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IMosicuuTeILHASA 3aIMCKA

Pabouas nporpamma no npeamety «®Dusmnka», npeaMerHas oonacts «EcTecTBEeHHO -HayYHBIE ITPEIMEThD) COCTaBICHA
-6 coomeemcmeuu ¢ OenepaiabHBIM rOCyIapCTBEHHBIM 00pa30BaTEIbHBIM CTAHAAPTOM CPEIHEro 00IIero 00pa3oBaHus, YTBEPKACHHBIM TPUKA30M
MununcrepcTBa oopasoBanus U Hayku P® (17 mas 2012 r. N 413)
-Ha ocHoge TPeOOBaHMII K pe3yIbTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMBI cpeiHero odmiero o0pa3oBaHus
-C yuémom NPUMEpPHON OCHOBHOHM 00pa30oBaTEIBLHON MPOTrpaMMEBI cpeHero oomero oopaszosanus u OOII COO MKOY COILI
c. b-Poii Ypxxymckoro paitona KupoBckoit obmactu
Jannas paboyasi mporpaMma OpHUEHTHUPOBaHA Ha MCIIOIb30BAHHE YUCOHUKOB:
Qusuxa. yueonux 0 10 knacca obweobpasosamenvuvix yupescoenuii: 6azosviii I A Maxuwes, B.b.byxosyes, H.H. Comcxuil, noo pedaxyueti H.A. [lapghenmobesot,
M.: Ilpoceewenue.
Qusuxa. yueonux o1 11 knacca obweobpasosamenvuvix yupescoenuil: 6azosviii I A Maxuwes, b.b.byxosyes, H.H. Comckuii; noo pedaxyueti H.A. [lapghenmobesoti,
M.: Ilpoceewenue.

[TporpamMma Kypca mpenrycMaTpuBaeT BBIOJIHEHHE 00sA3aTeIbHOr0 JabOpaTOpHOTO MPAaKTHKyMa C HCIOJb30oBaHHeM oOopymoBaHus «Touku Pocray. Ilpu
BBIMIOJTHEHUH JTAOOPATOPHBIX PabOT MIKOJBHUKUA 00YYarOTCs MIAHUPOBAHUIO U OPraHU3allMU IKCIEPUMEHTA, CUCTEMAaTU3allud U MeTojlaM 00paboTKU pe3yinbTaToB
U3MEPEHUI, CPAaBHEHUIO PE3yJIbTAaTOB M3MEPEHUH, MOTYUCHHBIX MPU OJIMHAKOBBIX M PA3JIMYHBIX YCIOBUAX IKCIEpUMEHTa, U Jp. [Ipy MOAroToBKE K BBIIOJHEHUIO
71a00paTOpHBIX PabOT ydaluecss CaMOCTOSITENbHO W3Y4YaloT Pa3IMyHbIe BOMPOCHI, CBSI3aHHBIE KAaK C MPOBEAECHUEM (PH3NYECKOTO HKCIEPHUMEHTa, TaK U C €ro
coJiepKaHueM

Onucanre MaTepralbHO-TEXHIUUECKOH 0a3bl IeHTpa «Touka pocTay, HCTONh3yeMOro AJIs peau3alud 00pa3oBaTeNbHBIX IPOTPaMM B paMKax MpernogaBaHus
bu3uku.

B cocras nentpa «Touka poctay o ¢gusuke BxoasaT 6a3oBas (00s3aTenpHas) 4aCTh U JOTOJTHUTEIbHOE 000pyaoBaHue. bazoBas yacTh coOcTOUT U3 UGPOBHIX

AaTYUKOB U KOMIUICKTOB COITYTCTBYIOIUX 3JIEMCHTOB JIS OIIBITOB IIO MEXAHUKE, MOHCKYHHPHOﬁ (I)I/I3I/IK6, SJICKTPOANHAMUKE U OIITUKC.

1.Ilnanupyemble pe3y/bTaThl 0CBOeHHUS y4eOHOro npeamera « @usnka» B 10 kiaacce:

JINYHOCTHBIE Ppe3yJbTAThbl OCBOEHHMSI OCHOBHOII 00pa3oBaTe/IbHOM MNPOrpaMMbl CpelHero o0umero o0pa3oBaHHUS 0JIKHbI
0TpakKaTh:

1) pocCcHICKYIO TPaXKAAHCKYIO HICHTHYHOCTD, TATPUOTHU3M, YBAKCHHE K CBOEMY HApO/Iy, YyBCTBA OTBETCTBEHHOCTH Iepe PouHO#, ropIocTu 3a CBOM
Kpaii, cBoro Poauny, nporuioe u HacTosAlee MHOIOHAMOHAILHOTO Hapoaa Poccuun, yBaxkeHHne rocy1apcTBEHHBIX CUMBOJIOB (rep0, ¢uiar, TUMH);
2) TPAXKMTAHCKYIO MO3MIIMI0O KaK aKTHMBHOTO W OTBETCTBEHHOI'O YJIEHA POCCHICKOTrO OOIIECTBA, OCO3HAIONIETO CBOM KOHCTHTYIIMOHHBIC MpaBa U



0053aHHOCTH, YBa)KAIOIIEr0 3aKOH W IPAaBOIMOPSAAOK, O0JIAAAIOMIEr0 YYBCTBOM COOCTBEHHOT'O JIOCTOMHCTBA, OCO3HAHHO NPUHHMMAIOUIETO TPAJAULMOHHBIC
HaIIMOHAJILHBIC ¥ OOIICUYEIIOBEUECKUE TYMAaHUCTUICCKHE U IEMOKPATHUECKUE IIEHHOCTH,

3) roTOBHOCTH K ciyxeHuto OTeuecTBY, €ro 3aIuTe;

4) chopMHPOBAaHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHS HAyKH M OOIIECTBEHHON MPAaKTUKH, OCHOBAHHOTO Ha
JMaNIoTe KYJBTYp, a TAK)KE PA3IHUHBIX (POPM OOIIECTBEHHOT'O CO3HAHUS, OCO3HAHKME CBOETO MECTa B TIOJUKYJIBTYPHOM MHPE;



5) chopMHPOBAaHHOCTH OCHOB CaMOPAa3BUTHsI U CAMOBOCIHTAHHS B COOTBETCTBHU C OOIIEUEIIOBEYSCKHMH IHEHHOCTSAMH M HcalaMH TPa)IaHCKOTO
00IIeCcTBa; TOTOBHOCTh U CIOCOOHOCTH K CAMOCTOSITENIbHOM, TBOPUYECKOM M OTBETCTBCHHOMN JCSITEILHOCTH;

6) ToJiepaHTHOE CO3HAHHE U IMOBEJCHUE B MOJIMKYJIBTYPHOM MHpPE, TOTOBHOCTh M CIIOCOOHOCTh BECTH JUANIOT C JAPYTUMH JIIOAbMH, JTOCTUTAaTh B HEM
B3aMMOIIOHMUMAaHUS, HAXOAUTH OOIIME TN U COTPYAHUYATh JJISl MX JOCTHKCHHUS;

7) HaBBIKM COTPYIHHYECTBA CO CBEPCTHHKAMHM, JECTHbMH MIIAQJIIETO BO3PAcTa, B3POCIBIMH B 00pa3oBaTe/IbHOM, OOINECTBEHHO MOJIC3HOH, y4eOHO-
HCCIIEA0BATENIbCKOM, POEKTHOM U APYTUX BUJIAX ACSATEIbHOCTH;

8) HpaBCTBEHHOE CO3HAHMUE U MOBEJICHUE HA OCHOBE YCBOCHUS O0IIICUEIIOBEUECKIX [ICHHOCTEH;

9) rOTOBHOCTh M CIHOCOOHOCTh K OOpa30oBaHHIO, B TOM YHCJIE CaMOOOpa30BAaHUIO, HA MPOTSDKCHUM BCEH JKU3HH, CO3HATEIbHOC OTHOIICHHE K
HETpepbIBHOMY 00pa30BaHUIO KaK YCIOBHIO YCIICUTHON MPO(EeCCHOHANTBHOM U OOIIECTBEHHOM eI TeIbHOCTH;

10) screTHYecKoe OTHOIICHHE K MHUPY, BKIIOUasi 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, OOIIIECTBEHHBIX OTHOLICHHIA,

11) npuHATHE W peaTU3alMI0 IIEHHOCTEH 370pOBOro U 0e30MmacHOro o0pasa JKW3HHU, MOTPEOHOCTH B (PU3MUYECKOM CaMOCOBEPIIICHCTBOBAHUH, 3aHITHAX
CHOPTHUBHO-03/IOPOBUTEIHHOM JIEATEIBHOCTHIO, HEMPUSATUE BPEIHBIX MPUBBIUEK: KYPEHUS, YIOTPEOJICHUS AIKOTO0JIsl, HAPKOTHUKOB;

12) OepexHOE, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIICHHE K (DPU3UYECKOMY M TMCHXOJIOTHYECKOMY 3J0pPOBbIO, KaK COOCTBEHHOMY, TaK M JPYTUX
JIIOJIeW, YMEHUE OKa3bIBATh IIEPBYIO MOMOLIb;

13) oco3HaHHBIN BbIOOp Oyaymiei mpodeccru ¥ BO3MOXKHOCTEH peain3aiui COOCTBEHHBIX JKM3HCHHBIX IUIAHOB; OTHOIICHHE K MPO(ECCHOHATBHON
JEeSITeIbHOCTH KaK BO3MOKHOCTH YUaCTHS B PEIICHUU JIMYHBIX, OOIIECTBEHHBIX, FOCYAaPCTBEHHBIX, OOIIEHAIIMOHATBHBIX TPOOIIEM;

14) chopMHUPOBAHHOCTH IKOJOTMYECKOTO MBIIUICHHS, MOHUMAHUS BIMSHHUS COLMAIBHO- YKOHOMHYECKHX IMPOIIECCOB HA COCTOSIHAE TPUPOTHON H
COLIMAJILHOW Cpefibl; MPUOOPETEHHE OTIBITA HKOJIOTO-HANPABIEHHON AEATEIbHOCTH;

15) OTBETCTBEHHOE OTHOIICHHE K CO3/]aHUI0 CEMbH HAa OCHOBE OCO3HAHHOTO TIPHHSATHS ICHHOCTEH CeMEHHOMN JKU3HH.

MeTanpeaMeTHble pe3yJibTaThl OCBOCHUSI OCHOBHOM 00pa30BaTeIbHON MPOTrpaMMBI SIBIISFOTCS:

1) yMeHHe CaMOCTOATEIBHO ONMPECIATh LEN JeITEIbHOCTH U COCTABIIATh IUIAHBIACATSILHOCTH; CAMOCTOSITEIbHO OCYILECTBIISITh, KOHTPOJIUPOBATh
KOPPEKTHPOBATh JEATEIBHOCTh; HCIIOJIB30BATh BCE BO3MOXHBIE PECYPCHI [UIsl JOCTHUKEHMS IIOCTABJIECHHBIX ILIEJIEH M PEalu3allid IUIAHOB JEATEIBHOCTH;
BbIOMpATh YCIEIIHbIE CTPATETUN B PA3IIMYHBIX CUTYAIUIX;

2) yMeHHE MPOAYKTUBHO OOWIAThCS M B3aMMOJCHCTBOBATH B IPOIECCE COBMECTHOM AEATEIBHOCTH, YYUTHIBATH MO3UIHMU JPYIUX YYACTHHKOB
nesTeNbHOCTH, 3G (HEKTUBHO pa3peniaTb KOH(PIUKTHI;

3) BiazeHUe HaBBIKAMH MMO3HABATENLHOM, YUeOHO-MCCIE0BATEIbCKOM M MPOSKTHON JeITEIbHOCTH, HABBIKAMHU Pa3pelIeHus MpooieM; CIOCOOHOCTh U
TOTOBHOCTbH K CAMOCTOSITEIbHOMY ITOMCKY METOJIOB pElIeHHs] MPAKTUYECKUX 3a]1a4, TPUMEHEHHUIO Pa3IMYHbIX METOJI0OB IMO3HAHUS;

4) TOTOBHOCTH M CHIOCOOHOCTH K CAMOCTOSITENILHON MH(POPMAIIMOHHO-TIO3HABATEILHON eI TENIbHOCTH, BJaJeHUE HaBbIKaMU MOJYYEHUS HEOOXOAUMON
nH(pOpMallUK U3 CIOBapel pa3HbIX TUIIOB, YMEHHE OPUEHTUPOBATHCS B PA3IMYHBIX HCTOUYHUKAX MH(OPMALIUU, KPUTUYECKU OLEHUBATh U MHTEPIIPETUPOBATD
MH(OPMAIINIO, TTOTYYaeMYI0 U3 Pa3JINYHBIX UICTOUHUKOB;

5) yMeHHe WCIIOJb30BaTh CpEACTBA HWH(DOPMAIMOHHBIX W KOMMYHHUKAIMOHHBIX TexHonoruii (mamee - WKT) B pemieHMH KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX M OpPraHM3aLMOHHBIX 337ad C COOJIOZCHHEM TpeOOBaHUI 3PrOHOMHUKH, TEXHMKH O€30MacHOCTH, TUTHEHBI, pecypcocOepexeHus,
MPABOBBIX U ATUYECKUX HOPM, HOPM HH(POPMALIMOHHON 6€30MacHOCTH;

6) ymeHue onpeaessaTh Ha3HAUCHHE U QYHKIMH Pa3IMIHbIX COLUAIBLHBIX HHCTHTYTOB;

7) yMEHHE CaMOCTOSTEIbHO OICHWBATh W MPUHHMATh PEIICHHUS, OMPEACISIONINE CTPATETHIO MOBEICHHS, C YIETOM TPAXKIAHCKMX M HPABCTBCHHBIX
IIEHHOCTEIA;

8) BiajieHKe A3BIKOBBIMHU CPEJCTBAMH - YMEHHUE SICHO, JIOTUYHO U TOYHO M3JIaraTh CBOIO TOYKY 3PEHUS, UCIIOIb30BATh aJeKBATHBIC S3bIKOBBIC CPEIICTBA;



BJIaJICHHE HAaBBIKAMU TI03HABATENILHON pe(ICKCHH KaK OCO3HAHUS COBEPIIAEMBIX ICHCTBHI U MBICIUTEIBHBIX MPOLIECCOB, HX PE3YJIbTATOB U OCHOBAHUH, TPAHUI]
CBOETO 3HaHMs ¥ HE3HAHMS, HOBBIX II03HABATEIIBHBIX 331a4 U CPEICTB UX JOCTHKEHUS.

Memanpeomemnbie pe3ylbTaThl OCBOSHUSI OCHOBHON 00pa30BaTEIbHOM MPOrpaMMBbl TPECTABICHBITPEMS TPYIIIAMH YHUBEPCATBHBIX YUEOHBIX JeHCTBUI
(YYD).

PeryasiTuBHbIe yHHBepPcaIbHbIe y4eOHbIE el cCTBUS

BbInyCKHUK Hay4YHTCA:

— CaMOCTOSATEIBHO ONPEIEINIATh LEH, 3a]aBaTh IAPAMETPbI U KPUTEPUHU, IO KOTOPBIM MOYKHOOIIPENEIUTD, YTO LI€JIb JOCTUTHYTA;

— OLICHMBATh BO3MOXKHBIE IIOCIIECTBUS JOCTHKEHMSI TIOCTABICHHOM 1I€NU B A€ATEIbHOCTH,COOCTBEHHOM MKU3HH U )KU3HU OKPY’KAIOIIUX JIFOACH,
OCHOBBIBAsSICh Ha COOOPAKEHUSAX 3TUKU U MOPAJIH;

— CTaBUTH U GOPMYJIMPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BATENbHOM €S TeIbHOCTH M)KU3HEHHBIX CUTYAIUSX;

— OIICHMBAThH PECYPCHI, B TOM YHCJIE BpeMsl U APYrHe HeMaTepHaIbHbIE PECYPCh, HEOOXOAUMBIC IS TOCTHXKEHUS IOCTABIICHHOM LEIH;

— BBIOMpATh MYTh TOCTUIKEHUS 1IEJIH, INIAHUPOBATh pEIlIEHUE TOCTAaBIEHHBIX 3a/1a4, ONTUMU3UpYsMaTeprabHble U HeMaTepuallbHbIe 3aTPaThl;

— OpraHu30BHIBaTh AP (EKTUBHBIN MIOUCK PECYPCOB, HEOOXOIMMBIX IS TOCTHIKECHUSATIOCTABIICHHOH LIEIH;

— COIIOCTABJIATH NOJyYEHHBIN PE3YJIbTaT ACSITEIBHOCTH € IIOCTABICHHON 3apaHee LEIbIO.

ITo3HaBaTeIbHBIE YHHBepcAIbHbIe yueOHbIE NeiCTBUABBITYCKHUK HAydUTCS:

— MCKaTh M HAXOJIUTh 000OIICHHBIE CIIOCOOBI PEIICHHUS 337a4, B TOM YHCIIE, OCYIIECTBIATbPA3BEPHYTHIN HH()OPMAIIMOHHBIH ITOMCK U CTABUTH HA
€ro OCHOBE HOBBIE (yUeOHBIE U MO3HABATEIbHbIC) 33/1a4H;

— KPUTHUYECKHU OLIEHWBATh M UHTEPIPETUPOBATH HHPOPMAIIUIO C Pa3HBIX MO3ULINUN, pacClIO3HABAaThU (PUKCHPOBATH IPOTUBOPEUHS B MHPOPMAITMOHHBIX
HCTOYHUKAX;

— UCTI0JIb30BaTh Pa3IMYHbIE MOJEIbHO-CXEMaTHUECKHE CPEICTBA JJIsl IIPE/ICTABICHHSI CYIIECTBEHHBIX CBSI3€i U OTHOILIEHUH, a TaKXKe IPOTUBOPEYUH,
BBISIBIIEHHBIX B MH(POPMALIMOHHBIXUCTOUHUKAX;

— HaXO/UThb U MIPUBOJIUTH KPUTUUECKNE apIYMEHThI B OTHOIIEHUU ACUCTBUN U CYXKIECHUMN
JPYyToro; COKOMHO M Pa3yMHO OTHOCUTHCS K KDUTUYECKHM 3aMEeYaHUsIM B OTHOILIEHHH COOCTBEHHOTOCYKICHHS, PACCMAaTPUBaTh UX KaK pecypc COOCTBEHHOTO
pa3BUTHS;

— BBIXOJMTH 32 PaMKH Y4e€OHOT0 MpeIMEeTa U OCYIIECTBIIATH IieJieHaNpaBIeHHbIH TOMCKBO3MOXHOCTEH JJIs IIUPOKOTO MEPEHOCa CPEACTB U
CITOCOOOB JCHCTBHUS;

— BBICTpaMBaTh WHAUBHUIYATbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO, YUUTHIBASI OIPAaHUUEHHS COCTOPOHBI APYIHX YYACTHUKOB M PECYPCHBIE
OTpaHUYEHHUS;

— MEHSTh U yJEP/KUBATh Pa3HbIE MO3UIIMU B TIO3HABATEIBHOM JEATEIBHOCTH.

KoMMyHHKaTHBHBbIEC YyHUBEpPCAJIbHbIEC Y4eOHbIe JeHCTBUSBBITYCKHUK HAYYUTCS:

— OCYIIECTBJIATH JIEIOBYI0 KOMMYHHKAIIMIO KaK CO CBEPCTHUKAMU, TaK ¥ CO B3POCIBIMHU (KaK BHYTpH 00pa30BaTEIbHOM OpraHu3aluy, Tak U 3a ee
npeneiaaMu), HoA0MpaTh NapTHEPOB I JEJIOBOMKOMMYHHUKAIIMK UCXO/IS U3 COOOpaKeHHUM pe3ybTaTUBHOCTH B3aMMOJICHCTBHS, a HE JIMYHBIX CUMIIATHI; —
IIPU OCYILLECTBICHUH I'PYNIIOBON PabOThI OBITh KaK PYKOBOJIUTENEM, TaK M YWIEHOM KOMaH/Ibl B Pa3HBIX POJIAX (T€HEpaTop HJiei, KpUTHUK, UCTIOTHUTEIID,
BBICTYNAIOUINH, SKCTIEPT U T.1.);

— KOOPJIMHUPOBATH U BBIMOIHATH pa0dOTy B YCIOBUSIX PEAIbHOT0, BUPTYAIIbHOTO HKOMOMHUPOBAHHOTO B3aUMOJICHCTBHUS;

— pa3BEpHYTO, JJOTMYHO U TOYHO U3JIaraTh CBOIO TOUKY 3PEHMS C MCIIOJIb30BaHUEM a/IeKBATHBIX (YCTHBIX U MMCbMEHHBIX ) SI3bIKOBBIX CPE/ICTB;

— pacro3HaBaTh KOH(QIMKTOT€HHBIE CUTYAIH U NIPEIOTBPAIATh KOH(IMKTHI JO X aKTHBHOH
(ba3bl, BEICTpanBaTh JIEIOBYIO U 00pa30BaTEIbHYI0 KOMMYHHKAINIO, N30€rast IMYHOCTHBIX OLEHOYHBIX CYKICHHUH.



IIpenmeTHBIE pPe3yabTAaTHI N3YYCHUS TPEAMETHON 00sacTy "EcTecTBeHHBIE HayKH'" BKIIIOUYAIOT MPEAMETHBIC Pe3yJbTaThl M3ydeHus npeaMera "dusnka" (0a30BbIi
YpOBEHB) - TpeOOBAHUS K IPEIMETHBIM pe3ybTaTaM OCBOSHHUS 0a30BOT0 Kypca (PU3UKH TOJHKHBI OTPaKaTh:

1) chopMHPOBAHHOCTh MPEACTABICHUI O POJM M MecTe (PU3MKKM B COBPEMEHHOH HAy4yHOW KapTHHE MHUpA; MOHUMaHUE (PU3NYECKOW CYIIHOCTH
Ha0IroAaeMbIX BO BeeneHHoM sBIeHNI; TOHUMaHKue posid GU3UKK B (POPMHUPOBAHUU KPYro3opa U (PyHKIIMOHAILHONW I'PaMOTHOCTH YeJIOBEKa JIJIsl peIIEeHUs
IIPAaKTHUYECKUX 3a7ad4;

2) BiaJeHHE OCHOBOIOJATAIOIIUMU (HHU3MICCKIMU TTOHATHIMH, 3aKOHOMEPHOCTSIMH, 3aKOHAMHU M TEOPUSMH; YBEPEHHOE MOJIb30BaHHE (HH3HICCKON
TEPMHUHOJIOTUEN U CUMBOJINKOM;

3) BIaJeHUE OCHOBHBIMU METO/IaMH HayYHOTO IMO3HAHUS, HCIOJIb3YeMbIMU B (pU3MKe: HAOIOICHUE, OIMCAHNE, H3MEPEHHE, IKCIIEPUMEHT; YMEHHUS
o0pabatbIBaTh pe3yibTaThl U3MEPEHUN, OOHAPYKUBATh 3aBUCUMOCTh MEXAY (PU3MUECKUMH BETMUMHAMM, OOBSICHATH MOJTyYEHHBIE PE3yJIbTaThl U JeNaTh
BBIBO/IbI;

4) chopMUPOBAHHOCTh YMEHHUS pelIaTh HHU3HUCCKUEC 3a1aUH;

5) chopMHPOBaHHOCTh yMEHHSI IPUMEHSTH ITOJYYCHHbIC 3HAHUS JJISI OOBSICHEHHS YCJIOBUI MPOTEKAHUS (PM3MYECKUX SBJICHUI B MPUPOJAC U VIS
IIPUHATHS IPAKTUYECKUX PEIICHUIN B IIOBCEIHEBHOM JKU3HY;

6) chopMHPOBaHHOCTH COOCTBEHHOM MO3UIIMH IO OTHOIICHHIO K (PU3UUECKON MH(OPMALIUH, TIOTY4aeMOM U3 Pa3HBIX HCTOYHHKOB.

ILnanupyemsie npeaMeTHbIe pe3yabTaThl ocBoenuss OOII COO
B pe3ysbTare nzyuenus yueOHoro npeamera «@Hu3uKa» HA YPOBHe cpe/IHero 0011erooopa3oBaHms:
BbinyckHuK Ha 0230BOM ypPOBHE HAYUHUTCS:
JI€MOHCTPHPOBATh HA MpUMeEpax poiib U MeCTO (PU3MKH B (POPMHPOBAHUU COBPEMEHHOW HAayYHOM KapTHHBI MHMpa, B PA3BUTHU COBPEMEHHOW TEXHUKU U
TEXHOJIOTHH, B IPAKTUYECKOMN JESITEIBHOCTH JIIOJIEH;
JI€MOHCTPHPOBATh Ha MPUMEPax B3aUMOCBS3b MEXAY (PU3UKON U APYTrMMHU €CTECTBEHHBIMU HayKaMH;
YCTAHABIIMBATh B3aMMOCBS3b €CTECTBEHHO-HAYUHBIX SBJICHUN U IPUMEHATh OCHOBHBIE (PU3MUECKHE MOJIEIH ISl X OMMCAHUS U OOBSCHEHUS;
UCMOJIb30BaTh MH(pOpMAIHIO (U3NYECKOTO COJIEpKAHUS MPU PELICHUH Y4YEeOHBIX, MPaKTHUECKUX, MPOEKTHBIX U HCCIEIO0BATEIbCKUX 3ajad, HHTETpUpys
MH(OPMALIMIO U3 PA3IUYHbBIX HCTOYHUKOB M KPUTUYECKHU €€ OLIEHUBAs;
pa3nuyaTth U YMEThb HCIOJIb30BaTh B Y4EOHO-HCCIEIOBATENbCKOM JIEATENLHOCTH METOJbl HAYyYHOTO IMO3HAHMs (HaOJrojeHue, ONMcaHue, U3MEepeHHe,
SKCIIEPUMEHT, BbIIBH)KEHUE THIIOTE3bl, MOICTUPOBAHNUE U JIp.) U GOPMbI HAYYHOT O TT03HaHUS ((PaKThl, 3aKOHBI, TEOPUH ), IEMOHCTPUPYSI HAa IPUMEPAX UX POJIb
U MECTO B HAYYHOM I1O3HAHUU;
MIPOBOAUTH MPSIMbIE U KOCBEHHbIE N3MEHEHUSI (PU3NYECKUX BEJIMYMH, BbIOUpas U3MepUTEIbHbIE TPUOOPHI C y4eTOM HEOOXOIMMOM TOUHOCTH M3MEpPEHUH,
IUTAHUPOBATh X0/ U3MEPEHUH, MOJIyyaTh 3HAUCHHE U3MEPSIEMOM BETTMUMHBI ¥ OLIEHUBATh OTHOCUTENIbHYIO MTOTPELIHOCTD 110 3alaHHBIM(OpMYyJIaMm;
MIPOBOAUTH MCCIIEA0BAHUS 3aBUCUMOCTEN MeXy (GU3MYECKUMHU BETUYMHAMU: NMPOBOIUTH U3MEPEHHS M OINpPEAEATh Ha OCHOBE MCCIIEOBAHUS 3HAYCHHE
[1apaMETPOB, XapaKTEPU3YIOLINX JaHHYIO 3aBUCUMOCTh MEX]ly BETUUMHAMH, U JI€1aTh BHIBOJ C YYETOM IOTPEMIHOCTH U3MEPEHUM;
MCIIOJIb30BAaTh I OMHMCAHMS XapaKTepa NpoTeKaHusl GU3NYECKUX MPOoIeccoB (PU3MUECKHE BETMUNHBI U JJIEMOHCTPUPOBATh B3aUMOCBSI3b MEXAY HUMH;
MCIOJIb30BATh JUISI OMMCAHUA XapaKTepa MPOTEeKaHUs (PU3MUYECKUX MPOLECCOB (PU3HUECKUE 3aKOHBIC YIETOM IPaHUI] UX IIPUMEHUMOCTH;
pelaTh KaueCTBEHHbIE 3a/ay (B TOM YHUCIIE M MEXIIPEIMETHOrO XapakTepa): UCHOJb3YyS MOJAENH, (PU3NYECKHE BEIUYMHBI U 3aKOHBI, BHICTpauBaTh
JIOTUYECKH BEPHYIO IIETOYKY O0BSICHEHHS (J0Ka3aTEIbCTBA) MPEIOKEHHOTO B 3a1a4e Ipoliecca (sBICHU);
peliaTh pacueTHbIE 3aJauyM C SBHO 3aJaHHOW (PM3MYECKO MOJENbl0: Ha OCHOBE aHajM3a yCJOBHS 3aJaud BbIACTATh (U3NYECKYIO MOJENb, HAXOIUTh
¢u3nvecKkre BEIMYMHBI U 3aKOHBI, HEOOXOAMMBIE U TOCTATOYHBIC [T €€ PEIICHUs, IPOBOINUTH PACUETHl M IPOBEPSITH MOTYYCHHBIN pe3yibTar;
YUUTBHIBaTh TPAHMIIBI IPUMEHEHUS N3YUYEHHBIX U3NYECKUX MOJeNel Mpu peleHnH GU3NYECKUX U MEeXIPEIMETHBIX 3aa4;



UCTIONIF30BaTh MH(OpMANMIO M TPUMEHSATh 3HAHUS O NPUHOMNAX PaOdOTHl M OCHOBHBIX XapPAaKTEPUCTHKAXM3YYEHHBIX MAIINH, NPUOOPOB M JPYTHX
TEXHUYECKHUX YCTPOUCTB AJISl PEHICHUSTIPAKTUYECKHX, YIeOHO-HCCIeI0BATEIbCKIX U MPOCKTHBIX 33/1a4;

UCIIONIF30BATh 3HAHUS O (QU3MYECKUX OOBEKTaxX M Mpoleccax B MOBCEIHEBHOM KU3HM Il oOecriedeHus: 0€30MacHOCTH MpH 0OpalieHuy ¢ IpudopamMu U
TEXHUYECKMMHU YCTPONCTBAMH, JJISICOXPAHEHUS 370POBbS M COOIIOACHUS HOPM SKOJIOTMYECKOTO TIOBEACHHUS B OKPYKAIOIIEeH cpejie, sl MIPUHATHS PeLICHUN B
MIOBCETHEBHO JKU3HH.

BbInycKHUK Ha 0230BOM YPOBHE MOJYYUT BO3MOKHOCTH HAYUYHThHCS:

HOHUMAMb U 0OBACHAMb YELOCMHOCTb PUIUYECKOU Meopull, pa3Iudams epaHUYbl ee NPUMEHUMOCIU U MeCmo 8 psdy Opyeux u3uyeckux meoputl,

gnademv npuemamu NOCMPOEHUs Meopemuyeckux OOKA3amenbCme, d makdice NPOSHO3UPOBAHUS 0COOeHHOCmeU NpOmMeKaHus Qu3uiecKux AeneHull u
npoyeccos Ha OCHOBe NOLYYEHHBIX MeOPEeMUYecKUX 66160008 U OOKA3AMENbCME,

Xapakmepusoeamsv CUCMEMHYIO C8:3b MeHCOY OCHOBONONALAIOWUMY HAYYHBIMU HNOHAMUAMU NPOCMPAHCMBO, 6peMs, Mamepus (8ewecmeo, noie),
08udICeHUe, CULA, IHEP2UsL;

8bIOBULAMYb 2UNOME3bl HA OCHO8E 3HAHUS OCHOBONONALAIOWUX PUSULECKUX 3AKOHOMEPHOCMEl U 3AKOHO8;

CamocmosamenbHo NIaHUPOBaAms U NPO8OOUMb u3utecKue IKCHEePUMEHMbL,

Xapaxkmepuzosams 2100aivhble npoodIeMbl, CMosAwUe neped Yer08eyecmsom. IHepeemuyecKie, colpbesble, IKOI02UYecKUue, — U poib QU3UKU 6 peuteHUU
amux npoonem,

pewams NPaKMuUKO-OpUEeHMUPOBAHHbIE KAYeCMEEeHHble U paciemHble @usuieckue 3a0ayu ¢ 8blOOPOM HUUYECKOU MOOenU, UCNONb3YS HECKONbKO
Qusuyeckux 3aK0H08 UL (POPMYI, C8A3BIBATOUUX U3BECHHbIE PUIUYECKUE BETUYUHDL, 8 KOHMEKCTE MEeNCNPEOMEMHbIX C8A3el,

00bACHAMb NPUHYUNBL PAOOMBL U XAPAKMEPUCMUKU UYUEHHbIX MAWUH, NPUOOPO8 U MEXHUYECKUX YCMPOUCMS,

00BACHAMb YCI08USL NPUMEHEHUs PU3ULeCKUX Mooelell npu peuleHuu Quauyeckux 3a0ay, Haxooums a0eK8amHyio NpedslodCeHHoll 3a0ade uuyecKyro
MoOenb, paspeuiams npodiemy Kak Ha 0CHO8e UMEIOWUXCA 3HAHULL, MAaK U NPU NOMOWU MEMOO08 OYEHKI.

OcHoBHOe coaepxanue ydyeOHOro npeamera ¢pusuka na yposae COQO

[Iporpamma yue6HOTrO nnpeamera «dusuka» HanpapiaeHa Ha GOpMUpPOBaHUE Yy 00ydarOMIKUXCS (PYHKIMOHAIBHOM IPaMOTHOCTH U METANpeAMETHBIX YMEHUN
4yepes3 BBIINOJIHEHHUE HCCIEA0BATENbCKONM IPAKTUIECKON JEATEIBHOCTH.

B cucteme ecrecTBeHHO-Hay4yHOro 00pa3oBaHus (U3MKa KaK y4eOHBIN MpeaAMeT 3aHHMaeT BaKHOE MECTO B ()OPMUPOBAHMM HAYYHOTO MHUPOBO33PEHUS U
O3HAKOMJIEHUSI OOYYalOMIMXCsl C METOJJaMH HAy4YHOTO TO3HAHUS OKPYXKAIOIIEro MUpA, a Takke ¢ (PU3MYECKUMH OCHOBAMH COBPEMEHHOT'O NMPOU3BOJICTBA U
OBITOBOIO TEXHHYECKOTO OKPYXEHHs 4eJoBeKa; B (POPMHUPOBAHUU COOCTBEHHOM MO3MIIMK MO OTHOLIEHUIO K (pu3mueckoil mHGOpManuu, MOJIy4YEeHHOU W3
Pa3HbIX UCTOYHHUKOB.

YcnemHocTh U3y4eHus IpeiMeTa CBA3aHa ¢ OBJIaJIeHUEM OCHOBaMH y4eOHO-HMCCIIE0BaTENbCKON AESITeIbHOCTH, MPUMEHEHUEM MOJIyYeHHBIX 3HAHUH MpH
pELIEHNN IPAKTUYECKHUX U TEOPETUYECKUX 3a/1ad.

Nzyuenune ¢pusnku Ha 6a30BOM YpOBHE OPHUEHTHUPOBAHO Ha oOecreueHrne 001eo0pa3oBaTeIbHON 1 OOIIEKYIBTYPHOM MOTOTOBKH BBIMTYCKHUKOB.

Coneprxanue 0a30BOro Kypca 1mo3BoJisieT UCIOJIb30BaTh 3HaHUS 0 (PU3NUECKUX 00BEKTax M mpolieccax Julst o0ecredeHus: 6€30MacHOCTH MU 0OpalleH!H C
npubopaMH M TEXHUYECKMMHU YCTPOMCTBAMH; U COXPAHEHUS 3[0POBbS U COONIONEHUS HOPM SKOJIOIMYECKOrO MOBEICHMs B OKpYXKarolleh cpere; IUls
IIPUHATUS PELICHUH B IOBCEAHEBHOM KU3HU.

B ocHoBy mn3ydenus npeamera «Pusuka» Ha 0a30BOM YpOBHE B 4acTH (OpMUPOBaHHS Yy OOYy4arOIIMXCs HAay4yHOIO MHUPOBO33PEHUS, OCBOEHUS
O0IIEHAYYHBIX METO/OB MO3HAHMS, a TaKXKe MPAKTUYECKOTO MPUMEHEHHsS HAYYHbBIX 3HAHHMH 3aJ0)KEHBl MEXIIPEIMETHBIC CBSI3U B 00JACTU €CTECTBEHHBIX,
MaTeMaTHYeCKUX U TYMAHUTapHBIX HAYK.



Pu3nKa U eCTeCTBEHHO-HAYYHBIN MeTO/ O3HAHUS PUPOALI
®dusuka — (QyHIaMEHTalIbHAs Hayka O mpupojae. MeToabl HAYyYHOTO HCCIIeNOBaHUS (DM3MUECKUX sBIEHUU. MojenupoBanue (U3NYCCKUX SBICHUU H
nporeccoB. OU3NYECKUN 3aKOH — I'PAHULIBI

IpUMEHUMOCTH. DPHU3MUECKUe TEOpUU M MPUHLUI CcOOTBETCTBHs. Ponb M MecTo ¢u3uku B (OPMUPOBAHUM COBPEMEHHOM HAy4yHOM KapTUHBI MHpa, B
IIPAKTUYECKON ACITEIbHOCTH TIOACH. Dusuxa u Kyivmypa.

Mexanuka

I'panuubsl  NPUMEHMMOCTH — KJIIACCMYECKOM ~ MEXaHMKU.  BakHeWlne  KMHEMaTUYECKUEXapaKTEPUCTHUKU — IEPEMELIEHUE, CKOPOCTbD,
yckopeHue. OCHOBHBIE MOZEIIN TEJI U IBUKECHUM.

BsaumopeiictBue ten. 3akonsl BcemupHoro tarorenus, ['yka, cyxoro Tpenus. lHepuuanbHas cuctema oTcuera. 3akoHbl MexaHuku HeroToHa.

Hmnynbc MaTepuaqbHOW TOUYKM M CHUCTEMBl. VI3MEHEHHE M COXpaHEHHE UMIYNbca. Mcnonv3osanue 3aKOHO8 MeXAmukKu Onsi OObACHEHUs OBUICEHUS
HebeCcHbIX mel U O pa36umus KOCMUYeCKUx ucciedosanuu. MexaHuyeckass SHEpIrusi CUCTEMBbI Tell. 3aKOH COXPaHEHUs MeXaHW4yeckoi sHepruu. Pabota
CHJIBI.

Paenosecue mamepuanvrnoii mouku u meepooco mena. Ycnoeus pasnogecus. Momenm cunbl.

Pasnosecue scuoxocmu u easa. /lgudicenue sxcuoxkocmeti u 2azos.

Mexannueckue kosiebanus ¥ BosiHbl. [IpeBparnienus suepruu npu KosuedaHusX. DHeprus BOJIHBI.

MoaexkyasipHasi GU3MKa M TEPMOJMHAMHMKA

MonekynspHo-kuHetnueckas teopus (MKT) crpoenust BemiecTBa U €€ SKCIIEPUMEHTANbHBIE JlOKa3aTelabcTBa. AOCOIOTHAs TeMIleparypa Kak Mepa
CpEeIHEH KMHETHMYECKOW HHEPIrHH TEIUIOBOIO IBMXKEHHUs 4acTHL] BellecTBa. Mozenb uaeanbHOro rasa. JlaBjieHue raza. YpaBHEHUE COCTOSHUS UICAIBHOTO
rasza. YpasHenue MenaeneeBa—KnanenpoHa.

ArperaTtHble COCTOSIHUS BellecTBa. Moodenb cmpoeHus #uoKocmeli.

BuyTpennss sHeprus. Paborta u Teronepenada Kak crocoObl M3MEHEHUs BHYTpeHHeW sHepruu. IlepBblii 3akoH TepmoauHamuku. HeoOpaTtumocTtsb
TEILIOBBIX MpoLeccoB. [IpUHIMINBI JENCTBUSA TEILIOBBIX MAIIUH.

DJIeKTPOANHAMHUKA

Onextpuueckoe noie. 3akoH Kynona. HanpsskeHHOCTh M MOTEHIMAN 31EKTPOCTaTUYECKOTO MOJIS.

[IpoBOIHMKH, MOTYTIPOBOAHUKH U TUAJIEKTpUKHU. KOoHIeHcaTop.

IIoCTOSHHBIN 3JEKTPUYECKUM TOK. ODJIEKTPOJABMKYWIAs cuia. 3akoH OMa [ NOJHOM Ienu. DJIEKTPUYECKUH TOK B IMPOBOJHHUKAX, DJIEKTPOJUTAX,
MOJTYIIPOBOJIHUKAX, T'a3ax U BakyyMme. Ceepxnposooumocmo.

WNuaykuust MarHuTHOTO nostst. [{eficTBME MarHUTHOTO TOJISI Ha TPOBOJHUK C TOKOM U ABIKYILYIOCS 3apsKeHHYIo yactully. Cuia Amnepa u cuiia JlopeHna.
MarsuTHbIE CBOMCTBA BEIIECTBA.

3aKOH DSJEKTPOMAarHUTHOM HMHAYKIMH. OJIEKTpoMarHuTHoe moze. IlepemenHslli Tok. SfIBieHne camouHaykuuu. WHAYKTHBHOCTB. Onepeus
INEeKMPOMASHUMHO20 NOA.

OnexkTpoMarHuTHele kojeOanus. KonebarenbHbli KOHTYP.

ONEKTPOMAarHuTHBIE BOJIHBIL. J{Mara30Hbl 2JICKTPOMarHUTHBIX U3JIy4€HUN U UX IPAKTUYECKOE IIPUMEHEHHE.

I'eomeTpuueckas ontuka. BoiHOBBIE CBOMCTBA CBETA.

OcCHOBBI cClIENMAJIBHON TEOPHH OTHOCHTEJIBLHOCTH

MHBapnaHTHOCTh MOJYJSl CKOPOCTH CB€Ta B BakyyMme. [IpMHIMI OTHOCUTEIBHOCTH DHHIITEHHA.

CBs13b MacChl M DHEPTUU CBOOOTHOM YaCTUIIBI. DHEPTHUS TIOKOS.

KBanToBas ¢puzuka. ®u3uKka aroMa 1 aTOMHOI0 siApa



I'mnoreza M. [1nanka. @oroanekrpuueckuit 3gdext. @otoH. KopryCKymsipHO-BOITHOBOM JTyanu3M.

Coomnowenue neonpedenennocmell I etizenbepea.

[Tnanerapnas mozens atroma. OObSCHEHNE IMHEWYATOro CIEKTPa BOJOPO/Ia Ha OCHOBE KBAaHTOBBIX MOCTyaToB bopa.

CocTaB u cTpOCHHE aTOMHOTO S/Ipa. DHEPTHsl CBSI3H aTOMHBIX siiep. BUIbI pauoakTHBHBIX MPEBPAIICHUN aTOMHBIX S7ep.

3aKOoH paJMOaKTUBHOTO pacmnana. Snepusie peakuuu. llenHas peakiust neneHus saep. DeMeHTapHble yacTHllbl. (DyHaaMmeHTandbHbIE
B3aWMO/ICHCTBUS.
Ctpoenue Beesiennoii
CoBpeMeHHbIE NMPEeACTaBICHUS O MPOUCX0oXxkAeHuU 1 3Bostonnu ConHua u 38e31. Knaccudukanus 38e3. 3Be3/bl 1 MCTOYHUKU UX SHEPTUH.

lNanaktuka. [IpeacraBienue 0 CTpOSHUN U 3BOJIIOLMY BCeneHHOM.

3. TEMATHYECKOE IINTAHUPOBAHUE
€ YKa3aHHeM KOJIMYecTBAa YacOB, OTBOAUMBIX HA OCBOEHHUE KAXK/10H TeMbl, B TOM YHCJIe ¢ y4yeToMpaldoyeii NporpaMMbl BOCIIMTAHUSA

Ne HaumeHoBaHue pa3ienoB nTeM Bcerouacos 3agauu B COOTBETCTBUU ¢ Moy ieM «l1IkoybHBINH ypoK»
/i paboueil mporpaMmbl BOCITUTAHUS
10 knace *  (GopMHPOBATH TOBEPUTEIILHBIC OTHOIICHUS MEXKY YUUTEIEM U YUCHUKAMU;
1 | ®U3UKA U METOJbI HAYYHOI'O 1 * noOyXJIaTh IIKOJIBHUKOB COOJIOAATh HA YPOKE OOIICTPUHSATHIE HOPMBI
MNO3HAHUA MOBEJICHUS, TIpaBUIIa OOIICHHS;
"  [pUBJIEKATh BHUMAaHME IIKOJIBHHUKOB K IIEGHHOCTHOMY acCIeKTy H3Yy4aeMbIX Ha
2 | MEXAHUKA, B T. 4. 23 ypoKax
KunemaTuka 9 ®  JBJICHUM;
JuHamuka 14 "  HUCHOJB30BaTh  BOCIHTATENbHBIE  BO3MOXKHOCTEH COAEpKAHUS  y4eOHOTO
3 | MOJIEKYJ/IAPHASA ®U3UKA. 22 IIpeIMeTa;
TEPMO/JMNHAMMUKA, B T. 4.: "  [IPUMEHSTH Ha yPOKE MHTEPAKTUBHbBIE (POPMBI paOOTHI yUaIUXCS;
OCHOBBI MOJIEKY.JISIPHO-KHHETHYECKOil TeOpHH 7 "  BKJIIOYATh B YPOK HUIPOBBIE MPOLEAYpPHI, KOTOpPblE IOMOTAIOT MOAAEPKaTh
Temneparypa 2 MOTHBAIHIO JIETEH K MMOyYCHHUIO 3HAHUH;
CBoiicTBa TBepP/bIX TeJ U KHAKOCTel. [a30BbIe 7 "  OpraHU30BaTh HACTABHMYECTBO MOTHUBHUPOBAHHBIX M APYIUPOBAHHBIX YUAIIHXCS
3aKOHbI Haa X HEYCHIEBAOIMMMHA OJJHOKIIACCHUKAMM
OCHOBBI TEPMOJIMHAMMKH 6 . HUHUUUPOBATH u noaaepKUBaTh HCCJICIOBATEIILCKYIO
4 | 9JJEKTPOAUHAMMKA, B T. 4.: 22 JIeITEIbHOCTh IIKOJBHUKOB B paMKaX peaju3aldd WMH WHIMBUAYaJIbHBIX U
DJIEKTPOCTATHKA 9 IPYNIIOBBIX HCCIIEOBATENBCKUX MPOESKTOB.
3aKOHBI MOCTOSIHHOTO TOKA 8
3J'leKTpﬂ‘leCKl/lﬁ TOK B Pa3/iIM4HBIX Cpeaax 5
11 knace
1 | ®U3UKA U METOJIbI HAYYHOI'O 1
MNO3HAHUA
2 | DJJEKTPOJIUHAMMUKA, B T. 4.: 10

MarsuuTHoe moJie




DJIeKTPOMArHUTHASA HHIYKIMSA

3 | KOJIEBAHUS 1 BOJIHbI 15
4 | OIITUKA, B T. u.: 22
CBeToBbI€ BOJIHBI 14
JJ1eMeHTHI TEOPHH OTHOCHTEJIbHOCTH 3
N3ny4yeHue u cieKTpbI 5
5 | KBanToBasi pu3uKa U 3j1eMeHTHI 20
acTpou3uKHU
CBeTOBBIE KBAHTHI 5
AToMHasi pu3uKa 3
®du3nKa aTOMHOIO AIpa U 8
3JIeMEeHTapHbIE YaCTHIBI
AcTpoHOMUSA 4
Hroro 136




KanennapHo-remaTuyeckoe IJIAHMPOBAaHUE MO Ppu3uKe

10 kaacce
Ne | Mara Tema ypoka JlaGopaTopHbie padoThI Henonb3oBanue 000pyI0BaHUs LEHTPA
n/n «Touka pocra»
OU3BUKA U METO/JIbI HAYUHOI'O IO3HAHUSA - 1 yac
1 Uro mydaet pusnka. OU3MUSCKUC SIBICHHUS.
HaGurroieHNs 1 OTIBIT.
MEXAHHMKA - 23yaca
Kunemartuka — 9 yacosn
2 MexaHn4deckoe IBMKCHHUE, BUABI IBIDKCHUH, €T0
XapaKTEpUCTUKHU.
3 PaBHoMepHOe u nBuxkeHue Tea. CKOpOCTb.
YpaBHeHHE paBHOMEPHOTO IBIKEHHUs. Pemenne
3aj1ad.
4 I'paduku nmpsiMonrHEHOTO MBIKEHUS. Perenue
3aj1ad.
5 CKOpPOCTB ITPH HEPABHOMEPHOM JIBH)KCHUH.
6 IIpsiMosIMHENTHOE PABHOYCKOPEHHOE JBUKECHUE.
7 Pemenue 3anau.
8 JBrxenue Tein. [locTynarensHoe IBUKEHUE.
MarepuaibHas TOUKa
9 Pemenue 3anau.
10 Konrtponbnas padora.
JAunamuka — 14 yacoB
11 B3aumoneiicTBue Ten B ipupojie. SIBjaeHre nHEePLHH.
| 3axoH HeroToHa. lHepImagpHbIe CHCTEMBI OTCYETA.
12 ITonaTue cuitbl — Kak Mepbl B3aUMOJICUCTBUS TeEl.
Pemenue 3agau.
13 Il 3axon Herotona. 11l 3axon HeroToHa.
14 IIpunuun otHOCUTENBHOCTH [ anuest.
15 SIBnenue Tarorenus. ['paBUTAlIMOHHBIE CHITBI.
16 3aKOH BCEMUPHOTO TATOTEHHUSI.




17 IlepBas  kocmmueckas ckopocTb. Bec  Tema. | JlaboparopHas padota Nel «M3yueHne nBIKEHUS TN MO
HeBecoMocTs 1 meperpysku. OKPYXXHOCTH I10J] JEHCTBUEM CHIIBI TSDKECTH U YIPYTOCTH
JlabopaTopnas padora Nel «3ydeHue NBMKEHHUS Tel
[0 OKPYXXHOCTH TOJA ACHCTBHEM CHIBI TSXKECTH U
YOPYTOCTH»

18 Mnynsc ¥ UMIOyJIbC CHUIBL. 3aKOH COXpaHEHHUs
HUMIIyJbCa.

19 PeaktuBHOe nBukenue. Pemenue 3amaq

20 PabGora cummel. MexaHudeckass SHEprus Teja:

MOTCHIMATIbHAS U KHHETHIECKAsI.

21 3aKOH COXpaHEHUS U MIPEBPALLEHUS SHEPTUH B
MEXaHHKH.

22 JlabopatopHast pabora Ne2 «l3yuenme 3akona | JlaboparopHas pabota Ne2 «l3yueHme 3akoHa COXpaHEHHS
COXpaHEHMS MEXaHNYECKOH SHEPTUI». MEXaHUYECKOH SHEPTUI.

23 O06o061aroIee 3aHATHE.

24 KonTponbhas pabota.

MOJIEKYJISIPHASI ®U3NKA. TEPMOJANHAMMKA — 22 yac
OCHOBBI MOJIEKYJIAPHO-KMHETHYeCKOi Teopuu - 7 4acos
25 Crpoenne BemectBa. Mouekyna. OCHOBHBIE
TIOJIOKEHNSI MOJICKYJIIPHO-KMHETUYECKOH TEOpHHU
CTPOEHHSI BEILIECTBA.
26 OKCHEepUMEHTAIBHOE  JI0Ka3aTeNIbCTBO  OCHOBHBIX
TIOJIO’KCHHH Teopru. bpoyHOBCKOE IBM)KEHHE.

27 Macca monekyin. KonnuecTBo BeniecTsa.

28 Crtpoenue ra3000pa3HbIX, )KUJKUX U TBEPABIX TEI.

29 WneanbHblii ra3 B MOJEKYJSIPHO-KMHETUYECKOM
TEOPUH.

30 O6o6maromniee 3aHsTHE B POpMe KOHPEPEHIHH.

31 Pemenne 3agau.

Temmneparypa — 2 4aca
32 Temmnepatypa U TEIJI0BOE paBHOBECHE.
33 AbcomoTHast Temrieparypa. Temneparypa — mepa
cpeHel KUHETUYECKON SHEPrHH.
CpolicTBa TBepAbIX TeJ U :KUAKOCTel. I'a30BbIe 3aK0HBI - 7 4acoB
34 CrpoeHue ra3oo0pasHbIX, )XUAKUX M TBEPABIX TeEi

(kpucTayuTMIecKre U aMOpQHBIC TeJa).




35 OCHOBHBIE ~MaKpoIIapaMeTphl Tra3a. YpaBHEHHE
COCTOSIHUS HI€aILHOIO Ia3a.
36 3aBHCHMOCTh HaBICHHUS HACHIIICHHOTO TI1apa OT
teMneparypsl. Kunenue. Pemenue 3anay.
37 JlabopaTtopnass pabora Ne3 «Msmepenne Binaxuoctu | JlaboparopHas padora Ne3 «M3mepenue BIaKHOCTH BO3yXa».
BO3/IyXa».
38 BrnaxxHocTh BO31yXa U €€ U3MEpPEHUE.
39 Kontpomnbnas pabora.
40 CrpoeHne ra3000pa3HBIX, XUAKUX U TBEPIBIX TEl
(kpucTaynyeckre U aMop(HbIC Tela).
OCHOBBI TEPMOIMHAMHMKH — 6 YacoB
41 Buytpennss sneprus. PaboTta B TepMOIUHAMUKE.
42 KomndgecTBo TemioTel. Y aeiibHas TEIIOEMKOCTD.
Pemenue 3agauq.
43 [IepBrlii 3aKOH TEPMOAMHAMHUKH.
44 Heobpatumocts mporieccoB B mpupoje. PemeHue
3a7a4.
45 [Mpunnumne! aeiictBus teraoBoro asurarens. JBC.
Juzens. KIII TteruioBeix npurareneid. Pemenue
3a7ad4.
46 Kontponsras padora.
AJIEKTPOAUHAMMUKA — 22 yaca
DyekTpocTaTuka — 9 yacon
47 Uro Takoe osiekTpoauHamuka. CTpoeHHe aToma.
ONEeKTPOH.
48 Onexrpuzanus Ten. [IBa pojga 3apsmoB. 3aKkoH
COXpaHCHHS DJIIeKTpH4yeckoro 3apsga. OObsicHeHHe
poliecca JIEKTPU3aUu TeJl.
49 3axon Kynona. Pemenue 3anau.
50 Onexrpuueckoe nojue. HanpspkeHHOCTH
aneKkTpudeckoro nosd. [TpyHuun cynepnosunuii
noJyieit. Pemenue 3amay.
51 CusioBble JIMHUU DJIEKTpUUEcKoro mojisi Perienue
3a1a4.
52 Pemenue 3agay.
53 IToreHunan 3J1€KTPOCTATUYECKOTO IOJSI M PA3HOCTH

HOTEeHIHAJIOB. Pemntenue 3amay.




54 Kongnencaropsl. HazHauenue, ycTpoHCTBO U BUABL.
55 Pemenue 3anau. CamocTosTenbHas paboTa.
3aKOHbI MOCTOSTHHOI'0 TOKA — 8 YyacoB

56 Onexrpudeckuii Tok. Cuia Toka.

57 VYcnoBusi, HEOOXOAMMBIE  JUIS  CYIIECTBOBAHUS
ANEKTPHYECKOT0 TOKa. Pemenne 3amay.

58 3akon Oma ams ygacTka 1enu. Pemenne 3amad.

59 OnekTpuyeckas  LElb. TTocnenoBarensHOE u | JlaboparopHas padota Ned4 «l3ydeHne mociea0BaTeIbHOTO
napajiesibHOe COEIMHEHHUE MIPOBOJHHUKOB. 1 TIapaJuIeTIbHOTO COEAMHEHUS TPOBOIHUKOB.
Jlabopatopnass ~ pabora  Ne4 «3yuenue
MOCJIEZIOBATETILHOTO M TMapaUIEIbHOTO COEIUHEHUS
TIPOBOJTHUKOBY.

60 PaboTa ¥ MOIIIHOCTB DJICKTPUYECKOTO TOKA.

61 OnekTpoaBrxkymas cuia. 3akoH Oma i HOJTHOU
LIETIH.

62 JlabopaTtoprass pabdora Ne5  «U3mepenne DJC u JlaboparopHas pabota Ne5 «U3mepenne J/AC u
BHYTPCHHETO CONPOTHBIICHUS HICTOYHUKA TOKA BHYTPEHHETO CONPOTHBIICHUS HICTOYHUKA TOKA

63 KontponsHas pabora.

DJIeKTPUYECKHI TOK B Pa3JIMYHBIX CpeJax — S yacoB

64 DneKTpuuecKas MPOBOJUMOCTh PA3IUYHBIX BEIIECTB.
3aBUCUMOCTh COTIPOTHUBIIEHUS IPOBOJHUKA OT
TeMiieparypbl. CBEpXIIPOBOJUMOCTb.

65 DNEeKTPUYECKUi TOK B IOITYIPOBOJHHUKAX.

[TpuMeHeHre TOTYIPOBOIHUKOBBIX TPHOOPOB.

66 OneKTpuuecKuil TOK B BaKyyme. DIeKTPOHHO-
JydeBas TpyOKa.

67 DNIEKTPUUECKHUH TOK B )KUJIKOCTSIX.

68 DnexTpuuecKkuil TOK B razax. HecaMocTosATENbHBIN 1
CaMOCTOSITeIbHBIN paspsiapl. [lna3ma.

Hroro — 68 yacos

11 xkaace

Kaneﬂnapﬂo-TeMaanecxoe IJIAaHUPOBaHHUE 11O (l)mmce




Ne | IlaTa Tema ypoka JlaGopaTopHbie paboThI Hcnoas3oBanue 060py10BaHHSIIEHTPA
n/n «Touka pocrta»
OU3UKA U METOJIbI HAYUYHOI'O ITIO3ZHAHUSI — 1 yac
1 duszuka n MCTOJbl HAYUYHOI'O ITIO3HAHHA MUPpa
SJEKTPOIUHAMMUKA — 10 yacoB
MarauTHoe moJjie — 5 4acoB
2 DneMeHTapHbIN 3NeKTPUYECKUiA 3apsj. 3aKoH
COXpaHeHMWs1 NeKTPUYECKOro 3apsaaa.
DNEeKTPUYECKOE Mose. INEKTPUYECKUIA TOK.
MarHuTHoe nosne Toka.
3 MarHuTHOe nosie NOCTOSIHHOMO 3/1IEKTPUYECKOrO
TOKa.
4 [elicTBME MarH1THOro Nosist Ha NPOBOAHMK C
TOKOM. PellieHune 3agau.
5 [elicTBME MarH1THOrO MoJst Ha ABMXKYLLENCS
3NEKTPUYECKUI 3apsal.
6 JTabopaTtopHas pabota N21 “HabniogeHune JlabopatopHasi pabota N21 “HabnioaeHne aencraus
[EWNCTBUSI MarHUTHOro Mons Ha Tok”. MarHWTHOro nons Ha Tok”.
3HeKTp0MaFHl/ITHaﬂ HHAYKIUSA — 5 yacoB
slBneHne 3NeKTPOMarHUTHOM UHAYKLMMN.
24C nHaykumm
CamonHayKkums. MHAYKTUBHOCTb.
DNeKTpoAMHAMUYECKUA MUKPO(OH.
10 JTabopaTtopHas pabota N22«M3yueHne aBneHus JTabopaTtopHas pabota N22«M3yueHne saBneHus
3M1EKTPOMAarHUTHON MHAYKLUW». 3M1EKTPOMArHUTHON MHAYKLMN>».
11 B3anMoCBSI3b 311EKTPMYECKOro U MarHMTHOMO
nosien. DneKTpoMarHMTHoOe none.
KOJIEBAHUSI U BOJIHBI — 15 yacoB
12 CBob60HblE U BbIHY>AEHHbIE kKonebaHus. NabopaTopHas pabota N23 “OnpeaeneHune yckopeHus
JTabopaTtopHas pabota N23 “Onpegenexune CcBO6OAHOrO NageHus nNpu NOMOLUM MasTHMKA".
yCKOpeHns cBo60AHOMO NaAeHUs Npy NOMOLLM
MasiTHUKA".
13 CB0o60HblE U BbIHY>KAEHHbIE 311eKTPOMarHUTHbIE
KonebaHusi
14 KonebaTenbHbii KOHTYp. MNpeBpalleHne 3Heprnm
NP1 3N1eKTPOMarHUTHbIX konebaHusx.
15

PewseHne 3apau.




16

MepeMeHHbIN 3NEKTPUYECKUI TOK.

17 ConpoTUBNEHWE B LIENU NEPEMEHHOTO TOKa
18 leHepupoBaHME 3NEKTPUYECKON SHEPTUN.
TpaHcchopmaTopbl.
19 PelLeHue 3aaau.
20 Mpon3BOACTBO M MCMOJSIb30BAHUE MEKTPUYECKON
SHeprum.
21 Mepenaya 3neKTPO3HEPruK.
22 DneKkTpoMarHuTHble BOSIHbI. CBOMCTBa
3NEKTPOMarHUTHbIX BOJIH.
23 MpuHUMN paanoTenedOHHON CBSI3N.
MpocTenmin paanonpUeEMHNK.
24 CBoiicTBa 31eKTPOMAarHUTHbLIX BOJTH
25 Pagnonokaums. MNMoHsTUE 0 TeneBnaeHnn.
Pa3BuTne cpencrs cBsasu.
26 KoHTponbHasa pabota N21
OIITUKA - 22 gaca
CBeToBble BOJIHBI — 14 yacoB
27 BonHoBble cBoWcTBa cBeTa. CKOPOCTb CBETa.
28 3aKoH OTpaXxeHusl cBeTa. PelleHne 3aaauy.
29 3aKOH NpesIoMIIEHNs CBeTa..
30 PelweHve 3apad
31 MonHoe oTpakeHue
32 PeweHuve 3agau
33 NvH3a
34 JTabopaTtopHas pabota N24 “Onpegenexune JlabopatopHasi pabota N24 “OnpeaeneHue onTMYeckoin
OMTUYECKOMN CUJIbl U (DOKYCHOMO PacCTOSIHUS bl U POKYCHOrO PaccTosiHUSA cobupatoLlei IMH3bI".
cobupatollei nnH3bl".
35 Ouncnepcus ceeTa. PelleHve 3aaau.
36 JTabopaTopHast pabota N25 «U3mepeHme JTabopaTopHas pabota N25 «M3mepeHne nokasartens
nokasaTens NpenoMIeHust CTekna». NpeoMAeHUs CTekna».
37 NHTepdepeHuns ceeTa.
38 [vdpakums cseTa.
39 Monspusaums ceeta. JlabopaTtopHas pabota: JTabopaTtopHas pabota: N26 «M3mepeHne gnnHbl

N26 «M3mMepeHue ASIMHbI CBETOBOV BOJTHbI»

CBETOBOW BOJIHbI»




40

PeweHwne 3apay. KoHTponbHas paboTta N22

JJieMeHThI TEOPHH OTHOCUTEJIBLHOCTH — 3 yaca

41 MocTynaTbl TEOPUM OTHOCUTENBHOCTH.
42 PensiTuBucTCckas aAuHamuka. MpuHUmN

COOTBETCTBUS.
43 CBsi3b MEXY Maccoi u SHeprueii.

HN3ayyeHue U CHEKTPBI — S 4acoB

44 PaznuyHble BUAbl 3N1EKTPOMArHUTHBIX U3/TyUYEHMI

N UX NpaKTMYeckoe npuMeHeHue. LLkana

3IEKTPOMArHUTHbIX U3MYYEHM.
45 CneKTpbl 1 CrieKTpasbHble annapaTbl
46 CnekTpasnbHblii aHanus. JlabopatopHas pabota: | JlabopaTopHas paboTa: N7 «HabniogeHve CniowHoro

N27 «HabnioaeHue cniowHoro 1 JIMHeN4YaToro N NIMHENYATOro CrEKTPOB>».

CMEKTPOB».
47 NHdpakpacHoe n yneTpaduonetosoe

n3MyyeHue.
48 PeHTreHOBCKME Nlyun. KOHTponbHas paboTa.

KBAHTOBAS ®U3UKA U 3JIEMEHTBI ACTPO®U3UKMU — 20 yacos
CBeTOBbIE KBAHTDBI — 5 Yacos
49 ®OoTO3heKT. YpaBHeHWe JiHLTelHa.
50 ®OTOH.
51 PelueHue 3aaau
52 MpuMeHeHne doToaddekTa.
53 [aBneHue cBeTa. XMMUYECKOe AENCTBUE CBETA.
ATtomHas ¢pu3uka — 3 yaca

54 CrpoeHune atoma. OnbIT Pesepdopaa.

lNnaHeTapHas Mogens atoma.
35 KBaHTOBble nocTynaThl Gopa.
56 JTazepbl. KoHTposbHas paboTa

(kpaTKOBpeMeHHas)

Du3nKa aTOMHOIO0 A/IPa M 3JIeMEHTaApPHbIE YACTHLBI — 8 YacoB

57 OTKpbITUE PaAOAKTUBHOCTY
58 Mopenu CTpoeHust aTOMHOMo sapa. SaepHble

CUnbl.




59

[edeKT Macchl U 3Heprus cBA3W a4pa.

60 3aKOH paJIM0aKTMBHOIO pacnajia v ero
CTaTUCTMYECKMI XapaKTep.

61 SlnepHoble peakumu. [eneHve aaep ypaHa.
LlenHble saaepHble peakummn. IAepHbIN peakTop.
[o3a nsnyyeHus.

62 SlnepHast sHepreTuka. BnvsiHne noHusupyoLlen
pagvaummn Ha XuBble OpraHU3Mbl.

63 KoHTponbHasa paboTta (kpaTkoBpeMmeHHas) N23

64 dneMeHTapHble YacTuubl. DyHAaMeHTasbHbIe
B3aMMoAeNCcTBuS.

ActpoHomus — 4 yaca

65 EanHas dusnyeckas KapTvHa Mupa.

66 ConHeuHas cucteMa. 3Bé3abl U UCTOUHUKM
SHeprumn.

67 CoBpeMeHHble NpeaCTaBieHns o
NPoOUCXoXaeHnn 1 asoaounn ConHua 1 3BE34.
anakTuka.

68 MpocTpaHCTBEHHbIE MaclWTabbl HabnogaeMol

BceneHHom.

Hrtoro — 68 yacos




O6opynoBanue 1o «Touke pocTa»

Hudposas nadoparopusi RELEON yuennueckas (¢puszunka)

ObecrieunBaeT BHITIOTHEHNE SKCIIEPUMEHTOB TI0 TeMaM Kypca (DHU3HUKH :
BecnipoBogHOUMYIBTHIATYUK C 6-F0 BCTPOCHHBIMU JAaTYNKAMHU:

Hudporoit natunk temmnepatypsi (-40+165C)

udposoii natumk adconroTHoro aapaeHus (0...700kI1a)

Hatunk marautHoro moins (-100...+100 mTm)

Hatuuk Hanpsoxenus (-2...+2B; -5...+5B; -10...+10B; -15...+15B)
JaTtumk Toka (-1...+1A)

Jatuuk akcenepometp (2 g; 4 g; £8 g)

OtnenpHbBIE YCTpOIiCTBA:

USB ocmmnorpad (2 xanana, +/-100B)
Akceccyapsl:

Ka6ens USB coeqnHUTENHHBIHI

3apsiiHoe ycTpoiicTBo ¢ kabenem miniUSB

USB Apantep Bluetooth 4.1 LowEnergy

KoHcTpykTOp /U151 IpOBEICHUS SKCIIEPUMEHTOB

Kparkoe pykoBOJICTBO 10 3KCIUTyaTanuu HudpoBoii 1adboparopun
[TporpammMHOe obecrieueHne

Meroaudeckue pekoMeHaanuu (45 padbor)
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