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IHosicHUuTeEbHASA 32N CKA
1. Tlpukaz MwunHoOpHayku Poccun «O06 yrBepkaeHnn ¢GeaepaTbHOIO0 TOCYIapCTBEHHOTO
00pa30BaTeNbLHOTO CTaHaapTa CpeaHero obmero oopazoBanus» oT 17.05.2012 r. Ne413 (¢ uaMeHeHUsIMU)
2. Yuebnsrit man ['BOY COII Ne 13 r.0. YamaeBck Camapckoit obmactu Ha 2019-2020
yueOHBII roj
3. Ilporpamma nyist oGreoOpa3zoBaTenbHbIX yupexaeHuil «Pusnka. ActpoHomust 7-11 xmaccey»
cocraButenu: B.A. KoposuH, B.A. Opnos; nporpammbl B.A.KacbaHoB « ®@usuka 10-11 xmaccel.
[IpoduapHBIA ypOBEHB» C Y4YEeTOM TpeOOBaHUN TOCYIApCTBEHHOTO 00pa30BaTEbHOTO CTaHIapTa
CpeaHero odmiero 0opa3oBaHusl.
PaGouast mporpamMma peanu3yeTcsi C TOMOIIBI0 YIeOHO-MeToandeckoro komiiekra «dusuka 10-
11 kimace». ABt. B.A KacesiHoB n3marensctBo «JIpoday, 2019
TemaTuueckoe IMIaHUPOBAHUE COCTABJICHO C YUETOM pabodeil mporpaMMbl BOCIIUTAaHUS (B pel.
ITpuxaza Munnpocsemenus Poccn ot 11.12.2020 Ne712)

O01mas xapakTepucTuKa npeamera

VYuebnblil mpeamer «Pu3uka» HampasieH Ha (pOpPMHUPOBaHUE y OOydaromMXCs (HYHKIHMOHATBHOU
IPaMOTHOCTH M METaNpeJMETHBIX YMEHHUH dYepe3 BBINOJIHEHHE HCCIEOBATENIbCKOM M MPaKTUYECKOH
NeSITeIbHOCTH.

B cucteme ectecTBeHHOHAy4YHOTO 00pa3oBaHus (pr3MKa Kak y4eOHBIH MPEIMET 3aHMMAET BaKHOE
MecTo B (DOpMHUPOBAaHMHM HAYYHOTO MHPOBO33PEHHS M O3HAKOMJIEHUS OOYyYaroIUXCs C METOJaMH
HAYYHOTO T[IO3HAHUS OKPYXKAIOIIET0 MHpa, a Takke C (PU3HMUECKUMH OCHOBAMH COBPEMEHHOT'O
MIPOM3BOJICTBA M OBITOBOTO TEXHUYECKOTO OKPYXEHHS ueloBeka; B (OPMUPOBAHHUU COOCTBEHHOM
MO3UIMU 10 OTHOIICHHUIO K pr3nyeckoil nH(pOpMalnu, MOTYyYeHHON U3 Pa3HbIX HCTOYHHUKOB.

VYCnenHocTh N3y4eHus MpeIMeTa CBsi3aHa C OBJAJ€HHEM OCHOBAMHU Y4eOHO-HCCIIeI0BaTEIbCKON
JEeSTENbHOCTH, TPUMEHEHUEM IIOJYYCHHBIX 3HAHUW TMPU PEIICHUU NPAKTHUYECKUX U TEOPETUYECKUX
3ajad.

B cootrBerctBun ¢ ®I'OC COO oOpazoBanusi (u3nka MOXKET H3ydaTbcsi Ha 0a30BOM |
YII1yOJIEHHOM YPOBHSIX.

W3yuenmne Gu3uKU Ha yriIyOJEHHOM YpPOBHE BKIIIOYAET pacUIMpeHHe MPEAMETHBIX Pe3ylbTaToB U
coJiep;KaHue, OPUEHTUPOBAHHOE Ha MOATOTOBKY K MOCIIEAYIoNEeMy MpodeccHoHaIbHOMY 00pa30BaHuUIO.

N3yuenne mnpemMera Ha yriayOJEHHOM YPOBHE IO3BOJIIET CHOPMHUPOBATH y OOYyYaronuxcs
¢u3nyeckoe MBIIUIEHHE, YMEHHE CHCTEMaTH3UpoBaTb M 0000IIAaTh  IOJIyYeHHBIE 3HAHUS,
CaMOCTOSITENIbHO ~MPUMEHSTh IOJYYCHHbIE 3HAHHUS JUIS PEIICHUS MPAKTUYECKUX U  y4eOHO-
UCCIIEIOBATENbCKUX 3a/lay; YMEHHE aHaJM3HpoBaTh, MPOTHO3UPOBATh M OIIGHUBATH C MO3UIHHU
HKOJIOTMUECKON 0e30MacHOCTH IMOCIECTBUS OBITOBOM M MPOW3BOJCTBEHHOW AEATEILHOCTH 4EIOBEKa,
CBSI3aHHOU C UCIOJIb30BAHUEM HCTOUYHUKOB SHEPTHH.

B ocnoBy wm3yuyenus mnpeamera «Pusmnka» Ha 0a30BOM M YriyOJIEHHOM YpPOBHSX B YacTd
dbopMupoBaHusl y OOY4YaIOIIMXCS HAy4YHOTO MHPOBO33PEHMS, OCBOEHHUS OOIIEHAyYHbIX METOOB
MO3HAHUS, a TAaK)Ke MPAKTHUECKOro MPUMEHEHUS HAayYHBIX 3HAHUN 3aJI0’KE€HBI MEXIPEIMETHBIE CBS3H B
00J1acTH €CTECTBEHHBIX, MATEMATHYECKUX U TYMAHUTAPHBIX HAYK.

MecTto npeamera B 0a3MCHOM y4eOHOM IVIaHe
B yueOHOM mmaHe Ha u3ydenue ¢usnku B 10 Kacce oTBOIUTCS 5 4acoB B HeEN0, Bcero — 170 gacoB: B
11 xnacce 5 gyacoB B Heaelro, Bcero 170 4.

1. Iliannpyemble pe3yabTAThl OCBOCHUSI Y4eOHOI IPOrpaMMBbl 110 NpeaMeTy.
JIuunocmnule pezyromamot:
1) chpopMUpPOBaHHOCTH OCHOB CaMOPA3BUTHS U CAMOBOCIIUTAHUSI B COOTBETCTBUH C 00IEYETOBEUECKUMHU
LIEHHOCTSIMH; TOTOBHOCTb U CIIOCOOHOCTH K CAMOCTOSATENBHOM, TBOPUECKOH NesTETbHOCTH;
2) HaBBIKM COTPYAHHUYECTBA CO CBEPCTHMKAaMH, JETbMH MIQJLIEr0 BO3pPacTa, B3POCIBIMU B
0o0pa30BaTeNbHOM, MPOEKTHOMN U IPYTHX BUJAX NESATEIbHOCTH;
3) HPaBCTBEHHOE CO3HAHUE U TIOBE/IEHUE HAa OCHOBE YCBOCHHUS 00IEUeIOBEYECKUX [IEHHOCTEH;



4) TOTOBHOCTHh M CIOCOOHOCTH K O0Opa30BaHUIO, B TOM YHCIIE CaMOOOPAa30BAHHIO, HA MPOTSHKCHUH BCEH
KU3HU; CO3HATEJIbHOE OTHOIIEHHWE K HENPephlBHOMY OOpa30BaHUIO KaK YCJIOBHUIO YCIEUIHOM
po¢eCCHOHANTBHON U 0OIIECTBEHHOM JIEATETLHOCTH;

5) ACTeTUYECKOE OTHOIIEHUE K MHUPY, BKJIIOYAs ICTETUKY ObITa, HAYYHOTO M TEXHHYECKOTO TBOPYECTBA,
CHIOpTa, OOIIECTBEHHBIX OTHOIICHU;

6) chOopMHUPOBAHHOCTH IKOJIOTUYECKOTO MBIIUIECHUS, TOHUMAaHUs BIUSHUS COLIMAIbHO-I9KOHOMHUYECKUX
MPOIECCOB Ha COCTOSIHUE MPUPOJHON U COIUATIBHOM CPEIbI.

Memanpeomemmuwle pe3yiomamol:

1) ymMeHHE CaMOCTOSATEIBHO OMNPENENATh LETH JEATEIHbHOCTH M COCTaBJSITh IUIAHBI JIEATEIBHOCTH,
CaMOCTOSITENIbHO OCYIIECTBIISATh, KOHTPOJIUPOBATh U KOPPEKTHUPOBAThH JEATEIBHOCTh; MCIOJIB30BaTh BCE
BO3MOXXHBIE PECYpChl JIJIsi JAOCTH)KEHMsI TOCTABICHHBIX I€led U pealn3allid IJIaHOB JEeSTeNIbHOCTH;
BBIOMpATh YCIENIHBIE CTPATETUN B PA3IMYHBIX CUTYAIIHIX;

2) yMeHHEe MPOAYKTUBHO OOMIAThCS M B3aWMOJCWCTBOBATH B IMPOIIECCE COBMECTHOW JEATEIHHOCTH,
YUUTHIBATh MO3UIMU JPYTUX YYACTHUKOB JIEATEIbHOCTH, 3D (PEKTUBHO pa3pemiaTh KOHPIUKTHL;

3) BrlaJeHre HaBBIKAMH MO3HABATEJIbHOM, MPOEKTHOM /JEATEeIbHOCTH, HAaBbIKAMU pa3pelieHus: mpooem;
CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY TIOMCKY METOJOB pEIICHHs] NMPAaKTHYEeCKUX 3ajad,
MPUMEHEHHIO PAa3TUYHBIX METOJIOB TIO3HAHHUS,

4) TOTOBHOCTh M CIOCOOHOCTh K CaMOCTOSITENIbHOM HMH(OPMAIMOHHO-II03HABATEIbHON N1EATEIbHOCTH,
YMEHHE OpUEHTUPOBAThCA B PAa3IMYHbIX HMCTOYHMKAX WHGOpPMAlUU, KPUTHYECKH OIIEHUBATh U
HHTEPIPETHPOBATH HHPOPMAIIHIO, TOTYIAEMYIO U3 Pa3IMYHbIX UCTOYHUKOB;

5) yMeHHe HCTOJb30BaTh CpPeACTBAa MH(DOPMAIMOHHBIX M KOMMYHHKAIMOHHBIX TEXHOJOTHH (manee -
HUKT) B pemieHMM KOTHUTHUBHBIX, KOMMYHUKATHBHBIX W OPraHM3aIMOHHBIX 3aJa4 C COOJIIOJCHHEM
TpeOOBaHUHN TEXHUKH OE30MTaCHOCTH, PECYPCOCOEPEIKCHHH;

6) BIaJicHHUE S3BIKOBBIMU CPEJCTBAMHU - YMEHHUE SICHO, IOTUYHO W TOYHO HM3JIaraTh CBOKO TOYKY 3PCHHSI,
MCIOJIb30BaTh aJICKBATHBIC SI3BIKOBBIC CPEJICTBA;

7) BlIageHWe HaBBIKAMH TI03HABATENBHONW pEeQIEKCHH KaK OCO3HAHHWs COBEPIIACMBIX JCHCTBUU U
MBICITUTENBHBIX MPOIIECCOB, X PE3yIbTAaTOB M OCHOBAHUM, 'PAHUI] CBOETO 3HAHUSA M HE3HAHHS, HOBBIX
MO3HABATENBHBIX 33/1a4 U CPEJICTB UX JIOCTHKEHUSI.

Mescoucyunaunapnoie pe3yibmamaol:

Umenue. Paboma c mexkcmom

HAXO0XJICHHUE B TEKCTE KOHKPETHBIE CBe/IeHNs, (aKThl, 3a/IaHHBIE B SBHOM BUJIE;

MOHNMaHue WHQPOPMAINH, TPEICTABICHHYI0 B HESBHOM BHJE (Hampumep, HaXOAWTh B TEKCTE
HECKOJIBKO TPUMEPOB, JOKA3bIBAIOIINX MPUBEIEHHOE YTBEPKICHUE; XapaKTEPH30BaTh SBICHUE IO €T0
OTHMCAHUIO; BBIACIATH OO MPU3HAK IPYIIIBI AJIEMEHTOB);

MOHUMaHue MHGOpPMAIUH, MPEICTABICHHYIO pPa3HBIMU CIIOCOOAMU: CIIOBECHO, B BUJE TaOJHUIIbI,
CXEMBI, THarPaMMBI;

MCIIOJIb30BAHNE PA3IMYHBIX BHUJIBI UTEHUS: 03HAKOMUTEIILHOE, H3yJalollee, MOMCKOBOE, BHIOMPATh
HY>KHBIM BUJI YTEHUS B COOTBETCTBUU C LIENIBIO YTCHHUS,

HAaBBbIKU Pa0OTHI C HECKOJIBLKUMHU UCTOYHUKAMU HHPOPMAIIIH;

YMEHHE COMOCTaBISATh MHPOPMAITUIO, TIOTYYECHHYIO U3 HECKOJIbKUX HCTOYHHUKOB.

yMeHHe (QOpMYyIUPOBATH BBIBOJABI, OCHOBBIBASCh Ha TEKCTE, HAXOAUTh aAPTyMEHTHI,
MOATBEPKIAOIIME BBIBO/I;

yYMEHHE COTIOCTABIISITH M 0000IIATh COACPIKAITYIOCS B Pa3HBIX YaCTAX TEKCTa HH(POPMAIIHIO;
@Dopmuposanue UKTkomnemenmnocmu odyuaroujuxcs

3HaKOoMCTBO co cpeactBamu UKT, ruruena paboTsl C KOMITBIOTEPOM

UCIIOJIb30BaHNE O€30MAaCHbIX I OPraHOB 3PEHHUS, HEPBHOW CUCTEMBI, OMOPHOABHIATEIHHOIO
ammapara 3proHOMUYHbIE PUEMBI PAaOOTHI ¢ KOMIBIOTEPOM | Ipyrumu cpeacTBamu UKT;

co3JlaHKe, Ipe/ICTaBICHNE U Nepeada CoOOIIeHn

Co3/1aHue TabIUIl, TUarpamMmm, Mpe3eHTaIui

CO3/1aHHE H300pa)KeHUsl, MOJb3YACh I'paUUECKUMU BO3MOXHOCTSMU KOMIIBIOTEpA; COCTABISATH
HOBOE M300paKEHHUE U3 TOTOBBIX (DPAarMEHTOB (ANTUIAKAITUS
Oougue npeomemmuole pe3yibmamol:

BbInycKHUK HA YIJ1y0J€HHOM YPOBHE HAYUYMTCS:



— OOBSICHATH U aHAJTM3UPOBATH POJIb U MECTO (GU3UKU B (POPMUPOBAHIH COBPEMEHHON HAYYHOI KapTHUHBI
MHpPA, B pa3BUTUU COBPEMEHHON TEXHUKHU U TEXHOJIOTU, B IPAKTUYECKOHN AEATEIbHOCTH JIFOJEH;

— XapaKTepHU30BaTh B3aUMOCBS3b MEXY (PU3UKOM U IPYTUMH €CTECTBEHHBIMU HAyKaMH;

— XapakTepuszoBaTb CUCTECMHYIO CBA3b MCKJ/Y OCHOBOIIOJAratOiMMMU HAYUYHBIMU TMOHATHUAMU:
MIPOCTPAHCTBO, BpeMsi, MaTepHs (BEIIECTBO, MOJI€), IBUKEHUE, CUJIa, SHEPTUS;

— MOHUMATh U OOBSICHSATH IEIOCTHOCTh (PU3MUECKON TEOpUH, pa3inyaTh IPaHUIIbI €€ TPUMEHUMOCTH U
MECTO B PSIIy APYTUX PU3NYECKUX TEOPUI;

— BIJIQJETh IpPUEMAMM IIOCTPOECHMSI TEOPETHUUECKHUX JIOKA3aTeJIbCTB, a TAKXKE IPOrHO3UPOBAHUS
ocoOeHHOCTeH MpoTeKaHus (PU3NYECKHUX SIBICHUH U MPOIIECCOB HAa OCHOBE IMOJYYEHHBIX TEOPETUYECKUX
BBIBOJIOB M JI0KA3aTEIbCTB;

— CaMOCTOSITEJIBHO KOHCTPYHUPOBATh 3KCIIEPUMEHTAJIbHBIE YCTAHOBKU JUISI TPOBEPKH BBIABUHYTHIX
THIIOTE3, PACCYUTHIBATH A0COIIOTHYIO M OTHOCUTEIBHYIO TIOTPEIIHOCTH;

— CaMOCTOATCIIbHO IIJIAaHUPOBATL U IPOBOAUTH q)HBH‘{eCKI/Ie 9KCIICPUMCHTHI,

— pemaTh NPaKTUKO-OPUEHTUPOBAHHbBIE KAUeCTBEHHbIE M pacyeTHble (PU3NYECKUE 3aJaul C OMOPON Kak
Ha W3BECTHbIE (DHU3MUECKHE 3aKOHBI, 3aKOHOMEPHOCTHM W MOJENH, TaK U Ha TEKCThl C HM30BITOYHOM
uHpopMaInue;

— OOBSICHATH TPAHUIBI MPUMEHEHHs] M3YyYCHHBIX (PU3MUYECKUX MOJAETCeH NMpH peuieHud (pU3MYecKux u
MEXITPEAMETHBIX 3a/1a4;

— BBIJIBUraTh TUIIOTE3bl HA OCHOBE 3HAHHUS OCHOBOMOJArarolux (U3NYECKUX 3aKOHOMEPHOCTEH u
3aKOHOB;

— XapaKTepHU30BaTh II100ATBHBIE TPOOJIEMBI, CTOSILIUE TTEPE]] YUETOBEUECTBOM: YHEPreTHUECKHE,
CBIPBEBBIE, IKOJIOTUYECKUE, U POJIb (PU3UKH B PEIICHUU ITHX MPOoOsIeM;

— OOBSICHATH PUHIUIIBI PA0OTHI M XapaKTEPUCTUKN U3YUYEHHBIX MalIUH, TPUOOPOB M TEXHUUYECKHUX
YCTPOWCTB;

— OOBSACHATH YCIIOBHS MPUMEHEHHsSI (PU3MYECKUX MOENeH MpH peleHnH (U3NIECKHUX 3a/1a4, HaXO0IUTh
a/IeKBaTHYIO MPEATIOKEHHO 3aaue GU3NYECKYI0O MO/JIENb, pa3peiiaTh NpodieMy Kak Ha OCHOBE
MMEIOIINXCS 3HAHUM, TaK U IPU IIOMOIIU METOJIOB OLICHKH.

BbInyCKHHK Ha yriiy0JIEHHOM YPOBHE MOJYYUT BO3MOKHOCTH HAYYHThCS:

— npoeepsimb  IKCNEPUMEHMANbHOIMU — CPEOCMBAMU  6bIOGUHYMbLE  2UNOME3bl,  (POPMYIUPYSL  Yelb
UCCNIe008AHUSL, HA OCHOBE 3HAHUSL OCHOBONOLALAIOUWUX (PUULECKUX 3AKOHOMEPHOCMEl U 3AKOHO8,

— ONUCHIBAMb U AHATUZUPOBATL NOJYYEHHYIO 6 De3Yibmanie NPO8eOeHHbIX PUIUUECKUX IKCNEPUMEHMO8
ungopmayuro, onpeodenimos ee 00CMOBEPHOCHb,

— NOHUMAamb U OOBACHAMb CUCMEMHYIO C653b MeHCOY OCHOBONONALAIOWUMU HAYUHBIMU HNOHSAMUMU:
APOCMPAnRCME0, 6peMs, Mamepus (6euwecmao, noje), O8uNceHue, CUld, IHEPUsL;

— pewams IKCNEPUMEHMATbHbIE, KAYeCMBEHHble U KOIUYECMBEeHHble 3a0ayl OIUMNUAOHO20 YPOBHS
CILOJCHOCMU, UCNONb3YS  (PU3UYECKUEe 3AKOHbl, a4 MAKJHCe YPABHEHUs, Ccesa3visawue QusuiecKue
BENUUUHDL;

— AQHAU3UPOBAMb  SPAHUYLL NPUMEHUMOCU  (DUUYECKUX 3AKOHOS8, NOHUMAMb 6Ceodwull Xapakmep
DYHOAMEHMATLHBIX 3AKOHO8 U OCPAHUYEHHOCHb UCHONIb308AHUSL YACTIHBIX 3AKOHO8,

— ¢hopmynuposams U pewiamv Ho8ble 3a0ayu, GOZHUKAWOWUE 6 X00e YUeOHO-UCCIe008AMENbCKOU U
NPOEKMHOT OesIMeNIbHOCIU,

— YCOBEPUIEHCMBOBANb NPUOOPBL U MEMOObL UCCLEO08AHUS 8 COOMBEMCMEUU C NOCMABIEHHOU 3a0ayell,
— UCNONB306AMb  MEMOObl  MAMEMAMUYECKO20  MOOEIUPOBAHUs, 6 MOM 4Hucie npocmetiuue
cmamucmuyeckue Memooul 0isi 00paboOmKu pe3yibmamos IKCHepuUMeHmd.

Ilpeomemmnoie pe3yromamul:

®Du3uKa B NO3HAHUM BelEeCTBA, M0JIsl, IPOCTPAHCTBA M BpeMEHH
Buinycknuk na npogpunvrnom ypoene nayuumesa.:
-JlaBaTh OMpeJeNIeHUs MOHITHI: 0a30Bble PU3NUECKIE BETNYUHBI, (GU3NYECKUIN 3aKOH, HAyYHas TUTIOTE3a,
MoJieb B GU3HUKE U MUKPOMHUpE, dJIEMEHTapHas 4acTulla, GyHIaMEHTalbHOE B3aUMOICHCTBUE;
-Ha3bIBaTh 0a30BbIC (DU3MYECKHE BETUYMHBI M UX YCIOBHBIC 0003HAUYCHUS, KPATHBIC U JIOJIHHBIC €TMHHUIIBI,
OCHOBHBIE BUJIbI (DYHIAMEHTATBHBIX B3aUMOICHCTBUN, NX XapaKTEPUCTUKH, PAJUYC TIEHCTBUS;



-AcJ1aTh BBIBOJABI O rpaninax MNOpPHUMCEHUMOCTH (bHSI/I‘IeCKI/IX Teopnﬁ, HX TPCECMCTBCHHOCTH,
CYLIECTBOBAHHMHU CBSI3€H U 3aBUCUMOCTEN MEXy (PU3NUECKUMH BeIMYMHAMU;

-MCTI0JIb30BaTh UJICI0 ATOMU3Ma ISl OOBSICHEHUS CTPYKTYPhI BEILIECTBA;

-MHTEPIIPETUPOBATH (PU3MUECKYIO0 HHPOPMAIINIO, TIOTYUEHHYIO U3 JPYTUX UCTOYHUKOB.

Mexanuka

Boinycknuk na npogpunvnom ypoene nayuumcsa.:

-J1aBaTh OMpe/IeleHHs OHITHI: MEXaHUYECKOEe JIBIKEHUE, MaTepruaabHas TOUKa, TeJI0 OTCYETa, CHCTEMa
0TCYETa, TPACKTOPHS, PABHOMEPHOE MPSMOJIMHEWHOE IBIKEHUE, PABHOYCKOPEHHOE M paBHO3aME JICHHOE
HpHMOHHHeﬁHOC ABUXXCHUSA, PABHOINICPEMCHHOC JBUIKCHUC, NepuoaANICCKOC (BpaH_IaTeHBHOG u
Kose0aTenbHOe) ABM)KEHHE, FapMOHUYECKHe KoJieOaHus, MHepLUaibHasi CUCTeMa OTCYeTa, HHEPTHOCTH,
CWJIa TSDKECTH, CHJIa YIIPYTOCTH, CUJIa PEeaKIMK OMOpPbI, CUJIa HATSHXKEHUS, BEC TeNa, CHIa TPEHUS MOKOs,
CHhJla TpCHHUA CKOJIbKCHHA, CHUJIa TPCHHUA KAUCHUA, 3aMKHYTasA CUCTEMA, PCAKTUBHOC OBHUIKCHUC,
YCTOWYMBOE, HEYCTOWYMBOE M O€3pa3IMyHOE PAaBHOBECHUS, MOTCHIIMATbHBIC CUJIbI, KOHCEpBAaTHBHAsS
cUcTeMa, a0COJIFOTHO YNPYTHHA U aOCOFOTHO HEYNPYTHHA yaphl, aDCOTIOTHO TBEPOE TENO, phluar, OJIOK,
LEHTP TSHKECTH TeJla, IEHTP MacC, BRIHYXICHHBIC, CBOOOIHBIE (COOCTBEHHBIE) U 3aTyXalOIINe KOJIeOaHuUs,
anepuoIMYECcKOe JIBHKEHHUE, PE30HAHC, BOJIHOBOW MPOIIECC, MEXaHWYeCKash BOJIHA, MPOJOJIbHAs BOJHA,
nornepeuHad BOJIHA, TapMOHHUYCCKAsA BOJIHA, MOJApU3aluA, HHHeﬁHO-HOHHpHSOBaHHaSI MEXaHHU4YECCKas
BOJIHA, TJIOCKOCTh MOJIIPU3AllUU, CTOSYasi BOJIHA, ITYYHOCTU U Y3JIbI CTOSYEH BOJIHBI, MOJbI KOJeOaHuH,
3BYKOBAasl BOJIHA, BBICOTA 3BYyKa, 3 ekt Jlomepa, TeMOp U TPOMKOCThH 3BYKa;

-1aBaThb OIPCACIICHUSA (bHBI/I‘ICCKI/IX BCJIIMYHMH: MNI€pBast U BTOpAast KOCMHUYCCKUC CKOPOCTU, UMITYJILC CUJIBI,
HUMITYJIBC TCJIa, pa60Ta CUJIbl, TIOTCHIHAJIbHAA, KHUHCTUYCCKAsA U IIOJHAasd MCXAaHUYCCKasA OSHCPrusd,
MOIIIHOCTb, MOMEHT CHJIBI, IJIEYO CHJIbI, aMILTUTY/a, YacToTa, Nepuoa u ¢a3a koneOaHuM, CTaTUYECKOEe
CMellleHue, IJTMHA BOJIHBI, THTEHCUBHOCTh 3BYKa, YPOBEHb MHTEHCHUBHOCTH 3BYKa;

-UCIIOJIb30BATh JJIsI ONMHCAHUA MCXAHWUYCCKOI'0 JABUKCHHUA KHUHCMATHYCCKUC BCIWYHHBL: panyC-BCKTOD,
NepeMCIICHUC, ITYyTh, CPCAHAA NMTYTCBAsd CKOPOCThb, MTHOBCHHAA U OTHOCUTCIIbHAA CKOPOCTH, MTHOBCHHOC
U LIEHTPOCTPEMUTEIBHOE YCKOPEHHUs, IEPUO U YacTOTa BpallleHHs], YTI0Bas U JTUHEIHas CKOPOCTH;
-popMyTUpPOBaTh: MPUHIUI WHEPLHH, MPUHIUI OTHOCUTENIBHOCTH ['amuiies, NMPUHIUN CYNEepPHO3UINH
CuJl, 3aKOHbI HbIOTOHA, 3aKOH BCEMHUPHOI'O TATOTEHUS, 3aKOH ['yka, 3aKOHBI COXPAaHEHHs UMIIYJIbCa U
OHCPIUU € YYCTOM I'paHUI] UX NPUMCHUMOCTH, YCIIOBUA CTATUYCCKOI'0 PABHOBCCHA IJIA MOCTYIIATCIBbHOI'O
Y BpalllaTeJIbHOTO ABM)KEHNUS;

-O0BSICHATH: TPUHLHUI ACHCTBHUS KPYTWJIBHBIX BECOB, NMPUHIUI PEAKTHUBHOIO JIBUKEHHS, pa3nyue
3BYKOBBIX CUT'HAJIOB IO TEMOPY ¥ TPOMKOCTH;

-pa3bICHATH: OCHOBHBIC MOJIOKEHHUSI KUHEMATHKH, MPEACKA3aTelIbHYI0 U OOBSICHUTENIBHYIO (YHKLIUHU
KJIaCCUYECKON MEXaHUKH;

-OIUCHIBATh: JIEMOHCTPAI[MOHHbIE ONBITHI boiins u ombiTel [anunes Ay uccienoBaHUS  SIBJICHUS
CBO60,Z[HOI‘O nmaacHusA TCJ; SKCICPUMCHTHI IO U3MCPCHUIO YCKOPCHUA CBOGOI[HOFO naacHus U U3y4CHUTIO
JABMOKCHUA TCJI1a, 6pOI_HeHHOFO TOPU30HTAJIBHO, OIIBIT KaBeH[[I/ILHa o MU3MCEpPCHHUIO FpaBI/ITaHHOHHOfI
MOCTOSIHHOM, 3KCHEPUMEHT MO HM3MEPEHHI0 KOd(PPUIMEHTa TPEHUS CKOIBKEHHUS; 3KCIEPUMEHT IO
MIPOBEPKE 3aKOHA COXPAHEHHUS SHEPTUU MPHU JACHCTBUM CHII TSXKECTH U YNPYTrOCTH, TEMOHCTPAIIMOHHBIE
OIIBITHI ITO PACIPOCTPAHCHUIO MTPOJOJBHBIX BOJIH B IIPYKUHE U B I'a3C, MONCPCYHBIX BOJIH — B IIPYKXKUHEC U
B IIHype, JKCIEPUMEHT MO HM3MEpeHHI0 ¢ ToMmoImbio 3ddekra [omnepa CKOPOCTH IBUKYIIUXCS
00BEKTOB: MAIINH, ACTPOHOMHYECKUX O0BEKTOB;

-HaOII0AaTh U UHTEPIPETHPOBATh PE3YJbTAThl JEMOHCTPAIIMOHHOTO OMBITA, MOATBEPKIAAIOIIETO 3aKOH
HWHEPLINU;

-UCCJICAOBATL: ABWIKCHUC TCJIA IO OKPYKHOCTHU IO ﬂeﬁCTBHCM CHJI TSDKCCTHU U YIIPYTOCTU, BO3BMOKHBIC
TPAeKTOPHUU TeJla, IBMKYILErocs B IPaBUTALIMOHHOM I0JI€, IBH)KEHUE CITYTHUKOB U TUIAHET; 3aBUCUMOCTD
nepuoja KojebaHui Mpy>KUHHOTO MasiTHUKA OT JKECTKOCTU MPYKUHBI U MacChl rpy3a, MaTeMaTHYECKOTO
MassTHUKA — OT JJIMHBI HUTH U YCKOPCHU A CBOGOI[HOI‘O naacHus, paCupoCTpaHCHUC CECMHUYECKHUX BOJIH,
SIBJICHUC TTOJIApHU3allUN,

-JiefaTh BBIBOJBL: 00 OCOOEHHOCTAX CBOOOIHOIO MaJieHUs Tel B BaKyyMe U B BO3JyXe, CPaBHHUBATh UX
TPAeKTOPUHU; O MEXaHHW3ME BO3HHKHOBEHMSI CHJIbI YIOPYIOCTH C IOMOIIBI0 MEXaHMYECKOW MOJeTn
KpucTtajuia; 0 NpCUMYHICCTBAX HUCIIOJB30BaHUS SHCPTCTUUCCKOTO MOAXO0Jda IMPH PCUICHUU pPAla 3aaaqd



AUHAMHKHU; O JCTAAX MCKAYHAPOJHBIX KOCMHUYCCKUX MTPOTrpaMM, UCIIOJIb3Ys 3HAHUS O nepBoﬁ n BTOpOI>'I
KOCMHUYECKHX CKOPOCTSIX;
-IIPOTHO3UPOBATh BIIMSHUE HEBECOMOCTH Ha TOBEJIEHHE KOCMOHABTOB IMPH JJIUTENIBHBIX KOCMUYECKUX
MMOJICTaX, BOSMOXXHBIC BAPUAHTBI BBIHYXKJICHHBIX KOHe6aHHﬁ OOHOI'0 U TOI'O XC€ MPYKMHHOTO MAajdTHUKA B
cpeaax C pa3HOU IUIOTHOCTBIO;
-IIPUMEHSTH TOJTyYeHHbIE 3HAHUSA JUIS PEIICHUs TPAKTHUECKUX 3a/1ay.

MoaexkyasipHasi GuM3MKa ¥ TEPMOAUHAMUKA
Buvinycknuk na yenyonennom yposne Hayuumcs.
-1aBaTb OIPCACICHUA HOHATHH: MOJICKYJIda, aTOM, H30TOIl, OTHOCHUTCJIbHAA daTOMHasA MacCa, MOJIb,
MOCTOsIHHAsE ABOTaipo, CTallMOHAPHOE PAaBHOBECHOE COCTOSIHHME ra3a, TeMIeparypa Tela, aOCOIIOTHBIM
HYJIb TEMIIepaTypbl, HU30MPOIECC, H3OTEPMHUUECCKUIN, M300apHBIN M H30XOPHBINA MPOIECCHI, (a30BBIHA
nepexon, nmnap, HaCBIL[ICHHBIfI nap, HUCIapC€HHUEC, KUIICHUC, KOHACHCAIHsd, IMOBCPXHOCTHOC HATSKCHUC,
CMauMBaHUC, MCHHUCK, YIOJ CMAadYWBaHUSA, KANWIIAPHOCTH, IUJIABJIICHUC, KPpHUCTAJIM3alnsa, YACJIbHAsA
TEIUI0Ta IJIABJICHUS, KpUCTAJIMYECKasl pellieTKa, JieMeHTapHas sueiika, MOHOKPUCTAILI, MOJIUKPUCTAILI,
amop(dHBIC TeEna, KOMIIO3HUTHI, MOJUMOPGU3M, aHU3OTPOIHUs, H30Tponusi, Achopmamus (ympyras,
MJIACTUYECKAs), YUCIIO CTETEeHEW CBOOOJBI, TEIIOOOMEH, TEIUIOM30JIMPOBAaHHAS CHCTEMa, aanabaTHBIN
MPOILIECC, TETJIOBBIE IBUTATENIN, 3aMKHYTBIN ITUKII, HEOOPATUMBIiA MTPOIIECC;
-laBaTh ompeaeieHus (U3MUYECKUX BEJIWYMH: KpPUTHYECKas TeMIeparypa, YyAelbHas TeroTa
napoo0Opa3oBaHusi, TeMIepaTypa KUIEHHs, TOYKa POCHI, AaBJIEHUE HACBHIIIEHHOTO Mapa, OTHOCUTENIbHAS
BJIAJKHOCTH BO3/yXa, CHUJIa NMOBCPXHOCTHOI'O0 HATAKCHHUA, MCXAHUYCCKOC HANPSAKCHUC, OTHOCUTCIILHOC
YIAJIUHEHHE, MPEeAET YIPYTOCTH, MPENeN MPOYHOCTH IIPU PACTHKEHUM U CKATHUU, BHYTPEHHSASA DHEPIud,
konmuectBo Term1oTel, KI1J[ TenmoBoro asurarers;
-MCIIO0JIb30BaTh CTATHUCTUYECKUN MOJIXOJ JUIs ONMUCAHUS TMOBEACHHS COBOKYIHOCTH OOJBIIOrO 4YHCIa
YacTHI], BKJIFOYAIOIINI BBEJCHUE MUKPOCKOITUYECKUX U MAKPOCKOIIMYECKHUX MTapaMeTpPOB;
-Pa3bACHATH OCHOBHBIC IMOJIOKCHUS MOJIGKy.HSIpHO-KHHGTH‘-IGCKOfI TCOpHUU CTPOCHUA BCIICCTBA,
-KJ1accu(UIUpoOBaTh arperaTHble COCTOSIHUSI BEIECTBA;
-XapaKTepU30BaTh U3MEHEHHUS CTPYKTYPbI arperaTHhIX COCTOSIHHUM BelllecTBa Mpu (ha30BbIX MEpPexo/1ax;
-popMyTUpPOBaTh: YCIOBUS UICATHLHOCTH Ta3a, 3aK0H [ yKa, 3aKOHBI TEPMOIMHAMUKH,
-OMMUCBIBATBL: ABJICHUC MOHHU3AUN, NACMOHCTPAIWUOHHBIC SKCIICPUMCHTLI, IMTO3BOJIAIOINNUE YCTAHOBUTL JIA
raza B3aMMOCBS3b MEXIy €ro JaBlI€HHEM, O0bEMOM, Maccod W TEMIEpaTypoil; 3KCHEPUMEHT: IO
M3YYEHHUIO M30TEPMHUYECKOTO IMpoliecca B ra3e, M0 U3YUEHHUIO KalWJUIAPHBIX SBJIEHUH, 00YCIIOBICHHBIX
MOBCPXHOCTHBIM HATS)KCHUECM KUJIKOCTH, I10 USMCPCHUTIO YI[QHBHOﬁ TCIITIOEMKOCTH BCIIICCTBA,
-00BSCHATH: BIMSHHE COJHEUHOrO BeTpa Ha arMmocdepy 3eMid, ONBIT C paclpelesieHHeM 4YacTHuIl
UJealIbHOTO ra3a 1o JIByM IOJIOBUHAM COCY[a, Fa30Bble 3aKOHBI HA OCHOBE MOJIEKYJISIPHO-KMHETUYECKOU
TEOpUU CTPOEHUS BEIIECTBA, OTIMYME KPUCTAUIMYECKHX TBEPABIX Tell OT aMOp(HBIX, OCOOCHHOCTh
TEMIICPATYPHI KaK IMapaMeTpa COCTOAHUA CUCTEMbI, IPUHITUII [[61\/'ICTBI/I$I TCTIJIIOBBIX HBHFaTeﬂeﬁ;
-IPEJICTABIISATh pacHpeiesieHhe MOJIEKYII UICaTbHOTO T'a3a M0 CKOPOCTSIM;
-HaOI0AaTh U MHTEPIPETHPOBATH: SBJIEHUE CMAYMBAaHUS M KaNWUISPHbIE SBJICHUS, MPOTEKAIONINE B
MPUPOJIE U OBITY; Pe3yJabTaThl OMBITOB, WUTIOCTPUPYIOUINX M3MEHEHUE BHYTPEHHEH SHEpruu Teja Mmpu
coBepIIeHHH padoThl, siBJIeHue auddy3uu;
-CTpOUTH I‘pa(bI/IKI/I 3aBUCUMOCTH TCMIICPATYpbl TCJIa OT BpPCMCHU IIpU HArp€BaHuM, KUIICHUU,
KOHJICHCAIIUH, OXJIAKICHUH; HAXOIUTh U3 TpaduKOB 3HAYCHHS] HEOOXOIUMBIX BEJTMUUH;
-orieHuBaTh KII] pa3nuyuHbIX TEMIOBBIX ABUTATENEH;
-JIeNIaTh BBIBOJI O TOM, UTO siBJIeHHE AU (y3un siBisseTcst HeOOPaTUMBIM IPOLIECCOM;
-IIPUMCHATDH IMOJTYYCHHLIC 3HAHUS K O6’b$ICHCHI/IIO HBHGHHﬁ, Ha6HIO,Z[aeMBIX B IIpHUpOAC U 6BITy.

DJIeKTPOAMHAMUKA
Buvinycknuk na yenyonennom ypoene Hayuumcs.:
-laBaTh OIPEACIICHUs IOHATUN: TOYEUHBIM DJJICKTPUYECKUM 3apsll, DJIEKTPUYECKOE B3aMMOJEHCTBUE,
AJIEKTPU3ALMS  TeJ, OJJICKTPUYECKH M30JUPOBAHHAS CHUCTEMAa TeEJ, DJJEKTPUYECKOe T0Jie, JUHUHU
HaNpsDKEHHOCTU  DJIEKTPOCTATUYECKOTO  MOJIA, JKBUIIOTECHIHMAIbHAA TOBEPXHOCTh, KOHIEHCATOP,
CBOOO/IHBIE M CBSI3aHHBIC 3apsibl, MPOBOTHUKHU, JUAICKTPUKH, MOJYIPOBOJHUKH;, DJICKTPUUECKUN TOK,
MTOCTOSIHHBIA AIEKTPUYECKUNA TOK, HCTOYHUK TOKA, CTOPOHHUE CHIIBI, JBIPKA, U30TOMUYECKUU dPPeKT,



IIOCJICZIOBATEIbHOE M TApajuIeIbHOE COEAMHEHMSI IPOBOJAHMKOB. KYNEPOBCKHE Iapbl 3JIEKTPOHOB,
JIEKTPOJIUTHI, IEKTPOIIUTHYECKAs  JUCCOLUAIMS, CTENEHb  JUCCOLMALMM,  3JEKTPOJIU3,
JIEKTPOMArHUTHAsE MHAYKLUS, UHIYKIUOHHBIM TOK, CAMOMHIYKLUS, TOKA 3aMbIKaHUSA U pPa3MbIKaHMS,
TpanchopmaTop, KosieOaTenbHBI KOHTYp, PE30HAHC B KoyebaTedbHOM KOHTYpE, COOCTBEHHas U
IIPUMECHAsT TPOBOJMMOCTb, JOHOPHBIE M AKLENTOPHbIE NPHUMECH, P-N-NIEPEXOJ, 3aMHUparOUIUi CIIoH,
BBINPSIMIIEHUE TEPEMEHHOI0 TOKa, TPAH3UCTOP; JJIEKTPOMArHWTHas BOJHA, Oeryuas rapMOHHMYEcKas
3JIEKTPOMAarHUTHAsl BOJIHA, IUIOCKOIOJIIPU30BaHHasl (MM JIMHEHHO~TIONSPU30BaHHAs ) 3JIEKTPOMAarHUTHAsS
BOJIHA, MJIOCKOCTD MOJISIPU3ALINY SJIEKTPOMArHUTHOM BOJIHBI, GPOHT BOJIHBI, Y4, PaJUOCBsI3b, MOAYIISALIUSA
U JEeMOAYNALHMS .CUTHAlA, aMIUIMTYIHAs W 4YacTOTHAas MOMAYJALMS; MHHUMOE M JCWCTBUTEIHHOE
n300pakeHus], PEIOMIIEHUE, TIOJHOE BHYTPEHHEE OTpakKeHUe, AMCIIEPCUsl CBETA, TOUCUHBIH MCTOUYHUK
CBETa, JIMH3a, (POKAIbHAs IUIOCKOCTh, aKKOMOZALMS, JIyla; MOHOXPOMAaTHYECKas BOJIHA, KOTE€PEHTHBIE
BOJIHBI U HICTOUYHUKH, UHTEP(EPEHIHS, TPOCBETICHHE ONTUKHU, TU(paKIys, 30Ha DpeHes;

-laBaTh MOHATHA (PU3MUYECKMX BeIMYUH: cuia Toka, DJ[C, compoTuBIEHHE MPOBOJHHMKA, MOIIHOCTH
JIEKTPUUYECKOTO TOKA; MAarHUTHOE B3aUMOJEWCTBUE, JHMHUM MAarHUTHOM WHAYKIHUH, OJHOPOJHOE
MarHuTHOE II0Jie, COOCTBEHHas MHIYKIMSA, JUAMarHeTUKH, IapaMarHeTHKH, (QeppoMarHeTHKH,
OCTaTOYHasT HAMAarHWYEHHOCTb, KPHBas HaMarHUYMBAHU; JUIMHA BOJIHBI, IOTOK SHEPTrUHM U IUIOTHOCTH
MOTOKA SHEPTUH JIEKTPOMArHUTHON BOJIHBI, HHTEHCUBHOCTD AJIEKTPOMArHUTHON BOJHBI, YTOJ MaCHHUS,
yrojl OTPaK€HUs, yroj IMpeJoMJIEHHUs, aOCONIOTBBIM IOKa3aTeab MPEIOMIIEHUS CPElbl, Yo IMOJHOrO
BHYTPEHHETO OTPaXXEHHUs, MPEIOMIISIONIMNA Yrol MpU3Mbl, JUHEHHOE YBEIMUYEHHE ONTUYECKON CUCTEMBI,
ONTUYECKAsl CWJIAa JIMH3BI, IONEPEUYHOE YBEIMUYEHUE JIMH3BI, PACCTOSIHUE HAWIYYILEro 3pEHUs, YIJIOBOE
YBEJINYCHUE;

-JaBaTh ONpeAeNeHUs (PU3MUECKUX BEIWYMH: HANPSKEHHOCTh IEKTPOCTATUYECKOIrO MOJIsl, MOTEHIHAl
JIEKTPOCTATUYECKOT O TOJIsI, Pa3HOCTh MOTEHLUAIOB, OTHOCUTEIbHAS JUAIEKTPUUECKas MIPOHUIIAEMOCTh
Cpelbl, JIEKTPOEMKOCTh YEAUHEHHOTO POBOJIHUKA, 3JIEKTPOEMKOCTh KOHJEHCATOPA; BEKTOP MarHUTHOU
WHAYKIIUM, MarHUTHBIA TOTOK, cuja Amrmepa, cuiaa JlopeHIa, WHAYKTUBHOCTh KOHTYpAa, MarHUTHas
MIPOHUIIAEMOCTH Cpe/Ibl; K03 dUIMEHT TpaHchopmaruu;

- OINUCBIBAaTh JE€MOHCTpAIMOHHBIE ONbITHI Papajes ¢ KaTylIKaMH U MOCTOSHHBIM MarHUTOM, OIIBITHI
['enpu, siBIIeHUE DIEKTPOMArHUTHOW UHIAYKIWH;

-00BSACHATh TPUHIUN JCHCTBUS: KPYTUJIBHBIX BECOB, CBETOKOMUPOBAIBHOM MAallWHBI, BO3MOXKHOCTh
UCIOJIb30BAHUS SABJICHUS 3JIEKTPU3ALMM NPU NOIYYEHHUU JAKTHJIOCKOIMYECKUX OTHEYaTKOB, NMPHHIIUI
OYMCTKHM ra3a OT YrOJbHOW IBLIM ¢ TOMOIIBIO 3JIEKTPOCTaTHUECKOro (PUIbTPa;

-00BSACHATH: 3aBUCHMOCTD 3JIEKTPOEMKOCTH IJIOCKOTO KOHAEHCATOPa OT IUIOUIA U TUIACTHH U PACCTOSHUS
MEXy HUMH;

-opMynupoBaTh: 3aKOH COXPAHEHUS AJIEKTPUUYECKOro 3apsga M 3akoH KynoHa, rpaHunsl Hx
npuMeHuMocTH; npuHuun [roiireHca-DpeHens, ycloBMs MHUHUMYMOB W MAaKCUMyMOB IIpU
UHTepPEPEHIINH BOJIH, YCJIOBUS AU(PPAKIIMOHHOIO MHHMMYyMa Ha IIEIM W TJaBHBIX MAaKCUMYMOB IpHU
I(paKLIUU CBETA HA PEIIETKE;

-YCTaHABJIMBATh AaHAJIIOTUIO MEXy 3aKOHOM KylloHa ¥ 3aKOHOM BCEMUPHOTO TATOTEHUS; (OPMYJINPOBAThH
3akoHbl OMa Ui OJHOPOJHOIO MPOBOAHUKA, I 3aMKHYTOH LENM C OAHMM M HECKOJbKHMHU
HCTOYHUKaMH, 3akoH Dapanes;

- paccunthiBaTh DJ{C ranbBaHMYECKOIO AJIEMEHTA;

- UCCIIeZIOBaTh CMEIIAHHOE CONPOTHBIIEHUE NTPOBOJIHUKOB; - HAOII0AaTh U HHTEPIPETUPOBATH TEIJIOBOE
JeUCTBUE JEKTPUUECKOT0 TOKA, ITepeJadyy MOIIHOCTH OT MCTOYHHKA K ITOTPEOUTENIO;

- ONpENeNsATh HANpaBJICHHWE BEKTOpAa MAarHUTHOM WHAYKIUH M CHJIBIL, JEHCTBYIOIIEH Ha MPOBOJHHK C
TOKOM B MarHUTHOM TI0JIE;

- (opMynupoBaTh MpaBUIO OypaBUMKa M MPABWIIO JIEBOM PYKH, IPUHIMIBI CYHNEPIO3UIMH MArHUTHBIX
MoJieH, 3aKOH AMIIepa;

-OIUCHIBATh: JIEMOHCTPAI[MOHHBIE SKCIIEPUMEHTHI MO AJIEKTPHU3AIMU TNl U OOBACHATH MX PE3yJbTaThl;
9KCIIEPUMEHT 0 U3MEPEHUIO 3JIEKTPOEMKOCTH KOHJIEHCATOPa; ONMMUCHIBATH IEMOHCTPALlMOHHBIN OIBIT Ha
MOCJIEIOBATENbHOE U NAapaJlJIeIbHOE COEAMHEHUS IPOBOAHUKOB; CAMOCTOSTEIBHO IPOBEIECHHBIN
HKCHEPUMEHT MO0 M3MEPEHUIO CHIIBI TOKA M HAIPSDKEHMsI ¢ MOMOILNBIO aMIepMeTpa M BOJBTMETPA, 10
m3Mepennto OJIC U BHYTPEHHETrO CONpPOTHBIEHUS MPOBOJHHUKA; OMMCHIBATH (PyHIaMEHTaJIbHbIC



(bI/ISI/I‘IeCKI/Ie OITBIThI 3pCTe;[a )41 AMHepa, MOBCACHUEC pPAMKHU C TOKOM B OJHOPOAHOM MArHuTHOM IIOJIC,
B3aHMOJICHCTBHE TOKOB;

- OOBSICHATH NMPUHIUN JEHCTBUS AJIEKTPOU3MEPUTEIHLHOTO MPUOOpPa MArHUTOIIEKTPUUECKON CHCTEMBI,
ANEKTPOABUTATENS TOCTOSTHHOTO TOKa, MacccreKkTporpada U MUKIOTPOHA; TpaHchopmaTopa, TeHepaTopa
MEPEMEHHOT0 TOKA; MPUBOJIUTH MPUMEPHI UCIIOIB30BAHUS JETEKTOPE METala B a3pONopTy, B MOE3/1e HA
MarHuTHOHM monayimike, 0bIToBbIX CBU-nevax, 3amucu u BOCIpOU3BEAeHUN WH(pOpMAIMU, B TeHepaTopax
MIEPEMEHHOT0 TOKa; OOBSICHATH MPUHIIMIIBI TIEpeau JIEKTPOIHEPTUN Ha OOJIBIINE PACCTOSHHUSL.

- CTPOUTH M300pKEHUS U XOJ JIy4el Py MPEeTOMIICHUHN CBETa, N300paKEHUE MpeIMeTa B COOUparomiei
U pacCeWBAIOIICH JIMH3aX; OMPEIENATh MOJIOKEHUS H300paKeHHsS MpeAMeTa B JIMH3E C IOMOIIBIO
(GbopMynbl TOHKOW JIMH3bI; aHAJM3UPOBATh YEJIOBEYECKUH TJla3 Kak ONTHYECKYID CHUCTEMY; -
KOPPEKTUPOBAaTh C IMOMOIIBI0 OYKOB Je(EeKThl 3pEHHUS; OOBSICHATh MPUHIMUI ACHCTBHUS ONTUYECKUX
nprOOPOB, YBETUIUBAIOIINX yrOJl 3PSHHUS: JIYITY, MUKPOCKOII, TEIECKOTT;

-IIPUMCHATH MOJTYYCHHBIC 3HAHUA JIA O6’b$ICHeHI/I}I HCHU3BCCTHBIX PAHEC JJICKTPUUCCKHUX HBHCHHﬁ, JJISL
pelIeHUs MTPaKTUYECKUX 3a]1ay.

OcCHOBBI cTIENMATBHOI TEOPUHM OTHOCUTEJIBLHOCTH
Buinycknuk na y2nyonennom ypoene nayuumcs:
-laBaTh ONpeNeNeHus MoHATUi: paauyc llIBapimmiabaa, TOPU3OHT COOBITUH, COOCTBEHHOE BpeMs,
SHEPTus OKOs Tea;
-popMyTUpPOBATH MOCTYIATHI CICIHATEHON TEOPUHA OTHOCUTEIBHOCTH ¥ CIIEACTBHSI U3 HUX; YCIOBUS, TIPH
KOTOPBIX IPOUCXOANT aHHUTHIISAIUS U POK/ICHUE TTaphl YACTHII,
-OMUCHIBATh MPUHIUIIHAIBHYIO CXEeMY OonbITa MalikenbconHa—Mopiu;
-JiefaTh BBIBOJ], YTO CKOPOCTh CBETa — MaKCHUMAaJbHO BO3MOXKHAsl CKOPOCTb PAacHpOCTPaHEHUs JHO0ro
B3aHMOJEHCTBUS;
-OLICHUBATh KPUTUUYECKUM paIuyC YEPHOU JIBIPHI, FHEPTUIO MOKOS YACTHUIL;
-00BSACHATh D(PGEKT 3aMeJICHUST BPEMEHH, OIPEACNATh COOCTBEHHOE BpeMsi, BpeMs B pa3HBIX
MHEPIHATBHBIX CUCTEMaxX OTCYETa, OJHOBPEMEHHOCTh COOBITHIA;
-IPUMEHSThH PEIITUBUCTCKUM 3aKOH CIIOKEHHUS CKOPOCTEH ISl pEIICHHS PAKTUYECKUX 3a]1a4.
Keanmoean ¢pusuka. @uzuxa amoma u arTOMHOI0 20pa
Boinycknuk na y2nybonennom ypoene nayuumces:
- JlaBaTh ONpENEICHUs] TMOHATUN: MPOTOHHO-HEUTPOHHAST MOJENb sipa, M30TOMBI, PaAMOAaKTUBHOCTD,
anb(a- u Oera-pacrnaj, raMMa-u3JIyueHHe, HICKYCCTBEHHAs PaJHOAaKTUBHOCTD, LIEMHAs PEaKLUs JeICHNUS,
SJIEPHBIA PEAKTOp, TEPMOSJEPHBIN CHUHTE3; JJIEMEHTApHBIC YacTUIBI, (YHIAMEHTAIbHBIE YaCTHIIBI,
aHTUYaCTUIA, AHHUTWUJISLUS, JICNTOHHBIA 3apsij, MEPEeHOCYUK B3aUMOJAEWUCTBUSA, OapHOHHBIN 3aps,
a/IpOHBI. JIENTOHBI, ME30HBI, OAPUOHBI, TUIIEPOHBI, KBAPKH, TIIFOOHBI,
- JaBaTh MOHATHUS (PU3UYECKUX BEIWYUH: YACNbHAs DHEPTHs CBS3H, NEPUOJ TMOJTypacnaaa, aKTUBHOCTD
PalMOAaKTUBHOTO BEIIECTBA, YHEPreTUUYECKUN BBIXOJ| AACPHONW peakuuu, KOdIPPHUIHUEHT pa3MHOKECHUS
HEHUTPOHOB, KpUTHYECKasl Macca, 1032 MOTJIOLUIEHHOTO U3JTyuyeHus1, KOOPPHUIIMEHT KauecTBa;
- 00BACHATDH MPUHIIMII JEHCTBUS SIIEPHOTO PEaKTopa;
- 00BSACHATH CIIOCOOBI 0OecTieueHnst OE30MaCHOCTH SIEPHBIX peakTopoB U ADC;
- TIPOTHO3MPOBATH KOHTPOJIUPYEMBI €CTECTBEHHBIN paJUallMOHHBI (DOH, a TaKke palrOHaIbHOE
MIPUPOJIOTIOIL30BaHUE TIPU BHEAPESHUN YIpaBisieMoro TepmosiiepHoro cuatesa (Y TC).
- KJ1accu(UUIMPOBATDH IEMEHTAaPHbBIE YaCTHUIIbI, TOPA3/Aeisis X Ha JENTOHBI U a/IpOHBI;
- popmynupoBaTs npuHnum [laynm, 3aK0HBI COXpaHEHUS JENTOHHOTO U OApUOHHOTO 3apsiIOB;
- OIKUCHIBATh CTPYKTYPY aAPOHOB, IIBET U apOMAaT KBAPKOB;
- IPUBOJIUTH TPUMEPHI ME30HOB, TUTIEPOHOB, INIFOOHOB.
Crpoenue BceneHHoi
Buinycknuk na y2nyonennom ypoene Hayuumcs:
- JaBaTh OINpEAENCHUs MOHATHI: aCTPOHOMMUYECKUE CTPYKTYpBI, IUIAHETHAs CUCTEMA; 3BE€3/1a, 3BE3IHOE
CKOIUIEHHE, TaJaKTHK{, CKOIUIEHHE M CBEPXCKOIUJIEHHME TalaKTHK, BceneHHas, Oenblii Kapluk,
HEUTpOHHAs 3BE€3/1a, 4YepHas JbIpa, KPUTHUYECKas IJIOTHOCTh BCeNneHHOH, pPENMKTOBOE H3IyYCHHH,
MIPOTOH-MIPOTOHHBIN ITUKJI, KOMETa, aCTEPOUI, IyIbcap;
- HHTEPIPETUPOBATH Pe3yNbTaThl HabMr0AeHN Xa007a 0 pa3deraHny rajJakTHK;



- QopmynupoBarh 3akoH Xab0ia; - KiIacCUPUIIMPOBATH OCHOBHBIE TEPUOMABI IBOMONHNU BceneHHOM
nocine bonbioro B3peIBa;

- IPEJICTABIIATH MOCIIEI0BATEILHOCTS 00pa30BaHUs IEPBUYHOTO BEIIECTBA BO BeeneHHOI;

- 00BSCHATH MPOLIECC IBOJIONUU 3B€3/1, 00pa3oBaHus v SBONIONHH COTHEYHON CHCTEMBI,

- ¢ momomblo Mojenu DpuaMaHa TPENCTaBIAThH BO3MOXKHBIE CIICHApUHU JBONIONMU BceeneHHON B

Oymymem

Boinycknuk na yenyoneHHom yposne ROAyuum 603M0HCHOCHb HAYUUMbCA:

* NposepsAMb  IKCNEPUMEHMATbHOIMU — CPEOCMBAMU  BbLOSUHYMble  2unomesvl, Gopmyaupys yeiw
UCCTIe008AHUSL, HA OCHOBE 3HAHUSL OCHOBONOLALAIOUWUX (PUULECKUX 3AKOHOMEPHOCMEL U 3AKOHO8,

* ONUCHIBAMb U AHATUUPOBAMb NOJYHEHHYIO 8 Pe3Vbmame NPo8edeHHbIX (PU3ULeCKUX IKCNEPUMEHMO8
ungopmayuro, onpeoenimos ee 00CMOBEPHOCHb,

* NOHUMAMb U OOBACHAMb CUCTIEMHYIO CB8513b MENCOY OCHOBONONALAIOWUMU HAYUHBIMU NOHAMUSMU.:
nPOCMPAnHCmMe0, epemMs, Mamepus (6ewecmao, noje), O8uNceHue, CULAd, IHEPUsL;

* peuiams HKCNEPUMEHMANbHbLE, KAYeCMBEHHbLE U KOIUYECMBEEHHbLE 30Ul NOGLIUEHHO20 YPOBHS
CILOACHOCMU, UCNOTIB3YS (husUUecKue 3aKOHbI, a MAKJiCe YPAGHEeHUs, C83blearowue usuiecKue
GEeNUUUHDL,

* AHANUZUPOBAML 2PAHUYBL NPUMEHUMOCU (DUUYECKUX 3AKOHO8, NOHUMAMb 8Ceobujull xapaxkmep
PYHOAMEHMATIbHBIX 3AKOHO8 U O2PAHUYEHHOCHb UCHOIb308AHUSL YACTIHBIX 3AKOHO8,

* hopmynuposams U pewiamv HOGble 3A0auU, SO3HUKAIOWUE 8 X00e YUeOHO-UCCIe008AmMenbCKou U
NPOEKMHOT OesiMenIbHOCU,

* YCOBEPUEHCIBOBAMb NPUOOPLL U MEMOObL UCCTICO08AHUSL 6 COOMBEMCMEUU C NOCMAGLEHHOU 3a0ayell;

* UCNONB308AMb  MEMOObL  MAMEMAMUYECKO20 — MOOCIUPOBAHUs, 6 MOM  4YuUCie npocmetiue
cmamucmuyeckue Memooul 0isi 00paboOmKU pe3yibmamos IKCHepuUMeHmd.

Obecneuumv  docmudiceHue NAAHUPYEMBIX — Pe3yIbMAaAmo8 O0CB80eHUsl OCHOBHOU 00pA3068aMeNbHOl
npocpammvl, Cco30ameb OCHOBY Ol CAMOCMOSMENbHO2O YCNEWHO20 YCB0eHUs 00YYAOUWUMUCS HOBbIX
3HAHUL, YMEeHUU, 8UO08 U CHOCOO08 0esmeNbHOCIU O00JHCEH CUCMEMHO-0esmelbHOCMHbINU No0X00. B
coomeemcmeuy ¢ SMUM NOOXO0OM UMEHHO AKMUBHOCMb 00VHaAIOWUXCA NPUSHAEMCS  OCHOBOU
docmudiceHust pazeueaowux yeaell 00pa308aHusi — 3HAHUSL He Nepeoaromcst 6 20mo8oM 6ude, a
000bIBAIOMCSL VHAWUMUCS 8 NPOYECCe NO3HABAMENLHOU OesIMeTbHOCMU.

OO0Hum u3 nymei nosvluleHus MOMusayuu u d¢hgexmusHocmu y4eoHoll 0eamenbHOCmU 8 CpeoHell WKole
ABNAEMNCA BKIIOYEHUE VUAUWUXCA 8 YUeOHO-UCCIe008AMENbCKYIO U NPOEKMHYIO 0eameNbHOCb, KOMOpPAas
umeem cuedyoujue 0CoOeHHOCmU:

1) yenu u 3adauu >mux 6uU008 OeamerbHOCMU Y4aujuxcsi ONpeoeNsiomcs KAk ux JAUYHOCHHBLIMU
MOMUAMU, MAK U COYUANbHBIMU. MO 03HaAYaem, UYMO MaKds OesamelbHOCMb O0ANCHA Oblmb
HanpasieHa He MONbLKO HA NOBblUleHUe KOMHEMEeHMHOCMU NOOPOCMKO8 6 NpeOMemHOU obaacmu
ONnpeoesieHHbIX YYeOHbIX OUCYUNIUH, He MONbKO HA pa3eumue ux CnocoOHocmetl, HO U HA CO30aHue
npoOyKma, umeroue2o 3Ha4uMoCms OJist Opyeux,

2) yuebHO-uccnedo8amenvCkas U NPOEKMHAs OesimenlbHOCHb OO0ANCHA OblMb OpP2aHU308aAHA MAKUM
obpazom, umobvl yuawuecs CMO2IU Peanru308amsv C60U NOMPeOHOCMU 8 OOWEeHUU CO 3HAYUMbBIMU,
peepenmuvimu epynnamu 0OHOKIACCHUKOG, yuumenei u m. 0. Cmpos paziuyHo2o pood OMHOWEHUs 6
Xo00e yYeneHanpasieHHou, NOUCKOBOU, MEOPUeCKOU U NPOOYKMUBHOU OesmelbHOCIY, HOOPOCHKU
08140e8arom HOPMAMU 83AUMOOMHOUWEHUT C PA3HBLIMU TI00bMU, YMEHUAMU Nepexooums om 00H020 8U0d
obwenuss K Opy2omy, NpuUOOpPemaiom HABbIKU UHOUBUOVATLHOLU CAMOCMOSMENbHOU pabomsl U
compyOHUu4Yecmed 8 KOJLIeKmuee;

3) opeanuzayusi yueOHO-UCCIe008AMENbCKUX U  NPOEKMHLIX pabom WKOIbHUKO8 obecneduusaem
couemanue paziuyHuIX U008 NO3HABAMENbHOU OesmenlbHOCmuU. B smux eudax deamenvHocmu moz2ym
Obimb  8ocmMpeO08aHbl  NPAKMUYECKU J00ble CHOCOOHOCMU NOOPOCMKOS8, pPealu308aHbl  JIUYHbLE
npucmpacmus K momy uid UHOMy 6udy OesimeibHOCHU.

B pesynomame yueono-uccnedoeamenbckoi u nPOEeKMHOU O0eAMeNbHOCHU 6bINYCKHUK NOJIyYUm
npeocmaenenue:



* 0 Qunocogckux u MemooonocUHecKUX OCHOBAHUAX HAVUHOU O€AMEeNbHOCU U HAYYHBIX Memooadx,
NPUMEHSAEMBIX 8 UCCAEO08AMENbCKOU U NPOEKMHOL 0esimelbHOCMU,

* 0 MaKux NOHAMUSX, KAK KOHYEnyus, HAYYHASL 2UNOmesd, Memoo, IKCHEePUMEHM, HAOEHCHOCHb
2unomeswvl, Mooelb, Memoo coopa u Memoo aHaIUu3ad OAHHbIX,

*0 moM, HeM OMIUYAIOMCA UCCIe008AHUA 6 2YMAHUMAPHBIX O001ACMAX OmM UCCIe008AHUL 8
eCcmecmeeHHbIX HAYKAX,

* 00 ucmopuu HayKu,

* 0 HOBeUWUX pa3zpabomKax 6 061acmu HayKu U MexHoI02Ull,

*0 Npasunax U 3aKOHAX, pecyIUpyrowux —OmHOWIeHUs 6 HAYYHOU, U300pemamensckou U
uccne006amenbCKoll 0onacmsx 0esimeabHoCmu (nameHmuoe nPaso, 3awuma aemopcKo2o npasd u m. n.);
* 0 0eAmenbHOCMU OpeaHU3ayull, coodwecme u CMmpyKmyp, 3aUHMEPecO8AHHbIX 6 pe3yIbmamax
UCCne008anull U nPedoCmasiaAlWux pecypcol O0jisl Npo8edeHUs UCCIe008aHUI U Peanu3ayuu npoeKmos
(¢honowi, cocyoapcmeentvle cmpyKkmypol, KpayopanouHzo8vle CIMpyKmypuvl u m. n.).

Boinycknuk cmoxncem:

* peuamnv 3a0a4u, Haxoo0AUWUecs Ha CIMbIKe HECKOIbKUX Y4eOHbIX OUCYUNTIUH (MedcnpeOMemHble 3a0adiL);
* UCNOIL308AMb OCHOBHOU AN2OPUMM UCCIEO08AHUS NPU PEULEHUU CBOUX YUeDHO-NO3HABAMENbHBIX 3a0aU;
* UCNONIL308AMb  OCHOBHblE NPUHYUNLL NPOEKMHOU OesAmMelIbHOCMU NPU  peuleHul Cc8oux yyeOHo-
NO3HABAMENbHBIX 3a0a4 U 3404y, B03HUKAIOUWUX 8 KYIbIMYPHOU U COYUATbHOU HCUSHU,

* UCNOIBL308AMb  DNIEMEHMbL  MAMEMAMUYECKO20 MOOEIUPOBAHUS NPU DPeUeHUU UCCTe008AMENbCKUX
3a0au;

* UCNONIL308AMb  DNIEMEHMbl  MAMEMAMUYECK020 aHAIU3a Ol  UHMeEpnpemayuu  pe3yibmamos,
NOJIYYEHHBIX 8 X00€e YYeOHO-UCCIe008aMeNbCKOU pAbOmbl.

C mouku 3penus gpopmuposanus yHUEEPCAIbHHIX YUEOHBIX 0CUCHEUIL 8 X00€ 0C6OEHUSA NPUHUUNOG
Yueono-uccned06amenbcKoil U NPOEKmMHOU 0esAmeabHOCMU 8bINYCKHUK HAYYUMCA:

* hopmynuposames HaAYuHYlO 2UNOmMe3y, CMAGUMb Yelb 6 PAMKAX UCCIe008AHUS U NPOEKMUPOBAHUS,
UCX005 U3 KYIbMYPHOU HOPMbL U COOOPA3YACH ¢ npedcmasieHuamu 0o oowem onaze,

* B0OCCMAHABIUBANG KOHMEKCMbL U NYMU PA3GUMUS MO20 ULU UHO20 6UOd HAYYHOU O0esmelbHOCHU,
onpeoeJisisl Mecmo c80e20 UCCIe008aHUS UL NPOEKMA 8 00ujeM KyJIbmypHOM NPOCMPAaHCcmee;

> omcredNcueamy U NPUHUMAMb 60 GHUMAHUE MPEeHObl U MEHOCHYUU pPA36UMUs PA3IUYHbIX U008
O0esimenbHOCHU, 8 MOM YUCTIe HAYYHBIX, YYUMbleamb UxX npu NOCMAaHo8Ke cOOCMEEHHbIX Yeell,

* OyeHugamv pecypcol, 6 MOM Uucie U HeMamepuanbhvle, MAaKue KaxK 6pems, HeobXxooumwvie Ol
docmudiceHus NOCMAasIeHHOU Yeau,

*HAXOOUMb PA3IUYHbIE UCMOYHUKU MAMEPUATLHBIX U HEMAMEPUATbHBIX PeCypcos, NpedoCmAassouux
cpeocmea  ONisi NPoGedeHuUss UCCAe008AHULl U peanu3ayui NpoeKmo8 6 pAa3IUdHbIX 001acmsix
OesamenbHOCMU Yelo8eKd;

* 6CMynamov 8 KOMMYHUKAYUIO C 0epicamensaMu PAa3IuyHblX MUnog pecypcos, MOoYHO U O0ObEKMUBHO
npe3eHmysi C8OU NpPOeKm UIU BO3MOJICHblE pPe3yIbmamvl UCCIe008aHUs, C Yeablo o0becnedeHus
NPOOYKMUBHO20 83AUMOBbI200H020 COMPYOHUYEeCmEd,

* CAMOCMOSAMENbHO U COBMECMHO C OpYeUMU asmopamu paspadamvléams CUcmemy Napamempos u
Kpumepueg oyeHku 3@gekmusHocmu 1 npoOyKMUSHOCMU pearus3ayuy npoeKma Ui uUcciedo8anus Ha
KadcooM dmane peaiu3ayuu u no 3aéepuieHuu pabomal;

* A0eKBAMHO OYEHUBAMb PUCKU Pealu3ayul npoeKma U nposeoeHUs: UCCIe008anUus U npedyCMampueans
nYMu MUHUMUZAYUU IMUX PUCKOS,

* A0eKBAMHO OYEHUBAMb NOCIEOCMEUS Pealu3aytu C80e20 NPOeKma (UsMeHeHUs, KOmopble OH noeieyem
8 JHCU3HU OpY2ux r0oet, coobuecms);

* A0EeKBAMHO OYEHUBAMb OdlbHelluee pa3eumue Cc60e20 MNPOeKma Uil UCCIe008AHUS, BUOemb
B03MOJICHbIE 8APUAHMbL NPUMEHEHUSL PE3YTIbINAMO8

2. Coneprxkanue y4eOHOI0 npeamMera.

®u3uKa B NO3HAHUHU BelieCTBAa, MOJA, IPOCTPAHCTBA U BPEMECHHU



dusnka — QpyHAaMeHTaIbHas HayKa o mpupoae. Hayunslii MeTon mo3HaHust Mupa. B3zauMocBs3b Mexy
(bu3MKON U IPYTMMH €CTECTBEHHBIMH HayKaMU. MeTOo/Ibl HAyYHOTO MCCIeI0OBaHUS (PU3HUECKUX SBICHHM.
[TorpentHocTn m3MepeHuid (PpU3MUECKUX BeIWYWH. MojenupoBaHUe SBIECHUW W TPOIECCOB MPUPOJIBI.
3aKOHOMEPHOCTb U CIY4alHOCTh. | paHUIbl IPUMEHUMOCTH (pr3nyeckoro 3akoHa. Pu3nveckue TeOpuu u
IPUHIUI COOTBETCTBUA. PONIb M MeCTO (PM3UKU BCOBPEMEHHOW HAyYHON KapTUHBI MUPA, B IPAKTUYECKON
JEATEeIIbHOCTH JIIoJIeh. Duzuxa u Kyismypa.
Mexanuka
IIpenMer M 3amaum KiacCMYECKOM MexaHUKU. KuHeMaTmdeckue XapaKTepUCTHUKH MEXaHWYECKOTO
IBIKEHUs. Mogjenu Ten M JABWKEHMH. PaBHOyCKOpEeHHOE MpSMOJIMHEHHOE IBM)KEHHE, CBOOOJHOE
najieHue. JBIJKEHUWE Tela, OpOIIeHHOTO TMOJ YIJIoM K TOpPU30HTY. JIBMKEeHHE TOYKH IO
OKpyXHOCTU.[locmynamenvHoe u eépawjamenvbHoe O8uddceHue meepoo2o mena. BzaumoaencTsue Tel.
[Tpunuun cynepno3unuu cuil. MHepuuaneHas cuctema orcueTa. 3aKOHbl MeXaHMKM HproToHa. 3aKOHBI
Bcemupnoro Ttsrorenusi, I'yka, cyxoro TpeHus. J[BukeHue HEOECHBIX Tel M HUX MCKYCCTBEHHBIX
CIYTHUKOB. A671eHus, Habaooaemvle 8 HeuHepyuarbHvlx cucmemax omcuema. Immynbc cuibl. 3akoH
U3MEHEHUS W COXpaHeHus umnyiabca. PaGora cumbl. 3aKOH HM3MEHEHHS U COXPAHEHMsI SHEPTHUH.
PaBHOBecue MarepuanbHONM TOYKM M TBEPAOTO Teja. YCIOBUS pPABHOBECUS TBEPAOIO TEla B
WHEPLMAIBHOM cucteme oTcyeta. MOMEHT cuiibl. PaBHOBECHE )KUJIKOCTH U rasa. J[BUKEHHE )KUAKOCTEN U
ra3oB. 3aKoH coxpaHeHus dHepeuu 8 OUHAMUKe dHcuokocmu u 2asa. MexaHnnyeckue KojieOaHusl U BOJIHBI.
AMmunTyna, nepuoI, 4acToTa, daza KoJIeOaHMi. [IpeBpamenus SHEpPrun npu
Kose0aHusX. Boinyowcoennvie Konebauus, pesonawnc. [lonepeynsle W TMPOJOJIbHBIE BOJHBL. DHEPrus
BOJIHBL. HTEepdepeHnns u nudpaxiust BOJH. 3ByKOBBIE BOJIHBI.
Jlabopamopusie pabomol.
W3mepenue yckopeHust CBOOOTHOTO MaIeHUSI.
HccnenoBanue JBMKEHUS Tela, OPOLIEHHOTO TOPU30HTAIBHO.
N3mepenue ko3P uirieHTa TpeHUs CKOIbKECHUS.
JIBr>KeHue Tena o OKPYKHOCTH MO IEHCTBUEM CHJI TSKECTH U YIIPYTOCTH.
[IpoBepka 3aK0HA COXpaHEHUS PHEPTUHU IIPH JICUCTBUU CUII TSKECTU U YIIPYTOCTH.
MouJiexkyasipnas pu3nKa U TEPpMOANHAMUKA
[Ipeamer u 3agaun MonekynsipHo-kuHeTn4Yeckoi Teopun (MKT) u TepmoauHaMuku.
DOkcnepuMeHTanbHbie  Joka3aTenbcTBa MKT. AOcomtoTHas TemrepaTypa Kak Mepa cpeaHei
KMHETUYECKON SHEPIHM TEIJIOBOrO JIBWKEHMS 4acTHI| BemiecTBa. Mojenp maeanbHOro rasa. JlaBieHue
raza. CBA3p MeXIy JAaBICHUEM U CpeIHEH KHHETUYECKOW SHEpPruel NOCTYNaTeIbHOIO TEIIOBOTO
JIBIKEHUS. MOJIEKYJ] MACAJIBHOrO rasa. Mojenp HIACaNbHOIO Trasa B TEPMOAMHAMHUKE: YPaBHEHHE
MenneneeBa—Kianeiipona, BelpakeHue Jisi BHyTpeHHEW sHeprun. 3akoH [lanbroHa. ['a30BbIe 3aKOHBI.
ArperatHbie cocTossHMSI BemiecTBa. ®a3oBeie mepexonsl. I[IpeoOpa3oBanue »sHepruu B (Pa30oBbIX
nepexonax. HaceleHHsle W HEHACBIEHHBbIE Mapel. BuaxHocTs BO3ayxa. Moxenbs CTpOeHHs
xuakocrel. [losepxnocmuoe namsdcenue. Mosienb CTpOeHUsl TBEPABIX Tel. Mexanuueckue ceolicmea
meepovix men. BHyTpeHnsst sHeprus. Paborta u Temonepenada Kak CrocoObl M3MEHEHUsI BHYTpPEHHEMH
SHEPIUU. ITepBbIii 3aKOH TEPMOJIMHAMUKH. AnmabaTHBINA npouecc. Bmopou 3aKOH
mepmoounamuxu. IIpeoOpa3zoBanus sHepruu B TeroBblx MammHax. KIIJ[ TerutoBoit mammnbl. [ukon
Kapno. Dxonoruueckue npoosieMbl TEIII0IHEPTETUKH.
Jlabopamopusie pabomol:
N3yuenne n30TepMrUYECKOro mporecca B rase.
W3yuenne KanuuIipHBIX SBICHUH, 00YCIOBIEHHBIX TOBEPXHOCTHBIM HATSDKEHHEM KHUIKOCTH.
N3mepenne yaenbHOU TeIIOEMKOCTH BEIECTBA.
DJIeKTPOAMHAMUKA
[Ipenmer W 3amadyd  DJIEKTPOAMHAMHMKH. ODJIEKTPUYECKOE B3aMMOJICUCTBHE. 3aKOH COXPaHECHMS
aneKkTpuyeckoro 3apsaa. 3akoH Kynona. HamnpsikeHHOCTh M NOTEHLHMAN 3JIEKTPOCTATUYECKOTO IIOJIS.
[IpuHIHUI Cynepno3suuuy dJIEKTPUYECKUX 1osei. PazHoCTh nmorennuanos. IIpOBOJHUKY U AUDIIEKTPUKU B
3JEKTPOCTATHUECKOM I0JI€. DIEeKTprueckas eMKocTb. KoHzeHcarop. DHeprus 371eKTpUuIecKOro mois.
[TocTostHuBIN  AnekTpudeckuid Tok. OnektpomaBmwkymias cwia (3C). 3akom Owma sl MMOJTHOM
NIEKTPUYECKON LEeNH. DJIEKTPUYECKHM TOK B METajUlaX, JIEKTPOJINTAX, MOJYNPOBOJHMKAX, razax H
Bakyyme. [Inaszma. Dnexmponus. IlonynpoBogHukoBbie puOopsl. Ceepxnposooumocme.



MarnutHoe mnosne. Bexkrop MarHMUTHOM UWHAYKUUU. [IpUHIMD Cynepno3uIMM MAarHUTHBIX ITOJIEH.
MarsnuTHOoe 1OJIe NMPOBOJHHMKA C TOKOM. JIefiCTBME€ MAarHMTHOrO MOJS Ha IMPOBOJAHMK C TOKOM H
JBIDKYIYIOCS 3apsbkeHHyro vactuny. Cuna Amnepa u cwia Jlopenma. IloTok BekTopa MarHUTHOM
UHAYKIUH. SIBIEHUE DSJIEKTPOMAarHUTHOM WHIYKIUHU. 3aKOH JJIEKTpOMarHuTHOM wuHaykiuu. OJ(C
MHIYKLIHUHA B JBIXKYIIUXCA IpoBoaHuKax. IIpaBuno Jlenna. fSIBnenue camounaykuuu. MIHIYyKTHUBHOCTD.
DHeprusi IEKTPOMATHUTHOTO TOJIsl. MarHUTHBIE CBOMCTBA BEIIECTBA. DJIEKTPOMArHUTHBIE KOJICOAHUS.
KonebaTenpHbIii KOHTYP. CBoOonanbIC 3JIEKTPOMAarHUTHHIE KoJieOaHusI. Brinyxiennbie
aJIeKTpOMarHuTHele KoJjieOaHus. Pe3onanc. Ilepemennbiii Tok. KoHaeHcatop M KaTyllka B LEMU
NepeMEeHHOro Toka. IIpon3BoACTBO, Nepenaya U moTpedIeHne MEKTPUIECKON dHEPTruu. DremMeHmapHas
meopus mpancgopmamopa. INEKTPOMArHUTHOE nosie. Buxpeoe 3IEKTPUUYECKOE ToJie.
OneKkTpoMarHuTHele BOJIHBL. (CBOMCTBAa 3JIEKTPOMAarHUTHBIX BOJIH. J[Mama3oHbl 3JIEKTPOMAarHUTHBIX
U3JIy4EHUHN U UX IPaKTUYECKOe MpUMeHeHHe. [[puHIMIIBI pauoCBsI3U U TEIEBUICHNUS.
I'eomerpuueckast onrtuka. [IpsMonuHelHOE pacnpoOCTpaHEHHE CBETa B OJHOPOJIHOM cpene. 3aKOHBI
OTpakeHHUs U TpesiomyieHus cBeta. [lomHoe BHyTpeHHee oTpaxkeHue. OnTudeckue npudopsl. BonHoBbIe
cBoiictBa cBera. Ckopocth cBera. Mutepdepenmus cera. KorepentHocts. Judpakuus csera.
ITonspusanusa ceera. JJucnepcus ceera. IIpakTnueckoe npuMeHEHNE IEKTPOMArHUTHBIX U31y4YEHUN.
Jlabopamopnvie pabomoi:
N3mepenue 351eKTpoeMKOCTH KOHIEHCATOpa.
HccnenoBanue cMENIaHHOTO COETMHEHMS IPOBOJHUKOB.
N3ydenue 3axoHa OMa 1Jis IOJIHOM LIETIN.
N3ydenue sBIEHUS 3JIEKTPOMATHUTHON MHAYKLIMH.
N3mepenne nokasaresns NpeoMIICHUs CTEKIIA.
Ha6mronenue natepdepeniinm u audpakiiuy CBeTa.
W3mepenue IMHBI CBETOBOM BOJIHBI ¢ TOMOIIBIO AU(PPAKITHOHHON PELIETKH.
OcHOBBI cHIENMATBHOI TEOPUHM OTHOCUTEJIBLHOCTH
NHBapuaHTHOCT  MOZYJsl  CKOPOCTHM  cBeTa B Bakyyme. lIpyMHIMOD ~ OTHOCHTEIBHOCTH
OutHmrenHa./ [pocmpancmeo u 8pems 68 cneyuanibHou meopuu OMHOCUMENTbHOCMU. DHepaus U UMNYIbC
€80000H01 yacmuysi. CBA3b MACCHl M SHEPTHU CBOOOTHOW YAaCTHUIIBI. DHEPTUs TOKOSI.
KBanToBas ¢pusuka. ®uznka aroMa 1 AaTOMHOI0 1Apa
[Ipeamer w 3amaum kBaHTOBOW (m3uku. TemmoBoe wm3nmydeHue. Pacrpesnenenne sHEpPruM B CIEKTpPE
abcomoTHO uepHoro Tena. ['mmore3a M. Ilmanka o kBanTax. @otorddexrt. Ombitel A.I'. Cronerosa,
3aKkoHBI (hoToddexra. YpaBHenue A. DitHmrerina st potordpdexra. @oton. Onvimut I1.H. Jlebedesa u
C.U. Basunosa. I'mnore3a JI. ne bpoiigs o BOJHOBBIX cBOMcTBax 4dactull. KopmyckymnsipHO-BOJHOBOMH
nyanusMm. JJugpparxyus snexkmpornos. JlaBnenue ceera. CooTHoIEHHE HeompeneaeHHocTel [ eiizendepra.
Mopenmu ctpoeHusi aroma. OOBsICHEHHWE JIMHEWUYATOTO CIIEKTpa BOJOPOJa Ha OCHOBE KBAaHTOBBIX
noctrynaroB H. bopa. CrioHTaHHOE M BBIHYXJIEHHOE H3llydueHue cBeta. COocTaB U CTPOEHUE aTOMHOIO
anapa. M3oronsl. SAnepHsie cuibl. JleekT Macchl 1 SHEPTH CBSI3U s/ipa. 3aKOH PaJuOaKTUBHOTO pacaja.
SnepHble peakuu, peakiuu JeJaeHus U cuHTe3a. Llenmnas peakuus aeneHus snaep. SAnepHas sHepreTuka.
TepMosiiepHbIii CHHTE3. DJIeMEHTapHble 4acTullbl. DyHIaMEHTaJIbHbIE B3aUMOACHCTBUS. ¥V ckopumenu
NEeMEHMAPHBIX YACMUY.
Jlabopamopnvie pabomoi:
Habmtoienue CriionHoro 1 JTMHE4aToro CrneKTpoB UCITYCKaHuUs.
N3yuenne B3auMOACHCTBUS YaCTHIL U SJAEPHBIX peakiui (mo pororpadusim)
Ctpoenue BcesieHHOI
[IpuMeHUMOCTh 3aKOHOB (HU3UKU IS OOBSICHEHHS] TNPHUPOJAbI KOCMHUYECKUX 00BekToB. ColHeuHas
cucteMa. 3Be37bl W UCTOYHMKU X HHeprun. Knaccudpukanus 3Besn. DBomronus CojHIIA M 3BE3I.
lNamaktuka. Jlpyrue ramaktuku. [IpocTpaHCTBEHHO-BpeMEHHBIE MacTaObl Habmtomaemon BceneHHOI.
[IpencraBnenue o6 3Bomonnu Beenennot. Temuas mamepus u memHas dHepeus.

3. TemaTuyeckoe IJIAHMPOBAHUE Y4eOHOI0 NMPeAMeTa ¢ Y4éTOoM padodeil mporpaMMbl BOCIIMTAHUS.

dusuka, 10 kiaacc (5 yacoB B Heae10, 3a rog — 170 u.)

Tema Yacel Kontponbasie pabotel | JlabopaTopHbie paboThI




BBenenue 3
Kunemaruka 23 1
Jmaamuka 12 1
MaTepUAIbHON TOYKHU
3aKOHbBI COXPaHEHUS 14 1
Jnaamuka 7 1 1
NEPUOANYECKOTO
JIBUKCHUS
CraTtuka 4 1
MonekynspHas pusnka 49 4 3
DNIEeKTpOCTaTUKA 25 2 1
JlabopatopHsbrit 20 1 10
MPAKTUKYM
IToBTOpeHune 13 1
170 13 19
dusuka, 11 kaacce (5 yacoB B Hefen10, 3a rog — 170 4.)

Tema Yacel Konrtponshsie padotsl | JlabopaTopHbie paboTb
IToCTOSIHHBIN 2TEKTPUYECKUN 18 2 2
TOK
MarunuTHOe nojue 13 1 0
DJIEKTPOMArHuTU3M 9 1 1
[lepemenHbIl TOK 10 1 0
N3nyuenne u npuém 7 1 0
AJNIEKTPOMATrHUTHBIX BOJIH
['eomeTpuyeckas onTuka 17 2 1
BonHoBas ontrka 8 1 2
KBanToBas teopus 11 1 1
3IEKTPOMarHUTHOTO
U3IIYy4eHUS
®du3rKa aTOMHOTO sIpa 10 0 1
DJIeMEHTapHbIE YaCTHUIIbI 6 1 0
DeMeHTHl acTpO()U3UKH 8 0 0
DuU3nYECKU MPaAKTUKYM 20 0 8
[ToBTOpeHue u 0600IIeHNE 33 1 0

170 11 16

C=RU, O=I'BOY COLU Ne 13 r.0.
Yanaesck, CN=BopoHkoBa B K ,
E=schooll3_chp@samara.edu.ru
OCHOBaHWe Ansi nognucaHus
0099dd1dc8e52165a3
2021.09.23 14:32:01+04'00




		2021-09-23T14:32:01+0400
	0099dd1dc8e52165a3
	Воронкова В_К_




