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YTBEPXIEHO

PCUICHUCM TICAArOrmaeCKOro COBCTa

ot 31.08.2022 rona mpotokoa Nel

[Ipencenarens Xpynésa JI.B.

PABOYAA ITPOT'PAMMA

ITo ¢pusmuke

VYpoBenb o6pazoBanus (kaacc) cpeauee odiiee oopazoBanue, 10-11 kinacco

KomuuectBo wacos 136

Yuurene Jlaxman Taresina @enopoBHa

[Iporpamma pazpabdortana Ha ocHoBe ®I'OC cpennero o0IIero

00pa30BaHus;0CHOBHOM 00pa30BaTEIBHOM MPOTPAMMEBI CPETHETO OOIIETO

obpazoBanus MBOY COIII Nel6; aBropckoii mporpammel A.B. laTtanunaoi

«Dusuka. Paboune nmporpammel. [IpeameTHas TuHUS Y4EOHUKOB CEPHUH

«Kmaccuueckuii kype». 10-11 kmaccel: yueOHOE mocoOue st

obmieoOpasoBarenbHbIX opranusanuii, M. «IIpocBemenuey, 2017 .



1. IlnanupyeMble pe3yJbTaThl OCBOCHHUS Y4eOHOI0 MpeaMeTa

JINYHOCTHBIE Pe3yJIbTAThI:

- YyBCTBO FOPAOCTH 33 POCCUUCKYIO (PM3UYECKYIO HAYKY, TyMaHHU3M, ITOJIOKUTEIILHOE OTHOIIIEHNE K TPY/Y, LeNIEYyCTPEMIEHHOCTD;

- TOTOBHOCTb K OCO3HAaHHOMY BBIOOpY JalibHENIIEN 00pa3oBaTeIbHON TPAaEKTOPUH;

- YMEHHUE YIPABJIITh CBOEH NT0O3HABATEIBHOMN ACSITEIBHOCTHIO.

MertanpeaMeTHble pe3y/ibTaThl:

- HCTI0JIb30BaHHE YMEHUN U HABBIKOB PA3JIMUYHbIX BUJOB IM03HABATEIbHON AESTEIbHOCTH, IPUMEHEHNE OCHOBHBIX METO/I0B MTO3HAHUS (CUCTEMHO-
MH(OPMALMOHHBIN aHAJIN3, MOJIETUPOBAHUE U T.J.) JAJIS U3YUEHUS PA3JIMYHBIX CTOPOH OKpY’KaIoLIeil 1eHCTBUTEIbHOCTH;

- HCTI0JIb30BaHHE OCHOBHBIX MHTEIJIEKTYaIbHBIX ONEepalnii: popMyIHpoBaHUE TUIIOTE3, aHAINU3 U CUHTE3, CPaBHEHUE, 00001IeHNe, CUCTEMaTH3all ks,
BBISIBJICHHE IPUYNHHO-CIIEJICTBEHHBIX CBS3€H, IONCK aHAJIOTOB;

- YMEHHE IeHEepUpOBaTh UJEH U ONPEIENIATh CPEICTBA, HEOOXOAUMBIE /TSl MX peaTnu3alluy;

- YMEHHE OIpeesITh e U 3a/1a4M 1€ TEeIbHOCTH, BHIOMPATh CPEACTBA pealn3aliy Lejei U MPUMEHATh UX Ha MIPaKTHKE;

- HCTIOJIb30BaHKE Pa3IMUHBIX UICTOYHUKOB JJIs MOJTy4YeHus (pu3ndeckoit nHGopMaluu, MOHUMaHHE 3aBUCUMOCTH COJIepKaHUs U POPMBI
IpeJCTaBIeHUs HH(POPMALIUK OT LieJIel KOMMYHHMKAIMK U aJipecaTa;

- OBJIaJICHHE HaBBIKAMHU CAMOCTOSITEIILHOTO PUOOPETEHHS HOBBIX 3HAHUI, OpraHu3aiy yueOHOM NesITeIbHOCTH, 110 CTAHOBKY LI€JIeH, IUIaHUPOBaHHU,
CaMOKOHTPOJISL U OLICHKU PE3YNIbTATOB CBOCH IEATCIBHOCTH, YMEHHUS MTPEIABUIETh BO3ZMOKHBIE PE3YJIbTaThl CBOUX JCUCTBH;

- pa3BUTHE MOHOJIOTUYECKOHN U AUAJIOrMYECKON peur, YMEHHE BbIPa)XKaTh CBOU MBICIIU U BBICIYIIMBATh COOECEHUKA, IOHUMATh €r0 TOUYKY 3peHHUS;

- yMeHHUe paboTaTh B IPYIIE C BHINOJIHEHUEM PA3JIMYHbIX COLUAIBHBIX POJIEH, OTCTaUBaTh CBOU B3IVIAbI, BECTU AUCKYCCHIO.

IIpenmeTHble pe3yJibTaThI

O0y4aeMblil IOJTYYUT BO3MOKHOCTh

Tema O0y4yaeMblii HAYYHTCHA
HAYYHThCHA
BBenenune (Ousuka n - JaBaTh ONpeeNICHNUs NOHATHAM: 0a30BbIe (PU3MUECKUE - NOHUMAmMb U 0OBACHAMb YELOCMHOCHb
METO/Ibl HAyYHOT'O BEJIMYMHBI, PU3NIECKUI 3aKOH, HAyYHAasl TUIIOTE3a, MOJICNb B | (husuueckoli meopuu, paziudams cpaHuybl ee
MO3HAHU) ¢u3nKe 1 MUKpOMHUpE, JIEMEHTapHasl YacTHIIA, NPUMEHUMOCTU U MECMO 8 POy OPY2UX
(byHaMEHTaJIbHOE B3aMMOICHCTBHE; @uzuueckux meopuil

- Ha3bIBaTh 0a30BbIe (PU3MUECKHE BETUUUHBI, KPAaTHBIE U
J0JIbHBIE €JUHULIBI, OCHOBHbIE BU/IbI (DYHIaMEHTATBHBIX
B3aUMOJCHCTBUN. VX XapaKkTepUCTUKH, paguyC NCHCTBUS;
- JIeJIaTh BBIBOJIbI O IPAHUIIAX MPUMEHUMOCTH (PU3UUECKUX
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TEOPUId, UX TPEEMCTBEHHOCTH, CYILIECTBOBAHUH CBS3EU U
3aBHCHUMOCTEH MeX 1y (PU3NYECKMMHU BETHUYUHAMU;

- HHTEPIPETUPOBATH (PU3MUECKYIO0 HHPOPMAIIHIO,
ITOJTY4EHHYIO U3 IPYrUX HCTOYHUKOB

Mexanuka
Kunematuka

- 1aBaTh OINPEACICHUS TIOHATHSAM: MEXaHUICCKOE JIBIKEHUE,
MaTepHuaibHas TOYKa, TeJIO0 OTCYETa, CHCTeMa KOOP/IMHAT,
pPaBHOMEPHOE MPSMOJIMHEHHOE TBMKCHHE, PABHOYCKOPEHHOE
Y PaBHO3aME]ICHHOE JIBFDKEHUE, PAaBHOTICPEMEHHOE
JBIDKEHUE, TIEPUOINUECKOE (BpalaTeIbHOE) ABUKCHHE;

- UCIIOJIB30BATH IS ONTMCAHUS MEXaHUYECKOTO NBIKEHUS
KHHEMAaTHYECKUE BEJIMUNHBL: PAJINYC-BEKTOP, TIEpEMEIICHHE,
MyTh, CPEJTHSS ITyTeBast CKOPOCTh, MTHOBEHHAS 1
OTHOCHUTEIIbHASI CKOPOCTh, MTHOBEHHOE U
IIEHTPOCTPEMHUTETHHOE YCKOPEHHE, TICPHO/I, YacTOTa,

- Ha3bIBATh OCHOBHBIE MOHATHS KHHEMATHKH;

- BOCIIPOM3BOIUTH OTBITHI ["anumest 11t u3ydeHus
CBOOOJTHOTO TAJICHUS TEJI, OMMUCHIBATH YKCIIEPUMEHTHI TI0
M3MEPEHUIO YCKOPEHUsI CBOOOTHOTO Ta/ICHHS;

- IeNAaTh BEIBOALI 00 0COOEHHOCTAX CBOOOIHOIO MMAACHUS TE
B BaKyyMe U B BO3/yXE;

- IPUMEHSATH TOJIYYCHHBIC 3HAHUS B PEIICHUH 337124

- NOHUMAMb U 0OBACHAMb YELOCMHOCHb
Quzuueckoll meopuu, paziuyams SpaHuybl ee
NPUMEHUMOCTU U MECIO 8 PAOY OPY2UX
Qusuyeckux meopuii;

- 81a0emb npUemMamL NOCMpOeHUs.
meopemuueckux 00Ka3amenbCcme, a maKice
NPOCHO3UPOBAHUSA OCODEHHOCMel NPOMEKAHUS
Qusuyeckux A6neHull U NPOYeccos Ha OCHO8e
NONYYEeHHbIX MeoPemuyecKux 8bl80008 U
0oKazamenbCcms,

- Xapakmepuzo8amv CUCMEMHYIO C853b MeNCOY
OCHOBONONIALAIOWUMYU HAYUHBIMU NOHAMUAMU.
NPOCMPAHCMB0, 8peMs, 08UNCEHUE,

- 8b106UAMb 2UNOME3bl HA OCHOBE 3HAHUS
OCHOBONONIALAIOWUX PUIULECKUX
3aKOHOMEpHOCMEl U 3aKOHO8;

- CAMOCMOAMENbHO NIAHUPOBAMD U NPOBOOUMD
Qusuyeckue IKCnepuUMeHmsl;

- pewiams NPAKMUKO-0PUEHMUPOBAHHbBLE
KauecmeeHHbvle U pacuemuvle usuiecKue 3a0ayu
¢ 8b100pOM huzuuecKoll Mooenu (MamepuaibHas
MouKa, Mamemamuieckuil MasmHux), UCNOIb3Ys
HeCKOIbKO u3uieckux 3aKOH08 Ui QpopmyI,
CBA3BIBAIOWUX UIBECMHBIE PUULECKUE GETUUUNDI,
8 KOHMEKCme MeNCnpeOMemHbIX C8s3ell,

- 00BACHAMY YCI08USL NPUMEHEHUSL (PUSULECKUX
MoOenel npu peuleHuu Gu3uLecKux 3a0ad,
Haxooums a0eK8ammyo npeodylo#CeHHOU 3a0aye
Qusuyeckyro mooens, pazpeuiams npooLemy Kax
HA OCHOBE UMEIOWUXCS 3HAHULL, MAK U npu
NOMOWU MEMOO08 OYEHKU.




JnHamuka

- JaBaThb ONPCACIICHUA IMOHATHUAM: HHCPLUAJIbHAA U
HCUHCpLUAIbHAas CUCTEMaA OTC‘IéTa, HHCPTHOCTD,

cuJa TSDKECTH, CUJIA YIIPYTOCTH, CHUJIa HOPMAIBbHOM peakinu

OIIOPBI, CHJIa HATsDKEHUA. Bec Tena, cua TpeHus mokos,
CHUJIa TPEHUSI CKOJIbKEHHUS, CUJIa TPEHUS KaueHUs;

- popmynHrpoBaTh 3aKOHBI HEFOTOHA, IPUHITHIT
CYNEPHO3UIMHU CUJI, 3aKOH BCEMUPHOTO TATOTEHHUS, 3aKOH
I'yka;

- ONUCBIBATH OMNBIT KaBeHauIa no n3MepeHuto
rPaBUTAIMOHHOM MTOCTOSIHHOM, OTIBIT IO COXPaHEHHIO
COCTOSIHUSI TIOKOSI (OTIBIT, TOATBEPKIAIOIINMA 3aKOH
WHEPINHN ), IKCIIEPUMEHT TI0 U3MEPEHUIO TPEHUS
CKOJIL)KEHUS

- JIeNaTh BEIBOJBI O MEXaHW3ME BO3SHUKHOBECHHUS CHIIBI
YIPYTOCTH C IOMOIIBIO MEXaHUYECKOW MOJIENTN KPUCTAILIA;
- IPOTHO3UPOBATH BIIMSHUE HEBECOMOCTH Ha MOBEACHUE
KOCMOHABTOB MPH JJIUTEIBHBIX KOCMUYECKHUX MOJIETAX;

- IPUMEHSTH MOJTYYEHHbIC 3HAHUS JJIs PELICHUS 3a/1a4

- 871a0emsb npuemamiy NOCMpPOEHUsl
meopemuyeckux 00KazamenbCms, a makice
NPOCHO3UPOBAHUS OCOOEHHOCMEU NPOMEKAHUSL
@uzuueckux a6ienHUll U NPOYECccos Ha OCHOBe
NOJYYEHHBIX MeopemUu4ecKux 6b160006 U
0oKazamenbcme,

- XapaKmepuzo8ams CUCMEMHYIO C853b MENCOY
OCHOBONONALATOWUMU HAYYHBIMU NOHAMUIMU:
NPOCMPAHCMBO, 8PEMsl, OBUNCEHUE;

- 8b10GUSAMb 2UNOME3bl HA OCHOBE 3HAHUSL
OCHOBONONALAIOUUX PUULECKUX
3aKOHOMEPHOCMell U 3AKOHO8,

- CaMOCmosamenbHo NIAGHUPO8AMb U NPOBOOUMb
@uzuueckue IKCnePUMEHMbl,;

- pewams nPaKmuKo-opueHmupoOBaHHbvle
KayecmeeHHvle U pacuemuule huzuieckue 3a0avu,
UCNONIL3YA HECKOILKO (YU3UYECKUX 3aKOHO8 Ul
dopmyn, cesa3visarOwuUx usecmusle Qusuyeckue
BEIUYUHDL, 8 KOHMEKCE MEeHCNPEOMemMHbIX
ceszeul;

- 00BACHAMb YCIL0BUS NPUMEHEHUS PU3UUeCcKUX
Mooenell npu peweHuu uauieckux 3a0ay,
HAxXo0umv a0eKk8ammyo NPedioNCeHHOU 3a0aye
Guzuuecxyro mooenn, pazpewams NpoodIemy KaKk
Ha OCHOBe UMEIOWUXCS 3HAHUU, MAaK U npu
HOMOWU MEMOO08 OYEHKU.

3aK0HBI COXpaHCHUA B
MCXaHHUKC

- 1aBaTh ONpEAEICHUS OHATHAM: 3aMKHYTasi CUCTEMA,
pEaKTUBHOE JIBUJKEHUE; YCTOMUNBOE, HEYyCTOMYUBOE,
0e3pa3IMyHOE PABHOBECHS; MOTEHIMAIbHbBIE CUJIbI,
a0COJIIOTHO yIpYruil 1 aOCOIIOTHO HEYNPYruid yap;

(I)I/ISI/ILICCKI/IM BCIIMYMHAM: MEXaHNYCCKasA pa60Ta, MOIIIHOCTD,

OHEPTUs, IOTCHIUAJIbHAA, KHHCTUYCCKAA 1 IIOJIHAA
MCXaHHYCCKas SHCPIus,

- (I)OpMy.TII/IpOBaTL 3aKOHBI COXpAaHCHUA UMITYJIbCA U SHCPIUU

C YYCTOM I'paHUI] UX NPUMCHUMOCTU;

- NOHUMAMb U 0OBACHAMb YENOCIMHOCb
@uzuueckoli meopuu, paznuiams Spanuybl ee
NPUMEHUMOCTU U MECMO 8 POy OPY2UX
@uzuueckux meopuii;

- 81a0emb npuemamu HOCMpoeHUs
meopemuyeckux 00Ka3amenbCms, a makice
NPOCHO3UPOBANUS OCOOEHHOCMEU NPOMEKAHUsL
@uzuueckux a61eHUll U NPOYECCo8 Ha OCHOBE
HOJIYYEHHBIX MeopemuiecKux 66160008 U




- JACJIaTh BBIBOABI 1 YMO3AKIIFOUCHUSA O MPCUMYILICCTBAX
HCIIOJIb30BAHUA SHEPTCTUYICCKOTO IMOAX0Aa ITPpHU PCIICHUN
pdaaa 3aaa4 JMHAaMUKH

00Ka3amenbcme,

- XapaKmepuzo8ams CUCMEMHYIO C853b MEHCOY
OCHOBONONALAIOUSUMU HAYYHBIMU NOHAMUAMU.
NPOCMPAHCMBO, 8peMs, 08UMCeHUe, CUA,
oHepausl;

- 8b106ULAMb 2UNOME3bl HA OCHOBE 3HAHUS
OCHOBONONALAIOUUX PUULECKUX
3aKOHOMeEpPHOCMell U 3AKOHO8,

- CAMOCMOAMENbHO NIAHUPOBAMb U NPOBOOUMb
@uzuueckue IKCnepUMEHmbl;

- Xapaxmepuzoeams 2100anbHble npooiembl,
cmosiuue nepeo 4en08edecmeom:
9HepeemuiecKue, Cblpbegble, IKON02UUecKue, — U
PONb husuUKU 8 peuteHuu Smux npooem,

- pewams nPaKmuKo-opueHmupoOBaHHbvle
KauecmeeHHble U pacyemuvle uzuieckue 3a0ayu
€ 86100pOM huzUHeCKOlU MOOeNU, UCTONIb3Y5
HeCKOIbKO u3U4ecKux 3aKoH08 uiu popmyi,
CBA3BIBAIOWUX U3BECHIHbIE (PUZUYECKUEe BETUYUHDL,
6 KOHMEKCme Me#CnpeOMemublx Ces3ell;

- 00BACHAMb NPUHYUNBL PAOOMbL U
Xapakxmepucmuxu u3y4yeHHvIX Maulut, npubopos u
MEXHUYECKUX YCMPOUCME,

- 00BACHAMb YCI0BUS NPUMEHEHUS. PUBUYECKUX
Mooenell npu peweruu Quauueckux 3a0ady,
Haxooums adeK8ammyo npeoylodNCeHHOl 3a0aye
Qusuyeckyro mooens, pazpeuiams npooLemy Kax
HA OCHOBE UMEIOWUXCSL 3HAHUL, MAK U npu
ROMOWU MEMOO08 OYEHKU.

Cratuka

- laBaTh ONpE/IEeHUs IOHATUSM: paBHOBECHE
MaTepUalIbHOM TOYKH, paBHOBECUE TBEPJIOTO TEJIa, MOMEHT
CHJIBI;

- (opMynHpOBaTh YCIOBHS PaBHOBECHS,

- IPUMEHSATH MOJIyYCHHbIE 3HAHUS JJIs1 00bSACHEHUS SBJICHUH,
Ha0JII01aeMBIX B IPUPOJIE U B OBITY

- NOHUMAMb U 0OBACHAMb YEeNOCIMHOCMb
@uzuueckoli meopuu, paznuuams 2panuybl ee
NPUMEHUMOCTU U MECMO 8 PsA0Y OPY2UX
@uzuueckux meopuii;

- 871a0emb npUeMam. NOCMpOeHUs.
meopemu4eckux 00Ka3amenbCme, a maKoice




NPOCHO3UPOBAHUSL OCOOEHHOCMEN NPOMEKAHUSL
QusuyecKux seieHull U NPOYecco8 Ha OCHO8e
HOJYYEHHbIX MeoPemui4eckux ble0008 U
00KA3amMenbCme,

- 8b10BU2AMb 2UNOME3bl HA OCHOBE 3HAHUS
OCHOBONONALAIOWUX PUSULECKUX
3AKOHOMEPHOCME U 3AKOHO8;

- CaMoCmosimenbHO NIAHUPOBAMb U NPOBOOUNMb
Qusuyeckue IKCnepUMeHmol

OcCHOBEHI THAPOMECXaHUKN

-71aBaTh ONPE/ENICHUS IOHATHUSM: JaBJI€HHUE, paBHOBECHE
XKUJKOCTHU U rasa;

- popmynupoBath 3akoH Ilackans, 3akon Apxumena;

- BOCIIPOU3BOJIUTH YCIIOBUS PAaBHOBECHSI )KUIKOCTHU U Ta3a,
YCIIOBUS IJIaBaHUS TeJl;

- IPUMEHSTH MOJTY4YECHHbIE 3HAHUS JJIs1 OOBSICHEHUS SIBICHUH,
HaOJII0aeMbIX B IPUPOJIC U B OBITY

- NOHUMAM®b U 0OBACHAMb YETLOCMHOCHIb
Qusuyeckol meopuu, pasiuiams 2panuybl ee
NPUMEHUMOCTIU U MEeCMO 8 PSIOY Opyeux
Qusuyeckux meopuii;

- 81a0emsv npuemami NOCMpPOEHUs.
meopemuyecKux 00Ka3amenbcms, a makice
NPOCHO3UPOBAHUSL OCOOEHHOCMEN NPOMEKAHUSL
QusuyecKux seieHUll U NPOYECco8 Ha OCHOBE
HOJYYEHHbIX MeoPemu4eckux 6bl80008 U
00KA3amMenbCcme,

- 8b10BU2AMb 2UNOME3bl HA OCHOBE 3HAHUS
OCHOBONONALAIOWUX PUSULECKUX
3AKOHOMEPHOCMEN U 3AKOHO8;

- CaMoCmosimenvHoO NIAGHUPOSANMb U NPOBOOUNMb
Qusuyeckue IKCnepUMenmobl

MounekynspHas ¢puzuka u
TepMoiMHamMuKka. Monekyns
pHO-KMHETHUYECKasi TEOPHs

- 1aBaTh ONPEACICHUS OHATHAM: MUKPOCKOIIMYECKUE U
MaKpOCKOIMYECKHE NTapaMeTPhl; CTALMIOHAPHOE PABHOBECHOE
cocrosiHUe rasa. TemnepaTypa rasa, abcoJIFOTHBIA HOJIb
TeMIIepaTyphbl, U30MPOLIECC; U30TEPMUUECKUH, U300apHbIi U
M30XOPHBIN IPOLIECCHI;

- BOCIIPOM3BOJUTH OCHOBHOE YPABHEHUE MOJIEKYJISIPHO-
KMHETUYECKOHN TEOpUH, 3aKOH [lanbTOHA, ypaBHEHUE
Knaneiipona-Menneneesa, 3akoH I'eii-JItoccaka, 3aKkoH
[apmns.

- opMynHpoBaTh YCIOBHS UJECATBHOTO ra3a, ONUCHIBATh
SIBJICHUSI HOHU3ALIUY;

- UCIOJI30BaTh CTATUCTUYECKUI MOX0 JUIsl ONTUCAHUS

- NOHUMAMb U 0OBACHAMD YEIOCMHOCHb
Qusuyeckoli meopuu, paziuvams 2paHuybl ee
NPUMEHUMOCTNU U MeCMO 8 psi0y Opy2ux
Qusuyeckux meopuii;

- 81ademsv npuemamu NOCMpOeHUsl
meopemuyecKux 00Ka3ameibcma, a makice
NPOCHO3UPOBAHUSL OCOOEHHOCTMElU NPOMEKAHUsL
Qusuyeckux aeieHull U NPoYecco8 Ha OCHO8e
NONYYEHHbIX Meopemuieckux bl80008 U
doKazamenbcma,

- XapaKmepuzo8ams CUCMEMHYIO C853b MENHCOY
OCHOBONONALAIOWUMU HAYYHBIMU NOHAMUAMU.




[IOBEICHUS COBOKYITHOCTH OOJIBLIIOIO YHUCJIA YAaCTULl,
BKJIKOYAIOUIUH BBEACHUE MUKPOCKOIIMYECKUX U
MAaKpOCKOIIMYECKHUX ITapaMeTPOB;

- ONKMCHIBATH JEMOHCTPALIMOHHBIE SKCIIEPUMEHTHI,
ITO3BOJIAIOIINE YCTAaHABIMBATH JUJIS I'a3a B3aUMOCBSI3b MEXKIY
€ro JaBJieHuEeM, 00bEMOM, MacCOM U TeMIIepaTypoii;

- OOBSICHSTH ra30BbIE€ 3aKOHBI HA OCHOBE MOJIEKYJISIPHO-
KUHETHUYECKON TEOPHHU.

- IPUMEHSATH MOJTY4YEHHbIE 3HAHUS JJIs1 OOBSICHEHUSI SIBICHUH,
Ha0JI0JTaeMBbIX B IPUPOJIE U B OBITY

NPOCMPAHCMBO, 8peMs, 08UMCeHUe, CUIA,
oHepausl;

- 8b106ULAMb 2UNOME3bl HA OCHOBE 3HAHUS
OCHOBONONALAIOWUX PUULECKUX
3aKOHOMeEpPHOCMell U 3AKOHO8,

- CAMOCMOAMENbHO NIAHUPOBAMb U NPOBOOUMb
@uzuueckue IKCnepUMEHmMbl;

- Xapaxmepuzo8ams 2100anbHble npooiembl,
cmoswue nepeo 4en08edecmeom:
9HepeemuiecKue, cblpbegble, IKON02UUecKue, — U
PONb husuUKU 8 peuleHuu SMux npoodem,

- pewams nPaKmuKo-opueHmupoOBaHHbsle
KauecmeeHHbvle U pacyemmusvle puzudeckue 3a0ayu
C 86100pOM huzUYeCcKOl MOOeNU, UCTOIb3Y5
HeCKOIbKO u3U4ecKux 3aKoH08 uiu opmyi,
CBA3BIBAIOWUX U3BECHIHbIE (PUZUYECKUE BETUYUHDL,
8 KOHMEKCme MeHCnpeOMemublX Ces3ell;

- 00BACHAMb NPUHYUNBL PAOOMbL U
Xapakxmepucmuxu u3y4yeHHvlX Maulut, npubopos u
MEXHUYECKUX YCMPOUCME,

- 00BACHAMb YCI0BUS NPUMEHEHUS. PUBUYECKUX
Mooenell npu peweruu Quauieckux 3a0ady,
HAxXo0umv a0eKk8ammyo NPedioNCeHHOU 3a0aye
Guzuuecxyro mooenn, pazpewams NpoodIemy KaKk
HA OCHOBE UMEIOWUXCSL 3HAHUL, MAK U npu
ROMOWU MEMOO08 OYEHKU

OCHOBEI TCPMOANMHAMUKH

- 1aBaTh OMpeAETCHUS MOHATUSAM: TETUIOOOMEH,
TEIUION30JIMPOBAHHAS] CUCTEMA, TETIJIOBOM JIBUTaTelb,
3aMKHYTBIHM UK, HEOOPATUMBIil Mpotiecce, GU3NYECKUX
BEJINYMH: BHYTPEHHSIS SHEPTHUs, KOJIUYECTBO TEIIOTHI,

K03 (UIIMEHT TOJE3HOTO JISHCTBUS TETIOBOTO JIBUTATETS,
MOJIEKYJa, aTOM, «pealbHbIN Ta3y, HACBHIIICHHBIN Map;

- IOHUMATh CMBIC] BETUYHH: OTHOCUTENIbHAS BIAXKHOCTD,
MapiuanbHOe TaBJICHHE;

- Ha3bIBaTh OCHOBHBIE MOJIOKEHHS U OCHOBHYIO (PM3UUYECKYIO
MO/IEJTb MOJIEKYJISIPHO-KUHETUYECKON TEOPUU CTPOEHUS

- 8bLOGUSAMb SUNOME3bl HA OCHOBE 3HAHUSL
O0CHOBONONALAIOWUX PUULECKUX
3aKOHOMepHOCmelU U 3AKOHO8;

- CaMOCmMosAmenbHO NIAHUPO8AMb U NPOBOOUMb
Qusuyeckue IKCnepUMeHmobl,

- Xapakmepuzoeamau 2100a1bHble NPooOaeMbl,
cmosiwue nepeod Yeno8e4ecmsom:
9HepeemuuecKkue, colpbegule, IKOI02UecKue, — U
PONb PU3UKU 6 peuieHuU Smux npooem;

- peuiamsb NPAKMUKO-0PUEHMUPOBAHHbIE




BEIIECTBA;

- KJIacCU(PULIMPOBATh arperaTHble COCTOSHUS BEIECTBA;

- XapaKTepU30BaTh UBMEHEHUE CTPYKTYpPbI arperaTHbixX
COCTOSIHUI BelllecTBa pU (pa30BbIX NEpexoiax

- (opmynHpoOBaTH MEPBHIN U BTOPOH 3aKOHBI
TEPMOIMHAMUKH;

- 00BSICHITH 0COOEHHOCTh TEMIIEPATYPhl KaK MapaMeTpa
COCTOSIHUSI CUCTEMBI;

- OIMCBIBATh OTBITHI, MITFOCTPUPYIOIINE U3MEHEHNE
BHYTpPEHHEH 3HEpPTrUu MpH COBEPILIEHUU PabOTHI;

- 1efaTh BBIBOJBI O TOM, UTO SIBJIEHUE TU(PDY3UH SIBIISETCS
HEO0OpaTHUMBIM IIPOLIECCOM;

- IPUMEHSATH MPUOOPETEHHBIE 3HAHUS 10 TEOPUH TEILIOBBIX
JBUTATENe s palMOHAIBHOTO MPUPOAOII0JIB30BaHUs U
OXpaHbl OKPYKAIOIIEN CpeJIbl

KauecmeeHHbvle U pacyemusvle uzuieckue 3a0ayu
¢ 8b100pOM husUUeCcKOl MOOeIU, UCNONIL3YS
HeCKOIbKO uU3U4ecKux 3aKoH08 uiu Qpopmyi,
CBA3BIBAIOWJUX U3BECTHbIE (PU3UUECKUe BETUUUHDI,
8 KOHMeKCme Me#CnpeoMemublx ces3ell;

- 00BACHAMb NPUHYUNBL PAOOMbL U
XapakxmepucmuKu u3y4yeHHvlX Mauut, npubopos u
MEeXHUYECKUX YCMPOUCm8,

OcHoBBI
3JIEKTPOIMHAMMKH
DJIEKTpOCTaTHUKA

- 1aBaTh OINPEIEIICHNS OHATUAM: TOUECUYHBIN 3apsiz,
AIEKTPU3ALINS TET,

ANEKTPUYECKH U30JMPOBAHHAS CUCTEMA TEJI, AEKTPHUUECKOE
T10JI€, IMHUW HAIPSKEHHOCTH 3JIEKTPUYECKOTO OIS,
CBOOOJHBIE U CBSI3aHHBIE 3apsAbl, MOISPU3ALUS
TUDIIEKTPUKA; GU3UYECKUX BEJIMYMH: SJIEKTPUUECKUN 3aps,
HaIPsYKEHHOCTD AJIEKTPUYECKOTO MOJIsl, OTHOCUTEIbHAS
JTURJIEKTpUYECKasi IPOHUIIAEMOCTh CPEJIbI;

- popMyIHPOBATH 3aKOH COXPAaHEHUS AIEKTPUUECKOTO
3apsna, 3akoH KynoHa, rpaHuibl UX IPUMEHUMOCTH;

- ONKCHIBATH IEMOHCTPALIMOHHBIE SKCIIEPUMEHTHI 110
ANEKTPU3ALNU TEN U OOBSACHATH UX PE3YNIbTATHI; ONUCHIBATH
SKCIIEPUMEHT 110 U3MEPEHUIO AIEKTPOEMKOCTH
KOH/JIEHCATOPa;

- IPUMEHSTH TIOJTYYCHHbIE 3HAHUS JJIs1 OE3011acCHOTO
WCIIOJIb30BaHUs OBITOBBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB

- NOHUMAMb U 0OBACHAMb YETOCTHOCTb
@uzuueckoll meopuu, paziutams Spanuybl ee
NPUMEHUMOCTU U MECMO 8 P50y OPYeUX
Quzuueckux meopuil;

- 81a0emb npuemMamu HOCMpOoeHUs
meopemuyeckux 00Ka3ameibCms, a makice
NPOCHO3UPOBAHUSL OCOOEHHOCMEU NPOMEKAHUsL
@uszuueckux a61eHull U NPOYeccos Ha OCHOBe
NOJLYYEHHbIX MeOpemu1ecKux 6bl60006 U
o0oKazamenbcme,

- pewams nPaxKmuKo-opueHmupOBaHHbvle
KauecmeeHHble U pacyemmuvle puzuueckue 3a0ayu
€ 8b100pOM huzuHecKoll MOOeNU, UCNOIb3Y5
HeCKOIbKO U3UYeCKUx 3aKOH08 Ui opmyi,
CBA3BIBAIOWUX UZBECIHbIE (PU3UUECKUE BETUYUHDL,
6 KOHMEKCme MeHCnpeOMemublX Cs3¢ell;

3aKOHEBI IOCTOSHHOTO
QJICKTPUYICCKOT'0 TOKaA

- 1aBaThb ONPCACIICHUA IIOHATUAM: BHCKTpI/I‘{eCKI/Iﬁ TOK,
MOCTOSHHBIN 3HeKTqueCKHﬁ TOK, HICTOYHHUK TOKa,
CTOPOHHHEC CHJIbI, CBEPXIIPOBOANMOCTD, AbIPKA,
TOCJICAOBATCIIBHOC U MAPAJUICIIBHOC COCITMHCHNC

- NOHUMAMb U 0OBACHAMD YEIOCMHOCHb
Qusuyeckol meopuu, paznuuams epaHuybl ee
APUMEHUMOCTU U MECMO 8 POy OpY2UX
Guzuueckux meopuil;




MIPOBOJIHUKOB; (pU3MUECKUM BeIMUUHaM: cuiia Toka, IJ1C,
CONIPOTHUBIICHUE MTPOBOIHUKA, MOITHOCTH 3JIEKTPUUECKOTO
TOKa;

- OOBSICHATD YCIIOBHS CYIIECTBOBAHMS DJIEKTPUUECKOTO TOKA;
- OMKCHIBATH JIEMOHCTPAIIMOHHBIN OTIBIT HA
[IOCJIE0BATEIBHOE U NApaJUIEIbHOE COETUHEHHE
MIPOBOTHUKOB, TETIOBOE JACUCTBUE AIICKTPUUECKOTO TOKA,
nepeaady MOIIHOCTH OT HCTOYHUKA K TIOTPEOUTEIIO;
CaMOCTOSITEJILHO MTPOBEICHHBIN SKCTIEPUMEHT 10 U3MEPEHUIO
CHUJIBI TOKA U HAIPSDKEHUS C TTIOMOIIBIO aMIIepMeTpa 1
BOJIETMETPA;

- UCTIOJIb30BaTh 3aKOHBI OMa JyIsi 0 THOPOJHOTO MPOBOJHUKA
Y 3aMKHYTOM 1enu, 3akoH [xoynsa-JIenna aist pacuera
AIEKTPUYECKUX LETIEH.

- 81a0emb npuemamu nOCmMpoeHUs
meopemuyeckux 00KazamenbCms, a makice
NPOCHO3UPOBAHUS OCOOEHHOCMEU NPOMEKAHUSL
@uzuueckux a6ienHUll U NPOYECccos Ha OCHOBe
NOJYYEHHBIX MeopemUu4ecKux 6b160006 U
0oKazamenbcme,

- 8b108ULAMb 2UNOME3bl HA OCHOBE 3HAHUS
OCHOBONONALAIOUUX PUULECKUX
3aKOHOMeEpPHOCMell U 3AKOHO8,

- CAMOCMOAMENbHO NIAHUPOBAMb U NPOBOOUMb
@uzuueckue IKCnepUMEeHmbl;

- pewams nPaKmuKo-opueHmupoOBaHHbsle
KauecmeeHHbvle U pacyemnvle uzuieckue 3a0ayu
€ 8b100pOM huzuyecKol MoOenU, UCNOIb3Y3L
HeCKOIbKO u3U4ecKux 3aKoH08 uiu opmyi,
CBA3BIBAIOWUX U3BECHIHbIE (PUZUYECKUE BETUYUHDL,
8 KOHMEKCme MeHCnpeOMemublX Ces3ell;

- 00BACHAMb NPUHYUNBL PAOOMbL U
Xapakxmepucmuxu u3y4yeHHvlX Maulut, npubopos u
MEXHUYECKUX YCMPOUCME,

DJIEKTPUYECKUI TOK B
Pa3IUYHbIX Cpellax

- IOHUMATh OCHOBHBIE MOJIOKEHUS HIICKTPOHHON TEOPUH
MPOBOAMMOCTH METAJJIOB, KaK 3aBUCHUT COIIPOTUBIICHHE
METAJUTMYECKOTO MPOBOTHUKA OT TEMIIEPATyPhl

- OOBSICHATH YCIIOBUS CYIIECTBOBAHUS AICKTPUYECKOTO TOKa
B MeTaJlIax, NOJYIPOBOIHHUKAX, KHUIKOCTSIX U ra3ax;

- Ha3bIBaTh OCHOBHBIE HOCHUTEIIH 3apsAA0B B METAJIAX,
KHJKOCTSIX, TOJYIPOBOAHUKAX, ra3axX v yCIOBUS MIPU
KOTOPBIX TOK BO3HHKAET;

- popmynupoBaTh 3aKkoH Dapanes;

- IPUMEHSATH MOJIyYCHHbIE 3HAHUS JJIs1 00bACHEHUS SBJICHUH,
Ha0JII01aeMBbIX B IPUPOJIE U B OBITY

- 81a0emb npuemMamit NOCMpOeHUs.
meopemuuecKux 00Ka3amenbCcme, a maKice
NPOCHO3UPOBAHUS OCODEHHOCMell NPOMEKAHUS
Qusuyeckux A6neHull U NPoYeccos Ha OCHO8e
NONYYEeHHBIX MeoPemuyecKux 6160008 U
00KaA3aMenbCeme;

- pewiams NPAKMUKO-0PUEHMUPOBAHHbBLE
KauecmeeHHbvle U paciemusvie usuieckue 3a0adu
¢ 8b100pOM husuyeckol Mooenu, UCNOIb3YS
HeCKOMbKO u3uuecKux 3aKOH08 Ui QpopmyI,
CBA3BIBAIOWUX UBBECMHBIE PUIULECKUE BETULUHDL,
8 KOHMEKCMe MeNCnpeOMenmHuIxX C8s3ell,
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11 knacc

Tema OOyuaemblii HAyYUTCHA OO0y4aeMblil OJTYYUT BO3MOKHOCTb HAYYHMThCS
OcHoBBI JlaBaTh ornpeneneHust MOHATHI: MarHUTHOE N0JIe, MHYKIINS - NOHUMAMb U 00BACHAMb YETOCHOCMb PUULECKOT
3JIEKTPOAMHAMMKH MarHUTHOTO TOJIsl, BAXPEBOE I10JIe, CHila AMIiepa, cuiia meopuu, paziuyams 2paHuybl ee nPUMeHUMOCmU U
(mpoaoskenne) Jlopenia, peppomarueTuk, 10MeH, Temmneparypa Kropu, Mecmo 8 psdy Opyaux Qusuyeckux meopuil

MaruuTtHoe noJie

MAarHuTHas MPOHUIIAEMOCTh BellecTBa. [JaBaTh onpeneneHne
€MHUIBI MHAYKIIUY MarHUTHOTO 10J1s. [lepeuucisiTh OCHOBHBIE
CBOMCTBA MarHUTHOTO ITOJIS.

N3o06paxaTs MarHUTHBIEC TUHUU TIOCTOSIHHOTO MarHuTa,
MPSIMOTO TTPOBOTHUKA C TOKOM, KaTYIIKH C TOKOM.

Ha6mronaTe B3auMoAeCTBIE KATYIIKK C TOKOM M MarHuTa,
MarHUTHOM CTPENKH U MPOBOJIHUKA C TOKOM, I€UCTBUS
MAarHUTHOTO TIOJISI Ha IBIDKYIIYIOCS 3apsHKEHHYIO YaCTHILY.
DopMyIUpoOBaTh 3aKOH AMIIEpa, TPAHUIIBI €70 TPUMEHUMOCTH.
Onpenensath HaNIpaBJICHUE JIMHUN UHIYKIIMM MAarHUTHOTO TIOJIS
C TIOMOIIIBIO TIPaBWIa OypaBUMKa, HAMPABJICHUE BEKTOPOB CHJIBI
Awmnepa u cuibl JIopeHiia ¢ MOMOIIBIO MpaBuUiia JEBOM PYKH.
[IpuMensTh 3ak0H AMIiepa U (GOPMYITY JUTsl BBIYUCICHUS CUITBI
Jlopenua npu penieHuu 3aaad.

Obvacusame npuHyun pabomul YUKIOMPOHAa U
macc-cnekmpoepadga.

Hccneoosamo MAcHUMHbLE ceolicmea mei,

U320MOBIEHHBIX U3 PASHBIX MAMEPUATLOS.
oeticmeus

ObvsacHams NPUHYUN

9JIeKMPOUSMEPUMETIbHBIX npubopos,

cpomMKocoeopumestsil u 3Jl€Kmp0061/l2am€Jl}Z.

BHGKTPOMaFHI/ITHaH
HHAYKOHA

JlaBaTh onpeesieHus MOHATUI: SBJICHUE AJIEKTPOMAarHUTHOM
WHAYKIIMU, MATHUTHBIN T0TOK, D/J]C nHayKuuu,
WHAYKTUBHOCTh, CaMOMHAYKIHs, DJIC caMOUHAYKIMH.
Pacno3naBath, BOCIIpOU3BOUTh, HAOIIOIATH SBJIICHHUE
3NEKTPOMArHUTHOM MHIYKIMH, IOKA3bIBATh IPUYMHHO-
CJICJICTBEHHBIC CBSI3M IPU HAOIIOIeHUH siBieHus. Habmonate u
AQHAJIM3UPOBATH FKCIIEPUMEHTHI, IEMOHCTPUPYIOLIHUE ITPABUIIO
Jlenra.

®opmynupoBath NpaBuiio JIeHIa, 3aK0H 3JIEKTPOMarHuTHOM
WHJYKIUHU, TPAHUILIBI €0 TPUMEHUMOCTH.

HccnenoBaTh siBIIEHHE 3IEKTPOMArHUTHOM UHIYKIIMH.

Ilepeuucnams ycnogus, npu KOMopvix 603HUKAem
UHOYKYUOHHBIU MOK 8 3AMKHYMOM KOHMYpe,
kamywxe. Onpedensims poib Heie3H020 CepOeUHUKA
6 kamyuike. M300pasicams epaghunecku sneuiree u
UHOYKYUOHHOE MazhumHble noas. Onpedenamo
HanpaegieHue UHOYKYUOHHO20 MOKA 8 KOHKPEeMHOl
cumyayuu.

- CamMocmosmenbHo NIAHUPOBAMb U NPOBOOUMb
Qusuyeckue KCnepuUMeHmol;

- pewiams NPAKMUKO-0PUEHMUPOBAHHbBLE
KawecmeeHHbvle U paciemusvie usuieckue 3a0a4u ¢
8b100poM uzuteckou mMooenu (MamepuaIbHAasl
mouKa, Mamemamuieckuii MasmHuK), UCHOb3Y5
HeCKONbKO Qu3uieckux 3aKOH08 Ui OpmyI,
C6A3bIBAIOWUX UIGECHHbIE (PUIUYECKUE BENUUUHDL, 6
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KOHMeEKCMme MeNCNPeOMemHbIX C8A3ell;

- Onucvieamov npoyecc 8o3uuknosenus IC unoykyuu
8 0BUINCYUIUXCSL NPOBOOHUKAX.

Ilpeocmasnsamo npunyun oeticmeus
NEKMPO2eHepamopa u 31eKmpoOUHAMUYECKO20
MUKPOGOHQ.

KoJse0aHus 1 BOJIHBI.
Mexannueckue KoJieOauus

- JlaBaTh onpeneneHus NOHATHI: KojeOaHus, KojiedaTeIbHas
CUCTEMa, MEXaHHUYECKUE KOJIeOaH!s, TAPMOHUYICCKIEC
KoJiebaHus1, CBOOOIHBIE KOJIeOaHus, 3aTyXarolIre Kojaebanus,
BBIHY)KJICHHBIE KOJICOaHUs, pE30HAHC, CMEIIIEHNE, aMIUTUTY/Ia,
TepUO/, YaCTOTa, COOCTBEHHAs YacToTa, (pasa.

[lepeuncnaTs ycaoBUs BOSHUKHOBEHMsI Koyiebanmii. [IpuBoauTh
MIPUMEPHI KOJICOATETLHBIX CHCTEM.

OnuceIBaTh MOJIENHU: MPY>KUHHBIA MasiTHUK, MaTEMATUYECKHUI
MasTHUK. [lepeduciisaTe BUJIBI KOJICOATETHPHOTO IBHKCHHUS, X
cBolicTBa. Pacmo3HaBatk, BOCIIPOU3BOANTH, HAOTIOIATh
rapMOHHYECKHE KosiebaHusi, CBOOO HBIC KOJIeOaHus,
3aTyxaroniye KojaeOaHus, BEIHYXJICHHBIC KOJIeOaHuUsI, pE30HAHC.
[TepeuncnaTs ciocoObI MOTYICHHUST CBOOOHBIX U
BBIHY)KJICHHBIX MEXaHHUUECKHUX KOJICOaHUH.

CocTaBiiATh YypaBHEHUE MEXaHUYECKUX KOJICOAHUM, 3aIIMChIBATh
€ro perieHue.

HaxonuTh B KOHKPETHBIX CUTYAIMAX 3HAYCHHS TIEPHO/Ia
KoJIeOaHUH MaTEMaTUYECKOTO U MPYKUHHOT'O MasTHUKA,
sHeprun MasTHUKA. OOBSCHATH NMPEBPAIICHUS YHEPTUU TTPU
KoJieOaHUAX MaTeMaTUYECKOT0 MasiTHUKA U Tpy3a Ha MPYKHUHE.

- 81a0emsb npuemMamu NOCMpPOEHUsE MeoPEeMUYeCKUx
00KaA3amenbeme, a makice nPOSHO3UPOBAHUS]
ocobenHocmell NPOmMeKanusi PusuUUecKux A61IeHull u
npoYyecco8 Ha OCHOBE NOJYUEHHbIX MEOPEMULECKUX
861860008 U DOKA3AMENbCE,

- Xapakmepuzoeamv CUCMEMHYIO C8513b MENCOY
OCHOBONONALAIOWUMU HAYYHBIMU NOHSMUSIMU:
HPOCMPAHCMBO, 8PEMSL, OBUNCEHUE;

- 8b10BU2AMb 2UNOME3bl HA OCHOBE 3HAHUS
OCHOBONONALAIOWUX PUSUHECKUX 3AKOHOMEPHOCMEL U
30KOHO8;

- CaMoCmosimenvHO NIAGHUPOSANb U NPOBOOUMb
Qusuyeckue IKCnepUMenmol,

- peutams NPAKMUKO-0PUeHMUPOBAHHbLE
Kauecmeennbvle U pacuemuole huzuueckue 3a0ayil,
UCNONIL3YSL HECKOILKO (PU3UYECKUX 3AKOHO8 Ul
DopMmyn, c6s3618aIOWUX U3BECMHbLE (PU3UUECKUE
BEIUHUHDL, 8 KOHMEKCIEe MeNCNPEOMEMHbIX C8I3ell;

- Uz06padcicams epaghuuecku 3a8ucumocms
AMIAUMYObL BLIHYIHCOCHHBIX KOJIeOAHUL OM YaACMOmbl
8bIHYJICOaIOWell Cubl. AHaIU3UPO8ams U3MeHeHue
O0aHH020 epagura npu uzMeHeHuU MpPenust 8 cucmeme.

DNeKTpOMAarHUTHBIC
KOJICOaHUsA

- JlaBaTh onpezeneHus MOHIATHI: JIEKTPOMArHUTHBIC
KoJebaHus1, KoyueOaTeNbHbI KOHTYpP, CBOOOIHBIE
ANIEKTPOMArHUTHBIE KOJIEOaHUs, BBIHYKICHHBIC
ANIEKTPOMArHUTHBIE KOJIeOaHus1, IepEeMEHHBIN AIEKTPUIECKHIA
TOK, aKTUBHOE COTIPOTHBIICHUE, IEHCTBYIOIIEE 3HAYCHHUE CUJTIBI
TOKa, IHCTBYIOIIIee 3HAUCHUE HAMPSHKEHHUsI, TpaHchopmarop,
koapduuueHt Tpanchopmanun. M3obpaxars cxemy
KoJIe0aTeThbHOT0 KOHTYPA U OMUCHIBATH TPHUHIIUIL €70 PaOOTHI.

- NOHUMamMb U 0OBACHAMb YELOCMHOCb PUIUUECKOL
meopuu, paziuiams epaHuybl ee NPUMEeHUMOCTU U
Mecmo 8 pady Opy2ux Guzuieckux meoputi;

- 81a0emb npuemMamit NOCMpPOEeHUs. MeoPemu4ecKux
00KA3amMenbCms, a Maxice NPOSHO3UPOBAHUS]
ocobenHocmell NPOMeKkanus PU3UYECKUX AGIeHUl U
npoyecco8 Ha OCHOBE NOTYYEHHbIX MEOPEeMUYECcKUX
861600086 U OOKA3AMENbCMSE,
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Pacrnio3znaBats, BOCIPOU3BOINUTE, HAOIIOAATH CBOOOTHBIC
AJIEKTPOMATrHUTHBIC KOJICOAHNsI, BEIHYKICHHBIC
AJIEKTPOMATrHUTHBIC KOJICOAHNsI, Pe30HAHC B IIETTH ITEPEMEHHOTO
TOKA.

AHaNMM3UPOBATH PEBPAIICHHS SHEPTUU B KOJIeOATSITHHOM
KOHTYpE MPH AIEKTPOMATHUTHBIX KOJICOAHHMSIX.

Onpenensats 1mo rpaguky KojieOaHUN ero XapaKTePUCTHUKHU:
aMIUTATYTy, TIEPUOJT ¥ YACTOTY.

- CAMOCMOAMENbHO NIAHUPOBAMb U NPOBOOUMb
@uzuueckue IKCnepUMeHmbi;

- Xapaxmepuzo8ams 2100anbHble npooaembl, Cmosujue
nepeo uenoseyecmeom: IHepeemuiecKue, coblpbesble,
9KoI02UYEeCKUE, — U POTIb PUIUKU 8 PeUleHUU IMUX
npobnem,

- [Iposooums ananocuro mexcoy MexaHuyeckumu u
INEKMPOMASHUMHBIMU KOJIeOAHUAMU.

MexaHnyecKre BOJIHBI

- JlaBath onpenieneHns NOHATHI: MEXaHUYEeCKas BOJIHA,
MoTiepevyHas BOJHa, MPOJI0JIbHAS BOJIHA, CKOPOCThH BOJIHEI,
JUTMHA BOJIHBI, (Da3a BOJIHBI,3BYKOBasI BOJIHA, TPOMKOCTB 3BYKa,
BBICOTA TOHA, TEMOp, OTpaXEHHE, TPEIIOMIICHHUE, ITOTJIONICHUE,
uHTephepeHIs, Jupparyus, noaapuzayusi MEXaHMIeCKIX
BOJIH, KOTePEHTHBIC UCTOYHUKH, CTOSYAs BOJTHA, aKyCTHUYCCKUN
PE30HaHC, MJI0CKOMOJIAPU30BaHHAs BOJHA.

[lepeuncnsaTh cBOKWCTBA U XapaKTEPUCTUKN MEXaHUYECKUX
BOJIH. Pacno3naBaTh, BOCIIPOU3BOIUTH, HAOIIOIaTh
MEXaHUYECKUE BOJIHBI, TOTIEPEYHbIE BOJIHBI, TPOJOJIbHBIE
BOJIHBI, OTpa’KEHUE, MPEJIOMIICHHE, TOTJIONIEHHE,
UHTEPPEPEHIUIO, OUuDparyuio u norapu3ayUI0 MEXaHuIeCKuX
BOJIH.

HazbiBaTh xapakTepUCTUKH BOJH: CKOPOCTb, YaCTOTA, JUIMHA
BOJIHBI, Pa3HOCTH (a3.

Onpenenars B KOHKPETHBIX CUTYalUsIX CKOPOCTH, YaCTOTHI,
JUIMHBI BOJIHBI, Pa3HOCTH (a3 BOJIH.

- NOHUMAMb U 0OBACHAMb YETOCTHOCMb PUULECKOT
meopuu, paziuiams epaHuybl ee NPUMEeHUMOCIU U
Mecmo 8 psdy Opyaux QuuuecKux meopuil;

- 81a0emb npuemMamu NOCMpOeHUs MeoPemuUYecKux
00KA3amMenbCms, a makice nPoSHOIUPOBAHUS
ocobeHHoCmell npomeKanusl uaUUecKux aeieHull u
npoYecco8 Ha OCHOBE NOTYYEHHBIX MEOPEeMUYECKUX
86180008 U OOKA3AMENbCNE,

- 8b108ULAMb 2UNOME3bl HA OCHOBE 3HAHUS
OCHOBONONALAIOUWUX PUSULECKUX 3AKOHOMEPHOCMEN U
3aKOHO8;

- CAMOCMOSMENbHO NIAHUPOBAMb U NPOBOOUMb
Quzuueckue IKCnepUMeHmbl

3anucvieamsv u cocmagnames 8 KOHKPEMHbIX
CUMYayusx ypagHeHue 2apMoHu4ecKkol bezyuetl
BOJIHDL.

3J'IeKTpOMaFHI/ITHbI€ BOJIHBI

-JlaBaTh onpeieIeHUs NOHATHI: 3JIEKTPOMarHuTHOE 10JIe,
BHUXPEBOE NIEKTPUUECKOE I0JIE, DIEKTPOMArHUTHBIE BOJIHBI,
CKOPOCTb BOJIHBI, JUIMHA BOJIHBI, (Da3a BOJIHBI, 80.1H08AS
NnOBEPXHOCMb, (PPOHM GOJIHbL, 1Y, NIOMHOCMb NOMOKA
U3NyuenUs, mo4eunslli UCOYHUK U3YYeHUs, OTPAXKEeHHUE,
IpeIoMIIeHUE, TTOTJIOIIeHNe, HHTephepeHIus, TudpaKius,
MIONIEPEYHOCTD, MOJSPU3ALNS IEKTPOMArHUTHBIX BOJIH,
pasnoCBs3b, paduoIoKayus, aMIIUTYAHAS MOTYJSIHNS,

- NOHUMamMb U 0OBACHAMb YELOCMHOCb PUIUUECKOL
meopuu, paziudams epaHuybl ee NPUMEeHUMOCTU U
Mecmo 8 pady Opy2ux Guzuieckux meoputi;

- 81a0emb npuemMamit NOCMpPOEeHUs. MeoPemu4ecKux
00KA3amMenbCms, a Maxice NPOSHO3UPOBAHUS]
ocobenHocmell NPOMeKkanus PU3UYECKUX AGIeHUl U
npoyecco8 Ha OCHOBE NOTYYEHHbIX MEOPEeMUYECcKUX
86160008 U OOKA3AMENbCMSE,
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JNETCKTUPOBAHHUE.
OOBSACHATH B3aMMOCBS3b IIEPEMEHHBIX 3JIEKTPUIECKOTO H
MAarHUTHOTO IOJIEH. PHcoBaTh cxemy pacipoCTpaHEHUs
JJIIEKTPOMAarHUTHOM BOJIHBI. [lepednciiaTe cBOKCTBA U
XapaKTEPUCTUKHU IEKTPOMArHUTHBIX BOJIH.

- ObvsacHAmMb npoyeccvl 8 OMKPLIMOM
KoJlebamenbHOM KOHMYpe, NPUHYUN U3TYYeHUs U
peaucmpayuu I1eKmpoOMAaHUMHBIX 8OJIH.

ObvacHAMb NPUHYUNDBL OCYUECMBIIEHUS NPOYECCO8
MoOynayuY u demexmuposanus. Hzobpasxcame
NPUHYUNUATbHBLE CXeMbl PAOUONEPEOAMYUKA U
paouonpuemnuxa. Ocywecmenams paouonepeoayy u
PAOUONPUEM.

Onruka.
CBEeTOBBIE BOJIHEI.

JlaBaTh onpeienieHus MOHATUI: CBET, TEOMETpUYECKast
OTTHKA,CBETOBOM JTy4, CKOPOCTb CBETA, OTPAKEHUE CBETA,
MIpeIOMIIEHHE CBETA, MOJIHOE OTPaKEHUE CBETA, YroJl NaIeHus,
YTOJ OTPa)KEHUS, YTOJI MPEIOMIICHHSI, OTHOCUTEIbHBII
MoKa3aTesb MpeIoMIIeHHs], a0COTIOTHBINA TOKa3aTeNb
MIpeIOMIIEHHUS, JINH3a, (POKYCHOE PACCTOSTHUE JIMH3BI,
ONTUYECKas CHJIa JIMH3bL, AUCTIEPCHS CBETa, HHTep(epeHIIHs
cBeTa, qudpakius cBeTa, TM(ppaKkIIMOHHAS PEIIeTKa,
MOJISIPU3aLUs CBETA, ECTECTBEHHBIN CBET,
IIJIOCKOTIOJIAPU30BAHHBIN CBET.

OnurceIBaTh METOBI U3MEPEHUS CKOPOCTHU CBETA.

[Iepeunciars CBOMCTBA CBETOBBIX BOJIH.

PacrioznaBatk, BOCIIpOU3BOANUTh, HAOIIOAATH PACIPOCTPAHEHUE
CBETOBBIX BOJIH, OTPAXEHUE, IPEIOMIIEHHUE, ITOTJIONICHUE,
JHCTIEPCUI0, UHTEPDEPEHIINIO, OUPpaAKYUIO U NOAAPUZAYUIO
CBETOBBIX BOJIH. DopMynnpoBaTh NpuHUMI [ FoiireHca, 3aKOHbI

OTpaXCHHUA U ITPCIIOMIICHUA CBCTA, 'PAHUIBI UX IPUMCHHUMOCTHU.

Crtpouts X0 Jiyya B IUIOCKONIApaUIeIbHOM MJIaCTHHE,
TPEYTroJbHOM MpHU3Me, IOBOPOTHON IpU3Me, 000padnBaronieit
npu3Me, TOHKOH nH3e. CTpoUuTh N300paxKeHue npeamMera B
IJIOCKOM 3€pKajie, B TOHKOM nuH3e. [lepeuncnsaTe BUABI JIMH3,
WX OCHOBHBIE XapaKTEPUCTUKU — ONTHUECKUN IIEHTP, TTIaBHas
OTITUYECKAs OCh, (DOKYC, OMTHUECKAs CUIIA.

Haxonuth B KOHKPETHOH CUTYyalluy 3HAYEHUS YIiia MaJeHus,
yria OTpaKeHUs, yriia IpeJOMIICHUs, OTHOCUTEIHLHOTO
MoKasarens MpeIoMIIeHHs, a0COMIOTHOTO MOKa3aTems
MIPETOMJICHHUS, CKOPOCTH CBETA B cpeJie, POKYCHOTOo

- NOHUMAMb U 0OBACHAMb YETOCTHOCMb PUULECKOT
meopuu, paziuiams epaHuybl ee NPUMEeHUMOCIU U
Mecmo 8 psdy Opyaux QuuuecKux meopuil;

- 81a0emb npuemMamu NOCMpOeHUs MeoPemuUYecKux
00KaA3amenbeme, d makice nPoSHO3UPOBAHUS
ocobeHHoCmell npomeKanus hu3ULecKuUx aeieHull u
npoYecco8 Ha OCHOBE NOTYYEHHBIX MEOPEeMUYECKUX
86180008 U OOKA3AMENbCNE,

- XapaKmepuzo8amo CUCMEMHYIO C8513b MENCOY
OCHOBONONALAIOUSUMU HAYYHBIMU NOHAMUIMU.:
NPOCMPAHCMBO, 8peMsl, O8UNCEHUE, CUNLA, IHEPUSL,

- 8b106ULAMb 2UNOME3bl HA OCHOBE 3HAHUS
OCHOBONONALAIOUUX PUSULECKUX 3AKOHOMEPHOCMEN U
3AKOHO8;

- CAMOCMOSMENbHO NIAHUPOBAMb U NPOBOOUMb
@uzuueckue IKCnepUMeHMbl,

- Xapaxmepuzo8ams 2100anbHble npoodIeMbl, CMmosuue
nepeo uenoseuecmeom: IHepeemu4ecKue, Colpbesole,
9KOI02UYECKUE, — U POJIb (DUSUKU 68 PeULeHULU IMUX
npoonem,

- pewams nPaKmuKo-opueHmupOBaHHbvle
KauecmeeHHble U pacyemusvle puzuueckue 3a0auu ¢
8b100POM PUFUYECKOU MOOETU, UCHOIb3YS HECKOTbKO
@u3UUeCcKUX 3aKOHO8 UTU POPMYI, CEA3bLEBAIOUIUX
u38ecmHuvle usuuecKue 6eIUUUHbL, 8 KOHMEKCme
MedHcnpeoOMemHbIX C8s3ell;

Ilepeuucnams obracmu npumeneHus unmepgepeHyuu
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pacCTOsIHUSA, ONTUYECKOM CUIIBI JINH3BI, YBEIIMUEHUS JINH3BIL,
neproaa TuppakMOHHON PEeIIeTKY,

MOJIOKEHHS. UHTEP(HEPEHITMOHHBIX U AU(PPAKITHOHHBIX
MaKCHUMYMOB 1 MMHMUMYMOB. 3alKicbIiBaTh (POPMYy TOHKOMN
JIMH3BI, HAXOUTh B KOHKPETHBIX CUTYalUAX C €€ IIOMOLIBIO
HEU3BECTHBIE BEJIMYHHBI.

OOBACHATH MPUHIMIT KOPPEKIIMU 3PEHUS C TOMOIIBIO OUKOB.
DKCIIepUMEHTAIIBHO OIPEAEIATh MOKa3aTesb IPEeIOMICHHUS
cpelbl, (hOKyCHOE pacCcTOsTHUE coOOMparollell U pacceusaroueti
JIMH3BI, JUIMHY CBETOBOM BOJIHBI C TOMOIIBIO TU(PaKINOHHON
peHeTKH

ceema, ougppaxyuu ceema, nOIAPUIAYUU CBeMA.
Ilposepsmob cunomeswl. Y201 npeioMIeHUs NPIMO
NPONOPYUOHALEH VeIly NAOeHUsl, NPU NIOMHOM
CLOJCEHUU OBYX TUH3 ONMUYECKUE CUTIbL
CKIIAObIBAIOMCS

N3ny4yenue u cuexkTpsl

- JlaBath onpeneneHus MTOHATHI: TEMJIOBOE U3IIyYEHHUE,
ANEKTPOJIOMUHECHEHIINS, KATOJOJFOMUHECIEHIIN,
XEMUJIFOMUHECHEHIUS, (POTOTIOMUHECLIEHIIUS, CTUIOIIHOM
CHEKTp, JIMHENYAThIN CIEKTP, NOJIOCATBIA CIIEKTP, CIEKTP
MOTJIOIIEHUS], CEKTPAJIbHBIM aHAJIN3.

[lepeuncnsats BUAbI criekTpoB. Pacnio3naBarte, 6ocnpouzsooumes,
HaOIIOAaTh CTUIONTHOM CTIIEKTp, IMHEHYATBIA CIIEKTP,
MOJIOCATHIN CHEKTP, CIEKTP U3IYyYEHUS U MOTJIOIIECHMUS.
[IepeunciaTs BUIBI 3NEKTPOMArHUTHBIX U3ITyYEHUHN, UX
HWCTOYHUKHU, CBOMCTBA, IPUMEHEHUE.

CpaBHMBATh CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH Pa3HOMN
YacCTOTBI

- 8b10BULAMb 2UNOME3bl HA OCHOBE 3HAHUS
OCHOBONONALAIOUWUX PUSULECKUX 3AKOHOMEPHOCMEl U
3aKOHO8;

- CAMOCMOAMENbHO NIAHUPOBAMb U NPOBOOUMb
@uzuueckue IKCnePUMEHmMbl,;

- pewams nPaKmuKo-opueHmupOBaHHbvle
KauecmeeHHbvle U pacyemnvle usuieckue 3a0a4u ¢
8b100pOM uzULeCcKOU MOOeNU, UCNOIb3YS HECKOIbKO
@u3zuuecKux 3aKOHO8 Ul POPMYI, C8A3bIBAIOUIUX
uzgecmHuvle QusuyecKue 6eIUUUHbL, 8 KOHMeEKCme
MEHCNPEOMEMHBIX C8A3€ll,

- U300padicams, 00bACHAMb U AHATUZUPOBAMNb
KPUBYIO 3A8UCUMOCIU PACTIPeOeNeHUsl IHEPSUL 8
cnekmpe abCoNOMHO YepHO20 meld.

OCHOBBI
crennajbLHOM Teopuu
OTHOCHTEJILHOCTH.

OcCHOBBI
CTCIUATBHOM TEOPUH
otHocutenbHOCTH (CTO)

- JlaBaTb onpenenenus NOHATHI: coObITHE, TOCTYJIAT,
coOCTBEHHasl HHEpLMAJIbHAsl CUCTEMA OTCYETa, COOCTBEHHOE
BpeMsl, COOCTBEHHAas JJIMHA TeJla, Macca MOKOsl, THBAPHAHT,
SHEPrus MOKOs.

®opmynuposats nocryaarsl CTO.

3anuCchIBaTh BBIPAKEHUE Ul SHEPTUH NOKOS U NOJHOU Hepauul
YacTHULI.

- O0vsACHAMb NPOMUBOPEUUS MENHCAY KILACCUHECKOTU
MEXAHUKOU U 31eKmpoouHamuxou Maxceenna u
npuuunsl nosenerus CTO.

- @opmynuposams 6v1600bl u3z nocmynamos CTO u
00BACHAMb PENSIMUBUCICKUE 3P heKmbl COKpauyeHs.
pazmepos meia u 3ameoleHus BpeMeHU MeHcOy 08yMsl
COOLIMUAMU C MOYKU 3PEHUSL OBUINCYUJELLCSL CUCTEMbL
omcuema. Ananuzupogams hopmyny
PENSAMUBUCICKO20 3AKOHA CLONCEHUSL CKOPOCMENL.
IIpo6ooumub muicienHble IKChepUMeHMmbl,
noomaepocoarouue nocmyniamol CTO u ux
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cneocmeust.

KBanroBas ¢pusunka.
CBeToBbIE KBaHThI

- JlaBaTb onpenenenus NOHATHIA: HOTOAPPEKT, KBAaHT, TOK
HACBHIIICHUS, 3a/Iep)KUBAIOIIEe HANPsDKEHUE, padoTa BHIXOA,
KpacHas rpanurna gorodddekra;

Pacnio3naBars, HaOmoate siBnerne Gporodddexra.

OmnuceiBath onbITel CTONIETOBA.

®opmynupoBaTh runoTe3y [lnanka o KBaHTax, 3aKOHBI
dboTorddexra. AHaTU3NPOBATH 3aKOHBI PoTOdhDEeKTa.
3anuceIBaTh M COCTABIATh B KOHKPETHBIX CUTYAIHUSIX YpaBHEHUE
OliHmTeitHa g GoTodddexra 1 HaXOAUTH C €ro MOMOUIBIO
HEM3BECTHBHIC BEITMYNHBI.

HaxonuTh B KOHKPETHBIX CHUTYAITUSIX 3HAYCHUS MaKCUMAITbHON
KHHETHYECKOW SHEPrur (POTODIEKTPOHOB, CKOPOCTH
(hOoTORIEKTPOHOB, pabOTHI BBIX0/1A, 3AIMUPAIOIIETO HAMIPSIKEHUS,
YaCcTOTHI U JUTMHBI BOJTHBI, YaCTOTHI M JUTHHBI BOJTHEI,
COOTBETCTBYIOIINX KpacHOU rpanuile ¢potodrpdexra.
[TpuBoIUTE TIpHMEPHI UCTIONB30BaHUS (poTOIPdeKTa.
OOBACHATH CYTh KOPIYCKYJISIPHO-BOJIHOBOTO JTyaau3Ma.

- NOHUMAMb U 0OBACHAMb YENOCIMHOCMb YUULECKOT
meopuu, paziuluams epaHuybl ee NPUMEeHUMOCIU U
Mecmo 8 psdy Opyeux uzuieckux meopuii;

- Qopmynuposame npedmem u 3a0a4u K6AHMOBOU
Quzuxu.

- CAMOCMOAMENbHO NIAHUPOBAMb U NPOBOOUMb
@uzuueckue IKCnepUMeHmbi;

- pewams nPaKmuKo-opueHmupoOBaHHble
KauecmeeHHbvle U pacyemusvie puzuiecKue 3a0auu ¢
8b100pOM uzUYLECKOU MOOENU, UCNOJIb3YS HECKOIbKO
@u3zuUecKux 3aKOHO8 Ul POPMYI, CEA3LIBAIOUUX
uzgecmHuvle QusuyecKue eIUUUHbL, 8 KOHMeEKCme
MEAHCNPEOMEMHBIX C8A3€llL,

- Onucwisamsv onvimol Jlebedesa no uzmepeHuio
oasnenus ceema uBasunrosa no onmuxe;

ATtomHas pu3nka

JlaBaTh onpeenieHus: MOHATUI: aTOMHOE SJIPO, YSHEPTreTHUYECKUI
YPOBEHbB, SHEPTUsI HOHU3ALUH;.

OmnuceiBath onbITh Pesepdopra.

OnuceiBaTh U CpaBHUBATH MOJENU atoMa ToMcoHa 1
Pesepdopna. PaccmarpuBats, ccieaoBaTh U ONUCHIBATD
nuHeivaTeie creKTpel. @OopMyIHpoOBaTh KBAHTOBBIE IOCTYIAThI
Bopa. O0bscHATH MUHEHYaThIe CIIEKTPBI aTOMa BOAOPOIa Ha
OCHOBE€ KBaHTOBBIX NocTynaToB bopa. PaccuntsiBars B
KOHKPETHOM CUTYaI[MH YaCTOTY U JUTMHY BOJIHBI HCITYCKAaE€MOTO
(hoTOHa IpU TIEpexo/ie aTOMa U3 OJTHOTO CTAllMOHAPHOTO
COCTOSIHMS B APYTO€, SHEPTUI0 HOHU3AIUN aTOMa

- 81a0emb npUemMam NOCMpPOEHUs. MEOPEMUUECKUX
00KaA3amenbCme, a makice nPocHO3UPOBAHUS
ocobenHocmell npomMeKanus puzu4ecKux A6NeHul u
npoyecco8 Ha OCHOBE NOJYUEHHbIX MEOPEMULECKUX
861600086 U OOKA3AMENLCING;

- HAX0O0UMb 3HAYEHUS. PAOUYCO8 CMAYUOHAPHBIX
opoum d1eKmpoHo8 8 amome.

Onucvieams ycmpoucmeo u 00wbACHMb NPUHYUN
Oelicmeus 1azepa,

®du3nka aTOMHOTO sAApa

JlaBaTh onpenenacHus MOHATUI: MaCCOBOE YNCIIO, HYKJIOHBI,
sICpPHBIE CUIIBL, 8UpmMyanbhbie yacmuysl, 1e(GeKT Macc, JHepPrus
CBSI3M, yJIe/IbHAsI DHEPT U CBSI3U aTOMHBIX SIIED,
ParmOaKTUBHOCTb, AKMUBHOCTb PAOUOAKMUBHO20 8elyecmad,
IIEpHO/I MOTypacaja, UCKYCCTBEHHAs! paliOaKTUBHOCTb,
SIEPHBIE PEAKIIMH, YHEPreTUUECKUI BBIXOJ IEPHON PEAKIINH,

Ilepeuucnsams u onucviéams memoovl HabIOOeHUs U
peaucmpayuu snemenmapusix yacmuy. Habrooams
mpeku anvpa-vacmuy 6 kamepe Bunbcona.
Pecucmpuposamo si0epHvle usnyuenus: ¢ NOMowbio
cuémuuka I eticepa. Onpedensimos UMNYIbC U IHEPLUIO
yacmuysl npu OBUNCEHUU 8 MASHUMHOM NnoJje (no




16

LenHas sJepHas peakius, KodpPUuuueHT pa3sMHOKEHUST
HEHUTPOHOB, KPUTUYECKAS] MAcca, PEAKTOPbI-Pa3MHOKUTEINH,
TEPMOsJIEpHAs peaKLusl.

CpaBHUBaTh CBOICTBa IPOTOHA U HEMUTpPOHA.

OnuceiBaTh NPOTOHHO-HEUTPOHHYIO MOJIENb SApa.
OmnpenensaTs cocTaB sSAep pa3aIHUHbIX AIEMEHTOB C IOMOILBIO
Tabnuiel Menneneesa. M300paxarh U YUTaTh CXEMbI aTOMOB.
CpaBHUBATh CUITY AIEKTPUYECKOTO OTTAIKMBAHUS IPOTOHOB U
CHIIY CBSI3U HYKJIOHOB B si/Ipe€.

[lepeuncnsaTe BUABI paJMOAKTUBHOIO pacraja aTOMHBIX S7ep.
CpaBHuBath cBoiicTBa anbda-, 0eTa- U raMMa-u3ITydYeHHH.
3anuchIBaTh MpaBUiia CMEILEHUS TIPU PATUOAKTUBHBIX
pacnagax. OnpenensaTs JIeMEeHThl, 00pa3yroIuecs B pe3yabTare
PaZMOaKTUBHBIX PaclagoB. 3alUChIBATh, OOBSICHATH 3aKOH
PaZMo0aKTUBHOTO pacrajia, yKa3blBaTh T'PAaHUIIbI €r0
npUMeHUMOCTH. OnpeaessaTh B KOHKPETHBIX CUTYaLUSIX YUCIIO
HepacHaBIIUXCA AAep, YUCIO paclaBLIMXCs A1ep, NEPHO]
1oJrypacnasa

gomoepagusm).

- 81a0emb npuemamu NOCMpOeHUs MeopemuyecKux
00KA3amMenbCms, a makice nPoSHOIUPOBAHUS
ocobeHHoCmell npomeKanusl hu3UYecKux sA81eHull u
npoYecco8 Ha OCHOBE NOTYYEHHbIX MEOPEeMUYECKUX
86160008 U OOKA3AMENLCMNE;

pewams npaKmuKo-0pUeHmupo8anHble
KauecmeeHHbvle U pacyemusvlie puzuiecKue 3a0auu ¢
8b100pOM uzUYLECKOU MOOENU, UCNOJIb3YS HECKOIbKO
@u3zuLecKUx 3aKOHO8 UNU POPMYI, C8A3LLBAIOUIUX
uzgecmHule Qusuyeckue 8e1UUHbl, 8 KOHMeKcme
MEAHCNPEOMEMHBIX C8A3€lL,

SHCMCHTapHI)Ie YacCTHUIIbI

JlaBatTh onpeieseHus MOHATHIA: aHHUTWJISALMSL, JIEITOHBI,
aJIpOHBI, KBapK, IJIIOOH.

[lepeuncasiTh OCHOBHBIE CBOMCTBA 3IEMEHTAPHBIX YACTHII.
Bb1iensath rpymmnsl 31eMEeHTapHbIX YaCTHLI.

[lepeuncasaTh 3aKOHBI COXpPAHEHMSI, KOTOPbIE BBIMOJIHAIOTCS IPU
IIPEBPAILEHUSAX YACTHII.

OnuchIBaTh MPOLECCHl AHHUTMIISILIY YAaCTHIL M aHTHYACTULL U
POKIEHUS 3JIEKTPOH-TIO3UTPOHHBIX Iap.

Ha3piBaTh u cpaBHUBATh BU/bI (PYHIAMEHTAIBHBIX
B3auMOIeHCTBUH. ONMCHIBATH POJIb YCKOPUTENIEH B U3yUEHUN
3JIEMEHTapHbIX YacTull. Ha3pBaTh OCHOBHBIE BU/IbI
yCcKOpUTeNel aieMeHTapHbIX yacTull. HaxonuTs B tureparype u
B VIHTepHeTe cBeieHNs 00 HCTOPHU OTKPBITUS 3JIEMEHTapHBIX
YacTHll, 0 TPEX 3Tanax B pa3BUTUHU (PU3MKH JIEMEHTAPHBIX
YacTHULI.

OnuchIBaTh COBPEMEHHYIO (PU3HUECKYIO0 KAPTUHY MHpA.

8b108U2AMb 2UNOME3bl HA OCHOBE 3HAHUS
OCHOBONONALAIOWUX PUSULECKUX 3AKOHOMEPHOCMEL U
3aKOHO8,;

- CaMOCmMoAmenbHO NIAGHUPOBAMb U NPOBOOUMb
Qusuyeckue sKCnepuUmMeHmol,;

- peuiams npaKmuKo-0pUeHmupo8arHHbvle
KayecmeeHHvle U pacuemuvle huzuueckue 3a0avu ¢
8b100poM uzuUecKol MOOenU, UCNOIb3YSl HECKOIbKO
@usuyecKux 3aKkoOH08 Ui GopMyi, C8A3bI8AIOUSUX
usgecmuoule uzuueckue eruyUnbl, 8 KOHMeKcme
MedcnpeoMemHbIX Ces3ell;

Crtpoenue BcesieHHOI.
Conueunas Cucrema.

JlaBaTh omnpeneneHus MOHATHI: HeOecHas cdepa, IKIUINTHKA,
HEOECHBIN KBATOP, MOJIOC MUPA, OCh MUPA, KPYT' CKIIOHEHUS,

- NOHUMAMb U 0OBACHAMb yeilocmHocmbs ¢LL3’MV€CK012
meopuu, pasiuiuams cpanHuybl ee NPUMEeHUMOCmU U
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Crpoenue Beenennoit

IIPSIMOE BOCXO0XK/IEHUE, CKIIOHEHUE, Napaljakc, apcek,
acTpOHOMMYECKasl €MHULIA, IEPUTeNnH, adennii, COTHEUHOE
3aTMEHHUE, JIYHHOE 3aTMEHUE, IJIAHETHl 36MHOM TPYIIIbL,
TUTAHETHI-TUTAHTBI, aCTEPOUJI, METEOP, METEOPHT, poTochepa,
CBETUMOCTb, IPOTyOEepaHel], MpOTO3Be3/a, CBEPXHOBAs 3BE3/1a,
rajlakTvka, KBa3zap, KpacHO€ cMelleHue, Teopusi boibioro
B3pbIBa, BO3pacT BceseHHOoM.

Ha6mronate JIyHy ¥ mIaHeTHI B TEJIECKOII.

Brigenste ocobenHocTH cuctemsl 3emisi—JIyHa.
PacnioznaBatk, MOJIeIMpOBaTh, HAOIIOAATh JIYHHbBIE U
COJIHEYHbIE 3aTMEHHUSI.

OOBACHATH MPUIKBHI U OTJIUBBI.

OmnuceiBats crpoenune ConHedyHol cuctemsl. [lepeuncisars
IJTAHEThI ¥ BUJIbI MAJIbIX TEJI.

OmnuceiBats crpoenune CoJHIA.

Hab6nronats conreunsie nsatHa. CoOmtonaTh npaBuiia
6e3onacHoCTH npu HaOmoaeHuu CoHIa.

Mecmo 8 psdy Opyeux Quzuieckux meopuii;

- 81a0emsb npuemMamu NOCMpPOEHUsE MeoPEeMULeCKUx
00KaA3amenbCme, d maKice nPOSHO3UPOBAHUSL
ocobenHocmell npomeKanus puzuU4ecKux A6neHull u
npoyecco8 Ha OCHOBE NOJYUEHHbIX MEOPEMULECKUX
66160008 U OOKA3AMENbCMNE,

Obvacuams cymo NOHAMUL KMEMHAS MAMEPUsL) U
«mémmuast duepeussy. Ipusooums npumepuol
UCNONB308AHUSL 3AKOHO8 (YU3UKU OJ1s1 0OBACHEHUS
nPUPOObL KOCMUYECKUX 0OBLEKMO8.
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2.Conep:xanue y4eOHOI0 npeamera, Kypca
10 xnace

BBenenue (Pu3uka necTecTBEHHO-HAYYHbII MeTO/I MO3HAHUS NPUPObI) 1 4.
®dwusuka - pyHAaMeHTaIbHas HayKa 0 mpupoe. Haydnslit MeTox no3HaHus.
Mertoap! riccienoBanus PU3NIECKUX SBICHUNA. MoenupoBanne GU3NUECKUX SBICHUN U TpouieccoB. Hayunsie ¢akTsl 1 runore3sl. Ousnueckue
3aKOHBI ¥ IPAHULIBI UX IPUMEHUMOCTH. PU3UYECKUE TEOPUU U IPUHIMI COOTBETCTBH. Pu3ndeckue BennuuHsl. [lorpemHoctn n3mepenuit
¢uznueckux BenuuuH. Poib u Mecto pu3nku B GOPMUPOBAHUU COBPEMEHHOW HayYHOUM KapTUHBI MHUpA, B MPAKTUYECKON JESITEIbHOCTHU JIOAEH.
®du3uKa 1 KyJIbTypa.

Mexanuka. 27 4.
['panuipl MpUMEHUMOCTH KIaccudeckoi Mmexanuku. [IpoctpancTtBo u BpeMs. OTHOCUTENBHOCTh MEXaHUYECKOTO ABMKEHUsI. CUCTEMBI OTCUETA.
Ckansipuble ¥ BEeKTOpHbIE (u3znueckue BenuuuHbl. Tpaekropus. [1yrs. [lepememenne. CkopocTs. YckopeHue. PaBHOMEpHOE 1 paBHOYCKOPEHHOE
B3aumoneiictue ten. SBnenue unepruu. Cuna. Macca. MneprimanpHbie cucTeMbl 0Tcuéra. 3akoHbl TuHaMuKu HetoTona. Cuita TsKecTH, Bec,
HeBeCcOMOCTh. CHIIBI YIIPYTrOCTH, CHJIBI TPEHHUS. 3aKOHBI: BCEMUPHOTO TsToTeHus, ['yka, TpeHus
NMnynbsc MaTepraibHOW TOUKU M CUCTEMBL. MIMITyIbC CHIlbl. 3aKOH COXpaHEHHMsl MMmIyiabca. MexaHndeckas paborta. MomHocTe. MexaHnueckas
SHEPTHsI MATEPHAIBHON TOYKH M CUCTEMBI. 3aKOH COXPAHEHHSI MEXaHUYECKOW dHepruu. PaboTa CUibl TSKECTH M CHITBI YIIPYTOCTH.
PaBHOBecHe MaTepralIbHOM TOYKHU U TBEPAOTO Tesla. MOMEHT CHIlbl. Y CIIOBUS paBHOBecHs. PaBHOBecHe )KUAKOCTH U rasa. J{aBnenue. [[Buxxenune
KUJKOCTH.

JlaGopaTopHble paboOThI
JlabopaTtopnas pabota Nel «M3yueHnne IBUKEHHSI TEJ IO OKPY>KHOCTH TIOI IEHCTBUEM CHUIIBI TSKECTH U YIIPYTOCTH.

JlabopaTtopHas pabota No2. « DKCIeprUMEHTAIBHOE U3yUCHUE 3aKOHA COXPAHCHHSI MEXaHMYECKOW SHEPTHI.

Mouekyasipaas ¢pusuka. Tepmoannamuka. 17 4.
MonekynsapHo-KHHETHYECKas TeopHs (M K T) CTPOSHUS BEIIECTBA U €€ IKCIIEPUMEHTAJIbHBIE JI0Ka3aTeNbCTBA. TermioBoe paBHOBecHE. AOCOTIOTHAS
TeMIeparypa Kak Mepa CpeiHel KHHETHYECKON YHEPTUH TEIIOBOTO JIBIKCHMSI YaCTHIl BelecTBa. Mojiellb ueanbHOTro ras3a. JlaBneHnue rasa.
VYpaBHeHUE COCTOSIHUSL MJEaIBLHOIO ra3a. YpaBHenue MenjeneeBa-Kiamneiipona. ['a30Bble 3aKOHBI.
ArperatHble COCTOSIHHS BelllecTBa. B3anMHble npeBpalieHus sXKUIKOCTH U ra3a. Biaxknocts Bo3yxa. Mojens ctpoeHus xuakocteid. [loBepxHocTHOE
HaTspkeHune. Kpucramnmdeckue u amopdHbIe Tena.
Buytpennss sHeprusi. PaboTa u teronepenada kak criocoObl U3MEHEHHsI BHYTPEHHEH SHeprun. Y paBHEHHE TerioBoro Oananca. [lepBrlil 3akoH
TepMmoauHamMuku. HeoOpatumocTh TerioBbiX mpomneccoB. [Ipunnumet aeiicteus u KI1J] TernioBbIX MarivH.

JlaGopatopHble pabOThI

JlaboparopHas pabota Ne3. «OnbITHas moBepka 3akoHa I eii-Jlroccaka»
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OCHOBBI 3J1IEKTPOAMHAMHUKH. 17 4.
DNeKTpUUecKue 3apsapl. 3aKOH COXpaHEHHs AJIEKTPHUYECKOro 3apsijaa. 3akoH Kynona.
Onexrpuueckoe moJie. Hanpsmk€HHOCTH M MOTEHIUAT AIIEKTPOCTATUHIECKOTO 1O, JIMHIH HApsHKEHHOCTH M SKBUTIOTEHIMATIBHBIE TOBEPXHOCTH.
[Ipunuun cynepno3unuu nosieu. [[poBogHUKY U AUIIEKTPUKH B JIEKTPUUECKOM ToJ€e. DieKkTpoéMKocTh. KonaeHncarop.
[TocrostaubI nekTpuyeckuii Tok. Cuna Toka. Conportusienue. [locnenoBarenbHoe U apauieIbHOE COSTMHEHNE IPOBOAHUKOB. 3aKoH J[Koyms -
Jlenua. DnexkTpoaBrKyIas cuiaa. 3akoH Oma Juisl MOJHOM Henu. DIEeKTPUUECKUN TOK B POBOIHUKAX, AIEKTPOJIUTAX, OJYIPOBOJHUKAX, Ia3ax U
BakyyMme. CBEpXIIPOBOAMMOCTb.

JlaGoparopHble pabOThI

JlabopaTtopHnas pabota Ne4. «M3yueHue mocienoBaTeaIbHOTr0 U MapajijIeIbHOTO COSTUHEHNS TTPOBOTHUKOBY

JlabopaTtopHnas pabota Ne5. «M3mepenune 3/1C 1 BHYTPEHHETO COMPOTUBIICHUS HUCTOYHHKA TOKA

Pe3epB 6 4

11 kaace

OCHOBBI JIEKTPOAMHAMMKH (MIPOJ0JIKEeHHUE). 9 U.

MaruauTHO€e nosie. MHAYKIMS MarHUTHOTO 1oJiA. BekTop MarHUTHOM MHAYKIMU. [[elicTBMEe MarHUTHOTO MOJISl Ha MPOBOJHUK C TOKOM U JIBHKYIIYIO CS
3apsokeHHyto yactuily. Cuna Amnepa. Cuna Jlopenma. [IpaBusio yieBoii pyku. MarHuTHBIE CBOMCTBA BEIIECTBA. SIBIIEHNE AIEKTPOMArHUTHOM
MHAYKIMU. MarautHeii notok. [IpaBuiio JIenna. 3akoH 371eKTpOMarHuTHOM MHIYKIUK. DJIEKTpOMarHuTHoe mnoJe. [Ipakrniyeckoe npuMeHeHne 3akoHa
ANEKTPOMAarHUTHOM MHIAYKIUU. fIBIeHNEe CaMOUHIYKIMU. HIyKTUBHOCTh. DHEPrUusi MArHUTHOTO IOJIS TOKA.

JlaGopaTopubie pabOTHI

JlabopaTtopHas padora Nel «HaGmroneHue AeMCTBUS MAarHUTHOTO TI0JIST HA TOK»
Jlaboparopnas padota Ne 2 «. MccnenoBanue sIBICHUS SIEKTPOMArHUTHOM UHIYKIIMI

Koseoanust u BoJHbI (15 4.)

Mexanuueckue kosiebanus. ['apmonndeckue konedanus. CBOOOIHBIC, 3aTyXalOIINe, BEIHYXICHHbIE KoseOanus. [IpeBpaiieHus sHepruu npu
kosnebanusx. Pesonanc.OnekrpoMarauTHele Konebanus. KonebarenbHblil KOHTYp. [lepeMeHHBII dlieKTpudecKkuil TOK. Pe3oHaHC B a1eKTpUuecKoit
neru. KopoTkoe 3ambikanne. Mexanndeckue BoJHbL. [IpomonbpHbIe M nonepedHbie BOaHbBI. CKOPOCTh U AJIMHA BOJIHBL. HTephepeHIus u qudpakiys.
DHeprus BOJHbBI. 3BYKOBBIE BOJIHBI. DJIEKTPOMAarHuTHbIE BOJIHBL. CBOMCTBA IEKTPOMArHUTHBIX BOJIH. J[Mana3oHbl 2IEKTPOMArHUTHBIX U3TyY€HUN U UX
MPAKTUYECKOE MPUMEHCHHUE.

JlaGopatopHble pabOThI

J'Ia6opaTopHas[ pa60Ta Ne 3 «OnpeneneHHe YCKOpPCHUA CBO60I[H01"O NnageHusd 1pu oMo MasiTHUKa»
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Ontuxka (134)

I'eomerpuueckas ontuka. [IpsMonuHeliHOE paclipocTpaHEHUE CBETA B OJTHOPOIHOM Cpeie.

3aKoHBI OTpaKCHHS U TiperoMiieHus cBeTa. [lomHoe oTpaxenue. Ontudeckue mpudopel. BoiHoBwie cBolicTBa cBeTa. CkopocTh cBeta. MHTepdepeHnus
ceera. KorepeHTHOCTS.

Hudpaxmus cera. [lonsapuzanus ceeta. ucnepcus cera. [IpakTrueckoe mpuMeHEHHE HIEKTPOMArHUTHBIX U3Ty9eHHH.
Bunel usnyuenuit. crounuku cseta. Criektpbl. CrieKTpaibHbIN aHAJIU3.

[Ikana 37€KTpOMarHUTHBIX BOJIH.

HaGnrogenue cnektpos.

JlaGoparopHble pabOThI

JlabopaTtopHnas pabota Ne 4 «OrnpeneneHre moka3aTesi IpeIToOMICHHS CTEKIIa

JlabopaTtopHnas pabota Ne 5 «Ornpenenenue JIMHBI CBETOBOW BOJTHBI»

OcCHOBBI CHIEMATBHON TEOPUU OTHOCUTEIBHOCTH (3 ).
[Toctynatet CTO: nHBapMaHTHOCTh MOJYJSl CKOPOCTH CBETA B BAKyyme, MIPUHIIUI OTHOCUTEILHOCTH DUHIITEHHA.
CBs13b MacChI U SHEPTUH CBOOOJHON YACTHITBL. DHEPTHUS TTOKOS

KBantoBas ¢pusnka (17 4). ['unoreza M. [Inanka. @otosnekrpudeckuit 3¢pdext. Onbitel CToneroBa. 3akoHbl hoTodpdekra. YpaBHeHUe
Oitamreitna. @otoH. KopryckynspHo-BotHOBOHM nyanu3M. CooTHoIIeHHE HeonpeaenéHHoctei [ eiizendepra.
[TnanerapHas moaens aroma. OOBSICHEHHE JIMHEWYATOTO CIIEKTPa BOJAOPO/Ia HAa OCHOBE KBAHTOBHBIX MOCTYaTOB bopa.
CocTtaB 1 cTpo€HHE aTOMHBIX Siiep. DHEPTHUsl CBSA3U aTOMHBIX s1ep. Buapl paanoakTUBHBIX MIPEBPALLICHUI aTOMHBIX siiep. 3aKOH paloaKTHBHOTO
pacnana. Snepusie peakunu. Lennas peakuus nenenusd siaep. [lpumenenne saepHoO SHEPTrUM.
DOnemeHTapHbIe yacTUllbl. DyHIaMEHTaIbHbIE B3aUMOICHCTBUS.

JlaGopatopHble pabOThI
JlaGopaTtopHnas pabota Ne 6 «HabnrofeHre CIUIONIHOTO U TMHEHYATOrO CIIEKTPOBY.

Crtpoenue Bcenennoi (5 4).

Conneunas Cucrema. Ctpoenue Beenennoid. Bunumebie nmxenuns HeOecHbIX Ten. 3akoHbl Kemnepa.ColHeUHas cucTeMa: IIaHeThl M MaJible Tela,
cucrema 3emisi—Jlyna.Crpoenue u sBomonusa Connua u 38€31. Knaccudukanus 38€31. 3BE3/1bI U UCTOYHUKY UX dHepruu.l'anaktuka. CoBpeMeHHbIE
MPEACTABJICHUS O CTPOEHUH U 3BOJIIOLIMH BeeneHHoil.

IHoBTOpenue (6 4).
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3. TemaTnueckoe INIAHUPOBAHUE C YKAa3aHUEM KOJINYECTBA YaC0B, OTBOAUMbBIX HAa OCBOCHME Ka)l(IlOﬁ TEMbI

10 xiacc
Kon-
Paznen Kon-zo Tembl BO 0
4acoB CHOBHBIE BUJIBI ICITEIBHOCTH 00yyatomuxcs (Ha yposHe YY)
4acoB
®duzuka u o
- JIAIOT OTpe/ieNieHrs] OHSATHAM: 0a30Bble PU3MUECKUEe BETMUUHBI, PU3NYECKUI 3aKOH, HAyYHAs
1. Beenenue 1 ;Z;iij:;‘;ﬂ;og 1 THITOTE32, MOJIENb B (DPU3MKE U MUKPOMUDE, dJIEMEHTapHas 4acThIa, (yHIaMEHTaIbHOE
HOHANI IPHPOE B3aHMOJIEICTBHE;
- JIAlOT ONpe/IeNeHNs MOHATHAM: MEXaHHUECKOE JBHKEHHE, MaTeEpUallbHas TOUKA, TEJI0 OTCUETA,
K iHeMaTHIA 5 cUCTeMa KOOpIMHAT, PABHOMEPHOE NPSIMOJIMHEIHOE JIBHKEHHE, PABHOYCKOPEHHOE U
PaBHO3aMEUICHHOE [IBHKEHHE, PABHONIEPEMEHHOE JIBUKEHHE, IEPHOANIEcKoe (BpalaTenbHOe)
JIBHIKEHUE,
3aKOHBI IMHAMHKH 4 - (popMyIMPYIOT 3aKOHBI HEI0TOHA, IPMHLUIT CYIIEPIIO3UIIHU CHJI, 3KOH BCEMHPHOT'O TATOTEHHS, ;-
Herorona NPUMEHSIOT TIOTyYeHHBIE 3HAHUS [T pelleHus 3312
CHIILI B MEXAHAKE 5 - BBITIOJIHSIOT TIOCTPOEHKE CUJI, TPHIIOKEHHBIX K TENY, ONMPEAEIAIOT UX TIPUPOLY U
3HaueHue. PopMynupyroT 3akoH ['yka.
3axon coxpancuns | 5 - (OpMYIHPYIOT 3aKOH COXPAaHEHHsI UMITYJIbCA C YYETOM TPAHHUIl UX TIPUMEHUMOCTH;
UMITyJIbCa - JIENAIOT BHIBOJIBI M YMO3AKIIFOUEHHUS O MPEUMYIIECTBAX MCTIONb30BAHMS SHEPTETHYECKOTO MOAX 01
2. MexaHuka 27 IIPU PELICHUH Psijia 3a1a4 AUHAMUKH
3akon COXpaHCHI (GOpMYITHPYIOT 3aKOH COXPAHEHHs MEXaHMYECKOH SHEPIHH ¢ Y4E€TOM IPAHUI] MX IPHMEHHMOCTH;
MEXaHHHICCKO 4 - IENIAI0T BBIBOJBI M YMO3AKIIIOUEHHS O MPEUMYIIECTBAX HCIIOMb30BAHNS YHEPTETHIECKOTO MOIX0/1a
SHEpriu PH PEILIEHNHN PA/IA 33184 JUHAMUKH
- JIAOT ONpE/IENEHNs IOHATHAM: PABHOBECHE MATEPUATIBLHON TOYKH, PABHOBECHE TBEPIOTO TENA,
Cratnka 3 MOMEHT CHJIBI;
- (OpMYIHPYIOT YCIOBUS PABHOBECHS;
- IPUMEHSIOT MOJMY4€eHHbIE 3HAHUS JUIs 00bSCHEHHS BJICHUM, HAONIOIAEMBIX B IPUPOJIE U B OBITY
-JIAI0T OTIPEIETIEHHS! OHSATUSIM: TaBJIEHHUE, PABHOBECHE KHUIKOCTH  Ta3a;
OcHoset 2 - popmysupyrot 3akoH [Mackais, 3akoH Apxumena;
THIPOMCXAHNKH - BOCIIPOM3BOIAT YCIIOBHS PABHOBECHS KMKOCTH M Ia3a, YCIOBUS IIaBaHUs TEL;
- IPMMEHSIOT MOJMY4EHHbIE 3HAHMS JUIs 0O0bICHEHUS SBJIEHUMN, HAOII0AEMBIX B IPUPOJIE M B OBITY
3. MonekynsipHast | 17 OCHOBBI 3 - JIAOT ONpE/IENEHHs OHATHAM: MUKPOCKOITMYECKME M MAKPOCKOIIMYECKHE TIAPAMETPHI;
Jusnka n MOJIEKYJISIPHO- CTAllMOHAPHOE PABHOBECHOE COCTOSIHME ra3a. TeMreparypa rasa, abCoaIOTHBIA HOJb TEMIIEPATYPBI,
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TEpMOAHAMHUKaA

KUHETUYECKOHU
teopuu (MKT)

M30IPOIIECC; H30TEPMHUYECKHIA, N300apHBIN 1 U30XOPHBIN TPOLIECCHI;
- BOCIIPOM3BOJIAT OCHOBHOE YpaBHEHHE MOJIEKYJIIPHO-KMHETUUECKOM TeopuH, 3aKoH JlanbToHa,
ypaBHenue Kianeiipona-Menneneesa, 3axon ['eii-JItoccaka, 3akon [1lapis.

YpaBHeHus
COCTOSIHMSI ra3a

-BOCIIPOM3BO/AT OCHOBHOE ypaBHEHHE MOJIEKYJIIPHO-KMHETHYECKON TeopuH, 3akoH JlanbToHa,
ypaBHenue Knaneipona-MenneneeBa, 3axkon [ eli-Jltoccaka, 3akon lapis.

B3aumurie
MpEBpaILCHUS
JKAJIKOCTU U rasa

Kunkocru

Teepable Tena

- IOHUMAKOT CMbICJI BEJINUMH: OTHOCUTEIIbHASI BIIAKHOCTb, [TapLUAIbHOE JJaBIICHUE,

- Ha3bIBalOT OCHOBHBIE MOJIOKEHUSI U OCHOBHYIO (DM3HUYECKYIO MOJIENb MOJIEKYIISIPHO-KUHETHIESCKON
TEOpUU CTPOEHUS BEILECTBA;

- KITaccu(UIMPYIOT arperaTHble COCTOSHUS BEIIECTBA;

- XapaKTepH3yIOT H3MEHEHHE CTPYKTYPBI arperaTHbIX COCTOSHHI BEIlecTBa MpY (a30BbIX MMepexoiax

OCHOBBI
TEPMOAUHAMUKHU

- IAOT OIPE/IC/ICHUS TIOHATHUSIM: TEIIIO00MEH, TeIIOM30JIMPOBAaHHAs CHCTEMa, TEIUIOBON JBUIATEllb,
3aMKHYTBIN [IUKJI, HEOOPATUMBIH ITporiece, (GU3NYECKUX BEIUYMH: BHYTPEHHSS SHEPrHUsl, KOJTUIECTBO
TEIUTOTHI, KOY(PPHUITMEHT MOIE3HOTO NEHCTBUSI TEIIOBOTO IBUTATEISI, MOJICKYJIa, aTOM, «PeaThbHBIN
ras», HachIlIEHHbIN Tap;

- IOHUMATIOT CMBICJ BEIMUMH: OTHOCUTENbHAS BIIAXKHOCTb, ITapIIHATBHOE JABICHUC;

- Ha3bIBAIOT OCHOBHBIC MOJIOKECHHUSI 1 OCHOBHYIO (PU3NYECKYIO MOJIEIb MOJICKYJIIPHO-KMHETHYCCKON
TEOPUHU CTPOCHUS BEIECTBA;

- KJIacCU(UIUPYIOT arperaTHbIe COCTOSIHUS BEIICCTBA;

- XapaKTepHU3yIOT U3MEHEHNUE CTPYKTYPHI arperaTHBIX COCTOSIHUH BerecTBa mpu (ha30BBIX IMepexoaax
- GOpPMyYIHPYIOT TIEPBHIN M BTOPOH 3aKOHBI TEPMOANHAMUKH;

4. OcHOBEBI
INEKTPOTUHAMUKH

18

DJeKTpocTaTuKa

- TATOT OTIpe/IeNIEHUs TIOHATUSAM: TOUEUHBIN 3apsil, SIEKTPHU3AIHS TElT; HIEKTPHIECKN N30INPOBAHHAS
CUCTeMa TeJl, DJIEKTPUYECKOe TI0JIe, TMHUH HATPSHKEHHOCTH AJIEKTPHYECKOTO OIS, CBOOOIHBIE U
CBSI3aHHBIE 3aPSIbl, MTOIAPU3AIUS TUIIEKTPUKA; PU3NIECKUX BETUYHH: DIEKTPHUECKUH 3apsij,
HaIPsHKEHHOCTH SJIEKTPUYECKOTO TIOJSI, OTHOCUTENbHAS TUAJIEKTPHYECKask TPOHUIIAEMOCTh CPEIIbl;

- GOpPMYIHPYIOT 3aKOH COXpaHEHHs dJIEKTPUIECKOro 3apsiia, 3akoH KynoHa, rpaHuIibl ux
MIPUMEHUMOCTH;

3aKOHBI
MOCTOSSHHOI'O TOKa

- JAIOT ONPEeeICHNs] OHATHAM: 3JICKTPHUUECKUH TOK, MOCTOSIHHBIN 3IEKTPUUYECKUI TOK, HCTOUHUK
TOKa, CTOPOHHHUE CHJIBI, CBEPXIIPOBOANMOCTS, JIbIPKA, HOCIEA0BATENbHOE U TapaJUICIIEHOE
COEIMHEHNE IPOBOIHUKOB; (DU3NUECKUM BEIUYMHAM: cuia Toka, D/C, conpoTuBIeHHE IPOBOAHHUKA,
MOIIHOCTB 3JIEKTPUYECKOI'0 TOKA;

- OOBSICHSIIOT YCJIOBHS CYLIECTBOBAHUS SJIEKTPUUIECKOr0 TOKA;

ONEeKTPUYECKHUI TOK
B PA3JIUYHBIX CpPEAax

- OOBSICHSIIOT YCJIOBHSI CYLIIECTBOBAHNUS 3JIEKTPUUECKOT0 TOKA B METajlIaX, MOJIYIPOBOIHUKAX,
KHUJKOCTSIX U Ta3ax;

- Ha3bIBalOT OCHOBHBIC HOCUTENH 3aps0B B METAJLIAX, KHUIKOCTSIX, TOJIYITPOBOJHUKAX, ra3ax v
YCIIOBUSI IPU KOTOPBIX TOK BO3HUKAET;

- opmynupytot 3akon Dapajes;
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- IPUMCHSAIOT IMOJTYUCHHBIC 3HAHUWA JJIA 00BSICHEHUS ﬂBHCHHﬁ, Ha6J'IIOI[aeMBIX B IIpUpOJAC 1 B 6LITy

5.Peseps

Oo0o0maroriee
MMOBTOPECHUE

- 0000IIAIOT M CUCTEMATU3UPYIOT MOTyYCHHbIC 3HAHUS;

11 knacc

Paznen

Komn-Bo
JacoB

Tembl

Koi-
BO
4acoB

OCHOBHBIC BUJIBI ICITEIBHOCTH 00y4Jaromuxcs (Ha yposHe YY)

1.0OcHOBBI
ANEKTPOTMHAMUKH
(TIpomomkeHwme)

MaruuTHOE 110J1e

JlaBaTh onpeaeneHnst MOHATHI: MarHUTHOE T10JIe, MHAYKLMS MarHUTHOTO T10JIsl, BUXPEBOE TI0JIe, CHIla
Awmmepa, cuna Jlopenta, peppomMarHeTuk, 1oMeH, Temneparypa Kropn, MarauTHas IpOHUIIAEMOCTh
BemiecTBa. JlaBath orpenenenue eMuHUIBI HHAYKITTT MarHUTHOTO 1ouid. [lepeancisiTe OCHOBHBIE
CBOICTBAa MarHWTHOTO TOJISI.

I/I306pa>1<aTb MAarauTHBIC JIMHUU IIOCTOAHHOI'O MarduTa, rmpsaMoro nmpoBOJIHHKAa C TOKOM, KaTyHIKH C
TOKOM.

HabmogaTs B3anMoAeicTBIE KATYIIKA ¢ TOKOM M MarHWTa, MAarHUTHON CTPETKH U TTPOBOJHIKA C
TOKOM, IEHCTBHSI MATHUTHOTO TTOJISI Ha IBIDKYIIYIOCS 3apsDKCHHYIO YaCTHILY.

DopMyIHpOBaTh 3aKOH AMTIIepa, TPAHUIIBI €ro MpUMEeHUMOCTH. ONpenensaTh HampaBieHne TNHUI
WHIYKIIAA MarHATHOTO TIOJISI ¢ TIOMOIIBIO ITpaBiiia OypaBurKa, HallpaBJIeHUE BEKTOPOB CHIIBI AMIiepa
u cuiibl JIopeHiia ¢ moMOLIbIO NpaBUIIa JEBOU PYKHU.

[IpumensaTs 3akoH Amriepa u hopMyiTy IUTsi BEIYHCIEHHUS CHITBI JIopeHIia mpu perennn 3aaad.

DNeKTpOMarHuTHAsI
HHAYKIUS

JlaBaTh onpeeneHust TOHATHIA: SBIICHHUE JIEKTPOMArHUTHOW WHIAYKIINH, MAaTHUTHBIA 1TOTOK, D[C
WHIYKUUU, UHAYKTUBHOCTh, caMounaykuus, IJC camonnaykuun. @opmMynupoBath npaBuiio Jlenna,
3aKOH AJIEKTPOMArHUTHOW WHAYKITUHU, TPAHUIIBI €r0 IPUMEHIUMOCTH.

HccnenoBate siBlIeHUE 3JIEKTPOMAarHUTHON HHAYKIMKU.PaboTaThk B mape U rpyIiie npyu BbITOJIHEHUN
MIPAKTUYECKUX 3aJJaHUil, INIAHUPOBATh SKCIICPUMEHT.

HepeLII/ICJ'IFITB MNPUMEPLI UCITIOJIb30BAHUS ABJICHUA 3JI€KTpOMaFHPITHOﬁ HUHAYKIUUA.

PaCHO3HaBaTI), BOCITPOU3BOANTD, Ha6J'II-OI[aTL SIBJICHUC CAMOUMHAYKIWH, ITOKA3bIBATh MPUYUHHO-
CJICACTBCHHBLIC CBA3U IIPU Ha6J'IIO,Z[eHI/II/I SIBJICHUA. (I)OpMyJ'II/IpOBaTL 3aKOH CAaMOUHAYKIINH, 'PAHUIIbL
€ro NpuMEHNUMOCTHU.

2. Konebanus u

15

Mexanuueckue

I[aBaTI: OIpeCaACICHUA IIOHSTHM: KOJ'Ie6aHI/I$[, KoJjebaTenpLHas cucreéMa, MCXaHUYCCKHE KOHG6aHI/Iﬂ,
TapMOHHNYCCKUC KOJ'IC6aHI/I$I, CBO6OI[HI>I€ KOJ'Ie6aHI/IH, 3aTyXaromue KOJ'I663,HI/I$I, BbIHYK/ICHHBIC
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BOJIHBI

Koebauus

Kose0aHus, Pe30HAHC, CMElIEHHEe, AMILTUTY1a, IIEPUO/, YacTOTa, COOCTBEHHAs 4acToTa, (ha3a.
[epeuncnsaTe ycnoBus BOSHUKHOBEHUs KojeOanuid. [[puBOANTE MprMephl KONeOATENbHBIX CUCTEM.

OnwuchIBaTh MOJICNN: TIPYXKHUHHBIA MasiTHUK, MaTeMaTHYecKUi MasiTHUK.PaboraTh B ape u rpymrne
IIPU PELIEHUU 3a]a4 U BBIIIOJHEHUU IPAKTUYECKUX 3a/laHUM, UCCIIEJOBAHUH, INIAHUPOBATH
JKCIIEPUMEHT.

DIEeKTPOMAarHUTHEIE

KoJIeOaHus

JlaBaTh onpeziescHHsI IOHSTHIA: SJIEKTPOMArHUTHBIC KOJie0aHusl, KoineOaTeIbHbIA KOHTYP, CBOOOTHBIC
3JICKTPOMAarHUTHbBIC KOJieOaHusl, aBTOKOJICO0aHNsI, aBTOKOJIeOATeIbHAS CHCTEMA, BBIHYKICHHBIC
JJIEKTPOMArHUTHBIC KOIEOAHNsI, TEPEMEHHBIN dIIEKTPUUECKHI TOK, aKTUBHOE COITPOTHUBIICHHE,
WH/IYKTHBHOE COITPOTUBJICHUE, EMKOCTHOE COITPOTUBJICHHUE, TIOJIHOE COMPOTUBIICHHUE [SITH
MIEPEMEHHOI0 TOKa, JICHCTBYIOIIEE 3HAUCHUE CHJIBI TOKA, JICHCTBYOIIEE 3HAUCHU S HATIPSKCHUS,
tparcdopmarop, kodhduineHT Tpanchopmariun. M300paxars cxemy KoineOaTEIbHOIO KOHTypa U
OIMCHIBATh MPHUHIINTI €r0 PaboTHI.

AHaHHSHpOBaTB HpeBpameHI/m 3Hepr1/11/1 B KOJ'Ie6aTeJ'IBHOM KOHType HpI/I 3.]'ICKTpOMaI'HI/ITHI)IX
KOJIe0aHUIX.

MexaHnuueckue
BOJIHBI

[lepeuncnsaTs CBOWCTBA U XapaKTEPUCTUKA MEXaHNYECKUX BOJH. Pacrio3HaBaTh, BOCIIPOM3BOANTD,
HaOII0JaTh MEXaHUYECKHE BOJIHBI, TTOTIEPEYHBIE BOIHBI, TIPOIOIBHBIE BOIHBI, OTpakeHNE,
MpeOMIICHHE, MTOTJIONICHNEe, HHTEPPEPEHIINTO, TUPPAKITUIO U TIOISAPU3AINI0 MEXaHUISCKUX
BosTH.HazbIBaTh XapaKkTepUCTHUKN BOJH: CKOPOCTh, YACTOTA, UTMHA BOJIHBI, PA3HOCTH (ha3.

OHpeI[eJ'ISITB B KOHKPCTHBIX CUTYyallUsAX CKOPOCTU, YACTOThI, JJIMHBI BOJIHBI, pPa3HOCTU (1)3.3 BOJIH.

DIIeKTpOMarHUTHEIE
BOJTHBI

Pacmio3naBaTh, HaOMIOATH IEKTPOMATHUTHBIE BOJIHBI, H3Iy4eHUE, TPUEM, OTpaKEeHHE,
IIpeIOMIIEHHE, TTOTJIOMIEHN e, HHTEeP(PEPEHIHIO, TUPPAKINIO U TTONAPU3ALNIO STEKTPOMArHUTHBIX
BOJIH.

HaxoanTh B KOHKPETHBIX CUTYalUsIX 3HAYCHHS XapaKTePUCTUK BOJIH: CKOPOCTH, YACTOTHI, UTHHBI
BOITHBI, Pa3HOCTH (pa3, TIyOuHY paJlONOKAIIAH.

CpaBHMBaTh MEXaHUYECKUE U 3JIEKTPOMArHUTHBIC BOJTHBI.

OOBSCHSTH IPUHIMITH PaJIMOCBSI3H M TEICBUICHHS.

3. Onruka

13

CBeTOBBIE BOJIHBI.
I'eomerpuueckas u
BOJIHOBAs ONTHKA

11

JlaBatb onpeneneHus MOHATHI: CBET, TEOMETPUYECKasi OTHKA,CBETOBOH JIyd, CKOPOCTh CBETA,
OTpa)kKeHUE CBETA, MPEIIOMJICHNE CBETA, [TOJTHOE OTPAKEHUE CBETA, YIoJl MaJeHUs, Yol OTPasKeHN,
YroJI MPETIOMIICHUS], OTHOCUTENBHBIN [TOKa3aTellb IPEIOMIICHNUS], a0CONIOTHBIN TOKa3aTelb
IPEIOMIICHHUS, JINH3a, (POKYCHOE PACCTOSHHE JIMH3bI, OIITHYECKAsl CHJIA JIMH3BI, TUCIIEPCHUST CBETA,
uHTepdepeHus cera, nudpakuuns csera, MMPppaKIMOHHAS PEIIeTKa, MOISPU3aIMs CBETa,
€CTECTBEHHBIN CBET, MJIOCKOMOJISIPU30BAHHBINA CcBET.ONUCHIBATH METOIbI H3MEPEHUSI CKOPOCTH CBETA.
[lepeuncnate cBolicTBa CBETOBBIX BOJIH.CTPOUTH X0/ JIyda B INIOCKONApaJUIEIbHOM TIACTHHE,
TPEYyroJbHON MpHU3MeE, TOBOPOTHOW MpH3Me, 000pauuBarolel mpu3Me, TOHKOH JuH3e. CTpouTh
n300pakeHue MmpeaMera B IJIOCKOM 3epKajie, B TOHKOH Jinn3e. Ilepeunciisith BUJIbI IMH3, X
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OCHOBHBIC XapaKTCPUCTHUKU — OINTHUYECKUI LECHTP, INIaBHAd OIITUYCCKAas OCb, (bOKyC, OIITHYCCKas
cujia.

N3nyuenue u
CIICKTPBI

JlaBatb onpeneneHns MOHATHI: TEIIOBOE U3IyYEHUE, JIEKTPOIOMUHECLEHLINS,
KaTOJOJIOMUHECHEHIINSI, XEMHITIOMHHECIICHIIHS, ()OTOTFOMHHECIICHIIHSI, CIIOIIHON CIEKT,
JIMHENYaThIid CIIEKTP, ITOJIOCATBIA CIIEKTP, CIIEKTP IOIJIOIIEHUS, CIIEKTPaJIbHbIA aHAIU3.
[Tepeuuncnsares BubI CrieKTpoB. Pacrio3HaBaTh, BOCIPOU3BOAUTH, HAOIIOIATh CIUIOIIHOM CIIEKTD,
JIMHENYaThlid CIIEKTP, MOJ0CAThIM CIIEKTP, CHEKTP U3IYUYEHUs U IOIVIOICHUSI.

4, OcHOBBI
CrIeIaIbHOU
TEOpUHn
OTHOCHTEIBHOCTH

4.1. OCHOBBI
crienHaaIbHON
TEOpUU
OTHOCHUTENBHOCTH

(CTO)

JlaBatpb onpesienieHus! MOHATHI: COOBITHE, TIOCTYNAT, COOCTBEHHAsI HHEPIMaIbHAsI CHCTEMA OTCUETa,
coOcTBEHHOE BpeMs, COOCTBEHHasI JUTMHA Tela, Macca IMOKOs, HHBAPHAHT, YHEPTUsl
MOKOs1.3aNMChIBATh BBIPAKEHHUE ISl SHEPTHH MTOKOSI U TIOJIHOW dHEpruu yacTuil. Haxomuts B
nutepatype U B MHTepHeTe nH(MOpMAIUIO 0 TEOpHH dPHpa, SKCIIEPUMEHTAX, KOTOPbIE IPUBEIH K
cozannio CTO, OTHOCHTENBHOCTH PacCTOSTHUI M IPOMEKYTKOB BpeMeHH, ouorpaduu A.
OHHIITENHA.

5. KBanroBas
(hm3mka

17

CBeTOBbBIE KBAHTBI

JaBatb onpenenenus moHaTuit: Gorodddekr, KBaHT, TOK HACBIIICHHS, 3aJICpPKUBATOIIIEE
HanpsbKkeHue, padora BeIXojia, KpacHas rpanuia ¢porodddekra,

dopMyIHpOBaTh MPESAMET U 33J1a4i KBAHTOBOH (DU3UKH.

PacrioznaBath, HaOm0aaTh siBIeHHE (HoTOdPdeKTa.

OnwuceiBath onbITE CTONETOBA.

dopmynupoBath TUIOTE3Y [lMaHKka 0 KBaHTaX, 3aKOHBI (oTodPPeKTa. AHATH3UPOBATH 3AKOHBI
dhoroaddekra.

3amUChIBaTh U COCTABIIATH B KOHKPETHBIX CUTYAIIUAX YpaBHEHUE DUHIITEHHA 11 (hoTodddekTa u
HAXOJWTB C €0 MOMOIIBIO HEU3BECTHBIE BENUYNHBI.

AtomHas usmka

JlaBaTh onpeeneHnst MOHATHIA: aTOMHOE SIAPO, YHEPTETHUECKUI YPOBEHB, SHEPTHs HOHU3AIHH,
CTIOHTAaHHOE ¥ BHIHYXXJICHHOE N3ITyYeHHE CBETA.

OnrceIBaTh OMBITH Pe3epdopma.

OnurceIBaTh U CpaBHUBATEL MoJeNn atoMa ToMcona u Pezepdopa. PaccMaTpuBaTh, HCCIIe0BATh U
OIMCHIBATh TUHEHYAThIe CrIeKTphl. DopMyTHUpOBaTh KBAHTOBBIE MTOCTYNATHl bopa. OOBSICHATH
JTUHeWYaThIe CIIEKTPHI aTOMa BOJIOPO/Ia Ha OCHOBE KBAHTOBBIX MocTynaToB bopa. PaccunTeiBats B
KOHKPETHOHM CHTYallM{ YacTOTY W JUIMHY BOJHBI

dusnka aTOMHOTO
spa

JlaBatb onpeneneHus MOHATHI: MaCCOBOE YMCIIO, HYKJIOHBI, SIIEPHBIC CHIIbI, BUPTYaIbHbIC YaCTHILIbI,
nedekt macc, 3Heprus CBs3H, yelbHasi SHEPTUsl CBSI3U ATOMHBIX SIAEP, PaJHOaKTUBHOCTD,
AKTUBHOCTb PaJMOaKTHBHOIO BEILIECTBA, IIEPUO]] IIOJIypacaia, HCKYCCTBEHHAs paJilOaKTUBHOCTbD,
SJIEPHBIC PEAaKLNH, SHEPreTHUECKUN BBIXOA SAEPHOM PEaKLnu, LeMHas siiepHas peakuus,
K03()(HUIIMEHT pa3MHOXKEHHSI HEUTPOHOB, KPUTHUYECKAsI MACCa, PEaKTOPI-Pa3MHOKUTENH,
TepMosiIepHast peakLusl.

CpaBHUBaTh CBOMCTBA MPOTOHA U HEUTPOHA.

OnuceiBaTh TPOTOHHO-HEUTPOHHYIO MOJIENb SI/Ipa.

Omnpenensite cocTaB sA€p Pa3InUHBIX 3JIEMEHTOB € IOMOILBIO Taduuisl Menaeneesa. M300paxaTs u
YUTATh CXEMBI aTOMOB.




26

CpaBHMBATH CHITY DJIEKTPUYECKOTO OTTAIKMBAHUS MPOTOHOB M CHUITY CBSI3M HYKJIOHOB B SI/IpC.
I[aBaTI) OIpeaAciiCHusA TMOHSITHH: AHHUT WA, JICTITOHBI, aIpOHBI, KBAPK, IVIFOOH.
HCpe‘-II/ICJ'ISITI) OCHOBHbIE CBOMCTBA SJICMCHTAPHBIX YaCTHUII.
OneMenTapHble BbLessTh TPyYIIbI 3JIEMEHTAPHBIX YaCTHII,
HaCTHILBI [Tepe4ncisiTh 3aKOHBI COXPAHEHHsI, KOTOPBIE BBITOIHSIOTCS TIPH MIPEBPAILEHHUAX YACTHIL.
OnuceIBaTh MpoueCChbl AHHUTWJIAIWUN YaCTUL] 1 aHTUYACTUL U POKACHUSA SJICKTPOH-TTO3UTPOHHBIX
nap.
JlaBaTh ompeeneHus MoHATHIA: HeOecHas cdepa, IKIUNTHKA, HEOECHBIN 3KBATOP, MOJIOC MHUPA, OCh
MHpa, KpyT CKJIOHEHHUs, IPSIMOE BOCXOKICHHE, CKIIOHEHHUE, Tapasliake, Mapcek, aCTPOHOMHUYECKast
eIMHHUIIA, TIepUTeNuii, adenuii, COMHEYHOE 3aTMEHHE, JTYHHOE 3aTMEHHE, TUIAHEThI 3eMHOW TPYIIIIHI,
ConHeynast IJTAHEThI-TUTAHThI, ACTEPOU I, METEOP, METEOPHUT, poTochepa, CBETUMOCTb, POTyOepaHell, Myjbcap,
6. CTpoeHIfe Cucrema. CTpoeue HEHTPOHHAS 3Be3/1a, YEPHAs JbIpa, IPOTO3BE3/1a, CBEPXHOBAS 3BE3/1a, TAIAKTHKA, KBa3ap, KPACHOE
Beenennoi Beenennoii CMelllenne, Teopust BombIIoro B3peiBa, BO3pacT BeeneHHoi.
Hab6monaTs JIyHy 1 TIJIaHETHI B TEIIECKOII.
Brimenste ocobeHHocTH cuctembl 3emis—JIyHa.
Pacnio3naBath, MoJenUpoBaTh, HAOMIOIATh JIYHHBIC U COJTHEUHBIC 3aTMCHH .
OOBICHATH IPUIIUBHI M OTITUBEL.
7. Pe3eps Obobmaromee .
IIOBTOpEHIE - 00001IAI0OT ¥ CHUCTEMATHU3UPYIOT MTOyYeHHBIC 3HAHUS,
COI''TACOBAHO COI''TACOBAHO
[IpoTokoi 3acenanus kaheapbl eCTECTBEHHBIX 3amectuTenb gupekropa no YBP
qucuuiuH yuureneit MbOY COL Ne 16
Yepuenko ['.B..

oT 2022 roma Nel

PykoBoaurens

2022rona

Kamatiga H.T'.
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