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HHOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1o ¢u3mnke 06a30BOTO ypOBHS Ha YpPOBHE CPEAHETO OOIIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE MOJIOKEHUH M TpeOOBaHMI K pe3yibTaTaM
OCBOCHHUSI OCHOBHOM 00pa3zoBaTelbHON mporpammsbl, mnpeactaBieHHbIXx B OI'OC
COO, a Ttakxke c ydy€roM (QenepanbHOM paboueill mporpamMmbl BOCHHMTAHUSA U
KOHLENIMM IpenofaBaHus ydueOHoro npeamera «®dusnka» B o0Opa3zoBaTesIbHBIX
OpraHMu3aLUsIX Poccuiickou denepaunu, peATU3YIOLINX OCHOBHEIE
o0Opa3oBaTeIbHbIE IPOTPAMMBI.

ConmepxaHnue mporpamMmbel 1o (U3MKE HANpaBleHO Ha (opMHupoBaHUE
€CTECTBEHHO-HAYYHON KapTUHBI Mupa oOy4aromuxcs 10—11 knacco npu oOydeHun
uxX (Qu3uke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JEATEIBHOCTHOTO MOAXO0/A.
[Tporpamma no ¢usuke coorBeTcTBYET TpeboBaHusIM OI'OC COO K maHupyeMbIM
JUYHOCTHBIM, NPEAMETHBIM U METApPEIMETHBIM pe3yjbTaTaM OOy4EHHs, a TaKKe
YUUTBHIBAET HEOOXOAMMOCTh peaIU3alUl MEXIPEAMETHBIX CBA3€H (QU3UKH C
€CTECTBEHHO-HAYYHBIMU y4E€OHBIMU IIpeIMeTaMu. B Hell onpenenstoTcss OCHOBHbIE
e u3ydyeHus (PU3MKU Ha YPOBHE CPEIHEro oOIero oopa3oBaHusl, NIaHUPYyEMbIE
pe3ynpTaThl OCBOGHHMA Kypca (U3UMKHU: JUYHOCTHBIC, METaNpeIMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

ITporpamMma 1o (pu3smnke BKIIOYAET:

e IUIAHUPYEMBIE PE3YJIbTaThl OCBOEHUS Kypca (pu3MKu Ha 0a30BOM ypOBHE, B
TOM YHCJIE IIPEIMETHBIE PE3YJIBTAThI IO roj1aM O0yUEHUS;
s colepkaHue yuebHoro npeamera «Pusrka» 1o rogam o0ydeHusl.

dusznka Kak Hayka O Hambosee OOIIMX 3aKOHaX MPHUPOABI, BBICTyHas B
KayecTBe y4eOHOTO MpEeAMETa B IIKOJIE, BHOCUT CYLIECTBEHHbIN BKJIaJ B CUCTEMY



3HaHu# 00 okpykatoieM mupe. LLIkonbHbIN Kype GU3NKN — ccTeMO00pa3yoImuii
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE MPOIECCOB M SABJICHHWM, H3y4aeMbIX XHMHEH, Ouosoruei,
dbuznyeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME€ W aKTUBHOE
npUMEeHEeHHe (U3NYECKUX 3HAHUM  OmpenessieT XapakTep M pa3BUTHE
pa3zHOOOpa3HBIX TEXHOJIOTH B cpepe SHEPreTUKU, TPAaHCTIOPTa, OCBOEHUSI KOCMOCAa,
IIOJIyYEHHsI HOBBIX MATEPHUAJIOB C 3aJaHHBIMM CBOMCTBAMM W Apyrux. M3ydenwne
(u3MKI BHOCUT OCHOBHOM BKJIaJ B (POPMHUPOBAHNE €CTECTBEHHO-HAYYHOU KapTHHBI
Mupa oOydvaromuxcsi, B (opMupoBaHHME yMEHUN MNPUMEHSATh HAYYHBIM METOJ
MO3HAHUS MPU BBITIOJHEHUN UMHU YUY€OHBIX UCCIIEOBAaHUMH.

B ocHoBy Kkypca (hu3uKky a1 ypoBHS CpeIHEro o0uIero oopa3oBaHus MOJ0XKEH
P uAer, KOTOPbIE MOKHO PACCMaTpUBATh KAK IIPUHLIUIIBI €70 IOCTPOCHHS.

Hoes yenocmunocmu. B COOTBETCTBUM C HEW KypC SBIIETCS JIOTHYECKH
3aBEpUIEHHBIM, OH COAEPKUT MaTepuaj U3 BCEX pa3lenoB (U3MKH, BKIIOYAET KaK
BOMPOCHI KITACCUUECKOMN, TAK U COBPEMEHHOMN (DU3UKH.

Hoes eenepanuzayuu. B COOTBETCTBUM C HEW MaTepuan Kypca (PU3UKH
o0beMHEH BOKpYr ¢u3nueckux Teopuil. Bemymmm B Kypce sBIsieTcs
dbopMHpoBaHUE MPEACTaBICHUN O CTPYKTYPHBIX YPOBHSAX MaTE€pUH, BELIECTBE U
oJIe.

Hoes eymanumapuzayuu. EE peanuzaunus NOPEaNosiaraéT HCIOJIb30BAHUE
TYMaHUTapHOTO TOTEHIMana (PU3HUECKONM HAayKH, OCMBICICHHE CBSA3H Pa3BUTHUSA
(bu3MKH ¢ pa3BUTHEM OOILIECTBA, a TAKKE C MUPOBO33PEHYECKIMU, HPAaBCTBEHHBIMU
U HKOJIOTUYECKUMU MTPOOIEMaMHU.

Hoes npuxnaonoti nanpasnrennocmu. Kypc ¢puszuku npejnonaraet 3HakOMCTBO
C IIMPOKUM KPYrOM TEXHMUYECKHX M TEXHOJOTMYECKHUX MPHUIOKEHUN H3YYEHHBIX
TEOPUH U 3aKOHOB.

Hoes osxonoeuzayuu peanusyercsi MOCPEACTBOM BBEICHHSA SJIEMEHTOB
COJIep)KaHUsA, TMOCBAMIEHHBIX JKOJOTUYECKUM MpoOJIeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHUKHU M TEXHOJOTHH, a Takke 00CYXKIeHUs
npo0sIeM palMOHAIBLHOTO MPUPOIONOIB30BAHUS U HKOIOTHYECKOI 0€30MacCHOCTH.

Crep:KHEBBIMU dJIEMEHTAMU Kypca (U3MKH HAa YpPOBHE CpPEIHEro OOIIEro
oOpa3oBanus sABIAIOTCS (pu3nyeckue Teopuu (HopMUpOBaHHME MPEICTABICHUNA O
CTPYKTYpe NOCTpOeHUs] (U3HUECKON TeOpHH, posid (pyHAaMEHTAIbHBIX 3aKOHOB U
IIPUHLIAIIOB B COBPEMEHHBIX IPEICTABICHUAX O IIPUPOJIE, TPAHALIAX TPUMEHUMOCTH
TEOPHI, ISl ONTMCAHUS €CTECTBEHHO-HAYYHbIX SIBJIEHUI U MPOLECCOB).

CucTeMHO-eSTeIbHOCTHBIN TOJIX0J B Kypce (PU3MKU peanusyercss Mpexkie
BCEro 3a CUET OpraHu3allud SKCIEPUMEHTATbHOU AESTENHHOCTH O0YUYaroIUXCS.
J11st 6a30BOr0 ypOBHS Kypca (PU3UKHU — 3TO UCIOJIb30BAaHUE CUCTEMbI (PPOHTAIIbHBIX
KpPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JIA0OPATOPHBIX pabOT, KOTOPHIE B IpOrpamMme



no ¢u3nKe OObEIUHEHBI B OOLIMM CIHCOK YYEHHMUECKHUX MPAKTUYECKUX pPadoT.
Beigenenue B yka3aHHOM MHepedyHe JaOopaTOpHbIX paldOT, MPOBOAMMBIX JJIs
KOHTPOJIS U OLIEHKH, OCYHIECTBIIAETCA yYaCTHUKAaMU 00pa3oBaTeIbHOro IMpolecca
UCXOJsl U3 OCOOCHHOCTEH IUIAHUPOBAaHUS M OCHAIEHUs KaOuHeta (pusuku. Ilpu
3TOM O0ecreurBaeTcsi OBJaJACHHE OOYYalONIMMHCS YMEHHUSIMH IPOBOAMUTH
KOCBEHHBIE H3MEPEHHUs, HCCIEAOBAHUS 3aBUCUMOCTEH (U3NYECKUX BEIMYMUH U
MIOCTaHOBKY OIIBITOB IO MPOBEPKE MPEAT0KEHHBIX TUIIOTES.

Bonbiioe BHUMaHKNe yaenseTcs peleHno pacu€THRIX U KaueCTBEHHBIX 3aJ1ad.
ITpu 3TOM A1 pacu€THBIX 3a]a4 IPUOPUTETOM SBIIIOTCA 33Ja4YU C SIBHO 3aJJaHHOU
(¢u3nyecKol MOJENbI0, MO3BOJIAIOIINME NPUMEHATh HW3YYEHHbIE 3aKOHBl U
3aKOHOMEPHOCTH KaK M3 OJHOTO pasjiena Kypca, TaK U HUHTErpuUpys 3HAHUS U3
pa3HbIX pa3nenoB. i KayeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
0oOBsICHEHHE MpOTEeKaHUA (U3NYECKUX SBICHUH M MPOLECCOB B OKpYKAIOIIEH
KU3HU, TpeOyromme BbIOOpa (U3NYECKON MOIENH Al CHUTyallld MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpedoBanussMu GI'OC COO k MaTepuaabHO-TEXHUYECKOMY
obecrnieyeHnt0 ydeOHOro mpoiiecca 0a30BbIM ypoBeHb Kypca (U3UKH Ha YPOBHE
CpeHero oOmero oOpa3oBaHMs AOKEH M3y4yaThCsl B YCIOBHUSX IPEIMETHOTO
KaOuHeTa (PU3MKU WM B YCIOBHUSX MHTETPUPOBAHHOTO KaOWHETa MPEIMETOB
€CTECTBEHHO-HAYYHOTO LUKIa. B kaOuHeTe (U3MKU JOHKHO OBITH HEOOXOAMMOE
nabopaTtopHoe 0OOpyZOBaHUE TSI BBIMOJHEHUS YKa3aHHBIX B TPOrpaMme IO
¢bu3rKe yIeHUYECKUX MPAKTUYECKUX PadbOT U IEMOHCTPAIIMIOHHOE 000pYyI0BaHHE.

JlemMoHCcTpanlMoHHOE  00opyoBaHMe (OPMUPYETCSs B COOTBETCTBUU C
OPUHLKAIIOM MUHUMAJIBHOM JOCTAaTOYHOCTM U  00ecnedyMBaeT IOCTaHOBKY
NEPEYUCIIEHHbIX B IporpaMMe M0 (U3MKE KIIOUEBbIX JEMOHCTpauuil i
UCCIIEIOBAaHMUSI  M3Yy4YaeMbIX SIBIEHMH M  IPOLECCOB, SMIHUPUYECKUX U
(byHIaMEHTaIbHBIX 3aKOHOB, HX TEXHUYECKUX MPUMEHEHHI.

JlaGopatopHoe 000pyIZOBaHHE MJI YYEHHUYECKHX MPAKTHUYECKUX padboT
dbopMupyeTcss B BHAE€ TEMAaTUYECKUX KOMIUIEKTOB U OOECIIEYMBAETCS B pacuére
OJIHOTO KOMIUJIEKTa Ha JABYX oOydarommxcs. TeMaTuyecKue KOMILIEKTHI
71a00paToOpHOTO O00OPYAOBAHMS JOJKHBI OBITh IOCTPOEHBI HA KOMILJIEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX U IM(PPOBBIX NPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BH/JIE IIU(PPOBBIX 1a00paTOpUil.

OCHOBHBIMU HENISIMU U3y4€HUS (PU3UKHU B 00IIeM 00pa30BaHUU SBIISIOTCS:

o (opMHpOBaHHE HHTEpPECa W CTPEMJICHUS OOy4YaloUMXcsa K HAYYHOMY
U3YYEHUIO TPUPOJIbI, PA3BUTHE HUX HWHTEIUICKTYyalbHBIX M TBOPYECKUX
COCOOHOCTEM;

e DPa3BUTHE MPEACTABICHUI O HAYYHOM METOJE MO3HAHUSA U (POPMHUpPOBAHUE
UCCJIEI0BATEIBLCKOIO OTHOIIEHUS K OKPY KAIOLIUM SIBJICHUSIM;



(dbopMupoOBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3ybTaTa U3YYeHHs] OCHOB
CTpPOEHHUS MaTepuu U QyHIaAMEHTAIbHBIX 3aKOHOB (DU3UKU;

dbopmHpoBaHrE YMEHUIN OOBICHSTH ABJICHUS C UCIOJIB30BAHUEM (DU3UUECKUX
3HAHUI ¥ HAYYHBIX JOKA3aTEIbCTB;

dbopMupoBaHUE TPEACTaBICHUN O poiu (U3MKK JUIsl PA3BUTHS JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHUH.

I[OCTI/I}KCHI/IC ATUX LIEJIeH obOecnieunBaeTcs PCHICHUEM CIICAYIONIUX 3aAda4d B

npoliecce u3yueHus Kypca GU3NK1 Ha ypOBHE CPEAHETO O0LIero o0pa3oBaHMUs:

pUOOpPETEHUE CUCTEMBI 3HaHUI 00 00IUX (HU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaxX, TEOpHUsX, BKIIOYAas MEXaHHKY, MOJEKYJSIpHYIO (PU3HKY,
3JIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY H 3JI€MEHTHI aCTPOPHU3UKH;
dbopMupOBaHNE YMEHUN IPUMEHATh TEOPETUUECKUE 3HAHUS IJIs1 OOBSICHEHUS
bu3nYecKuX SIBICHUN B MPUPOJIE U JUIsl MPUHATHS MPAKTUUYECKUX PELICHUN B
MOBCEHEBHOM JKU3HU;

OCBOECHHME CIOCOOOB pEIIEHUs pa3IMYHBIX 3a/Jady C SBHO 3a/IaHHOM
dbu3znyeckoil MOJENbI0, 3a/Jay, MOJAPa3yMEBAIOIIUX CaAMOCTOSTEIbHOE
co3ianue (HU3NIECKON MOJENH, aIeKBaTHOW yCIOBUSAM 3a1a4H;

NOHMMaHHE (U3MUYECKUX OCHOB M MPUHIUIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTHYECKHX TMPOILIECCOB, UX BIUSHUS Ha OKPY>KAIOIIYIO
cpeny;

OBJIQJICHHE METOJIaMU CaMOCTOSITEJILHOTO IUJIAHUPOBAHUS W TMPOBEACHUS
bu3MUecKUX HKCIEPUMEHTOB, aHalu3a M HUHTEepHpeTanuu uHbopManuu,
onpeeeHus: JOCTOBEPHOCTH MOITYYEHHOTO pe3yJIbTaTa;

CO3[JaHHME YCJIOBUU Uil PA3BUTHS YMEHUU IPOEKTHO-HUCCIIEIOBATEIBCKOM,
TBOPYECKOU IEATENBHOCTH.

[Ipennaraemeiii B mporpamme mno (Qu3uke IMepeueHb JIabOopaTOpHBIX U

MMPAaKTHYCCKUX pa60T ABJICTCA  PCKOMCHAOBAHHBIM, YYHUTCIIb ACJIACT BBIGOp

IPOBEACHHS J1a0OPaTOPHBIX pPabdOT M OMBITOB € YYETOM HMHIMBHAYaIbHBIX
0COOEHHOCTEHN 00yJarOIIUXCS.

COJEPKAHUE OBYYEHUA
10 KIIACC
Pasznen 1. ®u3uka 1 MeTOAbI HAYYHOI'0 IMIO3HAHUA
®du3nka — HayKa o npupoae. Hayunsle MeTOAbI HO3HAHUS OKPYKAIOIIET0 MUPA.

Ponp skcnepumeHTa U TEOpUH B MPOLECCE MO3HAHUS NPHUPOAbI. JKCIEPUMEHT B

buzuke.

MopenupoBanue (QuU3MyYecKUX SBIECHUN MU TpoleccoB. HayuHble rumoressl.

du3nYeCcKue 3aKOHbI U TCOPUHU. FpaHI/IIII)I IMPUMCHHUMOCTHU (I)I/ISI/I‘ICCKI/IX 3aKOHOB.
HpI/IHHI/IH COOTBCTCTBHAI.



Ponb u mecto Qusuku B (GOPMHUPOBAHUM COBPEMEHHOW HAy4HON KapTHHBI
MUpa, B IPAKTUYECKON IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBele ¥ LHU(PPOBbIE H3MEPUTENBHBIE MPUOOPBI, KOMIIBIOTEPHBIE
JATYUKH.

Pasznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBuxkeHHE. OTHOCHUTETBHOCTh MEXaHUYECKOTO JBUKEHUS.
Cucrema otcuéra. Tpaekropus.

[lepemenienne, ckOpocTh (CpefHsii CKOPOCTb, MTHOBEHHAs CKOPOCThb) WU
YCKOPEHHE MAaTEepUAIbHOW TOYKHM, MX NPOCKUMH HA OCH CHUCTEMBbI KOOPAHMHAT.
ClioxeHue nepemMenieHnil U CII0KEHUE CKOPOCTE.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MPsSMOJMHENHOE ABMXKeHHe. ['paduku
3aBUCUMOCTH KOOPJAHMHAT, CKOpPOCTH, YCKOPEHHs, IYyTH W NEPEMEUICHHUS
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBoOomHOE azieHue. Y CKOpeHne CBOOOTHOTO TaICHUSI.

KpuBonmnennoe nBuxeHue. JIBIKEeHHEe MATEPUAIIBHOW TOYKH 110 OKPYKHOCTH
C MOCTOSSHHOM MO MOJYJIKO CKOPOCTBIO. YTJIOBas CKOPOCTh, JIMHEWHAsE CKOPOCTh.
[lepuon u yactora ooOpanieHus. LleHTpocTpeMuUTENIbHOE YCKOPEHHUE.

TexHudeckre yCTpOMCTBA M IPAKTUYECKOE MPUMEHECHHUE: CIOUAOMETD,
JIBUKEHHUE CHAPSAJIOB, LIEMTHBIE U PEMEHHBIEC MIEPENAYU.

Jlemoncmpayuu

Mogenps cucTemMbl OTCUETA, WILTIOCTPALUS KUHEMATUYECKUX XapaKTEPHUCTHK
JBH>KCHUSL.

[IpeoOpa3zoBaHue IBUKEHUMN C UCTIOJIB30BAHUEM MTPOCTHIX MEXAHU3MOB.

[TameHne Ten B BO3AYyXE U B pa3pEKEHHOM IIPOCTPAHCTBE.

HaGniogenne nBuxkeHus Tena, OpPOLIEHHOTO IMOJA YIJIOM K TOPU3OHTY U
TOPU30HTANBHO.

N3mepenne yckopeHusi CBOOOTHOTO TafCHHUS.

Hanpasienue ckopoCcTu mpu IBUKEHUHU IO OKPYKHOCTH.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomoi

N3ydyeHrne HEPAaBHOMEPHOIO IBUKECHUS C LIEJIBIO ONPEACICHUS MTHOBEHHOMU
CKOpOCTH.

HNccnenoBaHnne COOTHOLICHUS MEXKAY MOYTSIMH, NPOMJICHHBIMUA TEIOM 3a
MOCJIEAOBATEIbHBIE PAaBHBIE MPOMEKYTKA BpPEMEHUM MPHU PABHOYCKOPEHHOM
JBH>KEHUU C HAYaJIbHOM CKOPOCTBIO, PABHOU HYJIIO.

N3yueHne NBUKEHHUS [IapUKa B BI3KOM )KUAKOCTH.

N3yuyenue ABUKEHUS Tena, OPOLUIEHHOTO TOPU30HTANIBHO.

Tema 2. Jlunamuka

[Ipunumn  otHocutenbHOCTH  [amunes.  IlepBeii  3akoH  HbroTtoHa.
HNHepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3uiniuu cuii. Bropoii 3akon HerotoHa ajis
MaTepuagbHON TOUKU. Tpernit 3aKkoH HproTOHA 17151 MaTEpUaIbHBIX TOYEK.



3akoH BceMupHoro Ttarorenuss. Cuna Ttspkectd. IlepBas kocmuueckas
CKOpOCTBb.

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

Tpenue. Bunbl Tpenus (mokosi, CKoabxkeHus1, kauenusi). Cuna tpenus. Cyxoe
Tpenue. Cuna TpeHus: CKOJbXKEeHUs! U cuiia TpeHus nokos. Koadduuuent tpenus.
Cuita cOnpOTUBIICHUS MIPH IBUXKEHUU TEJIA B dKUJIKOCTH WIIH rase.

[TocTynarenbHoE M BpallaTeIbHOE ABMKEHHE a0COIIOTHO TBEPIOTO Tea.

MoMeHT cuibl OTHOCUTENBHO OcCH BpameHus. [liedo cunbl. YcnoBus
paBHOBECUS TBEPAOTO TEJIA.

TexHndeckne yCTpOWCTBA M MNPAKTUYECKOE MNPUMEHEHUWE: TMOAMINIHUKY,
JIBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Llemoncmpayuu

SIBnenue nHepuuu.

CpaBHEHME MacC B3aUMOJCHCTBYIOIINX TEI.

Bropoiu 3akon HeroToHa.

N3mepenue cui.

CnoxeHune CHIL.

3aBUCUMOCTH CHJIbl YIIPYTOCTH OT Jiepopmanuu.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOIBEME U TTAJICHUH.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKEHUSI.

YcnoBust paBHOBecHs TBEPAOTO Tena. Buabl paBHOBECHS.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomoi

N3ydenue aBmxeHus Opycka 1o HaKJIOHHOW TIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH CHJI YOPYTOCTH, BO3HUKAIOIIMX B MPYXKUHE U
pe3nHOBOM 00pasiie, OT uX AehOpMAaIIHH.

HccnenoBanue yclnoBUM paBHOBECHs TBEPAOTO TeEJa, MMEIOLIETO OCh
BpAILCHHUS.

Tema 3. 3axonsl coOXpaneHus 6 MexaHuKe

Umnynbc MarepuanbHOM TOYKM (Tena), CUCTEMbl MAaTe€pUalIbHBIX TOYEK.
NMnynbe cuibl U U3MEHEHUE HUMITYJIbCa Tela. 3aKOH COXPaHEHUs HMITYJIbCA.
PeaktuBHOE ABMXKEHUE.

PabGora criabl. MOIIHOCTE CHIIEL.

Kunernueckass sHeprus marepuainbHOil Touku. Teopema 00 H3MEHEHUU
KUHETHYECKOW YHEPTUMU.

[TorenunanbHas SHEprus. [TorenuunanbHas SHEprus YIIPYyTO
nedhopMUpOBaHHON NPYKUHBL. [loTeHITMaNbHAS SHEPTHS TeJla BOJIU3U MOBEPXHOCTH
3eMIIH.

[loreHupanbHplE YW HENOTCHIMAJIbHBIE  CHJIBIL. CBs3b  paboTHI
HEMOTEHIMATBHBIX CHJI C ”3MEHEHUEM MEXaHUYECKOM SHEPTUU CUCTEMBI TEJ. 3aKOH
COXpaHEHUSI MEXaHUYECKON IHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckne yCTpOWCTBA M MPAKTUYECKOE NMPUMEHEHHUE: BOJOMET, KOIIED,
MPYKUHHBIN TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.



PeakTuBHOE IBHIKEHUE.

[lepexoa MOTEHIMATBHON YHEPTUHM B KHHETHYECKYIO M OOpPATHO.

Yuenuueckuii sxcnepumenm, 1abopamopHwle pabomuol

N3ydenne abCOJIIOTHO HEYIPYroro yjaapa ¢ IMOMOIIBI JBYX OJMHAKOBBIX
HUTSIHBIX MasiTHUKOB.

HccnenoBanne CBA3U pabOTHI CHIIbI ¢ U3MEHEHHEM MEXaHWYeCKOW SHepruu
TeJIa Ha IPUMEPE PACTSIKEHUSI PE3UHOBOTO KIyTa.

Pasznen 3. MosekyasipHas pu3nKa U TEPMOJAMHAMHUKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TOJOXKEHHSI MOJICKYJISIPHO-KUHETUYECKON TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBumxenue. uddysus. Xapaktep OBUKEHUS U
B3aMMOJCUCTBUS YacTUIl BemlectBa. Moaenum CTpPOEHHsI Tra30B, KXHUAKOCTEN U
TBEPIBIX TEJ U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojeei. Macca u
pa3mepsl MoJiekyil. KonmnuectBo BemecTBa. [loctosiHHass ABoraapo.

TennoBoe paBHOBecue. Temneparypa u €€ usmepenue. [llkama temmneparyp
Lenbcus.

Mogens nneanbHOro raza. OCHOBHOE YpaBHEHUE MOJIEKYJIIPHO-KUHETUYECKON
TEOpUM HJEATBHOTO Ta3a. AOCONIOTHas TeMIepaTrypa Kak Mepa CpenHen
KMHETUYECKOW 3HEPrMy TEIUIOBOrO ABMXKEHHMs 4dacTul raza. lllkama temmnepatyp
KenbBuna. ['azoBble 3akoHbl. YpaBHeHue MenaeneeBa—Kianeiipona. 3akoH
Jamerona. W3ompouneccsl B HACATBHOM Tra3e € NOCTOSHHBIM KOJUYECTBOM
BemecTBa. ['paduueckoe TpencTaBIeHHE W30MPOIECCOB: HM30TEpMa, H30X0Pa,
nu3obapa.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE TNPHUMEHEHHE: TEPMOMETP,
O6apomeTtp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME AUCKPETHOE CTPOEHUE BellecTBa, GoTorpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHEHUM.

OnpiThl 110 MU HY3UN KUAKOCTEN U ra30B.

Mopenb OpOyHOBCKOTO TBUKEHUS.

Mopens onbiTa ITepha.

OnbITHI, JIOKa3bIBAIOIINE CYyIIECTBOBAHUE MEKMOJIEKYJISIPHOTO
B3aHUMOJICHUCTBUS.

Mogens, HIUTFOCTpUPYIOLIAs MPUPOY JABJICHUA ra3a Ha CTEHKU COCYAa.

OnbIThl, WUIIOCTPUPYIONIME YPaBHEHUE COCTOSIHUSI HUJEAIbHOIO Trasa,
M30MIPOLIECCHL.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomoi

OmnpeneneHue Macchl BO3/lyXa B KJIAaCCHOM KOMHAT€ Ha OCHOBE U3MEPEHUM
00bE€Ma KOMHATBI, JABJICHUS U TEMIIEPATyPbl BO3/lyXa B HEM.

HccnenoBanne 3aBUCUMOCTH MEXKIY MapaMeTPaMU COCTOSIHUSL Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvt mepmoounHamuku

TepmoanHaMuueckass cucteMa. BHYTpEHHSsI SHEpPrusi TE€pPMOAMHAMHYECKON
CUCTEMBI U criocoObl €€ u3MeHnenus. KoaudectBo TemiorTel U padota. BHyTpeHHss



SHEPrusi  OAHOATOMHOTO  HWJEalbHOrO  Tra3a. Buasl  Temonepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIMS, U3JIy4eHHUE. Y IeJIbHAsl TEMIOEMKOCTh BEILIECTBA.
KonnuecTBo TEIIOTH pH TEIIIONEpEaaye.

[Tonsitue 06 amuabatHoMm mnpouecce. I[lepBblii 3aKOH TEPMOAMHAMUKH.
[IpumeHeHue mepBOro 3akOoHa TEPMOJIMHAMUKHU K u3ompoiieccaMm. ['paduueckas
UHTEpHpeTaius padoThl rasa.

Bropoii 3akon TepmoguHaMuki. HeoOpaTuMocTh MpoIecCoB B IPUPOJIE.

TeruioBpie  mammHbl.  [IpyHOMOBI  AEWCTBHS — TEIUIOBBIX — MAIIMH.
[IpeoOpa3zoBanusi SHEPruM B TEIUIOBBIX MammHaX. KoaddumueHT monae3Horo
nevictBus TemwtoBoi mamuHbl. [{ukn KapHo m ero kosddummeHT mojae3HOTO
JEUCTBUS. DKOJIOTHIECKUE TIPOOIEMBI TEIIIOIHEPTETUKH.

TexHuyeckue yCTpOWCTBA M MPAKTUYECKOE NPUMEHEHHUE: JBUraTellb
BHYTPEHHETO CropaHusi, ObITOBOU XOJIOAUIHHUK, KOHIUITHOHED.

Jlemoncmpayuu

W3meHeHue BHYTpEHHEH SHEpPruM Tejla NpPH COBEPIICHUHM PAOOThI: BBUIET
npoOKK U3 OYTBUIKM TMOJ JACUCTBHUEM CXKAaTOTO BO3/AyXa, HarpeBaHue 3¢upa B
JaATyHHOU TpyOKe myTEéM TpeHUs (BUICOIEMOHCTPAIINS ).

W3meHeHue BHYTpEHHEH SHEpTrun (TeMIiepaTyphl) Teja Mpu Terionepeaaye.

OneIT 0 aAKa0aTHOMY PACIIMPEHHUIO BO3/TyXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Mopenu napoBoil TypOUHBI, ABUTATEIII BHYyTPEHHETO CrOpaHusi, peakTUBHOIO
JIBUTATEJIA.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomoi

N3mepenne yaenbHOoN TEIMIIOEMKOCTH.

Tema 3. Azpecamnvie cocmoanusn eeuyecmea. Pazosvie nepexoovt

[TapooOpa3oBanue u xoHAeHcarus. Mcnapenne n kunenue. AOGCOTIOTHAS U
OTHOCHUTEJIbHAS BIIAXKHOCTh BO3Ayxa. HacellleHHbIM map. YaenpHas TEIwioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIEPATYPbl KUTIEHUS OT JABJICHUS.

TBépnoe Teno. Kpucrammuueckue u amopdHbie Tena. AHM30TPONUS CBONCTB
kpuctaiuioB. Kuakue kpuctaiuipl. CoBpemeHHble Marepuanbl. [lmaBienue u
KpUcTayum3anus. Y aelibHas TerioTa miasienus. CyOaumanusi.

VYpaBHeHue TeroBoro OagaHca.

TexHuyeckne yCTpOHMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KAJIOPUMETP, TEXHOJIOTHUU TMOJYyUYEHHUS] COBPEMEHHBIX MaTEpPUaJoOB, B
TOM YHUCJIE HAHOMATEepPUAJIOB, U HAHOTEXHOJIOTUHU.

Llemoncmpayuu

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenuve npu noHW>KEHHOM J1aBJICHUMU.

CriocoObI M3MepeHus BIAXKHOCTH.

HaGmonenue HarpeBanusi v IIaBJICHUS KPUCTAJUTMYECKOTO BEIIECTRA.

JleMOHCTpanusi KpuCTasioB.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl

N3mepeHre OTHOCUTENBLHOM BIIAXKHOCTH BO31YXa.

Paznen 4. JiaekTpoauHaMHuKa

Tema 1. Inexkmpocmamuxa



DnekTpu3zainus Tel. JNeKTpuYecKuil 3aps. /[Ba Bua 3JIeKTpUYECKHUX 3apsi/I0B.
[IpoBOOHWKHN,  OUANEKTPUKHM WU MOJYNPOBOJHUKU. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3aps/a.

BzaumopeiictBue 3apsnoB. 3akoH KynoHa. TodyedyHbIN 2JIEKTPUUECKHI 3apsl.
OnekTpudeckoe mnone. Hanpsok€HHocTe  anekTpuueckoro mnoiid.  IIpuHuumn
CYyHEPNO3ULIMU BJIEKTPUUECKUX MOJeH. JIMHUM HAnpsHKEHHOCTH 3JEKTPUYECKOTO
OJISL.

PaboTa cuit anexrpocraruueckoro moss. [lorennman. Pa3HOCTh MOTEHITMATIOB.
[IpOBOTHUKM M AWABNEKTPUKH B BJIEKTPOCTATHYECKOM MoJie. Jluanexrpuueckas
MPOHULIAEMOCTb.

OnextpoémkocTs. KoHzmeHcaTop. DIeKTpOoEMKOCTh MIOCKOTO KOHJEHCATOPA.
DHeprus 3apsKEHHOr0 KOHAEHCaTopa.

TexHndeckrue yCTpOMCTBA M IPAKTUYECKOE MNPUMEHEHUE: 3JJIEKTPOCKOII,
ANEKTPOMETpP, DIEKTPOCTaTHUECKasi 3allluTa, 3a3eMJICHHE dJIEKTPONpHUOOpOB,
KOHJICHCATOp, KONMUPOBAJIbHBIN anmnapat, CTPYHHbINA IPUHTED.

Jlemoncmpayuu

YCTpONCTBO U IPUHIIUII ICUCTBUS DIICKTPOMETPA.

B3anmoneiicTBre HA3IEKTPU30BAHHBIX TEJI.

DIIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEJ.

[IpOBOAHUKH B AIEKTPOCTATUYECKOM MOJIE.

DnekTpocTaTuyecKas 3aluTa.

JIA3IIEKTPUKY B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTB 3JEKTPOEMKOCTH IJIOCKOTO KOHJIEHCATOPA OT IUTONIAAM IIJIACTHH,
PACCTOSIHUSI MEXKly HUMU U TUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHcaTopa.

Yuenuueckuu sxcnepumenm, nabopamophvie pabomoi

N3mepeHne 3IeKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiii 21ekmpudeckuii mok. Toxu ¢ paznuunvix cpeoax

OJIEKTPUYECKUM TOK. YCJIOBHSA CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKA.
Hcrounuku Toka. Cuia Toka. [locTosIHHBIN TOK.

Hanpsixenue. 3akon OMa 171 yyacTKa LeTu.

DJIEKTPUYECKOE COMNPOTHUBJIEHUE. Y IEIBHOE CONPOTUBJICHUE BEIECTBA.
[TocnenoBarenpHOE, TApaIEIbHOE, CMEIIAHHOE COETMHEHUE TPOBOIHUKOB.

PaGora onexktpuueckoro Toka. 3akoH Jxoyns—Jlenma. MomrHoCTh
AIEKTPUYECKOTO TOKA.

DNEKTPOJBHXKYIAas CUja U BHYTPEHHEE CONPOTUBICHHE HCTOYHMKA TOKA.
3akoH OMma 11 ONHOM (3aMKHYTOW) AJIEKTpHUYecKor enu. KopoTkoe 3aMbIKaHuE.

DONEeKTpOHHAasT  MPOBOJUMOCTb  TBEPABIX  METAVIOB.  3aBUCUMOCTh
CONPOTHUBJIEHUSI METAILIOB OT TeMIiepaTypbl. CBEpXIIPOBOIUMOCTD.

DIIEKTPUYECKHM TOK B BaKkyyMme. CBOMCTBA 3EKTPOHHBIX MTYYKOB.

[TonynpOBOIHUKMY. CoOcTBeHHas U puMecHast IPOBOJAUMOCTh
NoJIyIpoBOJHUKOB. CBoiicTBa p—n-niepexoa. [1omynpoBoIHUKOBBIE TPUOOPHI.

OJIEKTPUYECKU TOK B  pacTBOpax M  paciulaBax  dAJIEKTPOJUTOB.
DIIEKTPOJIUTUYECKAS TUCCOUUAMS. DIEKTPOIIU3.



OnekTpuueckuidi TOK B razax. CaMOCTOSITENIbHBIA U HECAMOCTOSITENbHBIN
pa3psa. Monuus. [1nazma.

TexHuyecknue yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHHUE: aMIIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHUKUA TOKA, OJJIEKTPOHArpeBaTelIbHbIE MPUOOPHI,
AJIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN U0,
TEPMUCTOPHI U POTOPEZUCTOPHI, MOTYIPOBOJHUKOBBIN AUO/I, TaJIbBAHUKA.

Jlemoncmpayuu

W3mepeHre CUilbl TOKA U HANPSKEHUS.

3aBUCUMOCTh COINPOTHUBJIEHUS LWIMHIPUYECKUX MPOBOAHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHMS M MaTepuaa.

CMelaHHOE COeIMHEHNE TPOBOIHUKOB.

[Ipsmoe wu3MepeHue HNEKTPOABIKYIIEM CHibl. KopoTkoe 3aMbIKaHuE
raJbBaHUYECKOT'O AJIEMEHTA U OLEHKA BHYTPEHHETO CONIPOTUBIICHHUS.

3aBUCUMOCTbH CONIPOTUBJIEHUSI METAJLUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB ANEKTPOIUTOB.

HckpoBoii pa3psa ¥ IpOBOJIUMOCTb BO3/1yXa.

OHOCTOPOHHSISE TPOBOAMMOCTD AUOA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydeHne CMEmaHHOro0 COEIMHEHUST PE3UCTOPOB.

N3mepeHne pneKTpOABMKYIIEH CHIIBI UCTOYHMKA TOKA U €r0 BHYTPEHHETO
CONPOTUBJIEHUS.

Hab6monenue snextpomnmsa.

MexnpeaMeTHbie CBSA3H

Nzyuenne kypca ¢usuku 6a3zoBoro ypoBHS B 10 Kjacce OCYIIECTBISETCS C
Y4ETOM COAEPKATEIBHBIX MEXIIPEAMETHBIX CBS3€M C KypcamMd MaTE€MaTHKH,
OMOIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Meowcnpeomemnvle nousimus, CBSA3aHHBIE C W3YyYEHHEM METOIOB HAy4YHOTO
NO3HAHUA: SIBJIEHWE, HAay4yHbIA (akT, Tunoresa, (Quanyeckas BEIUYHHA, 3aKOH,
Teopusl, HAOIIOIEHUE, SKCIIEPUMEHT, MOJIETTUPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pellieHUe CUCTEMbl YpaBHEHUH, TuHEeHHas QyHKIus, napadora,
runepOosa, ux rpa@uKkd U CBOWCTBA, TPUTOHOMETpUUYECKHE (DPYHKIMU: CHUHYC,
KOCHHYC, TaHI€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKJIECTBO,
BEKTOPBI U UX MPOECKLIHUH HA OCH KOOPJIMHAT, CII0KEHUE BEKTOPOB.

Buonocus: mexannueckoe IBMKEHHE B KMBOW mpupojae, nuddysusi, ocMoc,
TEIUI00OOMEH JKMBBIX OPTaHU3MOB (BHU[BI TEILIONEPEAAayuH, TEIUIOBOE PaBHOBECHE),
IIEKTPUYECKUE SIBJICHUS B XKUBOM NPHUPOJIE.

Xumus: TACKPETHOE CTPOCHUE BEIIECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIPHASI MAcCa, TEIUIOBBIE CBOMCTBA TBEPABIX TEN, KUJIKOCTEN U Ia30B,
JNIEKTPUYECKUE  CBOMCTBA  METAJUIOB,  JJIEKTPOJUTHMYECKAas  AUCCOLMALINS,
raJbBaHHKA.

l'eocpaghus: BnaxXHOCTh BO3/1yXa, BETPbI, 0ApPOMETpP, TEPMOMETP.

Texnonoeus: mnpeoOpa3oBaHUE NBMXKEHHUM C HCIOJIb30BAHMEM MEXAaHHU3MOB,
y4€T TpEHUS B TEXHUKE, NOAIIMWIHUKHA, HCHOJb30BAHHWE 3aKOHA COXPaHEHUS
UMITyJIbca B TEeXHUKe (pakeTa, BOAOMET M Jpyrue), ABUTaTelb BHYTPEHHEIrO
cropaHusi, naponasi TypOuHa, ObITOBOM XOJIOAWJIBHUK, KOHAUIIMOHED, TEXHOJIOTUU



MNOJIy4CHHsA COBPCMCHHBIX MATCpHUaIOB, B TOM YHUCIIC HAHOMATCPHAJIOB, H
HAaHOTCXHOJIOI'MH, OJJICKTPOCTATHUYCCKAA 3alluTa, 3a3C€MJICHHC 3JICKTpOHpH60pOB,

KCEpOKC, CTpYHHBIN OPUHTED, AIIEKTPOHArpeBaTeIbHbIC npuodopkI,
AJIEKTPOOCBETUTENbHBIE MPUOOPHI, raJbBaHUKA.
11 KJIACC

Paznen 4. JaekTpoauHaMHuKa

Tema 3. Macnummnoe nose. In1eKmpomMazHUMHAA UHOYKYUA

[TocTtostHHBIE MAarHUTHI. B3anMo1€ICTBUE NOCTOSSHHBIX MAarHUTOB. MarHutHoe
nose. BekTop MarHuTHOM MHAYKUWHA. [IprHIIMI Cynepno3uuuu MarHuTHBIX TIOJIEH.
Jluaum MarHuTHOM uWHAYKUMH. KapThHa JIMHUNA MarHUTHOW WHAYKUIHUHW TIOJIS
MOCTOSTHHBIX MAarHUTOB.

MaruutHoe moj€e NPOBOAHMKA C TOKOM. KapTuHa JnWHUNA WMHAYKOUU
MAarHuTHOTO TOJISI JJIMHHOTO MPSMOr0 NPOBOJHHMKA M 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJAHUKA, KaTyIIKu ¢ TOKOM. OnbIT IpcTena. BzanmoneiicTBue npoBOTHUKOB €
TOKOM.

Cuna Amnepa, €€ MOAyJb U HalIpaBJICHUE.

Cuna JlopeHua, e€ MOyJib U HanpaBiieHUe. [[BIKeHUE 3apsKeHHOM YacTUIIbI
B OJIHOPOJIHOM MarHUTHOM mnoJje. Pabota cunbl Jlopenna.

SIBneHne BIEKTPOMATHUTHOM HMHAYKIUU. [IOTOK BEKTOpa MarHUTHOM
WHIYKIWU. OJIEKTPOJBHXKYILAs Cuila HWHIAYKIMU. 3aKOH AJIEKTPOMATHUTHOU
nHaykunu @apanes.

BuxpeBoe snekrpuyeckoe mose. OIEKTPOABMXKYIIAs CWIA HWHAYKIUU B
MIPOBOJIHHUKE, IBUKYIIEMCS MTOCTYIATEIBHO B OJJTHOPOJHOM MAarHMTHOM TIOJIE.

[IpaBuiio Jlenna.

NHOyKTUBHOCTh. SIBI€EHME CAMOMHAYKUWH. OJIEKTPOIABWXKYIIAs CuUja
CaMOWHIYKIIUH.

DHEpPrusi MarHUTHOTO TOJISI KATYLIKH C TOKOM.

DNEeKTpOMarHuTHOE MOJIE.

TexHndeckrue yCTpOMCTBA M IMPAKTUYECKOEC NPUMEHEHHE: TMOCTOSIHHBIC
MArHUThl, 3JEKTPOMATHUTHI, JJIEKTPOJABUIATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCTUll, UHIYKIMOHHAS [1€Yb.

Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOT'O ITyYKa MarHUTHBIM IOJIEM.

JIvHAM MHAYKIIMA MArHATHOTO TIOJISL.

B3aumonencTsre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cumel JIopeH1a Ha HOHBI JIEKTPOJIATA.

SIBneHune 3eKTPOMariuTHOM UHIAYKIUH.

[TpaBuno Jlenua.



3aBUCUMOCTh 3JEKTPOABMKYIIEH CUIIbI MHAYKIHUU OT CKOPOCTU H3MEHEHUS
MAarHuTHOTO MOTOKA.

SIBneHNne CaMOMHAYKIIHH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl

N3yueHrie MarHuTHOTO MOJISl KATYIIKU C TOKOM.

HccnenoBanue neMCTBUSI IOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHON MHAYKIIUH.

Pa3znea 5. KoJsiebanusi 1 BOJIHbI

Tema 1. Mexanuueckue u 371eKMpOMAZHUNIHbIE KOEOAHUS

Konebarenbnast  cucrema.  CBOOOJHBIE  MEXaHMUYECKHE  KojeOaHus.
["apmonunyeckue konedanus. [lepuon, wactora, amrmumryga u (aza xoseOaHUU.
[IpyXuHHBIA MasTHUK. MaTeMaTH4eCKUM MasTHUK. Y PaBHEHHE TapMOHUYECKUX
konebanwmii. [IpeBpareHue sHepruu Mpu TaApMOHUYECKUX KOJICOAHMSX.

Konebarenbubiii  koHTYp. CBOOOMHBIE JJIEKTPOMAarHUTHBIE KoJieOaHUS B
U7CATbHOM KOJICOATEIPHOM KOHTYpE. AHAJIOTHS MEXAY MEXaHWYECKUMH U
AIEKTPOMArHUTHBIMU KoJieOaHusiMu. @Dopmyna TomcoHa. 3akoH COXpaHEHHUS
HHEPrUU B UJ€ATBLHOM KOJIeOATEIbHOM KOHTYDE.

[IpencraBnenue o 3aTyXxawlMUX KoyieOaHUsAX. BbIHYX/I€HHbIE MEXaHUYECKUE
Konebanus. Pezonanc. BeiHyKeHHBIE 3JIEKTPOMArHUTHBIC KOJICOaHMS.

[lepemennbiii  TOk. CHHYCOMAAQIBbHBIA IEPEMEHHBIA TOK. MONIHOCTH
MEPEMEHHOTO TOKAa. AMIUIUTYJAHOE€ U JCHUCTBYIOIIEE 3HAYEHUE CHUJIBI TOKa WU
HaIpPSKEHUS.

Tpancpopmarop. IIpousBoncTBo, nepenaya U MOTPeOICHUE IEKTPUUECKOU
DHEPIruM. DKOJIOTUYECKHE PUCKU MPHU MPOU3BOACTBE AIEKTpodHEpruu. KynbTypa
VCIIOJIb30BaHUs AJIEKTPOIHEPIUU B TIOBCEHEBHOM KU3HMU.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: DJIEKTPUYECKUN
3BOHOK, T€HEPATOp MEPEMEHHOTO TOKA, TUHUU dJIEKTpoIepeiay.

Llemoncmpayuu

HccnenoBanre mnapamMeTpoB KoeOaTEeIbHOW CHUCTEMBI (TIPYKUHHBIA WIIH
MaTEeMaTUYECKU MASITHUK).

HaOmronenue 3aryxaromux KojieOaHUi.

HccnenoBanrie CBONCTB BBIHYKICHHBIX KOJICOaHUH.

Hab6nronenue pesonanca.

CBOOOTHBIE AIIEKTPOMATrHUTHBIE KOJICOAHUSI.

OcuuinorpaMmbl (3aBUCUMOCTH CHJIbI TOKA U HAMPSHKEHUS OT BPEMEHHU) ISl
AJIEKTPOMATrHUTHBIX KOJICOAHMIA.

Pe3onanc mnpu mMOCAEAOBAaTEIbHOM COECAMHEHUH PE3UCTOPA, KaTYyIIKU
WHIYKTUBHOCTHY M KOHJIEHCATOpA.

Mopens TMHUY AIEKTPONIEPEAAUH.



Yuenuueckuui sxcnepumenm, nabopamopHuie pabomol

HccnenoBaHue 3aBUCUMOCTH NEPUOAA MaJbIX KOJIEOAHUM Ipy3a Ha HUTU OT
JUIMHBI HUTU ¥ MAaccChl rpy3a.

HccenenoBanue NEpEMEHHOIO TOKA B LIENN U3 MTOCJIEN0BATEIBHO COCIMHEHHBIX
KOHJIEHCATOpa, KaTyIIK! U PE3UCTOpa.

Tema 2. Mexanuueckue u In1eKmpoMaZHUMHbIE 60JIHbL

Mexanudeckue BOJHBI, yciioBusA pacnpoctpaHenus. llepuon. CkopocTb
pacnpocTpaHeHuss W JUJIMHA BOJHBL. [lonmepedHble W MPOJIOJBbHBIE BOJIHBI.
WnTepdepenims u qudpakiuus MEXaHHYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. I poMKOCTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

OJIEKTPOMAarHUTHBIC BOJIHBI. Y CIIOBUSL M3JIYyYEHUs DJIEKTPOMATrHUTHBIX BOJIH.
B3anmuas opuentauus BektopoB E, B, V B anekrpomarautHoi BoiHe. CBOMCTBa
AIIEKTPOMArHUTHBIX BOJIH: OTpa)KeHHE, MPEIOMJICHHUE, MOJspUu3aus, Audpakuus,
unTepdepenius. CKOpoCTb 3JEKTPOMArHUTHBIX BOJIH.

[IIkana 3MeKTPOMArHUTHBIX BOJH. [IpuMeHeHne 3JIeKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI pagUOCBA3H U TeNeBUIeHUA. Paguonokanusi.

DIIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYXKAIOLIEH CPEIbI.

TexHHUYecKue yCTpOWCTBA M MNPAKTHUYECKOE NPUMEHEHUE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, YJIbTPa3BYKOBas [IMAarHOCTHKAa B TEXHUKE W MEAMIMHE, pazaap,
panuonpuéMHUK, TEIEBU30p, aHTeHHa, TenedoH, CBY-neub.

Llemoncmpayuu

OOpazoBaHue 1 pacIpOCTPAHEHUE MONEPEUHBIX U MPOIOIbHBIX BOJIH.

KoneOmromeecs T€10 Kak HCTOUYHUK 3BYKa.

HabmroieHue oTpakeHus U IpeaoMIIEHUS] MEXaHUYECKUX BOJIH.

Habmtonenue nureppepeHunu u 1upakiuy MEXaHUYECKUX BOJIH.

3BYKOBOU pE30HAHC.

Habmronenue cBsi3u TPOMKOCTH 3ByKa W BBICOTHI TOHA C aMIUTUTYJIOM U
4acTOTOM KoJeOaHuH.

HccnenoBanue CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPaXXEHUE, IPEJIOMIICHHUE,
noJisipusanys, 1udpakuus, UHTeEphepeHIUsL.

Tema 3. Onmuxa

['eomerpuyeckas onruka. IIpsmosmHElHHOE pacmpocTpaHEeHUE CBETa B
oaHopoaHou cpexe. JIyd cBera. ToueuHbId HCTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbBI OTpakeHHs cBeTa. [locTpoeHue n300pakeHuil B
IJIOCKOM 3€pKaje.

[TpenomiieHue cBera. 3aKOHBI IPEIOMIIEHUS cBeTa. AOCOIIOTHBIN [TOKA3aTeNb
npenomienus. [lonmHoe BHyTpeHHee orpaxenue. [IpenenbHbId yros IOJHOTO
BHYTPEHHETO OTPaXKECHUS.



Hucnepcus cBeta. CroxkHblil coctaB O6enoro cBera. LBer.

Cobuparomnirie u paccenBaroliye JUH3bl. ToHkas muH3a. DOKYCHOE pacCcTOsTHUE
U ONTHYEcKasi cuia TOHKOW JuH3bL. [locTpoeHue n3o0pakeHuil B cOOMpPAIOIINX U
paccenBaromMX auH3ax. @opMyia TOHKOU JIMH3bI. Y BEIMYEHUE, JaBAEMOE JINH30M.

[Ipenenbl NPUMEHUMOCTH TEOMETPUUECKOU ONITUKH.

BonnoBass onrtuka. Wnatepdepenmms cBera. KorepeHTHbIE HMCTOYHUKH.
YcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHHHMYMOB B HWHTEphEpPEHITMOHHON
KapTUHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX HCTOYHUKOB.

Hudpaxuus ceta. Judpakuronnas pemérka. YcCiIoBUe HaOIOACHUS
INIABHBIX ~MAaKCUMyMOB IIpM  TAJE€HWA MOHOXPOMAaTHYECKOIO CBETa Ha
TU(GPAKIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHudeckre yCTpOWCTBA M MPAKTHUYECKOE MPUMEHCHUE: OYKH, JIyNa,
doToamnmapar, TPOCKIIMOHHBIA arapaT, MHUKPOCKOI, TEJIECKON, BOJOKOHHAsS
ONTHKA, TUPPAKITMOHHAS PEIIETKA, TOISIPOUI.

Jlemoncmpayuu

[IpsAMONIMHEHOE paclpOCTPaHEHHUE, OTPAXKEHHWE M MPEIIOMIICHHUE CBETA.
OnTuyeckue mpuodOpBkI.

[TomHOE BHYyTpEHHEE OTpakeHue. Mozenb CBETOBOAA.

HccnenoBanue cBOMCTB N300paKeHUI B JTMH3AX.

Monenn MUKpOCKOIa, TEJIECKOIA.

Hab6monenue natepdepenimm cpera.

HaOmronenue nudpakiuu cBera.

HabGnronenue nucnepcuu cBera.

[TonyyeHne cnekTpa ¢ MOMOILIBIO IPU3MBL.

[TonyueHnne cnekTpa ¢ MOMOIIBI0 TUPPAKIIMOHHON PEIIETKH.

Hab6mronenue nonspusanum cBeTa.

Yuenuueckuiu sxcnepumenm, nabopamopnvie pabomoi

N3Mepenue rnokasaresns NpeioMIICHUS CTEKJIA.

HccnenoBanre CBONCTB U300pKEHUI B JTUH3AX.

HabGnronenue nucnepcuu cBera.

Pa3znesn 6. OcHOBBI ClIeHUAJIBHON TEOPHUH OTHOCHUTEILHOCTH

['panuIBl MPUMEHUMOCTH KJIAaCCUYECKON MeXaHUKU. [TocTynatsl cnenuanbHON
TEOPUH OTHOCHUTEIBHOCTH: MHBAPUAHTHOCTh MOAYJISI CKOPOCTH CBETa B BAaKyyME,
MPUHIUN OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJIJIEHUE BPEMEHU M COKpallleHUE
JUTUHBI.

DHEPrusi U UMITYJIbC PEIITUBUCTCKON YaCTHULIbI.



CBs13p Macchbl C 3HEPIUEN U UMITYJIbCOM PEISTUBUCTCKOW YaCTHUIbl. DHEPrHs
IIOKOS.

Paznen 7. KBantoBasi ¢pusuka

Tema 1. Dnemenmol K6AHMOBOU ONMUKU

®otonbl. Popmyna [Inanka cBa3u 3HEprun GOTOHA C €r0 YACTOTOU. DHEPIHsl
U UMIYJbC (POTOHA.

OtkpriTre u uccnegopanue porodddexra. Onbitel A. I'. CroneroBa. 3aKoHbI

dotordpdekra. YpaBHenue OiHmTenHa st Gportorddekra. «KpacHas rpaHuiia»
dboTtoarddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYECcKOe IeCTBUE CBETA.

TexHudeckue yCTpOWCTBA W MPAKTHYECKOE NPUMEHEHHE: (POTOAIeMEHT,
dboTomaTYNK, CoTHEUHAst OaTapesi, CBETOIUO/I.

Llemoncmpayuu

®o1orh(DHEeKT Ha YCTAHOBKE C IIMHKOBOM IJIACTUHOM.

NccnenoBanne 3akoHOB BHeIHETo ¢hoTodddexTa.
CBeToauon.

Conneunas Gartapes.

Tema 2. Cmpoenue amoma

Mopens atroma Tomcona. OmeiTel Pesepdopna mo paccesHuio o -4acTwil.
[InanerapHas mopens aroma. [loctynatel bopa. M3nydenune u moriomeHune
($OTOHOB TpM MepexoJe aToMa C OJHOTO YPOBHsS IHEpruM Ha Apyroil. Bumsl
cnekTpoB. CIIEKTp ypOBHEM 3HEPIUMHU aTOMa BOJOPOAA.

BonnoBeie cBoiictBa yactuil. Bonusl ne bpoitnsa. KopnyckynsapHO-BOJTHOBOM
JyaJu3M.

CHOHTaHHOE U BBIHYK/ICHHOE U3JIyYEHHE.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE IPUMEHEHHUE: CHEKTPAJIbHbBIN
aHanH3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIIBIOTED.

Llemoncmpayuu

Mopens onbita Pezepdopna.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

HabGnrogenue inHeHyaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomoi

Hab6monenue nuaeitgaToro crekrpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTHI, JOKAa3bIBAIOIINE CJIOKHOCTh CTpoeHus sapa. OTKpbITHE
paanoaktuBHOCTH. OnbITh Pezepdopia no onpeneneHunto coctapa paiiOakKTUBHOTO



m3nydennsi.  CpoiictBa  ambda-, Oera-, ramMMma-usnydeHws.  BrusHue
PaaMOaKTUBHOCTU HA KUBBIE OPraHU3MBI.

OTtkpbiTHE NMpoTOHA M HeWTpoHa. Hyknmonuas monens snapa I'eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio siapa. M3otornsl.

Anbda-pacnaa. DIEKTPOHHBIM W TMO3UTPOHHBIN Oera-pacmaa. ['amma-
U3JTydeHHe. 3aKOH paJIMOaKTUBHOI'O pacnaja.

DHeprus CBS3M HYKJIOHOB B sifipe. SAnepubie cwibl. Jlegext macco siapa.

Snepneie peakunu. /leneHne u cuHTE3 A1€p.

SAnepusiit peaktop. TepMmosimepHbiii cuHTe3. [IpoOGiaeMbl M MEPCHEKTUBBI
AJIEPHOM SHEPreTUKH. DKOJOTHUYECKNE ACTIEKTHI IAEPHON SHEPTETUKHU.

DJieMeHTapHble YacTUllbl. OTKPBITHE MO3UTPOHA.

MeToab! HAOIOACHUS ¥ PETUCTPAINH dJIEMEHTAPHBIX YACTHII.

dynaameHTanpHble B3auMOAeCTBU. EQMHCTBO (hn3nueckoil KapTUHBI MHUpa.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE NMPUMEHEHUE: NO3UMETP, KaMepa
Bunbcona, sinepHsblil peakTop, aToMHasi 6omoa.

Jlemoncmpayuu

Cu€TUrK MOHU3HUPYIOIINX YACTULI.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl

HccnenoBanue TpeKoB 4acTull (110 TOTOBBIM (oTorpadpusim).

Pasnen 8. JiieMeHTBI aCTPOHOMEUM M aCTPOPU3UKHU

Ortanbl pa3BUTHs acTpoHOMuUU. [IpuKIiIalHOE 1 MUPOBO33PEHUECKOE 3HAYEHUE
aCTPOHOMMH.

Bun 3Bé3nnoro Heba. CosBesnus, sipkue 3BE3/bI, MIIAHETHI, UX BUAUMOE
JBH>KEHUE.

ConHeuHas cucrtema.

Connue. ConHeuyHas akTMBHOCTb. McrtouHuk sHeprun CosHOAa W 3BE3N.
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J[MarpamMma «CHEKTpalbHBIM Kiacc —
CBETUMOCTbY». 3BE3[bl TJABHOM IOCJIEI0BATEIbHOCTH. 3aBHUCUMOCTh «Macca —
CBETUMOCTB» JUIsl 3BE3J TJIABHOM ITOCIEAOBATEIBLHOCTU. BHyTpeHHEee cTtpoeHune
3BE31. COBpEMEHHBIE MPEICTABICHUS O MPOUCXOKIAECHUN U 3BoroIuu ConHua u
3BE3/1. DTanbl )KU3HU 3BE3/I.

Mueunsiii Ilyte — Hama [Manaktuka. Ilonoxkenue m aBwxenue ComnHia B
lNamaktuke. Tumnsl ramaktuk. PaguoranakTuku U KBa3apbl. YEpHBIE ABIPHI B AIpaX
raJaKTHK.

Bcenennas. Pacimupenue Beenennoit. 3akon Xa006ma. Pazberanne ramakTuk.
Teopus bonpmoro B3peiBa. PenmmkToBOE N3MydeHHE.

Macmradnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie mpobsieMbl aCTPOHOMUMU.

Yuenuuecxue nabnrooenus



Habmronenuss HeBOOPYKEHHBIM TJIa30M C MCIOJIb30BAHUEM KOMITBIOTEPHBIX
NPUIIOKEHUHN JJIs ONPEENICHUs MOJIOKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be31us1 CEeBEPHOro MOIYyIIapus U IPKUE 3BE3/BI.

HaOmronenus B teneckon JlyHsl, rutanet, Mieunoro I1ytu.

O0o01marnee NOBTOpeHUe

Ponpr ¢u3mku u acTpoHOMHM B OKOHOMHYECKOH, TEXHOJIOTHYECKOM,
COLIMATIbHON M 3THYECKOHN chepax NesTENbHOCTH YeJIOBEKa, POJib U1 MECTO (PU3HUKH U
ACTPOHOMHUHU B COBPEMEHHOW HAYYHOW KapTUHE MHUpPA, POJIb (PU3NUECKON TEOPUH B
(OopMUPOBAHUY MPEACTABICHUN O PU3NYECKON KapTUHE MHUpPA, MECTO (PU3UUECKON
KapTUHBl MHUpa B O0IIEM psAy COBPEMEHHBIX  €CTECTBEHHO-HAYUYHBIX
IIPEICTABICHUNA O TIPUPOJIE.

MexnpeaMeTHbie CBA3H

Nzyuenne kypca ¢usuku 6a3oBoro ypoBHS B 11 Kjacce OCyIIeCTBISETCS C
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBA3€M C KypcaMM MaTEeMaTHKH,
OMOIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Meoicnpeomemnvle nouamusi, CBSI3aHHBIE C U3YYEHHEM METOJIOB HAYYHOI'O
NO3HAHUS: sIBJICHUE, HAay4yHbId (pakT, runoresa, (u3nyeckas BEIUYMHA, 3aKOH,
Teopusl, HAOIIOAEHHE, IKCIIEPUMEHT, MOJIETMPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: pelIeHUE CHUCTEMBl YPaBHEHUH, TPUTOHOMETPUYECKHE
(GYHKIIMHM: CUHYC, KOCUHYC, TAHT€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXIECTBO, BEKTOPBl M MX IIPOEKIMM HAa OCU KOOPAMHAT, CIIOKEHHE BEKTOPOB,
IPOM3BOJHBIE BJEMEHTAPHBIX (YHKIUH, NPU3HAKKA MOAOOHS TPEYrOoJbHUKOB,
oIpezeNieHue IIIOIAAH MIIOCKUX (GUryp u oobEma Tei.

Buonocus: snextpuyeckue SBICHHUS B JKMBOM NpPUPOJE, KojeOaTeabHbIE
JBIDKEHUS B )KMBOW NMPUPOJE, ONTUYECKUE SBJICHUS B )KMBOU MPUPOJE, NEUCTBHE
paguanuy Ha )KUBBIE OPTaHU3MBI.

Xumus: CTpOCHHE aTOMOB U MOJIEKYJ, KPUCTAJUIMYECKAsd CTPYKTypa TBEPABIX
TEJ, MEXaHU3MbI 00pPa30BaHUs KPUCTATUINYECKON PEIIETKU, CIEKTPATbHBINA aHAIHN3.

l'eocpagpua: MarHUTHBIE TIONIOCa 3€MJIM, 3aJ€Kd MAarHuTHBIX  PYA,
(doToCchEMKA 36MHOM MOBEPXHOCTH, NIPEJICKA3aHUE 3EMIIETPSICEHUH.

Texnonocus: JMHUM DIEKTpOIEpeNad, TIEHEPATOpP IEPEMEHHOIO TOKa,
JIEKTPOJBUTrATENb, WHAYKLUOHHAS II€Yb, pajap, PaIUONPUEMHHUK, TEJIEBU30D,
anTeHHa, TenegoH, CBY-meub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
coJiHe4Has OaTapes.

IINIAHUPYEMBIE PE3VJBbBTATBI OCBOEHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30OBAHUA



OcBoenune ydeOHOTO mpeamera «®du3uka» Ha YPOBHE CPEIHETO OOIIETo
obOpa3oBanusi (0a30BBIN YPOBEHb) JOJDKHO 00ECHEUYUTH JOCTHXKEHHUE CIETYIOIINX
JMYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTeNIbHbIX PE3YyJIbTATOB.

JIMYHOCTHBIE PE3YJIbTATbBI

JIn4HOCTHBIE pe3yJbTaThl OCBOEHUS y4eOHOTO TpeaMeTra « DU3nKay JOJHKHBI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTh OOY4YalOIIMXCS PYKOBOACTBOBATHCSA
chOpMUPOBAHHOW BHYTPEHHEW TMO3HUIIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIN, TIO3UTHUBHBIX BHYTPCHHHX  YOEXKICHHWH, COOTBETCTBYIOIIHNX
TPaJAMLIMOHHBIM LIEHHOCTSIM POCCHICKOIrO O0O0IIeCTBa, PACIIMPEHUE KUZHEHHOIO
ONBITa U ONbITA JEATEIIBHOCTH B MPOLECCE pEealN3ali OCHOBHBIX HANpPaBJICHUN
BOCIIUTATEHHOUN IESITENHLHOCTH, B TOM YHUCJIE€ B YACTH:

1) rpamaaHCcKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTh TPAKIAHCKON MO3UIIMU 00YUaIOIIEr0oCs KaK aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUICKOTO OOIIECTBA;

OPUHATUHE  TPAJUUMOHHBIX  OOIEYETIOBEUECKMX TIYMAHHUCTHUYECKUX U
JEMOKPATUYECKUX HEHHOCTEN;

TOTOBHOCTh BE€CTH COBMECTHYIO JESTEIBbHOCTh B HMHTEpPECAX TI'PakIaHCKOIO
001ecTBa, y4acTBOBAaTh B CAMOYIIPaBICHUU B 00pa30BaTeILHON OPraHU3aIliu;

YMEHHE B3aUMOJIEHCTBOBAThH C COLIMAIbHBIMU MHCTUTYTaMHU B COOTBETCTBUU C
X QYHKITUSIMHA U Ha3HAYCHHUEM;

TOTOBHOCTb K TyMaHUTApHOM U BOJOHTEPCKOM AEATEIbHOCTH;

2) IATPUOTHYECKOT0 BOCITUTAHUSA:

c(hOpMUPOBAHHOCTh POCCUMCKON rpakTaHCKOM UJIEHTUYHOCTH, MaTPUOTU3MA;

IIEHHOCTHOE OTHOIIIEHHE K TOCY/IapCTBEHHBIM CHUMBOJAM, JIOCTUKECHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUIECKOTO MTOBEICHUS;

CIIOCOOHOCTh OLIEHMBATH CUTYallMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHEHTUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCIIE B
JNEATEIBHOCTH YYEHOTO;

OCO3HaHME JINYHOTO BKJIAJIa B MOCTPOEHUE YCTOMYMBOIO OyAyIIEro;

4) 3cTeTHYeCKOTr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIIOUAsi 3CTETUKY HAYYHOTO TBOPYECTBA,
npucyiero Gpusndeckon Hayke;

5) Tpy10BOI0 BOCIIMTAHMS:

UHTEpEC K pas3auyHbiM cepam npodeccruoHanbHOU NEATeTbHOCTH, B TOM
YHCJIEe CBSI3aHHBIM C (PM3UKON M TEXHUKOW, yMEHUE COBEPILIATH OCO3HAHHBIN BHIOOD
Oyayiuel mpoeccuu 1 pean30BbIBATh COOCTBEHHBIE KU3HEHHBIE MJIAHBI;



TOTOBHOCTBH M CITOCOOHOCTH K 00pa30BaHUIO U CaMOOOpPa30BaHUIO B 00IacTH
(bU3HUKY HA TIPOTSKEHUU BCEU KU3HH;

6) 3K0J10rH4ecKOro BOCIIMTAHUSA:

c(hOPMUPOBAHHOCTh HKOJOTHYECKON KYyJIbTYpbl, OCO3HaHUE TI00ATBLHOTO
XapakTepa dKOJOTUYECKUX MPOoOIeM;

IJIAHUPOBAHKE U OCYILECTBICHUE JCUCTBUN B OKPYKAIOIIEN CPelie HA OCHOBE
3HAHUSA LEJIEW YCTOMYMBOIO Pa3BUTHS YEJIOBEYECTBA;

pacUIMpEeHHE OMbITa JAESITENIBHOCTH HKOJIOIMYECKON HANpaBIE€HHOCTH Ha
OCHOBE UMEIOUIUXCS 3HAHUM 1O (PUBHKE;

7) IEHHOCTH HAYYHOT' 0 MO3HAHMSA:

c(hOpPMUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHSA (PU3NIECKON HAYKHU;

OCO3HAaHHE IIEHHOCTH HAy4YHOW JesTeNIbHOCTH, TOTOBHOCTh B IMIPOLIECCE
U3y4eHus (PU3UKHU OCYIIECTBIIATH MPOEKTHYIO U UCCIIEOBATENBCKYIO 1€ATEIbHOCTD
WHAMBHUIYaJIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATDI

Ilo3HaBaTebHbIE YHMBeEPCAJIbHbIE YUeOHbIe el CTBUSA

Bba3oBble JJornueckue a1eiicTBUA:

CaMOCTOATENIbHO  (OPMYyIUpPOBaTh W aKTyaJu3upoBaTh  MpoOseMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIpeNeNsiATh e JIeATeNIbHOCTH, 3aJaBaTh MNapaMeTpbl W KPUTEPUU HX
TOCTHKEHUS;

BBISIBIIAITh  3aKOHOMEPHOCTH ¥ NPOTHBOPEYUS B  paccMaTpHBAEMBbIX
(U3NYECKUX SIBICHUSAX;

pa3palaThIBaTh IUIAaH pPEUICHHUs MPOOJEMbl ¢ YYETOM aHaan3a HMMEIOIIUXCS
MaTepuaJbHBIX U HEMaTEPHUaIbHBIX PECYpPCOB;

BHOCHTb KOPPEKTHUBBI B IEATEIHHOCTh, OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLICHUBATh PUCKU MOCTEACTBUN ACSITENbHOCTH;

KOOPAMHHUPOBATH U BBITIOIHATH padOTy B YCIOBHSIX PEAIbHOTO, BUPTYaJIBbHOTO
¥ KOMOWHHUPOBAHHOTO B3aUMOJICHCTBYS,

pa3BUBATh KPEaTUBHOE MBIIIICHUE IPU PELUICHUN )KU3HEHHBIX MPOOIIEM.

ba3oBble HccienoBarelbCcKue 1eMCTBUA:

BJIAJIETh HAYYHOM TEPMUHOJIOTHEH, KIIIOUEBHIMU TMOHATHSAMU M METOAAMHU
¢u3nueckoil HayKu;

BJIaJIETh HABBIKAMU Y4€OHO-UCCIIEA0BATEILCKOM M TPOEKTHON AESTENLHOCTH B
o0nactu (U3MKH, CHOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEIBHOMY ITOUCKY
METOJIOB peLIeHHs 3a7au (U3MUECKOTO COJEp)KaHus, MPUMEHEHHUIO Pa3IMYHbIX
METOJIOB MMO3HAHUS;

BJIAaJE€Th BUAAMH JCSTEIBHOCTH IO TMOJYYEHHIO HOBOTO 3HAHHUA, €ro
UHTEPIpPEeTalluy, MPeoOpa30BaHUI0 W MPUMEHEHHIO B Pa3IMYHBIX Y4eOHBIX
CUTYallUsX, B TOM UMCJIE MPHU CO3JaHUM YUeOHBIX TPOEKTOB B 001aCTU (DU3HKHU;



BBISIBIIATh TIPUYHUHHO-CIICJICTBEHHBIE CBSI3W W aKTyaJM3upoOBaTh 3ajady,
BBIJIBUTATh TUIIOTE3Y €€ PeIIeHus, HAXOIUTh apTyMEHTHI JJIS I0Ka3aTeIhCTBA CBOMX
YTBEPXKACHUIA, 3a]]aBaTh MTAPaMETPhI M KPUTEPHUH PEIICHUS;

aHAIM3UPOBATh TIONYYEHHBIE B XOAC PpCEUICHUS 3aJa4d  pPe3yibTaThl,
KPUTHUYECKH OIICHUBATh WX IOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3aJauyd B 00pa30BaTEIBLHOM
JEATETLHOCTH, B TOM YHCJIC TIPU U3YICHUH (PU3HUKH;

JaBaTh OIEHKY HOBBIM CHUTYAIlUSIM, OIIEHUBATh MPHUOOPETEHHBIHN OIIBIT;

yMETh TIEPEHOCUTHh 3HAHUS 1O (HU3MKEe B MPAKTHUECKYIO 001acTh
KU3HEICITeILHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTe;

BBIJIBUTATh HOBBIC UJCH, PEJIaraTh OpUTrHHAIBHBIC TOAXObI U PEIICHMUSI,

CTaBUTH MPOOIEMBI U 3a7a49H, TOMYCKAIOIINE aJIbTePHATUBHBIC PEIICHUSI.

Pa6ora ¢ unpopmanmeii:

BJIa/ICTh HABBIKAMHU TIOTY4YEHHUS HHPOpPMAIMH (PU3UIECKOTO COACPKAHUS W3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEILHO OCYIIECTBIISITh IOUCK, aHAIU3,
CUCTEeMATH3AIMI0 W WHTEPIpEeTanio HHOOPMAUKA Pa3TUYHBIX BUAOB W (HOpM
NpEICTaBICHHUS,

OIICHUBATh JJOCTOBEPHOCTH HH(POPMAITHH;

WCIIOJI30BaTh  CpPeACTBA  MH(GOPMAIIMOHHBIX W KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHI B PEIICHUH KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPTaHU3AIMOHHBIX
3a/1a4 ¢ COOI0ICHNEM TPEOOBAHMM A)PTOHOMHKH, TEXHUKH O€30TaCHOCTH, TUTUEHBI,
pecypcocOepexeHus, MPaBOBBIX M ATHYECKUX HOPM, HOPM HH(MOpPMAIMOHHOU
0€30I1aCHOCTH;

CO371aBaTh TEKCTHl (DU3UYECKOTO COACpKAHUS B Pa3IUYHBIX (opmaTtax ¢
yu€TOM Ha3zHaYeHHsI MHPOPMAIIUHU U LIEJICBOW ayJUTOPHH, BRIOUPAs ONTUMATBHYIO
dbopMy mpeAcTaBIeHUS U BU3yaln3allnu.

KoMMyHHKATHBHBIE YHHBePCcAIbHbIE yieOHbI€ 1eliCTBHUS:

OCYIIECTBIISATH OOIICHUE HA ypOKaX (PU3MKK M BO BHEYPOUHOU NEATEIHLHOCTH;

pacmo3HaBaTh MPEINOCHUIKM  KOH(MIMKTHBIX CHUTyallMd ¥ CMSATYaTh
KOH(JIMKTHI;

pa3BEPHYTO M JIOTUYHO HM3JAraTh CBOIO TOUYKY 3PEHHsSI C HCIOJIb30BaHHUEM
SI3LIKOBBIX CPEJICTB;

MOHUMATh W HWCIIOJIb30BATh MPEUMYIECTBA KOMAHJAHOW W WHIWBHUIyaTbHOU
paboThI;

BBEIOMPATh TEMATUKy W METOJbl COBMECTHBIX NEUCTBHM C Y4ETOM OOIIMX
WHTEPECOB M BO3MOXKHOCTEH KXKIOTO WICHA KOJUICKTUBA;

NpUHUMATh TIEIM  COBMECTHOW  JESTEIHHOCTH, OpPraHW30BBIBATH W
KOOPIMHHUPOBATh NEUCTBUSA MO €€ IOCTH)KCHHIO: COCTaBJATh IUIAH JCHCTBUH,
pacmpenensaTh poiad C y4€TOM MHEHUH YYacTHUKOB, OOCYXIAaTh pPe3yJbTaThl
COBMECTHOH padoTHI;

OIICHUBATh KaUYeCTBO CBOETO BKJIA/Ia M KAXKIOTO YJYaCTHHKA KOMaH bl B OOIITHIA
PE3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;



npenjaraTb HOBBIE MPOEKTHI, OIIEHMBAThb WACH C TO3ULUWU HOBU3HBI,
OPUTMHAIBHOCTH, IPAKTHUECKON 3HAYMMOCTH;

OCYILECTBJIATh MO3UTHBHOE CTPATETMUYECKOE TMOBEACHHE B PAa3JIMYHBIX
CUTYAIMSIX, IPOSABISATH TBOPUYECTBO M BOOOPAKEHHE, ObITh HHUIIMATHBHBIM.

PeryasiTuBHbIe YHHBepcaJibHbIe yueOHbIe AeiicTBUS

Camoopranusanus:

CaMOCTOSITEJIbHO OCYIIECTBIIATH MMO3HABATEIbHYIO JEATEILHOCTh B 00JACTH
GU3MKKM U acCTPOHOMHHM, BBISBIATH MNPOOJEMBI, CTaBUTh U (POPMYIHPOBATH
COOCTBCHHEBIC 3aJ1a4H,

CaMOCTOSITENIbHO COCTaBIISATh IUIAH PEIICHUs PACYETHBIX M KauyeCTBEHHBIX
3a]1a4, [JIaH BBIMOJIHEHUS MPAKTUYECKONU pabOThI ¢ YUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEOUYTEHUM;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacmmpATh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MTPEIIOYTCHUN;

JenaTh OCO3HAHHBIM BBIOOp, AapryMEHTHpPOBAaTh €ro, OpaTh Ha cebs
OTBETCTBEHHOCTb 3a PELICHHE;

OIIEHUBATh TPUOOPETEHHBIN OIIBIT;

crocoOCTBOBAaTh (POPMHUPOBAHUIO U TPOSIBICHUIO JPYAUIUH B 00JacTH
(U3UKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTEeNbHBINA U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOIMOHAJIbHBIN HHTENIEKT:

JaBaTh OIICHKY HOBBIM CHUTYallUsM, BHOCUTb KOPPEKTHUBBI B JIE€ATEIHHOCTH,
OLICHHUBATh COOTBETCTBUE PE3YJIbTATOB LEISM;

BJAaJeTh  HAaBBIKAMHM  TO3HABATENBbHOM  pedrexkcun Kak  OCO3HaHHS
COBEpIIaeMbIX JIEHCTBUH M MBICIUTEIBHBIX MPOIECCOB, HX pPE3yJbTaTOB U
OCHOBAaHUI;

UCIIONIB30BaTh MPUEMBI peICKCUU AJI1 OLEHKUA CUTYyalllH, BRIOOpa BEpHOTO
peleHus;

yYMETh OIICHWBATh PHUCKH M CBOEBPEMEHHO NPUHUMATh PEIICHHS MO HUX
CHIDKEHHUIO;

OpUHUMATh MOTUBBI W apryMEHTbl JPYTUX I@IpH aHAJM3e pPe3yJbTaToB
NesITeTbHOCTH;

NpUHUMATh ce0sl, TOHUMAasi CBOM HEJJOCTAaTKH U JOCTOWHCTBA,

OpUHUMATh MOTUBBI W apryMEHTbl JPYTUX IPH aHAJIKW3e pPe3yJbTaToB
JeSITENIbHOCTH;

npU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIHOKH.

B nmpouecce noctukeHnst TMUHOCTHBIX PE3yJIbTaTOB OCBOEHUS POrPAMMBI T10
¢uszuke UII  ypOBHS CpeaHero oOmero oOpa3oBaHHs y  0OyYarommxcs
COBEPIICHCTBYETCS HMOLIMOHABHBIN UHTEIJICKT, Ipeanoiararoun
c(OpMUPOBAHHOCTH:

CaMOCO3HAHUS, BKIIIOYAIOIEr0 CIOCOOHOCTh MOHUMATh CBOE SMOIIMOHAIBHOE
COCTOSIHWE, BUJIETh HAlpaBJICHUS! Pa3BUTHsI COOCTBEHHON AMOLIMOHAIBHON chepsl,
OBITh YBEPEHHBIM B ce0e;

CaMOpPETYJIMPOBaHUSA, BKIIOYAIONIIETO CAMOKOHTPOJb, YMEHHE HpPUHUMATDH
OTBETCTBEHHOCTh 32 CBOE IOBEIEHHE, CIIOCOOHOCTh aJanTHpPOBAaThCA K
HYMOIMOHAIBHBIM U3MEHEHHSIM U TPOSIBIATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;;



BHYTPEHHEW MOTHBALIMM, BKIOYAOIIEH CTPEMJICHHE K JOCTHKECHUIO LEIH U
yCIiexXy, ONTHMHU3M, WUHUIMATUBHOCTb, YMEHHUE JCWCTBOBATh HMCXOJIS M3 CBOHUX
BO3MOKHOCTEM;

SMIIATHH, BKIIFOYAIONIEH CIIOCOOHOCTh IMMOHUMATh SMOIMOHAIBHOE COCTOSHHUE
JIPYTUX, YYUTBIBaTh €r0 TMPH OCYIIECTBICHUU OOIIEHHUS, CIOCOOHOCTh K
COYYBCTBHIO U COIEPEIKUBAHUIO;

COITMAJIbHBIX HABBIKOB, BKJIIOUYAIOIIMX CIIOCOOHOCTh BHICTPAUBATh OTHOIIICHUS
C IPYTUMH JIFOJIBMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U Pa3periaTh KOHQIHKTHI.

INPEAMETHBIE PE3YJIBTATBI

K koniry o0ydyenus: B 10 kyacce npemMeTHbIe pe3yibTaTbl HA 0a30BOM
YPOBHE JIOJKHBI OTpakaTh CPOPMUPOBAHHOCTh Y 00YUAIOLIUXCSl YMEHUI:

JIEMOHCTPUPOBATh Ha MPUMEpPAX POJib U MECTO (U3UKU B (POPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHHBI MHUpA, B Pa3BUTUM COBPEMEHHON TEXHUKHU H
TEXHOJIOTUH, B IPAKTUYECKOH JIEATEIIbHOCTH JIIOJICH;

YUYUTBIBATh TPAHUIBI TMPUMEHEHUS U3YYCHHBIX (U3NYECKUX MOJIeTeH:
MaTepualibHas TOYKa, MHEepLHAJIbHAs CUCTeMa OTCYETa, a0COIIOTHO TBEPIOE TEJo,
UJICAJIbHBIN a3, MOJEIM CTPOCHUS Tra30B, )KUJAKOCTEH M TBEPABIX TEJ, TOUCUHBIN
IEKTPUUECKUH 3apsij] MPU PEIICHUH (PU3NIECKHUX 3a]1a4;

pacno3HaBaTh (U3NUECKHUE SBIECHUS (IIPOIECCH) U OOBSICHATh UX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJIIPHO-KMHETUYECKOW TEOpHUHM CTPOCHMS BEIECTBA U
ANEKTPOAMHAMUKHU: PABHOMEPHOE U PAaBHOYCKOPEHHOE MPSIMOIMHENHOE AIBUKEHHE,
CBOOOJTHOE TaJIEHNE TEJI, IBIXKCHHUE MO OKPYKHOCTH, WHEPITUS, B3aHMMOJICHCTBHE
Ten, Auddys3us, OpOyHOBCKOE ABM)KEHHUE, CTPOCHHUE KHUAKOCTEH W TBEPABIX Te,
U3MEeHEeHHe o0BhEMa Tel MpHU HarpeBaHWU (OXJIAXKICHWH), TEIUIOBOE PAaBHOBECHE,
WcrnapeHue, KOHJCHCAlMs, IUIABJICHHWE, KPUCTAIM3AlMs, KUIICHUE, BJIAXHOCTb
BO3/lyXa, MOBBIIICHUE JABJICHUS Ta3a MPU €ro HarpeBaHWU B 3aKPBITOM COCY/]E,
CBSI3b MEXJy MapaMeTpaMHu COCTOSIHUS ra3a B U30IpolEccax, AJIEKTpU3alus Tedl,
B3aUMOJICHCTBUE 3aPsi/IOB;

ONHUCHIBAaTh MEXAHMUYECKOE JBM)KCHHUE, MCIOJIb3ys (PU3MYECKUE BEJIUYHHBI:
KOOpJIMHATa, IyTh, IMEPEMEIIECHUE, CKOPOCTh, YCKOPEHHE, Macca Teljia, cuia,
UMITYJIbC TeJla, KUHETUYECKasi SHEprusi, MOTECHIMAIbHAS SHEPrusi, MEXaHUYeCKas
paboTa, MexaHW4YecKass MOIIMHOCTh; TPH OMUCAHWW TPABUIBLHO TPAKTOBAThH
(GU3UYECKU CMBICT HMCIOJB3YeMbIX BEIMYHMH, WX O0O3HAYCHUS W €IUHMIIBI,
HAXOJUTh (OPMYIbI, CBA3BIBAIONINE TAHHYIO (M3UYECKYIO BEIMYHMHY C IPYTUMU
BEJIUYHMHAMM;

ONUCHIBAaTh M3YYEHHbIC TEIJIOBbIE CBOMCTBA TE€JN M TEIUIOBBIE SBJICHUS,
UCTIONIB3Yysl (DM3MYECKHE BEJIMYWHBI: JaBJICHUE Ta3a, TeMIeparypa, CpeaHss
KMHETHYECKasi SHEPrUsl XaOTUUECKOI0 JIBUKECHHUS MOJIEKYJ, CPEIHEKBaJApaTUUHAS
CKOPOCTb MOJICKYJ, KOJIMYECTBO TEIUIOThI, BHYTPEHHsISI YHEpPrusi, padbora rasa,
KO3(pPUIIMEHT TOJIe3HOTO JACHCTBHUS TEIUIOBOTO JIBUTATENs; IPU OMUCAHUU
MPaBWIbHO TpaKTOBaTh (DU3WYECKUH CMBICT MCIHOJIB3YEMBbIX BEJIUYMH, HX



0003HAYeHUsI W €AUHUIBI, HAXOAUTh (OPMYINBI, CBS3BIBAIOIIME JAHHYIO
(U3NYECKYIO BEIMUYMHY C APYTUMHU BEJIMYHUHAM;

OINUCHIBATh N3YUYECHHBIE AIEKTPUUECKUE CBOMCTBA BELIECTBA U JIEKTPUUECKHUE
SBJIEHUS (IIPOLIECCHI), UCIIONB3Ysl (PU3UUYECKHUE BEIMYUHBI: AIEKTPUUYECKUI 3aps,
AJIEKTPUYECKOE T10JIe, HAPSYKEHHOCTD I0JIs1, NOTEHLIMAJ, PA3HOCTh MOTEHIUAJIOB;
OpU ONUCAaHUM TMPABWIIBHO TPAKTOBATH (PU3MUECKUM CMBICI HCIOJIb3YEMBIX
BEJIMYMH, MX OOO3HAYEHMs] M EOUHMIIBI; YKa3blBaThb (POPMYJIbI, CBSI3bIBAIOIINE
JTaHHYI0 (PU3UYECKYIO0 BETUYHHY C IPYTUMH BEINYUHAMM;

aHaAJIM3UPOBATh (PU3NYECKUE MPOIECCHl U SBICHHS, HCIONb3YsS (PU3NUECKHUE
3aKOHBI U NIPUHLMIBL: 3aKOH BceMUpPHOTro Tsarorenus, I, I u III 3akonsr HerotoHa,
3aKOH COXPAHEHUs MEXAHMYECKOW DJHEPruH, 3aKOH COXPAHEHUs HMITYJIbCa,
OPUHIUI CYNEPIO3ULHMH CHJI, NPUHUUII PABHONPABUS HHEPLHUATBHBIX CHUCTEM
OTCU€Ta, MOJIEKYJSPHO-KMHETUYECKYI0 TEOPHUIO CTPOEHHUS BELIECTBA, TIa30BbIC
3aKOHBI, CBSI3b CPEJIHEN KMHETHUYECKON PHEPIMM TEIJIOBOIO ABMXKEHUS MOJIEKYJ C
aOCOJIFOTHOM TeMIIepaTypoM, MEpBbIA 3aKOH TEPMOJUHAMMKH, 3aKOH COXPaHEHUS
AIIEKTPUYECKOro 3apsna, 3akoH KyrnoHa, mpu 3TOM pas3iuyarbh CIOBECHYIO
(OpMyJIMPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCJIOBUS (TpaHUILIbL,
00J1acTH) MPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE IPUHIUIIBI JEHCTBUS MallIMH, IPUOOPOB U TEXHUUECKUX
YCTPOMCTB; pa3ianyaTrh YCIOBHs UX 0€30IaCHOrO MCIOJb30BaHUS B MIOBCEHEBHOU
KU3HH;

BBIMIOJHATh OSKCIIEPUMEHTHI [0 HCCJIENIOBAHUIO (PU3NYECKUX SBICHUM U
IIPOLIECCOB C HCIOJIB30BAHUEM IMPSAMBIX U KOCBEHHBIX W3MEpPEHUN, IMPU 3TOM
dbopmyrpoBaTh MpodiieMy/3a1auy U TUIOTE3y y9eOHOTO AKCIIEPUMEHTa, COOUpaTh
YCTaHOBKY M3 MPEJIOKEHHOTO 000pYI0BaHMsI, TPOBOAUTH OMBIT U (OPMYINPOBATH
BBIBOJIBL;

OCYIIECTBJISATh NPSMbIE U KOCBEHHbIE U3MEPEHUs (PU3UUECKUX BEJIUYUH, IIPU
3TOM BBIOMpaTh ONTUMAJIBHBIN CIIOCOO M3MEPEHMsI U HUCIOJb30BaTh H3BECTHBIE
METO/Ibl OLIEHKH MOTPELIHOCTEN U3MEPEHNI;

UCCIIEI0BaTh  3aBUCUMOCTH  MEXAY  (U3MUECKMMM  BEJIWYMHAMH  C
UCIIOJIb30BAaHUEM MPSMBIX WM3MEPEHUMH, NPU ITOM KOHCTPYHPOBATh YCTaHOBKY,
(uKcHpOBaTh Pe3yIbTaThl IOJYYEHHON 3aBUCUMOCTU (PU3NYECKUX BEJIMUYMH B BUJIE
TaOJIUL ¥ rpauKOB, JI€JaTh BHIBO/BI IO PE3YyJIbTaTaM UCCIIEA0BAHUS;

coOiroAaTh mpaBmiia 0€30MacHOr0 TpyAa MpH MPOBEIECHUU HCCIEIOBAHUN B
pamMKax y4eOHOTO SKCIEepUMEHTa, Y4eOHO-UCCIENOBATENbCKOW W MPOEKTHOM
JESITEIBHOCTH C HCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOMCTB M J1aOOPaTOPHOTO
000pyI0BaHUS;

pemiate pacu€THble 3aJayd C SBHO 3aJaHHOW (PU3MUECKOH MOJEbIO,
UCTIONB3YS (PU3HUECKHe 3aKOHBI U MPUHIIUIBI, HA OCHOBE aHaJIM3a yCIOBHS 3aJa4u
BbIOMpaTh (PU3NYECKYIO MOJEIb, BBIIEIATh (PU3NUECKHE BEIUYMHBI U (POPMYJIBL,
HEOOXOUMBbIE NIl €€ pelIeHus, MPOBOAUTh Pacu€Tbl U OLIEHUBATh PEAIBHOCTH
HOJIyYEHHOT'0 3Ha4€HUs (PU3HUECKON BEIUUUHBL;

pelIaTh Ka4eCTBEHHBIE 3a/1a4M: BBICTPANBATh JIOTHYECKU HENIPOTHBOPEUUBYIO
LENOYKY PAacCyk JE€HUH C OMOpPOM Ha HM3y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU H
(uznueckue sSBICHUS;



UCIIOJIb30BATh MPH PEIICHUH YUeOHBIX 3a/1a4 COBPEMEHHbIE HH(POPMAIIMOHHBIE
TEXHOJOIMM JUIsl TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETALIMA U IPEICTaBICHUSA
y4eOHOW ¥ HAy4HO-TIIONMYJIAPHOM HH(pOpMaLMU, TOIYYEHHOM W3 Ppa3IndHbIX
UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh M1OJIy4aeMy0 HH(POPMALUIO;

IPUBOJIUTH NIPUMEPHI BKJIAAa POCCUMCKUX U 3apyOekKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HayKH, 00BCHEHUE IPOLIECCOB OKPYKAIOIIEr0 MUPA, B Pa3BUTUE TEXHUKU
1 TEXHOJIOTHM;

UCIIOJIb30BaTh TEOPETHUECKNUE 3HAHUA MO (PU3UKE B TOBCEAHEBHOM KU3HU JIJIS
oOecrieyeHns 0€30MacHOCTH MpU OOpalleHWd C MpudopaMu M TEXHUUYECKHMHU
yCTPOMCTBaMH, JIJIsl COXPAHEHUS 310POBbS U COOIIOIEHUSI HOPM 3KOJOTHYECKOTO
MOBEACHUS B OKPYXKAIOUIEH CPEIE;

paboTaThb B TpYyIIE C BBINOJIHEHUEM pA3IMYHBIX COLHUAJIBHBIX POJICH,
IUIAHUPOBAaTh PabOTy TPYNIbl, pPAMOHANBHO PACHpPEAENsaTh OOS3aHHOCTH U
IUTAHUPOBATh JEATEIbHOCTh B HECTAHJAPTHBIX CUTYyalUsX, aJ€KBATHO OLICHUBATH
BKJIAJ] KQXKJI0T0 U3 YYACTHUKOB I'PYIIIBI B PEILIEHUE pPacCMaTpPUBAEMOM IPOOJIEMBI.

K konity oOyudenus B 11 ky1acce rnpeMeTHbI€ pe3ybTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOUIUXCSl YMEHUIA:

JEMOHCTPUPOBATh HAa MpUMEpax pojib U MecTo (U3UKU B (HOPMUPOBAHUU
COBPEMEHHOM Hay4YHON KapTHUHbI MHpA, B PA3BUTHUH COBPEMEHHOW TEXHUKHU U
TE€XHOJIOTUH, B NPAKTUYECKON IEATEIBbHOCTH JIFOJAEH, LEJIOCTHOCTh U E€IUHCTBO
(bu3nYeCKOil KapTUHBI MUPA;

YUUTHIBATh TPAHUIBl TMPUMEHEHUS W3YYCHHBIX (U3HUECKUX MOJEIEH:
TOYEYHBIM IJIEKTPUUECKUM 3apsl, JIyd CBETa, TOUCYHBIM UCTOYHMK CBETA, SACpHAs
MOJieJb aTOMa, HYKJIOHHAs MOJETIb aTOMHOTO siipa MPH PEIIeHUU (PU3UIECKUX
3az1ay;

pacno3HaBaTh (U3HUECKHUE SIBJICHUS (MPOLIECChl) U OOBSICHATH UX HAa OCHOBE
3aKOHOB 3JIEKTPOJIMHAMHUKN M KBAHTOBOW (DU3UKH: 3IEKTpUUECKasi IPOBOAUMOCTD,
TEIUIOBOE, CBETOBOE, XUMHYECKOE, MAarHUTHOE NIEUCTBUSA TOKA, B3aUMOJICHCTBHE
MAarHuTOB, JJICKTPOMAarHuTHas WHAYKUUWs, JEHCTBUE MAarHUTHOrO TIOJS Ha
MPOBOJIHUK C TOKOM W JIBIKYIIMICS 3apsili, 3JIEKTPOMArHUTHbIE KoJieOaHUsl U
BOJIHbI, MPSIMOJIMHENHOE PACIPOCTPAHEHUE CBETA, OTPAKEHUE, NPEJIOMIICHHUE,
uHTephepeHus, audpakuus U TOJApU3ALMS  CBETa, JUCIEPCHUs] CBETa,
doToanexrpuaeckuii 3GdexT (pororddexT), cBeToBOE NaBiIeHNE, BOSHUKHOBEHUE
JMHEWYAaTOro0 CHEKTpa aromMa BOJIOPOJA, €CTECTBEHHAs W MCKYCCTBEHHAas
PagOaKTUBHOCTD;

ONKCHIBATh HM3YyYEHHBIE CBOMCTBA BELIECTBA (DJEKTPUUYECKHE, MArHUTHbIE,
ONTHYECKUE,  DIEKTPUYECKYID  NPOBOJUMOCTb  pPa3jIMYHBIX  Cpel) |
AIIEKTPOMArHUTHBIEC SIBICHUA (MPOILIECCHI), HCMONb3Yys (U3MUECKUE BEIUYUHBL:
AIEKTPUYECKUI 3apsil, CHJIA TOKA, JJIEKTPUUYECKOE HAIPSIKEHUE, DIEKTPUUYECKOE
CONPOTHUBIICHUE, PA3HOCTh MOTEHIMAJIOB, 3JIEKTPOABMKYIIAs CUjia, padoTa TOKa,
WHIYKLIHMS MarHUTHOrO MoJisi, cwia Ammepa, cuia JlopeHna, WHIYKTUBHOCTH
KATYIIKH, SHEPrus HJIEKTPUYECKOT0 M MArHUTHOTO IOJIEH, MEPUOJ M YacToTa
KoJebaHuii B Kosie0aTeIbHOM KOHTYpe, 3apsii M CHlla ToKa B Ipolecce
FapMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHuM, (OKYCHOE pacCTOsHUE U



ONTHYECKAas CHUJa JIMH3bI, MPU OMUCAHUHM MPABWIBHO TPAKTOBATh (PU3MUYECKUN
CMBICJI HCMOJb3YEMBIX BEJIMYMH, WX OOO3HAYEHUsS M E€JIMHHUIIbI, YKa3bIBaTb
(bopMyIIbl, CBA3BIBAIOIINE JAHHYIO (U3UUECKYIO BETUUUHY C IPYTUMH BETUUMHAMU;

ONMKCHIBaTh M3YyUYECHHbIC KBAHTOBBIC SIBJICHHS M TPOLECCHI, HCIOIb3YS
bu3nueckue BEIMYMHBI: CKOPOCTh SJEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETA, SHEPIUs U UMITYJIbC (POTOHA, MEepHo/ MOJIypacaia, SHEPTrus CBsI3U
aTOMHBIX SiJIep, MPU OINKCAHUU TPABWIBHO TPAKTOBAaTh (PU3UYECKUM CMBICI
UCIIONIb3YEMbIX BEIMYHMH, MX OOO3HAUYEHHSA M EIUHHIIBI, YKa3blBaTh (POPMYIIBI,
CBS3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEIMYMHY C JPYTUMHU BEIUYHMHAMH,
BBIUUCIIATH 3HAaUCHHE (PM3MUECKOI BEIUYUHBL;

aHAJIM3UPOBaTh (PU3NYECKUE MPOIECCHl U SBICHHS, HCIONb3YsS (PU3NUECKHUE
3aKOHBI M MPUHIUIMBL 3aK0H OMa, 3aKOHBI MOCJIEI0BATENILHOTO U MapajlieIbHOTO
COCIUHEHNsI TNPOBOJHUKOB, 3akOH Jlxoyms—JIeHna, 3aKOH 3JIEKTPOMAarHUTHOU
WHIYKIUHU, 3aKOH TPSIMOJIMHEHHOTO PAaCpOCTPAHEHUsI CBETA, 3aKOHbI OTPaKEHUS
CBETa, 3aKOHBI MPEOMIICHUSI CBETa, ypaBHeHHE ODWHINTeHHa s (oTodddekra,
3aKOH COXpaHEHUS HHEPryHu, 3aKOH COXPAHEHHUS HMITYJIbCA, 3aKOH COXpPaHEHUs
ANEKTPUUECKOTO 3apsjia, 3aKOH COXPaHEHUs MacCOBOI'0 YHCIA, MocTynarsl bopa,
3aKOH PaJIMOAKTUBHOTO pacnaja, Ipu 3TOM pa3inyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHAa, €ro MaTeMaTUYeCKO€ BBIPAKEHHE M YCJIOBHUS (TpaHHULbI, OOJACTH)
NPUMEHUMOCTH;

OTIpECIIATh HAMpPaBJICHUE BEKTOPa MHIYKIIUU MarHUTHOTO IOJIsI TPOBOAHHUKA
C TOKOM, cuJibl AMriepa u cuibl JIopeHna;

CTPOUTh M OIUCHIBATH H300paKEHUE, CO3[aBAEMOE IUIOCKHM 3EpKajioM,
TOHKOM JIMH30M;

BBIMIOJHATh OSKCIIEPUMEHTHI [0 HCCJIENIOBAaHUIO (PU3UYECKUX SBICHUM U
IPOLIECCOB C HUCIHOJb30BAHUEM TMPSMBIX M KOCBEHHBIX M3MEPEHUH: MpPU ITOM
dbopmyupoBaTh NpodIeMy/3a1aqy U TUIOTE3y Y4eOHOI0 SKCIIEPUMEHTa, COOMpaTh
YCTaHOBKY U3 MPEJJI0KEHHOTO 000pyA0BaHUs, MPOBOAUTH ONBIT U (POPMYITHPOBATH
BBIBOJIBL;

OCYIIECTBJISITh MPSIMbIE U KOCBEHHBIE U3MEPEHUs] (U3HUECKUX BEIIUYUH, MPU
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHHUs W HUCIOJIb30BaTh U3BECTHBIC
METO/Ibl OLICHKU MOTPEITHOCTEN U3MEPEHMUI;

UCCJIeI0BATh 3aBUCUMOCTU (PU3NYECKUX BEJTMYUH C UCIIOJIb30BAHUEM IMPSMBIX
U3MEPEHHI: MpH ATOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHPOBATh PE3yJbTaThl
MOJlyYEHHOM 3aBUCUMOCTH (DM3MUYECKUX BEJIWYUH B BUAE TaOnuil U TpaduKoB,
JIeNIaTh BBIBOJIBI 110 pe3yJIbTaTaM MCCIEIOBaHMUS;

coOiroAaTh mpaBmiia 0€30MacHOrO TpyAa MpH MPOBEIECHUU HCCIEI0BAHUN B
pamMKax y4eOHOTO SKCIEepUMEHTa, Y4eOHO-HCCIENOBATENbCKOW W MPOEKTHOM
JESITEIbHOCTH C HCIOJIb30BAHUEM W3MEPUTENBHBIX YCTPOMCTB M J1aOOpaTOPHOTO
000pyI0BaHUS;

pemath pacu€THbIE 3a/adyd C SIBHO 3aJlaHHOM (U3MYEcCKOil MOEIbIO,
UCIIOJNB3Ysl (PU3MYECKUE 3aKOHBI M IPUHIIUIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3a7a4u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIATh (PU3MUECKUE BEIUYUHBI U (HOPMYIIbI,
HEOOXoAUMbIEe HJi1 €€ pElIeHHs], MPOBOJUTh PACUEThl U OLIEHUBATH PEATbHOCTH
MOJIy4YeHHOTO 3HAYeHUS (PU3HUECKON BEJIMYUHBI;



pemaTh KaueCTBEHHBIC 3a]]a4H: BHICTPAUBATh JIOTHUYECKH HETPOTHBOPECUUBYIO
LEMOYKY pPACCYXIEHUN C OMOpOM Ha HM3yYEeHHbIE 3aKOHBI, 3aKOHOMEPHOCTH HU
busnueckue sBICHUS;

UCII0JIb30BATh MPHU PEUICHUU YUeOHbIX 3a/1a4 COBpEMEHHbIE HH(DOPMAIMOHHbIE
TEXHOJIOTUM [IJIsl TIOMCKA, CTPYKTYPUPOBAHMS, UHTEPIIPETAMN U TPE/ICTABIICHUS
y4eOHOH ¥ Hay4YHO-TIONMYJIAPHOM WHGOpPMAIMK, TMOJIYYEHHONM W3 pPa3IHYHbIX
MCTOYHUKOB, KPUTHUECKH aHAIM3UPOBATh MOJy4yaeMylo HH(pOpMaIuIo;

OOBSCHITh TPUHIUIBI JCHCTBUS MAaIlWH, NPUOOPOB W TEXHHUYECKUX
YCTPOKWCTB, Pa3inudaTh yCJIOBHS MX O€30MaCHOTO MCTOIL30BAHMS B MIOBCETHEBHOM
KU3HH,

MPUBOJAUTH TIPUMEPHI BKJIa/Ia POCCUUCKHUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIECCOB OKPYKAIOIIETO MHUPA, B DPA3BUTHE
TEXHUKHU U TEXHOJIOIHUM;

UCII0JIb30BATh TEOPETUYECKUE 3HAHUS 10 (PU3KKE B MOBCEAHEBHOM KU3HU JIs
obecrnieyeHuss 0€30MacCHOCTH TMPU OOpaIIeHUH C MPUOOpaMU U TEXHUUYECKUMU
YCTPOMCTBAMM, JJIsi COXPAHEHUSI 3OPOBbSI U COOJIIOJIEHUS HOPM SKOJOTUYECKOTO
MOBEJCHUS B OKPY>KaIOIIEeH cpee;

pabotatb B Tpynmne C BBIINOJHEHUEM pPaA3JIMYHBIX COLMATIBHBIX POJIEH,
IUIAaHUPOBATh pabOTy TPYINIbl, PalMOHAIBHO paCHpEeAeNiaTh OO0S3aHHOCTU U
IUIAHUPOBATH JCSTENIBHOCTh B HECTAHIAPTHBIX CUTYyaIlUsX, aJI€KBAaTHO OLEHUBATH
BKJIJT KOKJIOTO U3 YYaCTHUKOB TPYTIIBI B PEIICHUE paCCMATPUBAEMOMN TTPOOIEMBI.

[ToypouHO€e niiaHupOBaHUE

10 KITACC
Ne | Tema ypoka KosnuecTBo yacoB Mara JJIeKTPOHHbIE
n/ Bce | Konrpoa | IIpakTnu | u3yue undposbie
n ro bHbIE ecKue HHUS | 00pa30oBaTeJbHbI
padoThI padoThI e pecypchl
1 | ®usuka — 1 bu6mmoreka [JOK
HayKa o https://m.edsoo.ru/
IpUPOJIE. ff0c32e2
Hayunebre
METO/Ibl
MO3HAHUS
OKPYaIOILIETo
MHpa
2 | Ponb u MecTto | 1 bu6mmoreka [JOK
($hu3uKu B https://m.edsoo.ru/
dhopmupoBaHU ff0c33e6
u
COBPEMEHHOU
HAay4YHOHN




KapTHHBI
MHpa, B
MPAKTUYECKOU
NEATEIbHOCTH
TN

MexaHHu4ecKo
¢ JIBIDKEHUE.
OTHOCHTENHLHO
CTh
MEXaHUYECKOT
O JIBHDKECHUS.

bu6mmoreka [JOK
https://m.edsoo.ru/
ff0c3508

Ilepememenue

, CKOPOCTb,

YCKOpEHUE

PaBHOMepHOE bubmorexa [JOK
MPSIMOJIMHEHH https://m.edsoo.ru/
0€ JIBIKEHHE ff0c3620
PaBHoyckopen bubmmnorexa [IOK
HOE https://m.edsoo.ru/
NPSIMOJIMHEIH ff0c372¢

0¢ JIBUKCHHUE

CBoOoHOE bu6mmoreka [JOK
ajcHue. https://m.edsoo.ru/
Yckopenue ff0c39cc
CcBOOOHOTO

aJIeHUS

Kpuonuneitn bubmorexa [JOK
0€ JIBIKEHUE. https://m.edsoo.ru/
JIBmxeHue ff0c3ada
MaTEepUAIBHOU

TOYKH 110

OKPY>KHOCTH

[Tpunnun bu6anoreka [IOK
OTHOCHUTEIILHO https://m.edsoo.ru/

ctu I'anmunes.
NuepumnanbHbl
€ CUCTEMBI
OTCYeTa.

ffOc3be8




[TepBbiit 3aKOH

HeroTona

Macca Tena. bu6mmoreka [JOK
Cuna. https://m.edsoo.ru/
[TpuHIHATT ff0c3be8
CYTIEPIIO3UIIHH

cuit. Bropoiu

3aKOH

Hrrotona gis

MaTepHuaIbHON

TOYKHU

Tpernii 3akoH bubmmnorexa [IOK
Hrrotona mist https://m.edsoo.ru/
MaTepUaJIbHbBI ffOc3be8

X TOYEK

3aKkoH bu6amnoreka [JOK
BCEMUPHOTO https://m.edsoo.ru/
TATOTEHUS. ff0c3d00

Cuia

TSOKECTH.

IlepBas

KOCMUYEecKas

CKOPOCTb

Cuita but6moreka [JOK
YOPYTOCTH. https://m.edsoo.ru/
3akon ['yka. ff0c3el8

Bec Tena

Cwuna tpenus. bubmorexa [JOK

Koaddunment
Tpenus. Cuna
COTMIPOTUBIICHU
S TIPH
TIBUKEHUHT
Tena B
KHUIKOCTH WIH
rase

https://m.edsoo.ru/
ff0c3{76

[Toctynarensn
o€ "
BpalaTeNIbHOE

bu6mmoreka [JOK
https://m.edsoo.ru/
ffO0c41a6




JIBHOKCHUEC
a0COJIIOTHO
TBEPIOTO
Tejaa. MoMeHT
cuibl. [1neyo
CHIIBIL.
YcnoBus
paBHOBECHS
TBEPJIOTO TEJIA

Nmmynbsc
MaTEepUAIBHOU
TOYKH,
CHUCTEMBI
MAaTEPUAIIbHBI
X TOYEK.
Nmmynbsc
CHUJIbI. 3aKOH
COXpaHEHUS
MMITYJIbCA.
PeaktuBHOE
JBUKEHUE

bu6mmnoreka [IOK
https://m.edsoo.ru/
ff0c43d6

Pabora n
MOIIIHOCTD
CHUIIBIL.
Kunetnyeckas
SHEPrus
MaTEepUAIIBHOU
TOYKH.
Teopema 00
W3MEHEHHUU
KHUHETUUYCCKONH
SHEPruu

bu6mmoreka [JOK
https://m.edsoo.ru/
f0c4502

ITorennuanbpH
ast SQHEPTHUSL.
IloTrennuansH
ast SHEPTUs
yapyro
nedopmMupoBa
HHOH

bu6mmoreka [JOK
https://m.edsoo.ru/
ffOc461a




PY>KUHBI.
IloTrennuansH
ast SHEPTUs
Tena BOJIM3U

MTOBEPXHOCTH
3emnmn

[Torenmansa bu6mmnoreka [IOK
BIC U https://m.edsoo.ru/
HENOTEHIIUAID ff0c478¢c

HBIC CHJIBI.

CBs13b pabOTHI
HEMNOTECHIMAIb
HBIX CHJI C
U3MEHEHHEM
MEXaHUYECKOU
SHEPruu
CHCTEMBI Tel.
3akoH
COXpaHEHUS
MeXaHUYECKOM
SHEPrun

JlaGopatopHas
pabota
«HccnenoBanu
€ CBS3U
pabOThI CHITBI
C U3MCHCHUEM
MEXaHUYECKOU
SHEPrum Teja
Ha npumepe
pacTsKEHUS
PE3UHOBOTO
KIYTa»

KontponpHas
paboTa 1o
TemMe
«Kunemaruka.
JnHamuka.
3aKOHBI

bu6mmoreka [JOK
https://m.edsoo.ru/
ff0c4b74




COXpaHCHUA B
MCXaHHUKE»

OcCHOBHBIE
MTOJIOKECHUS
MOJIEKYJISIPHO-
KUHETUYECKOMN
TEOpHUH.
bpoynoBckoe
JIBHOKCHHE.

Aupdysus

bu6mmoreka [JOK
https://m.edsoo.ru/
ffOc4dc2

Xapaxrep
JIBWKCHUS U
B3aUMOJCHCTB
W YaCTHI]
BEIIECTBA.
Monenn
CTpOCHUSA
rasos,
JKUIKOCTEN U
TBEPIBIX TENI

Macca
MOJICKYJI.
KonuuecTBo
BCIIIECTBA.
ITocTostHHAs
ABorajipo

TennoBoe
paBHOBECHE.
Temneparypa
ueé
W3MEpPEHHUE.
[IIxana
TEMIIEpATyp
Lenbcus

NneanbHbli
ra3s 8 MKT.
OcHOBHOE

ypaBHEHHUE
MKT

bu6mmoreka [IOK
https://m.edsoo.ru/
ffOc4fde




AOcoiroTHas
TemIeparypa
Kak Mepa
cpenHeu
KUHETUYECKOMN
SHEPruu
JIBYDKCHMUS
MOJIEKYIIL.
YpaBHeHne
Menngeneena-
Knaneiipona

bu6mmoreka [JOK
https://m.edsoo.ru/
ffOc511e

3akoH
JlanbToHA.
I'a3oBEIC
3aKOHBI

JlaGopatopHas
pabota
«HccnenoBanu
€ 3aBHCHMOCTHU
MEXTY
napameTpamu
COCTOSIHUSI
pa3pexKEHHOTO
ra3ay

N3ompoueccsl
B HUJI€aJTbHOM
rase u ux
rpaduyeckoe
NPECTaBICHU
e

bu6mmoreka [JOK
https://m.edsoo.ru/
ff0c570e

Bnaytpennss
SHEPrus
TEPMOJIMHAMU
YeCKOH
CHCTEMBI U
CIIOCOOEI €€
M3MEHCHUS.
KonuuectBo
TEIIOTHI 1

bu6mmoreka [JOK
https://m.edsoo.ru/
f0c5952




pabora.
BuyTpenHss
DHEPrus
OTHOATOMHOT'O
MJ1€aJIbHOTO
rasza

Bunrnl
Teronepeaay
"

bu6mmnoreka [IOK
https://m.edsoo.ru/
ff0c5¢36

VY neapHas
TEIIOEMKOCTh
BCILIECTBA.
KonuuectBo
TEIUIOTHI PU
Teronepeaay
e.
AnunabaTHbIN
MpoI1iecc

bu6mmoreka [JOK
https://m.edsoo.ru/
ff0c5c36

IlepBblii 3aKOH
TEPMOJIMHAMHU
KM U €0

IIPUMEHEHUE K
u3orpoleccam

bu6mmoreka [JOK
https://m.edsoo.ru/
ff0cSefc

HeoOpaTtumoc
Th IIPOLIECCOB
B IIPUPOJIE.
Bropoiu 3akoH
TEPMOJIMHAMU
KU

bu6mmoreka [JOK
https://m.edsoo.ru/
ff0c6230

[TpuHumn
JNICUCTBUS U
KIIJI
TEIJIOBOH
MaIIuHbI

bu6mmoreka [JOK
https://m.edsoo.ru/
ff0c600a

[ukn Kapuo u
ero KII/I

~N W N W

DKOJIOTUYECKU
€ IpoOIeMBI




TCIIIOOHEPICT
HKH

O0o0maronm
YPOK
«MonexkyisipH
ast pusMKa.
OcCHOBBI
TEPMOJANHAMU
K1

bu6mmoreka [JOK
https://m.edsoo.ru/
ff0c6938

KontponpHas
pabora 1o
TEMeE
«MonexkyisipH
as pusmka.
OcHOBBI
TEPMOJIMHAMU
KU

bu6mmoreka [JOK
https://m.edsoo.ru/
ff0c6a50

[TapooOpa3zoBa
HUE U
KOHJICHCAIIUA.
Ucnapenue n
KUTICHUE

bu6mmoreka [JOK
https://m.edsoo.ru/
ff0c63b6

AOcoiroTHas
u
OTHOCHUTEJIbHA
s BIaXKHOCTD
BO3/yXa.
Hacpbrmennsin
nap

bu6amoreka [JOK
https://m.edsoo.ru/
ff0c64d8

TBEpnoe Temno.
Kpucrammuec
KHE U
amop(HbIe
Tena.
AHU30TpONUS
CBOWCTB
KPHUCTAJLJIOB.
Kunxue
KpUCTAJUIbI.

bu6mmoreka [JOK
https://m.edsoo.ru/
ff0c6510




CoBpeMeHHbIE

MaTtepuaibl

[InaBnenue u bu6mmoreka [JOK
KPHUCTAILIIN3AI] https://m.edsoo.ru/
us. Y aenpHas ff0c6708

TEIIoTa

TJIaBJICHUS.

CyOnumanus

YpaBHeHue bubmorexa [JOK
TETIJIOBOTO https://m.edsoo.ru/
Oayanca ff0c6820
DneKkTpu3aius bubmuorexa [JOK
Tel. https://m.edsoo.ru/
DIEeKTPUYECKU ff0c6bbce

u 3apsn. sa
BHJIA
BJIEKTPUUYECKU
X 3aps0B

[IpoBonHUKH,
JTUAJIEKTPUKHU
u
MTOJTYTIPOBOTH
UKHU. 3aKOH
COXpaHEHUS
ANEKTPUUYECKO
ro 3apsaa

bu6mmoreka [JOK
https://m.edsoo.ru/
ffOc6bcce

B3aumoneiicts
1€ 3aps/10B.
3aKkoH
Kymona.
Toueynslit
BJIEKTPUUYECKU
1 3apsa

bu6mmoreka [IOK
https://m.edsoo.ru/
ff0c6ced

Harmpsixénnoc
Th
ANEKTPUYECKO
ro HoJIsl.
[TpuHumn
CyHEepIO3ULIHU

bu6mmoreka [IOK
https://m.edsoo.ru/
ff0c6df2




BJICKTPUYECKU
X TOJICH.
JIunun
HaNpPsHKEHHOCT
u

Pabota cun
3JIEKTPOCTaTH
YEeCKOTo IOJIS.
IloTenmnmann.
Pa3nocts
MMOTEHIIMAIOB

bu6mmoreka [JOK
https://m.edsoo.ru/
ff0c6100

[IpoBonHMKM

u
TUDIEKTPUKU

B
ANEKTPOCTATH
YECKOM MOJIE.
JuanexTpuyec
Kas
MIPOHULIAEMOCT
b

bu6mmoreka [JOK
https://m.edsoo.ru/
ff0c7018

DIIEKTPOEMKOC
Tb.
Konpgencarop

bu6mmoreka [IOK
https://m.edsoo.ru/
ff0c7126

DIEKTPOEMKOC
Th TIJIOCKOTO
KOHJIEHCATOpA.
DHeprus
3apSYKEHHOTO
KOHJIEHCATOpa

bu6mmoreka [JOK
https://m.edsoo.ru/
ff0c72c0

JlabopaTopHas
pabota
"U3mepenue
BIIEKTPOEMKOC
TH
KOHJIEHCATOpa

"

[TpuHumn
JICHUCTBUSA U




NpUMEHEHUE
KOHJIEHCATOPO
B,
KOIUPOBAIBHO
ro arnrapara,
CTPYWHOTO
MIPUHTEPA.
DIIEKTPOCTATH
qyeckast
3alluTA.
3azemiieHUE
ANEKTPONPUOO
poB

DIEKTPUYECKU
1 TOK,
YCIIOBUS €T0
CYILIECTBOBAHU
s1.
[TocTosHHBIN
Tok. Cuna
TOKa.
Harmpsixenue.
ConpoTtusiieH
ue. 3akoH Oma
JUISl y4acTKa
Lenu

ITocnenoBaren
BHOE,
napajiesibHOE,
CMEIIaHHOE
COEIMHEHHE
MIPOBOJHUKOB.
JlabopaTopHas
pabora
«3yuyenne
CMEIIaHHOTO
COEIMHEHUS
PE3UCTOPOBY

bu6mmoreka [JOK
https://m.edsoo.ru/
ff0c7410




PaGora u

bu6mmoreka [JOK

MOIIIHOCTH https://m.edsoo.ru/
AIEKTPUUYECKO ff0c7838

ro ToKa. 3aKoH

JIxoymns-

Jlenna

3akoH OMa bu6mmnoreka [IOK

JUIS TIOJTHOM
(3aMKHYTOH)
ANEKTPUYECKO
1781(S1078
Kopotkoe
3aMbIKaHHE.
JlabopaTopHas
pabota
«3mepenne
/C
HUCTOYHUKA
TOKa U €ro
BHYTPEHHETO
CONPOTUBJICHU
S

https://m.edsoo.ru/
ff0c7ael

DJIEKTpOHHAs
IPOBOJAMMOCTh
TBEPIBIX
METAJLJIOB.
3aBUCUMOCTh
CONPOTHUBJIEHU
s METAJJIOB OT
TeMIepaTyphbl.
CBepxImpoBoJ
HUMOCTb

DIEeKTPUYECKU
U TOK B
BaKyyMe.
CBoiicTBa
AIEKTPOHHBIX
My4YKOB




[TonynpoBoH
UKH, UX
coOCTBEHHas U
MpuMecHast
MPOBOJAUMOCTD
. CBoiictBa
p—n-
nepexo/a.
[TonynpoBoH
UKOBBIE
IpUOOpPHI

bu6mmoreka [JOK
https://m.edsoo.ru/
ff0c84ae

DIEeKTPUYECKU
U TOK B
pacTBopax u
pacruiaBax
AJIEKTPOIUTOB.
DJIEKTPOJIUTUY
eckas
JUCCOLMALIMS.
DnekTposn3

bu6mmoreka [JOK
https://m.edsoo.ru/
ff0c82ba

DIIEKTPUYECKH
1 TOK B ra3ax.
CaMocTosTenb
HBIA U
HECaMOCTOSITE
JIBHBIN pa3ps.
MouHus.
IIma3ma

bu6mmoreka [JOK
https://m.edsoo.ru/
ff0c84ae

DIIEKTPUYECKH
€ IpuoOpHI U
YCTPOMCTBA U
170'¢
MPAKTUYECKOe
MIpUMEHEHNE.
[IpaBuna
TEXHUKU
0e301acHOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/
ff0c861c




6 | O6o01marommii | 1 bu6mmoreka [JOK
5 | ypok https://m.edsoo.ru/
«INEKTpOUHA ff0c88be
MUK
6 | Konrponsnas |1 1 bubmuorexa [JOK
6 | pabora mo https://m.edsoo.ru/
TeMe ff0c8a8a
«DneKkTpocTar
uKa.
[TocTosHHBIN
AIEKTPUIECKHU
1 TOK. Toku B
Pa3ITUYHBIX
cpemax»
6 | PezepBHbIi 1 bubmorexa [JOK
7 | YpOK. https://m.edsoo.ru/
KontpomnpHas ff0c8c56
pabora 1o
TeMe
"OnexTpoauHa
Muka"
6 | PezepBHbIi 1 bubmorexa [JOK
8 | ypok. https://m.edsoo.ru/
Oo6006maromui ff0c8f6¢
YPOK 110
temam 10
KJjlacca
OBIIEE 68 |3 3
KOJIMYECTBO
YACOB I1O
[TPOI'PAMME
11 KJIACC
Ne | Tema ypoka KosuuyecTBO 4acoB Hara JJIeKTPOHHbIE
n/ Bce | Koutpoa | IlpakTtuu | H3yde nupposbIe
n ro bHbIE ecKHe HHUS | oOpa3oBaTebHbI
padoThI padoThI e pecypchl




ITocTosiHHBIE
MarHuThl U UX
B3aNMO/ICHICTB
ue.
MarxauTtHoe
nojie. Bekrop
MarHuTHOM
WHTYKIMH.
JInnun
MarHuTHOM
WHIYKIUU

bu6mmoreka [JOK
https://m.edsoo.ru/
ff0c9778

MarsauTtHoe
oJje
MIPOBOJHUKA C
TOKOM. OTIBIT
Opcrena.
B3aumoneiict
ne
MIPOBOJHUKOB
C TOKOM

bu6moreka [JOK
https://m.edsoo.ru/
ff0c98fe

JlaGopatopHas
pabota
«3yueHue
MarHUTHOTO
TIOJTSI KATYIIKH

bu6mmoreka [JOK
https://m.edsoo.ru/
ff0c98fe

C TOKOM)

JeiicTBue bu6moreka [JOK
MarHuTHOTO https://m.edsoo.ru/
I0JIs Ha ff0c9ac0

MIPOBOJIHUK C
TokoMm. Cmia
Awmrepa.
JlabopaTopHas
pabota
«HccnenoBanu
€ IEUCTBUA
ITIOCTOSIHHOTO
Mar"Hura Ha




paMKy ¢
TOKOM

JlelicTBue
MarHuTHOTO
OJIA Ha
JBIKYITYOCS
3apsSKEHHYIO
yactuily. Cuna
Jlopenua.
Pabora cunbl
Jlopenua

bu6mmoreka [JOK
https://m.edsoo.ru/
ff0c9df4

DneKkTpomar
ATHas
WHYKIHS.
IToTok
BEKTOpa
MarHUTHOM
WHJTYKIIUH.
DJIC
WHJTYKIIUY.
3akoH
3JIEKTPOMAarHu
THOM
WHIYKIUU
Qdapajnes

JlaGoparopHas
pabora
«HccnenoBanu
¢ SIBJICHUS
3JIEKTPOMAarHu
THOH
WHTYKII N

bu6mmoreka [JOK
https://m.edsoo.ru/
ffOcal50

NupykTuBHOC
Tb. SIBJICHUE
CaMOMHAYKIIH
u. OJ1C
CaMOMHAYKIIH
u. DHeprus
MarHUTHOTO

bu6mmoreka [JOK
https://m.edsoo.ru/
ff0ca600




MO0JIS KaTYIIKH
C TOKOM.
DJIEKTpOMard
UTHOE MO0JIe

Texanyeckue
YCTPOWCTBA U
1704
MPUMEHECHHUE:
ITIOCTOSTHHBIC
MarHuThbI,
3JIEKTPOMArHu
ThI,
3JIEKTPOIBUTA
TEJb,
YCKOPUTEIHU
3JIEMEHTAPHbI
X YaCTHII,
WHIYKIAOHHA
s TICYb

OO6oOmaronui
YPOK
«MarHuTtHoe
ToJIe.
DJIEKTpOMard
ATHas

VHIYKLS

bu6mmoreka [JOK
https://m.edsoo.ru/
ffOcab82

KontponpHas
paboTa 1o
TEME
«MaruutHoe
IoJIe.
DneKkTpomMars
WUTHAas

VHIYKLS

bu6moreka [JOK
https://m.edsoo.ru/
ffOcad58

CBo0OoHBIE
MEXaHUYECKHUE
KoecOaHusl.
I"'apmonunueck
He KoJieOaHusl.

bu6mmoreka [JOK
https://m.edsoo.ru/
ffOcaf06




YpaBHeHne
rapMOHUYECKH
X KOJIeOaHUH.
IIpeBpawmenue
SHEPrun

JlabopaTopHas
pabota
«HccnenoBanu
€ 3aBHCHMOCTH
nepuoja
MaJIbIX
KOJIeOaHuH
rpy3a Ha HUTU
OT JIJINHBI
HHUTH Y MacChl
rpy3a»

Komnebarennu
BIN KOHTYD.
CBoOoHBIE
AIEKTPOMAarHu
THBIE
KoJeOaHus B
H1CaIbHOM
KoJie0aTeILHO
M KOHTYpE.
AmBanorus
MEXTY
MEXaHUYECKHU
MH U
AJIEKTPOMAarHu
THBIMH
KOJICOaHUSIMHA

bu6mmoreka [JOK
https://m.edsoo.ru/
ff0cb820

dopmyna
TomcoHa.
3akoH
COXpaHEHHUS
SHEPruu B
HacaIbHOM

bu6moreka [JOK
https://m.edsoo.ru/
ffOcb9c4




KOJ1€0aTEIBLHO
M KOHTYypE

[Ipencraienu
€eo
3aTyXaoIIHNX
KOJeOaHUAX.
Brinyx 1eHHBI
e
MEXaHUYeCKHE
KoJieOaHMs.
Pe3onanc.
BrinyxaeHHbI
e
AIEKTPOMAarHu
THBIE
KoJeOaHus

bu6mmoreka [JOK
https://m.edsoo.ru/
ff0cbb86

[TepemeHHbIM
TOK.
Cunycounnaib
HBIN
MIEPEMEHHBIN
TOK.
MomHoCTh
MIEPEMEHHOTO
TOKA.
AMIUTATYAHOE
u
JNEUCTBYIOIIIEE
3HAYEHUE
CUJIbI TOKA U
HaIpsKEHUs

bu6mmoreka [JOK
https://m.edsoo.ru/
ff0cbd34

Tpanchopmar
op.
IIponsBoacTso
, lepeiava u
noTpeodyieHue
AIEKTPUUECKO
W DHEpPrun




YCTponcTBO U
MPAKTUYECKOE
MIPUMEHECHUE
BJIEKTPUUYECKO
I'0 3BOHKA,
reHeparopa
MIEPEMEHHOTO
TOKa, JUHUN
3JIEKTponepe
ay

bu6mmoreka [JOK
https://m.edsoo.ru/
ff0cc324

DKOIOTHYECKHU
€ PUCKU TIpH
MIPOU3BOJICTBE
AIEKTPOIHEPT
nu. Kynsrypa
HCIIOJIb30BaHU
o
AIEKTPOIHEPT
HU B
IMOBCEIHEBHOM
JKA3HU

MexaHnnyecku
€ BOJIHBI,
yCIIOBUS
pacnpocTpaHe
Hus. [lepuog.
CkopocTb
pacrpocTpaHe
HUS U IJIMHA
BOJIHBI.
[Tonnepeunsie
Y NPOJOJIbHBIE

bu6mmoreka [JOK
https://m.edsoo.ru/
ffOccas54

BOJTHBI
3ByK. bubmotexa [JOK
CkopocTh https://m.edsoo.ru/
3BYKa. ffOccclc
I'poMkocTh

3ByKa. Beicora




ToHa. TeMOp
3ByKa

DJIEKTpOMard
WTHBIE BOJIHEI,
WX CBOMCTBA U
CKOPOCTb.
[Mxana
3JIEKTPOMAarHu
THBIX BOJIH

bu6mmoreka [JOK
https://m.edsoo.ru/
ffOccteO

[TpuHUATIBI
PaHOCBA3U U
TEJICBUACHMUS.
Pa3Butue
CpEJICTB CBSI3H.
Panuomoxanusa

KonTposbHas
pabota
«Konebanus n
BOJTHBDY

bu6mmoreka [JOK
https://m.edsoo.ru/
ff0cc618

[IpssmonHeH
oe
pacrpocTpaHe
HUE CBETA B
OJHOPOJTHOU
cpene.
Toueunbii
HUCTOYHUK
ceera. Jlyu
CBETa

bu6mmoreka [JOK
https://m.edsoo.ru/
ff0cd350

OTtpaxxenue
CBETa. 3aKOHBI
OTPAKECHUS
CBETa.
[TocTpoenue
HM300paKeHUM
B IJIOCKOM
3epKajie

bu6mmoreka [JOK
https://m.edsoo.ru/
ff0cd4e0




[Ipenomiienune
ceeta. [lonnoe
BHYTPEHHEE
OTpaXCHHUE.
[IpenenbHbIA
YI0JI MOJIHOTO
BHYTPEHHETO
OTpaXE€HUS

bu6mmoreka [JOK
https://m.edsoo.ru/
ff0cd716

JlaGopatopHas
pabota
«3mepenne
MOKa3aTes
MIPETOMIICHUS
CTEKJIa»

bu6mmoreka [JOK
https://m.edsoo.ru/
ff0cd67a

JInH3bI.
[TocTpoenue
M300paKeHUM
B JINH3E.
dopmyna
TOHKOU
JIVH3BI.
YBenuuyeHue
JIVH3BI

bu6mmoreka [JOK
https://m.edsoo.ru/
ff0cddle

JIaGopatopHas
pabota
«HccnenoBanu
€ CBOMCTB
Hn300paKeHUM
B JIMH32X»

Jucniepcus
CBeTA.
Cno>XHBIH
cocTaB 0eI0ro
cBeTa. LBer.
JlaGopatopHas
pabota
«Habmroneuue
TUCTIEPCHH
CBETa»




Nurepdepeniy bubmoreka [JOK
U CBETa. https://m.edsoo.ru/
Hudpakius ff0ced22

CBeTa.

JudpakironH

as pelIeTKa

[TonnepeyHoCTh bubmoreka [JOK
CBETOBBIX https://m.edsoo.ru/
BOJIH. ff0cf02e
[Monspuzanus

CBeTa

Onruueckue

npuOOpHI U

YCTPOWCTBA U
YCIIOBHS UX
0€30I1acHOr0
MIPUMEHEHUS

I'panunb
MPUMEHUMOCT
u
KJIACCUYECKOM
MEXaHHUKH.
[TocTynatsl
crnenuaabHOU
TEOpUH
OTHOCHUTEJIBHO
CTHU

bu6mmoreka [JOK
https://m.edsoo.ru/
ff0ct862

OTHOCHTENHLHO
CTh
OJIHOBPEMEHH
OCTH.
3amemieHue
BPEMEHU U
COKpalleHne
JUTAHBI

bu6mmoreka [JOK
https://m.edsoo.ru/
ffOcfa42

DHeprus u
UMITYJIbC
PENSATUBUCTCK
O YaCTHIIBI.

bu6mmoreka [JOK
https://m.edsoo.ru/
ffOcfc68




CBs3b Macchl C
SHEPTUEH U
UMITYJIbCOM.
DOHeprus
ITOKOS

KontponpHas
pabota
«OrnTuKa.
OCHOBBI
CIIeIMaJILHOMN
TEOpUU
OTHOCHUTEJILHO
CTH»

bu6mmoreka [JOK
https://m.edsoo.ru/
ffOcf610

DOTOHBI.
dopmyia
Inanka.
DHeprus u
UMITYJIbC
dboToHa

bu6mmoreka [JOK
https://m.edsoo.ru/
ff0cfel6

OTtkpeITHE U
UCCJIeIOBaHUE
dbororddekra.
Onbiter A. T

CroneroBa

bu6mmoreka [JOK
https://m.edsoo.ru/
ffOcftc4

3aKOHBI
dboTtordexra.
YpaBHeHne
OWHIITENHA
LTSI
dbororddexra.
«KpacHas
TPaHUIIA»

dboTtoapdekra

bu6mmoreka [JOK
https://m.edsoo.ru/
ff0d015e

JlaBienue
cBeTa. ONbITHI
IT. H.
JleGenena.
XHUMHUYECKOE

bu6mmoreka [JOK
https://m.edsoo.ru/
ff0d04a6




JeHCTBUE
CBETa

TexHnueckue
YCTPOMCTBA U
MPaKTUYECKOe
MIPUMEHEHUE:
(hOTORIIEMEHT,
dhoTogaTUMK,
COJTHEYHAs
Oatapes,
CBETOJIMO]]

Pemnienne
3aJa4 o TeMe
«JIeMEHTHI
KBaHTOBOM
OINTHUKH)

bu6mmoreka [JOK
https://m.edsoo.ru/
ff0d0302

Mopenb aToma
ToMmcona.
OnbITHI
Pezepdopna
10 PACCESHUIO
0-4aCTHL.
[Lmanerapnas
MOJIEb aToMa

bu6mmoreka [JOK
https://m.edsoo.ru/
ff0d091a

[Toctynatsl
bopa

bu6mmoreka [JOK
https://m.edsoo.ru/
ff0dOafa

N3znyuenue u
IIOTJIOIICHHE
¢$boTOHOB MpHU
repexone
aToma ¢
OJIHOTO
YPOBHS
DHEPIUU Ha
apyrou. Bunsl
CIIEKTPOB

bu6mmoreka [JOK
https://m.edsoo.ru/
ff0dOafa




BonHoBsIe
CBOMCTBA
YaCTHII.
Bonnsl ne
bponns.
Kopnyckymsip
HO-BOJIHOBOM
Jyaau3M.
CroHTaHHOE U
BBIHYKJICHHOE
U3JIy4YCHUE

bu6mmoreka [JOK
https://m.edsoo.ru/
ff0dOca8

OTtkpeITHE
PaaOaKTUBHO
cTu. OnbITHI
Pesepdopna
o
OINpeeICHUIO
cocTaBa
PaaOaKTUBHO
T'0 U3JIYYCHUS

bu6moreka [JOK
https://m.edsoo.ru/
f0d0fd2

CBoiicTBa
anb(a-, 6eta-,
ramma-
U3ITyYCHUS.
Bnusaue
PaaIMOaKTUBHO
CTH Ha KHBBIE
OpraHu3Mbl

OTkphITHE
IPOTOHA U
HEUTPOHA.
N3oTomel.
Anbda-
pacnan.
DJIEKTPOHHBIN
U
MTO3UTPOHHBIN
OeTa-pacna.

bu6mmoreka [JOK
https://m.edsoo.ru/
ff0d1162




['amma-
W3JIy4YEeHUE

DHeprus
CBSI3U
HYKJIOHOB B
saape.
SnepHbie
peaKuum.
SnepHbin
peaxkTop.
[IpoGnemsl,
MEePCIEKTUBBI,
AKOJIOTUYESCKHU
€ aCIEeKThI
SIAEPHOU
SHEPreTUKU

bu6mmoreka [JOK
https://m.edsoo.ru/
ff0d1356

DJIeMEHTapHbI
€ YaCTHIIEI.
OTtkpsITHE
MO3UTPOHA.
MeTtoabl
HaOIIOIEHUS U
perucTpaiuu
3JIEMEHTaPHbI
X YaCTHII.
Kpyrnsiii cron
«DyHnamenTa
JIbHBIC
B3aNMO/ICHICTB
us. EquacTBo
(dbuznyeckou
KapTUHBI
MHUpa»

bu6mmoreka [JOK
https://m.edsoo.ru/
ff0d0e38

Bun
3BE3THOTO
HeOa.
Co3sBesaus,
SIPKUE 3BE3/IbI,
IUTAHETHI, NX




BUJIIMOE
JIBIDKCHHE.
Comnnaeunas
cucTeMa

Comnnre.
Conneunas
AKTUBHOCTD.
HcTounuk
SHEPruu
ConHua u
3BE3 ]

3BE3ABI, UX
OCHOBHBIC
XapaKTEPUCTH
KA. 3BE3IIEI
rJIaBHOM
IOCJIeJOBaTE
BHOCTH.
Bnytpennee
CTpPOCHUE
3BE3I.
CoBpeMeHHbIE
MPECTABICHU
S0
MIPOUCXOK/ICH
1507871
SBOJIIOLINU
ConHua u
3BE3 ]

Mieunbliit
Ilyre — nHama
I'anakTtuka.
[Tonoxenue u
JIIBHOKCHUEC
ComnHua B
I'anakTuke.
I'anakTuku.
YépHbie AbIPHI




B sJIpax
raJJaKTHUK

Bcenennas.
Paz0eranne
rajgakTHK.
Teopus
bonsmoro
B3pBIBA.
PenukToBoe
W3JTy4YCHHUE.
MerTarainakTuk
a

Hepemennsie
po0JIeMbl
aCTPOHOMUU

KonTposbHas
pabota
«DIIeMEeHThI
aCTPOHOMUU U
acTpohU3uKm»

O0o0maronm
ypoK. PoJib
bu3uKu u
aCTPOHOMHHU B
AKOHOMHUYECKO
i,
TEXHOJIOTHYEC
KOM,
COITMAJILHOM U
ATUYECKOM
chepax
JIeATEILHOCTH
YyeJI0BeKa

O0o0maronm
ypok. Poib u
MecTo (pu3uKu
1 aCTPOHOMUU
B
COBPEMEHHOU




HAy4YHOH
KapTHUHE MUpa

O0o0maronm
ypok. Ponb
buznueckoit
TEOpUU B
dhopmupoBaHu
u
MPEACTABICHU
1o
buznueckoit
KapTHHE MUpa

Oo6006maromui
ypok. MecTto
(dbuznyeckou
KapTHUHBI MUpa
B 00IIIEM Py
COBPEMEHHBIX
€CTECTBEHHO-
HAy4HBIX
MIPEICTABICHU
W O mpupome

PesepBHbIit
YPOK.
MaruautHoe
ToJIe.
DneKkTpomMara
WUTHAs
WHIYKLUS

PesepBHbIit
ypok. Onruka.
OcHOBBI
CIIeIUAJIbHOU
TEOpUHU
OTHOCHUTEBHO
CTH

Pezepublii

YPOK.
KBanTOBas

bu6mmoreka [JOK
https://m.edsoo.ru/
ff0d1784




(dbusuka.
DIEeMEHTBI
aCTPOHOMHH U

acTpoU3UKH

OBILEE
KOJIMYECTBO
YACOB IO
[IPOTPAMME
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