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IINIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA INIPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

OcBoenne yueOHOro mpeamera «@Pu3nka» Ha ypOBHE CpeJHEro oOIIero oOpa3oBaHMS

(6a30BBIi  ypOBEHB) JIOJDKHO  OOECIEYHTHh  JOCTHMXKCHHE  CICIYIOIIMX  JIMYHOCTHBIX,
MeTanpeIMETHBIX U MIPEIMETHBIX 00pa30BaTEIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE PE3yNbTaThl OCBOEHHs ydeOHoro mpenmera «@Du3mkay JOJDKHBI OTpa)kaTb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOUIMXCSl PYKOBOJCTBOBATHCS CPOPMHUPOBAHHONW BHYTPEHHEU
NO3UIUEN JIMYHOCTH, CHCTEMOM LIEHHOCTHBIX OpPHEHTAlMil, IO3UTHBHBIX BHYTPEHHHUX
yOeXAeHU, COOTBETCTBYIOUIMX TPAJAULMOHHBIM ILIEHHOCTSIM  POCCUIMCKOro  OOILIeCTBa,
paclIupeHe KU3HEHHOIO OIBITa U ONBITA ACATEIBHOCTH B IIPOLIECCE PEATU3ALUU OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATENbHOMN IE€ATEIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpaIaHCKOro BOCIUTAHUS:

c(hOPMUPOBAHHOCTh  TPAKAAHCKOM TMO3UIMUM  OOYy4YaIOIIErocss KaKk aKTUBHOTO U
OTBETCTBEHHOI'0 YJIEHa POCCUICKOI0 OOLIECTBA;

MPUHITHE TPAJUIIUOHHBIX OOIIEYETIOBCUCCKUX TYMAHUCTHYECKUX M JIEMOKPATUYCCKUX
IIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO ACSITENbHOCTh B HHTEpEcax Tpa)KJIaHCKOrO OOIIecTBa,
y4acTBOBAaTh B CAMOYIIPABIIEHUH B 00Pa30BaTEIHLHOM OpraHU3aIliu;

YMEHUE B3aMMOJICHCTBOBATh C COLMAJIBHBIMA HHCTUTYTAMH B COOTBETCTBHH C WX
(GYHKIUSAMU 1 Ha3HAUEHUEM;

TOTOBHOCTh K T'YMaHUTapHOU U BOJOHTEPCKON JIEATEIbHOCTH;
2) NIAaTPHOTHYECKOT0 BOCITUTAHUS
c(OpMUPOBAHHOCTh POCCUMCKON I'PpaXKTaHCKON UACHTUYHOCTH, MATPUOTU3MA;

LIEHHOCTHOE OTHOIIEHHE K TOCYJAapCTBEHHBIM CHMBOJAM, AOCTH)KEHMSM POCCHICKUX
yU€HBIX B 007aCTU (PU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHMA:
c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO MOBEICHUS;

CIIOCOOHOCTH OICHUBATh CUTYallUIO U IMPUHUMATHL OCO3HAHHBLIC PCIICHHA, OPUCHTUPYACH
Ha MOPAJIbHO-HPAaBCTBEHHBIC HOPMbBI U ICHHOCTH, B TOM YHCJIC B ACATCIbHOCTH y‘IéHOl"O;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMYMBOTO OYyAYIIETro;

4)3¢TeTHYECKOr0 BOCIIUTAHUS:



ACTETUYECKOE OTHOIIEHUE K MUPY, BKIIOYAs ACTETUKY HAYYHOTO TBOPYECTBA, MPUCYIIETO
(bu3HIEeCcKOi HayKe;

5) Tpy10BOro BOCIIMTAHUS:
UHTEpEC K pa3uyHbiM chepam mpodecCHOHATBHOW JACATENBHOCTH, B TOM YHCIIE
CBS3aHHBIM C (U3MKOW W TEXHHKOW, YMEHHE COBEpIIATh OCO3HAHHBIN BBIOOp Oymymiei

HpO(l)eCCI/II/I H PCAJIM30BLIBATDH COOCTBEHHBIE )KU3HEHHEIE IJIaHBbI,

TOTOBHOCTb M CITOCOOHOCTh K OOpa30BaHUIO U CaMOOOPa30BaHUIO B 00JacTH (PU3MKH HA
MPOTSKCHUH BCEH KU3HHU;

6) 3K0JIOrM4eCKOro BOCIIUTAHUS S

Cc(OPMUPOBAHHOCTh SKOJIOTHYECKOH KYJIBTYpBl, OCO3HAaHHME TJO00AJIBHOTO XapakTepa
HKOJIOTUYECKUX MPOOIIeM;

IJIAHUPOBAHUE M OCYILIECTBJIEHUE IEHCTBUM B OKPYXKAIOIIEH Cpele Ha OCHOBE 3HAHUS
L[eJI€N YCTOMYMBOTO PA3BUTHSI YEJIOBEYECTBA;

pacimpCHue OIblTa JACATCIbHOCTH 3KOJIOTrMYECKOM HaIlpaBJICHHOCTH Ha OCHOBC
WMEIOIIMXCS 3HAHUM T10 (1)I/ISI/IK6;

7) HEHHOCTH HAYYHOT'0 MO3HAHHUS:

Cc(OPMHPOBAHHOCTh  MHUPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs (PU3NYECKON HAYKH;

OCO3HAaHUC IICHHOCTU HaquOﬁ ACATCIIbBHOCTH, TOTOBHOCTL B ITPOLICCCEC U3YUYCHUA (I)I/I3I/IKI/I
OCYIICCTBJIATE MPOCKTHYIO U UCCIICAOBATCIILCKYIO ACATCIIBHOCTE MHAUBHUIYAJIBHO U B I'PYIIIIC.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTeabHbIE YHUBEPCAJBHBLIC yqeﬁnue JeHCTBUS
ba3oBble JJornveckue aelcTBUS:

CaMOCTOSTENIbHO (OPMYJIMPOBATh M aKTyaJIU3UpOBaTh MpoOJIEeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

ONpeacCIAATh HEIN ACATCIbHOCTH, 3a1aBaTh MapaMCTPhl U KPUTCPUU UX NOCTHUIKCHUA,
BBIABJIATH 3aKOHOMEPHOCTH U ITPOTHBOPEYHA B paCCMaTPHUBACMBIX @HSH‘ICCKI/IX SIBJICHUSX

pa3palaThIBaTh IUIaH PeLIeHUs MPoOIeMbl C YUETOM aHAIN3a UMEIOIIMXCS MaTepUaIbHBIX
Y HEMaTepHAJIbHBIX PECYPCOB;

BHOCUTBb KOPPCEKTUBLI B JCATCIBHOCTH, OLCHUBATH COOTBCTCTBUC PE3YJIILTATOB ILCIIAM,
OLICHUBATHL PUCKU MOCJIEICTBUI ACATCIIBHOCTH,



KOOPJMHHUPOBaTh M BBINOJHATH pabOTy B YCJIOBHUSIX pEalbHOTO, BHUPTYaJbHOTO H
KOMOMHHPOBAHHOTO B3aUMOJICHCTBHS;

pa3BUBATh KPEaTUBHOE MBIIIUICHHUE MPU PEIICHUH )KU3HEHHBIX MPOOJIEM.
Ba3oBrble ucciaenoBareLCKue AeiiCTBHSA.

BJIQJICTh HAYYHOW TEPMHUHOJIOTUCH, KIIFOYEBBIMU TOHATHSAMHU W METOJAaMH (PU3HYCCKOM
HayKH;

BJIQJICTh HaBBIKAMH Y4eOHO-HCCIICIOBATEIbCKONM M MPOCKTHOM JESATEIbHOCTH B OOJACTH
(bu3HKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIIBHOMY TIOUCKY METO/OB PEIICHHS 33a49
(U3HYECKOTO COACPKAHUS, IPUMCHCHHIO Pa3JIMYHBIX METOJIOB IIO3HAHHSI,

BJIAJICTh BUJAMHU JCSATEIBHOCTH IO TMOJYYCHHIO HOBOTO 3HAHMSI, €r0 HHTEPIIPETAIUH,
npeoOpa3oBaHNI0O M TPUMEHEHUIO B PA3IMYHBIX YYCOHBIX CHUTYallMsX, B TOM YHCIE IPH
CO3IaHUH YUEOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBIISITh  TIPUYMHHO-CJICJICTBEHHBIC CBSI3M W aKTYaJIM3WPOBATh 3ajady, BBIIBUTATh
TUIOTEe3y €€ peIlleHHs, HaXOJWTh AapryMEHThI JUIS JOKa3aTelIbCTBA CBOUX YTBEPIKICHHIA,

3a/1aBaTh NapaMeTpbl U KPUTEPUU PELICHMUS;

AHAJIM3UPOBATD IMMOJIYYCHHBIC B XOAC PCHICHUA 3aJ]a4r PE3YJIbTAaThl, KDUTHUYCCKN OLICHUBATDH
HUX JOCTOBCPHOCTD, IIPOrHO3UPOBATH USMCHCHUC B HOBLIX YCJIOBUAX;

CTaBUThb U (OPMYJIMPOBATH COOCTBEHHBIE 3a7]aull B 00pa30BaTeIbHOM 1E€ATEIbHOCTH, B TOM
YHClie IPU U3YYEHUN (DU3HKY;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh NPUOOPETEHHBIH OIIBIT;

YMETh NEPEHOCUTH 3HaHUS 10 (PU3HMKE B MPAKTHUUECKYIO 001aCTh KU3HEACSITENbHOCTH;

YMETh UHTErPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE UJIEU, IPEAJIaraTh OPUTMHAIbHBIEC TOAXObI U PEIICHHUS;

CTaBUTh HpO6J’IeMI>I " 3a71a4u, JOIMYyCKAIOMHE AJIbTCPHATUBHBLIC PCIICHU .

Pabora ¢ undopmaumeii:

BIIAJICTh HABBIKAMHU TOJIYYCHHS HHGOPMAUU (PU3NUECKOTO COACPKAHUSA U3 HCTOYHHKOB
Pa3HBIX THWIIOB, CaMOCTOSTEIbHO OCYIIECTBJISATh TIOWCK, aHAW3, CHUCTEMAaTHU3aIuio |
WHTEPIIPETANIO UHPOPMALINK PA3IMYHBIX BUIOB U (hOPM MPE/ICTABICHHUS,

OIICHUBATh JOCTOBEPHOCTH MH(OpMAIIHH;

UCIIONIb30BaTh CpeACTBa HWH(MOPMAIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJOTHI B
PEHICHUN KOTHUTHUBHBIX, KOMMYHHUKATHUBHBIX H OPraHU3allMOHHBIX 3aja4 C CO6J'IIOJIGHI/IGM

TpeOOBaHUI SPTOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, pecypcocOepeKeH s, TPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHON 0€30TIaCHOCTH;



CO3/1aBaTh TEKCThI (DM3MUYECKOTO COJCpKAaHWS B PA3IUYHBIX (opMmMaTax ¢ Y4ETOM
Ha3Ha4YCHWs HMHQPOPMAIMK W I1EJICBOM  ayJUTOpUU, BHIOWpas ONTUMAIBHYIO (QopMy
MMpEaACTaBJICHUA U BU3yaJIU3allHH.

KoMMyHuKaTHBHBIE YHHBepPcAIbHbIE YUeOHbI€ e CTBHUS:
OCYIIECTBIISATH OOIICHHE HA ypOKaX (DU3UKU M BO BHEYPOUHOH JEATEIHLHOCTH;

pacrio3HaBaTh MPEANOCHIIKN KOH(MINKTHBIX CUTYAIMd U CMATYATh KOH(IIMKTHI;

pa3BEPHYTO W JIOTHYHO H3JIaraTh CBOKO TOYKY 3PEHUS C HCIOJIB30BAHUEM SI3BIKOBBIX
CPEJCTB;

IMOHUMATh U UCIIOJIB30BaTh NPCUMYILICCTBA KOMaHI[HOﬁ u HHZ[HBHI[yﬂHBHOfI paGOTbI;

BbIOMpaTh TEMATHUKy M METOJIbl COBMECTHBIX AECUCTBUM C y4y€TOM OOIIMX HHTEPECOB U
BO3MOKHOCTEH Ka)KJIOT'O 4I€HA KOJUIEKTHBA,

MNpUHHUMAThL LCJIU COBMECTHOM ACATCIIBHOCTH, OPraHU30BBIBATL W KOOPAHWHHUPOBATH
,I[el‘/‘ICTBI/ISI no eé JOCTHMOKCHHUIO: COCTAaBJIATH IIJIaH ﬂeﬁCTBHﬁ, pacapeaciiitb pojk C y‘léTOM

MHEHUI Y4aCTHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOU padOThI;

OIICHUBATh KaueCTBO CBOETO BKJIAJIa M KAXJOT0 YYaCTHHKA KOMAaHJbI B OOIIUI pe3yabTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

npeajiaratb HOBBIC ITPOCKTHI, OLICHUBATH HACU C IMO3ULIUU HOBU3HBI, OPUTMHAJIBHOCTH,
HpaKTquCKOﬁ 3HAYUMOCTH,

OCYHICCTBJIATL TIO3UTUBHOC CTPATCTHUYCCKOC IIOBCACHUEC B PA3JIMYHBIX CHUTYyallUgX,
MMPOSBJIATE TBOPYECTBO U B006pa)K€HI/I€, OBITh WHUIMATUBHBIM.

PeryasiTuBHbIE YHUBepPCaJIbHbIE y4eOHbIE TeiiCTBUS
Camoopranusauus:

CaMOCTOSITENIbHO OCYIIECTBIIATh IMO3HABATEIbHYIO JEATEIbHOCTh B 007acTH (U3UKU U
ACTPOHOMMH, BBISIBIISITH TPOOJIEMBI, CTAaBUTh U (POPMYJIMPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSTENIBHO COCTABJIATh IUIAH PENICHUS PACUETHBIX M KAuyeCTBEHHBIX 3aJ]1a4, IUIAH
BBITIOJIHEHHUS] MPAKTUYECKOH paboThl ¢ Yy4ETOM HMEIOIIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAITOYTECHHI;

JIaBaTh OLIEHKY HOBBIM CUTYaIlHsIM;

pacmpiaATh paMKH yqe6Hor0 npeaMEeTa Ha OCHOBC JIMIHBIX HpeI[HOHTCHHﬁ;

JieTaTh OCO3HAHHBIH BHIOOP, apryMEHTHPOBATh €ro, Opath Ha ce0si OTBETCTBEHHOCTH 3a
perieHue;

OLICHUBATh MIPUOOPETEHHBIN OTIBIT;



CcrocoOCTBOBaTh (DOPMUPOBAHUIO K TPOSIBICHUIO JSPYIUIMH B 001acTH  (DHU3UKH,
MTOCTOSTHHO TTOBBITIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, IMOIIMOHAJIbHbIH HHTEJJIEKT:

JaBaTb OLCHKY HOBBIM CHUTYyallMsM, BHOCHUTH KOPPEKTHBBI B JACATCIbHOCTH, OLICHUBATH
COOTBCTCTBUC PC3YJILTATOB LECIISAM;

BJIQJICTh HABBIKAMU TO3HABATEIHLHOU PEQIICKCHH KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBUN
Y MBICJIUTEIIbHBIX MTPOLIECCOB, UX PE3YIBTATOB U OCHOBAHUI;

UCTIOJIb30BaTh MPUEMBI pEIICKCUU JIUIsl OLICHKH CUTYAIlMH, BEIOOpa BEPHOTO PEIICHUS;

YMETH OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PEIICHHUS 110 UX CHUKCHHUIO;

IIPUHUMATh MOTUBBI M apIyMEHTBI JPYI'UX IIPH aHAJIU3€E PE3YJIbTaTOB IEATEIBHOCTH;

IpUHUMATh ce0sl, MTOHMMasl CBOU HEIOCTATKU U IOCTOUHCTBA,

IIPUHUMATb MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAJIN3€ PE3YJITATOB IEATEIbHOCTH;

IPU3HABaTh CBOE MPaBO U MPABO JPYTUX Ha OLIMOKH.

B mporiecce moctmkeHus: TMYHOCTHBIX PE3yIbTaATOB OCBOCHUS MTPOrpaMMBbI IO (pr3HKe JIst
YPOBHSI CpeAHEro obuero oOpa3oBaHusi y 0OydYarOIIMXCsl COBEPILEHCTBYETCS 3MOLIMOHAIBHBIN

WHTEJUICKT, MPEe/IoIaraimuii copMUpoBaHHOCTD:

CaMOCO3HaHH1A, BKIIOYAarOOICro CIIOCOOHOCTh IIOHHUMATh CBOE OSMOIMHOHAJIbPHOC€ COCTOSHHUC,
BUJCTDH HAIIPABJICHUA PA3BUTHUA COOCTBEHHOM AMOIIMOHAIFHOM Cq)epLI, OBITH YBCPCHHLIM B ceGe;

CaMOpPCeTyJINpPOBaHU, BKJIIOYAaroIicro CaMOKOHTPOIJIb, YMCHUC IIpUHHUMATDb
OTBETCTBEHHOCTh 3a CBOE IIOBCACHHUC, CIIOCOOHOCTH aZIalITUPOBATECA K SMOIMOHAJIBHBIM
HN3MCHCHUAM U IIPOSABIIATH FI/I6KOCTI>, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIlMM, BKJIKOYAIOLIEH CTPEMJICHHE K JOCTHKECHHIO L€ M YCHEXY,
ONTUMU3M, HHULIMATUBHOCTb, YMEHUE JCHCTBOBATH UCXOMs U3 CBOUX BO3MOKHOCTEH;

OMIIaTHU, BKJHOLIaIOIJ_[eﬁ CIIOCOOHOCTH MOHHUMATH SMONHUOHAJIBHOC COCTOAHHUC MOPYIuX,
YUYUTBIBATE €TI0 IMTPHU OCYIICCTBJICHUHA O6H.[6HI/I$I, CITOCOOHOCTE K COYYBCTBHIO U COMCPCIKNBAHUTO,

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTH BBICTpAaUBATh OTHOIICHUS C JIPYTHMMHU
JIOJIbMH, 3a00TUTHCSI, TPOSBISATH UHTEPEC U pa3periaTh KOHQIUKTHI.

INPEAMETHBIE PE3YJIBTATBI

K konmy oOyuenus B 10 kiacce npeaMeTHble pe3yibTaThl Ha 6a30BOM YpPOBHE JOJKHBI
oTpaxaTb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

JIEMOHCTPHPOBATh Ha MPUMEPAX POJb U MECTO (U3UKH B (POPMUPOBAHUU COBPEMEHHOM
HAay4YHOW KapTUHBI MHPA, B PA3BUTHM COBPEMEHHOW TEXHUKH W TEXHOJOTHUM, B MPAKTUYECKOMN
JIEeSTEIbHOCTH IIOACH;



YUUTBIBATh TPaHMIBI MPUMEHEHMs] HM3YYEHHBIX (U3MUECKUX MOJeNeil: MaTepuaibHast
TOYKa, MHEpLHalbHas cucTeMa OTCuéTa, aOCOJIIOTHO TBEPIOE TENO, UACANBHBIM ra3, MOJENU
CTPOEHHUsI Ia30B, KUJIKOCTEH M TBEPABIX TEJ, TOYCUHBIN JJICKTPUYECKUN 3aps] IIPU PELICHUU
bu3nyeckux 3anay;

pacrio3HaBath (hU3MYECKHE SBJICHUS (TPOLECCh) M OOBSICHATh UX HAa OCHOBE 3aKOHOB
MEXaHHUKH, MOJCKYJISIPHO-KMHETUYCCKOW TEOpHUM CTPOSHUS BEIIECTBA WM DIEKTPOIUHAMUKH:
pPaBHOMEpPHOE W PaBHOYCKOPEHHOE MPSMOJMHEHHOE JBIDKEHHE, CBOOOJHOE TMajcHUE Tel,
JBUKCHHE 110 OKPY>KHOCTH, HHEPIUS, B3auMoieiicTBre Tei, nuddys3us, OpOyHOBCKOE JIBIKEHUE,
CTPOCHUE XUAKOCTEH U TBEPABIX TEll, K3MEHEHUE 00BEMA TEll TIPU HArpeBaHUU (OXJIAXKICHUH),
TEIUIOBOE pPaBHOBECHE, HCIApEHUE, KOHJCHCAIUs, IUIABIICHUE, KPHUCTAUTU3AIMS, KUIICHHE,
BJIQKHOCTh BO3]lyXa, MOBBIIICHUE JIABJIICHUS Ta3a IPU €ro HarpEeBaHWH B 3aKPBITOM COCY/IC, CBSI3b
MEXy TapamMeTpaMy COCTOSHHUS ra3a B HM30IPOIECCax, HIEKTPU3alUs Tel, B3aUMOJCHCTBUE
3apsiliOB;

OIMUCBIBATH MCXAHHUYCCKOC IABHUIKCHUC, HCIIOJIb3YA (I)I/I3I/I‘IGCKI/IC BCIIMYHHBI: KOOpAMWHATA,
MyTb, NCPEMCIUICHUEC, CKOPOCTh, YCKOPCHUC, MACCa TCJIa, CUJId, UMITYJbLC TCJId, KMHCTHUYCCKAd
OHCPIruA, IMNOTCHLUAJIIbHAA OJHEPIUA, MCXaHHMUYCCKasa pa60Ta, MCXaHHUYCCKasA MOIIHOCTbL; IIpU
OMMMCAaHUMW MPABUJIIBHO TPAKTOBATH (1)I/I3I/I‘ICCKI/II71 CMLBICJI HUCIOJB3YEMBIX BCIMYMWH, HX
0003HaYEHHS U CAWHHNIBI, HAXOOAUTH (bOpMy.]'IbI, CBA3BIBAOIIUC NAHHYIO (1)I/ISI/I‘I€CKYIO BCJIIMYUHY
C ApYTvMMHU BCINYHNHAMU,

ONMCHIBATh H3YYECHHBIE TEIUIOBbIE CBOWCTBA TEJI W TEIUIOBBIE SIBJICHUS, HCIOIb3Ys
¢u3nueckue BEIMYMHBL: JaBJIEHUE Ta3a, TEMIIepaTypa, CPEAHssl KUHETHYECKas SHEprus
XA0THYECKOT0 JBW)KEHUSI MOJIEKYJ, CpEIHEKBaJpaTHUUHAs CKOPOCTb MOJIEKYJ, KOJMYECTBO
TEIUIOTHI, BHYTPEHHsSI dHEPrusi, padoTra ras3a, KOd(QQHUIMEHT MOJE3HOrO JEHCTBUS TEIIOBOTO
JIBUTATENISA; IPU ONHUCAHUM MTPABUIILHO TPAKTOBATh (DU3NYECKHI CMBICI HCIOIb3YEMbIX BEIUYHH,
uX O0O0O3HAYEHWS M EAUHUIIBI, HAXOAUTh (OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (U3NYECKYIO
BEJIMYMHY C APYTHUMH BEITUYHHAM;

ONMCHIBATh M3YyYEHHBIE DJIEKTPUYECKHE CBOMCTBA BEILECTBA WM JJIEKTPUUYECKUE SIBICHHUS
(mpotiecchl), UCHONB3YST (GUBNYECKUE BEIWYUHBL: AJIEKTPUUYECKUH 3apsisl, 3JIEKTPUUYECKOe MOoJe,
HanpspKEHHOCTh  TIOJI, IOTEHLMAJ, PA3sHOCTh IMOTEHUWAJIOB; IPU ONWCAaHUM IPABHIBHO
TPAKTOBATbH @HSHHGCKHI}’I CMBICJI HCIIOJB3YEMBIX BECJIWYWH, HX o0o3HaueHust u CIAUHUIbI,
yKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYMHY C APYTUMH BETMUYUHAMU;

aHAIM3UPOBATh (U3UUYECKHE TPOLECChl U SBJICHUSA, UCHONB3YS (U3HUECKHUE 3aKOHBI U
MPUHIMIBL: 3aKOH BceMupHoro tarorenus, I, II m III 3akonbl HproTOHA, 3aKOH COXpaHEHUA
MEXaHUYECKOW SHEPIUH, 3aKOH COXPAHEHUS MMITYJIbCA, PUHIUIT CYNIEPIIOZULIMU CUJI, TIPUHLMUII
pPaBHOMPABUSA MHEPIIUATBHBIX CUCTEM OTCYETA, MOJIEKYISIPHO-KMHETUYECKYIO TEOPUIO CTPOCHHUS
BEIIIECTBA, T'a30BbI€ 3aKOHBI, CBSI3b CPEAHEH KUHETHUYECKOW HSHEPIHUU TEIJIOBOTO JIBUKEHUS
MOJIEKYJI C a0COTIOTHOW TeMIepaTypoil, TEepBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXpPaHEHUS
ANEKTPUYECKOTO 3apsna, 3akoH KyioHa, mpu 3TOM pa3inyaTh CIOBECHYIO (OPMYITHPOBKY
3aKOHA, €r0 MaTeMaTUYECKOE BBIPAKEHUE U YCIOBUS (TPaHUIIbI, 001aCTH) MPUMEHUMOCTH;

00BSICHATH OCHOBHBIC NIPUHIUIIBI JEHUCTBUSA MalllvH, HpI/I60pOB N TCXHUYCCKUX YCTpOﬁCTB;
pa3iandaTtb YCIOBUA UX 0€30IaCHOr0 HCIOIL30BaHUS B HOBCC}IHGBHOI\/'I KU3HU,

BBITIOJIHATE OKCIICPUMCEHTBI IO HCCIICIOBAHUTIO (1)I/I3I/I'-IGCKI/IX SIBJICHUN U mponeccoB ¢
UCTIONIB30BAaHUEM TPSMBIX W KOCBEHHBIX H3MEpEHWi, TMpu dSToM  (HOpMyIHpOBaThH
npoOnemMy/3ajady W TUIOTE3y y4eOHOro OSKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
IPEUI0KEHHOT0 000PYAOBaHUS, IPOBOIUTH ONBIT U (HOPMYIHPOBATH BBIBOJIBI;
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OCYILLECTBIIAATh MNpPSIMbIE M KOCBEHHbBIE H3MEPEHUs (QU3MUECKUX BEIMYMH, IPU 3TOM
BbIOMpPATh ONTHUMAJbHBII CIOCOO H3MEPEHUs M HCIOJIb30BATH HM3BECTHBIE METOABI OLEHKHU
MIOTPELIHOCTEN U3MEPEHU;

HCCJICIOBATH 3aBUCUMOCTH MEXTy (PH3NICCKUMU BEIIMYMHAMHE C UCTIOJIB30BAHUEM TIPSIMBIX
U3MEpPEHMl, MpU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHUPOBATh pPE3YyJbTAaThl IMOJIYUYEHHOM
3aBUCHUMOCTH (U3WYECKUX BEIMYMH B BHUAEC TaOMuI, W TpaduKoB, AenaTh BBIBOABI IO
pe3yJibTaTaM HCCIIeI0BaHuUs;

coOnronarh mpaBuia Oe30MacHOro Tpyna MpH MPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOrO0 OJKCIEPUMEHTa, YUeOHO-UCCIICOBATEIILCKOH M MPOCKTHOW JESATEIBHOCTH C
MCIIOJIb30BAaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOPaTOPHOro 000pyI0BaHUS;

pewath pacu€THbIE 3aJayd C SIBHO 3aJJaHHOM (U3MUYECKOM MOJENbI0, HCHOJb3Ys
(bu3nyeckre 3aKOHbI M IPUHIUIIBI, HA OCHOBE aHaJIM3a YCJIIOBUS 33Ja4u BbIOMpATh (PU3NUYECKYIO
MOJIeNIb, BBIACIATh (U3NYECKHE BEIMYMHBI M (OPMYIbI, HEOOXOAMMBIC IS €€ pEelIeHHS,
HIPOBOJUTH PACUYEThI U OLIEHUBATh PEAIbHOCTH MOJyYEHHOTO 3HaUeHUsI (PU3MUEeCKON BEIMUHHBI,

peliaTh KauyecTBEHHbIC 3a/layM: BBICTpaMBaTh JIOTMUECKH HEMPOTUBOPEUMBYIO IEMOYKY
paccyXJIeHH ¢ ONOpOoN Ha U3YUEHHBIC 3aKOHBI, 3AKOHOMEPHOCTU U (PU3UYECKHUE SBIICHUS,

UCTIONB30BaTh TIPH  pEIICHHH Y4YeOHBIX 3a7ad COBpPEMEHHBbIE HH(OPMAIMOHHBIC
TEXHOJIOTUM [UI IIOMCKA, CTPYKTYPUPOBAaHUS, MHTEPIpPETAlMM U IPEJICTaBICHUsS y4yeOHOU u
HAYYHO-TIOMYJIIPHOW HMH(OPMAIUK, TOJYYCHHOW W3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHaAJIM3UPOBATh M10JIy4aeMyt0 HH(POPMALHUIO;

NPUBOANUTH MPUMEPHI BKIIA/Ja POCCUHUCKUX M 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00BbSCHEHHE MIPOIIECCOB OKPYXKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCMOJIb30BaTh TEOPETUUECKUE 3HAHMS 10 (U3MKe B TOBCEIHEBHOW JKM3HM JUIs
oOecrnieueHrs 6€30MacHOCTH MpU 00pallleHUH ¢ MPUOOpPaMU U TEXHUYECKUMU YCTPOHCTBAMHU, JUIS
COXpPaHEHHMsI 3/I0POBbsI U COOJIOJICHUS HOPM KOJIOTHYECKOTO MOBEICHUS B OKpYXarolleil cpene;

paboTaTh B IPyIIE C BBIMOJIHEHUEM PA3IMUHBIX COI[HATBLHBIX POJICH, MJIAHUPOBATH PAOOTY
TpymIibl, palydOHAJIBHO PpPacnpeacisiTb 00sI3aHHOCTH " IJIaHUPOBATb ACATCIIBHOCTL B
HECTaHJAAPTHBIX CHUTYAIlHsX, aJCKBAaTHO OICHWBATH BKJAJl KaXKIOTO W3 yYaCTHUKOB TPYIIBI B
pelIeHHE paccMaTpUBaeMOil POOIEMBI.

K xonny oOyuenus B 11 kjacce npeameTHble pe3yabTaThl HA 0230BOM YPOBHE JIOJIKHBI
oTpaxaTb cHOPMHUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHHI:

JEMOHCTPUPOBATh HAa MpHUMEpax pojb U MecTo (U3UKH B (POPMHPOBAHUH COBPEMEHHOMN
HAayyHOW KapTHHBI MHpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU M TEXHOJOIHH, B MPaKTUYECKON
JEeSTENIbHOCTH JIFOJIEH, IeJIOCTHOCTD U €IMHCTBO (PM3NYECKON KapTUHBI MUPA;

YUYUTBIBATE TpaHUIbl MNPHUMCHCHUSA HU3YYCHHBIX (1)I/ISI/ILI€CKI/IX MO}IGJ’ICIZZ TOYCUHBIN
BJ'IGKTpI/IIIeCKI/II\/'I 3apsan, Jyd CBETa, TOYCYHBIN HCTOYHHK CB€Ta, dacpHad MOJCJIb aroma,
HYKJIOHHas MOJCJIb aTOMHOTO s[pa IIPpU pCHICHUN (I)I/IBI/ILICCKI/IX 3aaay,

pacrio3HaBaTh (hu3ndecKkue sBJICHUS (TpoLecchl) U OOBSICHATh MX HAa OCHOBE 3aKOHOB
JIEKTPOJMHAMUKNA U KBAHTOBOW (PU3MKH: 3JIEKTpUYECKas MPOBOAMMOCTb, TEIUIOBOE, CBETOBOE,
XUMUYECKOE, MAarHUTHOE JEUCTBUSA TOKA, B3aUMOJCHCTBUE MAarHUTOB, JJICKTPOMAarHUTHAs
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WHAYKIHS, JCWCTBHE MArHUTHOTO TIOJIA Ha MPOBOAHHK C TOKOM U JBWXKYIIUICS 3aps,
AJIEKTPOMArHUTHBIE KOJICOAHUS U BOJIHBI, IPSIMOJIMHEHHOE PaCPOCTPAHEHUE CBETa, OTPAKEHHE,
npenomiieHue, WHTephepeHnus, audpakius W TMOJNSIPU3ANUS CBETa, JUCIEPCUs CBETa,
dotoanexkrpuueckuii 3¢pdext (pororddexT), cBeToBOE NaBieHre, BOSHUKHOBEHUE JIMHEWHYATOTO
CIIEKTpa aToMa BOJOPO/Ia, €CTECTBEHHAsI U MICKYCCTBEHHAS PAIMOAKTUBHOCTD;

ONMCHIBATh M3YyUEHHBIE CBOMICTBAa BELIECTBA (AJIEKTPUUECKHUE, MArHUTHBIE, ONTUYECKUE,
ANEKTPUUYECKYIO MMPOBOJUMOCTD PA3IMYHBIX Cpell) U DJIEKTPOMArHUTHBIC SBJIEHUS (IIPOLIECCHI),
UCTIONB3Ysl (U3UYECKHUE BEIUYMHBL DJICKTPUYECKHH 3apsii, cuja TOKa, DIEKTPUYECKOe
HaIpsKEHUE, JIEKTPUUECKOE COIPOTUBIIEHUE, PA3HOCTh ITIOTEHIIMAJIOB, 3JIEKTPOABUKYILAS CUJIA,
paboTa TOKa, MHAYKLHS MAarHUTHOro mojs, cwia Ammnepa, cuia JlopeHna, MHIYKTMBHOCTb
KaTYIIKH, SHEPTUsl 3JIEKTPUYECKOI0 M MAarHUTHOTO IOJIEH, MEepUoJ] W 4YacToTa KoieOaHui B
K0JIeOaTeIbHOM KOHTYpE, 3apsi/l U CHJIa TOKa B MPOIECCe TAPMOHHYECKUX DIIEKTPOMATrHUTHBIX
KosneOaHui, (HOKyCHOE pacCTOSHHE M ONTHYECKas CHUJla JIMH3BI, MPHU OMHCAHUU TMPABUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIIOJIB3YEMbIX BEIMYUH, WX OOO3HAUYEHUS W CIMHHIIBI,
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3MUECKYIO BEJIHMUMHY C IPYTUMU BETUYUHAMU;

OINMUCBIBATL H3YYCHHBIC KBAHTOBBIC SBJICHHUA U IMPOLCCCHI, HCIOJIb3Ysd (1)I/I3I/I‘ICCKI/IC
BCJIIMYHHBI: CKOPOCTH JJICKTPOMArHUTHBIX BOJIH, OJIMHA BOJIHBI M 4YaCTOTa CBCTA, SHEPIUA U
HMITYJIBC (bOTOHa, nepuoa mnoJgypacmnaaa, SHEprusa CBA3UW ATOMHBIX SACP, HPU OINUMCAHUHA
IMPaBUJIbHO TPAKTOBATH (1)PI3H‘~I€CKI/Iﬁ CMBLICJI HCIOJIB3YEMBIX BCIWYUH, HX 0003HAUYCHHUSI U
CAUHHNIBI, YKA3bIBATb q)OpMy.]'ILI, CBA3bIBAIONIUC JAaHHYRO (1)I/I3I/I‘leCKy1-O BCJIIMYUHY C ApYIUMU
BCIIMYMHAMU, BBIYUC/IATH 3HAYCHUC (1)PI3H‘~I€CKOI>1 BCIINYUHBI;

AHATM3UPOBATh (U3MUYECKUE TPOIECCHl W SBICHUS, UCTOIB3Ysl (U3NYCCKUE 3aKOHBI H
OPUHIMIEE: 3akoH OMa, 3aKOHBI TIOCJTEJOBATEIIBHOTO W MMApPAJUICIIBHOTO  COCTUHEHUS
MPOBOAHUKOB, 3akoH JDkoyns—JleHna, 3akoH JJIEKTPOMAarHUTHOM HMHAYKIMH, 3aKOH
MPSIMOJIMHEHHOTO PaCIPOCTPAHEHUSI CBETA, 3aKOHBI OTPAKEHHUS CBETA, 3aKOHBI PETOMIICHUS
cBeTa, ypaBHeHHe OHHITeHa s ¢doTtoddderra, 3aKOH COXpaHEHUS HHEPruH, 3aKOH
COXPAHCHHSI HMITYJIbCA, 3aKOH COXpPAHEHHWS OJJIEKTPUYECKOTO 3apsaa, 3aKOH COXPaHEHUs
MacCcOBOTO 4YHCIa, MOCTyJaThl bopa, 3aKOH pPagMOaKTUBHOTO pacmajia, MpU ATOM pa3iuyaTh
CIIOBECHYIO (DOPMYJITMPOBKY 3aKOHA, €r0 MAaTeMaTHYECKOE BBIPAKCHHWE W YCJIOBUS (TPAHHMIIBI,
00JacTv) MPUMEHUMOCTH;

OINPECIATh HANpPaBICHUE BEKTOpAa MHIAYKIMM MAarHUTHOTO IOJI NPOBOJHHUKA C TOKOM,
cuibl Amrnepa u cuiiel JlopeHna;

CTPOUTH U OIHUCHIBATh N300pakeHNE, CO3/1aBaEMO€E TNIOCKUM 3€pKajioM, TOHKOM JIMH30M;

BBIMOJHATh JKCHEPUMEHTHI IO HCCIEAO0BaHUI0 (PU3MUECKHX SBJICHUH U MPOLIECCOB C
UCIIOJIb30BaHWEM TMPSAMBIX W KOCBEHHBIX H3MEpEHUi: TMpu 3TOM  (POpMYIHpPOBaATh
npobiemy/3agadyy M TUMNOTE3y Y4eOHOro OKCIHEpUMEHTa, CcoOMpaThb YCTaHOBKY W3
MPeJI0KEHHOTO0 000PYAOBAHUS, TPOBOAUTD OMBIT M POPMYIUPOBATH BHIBOIBL;

OCYIIECTBIISITh NPSMbIE M KOCBEHHbIE M3MEPEHUS (U3MUECKUX BEJIWYUH, MPH 3TOM
BBIOMpPATh ONTHUMAJBHBIM CIOCOO W3MEPEHUs M HCIOJIb30BATh HM3BECTHBIE METOABI OLEHKH
MOTPELTHOCTEN H3MEPEHU;

HCCJIEIOBATh 3aBUCUMOCTH (PM3NYECKUX BEJIIMYMH C UCTIIOJIb30BAHUEM MPSIMBIX U3MEPEHUIA:
IpU 3TOM KOHCTPYMPOBATh YCTAaHOBKY, (PMKCHPOBATH PE3YNbTAThl MOJYYEHHON 3aBHCHUMOCTHU
¢u3nueckux BEIMYMH B BHAEC TaOMUIl W TpaduKOB, JAenaTh BBIBOABI IO pe3yiabTaTaMm
UCCIIEI0BAHNS;
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coOnronarh mpaBuia Oe30MacHOro Tpyna MpH MPOBEACHUM HCCIENOBAaHUN B paMKax
y4eOHOrO0 SKCIIEPUMEHTa, Y4eOHO-UCCIENOBATENILCKOM M TMPOEKTHOW JESTeNbHOCTH C
UCTIOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPOICTB U 1aOOPaTOPHOTO 000PYAOBaHUS;

pemiath pacu€THBIE 33Ja4d C SIBHO 3aJaHHOM (H3MYECKOM MOJENbI0, HCHOIb3YA
(bu3nyeckre 3aKOHbl M NPUHIUIBI, HA OCHOBE aHAJIN3a yCIOBHS 331a4l BIOUPATh (PU3HUECKYIO
MOJIeNIb, BBIACIATh (PU3NYECKHE BEIUYMHBI M (POPMYIbI, HEOOXOAMMbIE Ui €€ pEelIeHHS,
IPOBOJUTH PACUYETHI U OLIEHUBATh PEAIbHOCTH ITOJyYEHHOTO 3HaUeHUsI (PU3MUECKON BEIMUYHHBI,

peliaTh KauyecTBEHHbIC 3a/layd: BhICTpaMBaTh JIOTMUECKH HEMPOTHBOPEYHBYIO IIEMOYKY
paccyXJIeHUM ¢ OMOPOI Ha U3YUCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYCCKUE SIBIICHUS;

UCTOJB30BaTh TPH pEIICHHMH Y4YeOHBIX 3a7ad COBpPEMEHHBbIE HH(OPMALMOHHBIC
TEXHOJIOTUHM Ui TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIPETAIMM U IPEICTABICHHUS y4eOHOU W
HAY4YHO-TIOMYJISIpHOH HMH(OpMaIUy, NOJYYEHHOM U3 Ppas3IMYHBIX HCTOYHHUKOB, KPUTHUECKU

aHAJTM3UPOBATH MOJTy4aeMyl0 HHPOPMALIHUIO;

OOBICHSTH IMPUHIHUIIBL IleICTBI/I?I MaliuH, HpI/I60pOB N TCXHUYCCKUX yCTpOfICTB, pas3inydarb
YCJI0BUSA UX 0€301aCHOT0 HCII0IL30BAHHUA B HOBCGﬂHCBHOﬁ JKHU3HU,

MPUBOJIUTH MPUMEPHI BKIIAJa POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE
HAaYKH, B 00BSCHEHHE TIPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHHA;

HCIIOJIB30BAaTh TCOPECTUYCCKUC 3HAHHA 110 (1)I/I3I/IK€ B HOBCGI[HCBHOﬁ KHU3HU J1d
oOecnieueHus 6€30MacHOCTH MpU 00pallleHUH C IPUOOPAMU U TEXHUYECKUMU YCTPOHCTBAMHU, JUIS
COXpaHEHUsI 3J0POBBS U COOJIOICHHS HOPM DKOJIOTUYECKOTO TIOBE/ICHHS B OKPY)KAIOMIEH Cpefe;

paboTaTh B IpyIIie ¢ BBIMOJIHEHUEM Pa3IMYHBIX COLMAIBHBIX POJIeH, IIIAHUPOBATh paboOTy
TpymIibl, palUOHAJIBHO PpPacnpeacisaTb 00s3aHHOCTH U IJIaHUPOBATb ACATCIIBHOCTL B
HECTAaHJAPTHBIX CUTYallUsiX, aJeKBaTHO OLEHMBATH BKJAJ KaKJOTO U3 YYaCTHUKOB TpYIIIbI B
peleHne paccMaTpuBaeMoil MpoOIEeMBI.

COAEP)XAHUE OBYUYEHUS
10 KJIACC

Paznes 1. ®u3nka u MeTOAbI HAYYHOI'0 TO3HAHMS

®usuka — Hayka o mpupone. HayuHble MeTOABl MO3HAaHUS OKpy)XKarouero mupa. Pomup
HKCIIEPUMEHTA U TEOPHUH B MPOIECCE TTO3HAHUS MTPUPOIBI. DKCIIEPUMEHT B (PU3HKE.

MonenupoBanue gundeckux siBleHU u mnpoueccoB. Hayunbsie runoressl. Ousnueckue
3aKOHBI U TEOpUH. ['paHUIIbI MPUMEHUMOCTH (PU3HYECKUX 3aKOHOB. [IpyHIIMIT COOTBETCTBUSI.

Ponp m mecto ¢u3uku B (QOPMUPOBAHMU COBPEMEHHOW HAyyHOM KapTUHBI MHpa, B
[IPAKTUYECKOU NEATEIbHOCTH JIFOIEH.

Jlemoncmpayuu

Amnaniorossle 1 U POBBIE U3MEPUTENEHBIE IPUOOPHI, KOMITBIOTEPHBIE TATUUKU.
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Pa3zgen 2. Mexanuka
Tema 1. Kunemamurka

Mexannueckoe aBmxkeHue. OTHOCHUTEIBHOCTh MEXaHWUYecKoro JBmkeHusa. Cucrema
orcuéra. TpaekTopus.

[Tepemenienure, CkOpocTh (CpelHsisi CKOPOCTb, MIHOBEHHas CKOPOCTb) M YCKOpPEHHE
MaTepHaJIbHON TOYKH, MX IMPOEKIMH HAa OCH CHCTeMbl KoopauHaT. ClloKeHHEe MepeMeIleHuil u
CJIO’KEHHE CKOPOCTEM.

PaBHOMEpHOE W PaBHOYCKOpEHHOE MpsIMOJUHEHHOe nBrkeHue. ['paduku 3aBUCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTH U NIEPEMELICHUSI MaTEPUAIIBHOW TOUKU OT BPEMEHH.

CBoOoaHOE MmajieHne. Y CKOpeHUue CBOOOTHOTO TaICHMS.
KpuBonuneitnoe nBuxenue. JIBI)KEHHE MaTepUANIbHONM TOYKHM IO OKPYXKHOCTH C
MOCTOSIHHOM 0 MOJYJII0 CKOPOCTBIO. YTJOBas CKOPOCTb, JIMHEWHas CKOpocTh. llepuon u

yacToTa oOparieHus. LIeHTpocTpeMHUTENbHOE YCKOPEHHE.

Texumueckue yCTpOﬁCTBa N NPAKTHYCCKOC IPUMCHCHHUEC: CIIMAOMCTP, ABUKCHHUEC CHApPAA0B,
OCIIHBIC U pCMéHHBIC nepecaaydu.

Jlemoncmpayuu

Mopeinb cucTeMbl 0TCUETA, WILTIOCTPALAS KHHEMAaTUYECKUX XAPAKTEPUCTUK JABUKCHUS.

[TpeoOpa3zoBanne ABMXKEHUN € UCIIOIB30BAaHUEM NPOCTHIX MEXAHU3MOB.

ITanenue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

Habmonenne aBmxenus Tena, OpoleHHOro Mo YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHHst CBOOOIHOTO MaIeHUs.

HarpaBnenue CKOpOCTH IpU ABUKEHUU 11O OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, rabopamopruie pabomul

N3yuenne HepaBHOMEPHOTO JIBMXKEHUS C LIEJIBEO ONPEAEICHUS MTHOBEHHOM CKOPOCTH.

HccnenoBanue  COOTHOIIEHMS — MEXAY  IyTSAMH,  NPOWJEHHBIMA  TEIOM 32
[IOCJIEIOBATEIbHBIE paBHBIE IIPOMEKYTKM BpPEMEHHM IIPU PAaBHOYCKOPEHHOM [JBH)KEHHUU C
Ha4aJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3yuenue ABUKEHUS MIapUKa B BA3KOW KUIKOCTH.

I/IBYLICHI/IC JABMOXKCHUSA TEIIA, 6pOI_I_IeHH01"O TOPU30HTAJIBHO.

Tema 2. /lunamuxa
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[Tpuniun otHocurenbHoCcTH ["anunes. [lepBriil 3akon HeroToHa. MTHEepManbHble CUCTEMBI
OTCYETA.

Macca Ttena. Cuna. Ilpunuun cynepnio3uuuu cwi. Bropoir 3akoH HeroTona st
MaTepUaIbHOM TOUKU. TpeTuit 3akoH HproToHa 711 MateprualibHbIX TOYEK.

3akoH BceMupHOro taroreHus. Cuma tsoxectu. [lepBas kocMuueckast CKOPOCTb.

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

Tpenne. Bunpl Tpenus (mokosi, ckoibkeHusi, kaueHus). Cumina tpenus. Cyxoe TpeHHe.
Cuna TpeHHs CKOJIbXKEHHUs U cuiia TpeHus nokos. Kosapdumment tpenus. Cuna conpoTUBICHUS
IpY IBMOKEHUHU TeJa B )KUAKOCTH HIIH Ta3e.

HOCTyrIaTCJ'IbHOC H BpaliaTCJIbHOC ABUKCHUC a0COJIFOTHO TBépI[OFO TCIa.

MoMEHT CcHIIBI OTHOCHTENBbHO OCH BpamieHus. [lnedo cunbl. YcCIIOBUST paBHOBECHS
TBEPJIOTO TENA.

TexHuueckue YCTpOﬁCTBa U IIPAKTHYCCKOC IIPUMCHCHHC: IIOJAUIWIIHUKH, JIBHIKXCHHC
HNCKYCCTBCHHBIX CITYTHHUKOB.

Jlemoncmpayuu

SIBneHne nHepuUu.

CpaBHeHue Macc B3aMMOJIEHCTBYIOINX TEII.

Bropoii 3akoH HeroToHA.

N3mepenue cuil.

CrnosxeHue cuil.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT J€(POpPMAIIHH.
HesecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U TTAJICHHH.
CpaBHeHuE CUIT TPEHUS NIOKOSI, KAUEHUS U CKOJIbKECHHUS.
VYcnosus paBHOBeCHs TBEPAOTO Tena. Buasl paBHOBECHS.
Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul
W3ydenue ABm>keHUs OpycKa IO HaKJIOHHON TJIOCKOCTH.

HccnenoBanre 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPY)KHHE U PE3UHOBOM
oOpasiie, oT ux aedopMaruu.

HccenenoBanue ycaoBUi paBHOBECUS TBEPAOTO TeJIa, UMEIOIIETO OCh BPALCHUS.

Tema 3. 3aKoHbl COXpaneHusn 6 MmexanukKe
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HNmnynsc MaTepuabHON TOUKH (Telsa), CUCTEMbl MAaTEPHAIbHBIX TOUYEK. MIMITynbC CHIBI U
M3MEHEHHE UMIYJbca Tea. 3aKOH COXpaHEeHUs UMITylbca. PeakTuBHOE ABHKEHUE.

Pabora criisl. MOIIHOCTE CHJIBI.

Kunernueckast sHeprus mMatepuanpHOW TO4kH. Teopema 00 HM3MEHEHMM KHHETHUYECKOU
SHEPIHUH.

[TorennmanbHas sHeprus. [loTeHnmanpHas 3Heprus ynpyro 1eGpopMUpPOBAHHON MPYKUHBI.
[TorennuanbHas SHEPrus Tena BOIU3U MOBEPXHOCTH 3EMIIH.

HOTGHLII/IaJIBHbIG 1N HCIIOTCHUHAJIBHBIC CHUJIBI. CBs3b paGOTbI HCIIOTCHUHAJIBHBIX CHII C
H3MEHEHHEM MEXaHHMYSCKOM OHCPIrur CUCTEMBI TCII. 3aKkoH COXpPaHCHUA MEXaHUYEeCKOMH OHCPI'uu.

Vnpyme " HCYIIPYTHEC CTOJIKHOBCHU.

TexHuueckue yCTpOMCTBAa U IPAKTUYECKOE IPUMEHEHHE: BOJOMET, KOIEP, NMPYKUHHBIN
MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE BUKEHUE.

[Tepexon moTeHIIMATBHON PHEPTUH B KHHETUUYECKYIO M 00paTHO.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenune abOCONIOTHO HEYHNPYroro yaapa ¢ IOMOIIBIO JBYX OJIMHAKOBBIX HHUTSIHBIX
MAasITHUKOB.

I/ICCJ'IGI[OBaHI/IC CBsA3HU pa6OTI)I CHJIBI C HM3MCHEHHEM MEXaHHYECKOI OHCPIrur TCJjla Ha
MMPpUMEPEC PACTKCHUA PC3UHOBOI'O KT'yTaA.

Pa3nes 3. MosekyasipHasi (pM3MKa M TEPMOAUHAMHUKA
Tema 1. Ocnogvl MONEKYAAPHO-KUHEMUYECKOL Meopul

OCHOBHBIE TTOJIOKEHUS MOJIEKYJIIPHO-KUHETHIECKON TEOPHH U WX OMBITHOE 0OOCHOBAHHME.
Bpoynogsckoe apmwxkenue. Juddysus. Xapakrep IBUKEHUS U B3aUMOACHCTBUS YaCTHII BEIIECTBA.
Mopenu CTpOe€HHsI Ta30B, XUIAKOCTEH M TBEPABIX TET M OOBSICHEHHWE CBOWCTB BEIIECTBA Ha

OCHOBEe 3THX Mojeneil. Macca u pasmepsl Monekyn. KomumuectBo BemiectBa. IlocTostHHas
ABorazpo.

TemmoBoe paBHOBecue. Temnepatypa u e€ uamepenue. lllkana remneparyp Llenbcust.

Mopnens uaeanpHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KHMHETUYECKOW TEOpUHU
UIeaNbHOTO ra3za. AOCONIOTHAs TeMmIepaTypa Kak Mepa CpeIHeW KHHETHYECKOW JHEpruu
TEIUIOBOrO JBWKeHUs vactul rasza. lllkama temneparyp KensBuna. ['a3oBble 3aKOHBI.
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VYpaBuenune MenneneeBa—Kunanelipona. 3akon lanpToHa. M3ompouecchl B HI€aIbHOM rase c
IIOCTOSIHHBIM KOJIMYECTBOM BellecTBa. I'paduueckoe npeacraBieHne U30MPOLECCOB: U30TEpMa,
u30Xxopa, u3odapa.

TexHu4ecKkue yCTporucTBa U MPAKTUYECKOE IIPUMEHEHHUE: TEPMOMETP, OapoMeTp.

Llemoncmpayuu

OnBITHI, TOKA3BIBAIONINE JIMCKPETHOE CTPOSHUE BeImecTBa, ¢ororpaduu MOJIEKYI
OPraHUYEeCKUX COCIUHECHUM.

OmnbiTe! 10 AU(PY3UH KUAKOCTEH U Ta30B.

Monens OpOYHOBCKOTO JIBHYKEHHUSI.

Monens onbita IlTepHa.

OnbITHI, T0KA3bIBAIOIIUE CYIECTBOBAHUE MEKMOJICKYIISIPHOTO B3aUMOICHCTBHSI.
Moeinb, HIUTIOCTPUPYIOIIAst TPUPOTY JABJICHHS T'a3a HA CTEHKU COCY/Ia.

OnbIThI, WUTFOCTPUPYIOIINE YPABHEHHE COCTOSIHUS UICATBHOTO ra3a, U30MPOIIEeCCHI.
Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

OmnpeneneHne Macchl BO3JyXa B KJIACCHOM KOMHAaTe Ha OCHOBE H3MEpeHUil 00béMa
KOMHATBI, JaBJICHHS U TEMIIEPATyphl BO3/1yXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEK/y IIapaMeTpaMU COCTOSIHUS Pa3peKEHHOIO rasa.

Tema 2. Ocnosvt mepmoounHamurku

TepmonnHamuueckass cucteMa. BHYTpEHHs dHEpPrusi TEPMOJAMHAMHYECKOW CHCTEMBI U
crocoObl e€ u3mMeHeHus. KoauuecTBo TenmaoTel U paboTa. BHyTpeHHss1 SHEprHst 0AHOATOMHOIO
UJEANBHOIO ra3a. Busl Teronepenayun: TEIONPOBOIHOCTh, KOHBEKIUS, U3JIydeHHE. Y IeIbHAs

TEIIOEMKOCTD BEILIECTRA. KonnuecTBo TEIIOTH Ipu TeIuionepeaayc.

[Tonstue 06 ammabatHoM mpouecce. IlepBblii 3akoH TepmoauHamuku. [IpuMeneHue
NEpBOT0 3aKOHA TEPMOJAMHAMUKH K H3omporeccaM. ['padudeckas naTepnperanus padoThl rasa.

Bropoii 3akon TepmoauHamuku. HeoOpatuMocTh MpoieccoB B MpUpoe.
Tennoble MamuHbl. [IpyHIMIBL JeHiCTBUS TEMIOBBIX MamuH. [IpeoOpazoBanus sHEprun B
Ter1oBbIX MamuHax. Koagdunuent nonesnoro aeiictBus terwioBoil Mamuubl. ukn Kapao u

€ro KOS(I)(I)I/ILII/IGHT IMOJIE3HOI'O JECHCTBUS. OKOJIOTHYECKHE HpO6HCMLI TCINIOOHCPICTUKHU.

TexHudeckue yCTpOﬁCTBa U TPAKTUYCCKOC TMPUMCHCHHC: [IBUTATCIIb BHYTPCHHCTO
CropaHus, OBITOBOI XOJIOAUJIbHUK, KOHAUITUOHCP.

Jlemoncmpayuu
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V3MeHeHrne BHYTPEHHEW SHEPTHM Tejla NPH COBEPIICHHHM PAaOOTHI: BBUIECT NMPOOKH W3
OYTBUTKH TIOJI JACHCTBHEM C)KaTOro BO3AyXa, HarpeBaHue 3(upa B JIATYHHOH TpyOKe MyTEéM
TpeHus (BUICOAEMOHCTpAINs).

N3menenune BHyTpeHHEH 3Hepruu (TeMIeparyphbl) Teja Mpu Terionepeaade.

OnbIT 110 aIMabaTHOMY PACITUPEHUIO BO3/1yXa (OMBIT C BO3AYITHBIM OTHUBOM).

Mopnenu mapoBoii TypOHWHBI, IBUTATEIs BHYTPEHHETO CTOPAHUsI, PEAKTHBHOTO JIBUTATETIS.
Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3Mmepenne yaenbHON TeMI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eeujecmea. Dazosvie nepexoont

[Tapoo6pa3oBanue u koHaeHcalus. Vicriapenue u kunenue. AOCOIOTHAS U OTHOCUTEIbHAS
BJIQXKHOCTh BO3Ayxa. HachlmeHHslil map. YnuenabpHasl TemioTra mnapoodpazoBaHUs. 3aBHUCHMOCTb
TEMIICPATYPhbl KUIICHUA OT AAaBJICHUA.

Teépmoe Teno. Kpucrammmyeckue u amopdHbie Tena. AHU30TPONHS CBOWCTB KPUCTAJUIOB.
Kunkue kpucramnsl. CoBpeMeHHbIe Marepuanbl. [lnaBneHue u Kpucramnuzauus. YJelbHas
TeruioTa miasiaeHus. Cyonumanus.

YpaBHeHHE TEIUIOBOTO OallaHca.

TexHuueckue YCTpOﬁCTBa U TPAKTHYCCKOC TPHUMCHCHUC: TUTPOMETP U IICUXPOMETP,

KaJIOPUMCETP, TEXHOJIOTHHU MMOJIYUCHUSA COBPEMCHHBIX MAaTECPHUAIIOB, B TOM YHUCJIIC HAHOMATCPHUAJIOB,
W HAHOTCXHOJOI'NH.

Llemoncmpayuu
CBoiicTBa HaCBIILIEHHBIX MTAPOB.
Kunenue npu moHWKEHHOM JTaBJICHUH.
Croco0Ob1 U3MEpeHUs BIAKHOCTH.
HabGnronenue HarpeBaHus U TUTABJICHHS KPUCTAIUTHYECKOTO BEIIIECTBA.
JleMoHCTpanusi KpUCTaIIOB.
Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul
N3mepenrie OTHOCUTENBHOM BIIaKHOCTH BO3yXa.
Pa3zgea 4. diekTpoauHamMuKa
Tema 1. dnexmpocmamuka
ONeKTpu3anusa Tell. OJEeKTpUYecKui 3apsa. JBa BHaa dSIEKTPUUYECKHX — 3apsJIOB.

[TpoBOAHMKY, TUANEKTPUKU U TIOTYIIPOBOJHUKU. 3aKOH COXPAHEHHUS JIEKTPUIECKOTO 3aps/a.
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B3aumoneiicteue 3apsgoB. 3akoH Kynona. ToueuHbI  2JIEKTpUYECKUN  3apsij.
Onektpuueckoe mone. Hanpsok€HHocTh anexkrpuueckoro mnosst. [IpuHmuMn cyneprno3unuu
ANEKTPUYECKUX MOJIeH. JINHNKM HaNPs)KEHHOCTHU IEKTPUYECKOTO MOJIA.

PaGora cun snekrpocraruueckoro mois. llorenuman. Pa3HOCTh  MOTEHIMANOB.
[TpOBOAHMKY M TUAIIEKTPUKHU B ANEKTPOCTATUYECKOM IoJie. J(uaaeKTpuueckas mpoHUIaeMOCTb.

OnektpoéMkocTs. Konaencarop. DIeKTpoEMKOCTh IIOCKOTO KOHAEHCATOpa. DHEPrus
3apsKEHHOT0 KOHJEHCATOPA.

TexHudyeckne yCTpONCTBa M MPAKTUUECKOE IMPUMEHEHHUE: DJIEKTPOCKOIN, 3JIEKTPOMETD,
AJNIEKTPOCTATUYECKAS 3aIlUTa, 3a3€MJICHUE BJIEKTPONPUOOPOB, KOHJIECHCATOP, KOMUPOBAIbHBIN
arnmapar, CTpyHHbINA PUHTED.

Jlemoncmpayuu

YCTpONCTBO M MPUHITUT IEHCTBUS JIEKTPOMETPA.

B3auMozeiicTBuEe Ha3IEKTPU30BAHHBIX TEJl.

DIIEKTPUUECKOE TT0JIE 3aPsHKCHHBIX TEI.

[IpoBOTHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DIIeKTpOCTaTUYECKas 3aIlHTA.

I[I/I3J'ICKTpI/IKI/I B DJICKTPOCTATUYCCKOM IIOJIC.

3aBUCHMOCTD BHCKTpOéMKOCTI/I INIOCKOI'0  KOHZACHCATOpa OT IUIomaad  IJIaCTUH,
PACCTOSAHNA MCKIAY HUMU U I[I/IBJIGKTpH‘{eCKOﬁ IMPOHUITACMOCTH.

OHeprus 3apsKEeHHOr0 KOHIAEHCATopA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenune 3meKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwiit 3nekmpuyeckuit moxk. Toku é paznuunsix cpeoax

DJIEKTPUYECKUN TOK. YCJIOBHUA CYIIECTBOBAHUSA 3JEKTPUUYECKOrO TOKA. MICTOUHMKHM TOKa.
Cuna Toka. [1ocToOSIHHBIH TOK.

HaHp}I)KCHI/IC. 3akon Oma JJI ydacCTKa LICIIN.

SJICKTpI/ItIeCKOC COIIPOTUBJICHHC. YaenpHOE COIIPOTUBJICHHUC BCIICCTBA.
HOCJ’ICI[OB&TCJ'IBHOC, napajjieJibHOC, CMCIIAHHOC COCAMHCHUEC TPOBOJHHUKOB.

PaGora QJICKTPHUYICCKOIr'0 TOKA. 3akoH I[)KOYHH—.HCHLIEL MOIIHOCTB QJICKTPHUYCCKOT'O TOKA.

ONEeKTpOABMKYIIasl CUJla U BHYTPEHHEE COIIPOTUBIIEHUE UCTOYHMKA TOKa. 3akoH Oma i
MOJTHOM (3aMKHYTOM) 2JIEKTprUeckoit mernu. KopoTkoe 3aMbIkaHmeE.
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DNEeKTPOHHAs MMPOBOAUMOCTh TBEPABIX METANIOB. 3aBUCUMOCTh CONPOTUBIICHUS METAJNIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DJIEKTpUUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TomynpoBomuuku. CoOCTBeHHass M HpPUMECHas TPOBOJUMOCTH MOJYIPOBOIHHUKOB.
CgoiictBa p—Nn-nepexoaa. [1oxynpoBoJHIUKOBEIE TPHOOPHI.

DNEKTPUYECKHd TOK B pacTBOpaX M pacijiaBaX »dJICKTPOIHUTOB. DJIEKTPOIUTHYCCKAS
U CCOIUAIUs. DIEKTPOIIU3.

DnexkTpuueckuil Tok B razax. CaMoCTOATENbHBIA U HECAMOCTOATEIbHBIN pa3psaa. MoaHus.
ITnasma.

TexHuuyeckue ycTpoHCTBA U MPAKTUUECKOE MPUMEHEHHE: aMIIEpPMETP, BOJILTMETP, PEOcTarT,
MCTOYHHKM TOKA, »JJEKTPOHArpeBaTelibHbIE MPUOOPHI, DIEKTPOOCBETUTEIBHBIE MPHOOPHI,
TEPMOMETP  CONPOTUBIEHUS, BAaKyyMHBIH  JOHUOA, TEPMUCTOPHI U  (HOTOPE3UCTOPHI,
MOJIYITPOBOTHUKOBBIN JTMOJI, TAJIbBAHUKA.

Jlemoncmpayuu

I/I3MepeHHe CHJIbI TOKA W HAIIPSXKCHUAA.

3aBUCUMOCTh COIIPOTUBJICHUA HUWIMHAPHUYCCKHUX IIPOBOJHMKOB OT MAJIHMHBI, IIJIOIIAIU
IMOIICPCUYHOT0 CCUCHUA U MaTCpUaa.

CMemanHoe COCIMHCHHUEC ITPOBOJHUKOB.

HpHMOG HU3MCPCHUC BHCKTpOI[BI/I)I(YH_Ieﬁ CHIJIBI. KOpOTKOC 3aMbIKAaHUC TaJIbBAHUYCCKOI'O
3JICMCHTA U OLICHKA BHYTPCHHCTO COIIPOTUBJICHUS.

3aBUCHUMOCTh COITPOTUBIICHUS] METAJIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoli pa3psii ¥ IPOBOJAUMOCTb BO3/1yXa.

OaHOCTOPOHHSSA MPOBOMMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, rabopamopruie pabomul

W3ydeHre CMEIIaHHOTO COEMHEHHSI PE3UCTOPOB.

W3mepenue 31eKTpoABUKYIIEH CHIIbI ICTOYHHKA TOKA U €T0 BHYTPEHHETO COMPOTHUBIICHUSI.

Hab6nronenue anexrponusa.

Me:xnpeamerHblie CBA3H

N3yuenne kypca ¢uszuku 6azoBoro ypoBHs B 10 Kilacce OCYHIECTBISCTCS C Y4&TOM
COJEPXKATENbHBIX MEXIIPEIMETHBIX CBSI3ed C KypcaMd MaTeMaTHKH, OHMOJIOIMH, XUMHH,

reorpauu ¥ TEXHOJIOTHH.
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Meswxcnpeomemuvie nousimus, CBSA3aHHBIE C W3YYEHHEM METOJIOB HAYYHOTO ITO3HAHMS:
SBJICHWE, Hay4yHbIH (akT, THmore3a, (U3MYECKas BEJIMYMHA, 3aKOH, TEOpHUs, HaOIIOICHHE,
AKCIIEPUMEHT, MOJCIIUPOBAHUE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: penieHne CUCTEMBl YpaBHEHUI, TUHeHas (QyHKIH, napadoia, runepoona,
ux rpaduKy U CBOWCTBA, TPUTOHOMETpUUYECKUE (PYHKIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC,
OCHOBHO€ TPUTOHOMETPUYECKOE TOXJIECTBO, BEKTOPhl U WX MPOEKUHUA HA OCH KOOPJHUHAT,
CJI0)KEHHE BEKTOPOB.

buonocus: mexanndyeckoe NBUKEHUE B KUBOHM mpupoae, nuddysus, ocMoc, TemI000MeH
JKUBBIX OPraHU3MOB (BHJIbI TEIUIONEPEAaun, TEIJIOBOE PABHOBECHE), FICKTPUUYECKUE SIBJICHUS B
JKUBOU TIPUPOJIE.

Xumus: AUCKPETHOEC CTPOCHHUE BCUICCTBA, CTPOCHHUE aTOMOB M MOJICKYJ, MOJIb BCIICCTBA,
MOJIsIpHass Macca, TCIIJIIOBBIC CBOICTBA TBép,I[BIX TCII, )I(HI[KOCTGﬁ H Tra3oB, JSJICKTPUYCCKHC
CBOMCTBaA MCTAJUIOB, DJICKTPOJIUTUYUCCKAA JUCCoUaluAa, raJjlBaHUKa.

l'eocpaghus: BIaXXHOCTb BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUe ABMKEHUN C UCIIOJIb30BAHUEM MEXAaHU3MOB, YUET TPEHUS B
TEXHUKE, MOIIUIHUKH, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS HMMIIyJbca B TEXHHKE (pakeTa,
BOJOMET W JIpyTrue), IBUTaTellb BHYTPEHHETO CrOpaHus, ImapoBas TypOuHa, OBITOBOM
XOJIONWJIBHUK, KOHJUIIMOHEP, TEXHOJIOIMH MTOJIyYE€HUsI COBPEMEHHBIX MATEPUAIIOB, B TOM YHUCIIE
HAaHOMATEepHaJloB, M  HAHOTEXHOJOIMM,  JJEKTpPOCTaTHuYecKas  3allluTa,  3a3eMJICHUE
3JIEKTPONIPUOOPOB, KCEPOKC, CTPYHHBIH TNpPUHTEp, 3JIEKTpOHArpeBareibHble MPUOOPHI,
AJIEKTPOOCBETUTENbHbIE IPUOOPHI, TaJIbBAHUKA.

11 KJIIACC
Pasnen 4. dinekTpoanHaMuka

Tema 3. Maznummnoe none. INeKmMpoOMAcHUMHAA UHOYKUUS

ITocTossHHBIE MarHuThl. B3auMoaeNCTBHE IOCTOSHHBIX MAarHUTOB. MarHutHoe IIOJIe.
Bekrop MarHuTHOM MHAYKUMH. [IprHIMN Cyliepno3uiMy MarHUTHBIX NOJIEH. JIMHUKM MarHUTHON
uHAyKuuy. KapTiHa TuHUI MarHUTHON MHAYKLWHU TOJISl IOCTOSIHHBIX MAarHUTOB.

MarauTtHoe 1osie IPOBOJHMKA C TOKOM. KapTMHa NWMHWN MHAYKIMM MAarHUTHOTO MOJIS
JUIMHHOT'O IIPSIMOTO IIPOBOJHUKA U 3aMKHYTOI'O KOJBLEBOIO IPOBOJHMKA, KATYIIKA C TOKOM.
OmnbiT OpcTena. BzauMoiericTBue MPOBOJHUKOB C TOKOM.

Cuna Amrmepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna JlopeHma, €€ MoAylb W HampaBlieHHE. J[BHKEHHE 3apsHKEHHOW YacTUIbl B
OJIHOPOJAHOM MarHuTHoM mnose. Pabora cuibl Jlopenna.

SIBneHne HNIEKTpOMarHUTHOM WHAYKUMU. [IOTOK BEKTOpa MAarHUTHOM HWHAYKIIMH.
DNeKTpoABMKYIIAs CUJIa MHAYKIUHU. 3aKOH 3JIEKTPOMarHUTHON MHAYKInK Papases.

BuxpeBoe anekTpuueckoe Mmose. OJIEKTPOABMKYILIAs CUIa MHIYKIUU B IPOBOIHMKE,
JBHKYIIEMCS TIOCTYIIATEIbHO B OJTHOPOJHOM MarHUTHOM IIOJIE.
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ITpaBuio Jlenua.

NHAyKTUBHOCTB. SIBI€HME CAMOMHIYKIIMHU. DJIEKTPOIBUKYILASl CHUJIa CAMOMHTYKIUH.
3H€pI‘I/I$I MAarauMTHOIO ITOJIA KaTyIIKU C TOKOM.

DNIeKTPOMArHuTHOE TOJI€.

TexHumueckne YCTpOﬁCTBa U IOPaKTHYCCKOC INPHUMCHCHUE: IIOCTOSAHHBIC MAarHHWTEHI,
SJICKTPOMAIrHUTHI, 3JICKTPOABUT'ATCIIb, YCKOPUTCIIN 3JICMCHTAPHBIX YaCTUL], MHAYKIIHUOHHAA IICYb.

Jlemoncmpayuu

OmneiT DpcTena.

OTKJIOHEHUE AIEKTPOHHOIO ITy4YKa MarHUTHBIM I10JIEM.
JIuHUY MHOYKIUMK MarHUTHOTO MOJIS.
B3aumopeiicTBue ABYX MPOBOJHUKOB C TOKOM.

Cuita Ammiepa.

[HerictBue cuiibl JIopeHIla Ha MOHBI JIEKTPOJIUTA.
SIBieHME ANEKTPOMArHUTHOM UHIYKIIMH.

IIpaBuno Jlenua.

3aBUCHMOCTD BHCKTpO,Z[BI/I)KYH_Ieﬁ CUJIBI MHAYKIUU OT CKOPOCTU U3MCHCHUSA MAIHUTHOTO
IIOTOKa.

SIBrieHME CAaMOMHIYKIIU Y.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

N3ydyeHne MarHuTHOrO NOJIsSl KATYIIKHU C TOKOM.

Hccnenoanue neicTBus MOCTOSHHOTO MAarHUTA Ha PAMKY C TOKOM.

HccenenoBanue siBIEHUS AIEKTPOMATHUTHON MHIYKIUU.

Pa3zgea S. Kosiebanusi 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmpomMazHummusle Koja1eo0anus

KonebarenbHass cucrema. CBoOoaHble MexaHuyeckue KkojeOaHus. [‘apmMoHudeckue
koneOanus. Ilepumon, wacrora, ammutyna u  (asza koneOanuid. [IpyXKWHHBII MasSTHHK.
MareMaTiuecKkuii MasTHUK. YpaBHEHHE TrapMOHHMYECKMX KojeOanuil. [IpeBparienue sHepruu
IIPU TAPMOHUYECKHUX KOJIeOaHUX.
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KoneGarenbubiii koHTYyp. CBOOOJAHBIE AJIEKTPOMArHUTHBIE KOJIEOAHUS B UA€aIbHOM
KOoJe0aTeIbHOM KOHType. AHAJOTUSl MEXKIYy MEXaHWYEeCKUMH U DJIEKTPOMAarHUTHBIMU
konebanusmu. @opmyna Tomcona. 3akoH COXpaHEHUS] SHEPTrUU B UICATLHOM KOJIeOaTeIbHOM
KOHTYpE.

[IpencraBienue o 3aryxarouux KojeOaHMUsIX. BbIHYyXJeHHbIE MeXaHUYeCKHue KojeOaHMs.
Pe3onanc. BeiHyKA€HHBIE JIEKTPOMAarHUTHBIE KOJIEOaHMUS.

ITepemennbiil Tok. CHHYyCOMIANBHBIN NEpEMEHHBIH TOK. MOIIHOCTh IEPEMEHHOIO TOKA.
AMIIIUTYIHOE ¥ IEHCTBYIOLIEE 3HAYEHUE CUJIbI TOKA U HAIIPSKEHUS.

Tpanchopmarop. IIpousBonacTBo, mepepaya U MOTPEOJICHUE AIIEKTPUUECKONW SHEPTHUU.
DKOJIOTUYECKHE PUCKH TpU MPOU3BOJCTBE AyeKTpodHepruu. KynbTypa wHCnonb30BaHUSA

ANEKTPOIHEPTUU B IOBCEAHEBHOM KU3HM.

TexHudyeckue yCTpPOMCTBA M IPAKTHUYECKOE IPHUMEHEHHME: JIIEKTPUYECKUM 3BOHOK,
TeHEepaToOp IEPEMEHHOI0 TOKA, JINHUU JIEKTpoIIepeiay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KoJIeOATEIbHOM CUCTEMBbI (IIPYKHUHHBIA WIIM MaTeMAaTHYCeCKHUN
MasITHHK).

Habmroienue 3aTyxaronmx KoiaeOaHu.
HccnenoBanue CBOWCTB BBIHYKICHHBIX KOJICOAHUHA.
Habmtonenue pesonanca.

CB0OOIHBIE NEKTPOMArHUTHbIE KOJIeOaHusI.

OcmumnorpaMMsl — (3aBUCMMOCTH  CHJIBI  TOKAa M HANpsOKEHUST OT BPEMEHM) JUIs
3JIEKTPOMArHUTHBIX KOJIeOaHUH.

Pe3onanc IIpu MOCJICAOBATCIIBHOM COCAWMHCHHUU PC3UCTOPA, KATYIIKHU HHIAYKTUBHOCTU U
KOHACHCATOpAa.

Mogenb TMHUU 3AEKTPOIEepeaauH.
Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

HccnenoBanue 3aBUCUMOCTH TIEPHOJIa MAIIbIX KOJeOaHU Tpy3a HA HUTH OT JUTMHBI HUTH U
Macchl rpys3a.

HccnenoBanne mEepeMEHHOrO0 TOKa B LENM M3  TOCIEIOBATENIbHO COEIMHEHHBIX
KOHJIEHCATOpa, KaTylIKU U Pe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpomMazcHumHvle 60JIHb

MexaHndeckue BOJIHBI, YCI0BUs pacnipocTpaHenus. [leproa. CkopocTh pacipocTpaHeHUs
u januHa BosHbL. [lomepeunble u mponosibHble BOJHBL MHTepdepenuuss u audpaxius
MEXaHHUYCCKUX BOJIH.
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3Byk. CkopocTh 3ByKa. [ poMKkocTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.
3JI€KTpOMaI‘ HUTHBIC BOJIHBEI. Y CIIOBHSI HU3JTYUYCHUSA DJICKTPOMArHUTHBIX BOJIH. Bzanmuas

opuenTauus BekTopoB E, B, V B anexkrpoMaruutHoi BosHe. CBONCTBA JIEKTPOMArHUTHBIX BOJIH:

OTpaKeHHe, TMpelioMIeHHe, moisipu3auus, Jaudpakuus, uHTepdpepeHuus. CKOpocTh
9JIEKTPOMArHUTHBIX BOJIH.

[Ikana 37€KTPOMAarHUTHBIX BOJH. IIpuMeHEHHE 3JE€KTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

IIpuHIMIIBI pagnoCBA3U U TeleBuaeHUs. Pagnonokanusi.
DIEKTPOMAarHUTHOE 3arps3HEHUE OKPYXKAIOIIEH CPEebl.

TexHu4yeckue YCTpOICTBA M MPAKTUYECKOE MPUMEHEHHUE: MY3bIKaJlbHble MHCTPYMEHTHI,
yIBTPa3BYKOBasl AMATHOCTHKA B TEXHUKE W MEAWIIMHE, pajap, PaauoONpUEMHUK, TEICBU30D,
anTeHHa, Tenedon, CBU-meusb.

Jlemoncmpayuu

OO6pa3oBaHue U pacnpoCTpaHEHUE OMEPEYHBIX U MTPOJIOJIHHBIX BOJIH.

Kounebmromieecst Te0 Kak HCTOYHHK 3BYKA.

HabGmronenue oTpaskeHust U MPEIOMIICHUS MEXaHUYECKUX BOJIH.

Habmronenue naTepdepeHny u AuPpakini MEXaHMIeCKUX BOJH.

3BYKOBOH pE30HAHC.

HaGnronienue CcBS3M TPOMKOCTH 3BYKa M BBICOTHI TOHAa C aMIUIUTYIOH W YacTOTOM
KOJIeOaHUIA.

HccnenoBanue  CBOMCTB — DJIEKTPOMATHUTHBIX  BOJIH:  OTPaK€HHE, IPEIOMIICHUE,
noJisipu3anus, 1udpakuus, HTepepeHIns.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsMonMHEHOE pacIpOCTpaHEHUE CBETA B OJJHOPOJHOM cpeje.
JIyd cBeta. ToyeuHBIN UICTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpakeHMs cBeTa. [locTpoeHne u300pakeHHil B IUIOCKOM
3epKae.

HpeJIOMJ'ICHI/IC CB€Ta. 3aKOHEI MpeIOMJICHUS  CBCTA. AOCOIIOTHBIH  IMOKa3aTelb

npenomienus. [lonHoe BHyTpeHHee oTpaxeHue. [IpenenbHbI yroa MOJHONO BHYTPEHHErO
OTpaKECHHUSI.

Hucnepcus ceera. ClnoxHbIH coctaB 6eoro csera. Lger.
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ColOuparormue W pacceuBaronye JWUH3bL. ToHkas nuH3a. DOKyCHOE pacCTOsSHHE U
ONTHYECKasl cuia TOHKOW JuH3bL. [locTpoeHne n3o0pakeHU B COOMPAIONIUX U PACCEHBAIOIINX
nuH3ax. PopMyIia TOHKOM JIMH3BI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUUYECKOU ONTHUKH.

BonnoBas onrtuka. WuaTepdepennms cBera. KorepeHTHbIE HMCTOYHUKH. Y CIIOBUS
HAOJI0/IEHUS MAKCUMYMOB 1 MUHUMYMOB B UHTEP(EPEHIIMOHHON KapTUHE OT ABYX CHH(]A3ZHBIX

KOTCpCHTHBIX HCTOYHUKOB.

Hudpakuus cBera. JudpaxknuonHas pemérka. YciaoBue HaONIOICHUS TIaBHBIX
MaKCHUMYMOB IpH MaIeHUU MOHOXPOMAaTHYECKOTO CBETa Ha AU(PAKIIMOHHYIO PEHIETKY.

ITonspusanus ceera.

TexHuueckue ycTpoicTBa M NPAKTHUYECKOE NIPUMEHEHHE: O4YKH, Jiyma, QoTroanmnapar,
IPOEKIMOHHBIN annapar, MUKPOCKOII, TEJIECKOII, BOJIOKOHHAsI ONTHKA, TU(PPaKIIMOHHAS peIIETKa,
HOJIIPOULL.

Jlemoncmpayuu

[TpsiMonuHENHOE pacHpOCTpPaHEHUE, OTPaXEHHE MU IpeloMieHHe cBeTa. OnTudeckue
npuOOpHI.

[TomHOE BHYTpeHHEE OTpakeHue. Mojieib CBETOBOIA.
UccnenoBanue CBOMCTB M300paKeHHM B JIMH3aX.
Mopenu MUKpPOCKOTIA, TEIECKONa.
Habmronenue natepdepeHnnu cera.
HaGnronenue nudpakuuu cera.
Hab6mronenue qucniepcuu certa.
[TomydyeHue cekTpa ¢ MOMOIIBIO PU3MBL.
[Toryuenue criekTpa ¢ MOMOIIBIO TU(DPAKIINOHHON PEIIETKH.
Habmronenue nonsipusaiuu cBera.
Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul
N3mepenne nokazaress IpeioMICHHUS CTEKJIA.
UccnenoBanue CBOMCTB M300payKeHUM B JIMH3aX.
Hab6nronenue aucnepcun cBera.

Pa3zgen 6. OcHOBBI crienMaJIbHOM TEOPHH OTHOCHTEILHOCTH
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['paHuibl MPUMEHUMOCTH KJIACCMYECKOW MeXaHUKHU. llocTymarel cnenuanbHOM Teopuu

OTHOCUTEIIBHOCTH: WHBAPUAHTHOCTh MOJIYJS CKOPOCTM CBETa B BakKyyMe, MPUHIMI
OTHOCUTEJILHOCTA DHWHIIITENHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH U COKpAIIEHUE JJIUHBI.

DHeprusi U UMITYJIbC PEISTUBUCTCKOMN YaCTHULIBI.

CBs13b MaccChl ¢ PHEPTUEH U UMITYJILCOM PEISTUBUCTCKOM YaCTHUIIBI. DHEPIHs OKOSI.
Pazgen 7. KBanroBasi pusuka

Tema 1. dnemenmeol K6anmoeoii ONMuUKU

®oronsl. Gopmyna [1nanka cBsizu >HEPruM POTOHA C €TO0 YACTOTOW. DHEPTUS U UMITYIIbC
dboToHa.

OtkpeiTue u wuccnenoBanue Goroddpdexra. Onbitel A. I'. CromeroBa. 3aKOHBI
doroaddexra. YpaBuenue DitHmreitna g porordpdekra. «KpacHas rpanuna» gorodpdexra.

Hasnenue ceera. Onbith [1. H. JIeGenena.

XUMHYECKOE NeICTBUE CBETA.

TexHuYecKknue YCTPOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: (POToIeMeHT, (OTONATIHK,
CoJIHEeUHas OaTtapesi, CBETOIUOI.

Jlemoncmpayuu

®dotor(pPeKT Ha yCTAaHOBKE C IIMHKOBOM TIJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETo GpoTtoad¢exra.

Cseroguog.

Conneunas Oatapes.

Tema 2. Cmpoenue amoma

Mopens atroma Tomcona. OmbiTel Pe3epdopna mo paccesHuto o -yactuil. [lnanerapnas

MOZACIb aToMa. HOCTy.l'IaTLI Bopa. I/ISJ'Iy‘-ICHI/Ie Hn MOTJIOIICHHUEC q)OTOHOB pu IMnepexone aroma €

OIHOTO YpPOBHS 3HEpruM Ha Jpyrod. Buasl crekTpoB. CHekTp YpOBHEH SHEpruM aroMa
BOZIOpOAA.

BonnoBssle cBolicTBa yactull. Bosnsl e bpoiinsa. KopryckynspHO-BOJIHOBOM Tyaanu3M.
CHOHTaHHOE U BBIHYKJEHHOE U3JIyYEHUE.

TexHu4yeckne yCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHHWE: CIIEKTPAJIbHBIA aHaIu3
(ciekTpockon), Ja3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu
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Mopenb onsiTa Pezepdopaa.

OrnipezeieHne JUIMHBI BOJIHBI Jlazepa.

Habnronenue nuHeRyaTsiX CIEKTPOB U3TYyUCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

Hab6nronenue mMHEHYaToro crekrpa.

Tema 3. Amomnoe aopo

DKCIEPUMEHTHI, IOKA3BIBAIOIIUE CIOXKHOCTH CTPOEHUS siipa. OTKPBITHE paTuOaKTUBHOCTH.
OmneiTel Pesepdopna mo onpeneneHnio coctaBa paauoakTUBHOTO u3inydeHus. CBoicTBa anbda-,

66Ta', ramMmma-us3JIydCHUs. Bausaue PAaAOAKTUBHOCTH HA JXKUBBIC OPraHU3MBbI.

OTtkpeiTHE TPOTOHA U HelTpoHa. HykmonHas moaens spa I'eitsenoepra—Banenko. 3apsig
sapa. MaccoBoe umcio siapa. M30Torsbl.

Anbda-pacnian. DIEKTPOHHBIM M MO3UTPOHHBIA OeTa-pacmaa. ['amMmma-uznydeHue. 3akoH
pPaZo0aKTUBHOTO pacmaja.

OHeprus cB3M HYKJIOHOB B sijipe. SlnepHble cuiibl. JledekT Macchl sapa.
Snepusle peakuuu. [lenenue u CUHTES AIEp.

SAnepuniii peaktop. Tepmosinepubiii cunTe3. IlpoOieMbl M NEpPCNEKTUBBI  SIEPHOI
DHEPreTUKHU. DKOJIOTHUECKUE ACTIEKTHI IACPHON SHEPTETHKU.

OnemeHTapHble YacTULIBI. OTKPBITHE TO3UTPOHA.
Metobl HaOMIOIEHNS U PETUCTPALIMH HIEMEHTAPHBIX YACTHII.
dyHnaMeHTaIbHbIE B3auMoecTBus. EAMHCTBO (hr3nyeckoit KapTUHBI MHpa.

TexHUYECKHE YCTPOICTBa W MPAaKTUYECKOE MPUMEHEHHWE: JO3UMETp, kamepa Buibcona,
SJIepHBIN peakTop, aToMHasi ObomoOa.

Jlemoncmpayuu
CuéTurK MOHU3UPYIOLMX YACTHII.
Yuenuueckuii sxcnepumenm, nabopamopruvie pabomul
HccnenoBanue TpeKOB YacTHI] (110 TOTOBBIM GoTorpadusim).
Paspen 8. DiieMeHTBHI ACTPOHOMUM U ACTPOPUIMKH
Ortansl pa3BUTHs acTpoHOMUU. IpuKiiagHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE aCTPOHOMMUH.
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Bup 38é31H0TO HeOa. Co3Be3aus, SpKue 3BE3/IbI, IIAHETHI, HX BUIAMMOE JBH)KCHUE.
Conneunas cucrema.

Connue. ConHeuHass akTuBHOCTb. Mcrounuk sHepruum CosHua u 3BE34. 3BE3IBI, UX
OCHOBHBIC XapaKTEpUCTUKH. JluarpamMma «CIEKTpajbHBIA KJIAacC — CBETUMOCTbY». 3BE3[bI
[JIABHOW TIOCJIEJIOBATEIILHOCTU. 3aBHCUMOCTh «Macca — CBETHMOCTb» JUIS 3BE3] TJIaBHOM
nocjienoBaTeNnbHOCTU. BHyTpeHHee cTpoeHue 3BE€3a. CoBpeMeHHbIE NPEICTABICHUA O
IIPOUCXOXKAECHNUHU U 3BotoLuu CoslHLA U 3BE3]1. DTalbl )KU3HU 3BE3 L.

Mineunsiii [TyTe — Hama ["anakTtuka. [Tonoxxenue u npuxenne Connna B ['anaktuke. Tumsl
rajakTuk. Paguoranaktuky U kBazapsl. UEpHbIE ABIPEI B SAPAX TATAKTHK.

Bcenennas. Pacmmmpenune Bceenennoit. 3akon Xa06ma. PazOeranme ramaktuk. Teopwus
Bosbiioro B3pbiBa. PeMKTOBOE H3ITyYCHHE.

Macmrabnas ctpykrypa Beenennoil. MeraranakTuka.
Hepewménnbie npo0ieMbl aCTPOHOMHH.
Yuenuueckue nabnrooenus

Habumronenns HEBOOPYKEHHBIM TIJIa30M C HCIOJIb30BAHUEM KOMIIBIOTEPHBIX MPHUIIOKEHUN
JUISL OTIpEJICNICHHS TIOJIOKEHUSI HeOECHBIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3IHS
CeBepHOro noiymapus u sipkue 3BE3/1bI.

Hab6monenus B reneckon Jlynsl, uraner, Maeunoro [TyTu.
O0o0maroniee NnoOBTOPEHUE

Ponp (u3MKM M acTpOHOMHHM B SKOHOMHYECKOM, TEXHOJOIMUYECKOW, COLMAIbHOH H
THUYECKON cdepax JesATeNbHOCTH 4YEJIOBEKa, poJib U MECTO (U3UKM U acTPOHOMHUHU B
COBPEMEHHOM HayyHOW KapTHHE MHUpPA, pOJib (QU3MUECKOW Teopur B (OPMHPOBAHUU
IpeJICTaBICHUN 0 PU3NYECKON KapTUHE MUPa, MECTO (PU3UUECKON KAPTHUHBI MUpPA B 00LLIEM DSy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NPEACTABIECHUN O IPUPOJIE.

Me:xnpeamernbie CBA3H

N3yuenne xypca ¢usukm 0a3oBoro ypoBHS B 11 Kiacce OCymIeCTBIAETCS C y4E€TOM
COJIEpKATENbHBIX MEXIIPEIMETHBIX CBA3€H C KypcamMH MaTeMaTUKH, OWOJIOTUH, XUMHH,
reorpaduu U TEXHOJIOTHH.

Meoicnpeomemnvie nowsimus, CBA3aHHBIE C W3YYECHHEM METOJIOB HAYYHOTO ITO3HAHMS:
sBIIEHUE, HAy4YHBIH (hakT, rumore3a, (Qu3MUeckas BEIUYUHA, 3aKOH, TEOpHsl, HAOIIOACHUE,
AKCIIEPUMEHT, MOJICIIUPOBAHNE, MOJIETTb, U3MEPEHHUE.

Mamemamuka: pelieHue CUCTEMBbl YpaBHEHHH, TpUrOHOMETpUYeckue (YHKIMH: CUHYC,
KOCHHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOKIECTBO, BEKTOPHI M HX
IPOCKIMM Ha OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB, MPOU3BOJIHBIE 3JIEMEHTApHBIX (DYHKIIHIA,
MpU3HAKU 0100 TPEYTOILHUKOB, OMPEeNIEHUE TUIOMIAN TUIOCKUX QUTyp U 00bEMa Tel.
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buonoeus: snexTpudeckue SBIECHUS B JKUBOW MPHUPOJE, KoyieOaTeabHbIC IBIKCHHS B
KUBOW TPUPOJIC, ONTHUYCCKUE SIBJICHUS B XUBOW MPHUPOJE, NEHWCTBHE paJUallMM Ha >KHUBHIC
OpTaHU3MBI.

Xumusa: CcTpoeHHME aTOMOB U MOJIEKYN, KpUCTaNIMYeCKassh CTPYKTypa TBEPIBIX Tell,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOM PEIETKH, CIIEKTPAIbHBIN aHAJIH3.

l'eocpaghus: MarHUTHBIE TONIOCA 3€MIIM, 3aJI€KM MarHUTHBIX PYyH, (POTOCHEMKa 3eMHOU
IIOBEPXHOCTH, NPEJCKA3aHNE 3eMIIETPSACEHUM.

Texnonoeusn: TUHAN QJICKTponepcaad, reHeparop NCPpeMCHHOr0 TOKa, 3JICKTPOABUIATCIIb,

UHAYKIMOHHAs TeYb, pajap, paauoNpHEMHUK, TEJNEeBU30p, aHTeHHA, Tenedon, CBY-meus,
IPOEKIMOHHBIN arnmapar, BOJIOKOHHAs ONTHKA, COJIHEYHas OaTapest.

TemaTuueckoe IJIAHUPOBAHHE

10 KJIACC
KoauuecTBO 4acoB ‘
No HaumeHoBaHue pa3ie/ioB U TeM K =
n/n NMPorpamMmbl Beero OHTPOJIbHbIE paKTHYeCcKHue
padoThI paboThI

‘Paaneﬂ 1. PU3UKA U METO/IbIl HAYYHOTI'O IIO3HAHUA

‘1.1 HCDI/ISI/IKEI ¥ METOJIbl HAyYHOTO MMO3HAHUS HZ H H

|
|
‘I/ITOFO 0 pa3aemy HZ H ‘
Pasnen 2. MEXAHHUKA |
‘2.1 HKI/IHeMaTI/IKa HS Hl Hl ‘
‘2.2 HI[I/IHaMHKa H? Hl Hl ‘
‘2.3 HBaKOHH COXPAHEHHUS B MEXaHUKE HG Hl Hl ‘
‘HTOFO 0 pas3zeiy H18 H ‘
‘Pa3)1e.11 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMUKA ‘
31 OCHOBBI MOJIEKYJISIPHO-KUHETUIECKOH 9 1 1
TEOpUn
‘3.2 HOCHOBH TEPMOJAMHAMUKH HlO Hl Hl ‘
33 ATrperaTHble COCTOSHUS BEIIECTBA. 5 1
®da30BbIe MEPEX0Ibl
‘I/ITOI“O 0 pa3ferny H24 H ‘
Paznen 4. DJIEKTPOJMHAMMKA |
‘4.1 HSﬂeKTpOCTaTI/IKa HlO Hl Hl ‘
12 [omommi wpreemios gy :
‘HTOFO 10 paszgeny H22 H ‘
‘PCSCpBHOC BpeMsi HZ H H \
OBLIEE KOJIMYECTBO YACOB 1O 68 |8 -
[TPOTPAMME
11 KJIACC
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KoJinyecTBo 4acoB ‘
Ne HaumeHoBaHue pa3iesioB U TeM
/o NPOrpaMMBI Beero KoHTpoJbHbIe IIpakTHYeckue
padoThI padoThI
Pazzen 1. DJEKTPOJUHAMUKA |
11 MarsuTHO€ noJje. 11 5 3
DNeKTpOMarHuTHAsE MHIYKIHS
‘I/ITOFO 0 pazzeny Hll H ‘
‘Pa311e.11 2. KOJIEBAHMS 1 BOJIHBI ‘
21 MexaHuyecKue 1 3J€KTPOMarHUTHbIE 9 1 1
Kose0aHus
29 MexaHuyecKue 1 3JeKTPOMarHuTHbIE 5 1
BOJIHBI
2.3 |Ontuka 0 1 3 |
‘I/ITOFO 0 pazeny H24 H ‘

‘Pameﬂ 3. OCHOBBI CIIEITUAJIBHOM TEOPUA OTHOCHUTEJIBHOCTH

31 | omomommoom 4
‘I/ITOI‘O 0 pazzeny H4 H ‘
‘Pa3)1e.11 4. KBAHTOBAS ®U3UKA ‘
‘4.1 HBJIeMeHTLI KBAaHTOBOM ONTHKHU H6 H H ‘
‘4.2 HCTpOGHI/Ie aToma H4 H H ‘
‘4.3 HATOMHOG SIPO HS H H ‘
‘I/ITOFO 1o paszaeny H15 H ‘
|

‘Pa3zle.11 5. 9JIEMEHTBI ACTPOHOMUWHU U ACTPOPU3NKHU

ONeMEeHTBI ACTPOHOMHUH U

5.1 7 1

acTpopU3UKH
‘I/ITOFO 10 pasjaeny H? H ‘
\Pamen 6. OGOGIIAIOIIEE ITOBTOPEHHE \
‘6.1 HO606manmee HOBTOPEHHE H4 H H ‘
‘I/ITOFO 10 pa3eny H4 H \
‘Pe3epBHoe BpeMs HB H H ‘
OBLIEE KOJIMYECTBO YACOB I1O 68 |7 7
[TPOTPAMME
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