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osicHuTeIbHAA 3aMIMCKA

Kypc paccunran Ha ygamuxcs 10-11 k1accoB ¢ paciMpeHHbIM H3YUeHUEM (PU3UKHU U TIPEITIonaract
COBEpIICHCTBOBAHKE TMOATOTOBKU IIKOJIBHUKOB 10 OCBOCHHMIO OCHOBHBIX Pa3JeioB (PM3UKHU, B 3TOM H
COCTOMT €T0 aKTyaJIbHOCTb.

CocrapnieHa mporpaMma Ha OCHOBE Iporpammbl aBTopoB: B.A.Opnos, FO.A. CaypoB. Metoe! pe-
menust grudeckux 3amad./ I[Iporpammbl aneKTUBHBIX KypcoB. dm3uka. 9-11 kmaccel. lpodumsHoe
obyuenue /coct. B.A. Koposun. — M.: Ipoda, 2007.

OcHOBHBIE 11eJTH Kypca:

1. PazButre nHTEpeca K (PM3UKE U PEIICHHIO 3a/1a4 10 (PU3HKE;

2. CoBepllIEHCTBOBAHHUE MOTYYEHHBIX B OCHOBHOM KYpCE 3HaHU M YMEHUIA;

3. ®opMupOBaHKE TIPEICTABICHUN O IMOCTAHOBKE, KIACCHU(UKAIMK, TpUeMax U METOAAX PELICHUs
HIKOJIBHBIX 3371a4 MO (pu3MKe.

OCHOBHBIE 331441 Kypca:

-pa3BUTH (PU3MYECKYIO UHTYHLIUIO, BEIPAOOTATh OMPEICIICHHYIO TEXHUKY, YTOOBI OBICTPO YIIABIIMBAThH
(uzuyuecKoe cofep kaHue 3a/1auy U CIIPABUTHCS C MPEIIOKEHHBIMH SK3aMEHAIMOHHBIME 3a1aHUSIMH;

- OBJIAJICTh QHATUTHYECKIMHU METOIAMU UCCIIEI0BAHUS PA3IMYHbIX SBICHUM IIPUPOJIBL;

- OBJIaZICHHE OOYJAFOIMMHCS OOOOIICHHBIMI METO/IAMH PELICHNS BBIYUCIUTEBHBIX, TPa(hIYecKuX,
KAUECTBEHHBIX U SKCIIEPHUMEHTATBHBIX 3a/1a4 KaK JEHCTBEHHOMY CPECTBY (popMUpoBaHUS (PU3HMUECKUX
3HAHWHN U y9eOHBIX YMEHUIA;

- Pa3BUTHE MBIIUICHUS YYAIIUMUCS, X [O3HABATEILHOW aKTUBHOCTU M CAMOCTOSATENHLHOCTH, (hop-
MHPOBAHHIO COBPEMEHHOTO IOHUMAHUSI HAYKHY;

- UHTEJUICKTYaJTbHOE PA3BUTHE YYAIIUXCsI, KOTOPOE 0OECTICUUT UM Tepexo]] OT 00y4eHHs: K caMo00-
pa30BaHMIO.

B pesynbrare u3ydeHus Kypca yqanecs: JOJDKHBL:

- [IOHUMATh CYIIIHOCTb METO/Ia HAYYHOTO [T03HAHUSI OKPYKAIOIIEro Mupa:

- TIPUBOAUTH TPUMEPHI OIBITOB, OOOCHOBBIBAIOIIMX HAYYHBIC MPE/CTABICHHUS U 3aKOHBI: OTHOCH-
TEJIbHOCTh MEXaHUUYECKOTO JBM)KEHUS; CYLLIECTBOBAHHE JIBYX BU/IOB (3HAKOB) AJIEKTPUUECKOTO 3apsijia;
3akoH KyioHa;

- TIPUBOJIUTH TIPUMEPHI OIBITOB, TIO3BOJISIOIINX ITPOBEPUTH 3aKOHBI U WX CJICJICTBUSI, TIOTBEPINUTH
TEOPETHUYECKHE MPEICTABICHHS O IPUPO/Ie (GH3MIECKUX SIBJICHUI; 3aKOH COXPAHEHUSI IMITYITbCA,;

- YICTIOJIB3YS TEOPETHUYECKUE MOJIENH, OOBSICHSTh (PU3UYECKUE SIBICHUS: HE3aBUCHUMOCTh YCKOPEHHS
OT MaccChl TeJ MPU UX CBOOOTHOM Ma/ICHUH;

- YKa3bIBaThb I'PAHMILIbI IPUMEHUMOCTH HAayYHBIX MOJENEH, 3aKOHa COXpaHEHUs! UMITYJIbCa; 3aKOHA
COXpaHEHMs] MEXaHIMYECKOM SHEPrin; MexaHUKH HproTOHA (KITacCHUecKoi MEXaHHKH);

- BJIQJICTh MOHATUAMH U 3aKOHAMU (PH3UKY;

PaCKpBIBaTh CMBICT (DM3UYECKMX 3aKOHOB: 3aKOHa HBIOTOHA, BCEMUPHOTO TSATOTEHHS, COXPAHEHUS
UMITYJIbCA ¥ SHEPTUM, COXPaHEHUsI AIEKTpUIecKoro 3apsa, Kysona, 3akona OMa 715 HOJIHOM 1ienw, 3a-
koHOB Kupxroda;

- BBIYMCJISATH: YCKOPEHHUE Tela M0 33aHHBIM CHJIaM, JISUCTBYIOIIMM Ha TeJIOo, U €r0 Macce; CKOPOCTH
TeN TI0CJIe HEYNPYroro CTOIKHOBEHHS IO 33[aHHBIM CKOPOCTSM U MaccaM CTaJIKMBAIOIINXCS TET, CKO-
POCTh Tena, MCHOJB3YS 3aKOH COXPAHEHUS MEXaHWUYECKOM SHEPrHH; CUITy B3aUMOJCHCTBUS MEXIY
JBYMsI TOUCUHBIMU HETO/IBIDKHBIMU 3apsiiaMy B BAKyyMe; CUITY, ISHCTBYIOIIYIO Ha SIEKTPUICCKUH 3a-
pana B anekTprydeckoM mone; I/[C ucTouHnKa TOKa, CHTy TOKA, HaIpsLKEHUE W COMPOTUBIICHUE B DJIEK-
TPUUECKUX LETISX;

- ONPEENATH BUJ IBHXKEHHS SJIEKTPUUECKOTO 3apsi/ia B OTHOPOIHOM HJIEKTPHUYECKOM TOJIE;

- OIMUCBIBATH MPE0OPA30BAHUS SHEPTHH MPU CBOOOIHOM Ia/ICHUH TET;, JBMYKEHUH TEM C YIETOM Tpe-
HUSL; IPOTEKAHNUH 3JIEKTPUIECKOTO TOKA IO MPOBOTHUKY.

[Tporpamma 3I€KTUBHOTO Kypca COriacoBaHa ¢ TpeOOBaHUSIMH T'OCY/IapCTBEHHOTO 00pa3oBaTeIbHO-
rO CTaHIapTa U €IMHOT0 cofepkaHus oOpasoBaHKsa. OHa OpPUEHTUPYET YUUTENs Ha JajbHEHIee co-
BEPIIICHCTBOBAHUE YK€ YCBOSHHBIX yUAIIMMUCS 3HAHUA U yMeHuH. [ 3TOro Besl mporpaMma AeUTCst
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Ha HECKOJIBKO pa3ziesioB. [1epBblii  pa3zien 3HaKOMHUT IIKOJIBHUKOB C MUHUMAIBHBIMU CBEJCHUSIMH O
HOHATHH  <3aJiaday, JaeT MPEICTaBICHNE O 3HAYCHHUH 3a/1a4 B KM3HH, HAyKe, TEXHUKE, 3HAKOMHT C Paz-
JIMYHBIMU CTOPOHAMH PaboTHI ¢ 337ayaMi. B 9acTHOCTH, OHM JIOJDKHBI 3HATH OCHOBHBIE TIPUEMBI CO-
CTaBIJICHMS 33/1a4, YMETh KJIaCCU(UIIMPOBATh 33/1a4y 10 TPEM-YEThIpeM OCHOBaHMSIM. B epBom pazzene
IPH PEIICHUH 33/1a4 0c000€ BHUMAHHUE Y/IEISETCs MOCIIEA0BAaTeNIbHOCTH ACHCTBHM, aHATM3y (pu3iye-
CKOTO SIBJICHHSI, IPOTOBAPHUBAHMIO BCIYX PELICHHs, aHATIM3Y TOTy4eHHoro orBeTa. Eci B Havane pas-
Jiena JUIst WUTFOCTPALMK HCTIOB3YIOTCS 331a4M U3 MEXAHUKH, MOJICKYISIPHON (DUBHKH, SMIEKTPOIMHAMHU-
KM, TO B JAJIbHEHIIEM PEIIaloTcs 3a1adu U3 pasznesnoB Kypca ¢usuku 11 kmacca. [Ipu moBropennn
0000111at0TCs, CUCTEMATU3UPYIOTCS KaK TEOPETUIECKUI MaTepHal, TaK U IMPUEMbI PEILeHHs 3a/1a4, TIPH-
HUMAIOTCSl BO BHIMAHHE IIEJTH TOBTOPEHHMS TIPH MOATOTOBKE K €IMHOMY TOCYAapCTBEHHOMY SK3aMEHY.
Ocoboe BHUMaHUE CIIETYET YIEeIMUTh 3a/adaM, CBS3aHHBIM C Mpo(eCCHOHATBHBIMUA MHTEpECAMH yda-
IIMXCS, a TAKoKe 3aa9aM MeXIpenMeTHoro coaepskanus. [Ipu pabote ¢ 3amagamu ciemyer oOpamiars
BHUMaHHE Ha MUPOBO33PEHUECKHIE U METOOJIOTMYECKHE 0000IIEHHS: TIOTPEOHOCTH OOIIECTBA U MIOCTa-
HOBKA 33/1a4, 33/]1a4K 13 UCTOpUN (PU3MKH, 3HAUCHNE MAaTEMaTHKH JUTsl PEIICHUS 33134, O3HAKOMIICHHE C
CHCTEMHBIM aHATM30M (PU3UYECKUX SBJICHUH PHU PEILIeHUH 3a1a4 U JIp.

[1py n3ydeHnH epBoOro paszena BO3SMOKHBI pa3IM4HbIe ()OPMBI 3aHSTHIA: paccKa3 U Oece/ia yqauTes,
BBICTYIUICHUE YYaIUXCsl, TOAPOOHOE OOBSICHEHHNE IPUMEPOB PELICHHS 33/1a4, KOJJIGKTUBHASI TIOCTAHOB-
Ka AKCIIEPUMEHTAIIBHBIX 33/1a4, MHANBUTyalIbHAsl M KOJUIEKTUBHAS PaboTa M0 COCTABIICHUIO 3a/1a4, KOH-
KypC Ha COCTaBJICHHME JIyUIllel 3a/1a4u1, 3HAKOMCTBO C PA3IMIHBIMU 33/ITAYHIKAMU U T. 1.

B pesynbrare ydanmecss TODKHBI YMETh KIIAacCU(UIIMPOBATh MPEIOKEHHYIO 3a/1ady, COCTABISTH
NPOCTEHIIIE 3a/1a4H, TIOCIIEIOBATEIILHO BBITONHSTH M TIPOTOBAPUBATH JTAITbl PEIICHUS 33]1a4 CPEITHEH
CJIO’KHOCTH.

[pu pemeHnn 33124 M0 MEXaHHUKE, MOJICKYIISIPHON (DU3MKE, IIEKTPOIMHAMIKE TJIABHOS BHIMAHHE
oOpariaercst Ha (OPMHUPOBAHKUE YMEHUH peliaTh 33/]a4l, Ha HAKOIUICHHE ONbITAa PELICHHS 33j1ad pas-
JIMYHOM TpyAHOCTHU. Pa3zBuBaercs camas o0Iiast Touka 3peHHs Ha PelIeHre 33/1a4i Kak Ha OIMCAHUE TO-
TO WIM UHOTO (DM3UYECKOTo siBIeHUs (r3nuecknmu 3akoHamu. ConepkaHue TeM oJo0paHo Tak, YTo-
ObI (POPMHUPOBATH MPH PELIICHNH 33129 OCHOBHBIE METO/IbI TAHHON (DH3UUECKOM TEOPHH.

CopneprxaHue POrpaMMHBIX TEM OOBIYHO COCTOUT U3 TPEX KOMITOHEHTOB. Bo-niepBbIX, B Held onpe-
JIEJIeHBI 33]1a9H TI0 COZIEpIKaTeIbHOMY TIPH3HAKY; BO-BTOPBIX, BBIICTICHBI XapaKTepHBIE 3a/1aui WJIH 3a-
JIau¥l Ha OT/ENBHbIE IPUEMBL; B-TPETHHX, JAHBI yKa3aHUS 110 OPraHM3allly ONPEIETICHHON JesITENbHOCTH
C 3a7a4aMy. 31491 yIUTENb MOA0MPAET UCXO/IS M3 KOHKPETHBIX BOBMOMKHOCTEH ydarmmxcsi. Pexomen-
JTyeTcsl, TIPEsK/Ie BCEro, UCMOb30BaTh 3aJaYHUKH U3 (heepabHOrO CIMCKa JuTeparypsl. [Ipu aToMm crie-
JIyeT TIO/IOMPAaTh 33/1a4K TEXHUYECKOTO M KPaeBEIIECKOTO COJIEPKaHMs], 3aHUMATEIBHBIE H SKCTIEPUMEH-
TanbHble. Ha 3aHATHSX MPUMEHSIOTCS KOJUIEKTHBHBIE Y MHIMBHyaJIbHBIE (POPMBI pabOTHI: IIOCTAHOBKA,
pelIenne 1 o0CyKIEHHE PEeIIeHNsT 3a/1a4, TIOIT0TOBKA K OJIMMITHAIE, TTOA00p M COCTABIICHHE 3a/1a4 Ha
TeMy U T. . [Ipeanonaraercs Takxke BHIOJHEHHE JOMAIIHUX 33/IaHHI MO peIleHHo 3a1a4. B urore
yJalmecss MOT'YyT BBINTH Ha TEOPETUUECKHI YPOBEHb PEIICHHS 3a/1a4: PEIICHHE IO OIpeeTICHHOMY
IUIaHY, BlIaJIeHHE OCHOBHBIMU MPHEMaMH pELIeHNs], OCO3HAHHE JEATENIBHOCTH O PEIICHHIO 3a/1a4H, ca-
MOKOHTPOJTb 1 CAMOOLICHKA, MOJIETIMPOBaHHE (DH3UUECKHX SIBTICHUM U T. 1T

TexHONMorusAMHU, MO3BOJISAIOIIMMY PEATHU30BaTh 3asiBJICHHBIE TTOJXO/IbI, SIBJIAIOTCS CIEAyIoIHe 6a3o-
BBIE TEXHOJIOTHH:

TEXHOJIOTUsI YpOBHEBOM auddepeHtmamy, npesnonaraomas JudhepeHImanio 1 OTKPHITOCTh
TpeOOBaHMIA K YPOBHIO YCBOCHHUSI, TIPEIBSIBIICHUE 00PA3IOB JAEATEIBHOCTH, IBHOE BhIJICJICHHE 0a30BOT0O
¥ TIOBBIIIEHHBIX YPOBHEH, MOCHIIBHOCTh 0Aa30BOT0 YPOBHS, 00S3aTENBLHOCTh €r0 YCBOSHHUS BCEMHU yda-
IIIMICST,

UH(OPMAIMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTHH, MO3BOJISIOIIME UCTIONB30BaTh B 00pa3oBaTelib-
HOM TIpOIIecCe HE TOJBKO OTKPHITOE (HO KOHTPOIMPYEMOe) HH(POPMAITMOHHOE TIPOCTPAHCTBO, HO U Pa3-
HbIE CIIOCOOBI 00pabOTKH U 1Moaul MH(GOPMALH, TIPEIOCTaBIISIONIHE OOJIBIION BHIOOP pasIUYHbIX CO-
OOIIIECTB, HHTEPECHBIX PEOCHKY, TIOMOTAIOIINX MY OMPEICTMTRLCS C ONMPEACTICHIEM CBOETO MPOQeccH-
OHAIBHOTO MTYTH.
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JlunakTideckas 1efieBasi yCTaHOBKA YpOKa OMpeIeNsieT €ro THIT U CTPYKTypy. B oOpazoBarensHoM
TMpOLIECCE JIULIES UCTIONB3YIOTCS KaK TPAJIULIMOHHBIE THIThI YPOKOB, TaK U HECTAHIAPTHBIE:

YPOKH YCBOCHUSI HOBBIX 3HAHUM;

YPOK (hopMUpOBaHUS yMEHUIA U HABBIKOB,

YPOK IIPUMEHEHNS 3HAHUM, YMEHUI, HABBIKOB;

YPOK 0000IIEHHS ¥ CUCTEMATH3AIUU 3HAHUIA, YMEHHIA U HABBIKOB;

KOMOVHHMPOBaHHBIN yPOK;

MIPOOJIEMHBIN YPOK;

WHTETPUPOBAHHBIE YPOKH;

YPOKH B3aUMHOTO O0YUCHHUSL.

Kakoii ObI TUIT M CTPYKTYpPY YPOKa B 3aBUCUMOCTH OT JUIAKTUYECKOM 1IN HU BBIOpAT yUUTElb, OHH
JIOJDKHBI CIOCOOCTBOBATH:

(OPMHPOBAHUIO Y YUAIIMXCS TIOJIOKUTEITBHON MOTHBAIIMH U MTOTPEOHOCTH B 3HAHUSIX (IyBCTBA JIOJI-
ra, OTBETCTBEHHOCTH, CUTYal[MH YcIiexa, OObEKTUBHOW OLICHKH, MEPCIIEKTUBbI OOYUCHUS: NaNIeKOH,
OJI3KOM, Ha KaXKJIOM YPOKe);

CO3/IaHUIO YCJIOBHH IS IO3HABATENHFHOM CAMOCTOATENBHOCTH, AKTHBHOCTH Y MHULIMATHBbI yJallliX-
cs,

COOJTIOJICHHIO CAHUTAPHO-TUTUEHNYECKUX HOPM;

OINTUMI3AIIMN 00Pa30BaTEILHOrO mporecca (Y4eT YCIoBHi OOydeHUST U MHIUBUIYATLHBIX OCOOCH-
HOCTEH ydJaluxcs; cOONMOIeHNE UAAKTUIECKUX MPUHIMIOB 00y4eHHs], UCTIOIL30BAaHHE aKTUBU3UPY-
IOLIMX METOJIOB U CPEJICTB O0yUEHHSI).

Cornacuo YII MAOY COIINe3 na uzydyenne npeameta «lIpaktukym pemienus 3agad no  Qu-
3MKEe» OTBOAUTCH 110 2 Jaca B Hemelrro B 10 ki1 1 2 gaca B 11 i1, Bcero 68 4acoB B Ka)KI0M KJiac-
ce, 3a J1Ba roja ooyuyeHus 136 gacos.

[Inanupyemble pe3yabTaThl OCBOEHHSI MPOrpaMMbl M0 (Gu3MKe HA YPOBHE CpeaHEro o0-
mero o0pa3oBaHus
OcBoenune yueOHoro nmpenmera «Dusmnka» Ha ypoBHE cpefHero oduiero oopazosanus (Oa-
30BBIH YPOBEHB) JIOJDKHO 00ECTICUYHTD JIOCTHKEHUE CIICIYIONIMX JTUYHOCTHBIX, METAIPEIMETHBIX
U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.

JIMYHOCTHBIE Pe3yJabTaThbl
JImgyHOCTHBIE PE3YIBbTATEI OCBOCHUA y‘IC6HOFO npeamMeTa «Du3mKay AOJIDKHBI OTpaXaTb

TOTOBHOCTb M CITOCOOHOCTH OOYYaIOIIUXCsl PYKOBOJICTBOBATHCA CHOPMHUPOBAHHOM BHYTPEHHEU
MO3UIUEHN JTHUYHOCTH, CHCTEMOM IEHHOCTHBIX OpPUEHTAIIMi, MO3UTHBHBIX BHYTPEHHUX YyOexe-
HUH, COOTBETCTBYIOIIUX TPAIUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIecTBa, pacIIupeHHe
JKNU3HCHHOT'O OIIbITa W OIIbITa ACATCIIBHOCTU B npouecce peanmaunm OCHOBHBIX HaHpaBJ'IeHI/Iﬁ
BOCHI/IT&TGJ’IBHOﬁ JACATCIIbPHOCTH, B TOM YHCJIC B HaCTU:

1) rpamaaHCKOro BOCIUTAHUS:

c(OPMUPOBAHHOCTh TPAKIAHCKOW MO3UIMU OOYYaromIerocss Kak akTUBHOTO U OTBET-
CTBEHHOT'O YJICHa POCCUHCKOTO OOIIIECTBA;

HpI/IHHTI/Ie Tpa)II/II_II/IOHHBIX 06IIqueJ'IOBe'-IeCKI/IX FYMaHI/ICTI/I'-IeCKI/IX nu )IGMOKpaTI/I'-IeCKI/IX
IIGHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO NESTEIBHOCTh B WHTEpecax TpaskJaHCKOTro OOIIecTBa,
y4acTBOBATh B CAMOYIIPABICHUH B 00Pa30BaTEIHLHOM OpPraHU3aINH;

YMeHI/Ie BSaHMO}IeﬁCTBOBaTB C COIIMaJIbHBIMU I/IHCTI/ITYTaMI/I B COOTBCTCTBUHU C UX q)yHK-
IIUSIMH ¥ Ha3HAYCHUEM;

TOTOBHOCTb K T'YMaHUTApPHOU U BOJIOHTEPCKOU JIEATEIbHOCTH;

2) NATPHOTHYECKOTO BOCITUTAHUSI:



c(hOpMUPOBAHHOCTHh POCCUICKON TPAKIAHCKON UACHTUYHOCTH, TATPUOTU3MA;

[IEHHOCTHOE OTHOIICHHE K TOCY/IapCTBEHHBIM CUMBOJIAM, TOCTHKEHUSM POCCHUUCKHUX y4é-
HBIX B 007aCTH (PU3UKU U TEXHUKH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STHUECKOTO TIOBEJICHUS;

CHOCOOHOCTh OIICHMBATh CHTYAllMI0 M MPUHUMATh OCO3HAHHBIE PELICHUS, OPUCHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IECHHOCTH, B TOM YHUCJIE B IEATEILHOCTH YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUMUBOIO OYAylIero;

4) 3¢TEeTHYECKOr0 BOCIIMTAHHUS:

ACTETUYECKOE OTHOLICHHE K MUPY, BKIIOYas A3CTETUKY HAYYHOTO TBOPUECTBA, MPUCYIIETO
¢du3nueckoil Hayke;

5) Tpy10BOro BOCIIUTAHUS:

MHTEpPEC K pa3Iu4HbIM chepaM NpodecCHOHANbHON AESITeNIbHOCTH, B TOM YHCJE CBS3aH-
HBIM ¢ (PU3MKON M TEXHHKOH, yMEHHE COBEpIIATh OCO3HAHHBINA BBIOOp Oyamymied mpodeccuu u
peanu30BBIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJIAHBI,

TOTOBHOCTb M CIOCOOHOCTHh K 00pa30BaHUIO M caM000pa3oBaHUIO B o0nacTu (pU3UKU Ha
MPOTSKEHUH BCEU KHU3HU;

6) IK0JIOrH4€eCKOr0 BOCTUTAHUS:

c(OPMHPOBAHHOCTH KOJIOTUIECKON KYIbTYpHI, OCO3HAHHE TII00ATBHOTO XapakTepa dKO-
JIOTHYECKHX TpobIieM;

IUTAHUPOBAHKE M OCYIIECTBIIEHUE JIEHCTBUI B OKpYKaIOIlel cpefie Ha OCHOBE 3HAHUS Iie-
JIell yCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA;

pacuMpeHue OIbITa JEeSITeIbHOCTH KOJIOTMYECKON HAIpPaBICHHOCTH HAa OCHOBE HMEIO-
HIUXCS 3HAHUH MO0 (U3HKE;

7) IEHHOCTH HAYYHOI'0 MO3HAHUS:

c(OPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BH-
TUS (PU3UUECKON HAYKU;

0CO3HaHME IIEHHOCTH HAyYHOU JEATEeNIbHOCTH, TOTOBHOCTh B MpoOLlecCe N3YYeHUs (HU3UKU
OCYIIECTBIISATH IPOEKTHYIO M UCCIIEIOBATENbCKYIO IEATENHHOCTh UHAUBHUIYabHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATbBI
ITo3naBaTe/bHBbIE YHMBepPCcaJIbHbIe YUeOHblIe 1elicTBUSA
Ba3oBble 1oruyeckue neiicTBus:
CaMOCTOSITENIbHO (POPMYJIUPOBATh U AKTYyaJU3UPOBATh NMPOOJIeMy, pacCMaTpUBaTh €€ BCe-
CTOPOHHE;
OTIpeAEIATh LENH JeSTeIbHOCTH, 33JaBaTh apaMeTpbl U KPUTEPUH UX TOCTHIKEHUS;
BBISBJISITH 3aKOHOMEPHOCTHU M MIPOTUBOPEUNS B paCCMaTPUBAEMbIX (PU3NYECKUX SIBICHUSAX;
pa3pabaThIBaTh MJIaH PEHICHUs MPOOJIEeMBbl ¢ YUETOM aHAIN3a UMEIOLIUXCS MaTepUaIbHBIX
Y HEMaTEpUAJIbHBIX PECYPCOB;
BHOCUTb KOPPEKTUBBI B JESATEIbHOCTh, OLIEHWBATh COOTBETCTBHUE PE3YNIHTATOB LENSIM,
OILICHUBATh PUCKU MOCIEICTBUN AESITETbHOCTH;
KOOPJMHUPOBATh U BBINOJHATH pabOTy B YCIOBUSAX PEAIbHOTO, BUPTYaJIbHOIO U KOMOU-
HUPOBAHHOTO B3aHMO/ICHCTBHS;
pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PELICHUH KU3HEHHBIX MPoOIIeM.
Bba3zoBble uccienoBarebckme 1eiCTBUSA:
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BJIQ/IETh HAyYHOW TEPMUHOJIOTHEN, KJIIOYEBBIMU MOHATUAMHU U MeToAaMH (pu3mueckoi
HaAYyKH;

BJIAJICTh HAaBBIKAMU y4EOHO-HMCCIIEIOBATEIBCKOM U MPOEKTHOM NEATENFHOCTH B 00JacTh
¢bu3nKH, cCIoOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOUCKY METOJIOB PEIICHUs 3a/1a4
buznyecKoro cogepxKaHus, IPUMEHEHHUIO Pa3IMYHBIX METO/I0B TO3HAHMUS,

BJIQJIETh BUJIaMU JIEATEIBHOCTH 110 TIOJYyYEHUIO HOBOI'O 3HaHUs, €r0 MHTEPIpETaluy, Ipe-
00pa30BaHUIO U NPUMEHEHUIO B Pa3IMYHBIX YYEOHBIX CUTYyallUsX, B TOM YHUCJE IPU CO3aHUU
y4eOHBIX MPOEKTOB B 00J1aCTH (PU3HKH;

BBISIBJISITh MPUYMHHO-CIICJICTBEHHBIC CBS3M U aKTyaJIU3UpPOBATh 3aj]ady, BbIIBUTATh TUIIO-
Te3y €€ peleHus, HaXOAUTb apryMEHTHI JUIsl I0Ka3aTeIbCTBA CBOUX YTBEPXKACHUM, 3a/1aBaTh Ia-
paMeTphl U KPUTEPUU PELICHHUS;

AQHAIM3UPOBATH MOJTYYCHHBIE B XOJI€ PEUICHMs 3aJa4d Pe3yNbTaThl, KPUTUYECKH OICHU-
BaTh UX JJOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSX;

CTaBUTh U (popMynHpOBaTH COOCTBEHHBIC 3aJaud B O0Pa30BATEIBHOW NEATEIHHOCTH, B
TOM YHCJIE TP U3YUECHUH (DUBHKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBI OIbIT;

YMETb MEPEHOCUTH 3HAHUS 10 (PU3HKE B MPAKTUYECKYIO 00JIaCTh KU3HEACATEIILHOCTH,

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTeil;

BBIJIBUTaTh HOBBIE WJICH, TIPEJIaraTh OPUTHHAIBHBIC MTOIXObl U PEIICHHUS,

CTaBUTH MPOOJIEMBI U 33]]a4H, JOMYCKAIOIINE aTbTEePHATUBHBIC PEIICHUS.

PabGora ¢ undopmanmeii:

BJIAJICTh HaBBIKAMHU MOJy4YeHUs MH(OpMAIK (PU3NIECKOTO COJACPKAHUS U3 UCTOYHHUKOB
Pa3HbIX THUIIOB, CAMOCTOSITEJILHO OCYILLIECTBIISITh MOUCK, aHAJIU3, CUCTEMATU3ALMIO U UHTEpIIpe-
Tauio HHGOPMAILIUU PA3IUYHBIX BUIOB U (OPM MPEICTABICHUS;

OLICHUBATh JOCTOBEPHOCTH MH(OpPMAIIHH;

UCTIOJIB30BaTh CPeACTBAa MH(POPMAIMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJOTHHA B pelie-
HUHM KOTHUTUBHBIX, KOMMYHHKATHBHBIX U OPTaHU3AIIMOHHBIX 33J1a4d C COOII0IeHuEM TpeOOBaHUI
SPrOHOMHUKH, TEXHUKH O€30MacCHOCTH, TUTHUEHBI, PecypcocOepeKeHNs, MPAaBOBBIX U ITHUECKUX
HOPM, HOpM MH(OPMAIIMOHHON 0€30aCHOCTH;

CO3/1aBaTh TEKCThl (PU3NYECKOTO COJIEP’KaHUsS B Pa3IMUHbIX QopmaTax ¢ y4ETOM Ha3Haue-
HUS MHPOPMAIIUU U LIEJIeBOI ayJUTOPUH, BEIOMpPast ONTHMAaIbHYIO (hOpMY TPEACTABICHUS U BU-
3yanu3aium.

KoMMyHuKaTHBHBIE YHHBepcAIbHbIE YueOHbIe eliCTBHUS:

OCYIIECTBIIATH OOIIEHHE Ha ypoKaX (PU3UKU U BO BHEYPOUHOH JEATEIbHOCTH;

pacro3HaBaTh MPEINOCHUTKA KOH(DIMKTHBIX CUTYAIHM U CMATYATh KOH(IMKTHL;

pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3pPEHHS] C HCIOJIBb30BAHHEM SI3BIKOBBIX
CPEICTB;

MOHMMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAH/IHON U HHIMBUAYAIbHON pabOThI;

BbIOMpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBHIl C y4y€TOM OOIIMX HWHTEPECOB U
BO3MOXKHOCTEH Ka)/10T0 YJIeHa KOJUIEKTUBA,;

MPUHUMATH €I COBMECTHOH JIeATENbHOCTH, OPTraHU30BBIBATh U KOOPAWHUPOBATH ACH-
CTBHS MO €€ TOCTHKEHHUIO: COCTABIIATh IUIAH JEHCTBHUM, pACIPENENATh POJIM C YYETOM MHEHUUN
YY9aCTHHKOB, 00CYX/IaTh pe3yIbTaThl COBMECTHOU PabOTHI;

OIICHMBATh KaYECTBO CBOETO BKJIaJa U KaXJOT0 YYaCTHHKA KOMaHIbl B OOIIUN pe3ynbTar
1o pa3paboTaHHBIM KPUTEPUSIM;
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npeyiaraTb HOBblE IPOEKTHI, OLICHUBATh UACH C IMO3ULMU HOBU3HBI, OPUTHHAIBLHOCTH,
IIPaKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISATh MMO3UTUBHOE CTPATETUUYECKOE MOBEACHUE B PA3IMUYHBIX CUTYalLlUSX, IPOSB-
JSTh TBOPYECTBO U BOOOpakeHUE, ObITh HHUIIMATUBHBIM.

PeryasiTuBHbIe YHHBepPCcAJIbHbIe YUeOHbIE 1eliCTBHS
Camoopranusanus:

CaMOCTOSITENIFHO OCYIIECTBJIATh IMO3HABATEIbHYIO AEATENbHOCTh B 00JacTH (U3UKU U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 33/1a4U;

CaMOCTOSITENIbHO COCTABJIATh IUIaH PEIICHUs PacUETHBIX U KaUeCTBEHHBIX 3a/1a4, IJIaH BbI-
MOJTHEHUS] TPAKTUUYECKON pabOThl ¢ YIETOM HMEIOMIMXCS PECypCOB, COOCTBEHHBIX BO3MOXKHO-
CTEU U MPEANOYTCHUN;

JTaBaTh OLIEHKY HOBBIM CHUTYaI[UsIM;

pacuupsaTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MIPEANOYTEHUH;

JIeJIaTh OCO3HAHHBIM BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pelieHue;

OLICHUBATh MIPUOOPETEHHBIN OTIBIT;

croco6cTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO IPYAULIUU B 001acTH (PU3UKHU, TOCTOSH-
HO TOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIBTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, SMOIHOHAJIbHBIH HHTE/JIEKT:

JaBaTh OIICHKY HOBBIM CHUTYAIlHsIM, BHOCUTbh KOPPEKTUBBI B A€ATEIbHOCTD, OLIEHUBAThH CO-
OTBETCTBUE PE3YJIbTATOB LIETISIM;

BJIQJICTh HAaBBIKAMH TO3HABATEIIEHON pe(hICKCUU KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBHIA
Y MBICJIUTEIBHBIX MPOIECCOB, UX PE3YJILTATOB U OCHOBAHUM;

UCIIOJIb30BATh MPUEMBI pedIeKCHH JIJIs OLIEHKH CUTYallid, BEIOOpA BEPHOTO PEILICHUS;

YMETbh OIIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATH PEIICHUS 110 UX CHUYKECHHUIO;

MIPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHATU3€ PE3YIbTATOB CSITEIHHOCTH;

MPUHUMATH €051, TOHUMAasi CBOM HEJIOCTATKH M JIOCTOMHCTBA,;

MPUHUMATh MOTUBBI U apTyMEHTBI APYTUX MPU aHATIU3€ PE3YyIbTaTOB AESITEIbHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIUOKH.

B nporecce nocTrkeHMs IMYHOCTHBIX PE3YJIBTATOB OCBOCHUSI MPOTPAMMBI 110 (PU3UKE IS
YPOBHSI CpeIHEro oO0Iero o0pa3oBaHus y O00yUYaIOIIMXCA COBEPIICHCTBYETCS AMOIIMOHAIBHBIN
WHTEJUIEKT, MPEIoNaraioini ¢c()OpMUpPOBAHHOCTD !

CaMOCO3HaHUsl, BKIIIOYAIOIIETO CIOCOOHOCTh MOHUMATh CBOE AMOLIMOHAIBHOE COCTOSIHUE,
BUJICTh HAIPaBJICHUS Pa3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOU c(pepbl, OBITH YBEPEHHBIM B ce0e;

CaMOPETYJIMPOBAHUSI, BKJIIOYAIONIETO0 CAMOKOHTPOJIb, YMEHHE MPUHUMATh OTBETCTBEH-
HOCTh 32 CBOE TOBEJIEHHE, CIIOCOOHOCTh aqalTHPOBAThCS K OMOIMOHATBHBIM H3MEHEHHSIM U
MPOSIBIISATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMHU, BKIIOYAIONICH CTpeMJICHUE K JOCTHIKEHHUIO IEeJIM U YCIeXYy, OTl-
TUMH3M, HHUITUATUBHOCTh, YMEHHE JIEUCTBOBATh UCXO/IS U3 CBOMX BO3MOXKHOCTEH;

OMMATHH, BKIIOYAIOIIEH CIMIOCOOHOCTh TMOHHUMATh AIMOILMOHAIBEHOE COCTOSHUE NPYTHX,
YUUTBIBATh €T0 MPH OCYIIECTBICHUN OOIIECHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COTIEPEKUBAHHIO;

COITMATPHBIX HABBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTH BBICTPAWBAaTh OTHOIICHUS C APYTHMHU
JIIOJTEMH, 3a00TUTHCS, TIPOSIBIIATH UHTEPEC U pa3peniaTh KOH(IUKTHL.



IIpenmeTHblIe pe3yJIbTaThI
K xonmy oOyuenust B 10 Ki1acce nmpeaMeTHbIe pe3yibTaThl HA 0a30BOM YPOBHE JIOJIKHBI

oTpakaTb C(HOPMUPOBAHHOCTH y O0YUAIOIIUXCS YMEHHUI:

JIEMOHCTPUPOBATh HA MpUMeEpax pojib U MecTO (U3UKU B (GOPMHUPOBAHUM COBPEMEHHOU
Hay4YHOM KAapTUHBI MHUPA, B PA3BUTUH COBPEMEHHOM TEXHUKU M TEXHOJOTHH, B IIPAKTUYECKOH
JIeITEeIILHOCTH JIFOCH

YUUTBIBATh I'PAHMIIBI IPUMEHEHUS U3YUEHHBIX (PU3MUECKUX MOJENel: MaTepuanbHas To4-
Ka, HHepLUAJIbHAs CUCTEMa OTCcUETa, aOCONIOTHO TBEPJOE TENO, UACAIBHBIN ra3, MOJIENIN CTpOe-
HUS TA30B, KUJAKOCTEH U TBEPABIX TEJ, TOUCUHBINA dJECKTPUUCCKUN 3apsil MPU pelieHnn pusmdae-
CKMX 3a/1a4;

pacrio3HaBaTh (pU3NYECKUE SIBIECHUS (IPOLECChl) U OOBSICHATh UX HAa OCHOBE 3aKOHOB Me-
XaHHUKH, MOJIEKYJIIPHO-KUHETUYECKON TEOPUU CTPOEHUS BEILECTBA U DJIEKTPOJUHAMUKU: PABHO-
MEpPHOE U PaBHOYCKOPEHHOE MPSIMOJIMHENHHOE ABIKEHHE, CBOOOTHOE TaICHHUE TEJl, IBUKECHHE TI0
OKpPY)KHOCTH, MHEPIHs, B3auMOJEHCTBHE Tes, AU(Qy3us, OpOYHOBCKOE ABIKEHHE, CTPOCHUE
KHUJIKOCTEH U TBEPABIX TeJ, U3MEHEHHE 00bEMa Tell MPU HarpeBaHUM (OXJIAXIEHUU), TETJIOBOE
paBHOBECHE, HCIIAPEHHE, KOHJEHCALMs], IUIaBJICHUE, KPUCTAJLUIN3alls, KUIIEHHUE, BIaXKHOCTh BO3-
JlyXa, MOBBIIICHUE JIaBJICHUs I'a3a [PHU €r0 HATPEBAHUH B 3aKPBITOM COCYJE, CBSI3b MEXAy Mapa-
METpaMu COCTOSIHHS ra3a B U30IIPOLIECCAX, DJICKTPU3ALUs TEN, B3aUMOACHCTBHE 3aps/10B;

OIUCBHIBATh MEXAaHUYECKOE JBUIKCHUE, MCIIOJIB3Ys (PU3UYECKUE BEJIWYMHBI: KOOPIUHATA,
IIyTh, NEPEMEILIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tena, Cujla, UMITYJIbC Tejla, KHHETHYECKas
SHEprus, MOTEHIMAJIbHAS dHEPrus, MeXaHn4yeckas padoTa, MEXaHUYECKasi MOIIHOCTb; MPHU OIHU-
CaHWHU TPABWIBHO TPAKTOBATH (PU3MUECKUN CMBICI UCIIOIB3YEMbIX BEIMYMH, HX 0003HAUYCHUS U
€IMHULIbI, HAXOUTh (DOPMYJIbI, CBSI3BIBAOLINE JAaHHYIO (PU3UYECKYIO BEJIMYUHY C APYTUMH Be-
JMYAHAMU;

OIMCHIBATh U3yYCHHBIE TEIUIOBBIE CBOWCTBA TEJ U TETUIOBBIC SIBICHUS, HCIIONB3Ys (prsmue-
CKHME BEJIMYMHBI: JaBJICHUE ra3a, TEMIEparypa, CPeIHssl KUHETUYECKas SHEPrus XaOoTUYECKOIO
JBUKEHHSI MOJIEKYJI, CPEAHEKBAAPAaTUYHAsI CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIJIOTHI, BHYTPEH-
HSs SHeprus, padoTta raza, K03(pQUIUEHT NO0JEe3HOro AeHCTBUS TEIIOBOIO JBUTATEIS; IPU OIH-
CaHUM MPaBUWIBHO TPAKTOBATh (PU3HUECKUN CMBICI UCIOJIb3YEMBIX BEJIMYMH, UX 0003HAUYEHUS U
€MHMIIBI, HAXOAUTh (OPMYJIbI, CBSI3bIBAIOIINE JAaHHYIO (PU3NYECKYIO BEIMYMHY C JAPYTUMHU Be-
JUYHHAM;

OIHUCBHIBATh M3YUEHHBIE DJIEKTPUYECKHE CBOMCTBA BEIECTBA U DIIEKTPUUYECKUE SBIICHUS
(mpotiecchl), UCTONB3YST (GU3NYECKUE BEIUYUHBL: AJIEKTPUUYECKUHN 3apsisl, 3JIEKTPUUYECKOe MOoJe,
HaIpPsHKEHHOCTH OJIA, MOTEHIMAN, PA3HOCTh ITOTEHIIMAJIOB; IIPU ONMMCAHUM IPABUIBHO TPAKTO-
BaTh (PM3NYECKUH CMBICI HCIIOJIb3YeMbIX BEIMYMH, UX 0003HAUEHUS W €IMHUIIbI; yKa3blBaTh
(bopMyIIbl, CBA3BIBAIOIINE JaHHYIO (PU3UYECKYIO BEIUYMHY C APYTUMH BETHUUHAMU;

AHAIN3UPOBATh (U3NYECKUE TMPOIECCHl U SBIICHUS, UCHOIb3Ys (PU3NYECKUE 3aKOHBI U
MPUHIMUIBL: 3aKOH BceMupHoro Tsarotenus, I, II u Il 3akonbr HeroToHA, 3aKOH coXpaHeHUs Me-
XaHUYECKOM SHEPruM, 3aKOH COXPAHEHMs HMMITYJIbCA, MPUHLUI CYNEPHO3ULUHU CHJI, ITPUHLIHUII
paBHOIIPaBUsl MHEPLUAIBHBIX CUCTEM OTCUETA, MOJIEKYIIIPHO-KUHETUYECKYIO TEOPUIO0 CTPOCHHUS
BEILIECTBA, FA30BbIC 3aKOHBI, CBA3b CPEAHEN KMHETHMYECKOW DHEPTUU TEIJIOBOTO JABUKEHUS MO-
JIEKyJ ¢ aOCOTIOTHON TEMIIEpaTypou, MePBbIi 3aKOH TEPMOINHAMUKH, 3aKOH COXPAHEHUS DJICK-
TpUYECKOTo 3apsana, 3akoH KyioHa, mpu 3TOM pa3iuyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA,
€ro MaTeMaTH4ecKoe BBIpAKEHHE U YCIOBUS (IPaHUIIbl, 00J1aCTH) TPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE MPUHIUIIBI JEHCTBUS MallIUH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB,;



pas3InyaTh yCiaoBUSA MX O€30IaCHOTO MCIIOJIb30BaHUs B IOBCETHEBHOM JKU3HU;

BBITOJIHATH SKCIEPUMEHTHI 110 HUCCIICAOBAHUIO (PM3NYECKHUX SIBJICHUN U MPOIECCOB C HC-
MOJIb30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUI, MPH 3TOM (HOpMyIupoBaTh MpodiaeMy/3anady
U TUIOTE3y y4eOHOIo 3KCIEepUMEHTa, COOMpPaTh YCTAaHOBKY M3 MPEAJIOKEHHOT0 000py10BaHHUs,
IPOBOJUTH ONBIT U (POPMYIUPOBATH BBIBOBI;

OCYILECTBIISITh MPSIMBbIE U KOCBEHHBIE U3MEPEHUs (PU3UYECKUX BEITUYMH, IIPH ITOM BHIOH-
paTh ONTUMAJIBHBIN CIIOCOO U3MEPEHHs M MCII0JIb30BaTh U3BECTHBIE METO/IbI OIICHKH TOTPEIIHO-
CTel U3MEPECHUN;

UCCIIEIOBaTh 3aBUCUMOCTU MEXIY (U3NYECKMMHU BEIMYMHAMHU C HUCIOJIb30BAHUEM IIpsi-
MBIX U3MEPEHHIA, TP ITOM KOHCTPYHPOBATh YCTAaHOBKY, (PMKCHUPOBATH PE3yIbTATHI MTOTyYCHHON
3aBHCUMOCTH (PM3MYECKUX BEIMYUH B BUJE TAOIHIl U TPaduKOB, JeIaTh BBIBOABI 110 PE3yJIbTa-
TaM UCCIICJOBAHMS;

coOuro1aTh IpaBuiIa 0€30MacHOro TPyAa MPHU MPOBEIEHUH HCCIEI0OBaHUN B paMKax y4eo-
HOT'0 AKCIIEPUMEHTA, Y4eOHO-UCCIIEN0BATEICKON U TPOEKTHOM JEATEIIBHOCTH C UCIIOJIb30BaHU-
€M U3MEPUTEIbHBIX YCTPONCTB U JIAOOpaTOPHOro 000PYAOBAHNUS;

pelaTth pacy€THbIe 3aJjauu C SBHO 3a/laHHON (U3NYECKOI MOJENbI0, UCHONb3Yys (u3nye-
CKHUE 3aKOHbI M IIPUHLIUIIBI, HA OCHOBE aHaIM3a YCJIOBHS 3a/1a4l BEIOMpATh (PU3MUECKYIO MOJIEINb,
BBIJICNIATH (PU3MYECKHE BETUYMHBI U (POPMYIIBI, HEOOXOAUMBIE ISl €€ pEeIIeHUs, IIPOBOANUTH pac-
YETHI M OLIEHUBATh PEATbHOCTD IOJYYEHHOTO 3HaU€HUs (PU3UUECKOMN BEINYNHBL;

pelaTh KayeCTBEHHbIE 3aJaud: BBICTPAUBATh JIOTMYECKU HENPOTHUBOPEYHUBYIO LENOUKY
paccyXIeHUI C ONOPOi Ha U3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU M (PU3HUECKUE SIBIICHMUS;

UCTIOJIB30BaTh NPU PEUICHUH Y4eOHBIX 3a7ad COBPEMEHHBIE MH(OPMAIIMOHHBIE TEXHOIO-
THH JUIS TIOMCKA, CTPYKTYPHPOBAHWS, MHTEPIPETALNU U TPEACTABICHHUS Y4eOHOH M HaydHO-
HOMYJSIPHOM MH(pOPMAaLUK, NOJYYEHHOW U3 pa3IMYHbIX MCTOUYHUKOB, KPUTUUYECKU AHAIU3HPO-
BaTh M0OJIy4aeMyI0 HHPOPMALIUIO;

NPUBOIUTH TPUMEPHI BKJIAJa POCCHICKUX M 3apyOEKHBIX yUEHBIX-(H3UKOB B Pa3BUTHE
HayKH, 00bACHEHUE MPOIIECCOB OKPYXKAIOIIETO MUPA, B Pa3BUTHE TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUYECKHE 3HAHUS M0 (PU3MKE B MOBCEIHEBHON >KHU3HU NI obecrneue-
HUsS 0€30MacHOCTH NP OOpallleHUH ¢ MPHOOpaMH U TEXHUYECKUMH YCTPOMCTBaMH, /ISl cOXpa-
HEHUS 37I0pOBbS M COOJIIOJIEHUSI HOPM 3KOJIOTHYECKOI0 MTOBEICHUS B OKpYXKAIOIIeH cpere;

paboTaTh B IPYIIIE C BHIITOJHEHUEM PA3JIMYHBIX COLUATIBHBIX POJIEH, IUTAHUPOBATh paboOTy
IPYMIIbI, PAMOHAIBHO pPAaCHpeAesTh OO0S3aHHOCTH U IJIAHUPOBAThH JEATEIBHOCTh B HECTaH-
JApTHBIX CUTYyalUsX, aIEKBATHO OLEHUBATh BKJIAJ Ka)KJI0OTO U3 yYAaCTHUKOB I'PYIIBI B PEIICHUE
paccMatrpuBaeMoi poOIEMBI.

K xonny oOyuenus B 11 kjacce npeaMeTHble pe3yabTaTbl Ha 0a30BOM YPOBHE JOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCSl YMEHHUI:

JIEMOHCTPUPOBATh Ha MpUMeEpax posib U MecTo (U3MKU B (POPMUPOBAHUHM COBPEMEHHON
Hay4YHOM KapTUHBI MHPA, B PA3BUTHUH COBPEMEHHON TEXHUKH M TE€XHOJOTHH, B IMPAKTUYECKON
JEeSITeIbHOCTH JIFOJIEH, LIETIOCTHOCTh U €IMHCTBO (PM3NYECKON KapTUHBI MUPA;

YYUTBIBATh TPAHULIBI TPUMEHEHHS U3yYEHHBIX (PU3NYECKUX MOJIeNeil: TOUeUHBIN dIIeKTPH-
YeCKHUI 3apsifl, Jy4 CBETA, TOUEYHBIN UCTOYHMK CBETA, SAEPHAs MOJAEIb aTOMa, HyKJIOHHAs MO-
JIeJIb aTOMHOT'O Si/Jpa MPH pelieHnn GU3NIecKrx 3a/1ay;

pacnio3HaBaTh (U3HUECKHE SBICHUS (TIPOIECCH) W OOBSICHATH WX HAa OCHOBE 3aKOHOB
AIIEKTPOAMHAMHUKY U KBAaHTOBOW (DM3MKHM: DJIEKTpUUEcKas MPOBOJAMMOCTb, TEIUIOBOE, CBETOBOE,
XUMHYECKOE, MarHUTHOE JIEHCTBUS TOKAa, B3aUMOJEHCTBUE MAarHUTOB, 3JIEKTPOMAarHUTHas WH-
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TYKIMsl, 1eWCTBUE MAarHUTHOTO TOJS Ha MPOBOJHHUK C TOKOM M JIBMKYLIUICS 3apsi, dJIEKTPO-
MarHuTHBIE KOJeOaHHsI W BOJHBI, MPSMOJIMHEHHOE PAaCIpOCTPaHEHUE CBETA, OTPAXKEHHE, Mpe-
JomiieHue, uatepdepeHnus, Tuppakuus U NOISIPU3ALUS CBETa, JUCIEPCHs CBETa, (OTOIIEK-
tpudeckuid 3pdext (poroaddekT), cBeToBOE NaBiieHHEe, BOSHUKHOBEHHE JIMHEWUYATOTO CIEKTpa
aToMa BOJIOPOJia, €CTECTBEHHAs M UCKYCCTBEHHAs paJHOAKTUBHOCTB;

OIMCHIBATh M3YYECHHBIC CBOMCTBA BEIIECTBAa (JIEKTPUYECKHE, MAarHUTHBIC, ONTHYECKHUE,
AIIEKTPUUYECKYIO MPOBOAMMOCTD PA3IMUHBIX CPE) M AJICKTPOMArHUTHBIC SBJICHUS (IIPOIECCHI),
UCIOJNB3YS (DPU3MYECKHE BEIMYMHBL: SJICKTPUUECKUHN 3aps], CHIIa TOKA, JIEKTPUUECKOEe HaIpsiKe-
HUE, JIEKTPUUECKOE COMPOTUBICHHE, PA3HOCTh MOTEHIIMAIOB, JIEKTPOJIBUKYIAs cuila, paboTta
TOKa, WHAYKIUS MAarHUTHOTO IoJis, cuia Ammepa, cuia JlopeHna, WHAYKTUBHOCTh KaTyIIKH,
SHEPTHUs AIEKTPHUUECKOTO U MAarHUTHOTO TOJIEH, IEPUO/] M YacTOTa KojeOaHHii B KoieOaTeIbHOM
KOHTYpE, 3apsJl U cuja TOKa B MPOLiecce TApMOHMUYECKUX AJIEKTPOMArHUTHBIX KosiebaHuil, ¢o-
KYCHO€ pacCTOSIHME M ONTHYECKas CHJIa JIMH3bI, IPU ONMHUCAHUU MPABUIBHO TPAKTOBaTh (pusmnue-
CKUI CMBICJ UCTOJb3yEMBIX BEJIMUYMH, UX 0003HAYCHUS M €AMHUIIBI, YKa3bIBaTh ()OPMYIIbI, CBs-
3BIBAIOIINE TaHHYIO (U3UYECKYIO BETMYMHY C JPYTUMHU BeTHYNHAMH,

OIKCHIBATh M3YYCHHBIE KBAHTOBBIE SIBIICHUS U MPOIIECCHI, UCHOIb3Ys (PHU3UUYECKHE BEIU-
YUHBI: CKOPOCTh AJIEKTPOMATHUTHBIX BOJH, JJIMHA BOJHBI M YAaCTOTA CBETA, SHEPIHsI U UMITYIIbC
¢doToHa, meproa Noaypacnaaa, SHEPTHsI CBA3M aTOMHBIX S/Iep, PU ONMCAHWUHU MPABHIBHO TpPaK-
TOBaTh (PU3MUYECKHUI CMBICT HCIIOJIb3YeMbIX BEITUYMH, MX 0003HAUCHHS W CIMHMIIBI, YKa3bIBATh
dbopMyIibl, CBA3BIBAIONINE JaHHYIO (U3MUYECKYIO BEIMYMHY C APYTUMHU BEIMYMHAMH, BBIUUCIISTD
3HaYeHHe (PU3NYECKON BEITMUNHBI,

aHAM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBICHUS, UCHONB3yd (DM3MUYECKHE 3aKOHBI U
OPUHIUIEL: 3aK0H OMa, 3aKOHBI MTOCTIEIOBATEIBHOTO U MAPaJUICIBHOTO COSTMHEHHS TIPOBOTHU-
KOB, 3aKoH J[xoynsi—JIeHIia, 3aKoH IeKTPOMarHuTHOM MHIYKIIUH, 3aKOH MPSMOJIMHEHHOTO pac-
MIPOCTPAHEHHUs CBETA, 3aKOHBI OTPAXKEHUS CBETA, 3aKOHBI MPEJIOMIICHUS CBETa, YpaBHEHUE DiH-
mreitHa st GpoTodddexra, 3aKOH COXpaHEHHsI YHEPTUH, 3aKOH COXPAaHEHHs UMITYJIbCa, 3aKOH
COXpaHEHHsI AJIEKTPHUECKOTO 3apsi/ia, 3aKOH COXpPAaHEHHs MAacCOBOTO YHCIA, TMOCTynatel bopa,
3aKOH PaJMOaKTUBHOIO pacmajzia, Mpu 3TOM pa3indaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €ro
MaTeMaTHYECKOE BbIpA)KEHUE U YCIOBUS (TPAHUIIbI, 00JIACTH) TPUMEHUMOCTH;

OTIpeNeNIATh HAIpaBJICHUE BEKTOpPA MHAYKIIMHA MAarHUTHOTO TIOJS NMPOBOJHUKA C TOKOM,
cuibl Amrnepa u cuiiel JlopeHna;

CTPOUTH M OMKCHIBATh N300pa’keHHe, CO3/IaBaeMOe IIIOCKUM 3€pKaJloM, TOHKOH JIMH30;

BBITOJIHATh SKCHEPUMEHTHI 110 HUCCIIEAOBAHUIO (PU3NYECKHUX SBJICHUN U MPOLECCOB C UC-
MI0JIb30BAHMEM TIPSIMBIX W KOCBEHHBIX M3MEPEHHIA: TIPH 3TOM (HOpMYITUpOBaTh MpodiIeMy/3anaqy
U TUTIOTE3y YY4EeOHOTO SKCIIEPHMEHTa, COOMpPATh YCTAHOBKY M3 MPEAJIOKEHHOTO 000pyIOBaHHUSA,
IPOBOJUTH OMBIT U (POPMYIUPOBATH BHIBOIBI;

OCYILECTBIIATh NMPSIMbIE U KOCBEHHbIE U3MEpPEHUs (PU3NYECKUX BETUYMH, IIPU ITOM BHIOH-
paTh ONTHMAIBHBIN CIIOCOO M3MEPEHHs M MCIIOJIb30BaTh H3BECTHBIE METOIBI OI[EHKH TTOTPEIIHO-
CTE! U3MEpPEHN;

UCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BEIMUMH C HCIIOJIb30BAaHHEM MPSAMBIX U3MEPEHUH:
IpU 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (DMKCHPOBaTh PE3yNbTaThl MOJYUYEHHOM 3aBHCUMOCTH
(bu3nYecKuX BEJIMYMH B BUJE TAOIUI U TpapUKOB, JeNIaTh BHIBOJABI 110 PE3yJibTaTaM HCCIIEI0Ba-
HUS;

co0uro1aTh MpaBuiIa 0€30MacHOro TPyAa MPHU MPOBEIEHUH HCCIeI0OBaHUN B paMKax y4yeo-
HOTO 3KCIIEPUMEHTa, Y4eOHO-HCCIIe0BATEIbCKON 1 MPOEKTHOM JeSITeIbHOCTH C MCIIOJIb30BaHU-
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€M U3MEPHUTEIbHBIX YCTPOICTB U 1aOOpaTOpHOro 000py10BAHNUS;

pemath pacy€THbIC 3aJ]a4u C SBHO 3aJJaHHON (PU3UYECKON MOJIENbI0, UCTIONB3Ys (pU3nUe-
CKHE 3aKOHBI M IPUHLIUIIBI, HA OCHOBE aHAIM3a YCIOBUS 33a4H BHIOMPATh (PU3HUECKYIO MOJIEIb,
BBIJICJIATE (PU3MUYECKHE BETUYMHBI U (POPMYJIIbI, HEOOXOAUMBIE JUIsl €€ peIleHus], IPOBOAUTE pac-
YEThI U OLIEHUBATh PEATLHOCTD M1OJIyYEHHOI'O 3HaUeHHs (PU3MUECKON BEINYMHBI,

pelaTh KayeCTBEHHbIE 3aJaud: BBICTPAUBATh JIOTMYECKH HEMPOTHUBOPEUUBYIO LIEMIOYKY
paccy>KIeHU C ONIOPOi Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PH3MUECKUE SIBIICHHUS;

UCIIOJIb30BaTh IPU PELIEHUH Y4eOHBIX 3a7jauy COBPEMEHHbIE MH(OPMAIIMOHHBIE TEXHOJIO-
MM JUIsS TIOMCKA, CTPYKTYPHPOBAHHUS, UHTEPIPETALNU U NPEACTABICHUsS y4eOHOH M HaydHO-
HOMYJSIPHON MH(POPMALUKU, MOTYYSHHOW M3 Pa3IUYHBIX MCTOUYHUKOB, KPUTUUYECKHA aHAIH3HPO-
BaTh MOJIy4aeMyI0 HHPOPMALIUIO;

OOBSICHATH NPUHIMIIBI IEHCTBUS MAIlIMH, IPUOOPOB U TEXHUYECKUX YCTPOMICTB, pa3inyaTh
yCIIOBHS UX 0€3011aCHOI0 MCII0JIb30BaHMsI B [IOBCEJHEBHOM JKU3HU;

NPUBOUTH MPUMEPHI BKJIaJa POCCHICKUX M 3apyOEKHBIX YUEHBIX-(H3UKOB B Pa3BUTHE
HayKH, B 00BSCHEHHE TIPOIIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCII0JIb30BaTh TEOPETHUYECKHE 3HAHUS 10 (PU3MKE B IMOBCEIHEBHON JKHU3HU I obecneue-
HUsS 0€30MacHOCTH NP OOpalleHUH ¢ MPUOOpaMU U TEXHUYECKUMHU YCTPOUCTBAMM, AJIS COXpa-
HEHUS 37]0pOBbs U COOJIIOJIEHUSI HOPM 3KOJIOTHUYECKOI0 NTOBE/ICHUS B OKPYXKAIOIIEH cpelie;

paboTaTh B IPYIIIIE C BHIIIOJHEHUEM PA3JIMYHBIX COLUATIBHBIX POJIEH, IUIAHUPOBATH paboOTy
IPYMIIbI, PAMOHAIBHO pPacHpeAessaTh OO0S3aHHOCTU U IIAHUPOBAThH JEATENILHOCTh B HECTaH-
JApTHBIX CUTyalUsX, aICKBaTHO OLEHUBATh BKJIAJ Ka)KJOT0 U3 yYaCTHUKOB I'PYIIBI B PEILICHUE
paccMatrpuBaeMou poOIEMBI.

Hcnoab3yemasn gureparypa: ®usuxa, 10 knace/ Msaxumes I'.51., Byxosues b.B., Corcknii H.H. mox penak-
et [TapdentreBoit H.A., AxinorepHoe o0mecTBo «M3natenscTBo «IIpocBenieHue»

Omuka, 11 xmace/ Msakumes I'.J1., ByxoBues b.b., Yapyrua B.M. o penaknueit [Tapderntresoit H.A., Akuno-
HepHoe obmmecTBo «M3aarenscTBo «IIpocBermenue»

DJIeKTpOHHbIe (LM(pPpOoBbIe) 00pa3oBaTe/bHbIE pecypchl
bu6nuoreka [IOK

«bubnnoTeka HArIIAHBIX TOCOOHID

DJeKTpOoHHas MporpaMMa «(pu3rKa B KapTUHKAX»
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Conep:xanue kypca B 10 kiacce
1. ®usnyeckas 3agavya. Knaccuduxamusi 3a1a4 no mexanuke. (6 4)

O061we TpeOoBaHus TP PEIICHUH (PU3UICCKHX 33/1a4. JTarlbl perreHns pu3ndeckoi 3aaaun. Padora
C TEKCTOM 3a/1aud. AHaIM3 (PU3UUECKOro SIBICHUS; (POPMYITMPOBKA MU pelieHus (TUIaH PEereHHs).
BemonHenue 1uiana pemenus 3aaaud. YucnoBoi pacuer. Vcnonb30BaHue BbIMMCIUTENBHON TEXHUKU
JUTS pacueToB. AHAIIM3 pelIeHus 1 ero 3HaueHne. OpopmiIeHne pereHus..

TunuyHele HEIOCTATKU MPU PEleHnH U OopOpMIICHUH pelteHus (usnyeckoil 3amaun. M3yuenue
NPUMEPOB pelIeHrs 3a/1ay. Pa3munblie mpueMbl U CIOCOObI PELICHHsS: AITOPUTMBI, aHATIOTUH, TE€OMET-
pUyecKre preMbl. MeTos| pa3MepHOCTeH, rpadyecKre pereHus 1 T. 1.

KoopnunatHbiil MeToz pelieHust 3a1a4 o MexaHuke. Pelienue 3a1a4 Ha OCHOBHBIE 3aKOHBI JAMHA-
MuKU: HbIOTOHA, 3aKOHBI JUTs1 CHJT TATOTEHHUS, YIPYTOCTH, TPEHHUS, CONPOTHBIICHN. Perienue 3aiay Ha
JBIDKEHHE MaTepUaIbHOM TOUKH, CUCTEMbI TOUEK, TBEPIOrO Tela Mo JEHCTBUEM HECKONBbKUX CHI. 3a-
JIa4 Ha OIPE/ICIICHNE XapaKTePUCTHUK paBHOBECHS (DU3MUECKUX CHCTEM. 3a/iadd Ha MPUHIAI OTHOCH-
TENbHOCTH: KUHEMAaTUYECKUE U TUHAMUYECKHUE XapaKTEePUCTUKH JIBHKEHHS Tejla B Pa3HbIX HHEPLUAb-
HBIX CUCTEMAxX OTCYETA.

[ToxGop, cocTaBieHne U pelleHre Mo MHTEpecaM Pa3IMYHbIX CHOXKETHBIX 33/1au: 3aHMMATeNbHbIX,
OKCIEPUMEHTAILHBIX C OBITOBBIM COZIEP)KaHUEM, C TEXHUUESCKUM M KPAeBETUECKUM COZCPKaHHEM, BO-
€HHO-TEXHUYECKUM COJICPIKAaHUEM.

Knaccugukanust 3aa4 o MexaHHuKe: PeIIeHHe 3a1ad CPEICTBAMH KUHEMATHKH, JUHAMUKH, C T10-
MOIIIBIO 3aKOHOB COXPaHEHHSI.

3aaun Ha 3aKOH COXPAaHEHHS UMITYIILCA M PEAKTHBHOE JIBIDKECHHUE. 3a/1auil Ha OIpe/ieieHne paboThl
¥ MOIIIHOCTH. 3a/1a4y Ha 3aKOH COXPAHEHUSI U MPEBPAILICHIS] MEXaHUYECKOW SHEPTUHL.

Pemenne 3amay HeckombkuMu criocodamu. CocraBiieHue 3a/1a4 Ha 3a1aHHBIe OOBEKTHI HJIH SIBIICHUS.
BanmornpoBepka peliaemMbIx 3a/1ad. 3HAKOMCTBO € MPUMEpaMU PEIISHHUS 33/1au 10 MEXaHUKe Peciyo-
JIMKAQHCKUX U MEXTYHAPOIHbIX OJUMITHA/L.

KoHcTpykTOpCKHEe 3a/1aun U 33/1a4i Ha POEKTHI: MOJIENb aKcellepoMeTpa, Mojieb MasiTHHKa Dyko,
MOJIENb KPOHIIITEIHA, MOJIENb ITYIIKH C TIPOTHBOOTKATHBIM YCTPOHCTBOM, IPOEKTHI CAMOIBIIKYIIIHXCS
TeJIEXEK, MPOEKTHI YCTPOMCTB JUIs HAOIIOAEHUSI HEBECOMOCTH, MOJIEITb aBTOKOJI€0aTeNIbHOM CUCTEMBL.

2. 3ana4u Mo MoJIEKYJISIPHO-KHHETHYECKO Teopuu 1 TepMoaunamuke (124)

KauecTBeHHbIE 3a/lauli Ha OCHOBHBIE TIOJIOKEHHsI M OCHOBHOE YpaBHEHHE MOJIEKYISPHO-
kuHetnaeckor Teopurt (MKT). 3agaun Ha onvicaHue MOBeAEHUS WICATIBHOIO Ta3a: OCHOBHOE YpaBHEHUE
MKT, onperniesieHne CKOPOCTH MOJIEKYII, XapaKTEPUCTUKH COCTOSHUS Ta3a B N30MPOLIeccaX.

3ajaun Ha CBOICTBA MApoB: MCHOJIB30BaHUE ypaBHeHUs MenzeneeBa — KianelipoHa, xapakrepu-
CTHKa KPUTHYECKOTO COCTOsTHUS. KOMOMHUPOBaHHBIE 3a1a4M Ha TIEPBBI 3aKOH TEPMOAMHAMUKU. 3a/1a-
Y1 HA TETIOBBIE JIBUTATEITH.

KoHcTpykTopckue 3a1aun U 3a1a4k Ha MPOEKTHI: MOZIENb Fa30BOI0 TEPMOMETPA; MOJIENb MpejoXpa-
HUTEBHOTO KJIariaHa Ha OMpPEAENIEHHOE JTaBJIeHHE; MPOEKThI UCTIOIb30BaHUS Ta30BbIX MPOIIECCOB IS
T0/Ia4¥ CHTHAJIOB; MOJIENb TETIOBOM MAIIIMHBL, IPOEKTHI MPAKTUYECKOTO OMPEICTICHHUs! PAINyca TOHKIX
KaIluIspoB.

3. CTpoenue u cBOICTBA razoB, ;KMKOCTel 1 TBepAbIX Te1 (8 u)

3aiaun Ha OTHCAHKE SIBTICHUI TTOBEPXHOCTHOTO CJIOST; paboTa CHJT IIOBEPXHOCTHOTO HATSHKEHUSI, Ka-
NWJUBIPHBIC SBJICHUS, M30BITOYHOE JIABICHHE B MBUTGHBIX ITy3bIPSX. 3a7a4ui Ha OMpe/eNieHHe XapaKTe-
PUCTUK BIQKHOCTH BO3/IyXa.

3aiaun Ha OnpeieNieHHe XapaKTePHUCTHK TBEPAOTO Tena: abCOMIOTHOE U OTHOCUTENBHOE YIUTMHEHHE,
TETUIOBOE PACILIMPEHHE, 3aI1ac MPOYHOCTH, CUJIA YIPYTOCTH.

KauecTBeHHbIC U KONMYECTBEHHBIE 3a[1a4i. Y CTHBIA JUATIOT MPU PEIICHUH KaueCTBEHHBIX 3aad.
["padmaeckrie 1 FKCIIEpIMEHTATTBHBIE 33/1a9H, 331491 OBITOBOTO COJIEPIKAHHSI.

4. Knaccuduxanus 3a1a4 no reme «JjeKkrpuyeckoe mose» (124)

XapakTepHucTHKa pelleHus 3a1a4 pas/ena: o0lee U pazHoe, PUMEPHI U IPUEMBbI PELICHHSI.

3a1auu pa3HbIX BUJIOB HA OIMMCAHUE AIEKTPUUECKOTO TOJISI PA3TMYHBIMUA CPEICTBAMHE: 3aKOHAMH CO-
XpaHeHus 3apsifa ¥ 3akoHoM KyroHa, CHITOBBIMM JIMHUSIMU, HANPSDKEHHOCTBIO, PA3HOCTBIO MOTEHIIMA-
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JIOB, SHepruei. PerieHne 3a1ay Ha ONycaHue CUCTEM KOH/IEHCAaTOPOB.

JIBrkeHune 3apsi/I0B B AJIEKTPUUECKUX MOJISAX

5. IlpaBuiia v mpueMbl pellieHrs1 33124 M0 TeMe «3aKOHbI MOCTOSTHHOTO0 TOKa» (10u)

3ajauu Ha pa3IUYHbIC [IPUEMBI PAacyeTa CONPOTUBIIEHUSI CIIOXKHBIX MEKTPUUECKUX Lienel. 3ataun
Pa3HBIX BUJIOB HA OMMCAHUE IEKTPUUECKUX IIeNel MOCTOSIHHOTO 3IEKTPHYECKOro TOKa € IOMOIIIBIO 3a-
koHa OMma [ 3aMKHYTOM 11eTH, 3akoHa J[xoyist — JleHiia, 3aKkoHOB MOCIIEIOBATEILHOTO U Mapalyieib-
Horo coenrHenuil. O3Hakomiienue ¢ npasuiamMu Kupxroda npu pemennu 3aiay. [locranoska u perie-
HHE (PPOHTAIBHBIX HKCIEPHUMEHTAIBHBIX 33/1a4 Ha ONpe/IeIeHHe OKa3aH!ii IPUOOPOB MPH U3MEHEHNH
CONPOTHBIICHUSI TEX WJIM UHBIX YUaCTKOB LIEMH, Ha OIpe/IeSICHHE COMPOTUBIICHUI YJacTKOB LIEMH U T. [I.
Pemenue 3a1a4 Ha pacyeT yyactka menu, umeroreit 3/1C.

6. MarauTHOe 1oJie ¥ 3JIeKTpoMarnuTHas uHaykuus. (10 v)

3a1auu pa3HbIX BUIOB HA OMMCAHKE MArHUTHOT'O TOJISl TOKA U €r0 ACHCTBUS: MarHUTHAS UHIYKIHS 1
MarHuTHBIN NIOTOK, cviia Amriepa u cuia JIopeHia.

Yckopurenu u MI'] renepatopsl.

3ajauu Ha ONMCAHUE SIBIEHUS AJIEKTPOMAarHUTHON MHIYKLIMH.

Perienrie ka4eCTBEHHBIX SKCTIEPUMEHTATIBHBIX 33134 C UCTIONB30BAaHUEM JIEKTPOMETPA, MATHUTHOTO
30HJ1a U IPYroro 000pyJ0BaHMSL.

Tok B pazmunbIx cperax (10 )

3ajauu Ha ONMCAHUE MOCTOSHHOIO 3JIEKTPUYECKOrO TOKa B AJIEKTPOJIMTAaX, BaKyyMe, rasax, moiy-
MPOBOJIHUKAX: XapaKTEPUCTHKA HOCUTEINEH, XapaKTepPUCTHKAa KOHKPETHBIX siBIeHU U ap. KauectBen-
HbIE, SKCIIEPUMEHTAIbHBIE, 3aHUMATEIIbHBIC 331a4H, 3a[ja4l C TEXHUUECKUM COJIEpyKaHuEM, KOMOWHU-
POBAHHBIE 33/1a4H.

KoHcTpykTOpCKHe 3a/1auu Ha MIPOEKTHI: YCTAaHOBKA JUIsl HArPEeBaHUs HKUJAKOCTH HA 33/IaHHYI0 TeMIIe-
paTtypy, MOZIeNb aBTOMATHYECKOTO YCTPOKCTBA C IEKTPOMArHUTHBIM pelie, IPOEKThl U MOJIEIH OCBe-
IIEHHUS, BBIIPSIMUTEIb U YCHUIIUTEIh Ha TOJIYIPOBOJHUKAX, MOJEIN U3MEPUTEIBbHBIX IPUOOPOB, MOJIENH
«UEPHOTO SIIHKAY.

Coaepxanne kypca B 11 kiacce
DJIeKTPOMArHUTHBIE Kostedanusi (14 )

3amaun pa3HBIX BHUJIOB Ha OMUCAHUE SBICHUS DSJIEKTPOMATHUTHON WHIYKLIHI: 3aKOH
BHCKTpOMaFHHTHOﬁ UHAYKIOWH, ITPAaBUIIO HCHH&, HUHAYKTUBHOCTD.

3ajaun Ha MEPEMEHHBIH JIIEKTPUUECKUN TOK: XapaKTePUCTUKHU MEPEMEHHOTO JIIEKTPHU-
YECKOT'0 TOKa, JICKTPUUECKUE MAIIMHBI, TpaHCcPOpMaTOp.

I'pynnoBoe M KOMIEKTUBHOE pEIIeHHE IKCIEPUMEHTAIbHBIX 3aJa4 C MCIOJIb30BAHHEM
ocmmuiorpada, 3ByKOBOT0 reHepaTopa, TpaHcGopMaTopa, KOMIUIEKTa IPUOOPOB TSl U3YUEHUS
CBOICTB 2JIEKTPOMArHUTHBIX BOJIH, SJIEKTPOU3MEPHUTENBHBIX TPHOOPOB.

«DKCKypCHsi» B HHTEPHET C [eTbI0 cOOpa JaHHBIX JIJIsSi COCTABJICHUS 3a1ad.

KoHcTpykTOpckue 3a/1aun U 3a/1aud Ha MPOEKTHI: TJIOCKUN KOHJEHCATOP 3aJaHHON eM-
KOCTH, TeHEepaTOPhl Pa3InYHBIX KOJIeOAHUH, MPUOOpP NIl M3MEPEHUsSI OCBEIIEHHOCTH, MOIEIb
nepesadn MEeKTPOIHEPTUHU U JIp.

1. DnekTpoMAarHuTHbIE BOJHBI (8 1)

3ajaun Ha ONMHMCAHHUE PA3JIMYHBIX CBOMCTB AJIEKTPOMArHUTHBIX BOJH: CKOPOCTh, OTpaXKe-

HUe, IpesioMyieHue, nuTepdepeHus, Tudpakius, Hoaspu3anus.
2. CBeToBbI€e BOJHBL (144)

3aza4uu M0 TeOMETPUYECKON ONTHKE: 3epKaja, onTUuUeckrue cxembl. Kimaccupukamus 3a-
nad o CTO u mpumMepsl UX pemieHus. 3aayd Ha OMHCAHHUE PA3THMYHBIX CBOWCTB CBETOBBIX
BOJIH: CKOPOCTb, OTpaKE€HUE, MPEIOMIICHIE, HHTepPEpeHIINS, TUPPAKIUs, TOIsIpu3anus. 3a-
Jlaud Ha OTpeJeIeHHE ONTUYECKON CXeMBbl, COAEepKAILIEHCS B «4EPHOM SILIUKE»: KOHCTPYUPO-
BaHUE, IPUEMbI U IPUMEPHI PEUICHUS.

3. M3imyuenus u ciiekTpbl. KBaHThI (124)
3aganus Ha ucnosib3oBaHue pororddexra. Ypapuenue DitHimTeitHa 1 GoTodd hexra
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U €ro UCIOJIb30BaHKE MIPH pelieHuH 3a1a4. DOTOHBI M UX [TapaMeTPHI.
4. Atom u aromHoe syIpo. (104)

MeToabl perucTpanuu 3JIeEMEHTApHBIX YacThIl. M CIonb30BaHue 3aKOHA PagHOaKTHBHOTO
pacraja Juis onpeaeaeHuss Bo3pacta mopoa. JledekT Macce U SHEpPrus CBSA3U HYKJIOHOB B s JI-
pe. lenenue u cunres saaep. CTaTHCTUYECKHUN XapakTep IPOLECCOB B MUKPOMHUPE.

5. Tumnbl 33124 HA IBIEKeHHE HeOecHbIX Tej1. O0001enue. (104)

CoBpeMeHHBIE MPEICTABIEHUS O MPOUCXOKICHHUM W DBOIIOLUU CONHEYHOM CHCTEMBI.
CoBpeMeHHBIE TIPECTABICHHU O MPOUCXOKIACHUH U dBosroruu CojHia u 3Be3z. IIpocTpan-
CTBEHHBIE MaciuTaObl HaOmomaeMoit Beenennoi. IIpuMeHMMOCTD 3aKOHOB (DU3HMKH JUISL 00 b-
SCHEHMSI IPUPOJILI KOCMUYECKHUX 00BEKTOB.

TemaTnuyeckoe MJIAHMPOBAHUE

10 kacc
Ne TEMA KOJI-BO | KOJI-BO
4acoB CP
1 | IlpaBunia 1 npuemsl pereHust PU3NYECKUX 3a/1a4 110 MEXaHHKE. 6 1
2 | 3ajgaud mo MOJIEKYJISPHO-KUHETUYECKON TEOPUU M TEPMOJTUHAMUKE 12 1
3 | CTpoeHue u CBOMCTBA ra30B, JKUJKOCTEH U TBEPABIX Tell. 8 1
4 Kinaccudukanms 3aga4 1mo teme «JIEKTPUIECKOE IMOJIEH 12 1
5 | IlpaBwia v prieMbl pelieHrst 3a1a4 1o TeMe «3aKOHbI TOCTOSTHHOTO TOKay 10 1
6 | MarnuTHOE 1oJsie ¥ SIEKTPOMArHuTHasE HHAYKITUSI. 10 1
7 | DIeKTpuyYecKui TOK B pa3IMUHBIX Cpeaax 10 1
68 7
TemaTH4ueckoe MJIAHMPOBAHHE
11 knace
Ne TEMA KOJI-BO | KOJ-BO
4acoB CP
1 | DnekTpoMarHUTHbIE KOJeOaHuUs. 14 1
2 | DIeKTpOMarHUTHHIE BOJIHBI. 8 1
3 | CBeToBBIC BOJHEI. 14 2
4 | Uznyuenus u cnektpbl. KBaHTHI. 12 1
5 | ATOM ¥ aTOMHOE SJIpO. 10 1
6 | Tunsl 3a1a4 Ha aBIKeHHE HeOecHBIX Tenn. O0o0meHue. 10
Hroro 68 6

YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLUECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI JUIAA YYEHUKA.

I'.S.Mskuies, b.b.byxoBues, H.H. Conxkuii, ®u3uka, 10 knacc. Ba3oBbiii U  yriaybsieHHbIN
ypoBHHU. MockBa,2020
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