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IlosicHuTeILHAS 3aMUCKA

OO011as XapaKTEepUCTUKA VYeOHOTO IIpeaAMETa

[Iporpamma mo ¢u3uke Ha ypOBHE CpeIHEro oOmero oOpa3oBaHMS COCTaBIEHA Ha
OCHOBE II0JIO)KEHUH U TpeOOBaHUI K pe3yibTaTaM OCBOEHHS Ha 0a30BOM ypOBHE OCHOBHOM
oOpa3oBaTelbHOW mporpammbl, mpencraBieHHbx B ®I'OC COO, a Takke ¢ yu€Tom
denepanbHON paboueil mporpaMmbl BocnuTaHus W KoHIENIMM TpernojaBaHusl yaeOHOTO
npeaMera «Pu3ukay.

CopnepxaHue  mporpaMMbl 10  (U3MKE  HampaBleHO Ha  (OpPMHUpPOBaHHE
€CTECTBEHHO-HAY4YHOM IPaMOTHOCTH OOydaroUIuxcs M OpraHu3alMio U3ydyeHus (pU3MKu Ha
NeSITeIbHOCTHONH OCHOBe. B mporpaMme mo ¢u3MKe y4UTBHIBAIOTCS BO3MOXKHOCTH y4€OHOTO
npeamera B peanuzanuu TpedoBanuit GI'OC COO Kk TUTaHUPYEMBIM JIMYHOCTHBIM U
METanpeIMETHbIM  pe3yJbTaTaM  OOydeHHs, a Takke  MEKIpPEIMETHbIE  CBS3U
€CTECTBEHHO-HAYYHbIX Y4€OHBIX IPEIMETOB Ha YPOBHE OCHOBHOTI'O 00IIero 00pa3oBaHusl.

®u3nka SBISETCS CHUCTEMOOOpPA3yIOUUM JJIsi  €CTECTBEHHO-HAYYHBIX  Y4EOHBIX
MpPEeIMETOB, IMOCKOJIbKY (PU3MYecKHe 3aKOHBI JIe)KaT B OCHOBE IIPOLIECCOB U SIBJICHUH,
M3Yy4aeMbIX XUMHEH, OHOJIorHell, acTpoHOMHENH U Qu3ndeckoil reorpadueid, BHOCUT BKJIaJ B
€CTECTBEHHO-HAYUYHYI0 KapTUHY MHUpa, MpefocTaBiseT HauOojiee sCHble 00pa3iibl
MPUMEHEHHS] HAyYHOTO METO/]1a O3HAHMSI, TO €CTh CII0co0a MOJyYeHHs JOCTOBEPHBIX 3HAHUN
0 MHpE.

N3yuenne ¢uzukun Ha 0a30BOM YpPOBHE HPEINOJAraeT OBJAJAECHUE CIEIYIOLUUMHU
KOMIIETEHTHOCTSIMH, XapaKT€PU3YIOLIUMH €CTECTBEHHO-HAY4YHYI0 IPAMOTHOCTb:

Hay4YHO OOBACHATH SBICHMUS,

OLICHMBAaThb U IMOHHMMaTb OCOOCHHOCTH HAy4YHOI'O MCCJEIOBAHUS; MHTEPIPETHUPOBATH

JAHHBIE W MCIIOJIb30BaTh HAy4HbIE J10KA3aTeNbCTBA
IUIs TIOJTy4€HUSI BBIBOJIOB.

Ilepeuenp naGopaTopHBIX pabOT M ONBITOB CHOPMUPOBAH € Y4ETOM HHIAMBHUIYAIBHBIX
0ocoOeHHOCTeH 0O0yJaromuxcs, CIHUCKAa 3KCIEPUMEHTAIbHBIX 3aJaHui, IpeularaéMbiX B
paMKax OCHOBHOTI'O FOCYJapCTBEHHOI'O 3K3aMeHa M0 (PU3HKe.

Llenn 1 3129 U3YICHUS V‘le6HOFO npeamMeTra

OcHOBHBIMHU TIeJIAIMU U3yueHUs: GU3UKH B 0OIIeM 00pa30BaHUU SBISIOTCS:

OBJIQJICHHME OCHOBOIIOJIArAlOMUMH  (PU3UYECKUMH 3aKOHOMEPHOCTSIMH, 3aKOHAMH |
TEOPUSIMU; pacIIupeHre 00bEMa UCHOIB3YeMbIX (PU3UUYECKHX MOHSITHH, TEPMHHOJOTHH U
CHMBOJINKH;

npuoOpeTeHue 3HaHUN O (PyHIAAMEHTAJIbHBIX (U3UYECKUX 3aKOHAX, JIKAIIMX B OCHOBE
COBPEMEHHOU (pU3MUYeCKON KapTHHBI MUPA, 0 HAaMOOJIee BAXKHBIX OTKPBITUIX B 00JaCTH (PU3UKH,
OKA3aBIIMX OIPEAEIAIOIIEe BIUSHUE HA Pa3BUTUE TEXHUKUM M TEXHOJIOTMHU; ITOHUMAaHUE
(bu3nuecKoil CyIHOCTH sIBJICHUHN, HaOIr01aeMbIX BO BeeneHHoi;

OBJIAJICHUE OCHOBHBIMM METOJAaMM HAyYHOI'O IO3HAHMUS IPUPOJBI, HCIIOIb3YyEMBIMH B
¢usuke: HabOIIOAEHHME, ONHUCAaHHWE, W3MEpPEHUE, BBIABMKEHHE THUIOTE3, IPOBEICHUE
OKCIIEPUMEHTA; OBJAJIECHUE YMEHUsSMU oOpabaThiBaTh JaHHBIE SKCIEPUMEHTa, OOBACHATH
MOJIyUE€HHBIE PEe3YNbTaThl, YCTAHABIMUBATH 3aBUCUMOCTU MEXAY (U3MUYECKUMU BEITUYHMHAMH B
Ha0JII01aeMOM SIBJICHUU, JCIaTh BHIBOJIBL;

0TpaboTKa yMEHUs pemiaTh (PU3NUecKue 3a/1a4 Pa3HOTO YPOBHS CIOXKHOCTH;

MpUOOpeTEeHNe OTbITa PAa3HOOOPA3HOU AEATETLHOCTH, OIMbITA TIO3HAHUS M CAMOIO3HAHUS;
YMEHHUI CTaBUTh 3a/1a4M, peliaTh MpoOJieMbl, TPUHUMATh PEIICHUs, UCKaTh, aHAIM3UPOBATh U
oOpabaTeiBaTh MH(POPMAIUIO; KIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETECHIINI), HMEIOIINX
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YHUBEPCAIbHOE 3HAUEHUE: KOMMYHUKATHBHBIX HABBIKOB, HAaBBIKOB COTPYJHUYECTBA, HABBIKOB
M3MEpEeHUH, HaBBIKOB 3(h(heKTUBHOTO M GE30MaCHOTO MCIOJIb30BAHUS PA3IHMUHBIX TEXHUYECKUX
YCTPOMCTB;

OCBOEHHE CIIOCOOOB HCIOJIb30BAHUS (DU3NYECKUX 3HAHUHM Ui peIleHUs MPAKTHYECKUX
3amaq, JUIsi OOBSICHEHHUS SIBIICHUH OKpYXKAIOMEH JCeWCTBUTENBHOCTH, M OOecreueHus
0€301aCHOCTH KHU3HH U OXPaHbI TIPUPOJIBI;

pa3BUTHE [TO3HABATENIbHBIX UHTEPECOB, MHTEIUIEKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEN B
nporecce MpUOOPETEHHsI 3HAHUH € HMCIOJIB30BAHUEM PA3IMYHBIX HCTOYHHKOB MH(POPMALUU U
COBPEMEHHBIX HH(OPMALMOHHBIX TEXHOJOIHH; yMeHMH QopMyanpoBaTb U OOOCHOBBIBATbH
COOCTBEHHYIO IMMO3UIHUIO MO OTHOIIECHUIO K (pr3mueckoi MH(pOpMANWH, MOIydaeMOl U3 pa3HBIX
HCTOYHUKOB;

BOCIIMTAaHUE YBOKUTEIHHOTO OTHOIIECHUS K YYEHBIM M UX OTKPBITHAM; YyBCTBA TOPIOCTH
3a POCCUHCKYIO (U3UYECKYIO HAYKY.

OcoOeHHOCTh Lienenonaranus Juis 0a30BOrO YPOBHS COCTOMT B TOM, 4YTO OOy4eHHE
OpUEHTHUPOBAHO B OCHOBHOM Ha ()OpMHUpPOBaHKE Y 00yJaromuXxcsi 00men KyiabTypbl U HAYyYHOTO
MHPOBO33PEHHUS, HA UCITIOJIb30BAHHE MTOJTyYEHHBIX 3HAHUN U YMEHUH B IOBCEIHEBHOM KU3HU.

Conepxxkanne Kypca (U3UKM B TporpaMMe CpeAaHero ooOimero o0Opa3oBaHUs
CTPYKTYpPUpPYETCSI Ha OCHOBE (PU3WYECKHX TECOPUI M BKIIOYAET CIEAYIOLIUE Pa3/eibl: Hay4HBIH
METOJ TIO3HAHWUS NPUPOJBI, MEXaHHKa, MOJIEKYylsipHas ¢uU3MKa U TEepMOJIUHAMUKA,
ANIEKTPOIMHAMUKA, KOoJIeOaHWsI W BOJIHBI, OITHKA, CHEIUalbHAas TEOpHUs OTHOCHUTEIbHOCTH,
KBaHTOBas (pusmka, crpoeHue BeeneHHo.

Peanu3anus BocnuTaTeaIbHOrO MOTEHIIMAIA YPOKa (C y4ETOM MpOrpaMMbl BOCTIUTAHHS)

Bocnurarenbnbiii moTeHman yueoHoro npeamera «Ousuka» 00eCeunBacT peaiu3aiiio
LIEJEeBBIX MPUOPUTETOB BOCIHUTAHUSA OOYyJalOIIMXCS HAa YpPOBHE CpPEOHEro O0OIIero
oOpa3oBaHus GOPMUPOBAHUE COLUATBHO 3HAYMMBIX LIEHHOCTHBIX OTHOIICHHIA:

- K TpyAdy KaKk OCHOBHOMY CIIOCOOY JOCTHEHUS KU3HEHHOTO OJaronoy4dusi yeioBeka, 3aJI0ry
€ro YCHEeMIHOro Mpo(ecCHOHATBHOTO CAaMOOMpPEAETICHUsI M OUIYIIEHHUS YBEPEHHOCTH B
3aBTpaIIHEM [HE;

- K CBOEMY OTEUECTBY, CBOEH Malioil u 6ombiioi Poaune kak MecTy, B KOTOPOM Y€JIOBEK BBIPOC
U TIO3HAJ MEpBble PaJlOCTU M HEyJIaud, KOTopas 3aBellaHa eMy IpeJKaMd U KOTOPYIO HYKHO
obeperarh;

- K TpUpoJie KaK HCTOYHHUKY JKM3HM Ha 3emile, OCHOBE CaMOro €€ CYLIECTBOBaHHUS,
HY)KJarolIelcs B 3alIUTe U MIOCTOSITHHOM BHUMAHHU CO CTOPOHBI YEJIOBEKA;

- K MUPY KakK TJIaABHOMY MPHUHIIMITY YEJIOBEUYECKOTO OOIIEKUTHS, YCIOBUIO KPEMKON APYKOBI,
HaJTa)KMBAaHUS OTHOIICHHWH C KoJileraMu mo pabote B OyaylieM M CcO3JaHusi OJarompusTHOTO
MUKpOKJIMMAaTa B CBOEH COOCTBEHHOH CEMbeE;

- K 3HaHMSIM KaK HMHTEJUIEKTyaJbHOMY pecypcy, obecreduBaroiieMy Oyayliee 4eloBeKa, Kak
pe3ynbTaTy KPOTOTIUBOTO, HO YBJIEKATEILHOTO Y4€OHOTO TPYAA;

- K 37I0POBBIO Kak 3aJIOTy JOJTOM M aKTUBHOM KM3HU YEIOBEKAa, €ro XOPOIIEro HaCTPOCHUS U
ONTUMUCTUYHOTO B3TJIsI/1a HA MHD;

- K OKpYXAaIOIIMM JIOJsIM Kak 0e3yclIOoBHOW M aOCOJIIOTHON IIEHHOCTH, KaK pPaBHOMPABHBIM
COLIMANIBHBIM TMAapTHEpaM, C KOTOPHIMH HEOOXOJMMO BBICTpaMBaTh HOOpOXKenaTelabHbIE U
B3aMMOTIOJICP>KUBAIOIIE OTHOIICHHS, AIOIIUE YETOBEKY PaJioCTh OOIICHHS M TO3BOJISIONINE
n30erath 4yBCTBA OJMHOYECTBA,

- K caMuM cebe KaKk X035eBaM CBOEH CyIbObI, CAMOOMPEIENSIOMMUMCS U CaMOPEaTU3yIOIIUMCS
JUYHOCTSIM, OTBEYAIOIINM 32 CBO€ COOCTBEHHOE OymyIee.

Mecrto V“IC6HOF0 opeaMcCETa B V‘{C6HOM TJ1aHC

[Iporpamma 1o (Qu3MKe YCTaHABIMBAET paclpeieseHne y4eOHOTro Mmarepuaia Mo



rogam oOy4yeHus (1O KJaccaM), YCTaHABJIMBAeT IOCIIEAOBATEIBHOCTh H3YYCHUS TEM,
OCHOBAaHHYIO Ha JIOTMKE pPa3BUTUSA IPEAMETHOIO COJECPKAHUSA U y4€Te BO3PACTHBIX
0c0oOeHHOCTEH 00yUatOMMXCsl.

KOJIMYECTBO KOJINYECTBO oOree
KJIaCcC YUeOHBIX 9acoB KOJINYECTBO
HEACIb B HEACIIO YacoB B I'OJ
10 34 2 68
11 34 2 68
Hroro Ha
ypOBHE 136
oOyueHus
Coneprxxanue y4eOHOro npeamera
10 knace
Pasznen 1. du3uka u MeTOABI HAYYHOT 0 TIO3HAHUS
®uszuka — Hayka o mpupoje. Hayunele MeTonpl IMO3HAHMS OKpykaromero mupa. Pois

AKCIIEPUMEHTA U TEOPHH B TIPOLIECCE TTO3HAHMS TTPUPOIBI. DKCIIEPUMEHT B (PU3HUKE.
MopnenupoBanue ¢Gu3nyeckux sBICHUH U mpoueccoB. Hayunbelie runote3pl. dusmueckue
3aKOHBI U TEOpUHU. ['paHHIBI TPUMEHUMOCTH (HU3MYECKUX 3aKOHOB. [IpUHIIUIT COOTBETCTBHSI.
Pons um wmecro ¢usuku B (GOPMUPOBAHMM COBPEMEHHOM HAydyHOW KapTHHBI MHpa, B
MPAKTUYECKON NESTENIbHOCTH JIIOJEH.
Jlemoncmpayuu
1. AwnanoroBele U UHMQPOBBIE HU3MEPUTENIbHbIE NPUOOPHI, KOMIBIOTEPHBIE JATYUKU.
Pazgen 2. Mexanuka
Tema 1. Kunematuka
Mexannueckoe nBukeHHE. OTHOCHUTEIBHOCTh MEXAHMYECKOTo ABWKEHHs. CrucreMa oTcyéTa.
Tpaektopus.  Ilepemenenue, CKOpPOCTh (CpelmHsii CKOpPOCTb, MTHOBEHHAsi CKOpPOCTh) H
YCKOPEHHE MATE€PUAIbHOM TOYKHM, WX IPOEKIMM HAa OCH CHUCTeMbl KoopauHar. CiokeHue
MEePEMEILICHUN U CII0KEHUE CKOPOCTEM.
PaBHOMepHOE U paBHOYCKOpPEHHOE MpsIMOJMHEWHOE [BWKEeHHE. ['paduku 3aBHCUMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHHMS, IYTH U MEPEMEIICHUS MAaTepUaIbHOU TOYKHA OT BPEMEHHU.
CBoOoniHOE najicHue. Yckopenue cBO0OOHOTO MaJCHUsI.
KpuoismmHeliHoe nBuxenue. J[BrmkeHre MaTepUaibHON TOUKH 110
OKPYXHOCTH C IOCTOSSHHOM MO MOJAYJIKO CKOPOCTBbIO. YTJIOBasi CKOPOCTb, JUHEHHAss CKOPOCTb.
[lepuon u yactora obpamieHus. LleHTpocTpeMuTenbHOe YyCKOPEHHE.
Texnuueckue ycmpoucmea u npakmuyeckoe npumeHenue: CIUIOMETP, IBUKEHUE CHapsIOB,
LIETIHbIE U PEMEHHBIE TIepelayu.
Jlemoncmpayuu
Mogenb cucteMbl OTCUYETA, WILTKOCTpALUs KUHEMATUYECKHX XapaKTEPUCTUK JBUKEHUS.
[IpeoOpa3oBanue NBMKEHUI C UCHOIB30BAHHUEM MPOCTHIX MEXAaHU3MOB.
[Tanenue Ten B BO3AyXe U B Pa3peKeHHOM MPOCTPAHCTBE.
Habmronenue nBukeHUs Tena, OPOIIEHHOTO TOJ YIIOM K TOPHU30HTY U

TOPU30HTAIIBHO.
N3mepeHune yckopeHHsi CBOOOJHOTO MaJeHHUS.
HamnpaBneHnue cKOpoCTH MpH JABHKEHHH 1O OKPYKHOCTH.
@poHmanbHwlll SKCNEepUMEHM.
N3yuenne HepaBHOMEPHOTO JABUKEHUS C IIEJIbIO ONPEEIICHUS] MTHOBEHHON CKOPOCTH.
HccnegoBanue COOTHOIIEHUS MEXKAY IMYTAMH, MPOUIEHHBIMHU TEJIOM 3a IMOCIEI0BATEIbHbIE
paBHbIE MPOMEXYTKH BPEMEHHU NMpPU PaBHOYCKOPEHHOM JIBJKEHUHM C HadallbHOM CKOPOCTBIO,
PaBHOHU HYIIIO.
N3yuenue NBUKEHHUS IIapUKa B BA3KOM KUIKOCTH.




W3yuenne OBMKEHUS Tena, OpPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. JIunamuka

IIpunnun otHocutenbHOCTH ['amtes. Ilepseiii 3akoH Hprorona. MHepuuaibHble CHUCTEMBI
OTCYETA.

Macca Tena. Cuna. [lpunuun cynepno3uiiu cuil. Bropo#t 3akon HerloTona ajis martepuanbHOM
Touku. Tperuit 3akoH HprOTOHA JUIs1 MaTepUAIIBHBIX TOYEK.

3akoH BceMupHoro Tsarotenus.. Cuna Tsokectu. [lepBas kocMuyeckasi CKOPOCTb.

Cuna ympyroctu. 3akoH ['yka. Bec tenma. Tpenme. Buasl TpeHus (IOKOS, CKOJIbKEHHUS,
kauenust). Cuna tpenusi. Cyxoe TpeHue. Cuia TpPEHHS CKOJBXKEHUS W CUJIa TPEHUS TOKOS.
Koaddumment tpenus. Cuna COMPOTHBIICHUS TMPHU JBKECHUHM Tella B KUIAKOCTH WM Tase.
[TocTynarenpHo€e U BpaliaTeabHOE JBUKEHUE a0COIIOTHO TBEPAOTO Tea.

MOMEHT CuJIbl OTHOCHUTEIIBHO OCH BpaiieHus. llnedo cuibl. YCinoBus paBHOBECHS TBEPIAOTO
Tena.

Texnuueckue ycmpoucmeéa U NpaKmuyeckoe npumMeHeHue: TOAIUIHUKY, JBWKCHUE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBrieHne MHEpLHH.

CpaBHeHHE Macc B3aMMOJEHCTBYIOIINX TEI.

Bropoit 3akon HeroToHa.

N3mepenue cum.

Crnoxenue cui.

3aBUCUMOCTb CHJIBI YIIPYTOCTH OT JeopMaliuu.

HeBecomocTts. Bec Tena npu yCKOpEHHOM MOABEME U TTAJICHUH.

CpaBHEHME CUJI TPEHHUS MOKOs, KAUEHHS] U CKOJIbKCHMUS.

VYcnoBust paBHOBecus TBEPAOro Tena. Buasl paBHOBECHS.

DPpoumanvHolll IKCNEPUMEHM

N3yuenne nemwkeHusi Opycka Mo HAKIOHHOM TUIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CHJI  YOPYIOCTH, BO3HUKAIOIIMX B IPYKUHE W PE3UHOBOM
oOpasrtie, oT ux aepopMarum.

Jlabopamopuvie pabomwi

HccnepoBanue yciaoBuid paBHOBECHs TBEPJOTO Tella, UMEIOIIETO OCh BpAICHMUS.

Tema 3. 3aKOoHBI COXpaHEHUSI B MeXaHHKe

Nmnynsc MarepualibHONW TOYKH (Tella), CUCTEMbl MaTepHallbHbIX TOo4eK. VMIyabC cuibl U
W3MEHEHHE UMITyJbca Tella. 3aKOH COXpaHEeHHs HMIynbca. PeakTuBHOE nBukeHue. PabGota
cuibl. MOIIHOCTD CHJIBI.

Kunernueckass osHeprus marepuanbHOM Touku. Teopema 00 U3MEHEHWH KHUHETUYECKOU
sHepruu. IlotenumansHas oHeprus. [loTeHuuanbHas sHeprus ynpyro AeGpOpMUPOBAHHOM
npyxuHbl. [loTeHIManpHas sHeprus Tena BOMHM3M MOBepxHOCTH 3emud. [loTeHIuanbHbIe |
HenoTeHLHa bHble CHIbL. CBSI3b pabOThl HEMOTEHIMAIBHBIX CHJI C U3MEHEHHEM MEeXaHM4eCKOn
SHEPrUM CUCTEMBI Tel. 3aKOH COXPAHEHUS MEXaHWYECKOW SHEpruu. YIpyrue U Heylnpyrue
CTOJIKHOBEHHUSI.

Texnuueckue ycmpoucmea u npakmuyeckoe npumeHenue. BOIOMET, KONEP, NPYKUHHBIN
MUCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHUs UMITYJbCa.

PeakTuBHOE NBHXKEHUE.

[lepexos MOTEHIIMATBLHONW SHEPIrUU B KHHETHYECKYIO U 0OpaTHO.

DponmanvHulil SKCNEPUMEHM

N3yuenue abCOJIIOTHO HEYIIPYroro ynapa c MOMOIIIBIO JIBYX
OJIMHAKOBBIX HUTSHBIX MASTHUKOB.

HccnenoBanue cBs3u pabOThI CUITBI C U3MEHEHHEM MEXaHMUYECKON HSHEpruu Tella Ha MpUMepe
pacTsKEHUs PE3MHOBOTO KIyTa.



Pa3znea 3. MoJiekyasipHasi pU3UKA U TEPMOIMHAMHKA

Tema 1. OcCHOBBI MOJIEKYJISIPHO-KHHETHYECKOH Teopuu

OcCHOBHBIE TIOJIOKEHUSI MOJICKYISPHO-KMHETUYECKOW TEOPUHU M UX OINBITHOE 000CHOBAaHUE.
bpoynoBckoe nBuxkenue. Juddysus.  XapakTep HABIKEHUS M B3aUMOJCUCTBHUS YaCTHIL
BelecTBa. MoJienu CTPOEHUsl Ta30B, XHUJAKOCTEHM M TBEPABIX Tel U OOBSICHEHHE CBOMCTB
BEIIECTBA HAa OCHOBE ATHUX Mojelie. Macca u pasmepbl MoJieKyid. KoJqnuecTBO BemIECTBa.
[Tocrostnnas ABoraapo.

TermoBoe paBHOBecue. Temmeparypa u €€ mamepenue. lllkana remneparyp Llenbcus.
Mogens wuneanbHoro raza. OCHOBHOE YypaBHEHHE MOJIEKYISIPHO- KUHETHYECKOW TEOpHH
UJeaNbHOTO Tra3za. AOCOJIOTHAas TeMIeparypa Kak Mepa CpelHeld KHHETUYECKOW SHEpPruu
TEIUIOBOIO JBWKEHUs yactull rasza. I[lkama temmneparyp KenbBuHa. ['a30Bble 3aKOHBI.
VpaBuenue MenneneeBa-Knaneiipona. 3akon [anprona. M3omporiecchl B uacalibHOM Tase
C TIOCTOSTHHBIM KOJUYECTBOM BemecTBa. [ paduueckoe TMpeACTaBICHHE H30IPOILIECCOB:
M30TEepMa, U30X0pa, n3odapa.

Texuuueckue ycmpoucmea u npaxmuieckoe npumeHenue: TEPMOMETP, OapoMeTp.
Jlemoncmpayuu

OnbITel,  JOKAa3bIBAIOIIME  JHUCKPETHOE  CTpOEHHE  BemiecTBa, GoTtorpaduu  MOJEKYI
OPraHMYEeCKUX COEIMHEHUHU.

OnpIThl 0 AUPPY3UH KUIKOCTEH U ra3oB.

Mogenbs GpOyHOBCKOTO JABUKEHUSI.

Monens onbita IlITepHa.

OMBITHI, TOKA3BIBAIOIINE CYIIIECTBOBAHUE MEKMOJICKYISIPHOTO B3aUMOACHCTBU.

Moenp, WUTIOCTPUPYIOILIAs IPUPOIY AABIEHUS ra3a Ha CTEHKHA COCY/a.

OnBITHL, WIUTFOCTPUPYIOIIUE YPABHEHHE COCTOSIHUS UJICATIbHOTO Ia3a, U30MPOLECCHI.
DPpoumanvHolll IKCNEPUMEHM

Onpenenenue MAacCEhI BO3/yXa B KJIAaCCHOU KOMHATe Ha OCHOBE
n3MepeHuit 00bEMa KOMHATHI, aBJICHUS U TEMIIEPATyphl BO3yXa B HEH.

Jlabopamopmuwie pabomwi

HccnenoBanue 3aBUCMMOCTH MEX/1y TApaMETpaMU COCTOSTHUS Pa3peKeHHOro Tasa.

Tema 2. OCHOBBI TEPMOJIMHAMUKHI

TepmonuHamuueckass cucrema. BHYTpeHHssE 5JHeEpruss TEPMOJUHAMUYECKOW CHUCTEMBI U
criocoObl e€ m3MeHeHus. KomnuecTBo TersioTsl v pabota. BHyTpeHHsS SHEprus 0JJHOATOMHOTO
uJeanbHOTO rasza. Buael Temionepenadu: TEIJIONPOBOAHOCTb, KOHBEKIUS, W3JIy4YCHHE.
VY nenbHas Termao0EMKOCTh BemecTBa. KoamdyecTBo TEIIOTHI IpH TEIUIoNepeaaye.

[Tonsitne 00 aguabatHOoM mporuecce. [lepBbiii 3akoH TepmoauHamuku. llpuMeHeHue mepBoro
3aKOHAa TEPMOJMHAMHUKU K m3omporeccaM. ['padudeckas uHTepnperanus paboThl rasa.
Bropoii 3akoH TepmoauHamuku. HeoOpaTuMOCTh MpoOIECCOB B IPUPOJIE.

TernnoBeie mammubl. [IpuHnuner neiicTBus TerioBbiX MamuH. [IpeoOpa3oBaHusi SHEpruu B
teroBeix MamuHax. KIIJ[ TemmoBoit mamuubl. [ukn Kapuo u ero KIIJ[. Dxosnorumyeckue
MPOOJIeMBI TETIOIHEPT eTHKHU.

Texnuueckue ycmpoucmea u npakmuyeckoe npumeHeHue: JBUTAaTelb BHYTPEHHETO CrOpaHus,
OBITOBOW XOJOIUIBHHUK, KOHIUITUOHED.

Jlemoncmpayuu

H3meHeHne BHYTpEHHEH OHEpPruu Tejla TMPU COBEPIICHHH pabOThl: BBUIET MNPOOKH U3
OYTBIJIKM TIOJ JCWCTBHEM CKaTOro BO3yXa, HarpeBaHue s(dupa B JIaTyHHOU TpyOKe MyTEM
TpeHHs (BUACOJAEMOHCTpAIIHS).

H3meHeHne BHYTpEeHHEW SHEpPruM (TeMIepaTypbl) Tella Mpu Teronepeaaye.

OneIT Mo agrabaTHOMY PaCHIUPEHUI0 BO3AyXa (OMBIT C BO3AYIIHBIM OTHHBOM).

Mopnenu mapoBoil TypOWHBI, ABUTaTeNsl BHYTPEHHETO CrOPAaHUS, PEAKTUBHOTO JIBUTATEIIs.
DpoHmanvHblll IKCnepUMeHm

N3mepenune ynenbHON TENIOEMKOCTH.

Tema 3. ArperaTHble COCTOSIHUSI BellleCTBA.



dazoBbie nepexosl. [lapoobpasoBanne u koHneHcanus. Mcnapenne u kuneHue. AGCotOTHAsS
U OTHOCHUTEJBHAS BJIAXXHOCTh Bo3ayxa. HacwblleHHbI nap. Y ienbHas TenjaoTa
napoo0pazoBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUTICHHUS OT JaBJICHUSI.

Tépmoe Temo. Kpucrammmueckue u amopdHble Tena. AHHU30TPOIHUS CBONCTB KPHUCTAILIOB.
XKunkue xpucramael. CoBpeMeHHble Marepuaibl. IlnaBnenue m kpuctamnuzauus. VY aenpHas
teruioTa mwiasieHus. CyOnumanus. YpaBHEHHE TEIJIOBOTO OasiaHca.

Texunuueckue ycmpoucmea U NpaKmMuyecKkoe HpuMeHeHue: TUTPOMETp U ICUXPOMETP,
KaJIOpDUMETP, TEXHOJOIMH TOJY4YEHHMsS] COBPEMEHHBIX MaTepualioB, B TOM  YHCIE
HAaHOMATEepPHAJIOB, U HAaHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBolicTBa HaChILEHHBIX MApPOB.

Kunenue npu NoHMKEHHOM JaBJIECHUU.

CriocoObl U3MEpeHus: BIAKHOCTH.

Habnronenne HarpeBaHusl M IUIABJIEHHS KPUCTAJUIMYECKOTO BEIIECTBA.

JleMoHcTpalusi KpUCTaslloB.

Jlabopamopuvie pabomwi

N3mepeHnue OTHOCUTENHHOM BJIQXKHOCTH BO3AYXA.

Pasznen 4. DnekTpoauHaMmuka

Tema 1. DaexTpocTaTuka

OnekTpusanus Tel. DIEKTpUYecKuil 3apan. [[Ba Buaa snmekTpruueckux 3apsnos. [IpoBogHukw,
TVDJIEKTPUKH W MOJYIPOBOJHUKH. 3aKOH  COXpaHEHHUs DJIEKTPUUECKOTo  3apsja.
B3aumopericteue 3apsaaoB. 3akoH Kynona. TouyedHbIl 3JE€KTpUYECKUN 3aps. DIEKTPUUECKOE
nosie. Hanpspk€HHOCTD 2ekTpuyeckoro nods. [lpuHuun cynepno3unum 3JIeKTpUYecKUuX MoJeil.
JIuHUM HANPSKEHHOCTH IEKTPUUECKOTO MOJIS.

Paborta cun snekrpocrarnueckoro mouis. [lorennuan. PasHocts moTeHimanos. IIpoBomHukm
U JIUAJIEKTPUKUA B BJIEKTPOCTATHUECKOM ToJie. JuanekTpuueckasi mMpOHUIIAeMOCTb.
OnektpoémMkocTh.  KoHaeHcatop. DNEKTpOEMKOCTh  IUIOCKOTO — KOHJEHCATopa.  DHEPrus
3apsKEHHOT0 KOHJIEHCATOPA.

Texuuueckue ycmpoucmea U NpaKkmuieckoe npumeHeHue: SJIEKTPOCKON, 3IIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHHE JJIEKTPONPHOOPOB, KOHAECHCATOP, KOMMPOBAJIBHBIM
armapar, CTpyHHbIA MPUHTED.

Jlemoncmpayuu

YCTpolCTBO M MPUHLMI ACHCTBUS AJIEKTPOMETPA.

BsaumopeiicTBue Ha’IEeKTPU30BAHHBIX TEIl.

DNEeKTpUYECKOE TOJIe 3aPSKEHHBIX Tell.

[IpoBOHUKHU B 3JIEKTPOCTATHUYECKOM TOJIE.

DnekTpocTaTHuecKas 3allluTa.

JIMDIEKTPUKHU B AJIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTh 3JIEKTPOEMKOCTH IIJIOCKOTO KOHJEHCATopa OT IJIOWAAM IUIACTUH, PACCTOSHUS
MEXAY HUMH U JUDJIEKTPHUUYECKON MPOHUIIAEMOCTH.

DHeprus 3apsHyKEHHOr0 KOHJEHcaTopa.

Jlabopamopusie pabomuol

N3mepenune 3eKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. IlocTOSIHHBIN JIEKTPUYECKHIT TOK.

Toku B pa3nuuHBIX cpenax.

DNEeKTPUYECKUN TOK. Y CIOBUS CyLIECTBOBAHUS AJIEKTpUUecKoro Toka. Mcrounuku toka. Cuma
toka. [locrosiuublil Tok. Hanpsbkenne. 3akon Oma [1s yyacTka LEnu.

DNEKTPUUECKOE CONPOTHUBIIEHHE. YEIBHOE CONPOTHBIIEHHE BemecTBa. [locienoBaTensHoe,
NapajuIeIbHOE, CMEIIAHHOE COEJUHEHHUE NPOBOIHUKOB.

Pabora nsnexrpuyeckoro Ttoka. 3akoH JDxoyns-JIeHna. MOIIHOCT 3IEKTPHUUECKOTO TOKA.
OJIC u BHyTpeHHEe CONMPOTHBIEHHME MCTOYHMKA TOKa. 3akoH Oma Al MOJHOM (3aMKHYTOM)
anekTpudeckoi nenu. KopoTkoe 3amblkaHMeE.



ONeKTpOHHAas IPOBOAUMOCTb TBEPABIX METAIJIOB. 3aBHCHUMOCTb CONPOTHBIIEHUS METAJUIOB
oT TeMiieparypbl. CBEpXIIPOBOIUMOCTb.

OnexTpuueckuil TOK B Bakyyme. CBOICTBa 3JIEKTPOHHBIX IIYYKOB.

[MomynpoBognuku.  CoOCTBEHHass M NpPUMECHass  HPOBOJUMOCTH  MOJYHPOBOJHUKOB.
CaoiictBa p—~n-niepexona. llomxynpoBogHUKOBEIE TPHOOPHI.

DOneKTpUyecKuii TOK B pacTBOpaXx U paciulaBax dJIEKTPOJIMUTOB.  DJIEKTPOIUTHYECKAs
JUCCOIHAIUA. DIIEKTPOIIU3.

OnexTpuueckuil TOK B razax. CaMOCTOSITENbHBI W HECAMOCTOSITENbHBIA paspsia. MonHUsL.
[Ina3zma.

Texnuueckue ycmpoiicmea u npakmuyeckoe npumeHeHue. aMmIepMeTp, BOJBTMETP, PeocCTar,
HUCTOYHUKHA TOKA, OJJIEKTPOHArpeBaTelibHble MPUOOPBI, 3JIEKTPOOCBETUTEIbHBIE IPHOOPHI,
TEPMOMETP  CONPOTHUBJICHHS, BaKyyMHbI  JHWOA, TEPMHUCTOPbI M  (OTOPE3UCTOPHI,
MIOJIYTIPOBOIHUKOBBIN MO, TajlbBaHUKA.

Jlemoncmpayuu

W3mepenue cuiibl TOKa U Halps>KEHUs.

3aBUCUMOCTh  CONPOTUBJICHUS LWIMHAPUYECKUX IPOBOJHUKOB OT JUIMHBI, IJIOLIAAU
MONEPEYHOr0 CEYEHUs U Marepuana.

CMmeniaHHoe coelMHEHUE MPOBOJIHUKOB.

[Ipsamoe uzmepenue IJIC. KopoTkoe 3aMblKaHN€ FaIbBAHUYECKOTO AJIEMEHTa M OIEHKa
BHYTPEHHETO CONPOTHUBIICHHUS.

3aBUCUMOCTb COTMPOTHBIIEHUS METAJIOB OT TEMIEPaTypHl.

[IpoBOIUMOCTD 3IEKTPOIUTOB.

HckpoBoii pa3psax U MPOBOJAUMOCTh BO3AyXa.

OnHOCTOpPOHHSS MPOBOJAUMOCTD JUOAA.

DPpoumanvHolll IKCNEPUMEHM

HaGnronenue anexrposunsa.

Jlabopamopmuwvie pabomwi

N3yueHnne cMEmaHHOTO COEAUHEHUSI PE3UCTOPOB.

N3mepenne DJIC uctouyHrMKa TOKa U €ro BHYTPEHHETO COMPOTHUBIICHUS.

Me:xknpeameTHble CBSA3M

N3yuenne xypca ¢usuku O6a3zoBoro ypoBHs B 10 kimacce oOCymeCTBISIETCS € YYETOM
COJIep’KaTeIbHBIX MEXIIPEIMETHBIX CBSI3€M C KypcamMH MaTeMaTHKH, OWOJIOTHH, XUMHH,
reorpauu M TEXHOJOTHH.

MeosicnpeOmemnvle  nouamusi, C8A3aHHble C  U3YYEHUEM Memo008 HAYYHO20 NO3ZHAHUA!
SBJICHUE, HAy4YHbIH (pakT, rumoresa, Qu3uveckas BEIMYMHA, 3aKOH, TEOpHs, HAOIIO/EHUE,
AKCIEPUMEHT, MOJICTHUPOBAHUE, MOJIEIb, U3MEPECHHUE.

Mamemamuxa:  pelieHue  CUCTEMbl  ypaBHEHUHW;  JHHEHHas ¢byHkus, mapabodna,
runepbonia, uX TpaduUKd U CBOWCTBA; TPUTOHOMETpUYECKHE (YHKIMH: CHHYC, KOCHHYC,
TaHT'€HC, KOTAHI€HC; OCHOBHOE TPUTOHOMETPUYECKOE TOXKJECTBO; BEKTOPHI U MX MPOCKIUU
Ha OCH KOODPJMHAT, CIOKEHUE BEKTOPOB.

buonocusn: mexanwdeckoe IBWKEHHE B JKMBOM mpupojne, auddysus, ocMoc, TEemIooOMeH
KUBBIX OPTaHU3MOB (BU[bI TEIUIONEPEaul, TEIJIOBOE€ PAaBHOBECHE), DIEKTPUUECKUE SBIICHUS
B JKUBOH IIPUPOJE.

Xumusa: JUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHWE AaTOMOB M MOJIEKYIN, MOJIb BEIIEeCTBa,
MOJISIpHAsi Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TelN, >KUIKOCTEH M Ta30B, JIEKTPHUYECKUE
CBOMCTBa METAJUIOB, DJIEKTPOIUTHYECKAs IUCCOLMAINS, TallbBaHUKA.

Teocpaghus: BIAXKHOCTH BO3MyXa, BETPHI, OAPOMETP, TEPMOMETP.

Texuonoeus: mpeoOpa3zoBaHHE [BIKEHHH C HUCMOIB30BAHHEM MEXaHU3MOB, YUET TPEHUS B
TEXHHUKE, TOJIIUITHUKY, UCIOIh30BAaHUE 3aKOHA COXpPAaHEHHsI HMMITyJbca B TEXHUKE (pakeTa,
BOJOMET W T. 1), JBHUraTeslib BHYTPEHHETO CropaHHs, MapoBas TypOuHa, OBITOBOI
XOJOMWIBHUK, KOHAUIIMOHEDP, TEXHOJOTHH TOJYYEHHS CO- BPEMEHHBIX MaTepHaloOB, B TOM
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4ycae HAaHOMATEPHUalIOB, M HAHO- TEXHOJIOTHM, JJIEKTPOCTAaTHYECKas 3allUTa, 3a3€MIICHUE
ANIEKTPO- TPUOOPOB, KCEPOKC, CTPYWHBIA MPHHTEP, 3JIEKTPOHATrpeBaTelIbHbIE  HPUOOPHI,
AIIEKTPOOCBETUTENIbHBIE TTPUOOPHI, TaIbBaHUKA.

11 knacc
Pa3nea 1. DuexkropannaMmmuka
Tema 1. MaruuTHoe noJie. JJIeKTPOMATHUTHASL HHAYKIUA
[ToctostHHbIE MarHuTHL. B3auMoaeicTBHE MOCTOSHHBIX MarHUTOB. MarautHoe mone. Bekrop
MarHUTHOM WHAYKUMH. [IpuHOMII Cynepno3MuuyM MarHUTHBIX IoJed. JIMHMM MarHuTHOMN
uHayKuu. KapTuHa JTUHUN MarHUTHOW MHIYKIWU TOJISI TOCTOSIHHBIX MarHUTOB.
MarnuTHoe T0JIe TpPOBOJAHMKA C TOKOM. KapTuHa JWMHUNA WHIYKIMH MAarHUTHOTO TOJIS
JUIMHHOTO TIPSIMOTO TPOBOJHHMKA U 3aMKHYTOTO KOJIBIIEBOTO IMPOBOJI HUKA, KATYIIKA C TOKOM.
OmneiT Opcrena. B3anmopeilicTBre MPOBOJHUKOB C TOKOM.
Cuna Ammepa, e€ Moayns U Hanpaienue. Cuna Jlopenia, €€ Moynb 1 HarpasiieHue. J[BrkeHne
3apsDKEHHOM 4acTWIbl B OJHOPOJHOM MarHuTHOM rmojie. Paborta cuiel Jlopenma. SIBieHue
aneKTpoMarHuTHOM uHAYKIUU. [loTok BekTopa MarHUTHOM uHAYKUuU. OJC MHAYKIHU.
3akoH anekTpoMarHUTHOW wuHAykuun @apanes. BuxpeBoe snekrpuueckoe mone. I/C
WHIYKIIMA B TIPOBOJHHUKE, JIBIDKYIIEMCS] TOCTYIATEIhHO B OJHOPOJHOM MAarHUTHOM TIOJE.
[TpaBuno Jlenna.
NunyktuBHOCTH. SIBiIeHME caMoumHAyKuuu. DJIC caMOMHIYKUIHUH. DHEPrusi MarHUTHOTO TOJIS
KaTYIIKA ¢ TOKOM. DJIEKTPOMarHuTHOE TIOJIE.
TexHuueckue  ycmpoiicmeéa U  npakmuieckoe  npumeHeHue:  TIOCTOSHHBIE  MAarHUTHI,
AJIEKTPOMATrHUTHI, D3JEKTPOJIBUTATENb, YCKOPUTEINU DJJIEMEHTAPHBIX YAaCTHIl, HHIYKIIMOHHAS
IeYb.
Jlemoncmpayuu
OnbIT Dpcrena.
OTKIIOHEHHE AIEKTPOHHOIO IMy4YKa MAarHUTHBIM IOJIEM.
JIuHMY WHIYKIIUM MAarHATHOTO IOJIS.
B3anmopeiictBue n1ByX MPOBOJHUKOB C TOKOM.
Cuna Amnepa.
HevictBue cuibl JIopeHia Ha MOHBI JIEKTPOJIUTA.
SIBneHue 3MEKTPOMArHUTHOM WMHIYKIIMH.
[IpaBuno Jlenna.
3aBucumocth DJIC MHAYKIIMU OT CKOPOCTH W3MEHEHUS MAarHUTHOIO MOTOKa.
SIBneHue caMOMHIYKIIMH.
Jlabopamopuvie pabomwi
N3yueHne MarHUTHOTO MOJISI KATYIIKH C TOKOM.
HccnenoBanue neWCTBUS MOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.
HccnenoBanue sBIICHUS 3JEKTPOMAarHUTHOM MHAYKLIHH.

Pa3pen 2. Kojie0anus 1 BOJIHBI

Tema 1. Mexanu4eckue M 3J1eKTPOMArHUTHbIe KOJ1e0aHUs

Konebarenbnass  cucrema. CBoOOgHBIE  MexaHWdyeckue  KkonebOanus. [‘apMoHHUYeckue
konebanus. Ilepuwon, wyactora, ammiuutyaa u (aza konebanuid. [Ipy)KUHHBIM MasTHHK.
Marematuueckuii MasSTHHK. YpaBHEHHE TrapMoHWYeckux KojebOanuii. I[lpeBpamienue
SHEPrUuM MPU TAPMOHUYECKUX KOJIECOaHUSX.

Konebarenbupiit  koHTYp. CBOOOIHBIE DIEKTPOMArHUTHBIE KOJEOAaHHMS B  HJACATHHOM
KoJebaTeIbHOM KOHType. AHAJIOTHS MEXAY MEXaHWYECKUMU U  DJIEKTPOMArHUTHBIMH
konebanusmu. @opmyna Tomcona. 3akoH coXpaHEHHs PHEPTUU B HJCALHOM KoJie0aTeTbHOM
KOHTYpE.

[IpencraBienre o 3aryxaromMX KoyieOaHUSIX. BBIHYyKIEHHbIE MEXaHHYECKHE KOJEOAHHUS.
Pe3onanc. BeIHYXJeHHBIE AJIEKTPOMArHUTHBIE KOJEOAHUS.



Ilepemennbiii Tok. CHHyCOMJANbHBIM INEpEMEHHBbIH TOK. MOIIHOCTh NEPEMEHHOIO TOKa.
AMIUIMTY/IHOE U IEHCTBYIOIIEE 3HAUEHUE CUJIbl TOKA U HAIPSDKEHUS.

Tpancdopmarop. IIpomsBoacTBo, mnepeaada W MOTPEOJICHHE DIIEKTPUYECKOW  DHEPTHUH.
OKOJIOTUYECKME PpUCKM TIpU  IPOU3BOJCTBE 3IeKTpo3Hepruu. KynbTypa HCHOIb30BaHUs
JIEKTPOIHEPIUH B NOBCEAHEBHON KU3HU.

Texnuueckue ycmpoticmea u npakmuieckoe npumeHenue: SIEKTPUUYECKUI 3BOHOK, T'€HEpaTop
[IEPEMEHHOT0 TOKa, JMHUU IEKTpoIepeay.

Jlemoncmpayuu

HccnenoBanne mnapaMeTpoB KosieOaTeNbHON cucTeMbl (NPYKMHHBIA WM MaTeMaTHYeCKUN
MasITHUK).

Habmoenue 3aryxaronmx KoJeOaHuu.

HccnenoBanue CBOMCTB BBIHYXJACHHBIX KOJIEOAHUH.

HaGnronenue pezonanca.

CBOOOIHBIE 2EKTPOMArHUTHBIE KOJIEOaHUS.

OcmwnorpaMmsl — (3aBUCUMOCTH ~ CHJIBI  TOKa W HANpsDKEHWsT OT  BpPEMEHH)  Juid
AJIEKTPOMArHUTHBIX KOJIeOaHUM.

Pe3onanc mnpu mnocnenoBaTebHOM COEIMHEHUU pE3UCTOpa, KaTYIIKM HWHAYKTUBHOCTH H
KOHJICHCATOpA.

Monenb TUHUU 3NEKTpoNepeaayu.

Onvimol

HccnenoBanue nepeMeHHOro TOKa B LEMU M3 IMOCIEIOBATEIbHO COEIMHEHHBIX KOHJEHCATOpa,
KaTYIIKU U Pe3UCTopa.

Jlabopamopuvie pabomwi

HccnenoBanue 3aBUCHMOCTU TEpPUOAA MaJbIX KOJEOAHWN Ipy3a Ha HUTH OT JUIMHBI HUTH U
Macchl Ipy3a.

Tema 2. MexaHuveckne U 3JeKTPOMATHUTHBIE BOJIHbBI

Mexanudeckre BOJHBI, yCIOBUs pacnpocTpaHeHus. Ileprnon. CKOpoCTh pacrpocTpaHeHHs H
miiHa BojiHbL.  [lomepeunsle u  mpojosibHble BONHBL.  MHTepdepeHums u  audpaxuus
MEXaHW4YEeCKUX BOJIH. 3BYK. CKOpoCTh 3ByKa. I'pomkocTh 3Byka. Bwicota ToHa. TeMOp 3ByKa.
DONEeKTpOMarHUTHbIE BOJIHBIL. YCJIOBUS H3JIY4€HHUs OSJICKTPOMAarHUTHBIX BOJIH. B3aumuas

OpHEHTAIIMSI BEKTOPOB E, Q, V B JJIEKTpOMarHuTHOW BoyiHE. CBOWCTBA 3JIEKTPOMArHUTHBIX

BOJIH: OTpaKE€HHWE, TMpejoMIIeHre, mospu3anus, audpakaus, wuHTtepdepeHims. CKOpocTh

ANIEKTPOMArHUTHBIX BOJIH. [lxana AJIEKTPOMArHUTHBIX BOJIH. [Ipumenenue

AJICKTPOMArHUTHBIX BOJIH B TEXHHKE M ObITY. [IpUHIMIBI pagvocBsI3U W TEICBHUJICHHS.

Pagnomnoxarnus.

DNEeKTPOMAarHUTHOE 3arps3HEHHE OKPYXKAIoIIe cpeibl.

Texuuueckue ycmpoiicmea u npakmuyeckoe npumeHeHue. My3bIKallbHbIe HHCTPYMEHTHI,

yIABTPa3BYKOBAs JUArHOCTUKA B TEXHUKE W MEIUIIMHE, pajgap, paAuONpPUEMHHUK, TEIEBU30D,

anteHHa, tenedon, CBY-neus.

Jlemoncmpayuu

OOpa3oBaHHe M PacCHpPOCTPAHEHUE IONEPEUHBIX M TPOJOJIBHBIX BOJIH.

Konebmromeecs Teno kak UCTOYHHUK 3BYKA.

Habmnronenne otpaykeHus 1 MPENOMIICHUST MEXaHUYECKHUX BOJIH.

Habmonenue untepdepeHnn U AUQpakiud MEXaHUYECKUX BOJH.

3BYKOBOM PE30HAHC.

Habmronenue cBsi3M TPOMKOCTH 3BYKAa U BBICOTHI TOHA C aMIUIUTYJOM U YaCTOTOM

KoJIeOaHUH.

HccnenoBanue CBOWCTB 3JEKTPOMArHUTHBIX BOJIH: OTPaXKEHUE, MPEJIOMIICHUE, MOIsIpU3aIus,

mdpaxims, HHTEpdepeHIus.

Tema 3. OnTuka

l'eomerpuueckass onrtuka. [IpsMonuHetHOE pacnpoCTpaHEHHUE CBETa B OJAHOPOJHOU Cpee.

JIya cBera. Toueunblid HCTOYHUK cBeTa. OTpakeHHE CBeTa. 3aKOHbI OTpPAXXEHHUS CBETa.
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[TocTpoenne m3o0pakeHU B IJIOCKOM 3epkaine. [IpemomiieHne cBera. 3aKOHBI MPEIOMIICHUS
cBeta. AOCOMIOTHBIH TOKa3arenb npenomwseHus. llodHoe  BHyTpeHHee — OTpaskeHHe.
[IpenenbHbIl yron MOJIHOrO BHYTpeHHero orpaxkeHus. ucnepcust cBeta. CloXHBIA cOCTaB
6enoro cera. L[Ber. CoOupatonme u pacceuBarome JHUH3BL. ToHkas smH3a. DokycHOe
paccTosiHMe W ONTHUYECKas Cuiia TOHKOW JuH3bI. [locTpoeHune m3o0pakeHHid B COOMpAIOMUX U
paccenBaroux JMH3aX. PopMysia TOHKON JIMH3bI. Y BEIWYCHHE, JABAEMOE JIMH3O0M.

[Ipenensl MPUMEHUMOCTH T'€OMETPUYECKON ONITUKH.

BommoBas ontuka. MHTepdepenims cBera. KorepeHTHbICE WCTOYHHMKU. Y CJIOBHS HAOIOICHUS
MaKCHMyMOB M MHUHFMYMOB B HHTEP(PEPECHIMOHHONW KapTHHE OT JBYX CHH(A3HBIX KOTEPEHTHBIX
HCTOYHUKOB.

Hudpaxmus ceera. AudpaxnmonHas pemérka. YcinoBue HaONIONEHHS TJIABHBIX MaKCHMYMOB
IpU NaJ€HUH MOHOXPOMAaTHYECKOIO CBETa Ha JAU(DPAKIUOHHYIO PEIIETKY.

[Tonspuzanusa ceera.

Texnuueckue ycmpoticmea u npakmuieckoe npumeHenue: 04Ky,

nymna, ¢oroanmnapar, HPOEKIUOHHBIM ammapaT, MHUKPOCKOI, TEJIECKOIl, BOJOKOHHAs ONTHKA,
TU(PPaKIMOHHAs pelI€TKa, HOJISPOUI.

Jlemoncmpayuu

[IpsimonuHeitHOE pacnipocTpaHeHHe, OTpakeHUE U MpeoMiieHre cBeTa. Onrudyeckue npudophl.
[TonHoe BHyTpeHHEe oTpakeHHe. Mojens CBETOBOJA.

UccnenoBanue cBOWCTB M300paXkeHUIl B JIMH3aX.

Mogenn MHKpOCKOMNa, TEJIECKOIIA.

Ha6nronenue nntepdepeHnm cBera.

HaGnronenue mudpaknuu ceta.

HaGnronenue mucnepcuu cBera.

[Tonyyenue crekTpa ¢ MOMOUIIBIO MPU3MBI.

[TonydyeHue criekTpa ¢ MOMOIIBI0 TU(DPAKIIMOHHON PEIIETKH.

Habnonenue nosnsipusanuu cBeTa.

DPpoumanvHolll IKCNEPUMEHM

HaGnronenue mucnepcuu cBera.

Jlabopamopuvie pabomwi

N3mepenune nokasareiis NpeaoMIICHUs CTEKIA.

UccnenoBanue CBOMCTB M300pa)KeHUIl B JIMH3aX.

Pa3znen 3. OcHOBBI cienAJIbLHOM TEOPHHM OTHOCHTEILHOCTH

Tema 1. OcHOBBI ClIENHAIBbHON TEOPUH OTHOCUTEJIHLHOCTH

['paHn1IBI TPUMEHMMOCTH KJIACCUYECKON MeXaHUKU. [locTynaTsl ciennanbHON TEeopun
OTHOCHUTEJIbHOCTU: MHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBETa B BaKyyme, MPUHIIUI
OTHOCHUTEIBHOCTH DWHIITENHHA. OTHOCUTENBHOCTh OAHOBPEMEHHOCTHU. 3aMEAJIEHUE BPEMEHU U
COKpAalleHUE JIMHBI. DHEPIrUusi U UMIYJIbC PEISITUBUCTCKOM YacTulibl. CBSI3b MACCHI C HEpruen
U UMITYJIbCOM PEJIATUBUCTCKON YAaCTHUIIbl. DHEPrUsl MOKOSI.

Paznean 4. KBantoBasi pusznka

Tema 1. DiieMeHTbI KBAHTOBOI ONTHKHU

®ortonsl. @opmyna [lnanka cBs3u sSHepruu (OTOHA C €r0 YaCTOTOW. DHEPruss U HMITYIbC
¢orona. OtkpeiTue U wuccienoBanue ¢orodpdexra. Ombitel A. I'. CromneroBa. 3akoHBI
¢doroapdexra. YpaBHenue DitHmTeiiHa i porosddexra. «KpacHas rpanuna» pororddekra.
JaBnenune cera. OnbiTel I1. H. JleOeneBa. XuMmuueckoe IeMCTBHE CBETA.

Texuuueckue ycmpoiicmea u npaxmuyeckoe npumenerue: (HpoTosnemMeHt, GpoToaaTuuK,
cojiHeyHasi OaTapesi, CBETOIUO/.

Jlemoncmpayuu

D013 PeKT Ha yCTAaHOBKE C IIMHKOBOW IMIACTHHOM.

HccnenoBanue 3akOHOB BHEIIHETO (oTor(dexTa.

Ceerouos.

CounneuHast Gartapes.
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Tema 2. CTpoeHue aToma

Mopens aroma Tomcona. Omwitel Pesepdopma mo paccesHuro o-yactwi. [lnanerapHas
Mozenb aroma. [locrynmarer Bopa. Wsnydenue u mornomierre GOTOHOB IMpPHU MEpPEXoe aToMa ¢
OJIHOTO YpOBHSI B3HEpruuM Ha JApyro. Buapl cnekrpoB. CrekTp ypoBHEH BSHEpruu aroma
BOJIOPOJA.

BonnoBeie cBoiictBa uactuu. Boanbl ge bpoiisg. KopnyckylisipHO-BOJHOBOM  JAyaiu3M.
CrioHTaHHOE U BBIHYKJEHHOE M3JIyu€HUE.

Texnuueckue ycmpoticmea u npakmuyeckoe npumeHerue’ CieKTPalIbHbI aHanu3 (CIEKTPOCKOI),
Jla3ep, KBAHTOBBIM KOMITBIOTED.

Jlemoncmpayuu

Monens ombita Pesepdopna.

Omnpenenenne JUIMHBI BOJHBI Jla3epa.

Habmronenue nuHeHyaThIX CHEKTPOB U3ITYUEHHUS.

Jlazep.

Jlabopamopmuas paboma

HaGnronenue nuHeiyaToro crekrpa.

Tema 3. AToMHOe siIpPO

DKCIIEpUMEHTBI, JTOKA3bIBAIOIINE CIIOXKHOCTh CTpPOEHHUs siapa. OTKpbITHE PaJMOaKTUBHOCTH.
OmneiTel Pesepdopna mo ompeneneHuo cocraBa painoakTUBHOrO u3inydeHus. CBoiicTa anbda-
, 0era-, raMmma-u3nydeHus. BiusHue pagnoakTHBHOCTH Ha )KUBBIC OPTaHU3MBI.

OtkpeITHE TIPOTOHA M HeWTpoHa. HykimoHHas mogens sinpa [eiizendepra-lBanenko. 3apsin sipa.
MaccoBoe uucio sapa. M30Torsl.

Anbba-pacniaz. DJNEKTPOHHBIH ¥ TO3UTPOHHBIM OeTa-pacman. [amma-uzmydeHue. 3aKoH
PaaMOAaKTUBHOIO pacraja.

DHeprus CBs3W HYKJIOHOB B siipe. SnepHsbie cuibl. JledekT Macchl spa.

Snepusie peakuuu. Jlenenue u CUHTE3 sAIEP.

Anepubiii  peaktop. TepmosimepHslii  cuHTe3. I[IpoOmeMbl M TEPCHEKTHUBBI  SIACPHOM
SHEPreTUKU. DKOJIOTUYECKHUE ACTIEKTHI SIAEPHON IHEPTETUKH.

DnieMeHTapHble YacThllbl. OTKPBITUE MMO3UTPOHA.

Mertonapl HAOIIOICHUS u perucTpauuu 3J€MEHTapHbIX YacTHII.
dyH/1aMeHTaJIbHBIE B3aWMOJICHCTBHsI. EAMHCTBO (u3nvecKoit

KapTUHBI MHUpa.

Texnuueckue ycmpoiicmea u npakmuieckoe npumeHeHue. NO3UMETP, kamepa BunbcoHa,
SIIEPHBIN peakTop, aToMHasi bomoa.

Jlemoncmpayuu

CuéTunK MOHU3UPYIOLIUX YACTHUIL.

Jlabopamopuvie pabomwi

HccnenoBanue TpekoB yacTull (110 TOTOBBIM (oTorpadusim).

Pa3pen 5. DiieMeHTBI ACTPOHOMMH U ACTPOPU3UKH

Tema 1. DijemMeHTBHI acTPOHOMHHM ¥ AacTPOQU3MKH OTanbl pa3BUTUS  ACTPOHOMHH.
[IpuknamHoe W MUPOBO33pEHYECKOE 3HAUEHHWE acTpoHOMHUM. Bua  3BE3gHoro  Heba.
Co3Be3nus, sipkue 3BE3JBI, IUIAHETHI, UX BUAMMOE JBIKeHHE. CosiHeuHas cuctema. CoJHIe.
Conneuynass akTuBHOCTh. Mcrounuk osHeprum CosiHIA U 3BE3A. 3BE3ABI, HMX OCHOBHBIE
XapaKTEepUCTUKU. JluarpamMma «CHEKTpalbHBIM KJacC - CBETUMOCTb». 3BE3JbI TJIaBHOU
MOCJIEI0BATENLHOCTH. 3aBUCUMOCTh ~ «Macca - CBETUMOCTb» g 3BE31  TJIABHOU
MIOCJIEOBATENbHOCTH. BHyTpeHHee cTpoeHune 3BE34. (COBpPEMEHHBIE MPEACTABICHUS O
MPOUCXOXKACHUU M 3BomouMd ConHUa W 3BE3A. DTambl XKU3HM 3BE3A. Mueunsiii Ilyte —
Hama [‘amaktuka. Ilonoxkenne wu gaBwxkenwe CoiHua B ['amaktuke. Tumbl rajgakTHk.
Panuoranaktuku u kBa3apel. UEpHbIE OBIPHI B ApaxX TaJIaKTHK.

Bcenennas. Pacumpenue Beenennoil. 3akon Xa60ma. Pasberanue ranaktuk. Teopust Bosbioro
B3pbIBa. PenukroBoe wu3mMyueHue. MacmtabHas CTpykTypa Bceenennoil. MeraranakTuka.
Hepeménnpie mpoOieMbl acTpOHOMUHU.
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Vuenuueckue nabarooenus

1. HaOnroneHust HEBOOPYKEHHBIM TIJ1a30M C HCIOJIB30BAHUEM KOMITBIOTEPHBIX MPUIOKECHUN
IUIL  ONPEIETICHUS TIOJIOKEHUS HEOEeCHBIX OOBEKTOB Ha KOHKPETHYIO [aTy: OCHOBHBIC
co3Be3usi CeBepHOro MOJylIapus U SpKUe 3BE3MBI.

2. Habmonenus B teneckon Jlynsl, mnaner, Mieunoro Ilyru.

Pa3nes 6. O0o01aroniee noBTopeHue

Ponp ¢u3ukm W acTpOHOMHHM B 3KOHOMHYECKOH, TEXHOJIOTHMUYECKOH, COIHAIBHOU W
THYECKOU cdepax [HesTeNTbHOCTH YeJIOBEKa; poJib U MeCTO (PM3MKM M acTpOHOMHUHU B
COBPEMEHHOW HAy4YHOW Kap- THHE MHpa; poib (usnyeckoil Teopud B (HOPMHPOBAHUU
MpeJCTaBICHUN O (pU3MUYECKON KapTHHE MHpPa, MECTO (U3MUECKOW KapTUHBI MHpa B 00meM
Py COBPEMEHHBIX E€CTECTBEHHO-HAYUHBIX IPEICTaBICHUM O IPUPOJIE.

Me:xnpenameTHbie CBSI3U

Nsyyenune xypca ¢usuku OGa3zoBoro ypoBHS B 11 kilacce oOcCymecTBIsIETcss € yYETOM
COJIEpKATENIbHBIX MEXKIIPEAMETHBIX CBSA3€H C KypcaMHd MaTeMaTuKH, OWOJIOTHUH, XUMHH,
reorpaduu U TEXHOJIOTHH.

Meoicnpeomemnvle  noHAmus, CeA3aHHbIE € U3YUEHUEM Memo008 HAYYHO20 NO3ZHAHUA:
SIBIICHWE, Hay4yHbId (akT, rumores3a, (u3nueckas BeJIMYMHA, 3aKOH, TEOpHs, HaOI0JCHHE,
AKCIEPUMEHT, MOJIETUPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pelleHue CHCTEMbl YypaBHEHHH; TpUTOHOMETpUYecKrue (GYHKIHMH: CHHYC,
KOCHUHYC, TAHI€HC, KOTAaHT'€HC, OCHOBHOE TPHUTOHOMETPHUYECKOE TOXKJIECTBO; BEKTOPHI M HX
MPOEKIIMM HAa OCH KOOPJIHMHAT, CJIOKEHUE BEKTOPOB; MPOU3BOJHBIE JIEMEHTAPHbIX (YHKIIHIA;
MPU3HAKU MOJO0MS TPEYroJbHUKOB, OINpe/eleHNEe IIIOMaa IIOoCKuX puryp u o0béma ter.
buonocus: snexrpuyeckue s[BIEHUS B XKUBOM IMpHpoAe, KoyieOaTeabHbIE ABM)KEHUS B JKUBOU
MpUpOJIE, ONTHUYECKUE SBJICHHUS B JKUBOM MNpUPOJAE, MACUCTBUE pagualudyd Ha IKUBbIC
OpraHU3MBI.

Xumus: CTpOCHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasi CTPYKTypa TBEPIBIX TeEJl, MEXaHU3MBI
00pa3oBaHUsl KPUCTAJUTMYECKON PEMIETKHU, CIIEKTPATbHBIN aHAIIN3.

leoepaghua. ™arHuTHBIE TIOMIOCA 3€MJTH, 3QJIOKA MArHUTHBIX pyd, (OTOChEMKA 3EMHOU
MTOBEPXHOCTH, MPEACKA3aHUE 3EMIIETPSICEHUM.

Texnonocus: NUHUM SJEKTpONEpenad, TEHEpaTop IEPEMEHHOIO TOKa, 3JEKTPOJBUIATEIb,
WHIYKIWOHHAS Te4b, pajap, paJuoNpuéMHUK, TEJIEeBH30p, aHTeHHa, TeiedoH, CBU-neusb,
MIPOEKIIMOHHBIN anmnapar, BOJIOKOHHAsI ONTUKA, COHEYHasi Oarapes.

IInanupyemble pe3yJIbTaThl 0OCBOEHHS Y4eOHOI0 MpeaMeTa

JIMYHOCTHBIC PE3VIbTAThI

B pesynbrare u3yueHuss ¢u3MKM Ha ypOBHE CpeaHero oOmiero oo6pa3zoBaHUS

y oOyuaromerocst 0yxyT chopMUpOBaHBI CIIETYIOIINE INYHOCTHBIE PE3yIbTAaThl B YACTH:
1) naTpuOTHYECKOTO BOCIHTAHUSL:

cOopMUPOBAHHOCTb poccuiickoi IpaXJaHCKOU UJICHTUYHOCTH,
NaTPUOTU3MA;

LIEHHOCTHOE OTHOILIEHHE K TOCYIAPCTBEHHBIM CHMBOJAM; JIOCTHXKEHUSM POCCHUHCKHX
y4€HBIX B 00JaCTH (DPU3MKU U TEXHHUKE.

2) TpaKAAHCKOTI'0 U JYXOBHO-HPABCTBCHHOT'O BOCIIUTAHUA:

C(I)OpMI/IpOBaHHOCTB Fpa)KI[aHCKOﬁ MIO3UIIMH 06yqa101uer0051 KaK aKTHBHOI'O U
OTBCTCTBCHHOI'O YJICHA pOCCHfICKOFO O6H.lCCTBa;

MPUHATHE TPAJUIIMOHHBIX OOIIEYEIOBEYECKMX T'yMaHUCTUYECKUX U JIEMOKPATUYECKUX
IIEHHOCTEI;
TOTOBHOCTh BECTH COBMECTHYIO JIESITEILHOCTh B HHTEpecax TI'Pa)KIaHCKOTO OOIIecTBa,
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y4acTBOBaTh B CaMOYIIPaBJICHUH B LIKOJIE
U JIETCKO-IOHOUIECKUX OpraHU3alMiX;

yYMEHUE B3aUMOJCHCTBOBATh C COLUAIbHBIMM HHCTUTYTaMM B COOTBETCTBHM C HX
GYHKIUSME ¥ Ha3HAYCHUEM;

TOTOBHOCTh K TYMAHUTAapHON U BOJIOHTEPCKOM JEATEIBHOCTH.

c(OPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHHSI, 3TUYECKOTO TOBEICHUS;

CHOCO6HOCTB OLCHHUBATH CUTYyal 1o n INpUHUMATDh OCO3HAaHHBIC peuicHu,
OPUCHTHPYACH Ha MOPAJIbHO-HPAaBCTBCHHLIC HOPMbI u
LIECHHOCTH, B TOM YHCJI€ B JIEATEIIbHOCTH Y4EHOIO;

OCO3HAHHE JINYHOTO BKIaga B TIOCTPOCHHE YCTOMYHBOTO OyayIiero.

3) 3CTETHYECKOTO BOCIIUTAHHUS
ICTETUYECKOE OTHOILIEHHE K MUDpY, BKJIFOYAst 3CTETUKY Hay4HOTO

TBOPUYECTBA, MPUCYLIETO (PU3NUECKON HayKe.
4) 1ICHHOCTH HAYYHOTO MMO3HAHUSI:

c(OpPMHUPOBAHHOCTh ~ MHPOBO33PEHMS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTUS (PU3NUECKON HAYKH;

0CO3HAHME IIEHHOCTH HAyYHOH JEeSITeIbHOCTH, TOTOBHOCTh B TpoOIlecce M3y4eHUs (U3HUKU
OCYIIECTBIISITH MIPOSKTHYIO U HCCIIEOBATENLCKYIO NIESTEILHOCTh HHINBHUIYaTIbHO U B TPYIIIIE.
5) dbopmupoBaHUs KyJIbTYPHI 3A0POBbS H SMOIIMOHAIBHOTO OJIaromoIyyus:

OCO3HAHHE IIEHHOCTH Oe30MacHOro o0pas3a >KM3HU B COBPEMEHHOM TEXHOJOTHYECKOM
MUp€, BAXKHOCTHU MPaBHJI O€301IaCHOTO TIOBEICHHS HAa TPAHCIIOPTE, Ha I0OPOTAX, C ANEKTPUUECKUM
Y TETJIOBBIM 000PYJIOBAaHNEM B IOMAIITHUX YCIIOBHSX;

chopMUPOBAHHOCTh HaBBIKA PEQIIEKCUU, MPU3HAHKE CBOETO IpaBa Ha OMIMOKY W TaKOTO
JKe MpaBa y APyroro 4eloBeKa;

6) Tpya0BOrO BOCIIUTAHHMS:

aKTUBHOE y4acTHE B PEILEHUU MPaKTUYECKHUX 3aJad (B paMKax CeMbH, 00pa3oBaTebHOM
OpraHu3aliu, ropoja, Kpas) TeXHOJIOTUYECKON U COLMAIbHOW HANpaBJICHHOCTH, TPEOYIOIIUX B
TOM 4Hucie U PU3NUEeCKUX 3HAHUM;

MHTEpPEC K MPAKTUUECKOMY U3yUEHHIO Tpodeccuil, CBsI3aHHBIX ¢ (PU3UKOIL;

TOTOBHOCTD U CHOCOOHOCTh K 00pa3oBaHUIO u €aM000pa30BaHUIO
B 0051acTH (U3MKU Ha MPOTSHKEHUH BCEH JKU3HU.

7) 9KOJIOTHYECKOTO BOCIIUTAHUS:

cOpPMUPOBAHHOCTh JKOJOTMYECKON KYJIbTYPbl, OCO3HAHUE TJI0OAJIBLHOTO XapakTepa
AKOJIOTHUECKUX MpoOIieM;

IUIAHUPOBAHUE M OCYIIECTBIIEHUE JCHCTBHM B OKpYXKaloLIeil cpelie Ha OCHOBE 3HAHUS
1ene ycTOWYMBOrO pa3BUTHUSL YEIIOBEUECTBA;

paciiupeHue OmbITa JESITeNbHOCTH SKOJOTMYECKON HAmpaBJICHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HaHUM 1o (u3uKe.

B npomecce gocTmKeHHS JIMYHOCTHBIX pE3yJIbTAaTOB OCBOEHHS IPOTPAMMBI  CPEIHETO
obmiero o6pa3zoBaHus MO (QU3UKE Y OOYYAIOMIMXCS COBEPIICHCTBYETCS O9MOYUOHATbHBIU
unmesniexm, MpeArnoaaralouuil chopMUpPOBAHHOCTD:

— CamMoCcO3HaHusl,  BKIIIOYAIOLIET0  CHOCOOHOCTh  MOHMMAaTh  CBOE HSMOIMOHAIBHOE

COCTOSIHUE, BUJETH HarpaBJICHUS pa3BUTHS
COOCTBEHHOM 3MOLIMOHAIBHOM cepbl, ObITh YBEPEHHBIM B cele;

- camopezynuposanus, BKJTIOYAIOLIETO CaMOKOHTPOJIb, yMEHHE
NPUHUMATD OTBETCTBEHHOCTb 3a cBOE HOBEJ/ICHHE, CIOCOOHOCTh
alanTHPOBATHCA K SMOLMOHAIBHBIM U3MEHEHUSAM U HPOSIBIIATH

FI/I6KOCTB, OBITH OTKPBITBIM HOBOMY,

- 6Hymp€HH€ZZ momueayuu, BKITIOYAIOIIEH CTPEMJICHHUEC K OOCTHIKCHUIO HCIIN U YCIIEXY,
ONTUMU3M, UWHUIIUATUBHOCTb, YMCHUC ,HeﬁCTBOBaTB, HCXoas U3 CBOUX BOSMO)KHOCTGI\/'I;

- amnamuu, BKIIOYAIOIIEH CIIOCOOHOCTH MTOHHMATh SMOIUOHAJIBHOC COCTOSHHUC OPYTUX,
YYUTHIBATH €ro npu OCYHICCTBJICHUHA
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0OIIeHMs, CTIIOCOOHOCTh K COYYBCTBUIO U COTIEPEIKUBAHUIO;

- COYUALHBIX ~ HABLIKOG, BKIIOYAIOIIUX CIIOCOOHOCTh BBICTPAMBATh OTHOIICHUS C
ApYruMu JIOIbMU, 3a00TUTbCA, [IPOSBJIATH
HMHTEpEC W pa3periarh KOH(IUKTHL.

MetanpeaMeTHble pe3yiabTaThl
1) Tlo3HaBareNbHBIC YHHBEPCAIbHBIC yYCOHBIC NCHCTBUSI

baszosvie nocuueckue oeticmeus:

CaMOCTOSITENIBHO  (pOPMYJIMPOBATh W aKTyaJIM3MPOBATH MPOOJIEMy, paccMaTpuBaTh &
BCECTOPOHHE;

OTIPEJICIIATH TEJIN JeSATSILHOCTH, 33]1aBaTh MapaMeTPhl M KPUTEPHH HX JOCTHKCHHS,

BBISIBIISITh  3aKOHOMEPHOCTH W TPOTHUBOPEUYHMS] B  PACCMATPUBACMBIX  (PH3UUICCKHX
SIBIICHUSX,

pa3pabaThIBaTh I1aH pelieHus poOIEeMBI c y4€TOM aHaym3a
MMEIOIINXCSA MaTepUATIbHBIX U HEMATEPHAIIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTUBBI B JIeSITeTbHOCTbD, OLICHUBATh COOTBETCTBHUE
pe3yNbTaTOB LIEJSM, OLIEHMBATh PUCKH MOCIEACTBUM AEATEIbHOCTH;

KOOPJAMHUPOBATH u BBITIOJTHATH paboty B YCIIOBUSX peasibHOTO,

BUPTYaJHHOTO W KOMOMHHPOBAHHOTO B3aMMOICHCTBHS,

pa3BUBaTh KPEaTUBHOE MBIIUICHUE MPU PEIICHUH >KA3HEHHBIX MTPOOIEM.
Basosvie uccreoosamenvckue oeticmeus:

BJIQJIETh HAYYHOH TEPMHUHOJIOTHEW, KIIOYEBHIMH TOHATHSMH U METOJaMHU (DU3NIECKOMN
HayKH;

BJIQJICTh HAaBBIKAMH Yy4eOHO-HCCIICOBATEIILCKOW W TPOEKTHOW JACATEIBHOCTH B O0JIACTH
buzuKy; CIOCOOHOCTHIO " TOTOBHOCTBIO
K CaMOCTOSATEJILHOMY TIOMCKY METOJIOB peUIeHHs 3aaad  (U3NYECKOTO  COACpIKaHUs,
MPUMEHEHHIO Pa3IMYHBIX METOJIOB TO3HAHUS;

BIIQJICTh BHJAMH NS TeTbHOCTH o MOJTyYCHUIO HOBOTO 3HaHWUS,
ero WUHTEPIPETAIINH, npeoOpa3oBaHUIO u NPUMEHEHHUIO B pas-
JMYHBIX YYEOHBIX CHUTYallMsSX, B TOM YHUCIE NPH CO3AaHWUU YYEOHBIX IPOCKTOB B OOJIACTH
buzuky;

BBISIBJIAT TIPHYUHHO-CIICJICTBEHHBIE CBS3M M aKTYaJIM3UPOBATh 3a/lady, BBIIBUTATh
TUIOTe3y €€ pEeUICHHs, HAaXOJUTh AapryMEHThI IS J0Ka3aTeIbCTBA CBOUX YTBEPIKICHHIA,
3a]aBaTh MapaMeTPbl U KPUTEPUU PEIICHUS;

aHAM3UPOBaTh TOJYYCHHBIC B XOJE PCEIICHUS 3aJa4d  Pe3yJbTaTbl, KPUTHYCCKH
OIICHUBATh HUX JIOCTOBEPHOCTh, MPOTHO3UPOBATh W3MEHEHHUE B HOBBIX YCIIOBUSX;

CTaBUTh W (OPMYIUPOBaTH COOCTBEHHBIC 3aJauyd B 0Opa30BaTEIbHOH JEATEILHOCTH, B
TOM YHUCIIC TIPU M3YYCHUU (DU3UKH;

JlaBaTh OIICHKY HOBBIM CHUTYAIIHsIM, OIEHUBATh NPUOOPETEHHBIN OIIBIT;

yMETh  TMEPEHOCUTh  3HAHUS IO ¢u3MKke B TPAKTUYECKyl0  00JacTh
KHU3HEIEATENbHOCTH;

yYMEeTh MHTEIpPUPOBATh 3HAHUS U3 Pa3HBIX NPEIMETHBIX oOacTeil;

BBIIBUTaTh HOBBIE MJIEHM, Mpe/UlaraTh OpPUTMHAIbHBbIE MOAXOJbl W PEIICHUS; CTaBUThH
npo0OseMsbl U 33/1a4i, AOMYCKAIOIIUe albTepPHATUBHBIE PELICHUS.

Paboma ¢ ungopmayueri:

BJIaJIeTh HAaBBIKAMHU MOJy4eHUS MHPOpManuu (U3NYECKOTO COJEpXKaHUS U3 MCTOUHUKOB
pasHBIX THIIOB, CaMOCTOSITEIIbHO OCYIIECTBIATH IOUCK, aHajdu3, CHCTEMaTHU3alUIi0 U
MHTEpIpeTannio HHPOPMALUU PA3TUYHBIX BUIOB U (POPM MpPEICTaBICHHUS;

OILIEHUBATh JIOCTOBEPHOCTh MH(OpMaIuH;

UCIOJBb30BaTh CpPEACTBa HH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX TEXHOJOTUH B
pelIeHNH KOTHUTUBHBIX, KOMMYHHKATHBHBIX M OPraHU3al[MOHHBIX 337a4 C COOJIOEHUEM
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TpeOOBaHUI SPrOHOMHKH, TEXHHKH O€30TAaCHOCTH, T'MTHEHBI, pecypcocOepekeHus, MPaBOBBIX
U 3THMYECKHX HOPM, HOPM HMH(POPMALMOHHON OE30MaCHOCTH;

CO3/aBaTh TEKCTBI ¢bu3mIecKoro cojiepKaHus B pa3IU4HbIX ¢bop-
MaTax ¢ y4éToM Ha3HaueHHs WHGOpPMAIMU M LEJNEBON ayIUTOPHH, BHIOMpPAs ONTUMAIBHYIO
(dopMy TpeACTaBICHUS U BHU3yaIN3aLUU.

2) KoMMyHHKaTHBHBIC YHUBEPCAIbHbBIC YUCOHBIC CHCTBHS:
Obwenue:

OCYIIIECTBIISTh oOmeHue Ha ypoKax (10763750971 u BO BHEYPOYHOU
NeSITEIILHOCTH;

pacro3HaBaTh MPEANOCHUIKH KOH(DIUKTHBIX CHUTYallud W CMSTYaTh KOHQIUKTHI;

pa3BEPHYTO W JIOTHYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIL30BAHUEM SI3BIKOBBIX
CpPEeICTB.
Cosmecmuas 0essmenbHOCMb:

MOHUMATh ¥ HMCIOJIh30BaTh MPEUMYIIECTBA KOMAHAHOW W WHIUBUAYAITBHON PabOTHI;

BBIOMPATh TEMATHKy M METOJbI COBMECTHBIX JCHCTBUI C y4€TOM OOIIMX WHTEPECOB, U
BO3MOHOCTEH Ka)/I0TO WICHA KOJUICKTHBA;

MIPUHUMATH Leau COBMECTHOI JIEATEILHOCTH, OpraHU30BBIBATH
u KOOPJIMHUPOBATH NCHCTBUS 1o eé JIOCTHKEHUIO! COCTaBIIATh
IUTaH JCWCTBHMA, paclpeeliaTh POJId ¢ YI€TOM MHEHUH yYaCTHHKOB, OOCYKIaTh Pe3yiabTaThl
COBMECTHOM paboThI;

OIICHUBATH Ka4eCTBO CBOETO BKJIaJIa u KQXKJI0TO y4acTHUKA KO-
MaHJIpl B OOIIUH Pe3yJIbTaT MO Pa3padOTaHHBIM KPUTEPHSIM;

npeyiarath HOBBIC MPOCKTHI, OICHUBATh HJICH C IMO3HMIIMA HOBU3HBI, OPHUTHHAIBLHOCTH,
MPAaKTUYECKOW 3HAYUMOCTH;

OCYIIECTBIISATh MO3UTHBHOE CTpaTeruueckoe MOBE/ICHHC B pas-
JIUYIHBIX CUTYAIHSX, MPOSIBIIATH TBOPYECTBO U BOOOpaKkeHHe,
OBITh WHUITUATHBHBIM.

2) PerynsaTuBHBIE YHUBEPCAIbHbIE YUCOHBIC IEHCTBHS
Camoopeanuzayus.

CaMOCTOSITEIPHO OCYIIECTBIIATh ITO3HABATEIBHYIO JCATEIHHOCTh B 00JaCTH (PU3UKH U
ACTPOHOMHH, BBISBIIATH IMPOOJIEMBI, CTaBUTh U (GOPMYIHPOBATh COOCTBEHHBIC 3a/1a4H;

CaMOCTOSITEJIBHO COCTAaBJIATh IJIAH PELICHUS PACUETHBIX M KAYECTBEHHBIX 3a/ay, IUIaH
BBITIOJTHEHUSI MPAKTHYECKON paboThl C Y4ETOM HMEIOIMIUXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEN W MPEANIOYTCHUH;

J1aBaTh OLIEHKY HOBBIM CUTYALUSIM;

paciupsATh PaMKH yueOHOTO MpeAMETa Ha OCHOBE JTMYHBIX MIPEANIOYTCHU;

JieNiaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBaATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pelIeHue;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBAaTh (POPMHUPOBAHUIO W TPOSIBICHUIO OPYIUIHH B 00MacTH  (U3MKH,
IIOCTOSIHHO MOBHIIIATh CBOH o0Opa3oBaTeNbHBIHI U
KYJbTYPHBI YPOBEHb.

Camoxonmponw:

JIaBaThb OLICHKY HOBBIM CHUTYalMsIM, BHOCUTb KOPPEKTUBBI B JEATEIIBHOCTb, OLICHUBATH
COOTBETCTBUE PE3YJIbTATOB LEISM;

BIIQJIETh HaBBIKAMU TIO3HABATENLHON pe(hIeKCHH KaK OCO3HAHUS

COBEPIIAEMBIX JEWCTBUM M MBICIUTENBHBIX IPOLIECCOB, UX PE3YIBTATOB U OCHOBAHWI;

HCII0JIb30BATh IPUEMBI pedexcun TSt
OLIGHKU CHUTYalluu, BBIOOpa BEPHOTO PEIICHUS;
YMETh OILICHUBATh pucKu U CBOEBPEMEHHO IIPUHUMATh pelieHns
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10 UX CHUXKCHHUIO;
IIPUHUMATh MOTUBBI U apI'yMEHTBI IPYI'UX [IPU aHAIU3€ PE3YJIBTATOB JAEATEIbHOCTH.
Ilpunamue cebs u opyaux:
NPUHUMATH ce0sl, MOHUMAasi CBOU HEJOCTATKU M JOCTOUHCTBA,
IIPUHUMATh MOTUBBI U aPTYMEHTBI IPYrUX IIPU aHAJIU3E PE3YJIbTATOB JEATEIbHOCTH;
MIPU3HABaTh CBOE MPABO U MPaBO JIPYTUX HA OLIMOKH.

[IpenMeTHBIE pe3yabTaThl
B npouecce nzyuenus kypca ¢puzuku 06a3oBoro yposHs B 10 kjiacce yueHUK HaydUTCS:

JEMOHCTPUPOBATh Ha MPUMEPAX pojib U MeCTO (pU3MKU B (POPMHPOBAHUH COBPEMEHHOMN
Hay4YHOU KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHOM TEXHUKHM W TEXHOJIOTMH, B NPAKTUYECKOHN
JIeATEIILHOCTH JTIOACH;

YUWUTBHIBAaTh TPAHULBI TPUMEHEHUS W3Y4YEHHBIX (U3MUYECKUX MOJIENei: MaTepuaibHast
TOYKa, MHEpLMAJIbHAs CUCTEMa OTCU€Ta, aOCOJIIOTHO TBEPJAOE TEJIO, WICAIBHBIN Ta3; MOJEIH
CTPOEHUS ra30B, KUAKOCTEH M TBEPIBIX TEJ, TOUEUHBIH 3JIEKTPUUECKUH 3aps]l MPU pelIeHUU
(bu3UYecKuX 3aad;

pacro3HaBaTh ¢buznueckue SBJICHUS (mportiecchr) u 00BSACHATH
UX Ha OCHOBE 3aKOHOB MEXaHHKH, MOJIEKYISPHO-KHHETUYECKOW TEOPUM CTPOECHHS BEllecTBa
U DJEKTPOJMHAMHMKH: pPaBHOMEPHOE M PaBHOYCKOPEHHOE TMPSMOJMHENHHOE JIBUYKEHHE,
CBOOOJHOE TaJieHue Tell, JBWKEHUE 10 OKPYKHOCTH, WHEpLHs, B3aUMOJEHUCTBUE TEI;
muddys3us, OpOYHOBCKOE IBUKEHHE, CTPOEHHE >KHIKOCTEH U TBEPIBIX TeJ, HW3MEHEHHE
00bEMa Ten
IIpU HarpeBaHHUU (OXJIAXKJIEHUH), TEIUIOBOE paBHOBECHE, UCIAapeHUe, KOHAEHCAIus, TUIaBJIeHHe,
KPUCTAJIZIN3aLUs, KHUIICHHE, BIAKHOCTh BO3[yXa, IOBBIIICHHE JaBJICHHUA Tra3a IPU €ro
HarpeBaHUU B 3aKPBITOM COCYZE, CBS3b MEXKIy MapaMETpPaMH COCTOSIHMS Ia3a B U30IIPOLECCAX;
NIEKTPU3ALHUA TeN, B3aUMOJCHCTBUE 3apsiiOB;

OTIMCHIBAaTh MEXaHHYECKOE JBIKCHHE, UCIIOJIb3YS ¢busnyeckne
BEJIMYMHBI: KOODAMHATA, IIyTh, IEPEMEIIECHNUE, CKOPOCTh, YCKOPEHHME, Macca Tela, CHuia,
UMIYJIbC TeJla, KUHETHYeCKas »SHeprus, NOTEHLUabHAs SHEpPrus, MexaHudeckas paboTa,
MEXaHMYeCKash MOIIHOCTb; IpU OIMCAHUU IIPABUIBHO TPAKTOBaTh (PU3MUECKHM CMBICH
UCIOJb3yeMbIX BEIUYMH, UX O003HAUYEHUS M €IUHUIIbI, HAXOAUTh (OPMYIIbI, CBA3BIBAIOIINE
JAHHYIO (PU3UYECKYIO BEJIMUYUHY C JAPYTMMHU BEIMYMHAMU;

ONMCHIBATh H3YYEHHBIC TEIUIOBBIE CBOWCTBA TN M TEIUIOBBIC SBJICHUSA, HCIOJb3Ys
¢u3nyeckue BEIMYMHBI: JABJIEHUE Ta3a, TeMIeparypa, CpeIHssl KUHETHYeCKas SHeprus
Xa0TUYECKOTO  JIBIDKEHMS MOJIEKYJ, CPEIHEKBAaJApaTU4Has CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIUIOTHI, BHYTPEHHAs SHeprus, pabdora rasa, KO3QQHUUUEHT MOJE3HOro ICHCTBUS TEIJIOBOTO
JBUraTelis; MpU  OMNMCAHUM HPAaBUIBHO TPAKTOBAaTh (U3MUECKUH CMBICT MCIOJIb3yEeMBbIX
BEJIMYUH, MX OOO3HAYEHMS U E€IUHHULBI, HAXOAUTh (OPMYJbI, CBS3bIBAIOIIUE JAHHYIO
(GU3NYECKYI0 BEJIMYUHY C JPYTMMHU BEIMYUHAM;

OIMCHIBATh U3yYEHHBIC IEKTPUUYECKUE CBOICTBa BELIECTBA "
JJIEKTPUYECKHE SBJIECHUS (IIPOLECCHI), MCIOJB3Ys (U3NYECKUE BEIMYUHBI: 3JIEKTPUUECKHI
3apsf, OJIEKTPUYECKOE II0JIe, HANpsHKEHHOCTh IOJIA, TOTEHLHUAN, PAa3sHOCTh IOTEHLHUAJOB;
IpU ONHCAHWUU MPABUIBHO TPAKTOBATh (U3NYECKUH CMBICT HCHOJIb3YeMbIX BEJIMYMH, UX
0003HaueHMSI U €MHUIIBL; YKa3bIBaTh (DOPMYIIbI, CBA3BIBAOLINE JAHHYIO (PU3MUECKYIO BETUUUHY
C IpyrUMH BEIMYNHAMU;

aHAJIN3UPOBATh dusnueckue IIPOLIECCHI " ABJICHUS, UCIIOJIB3YS
¢u3nyeckue 3aKOHbl M NPUHIMNBL: 3aKoH BcemupHoro tsarorenus, |, Il u Il 3akonsl
HeloTOHaA, 3aKOH COXpaHEHHsS MEXAaHMUYECKOM DSHEPIUM, 3aKOH COXpPAaHEHUS MMIIYJIbCa,
INPUHLIMI CYNEPIO3ULIMHA CHWJI, IPUHLMII DPABHOINPABUS HHEPLHUAIBHBIX CHUCTEM OTCYETA;
MOJIEKYJISIDHO-KMHETUYECKYI0 TEOPHI0 CTPOECHMsI BEIECTBA, Ta30BbIE  3aKOHBI,  CBS3b
CpeaHel  KMHETUYECKOM OSHEpruM TEIJIOBOTO  JABIDKEHHS MOJEKYl C  aOCOJIIOTHOU
TEMIEPATYPOH, MEPBBIH 3aKOH TEPMOJMHAMMKH; 3aKOH COXPAHEHHs DJJIEKTPUUYECKOTO 3apsja,
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3aKOH Kynona; pu 3TOM pasinuyaTh
CIIOBECHYIO (DOPMYIUPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOE BBIPAKEHUE U YCIOBUS (TpaHHIIbI,
001acTH) MPUMEHUMOCTH;

OOBSICHATD OCHOBHbBIE IIPUHLINTIBI JefcTBUS MalllH, npubopoB u
TEXHUYECKUX YCTPOICTB; pa3nu4arthb YCIOBUS ux 0e30macHoOTO
HCII0JIb30BAHUS B NMOBCEAHEBHON XKHU3HU;

BBIIIOJIHATh AKCHEPHUMEHTHI 110 MCCIEA0BAaHUIO (DU3UUECKUX SIBICHUW M IPOIIECCOB C
UCIOJIb30BAHMEM  MPSIMBIX, M  KOCBEHHBIX H3MEpPEHUH: Mpu 3TOM (HOpPMYyIupoOBaTh
npobiemMy/3agadyy ¥ THIOTE3y YYeOHOTO OKCIEpUMEHTa; COOMpaTh yCTAaHOBKY U3
MPEJI0KEHHOT0 000pYyIOBaHMsl; IPOBOJUTh OMBIT U (POPMYJINPOBATH BHIBOIbI;

OCYILIECTBIIAITh TNPAMbIE U KOCBEHHbIE HM3MEPEHUs (PU3HMUECKUX BEJIUYMH;, IPU 3TOM
BBIOMpATh ONTHUMAJIBHBIM CHOCOO M3MEPEHHsS M HCIOJIb30BaTh HM3BECTHBIE METOJbl OLIEHKH
MOTPEIIHOCTEN U3MEPEHNN;

HCCIIEI0BATh 3aBHCHUMOCTH MEXy buznueckuMu BEJMYMHAMU
C UCMOJIb30BaHUEM INPSMBIX U3MEPEHUI: MPU ITOM KOHCTPYHpPOBATh YCTAaHOBKY, (PUKCHPOBATH
pe3yNabTaThl IMOJYYEHHOM 3aBUCUMOCTH (U3MYECKMX BEIMYMH B BHUJE TaOIMI U TpaduUKOB,
JIeNIaTh BBIBOJIBI 1O Pe3yibTaTaM HCCIEI0BAHUS;

coOnrofaTh mpaBuia Oe30MacHOro Tpyda HpU TMPOBEACHUU HCCIENOBaHUM B paMKax
y4eOHOTO HSKCIIEpUMEHTa, Y4eOHO-HCCIEeIOBAaTEIbCKOM W MPOEKTHOM  JIeATENbHOCTH C
HCIO0JIb30BAHNEM U3MEPHUTENBHBIX YCTPOUCTB U Ja00paTOPHOTO 00OpYIOBaHMUS;

pearb pacyéTHbie 3a7a4u c SIBHO 3aJaHHOM buszngeckoi Mo/Ie-
JIBIO, HCIIOJIB3YS ¢buznueckue 3aKOHBI u MPUHIIUIIBI; Ha OCHOBE
aHajM3a yCJIOBHUS 3a/aud BHIOMpATh (U3HYECKYIO MOJIEIb, BBIICIATH (DPU3UUECKUE BEITUUUHBI
u QopMmynbl, HEOOXOIUMBIE Js €€ pelIeHUs, MPOBOAUTh Pacu€Thl U OLEHUBATh PEATbHOCTD
MOJIyY€HHOTO 3HAa4YeHHs] (PU3NYECKOW BETUUYMHBI;

pelmatb ~ KauecTBEHHbIE  3aJaud:  BBICTPAWBaTh  JIOTUYECKH  HEMPOTHBOPEUHUBYIO
LENOYKY pacCyXICHHWI C OMOpod Ha W3ydeHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (u3nueckue
SIBJIICHUS

HCII0JIb30BATh npu pelieHnu y4eOHBIX 3a1a4 COBPEMEHHBIE WH-
(dbopMalOHHbBIE TEXHOJIOTHH TUISE MOKCKa, CTPYKTYPHUPOBAHUS,
UMHTEPIPETAIMH U MPEACTAaBICHUS yIeOHON U HAyYHO-TIONMYJISIPHONH HH(POpMAINH, MOJy4EeHHOM
u3 Pa3IUYHbIX HMCTOYHHUKOB;

KPUTHYECKH aHAIM3UPOBAThH MOJIydYaeMylo MH(OPMALIUIO;

MIPUBOJIUTH TPUMEPHI BKJIaJJa POCCUNUCKUX U 3apyOeKHBIX YUEHBIX-(DM3UKOB B pa3BUTHE
HayKH, 00bSICHEHHE ITPOLIECCOB OKPYXKAIOIIET0 MUPA, B PA3BUTHE TEXHUKU U TEXHOJOTHIA;

HCIIOJIb30BAaTh TEOPETUYECKHE 3HaHUS 1O (HU3UKE B TOBCETHEBHOW JKU3HH IS
obecrieueHrs 0E30MACHOCTH MpH OOpallleHuu ¢ NpuOOpaMH U TEXHUUYECKUMHU YCTPOMCTBAMH,
JUIS  COXpPAaHEHUS 3JIOPOBbS U  COONIOJCHUS HOPM  OSKOJOTMUYECKOTO TOBEICHHS B
OKpYKarollel cpene;

paboraTh B rpyrme c BBITIOJTHEHHEM pa3IMYHBIX COIMAJIbHBIX
poJielf, IUTaHUPOBAaTH pabOTy TPYIIbL, pAIMOHATIBHO paclpeleNsiaTh O00SI3aHHOCTH |
IUTAHUPOBATh  JIEATENILHOCTh B HECTaHJAPTHBIX CUTYyallMsX, aJeKBATHO OILIEHWBATh BKIJIAJ
Ka)KJIOTO U3 YYaCTHUKOB TPYIINEI B PEIIEHUE paccMaTpUBaeMOi MpoOIeMBbl.

B npornecce n3ydenus kypca gpusnku 6a3oBoro ypoBHs B 11 kjiacce ydeHUK HaydUTCS:
JIEMOHCTPUPOBATh Ha MpUMepax posib U MecTO (U3UKU B (POPMUPOBAHUU COBPEMEHHOM
HAay4HOM KapTUHBI MHpa, B PpA3BUTUM  COBPEMEHHOW TEXHUKM U  TEXHOJIOTHUH, B
MPAKTUYECKON AEATENbHOCTHU JIIOJEH, IIEIOCTHOCTh U €IWHCTBO (PM3NYECKON KapTHHBI MHpa;
YUUTHIBATh TPAHMIBI TPUMEHEHUS H3YYEHHBIX (U3NYECKUX MOJeNel: TOYEeUHBIN
IEKTPUIECKUI 3apsg, ay4 CBETa, TOYEUHBIN
HUCTOYHUK CBETa, SZIEpHAs MOJENb aroMma, HYKJIOHHAas MOJEIb aTOMHOIO Si[pa MpU pELICHUH
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(busznueckux 3aaay;

pacmo3HaBaTh (PU3UYECKHE SIBICHUS (IIPOLIECChI) M OOBSACHATH HMX HAa OCHOBE 3aKOHOB
SNIEKTPOJMHAMUKNA ¥ KBAaHTOBOM (DM3MKHM:  BJEKTpHUYEcKass MPOBOJUMOCTb, TEIUIOBOE,
CBETOBOE, XHMHUYECKOE, MArHUTHOE JEWCTBUS  TOKa, B3aMMOJICHCTBHE  MAarHHUTOB,
AJIEKTPOMArHUTHAST WHAYKIUS, JEHCTBME MArHUTHOTO TIOJII HA  MPOBOJAHHK C TOKOM U
IBYOKYIIMICS — 3apsifl, DJIGKTPOMArHUTHBIC KoieOaHus W BOJIHBL, NPSAMOJIMHEHHOE
pacIupoCTpaHEHHE CBETa, OTpaXkKeHHe, MpeJloMIIeHue, UuHTepdepeHuus, audpakuus u
nojsipu3anus CBeTa, Jucrepcuss cBera; (Qorodnextpuueckuii  dPpdext  (pororddekr),
CBETOBOE JIaBJICHWE, BO3HWKHOBEHHME JIMHEHYATOrO CIIEKTpa aroMa BOJOPOJA, €CTECTBEHHAsS
U WCKYCCTBCHHASI PaJHOAKTHBHOCTE;

OTKCHIBATh  HM3yYCHHBIC  CBOMCTBA  BEMIECTBA  (DJIICKTPUYECKUE, MarHHUTHBIC,
OTNITHYECKUE, DJCKTPHUUSCKYI0 TPOBOJUMOCTH PA3IUYHBIX CpPeA) W  DJICKTPOMArHUTHBIC
SBJICHUSI (TIPOIECCHI), MUCTONB3Ys (DPM3MYECKHE BEIWYHMHBI: DIIEKTPUYECKHIA 3aps], CHJa TOKa,
AIIEKTPUYECKOE HAIPSDKEHUE, DIIEKTPUYECKOe CONMPOTUBIICHHE, pa3HOCTh moteHimanos, J/C,
paboTa TOKa, MHIYKIMS MarHUTHOTO TIOJis, cwia Awmmepa, cwia JlopeHna, WHIYKTHBHOCTh
KaTyIIKH, DHEPTUs 3JIEKTPUYECKOTO W MAarHMTHOTO TIOJICH, MepHoa W 4YacToTa KojeOaHWid B
KoJIeOaTeIbHOM KOHTYpE,
3apsii U CHJIa TOKAa B TPOIECCE TaPMOHMYECKHX DIIEKTPOMArHUTHBIX KoyieOaHud, (OKycHOe
paccTossHHEe ® ONTHYeCKas CWIa  JIMH3BI, TP ONHUCAHWHM MPABWIBHO TPAKTOBATh
(Gu3HYeCKU  CMBICT HCIOJB3YEMBIX BEJIMYUH, WX OOO3HAYCHUS W EIAWHHIIBI; YKa3bIBaTh
(hopMyITBI, CBA3BIBAMOIINEG TAHHYIO (PH3UYECKYI0 BEIMYMHY C JPYTHMH BEIIMYMHAMH,

OTIMCHIBATh M3yYCHHBIC KBAHTOBBIC SBJICHHWS W TIPOIECCHI, HCIOJB3YS (PHU3NICCKHE
BEJIUYHMHBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M 9YacTOTa CBETa, SHEPTUS H
UMITyJIbC (POTOHA, TEpUOJa TOJypacmaja, SHEpPrusi CBS3U aTOMHBIX sep; IPU OMHCAHUU
MPaBMWJIBHO TPAaKTOBAaTh (PU3WYECKUII CMBICI HCHOJIB3YEeMbIX BEJIMYMH, HMX OO0O3HAYeHUs U
€IMHULIBI; YKa3bIBaTh (DOPMYIIbI, CBS3BIBAIOLIUE JaHHYIO (U3UYECKYIO BEIMUYUHY C APYTUMU
BEJTMYMHAMH, BBIUUCIISITH 3HAU€HUE (PU3NYECKON BEIUYUHBI

aHAJIM3UPOBATh buznueckue MIPOLIECCHI u SIBJICHUS, HCIIOJIB3YS
¢buznyueckue 3aKOHBI M MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATEILHOTO U MapajieIbHOTO
COEIMHEHUS! TPOBOJHUKOB, 3akoH Jlxoyns—JleHna, 3aKoH 3JIEKTPOMAarHUTHON WHAYKLHWU,
3aKOH MPSIMOJMHEHMHOr0 pAaclpoCTpaHEHUs] CBETa, 3aKOHbl OTPAKEHUS CBETa, 3aKOHBI
MpPEeIOMIICHUsl CBETAa; ypaBHEHHME OWHINTeHHa s poToddexTa, 3aKOH COXpaHEHUS! SHEPTHUH,
3aKOH COXpAaHEHHUS UMIIYJIbCca, 3aKOH COXpPAaHEHMsI DJEKTPUUECKOTO 3apsia,  3aKOH
COXpaHEHHsS MacCOBOrO 4YHCINa, MOCTyldarhl bopa, 3akOH paJHoOaKTUBHOIO pacnajaa; Mpu
3TOM pa3ianyarh
CIIOBECHYIO (POPMYIUPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOe BBIPAKEHUE M YCIOBUS (TPaHULIBI,
00J1aCTH) TPUMEHUMOCTH;

OTIPEEIATh HaIpaBlieHUE BEKTOpa UHAYKIWAN MarHuTHOTO oJis
MIPOBOJHHUKA C TOKOM, CHIIbI AMriepa U cuiibl JlopeHiia;

CTPOUTH M OITUCHIBATh NU300paKeHHE, CO31aBAEMOE TIIOCKUM 3€PKAJIOM, TOHKOW JTMH301;

BBITIOJIHATh AKCHEPUMEHTHI IO HCCIEAOBAaHUIO (DU3MUECKUX SIBICHUW M TPOIECCOB C
HCIOJIb30BaHUEM TPSIMBIX u KOCBEHHBIX
U3MepeHuil: mnpu  3ToM  QopMynHpoBaTh mpodremy/3amady M TUIOTE3y  y4yeOHOro
AKCMEPUMEHTa; COOMpaTh YCTAHOBKY M3 TMPEAT0KEHHOTO 000PYAOBAaHUS, MPOBOAUTH OMBIT H

¢dbopmynupoBathb
BBIBOJIBI;

OCYIIIECTBIISATH psIMbIe u KOCBEHHBIE U3MEpEHUS du3HUeCcKuX
BEJINYNH; npu 3TOM BBIOMPATH ONITUMAJIbHBIN croco0 U3MEpEeHUs

U UCIOJIb30BaTh W3BECTHBIE METO/bI OLIEHKH IOIPEHIHOCTEN M3MEpEHMI;

HCCIIeI0BAaTh 3aBUCUMOCTH (PM3MUECKUX BEJIMUUH C MCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHUN:
IpU 3TOM KOHCTPYHPOBATh YCTaHOBKY, (PUKCHPOBATh pPe3yJbTaThl MOJYYEHHOW 3aBUCHMOCTHU
¢u3nyeckux BENMYMH B BHJe TaOiuI M rpaduKoB, JAeiaTh BBIBOJABI IO pe3yiabTaTaM
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HCCIIEI0OBAHUS;

coOmoarhk mpaBuia 0e30MacHOrO Tpyda IpH MPOBEACHUU HCCIEIOBAHUI B paMKax
y4eOHOTO  OKCIEPUMEHTa, Yy4eOHO-MCCIEAOBATEIbCKOM M MPOCKTHOM JESTEIBHOCTH C
HCIOJIb30BAHNEM H3MEPUTENIBHBIX YCTPOMCTB M J1A00PAaTOPHOTO 00OPYIOBAHHUS;

perarb pacuérHbie 3a7a4u c SIBHO 3aJaHHOU duznyeckoit MoJIe-

B0, HCIIONIB3YS ¢busnveckue 3aKOHBI 51 IIPUHLUIIBI; Ha OCHOBE
aHaiM3a YCJOBHS 3a7aydl BHIOMpPATh (PU3MUYECKYIO MOJEINb, BBIICIATH (U3NUYECKUAE BEIUYHHBI
u (hopmybI, HEOO0XO1MbIE JUTSL
eé peuieHus, IIPOBOJIUTH pacy€Tsl 51 OLICHUBATH peaNbHOCTD 1o-

JYYEHHOTO 3HAueHUs (PU3MUECKON BEIUYHHEI;

peuiaTtb Ka4€CTBCHHBIC 3aJa4yu: BBICTpanBaTh JJIOTUYCCKU HCIIPOTHUBOPCUYNBYIO
LIETIOYKY PACCYXKJIEHUM C OMOpOM Ha HM3y4eHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKHE
SIBJICHUS,

HCIIOJIb30BAThH pu peuieHnn y4EOHBIX 3a/1a4 COBpPEMEHHBIE WH-
(dbopMalOHHbIE TEXHOJIOTUH JUTS IIOUCKA, CTPYKTYPUPOBaHMUS,
MHTEpIpeTAluU u MIPEACTABICHUS yueOHOI 51 HAy4YHO-ITOIYJIsAp-
HOM nHpopMaluy, MIOJTy4EHHOMN u3 Ppa3JInYHBIX HMCTOYHHKOB;

KPUTHUYECKH aHAJM3UPOBAThH MMOJTydaeMylo WH(OPMAIIHIO;

OOBSACHATh TPHHIMWIBI JICHCTBUS MAIWH, TPUOOPOB W TEXHUYECKHX YCTPOWCTB;
pa3auyaTh yCIOBHS MX 0€30MacHOTO WCIOJB30BAaHUS B IMOBCEJIHECBHOMN KHU3HU;

MPUBOJUTh TPUMEPHl BKJIaJa POCCHUHCKUX W 3apyOSKHBIX YIEHBIX-(PH3UKOB B
pa3BUTHE HAyKW, B OOBSCHEHUE IMPOIIECCOB OKPYXKAIOMIETO MHUpPA, B PA3BUTHE TEXHUKU M
TEXHOJIOTHH;

HCIOJIb30BAaTh TEOpETUYECKHEe 3HaHUS 1O (HU3UKE B TOBCETHEBHOM JKU3HHM NS
obecrieueHnst O€30MAaCHOCTH TIPU OOpalleHuH ¢ MPUOOpaMU U TEXHHUYECKUMHU YCTPOWCTBAMH,
JUIS  COXpPAaHEHHS 3JIOPOBbS U  COOJIOJCHUS HOPM  OSKOJIOTMUYECKOTO TOBEICHHS B
OKpY)Kalollel Cpese;

paboTaTh B IpyIIe C BHIMOJIHEHUEM Pa3IMYHbIX COLUANBHBIX pOJieH, TIaHUPOBaTh paboTy
TPYIIIbI, palOHAIBHO pacrpenensiTh
00s13aHHOCTH U IJIAHUPOBATH JeSITeNIbHOCTD B HECTaHJAPTHBIX
CUTyallMsiX, aJeKBaTHO OLIEHUBATh BKJIAJ KaXIOTO M3 YYaCTHUKOB TpYIIbl B pELICHUE
paccMaTpuBaeMoi IpoOIeMBbl.
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TemaTn4eckoe IJIAaHUPOBaHUE

Ilepedyennb MCNO/IB3yeMbIX 3J1eKTPOHHBIX (LM(POBHIX) 00pa30BaTEIbHBIX PECypcoB

1. Poccuiickast anekTpoHHas mkona - https://resh.edu.ru

2. «EnnHoe 0KHO JOCTyIa K 00pa3oBaTeIbHBIM pecypcam»- http://windows.edu/ru

3. «Enmnnas xomtekius mudpoBbIX 00pa3oBaTelbHBIX pecypcoBy - http://schoolcollektion.edu/ru
4. «DenepabHbIi IEHTP HHPOPMALIMOHHBIX 00pa30BaTEIbHBIX pecypcoBy - http:/fcior.edu.ru,

http://eor.edu.ru

5. OI'BHY «®UITW» https:/fipi.ru

6. Caiit MunucTepctBa obpasoBanus u Hayku P® http://www.mon.gov.ru

7. Caiit PocobpasoBanust http://www.ed.gov.ru

8. Ddenepansubiil mopran «Poccuiickoe obpasosanme» http://www.edu.ru

9. Poccuiickuii 00pa3oBarenbHblii moprain http://www.school.edu.ru

10. Karanor y4eOHBIX W3aHHi, JIEKTPOHHOI'0 000PY/I0BaHHS M DJICKTPOHHBIX 00pPa30BaTEIbHBIX
pecypcoB st obmiero obpasoanwus http://www.ndce.edu.ru

11. IxonesHbIH mopTain http://www.portalschool.ru

12. ®denepanpablit mopran «MHPOPMAIIMOHHO-KOMMYHHUKAIIHOHHBIE TEXHOJIOTHH B 00pa30BaHHI)
http://www.ict.edu.ru

13. Poccuiickuii opTan oTKpbITOro oopasoBanus http://www.opennet.edu.ru

14, [Mopran Math.ru: 6uOaMOTeKa, MeAMATEKa, OJTUMITMA/IbI, 3a/Ia4H, HAYYHbIC IIKOJIbI, HCTOPHUS

maremartuku http://www.math.ru

15. denepanpHOE TOCYZapCTBEHHOE OOKETHOE HAay4YHOEe YydpexaeHue «DenepanbHblii WHCTUTYT
TearormIecKumx M3MEpEHUI». OTKpBITHIIT OaHK 3aJaHIH
http://oge.fipi.ru/os/xmodules/gprint/index.php?proj=B24AFED7DE6AB5BC461219556 CCA4F9B

10 kmace
Neri/mt HaumenoBanue pa3nenos, TeM KomnnuectBo 4acos Ne rcnosib3yembIx
(B COOTBETCTBHU C S0P/LIOP
COJICPYKAHHEM )
1. DuU3UKA M eCTECTBEHHO-HAYYHBIH 2 1,3,6
MeTO/] O3HAHUSI IPHPOIBI
2. MexaHuKka 18
2.1Kunemaruka 5 1,3
2.2)IlunaMuka 7 1,2,45
2.33aKOHBI COXpaHEHUS 6 1,6,8
3. MouJekyasipHas puszuka u 24
TEePMOJIMHAMHUKA
3.10cHoBeI MKT 9 1-3,4
3.20CHOBBI TEPMOIUHAMHUKH 10 1-3,7
3.3/ArperatHble COCTOSIHHSI BEI[ECTBA. 5 1,2,15
Da30BbIE TEPEXOIBI
4, DJIEeKTPOAMHAMHUKA 22
4. 9nexTpocTaTHKa 10 1,2,6
4.2 IToctostHHbIN TOK. TOK B pa3mTu4HbIX 12 1-4,6,9
cpenax
O60o0maro1iee TOBTOPEHHE 2
Hroro 68
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11 kaace

Ne HaumenoBanue Koun-Bo Ucnoinb3yembie
/I TEM 4acoB AIIEKTPOHHBIE
(uudpoBsbie)
00pa3zoBaTesbHbIC
pecypchl
1. OCHOBBI 2JIEKTPOAUHAMMKH 11
1.1. | MaruurHOE noJe. 11 1,3,4,7
DNEKTPOMArHUTHAS] WHTYKITHSI
2. Kosiebanus u BoJIHBI 24
2.1. | Mexaunueckue KoineOanus u 9 14,6
JJICKTPOMATrHUTHBIC KOJICOAHUS
2.2. | Mexaunueckue v 5 1-4,6
AJIEKTPOMATrHUTHBIC BOJTHBI
2.3. | OnTuka 10 1-4,7
3. OcHoBBI cienuaJbLHON Teopuu | 4
OTHOCUTEJIbHOCTH
3.1. | OCHOBEHI CTICIMATBLHOU TEOPUHU 1,24
OTHOCHUTEIILHOCTH
4. KBanToBas ¢pusuka 15
4.1. | OCHOBBI KBaHTOBOM OITUKHU 6 19
4.2. | Ctpoenue atoma 4 1-4,11
4.3. | AToMHOE SIpO 5 1,3
5. DJIeMeHThI ACTPOHOMMHU U 7
acTpopu3UKHu
5.1. | DrleMeHTBl aCTPOHOMUH U 7 1,3
acTpopU3NKU
6. Oo6o61maronee NOBTOpPeHNE 7
6.1. | OGo0maroiIee MOBTOPEHUE 7 1-4,7,9
Hroro 68
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