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1. Ilnannpyembie pe3yabTaThl OCBOEHHUS] YH1eOHOI0 NIpeMeTa

JIN4YHOCTHBIE pe3y/IbTaThI:

- YyBCTBO 'OPJIOCTHU 32 POCCUHCKYIO (PU3MUECKYIO HAyKY, TYMaHU3M, MOJIO)KUTEJIbHOE OTHOILIEHHE K TPYAY, LeIeyCTPEMIEHHOCTD;

- TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY JasibHEi el 00pa3oBaTenbHOI TPACKTOPUH;

- YMEHHE YIIPABIATH CBOEH IM03HABATEIBbHOU JCSATEIBHOCTBIO.

MeranpeamMeTHbie pe3yJabTaThl:

- HCIIOJIb30BAHNE YMEHHMH U HABBIKOB Pa3IMYHbIX BUJIOB IO3HABATEIBHOM JESATEIbHOCTH, IPUMEHEHNE OCHOBHBIX METO/I0B IO3HAHUSI (CUCTEMHO-
WH(OPMALMOHHBIN aHAJIN3, MOJCTUPOBAHKE U T.J.) JIsl U3YUECHUS Pa3IMUHBIX CTOPOH OKPYIKaIOIIEeH AeHCTBUTEILHOCTH;

- HCIIOJIb30BAHNE OCHOBHBIX MHTEJUIEKTYaJIbHbIX ONlepaluii: popMyIHpOBaHUE FMIIOTE3, aHAJIN3 U CUHTE3, CPaBHEHHE, 000011eHe, ccTeMaTH3alus,
BBISIBIICHHE IPUYUHHO-CIICICTBEHHBIX CBS3€H, IOUCK AHAJIOTOB;

- YMEHHE TeHepUPOBaTh UJEH U OIIPENEIIATh CPEACTBA, HEOOXOAUMBIE Ul UX PeaTu3allu;

- YMEHHUE OIPEEIIATh LEH U 337a4H JIeITeIbHOCTH, BEBIOMPATh CPEICTBA pPealIM3alliy 1IeJIe U MPUMEHATh UX Ha MPAKTHUKE;

- HCIOJIb30BAHNE PA3IMUHBIX UCTOYHUKOB IS IIOTy4eHUs PU3NUECKOi nHpopMaluy, TOHUMAaHUE 3aBUCUMOCTHU COJEPKAHUSA U (POPMBI
MpeCTaBICHU HHPOPMALIUU OT IIeJIel KOMMYHUKAIH U aJipecara;

- OBJIaJICHUE HaBBbIKAMU CAMOCTOSITEILHOIO PUOOPETEHHSI HOBBIX 3HAHUI, OpraHn3aluy y4eOHOM 1eATeIbHOCTH, IOCTAHOBKH LieJIe!, INIaHUPOBAHUS,
CaMOKOHTPOJIS ¥ OLICHKU PE3YJIbTAaTOB CBOEH EATEIILHOCTH, YMEHHMS IIPEIBUIETh BO3MOKHBIE PE3YJIbTATHI CBOUX JIEUCTBUIA;

- pa3BUTHE MOHOJIOTUYECKOHN U AMAJIOrMYECKON PeUYH, yMEHHUE BbIpaXkaTb CBOM MBICIIH U BBICITYIIMBATh COOECEIHNKA, TOHUMATh €r0 TOUKY 3PEHHUS;

- yMeHHu€e paboTaTh B IPYIIIE C BHIOJIHEHUEM PA3JIMYHBIX COLMAIBHBIX POJIEH, OTCTaUuBAaTh CBOM B3IJIS/IbI, BECTU AUCKYCCHUIO.

IIpenmeTHble pe3yabTaThI

Tema O0yuaemMblii HAYyYUTCS O0y4aeMblii MOJYYUT BO3MOKHOCTD HAYYHTHCH
BBenenue (Ousnka u - IaBaTh OTpe/ieNieHUs MOHATUAM: 0a30BbIe (hU3HUECKUE - NOHUMAMb U 0OBACHAMb YELOCMHOCTb DUULECKOU
METO/bl HAYYHOTO BEITUYUHBI, (PU3UYECKUI 3aK0H, HAyYHasl TUIIOTe3a, MOJIEIb B meopuu, pasnuyams SpaHuybl ee NPUMeHUMOCU U
TIO3HAHMS) (hU3MKe 1 MUKpPOMHUPE, dJIEMEHTapHasl YacTHIIA, Mecmo 8 psdy Opyaux uzuueckux meoputl

(byHIaMEeHTaIbHOE B3aUMO/ICHCTBHE;

- Ha3bIBaTh 0a30BbIe (PM3MUYECKHE BEIUMUNHBI, KpaTHbIE U
JOJIbHbIE €MHUIBI, OCHOBHBIEC BUBI (PYHIAMEHTAIBHBIX
B3aUMOJIEUCTBUM. X XapaKTEepUCTUKH, pANyC IEUCTBUS;




- IeNaTh BBIBOJIBI O TPAHUIAX TPUMEHUMOCTH (PU3NIECKUX
TEOPUH, UX TPEEMCTBEHHOCTH, CYLLIECTBOBAHUH CBA3EH U
3aBUCHUMOCTEN MEXIy (PU3NUECKUMH BETMYMHAMU;

- HHTEPIPETUPOBATH (HU3NIECKYI0 HHPOPMALIUIO, TOTyYEHHYIO
W3 JIPyTUX UCTOUHUKOB

Mexanunka
Kunemartuka

- JaBaThb OHpG}IeﬂeHI/If{ INOHATHUAM: MEXaHUYCCKOC NBNKCHHUC,
MaTepuaabHas TOYKa, TeJI0 OTCUeTa, CUCTEMa KOOPAUHAT,
PaBHOMEPHOE MPSAMOJIUHEHHOE IBUKEHUE, PABHOYCKOPEHHOE U
paBHO3aMEJICHHOE BUKEHHE, PAaBHOIIEPEMEHHOE JIBHKEHUE,
MepHOANIeCcKOe (BpalaTesbHOE) IBUKCHHUCE;

- UCIIOJIB30BATh IS OIHMCAHUS MEXaHUYECKOIO IBIIKEHUS
KNHCMATUYCCKNEC BCIINYNHEBI. paI[I/ch-BeKTOp, HepCMCIlIeHI/Ie,
My Th, CPENIHSS MyTEeBasi CKOPOCTh, MTHOBEHHAs U
OTHOCHUTCJIBHAA CKOpOCTB, MI'HOBCHHOC U
LEHTPOCTPEMUTENHHOE YCKOPEHHE, IEPHOJ, YACTOTA;

- Ha3bIBaTh OCHOBHBIC ITOHATHA KUHEMATUKH,

- BOCIIPOM3BOIUTH OMBITHI [ anuies ass u3ydeHus CBOOOIHOTO
naacHus TEJ, OIIMChIBATh BKCHepI/IMeHTBI 10 I/I3MepeHI/IIO
YCKOpEHUsI CBOOOTHOTO MaICHUS;

- JIeJIaTh BBEIBOALI 00 0COOEHHOCTIX CBOOOJHOIO MaeHUs TE B
BaKyyMe H B BO3IyXe;

- HpI/IMeHSITB HOqueHHBIe 3HAHUA B peHIeHI/II/I 3aga4

- HOHUMAMb U 0OBACHAMb YELOCMHOCHb (PUULECKOU
meopuu, pasiuiams SpaHuybl ee NPUMEeHUMOCIU U
Mecmo 8 psody Opyaux Guzueckux meopui;

- 61a0emb npuemMamu NOCMpOeHUs MeopemuyecKux
00KA3amMenbCme, a makice nPoSHO3UPOBAHUsL
ocobeHHoCcmell nNpomeKaHus hu3ULecKux saeieHull u
npoYecco8 Ha OCHOBE NOTYYEHHBIX MEeOPEeMUYECKUX
86160008 U OOKA3AMENLCNE,

- Xapaxkmepuzo8ams CUCEMHYIO C8513b MENHCOY
OCHOBONONALAIOWUMU HAYYUHBIMU NOHAMUAMU.
NPOCMPAHCMBO, BPEMS, BUICEHUE,

- 8b108U2AMb 2UNOME3bl HA OCHOBE 3HAHUS
OCHOBONONALAIOUWUX PUSUUECKUX 3AKOHOMEPHOCME U
3aKOHO8;

- CAMOCMOSIMENbHO NIAHUPOBAMb U NPOBOOUMb
@uzuueckue IKCnepuUMeHmbi;

- pewams NPaKmuKo-opuUeHmupOBaHHbLE
KavecmeeHHbvle U pacyemuvle Quznuieckue 3a0ayu ¢
8b100pOM huzurecKoll Mmooenu (MamepualbHas.
MOYKA, MaAMeMaAMuYecKuli MAsiMHUK), UCNOIb3YL
HeCKOIbKO u3uyecKux 3aK0H08 uiu popmyi,
CBA3BIBATOWUX U3BECTHbIE PU3UYECKUEe BENUYUHDL, 6
KOHMEKCMme MeNCNpeOMemHbIX Ces3ell;

- 00BACHAMb YC0UA NPUMEHEHUS PUIUYECKUX
Mooenell npu peweHuu GuauueckKux 3a0ay, Haxooumsn
A0eK8AMHYI0 NPEOTIOANCEHHOU 3a0aie huUUecKyIO
MoOenb, paspeuiams npodIeMy Kak Ha OCHOBe
UMEIOWUXCS 3HAHUL, MAK U NPU NOMOWU MeMOo008
OYEHKU.




JlmHamMuka

- JaBaTh ONpPE/EICHUs OHATHIM: HHEpLUAIbHAS U
HEUHEepLHaabHas CUCTEMA OTCUETA, UHEPTHOCT,

CHJIa TSKECTH, CUJIa YIPYTrOCTH, CUIa HOPMAJIbHOW peakLuu
OIIOpBI, CHJIa HAaTsDKEeHUs. Bec Tena, cuna TpeHus IoKos, cuia
TPEHUS CKOJIBLKEHUS, CUJIa TPEHUS KaueHUS;

- (hopmynupoBaTh 3aKoHBI HpIOTOHA, IPUHLIUI CYNEPIIO3UIIUN
CHJI, 3aKOH BCEMHPHOTO TATOTEHUs, 3aKoH ['yka;

- OIIMCBIBATH ONbIT KaBeHuIlIa 10 H3MEPEHUIO
I'PaBUTALIMOHHOM ITOCTOSIHHOM, OIBIT [0 COXPAHEHUIO
COCTOSIHUS TIOKO$ (OIIBIT, TOATBEPKIAIOIIMI 3aKOH UHEPLIUH),
HKCHEPUMEHT 110 U3MEPEHUI0 TPEHUSI CKOJIbKECHHUS;

- JIeNaTh BBIBOJIBI O MEXaHNW3ME BOSHUKHOBEHHUS CUJIbI
YIPYTOCTH C OMOILBIO MEXaHUYECKOM MO/IeH KpUCTalla;

- IPOTHO3UPOBATH BIMSIHME HEBECOMOCTHU Ha IOBEJCHUE
KOCMOHABTOB IIPU JJIUTEIbHBIX KOCMMUYECKUX I0JIETaX;

- IPUMEHSATH MOTYUYEHHbIE 3HAHUS JJIs PELIEHUs 3a1a4

- 81a0emb npuUemMamu NOCMpOeHUs MeopemuyecKux
00KA3aMenbCme, a makice NPOoSHOUPOBAHUS
ocobeHHoCmell NpOMeKaHust Yu3ULeCKux s6ieHUl U
npoYecco8 Ha OCHOBE NOTYYEHHBIX MeOPEeMUUeCKUX
66160008 U OOKA3AMENbCINE,

- Xapaxkmepuzo8ams CUCHEMHYIO C8513b MENHCOY
OCHOBONONALAIOUWUMU HAYYHBIMU NOHAMUIMU.:
NPOCMPAHCMBO0, 8PeMSL, OBUNCEHUE,

- 8b108UCAMb 2UNOME3bL HA OCHOBE 3HAHUS
OCHOBONONA2AIOWUX PUSUECKUX 3AKOHOMEPHOCMEU U
3aKOHO8;

- CAMOCMOAMENbHO NIAHUPOBAMb U NPOBOOUMb
Quzuueckue IKCnePUMEHMbl;

- pewiams NPaKmuKo-opueHmupoB8aHHvle
KauecmeeHubvle U pacuemuvle Quzuieckue 3a0ayu,
UCNONb3YS1 HECKOTILKO U3UYECKUX 3AKOHO8 U
Popmyn, ce3bI8AIOUWUX UZBECTHbIE PUIUYECKUE
BEUYUNDBL, 8 KOHMEKCIE MENCNPEOMEMHbBIX C853ell;
- 00BACHAMb YCN0BUA NPUMEHEHUS PUIUYECKUX
Mooenell npu peueHuu GuauueckKux 3a0ay, Haxooums
A0eK8AMHYI0 NPEOTIOANCEHHOU 3a0auie uUUecKyIO
MoOenb, paspeulams npodIeMy KaKk Ha OCHOGe
UMeIOWUXCA 3HAHULL, MAK U NPU NOMOWU MeMOo008
OYEHKU.

3aKOHBI COXPAHEHHUS B
MeXaHUKe

- IaBaTh OTpE/IEeNICHUS MOHATUSAM: 3aMKHYTasi CUCTEMA;
pEaKTUBHOE JIBIKEHHUE; YCTOMUNBOE, HEYCTOWINBOE,
0e3pa3IMyHOe PaBHOBECHST; TOTECHIIMATIBHBIE CHIIBI, A0COITIOTHO
yOpyruii u abCoNMOTHO HEYNIPYTUH yaap; Gu3nueckum
BEJIMYMHAM: MeXaHH4yecKas paboTa, MOIIHOCTb, SHEPTHS,
MOTEHIIMaIbHAasl, KHHETUYECKas U TIOJTHAs MeXaHu4ecKas
SHEprus;

- opmynupOBaTH 3aKOHBI COXPAHEHHSI UMITYJIbCA U DHEPTHH C
YYETOM T'paHUI] UX MPUMEHUMOCTH;

- JIeJIaTh BHIBOJIBI M YMO3AKIIOUEHHSI O PEUMYIIECTBAX

- HOHUMAM®b U 0OBACHAMb YELOCMHOCHb PUULECKOU
meopuu, pasiuiams CpaHuybl ee NPUMEeHUMOCIU U
Mecmo 8 psody Opyeux Quzueckux meopuil;

- 81a0emsb npuemMamy NOCMpPOEHUs MeOPEeMUYECKUX
00KA3amMenbCme, a makice nPoSHO3UPOBAHUs
ocobenHocmell nNpoOmeKaHus u3ULecKux A6i1eHull u
npoYecco8 Ha OCHOBE NOTYYEHHbIX MeOPEeMUYeCKUX
86160008 U OOKA3AMENLCNG;

- Xapaxkmepuzo8ams CUCEMHYIO C8513b MENHCOY
OCHOBONONA2AIOWUMU HAYYHBIMU NOHAMUAMU.




HCIOJIb30BAHUA SHEPICTUUCCKOT'O IMOAX0Aa IMPU PCHICHUHN PALa
3aaa4 JUHaMHUKH

NPOCMPAHCMB0, 8peM, 08UINCEHUE, CUNA, IHEPIUSL

- 8b108U2AMb 2UNOME3b] HA OCHOBE 3HAHUS
OCHOBONONA2AIOUWUX PUSULECKUX 3AKOHOMEPHOCMEN U
3aKOHO8;

- CAMOCMOSIMENLHO NIAHUPOBAMb U NPOBOOUMb
@uzuueckue IKCnepUMeHmbi;

- Xapaxmepuzoeams 2100aibHble npobIeMbl, CMosiuue
nepeo uenoseyecmeom: IHepeemuiecKue, colpbesoie,
9KOI02UYEeCKUE, — U POTIb (PUIUKU 6 PEULeHUU IMUX
npobnem,

- pewams NPaKmuKo-opuUeHmupOBAHHbLE
KayecmeeHubvle U pacyemuvie uzuieckue 3a0ayu ¢
8b100pPOM PusUUECKOU MOOENU, UCNONIL3YSL HECKOLLKO
@uzutecKux 3aKOHO8 Ul POPMYI, C8A3bIBAIOUUX
u3gecmHule (husuiecKue 6eIUdUHbl, 8 KOHMEKCme
MeAHCNPEOMEMHBIX C83ell;

- 00BACHAMb NPUHYUNBL PAOOMbL U XAPAKMEPUCTUKU
UBYYEHHBIX MAWUH, NPUOOPOE U MEXHUYECKUX
YCmpoucme,

- 00BACHAMb YC0BUSA NPUMEHEHUS PU3UYECKUX
MoOenell npu peuleHuu Gu3ULecKux 3a0ad, Haxooumso
A0EKBAMHYIO NPEONONCEHHOU 3a0aue Pu3uLecKyro
Modenb, paspeuiams npodIeMy KaK Ha OCHOGe
UMEIOWUXCSL 3HAHULL, MAK U NPU NOMOWU MEeMO008
OYEHKU.

Cratuka

- TaBaTh OMPEJICICHNUS TIOHATHIM: PABHOBECHE MaTEPHUATbHOM
TOYKH, PABHOBECHE TBEPIOTO TEJIa, MOMEHT CHJIHI;

- (hopMynupoBaTh yCIOBHS PABHOBECHS,

- IPUMEHSTH MMOTYYCHHBIE 3HAHUS JIJIs1 OOBSICHCHHUSI SIBIICHUH,
HaOJII0Ja€MBIX B PUPOJIC U B OBITY

- NOHUMAMb U 0OBACHAMb YELOCMHOCIb PUULECKOU
meopuu, pa3iuuams paAHuYbl ee NPUMEHUMOCMU U
Mecmo 8 pdy Opy2ux Guzuieckux meoputi;

- 61a0eMmb npuemMamu NOCMpPOeHUs MeoPemuyecKux
00KA3amMenbeme, a maKice NPoSHOUPOBAHUS
ocobeHHoCmell nNpomeKaHus Pu3ULecKux sieHull u
npoyeccos Ha OCHO8E NOTYYEHHBIX MeOPEeMUUECKUX
86160008 U OOKA3AMENbCINE,

- 8b108U2AMb 2UNOME3bl HA OCHOBE 3HAHUS




OCHOBonoazarnwux d)uS‘M‘leCKI/DC 3ax0n0mepnocmeﬁ u
3dKOHO6,

- CaAMOCmOoAmMesIbHO nilanupoeanitv U npoeodumb
gbuauttecrcue IKCNnepUMeHmbvl

OCHOBEI THAPOMCXAaHUKHU

-J1aBaTh ONpEACICHHS OHATUSAM: JIaBJICHUE, pABHOBECHUE
KHJIKOCTH U Ta3a;

- hopmynupoBath 3akoH Ilackans, 3akoH Apxumena;

- BOCTIPOHM3BOJIUTH YCIIOBHS PABHOBECHS KHJIKOCTH U ra3a,
yCIIOBUS TUIaBAHUS TEI;

- IPUMEHSTH MOJTyYeHHBIC 3HAHUS ISl OObSCHEHHS SIBJICHUH,
HaOJII0AaeMBIX B IPUPOJIE U B OBITY

- NOHUMAMb U 0OBACHAMb YELOCMHOCTb DUULECKOU
meopuu, paziuuams PaAHUYbl ee NPUMEHUMOCMU U
Mecmo 8 psidy Opyaux Guzuueckux meopuii;

- 61a0emb npuemMamu NOCMPOeHUs: MeoPemuyecKux
00KA3amMenbCme, a makice NPoSHOIUPOBAHUS
ocobeHHOCmell NpOMeKaHust Pu3ULeCcKux sieHUll U
npoyeccos Ha OCHOBE NOTYYEHHBIX MeOPEeMUUECKUX
86160006 U OOKA3ZAMENbCING,

- 8b108U2AMb 2UNOME3bl HA OCHOBE 3HAHUS
OCHOBONONALAIOUWUX PUSULECKUX 3AKOHOMEPHOCMEU U
3aKOHO8;

- CAMOCMOSIMENbHO NIAHUPOBAMb U NPOBOOUMb
Quzuueckue IKCnepuMeHmol

MonekynsipHas ¢puzuka u
TEPMOAUHAMUKA. MoONeKys
PHO-KMHETHUYECKasi TEOPHS

- 1aBaTh OINPEEIICHUS MOHATUAM: MUKPOCKOITHYECKHE U
MaKpOCKOIIMYECKHUE MapaMETPhl; CTALIMOHAPHOE PABHOBECHOE
COCTOSIHHE Ta3a. TeMrepaTtypa raza, abCOIIOTHBIA HOJIb
TeMIepaTypbl, U30IPOIIECC; U30TEPMUUYECKHM, N300apHBINA U
M30XOPHBIN IPOLIECCHI;

- BOCIIPOU3BOJIUTE OCHOBHOE YPaBHEHUE MOJIEKYJIPHO-
KUHETHUYECKON T€OpHUH, 3aK0H JlanbToHA, ypaBHEHHE
Knaneiipona-Meneneesa, 3akoH I'eii-JIroccaka, 3akoH [lapms.
- (opMyIUpOBaTh YCIOBHS UI€ATBHOIO T'a3a, ONUCHIBAThH
SIBJICHUS] NOHU3ALINY;

- HCTIOJIb30BaTh CTATUCTUYECKUI NOAXOJ JUIsl OTIMCAHMS
MOBEJICHHUSI COBOKYITHOCTH OOJIBIIOTO YHCIa YacTHII,
BKJIFOYAIOIIMI BBEICHHE MUKPOCKOIMYECKUX U
MaKpOCKOIMYECKUX N1apaMETPOB;

- OIACHIBATh JJEMOHCTPALIMOHHBIE DKCIIEPUMEHTHI,
II03BOJIIOIINE YCTAHABIMBATD JJIS T'a3a B3aUMOCBSI3b MEXKAY
€ro JaBJeHUEM, 00BEMOM, MAaCCOM M TEMITepaTypOK;

- OOBSICHSTD I'a30BbI€ 3aKOHBI HA OCHOBE MOJIEKYJISIPHO-

- HOHUMAM®b U 0OBACHAMb YETOCMHOCHb PUULECKOU
meopuu, pasiuuams SpaHuybl ee NPUMEeHUMOCIU U
Mecmo 8 psdy Opyeux guzuieckux meopuii;

- 81a0emb npuemMamu NOCMpOeHUs MeopemuyecKux
00KA3amMenbCme, a makice nPoSHO3UPOBAHUs
ocobenHocmerl NPOmeKaHus PU3ULecKux A61eHUll U
npoYecco8 Ha OCHOBE NOTYUEHHBIX MeOPEeMUYECKUX
86160008 U OOKA3AMENLCNE;

- Xapaxkmepuzo8ams CUCMEMHYIO C8513b MENHCOY
OCHOBONONALAIOUWUMU HAYYUHBIMU NOHAMUAMU.
NPOCMPAHCMB0, BPeMS, OBUINCEHUE, CUNA, IHEPIUsL,

- 8b108U2AMb 2UNOME3bl HA OCHOBE 3HAHUS
OCHOBONONALAIOUWUX PUSUUECKUX 3AKOHOMEPHOCME U
3aKOHO8;

- CAMOCMOSIMENbHO NIAHUPOBAMb U NPOBOOUMb
@uzuueckue IKCnepUMeHmb;

- Xapaxmepuzoeams 2100anbHble NPobIeMbl, CMOsUUe
nepeo uenoseyecmeom. IHepeemuiecKue, Cblpbesbie,




KUHETHYECKOW TCOPHH.
- IPUMEHSATH MMOTYYCHHBIE 3HAHUS 7151 OOBSICHEHHUS SIBIICHUH,
Ha0JII0JaEMBIX B PUPOJIC U B OBITY

9KoNI02UYecKUe, — U POTb PUIUKU 8 PeULeHUU IMUX
npobnem,

- pewiams NPaKmuKo-opueHmupo8aHHvle
KavecmeeHmbvle U pacuemmnvie Quzuieckue 3a0auu ¢
8b100pOM usUUECKOU MOOENU, UCNONILIYSL HECKOILKO
@uzuueckux 3aKoH08 Ui PopmyI, CeA3b18aIOUJUX
u3gecmuule usuieckue 8eIUdUHbl, 8 KOHMeKcme
MEACNPEOMEMHBIX CEA3El;

- 00BACHAMb NPUHYUNBL PAOOMbL U XAPAKMEPUCTIUKU
U3YUEHHBIX MAWUH, NPUOOPOE U MEXHUYECKUX
YCmpoucme,

- 00BACHAMb YCN0BUA NPUMEHEHUS PUIUUECKUX
MoOenell npu peuleHuu Gu3ULecKux 3a0ad, Haxooumo
A0EKBAMHYIO NPEONONCEHHOU 3a0aue PUu3uU4ecKyro
MoOenb, paspeuiams npodIeMy KaK Ha OCHOGe
UMEIOWUXCAL 3HAHULL, MAK U NPU NOMOWU MEMOO08
OYeHKU

OCHOBBI TEpPMOJMHAMUKHI

- 1aBaTh OTpE/ENICHUS MOHATUSAM: TETI000OMEH,
TEIUION30JIMPOBaHHAs CUCTEMA, TEIJIOBOM ABUTATENb,
3aMKHYTBIHM LIUKJI, HEOOpAaTUMBIi Mpoliecc, GPU3NIECKUX
BEJIMYMH: BHYTPEHHSS SHEPTUS, KOJINYECTBO TEIIOTHI,

K03 (HULIMEHT MOJIE3HOTo JIEHCTBUS TEINIOBOTO JIBUTATEI,
MOJIEKYJIa, aTOM, «peabHbIN T'a3), HACBIICHHBIN Map;

- IOHUMATh CMBICJI BEJTUYHUH: OTHOCUTEINIbHAS BIaXKHOCTh,
NaplUHUaAIBbHOE JaBJICHMUE;

- Ha3bIBaTh OCHOBHBIE MOJIOKEHUS U OCHOBHYIO (DPM3UYECKYIO
MOJIEJIb MOJIEKYJISIPHO-KMHETHYECKOM TEOPUH CTPOEHUS
BEILIECTBA;

- KJ1accu(UIMPOBATh arperaTHble COCTOSTHUS BEIECTBA;

- XapaKTepu30BaTh U3MEHEHUE CTPYKTYPhI arperaTHbIX
COCTOSTHMII BelecTBa Mpu (ha30BbIX MEpexoiax

- opmynupoBaThH IEPBEI B BTOPOI 3aKOHBI TEPMOIUHAMUKHY;
- 00BACHATH OCOOCHHOCTh TEMIIEPATYPhl KaK mapameTpa
COCTOSIHUSI CUCTEMBI;

- ONKCHIBATh ONBITHI, WITIOCTPUPYIONINE U3MEHEHHE

- 8b108UCAMb 2UNOME3bl HA OCHOBE 3HAHUS
OCHOBONONA2AIOWUX PUSULECKUX 3AKOHOMEPHOCMEU U
3AKOHO8,

- CAMOCMOAMENbHO NIAHUPOBAMb U NPOBOOUMb
Quszuueckue IKCnePUMEHMbl,

- Xapakmepuzogams 2100aibHble npooiembl, Cosuue
nepeo ueno8euecmeom: IHepeemuyecKue, Colpbesble,
9KOI02UYeCKUe, — U POTb PUBUKU 8 PeULeHUU IMUX
npoonem,

- pewiams NPaKmuKo-opUeHmMupo8aHHbvle
KayecmeeHubvle U pacyemuvie uzuieckue 3a0ayu ¢
8b100pOM u3UUECKOU MOOENU, UCNONILIYS HECKOLLKO
@uzuUecKux 3aKOHO8 UNU POPMYI, CEA3bIBAIOUUX
uzgecmuule usuieckue 8enUdUnbl, 8 KOHMeKcme
MENHCNPEOMEMHBIX C8s3ell;

- 00BACHAMb NPUHYUNBL PAOOMbL U XAPAKMEPUCTIUKU
UBYYEHHBIX MAWUH, NPUOOPOE U MEXHUYECKUX
YCMPpOUCms,




BHYTPEHHEN 3HEPTuy NP COBEPIIECHUHU pabOTHI;

- IeNIaTh BBIBOJIBI O TOM, UTO siBJIeHHE AU(y3un siBisercs
HEOOPaTUMBIM MIPOLIECCOM;

- IPUMEHSATH IPHOOPETEHHBIE 3HAHUS 110 TEOPUH TEIUIOBBIX
JBUTATEJICH UIsl pAlMOHAIBLHOTO IPUPOAOIIOIb30BaHUS U
OXpaHbl OKPYKaIOLEH CpeIbl

OcHoOBBI
3JIEKTPOAMHAMMKH
DNEeKTpOCTaTUKA

- 1aBaTh OINIPECIICHNS IOHATHUAM: TOUCUHBIN 3apsi,
JNIEKTPU3ALHNA TE,

JJIEKTPUYECKU U30JIMPOBAHHAS CUCTEMA TEJI, HIIEKTPUUECKOE
T10JI€, TMHUHU HAIPSHKEHHOCTH 3JIEKTPUYECKOTO TOJIA,
CBOOOJHBIE U CBSA3aHHBIE 3aPsiIbl, TOISPU3ALMS TUIIICKTPUKA;
(u3MYECKUX BEJIMYMH: SJEKTPUUECKUN 3apsij, HAPSHKEHHOCTD
JIIEKTPUYECKOTO 110JIs1, OTHOCUTEIIbHASL TUDJICKTPUYECKAs
IIPOHUILIAEMOCTb CPE/IbI;

- (hopMyIupOBaTh 3aKOH COXPAHEHUs HIEKTPUUECKOro 3apsa,
3akoH KyJoHa, rpaHuIbl UX IPUMEHUMOCTH;

- OIIUCHIBATH J€EMOHCTPALIMOHHBIE YKCIIEPUMEHTHI 110
ANEKTPU3ALNU TN U OOBSACHATH UX PE3YJIbTaThl; OMUCHIBATH
JKCIIEPUMEHT I10 U3MEPEHHUIO DJIEKTPOEMKOCTH KOHJIEHCATOPA,
- IPUMEHSATH MOTYUYEHHbIE 3HAHUS 1JIs1 6€3011acCHOTO
MCIOJIb30BaHUs OBITOBBIX MPHOOPOB U TEXHUUECKUX YCTPOHCTB

- NOHUMAM®b U 0OBACHAMb YELOCMHOCTb PUULECKOU
meopuu, paziuuams PaAHUYbl ee NPUMEHUMOCMU U
Mecmo 8 psdy Opyaux Guzuueckux meopuii;

- 61a0emb npuemMamu NOCMpOeHUs MeoPemuyecKux
00KA3amMenbcme, a makice nPOoSHOIUPOBAHUS
ocobeHHOCmell NPOMeKaHust Pu3ULeCKUx s61eHUl U
npoyeccos Ha OCHO8E NOTYYEHHBIX MeOPEeMUYeCKUX
86160006 U OOKA3ZAMENbCING;

- pewiams NPaKmMuKo-opueHmupoB8aHHvle
KayecmeeHubvle U pacyemuvle uzuuecKue 3a0ayu ¢
8b100pOM usUUECcKOU MOOENU, UCNONILIYS HECKOLLKO
@uzuUecKUx 3aKOHO8 Ul POPMYI, CE53bIEAIOUUX
uzgecmuule usuieckue 6eUdUHbl, 8 KOHMeKCme
MENCNPEOMEMHBIX C8sI3ell;

3aK0HBI TOCTOSIHHOTO
3JEKTPUUYECKOTO TOKA

- IaBaTh OTpEENCHUS MOHATUSAM: AJIEKTPUUECKHUI TOK,
MIOCTOSIHHBIN JIEKTPUYECKUI TOK, UCTOYHUK TOKA, CTOPOHHHE
CHJIBI, CBEPXIPOBOJIUMOCTD, JbIPKA, MOCIEI0BATEIBHOE U
napajieIbHOe COeJUHEHUE POBOHUKOB; (PU3UUECKUM
BeJIMYMHaM: cuia Toka, J/1C, conpoTuBIeHNE TPOBOIHUKA,
MOIIHOCTb 3JIEKTPUUYECKOTO TOKA;

- O0BSCHATD YCIIOBUS CYLIECTBOBAHUS FIEKTPUUECKOTO TOKA;

- OIIMCBIBATH JEMOHCTPALIMOHHBIN OMBIT HA MTOCJIE0BATEIBHOE U
napajiesIbHOE COEJUHEHUE IPOBOIHUKOB, TEIUIOBOE AEHCTBUE
NEKTPUYECKOT0 TOKA, IIEpejady MOLUTHOCTH OT UCTOYHHUKA K
MOTPEOUTENTIO; CAMOCTOSTENILHO MPOBEACHHBIN SKCIIEPUMEHT T10
M3MEPEHUIO CUJIBI TOKA U HANPSKEHUS C IIOMOILBIO aMIIEpMeETpa
U BOJIBTMETPA;

- MCII0JIb30BaTh 3aKOHBI OMa JIjIsl OJHOPOJHOTO MPOBOJHUKA U

- HOHUMAMb U 0OBACHAMb YETOCMHOCHb PUULECKOU
meopuu, pasiuuams SpaHuybl ee NPUMEeHUMOCMU U
Mecmo 8 psdy Opyaux guzudeckux meopui,

- 81a0emb npuemMamu NOCMpOoeHUs MeopPemuyecKux
00KA3amMenbCme, a makice nPoSHO3UPOBAHUs
ocobeHHocmell NPOmMeKaHus PU3ULeCcKux A61eHUll U
npoYecco8 Ha OCHOBE NOTYUEHHbIX MeOPEeMUUECKUX
86160008 U OOKA3AMENLCNE;

- 8b108UCAMb 2UNOME3bl HA OCHOBE 3HAHUS
OCHOBONONA2AIOWUX PUSULECKUX 3AKOHOMEPHOCMEU U
3AKOHO8,

- CAMOCMOAMENbHO NIAHUPOBAMb U NPOBOOUMb
Quzuueckue IKCNePUMEHMbL;

- peuiams NPaKmuKo-opueHmupoB8aHHvle




3aMKHYTOM 1enu, 3aKoH Jxoyia-JIenna mia pacuera
AJIEKTPUYECKUX LIETIEH.

KayecmeeHmvle U pacyemuvle uzuieckue 3a0ayu ¢
8b100pOM usUUECKOU MOOENU, UCNONILIYS HECKOTLKO
QusuecKux 3aKoH08 Ul GopMyi, C8a3b18AIOUSUX
usgecmmuole husuyeckue 8eIUUUHbl, 8 KOHMeKcme
MedcnpeoOMemHbIX C8s3ell;

- 00BACHAMb NPUHYUNBL PAOOMbL U XAPAKMEPUCTIUKY
U3YYEHHBIX MAUUH, NPUOOPOS U MEXHUYECKUX
YCmpoucme,

DNEeKTPUUYECKHUI TOK B
Pa3IUYHBIX Cpeax

- IOHUMAaTh OCHOBHbIE TOJIOKEHUS 3JIEKTPOHHOMN Teopuu
IIPOBOAMMOCTH METAJUIOB, KaK 3aBUCUT COIIPOTUBIICHUE
METAJJINYECKOr0 TPOBOAHHUKA OT TEMIIEPATyphI

- OOBSICHATD YCIIOBUS CYLIECTBOBAHMS MIEKTPHUECKOTO TOKA B
MeTajjiax, NOJyHIpPOBOIHUKAX, )KUJKOCTSIX U Ta3ax;

- Ha3bIBaTh OCHOBHBIE HOCUTEIH 3apsiI0B B MeTaJlIax,
AKHUJIKOCTSX, TOJIYIIPOBOJAHUKAX, Ta3aX U YCIOBUS ITPH KOTOPHIX
TOK BO3HUKAET;

- opmynupoBath 3akoH Dapaes;

- IPUMEHSATH MOJTyUYEHHbIE 3HAHUS JJIs1 O0ObSACHEHUS SBJICHUH,
Ha0J10/1TaeMBIX B IPUPOJIE U B OBITY

- 81A0emb npUeMamu NOCMPOEHUS. MEOPEMUUECKUX
00Ka3amenbCme, a maKice nPOSHOIUPOBAHUS
ocobennocmeti NPOMeKaHusi PU3ULeCKux A61eHUll U
npoyecco8 Ha OCHOBE NOJYUEHHbIX MeOPemMULecKux
86160006 U OOKA3ZAMENbCING;

- pewams NPaKmuKo-opUeHmMuposaHHvle
KauecmeeHuble U pacuemuvle puzuyeckue 3a0a4u ¢
8b100pOM u3UUeCKOU MOOeIU, UCNOIb3YS HECKOIbKO
Qu3ULeCKUX 3aKOHO8 UL POPMYIL, CEA3bIBATOUSUX
usgecmmole huzuyecKkue 8elIUUUHbl, 8 KOHMeKcme
MENCNPEOMEMHBIX C8SI3€lL,

11 knace

Tema OOyuaemblii HAYYUTCH OO0y4aeMmblii TOJTYYUT BO3MOKHOCTh HAYYHTHCS
OcHOBBI JlaBatTh orpeiesieHus MOHATUIA: MarHUTHOE T10J1e, UHAYKLIUS - NOHUMAMb U 0OBACHAMb YELOCMHOCIb (PUULECKOU
AJCKTPOAUHAMUKH MAaramMTHOI'O I10JIA, BUXPEBOC II0JIC, CHUJIa AMHepa, CHJia meopuu, pasiudantb Cpanuybl €e NPUMEHUMOCNU U
(mpoaosxeHue) Jlopenia, (heppomMarueTuk, JoMeH, TemrepaTtypa Kiopu, Mecmo 8 psidy Opyeux uzuueckux meoputi

MaruutHoe 1nose

MarduTHas MpOHUIIAaCMOCTh BCUICCTBA. HaBaTI) OMpECACICHUC
CAVMHUIBI MHAYKIIUA MAarHUTHOT'O I10JIA. Hepe‘lI/ICHHTB OCHOBHBIC
CBOMCTBA MarHUTHOTO ITOJIA.

I/I306pa)KaTI: MAarauTHBIC TUWHHUHA IIOCTOAHHOI'O MarHura,

ObvacHamb npuHyun pabomul YUKIOMPOHA U
macc-cnekmpoepaga.

Hccneoosame MAZCHUNIHblE ceolicmea mei,
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MPSIMOTO MTPOBOJIHUKA C TOKOM, KaTYIIKH C TOKOM.
Habmtonate B3aumoeiicTBrEe KaTyIIKH ¢ TOKOM M MarHuTa,
MAarHuTHOM CTPEJIKU U MPOBOJIHMKA C TOKOM, JIEHCTBHS
MarHMTHOT'O TOJISl Ha IBUKYIIYIOCS 3apSDKEHHYI0 YaCTHUILy.
@opMynMpoOBaTh 3aKOH AMIIepa, TPAaHULIbI €T0 TPUMEHUMOCTH.
OmnpenensTh HallpaBJIeHNUE JIMHUNA UHAYKIIMY MarHUTHOTO TOJIS
C TIOMOIIIBIO NpaBuiIa OypaBUyMKa, HAPABICHHE BEKTOPOB CUJIbI
Awmmnepa u cuisl JIopeHiia ¢ moMoIbio nIpaBuia JIEBOH PyKH.
[IpumensTs 3aKkoH AmMiiepa v popMyTy Ui BBIYUCICHUS CHUIIBI
JlopeHua npu penieHuu 3agad.

U320MOBTIEHHbLIX U3 PA3HbLIX MAMeEPUAloe.

ObvsacHames NPUHYUN Oeticmaust

9JIeKMPOUSMEPUMENbHBIX npubopos,

ZcpOMKOoco80pumeisl u 3]l€KmpO()6u2dm€Jl}l.

DNeKTpOMarHuTHas
WHIYKIUA

JlaBaTh onpeneneHus MOHATUIN: ABJICHHUE 3JIEKTPOMAarHUTHOM
WHIYKIWHA, MarHUTHBIA T0TOK, D/{C nnayknmm,
WHJIYKTUBHOCTb, cCaMOMHAYKIKUA, DJ]C caMOUHIyKIINH.
Pacno3naBate, BOCIIpOU3BOANTH, HAOIIOIAThH SBJICHHE
3J€KTPOMArHUTHOM MHAYKIUH, TOKA3bIBATh IPUYMHHO-
CJICICTBEHHBIC CBSI3U NPHU HaOIIOIeHUH siBieHuUs. Habmonate u
aHAJIM3UPOBATh HKCIIEPUMEHTBHI, IEMOHCTPUPYIOIIHE TPABUIIO
Jlenna.

®opMynupoBaTh npaBuiio JIeHia, 3aKk0H 3JIeKTPOMarHUTHOM
WHIYKIUH, TPAHUIIBI €70 TPUMEHUMOCTH.

UccnenoBaTh sSiBIEHUE JIEKTPOMATHUTHON MHAYKIIUH.

Ilepeyucaams yciosus, npu KOMopvix 603HUKAEN
UHOYKYUOHHDIL MOK 8 3AMKHYMOM KOHMYpe,
kamyuixe. Onpeoensims poib HCele3H020 CepOeyHUKA
6 kamywe. M300pasxcams epaguuecku sHewnee u
UHOYKYUOHHOEe MazhumHble nois. Onpedenamo
Hanpasiexue UHOYKYUOHHO20 MOKA 8 KOHKPEMHOU
cumyayuu.

- CamMocmosimenbHoO NAAHUPOBANMb U NPOBOOUMD
@uzuueckue IKCnepUMeHmbi;

- pewiams NPaKmuKo-opuUeHmupOBaHHbLE
KayecmeeHHbvle U pacyemuvle uzuieckue 3a0ayu ¢
8b100pOM huzurecKol modenu (MamepualbHas.
MOYKA, MaAMeMAMUYecKull MAsiMHUK), UCNOIb3YL
HeCKOIbKO u3uUyecKux 3aKoH08 uiu opmyi,
CBA3BIBATOWUX U3BECIHbIE (PU3UYECKUEe BETUYUHDL, 6
KOHMEKCMe MeNCNPeOMemHbIX Ces3ell;

- Onucwvieams npoyecc goznuxHoserus: /]C unoykyuu
8 0BUINCYUUXCSL NPOBOOHUKAX.

Ilpeocmasnamo npunyun deticmaus
NEKMPO2eHepamopa u 31eKmpoOUHaAMULECK020
MUKPOGPOHA.

Koge0anus v BOJHBI.
MexaHuueckue KoJjieOanus

- JlaBaTh omnpesienieHus MOHITHI: KoeOaHwus, Kojie0aTepHas
CUCTEeMa, MEXaHUYECKUE KOJIeOaHus, TAPMOHUYECKUE
KoJiebaHus1, CBOOOHBIC KOJIeOaHNs, 3aTyXalouue KojaeOanus,
BBIHY KJICHHBIE KOJICOaHMsI, pE30HAHC, CMEIICHHE, aMIUIUTY 1A,

- 81a0emb npuemMamu NOCMpOeHUs MeopPemuyecKux
00KA3amMenbCmes, a makice NPOSHOIUPOBAHUS

ocobenHocmell npomeKaHus uaUIecKux AieHull u
npoyeccos Ha OCHOBE NOJYYEHHbIX Meopemu4ecKux
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MepHOJ, YaCTOTa, COOCTBEHHAs YacToTa, (asa.

[lepeuncnsTh ycnoBUs BOZHUKHOBEHUs KoeOanuil. [IpuBoauth
MIpUMEPBI KOJICOATEIBHBIX CUCTEM.

OnuceIBaTh MOACIN: MPY>KUHHBIA MaITHUK, MAaTEMATUYECKUNA
MasTHHK. [lepedncnars BUIbI KOIe0aTeIbHOTO JIBMKEHUS, UX
cBoiicTBa. Pacmo3naBath, BOCIIPOU3BOINTE, HAOTIOAATH
rapMOHHYECKHE KoyieOaHusi, CBOOOHBIC KOJIeOaHus,
3aTyXawIinue KoieOaHus, BIHYKICHHBIC KOJIeOaH!s, pE30HAHC.
[TepeuyuncisiTh CIOCOOBI MOTYUYEHUST CBOOOIHBIX U
BBIHY)KJICHHBIX MEXaHHMUECKHUX KOJICOaHHIA.

CocTaBisTh ypaBHEHHE MEXaHUYECKUX KOJIeOaHM, 3aITUChIBATh
€ro pellICHHUE.

HaxonuTh B KOHKPETHBIX CUTYAIUsAX 3HAYCHUS IMepHUoJia
KOJIeOaHU MaTEMaTUYECKOTO U MPY>KUHHOTO MasATHHKA,
sHeprun MasTHUKA. OOBACHATH MPEBPAICHUS YHEPTUU TTPH
KOJICOaHUSIX MAaTeMaTHYECKOTO MasATHUKA U TPy3a Ha MPYKUHE.

86160008 U OOKA3AMENLCNG;

- Xapakmepuzo8ams CUCHEMHYIO C8513b MENHCOY
OCHOBONONALAIOUWUMU HAYYHBIMU NOHAMUIMU.:
NPOCMPAHCMBO, 8PeMS, OBUNCEHUE,

- 8b108UCAMb 2UNOME3bl HA OCHOBE 3HAHUS
OCHOBONONALAIOWUX PUSULECKUX 3AKOHOMEPHOCMeEU U
3AKOHO8,

- CAMOCMOAMENbHO NIAHUPOBAMb U NPOBOOUMb
Quzuueckue IKCnePUMEHmbl;

- pewiams NPaKmuKo-opueHmupoB8aHHvle
KauecmeeHubvle U pacuemuvle QuzuiecKkue 3a0ayu,
UCNONb3YSl HECKOTILKO U3UYECKUX 3AKOHO8 U
Popmyn, ce3bI8AIOUWUX UZBECTHBIE PUUYECKUE
BEUYUHB, 8 KOHMEKCME MEeNCNPEeOMEMHbIX C853ell,

- U300pasxcamov epaghuyecku 3a8ucumocms
AMAIUMYObL BLIHYHCOCHHBIX KOJeOAHUL OM Yacmombl
8bIHYJHCOQIOWell Cubl. AHAIU3UPOBaAMb U3MEHeHUe
OaHHO20 2papuKa npu U3MeHeHUU MPeHUsl 8 cucmeme.

DNeKTpOMarHUTHBIE
KoJeOaHus

- JlaBatp orpenieneHus MOHATHIA: SJIEKTPOMarHUTHbIE
Kosie0aHus, KojiedaTeNbHbI KOHTYpP, CBOOOIHBIE
3JIEKTPOMArHUTHBIE KOJeOaH!sl, BBIHYKCHHbIC
AJIEKTPOMATrHUTHBIE KOJIeOaHMsI, TEPEMEHHBIIN AIeKTPHUUECKUI
TOK, aKTUBHOE COIIPOTHUBIICHUE, ACHCTBYIOIIEE 3HAYCHUE CHIIBI
TOKa, IEHCTBYIOIIEE 3HAUCHHUE HAMIPSDKEHUS, TpaHchopmaTop,
ko3 duuueHt Tpanchopmaruu. M3o0paxats cxemy
K0JIe0aTeIHbHOTO KOHTYPA U ONMCHIBATH MPUHIIAI €T0 PaOOTHI.
Pacnio3HaBaTh, BOCIIpOU3BOUTH, HAOIIO1aTh CBOOOAHbIE
AJIEKTPOMATrHUTHBIE KOJIeOaH!sI, BEIHYKICHHbIE
3JIEKTPOMAarHUTHbIE KoJeOaHMsl, PE30HAHC B LIEMH NEPEMEHHOT0
TOKA.

AHanu3upoBaTh NPEBPAIIECHUS SHEPTUH B KOJIeOaTeIbHOM
KOHTYpE IPHU dJIEKTPOMArHUTHBIX KOJICOAHUSX.

Omnpenensats 1o rpaduky KojaeOaHUM ero XapakTepuCTUKU:
aMILTUTYAY, IEPHOJ U YaCTOTY.

- NOHUMAMb U 0OBACHAMb YETLOCMHOCIb DUULECKOU
meopuu, paziuuams PaAHUYbl ee NPUMEHUMOCIU U
Mecmo 8 psdy Opyeux uzuueckux meopuii;

- 671a0emb npuemMamu NOCMPOeHUst MeoPemudecKux
00KaA3amenbCme, a maKice nPOSHOIUPOBAHUS
ocobeHHoCmell NpOMeKaHust Pu3ULeCcKux sieHul u
npoyeccos Ha OCHO8E NOTYYEHHbIX MeOPEeMUUeCKUX
66160008 U OOKA3AMENbCINE,

- CAMOCMOAMENbHO NIAHUPOBAMb U NPOBOOUMb
Qusuueckue IKCnepUMeHmol,

- Xapakmepuzoeamu 2100a1bHble NPOOIEMbl, CMOsUUe
nepeo uenoseyecmeom: IHepeemudecKue, colpbesole,
9KoN02UYeCKUe, — U POTb QUUKU 8 PeuleHUU IMUX
npoonem,

- [Ipo6ooums ananozuro mesxicoy MexaHuyeckumu u
INEKMPOMACHUMHBIMU KONEOAHUAMU.
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MexaHn4decKHe BOJHEBI

- JlaBaTp onpeneneHus NOHATUI: MEXaHNYECKas BOJIHA,
[IOIIEPEYHAst BOJIHA, IIPOJOJIbHAS BOJIHA, CKOPOCTH BOJIHBI,
JUIMHA BOJIHBI, (ha3a BOJIHBI,3BYKOBasl BOJIHA, IPOMKOCTb 3BYKa,
BBICOTA TOHA, TEMOp, OTPa)XEHUE, IIPEIOMIICHHE, IOTTIOLICHNUE,
uHTEephEPEHIYs, OUuPparyus, noaApu3ayLus MEXaHUIECKUX
BOJIH, KOT€PEHTHBIE HICTOYHUKH, CTOSIYasl BOJIHA, aKy CTUYECKUI
PE30HaHC, INIOCKOIOJIIPU30BaHHAs BOJIHA.

[lepeynciaTs CBOMCTBA U XapPAKTEPUCTUKU MEXAHUYECKUX
BOJIH. Pacnio3HaBatk, BOCIIPOM3BOIUTH, HAOIIOAATh
MEXaHUYECKHE BOJIHBI, ITONIEPEUHBIE BOJIHBI, IIPOJOJIbHbBIE
BOJIHBI, OTPaKEHUE, IIPEIIOMIICHHE, TIOTJIOIICHHUE,
uHTepdhEpeHINIO, duppakyuio u NOIAPU3AYUI0 MEXAHUUECKIX
BOJIH.

Ha3piBaTh XapaKTepUCTUKU BOJIH: CKOPOCTh, 4aCTOTA, JJIMHA
BOJIHBI, Pa3HOCTH (has3.

OnpenensiTb B KOHKPETHBIX CUTYalUsIX CKOPOCTH, YaCTOTHI,
JUIMHBI BOJIHBI, pa3HOCTH (pa3 BOJIH.

- NOHUMAMb U 0OBACHAMb YEIOCMHOCHb PUIUUECKOU
meopuu, pasiuiams 2paHuybl ee nPUMeHUMOCU U
Mecmo 8 paody Opy2ux Guzuueckux meoputi;

- 61a0emb npuemMam. ROCMpPOEHUs MEOPEeMUIecKUX
00KA3amMenbCms, d MaKice NPOSHOIUPOBAHUSL
ocobenHocmel NPomeKaHus Pu3u4ecKux A6neHull u
npoYeccos Ha OCHOBe NOIYYEHHBIX MeOPeMUIeCcKUx
66160008 U OOKA3AMENLCNE,

- 8b10GUAMb 2UNOME3bl HA OCHOBE 3HAHUSL
OCHOBONONIA2AIOWUX PUSULECKUX 3AKOHOMEPHOCTEU U
3aKOHO8;

- CaMOCMOAMENbHO NIAHUPOBAMb U NPOBOOUND
Qusuueckue sKCnepuUMeHmobl

3anucvieamo u cocmasnams 6 KOHKPEMHbIX
CUMYayusixX ypaeHeHue 2apMoHuieckoll becyujetl
BOJIHbI.

BHGKTPOMaFHI/ITHI)Ie BOJIHBI

-J[aBaTh onpeneneHus NOHITHIL: JIIEKTPOMAarHUTHOE MOJIE,
BUXPEBOE IIEKTPUUECKOE T10JIE, dJIEKTPOMArHUTHBIE BOJIHBI,
CKOpOCTb BOJIHBI, JUIMHA BOJIHBI, (Da3a BOJIHBIL, 801HOGAS
NOBEPXHOCMb, PPOHM BOJIHbL, VY, NIOMHOCHb HOMOKA
U3TYYeHUS, MOYEUHbIU UCIOYHUK U3TYYEeHUs, OTPaXKEHHE,
IpeJoMIICHHUE, MOTIIOIIEHUE, HHTephepeHIus, AudpaKius,
MTONIEPEYHOCTD, OJIAPU3ALMS IIEKTPOMAarHUTHBIX BOJIH,
panuocBsI3b, paouoioKayus, aMILIUTY AHAs MOTYJISALMS,
JNETEKTUPOBAHUE.

OOBACHATH B3aUMOCBSI3b IIEPEMEHHBIX JIEKTPUUYECKOT0 U
MAarHuTHOTO T0JIeH. PHcOBaTh cxeMy paclpoCTpaHEeHUs
AJIEKTPOMAarHUTHOM BONHBI. [lepednciiaTes cBolicTBa 1
XapaKTEPUCTUKHU HIEKTPOMATHUTHBIX BOJIH.

- HOHUMAM®b U 0OBACHAMb YELOCMHOCHb PUULECKOU
meopuu, pasiuuams SpaHuybl ee NPUMEeHUMOCIU U
Mecmo 8 psody Opyeux guzureckux meopuii,

- 81a0emb npuemMamu NOCMpoeHUs MeopemuyecKux
00KA3amMenbCme, a makice nPoSHO3UPOBAHUs
0cobeHHocmell NPOmeKaHus PU3ULecKux A61eHUl U
npoYecco8 Ha OCHOBE NOTYUEHHBIX MeOPEeMUUECKUX
86160008 U OOKA3AMENLCNE,

- O0vACHAMb Npoyeccvl 8 OMKPLIMOM
KO1e0amenbHOM KOHMYpe, NPUHYUN U3TYYEHUS U
peaucmpayuu INeKmpOMAaAHUMHBIX 8OJIH.
Ob6vacHaAmMb NPUHYUNBL OCYUeCMBIIeHUS NPOYECCO8
Mooynayuu u demekmuposarus. Mzoopasxcameo
NPUHYUNUATbHBLE CXeMbl PAOUONEPeOamyuKa u
paouonpuemuuxa. Ocywecmanams paouonepeoayy u
paouonpuém.
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Onruka.
CBETOBBIE BOJIHBEI.

JlaBaTh onpeneneHus MOHIATUI: CBET, TEOMETPUYECKAS
OIITHKA,CBETOBOM JIy4, CKOPOCTh CBETA, OTPAKEHUE CBETA,
IIPEJIOMJIICHUE CBETA, ITOJIHOE OTPAKEHUE CBETA, yTOJ MaICHHUS,
yTOJI OTPaXKEHMsI, yTOJI IPEIOMIIEHUS], OTHOCUTEIIbHBIN
MOKa3aTeib MPeJIoMIIeHUs, aOCOTIOTHBINA OKa3aTeNb
IpesoMJICHUS, TUH3a, (POKYCHOE PacCTOSIHUE JINH3BI,
OINTHUYECKasl CUJIa JIUH3BL, AUCIIEPCHUS CBETA, HHTEp(EepeHIUsI
cBeTa, Audpakiys cBeTa, JUPPaKIMOHHAS peIIeTKa,
MOJIIpU3alus CBETa, €CTECTBEHHBIN CBET,
IJIOCKOIOJIIPU30BaHHBIN CBET.

OnuceiBaTh METOJIbI U3MEPEHUSI CKOPOCTH CBETA.

IlepeuncisaTs cBONCTBA CBETOBBIX BOJIH.

PacrnioznaBath, BOCIIpOU3BOINTh, HAOIIOAATh PACIIPOCTPAHEHUE
CBETOBBIX BOJIH, OTPaXXEHUE, IIPEIOMIIEHUE, TTOTJIOIIEHNUE,
JUCTepCUo, UHTEPDEPEHINIO, OUPpaKyuro u noaApU3aAYUI0
CBETOBBIX BOJH. @opMynnpoBath npuHUMI [ FoiireHca, 3aKoHbl
OTpaXeHUS U PEJIOMJICHUS CBETA, IPAHULIBI UX TPUMEHUMOCTH.
Crpouts X071 JIyya B IUIOCKONIApasuIeIbHON IUIACTHHE,
TPEYroJbHOU MpHU3Me, IOBOPOTHON IpU3Me, 000padnBaroLeit
npusMe, TOHKOM iarnH3e. CTpoUTh n300paskeHue MpeaMeTa B
IJTIOCKOM 3€pKajie, B TOHKOM JuH3€e. [lepeuncnsatb BUIbI JIMH3,
UX OCHOBHBIE XapaKTEPUCTUKN — ONTHYECKUN LIEHTP, IJIaBHAs
OINTHYECKas 0Chb, (POKYC, ONTUYECKAS CUIIA.

HaxoauTs B KOHKPETHOM CUTyallMy 3Ha4YEHUs yIJia MajeHus,
yIJIa OTPAKEHHUSI, yIJIa MIPEJIOMIIEHUS, OTHOCUTEIBHOTO
rokasateJsi peoMIIeHHs, a0COIIOTHOTO TOKa3aTes
IIPEIOMJIEHUS, CKOPOCTH CBETA B Cpelie, POKYCHOTro
PacCTOSHUSA, OITUYECKON CUJIBI JIMH3BI, YBEINYCHUSI JINH3HI,
neproJia TM(pPaKIMOHHON PEIIETKH, IMOJIOKEHHS.
UHTEPPEPEHIIMOHHBIX U AU(PAKIIMOHHBIX MAKCUMYMOB U
MUHHMYMOB. 3aITUCBIBAaTh (POPMYITy TOHKOH JINH3BI, HAXOIUTH B
KOHKPETHBIX CUTyalUsIX ¢ €€ IIOMOILBIO HEN3BECTHHIE
BEJIMYMHBI.

OOBACHATH NPUHIUI KOPPEKIIUH 3PEHHSI C HOMOIIBIO OYKOB.

- HOHUMAM®b U 0OBACHAMb YETOCMHOCHb (DUULECKOU
meopuu, pasiuuams SpaHuybl ee NPUMEeHUMOCIU U
Mecmo 8 psody Opyaux Quzuieckux meopuil;

- 61a0emb npuemMamu NOCMpOeHUs MeopemuyecKux
00KA3amMenbCme, a makice nPpoSHO3UPOBAHUs
ocobeHHocmell NPOmeKaHus PU3ULecKux A61eHUl U
npoYecco8 Ha OCHOBE NOJYYEHHBIX MEeOPEeMUYECKUX
86160008 U OOKA3AMENILCNG;

- Xapaxkmepuzo8ams CUCEMHYIO C8513b MENHCOY
OCHOBONONALAIOUWUMU HAYYUHBIMU NOHAMUAMU.
NPOCMPAHCMBO, B8PeMS, OBUIICEHUE, CUNA, IHEPIUsL

- 8b108U2AMb 2UNOME3bl HA OCHOBE 3HAHUS
OCHOBONONALAIOUWUX PUSUECKUX 3AKOHOMEPHOCMEU U
3AKOHO8;

- CAMOCMOSIMENbHO NIAHUPOBAMb U NPOBOOUMb
Qusuueckue IKCnEpUMEHmobl,

- Xapaxkmepuzoeams 2100anbHble npooIeMbl, CMOosuUe
nepeo uenoseyecmeom: IHepeemuiecKue, coblpbesoie,
9KOI02UYeCKUE, — U POTIb PUIUKU 8 PEULeHUU IMUX
npobnem;

- pewiams NPaKmuKo-opuUeHmupOBaHHbLE
KauecmeeHHble U pacuemuvle huzuyeckue 3a0a4u ¢
8b100pOM pusUUECKOU MOOENU, UCNONLIYSL HECKOTLKO
@usuYecKUx 3aKOHO8 UL POPMYIL, CEA3bIBATOUSUX
uzgecmHule (husuiecKue 6eUdUHbl, 8 KOHMeEKCme
MedcnpeOMemHbIX C8s3ell;

Ilepeuucnsams obracmu npumeHneHuss unmeppepenyuu
ceema, ougppakyuu ceema, NOIAPUIAYUU C8emd.
IIposepsimb cunomesvl: yeon NPeloMaAeHUs NPIMO
NPONOPYUOHANEH Vlly NAO0eHUsl, NPU NIOMHOM
CILOJCEHUU 08YX JIUH3 ONMUYECKUEe CUTbL
CKAA0bIBAIOMCS
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DKCTIEpUMEHTAIIBHO OIMPEEATh MOKa3aTeNb MPeIOMICHUS
cpensl, (hOKyCHOE pacCTOsIHEE COOMpAIONIeH U pacceusaroueti
JIMH3BI, JUTHHY CBETOBOM BOJIHBI C TOMOIIBIO AH(PPAKITUOHHON
peneTKu

I/I3J'Iy‘{eHI/Ie U CIICKTPbI

- JlaBaTh olpeeneHys MOHATHI: TEIUIOBOE U3IIyYECHHUE,
JNEKTPOIIOMUHECIICHIUSA, KaTOIOJIIOMUHECIICHIIUSA,
XEMUIIOMUHECHEHIINS, (POTOTOMUHECLIEHIIHS, CIUTOITHON
CIEKTp, JIMHENYATHIN CIEKTP, MOJOCATBINA CIIEKTP, CIIEKTP
IIOTJIOIICHMS, CIIEKTPAJIbHBIA aHAIIU3.

Ilepeuncnats BUIBI CIeKTpOB. Pacno3HaBaTh, 6ocnpouszeooums,
HaOJI0AATh CIUIOLIHOM CIIEKTp, TMHEHYAThINA CIEKTP,
IIOJIOCATBIN CIEKTP, CIEKTP U3IYyYEHHUS U ITOTJIOLICHUS.
[IepeuyncnaTs BUABI 3JIEKTPOMArHUTHBIX U3IYy4YE€HUN, UX
HMCTOYHHMKH, CBOMCTBA, IPUMEHEHNE.

CpaBHUBaTbH CBOMCTBA IEKTPOMArHUTHBIX BOJIH pPa3HON
Y4acCTOTHI

- 8b108U2AMb 2UNOME3bl HA OCHOBE 3HAHUS
OCHOBONONALAIOWUX PUSULECKUX 3AKOHOMEPHOCMEN U
3aKOHO8;

- CAMOCMOSIMENbHO NIAHUPOBAMb U NPOBOOUMb
@uzuueckue IKCnepuMeHmbi;

- pewams NPaKmuKo-opueHmupOBaHHbvLE
KayecmeeHmbvle U pacyemuvle uzuiecKue 3a0ayu ¢
8b100pOM huzuHecKol MOOeNU, UCNONb3YS HECKONbKO
@uzuueckux 3aKoH08 Ui PopmyI, CéA3bI8AIOUIUX
uzgecmHule (husuiecKue 6eUdUHbl, 8 KOHMeEKCme
MeAHCNPeOMemHbIX Ces3ell;

- U300pasicams, 00vACHAMb U AHATUSUPOBAND
KPUBYIO 3A8UCUMOCIU PACNPeOeNeHUsl IHEPSUU 8
cnekmpe abCcoImHO YepHO20 med.

OcHOBBI
crenuaJbHOi Teopuu
OTHOCHTEJIbHOCTH.

OcHOBBI
CIIeIMaIbHON TEOPHUH
otHocutenbHocTH (CTO)

- JlaBatp omnpenieneHus MOHATHIA: COOBITHE, TOCTYJIAT,
COOCTBEHHAs! MHEpLMaIbHAs CUCTEMA OTCUeTa, COOCTBEHHOE
BpeMsi, COOCTBEHHas JUIMHA Tejla, Macca MOKOsl, MHBAPHAHT,
SHEPrus MOKOS.

®opmynuposats noctysatsel CTO.

3anuceIBaTh BBIPAKEHUE U1l SHEPTUU NTOKOSI U NOJHOU SHEep2Ul
YaCTHIL.

- O0vacHAmMb NPOMUBOPEYUSL MENCOY KNACCUYECKOLL
MexaHukKou u snekmpoounamuxoi Makceenna u
npuuunsl nossnenus CTO.

- @opmynuposams 6160061 U3 nocmynamos CTO u
00BACHAMb PENAMUBUCICKUE IPPeKmbl COKPALYeHUs.
pasmepos mea u 3amMedNleHUsl BPEMEHU MeHCOY 08YMsL
COOBIMUAMU C MOYKU 3PEHUS OBUNCYUETICS CUCTEMDL
omcyema. Ananuzuposams gopmyny
DPEeNAMUBUCICKO20 3AKOHA CTLONCEHUS. CKOPOCMELL.
1Ipo6ooumys moeicenHble IKChepuMermbl,
noomeepacoarouwue nocmyramoel CTO u ux
CcnedCmausl.

KBanToBas ¢pusuka.
CBeTOBbIE KBAHTEI

- JlaBaTh onpeneneHus moHATUH: GoTodPPEKT, KBaHT, TOK
HACBIIIEHUS, 3a/ICPXKUBATOIICe HANTPSHKEHHE, padoTa BBIXO/Ia,
KpacHas rpanuna ¢porodpdekra,

PacnoznaBate, HaOmoaaTh siBieHUE GhoTodrddekra.
OnuceiBath onbIThl CTONETOBA.

- NOHUMAMb U 0OBACHAMb YELOCMHOCTb (DUULECKOU
meopuu, paziuluams PaAHUYbl ee NPUMEHUMOCIU U
Mecmo 8 psody Opyaux QuaudecKux meopuii;

- Qopmynuposams npeomem u 3a0a4u KGAHMOBOU
Quszuxu.
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®opmynupoBath runote3y IlnaHka o KBaHTax, 3aKOHBI
¢dorosdpdexra. AnanuzupoBarth 3aK0HBI PoTodhDeKTa.
3amuchIBaTh U COCTABIATH B KOHKPETHBIX CUTYAIUsX YPaBHCHNE
OiHInTeiHa 17151 PoTod3(h(heKTa M HAXOAUTH C €r0 TOMOIIBIO
HEHM3BECTHHIC BEINYHHBI.

HaxoauTh B KOHKPETHBIX CHUTYalHAX 3HAYCHUS MAaKCUMAIIbHOU
KUHETUYECKOW SHEPTHH (POTOIIEKTPOHOB, CKOPOCTH
(OTO3TIEKTPOHOB, pabOTHI BHIXO/A, 3aIUPAIOIIETO HAPSKECHNU,
YaCTOTHI M JJTMHBI BOJIHBI, YACTOTHI M JUTUHBI BOJIHBI,
COOTBETCTBYIOIIUX KPacHO rpanuie Gotorddexra.
[TpuBOoaUTE IPEIMEPHI UCTIONIB30BaHUs PoTodddeKTa.
OOBSACHATH CYyTh KOPITYCKYJIIPHO-BOJTHOBOTO TyaIH3Ma.

- CaMOCMOsAMenbHO NAAHUPOBAMb U NPOBOOUMD
@uzuueckue IKCnepUMeHmb;

- peuams NPaKmuKo-opueHmupo8anHble
KayecmeeHmbvle U pacuemmusvle usuyeckue 3a0aiu ¢
8b100pOM u3UUeCKOU MOOeNU, UCNOIb3YS HECKOIbKO
@usuuecKux 3aKoH08 Ul Gopmyi, Cea3bl8AIOUJUX
usgecmmvle huzuyecKue 8elIUUUHbl, 8 KOHMeKcme
MedHcnpeomMemHuIX Ces3ell;

- Onucvlieamo onvimsl Jlebedesa no uzmeperuro
oasnenusi ceema uBasunoea no onmuxe;

ATomHas pu3uka

JlaBaTb onpeneneHus MOHATUI: aTOMHOE SIIPO, SJHEPreTUUECKUI
YPOBEHb, SHEPI'Usl HOHU3ALIUU;.

OmnuceiBath onbITH Pesepdopaa.

OnuceIBaTh U CPaBHUBATH MOJIEIN aToMa ToOMCOHa U
Pesepdopna. PaccmarpuBath, ncciaenoBaTh U OMUCHIBATH
JIMHEeWYaThie CIeKTpbl. POPMYIHPOBATH KBAHTOBBIE MOCTYAThI
Bbopa. O0bsicHATE THHEYATHIE CIIEKTPBI aTOMa BOJI0POIa HA
OCHOBE KBAaHTOBBIX NnocTynaroB bopa. PaccuuteiBaTh B
KOHerTHOﬁ CUTyalluH 4aCTOTY U JJIMHY BOJIHBI UCITY CKAa€MOI'O
(dboToHa TpU TIEepexo/ie aTOMa U3 OJTHOTO CTAIIMOHAPHOTO
COCTOSIHU B IPYro€, SOHCPrur0 MOHMU3alliuu aToOMa

- 61a0emb npuemamu NOCMpPOeHUs MeoPemuyecKux
00Ka3amenbcme, a maKice nPOSHOIUPOBAHUS
ocobeHHOCmell NpOMeKaHust Pu3ULeCcKux s6ieHUll U
npoyecco8 Ha OCHOBE NOJYUEHHbIX MeOPemMULecKux
66160008 U OOKA3AMENbCNE,

- HAX00UMb 3HAYEHUS PAOUYCO8 CIAYUOHAPHBIX
opoum 21eKkmpoHo8 6 amome.

Onucvleams ycmpouucmeo u 00bACHAMb NPUHYUN
Oelicmeus 1azepa,

®du3uka aTOMHOTO Aapa

JlaBaTh onpeneneHus MOHATUI: MaCCOBOE YUCIIO, HYKJIOHBI,
sIIEPHBIE CUIIBL, 8UpmMyaibHble Yacmuysl, N1eeKT Macc, SHEPrus
CBSI3H, YJI€JIbHAsl SHEPTUSI CBSI3H ATOMHBIX SIIED,
PaaMoOaKTUBHOCTb, AKMUBHOCb PAOUOAKMUBHO20 8eUiecmaa,
Mepuo/ Noxypacnaga, MiCKyCCTBEHHasl pa0aKTUBHOCTD,
SIIEPHBIE PEAKIUH, SHEPTreTUUECKNN BBIXO/I IAEPHON PEAKIIMH,
LenHas sjiepHas peakuus, KodhUIMEHT pa3MHOKCHHUS
HEUTPOHOB, KPUTHUYECKASI MACCa, PEAKTOPHI-Pa3MHOKHUTEIH,
TEepMOsIIEpHast peaKIysl.

CpaBHUBaTh CBOWCTBA MPOTOHA U HEUTPOHA.

OnuceiBaTh IPOTOHHO-HEUTPOHHYIO MOJIEN SIAPA.

Ilepeuucnams u onucvl8ams Memoovl HAOAIOOEHUS U
peaucmpayuu s1emenmapusix yacmuy. Habrrooams
mpexu anvgpa-uacmuy 6 kamepe Bunbcoua.
Pecucmpuposamyo si0epHvie uznyuenus ¢ nNOMoubio
cuémyuxa I'eticepa. Onpeodensams UMNYIbC U IHEPLUIO
yacmuybl npu OBUNCEHUU 8 MACHUMHOM NoJe (No
gomoepagpusam).

- 671a0emb npuemMamu NOCMPOeHUst MeoPemuyecKux
00KA3amMenbCme, a makice NPOoSHOIUPOBAHUS
ocobeHHoCmell npOMeKaHust Pu3ULeCcKux seieHUl u
npoyecco8 Ha OCHOBE NOTYYEHHBIX MeOPEemUYecKUx
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OmnpenensiTh COCTaB siACP PA3TUYHBIX SJIEMEHTOB C TIOMOIIIBIO
tabnuiel Menaeneesa. M300paxxatb U 4UTATh CXEMBI aTOMOB.
CpaBHUBATH CHITY JICKTPHUECKOTO OTTAIKUBAHUS IPOTOHOB U
CWITy CBSI3U HYKJIOHOB B sIJIpE.

[TepeuncisaTh BUJIBI paJHMOAKTUBHOIO PacIiajia aTOMHBIX sIep.
CpaBHuBaTh CBOICTBA aibda-, 0eTa- U raMMa-u3TyYSHH.
3anuchIBaTh NMPaBHiIa CMEIICHUS TIPU PAJIHOAKTUBHBIX
pacnanax. OnpenensiTh 3IEMEHTBI, 00pa3yIOIINUEecs B Pe3yJIbTaTe
PaJMOaKTUBHBIX PACIIaJIOB. 3aIIUCHIBATh, OOBSICHATH 3aKOH
PaMOAKTUBHOTO pacriajia, yKa3blBaTh TPAHUIIBI €T0O
MPUMEHUMOCTH. OIpeesaTh B KOHKPETHBIX CUTYAIUSIX YHCIIO0
HEPACIAaBIINXCSI SI/IEP, YUCIIO PACTIABIINXCS SIEp, TEPUOJT
moJrypacnazia

86160008 U OOKA3AMENLCNG;

pewams npaKkmuKo-opueHmupo8aHHvie
KayecmeeHubvle U pacyemuvle uzuuecKkue 3a0a4u ¢
8b100pPOM uzULEeCKOU MOOENU, UCNONb3YSL HECKONbKO
@uzuUeCKUX 3aKOHO8 UNU POPMYI, CE53bLEAIOUUX
uzgecmuule husuiecKue 8elUdUHbl, 8 KOHMeKCme
MENCNPEOMEMHBIX C83ell;

DNIeMEeHTapHBIC YaCTHUIIBI

JlaBaTh onpenieieHusl MOHATHI: AHHUTWIIALINS, JIETITOHBI,
aZipOHBbI, KBapK, [JIFOOH.

[lepeuncasiTb OCHOBHbBIE CBOMCTBA AIIEMEHTAPHBIX YACTHII.
Bb1aensaTe rpynnsl 3J1eMEHTapHbIX YaCTHULI.

[lepeuncasTh 3aKOHBI COXPAHEHHUS, KOTOPBIE BHIMOIHIIOTCS MpU
MIPEBPALLEHUAX YACTHII.

OnuceiBaTh MPOLECCHl AaHHUTUIISIIUN YACTHUI] U aHTUYACTHULL U
POKIEHMS DJIEKTPOH-TIO3UTPOHHBIX Iap.

HasbiBaTh 1 cpaBHUBATH BUbI (DyHAAMEHTAIbHBIX
B3auMoJeiCcTBUI. ONUCHIBaTh POJIb YCKOPUTENIEH B U3yUYEHNUN
AJIeMEHTapHbIX yacTHll. Ha3bpIBaTh OCHOBHBIE BU/IBI
YCKOPUTENEH 2JIeMEHTapHbIX yacTull. Haxoauts B mutepaType u
B MHTepHeTe cBeeHHs 00 UCTOPUU OTKPBITHS 3JI€MEHTAPHBIX
4acTull, 0 TPEX 3Tanax B pa3BUTHUH (PU3UKH FJIEMEHTAPHBIX
YaCTHILI.

OnuchIBaTh COBPEMEHHYIO (PU3HUECKYIO KAPTHUHY MHUPA.

8b108U2AMb 2UNOME3bl HA OCHOBE 3HAHUS
OCHOBONONA2AIOWUX PUSULECKUX 3AKOHOMEPHOCMEU U
3aKOHO08,

- CaMOCMOSAMeENbHO NAAHUPOBAMb U NPOBOOUMb
Qusuueckue IKCnepuUMeHmol,

- pewams npaKmuKo-opueHmupo8anHbvie
KayecmeeHHbvle U pacuemusle husuyeckue 3a0aiu ¢
8b100pOM usUUECKOU MOOENU, UCNONILIYS HECKOTLKO
@usuyecKux 3aKoH08 Ul Gopmyi, Ca3bl8AIOUSUX
uzgecmuule husuieckue 6eIUdUHbl, 8 KOHMeKCme
MedHcnpeoMemHbIX Ces3ell;

Ctpoenue BcesieHHOI.
Conneunast Cucrema.
Crpoenune Bceenennoit

JlaBaTh onpeneieHusl MOHATHI: HeOecHas cdepa, IKIHUITHKA,
HeOeCHBIN 3KBaTOP, MOJIIOC MUPA, OCh MHpPA, KPYT CKIOHEHUS,
IpSIMOE BOCXOXKJIEHHE, CKIIOHEHUE, NTapajIake, Mapcek,
acTpOHOMMYECKasl €IMHULIA, IEPUTeNTUil, adennii, COITHEUHOE
3aTMEHME, JIYHHOE 3aTMEHHE, IUIaHEeThl 3¢ MHOM IPYIIIbI,
TUIaHETHI-TUTAHTHI, ACTEPOHJI, METEOp, METEOPHT, oTocdepa,

- HOHUMAMb U 0OBACHAMb YELOCMHOCHb (PUULECKOU
meopuu, pasiuiams paHuybl ee NPUMEeHUMOCMU U
Mecmo 8 psody Opyeux uzureckux meopui,

- 81a0emb npUemMamu NOCMpPOeHUs MeopemuyecKux
00KA3aMenbCme, a makice NPOoSHO3UPOBAHUsL
0cobeHHoCmell NpOMeKaHust hu3uULecKux saeieHull u
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CBETUMOCTD, IPOTyOepaHell, MpOTO3Be3/a, CBEPXHOBAs 3BE3/1a,
rajlaKTUKa, KBazap, KpacHoe cMelleHue, Teopust boibiioro
B3pbIBa, BO3pacT BceleHHoi.

Ha6monats JIyHy ¥ TUTaHETHI B TEJIECKOIL.

Brinensate ocobeHHOCTH cucTeMbl 3eMisi—JIyHa.
Pacnio3naBath, MOJIETMPOBATh, HAOIIOIATh JIYHHBIC U
COJTHEYHBIE 3aTMEHHSI.

OOBSCHATH MIPUIIUBHI ¥ OTJIUBHI.

OnuceiBaTh ctpoeHue ConHeyHoi cuctemsl. [lepeuncisatsh
IJIAHETHI U BUJIBI MAJIBIX TEJI.

OnuceiBatek cTpoenue CoJHIA.

Habmionate conneunslie natHa. CobmoaaTh npaBuia
6e3onacHocTH 1pu HaOmoaeHnu CoHIIA.

npoYecco8 Ha OCHOBe NOJYUEHHbIX MeOPemULecKux
86160008 U DOKA3AMENbCE,

ObvscHaAmMb cymb NOHAMUU «MEMHASL Mamepusy U
«mémmuas suepeussy. Illpusooums npumepol
UCNONIL30BAHUS 3AKOH08 QuU3UKU OJisl 00BACHEHUS
NPUPOObL KOCMUYECKUX 0OBEKMO8.
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Conep:xxanmne y4eOHOr0 nmpeaMera, Kypca
10 kiace

Beenenne (Pu3HMKa U eCTECTBEHHO-HAYYHBbI MeTO MO3HAHUS NpUpoabI) 1 4.

®dusuka — pyHIaMeHTanbHas HayKa o mpupoje. MeTo1bl Hay4HOIO UCCIIEJOBAHUS
¢u3nueckux sapneHun. MoaenupoBanrue GU3NIECKUX SABICHUNA U npoleccoB. Ou3nyeckuii 3aKoH —
IpaHuLbl IPUMEHUMOCTH. DU3HUecKre TEOPUH U MPUHIIUIT COOTBETCTBUSA. Poiib u MecTo Gu3uku B
(bopMHpPOBaHNU COBPEMEHHON HAYYHON KAPTHHBI MUPA, B IPAKTHUECKOU eI TEILHOCTH JTIO/ICH.
®du3nkKa u KyiabTypa.

Mexanuka. 27 4.

['paHuLIBI TPUMEHUMOCTH KJIACCUYECKON MEXaHUKU. BakHelllne KuHeMaTu4ecKue
XapaKTEPUCTHKHU — [IEPEMEILIEHUE, CKOPOCTh, YCKOpeHHE. OCHOBHBIE MOJIENH TE U JBUKECHUM.

B3aumoneiictue ten. 3akonsl BecemupHoro tsarotenus, ['yka, cyxoro tpenus. MaepuuanbHas
CUCTEMa OTcueTa. 3aKOHbl MeXxaHUKU HbroToHa.

NMnynbsc MaTepraibHONW TOUYKU M CUCTEMBI. VI3MEHEeHre U COXpaHEHNE UMITYJIbCa.
Hcnonb30BaHne 3aKOHOB MEXaHUKH JUISI OObSICHEHUS ABM)KCHUS HEOCCHBIX TN U JJI Pa3BUTHUS
KOCMHUYECKHUX HCCIe0BaHUN. MexaHnuecKasi JHEprusi CUCTEMBI TeJl. 3aKOH COXPaHEHUs
MeXaHU4eCcKoi sHeprun. Pabora cuibl.

PaBHOBecue MaTepHallbHON TOYKHU M TBEPJIOTO Tena. Y CJIOBUS paBHOBECHS. MOMEHT CUIIBIL.
PaBHOBeCcuE KUIKOCTH U ra3a. [[BHyKEHUE KUIKOCTEN U Ta30B.

JlaboparopHblie pabOThI

Jlaboparopuas padota Nel «M3ydueHne IBUKCHHS Tea IO OKPYKHOCTID

Jlaboparopnast pabota No2 «3mepeHue )KECTKOCTH TPYKUHBD)

Jlaboparopuas padota Ne3 «M3mepenue kodhPuimeHTa TpeHus CKOIbKESHUSD)

Jlaboparopuas padota Ned «M3yuenue qBuKeHUs Tena, OPOIIEHHOTO TOPU30HTATBHO

Jlaboparopuas padota Ne5 «M3ydyeHne 3aKOHa COXPAHCHHUS MEXaHHYECKON SHEPT UMD

Jlabopartopnast pabota Ne6 «3ydeHne paBHOBECHsI TeJla MO IEHCTBHEM HECKOJIBKUX CHIDY

Mouaexyasipnas ¢pusuka. Tepmogunamuxa. 17 u.

MonekynspHo-kuneruuyeckas reopusi (MKT) ctpoenus BemiecTBa U €€ SKCIIEpUMEHTAIbHbBIC
JoKa3aTenbcTBa. AOCOMIOTHAS TeMIiepaTypa Kak Mepa cpeiHel KHHETUYEeCKOW SHEPTHH TEIJIOBOTO
JBUKEHMSI YaCTHI] BelllecTBa. Moienpb uaeanbHoro rasa. J[apneHnue raza. Y paBHEHHE COCTOSTHUS
uJeanbHOro raza. Ypasaenue MenaeneeBa—Kmnaneipona. M3omnporeccsl.

ArperaTHbl€ COCTOSIHUSI BEILIECTBA.

Buytpennss sueprusi. Pabota u teruionepenadya kak cnocoobl H3MEHEHUS! BHYTPEHHEH
sHeprud. [lepBrlii 3akoH TepmoanHamMuku. HeoOpatumocTs TemnoBbIx npoueccos. [IpuHImmb
JIEHCTBUS TEIUTOBBIX MAILUH.

JlaGopaTopHbie paboThI

JlaGoparopnast pabota No7. «OmnbITHas MoBepKa 3akoHa I eii-Jlroccakay

OCHOBBI YJ1eKTPOAMHAMUKH. 17 4.

Onextpuueckoe mone. 3akoH Kynona. HanpshpkeHHOCTh M MOTEHITHAI DJIEKTPOCTATUIECKOTO
noJist. [IpoBOTHUKH, TTOTYTIPOBOIHUKH U AMAICKTpUKH. KoHIeHcaTop.

[TocTOSHHBIIN ANMEKTPUIECKUHN TOK. DIEKTPOABMKYIIAs cuia. 3akoH Oma JIsl OTHOH IIeTIH.
DNEKTPUYECKHUIA TOK B TIPOBOIHUKAX, JICKTPOJIUTAX, MOTYIIPOBOIHHUKAX, Ta3aX U BaKyyMe.

JlabopatopHblie paboOThI

Jlabopartopnast pabota Ne§. «M3yuenune mocienoBaTeI»HOTO U MapaIETbHOTO COSTUHEHHUS
MIPOBOHHUKOBY

Jlabopartopnast pa6ota Ne9. «M3mepenune 3/1C 1 BHYTpEeHHETO COMPOTUBIICHUS UCTOYHUKA
TOKa»

Pe3epB 6 u
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11 kaace

OCHOBBI JIEKTPOANHAMMKH (NMPOJOJIKEeHHE). 9 4.

MarauTtHoe noJie. 5 u.

MaruautHoe nosie. MHAYKIHS. MarHUTHOTO oJiA. BEKTOp MarHuTHOM MHAYKUMH. JleiicTBre
MarHUTHOTO TIOJIsL Ha TMTPOBOJIHUK C TOKOM U JBIKYIIYIOCS 3apsiKeHHYI0 yacTuily. Cuiia Amriepa.
Cuna Jlopenua. [IpaBuio neBoit pyku.MaruutHeie CBONCTBA BEIIECTBA.

DJIEeKTPOMATHUTHAsl MHAYKIHUSA. 4 4.

SIBneHuesneKTpoMarHuTHOM HHAYKIMU. Marautsblil notok. [Ipasuio Jlenua.3akon
3JIEKTPOMArHUTHOM MHIYKLUU.

OnekTpoMarHutHoe nosje. [IpakTuueckoe npyuMeHeHne 3aKOHa 3JIEKTPOMAarHUTHON MHAYKIIHH.
SBnenne caMOMHyKUMU. IHIyKTUBHOCTb. DHEPIHsl MArHUTHOI'O IOJIS TOKA.

JlaGopaTopHblie paboThI
JlabGopaTtopnas padora Nel «Habmronenne qeiCTBYS MarHUTHOTO TIOJIST HA TOK»
Jlaboparopnas pabota Ne 2«. MccnenoBanue SBICHUSIIIEKTPOMATHUTHOWUHIY KITHIDY

Kousie6anust u BosiHbI (15 4.)

Mexanudeckue KoJedanus (3 4.)

Mexanunueckue kosnebanust. CBoOoaHbIe KosiebaHus. MaTeMaTHYeCKUi U PY>KUHHBIN MasTHUKH.
[IpeBpatenus sHeprun Mpu KosiedaHusx. AMIUIUTY /1A, IEPUOT, YAaCTOTa, (a3za KoneOaHuil.
BeiHyx/1eHHbIE KOJe0aHMsl, pE30HaHC.

DJIeKTPOMArHUTHBIE KoJsiebanus (5 1)
DJeKTpOMarHUTHBIEKOIEOaHH .
Konebatenbublil kKoHTYp. CBOOOIHBIE 3IEKTPOMArHuTHbIe KoseOanus. [lepeMeHHbIi TOK.

Mexanuuyeckue BOJHBI (3 ).
Mexannyeckue BoaHBI. [lonepednsie UIIPO10IbHBIC BOTHBI. DHEPTHS BOJTHBI.

DJIeKTPOMarHUTHbIE BOJIHBI (4 4).
DIIEKTPOMArHUTHOE TOoJI€. DIEKTPOMArHUTHBIE BOJIHBI. BUXpEBOE 3JIEKTpUUECKOE TOJIE.
Jnana3oHbBIIEKTPOMArHUTHBIXU3TYUYEHU N U UXTIPAKTHIECKOCTIPUMEHEHHE.

JlaGoparopHbie pabOTHI
JlaboparopHnas pabota Ne 3 «Omnpezenenue yCKOpeHHsI CBOOOTHOTO MAIEHUS MPU TTOMOIIH
MasITHUKA»

OnTuka (134)

CgeTtoBble BOJIHBbI. ['eomeTpuyeckasi 1 BoJiHOBas onTuka (11 ).

I'eomerpuueckas ontuka.llpsMoarHEHOE pacCIPOCTPAHEHUE CBETA B OJHOPOIHOM Cpele.

3aKoHBI OTpaKEHHS U MperomiieHus cBeTa. [lomHoe orpakenue. OnTuaeckue nprudopsl. BoaHOBBIE
cBoiicTBa cBeta. CkopocTh cBeTa. MHTepdepennus cBerta. KorepeHTHOCTb.

Hudpakaus ceeta. [lonspuzamus ceera. Jucnepeus ceeta. [IpakTudyeckoe npuMeHeHHE
3JIEKTPOMArHUTHBIX U3Ty4YECHUH.

HN3ay4yeHnne u cekTpsl (2 4).
Buas! nznydenuit. Mcrounuku ceeta. Criektpbl. CrIEeKTpaIbHbIN aHAJINS.
[ITkana 3E€KTPOMAarHUTHBHIX BOJIH.
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Ha6nronenue cnekTpos.
JlabopaTopuble pabOTHI

Jlaboparopnas pabota Ne 4 «Onpenenenne noka3aTels MPEIOMIICHUS CTEKIIa
JlaGopaTtopnas pabota Ne 5«OmnpeneneHue JIMHBI CBETOBOM BOJIHBI

OcCHOBBI CHIENNAIBHON TEOPUH OTHOCUTEJIBHOCTH (3 4).

OcHoBBI crienuaIbHON Teopuu 0THOCUTENBLHOCTH (CTO) (3 u).

[Toctynatel CTO: HHBapUaHTHOCTh MOAYJIS CKOPOCTH CBETa B BaKyyMe, IPUHITUT
OTHOCUTEJIBLHOCTH DUHIIITCHHA.

CBs13b MacChl U SHEPTHH CBOOOHOM YACTHUIIbI. DHEPTHUS ITOKOS

KBanroBas ¢pusuka (17 4).
CaeToBbI€e KBAHTHI (5 4).
l'unoresza M. [1nanka o kBantax. @otosdpdexr. PoroH. YpaBHeHue A. DHIITEHHA IS

dotorddexra.

KopryckynsipHO-BOJIIHOBOH Iyallu3M.

AtomHas ¢pusuka (3 4).
[Tnanerapnras monaens aroma. OOBICHEHHE JIMHEWYATOTO CIIEKTPa BOJAOPO/Ia HA OCHOBE KBAaHTOBBIX
noctyJsaTos bopa.

®u3zuka aToMHOro saapa (7 4).

CocTaB u cTpoeHne aToMHOT0 siipa.Jledekt Macchl U sHEprus cBs3u aapa.PaguoakTuBHOCTE. Bub
pPaIMOaKTUBHBIX MPEBPAILEHUNA ATOMHBIX sJIEP.

3aKoH paJIMOaKTUBHOTO pacraja.

SAnepHsble peakuuu, peakyuu oenenus u cunmesa. Llennas peakuus nenenus anep.lIpumenenue
SICPHON SHEPTUU.

DJjleMeHTapHblIe YacTHLBI (2 ).
DneMeHTapHble YacThullbl. DyH/1aMEeHTAIbHBIEB3aUMO/ICCTBUSI.
Yckopumenu anemenmapnvix wacmuy

JIaGopaTopHbIe PabOTEI
JIaGopartopnas padora Ne 6 «OnpenenieHHENMITyJIbCa U SHEPTUU YaCTHUIIBI ITPH JIBHKECHUH B
MarHUTHOM T1oJie (110 GoTorpadusim)»

Crtpoenue Beesiennoii (5 u).

Conneunas Cucrema. Ctpoenue BeeneHHOM.

Bunumsie neuxenust HeOecHbIX Tel. 3akoHbl Kerepa.

ConHeyHas cucTeMa: IUIAHETHI U Majible Tena, cucreMa 3emisi—JlyHa.

Ctpoenue u 3Bomrorus Connua u 38€31. Knaccudukarus 38€3/1. 3BE31bI U ICTOYHUKHU X YHEPTHH.
lNanmaktuka. CoBpeMeHHBIE MTPEACTABICHUS O CTPOCHHUH U 3BOJIOIMK BceneHHoi.

Pe3eps (4 u).
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TemaTuveckoe INIAHUPOBAHHUE ¢ YKA3AHUEM KOJHYECTBA YaCOB, OTBOIUMBIX HA OCBOCHHE KaXK/I0i TeMbl

10 xnace
Kon-Bo Koar-
Pazzen 4ACOB Temer BO OCHOBHBIE BH/IBI AESTENBHOCTH 00y4atomuxcs (Ha yposre Y'Y J[) Bocmirareiibiias
4acoB ACATCIbHOCTD yHallluXCA
®uznka n - IaIOT OTIpeJIeTIeHNs MOHATUAM: 0a30BbIe (PU3HUIECKUE
1. Brenene 1 €CTECTBEHHO- 1 BEJIMYHMHBI, PU3NUECKHI 3aKOH, HAyYHAs THUIIOTE3a, MOJICIb B 1.2, 5.6,

Hay4YHbIIl METOJ ($u3NKe 1 MUKPOMHUPE, dJIEMEHTapHAsl YaCTHILIA,

TO3HAHUS IPUPOIBI (byHIaMeHTaIbHOE B3aNMOCHCTBHE;

- JJAfOT OIpEe/IeNICHHs IOHSITHIM: MEXaHUYECKOE JIBIKEHHE,
MaTepHajbHas TOUKa, TeJI0 OTCUeTa, CUCTEMa KOOP/HHAT,

Kunemaruka 6 paBHOMEPHOE MPSMOIIMHEIHOE IBIIKEHHE, paBHOYCKOpeHHoe | 1,2,4,6
paBHO3aMeUICHHOE JIBI)KEHHE, PABHONIEPEMEHHOE JIBIKCHHE,
nepuoaAnYecKoe (BpalareabHoe) IBUKEHHE;

3aKOHBI TUHAMUKI - (hopMyIHPYIOT 3aKOHBI HBIOTOHA, IPHHIIMIT CYTIEPIIO3ULIMN

Hurorona 4 CHJI, 3aKOH BCEMHUPHOTO TATOTEHUS, ;- PUMEHSIIOT IToJlydeHHsre | 2,3,5,7
3HAHWsI JUIsl pElICHUsI 38124
- BBIMOJIHSIOT [TOCTPOCHUE CHII, TIPUIIOKEHHBIX K TEIy,

Cuet B MexaHmKe > ONPEJENAIOT UX TPUPO.LY U 3HaueHne. POpMyYIIUPYIOT 3aKOH 1,2,4,6
I'yka.

- (hopMYIHPYIOT 3aKOH COXPAHEHUSI UMITYJIbCA C YYETOM
2. Mexannka 21 3aKOH COXpaHEHUs I'paHull UX TIPUMEHUMOCTH,

MMITyJTbCa 3 - JISJTal0T BBIBOJIBI M YMO3AKJIFOUEHHUS O ITPEUMYIIECTBAX 1.247
WCTIOJIb30BaHMSI DHEPTETHIECKOTO MOJIX0/1a TIPH PEIICHHUH Psijia
3aJa4 TMHAMUKH
(OpMYIHPYIOT 3aKOH COXpaHEHHS MEXaHMUECKON SHEPIHHU C

3axon COXpaHCHHA y4€TOM TPaHHI] UX TIPUMEHUMOCTH;

MCXaHHHICCKOH 4 - IeNaloT BBIBOJBI M YMO3AKIIIOUEHHS O TIPEUMYILIECTBAX 1,2,3,8

sHepriun WCTIOJIb30BaHMsI DHEPTETUIECKOTO MOJIX0/1a TIPH PELICHNUH psiaa
3aj1a4 TUHAMUKH
- IaIOT OTIpeJIeTICHNS OHSATUSM: PaBHOBECHE MaTEePUAIILHOM
TOYKH, PAaBHOBECHE TBEPJIOTO Tela, MOMEHT CHIIBI;

Craruka 3

- (opMyIHPYIOT yCIIOBHSI pABHOBECHS;
- IPUMEHSIFOT TOJYYCHHbBIC 3HAHUS [UTsT OOBSICHCHUS SBICHHIA,
HaOJI0TaeMBIX B TIPUPOJIC U B OBITY
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-Aar0T ONIPEACIICHUSA ITOHATUAM: 1aBJICHNUEC, PABHOBECUC
KHUJIKOCTH U rasa,

OCHOBBI - hopmymnupytot 3akoH Ilackans, 3akon Apxumena;
THAPOMEXAHHUKH - BOCIIPOM3BO/IAT yCIIOBHS PAaBHOBECHS KUIKOCTH U Ta3a, 1,2,5,6
yCIIOBUS TIIABAHUS TEJ,
- IPUMEHSIIOT OJTY4YEHHbIC 3HAHUS Il OOBSICHEHHUS SIBICHUM,
HaOJIF0TaeMBIX B IPUPOJIC U B OBITY
- JJAfOT OIIPEJIeNICHHs] TOHSITHSM: MHKPOCKOTIMYECKHE 1
MaKpOCKOITUYECKHUE MapaMeTphbl; CTAHOHAPHOE PAaBHOBECHOE
Ocroser cocrosiHue rasa. Temreparypa raza, abCoMIOTHBINA HOJb
MOJICKY IAPHO- TEMIIEPATyPhl, U30TPOIIECC; U3OTEPMHUUECKUH, N300apHBIH 1 1247
KHHCTHICCKON M30XOPHBIN MPOLIECCHI; o
teopun (MKT) - BOCTIPOM3BOJISIT OCHOBHOE YPaBHEHHE MOJIEKYJISIPHO-
KUHETUYECKOUM TeopuH, 3aKoH JlanbTOHA, ypaBHEHHUE
Knaneiipona-Menjeneesa, 3akoH I 'eil-Jltoccaka, 3akon [Tlapis.
YpaBHeHus -BOCIIPOM3BOJIAT OCHOBHOE YPaBHEHHE MOJICKYJISIPHO-
COCTOSIHHS Ta3a KMHETUYECKOH TeopuH, 3akoH [labToHa, ypaBHEHHE 2,4,6,7
Kunanelipona-MenaeneeBa, 3akoH 'eii-Jlroccaka, 3akoH lapas.
B3anmubie - IOHUMAFOT CMBICIT BEJTMYWH: OTHOCHTEIIbHASI BIaKHOCTb,
NpeBpalIeHUs napuuaibHOe JaBlICHHE;
JKHUJIKOCTH U Ta3a - Ha3bIBAaIOT OCHOBHBIE MOJIOKCHHS M OCHOBHYIO (PM3HUECKYIO
3. Monexyupras MOJIEITb MOJICKYJIIPHO-KHHETHYECKOIM TEOPUH CTPOCHHUS
(uzuka n 17 Kunxoctn BOIIECTBA; 12,45
TCpMOHAMIKA - KITacCU(UIMPYIOT arperaTHble COCTOSIHUS BELICCTBA;
Teeppubie Tena - XapaKTepU3YyIOT H3MEHECHHUE CTPYKTYPHBI arperaTHhIX
COCTOSIHHI BEIeCTBa NpH (a30BbIX MEPEX0AaX
- JJAfOT OTIpEe/IeNICHHs IOHSATHSIM: TEIUIOOOMEH,
TEIJION30JIMPOBAHHAS CUCTEMA, TEINIOBOI JBUraTeIb,
3aMKHYTBIH IIUKI, HEOOPAaTUMBINA TIpo1iece, (PU3NIECKIX
BEJIMYHMH: BHYTPEHHSISI SHEPTHUSI, KOJIMYECTBO TEIUIOTHI,
K03 PUIIUEHT MOJIE3HOTO ACHCTBHS TEMJIOBOIO ABUIATEIS,
OcHoBbi MOJIEKYJIa, ATOM, «PEAJIbHBIH ra3y, HACKILEHHBIN Map; 1268
TEPMOIMHAMUKHI 12,0,

- IOHUMAarT CMBICJI BEJIMYUH. OTHOCHUTCJIbHAsA BJIA)KHOCTD,
napIuanbHOe JaBICHIE;

- HA3bIBAIOT OCHOBHBIE MOJIOKEHHS U OCHOBHYIO (DH3HUECKYIO
MOJIENTE MOJIEKYIIPHO-KMHETHYECKON TEOPUH CTPOEHHSI
BEIIECTBA;

- KJIaCCH(UIMPYIOT arperaTHble COCTOSIHUS BENECTRA;
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- XapaKTepHU3yI0T N3MEHEHHUE CTPYKTYPbI arperaTHbIX
COCTOSTHHI BEIECTBa NPHU (a30BbIX MEPEXOAax
- (hopMyIHMPYIOT NEPBBIH U BTOPOIl 3aKOHBI TEPMOANHAMUKH;

4. OcHOBBI
3JIEKTPOIUHAMHUKHI

18

SHGKTPOCTaTI/IKa

- TAIOT OMPE/IEICHNUs TIOHATUSAM: TOUSUHBIN 3apsil,
DIEKTPHU3AIUS TEIT, DJICKTPUUCCKH H30JIMPOBAHHAS CHCTEMA Te,
ANIEKTPUYECKOE TT0JIC, JINHUU HANPSHKEHHOCTHU DIIEKTPHYECKOTO
T0JIs1, CBOOOTHBIE M CBSI3aHHBIE 3aPS/IbI, IO PU3AIIHS
TUDJICKTPUKA; PU3MUSCKUX BEITMYUH: DJICKTPHUCCKIH 3apsi,
HANPSHKEHHOCTh 3JICKTPUYECKOTO TO0JIsl, OTHOCUTEIIbHAS
JUDIIEKTPUYECKAs IPOHUIIAEMOCTh CPEIbL;

- (OPMYJIHPYIOT 3aKOH COXPaHEHUS dIIEKTPUIECKOTO 3apsia,
3akoH KyJioHa, rpaHuIlbl KX TPUMEHUMOCTH;

1,345

3aKOHEBI
[IOCTOSIHHOT'O TOKA

- TAIOT OIPEIENIEHUs OHATUAM: DIIEKTPUUECKUH TOK,
MTOCTOSTHHBIN 2JIEKTPUYECKHI TOK, HCTOUHUK TOKA, CTOPOHHUE
CHUJIBI, CBEPXITPOBOJIUMOCTD, JIbIPKa, ITOCIIEI0BATEIBHOE U
napaiebHOe COSTUHEHUE TPOBOJHUKOB; (PU3MUECKIM
BEIMUYMHAM: cuja Toka, DJIC, conpoTuBiIeHHE NPOBOIHUKA,
MOIIHOCTB 3JIEKTPHUUYECKOTO TOKA;

- 00BSACHSIOT YCIOBHS CYIIECTBOBAHUS DJIEKTPUUECKOr0 TOKA;

1,346

DIIEKTPUUYECKUI TOK
B PA3JIMYHBIX Cpelax

- OOBSICHSIIOT YCJIOBHSI CYLIIECTBOBAHUS AJIEKTPUIECKOTO TOKA B
MeTajulax, MOJyIPOBOIHUKAX, )KUAKOCTIX U Ta3ax;

- Ha3bIBAIOT OCHOBHBIC HOCUTEINH 3aps/I0B B METaJUIaXx,
KHJIKOCTSIX, TIOJYTIPOBOIHUKAX, Ta3aX U YCIOBHS IIPU KOTOPBIX
TOK BO3HHUKACT;

- hopmynmpyroT 3akoH Dapaes;

- IPUMEHSIFOT TIOJTYYCHHbIC 3HAHUS [Tl OOBSICHEHHUS SIBICHUM,
Ha0JI01aeMbIX B IPUPOJIE U B OBITY

2,4,5,6

5.Peszeps

Oo0o0maromiee
[MOBTOPEHUE

- 00001IAI0T U CUCTEMATU3UPYIOT MOTYUYCHHBIC 3HAHUS;

1,258

11 xiacc

Pasznen

Koi-Bo
JacoB

Tembl

Koi-
BO
4acoB

OCHOBHEBIE BUIBI IeITeNFHOCTH o0ydatomuxcs (Ha ypoBHe Y'Y 1)

BocnurarensHble 3a1a4u
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1.0cHOBBI
3JIEKTPOIUHAMHUKHI
(mponomxenme)

MaruuTHOEe mose

JlaBathb onpezeneHus MOHATHIA: MarHUTHOE T0JIe, HHIAYKIIHA
MarHuTHOTO I0JIs, BUXpEBOE MoJe, cuiia Amnepa, cuia JlopeHua,
(deppomarHeTuk, 1oMeH, Temneparypa Kiopu, MarHuTHas
MIPOHUIIAEMOCTh BelecTBa. JlaBaTh onpeaeneHne eqnHNLIbI
WHAYKIWW MarHuTHOro noJjs. [lepedncnars ocHOBHBIE CBOMCTBA
MarHUTHOTO TOJISL.

I/1306pa>1<aTL MAarHuTHBIC JIMHHUU IIOCTOSIHHOI'O MarHuTa, mpsimMoro
MMPOBOJHHKA C TOKOM, KaTYIIKHA C TOKOM.

HaGmronaTh B3anMoeiicTBHE KaTYIIIKK C TOKOM U MarHuTa,
MAarHUTHOM CTPENKU U MPOBOJHUKA C TOKOM, JEHCTBUS
MAaravuTHOIrO MMoJIsd Ha ABMXKYIIYIOCA 3apsPKCHHYIO YaCTULLY .

DopMynpoBaTh 3aKOH AMIIEpa, TPAHUILIBI €r0 MPUMEHUMOCTH.
Omnpenensats HalpaBjIeHUE JMHUN UHAYKLIUY MarHUTHOTO MOJIS C
MTOMOIIBIO TpaBUiIa OypaBunKa, HapaBIeHNE BEKTOPOB CHIIBI
Awmnepa u cuibl JIopeHIa ¢ moMOILbIo TpaBuiia JEBOM PYKH.

[IpumensaTs 3akoH Amriepa u (OpMYITy JUTsl BRIYUCICHHS CHITBI
Jlopenna mpu pelieHuu 3aj1ay.

1,3,5,7

DJIeKTpOMarHuTHas
WHJYKIUS

JlaBaTh ompeeneHust MOHATHI: SBICHUE ICKTPOMArHUTHON
WHIYKUUW, MarHATHBIN n0ToK, D/1C nHAyKIMH, UTHAYKTUBHOCTb,
camomaaykmwms, DJ1C camonHayKInu. @opMyIHpOBATH MPABUIIO
Jlenma, 3aK0H 2JIEKTPOMArHUTHON WHAYKIIMH, TPAHUIIBI €TO
MIPUMEHUMOCTH.

HccnenoBath siBIICHHE AICKTPOMAarHUTHOW WHIYKITHH.PaGoTaTs B
Tape ¥ rpyIe Py BHIMOTHCHUH MPAKTUYECKUX 3aJaHuH,
[JIAHUPOBATH SKCIIEPUMEHT.

Ilepeuncnarb npuMepbl UCTIOIB30BAHUS SIBICHUS
3JIEKTPOMArHUTHOW UHIYKIUH.

PacrioznaBatb, BOCIIPOU3BOANTH, HAOIIOATD SIBJICHUE
CaMOWHAYKIINH, TIOKa3bIBATh MPUYNHHO-CJICICTBEHHBIE CBSI3U TPU
HaOroieHNH siBeHus. @OpMyTUpOBATh 3aKOH CAMOMHYKIIUH,
IPaHULBl €70 MPUMEHUMOCTH.

1,4,5,6

2. KoneOanus u

15

MexaHu4ueckne

JlaBatb omnpezeneHus MOHATHIA: KoieOaHus, Koie0aTenbHas
cucTeMa, MeXaHW4YeCKUe KojeOaHus, rapMOHUYECKUE KoeOaHusl,

1,3,4,6
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BOJIHBI

KoJIeOaHUs

cBOOOIHBIE KOJIEOaHMsI, 3aTyXalOIIHe KOIeOaH s, BEIHYKICHHBIC
Kosie0aHusl, PE30HAHC, CMEIICHNE, aMILTUTYIa, IEPUOI, 4acTOTa,
COOCTBEHHAs 4acToTa, (haza.

[lepeuncnsaTe ycioBUs BOSHUKHOBEHUS KoneOanuid. [IpuBoanuTh
IpUMEPHI K0IeOaTeTbHBIX CUCTEM.

OnuceiBaTh MOJENH: NPYKUHHBIA MAsITHUK, MAaTEMaTUYECKUH
MasTHHUK.PaboTaTe B mape u rpyIme npu perieHnn 3a1a4d 1
BBINOJHEHUH MPAKTUYECKUX 3aJaHUM, UCCIIENOBAHUMN,
[JIAHUPOBATH HKCIIEPUMEHT.

DIIeKTPOMArHUTHEIC

KOJIeOaHUs

JlaBaTh onpe/ieiieHus MOHSATHI: AIEKTPOMAarHUTHBIE KOJIeOaHus,
KoJie0aTeNbHBIN KOHTYP, CBOOOIHBIC JIEKTPOMArHUTHBIC
KOJIeOaHus1, aBTOKOJICOaH U], aBTOKOJIeOATeIbHAS CHCTEMA,
BBIHYKJICHHBIC 3JICKTPOMArHUTHBIC KOJICOAHMS, TIepeMEHHBIH
3HeKTpPI‘IeCKHI>'I TOK, aKTUBHOC COIIPOTUBJICHUEC, NHAYKTUBHOC
COIPOTHBJICHUE, EMKOCTHOE COIPOTHBIICHHUE, TTOJTHOE
COMPOTHBIICHUE LMK MEPEMEHHOTO TOKA, ICHCTBYOIICE
3HAUCHHE CUIIBI TOKA, ICHCTBYIOIIEE 3HAUCHNE HATIPSDKCHUS,
tpanchopmarop, ko3ddunuenT rpanchopmanuu. M3oo0paxkars
CXeMy K0JieOaTeTbHOTO KOHTYPA M OMUCKHIBATH MPUHITHIT €TO
paboTHI.

AHanu3upoBaTth MPEeBpalleHNs YHEPTUH B KoJieOaTeIbHOM
KOHTYpE IPH JIEKTPOMATHUTHBIX KOJICOAHUSX.

2,357

Mexanuueckue
BOJIHBI

[lepeuuncnaTs CBOWCTBA M XapaKTEPUCTUKA MEXaHUIECKHIX BOJIH.
Pacmo3naBath, BOCIIPOW3BOANTD, HAOMIOAATh MEXaHUICCKIE
BOJIHBI, IOTIEPEYHBIC BOHBI, TPOJOILHBIC BOJTHBI, OTPAXKCHUE,
MpesoMIIeHHE, TIOTJIONIeHUE, nHTepdepeHInto, TU(PPaKINIO U
TTOJISIPU3AIINIO MEXaHMISCKUX BOJIH.Ha3bIBaTh XapakTEPUCTHKH
BOJIH: CKOPOCTb, 4YaCTOTA, JIJIMHA BOJIHBI, PA3HOCTH (ha3.

Omnpenensath B KOHKPETHBIX CUTYAIUIX CKOPOCTH, YaCTOTHI,
JUTHHBI BOJTHBI, pa3HOCTH (a3 BOJH.

2,3,5,6

DIIeKTPOMAarHUTHBIC
BOJIHBI

PacrnioznaBatb, HaOMIOAATH JIEKTPOMATHUTHBIC BOJTHBI,
U3IydeHue, NpuéM, oTpakeHue, NpeaoMIIeHHe, MOTIOEHHE,
uHTEepEepeHLnIO0, TUPPAKIHIO U TOJIIPU3ALUI0
JJIEKTPOMArHUTHBIX BOJIH.
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HaxonuTh B KOHKPETHBIX CUTYAIHSIX 3HAUCHUS XapaKTePUCTUK
BOJIH: CKOPOCTH, YaCTOTHhI, JUIMHBI BOJIHBI, Pa3HOCTH (a3, MIyOuHy
PaIMOJIOKAIIH.

CpaBHHUBATh MEXaHUYECKUE U DJIEKTPOMATHUTHBIC BOJIHEI.
OOBSCHSTH PUHIIMITBI PAJHOCBSI3U U TEJICBUJICHUSI.

3. Onrtuka

13

CBETOBBIE BOIHEL.
I'eomeTpuueckas u
BOJIHOBAs ONTHUKA

11

JaBaTh onpeaeneHus MOHATUN: CBET, TeOMETPpUUECKast
OTITHKA,CBETOBOH JTyd, CKOPOCTh CBETa, OTPayKEHHE CBETa,
MIpeIOMIICHHE CBETA, ITOJIHOE OTPAKEHNE CBETa, YIoJl A eHHS,
YTOJI OTpaKCHUA, YIroJl MPEeJIOMIICHUS, OTHOCHUTEIbHBIN
MOKa3aTelb MPEIOMIICHHS, a0COIIOTHBIN MTOKa3aTelb
MIPeNOMIICHHS], JTUH3a, (POKYCHOE PACCTOSHUE JTMH3BI, OITHYECKAas
CWJIA JIMH3BI, TUCTICPCHUS CBETA, MHTEP(EPEHIIMS CBETA,
TUQpakus CBeTa, TUPPaKIIMOHHAS PEIIeTKa, OISIPU3aIUs
CBETa, €CTECTBEHHBIN CBET, MJIOCKOMOJIAPU30BAHHbBIN
cBer.OnuceIBaTh METO/Ibl UBMEPCHUA CKOPOCTHU CBETA.
[lepeuncnate cBOWCTBA CBETOBBIX BOJH.CTPOUTH X0/ JIyya B
IJIOCKOIapasuIeIbHOM MIIACTUHE, TPEYTOJIbHOU MpU3ME,
MTOBOPOTHOM MprU3Me, 000paunBaroIIei Mpu3Me, TOHKOM JTHH3E.
Crpouth H300paXKeHHe MpeIMeTa B IIIOCKOM 3epKalie, B TOHKOM
nuu3ze. [lepeduncnsaTe BUIBI TUH3, UX OCHOBHBIC XapaKTEPUCTUKHU
— ONTHYECKHUH LEHTp, TIaBHAsl ONTHYECKas OCh, POKYC,
ONTHYEcKast Cuja.

1,3,5,6

W3nyuenue u
CIIEKTPHI

[aBarb onpenieneHus MOHITUI: TEIJIOBOE U3IIyUEHUE,
JJIEKTPOJIIOMUHECIIEHIINS, KaTOAOTIOMHUHECIIEHIIHS,
XEMHITIOMUHECTICHIINS, ()OTOTFOMUHECTICHITNS, CTUTOTHON
CIIEKTp, JINHEHYATBhIil CIIEKTP, I10J0CATHII CIIEKTP, CIEKTP
HOTJIOIEHNUs, CIIEKTPAJIbHBIN aHAJIN3.

[lepeunciate BuabI crieKTpoB. Pacrio3HaBaTh, BOCIIPOU3BOUTD,
HaOJFOIaTh CIUIONIHOM CIIEKTp, TMHEHYATBIN CIIEKTP, MOJI0CATHINH
CIEKTp, CIIEKTP U3JIyYECHHUsI U ITOTJIOILECHHUS.

1,235

4. OcHOBBI
crieMaJIbHOU
TEOpUU
OTHOCHTEILHOCTH

4.1. OCHOBBEI
creraabHOM
TEOpUU
OTHOCHUTEIBHOCTH

(CTO)

JlaBatb onpeneseHus MOHATHI: cOOBITHE, IOCTYJIAT, COOCTBEHHAS
HHEpLHaIbHAS CUCTEMA OTCUETa, COOCTBEHHOE BpEMH,
coOCTBeHHasI JTTMHA Tejla, Macca MMOKOsl, HHBAPUAHT, SHEPTHSI
MOKOs1.3alMChIBaTh BBIPAXKEHUE JJIs SHEPIUH MOKOS U TOJTHON
sHepruu yactui.Haxonuts B nmuteparype u B Murepuere
nH(pOPMAIIIO 0 TeOpHH IPUpPa, IKCTIEPUMEHTAX, KOTOPHIC
npuBenu k cozfanuio CTO, OTHOCUTENBHOCTH PacCTOSTHUM 1
MTPOMEKYTKOB BpeMeHH, Onorpaduu A. DWHIITEHHA.

1,3,4,7
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5. KBantoBas
¢duznka

17

CBeTOBBIE KBAHTBI

Hagate onpesesneHus moHTui: GoTodddekr, KBaHT, TOK
HaCBIILIEHHS, 3a/IePKUBAIOIEE HAIPSDKEHUE, paboTa BBIXO/a,
KpacHas rpanuna gorodddexra,

DopMynHpOBaThH MPEAMET U 3a7a91 KBAHTOBOU (DU3UKHU.
PacnioznaBatp, HaOmoaath siBieHne porodddexra.
OnuceiBaTh omnbIThl CTONETOBA.

dopmynuposath runoTesy [manka o KBaHTax, 3aKOHBI
tdhoTorpdexra. Ananm3upoBath 3aK0HBI HoTOoIPPeKTa.
3anuchIBaTh U COCTABIIATh B KOHKPETHBIX CUTYAIMAX YpaBHEHUE
OiiamTeiHa 11 GoTodhdPexTa 1 HaXOAUTH C €ro ITOMOIIBIO
HEM3BECTHBIC BEIMUNHBI.

1,2,6,8

AtomHas (husuka

JlaBaTb onpeaeneHys MOHATUI: AaTOMHOE SIAPO, YFHEPreTUUECKUI
YPOBEHb, YHEPTUSI HOHU3ALUHU, CIOHTAHHOE U BBIHYK/ICHHOE
M3JIy4eHHUE CBETA.

OmnuceiBaTh ONBITH Pesepdopma.

OnuceIBaTh U CPaBHUBATH MOJIENIH aToMa ToMcoHa U
Pezepdopmaa. PaccmarpuBath, ucciieoBaTh U ONMHACHIBATE
JTUHEHYaThIe CTIEKTPhI. POPMYITMPOBATH KBAHTOBBIEC MOCTYJIATHI
bopa. O0bsCHATH TUHEIYATHIE CIIEKTPHI aTOMa BOJOPOIa Ha
OCHOBE KBAaHTOBBIX NOCTynaToB bopa. PaccunteiBaTh B
KOHKPETHOH CUTYyalluy YacTOTY U JIMHY BOJIHbI

1,356

dusuka aToMHOTO
spa

JlaBatb ompezeneHus MOHATHIA: MACCOBOE YMCIIO, HYKIOHBI,
SIICPHBIC CUJIBI, BUPTYaJbHbBIC YaCTHIIbI, 1e()EKT Macc, SHEPTUs
CBSI3H, yJIeJIbHAs SHEPIUsl CBSI3U aTOMHBIX sIIEp,
PaZMo0aKTUBHOCTH, AKTUBHOCTH PaINOAKTHBHOTO BEIIECTBA,
MIepHOo/ MoJTypacna/ia, MICKyCCTBEHHAs PalnOaKTUBHOCTb,
sIIEPHBIE PEaKIUK, YHEPIeTUYECKUI BBIXO/ SJIEPHOM peakiui,
LETHAs siIepHas peakuus, Ko3GUIUEHT Pa3MHOKCHHS
HEHUTPOHOB, KPUTHYECKAst Macca, PEaKTOPBI-PAa3MHOKHUTENH,
TepMOsiZIEpHas peakiusl.

CpaBHUBATh CBOWCTBA MPOTOHA U HEUTpPOHA.

OnuceIBaTh MPOTOHHO-HEUTPOHHYIO MOJIETH SIIpa.
Omnpenensars cocTaB siA€p Pa3IMUHbIX 3IEMEHTOB € IIOMOLIbIO
Tabmuubl Menaeneesa. M300paxaTh 1 4NTaTh CXEMBbI aTOMOB.
CpaBHHMBATh CHITY 3JIEKTPHYECKOTO OTTAIKWBAHUS TIPOTOHOB U
CUJLY CBSI3U HYKJIOHOB B slIpe.

1,2.4,7

DneMeHTapHbIe
YaCTHIIBI

HaBaTB OIMPEACIICHUS MMOHSATHUH: AHHUT WA, JICOTOHLBI, aIDOHBI,
KBapK, I''TFOOH.
Hepe‘II/ICHHTB OCHOBHBIE CBONCTBA OJICMCHTAPHBIX YaCTHII.

2,3,8
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Be1aensiTe rpynsl 3JIEMEHTApHBIX YaCTHULL.

ITepeunciATh 3aKOHBI COXPAHEHUS, KOTOPBIE BBIIOJIHSIIOTCS IPU
[IPEBPALLECHUAX YACTHUILL.

OnuceIBaTh MPONECCH AaHHUTWIISIIIANA YaCTUI] M aHTHYACTHIL U
POKJIEHUS] WIEKTPOH-IIO3UTPOHHBIX Map.

JaBatp onpezeneHus MOHATHIA: HeOecHas cepa, SKIUITHKA,
HeOECHBIN SKBATOP, IMOIIOC MUPA, OCh MHPA, KPYT CKIIOHCHWS,
IPSIMOE BOCXOJKJIEHUE, CKJIOHCHUE, TIapallIake, Mapcek,
ACTPOHOMUYECKAS SAMHUILIA, IEPUTEITHIA, aelIUi, COTHEUHOE
3aTMEHUE, TYHHOE 3aTMEHUE, TUIAHEThI 3€MHOU TPYTIIIbI,
IJIAaHETHI-TUTAHTRI, aCTEPOUT, METEOP, METEOPHT, (hoTochepa,

6. CTpoeHue gﬁgf:;:aé . . CBETHMOCTb, IPOTYGepaHelL, yIibeap, HeHTPOHHas 3Be31a,
Beenennoii - LTpocHHC y€pHas JIbIpa, MPOTO3BE3/1a, CBEPXHOBAS 3BE3/[a, FAIAKTHKA, 1,357
Beenennoit KBa3ap, KpacHoe CMelleHHe, TeopHs BoNbIIOro B3phiBa, BO3PACT
Bcenennoi.
Ha6nronats JIyHy ¥ n1aHeTsl B TEJIECKOI.
Brimensats ocoberHocTH cuctemsl 3emisi—JIyHa.
Pacmo3naBath, MOJeTUpPOBaTh, HAOTIOAATE JIYHHBIC U COJTHCUHBIC
3aTMCHU.
OOBSICHATH NPUIIUBBI M OTIIHMBBI.
7. PezepB Obobmaromee 4
TIOBTOpEHIE - 0000IAI0OT ¥ CHCTEMATU3UPYIOT MTOJTyYeHHBIE 3HAHUS 1,2,3,6
COI''TACOBAHO COI''TACOBAHO
[Ipotokon 3acenanus kadeapbl €CTECTBEHHBIX 3amecTtuTens nupektopa no YBP

muciuminH yuuteneit MbBOY COIL Ne 28
H.H.HoBocenbuesa

oT «30» aBrycra 2021 roga Nel oT «30» asrycta 2021 rona

PykoBoaurens Cenesnena O.A.
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