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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1o ¢usuke 0a30BOrO YpOBHSI Ha YPOBHE CPEAHEr0 OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJIOKEHUH M TpeOOBaHUW K pe3yJibTaTaM
OCBOCHHMSI OCHOBHOU 00pa3oBaTeNbHOW Mporpammbl, mpeactaBieHHbix B OI'OC
COO, a Takxke ¢ yudéroM (enepaibHOM pabdodeil MmporpaMMbl BOCIHUTAHUS U
KOHIIETIIIMK TpernojaBanus ydeOHoro mpeamera «Dusnka» B 00pa30BaTebHBIX
OopraHu3anusax Poccuiickon Oenepanuny, peaTU3yIOLINX OCHOBHBIE
oOpa3oBaTebHbIE TPOrPAMMBI.

CopnepxaHue mnporpaMMmbl 1O (U3MKe HampaBieHO Ha (OPMHUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOydaromuxcs 10—11 kinaccoB mpu oOydueHnu
ux ¢usrke Ha 0a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-JEATEILHOCTHOIO MOIX0/a.
[Tporpamma no ¢usuke coorBeTcTBYET TpedoBanusIM OI'OC COO K miiaHupyeMbIM
JUYHOCTHBIM, MPEAMETHBIM U METANPEAMETHBIM PE3yJIbTaTaM OO0yUYEHUs, a TaKXKe
YUUTHIBAET HEOOXOAMMOCTh pEATU3aAlMA MEXKIPEIMETHBIX CBsI3ed (PU3UKH C
€CTECTBEHHO-HAYUYHbIMU yUeOHBIMU IIpeIMeTaMu. B Hell onpenensorcs OCHOBHbIE
LEIU U3y4eHUs! (PU3UKHU Ha YPOBHE CPEIHEr0 OOLIEro 00pa3oBaHus, IIIaHUPYEMBIE
pe3ynbTaThl  OCBOGHHSA Kypca (H3UKW: JHYHOCTHBIE, MeETampeIMETHbIC,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma no pu3uke BKIIOYAET:

e IUIAHUPYEMBIE PE3yJIbTaThl OCBOCHMS Kypca (pr3uku Ha 0a30BOM ypOBHE, B

TOM YHCJIE TIPEIMETHBIE PE3yJIbTATHI 110 TOJIaM 00YUCHUS;

e cojepkaHue yueOHOTO mpenMera «Pu3nKay 1Mo rojgaM oOy4eHHs.

du3rka Kak Hayka O HauOoJjiee OOIIMX 3aKOHAX NPHUPOAbI, BBICTyHas B
KauecTBe y4eOHOIo ImpeiIMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIN BKIIaJl B CUCTEMY
3HaHUi 00 okpyxkaromeMm mupe. [lIkonbHbIA Kype PU3MKH — CUCTEMOOOPA3YIOMIHIA
JUISI €CTECTBEHHO-HAYYHbBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (DU3UUECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIIECCOB W SBICHUM, M3ydyaeMbIX XUMHUEH, OWOJIOTHEH,
dbu3udyeckord reorpadueidi M acTpoHoMueW. lcmonp3oBaHME W aKTUBHOE
npuMeHeHne  (GU3NYECKUMX 3HAHUW  OmpeneNseT Xapakrep W pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJIOTUN B Cpepe IHEPTETUKH, TPAHCIIOPTA, OCBOCHHS KOCMOCA,
MOJIyYeHHUs] HOBBIX MATEPHAJIOB C 33JaHHBIMU CBOMCTBaMHU W Apyrux. Mzydenue
(bU3UKM BHOCUT OCHOBHOM BKJIaJl B (JOPMUPOBAHUE €CTECTBEHHO-HAYYHOU KaPTUHBI
mupa oOydarommxcs, B (OPMHUPOBAHUE YMEHUW NPUMEHSTh HAYYHBI METO.
MO3HAHUS TP BHITIOJTHEHUN UMU YUEOHBIX UCCIIEIOBAHU.

B ocHOBY Kypca ¢u3uku 111 ypOBHS cpeaHero o01mero 00pa3oBaHus OJIOKEH
pAI uaeh, KOTOPbIE MOKHO PaCCMaTPUBATh KaK MIPUHIUIIBI €r0 MOCTPOCHUSI.

Hoes yenocmnocmu. B COOTBETCTBUM C HEHl KypcC SBISIETCS JIOTHYECKHU
3aBEpUIEHHBIM, OH COACPIKHUT MaTepuai U3 BCEX pa3fesioB (PU3UKU, BKIIOYAECT KaK
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOMN (HU3HKN.
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Hoesn eenepanuzayuu. B COOTBETCTBUM C HEW Marepual Kypca (QHU3UKU
o0beIMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymum B Kypce sBisercs
(opMupoBaHuE NPEICTABICHUNA O CTPYKTYPHBIX YPOBHSIX MaTEpUH, BELIECTBE U
noJe.

Hoesn eymanumapuzayuu. EE peanmzamus mpearnojaraeT HCIONIb30BaHHUE
TYMaHUTapHOTO TOTEHIMaNa (U3NYECKON HAyKH, OCMBICICHHE CBSI3U Pa3BUTHS
¢u3nKH ¢ pa3BUTHEM OOIIECTBA, a TAK)KE C MUPOBO33PEHUECKUMHU, HDABCTBEHHBIMU
Y 3KOJIOTUYECKUMHU MPOOIEMaAMHU.

Hoes npuxnaomnoii nanpaenennocmu. Kypc pusuku npenmnonaraet 3HaKOMCTBO
C MIUPOKUM KPYrOM TEXHUYECKUX M TEXHOJIOTMUECKHX MPHUIIOKEHUN HM3y4eHHBIX
TEOPUH U 3aKOHOB.

Hoes oxonocuzayuu peanusyercs TMOCPEICTBOM BBEIEHHUS DSJIEMEHTOB
COJIEp)KaHUs, TMOCBSMIEHHBIX JKOJOTHYECKUM Mpo0iieMaM COBPEMEHHOCTH,
KOTOpBIC CBSI3aHBI C Pa3BUTHEM TEXHHKH W TEXHOJOTHH, a Takke O0OCYXKICHUS
po6JieM palMOHAIBHOTO MPUPOAOIIOIB30BAHUS U IKOJIOTUYECKON O€30MacHOCTH.

CrepxHEBBIMHU 3JIEMEHTaMH Kypca (DU3MKHM Ha ypOBHE CpPETHEro OOLIEero
oOpa3oBaHmsl SBIAIOTCS (hu3mueckue Teopur ((HopMHUpOBAHHE TMPEACTABICHUA O
CTPYKTYpE MOCTPOEHUS (PU3NUECKON TEOPUH, POIU (PYHIAMEHTAIbHBIX 3aKOHOB U
MIPUHIIUIIOB B COBPEMEHHBIX MPECTABICHUAX O IPUPOJIE, TPAHHUIIAX TPUMEHUMOCTH
TEOPUH, JIJIsl OMUCAHMSI €CTECTBEHHO-HAYUHBIX SBIICHUH U MPOIIECCOB).

CucTeMHO-eSITEeNIbHOCTHBIN MOAX0A B Kypce (DM3MKH peanu3yercs Mpexkie
BCEro 3a CY€T OpraHu3aldu SKCIEPUMEHTAJIbHOW NEATEIbHOCTH O0ydaroluXcsl.
Jls1st 6a30BOr0O YpOBHS Kypca (PU3UKH — 3TO UCTIOIB30BAHUE CUCTEMBI (DPOHTATBHBIX
KPaTKOBPEMEHHBIX KCTICPUMEHTOB U JIA0OpaTOPHBIX paboT, KOTOPBIC B IIPOTpaMMe
no ¢usznke OObEAMHEHBI B OOLIMI CIUCOK YUYEHHYECKUX MPAKTHUECKUX paboT.
Boigenenne B yKka3aHHOM IepedHE JIaOOpaTOpPHBIX pabOT, MPOBOAMMBIX IS
KOHTPOJIS Y OLIEHKH, OCYIIECTBIISIETCSI YYaCTHUKaMH 00pa30BaTEIBHOTO TpoIiecca
UCXOJIl U3 OCOOEHHOCTEW IMJIAHUPOBAHMS M OCHAIlleHUsS KabuHeTta ¢Quiuku. Ilpu
3TOM OO0EcreunuBaeTcsl OBJaJCHUE OOYYaIOIMMUCA YMEHUSIMH IPOBOIUTH
KOCBEHHbIE M3MEPEHUs, HCCIEOBAaHUS 3aBUCUMOCTEH (DU3MUECKUX BEIUYMUH U
MOCTAHOBKY OIBITOB IO IPOBEPKE MPEJI0KEHHBIX THIIOTES.

Bonbuioe BHUMaHuE yensieTCsl pEHICHNIO PACUETHRIX M KAY€CTBEHHBIX 3a]1ad.
[Tpu 3TOM Asst pacu€THBIX 3a7a4 MPUOPUTETOM SIBISIOTCS 33[]a4M C SIBHO 3a/1aHHOM
¢u3NYECKO MOMAENBIO, TO3BOJSIONIME TMPUMEHATh W3YyYCHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK W3 OJHOTO pasjena Kypca, TaKk M MHTETPUPYS 3HAHUS U3
Pa3HbBIX pa3ne’noB. /[ KauyeCTBEHHBIX 3a/1ad MIPUOPUTETOM SBIISIOTCS 3aJIlaHUS Ha
OOBSICHEHHE NPOTEKAaHUS (PU3NYECKUX SBICHUA M MPOLECCOB B OKpY)KArOIIEH
KHU3HU, TpeOyromue BbIOOpa (PU3MUECKOW MOJENU JUIsl CUTYyallud TPaKTUKO-
OpPUEHTHPOBAHHOTO XapaKTepa.
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B cootBerctBun ¢ TpedboBanusimu I'OC COO k MaTepuanbHO-TEXHUYECKOMY
oOecrniedyeHn0 y4eOHOro mporecca 0a30oBbIil ypoBeHb Kypca (U3UKH HAa YPOBHE
cpenHero oOmiero oOpa3oBaHUsA JOKEH H3Y4aThCs B YCJIOBHUSX MPEIMETHOTO
KaOuHeTa (PU3MKU WM B YCJIOBHSIX WHTETPUPOBAHHOTO KaOWHETa MpPEIMETOB
€CTECTBEHHO-HAYYHOTO 1HKiIa. B kabuHeTe Gu3MKU AOKHO OBITH HEOOXOIUMOE
nabopaTtopHoe OOOpYIOBaHHE [JIsl BBIOJHEHWS yKa3aHHBIX B MPOrpaMMe IO
(dU3MKe YUEHUYECKUX TPAKTUYECKUX pabOT U JEMOHCTPALIMOHHOE 000pyA0BaHHE.

JleMoHCTpalnoHHOe 00opynoBaHue (GOpMUPYETCS B  COOTBETCTBUH C
OPUHLMIIOM MHHMMAJbHOW JOCTaTOYHOCTH U OOECIEUYMBAET IOCTAaHOBKY
INEPEUYUCIEHHBIX B MporpamMme 1O (HU3MKE KIIOYEBBIX JEMOHCTpauuil is
WCCIICIOBAaHMSI  U3yYaeMbIX SBICHHH W  TPOILECCOB, OMIHUPUYECKUX H
(dyHIaMEHTATBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JlaGopaTtopHoe oOOpymOBaHWE [UIsI YYEHUYECKHX MPAKTHYECKUX padoT
dopMupyeTcss B BHIIE TEMaTHYECKHX KOMIUJICKTOB M OOECIEUMBAETCS B pacyére
OJTHOTO KOMIUIEKTa Ha JByX oOyuarommuxcs. Temarnyeckue KOMILIEKTHI
7a00paTOpHOTO O0OPYIOBAaHMUS JIOJDKHBI OBITH ITOCTPOCHBI Ha KOMILJIEKCHOM
UCTIOJIb30BaHUM aHAJIOTOBBIX W IHU(PPOBBIX MPUOOPOB, a TaKkKe KOMITBIOTEPHBIX
M3MEPUTENIbHBIX CUCTEM B BH/JIE ITU(PPOBBIX JTa00paTOPHUHi.

OCHOBHBIMU HENSIMU U3y4eHUs (PU3UKHU B 00I1IeM 00pa30BaHUH SBIISIOTCS:

e (opmupoBaHHE WHTEpeca M CTPEeMJICHHS OOYYaIOIIUXCS K HAyYHOMY
W3YYCHUIO TIPUPOJBI, PA3BUTHUE WX HMHTEIUICKTYATIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

e pa3BUTHUE MPEACTABICHUN O HAYYHOM METOJIE MO3HAHUS U (OPMUPOBAHUE
MCCIIEZIOBATEIILCKOTO OTHOIICHUS K OKPY KAFOIIUM SIBIICHUSIM;

e (hopMHpOBaHHE HAYYHOT'O MUPOBO33PEHUS KaK pPe3ysibTaTa U3y4eHHs] OCHOB
CTpOCHHSI MaTEpUH U (yHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

e (dopmupoBaHHE YMEHUW OOBICHATH SIBICHHUA C HCIOJIb30BAaHUEM
bu3nUeCKUX 3HAHWIA U HAYYHBIX JI0KA3aTEIbCTB;

e (opMupoBaHME MpPEACTaBICHUM O poyid (U3UKHU ISl Pa3BUTUS APYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTHII.

JlocTkeHne 3TUX 1eseld o0ecneunBaeTcs pellieHneM CIEIYIOIUX 3a7ad B

npolecce u3y4eHus Kypca GU3MKH Ha yPOBHE CPEAHETO 0011ero 00pa3oBaHUs:

e TPHOOpPETEHUE CUCTEMBI 3HAHUN 00 OOIIHNX (PU3NUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpHWAX, BKIIOYAs MEXaHWKY, MOJEKYIIPHYIO (U3HUKY,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (DU3HUKY U JIEMEHTHI acTPO(DU3HKY;

e (dopMmupoBaHME YMEHUH TNPUMEHATh TEOPETUUYECKHE 3HAHUSA IS
OOBsICHEHUsI (PU3MYECKUX SBICHUW B TMPUPOAE U M TNPUHATHUSL
NPAaKTUYECKUX PELICHUH B TOBCEIHEBHOM JKU3HH;
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e OCBOEHHE CMNOCOOOB peUIeHHs pa3IMYHBIX 33Jady C SBHO 3aJaHHOMN
¢busznyeckoil Monenblo, 3ajad, MNOJAPa3yMEBAIOIIUX CaMOCTOSTEIbHOE
co3fanue GuU3NUeCKord MOJCIH, aJIeKBATHON YCIIOBUAM 33a/1a4U;

e TMOHWMaHHWE (U3UYECKUX OCHOB W TPHHIIUIIOB JEHCTBUS TEXHHUYECKHUX
YCTPOMCTB M TEXHOJIOTMYECKUX MPOLIECCOB, UX BIMSHUS HA OKPYKAOIILYIO
cpeay;

e OBJIQJICHUE METOAAaMHU CAMOCTOSITEIBHOTO IJIAHUPOBAHUS U TMPOBEACHHUS
(GU3MYECKUX DKCIEPUMEHTOB, aHAIM3a M MHTEPIIpETallii UHPOPMAIINH,
OIPEJENIECHMS TOCTOBEPHOCTH IIOJIyYEHHOIO PE3YNIbTATa;

e CO3JIaHUE YCJIOBHMM ISl PA3BUTHS YMEHUU MPOEKTHO-UCCIIEI0BATENBCKOM,
TBOPYECKOU IEATEIBHOCTH.

Ha wusydenune ¢usuku (6a30BBI YPOBEHb) Ha YPOBHE CpPEIHEr0o OOIIEero
obpazoBanus oTBoAuTCs 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HEZIENIO), B
11 xnacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Ipennaraempiii B mporpamMmme 10 (u3uKe TMepedyeHb Ja0OpaTOPHBIX U
MPAKTUYECKUX padOT SBIAECTCS PEKOMEHJOBAaHHBIM, YYMTENb JeJiaeT BHIOOD
NpOBEICHUs JIA0OPATOPHBIX PAOOT W OMNBITOB C YYETOM HMHAMBUAYAIBHBIX
0COOEHHOCTEN 00yYaroIUXCsl.
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COILEPKXAHUE OBYYEHUASA
10 KVIACC

Paznen 1. ®usuka v MeTOIbI HAYYHOI'0 NMO3HAHMS

®usuka — Hayka O Inpupone. HaydHble METOIBI MO3HAHMS OKPYXKAOIIETO
mupa. PoJib 3kciepuMeHTa U TEOPHUH B ITPOLIECCE O3HAHUS IPUPObL. DKCIEPUMEHT
B (husmKe.

MopenvupoBanue (HU3MUYECKUX SIBJICHUN U mpoueccoB. HayuHble rUnmoTessl.
®uznyeckre 3aKOHbl U TeOopuH. ['paHUIIBI NPUMEHUMOCTH (PU3HYECKUX 3aKOHOB.
IIprHIMI COOTBETCTBHUS.

Ponp u Mecrto ¢usuku B (GOpMUPOBAHUU COBPEMEHHOM HAy4YHOH KapTHHbI
MHPA, B IPAKTUYECKON IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBple u I1HUQPPOBbIE H3MEPUTENIbHBIE NPUOOPHI, KOMIBIOTEPHBIE
JATYUKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe ABWxkeHHE. OTHOCUTEIBHOCTh MEXAHMUYECKOTO JIBHXKCHUSI.
Cucrema orcuéra. Tpaekropus.

[lepemenienune, CKOpoOCTh (CpedHsii CKOPOCTb, MTHOBEHHAsl CKOPOCTh) U
YCKOPEHUE MAaTEpUAIIbHOM TOUYKH, WX MPOCKIHWH HA OCHU CHUCTEMBI KOOpJHMHAT.
CrioxeHune nepeMeneHuil U CI0KEHUE CKOPOCTEM.

PaBHOMepHOE W paBHOYCKOpPEHHOE NpsSMOJMHEHHOE IBIKEeHHE. | 'paduku
3aBUCUMOCTH  KOOPAMHAT, CKOPOCTH, YCKOPEHHS, IYTH U MEePEMEIICHUS
MaTepUaIbHOW TOYKU OT BPEMEHHMU.

CBobOoiHOE TIazieHre. Y CKOpEHHE CBOOOIHOTO MaICHHUS.

KpuBonnneitHoe nerkeHue. [[BHykeHrEe MAaTEPUAIIBHON TOUKH 110 OKPYKHOCTH
C MOCTOSIHHOM MO MOJYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JTUHEWHAsA CKOPOCTh.
ITepuon u wactora obparmieHus. LleHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHUYeCKne YCTPOMCTBA M MPAKTUYECKOE NPUMEHECHUE: CIUIOMETP,
JBUKEHHUE CHAPSJIOB, LICMTHBIE U PEMEHHBIC MTEPEAAUH.

Jlemoncmpayuu

Mogenb cucTemMbl OTCUETA, WUIKOCTPALIMS KUHEMATUUYECKUX XapaKTEPUCTHUK
JIBUKCHUSI.

[IpeobpazoBaHue NBUKEHUN C UCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AyX€ U B pPa3peKEHHOM IPOCTPAHCTBE.

Habmronenne nBwKeHHs Teja, OPOIIEHHOTO TOJ YyIioM K TOPU3OHTY H
TOPU30HTAIBHO.
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N3mepenne yckopeHusi CBOOOIHOTO A ICHHS.

Hamnpagiienne ckopocty pu ABUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuyeHne HEpaBHOMEPHOTO ABHXKEHUS C LEJbIO OMPEACICHUS MTHOBEHHOM
CKOpPOCTH.

HccnenoBanne COOTHOILIEHUSI MEXAY IYTAMH, IPOWICHHBIMH TEJIOM 32
MOCTICIOBATEILHBIE PAaBHBIE MPOMEXYTKH BPEMEHM MPU PABHOYCKOPEHHOM
JBUKEHUH C HAYaJIbHOW CKOPOCTBHIO, PAaBHOW HYJIIO.

N3ydeHnne nBUKEHUS MIapUKa B BI3KOU KHIKOCTH.

N3yuenue nBuxeHuUs Tena, OpOIeHHOT0 TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuauun  otHocutenbHOCTM  ['ammies.  IlepBeii  3akoH  HeroToHa.
NuepumnanbHbie CUCTEMBI OTCUYETA.

Macca tena. Cuina. [puniun cynepno3unuu cui. Bropoii 3akoH Herotona st
MarepuaibHOU TOUKU. Tperuid 3akoH Hpr0TOHA /111 MaTeprUalIbHBIX TOUYEK.

3akoH BcemupHoro Ttsirorenus. Cuma Tskectd. IlepBas kocMuueckas
CKOpOCTb.

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

Tpenue. Buasl TpeHus (mokosi, CKoyibkeHus1, kaueHus). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokosi. KoagduuueHt tpenus.
Cuna conpoTUBIICHUS MPU IBUKECHUU TEJA B )KUAKOCTH WM Ta3e.

[TocTynarensHOE U BpalaTeIbHOE JBUKEHNE a0COIIOTHO TBEPAOTO TeNa.

MOMEHT cCuIIbl OTHOCUTENIBHO OcH BpauieHus. llnedo cunbl. YcinoBus
paBHOBECHS TBEPIOTO TEIA.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOEC NPUMEHEHHWE: MOIIIUITHUKH,
JBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne nHepIUN.

CpaBHeHHE MacC B3aMMO/ICHCTBYIOIINUX TEI.

Bropoii 3axkoH HerotoHna.

N3smepenue cuil.

CrnoxxeHue cui.

3aBUCHMOCTH CHJIBI YIIPYTOCTH OT JAe(hOPMAIIHH.

HesecomocTs. Bec tena npu yCKOpEHHOM NOABEME U TTaJCHUMU.

CpaBHeHUE CUIT TPEHUS TTIOKOSI, KAUEHUS U CKOJIbKEHUS.

VYcnoBust paBHOBeCHS TBEPAOro Tena. Buapl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3yuenue aBuxeHus: Opycka 1o HaKJIOHHOM TJIOCKOCTH.
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HccnenoBanre 3aBHCHMOCTH CHJI YIIPYTOCTH, BO3HHMKAIOIIUX B IPYKUHE U
PE3MHOBOM 00pa3sIie, OT ux AehopMaIium.

HccnenoBanne ycinoBHM paBHOBECHs TBEPAOrO Tejla, HUMEKOLIEr0 OCh

BpAILICHUS.

Tema 3. 3aKoHbl COXpaHeHUA 8 MEXAHUKE

NMnynbc MarepuaibHOM TOUKHM (Tena), CHUCTEMbl MaTEpHUANbHBIX TOYEK.
Nmnynbse cuiibl 1 M3MEHEHHWE HMIYJbCa Tella. 3aKOH COXPAHEHUS HMITYJIbCa.
PeakTuBHOE NBUXKEHUE.

PaboTa cuiibl. MOIITHOCTD CHUJTBI.

Kunernueckass »Heprusi MarepualibHOW TOYKU. Teopema 00 W3MEHEHHH
KUHETUYECKOUN YHEPTUHU.

[TorenuuanbHas DHEPTHUSL. [TorennumanbHas DHEPTUs YIPYyro
nehopMUpPOBaHHOM NMpYXUHBL. [loTeHIManbHas YHEprus Tena BOIU3U MOBEPXHOCTH
3emiu.

[loreHuuanbHple W HENOTCHIMAJIbHBIE  CHUJIBL CBs3p  paboThl
HEMOTEHIUAJIBHBIX CHJI C U©3MEHEHUEM MEXAHUYECKOM SHEPTUN CUCTEMBI TEJI. 3aKOH
COXpPaHEHUSI MEXaHUYECKOUN YHEPTUH.

Yrpyrue u Heynpyrue CTOIKHOBEHHS.

TexHu4yeckre yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHME: BOJOMET, KOIED,
NPY>KUHHBIN UCTOJIET, BUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS] UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

[lepexoa NOTEHIUATBEHOM SHEPTUN B KUHETUYECKYIO U 00paTHO.

Yuenuueckuu sxcnepumenm, nabopamopuvie pabomul

N3yuenne abCOMIOTHO HEYNPYroro yaapa C MOMOIIBI0 JBYX OIMHAKOBBIX
HUTSIHBIX MAsSTHUKOB.

UccnenoBanue cBsi3M pabOThl CUJIBI ¢ UBMEHEHWEM MEXaHUYECKOW IHEPTUH
TeJla Ha IPUMEPE PACTSIKEHUS PESUHOBOIO JKI'YyTa.

Paznen 3. MoJsiekyisipHas pusuka ¥ TEPpMOAMHAMMKA

Tema 1. Ocrosbt MONEKYIAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwxkeHue. Jduddysusa. Xapaktep ABUKEHUS WU
B3aUMOJICVCTBUSA YacTHI] BemecTBa. Moaenn CTpOEHUsI Ta30B, XKUIAKOCTEH H
TBEPJIBIX TS U 0OBSICHEHHNE CBOMCTB BEIIECTBA HA OCHOBE ITUX MOJeieii. Macca u
pa3Mepbl MoJiekyil. KonumdectBo BemiectBa. [ToctostHaass ABorajipo.

TennoBoe paBHOBecue. Temmeparypa u e€ m3mepenue. lllkana temneparyp
Llenbcus.
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Mopens  unpeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJIEKYJISIPHO-
KWHETUYECKOW TEOpUHM HeajJbHOro ra3a. AOCONIOTHas TeMIleparypa Kak Mepa
CpeHEW KWHETUYECKOW SHEPruM TEIUIOBOTO JABWKEHUsA dYactull rasza. l[llkana
temneparyp KensBuna. 1'azoBbie 3akoHbI. YpaBHeHue MeHneneeBa—KianepoHa.
3akoH JlanbroHa. M30mponeccsl B UACAIBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe mnpeacTraBieHUE H30MPOIECCOB: H30TEpPMa, H30X0pa,
n3o0apa.

TexHHuecknue yCTpPOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: TEPMOMETD,
O6apomeTp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME JTUCKPETHOE CTPOEHUE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHEHUHN.

OnpiThl 10 MU PY3UN )KUIKOCTEN U Ta30B.

Mogens OpOyHOBCKOTO JIBUKEHUS.

Mogens onsita llTepHa.

OneiTsl, JOKa3bIBAOIIINE CYILLIECTBOBAHHE MEXMOJIEKYIISIPHOTO
B3aMMOJICHCTBHUS.

Monaenb, HIUTIOCTPUPYIONIAs IPUPOLY JABJICHHS ra3a Ha CTEHKH COCY/Aa.

OneIThl, WUIIOCTPUPYIOIINE YPABHEHUE COCTOSHUS WICAIBHOIO rasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomeol

Onpenenenne Macchl BO3Ayxa B KJIACCHOM KOMHATE Ha OCHOBE M3MEPEHUU
00bEMa KOMHATBI, JaBJICHUS U TEMIIEPATyphl BO3/lyXa B HEMl.

WccnenoBanre 3aBUCUMOCTH MEXKY MapaMeTpaMy COCTOSIHUS Pa3peskeHHOTO
rasa.

Tema 2. Ocnosvt mepmoounamuxku

TepMoauHamuueckass cucrema. BHYTpEeHHssI dHEPIUs TEPMOAMHAMUYECKOMN
CUCTEMBI U ciocoObl e€ n3meHeHus. KonnuectBo Temnotsl v padborta. BHyTpeHHss
SHEPrus  OAHOATOMHOIO  MJACAIBHOrO  ra3a.  Buael  Temonepenayu:
TEIJIONPOBOJIHOCTh, KOHBEKILIHS, U3JyUYECHHE. Y I€JIbHAs TEIUIOEMKOCTh BELIECTBA.
KonugecTBO TEMIOTH IpH TEIIONepeaaye.

[lonsiTue 06 ammabatHomM mporecce. [lepBblif 3aKOH TEPMOJWHAMUKH.
[IpumeHeHrne TEepBOro 3akOHAa TEPMOJMHAMHUKU K HM3omporeccaMm. ['paduueckas
UHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHamuk. HeoOpatumMocTh Ipo1ieccoB B IPUPO/IE.

TerutoBele  MamumHbl.  [IpUHOUMIIBL  AEHCTBUSA  TEIUIOBBIX  MAIIMH.
[IpeoOpa3zoBanust SHEpPruM B TEIUIOBBIX MaimuHax. KoaduimeHT mnosie3Horo
neiictBust terioBoi MammHbl. [ukn KapHo u ero kos¢gduuueHT mnojae3Horo
JACHCTBHS. DKOJIOTUYECKUE MPOOIEMbI TETIOIHEPTETUKH.
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TexHuyeckre yCTpONCTBA H MPAKTUUYECKOE MPUMEHEHHE: JBUTATEIb
BHYTPEHHETO CrOpaHusi, ObITOBOW XOJOAWIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3MeHeHne BHYTPEHHEW »HEpPruM Teja IMPU COBEPIICHUH PAOOTHI: BBUIET
MpoOKM W3 OYTBUTIKM TIOJ JEWCTBHEM CXXATOTO BO3[yXa, HarpeBaHue d(dupa B
JaTyHHOU TpyOKe MyTéM TpeHUs (BUICOAEMOHCTpAIIHS).

N3meHeHnue BHYTpEeHHEN SHEpPTruu (TeMIepaTyphl) Tela Mpu TeIuionepeaaye.

OnbIT 0 aabaTHOMY PACHTUPEHUIO BO3ayXa (OIBIT C BO3IYIITHBIM OTHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATEINS BHYTPEHHETO CrOpaHusi, PpEaKTUBHOTO
JBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3mepenne yaenbHON TENIOEMKOCTH.

Tema 3. Acpecammnvie cocmoanusn eeuyecmea. Dazoevie nepexoonvl

[TapooOpa3oBanue u koHaeHcanus. VMcnapenue u kumneHue. AOGCONIOTHAS U
OTHOCHUTEIIbHAsA BJIAXXHOCTh BO3ayxa. HaceimeHHsld map. YaenbHas TeIwioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATyPhl KUTICHUS OT JIaBJICHUS.

Teépnoe Teno. Kpucrannuueckue u amopdHbie Tena. AHU30TPOIUS CBOMCTB
kpuctaiuioB. Kuakue kpucraiibl. CoBpeMeHHble Marepuanbl. llnaBneHue u
KpUCTaJUIM3aus. Y IeJbHasl TeroTa miasienus. Cyonumanus.

VYpaBHeHue TeroBoro 0anaHca.

TexHu4yeckre yCTPOMCTBA M MPAKTUYECKOEC NPUMEHEHHE: TUTPOMETp U
MICUXPOMETP, KaJOPUMETP, TEXHOJOTUH TOJIYYEHUS] COBPEMEHHBIX MaTE€pUAJIOB, B
TOM YHUCJIE HAHOMATEPHUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBa HACBHIIIIEHHBIX MApPOB.

Kunenuve npu noHWKEHHOM JIaBJICHUH.

CniocoObl U3MEpPEHUS BIAKHOCTH.

HaOnronenne HarpeBaHus U IJIABJICHUS KPUCTAJIIMYECKOTO BEIIECTRA.

JleMOHCTpanusi KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3mMepeHrne 0THOCUTEIBHOM BIIAXKHOCTU BO3/1yXa.

Paznen 4. JiaekTpoguHaMHUKa
Tema 1. dnekmpocmamuxa
DnexTpuzanus Ten. JIEKTPUIECKUi 3apsa. J[Ba BUa 37EKTPUUECKUX 3apSA0B.
[IpoBOHUMKHM,  JAMAJAEKTPUKHM W IOJYHOPOBOJHUKH. 3aKOH  COXPaHEHHUS
AIEKTPUYECKOTO0 3apsija.
B3anmoneiictBue 3apsanoB. 3akoH Kynona. TodeuHbIN 3JIEKTPUYECKAN 3apsI.
Onektpuyeckoe mnone. Hampsok€HHOCTh  3nekTpuyeckoro mnons. IlpuHunmn
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CYHEPIO3ULIUNA DIEKTPUYECKUX ITosier. JIMHUKM HaANpsHKEHHOCTH JJIEKTPUYECKOTO
OJIAL.

PaGoTa cun anexkrpoctatudeckoro modis. [lorenuan. Pa3nocTs moTeHuaios.
[IpoBOOHMKM W JHAIEKTPUKUA B JJIEKTPOCTATUYECKOM moJie. JluanexkTpudeckas
IIPOHULIAEMOCTb.

OnekTpoéMKocTh. KonaeHcaTtop. DIeKTpOEMKOCTh IIOCKOTO KOHJIEHCATOpa.
DHeprus 3apsHKEHHOI0 KOHIEHCATOpA.

TexHudyeckre yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHME: DIIEKTPOCKOIL,
AIIEKTPOMETpP, DJJIEKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHUE 3JIEKTPOIpHOOpOB,
KOHJIEHCATOP, KOMIMPOBAJIbHBIN amnliapar, CTPYUHBIN IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M IPUHLINI IEUCTBUS DIEKTPOMETPA.

B3anmoeiicTBuE HadIEKTPU30BAHHBIX TE.

DIIEKTPUUECKOE TMOJIE 3aPSKEHHBIX TEJI.

IIpOBOAHUKH B JIIEKTPOCTATUYECKOM I10JIE.

DnekTpocTaTuyecKas 3aluTa.

JIMBAEKTPUKH B 3EKTPOCTATUYECKOM MOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOIO KOHAEHcaTopa OT IUIOUIaJH
IIJJACTHH, PACCTOSHUASI MEXAY HUMH U AUICKTPUYECKON MPOHUIIAEMOCTH.

DHeprus 3apsSKEHHOI0 KOHAEHCATOpA.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomeol

N3mepenne 21eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannsiit 3n1exkmpudeckuit mox. Toku é paznuunplx cpeoax

DJEKTPUYECKUA TOK. YCIOBHS CYLIECTBOBAaHUSA DJIEKTPUUECKOTO TOKA.
Uctounuku Toka. Cuna Toka. [locTosIHHBIN TOK.

Hanpsoxenue. 3akon OMa 1 ydacTKa LEIu.

DJIEKTPUYECKOE COINPOTUBJIICHUE. Y IEIIBHOE COMNPOTHBIICHUE BEILECTBA.
[TocnenoBarenpHOE, TapalIeIbHOE, CMEIIAHHOE COEUHEHHE MPOBOJHUKOB.

PaGota osmexktpuueckoro Toka. 3akoH Jxoyms—Jlenma. MouHOCTB
AIIEKTPUYECKOTrO TOKA.

DNEeKTpOABIKYLIash CUla M BHYTPEHHEE CONPOTHBICHUE HCTOYHHKA TOKa.
3akoH Oma /115 TOJIHOM (3aMKHYTOM) 3JIeKTprudeckol 1enu. KopoTkoe 3aMbIkaHue.

DOneKkTpoHHass  MOPOBOAMMOCTb  TBEPABIX  METALIOB.  3aBUCHUMOCTH
CONIPOTHUBJIEHUSI METAJJIOB OT TeEMITEpaTypbl. CBEpXIPOBOIUMOCTb.

DIIEKTPUYECKUN TOK B BaKyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

ITonynpoBOaHUKM. CobcTBeHHas " IIpUMECHast IIPOBOAMMOCTD
noJynpoBoJHUKOB. CBoiicTBa p—n-niepexoza. [lonynpoBoaHUKOBbBIE TPUOOPHI.

ONEKTpUYECKU TOK B  pacTBOpax M  paciuiaBaXx  3JIEKTPOJIUTOB.
DNEKTPOIIUTUYECKAS TUCCOLMALUs. DIEKTPOIIN3.
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DJIeKTpUUECKU TOK B Tra3zax. CaMOCTOATENbHBIM M HECAMOCTOSTEIbHBIN
pa3psan. Monuus. [Lna3zma.

TexHuyeckre yCTpOWCTBA M MPAKTHUYECKOE IPUMEHEHUE: aMIIEpMETP,
BOJIBTMETP, pEOCTAT, HUCTOYHUKHU TOKa, JJIEKTPOHArpeBaTeIbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIIBLHBIC TTPUOOPHI, TEPMOMETP COTIPOTUBIICHUS, BAKYYMHBIN JTHO]I,
TEPMUCTOPBI U (POTOPE3IUCTOPHI, MOTYIPOBOIHUKOBBINA JUOI, TAIbBAHUKA.

Jlemoncmpayuu

N3MepeHue cuiibl TOKa U HaMPSKEHUS.

3aBUCUMOCTb COINPOTUBIICHUS LWIWHIPUYECKUX MPOBOAHUKOB OT JJIMHBI,
IJIOILA/IN MTOMIEPEYHOr0 CEYEHU U MaTepHaa.

CwmenraHHoe COeIMHEHUE MTPOBOTHUKOB.

[Ipsmoe w3MepeHHe dIeKTpOABWXKYyIIEeH cuibl. KoOpoTkoe 3aMbIKaHue
rajqbBaHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCUMOCTh CONTPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOJIIUTOB.

HckpoBoii pa3psi ¥ MPOBOAUMOCTb BO3yXa.

OnHOCTOPOHHSISI IPOBOIUMOCTD AUO/IA.

Yuenuueckuu sxcnepumenm, nabopamopuvie pabomul

N3ydyeHne cMEIaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepeHne 35eKTPOABUKYILIEH CUJIbl UCTOYHMKA TOKAa M €r0 BHYTPEHHETO
COINPOTHUBIICHUS.

Habmronenue aimexrpoiusa.

MesknpeaMeTHbIe CBA3U

N3yuenue kypca ¢usuku 0a3oBoro ypoBHsa B 10 kiacce OCyIIECTBISETCS C
YYETOM COAEPKATEIBbHBIX MEKIPEIMETHBIX CBA3CH C KypcaMHM MAaTEMAaTUKH,
OHMOJOTHH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Meoicnpeomemnvle nonsamusi, CBSI3aHHBIE C W3YYEHUEM METOJIOB HAYyYHOTO
MO3HAHUS: SBJIEHHWE, Hay4dHbId (akT, TUnoTe3a, ¢u3nveckas BeJIWYMHA, 3aKOH,
Teopusi, HAOIIOCHUE, SKCIIEPUMEHT, MOJICIIMPOBAHUE, MOJIETb, H3MEPEHUE.

Mamemamuxa: pemieHue CHUCTEMbl ypaBHEHHWM, JUHEHHas QYyHKIUA,
napabosna, runepboiia, uX rpauKd U CBOMCTBA, TPUTOHOMETpUUYECKHE (HYHKIIUU:
CHHYC, KOCHHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOXKIAECTBO,
BEKTOPBI U UX MTPOEKIIMU HA OCH KOOPAUHAT, CIIOKEHUE BEKTOPOB.

buonocus: Mexanndeckoe NBUKEHUE B XKMBOU mpupone, nuddysus, ocmoc,
TEIJI000MEH KMBBIX OPraHU3MOB (BUJIbI TEILIONEPEaUH, TEIJIOBOE PABHOBECHE),
ANEKTPUUYECKUE SIBIICHUS B dKUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BEILIECTBA, CTPOCHUE ATOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIPHAS Macca, TEIIOBbIE CBOMCTBA TBEPABIX TEII, )KUJAKOCTEN U ra3oB,
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ANEKTPUYECKUE  CBOWCTBA  METAUIOB,  DJIEKTPOJIMTUYECKAs  JTUCCOIMAITHS,
raJibBaHUKA.

l'eoepagus: BnaxXHOCTh BO3/1yXa, BETPhI, 0apOMETpP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHHE ABIKEHUH C HCMIOJIH30BAHUEM MEXaHH3MOB,
y49€T TpeHUST B TEXHUKE, IOIIMITHAUKN, WCIOIb30BAHUE 3aKOHA COXPAHCHUS
UMIyJbCa B TEXHHKE (pakera, BOAOMET W JApYyrue), JABUTaTeNib BHYTPEHHETO
cropaHusi, mapoBasi TypOMHa, OBITOBON XOJOIUIBHUK, KOHIUIIMOHED, TEXHOJOTUN
MOJIYYCHHSI COBPEMEHHBIX MAaTEpHaiOB, B TOM 4YHCJIE HAaHOMATEPHAIIOB, H
HAHOTEXHOJIOTHH, JJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHHE JJIEKTPOIPHUOOPOB,
KCEpOKC, CTPYHHBIH PUHTED, AIIEKTPOHArpPEeBATEIbHBIC puOOopHI,
AIEKTPOOCBETUTEIBHBIC PUOOPHI, TATHBAHUKA.

11 KJTACC

Paznen 4. DiaekTpoguHAMMKA

Tema 3. Macnummnoe none. IneKmpoMazHUMHAA UHOYKYUA

[ToctostHHBIE MarHuThL. B3anmoaeicTBHE MOCTOSSHHBIX MAarHUTOB. MarHuTHoe
nosie. Bektop MarHuTHOW MHAYKIMU. [[puHINN CyNepro3uuu MarHUTHBIX MOJEH.
JIluHMM MarHuTHOM WHAYKIUU. KapTuHa JIWMHUI MAarHUTHOM WHIYKIMU TIOJIS
MOCTOSIHHBIX MarHUTOB.

MarauTHOe T1I0J€ TPOBOJHHMKA C TOKOM. KapTuHa JWMHHM WHIYKIUU
MAarHUTHOTO TOJISI JUIMHHOIO IPSMOTO IMPOBOJHUKA M 3aMKHYTOI'O KOJIBLIEBOIO
IIPOBOJIHMKA, KAaTyIIKN ¢ TOKOM. OnbIT Opcrena. BzauMonencTeue mpoBOJHUKOB C
TOKOM.

Cuita Amnepa, €€ MOyJIb U HallpaBJICHHE.

Cuita Jlopenua, €€ MOyJib M HallpaBJICHUE. [[BUKEHUE 3apsiKEHHON YaCTULIBI
B OJTHOPOJHOM MarHUTHOM MoJjie. Pabota cuisl JIopeHiia.

SIBiieHMEe ANEKTPOMArHUTHOM HMHAYKIMH. [IOTOK BekTOpa MarHuTHOM
UHIYKUUU. OJIEKTPOJABIKYIIAs CHJIA HMHAYKIUUA. 3aKOH 3JIEKTPOMAarHUTHOM
unnyknuu Gapanes.

BuxpeBoe nsnexkrpudeckoe moje. ODIEKTPOABMXKYIAs CHJIA WHIYKIUMA B
IPOBOJIHUKE, JTBUKYIIEMCS MOCTYIATENbHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHnykTUBHOCTh.  SIBIEHHE CaMOMHAYKUHMH. OJEKTPOABMKYIIAS  CUJia
CaMOMHIYKIIHH.

DHeprust MAarHUTHOTO TOJISI KATYIIKHA C TOKOM.

DIJIEKTPOMArHUTHOE TIOJIE.

TexHuueckne yCTpOMCTBA M TMPAKTUYECKOE IPUMEHEHHE: ITOCTOSHHBIE
MAarHuThbl, 3JIEKTPOMArHUTHI, JJIEKTPOABUTATENb, YCKOPUTEIN HJIEMEHTAPHBIX
YacTHUL, NHIYKIIMOHHAS TEYb.
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Jlemoncmpayuu

OmnebIT Dpcrena.

OTKIIOHEHHE 3JIEKTPOHHOTO MMyYKa MAarHUTHBIM IOJIEM.

JIvHUY MHIYKIIMA MAarHUTHOTO MOJISI.

B3anmonenicTBue 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBrue cuibl JIopeHIa Ha HOHBI DJIEKTPOJIUTA.

SIBiIeHME PIIEKTPOMArHUTHON UHIAYKIIUU.

[Ipasuo Jlenua.

3aBUCUMOCTb 3JIEKTPOJBIXKYIIEH CUJIbI HHAYKIUUA OT CKOPOCTH U3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne CaMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomel

N3ydyeHne MarHuTHOrO MOJIsl KATYIIKH C TOKOM.

HccnenoBanne AeiCTBUSA OCTOSIHHOIO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue aBICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

Paspnes S. KosieOanus U BOJIHBI

Tema 1. MexanuuecKkue u 31eKMpPOMAZHUMHbLE KOJ1€0AHUA

Konebarenbnas  cucrema. CBOOOJHBIE  MEXaHWYECKHE  KOJIeOaHMS.
IMapmonnyeckue konebanms. [lepumon, wacrora, amrumtyaa u ¢asza KojieOaHUH.
[IpyxvHHBIN MasTHUK. MaTremMaTU4eCKUil MAasTHUK. Y PaBHEHUE TapMOHUYECKUX
kosnebanuii. [IpeBpaiienre sHeprun NPy rTApMOHUYECKUX KOJICOAHUSX.

Konebarenbubiii kOHTYp. CBOOOJHBIE AIEKTPOMArHUTHBIE KOJIeOaHUs B
UJCATHhHOM KOJIOATEIbHOM KOHTYpE. AHAJIOTUS MEXKIy MEXaHUYECKHUMH H
ANEKTPOMArHUTHBIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHHs
SHEPruM B UJ€aJTbHOM KoJie0aTeIbHOM KOHTYPE.

[IpeacraBnenne o 3aTyxaronux KoJeOaHUSX. BBIHYKIEHHbIE MEXaHUUECKHE
kosnebanus. PezoHanc. BeiHy)1€HHBIC 2JIEKTPOMATHUTHBIE KOJICOAHUS.

Ilepemennbiii  TOK. CHUHYCOMIAIBbHBIM NEPEMEHHBIA TOK. MOIIHOCTh
MIEPEMEHHOT0 TOKA. AMIUIMTYJHOE W JACHUCTBYIOIIEE 3HAYCHUE CHJIBI TOKA U
HaIpsHKEHUS.

Tpancdopmarop. [IpousBoacTBo, nepenaya U NOTPeOICHUE AIEKTPUUECKON
SHEPruM. IJKOJIOTUUECKUE PHUCKH TPHU MPOU3BOACTBE EKTposHeprun. KympTypa
UCIIOJIb30BaHUS AIEKTPOIHEPTUH B TOBCEHEBHOM KU3HHU.

TexHuueckre yCTPOMCTBA M MPAKTHUYECKOE NPUMEHEHHUE: SIEKTPUYECKUU
3BOHOK, T€HEPATOp MEPEMEHHOTO TOKA, TUHUU 3JIEKTponepeaay.

Jlemoncmpayuu

Uccnenosanre napamMeTpoB KoJieOAaTENbHOM CHUCTEMBbI (MPYKUHHBIA WU

MaTEMaTUYE€CKUI MaHTHI/IK).
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Habmronenne 3aryxaromux KojaeOaHui.

HccnenoBanrie CBOMCTB BBIHYXJACHHBIX KOJICOaHUI.

Habmronenue pezonanca.

CBOOOHBIE HIEKTPOMArHUTHBIEC KOJTEOaHUsI.

OcuummiorpaMMsl (3aBUCUMOCTH CHJIBI TOKA W HANPSKEHUST OT BPEMEHH ) IS
ANIEKTPOMATHUTHBIX KOJIEOAHUIA.

Pe3onanc mnpu mnocienOBAaTEIbHOM COEIMHEHUM PE3UCTOpPA, KaTYIIKU
UHAYKTUBHOCTH M KOHJIEHCATOPA.

Mopnenp TMHUM 3JIEKTPONepeadn.

Yuenuueckuii sxcnepumenm, 1abopamopsie pabonul

HccnenoBanre 3aBUCUMOCTH MEpUOAa MajbIX KOJEOAHWM Ipy3a Ha HUTH OT
JUIMHBI HUTU ¥ MaccChl rpy3a.

HccnenoBanre nepeMeHHOTO TOKA B LEMU U3 MOCIEA0BATEIBHO COETUHEHHBIX
KOHJIEHCATOpPa, KATYIIKHU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpoOMAZHUMHbIE 6OJIHbL

Mexanuueckue BOJHBI, ycioBUsl pacnpoctpanenus. llepuon. CkopocTb
pacrpocTpaHeHuss ¢ JUIMHA BOJHBI. [lomepeyHble W MPOAOJBHBIE BOJIHBI.
NuTepdepentus u qudpakius MEXaHHIECKUX BOJIH.

3Byk. CkopocTs 3ByKa. ' poMkocTh 3ByKa. Beicora Tona. TeMOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJHBI. Y CIOBUSL U3IyYECHUS DJIEKTPOMATHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anekrpomarauTHoi BosnHe. CBOKCTBA
AJIEKTPOMArHUTHBIX BOJIH: OTpPaX€HHUE, MPEIOMIICHUE, MOoJIspu3anus, JTudpaKius,
uHTepdeperuus. CKopocTh MEKTPOMArHUTHBIX BOJIH.

[IIkana 37E€KTPOMArHUTHBIX BOJIH. [[pUMEHEHHE 3JE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBbITY.

[TpuHUMIIBI pagUOCBA3H U TeNeBUAEHUS. Paguonokanus.

DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOIIEN CPEMBI.

TexHuueckre ycTpoiicTBA W MPAKTHUYECKOE TPUMEHEHUE: MY3bIKaJIbHbIE
UHCTPYMEHTBI, YJIbTPA3BYKOBas IWAarHOCTHKAa B TEXHUKE M MEIULMHE, pajap,
paauonpuéMHUK, TeNIEBU30p, aHTeHHa, TenedoH, CBU-neun.

Jlemoncmpayuu

ObpazoBanue 1 pacIpOCTPaHEHUE MONEPEYHBIX U MTPOOIBHBIX BOJIH.

KoneObmromieecs Ten0 Kak HCTOYHUK 3BYKA.

HabGmronenue orpakeHus: U NpeJoMIICHUS MEXaHUYECKHUX BOJIH.

Hab6nronenue nnrepdepenunu u Auppakuuy MEXaHUYECKUX BOJIH.

3BYKOBOM PE30HAHC.

Habntonenue cBA3M TI'POMKOCTH 3BYyKa M BBICOTHI TOHAa C aMIUIUTYJIOM U
4acTOTOM KOJIeOaHU.
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Nccnenosanre CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPaXKEHUE, IPEIOMIICHHE,
noJispu3anys, tudpakius, HHTepdepeHIms.

Tema 3. Onmuxa

I'eomerpuueckas onrtuka. lIpsMmoinHENHOE pacpOCTpaHEHUE CBETA B
OAHOPOJIHOM cpene. JIyu cBeta. ToueUHbIN UCTOYHHK CBETA.

OTtpaxkenue cBera. 3aKOHBI oTpaxkeHusi cBeta. [locTpoenue nzolOpaxeHuil B
IIJIOCKOM 3€pKaJe.

[Ipenomnenue cBera. 3aKOHBI MPETOMIICHHUS CBETA. AOCOIIOTHBIN MTOKA3aTENb
npenomiieHus. IlomHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbId yrojl MOJHOTO
BHYTPEHHETO OTPaKECHHSI.

Hucnepcust ceeta. CloxHbIM cocTaB 6enoro cera. LIBer.

Colwupatomre u paccerBaroiue JuH3bl. ToHkas tuH3a. DoKycHOE paccTosiHuE
U ONTHYECKas cuiia TOHKOM nnH3bL. [locTpoeHue n3o0paxkeHuit B coOuparommx u
paccenBaroMX JUH3ax. OpMyJia TOHKOM JMH3bL. Y BEJIMYEHUE, JABAEMOE JIMH3O0M.

[Ipenensl MpUMEHUMOCTH T€OMETPUUECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmnus cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBuss HaOMOEHUS MAaKCUMYMOB W MHUHUMYMOB B HHTEep(EpEeHIIHMOHHOM
KapTHUHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpaknus cBeta. JudpakimonHas pemérka. YcClaoBHe HAOIIOICHUS
[JIABHBIX ~MAaKCUMyMOB TIpM TAJCHUM MOHOXPOMATHYECKOIO CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tongapu3zanus ceera.

TexHuyeckre yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHE: OYKH, JIyna,
doToamnmapaT, NPOEKIMOHHBINA amnmapar, MHKPOCKOII, TEJECKOM, BOJIOKOHHas
ONTHKA, TUPPAKITUOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpssMonuHeHOE pacnpoCTpaHEHUE, OTpPaXEHUE W TIPEJIOMIICHHE CBeETa.
OnTuyeckue mpuodOPHI.

[TomHO€e BHyTpEeHHEE OTpakeHre. Mojiesb CBETOBOAA.

UccnenoBanne cBOMCTB M300paKeHUH B JIMH3AX.

Mogenu MUKpOCKOIIa, TeJIeCKomna.

Hab6nronenune naTepdepeninm cBera.

Hab6nronenune nudpakimm creta.

Habmronenue nucnepcuu cBera.

[TonyueHue ciekTpa ¢ MOMOIILIO PU3MBI.

[TonydeHnne ciekTpa ¢ MOMOIIBI0 TUPPAKIIMOHHON PEIIETKH.

Hab6nronenue nonsipusaiuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomeol

N3mepenune nokasaTesns NpeJoMIIEHNs CTEKIIa.
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UccnenoBanne cBOMCTB M300paKeHUH B JIMH3AX.
Hab6nronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI cieMAJILHONH TEOPUH OTHOCUTEJIBHOCTH
I'paHULIBI TPUMEHUMOCTH KIIACCUYECKOM MexaHUKHU. [IocTyaThl crienuanbHOM
TEOPUHA OTHOCUTEIBHOCTH: MHBAPUAHTHOCTh MOAYJISI CKOPOCTH CBETA B BaKyyMe,
MPUHIIMIT OTHOCUTEJIbHOCTH DUHILITEHA.
OTHOCHUTENIBHOCTD OJHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHU M COKpAILCHHE
JUIMHBI.
DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTHLIBI.

CBsI3p MacCChl C JHEPrUEN U UMITYJIBCOM PEISATHUBUCTCKOW YaCTULIBI. DHEPIrUs
HIOKOSI.

Paznen 7. KBanToBas pusuka

Tema 1. Dnemenmovl K6AHM OGO ONMUKU

®otonsl. opmyna [1nanka cBsizu 3Heprun (HOTOHA C €ro YaCTOTON. DHEPrus
Y UMITyJIbC (POTOHA.

OtkpeiTre u uccienoBanue Goroaddexra. Onbitel A. I'. CToneroBa. 3aKoHbI
dotorddexra. YpaBuenue DiHmreriHa g dortodrddexra. «KpacHas rpaHuiiay
doTorhdexra.

JlaBnenue cBeta. OmnbiTel [1. H. JIeGenena.

XUMHUYECKOE EUCTBUE CBETA.

TexHu4yeckre YyCTpOWCTBA U MPAKTUYECKOE MpUMEHEHHE: (OTOIIEMEHT,
dboTomaTuuK, coiHeuHas 6atapesi, CBETOAUO/I.

Jlemoncmpayuu

®oT03(]heKT Ha YCTAHOBKE C IIMHKOBOM IIJIACTUHOM.

HccnenoBanne 3akoHOB BHeTHETO (GoTodPdekra.

Ceeroauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiThl Pesepdopna mo paccesHUIO 0 -4acTHII.
[Inanerapuas mopens artoma. Iloctymatel bopa. M3nydeHue u MOrIoleHUE
(GOTOHOB mMpHU Mepexojie aToMa C OJHOTO YPOBHS SHEpPrud Ha Apyrou. Buasl
criekTpoB. CIIEKTp YpOBHEU SHEPrUU aToMa BOJOPO/IA.

BonnoBelie cBoiicTBa yactull. Bosasl ne bpoisa. KopnyckyisipHO-BOITHOBOM
Ty aJTH3M.

CrnoHTaHHOE U BBIHYXKJICHHOE U3JTyYEHHUE.

TexHu4yeckre yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHE: CHEKTPAJIbHBIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIM KOMIBIOTED.

Jlemoncmpayuu
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Mopens onsita Pezepdopna.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

Hab6nronenue imHeHyaThIX CIEKTPOB U3TYUYCHUS.

Jlazep.

Yuenuueckuu sxcnepumenm, nabopamopuvie pabomul

HaOmronenue iMHe4aToro cnekrpa.

Tema 3. Amommnoe aopo

OKCIEpUMEHTBI, T0KA3bIBAIOIINE CIOKHOCTh CTpoeHus siapa. OTKpbITHE
paanoaktTuBHOCTH. OBITHI Pe3epdopaa o onpesiesienno coctaBa paauoakKTUBHOTO
usnyuenus.  CpoiictBa  amb(a-, Oera-, TamMma-uznydyeHus.  BiusHwue
PaIHOAKTUBHOCTH HA )KUBBIE OPTraHU3MBI.

OTkpeiTHE TIpOTOHA W HeWTpoHa. Hyknonnas monens saapa I'eilizenOepra—
NBanenko. 3apsan sapa. MaccoBoe unciio siapa. M3oTonsl.

Anbda-pacnan. ONEKTpOHHBIK UM MO3UTPOHHBIA Oera-pacnag. [amma-
u3Jy4eHue. 3aKOH paguoaKkTUBHOTO pacnaja.

DHeprus CBs3M HYKJIOHOB B sifjpe. Snepubie cuibl. [ledexT maccsl sapa.

Anepnbie peakuuu. JleneHue u CUHTE3 SAEP.

Snepuwiit peaktop. Tepmosinepubiii cunTe3. [IpoOiieMbl U MEPCHEKTUBBI
AJIEPHOM SHEPTETUKHU. DKOJOTMYECKUE ACTIEKTHI AEPHON IHEPTETUKH.

DneMeHTapHble YacTULlbl. OTKPBITHE MO3UTPOHA.

MeTtonbl HaOIIOIEHUS U PETUCTPALIMN AIIEMEHTAPHBIX YaCTHII.

dyHaMeHTaIbHbIE B3aUMOJICHCTBUSA. EAMHCTBO (pr3nyeckoit kKapTUHBI MUpa.

TexHuueckne yCTpOMCTBA U NMPAKTUYECKOE NMPUMEHEHUE: JTO3UMETP, Kamepa
Buiibcona, sipepHbIil peakTop, aToMHas Oomoa.

Jlemoncmpayuu

Cu€TurK MOHU3UPYIOIIUX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomeol

HccnenoBanue TpeKOB YacTHIL (M0 TOTOBBIM (OTOrpadusim).

Pa3znes 8. DiieMeHTHI ACTPOHOMHUM U ACTPOPU3UKH

Otanbl pa3BUTHS aCTPOHOMUH. [IpuKIIaHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
ACTPOHOMMUH.

Bun 3Bé3gHoro HeOa. Co3Besnusi, sipkue 3BE3MbI, IUIAHETHI, UX BUAUMOE
JBIDKCHHUE.

ConHeuHas cucTema.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum CoyiHIIA M 3BE3L.
3BE3/1bI, UX OCHOBHBIE XApPAKTEPUCTUKH. Jlmarpamma «CHEKTpaJbHBIA Kacc —
CBETHUMOCTBY». 3BE3/Ibl TJIAaBHOM MOCIEA0BATEILHOCTUA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsl 3BE3] TJIABHOM MOCIJIEIOBATEIBHOCTH. BHyTpeHHEEe CTpoeHHUE
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3B€31. COBpeMEHHBIE MPEACTABICHUS O MPOUCXOXKICHUH U 3Boironun ConHua u
3BE3/1. DTanbl )KU3HU 3BE3.

Muieunsiii I[lyts — Hama I'anaktuka. Ilonoxxenue u nBuxkenne CoJiHIa B
lNanaktuke. Tunel ranaktuk. Paguoranaktrku u xkBa3zapel. UEpHBIE IBIPBI B A1pax
raJaKTHK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa60ma. Pazderanue rajgakTuk.
Teopus bonbmoro B3peiBa. PenuKkToBOE H3ITydeHUE.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnbie mpoOaemMbl aCTPOHOMUMU.

Yuenuuecxue nabnooenus

HaGnronenus: HeBOOpYKEHHBIM TJ1a30M C MCIOJb30BAHUEM KOMITBIOTEPHBIX
MPUWIOKEHUHN JJI1 ONPENENIECHUs MOJOKEHUS HEOECHBIX OOBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3aus1 CEBEPHOIO MOMYMIAPUS U SIPKUE 3BE3/IBL.

Habmronenus B Teneckon JlyHsl, mianet, Mieunoro [lyTu.

O6o0maromniee MOBTOPEeHUE

Pony ¢Qusuku wW acTpoHOMHUHM B OKOHOMHYECKOM, TEXHOJOTHUYECKOM,
COIMAJIBHOM M 3TUYECKOH cpepax eaTeTbHOCTH YeI0BEKa, POJIb U MECTO (DU3HUKHU U
aCTPOHOMHUH B COBPEMEHHOW HAay4YHOUH KapTHHE MHUPA, POJb (HPU3HUECKON TEOPUH B
(dbopMupOBaHUU MIPENCTaBICHHUM O (PU3NUECKON KapTUHE MUPaA, MECTO (PU3NIECKON
KapTUHBI MHUpa B  OOIIEM psjy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEICTABJIEHUMN O TIPUPOJIE.

MesxknpeaMeTHbIe CBA3U

N3yuenue kypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce oCymiecTBISIETCS C
Y4ETOM COJAEPIKATEIIbHBIX MEXIPEIMETHBIX CBS3€H C KypcamMu MaTEMaTHKH,
OHMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHH.

Meowcnpeomemnvie nonssmus, CBSI3aHHBIE C W3YYEHHUEM METOJOB HAyYHOIO
MO3HAHUS: SIBJIEHWE, Hay4dHbId (akT, TunoTesa, ¢u3uveckas BEJIWYMHA, 3aKOH,
TEOpHsl, HaOIMIOAEHUE, SKCIIEPUMEHT, MOJCIUPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelleHHWE CUCTEMbl YPaBHEHUH, TPUIOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXIECTBO, BEKTOPBI U HUX IPOEKIMM HA OCU KOOPJIMHAT, CJIOKEHUE BEKTOPOB,
MIPOU3BOJIHBIC DJIEMEHTAPHBIX (YHKIMH, MPU3HAKK TMOA00USI TPEYrOJIbHUKOB,
oTpeseNieHue IIIOMAAN MIOCKUX (GUryp u 00béMa Tel.

buonocusa: »nekTpuyeckue SBICHHUS B SKMBOW NpHUpOAE, KojeOaTellbHbIe
JIBUKEHUS B KUBOM MPUPOJE, ONTUYECKUE SBJIECHUS B KUBOU MPUPOIE, NEHCTBUEC
paauanuy Ha )KUBbIE OPraHU3MBI.

Xumus: CTpPOEHHE aTOMOB U MOJIEKYJ, KPUCTAJUIMYECKAs CTPYKTYpa TBEPABIX
TEJ, MEXaHU3Mbl 00Pa30BAHMS KPUCTAIITMYECKON PEIIETKH, CIIEKTPAIbHBINA aHAIN3.
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l'eocpagpua: MarHuTHBIE TIOJIOCA 3€MJIM, 3aJI€KM MArHUTHBIX  PYI,
(poTochEMKa 3eMHOW MOBEPXHOCTH, NMPEACKa3aHUE 3eMIIETPSICCHUI.

Texnonoeusa: JHMHUM DIEKTpONEpenad, TIEHEPATOp IEPEMEHHOIO TOKa,
ANEKTPOABUTATENb, WHAYKLUMOHHASA II€Yb, pajaap, PaauONPUEMHHUK, TEJIEBU30D,
antenHa, tenedon, CBU-meub, MpOEKIMOHHBIN amnmapaT, BOJIOKOHHAs ONTHKA,
COJIHEUHas OaTapes..
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA3OBAHUA

OcBoenne yueOHoOro mpenmera «Dusmka» Ha YPOBHE CPEIHETO OOIIETO
oOpazoBanus (0a30BbIi YPOBEHB) JOKHO OOECIICUNUTH JOCTIIKEHUE CIICTYIOITUX
JMYHOCTHBIX, METANPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

JINYHOCTHBIE PE3YJIbTATbI

JIM4HOCTHBIE PE3YNIbTaThl OCBOCHUS YU4eOHOTO npeameTa « PU3nKay JOJKHBI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTh OOYYaromuxcsi PYKOBOJICTBOBATHCS
c(hOpMHUPOBAaHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIlMi, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUM, COOTBETCTBYIOIINX
TPAJAUIIMOHHBIM I[EHHOCTSIM POCCHUMCKOTO OOIIECTBA, PACIIMPEHHUE >KU3HEHHOTO
OTIbITA U OMbBITA JAEATEILHOCTH B MPOIIECCE pean3allid OCHOBHBIX HaIlpaBJICHUM
BOCIIUTATEJILHOU JIESITEIbHOCTH, B TOM YHCJIC B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON MO3UIIMK 00YYaIOIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUUCKOTO OOIIECTBA;

MPUHATHE  TPAJULIHUOHHBIX  OOIIEYETIOBEUECKUX T'YMAHUCTUYECKUX U
JEMOKPATHUYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JCSTEIBbHOCTh B MHTEPECAX T'PaKIaHCKOIO
00111ecTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHu3alliu;

YMEHHE B3aUMOJIECTBOBATH C COLIMAIBHBIMU UHCTUTYTaMU B COOTBETCTBUU C
uX QYHKIUSIMU U HA3HAYCHUEM;

TOTOBHOCTh K TyMaHUTApHOM U BOJOHTEPCKOMN AEATEIBHOCTH;

2) NaTPUOTUYECKOTO BOCTIUTAHMS:

c(OPMUPOBAHHOCTH POCCUICKOM I'PaTaHCKOW UIEHTUYHOCTH, TATPUOTH3MA;

IIEHHOCTHOE OTHOUIIEHHWE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTU (PUBUKU U TEXHUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUUYECKOTO IMOBE/ICHNUS,

CIIOCOOHOCTh OIICHUBATh CUTYallMI0O M TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHbIE HOPMbI U IIEHHOCTHU, B TOM YHCJE B
JEATEIIbHOCTA YUYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaJa B TOCTPOCHHUE YCTOMYUBOTO OYAyIIEro;

4) 3cTeTU4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOILICHUE K MUPY, BKIIFOUAsl 3CTETUKY HAYyYHOTO TBOPYECTBA,
npucyuiero Gu3n4ecKoil Hayke;

5) Tpy10BOr0 BOCIIMTAHMS:
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MHTEpPEC K Pa3IUYHBIM cdepaM NpodhecCHOHAIBHON AESTEIBHOCTH, B TOM
YHCJI€ CBS3aHHBIM C (U3UKON M TEXHUKON, YMEHHE COBEPIIaTh OCO3ZHAHHBIN BHIOOD
Oynyiieit mpodeccuu U peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIIaHbI,

TOTOBHOCThH M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B O0JIACTH
(GU3UKK HA TIPOTSKEHUU BCEH KU3HU;

6) 3K0JI0rH4eCKOro BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh JKOJOTHMUECKON KYJIbTYphl, OCO3HaHUE TJI00aJIBHOTO
XapakTepa SKOJOTUYECKUX TIPOoOIIeM;

IJIJAHUPOBAHUE U OCYLIECTBIICHHUE JACHCTBUN B OKPYKAOLIEH CPEJIE HA OCHOBE
3HAHMUS LEJIeW YCTOMUMBOIO Pa3BUTHUs YEJIOBEYECTBA;

pacuIMpeHrue OombITa ACATETbHOCTH JKOJOTUYECKOW HampaBIEHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUHN IO (PUBHKE;

7) HEHHOCTH HAYYHOI'0 NTO3HAHMS:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UIECKOIN HAYKH;

OCO3HAaHHUE LIEHHOCTH HAy4YHOW JEATEIbHOCTH, TOTOBHOCTH B IIPOILIECCE
U3YYEHUS (PU3UKHU OCYIIECTBIISATh TPOCKTHYIO U UCCIIEIOBATENBCKYIO AESTEIHHOCTD
WHJIUBUAYAJILHO U B TPYIIIIE.

METAINIPEIJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIC YHHBEPCAJIbHbIE yYeOHbIe 1eiCTBUA
ba3oBble Jiornueckue aeMcTBU:
caMOCTOSITeTbHO  (OpPMYJIMpPOBaTH M aKTyaJu3upoBaTh  IpoOJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpEeAesATh ILEIU ACATECIBHOCTH, 3aJaBaTh IApaMETPbl M KPUTEPUU HX
JIOCTHIKCHMS;
BBISIBIIATH  3aKOHOMEPHOCTM M IPOTUBOPEUYHS B  PacCMaTpPUBAEMBbIX
(bUBUYECKUX SABICHUSX;
pa3palaThiBaTh IJIaH PEIICHUS MPOOJIEMBbI C YYETOM aHAIM3a HUMEIOIIMXCS
MAaTEPUATIbHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCHUTBH KOPPEKTUBHI B JICATEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJITATOB
L[EJIIM, OLIEHUBATh PUCKU MOCJIECACTBUM AEATEIbHOCTH;
KOOPJIMHUPOBATH ¥ BBHITIOHSITH PA0OTY B YCIOBUSX PEaTbHOTO, BUPTYAIBHOTO
1 KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBaTh KPEaTUBHOE MBIILJICHUE MPU PEIICHUHN KU3ZHEHHBIX MPOOJIEM.
ba3oBble ucciieoBarTe/IbCKHe AeiiCTBUS:
BJIAJICTh HAYYHOM TEPMHUHOJIOTHEH, KIIFOYEBBIMU MOHATHSIMH U METOJAMU
bu3uYECKON HAYKH;
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BJIaJIeTh HaBbIKAMH Y4€OHO-HCCIIEIOBATENILCKON U MIPOEKTHOM J1eATEIbHOCTH
B o0Osiact (pu3uKH, CIIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEIbHOMY TIOUCKY
METOJIOB pEeLIeHUs 3a/lad (PU3NYECKOTO COACPNKAHMSI, MPUMEHEHHUIO Pa3JIMYHbIX
METOJIOB TIO3HAHNUS;

BIQJIETh BUJAAMU JIEATEIBHOCTH IO TMOJyYEHHUIO HOBOTO 3HAHHS, €ro
UHTEpPIIPETAlli, NPEeoOpa3OBaHUI0O M NPUMEHEHUI0 B Ppa3IMYHbIX YYEOHBIX
CUTYalIMsIX, B TOM YHCIIE TIPU CO3/IaHUU YUYE€OHBIX MPOEKTOB B 00JaCTH (PU3HUKHU;

BBISIBJISITH NIPUUMHHO-CJICICTBEHHBIE CBSI3M M aKTyaJU3upoOBaTh 3ajady,
BBIJIBUTaTh THIIOTE3Y €€ PEeLIECHUs], HAaXOAUTh apIyMEHTHI JIsl J0Ka3aTeIbCTBA CBOUX
YTBEpXKACHUM, 3a7]aBaTh MapaMeTPbl U KPUTEPUN PELLICHUS;

aHAJIM3UPOBATh TOJYYCHHBIE B XOJE peIIeHHWs 3aJadd  pPe3yibTaThl,
KPUTHUYECKH OIICHMBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
yCIIOBUSIX;

CTaBUTh M (OpMyIUpOBaTh COOCTBEHHBbIE 337aud B 00pa3oBaTEIbHOU
JesITeIbHOCTH, B TOM YHCJIE TIPU U3Y4YE€HUU (PUBUKH;

JaBaTh OLEHKY HOBBIM CUTYAaIlUsIM, OLICHUBATh IPUOOPETEHHBIHN OIBIT;

YMETh TEPEHOCUTh 3HaHUS 10 (U3MKE B MPAKTUUYECKYIO 001acTh
KHU3HEACSITETbHOCTH;

YMETh UHTErPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTei;

BBIIBUTaTh HOBBIE UJIEU, IPEAIAraTh OPUTMHAIIBHBIE ITOIXO/Ibl U PELLICHUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, TOMYCKAIOIINE ATbTEPHATUBHBIE PEIICHHUS.

Pabora c undgopmanmei:

BJaJIeTh HABBIKAMM MOJy4eHUs MHPOpMalMK (PU3MUYECKOTO COACpNKAHMS U3
UCTOYHUKOB Ppa3HbIX THUIIOB, CAaMOCTOSTEIbHO OCYIIECTBIATh IOUCK, aHAJM3,
CHUCTEMATHU3alMI0 U WHTEPIPETalni0 WHPOPMAIUU DPA3IMYHBIX BHUIOB U (hopm
MpEe/ICTaBICHNUS;

OILICHMBAThH JOCTOBEPHOCTH HH(DOPMAIIHH;

WCIIONIb30BaTh  CPEACTBAa  MH(POPMAIMOHHBIX HM  KOMMYHUKAIIMOHHBIX
TEXHOJIOTMI B PEIICHUN KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX U OPraHU3alMOHHBIX
3aJ1a4 ¢ COOII0ACHUEM TPEOOBaHUI SPrOHOMUKH, TEXHUKHU O€30MaCHOCTH, TUTHEHBI,
pecypcocOepexeHus, MPaBOBbIX M ATHUYECKUX HOPM, HOPM HH(POPMAIMOHHOM
0e30MacHOCTH;

CO3/1aBaTh TEKCTHl (U3MUYECKOTO COACpNKAHHUS B Pa3IMYHBIX (opmaTax C
yu€TOM Ha3zHA4YeHUS HHPOPMAIINH U IEJIEBON ayIUTOPUH, BEIOKMpasi ONMTUMAJIbHYIO
dbopMy mpeacTaBICHUS U BU3yaTu3alliu.

KoMMmyHnKkaTHBHBIE YHMBepPCAJIbHbIE YueOHbIe 1elCTBUA:
OCYIIIECTBJIATH OOICHNE HAa YPOKax (PU3HUKH U BO BHE-YPOUHOU JEATEITHHOCTH;
pacmo3HaBaTh MPEANOCHUIKA  KOH(MIMKTHBIX CUTyallMd ¥ CMATYATh
KOH(JIMKTHI;
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Pa3BEPHYTO U JIOTMYHO M3JIATaTh CBOK) TOYKY 3PEHUS C HUCIIOJIb30BAHUEM
SI3BIKOBBIX CPEJCTB;

[MOHUMAaTh M MCIIOJb30BaTh MPEUMYIIECTBA KOMAHJIHOW M WHIWBUIyaIbHON
paboThI;

BBIOMPATh TEMATHKy W METOJBl COBMECTHBIX NEHUCTBHA C Y4ETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEHN KaXKJA0T0 YiI€HA KOJUICKTUBA;

MPUHUMATh  1EJIM  COBMECTHOM  JEATEIbHOCTH, OPraHU30BBIBATH U
KOOPJIMHUPOBATh JICUCTBUA IO €€ JOCTHXCHUIO: COCTaBJATH IUIAH JICMCTBUM,
pacrpenensaTb pojid ¢ Y4€TOM MHEHHMM YYacCTHHUKOB, OOCYXJaThb pe3yJIbTaThl
COBMECTHOM paboThI;

OIICHUBATh KAYECTBO CBOETO BKJIAJa M KaXJA0T0 Y4aCTHUKA KOMaH]Ibl B OOLTUI
pe3yJabTar Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajaraTb HOBBIE TMPOEKTHI, OILICHMBaTh HJEH C TMO3ULIHUU HOBHU3HBI,
OPUTHHAJIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIIITh ITO3UTUBHOE CTPATETMYECKOE MOBEACHHE B PAa3JIMYHBIX
CUTYaIUsX, IPOSIBIISATH TBOPUYECTBO U BOOOPAKEHHUE, OBITH MHUITUATHBHBIM.

PerysiTuBHbIE YHUBEpCcaJbHbIe y4eOHbIe 1eiicTBUA
Camoopranusanus:

CaMOCTOSITEJIBHO OCYILECTBJISTh MO3HABATEIbHYIO JEATEIBHOCTh B 00JIACTH
GU3NKM W aCTPOHOMHUH, BBISBISTH MPOOJEMBI, CTaBUTh H (POPMYIHPOBATH
COOCTBEHHBIC 3aJ1a4M;

CaMOCTOSITEJIbHO COCTAaBJISITh IUIAH PEIIEHUS PAacu€THBIX M KayeCTBEHHBIX
3aj1a4, MJIaH BBIOJHEHUS MPAKTHIECKON pabOTHI ¢ y4ETOM MMEIOIINXCS PECypPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTCHU;

JaBaTh OLIEHKY HOBBIM CUTYyalUsIM;

pacImmpsTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMUHBIX TPEIOUTEHHH,

JeNiaTh OCO3HAHHBIM BBIOOpP, apryMeHTHpOBaTh €ro, OpaTh Ha ceds
OTBETCTBEHHOCTH 3a PEIICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO M IMPOSIBICHHUIO 3PYIUMLUMKA B 00JIacTH
($u3MKH, TOCTOSTHHO MOBBIIIATH CBOM 00Pa30BAaTEIbHBINA U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLHOHAIbHBIH HHTEJVIEKT:

JaBaTh OLIEHKY HOBBIM CHTYallUsM, BHOCUTh KOPPEKTUBHI B JESATEIHHOCTB,
OLICHHMBATh COOTBETCTBUE PE3YJIbTATOB 1IEJISIM;

BJIa/JI€Th  HABbIKAMU  IO3HABATENIbHOM  pediaekcuu  Kak  OCO3HAHUS
COBEpIIAEMbIX JEHCTBUM M MBICIUTENBHBIX MPOLECCOB, HUX pPE3yJIbTaTOB U
OCHOBaHUIA;

MCIONIb30BaTh MPHUEMBI pepiieKCUn IS OLEHKU CUTYyallud, BEIOOpa BEPHOTO
pelIeHus;
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YMETh OIIEHWBATh PUCKHM U CBOEBPEMEHHO IPUHUMATH pEIICHUS M0 HUX
CHUKEHHUIO;

MPUHUMATh MOTHBBI M apryMEHTBl APYTUX TPH aHAIW3€ pPe3yIbTaToOB
NEeSTEHHOCTH;

MPUHUMATH ce0s1, MTOHUMAst CBOU HEJOCTATKU U JIOCTOMHCTBA,;

MPUHUMATh MOTHBBI W apryMEHTBHI APYTHX ITIPH aHaJu3e pPe3yJIbTaTOB
NEeSATETBHOCTH;

MIPU3HABATh CBOE MPABO M MPABO JAPYTHX HA ONTHOKH.

B nportiecce 1oCTHKEeHNSI TUYHOCTHBIX PE3YJIbTATOB OCBOCHUS IPOTPAMMBI 110
bu3uke 1 YpPOBHSA CpeaHero oOmero o0pa3oBaHHS Yy  OOyYaroUIuxcs
COBEPIIICHCTBYETCS OMOITMOHAIIEHBIN HWHTEJUICKT, TIPEAIOIar atoIun
c(OpMUPOBAHHOCTD:

CaMOCO3HaHU, BKIIFOYAIOIIET0 CIIOCOOHOCTh IIOHUMATh CBOE SMOITMOHAIBHOE
COCTOSIHHE, BUJICTh HAMPABIICHUS Pa3BUTHS COOCTBEHHOW AMOIIMOHAILHOMN cephl,
OBITH YBEPEHHBIM B ce0¢;

CaMOpETYJIMPOBaHUS, BKIIOYAIONIET0 CAMOKOHTPOJb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEJICHHE, CIIOCOOHOCTh aIanTHPOBAThCI K
AMOITMOHAIEHBIM U3MEHECHUSIM U TPOSIBIISITE THOKOCTD, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAINH, BKIIOUAIOIICH CTPEMIICHUE K JOCTIKCHUIO TIEH U
yCrexy, ONTUMH3M, WHHUIIMATHUBHOCTh, YMEHHE JICHCTBOBATh HCXOJS U3 CBOMX
BO3MOKHOCTEH;

AMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATBLHOE COCTOSIHUE
JIPYTUX, YYUTHIBATH €0 TPH OCYIIECTBICHUU OOIICHHS, CHOCOOHOCTh K
COYYBCTBHIO M COIIEPEIKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITIOYAIOIINX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIIATH UHTEPEC U pa3pemiaTh KOH(IUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K konity o6yuenus B 10 kiacce nmpeMeTHbIE pe3ybTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpakaTh CHOPMUPOBAHHOCTH Y O0OYYaIOIMIUXCS YMEHHUIA:

JEMOHCTPUPOBATh HAa MPHUMEpPAX poJib U MecTo (pu3uku B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTUHBI MUPA, B Pa3BUTUU COBPEMEHHON TEXHUKU H
TE€XHOJIOTUH, B PAKTUYECKOU JIESITETbHOCTH JIFOJIEH;

VUYUTHIBATh TPAHUIBI TPUMEHEHUS W3YYEHHBIX (PU3UYECKUX MOJIEICH:
MaTepHalibHasl TOUKa, MHEpIUAIbHAs CUCTEMa OTCU€Ta, a0CONIOTHO TBEPAOE TEJIO,
WJICAJIBHBIN ra3, MOJIEJIM CTPOEHHUS Ta30B, KUIAKOCTEH U TBEPABIX TEJ, TOUCYHBIN
AIEKTPUUYECKUN 3aps]l IPU pelieHUuU (PU3NYECKUX 3a7aY;

pacno3HaBaTh (PU3NYECKUE ABJICHUS (MPOIECChI) U OOBACHATH UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJIIPHO-KMHETUYECKOW TEOPUU CTPOEHHUS BEIIeCTBA U
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3JIEKTPOAMHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE NIPSAMOJIMHENHOE JBUKEHNUE,
CBOOOJIHOE TIAJICHUE TEJ, JBMIKEHUE 1O OKPYKHOCTU, MHEPIIUS, B3aHMOJICHCTBUE
Ten, nuddysus, OpOyHOBCKOE IABUKEHUE, CTPOCHHUE JKUJKOCTEH M TBEPIBIX TeT,
M3MEHEHHE O00BhEMA T MPU HarpeBaHUM (OXJIAKIEHUH), TEIUIOBOE PaBHOBECHE,
HCHapeHne, KOHJCHCAlMs, IUIABJICHUE, KPUCTAJUIM3alus, KUIECHHE, BIIAXKHOCTH
BO3/lyXa, MOBBIIICHUE IABJICHUS ra3a MPU €ro HarpeBaHUU B 3aKPBITOM COCYJE,
CBSI3b MEXY IMapaMeTpaMH COCTOSHMS Ta3a B M3OIMPOLIECCaX, AJIECKTPU3auUs Tel,
B3aMMO/ICVCTBUE 3apsII0B;

OMKCHIBATh MEXAHUYECKOE JBIKCHUE, UCIONB3YS (DU3UUYECKUE BEIUUYMHBI:
KOOpAMHATA, IyTh, IEPEMELICHHE, CKOPOCThb, YCKOPEHHE, Macca Tena, Cuia,
AMIYJbC Te€JIa, KNHETUYECKAs 3HEPTUs, MOTCHIMAJIbHAS SHEPrUsl, MEXaHU4eCKas
paboTa, MexXaHW4YecKas MOIMHOCTh;, TMPU OMNHCAHWUH TPABWIBHO TPAaKTOBAThH
(GuU3MUECKUil CMBICT MCHOJB3YEMbIX BEJIMYUH, MX OOO3HAUEHUS W EAUHUIIBI,
HaXOJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (DU3UUYECKYIO0 BEJIUYUHY C JPYTUMHU
BEJIMYMHAMU;

ONMCHIBAaTh H3YYEHHBIC TEIUJIOBBIC CBOMCTBA TEJI U TEIUJIOBBIC SIBJICHHS,
UCTIONIb3ys (U3MYECKUE BEIWYUHBI: JaBJICHHE Ta3a, TeMIeparypa, CpemHss
KUHETUYECKAsT SHEPrUsl XaOTUUECKOTO JABMXKEHHUSI MOJIEKYJ, CPEIHEKBAIpaTUYHAS
CKOPOCTh MOJICKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSSI JHEprus, padbora rasa,
KO3 (DUIIMEHT TMOJIE3HOr0 JEeHCTBUS TEIJIOBOTO JBUTATENsl; IPU ONUCAHUU
NpPaBUJIbHO TPAaKTOBAaTh (PU3MYECKUM CMBICT HCIOJB3YeMbIX BEJIUYMH, UX
0003HAaUeHUsS W EAWHMIIBI, HAXOAUTh (OPMYJBI, CBS3BIBAIOIINE JIAHHYIO
(pU3MUECKyI0 BEIMUYHUHY C APYTMMH BEIUUUHAM;

ONMUCHIBATh U3YYEHHBIE AIEKTPUUECKUE CBOMCTBA BEILIECTBA U JIEKTPUUECKUE
sBJ€HUs (IIPOLIECCHI), UCTIONB3YSl (PU3NUECKUE BEIUUYUHBI: JIEKTPUUECKUN 3apsij,
3JIEKTPUYECKOE TOJIE, HAMPSHKEHHOCTD ITOJIS, MMOTEHIMAI, PA3HOCTh MOTEHIUAJIOB,;
IpyU ONUCAHUM TPABUJIBHO TPAKTOBaTh (PU3MUECKUN CMBICI MCIOJIb3yEeMbIX
BEJIMYMH, WX OOO3HAYEHUS W CJAUHUIIbI; YKa3bIBaTh (POPMYJIbI, CBS3BIBAIOIIME
JTaHHYI0 (U3UYECKYIO BEIMYHUHY C IPYTUMH BEIIMUYNHAMH,

aHAIM3UPOBaTh (PU3UUYECKHE TMPOIECChl U SBICHUS, UCIONIB3Yys (pu3nyeckue
3aKOHBI ¥ MIPUHIHUIBIL: 3aKOH BCceMUpHOTo Tarotenus, I, I u 111 3akonbr HertoToHA,
3aKOH COXPAHECHUSI MEXAaHUYECKOM JSHEPIHM, 3aKOH COXPAaHEHUS HWMITYJbCa,
MNPUHIUIT CYNEPNO3UIMNA CUJI, MPUHIUIT PABHOIPABUS WHEPLHUAIBHBIX CHCTEM
OTCYETA, MOJICKYJISIPHO-KMHETUYECKYIO TEOPUIO CTPOEHHUS BEILIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CPEIHEN KMHETHYECKOW HEPTUM TEILUIOBOTO JABHXKEHHUSI MOJIEKYJ C
aOCOJIIOTHON TeMIlepaTypoH, MEePBbIil 3aKOH TEPMOJIUHAMUKH, 3aKOH COXpPaHEHUS
3JIEKTPUYECKOTO 3apsna, 3akoH KyloHa, mpu 3TOM pasnuyarh CIOBECHYIO
(GbOpMyIHPOBKY 3aKOHA, €T0 MAaTEeMaTHYECKOE BBIPAKEHUE M YCIOBHS (TPaHUIBI,
00J1aCTH) MPUMEHUMOCTH;
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O0OBSACHATH OCHOBHBIC MPUHIIUIIBI IEUCTBHSI MAITUH, TPUOOPOB U TEXHUUECKHUX
YCTPOMCTB; pa3anyarh yCJIOBUS UX O€30MaCHOTO MCIOJIb30BAHUS B MTOBCEIHEBHOMN
KU3HH,

BBITIOJTHATh OKCIIEPUMEHTHI TI0 HCCIIENOBAHUIO (DU3UYECKUX SIBIICHUUA W
MPOIIECCOB C WCITOJIb30BAaHUEM TIPSIMBIX W KOCBEHHBIX HM3MEPEHHH, MPU HTOM
dbopmynupoBaTh MpoodsIeMy/3a/1auy U TUIIOTE3y YYeOHOTO IKCIIEPUMEHTa, COOUPaTh
YCTaHOBKY U3 MPEIOKEHHOTO 000PYI0BaHHMSI, TPOBOIUTH OIBIT U (HOPMYJIUPOBATH
BBIBOJIBL;

OCYIIECTBJISAThH MPSAMbIC U KOCBEHHBIE MU3MEPEHUSI (PU3NUECKUX BEIMYUH, TPU
ATOM BBIOMpaTh ONTHUMAJBHBIN CHOCOO M3MEPEHHS M HCIOJIh30BAaTh W3BECTHHIC
METO/IbI OLICHKHU MOTPEIIHOCTEN N3MEPEHN;

WCCJIEIOBAaTh  3aBUCHUMOCTH  MEXKAYy  (PU3NYECKUMH  BEIUYHMHAMH  C
UCIIOJIb30BAaHUEM MPSAMBIX HM3MEPEHHM, MPU 3TOM KOHCTPYHPOBATH YCTAHOBKY,
(UKCHPOBATH PE3YJIBTATHI TIOJYYCHHON 3aBUCUMOCTH (PH3NYCCKUX BEIIMYMH B BHJIC
TaOJIHIl U TPaPHUKOB, JI€JIaTh BHIBOJBI IO pe3yIbTaTaM UCCIICI0BaHNUS;

coOmroiaTh mpaBuiia 0€30MacHOTO TpyAa MPHU MPOBEACHUU HCCIEAOBAHHUN B
paMKax y4eOHOTO OHKCIIEPUMEHTa, Y4eOHO-HCCIIEOBATEIbCKON M MPOEKTHON
JESTEIbHOCTH C MCIOJB30BAaHUEM H3MEPHUTEIBHBIX YCTPOWUCTB M J1a00OpaTOPHOTO
000pyIOBaHUS;

pemiath pacu€THblE 3a7auyd C SIBHO 33JaHHOM (U3UYECKOW MOJEIbIO,
UCTIONB3Ys (U3MUECKUE 3aKOHBI U MIPHUHIIUIIBI, HA OCHOBE aHAJIN3a YCIIOBUS 3a/1a4uu
BBIOMpATh (DPU3UYECKYIO MOJIEIb, BBIACIATh (PU3NYECKUE BEIUYUHBI U (POPMYIIBI,
HEoOXoMUMbIE NIl €€ pEIleHUs, MPOBOAUTh PAcu€Thl U OLIEHUBATh PEATBHOCTH
MOJIYYEHHOTO 3HAYCHUS] (PU3UUECKON BETUUHHBL

peraTh KaueCTBEHHBIE 3a/1aUi: BBICTPAUBATh JIOTHUECKH HEMPOTUBOPECUHUBYIO
LENOYKY PacCyXICHUU C OMOpON Ha H3YUYCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH H
dbu3uYecKue SBICHUS,

HCITOJIB30BaTh ITPH PEIICHUH YICOHBIX 33]1a4 COBPEMECHHBIC HH(POPMAIMOHHBIC
TEXHOJIOTUU JUIsl TIOUCKA, CTPYKTYPUPOBAHUS, WHTEPIPETAUNA U TPEICTABICHUS
y4eOHOM ¥ Hay4YHO-TIOMYJSIPHOW WHQOpMAIMK, TOJYYEHHONW U3 pPa3INYHbIX
UCTOYHUKOB, KPUTUUYECKH aHAJIM3UPOBATH MOJIyHaeMyI0 HH(POPMAIIHIO;

MIPUBOJINUTH MIPUMEPHI BKJIAJa POCCHMCKUX M 3apyOeKHBIX YIEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, 0OBSICHEHHE TIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTUE TEXHUKU
1 TEXHOJIOTHH;

HCITOJIB30BaTh TCOPETUICCKUE 3HAHUS 110 (PU3HUKE B ITOBCETHEBHOW KU3HU IS
obOecrieueHuss 0E30MAaCHOCTH TpU OOpalieHuu C TpUOOpaMH M TEXHUYECKUMU
yCTPONCTBAMHU, JIJISi COXPAHEHUs 370POBBS U COOIIOACHUS HOPM KOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOILIEH cpeJie;
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paboTath B TpyINIe C BBIMOJHEHUEM PA3JIHYHBIX COIUAIBHBIX POJICH,
IUTAaHUPOBATh pPabOTy TPYMIbl, PAIMOHAIBHO PACTIPENCNSITh OOS3aHHOCTU U
IJIAHUPOBATH JIESITEILHOCTh B HECTAHIAPTHBIX CUTYalUsIX, aJICKBATHO OLICHUBATH
BKJIQJ] KQXJI0TO U3 YYACTHUKOB TPYIIIIBI B PEIICHUE paCCMAaTPpUBAEMOM TPOOTIEMBI.

K koniy o0yuenus B 11 kiiacce npeMeTHbIC Pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh C(POPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUI:

JEMOHCTPUPOBATh Ha MpUMEpax poyib U MeCTo (u3uku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4yHOW KapTUHbI MUpPA, B PAa3BUTUHU COBPEMEHHOW TEXHUKHU U
TE€XHOJIOTUH, B MPAKTUYECKOW NEATEIBHOCTU JFOJIEH, LIEJIOCTHOCTh U €IMHCTBO
¢bu3HUecKoil KapTUHBI MUPA;

VUUTHIBATh TPAHUIIBI TPUMEHEHUS] W3YUYCHHBIX (PU3MUECKUX MOJETEH:
TOYEYHBIA ANEKTPUYECKUMN 3apsl, JIyd CBETA, TOUYCYHBIM NCTOYHUK CBETA, sIIEpHAS
MOJIeNIb aTOMa, HYKJIOHHAas MOJeNlb aTOMHOIO siipa MpHU pelieHUd (U3NUECKUX
3a/1ad;

pacno3HaBaTh (PU3NYECKUE SABJICHHS (MPOIECChI) U OOBACHATh UX HA OCHOBE
3aKOHOB 3JIEKTPOJMHAMUKHN U KBAaHTOBOW (PU3MKU: DIEKTPUUECKAsT TPOBOJUMOCT,
TEIJIOBOE, CBETOBOE, XMMHUUYECKOE, MATHUTHOE AEHCTBHUS TOKA, B3aWMOJCHCTBUE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKIHWS, JCHUCTBUE MArHUTHOIO TMOJA Ha
MPOBOAHUK C TOKOM M JBIXKYUIUMWCS 3apsll, SJIEKTPOMATHUTHBIE KOJIEOaHUS U
BOJIHBI, TPSIMOJIMHEMHOE pPACHPOCTPAHEHHE CBETA, OTPAKEHHUE, IPEIOMIICHHUE,
uHTtepdepeHus, audpakuus ¢ [OJsSpU3aIUs CBETa, JUCIEPCUS CBETA,
doToanekTpuaeckuii 3pdekt (pororddekr), cBeTOBOE NaBlICHHE, BOSHUKHOBESHUE
JUHEWYATOro CHEKTpa aTroMa BOAOpPOAA, €CTECTBEHHAsi M HUCKYCCTBEHHas

PaaOaKTUBHOCTD;
ONKCHIBATh M3YYEHHBIE CBOMCTBA BEIIECTBA (IIEKTPUUYECKUE, MAarHUTHBIE,
ONTHYECKHE,  DJIEKTPUYECKYIO  MPOBOJAMMOCTb  pa3JIMYHBIX  CpeA) H

ANIEKTPOMATHUTHBIE SIBJIEHUS (TIPOLECCHI), HCHONB3Ys (U3UUECKUE BEIUYUHBI:
ANEKTPUYECKUIN 3apsl, CHJIa TOKA, DJIEKTPUUECKOE HANPSHKEHUE, IIEKTPUYECKOE
COTIPOTHUBIIEHUE, Pa3HOCTh MOTEHLIMAJIOB, AJIEKTPOJBIKYIAs CUila, paboTa TOKa,
UHAYKIUS MarHuTHOro mnousisi, cwia Ammnepa, cwia JIopeHna, WHIYKTHBHOCTB
KATYLIKW, JHEPrUs JJIEKTPUYECKOrO M MArHUTHOIO IIOJIEW, IEPUOA MU 4YacToTa
KojeOaHuil B KoyeOaTeIbHOM KOHTYpe, 3apsii M Cuja TOKa B IpoOIEecce
TAPMOHHUYECKUX DJIEKTPOMAarHUTHBIX KojJeOaHu#, (OKYCHOE pacCTOsSHUE U
ONTHYECKas CUJla JIMH3bI, MPU OINUCAHUU TPABUIBHO TPAKTOBAaTh (PU3MUYECKU
CMBICII HCIOJb3YEMBIX BEJIMYMH, HMX OO0O3HAUYE€HHMs] M €IWHMIIbI, YKa3bIBaTh
(opMyJIbl, CBSI3BIBAIOIINE TaHHYIO (PU3HUECKYIO BETUUYUHY C APYTUMHU BEIMUMHAMU;

ONMCBHIBATh H3YyYECHHBIE KBAHTOBBIE SBIEHHUS W IPOLECCHI, HCIOIb3Ys
(¢u3nyecKkue BEIUYUHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI U
4acTOTa CBETA, SHEPIUs U UMITYJIbC (DOTOHA, IEPUOJ MMOTypacnana, YHEPrus CBA3H
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aTOMHBIX SI7IEp, TPU OMUCAHWUU TPABUIBHO TPAKTOBATh (U3HUECKHH CMBICI
UCIOJIb3yeMbIX BEJIMYMH, MX OOO3HAYEHUs W €JIMHUIIBI, YKa3bIBaTh (POPMYIIBI,
CBSA3BIBAIOIIUE JIAHHYIO (U3MYECKYI0 BEIWYUHY C JIPYTMMHU BEJIUYHHAMH,
BBIYUCIISTh 3HaUeHUE (PU3NUYECKOU BEITUUYUHBI,

aHATM3UPOBATh (PU3MUYECKHE TMPOIIECCHl W SBICHUS, UCTONB3Ys (pu3nyeckue
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCIEA0BATEILHOTO U MapalieIbHOTO
COCIMHEHUSI NPOBOIHUKOB, 3aKOH Jlxoynsa—JleHla, 3aKOH 3JIEKTPOMATHUTHOU
WHIYKIHWH, 3aKOH TPSMOJIMHENHOIO PACHpPOCTPAHEHHS CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHeHUE OiHIITeHHa mis Gorodddekra,
3aKOH COXPAHEHUsl SHEPrUHU, 3aKOH COXPAHEHUS HMIIYJIbCA, 3aKOH COXPaHEHUS
AJIEKTPUUYECKOTO 3apsijia, 3aKOH COXPAHEHHUSI MAaCCOBOI0 4HCia, MOCTynarsl bopa,
3aKOH PaJIMOAKTHBHOTO Pacmaja, Mpy 3TOM Pas3indaTh CIOBECHYIO (hOPMYITHUPOBKY
3aKOHAa, €ro MaTeMaTHYeCKOE BBIPAXKEHUE U YCIOBUA (TpaHMIbl, OO0JIACTH)
IPUMEHUMOCTH;

OTIpEIENIATh HAMIPaBJICHUE BEKTOPA MHIYKIIMM MAarHUTHOTO TOJISI IPOBOTHUKA
C TOKOM, cuJibl Amniepa u cuibl JlopeHiia;

CTPOUTh U OIKCHIBATh H300paKEHHE, CO3[]aBa€MOE€ IUIOCKHM 3E€PKajoM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIECIOBAHUIO (M3UYECKUX SIBICHUUA W
IPOLIECCOB C MCIOJIb30BAaHUEM TPSMBIX M KOCBEHHBIX H3MEPEHUI: MPU 3ITOM
dbopmynupoBath MpoodsIeMy/3a1auy 1 TMIOTE3y Y4eOHOT0 IKCIIEpUMEHTa, COOUPaTh
YCTaHOBKY U3 MPEII0KEHHOTO 000PY10BaHMUS, TPOBOUTH OIBIT U (HOPMYITUPOBATH
BBIBOJIBL;

OCYIIECTBJISAThH MPAMbIE M KOCBEHHBIE MU3MEPEHUS (PU3NYECKUX BEJIMYUH, TPU
ATOM BBIOWMpaTh ONTHMAJBHBIN CMOCOO M3MEPEHHS M WCIOJIh30BaTh W3BECTHHIC
METO/IbI OLICHKH MOIPEIIHOCTEN N3MEPEHNN;

HCCIIeI0OBATh 3aBUCUMOCTH (PM3UYECKUX BEJIMUUH C UCTIOIb30BAHUEM MPSIMBIX
U3MEPEHUN: TPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (DUKCHPOBATH PE3YJIbTaThI
MOJIYYCHHOW 3aBUCUMOCTH (DM3MUECKUX BEJIWYMH B BHUJE TaOIUI] U TPaduKOB,
JIeIaTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIIEI0BAHMUS;

coOmro/1aTh MpaBuiia 0€30MacHOro TpyJa MPU MPOBEACHUN HCCICIOBAHHUN B
paMKax ydeOHOro SKCIEepUMEHTa, Y4e€OHO-UCCIENOBATENbCKON U MPOEKTHOU
NESTETPHOCTH C WCIIOIB30BAHUEM HM3MEPHUTEIIBHBIX YCTPOUCTB M J1a0OPATOPHOTO
000py10BaHUS;

pemiaTh pacu€THble 3aJa4yd C SBHO 3aJaHHOW (U3MYECKON MOJENbIO,
UCTIOJIb3Ys (PM3HUECKUE 3aKOHBI U MPUHITUITBI, HA OCHOBE aHAJIM3a yCIOBUS 3aa9u
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3NUYECKUE BEIUYUHBI U (POPMYIIBI,
HEOoOXoUMBbIE NIl €€ peIleHHUs, MPOBOJAUTh PAcu€Thl U OLIEHUBATh PEATBHOCTH
MOJTYYeHHOTO 3HAYCHUS (PU3UIECKOU BEIIMINHBI,
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pelaTh Ka4eCTBEHHBIEC 33/1a4d: BBICTPAUBATh JIOTUYECKU HEMIPOTUBOPEUUBYIO
LEMOYKY pacCyX IEHU C OMOpPON Ha H3YyYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
dbu3uYeCKHe SIBIICHNUS,

HCITOJIB30BATh MTPH PEIICHUN YISOHBIX 33]1a4 COBPEMEHHbBIC HH(POPMAITMOHHBIC
TEXHOJIOTUU JIsl TIOMCKA, CTPYKTYPUPOBAHUSI, UHTEPHPETAIIMU U TPEACTABICHUS
y4eOHOM M HAy4YHO-TIONMYJSAPHOW HHQPOpMAIMHU, TOJYYECHHON U3 PazIMYHBIX
HMCTOYHUKOB, KPUTHYECKHU aHAIM3UPOBATH MOJTydyaeMyro HH(opMaIuio;

OOBSACHATh TPUHIUIBI JCHCTBUS MAIIWH, TPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inyaTh yCIOBUSA WX 0€30MaCHOT0 MCIOJIb30BAaHUSI B TTOBCEAHEBHOM
KU3HU;

MIPUBOJIUTH MPUMEPHI BKJIaJIa POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOILIECCOB OKPYXKAIOIIETO MHUpPa, B Pa3BUTHUE
TEXHUKHU U TEXHOJIOTHH;

HCIIOJIB30BaTh TEOPETUUECKUE 3HAHUS 110 (PU3UKE B MMOBCETHEBHOM KU3HU IS
obOecrieueHuss OE30MaCHOCTH TMpU OOpalieHuu C NpUOOpaMH U TEXHUUYECKUMU
yCTPONCTBAMHU, JIJISi COXPAHEHUS 370POBbS U COOIIOJECHUS HOPM IKOJIOTHYECKOTO
MOBEJICHUS B OKPY’KAIOLIEN CPEE;

paboTaTh B TpyNIe C BBIMOJHEHUEM PA3JTHYHBIX COIUAIBHBIX POJICH,
IJIAHUPOBaTh palbOTy TPYNIbI, PAMOHAIBHO PACOPENENATh OOSI3aHHOCTU H
IJIAHUPOBATH JIESITENBHOCTh B HECTAHIAPTHBIX CUTYyalMsSX, aJ€KBATHO OLICHUBATh
BKJIQJ] KQXJI0TO U3 YYACTHUKOB TPYIIIIBI B PEIICHUE pacCMaTprUBaeMoOil IPOOIEMEI.
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TEMATHUYECKOE IINTAHUPOBAHHUE
10 KITACC

KoaudecTBO 4acoB

HaumeHoBaHue pa3iesioB U TeM JuiekTpoHHbIE (UG POBHIE)
Ne n/m KouTpoabHbie IpakTHYecKHe
NPOrpamMmsbl Bcero o0pa3oBaTejbHbIe pecypchl
padoTbl padoThbI
Paznen 1. DU3UKA U METOJAbI HAYYHOI'O ITO3HAHUSA
L1 ®u3nKa U METOJbI HAYYHOTO ) bubmuoreka [IOK
’ MO3HAHHS https://m.edsoo.ru/7f41bf72
Uroro no pazaeny 2
Pa3nen 2. MEXAHUKA
bubnuoreka [IOK
2.1 Kunemarika > https://m.edsoo.ru/7f41bf72
29 Jnmavika 7 but6mmoreka [IOK
https://m.edsoo.ru/7141bf72
bubnunoreka [JOK
2. 1 1
3 3aKOHBI COXpaHEHUS! B MEXaHUKE 6 hitps:/m.cdsoo.ru/ 74172
Hroro no paszneny 18
Paznen 3. MOJIEKVYJISIPHAS ®U3UKA U TEPMOJAUHAMMUKA
31 OCHOBBI MOJIEKYJISIPHO- 9 1 bubnmnoreka [JOK
' KUHETUYECKON TEOPUU https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
3.2 10 1
OCHOBBI TEPMOAMHAMHKH https://m.edsoo.ru/7f41bf72
13 ArperatHble COCTOSIHHSI BEIIECTBA. 5 bubnmoreka [JOK
’ ®a3oBbIe MEPEXOIbI https://m.edsoo.ru/7f41bf72
Hroro no paszneny 24
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Paznen 4. JIEKTPOJJUHAMUKA

bubnunoreka [JOK
4.1 C) 10
fleKTpoctatTiia https://m.edsoo.ru/7f41bf72
47 [ToCTOSIHHBIN 3IEKTPUIECKUI TOK. 12 bubnmoreka [JOK
' Toku B pa3MyHbIX Cpeax https://m.edsoo.ru/7f41bf72
Hroro no paszneny 22
Pe3epBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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11 KJIACC

KosmyecTBo yacoB DJIeKTPOHHbIE
HanmenoBaHme pa3jiesioB U TeM ungposbie
Ne n/m P Kourpoabnbie IIpakTHyeckue (1uubp )
NporpamMmsl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pazpen 1. JIEKTPOANHAMMUKA
11 MarnuTHoe 1moJje. DIeKTpOMarHuTHas 1 1 3 bubnuorexa [JOK
) WHTYKIIAS https://m.edsoo.ru/7f41c97¢
Uroro no pazaeny 11
Pa3pnen 2. KOJIEBAHUSA U BOJIHbI
)1 MexaHu4ecKHue U 3JIEKTPOMarHuTHhIE 9 1 bubmuorexa [JOK
' KoJieOaHus https://m.edsoo.ru/7f41c97c
29 MexaHu4eCcKue 1 AIEKTPOMarHUTHBIE 5 | bubnmnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2. 1
3 Onriia 0 3 https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 24
Pasznen 3. OCHOBBI CIEIIUAJIBHOM TEOPUH OTHOCHUTEJBHOCTH
31 OCHOBBI ClIeIIMaJIbHON TEOPUU 4 | bubmuorexa [JOK
’ OTHOCHUTEIBHOCTHU https://m.edsoo.ru/7f41c97c
Wroro no pazneny 4
Pasznen 4. KBAHTOBAS ®U3UKA
bu6mmoreka [JOK
4.1 i
DneMEeHThl KBAHTOBOW ONTHKU 6 hitps://m.cdsoo.rw/7f41c97c
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bubmuoreka [JOK
4.2 C 4
Tpoctne atoma https://m.edsoo.ru/7f41c97¢
bubmuoreka [JOK
4.3 A 5
TOMHOE SAPO https://m.edsoo.ru/7f41¢97¢
Hroro no pasneny 15

Paszpen 5. 3JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHU

5.1 DJeMEeHTHI aCTPOHOMUH H aCTPODU3HKU 7 bubmmorexa [IOK
https://m.edsoo.ru/7f41c97c

Hroro no pazgeny 7
Pa3znen 6. OBOBHIAIOLIEE IIOBTOPEHHUE

6.1 O6o0maromiee MOBTOpEHUE 4 ngﬁ;ﬁfgggﬁ% 41c97c
Uroro no pazaeny 4
Pe3epBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB 110 [TPOT'PAMME 68
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IHOYPOYHOE IINTAHUPOBAHUE

CBOOOJHOTrO MaeHUs

KpuBosmHeliHOE nBUXKEHUE.
JIBr>kKeHUE MaTepUalIbHOM TOUKH IO
OKPY>KHOCTH

10 KUIACC
KoanuectBo yacos DJIeKTPOHHbIE
Tema ypoxa Kontposnbubie  IlpakTHueckue Aata unpposeIe
Bcero u3ydeHusi  oOpa3oBaTe/ibHbIE
padoThl padoThI pecypehI

dusuka — Hayka o0 IIpUpoJe.

Hayunsre MeT(})])I;I)I HO?I,)H;)HI/iI 1 bubmmorexa LHOK
https://m.edsoo.ru/ff0c32e2

OKPY’KaIOIIEro MUpa

Ponb 1 mecTo dusuku B

(hopMHUpPOBaHUH COBPEMEHHOMN | bu6muoreka [IOK

Hay4YHOU KapTUHBI MUPA, B https://m.edsoo.ru/ff0c33e6

MPAKTUYECKON JeATEIBbHOCTHU JII0IeH

Mexanudeckoe IBIKECHHUE.

OTHOCHTEIIPHOCTh MEXaHUUECKOTO | bubmorexa [JOK

nekenus. [lepemenienue, https://m.edsoo.ru/ff0c3508

CKOPOCTb, YCKOPEHHE

PaBHOMepHOE NIpsIMOTIMHETHOE 1 bu6muoreka [IOK

JIBUJKEHUE https://m.edsoo.ru/ff0c3620

PaBHOyCKOpEHHOE NPAMOIUHENHOE | bubnmoreka [JOK

JIBIDKECHUE https://m.edsoo.ru/ff0c372e

CBobOogHOE mazieHne. Y CKopeHue bubnmnoreka [JOK

https://m.edsoo.ru/ff0c39cc

bub6mmoreka [IOK
https://m.edsoo.ru/ff0c3ada
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HpI/IHI_[I/IH OTHOCHUTCJIIBHOCTH

Kunernueckas OQHCPIuAa

8 I'anmunes. MHepuuaabHble CHCTEMBI bubmmorexa LOK
’ p N https://m.edsoo.ru/ff0c3be8
orcueta. [lepBblit 3akoH HproToHa
Macca tena. Cuna. [IpuHnun
9 Cynepno3uInu cuil. Bropoi 3akoH bubmmorexa TIOK
yrep ’ p . https://m.edsoo.ru/ff0c3be8
HeroTona st MaTepraibHONW TOUYKH

10 Tperuit 3akon HeroToHa ams bu6muoreka [IOK
MaTEPUAIBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMHUpHOTO TsAroTeHus. Cuna

11 TspKecTh. IlepBas kocMuueckas bugmorexa LOK

eP https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnmoreka [JOK
Tela https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapduunent

13 TpeHust. Cuiia COpOTUBIICHMS IPU bu6muoreka [IOK
JNIBYDKEHUU TeJIa B )KUIKOCTHU WIIH https://m.edsoo.ru/ff0c3{76
rase
[TocTynarensHOE U BpalareibHOe

14 JBIKEHHE a0COJIFOTHO TBEPIOTO bu6nuoreka [JOK
Tesma. MoMeHT cuibl. 11imedo cuibl. https://m.edsoo.ru/ff0c41a6
VYcaoBust paBHOBECHS TBEPAOTO Tela
NMnynbsc MmaTepuabHON TOYKH,

15 CUCTEMBbI MaTepUATIbHBIX TOYEK. bubnmnoreka [JOK
Nmnynbe cuiibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
uMITyJibca. PeakTuBHOE BU)KEHUE

16 Pabora 1 MOIIIHOCTE CHJIBL. bubmuorexa [JOK

https://m.edsoo.ru/ff0c4502

MepesaH vepes [nanok 22.12.2023 06:16 GMT+03:00
d93ca9cf-ba85-4497-9fd2-4cbae57f7760 |

3

a0

Crpanviua 36 w3 56 \\7/



17

MaTepuaibHOi Touku. Teopema 00
W3MEHEHUU KUHETUYECKOW SHEPTHH

[loTeHumanbHas sHEPrUs.
[loTenumanpHas FHEPrUs ynpyro
ne(OpMUPOBAHHON NMPYKUHBI.
[ToreHmmanpHas 3HEprus Tena
BOJIN3M IOBEPXHOCTH 3eMITH

but6mmoreka [IOK
https://m.edsoo.ru/ff0c461a

18

19

20

[lorenumnansHbIC U
HETOTEHIIMaIbHbIe CHIIbI. CBA3b
pabOThI HEMOTCHIIUATBHBIX CHJI C
M3MEHEHUEM MEXaHUYEeCKON IHEPTUU
CUCTEMBI T€Jl. 3aKOH COXPAHEHUS
MEXaHUYECKOW SHEPTUU

JlaGopatophas pabota
«MccrnenoBanue B3 pabOThI CUIIBI
C U3MEHEHHEM MEeXaHUYeCKOM
SHEPIuy Tella Ha IpuMepe
pacTsHKEHUS PE3HHOBOTO KT'yTa
KontponsHas paboTa 1o teme

«Kunematuka. JIlnHamuka. 3aKOHBI
COXpaHEHHUs B MEXaHUKE)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

but6mmoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

22

OCHOBHBIE TTOJIOKECHHUS
MOJIEKYJISIPHO-KMHETUYECKOMN
Teopun. BpoyHOBCKOE IBUKEHUE.

Auddysus

XapakTep ABM)KCHUA U
B3aUMOJICHCTBUS YaCTUL] BEIIECTBA.
Mopenu cTpoeHHUs ra30B, KUIKOCTEN
U TBEPABIX TEII

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c4dc2
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23

24

25

26

27

Macca monekyn. Konuuectso
BemectBa. [locTostHaas ABoraapo

TennoBoe paBHOBecue. Temneparypa
u e€ nuzmepenue. lllkana remneparyp
Henscus

WUneanpusrii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

AOcomoTHas TemrepaTypa Kak Mepa
CpelHEN KWUHETUYECKON SHEPTUHN
JBUKEHUS MOJIEKYJI. Y paBHEHUE
MenaeneeBa-Knaneiipona

3axoH [lambpTona. I'a30BEIC 3aKOHBI

bubnuoreka [IOK
https://m.edsoo.ru/ff0c4fde

bubmuorexa [JOK
https://m.edsoo.ru/ff0c511e

28

JlabopartopHnast pabota
«HccnenoBanue 3aBUCUMOCTH
MEXy apaMeTpaMu COCTOSTHUS
pa3peKeHHOT0 raza

29

W3onpoueccs! B U€abHOM Ta3e U
uX rpaduuecKoe mpecTaBIeHue

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

30

31

32

Buytpennsis sneprus
TepMOI[I/IHaMI/I‘IeCKOﬁ CUCTEMBI U
criocoObI €€ n3MeHenus. Konnuectso
TEIUIOTHI U paboTta. BHyTpeHHsIs
SHEPrUsi 0JJHOATOMHOTO U/ICaATBHOTO
rasa

Buapl Teronepenaun

y,Z[CJ'IBHaH TEMI0EMKOCTh BEIIECTRA.
KomndecTBO TEIIIOTHI nmpu

but6mmoreka [IOK
https://m.edsoo.ru/ff0c5952

but6mmoreka [JOK
https://m.edsoo.ru/ff0c5¢36

but6mmoreka [JOK
https://m.edsoo.ru/ff0c5¢36
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Tertonepenaye. AnnadaTHbBIN
poIiecc

[TepBblii 3aKOH TEPMOJAMHAMUKHU U

bubmuorexa [JOK

33
€ro MPUMEHEHUE K U30IpoLIECCaM https://m.edsoo.ru/ff0cSefc
HeobOpaTuMocTh po1eccos B
34 apu (I: e. Bropoit I;allclOH bubmmorexa LIOK
PHPOE. p https://m.edsoo.ru/ff0c6230
TePMOJAMHAMUKH
15 [punuun neiicteus n KITJ{ bubmmoreka [IOK
TEIJIOBOM MAaIlIMHBI https://m.edsoo.ru/ff0c600a
36 ukn Kapno u ero KITJ{
37 DKOJIOTHYECKHUE TIPOOTIEMBI
TETIODHEPTETUKH
O06o00maromuii ypox
38 «Monljlc JIT Hai}llp ¢u3uka. OCHOBBI bubmmorexa LHOK
yip ’ https://m.edsoo.ru/ff0c6938
TEPMOJUHAMUKI
KoHTposbHas pabora 1o Teme
39 «MonekynspHaas ¢puszuka. OCHOBBI bubmorexa [OK
yip ' https://m.edsoo.ru/ff0c6a50
TEPMOJMHAMUKI
40 [TapooOpa3zoBaHue U KOHICHCAIHSL. bubmmoreka [IOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOComIIoTHAs 1 OTHOCHUTEILHAS
41 BJIQ’KHOCTB BO3ayxa. HachIeHHbIiI bubmmorexa TIOK
Ayxa. Hl https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno. Kpucrammueckue u
amopdHbIe Tena. AHU30TPOIHUS
E) o P bubmmoreka [JOK
42 CBOWCTB KpUCTAIIIOB. JKuakue

kpuctayyibl. CoBpeMeHHbIE
MaTepuaibl

https://m.edsoo.ru/ff0c6510
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IInaBnenue u KpuUucCTaJluiu3anus.

43 VYV aenbHas TEII0TA IIaBIEHUS bubmnorexa LIOK
A ’ https://m.edsoo.ru/ff0c6708
Cybmumarnms
but6mmoreka [JOK
44 VYpaBHEHHE TEILIOBOro Oajanca
p https://m.edsoo.ru/ff0c6820
OnexTpuszaius Tea. DIeKTPUIeCcKuil
45 3apsi. J{Ba BUlIa SEKTPUUECKHUX bubmorexa HOK
AL a P https://m.edsoo.ru/ff0c6bcc
3aps/10B
IIpoBOAHUKH, TUDIIEKTPUKU U
46 H(I))JI OBOJHHUKHU 3a1j5H bubmmorexa LOK
YHPOBOA ’ https://m.edsoo.ru/ff0c6bcc
COXpaHEHUs AJIECKTPUUECKOTO 3apsiaa
B3anmoneiictBre 3aps10B. 3aKOH
47 Kynona. ToueuHbIl 31€KTPUIECKUI bubmmorexa TIOK
Y ’ p https://m.edsoo.ru/ff0c6ced
3apsn
Harnpsx€HHOCTB 3JIEKTPHYECKOTO
43 nosist. [IpuHImn cynepno3unuu bubnmnorexka HOK
JIEKTPUYECKUX NoJel. JInHun https://m.edsoo.ru/ff0c6df2
HANPSHKEHHOCTH
Pabora cuit aeKTpocTaTu4ecKoro
49 nond. ITorennman. PasHocTh buommorexa OK
’ Hait. https://m.edsoo.ru/ff0c6£00
MMOTEHIINAJIOB
IIpOBOIHUKY U OUIEKTPUKU B
P P BuGmmotexa IJOK
50 3JIEKTPOCTATHYECKOM MOJIE.
https://m.edsoo.ru/ff0c7018
JusnekTpudeckass IpOHULIAEMOCTh
.. Bubmunoreka [IOK
51 OnekrpoémkocTb. KoHnencarop nommoreka [

https://m.edsoo.ru/ff0c7126

MepesaH vepes [nanok 22.12.2023 06:16 GMT+03:00
d93cadcf-ba85-4497-9fd2-4cbae57f7760 |

FEL\

CrpaHuua 40 3 56 \\ /



52

53

54

55

ONEKTPOEMKOCTH IIOCKOTO
KOHJIEHCAaTopa. DHeprus
3apsKEHHOr0 KOHJEHCaTopa

JlabopatopHast pabora "M3mepenue
AJIEKTPOEMKOCTH KOHIeHCaTopa"

[IpuHIMIT NERCTBUSA U IPUMEHEHUE
KOHJIEHCATOPOB, KOMMPOBAJILHOTO
anmapara, CTpyMHOro IpuHTepa.
DnexTpocTaTHyecKas 3aluTa.
3a3eMIIeHHe AIEKTPONpruOOpoOB

DJIEKTPUYECKUI TOK, YCIOBUS €r0
cymiectBoBaHus. [10CTOSHHBIN TOK.
Cuna toka. Hanpsixenue.
Conporusnenue. 3akon OMma aJis
ydacTka 1enu

bubmuorexa [JOK

https://m.edsoo.ru/ff0c72c0

56

[TocnenoBarenbHOE, TApAILIEIEHOE,
CMEIIIaHHOE COCTMHEHUE
npoBoAHKKOB. JlabopaTopHas
pabota «/3yueHue cMEIIaHHOTO
COEJIMHEHHS PE3UCTOPOBY

bu6mmoreka [IOK

https://m.edsoo.ru/ff0c7410

57

58

59

PaboTta 1 MOIITHOCTH AIIEKTPUIECKOTO
ToKa. 3akoH Jlxoynsa-Jlenua

3akoH OMa 11t MOJTHOM (3aMKHYTOM )
anexTpuieckoil nenu. Koporkoe
3ambikaHue. JlaboparopHas padora
«M3mepenune DJIC nctouyHuka ToKa U
€ro BHYTPEHHETO CONPOTUBIICHUS»

DneKTpOHHAs! IPOBOJAUMOCTD
TBEPABIX METAJNIOB. 3aBUCUMOCTh

bu6nunoreka [JOK

https://m.edsoo.ru/ff0c7838

bubmnorexa [JOK
https://m.edsoo.ru/ff0c7ae

0
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CONIPOTUBJICHUS METAJIJIOB OT
TemriepaTypbl. CBEpXIIPOBOIUMOCTh

DJIEKTPUYECKUH TOK B BAKyyMe.

60 .
CBoliCcTBa 3JIEKTPOHHBIX ITYYKOB
[TonynpoBoHUKH, X COOCTBEHHAs

61 U IPUMECHAsl IPOBOAUMOCTb. bubmuoreka [IOK
CaoiicTBa p—n-niepexoja. https://m.edsoo.ru/ff0c84ae
[TonynpoBoiHUKOBBIE TPUOOPHI
DNEeKTpUYECKUM TOK B pacTBOpax U

6 pacIuiaBax 3JIEKTPOJIUTOB. bubnuorexa [JOK
DJIEKTPOJIUTUYECKAS TUCCOIUAIIHS. https://m.edsoo.ru/ff0c82ba
DnekTponns
DJIEKTPUYECKUH TOK B raszax.

63 CamMOCTOSTEeILHBIN U bubmuorexa [JOK
HECAMOCTOSITEBHBIN Pa3psi. https://m.edsoo.ru/ff0c84ae
Momnnus. [Tnazma
DnexTpuyeckrue mpudopsl U

64 YCTPOMCTBA M UX MPAKTUYECKOE bu6muoreka [JOK
npuMmeHeHue. [IpaBuna TEXHUKU https://m.edsoo.ru/ff0c86fc
0e30macHOCTH

65 O6o0maromuii ypok bubnuotexa [JOK
«INEKTPpOIUHAMUKA)» https://m.edsoo.ru/ff0c88be
KonTponbHas pabota mo Teme

66 «Inekrpocraruka. [locTosHHBIN bubnmnoreka [JOK
aneKTpudeckuil Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX CpeIax»

67 PesepBublii ypok. KoHTpoabHas bu6mmoreka [IOK

pabora o Teme "DeKTpoauHaMHuKa"

https://m.edsoo.ru/ff0c8c56
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I[TPOT'PAMME

68 PezepaHblil ypok. O60061maromumii | bu6muoreka [IOK
ypok o Temam 10 kiacca https://m.edsoo.ru/ff0c8f6¢
OBLIEE KOJIMYECTBO YACOB I10 68 3 3
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11 KJIACC

[ToTok BekTOpa MAarHUTHOM

KosmnuecTBo yacos DJIEeKTPOHHbIE
[
padoThI padoThI pecypesr
[TocTossHHBIE MATHUTHI M KX
B3auMoJIeicTBUE. MarHUTHOE MoJIE. | bubmuoreka [JOK
BekTop MarHuTHOM HHAYKIWH. https://m.edsoo.ru/ff0c9778
JIMHUY MarHUTHOW MHIYKIUU
MaruuTHO€ 1oJie MPOBOJHUKA C

) TokoM. OnbIT Dpcrena. 1 bubnuoreka [IOK
B3anmoneiicTBre NpOBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlabopaTtopras pabora «M3ydenne

3 MaFHETHOI;O HOJI')U[ KaTYIHKI/Iy: 1 1 bubmmorexa [IOK

https://m.edsoo.ru/ff0c98fe
TOKOM)»
JleiicTBHEe MarHMTHOTO T10JIS Ha
MPOBOJHUK ¢ TOKOM. Cumita Amrepa.

4 Jlaboparopnas pabota 1 ] bubnnorexa [JOK
«HccnenoBanue nelcTBUs https://m.edsoo.ru/ff0c9ac0
MIOCTOSIHHOTO MarHuTa Ha pamMKy C
TOKOM»

JelicTBuEe MarHuTHOTO NOJISI HA

5 JBIDKYILYIOCS 3aPSKCHHYIO | bubnnorexa [IOK
gactuity. Cuia Jlopenna. Pabora https://m.edsoo.ru/ff0c9df4
cuiibl JlopeHia

6 DneKTpoOMarHuTHast MHAYKIIHSL. 1
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nHaykuuu. O/1C naaykunun. 3aKoH
AJIEKTPOMArHUTHON MHIYKIIUU
Qdapazaes

JlabopartopHnas pabota
«HccnenoBanue BiIeHUA
AJIEKTPOMArHUTHON MHYKIIHN))

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cal 50

NunykTuBHOCTH. SIBIICHUE
camonnaykiuu. IJC
CaMOUHIYKIMH. DHEPIus

MArauMTHOIO IIOJIA KaTylIKU C TOKOM.

DNEeKTPOMArHuTHOE IOoJIe

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

10

TexHuueckre yCTpoucTBa U UX

MNPUMCHCHHUC: ITIOCTOSAHHBIC MAI'HUTHI,

ANEKTPOMArHUTHI,
ANEKTPOABUTATENb, YCKOPUTEIN
AJIIEMEHTAPHBIX YaCTHII,
WHIYKIIHOHHAS TIeYb
O6o6maromuii ypok «MarauTHoe
moJie. DIeKTpOMarHuTHas
WHIYKITASD

bubmuoreka [JOK
https://m.edsoo.ru/ff0cab82

11

12

Konrponbnas padora no reme
«MarauTHOE 10J€.
SHeKTpOMaFHI/ITHaSI HUHAYKOU

CB00O/THBIC MEXaHUYECKUE
Kosiebanus. 'apMoHHUecKre
KosieOanus. YpaBHEHHE
TApPMOHHYECKUX KOJICOAHHH.
[IpeBpaiienue sHepruu

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cad58

bu6mmoreka [JOK
https://m.edsoo.ru/ff0caf06
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13

14

15

16

JlaGopaTtopHnas pabora
«MccnenoBanne 3aBUCUMOCTH
MepHoIa MaJbIX KOJICOaHUIA Tpy3a Ha
HUTH OT JJIUHBI HUTH U MacChl
rpy3a»

KonebaTtenbHbIi KOHTYD.
CB00O/IHBIE AIIEKTPOMArHUTHbIE
KoJIeOaHHS B HICaTbHOM
K0Ne0aTeIbHOM KOHTYpE. AHAIIOTHS
MEXy MEXaHHYCCKUMU U
ANIEKTPOMATHUTHBIMU KOJICOAHUSIMU

®opmyna Tomcona. 3akoH
COXPAaHEHHUS PHEPTHH B UJCATIbHOM
KOJIeOaTeIIbHOM KOHTYpE

IIpencraBieHue o 3aTyxaromux
KosebaHusX. BoIHyX/1eHHbIE
MeXaHUYEeCKHe KoueOaHusl.
Pesonanc. BeinyxacHHbIC
OJICKTPOMAruHuTHBIC KoJIeOaHus

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

Bbu6mmorexa [JOK
https://m.edsoo.ru/ff0cb9c4

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

17

[TepemeHHBIN TOK.
CunyconIaJIbHbIN IEPEMEHHBIN TOK.
MO1HOCTE IEPEMEHHOI0 TOKA.
AMIITUTYAHOE U IEHCTBYIOLIEE
3HAYEHHUE CUJIbI TOKA U HAIIPSKEHUS

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

18

Tpancdopmarop. [IpousBoxactso,
nepeaaya u norpediieHue
JIEKTPUUECKON IHEPTUU

19

YCTpOUCTBO U IPAKTUUYECKOE
IIPUMEHEHHUE YIEKTPUIECKOTO

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cc324
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3BOHKA, TeHepaTopa MepeMeHHOTr0
TOKa, JINHUM 3JIEKTpoIepeaady

DKOJIOTUYECKHE PUCKHU TIPU
MIPOU3BOJICTBE JICKTPOIHEPTHH.

20 KyneTypa ncnonb3zoBanus
3JIEKTPOIHEPTUU B MOBCEAHEBHOM
KUZHU
MexaHu4ecKre BOJTHBI, YCIOBUS

acupocrtpanenus. [lepuon.

21 I()3KoppocTLppacnpOCTpaI})IGHI/m u bubmmorexa [TOK
jumHa BoHsL, Tonepeunsie i https://m.edsoo.ru/ff0cca54
MIPOJI0JIbHBIE BOJHBI

” 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTH bubmuorexa [JOK
3ByKa. Beicora Tona. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DNeKTPOMarHUTHBIE BOJHBI, X

23 cBoiicTBa U ckopocTk. [lkana bubmorexa HOK

https://m.edsoo.ru/ff0ccfe)
AJIEKTPOMArHUTHBIX BOJIH
[IpuHUUMIIBI paIOCBA3U U

24 TeyeBuAeHus. Pa3Burtre cpeacTs
cBs3u. Pagunosnokanus

)5 Kontponbnas padora «Konebanus u bubnuoreka [IOK
BOJIHBI» https://m.edsoo.ru/ff0cc618
[IpssMonuHEHOE pacpoCcTpaHEeHUe

%6 CBETa B OTHOPOJHOM Cpee. bubnnoreka [JOK

TodeuHblid HICTOYHHK cBeTa. JIyu
cBeTa

https://m.edsoo.ru/ff0cd350
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OrtpaxeHue cBeTa. 3aKOHbI

27 oTpaxkeHus cseta. [loctpoenue bubmmorexa [TOK
. https://m.edsoo.ru/ff0cd4e0
M300pa’keHM B TUIOCKOM 3€pKalie
[Ipenomnenue ceta. [loaHoe
)3 BHYTPEHHEE OTpaKECHUE. bubnuoreka [JOK
[IpenenbHbIl yroa MOIHOTO https://m.edsoo.ru/ff0cd 76
BHYTPEHHETO OTPaKEHUs
79 Jlabopartopnast pabora «M3mepenne bubnmnoreka [JOK
MMOKA3aTeIIs MPEJTOMIICHUS CTEKIIA https://m.edsoo.ru/ff0cd67a
JIunzel. [TocTpoenue n3o06pakeHuit
30 B JIuH3€e. DOopMyJia TOHKOM JIMH3BI. bubmorexa HOK
https://m.edsoo.ru/ff0cddle
VYBenuueHue NTUH3bI
JlabopartopHnast pabota
31 «Hccnenosanue CBOMCTB
M300paXeHUI B TMH3aX»
Hucnepcus ceera. CI0KHBIN COCTaB
1 oenoro ceera. L{Ber. JlabopaTopHas
pabota «Habmonenue nucnepcun
CBETa»
1 Wnrepdepennus creta. Audpaxius bubmmoreka [JOK
ceera. Jludpakimonnas pemeérka https://m.edsoo.ru/ff0ced22
34 Ilonepe4HOCTh CBETOBBIX BOJIH. bubmuorexa [IOK
[Tonspusanus ceera https://m.edsoo.ru/ff0cf02e
OnTrueckue mpuOOPHI U yCTPOKCTBA
35 U yCJIOBHSI UX 0€3011acHOTO
MIPUMEHEHHUS
36 I'panuiel IPUMEHUMOCTH bubmuorexa [IOK

KJIACCUYECKON MEXaHHUKHU.

https://m.edsoo.ru/ff0cf862
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[TocTynaTel cnenuanbHON TEOPUU

OTHOCUTEIbHOCTH
OTHOCUTENBHOCTh
37 OJIHOBPEMEHHOCTH. 3aMeIJIEHUE bubmmorexa LIOK
AHOBP ] g https://m.edsoo.ru/ff0cfad2
BPEMEHHU U COKPAICHUE IITHHBI
DHeprus U UMITYJbC

18 peNATUBUCTCKON YacTullpl. CBs3b bubnuorexa [IOK
MACCBI C SHEPTUEN U UMITYJIHCOM. https://m.edsoo.ru/ff0cfc68
DHeprust MoKos
KoHntposbHas padora «OnrTuka.

39 OCHOBBI CHEUATIEHON TEOPUU Bubmorexa OK

p https://m.edsoo.ru/ff0cf6f0
OTHOCHUTEIEHOCTH»

40 ®oronsl. opmyna [1nanka. bubnuoreka [IOK
DHeprusi U UMNyJbe poroHa https://m.edsoo.ru/ff0cfel6
OTKpbITHE U HCCIIEOBAaHUE

41 q)OTza(b(peKTa Omnsiter A. I’ bubnuorexa LIOK

' T https://m.edsoo.ru/ff0cffc4
CroneroBa
3akonsl pororpdexra. YpaBHeHHE
42 BﬁHMTegﬂa L[Hq:l(b(i)OToa(b(lr))eKTa bubmmorexa [IOK
’ https://m.edsoo.ru/ff0d015¢
«Kpacnas rpanuna» ¢potodrddexra
Hasnenue csera. Onwitel 1. H.
43 Jlebenera. Xumuueckoe aelicTBre bubmmorexa [IOK
' https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTponcTBa u
44 MPAKTUYECKOE MPUMEHEHHE:

dhoTosmeMeHT, GOTOIATIHK,
COJIHEYHast OaTapesi, CBETOAUO
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Pemenue 3amayu o teme «DJIEMEHTBI

bubmuoreka [JOK

45 KBaHTOBOW ONITHUKW https://m.edsoo.ru/ff0d0302
Monpens atoma Tomcona. OnbITE

46 Pezepdopna o paccesauro a- brbmorexa LIOK

https://m.edsoo.ru/ff0d091a
yactull. [manerapnas Mojenp atoma
bu6mmoreka [JOK

47 Hocryxarsi bopa https://m.edsoo.ru/ff0dOafa
Wznyuenue u nornouieHue GoTOHOB

43 IIPU IIEPEXO/IE aTOMa C OJTHOTO bubnuoreka [IOK
YPOBHS SHEPTUH HA APYrou. Bubl https://m.edsoo.ru/ff0dOafa
CIEKTPOB
BonHoBEIE cBOiicTBa YyacTUIl. BOJTHEI

49 ne bpoiua. KopnyckyispHo- bubnuoreka [IOK
BOJIHOBOM Jyasin3Mm. CrIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYKJICHHOE U3JIyY€HHE
OTKpBITHE paTMOAKTUBHOCTH.

50 Omnsite Pe3epdopna o bubmmoreka [JOK
OIPEAEIICHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaAOAKTUBHOIO U3JTYYECHUS
CoiicTBa anbda-, 6era-, ramma-

51 u3Jy4eHus. BiausHue
PaAOAKTUBHOCTHU Ha KUBBIC
OpraHU3MBbI
OTKpbITHE NPOTOHA U HEUTPOHA.

5 W3otomnbl. Anba-pacnas. bubnuorexa [JOK
DNEeKTPOHHBIA U MTO3UTPOHHBIN OeTa- https://m.edsoo.ru/ff0d1162
pacnazn. ['aMma-n3nydeHue

53 DHeprusi CBA3U HYKJIOHOB B fJIpeE. bubnmoreka [JOK

Snepubie peakuuu. SaepHbii

https://m.edsoo.ru/ff0d1356
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54

55

56

57

peaktop. [Ipobrembl, IepCreKTUBHI,
9KOJIOTUYECKUE ACTICKTHI SICPHOM
SHEPTEeTUKHU

DneMeHTapHble YacTUlbl. OTKpbITHE
MO3UTPOHA. MeTo bl HAOTIOICHUS U
pPErUCTpaliK dJIEMEHTAPHBIX
gactuul. Kpyruslii cron
«DyHaaMeHTalbHbIE
B3anMoiericTBus. EquHCTBO
(hbU3UYECKON KapTHUHBI MUPa»

Bun 38é3nnoro neba. Co3sesnus,
SIpKUE 3BE3IBI, IJIAHETHI, HX
BuauMoe asxkenne. ConHevnas
cucrema

Connue. CosnHe4yHast aKTUBHOCT.
Ncrounuk sHeprun ConHua v 3BE311

3BE3bI, UX OCHOBHEBIE
XapaKTePUCTUKU. 3BE3]IbI TJIAaBHOM
nociei0BaTeIbHOCTH. BHyTpenHee
ctpoeHue 38&31. COBpeMEHHBIE
MIPEJICTaBJICHUSI O IPOUCXOXKICHUU U
sBomtonuu CoJHIA U 3BE3]]

bu6mmoreka [IOK

https://m.edsoo.ru/ff0d0e38

58

Mneunslii [Iyte — Hama
lNanaktuka. [TomokeHne u IBIKCHUE
Comnamna B [Namaktuke. ["amakTukmy.
UEpHble ABIPHI B sIpax rajJakTUK

59

Bcenennas. Pazberanue rajakTuk.
Teopus bonbmoro B3peIBa.

MepesaH vepes [nanok 22.12.2023 06:16 GMT+03:00
d93cadcf-ba85-4497-9fd2-4cbae57f7760 |
Crpahvua 5113 56

B
\'—J'/



60

PenukToBOE HM3nyueHue.
MeraranakTuka

Hepemennsie mpo6ieMsl
aCTPOHOMUU

61

KonrtponbHas pabora «1eMeHThI
aCTPOHOMHUU M aCTPOPHUIUKI

62

63

64

O6o6mmaromuii ypok. Ponb ¢pusznku
Y aCTPOHOMHUH B DKOHOMHUYECKOM,
TEXHOJIOTHYECKOM, COLIMATLHON U
ATUYECKOM cdepax IesaTeTbHOCTH
YyeJIOBEKa

O6o06matomuit ypok. Ponb u Mecto
(U3HUKN U aCTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTHHE
Mupa

O6o06maronuii ypok. Posb
¢bu3nuecKkoit Teopun B
(hopMHpOBaHUY TIPEICTABICHUH O
¢bu3nveckoil kapTHHE MHUpa

65

O6o06maromuii ypok. Mecto
(U3HYECKOM KapTUHBI MUPA B
o01eM psiIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MIpeJICTaBICHHUI O PUPOJIE

66

PesepBHbIil ypok. MarautHoe noie.

DneKTpOMarHuTHas: HHIYKIIHs
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PesepBHblii ypok. Ontrka. OCHOBBI

67 CHELMAIbHON TeOpuu 1
OTHOCHUTEIILHOCTH
Pesepnsiii ypok. KBanToBas ¢usuka.
68 DJIEeMEHThI ACTPOHOMHH U 1 bubmorera [IOK
p https://m.edsoo.ru/ff0d 1784
acTpopU3UKU
OBIIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIS1 YHEHUKA

» ®usuka, 10 kimace/ Msikumes I'.41., byxosues b.b., Corckuit H.H. nmon
penaknueii [lapdhentreBoit H.A., AkinonepHoe obmiectBo «M31aTenbcTBO
«IIpocsemienue»

» dusuka, 11 kirace/ Mskumes I'.J1., byxosues b.b., Yapyrun B.M. nox
penaxnueit [lapdentreBoit H.A., Akiinoneproe obmiectBo «M3aaTenbeTBO
«IIpocsemienue»

HCT

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HCT

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU

HHTEPHET

POIII
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