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1. IlosicHUTELHAA 3aIIUCKA.

Pabouas mporpamma no yueOHomy npeamety «Pusuka» ans 10 u 11 kmaccos
pa3paboTaHa Ha OCHOBE:

1. ®denepanpHoro 3akoHa oT 29.12.2012 r. Ne 273-®3 «O6 obpazoBaHuu B
Poccniickon ®@enepanumy;

2. ®denepasbHOr0  rOCYAapCTBEHHOrO  00Opa30BaTEIbHOTO  CTaHAapTa
cpemHero oOmiero 00pa3oBaHWS, YTBEPXKIACHHOTO TPHUKa3oM MMUHHCTEpPCTBA
oOpa3zoBanus U Hayku Poccuiickoit ®@enepanmu ot 17.05.2012 1. Ne 413 (B pen.
[TpukazoB MunoOpuayku P® ot 29.12.2014 r. Ne 1645, ot 31.12.2015 r. Ne 1578, ot
29.06.2017 r. Ne 613);

3. denepanabHOro nepeyHs yueOHUKOB, PEKOMEHIYEMBIX K UCIOIb30BAHUIO
Ipy peaju3allid WMEIOIHUX TOCYJapCTBEHHYIO aKKpEIUTAIMI0 00pa3oBaTeNbHbIX
IporpaMM Ha4aJIbHOTO 00IIIETr0, OCHOBHOTO OOIIETo, CPEHET0 00IIero 0opa3oBaHusl,
YTBEPKACHHOIO MpHUKa3oM MuHucTepcTBa oOpa3oBaHusi U Hayku Poccuiickoit
®enepanuu ot 28.12.2018 1. Ne 345;

4, [Ipukaza Munnpocemenus Poccun ot 8 mas 2019 r. Ne 233 «O
BHECEHUHN HM3MEHEHMI B (efepaibHbId MepedeHb YIeOHUKOB, PEKOMEHIOBAHHBIX K
UCIOJIb30BAHUIO TPU peaM3allid HMEIOLUX TOCYJapCTBEHHYIO aKKpEIUTaILUI0
o0pa30BaTeNbHBIX NPOrpaMM HadyajJbHOTO OOILEro, OCHOBHOTO OOIIET0, CPEIHEro
obmiero oOpa3oBaHMsI, YTBEP)KIEHHBIH IpUKa3oM MuUHHCTEPCTBA MPOCBEIICHUS
Poccuiickoit @eaepanuu ot 28 nexadbps 2018 1. Ne 345y;

S. [Ipukaza Munnpocsemenuss Poccun ot 18 mas 2020 r. Ne 249 «O
BHECEHUHU M3MEHEHUH B (efepaibHblil NepedeHb YUeOHUKOB, PEKOMEHI0BAHHBIX K
UCIIOJIb30BAHUIO TPH peaM3allii HMEIOIIHUX TOCYJAaPCTBEHHYIO AKKPEIUTALUIO
0o0pa3oBaTeNbHbIX MPOTpaMM HayalbHOTO OOIIEro, OCHOBHOI'O OOIEro, CPEIHEro
oOmero o0Opa3oBaHus, YTBEPKACHHBIM MNpUKa3oM MMHHCTEPCTBA MPOCBEILECHUS
Poccuiickoit @eaepaunn ot 28 nexadps 2018 1. Ne 345y

6. CaHUTapHO-3MTUJIEMHUOJIOTUYECKUX  TPEOOBAaHMI K  yCIOBUSM U
opranu3anuu oOydeHHs B 00IIe0O0pa30BaTENbHBIX YUPEKICHUSIX, YTBEPIKICHHBIX

IIOCTAHOBJICHWEM [JIaBHOrO TrOCYJapCTBEHHOIO CaHUTAapHOTO Bpauda Poccuiickon
®enepanyu oT 29.12.2010 r. Ne 189;

1. OcHoBHOM  0011€00pa30BaTEILHON  MPOTPaMMBbI  CPEIHETO  OOIIEro
obpazoBanust MbOY «KCOII Ne 2y;
8. [Tonoxenuss o paboueidt mnporpamMme Y4eOHBIX MPEAMETOB, KYpPCOB,

JUCIUTUIMH  (MOJyJIe) MYHHUIMITAIBHOTO OIOJKETHOTO 00111€00pa30BaTeIbHOTO
yupexaeHus: «Kunrucennckas cpeasis 001eodpasoBatesbHast mKoja Ne 2.

PaGouas mnporpamma corjacoBaHa C COJEpKaHHEM aBTOPCKOW paboueit
nporpammel 1o ¢usuke s 10 - 11 kmaccoB «@Puzuka. PaGoume nporpaMmel.
[IpeameTHas nuHus yueOHukoB cepun «Knaccuueckuit kypey». 10 - 11 kmaccsl: yue0.
nocobue st obiieoOpa3oBar. opraHu3anuii: 0a3oBbId W yrayOn. ypoBHu / A.B.
[[Tatanuna. - M.: [IpocBenienue, 2017».

PaGouas mporpaMmma opueHTHpOBaHA HA UCIIOJIb30BAHUE YUeOHUKOB «Du3nKay
st 10 u 11 xnaccoB cepun «Kiaccuueckuii Kypey:
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o ®uzuka. 10 kinacc: yueOHUK JuIsi 00111€00pa30BaTENbHBIX OpPraHU3aUuil
(6azoBniii ypoBenb) / I'.51. Makumes, b.b. byxosues, H.H. Cotckwii; mon pen. H.A.
[TapdentbeBoit. - M.: IIpocsemenue, 2017.

o @uzuka. 11 kimacc: yueOHUK i1 00111€e00pa30BaTEbHBIX OpraHU3aluii
(6a30BbIlt ypoBeHn) / I'.5l. Mskumes, b.b. byxosues, B.M. Yapyrun; nox pea. H.A.
[TapdenTreBoii. - M.: [Ipocsemenue, 2017.

B nmporpamMMe ydTeHBl OCHOBHBIE UJAEHM U TOJOXKEHUS MPOrPaMMBbl
dbopMHpOBaHUS M PA3BUTHUSI YHUBEPCAJIBHBIX YUYEOHBIX IEUCTBUM HJIsi CPETHEro
oOmero obpazoBaHusi U COOJIOJEHA TPEEMCTBEHHOCTh ¢ [IpumepHo#t mporpammon
no ¢u3MKe A1 OCHOBHOTO 00miero obOpaszoBanus. [Iporpammoii mpeaycMOTpeHO
pa3BUTHE BCEX OCHOBHBIX BHUJOB JI€ATEIBHOCTH, IPEACTABICHHBIX B IPOrpPAMME
OCHOBHOTO 00111eT0 00pa30BaHUs.

OcBoenue mnporpammbl 1o (U3MKE O0OECIEeUnBAET OBJAJECHUE OCHOBAMH
y4eOHO-UCCIEIOBATENbCKOM  JCSITENBHOCTH, HAyYHBIMHU METOJAaMU  PEIICHHS
Pa3UYHBIX TEOPETUUECKUX U MPAKTHUYECKUX 3a/1a4.

Metonmomornueckoi  ocHoBori DPI'OC COO  gBusgercseT  CUCTEMHO-
NESATENIbHOCTHBIM ~ moaxold.  OcCHOBHBbIE  BHABI ~ y4yeOHOW  J€ATENbHOCTH,
MIPE/ICTABJIICHHBIE B TEMAaTUYECKOM IUVIAHUPOBAHUU paboyeil MpOrpaMMbl, MO3BOJSIOT
CTpOUTH THpolecc OOydeHHs Ha OCHOBE JaHHOro moaxoda. B  pesynbrare
KOMIIETEHIIUM, CGHOPMHUPOBAHHBIE B IIKOJIE NPU HU3YyYEeHUU (UBUKH, MOTYT
BIIOCJICICTBUH MCTIOIB30BATHCS YUAIIUMUCS B JTHOOBIX KU3HEHHBIX CUTYaIUsIX.

®du3nka, Kak Hayka O HaumOoJiee OOIIMX 3aKOHAX MPHUPOJIbI, BBICTyIAs B
KAauecTBE YYEOHOro mpeaMera B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHU 00 okpyxaromeM mupe. LkonbHbINH Kypc QU3HKKH — CHCTEMOOOPA3yIOIIHiA
JUIsL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETOB, MOCKOJIBbKY (U3HUECKHUE 3aKOHBI
JeXaT B OCHOBE COJEpXKAHUS XUMHUH, OWOJOTHH, (QU3NYEeCKOW Treorpapuu u
aACTPOHOMMUH.

N3yuenne ¢usnku sBIASETCS HEOOXOAUMBIM HE TOJIBKO JUIsl OBJAJACHUS
OCHOBAaMHM OJHOW W3 €CTECTBEHHBIX HAyK, SIBIIAIONICHCS KOMIOHEHTOW OOIIEro
oOpa3oBaHusl. 3HaHUE (PU3MKU B €€ MCTOPUYECKOM PA3BUTUU MOMOTAET YEJIOBEKY
MOHATH Mpoliecc (HOPMUPOBAHUS APYTHX COCTABISIOMIUX COBPEMEHHON KYJIbTYpHI.
['ymanuTapHoe 3HaueHue (U3MKU Kak 00sA3aTEIbHON 4YacTH oO0IIero oOpa3zoBaHUs
COCTOUT B TOM, YTO OHa CHOCOOCTBYET CTAHOBJICHUIO MUPOIIOHUMAHUS U PA3BUTHIO
HAyYHOI'O CI0C00a MBILUIEHUS, TO3BOJISIOIET0 OOBEKTUBHO OLIEHUBATH CBEACHUS 00
okpyxatoiieM mupe. Kpome Toro, oBiasieHne OCHOBHBIMU (DU3MUYECKUMU 3HAHUSMU
Ha 0a30BOM ypOBHE HEOOXOJUMO MPAKTUYECKU Ka)KIOMY YEJIOBEKY B COBPEMEHHOMU
YKU3ZHHU.

Jns pemienus 3agad  (pOpMHPOBAHUS OCHOB HAy4YHOIO MHPOBO33PEHUS,
pPa3BUTHS HMHTEIUICKTyaJIbHBIX CIIOCOOHOCTEH W  TO3HABaTEIbHBIX HHTEPECOB
HIKOJILHUKOB B Ipoliecce U3ydeHHs! (PU3MKH OCHOBHOE BHHMAHHUE CIIEAYET YACNAThH
HE CTOJIBKO Iepefadye CyMMBI TOTOBBIX 3HAHMM, CKOJIBKO 3HAKOMCTBY C METOJAaMU
HAyYHOTO TO3HAHUS OKPY)KAIOIIET0 MHpa, MOCTAaHOBKE MpoOjeM, TpeOyIOIHMX OT
YYAILUXCS CAMOCTOSITENIBHON ACSTENBHOCTH 0 UX Pa3pELICHHUIO.
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e uzyyenus: pU3MKHU B CPeAHEN HIKOJIE:

o dbopMmupoBaHue y  OOYyYalOlMXCS  YBEPEHHOCTH B  IIEHHOCTHU
oOpa3oBaHUsI, 3HAYNMOCTH (PU3NUYECKUX 3HAHUU I KaKIOTO YEIOBEKa HE3aBHCHMO
OT ero npo¢eCcCUOHATBLHON e TebHOCTH;

o OBJIAJICHWE OCHOBOIIOJATAIOIIMMH (PU3NIECKUMH 3aKOHOMEPHOCTSIMU,
3aKOHAMH M TEOPHUSIMHU; paclIUpeHre 00bEMa UCIOJIb3yeMbIX (PU3NYECKUX TOHSITHH,
TEPMUHOJIOTHH U CUMBOJIUKH;

o npuoOpeTeHre 3HaHUM O (QyHIAMEHTaIbHBIX (PUIUYECKUX 3aKOHAX,
JIeKAIUX B OCHOBE COBPEMEHHOU (PU3MYECKON KapTHHBI MUPA, O HanOO0JIee BaKHBIX
OTKPBITUSAX B 00JIaCTH (PU3HUKH, OKA3aBIIUX OMPEICIAIONICe BIUSHUEC HAa PAa3BUTHE
TEXHUKA W TEXHOJOTUM, TIOHMMaHWEe (HU3UYECKON  CYIIHOCTH  SIBJICHHM,
HabOoaeMbIX Bo BeeneHnHoi;

o OBJIQJICHUE OCHOBHBIMM METOJAMH HAYyYHOTO IIO3HAHUS MPUPOJBIL,
UCIIOJIb3yeMbIMU B (pu3uke (HaONIOACHUE, ONMUCAHUE, H3MEPEHUE, BBIJBIKCHUE
TUIIOTE3, IPOBEJICHUE SKCIIEPUMEHTA);

o OBJIaJICHUE YMEHUSIMU 00pa0daThIBaTh JaHHBIC SKCIIEPUMEHTA, OOBIICHITh
MOJIYYEHHbIC PE3YJIbTaThl, YCTAHABIMBATH 3aBUCUMOCTH MEXIYy (PU3HMUYECKUMHU
BEJIMYMHAMU B HAOJII0/Ia€MOM SIBJICHUHU, JIEJIaTh BHIBO/IbI;

o oTpa0OTKa yMEHHMsl pemaTh (U3MYECKHE 3aJayd pPa3HbIX YPOBHEU
CIIOHOCTH;

o MpUOOPETEHHUE OTbITA PA3HOOOPA3HOM JESATEIBHOCTH, ONBITA MTO3HAHUS U
CaMOITO3HAHUS;

o npuoOpeTeHNEe YMEHUHN CTaBUTh 3aJlayH, PeliaTh NpoOJIeMbl, IPUHUMATD
pelIeHus, UCKaTh, aHAJIM3UPOBATh U 00padaThIBaTh HH()OPMAILIHIO;

o NpUOOPETEHUE  KJIIOYEBBIX HABBIKOB  (KJIIOUEBBIX  KOMIIETCHIIU),

UMCIOIINX YHUBEPCATbHOE 3HaUCHUE (KOMMYHUKAIIUHU, COTPYIHUYECTBA, U3MEPEHUIA,
sbdexkTuBHOrO ¥ 0€30MacHOr0  HWCIOJIB30BAHUS  PA3NIUYHBIX  TEXHUYECKHX
YCTPOMCTB);

o OCBOEHHE CIOCOOOB MCIOJB30BaHUs (PU3MUECKUX 3HAHUM IS PEeLeHUs
MPAKTUYECKUX 3a/ad, OOBSICHEHHWS SBJICHUNU OKpYyXKalomeh JaeHCTBUTEIHLHOCTH,
oOecrieueHus: 0€30MaCHOCTH KU3HU U OXPAHbI TPUPOIbL;

o pa3BUTHE  TO3HABATENbHBIX  HMHTEPECOB, HHTEJUIEKTYaJIbHBIX U
TBOPYECKUX CIOCOOHOCTEW B Mpoliecce MPUOOPETEHUs 3HAHUN C HMCMOJIb30BAHHEM
pa3TUYHBIX HMCTOYHHUKOB HWH(POpMAIlMM W  COBPEMCHHBIX HMH(GOPMAIIMOHHBIX
TEXHOJIOTHI; YMEHHUIN (HOPMYIUPOBaTh U 0OOCHOBBIBATH COOCTBEHHYIO MO3UIIMIO TIO
OTHONIEHUIO K Pu3nyeckor nHMOpMAaIH, MOTy4aeMOr U3 Pa3HbIX UCTOYHUKOB;

o BOCITUTAHUE YBAKUTEIBHOTO OTHONIICHHS] K YYEHBIM U WX OTKPBITHSM,
YyBCTBA FOPAOCTH 32 POCCUICKYIO PUZNYECKYIO HAYKY.

Oco0eHHOCTDH 1eJIenoJiaranusi Ui NpouiIbHOr0 YPOBHSI COCTOUT B TOM,
4TOOBI HANPABUThH JCATEIHLHOCTh CTApPIICKIIACCHUKOB Ha IOATOTOBKY K OyIyIen
npoecCHOHANILHON  IeITeNTbHOCTH, Ha (OPMHPOBAaHWE YMEHHH H HABBIKOB,
HEOOXOJMMBIX JUISI TIPOJOJDKEHUS O0Opa30BaHUS B BBHICHIMX YYEOHBIX 3aBEICHHSIX
COOTBETCTBYIOIIETO MPOQHIIA, a TaK K€ Ha OCBOCHHE 00beMa 3HAHH, TOCTATOYHOTO
JUTSI IPOAOIKEHUST 00pa30BaHUS U CaMOOOpPa30BaHMSI.
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Conepxanue Kypca (QU3MKHM B MpPOrpaMMe CpeaHero ooOmiero oOpa3oBaHMs
CTPYKTYPHUPYETCSl Ha OCHOBE (PU3NYECKUX TEOPHUM M BKIIIOYAET CIICIYIONIUE Pa3/ebl:

MEXaHMKa,

MOJIEKYJISIpHas

¢usuka wu

TCPMOANHAMUKA, IJICKTPOAWMHAMMUKA, KonebaHusa u BOJIHBI, OIITHKA, CII€OHaJIbHadA

TEOpHsi OTHOCUTEIIBHOCTH, KBaHTOBas (U3HKa, CTpoeHNE BeeneHHoM.

B cooTrBercTBUM ¢ y4eOHBIM TUTAHOM KypCcy (H3UKM CpeaHed IITKOJIbI
MPEANIeCTBYET Kypc (U3MKH OCHOBHOW TIKOMBI (7-9 Kiacchl), BKIFOYAFOIIHMA
DJIEMEHTAPHBIE CBEJCHUS O PU3NUECKUX BETUIMHAX U SIBJICHUSX.
N3MeHeHus, BHECEHHBIE B aBTOPCKYIO IIPOrpaMMy:

ABTOpCKast ABTOpCKast Pabouas
Q nporpamMma nmporpamma nporpamMma
= Tema (6a30BbIi (yrmyOneHHBIH (mpodubHBIT
= YPOBEHbB), YPOBEHb), YPOBEHbB),
KOJI-BO 4acOB KOJI-BO 4aCOB KOJI-BO 4aCOB
®du3MKa U €CTECTBEHHO - HAyUHBIH 1 5 2
METOJ MO3HAHUS TPUPO/IBI.
MexaHuka.
Kunemaruka. 6 15 12
3akonbl JuHAMUKH HbOTOHA. 4 10 8

10 | Cunpl B Mexanuke. 5 16 12
3aKOH COXpaHEHMsI UMITYJIbCA. 3 5 8
3aKOH COXpaHEHHUs MEXaHUYECKON 4 10 8
SHEPTHUH.

JluHamuka BpamaTeIbHOTO
JBUKCHHSI a0COTIOTHO TBEPAOTO 0 3 2
Tena.
Cratuka. 3 5 2
OCHOBBI THIPOMEXAHHKH. 2 5 4
MornexymsipHas QU3MKa U TEPMOTMTHAMHKA.

OCHOBBI MOJIEKYJISIPHO-

9 3 7 8
kuHeTn4eckoit reopuu (MKT).

10 YpaBHEHHE COCTOSIHUSA Ta3a. 4 8 8
B3anmMHble npeBpalieHus 1 3 2
KHUJIKOCTH U Ta3a.

Kugkoctu. 1 3 2

TBépapie Tena. 1 2 2

OCHOBBI TEpPMOJIMHAMUKH. 7 13 16
OCHOBBI SJIEKTPOJUHAMUKH.

DNEeKTpOCTaTHKA. 6 16 14

10 | 3akOHBI MOCTOSTHHOT'O TOKA. 6 14 14
DNEeKTPUIECKUHN TOK B Pa3ITHIHBIX 4 10 8
cpeaax.

IloBTOpEHME.

10 | Obo0maroriee MoBTOpeHNE U 0 0 4
MPAKTHKYM I10 PEIICHHUIO 3a/1a4.

Peseps. 7 23 0
NTOI'O: 68 170 136
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OCHOBBI JIEKTPOAMHAMUKH (ITPOIOTKCHHE).

11 | MarauTtHOE 1moJe. 5 9 10

DNEKTPOMarHUTHAS WHIYKIIHSL. 4 9 8
Koebanus 1 BOJHEL.

MexaHn4ecKue KoacOaHus. 3 7 6

11 | DnekTpoMarHuTHBIE KOJIeOaHMS. 6 16 12
MexaHN4YEeCKHE BOJIHEL. 3 8 8
DNIEeKTPOMArHUTHBHIC BOJHBI. 4 11 8

OnTtuka.

11 CaertoBbIe BOHBI. [ eomeTpudeckas 11 20 99
¥ BOJIHOBAsI OITHKA.
W3nyueHue u CrieKTpsl. 2 3) 4

OCHOBBI CHECIMAILHON TEOPUH OTHOCUTEIILHOCTH.

11 | OcHoBBI cieMANTLHOM TEOPUH 3 5 8

OTHOCHUTEJIBLHOCTH.

KBanroBas ¢uzuka.

CBETOBBIC KBAHTHI. 5 10 10
11 | AromHas ¢usuka. 3 10 6
®dwu3nKa aTOMHOTO SJIpa. 7 16 16
DJIeMEHTapHbIE YaCTHUIIbI. 2 5 4
Conneynas cuctema. CTpoeHue 1 3BoJto1Hs BeeneHnoil.
11 | Conneunas cucrema. CTpoeHuUE
. 5 9 10
3BOJIIOIMA BeeneHHou.
IloBTOpEHHE.
11 O6o0maroiiee MTOBTOPEHUE U 0 7 4
MIPAKTUKYM I10 PEIICHUIO 3a]1ad.
Peseps. 5 23 0
NTOI'O: 68 170 136

B coorBercTBUM ¢ yd4eOHBIM IUIAHOM U KalleHIapHbM rpadukom MBOY
«KCOHI Ne 2» pabouas mporpamma paccuyuTaHa Ha M3ydeHHe npoduiIbLHOrO Kypca
«Duzuka»y B 10 m 11 kmaccax B oObeMe HeThIpex uacoB B Hepdemto. OoOmiee
Kom4uecTBO yacoB: 272 (136 gyacos B 10 kiacce , 136 gacos B 11 kiacce).

B nmpouecce wu3ydeHus Marepuanga OCYIIECTBISETCA MPOMEKYTOUYHBIN
KOHTPOJIb 3HAHUM W YMEHUW B BHUJIE JaOOPATOPHBIX, KOHTPOJBHBIX  padboT u
TECTOBBIX 3aJITaHUN.

3 Hux gacoB

Knacc OO0111e€e KOJIMYECTBO YaCOB KOHTPOJIbHBIX 1a00paTOPHBIX
3a4eTOB
pabot pabot
10 136 7 7 3
11 136 5 9 6
Utoro: 272 12 16 9
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2. [Ilnanupyemble pe3yabTaThl U3y4YeHHUs] Y4eOHOTO NpeaMeTa.

[IpenomaBanne GU3MKH B CpPEAHEH IIKOJIC HAMPABJICHO HA JIOCTHKCHHUE
00yUaIOIUMUCS CIEAYIOMUX JUYHOCTHBIX Pe3yJIbTATOB:

o YMEHHE YIIPABIATH CBOEH ITO3HABATEIBHON JAEATEIBHOCTBIO;

o FOTOBHOCTh U  CIIOCOOHOCTh K O0O0Opa3oBaHWIO, B TOM 4YHUCIE
caM000pa30BaHUI0, HA TPOTSHKEHWH BCEW JKU3HU; CO3HATEIBHOE OTHOIIEHUE K
HEIMPEPHIBHOMY O0pa30BaHUI0 KaK YCJIOBHUIO YCHEIIHOM NpodecCUOHAIbHOU U
OOIIECTBEHHOM €SI TEIbHOCTH;

o YMEHHE COTPYIHHUYATH C B3POCIBIM, CBEPCTHHUKAMH, AETbMHU MIIAAIIETO
BO3pacTa B 00pa30BaTEIbHON, yueOHO-MCCIIEIOBATENICKON, MPOEKTHOM M JIPYTHX
BUJIAX JIEATEIbHOCTH;

o c(OpMUPOBAHHOCTD MHUPOBO33pPEHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHs HayKH; OCO3HAHUE 3HAYMMOCTU HAyKH, BJIAJICHUS
JIOCTOBEPHON HMH(pOpManMend 0 NepeaoBbIX JOCTHKEHHUSIX M OTKPBITUSX MUPOBOH U
OTEYECTBEHHOM HayKM; 3aMHTEPECOBAHHOCTb B HAyYHBIX 3HAHUAX 00 YCTpOMNCTBE
Mupa U o0LIeCTBa; TOTOBHOCTh K HAYYHO-TEXHUYECKOMY TBOPUECTBY;

o YyBCTBO F'OPJIOCTH 32 POCCUNCKYIO (PU3HUECKYIO HAYKY, TYMaHU3M;
o MOJIOKUTEIBHOE OTHOLIEHUE K TPY/Ly, LIENEyCTPEMIEHHOCTD;
o HKOJIOTUYECKasi KyJbTypa, OEpeKHOE OTHOIICHHE K POJHOW 3emiie,

IIPpUPOIAHBIM oorarctBam Poccun wu MHpa, IIOHHMMAaHHC OTBCTCTBCHHOCTH 3a
COCTOAHHUC IIPUPOAHBIX PCCYPCOB U PA3YMHOC IIPUPOAOIIOJIB30BAHUC.

MeranpeaMeTHBIMHM  Pe3yJIbTATAMM OCBOCHUS BBIIYCKHUKAMU CPEIHEHN
IIKOJIBI IPOTPAMMBI 1O (PUBHKE SBIISIOTCS:
1) ocBoeHHe peryJIiTUHBHBIX YHHBEPCAJIBHBIX YU€OHBIX 1€l CTBHIA:

o CaMOCTOATENIbHO ~ ONpEAENATh LEIU, CTaBUTh MW (QOPMYyIHpPOBATH
COOCTBEHHBIE 33/1a4u B 00pa30BATEIbHOMN I€ATEIbHOCTH U )KU3HEHHBIX CUTYAIUIX;

o OLICHUBATBh PECYpPChbl, B TOM YHUCJIE BPEMSA U JIPYrue€ HEMaTepUAJIbHBIC
pecypchbl, HEOOXOAUMBIE JIJIs1 TOCTHKEHUS IOCTABJICHHON paHee LEH;

o COIMOCTABJIATh MMEIOUIMECS] BO3MOXKHOCTH UM HEOOXOAMMBIE ISt
JOCTUKEHUS LIEJIH PECYPCHI;

o ONPENEIATh HECKOJIBKO ITYyTEU TOCTUKEHHUS MIOCTABIEHHOM LENH;

o 3a/1aBaTh NapameTPbl U KPUTEPUH, IO KOTOPBIM MOKHO ONPEAETUTb, YTO
1L[€J]Ib JOCTUTHYTA,

o COIIOCTABJIATh IOJIYYEHHBIN PE3yJbTaT ACATEIBHOCTH C IOCTABICHHOU
3apaHee LENbIo;

o OLICHUBATh  MOCJEACTBUS  JOCTHUKEHHS IOCTAaBJIICHHOW ILEIUM B

NEeATeIIbHOCTH, COOCTBEHHOM KM3HU U KU3HU OKPYKAIOIIHNX JIFOJICH.

2) ocBOEHME NMO3HABATEIbHBIX YHHBEPCAIbHBIX YUeOHBIX JAeiCTBHIA:
° KPUTHYECKH OILICHUBATh M HMHTEPIPETUPOBATh MH(DOPMALMIO C Pa3HBIX
MO3ULINH;
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° pacro3HaBath U (UKCUPOBATH MPOTUBOPEUUST B HH(DOPMAIIMOHHBIX
HCTOYHMKAX;

° WCIOJIb30BaTh PA3JIMYHbIE MOJICIbBHO-CXEMATUYECKUE CPEACTBA A
MIPE/ICTABIICHUS BBISBICHHBIX B MH()OPMAIIMOHHBIX ICTOYHUKAX TTPOTUBOPEUHIA;

° OCYIIECTBIISITh Pa3BEPHYTHIM MHGOPMAIITMOHHBIN MTOMCK M CTABUTh Ha €0
OCHOBE HOBbIE (yueOHbIE U TTO3HABATEIbHbIC) 3a/1aUH;

° HCKaTh U HaXOJAUTh 0000IIEHHBIE CITIOCOOBI PEIICHUS 3a/1a4;

° MPUBOJUTHh KPUTUUECKUE apTyYMEHTHI, KAK B OTHOILIEHHH COOCTBEHHOTO
CY>XJEHHUSI, TAK U B OTHOLLICHUU JEUCTBUN U CYXKJICHUU IPYTOro YeI0BEKa;

° aHaJM3UpPOBaTh M  MPeoOpPa30OBBIBATH  MPOOJIEMHO-TIPOTUBOPECUUBHIC
CUTYyalluu;

° BBIXOJIUTh 32 paMKH y4eOHOro TIpeaMeTa M OCYIICCTBIATH

1[eJICHANPABJICHHBIN MOUCK BO3MOXHOCTH IIMPOKOTO MEPEHOCA CPEJICTB U CIIOCOOOB
JICUCTBUS,

° BBICTpaMBaTh  MHAWBUIYAJIbHYIO  00pa30BaTElbHYI0  TPACKTOPHIO,
YUYUTBIBasi OTPAHUYEHHUS CO CTOPOHBI JAPYTUX YYaCTHUKOB M  PECYpPCHBIC
OTPAaHUYCHUS;

° 3aHUMAaTh pa3Hble TO3WIMH B ITO3HABATEIBLHON JEATEIbHOCTU (OBITh
YYCHUKOM M y4yuTeleM; (popMyJIupoBaTh 0O0pa30BaTENIbHBIM 3allpOC M BBITIOIHATH
KOHCYJIbTaTUBHBIE (DYHKIIMU CAMOCTOSITEIBbHO; CTABUTh MPOOJIEMYy U padoTaTh HaJl €€
pelIeHrneM;  YMpaBisiTh  COBMECTHOM  TO3HABAaTEIbHOM  JEATENBHOCTHIO U
MIOTYUHSITHCS).

3) ocBOeHHEe KOMMYHUKATHBHBIX YHUBEPCAJIbHBIX YUeOHBIX /IeiiCTBHIA:

o OCYIIECTBIIATH JACIOBYI0O KOMMYHHKAITHIO, KAK CO CBEPCTHUKAMHU, TaK U C
B3pOCIBIMH (KaK BHYTPH 00pa30BaTEIIbHON OpTraHU3aIlNK, TaK U 3a €€ Mpe/eiamMu);
o MPU OCYIIECTBICHUU TPYIMIOBON pabOThl ObITh KaK PYKOBOJUTENIEM, TaK

U WIEHOM NPOEKTHOM KOMaHJbl B pa3HbIX poOJIAX (T€HepaTopoM Ui, KPUTHKOM,
VCIIOJIHUTEINIEM, IPE3EHTYIOIIUM U T. 11.);

o pa3BEPHYTO, JIOTHYHO M TOYHO H3JaraTb CBOK TOYKY 3pEHUSI C
WCIIOJIb30BaHUEM aJICKBATHBIX (YCTHBIX U MMUCHbMEHHBIX ) SI3bIKOBBIX CPEJCTB;

o pacro3HaBaTh  KOH(MJIUKTOTEHHbIC CUTyalldd W  MpefoTBpamiaTh
KOH(DIJIUKTBHI O UX aKTUBHOU (ha3bl;

o COTJIaCOBBIBATh IMO3UIIMM YJICHOB KOMaHJIbI B TIpollecce paboThl Haj
OOIIIUM MPOYKTOM/PEIICHUEM;

o MPEACTaBIATh MyOJUYHO Pe3yJabTaThl UHAUBUIYAIHHOM W TPYIIOBOM
NEATENIBHOCTH, KaK Iepe]l 3HAKOMOM, TaK U Mepel HE3HAKOMOU ayIUTOPHUEN;

o noAOuparr MNapTHEPOB MJIA JIEJIOBOM KOMMYHMKAIIMM, WCXOIs U3
COOOpaKEHUI PE3yIHbTATUBHOCTH B3aMMO/ICHCTBHUS, & HE JTMYHBIX CUMIIATHIA;

o BOCIIPUHUMATh KPUTUYECKHE 3aMEUaHUs KaK pecypc COOCTBEHHOTO
pa3BUTHS,

o TOYHO ¥ EMKO (hOPMYJIMPOBAThH KaK KPUTHUECKHE, TaK U 0J00pUTEILHBIC

3aMe4YaHus B aJpec APYrux JIIOAeH B pamMKax JeJI0BOM M 00pa3oBaTeIbHOU
KOMMYHUKAIIMHU, n30eras Mpy 3TOM JUYHOCTHBIX OIIEHOYHBIX CY>KICHUH.
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IIpeaMeTHBIMHM pe3yIbTATAMH OCBOCHHUS BBIITYCKHUKAMU CPEIHEH IIKOJIbI
porpamMmbl 1o Gpu3HrKe HA NPOGUIBLHOM YPOBHE SBIISIOTCS:

e c(OPMHPOBAHHOCTh TPEJCTABICHUH O 3aKOHOMEPHOW CBSI3M U
MMO3HABACMOCTHU SIBJICHUHA MPUPOJIBI, 00 OOBEKTHBHOCTH HAYYHOTO 3HAHUS, O POJIH H
MecTe GU3UKH B COBPEMEHHOW HAyYHON KapTHHE MHpA; TOHUMAHUE POk (DU3UKH B
dbopmupoBaHUd Kpyro3opa © (GYHKIHOHATHLHOW TPAMOTHOCTH 4YEJOBEKa IS
peLIECHUs IPAKTUYECKUX 3a/1a4;

o BJIQJICHHE OCHOBOTIOJIATAOIIMHU buznuecKuMu HNOHSATUSIMU,
3aKOHOMEPHOCTSIMHU, 3aKOHAMH M TEOPHUSIMU; YBEPEHHOE I0JIb30BaHUE (U3HUECKON
TEPMHUHOJIOTUEN U CUMBOJIUKOM;

e c(hOpPMHPOBAHHOCTH TIPEACTABICHUNA O (DU3UIECKON CYITHOCTH SIBJICHUUN
npuposibl (MEXaHUYECKUX, TEIUIOBBIX, AJEKTPOMArHUTHBIX W KBAHTOBBIX), BHUIAX
Matepuu (BEIIECTBO W TOJIE), NBUKEHUU KaK CHOCOOE CYIIECTBOBAHUS MaTEpHU;
OCBOCHUE OCHOBHBIX HJEH MEXaHUKH, aTOMHO-MOJEKYJISIPHOTO YUYEHHS O CTPOCHUU
BEII[ECTBA, DJJIEMEHTOB JJICKTPOJMHAMUKM W KBAHTOBOW (U3HUKH; OBJIAJICHUE
MOHSATUHHBIM aNapaToM U CUMBOJIMYECKHUM SI3bIKOM (DU3HUKU;

o BJIaJICHUE OCHOBHBIMHU METOJIaMH HAYYHOI'O MO3HAHUS, UCIIOIb3YEMbBIMU
B (pusuke: HaOIIO/IEHNE, OMKMCAHUE, U3MEPEHHUE, SKCIICPUMEHT; BJIaJICHUE YMEHUSIMU
oOpabaThiBaTh pe3yabTaThl HW3MEPEHUN, OOHAPYKUBAThb 3aBUCUMOCTb MEXIY
(bU3NYECKUMU BEJIMUYMHAME, OOBACHITH MOJYYEHHbBIC PE3YJIbTAThI U JACJIaTh BEIBOIBI,

o BJIQJICHUE YMEHUSIMU BBIJBUTaTh THUIOTE3bl HA OCHOBE 3HAHUS
OCHOBOTIOJIAraloMMX (PU3UYECKUX 3aKOHOMEPHOCTEM M 3aKOHOB, MPOBEPSATH HX
HKCIIEPUMEHTAJILHBIMU CpEACTBAMU, (OPMYJIHPYS II€JIb HCCICAOBAHUS; BIIAJICHUE
YMEHUSIMU OIUCHIBATH U OOBSICHITH CAMOCTOSITENILHO MPOBEIEHHBIE YKCIIEPUMEHTHI,
aHAIM3UPOBATh PE3yJIbTaThl TMOJYYEHHOM U3 OKCIEPUMEHTOB HH(POPMAIIUH,
ONPENEIATh TOCTOBEPHOCTD IMOJYUYEHHOTO pPe3yJIbTaTa;

o yYMEHUE PelIaTh MPocThie (U3NIECKUE 3a1aUH;

o c(hOpMUPOBAHHOCTh YMEHHUS TPUMEHSTH TOJYy4YCHHBIC 3HAHUSA IS
OOBSICHEHHUS YCIIOBUM MPOTEKAHUS (PUBMUECKUX SIBICHUN B MPUPOE U JJI TPUHSATUS
MIPAKTUYECKUX PELIEHUM B IIOBCEAHEBHOM KU3HU;

o NOHMMaHuEe (PU3NYECKUX OCHOB W TPUHIMUIIOB JEUCTBUS (paOOThI)
MaliiH W MEXaHWU3MOB, CPEIICTB TEPEIBIKCHUS M CBS3U, OBITOBBIX NPHUOOPOB,
MPOMBIIUICHHBIX TEXHOJIOTUYECKUX IPOILIECCOB, BIMUSHUSA HMX Ha OKPYKAIOUIYIO
Cpelly; OCO3HAHHE BO3MOXKHBIX MPUYUH TEXHOTCHHBIX U DKOJIOTHUYECKUX KaTacTpod;

o c(hOpMUPOBAHHOCTh COOCTBEHHOW TMO3WIMUM IO OTHONIICHUIO K
dbuznyeckoit uHGOpMaIUH, OTYy4aeMOU U3 Pa3HbIX HICTOUHUKOB;
o c(hOpMUPOBAHHOCTh CHUCTEMBbl 3HAaHMM 00 O0OmMX (UUYECKUX

3aKOHOMEPHOCTAX, 3aKOHAX, TEOPUSAX W MPEICTABICHUN O AEUCTBUMU BO BceneHHoU
(bu3NYECKUX 3aKOHOB, OTKPBITHIX B 3¢MHBIX YCIIOBHUSX;

o cOPMUPOBAHHOCTh ~ yYMEHHS  HCCIENOBaTh W  aHAJIM3UPOBATH
pa3Ho0Opa3Hbie PU3NYECKHE SIBJICHUS U CBOWCTBA OOBEKTOB, OOBICHATH MPUHIUIIBI
paboThl M XapaKTEPUCTUKU MPUOOPOB M YCTPOMCTB, OOBACHATH reopu3NUecKue
SIBJICHUS,

o YMEHUE PelliaTh CI0KHbIE (U3NUECKHUE 3aaUH;
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o BJIAQ/JICHNE YMEHUSMHU BBIABUIaTh TUIOTE3bl HAa OCHOBE 3HAHUSA
OCHOBOTIOJIAralomux (PU3NIeCKUX 3aKOHOMEPHOCTEH M 3aKOHOB, MPOBEPSITh HX
HKCIIEPUMEHTAJIbHBIMU CpeACTBaMUA. POPMYIUPYS LUETb UCCIIEIOBAHNUS;

o BJIQJICHUE METOJaMH CAMOCTOSTEIBHOIO IUIAHHUPOBAHUA M MPOBEICHUS
(¢u3NYECKUX HKCHEPUMEHTOB, OMHCAHUSA M aHaJIM3a MOJYYEHHOW H3MEPUTEIbHON
uH(pOpMaInK, OIPEIEICHUE JOCTOBEPHOCTh MMOIYYEHHOI'O PE3YJIbTaTa;

o C()OPMUPOBAHHOCTh YMEHUN MPOTHO3UPOBATh, AHAIU3UPOBATH U
OLIEHUBATh TOCJEACTBUS OBITOBOW M TMPOU3BOJICTBEHHOHN NEATEIIBHOCTH YEJIOBEKA,
CBSI3aHHOM C (PU3NUECKUMHU MPOLIECCAMU, C MO3UIIUHN IKOJIOTUIECKONW O€30MacHOCTH.

B pesynbrare usydenust yueOHoro npeamera «dus3uka» Ha ypOBHE CPEIHErO
oOmero o0pa3oBaHws:

BbinyckHuK Ha IPOGUILHOM YPOBHE HAYUHUTCS:

o OOBSACHATh U AaHAJU3UPOBATH POJb U MECTO (PU3UMKH B (POPMUPOBAHUU
COBPEMEHHOW HAay4yHOM KapTHUHBI MHpaA, B Pa3BUTUHU COBPEMEHHOW TEXHUKH U
TEXHOJIOTUM, B TPAKTUYECKOMN JEATENBHOCTH JTHOAEH;

L OonpcaACiATb W JOCMOHCTPHUPOBATL B3dUMOCBA3bL MCIKIAY (bHBI/IKOﬁ u
APYTUMH CCTCCTBCHHBIMHU HAYKAMM,
L4 XapaKTCPHU30BaTb CHCTECMHYIO CBA3b MCKAY OCHOBOIIOJAraromuymMu

HAayYHBIMU TMOHSATUSIMU. TPOCTPAHCTBO, BpeMs, Marepus (BEIECTBO, IOJE),
JIBWKECHUE, CUJIa, SHEPT U,

o MOHUMATh U OOBICHATH LEIOCTHOCTh (PU3MUYECKOW TEOPHUH, Pa3INyaTh
I'PaHUILIbI €€ MPUMEHUMOCTH U MECTO B Py APYTUX (PU3HUUECKUX TEOPHIL;
o BJIQJICTh MPHUEMAaMU MOCTPOEHUSI TEOPETHUECKUX OKA3ATEIbCTB, a TaK

K€ IPOTHO3UPOBAHUS OCOOEHHOCTEN MPOTeKaHUs (PUINYECKUX SBJICHUN U MPOLIECCOB
Ha OCHOBE ITOJIYYEHHBIX TEOPETUYECKUX BBIBOJOB U J1I0KA3aTEJIbCTB; CAMOCTOSATEIBHO
KOHCTPYUPOBATh JKCIIEPUMEHTAJIBHBIE YCTAaHOBKH JUIS IIPOBEPKH BBIIABHHYTHIX
TUIOTE3, pPacCUUThIBaTh  aOCOMIOTHYHO W OTHOCUTEIBHYIO  IOTPEIIHOCTH
IIPOU3BOIUMBIX U3MEPEHUM;

o CaMOCTOSITEIILHO IJIAHUPOBATH 151 [IPOBOJIUTH busnueckue
DKCIIEPUMEHTHI;
o peuaTe NPaKkTUKO-OPUEHTUPOBAHHBIE KAYECTBEHHBIE W PAaCUETHBIE

du3nyueckue 3aJayd C ONOpOM KaKk Ha W3BECTHblE (U3HUECKHUE 3aKOHBI,
3aKOHOMEPHOCTH M MOJIEJIH, TaK U Ha TEKCThI C U30BITOYHON HHPOpMaLIEH;

o ONPEAENATh TPAHULIBI IPUMEHUMOCTH U3YyUYEHHBIX (PU3HUYECKUX MOJeNen
IpU pelIeHnr GU3NYECKUX U MEXKIPEIMETHBIX 3a1a4;

o BBIJBUIaTh TMIOTE3bl HA OCHOBE 3HAHUS OCHOBONOJArarOUIUX
buznyeCKuX 3aKOHOMEPHOCTEHN U 3aKOHOB;

o XapakTepu30oBaTh  ri00ajgbHble  NPOOJNEMBbI,  CTOSLIME  MEpea

YeJIOBEYECTBOM: DHEPreTHUECKUEe, CBHIPHEBBIC, JKOJOTMUYECKHE U pPOib (PU3UKUA B
pelIeHUH 3TUX POoOIeM;

o NPECTaBISTh MPUHIMIBI PabOTHl W  XapaKTEPUCTHUKU HM3yUYEHHBIX
MaIIiH, TPUOOPOB U TEXHUUECKUX YCTPONCTB;
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o OOBSACHATH YCJIOBHS MPUMEHEHHS (PU3MUECKUX MOJENIeH MpHU pelieHUun
bu3MYecKuX 3a7ad4, HAXOIWUTh aJEeKBAaTHYIO NPEIJIOKCHHOW 3amade (HU3UIECKYIO
MOJIENIb, pa3peniaTh MNpoodJieMy, KaKk Ha OCHOBE HMMEIOIIMUXCS 3HAHWM, Tak U MpH
MTOMOIIIN METOJOB OLICHKH.

BblﬂyCKHl/lK Ha l'[pO(l)I/IJILHOM YPOBHE NMMOJYYUT BO3MOKHOCTb HAYYUTHLCH:

L IMPOBCPATH IKCIICPUMCHTAJIbHBIMHA CPCACTBAMH BBIABHUHYTBIC TI'MIIOTC3bI,
q)OpMYJ'II/Ip}UI Ocjb HCCICAOBAHHMA Ha OCHOBC 3HAHHSA  OCHOBOIIOJararOmmnux
(1)I/ISI/I‘ICCKI/IX BaKOHOMepHOCTGﬁ H 3aKOHOB,

o OINKCHIBaTh M aHAJIM3UPOBATh MOITYUYEHHYIO B PE3yJIbTaTe MPOBEIECHHBIX
bu3NYECKUX IKCIIEPUMEHTOB MH(GOPMAIIUIO, IPOBEPSITH €€ JOCTOBEPHOCTD;
o MOHUMATh U OOBSICHATH CUCTEMHYIO CBS3b MEKY OCHOBOIIOJIAraloIUMHU

HAyYHBIMU TOHSATUSIMU TPOCTPAHCTBO, BpeMsi, Marepus (BEIIECTBO, TOJE),
JBHYKEHUE, CUIJIA, SHEPTHS;

o penaTh SKCIIEpUMEHTAIbHbIE, KAYECTBEHHBIE U KOJUYECTBEHHBIE 3a1a4H
OJIUMIIMAJHOTO YPOBHS CJIO)KHOCTH, HCIOJIb3YSl (DU3MUECKHE 3aKOHBI, a TaK K€
yYpaBHEHUS, CBA3bIBAIOUINE (PU3HUUECKUE BEIMYNHBI;

o aHANIM3UPOBaTh TPAHULIBI MPUMEHUMOCTH  (U3UYECKUX 3aKOHOB,
NOHUMAaTh BCceOOUIMI XapakTep (yHIaMEHTaIbHBIX 3aKOHOB M OrPaHUYEHHOCTH
MCITIOJIb30BAaHUS YACTHBIX 3aKOHOB;

L @OpMYﬂHpOBaTB " pCIaTh HOBBIC 3ala4l, BOGHUKAIOIIHUC B XOAC

L y‘-IC6HO'I/ICCJI€I[OBaTCJIBCKOI>'I u HpOGKTHOﬁ ACATCIBbHOCTH,

L4 YCOBCPIICHCTBOBATDH HpI/I60pBI H METOABI UCCIICAOBAaHUA B COOTBETCTBUU
C ITIOCTABJICHHBIMU 3aJa4YaMMU,

L4 HCIIOJIBb30BATh METOABI MATEMATHUYCCKOI0O MOACINPOBAHNA, B TOM YHCJIC

MPOCTEUIITNE CTATUCTUYECKUE METOIBI 1T 00pabOTKHU pe3yIbTaTOB AKCIIEPUMEHTA.

[Inanupyemble  pe3yJdbTaThl ~ OCBOGHUS ~ OOYYAIOIMIUMHCS  OCHOBHOM
oOpa3oBaTeILHON TpPOrpaMMBl  CPEIHETro oO0Iero oO0pa30BaHHS YTOYHSIOT H
KOHKPETU3UPYIOT 00I1Iee TOHUMAaHUE JTUYHOCTHBIX, METAPEAMETHBIX U MPEIMETHBIX
pPE3yNbTaTOB KaK C IO3WIIMM OpPTaHM3aIlMi WX JOCTHXKEHHUS B 00pa3oBaTEIHLHOM
IpoIIecce, Tak U ¢ TMO3UIIUN OIIEHKH JOCTHIKCHHSI 3THX PE3yJIbTaTOB.

[TnanupyemMbie pe3ynbTaThl, XapaKTEPU3YIONINE CHCTEMY YUCOHBIX TEHCTBUN B
OTHOIIICHUHU OIOPHOT0 Y4eOHOT0 Marepuaia, pa3MemeHbl B pyOpuke «BbITyCKHHK
HayduTcs...». OHHM TOKa3bIBAIOT, KAKOW YPOBEHb OCBOCHHS OIIOPHOTO YYEOHOTO
MaTepHuaia OXHUAACTCS OT BBITYCKHUKA. DTH PE3yIbTaThl IOTEHIINATBHO JTOCTUTACMBI
OOJBITMHCTBOM yUaITUXCsl ¥ BEIHOCSITCS HA UTOTOBYIO OIEHKY Kak 3a7aHusi 0a30BOTO
YpOBHsI (MCIIOJIHUTENLCKAsT KOMIIETEHTHOCTD) WJIM 3a/IaHUsl TOBBIIICHHOTO YPOBHS
(30Ha ONMKANIIETO pa3BUTHSA).

[TnanupyemMblie pe3ynbTaThl, XapaKTEPU3YIOIINE CUCTEMY YUEOHBIX IEHCTBUIA B
OTHOIICHUM 3HAHWM, YMEHHM, HABBIKOB, PACHIUPSIONINX U YTIyOJISIONUX OTIOPHYIO
CUCTEMY, pa3MelIeHbl B pyOpuKe «BBITYCKHUK MOTYYUT BO3MOXHOCTb...». OJTH
pe3yNbTaThl JOCTUTAIOTCS  OTAEIBHBIMM MOTHBHPOBAHHBIMH U CIOCOOHBIMH
YYallUMHCSI; OHM HE OTpadaThIBAIOTCSA CO BCEMH TpyNIaMH ydYalluxcs B
MOBCEHEBHON MPaKTHKE, HO MOTYT BKJIFOUATHCS B MaTEPHAIIBI HTOTOBOT'O KOHTPOJIS.
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Tema 1. Mexanuka.
BrinyCkHUK HayuuTCS:

Pacno3HaBaTte MexXaHWUYeCKHE SBJICHUS W OOBICHATH Ha OCHOBE

HUMCIOINXCA 3HAaHUM OCHOBHBIC CBOMCTBA MIIU YCIIOBUA IPOTCKAHUA 3THUX SIBJICHUI:

pPaBHOMEPHOE ¥ HEPABHOMEPHOE JIBUIKECHHUE;
PaBHOMEPHOE U PAaBHOYCKOPEHHOE MPSIMOJMHEHHOE IBUKEHUE;
OTHOCHUTEJIBHOCTh MEXaHUYECKOTO JIBMIKEHUS;

cBOOOHOE TTaJICHHUE TEII,

pPaBHOMEPHOE JIBIYKEHHUE 110 OKPY>KHOCTH;

HUHEPIIUS,

B3aUMOJCHCTBUE TEII;

PEaKTHBHOE JIBIKCHHUC;

nepeaya JaBjaeHUs TBEPABIMU TEJIaMH, )KUJIKOCTSIMU U ra3aMu;
aTMoc(epHOe JaBJICHUE;

IUIAaBaHHE TEI;

PaBHOBECHE TBEPJIBIX TEJ, UMCIOIIMX 3aKPETUICHHYIO OCh BpaIllCHUS;
MOCTyNaTeIbHOE U BpallaTeIbHOe JBIKCHHE a0COIIOTHO TBEPAOTO Tela;
JBH)KCHUE HEOSCHBIX TN U UX CITYTHUKOB

OnuceiBaTh W3YYEHHBIC CBOWCTBA TEI WM MEXAHWYCCKHUE SBIICHUSA,

UCIIOJB3Ys (PU3NYECKHE BEIITMUYUHBI:

MCXaHH3Ma.

MyTh;
[IEpEMELICHHUE;

CKOpPOCTb;

YIJIOBast CKOPOCTb;

YCKOPEHHUE;

YIJIOBOE YCKOPEHHUE;

MOMEHT CHJIBI;

MOMEHT UHEPIIMHU TBEPIOTO Tea;

MOMEHT UMITYJIbCa;

nepuo oOparieHus;

Macca Tena;

IJIOTHOCTH BEILIECTBA;

cuia (cuia TsDKECTH, CUJjia YIIPYTrOCTH, CHIIa TPEHUS, CHJIa ApXUMena);
JIaBIICHHUE;

MMITYJIbC TENA;

KUHETUYECKasi YHEPTHUS;

MOTEHIIUAJIbHASL YHEPTHUS;

MeXaHU4YecKas padoTa;

MEXaHUYeCKasi MOITHOCTb;

KIIJI mpu coBepmienun pabOTBI € HCIOJIB30BAHHEM IPOCTOTO
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° [Ipy omnmcaHuM MPaBUIBHO  TPaKTOBaTh  (PUBMYECKHUA  CMBICIH
UCIIOJB3YEMbIX BEIUYUH, HMX OOO3HAYCHUS M EIUHUIBI W3MEPEHUS, HaXOJUTh
dbopMyIIBI, CBS3BIBAIONINE JAaHHYIO (PM3UUECKYIO BEIMYUHY C APYTUMH BEJIMUYWHAMH,
BBEIYHCIIATH 3HAYCHHE (PU3NUECKON BETUIMHBI.

° AHaJIM3UpOBaTh CBOMCTBA TEJ, MEXAHUYECKUE SIBJICHUS U MPOIECCHI,
HCIIOJIB3YS (PU3HYECKUE 3aKOHBI:

- 3aKOH COXPAHEHUSI YHEPTHUU;

- 3aKOH BCEMHUPHOIO TATOTEHUS;

- MPUHIINI CYNEPIIO3UIUU CUJT (HAXOKICHUE PaBHOICUCTBYIOIEH CHUIIbI);

- I, II u III 3akonsl HeroTOHA;

- 3aKOH COXPAHEHUS UMITYJIbCA;

— 3aKOH COXPaHEHUS MOMEHTA UMITYJIbCA;

- 3aKkoH ['yka;

— 3akoH [lackans;

- 3aKOH ApXuMena;

- MIPUHIIUIT OTHOCUTENBHOCTH [ anuiies.

o Paznmuuate cnoBecHyro (OpMYJIHMPOBKY 3aKOHA M €ro MaTeMaTHYeCKOe
BBIPAXKEHUE.
o PaznuuaTe OCHOBHBIC MTPU3HAKU U3YYECHHBIX (PU3HMUECKUX MOJICIICH:

- MaTCpuajJibHasa TOYKA,
- HHECpOHaJIbHasd CUCTCMA OTCUCTA.

o Pemate 3amaum, wucnosib3yd (U3MUYECKHME 3aKOHBI U (OPMYJIbL,
CBSI3bIBAIOLINE (PU3NYECKUE BEIUYUHBI.
o Ha ocHoBe aHasM3a yCIIOBHS 3alayd 3alMChIBaTh KPAaTKOE YCIIOBHE,

BBIJICTATh (DU3UYECKUE BEJIMYMHBI, 3aKOHBI W (HOPMYJbl, HEOOXOAUMBIE MJiA €€
pelIeHrs, MPOBOJUTh PacyeThl U OIIEHHWBATh PEAJTBHOCTh MOJYYEHHOIO 3HAYCHUS
(bU3NYECKOM BETUUUHBI.

BrinmycKHUK TOJIYYUT BO3MOKHOCTD:

o Hcnonp30BaTh 3HAHUS O MEXAHMUYECKHUX SIBJICHUSAX (B IMOBCEIHEBHOM
KHU3HH) 11 obecrieueHWss O€30MacHOCTH TpU  OOpalieHHH C OpudopamMu |
TEXHUYECKUMU YCTPONUCTBAMH, JUIsI COXPAHECHHS 370POBbS W COOJIOJIEHUS HOPM
HKOJIOTHYECKOTO MOBEJICHUS B OKPY>KaIOIIEeH cpelie.

o [IpuBoaMTh TPUMEPHI MPAKTHUYECKOTO UCIIOJIB30BAHUS (PU3UUECKHUX
3HAHUW O MEXAHUYECKUX SBICHUAX U (UBUYECKUX 3aKOHAX;, MPUMEPHI
UCIIOJB30BaHUS ~ BO30OHOBIISIEMBIX ~ HMCTOYHUKOB  DHEPrUHU;  DKOJOTUUECKUX
MOCJIEACTBUN UCCIIEIOBAHUS KOCMHUYECKOTO MPOCTPAHCTB.

o PaznuyaTh TpaHUIlbl TPUMEHUMOCTH (U3UYECKUX 3aKOHOB, MOHUMATH
BCEOOIMiA XapakTep (PyHIaMEHTaIbHBIX 3aKOHOB (3aKOH COXPAaHEHHUS MEXaHUYECKOU
SHEPIUM, 3aKOH COXPAHEHUs WMIYJIbCA, 3aKOH BCEMUPHOIO TITOTEHHS) U
OTPaHUYECHHOCTh MCIOJIb30BAHMS YaCTHBIX 3aKOHOB (3akoH ['yka, Apxumena u ap.).

o HaxonuTth anekBaTHYIO MpeUIOKEHHOW 3amadye (U3HUYECKYI0 MOJCIb,
pazpemiatb MTpoOJeMy KaK Ha OCHOBE HMMEKIIMXCS 3HAHUN 10 MEXaHUKEe C
HCIIOJI30BaHMEM MaTEMaTUUECKOTO alllapara, Tak U Py MOMOIIU METOJIOB OIEHKH.
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Tema 2. MoJiekyasipHasi pU3uKa U TEPMOJUHAMMKA.
BrInyckHUK HAay4uTCS:

Pacrio3HaBaTh TemnaoOBBIE SIBICHHS M OOBSICHATHL Ha Oase HUMCIOIITNXCs

3HAHUU OCHOBHBIEC CBOMCTBA WJIM YCJIOBHS MTPOTEKAHUS ITUX SIBICHUN:

U3ITy4YEHHE);

maddysus;

HW3MEHEeHHEe o0beMa TeJl IIPU HarpeBaHUM (OXJIKJICHHH ),
OoJIbIIAs CKUMAEMOCTh I'a30B,

MaJasa CKUMAaceMOCTb )KHI[KOCTefI " TBEPAbIX TCII,
TCIIJIOBOC PABHOBCCHUC,

HCIIApCHUC,

KOHJICHCAIIMS;

IJIABJICHUE;

KpUCTalJIN3aIHA,

KMUIICHUE;

JAaBJICHUC HACBIIICHHOI'O I1apa,

KHUIICHHCE,

BJIAJKHOCTDb BO34yXa,

Pa3JINYHBIC CIOCOOBI TCILIOIICpCaaun (TCHJ’IOHpOBOIIHOCTB, KOHBCKIIHA,

arperaTHbIiC COCTOAHMA BCIICCTBA,
IMOTJIOICHHUC SHCPIrUK IIPHU HCHAPCHUH KUIAKOCTHU W BBIACICHHUC €C IIPpU

KOHACHCAIINH I1apa,

3aBUCUMOCTH TEMIIEPATYPhI KUTICHUS OT JJABJICHUS;

CMa4YMBaHWE U HECMAYHBaHUE;

KAWL PHBIC SIBIICHUS,

(bazoBble IEPEXOIbl.

OnuceIBaTh U3YYCHHBIE CBOWCTBA TEJNl U TEIUJIOBBIC SIBIICHUS, UCIIOIB3YS

(1)H31/I‘IGCKI/I€ BCIINYHUHBI:

KOJIMYECTBO TEIUIOTHI;

BHYTPEHHSISI DHEPTHS;

TEMIIEPATYPa;

yZAeJbHas TEINIOEMKOCTh BEIECTBA;

yAeNbHAs TEIUIOTA IIaBJIEHNUS;

yZleabHas TEII0Ta NapooOpa30BaHus;

yZAeJbHAs TEIUIOTa CrOPAaHUs TOILINBA;

KO3((PUIIMEHT MOJIE3HOTO JEHCTBUS TEIJIOBOTO IBUTATEIIS.

[Ipy onucaHuu TOpaBUIBHO  TPAKTOBATh  (DU3UYECKUH  CMBICIH

HCIIOJIB3YCMbIX BCJIIMYHH, HX 0003HAUECHHUA H CAWHHNLBI M3MCPCHHUA, HAXOIHUTbH
(I)OpMYJ'IBI, CBsA3bIBAIOIINC JTAHHYIO (1)I/IBI/ILIGCI(YIO BCIIMYMHY C IPYIrMMH BCIMYUMHAMMU,
BBIYHCJIATH 3HAYCHUC (bHBPI‘-ICCKOﬁ BCINYHUHBI.

AHaJII/I3I/Ip0BaTB CBOMCTBA TCJI, TCIUIOBBIC ABJIICHHA MW IIPOLCCCHI,

HCIIOJIb3ysA OCHOBHBIC IIOJIOKCHHUS ATOMHO-MOJICKYJIAPDHOTO Y4YCHHUA O CTPOCHHUH
BCUICCTBA U 3aKOH COXPAaHCHUA DHCPIHUH.
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° PaznuyaTh OCHOBHBIE NPHU3HAKKM U3YYEHHBIX (PU3HMYECKUX MOJeei
CTPOCHHUSI Ta30B, KUJIKOCTEH U TBEPABIX TEJ.

° [IpuBoAMTh TPUMEPHI MPAKTHYECKOTO WCIIOJIB30BAHUS (PU3NUECKUX
3HAHUU O TEIUIOBBIX SBJICHUAX.

° Pemate 3amaumn, WCHOIB3ysd 3aKOH COXPAHEHHMS DHEPIMH B TEIJIOBBIX
nporieccax W GOpPMyJbl, CBsA3BIBAMOIIME (HU3NUECKUE BEIWYHUHBI (KOJIUYECTBO
TEIUIOThI, TEeMIepaTypa, yjAelbHas TeIJIOEMKOCTh BEIIECTBa, YAClbHAs TEIUIOTa
IJIaBJICHUsI, YJeidbHas TEIUIoTa IapooOpa3oBaHUs, yACIbHAs TEIJIOTa CropaHus
TOTUTHBA, KOY(PPUIIUEHT TOJIE3HOTO TCUCTBUS TETUIOBOTO ABUTATEIIN).

° Ha ocHoBe aHanm3a ycOBHUSI 3aJlaud 3alKChIBaTh KPATKOE YCIIOBHE,
BBIJICIATh (DM3UYECKUE BEIWYUHBI, 3aKOHBI W (POpMyIbl, HEOOXOAMMBIC IJisi €e
pelIeHus, MPOBOJUThL PACUEThl U OIEHUBATh PEAJTBHOCThH MOJYYEHHOIO 3HAYCHUS
(bU3NYIECKON BEITUYNHBI.

BhInyCKHUK TTOTYYUT BO3MOKHOCTD:

° HMcnonap30BaTh 3HAHUS O TEINIOBBIX SBICHHUIX B IOBCEIHEBHOU >KHU3HU
11 o0ecrieueHus: 0€30MacHOCTH MPH OOpaIlleHHH ¢ IMPUOOpaMH U TEXHUYCCKUMHU
YCTPOUCTBaMH, NJIE COXPaHEHHUs 3J0POBbsI M COOJIIOACHUS HOPM 3KOJIOTUYECKOTO
MOBEACHUS B OKPYKAIOILEH Cpeae.

o [IpuBOAUTH IPUMEPHI SKOJOTMYECKUX MOCIEACTBUI pPabOThI ABUTATENEH
BHYTPEHHETO CIOPaHUsl, TETUIOBBIX U TUAPOIIEKTPOCTAHLIHAMN.
o Paznuuarh rpaHuibl OPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB, MOHHUMATh

BceoOmMii xapaktep (GhyHIaMEHTANIbHBIX (DU3UYECKUX 3aKOHOB (3aKOH COXpPaHEHUs
PHEPruM B TEIUIOBBIX MPOIIECCaXx) W OrPAHUYECHHOCTh HCIOJb30BaHUS YaCTHBIX
3aKOHOB.

o HaxonuTte anekBaTHYIO MNpeIIOKEHHOW 3aade (U3HUYECKYI0 MOJEIb,
paspemiath IpoOieMy Kak Ha OCHOBE MMEIOUIMXCS 3HAHUW O TEIJIOBBIX SBJICHUSIX C
UCIIOJIb30BAaHUEM MAaTEMaTUYECKOro armapara, Tak U Mpy MOMOILY METOJ0B OLEHKH.

Tema 3. OCHOBBI JJIEKTPOAUHAMHUKH.

BpinyCkHUK HayuuTCS:

o Pacrio3naBaTh dEKTpUYECKUE SBJICHUS M OOBACHATH HA OCHOBE
MMEIOUIMXCSl 3HAHUW OCHOBHBIE CBOMCTBA WJIM YCIIOBUS IPOTEKAHUS 3THX SBJICHUM:

— AIEKTPU3ALUSA TEI,

— B3aUMOJICHCTBUE 3aPs/I0B;

— JIEUCTBUE JIEKTPUUECKOTO OIS HA 3aPSHKEHHYIO YaCTHUILY;

— OJIM3KOEICTBUE U JAJIbHOIEHCTBHE;

— CBEPXIIPOBOIMMOCTb;

— ANEKTPUYECKUH TOK U €ro JAeHcTBUsS (TEIJIOBOE, XHWMHUYECKOE,
MarHuTHOE).

o CocTaBysITh CXEMbI JJIEKTPUYECKHX LIEMEeH C MOCIEI0BATEIbHBIM U
napajyieIbHBIM ~ COSUHEHUEM JJIEMEHTOB, pasiinyasi yCIOBHbIE 00O3HAYEHUS
AJIEMEHTOB JJIEKTPUUECKUX IIene (MCTOYHMK TOKa, KIIIOY, PE3UCTOp, peocTar,
JaMII04YKa, aMIIePMETP, BOJIBTMETD).
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o OnuceiBaTh WM3yYEHHBIE CBOWCTBA TEJI M JJICKTPUYECKUE SBIICHUSA,
UCTIONB3YS PU3NUECKUE BETHUNHBI:

- DIEKTPUYECKUH 3apAL;

- CuJa TOKa;

- IEKTPUYECKOE HAIIPSKEHUE;

- AIEKTPUYECKOE COITPOTUBIICHHUE;

- YAEIBHOE CONPOTUBIICHUE BEILIECTBA;

- pabdoTa 3JIEKTPUUECKOT0 OJIs;

- DHEPIHUs AIEKTPUIECKOTO MOJIS;

- MOIITHOCTB TOKA.

o [Ipy onucaHuM CBOWCTB TEI M SBJICHHWM, NPABUIBHO TPaKTOBATh
(¢u3NYECKUN CMBICT HCIHOJB3YEMBIX BEJIWYUH, HX OOO3HAYEHUS M EAUHMIIBI
U3MEPEHMS; HaXOAUTh (OPMYJIbI, CBSA3BIBAIOLINE JAaHHYIO (PU3NYECKYIO BEITUUYHMHY C
IPYTMMU BEIUYMHAMU.

o AHanmu3upoBaTh CBOMCTBA TEJ, JJEKTPUUYECKUE SIBIICHHUS WU IIPOLIECCHI,
UCIIOJIb3Ys PU3HUECKUE 3aKOHBI:

- 3aKOH COXPAaHEHMS AIEKTPUUYECKOTO 3aps/a,

— 3akoH OMa [ y4acTKa LEeNu,

— 3aKkoH [[xxoymnsa-JIeHna.

o Paznmuuate crnoBecHyro (HOpMYyIHMPOBKY 3aKOHA M €ro0 MaTeMaTHYeCKOe
BBIpAXKEHUE.

o [IpuBOaUTH TpPUMEPHI MPAKTUYECKOTO HCTOJb30BaHUS (PU3MUECKUX
3HAHHUM 00 PIIEKTPUUYECKUX SBIICHUIX

o Pemates 3amaum, wucnonb3ys (GU3MYECKUE 3aKOHBI U (HOPMYJIbI,
CBsI3bIBaIONNE (PU3MUECKUE BEITMUMHBI.

o Ha ocHoBe aHanu3a yclOBHUSI 3aJladyd 3alKChIBaTh KPATKOE YCIOBHE,

BBIZICIATh (DM3WYECKUE BEIMYWHBI, 3aKOHBI W (POpMyIbIl, HEOOXOAWMBIC IJIs €e
peIIeHMs, MPOBOANTh PACUYEThl W OIEHWBATH PEATbHOCTh IMOTYYEHHOTO 3HAYCHUS
(bU3NYECKOM BETMUUHBI.

BBITyCKHHUK TIOTYYUT BO3MOKHOCTb:

o Hcnonb3oBaTh 3HaHMS 00 JJIEKTPUUYECKHUX SIBIICHUAX B TTOBCEIHEBHOM
KU3HM I oOecriedyeHus 0e30MacHOCTH Tpu  OOpalleHud ¢ mnpubopamMu |
TEXHUYECKUMU YCTPONUCTBAMH, JUISI COXPAHEHUSI 370POBbS U COOJIOJECHUS HOPM
HKOJIOTUYECKOTO MOBEJCHUS B OKpPY’KaloLleH cpefe.

o Paznmuuate TpaHWIBl MPUMEHUMOCTH (DU3UYCCKUX 3aKOHOB, TIOHMMATH
BceoOmmMiA  XapakTep  (QYHIAMCHTAIBHBIX  3aKOHOB  (3aKOH  COXpaHEHUs
AJIEKTPUYECKOTO 3apsifa) W OrPAaHMYEHHOCTh HCIOJIb30BAaHUS YAaCTHBIX 3aKOHOB
(3akon Oma 15 yuacTka 1enu, 3akoH Jxoyns-Jlenua u np.).

o Hcnonp3oBaTh mpueMbl TOCTPOCHUST (PU3MUECKUX MOJCIICH, TIOWCKa |
(bOpMYITMPOBKH JT0KA3aTEIHCTB BBIIBUHYTHIX THUIIOTE3 U TEOPETUYECKUX BHIBOJIOB Ha
OCHOBE SMITUPUYECKU YCTAHOBJICHHBIX (PAKTOB.

o HaxonuTth anexkBaTHYIO MpeIOKEHHOW 3a7adye (U3HUYECKYI0 MOJECIb,
paspemats mpobjeMy Kak Ha OCHOBE HMMEIOIIMUXCS 3HAHUW 00 DSIEKTPHUUECKHUX
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ABJIICHUAX C HCIIOJIB30BAHHMEM MATCMATHYCCKOI'O allmapara, TaKk M IIpU IIOMOIIH
MCTOJOB OLICHKH.

11 kaacc.

Tema 1. JnexkTpoanHaMuKa (IPoJ0JIZKEeHHeE).

BrinyckHUK HayuuTC:

o Pacno3HaBaTh »JEKTPOMArHUTHBIE SIBIICHHS M OOBSCHSATH HAa OCHOBE
MMEIOLIMXCSl 3HAHUM OCHOBHBIE CBOMCTBA WJIM YCIIOBHS IPOTEKAHUS 3THX SABJICHUM:

- B3aMMO/ICICTBUE MAarHUTOB;

- AJEKTPOMArHUTHASI UHIYKIHUS;

- Bo3HUKHOBeHUE DJIC MHIYKIMU B JBUKYIIUXCS TPOBOJIHUKAX;

- JIEWCTBUE MAarHUTHOTO MOJISI HA IPOBOJHUK C TOKOM;

- JIEVCTBUE MAarHUTHOTO I0JI HA ABWKYIIYIOCS 3aPSKEHHYIO YACTUILY.

° JlaBaThb omnpeneeHue MOHITUI:

— MAarHuTHOE IOJIE;

- WHYKIHSI MAarHUTHOTO TIOJIS;

- cuia AMrepa;

— cuna Jlopenua;

- ONPEAECICHUE €ANHULIBI MHAYKIIMM MAarHUTHOTO TIOJIS;

- AIEKTPOMArHuTHAsI UHAYKIUS,

- MarHUTHBIN MTOTOK;

— OJ1C nnaykunu;

- AIEKTPOMArHUTHOE TOJIE;

— WHYKTUBHOCTB;

- CaMOUHYKIIHS;

— OJ1C caMOMHIYKIIWH.

o OnpenensiTh HaNpaBlI€HUE JWMHUW WHAYKIAA MAarHUTHOTO TIOJS C
MOMOIIbIO TIpaBWiIa OypaBuMKa, HAMpaBIEHUE BEKTOPOB CHJIbI AMIIEpa W CHIIBI
JlopeHna ¢ noMOUIbIO ITpaBuUa JIEBOU PYKH.

° ®opmynupoBath npasuiio JIeHa, 3aKOH AJIEKTPOMAarHUTHOU UHAYKIIWH,
HAa3bIBATh TPAHULIBI €70 TPUMEHUMOCTH.

o [IpuBOaUTH TpPUMEPHI MPAKTUYECKOTO HCIMOJIB30BaHUA (DUINUECKUX
3HAHHUM 00 AJIEKTPOMArHUTHBIX SIBJICHUSX.

o [IpuMeHsTh 3aKOH AMIiepa, 3aKOH 3JIEKTPOMAarHUTHOM HMHAYKIUU U
dbopmyy JuTst BRIUMCTEHUS CUIIbl JIopeHIia mpu pereHuu 3a1ad.

o Ha ocHOBe ananmn3a yclioBUS 3aJayd 3aluChIBaTh KPATKOE YCIOBHUE,

BBIJICIATh (DM3UYECKUE BEIMYWHBI, 3aKOHBI W (POpMYIIBI, HEOOXOAMMBIC IJIs €¢
pelieHus, TPOBOIUTh PAacUeThl M OIEHWBATh PEATbHOCTh TOJYYCHHOTO 3HAYCHHSI
(bU3NYECKOM BETMUYUHBI.

BBITyCKHHUK TIOJTy9UT BO3MOKHOCTb:

o Hcmonb3oBaTh  3HaHUS 00  DJIGKTPOMArHUTHBIX  SBJICHUSAX B
IIOBCEIHEBHON JKM3HM JUIs oOecredeHus Oe30MacHOCTH TIPH  OOpallieHUuU C



18

HpI/I60paMI/I n TCXHUYCCKHUMH yCTPOﬁCTBaMH, A1 COXpaHCHUSA 3A0POBbIA U
CO6J'IIOI[CHI/IH HOPM 35KOJIOTHYCCKOT'O ITOBCACHHA B OKPY)KaIOIIIGﬁ cpeac.

o [IpuBOIMTH NpUMEPHI BIMSIHUSA JJIEKTPOMATHUTHBIX W3JIYyYECHHU Ha
JKVBBIE OPTaHU3MBI.
o Hcnonp30BaTh MpueMbl MOCTPOCHUS (UBWYECKUX MOJEJCH, Toucka u

(GhOpMYIIMPOBKHU JT0KA3aTEIbCTB BBIIBUHYTHIX TUIIOTE3 M TEOPETUUYECKUX BBHIBOJIOB Ha
OCHOBE AMITUPHUYECKH YCTAHOBJICHHBIX (PAKTOB.

° HaxoauTe alekBaTHYIO MNpeIIoKeHHOW 3amade (U3UYECKYI0 MOJEb,
paspeiiatb npoOjJeMy Kak Ha OCHOBE MMEIOLIUXCS 3HAHUU 00 3JIEKTPOMArHUTHBIX
SABJICHUSIX C HCIOJb30BAaHUEM MaTEMaTUUYECKOTO ammapara, Tak W MpU MTOMOIIA
METOJIOB OILICHKH.

Tema 2. Kos1e0aHusI 1 BOJIHBI.

BpinyCkHUK Hay4uuTCS:

° Pacno3HaBaTh KoJjieOaTelIbHBIE M BOJIHOBBIE SIBJIEHHS M OOBIACHATH Ha
OCHOBE MMEIONIMXCS 3HAHUM OCHOBHBIC CBOMCTBA WJIM YCJIOBHS IPOTECKAHUS 3THUX
SIBJICHUH: KoJieOaTeIbHOE JBIKCHHE, PE30HAHC, BOJHOBOE JABMIKEHHE (3BYK).

o OnuceiBaTh HW3Y4YEHHBIE CBOMCTBA TE€I M  SBICHUSA, MWCIOJIB3Ys
(bu3NYecKue BEITUUYHHBIL:
- aMILIUTYQ,

- NEPUOJ U YacToTa KoJeOaHuH,

- JUIMHA BOJIHBI M CKOPOCTB €€ PacIpOCTPAHECHUS.

o [Ipu onucanuu CBOMCTB U SIBJEHUI MPABUIBHO TPAKTOBATH (PU3UUYECKHI
CMBICJI UCIIOJIb3YEMBIX BEJIMYMH, UX 0003HAUCHUS U €AMHUIBI U3MEPEHUS, HAXOIUTh
(bopMyJIbl, CBS3bIBAIOIIME JAHHYIO (PU3HUECKYIO BEJIMYMUHY C APYTMMH BEJIMYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NYECKON BETUUNHBI.

o Pemates 3amaum, wucnonb3ys GuU3MYECKUE 3aKOHBI U (HOPMYJIbI,
CBsI3BbIBAIONTNE (PU3MUECKUE BEITHMUMHBI.
o Ha ocHoBe ananm3a ycioBHsI 3a/aud 3alUChIBATh KPATKOE YCIIOBUE,

BBIJICIATh (DM3UYECKUE BEIMYUHBI, 3aKOHBI W (POpMyIbl, HEOOXOAWMBIC IJIs €e
pEIIeHMs, MPOBOANTh PACUEThl W OIEHWBATH PEaJTbHOCTHh TOJYYEHHOTO 3HAYCHUS
(bU3NYECKOM BETMUUHBI.

BBITyCKHHUK TIOJTy9UT BO3MOKHOCTb:

° Hcmonp3oBaTh 3HAHUS O MEXAaHWYECKMX M DJCKTPOMArHUTHBIX
KOJIeOaHUSIX U BOJIHAX B MOBCEIHEBHOM JKM3HU IS 0OecrieueHus: 0€301acHOCTH TIPH
oOpameHun ¢ mnpuboOpaMu M TEXHUYECKHMH YCTPONCTBAMH, JJISI COXpaHCHHUS
3JI0POBbsSI M1 COOTIOICHUST HOPM AKOJIOTHYECKOTO TIOBEICHHS B OKPYKAIOIIEH cpeie.

o [IpuBoaMTh TPUMEPHI MPAKTHYECKOTO WCIIOJIB30BAHUS (PU3HUECKHUX
3HAaHUN 0 MEXaHUYECKHUX U DJIEKTPOMATrHUTHBIX KOJEOAHUIX U BOJTHAX.
o HaxoauTe anekBaTHYIO MNPEIJIOKEHHOM 3amade (U3UYECKYIO MOJIEb,

paspemarh mpoOJieMy KaKk Ha OCHOBE HMEIOIIMXCA 3HAHUM 1O MEXaHUKE C
MCIIOJIb30BaHUEM MAaTEMATUUYECKOTO alapara, Tak U IpH MOMOIIY METOJIOB OL[EHKH.
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Tema 3. OnTHKa.

BrInyCKHUK HAy4IUTCS:

° Pacro3naBaTh CBETOBBIE SBJICHHS U OOBSICHATHL HA OCHOBE MMEIOIIHUXCS
3HAHUU OCHOBHBIEC CBOMCTBA WJIM YCJIOBHS MTPOTEKAHUS ITUX SIBICHUN:

- MPSMOJIMHEWHOE PACIPOCTPAHEHHE CBETA,

- OTpaXE€HUE U TIPEJIOMIICHUE CBETA,

- JIACTIEPCHUS CBETA,

- nudpakIus cBeTa,

- uHTep(epeHIHs CBeTa,

- MOJIsIpU3alns CBETA.

o Hcnonp30BaTh ONTHYECKHE CXEMBI ISl TTOCTPOCHUS W300paKCHHI B
TUTOCKOM 3€pKaJie ¥ COOMpAroIeH JInH3e.
o OnuceiBaTh M3y4YCHHBIC CBOMCTBA TE M JJICKTPOMATHUTHBIC SIBIICHUS,

UCHOJIB3YS (PU3NUYECKUE BEITUUNHBL:

- (oKyCcHOE pacCTOSIHUE U ONTUYECKas CHJIA JINH3BI,

- CKOPOCTB JIEKTPOMArHUTHBIX BOJIH,

- JUIMHA BOJIHBI M 4aCTOTA CBETA.

o [Tpu onrcanuu SIBAEHUI TPAKTOBATh (PU3HUUECKUI CMBICI UCIIOIb3YyEMBIX
BEJIMYMH, HUX OOO3HAUYEHHUS M €IWHULbBI HM3MEPEHMs; HaXOAUTb (QOPMYJIbL,
CBSI3bIBAIOLIMUE TAHHYIO (PU3UYECKYIO BEJIMUUHY C APYTUMHU BEJIMUNHAMHU.

o AHanu3upoBaTh SBJICHUS U MPOLECCHI, UCTIOIb3YsI PU3NUECKUE 3aKOHBI:

- 3aKOH IPSAMOJIMHENHOIO pacpOCTPAHEHHUsI CBETA,

- 3aKOH OTPAKEHUS CBETA,

- 3aKOH IIPEJIOMIIEHUS CBETA.

o Paznmuuate crnoBecHyro (HOpMYyIMPOBKY 3aKOHA M €r0 MaTeMaTHYeCKOe
BEIPQKCHHE.

o [IpuBoAMTH TIPUMEPHI MPAKTHYECKOTO WCIIOJIB30BAHUS (PU3HUECKHUX
3HAHHUM O CBETOBBIX SBJICHUSIX

o Pemates 3amaum, wucnonb3ys Gu3MUYECKWe 3aKOHBI U (HOPMYJIbI,
CBsI3bIBaIONTNE (PU3MUECKUE BEITMUMHBI.

o Ha ocHoBe aHanm3a ycliOBHsI 3a/lauyd 3alUChIBATh KPAaTKOE YCIIOBUE,

BBIJICIATh (DM3WYECKUE BEIMYWHBI, 3aKOHBI W (OpMyIbIl, HEOOXOAWMBIC IJIs €e
pEIIeHMs, MPOBOANTh PACUEThl W OICHWBATH PEATLHOCTH TOJYYCHHOTO 3HAYCHHSI
(bU3NYECKOM BETMUUHBI.

BBITyCKHHUK TTOJTy9UT BO3MOKHOCTb:

o Hcnonp30BaTh 3HAHUS O CBETOBBIX SIBJICHHUSIX B MOBCEAHEBHOMN KU3HU
JUIsi obecriedeHnsi O€30MacHOCTH TIPU OOpalieHuu ¢ MpuOOpaMu W TEXHUYECKUMH
YCTPOWCTBAMH, JJIsl COXPAHECHHS 370POBbS U COOJIFOMCHHUS HOPM JKOJIOTHYECKOTO
MOBEAECHUS B OKPYKAIOLIEH Cpee.

Tema 4. OCHOBBI CIIENMATBHON TEOPUH OTHOCUTEJIBbHOCTH.
BrinyckHuK HayduTcs:

o JlaBaThb ornpenesieHue MOHITUI:
— COOBITHE,
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- HOCTYJIAT,
- cOOCTBEHHAsI HHEpIMAIbHAS CUCTEMA OTCUETa,
- COOCTBEHHOE BpeMs,

— cOOCTBEHHas JIJIMHA Tena,

— Macca MmoKos,

— WHBapHUaHT,

- SHEPruUs MOKOA.

o ®opmynuposath nocrynarsl CTO.

o @opmynupoBaTh BbIBOIbI U3 noctynaTtoB CTO.

o AHanmu3upoBaTth  (GOPMYITy  PEISTUBHCTCKOTO  3aKOHA  CJIOKCHHUS
CKOPOCTEH.

o 3anuchIBaTh BRIPAKEHUE I SHEPTUU MTOKOS YaCTHII.

o WN3narath CyTh NPUHIIMIIA COOTBETCTBHUSI.

BpInyCKHUK OTYYHUT BO3MOKHOCTD:

o BrickazbiBaTh cBOE MHEHUME 0 3HaUeHNH CTO 1151 COBpEeMEHHOW HAYKH.

Tema 5. KBantoBas ¢pusuka.

BrIlyCKHUK HAy4UTCS:

o Pacno3naBaTh KBaHTOBBIC SIBJIEHUS M OOBSCHATH HA OCHOBE MMEIOIIUXCS
3HAHWI OCHOBHBIE CBOMCTBA WJIM YCJIOBUSI MPOTEKAHUS ITUX SIBJICHUI:

- €CTECTBEHHAs U NCKYCCTBEHHAS PaTHOaKTUBHOCTb,

- o-, - u y-u3nydeHus,

— BO3HMKHOBEHHUE JIMHENYATOTO CIIEKTpa U3ITyUYCHUS aTOMa.

o OnuceiBaTh M3YYCHHBIC KBAHTOBBIC SIBJICHUS, WCIIONB3Yys (U3HUYECKUE
BCITUINHBI:

— MaccOBO€ YHCIIO,

— 3apsI0BOE YMCIIO,

— NepHo/I TIoJIypacmania,

— sHeprus (PoTOHOB.

o [Ippu ommcaHuu TPaBUIBHO  TPAKTOBATh  (U3MYECKUH  CMBICI
UCIIOJIB3YEMBIX BEJIIMYWH, WX OOO3HAYCHHMS W CIWHUIBI W3MEPCHHs; HaXOIWUTh
dbopMyIIbl, CBSI3BIBAIOIINE JAaHHYIO (PM3HUECKYIO BEJIMYUHY C JAPYTUMH BEJIMUYMHAMU,
BBIYHCIIATH 3HAYCHHE (PU3NUECKON BETUUNHBI

o AHanM3upoBaTh KBAaHTOBBIC SIBJICHUS, UCTIONB3Ys (DU3UYECKHE 3aKOHBI U
MOCTYJIaThI:

— 3aKOH COXPAaHCHHUSI SHEPTHH,

— 3aKOH COXPAHEHHUS AJIEKTPUIECKOTO 3aps/a,

— 3aKOH COXPAaHEHHsI MAaCCOBOTO YHMCIIA,

— 3aKOHOMEPHOCTH M3JTyYEHHUS U MOTJIOMICHHS CBETa aTOMOM.

o Paznuuarh cnoBecHy:0 (OpPMYIMPOBKY 3aKOHAa U €0 MaTeMaTH4eCKOoe
BBIPa)KEHHE.
o Pa3nuuaTth OCHOBHBIE MpU3HAKKA IUIAHETAPHOW MOJEIM  aToMa,

HYKHOHHOﬁ MOJICJIM aTOMHOIO s1pa.
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o [IpuBoauTh mNpUMEpHl MPOSIBICHUS B MPUPOJE W IPAKTUYECKOTO
WCIIOJB30BaHUS  PAJUOAKTUBHOCTH, SJEPHBIX M  TEPMOSACPHBIX  PEaKIIUi,
CHEKTPAJIbHOIO aHAJIN3A.

BrimyCKHUK TOJIYYUT BO3MOKHOCTD:

o Hcnonb30BaTh MOTYyYEHHBIE 3HAHUS B TMOBCEJHEBHOM JKU3HHU TMpPU
oOpalieHuu ¢ mpudopaMu U TEXHUYECKUMHU YCTPOUCTBAMHU (CUETUMK MOHU3UPYIOIINX
YaCTHII, IO3UMETP), 111 COXPAHEHUS 3I0POBbS U COOIIOJICHUS HOPM IKOJIOTMUECKOTO
MOBECHUS B OKpY>Kalollel cpejie.

o COOTHOCHUTD SHEPTUIO CBSA3HM aTOMHBIX sIIEp € JEPEKTOM MACCHI.

o [IpuBOINTH NMpPUMEPHI BIWAHUSA PAAUOAKTUBHBIX W3JIyYCHHU Ha >KUBBIE
OpPTaHU3MBI.

o [loHnMaTe TPUHLHKI NEUCTBUSA TO3MMETpPA M pa3auyaTb YCIOBUS €0
U CITOJIB30BaHUS.

o [Tonumatrs  3KOJOTMYECKHME  NPOOJIEMBbl,  BO3HHUKAIOLIME  IpHU

UCIIOJIb30BAHUM AaTOMHBIX JJEKTPOCTAHLIMM, W IIyTH pELIEHUs 3THX MpoOsieM,
MIEPCIIEKTUBBI UCIIOJIB30BaHUs YIIPABIIEMOTO TEPMOSAEPHOTO CUHTE3A.

Tema 6. Costneunasi cucrema. Ctpoenue u 3BoJirouus BeesieHHoM.

BrinmyckHUK HAyduTCS:

Vka3piBaTh Ha3BaHusA IUaHEeT (COJIHEYHOM CHCTEMBI; pa3jindyaTb OCHOBHBIE
MPU3HAKK CYTOYHOTO BpalleHWs 3Be3MHOTO Heba, aBwxeHus Jlynol, ConHua wu
IJJAHET OTHOCUTEIBHO 3BE3/I.

[ToHnmaTe paznuuuss MEXIy TEIHOLCHTPUYECKOM U TEOLEHTPUYECKON
CUCTEMAaMU MUpA.

BrpIMyCKHUK OJIYYUT BO3MOKHOCTD!

VYka3piBaTh 00IIME CBOWCTBA M OTJIMYMS TUIAHET 3€MHOM TPYMIbl U TUIAHET-
TUTaHTOB; MaJibiX Tesl COJIHEYHOM CHCTEMBI U OOJIBIIUX IUJIAHET; IMOJb30BaThCS
KapToil 3B€3AHOr0 HeOa Mpu HAOJIOIEHUSX 3BE3THOTO Heba.

PaznuyaTe OCHOBHBIE XapaKTEPUCTUKHU 3Be3] (pa3Mep, LIBET, TeMIiepaTypa)
COOTHOCHTD IIBET 3BE3/IbI C €€ TEMIIEPATYPOH.

Paznuuats runotessl 0 npoucxoxaeHun COJTHEYHON CUCTEMBI.

3. ConeprkaHue MporpaMmbl y4eOHOT0 mpeaMeTa.
10 kaace

Paznen 1. ®u3uKa M eCTECTBEHHO - HAYYHBI METO/ MO3HAHUS MPUPOABI.
(2 ).

Nuctpykrax no npasuiam Th B kabunere pusuku.

®duszuka — QpyHIaMeHTallbHas Hayka o npupoje. HayuHblii MeTO] MO3HaHUS.
Metoasl uccnenoBanus (pu3MUEeCKUX sBICHUNA. MonaenupoBanue (QU3MUESCKUX
aBJIeHMA W mporeccoB. Hayunble (axTel U runote3bl. PuU3NYECKHE 3aKOHBI U
IPaHULbl UX NPUMEHUMOCTH. (PU3NYECKHME TEOPUH W NPUHLMUI COOTBETCTBUS.
duznueckne BenuuuHbl. [lorpermHocTn u3MepeHuil (GU3ndecKkux BeauduH. Ponb u
MecTo ¢u3ukd B (OPMHUPOBAHUM COBPEMEHHOW HAy4YHOW KapTHHBI MHpA, B
MIPAKTUYECKOM JeATeNbHOCTH JIroaen. dusnka u KynbTypa.
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Paznen 2. Mexannka. Kunemaruka (124).

Mexannueckoe aBwxkeHue. CucreMbl oTcyérta. CKalspHblE W BEKTOPHBIC
dbu3ndeckue BenMWYMHBL. MarepuanpHas Todka. [locTymarenbHOE JBIDKCHHE.
Tpaektopus, MmyTh, MepeMelieHrue, KOOpPJAWHATa, MOMEHT BpPEMEHHU, MPOMEKYTOK
BPEMEHHU. 3aKOH OTHOCHUTEIIBHOCTH JIBHKEHUA. PaBHOMepHOE NpPsIMOJMHEHHOE
nerkeHue. CKOpOCTh PaBHOMEPHOTO MPSIMOJIMHEWHOIO JIBH)KEHUS. Y PaBHEHUE
paBHOMEpHOTO JBWKeHUsA. [paduku paBHOMEpHOTO nBrKEeHHs. ClloXeHUE
ckopocteil. HepaBHoMepHOe nBumkenue. CpeaHsis CKOpocTb. MTHOBEHHAsi CKOPOCT.
Yckopenue. PaBHOyCKOpeHHOE — JIBIDKEHHE. YpPaBHEHHE  PaBHOYCKOPEHHOTO
nBwkeHusd. ['papuku paBHOyCKOpeHHOro ABukeHHs. CBOOOAHOE MajeHUE Tell.
Yckopenue cBOOOTHOTO TajeHus. JIBUKEHUE MO OKPYXKHOCTH C TOCTOSIHHOM IO
MOAYJII0 cKopocThio. LleHTpocTpemuTtenbHoe yckopeHue. [lapamerpsl IBHKEHHS
HeOecHBIX Ted. AOcomoTHO TBEPAOe Teno. I[locTynmaTenbHoe M BpaliaTeIbHOE
JBIDKEHHE aOCOJIIOTHO TBEPAOrO Teja. YTJoBas CKOPOCTh, YacTOTa W TIEPUOJ
oOpaitieHus.

KonTtponrnas padota Ne 1 o teme «KuHematukay.

Pa3nen 3. Mexanuka. 3akonbl fuHaMuku HeoTtoHa (8 v).

SBnenne wuHepumu. Macca u cuina. HHepiuanbHbIE CHUCTEMBI OTCYETA.
B3anmoneiicteue ten. Cinoxenue cun. [lepBblid, BTOpor U TpeTui 3aK0Hbl HproTOHA.
[Ipuaiun otHocuTenbHOCTH ['amuiies. ['eoneHTpuyeckas W TeIMOLCHTPUYECKAs
CHCTEMBI OTCUETA.

Pa3znen 4. Mexanuka. Cuiibl B Mexanuke (12 4).

3aK0H BCEMHUPHOTO TATOTeHUs. [ paBUTaIioHHast moctosinHas. Cuiia TSKECTH.
Bec u HeBecomocTh. Cuiibl ynpyroctu. 3akoH ['yka. Cunbl TpeHusi. Cuma TSKEeCTH Ha
npyrux TuiaHetax. llepasi kocmudeckass CKOpOCTh. JIBHkeHHE HEOECHBIX TeNl H
CIIyTHHUKOB.

JlaGoparopHas padora Ne 1 «M3ydyeHue NBUKEHUS Tejla MO OKPYKHOCTH MO/
JEHCTBUEM CHJI YIIPYTOCTH U TSHKECTH.

Jlabopatopnas padota Ne 2 «3mepeHue eCTKOCTH MPYKUHBD».

Jlabopatopnass pabora Ne 3 «M3mepenue kodpduimieHTa TpeHUs
CKOJIBYKEHUSI.

Kontponbhas padota Ne 2 o teme «/[lunamuka.

Pa3nen 5. Mexanuka. 3akoH coxpaHeHust ummnyJibca (8 4).
Nmnynsc Tena. Miynbe cuibl. 3aKOH COXpaHEHHWsS] MMITyJbca. PeakTuBHOE
JBHYKEHUE.

Pa3nen 6. Mexanuka. 3aKoH cOXpaHeHUs] MeXaHUYeCKoi JHepruu (8 ).

Paborta cunbl. MoutHocth. Kunetnueckasi sHeprusi. Pabota cuIbl TSKECTH.
[loTenmanbHas >Heprusi Tejla B I'PaBUTAIMOHHOM Imosie. PaboTa cuiibl ynpyrocTH.
[ToTeHumanpHas 3HEPTUsi yrnpyro AehOPMUPOBAHHOIO Teja. 3aKOH COXpaHEHUs
MEXAHUYECKON DHEPIUH.
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JlabopatopHasi padora Ne 4 «M3yyeHue 3aKoHa COXPAHEHHS] MEXaHUYECKOMN
SHEPTUNY.
KontponbsHas pabota Ne 3 1o Teme «3aKOHBI COXPAHECHHS B MEXAHHKEY.

Paznen 7. Mexanuka. /luHaMHKa BpPalllaTeJIbHOIO JIBUKEHUSA A0COJIIOTHO
TBEPAOro TeJa (2 yaca)

OcCHOBHOE ypaBHEHME JMHAMUKU BpallaTEIbHOIO JIBM)KEHUA. YTJIOBOE
yckopeHne. MoMeHT cuiibl. MOMEHT MHEpUMH TBEPAOTO Tena. MOMEHT MMITYJIbCA.
3aK0H COXpaHEHHS] MOMEHTa WuMITyJbca. KuHeTtwdeckas »dHeprus aOCOIIOTHO
TBEPZIOTO TEJIa, BPALAIOIIETOCS OTHOCUTEIBHO HETOIBU)KHOM OCH.

Pa3znen 8. Mexanuka. Ctatuka (2 4).
PaBHOBecHEe MaTepHabHOM TOYKM W TBEPAOro Teyia. Buubl paBHOBeCHS.
YcnoBust paBHOBECUSI. MOMEHT CHJIBL.

Pa3nen 9. Mexannka. OcHOBBI ruipoMexanuku (4 v).

HaBnenue. 3akoH [lackansa. PaBHoBecue KHAKOCTH M ra3a. 3aKOH ApXHUMeEZa.
[InmaBanue Ten. JBrkeHue )Kkuakoctu. 3akoH bepnymm. YpaBuenue bepuymm.

3auet Ne | mo Teme «MexaHuKay.

Paznen 10. Moaekyasapuas ¢usnka U TepMoauHamMuka. OCHOBBI
MoJIeKYJIsIpHO-KuHeTH4Yeckoii Teopun (MKT) (8 u).

MonekynspHo-kunetnueckass Tteopuss (MKT) crtpoenust BemiectBa u €€
DKCIIEPUMEHTAJIbHBIE JIOKa3aTelibcTBa. BpoyHOBCKkoe nBwxkeHue. Temmeparypa u
terioBoe paBHoBecHe. Lllkanbl Llenbcus n KensBuna. AGcosoTHas Temneparypa Kak
Mepa CpeqHed KHUHETUYECKOW HHEPruy TEIUIOBOTO JABMKEHUS YaCTHI[ BEIECTBa.
Cunpl B3aMMOJEHCTBUSI MOJIEKYJ B Pa3HbIX arperarHblX COCTOSIHUAX BEILECTBA.
Mopens «uaeanpHbli ra3y». JlaBmeHune raza. CBsi3b MEXAY NABICHUEM U CPEIHEU
KMHETHYECKOW DJHEprued IMOCTyNaTelIbHOIO TEIIOBOIO  JIBMXKEHHS  MOJIEKYII
uaeanbHoro rasza. (OCHOBHOE YpaBHEHHE MOJEKYISIPHO-KUHETUUYECKOW TEOpHH
UJ€aIbHOIO ra3a.

Paznen 11. Mouaekyasipuass ¢(u3nMka U TepPMOJAMHAMUKA. YPpaBHeHHe
cocTosiHusA rasza (8 u).

YpaBHEHHE COCTOSIHHS HJICAJbHOTO Tra3a. YpaBHeHue MeHnaeneeBa -
Knaneiipona. M3onpoueccel. ['a30Bbie 3aKOHBI.

JlabopatopHass pabotra No 5 «DkcnepuMmeHTadbHas MpoBepka 3akoHa ['eii-
JIroccakay.

Kontponbhas padora Ne 4 no teme «OcnoBbl MKT naeansHoOro raza.

Pasnen 12. MoJekyasipuas ¢usuka M TepMoauHamMuka. B3aumHuble
npeBpalleHust )KUIKOCTH U ra3a (2 u).

B3aumHble mipeBpaleHus KUIKOCTH U ra3a. HachllleHHbIE 1 HEHACBIILICHHBIE
napel. BiiaxxHoCcTh Bo3ayXa.

Paznen 13. MoaekyasipHasi pusuka u tepmoaunamuka. Kuakocru (2 ).
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MO,Z[CJ'IB CTPOCHHUA KHUAKOCTH. HOBCpXHOCTHO@ HaTsbkeHue. CMaduBaHuE WU
HCCMa4YHNBaHHC. KaHI/IJ'IJ'IHpBI.

Paznen 14. MoJgekyasipHas ¢usznka u tepmoanHamuka. Tépabie Tena (2
q).

Kpucrannuueckue m amopdubie Tena. Mopelb CTpOEHUs TBEPIBIX Tell
Mexannueckue CBOMCTBA TBEPABIX TeIl. JKUIKUE KPUCTAILIIBI.

Pasznen 15. Mouekyasipuags ¢usuka u  TepMoauHamMuka. (OCHOBBI
TepmMoauHaMuKkH (16 u).

Buytpennsis sHeprus. TepmoauHamuyeckass cuCTEMa M €€ PaBHOBECHOE
cocrosinue. PaboTa u Temonepenaya Kak cnocoObl K3MEHEHUS BHYTPEHHEH SHEPTUU.
KomuuectBo Terotel. TemnoémkocTs. YpaBHeHHe TemioBoro Oananca. llepBbiii
3aKOH TepMOAMHAMHKHU. ApaualbaTHbeli mpouecc. HeoOpaTMMOCTh  TEIIOBBIX
npoueccoB. Bropoit 3akoH TepmoanHamMuku. [IpeoOpa3zoBaHus 3HEPTUH B TEIJIOBBIX
MammHax. [Hukn Kapro. KII/] TerutoBsix MammH.

KontposbHas padota Ne 5 o teme « TepmoinHaMHKay.

3auer Ne 2 o teme «MonekyiapHas pU3nKa U TEPMOJIUHAMUKA.

Pa3nen 16. OCHOBBI 2JIEKTPOAMHAMUKH. JjiekTpocTaTuka (14 ).

DIJIEKTPUYECKUM  3apsAn. 3aKOH COXPAHEHUS  BJIEKTPUYECKOro  3apsja.
DJIEKTPUYECKOE  B3aUMO/ICHCTBHE. 3akon  KymoHa. bmuskonelictBue u
nanpHoAercTBre. HanpspkEHHOCTh M MOTEHIMAN 3JIEKTPOCTATUYECKOTO MOJIsA, CBSA3b
MEXJIy HUMHU. JIMHUM HanpsHKEHHOCTH W HKBUIIOTEHUHUAIBHBIE IMOBEPXHOCTH.
[IpyHIMO ~ CyNEpHoO3ULMUA  BJIEKTPUYECKUX Toyie. Pa3HOCTh  MOTEHIMAJOB.
[IpOBOAHUKN M AUDIIEKTPUKHU B AJIEKTPUUYECKOM TOJIE. DJEKTpUUYecKas E€MKOCTb.
KonnencaTop. DHeprust 3JIeKTPUIECKOTO MOJIS.

Kontposnbnas padota Ne 6 1o Teme «NeKTPOCTATUKAY.

Paznesa 17. OcHOBBI 3J1eKTPOAMHAMUKHA. 3aKOHBI MOCTOAHHOTO TOka (14
q).

[locrossHHbI ~ dmekTpuuecknii  Tok. Cuma  Toka.  CONpOTHBIEHHE.
[TocnenoBarenbHOE U MapalIeIbHOE COEIMHEHUS MPOBOAHUKOB. PaboTa 1 MOUTHOCTH
Toka. 3akoH Jlxoyns-Jlenmna. Onektponasmwxkymas cwia (D1C). 3akon Oma nams
ITOJIHOM BJIEKTPUUYECKOM LETIH.

Jlabopatopnast padota Ne 6 «M3yueHnue nmociaea0BaTeIbHOTO U MapaIeTLHOTO
COEIMHEHUN IPOBOIHUKOBY.

Jlabopatopnass pabora Ne 7 «Ompenenenne 3JIC u BHYTpPEHHETO
COMPOTUBJICHUSI UICTOYHUKA TOKA.

Kontponbhas padota Ne 7 o Teme «3aKOHBI TOCTOSTHHOTO TOKaY.

Pazgen 18. OcHOBBI 3JIeKTPOAMHAMUKH. JJIEKTPUYECKHIT TOK B
pa3aM4HbIX cpeaax (8 u).

DJIeKTPOHHAs MPOBOJMMOCTh METAUIOB. 3aBHUCUMOCTh  COINPOTUBIICHUS
MPOBOJAHUKA OT TeMieparypbl. CBEpXMpPOBOJUMOCTh. OJEKTPUYECKUM TOK B
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HOJIyTIPOBOJIHUKAX. CoOcTBeHHas U npUMecHas IIPOBOANMOCTH.
[TorynpoBOIHUKOBBIM ~ quOA,  TpaH3ucTop. [lomynpoBOAHMKOBBIE — MPUOOPBIL.
DNEeKTPUYECKUN TOK B JIEKTPOIUTAX. DIEKTPOIU3. DIEKTPUUECKHI TOK B BAKyyME U
ra3ax. [lma3ma.

3auet Ne 3 o Teme «OCHOBBI 3JIEKTPOAMHAMUKI.

Pa3nen 19. O6o01maomee NoBTOpeHHe M MPAKTUKYM M0 pelIeHUI0 3a/1a4
(4 v).

11 kaacc.

Paznen 1. OcHOBBI 3JIEKTPOAMHAMMKH (MPOAoJKeHue). MarHuTHoe moJie
(10 ).

MarnutHoe mone. MWHAYKIUSA MarHuTHOrO moJisi. BekTop MarHuTHOU
WHIYKIUHU. [[elicTBUE MArHUTHOTO TOJISI Ha MPOBOAHUK C TOKOM M JIBUKYIILYIOCS
3apsbkeHHyr0 vactunly. Cumima Awmnepa. Cuna Jlopenma. IlpaBuno 1ieBod pyku.
MarauTHele ~ CBOWCTBA  BENIECTBA. MarnutHass ~ 3anuch — uH(OpMaIMH.
DNeKTpOU3MEPUTENbHBIE TPUOOPBHI.

JlaGoparopnas pabora Ne 1 «HabGmionenue nedcTBUST MarHUTHOTO MOJSL Ha
TOK.

Paznen 2. OcHOBBI JIEKTPOAUHAMHUKH (mpoaoskeHue).
DJIEKTPOMATHUTHAS HHAYKIUA (8 ).

SIBiIeHME NEKTPOMATHUTHOW MHAYKIMUA. MarautHeiil notok. [Ipasuno Jlenua.
3aKOH DJIEKTPOMAarHUTHOM MHAYKIMH. OJIEKTPOMAarHUTHOe 1one. Buxpesoe
JeKTpuueckoe Tmosie. IIpakThyeckoe NpPHUMEHEHHE 3aKOHA 3JIEKTPOMAarHUTHOU
uHayKuuu. BosnukHoBenue D/C MHIYKIMU B ABMXKYIIUXCS MPOBOAHUKAX. SIBIeHUE
CaMOMHAYKIMHU. WHIYKTUBHOCTb. ODHEPrusi MArHUTHOTO TMOJs TOKa. OHEPTus
AIEKTPOMArHUTHOTO MOJIS.

JlaboparopHass pabora Ne 2 «MH ccrnenoBanue SIBJICHUS 3JIEKTPOMArHUTHOM
WUHTYKI).

KontposnbHas padota Ne 1 no teme. « OCHOBBI 3JIEKTPOAMHAMUKI.

3auet Ne 1 o Teme «OCHOBBI DIEKTPOAUHAMUKIY .

Paznen 3. Kosiebanusi u BosiHbl. Mexannueckue koJiedanus (6 4).

Mexanuueckue kosneOanus. CoOoanble KoneOaHus. MaTeMaTUYeCKUil U
NPY>KUHHBIN MasTHUKA. [IpeBpamienust sHepruu mpH KoJieOaHUAX. AMIUIMTYAA,
MepPHO/I, 9acToTa, (haza KojgebaHuil. BeiHy)IeHHBIE KOJIeOaHusl, pe30HAHC.

Jlabopatopnas padota Ne 3 «3mepenne yckopeHus: CBOOOIHOTO A IeHUs IPU
MOMOIII MasITHUKA.

Pa3nen 4. KosieOanusi M BOJIHBI. DJIEKTPOMATHUTHBIE Kosle0aHus (12 4).

OnexktpomaruuTHble  kosieOaHus. KonebarenbHblii  KOHTYp. (CBOOOAHBIE
AJNEKTPOMATHUTHBIE KoJIeOaHusl. ABTOKOJICOaHUS. BbIHy K 1eHHbIE
AJIEKTpOMarHuTHeie konebanus. Ilepemennniii Tok. KoHeHcaTop U KaTyllIka B LIETH
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NEPEMEHHOr0 TOKa. Pe30HaHC B IIeMM MEPEMEHHOI0 TOKAa. JJeMEHTapHasl TeOopHs
Tpanchopmaropa. IlpousBoacTBo, mnepenaya U NOTpeOJECHUE BICKTPUUECKOM
SHEPIUH.

Pa3nen S. Kosiebanus u BosiHbl. MexaHnundyeckue BOJHBI (8 ).
Mexannueckue BoJiHBI. [loniepeunbie U MPOAOJIbHBIC BOJHBI. JHEPIrUsl BOJHEI.
HNuTtepdepenius u qudpakiiys MEXaHUIECKUX BOJIH. 3BYKOBBIE BOJIHEI.

Pa3nes 6. Kosiedanus u BoJIHBI. DJIeKTPOMATHUTHBIE BOJIHBI (8 ).

ONEeKTpOMarHuTHOE  IOJ€.  OJEKTPOMAarHuTHbIE  BOJHBL.  Buxpesoe
lekTpudeckoe  mosie.  CBoMcTBa  JJIEKTPOMAarHUTHBIX — BOJIH.  Jlnanmas3oHsI
AJIGKTPOMAarHUTHBIX H3JIyYEHUH M HX MPAKTUYECKOEe IpUMeHeHue. IlIpuHiunsl
PaZMOCBA3H U TEIEBUICHUS.

Kontponbnas padorta Ne 2 o reme «KonebaHust 1 BOJTHbBD.

3auet Ne 2 o reme «KonebaHust 1 BOJTHBI».

Pasgea 7. Onruka. CseroBble BOJIHBI. ['eomMerpuyeckasi U BOJHOBas
ontuka (22 ).

I'eomerpuueckas ontuka. [IpAMoIMHENWHOE pacOpoOCTpaHEHHE CBETa B
OHOPOJHOMU cpefie. 3aKOHBI OTPAKEHUS U IPEIOMIICHUS cBeTa. [lonHoe oTpakeHue.
Ontuyeckue npubopsl. BonHoBbele  cBoiicTBa  cBera. CKOpOCTh  CBeTa.
WNureppepennust ceera. KorepentHocts BoaH. udpaxuusa ceera. Ilonspuzanus
ceera. Jlucnepcust cBera. IIpakTuyeckoe IPUMEHEHUE  AJIEKTPOMATHUTHBIX
V3JIyYCHUH.

JIaGoparopHas padota Ne 4 «Onpeznenenue noka3aTesis MPeTOMIICHUS CPEbD».

Jlabopatopnas paborta Ne 5 «M3mepenue GpokycHOTO paccTOsIHHS cOOUparonieit
JIMH3BD).

Jlabopatopnas pabota Ne 6 «OnpeneneHue JIMHBI CBETOBOUM BOJIHBI.

KonTtponrhas padota Ne 3 nmo teme «OnTukay.

3auet Ne 3 o Teme «OnTukay.

Pa3znea 8. Onruka. U3iydyenue u cnekTpsl (4 4).

Buael uznydenuii. Mcrounumku cBeta. Cnektpbl. CnekTpajabHBIA aHAINS.
[IIxana snekTpoMarHuTHHIX BOJIH. Habntonenne crekTpos.

JlaGoparopHass pabora Ne 7 «HaOmrogeHue CIUIOMIHOTO W JIMHEHYATOTO
CIIEKTPOBY.

Pa3znen 9. OcHOBBI cHenUAJbLHONH TEOPUH OTHOCUTEIbHOCTH (8 4).

ITpuunnsl nosiBiieHns CTO. Tloctymarer CTO: WMHBapMaHTHOCT MOAYJS
CKOPOCTH CBETa B BaKyyMe, PUHIUIT OTHOCUTEIBbHOCTH DiHIITeHA. [IpocTpancTBO
¥ BpPEMs B CIICIIMAILHON TEOPUH OTHOCUTEIBHOCTH. DHEPTHUSl M UMITYJIHLC CBOOOTHOM
gacTullbl. CBSI3b MAcChl M SHEPTUHM CBOOOIHON YACTHUIIBI. DHEPTHUS MOKOS

Kontponrnas pab6ora Ne 4 mo Tteme «OCHOBBI CHEIUATBLHON TEOPUH
OTHOCHUTEILHOCTH.

3auet Ne 4 o TeMe «OCHOBBI CIENUAIBHON TEOPUU OTHOCUTEIBLHOCTI.
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Pasznea 10. KBantoBasi pusuka. CBeroBbie KBaHTHI (10 u).

[Ipenmer u 3amaum kBaHTOBOM (u3uku. I'mmoresa M. Ilnmanka o KBaHTax.
dotoardpdext. DotoH. YpaBHenue A. DinmreitHa st porodddexra. Onbiter A. I
CroneroBa. 3akoHbl  ¢otodddexra. KopmyCKynspHO-BOTHOBOH  Iyallu3M.
Hudpakmus snextpoHoB. JlaBmenue cBera. Ompitel II. H. JleGemeBa u C. M.
Basunoa. CooTHoIIeHHE HeonpeaeaEéHHocTel [ elizenoepra.

Pa3nen 11. KBanToBas ¢pusuka. Atomuas pusuka (6 4).

Omnsbitel Pezepdopna. Ilnanerapnas monenb crpoeHus aroma. OObscHeHue
JIMHENYaTOro CIIEKTPa BOJOPOJAa HA OCHOBE KBAaHTOBBIX NOCTYNaToB bopa. Jlazepsl.

JIaboparopHas padota Ne 8 «lccnenoBanue cieKTpa BOAOPOIAY.

Pa3nen 12. KBanroBasi puzuka. ®usuka atomHoro sapa (16 4).

CoctaB u cTpoeHue atoMHoro siapa. M3otonsl. Anepusie cumbl. JlepekT maccsl
U SHEprusi cBs3u sjapa. PanmoakTuBHOCTH. Buibl pajnoakTUBHBIX IMPEBPAICHUIMA
aTOMHBIX  sAfep. PaauoakTMBHOE H3JIy4YeHUE, MpaBUjiia CMELIECHUA. 3aKOH
pPaJMOAaKTUBHOTO pacnajga. Meroasl HaOMIOIEHUS W PETUCTPALMH AJIEMEHTAPHBIX
yacTUll. SlAepHble peakinu, peakuuy JelIeHUs U cuHTe3a. LlenHas peakuus neneHus
anep. Anepnas sHepretuka. TepmosaepHslii cuHTe3. [I[puMeHeHue a1epHON SHEPTUN.
buosornueckoe AeNCTBUE paIMOAKTUBHBIX U3ITyYCHUN.

Jlaboparopnas padota Ne 9 «OnpeeneHue UMMybca U SHEPTUU YaCTHUIIbI TIPU
JIBM)KCHUU B MATHUTHOM T10J1€ (110 (hoTorpadusim)y.

KontponbsHas padota Ne 5 mo teme «KBanToBast huzukay.

Pa3nen 13. KBanroBasi pusuka. JjeMeHTaApPHbIE YacTUIbI (4 ).

DOnemeHTapHble 4acTUIbl. DyHIaMEHTaIbHbBIE B3aUMOJCUCTBUS. Y CKOPUTEIH
AJIEMEHTAPHBIX YACTHII.

3auet Ne 5 o reme «KBanToBas uszukay.

Pa3znen 14. CoaHeunas cucrema. Ctpoenue u 3BoJonusi Beenennoii (10
q).

Buaumeie nBuxenus HeOecHbix Tei. 3akoHbl Kemnepa. ConHewyHas cuctema:
IJIAHETHI U Majble Tena, cucteMa 3emus - JIyHa.

Crpoenne u spomouus Connma u 3BE3a. Knaccubukarus 3BE3n. 3BE3ABI U
UCTOYHUKHU uX 3Hepruu. ['amaktuka. COBpeMEHHbIE MPEACTABICHUS O CTPOECHUU U
sBomounn  Bcenennout.  Jlpyrue  ranmaktuku.  [IpocTpaHCTBEHHO-BpEMEHHBIE
MacmTabsl Habmomaemort Bcenmennoit. I[lpuMeHMMOCTh 3aKOHOB (DU3UKH IS
O0O0BSICHEHUS PUPOJIBI KOCMUYECKUX 00BEKTOB. TEMHas MaTepus U TEMHAs YHEPTHUSL.

3auer Ne 6 mo Teme «ComHeunas cucrema. CTpoeHHE U DIBOJIOIHUS
Bcenennoi».

Paznen 15. O6o0maromiee noBTOpeHre U MPAKTHUKYM [0 PELlIEHUI0 3a/1a4
(4 v).



10 kaacce

4, TemaTnuyeckoe MJIAHMPOBAHME.

Ne
1/

HazBanmne pasaciioB, TEM

Oo0iee
KOJI-BO
4acoB

B TOM YHCJIC

KOHTPOJIbHBIX
pabor

71a00paTOPHBIX,
MIPAKTUIECKHIX
pabor

OCHOBHBIE BUBI ACATCIIBHOCTH YUalllUXCs

Dopmsbl
KOHTPOJIS

dusuka u
€CTECTBEHHOHAYYHbIN
METO/ I03HAHUSA IPUPOIBI.

OOBACHATh Ha KOHKPETHBIX MPHUMEpPax pOJlb U MECTO
¢u3ukn B (QOpPMHUPOBAHUM COBPEMEHHOH Hay4HOMH
KapTUHBl MHUpA, B Pa3BUTUU COBPEMEHHBIX TEXHHUKH U
TE€XHOJIOTHI, B IPAKTUYECKON JAEATEIbHOCTU JIIOACH.
JleMOHCTpUpOBaTh Ha MpUMEpax B3aUMOCBS3b MEXAY
¢u3uKoi M JAPYrMMH  €CTECTBEHHBIMH  HayKaMH.
BocnpousBoguth  cxeMy = HAy4yHOro  IO3HaHUS,
IPUBOAUTL TIpUMepbl €€ Hcnonb3oBaHus. JlaBate
onpezesieHue MOHITHM M paclo3HaBaTh HX: MOJEIb,
Hay4Has TUnores3a, pu3nyeckas BeIM4YUHa, (pusnyeckoe
SBJIGHWE, HAay4HbIl  (QakT, (QU3MYECKUil  3aKoH,
¢usnyeckas  Teopus, IPUHLMII  COOTBETCTBUS.
O60CHOBBIBATH HE00X0IMMOCTb WCIIOJIb30BaHUs
MoJieniell sl OmMCcaHUs (PU3MUECKUX SBICHUH MU
nporeccoB. [I[puBoOaUTE TpUMEPBI KOHKPETHBIX SIBICHUM,
IIPOLIECCOB U Mojene st ux onucanus. [IpuBonnts
npuUMepbl  QU3NYECKUX BeIUYUH. DOpMyIHUpoOBaTh
¢buznyeckue 3aKOHBI. VYka3sIBaTh IPaHULBI
MPUMEHUMOCTH  (QU3MYEeCKUX 3akoHOB. [lpuBonuTh
OpUMEPHl  MCIOJB30BaHUS  (PU3MYECKMX 3HAHMM B
KUBOMHCH, apXUTEKType, [IeKOPATHBHO-IPUKIATHOM
HCKYCCTBE, My3blke, cropre. (Oco3HaBaThb II€HHOCTb
HAy4YHOTO MO3HaHUs MHUpa JJIs YeJIOBEUYECTBA B LIEJIOM U
JUI  KaXJIO0rO 4YeJIOBEKa B OTIEIBHOCTH, BAXXKHOCTh
OBJIAJICHUS]  METOJIOM  HAy4yHOro  MO3HAHUS  JUIs
JOCTIDKEHUST ycmexa B JII0OOM BHJE MPaKTHYECKOH
NesTeNbHOCTH. ['OTOBUTH Npe3eHTaluu U COOOIIEeHUs
(BO3MOYHBIE TEMBI IPE/ICTABICHBI B YYEOHHKE).

YerHBI - ompoc,
IIMCbMEHHBIE
3a1aHus.
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Mexanuka. Kunemaruka.

12

JlaBaTe  ompeneneHue — MOHATUNA:  MEXaHHYECKOE
JBUKEHUE, IIOCTYNATEIbHOE [BHKEHHUE, PAaBHOMEPHOE
JBUKEHHUE, HEpPaBHOMEPHOE JIBU)KEHHE,
PaBHOYCKOPEHHOE JBUKEHHUE, JIBUKCHHE 1o
OKPY’KHOCTH C TIIOCTOSSHHOM CKOpOCThIO. JlaBathb
ONpeleIcHUEe  IOHATHI: cucreMa  OTCYéTa,
MarepuaibHas TO4Ka, Tpaekropus. /laBaTe onpezneneHue
MOHATUN: IIyTh, IIEPEMELICHUE, KOOpAUHATA, MOMEHT
BPEMEHHU, MPOMEXKYTOK BpeMeHH. JaBaTh omnpeneneHue
IOHATUN: CKOPOCTb PABHOMEPHOI'O JBUKEHUS, CPEIHSSL
CKOPOCTb, MTHOBEHHas CKOPOCTb, YCKOpPEHHE,
LIEHTPOCTPEMUTENIBHOE yCKOpeHue. Pacno3naBate B
KOHKPETHBIX  CHUTyalusX, HaOmogaTh  sSBICHUS:
MEXaHNYECKOE JIBHKCHHUE, IOCTYNATEIbHOE IBUKECHUE,
PaBHOMEpPHOE [IBM)KCHHE, HEPAaBHOMEPHOE JIBUKEHUE,
PAaBHOYCKOPEHHOE ABUKEHUE, IBUKEHHE C YCKOPEHUEM
CBOOOJHOTrO TMAACHMS, IBUKEHHE 110 OKPYXHOCTH C
IIOCTOSIHHOM CKOpPOCTBIO. BOCHpOM3BOAWUTH SIBIICHHUS:
MEXaHUYECKOe [BHJKEHHE, PAaBHOMEPHOE JBUXKCHUE,
HEPAaBHOMEPHOE JBUKECHHE, PaBHOYCKOPEHHOE
JBIDKEHUE, JBIDKEHHE C YCKOPEHHEM CBOOOJHOIO
MaJCHUsA, IBUKEHUE II0 OKPYKHOCTH C IIOCTOSIHHOM
CKOPOCTBIO JUI1 KOHKPETHBIX TeJl. 3aJaBaThb CHUCTEMY
OoTcué€ra JUIsl ONMCAHUS JBHKECHHS KOHKPETHOTO Tela.
Pacno3naBare cuTyauuu, B KOTOpPBIX TE€IO MOXKHO
CUNTATh MaTepHAITbHOMN TOYKOM. OrnuceiBaTh
TPACKTOPUM IBUKECHUS TeEll, BOCIIPOU3BOAUTH BUKCHUE
W TPUBOJWATH IPUMEPHI TEJ, HMMEIOIUX 33aJaHHYIO
TPAEKTOpPUIO JBHKEHUS. OnpenensiT B KOHKPETHBIX
CUTYalUsIX 3HAUEHUS CKASIPHBIX (PU3MUYECKUX BETUYMH:
MOMEHTa BPEMEHH, IIPOMEKYTKA BPEMEHHU, KOOPANHATHI,
IyTH, CpenHen ckopoctu. Haxomute Moayne u
IIPOCKLUUN BEKTOPHBIX BEIWYMH, BBINOJIHATH JEHCTBUS
YMHOXKEHUSI HA  4YHMCJO, CIOKEHMs, BBIYUTAHUSA

YcerHpiil  ompoc,
MUChMEHHBIC
3a/laHusl,
CaMOCTOSITeNIbHAs
pabora, cpe3oBas
pabora,
KOHTPOJIbHAS
pabora.
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BEKTOPHBIX BeJMWYUH. Onpenensat B KOHKPETHBIX
CUTyalMsIX  HaIlpaBJICHHE, MOAYJIb H©  MPOCKUUHU
BEKTOPHBIX  (M3MUYECKUX BEJIMYMH: TEpEeMeIleHus,
CKOPOCTH  PAaBHOMEPHOTO  JBH)KCHUS, MIHOBEHHOU
CKOPOCTH, YCKOpEHMUH, LEHTPOCTPEMUTEILHOIO
yckopenus. [lpumeHATh 3HaHHUS O JICUCTBUAX C
BEKTOpaMM, IIOJIydYEHHbIE Ha YpPOKax TIE€OMETPHH.
CknanpiBaTh M BBIYUTATh BEKTOPHI MEPEMEIICHUN U
CKOpOCTEW. BBISABIATE yCTOWUYMBBIE MOBTOPSIOLIMECA

CBSI3U MEXITY BEJIMYMHAMHU, OTHMCHIBAIOIITUMU
MEXaHHuYecKoe JBWXeHHue. lcrmonb3oBaTh pa3liuyHbIC
AJIEKTPOHHbBIE pecypcbl JUTSt MOCTPOCHUS

AKCIICPUMCHTAIBHBIX TpadUKOB M HX 00pabOTKH.
YcranaBnuBath (U3NYECKUHA CMBICH KOX(PPHUIMEHTOB
MPOIMOPLIMOHAIILHOCTH B BBISIBICHHBIX  CBS34X, B
pe3yabpTaTe TMONMy4aTh HOBbIE (M3UYECKHE BEITHMYUHBI.
PaGorars B mape, rpymnmne TOpU  BBIIOJIHEHUU
HCCIEeIoBaTeNbCKUX 3anaHuil. OleHuBaTh pealbHOCTh
3HAUEHUN MONyYeHHBIX (pU3MUecKuX BenW4uH. Braners
criocobaMu  ONMHCAHUS JBWKCHUS: KOOPIUHATHBIM,
BEKTOPHBIM. 3alUChIBaTh ypaBHEHUS PAaBHOMEPHOTO W
PaBHOYCKOPEHHOI'O MEXaHHYECKOTO JIBUKCHHSL.
CocraBndaTthb ypaBHEHUS pPaBHOMEPHOTO u
PaBHOYCKOPEHHOTO  TMPSMOJIMHEHHOTO JBUKCHHS B
KOHKPETHBIX cHTyanusax. OnpenensiTh 1Mo ypaBHEHUSM
nmapaMmeTpel  JIBWKCHHS.  [IpUMEHAT,  3HAHHUA O
MOCTPOCHUHM U YTEHUHM TPaPUKOB 3aBUCHUMOCTH MEXIY
BEeIMYMHAMHU, TIOJYYCHHBIE HA ypOKax  aireOphl.
Ctpoutb rpaduk 3aBHUCHMOCTH KOOPJUHATHI
MaTepUATBbHOM  TOYKH OT BPEMEHH  JIBMDKCHUS.
Omnpenensate o TpaduKy 3aBUCUMOCTH KOOPIMHATHI OT
BpEMEHHM  XapakTep  MEXaHHYECKOTO  JIBIKEHUS,
HaYyalbHYI0 KOOPJIWHATY, KOOpJAMHATY B YKa3aHHBIN
MOMCHT BPEMCHH, W3MCHCHHE KOOPJWHATHI  3a
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HEKOTOPBIA MPOMEXKYTOK BPEMEHH, IPOEKIINI CKOPOCTH
(a1 paBHOMEPHOTO  MPSIMOJUHEWHOTO  JIBMXKCHHS).
Onpenensate 1o rTpaduKy 3aBUCUMOCTH IPOEKIUH
CKOPOCTM OT BPEMEHM XapaKTep MEXaHUYECKOrO
JBUKEHUS, POEKLHIO HAYaJIbHOM CKOPOCTH, MPOEKLIUIO
YCKOpEHUs, U3MEHEHHE KoopAauHaTbl. Onpeaensits MO
rpaduKy 3aBUCHUMOCTH THPOEKLUUU YCKOPEHHS  OT
BPEMEHHM  XapakKTep  MEXaHUYECKOro  JIBM)KCHHS,
W3MEHEHUE IMPOCKIUU CKOPOCTH 3a ONpeaeiEHHbIN
IIPOMEKYTOK BpEMEHH. JlaBaThb OIpenesieHue MOHATHIA:
abcomoTHO  TBEpIOE  TeNO, TMOCTYyMaTelnbHOE |
BpalllaTeIbHOE JBM)KEHUS aOCOJIIOTHO TBEPIOro Tea.
Pacno3naBath B KOHKPETHBIX CUTYaLMSIX,
BOCIPOM3BOJUTh W HaONIOAAaTh MOCTYNATE€IbHOE U
BpalaTeNbHOE JABWXKEHUS TBEpHoro tena. [IpumeHsTh
MOJIeSIb  aOCOJIIOTHO TBEPAOIO Teia JUlsd ONHUCAaHUs
JNBUKEHUS Tel. BbIUMCIATH 3HA4YeHUs YIJIOBOM H
JIMHEWHON CKOPOCTEH, YaCTOTHI M TIEpHO/ia OOpaIleHUs B
KOHKPETHbIX cuTyanusx. OmnpenensTe napaMeTpsl
JBIDKEHUS HEOECHBIX Tell. HaxoauTh HEOOXOIMMYTO /IS
naHHBIX pacuéroB uHopmanuio B MurepHere. CTpoutsb
rpaguku  3aBUCHMOCTH  TPOEKIIMH U MOJIYJIA
MepeMENIeHUsl, CKOPOCTH MAaTepUabHOM TOYKH OT
BpeMeHHM JBWKeHus. CTpouTh rpaduKu 3aBUCUMOCTHU
MyTH U KOOPJAWHATHI MaTepUalbHOM TOYKH OT BPEMEHHU
newkeHus. Omnpenenste 10 TpaduKy 3aBHCUMOCTH
KOOpPJAMHATBl OT BPEMEHU XapakTep MEXaHUYECKOTO
JMBIDKEHUS, HAYaJbHYI0 KOOpPAWHATY, KOOPJAWHATY B
yYKa3aHHBII MOMEHT BPEMEHHU, U3MEHEHHE KOOPIUHATHI
3a HEKOTOpPBIH MPOMEXKYTOK BpPEMEHH, IPOEKIHIO
CKOpocTH  (AJI1  pPaBHOMEPHOTO  MPSMOJUHEHHOTO
JIBIKEHUS ), CPEIHIOI0 CKOpPOCTb, MOJ1yJIb
MaKCUMaJIbHON MTHOBEHHOU CKOpocTH. Omnpeaensirs Mo
rpa@uKy 3aBUCHMOCTH TPOEKIMH TIEPEMEIICHHUS OT
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BPEMEHM  XapakTep  MEXAHMYECKOTO  JIBHIKEHUS,
MIPOEKLIUIO CKOPOCTH (nns PaBHOMEPHOIO
IPSIMOJINHEHHOTO JBM)KEHUS), U3MEHEHHE KOOPJUHATHI.
Omnpenensite 10 TpaduKy 3aBUCUMOCTH IPOEKIUU
CKOPOCTM OT BPEMEHHM XapaKTep MEXaHHYECKOrO
JBUKEHUs, IPOCKLIUIO HAYAJIBbHON CKOPOCTH, NMPOCKLHUIO
YCKOpEHUs, TNPOEKLUUI0 IEePEMEILEHUs, HN3MEHEHHUE
KOOpJAMHATBl, MpOWJEHHBIH MyTh. Omnpenenars Mo
rpaduK 3aBUCUMOCTHU MPOEKLUN YCKOPEHUS OT BPEMEHU
XapakTep MEXaHWYECKOro  JBWIKEHUS, HW3MECHEHHUE
IIPOEKIIMH CKOPOCTH, U3MEHEHUE MOAYJS CKOPOCTH 3a
ONpEENEHHBIN TPOMEKYTOK BpeMeHH. Pasnuuyars nmyTh
U IIEpEMEIICHUE, MTHOBEHHYIO U CPEIHIOI CKOPOCTH.
N3mepsaTe 3HaYEHHS NEPEMEIEHNUs, IIyTH, KOOPIAUHATHI,
BpEMEHM IBWXKECHMs. M3MepsATh 3HaUY€HUS MTHOBEHHOMU
CKOPOCTH, CPEIHEN CKOPOCTH, YCKOpPEHHUs, BPEMEHH
nBrkeHus. IIpuMeHATs Monenu: maTepualbHas TOUKA,
paBHOMEpHOE MIPSMOJIMHEMHOE JIBUJKEHHE,
PaBHOYCKOPEHHOE IBMXKCHHUE I ONHMCAHMS IBUKCHUS
peabHbIX Te€l M OOBEKTOB, H3y4aeMbIX B Kypce
Ouosoruu

MexaHuka.
3aKOHBI TUHAMHAKH
Hrrotona.

JlaBaTe onpeneneHue MOHATUN: WHEPLUS, WHEPTHOCTD,
Macca, Cujla, PaBHOJIEWCTBYIOIIAs CUJIA, UHEPLUAIbHAS
CHCTEMA OTCYETA, HEMHEPIMAIIbHAA CUCTEMa OTCYETA,
FEOLEHTPUYECKass W  TEIHOLEHTPUYECKAs] CHUCTEMBI
otrcuéra. Pacro3HaBaTh, HaOMIOIATh SIBJICHUE HHEPIIHUH.
[IpuBoauTE TIpUMEPHI €ro MHPOSBIEHUS B KOHKPETHBIX
CI/ITyaIII/ISIX. O6’B${CH${TI) MCXAaHHUYCCKHNEC ABJICHHUA B
WHEPLHUAIBHBIX U HEMHEPLUUAIBHBIX CHCTEMAX OTCUETA.
Beimenate  pmedictBuUs  Tenm  Agpyr Ha  Apyra W
XapakTepu3oBarb UX cuwiamMu. I[IpuMeHATH 3HaHUSA O
JNEUCTBUSX HaJ BEKTOpPAaMH, IOJYYEHHBIE Ha YpOKax
reomerpun. OmnpenensiT pPaBHOJACHCTBYIOLIYIO CHIY
nByX W Oojyee cui. OmnpenensTh PaBHOACHCTBYIOIIYIO

VYerHbI onpoc,
IMCbMEHHBIE
3a/laHusl,
CaMOCTOSITENIbHAS
pabora.
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CHWIIy DJKCHepUMEHTaIbHO. DopMynupoBaTh NEPBBIil,
BTOpPOM M TpeTudl 3akoHbl HpIOTOHA, yCIOBUS UX
MIPUMEHUMOCTH. BoIsaBIATH YCTOWUNBBIE
MOBTOPSIIOLIMECS CBSI3M MEXKAY YCKOPEHHUEM Tella U
JCUCTBYIOIIEW HAa HEro CUJIOH. YCTaHaBIUBATh
busnueckuit CMBICIT kod¢dunmenTa
MIPOIMOPLIMOHAIILHOCTH B BBISBIEHHOM CBSI3U (BEIMUMHA,
oOpatHasi mMacce Tena). YCTaHABIMBATh TPETHH 3aKOH
Hbrotona »skcnepumenTanbHO. [IpuMeHsATH mepBblid,
BTOPOM M TpeTuil 3akoHbl HpIOTOHA IIpu peElICHHUH
pacyE€THBIX u SKCIIEPUMEHTAIIbHBIX 3a/1a4.
OO60CHOBBIBATH BO3MOYKHOCTb INPUMEHEHHS] BTOPOTO M
TpeThero 3akoHOB HBIOTOHa B T€OLEHTPUYECKOM
cucreMe orcuéra. HaxoauTe B JONOJIHUTEIBHOU
nuTeparype u HNurepuere uH(popMaIHIo,
MOATBEPKAIOLYI0 BpalieHue 3emiau. OopmyaupoBarh
MPUHIHUIT OTHOCUTENIbHOCTH ["anunes

MexaHuka.
Cuibel B MEXAHUKE.

12

[lepeuncnsaTs BUABI B3aUMOAEUCTBUS T€I U BUABI CHJI B
MexaHuke. JlaBaTp omnpeneneHue IMOHATHI: cuia
TSOKECTH, CHJIa YNPYroCTH, CWJIa TpeHHus, Bec. JlaBarhb
ONpEACIICHUE TIOHATHUN: HEBECOMOCTh, MEPETpy3Ka,
repBass KOCMUYECKast CKOPOCTb. POPMYIMpPOBATH 3aKOH
BCEMUPHOIO TSATOTEHMSI U YCIOBHUS €0 NMPUMEHUMOCTH.
Haxonute B nononHuTensHOM nuteparype u MHTepHeTe
uHpopmanuo 00 OTKpeITUM  HbIOTOHOM  3aKkoHa
BCEMUPHOIO TATOTEHHUS, a TaKkke HHPOpMaIHIo,
MO3BOJISIFOILYIO0 PACKPBITH JIOTUKY HAy4HOTO ITO3HaHUs
P OTKPBITUM 3aKOHA BCEMHUPHOIO  TATOTEHUS.
[IpuMeHsTH 3aKOH BCEMUPHOT'O TATOTEHUS IIPU PELLICHNUN
KOHKpETHBIX 3a7a4. ViMeTh mpencTaBieHne 00 MHEPTHON
Macce ¥ TpaBUTALIMOHHOM Macce: Ha3blBaTh UX Pa3Inyus
U CXOACTBO. PaccunThIBaTh CUITY TSXKECTH B KOHKPETHBIX
CUTyalUsX. BBUHCHATH CHIIy TSKECTH M YCKOPEHHUE
cBOOOJHOrO MaJieHUs] Ha JAPYTUX IiaHeTax. BeraucisaTh

VYerHbI onpoc,
HCEMEHHBIE
3aj1aHusl,
nabopaTopHas
pabora, cpezoBas
pabora,
KOHTPOJIbHASI
pabora,
Tpe3eHTaIHs,
cooO1uieHue.
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yCKOpeHHe CBOOOJHOIO TaJ€HHUS Ha  Pa3IMYHBIX
mwupoTax. HaxonuTe B JONOJHUTEIBHON JIUTEpAType U
WNurtepuere wunpopmanuio o napaMeTpax IUIaHET U
Opyrux  HeOecHBIX Ted. PaccuumThIBaTH  MEPBYIO
KOCMHMYECKYI0  CKOpOCTb.  McHonb30BaTh  3aKOHBI
MEXaHWKHU JJIs OOBSICHCHUS IBW)KCHHUS HEOCCHBIX TEll.
Bbluucnate Bec Ten B KOHKPETHBIX — CUTYyalUsX.
HaspiBath cX0ACTBO M pasyinuus Beca U CUJIbI TSKECTH.
Pacno3HaBaTth M BOCHPOM3BOJAUTH COCTOSIHUS TE€N, MPHU
KOTOPBIX BEC Tella PaBEH CHJIE TSKECTH, OOJbIIE HIIH
MeHblIe e€. OnuchiBaTh U BOCIPOM3BOJIUTH COCTOSIHHE
HeBecoMocTH Tena. OnpenensaTs MEeperpy3Ky Teja Mpu
pemieHun  3aaad. Haxoautb B JIONOJIHUTEIBHOU
muteparype u MHTepHere uHpOpMaNMIO O BIUSHUU
HEBECOMOCTHM M IMEpEerpy3kd Ha OpraHu3M 4YeJIOBEKa.
['oToBUTH Mpe3eHTaIMU U COOOIIEHHS O TTOBEICHUU TEl
B YCJIOBHUSIX HEBECOMOCTH, O IOJETaX 4YEIOBEKa B
KOCMOC, O JIOCTH)KCHHUSIX Halleld CTPaHbl B MOJATOTOBKE
KOCMOHABTOB K IMOJIETaM B YCJIOBHUSIX HEBECOMOCTH.
Pacno3naBarts, BOCIIPOU3BOAUTH W HAOIIOIATh
pasznuuHble BuAbl aedopmaruu Ten. DopMynupoBaTth
3aKOH ['yka, rpaHHIlbl €r0 MPUMEHUMOCTH. BBIuucisaTe u
U3MEPATh CUJIYy YOPYTOCTH, KECTKOCTh IPYKUHBI,
KECTKOCTh CHUCTEMBI MPY>KHH. Hccnenosath
3aBUCHUMOCTh CHJIBI  YIPYroctTd OT jAedopmanuu,
BBINOJIHATh  OKCIIEPUMEHTAIbHYIO TPOBEPKY 3aKOHA
I'yka. Pacrno3HaBaTh, BOCHPOU3BOIUTH, HAOIIOIATH
SABJIEHUS CYXOTO TPEHUS MOKOS, CKOJbKEHHS, KaueHUS,
SIBJIECHUE COIIPOTUBIICHUS TNpPHU JBHXKEHUUM TEla B
KUJIKOCTH Wiau  rase. M3mepsath W u300paxarh
rpaduyecKkd CHJIBI TPEHHUS TIOKOS, CKOJIbKEHUS,
Ka4yeHUs, KUJKOTO TPEHUS B KOHKPETHBIX CHUTYyaIlUsX.
Hcnonb3oBath (hopMyny sl BBIYUCICHUS CHIIBI TPEHUS
CKOJIb)KEHUSI NpPU  PEHICHUH  3a1ad.  BbISIBISATH
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SKCIEPUMEHTAIBHO BEJIIMYUHBI, OT KOTOPHIX 3aBUCHUT
cuja TPEHUsI CKOJbKEeHUs. M3MepsaTb cuily TshKecTH,
CUJly YOPYrOCTH, BEC TeJla, CWIY TPEHUS, YJIMHCHUE
npykunbl. Omnpenensarb ¢ MOMOIIBIO  KOCBEHHBIX
U3MEPEHUH KECTKOCTD MPYKUHBI, KOIPDUIIUESHT TPESHUS
CKoybkeHusi. Paborarh B mape TpU  BBITOJHEHUU
MpaKTUYECKUX 3ajaHui. Haxoauth B JOMOJHUTEIBHOMN
autepatype u MaTepHeTe nHGOpMAIHIO O MPOSIBICHUIX
CWJIBI TPeHHUsI, crioco0ax e€ yMEHbBIICHUS U YBEIUUCHUS,
pOJI TPEHUS B MPUPOJE, TEXHUKE U OBITYy. [IpuMeHsTh
MOJYYEHHbIE 3HAaHMUS TNpPU PELIEHUH 3aJad  Ha
OJIHOBPEMEHHOE JICHCTBUE HA TEJO HECKOJBKUX CHJI, HA
JIBIDKCHME CHCTEMBI CBSA3aHHBIX Ted. Haxoauts B
JOTIOJIHUTEIBHOU aureparype u HNHureprere
nH(OpPMALIMIO O BKJIAJE Pa3HbIX YUYEHBIX B pa3BUTHE
MEXaHUKH. ['OTOBUTH Mpe3eHTAIMd U COOOIICHHS IO
W3yYEHHbIM TeMaM. BBINOIHATE  JIONOJHUTEIbHBIE
HccheoBaTeNbckue paboThl MO M3YYEHHBIM TEeMaM
(BO3MOXHBIE TEMBI MpPEACTABICHB B  y4eOHHKE).
[IpuMeHsATh 3aKOHBI JUHAMUKH JIJIsI ONTMCAHUS JIBHKCHUS
peanbHBIX TeN.

Mexanunka.
3aKOH COXpaHEHUs
HMITYJIbCA.

JlaBaTh onpeneneHue MOHATHNA: UMITYJIBC MaTepUaIbHOU
TOYKH, UMIIYJIBC CHJIBI, HMIIYJIbC CHUCTEMBI TEI,
3aMKHyTasi CHCTeMa TeJl, pPEaKTHMBHOE JBUXXCHHUE,
peaktuBHas cwia. Pacrio3HaBaTh, BOCIPOU3BOJUTH,
HaOII0AaTh YNPYTrue U HEYNpYrue CTOIKHOBEHUS Tell,
peakTuBHOE IBIKEHME. HaxoguTte B KOHKpETHOHU
CUTYyallUM 3HAYEHUs HMMITYJIbCA MATEPUAIbHOM TOYKHU M
UMITyJibca Cuibl. POpMyNIMpPOBATH 3aKOH COXPAaHEHUS
HMITYJIbCA, TPAHMUIBI €ro NPUMEHUMOCTH. COCTaBIIATH
YpaBHEHUsS,  OINUCHIBAIOIIME  3aKOH  COXPAaHEHMUs
AMITyIbCA B  KOHKpETHOM cuTyanuu. Haxomgurs,
HCIIONB3Yysl COCTABJICHHOE YPaBHEHHE, HEHU3BECTHBIC
BennuuHbl. Co3gaBaTh  CUTyallMM, B KOTOPBIX

VYerHbI onpoc,
MUChMEHHbBIC
3aJIaHus,
CaMOCTOSITeNbHAS
pabora,
npe3eHTAaIHs,
COOOIIICHHE.
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IIPOSABIIAETCS 3aKOH COXpaHeHus uMmiyibca. COCTaBIATh
IIpY PELICHUH 3a/1a4 YPaBHEHUS C YYETOM PEaKTUBHOMU
cwibl. Haxomurs B JONOJHUTENBHON JIMTEpAaType H
WuTepHere nHpopmanuio mo 3aJaHHON Teme. [ 0TOBUTH
IPE3eHTAlMM U COOOIIEHUS 110 M3YYEHHBIM TeMaM
(BOBMOXHBIE TEMBI TMPEJACTABICHHI B  y4eOHUKE).
l'oToBUTE mpe3eHTalMM W COOOLIEHHA O NoNérax
YeJI0BeKa B KOCMOC, O JOCTHMIKECHUAX HaIlled CTPaHbl B
OCBOEHMM KOCMMYECKOIO IIPOCTPAHCTBA. BBINOIHATH
JIOTIOJIHUTEJIbHBIE  MCCIIEAOBATEIbCKUE  pabOThl 110
U3YYEHHBIM TeMaM (BO3MOXKHbIE TE€MBbI IIPEJICTABIICHBI B
y4eOHHKeE).

Mexanunka.
3aKOH COXpaHEHUS
MEXaHUYECKON IHEPTUU.

JlaBate  ompejereHHe  IMOHATUH:  paboTa  CHIIBL,
MOIIHOCTb, KHHETHYECKAs JHEPIUs, NOTCHIHMAIbHAS
JHEprus, HOJIHAS MEXaHUYECKas JHEprus,
M30JIMPOBaHHAsl  CHCTEMa, KOHCEpBAaTHMBHAas  CHJIA.
BbluvcnsaTe B KOHKPETHOW  CUTyallUd  3HAa4YCHUS
(¢u3NUecKux BENUWYHMH: PabOThl CHIIBI, PaOOTBI CHIIBI
TSDKECTH, pabOThl CHIJIBI  YIPYTOCTH, pabOThl CHIIBI
TPEHUs, MOIITHOCTH, KHHETUYECKON YHEPTUH, U3MEHECHHUS
KMHETUYECKOW DHEPIuu, MOTEHIUAIBHON dHEPIUuu Tell B
IPABUTALMOHHOM  IIOJIE, IIOTEHUHAJIBHOM  JHEPIUH
yIpyro ne(popMHUPOBaHHOTO Tena, MIOJIHOU
MexaHuueckoil  sHepruu. CoCTaBiATh  ypaBHEHUS,
CBSI3bIBaOIME pabOTy CHJIBI, JAEHCTBYIOIIEH Ha TEIO B
KOHKPETHOW CHUTYyallUM, ¢ W3MEHEHHEM KHHETHYECKOU
oHepruu Tena. HaxomuTs, HCHOIB3YysS COCTaBIEHHOE
YpaBHEHHE, HEU3BECTHbIC BEJIMUYMHBL. DOpmMynupoBaTh
3aKOH COXPAaHEHHs IIOJIHOM MEXaHUYECKOW DHEpIud,
Ha3blBaTh TIPaHUIBl €ro NPUMEHUMOCTH. COCTaBIIATH
YPaBHEHUS, ONUCHIBAIOLIME 3aKOH COXPAHEHHs IIOJHOMN
MEXAaHUYECKOW DHHEPruu, B KOHKPETHOW CHUTYyallHH.
Haxomutb, uCIONB3ys  COCTABICEHHOE  ypaBHEHHE,
Hen3BeCcTHble BenuunHbl. (Co37aBaTh CUTyallMd, B

VYcrHblii onpoc,
naboparopHas
paboTa, cpe3oBas
pabora,
KOHTPOJIbHAS
pabora,
pe3eHTaIus,
coo011eHue.
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KOTOPBIX MPOSIBIISIETCA 3aKOH COXPaHEHUs IIOJHON
MEXaHUYECKOU JHEPIUu. Beinonnate
JKCIIEPUMEHTAIBHYIO IPOBEPKY 3aKOHa COXPaHEHUs
MEXaHUYECKOM  DJHEpPruM. BBINOIHATE  KOCBEHHBIE
U3MEpPEHUsI HMITyJbCa Teld, MEXAaHWYECKOW DHEpruu
Tena, paboTsl cuibl TpeHus. PaGorate B mape, rpymme
IIPY BBIIIOJIHEHUU IPAKTUYECKHUX 3ataHuil. CoCTaBIsATh
yYpaBHEHHS U HAaXOAWTh 3HAUCHUS (PU3MUECKUX BETUYMH
IpU PpELICHUH 3aj1ad, TpeOyoUUX OJHOBPEMEHHOTO
IIPUMEHEHHsI 3aKOHOB  COXPAaHEHMsI HUMIyJbca U
MEXaHWYECKON SHEpruy; 3anad, IO YCIOBHIO KOTOPBIX
COXpaHsETCd MUMIIYJIBC, HO H3MEHSAETCA  IOJIHAA
MEXaHW4YeCcKas DJHEPrus CHUCTEeMbl Tel. Bberauciats
BTOPYI0  KOCMMYECKYK  CKOpocTb. Haxomute B
JOTIOJIHATEIbHON JIuTepaType U WuTepuere
nH()OpMAIIHIO o 3aJaHHOU TEeMeE. I'oToBUTHL
IPE3eHTAlMM U COOOIIEHUS 10 H3YYEHHBIM TeMaM
(BO3MOXKHBIE TEMBI IpEACTaBICHbl B  y4eOHUKE).
BbBINONMHATE  JOMNOJHUTEIBHBIE  UCCIIEI0BATEIbCKUE
paboThl TO U3YyYCHHBIM TeMaM (BO3MOXKHBIC TEMBI
npeacTaBieHbl B yueOHuKe). [IpUMEHSATh 3aKOHBI
COXpPAHEHUs HMMITYJIbCa M MEXaHWYECKOM SHEPruu I
ONMCAHUs JBUKCHUSI PEAJIBHBIX TEJl

Mexanuka. /[[nHamuka
BpalIaTeIbHOTO JIBHXKEHUS
aOCOJTIOTHO TBEPJIOTO TEa.

JlaBaTb ompeneneHue IOHATHW: YIVIOBOE YCKOPEHHE,
MOMEHT CHUJIbl, MOMEHT UHEPLIMU TBEPAOTO TEIA, MOMEHT
HMITYJIbCa, KHHETHYECKask DHEPTrusi a0COTIOTHO TBEPAOTO
Tena. BbIUMCIATE B KOHKPETHOM CUTyallUW 3HAYEHUS
(DU3UYECKUX BEIMYMH: YTJIOBOTO YCKOPEHHs, MOMEHTa
CUJIbI, MOMEHTAa HWHEpPUHUH TBEPAOTO TEIa, MOMEHTA
UMIYJIbCa, KHHETUYECKON »HHEpPruuM TBEPAOro TeENa.
CocraBnsTh OCHOBHOE YpaBHEHHE JTUHAMUKHA
BpAILIATEJIBHOTO JABWKEHUS B KOHKPETHOW CHUTYAIIWU.
Onpenenarb, HCHOJIb3ysl COCTABICHHOE YypaBHEHMHE,
HEU3BECTHBIE  BEJIMYMHBL.  DOpMyNIHpoBaTh  3aKOH

VeI onpoc,
pe3eHTaIus,
COOO0IIIEeHHE.
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COXpaHEHUs MOMEHTA MMIIYJIbCa, YCIOBHUS  €ro
npuMeHUMOCTH. COCTaBIIATh YpaBHEHUE, ONMCHIBAIOIINE
3aKOH COXPaHEHUs MOMEHTa HMMIIYJIbCa, B KOHKPETHOH
curyauuu. Ompenensiars, HUCHONb3Ys COCTABICHHOE
ypaBHEHHE, HeusBecTHble  BenuuuHbl.  Co3naBaTh
CUTyallul, B KOTOPBIX NPOSBIAETCA 3aKOH COXpPaHEHUs
MOMEHTa uMnyiabca. HaxoouTe B JONOJHUTENBHOU
nuteparype W MHTepHere uHpOpMaLMIO O TpUMepax
IIPAKTUYECKOr0  INPUMEHEHHs 3aKOHA  COXPaHEHHUS
VMITYJIbCA, O TUPOCKOIIE

MexaHuka.
Crartuka.

JlaBatb onpeieseHue MOHSATHM: paBHOBeEcCHE,
YCTOWUYMBOE PABHOBECHE, HEYCTOMYMBOE pPABHOBECHE,
0e3pa3IMyHOE PaBHOBECHE, IJIEUO CHUIIBI, MOMEHT CHUJIBL.
Haxomute B KOHKPETHOM CHUTyallMH 3HA4YeHUs IUIeYa
cuibl, MoMmeHTa cuibl. [lepeuucnsaTe  yciioBus
pPaBHOBECHsI MAaTE€pUAIbHOM TOYKM M TBEPAOTO Tea.
CocTaBiATh  ypaBHEHHUS, OIMUCBHIBAIOILINE  YCJIOBHS
paBHOBECHs, B KOHKPETHBIX cHUTyalusx. Onpenensrts,
HCIIONB3Ysl COCTABJICHHOE YPAaBHEHUE, HEU3BECTHBIC
BEJINYMHBI. Pacno3naBars, BOCIIDOM3BOAUTh U
HaOMIOAaTh  pa3jMyHble BUABI  PAaBHOBECHS  Tell.
N3mepsaTs cuily ¢ MOMOIIBIO MPYKUHHOTO JUHAMOMETPA
U IUPPOBOro JaTyMKa CHJIBI, U3MEPATH IUIEYO CHIIBI.
Haxonute B nononHuTensHOM nuteparype u MHTepHere
nHGOpPMALMIO O 3HAYEHUU CTATUKU B CTPOUTEIBCTBE,
TEXHUKE, ObITy, O0OBICHEHHE (OPMBI U pa3MEpOB
O0BEKTOB  MpHUPOJBL. ['OTOBUTH  MNpe3eHTauuud U
COO0OIIIeHUs, BBIMIOJIHATH MCCIEA0BATENbCKUE PAOOTHI MO
3a1aHHBIM TEMaM.

YcrHbIi onpoc,
MIICHEMEHHBIE
3aJaHus,
Mpe3eHTalus,
CcOooO0IIeHHE.
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MexaHuka.
OCHOBBI THJIPOMEXAHUKHU.

1(3auer)

JlaBatp  ompeznelneHHe — TOHSATHM: HECKUMaeMas
KUJKOCTD, paBHOBECHE JKAJKOCTH 51 rasa,
TUAPOCTATUYECKOE JIaBJICHHE, JaMUHApHOE TEYEHHE,
TypOyJeHTHOe TeueHne. PacriosHaBaTh, BOCIIPOU3BOINUTH
u HaOmIOJaTh JJaMUHApHOE U TypOYJIEHTHOE TeuyeHHe
KUIKOCTU. Haxomuth B KOHKPETHOW  CHTyallMHU
3HAQYEHMS JIaBJICHUS B MOKOSLIEHCS KUAKOCTH WUJIU rase.
@opmymupoBars 3akoH Ilackaid. IIpumensaTs 3akoH
Ilackans a1 OOBACHEHUS  TUAPOCTATHYECKOTO
napazokca, s OOBACHEHHs MPHHIWNA JeHCTBHA
TUAPABIMYECKOrO IPEcca M BBIUUCICHUSA IapaMeTpoOB
npecca. @opmynupoBarh 3akoH Apxumena. [IpumeHarTs
3aKOH Apxumena i peuieHus 3agad. PaccuuThiBaTh
IJIOTHOCTh TEJA II0 €ro IOBEICHUIO B JKHUIKOCTH.
Ornpenenarb BO3MOXKHOCTh I1aBaHus Tena. CocTaBiATh
ypaBHeHHE bepHy/nIM B KOHKPETHBIX CHTyalUsX.
Onpenenarb, MCHOJIb3Ysl COCTABICHHOE YpaBHEHME,
HEWU3BECTHbIE  BeNMMYMHBL.  [IpuBoauTe  mpHUMEpHI,
UJUTFOCTPUPYIOLIME BBIIIOJIHEHUE ypaBHEHUs bepHyiuiu.
[IpuMeHATs ypaBHEHHE bepHymIM I ONHMCAHUS
JBW)KEHUS  JKUJIKOCTH B  PAaCTEHHMSX M JKUBBIX
opranu3max. HaxoauTs B JHOMOJHUTEIBHON JTUTEPATYPE
u HWurepnere wuHdopMamuio 00  HCIOJB30BaHUU
ypaBHeHUsI bepHyIH B TEXHUKE U OBITY

VYcrHblii onpoc,
MUChMEHHBIC
3a/laHusl,
CaMOCTOSITENIbHAS
pabora, 3auer.

10

MonexynspHas pusuka u
TEPMOJUHAMUKA.
OCHOBBI MOJIEKYJISIPHO-
KMHETUYECKOUN Teopun
(MKT).

JlaBaTh ompeneNneHre MOHATHI: TEIIOBBIE SIBICHUS,
MaKpOCKOTIMYECKHE  Teia,  TEIUIOBOE  JBH)KEHHE,
OpOyHOBCKOE JBUKEHUE, mddy3us. JlaBathb
OIIPECACIICHUC TMOHATHH. OTHOCHUTEIbHAS MOJICKYJIdpHas
Macca, KOJHMYECTBO BEIECTBa, MOJISIpHas — Macca,
MOJIeKyJla, Macca MoJeKynsl. JlaBaTh ompeneneHne
MOHATUI: CKOPOCTh JBIDKEHUS MOJIEKYJbI, CpPeaHss
KHHETHYCCKas1 OHEPIUia MOJICKYJIbI, CHIJIBI
B3aUMOJICHCTBUS MOJIEKY, ujeaIbHbIN ras,
MHUKPOCKOIMMYCCKUEC TMApaMCTPbl, MAKPOCKOIINYCCKUEC

YeTHBI onpoc,
IIMCHbMCHHBIC
3a/laHus,
CaMOCTOSITENIbHAS
pabora.
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napaMmeTphl, JaBlieHUE rasza, abCoJIIOTHAs TeMIeparypa,
TEILIOBOE paBHOBECHE, MKT. [Iepeunciars
MHUKPOCKOIIMYECKHE M MaKpPOCKOIMYECKHUE I1apaMeTphbl
raza. Ilepeuncnars ocHOBHbIE TmonoxkeHUss MKT,
MPUBOJIUTL TPUMEPBI, PE3yabTaTbl HAOMIOACHUM U
ONMHUCHIBATh  SKCIEPUMEHTHI,  JIOKA3bIBAIOIME  HX
CIpaBeNIMBOCTh. Pacro3HaBaTh M ONUCHIBAThH SIBJICHUS:
TEIJIOBOE  JIBWKEHHE,  OpOYHOBCKOE  JBIDKEHHE,
muddy3us. Bocnpou3Boauth U OOBSACHATH  OIBITHI,
JEMOHCTPHUPYIOIIHE 3aBUCUMOCTh CKOPOCTH U y3un
OT TEMIIepaTypbl U arperaTHOro COCTOSIHMS BEILECTBA.
HaGmonate muddy3uro B KUAKOCTIX H  Tasax.
Hcnonbs30BaTh MOJyYEHHBIE HAa YPOKaX XMUMHUH YMEHHS
ONPEIEIATh 3HAYECHHUSI OTHOCUTEIBHOW MOJIEKYJISIPHOU
Macchl, MOJISIPHOM Macchl, KOJIMYECTBA BEILIECTBA, MACChI
MOJICKYJBI,  (OPMYJIIUPOBATh  (UBHYECKUHA  CMBICT
MIOCTOSIHHOM ABorazpo. OnuceiBaTh METO/IbI
onpeseNieHus] pasMEpPOB MOJIEKYJ, CKOPOCTH MOJIEKYII.
OnenuBath pazMep Monekyibl. OOBSICHATH OCHOBHBIE
CBOMCTBA arperaTrHbIX COCTOSHHM BEIIECTBA Ha OCHOBE
MKT. Co3naBaTh KOMIIBIOTEPHBIE MOJEIN TEIJIOBOTO
NBIDKEHUS,  OpOYHOBCKOTO  JBWXKEHHUS,  SIBJICHUS
muddy3un B TBEPABIX, KUIKUX U Ta3000pa3HbIX Temax,
onbiTa [leppena. OnuceiBaTh MOJENb «UACATBHBIA ra3»,
ONpeNeNsATh TpaHULbl €€ NpUMEHUMOCTH. COCTaBIATH
ocHOBHOe ypaBHeHne MKT wupeanpHOro rasza B
KOHKpeTHOW  cuTyauuu. OmnpenensiTh, HCHOIb3YA
COCTaBJICHHOE YpaBHEHHE, HEU3BECTHbIE BEINYHHBI.
CocraBnsATb  ypaBHEHHE, CBS3BIBAIOLEE JIABJIICHHE
WJICAJTBHOTO Tra3a CO CPEIHEN KWHETHYECKOW IHEPrHueit
MOJIEKYJI, B KOHKpeTHOM curyauuu. OnpenensrTs,
UCIIONIb3YSl COCTaBJICHHOE YypaBHEHHE, HEU3BECTHbBIE
BEJINYUHBI. OnuceiBaTh CIIOCOObI U3MEpPEHUs
temneparypbl. CpaBHuBarh mKaiabl KeiapBUHA U
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Henbcuss.  CocTaBnaTh  ypaBHEHHE, CBS3bIBAIOIECE
aOCOJIOTHYIO TEMIIEpPAaTypPy HICAIBHOTO ra3a co CpeaHen
KUHETUYECKON HSHEpPruel MOJEeKysl, B KOHKPETHOM
cutyauuu. OmnpenensaTs, MHCIONb3Yd COCTABIEHHOE
ypaBHEHHE, HEU3BECTHbIe BeJUYUHBL.  COCTaBIATH
yYpaBHEHUE, CBS3bIBalOLIEE JaBICHUE UACATBHOIO ra3a C
aOCOJIIOTHOM TEeMIIEpaTypoi, B KOHKPETHOW CHUTYallUH.
Onpenensitb, HCNONb3Ys COCTaBICHHOE YpaBHEHUE,
HEU3BECTHbIE BENWYHMHBI. VI3MepsaTh  Temmeparypy
KUJKOCTH, Ta3a KUAKOCTHBIMH ¥  IUGPOBBIMU
TepmoMeTpamMu.  Haxomutp B JOMOJHUTEIHHOU
auteparype u VHTepHEeTe CBeleHMs 1O HCTOPUH
pa3BUTHS AaTOMHCTUYECKOM TEOPUHU CTPOCHHSI BEIIECTBA

11

MornexymsipHas Gpusmka u
TEPMOJIUHAMUKA.
VYpaBHEHHE COCTOSIHUSA Ta3a.

CocTaBidTh ypaBHEHHE COCTOSIHMSI HEaJIbHOTO raza u
ypaBHeHHe MeHnneneeBa-Kianeiipona B KOHKpPETHOMU
CUTyalluu. BpIUuCHATH, HCNONB3Yyd  COCTaBJIEHHOE
YPaBHEHUE, HEU3BECTHBIE BEIM4YMHBI. PacnosHaBaTh u
ONMMCHIBATH ~ M30IpOLIECCHl B HUJACAIBHOM  rase.
IIporno3uposath 0COOEHHOCTH IIPOTEKAHUS
M30IIPOLIECCOB B UJI€AIbHOM T'a3e Ha OCHOBE ypaBHEHUU
COCTOSIHMSL ~ HAeanpHOro raza u  Menzaeneesa-
Knaneitipona. OOGOCHOBBIBATH W  OTCTAaWBaTh CBOM
peanoynoxeHus. PopMynupoBaTh ra3oBble 3aKOHBI U
ONpeAeNATh T'PaHUIBl UX NPUMEHUMOCTH. COCTaBISTH
YPaBHEHHUs A MX ONUCAHUA. BBIUMCIATH, MCNONB3Ys
COCTaBJICHHOE YpAaBHEHHME, HEU3BECTHbIE BEJIUYMHBI.
[IpencraBnsate B BuUAe  IpadUKOB  M30XOPHBIH,
n300apHbIM ¥ U30TepMUYeCKUil mpouecchl. OnpeaensiTh
o rpadukaM XapakTep Ipolecca U MakpornapaMeTphl
uaeanpHoro Trasza. MccienoBaTh 3KCHEPUMEHTATbHO
3aBUCHUMOCTH MEXJy MakpolapaMeTpaMu IIpd HU30
mpoueccax B raze. M3mepsATe JaBieHHE BO3JyXa
MaHOMETpaMH U HU(PPOBBIMHU JTaTYNKAMU JIaBJICHUS rasa,
TEMIEpaTypy rasa - >KUJIKOCTHBIMH TEPMOMETpamMH U

YerHbI onpoc,
UCbMEHHBIC
3aj1aHusl,
nabopaTopHas
pabora, cpe3oBas
pabora,
KOHTPOJIbHAS
pabora,
npe3eHTaIHs,
cooO1ieHue.
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1M (POBBIMU TEMIEPATypHBIMU JaTUMKaMH, 00BEM raza -
¢ momotipio cuibdona. Paborate B mape, rpymme mnpu
BBINIOJTHEHUHM TPaKTUYeCKUX 3afaHuii. Haxomuts B
autepatype u WHTepHeTe WMH(MOPMALUIO MO 33TaHHON
TemMe. [OTOBUTH TMpe3eHTalMu W COOOILIEHUS 10
M3y4YEHHBIM TeMaM (BO3MO>KHBIE TEMbI IIPE/ICTABIICHBI B
yuebHuke). [IpuMeHsTs MOJeNnb HIeaNbHOrO Trasza s
ONMCaHUs OBEJCHUS PEAIbHBIX Ta30B

12

MornexkymsipHas pusmka u
TEpMOAVHAMUKA.
B3anMHbIe ipeBpaleHns
KUJKOCTH U Tasa.

JlaBaTh omnpeaeieHue MMOHSTHM: ucnapeHue,
KOHJECHCAlHs, KUIICHHE, IUHAMHYECKOE pPABHOBECHE.
JlaBaTh ompeqieieHue TOHATHUW: HACBIIMIEHHBIA TIap,
HEHACBIIICHHBI  Tap, KpUTHYECKas TeMIleparypa,
TeMIeparypa  KHIEHHsS, aOCONIOTHAs  BIAXHOCTh
BO31yXa, MAapUHAIBHOE JIaBJIEHUE, OTHOCUTEIbHAS
BJI&XXHOCTh BO3[lyXa, TOYKa pocbl. Pacno3HaBars,
BOCIIPOU3BOJNTh, HAONIONATh SIBIICHUS: HCIApCHUE,
KOHJIeH Calus, KUIICHUE. OnuceBaTh CBOMCTBa
HachIeHHoro napa. Co3/iaBath KOMIBIOTEPHBIE MOJIEITH
JMHAMUYECKOTO paBHOBeCUS. M3MepsTh BIIaXKHOCTh
BO3[yXa C TMOMOIIbIO THUTPOMETpAa M TICUXPOMETpA.
OnuceiBaTh yCTPOHCTBO TUTPOMETPA U IICUXPOMETPA.
Ornpenenarsb OTHOCHUTEJBHYIO BJIAXXKHOCTh 1o
IICUXPOMETPUUECKOMN TaOIHIIE. Onpenenarsb
aOCOJIIOTHYI0O  BJIAQXHOCTh  BO3/AyXa, MapIUalIbHOE
JIaBJICHUE, OTHOCUTEIIBHYIO BJIAXKHOCTh BO31yXa, TOUKY
pockl B KOHKpPETHBIX cuTyauusx. Haxomuts B
mutepatype u VHTepHeTe wuHOpPMAINIO, TOTOBUTH
MPE3CHTAIIMM W COOOIICHHWs] O BIUSHUHM BIIAXHOCTH
BO3/(yXa HA MPOLIECCHI )KU3HEEITENLHOCTU YEI0BEKA

VYcrHblii onpoc,
MMCbMEHHBIC
3a/1aHusl.

13

MonekynsipHasi GpU3HKa U
TepMOJII/IHaMHKa.
Kugkoctu.

[Tepeuncnarh CBOWCTBA JXKHUIKOCTH M OOBSCHATH HX C
IIOMOILBI0 MOJEIU CTPOEHUS KXUIKOCTH, CO3JaHHOM Ha
ocHoBe MKT. JlaBaTte omnpeaesieHHE IOHATHIA: CHIIA
IIOBEPXHOCTHOI'O HaTSDKEHUS, KOA(QPHUIHEHT
ITOBEPXHOCTHOTI'O HATSDKEHUS, MOBEPXHOCTHAsI DHEPTUS.

VeIl onpoc,
IIUCbMEHHBIE
3a/1aHus.
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Pacrnio3HaBath U BOCIIPOU3BOJUTH MPUMEPHI MPOSBICHHS
JNEHUCTBUSL ~ CHJIBI  TOBEPXHOCTHOTO  HATSDKCHUS.
OnpenensTh  CWIy  TOBEPXHOCTHOTO  HATSKCHHS,
KodhuUmeHT MMOBEPXHOCTHOT'O HATSHKEHUS,
MOBEPXHOCTHYIO JHEPTUI0 JKHJIKOCTH B KOHKPETHBIX
cuTyanusx.  Pasnuuare  cMayWBaromme @M HE
CMauyMBaIOIINE TIOBEPXHOCTh KUIAKOCTH. OOBICHATH
NPUYMHY JBWOKCHHS KUJAKOCTH TIO0 KalWUISPHBIM
TpyOkaM. PaccuuThiBaTh BHICOTY TOHSITHS (OIYCKAHUS)
KUJIKOCTH TIO Kanmwuisipy. Haxomaute B nuteparype u
WNutepHere wuH(bOpMaIHMiO, TOTOBHTH IPE3CHTAIUN U
COOOIIEHUsT O  TPOSBICHUM  JICHCTBUS  CHIIBI
MOBEPXHOCTHOTO HATSHKCHUST B JKUBOW W HEXKHUBOM
MIPUPOJIC, HA MIPOU3BOJICTBE

14

MonexynsapHas pusuka u
TepMoArHamMuKa. TBepibie
Tena.

JlaBaTh orpezesieHre MOHITHI: KPUCTAIUIMYECKOE TEJlO,
amop¢Hoe Teno, aHuzorponus. Has3piBaTh cxoicTBa u
paznuuus  TBEPABIX TeN, aMOP(HBIX Ten, KHUIKHX
kpuctauioB. Ilepeuncnars CBOMCTBA TBEPIBIX TET M
OOBSCHATh MX C TIOMOIIBIO MOJENU  CTPOCHHMS.
JleMoHCTpHUpOBaTH 0COOEHHOCTH CTpPOCHUSA
KPUCTAUIMYECKUX M aMOp(HBIX  TBEPABIX  Ted,
UCIOJIb3YSl 00BbEMHBIE MOJIENH KpUCTA/LIOB. [IpuBoauTH
IIpUMEpPBI  TPOLECCOB, IMOATBEPKIAIOIIUX CXOACTBO H
pa3nuuus CBOMCTB KPUCTAUIMYECKUX H  aMOpQHBIX
TBEpABIX  Tein.  Haxomute B HHrepHere u
JOTIOJIHUTEIBHOM JIUTEPATYPE CBEACHHUS O CBOMCTBAX M
IIPUMEHEHUHU KPUCTaJUIMYECKUX u aMOpQHBIX
MaTtepuanaoB. ['OTOBUTh Mpe3eHTallMu U COOOIIEHUS I10
U3YYEHHBIM TeMaM (BO3MOXKHbIE TEMBbI NPE/ICTABICHBI B
yueOHUKe)

YcrHblii onpoc,
MMCbMEHHBIC
3a/1aHusl.

15

MonekynsipHasi GpU3HKa U
TepmoarHamMuka. OCHOBBI
TEPMOJIMHAMUKH.

16

1+1(3auer)

JlaBaTb ompenercHue IOHATUH: TEPMOAUHAMUYECKAS
CUCTEMA, N30JMPOBaHHAs TEPMOJINHAMHYECKAS CHCTEMA,
PaBHOBECHOE COCTOSIHUE, TEPMOJUHAMHUUYECKUH IIPOLIECC.
JlaBaTe omnpeneneHue MNOHATHI: BHYTPEHHsSSI SHEprus,

YeTHBI onpoc,
IIMCBMCHHBIC
3a/1aHus,
CaMOCTOSITENIbHAS
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BHYTPEHHSSI 3HEPrusl WACAJBbHOIO Ta3a, TEIJIOEMKOCTD,
KOJIMYECTBO TEIUIOTHI, YJEIbHAs TEILIOTa IUIABJICHMS,
ylienabHas TermioTa napooOpa3oBaHusl, yAeIbHas TEIIoTa
cropanusi ToOIIMBa. JlaBaTh ONpeNercHUE IOHATHMN:
pabota B TepMoauHAMHUKe, aauabaTHBIM mpoiiecc,
oOpatuMbIii TIpoIriecc, HeoOpaTuMbId mporecc. [laBaTh
ONpeJIeJICHUE TOHATHI: HarpeBarellb, XOJOJWIbHUK,
pabodee Teno, TeruioBoi aurarens, KIIJ temmoBoro

JIBUTATEIIS. PacniosnaBath TEPMOIUHAMHYECKYIO
CHCTEMY, XapaKTepU30BaTh €€ COCTOSIHUE U MPOLIECCHI
U3MEHEHHsT  CcOoCTosiHUS.  [IpuBOAMTHE  TpUMEpHI

TEPMOAMHAMMYECKUX CHCTEM M3 Kypca OHOJIOTHH,
XapaKTepU30BaTh UX, ONUCHIBATh U3MEHEHUS COCTOSHUM.
OnwuceiBath CIOCO0bI U3MEHEHUs COCTOSIHUS
TEPMOAMHAMMYECKON CUCTEMBI IIYTEM COBEPILUCHUS
MEXaHUYeCcKol paboTel W NOpuU  TeIIonepeaaye.
CoctaBiATh  ypaBHEHHE  TeIJIOBOro  OajaHca B
KOHKPETHOW  CHTyaluu.  BBIUMCIATH,  MCHOIB3YsA
COCTABJICHHOE YypPaBHEHHME, HEU3BECTHBIC BEIIMYUHBI.
PacnioznaBate (azoBble IMepexoibl MEPBOrO poja u
COCTaBJIATh ypaBHEHHMs i  (Da30BBIX IEPEXOJIOB.
Beruucnate, uCHosb3ys COCTaB JIEHHBIE YpaBHEHMS,
HEU3BECTHbIE  BeMWYMHBL.  Onpenensars  3HauYeHUs
BHYTPEHHEH DHEpPrMM HJICAJbHOTO Tra3a, HW3MEHEHHUE
BHYTpEHHEH OHHEpPrUU UACAITBHOTO Tasza, paboThl
UJealbHOTO ra3a, paboThl HaJa WAEaIbHBIM Ta3oM,
KOJIMYECTBA TEIUIOTBI B  KOHKPETHBIX CHUTYyalUsX.
Onpenenstb 3HaueHUE pabOThl HJCAIBHOTO Ta3a 10
rpaduKy 3aBHCHUMOCTH JaBJIEHUS OT 00BbEMa MpH
n3obapHom mponecce. OmnucbiBaTh T'€OMETPUUYECKUN
CMbICII paboTBl W pacCUUTHIBaTh €€ 3HAuYeHHe IO
rpaduKy 3aBHCHUMOCTH JaBJIEHUS HJEaTbHOTO Ta3a OT
o0béMa. DopMynMpOBaThH NIEPBBII 3aKOH
TEPMOJTMHAMUKH. CocraBisTh YpaBHEHUE,

pabota, cpe3oBast
pabora,
KOHTPOJIbHAs
pabora,
JHCKYCCHS,
3auer.
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ONMCHIBAIOLIEE IMEPBbII 3aKOH TEPMOJWHAMHKHU, B
KOHKPETHBIX  CUTyalUsX I  M30MNpPOLIECCOB B
WJIeaIbHOM Ta3e. BeIUMCIATh, UCNOIB3Ysl COCTABIEHHOE
YpaBHEHUE, HEHU3BECTHBIE  BEJIMYMHBL.  Paszinyarb
oOpatumble U HeoOpaTuMeble mporuecchl. [loaTBepKaaTh
pUMepaMyd  HEOOPaTUMOCTh  TETUIOBBIX  IPOIIECCOB.
@opMynHpoBaTh  BTOPOM  3aKOH  TEPMOJAUHAMUKH,
Ha3bIBaTh TPAHUIIBI €r0 MPUMEHUMOCTH, OOBSICHITH €Tr0
craTuctuyeckud  xapakrep. [lpuBoauTe  npumMepsl
TEIUIOBBIX JBUTATEJICH, BBIICIIATH B IPUMEPAX OCHOBHBIE
YacTH JBUraTeseil, OMUChIBaTh MPUHUMUII JICUCTBUS.
Bprunciate 3nauenuss KIIJ[ tenmoBoro pasuraresns B
KOHKpeTHbIX cutyanusax. Onpenensars 3HaueHus KIIJ
TEIUIOBOTO JIBUraTels, paboTaroiero mno uukity Kapso, B
KOHKPETHBIX CHUTyalusAX. [OTOBUTh Npe3eHTAUuu U
COOOIICHUSI TI0 M3YyYEHHBIM TeMaM (BO3MOXKHBIE TEMBI
npenacraBieHbl B yueOHuke). Co3/1aBaTh KOMIBIOTEPHBIE
MOJIETIM TEIUIOBBIX MamuH. Haxonutes B nuteparype u
WNurtepnere uHpopMmaiuio o mpobiemMax >HEPreTUKH U
OXpaHE OKPYKAIOIIEH Cpebl. YHUaCTBOBATh B IUCKYCCHH
0 mpoOjemMax »JHEPreTHKH U OXpaHe OKpYXKarollen
Cpezbl, BECTH THAJIOT, OTKPBITO BBIpaXXaTh U OTCTANBATH
CBOIO TOUYKY 3PEHHsI, BBICIYIINBATh MHEHUE OINIIOHEHTA

16

OCHOBBI 2JIEKTPOAMHAMUKH.
DJIEKTpOCTaTHKA.

14

JlaBaTe omnpeneneHue MOHATHW: JIEKTPUYECKUN 3aps,
JJIEMEHTAPHBIM  DJIEKTPUYECKUM  3apsA], TOYEYHBIN
DICKTPUYECKUNA  3apsAll, CBOOOJHBIN  AIIEKTPUUECKHUI
3apsd. JlaBaTh OIpeneneHre MOHATHM: AIEKTPUUYECKOE
MoJje, HaANpsHKEHHOCTh SJIEKTPUYECKOrO MOJIsS, JUHUH
HaNPsDKEHHOCTU  DJIEKTPUYECKOTO  I0JIA, OJHOPOIAHOE
3JIeKTpUYecKkoe Tmose. JlaBaTh omnpenesieHue MOHSATHIA:
MOTEHII AT 3JIEKTPUYECKOTO OJIA, Pa3HOCTh
MIOTEHITHAJIOB, SHEprus AJIEKTPUYECKOTO TIOJIA,
SKBUIOTCHIMAJIbHAS TTIOBEPXHOCTD, JJIEKTPOCTATUUYECKAS
UHAYKIMA. /[aBaTh onpeesneHrne NOHATUIA: TOJISIPU3aLHs

VeI onpoc,
ICEMEHHBIE
3aJJaHus,
cpe3oBas paboTa,
KOHTpPOJIbHAaA
paborta,
TIpE3CHTALNS,
cooOuieHue.
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OUDJIEKTPUKOB,  JHUIJIEKTPUYECKas  IPOHHULIAEMOCThb
BEILIECTBA, AJEKTPOEMKOCTB, KOH/JIEHCATOP.
Pacnio3naBath, ~ BOCHpPOM3BOAMTH M HAOMIOJATh
pa3nuyHble CrOcOObl 3eKTpu3aiuu Teln. OOBICHATH
SBJICHUE DJIEKTPU3allMU HAa OCHOBE 3HAHUM O CTPOCHUU
BEILECTBA. OnuceiBathb u BOCIIPOU3BOAUTD
B3aMMOJCHCTBUE  3apsDKEHHBIX  Ted.  OnuchBaTh
NPUHIMI JEUCTBUSA dBJIEKTpoMeTpa. PopMylMpoBaTh
3aKOH COXPaHEHMsI JIEKTPUUECKOTO 3apsi/ia, yCIOBUS €r0
npuMeHUMOCTH. COCTaBIATh ypaBHEHHUE, BbIpa)Karolllee
3aKOH  COXPAaHEHHs  DJIEKTPUYECKOro  3apsija, B
KOHKPETHBIX  CHUTyalMsX. BplUUCIATH, UCHOIB3YS
COCTaBJICHHOE YPABHEHHME, HEHU3BECTHBIC BEJIUYMHBI.
@opmymupoBate  3akoH  Kynona, ycnoBus — ero
IpUMEHUMOCTH. COCTaBIATh ypaBHEHHUE, BBIPAIKAOLLEE
3aKk0H KylloHa, B KOHKPETHBIX CUTyalMsX. BeIYucCisTh,
UCIOJIb3YSl COCTaBJICHHOE YpPaBHEHHUE, HEHU3BECTHbIE
BEJINYUHBI. BEUNCIATE 3HaUeHNME HANPSKEHHOCTU ITOJIS
TOYEYHOI'O  DJIEKTPUYECKOrOo  3apsga,  ONpEAcIATh
HaIlpaBJICHUE BEKTOPA HANpPSHKEHHOCTH B KOHKPETHOMU
cutyauuu. PopMynupoBaTh NPUHLUI CYNEPHIO3ZULUU
aneKkTpudyeckux nojed. Onpenensrbs HamnpaBiIeHUE U
3HAYCHHUE pE3yNbTUPYIOLLEN HaNpPsKEHHOCTH
JJEKTPUYECKOTO TIOJII CUCTEMBl TOYEYHBIX 3apsOB.
IlepeunciaTe  CBOWCTBA  JIMHUM  HAIpPSKEHHOCTH
ANeKTpuyeckoro Tmoisd. M3o0paxkaTh 3JeKTpUUEcKOoe
moje ¢  I[OMOUIBI0  JIMHUM  HANpsKEHHOCTH.
PacnioznaBate ¥ M300paXkaTh JHMHUM HANPSKEHHOCTH
II0JII TOYEUHOI'O 3apsifa, CUCTEMbl TOUYEYHBIX 3apsi/iOB,
3apsKEHHON IIJIOCKOCTH, JIBYX (HECKOJIbKHX )
napajyieNIbHbIX TUIOCKOCTEH, mapa, chepsl, HUIMHIPA;
OJTHOPOJTHOTO W HEOJHOPOJHOTO 3JIEKTPUUYECKHUX IOJEH.
Onpenensrsb 1o JUHUAM HaNpsHKEHHOCTH
JJIEKTPUYECKOTO OISl 3HAKU U XAPAKTEP pacipeesIeHUs
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3apsanoB. OnucelBaTh IOBEJEHHWE MPOBOJHUKOB U
JUDJIEKTPUKOB B JJIEKTPOCTATHYECKOM I10JI€ HA OCHOBE
3HaHUM O CTPOEHHMHM BewlecTBa. Pacro3HaBaTh U
BOCIIPOU3BOJUTH SIBJIICHUSL 3JIEKTPOCTATHYECKON
WHIYKIUN u MOJISIpU3ALUHU JUAJIEKTPUKOB.
TeopeTnyecku MpeacKa3blBaTh HA OCHOBAHWM 3HAHUN O
CTPOCHHMM BEIIECTBA IOBEJACHHE IPOBOJHUKOB U
TMBJICKTPUKOB B DJIEKTPUYECKOM 10s1e. OOOCHOBBIBATH U
OTCTauBaTh CBOIO TOUKY 3peHus. COCTaBJIATh PAaBEHCTBA,
CBA3BIBAIOIIME HANPSIKEHHOCTD JJIEKTPUYECKOTO IOJIS B
JUAJIEKTPUKE c HaANpPsKEHHOCTBIO BHEILIHETO
JJIEKTPUYECKOTO  MOJSA.  BBUMCIATH,  MCHOJB3YsA
COCTABJICHHOE YypPAaBHEHHE, HEU3BECTHbIE BEJIIMYUHBI.
OnuceiBaTh NPUHIUI JEHUCTBUS AJIEKTPOCTATUYECKOU
3amuThl. OnpenensaTs NOTEHIUAN JIEKTPOCTaTHYECKOTO
IOJIsl B JAHHOM TOYKE IIOJs OJHOIO M HECKOJIBKUX
TOYEUHBIX 3JEKTPUYECKUX 3aAPAJ0B, NOTCHIMAIbHYIO
SHEPTHIO0  DJIEKTPUYECKOrOo  3apsja M CHUCTEMBI
JJIEKTPUYECKUX  3aps0B, PaA3HOCTb  IIOTEHIUAJIOB,
paboTy DBIEKTPOCTATHYECKOrO TMOJsl, HaNpsKeHUE B
KOHKpeTHBIX cuTyauusx. CocTaBisiTe ypaBHEHUS,
CBA3BIBAIOIINE HANPSKEHHOCTD JIEKTPUYECKOTO TOJIA C
Pa3HOCTBIO  IIOTEHLUAJIOB. BBIYUCIATH, HUCHONB3Ys
COCTABJIICHHOE YpPAaBHEHHME, HEU3BECTHBIE BEIWYHUHBI.
N300paxaTh SKBUIIOTCHIUAIbHBIC MIOBEPXHOCTHU
AIEKTPUYECKOTO MoJIsl. Pacrio3HaBaTe U BOCIPOU3BOAUTH
OKBUIIOTCHIUAIbHBIE IOBEPXHOCTH IIOJII TOYEYHOIO
3aps/ia, CHCTEMBI TOYEYHBIX 3apsoB, 3apsHKEHHON
IUIOCKOCTH,  JABYX  (HECKOJIbKMX)  MapajuleJIbHBIX
IUIOCKOCTEH, mapa, cdepbl, HWIMHIPA; OAHOPOAHOTO U
HEOJHOPOJHOTO 3JEKTpUUecKuX Tmojei. OOBACHATH
YCTPOWCTBO, NPHUHOMIO  JCHUCTBUSA,  IPAKTUYECKOE
3HAQYEHHE  KOHICHCATOPOB. DBBIUMCIATL  3Ha4YECHUS
JJEKTPOEMKOCTH  IIJIOCKOTO  KOHJIEHCATopa, 3apsjaa
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KOHJIEHCATOpAa, HaIpsKEHUS Ha oOKITagKax
KOHJIEHCATOpa, IapaMeTpPoB IUIOCKOTO KOHAEHcaTopa,
SHEPTHH AIIEKTPUIECKOTO MOJIS 3apsHKEHHOTO
KOHJIEHCATOpa B KOHKPETHBIX CUTyalUsIX. PacCUUTHIBATH
0011yr0 EMKOCTh CHCTEMBI KOHACHCATOpOB. HaxomuTh B

HNurepnere u JOTIOJIHUTENBHON auTeparype
uHpopmanuio 00 OTKPBITUM D3JEKTPOHA, HCTOPUHU
HW3Y4YEHUS BIIEKTPUUECKHUX SIBJICHUI. I'oroBuTH

IPE3eHTAlMM U COOOIIEHUS 10 H3YYEHHBIM TeMaM
(BO3MOYKHBIE TEMBI [TPE/ICTABIICHBI B YUEOHHKE)

17

OCHOBBI 3JIEKTPOJIMHAMUKH.
3aKOHBI TOCTOSIHHOT'O TOKA.

14

JlaBaTh ompeielieHUe TOHATHA: JJICKTPUYECKHH TOK,
cuiia TOKA, BOJIbTaAMIIEpHAs XapaKTEePUCTHKA,
AJICKTPUYECKOE CONPOTHUBIICHHE, CTOPOHHUE CHUIBI,
AICKTPOJABIDKYIIAs  cuia. llepeuncnsate  ycioBus
CYILIECTBOBAHMSI AJIEKTPUUECKOrO TOKA. Pacmo3naBate u
BOCIIPOM3BOJUTh  SBJICHHE  JJIEKTPUYECKOTO  TOKa,
JNEUCTBUSL  DJIEKTPUYECKOTO TOKa B  IPOBOJIHHUKE.
OOBACHATE MEXaHU3M SIBJICHHI HAa OCHOBAHUH 3HAHHUU O
ctpoenun  BemectBa.  Co3naBaTh  KOMIBIOTEPHBIE
MOJIEIIN AIEKTPUIECKOTO TOKA. ITonp3oBaThCs
aMIIEpPMETPOM, BOJIbTMETPOM, OMMETPOM: YUHUTHIBATH
OCOOEHHOCTH W3MEpPEHHUsT KOHKPETHBIM MPUOOPOM U
NpaBujia TMOAKIIOYEHUS B  DJIEKTPUYECKYIO  IIEMb.
UccnenoBaTh 3KCHEPUMEHTAIBHO 3aBUCUMOCTH  CHIIBI
TOKa B MPOBOJHUKE OT HAOpsDKEHUS U OT
COMpoTHBIIEHUSI  mpoBogHuKa.  CTpouTh  rpaduk
BOJIbTAMIIEPHOM  XapakTepuctuku. DopMyaupoBaTh
3akoH Owma s ydyacTKa IIeTH, YCJIOBHS  €ro
npuMeHUMOCTU. COCTaBIISITh YpaBHEHHUE, OMUCHIBAIOIIIEE
3akoH Owma s ydJacTka IIeMH, B KOHKPETHBIX
CUTyalUsiX. BbIUUCHATH, HCHONB3YSd COCTABICHHOE
ypaBHEHHUE, HEU3BECTHEIE 3HAYCHUS BEIUYMH.
PaccunthiBaTh OOIIEEe COMPOTHUBIEHHE YYacTKa IENU
MIPU TOCJIEOBATEILHOM M TApPAJUICILHOM COSIMHEHUSX

YcrHblii onpoc,
MUCHbMEHHBIC
3a/laHusl,
naboparopHas
paboTa, cpe3oBas
pabora,
KOHTPOJIbHAS
pabora,
pe3eHTaIus,
coo011eHue.
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MIPOBOTHUKOB, npu CMEIIaHHOM COeIMHEHU U
MPOBOJHUKOB. BBINONHATE pacy€Thl CHUII TOKOB U
HalpsDKEHUH B Pa3IMYHBIX DJIEKTPUYECKUX  IICTIAX.
@opMynHMpoOBaTh U UCIIOIB30BaTh 3aKOH [xoymnsa-JIeHna.
Onpenenars paboOTy U MOITHOCTh JIEKTPUUYECKOTO TOKa,
KOJIMYECTBO TEIUIOTHI, BBIACISIONIEHCS B MPOBOJHUKE C
TOKOM, MpH 3aJaHHBIX Napamerpax. DopmyaupoBaTh
3akoH Owma Uil  T[OJHOW I1EeNu, YCJIOBHS  €ro
npuMeHUMOCTH. COCTaBIsATh ypaBHEHHUE, BBhIpaXKaIoIlee
3akoH OmMma It TOJHOM 1lenmu, B  KOHKPETHBIX
CUTyalusix. PaccuuThiBaTh, HCIONB3YS COCTaBIEHHOE
ypaBHEHUE, HEU3BECTHbIC  BEIUYHMHBL.  M3Meparhb
3HAYEHUE IEKTPOBUKYIICH CUITBI, HAMIPSDKEHUE U CHITY
TOKa Ha YYacTKEe LEMU C TIOMOIIBI0 BOJBTMETPA,
amMriepMeTpa W LHQPPOBBIX JATUYNKOB HAMNPSHKCHHUS H
cuitel Toka. CoOoAaTh MpaBuiIa TEXHUKH 0€30M1acHOCTH
npu paboTe C HMCTOYHMKaMU Toka. PaboraTh B mape,
TpyIIie TpPHU BBINOJHEHUM TPAKTUYECKUX 3aJaHuM.
Haxomute B nutepatype u UuTepHere undopmanumo o
CBSI3U 3JIEKTPOMArHUTHOTO B3aMMOJICHCTBUS c
XUMHUYECKUMHU  peakIUsIMH U OMOJIOTHYECKUMU
nporeccamMi, 00  HCHOJB30BAaHUHM  AJIEKTPHUECKHUX
SBIIGHUW JKUBBIMH OpraHu3MamMu u T. A. [ OTOBUTH
MPE3CHTAIIMM ¥ COOOIICHHMs] TI0 W3YYEHHBIM TeMaM
(BOBMOXKHBIE TEMBI TMpPEACTaBICHHl B  y4eOHUKE).
BEITOTHAT, ~ JONMOJHUTEIBHBIE  HCCIIEIOBATEIILCKHE
paboThI 1O U3YYCHHBIM TEMaM.

18

OCHOBBI 2JIEKTPOAMHAMUKH.
DNEKTPUUECKU TOK B
Pa3IMYHBIX Cpeaax.

1(zauer)

JaBatb onpeeeHue MTOHSATHN: HOCHUTENH
JIIEKTPUYECKOTO 3apsna, IIPOBOJAUMOCTb,
CBEPXIPOBOAUMOCTh. JlaBaTh ONpeneIeHUuEe IOHATHMN:
coOcTBEeHHAas IIPOBOJAUMOCTb, [IpUMecHas
MIPOBOJAUMOCTD, IEKTPOHHAS MPOBOJAUMOCTD, ABIPOYHAS
IIPOBOJAMMOCTB, P-N-niepexon. JlaBate ompenencHue
MOHSATUN:  BaKyyM, TEpPMOXJIEKTPOHHAs  HMMCCHS,

VYerHbIl onpoc,
IIUCBMEHHBIE
3a/1aHus, 3a4eT.
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UIEKTPOJIM3, ra30BbIi paspsn, pekomOuHanus. [laBatb
oInpeecHue MOHATHUMN: HMOHU3alMs, a3Mma,
CaMOCTOSITEJIbHBIM pa3psili, HECAMOCTOATEIbHBINA Pa3psLl.
Pacnio3dHaBate M ONMCBHIBATH SIBICHUS ITPOXOXKICHUS
INEKTPUYECKOTO TOKa qepes IIPOBOJIHUKH,
MIOJIYIIDOBOJHUKHY,  BAaKyyM,  OJIEKTPOJUTBHI,  Ia3bl.
KauecTBEHHO XapakTepu3oBaTh JJIEKTPUYECKUU TOK B
cpene: Has3bplBaThb HOCHUTEIW 3apsA0B, MEXaHHU3M MX
o0pa3oBaHMs, XapakTep  JIBUKEHHS  3apaJoB B
JNEKTPUYECKOM II0JIE U B €r0 OTCYTCTBHUE, 3aBUCUMOCTD
CWJIBI TOKA OT HalPsDKEHUs, 3aBUCHUMOCTb CHJIBI TOKA OT
BHEIIHMUX YyciaoBui. TeopeTudecku mnpencka3biBaTh Ha
OCHOBAaHMM 3HAaHMM O CTPOCHMM BEUIECTBA XapaKTep
HOCUTENEHN 3apsI0B B PAa3IMYHBIX CPElax, 3aBUCUMOCTh
COIIPOTHBJIEHUSI TIPOBOJHUKOB, IIOJYIIPOBOJHUKOB U
JJIEKTPOJIUTOB OT Temieparypsl. [IpuBoauTts nprumepsl
(U3NYECKUX IKCIIEPUMEHTOB, SIBJISIOLUIMXCS KPUTEPUIMU

UCTUHHOCTHU TCOPCTUICCKUX HpeI[CKaBaHI/Iﬁ .
OO0OCHOBBIBaTh U OTCTaWBaTh CBOH MPECAIOJIOKCHU.
HepeLII/ICJ'IHTI) OCHOBHBIC TTOJIOXKCHHUA TCOpUHn

JNIEKTPOHHOW TIPOBOJAMMOCTH METAJIOB. BbrumMcisaTe
3HAQYEHUs  CpPeAHEHM  CKOPOCTHM  YHOPSAJIOYEHHOTO
JIBUKECHMSI DJIEKTPOHOB B MeETalle IMOJ JIEHCTBUEM
ANEKTPUYECKOTO TOJS B  KOHKPETHOW  CUTYallUH.

Onpenenarsb CONIPOTHUBJIEHUE METAJLUINYECKOTO
MPOBOJHUKA pH JTAHHOU TeEMIIEpaType.
DKCNEPUMEHTATBHO HCCIIEI0BATh 3aBUCUMOCTh
COIIPOTUBJICHUA METAJINIMYCCKUX IMPOBOAHUKOB oT
TEeMIIEPaTYpPBI. [IpuBonuTh MIPUMEPHI

CBEPXIIPOBOJHUKOB, MPUMEHEHHUSI CBEPXIPOBOJUMOCTH.
YTOUHATH IpaHUllbl TPUMEHUMOCTH 3aKoHa OMa B CBSI3U
C CYIIECTBOBAHMEM SIBJICHUS CBEPXIIPOBOJUMOCTH.
[Tepeunciars OCHOBHBIE TIOJIOKEHUS TEOpUHU
3JIEKTPOHHO-JIBIPOYHOU MIPOBOJAUMOCTH
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MOJYIIPOBOJHUKOB.  [IpuBOOUTE mpuUMEpsl  YHMCTBIX
MOJYNPOBOJIHUKOB, MOJYPOBOJIHUKOB C JOHOPHBIMU U
aKLENTOPHBIMU IPUMECSIMU. DKCIEepUMEHTAIBHO
HCCIIEI0BATh 3aBHCUMOCTD COITPOTHUBIICHUS
MOJIYITPOBOJIHUKOB OT TEMIIEpaTypbl M OCBEIIEHHOCTH.
OOBSCHATH TEOPUIO MPOBOJUMOCTH  p-N-Tiepexoja.
[lepeunciaTh  OCHOBHBIE  CBOWCTBa P-N-miepexoja.
[IpumeHATh TEOPUID MPOBOJUMOCTH K  OIMCAHUIO
paboTel auona W TpaH3ucropa. [IpuBoauTH TpUMEpPHI
HCMOJIb30BAHUS MOJYIPOBOJHUKOBBIX puOOpOB.
[lepeuncnars yciaoBusi CyIIECTBOBAHUS 3JIEKTPHUUECKOTO
TOKa B Bakyyme. [IpuMeHSATh 3HAHUS O CTPOCHHUH
BEILIECTBA JJIA ONMCAHUS SBJICHHUS TEPMODIIECKTPOHHOM
smuccud. ONUCHIBaTh MPUHLHUI JACUCTBUS BaKyyMHOTO
IMoJa, JJIEKTPOHHONIyueBOM  TpyOku. [IpuBoauth
MPUMEPHl  WCIONB30BAaHMSI  BaKyYyMHBIX  IPHOOPOB.
OOBsACHATH MEXaHU3M 00pa30oBaHus CBOOOIHBIX 3aps/I0B
B pacTBOpax M paciuiaBax d3JeKTposUTOB. OMHUCHIBATH
3aBUCUMOCTb  CONPOTHUBJIEHUSI  DJIEKTPOJUTOB  OT
TeMnepaTrypbl. TeopeTudyeckn Ha OCHOBAHUM 3HAHHUM O
CTPOCHUHM BEUIECTBA MPEACKA3bIBaTh XOJ Ipolecca
anekTponusa. [IpuBoauTh mpumepsl U BOCIIPOU3BOIUTH
¢busnueckue JKCIIEPUMEHTHI, MTOATBEPKAAIOIINE
BBIJICJICHUE Ha 3JIEKTPO/IaX BEUIECTBA MPHU MPOXOKICHUU
JJIEKTPUYECKOIO0 TOKA Yepe3 JJIEKTPOJUT. Y TOUYHATH
TpaHMIBl TTPUMEHUMOCTH 3akoHa Owma ISl ONHMCAaHHS
MIPOXO0KICHUS 3JIEKTPUYECKOTO TOKa yepes
BJEKTPOIUTHI. [I[pUMEHATh 3HAHUS O CTPOEHUH BENIECTBA
JUIsL ONMHUCAHWS SIBIEHUs dyekTpoiu3a. CocTaBisTh
YpaBHEHHE,  OINKCHIBAIOIIEE  3aKOH  AJIEKTPOJIn3a
@apanes, Uil KOHKPETHBIX CHUTyallMid. BBIYMCIATSH,
WCTOJIb3ysl COCTaBJICHHOE YpaBHEHUE, HEU3BECTHBIE
3HAYEHUS BEJINYMH. [IpuBonuTh MIpUMEPHI
WCTIONB30BaHUs dJieKkTposin3a. OOBACHITH MEXaHU3M
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o0Opa3oBaHMs CBOOOJHBIX 3apsAA0B B rasax. lIpumeHsars
3HaHHUSA O CTPOEHUM BEIIECTBA JUISl ONMCAHUS SIBICHUMN
CaMOCTOSITEJIBHOTO M HECAMOCTOSITENIBHOIO Pa3pPsIOB.
PacnioznaBath, NPUBOAUTH IPUMEPHI, IEPEUUCIATH
YCIOBUSL ~ BO3HMKHOBEHHS  CaMOCTOATEIBHOIO U
HECaMOCTOSITEJIBHOTO Ta30BbIX Pa3pslioB, pPa3IMYHBIX
TUIIOB Ta30BbIX pa3psanoB. [lpuBoauTes mpuMepsl
HCIIOJIb30BAaHUS  Ta30BbIX  pas3psnoB. llepeuncnsars
OCHOBHBIE CBOMCTBa M 00JacCTH NPUMEHEHUS IUIa3MBl.
Haxoauts B nureparype u MHTEpHETE MH(MOPMAIHIO TTO
3agaHHoil Teme. IlepepabareiBaTh, aHaIM3UPOBATh HU
NpeACTaBIATh HMH(OOpPMAIMIO B  COOTBETCTBHH  C
IIOCTABJIEHHBIMM 3aJa4aMU. ['OTOBUTH MNpe3eHTauuu U
COOOIEHUSI 0 M3YyYEHHBIM TeMaM (BO3MOKHBIE TEMBI
MIPE/ICTABJICHBI B YUCOHHKE)

O6o0m1aromee MOBTOPEHNE

[ToBroputs HM3yueHHBIM Marepuan. Pemars CioKHBIE

YerHbI onpoc,

18 | u mpakTUKyM IO PEUICHUIO 4 0 0 (bu3mvecKue 3a1aun. MIMCbMCHHBIC
3ajad. 3aJJaHMsL.
HUTOTO: 136 7+3(3auer) 7
11 kiace
B TOM YHCJIE
Ne Ha3Banue paznenos O6mee Dopmbl
0 /;1 Tellx)/l ’ KonBo | KOHTPOJIBHBIX | J1a0OPaTOPHBIX, OCHOBHBIC BUJIBI ICSITEIbHOCTH YYaIUXCS KOHTp o5
9ACOB pabor MPaKTUYECKUX Y
pabot
JlaBatb omnpenereHUWe TOHATUM: MarHUTHOE TIOJ€, | Y CTHBIN OMpoc,
OCHOBAI WHIYKIMsT MAarHUTHOTO TIOJIA, BUXpPEBOE TIOJNie, CUJia | MUChbMEHHBIC
Awmmnepa, cuna Jlopenua. /laBaTe onpeneneHue NOHATHN: | 3aAaHUA,
IEKTPOTMHAMHUKH
1 S — 10 0 1 (beppomarHeTuk, 1oMeH, Temreparypa Kropu, MarautHast | nabopatopHas
' MPOHUIIAEMOCTh  BEIIECTBA. aBaTh  OIpeneNneHue | padboTa
MaruautHoe nosne. POHHI III A pea P ’
€IMHUIIBI HWHIYKINH MarHUTHOrO mojs. [lepeducnsts | camocTosTenbHAas
OCHOBHBIE CBOWCTBAa MarHuTHOro mojs. M3o0paxkarts | pabora,
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MarHMTHbIE JIMHUM IIOCTOSIHHOTO MAarHuTa, IpsiMOro
MIPOBOJIHUKA C TOKOM, KaTymIku ¢ TokoM. HaGmromats
B3aMMOJCICTBUE KATyIIKM C TOKOM M MarHuTa,
MAarHuTHOM CTPEJIKM U INPOBOJHMKA C TOKOM, JIEHCTBHE
MarHMTHOTO TMOJS Ha JBIKYILYIOCS  3apsyKEHHYIO
yactuny. PopMynupoBarh 3aKkOH AMIepa, Ha3blBaTh
IPaHULbl €ro NPUMEHUMOCTH. ONpenenaTs HanpaBiIeHUue
JVMHUM UHIYKIIMY MAarHUTHOTO I10JI ¢ IOMOIIbIO MpaBuja
OypaBuMKa, HalpaBlICHUE BEKTOPOB CHUJbl AMIepa u
cunbl JlopeHna ¢ INOMOIIBIO IIpaBUjIa JIEBOM PYKH.
[TpumensTh 3aKkoH Ammnepa U GOpMyIy JUIsl BBIYUCICHUS
cwibl Jloperma mnpu pemieHud  3amgad.  OOBSICHSTH
INPUHLUI PabOThl LMKIOTPOHA U Macc-CHeKTporpada.
[lepeuncnsaTh TUIBI BELIECTB 10 MAarHUTHBIM CBOWCTBaM,
Ha3bplBaTh CBOWCTBA [ua-, Hapa- U (eppoMarHeTHKOB.
N3mepsaTe cuiny B3aMMOJEHCTBHS KATYIIKM C TOKOM H
Maraura. lMccienoBarb MarHuTHbIE CBOWCTBA  Tell,
M3rOTOBJIEHHBIX U3 pa3HbIX MaTepuasoB. Paborars B mape
NP BBHINIOJHEHUM NPAKTHUYECKUX 3aJaHui, B Mape H
rpynne npu pemeHur 3agad. OOBACHATH NPUHIUI
NEeNCTBUS INEKTPOU3MEPUTEIBHBIX npudopoB,
IPOMKOTOBOpUTENSI M 3JieKTpojaBuratens. ['0ToBUTH
NPE3eHTAllMM M COOOLIeHHs 10 M3YYEHHBIM TeMaMm
(BO3MOYKHBIE TEMBI ITPE/ICTABIICHBI B YUEOHHKE)

Ipe3eHTalHs,
cooO1eHHeE.

OCHOBBI
ANEKTPOAMHAMUKHI
(mpomomxeHue).
DneKTpOMarHuTHas
WHIYKITHS.

1+1(3auer)

[laBatb OomnpecIeHue TTOHATHIA: SIBJICHUE
AJIEKTPOMArHUTHOW MHAYKIIMHM, MAarHUTHBIA TOTOK, DJIC
WHIYKUWHA, WHAYKTUBHOCTb, caMouHaykuusg, I/C
CaMOMHAYKIUH. Pacno3naBarts, BOCIIPOU3BOAUTH,
HaONIO/IaTh  SIBJIGHWE JJIEKTPOMArHUTHOW HWHIYKIUH,
MOKa3blBaTh  MPUYMHHO-CIEJACTBEHHBIE  CBSI3M  MPH
HaOmoneHnu siBieHus. HaOmromate W aHAIM3HPOBATH
SKCIEPUMEHTBI, JEMOHCTPUPYIOIIHE TMpaBuio JIeHia.
DopmyIUpOBaTH IIPaBUIIO JleHna, 3aKOH
SJIEKTPOMArHUTHON WHIYKIIMU, HA3bIBaTh T'PAHUIBI €r0

YeTHBI onpoc,
IINCBbMCHHBIC
3aaHus,
naboparopHas
paborta,

cpe3oBas pabora,
KOHTPOJIbHAS
pabora,
Ipe3eHTaINs,
coo0I1IeHHE,
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MIPUMEHHUMOCTH. Hccnenosats SIBJICHHE
3JEKTPOMArHUTHOM MHIYKUMU. llepeuucnsaTs ycioBus,
MPH  KOTOPHIX BO3HHMKACT WHAYKIIMOHHBIH TOK B
3aMKHYTOM KOHType, KaTymike. Omnpenensitb poJib
JKEJIE3HOTO CepACYHMKa B Karymke. M3o0paxarb
rpaduyecKd BHENIHEE W WHIYKIIMOHHOE MAarHUTHBIC
nossi. OnpenensaTs HapaBiIeHUE WHAYKIIMOHHOTO TOKA B
KOHKpeTHOW cuTyanuu. OOBSACHAT, BO3HUKHOBCHHE
BHXPEBOT0 3JICKTPUUYECKOTO TIOJII U 3JIEKTPOMArHUTHOTO
nosig. OnwuceiBaTh  mnpouecc Bo3HUKHOBeHHs DJIC
WHIYKIUA B ABMXKYIIUXCS mpoBogHuKax. [IpencraBisaTh
TIPUHIIHIIL JIeUCTBUSA 3JIEKTpOreHepaTopa i
3JIEKTPOIMHAMHYECKOro MUKpodoHa. Paborars B mape u
TpyIIie TpU BBINOJHEHUHA TPAKTUYECKUX 3aJaHHM,
IJIAHUPOBAaTh AKCIEpUMEHT. llepeuncnsaTe mpumepbl
WCIIOIB30BAaHUSI SIBJICHUS 3JIEKTPOMArHUTHON WHIYKIIMH.
Pacro3naBath, BOCHIpPOM3BOAWTH, HAOIIOIATH SIBICHHUE
CaMOMHAYKITUU, TIOKa3bIBaTh MPUYWHHO-CJICICTBEHHBIC
CBSI3M MpU HAOMIOIeHNH siBiIeHUsT. DOpMyITHpOBaTh 3aKOH
CaMOMHAYKITUH, HA3bIBaTh TPAHUIIBI €0 MPUMEHUMOCTH.
[IpoBomuTh aHANOTHIO MEXIYy CAMOUHIYKLHMEH U
WHEPTHOCTHIO. Onpenensarsb 3aBUCHMOCTD
WHJYKTUBHOCTH KaTyIIKKM OT €€ JJIMHBl M IUIOIIaJx
BUTKOB. OTpeniesiTh B KOHKPETHON CUTYaIluy 3HAYEHUS:
MarHuTHoro noroka, I/1C naaykuun, 3/1C unaykuuu B
OBIDKYIIMXCS — TpoBoaHukax, IJIC camouHmyKuuH,
WHJIYKTUBHOCTb, HHEPTUI0 BJIEKTPOMArHUTHOTO TMOJs.
Haxomutes B nuteparype u MuTepHeTe nHdopmaimo 06
UCTOPUM  OTKPBITUSL  SIBIIGHHUSI  DJIEKTPOMArHUTHOM
WHIYKIIMA, O BKJIAJe B M3YYCHHE OTOTO SIBICHUS
poccuiickoro ¢u3uka 3. X. Jlenma, o Ooprbe cC
MPOSIBJICHUSIMA ~ DJICKTPOMAarHUTHOM ~ WHIAYKIIUA — H
ucnonb3oBanun OMMU B NpOMBINIIIEHHOCTH. ['OTOBUTH
MIPE3CHTAIMH U COOOIIEHHUS 110 U3YICHHBIM TeMaM

3a4CT.
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Konebanus v BOJHBL.
Mexannueckue
KOJIEOaHUS.

JlaBaThb onpeaeieHue MMOHSITHI: KoJIcOaHMS,
KoyieOaTenpHass CHCTEMa, MEXaHWYECKHE KoJjieOaHus,
rapMOHHMYECKHE KoyieOaHus, CBOOOIHBIC KOJIEOaHUS,
3aryxawiue KojeOaHus, BBIHYXKICHHBIE KOJIeOaHUsI.
JlaBaTh omnpeneneHue MOHATHH: PE30HAHC, CMEICHHUE,
aMIUTATYy1a, TIepUoJ, 4acToTa, (aza. HaszpiBaTh ycinoBus
BO3HUKHOBEHHsS  KoyieOaHui. [IpuBOoaWTh MpUMEpHI
KOJIe0aTeIbHBIX CHCTEM. OnuceiBaTh MO
«IPYXUHHBIA MASITHUK», «MAaTE€MaTUYECKUNA MASITHUK».
[lepeuncnars BuAbl KOJIEOATEIBHOTO ABUXKEHUS, HUX
cBolicTBa. Pacmo3HaBaTh, BOCIPOM3BOJUTH, HAOJIO/IAThH
rapMOHHMYECKHE KoJjeOaHus, CBOOOIHBIC KoOJeOaHUs,
3aryxawmiue KojeOaHus, BBIHYXJCHHbIE KoyeOaHus,
pe3onanc. [lepedyncisars criocoObl MOTyYEHUsT CBOOOHBIX
Y BBIHYXKICHHBIX MeXaHn4Yeckux konebanuii. CocTaBisTh
ypaBHCHHE MEXaHUYECKHX KOJICOAHMA, 3aIUCHIBATh €T0
pemenue. OmnpenensaTh MO YPaBHEHHUIO KOJIe0aTEIbHOTO
NBUKEHMsI  mapamerpel  koneOanuil.  [IpencraBisTh
rpaduyecKd 3aBUCUMOCTb CMEIIEHHUS, CKOPOCTH H
YCKOpEHUS oT BpEMEHU npu KOJIeOaHMIX
MaTEeMaTH4ECKOro u MIPYKUHHOTO MAasTHUKOB.
Omnpenensitb 1Mo rpa@uKy XapaKTEepUCTUKU KOJICOAHMM:
aMILUTUTYNly, IEPUOJT U YacToTy. M300paxarh rpaduuecku
3aBUCUMOCTh aMILTUTYIbl BBIHY>KJIEHHBIX KOJICOAHUW OT
4acTOThl  BBIHYXJAWOWIEH  CWIbl.  AHAJIU3UPOBATH
W3MEHEHUEe JaHHOTO Tpaduka Mpu U3MEHEHUU TPEHUS B
cucteMe. BblUMCHATP B KOHKPETHBIX  CHUTYalMsIX
3HAYECHHS Tepuoaa KojeOaHWi MaTeMaTHYeCKOro WU
MPYXUHHOTO MasiTHUKA, SHEpPruu MasTHHKA. OOBSICHATH
TIpeBpaIcHUs SHEPTUH npu KoJIeOaHMIX
MaTeMaTUYeCKOr0 MAasTHHUKA W Tpy3a Ha MpYyXKHUHE.
UccnenoBath  3aBUCHMMOCTH  TIepuoja  KOJeOaHHI
MaTEeMaTUYEeCKOro MasTHMKAa OT €ro JIMHEI, MacChl H
aMIUTUTyabl  Kosiebanuid. McciemoBath  3aBUCHMOCTH

VYcrHblii onpoc,
MUChMEHHBIC
3a/laHusl,
naboparopHas
pabora,
pe3eHTAIHS,
coo011IeHue,
JTUCKYCCHSL.
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nepuosia KojiebaHui rpy3a Ha IpYyKUHE OT Macchl rpysa
1 KECTKOCTU NpYKUHBL. PaboTath B mape u rpymnme npu
PEILICHNN 3a/1a4 U BBIIOJHEHUHU IPAKTUYECKUX 3aaHUM,
UCCIIEIOBAaHUM, IUIAHUPOBaTh dSKCIIEpUMEHT. Bectun
JHMCKycCHIO Ha TeMy «Ponmb pe3oHaHca B TEXHHUKE U
obiTy». Haxomute B smtepatype u  MHTepHere
nHpopmanMi0 00  HCHOJB30BAaHMUM  MEXAHMYECKHX
KosebaHuii B mpuOOpax TIeoJOropa3BeiKH, Uacax,
KayensixX, JAPYIMX YCTpOHCTBaX, 00 MCIIOJIb30BaHUU B
TEXHUKE M MYy3bIKE€ pe30HaHca M O OoprOe ¢ HUM.
['oTOBUThH Mpe3eHTalUuu U COOOIEHUS 0 H3YyYEHHBIM
TeMaM (BO3MOJKHBIE TEMbl MPEACTABICHBl B Y4eOHUKE).
Pemats 3agaun. KoHTpoaupoBaTs pelieHue 3a1a4 caMum
U APYTUMU yYalllUMUCS

Konebanus u BOTHBI.
DNeKTpOMarHuTHBIE
Koje0aHusl.

12

JlaBaTh ompenelieHue TMOHATHH: 3JIEKTPOMAarHUTHBIC
kojeOaHus, KojeOaTeNbHBIH  KOHTYp, CBOOOJHBIE
AJIEKTPOMArHUTHBIE Kosie0aHus, aBTOKOJICOaHUS,
aBTOKoOJIeOaTebpHAs cucrema, BBIHY)K/ICHHbIC
JIEKTPOMAarHuTHhIE KoseOaHus. JlaBaTh ompejaeneHue
MOHSATUN: TEPEMEHHBIN JJIEKTPUYECKUI TOK, AKTUBHOE
COIIPOTHBIICHHE, MHYKTUBHOE COIIPOTHBIICHHE,
€MKOCTHOE COTPOTUBJICHHE, TOJHOE COMPOTUBIICHUE
LIENH MePEMEHHOr0 TOKa, JAEHCTBYIOLIEEe 3HAUCHUE CUJIbI
TOKa, JIeHCTBYIOIIIEE 3HAYCHHE HaTPsOKCHHUS,
TpaHcgopmarop, K03 puneHT TpaHc(hOopMaIHH.
N300paxkaTh cxeMy KoyeOaTelbHOTO  KOHTypa U
ONHUCBHIBaTh MPHUHLUUO ero pabotel. Pacno3HaBarts,
BOCITPOHM3BOIUTH, HAOII0IaTh CBOOOIHBIE
9JIEKTPOMArHUTHBIE KoJiebaHus, BBIHY’K/ICHHBIC
AJIEKTPOMArHUTHBIE ~ KOJICOAaHWs, PE30HAaHC B IIEMH
NEPEMEHHOT0  TOKa. AHaTU3UPOBaTh IPEBpAIIECHUS
SHEPTUU B K0JIeOAaTEThHOM KOHTYpE npu
AJIEKTPOMArHUTHBIX KojeOaHusx. IlpeacraBisaTts B Buje
rpadMKOB 3aBUCHMOCTH JJICKTPUYECKOTO 3apsja, CHIIBI

YerHbI onpoc,
ITUCHbMEHHBIE
3a/1aHMs,
CaMOCTOSATEILHAS
pabora,
MpE3CHTALHNS,
cooOIIeHHE.
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TOKa M HAaIpsDKEHUsT OT BPEMEHU HpU CBOOOIHBIX
JIEKTPOMArHUTHBIX ~ Kosebanusax.  Omnpenensit 1O
rpaduKy KoJIeOaHUH  XapaKTEPUCTHKHU: aMIUIUTYHY,
nepuox M 4acrory. IIpoBoauTh aHajIoOruo0 MexIy
MEXaHUYECKUMHU M 3JIEKTPOMArHUTHBIMU KOJEOAHUSIMH.
3anuceiBath (popmyiay ToMcoHa. BEUUCIATE C TOMOIIBIO
¢opmynbsl ToMcoHa mepuoa M YacTOTy CBOOOJHBIX
AJIEKTPOMArHUTHBIX KoJeOaHuil. Omnpenensite NepHOA,
4acToTy, aMIUIMUTYLy KojeOaHMM B  KOHKPETHBIX
CUTyalUsX. HccenenoBars 3JIEKTPOMAarHUTHbBIE
konebanusa. IlepeuncnsaTh cCBoOMCTBa aBTOKOJIEOAHMIA,
aBTOKOyIe0aTenbHON cucTeMbl. [IpUBOAWTH TPHUMEpPHI

aBTOKoOJIe0aTeNbHbIX CHUCTEM, UCIIOJIb30BAHHUS
aBTOKONeOaHuid. OOBACHATH NPUHIUN  TIOJTYYEHUS
IIEPEMEHHOT O TOKa, YCTPOMCTBO reHeparopa
IIEPEMEHHOI0 TOKA. Ha3spiBaTp 0COOEHHOCTH

IIEPEMEHHOT0 3JIEKTPUYECKOIO0 TOKA HA YyYacTKE LENU C
pesuctopoMm. Ha3piBaTh 0COOEHHOCTH MEPEMEHHOTO
JNEKTPUYECKOTO  TOKAa  HAa  y4acTKE€  ILEenu  C
KOHJIeHcaTopoM. Ha3biBaTh OCOOEHHOCTH MEPEMEHHOTO
JNEKTPUYECKOTO TOKAa Ha YYacTKE LENU C KaTyIIKOW
WHJIYKTUBHOCTU. 3amuchiBaTh 3akoH Oma i 1menu
IIEPEMEHHOT0 TOKa. HaxoauTh 3HaueHus CHIIBl TOKA,
HaIpsDKEHUs, aKTUBHOTO CONPOTUBIIEHUS, UHIYKTUBHOTO
COIIPOTHBIIEHUS, EMKOCTHOTO CONPOTHUBIIEHHUS, MOJHOTO
COTIPOTHUBIICHUS LIENIU MEPEMEHHOI0 TOKa B KOHKPETHBIX
CUTYalUsIX. Brruncnsats 3HAuYEHUs MOIIIHOCTH,
BBIICTSIONIEHCS B 1€MW  TEPEMEHHOro  TOKa,
JEeMCTBYIOIME 3HAYEHNs TOKAa U HanpsbkeHus. HaspiBaTh
yCIIOBUSI ~ BO3HUKHOBEHHUS  pe30HaHCa B  LENH
MIEPEMEHHOT0 TOKa. ONUCBHIBATH YCTPONCTBO, NPUHIUI
NEeNCTBUS U MpUMEHEeHHe TpaHcpopmaTopa. Beraucisath
KOXQPUIMEHT  TpaHCPOpMalMU B  KOHKPETHBIX
cutyamsax. Haxomute B gumreparype u IHTepHere
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nH(OPMALIHIO O MOJYYEHHUH, Nepeiade U UCIOIb30BAHUU
MIEPEMEHHOT0 TOKa, 00 HCTOPUH CO3JIaHHsI U TPUMEHEHUU
TpaHc(OpMaTopoB, HCMOJIH30BAHUM PE30HAHCA B IIEMH
MEPEMEHHOTO TOKa M O Ooppbe ¢ HHUM, ycmexax |
npobiemax 31eKTpodHepreTUKu. CoCTaBlIATh CXEMBbI
npeobpazoBanus sHeprun Ha TOIl m I'DC, a Ttakxke
CXeMy Tepeqaud U MOTpeOJIeHHUs 3JIEKTPOIHEPrHH,
Ha3bIBaThb OCHOBHBIX TOTPEOHTENCH 3JIEKTPOIHEPTHH.
[lepeuncnsaTh NPUUMUHBI TOTEPh SHEPTUU U BO3ZMOKHOCTH
JUIs TOBBIIIEHUS J(PPEKTUBHOCTH €€ HCIOIB30BAHMS.
Bectu nmuckyccuio o monb3e UM BpeAe 3NIEKTPOCTaHLUH,
apryMEHTHPOBATh CBOIO TO3UILHUIO, YMETh BBICITYIINBATH
MHEHHUE APYTUX yYaCTHHKOB. ['OTOBUTH Mpe3EHTAIMH U
COOOIICHUSI 10 M3YYCHHBIM TeMaM (BO3MOXHBIE TEMBI
MIPE/ICTABJICHBI B yUCOHHKE)

Konebanus 1 BOJHEL
MexaHnueckue BOJIHBI

JlaBaTh ornpeneneHue MNOHATHI: MEXaHWYEeCKas BOJIHA,
TorepeyHasi BOJIHa, MPOA0JbHAs BOJIHA, CKOPOCTh BOJIHBI,
JUTMHA BOJIHBI, (pa3a BOJIHBI, TUIOCKAs BOJIHA, BOJIHOBAS
MOBEPXHOCTh, ()POHT BOJHBIL, JIyd. JaBaTh ompeaenecHue
MOHSTUI: 3BYKOBas BOJHA, TPOMKOCTHh 3BYKa, BBICOTA
ToHa, TeMOp. [laBaTh ompeseneHue MOHITHIL: OTpaKeHUE,
MpeTOMJIIEHHUE, TIOTJIOIIEHNE, uHTephepeHIus,
mubpakius, nonspuzanus.  JlaBath  ompeneneHHe
MOHSATUH:  KOTE€PEHTHBIE HMCTOYHUKH, CTOSYasl BOJIHA,
AKyCTHYECKHUM PE30HAHC, TUIOCKOIOISPU30BaHHasl BOJIHA.
[Tepeuncnars CBOMCTBA MEXaHMYECKHUX BOJIH.
Pacmio3nanars, BOCIIPOU3BOIUTH, Ha0JII01aTh
MEXAHUYECKHUE BOJIHBI, IOMEPEUYHBIE BOJIHBI, MPOJOJIbHBIE
BONHBI. Pacmo3HaBaTh, BOCHpPOU3BOINTH, HAOIIOIAThH
OTpaKeHUE, MpEeIOMIIEHHUE, MOTJIOIICHHE,
uHTEp(EpeHIHIO, TG PAKITUIO u MOJISIPU3ALUIO
MEXaHUYECKHX BOJH. Ha3bpiBaTh XapaKTEpHCTUKH BOJIH:
CKOpOCTh, YacTOTa, JAJWHA BOJHBI, pa3HOCTh (a3.
Omnpenenath B KOHKPETHBIX CHTYaIlMsAX CKOPOCTH,

YerHbI onpoc,
MUChbMEHHbBIC
3aJIaHus,
CaMOCTOSITeNTbHAS
pabora,
pe3eHTaIus,
COOOIIIeHHE.
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4acTOThl, JUIMHBI  BOJIHBI, pa3HOCTH (a3  BOJIH.
3anuchiBaTh U COCTABJISITH B KOHKPETHBIX CHUTYaIUSIX
ypaBHEHHUE TapMOHUYECKON Oerymieit BoHbl. Haxonuts B
autepatype u HTepHeTe MHGOPMAITUIO O BO3OYKICHUH,
nepenaye W HUCIHOJIb30BAaHUM 3BYKOBBIX BOJH, 00
WCIOJIb30BAHUU PE30HAHCA 3BYKOBBIX BOJH B MY3bIKE U
TexHuke. Bectm aMcKyccuio O TOiIb3e UM Bpene
BO3ZICHCTBUS ~ HA  4YEJIOBEKa  3BYKOBBIX  BOJIH,
apryMEeHTHUPOBATh CBOIO MO3HIIMIO, YMETh BBICIYIIUBAThH
MHEHHUE APYTUX yYaCTHHKOB. ['OTOBHTH MpE3CHTAIMH |
COOOIIIEHUSI MO H3YYCHHBIM TeMaM (BO3MOXKHBIE TEMBI
MIPEJICTABIICHBI B YICOHHKE)

Konebanus u BOTHBI.
DNeKTpOMarHuTHBIE
BOJIHBI.

1+1(3auer)

JlaBaTh omnpeneneHue NOHITHIA: 3TIEKTPOMAarHUTHOE TI0JIE,
BUXpEBOE dJIeKTpuueckoe mnose. JlaBaTth omnpezneneHue
MOHSATHI: AJIEKTPOMArHUTHBIE BOJHBI, CKOPOCTh BOJIHBI,
JuiiHA BONHBI, (Ga3za BonHBL JlaBaTth ompexneneHue
MOHSATHI: BOJHOBAs TMOBEPXHOCTh, (POHT BOJIHBI, JTyY,
IJOTHOCTh TIOTOKA W3IyYEHUs, TOUYEYHBIM HCTOYHHUK
n3nydyeHus. J[aBaTh onpezeneHure MOHATHM: OTpa)keHHeE,

MIpeIoMJIEHHE, MOTJIOUIEHHE, uHTepdepeHus,
audpakuus, MONIEPEYHOCTb, MOJIIPU3ALUS
ANEKTPOMAarHWTHBIX ~ BOJH.  JlaBath  ompezaeneHue

MOHATUM: PAaJUOCBA3b, PAINUOJIOKALUSA, aMIUIMTYAHAS
MoOAyJALMs, JeTeKTupoBaHue. OOBICHATh B3aUMOCBS3b
MIEPEMEHHBIX JJIEKTPUYECKOTO W MAarHUTHOTO IIOJIEH.
PucoBath cxemy pacnpocTpaHEHHs! 3JIEKTPOMArHUTHOM
BOJMHBI. [lepeuncnsaTe CBOWCTBA M XapaKTEPUCTUKHU
ANEKTPOMArHUTHBIX BOJMH. OOBACHATH MPOLECCHl B
OTKPBITOM  KOJIeOAaTeNbHOM  KOHType,  HPHUHLUI
W3JIy4EHUs. M PEerucTpanu 3JIEKTPOMArHUTHBIX BOJIH.
Pacnio3HaBath, HaOMIOJaTh 3JIEKTPOMArHUTHBIE BOJIHBL,
u3nydeHue,  npuém.  PacnosHaBath, — HaOmoAaTh
OTpa)keHHUE, IIPEIOMIIEHUE, MIOTJIOUICHHE,
uHTeppepeHuio, Audpakuvio W MNOJSPU3ALHIO

VYcrHblii onpoc,
MUCHbMEHHBIC
3a/laHusl,
cpe3oBast
pabora,
KOHTPOJIbHAS
pabora,
pe3eHTAIHS,
co00I1IEHHE,
JTUCKYCCHSI,
3auer.
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JJNIEKTPOMAarHUTHBIX BOJIH. BBIUUCIATE B KOHKPETHBIX
CUTyallMsX 3HAUYEHUS XApAaKTEPUCTUK BOJIH: CKOPOCTH,
YacTOThl, JJUHBI BOJHBI, pa3sHOCTH (a3, TIyOUHY
paavoIIOKALIHH. CpaBHUBaTh MEXAHUYECKUE u
JIEKTPOMArHuTHbIE  BOJNHBL.  OOBACHATH  NPUHLUIIBI
panuocBs3u U TeneBuieHUA. OOBSICHATH TMPHHLUIIBI
OCYILIECTBIICHUS IIPOLIECCOB MOZYJIALIMH U
neTekTupoBaHus. M300paxars NPUHIMITHAIBHBIE CXEMBI
paguonepesaTuuka U paguonpuéMHuka. OcyllecTBIATh
paguonepenady u paauonpuéM. OOBSCHATH MPUHIUIIBI
nepeaayu N300pakeHUs TeenepesaTYuKoM U MPUHLUIIBI
npuéma u3zo0paxeHus TeneBusopoMm. Mccienosathb
CBOMCTBA  JJIEKTPOMAarHUTHBIX BOJH C  IIOMOILBIO
MoOminbpHOTrO  Tenedona. HaspiBaTh ©  ONHUCHIBATH
COBpEMEHHBIE cpeacTBa cBA3U. Beienats pons A. C.
[lomoBa B W3y4eHMM DJIEKTPOMArHUTHBIX BOJH U
CO3aHMU panguocBa3u. OTHOCHUTBCA C YBaXEHUEM K
Y4€HBIM U HX OTKpHITUSIM. OOOCHOBBIBaTH Ba)XHOCTh
OTKDBITHSl DJIEKTPOMAarHUTHBIX BOJIH JUIA  Pa3BUTHSA
Haykn. Haxomute B sjureparype u  HHTepHere
uH(pOpMaIHIO, ITO3BOJISIOILYIO OTBETUTH Ha
MOCTaBJIEHHbIE BOIpochl 1o Teme. Haxoguts B
muteparype u HTepHeTe HHPOpMaLUIO O BO30YXKIEHUH,
nepesiaye U MCIOJIb30BAHNUH AJIEKTPOMArHUTHBIX BOJIH, 00
onbiTax I'epna u mx 3HaueHuMu. Bectum nuckyccuio o
MoJIb3¢ U Bpele  HUCIHOJb30BaHUS  YEJIOBEKOM
JNEKTPOMAarHUTHBIX  BOJH, AapryMEHTUPOBAaTh  CBOIO
MO3UIMIO, YMETh BBICAYIIMBAaTh MHEHUE JPYTUX
YYaCTHHUKOB. ['OTOBUTH MpPE3EHTAIMM U COOOIIECHUS I10
M3Y4YEHHBIM TeMaM (BO3MOXKHBIE TE€MbI MPEJCTABIECHbI B
yueOHUKE)

Ornruka.
CBeTOBBIE BOJHBI.
I'eomeTpuyeckas u

22

1+1(3auer)

HaBaTI) OMpECACIICHUC MMOHSITHM: CBE€T, ICOMETpHUYCCKad
OIITHUKA, CBETOBOH JIy4, CKOpPOCTbH CBC€Ta. I[aBaTB
OIPCACIICHUC TMOHSITHM: OTPAXCHUC CBCTA, MPCIIOMIICHUC

VYerHbI onpoc,
IIUCBMEHHBIE
3a/1aHMS,
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BOJIHOBAsA OIITHKA.

CBETa, IOJIHOE OTPAXXEHHE CBETa, YroJl MaJCHUs, Yol
OTPAXKEHUSA, YroJl  MPEJIOMIICHHS, OTHOCUTEIbHbBIN
MOKa3areiab IMpeIOMIICHUs, aOCOJIOTHBIM IOKa3aTelb
npenoMieHusd. JlaBaTh OIpEAE/ICHHE IOHATHM: JIMH3A,
(hOKyCHOE pacCTOsSHUE JIMH3bI, ONTUYECKAsl CHUJIA JTUH3HI.
JlaBaTh ompeneneHue NOHATUN: JUCIEPCHS  CBETa,
uHTepQepeHus CBETAa, mudpaxus CBETA,
TuGpakIMoOHHAs  pemérka,  NONsApHu3alus  CBeTa,
€CTECTBEHHBI CBET, IIOCKO-TIOJSIPU30BAHHBIA  CBET.
OnuceiBaTh  METOABI HU3MEPEHHUS CKOPOCTU  CBETa.
[lepeuncnars cBoOWCTBa CBETOBBIX BOJIH. Pacno3HaBatsb,
BOCIPOU3BO/IUTD, Ha0JII01aTh pacupocTpaHeHue
CBETOBBIX BOJIH, OTPa)KEHUE, MIPEIOMIICHUE, TOTJIOIIECHHE.
Pacnio3naBath, BOCIPOM3BOIUTH, HAOIIOAATH JHCIIEPCHUIO,
uHTEpPEepeHINI0, AUPPAKIIUIO U TOISIPU3AINIO CBETOBBIX
BoJIH. DopMmynupoBaTh NpuUHOUN [tolreHca, 3aKOHBI
OTpaXE€HUA M MpPEJIOMJICHUS CBETa, TIPAaHUIBI HX
MPUMEHUMOCTH. Crtpouts X0H JIyda B
IUIOCKONApAJUIEIbHONW IIJIACTUHE, TPEYTrOJIBHONW NPHU3ME,
TOBOPOTHOM MpHU3ME, 000pavMBaIONIEe MpU3Me, TOHKOMN
nuH3e. CTpouTh u300pakeHHe IMpeaMeTa B IUIOCKOM
3epKajie, B TOHKOW JuH3e. [lepedncisTe BUIBI JIMH3, UX
OCHOBHBIC  XApaKTEPUCTUKU - ONTHUYECKHW LIEHTD,
rJIaBHasg OMNTHYecKas oOcCh, (OKyC, oONTHYEeCKas CHJa.
Onpenendarb B KOHKPETHOW CHUTyallud 3HAYEHUsS yria
MaJeHus, yria OTpaXeHus, yria MpeIOMIICHHUS,
OTHOCUTEIIBHOTO IoKa3arerst MPEIOMIIEHUS,
abCOIIOTHOTO MOKAa3aTels MPEeJOMIICHUsI, CKOPOCTH CBETa
B cpene, (DOKYCHOTO paCCTOSHUS, ONTUYECKON CHIIBI
JIMH3BI, YBEIWYEHUs JMH3bI, Mepuoaa AuGpaKkIuOHHON
pELIETKH, MOJIOKEHUS uHTEP(EPEHITMOHHBIX u
T (HPaKITMOHHBIX MaKCHMYMOB u MHHUMYMOB.
3anuceiBaTh (HOPMYITY TOHKOHM JIHMH3BI, PACCUUTHIBATH B
KOHKPETHBIX CUTyallMsIX C €€ TMOMOIIbI0 HEU3BECTHBIC

nabopaTopHas
pabora,

cpe3oBas pabora,
KOHTPOJIbHAS
pabora,
pe3eHTAIHS,
coo0111IeHHeE,
3ayer.
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BelMUUYUHBI. OOBSACHATH NPUHLUI KOPPEKLUHU 3pEHUS C
IIOMOILIBI0  OYKOB. OKCIEPUMEHTAJIBHO  OIPEIEISTh
[I0Ka3aTesb MPeOMIICHHsI cpelibl, (POKYCHOE PacCTOsIHUE
coOuparomield U pacCeHBArONICH JIMH3, JUIMHY CBETOBOM
BOJIHBl C  IOMOLIbIO  JU(PPAKUMOHHOM  PElIETKH,
OLIEHUBAaTh WH(POPMALMOHHYIO EMKOCTh KOMIAKT-IUCKA
(CD). [MepeuncisTsy obacTu IPUMEHCHHS
uHTephEepeHNH cBeTa, MU(PPAKIMKA CBETA, MOJISAPU3ALUN
cera. MccnenoBarh 3aBUCHMOCTD yIila MPEJIOMIIEHUS OT
yria najeHusi, 3aBUCUMOCTb PAaCCTOSHUSI OT JIMH3BI JI0
1300pakeHUs] OT PACCTOSHUS OT JIMH3bI JI0 IpeIMeTa.
[IpoBepsiTp TrUNOTE3BI: YroJ MPEJOMIIEHUS MPSAMO
[PONOPLMOHANIEH  yINIy  MajeHus, Mpd  IJIOTHOM
CIIO)KEHHUU JIBYX JIMH3 ONTHYECKHE CHJIbI CKJIAJbIBAIOTCS.
KoHcTpyupoBaTh MoJienu TenecKona U/Mikl MUKPOCKOIA.
PaGoratp B mape ® Tpynme Npd  BBIIOJHEHUH
NPAKTUYECKUX  3aJaHUM,  BBUIBWXKEHMHM  THUIIOTE3,
pa3paboTke METOJOB MpOBEpKH rumnores. IlmaHupoBaTh
JEATEIBHOCTh 110 BBIIOJIHEHWIO U BBINOJHATH
UCCIIEIOBAaHUsI  3aBHCHUMOCTH  MeXAy (DU3HUYECKUMHU
BEJIMYUHAMH, DKCIIEPUMEHTAIBHYIO NTPOBEPKY TMIIOTE3BI.
Haxomuts B nurteparype u MuTepHere mHdoOpmaiuio o
ouorpadusx W. Herotona, X. I'toiirenca, T. FOnra, O.
®penenst, 00 UX Hay4yHbIX paboTax, 0 3HAYEHUH UX padoT
JUIsL COBPEMEHHOW Hayku. BbICka3bIBaTh CBOE MHEHHE O
3HAUYEHUU HAYYHBIX OTKPBITUH M paboT mo ontuke .
Hetorona, X. T'woiirenca, T. IOura, O. Openesns.
Bocnpunumare, aHanu3upoBaTh, IepepadaThIBaTh U
OpeabsBIATE  MH(OpPMAIMIO B COOTBETCTBUHM  C
MOCTABJIEHHBIMU  3aJayaMd.  BpIIensaTb  OCHOBHBIE
II0JIOKEHUS KOPITYCKYJIIPHOW M BOJHOBOM TEOPHH CBETA.
YyactBoBaTh B OOCYKIEHUM ITHUX TEOpUH U
COBPEMEHHBIX B3IVIJ0B HAa NPUPOJY CBETA. YKa3blBaTbh
IpPaHUIBl NPUMEHUMOCTH TIE€OMETPHUYECKONW ONTHKHU.
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['oTOBUTH mMpe3eHTaluu U COOOIIEHUS MO H3YYEHHBIM
TeMaM (BO3MOXHBIC TEMbI IPEJICTABJICHBI B YICOHUKE)

Onruka.

JlaBaTh ompejelieHue IOHATUHI: TEIUIOBOE H3IIydeHHUE,
JNEKTPOIIOMUHECLICHLINA, KaTOIOJIFOMUHECLICHIINS,
XEeMUJIIOMUHECHEHIIUsA, (oTomoMuHeceHnus. JlaBathb
OINpElIEIICHUE MOHATUN: CIUIOIIHOW CIEKTp, JUHEHYaThli
CIEKTp, IIOJIOCATBIA CIIEKTP, CIEKTP IOIJIOLIEHUS,
CHEKTpaJbHbI aHanmu3. llepedncnsaTs BUABI CIEKTPOB.
Pacrnio3HaBath, BOCIIPOM3BOANTh, HAOMIONATh CILIOLIHOMN

VYcrHblii onpoc,
MUChMEHHBIC
3a/laHusl,
nabopaTopHas
pabora.

0 CIIEKTp, JUHEUYATBI CIEKTP, MOJIOCATBIA CIEKTP, CIIEKTP
N3nydyeHue u CeKTpsl.
u3NydyeHus: u moriouieHus. M3o0paxkars, OOBSACHATH U
AQHAIM3UPOBATh KPUBYIO 3aBUCUMOCTH paclpeeecHus
SHEPrUd B  CHEKTpe abCoNIOTHO u&pHOro  Tena.
[lepeuncnsaTs BUIBI 3JIEKTPOMArHUTHBIX W3IIYYCHHUH, UX
WCTOYHUKH, CBOWCTBa, NpuMeHeHue. Mcnonab3oBarh
LIKATy AJIEKTPOMArHUTHBIX BOJIH. CpaBHUBATh CBOWCTBA
3JIEKTPOMArHUTHBIX BOJIH Pa3HbIX JIMANla30HOB
JlaBaTh ormnpejenieHHe TOHSATHN: COOBITHE, TIOCTYNAT, | YCTHBIN OMpocC,
COOCTBEHHasi MHEpIMalbHas cucreMa oTcuéra. JlaBaTh | MUCHbMEHHBIE
onpeaeseHue MMOHSATHH: COOCTBEHHOE BpeMms, | 3aJaHus,
coOCTBeHHas /JIMHA Tejla, Macca IOKOs, WHBAapUaHT, | cCpe30oBas
sHeprusi TOKOsi. OOBACHATH TPOTUBOPEUHS MEXIy | paboTa,
KJIACCUYECKOW  MEXaHUKOM U DIIEKTPOJMHAMUKOM | KOHTPOJIbHAA
. Makcaemna U HNPUYUHBI MOSIBJICHUS CTO. | pabora,
OCHOBBI CTIeTIHAIBHOM
N ®opmynupoBate noctynatel CTO. @opMynupoBath | Npe3eHTaLus,
p 1+1(3auer) BbIBOAbI K3 moctynmaroB  CTO u  oOBACHATH | cOOOIIEHUE,
OTHOCUTEITEHOCTH
(CTO) pensaTuBucTcKkre d3PPEKTH COKPAIICHHS Pa3MEPOB Tejla U | 3a4eT.

3aMeJICHUSI BPDEMEHU MEXTY IBYMsI COOBITUSAMH C TOUYKH
3pEeHHs ABUKYILIEUCS CUCTEMBI OTCU€Ta. AHAIMU3UPOBATDH
bopmyny PETATUBUCTCKOTO 3aKOHAa CIIOKCHHUS
ckopocteil. [IpoBOAMTH MBICIEHHBIE 3KCHEPUMEHTHI,
noaTrBepxkaaomme mnoctynarel CTO u uxX criencrBus.
Haxoautb B KOHKPETHOM CHUTYyalluu 3HAYEHUsI CKOPOCTEU
ten B CTO, MHTEpBaJIOB BPEMEHH MEX]Y COOBITHUSIMHU,




64

AJIWHY TCJ1a, SHEPTHUIO IMOKOA YaCTULBI, IIOJHYIO S3HCPTHUIO

qaCTUIbI, peJIHTI/IBI/ICTCKI/Iﬁ HUMITYJIBC qJaCTHUIIBI.
3anuceIBaTh BBIPAXCHUEC I DHCPIUH IIOKOSA M ITOJTHOM
OHCPIrun qacTul. H3marath CYTb IpuHOuIIa

cooTBeTcTBUS. Haxoaute B nutepatrype u VHTepHeTe
uHpopManuio 0 Teopuu d¢pupa, 00 IKCICPUMEHTAX,
KoTopele  mpuBenu Kk cozmanuro  CTO, 00
OTHOCHUTEJIBHOCTH PAaCCTOSHUM U MPOMEXYTKOB BPEMEHH,
o Ouorpadum A. DiiHmTeiiHa. Bbicka3biBaTh CBOE
MHeHue o 3HaueHun CTO nns COBPEMEHHON HayKH.
['oTOBUTH mMpe3eHTaly U COOOILIEHUS MO H3YYEHHBIM
TeMaM (BO3MOXHbBIE TEMbI IPEJICTABJIECHbBI B YYEOHUKE)

10

KBanroBas ¢duzuka.
CBeTOBBIE KBAHTEIL.

10

JlaBatb omnpenenenue NoHATU: GpoTorddexT, KBaHT, TOK
HACBHIIICHUS, 3aJiep)KUBAIOIEEe HAmpspKeHue, padora
BBIX0/]1a, KpacHas rpaHMIa dhoTorpdekra.
dopmyaupoBaTh MPEAMET U 33/1a4¥ KBAHTOBOU (DU3HKH.
Pacno3naBate, HaOmogaTh  sBieHHE  (oTodddekTa.
OnuceiBate  onbITel  CronmeroBa.  dopmynupoBaTth
runote3y [lnaHka o kBaHTaX, 3akoHbI (hoTodddeKTa.
AHanusupoBath 3akoHbl (oTodddexra. 3anuchiBaTh U
COCTaBJIATh B KOHKPETHBIX CHUTyallUsIX YypaBHEHUE
OiHmTeiHa a8 Qorodddexta M HAXOOUTH C  €ro
MIOMOIIbI0 HEWU3BECTHBIE BEJIUYUHBL. BblumMciasats B
KOHKPETHBIX  CHUTYyallUsiX 3HAYCHUS  MaKCHUMaJIbHOMN
KMHETHUYECKOW SHEepruu  (POTORIEKTPOHOB, CKOPOCTH
(OTOPNEKTPOHOB,  pabOThl  BBIXOZAA,  3alMPAIOLIETO
HanpsOKEeHNs, YaCTOTHI u JUTUHBI BOJIHBI,
COOTBETCTBYIOIIUX KpacHOW rpanune (ortodddexra.
[IpuBoauTh mnpUMepsl HCMONB30BaHUS  (oTodddekTa.
OOBACHATh CYTh KOPITYCKYJSIPHO-BOJIHOBOTO JIyali3Ma.
OmnuceiBath onbIThl JleGeneBa Mo U3MEPEHUIO TaBIICHUS
CBeTa W OMBITH BaBmiioBa mo ontuke. ONMHUCHIBATEH OIIBITHI
o T pakum JJIEKTPOHOB. dopMynupoBaTh
COOTHOIIICHHE HeompenenénHocteir [eizenbepra wu

VYcrHblii onpoc,
MUCHbMEHHBIC
3a/laHusl,
Mpe3eHTalus,
COoOO0ILIeHHE.
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OOBSACHATH €ro cyTh. HaxomuTe B jauTeparype u
Wntepnere wuHdpopmanuio o paborax Cronerosa,
JlebeneBa, BaBunoBa, Ilnanka, Komnrona, me Bpoitms.
Boiaensate posib pOCCUHCKMX YYEHBIX B HCCIEIOBAHUU
CBOMCTB cBeTa. [IpuBOAUTH IPUMEPHI OMOJIOTUYECKOTO U
XMMHYECKOIO JIEUCTBUA CBETA. | OTOBUTH MPE3EHTALUU U
COOOIICHUSI MO HM3YYCHHBIM TeMaM (BO3MOJKHBIE TEMBbI
MPEJICTABIICHBI B YIEOHHKE)

11

KBanToBas ¢pusuka.
AToMHas pu3MKa.

JaBaTb  omnpeneneHue  INOHATUN:  aTOMHOE  SIpO,
SHEPreTUYEeCKU  ypoOBEHb,  DJHEpPrus  HMOHHU3ALUW,
CIIOHTAHHO€ U3JIyY€HHUE CBETA, BHIHYKICHHOE U3IyYCHHE
ceera. OnuceiBaTh ONBITH Pesepdopaa. OmnuceiBaTth U
cpaBHUBaTb Mozenu atomMa Tomcona u Pesepdopna.
PaccmatpuBath, ucciaenoBaTh U ONUCHIBAThH JIMHEHYATHIE
crekTpbl. PopMyIMpOBaTh KBAaHTOBBIE NOCTYNATHl bopa.
OOBACHATD JIMHEWYAThIE CIEKTPHl aroMa BOJOpPOJA Ha
OCHOBE KBaHTOBBIX IOCTyJaToB bopa. PaccuurteiBaTth B
KOHKPETHOW CHTyalldd YacTOTy M JUIMHY BOJIHBI
UCIycKaeMoro (oToHa IpHU Mepexojie aToMa U3 OJHOT0
CTAallMOHAPHOTO  COCTOSIHMSI B JAPYroe€, DJHEPIHlo
MOHM3AlMM aTOMa, BBIUUCIATH 3HAYEHUS PaJnyCOB
CTAIMOHAPHBIX OPOUT HJIEKTPOHOB B atoMe. OmNUCHIBATH
YCTPOHCTBO M OOBSACHATH NMPUHLMUI JIEHCTBUS J1a3epOB.
Haxomute B nureparype u MHrepHere cBeneHus o
(akTax, HOATBEPKJIAIOIIUX CIIOKHOE CTPOEHHE aToMa, O
paboTax y4y€HBIX MO CO3/IaHHIO MOJIETHN CTPOEHUS aToMa,
MIOJIYYEHUIO BBIHYKJIEHHOTO M3JIy4€HHUs, O MPUMEHEHUU
Ja3epoB B HayKe, MEIULMHE, IPOMBIIUIEHHOCTH, OBITY.
Bolaensate ponp pPOCCHMCKUX YYEHBIX B CO3JaHUU H
WCIIOJIb30BaHUU J1a3epoB. ['OTOBUTH mpe3eHTauuu U
COOOIICHUSI 10 M3YYEHHBIM TeMaM (BO3MOXHBIE TEMbI
MIpe/ICTaBJICHbI B yUEOHHKE)

YcrHblii onpoc,
MUChMEHHBIC
3a/laHusl,
naboparopHas
pabora,
pe3CHTAIIHS,
CcOoOO0ILIeHHE.

12

KBanrtoBas dusuka.
duznka aTOMHOTO

16

I[aBaTB OIIPCACIICHUA IMOHATUM: MacCOBOE qucCJo,
HYKJIOHBI, SAOCPHBIC CHJIbI, BHPTYAJIbHBIC YaCTHUIHI,

YeTHBI onpoc,
IIMCBMCHHBIC
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sJpa.

ne(eKT Macc, SHeprusi CBs3U, YAEIbHas SHEPrHsl CBS3U
aTOMHBIX  sxep. JlaBare  ompeneneHus — NOHSATHM:
PaZMOaKTUBHOCTb, AKTUBHOCTb pazvoOaKTUBHOTO
BELIECTBA, IE€PUOJ  IoJypacmazna, HUCKYCCTBEHHas
PagMOaKTUBHOCTb, SAJEPHBIC PEaKLHH, DHEPreTUYECKUI
BBIXOJ SJIEPHOM peakuMM, LENHas sJepHas peaxkuus,
KOY(Q(QHUIHUEHT pa3MHOXKEHHUS HEHTPOHOB, KpUTHUYECKas
Macca, peaKTOpbI-pPa3MHOKUTENH, TepMOsIEpHas
peakuus. CpaBHHBAaTh CBOMCTBAa IIPOTOHA M HEWTPOHA.
OnuceiBaTh  MPOTOHHO-HEUTPOHHYIO  MOJENb  sijipa.
Onpenensars cocTaB siAep pa3iMYHBIX D3JEMEHTOB C
nomouipio Tabnunsl MenneneeBa. M300paxaTh 1 yUTaTh
cxeMmbl aromoB. CpaBHUBaTb CHIIy 3JIEKTPUYECKOTO
OTTaJKUBaHUS IPOTOHOB U CHJIYy CBSI3U HYKJIOHOB B SIJIpE.
[lepeuncnare M ONMCHIBaTH CBOMCTBA SIAEPHBIX CHIL
OOBSCHATH OOMEHHYIO  MOJCNIb  B3aHMMOJICHCTBUSL.
Bbruucnare aedexkr macc, 3HEpruro CBS3U U YIEIbHYIO
SHEPTUI0  CBA3M  KOHKPETHBIX  aTOMHBIX  sijiep.
AHanu3upoBaTb CBA3b YACIBHOM DHEPIUHM CBA3U C

YCTOMYUBOCTBIO saep. [Tepeuncnsars BUJIBI
pPaMOaKTUBHOIO pacmaaa aToMHBIX sjep. CpaBHUBATh
cBOlicTBa  anb(a-, Oeta- W ramMMa-u3Iy4YeHUM.

3anuchiBaTh NpPaBHJa CMEIIEHUS IPU PagUOAKTHBHBIX
pacnaznax. OrmnpenensiTh >3JEMEHTHI, oOpasyroumecs B
pe3ysbTaTeé paJAMOaKTUBHBIX pPaclagoB. 3alKChIBaTh,
OOBSACHATH 3aKOH PAaJUOAKTHBHOTO paclaja, yKa3blBaTb
rpaHunel  ero  npumeHumoctu.  Ompenenste B
KOHKPETHBIX CHUTYallMsIX YHCJIO HE pacHaBIIUXCS SAep,
YHUCJIO paclaBIIMXCS SAAEp, MEpUOJ  IOJypacnaja,
aKTUBHOCTh BellecTBa. llepedyncnsaTs W ONUCHIBATH
METOAbl HAOMIONEHUS M PErucTpalldil 3JIEeMEHTapHBIX
gactull. HaOmromate Tpeku anbda-4acTuil B Kamepe
Bunbscona. PeructpupoBaTh SAE€pHBIE U3IYYEHUS C
noMompo cuy€rurka l'eiirepa. OnpenensiTe UMIYJIbC H

3aj1aHus,
nabopaTopHas
pabora, cpe3oBast
pabora,
KOHTPOJIbHASI
pabora,
Hpe3eHTaIHs,
cooOuieHue.
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SHEPTUI0 YACTULIBI PU ABMKEHUU B MArHUTHOM T0JI€ (110
dororpadusm).  3anuceiBaTh  SACPHBIE  PEAKIUH.
Onpenenarsb MPOYKThI AJIEPHBIX peakuuii.
PaccunTheiBaTh SHEPrUYECKUM BBIXOJ SAEPHBIX PEAKIUH.
OnuceiBaTh MEXaHU3Mbl JEIEHUS SAEp W LENHOU
SIEPHOM  pEaKLUu. CpaBHuBaTh  siepHbBIE U
TepMosifiepHble  peakuud.  OOBACHATH  MPHUHIIMIIBI
YCTPOMCTBA M pabOTHI SAJIEPHBIX PEAKTOPOB. YUaCTBOBATh
B 00CYXJIEHUU NPEUMYIIECTB U HEIOCTAaTKOB SACPHOMN
SHEPreTUKU. AHaJIM3UPOBaTh  ONACHOCTh  SIIEPHBIX
W3IIYy4eHUN [ SKUBbIX opraHu3moB. Haxoauts B
nuteparype u HMHTepHeTe cBeleHHS 00 OTKPBITUH
MPOTOHA, HEUTPOHA, PAJUOAKTUBHOCTU, O MOJYYEHHH M
WCIIOJIb30BAHUM  PAJMOAKTUBHBIX  HM30TOIIOB, HOBBIX
XUMUYECKUX 3JEMEHTOB. BBIACIATH pOIb POCCHUUCKUX
Y4EHBIX B HCCIEAOBAHUAX ATOMHOIO SApa, OTKPBITHH
CIIOHTaHHOT'O JEJICHUs SIAEp ypaHa, pa3BUTUU SACPHOU
SHEPTeTUKH, CO3JlaHWU HOBBIX u30TOmoB B OWSAU
(OObeTMHEHHBIM MHCTUTYT SAEPHBIX HCCIEIOBaHUU B T.
Jyoue). T'oTroBUTH Tpe3eHTAIMM U COOOIICHHS TI0
U3Y4YEHHBIM TeMaM (BO3MOKHBIE TEMbI INPEJICTABIECHbI B
y4ueOHUKeE)

13

KBanToBas ¢pusuka.
OneMeHTapHbIE
YJaCTHUIIBL.

1(zauer)

JlaBaTb OIpenelieHUe NMOHATUN: aHHUTWIIALNS, JICITOHBI,
aZpoOHbI, KBapK, IIIOOH. IlepednciaTh OCHOBHBIE
CBOMCTBA DJIEMEHTAPHBIX 4YacTULl. BelaenasaTs rpymnmsl
3JIEMEHTaPHBIX YacTHII. Ilepeunciars 3aKOHBI
COXpaHEHUs1, KOTOPBIE BBIINOJIHSAIOTCS IIPU IIPEBPALLECHUIX
yacTul. ONHCBIBATh NMPOLECCHl AaHHUTWIISILUNA YacTULl U
AQHTUYACTUL U POXKIEHHUs DIIEKTPOH-TIO3UTPOHHBIX IIap.
HazpiBaTh u cpaBHMBaThb BUABl (yHIaMEHTAIbHbBIX
B3auMoJeicTBUil. OnNHCBIBaTh pPOJb YCKOPUTENIEH B
W3y4YEHUHN JJIEMEHTAPHBIX 4acTull. Ha3piBaTh OCHOBHBIE
BHUJIBl YCKOPHUTEJIEH JJIEMEHTapHbIX yacTul. Haxomuts B
muteparype u VHTepHere cBeneHus 00 ucTopuu

YeTHBI onpoc,
IINCBbMCHHBIC
3a/1aHMS,
MIpE3CHTALNS,
co00I1IEHHE,
3a4er.
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OTKPBITUSl DJIEMEHTAPHBIX 4YacTUI, O TpEX OJTamax B
pa3BUTUM (U3MKH DJIEMEHTapHBIX dYacTuil. ONHCHIBATH
COBPEMCHHYIO (PH3UYECKYI0 KapTUHY Mupa. [ 0TOBUTH
MpEe3eHTAIlM W COOOLICHHS 10 W3YyYCHHBIM TEeMaM
(BO3MOXHBIE TEMBI IIPEJICTABIICHBI B YUCOHUKE)

14

Crtpoenue Beenennoii.

10

1(zauer)

HaBath ompenencHue MOHATHI: HeOecHas cdepa,
SKJIMIITUKA, HEOECHBIM 3KBATOp, MOIIOC MUPA, OCh MUDA,
Kpyr CKJOHEHHUS, NPSAMOE BOCXOXKIEHHE, CKJIOHEHUE,
Iapajulakc,  IapceK, AacTPOHOMHUYECKas  €IMHHULA,
nepurenuii, adenwii, COJHEYHOE 3aTMEHHE, JIYHHOE
3aTMEHUE, IJIAHEThl 36MHOM TIPYIIbI, IJIaHETHI-TUTaHTBhI,
acTepous, METeop, MeTeopuT, Gorocdepa, CBETUMOCTS,
npoTyOepaHel, IyJbcap, HEWTpOHHas 3Be3/a, 4EépHas
Jblpa, NIPOTO3BE3/la, CBEPXHOBAas 3BE€3/la, TaJIaKTHKAa,
KBa3ap, KpacHOE CMeIIeHHe, Teopusi bosbloro B3pbIBa,
Bo3pacT Bcenennoil. Habmionate JlyHy u 1uiaHeTsl B
TEJIECKOI. BbInenars 0coOEHHOCTH CHUCTEMBbl 3eMilsi-
Jlyna. Pacio3naBatb, MOI€TMpOBaTh, HAOIIOAATH JTYHHbIE
U coJIHEUHble 3aTMEHUsA. OOBACHATh NPUIUBBI U OTJIUBBI.
®opmynupoBaTh U 3amuchiBaTh 3akoHbl  Kemepa.
OnwuceiBatb CTpOEHHE Conneunoit CUCTEMBI.
[lepeuncnsrh miaHeTsl U BUABI MalblX Tel. ONUCHIBATH
crpoenne Connna. HaGnromaTe coiHEYHbIE ISTHA.
CobOmronate mpaBuia 0€30MaCHOCTH TpU HAOIIOIEHUN
Connua. IlepeuncnaATs TUNWYHBIE Tpynnbsl  3BE3,
OCHOBHbIE  (DM3MUYECKHE  XapaKTEpPUCTUKU  3BE3J.
OnuceiBaTh ABOJIIOLMIO 3BE3] OT POXKIAEHHUS 10 CMEPTH.
HazpiBaTh camble  sipkue 3BE3IBI M CO3BE3IUS.
Ilepeuncnarb BHUIBI TallaKTUK, ONMCHIBATH COCTaB M
CTpO€HHE ranakTuk. Bepienars Mueunsiil Ilyte cpenn
apyrux ramaktvuk. Onpenenste Mecto  ConaHEdHOR
cuctembl B ['anakTuke. OnieHUBaTh MOPSJIOK PACCTOSIHUM
70 KOCMHYECKHX O00BEKTOB. OMHCHIBaTh CyTh KPAacHOTO
CMEIIEHUS W €ero MHCIOJIb30BaHHE TMpPH H3YYEHHH

YerHbI onpoc,
MHCbMCHHBIC
3a7aHus,
Mpe3eHTalus,
CcOo00IIIeHHE,
3a4er.




69

raiakTuk. [IpuBOIUTE KpaTKoe U3JI0KEHUE TEOPUHU
bosbmioro  B3pblBA M TEOPUM  paACLIMPAIOLIEHCA
Bcenennoit. OOBSACHATH CyTh NOHATHH  «TEMHas
Marepusi» U «TEéMHasg 3Heprus». [IpuBoauTH NpuUMeEps
WCIIOJIb30BAaHUS 3aKOHOB (U3UKH i1 OOBSICHEHUS
MPUPOJBl KOCMHUYECKHX 00BbeKTOB. PaboraTh B mape u
IpylIle NpU BBIIOJHEHUH NPAKTUYECKUX 3aJaHUM.
Wcnonb3oBare IHTEepHET a8 MOMCKAa H300pa)KeHUI
KOCMHYECKHUX O0O0BEeKTOB W wHHpOpMamuu 00 uX
OCOOCHHOCTSIX. Y4acTBOBaTh B OOCYXJIEHUU H3BECTHBIX
KOCMHMUYECKMX HCCIeOoBaHUN. BpinensaTe coBeTckue Hu
pPOCCHIICKHME IOCTHKEHHUSI B 00JIaCTU KOCMOHABTHKU M
ucciaeaoBaHusi KocMoca. OTHOCUTBCS C YBOXKEHHEM K
pOCCHUIICKMM YY€HBIM M KOCMOHaBTaMm. HaxomuTe B
nuteparype u MHTepHeTe cBelleHUs Ha 3aJJaHHYI0 TEMY.
l'oToBUTH mNpe3eHTanuu U COOOLIEHUS MO H3YYEHHBIM
TeMaM

Ob6o061matonee [loBTOPUTH H3ydeHHBII MaTepuan. Pemarh cioxHbIe | YCTHBIN OIpoc,
15 | MOBTOpEHHE H 4 0 ¢busnyeckue 3a1aun. NUCbMEHHBIE
MPAaKTUKYM 10 3aJIaHMsL.
peLIeHHIO 3a/1a4.
136 5+6(3auer)
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5. JInCT KOPPEKTHUPOBKH U BHECEHNSI H3MEHEHHUIl B pad0o4ylo mporpamMmmy.



