Ipunoscenue 6 k OOIl COO

DoH/1 OLIECHOYHBIX CPEACTB
no npeamery «Pusuka»

(10-11 knaccer)



MHHOACHUTEJIbBHASA 3AIIMCKA

Hannbiii GOHI OIEHOYHBIX CPEICTB cocTaBiieH Ha ocHOBe cojaepxkanus OOIT COO B cooTBeTCTBUU
¢ @OIT COO u yaérom HopM [onoxxenust 0 popmax, MepruoOAUIHOCTH, MOPSAIKE TEKYIIETO KOHTPOJIS
yCIIEBAEMOCTH,  MPOMEXKYTOYHOM  aTTeCTallMd  Y4YalluXCs,  OCBauMBAIOIIUX  OCHOBHBIC
oOpa3oBatenbHbIe IporpaMMsl U [1on0keHus 0 GoHe OIEHOYHBIX CPENICTB.
Heasimu pa3padoTku U ucnojb3oBanus 6a3sl POC aBAAOTCSA:

— OIlIeHKa KauecTBa 00pa30BaHus M0 YIeOHOMY IIPEIMETY;

— o0ecnedyeHne cornocTaBUMOCTH 00pa30BaTENbHbIX TOCTHKEHUHN yJallluxcs B

3aBHCHUMOCTH OT YCIOBHI 00pa30BaTEIbHOTO MPOIIecca;

— TmoAroroBka ydamuxcs K npouenypam BIIP, OI'D, EI'D u I'B3;
- IOJITOTOBKA YYaIUXCsl K HOBOM OIIEHKE KadecTBa 1o Mojeiu PISA;

—  BBISBJICHHE MTPOOCIIOB B 3HAHUSAX YUAIIUXCS U CBOCBPEMEHHAs KOPPEKTHPOBKA HX

WMHJUBUAYAIbHOTO O0OyYeHUS;

— ompeaenenue 3p(GEKTUBHOCTH OpraHU3aIli 00pa30BaTEIHLHOTO MpoIlecca B MIKOJIE.
®OC mo mpenMmery, Kypcy, AUCIHILIMHE SBISETCS HEOTHEMJIEMONH YacThl0 HOPMATHBHO-
METOJIMYECKOTO OOECIIEYCHUsI CHCTEMBI OIICHKH KadyeCcTBAa OCBOCHHUS YYAIIUMHUCS OCHOBHOU
obpaszoBarenbHOi mporpammbl OO0 (COQ), wu obOecnieunBaeT TOBBIICHWE KadyecTBa
00pa30BaTeILHOTO MPOTIECCa IIKOJBI.
®OC mo mnpenMery, Kypcy, AWCIHUIUIMHE TNPEACTABIsAET COOOHW COBOKYIMHOCTh KOHTPOJIBHBIX
MaTepHAaJIOB, IPEeTHA3HAYCHHBIX JIJIT H3MEPEHUS YPOBHS JOCTIDKCHUS YIATUMUCS YCTAHOBIICHHBIX
pe3ynbTaTOB OOyUEHUS.
®OC mo mpenMmeTy, Kypcy, MUCIHILIMHE HCIOJIBb3yeTCs MPH IMPOBEICHUN TEKYIIEro KOHTPOJIS
yCIIEBAaEMOCTH U MPOMEKYTOYHOM aTTEeCTAllMM yYalTUXCS.
@OC 6 pabouux npocpammax cooepicam.:
-3a0aHUsL C YYemOoM OUUDOK WKOJIbHUKO8 8 CIApmoe8bix ouacHocmudeckux pabomax (10 knaccot),
-3a0anusi ¢ yyemom Hoswvix KUM ona EI'D (11 knaccol),
-mpyonvle 3aoanus Ha EI'D (10-e knaccwvl no mepe oceoenus pe3yibmamos, KOmopbvie npogepsem
EID);
-mpyousie 3a0anus BIIP (10-11 knaccol),
-3A0aHUsL C Y4emoM HOBbIX NPEeOMEeMmHbIX KOHYenyuu no o0ujecmso3HaHur, MmMexHoLo2Uul, U3o,
Qusuueckoti kynomype, mysvike, ceoepaguu (10-11-e kraccoi);
-3a0anus ¢ yuemom Hoeoul oyenku kavecmea no mooenu PISA (10-11-e kraccwr)
OOC- chopMupoBaH U3 MaTepragoB COOPHUKOB, AOMYLIEHHBIX MUHHUCTEPCTBOM 00pa30BaHUs U
Hayku Poccuiickoit @enepanuy, a Takke MaTepuaoB, pa3pab0TaHHBIX YUYUTENIEM Ha OCHOBE ATHX
COOpPHHUKOB.

JlanHble BapuaHThl (OHIA OILEHOYHBIX CPEACTB SIBISIFOTCS TUIOBBIMH JUIS  YUUTENEH-
MPEAMETHUKOB, €KEr0JIHO Ha OCHOBAHUH IpUKa3a aupekropa mkossl B OOII COO BHocATCA
U3MEHEHHUs B (QopMe [OMOJHEHUH B TOM YHCIE MPH HEOOXOIUMOCTH TIO DPEUICHHUIO
MeJaroruyeckoro coBeTa MmKoJbl U B DOH OIEHOYHBIX CPEJICTB



IMacnopr ¢onaa onenounsix cpeacts no ¢pusuke (10 kaacc)

Nen/ KonTposmupyembie pasiesibl Haumenosanue
°n/n
*
(TeMbI) THCHHUILIHHDI OlIGHOYHOI'0 CPeCTBA
1 ba3oBbie 3HaHUS 110 PHU3UKE CrapToBast fuarHoctuueckas pabota
2 Kunematuka. JIlunamuka. 3akonsl | Tekymuii KOHTPOIb
COXPaHEHUS
3 Hrorosas koHTpobHAS paboTa 32 IIpomexxyTouHas arrecTanus

rona




JAnarsocTuyeckasi KOHTPOJbHasi padoTa
duzuka 10 kaace
Bapuanr 1

Yacrtp 1
Pewums 3a0anue u npedcmasums Kpamxuil omeem
1. B kakux enununax CU uzmepsiercs yckopenue?

OTtBeT

2. I1o xakoit popmyine MOKHO ONPEAETUTh CKOPOCTh IPU PAaBHOMEPHOM MPSIMOJIMHEHHOM JIBHKCHHUU?

v, -, at?
1 42 By t 4+ X
) t ) 0x 2

X

1) v, +at 2)% 3)v

3. Umnynee Tenma ompenensercst Gopmysion:

1) F=ma 2) F=kx 3) F=-F, 4)F=% 5) p=mo

4. TIpu u3MepeHny myJIbca YeioBeka ObITo 3aMKCUPOBAHO 75 MyJbcaluii KpOBH 32 1 MUHYTY.
Onpenenure nepuos COKpaieHU CepieYHON MBIIIIIBIL.

OTtBeT

5. AMmuntyzaa cBoO6OIHBIX KosiebaHuii Tena paBHa 3 cM. Kakoii myTs mpomwio 3to Teno 3a 1/2 nepuonaa
Kosiebanuii?
OTtBeT

6.
KsagpaTHas paMKa pacOoONOXeHa B OJHOPOAHOM MArHHT-
HOM II0JIe, KAK IIOKa3aHO HA pucyHke. HanpasieHue TOka B
paMKe YKa3aHO CTPEJIKAMH.

B

—

A

EEBRER

Cuna, OeMCTBYIOIIAA Ha HUMKHIOI CTOPOHY pPaMKH, Ha-

mmpaBJjieHa
1) BEHuU3 d
2) BBepx *

3) M3 NJOCKOCTH JIACTA Ha HAac @
4) B NIOCKOCTH JIMCTA OT HAC ®

7. B —wu3nydeHue — 310...
OTtser




OpuH pa3 KOJbIO IIAaJaeT Ha CTOANIMH BEePTHKAJHLHO HOJO-
COBOIf MAarHMT TaK, YTO HAJIeBAeTCA HA Hero; BTOPOM pas
TaK, 4TO mpojeraeT MuMO Hero. IllmockocTs Koabna B o6oux
ciAyYasaX rOPU3OHTAJILHA.

Tok B KOJbIle BOSHHKAaET

1) B oboux cayuaax

2) HH B OJlHOM H3 CIYYaEcB
3) TONBKO B IEpPBOM cJyuae
4) TONIBKO BO BTOPOM CJIydae

9. Ck0IbKO IPOTOHOB M HEUTPOHOB COJICPKHUTCS B SAJIPE JIEMEHTA 2§§U ?
OTtBeT

Yacms 2
Ilpeocmaeums nonnoe pewenue 3a0au

2
10. JIBDKHUK chexall C TOPKH 3a 6 ¢, ABUTasiCh ¢ IOCTOSTHHBIM yckopeHueMm 0,5 m/c”. Onpenenure ATuHY
TOPKH, €CJIM U3BECTHO, YTO B Hayaje CIyCKa CKOPOCTh JIbDKHUKA Oblila paBHa 18 km/4.

11. Paguocranius pabotaer Ha yactore 60 MI't. Haliqute AmuHy 3J€KTpOMarHUTHBIX BOJIH,

M3JTy4aeMbIX aHTEHHOH paguocTaHui. CKOPOCTh pacpOCTpaHEHUS JIEKTPOMAarHUTHBIX BOJIH € =
8

3-10° m/c.

12. K HenoaBm>xHOMY Teiry Maccoi 20 Kr mpuiIoxuiIu noctosiHHyto cuiry 60 H. Kaxoit myts npoiiner
Teno 3a 12 ¢?



Crnenundukanus KOHTPOJIbHBIX U3MEPHTEIbHbBIX MATEPHAJIOB /Il IPOBeEAeHUSA
AMATHOCTHYECKON KOHTPOJBLHOM padoTsl no pusuke B 10 kiaacce.

1. Ha3zumayenue KUM

KonTponbHas paboTa npeaHa3sHaueHa JJis AMarHOCTUKY 3HaHU yuyamnuxcs 10 kimacca no ¢pusuke 3a
MpeIbIAYIINUNA TEPUO.

KoHTpobpHbIE M3MEPHUTETBHBIC MAaTEpUabl TO3BOJISIOT YCTAHOBUTH YPOBEHDH OCBOCHHSI YIAITUMUCS
denepanbHOTO roCcyIapCTBEHHOTO CTaHAapTa CpeaHero (II0JTHOTo) 00miero 00pa3oBaHus 1Mo QHU3MKe,
0a30BbIi U YIIIYOJICHHBIA YPOBHH.

2.Ctpykrypa Bapuanta KM KOHTPOJIbHOI padoThI

Kaxnpiit Bapuant KM KOHTpONIBHON pabOTHI COAEPKUT 12 3a1aHM U COCTOUT U3 JBYX YacTeH,
pa3IuyaroImuxcs 1no (opmMe U ypoBHIO CIIOKHOCTH.

Yactb | cogepxut 9 3agaHuii:
9 — ¢ KpaTKHM OTBETOM,

OTBeT Ha 3aJaHusa 4aCTHu 1 JacTCA COOTBCTCTByIOH_Ieﬁ 3aIIMChIO B BUJAC CJIOBA (CHOBOCO‘IeTaHI/IH), qucjia
WK ITOCJICAOBATCIbHOCTH I_[I/I(i)p, 3alMCaHHBIX O€e3 HpO6€HOB H PasacIMTCIIbHBIX CHMBOJIOB.

Yactp 2 COACPIKUT 3 3aaHus C pa3BECPHYTBIM OTBETOM. 3az[aHHe O(i)OpMJ'IHCTCH KakK 3aJa4a C 3allMChIO
JaHHBIX, IICPCBOJIOM B CHu CAUHUI UBMCPCHUA, UCIIOJIB30BAHUCM IIPU PCIICHUK (I)OpMyn K 3aKOHOB,
BBIITOJIHCHHUECM apI/I(I)MCTI/I‘IGCKI/IX JEUCTBUI C YKazaHuEeM €AUHUL] USMEPCHUA BCJIIMYUH U 3alIUCBIO
OTBETA.

3.Pacnpenenenue 3aganuii KHM no ypoBHIO CJI0:KHOCTH

Yacts 1 cogepxut 9 3amanuii 6a30BOro ypoBHs.

B uwacrtu 2 npencrasnens! 3 3amanus. 2 3a1anus 0a30BOro ypoBHs U 1 3a/1aHK€ MOBBIIIICHHOTO YPOBHSI.
4. IIpoa0/1KUTEIBLHOCTH KOHTPOJIbHOI padoThI.

Ha BbinonHeHue Bcel paboThl OTBOAUTCS 4() MUHYT.

S. JlonoJiHUTeIbHbIE MATEPHAJIBI 1 000Py10BaHHE:

Vcnonb3yeTcst HemporpaMMUPYEMBIH KAIBKYIIATOP (JUI KaXK10TO YUEHUKA) U JIMHEHKa.

6. Cucrema olleHMBaHMSA BBINIOJIHEHHS OT/ACIbHBIX 32/IaHUIl ¥ KOHTPOJIbHOI padoThHI B 1EJIOM.

3aHaHI/I$I C KPaTKUM OTBETOM CUHUTACTC BBIIOJIHECHHBIM, €CJIN 3aITMCaHHBII OTBET COBIMAaAacT C BEPHBIM
OTBECTOM.

[IpaBunbHbBIE OTBETHI HA 3aaHus 1-8 yactu 1 u Ha 3amanust 9-11 yacTu 2 — oneHuBaroTcs 1 6ammom.

3ananue 12 yactu 2 onieHnBaeTcs B 2 6asuia, €ciid BEpHO 3allMCaHbl JaHHbIE 3aa4u, (OpMYIIbl U
BBITNIOJTHEH MAaTEMaTUYECKUH MOJCUET C YKa3aHUEM EIUHUL] U3MEPEHUSI.

7. Kputepuu oueHUBaHHS KOHTPOJbHOI padoThI

KosmuectBo 0anioB OLIEHKa

13-12 5




11-8 4
7-5 3
Mesuee 5 2

O0001IeHHBI JIAH BAPUAHTA KOHTPOJIbHOUH PadoThI

[Topsank | [IpoBepsiembie 3JIEMEHTHI Konbr YpoBeHb MaxkcumansH | Bpems

OBBIN coJiep>kaHus U popma MIPOBEPSIEMBIX CIIOKHOCT | BIif 6aii 3a BBIIIOJIHEHU

HOMEp | MPEACTABJICHUS 3aJaHuUs 3JIEMEHTOB u BBITIOJIHEHHUE | 51

3aJ1aHx conepxanus (KOC 3a/IaHUS (MuH)

s 110 KOTU(PUKATOPY)

1 EuHuIb n3MepeHus 1.1.3-1.1.6. b 1 3
(bu3HYCCKUX BETUYUH

2 ®OopMyIIBI KHHEMATHKH 1.15-1.1.8 b 1 3

3 @OopMyIIbI IUHAMUKH 1.2.1-1.25 b 1 3

4 [Mepron u yactoTa konebanmii | 1.2.4.-1.2.9. b 1 3

5 Ammaryaa KoneGaHui 1.1.4-1.2.9 b 1 3

6 JelicTBrEe MarHUTHOTO TIOJIS 1.4.1-1.4.3 b 1 3
Ha IPOBOJIHHK C TOKOM

7 SlnepHblii pacman 1.4.4. b 1 3

8 OnexktpomaruuTtHas uaaykmus | 1.2; 1.3: 1.4 b 1 3

9 Cocras siapa 1.2;1.3 b 1 3

10 Pacuernas 3amava. 14.1-14.38 b 1 3-5
PaBHOYCKOpPEHHOE JBUKEHUE

11 Pacuernas 3amava. 3.1-3.6 b 1 3-5
DIIeKTPOMAarHUTHBIE BOJIHBI.

12 Pacuernas 3amaua. Jlunamuka | 1.1-1.5. I1 2 5-7

13 45

OTBeTHI K 32JaHUAM JHATHOCTHYECKOIH KOHTPOJILHOI padoThl B 10 Kiacce.

Ne 3amanus

Bapwnanr 1

M/’

2

5

0,8¢

6¢cM

4

IToTok 3J1eKTPOHOB

2

OO |NOOTA|IWIN|F-

P=50, N=60

10 90Mm

11 5- 10" I'

12 9000H




10 xaacc. KonTtpoJuabHas padora 3a 1-e noJsyroaue. 1 BapuanT

Yacrnl

| 3aoanusn Ne 1-8 epinonnume u 3anucams Kpamxuil omeem 6 0J1aHK omeema.

1.
Ha puoyHKe IpHBeZieH rpadui 3aBMCMMOCTH NPOEKIMH CKOPOCTH TeJa U, OT BpeMeHH.
Uy, M/C A
— T
20
|
{ . \ A .
10 b -
—— —— -—-1»----4
0 10 20 30 40 ¢

Onpeagenure NMPOCKIMIO YCKOPEHHA 2TOr0 TeJa a, B mHTepsayie spemenu or 20 ¢ go 30 c.

OTtBeT

2.

- -
B unepumansHoil cucreMe otcdera Teny maccoit 4 kr cunoit Focoobmaerca yexkopenne a. Ka-
KOBA J0JKHA ObiTh Macca Tea, 4Tobbl cusa 3 F coobiiana emy B 2 pasa MeHbllee yeropenue?

OTtBeT

3.
fluk Maceoit m = 10 xr ckoabauT 1o ropusonTaisHoMy nony, Kosddumuent rpenus mex-
Ay nooM 1 AuMKoM pasen p = 0,25, Onpegenure cHIy TPEHHA MEXIY ALIMKOM H HOJOM,

OtBert

4,

'pya nemur Ha nony nokodwerocs audra, KOTOpPbIH HAYMHAET ABMPATHCA BHM3 C NOCTOAH-
HBIM ycxopeHHeM. Kak HOMeHATCA NP 5TOM CHJIA JABJNEHWA rpysa Ha nosa audra U geiicr-
BYIOWAR HA Hero cuxa Tiaxmectn? Jlna rampoll BeMUMHBL ONpeJeaHTe COOTBETCTBYIOUINI Xa-
paKkTep MiIMEeHeHMA:

1) yBenmuuTes

2) yMeHBIIMTCSH

3) He MaMeHMTCSH

danuinure B_rabaumuny swibpanmbie nndpa gua wkamgoilt Guandeckoit semnunubl. [ludpu B
OTBETE MOTYT NOBTOPATLCA,

Cuna papjeHus rpysa Ha noa Judra Cuaa Tamectn




5.

YeTaROBHTE COOTBETCTBHE MedJy SABHCHMOCTHI0 MPOSKOHMH CKOPOCTH Tela OT BpeMeHH (pee
BEAHYHHE! BEIpaXkensl B CH) H 3aBHCHMOCTEI) KOODAHHATH 3TONO TENA OT BPEMEHH.

K wampoft nosuums mepsoro cronbua nonbepHTe COOTBETCTEYHINVID NMOSHIHID H3 BTOPONO
cToabua o sanHmuTe B TAGIHINY BOpARNLE OHOPLE DOJ COOTBRTCTRYIOMHMHE GyKBAMM.

CEOPOCTE KOOPTHHATA
A)u =3 1) x=5=-31
B) v, =-2+t 2) x=1-2t+ 0,5
3) x=2+3f
4) x=2t 41
OrtBer
A b
6.
dBa Tesxa m, U m,, MaAccChl KO- U, U,
TOPBIX PaBHBI COOTBEeTCTBEeH- "@—* """" '(9—"“
HO 2 Kr 1 4 KIr, OBHMXXYTCH ., m,

TaK, KaK IMoOKa3aHO HAa PHMCYH-
Ke. Kaxmm OyvaoeT mMoOAyVAER HMMIOYJIABCA CHCTEeMbBI TeJl,
ecJsid v, ¥ v, paBHBLI COOTBeTCTBeHHO 2 Mm/c 1 1 m/c?

OtBerT:

7.
Karyio pabory copepium 4eJoBeK, KOTOPhIN B3AJICH 38 KOHEL, JeMAIIero Ha 3eMiae oQHopo-

HOro cTepiHa Macest m = 100 Kr ¥ NOAHAN HTOT KOHeL HA BicoTy i = 2 MY

OUOmaem: it #

8.
AnoMHHHEBBI KYOHK, MOIBEINEHHBIH HA HHTH, NEJHKOM TOTPYXKEH B BOAY M He Kacaercs

nHa cocyga. JInuHa pebpa kybuxa paeHa [ = 10 cM. OnpepgennTe BRITAIKHBAIIIYIO (ApXHMe-
[0BY) CHIY, AEHCTBYIOLIYIO HA KYOHK.
Omeem: H.

Yacrsp 2
| 3aoanusn 9-10 evtnonnumo 6 pazeepuymom euoe.

9.
Dnextposoz Maccoi 180 T, e yiuMica co ckopocteio 0,5 m/ic, cTanku-

BA4ETCA ¢ HEeNOIBHAHBIM BArOHOM Maccoi 45 T, nocne 4ero oHA ABHKYT-
cA BMecTe. OnpenennTe CKOPOCTE HX COBMECTHOTO JIBHMKCHHA.

10.
Kamens Opollen ¢ noBepXxHOCTH 3€MIH BEPTHKAIBHO BBEPX CO CKOpPO-
cTei0 10 m/c. Ha kakoif BBICOTE KHHETHYECKAd HEPrHMA KaMHA YMEHb-
LIHTCA B 3 pa3 [10 CPABHECHHID ¢ HAYAILHOH?



Crnenudgukanus KOHTPOJbHBIX H3MEPHUTEIbHBIX MATEPHAJIOB /151 IPOBEACHUS
KOHTPOJIbHOM padoThl o ¢u3uke 3a nepsoe noayroaue B 10 kiaacce.

1. Ha3zumayenue KUM

KonrponsHas pabota npeaHa3HadeHa s IMarHOCTUKY 3HaHUH yyamuxces 10 kinacca no gusmke 3a
HPEABLTYIHNA TEPHO.

KoHTpoabpHbIE M3MEPHUTETBHBIC MAaTEPUaIbl TO3BOJISIOT YCTAHOBUTH YPOBEHDH OCBOCHHSI YIAITUMUCS
denepanbHOro rocy1apcTBEHHOIO CTaHAapTa CpeIHero (IOTHOro) oomero oopazoBanus Mo GU3MKE,
0a30BbIil YPOBCHbD.

2.Ctpykrypa Bapnanta KHM KoHTpOJILHOM padoThI

Kaxnpiit Bapuant KM KoHTposabHON paboThl cofepxkuT 10 3aganuii 1 COCTOUT U3 JBYX YacTel,
pas3IuyaroIuXxcs 1o (opmMe U ypoBHIO CIIOKHOCTH.

Yactb | conepxut 8 3a1aHuii:
6 — Cc KpaTKHM OTBETOM,

2 — C MHOKECTBEHHBIM BBI60pOM Ha YCTaHOBJICHHUC COOTBCTCTBHUA, 00BsCHEHHE U HHTCPIIPCTAINTIO
PE3YJIbTATOB OIIBITOB, a@ TAKIKC Ha YCTAHOBJICHUC U3MCHCHUA (I)HSH‘ICCKOP'I BCJINYHHEI.

OTBeT Ha 3aJaHusd 4aCTHu 1 JacTCA COOTBCTCTBYIOH_Ieﬁ 3aIIMChI0 B BUJIC CJIOBA (CHOBOCO‘IeTaHI/Iﬂ),
qHuciia UIM I10CJICA0BaATCIIbHOCTH I_II/I(l)p, 3alMCaHHBIX 0€e3 HpO6€J’IOB " PasaCIMTCIIbHBIX CHMBOJIOB.

Yactb 2 conepkuT 2 3afaHus C pa3BEPHYTHIM OTBETOM. 3aJjaHue 0pOpMIIseTCs KaK 3a/ada C
3aIlUChIO TaHHBIX, IepeBojioM B CU enuHUIl H3MepeHus, UCIIOIb30BaHUEM IPH pelieHu: GopMyn u
3aKOHOB, BBITTOJIHEHHEM apu(METHUECKUX JeHCTBUI ¢ yKa3aHUEM eIMHUI] U3MEPEHUs BEJINYMH U
3alMChIO OTBETA.

3.Pacnpenenenue 3aganuii KUM no ypoBHIO CJIOKHOCTH

Yacts 1 comepKuT 3a1aHust IBYX YPOBHEH CIIOXKHOCTH: 6 3a7aHuil 6a30BOTO YPOBHS U 2 3aaHUs
TTOBBIIIICHHOTO YPOBHS .

B yactu 2 npezncrasnens! 1 3aganue 6a30BOro ypoBHsI CJI0KHOCTU U 1 3aJJaHUE MOBBIIIEHHOTO
YPOBHSI CIIOKHOCTH.

4. IIpoa01KUTEIBLHOCTH KOHTPOJIbHOI padoThl.

Ha BrinonHenue Bcei paboThl 0TBOAUTCS 4() MUHYT.

5. lonmosiHUTE/IbHBIE MATEPHUAJIbI U 000pYyA0BaHME:

Hcnonp3yercs HemporpaMMHUpyeMblii KadbKyJIATOp (A1 KaXKA0ro yUeHUKa) U JIMHEHKa.

6. Cucrema onleHUBAHMSA BBINOJHEHHUS OTACIbHBIX 3aJaHUH M KOHTPOJbHOH pa0doThI B LEJIOM.

3aI[aHI/I$I C KpaTKUM OTBCTOM CUHUTACTCS BBIITOJIHCHHBIM, CCIIN 3alUCaHHbINA OTBET COBIIagacT C
BCPHBIM OTBCTOM.



[IpaBuibHbBIE OTBETHI Ha 3ananus 1,2,3,6,7,8 yactu 1 — onieruBaroTcs 1 6amiom, 3aganus 4,5—

OLIEHUBAIOTCS 2 OaiamMu, eciii 06a 0TBETa BEPHHBI.

3amanue 9 yactu 2 orieHUBaeTcs B 2 Oaia, 3amada 10 omeruBaetcs B 3 6aia, €Clid BEpHO 3aIlliCaHbl

JaHHBIC 3aJa4H, q)OpMy.TIBI U BBIOJIHEH MaTeMaTHUCCKUN noAaCYCT C YKa3aHUCM CAUHUILL U3MCPCHUS.

7. Kpurepun onleHUBAaHMS KOHTPOJILHOMH padoThI

OLIEHKA KOJIMYECTBO BAJIJIOB
5 15-13
4 12-10
3 9-5
2 MEHEE 5

O0001IeHHBII IIJIAH BAPDUAHTA KOHTPOJIbHOI PadoThI

[Topsank | [IpoBepsiembie 3JIEMEHTHI Konbr YpoBeHb MaxkcumansH | Bpems
OBBII coJiep;kanus U popma MIPOBEPSEMBIX CIIOKHOCT | Bl Oai 3a BBITMIOJTHEHH
HOMEp | MIPEICTABICHUS 3aJaHUS AJIEMEHTOB u BBITMIOJTHCHHUE | 5
3a/1aHu conepskanus (KOC 3a/1aHUs (MuH)
; 110 KOJU(pUKATOPY)
1 PaBHOyckopeHHOE 1.1.3-1.1.6. b 1 2-3
nBuxkeHue. I'papuku
2 3akonbl HeroToHa 1.2.1-1.2.5 b 1 2-3
3 Cuutbt 1.2.4.-1.2.9. b 1 2-3
4 Ha onpenenenue 1.2;13;14 BII 2 3-5
WU3MEHEHUs (PU3nUecKoi
BeIn4UHbI. (CUbl,
KOOpJUHATHI, DHEPTUH,
YCKOPEHHE)
5 Ha cootBerctBue 1.14-1.29 BIIT 2 3-5
(U3HYECKUX BEIIMYUH H
bopmyn
6 Nmnynbc. 1.4.1-14.3 b 1 2-3
7 MexaHunueckasi paboTa 1.4.4. b 1 2-3
8 PaBHOBecue Ter. 1.2.2-1.2.4 b 1 2-3
9 3anaua pacueTHas. 3aKOH 1.2;1.3 b 2 10
COXPAaHCHUS UMITYJIhCa
10 3anaya pacuyeTHas. 3aKOH 14.1-14.38 II 3 15
COXPAHCHHUS SHEPTHUH.
15 45
OTtBeTnI
Bap/zaganmne |1 2 3 4 5 6 7 8 9 10
1 -1m/c? 24kr 25H |23 |32 8xr- m/c | 1000d:x | 10H 0,4m/c 4m







10 kaacc UTorosasi KOHTpPoOJIbHAs padora.

1 Bapuanr.

3aoanusn Ne 1-8 neo6xo00umo pewtums u 3anucamo OO COOMBEENCIMEYIOUUM HOMEPOM 3A0AHUA NPAGUTLHBLIL
omeem. Omeem 0011I1ceH COOMEEMCME0BAMb YKAZAHHBIM eOUHUUAM UIMepeHus  Brumamenvno uumaiime
3a0anue u yKazanue K €20 6blnoJIHeHUN).

Ha pucyHKe npeAcTaBJeH rpad@HkK 3aBHCHMOCTH nyTH S, OpOiaeHHOro
MaATEepHAJIBLHOM TOYKOM, OT Bpemenu {. OnpeaenuTe HMHTEepPBaJl BPEeMeHH
[IOCJIe HAYAJIA ABMIXKEeHHs, KOrjla TOYKAa ABHrajIachk cO CKopocThio 10 m/c.

S, m

20
15

10}

0 1 2 3 4 5 6 7 ’,C

OtBeT C

2. Tlox neiicTBUEM OTMHAKOBOW CHJIBI JIBE MPY>KUHBI PACTSIHYJIUCH: TIepBast — Ha 4 cM,
BTOpas — Ha 10cm. CpaBHUTE KECTKOCTH NMEPBOU MPYKUHBI IO OTHOILIEHUIO K
KECTKOCTH BTOPOM MPY>KUHBL.

OtBer

3. Jlns peanu3anuy Kakoro H30MpoIlecca yBEIWYeHHE a0COMIOTHON TeMIlepaTyphl
UJeaNbHOTO ra3a B 2 pa3a NpUBOJUT K YBEIMUEHUIO 00beMa B 2 pa3a’?

OtBeT

4.  Yemy paBHO U3MEHEHHUE BHYTPEHHEW SHEPTUU ra3a, €clid eMy MepelaHo
konudecTBo Ter1oThl 300 [k, a BHEITHUE CHIIBI COBEPIININ Haa HUM padoty 500 JIx?

OtBeTr JIx.

5. OOuiee cONpOTUBIIEHNE yUaCTKa LEMH, N300paXEHHOTO Ha PUCYHKE, paBHO 3 OM.
Comnportusnenus pe3uctopoB R, = Rz =3 Om. Uemy paBHo cornporuBienue R;?




|
1

OtBer Owm.

6.

I ogxoocTE MAacoo . OepemaHc HeKOTODOEe FOOJTESeCT -
B  TEeTL IO TERD 2. CTHagama TEeMIIeDAaTVYPRAa MBI OCTE
WEEeETHYHJAACE, a8 JIaTenm SHEAMROCTERE INMeaelll la B I S S -
PAaGHOEe COCTOAHHEe. N CoCTAHOBHTE COOTESTCTBHEe DMEMMOIY
MPOIIecCAMI M (OpPMHMy TAMP, HOTODBIME OB O FCERIHBE&S -
OTeA. K HKasscaoil mMosHMgMe MeDBROnG CTOMTDInAa IO e -
TEe COOTBESTCTBYWEOIILYEY MOIMILHEN BTOROTDO M S3arMinmTe
B TADIaHILyY BREIODPpAHHEBEIE IILMPPHI Mo CcCoOoTBeTCTRYEOIILF -

MH OVHEBAaMM. (NIHOMY IPOIECCY MODIYT COOTBETCTBO-
BATE HECHOMBRRO rOpmnyrar.

IMTPOITECCEI “DOPM Y JILEBL
A) HaAarpeBAHMA 1y @ = em AT
B) napoodpasoBaHA 2) @ =Am, T = const

3) @ =rm, T = const

B peaynesTaTe Nepexofa COYTHHKA 3eMIH ¢ OOHOH KpyroBoi opOHuTh Ha
APYTYI ero meHETPOCTPEMHTEeNBLHOE YCKOPeHHe YMeHbIIaeTcdA. Kak Hame-
HAKOTCA B PE3VABTATE HTOrNO Nepexofla MOTeHIHAMBHAA DHEPrHa CIOyTHHKA
B OOJIE TAMECTH 3eMJIH M CKOPOCTEL €ro ABHeHHA oo opbuTe?

Idna KaMmmold BeNMHYHHE! ONpPEeIe/IHTe COOTBETCTBYHIIIHH XapaxkTep H3Me-
HEeHHA:

1) ¥yBenHYHBaAeTCH

2) yMeHBIIAETCHA

3) He HaMeHAeTCHA

SBanumuTe B TAOIHILY BRIOpAHHEIEe NHOMPE I8 KAXI0H GQHIHYECKOH Be-
aruAHE. [THdpel B OTEETE MOTYVT NOBTODATHBCH.

INoTeEmHATHEHAA DPHEDIHA CropocTh ABHMKEHHA 0o opbHTe




CHIa BaaMMOMeHCTEBMA MEMIY IRYMSA TOYSYHBIMH 3ADAMMEeHHBIMH TelaMl
6eina pasaa 3 MmH. Paccroaaue Memday HEMH YMeHBINNWAH B 3 pasa, a 3a-
PAOI OOHOTO M3 Ten YMeHbIIHAH B 9 paa. OnpefennTe BEIHYHHY CHJ KY-
JIOHOBCHOND B3aMMOoNelcTRHSA.

Ormaer: mH.

3aoanusa Ne9-10 pewsume ¢ pazeepuymom suoe, 3anucag 0auHvle , chopmynuposas 6onpoc,
UCROIb3Y5 U3BECHIHBIE 8AM 3AKOHDBL U (hopMyIibl.

9. Ilpu nHanpspkenuu 12 B dyepe3 HUTH 3JEKTPOIAMITBI TEUET TOK CHIION 2 A.
CKOJIBKO TeIljIa BBIIETUT HUTh HaKaja 3a 5 MUHYT?

10.

INea TOUeUHBIX HOJOMHTENbHBIX sapaga: ¢, = 85 sKn »m g = 140 sKn —
HAXOAATCA B BAKYyyMe Ha paccroaEuw L = 2 m gapyr or apyra. Onpepenm-
Te BeJHYMHY HANPAMEHHOCTH JIEKTPHYecKOro NOoJIA 3THX 3apAmos B
Touxke A, pacnonoxceHHoi Ha npamoil, coegHmHEANOMEH JAPAALI, HA PAC-
croaaaH L. or mepeoro sapaga (cM. PHCYHOR).

A 1 =

TS 9

L L

Crneundukanus KOHTPOJbHBIX H3MEPUTEIbLHBIX MATEPUAJIOB /1JIs1 IPOBEAeHUsI
KOHTPOJIbHOM padoThl mo ¢pusuke 3a ucrekmmii roa B 10 kiacce.

1. Hasnauenme KUM
KonTponbHas paboTa npeaHa3sHaueHa JJis AMarHOCTUKY 3HaHUM yuyanuxcs 10 kiacca o ¢pusuke 3a

MpEABILYIINAN ITIEPUO.

KOHTpOJ'H)HI)Ie HU3MCPUTCIIBHBIC MATCPUAJIBI ITO3BOJIAIOT YCTAHOBUTH YPOBCHL OCBOCHUS YUAlIUMUCH
denepanbHOTo rOCYIapCTBEHHOTO CTaHAAPTa CPEIHETO (MOTHOro) 001ero oopazoBanus 1o Gusnke,
6a30BbIif yPOBEHB.

2.Ctpykrypa Bapuanta KUM KOHTpPOIbHOH padoThl

Kaxnpiit Bapuant KM koHTposbHON paboThl cofepkuT 10 3a1aHuil U COCTOUT U3 JABYX YacTel,
pasnuyaromuxcs 1o (opMe U ypoBHIO CII0KHOCTH.

Yacte 1 coaepxut 8 3aqaHuid:

6 — ¢ KpaTKUM OTBETOM,




2 — ¢ MHO>KECTBEHHBIM BHIOOPOM Ha YCTAHOBJICHUE COOTBETCTBUS, OOBSICHEHUE U MHTEPIIPETALIUIO
PE3yNIbTAaTOB OMBITOB, a TAK)KE HA YCTAHOBJIEHUE U3MEHEHUS! GU3NYECKOM BETUUHUHBI.

OTtBer Ha 3a1aHust YacTu | 1aeTcs COOTBETCTBYIOIIEH 3aMKChIO B BUJIE CJI0BA (CIOBOCOYETAHUS),
Yyclia WIK MOCIeA0BaTeIbHOCTH UG, 3alIMCaHHBIX 0€3 MPoOeIoB U pPa3AeIUTEebHBIX CHMBOJIOB.

YacTb 2 comepkuT 2 3a7jaHus C pa3BEPHYTHIM OTBETOM. 3ajiaHie oQopMIIsieTcs KaK 3a/1aua C 3auchio
TaHHBIX, tiepeBoaoM B CU equHMIl M3MEPEHUs, UCTIOIB30BAHUEM MIPH PEIICHUH (HOPMYI U 3aKOHOB,
BBINIOJTHEHHEM apu(METHUECKHUX ACHCTBUI C yKa3aHUEM €IMHUL] U3MEPEHUS BETUYUH U 3aMHCHIO
OTBETA.

3.Pacnpenenenne 3aganuii KUM 1o ypoBHIO CJIOKHOCTH

Yacte 1 comepkuT 3a1aHus IBYX YPOBHEH CIOXKHOCTHU: 6 3a1aHnii 6a30BOTO YPOBHS U 2 3aaHUS
MOBBIIIIEHHOTO YPOBHS .

B yactu 2 npeaACTaBJICHBI 1 3aJaHHuC 06a3oBoro YPOBHA CIIOKHOCTH U 1 3aJaHUC ITOBBIICHHOI'O YPOBH
CJIOKHOCTH.

4. IIpoaoIKUTEILHOCTh KOHTPOJIbHOM PadoThI.

Ha Brimonnenue Bcelt paboTbl 0TBOAUTCA 4() MUHYT.

5. JlonoJiHUTe/IbHbIEe MATEePHAJIbI H 000pPy10BaHHe:

Vcnonb3yeTcst HenporpaMMUPYEMbIH KJIBKYJIATOP (U1 KaXK10TO YUEHUKA) U JIMHEHKa.

6. Cucrema oLleHUBAHMSA BBINOJHEHHUS OTACIbHBIX 3aJaHUIH M KOHTPOJbHOH PadoThI B LEJIOM.

321,[[8.HI/I$I C KPAaTKUM OTBETOM CUHUTACTCS BBIIIOJIHCHHBIM, €CJIN 3alMCaHHbBIM OTBET COBHAIAET C BCPHBIM
OTBCTOM.

[IpaBunbHbBIE OTBETHI HA 3a1anus 1-5,,8 vactu 1 — onenuBaroTcs 1 Gamiom, 3aganus 6,7—
OLIEHUBAIOTCS 2 6amiaMu, eciii 00a OTBETa BEPHBHI.

3amanne 9 yactu 2 orieHuBaeTcs B 2 6aia, 3agada 10 oneHuBaercs B 3 6aia, €Clid BEPHO 3alMCaHbl
JaHHBIC 3a/1a4H, (l)OpMy.]'II)I U BBITIIOJIHCH MaTeMaTH‘-IeCKI/Iﬁ IIOACYECT C YKaSaHI/IeM CANHUIL I/ISMepeHI/IfL

7. Kpurepun onleHUBAHUSA KOHTPOJIBHOH padoThI

OLIEHKA KOJIMYECTBO BAJIJIOB
5 15-13
4 12-10
3 9-5
2 MEHEE 5

O0001eHHBbIH VIAH BAPUAHTA KOHTPOJILHON padoThI



[Topsank | [IpoBepsiembie 3JIEMEHTBI Konbr YpoBeHnb MakcumansH | Bpems
OBBIN conepkanus u popma MIPOBEPSEMBIX CJIOXHOCT | Bl 6aJ 3a BBITNIOJTHEHH
HOMEp | IPEJCTaBICHUS 3a/IaHuUs AIIEMEHTOB u BBITIOTHEHUE | o
3aJlaHu conepxanust (KOC 3aTaHUS (MuH)
s 1o Koaupukaropy)
1 PaBHOYCKOpEHHOE, 1.1.3-1.1.6. b 1 2-3
paBHOMEpHOE
NPSIMOJIMHEHOE IBH)KEHUE.
['paduxu
2 Cwbl. 12.4.-1209. b 1 2-3
3 W3onpoueccs 2.1.6.-2.1.10 b 1 2-3
4 [TepBrrit 3akoH 2.2.6-2.2.9. 1 2-3
TEPMOIUHAMUKHU
5 Coenunenus npoBoanukoB. | 3.1.1.-3.1.5.,3.2.7— | b 1 2-3
Comnpotusnenue. Cuna 3.2.9.
TOKa, HANpsHKEHHE.
6 Ha cootBercTBHE 1.1.4-1.2.9 BIT 2 3-5
(bU3HYECKUX BEIHYMH,
MPOIIECCOB, TPaUKOB U
dbopmyn
7 Ha onpenencHue 1.2:1.3:14 BI1 2 3-5
U3MEHEeHHS (PU3NIECKOI
BenuuHbI. (CUbL,
KOOPIMHATHI, SHEPTHUH,
YCKOpEHHE)
8 3axon Kymnona 3.1.9,31.11.,3.21. |b 1 2-3
9 3agava pacueTHasi. 3aKOH 1.2;1.3 b 2 10
Joxoynst — Jlenna. 3aKkoHbI
Oma.
10 3amava pacuerHas. 3aKOH 14.1-1.4.8 I1 3 15
COXpaHEHHUS
IIEKTPUIECKOTO 3apsia,
MIPUHIIUII CYTIEPTIIO3UIIHH
AIEKTPUYECKUX TMOJIEH
15 45

OTBeTHhI K 32JaHUAM

1 Bap

tor OCc no 1c

K1>K; B 2,5 pa3a

U300apHbIil

AU=800T:x

R=1,5 Om

13

12

F=3 mH

Q =7200/Tx

H
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Macnopr ¢onga onenounsix cpeacts no ¢pusuke (11 kaace)

Nen/ KouTposmpyemble pasaenbt Haumenosanue
° m/m
*

(TeMBI) AHCHHILIAHDE OLEHOYHOTO CPEICTBA
1 basoBblie 3HaHus N0 pusnKe Bxopnnast kKonTpONbHaAs padora
2 DNEeKTPOMAarHUTHEIE KoJieOanus u | Texyumii KoHTponb

BOJIHBL. OnTHKa

3 Hrorosas koHTpoObHAS paboTa 32 [IpomexyTouynas aTTecTanus

rona




JnarnocTuyeckasi KOHTpoJbHasi padora B 11 (0a30BbIi) KJ1acce

1 BapuanT

3aoanusa Nel-8 evinonnume u 3anuuwiume omeem, eciu mpedyemcs 3anuuiume 4ucio emecme ¢
COUHUWAMU U3MEPEHUS IMOTL 8eJIUYUHDL.

1.
Ha pucyHEe npHpegeH rpadHik 3aBHCHMOCTH IPOSKIITHH CKOpPOCTH Teasa OT
BpeMEeHH.
Vey MJSC 4
15 1
10 -
5 4
0 —
-5
_1[] -
Kaxoii B3 yKazaAHRIX HHXe rpapuKoB cOBNAgaeT ¢ rpadHKoOM 3aBHCHMO-
CTH NPoeKIIHH YCKOPEeHHA Tena d, OT BpeMeHH { B MHTepDBAJIe BpeMeHH OT
12 no 16 c?
Da,, M/’ 2a,, M,.-"'czn 3) s . :|v«.|[,f"|r:‘f.L 4) By M.,.-‘cﬁh
5 5 bt ot
0 0= 0 pF— L e —
-5 t, © —-54 t, © —5 s C -5 4 E, C
2.

Ha pucyHke noxkasaHbl TPH CHJLI, HeHCTBYIOIU[HE HA MATEPHAJTLBHYIO TOY-
ky. OnpegenuTe MOAYJdk PABHOAEHCTRYIONIEH aTHX cua, ecau Fy = 2 H.

| 5
in

Iy
"

o |

Kybuk, cxxareiii ¢ G0KOB NpyXHHaMH, MOKOHUTCA HAa IJIaJKOM IOPHU3OH-
TajdbHOM cTOJe (cMm. puc.). Macca kydouka 1 kr. ¥écrkocTs npasoi npy-

KUHBL ks = 800 H/m. JleBasa npy’XuHAa AelcTBYeT Ha KyOMK C cuio#
16 H. HackoabKO cokaTra npasas npy»xuHa?
k] k;g )
M é
Omeem: CM.
4.

Jlerkosoil apToMobMIE W rpyaoBuK maccoit m = 3000 kr aeMMKyTCHE CO
cropocraMu vy = 108 mmM/9v 1 vs = 54 KM/4 cooTBeTCTBeHHO. Hakosa
Macca JerkoBOoro asToOMOOMIA, €ClH HMIOVJILC FPY30BHKAa O0IbLINE HM-
nyiabca Jerkoeoro asromobuna Ha 15 000 krm/c?

Omaem: KT,




CnyrHuKk 3eMaIH Depelres ¢ oJHOH KpyroeBoil opbHTel Ha apyryio. [Ipwa
aToMm mepHoJs oSpAITeEHHMA CHYTHHKA BOKPYr 3deMmaH yMeHbIITaeTca. HKak
HAMEeHHANTCH B PDeayibLTATE 3Toro nepexoaa pamgHyc ero opiMmTbl M LeHTo-
CTPEMHUTEALHOE YCHKOopeHHMe cnyTHuka? Jlaa xamcnoil BeIMYHHBI OIpemge-
JAHMTE COOTBeTCTBYIOIHNN xapakTep HMaMeHeHA:

1) vBemMuUHBAESTCH

2) vMeHbIIIAETCH

3) He HoMeHAeTCH
Sanummure B TAGIHIY BRIOpaAHHRIE IMMPL I8 KAKIOH PHIHYeCHOH BeIH-
UHMHBI. IlMdps B OTBETE MOIYT NOBTOPATLCH.

I1leaTpocTpe MHUTENEHOS

Panuve opGHTh O ——

Ha TP&@HI‘-’E NDOKAZAHA 3IABHACHAMOCTE JAaBJeHHMA HIeaMsLHOI'D rasa or QD RE-
mMa ONpH Nepexofe rasa 13 cocToaHMA 1 B cocTrosaue 3. Pabora sHentamMx

CHJI IPH 3TOM DABHA

p

ot 2 1
|
1
Pof- == 5} !
1 1

! 1 .

QO Vo EVHE}

B BepTHHKANBHOM CcOCYJe IO NOABHYXHEIM DOPIIHEM HAXOAHTCA HIEANb-
HBIH raz maccoit m npu Temneparype T. Macey rasa ymenbmuiau B 3
pasa, a TeMIepaTypy vBenwunau B 2 pasa. Kak MoMeHATCA OPH 5TOM
AABMEeHHEe MA3A B BHYTDEHHAA JHePrMa rasa noog nopmHem? Tpenmem
NOPLIHA O CTEHKH cocyaa npedebpeyb.

Jana xaxmgoil BEMHUMHHELR nogfepuTe COOTBeTCTEBYIOINNIE XAPAKTeD HIMeHe-
HMA:

1) vBeamunBaeTCH

2) yMeHbLIASTCH

3) He MAMeHHAEeTCH
SanumruTe B TabaMiy BRIOpaAHHBIEe NHODDE A0A Kaxg0H dHanuecKoll BenH-
yAHEl. JIIHdpe B OTBEETE MOTYT HDOBTOPATBCH.

Jasnenne rasa BHYTpeEHHAA 3HEDIHA Iasa

Ha yuacrke mens, H3obpasKEéHHOM HA PHCYHKE, CONPOTHRIEHHE HKadHIOro
ua3 peaumcropos paspo 2 Om. Onpegendre DOJAHOES CONPOTHBIASHHEe YYACTKA
Lenu,

Omeaem: Oma.




\ K 3amannio Ne9 Heo0X0AMMO pelIMTh U 3alIMCATh PellicHHe B Pa3BePHYTOM BHJE.

BoasTMeTp MOIKJIKNYEH H KJAeMMAM HoTOYHHKAa Toxa ¢ IC # =3 B =»
BHYTDEHHHM CconporHsaedsen r = 1 Om. Yepes HMCTOUHHMK TEUYST TOK
I = 2 A (cm. puc.). BoneTMerp moxazsipaer 5 B, Kaxoe xonmwecTBO TeIl-
JOTE BRIJEJIASTCA BHYTPH HoToOYHHKA 3a 1 cf

Y=

|y
¥

pY

Crneundukanmss KOHTPOJIbHBIX H3MEPHUTEJIbHBIX MATEPHAJIOB JJIfl IPOBEICHUS
JHATHOCTUYECKOM KOHTPOJIbHOI padoThl o ¢usuke B 11 kiaacce.

1. Hazunauenue KUM

KonTponbHas paboTa npeaHazHaveHa A JUarHOCTUKY 3HaHUM ydamuxcs 11 kiacca o ¢usnke 3a
NpeAbIIYINNA TEPUOI.

KoHTponbsHbIe H3MEpUTETHHBIE MaTEPUAITBI TO3BOJISIIOT YCTAHOBUTH YPOBEHD OCBOCHHSI YUAIIIUMUCS
denepanbHOTO rocy1apcTBEHHOIO CTaHAapTa CpeIHero (I0JIHOro) oouiero o0pa3oBaHus o GuU3MKe,
0a30BbIif U yriyOIeHHbIH TPOPHIIb.

2. Crtpykrypa Bapuanta KHM KOHTPOJILHOI padoThI

Kaxnprit Bapuant KM KOHTpoJIbHON pabOThI COAEPKUT 9 3a/laHUi U COCTOUT U3 JIBYX yacTeH,
pasznyaronmxcs 1o GopMe U yYpOBHIO CIIOKHOCTH.

Yacte | conepxurt 8 3a1aHuM:
6 — ¢ KpaTKUM OTBETOM,

2 — ¢ MHO)KE€CTBEHHBIM BBI60p0M Ha YCTAaHOBJICHUC COOTBCTCTBUA, 0OBSICHEHHE U HHTCPIIPCTALINTO
PE3YJIbTATOB OIIBITOB, a TAKKC Ha YCTAHOBJICHUC NU3MCHCHU A (I)HSH‘-ICCKOﬁ BCJIIMYHHEI.

OtBer Ha 3a1aHus YacTu | JaeTcst COOTBETCTBYIOLIEH 3alMChIO B BUE CI0BA (CIIOBOCOYETAHHUS ), UHUCTIA
WM TIOCIIEZI0BATEIBHOCTH UG, 3alHCaHHBIX 0€3 MPOoOEIoB U pa3eIuTENbHBIX CHMBOJIOB.

Yactb 2 cogepxuT 1 3a7aHue ¢ pa3BepHYThIM OTBETOM. 3ajaHue oopMIIsieTCs KakK 3aJa4a ¢ 3alUChI0
JaHHBIX, nepeBogoM B CU equHMIl N3MEpEHUs, UCTIOIb30BAHUEM MIPH PEeLICHUH (OPMYIT U 3aKOHOB,
BBITOJIHEHHEM apu(METHUECKUX AEHCTBUI ¢ yKazaHHEM €IMHUI] U3MEPEHUS BEIUYHMH U 3aIIHChIO OTBETA.

3.Pacnpenenenne 3aganuiit KM 1o ypoBHIO CJI0KHOCTH

Yacth 1 comepkuT 3a1aHus IBYX YPOBHEH CIIOXKHOCTH: 6 3aaHuii 6a30BOr0 YPOBHS U 2 3aaHUS
MOBBIIIEHHOT'O YPOBHS .

B yactu 2 npencrasiensl 1 3a1aHie MOBBILIEHHOTO YPOBHS CI0XKHOCTH.



4. IIpoxoKUTEIbHOCTh KOHTPOJIbHOM PA0dOTHI.

Ha Beimonaenue Beeit paboThl OTBOAUTCS 4 () MUHYT.

5. lonoJiHUTe/IbHbIE MaTePUAJIbI U 000PY/A0BaHHUE:

Hcnonp3yercs HENporpaMMHUpyeMbIid KaabKyJIATOP (AJ11 KaXKIO0r0 YUEHUKA) U JINHEHKA.

6. Cucrema oueHMBaHMS BHINIOJHEHHUS OTACJbHbBIX 32JJaHMH ¥ KOHTPOJbLHOM padoThl B LIEJIOM.

3aI[aHI/ISI C KpaTKUM OTBCTOM CUHUTACTCA BBIINOJIHCHHBIM, CCJIN 3alMCaHHBINA OTBET COBIIAAAcT C BCPHBIM
OTBCTOM.

[IpaBunbHbBIE OTBETHI Ha 3a1anus 1-4,6,8 yactu 1 — onenuBarorcs 1 6aytom, 3agaHus 5, 7— OLIEHUBAIOTCS
2 Oamtamu, eciii 06a OTBETa BEPHBI.

3ananue 9 yactu 2 oneHuBaeTcs B 2 6aia, eCiiM BEpHO 3aliCcaHbl JaHHbIE 3a1a4i, GOpMyIIbl U
BBITIOJTHEH MaTeMaTHUYECKHH moACUYCT € YKa3aHUCM CAUHUIL] U3MCPCHUSI.

7. Kpurepun onieHUBAaHMS KOHTPOJIbHOM padoThI

OLIEHKA KOJIMYECTBO BAJIJIOB
5 12-11
4 10-8
3 7-5
2 MEHEE 5

O00011eHHBIH IAH BAPMAHTA KOHTPOJILHOH padoThI

ITopsa | IIpoBepsieMble 2IEMEHTHI Koapr VYpoBeHn | MakcuMalibHBII Bpewms
JIKOBBI | cofiepKaHus U Gpopma MIPOBEPAEMBIX b Oamn 3a BBINOJIHE
i MIPEJCTABIICHUS 33 JaHHS JIIEMEHTOB CJIOKHO | BBITIOJIHEHUE HUS
HOMED conepxkanus (KOC | ctu 3a/1aHus (MuH)
3a/1aH 1o koaudukaropy)
ust
1 PaBHOMepHOE, 3.3.1-3.33. b 1 2-3
PaBHOYCKOPEHHOE
newkenue. ['paduxu.
2 Cunsl. [TpuHnun 3.34 b 1 2-3
CYNEPHO3UIIMU CUII.
3 Cunbl ynpyrocry. 3.4.1.-3.4.4. b 1 2-3
4 Nmnynbe. 3akoH 3.5.1. b 1 2-3
COXpaHEHMs UMITYJIbCA
5 JIBr>keHUE 110 3.4.6;3.5.1;354 BI1 2 3-5
OKPY>KHOCTH (Ha
COOTBETCTBHE BEITHUYHH,
rpadukoB, hopmy,
€IMHUI] U3MEPEHUS )
6 W3omporecchsr. 3.5.1,;3.5.2. b 1 2-3
7 MonekynspHas pu3uka. 3.3.4-35.6 BbIT 2 3-5




(u13MeHeHue (pu3nYecKux
BEJINYMH)

Coenunenue
MIPOBOTHUKOB.
CornpoTuBienue, cuia
TOKa, HaMpsKEHUE, 3aKOH
Owma.

3.6.2.

3ajayda pacueTHasl.
DJIEKTPOIMHAMHUKA.

3.5.1-35.2;3.4.4.

10

12

45

OTBeThI

=
N
w

Bap/3amanue

5

6

(o]

1 4 28 |2

1000

21

2Py Vo




11 knacc KonrtpoabHasi padora 3a 1 mosyroamue. Bapuant 1

\ 3aoanusa Nel-4 pewiumo u 3anucams Kpamkuit omeem 6 OyKkeax, cnogax unu yucaax ¢ eounuyax CH.

1

C KaxkoOH cHI0OH JeficTBEYEeT OJHOPOOHOS MAarHHTHOES MIoJe © HHAYKOHeH
0,2 Tn Ha OPpOBOAHHK JIMHHONA 50 cM, pacnonomeHHbBIA moa yriaoMm 30° kK
BEeKTOpPY MArHMTHOH MHIOYKUHH, €CJIM CHIIa TOKa B MPOBOAHHKe 6 A7
OtBer

2.

B onmHOpOOHOE MArHMTHOE IIOJ€, JIHHHH HHIYKIHH > >
KOTOpPOro HalnpaplleHBl OT HAC, ITOMECTHIIH MPOBOJIHHK

C TOKOM. O[‘[pE‘.IlEJ'[HT‘E.‘ HamnmpaepJicHHC ﬂEﬁCTByIDIHeﬁ Ha 7
IMMPOBOIdHHK CHIIBIL.
POBOA > b
OTBeT: BIIpaBo, BJIeBO, BBEPX, BHU3, OT HA0/I10/1aTeJIsl, K HA0JII0/1aTeJII0.
Ha pucyHkKe npeacTtaBicH rpadHk H3MEHE- I, A &
HHA CHIILI TOKAa C TCYUCHHCM BpPpCMCHH B Ka- 3
TYHUIKEe HHAYKTHBHOCTEIO L = 6 mI'H. Onpe-
nenure sHaueHHe DJC caMOMHIYKIHH. 1
1 —
$ ; o
O 1 2 tc
OtBer

Ha pucynke nokaszan rpacduk 3a- [, A A
BHCHMOCTH CHIIBI TOKa B METal-
JIHYECKOM IIPOBOJHHKE OT Bpe-
MeHH. Onpenenure aMILIHTYIY
konebaHui Toka.

—0,2

n 1 ® H
H 1 i |

OtBer

3aoanun Ne5-8 pewsumo u 3anucams kpamkuit omeem 6 uucaax. Ha xkascowvtit gonpoc omeem moibko
00un. Omeem 3anucamp 6 6ude 08YX3HAUHO20 Hucaa.




Konpencatop xKojefaTelsHOro KOHTYVPA IAHTENLHOS BPEMSA MOAKJIIOMEH K MCTOMHHKY MOCTO-
AHHOrO Hanpsxedus (eM. puc.). B moment ¢ = 0 nepexaouarens K nepepogsar Mo mosose-
Hua 1 B nonosenue 2. Tpadun A w B npejcTapisior HaMeHeHHMA (PHIMYECKHX BeJHYHH,
XapaxkTepuayionx xonebanua B kouType nocne storo (T — nepuon wonebannii). ¥eraHosu-
Te COOTRETCTEME Mexay rpadurxaMiu ¥ guaudecKEMH BEJIHUMHAMM, 3ABMCHMOCTH KOTOPRIX OT
BpeMeHH TH rpad@MKid MOryT NpejcTaABIATE,

K xaxgoil noavuun nepeoro ctojbiua nogfepHTe COOTBETCTBYIONIVIO MO3HIMID BTOPOrO M 3a-
NHIOUTEe B TAOAHILY BRIOpAHHBIE HH(PLEL 10 COOTBETCTRYIOLMMKY GyKBAMME,

IrramHKH POHINMYECKHE BEITHYHHBI
A) 1) cuaa TOKA B KATYIIKE
; 2) pHepruA MAHUTHOTO NMOJA KATVIIKH
\ 3) sHepras SNeHTPHYECKOTO NMOJAA KOHJIeHCATOPA
0 T ¢ 4) aapan npapod oDKIAAAKH KOHASHCATOPA

B) |

AN
0 \/ T

OtBeTr

6.

RHT}’L[IHH. HHAYKTHBHOCTH HNOJAKJJKYEHA K HCTOMHHKY TOKA C IOpe-
HEOPEXNCMMO MAJLIM BHYTPEHHHM CONPOTHBICHHEM uepes pesu- E.—""
crop R = 60 Om (cM. puc.). B moment t = 0 wawu K samuikaior.
SHAYEHHMA CHJILI TOKA B IeIH, HAMEepeHHBIE B MOCASJOBATENLHEIE =
MOMEHTBl BPEMeHM, [pegcrasinensl B rabaune. Bribepure a8a
BEPHBIX YTBePIKACHHA 0 mpoleccax, npoucxoasauiux 8 wenu, Co-

NPOTHBASHHEM KATYIIKH npenebpeds. R
t, ¢ 0 0,5 1,0 1,5 2,0 L _'_ij.{] 4,0 5,0 6,0
I, A 0 0,12 0,19 0,23 0.26 0,28 0,29 0,30 0,30

1) Hanpsenue Ha peawcrope B MoMeHT Bpemenn £ = 5,0 ¢ pasno 18 B.

2) Mogyas IC caMOMHAYKIIMK KATYIIKK B MOMeHT Bpemenu t = 0 ¢ pasen 18 B.
3) IC uerounuka Toxa pasex 20 B.

4) Hanpsixenne Ha KaTylUKe MAKCHMAJILHO B MOMeHT Bpemenu { = 3,0 c.

3) OHepras KaATYWIKH MHHMMAJbLHA B MOMeHT Bpemenu ¢ = 6,0 c,

Omasem: L—__:I



7.

YeTaHOBHMTE COOTRBETCTEHE MedAy (HandYecKMMH BeJHYHHAMH H HX eAHHHLUAMH H3Mepe-

aua 8 CH.

K waxpnoil moannuy nepsoro crondua moadepHTe cOOTBETCTBYHIIYIO MO3MIMID BTOPOTD M 3a-
numeTe B Tabauny Bebpanasie nudpe 004 COOTBETCTBYHIIHMHE BYKBAMH.

PHIHYECKHE BEJIMYHHBI EITMHHIBI H3MEPEHM

A) HANDHIKEHHE
B) marsnTHBIN NoToK

Omoem: Erj

8.

1) 1@
2) 1 B6
3) 1B
4) 1 Ta

Y4eHuK npoBeJl OMBIT O NPEIOMIIEHHUIO CBETA Ha IPAaHUIIE CTEKIIO-
BO3/1yX, IPEICTAaBICHHBINA HA PUCYHKE.
Kax u3aMeHsTCcS Ipy yMEHbIIEHUHN YyTJja MageHusl yroi NpeaoMIIeCHHs
U TI0Ka3aTellb MIPEeIOMIIEHUs CTeK1a?

1) VYmenbmmres

2) He uzmenurcs

3) VBenuuurcs
3anummre B TaOIUIy BRIOpaHHBIC IIUQPHI I KX 101 prusnyeckon
BennuuHbl. L{udpel B 0TBETaxX MOTyT MOBTOPSTHCS.
[TokaszaTens npesoMIIeHHs YroJ1 npenoMueHus

Yacrs 2

| 3a0auu Ne9-10 pewiums 6 paseepuymom sude.

9.

[Ipy n3mMeHeHnH TOKa B KaTyIIKE HHAYKTUBHOCTH Ha 1A 3a 0,5c B HEM mHaynupyeTcs
O/C 0,5mB. Kakyto 1iauHy BOJIHBI Oy/I€T UMETh PAaJMOBOJIHA, €CIIM KOHTYpP COCTOUT U3

ATOM KAaTYIIKU U KOHJIEHCATOpa EMKOCThI0 SOMKD?

10.

KonebarenbHbIii KOHTYpP COCTOUT U3 KOHJIeHCaTopa eMKOCThIo 400nd 1 karymku

UHAYKTUBHOCTHIO 10MI'H. Haiitn ammntyay KojaeOaHUi CHIIBI TOKA, €CITM aMIUIUTY/a

Kosebanuil Hanpsbxkenus 500 B.



Cnenudukanus KOHTPOJbHBIX H3MEPHUTEJbHBIX MATEPHAJIOB /1JIs1 IPOBeIeHUSA
KOHTPOJIbHOI padoThl o ¢pusuke 3a noayroaue B 11 kiacce.

1. Hasunauenne KUM

KonTponbhas paboTa npeaHasHaueHa Ais JUarHOCTUKY 3HaHUM ydaruxcs 11 kimacca no ¢pusuke 3a
MPEIbIIYIIUNA TEPUOI.

KoHTpoapHBIE U3MEPHUTENHHBIC MATEPUATIBI TO3BOJISIFOT YCTAHOBUTH YPOBEHb OCBOSHUS YIAIIUMUCS
denepanbHOTO rOCyIapCTBEHHOIO CTaHIapTa CpeIHero (II0JTHOr0) o0mero oopa3oBaHus 1Mo GHU3MKE,
0a30BbIi U YIITYOJICHHBIA TPOPHUITH.

2. Crpykrypa Bapuanta KM KOHTPOJIbHOH padoThl

Kaxnprit BapuanT KM koHTpoJIbHON paboThl conepxut 10 3agaHuii 1 COCTOUT U3 ABYX YacTeH,
paziaryaroiuxcs no GopmMe U ypoBHIO CIOKHOCTH.

Yacte 1 coaepxuT 8 3aaHuid:
4 — ¢ KpaTKUM OTBETOM,

4 — ¢ MHOY>KECTBEHHBIM BbI60pOM Ha YCTAaHOBJICHHUEC COOTBCTCTBU, 00BsICHEHHE U HHTCPIIPCTALUTO
PE3YJIbTATOB OIIBITOB, @ TAKKC Ha YCTAHOBJICHUC NU3MCHCHU (1)I/I3PI‘IGCKOI>'I BCIINYHNHEI.

OtBeT Ha 3a1anus YacTu | 1aeTcs COOTBETCTBYIOIIEH 3aMMChIO B BUJIE CJIOBA (CIOBOCOYETAHUS ), YHCIIA
WIN TIOCJIEIOBATEIBHOCTH U (P, 3aMCaHHBIX 03 MPOOEIIOB U Pa3IeIUTEIbHBIX CHMBOJIOB.

Yactb 2 copepkuT 2 3a1aHUs C Pa3BEPHYTHIM OTBETOM. 3afaHue ohopMIIseTCs KaK 3aJa4a ¢ 3aMuChio
TaHHBIX, epeBoioM B CU ennHUIl M3MEpEeHMsI, UCIIOJIb30BAaHUEM TIPU PEIICHUU (GOPMYIT M 3aKOHOB,
BBITIOJIHEHUEM apU(PMETHUECKUX JCUCTBUH C YKa3aHUEM €IMHULl U3MEPECHHS BEJIMYHMH U 3aITUCHIO OTBETA.

3.Pacnpenenenne 3aganuii KUM no ypoBHIO CJIOKHOCTH

YacTe 1 comepkuT 3a1anus IBYyX YPOBHEH CIOKHOCTH: 6 3aaHuil 6a30BOTO YPOBHS U 2 3aaHUs
MOBBIIIIEHHOTO YPOBHS .

B yacTu 2 npencrasiensl 2 3aJaHUS TOBBIIIEHHOTO YPOBHS CIOHOCTH.

4. IIpoaonxuTe IbHOCTH KOHTPOJIbHOM PadoThI.

Ha BrinonHenue Bceit paboThl OTBOAUTCA 4 () MHHYT.

S. JlonoJIHUTEIbHBbIC MATEPHAJIBI H 000py10BaHHE:

Hcnonp3yercst HemporpaMMHUPYEMbIi KaIbKYIATOP (JUTs K&KAO0TO YUEHUKa) U JTMHEHKa.

6. Cucrema olleHMBAHMS BBINIOJHEHHUS OTACIbHBIX 3a/1aHUII U KOHTPOJIbLHOM pa0doThl B LEJIOM.

3aIlaHI/I${ C KpaTKUM OTBCTOM CUHUTACTCA BBINNOJIHCHHBIM, CCIIN 3alMCaHHBINA OTBET COBHAJIACT C BCpPHBIM
OTBCTOM.

[TpaBriibHBIC OTBETHI Ha 3afaHus 1-4 wactu 1 — orneHuBarorcs 1 Gayom, 3amanus 5-8 — omeHuBaroTes 2
Oanmamu, eciu 00a OTBETa BEPHHI.

3ananue 9-10 yactu 2 onieHuBaeTcs B 2 Oaiia, €ciid BEpHO 3alliCaHbl JaHHbIE 3a7a4d, GOPMYJIIbI U
BBITIOTHEH MaTeMaTHUYECKUH MMoACUYET C YKa3aHUEM CIUHUILL USMCPCHH.

7. Kputepuu onleHNBAaHUSA KOHTPOJIbHOI padoThl

OLIEHKA KOJIMYECTBO BAJIJIOB

5 16-14




4 13-10
3 9-5
2 MEHEE 5

O0001eHHBIH VIAH BAPUAHTA KOHTPOJIbLHON padoThI

ITopst | IIpoBepsiemble anemenTsl | Komabl YpoBenb | Makcumainbabl | Bpems
JIKOB | conepaHus u popma MPOBEPAEMBIX | CJIOXKHOCT | i Oay 3a BBITTOJTHEHHS
BIii MPEJICTABICHUS 3a/1aHUs | SJIEMEHTOB u BBITIOJTHEHHE (MuH)
HOME coJiepKaHuUs 3aJaHUS
p (K9C o
3a71aH KoJupUKaTopy
ust )
1 MarnuTtHoe noJjie TokKa 3.3.1-3.3.3. b 1 2-3
2 JBmxenue 3apsokeHHbIx | 3.3.4 b 1 2-3
YacTHUIl B MATHUTHOM
noJje
3 3aKkoH 3.4.1.-34.4. b 1 2-3
AIEKTPOMArHUTHOMN
WHIYKINH
4 Konebarenbublii koHTyp | 3.5.1. b 1 2-3
5 DJIEKTPOMArHUTHHIC 3.4.6; 35.1; BI1 2 3-5
KoJeOaHus.(Ha 3.5.4
YCTaHOBJICHHE
COOTBETCTBUS (POpPMYII,
rpauKOB, BEJTHMYUH)
6 ONeKTpOMarHUTHbIE 3.5.1.;35.2. BII 2 3-5
KoJie0aHusl.
ITepemenHbII
TOK(0OBsICHEHHE,
WHTEPIIPETAINS
pE3yIbTATOB OMBITOB)
7 ONeKTpOMarHUTHbIE 3.34-356 bb 2 2-3
ABJICHUI(HA
COOTBETCTBHUE BEJIMUUH U
€MHHII U3MEPEHUs)
8 OnTuueckue sinenus 1 | 3.6.4 bb 2 2-3
3aKOHBI(M3MEHEHHE
(bu3NYECKUX BEJINYHH)
9 3amava pacueTHasl. 3.5.1;35.2; IT 2 10
ONEeKTpOMarHuTHbIE 3.4.4.
BOJTHBIL.
10 3ajaua pacueTHasl. 3.5.1;35.2; I1 2 10
OneKTpOMarHUTHbIE 3.4.4.
KoJie0aHusl.
IlepemMeHHBIH TOK.
16 45
OT1BeTHI
Bap/3ananue | 1 2 3 4 5 6 7 8 9 10
1 0,3 BIIPaBO 9 0,2 34 12 32 21 42100m | 0,1A







11 knacc HTorosasi KoHTpoOJIbHAsA padoTa. 1 BapunanT

B 3a0anuax Ne 1-1 neo6x00umo éviopams npasuivHblil omeem u €20 Homep 3anucams 6 CMpoKy ¢
COOMEEMCmMEy UM HOMEPOM 80npoca. Bhumamenvho uumaiime 3a0anue u yKazanue K €20 6blnOJIHEHUIO

1.

DMEKTPOH € HMEET TOPHIOHTAIBHYIO CKOPOCTh ©, HANPABIEH-

HYH BAOJbL MPAMOTO INMHHHOIO OPOBOAHMKA ¢ TOKOM [ (cMm. pu- . ! S
cyHOK). Kyna HanpaeneHa neiicTBYWOLIAs Ha 3JIeKTpoH cuaa Jlo- _—
peHua 7 € (%}

1) BepTHEanNBHO BHH3 B NIOCKOCTH PHCYHEKA |

2) TOPHM3OHTAJBHO BAERO B IUIOCKOCTH PHCYHKA «—
3) NEepneHIMKYIAPHO MNJIOCKOCTH PHCYHKa K HaM @
4) BepPTHKaJILHO BBEPX B IMIOCKOCTH pHCYHKa 1

2.

B mabope pagHogerasned IAA HINOTOBJEHHSA NPOCTONO KojdebaTenbHOrO
HOHTYDA MMEeHNTCH B¢ HATYVIIKH ¢ HEIVETHBHOCTAMH [, = 1 mxl's @
Ly = 2 mxI'e, a Taxkyxe ABa KOHAEHCATOPA, eMKOCTH KOoTOpbIX €, = 3 nd
u C: =4 mdp. Tlps xakoMm BLIDOpe OBRVX 3JeMeHTORBR M3 aToro Habopa me-
PHOI coDCTEEHHEIX HomeDanwil worTypa T Oyvaer HaudboabLImIxmM?

1} Lj H E[
2} Lg H Cg
3} L-|_ H Cg
4} Lz H C|
3.

Ha PHCYVHEKe — ONBIT IIO NpeJIOMJIEHHIO CBeTa B CTEeKJAHHOMN IJIaCTHHE.

TMoxazaTeThs mpemloMfAeHHA CTeEda DaBseH OTHOIIIeHFBDY

1) sTnED
sin40~
2) s?nau}
sin 20"
3) s:}nTD
sin40°
3 =]
4) sin 50

sin20°




CHOpOCTL CBETA B HHEDUMANLRHON cHCTEMEe OTCUeTa

1)
2)

3)
4}

FABHCHT TOJBKD OT CHODOCTH HCTOHMHHKA CBETH

HE IaBHMCHT HH OT CHKODOCTH [IPDHEeMHHMKaS CBETA, HH OT CHKOPOCTH HC-
TOYMHHEKA CBeTa

SIABHMCHT TOJBKO OT CHOPOCTH NPpHEMHHMKA CBETAa

FRBHUCHT B OT CRKOPDOCTH NPpHEMHHKA CBETA, W OT CKOpDOCTH HCTOMHE-
HHKA CReTA

HBJ’[EHHE HHTEp{bEpEHI_I,HH AJeKTPOHOB MOM{HO ﬂE’BHCHHTL, HCMIOMBIVHA
upegrrasiaes e ol aueKTpoHax Kak O IOTOKEe YacTHIL, obmanarIrismx

1)
2)
3)
4)

ANeKTPHYSCKHM 3aDaIoM
MATON Maccoi

MAMBIMH DASMEDaMHA
BOJHOBRIMH CBOHNCTEAMHM

Kaxk HaMeHHTCA YWHCIIO HYKEJOHOEB B AdDEe aTOoMa PDEIHCOAKTHBHOIC 2J18-
MEHTA, eCJH OHO HCHOYCTHT Y-KBAaHT?

1)
2)
3)
4)

VYVeenmHuuTCcAa Ha 2
He mamMmeHHTCA

YMeHbBIIHTCA HA 2
VmeHBIIHTCH HA 4

YueHnK HaydaeT B MIKOTLHONH gafoparopHH KonebSaHHMA MaTeMaTHde-
CHONo MAATHHKA. Hakpe BeHYMHEI HYMHEBI €My OJIA pDaAcHeTa NepHoIa
KoJgedaHuid MagTHHEKAT

1)
2)

3)
4)

Macca MAATHHKA m B TabJIWYHOe 3HAYEHHE YCKODPEHHA cBOOOIHOMO
nageHuA g

JdauHa HUTH MaATHHEA | B TabnHYHOe 3HAYeHHEe YCHKOPDEeHHA CBO-
COoOHOro IMaTgeHHA g

AMITHTVaa KolebaHuil MAATHHEKA A H ero Macca m

Anmnanuryma womefanmnii MmaasTHEKA A 1 TabaHuHOe 3HaUYeHHEe VCKO-
peHHA CBODOOHOMND NageHus g

B 3a0anuu No8-9 kascooii nozuyuu nepeozo cmonoya noddepume coomeencmeyiouyo no3uyuIo
6MOpP0O20 U 3anuuiume 8 madauyy eblOpannvle YUPPsvl NOO COOMEEMCMEYIOUUMU DYKBAMU.




HacTHila Maccol m, Hecyllas sapal ¢, JBHMHeTCA B OJHODOJIHOM MAT-
HHTHOM OOJE ¢ HHAVEOHeH B no okpy:sHOoCoTH paiuyca R co cropo-
CcThHy t» YTo DpoH3aciiigeT ¢ pagHyCcoM OpOHTEI, DepHogoM ODpPAITeHHA
H KHHETHYeCKOH sHepruell 4YacTHILI OPH VBEeJIHYeHHH CHKODOCTH
ABHMeHAa T

Adna xammoil BelHUYMHEI ONpegefiHMTe COOTBeTCTEYVIOIMME XapaKTep Ha-
MeHeHMA:

1) wBeIHMUYHTCH

2) VYMeHBIIHTCH

3) He H3MEeHHTCH

Panuyc opbHThLI IMepmog oSpaueans HKuHeTHueCcKAA 3HEPIUMHA

llvaorx ceeTa nepexogMT M3 BO3AVXa B cTeryno. Beemem obozHadueHHA:
YACTOTA CBETOBOH BOJHEI W, CROpPpOCTE CEBETA B BO3AAYXEe ©, MOKAZATETh
OpedoMaIeHHA CTEHJIA OTHOCHTeNbLHO BO3OYXA M. YoTaHOBHTE COOTEBET-
CTEHEe Mexay HIMYecKMMHE BelHYHHAMHE M KOMOMHAIMAMH ADVIHX
BEJHUYHH, 10 KOTOPLBIM HX MOMHO PACCYHHTATL.

H paxdmoil mosuoyy nepeoro crondns moafepHTe HYMKHVES ITO3WILHED

BTOPOro H 3alHminaTe B Tabiauny eelbpaHHBIE HOPB D00 COOTBETCT-

BYVHOLIIHMH OVKBAMHN.

OHUIMYECKHE BEJIHMYHMHEI KOMBEHMHAIIHMHM TPYTHX
BEIIHYMH

A) CHOpPOCTE CEETA B CTeKJe 1) cn

B) anmHA BONHEI CBeTA B cTexkae 2) conv
3) c/n
4) cffnv)

A B

3aoanus Ne 10-12 neob6xo0umo pewiums u nOJIy4EeHHBLI OMEEH C COOMBEMCIEYIOUUMU OUHUUAMU
u3MepeHus 3anucams 6 CmpOoKy ¢ COOMEEMCMEYIOUUM HOMEPOM 3a0anusn. Bnumamenvno uumaiime
3a0anue u yKazanue K €20 6blnoJIHEeHUI).

10.

KakoBa JUIHHA BOJIHEI MEKTPOMATHHTHOTO M3NyY4eHHs, B KOTOPOM 3Heprus (oToHos
pasra 610" JIx ? OTBeT 3anuummMTe B HAHOMETPAX.

OteeT: HM .

11.




[Ipeamer naxoautes Ha pacctoanuu 60 cMm oT niockoro 3epkana. Kaxoso Oyaer pac-
CTOAHHE MEHKIY HMM H €ro HioDpaeHHeM, ecId npeaMeT NpHOIHIMTE K 3epKaly Ha
25 cM? OTBeT 3anHUIMTE B CAaHTHMETpAaX.

Oreer: CM.
12.

B HekoTOpoH 00MacTH MpOCTPaHCTBA CO3AAHO QJIHOPOJ-
HOE MarHHTHOE nonae ¢ HuaykuMeit 40 mTc (cM. pHCYHOK). ®®
KpanpatHas MeraiHieckas pamka co ctopoHoi 20 oM ®
JBHKETCA 4epes TpaHully 3ToiH o0nacTH ¢ MOCTOAHHOMH
CKOPOCTBKY £, HANPABNEHHOH BAOIEL MJIOCKOCTH PAMKH M ®
O]

ORO,

NEPNEHJMKYIAPHO BEKTOPY MArHUTHOH MHIYKUHH B,
Onpenenure D/C HHAYKIHMK, BOIHHKAKIIYIO TPH 3TOM B
pamMke, ecliH CKOPOCTE JIBHKEHHA paMKH pasHa 2 m/c, Ot-
BET 3aMHIUHTE B MHJUTHBOIBTAX.

®
®® 6

SfcRoXoXo
oXoXoXo¥o

Otser:  wmB.

3aoanusa Nel3-14 pewuume 6 pazsepuymom eude, 3anucas OaHHwvle , CHOPMYIUPOLABE BONPOC,
UCNOb3YA UIEECHbBIE 6aM 3AKOHbL U (hopmynbi.

13. JlnvHa akTUBHOM YacTH MPOBOAHUKA 15cM. Yron mexay HampaBiICHHEM TOKa U
UHIYKOMeH MarautHoro noias pased 90°.  C kakoif CHMJION MarHMTHOE IIOJE C
uHaykueit 40 mTn neiicTByeT Ha MMPOBOJIHUK , €CJIA CUjla TOKAa B HeM 12 A?

14. Kakoil qiuHBI BOJIHBI CJHEAYET HANpPaBUTh JIyYd HA MOBEPXHOCTb IMHKA, YTOOBI

KM
MakcUMalibHasi CKOpOCTh ¢oTodyiekTpoHoB Obiia 2000—7?  KpachHas rpaHuiia

C
dbotorddexra q1s muHKa paBHa 0,35MKM.



Hecamuunsvie npucmasnu

| Haumenopanue | OBosuauenne | Muoxuress | Hammenosamwe | OGoanauenne | MuOKHTeNS

5 rHra r 10° CcaHTH c 10°*®
Mera M 10° MHJLITH M 10°
KHJIO i® 10° MHEDO MK 107"
TeKTO r 10° HAHO H 10°
oenH I 10! MHKQ n 101

Konemanmot

YHCIO T n=3,14

yexopeHue ceofoJHOrO najedud Ha 3emnae g =10 m/c?

rasoBad NOCTOAHHAA
nocToAnHad BonenmMaHa

NOCTOAHHAA ABOIaJpo

FPpABHTALIHOHHAA MOCTOAHHAA

G = 6,710 H'm? /xr?
R = 8,31 I/ (MoneK)
k=1,3810"" Nx/K
N& = 610* monp™’

CHOpOCTE CBETA B BAKYYME

noctoArHaA [lnanka

KoathdHIHEeHT IPONOPIHOHANTEHOCTH B 3akoHe Kynona

MOAYIE 3apAta anexTpoHa (aNeMeHTAPHBIN aMexTpHYeCKHH 3apAaxn)

c=310°m/c
= 1 - 9-10° Hm* /Kn®
4ngy

e=1,610"Kn
h = 6,610 IIx-c

TeMIepaTypa
ATOMHAA eIHHHIIA MACCH

1 3MeKTPOHBOJILT

Coomuowenue Mexdy pasauinuimu edunuyaru

1 aTomHan eIHHHIIA MACCHI PKBHBAJIEHTHA

0K =-273 °C

1 a.e.m. = 1,66-10 " kr
931,5 MaB

13B = 1,6:10"" T

Macca wacmuy

3MEKTPOHA 9,110 kr = 5,510 a.e.m.

NpoTOHa 1,673:10 % kr = 1,007 a.e.m.

HelTpoHa 1,675:10% kr ~ 1,008 a.e.m.

Mromuocmy OOACOJHEYHOTO MAaca 900 kr/m"
BOJEL 1000 xr/m* AMNOMHUHHAA 2700 xr/m*
OpeBecHHEl (cocHA) 400 gr/x" seesa 7800 xr/m*
HepocHHa 800 &r/m* pTYTH 13600 xr/m’
Voeavnas mennoemgocms

BOIBI 4,2:10 ® I /(krK) AMOMHHNAA 900 T/ (kr-K)
JIBIA 2,110 ® o /(krK) MEeaH 380 T/ (kr-K)
seseaa 640 M/ (wrK) YYrYyHA 500 Mx/(xrK)
CBHHIIA 130 T/ (- K)

Ydeavnan menroma
napoofpasoBAHHA BOIKI
ILTABJAEHHA CEHHIA
MIABJEHHA JbLIa

2,3-10 ° I /r
2,510 * [z /ur
3,310 ® I/ /kr




Crnennpuxanus KOHTPOJbHBIX H3MEPHUTEIbHBIX MATEPHAJIOB /IS
NpoBeIeHNsI KOHTPOJIbHOM padoThl o ¢pusuke 3a yueOHbI rog B 11 kiacce.

1. Hazunauenue KUM

KonTponbhas paboTa npeaHasHaueHa JJis AMarHOCTUKY 3HaHUM yudamuxcs 11 kimacca o ¢pusuke
3a MpeIbIAYIIUNA TEPUO.

KoHTpobHbIE U3MEPUTEIbHBIC MAaTEPUAIbI [TO3BOJISIIOT YCTAHOBUTD YPOBEHb OCBOCHHS
ydamummucs: enepaabHOro rocyIapcTBEHHOTO CTaHAApTa CPeIHEro (II0JIHOT0) 001Iero
o0pa3oBaHus 1Mo GU3MKe, 0a30BbIi U YrITyOICHHBIH TPODUIIB.

2. Crpykrypa Bapuanta KM KoHTpPOJIbHOH padoThI

Kaxnprit BappanT KM KOHTpOIBHON pabOTHI COMEPKUT 14 3amaHnii 1 COCTOUT U3 JIBYX YacTeH,
paziuyarouxcs no GopmMe U ypoBHIO CI0KHOCTH.

Yacts 1 cogepxut 12 3aiaHuii:
10 — ¢ xpaTKuM OTBETOM,

2 — C MHOXKECTBEHHBIM BBI60pOM Ha YCTAaHOBJICHHUEC COOTBCTCTBU, 00BACHEHHE U
HHTCPIPECTALINIO PE3YJIbTATOB OIILITOB, @ TAKKC Ha YCTAHOBJICHUC NU3MCHCHU A (1)I/I3I/I‘-ICCKOI71
BCJIMYHUHEI.

OtBer Ha 3a1aHus YacTu | JaeTcsi COOTBETCTBYIOLIEH 3aMChIO B BUJE CI0BA (CIIOBOCOYETAHMUS),
YHCIIa WIK NOCIEeI0BATEIbHOCTH LIU(P, 3alMCAHHbIX 0€3 MPOOEIOB U Pa3/IeINTEIbHBIX
CHUMBOJIOB.

Yacte 2 conepkut 2 3ajaHus ¢ pa3BEPHYTHIM OTBETOM. 3alaHue 0(pOpMIIIETCs KaK 3a/1a4a ¢
3alMChIO TaHHBIX, epeBosoM B CH enuHMIl n3MepeHus, UCIIOIb30BAHUEM IIPU PELLICHNUN
(GbopMyJ1 ¥ 3aKOHOB, BBIIIOJIHEHUEM apU(PMETUYECKUX JEHCTBUM ¢ yKa3aHUEM €IMHUIl U3MEPEHUS
BEJIMYMH U 3aIIMCHIO OTBETA.

3.Pacnpenenenne 3aganuii KUM 1o ypoBHIO CJI0KHOCTH

Yacte 1 cogepkut 3aanusi IByX ypoBHe# cioxHocTH: 10 3amanuii 6a30Boro ypoBHs u 2
3a/IaHUS TIOBBIIIEHHOT'O YPOBHS .

B yacTu 2 npencrasieHsl 2 3aJaHUS TIOBBIILIEHHOTO YPOBHSI CJIOKHOCTH.

4. IIpoaoxuTeIbHOCTH KOHTPOJIbHOM PadoThI.

Ha BemosiHeHme Bceit paboThl OTBOAUTCS 4() MUHYT.

5. JlonoJIHUTeIbHBbIC MATEPHAJIBI H 000py10BaHHeE:

Hcnonb3yeTcst HenporpaMMUPYEMbIH KaJIbKYIJIATOP (U1 KaX/10TO YUeHUKA) U JIMHEHKa.

6. CucremMa olleHUBAHMS BBITOJHEHUS OTAeIbHBIX 32JaHUH M KOHTPOJIbHOH padoThl B
1 EeJIOM.

3aJIaHI/ISI C KpaTKUM OTBE€TOM CUUTACTCA BBINIOJIHEHHBIM, €CIIN 3alMCaHHBINA OTBET COBITAAAcCT C
BCPHBIM OTBCTOM.

[TpaBunbHbBIE 0TBETHI Ha 3aanHus 1-7,10-12 yactu 1 — ouenuBarotcs 1 Gaom, 3ananus 8-9—
OLIEHUBAIOTCS 2 Oanamu, eciii 00a 0TBETa BEPHHBI.

3amanue 13 gactu 2 onennBaeTcs B 2 Oasta, 3a1a4da 14 oneHnBaercs B 3 Oaia, €Ciii BEPHO
3alIMCaHbl JaHHBIC 3a1a4U, (bOpMy.HBI N1 BBIIIOJIHCH MaTeMaTI/I‘-IeCKI/Iﬁ IIoACHYET C yKaBaHI/IeM
€IMHULl U3MEPEHUSL.



7. Kputepuu oOlleHNBAHUA KOHTPOJIbHOI padoThl

OLIEHKA KOJIMYECTBO BAJIJIOB
5 19-17
4 16-12
3 11-8
2 MEHEE 8

O0001meHHBIN UIAH BAPMAHTA KOHTPOJILHON padoThI

[Topsanko | ITpoBepsiembie 3JI€MEHTHI Koapt YpoBeHn | MakcumalibHBbII Bpewms
BBII conepkanus 1 popma MIPOBEPAEMBIX b Oamn 3a BBITIOJIHE
HOMeEp MpEeJICTaBICHUS 3a/1aHus 3JIEMEHTOB CJIOXHO | BBITIOJTHEHHE HUS
3a/1aHUs conepxkanus (KOC | ctu 3a/1aHUs (MuH)
10 KOJIM(pUKATOPY)
1 JIBrokeHme 3apsHKeHHBIX 3.6.6.-3.6.8 b 1 2-3
YacTUIl B MATHUTHOM TOJI€.
Cwa Jlopenna
2 KonebaTenbHbIi KOHTYP. 351 b 1 1-2
[lepron xonebaHui.
3 3aKOHBI ONTHKH. 3.6.2 b 1 1-2
[Ipenomnienue cBeTa.
4 Teopus orHocurensHOCTH. | 4.1-4.3 b 1 1-2
5 BosnoBrele cBolicTBa cBera. | 3.4.6; 3.5.1; 3.5.4 b 1 2-3
WuTepdepenmus.
Judpaxmus
6 CtpoeHue sipa aToMa. 52.15.315345. |b 1 2-3
S nepHblii pacnan. 3.6
7 MeToapl Hay4HOTO 1.1.-5.3 b 1 2-3
MO3HAHUS.
8 3apsiKeHHasi YaCTHIlA B 3.1-3.6 BII 2 3-5
MarHUTHOM TI0JIe
(u3mMeHeHue (PU3NIECKUX
BEJIMYMH)
9 OnTuueckue sBieHus. (Ha 3.1-3.6 BII 2 3-5
YCTaQHOBJICHHE
COOTBETCTBUS HOpMYII,
rpauKOB, BEJTHUUH)
10 KBanroBas ¢uzuka. 5.1-5.3 b 1 2-3
Oueprus GoToHa
11 @Popmysa TOHKOH JINH3HI. 3.6.6.-3.6.8. b 1 2-3
12 SBnenue 3.4.6.-3.4.7 b 1 2-3
AIIEKTPOMArHUTHOM
nHaykiuu. DJ1C nHaykimu.
MarauTHbII NOTOK.
13 3amava pacueTHasl. 3.1-3.6 IT 2 5-7
JlelicTBME MAarHUTHOTO TTOJIS
Ha 3apsHKCHHBIC YaCTHIIbI,
Ha MPOBOJIHUK C TOKOM.
14 3amaua pacdeTHas. 5.1.-5.3 B 3 10
®Dotoaddekt. 3aKoHbI
dbotorddekra.
19 45




OTBeThI

Bap/3ananune

718

10

11

12

13

14

1

2 | 131

33,1

70

16

7,2MxH

0,08 MKM




Konuduxartop
pacnpeneJéHHbIX 0 KJIaccaM MpoBepsieMbIX TPeOOBAHMH K pe3yJibTaTam
OCBOCHHUSI OCHOBHOMI 00pa30BaTe/IbHOI MPOrPaMMBbI CpeIHero o01ero
0o0pa3oBaHMs U JIEMEHTOB COJCPKAHUSA
1o gpusuke

Konudukarop pacnpenenéHHpix MO Kiaccam IPOBEPSIEMBIX TpeOOBaHUM
K pe3ylibTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTeIbHOM MpPOTrpaMMbl CpPEIHErO
oOmero oOpa3oBaHusi U DJJIEMEHTOB CoOjepkaHus (Janee — Koaudukatop)
npelHa3HauYeH Jis pa3pabOTKU HW3MEpPUTEIbHBIX MaTepHalioB M  aHajau3a
pe3ynbTaToB (eneparbHbIX W PETUOHAIBHBIX TIPOIEAYpP OILEHKH KauecTBa
oOpazoBanus. Koaudukatop sBIseTCs CUCTEMAaTU3UPOBAHHBIM  IEPEUYHEM
IPOBEPSIEMBIX IJIEMEHTOB COJIEPKaHUSI U OMEPAIMOHAIU3UPOBAHHBIX TPEOOBAHUM
K pe3yJibTaTaM OCBOEHHS OCHOBHOM OOpa3oBaTeIbHOM MNpPOTpaMMbl CPEIHETO
oOmero oOpa3oBaHus, B KOTOPOM  KaXJAOMy OOBEKTy COOTBETCTBYET
ONpeAECIEHHBINA KO/,

Koaudukatop coctaBieH Ha OCHOBe (eaepaqbHOr0 TOCYAAPCTBEHHOIO
oOpa3oBaTelbHOTO  CTaHAapTa cpeaHero obmiero oOpa3oBaHus  (TMpuUKa3s
Muno6pHayku Poccun ot 17.05.2012 1. Ne 413) ¢ yu€rom IIpumepHO OCHOBHOM
oOpa3oBaTeIbHOM TPOrpaMMbl  CpelHEro oOlmiero obpazoBaHus (0100peHa
pemienrieM @enepaibHOr0 y4eOHO-METOAMYECKOTO OOBEAMHEHUS MO OO0IIeMy
obpazoBanuio (mporokoi ot 28.06.2016 r. Ne 2/16-3)).

KoaudukaTop cocTouT U3 AByX pa3eios:
— paszaen 1. ba3oBelil ypoBeHb;
— paznen 2. YrryOnEHHbIN yPOBEHbD.

Kaxnpiii u3 pas3genoB BKIOYAaeT B ce0s MEPEUYHU paclpenelEHHBIX IO
KJlaccaM TMpOBepSAeMBbIX TpeOOBaHMII K pe3yibTaTaM OCBOCHHMS OCHOBHOM
0o0pa3oBaTeIbHON MPOTpaMMbl CpeAaHEro oOImero oOpa3oBaHUS W DJIEMEHTOB
conep kaHus o Gpusmke.



Pasnen 1. bazoBblii ypoBeHb

1. IlepeyeHb pacnpeaeJéHHBIX M0 KJIaccaM NPoOBepsieMbIX TPeOOBaHUM
K pe3yJIbTaTaM OCBOCHHMSI OCHOBHOI 00pa30BaTe/IbHOI NPOrpaMMBbI CPeHEro

o0mero odpasosanus no gusnke

Tpeboanuss ®I'OC k pe3ynbTaTaM OCBOEHHUSI OCHOBHOW 0Opa30oBaTEIbHOU

MporpaMMbl  cpefaHero  oOmero  oOpa3oBaHHUS  OINEpaAIMOHAIN3UPOBAHBI
H PaCIIpCaCiICHEBI 11O KiIacCaM.
10 KJ1ace
Mera- Kon IIpoBepsiemble MpeaMeTHbIE TPEOOBAHHUS K Pe3yJIbTATAM 00yYeHHU
npeaMer- | TpoBe-
HBIH psaeMoro
pe3yib- Tpedo-
TaT BaHUsI
1 YMeHHEe CAMOCTOSITEJLHO ONpeNedsATh IeJH JAesiTeJIbHOCTH W COCTABJSITH
IUIAHBI JeTeJILHOCTH; CAMOCTOSITEIbHO OCYIIECTBJSITh, KOHTPOJIHPOBATH
U KOPPEKTHPOBATH JeSITEIbHOCTh; HMCIOJb30BATh BCe BO3MOJKHBIE PecypChl
JJIsl TOCTHKEHUsI MOCTABJIEHHBIX IeJieil M peajn3aluuu MJIAHOB AeATeJIbHOCTH;
BBIOMPATH YCHENIHbIE CTPATETHN B PAa3JTHYHBIX CHTYAIMAX
1.1 CTaBUTh OSKCIIEPUMEHTHI 1O MCCICIOBAHUIO (PU3UYECKUX SBJICHHI
U TIPOLIECCOB C HCIIOJIb30BAHUEM MPSMBIX U KOCBEHHBIX H3MEpPEHUH;
pu 3ToM GOPMYIIMPOBATH MPoOIeMy/3anaqy y4eOHOTO IKCIIEPUMEHTA,
coOupaTrh YCTaHOBKY W3 MPEUIOKEHHOIO 000pYyIOBaHUS, MPOBOAUTH
OTIBIT ¥ (POPMYIHPOBATH BHIBOIBI
1.2 [IpoBoaMTE TIpsIMBIE M KOCBEHHBIE M3MEPECHHS (DU3UUYCCKUX BEITUUHH;
IIPU 3TOM BBIOMpPATh ONTUMANBHBIN CIIOCOO U3MEPEHHUs U UCIIOIb30BaTh
U3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEH N3MEPEHHI
1.3 [IpoBoauTh WCCIIEIOBAaHUSA 3aBUCHUMOCTEH (DU3WYECKUX BEITUYHH
C HUCIOJB30BAaHUEM MPSIMBIX U3MEPEHUN: KOHCTPYHPOBATh YCTaHOBKY,
(bukcupoBaTh pPE3yIbTAThl MOJTYYEHHON 3aBHUCHUMOCTH (PU3UUYECKHUX
BEJIMYMH B BUJIE TaOIHIIbI U TPAPHUKOB, Ae]IaTh BHIBOAbBI IO pe3yabTaTaM
UCCIICIOBAHUS
14 CobOmomaTh  mpaBuiia  0e30MacHOrO  TpyJa TpU  MPOBEIECHUU
UCCIIEJIOBAaHUM B paMKax y4eOHOro OSKCIEPUMEHTa, MpPAaKTUKyMa H
yueOHO-UCCIeIOBATEIbCKOW W MPOEKTHOM  JEATEIbHOCTH  C
UCIIOJIb30BAHUEM  HM3MEPUTENbHBIX YCTPOWCTB H  J1a00OpaTOpHOTO
000pyI0BaHUS
2 Bnagenne  HaBbIKAMH NMO03HABATEJILHOM, yueOHO-HCCIe10BATEIbCKOIM

1 MPOCKTHOM /esiITeIbHOCTH, HABBIKAMH pa3pelieHus NmpodJeM; crnoco0HOCTh
1 TOTOBHOCTBH K CAMOCTOATE/ILHOMY IOMCKY METOA0B PCIICHUS NMPAKTHYECKHUX
3aja4, NPUMEHECHHIO PA3JIMYHBIX METONOB NMO3HAHUS

2.1 VY4uThIBaTh T'paHUIbl MPUMEHEHUS M3YYEHHBIX (PU3NYECKUX MOJeneit
(Mamepuanvbhas mouKka, UHEPYUAIbHAS CUCmeMa OMCc4éma, UoeabHblll
2a3; MOOenu CMpoeHus 2a308, HCUOKOCmell U MeEPObIX mei, MOYeyHblll
9/1eKmpuyeckull 3aps0) NpH pelieHny GU3NYECKUX 3a/1au

2.2 [lonumate  BceoOmmii  xapaktep  (yHIaMEHTAJIbHBIX

W OI'PAHUYCHHOCTD MCIIOJIb30BAHUS YaCTHBIX 3aKOHOB

3aKOHOB

2.3 Pacnio3naBate (uznyeckue siBieHHs (MPOLECCH) U OOBSACHATH MX Ha

OCHOBC 3aKOHOB MCXAaHUKH, MOJ'ICKy.TISIpHO-KHHCTH‘ICCKOfI TCOpHUHU




CTpOCHUS BEIIECTBA U AIIEKTPOAMHAMHUKH (pasnomepHoe
U PABHOYCKOpEeHHOe NPAMONUHEelHOe O08UdceHue, C80000HOe nadeHue
mej, O8UCEHUe N0 OKPYICHOCMU, UHepYus, 63aumoolelcmeue mei,
KoebamenvbHoe 08UdCeHUe, PE3OHANC, BOJIHOBOe O8UdCeHUe, Ouddy3us,
OpPOYHOBCKOE O8uUdICeHUe, CMPOeHUe JHCUOKOCHel U MEEPOblX mei,
usMeHeHue 00vEMA men Npu HAspesaHuu (0X1aMCOeHuu), meniosoe
pasHosecue, UcCnapeHue, KOHOEHCAyus, HNIAGIeHUe, KPUCALIU3AYUS,
Kunemue, 1AMCHOCMb 8030YXd, C8:3b CPeOHell KUHeMmU4ecKoll SHepauu
Menio8oco OBUNCEHUSI MOJNeKYl ¢ aOCONIOMHOU memMnepamypol,
nosviulenue 0deieHusl 2a3d Npu e20 HAePesanul 8 3aKpblmom cocyoe,
CB53b MedHCOY napamempamy COCMoAHUs 2a3d 8 U30NPOYeccax,
anekmpuzayus  mei,  83aumooelicmsue  3apsa0o0s, Hazpesatue
NPOBOOHUKA C MOKOM)

2.4

OnuceiBaTh ~MEXaHMYECKOE [JBUKEHHE, MCIONb3ysd (QHU3NYECKHE
BEJIMYMHBI (KOOpOUHama, nyms, nepemeujenue, cCKopocms, yCKopeHue,
macca mena, Cuna, UMRYAbC ~meNa, KUHEMU4eckas IHepeus,
NOMEHYUANbHAA  dHepeus, MexaHudeckas padboma, MexaHuyecKkas
MOWHOCMb); TIPU OIMCAHUM TPABUIBHO TPAKTOBATh (PU3UUECKHI
CMBICT MCHOJb3YEMbIX BEJIWYUH, UX 0003HAYEHHS U €IUHUIIBI
MU3MepeHus, HaX0AUTh (POPMYIbI, CBA3BIBAIOIINE JAHHYIO (PU3HUYECKYIO
BEJIMYMHY C IPYTHMH BeJIMYHMHAMHU

2.5

OnuceiBaTh U3y4eHHBIC CBOWCTBA TEJ U TEILIOBBIC SBIICHUS, UCTIOIB3YS
¢busnveckne BEITUYUHBI (OaslieHue 2azd, memnepamypd, CpeoHsis
9HepaUsl XAOMUYECKO20 OBUNCEHUSI MONEKY], CPeOHsIs K8AOPAMU4ecKast
CKOpOCMb  MOJIEKYNl, KOIUYECMB0 MENIombl, GHYMPEHHs dHepeus,
paboma 2aza, Kod(pduyuenm noie3Hoeo  Oeucmeus Mmenio8oco
ogueamerist); IPU ONMMCAHUM MMPABWIIBHO TPAKTOBATH (PU3UUCCKUN CMBICTT
WCTIONb3yEeMBIX BEIMYMH, WX OOO3HAYCHHS W CIUHHIBI H3MEPCHHS,
HaXOJUTh (HOPMYJIbI, CBS3BIBAIOIINE NAHHYIO (DU3MYECKYIO BEITHYHHY
C IPYTUMU BEITMYMHAMU

2.6

OnuceiBaTh  W3yYEHHBIE CBOMCTBA  BEIIECTBA  (2eKmpuyeckue,
NEKMPUHECKYI0 NPOBOOUMOCHb PA3IUYHLIX Cped) U DIEKTPUYECKHE
SIBJICHUS (mpo1iecchr), UCIIOJIB3YS buznueckue BEJTMYHUHBI
(anexmpuydeckull 3apsa0, Ccuila MoKd, 3JeKmpuyeckoe HanpsiceHue,
IeKmpudecKoe conpomueienue, yoeibHoe conpomusiienue geuecmad,
pashocmv  nomenyuanos, IC u eHympeHHee conpomugienue
UCTMOYHUKA MOKaA, paboma moKd, MOWHOCMb MOKa); TPU OMUCAHUU
MPaBUJIBHO TPAKTOBATh (PU3UUYECKUIN CMBICI UCTIOIb3YEMbIX BETHUNH, HX
0003HaYeHHs] M E€IWHUIBI U3MEPEHHUs; YKa3bIBaTh (HOPMYIIHI,

CBSI3BIBAIOIINE TAHHYIO (PU3NUECKYIO BETUYHHY C IPYTUMU BEINYMHAMU

2.7

AHanu3upoBath (PU3NYECKHE TMPOIECCHl U  SBICHUS, HCIONb3Ys
(u3nuecKre 3aKOHBI U MPUHIUIIBL (3AKOH 8cemupHo2o msacomenus, 1, 11
u Wl 3axonvr Hwvromomna, 3akoH coxpameHusi MexXamuueckou dHepeul,
3AKOH COXpAHEHUs UMNYIbCA, NPUHYUN CYNEPROUYUU CUTL, NPUHYUR
PABHONPABHOCMU  UHEPYUATbHBIX CUCTEM OMC4éma, MONEeKYIAPHO-
KUHemuueckdasi meopusi Cmpoenust 8eujecmasd, 2a308vle 3aKOHbl, Nepablll
3aKOH MePMOOUHAMUKU, 3AKOH COXPAHEHUSl 2NeKMpUudeckKo2o 3apsaod,
saxon Kynoua, 3akon Oma ona yuacmka yenu, 3akon Oma 0Jist NOIHOU
anekmpudeckou yenu, 3akou /icoyns — Jlenya); Ipu 3TOM pa3innyaTh
CIIOBECHYIO (JOPMYIHPOBKY 3aKOHA, €r0 MaTeMaTUYeCKOE BBIPAKEHUE
1 ycoBHs (TpaHUIlbl, 001aCTH) MPUMEHUMOCTH

2.8

Pemater pacu€THble 3amaun C SBHO 33aJaHHONW (PH3UYECKOW MOJEINbIO,
WCIOJIb3Ys (hM3MUYECKHUE 3aKOHBI U MPHUHIIMIBI; HA OCHOBE aHajM3a




yCIOBHS  33Jayd  BBIOMpaTh  (U3WYECKYI0 MOJENb,  BBIICIATH
¢u3nveckue BeNWYMHBI U (HOPMYIBI, HEOOXOUMbIE Ui €€ pelieHHs,
MPOBOJIUTH PACUYETHI U OIICHUBATH PEATBHOCTH MOJYYCHHOTO 3HAUYCHUS
(bu3HUECKON BEIMYUHBI

2.9 Pemats KAa4ECTBECHHBIE 3a/1a4u: BBICTPauBaTh JIOTUYECKU
HEIIPOTUBOPEUYMBYIO LIENIOYKY PACCYXJEHUN C ONOPOM Ha HM3y4CHHBIE
3aKOHbI, 3aKOHOMEPHOCTU U (PU3NYECKUE SIBIICHUS

I'oToBHOCTL M CHOCOOHOCTH K  CaMOCTOSITeIbHOW HMHGOPMAIHOHHO-
NO3HABATEJILHOI /1esiTeJIbHOCTH, YMEHHEe OPHEHTHPOBATHCH B Pa3IMYHbIX
HCTOYHUKAX MH(OpMAaNUM, KPUTHYECKH OLeHUBATHL U MHTEPHPETHPOBATH
HH(OPMAIHIO, TI0JYYAEMYI0 H3 PA3JIHYHbIX HCTOYHHKOB

3.1 [lonumath M OOBSICHATH MNPUHLMIBI JACWCTBUS MallUH, MPUOOPOB
U TEXHUYECKUX YCTPOICTB; pa3iuyarh YCIOBUS HUX 0€30IacHOro
WCIIOJIb30BAHUSI B IOBCEHEBHOM JKU3HU

3.2 Wcnonb3oBath TeopeTHdeckue 3HaHMS MO (U3MKE B IOBCEAHEBHOU
XKU3HU A7 o0ecrieueHus: 0e30MacHOCTH MpU 00paleHuH ¢ mprudopamu
U TEXHUYCCKUMHU YCTpOI\/'ICTBaMI/I, JJIL COXpaHCHUA 310pPOBbA
1 COOJTI0IEHNS] HOPM 9KOJIOTHYECKOTO OBEICHHS B OKPYXKAIOIIEeH cpefie

YMeHue ucnoJib30BaTh CpeacTBa HH(POPMALMOHHBIX U KOMMYHHMKAIMOHHBIX
TEXHOJIOTHH B peleHnu KOTHUTUBHBIX, KOMMYHUKATHBHBIX
U OpPraHM3allMOHHBIX 32124 ¢ CcOOJII0JeHHEeM TpPeOOBAHMN JIPrOHOMHUKH,
TeXHUKH  0e30IacHOCTH, THMIHEHbI, pecypcocOepexkeHusi, IPaBOBBIX
U ITHYECKHX HOPM, HOPpM MHGOPMALIMOHHOM 0€30IIACHOCTH

4.1 Hcnonb3oBath mnpu  peumieHMH  y4eOHBIX  3aJad  COBpPEMEHHbBIE
MH(OPMALIMOHHBIE TEXHOJOTMHM JUIsl TOWCKA, CTPYKTYpHUPOBAHUA,
WHTEpIpeTalii W MpeACTaBlIeHUs y4eOHOM W HaydyHO-TIOMYJISPHOU
nH(pOopMaLUY, TOTYYEHHON U3 Pa3UYHbIX HCTOYHUKOB; KPUTUYECKU
aQHAJIM3HPOBATH MOTY4aeMyI0 HHPOPMAIUIO

BnaneHue SI3bIKOBBIMH CpeICTBAMH — YMeHHE $SICHO, JIOTHYHO M TOYHO
H3JaraTh CBOI0 TOYKY 3peHHsl, WCIOJb30BAaTh ajJeKBaTHbIE S3bIKOBBIE
Cpe/cTBa

5.1 [IpuBoauTe mpuUMeEpHl BKIaJa POCCUHUCKUX U 3apyOCKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, OOBSCHEHHE MPOIECCOB OKPYXKAIOIIETO
MUPa, Pa3BUTUE TEXHUKU U TEXHOJIOTUH

5.2 JleMoHCTpHpOBaTh Ha  MpuUMeEpax pPojab H  MeCTO  (HU3HKHU
B (OpPMHUpPOBAHUU COBPEMEHHOH HAy4YHOW KapTUHBI MHpA, Pa3BUTUU
COBPEMEHHOM TEXHUKH M TEXHOJIOTHH, MPAKTUYECKOW NeATEIbHOCTU
JIonei

YMeHune mNPOAYKTHBHO OOIIATHCA W B3auMMOJAeiicTBOBaATH B Ipolecce
COBMECTHOH /IefiITeIbHOCTH, YYMTHIBATH IO3MLIUHM JAPYIHMX YYaCTHHKOB
JIeATEJIbHOCTH, 3 (PeKTUBHO pa3pemiaTb KOHQJIHUKTHI

6.1 PaGotate B rpymnme ¢ BBINOJHEHHEM Pa3WYHBIX COIUAIBHBIX POJIEH,
IUIAHUPOBaTh ~ pabOTy  TpyMIbl,  palMOHANBHO  paclpeaemsTh
NEeSITeNbHOCTh B HECTAHAAPTHBIX CHUTYallMsAX, aJeKBaTHO OLIEHWBATh
BKJIaJ] KaXJI0T0 U3 YYAaCTHUKOB TPYIIBI B PEIICHHE paccMaTpUBaEMOM
poOJIeMbl
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RJacc

Mera- Kon IIpoBepsiemble npeAMeTHbIE TPEOOBAHUS K pe3y/IbTaTaM
npeaMer- | INpoBe- o0y4eHus
HBIH pAeMoro
pe3yb- Tpedo-
TaT BaHUsl
1 YMeHHe caMOCTOATEJbHO ONpeAesiTh LeJH JAeATeJbHOCTH U COCTABJSATH
IVIAHBI J1eSITeJIbHOCTH; CAMOCTOSITEIbHO OCYLIECTBJISATh, KOHTPOJHMPOBATH
U KOPPEKTHPOBATH AeATE/IbHOCTh; HCIO0JIB30BAaTh BCe BO3MOKHbIE pecypchl
AJISl JOCTUKEHH Sl TIOCTABJICHHBIX 1eJiel U peaiM3aluy MJIAHOB /1esiTeIbHOCTH;
BbIOMPATH yCHelIHbIe CTPATEru B Pa3JINYHbIX CUTYAIL[USIX
1.1 CraBUTh IKCHEPUMEHTHI MO HCCIENIOBAaHUIO (PU3MUECKUX SBICHUM
Y MPOIIECCOB C MCIIOJIb30BAHUEM IPSAMBIX M KOCBEHHBIX H3MEPEHMI;
opu  3TOM dopmynupoBarh  mpoOneMmy/3agady — y4yeOHOro
JKCIIEPUMEHTa;  cOOMpaTh  YCTAaHOBKY U3  MPEIJIOKEHHOTO
000pyI0BaHUS; TPOBOAUTD OTBIT U (YOPMYIUPOBATH BHIBOIBI
1.2 [IpoBoauTh NpsMbIEe 1 KOCBEHHbIE U3MEPEHHs] PU3NYECKUX BEJNYHH;
IIPH 3TOM BBIOMPATh ONTHUMAJIBHBIN CIIOCO0 U3MEPEHHUS U UCIIOJIb30BaTh
W3BECTHBIE METObI OLIEHKH MOIPEITHOCTEN U3MEPEHUI
1.3 [IpoBomuTh wHccnenoBaHUWE 3aBUCUMOCTEH (U3UYECKUX BEJIUYUH
C MCTIOJIb30BAaHUEM MPSMBIX U3MEPEHUN: KOHCTPYUPOBATh YCTaHOBKY,
¢bukcupoBaTh pe3yabTaThl MOJYYEHHOW 3aBUCUMOCTU (DU3HUECKUX
BEJIMYMH B BHJIE TaOIHI] ¥ IpaUKOB, 1e1aTh BEIBOJBI IO pe3yabTaTaM
UCCJIEIOBAHUS
14 CoOmomaTh mpaBuia 0€30MAacCHOTO Tpylda TMpH  MPOBEACHUH
UCCIIEJIOBaHUI B paMKax Y4eOHOro OSKCIepUMEHTa, MpaKTUKyMa
U y4eOHO-HCCIIeIOBATEIBCKON U MPOEKTHOM NEeITEILHOCTH
C UCMOJIb30BAaHUEM H3MEPUTEIbHBIX YCTPOMCTB U J1a0OpaTOPHOIO
000pyI0BaHUS
2 Baanenue HaBLIKAMHU N03HABATEJIbLHOI, Y4eOHO-HCCIe10BaTeIbCKOM

U NIPOEKTHOM JeSITeJIbHOCTH, HABBIKAMHU pa3pelieHusi NmpodJieM; CIOCOOHOCTh
U TOTOBHOCTH K CAMOCTOSITEJIbHOMY MOMCKY METO/I0B pellleHusl MPAKTHYeCKHX
3aj1a4, IPUMEHEeHHUI0 PA3JIHYHbIX METO10B IMO3HAHUS

2.1

Y4YUTBHIBaTh TPAHUIIBI IPUMEHEHUST U3YYCHHBIX (PU3NYCCKUX MOJEICH
(moueunwvlli  1eKmpudeckutl  3aps0, sA0epHas MOoOelb  aAmomd,
HYKJIOHHASL MOOEb AMOMHO20 A0pa) TIPH pelieHnr GU3NYECKUX 3a1a4

2.2

[lonumats BceoOmwmii  xapaktep (yHIAMEHTaJIbHBIX  3aKOHOB
U OFPAaHUYEHHOCTH MCIIOIb30BAHMSI YACTHBIX 3aKOHOB

2.3

Pacnio3naBare ¢usznueckue siBiIeHUS (ITPOLECCH) U OOBSICHATh MX Ha
OCHOBE 3aKOHOB  JJICKTPOJMHAMHUKM ¥  KBAaHTOBOH  (DU3UKH
(63aumooelicmeue  MACHUMOS,  INEKMPOMACHUMHAA — UHOYKYUS,
oeticmeue MAZHUMHO20 NOJsL HA NPOBOOHUK C MOKOM U OBUNCYWULICS
3apA0, >1eKMpPOMACHUMHbIE KOAEOAHUS U GOJIHbL, NPAMOJIUHEUHOEe
pacnpocmparerue ceema, ompasicenue, npenomietue,
unmepgepenyus, ouppaxyus u noaapuzayus ceemd, OUCHEPCUs]
ceema;  omoanekmpuueckuil  3ppexm, ceemogoe  OasieHue,
BO3HUKHOGEHUE  JIUHEUYamoz20  CHeKmpa  amoma  8000pooaq,
ecmecmeeHHas U UCKYCCMEEHHAs paOUOaKmMuUEHOCHb)

2.4

OnuceiBaTh HU3yYEHHBIE CBOWCTBA BEIIECTBA  (DeKmMpuyecKue,
MazHumHuvle, onmuyeckue, 9NEeKMPUYECKYIO npoB8OOUMOCTb
PAsIuyHLIX Ccped) W DIIEKTPOMATHUTHBIE SBIIEHUS (TIPOIIECCHI),




UCTIONIB3YSl (PU3UYECKHE BEIMYUHBI (2IeKmpuyeckuti 3apso, cuid
moKa, 31eKmpuiecKoe HanpsaxjceHue, 1eKmpuiecKoe conpomusietue,
pasnocme nomenyuanos, C, paboma moka, UHOYKYUsL MASHUMHO20
noas, cuna Amnepa, cunra Jlopenya, uHOYKMUSHOCMb KOHMYpA,
9Hepausl INeKMPULecKo2o U MAsHUMHO20 Nojel, Nepuood u dyacmoma
KONebamenbHo20  KOHMypa,  3aps0 U MOK  2APMOHUYECKUX
INEKMPOMASHUMHBIX Koziebanull, @okycHoe paccmosnue
U OnmMuYecKas Cuid JIUH3bl), TIPA ONMHCAHWUU TPABUIBHO TPAaKTOBATh
(U3NYECKUN CMBICT HCIIOJIB3YeMBbIX BEJIMYMH, HX 0003HAYCHHUS
U CIMHUIBI U3MEPCHHUS, YKA3bIBaTh ()OPMYJIBI, CBSA3BIBAIONINE JAHHYIO
(U3NYECKYIO BEIMYNHY C IPYTHMH BEITUIHHAMH

2.5 OnuceiBaTh W3y4YE€HHbIE KBAaHTOBBIE SIBJICHHUS U MPOLIECCHI, UCIOJB3YS
buznyeckue BETUUHUHBI (CKOPOCMb INEeKMPOMASHUMHBIX 801H, ONUHA
BOIHbL U YACMOMA CE6ema, Hepeust U UMNYIbC Gomona, nepuoo
noiypacnaoaq, dHepeus CeA3U amoOMHbIX s0ep); TPU ONHUCAHUU
IPAaBWIBHO TPAKTOBATh (PU3MUECKUI CMBICT MCIOJIb3YyEMbIX BEIUYMH,
ux 00O3HA4YeHMs] U EAWHULBI U3MEPEHMs]; YKa3blBaThb (HOPMYIIBI,
CBA3BIBAIOIIME JaHHYIO (U3WYECKYI0 BEJIUYMHY C JIPYTHUMH
BEJIMYMHAMU, BBIYUCIIATH 3HaUCHHUE (PU3MUECKOI BETHYUHbI

2.6 AHaNMM3UpOBaTh (PU3WYECKUE TIPOIECCHl M SBJICHUS, WCIOJIB3YS
¢u3udeckne 3aKOHBI W TIPUHIMIBL  (3AKOH  3JeKMPOMASHUMHOU
UHOYKYUU, 3AKOH COXPAHEHUs JHepeull, 3aKOH NPAMOIUHEUHO20
PACNpOCMpanenus — c8emd, 3AKOH — OMpPAdCeHusi céemd, 3AKOH
npelomMieHus ceema, 3aKOH COXPAHEHUs SHepeuu, 3aKOH COXPAHEeHUs
UMNYNIbCA, 3AKOH — COXPAHMEHUsl  INeKMPUYECKo20 3apsod, 3AKOH
COXpaHeHusi — maccosoeo  uucia, nocmyramvl  bopa,  3axon
paouoakxmueHo2o pacnaoa); TPU OSTOM pas3idyaTh CIOBECHYIO
(GOpMYIIMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOe BHIPAKEHUE M YCIOBHS
(Tpanuiibl, 00J1aCTH) TPUMEHUMOCTH

2.7 Onpenenary HaNpPaBICHUE UHOVKYUU MACHUMHO20 NOJSL NPOBOOHUKA
¢ mokom, cunvl Amnepa u cunot Jlopenya

2.8 CTpouTh W pPACCUUTHIBATH U300paAdiceHUe, C030a8aemoe NI0OCKUM
3epKanIoM, MOHKOU JTUH3OU

2.9 Pemats pacuéTHble 3aauu C SIBHO 3aJaHHOW (U3MYECKOW MOJEIBIO,

UCHOJIB3Ys (U3UYECKUE 3aKOHbI M TMPUHIMIBI, HA OCHOBE aHallM3a
yCIOBUSL 3a7ayd  BBIOMpAaTh (U3MYECKYIO MOJIENb, BBLACTATH
buznyeckue BeNUYUHBI U GOPMYIIbI, HEOOXOIUMBIE Ui €€ pelleHus,
POBOAMUTDH PACUETHI U OIICHUBATh PEAIbHOCTH MOJYyYEHHOTO 3HAYCHUS
buznyecKoil BETUYHHbI

2.10 Pemars Ka4CCTBCHHBEIC 3aJa4du: BBICTpAUBATh JJOIT'M4YCCKHU
HCIIPOTHUBOPCUUBYHO LICIIOYKY paccymz[eHHﬁ C 0H0p0171 Ha U3Y4YCHHBIC
3aKOHBI, 3dKOHOMCPHOCTHU U (1)I/I3I/I‘leCKI/IC SABJICHUSA

I'oToBHOCTL M CHOCOOHOCTHL K  CaMOCTOSITEIbHOW HMH(POPMALMOHHO-
NMO3HABATEJBLHON /eSITeIbHOCTH, YMEHHE OPHMEHTHPOBATHCH B Pa3JIMYHBIX
HCTOYHUKAX MH(pOpMANU¥, KPUTHYECKH OLECHMBATH W HMHTEPNPETHPOBATH
HHpOpMANKIO, MOJYYaeMYK) W3  Pa3JMYHBIX HMCTOYHHMKOB. YMEHHe
HCIOJIBL30BAThL  CPeACTBA  HMHGOPMANMOHHBIX MW KOMMYHHMKAIMOHHBIX

TEeXHOJIOT Ui B peleHun KOTHUTHBHBIX, KOMMYHHKAaTHBHBIX
U OPraHM3alMOHHBIX 3a/1a4
3.1 [TonnMaTh U OOBACHATH NPHUHLMIBI JECWCTBUS MAIINH, MPUOOPOB

N TCXHUYCCKUX YCTpOﬁCTB; NNOHMMAaTh YCJIOBUSA HX 0e30ImacHOro
HCIIOJIb30BaHUS B IIOBCEHEBHOM KU3HU




3.2 [IpuBoauTe mpuMepsl BKIAJa POCCUMCKUX M 3apyOEKHBIX YYEHBIX-
(GHU3UKOB B pa3sBUTHE HAYKH, OOBSCHEHHE MPOLIECCOB OKPYXKAIOIIETO
MUpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTUN

3.3 Hcnonb30oBath TeOpeTHUECKHE 3HAHUS 1O (DU3MKE B MOBCEIHEBHOMN
KU3HU Ui obOecreueHHs  0€30MAacCHOCTH  HpH  OOpaleHUH
¢ IpubopamMu U TEXHUYECKUMH YCTPOICTBaAMH, COXPAHEHUS 3J0POBbS
¥ COONIONIEHHST HOPM DKOJIOTHYECKOTO IIOBEICHHS B OKpYXKaromien

cpene
YMeHHne MCHoJib30BaTh CpeAcTBa HH(OPMANMOHHBIX M KOMMYHHKAIIMOHHBIX
TEeXHOJIOTHif B peneHun KOTHUTHBHBIX, KOMMYHHKATHBHBIX

U OPTraHU3alMOHHBIX 3aJa4 ¢ co0JiloleHneM TpeOOBaHMH JIPrOHOMMKH,
TeXHMKH  0e30l1aCHOCTH, TMIHeHbl, pecypcocOepe:KeHnsl, NPAaBOBbIX
U 3THYECKHUX HOPM, HOPM HH(OPMAIMOHHOI 0e30IaACHOCTH

4.1 Ucnonb3oBarh mnpu  pelieHUH y4eOHBIX 3a7ad  COBPEMEHHBIE
MH(OPMALMOHHBIE TEXHOJOTMM [UIsl TIOUCKA, CTPYKTYpHUpPOBAHHS,
MHTEPIIpETallui U TpPEeACTaBIeHUs y4eOHONM M Hay4YHO-TIOMYJISIPHOM
uH(pOpPMaLIMH, MOJYYEHHON W3 Pa3IMYHBIX MCTOUYHUKOB; KPUTHUYECKU
aHAJIM3UPOBATH M0JTy4aeMYI0 HH()OPMAIUIO

B.]]a}IeHI/Ie SI3BIKOBBIMM Cpe€ACTBAMH — YMCHHME HCHO, JIOTUYHO M TOYHO
M3j1araTh CBOI0 TOYKY 3pPEHHMs, MCHO0Jb30BaTh aJeKBATHbIE f3bIKOBbIE
cpeacTea

5.1 [IpuBouTE mpuMepsl BKIAJa POCCUUCKUX U 3apyOEKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAayKH, OOBSCHEHHE IMPOILIECCOB OKPYKAIOLIEro
MUpAa, pa3BUTHE TEXHUKU U TEXHOJIOTUI

5.2 JleMoHCTpHpOBaTh Ha TpUMEPAX POJb W MECTO  (DU3UKH
B (hopMUPOBAHUM COBPEMEHHOW HAyYHOW KapTUHBI MHUPA, B Pa3BUTHU
COBPEMEHHOM TEXHHUKH M TEXHOJIOTH, B MPAKTUYECKOU ACATEIbHOCTH
JIIOJIEH, 1IEJIOCTHOCT U €IMHCTBO (PM3MUECKON KapTHHBI MUpa

YMeHne TPOAYKTHBHO OOIIATHCA M B3aMMOJEiiCTBOBATH B Ipouecce
COBMECTHOH /IeSiTeJIbHOCTH, Y4YUTHIBATH MO3UIUH [PYrHX YYACTHUKOB
AeSiTeJIbHOCTH, 3()(PeKTUBHO pa3pemiaTbh KOHQINKTHI

6.1 PaGoTaTh B rpyrie ¢ BBIMOJIHEHHEM Pa3IMYHBIX COIMATIBHBIX POJICH,
IUIAHUPOBaTh ~ pabOTy  TPYIIbI, PalUOHAIBHO  PACIpPEIeIsiTh
JeSITeIPHOCTh B HECTAHJIAPTHBIX CHUTYAIUSAX, aJCKBATHO OILCHHBATh
BKJIQJT K&XK/IOTO U3 YYaCTHUKOB TPYIIIBI B PEIICHUE pACCMAaTPHBAEMOM
poOIeMbI




2. IlepeyeHb pacnpeaejéHHBIX M0 KJIACCAM NPOBepPseMbIX 3J1eMEHTOB
colep:kaHus o (pusuke

[lepeuens pacnpeaenEéHHBIX MO KJIaccaM 3JIEMEHTOB COJIEP)KaHUs COCTABICH
Ha ocHoBe [IpumepHON OCHOBHOW 00pa30BAaTENbHONM NPOrpaMMbl CPEIHETO
oOmero  oOpa3oBanusi  (ogoOpeHa  pemieHueM  (eaepalbHOrO  y4yeOHO-
METOJUYECKOr0 O0ObeNuHEeHUusT Mo oO0meMy oOpa3oBaHUI0 (IIPOTOKOJI  OT
28.06.2016 r. Ne 2/16-3)).

10 KJ1ace
Kon Kon
pa3- | mpose- IIpoBepsiemble 3JIeMeHTHI COJePKAHUSA
Jeja | psemMoro
3JIeMeHTa
1 METO/IbI HAYYHOI'O IIO3HAHHUA
1.1 Metonpl HaydyHOTO HCclefoBaHUsS ¢u3nyeckux sBiaeHuil. HaOmroneHnue

n 3kcriepuMeHT B ¢usuke. CrocoObl m3MepeHHus] (U3MUECKUX BEITUYMH.
W3meputenbuble npubOpsl (aHAIOroBble U IUQPPOBBIE), KOMIBbIOTEPHBIE
JTATYUKOBBIE CHCTEMBbI

1.2 MonenupoBanue pU3NUECKUX SBJIEHUHN U MPOIECCOB (MaTepuaibHask TOUKa,
abCoMIOTHO TBEPIIOE TEJO, UIeAbHAS KUAKOCTb, TOYSUHBIH HCTOYHUK).
I'unoreza. du3nueckuii 3aK0H, TPAHULIBI €r0 MpUMEeHUMOCTH. Duznueckas
TEeOpUs

2 MEXAHHUKA

2.1 Kunematuka

2.1.1 | Mexaunueckoe nsmxkeHne. OTHOCUTEILHOCTh MEXaHUUECKOTO IBIKEHUSL.
Cucrtema orcuéra. TpaekTopus

2.1.2 | Ilepememienne, CKOpoCTh (MTHOBEHHas CKOPOCTb) M YCKOpEHHE
MaTepuaIbHOU TOUKU, UX MIPOEKIIMU Ha OCU CUCTeMbI KoopAuHAT. CloXKeHHe
MePEMEILICHUN U CII0KEHUE CKOPOCTEH

2.1.3 | PaBHOMepHOE W  pPABHOYCKOPEHHOE  MPSIMOJIMHENHOE  JBUYKEHUE.
3aBUCHUMOCTh KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U MYTU MaTepUalbHON
TOYKH OT BpeMeHU. ['paduku 3TUX 3aBHCUMOCTEH

2.1.4 | CBobOomHOe mazeHWE. YCKOpEeHHE CBOOOJHOTO TajaeHwus. [[BrkeHue Tena,
OpOIIEHHOTO TOJI YIJIOM K FOPU30HTY. 3aBUCUMOCTh KOOPAWUHAT, CKOPOCTH
1 YCKOPEHHSI MaTepUAIbHOM TOYKH OT BpeMeHH. I'paduku 3THX 3aBUCUMOCTEH

2.1.5 | KpuBonuHeiiHoe JBWKEHUE. JIBIWKCHHME MaTrepHalibHOW TOYKH IO
OKPY)KHOCTH. YTJOBass M IJMHeiiHas ckopocTh. Ilepumon u  wacroTa.
[{eHTpOCTPEMUTENBHOE YCKOPEHHE

2.1.6 | Texnuueckue ycmpoiicmea. CHUAOMETp, IBUKEHHE CHApsAIOB, IEMHbIE
Y pEMEHHbIe Nlepeadun

2.1.7 | Ilpakmuueckue pabomul. VI3MepeHHe MrHOBEHHOW ckopocTH. W3yueHue
PABHOYCKOPEHHOTO MPSIMOJIMHEHHOr0 IBM)KEHUS 0€3 HaualbHOM CKOPOCTH

2.2 | JInnamuka

2.2.1 | Ilepssrit 3akoH Hetotona. Muepuunansuelie cuctemsl otcuéra (MCO).
[Ipunnun otHocurensHOCTH ['anmunes. HennepnmanbHble cuCTEMBI OTCUETA
(onmpenenenue, NpuMepsl)

2.2.2 | Macca tena. Cuna. [IpuHImn cynepno3uiy Cui

2.2.3 Bropoii 3akon Herotona ans marepuanbHoi Touku B MCO. Tperuit 3akon
Hprorona iy MarepuanbHbIX TOUEK
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3akoH BceMupHoro tsroteHust. Cuina tsprectd. [lepBast kocMudeckast CKOpOCTb.
Bec Tena. Bec Tena, nmxkymierocs ¢ yckopenueM otHocutenbHo MCO

2.2.5 | Cuna ynpyroctu. 3akoH 'yka

2.2.6 | Cuna tpenus. Cyxoe TpeHue. Cuiia TPEHHS CKOJBKCHHS M CUJIA TPEHHS
nokosi. Koapduiment tpenus. Cuiia CONPOTHBICHUS MPU JBHKCHHU Teja
B JKUJIKOCTHU HJIM T'a3e

2.2.7 | IlocrymarensHOE U BpallaTeIbHOE IBIKEHUE a0COIIOTHO TBEPAOTO TeIIa

2.2.8 | MoMeHT cuiibl OTHOCUTENBHO OCH BpameHus. [lmedo cuibl. YcnoBus
paBHoBecus TBEpAOro tena B MCO

2.2.9 | Texnuueckue ycmpoiicmea. IlONIINIHUKKA, JIBUKCHWE HCKYCCTBEHHBIX
CITYTHUKOB

2.2.10 | Ilpakmuueckue pabomwvi. VI3ydeHHWe IBKEHUS Opycka 1O HAKIOHHOU

IJIOCKOCTU TOJ JIEHCTBUEM HECKOJbKUX cuil. MccienoBanue 3aBUCUMOCTU
CUJIBI YIIPYTrOCTH OT Aedopmaiuu s NPYyKHHBI U PE3HMHOBOTO oOpasiia.
HccnenoBanue ycimoBUM paBHOBECHS TBEPAOrO Tea, HMMEIIIETO OCh
BpallleHus

2.3 | 3aKkoHBbI cOXpaHEeHUsI B MeXaHUKe

2.3.1 | Umnynbc MaTepuanbHON TOYKH, CHCTEMBI MaTepHAIBHBIX TOYeK. VIMITymnbe
CWJIbI M I3MEHEHHE UMITyJIbca Teja

2.3.2 | 3akoH coxpaHenus umiyibsca B MCO. PeakTuBHOE NBHXEHNE

2.3.3 | Pabora cuibl. ['padmueckoe npeacraBieHne paboThl CHITBI

2.3.4 | MOIHOCTH CHITBI

2.3.5 | KuHetndeckas SHeprus MaTepualbHOHW TOYKH. TeopemMa O KHMHETHYCCKOM
SHEpruu

2.3.6 | IloteHmmanbHas SHEPTHS. [ToTennmanpHas SHEPTHUSI YOpYro
ne(OpMUPOBAHHON  TPYKUHBI. [loTenumanbHass ~ SHeprus  Tejia
B OJHOPOJHOM I'pPaBUTAIIMOHHOM I0JI€

2.3.7 CBsi3b pabOTBI HEMOTEHIMAIBHBIX CHUJ C HM3MEHEHHEM MEXaHW4YeCKOU
SHEPrUU CUCTEMBI Tell. 3aKOH COXpaHeHHs MexaHndyeckoit suepruu B UCO

2.3.8 | Yopyrue u Heynpyrue CTOJKHOBEHUS

2.3.9 | Texnuueckue ycmpoticmea. JIBWKEHHE paKeT, BOJOMET, KOIEp, MPYKUHHBIN
MUCTOJIET

2.3.10 | Ilpakmuyeckue pabomei. VI3MepeHue uMIyIbca Teja, OpOIICHHOTO
ropu3oHTaNIbHO. V3MepeHne KMHETUYECKOW SHEepruM Teia MO TOPMO3HOMY
nyTH

3 MOJIEKYJIAPHAA ®U3UKA H TEPMO/IHHAMUKA
3.1 | OcnoBbet MKT

3.1.1 | OcHOBHBIC MOJIOKEHUS MOJICKYJISIPHO-KHHETHYECKOH TeopHH. bpoyHOBCKOE
neuxkenne. Juddysus. Xapakrep OBUKEHHS U B3aUMOJCHCTBUS YaCTHI]
BElIeCTBa

3.1.2 | Mojenu cTpoeHus Ta30B, )KUAKOCTEH U TBEPIABIX TeJ U OOBSICHEHUE CBOMCTB
BELIECTBA HA OCHOBE 3TUX MOJEIEN

3.1.3 | Macca monexyn. KonngectBo Beniecta. [TocrosiHaas ABoraapo

3.1.4 | TennoBoe paBHOBecue. Temneparypa u e€ usmepenue. lllkana temmeparyp
Ilenbcus

3.1.5 | Monens wuaeanbHoro raza. (OCHOBHOE ypaBHEHHE  MOJICKYJISPHO-
KMHETUYECKOM TEOPUH UAECATBHOIO ra3a

3.1.6 | AGcomoTHas Temreparypa Kak Mepa CpeaHed KHHETHMYECKOW SHEpruu
TEIUIOBOTO JABWKEHUS YAaCTHUI Ta3a

3.1.7 | I'a3oBbIe 3akoHbl. YpaBHeHue Kinaneiipona — MenzaeneeBa. 3akoH JlanpTroHa

3.1.8 | U3omporeccel B UAEAIBHOM Ta3e ¢ MOCTOSHHBIM KOJMUYECTBOM BEIECTBA:
n30TepMa, H30Xopa, n3obapa. I'paduyeckoe npencrapiieHNe H30MPOLIECCOB




3.1.9

Texnuuecxue ycmpoticmsa. Tepmomerp, OapoMeTp

3.1.10

Ipaxmuuecxue pabomei. I3aMepeHne Macchl BO3/lyXa B KIIACCHOW KOMHATE.
UccnenoBanue 3aBUCUMOCTH JIaBJICHUS OT 00bEMA BO3yXa MPU MOCTOSTHHOM
TCMIICPATYpPC HJIUM 3aBUCHUMOCTH JAaBJICHHA BO3JyXa OT TCMIICPATYPLI IIpU
MTOCTOSTHHOM 00BbEMeE

3.2 | OcHOBBI TEPMOAMHAMUKH
3.2.1 | TepmoauHamuueckas cucreMa. BHYTpeHHssI SHEPTHs TEPMOIUHAMHYESCKON
CHUCTEMBI M CIIOCOOBI €€ N3MEHEHUS
3.2.2 | KonnuectBo TemioTel W pabora. BHYTpeHHSs SHeprus 0JHOATOMHOTO
UJICTBHOTO Ta3a
3.2.3 | Bugel Temonepenauu:  TEIUIONPOBOAHOCTb, KOHBEKLMS, H3JIy4YEHUE.
TennoéMmkocTe Tena. VYaenbHas TEIUIOEMKOCTh — BemlecTBa. Pacyér
KOJIMYECTBA TEIIOTHI TP TEIJIoNepeaaye
3.24 | TlepBblii 3aKOH TEpPMOJMHAMHUKH. [IpMMEHEHHWE TMEPBOrO  3aKOHA
TEPMOJMHAMHUKU K wu3omnpoueccaM. [lonstue o6 ammabatHOM mpolecce.
Pacuér paboTsl raza ¢ nomousto pV-guarpamm
3.25 | TeruoBele  mammHbl.  [IpuHOMTBI  AGHCTBUS — TEIUIOBBIX — MAIIWH.
[IpeobpazoBanus sHeprun B TeroBbix MamuHax. KI1/[ TernmoBoit MarmmHsI.
Huxn Kapuo u ero KITJ{
3.2.6 | Bropoii 3akoH TepMoarHaMuKH. HeoOpaTuMOCTh MPOIIECCOB B MPUPO/IE.
TennoBble qBUTATENN. DKOJOTHUECKUE MPOOIEMBI TEIIOYHEPTETUKA
3.2.7 | Texnuueckue ycmpoiicmaa. JIBUraTellb BHYTPEHHETO CrOpaHwusi, OBITOBOM
XOJIOIUJIbHUK, KOHJIULIMOHED
3.2.8 | Ilpakmuueckue pabomoi. I3mepeHue yaeabHON TETUIOEMKOCTH
3.3 | ArperarHble cOCTOsIHMA BemiecBa. Pa3oBbie nepexoabl
3.3.1 [TapooOpazoBanne u KoHAeHcamus. VcrmapeHue u KumeHue. Y aeabHas
TEIIOTa MNapooOpa3oBaHus. 3aBUCHUMOCTb TEMIIEPATypbl KHUIEHHS OT
JTABJICHUS
3.3.2 | Bnaxxnocth Bo3ayxa. HaceimeHHbIi ap
3.3.3 | TBépnoe Teno. Kpucrammndyeckre u aMop@HbIe TeJla. AHU30TPOIIHS CBOMCTB
kpuctayuioB. XKuakue kpuctamuibl. CoBpeMeHHbIe MaTepuabl
3.3.4 | [InaBneHue u KpucTaJIM3anus. Y IebHas TEIUIOTAa MJIaBICHUS
3.3.5 | YpaBHenue TemioBoro 6ananca
3.3.6 | Texnuueckue ycmpoticmeéa. I'UrpoMeTpbl U TCUXPOMETPHI, KaJIOPUMETD,
TEXHOJOTHMH TIOJIyYEHUS COBPEMEHHBIX MaTepuajoB, B TOM 4YHCIE
HAaHOMATEPHAJIOB, 1 HAHOTEXHOJIOTUU
3.3.7 | Ilpakxmuueckue pabomoi. VI3MepeHre yIelnbHON TEIUIOTHI TUIABICHHS JIbJA.
W3mepenue BIaKHOCTH BO3yXa
4 JJIEKTPO/THHAMHUKA
4.1 | DJAeKTPOCTATHKA
4.1.1 | DnexTpuzanms Ten. DNEKTpUYEcKUil 3apsa. [IBa BHIa SIEKTPUYECKUX
3apsiioB
4.1.2 | TIpoBOAHMKH, TUIICKTPUKHU U MOTYIPOBOAHUKU
4.1.3 | 3akoH cOXpaHEHHUs AIIEKTPUUYECKOI0 3apsijia
4.1.4 | BzaumopeiictBue 3apsa0B. 3akoH Kynona
4.1.5 | Dnexrpuyeckoe nosie. Hanmpsok€HHOCTD anmekTpuyeckoro mois. [IpuHumn
cynepno3uiuy. JInHuM HanpsHKEHHOCTH 3JIEKTPUYECKOTO MOJIS
4.1.6 | PaGota cui 3eKTpoCTaTHYECcKOro MoJist. Pa3HOCTh MOTEHIINATIOB
417 | IIpoBOOHMKM W JUIJEKTPUKHM B IOCTOSHHOM DJEKTPUYECKOM IOJIE.
JlManeKkTprueckasi MpOHUIIAEMOCTh
4.1.8 | Dnexrpoémkocts. Konaencatop. DeKTpoEMKOCTh TIOCKOTO KOHIEHCATOpa.

3Hepr1/151 3apsKCHHOT'O KOHACHCATOpAa




4.1.9

Texnuueckue ycmpoticmea. DneKTpockor, JIIEKTPOMETD,
JNEKTPOCTATHYECKAS 3allHUTa, 3a3eMJICHHE IIEKTPONIPUOOPOB,
KOHJICHCATOPBI, KCEPOKC, CTPYHUHBII IPUHTED

4.1.10

Ipakmuyeckue pabomwl. OLEHKAa CUJI B3aUMOJCHCTBHS 3apsKCHHBIX Tell.
OneHKa SHEPTUH 3aPSHKEHHOTO KOHJICHCATOPA U €€ MPEBPAIlCHNE B SHEPTHIO
W3JTY4EHUS] CBETOANO/IA

4.2 | IoCTOAHHBIN JIEKTPUYECKUI TOK

4.2.1 | Cuna Toka. IlocTOSHHBIM TOK. YCJIOBHSI CYyIISCTBOBAaHHUS IIOCTOSITHHOTO
AIIEKTPUYECKOT0 TOKa. MICTOUHMKH TOKa

4.2.2 | 3axon Oma i yuacTtka nenu. Hampspkenue

4.2.3 | DnekTpuyeckoe COTIPOTHUBIICHHE. 3aBHCHMOCTH COTIPOTHBIICHHUS
OJTHOPOJTHOTO MTPOBOJIHUKA OT €r0 JUIMHBI U TUIOMIAAH TTONIEPEIHOTO
cedeHus. Y IeJIbHOE CONPOTHUBIIEHUE BEIIECTBA

4.2.4 | TlocnengoBaTenpHOE, MapaJuIeIbHOE, CMEIIAHHOE COCAMHEHUE MTPOBOTHUKOB

4.2.5 | Pabora anekrpudeckoro Toka. 3akoH Jxoyis — Jlenna

4.2.6 | MomHOCTb 3JIEKTPUIECKOTO TOKa. TerioBast MOIIHOCTb, BeIJENsAEMas Ha
pe3ucrope

4.2.7 | DJIC u BHyTpeHHEE CONPOTHUBJICHUE MCTOYHUKA TOoKa. 3akoH Oma st
TTOJTHOM (3aMKHYTOM) AJEKTPHUYECKOU e

4.2.8 | Kopotkoe 3aMbikaHie. MOIITHOCTh HCTOYHUKA TOKA

4.2.9 | Texnuuecxkue ycmpoticmea. JlamMiia HaKaJUBaHUsS, aMIIEPMETP, BOJBTMETD,
peocrar

4.2.10 | IIpakxmuueckue pabomei. VI3ydeHne CMEIIAHHOTO COCTUHCHHS PE3HCTOPOB.
N3mepenne D/IC WCTOYHMKA TOKa M €ro BHYTPEHHETO COMPOTHUBIICHUS.
HccnenoBanue 3aBUCMMOCTH T0JI€3HOM MOIIIHOCTH HCTOYHUKA OT CUJIBI TOKA

4.3 | Toxku B pa3JIu4HbIX cpeaax

4.3.1 | DnekTpoHHass  TPOBOJUMOCTh  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
COMPOTHBIICHHUSI METAJJIOB OT TeMIieparypbl. CBEpXIpOBOAUMOCTh

4.3.2 | DneKkTpuYeCKuil TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB

4.3.3 | [lonynpoBomuuku.  CoOcTBeHHass W MpUMEeCHass  MPOBOAUMOCTH
noJynpoBoaHuKoB. CBolcTBa P-N-niepexoa. [1osryrpoBotHUKOBbIE TPHOOPHI

4.3.4 | DnexkTpUYecKUi TOK B 3JIEKTPOJIUTAX. DJIEKTPOJUTHYECKAs AUCCOIUAIMS.
DJIEKTPOJIN3

4.3.5 | Dnekrpuueckuii TOK B razax. CamMOCTOATENbHBIH W HECAMOCTOSATEIbHBIN
pa3psia. Pa3nuunble TUITBI caMOCTOATEIBHOTO pa3pana. Momnus. [Tnazma

4.3.6 | Texnuueckue ycmpoticmea. I'a30pa3psiiHbIC JaMIIbl, IOJTYIIPOBOTHUKOBBIC
npuOOpBI, raJIbBaHUKA

4.3.7 | I[Ipaxmuueckue pabomol. HabmoaeHHE 2JIEKTPOIN3a
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Kon Kon IIpoBepsieMble JIeMEHTHI COJIePKAHUS
pa3- | mpose-
Aesa | paemMoro
3JIeMeHTa
4 DJIEKTPOJHHAMHKA
4.4 | MarauTHOe moJe
4.4.1 B3anmoaencTBre NOCTOSTHHBIX MarHUTOB U IMTPOBOJHUKOB C TOKOM
4.4.2 | MarautHoe 1ioJie. Bektop MarauTHOM MHAYKIUHU. [IprHIMIT Cynepo3HIny.
JInann marauTHOM MHAYKIMK. KapTrHA TMHMI MarHUTHOM MHIYKIUU MOJIS
MTOCTOSIHHBIX MAarHATOB
4.4.3 | MarauTHOE MOJie MPOBOJHHUKA ¢ TOKOM. KapTHHA JMHHIA TOJS UIMHHOTO
MPSIMOTO TPOBOJHUKA W 3aMKHYTOTO KOJBIICBOTO IPOBOJHUKA, KATYIIKA
¢ TokoMm. OnbIT Dpcrena
4.4.4 | Cuna Amnepa, €€ MOyJb 1 HallpaBJICHUE
4.4.5 | Cuna JlopeHua, e€ MOy Ib M HarpaBjeHHe. [[BuxkeHue 3apsyKeHHOM
YaCTHIIHI B OJTHOPOJHOM MarHUTHOM ToJie. PaGoTa cuitel Jloperia
4.4.6 | Texnuueckue  ycmpoticmea. IIpUMEeHeHHE  TIOCTOSHHBIX  MAarHUTOB,
JICKTPOMATrHHUTOB, YJICKTPOIBUTATEIh, YCKOPUTEIIH HIEMEHTAPHBIX YaCTHII
4.4.7 | Ilpakmuueckue pabomul. VI3yueHue MarHuTHOTO TOJISI TPOBOJHHUKA C TOKOM.
HccnemoBanue NeHCTBUS TIOCTOSIHHOTO MarHUTa Ha PaMKy ¢ TOKOM
4.5 | DIeKTPOMATrHMTHAS MHAYKIUS
4.5.1 | SIBneHme >NEKTPOMArHUTHOW WHITYKITUN
4.5.2 | [loTok BeKTOpa MarHUTHOM MHIYKITMH
45.3 OJ1C urnykuu. 3aK0H 3JIeKTpOMarHuTHOW nHayKinu dapaaest
454 | BuxpeBoe oanekrpudyeckoe mojie. OJIC WHAYKIMH B  MPOBOJHUKE,
JBUKYIIEMCsI OCTYNATENbHO B OJTHOPOIHOM MarHUTHOM I10JIe
455 | IIpaBumno Jlenna
4.5.6 | UanykTtuBHOCTD. SIBNeHue camonHaykimu. 3/[C caMOMHTyKITun
4.5.7 | DHeprus MarHuTHOTO TOJISl KaTYIIKH C TOKOM
4.5.8 | Texuuueckue ycmpoticmaa. I'eneparop MIePEMEHHOTO TOKa,
NIEKTPOABUTaTeNb, MHAYKLIMOHHAS MeYb
4.5.9 | Ilpaxmuyeckue pabomwi. VccnemoBaHwe SBJICHHUS DJIEKTPOMAarHUTHOM
UHAYKIUU
5 KOJIEBAHHA H BOJIHbI
5.1 | Mexanunueckue KoJieOanus

5.1.1 | KonebarenbHas cuctrema. CBoOogHble KoyieOaHMs. ['apMOHHYECKHE
kosiebanms. Ilepuon, yactora, ammnTyaa U ¢asa kojaeOaHui

5.1.2 | llpyxuHHBIN MasTHUK. MaTeMaTH4YeCKHUl MasTHUK

5.1.3 | YpaBHeHHe rapMOHNYECKUX Konebanuii. Knuaemarnueckoe n AMHAMHYECKOE
ONMCAaHKE KOJIeOaTEIbHOTO JIBUKEHUS

5.1.4 | lIpeBpamieHue 5SHEPruM NpU TapMOHHMYECKHX KosebaHusax. CBs3b
aMIUTUTYAbI KOJIOaHUI UCXOAHOM BETMUMHBI C AMIUIUTYJaMH KoJleOaHui eé
CKOPOCTHU M YCKOPEHHUs

5.1.5 | BeiHyX/eHHbIE KoJIeOaHusl. Pe3oHaHnc. Pe3onancHas KpHUBasl.
ABTOKOJIEOAHUS

5.1.6 | Texnuueckue ycmpoticmeéa. My3bIKalbHble HHCTPYMEHTHI, ceiicMorpad,
yIbTPA3BYKOBasl TMArHOCTUKA B TEXHUKE U MEIUIIMHE

5.1.7 | Ilpakmuueckue pabomsi. ViccnenoBanue 3aBUCUMOCTH IepuoJia KojaeOaHuH

MadTHHKA OT IMapaMCTPOB K0JIe0aTeIIbHOM CHCTEMBI




5.2 | DeKTpOMarHuThbie KOJe0aHus
5.2.1 | CBoGoaHbIE 3JIEKTPOMArHUTHBIC KOJICOAHUS B WACAIBHOM KOJeOaTeIbHOM
KOHType. AHaJIOTHS MEXAY MEXaHWYeCKUMU U 3JIEKTPOMAarHUTHBIMH
konebanusamu. Popmyna Tomcona
5.2.2 | 3aKOH COXpaHEHHS PHEPTUU B UCATHHOM KOJIeOaTeTbHOM KOHTYpPE
5.2.3 | BemHyXIeHHbBIE 2JI€KTPOMAarHUTHBIE Kosiebanus. PezoHanc
5.2.4 | Ilepemennbiii TOk. CuHHycOUWJabHBI NEpEeMEHHBI TOK. MOIIHOCTh
HNEPEMEHHOTO TOKa. AMIUTUTYAHOE W JICHCTBYIOIIEE 3HAYEHUE CHJIBI TOKA
Y HaIIPSDKCHUS
5.2.5 | Tpaucdopmarop. IIpousBoacTBo, nepenaya u NOTpeOICHUE AIEKTPHUECKON
SHEPTHUHU
5.2.6 | Texnuueckue ycmpoticmea. DIeKTpUIeCKuit 3BOHOK, JTMHAN
ANIEKTporepeaay
5.2.7 | Ilpakmuueckue pabomei. HabmroneHue SBJICHHUS AIEKTPOMArHUTHOU
WHAYKIIMA TIpU  WCIOJb30BAaHWM IEpeMEHHOro Toka. lcciemoBanme
MEepPEeMEHHOTO TOKa B IEMH W3  TOCIEIOBAaTEIIbHO  COEAWHEHHBIX
KOHJICHCATOPa, KaTYIIKH U JIAMIOYKH
5.3 | Mexanuuyeckue H )JIeKTPOMATHUTHBIE BOJIHBI
5.3.1 | Mexanu4eckue BOJIHBI, YCIOBUS pacrnpoctpaHenus. [lepuon. CkopocTh
pacrpocTpaHeHus U JUTHHA BOJHBI. [lomepednbie M MPOJI0IbHBIC BOJIHBI
5.3.2 | UuTepdepenmus u qudpakiius MEXaHUISCKHX BOJTH
5.3.3 | 3Byk. CkopocTh 3ByKa. [ poMKkocTh 3ByKa. Bricota ToHa. TemOp 3ByKka
5.3.4 | DNEKTpOMAarHUTHHIC BOJIHBL. YCIIOBHS ~HW3JYYEHHUS DJICKTPOMArHUTHBIX
BOJH. B3anMHas opueHTanMs BEKTOPOB B AJIEKTPOMArHUTHON BOJIHE
B BaKyyMe
5.3.5 | CpoiicTBa 3ME€KTPOMArHUTHBIX BOJIH
5.3.6 | lllkanma 3JIEKTPOMArHUTHBIX BOJH. [IpUMEHEHHE 3JICKTPOMArHUTHBIX BOJIH
B TEXHUKE U OBITY
5.3.7 | IlpuHumns! paguocBsi3u U TeseBuAeHus. Paguonokamuys
5.3.8 | Texnuueckue  ycmpoiicmeéa.  My3blKalbHble  HWHCTPYMEHTBI,  pajap,
pagronpuEMHUK, TEIEBU30P, aHTeHHA, TenedoH, CBU-nieup
5.4 | Onruka
5.4.1 | IlpsmoiMHEHHOE pacIpOCTPaHEHHUE CBETa B OJTHOPOAHOM cpene. JIyd cBeTa
5.4.2 | OrpaxkeHue cBeta. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHue M300pakeHUi
B INIOCKOM 3€pKajie
5.4.3 | Ilpenomienue cBeTa. 3aKOHBI MPEIOMIICHHUS CBeTa. AOCOMIOTHBIN
nokaszaresnb InpeinomiaeHus. 1IoCTOSHCTBO 4acTOThl CBETa U COOTHOLICHHE
JUIMH BOJIH TPH MEpPEeXoJe MOHOXPOMATHYECKOTrO CBETa 4Yepe3 TI'paHully
pasziena JByX ONTHYECKUX CPell
5.4.4 | IlonHoe BHyTpeHHee oTpakeHue. [IpenenbHblil yros NOJIHOTO BHYTPEHHET O
OTpaKeHUs
5.45 | Xon nyueit B mpusme. Jlucnepcust cBeta. ClloXHBIA cocTaB O€l0ro CBeTa.
IlBer
5.4.6 | Cobuparomue M pacceuBarouie JuH3bl. ToHkass muH3a. DokycHoe
paccTosiHME M ONTHYECKas Cuila TOHKOM jmH3bl. [TocTpoenune nzoOpakeHuit
B COOMpAIOUIMX M pacceuBalolIMX JuH3aXx. Dopmyna TOHKOW JIMH3BL
YBenuueHue, 1aBaeMoe JIMH30U
5.4.7 | Ilpenensl MPUMEHUMOCTH T'€OMETPHUUECKOM ONITUKU
5.4.8 | UnTtepdepenuus cBera. KorepeHTHbIE MCTOYHHMKH. YCIIOBHS HAOIIOJCHHUS
MaKCUMyMOB W MHUHHUMYMOB B HHTE€P(QEpPEHIMOHHOM KapTHHE OT JBYX
cHH(]A3HBIX KOT€PEHTHBIX HCTOYHUKOB
5.4.9 | Nudpakmus cera. JudpaxuuonHas peméTka. YcClIoBUE HAOIIOICHUS




TJIABHBIX MAaKCUMYMOB TIPH MTaJJCHUA MOHOXPOMAaTHYECKOTO CBETa Ha
T(QPaKIMOHHYIO PEHIETKY

5.4.10 | Ilonspu3zamus cBera
9.4.11 | Texnuueckue ycmpoticmea. Ouku, nyma, ¢GoToanmapar, MPOSKIIMOHHBIN
ammapar, MHUKPOCKOII, TEJIECKOI, BOJIOKOHHAs OMNTHKA, IU(PPAKIUOHHASL
pelérka
5.4.12 | Illpakmuueckue  pabomwl.  VI3mepeHue  moKazaTesss  MPEIOMIICHHUS.
WccnenoBanue cBoiicTB nM300pakeHui B JnuH3ax. Habmionenue aucnepcuu
cBeTa. V3MepeHue JUIMHBI CBETOBOM BOJIHBI C MOMOUIBIO AU(PPAKIIMOHHOM
peLETKU
6 SJIEMEHTABI CTO
6.1 [MocTynatel TeOpHH OTHOCHTEIHHOCTH: HHBAPHAHTHOCTh MOJYJISI CKOPOCTH
CBETa B BaKyyMe, IPUHIIUT OTHOCUTEIHFHOCTH DUHINTEIHA
6.2 OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH. 3aMeJJICHHE BPEMEHHU M COKpPAIlICHHE
JUTHHBI
6.3 DHEprusi U UMIYJIbC CBOOOTHON YaCTUIIBI
6.4 CBs13b Macchl C 3Heprued W UMIYIbCOM CBOOOJHOM YacCTHIBI. DHEprus
IOKOSI CBOOOTHOM YaCTHIIEI
6.5 Texnuueckue ycmpoiicmea. GPS-ipuéMHUKH, YCKOPHUTETH 3apsSKCHHBIX
JaCTHIL
7 KBAHTOBAA ®HUH3HKA
7.1 | DJieMeHTbI KBAHTOBOW ONITUKH
7.1.1 | ®oronsl. ®opmyna [lnmanka cBsi3u SHEpruM (POTOHA C €0 YaCTOTOM.
DHeprus U UMNIynsc potoHa
7.1.2 | Otkpeitre u uccnenoBanue Gotodddexra. Onbitel A.I'. CToneroBa. 3aKOHBI
dhoTorddekra
7.1.3 | YpaBHeHue DOuHmTedHa g porodddekra. «KpacHas  rpaHHIa»
dboTorddekra
7.1.4 | JlaBnenue cBera. OnbiTel I1.H. JIeOeneBa
7.1.5 | Texnuueckue ycmpoiicmea. DoTodneMeHT, (POTOTATUMK, COJHEUHAS
Oartapesi, CBETOIHOT
7.2 | du3uka aTtoma
7.2.1 | OnbITHI IO KCCIENOBAHUIO CTPOEHUs aroma. [lnaHerapHas Mojenb atoMa
Pesepdopna
7.2.2 | Ilocrynatel bopa. M3nyuenue u norsonieHrue GOTOHOB P MIEpeXo/ie aToMa
C OJIHOTO YpPOBHSA SHepruu Ha Jpyroi. Jluneduarbie crnekTpbl. CHexTp
yYpOBHEH HEpruM aToMa BOAOPOJIa
7.2.3 | lanpHeiiniee pa3BuTHE KBaHTOBOM Teopun B Tpynax J. Ulpénunrepa u
B. I'efizen6epra. BosHoBbIe cBoiicTBa yacTuil. BosHb ne bpoiins
7.2.4 | KopmyckynsapHO-BOJIHOBOMH  ayanmusM.  Jludpakiuss  9JeKTpOHOB  Ha
KpHUCTaJIax
7.2.5 | Texnuueckue ycmpoticmeéa. CHeKTpaJIbHBIM aHanmu3 (CHEKTPOCKOI), Jia3ep,
KBAaHTOBBII KOMIIBIOTEP
7.2.6 | IIpakmuueckue pabomwi. Habmonenue nuHeiyaToro crnekrpa
7.3 | ®duU3uKa aTOMHOIO SIAPA ¥ 3JICMEHTAPHBIX YaCTHL
7.3.1 | Metozp! HaOIIOEHNS U PETUCTPALIMU HJIEMEHTAPHBIX YACTHUIL.
7.3.2 | OtkpsiTHE PaAMOaKTUBHOCTH. Anbda-pacnan. ONEeKTPOHHBIN
U TO3UTPOHHBIN Oera-pacmaj. ['amma-uznydeHue. 3aKOH paJMOAKTHBHOTO
pacrnaja
7.3.3 | OtkpoiTHe HeWTpoHa. Hykinonnas monens siapa I'eiizenbepra — MBaneHko.
3apsin siapa. MaccoBoe uncio siapa. M3oromnsl
7.3.4 | DHeprus cBsI3U HYKJIIOHOB B sifipe. SnepHble cuibl. Jledekt macchl siipa




7.3.5

SnepHble peakuuu. JleneHue U CUHTES s1Iep

7.3.6 | Snepusbrit peakrop. TepmosimepHbiii cuHTe3. IIpoOiieMbl W MEPCHIEKTUBBI
SIIEPHOM SHEPTEeTUKU

7.3.7 | Dnemenrapublie yacTuibl. OTKPHITHE NO3UTPOHA

7.3.8 | Texnuueckue ycmpoiicmea. JlosumeTp, Kamepa BuibcoHa, saepHBII
peakTop, aToMHasi 0ombOa

7.3.9 | Ilpakmuueckue pabomei. VccnemoBanue TpPEeKOB 4YacTHIl (TIO TOTOBBIM

¢dororpadusim)




Pa3nen 2. Yruy0€éHHbIH YPOBEHb

1. IlepeyeHb pacnpeaeJéHHBIX M0 KJIaccaM NPoOBepsieMbIX TPeOOBaHUM
K pe3yJIbTaTaM OCBOCHHMSI OCHOBHOI 00pa30BaTe/IbHOI NPOrpaMMBbI CPeHEro

o0mero odpasosanus no pusnke

Tpeboanuss ®I'OC k pe3ynbTaTaM OCBOEHUSI OCHOBHOH 00pa3oBaTelIbHOU

MporpaMMbl  cpefaHero  oOmero  oOpa3oBaHHUS  OINEPAIMOHAIN3HPOBAHBI
H PaCIIpCaCJICHEI 11O KiIacCaM.
10 KJace
Mera- Kon IIpoBepsiemble MpeAMeTHbIE TPEOOBAHHUS K Pe3yJIbTATAM 00yYeHHU
npeaMer- | TpoBe-
HBIH psaeMoro
pe3yb- Tpedo-
TaT BaHUsI
1 YMeHHEe CAaMOCTOSITEILHO ONpeNaeasiTh LeJH JAeATEeJbHOCTH M COCTABJSITH
IUIAHBI JIeSITEIbHOCTH; CAMOCTOSITEILHO OCYIIEeCTBJISATh, KOHTPOJHPOBATH
U KOPPEKTHPOBATH AeATEJHLHOCTh; HCMO0JIB30BAaTh BCe BO3MOKHBIE PeCypChl
JJIsl TOCTHKEHH Sl TIOCTABJIEHHBIX 1eJIell W peain3aluy NJIAHOB JIesITeIbHOCTH;
BBIOHPATH yCHENHbIE CTPATETHHN B PA3JINYHBIX CHTYAI[HSIX
1.1 [IpoBOANTE KOCBEHHBIC M3MEPEHUS (PU3WUYECKUX BEJIHMYWH, MPU ITOM
BBIOMPATh ONTHUMAIBHBIA METOJl M3MEPEHHSI, OLICHHBATh a0COJIIOTHBIC
MOTPEUTHOCTH MPSIMBIX H3MEPEHH, MCIIOJIb30BaTh CPEIHHE 3HAYCHUS
psimga  TpSAMBIX  WU3MEPEHWH, METOJbl  OIEHKH  IOTPEIIHOCTEH
U3MEpEeHU I
1.2 [IpoBoauTh WCCIEIOBAHUE 3aBUCHUMOCTEH (DU3UUYCCKUX BEITUYUH
C UCTIOJIL30BAaHHEM IMPSIMBIX M3MEPEHUN: KOHCTPYHMPOBATh YCTAHOBKY,
(GUKCUpPOBATh PE3YJAbTATHl TOJYYEHHOW 3aBHUCHUMOCTH (U3NYCCKUX
BEJIMYMH B BUJAC TPaPUKOB € YUETOM aOCOJIIOTHBIX MOTPEHIHOCTEH
WU3MEPEHUH, JIeTIaTh BBIBOIBI 110 PE3yIbTaTaM HCCIICIOBAHUS
1.3 [IpoBOUTE  OMBITBI 1O MPOBEPKE MPEAJIOKEHHOH  T'HIOTE3BI:
TUTAHUPOBATh IKCTIIEPUMEHT, COOMPATH SKCIIEPUMEHTAIILHYIO YCTAHOBKY,
aHAJIM3UPOBATh TMOJIyUYCHHBIC PE3YJIbTaThl U JEeNaTh BBIBOJI O CTaTyce
NPE/I0’KEHHON TUTIOTE3bI
1.4 CobOmomath  mpaBuia  Oe30macHOro Tpyda TNpU  IPOBEICHHUH
UCCIICIOBAaHWI B paMKax Y4eOHOro OKCIEPUMEHTa, MPaKTUKyMa
¥ yu4eOHO-HCCIIeIOBATEIbCKON u MIPOEKTHOU JeSITeIIbHOCTH
C UCTIOJIb30BAaHUEM HM3MEPHUTEIbHBIX YCTPOWCTB U  J1a0OPaTOPHOTO
000pyI0BaHUS
2 Biaagenue HaBbIKAMH NO3HABATEJILHOIA, Y4eOHO-HCCI1eI0BATEIbCKOM
U MPOEKTHOM JeSITeJIbHOCTH, HABLIKAMH pa3pelieHus MpodJjieM; COCOOHOCTh
U TOTOBHOCTH K CAMOCTOSITEJIbHOMY MOMCKY METO/I0B pelleHUsI MPAKTHYEeCKUX
3aj1a4, MPUMEHEHHUI0 PA3JIHYHBIX METO/10B MO3HAHUS
2.1 Paznuyath yclaoBUS TNPUMEHUMOCTH MoOJened (PU3NYECKUX Tel
U IpOLIECCOB  (SIBJICHMN)  (UHepyuanvbHas  cucmema  omcuéma,
MamepuanibHas moukd, PA6HOYCKOPEHHOe O8udceHue, Cc80000H0e
nadeuue, abconromuo ynpyeas oegopmayus, adOCOIOMHO Yynpyeoe
U abconomHo Heynpyeoe CMOIKHOG8EeHUs), MOJICNEN ea3a, JHcuoKocmu
U meépoo2o (Kpucmaniuiecko2o) mena, uoedanbHo2o 2a3d, mouedHo2o
3aps0a, 00HOPOOHO20 INIEKMPUYECKO20 NOJIA




2.2

Paznuuare ycnoBus (rpaHuIpl, 001acTH) MPUMEHUMOCTH (DU3UUYECKUX
3aKOHOB, MOHUMATh BCEOOImMK xapakTep (yHIAMEHTAIbHBIX 3aKOHOB
(3aKOH ~ COXpAaHEeHUsi MeXaHuyeckou OSHepeuu, 3aKOH COXPAHEHUs.
UMRYIbCA,  3AKOH  BCEMUPHO20  MASOMEHUs,  Nepeblll  3aKOH
MepMOOUHAMUKY, 3AKOH COXPAHEHUsl 2NeKMPUYEecKo20 3apsaod, 3aKOH
coxpaneHusi IHepauu) N OTPAHUYEHHOCTh MCIOJIb30BAHUS YACTHBIX
3aKOHOB

2.3

AHanu3upoBaTh MEXAHMYECKHE TIPOILIECCHl (SBJICHUS), HCIOJb3Ys
OCHOBHBIE TOJOXEHUSI M 3aKOHbBl MEXaHUKU (OMHOCUMENbHOCHb
MEXAHUYECKO20 OBUNCEHUS, OPMYIbl KUHEMAMUKU PABHOYCKOPEHHO20
osudicenuss, npeobpasosanus I anunes 0ns CKOpocmu u nepemeujeHus,
mpu 3axona Hviomona, npunyun omuocumenvrHocmu I anunes, 3axow
8CEMUPHO20  MA2OMEHUs, 3aKOHbL coxpaneHus umnyavea
U MexaHuyeckou JHepauu, Cc6A3b pabomvl CUNbl € UBMEHEHUeM
MeXanuuecKkol SHepeul, YClo8usi pasHosecus meépooco mena); Tpu
3TOM HCIIOJIB30BaTh MAaTEMAaTUYECKOE BBIPAXKEHUE 3aKOHOB, YKa3bIBaTh
yCIOBUSL TNPUMEHUMOCTH (U3UYECKUX 3aKOHOB (mpeobpasoeanus
Lanunes, |l saxon Hotomona, 3axomsl coxpaneHus UmMnyisca

U MeXaHU4ecKoU dHep2UlU, 3aKOH 6CEMUPHO20 MALOMEHU)

2.4

AHanM3MpoBaTh TEIUIOBBIE MPOLECCH (SBJIECHUS), UCIIONb3YSl OCHOBHbIE
MOJIOKEeHUsI MOJIeKysipHO# (u3uku U 3akoHbl MKT 1 TepmoguHamMuxu:
CB43b 0aseHUsl UOealbHO20 2a3a CO CpeOHell KUHeMmuUYecKol SHepauell
Menyiogo2o  O08UNCeHUs U KOHYeHmpayuel e20 MOAeKyl, C68A3b
memnepamypol 6eujecmsd co cpeoHel KUHemUYecKol dSHepauell e20
yacmuy, c65A3b 0ABIeHUsl UOeAIbHO20 2a3a4 C KOHYeHmpayuel MOaeK)l
u e2co memnepamypou, ypasHenue Menoeneesa — Knanetipona, nepewiii
3aKOH MepPMOOUHAMUKY, 3AKOH COXPAHEHUS DHepeuu 6 menio8blx
npoyeccax, TPU O3TOM HCHOJb30BaTh MAaTE€MATUYECKOE BBIPAKECHUE
3aKOHOB, yKa3bIBaTh yCIOBUS MPUMEHUMOCTH ypasneHus Menoeneesa —
Knaneupona

2.5

AHanM3UpOBaTh JJICKTPUYECKUE TMPOIECChI  (SBICHUS), HCIOIb3YS
OCHOBHBI€ TIOJIOKEHHS U 3aKOHBI JIEKTPOJIMHAMUKU: 3AKOH COXPAHEHUs
anekmpudeckoeo  3apsoa,  3akon  Kynona,  nomenyuanvrocme
NIEKMPOCMAMU4ECKo20 NOoas, NPUHYUN CYNEePROUYUU INeKMPUYECKUX
noseu, TpU 3TOM YKa3bIBasl yCIOBUS NPUMEHUMOCTH 3axoHa Kynowa,
a TaKKe TMPAKTHYECKH BAXKHBIC COOTHOIICHHS: 3akoHbl Oma 0
yuacmka yenu u OJisl 3aMKHYMOUL 3JIeKMPUYecKoll yenu, 3aKoH
Jorcoyna — Jlenya

2.6

[IpuMensaTr mnpu omnMcaHUM (PU3MYECKHX MPOLECCOB U  SIBJICHUI
BEJIMYMHBI (nepemewenue, CKOpOCmyv, YCKOpeHue, UMNYIbC meid
U cucmemvl men, KUHEMUYECKas SHEepeus, CUid, MOMEHm CUJbl,
oagnienue, NOMEHYUAIbHAA IHepeUs, MeXaHuueckas dHepaus, paboma
CUTbL,  YEHMPOCMPEMUMENIbHOE YCKOPEeHUe, CUuld MmANCeCmu, Ccula
ynpy2ocmu, CUIa mpeHus, MOUWHOCMb, IHEPIUs 83aUMOO0elicmeus meia
c 3emnéi 601u3U €€ NnogepxHocmu, SHepaus Ynpy20u oOegopmayuu
NPYICUHBL, KOAUUECMBO MeNniomvl, abCONOMHAs memnepamypa meiud,
paboma 6 mMepMOOUHAMUKE, 6HYMPEHHS OHepeUus UOedlbHO20
00HOAMOMHO20 2a3a, paboma udearbHo20 2a3d, OMHOCUMENbHA
gnascnocms  6o30yxa, KII[ uodeanvnoco mennosozo Ogueamens;
INeKmpu4ecKkoe  noae,  HAanpsA*CEHHOCMb  JJIeKMPUYecKo20  NOJA,
NOMeHYuan 21eKmpocmamuyecko20 nojif, Pa3HOCMb HOMEHYUAN086,
9/IEKMPOOBUINCYWAS CUNA, HANPAICEHHOCMb NOJIA MOYEYHO20 3apsaod
WU 3aPAJICEHHO20 Wapa 6 6aKyyme U 6 OudjeKmpuke, CUld MokKd,




HanpsjceHue, MOWHOCMb MOKA, JJeKMpudeckas EMKOCMb NI0CKO20
KOHOeHcamopa, conpomusiienue Y4acmka yenu ¢ nociedo8amenbHblM
U NapanienbHblM COeOUHEHUEM Pe3UCMOPO8, IHEPIUsL INEKMPUUECKO20
noJisl KOHOeHcamopa)

2.7 OOBsICHATH  OCOOCHHOCTM  MPOTEKaHUS  (PU3MYECKHX  SBJICHUUN
(Mexanuueckoe O8udiceHuUe, Meniosoe OBUICEHUe YaCmuy 6ewecmaad,
menyogoe pasHogecue, 6pOYHOBCKoe 08udicenue, Oupdysus, ucnapeuue,
Kunemue U  KOHOeHcayus,  niagieHue U KPUCIALIU3AYUSL,
HanpagieHHocmy menjionepeoayu, INeKMPU3aYUs men,
IKBUNOMEHYUANLHOCTD NOBEPXHOCTU 3APANCEHHO20 NPOBOOHUKA)

2.8 Pematp pacuérHble 3a7auu ¢ SBHO 3aJaHHOW WU HEABHOW 3alaHHOU
(u3nuecKoi MOJIeNIbI0: HA OCHOBAaHUU aHaJIN3a YCJIOBUS 000CHOBBIBATH
BBIOOp (pU3MYECKON MOJENH, OTBEYaNIIe TpeOOBaHUIM 3aJauu,
NPUMEHATh (OPMYJIbl, 3aKOHBI, 3aKOHOMEPHOCTH M IOCTYJIAThI
(u3MUeCKuX TEOPUIl NMpU HUCHOJIB30BAHUU MATEMATUYECKUX METOJOB
pelieHus 3ajgad, MPOBOAUTH pacuy€Tbl Ha OCHOBAHMM HMEIOIIHXCS
JAHHBIX, AaHAJIU3UPOBATh pE3YIbTAThl U KOPPEKTUPOBATH METObI
pelIeHus ¢ y4ETOM MOJIyYE€HHBIX Pe3yIbTaTOB

2.9 Pemats kauecTBeHHBIE 3ajaud, TpeOyrollMe NPUMEHEHUsS 3HAHUU W3
Pa3HbIX pa3/ieloB IIKOJBHOTO Kypca (U3HMKH, a TakKe HHTErpaluuu
3HAHUW W3 JAPYTUX TMPEIMETOB €CTeCTBEHHOHAYYHOTO  ITMKJIA!
BBICTPAMBATh JIOTMYECKYIO IIEMOYKY pACCYXJECHH C OMNOpod Ha
HU3YYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (1)I/ISI/I‘IGCKI/Ie SIBJICHU S

I'oToBHOCT HW  CHOCOOHOCTH K  CAMOCTOSITEJbHOHM HH(POPMALMOHHO-
MO3HABATEJIbHOI /1esiTeJIbHOCTH, YMEHHe OPHEHTHPOBATHLCS B Pa3JMYHBIX
HCTOYHUKAX MHGOpMAU¥M, KPUTHYECKH OLEHMBATh W HMHTEPNPETHPOBATH
HH(pOpMANUIO, MOJYy4YaeMYK) U3  PAa3jJM4YHBIX HMCTOYHMKOB. YMeHHe
HCNOJIB30BATH  cpeAcTBAa  HMHGOPMALMOHHBIX W KOMMYHHMKAIMOHHBIX

TEeXHOJIOI hii B PCIICHUHA KOIrHUTUBHbIX, KOMMYHUKATHBHBIX
H OPraHu3saliiOHHBIX 3a1a4
3.1 Hcnons30BaTh TCOPCTUUCCKUE 3HaHUA JJIA OOBSACHEHHUST OCHOBHBIX

OPUHLMIIOB  PabOThl  U3MEPUTENIbHBIX  MPHOOPOB, TEXHUYECKHX
YCTPOMCTB U TEXHOJIOTHUECKUX MPOLIECCOB

3.2 Hcnonp3oBath TeOpeTHYecKne 3HAHHWS O (U3UKE B IOBCETHEBHOMN
JKU3HU U1 o0ecriedeHus: 6e301acHOCTH MPU OOpalleHu ¢ pudopamMu
Y TCXHUYECKUMH  YCTPOWMCTBAMH, JUII  COXPaHEHHsI  3J0POBbsI
Y COOJIIOJICHHSI HOPM DKOJIOTMYECKOTO TIOBECHUS B OKPY)KAIOLICH cpelie

YMeHune uCnoJib30BaTh cpeacTBa MHGOPMAIMOHHBIX M1 KOMMYHHUKAIMOHHBIX
TEeXHOJIOT uii B pelieHun KOTHUTHBHBIX, KOMMYHHKATHBHBIX
U OPraHM3alMOHHBIX 33724 ¢ Cco0JIloJleHHeM TpeOOBAHMI JIProHOMUKH,
TeXHUKH  0e30IMacHOCTH, THIHeHbl, pecypcocOepekeHus, MPABOBBIX
1 ITHYECKHX HOPM, HOPM MH(pOpMaHOHHOIT 0€30NaACHOCTH

4.1 [TpuMeHsATH pa3nuuHble CIOCOOBI PaboThl ¢ HHpOPMaLUel PU3NIECKOro
COJIepKaHUA; TPU ITOM HCIOJIb30BaTh COBpPEMEHHBIE MH(OPMAIIMOHHBIE
TEXHOJIOTUU JJIsl TIOMCKa, MepepadoTKM W TpeabsBICHUs y4eOHOU
¥ HayYHO-TIOMYJISIPHOM uHpopManuy, CTPYKTYPHUPOBAHUS
U UHTEpIpeTaluy  MHQOpPMAaluy,  MOJY4eHHOM M3  pasIn4HbIX
WMCTOYHHUKOB; KPUTHUYECKH AaHAIM3HPOBATH MOJIYy4aeMylo HH(POpMAIHIO
U OLIEHHBATh €€ JOCTOBEPHOCTh KaK HAa OCHOBE MMEIOIINXCS 3HAHUH, Tak
1 Ha OCHOBE aHAJIM3a UCTOUYHUKA HH(POpPMAITUH




BuaaneHnne sI3bIKOBBIMH cpeacrBaMu — YMEHHE SICHO, JIOTUYHO H TOYHO
H3jaraTb CBOKO TOYKY 3pPEHHSA, HCIHOJLB30BaATH aA€KBATHbLIC HA3BIKOBLIC

Cpe/cTBa
5.1 [IpuBoauTh mpuMepbl BKJIaJa POCCUNHCKUX M 3apyOEKHBIX YuEHBIX-
(U3MKOB B pa3BUTHE HAyKH, OOBSICHEHHE NPOLIECCOB OKPYKAIOUIETO
MUpa, pa3BUTUE TEXHUKU U TEXHOJIOTUI
5.2 PackpsiBath 3Ha4YCHHE OIIMCATEIbHOM, CHUCTEMAaTU3UPYIOLIEH,
OOBSACHUTENIBHON M NPOrHOCTHYECKONW (PyHKIUMH (DU3MUECKON Teopuu —
MEXaHUKH, MOJIEKYISIPHONH (PU3UKU U TEPMOJUHAMUKY; POJIb (HU3HMUECKON
TEOpUH B (GOPMHUPOBAHUU TPEACTABICHUN O (U3NIECKOI KapTHHE MUpA,
MeCcTO (U3NYECKOH KapTHHBI MHpa B OOIMIEeM psIy COBPEMEHHBIX
€CTECTBEHHOHAYYHBIX NPEACTaBICHUI O IPUPOIE
6 YMeHue TMNPOAYKTHBHO 00IIATHCSI W B3aHMOJEHCTBOBATHL B Ipolecce
COBMECTHOM /1eSiITeJIbHOCTH, Y4YWTHIBATH MNO3UIUH [PYrHUX YYACTHHUKOB
AeATeIbHOCTH, 3P (PekTHBHO pa3pemiaTh KOH(JIHKTHI
6.1 PaGorare B rpynmne c BBINOJHEHUEM pPa3IMYHBIX COLMAIBHBIX POJIEH,
IUIaHUpOBaTh ~ pabOTy  TpYNIbl,  PAlUMOHAIBHO  PaCHpPENeNsTh
NesITeIbHOCTh B HECTAHIAPTHBIX CHUTYalUsX, aJeKBAaTHO OIIEHHUBATh
BKJIaJ] KaXJI0TO U3 YYaCTHUKOB TPYIIBI B PELICHHE paccMaTpUBaeMoOi
poOIeMBI
11 KJ1ace
Mera- Kon IIpoBepsiemble mpeaMeTHbIE TPEOOBAHUA K pe3yabTaTaM 00y4eHus:
npeaMer- | MpoBe-
HBIH pseMoro
pe3yJib- Tpebdo-
TaT BaHUs
1 YMeHHe CaMOCTOATENBHO OIpeNeNaTh LeJH AeATEeJbHOCTH H COCTABJIATH

IVIAHBI J1eSITeIbHOCTH; CAMOCTOSITEIbHO OCYIIECTBJIASATh, KOHTPOJHMPOBATH
U KOPPEKTHPOBATH AeATeILHOCTh; HCIO0JIb30BaTh BCe BO3MOKHbIE pecypchl
AJISl JOCTUKEHH Sl TIOCTABJIEHHBIX 1eJiell U peain3aluy MJIAHOB /1esITeIbHOCTH;
BbIOMPATH yCHeNIHbIe CTPATEruM B PA3JINYHBIX CUTYAI[HSIX

1.1 [TpoBOIUTH KOCBEHHBIE M3MEpPEeHHs (U3NYECKHX BEIUYMH; MPU ITOM
BBIOMpATh ONTHUMANILHBIM METOJl U3MEPEHHUS, OLIEHUBATh a0COJIIOTHBIE
MOTPEIIHOCTH TPSIMBIX M3MEPEHHH, UCIOIb30BaTh CPEeIHUE 3HAUYCHUS
psiga  TOpAMBIX  U3MEPEHHH,  MpocTeilime  MEeTOAbl  OICHKHU
MOTPEIIHOCTEeH N3MEPEHHIA

1.2 [IpoBoanTe HcCCIENOBAaHHME 3aBUCUMOCTEH (U3MYECKUX BEJIWYMH
C UCIOJIb30BAaHUEM IMPSAMBIX W3MEPEHUH: KOHCTPYHPOBATh YCTaHOBKY,
(GuKCHpOBaTh pe3yibTAaThl TMOJTYYEHHOW 3aBHCUMOCTH (U3NUECKUX
BEJIMYMH B BHUJE TpapuUKOB ¢ Y4€TOM aOCOIIOTHBIX IMOTPELIHOCTEH

H3MepeHHfI, ACJIaTh BBIBOJELI IO PE3YJIbTaTaM HUCCICAOBAHUS

1.3 [IpoBomuTe ONBITBI MO MHPOBEPKE MPEUIOKEHHONM  TMIIOTE3bI:
IUIAHUPOBAaTh  JKCIEPHUMEHT, co0upaTh  HKCIEPUMEHTAIbHYIO
YCTaHOBKY, aHAJIM3UPOBATh MOJYYECHHBIE PE3YyIbTAThl U JEIaTh BBIBOJ

0 CTaTyCC npe,uno;erHoﬁ TUIIOTE3bI

1.4 Cobmtomate  mpaBuiaa  0e30MacHOro  TpyAa  IpH
UCCIIEIOBAaHUM B pamMKax y4eOHOro OKCHEpUMEHTa, IpaKTHKyMma
U yueOHO-HCCIeI0BaTeIbCKON U MIPOEKTHOU JeSITeIbHOCTH
C UCIIOJIb30BAaHUEM HM3MEPUTENbHBIX YCTPOHCTB U J1ab0paTOPHOTO

000pyIOBaHUS

IMPOBCACHNU




Baanenue HaBbIKaMH HO3H3B3T€J’[LHOI7[, y‘leﬁHO-I/ICCJ'Ie)IOBaTeJ'IBCKOﬁ
H HpOCKTHOﬁ ACATEJIBbHOCTH, HABBIKAMHA pPa3peCllICHUA npoﬁneM; CIIOCOOHOCTH
H IT'OTOBHOCTHb K CAMOCTOATEC/IbHOMY IMMOUCKY METOA0B PCHICHUA NMPAKTUIECCKUX
3ajga4, IPUMECHCHUIO PA3/IMYHBIX ME€TOA0B IMMO3HAHUA

2.1 Paznmuuate yciaoBUS TMPUMEHUMOCTH Mojened  (u3mdeckux Temn
U TIPOLIECCOB (SIBJICHUI) (00HOpOOHOe 21ieKkmpuieckoe U 0OHOPOOHOE
MacHumuoe nojs, 2apMOHUYecKue Koaebauus, Mamemamuyeckuu
MAAMHUK, UOEANbHbIU NPYHCUHHBIL MAAMHUK, 2APMOHUYECKUE BOJIHb,
uOeanbHblll KoeOamenbublil KOHMYpP, MOHKAA TUH3A); Mooelel amoma,
AMOMHO20 A0paA U KBAHMOBOU MOOeNU c8ema

2.2 Paznuuars ycnoBus (rpaHuibl, 00JacTH) IPUMEHUMOCTH (DPU3HUECKUX
3aKOHOB, MTOHMMATh BCEOOLIMI XapakTep (pyHAaMEHTaJbHBIX 3aKOHOB
(3aKOH ~ COXpAaHeHUsl MEeXAHU4ecKol SHepeuu, 3aKOH COXPAHeHUs
UMNYIbCa,  3AKOH — BCEMUPHO20 — MA2OMEHUs,  Nepevlli  3AKOH
MepMOOUHAMUKU, 3AKOH COXPAHEHUS SNeKMPUYECKO20 3apsdd, 3aKOH
coxpaHeHusi 3Hepeuu) W OTPAHUYEHHOCTb HCIOJIb30BAHUS YACTHBIX
3aKOHOB

2.3 AHanM3UpOBaTh JJIEKTPOMArHUTHBIE TPOIECCHI (SIBJICHUS), MCTOJIb3Ys
OCHOBHBIC TIOJIOKEHHUSI M 3aKOHBI JJIEKTPOJAWHAMHUKUA M CIEIHATBHOMN
TEOPUN OTHOCUTEIBHOCTHU: 3AKOH COXPAHEHUs DNIeKMPUUECKo20 3apsod,
sakon Kynoma, nomenyuanvnocms 21eKMpoCcmamuyeckoeo nois,
NPUHYUN CYNEepno3uyuu dieKmpudeckux noneu, cuia Jlopenwya, 3axou
NeKmpoMazHumuon  uHoykyuu,  npasuno  Jlemya,  nocmynamol
CNeyUanbHoU Mmeopuu OMmHOCUMeNbHOCmY JUHWImelHa, Mpu 3TOM
yKa3blBasi yCJIOBUS NPUMEHMMOCTH 3axkoHa Kyroma, a Takxke
MPAKTUYECKU BaXKHbIE COOTHOILUEHUS: 3akoHbl Oma 0nsa yuacmka yenu
U 018 3aMKHYMOU d/leKkmpudeckol yenu, 3akou /icoynn — Jlenya, ce:a3v
IJ[C camounoykyuu 6 snemenme NeKMPUYECKOU Yenu cO CKOPOCMbIO
U3MEHeHUsl CUbl MOKA

2.4 AHanu3MpoBaTh KBAaHTOBBIE IMPOLIECCHI U SIBJICHUS, HCHOJb3YS
MOJIOKEHUST KBAHTOBOW  (DM3UKH:  ypasueHue Dunwimeuna O
Gomosppexma, nepsviii u emopoiu nocmyramel bopa, npunyun
Heonpedenénnocmu  Ielizenbepea, 3aKOH  coxpaneHus — 3apsod,
MAcco8o2o0  Hucia U JIHepeuu 8 SAO0EPHLIX  peaKyusx, 3aKOH
PAOUOAKMUBHO20 PACNAOd

2.5 [IpumensaTr mnpu onucaHuu (QUINYECKUX MPOLECCOB U  SBICHUN
BEJIMUUHBl  (HANPANCEHHOCMb — JIeKMPUYecKo20 NoJd, NOMEeHYUuad
NEeKMPOCMAMULECK020 nois, PA3HOCMb NOMEeHYUaN08,

INEKMPOOBUINCYIUYAS CUNA, UHOYKYUS MASHUMHO20 NOJA, MASHUMHbLU
NOMOK, PeNAMUSUCHICKULL UMNYTIbC, NOJHAS SHEP2UA, SHEPeUs NOKOA,
cuny  Awmnepa, UHOYKMUBHOCMb, NEKMpOOsUNICYWaAs  Ccuid
CaMOUHOYKYUU, DHEPeUs MASHUMHO20 NOJis NPOBOOHUKA C MOKOM,
KOPNYCKYIAPHO-B0IHOBOU OYANUIM YACMUY, s0epHble PeaKyuu, IHepeusl
U UMAYIbC (POMOHA, MACCOB0€ YUCIO U 3apA0 A0pd, IHepIus CEsA3U

a0pa)
2.6 OOBSCHATH  OCOOEHHOCTH  NPOTEKaHHUs  (U3NYECKUX  SIBJICHUIL:
INEKMPOMACHUMHOU — UHOYKYUU, — CAMOUHOYKYUY,  3ABUCUMOCTU

CONPOMuUBIeHUsE NOIYNPOBOOHUKOE P- U N-MUN08 om memnepamypol.
pe30oHaHca, uHmepgepenyuu oH, Oudpaxkyuu, OUCnepcuu, NOJIHO20
BHYMpeHHe20 ompadicenus, Gomosppexma, uzuyeckux NPUHYUNOS
CNEeKMpAIbHO20 aHAIU3a U pabomul aazepa, arbga- u bema-pacnaoos
sa0ep, 2amMma-usiydenus soep




2.7 Onpenenarb HaNpaBlIE€HUE UHOVKYUU MASHUMHO20 NOAs NPOBOOHUKA
¢ moxkom, cunvl Amnepa u cunel Jlopenya

2.8 Crpouth U pacCUUTBIBATH U300padiceHue, €o30a8aemoe HNIOCKUM
3epKAIOM, MOHKOU TUH30U
2.9 Pematp pacuéTHble 3a7auu C SIBHO 3a/JlaHHOM M HESIBHOM 3alaHHOM

¢u3udecKoil MO/IeNbI0: Ha OCHOBAHWM aHAJIM3a YCIOBHUS BHIOMpPATh
du3ndeckue MOJAEIH, OTBEYAIONINE TPEOOBAHMIM 3a7a4yH, TPUMEHSIThH
(GopMynbl, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJIAThl (U3NIECKUX
TEOpUH MPU HCIOJIB30BAHUM MAaTEMaTHYECKUX METOJIOB pPEIICHUS
3a/1a4, IPOBOJAUTH pacuéThl Ha OCHOBAHUMU HUMEIOIIMXCS JAHHBIX,
AQHAJIM3UPOBATh PE3yJAbTaTbl M KOPPEKTUPOBATH METOJbI PELIEHUS
C Y4E€TOM MOJIYYEHHBIX PE3YyJIbTATOB

2.10 Pemats kauecTBeHHBIE 3ajaud, TpeOyrolMe NPUMEHEHUsS 3HAHUU W3
Pa3HbIX pa3/ieloB IIKOJBHOTO Kypca (M3HMKH, a TaKKe HHTErpaluuu
3HAHUW W3 JPYrHX TPEIMETOB €CTECTBEHHOHAYYHOTO  ITUKJIA:
BBICTPAMBATh JIOTMYECKYIO IEMOYKY PACCYKICHUH C ONOpor Ha
HN3YUYCHHBIC 3aKOHBbI, 3aKOHOMCPHOCTH U (1)I/IBI/I‘~I€CKI/I€ SIBJICHU S

I'oToBHOCTL W  CHOCOOHOCTHL K  CAMOCTOSITEIbHOH HMHGPOPMAIMOHHO-
MO3HABATEJIbHOW JeSITeJIbHOCTH, YMEHHE OPHEHTHPOBATHCS B Pa3JIUYHbIX
HCTOYHUKAX MH(OPMALMU, KPUTHYECKH OLEHUBATHL W HHTEPNPETHPOBATH
uHopMaNuI0, MNMOJYy4YaeMyl) M3  Pa3jIMYHbIX HMCTOYHHKOB. YMeHHe
HCNOJb30BATH  CPeACTBA  HMH(MOPMALMOHHBIX W  KOMMYHHMKAIIMOHHBIX

TeXHO.]IOFI/lﬁ B pememm KOIrHUTUBHbIX, KOMMyHI/IKaTI/IBHI)IX
W OPTraHU3alMOHHBIX 3a1a4
3.1 Hcnonp30Bath TeOopeTHUYECKUE 3HAHUS ISl OOBSICHEHUS OCHOBHBIX

NPUHIMIOB  pabOThl  HU3MEPUTENbHBIX  MPUOOPOB, TEXHHUUECKUX
YCTPOMCTB U TEXHOJIOTMUECKUX MPOLIECCOB

3.2 Hcnons3oBath TeOpETUUYECKHME 3HAHHMS TO (DU3UKE B TOBCETHEBHOM
JKU3HU IS o0ecriedeHus: 0e30TacHOCTH MPH OOpaIIeHu ¢ pudopamMu
Y TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHECHUS 370POBbS M COOIIIOICHUS
HOPM SKOJIOTUYECKOTO IMOBEICHUS B OKPYKAIOIICH cpere

YMeHue uCNoJib30BaTh cpeacTBa MHGOPMAIMOHHBIX H KOMMYHUKAIIMOHHBIX
TEeXHOJIOI it B peneHuu KOTHUTHBHBIX, KOMMYHHUKATHBHBIX
U OPraHM3alMOHHBIX 32424 ¢ Cco0JIloJleHHeM TpeOOBAHMI JIProOHOMHUKH,
TeXHUKH 0e30MacHOCTH, THUTHeHbl, pecypcocOepekeHHsl, TPaBOBBIX H
3THYECKUX HOPM, HOPM HH(POPMALMOHHON 0€30aACHOCTH

4.1 [IpuMensaTh  pasauyHble  CcrocoObl  paboTel ¢ wHbOpMaruei
(U3NYECKOTO COACPIKaHUs; MPH 3TOM UCIIOJIb30BaTh COBPEMCHHBIC
WHPOPMALIMOHHBIC  TEXHOJIOTMM  JUIsi  TIOMCKa,  IepepabOTKU
U IPEIbSIBJIICHUST  y4EOHON W Hay4yHO-TIOMYJSIPHOM — WH(pOpManuw,
CTPYKTYPUPOBAHUS M UHTEPIpETalUd HHMOpPMAIMU, TOJYYCHHON W3
pa3IMYHBIX WCTOYHUKOB; KPUTHUECKU aHAIM3UPOBATH TMOIYyYaeMYIO
uHGOPMAIIMIO U OIIEHMBAaTh €€ JIOCTOBEPHOCTh KaKk Ha OCHOBE
UMEIOIIUXCS 3HAaHWH, Tak W Ha OCHOBE aHaln3a MCTOYHHKA
uHpOpManun

BiiajeHue sI3bIKOBBIMH CpPeJACTBAMH — YMeHHE€ $ICHO, JIOTHYHO M TOYHO
U3JIaraTh CBOI TOYKY 3pPEeHHsl, HCIO0JIb30BaTh aJeKBATHbIe SI3bIKOBBIE
cpeacTBa

5.1 [IpuBoaMTH mpUMEpPHI BKJIAJa POCCUUCKUX MU 3apyOeKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBSCHEHHE IPOILIECCOB OKPYXKAIOIIETO
MUPA, Pa3BUTHE TEXHUKU U TEXHOJIOTUH




5.2

JleMOHCTpUpOBaTh 3HAYEHHE OIUCATEIbHOM, CUCTEMAaTU3UPYIOLIEH,
OOBSICHUTENIBHOW U MPOTHOCTHYECKOW (DyHKUUH (PU3UUECKO TEOpUH —
IEKTPOAUHAMUKH, CIIEHUAIBHON TEOPUH OTHOCUTEILHOCTH, KBAHTOBOM
¢bu3uku; ponb (uzndeckoil Teopur B (HOPMUPOBAHUN TPEICTABICHUI
0 ¢U3MYECKON KapTHHE MHpa, MECTO (HU3MUYECKOW KapTUHBI MHUpA
B O0IIEM psAJly COBPEMEHHBIX €CTECTBEHHOHAYUHbBIX IpEACTaBICHUN
0 NIpUPOAE

YMmenue

NMPOAYKTHBHO OﬁlllaTbCﬂ M B3auUMOJeHCTBOBATL B nmpouecce

COBMECTHOM /JeATeIbHOCTH, YYUTHIBATH IO3MUHMH JAPYIrHX YYaCTHHKOB
AeATeIbHOCTH, 3P PekTHBHO pa3pemiaTh KOH(JIHKTHI

6.1

PaGorarh B rpynmne c BBINOJHEHUEM pPa3IMYHBIX COLUAIbHBIX POJIEH,
IJIAHUPOBaTh  paboOTy  TPYyNNbl,  palMOHAIBHO  PACTIPEILISIThH
ACATCIIBHOCTE B HECTAHAAPTHBLIX CUTyallUAX, aJACKBATHO OICHHWBATH
BKJIaJl KaXJ0T0 U3 YYACTHUKOB T'PYIIIBI B PEIIEHUE pacCMaTpUBAEMON
poOIeMBI




2. llepeyeHb pacnpeaeéHHBIX M0 KJIACCaM NPOBepPSeMbIX 3J1eMEHTOB
colep:kaHud o pusuke

[lepeuens pacnpenaenéHHBIX MO KJIaccaM 3JIEMEHTOB COJIEP)KaHUs COCTABICH
Ha ocHoBe [IpumepHON OCHOBHOW 00pa30BAaTENbHON MPOrpaMMbl CPEIHETO
oOmero  oOpa3oBanusi  (ogoOpeHa  pemieHueM  (eaepalbHOrO  y4yeOHO-
METOJUYECKOr0 OObeNUHEHUusT Mo oOmeMy oOpa3oBaHuI0 (IIPOTOKOJI  OT
28.06.2016 r. Ne 2/16-3)).

10 KJIacce

Kon | Kop IIpoBepsieMbIe 3JIeMEHTHI COAEPKAHUA
pa3- | mpoBe-
Aesa | pseMoro
DJIeMEHTA

1 METO/IbI HAYYHOI' O IIO3HAHUA

1.1 Hay4anplii MeToa TO3HAHUS M METOJBI UCCIIENOBAHUS (DU3UYECKUX SIBICHUM.
DKCHEPUMEHT U TEOpHsl B TIpollecce MO3HAHWUS Tpupoasl. Habmronenwe
1 KCTIIEPUMEHT B pU3UKE

1.2 | CmocoObl m3MepeHHsi (PU3MUECKUX BEIMYUH (aHAIOTOBBIE W IU(PPOBHIE
WU3MepUTENbHbIE TPUOOPHI, KOMIIBIOTEPHBIE TATYNKOBBIE CHCTEMBI)

1.3 | [lorpemHoctn wm3MepeHndd  Qu3mueckux BenuuuH. OIEHKa TPaHUI]
MOTPENTHOCTEN

1.4 | MonenupoBanue (PU3NUECKUX SBJICHUU M MPOIECCOB (MaTepuaibHas TOUKa,
a0COIIIOTHO TBEPOE TEIIO, HIICATbHAS KUAKOCTh, TOUYCUHBIH HCTOUYHUK)

1.5 | I'umote3a. ®u3nueckuii 3aK0H, TPAHMIBI €r0 MpUMEHHMOCTH. Dusnueckas
TeopUs

2 MEXAHHUKA

2.1 Kunemaruka

2.1.1 | Mexaanueckoe nBrkeHre. OTHOCUTEIBHOCTh MEXAHUYECKOI'O JIBUKCHHUS.
Cucrema otcuéra

2.1.2 | llpsamas u oOpaTHas 33724 MEXaHUKH

2.1.3 | Paauyc-BeKTOop MarepHallbHOM TOYKH, €ro MPOEKUIUH Ha OCH CHCTEMBI
KoopauHat. TpaekTopus

2.1.4 | Ilepemernienue, CKOPOCTb U YCKOPEHHE MaTepUaIbHOW TOYKH, UX MPOEKLUU
Ha OcH cucreMbl koopauHaT. CIOKE€HHE NEpeMEIleHUl U CIOXKEHHE
CKopocTei

2.1.5 | PaBHOMepHOE U PaBHOYCKOPEHHOE MPSAMOIUHEHHOE ABMKEHHE. 3aBUCUMOCTD
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U MYTU MAaTEPUATIbHOM TOUKH OT BPEMEHH.
I'paduku >THX 3aBUCHMOCTEH

2.1.6 | CBobogHOE MazieHne. YCKOpeHHe CBOOOJHOTO majeHus. JIBwkeHue Tena,
OpOIIIEHHOTO TIOJ YIJIOM K TOPH30HTY. 3aBUCHMOCTh KOOPJHMHAT, CKOPOCTH
Y YCKOPCHHSI ~MaTepUAJIbHOM TOYKM OT BpeMeHH. [paduku  3THX
3aBUCUMOCTEN

2.1.7 | KpuBonuHeiiHoe  JBW)XKeHue. J[BW)KeHHMEe  MarepualbHOM  TOYKM IO
OKPY)KHOCTH. YTJIOBass W JIMHEHHas CKOpocTh TOouku. Ilepron m yacrtora
oOpamienus.  LlenTpocTpemurensHoe  (HOpMajabHOE) M KacaTelbHOE
(TaHT€HIIMAIbHOE) YCKOPEHHE TOUKU

2.1.8 | Texnuueckue ycmpoiicmea. CHnugoMeTp, IBUKEHHE CHApSAIOB, IICTIHBIC
U peMEHHBbIE Nepeiau, CKOPOCTHBIE JTH(THI

2.1.9 | lIpaxmuueckue pabomei. VI3MepeHHEe MIHOBEHHONH CKOpPOCTH, YCKOpPEHHS
IpU  OPSIMOJIMHEHHOM PAaBHOYCKOPEHHOM  JBIJKEHHMHM 110 HAKJIOHHOU




IUIOCKOCTH, YCKOPEHUs! cBOOOAHOTrO majeHus. M3yueHne paBHOYCKOPEHHOTO
NPSIMOJIMHEHHOTO JBW)KEHUS 0€3 HaudalbHOM CKOPOCTH; JABIKEHHS Tea,
OpOILIEHHOTO  TOPH30HTAIBHO; PAaBHOMEPHOTO JIBWXKEHHMS  Tela 10
OKPYXHOCTH
2.2 | Jdunamuka
2.2.1 | Ilepswiii 3akon Heiotona. Wuepuumansaeie cuctembl otcuéra (MCO).
[IpuHnun otHOcurensHOCTH ['anmunes. HewnepuumanbHble CHCTEMBI OTCUETA
(ompenenenue, NpuMepsbl)
2.2.2 | Macca tena. Cwia. [IpuHIATT CYyNIEPIIO3UIIHHA CHIT
2.2.3 | Bropoii 3akon Hprorona mist marepuanbHoii Toukn B MCO. Tperuit 3akoH
HproTOHA 7151 MaTepHaIbHBIX TOYEK
2.2.4 | 3akOH BCEMHUPHOTO TSATOTCHHSA. OKBHUBAJIECHTHOCTh TPaBUTAMOHHON
Y UHEPTHOM MAacChl
2.2.5 | Cuna TshkecTH. 3aBUCHUMOCTh YCKOPEHHsI CBOOOJHOTO TAJCHUS OT BBICOTBI
HaJI TOBEPXHOCTHIO TUIAHETHI M OT Te0TpaguuecKOr MHUPOTHI
2.2.6 | [IBwkeHue HEOECHBIX Teld W WX CIyTHUKOB. 3akonbl Keruepa. Iepas
KOCMHYECKasi CKOPOCTh
2.2.7 | Bec tena. Bec tena, mBmkymierocs ¢ yckopeaueM otHocutensao MCO
2.2.8 | Cuna ynpyroctu. 3akoH ['yka
2.2.9 | Cuna tpenus. Cyxoe Tpenne. Cuia TpPEeHHs CKOJBKEHHUS W CHJIIA TPEHHS
nokos. Koaddumument tpenus
2.2.10 | Cuya conpOTHBIICHHSI MPU JBMKCHUH Tella B KUIAKOCTH WM rase, e
3aBHCUMOCTb OT CKOPOCTH OTHOCHUTEIBHOIO JIBUKEHUS
2.2.11 | [laBmeHne
2.2.12 | Texnuueckue ycmpoticmea. IlOMMUTHUKKA, ABUKEHHWE HCKYCCTBEHHBIX
CIIyTHHKOB
2.2.13 | Ilpakmuueckue pabomwi. VI3MepeHue paBHOJCHCTBYIOUIEH MPH IBUKECHUU
Opycka 1Mo HakJIOHHOHM Iutockoctu. IlpoBepka rumoressl 0 HE3aBUCUMOCTH
BPEMEHHU [IBUKEHHs Opycka I10 HAaKJIOHHOW IUIOCKOCTM Ha 3aJaHHOe
paccrositHue oOT ero Maccel. CpaBHEHME CWJI B3aUMOJICHCTBUA  IIpU
HOrPYyKEHUM Tejda B KUAKOCTb. CpaBHEHHME CHUJI B3aUMOJCHCTBUSA IpH
CKOJIbXKEHUHU OpycKa 0 HampasJstomiei. VcciaenoBaHue 3aBUCUMOCTH CHJIBI
YIPYrocTH OT AedopManyy A IPYKUHBI U pe3MHOBOro odpasua. Mzyuenue
JIBYDKEHUSI CUCTEMBbI CBSA3aHHBIX Tell. M3MepeHne Kosp@uuueHTa TpeHus Mo
BEJIMYMHE KPUTUYECKOTo yria. MccnenoBanue JIBMXKEHUs Opycka IO
HAKJIOHHOH IJIOCKOCTHU C EPEMEHHBIM KO(PPHUIIMEHTOM TPEHHS
2.3 | Craruka
2.3.1 | Tépnoe teno. [TocrynarenbHoe U BpalaTeabHOE JBI)KEHUE TBEPIOTO Tena
2.3.2 | MOMEHT cuiibl OTHOCUTENIBHO OCH BpameHus. [linedo cumbl
2.3.3 | CnoxeHue cuil, IPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp Tsxectu Tena
2.3.4 | Ycnosus paBHoBecHs TBEporo tesna B UCO
2.3.5 | YcroitunBoe, HEYCTOMUYUBOE, OE3pa3IMUHOE paBHOBECHE
2.3.6 | Texnuueckue ycmpoticmea. KpoHIITEHH, CTPOUTENbHBIA KpaH, peléryaTblie
KOHCTPYKIIUHU
2.3.7 | IIpaxmuyeckue pabomui. ViccnenoBanue ycioBUil paBHOBECHUS TBEPIOTO Tela,
UMEIOIEero och BpaiieHus. KoHCTpynpoBaHHE KPOHIITEWHOB M pacyér cui
ynpyrocti. KoHcrpynpoBanue Mojenu MoAbEMHOIO KpaHa U UCCIIEAOBaHHE
€ro rpy30noabEMHOCTH
2.4 | 3aKoHBI COXpaHEHHS] B MeXaHHKe
2.4.1 | Umnynbc MaTepualibHOM TOUKH, CUCTEMBl MaTepUalIbHBIX To4ek. LleHTp macc
CHCTEMBI MaTepHAJIbHBIX TOUEK
2.4.2 | Ummynbc cuibl M U3MEHEHHE UMITYIIbCa Teja




2.4.3 | 3akoH coxpanenus umiyibca B MCO. PeakTuBHOE NBMKEHUE

2.4.4 | MoMeHT uUMITyJibCca MaTepHajabHON Touku. llpeacraBieHue O COXpaHEHHH
MOMEHTA UMITYJIbCA B IICHTPAIBHBIX MOJISX

2.4.5 | PaboTa cuiibl Ha MaJOM W Ha KOHEYHOM mepemenieHun. ['paduueckoe
IpeJICTaBIeHUE pabOThI CHIIbI

2.4.6 | MOIIHOCTH CHIIBI

2.4.7 | Kunernueckast HEprusi MaTepHajbHOH TOYkH. Teopema 00 HM3MEHEHUH
KHHETUYECKOW SHEpruu MarepraibHoil Touku B 1ICO

2.4.8 | IloreHnmanbpHBIE U HEMOTEHIMAIbHBIE CHIIBL. [lOTeHIIMANIbHAS SHEPTHSL.
[ToTeHnmanpHas SHEprust ynpyro aeGopMupoBaHHON NPYKUHbI

2.4.9 | [loreHnmanpHas SHEPTUsl Tela B OJHOPOJIHOM TPABUTAI[MOHHOM TOJIE.
[ToTteHumanpHasi SHEPrUsl Tella B TPABUTAIIMOHHOM TI0JI€ OJHOPOJHOTO IIapa
(BHYTpH M BHE I1apa)

2.4.10 | Bropas kocMHUYecKasi CKOPOCTh. TPeThsi KOCMUYECKasi CKOPOCTh

2.4.11 | CBs3b pabOTHI HEMOTEHIMAIBHBIX CHJI C U3MEHEHHEM MEXaHUUECKOW SHEPTHU
CUCTEMBI Tesl. 3aKOH COXpaHeHHUs MexaHuuyeckoil suepruu B MCO

2.4.12 | Yupyrue u HeyIpyrue CTOJIKHOBEHUS

2.4.13 | YpaBHenne bepHymm i naeanbHON KUIKOCTH KaK CIEICTBUE 3aKOHA
COXpaHECHHS MEXaHMUECKOW dHEPTHH

2.4.14 | Texnuueckue ycmpoiicmsa. JIBikeHUe pakeT, BOJOMET, KOIep, MPYKHHHBIN
MTUCTOJIET, THPOCKOT, (PUTYpHOE KaTaHHe Ha KOHbKaX

2.4.15 | Ilpakmuueckue pabomwi. WV3MepeHue UMIIyJIbca Tela, OpPOIIEHHOTO
rOpU30HTaNbHO. M3MepeHne wummyiabca Teda IO TOPMO3HOMY ITyTH.
W3MepeHne cuiibl TATH, CKOPOCTH MOJEIH 3IEKTPOMOOHIIS U MOIIIHOCTH CHJIBI
Taru. CpaBHEHHME M3MEHEHHUs MMIylIbca Tejla C HMIYIbCOM  CHIIBL.
HccnenoBanue COXpaHEHHs MMIyJbCa IpPU  YIPYroM B3aUMOJEHCTBUMU.
N3Mepenne KMHETUYECKOW PHEPTrUM Teja Mo TOpMO3HOMY NyTH. CpaBHEHUE
W3MEHEHMsI MOTEHIMAIbHON SHEPT MU IPYKUHBI C paOOTOM CHIIBI TPEHUS

3 MOJIEKYJIAPHAA ®U3UKA H TEPMO/IHHAMUKA
3.1 | OcnoBbt MKT

3.1.1 | OcHOBHBIE TOJIOKCHHSI MOJICKYJIsApHO-KuHeTHnYecko Tteopun (MKT), wux
onbITHOe oOocHOBaHue. [uddys3us. bpoyHoBckoe aBmkeHHe. Xapakrep
JIBMDKEHUS M B3aMMOJICHCTBHSI YaCTHI] BELIIECTBA

3.1.2 | Mogenu cTpoeHHsI Ta30B, )KUAKOCTEH U TBEPIBIX Tl U OOBSICHEHHE CBOMCTB
BEIIIECTBA HA OCHOBE 3THX MOJeJIei

3.1.3 | Macca u pa3mepsl Mosiekyn. KosnmuectBo Beniectsa. [locrosiHaas ABoranpo

3.1.4 | TemmoBoe paBHOBecue. Temmeparypa u e€ u3mepenue. lllkana Temmeparyp
Ilenbcus

3.1.5 | Mozenb uneansHoro raza B MKT: yacTuIipl ra3a IBHKYTCS XaOTUYECKH U HE
B3aUMOJICHCTBYIOT JPYT C IPYrOM

3.1.6 | I'azoBBIe 3aK0HBI. YpaBHeHHe Knanelipona — Menneneena

3.1.7 | AbcomoTHas Temneparypa (1kana remneparyp KenbBuHa)

3.1.8 | 3akon J[lambroHa. WM3ompomeccsl B HACAIBHOM Ta3e C MOCTOSHHBIM
KOJIMYECTBOM BelIecTBa: U30TepMa, H30Xopa, u3zobapa. ['paduueckoe
IpeCTaBICHNUE H30IIPOIIECCOB

3.1.9 | CBa3p Mexay JaBI€HHEM U  CpelHed  KUHETUYEeCKOH  dHepruei
MOCTYMATENFHOTO TEIIOBOTO ABMKEHHS MOJIEKYJI KIIACCHUECKOTO HJI€aIbHOTO
rasza (ocHoBHoe ypaBHeHrne MKT uieanpHOro rasa)

3.1.10 | CBs3p abcomtoTHOM Temmeparypsl kiaccudeckoi T/l cuctembl co cpenHei
KUHETHYECKOM SHEeprueil mocTynaTeIbHOro TEIJIOBOTO IBHKEHHUS €€ YaCTHI]

3.1.11 | Texnuuecxue ycmpoticmesa. Tepmomerp, 6apoMeTp, NOTydyeHHE HAHOMATEPHAIOB

3.1.12 | Ilpaxmuueckue  pabomwi.  ViccnepoBaHue  YCTAaHOBJIECHHS  TEIJIOBOTO




paBHOBECHS TIPU TETUIOOOMEHE MEXKTy TOPSYCH U XOI0HOM BoAo. M3yueHune
nzobapHoro mpouecca. M3ydeHume HM30XOpHOTro mpouecca. M3yueHue
M30TEPMUYECKOro npouecca. MccienoBanue ypaBHEHUs! COCTOSHUS

3.2

OcHOBBI

TCPMOINHAMUKU

3.21

Tepmonunamuueckas (T/) cucrema (kputepuu oTdbopa). 3agaHue BHEITHUX
ycnosuit i T/I-cucremsl. BHemnne u BHyTpeHHME napamerpsl. [lapamerpsl
TJl-cuctemMbl Kak cpeAHHE 3HAUEHUs BEJIWYMH, OIMCHIBAIOIIUX €€ Ha
MHUKPOCKOIIMYECKOM YPOBHE

3.2.2

HyneBoe nawano tepmomumuamuiku. CamornpousBojibHas penakcanus T/1-
CUCTEMBI K TEIJIOBOMY paBHOBECHIO. TeIioBoe paBHOBECUE U TEMIIEPATYpa

3.2.3

Monens T/l-cuctembl B TEPMOAMHAMHUKE — CUCTEMA YPABHEHUI: TEPMUYECKOE
Y KaJOPUYECKOE YPABHEHUSI COCTOSTHUSI

3.24

Mogenp KIIacCHYECKOro HUACAIBHOIO Ta3a B TEPMOJMHAMHMKE — CHCTEMa
ypaBHeHMH: ypaBHeHue KnanelipoHa — MeHaeneeBa W BBIPAXKECHHE IS
BHYTPEHHEN DJHEpPruM. YCIOBUS IPUMEHUMOCTH JSTOM MOJEIN: HU3Kas
KOHIICHTPALMsl YACTHLL, BBICOKME TEMIIEpaTypsl. BeIpakeHue 11 BHyTpEHHEN
SHEPTUM KJIACCUYECKOTO0 OJHOATOMHOIO MJIEAJbHOTO rasa. MomspHsele
TEIJIOEMKOCTH Cy U Cp B 3TOM MOJIEIN

3.25

KBasnucrarnueckne W HeCcTaTWYeCKHE IIPOIECCHl. JeMeHTapHas paboTa
B TepMoJauHamuke. Brruncienwe paboTel mo rpaduky mporecca Ha pV-
JrarpaMmme

3.2.6

Temonepenaua kak crnoco0 m3MeHeHUs BHyTpeHHel sHepruu TJI-cuctemsl
6e3 coBepiieHus paboThl. KoHBEKIIUS, TEMIONPOBOIHOCTD, U3TyUCHHE

3.2.7

KomnuectBo Temnorel. TemmoéMKocTh Teia. YAEIbHAs TEIUIOEMKOCTH
BellleCTBa. YAeNbHas TEIUIOTa CropaHusl ToIuihBa. Pacyér KkonmuyecTBa
TEIJIOTHI TIPH TETUIONIepeaaye

3.2.8

[Tonstue 06 aqnabaTHOM MpoIECcCe

3.2.9

[TepBrIit 3aKk0H TepMOIMHAMUKHU. BHYTpeHHsIs1 sHeprus. Koan4ecTBo TemioThl
1 paboTa KaKk Mepbl U3MEHEHUs BHyTpeHHel sHepruu T JI-cuctemsl

3.2.10

Bropoit 3akoH TEpMOIMHAMUKH [UIS PaBHOBECHBIX IIPOIIECCOB:  4epes3
3aJJaHHOE PaBHOBECHOE cocTosiHUue TJ[-CHCTEMBI TPOXOMUT EIUHCTBEHHAS
aguabara. AOCOIFOTHAsI TeMIIepaTypa

3.2.11

Bropoit 3akOH TEpMOJWHAMHKH JUIS  HEPAaBHOBECHBIX  IPOLECCOB:
HEBO3MOXKHO TIepelaTh TEIUIOTY OT OoJiee XOJOTHOTO Telna K  Ooee
HarperoMy 0Oe3 kommencanuu (Kiaysuyc). HeoOpatumocTs mpupoHBIX
IPOIIECCOB

3.2.12

[Tpunmune! peiictBus temioBbix MamuH. KITJ[. MakcumanbHOe 3HaUeHUE
KII. Huxn Kapnao

3.2.13

Texuuueckue ycmpoticmga. XOJNOAUIbHUK-PEPPUKEPATOP, KOHIUIHOHED,
JTU3eNbHBIA M KapOIOpaTOpPHBIN JBUTATENH, MapoBas TypOWHA, MOIyuYeHUE
CBEPXHU3KHX  TeMIieparTyp, yTUIU3anus «TETJIOBBIX OTXOJIOB»
C UCTOJIB30BaHUEM TEIJIOBOTO HACOCa, YTUIM3AIUs OMOOPraHMYeCKOTo
TOTUIMBA JJI BEIPAOOTKH «TETIOBOI» M AJIEKTPOIHEPTUH

3.2.14

Ilpakmuyeckue  pabomul. W3mepenne  ynenbHOW — TEIUIOEMKOCTH.
HccnenoBanue OCTHIBaHUS BEIIECTBA

3.3

ArperaTHble cOCTOsIHUSA BeniecBa. ®a3oBbie nepexoabl

3.3.1 | ITapooGpa3zoBanue u KoHAeHcanus. VcrapeHue u KuneHue. Y aenbHas
TEIUIOTa MapooOpa30BaHUS
3.3.2 | HaceiienHble ¥ HEHachlllleHHbIe Tapbl. KauecTBeHHass 3aBUCHMOCTH

INIOTHOCTH W  JAaBJICHHWA HACBIMICHHOTO IIapa OT TCMIICPATYphl, HX
HE3aBUCUMOCTh OT 00BEMa HACBIIICHHOTO Iapa. 3aBUCHMOCTh TEMIICPATYPhI
KUIICHHUA OT JABJICHHUA B X KUIKOCTH




3.3.3

BrnaxxHocTb Bo3yxa. OTHOCUTEIbHAS BIAXKHOCTD.

3.34

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHH30TPONUS CBOHCTB
KkpuctamioB. [InaBnenue u kpucramumsanus. Y aejbHas TEIUIOTa ILIABJICHUS.
Kunkue kpucramisl. CoBpeMEHHbIE MaTEpPHUAIIBI

3.35

Hedopmaruu tBEpHOTO Tena. Pactsokenne u cxatue. Capur. Moayns FOHra.
[Ipenen ynpyrux aedopmarmit

3.3.6

TemoBoe pacumpeHne KUAKOCTEH U TBEPIBIX Tes, 00bEMHOE U JIMHEHHOE.
AHrapMOHU3M TEIUIOBBIX KOJIEOAHMM YacTHIl BELIECTBA Kak IpPUYMHA
TEIJIOBOTO PACIIUPEHUS TEI

3.3.7

[IpeoOpazoBanue >Heprun B (a30BBIX MMEPEX0aax. Y paBHEHUE TEIJIOBOTO
OanaHca

3.3.8

[ToBepxHocTHOE HaTsDKeHHE. KO3(pUIIMEHT MOBEPXHOCTHOTO HATSHKEHUSI.
Kanunnspuele sBneHud. /[laBieHue mMOJI HCKPUBIEHHOW MOBEPXHOCTHIO
KUJIKOCTH

3.3.9

Ilpakmuueckue pabomei. I3mepeHue yAenbHOW TETUIOTHI TIJIABJIEHUS JIbJA.
Habmtoienue cBOICTB HaCHIIEHHBIX TapoB. M3MepeHue BiIa)KHOCTH U OIIEHKA
Macchl MapoB B IMoMelleHuu. M3mepenune korpduiueHTa MoBEPXHOCTHOTO
HaTsokeHus.  M3mepenne wmonayns IOura. MccnepoBanuwe nedopmanuu
pE3nHOBOTO 00pasiia

IJIEKTPOTHHAMHUKA

4.1

DJIeKTPOCTATHKA

411

DIeKTpu3anus Tea U €€ MPOSBICHUS. DIIEKTpUUYECKUil 3apsia. JBa Buaa
ANEKTPUUECKUX 3apsa0B. [[poBOAHMKH, JUIIEKTPUKHU U TOJYIPOBOJHUKH

41.2

DJIEeMEHTapHbIA SJIEKTPUYECKUM 3apsif. 3aKOH COXPAHEHUS DJIEKTPUUYECKOTO
3apsaa

4.1.3

B3aumoperictBue 3apsanoB. Toueunsie 3apsabl. 3akoH Kynona

41.4

OnekTpuyeckoe nmoJie. Ero geicTBMe HA  DIEKTPUYECKHE  3apsijbl.
Hamnpspkéanocts  anmektpuueckoro  mosist.  [IpoOubeiii  3apsan.  Jluauwm
HanpsKEHHOCTH AJIEKTPUYECKOTO MOJIS

4.1.5

[ToTeHIMaTbHOCTh AJIEKTPOCTATUYECKOTO TMOJsA. Pa3HOCTh MOTEHIIMAJIOB
u HamnpspbkeHue. lloTeHnmanbHas SHEPrus 3apsna B AJICKTPOCTATHUYCCKOM
nosie. [loTeHruman anexTpocrarudeckoro mojis. Ces3b HANPSHDKEHHOCTH TTOJISI
¥ Pa3HOCTH MOTEHITUAIOB JIJISl AJICKTPOCTATHYECKOTO T0JIs (KaK OJHOPOJHOTO,
TaK ¥ HEOTHOPOTHOTO)

4.1.6

[IpuHIMT CyNepHO3UIUH SIEKTPUUECKUX MOJIeH

4.1.7

[Tone Toueunoro 3apsina. OnHopoanoe mnose. [longe paBHOMEPHO 3apsyKEHHOU
cheprl. Ilonme paBHOMepHO 3apsikeHHOro 1mapa. Ilome paBHOMEpHO
3apsHKEHHOW OECKOHEUHOH mIocKkocTh. KapTuHbl JUHUNA HAOpsHKEHHOCTH
9THUX MOJIeH U SKBUIOTEHIIMAIBHBIX MOBEPXHOCTEH

4.1.8

HpOBOI[HI/IKI/I B JJICKTPOCTATHUYCCKOM IIOJIC. YcaoBue PaBHOBCCHA 3apsaA10B

4.1.9

I[I/IBJ'IGKTpI/IKI/I B QJICKTPOCTATUYICCKOM IoJe. I[I/ISJ'IGKTpI/I‘{eCKaH
IMPOHUTACMOCTD BCIICCTBA

4.1.10

KOH,Z[GHC&TOp. 9J'IeKTpOéMKOCTL KOHJACHCATOpA. 3J'IeKTpOéMKOCTB IIJIOCKOT'O
KOHACHCATOpa

41.11

HapannenLHoe COCAMHCHHUEC KOHACHCATOPOB. IlocaenoBarenbHOE COSAUHEHNUE
KOHACHCATOPOB

4.1.12

9Hepr1/151 3apsKCHHOT'O KOHACHCATOpAa

4.1.13

Texnuueckue ycmpouicmea. DIEKTPOCKOIL, NEKTPOMETP, IEKTPOCTaTHUECKAs
3alIUTa, 3a3eMJICHHE DJIEKTPONpUOOPOB, KOHJIEHCATOpHI, TeHepatop Ban e
I'paada

4.1.14

HpaKmull€CKu€ pa6ombl. OI_ICHKa CHJI B3aWMOJCHCTBUS 3apSAKCHHBIX TCII.
OI_IeHKa OHCPIUH 3apsAKCHHOTO KOHACHCATOPpA U eé MMPpEBpaIICHUC B DOHECPTUIO




U3Iy4YeHUs  cBeToAuoaa.  PacmpeneneHue  pasHOCTH — MOTEHIUANIOB
(HampsKeHUs) TpU  IOCIEA0BATEIBHOM  COEIMHEHUU  KOHAECHCATOPOB.
HccnenoBanue paspsijia KOHICHCATOPA YEpe3 PE3UCTOP

4.2 | IoCTOAHHBIN YJIEKTPUYECKUI TOK

4.2.1 | Cuna toka. [TocTOSIHHBIN TOK. Y CIIOBHS CYIIECTBOBAHUS TIOCTOSIHHOTO
EKTpUYeCcKoro Toka. MicTounuku Toka

4.2.2 | 3akon OMa i y9acTKa IerH

4.2.3 | DnexTpuvecKkoe COMpOTHBICHHE. 3aBUCUMOCTD COTIPOTUBIICHHUS OTHOPOTHOTO
IPOBOJHMKA OT €ro JUIMHBI U IUIOIIAJM IONEPEYHOI0 CEUeHUs. Y AeIbHOe
CONPOTHBIICHUE BEIIECTBA

4.2.4 | TlocnenoBarenbHOE, MapauieIbHOE, CMEIIAHHOE COCTUHEHUE TMPOBOIHUKOB.
[TpaBuna Kupxroda

4.2.5 | PaGora anexkTpudeckoro Toka. 3akoH [[xoyns — Jlenma

4.2.6 | MOIIHOCTh 3JEKTPUYECKOTO TOKa. TeroBas MOIIHOCTh, BBIIENsAeMas Ha
pesucrope

4.2.7 | O]1C u BHyTpeHHEE CONPOTUBIICHHE HCTOYHHUKA TOKa. 3aKoH OMa ISl TOJTHOM
(3aMKHYTOM) AIEKTPUIECKOM e

4.2.8 | KopoTkoe 3ambIkaHHe. MOITHOCTh UCTOYHHKA TOKA

4.2.9 | Texnuueckue ycmpoiicmea. AMIEpMETp, BOJBTMETP, pPEOCTaT, CUETYHK
JIEKTPUYECKON SHEPTUU

4.2.10 | Ilpakmuueckue  pabomwi.  VcciaemoBaHWe  CMEIMIAHHOTO  COCIUHECHHS
pe3ucTtopoB.  V3MepeHue  yOeNbHOIO  CONPOTUBIIEHUS  IPOBOJHUKOB.
HccnenoBanue 3aBUCHMOCTH CHJIBI TOKAa OT HANpsDKEHHS 7S JIAMIIOYKU
HakanuBaHusa. M3mepenne 3/[C ¥ BHYTpEHHErO0 COMPOTHUBIICHUS MCTOYHHUKA
toka. HccrmemoBanne 3aBucumoctd OJIC TrajgbBaHMYECKOTO DJIEMEHTa OT
BpEMEHU NpU KOPOTKOM 3aMblKaHHH. VccienoBaHue pa3HOCTH MOTEHIIMAJIOB
MEeXAy IOJI0caMU KCTOYHMKA OT CHUJbl Toka B uenu. MccienoBanue
3aBHCHUMOCTH NOJIE3HOM MOIIIHOCTH UCTOYHHKA TOKA OT CHJIbI TOKa

4.3 | Toxku B pa3JIu4HbIX cpeaax

4.3.1 | DnekTpoHHAasE  TPOBOJMMOCTh  TBEPIBIX  METAJIOB.  3aBUCHMOCTH
COMPOTHBIICHHUSI METAJUIOB OT TeMIiieparypbl. CBEpXIIPOBOAMMOCTh

4.3.2 | DnexTpuieckuil ToK B Bakyyme. CBOKCTBA 3JIEKTPOHHBIX ITyYKOB

4.3.3 | [TosyrpoBOHUKH. CobctBenHas u pUMeCHast MPOBOJAUMOCTD
1oJIynpoBoIHUKOB. CBoiicTBa P-N-nepexoa. [lomynpoBoiHUKOBbIE TPUOOPHI

4.3.4 | DAEKTpUUYECKUH TOK B DIEKTPOIUTAX. DNEKTPOJIUTHUECKAS TUCCOLIUALIUA.
DnexTpoaun3. 3akoHsl d1ekTpoausza Papanges

4.3.5 | Dnextpuueckuil TOK B razax. CamMOCTOSITENbHBIM U HECAMOCTOSTEIbHBII
pa3psia. Pasnuynble THIBI camocTosITeTbHOTO paspsiaa. Monnus. [lnaszma

4.3.6 | Texnuueckue ycmpoiicmea. 1'a3opa3psiiHble JaMIlbl, HOJIYIIPOBOJHUKOBbBIE
npuOOpEkI, TaJIbBAHUKA, AJIEKTPOHHO-TyuYeBas TpyOKa, ra3opa3psaHble JaMIIbl,
HOJIYIPOBOIHUKOBBIE MPHUOOPHI: AUOJ, TPaH3UCTOp, (HPOTOAMOJ, CBETOAUOL,
MOJIYTIPOBOIHUKOBBIM MO/, TallbBaHWKa, padUHUPOBAHUE MEH, BBHITUIABKA
QTIOMHUHMS, SJICKTPOHHAS MUKPOCKOTIHS

4.3.7 | Ilpakmuueckue pabomei. Habmromenwe snekrponmsa. V3mepenwe 3apsijia

OJHOBAJICHTHOI'O HOHa. HccnenoBanne 3aBUCHMOCTH COIIPOTUBJICHUA
TEPMOPE3UCTOPA OT TEMIICPATYPHI. Cusarue BOHBTaMHepHOﬁ XapaKTCpUCTUKHU
Juojga
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RJacc

Kon | Kop IIpoBepsiemble 3JIeMEHTHI COAEP:KAHUS
pa3- | npose-
JeJa | paeMoro
3JIEMEHT
4 DJIEKTPOJHHAMHKA
4.4 | MarnurHoe mnoJse
4.4.1 | B3zaumojelicTBHE MOCTOSTHHBIX MAarHUTOB U IMPOBOJIHUKOB C TOKOM
4.4.2 | MarauTtHOoe moje. Bekrop MarHuTHOW WHIYKIUH. [IpHHIAIT Cyneprno3uimy.
JIuHny MarHUTHOW MHAYKUMH. KapTWHA JIMHMM MarHUTHOM MHIYKIUU TOJIS
MOCTOSTHHBIX MarHUTOB
4.4.3 | MarauTHOe TOJIe TIPOBOJHHMKA C TOKOM. KapTwHa JIMHHN MOJIS JUTMHHOTO
MPSIMOTO TPOBOJHMKA W 3aMKHYTOTO KOJIBIIEBOTO IPOBOJHUKA, KATYIIKH
¢ TokoMm. OnbIT Dpcrena
4.4.4 | Cuna Amnepa, e€ HallpaBJICHUE U BEJINYNHA
4.4.5 | Cuna JlopeHua, e€ HampaBieHHEe M BelW4YMHA. J[BHXKEHHE 3apsKEHHOM
YaCTHIIBI B OJTHOPOJHOM MarHUTHOM moJie. Pabota cuiel Jloperia
4.4.6 | Texnuueckue  ycmpoticmea.  IlpuMeHEHHE  TMOCTOSHHBIX  MAarHUTOB,
AJIEKTPOMArHUTOB, DJIEKTPOJBUTATENb, TECTEP-MYJIBTUMETD, YCKOPHUTEIH
2JIEeMEHTAPHBIX YACTHUII
4.4.7 | Ilpakmuueckue pabomsei. ViccmemoBaHue B3aUMOJICHCTBUS TOCTOSTHHOTO
MarHuTa v paMku ¢ TokoM. M3mepenue cuibl Amnepa. OnpeierieHue MarHuTHOM
WHIYKIIMA Ha OCHOBe wu3MepeHus cuiabl Awmmepa. KoncrpyupoBanue
ANEKTPUIECKOTO TOIBEMHOTO MEXaHHM3Ma (JIEKTPUUYECKON JIeOEIKN),
HaOII0/ICHNE 3aBUCUMOCTH CHJIBI TOKA OT MacChl MOAHUMAEMOT0 Tpy3a
4.5 | DJIeKTPOMArHMTHAS MHAYKLUS
4.5.1 | SIBneHue 3MEKTPOMArHUTHON HHIYKIIUH
4.5.2 | IloTok BeKTOpa MarHUTHOM WHTyKITUU
4.5.3 | DJIC wnaykuu. 3aKkoH 3JeKTpoMarHuTHOM mHAyKiuu dapaznes. Buxperoe
ANEKTPUYECKOE T0JIe
4.5.4 | OIC nuHayKIUU B IPOBOJHUKE, JBIKYILIEMCS MOCTYNATEIbHO B OJHOPOIHOM
MarHMTHOM I0JI€
4.5.5 | IIpaBwmio Jlenma
4.5.6 | UanyktuBHOCTD. SBrenne camonnaykiuu. 3J1C caMOuHAYKINN
4.5.7 | DHeprust MarHUTHOTO TOJI KaTYIIKUA C TOKOM
4.5.8 | Texnuueckue ycmpoiicmsa. I'eHepaTop NEPEeMEHHOTO TOKa, WHAYKI[MOHHAS
neydb, TpaHchopMaTop, COJICHOUI, 3aIUTA OT ICKTPU3AINH Tell IPU
JIBUKEHUH B MArHUTHOM TIOJIE 3eMIIH
4.5.9 | Ilpakmuueckue pabomul. ViccmemoBaHue SBICHUS  DJICKTPOMArHUTHOM
uHAyKIuu. OnpeneneHue HaNpsHKEHHOCTH BHXPEBOTO MAarHUTHOTO  TMOJIS.
HccnenoBanue siBI€HUS] CAaMOMHAYKIHUHA. MOJIeb 3JIEKTPOMAarHUTHOTO
reHeparopa
5 KOJIEBAHHA H BOJIHbI
5.1 | Mexanuueckue KoJieOanus

5.1.1 | KonebarenpHas cuctema. CB060AHBIE KOJI€OaHUs

5.1.2 | F'apmonnueckue konebanus. Kunematnueckoe v IMHAMHYECKOE ONMCaHHE

5.1.3 | DHepreTuueckoe oOmnHcaHHe (3aKOH COXPAaHEHUS MEXaHWYECKOW DHEPrHH).
BbiBO JMHAMMYECKOTO OINUCaHUS TapMOHUYECKUX KOJIEOAaHUM M3 HX
HHEPreTUYECKOT0 M KHHEMaTHYECKOTO ONMCaHMSI

5.1.4 | Ammutyna u ¢asza koneGanuil. CBsA3b aMIUIUTYAbI KOJEOAaHMI HCXOAHOM

BEJIMYUHBI C aMIUTUTYAAMHU KOJIeOaHUH €€ CKOPOCTH M YCKOPEHUS




2.1.5

IMepuon um wacrota koneOanwii. I[lepwon Manbix CBOOOAHBIX KoeOaHUI
MareMaTH4ecKoro MasTtHuka. llepuon cBoOOIHBIX KOj€OaHUI NPYXKUHHOTO
MasiTHHUKa

5.1.6 | BeinyxaeHHsie konebanus. Pesonanc. PezonaHcHas kpuBas. ABTOKOJICOaHHUS

59.1.7 | Texnuueckue ycmpoiicmea. MeTpOHOM, 4Yachl, Kauyell, MY3bIKAIbHBIC
WHCTPYMCHTHI, celicMorpad), YIbTPa3ByKOBas JMArHOCTHKA B TEXHHKE
Y MEJIMIIMHE

5.1.8 | Ilpakmuyeckue pabomei. V3ydeHue KoaeOaHUN TMPYKUHHOTO MAasTHHUKA.

CpaBHEHUE KMHETMYECKOW HSHEPrMU KOJIEONIOHIErocs Tela B I0JIOKEHUH
paBHOBECHUS C NOTEHLUUAIbHOM SHEprueil mpu MaKCHMajIbHOM OTKJIOHEHHUHU.
UccnenoBanue  yObIBaHMS ~ aMIUIUTYAbl  3aTyXawoIIUX  KoJeOaHUH.
WccnenoBanue BBIHYKJICHHBIX KOJI€OaHUM

5.2 | DieKTpOMarHuThbie KoJe0aHus
5.2.1 | CBoOoHbIC 3JCKTPOMArHUTHBIC KOJCOAHHS B HICATHLHOM KOJCOATEIHLHOM
koHType. @opmyna Tomcona. CBs3b aMIUTUTYABI 3apsaa KOHJEHCATopa
C aMIUTMTYIOW CHJIBI TOKA B KOJIe0aTeIbHOM KOHTYpE
5.2.2 | 3ak0H COXpaHEHUS SHEPTUH B UICATHHOM KOJIEOATeIbHOM KOHTYpE
5.2.3 | BeIHY)KICHHBIE DJIEKTPOMarHUTHEIE KoyteOanus. PesonaHc
5.2.4 | IlepemeHHBII TOK. MOIIHOCTh TEPEMEHHOTO  TOKa. AMIUTUTYIHOE
W JICHCTBYIOIIIeE 3HAUEHHNE CHIIBI TOKA W HAIIPSDKEHHS TIPU Pa3IndHOU popme
3aBHCHMOCTH MIEPEMEHHOTO TOKA OT BPEMEHHU
5.2.5 | CunycounanbHblii IEPEMEHHBIH TOK. Pe3ucTOp, KOHICHCATOP U KaTyIIKa
WHIYKTUBHOCTH B IIENH CHHYCOUAAJIBLHOTO MEPEMEHHOTO TOKA
5.2.6 | Tpancdopmatop. IIpon3BoacTBO, Tepeaada U MOTPEOJICHUE DIICKTPUICCKON
SHEpruu
5.2.7 | Texuuueckue ycmpoticmaa. DINEKTPUUECKHUI 3BOHOK, JIMHUU HJICKTpoIiepeaad
5.2.8 | Ilpakmuueckue pabomsei. IlpoxokJaeHHe MEPEeMEHHOIo TOKa  4epes
MOCJIEIOBATEIbHO COEAUHEHHBIE KOHACHCATOp, KATYIIKYy H JIAMIIOYKY.
HaGmrogenne aeKTpOMarHUTHOTO  pe3oHaHca. HaOmromenue — siBIeHHS
AJIEKTPOMArHUTHOM MHIYKIMH MPU UCHIOJIB30BAaHUH IIEPEMEHHOTO TOKA.
YCTpoHCTBO W NPUHLMI JEHCTBHUS J1a0OpaTOPHOTO BBINPAMUTENS — (Ha
npumepe BY—-4M)
5.3 | Mexannuyeckue H 3JIeKTPOMATrHUTHbIE BOJHBI
5.3.1 | Mexanuueckue BOJHBI, YycloBusi pactpoctpanenus. Ilepuoa. Ckopocts
pacnpocTpaHeHus U JuinHa BoJiHbL. [lonepeunsie u IpooabHbIEe BOJTHBI
5.3.2 | UHTepdepenus u qudpakiys MEXaHUISCKUX BOJTH
5.3.3 | 3Byk. CxopocTsb 3ByKa. I’ pomkocTs 3Byka. Beicota Tona. TemOp 3Byka
5.3.4 | DNEeKTPOMAarHUTHBIC BOJIHBL. YCJIOBUS M3JIYYCHUS AJICKTPOMArHUTHBIX BOJIH.
B3aumHas opueHTanus BEKTOPOB B AIEKTPOMArHUTHOW BOJIHE B BaKyyMe
5.3.5 | CBoiicTBa 37€KTPOMarHUTHBIX BOJIH
5.3.6 | llIxana sneKTpoMarHuTHBIX BOJH. [IprMeHeHHe >IeKTPOMAarHUTHBIX BOJIH
B TEXHHUKE U OBITY
5.3.7 | IIpuHIUnBI paguoCBsI3u U TeleBUAeHUs. Paanonokamus
5.3.8 | Texnuueckue  ycmpoiicmea.  My3bIKallbHble ~ MHCTPYMEHTBI,  pajap,
paguonpuEMHUK, TEIEBU30D, aHTeHHa, TenedoH, CBY-neun
5.4 | Onruka
5.4.1 | [IpsmonuHeitHOE pacrpoCTpaHEHHEe CBETa B OJHOPOAHOW cpene. JIyu cBera.
ToyeuyHbIi HICTOYHUK CBETA
5.4.2 | OtpaxkeHue cBeTa. 3aKOHBI OTpakeHHUs cBera. llocTpoeHue u300pakeHHUH
B IUIOCKOM 3€pKajie
5.4.3 | Ilpenomnenue cBera. 3aKOHbBI peOMIIEHHs cBeTa. AOCOIOTHBIN MOKa3aTeib

TIPCIOMIICHHUA. OTHOCUTEILHBIA TI0KA3aTeIb IMMPCIIOMJICHU . ITocTostHCTBO




HJaCTOThI CB€Ta n COOTHOILICHHUC JJINH BOJIH npu nepexone
MOHOXPOMAaTHYECKOTO CBETA Yepe3 I'PAHUILy pa3jieiia ABYX ONTHYCCKUX CPeJl

5.4.4

Ilonnoe BHyTpeHHee oTpaxeHue. IIpenenpHbI yrojl MOJHOTO BHYTPEHHETO
OTPAKEHUS

9.4.5

Xoa nyuedt B mpusme. Jucnepcus cera. CiokHbIM cocTaB 0Oenoro ceera.

IlBer

5.4.6

ColOupatoriue W pacceuBaromue JuH3bI. ToHkas JsuH3a. DOKycHOE
paccTosiHME M ONTHYEecKas cuia TOHKOM juH3bl. IlocTpoenue nm3zoOpaxeHuit
B cOOMpaloOUmMX W pacceuBarOmUX JMH3aX. DopMmylna TOHKOW JIMH3BI.
VYBenuueHue, JaBaeMoe JMH30M. 3aBUCUMOCTb (POKYCHOIO pacCTOSHUS
TOHKOHN C(epruvecKoil IMH3BI OT €€ TEOMETPUU U OTHOCUTEIHLHOTO MOKa3aTes
MIPEJIOMIICHHUS

2.4.7

OnTnueckue npubopsl: (oToanmapar, MUKPOCKOI, Teiaeckon. ['na3 kak
ONTHUYECKAsl CUCTEMA

54.8

[Ipenensl TPUMEHUMOCTH TEOMETPUUYECKON ONITUKHU

54.9

HNurepdepentius cera. KorepeHTHbIE WCTOYHHMKH. YCJIOBHS HaOIIOICHUS
MaKCUMyMOB M MHUHHUMYMOB B HHTEp(PEPEHIIMOHHOW KapTUHE OT JBYX
cuH(}a3HBIX KOTEPEHTHBIX HCTOUYHHUKOB

5.4.10

Hudpakuust ceta. [Audpakumonnas pemérka. YcioBue HaOMOIEHUS
TJIaBHBIX MAaKCMMYMOB TIIpW MHOaACHUKW MOHOXPOMATHYECKOTO CBE€Ta Ha

JUQPPAKIMOHHYIO PEIIETKY

5.4.11

[Tonspuszanus ceera

5.4.12

Texnuueckue ycmpoticmea. QOuku, nyma, ¢doToanmapar, TPOSKIIMOHHBIN
anmnapat, MUKpPOCKOII, TeJIECKOT, MPOCBETIIEHNE ONTHKHU, BOJIOKOHHAS ONTHKA,
TudpakIMOHHAs PEIIETKA

5.4.13

Ilpakmuueckue  pabomwvi.  V3MepeHue  mokasaTenst  HPEIOMIICHUS.
HccnenoBanue mnpenoMieHUs CBeTa Ha LWIMHIPUYECKUX IMOBEPXHOCTSIX.
UccnenoBanue 3aBucuMocTd (DOKYCHOTO pAcCTOSIHMSI OT BellecTBa (Ha
puMepe KUIKuX JTUH3). 3Mepenne (oKycCHOTO pacCTOSIHHSI PacCeUBAIOIINX
auH3. TlonydyeHue m3o0paxeHUs: B CUCTEME M3 IUIOCKOTO 3epKaja U JIMH3BIL.
[Tonyuenue wuzoOpakeHus B cucTeMe U3 JAByX JHH3. KoHcTpynpoBanue
TeJecKomuyeckux cucreM. HabOmonenue audpakuuu, uHTEpPEpEeHIIUN
U ToJisIpU3alMu cBeTa. M3ydeHue moisipu3aldy CBETa, OTPaXEHHOIO OT
MOBEPXHOCTU  JUMAJEKTpUKa. V3ydenue wuHTEepdepeHUIUH  Ja3epHOTo
u3Ny4eHuss Ha JAByX Iuensix. HaOmroxmenue nucnepcuu. HaGmionenue
U HcclieloBaHne TU(PPaKIUOHHOTO crieKTpa. Vi3mMepeHue IHHBI CBETOBOM
BOJIHBI

JJIEMEHTBI CTO

6.1

HOCTYJ'IaTLI TCOPHUHU OTHOCUTCIBHOCTH: HWHBAPUAHTHOCTH MOIYJISL CKOPOCTH
CBCTA B BAKYYMC, ITPUHIUIT OTHOCUTCIIbHOCTH OHHIITEeHA

6.2

[IpoctpancTBeHHO-BpeMeHHOM  uHTepBas.  [IpeoOpazoBanus  Jlopenma.
VYcnoBue npuyuHHOCTH. OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeJICHHUE
BPEMEHHU U COKPAILICHUE JJTUHBI

6.3

9Hepr1/151 " UMITYJIBC CBO60)1HOI71 JaCTUIIbI

6.4

CBsI3b MacChI C PHEPTUEH U UMITYJIbCOM CBOOOTHOM YaCTHIIbI. DHEPTUs TIOKOS
CBOOOIHOM 4aCTHIIBI

6.5

Texnuueckue ycmpoticméa. GPS-IpUEMHUKH, YCKOPHUTEIM 3apsKEHHBIX
YaCTHUI]

KBAHTOBAA ®U3UKA

7.1

JJ1eMeH

Thl KBAHTOBOM ONTHKH

7.1.1

PaBHOBecHOE TemioBOe M3NydeHHE (M3ITy4eHHE aOCONIOTHO YEPHOTO Tena).
3akoH cMemennsa Buna. ['unoreza M. [lnadka o kBaHTax




7.1.2

®ortonsl. ®opmyna [ranka cBsi3u 3HEprUn (POTOHA C €TO YACTOTOW. DHEPTHUS
Y UMITYIbC POTOHA

7.1.3 | Otkpeitue u uccienoanue Gorodpdexra. Onpitel A.I'. CToneroBa. 3aKOHEI
doTorddekra

7.1.4 | YpaBHenne OiHmTeitHa a1 portodddexra. «KpacHas — rpaHuma»
doTordhdekra

7.1.5 | NaBnenue cBera. Onwitel [1.H. JIeOenena

7.1.6 | BomHoBble cBoiicTBa wactull. Bomuel ge bpoiins. [ynuaa BomHbl e bpoiins
U pa3Mepbl 00J1acTH JIOKaIM3aluK JIBIKYIIEcs: yactuilbl. KopryckysspHo-
BOJIHOBOH Jtyanu3M. [udpakims 3JeKTPOHOB HAa KpHCTAIIax

7.1.7 | Cneunduka uzmepenuii B Mukpomupe. COOTHOUIEHHS] HEONPEAEIEHHOCTEH

7.1.8 | Texuuueckue ycmpoticmea. ®ortosnemenr, GoTomarduk, coiHedHast OaTapes,
CBETOJINO]T

7.2 | dusuka atoma

7.2.1 | OnbITHI O MCCIIEAOBAHUIO CTPOCHHsI aToMa. [[manetapHast Mojenb aToMa
Pezepdopna

7.2.2 | IMocrynatel Bopa. M3ny4yenue u noriomieHue (pOTOHOB MpH MEepexojie aToMa
C OJHOrO YpPOBHS SHEpruM Ha Apyrou. Jluueituateie crekTpbl. CHekTp
YPOBHEM SHEPrUU aTOMa BOJIOPOJA

7.2.3 | lanbHelimee pa3BUTHE KBAaHTOBOW Teopun B Tpymax . Ilpé&mmarepa
u B. I'eiizen0epra. BomHoBeie cBoiicTBa yactuil. Bomusr ne bpoiins

7.2.4 | KopnyckyIsipHO-BOITHOBO nyanu3M. Jndpakius 2IeKTpOHOB Ha KPUCTAJUIaX

71.2.5 | Texnuueckue ycmpoticmeéa. CNeKTpaIbHBIA aHAIH3 (CIIEKTPOCKOIT), Ja3ep,
KBAHTOBBIN KOMITBIOTEP

7.2.6 | [Ipaxmuueckue pabomsi. Habmonenne nuHeiyaToro cnekrpa. MccnenoBanue
CIeKTpa BOJAOPO/Ia U M3MEpEeHre OCTOSTHHON Pundepra

7.3 | PU3UKA ATOMAHOI0 S1APAa U 3JIEMEHTAPHBIX YaCTHI]

7.3.1 | Hyknonnas moznens sinpa I'eiizenOepra — MBanenko. 3apsin snupa. MaccoBoe
4ucio siapa. M3oromsl

7.3.2 | PamnoaktuBHOCTh. Anb(a-pacnaj. IJICKTPOHHBIM U MO3UTPOHHBIA OeTa-
pacnan. ['aMma-uznydyenue

7.3.3 | 3aK0oH paOAaKTUBHOTO pacraa

7.3.4 | DHeprus cBA3M HYKIOHOB B sape. Snepusie cuibl. JledekT Macchl spa.
SAnepubie peakuuu. [lenenne u cunres suep. SAnepusie peaktopsl. [Ipodaembr
YIPaBISIEMOTO TEPMOSIIEPHOTO CUHTE3a

7.3.5 | Metoab! peructpanyu U UCCIEIOBAHUS AIEMEHTAPHBIX YaCTHUIL

7.3.6 | dyHIaMeHTaNbHBIC B3aMMOJICUCTBUS. bapvOHBI, ME30HBI U  JICHTOHBI.
[Ipencrasnenne o CranpapTHoi Mojenu. KBapk-TiitooHHAs MOJIENb aJpOHOB

7.3.7 | ®uzuka 3a npenenamu CraHmapTHOW mojaenu. TéMHas Marepus U TEMHAs
sHeprusi. EnuHCTBO (hr3nyueckoil KapTUHBI MUpa

7.3.8 | Texnuueckue ycmpoticmsa. Jlo3nmetp, kamepa Buibcona, TepMosiiepHbIit
peakTop, aToMHas 6oM0a, MarHUTHO-PE30HAHCHAsl TOMOTpadus

7.3.9 | llpakxmuueckue pabomei. ViccienoBaHue TpeKOB dYacTull (IO TOTOBBIM

¢dororpadusim). HccrnenoBanue paguoakTUBHOTO (hoHa C HCMOJIB30BaHUEM
JO3UMETpa
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