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Pa6ouas nporpamma nucuuruinHbl «Pu3nka» paspaboTaHa Ha OCHOBE!

@enepanbHoro 3akoHa ot 29.12.2012 r. Ne 273-®3 «O6 oOpa3oBanuu B Poccuiickoii
denepauun»;

denepasbHOTO TOCYAAPCTBEHHOr0 00pa30BaTENbHOrO CTaHJAapTa cpenHero oodmero @Pe-
JIePaJIbHOTO TOCYAApCTBEHHOI'0 00Pa30BaTENbHOIO CTaHAAapTa CpeAHero obiero o0pa3oBaHUs
(yrBepxaéH [Ipukazom MunucrepcTBa odpazoBanus U Hayku Poccuiickort @enepamuu ot 17 mas 2012
r. Ne 413);

denepanbHOrO  TOCYIAapCTBEHHOro obOpaszoBarenbHoro crangapra (PI'OC) cpemnero
npodeccuonansHOro oopazoBanus no crneruaibHoctd 19.02.11 TexHoMOrust MpoayKTOB MUTAHUS U3
PaCTUTENIBHOIO  ChIPbs, YTBEPXKIAECHHBIM NpUKa3oM MwuHuUcCTEepCcTBA IpocBelleHuss Poccuiickon
Odeneparuu ot 18 mast 2022 T Ne341.

[TpumepHoOii paboueil mporpammsl cperaHero oodmiero obOpazoBanus «I'eorpadus» (6a30BbIi
YPOBEHB)

[TpumepHoii paboyeil mTporpaMMbl BOCIHUTAaHUS [JJs 00pa3oBaTENbHBIX OpraHU3alNM,
pearu3yonMX MpPOrpaMMbl CpEelHEro MpodeccruoHanbHOro obpa3zoBanus (paspadorana OI'BHY
«MHCTUTYT U3y4eHus AETCTBA, ceMbH U BocniuTaHus PAO»)

CocTaBureib: y//gff%z.z{'ci,/;..a.c'; s HeprmnHa E.C.

PaGouass mporpamma paccMOTpeHa U yTBEepXkKJAe€HAa Ha 3acelaHud Kadenpsl TyMaHHTAPHBIX U
€CTECTBCHHO-HAYUYHBIX AUCIUIUTHH (poTokosi Nell ot 18.06.2024 r.)

3aBenyomuii kadeapoii: . Bacuienko O.B.
0 Brirceey —

PaGouass mporpamMmma paccMOTpeHa W yTBEpXKJEHA Ha 3aceIaHUU MPEIMETHOH (I[UKIIOBOW) KOMHCCHUHU
(mpotokosn Nel2 ot 26.06.2024 1.)

A, -
Ipeacenaresib npeaAMeTHON (HMKJIOBOH) KOMHCCHH ///L/ 3Baruna O.B.
/
3aBenyomuii oraesennem CIIO o I'opnanos C.A.
/7
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1. MACIIOPT PABOYEN MPOT'PAMMBI JJUCHHUIJIAHBI

1.1. O6s1acTh NpUMEHEHHUS POTPAMMBI
Pa6ouas nporpamma nuctuminabl CO0O.01.06 «®Puzuka» sABIsETCS 4acTblo 00pa3oBaTEIbHON
IPOrpaMMBbl CpPEeJHEr0 MpodeccuoHaIbHOro odpa3oBanus mo crnenuaibHocTd 19.02.11 «TexHosorus
OPOAYKTOB MUTAHUS U3 PACTUTEIHLHOTO ChIPhSY.

1.2. Mecro puctumuaast B crpykrype OIT CITIO
Huctunmmmaa  COO0.01.06 «Pusuka» sBiseTcss y4eOHOW JUCIUIUTMHON 00S3aTellbHON
npeameTHol obnactu «EcrectBennbie Hayku» PI'OC cpemnero obmiero odpa3oBanust U 6a30BoM
JUCLMILTMHON o01eobpa3oBaTenbHoil noaroroBku CIIO n peamusyercs B I u Bo Il cemectpax npu
CPOKE TOJIydeHHUS CpeaHero npodeccuoHanbHoro oopaszoBanus 3 roga 10 mecsiies.

1.3. Hean u 331241 TUCHUIUINHBI, IVIAHUPYEMbIe Pe3yJbTaThbl 0CBOECHUsI Y4eOHOI
AUCHHUIIMHBI:

Heasto maucrmmmmasl COO.01.06 «®Pusuka» ¢GopMuUpoBaHHE HHTEpeca M CTPEMIICHUS,
0o0y4JaromMXxcsi K HaydYHOMY H3YYEHHIO MNPUPOIBI, PAa3BUTHE HMX HHTEUIEKTYaJbHBIX M TBOPYECKUX
CIOCOOHOCTE U pa3BUTHE TMPEIACTABICHUH O HAYYHOM METO/AE IMO3HaHUs U (OpMUPOBAHUE
HCCJIeI0BATEIbCKOI0 OTHOIIEHUSI K OKPYXKAIOIIUM SIBJICHUSIM.

VYueoOnas mucuummHa COO.01.06 «®Pusuka» OpueHTHpOBaHA HA JOCTHIKEHHE CJICTYIOIIUX
3ama4:

- IpUOOpETEeHNEe CUCTEMbl 3HaHUN 00 OOIMX (U3UUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSIX,
BKJIIOYAsi MEXaHUKY, MOJCKYJSAPHYIO (PHU3UKY, DJIEKTPOAMHAMUKY, KBAHTOBYIO (DU3UKY M DJIEMEHTHI
acTpopHU3UKH;

- (QopMupOBaHHE yMEHUW NTPUMEHSITH TEOPETUYECKUE 3HAHUS JUIsi OOBSICHEHHS (U3MUECKHX
SIBJICHUH B TIPUPOJIC U LI IPUHATUS MTPAKTUYECKUX PEIICHUI B ITOBCEIHEBHOM KU3HHU;

- OCBOEGHHE CIIOCOOO0B peIlIeHHs Pa3IMYHBIX 3a]a4 C sIBHO 33JaHHOIN (pU3NYEcKoil Moenblo, 3a1ad4,
MOJIPa3yMEBAIOIINX CAMOCTOATENbHOE CO3AaHNe (PU3MUECKOI MOJIeNH, aICKBATHON YCIIOBHSIM 3a/1a4H;

- TMOHMMaHHE (U3MYECKUX OCHOB ¥ TMPHHIUIIOB JCHCTBHS TEXHUYECKHX YCTPOHCTB W
TEXHOJIOTMYECKHUX MPOIIECCOB, X BIMSHUS HA OKPYKAIOIIYIO CPEY;

- OBJAJICHUE METOJaMU CaMOCTOSITEIbHOTO TUUIAHUPOBAHUS W TPOBEACHHUS (DU3HMYESCKUX
OKCIIEPUMEHTOB, aHaJM3a U WHTEPIpPETA WH(POPMAIIUHU, ONPENeIeHHUS JOCTOBEPHOCTH MOJIYICHHOTO
pe3ynbTara;

- CO3JJaHH€ YCIOBUM JUI1 pa3BUTUS YMEHUU IPOCKTHO-UCCIENOBATENBCKONW, TBOPYECKOM
JIeSITeIbHOCTH.

I[Inanupyemble TMYHOCTHBIE Pe3yJIbTATHI 0CBOCHUSA Y4eOHOW JUCHUIIIMHBI:

- TOTOBHOCTb BECTH COBMECTHYIO [EATEIbHOCTh B HMHTEpPEcax I'Pa)KAaHCKOro 00IlecTBa,
y4acTBOBaTh B CAMOYIIPABJIEHUU B LIKOJIE U JE€TCKO-FOHOIIECKUX OPraHu3aLusiX;

- IICHHOCTHO€ OTHOIIEHHE K TOCYAapCTBEHHBIM CHMBOJIAM; JOCTH)KEHUSM POCCHUMCKUX
yu€HBIX B 00J7acTH (DU3UKHU U TEXHHKE;

- CIOCOOHOCTH OIICHMBATh CUTYAllUIO U MPUHUMATh OCO3HAHHBIC PEIICHUs, OPUCHTHPYSACHh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YU CJIE B ACSATEIHLHOCTH YUEHOTO;

- 3CTETUYECKOE OTHOIICHHWE K MHUPY, BKJIIOYAsl ICTETUKY HAYYHOrO TBOPYECTBA, MPHUCYIIETO
(bu3HUeCcKol HAyKe;

- HWHTEpeC K pa3nIu4yHbIM cdepaM TpodecCHOHANbHOW IeITeNbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PM3UKON M TEXHUKOH, yMEHHE COBEpIIATh OCO3HAHHBIM BBIOOp Oyayiei mpodeccuu u
peann30BhIBaTh COOCTBEHHBIC KU3HECHHBIC TUTAHbI;

- TOTOBHOCTh M CIIOCOOHOCTHh K OOpa30BaHUIO W CaMO0OpPa30BaHUIO B 00MACTH (U3HKU Ha
MPOTSHKEHUH BCEH KU3HU;

- pacuIMpeHHUE OIbITa JEATEIBHOCTH HKOJIOTHYECKONM HANpaBICHHOCTH Ha OCHOBE
UMEIOIINXCS 3HAHUH 10 (PUBHKE;

- cpopMUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
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bu3nyeckoil HayKu;
- OCO3HAHHWE LIEHHOCTH HAay4YHOH JeATEeNbHOCTH, TOTOBHOCTh B IpOIeCcCe M3y4EeHUs (U3NKU
OCYIIECTBIISITh POSKTHYIO ¥ UCCIIEOBATENbCKYIO I TEIbHOCTh MHANBUAYAIBHO U B TPYIIIIE.

IInanupyemble MeTanpeIMeTHbIE Pe3y/IbTATHI 0CBOEHHN Y4eOHOI TMCIUIIHHBI:

- OTIPEACIIATH 1eNU JAeSTeIbHOCTH, 33aBaTh MapaMeTpbl U KPUTEPUU UX JOCTHKCHHS,

- BBISIBJISITh 3aKOHOMEPHOCTH M POTUBOPEYUS B PACCMATPUBAEMBIX (PHM3UIECKHUX SBICHUSX;

- KOOpAMHHUPOBATh W BBHIMONHATH pPabOTy B YCIOBUSX pPEATbHOrO, BUPTYaJIbHOTO H
KOMOWMHUPOBAHHOTO B3aUMOJICH CTBUS,

- pa3BUBAaTh KPEaTUBHOE MBIIIICHUE TIPH PEIICHUH )KHU3HECHHBIX MPOOJIeM;

- BJIAJICTh HAYYHOW TEPMUHOJIOTHEH, KIIFOUEBBIMH TOHATHSIMH W METOIaMH (HU3HUECKOM
HayKH;

- BJIAJICTh HAaBBIKAMH y4eOHO-HCCIIEOBATENLCKON U TPOCKTHON NESITEIHHOCTH B OOJACTH
(Gu3MKU; COCOOHOCTBI0O M TOTOBHOCTBHIO K CAMOCTOSITEIbHOMY TOWMCKY METOIOB pEIICHUs 3ajad
¢bu3nyecKoro copepikanus, IPUMEHEHHUIO Pa3IMYHBIX METOOB MO3HAHUS;

- BJAJeTh BHUJAMHU JEATEIbHOCTH MO TMOJYYEHHUIO HOBOTO 3HAHMS, €r0 WHTEpPIpEeTalUH,
peoOpa3oBaHUIO0 U MPUMEHEHHUIO B PA3JIMYHBIX YU4eOHBIX CHTyaIUSX, B TOM YHCIIe MPU CO3JaHUU
y4€OHBIX TPOEKTOB B 00J1aCTH (DU3HKU;

- BBISBJISITH TPUYUHHO-CIICACTBCHHBIC CBS3W M aKTyalIM3WpPOBaTh 3ajJadvy, BBIJIBUTATH
TUTIOTE3y €€ PEIICHHs, HAXOAUTh apryMEHTHI IS JIOKA3aTENIbCTBA CBOMX YTBEPXKIACHUH, 3a/1aBaTh
napaMeTpbl U KPUTEPHH PEIICHUS;

- aHaNM3UPOBATH MOTYUYCHHBIE B XO/€ PEIICHUS 3a/1a4ll Pe3yJIbTaThl, KDUTUUYECKU OLCHHBAThH
UX JOCTOBEPHOCTH, TPOTHO3UPOBATh H3MEHEHHE B HOBBIX YCIIOBUSX;

- CTaBUTh U (OPMYJIMPOBATh COOCTBEHHBIE 3a]]aul B 00pa30BaTENIbHON e TEIbHOCTH, B TOM
YUCIIe IPY U3y4EeHUU (QU3UKH; 1aBaTh OIICHKY HOBBIM CHTYaIlUsIM, OLICHUBATH IPUOOPETEHHBIH OIBIT;

- YMETh TMEPEHOCUTh 3HAHUS MO (U3UKE B MPAKTUUYECKYIO 00JIACTH KU3HENEATEIHbHOCTH;
BBIIBUTAaTh HOBBIC WJEH, NpeUiaraTh OPUTHHAIBHBIC MOAXOAbI M PEIICHUsS; CTaBUTh MPOOJIEMBI U
3aJ1a4u, JOMYyCKAIOIIMEe aJbTepHATUBHBIC PEIICHHUS,

- BIIQJIETh HABBIKAMHU TOTYYEHHS MHPOpManuu (PU3HUECKOTO CONIEp)KaHUs M3 MCTOYHHKOB
pa3HBIX TUIIOB, CAMOCTOSATEIBHO OCYIIECTBIIATH MOUCK, aHAIN3, CUCTEMATU3AIMI0 U UHTEPIPETALINIO
nH(OpMaIU pa3IMYHBIX BUIOB U (POPM MIPEICTABIICHHS; OLICHUBATH JOCTOBEPHOCTHh MH(OPMAIIHH;

- HCMOJIL30BaTh CPEACTBA WH(POPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJOTHH B
pCIIEHUN KOTHUTHUBHBIX, KOMMYHUKATUBHBIX W OpPraHU3allMOHHBIX 33Jad C COOJIIOJIEHUEM
TpeOOBaHUI JPrOHOMUKH, TEXHHKH O€30MAaCHOCTH, THTHEHBI, pPecypcocOepeKeHusi, MPaBOBBIX U
ATUYECKUX HOPM, HOpM MH(POPMAIIMOHHOM 0€30MacHOCTH;

- co31aBaTh TEKCThl (PU3MUECKOro CoAep)KaHHs B pPa3NUYHBIX (opmaTax ¢ Y4ETOM
Ha3Ha4YeHHs] MHPOpPMALUU U LENEeBOI ayIUTOPHH, BHIOMpas ONTUMAJbHYI0 (OpMY MpeacTaBICHUS U
BU3YaJIU3allHH.

[Inanupyemble npeMeTHbIE Pe3yJabTAThl 0CBOEHHUS Y4eOHOH TUCHUILINHBI:

3HATh/ MOHUMATH:

- pacmo3HaBaTh (U3NUYECKHE SBICHHUS (MPOIECChI) U OOBSICHATH MX HA OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJIAPHO-KUHETUYECKO TEOpUM CTPOCHHsI BEIIeCTBA U  3JIEKTPOIAWHAMUKHU:
pPaBHOMEPHOE M PaBHOYCKOPEHHOE MPSIMOIMHEHHOE IBIKEHUE, CBOOOIHOE MaJeHHUe Tell, JBUKEHHE 110
OKPYXXKHOCTH, WHEpIHs, B3auMmoneictBue Ttei;, aud@ysus, OpOYHOBCKOE ABMIKEHHE, CTPOCHHUE
KUAKOCTEH W TBEPIABIX TeJ, M3MEHEHHe o0bEMa Tesl MNpU HarpeBaHuUU (OXJIAXKIEHUHU), TEIIOBOE
paBHOBecUE, UCHapeHue, KOHAEHcalus, MJIaBJIeHUue, KpUCTaUIM3alusl, KUIIeHHEe, BJIaXKHOCTh BO3/AYyXa,
MOBBIIICHNWE JaBJEHUS Ta3a MPH €ro HarpeBaHWU B 3aKPBITOM COCYZE, CBS3b MEXIY HapaMeTpamu
COCTOSIHHSI Ta3a B U30MPOIIECCax; IEKTPU3AIUS Tell, B3aUMOJICH CTBUE 3apsi/IOB;

- YYHUTHIBaTh TPAHUIIBl MPUMEHEHUS U3YYCHHBIX (H3UYECKHX MOJIEJIeH: MaTepHalibHas TOYKa,
WHEpIMaNbHas cucreMa oTcuéra, abCOMOTHO TBEPAOE TENO, UICANbHBIA ra3; MOJEIN CTPOCHUS Ta30B,
KUIKOCTEH U TBEPIBIX TEJ, TOUCUHBIN IEKTPUUECKHUH 3apsiI MPU pelIeHnH GU3NISCKHUX 3aj1ay;

- pacrio3HaBaTh (u3NuYecKue SBICHUS (IPOILECChl) M OOBACHATH MX Ha OCHOBE 3aKOHOB

ANEKTPOAMHAMUKN W KBAHTOBOM (DU3HMKHU: DJIEKTPUYECKasi MPOBOJUMOCTh, TEIJIOBOE, CBETOBOEC,
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XUMHYECKOE, MATHUTHOE JICHCTBUS TOKA, B3aWMOJICHCTBUE MArHUTOB, JJICKTPOMATHUTHAS WHIYKIIHS,
JICCTBUE MArHUTHOT'O TMOJISI HAa MPOBOJHHK C TOKOM M JBHMXKYIIMHCS 3apsill, SJEKTPOMAarHUTHBIC
KoJieOaHUsT W BOJIHBL, MNPSIMOJMHEHHOE paclHpOCTpaHEHHWE CBETa, OTPa)XKEHHE, IPEIOMIICHHUE,
uHTeppepeHius, Tudpakius W MOIIpHU3alUs CBETa, JUCHEPCHS CBETa; (POTOAICKTPHUCCKHH A(PeKT
(pororddexT), cBeTOBOE naBieHHWE, BO3HUKHOBEHHE JIMHEHMYATOro CHEKTpa aromMa BOJOPOJA,
€CTECTBEHHAS M HCKYCCTBEHHAs PAIUOaKTUBHOCTD;

yMeThb:

- ONUCHIBATH MEXaHUYECKOE JIBIKEHUE, HCIIONB3Ys (PU3NUECKHE BEINYMHBI: KOOPAMHATA, MYTh,
nepeMenieHue, CKOpPOCTh, YCKOpEHHEe, Macca Tefla, Cujla, UMIYJIbC Tejla, KUHETHYecKas SHEeprus,
MOTEHIMAIbHAS YHEPTHsl, MEXaHU4YecKass padoTa, MEXaHUYeCcKasi MOIIHOCTb; MPH OMHCAHUH MPABUIBHO
TPaKTOBaTh (PU3UYECKUI CMBICI HCHOIb3YyEeMbIX BEIUYHMH, WX OOO3HAUYECHHUS U EIUHHIIBI, HaXOIUTh
(bopMyIIbl, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BETUYUHY C APYTUMHU BEIMUYMHAMY;

- OIIMCHIBaTh U3Y4YECHHBIE TEMJIOBBIE CBOMCTBA TEN U TEIJIOBBIE SIBJICHMS, UCIIOJIb3Ysl (QU3NUECKUE
BEJIMYMHBL: JIaBJICHHE Ta3a, TEeMIIEpaTypa, CPEAHssl KMHETHYECKas DHEPrus XaOTHUYECKOTO JBHKCHHS
MOJIEKYJI, CPEIHEKBAIPAaTUYHAs! CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIJIOThl, BHYTPEHHS SHEprus, padora
ra3a, KOO(QQHUIMEHT MOJIE3HOr0 AeHCTBUS TEIJIOBOrO JIBUTaTelNs; MPH ONMUCAHUH MPAaBHILHO TPAKTOBAThH
¢bu3nYecKnii CMBICI HCHOJb3YEMBbIX BEIUYHH, UX OOO3HAUYEHUS M EIUHUIBL, HaXOOUTh (OPMYIIBL,
CBSI3BIBAIOIIME JAHHYIO (PU3UYECKYIO BEIMYMHY C IPYTHMH BETUYHHAM;

- ONKUCHIBATh H3YYEHHbIE D3JIEKTPUUECKHE CBOMCTBA BEIIECTBA U JJIEKTPUUECKHUE SBJICHUS
(mpoteccel), HCHONB3Ys (U3NUECKHE BEIMYMUHBL: JJICKTPUUECKHHN 3apsii, SJIEKTPUYECKOE TOJIE,
HaNpsHKEHHOCTH MOJIS, IOTEHIIMAJI, PAa3HOCTh ITOTEHIINAJIOB;

- ONHChIBaThb H3y4YEHHBIE CBOMCTBAa BEIIECTBA (DJIEKTPUUYECKUE, MArHUTHBIE, OINTHYECKHE,
AJIEKTPUUYECKYIO MPOBOAUMOCTb PA3JIMYHBIX CpPEI) U DJIEKTPOMAarHUTHbIE SBJICHUS (TIPOLECCHI),
UCTONB3Ys (pr3HUecKrue BENWYUHBI: DIEKTPUUECKUN 3apsiji, cuja TOKa, DJIEKTPUYECKOE HAIpPsDKEHUE,
AJIIEKTPUUYECKOE COIMPOTUBIICHHUE, pa3HOCTh moreHuuanon, JJC, pabora Toka, MHAYKIUS MarHUTHOTO
nojisi, cuita Amrepa, cuia JlopeHia, HHIYKTUBHOCTb KaTYIIKH, SHEPTUs SIEKTPUIECKOr0 U MarHUTHOTO
nojieil, mepuoa M 4vacrora KosnebaHWil B KoieOaTelIbHOM KOHTYpE, 3apsa W cujla TOKa B Tpoliecce
TapMOHUYECKUX JIEKTPOMArHUTHBIX KOJIe0aHM, POKYCHOE PacCTOSHUE U ONTHYECKAs CUJIa JINH3BI, PU
ONHMCAHUU TPABWIBHO TPAKTOBAaTh (DU3MUYECKUU CMBICIT HCIONB3YyEMbIX BEIWYUH, UX O0O3HAYEHUS U
CMUHUIBI, YKa3bIBaTh (OPMYIBI, CBA3BIBAIONIME MAHHYIO (U3HUYECKYI0 BEIHYUHY C JAPYTUMHU
BEITMYMHAMU;

- OMHCHIBATh W3YYCHHbIE KBAHTOBBIC SIBJICHHS M MPOLIECCHI, UCIMONIB3Ys (PU3NUUECKUE BETMUUHBI:
CKOPOCTh 3JIEKTPOMArHUTHBIX BOJH, JUIMHA BOJHBI M 4YacTOTa CBETa, SHEPrus W UMIYIbC (OTOHA,
MepUoJ| TMOoJIypaclaaa, SHEPrusi CBA3M ATOMHBIX SJEp; NpPH OINHUCAHWUU TPABUIBHO TPAKTOBAThH
(Gu3MUECKHil CMBICT HCIOJIB3YEMbIX BEIUYHH, MX O0O3HAYEHHUS W EIWHUIIBL, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIONIME JIAHHYIO (DU3MYECKYI0 BEIMYUHY C JPYTUMH BEJIMYMHAMH, BBIYUCIATH 3HAUYEHUE
¢bu3nYecKoii BETUYHHBI;

- aHaJIM3UpOBaTh (U3UYECKHE TMPOLECChl W SBIEHHS, HCIONb3ysd (U3HUECKUE 3aKOHBI H
OPUHIUIBL: 3aKOH OMa, 3aKOHBI IOCJIEAOBATENIbHOIO U MapauIeibHOI0 COEIUHEHUS IMPOBOAHUKOB,
3aKkoH Joyns-JIeHna, 3aKoH 3JeKTPOMarHUTHOW HHAYKIIUH, 3aKOH NPSIMOJIMHEHHOIO PaCpOCTPaHEHUSI
CBETA, 3aKOHbl OTPAXKEHMS CBETA, 3aKOHBI MPEJOMIICHHS CBETA; YypaBHEHUWE OUHIITEWHA JUIS
dotorddexTa, 3aKOH COXpaHEHUS DSHEPrHH, 3aKOH COXpPAaHEHUS HWMITYJbCa, 3aKOH COXpaHEHUs
AJIEKTPUUYECKOr 0  3apsijia, 3aKOH COXpPaHEHUsT MacCoOBOTO 4Mcla, MocTyilatel bopa, 3akoH
pPallMOaKTHBHOTO pacmaja; TMpH OJTOM pa3IndyaTh CIOBECHYH (OPMYJIMPOBKY 3aKOHA, €ro
MaTEeMaTUYECKOE BBIPAKEHUE U YCIIOBUS (TPaHUIIBI, 00JIACTH) IPUMEHUMOCTH ;

- pemath pacu€THbIe 3a7a4d C SIBHO 33JaHHON (PU3UUYECKONH MOENbIO, UCTIONB3YS (U3NUYECKHE
3aKOHBI U MPHUHIIMIIBI; HA OCHOBE aHaJIM3a YCIIOBUS 3aJauM BBIOMpPATh (U3UUYECKYIO MOJIENb, BbIIEIATh
¢u3nyeckre BeIMUYUHbBI U POpPMYIIbl, HEOOXOIUMBIE JIJIs €€ pelleHus, IPOBOAUTh PacUEThl U OLEHUBAThH
peanbHOCTh MOIy4E€HHOTO 3HaUYeHUST (PU3NYECKON BEIUYNHBL

- pemiatb KayeCTBEHHBIE 3aJauM: BBICTPAUBATh JIOTMYECKH HEMPOTUBOPEUHMBYIO IIEMOUYKY
paccyXaeHHu ¢ Oropoil Ha U3y4YEeHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PH3UUECKUE SBIICHHS.

HCII0JIb30BaTh HpHOﬁpeTEHHLIe 3HAHUA U YMCHHUA B HpaKTH‘leCKOﬁ HECATCIBbHOCTH H
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NMOBCe/IHeBHOM KU3HHU JJI5:

- UCIOJB30BaTh TEOPETHUECKHE 3HAHUA MO (U3UKE B MOBCEIHEBHOW JKU3HU Uil oOecredeHus
0€30MacHOCTH MpU OOpAIICHWH C NPUOOpPaAaMU W TEXHUUYECCKHMMH YCTPOHMCTBAMH, JJII COXPAHCHHS
3[I0OPOBBS M COOIIIOIEHUSI HOPM SKOJIOTHYECKOr0 MOBEICHUS B OKPYKAIOIIEeH cpere;

- paboTaTh B TpyIIie C BHINOJHEHUEM pa3MYHBIX COIHAIBHBIX POJICH, IUIAHHPOBATH PadOTy
TPYIIIbBI, PAIIMOHAIGHO PACIPEACATh OOS3aHHOCTH W IUIAHUPOBATH JCATEILHOCTh B HECTAHIAPTHBIX
CUTyaIlusX, aJeKBAaTHO OICHWBATh BKJIAJ KaXJOro W3 YYaCTHHKOB TPYNIbI B PENICHUE
paccMaTpuBaeMon TPOOJIEMBI;

- ICIOJTb30BAaTh TPU PEIICHUH Y4eOHBIX 3a]]a4 COBpEMEHHbIE WH(POPMAIIMOHHBIC TEXHOJIOTUH IS
MOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAIIMM M TPEACTABICHUS YU4eOHOM W HAYYHO-TIOMYJISPHOU
uH(pOpMAIUH, TOJYYCHHOW W3 Pa3JIMYHBIX HMCTOYHUKOB;, KPUTHUCCKH aHAIM3UPOBATH IOJTYy4aEMYIO
uH(pOpMaIHIO.

1.4. Koan4yecTBO 4acoB HA OCBOEHHE Y4eOHOI TN CIUTILTHHBI.
VYuebnas Harpy3ska (Bcero) 108 wacos, B ToMm uncie:
- o0s13aTenbHas ayAuTOpHas yueOHas Harpyska odydatomerocs - 102 gaca.
- caMocCTosiTeNIbHas paboTa — 6 yacos.



2. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHBI

2.1. O0beM TUCHUILIHHBI M BHABI Y4e0HOH padoThl

Bupa yyeOHBIX 3aHATHH

O01LEéM yacoB

cemecmp Hroro

1 2
YueOHasi Harpy3kKa (Bcero) 42 66 108
Oo0s13aresibHAsi ayIUTOPHAs Harpy3ka (Bcero), B TOM 36 66 102
yucie:
- JIEKIIUN 18 22 40
- MPAaKTUYECKUE 3aHATUS 18 44 62
CamocrosiTesbHasi padora 6 - 6
NuauBuayaJbHBIA POEKT - - -
Koncyabranumn - - -
®opmMa NPOMEKYTOUYHOM ATTECTANMM O IUCHMILIMHE -
-nuddepeHIIPOBAHHBIN 3aUeT + +




2.2. Temaruueckuii miaad u coaepxkanue gucumianasl CO0.01.06 «Pu3uka»

HaumenoBanue
pa3aesioB H TeM

Conep:xkanue y4yeOHOro Marepuasa, JadopaTopHbie U NPaAKTHYeCKHe PadoThl, CAMOCTOATEIbHAS

padoTa o0yyarommxcst

O0neM yacoB

1 cemecTp

Paznea |. BBenenue

Tema 1.1.
BBenenmne

Jlekums, ypok. ®@usuka - Hayka o npupoge. Hayunesle meTonsl MO3HAHHUS OKpyXkaromero mupa. Poib
DKCIEPUMEHTAa W TEOPHH B IIPOIECCe TO3HAHHS TPHPOIBI. DKCIEPUMEHT B (usuke. MopaenupoBaHue
dusnueckux sBICHUN W mporeccoB. Hayunbie rumore3sl. Pusndeckue 3aKOHbI W TEOpUHU. | paHMIIBI
MpUMEHUMOCTH (pu3ndeckux 3akoHOB. [IpuHnmm coorBercTBus. Ponb u mecto ¢usmku B GopmMupoBaHUN
COBPEMEHHOW Hay4YHOU KapTUHBI MUPA, B IPAKTUYECKOM 1€ATEJIbHOCTH JIIOAEH.

Paznea |l. Mexanuka

Tema 2.1.
Kunemarnka

Jleknusi, ypok. Mexanuueckoe JBMxeHHE. OTHOCUTEIBHOCTh MEXaHMUYECKOro JBMXeHHs. Cucrema)
oTcuéra. Tpaekropus. Ilepememienue, CKOpOCTb (CpeAHssi CKOPOCTb, MIHOBEHHAasi CKOPOCTb) U
YCKOpEHUE MaTepUaTbHON TOUKU, UX NPOEKIIUA HA OCH CHUCTEeMbl KoopAuHAT. ClloKeHue NnepeMenieHui
U CI0XKEHue ckopocTeil. PaBHOMepHOe M pPaBHOYCKOpPEHHOE MpsAMOJMHEHHoe IBIkeHue. ['paduku
3aBUCHUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHMS, NMYTH M IEpeMELIeHHs MaTepHalbHOM TOYKH OT
BpemeHu. CBoOoaHoe majeHue. YCKopeHue cBoOoaHOro mnajaeHus. KpuBoiauHelHOe ABUXKEHHUE.
JIBU)KEHWE MaTEpUAIbHOW TOUYKH MO OKPYXKHOCTH C MOCTOSSHHOM MO MOJIYJIO CKOPOCTHIO. YTJIOBas
CKOpOCTb, JIMHEHHAasi ckopocTh. Ilepuon u yactora oOpanieHus. LleHTpOCTpEMUTENBHOE YCKOPEHHUE.

IIpakTHyeckoe 3ansiTue. Pemenne 3a1ay Ha paBHOMEPHOE U PaBHOYCKOPEHHOE JIBUKEHHUE, IBUIKEHHUE T10
oKkpyxkHOcTH. MccnenoBanue rpaduKoB 3aBUCHMOCTH KOOPAHMHAT, CKOPOCTH, YCKOpEHHs, NYTH U
[epeMEelIEHN s MaTepHAIbHOM TOUKH OT BpEMEHU. 3aBUCUMOCTHU

Tema 2.2.
JInnamuka

Jlexkums, ypok. [Ipunuun otnHocutensHocty ["anmunes. IlepBbiii 3akon Heprotona. MHEpuuaabHble CUCTEMBI
orcuéra. Macca tena. Cuna. Ilpunnun cynepnosuiiuu cuil. Bropoit 3akoH HproToHa ajisi MatepuaabHOU
Touku. Tperuit 3akoH HproTOHA 111 MaTepuaibHbIX TOUEK. 3AKOH BCEMUPHOro TAroTeHus. Cuia TSHKECTH.
[lepBasg kocMuueckass ckopocTs. Cuna ynpyroct. 3akoH I'yka. Bec tena. Tpenue. Bunbl Tpenus (mokos,
cKonbxeHusi, kauenus). Cuna tpenusa. Cyxoe tpenue. Cuiia TpeHHUS CKOJBKEHHUS M CHJIA TPEHHS TOKOS.
Kosddunment tperns. Cuna compoTUBIICHUS TPH ABMKEHUU Tella B KUAKOCTU win Ta3e. [loctymatensHoe
U BpalllaTeJIbHOE JBHKEHHE a0COMOTHO TBEPAOro Teiaa. MOMEHT CHJIbI OTHOCUTEIBHO OCH BpALICHMS.
[151e40 cuibl. Y clloBUsI paBHOBECHUS TBEPIOTO TeJIa

HpaKTI/I‘leCKOC 3aHsaTHE. Pemenue 3aga4 Ha NPUMCHCHHUEC 3aKOHOB JUHAMUKU JIA 00BACHEHUS JABUXXCHU S
Pa3IMYHbIX TCJI.

Tema 2.3.
3aKOHBI COXpAHEHUS B
MeXaHHKe

Jlexmusi, ypok. Miynsc MaTepuanibHON TOYKH (Tesia), CUCTEMBbI MaTepUaNIbHBIX TOYEK. VIMITyIbC CHIIBI U
M3MEHEHHE HMITyJbca Tella. 3aKOH COXpaHEHUs uMiyibca. PeakTuBHoe aBmxkeHue. Pabora cuibl.

MornrHocTs criibl. KnHeTndeckasi SHeprusi MaTepuaibHONH TOYKU. TeopemMa 00 M3MEHEHMH KUHETHYECKON




pHepruu. [loTeHuuanpHas sHeprus. [loreHnuanbHas sSHeprus ynpyro AeQOPMHUPOBAHHOW MPYKUHBI.
[TorenuuanbHas ’HEprusi Tesna BOMU3U MOBEPXHOCTU 3eMiu. [loTeHIManbHble U HENOTEHIUAIbHBIE CUJIBI.
3aKOH COXpaHEHHUs MEXaHUUECKOM dHEepruu. YIpyrue U Heynpyrue CTOJIKHOBEHMS.

HpaKanecxoe 3aHsATHE. Pemenne 3aa4 Ha 3aKOHBbI COXpaHCHHA HMITYyJIbCa U MEXaHUYIECKOMH OHCPIruu.
CBs3b pa6OTI>I HCIIOTCHIIMAJIBHBIX CHJI C UBMCHCHUCM MEXaHUYECKOM OHEPrun CUCTCMEI TCJI.

Pasnen |l1. Moaekynsipuasi pusuka 1 TepMOAUHAMHKA

Tema 3.1.
OcHoBBI
MOJIEKYJISIPHO-
KHHEeTHYeCKOIl Teopuu

Jlekumsi, ypok. OCHOBHbIE MOJIOKEHUS MOJeKylsipHo-kuHetndeckoi teopun (MKT) m ux ombITHOE
o0ocHOBaHue. bpoyHoBckoe nBmxenue. Hud¢ysus. Xapakrep ABMKEHHMS M B3aUMOJCHCTBHUS 4YaCTHUI
BellecTBa. Mozenu CTpoeHMsI ra3oB, XKHAKOCTEH M TBEPABIX Tel U OOBSCHEHHME CBOWCTB BELECTBA Ha
OCHOBE 3TUX Mojenei. Macca m pasmepel Moinekyn. KommdectBo Bemecrsa. IlocrosHHas Asoraapo.
TemnoBoe paBHOBecue. Temneparypa u e€ usmepenue. llkana remnepatryp Lenbcus. Mogens ueanbHOro
raza. OCHOBHOE YypaBHEHHE MOJEKYJSIPHO-KMHETHUECKOH TEOpHHM HJIealbHOrO Tras3a. AOcCooTHas
TEeMIIEpaTypa Kak Mepa CpelHEld KUHETHYECKOM SHEPruM TEIUIOBOrO JBMKEeHUs uacTull rasa. Illkana
temnepatyp KenbBuna. ['a3oBele 3akoHbl. YpaBHeHHe MenneneeBa-Kmaneiipona. 3akoH JlaibToHa.
M3onporeccsl B U€aIbHOM Ta3e € IOCTOSHHBIM KOJMYECTBOM BEILIECTBA. ['paduueckoe mpescTaBlIeHUE
M30MPOIIECCOB: U30TEPMa, H30X0pa, h300apa.

IIpakTnuyeckoe 3ansitme. Pemenue 3amad ¢ npuMeHeHneM ocHOBHoOro ypaBHeHuss MKT, Ha ypaBHeHus
COCTOSIHHMSI HJI€AJIbHOTO TI'a3a, M30IPOLECCH], BBIYHUCICHUE CPEAHEW KUHETHYECKOM HHEPruu ABUKEHUS
MOJIEKYL

Jlexnusi, ypok. TepmonnHamuueckass cucteMa. BHYTpeHHsI dHEpPIrus TEPMOJAMHAMUYECKON CUCTEMBI U
crocoObl €€ u3MeHeHus. KommyecTBo TeminoTel M paboTa. BHYTpeHHss 3HEpruss OJHOATOMHOIO
nJeaqpHOro rasza. Buabl Temionepeaadyu: TEILUIONPOBOJHOCTb, KOHBEKLUSA, W3Iy4eHHE. Y IelIbHAas
Term1oéMKocTh BemnlecTBa. KosmuectBo TemnoTel Inpu Temonepenade. Ilonarue o6 aanabatHOM

"l(")ema 3.2. npouecce. IlepBwlii 3akoH TepmoaumHaMuKH. lIpuMeHeHne mnepBOro 3akoHa TEPMOAMHAMHUKH K
CHOBLI u3omnpoueccaM. ['paduueckas wuHTepnperanus paboTel Tra3za. BTopoil 3akoH TepMOAMHAMHKU.
TEPMOMHAMHIH HeoOpatumocTs mpoueccoB B npupoje. TennoBeie MamuHbl. [I[puHIMIBI A€HCTBUS TEMJIOBBIX MAIWH.

KI1/] rennosoit mammubl. [Huka Kapao u ero KIIJI. Dxonornueckue npo6iemMbl TEIJIOIHEPTETUKH.
[IpakTnuyeckoe 3ansitue. Pemienue 3a7ay ¢ UCMOJIb30BAHUEM IMEPBOIO 3aKOHA TEPMOJUMHAMUKH, LIUKIA

Kapno. [IpeoGpa3oBanus HEPruu B TEMJIOBBIX MAIIMHAX

Jlekuus, ypok. [TapooOpazoBanue u konaeHcanus. Mcnapenue u kumnenue. AGCOMIOTHAS U OTHOCUTEIbHAS
Tema 3.3. BJIAXKHOCTH BO3/1yxa. HachlleHHblil nap. YaenpHas Teriora napoodpa3oBaHus. 3aBUCUMOCTb TEMIIEpaTyphbl
ArperatrHbie KureHus: oT gaBiieHus. TBEpmoe Teno. Kpucrammmueckune u amopdHbie Tena. AHHU3O0TPONUS CBOWMCTB

COCTOSIHUSI BellecTBa.
da3oBble nepexoabl

kpuctauioB. JKXuakue xpucramibl. CoBpeMeHHble MaTepuaisl. [lnaBnenue u kpucraumsanus. YenbHas
Teryiota rmuiaieHus. Cybiumanus. YpaBHEHHE TEIJIOBOro OaiaHca

[IpakTHyeckoe 3aHsaTHe. PenieHne 3a1ay Ha ypaBHEHHE TEIJIOBOro OajlaHCa MPHU MEpPexXojie BElecTBa U3




OAHOI'0 arp€raTHoro COCTOSAHUA B APYTOc€.

CAMOCTOATEJIBHASA PABOTA OBYUAIOIIIUXCSA
[IpumepHast TeMaTHUKa BHEAYIUTOPHBIX CAMOCTOSITENILHBIX PaboT
1. Kpucrammueckue u amop(dHbIe Tena.

2. YaenbHas TENJIOTa ILUIABJICHUS.

Bcero 1 cemecTp,

42

2 cemecTp

Paznen |V. Jnekrpoaunamuka

Tema 4.1.
DJIeKTPOCTATHKA

Jlekumsi, ypokK. ODIeKTpu3amusi Tela. OJIEKTpUUeCKMid 3apsa. /[[Ba Buaa dSIEKTPUUECKUX 3apsJiOB.
[IpoBONHMKM, JOMIJIEKTPUKM U IOJYNPOBOJHUKH. 3aKOH COXPAaHEHHUS JJIEKTPUYECKOro 3apsja.
B3aumozeiicteue 3apsanoB. 3akoH Kysona. TouedHBI 3JIEKTPUYECKHH 3apsii. DJIEKTPUYECKOE IIOJIE.
Hanpsok€HHOCTE  dyiekTpuueckoro nosd. IIpuHOUn Ccyneprnosunuu  3JIeKTPUYECKUX Nosed. JInHun
HAIPsDKEHHOCTU 3JIeKTpuueckoro mois. Padora cui anekrpocratuyeckoro mnosnd. Ilorennuman. PaszHoctsb
[MOTCHUMAIOB. [IpOBONHMKM M  JHMAIEKTPUKA B OJJIEKTPOCTaTUYECKOM mose. /Jluanekrpuueckas
[IPOHULIAEMOCTD. DJIEKTPOEMKOCTb. KoHneHcaTop. DJIEKTpOEMKOCTh IIOCKOTO KOHJEHCATOpa. DHeprus
3apsHDKEHHOT0 KOHJIEH caTopa.

IIpakTHyeckoe 3aHATHE. PellieHne 3a1a4 Ha BBIYMCIICHUE CUJI B3aMMOJICHCTBUSI TOUEUHBIX 3JIEKTPUUECKUX
3apsi/IOB, HAIMPSHKEHHOCTH DJIGKTPUYECKOTO IOJs M IOTEHIMajda »JJEKTPUYECKOro TOJs OJHOTO0 U
HECKOJbKUX TOYEUHBIX AJICKTPUUECKUX 3aPSI0B.

Tema 4.2.
IHocTossHHBIN
IEKTPUUYECKHUN TOK.
Toku B pa3In4HbIX
cpenax

Jlexuusi, ypok. DJIEKTpUYECKUM TOK. Y CIOBUS CYIIECTBOBAHUS JIEKTPUUECKOTO ToKa. ICTOUHMKH TOKa.
Cuna Ttoka. Ilocrosnnbiii Tok. Hampsbkenuwe. 3akon Oma 1Uig  yyacTka Ie€NU. OJEKTPUUECKOE
COMpPOTHUBJICHUE. YIeIbHOE CONMpOoTHUBIIeHUE BemecTBa. [locnenoBarensHoe, napaiieiabHOEe, CMEIIaHHOE
coelMHEHHE NPOBOAHUKOB. Pabora osyekTpuueckoro Toka. 3akoH Jlxoyns-Jlenna. MoiHoCTh
piekTpuueckoro Toka. IJIC u BHyTpeHHee CONMPOTHUBIICHHE MCTOYHMKA TOKa. 3akoH Oma IS MOJHON
(3aMKHYTOI) »siekTpuueckod nenu. KopoTkoe 3aMblkaHMe. DJIEKTpPOHHAs NPOBOJUMOCTb TBEPIBIX
METAJIJIOB. 3aBUCHUMOCTb  COIPOTHUBJIEHMS METAJZIOB OT TemmepaTypbl. CBepXIpOBOAUMOCTD.
DJIeKTpUUYECKU TOK B BakyyMme. CBoONCTBa 31€eKTpOHHBIX Ny4ykKoB. [lomynpoBonuuku. CoOGcTBeHHasd u
[pUMECHAasT MPOBOJAMMOCTb NOJAYyNnpoBOoAHUKOB. CBoiicTBa p-n-nepexoaa. IlomynpoBoaHMKOBBIE
npuOoOpsl. DJIEKTPUYECKUII TOK B pacTBOpax U paciuiaBax »dJIEKTPOJIUTOB. DIEKTP OJTUTHYECKAS]
nucconuanus. DIEKTPOoau3. DIEeKTpUYeckuil Tok B razax. CamMoCTOSTENbHBI M HECAMOCTOSTEIbHBIN
pa3psa. Mounus. [1na3ma.

HpaKTI/I'—IeCKOG 3aHsiTHe. Penienue 3aa4 C HCIIOJIB30BAHHMECM 3aKOHOB IIOCTOAHHOI'O TOKAa. Brruucnenue
MapaMCTPOB LCIH ITPU PA3JIUYHBIX COCAMHCHUAX TPOBOJHUKOB.

Tema 4.3.
MarnuTtHoe moJie.

Jlekums, ypok. IloctositHHble MarHuThl. B3auMonaelcTBHE NMOCTOSIHHBIX MarHMTOB. MarHuTHoe moJe.

BexTop MarHuTHOM MHAYKUMH. [IpMHOMO cynepmo3Muuu MAarHUTHBIX noseidl. JIMHuM MarHuTHOU




DJIeKTPOMATHUTHAS
HHIYKIHSA

nHAyKnuu. KapTuHa auHMA MarHMTHONM HMHIYKUMHM TOJS HNOCTOSIHHBIX MAarHuToB. MarHuTHoe moiie
NpOBOJAHUKA ¢ TOKOM. KapTuHa JIMHUI UHAYKIMHA MarHUTHOI'O MOJIS JJIMHHOTO MPSIMOTrO IPOBOJHMKA U
3aMKHYTOI'O KOJbLIEBOIO IMPOBOJAHUKA, KaTymlku ¢ TokoM. Omnbir Opcrena. BsaumopeiictBue
pOBOJHUKOB C TokoM. Cuna Awmnepa, e€ mMonynb u Hamnpasienue. Cuna Jlopenua, e€ Moayiap u
HanpasjieHUe. J[BU)KeHHEe 3apsDKEHHOM YacTULBl B OJHOPOAHOM MarHuTHoM nosne. PabGora cuiel
Jlopennia. OnekTpoMarHuTHoOe 1oJjie. SIBIIeHME DJIEKTpOMarHUTHOM WHAyKIuH. IloTok BekTopa
MarHuTHOM HMHAYKIUH. DJIC mHAyKIuU. 3aKOH SJEKTpOMarHuTHOW uHAyKuuu Papanes. Buxperoe
pinekTpudeckoe nose. 3/[C MHAYKIMM B NPOBOJHMKE, IBMKYLIEMCS MOCTYNATEIbHO B OJHOPOJHOM
MarHuTHOM mnouie. [IpaBuno Jlenna. MaayktuBHOCTh. SIBneHue camoumHaykuuu. DJC caMOMHIYKLHH.
OHEeprysi MarHUTHOT'O MOJIsl KATYIIKU C TOKOM.

IIpakTnuyeckoe 3ansitue. Pemenue 3anad ¢ npumeHeHneM cuiibl Amriepa u JlopeHna. Pemenue 3agad Ha
3aKOH 3JIEKTpOMarHuTHOM uHayKuuu. [IpaBuio OypaBunka, IPaBUIIO «JIEBOI» U «IIPaBOM» PYKH.

Pasznen V. Kosie6anust ¥ BOJIHBI

Tema 5.1.
Mexanuyeckue u
3JIeKTPOMArHUTHbIE
KO0JIeOaHus

Jleknusi, ypok. KomnebatenpHast cucrema. CBoOomHble MexaHWuyeckue KoseOanus. [apmoHuueckue
kosiebanus. Ilepuon, yacrora, ammautyna u ¢asza kosnedanuid. [IpyxuHHbI MasTHUK. MaTemaTuueckui
MasTHUK. YpaBHEHUE TrapMoHUYecKuMX KosieOaHui. IlpeBpallieHne sSHEprum Mpud TapMOHUYECKUX
konebanusx. KonebarenpHblii KoHTYyp. CBOOOIHBIE DJJIEKTPOMArHUTHBIE KOJNEOaHUS B HACATHHOM
KOJIeOATEIbHOM KOHTYpE. AHANOrMsl MEXKIYy MEXaHWYECKHUMH M 3JEKTPOMAarHUTHBIMU KOJEOAHUSIMH.
®opmyna TomcoHa. 3aKOH COXpaHEHUS YHEPTUU B UeaIbHOM KojiebaTenbHOM KOHTYpe. IIpeacraBienue o
3aTyXaoImMX KojeOaHWsIX. BbIHYXICHHbIe MexaHndyeckue Kosnebanus. Pe3zoHanc. BeIHyXaeHHBIE
pIIEKTpOMarHuTHbIe KoneOaHus. IlepeMeHHbli ToOK. CHHYCOWJANbHBIM NepeMeHHBIH TOK. MOIIHOCTh
MepEeMEHHOr 0 TOKa. AMIUIMTYAHOE U JIeiiCTBYIOIee 3HAaUeHHE CUJIbI TOKa M HampshkeHus. TpaHchopmaTop.
[Ipon3BoACcTBO, mepenaya M MOTpeOJICHHE OSIEKTPUUYECKON »HHEpruu. OKOJIOTMYECKHe PHUCKH TIpH
IPOM3BOACTBE 3IEKTpOorHEprun. KyabTypa ncIosib30BaHtsI MEKTPOIHEPTUU B TOBCEIHEBHOM KU3HU

IIpakTnyeckoe 3aHAaTHe. PeleHne 3a1a4 Ha BBIYUCIICHUE IIAPAMETPOB NPYKMHHOIO M MAaTEMaTH4Y€ECKOr O
MasiTHHKA. Pemienue 3aaau ¢ npumeHeHneM GopmyJsibl ToMcoHa U 3aKOHOB COXPaHEHUS DHEPIHH.

Tema 5.2.
Mexanuyeckue "
3ﬂeKTpOMaFHI/ITHLIe
BOJIHBI

Jlekuusi, ypok. MexaHuueckue BOJIHBI, YycinoBHUs  pacnpoctpaHeHusa. [lepuox. Ckopoctb
pacrpocTpaHeHus U JyiMHa BosHbL. [lonepednsie u mpoonbHbIe BOJIHBL. MHTephepeHus u nudpaxuus
MeXaHHYeCKuX BOJH. 3ByK. CkopocTh 3Byka. I'pomkocTs 3Byka. Bricota Tona. TemOp 3ByKa.
DJIEKTPOMAarHUTHBIE BOJIHBI. YCJIOBHUS HM3Iy4E€HHS 3JIEKTPOMArHUTHBIX BOJIH. B3aumMHas opueHTanus
BekTopoB E, B, v B anekTtpomarHuTHO# BoiHe. CBOMCTBAa SJEKTPOMArHUTHBIX BOJH: OTpa’kKeHUE,
npesioMIIeHHe, oaspu3anus, 1udpakuus, natepdepenuus. CKopocTh 3JIEKTPOMarHUTHBIX BOJH. [llkana
HIEKTPOMArHUTHBIX BOJH. [IprMeHeHHe >3JIeKTPOMAarHUTHBIX BOJH B TeXHHKEe W ObITy. [IpuHIUMBI
pannoCBA3U U TeneBUAEHUS. Pannosokanus. DIeKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAOUIEH Cpeibl.

IIpakTnuyeckoe 3aHsaTHe. PenieHue 3agad Ha BBIYMCICHHME [apaMETPOB 3BYKOBOM BOJHBI B Pa3IHMYHBIX




cpenax pacrnpocTpaHeHus. PerieHue 3a1au Ha npenoMieHue, NoJIpU3aluio, Tu(paKkuo, UHTEPPEPEHLIUIO
Pa3IMYHBIX BOJIH.

Jlexnusi, ypok. I'eomerpuueckas ontuka. [IpsMonumHelHOe pacnpoCTpaHEHHE CBETa B OJHOPOAHOHN
cpene. Jlyu cBera. Todeunbli uCTOYHUK cBeTa. OTpakeHHE CBeTa. 3aKOHBl OTPAXKEHUS CBETa.
[TocTpoenne un3zoOpaxeHuil B IUIOCKOM 3epkaisie. IIpenomiieHne cBera. 3aKOHBI IIPEJIOMIICHUS CBETA.
AOCONIOTHBIN MoKa3aTelnb npenomieHus. [lonHoe BHyTpeHHee oTpakeHue. [IpenenbHbIi yros mojHoro
BHYTpEeHHEro oTpaxkeHus. ucnepcus cBera. CrnoxHbli cocrtaB Oemoro cera. l[per. CoOuparomme u
paccenBarome JuH3bl. ToHKas auH3a. DOKyCHOE pacCTOSIHUE M ONTHYECKas CUJla TOHKOM JIMH3BI.

Tema 5.3. [TocTpoenne wu300pakeHU B COOMpPAIOIMIMX W paccewBarOMUX JuH3aX. DopMmynia TOHKOW JIMH3HI.
Onruka YBenuueHne, napaemMoe JuH30i. [Ipeaensl mpuMeHnMOCTH TeOMETPUIECKON ONTUKU. BomHOBas onTuka.
NuTtepdepennus ceera. KorepeHTHbIE HCTOYHUKHU. Y CI0BUS HAOIIOAEHNUS MAKCUMYMOB U MUHUMYMOB B
WHTEP(PEPEHIIMOHHON KapTUHE OT JBYX CHH(A3HBIX KOTEPEHTHBIX HCTOYHHUKOB. Judpakuus cpera.
Judpakuuonnass pemérka. YciaoBuUe  HaONIOJEHUS TJaBHBIX MaKCHMYMOB TP  MaJCHUU
MOHOXPOMAaTHYECKOT0 cBeTa Ha Judpakimonnyio pemérky. [lonspusamnus ceerta.
[IpakTnuyeckoe 3ausitue. [loctpoenne n300paxkeHuit B cOOUPAIOIINX U PaCCEHBAIOIIMX JUH3aX. Perienne
3aja4 Ha onpenenaeHne (HOKyCHOro pacCTOSTHUS, ONTHYECKON CUJIIbI JIMH3BI M BHIYHUCICHHUE AU PAKIIIH.
Pa3znen VI. OcHoBBI cIeNIHAJIbHOI TEOPHH OTHOCUTEJIbHOCTH
Tema 6.1 Jlekumsi, ypok. ['paHuIlbl TPUMEHHUMOCTH KJIacCHUYeCcKol MexaHuku. [locTynaTel criennaabHOM Teopuu
Mma 6.1.
.. [OTHOCUTENIBHOCTH: WHBApPUAaHTHOCTh MOYJII CKOPOCTH CBE€Ta B BaKyyMe, MPHHIUI OTHOCUTEIbHOCTH
OcCHOBBI CIEUATBHOM | .. N
TeODUH OlinmTeiiHa. OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeUICHHE BPEMEHH U COKpAIleHUE JIMHBI. DHEpPrus
p 1 UMITYJIbC PEJSITUBUCTCKON yacTulbl. CBsI3b Macchl C YHEPrueil U MMITYJILCOM PEISTUBUCTCKOW YaCTHUIIBI.
OTHOCUTEJIBLHOCTH
DHEprus MoKosl.
Paznea VIl. KBantoBas ¢pusuka
Jlexuus, ypok. @oronsl. Popmyna [Inanka cBs3u sHeprun (HOTOHA C €ro 4acTOTON. DHEPrus U MUMITYJIbC
T 71 ¢orona. OtkpeiTe U ucciegoBanue ¢orodpdexra. OnbiTel A. I'. CroneroBa. 3akoHbl (oTod(deKTa.
ema 7.1. . .
.. |YpaBHeHue DitHmTeriHa 11t poTodddexra. «KpacHas rpanumay dotodrddexra. [laBnenue cpeta. OnbITh
DJieMeHTbI KBAHTOBOM .
[1. H. JIeOeneBa. XuMuyeckoe IEHCTBAE CBETA.
ONTUKHU = =
[IpakTHueckoe 3ausTHe. Pemienne 3a7a4 ¢ mpuMeHEeHUEM ypaBHEeHHUs DifHIITeliHa, 3aK0HOB (hoTor(hPekTa
u ¢opmynsl [1nanka 175 SHepruu cBsi3u POTOHA € €ro 4acTOTOM.
Jlekuusi, ypok. Mogens atroma Tomcona. Onbitel Pesepdopna mo paccesnuro o-dyactun. [lmaneraphas
Tema 7.2 Monenb atoma. Iloctynatel bopa. M3nydenune u mornomeHrue (GOTOHOB IPH IEPEXOjAe aTomMa C OJHOI0

Crpoenue aroma

YpOBHsI 3Hepruu Ha Jpyroi. Bunbl cnexktpoB. CrekTp ypoBHEH »3HepruuM aroma Bojaopoja. BoiHoBbie
cBolcTBa yactull. Bomusl ne bpoitnsa. KopnyckyasipHo-BonHOBOM nyanu3M. CIIOHTAHHOE M BBIHYKJIEHHOE
M3JIy4EHHE.

Tema 7.3.

.]Iel(lll/lﬂ, YPOK. SKCHepI/IMeHTBI, JOKa3bIBAOIHNE CII0KHOCTh CTPOCHHA sJpa. OTKpI)ITI/Ie PagOaAKTHUBHOCTH.




ATOMHOE 11pO

OneiTel Pe3zepdopna mo ompeneneHuio cocTaBa paJuoaKTUBHOro u3nydeHus. CpoiictBa anbda-, Oera-,
raMma-u3iydyeHus. BiusiHue paauoakTUBHOCTH HA JKUBbIE OpraHu3Mbl. OTKpBITHE MPOTOHA M HEUTpPOHA.
Hyxnonnas monens sipa [eiizenOepra-lBanenko. 3apsn sapa. MaccoBoe yucio siapa. M3oronsl. Ambda-
pacmian. DJIEKTPOHHBIN U MO3UTPOHHBINA OeTa-pacnan. ['lamma-u3nydeHne. 3aKOH PaliO0aKTUBHOTO pacraja.
DHeprusi CBsI3W HYKJIOHOB B simpe. Snepubie cunbl. [ledekt maccel siapa. SnepHbie peakuuu. JleneHue u
cuHTe3 siyaep. SAnepHeiii peaktop. Tepmosaeprsiii cuaTe3. [Ipo6ieMbl U EPCIIEKTUBEI SAEPHON YHEPTeTUKH.
DKOJIOTHUECKHE aCIEKThl SAECPHON SHEPreTHKU. DJIEMEHTapHble yacTullbl. OTKpBITHE O3UTPOHA. MeTozasb!
HAOJIIOJICHUS] M PErucTpallui d3JeMeHTapHbIX uacTull. DyHmameHTandbHBIE B3auMOAecTBUs. EaMHCTBO
($u3nYeCcKol KapTHHBI MUDA.

IIpakTnueckoe 3aHaTHE. PemieHue 3a1a4y Ha olpeneaeHue IpOayKTOB SACPHOM peaKlu, pacueT SHEpPrun
CBsA3M ATOMHBIX siiep. Pemenue 3a1au ¢ NpUMEHEHHEM 3aKOHA paAMOaKTUBHOIO pacnaja.

Pazgea VIII. DiaemMeHThI ACTPOHOMMH U ACTPO(PU3MKHU

Tema 8.1.
9J1eMeHThI
ACTPOHOMUHM
acTpopu3uKu

Jlexnusi, ypok. DTanbl pa3BUTHS aCTpOHOMUHU. [IpuKiasHOe U MUPOBO33PEHYECKOE 3HAUEHUE ACTPOHOMMUH.
Bun 3B&3aH0r0o HeOa. Co3Be3nus, sipkue 3BE3/bI, IUIAHETHI, UX BHAMMOE ABWXeHUe. CoHEedHas: cucreMa.
Connue. Conneunas axTuBHOCTh. [Mcrounumk oHeprum ComHua u 3BE3A. 3BE3ABI, HMX OCHOBHBIC
XapaKTepUCTHKU. /[narpaMma «CHeKTpajbHbIA KJIACC-CBETUMOCTBY. 3BE3/bI IJIaBHOW MOCIEI0BATEIIBHOCTH.
3aBUCUMOCTh «Macca-CBETUMOCTBY JIJIsI 3BE3]1 TJIaBHOM MOCJIEN0BAaTEIbHOCTU. BHYTpeHHEee cTpoeHre 3BE3 .
Otanbl KU3HU 3BE3M. Muteunblii [lyTh-nama [anaktuka. [Tonoxenue u nBuxenue Connia B [Manmaktuke.
Tunel ranaktuk. PaguoranakTiky U kBazapbel. YEpHBIE NBIPHI B sApax ranakTuk. Beenennas. 3akon Xa60ma.
PazOeranue ramaktuk. PemukToBoe wu3nmydeHue. MacmrtaOHas cTpykTtypa Bceenennoil. MertarajgakTuka.

Hepeménnapie mpoOIeMbl aCTPOHOMUM.

Bcero 2 cemecTp

66

Bcero uacos

108




3.YCJIOBUSA PEAJIN3AIIUN PABOYEN ITPOTPAMMBI TUCIHUATIIMHBI

3.1. Ucnosib30BaHHe AKTUBHBIX U HHTEPAKTUBHBIX (JOpM NpoBeAeHUs 3aHATHI

JIns MOArOTOBKH CIEIMAIMCTOB CPEJHEro 3BeHa B 00Pa30BaTENbHOM IPOIECCe HIMPOKO
HUCIIOJIB3YIOTCA TaKUC CI)OpMBI IMpOBCACHUA 3aHITHU KaK: JICKIUA, CCMUHApP, MPAaKTHYCCKOC 3aHATHC.

B o0pa3oBaTesnbHOM Npoliecce UCIOIB3YIOTCS CIeIYIOINe METOIbI 00 yUeHusI:

- CIIOBECHEIC;

- HarJISIHEIC,

- IPaKTUYECKHE;

- Kelc-3aJlaHuE;

- TPYIIIOBBIC IUCKYCCHH,
[IpuMeHsrOTCS CenyONe COBPEMEHHBIE 00pa30BaTEIbHbIE TEXHOJIOTHH:
- pa3BHBaroliee 00y4eHue;
- TEXHOJIOTUS U3y4YEHHs M300peTaTenbCKUX 3a/1ay;

- TEXHOJIOTUA COTPYAHUYIECCTBA,

-I/IH(i)OpMaHI/IOHHO -KOMMYHUKAIIUOHHBIC TEXHOJIOI' U,

AKTHUBHBIE U HHTCPAKTHUBHBIC Q)OpMLI IMPOBCACHUA SaHHTI/Iﬁ, HCITOJIb3YCMBIC B y‘le6HOM mponecce

Cemectp Bun 3apartus AKTHBHBIH,
Tema 3anaTHA WHTEPAKTUB
HbBIA METOJ
1 cemectp Jlexuus, ypok WNzyuenne  aBwxkenus  Opycka  mo| CioBecHbIe
HAaKJIOHHOW INTIOCKOCTH
[IpakTHueckoe Onpenenenue  Maccel  BO3AyXa B Keiic-
3aHATHE KJIACCHOM KOMHATE Ha OCHOBE U3MEPEHUN| 3aJaHue
00béMa KOMHATBHI, JaBJICHUS u
TEMIIEPATYPHI BO3/lyXa B HEU
Jlexuus, ypok DKOJIOTUYECKUE npobnemsl ['pynmoBsie
TEMJI03HEPr €TUKH. JVCKYCCUHU
IIpakTuyeckoe CriocoObI U3MEPEHMSI BIAXKHOCTH. IIpakTnyecku
3aHATHE e
2 ceMecTp IIpakTueckoe HccnenoBanmne cBONCTB u300pakeHUil B| 'pymmoBbie
3aHATHE JTUH3AX. JUCKYCCUHU

3.2. YueOHO-MeTOAHYECKOE 00ecIeueHmne

CBC,I[CHI/IH 00 QJICKTPOHHBLIX IMOJHOTCKCTOBBIX PECypCax, 1O0CTYII K KOTOPbIM obecrieunBaeTcsa Ha
OCHOBAHUU IPSMBIX JOI'OBOPOB

HepequL AOKYMCHTOB, IOATBCPKAAIOIINX HaHI/I‘{I/Ie/HpaBO HCIIOJIb30BaHUA III/I(l)pOBLIX (SHCKTpOHHBIX)

ouodmmorek, Ob6C

KonTrpakt Ne 146/1Y ot 29.01.2024 (OBC
1. ZNANIUM.COM») 29.01.2024 — 28.01.2025
2024- JInnensnonnbii kouTpakT Ne 10469/23PROF/362/1Y
2025 2. (Dnexrpounslii pecype CIIO «PROFob6pa3oBanuey) 01.12.2023 - 30.11.2024
3 HI/IueUH31/I0HHLH71 KOoHTPakT Ne 226/1Y ot 25.07.2023 (DBC 05.08.2023 — 04.08.2024
IOpaiit — CI1O)
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https://library.vsau.ru/wp-content/uploads/2024/01/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-146-%D0%94%D0%A3-%D0%BE%D1%82-29.01.2024.pdf
https://library.vsau.ru/wp-content/uploads/2024/01/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-146-%D0%94%D0%A3-%D0%BE%D1%82-29.01.2024.pdf
https://library.vsau.ru/wp-content/uploads/2023/12/%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9-%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-362_%D0%94%D0%A3-%D0%BE%D1%82-30.11.2023.pdf
https://library.vsau.ru/wp-content/uploads/2023/12/%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9-%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-362_%D0%94%D0%A3-%D0%BE%D1%82-30.11.2023.pdf
https://library.vsau.ru/wp-content/uploads/2023/08/%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9-%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-226-%D0%94%D0%A3-%D0%A1%D0%9F%D0%9E-%D0%BE%D1%82-25.07.2023.pdf
https://library.vsau.ru/wp-content/uploads/2023/08/%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9-%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-226-%D0%94%D0%A3-%D0%A1%D0%9F%D0%9E-%D0%BE%D1%82-25.07.2023.pdf

Konrpakt Ne IT/11-014029/12/0014/415/AT or
4 29.12.2023 Ha nocTaBKY TOBAapoOB (HEPUOINYECKUX 01.01.2024 — 31.03.2024
"| M3IAHUI)
5 Jorosop Nel01/HD5/2097 ot 28.03.2017 (Harnmonansnas | 28.03.2017 — 28.03.2022
'| anexTponHas 6ubnauoreka (HOB)) (mpononranus 1o 28.03.2027)
6 Konrpakt Ne 34/AT or lvl .03.2024 na npuobperenue 01.04.2024 — 31 12.2024
[IEPUOANYECKUX N3TaHUI
AKT BBOJA B DKCIUIYATaI[MIO DJIEKTPOHHON OMOJIMOTEKH
" 'BCAY Ne 33 o1 19.01.2016 beccpouro

ObecrnieueHHOCTH YUeOHOM IUTEpaTypoil U peann3anuu padodeld mporpaMMel

3.2.1. OCHOBHBIE HCTOYHUKH:

1. Msaxumes, ['.J. ®usuka: 10 xmacc: 06a30BbIi M yriyOJ€HHBIA ypoBHU: yueOHuk / I'.5.
MsikumeB, b.b. ByxoBues, H.H. Corckuit; non penakuumeit H. A. IlapdentoeBoit. - 1l-e uzn. -
Mocksa: IlpocBemenue, 2024. - 432 c. - ISBN 978-5-09-112178-0. - Tekct: 3JeKTpOHHBIN //
DnexkTpoHHBINA pecypc nudpopoii odpazopatenbHol cpenbl CITIO PROFobOpa3oBanue: [caiit]. - URL:
https://profspo.ru/books/132340

2. Mskumes, ['.Sl. ®usmuka: 11 kmacc: 6a30BbIi ¥ yrinyOJaEHHBIA ypoBHU: ydyeOHuK / [.51.
Msxkuwes, b.b. byxosues, B.M. Uapyrun; nox penakuueir H. A. IlapdentreBoii. - 12-e uzn. -
Mocksa: IlpocBemenue, 2024. - 441 c. - ISBN 978-5-09-112179-7. - Tekct: 3J1eKTpOHHBIH //
DnexTpoHHbIN pecypc uudposoii obpazoBatensHoi cpenpl CIIO PROFoGpazosanue: [caiit]. - URL:
https://profspo.ru/books/132346

3.2.2. JIOoNOMHUTENbHBIC UCTOYHUKHU:

1. T'opmnay, B. B. ®wusnka: yuebHoe mocoOue isi cpeiHero npodeccnoHamb-HOro oopa3oBaHus
/ B. B. I'opnau. — 2-e u3na., ucnp. u gon. — Mocksa: HU3natensctBo IOpaiit, 2022. — 215 ¢. — -
[BU] — Pexxum gocryma: https://urait.ru/bcode/494218>

2. BacumeeB, A. A. @usuka: ydeOHOe mocoOue ISl CpPeIHEro MpodecCHOHATBHOTO
obpazoBanmsi / A. A. Bacmiees, B. E. @enopos, JI. 1. XpamoB. — 2-e u3f., ucnp. u gon. — Mocksa:
WznarensctBo FOpaidt, 2018. — 211 c. - [DU] — Pexxum gocryna: https://urait.ru/bcode/410102>.

3. PonmuonoB, B. H. ®usuka npng xoiemkeil: ydeOHoe mnocoOue [uis CpEAHEro
npodeccuonanbHoro oopaszobanus / B. H. PoguonoB. — Mocka: U3narensctBo HOpaiit, 2022, —
202 c. - [DU] — Pexxum noctyna: https://urait.ru/bcode/494934>.

4. Tpynos, I'. M. O6mas ¢usuka. J{onoaHUTENbHBIE MaTepUajbl JJIsI CaMOCTOSITEIbHOU
paboter: yuebHOe mocodue ais cro / Tpynos I'. M. — Canxkr-Ilerepoypr : Jlans, 2020 .— 72 ¢. —
- [BU] — Pexxum noctyna: https://e.lanbook.com/book/146680>

5. opnau, B.B. ®usuka. 3anauu, Tectel. MeTonbI pemienus: yaedHoe nmocodue st cro / B.
B. Topmau— MockBa : IOpaiit, 2022 .— 301 c. - [OU] — Pexum pgoctymna:
https://urait.ru/bcode/494416>

3.2.3. Meronuueckue u3JaHus

1. ®uzuka [DIEKTPOHHBIA pecypc|: METOAMYECKUE yKa3aHUs MO OCBOCHHUIO THUCLMIUIMHBI U
CaMOCTOSITENIbHOH paboTe Il 00yJaromMXcsl MO CHEHUATbHOCTSIM CpelHero mpogecCuoHaIbHOIro
obpaszoBanust / coct. E. C. Ilerprikuna. - BopoHex: BopoHeXCKUil rocyaapCTBEHHBINH arpapHbId
yuuBepcutet, 2023. - Pexxum gocryma: <URL: http://catalog.vsau.ru/elib/metod/m8154.pdf>.

3.2.4. llepponuyueckue U3JaHus
1. BectHuk BopoHexckoro rocy1apcTBEHHOT'O arpapHOro yHUBEPCUTETA: TEOPETUUECKUM 1
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https://library.vsau.ru/wp-content/uploads/2024/03/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-%D0%94%D0%A2-%D0%9F-014029-12-0014-415-%D0%94%D0%A2-%D0%BE%D1%82-29.12.2023.pdf
https://library.vsau.ru/wp-content/uploads/2024/03/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-%D0%94%D0%A2-%D0%9F-014029-12-0014-415-%D0%94%D0%A2-%D0%BE%D1%82-29.12.2023.pdf
https://library.vsau.ru/wp-content/uploads/2024/03/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-%D0%94%D0%A2-%D0%9F-014029-12-0014-415-%D0%94%D0%A2-%D0%BE%D1%82-29.12.2023.pdf
https://library.vsau.ru/wp-content/uploads/2021/12/%D0%9D%D0%AD%D0%91.-%D0%94%D0%BE%D0%B3%D0%BE%D0%B2%D0%BE%D1%80-%E2%84%96-101-%D0%9D%D0%AD%D0%91-2097-%D0%BE%D1%82-28.03.2017.pdf
https://library.vsau.ru/wp-content/uploads/2021/12/%D0%9D%D0%AD%D0%91.-%D0%94%D0%BE%D0%B3%D0%BE%D0%B2%D0%BE%D1%80-%E2%84%96-101-%D0%9D%D0%AD%D0%91-2097-%D0%BE%D1%82-28.03.2017.pdf
https://library.vsau.ru/wp-content/uploads/2024/03/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-34-%D0%94%D0%A2-%D0%BE%D1%82-11.03.2024.pdf
https://library.vsau.ru/wp-content/uploads/2024/03/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-34-%D0%94%D0%A2-%D0%BE%D1%82-11.03.2024.pdf
https://library.vsau.ru/wp-content/uploads/2021/12/%D0%90%D0%BA%D1%82-%D0%B2%D0%B2%D0%BE%D0%B4%D0%B0-%D0%B2-%D1%8D%D0%BA%D1%81%D0%BF%D0%BB%D1%83%D0%B0%D1%82%D0%B0%D1%86%D0%B8%D1%8E-%D0%AD%D0%91-%D0%92%D0%93%D0%90%D0%A3.-merged-pdf.io-3.pdf
https://library.vsau.ru/wp-content/uploads/2021/12/%D0%90%D0%BA%D1%82-%D0%B2%D0%B2%D0%BE%D0%B4%D0%B0-%D0%B2-%D1%8D%D0%BA%D1%81%D0%BF%D0%BB%D1%83%D0%B0%D1%82%D0%B0%D1%86%D0%B8%D1%8E-%D0%AD%D0%91-%D0%92%D0%93%D0%90%D0%A3.-merged-pdf.io-3.pdf
https://profspo.ru/books/132340
https://profspo.ru/books/132346
https://urait.ru/bcode/494218
https://urait.ru/bcode/410102
https://urait.ru/bcode/494934
http://catalog.vsau.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=19476&TERM=%D0%A2%D1%80%D1%83%D0%BD%D0%BE%D0%B2,%20%D0%93.%20%D0%9C.%5B1,1004,4,101%5D&LANG=rus
https://e.lanbook.com/book/146680
http://catalog.vsau.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=19476&TERM=%D0%93%D0%BE%D1%80%D0%BB%D0%B0%D1%87,%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%20%D0%92%D0%B0%D1%81%D0%B8%D0%BB%D1%8C%D0%B5%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://urait.ru/bcode/494416
http://catalog.vsau.ru/elib/metod/m8154.pdf

Hay4HO-TIpaKTH4YecKuil xxypHai / Boponex. roc. arpap. yH-T - Boponex: B'AY, 1998-

2. BectHuk MockoBckoro Yausepcutera. Cepus 3. ®dusuka. ActpoHomus/ MI'Y wum.

M.B.JlomonocoBa — MockBa, 1946-
3. HayuHo-nonyJisipHbIi (U3UKO-MaTeMaTHUCCKUH XypHan « KBaHT»

3.2.5. CaiiTbl 1 MHQOPMALIMOHHBIE TOPTAIIbI
1. http://school-collection.edu.ru

pecypcos.
2. http://nuclphys.sinp.msu.ru - ®usuka B UaTepHETE.

- Enunas xomrekius 1udpoBBIX 00pa3oBaTENbHBIX

3.3. MaTepuaibHO-TeXHUYECKOE H MPOrPaMMHOe o0ecriedeHne

CBeneHusi 0 MPOrpaMMHOM 00ecredeHUH O0IIero Ha3HAUYCHUS

No HazBanue Pazmenienne
1 | Onepanuonnsie cuctembl MS Windows / Linux TK B noxabHOM cetn
BIr'AY
5 [Taketsr opucHbIx npuiokennit Office MS Windows / 1K B loKaIbHON CETH
OpenOffice BIr'AY
3 ITporpammsr a1 npocmoTtpa (aiinor Adobe Reader / DjVu 1K B l0KaabHON CETH
Reader BI'AY
4 Bbpay3zepsr SInaexc bpaysep / Mozilla Firefox / Internet 1K B oKaabHON CETH
Explorer BIr'Ay
5 | AatuBupycHas nporpamma DrWeb ES TK B noKai,HOi ceTn
BI'AY
6 | IIporpamma-apxuBatop 7-Zip TK 8 roxansoii cen
BIr'AY
7 | Mynstmenua npourpbeiBatens MediaPlayer Classic HKs HO;?X’;OH ce
N . [IK B nokanbHOM ceTH
8 | IImardopma onmaitH-oOyuenus eLearning server BLAY
[IK B nokanbHOM ceTH
9 | Cucrema komnbroTepHoro Tectupoanus AST Test BLAY
[Tomemenus st BeAeHUsS: 00pa30BATEIBHOTO ITPOIecca U 000pyIOBaHUE
Ne HaumenoBanue oobekra, Anpec (MecTOmnooKeHne) 00beKTa,
/1 MOJITBEPIKIAIOIIETO HATMYHE MOJITBEPKIAIOIIETO HATMYHE MAaTEPHAITLHO-
MaTepPUATEHO-TEXHUIECKOTO TEXHUYECKOro oOecredeHus (¢ ykazaHueM
obecreueHus, ¢ mepeuyHeM HOMeEpa Takoro o0beKTa B COOTBETCTBHUH C
OCHOBHOT'O 000PYZAOBaHHUS JOKYMEHTaMH 110 TeXHUYECKON
WHBEHTapHU3aI1N)
YueOHast ayauTopusi ISl MPOBEIEHUS
3aHATHH BceX BUIOB, B ToM uwmcie | 394087, BopoHexckas  o0jacTh, T.
IPYIIIOBBIX u WHIUBHAYalnbHBIX | Boponex, yn. Tumwupsasesa, 21. 3nanue
1 KOHCYJIbTAIIMi, TEKYIIEr0 KOHTPOJS M | y4eOHOro KOpIyca OTACIICHUS CPEIHEro
MIPOMEKYTOYHOMN aTtTrecTanuu: | mpodeccuoHaTbHOTO o0Opa3zoBaHHs
KOMILJIEKT yaeOHoI mebemu, | (Kopmyc CITO, o6mexutue Ne 6)
JIEMOHCTPALlMOHHOE obopynosanue, | Ayna. 107
yueOHO-HAT IS AHBIC TTOCO0Us
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VYueOnas aygutopus. [lomemenue mist
CaMOCTOSITENIbHOW PaOOThI: KOMIUIEKT
yueOHOU MeOenH, 1EMOHCTPAaIlMIOHHOE
obopyaoBaHue, y4eOHO-HaTJISTHbIC
nocoOusi, KOMIBIOTEpHAsE TEXHHUKA C
BO3MO)KHOCTBIO TMOAKIIIOYEHHUS K CETH
«HTepHeT» U obecrieueHreM J10CTymna
B DJIGKTPOHHYIO  HMH(OPMAIIMOHHO-
00pa3oBaTeNbHYIO Cpedy

394087, Boponexckas  o001acTh, T.
Boponex, yn. TumupszeBa, 21. 3nmaHue
y4eOHOro KOpIlyca OTAEJIEHUS CPEIHEro
npodeccuoHaITbHOTO o0pa3zoBaHHs
(Kopnyc CIIO, obmexutue Ne 6)

Ayn. 103
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4. ®OHJ OEHOYHBIX CPEJACTB, KOHTPOJIb 1 OHEHKA PE3VJIIBbTATOB OCBOEHUA JUCHUIIJIMHBI

4.1. OueHka pe3yJbTATOB OCBOEHMS IMCUMILINHBI

Pe3yabTarsl 00yueHust

(I)OpMI)I H ME€TOAbI KOHTPOJIA H

Ilepeuenv nuunocmmuplx Ilepeuens memanpeomemmnovix Ilepeuens npeomemnuvix OLIEeHKH
pe3yarbmamos: pe3yiomamos: pe3yibmamos:

- T'OTOBHOCTD BECTH - OTIpeeTSITh e - pacnosHaBaTh  (usndeckue | Dopmbl KOHMPOJI 0OYUeHUA:
COBMCCTHYIO JICATCIIBHOCTL B ACATCIBbHOCTH, 3a1aBaTb SIBJICHUSA (npoueccm) n O6T>$[CH$ITI) - MPAKTUICCKOC 3aJaHUC 10
HHTEpPECax Ir'paxkJaHCKOro mapamMeTpbl MU KpPUTCPUU UX X Ha OCHOBC 3aKOHOB MCXAaHHUKH, pa60Te C PIH(bOpMaHHeﬁ;
obmiectBa,  ydacTBOBaTb B JOCTHKEHUS, MOJIEKYJIIPHO-KUHETUY €CKOU - YCTHBI OIpOC;
CaMOyIlpaBJICHUM B MIKOJIC U - BBIABJIATH 3aKOHOMCPHOCTHU U TCOpUU CTPOCHHA BEIICCTBA U | - TCCTUPOBAHUEC,
JCTCKO-FOHOIMIECCKUX IMPOTUBOPCUUSA B QJICKTPOAUHAMUKHU: PABHOMEPHOC | - IIOATr0OTOBKA n 3amuTra

OpraHu3aIusiX;
- LEHHOCTHOE OTHOLIEHHEe K
rOCYAAapCTBEHHBIM  CHMBOJIAM;
JIOCTUKECHUSM POCCHICKUX
yu€HbIX B obsactu (pU3MKU U
TEXHUKE;

- CIIOCOOHOCTE OIlEHUBATh
CI/ITyaI_II/IIO 158 IIPpUHUMATDH
OCO3HAHHBIC pCH_ICHI/ISI,
OpPUEHTHPYSICh HAa  MOPAJbHO-
HPaBCTBCHHLIC HOPMBI nu
[IEHHOCTH, B TOM UHCIE B

JEeATETbHOCTH YUEHOTO;

- ICTETUYECKOE OTHOIIEHUE K
MHUpPY,  BKJIIOYash  JICTETHKY
Hay4HOI'0 TBOPYECTBA,
npucyiiero pusnueckoil Hayke;
- HMHTEpeC K  Pa3IU4YHBbIM
chepam  mpodeccuoHaTBHON
NEeSITEIbHOCTH, B TOM 4YHCIIE
CBSI3aHHBIM C (QU3UKOH U
TEXHUKOH, YMEHHE COBEPIIATH
OCO3HAHHBIA BBIOOp Oymymieit

paccMaTpUBaeMBbIX (PU3UIECKUX
SBJICHUSX;

- KOOPJIMHUPOBATH u
BBINOJHATH paboOTy B YCIOBHSIX

peaJibHOTO, BUPTYAJIbHOIO U
KOMOWHHPOBAHHOTO
B3aMMOJICH CTBHUS;

- pa3BUBaTh KpeaTUBHOE
MBILIUIEHWE  IPU  pElIeHUU
KU3HEHHBIX MPOOIIEeM;

- BJIAIETH Hay4YHOU
TEPMUHOJIOTHEH,  KIHOYEBBIMU
HOHATUSAMU U MeTOoJaMu

du3nyecKoil HayKH;
- BJaJIeTh HaBBIKAMU Yy4eOHO-

UCCIIeIOBATEIbCKOM u
NPOCKTHOW  JICATEIbHOCTH B
obnacTu (busuky;

CIHOCOOHOCTBIO U TOTOBHOCTBIO
K CaMOCTOATEIBHOMY IIOUCKY

METOJIOB ~ peIleHHs  3aja4
du3ngecKoro CONIepIKaHUs,
IIPUMCHCHUTIO Ppa3IMYHbIX

u PaBHOYCKOPEHHOE
IPSAMOJIMHEWHOE JBUKECHHUE,
CcBOOOIHOE [aJicHue Tel,
JIBUKEHHE 10  OKPYKHOCTH,
MHEpLUs, B3aUMOJEHCTBUE TEI;
nuddysus, OpOyHOBCKOE

JBIKCHUE, CTPOCHUE >KUIKOCTEH
M TBEPOBIX TeEJ, W3MCHEHHE
o0béMa TEm TpU HArPEBaHHUU

(oxmaxkieHun), TEIUIOBOE
paBHOBecHE, UCIIapeHue,
KOH/IeHCaIus, IUIaBJICHHE,
KPHCTAJTH3aIIHs, KUTICHHUE,

BJIAJKHOCTH BO3/1yXd, INOBBIIICHUC
JaBJICHUS rasa npu €ro
Harp€BaHWM B 3aKPLITOM COCYIC,

CBSA3b  MEXIy  IlapamMerpamMu
COCTOSIHMSI Ta3a B M30IpOLECCaXx;
JNEKTPHA3ALUS Tel,
B3aUMOJICHCTBHE 3aPs/I0B;

- YYHUTHIBATH I'PaHUIIBI
IIPUMEHEHUS U3y4YEHHBIX
(bu3HIecKrX MOJIEEH:

WHAVBUAYATbHBIX W TPYIIOBBIX
3aJJaHui MPOEKTHOT'O XapaKTepa;
Dopmut OUEHKU
Pe3yIbmamueHocmu  00yueHus:
TPaJUIIMOHHAS CHCTEMa OTMETOK
B Oaimax 3a KaXKTYIO
BBITIOJIHEHHYIO paboTy, HA OCHOBE
KOTOPBIX BBICTABISIETCS HUTOTOBAs
OTMETKa.

Memoowv KOHmMpOa
HanpaeieHnvl Ha npogepky
YMeHus odyuaouwuxca:

- yCTaHaBJIMBAaTh  MPUYUHHO-
CIIEICTBEHHbIE  CBS3M  MEXIY
SIBJICHUSIMH;

- QHAJIM3UPOBATH;

- HCIOJIb30BaHUE IOJYYEHHBIX
3HAHUH I pelieHus

MPAaKTHYECKUX 3a/1aHUN;

- BEpHOE NOHMMaHHE PU3NUECKON
CYILLIHOCTH paccMaTpuBaEMbIX
SBJICHUM W  3aKOHOMEPHOCTEH,
3aKOHOB U TEOPHI;




npodeccun W pearm30BBIBATH

COOCTBEHHBIE JKHU3HEHHBIE
[UIaHEI;

- TOTOBHOCTb U CIOCOOHOCTH K
00pa3oBaHHIO u

caMo0o0pa3oBaHUI0 B 00JacTH
GU3MKM Ha NPOTSLKEHUU BCEH
KU3HU;

- pacimpeHnue OTBITA
JEeSITEIbHOCTH  3KOJIOTHYECKON
HAIpaBJICHHOCTH Ha OCHOBE
AMEIOIN X CS 3HAHUM o
dusuke;

- c(hopMHPOBAHHOCTH
MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO
pa3BUTHUS PU3NUECKON HAYKH;

- OCO3HAaHHE LIEHHOCTH HAYYHOU

JESITEIbHOCTH, TOTOBHOCTh B
mporecce M3ydeHus  (U3HKU
OCYUIIECTBJIATh TMPOCKTHYIO U
HCCIIEIOBATENIbCKYIO

JEeSITETbHOCTh  WHAHBUIYTEHO
U B TpYyIIIIE.

METO/ OB MTO3HAHUS;
- BJIAJICTh BUJIAMU
JeATEIbHOCTH 110 TOJyYEHHIO
HOBOT'O 3HAHMSI, ero
UHTEPIPETALNH,
npeodpa3zoBaHUIO u
OPUMEHEHUI0 B  Pa3JIHYHBIX
y4eOHBIX CHUTyallUsX, B TOM
YHUClie TPU CO3TaHUH Y4eOHBIX
MIPOEKTOB B 00J1aCTH (PU3UKH;

- BBISIBIIATE MIPUYHUHHO-
CIICICTBEHHEIC CBSI3U Hu
aKTyaJIn3upOBaTh 3ajauy,
BBIABHUTATh TANIOTE3Y eé
penieHus, HaXOIUTh
apryMeHThI JUIST
JIOKa3aTeibCTBa CBOUX
YTBEPKACHUM, 3a71aBaTh
napaMeTpbl u KpPUTEPUHU
peleHus;

- AQHAJIM3UPOBATH TOJYYEHHbIE
B XOAE€ peleHHs 3aJadu
pE3YIbTATHI, KPUTHYECKH

OLICHUBATh UX JOCTOBEPHOCTD,
IPOrHO3UPOBATh M3MEHEHUE B
HOBBIX YCIIOBUSIX;

- cTaBUTh U (OpMyIHpPOBATH

COOCTBEHHBIE 3a/1aun B
o0pa3oBaTenbHOI

eI TeIbHOCTH, B TOM YHCIIE
npyu U3y4yeHUH (PU3HKH; JaBaTh
OLICHKY HOBBIM  CHTYaIlUsM,
OLICHUBATh pUOOPETEHHBII
OIIBIT;

- YMCThb NICPCHOCUTDL 3HAHUSA I10

MaTepuabHas TOUKa,
UMHEpLHAJIbHAsA CUCTEeMa OTCuéTa,
a0COJIIOTHO TBEPI0E TEJo,
HJIeabHBIN I'a3; MOJEIH CTPOCHUS
ra3oB, JKUJKOCTEH U TBEPIBIX Te,
TOYEYHBIA DJIEKTPUUECKUN 3apsy
MIpH peleHnr PU3NIEeCcKUX 3a/1a4;
- pacmo3HaBaTh  (U3NYECKHE
sIBJICHUS (TIPOIECCHI) B OOBICHSITH
ux Ha OCHOBE 3aKOHOB
JNEKTPOJUHAMUKU U KBAaHTOBOU
¢buzuku: IEKTPHAYECKas
IIPOBOIUMOCTb, TEIJIOBOE,
CBETOBOE, XMUMHYECKOE,
MarHuTHOE NEeNCTBUS TOKa,
B3auUMOJIeHiCTBHE MarHuTOB,
3JIEKTPOMAarHUTHas WHIY KNS,
JeiicTBUe MarHUTHOrO TOJII Ha
MIPOBOJAHUK C TOKOM u
JBYOKYIITUNCS 3apsm,
ANIEKTPOMArHUTHBIE KOJIEOaHUS U
BOJIHBI, MPSIMOJIMHENHOE
pacrpocTpaHeHue CBETa,
OTpa’KEeHHUE, IIPEJIOMIIEHUE,
uHteppepeHnus, audpakuus wu
NoJIsIpU3allvsl CBETa, JAMCHEPCUS
CBETa; (OTORNEKTPUUECKHIA
apdext (poroaddext), cBeToBOE
JlaBJIEHUE, BO3HUKHOBEHUE
JUHEHYaToOro  COEKTpa  aroma
BO/I0OpO/A, €CTECTBEHHas u
UCKYCCTBEHHas
pPaZiMOaKTUBHOCT;

yMeTh:

- OIINChIBATh MCXaHHUYCCKOC

- YCTQaHOBJICHHE CBSI3M MEXKIY
M3y4aeMbIM U paHee N3YYCHHBIM
MaTepHayioM Mo Kypcy pu3uku, a
TaK)Ke ¢ MaTepHaioM, YCBOESHHBIM
npu U3y4YEHUU JIPYTUX
IIPEAMETOB;

- paborate B TIpylne H
IIPEACTaBIATh KaK CBOIO, TaK M
MO3UIIMIO TPYIIIIBL.

Memoobt ouenku pe3ynbmamos
o00yuenus:

dhopMupoBaHue pe3yIbTaTOB
IIPOMEKYTOYHOM AaTTeCTallMU 110
AUCHUIIMHE Ha OCHOBE CYMMBI
Pe3yJIbTaTOB TEKYIIEr O KOHTPOJIS.




busuke B INPAKTUYECKYIO
00JIaCTh  KHU3HEICITCIbHOCTH;
BBIJIBUT'aTh HOBBIC  WJICH,
npejaraTh OpHUTHUHAJIbHBIC
MOJXOABl U PEIICHHS; CTaBUTh
po0IEeMBI u 3aJ1a4u,
JIOITY CKAIOTIHE
aNbTePHATUBHBIC PEIICHHUS,

- BJIAJIETh HaBBIKAMHU
HOJTY4CHUS UHpOpMAIUU
(GHU3MUECKOro CopepKaHUs |3

UCTOYHHKOB  Pa3HBIX THIIOB,
CaMOCTOSITEIIFHO OCYIICCTBISITh
MIOMCK, aHaJm3,
CHUCTEMAaTH3ALINIO u
UHTEPIpETAlHI0 UHOOPMAIIMT
pa3aMYHBIX BHUAOB U  (HOpM
IPEICTABIICHUS, OLICHUBATh
JIOCTOBEPHOCTh HH(OPMaLINH;

- WCIONB30BaTh  CPEICTBA
UH(POPMAITUOHHBIX u
KOMM yHUKAITHOHHBIX
TEXHOJIOT U B peleHnu
KOIHUTHBHBIX,

KOMM YHUKATHUBHBIX u
OpraHW3allMOHHBIX  3aJad  C
COOJIIO I eHUEM TpeOoBaHU
9PrOHOMUKH, TEXHUKH
0e30IacHOCTH, TUTUCHEI,
pecypcocoepexenus,
MPABOBBIX M 3THYECKHX HOPM,
HOpM nH(}OpMaITMOHHOM
0e30IacCHOCTH;

- CO3/1aBaTh TEKCTBI

du3nyeckoro comepKaHus B

JIBU)KCHUE, UCIIONB3Ys
(dusnueckue BEJINYUHBI:
KOOpJIMHATA, MyTh, IICPEMEIICHHE,
CKOPOCTB, YCKOpPEHHE, Macca Teja,

cuia, UMIIYJIbC Tena,
KHHETHY ECKasl SHEeprus,
MOTEHIMAJIbHAs SHEeprus,
MeXaHu4ecKas paborta,

MCXaHHUYCCKasd MOIONHOCTL;, IIpHU
OIMMCaHWU IPpaBUJIbHO TPAKTOBATb

(buszngeckuit CMBICJI
UCIIONIb3YEMBIX  BEIHMYHH,  HX
0003HaUCHUS i €UHUIIEL,
HaxOJUTh (bopmybl,
CBSI3BIBAOILINC JAHHYIO
(bu3HIeCcKyro BEITMYHHY c
JIPYTHMH BEIHYUHAMM;

- OINKCHIBATH W3yYCHHBIC
TEIJIOBBIE  CBOWCTBA TE€l |
TCIUIOBBIC  SIBJICHUS, HCIOJB3YS

(bl/IBI/ILIeCKI/Ie BCIIMYWHBI: JaBJICHHUC

raza, TeMIeparypa,  CpeaHss
KMHETHYecKast SHEPrus
Xa0THYECKOI0 JBYOKEHUS
MOJIEKYJ,  CpEeAHEKBaJpaTHuHas

CKOPOCTh MOJIEKYJI, KOJUYECTBO
TENJIOThI, BHYTPEHHSS DSHEprus,
pabora  rasza, KO3(QPUUMEHT
MOJIC3HOT'O JICHCTBHUS TEIJIOBOIO

JABUT'aTCIIA, HpI/I OIMMCaHun
MIPAaBUIIBHO TPaKTOBATh
busnueckuit CMBICIT
I/ICHOHB3y€MBIX BCIIMYHH, nux
0003HaUCHUS u €IUHMUIIE,
HaXOJUTh bopMybl,




pa3auYHbBIX (hopMaTax ¢ yu4éTom
Ha3Ha4YeHHs WHGOpMAUK |
LEeJIEBOM ayIUTOpUH, BbIOMpas

ONTHMAJIbHYIO bopmy
IpeCTaBICHUS u
BU3yaIU3aIHH.

CBSI3BIBAIOIIINE JTAHHYIO
(bu3HIecKyro BEITMYHHY c
JIPYTHUMU BEIHYUHAM;

- OTHMCHIBATH M3y4YEHHBIE
3IIEKTPUY ECKHUE CBOICTBA
BEIIECTBA U DJIEKTPUUECKHE
sIBJIEHUS (IIPOLIECCHI), HCIONb3Ys

¢buznueckue BEJINYUHBI:
JNEKTPUYECKUI 3apsin,
JEKTPUUECKOE nouie,
HaIpsHKEHHOCTh o,
MOTEHITNAT, pa3HOCTh
MOTEHITNAJIOB;

- OIHMCHIBATH M3y4YEHHBIE
CBOICTBa BEIECTBa
(2JIeKTpUYECKHE, MarHuTHBIE,
ONTUYECKHE, 3JIEKTPUYECKYIO

MIPOBOAMMOCTh PA3IUYHBIX Cpe)
U DJJEKTPOMATHUTHBIC SIBICHUS

(porieccer), WCIIONB3YS
(1)I/I3I/ILICCKI/IC BCJIIMYUHBI:
ANEKTPUYECKUI 3apsiy], CHla TOKa,
ANMEKTPUIECKOE HaTpsDKEHUE,

ANEKTPUUECKOE  COMPOTHBIICHUE,
pasHocTh moTeHuuasnoB, IJIC,
pabota TOKa, WHITYKIUS
MarHuTHOTO TOJIs, cujia Amrmepa,
cwia JlopeHna, HMHIYKTMBHOCTb
KaTyIIKH, SHEPTUs
JNEKTPUUYECKOTO W MAarHUTHOTO
nojed, TmepuoJ W YacToTa
KojleOaHU B  K0JeOATEIHLHOM
KOHTYpe, 3apsil U CuUjla TOKa B
rporecce TapMOHHYECKUX
ANIEKTPOMArHUTHBIX  KOJIeOaHUH,




(hoxycHOE pacCTOsIHHE u
ONTHYECKAash CUJia JIMH3bI;, TpU
OIMCAaHUH TPABHIHLHO TPAKTOBATH

¢buznueckuit CMBICII
UCIONBb3YEeMBbIX  BEIMYMH, HUX
0003HaYeHHUs u eTUHUIIB;
yKa3bIBaTh bopmyHl,
CBSI3bIBAIOIINE JAaHHYIO
bu3nuecKyo BEJIMYUHY c
JIPYrUMH BETUYNMHAMU;

- OIUCHIBATh U3y4EHHbIE
KBaHTOBBIC SIBJICHUSI U IPOLIECCHI,
HCIIOJIB3YsI ¢dusnyeckue
BEJIMYUHBIL: CKOpPOCTb

AJIEKTPOMATrHUTHBIX BOJIH, JJIHHA
BOJIHBI U YacTOTa CBETA, DHEPrus
U uMminyisc (HOTOHA, TIEpUO
nmojypacmajaa, dSHEprusi  CBs3H
ATOMHBIX sIJIep; TMpPU  ONMUCAHUU

MIPaBHIILHO TPaKTOBATh
buznyeckuit CMBICIT
WCIONB3YEMBIX  BENUYHMH, WX
0003HAYEHUS 5 EIUHMUIIEL;
YKa3bIBaTh (bopmybl,
CBSI3bIBAIOIIINC JAHHYIO
(hu3HIecKyro BEIIMYHUHY c
JIPYTUMHU BEJIIMUMHAMH,

BBIYUCIIATH 3HaUYeHUE (PU3NIECKOI
BEJIMYUHBI,

- aHamM3upoBaTh  (U3NYECKHE
IPOIIECCHl U SIBICHUS, MCIIONB3Ys

(bI/ISI/ILIeCKI/Ie 3aKOHBI u
IIPUHOMUIIBI: 3aKOH OMa, 3aKOHBbI
IOCICA0BaTCIBbHOIO u

IrapaJuiCJIbHOI'O COCOAMHCHUA




MPOBOJIHUKOB, 3akoH Jlxoyis-
JleH1ia, 3aKOH 3JE€KTPOMATrHUTHON

WHIyKLUH, 3aKOH
MIPSIMOJINHEMHOT O

pacrpoCcTpaHeHHsl CBETa, 3aKOHBI
OTpake€HUs CBeTa, 3aKOHBI

MIPEJIOMIIEHHUS] CBETAa; YpaBHEHHE
OiHmTeiiHa 1 GoTtodddexTa,
3aKOH  COXpaHEHHUs  DHEpruu,
3aKOH COXpaHEHMs] HMITYJbCa,
3aKOH COXpaHEHHUS
AIIEKTPUYIECKOr0 3apsia, 3aKoH
COXpaHEHUs MacCOBOIO YHCIIA,
IIOCTYJIAThI bopa, 3aKOH
paZIMOaKTUBHOTO pacmajaa; mpu
3TOM  pa3iuyaTh  CIOBECHYIO
(GOpMYIMpPOBKY  3aKOHa,  €ro
MaTEMaTHYECKOE BBIPAKCHUE U
ycioBust  (TpaHuibl, 00JacTH)
MPUMEHUMOCTH;

- pematb pacu€THBIE 3aJla4v C
SBHO  3aJaHHOM  (PU3MUECKOM
MOJIIIBIO, UCTIONB3Ys (pruznyeckue
3aKOHBI M TPHHILHUIIBL, HA OCHOBE
aHanm3a YCIIOBHUS 3a1a4u
BBIOWpATh (U3HYECKYIO MOJIEIb,
BBIIETATh (PU3UYECKUE BETUYHHBI
1 GpopMyJibl, HeOOXOAUMBIE 1Jis €€
pelIeHHs, MPOBOAUTH PACUETHI H
OLICHUBAThH peasBbHOCTh
MOJTy4YEHHOTO 3HAaYCHUS
(U3NYECKOI BETUYHHBI;

- pemiath KadyeCTBEHHbIC 3ajauu:
BBICTPauBaTh JIOTHYECKH
HETIPOTHBOPECYUBYIO IENIOYKY




paccyXJaeHu C Oomopoil  Ha
U3Y4YCHHbIE 3aKOHBI,
3aKOHOMEPHOCTH M (U3HUYECKUE
SIBJICHHUSL.

HCII0JIb30BaTh
NpHOOpEeTeHHbIC 3HAHUA U
YMEHUSI B  INPAKTHYECKOH
AeSTeIbHOCTH "
NOBCe/IHEBHOM KU3HHU JJIS:

- HCIIOJb30BAaTh TEOPETUYECKHE
3HaHUsA o ¢buznke B
MOBCEIHEBH O JKU3HU TS
obecrieueHusi OE€30MACHOCTH IPHU
obOpameHun ¢ npubopamu U
TEXHUYECKUMH  YCTpPOWCTBaMH,
JUISL  COXpaHEHHUs 3/0pOBbsl U
COOJIFOeHU S HOPM
9KOJIOTUYECKOTO0  TOBEJEHUS B
OKpY’KaIOIEH Cpeie;

- pabGotatb B  Tpymme C
BBINOJIHEHUEM pa3IMYHBIX
COLIMAJIbHBIX pOJIEH, MJIAHUPOBATh
paboTy Tpymmbl, palloOHAIbHO
pacopenensith  OOS3aHHOCTH U
IUIAHUPOBATh  JEATEIbHOCTh B
HECTaHAapTHBIX CUTYalMsIX,
aJIcKBaTHO  OLICHMBATh  BKJaj
Ka)KJI0T0 U3 YYaCTHUKOB IPYIIIbI
B pEUIEHUWE pPaccMaTpPUBAEMOI
po0JIeMBI;

- HCIOJb30BaThb IPU PEIICHUU
yu4eOHBIX 3aJady  COBpPEMEHHbIE
MH(OPMAIIMOHHBIE  TEXHOJIOTUU
JUIsL TIOMCKA, CTPYKTYpUPOBaHUS,
MHTEPIPETALNN U NPEICTABICHUS




y4eOHOM W HAy4YHO-TIONYJIIPHON
uHbOpMaIK, TOJTYyYEeHHOH U3
pa3IMYHBIX HUCTOYHUKOB;
KpUTHYECKH aHaJIU3UPOBAThH
MoJTy4yaeMyto HH(pOpMaIHIo.




4.2. XapakTepuCTHKA OCHOBHBIX BU/J0B JeSITeJIbHOCTH 00y4al0IINXCsl

Coaep:xanue o0yueHust

XapakTepHCTHKA OCHOBHBIX BH/I0B
AeSITeJJbHOCTH 00y4aro M Xxcs
(Ha ypoBHe y4eOHbIX JAeHCTBHIl)

Pazgen |. B

BCJCHUC

BBeaenue

PaGoTa B rpynmne mo moAroToBKe KOPOTKUX
cooOmieHuit o pomu u Mecre (GU3NKK B
MPAaKTUYECKOU e TEIBHOCTH JIFOEH.

Pasznea |l. Mexanuka

Kunemaruka

[IpoBenenne  sSKcrepUMeEHTa:  U3ydeHHUE
HEPAaBHOMEPHOI'0  JIBMXKEHUSI C  IIEJIbIO
ONpEeNeNeHUs ~ MTHOBEHHOM  CKOPOCTH;
HCCIIEIOBAHNE COOTHOUIEHHUS MEXIY
NyTAMH, POWIEHHBIMU TEIOM 3a
NIOCJIEJIOBATEIbHBIE paBHbIE IPOMEXYTKH
BPEMEHU NIPU PAaBHOYCKOPEHHOM JBHKEHUHU
C HAYaJbHOM CKOpPOCTBIO, PAaBHOM HYJIIO;
M3y4YeHUE [IBIDKCHUS IIapUKa B BSI3KOU
KHUKOCTH.

OObsacHenune OCHOBHBIX HNPUHIUIIOB
JEICTBUS TEXHUYECKUX YCTPOMCTB, TAKUX
KaK: CHOUJOMETp, LENHbIe U pEeMEHHbBIE
nepenayd  JIBIKEHUSA, U YCJIOBUU UX
6e301acHOro MCIO0JIb30BAHUS B
ITOBCEHEBHOM KN3HU. Pemenne pacu€THbIX
3aJlad ¢ SIBHO 3aJaHHOM  (DU3HYECKOM
MOJIETIBI0O C HCIOJb30BAHMEM OCHOBHBIX
dopmyn kuHematuku. llocTpoeHue w
aHaIu3 rpadukoB 3aBUCHUMOCTEH
KMHEMAaTUYECKUX BEIMYUH OT BpPEMCHH.
PacnoznaBanue (u3MYECKUX SBICHUH B
Y4E€OHBIX OMNBITAX M OKPYXKAIOIIEH KU3ZHU:
paBHOMEpPHOE u PaBHOYCKOPEHHOE
NpSIMOJIMHEHHOE  JIBUJKEHHE, CBOOOAHOE
naJeHUE TeJll, IBUKEHHUE M0 OKPYKHOCTH.
OnucaHne MEXaHMYECKOro JIBHJKEHUS C
UCMOJIb30BaHUEM  (U3WYECKUX  BEIUYHH:
KOOp/IMHATA, yTb, nepeMelieHue,
CKOpOCTh, ycKopenue. Pabora B rpymmax
Npyd  TUIAHUPOBAHWM,  TPOBEACHUU U
UHTEPIPETALUU PE3YJIbTATOB OIBITOB, MU
aHaJM3€ JIONOJIHUTENIbHBIX MCTOYHMKOB WH
(hopMaruu 1Mo 3Toi TeMe.

JAunnamuka

[IpoBenenue sKcCIEpUMEHTA: HCCIIEIOBAaHUE
3aBHCHUMOCTH CHTT yIpYrocTH,
BO3HHUKAIOIIUX B MPYXHHE M PE3HHOBOM
oOpasie, oT ux paedopmanuu; H3ydeHUE
JBUKEHUS Opycka 1O  HaKJIOHHOM
IIJIOCKOCTH; HCCIIeIOBaHHE YCIIOBHIA
paBHOBecHUsl TBEPAOTO Tella, UMEIOIIET0 OCh

BpalICHUS.
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OObsicHeHHE O0COOCHHOCTEH PaBHOMEPHOTO
U  PaBHOYCKOPEHHOIO  IMPSIMOJIMHEHHOI O
NBIDKEHUSA, CBOOOMHOTO TAJCHHUS  TeT,
JBUKEHUS TI0 OKPYKHOCTM Ha OCHOBE
3aKk0OHOB HbIOTOHA, 3aKOHa BCEMHPHOIO
TATOTEHHUS. OObsicHeHne OCHOBHBIX
MIPUHITUTIOB JIeHCTBUS TEXHUYECKUX
YCTPOMCTB, TaKUX KaK TOAIIUITHUKH.
OObsiCHEeHNE JBIKEHUS HMCKYCCTBEHHBIX
CIyTHUKOB. PemeHue pacuéTHbIX 3ajay C
SIBHO 3aJaHHOM (U3MYECKOW MOJENBI0 C
HCIIOJb30BAHUEM OCHOBHBIX 3aKOHOB U
dbopmMyn AMHAMUKH.

PacnoznaBanue (Gu3MYECKUX SBICHUH B
y4eOHBIX OMNBITaX W OKPYXKAloIIlel KHU3HU:
WHEpLHUs, B3aUMOJAEHCTBHE Tel. AHaIN3
(u3MYEeCKMX TPOLECCOB U  SBIEHUN C
WCIIOJb30BAHUEM 3aKOHOB M IPHUHLUIIOB:
3akoH BcemupHoro tsrorenus, I, I u III
3aKOoHbl HbIOTOHA, MPUHIUI CyNEpPIIO3ULIUU
CcHII, HNPUHIUIT PaBHOIIPaBHOCTH
MHEPLHUAIBHBIX CUCTEM OTCYETA.

3aKoHbI COXpaHECHUA B MEXAaHUKE

IIpoBenenne  IKCIEpUMEHTA:  U3y4€HUE
abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIbIO
JBYX OJVHAKOBBIX HHTSIHBIX MAasTHUKOB;
UCCIIEJIOBAHUE CBS3M PabOTBl CHJIBI €
U3MEHEHHEM MEXaHMYECKOW DHEpPruu Tella
Ha TIIpUMEpE PACTSHKEHHUS  PE3HHOBOIO
KryTta. Pemenne pacu€THpIX 3aaad C SBHO
3alaHHOM  (PU3MYECKON  MOIenpI ¢
UCIOJIb30BAHUEM OCHOBHBIX 3aKOHOB H
(dbopMyn AMHAMHUKH U 3aKOHOB COXPaHEHUSI.
Pemenue kauecTBEHHBIX 3aJa4 ¢ OIIOPOM HA
H3y4YeHHBbIE B pasfene «MeXxaHHuKay 3aKOHBI,
3aKOHOMEPHOCTH U (PU3MUECKUE SBJICHUS.
OnucaHue MEXaHUYECKOro JBMKEHHS C
UCIIOJIb30BaHUEM  (DU3NYECKUX BEIUYMH:
UMIYJIbC TeJla, KUHETHYECKas DHEpPrus,
NOTEHIUAJIbHAsL DHEPrus, MeXaHU4ecKas
paboTa, MexaHHYECKas MOIIHOCTb. AHalu3
(¢u3NYeCKUX MPOLECCOB U  SBJIEHUM C
HCIIOJIb30BAHUEM  3aKOHAa  COXPaHCHMS
MEXaHUYECKON SHEpruy, 3aKOHa
COXPaHEHUS UMILYJIbCa.

OOmbsicHenue OCHOBHBIX IIPUHLIUIIOB
JEUCTBUSA TEXHUYECKUX YCTPOMCTB, TAKUX
Kak:  BOAOMET,  KONEp, MPYKUHHBIA
nuctoneT. OObsICHEHHE IBUKEHUS paKeT ¢
ONOpOM  Ha  M3yYeHHBle  (U3MYECKUe
BEJIMYMHBI U 3aKOHBI MEXAHUKHU.
Hcnonb3oBanue pu MIOATrOTOBKE
cooOmeHnit 0 TpPUMEHEHHUH  3aKOHOB
MEXaHHUKH COBPEMEHHBIX HH(POPMAIIHOHHBIX
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TEXHOJIOTHI IS MOKCKa,
CTPYKTYPUpPOBAaHUS, HHTEPOPETAUUA U
npencTaBieHus] HHQOpMAIuU, KPUTHYECKUM
aHaJIM3 MOJIydaeMor WH(POPMAIIHH.

Paznen II1. Mouexkyasipaasi pusnka 1 TepMOJUHAMHMKA

OCHOBBI MOJIEKYJISAPHO-KHHETHYeCKO
TEeOpUH

[IpoBenenne HKCIIEPUMEHTA: OINpPEAEICHUE
Macchl BO3/lyXa B KJIACCHOM KOMHAaTe Ha
OCHOBE M3MepeHUi O00bEMa KOMHATHI,
JIABJICHUSI U TEMIIEpAaTypbl BO3JyXa B HEW;
UCCIIEOBAaHUE 3aBHCHUMOCTH MEXKY
napaMeTpaMHl COCTOSIHHSL  Pa3pekeHHOT O
raza. OObBSICHEHHE OCHOBHBIX TPHHIIUIIOB
JNENUCTBUN TEXHUYECKUX YCTPOUCTB, TaKMX
KaK: TepMOMETp U OapoMeTp; U yCIOBUM UX
0e301acHOro HCI0JIb30BAHUS B
IMOBCETHEBHOM KU3HMU.

PacnosnaBanue ¢u3NYECKUX SBICHUN B
y4eOHBIX OMNBITaX W OKPYXKAIOIIeH KHU3HU:
muhdysus, OpOYHOBCKOE JIBHDKCHHUE.
Onucanue TENJIOBBIX SIBJICHU c
WCMOJIb30BaHUEM  (U3MYECKUX BEIHYHH:
JaBJICHHE Ta3a, TeMIleparypa, CpeaHss
KMHETUYECKasi  SHEPrusi  XaoTUYECKOI'o
JNBUKEHUS MOJIEKYJ, CpEIHEKBaJpaTHUUHAs
CKOPOCTb MOJIEKYI.

Ananu3 ¢pu3MYeCcKUX MPOLECCOB U SIBICHUIN
c HCIIOJIb30BAHUEM MOJIEKYJISIPHO-
KUHETUYECKOM TEOPUH CTPOEHUS BELIECTBA,
ra3oBbIX 3aKOHOB, CBSI3U cpenHen
KHMHETUYECKOU SHEpPruu TEIUIOBOI O
JNBIDKEHUS ~ MOJIEKYI € aOCOIOTHOM
TeMIepaTypou.

Pemenne pacd€THbIX 3amad  Cc  SIBHO
3alaHHOM  (PU3WYECKON  MOIENbl0 ¢
HCIIOJB30BAHUEM OCHOBHBIX  IMOJIOXKEHUU
MKT, 3akoHOB U (opMyJl MOJIEKYJSPHON
buszuky.

PaGora B rpynmax mnpu IJIaHUPOBAHUU,
IPOBEJICHUU U MHTEPIPETALNU PE3YJIHTATOB
ONBITOB, W AaHAJIM3€ JIONOJIHUTEJIbHBIX
HMCTOYHUKOB HHGOPMAIIH IO TEME

OCHOBBI TEPMOJAMHAMHUKH

[IpoBeneHne y4eHHMYECKOro 3KCHEPUMEHTA!
U3MEpEHHE  YAENbHOI TEMI0EMKOCTH

BEIIECTBA. O0bsacHeHnEe OCHOBHBIX
MIPUHIIAIIOB IEHCTBUS TEXHUYECKUX
YCTPOMCTB, TaKUX  Kak: IIBUTATEIb
BHYTPEHHETO CropaHusi, OBITOBOM
XOJIOIWILHUK, KOHIUIIMOHEP; U YCIOBUN HX
0e30macHOro HCIIOJIL30BAHHUS B

HOBCC}IHCBHOﬁ JKHU3HU.
Ommcanne HU3Y4YCHHBIX CBOMCTB Tel MU
TENJIOBBIX SABJICHHNM C HCIIOJH30BaHUEM
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¢u3nyecKux BEIMYMH: [JaBJEHUE Trasa,
TeMIeparypa, KOJIMYECTBO TEMJIOTHI,
BHYTpEHH:Is 2Heprus, paboTa rasa.

Pemienne  pacdy€THpIX 3aja4 € SIBHO
3aIaHHON (busndeckoi MOJIEJIBIO c
UCIOJIb30BAHUEM OCHOBHBIX 3aKOHOB W
bopmyn TEPMOANHAMUKH. Pemenne
KaueCTBEHHBIX 3aJad C ONOpOM Ha
u3ydyeHHble B pasnene «MouekynsapHas
¢u3uKa W TEPMOAMHAMHKA»  3aKOHHBI,
3aKOHOMEPHOCTH U (PU3UUYECKUE SIBJICHUS.
PaGora B rpynmax npu  aHanuse
JIOTIOJIHUTENNBHBIX M CTOYHUKOB
uH(bOpMAIUH 110 TEME

ArperaTrHblie COCTOSIHUA BellleCTBA.
®a3zoBbie epexoabl

HpOBeZ[eHI/IC OKCIICPUMCHTA: H3MCPCHUC
OTHOCHUTEIBLHOU BJIAXXHOCTHU BO3ayXa.

OOmbsicHeHue OCHOBHBIX IIPUHLIAIIOB
JEUCTBUSA TEXHUYECKUX YCTPOMCTB, TAKUX
KaK: TUTPOMETP u IICUXPOMETD,

KaJIOpUMETP; M YCIOBUH HX 0€30macHOro
UCII0JIb30BaHMsI B IOBCEHEBHON XKHU3HH.
Onucanue HPUHIIMIIOB HOJTy4EeHUs
COBPEMEHHBIX MAaTEpHUajoB, B TOM YHCIE
HaHOMaTepuajoB. PerieHue  pacuéTHBIX
3aJa4  C SBHO 3aJaHHOW  (usnueckoit
MOJIETIbI0 C HCIIOJIb30BAHUEM ypaBHEHUS
TETJIOBOTO OanaHca. Pemenne
KAa4eCTBEHHBIX 3aJad C ONOpoid  Ha
U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
¢uznyeckue sIBJICHUS 110 TEME.
Pacmo3naBanue QU3MUECKUX SBICHUH B
y4eOHBIX OMBITaX W OKPYXKAloIIed KU3HU:
neopmanus TBEPIABIX TeJl, HarpeBaHUE U
OXJIAXJCHHE TEJ, U3MEHEHHME arperaTHbIX
COCTOSIHMM BellecTBa U OOBSCHEHHE UX Ha
OCHOBE 3aKOHOB M ()OpMYJI MOJIEKYIISIPHOM

busuKy.

Hcnonk3oBanue WH(OPMALIMOHHBIX
TEXHOJIOT Hii Ut TIOMCKa,
CTPYKTYPUPOBAHHUs,  WHTEPIPETAIMH U
MIPECTaBICHUS uH(pOopManuu npu

MOJITOTOBKE COOOIIEHUH O MPUMCHEHUU
3aKOHOB  MOJIGKYJISIDHOH  (U3HKH  H
TEPMOJMHAMUKH B TEXHUKE U TEXHOJIOTHSIX

Paszpea IV. DaekrpoauHaMmuka

DJIeKTPOCTATHKA

IIpoBenenne HKCHepUMEHTa: H3MEpEHUe
EKTPOEMKOCTU KOHJIEHCaTopa.
OObscHeHne OCHOBHBIX MIPUHIUIIOB
JNEHUCTBUSA  TEXHUYECKUX  YCTPOWCTB U
TEXHOJIOTUH, TaKUX Kak: DJIEKTPOCKOI,
JNEKTPOMETP, IEKTPOCTATUUECKAsl 3alIUTa,
3a3eMJICHUE 3JEKTpONnpudopoB,
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KOH/IEHCAaTOp, KONHUPOBAJIBHBIA ammapar,
CTPYMHBIM TNpPUHTEP; M  YCIOBUM UX
6e3011acHOr0 MPUMEHEHUs B MPAKTUYECKOM
KU3HHU.

Pemienne  pacdy€THpIX 3aja4 €  SIBHO
3aITaHHOU (busndeckoi MOJIEJIBIO c
HCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB H
dhopmyn AJIEKTPOCTATHKH. Pemenue
KaueCTBEHHBIX 3aJad C ONOpOM Ha
U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
¢busnueckue SIBJICHUS no TeMe
«DIIEKTPOCTATHKAY.

Pacnio3naBanue Qu3nMueckux sBIECHUH B
y4eOHBIX OMNBITaX W OKPYXKAloIlel KHU3HU:
ANEeKTpU3aLUs TE, B3aUMOJIEHCTBUE
3aps0B; M OOBACHEHHWE HMX Ha OCHOBE
3aKOHOB U (POPMYJI 3JIEKTPOCTATUKH.
Onucanue N3y4eHHBIX CBOMCTB BeElECTBA U
JNEKTPUUYECKUX SIBJICHUN C HCIOJb30BAHUEM
(GU3NYECKUX  BENUYMH:  DJIEKTPUYECKHMA
3apsal, HaOpsHKEHHOCTh — AJIEKTPUYECKOr O
1oJisl, MOTEHIMal, Pa3HOCTh IMOTEHIUAJOB,
3IEKTPOEMKOCTb.

IToCcTOAHHBIN ITIEKTPHYECKHI TOK.
Toxu B pa3jJIMYHBIX cpeaax

[IpoBenenne  SKCIEpUMEHTA:  U3Y4YECHHE
CMEIIAaHHOIO  COCOUHEHUS  PE3UCTOPOB;
n3mepenne OJ[C uCTOYHHMKA TOKa U €ro
BHYTPEHHEr0 COMPOTUBIICHUS; HAOJIIOICHNE

anektpomm3a.  OOBACHEHHME  OCHOBHBIX
NPUHITUIIOB JeHCTBUS TEXHUYECKUX
YCTPOWCTB M TEXHOJOTMUA, TaKuUX Kak:
aMIiepMeTp, BOJIETMETD, peocrar,
WUCTOYHUKH TOKA, JJICKTPOHArpeBaTEIbHBIC
pUOOPHI, AJIEKTPOOCBETUTEIHHBIE
npuOOpbl, TEPMOMETP  COMPOTHUBIICHUS,
BaKyyMHBI o7, TEPMHUCTOPHI u
(hoTOpe3ucTopsl, MOTYTIPOBOTHUKOBBIH

IUON, TalbBaHMKA; M  YCIOBUH  HX
0e30IacHOr0 MPUMEHEHUs B MPAKTUYECKOU
KU3HMU.

Pemienne pacu€rHbIXx 3amay  C  ABHO
3alaHHOM  (PU3UYECKON  MOIENbI0 ¢
WCIOJB30BAHUEM OCHOBHBIX 3aKOHOB H
hopmyn TEMBI «lTocTosTHHBIN
3NIEKTpUYecKuil  Tok».  Pacrno3HaBaHue
(bU3HYECKUX SBJICHHH B YYCOHBIX OIBITAX M
OKpYXalollled  JKU3HU:  3JIEKTpUYeCcKas
MPOBOANMOCTb, TEIJI0BOE, CBETOBOE,
XUMHUYECKOE, MAarHUTHOE 1€ CTBUS TOKA.
AHamu3  DJJIEKTPUYECKUX  SBJICHUHM U
IIPOLIECCOB B LENAX IOCTOSIHHOTO TOKA C
WCIOJIb30BAHUEM 3aKOHOB: 3akoH Owma,
3aKOHOMEpPHOCTH  IIOCJIEI0BATEIBbHOIO U
MapasuieIbHOrO COCIMHEHUsI TTPOBOJIHUKOB,
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3akoH Jlxoyisa-Jlenna.

Onucanue W3y4EeHHBIX CBOWCTB BEIIECTB U
ANEKTPUUECKUX SIBJICHUH C UCIOJIH30BAHHEM
(U3MYECKUX  BEIMYMH:  DJICKTPUYSCKHUM
3apsij, cria TOKa, 3JIEKTPUUECKOE
HaInpspoKEeHHE, 3JIEKTPUYECKOE
CONIPOTHBJICHNE, PA3HOCTh IMOTEHIIMAJIOB,
3]/1C, pabora Toka, MOIIHOCTh TOKA.
Hcnonp3oBanue UH(pOopMalnOHHBIX
TEXHOJIOT UM JUISt MOMCKa,
CTPYKTYPUPOBAaHHS,  HWHTEpPHOpETAllUUd U
Mpe/iCTaBIeHU HHPOPMALINH TPU
MOJITOTOBKE COOOIIEHUH O TPUMECHEHUH
3aKOHOB ITOCTOSHHOIO TOKAa B TEXHUKE H
TEXHOJIOTUSIX

MaruuTHoOe moJjie. JJeKTPOMar HUTHAst
HHAYKIHA

[IpoBenenne  SKCHEpUMEHTA:  U3Y4YEHHE
MarHUTHOIO IMOJIsSI KATYIIKM C TOKOM;
HCCIIEOBAHUE  JICMCTBHS ~ IOCTOSHHOI'O
MarHuTa Ha paMKy C TOKOM; HCCJIEIOBaHUE
SIBJICHUS AJIEKTPOMATHUTHON UHIYKIIHH.
OObsacHenune OCHOBHBIX HNPUHIUIIOB
JEICTBUS TEXHUYECKUX YCTPOMCTB, TAKUX
KaK: MOCTOSIHHbIE MarHuThl,
3JIEKTPOMArHHUTHI, 3JEKTPOABUTATEb,
YCKOPHTENIN 3JIEMEHTaPHBIX YacCTHll,
WHAYKIIMOHHAs TM€4b;, MW YCIOBUM HX
0e30IacHOr0 MPUMEHEHHS B MPAKTUYECKOU
KU3HHU.

Pemenne pacu€THpIX 3a7a4 HA TPUMEHEHUE
¢dbopmyn Tembl «MarHuTHoe nojue. DIeKTpo-
MarHuTHas WHIYKIUS. Pemenue
KaueCTBEHHbIX 3aJa4 C ONOpOM Ha
W3yYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTU U
¢busnyeckue sBICHHUS TeMbl «MarHuTHoe
noyue.  DJEKTPOMArHUTHAS  WHAYKIUS.
Omnpenenenune HaIlpaBJICHUS BEKTOpa
MHJYKIIUM MarHUTHOTO I0OJIsl MPOBOJHUKA C
TOKOM, CHJIbl AmMniepa u cuJiibl JIopeHna.
PacnosnaBanue ¢u3MYecKUX SBICHUN B
Y4E€OHBIX ONBITAX M OKPYXKAIOIIEH >KU3HU:
B3aUMO/CHCTBHE MarHuToB,
SJEKTPOMAarHuTHasE WHIAYKLUHS, JEHCTBUE
MarHUTHOTO IOJIsI HA MPOBOJHUK C TOKOM U

JBYKYIIIANACS 3apsi. Anamus
AIEKTPOMAarHUTHBIX SIBIIEHUI c
HCII0JIb30BAHUEM 3aK0OHAa

3JEKTPOMAarHUTHOM MHIYKIUU.

Onucanue W3y4eHHBIX CBOMCTB BEILECTB U
3IIEKTPOMArHUTHBIX SIBJICHUM C
UCIOJIb30BaHUEM  (PU3UYECKUX BEJIWYUH:
WHAYKIUS MarHUTHOTO MOJIs, cujla AMIiepa,
cuna JlopeHna, MHAYKTUBHOCTb KaTYIIKH,
SHEpPrusi HJICKTPUYECKOTO M MarHUTHOIO
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\ oJIen

Pa3znea V. KoJsied0anus u BOJIHBI

MexaHu4ecKue U 3JIeKTPOMATrHUTHbBIE
KOJIe0aHus

[IpoBenenue 3kcnepuMeHTa: HCCIEI0BaHUE
3aBUCHUMOCTH TEpHOJa MalbIX KoJeOaHuu
rpy3a Ha HUTU OT JJIMHBI HUTA W MAacChl
rpy3a; UCCIEeIOBaHUE MEPEMEHHOIO TOKa B
LEMH M3 TMOCIEA0BATENIbHO COEIMHEHHBIX
KOHJICHCATOpa, KaTyIIKH U PE3UCTOpA.
OObsacHenune OCHOBHBIX MIPUHIUIIOB
JIEUCTBUS TEXHUYECKUX YCTPOMCTB, TaKHX
KaK: DJJEKTPUYECKUM 3BOHOK, TE€HEpaTop
MEPEMEHHOI 0 TOKA, TMHUHU 3JIEKTpOIepeiay;
U YCJIOBHI MX O€30MacHOr0 MPUMEHEHHUS B
MIPaKTUYECKOH KU3HU. Perenne pacy€THbIX
3a7lady ¢ SIBHO 3aJaHHOM  (U3HUECKO
MOJENBI0 C MCIOJIb30BAaHUEM OCHOBHBIX
3aKOHOB W (opMyJ,  ONUCHIBAIOIIMX
MEXaHUYECKUe u 3JIEKTPOMAarHuTHbIE
KoneOaHus.

Onucanue U3YyYEHHBIX MEXaHUYECKUX U
3JEKTPOMAarHUTHBIX KoJebaHui c
WCMOJIb30BaHUEM  (U3MYECKHX BEIHYMH:
NEPUOJI U YacTOTa KOJIeOaHHH, aMIIUTyAa U
(daza koyieOaHWM, 3apsag M CHJIA TOKa B
npouecce rapMOHHMYECKHX
AIIEKTPOMArHUTHBIX KOJIeOaHMA.

Pemienne kauecTBEHHBIX 3aa4 C OMOPOM HA
W3yYECHHbIE  3aKOHBI, 3aKOHOMEPHOCTH,
OMUCHIBAIOLINE MEXaHUYECKUe u
ANIEKTPOMArHUTHBIC KOJICOAHHUSL.

PaGota B rpymnmax mnpu IJIAaHUPOBAHUH,
MPOBEJCHUN U UHTEPIPETAIMU PE3YIbTATOB
OMBITOB, W aHaJIM3€ JOMOJHHUTEIbHBIX
HUCTOYHUKOB HH(OPMAIIHH 110 TEME

Mexanuyeckue U 3JICEKTPOMArHUTHBIC
BOJIHBI

OO0bsacHenune OCHOBHBIX HPUHIUIIOB
JNENUCTBUS  TEXHUYECKUX  YCTPOWCTB U
TEXHOJIOTHM, TaKMX KakK: MYy3bIKaJIbHbIE
MHCTPYMEHTHI, YJIBTPa3ByKOBas
JUAarHOCTUKa B TEXHUKE U MEAMIIUHE,
paznap, paauonpuéMHUK, TEJIEBU30p,
anTeHHa, tenedon, CBU-neub;, u ycioBuii
ux 0e30macHoOro MIPUMEH EHUS B
MIPaKTUYECKOM KU3HU.

Pemenne pacy€THBIX M KauyeCTBEHHBIX
3aa4 C ONOPOMl HAa M3YyYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH, OIKCBIBAIOLIE
pacrpocTpaHeHue MEXaHUUYECKUX u
JJIEKTPOMAarHUTHBIX BOJIH. Mcnosb3oBaHue
MH(OPMAITMOHHBIX TEXHOJIOTHH JIJIsI TOMCKa,
CTPYKTYPUPOBAaHMs,  HHTEpPOpETALUU U
IPECTaBIICHUS uH(popManuu npu
MIOJIFOTOBKE COOOIIEHUI 00 MCIO0JIb30BaHUU

32




3JIEKTPOMArHUTHBIX BOJH B TEXHHKE.
VYyactue B JTUCKYCCUU 00
3JIEKTPOMAarHUTHOM 3arpsi3HCHUH
OKpyXarolied cpenpl. Pabora B rpymnmax
Opy  I[UIAHUPOBAHUU,  MPOBENECHUU U
UHTEPIPETALUU PE3YJIbTATOB OIBITOB, H
aHalM3€e  JOMOJHUTENIbHBIX HCTOYHUKOB
nH(OpMaIUU TI0 TEME

Onruka

IIpoBenenue skcrepuMeHTa: HaOMIOEHUE
JMCIEPCUU CBETa; M3MEPEHUE I10Ka3aTelns

IpeloOMIIeHUsT  CTEKJIa;  HCCIel0BaHHe
CBOMCTB N300 paK€HUH B IMH3aX.
OObsicHeHne OCHOBHBIX MIPUHLIUIIOB

JEUCTBUSA  TEXHUYECKUX  YCTPOWCTB U
TEXHOJIOTMM, TaKMX KakK: OYKH, JyIa,
¢doroannapaT, HPOEKLUMOHHBIA  ammapar,
MHUKPOCKOII, TEJIECKOI, BOJOKOHHAs OITHKA,
IUQpakuMOHHAs peleéTKka, MOIApOUI; U
yclIoBUil MX 0€30MacHOro MpPUMEHEHUs B
IIPaKTUYECKOH KNU3HU. Perenne pacu€THbIX
3aJad ¢ SIBHO 3aJaHHOM  (DU3HYECKOM
MOJENBIO C HCIOJb30BAHUEM OCHOBHBIX
3aKOHOB M (OpMyJT  T'€OMETPHYECKOil
OITHKH.

[loctpoenue u onucaHue H300paKeHUS,
CO37aBaeMOro IUIOCKMM 3€pKajioM, TOHKOU
JIMH30M. Pacno3naBanue bu3zngecKux
SIBJICHUW B OINBITAX M OKPYXKAIOILIEH JKU3HU:
IPSMOJIMHEWHOE PpAacCIPOCTPAHEHUE CBETa,
OTpa’keHHUe, MpeJoMIICHHE, HHTepepeHIIus,
mubpakuuss U TOJNSIpU3alMUs  CBETa,
aucnepcusi cBera. AHalIM3  ONTHYECKUX
SIBJICHUW C MCIIOJIb30BAaHUEM 3aKOHOB: 3aKOH
MPSIMOJIMHEWHOIO0 PacHpOCTPAaHEHUs CBETAa,
3aKOHBl ~ OTpPaKCHHMsI  CBETa,  3aKOHBI
IIPEJIOMJICHUS CBETA.

Onucanue  ONTHYECKHX  SIBIEHUM  C
UCIIOJIb30BaHUEM  (DU3NYECKUX  BEJIUYUH!
(oKyCHOE pacCcTOsHHE U ONTHYECKas cuia
JIMH3bI

Pa3znen VI. OcHOBBI ClIENIUATBHON TEOPUH OTHOCHTEJIBLHOCTH

OcCHOBBI crIEIUATBLHOH TEOPHH
OTHOCHUTEJIbHOCTH

Penienne kauecTBEHHBIX 3aJ1a4 C OMOPOM Ha
W3YyYEHHBIE 3aKOHbI, 3aKOHOMEpPHOCTH H
¢usnueckue sBiaeHuss 1o Teme «OCHOBBI
CTO». Ucnonb3oBanue uH(OPMALMOHHBIX

TEXHOJIOT UM JUIS MO CKa,
CTPYKTYpPUPOBaHUs  HMHTEpPOpETAalUH U
Mpe/CTaBICHUS uHpopmaruu npu

MOATOTOBKE  COOOIMIEHWH O  TpaHUIAx
NPUMEHUMOCTH KJIACCHYECKON MEXaHHKU H
ocuoBax CTO

Pa3nen VII. KpanToBasi pusuka
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Dj1eMeHTbl KBAHTOBOI ONTHKH

OObsicHeHne OCHOBHBIX MIPUHITUTIOB
JNEUCTBUSA TEXHUYECKUX YCTPOMCTB, TAKUX
Kak: pOTOdIEeMEHT, (OTOJATIYUK, COTHEUHAS
Oarapes, CBETOAMOJ; W YCJIOBUH HX
0e30IacHOr0 MPUMEHEHUS B MPAKTUYECKOU
JKM3HU. PellieHue pacu€THhIX 3ajlad C SIBHO
3alaHHOM  (PU3WYECKON  MOIENbI0 ¢
WCIOJB30BAHUEM OCHOBHBIX 3aKOHOB H
(hopMyJT KBAHTOBOM ONTHKH.

Penienne kauecTBEHHBIX 3aJ1a4 C OMOPOW Ha
W3yYEHHBIE  3aKOHBI, 3aKOHOMEPHOCTH
KBaHTOBOM OITHKH. Pacno3naBanne
(U3UYEeCKUX SIBICHUN B YYEOHBIX OMBITAX:
dboTodneKkTpudecKuii  dPQPEKT, CBETOBOE
JIaBJICHUE.

Ornucanre U3y4eHHBIX KBAaHTOBBIX SBJICHUM
u MPOLIECCOB c KCIOJIb30BAHUEM
(busznuecKux BEJIMYMH: CKOpPOCTb
3JIEKTPOMAarHUTHBIX BOJH, JJMHA BOJHBI U
4acTOTa CBETa, DHEPTUsi U UMMYJILC (HOTOHA

Crtpoenue aToma

HpOBe,I[eHI/Ie OKCIICPUMCHTA: Ha6J'IIOI[eHI/I€

JUHENYaTOro CIIEKTpa. OO®bscHeHne
OCHOBHBIX IIPUHIIUIIOB NENCTBUS
TEXHUYECKMX  YCTPOWCTB, TaKUX Kak:
CIIEKTPOCKOII, nasep, KBaHTOBBIN

KOMIIBIOTEp; M YCIOBUH HX 0€30MacHOro
IIPUMECHEHUS B IIPAKTUYECKON KU3HHU.
Penrennie kauecTBEHHBIX 3aJia4 C OMOPOM Ha
U3Y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
¢usnyeckue sBieHus no teme «CTpoeHue
aToMay.

Pacnio3naBanue Qu3nMueckux sBIECHUH B
y4eOHBIX OIbITaX: BO3HHKHOBEHUE
JMHENYaTOro CIEeKTpa. AHalM3 KBaHTOBBIX
IIPOLIECCOB M SIBJICHUH C HCIIOJIb30BAHUEM
ocTynaToB bopa

ATOMHOE 11pO

[IpoBenenne y4eHMUECKOro 3KCHEpPUMEHTa!
UCCIIeZIOBAaHNE TPEKOB YacCTUIl (IIO TOTOBBIM
¢dotorpadusim). OOBSICHEHHE OCHOBHBIX
HNPUHIUIIOB JIefCTBUS TEXHUYECKUX
YCTPOMCTB, TaKMX KakK: JO3MMETp, Kamepa
Bunbcona, sAxepHbId PpEAKTOp, aTOMHAas
O6om0a; ® ycinoBHii uUX 0€30MAaCHOTO
NPUMEHEHUS B IPAKTUYECKOM KU3HU.

Penienne kauecTBEHHBIX 3aJ1a4 C OMOPOM Ha
U3YYEHHbIE 3aKOHbI, 3aKOHOMEpPHOCTU H
¢busnyeckue sBIEHUS MO TeMe «ATOMHOE
STIPOY. Pacno3naBanue buznuecKknx
SBJIGHUM B  y4eOHBIX OIBITAX ©W B
OKpYXalollled JKU3HU: €CTECTBEHHas W
HCKYCCTBEHHAsI pPaiOaKTUBHOCTD.
OnucaHue U3y4eHHBIX KBAaHTOBBIX SIBJICHUM
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M CIIOJIb30BAHUEM
epUos
CBSI3U ATOMHBIX

u IIPOLIECCOB c
¢buznyecKkux BEJINYUH!
nojypacnajaa, dHeprus
anep.

AHanM3  TpOIEeCCOB W SIBJIGHUM  C
UCIIOJIb30BAaHHEM 3aKOHOB M IOCTYJIATOB:
3aKOH COXPaHEHHUs 3JIEKTPUUYECKOro 3apsina,

3aKOH COXPAaHEHHUs] MaccoBOro 4uCIa,
noctynatel bopa, 3aKOH paanOaKTHBHOIO
pacrnaja.

Hcnonp3oBanue YH(pOpMaIIHOHHBIX
TEXHOJIOT UM JUIS MOMCKa,
CTPYKTYpPUpPOBaHUS, HUHTEPOpPETAllMd U
MpeICTaBICHUS uHpopmaruu npu

IIOATOTOBKE COO6H.ICHPII>1 0O INPHUMCHCHUU
3aKOHOB KBaHTOBOM (1)I/I3I/IKI/I B TCXHUKEC U
TCXHOJIOTUAX

Pazgea VIII. DaemeHnTs! acT

OHOMWHM U aCTPOQU3NKH

DJIeMEeHThI ACTPOHOMHU U
" acTpopU3UKH

IlogroroBka  coolOwwieHnii o0  Meromax
MOJTYYEHUS] HAYYHBIX aCTPOHOMHUYECKHX
3HAaHUH, OTKPBITHAX B  COBPEMEHHOU
aCTPOHOMHH. Brimonnenue 3alaHUH,
IPOBEPSAIOIINX BJIaJICHUE
OCHOBOIIOJIAralIIMMHU  ACTPOHOMUYECKUMHU
HOHSTUIIMHU, M03BOJISIOIIUMHU
XapaKTepu30BaTh MPOILECCHI,

MPOUCXOIAIIME B 3BE3NaX, B 3BE3AHBIX
CUCTEMAaX, B MEKIaJJaKTUYECKOU Cpene;
JIBIKEHUE HEOCCHEIX TEJI, DBOJIIOLMIO 3BE3]
u BceneHnHoM.

[IpoBenenune HabMOAEHUI HEBOOPYKEHHBIM
rJ1a30M C UCIOJIb30BAaHUEM KOMITBIOTEPHBIX
MPUJIOKEHUMN ISl OMpPEeICHHs TTOJI0KEHUS
HEOECHBIX O0BEKTOB Ha KOHKPETHYIO JATy:
OCHOBHBIE CO3BE3IUS CesepHoro
nonymapus U spkue 3BE3nbL. [IpoBeneHue
HaOmofeHnit B Teneckon JIyHbI, TIaHeT,
Miteunoro [Tyt

4.3. Kpurepuu OLeHKH pe3y1bTATOB 00 y4eHHs

4.3.1. Kputepun oneHku 1u(¢depeHIIIPOBAHHOTO 3a4€eTa

OHeHKa, YPOBCHb JOCTHIKCHH S KOMIICTCHIIUU

OnuncaHue KpuTepueB

«OTIM4YHOY, BEICOKHI

OOyuaromuiicss  moka3ajl  TOJIHBIE |
riryookue 3HAHUS POrPaMMHOTO
MaTepuala, JJOTUYHO U apryMEHTHUPOBAHO
OTBETHU Ha BCE BOMPOCHI
9K3aMEHAIMOHHOTO Ouiera, a Takke Ha
JOITOJITHUTCIIBHBIC BOITPOCHI, crocoden
CaMOCTOSITENIbHO ~ pelIaTh  CIOXKHBIE
3aJa4du JUCHHUITIIMHBI
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«Xopommoy, TpOJIBUHYTHII

Obyuaromuiics TBEPIIO 3HaeT
MPOrPaMMHBIA MaTepual, TPaMOTHO €ro
W3JIaraeT, He JIONMYCKaeT CYIIECTBEHHBIX
HETOYHOCTEH B  OTBETE, JOCTATOYHO
ITOJIHO OTBETHII Ha BOIPOCHI
3K3aMEHAIMOHHOr 0 ouiera u
JIOTIOJTHUTENIBHBIE  BOMPOCHI,  CIIOCOOCH
CaMOCTOSITEJIFHO ~ pellaTh CTaHJIapTHBIC
3a7a4u JUCIUATUINHEI

«Y 10BIIETBOPUTEIIBHOY, TOPOT OBBIN

OOyuaromuiicsi TOKa3ajl 3HAHUE TOJBKO
OCHOB MPOrpaMMHOI'0 MaTepuasa, YCBOUI
€ro TMOBEPXHOCTHOTO, HO HE JIOIMyCKal
rpyObIX  OmMOOK WJIM  HETOYHOCTEH,
TpeOyeT HaBOJSAIIUX BOINPOCOB IS
NpaBWJIBLHOIO OTBETa, HE OTBETHJI Ha
JIOTIOJIHUTENIbHBIE  BOIPOCHI,  CIOCOOEH
pemaThb CTaHJapTHbBIE 3a/a4u
JUCHUIIIMHBI C MTOMOIIBIO MPEIIOAaBaTCIIA.

«HCy,I[OBJ'ICTBOpI/ITeHBHO», KOMIICTCHIINA HE
OCBOCHA

OOyyarommiicss ~ He  3HaeT  OCHOB
IPOrpaMMHOIO  MaTepHalia, JOIyCKaeT
rpyOble OIMOKM B OTBETE, HE CIOCOOEH

pewaThb CTaHJIapTHbIE 3a7a4n
IUCHUILINHBI naxe C IIOMOIIBIO
MpernoaaBaTes.

4.3.2. Kputepun oueHKH NPOMEKYTOYHOMH aTTeCTAlMU

OI_IGHKa, YPOBCHb JOCTHXXCHUA KOMIICTCHIIMHN

OnucaHue KpuTepueB

«3a4TeHO», BEICOKHUM

OOyuaromuiics BBITOJMHHJI BCe 3aJaHMUS,
peayCcMOTpEeHHbIe pabodeil mporpaMMmoi,

OTUHTAJICA 00 ux BBIINTOJIHCHHUH,
JACMOHCTpUPYA OTJIMYHOC 3HAHUC
OCBOCHHOTI'O MaTcpuaja n YMCHHUEC

CaMOCTOATEJIBHO pellaTh CJIOXKHBIE 3aJlauu
JIVCIUILINHBI

«3a4TeH0», MPOJABUHYThIN

OOyuaromuiicss BBITIOJIHWII BCE 3aJlaHUS,
IIPEyCMOTPEHHbIE pabouell mporpaMmon,

OTYUTAJICS 00 UX  BBINIOJHCHHH,
JIEMOHCTPUPYSI xopolee 3HaHUE
OCBOEGHHOI'O  MaTepuala ¥  yYMEHHUE
CaMOCTOSITENIbHO ~ pellaTh CTaHAapTHBIE

3aJa49M JUCHUITIIMHBI

«3a4TeHOo», TOPOr OBbII

OOy4aromuiicss BBIMOJIHUI BCE 3a/IaHUs,
MPeyCMOTPEHHBIC paboueil mporpaMMon,
OTYUTAJICS 00 1704 BBIITOJIHCHHH,
JEMOHCTPUPYS 3HAHHE OCHOB OCBOEHHOI'O

Marepuala u yMeHue pelaThb
CTaHJApPTHBIE 3aJa4¥ JUCLUILUIMHBI C
ITOMOILBIO NIPENOAABATENS

«He 3auTeHO», KOMIIETEHIIMSI HE OCBOCHA OOyuaronuiicss  BBIOJHWJI ~ HE  BCE

3aJlaHus, TNPENyCMOTpPEHHble paboueit
MPOrpaMMoOii, MJIM HE OTYUTaJCI 00 HX
BBIMOJIHEHNUY, HE MOATBEP)KIAET 3HAHUE
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OCBOCHHOI'0O Matrcpuvajla MW HE YMCET
peuiaTb CTaHJApPTHBIC 3aJa4uun
JUCHUIIIMHBI Jaxe C IIOMOIIBIO
perogaBaTCIA

4.3.3. Kpurepun oueHKH TeCTUPOBAHUS

OneHka, ypoBeHb JOCTHKEHHUSI KOMIIETEHIIMH OnucaHue KpuTepueB

CO,Z[ep)KaHI/Ie IIPaBUJIbHBIX OTBCTOB B TCCTC HE

«OTINYHO», BBICOKUN
’ menee 90%

COI[Cp)KaHI/IC IMPpaBUJIbHBIX OTBCTOB B
«Xopo1o», IpOJABUHYThIN TecTe He MeHee 75%

«Y 10BJIETBOPUTENBLHOY, TOPOT OBbIN ConepraHnue NPaBUILHBIX OTBETOB B
tecte He MeHee 50%

ConepxcaHHe IMPaBUJIbHBIX OTBETOB B TECTEC

«HeynoBneTBOPUTENBHOY, KOMIIETEHILIUS HE
y P ' menee 50%

OCBOCHAa

4.3.4. Kputepun OlleHKH YCTHOIO OIpoca

OneHka, ypoBeHb JOCTHKEHHUSI KOMIIETEHIIUH OnucaHue KpuTepueB

OOyuaromuiics 1eMOHCTPUPYET YBEPEHHOE
3HAaHUE MaTepualla, Y€TKO BBIPAXKAET CBOO
TOUYKY 3PEHMSI [10 PAaCCMaTPUBAEMOMY
BOIIPOCY, IPUBOJISI COOTBETCTBYIOLINE
[IpUMEPBI

«3a4TeHo0», BLICOKUH

OO0yuaromuiicst 1eMOHCTPUPYET YBEPEHHOE
3HaHUE MaTepHasa, HO JOMYyCKaeT OTAeIbHbIe
[MOrpCIIHOCTU B OTBCTC

«3a4TeHO», MPOABUHYTHIN

OOyuaromuiics AeMOHCTPUPYET
«3a4TeHOY, ITOPOTOBBIN CYIECTBEHHBIE IPOOEIIB B 3HAHUSIX
MaTepuaa, JOIyCKaeT OMMOKH B OTBETaX

OOyuaromuiics AEMOHCTPUPYET He3HaHUe
«He 3auTeHO», KOMITETEHIINS HE OCBOEHA MaTepuaa, J0MyCKaeT rpyobie OIINOKH B
OTBETaX

4.4. OueHO4YHbBIE CPeACTBA sl MPOBeeHHUs TEKYIIEro KOHTPOJIsl yCleBaeMOCTH

TecToBbIe 3a1aHUA
1.Bo3MOxkHO TiepenaTh HEKOTOPOE KOJIMUECTBO TEIIOTHI OMPEIeICHHOT 0 KOJIMYECTBA BEIIeCTBA Oe3
M3MEHEHHUS €ro TeMnepaTypbl?
A) Bo3MOXHO TOJIBKO B CTy4yae, €CJIM MPOUCXOAUT (pa30BbIi MEepexo BEIIeCcTBa.
b) Bo3M0oXHO TOJIEKO B cllydae, €Ciii BEIIECTBO BBIMOJIHSET PaboTy.
B) HeBo3moskHo.

2.97eKTpUUECKUI 3apsi MOSABISIETCS TPU:
A) Tlony4yenue Temnna.

b) DnexTpoMarHUTHON WHIYKIIMH.

B) Tpenus, npukoCHOBEHHUSI, BIUSHUS
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3.3akoH KynoHa — 3T0 3aKOH:

A) Kotopslit onpenensieT BeIMYMHY U HAIPABJICHUE CUJIIbI B3AaMMO/ICHCTBHS.

b) KoToppblii onuchiBaeT CKOPOCTh MTOTOKA TOYEYHOTO 3apsijia.

B) Kotopblii onpenensieTr MHTEHCUBHOCTD 3JICKTPOMArHUTHBIX B3aUMOJECHCTBUNA.

4 HanpspkeHHOCTB — 3TO:

A) Cuna, ¢ KOTOpOI JEKTPUUYECKOE TI0JIEC ACHCTBYET Ha €IMHUYHBIN TOJ0KHUTEIBHBIN 3apsi.
b) CBsi3b My BXOJHBIMU U BBIXOAHBIMU 3JIEMEHTaMHU.

B) Ocobas ¢popma maTepuu, KOTOPYIO CO3/IAI0T DJIEKTPUUYECKUE 3aPSIIBL.

5.1IpuHIUI CYyNEPHIO3ULINY TIOJIEN SBISAIOTCA:

A) Pe3ynbTaT BO3/1€HCTBUS HA YACTHIy HECKOIBKHX BHEITHUX CHIL
b) CriocobHOCTh (hn3nuecKux mnosien K HaJoKEeHHIO.

B) CoBOKyNHOCTB IByX OIMHAKOBBIX TOUEUHBIX 3aPs/10B.

6.01 uero 3aBUCHUT pabOTa CUII AJIEKTPOCTATUYECKOTO MOJIS:
A) OT GopMBbI IBHKEHUS TOUKH.

b) OT nusnekTpu4eckux CBOMCTB.

B) Ot 3apsina, BHECEHHOT O B 2JIEKTPHUECKOE TOJIE.

7. OHepreTM4ecKuil NOTEHIHAI — ATO:

A) TloBepXHOCTb, BO BCEX TOUKAX KOTOPOI OJJMHAKOBBIN MOTEHIIUAIL.
b) PaGoTa most mo nepemMenieHuto MmojaoKUTEIbHOTo 3apsia.

B) DHeprust etuHUYHOTO 3apsiia, pacrioloKEHHOIO B 3TON TOYKE.

8.Uemy paBHa pa3HOCTh MOTEHIIUAJIOB:

A) IlpousBeneHue MNPOTHUBOMOJIOKHBIX TOYEUHBIX 3aps/IOB, PACIONOKEHHBIX Ha HEKOTOPOM
pacCTOsTHUM.

b) PaGote snekTpudeckoro mosis 1no nepeMenieHuIo eqUMHUYHOr0 3apsiaa.

B) HanpsixkeHHOCTBIO CO CMEIIEHUEM 3JIEKTPOHOB.

9.Kakue MeTtasibl IpOBOJAT TOK:
A) 3010T0, XpOM, aIFOMUHUH.

b) Mens, mapranern, Iy TOHH.
B) Mens, anmomMuHuii, Maprasei.

10.2nexTpruueckast MHAYKLIHS BO3HUKAET KOT/a:
A) HanpspkeHHOCTh TpoBOAHUKA paBHa (.

b) K reny npenoanecTu 1pyroe 3apseHHOE Tello.
B) He cymiectBytoT cBOOOIHBIC JIEKTPOHBI.

11.D5nexkTpocTaTH4eCKOe HHAYKIMS — JTO:

A) 3ammra OT BpeIHOr 0 BO3AEHCTBUS 3JIEKTPUUECKOr0 MOJI.

b) Bemecrtsa, conepxanye “cBOOOTHBIC dJICKTPOHBI .

B) Bua snexktpuzamnuu, BO BpeMsi KOTOPOM NPOMCXOIUT TMepepacrpereieHue 3JIeKTPUIECKUX
3aps10B.

12.TenyoBoi paBHOBECHEM Ha3bIBAIOT COCTOSHHE, ITPU KOTOPOM:

A) PaboTa, KOTOpYIO BBIMIOJIHSET CUCTEMA, PaBHA MMOJYYEHHON KOJMYECTBA TEIJIOTHI.

b) Cuctema nonydaer onpeeaeHHOE KOJMYECTBO TEIIOThI, HO HE BBIMOJHSAET padoTy.

B) Bce makpockonudeckue napameTpbl CHCTEMBI, KaK YTOJHO, JOJT0 OCTAIOTCS HEM3MEHHBIMHU.
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13.Kakoe MHUHMMAaJbHOE KOJUYECTBO PE3UCTOPOB C compoTuBieHueM no 12 kOm moHamobute,
YTOOBI 3aMEHUTH OJIUH PE3UCTOP C CONPOTUBICHUEM 16 KOM:

A) 3.

b) 4.

B) 6.

14.Ha pacctossaun 10 cM OT TOYEYHOro 3apsAja MOAYJb HANPSHDKEHHOCTH JJIEKTPUYECKOIO IMOJIS
paBHa E. Yemy paBHa MOIyJb HaNpsKEHHOCTH JJIEKTPUYECKOrO IOJs B TOYKE, HaXoAslIeHcs Ha
PacCTOSIHMM 5 CM OT 3TOrO 3apsja:

A) 6E.

b) 4E.

B) 2E.

15.Hanpsokenune B cetn moBbicuiack ¢ 200 1o 240 B. Bo ckonbko pa3 yBenuuuiach MOITHOCTh TOKA
B JJAMIIaX, BKJIIOUEHHBIX B CETh:

A) 12

b) 1.44

B) 0.8

16.0THOCUTENBHO TIEPBON CHUCTEMBI OTCUETa METEOPUT JBUIKETCS CO CKOpPOCThIO 6 KM / C, a B
OTHOIIEHUU BTOPOM — CO CKOpPOCThIO 8 KM / c. Ompenenute HAMMEHBIIYIO BO3MOXHYIO CKOPOCTb
JBIDKEHUS BTOPOW CHCTEMBI OTCUETAa OTHOCUTEIBHO ITEPBOM:

A) 2 xm/c.

b) 3 km/c.

B) 4 km/c.

17.Ammnutyna konebaHuil Tena Ha npykuHe paBHa 0,5 m. Onpenenute myTb, KOTOPBIH MPOILIO
3TO TEJIO 3a MATh IEPUOAO0B KOJIEOAHNUI:

A) 10 m.

b) 5 m.

B) 2,5 m.

18.Kaxoe siBieHHE OOBSICHSIOT MOJIHBIM OTPAKEHUEM CBETA:
A) Oxpacku kpbuia 6a00uKH.

b) O6pa3zoBanue paayru.

B) Conneunoe 3atmenue.

19.Bo Bpemsi uccienoBaHus SIBICHHS PAJMOAKTUBHOCTH METOJIOM OTKJIOHEHHUS PaJAMOAKTHBHBIX
Jy4el BbISABIIEHO, 4TO MarHUTHBIM nosieM HE oTkionstorces:

A) Tonbko anbha-nyyu.

b) Tonbko ramma-iayymu.

B) Tonbko Oera-myuwn.

20.51BneHNE HEBECOMOCTH BO3HHUKAET IIPU:

A) ledopmanuu Tena.

b) 3aBHCHMOCTD TaBJICHUS )KUIKOCTH OT TJTyOHHBI.

B) OnuHakoBbIe YCKOpPEHUS BCEX TEJ BO BpeMsi CBOOOIHOTO MaICHHUSI.

21. BO3BHMKHOBEHHUS apXUMEIOBOM CUJIBI IIPU:

A) 3aBUCHUMOCTb JaBJICHUS KHUAKOCTU OT INTyOUHBI.
b) Cunbl NOBEpXHOCTHOTO HATSAKEHMUSL.

B) 3aBucuMOCTb CHIIBI TSXKECTH OT MACCHI TeJa.
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22.BO3HUKHOBEHHE CUJIBI YIIPYTOCTH IIPH:

A) Cuiibl TOBEPXHOCTHOI'O HATSKEHUS.

b) dedopmanmu tena.

B) OnunakoBble yCKOPEHHUS OT TeJl BO BpeMsl CBOO OHOT'O MaJCHUSI.

23.Kakoii nporecc Ha3bIBaeTcss AinadaTHBbII:

A) KonngecTBo TemoThl, MOIy4yaeT ra3, HOJHOCTHIO pACXOAYETCs Ha YBEIHMUEHUE ero BHYTpEHHEH
SHEPrUH.

b) Tenno, nepenaBaemoe raza, 4aCTUYHO PacXoyeTcsl Ha YBEJIMUEHUE BHYTPEHHEW SHEpPruu rasa.

B) Bo Bpemst pacumpenus ra3a B TEIJIOM30JIUPOBAHHON €MKOCTH MPOUCXOJUT €ro OXJIaXICHHE.

24 Kaxkoil nponecc Ha3bIBAETCS N30TEPMUYECKHIN:

A) Bce Temo, yTo moiay4aer ras, 3aTpauMBaeMoe Ha BHINOIHEHUE UM PaOOTHI.

b) Bo Bpems pacimmpenus ra3a oH OTJaeT TEIIo, @ €ro BHYTPEHHSISI SHEPT Usl YBETMUUBAETCA.

B) Tenno, nepenaBaemoe raza, 4aCTHYHO PACXOy€ETCs Ha YBEJIMUYEHUE BHYTPEHHEHN SHEpruu rasa.

25.Kakoi nponecc Ha3bIBAETCs N30POXHBIN:

A) Bce Temio, yTo moiy4aer ras, 3aTpaulMBaeMoe Ha BHINOIHEHNE UM PaOOTHI.

b) KonmuecTBo TEmIOTHL, MOIyYaeT ras, NOJHOCTBIO PACXOAYETCs Ha YBEIMYEHUE €r0 BHYTPEHHEH
SHEpPruM.

B) Temo, nepegaBaeMoe ra3a, 4aCTUYHO PACXOLYETCs HAa yBEIMUEHHE BHYTPEHHEH SHEPruu rasa.

26.Cpena, COOTBETCTBYIOIIASI CBOOOTHBIM JICKTPOHOM:
A) I'as.

b) MeTamn.

B) Dnextponurt.

27.Cpena, COOTBETCTBYIOIIAS MOJOKUTEIBHBIM U OTPUIIATEIbHBIM HOHAM:
A) DnekTpouT.

b) dusnexTpuk.

B) IlonynpoBoaHuK.

28.Cpena, COOTBETCTBYIOIIEH AJIEKTPOHAM, MOJ0KUTEIBHBIM U OTPUIIATEILHBIM HOHAM:
A) INdIIeKTPHK.

b) DnekTponwur.

B) l'as.

29.Br1bepuTe npaBUIbHOE YTBEP)KIEHUE:

A) Ilo 3akony Oma uis yyacTKa 1[€NU CUJjia TOKa SBJISIETCS MPSMO MPONOPLMOHATIbHA HANIPSXKEHUS,
MPUITIOKEHHOTO K 3TOM yyacTKa Lenu, 1 00paTHO MPONOPILUOHATIbHA K €€ COMPOTHBIICHUIO.

b) Ilo 3akomy Oma 1us ydacTka LENM CUJla TOKa SBJISETCS MPsAMO MPONOPLHMOHAJIbHA
COIPOTUBJICHUIO, MPHUJIOKEHHOW K OTOW ydacTka Lend, M OO0paTHO MpONOpLHUOHAIbHA K €€
COIIPOTUBJICHUIO, BO3BE/ICH B CTEIEHbD.

B) Ilo 3akony Owma s y4yacTka IemM CHJIa TOKa SBISIETCA MPSMO MPOMOPIIMOHAIBHA
CONPOTUBJICHHIO, TPUIIOKEHHOH K 3TOH yJ4acTKa Lenu, 1 00paTHO MPOMOPIIMOHATIbHA K €€ HAIIPSKECHUIO.

30.ITna3ma — 3t0:

A) TloTeHnua, BO3HUKAIOUIUM TPU U3MEHEHUH HAMIPSDKEHUS MEX/1y MTPOBOJIOKON U IIMJIMHIPOM.

b) Odenp Masioe COMpOTUBIIEHHE IIEMH, BO BpeMsl KOTOPOro BO3HHMKAaeT HoBas (popma Ia3oBOro
paspsna.

B) YacTHuHO UM OJHOCTHIO MOHU3UPOBAHHBIM Tas.
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31. BeiOepute BepHblil oTBeT. TemnepaTypa HaeaJbHOIo raza moHusmiach ot t1 = 567 °C no tp =
147 °C. IIpu 3TOM cpeaHss KHHETHYECKAs SJHEPrusl ABUKEHUS MOJIEKYJI ra3a:

A) ymeHbIIMIIach B 2 pasza

b) ymenpmmnace B 3,85 paza

B) He uzmenumnace

I') ysenmumiacs B 3,85 pasa

32. Berauciure. [TnotHocTs 30mota p = 19,3 -+ 10° kr/m®, Momsipras macca M = 197 - 107 kr/mons.
Cpennee 3HaYeHUE 00beMa, 3aHUMAaEeMOr0 OJTHIM aTOMOM 30JI0Ta, PABHO:

A)0,7 107 M

B)1,7-10%° M

B)2,7 - 102 m®

N3-10%wm

33. VkaxuTe NpaBUiIbHBIA OTBET. B uUIMHApPE NpU C:KATHUU BO3AYyXa JABICHUE BO3PACTAET C p1 =
70 kIIa o p2. Ecim temneparypa B Hadane cxatus paBHsutack T1= 250 K, a B konue — T> = 700 K n
OTHOILIEHHE 00bEMOB 110 U 1ocie ckatus Vi/V2 = 5, To KOHEYHOE IaBJICHUE P2 PABHO:

A) 350 kIla

b) 482 xlIla

B) 562 klIla

I') 980 xI1a

34. OtmeTbTe BepHbI BapuaHT. VeanpHbli OAHOATOMHBIN ra3 coBepimi padboty A = 300 Jx.
Ecnu mporiece 6611 aanabaTHBIM, TO BHYTPEHHSIS SHEPrus rasa:

A) ymenbuniack Ha 600 Tx

b) ymensmmnace Ha 300 [k

B) He usmenunacey

I') ysenmmunnace Ha 300 [k

35. Beibepute BepHbIi BapuaHT. [1o KOJbIIeBON aBTOMOOMIIBHOW Jopore JUIMHOH L = 9 kM B o1HOM
HAIPaBIICHUH €IyT TPy30BOH aBTOMOOWIIb U MOTOIHUKIHCT. CKOPOCTh MOTOLHMKIMCTA paBHA 72 KM/d.
N3BecTHO, 4TO CKOPOCTH IPy30BOTO aBTOMOOUIISE MEHbIIIE CKOPOCTH MOTOLMKIMCTA. Eciin B HayanbHBIN
MOMEHT BpEMEHHU OHU HaXOJIUJIMCh B OJTHOM MECTE, a 3aTeM MOTOITUKIUCT 00OTHAT aBTOMOOUIIb Ha OJTUH
KpyT 4yepe3 15 MuH, TO CKOPOCTh aBTOMOOMIISI PaBHa!

A) 13 km/4

b) 24 xm/u

B) 36 xm/u

I') 65 km/ua

36. Beruucnure. ABTOOYC TBHIKETCS NMPSAMOJIMHEHHO M paBHO3aMEIJICHHO C YCKOPEHHUEM a = 2 m/c?,
OH yMEHBIINJI CBOK CKOPOCTh € V1 = 20 M/c 10 V2 = 14 M/c 3a Bpems:

A)lc

b)2c

B)3c¢c

INSc

37. Pemmte 3amauy. ['py3 Maccoii m HaXxoAMTCS HAa TOPU3OHTAIBHOW IIEPOXOBATON MOBEPXHOCTH.
Ilog neiictBMEeM TMOCTOAHHOW Cuibl F, HampaBlIeHHON TOpPU3OHTAIbHO, TIpy3 IMEpeMelaeTcs Ha
pacctosinue L = 16 m 3a Bpems t = 4 c. Eciau ko uument tpenus rpysa mo nosepxHoctu k = 0,3, a
pabota cunsl F mo mepememienuto rpyza A = 16 x/[x, To macca rpy3a paBHa:

A) 15 xr

b) 30 xr

B) 150 xr
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I') 200 kr

38. Brruuciure. TemnepaTtypa uaeanbHOro rasza noseicuiack ot t1 = 100 °C o tp = 300 °C. Ilpu
ATOM CpEAHsSl KBaapaTUYHasi CKOPOCTh JBM)KCHUS MOJIEKYJI rasa:

A) ymenbimiiach B 1,54 paza

b) ymenpummiace B 1,24 pasa

B) He usmenunacey

I') ysenmmumiacs B 1,24 pasa

39. OtmeTtbTe BepHBbI BapuaHnT. [InmoTHocTh Meau p = 8,9 - 10° xr/m®, MossipHast Macca M = 63,5 -
10 kr/moub. Cpennee 3HaueHue 00beMa, 3aHUMAEMOr0 OJTHUM aTOMOM MEIH, PaBHO:

A) 12109

B)1,2- 102 M

B)2,7 - 102 m®

N3-10%m°

40. Beruucnure. B mumHApe npu cxaTuu Bo3Ayxa JaBiieHHe Bo3pacTaeT ¢ pp = 125 klla go p2 =
800 kIla. Eciu Temmniepatypa B Hayane cxatus T1 =200 K, a B konnie — T2 = 300 K, u HavaibHBIH 00BeM
V1 =200 1, To KOHEUHBIH 00beM V3 paBeH:

A)47 n

b) 54 n

B) 88 1

)9 n

YcTHBI onipoc
. Uro Takoe mexaHnka? OCHOBHas 3a/1aya MEXaHUKH.
. Uto Takoe marepranpHas TO4Ka?
. UTO 3HAaYUT onucaTh MEXaHUYECKOE JBHKEHUE?
. Uto Takoe cucrema orcuera’?
. Uto Ha3bIBaeTCs1 CBOOOIHBIM NaJ€HUEM Te?
. Kakoe nBukeHue Ha3pIBaeTCA KPUBOJINHEHHBIM?
. Kakue cucrembl Ha3pIBatOTCS MHEPIUATbHBIMU?
. B xakux enunnnax nsmepenust B CU Beipaxaetcs cumna?
. Uto Takoe nedopmanus’?
10. Chopmymnupyiite nepBsiii 3aKoH HpioToHa.
11. Chopmynupyiite BTOpoii 3akoH HproToHAa.
12. Chopmynupyiite Tpetuii 3axkoH HproToHa.
13. Chopmymupyiite 3aKkoH BceMupHOTo TATOTEHHUS .
14. ChopmynupyiTe 3aKOH COXpaHEHUS UMITYJIbCa
15. Jlaiite onpeneneHue paboThl B MEXaHUKE
16. laiiTe onpeneneHue KUHETUY €CKON U MTOTCHIIMAIBHON SHEPTUU
17. ITonsiTne MOIHOCTU. ENMHUIIBI U3MEPEHNUS.
18. Kakue yTBepk1eHHS J€KaT B OCHOBE MOJIEKYJISIPHO-KMHETUY€CKOU TeOpHru?
19. BpoyHOBCKOE IBUKEHUE.
20. ITousTHE MOEATIHLHOIO rasa.
21. [loHATHE N30TEPMHUYECKOT 0, H300apHOr0, H30XOPHOTO IPOLIECCOB.
22.Yro Ha3pIBalOT BHYTPEHHEHN dHEpruen?
23. ®opMyaHpOBKa MEPBOrO 3aKOHA TEPMOANHAMUKH.
24. ChopmynupyiTe 3aKOH COXpaHEHHS 3JIEKTPHUUECKOro 3apsa.
25. IlonsTe HaNPsSHKEHHOCTH IEKTPUUYECKOTO MOJISL.
26. Yro Takoe KOHJIeHCcAaTOp?
27. IloHsiTHEe CUIIBI TOKA.

O 00 1 N B~ W —
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28. 3akon Oma J1s ydacTKa LenH.

29. [TapayienbHOE, TOCIEI0BATEIBHOE U CMEIIAHHOE COSAMHEHNE IIPOBOJHUKOB.
30. 3axon OMa [JIst ITOIHOM LIEMH.

31. Yro takoe nosiynpoBoaHuk? IIpuBenure npumepsl moaynpoBOIHIUKOB
32. Yro npeacTasisieT coOO0M MarHUTHOE T0JIe?

33. Cuna Amnepa u Jlopenna. Kak onpeaenuTs ux HanpaBjieHHE?

34. B yem 3aKimtodaeTcs sIBJICHUE YJIEKTPOMArHUTHOW WHTYKITHH?

35. Yro Ha3bIBaOT CAMOMHIYKIUEH?

36. Kakoe aBrkeHHE HA3LIBAIOT KOIeOATEILHBIM?

37. Kakue kosnebaHusi Ha3bIBalOT CBOOOJHBIMH, BBIHYKIECHHBIMA U TAPMOHUYECKUMU?
38. IlonsiTe aMIIIUTY B, IEpUO/A U (a3bl KOJIeOaHUH.

39. Yro Ttakoe pe3oHaHC?

40. [lonsiTHE MEPEMEHHOTO TOKA.

41. Yto Ha3bIBAIOT 3JIEKTPOMArHUTHBIMU KOJICOAHUSIMHU.

42. Onpenenenue BoiHbl. Kakue ObIBatoT BOJIHBI?

43. [lonsiTue cera.

44. 3aKOHBI OTPaXKEHUS, IPEIIOMIICHUS.

45. Yto Takoe nuH3a? Kakue BUAbI JIMH3 CYIIECTBYIOT?

46. Yto Ha3bIBAIOT IUCIIepcU e, nHTepdepeHIuei u nudpakiueii ceera’?
47. SIBnenue dpororddexra.

48. CtpoeHue aToma.

49. Ilepss1it noctynat bopa.

50. Bropoii noctynar bopa.

51. Yro Takoe paluOaKTUBHOCTH?

52. Anbda, 6era, ramma-paiMOaKTHBHOCTD

53. Onpenenenue sHEPruu CBA3U.

54. Kakumu cuiiamu yAepKMBarOTCs MPOTOHBI M HEUTPOHBI B siipe aToma?

4.5. OueHo4YHbIE CPeACTBA AJIs1 POBeACHUS NMPOMEKYTOYHOH aTTecTaluu

Bonpocsl 151 npoBeieHUsI IPOMeKYTOYHOM aTTecTanuu
. OcHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KHHETHYECKON TEOPHH Ta30B.
. Temneparypa u ee usmepeHue.
. 'a30BbIC 3aKOHBI.
. AOCONIOTHBII HYJIb TEMIIEPATYPBHI.
. Tepmonnnamuyeckas 1kajia TeMIIEPaTyphl.
. YpaBHEHUE COCTOSIHUA UJ€aIbHOr O ra3a. MoJssipHast ra3oBasi HIOCTOSIHHASL.
. BHyTpeHHss 3Heprus uaeanbHOro rasa.
. Pabora u tenzora kak (opMbl epeaady YHEPruH.
. TermoemkocTh. Y aenpHas TEMIOEMKOCTb.
10. YpaBHeHHUe TEMI0BOro OaiaHca.
11. [IepBoe HauaIO TEPMOAMHAMUKHY.
12. AauaGaTHbIii poruecc.
13. Ilpunnun neiictBus termoBoit mammuel. KIT/] TennoBoro neurarens.
14. Bropoe Hauaao TEpMOAUHAMUKH.
15. XononunapHble MalIUHBIL.
16. TernuoBble IBUTATEIH.
17. Oxpana npupossl.
18. Ucnapenue u koHieHcanus. HachlleHHbIN ap U ero cBOMCTBA.
19. Kumnenue. 3aBUCHMOCTb TeMIepaTypbl KulleHus OT AaBieHus. [leperperwiii map u ero
UCIOJIb30BAaHUE B TEXHUKE.
20. XapakTepruCTHKA XKHUIKOTO COCTOSHHSI BEIIECTBA.

21. XapakTepucTHKa TBEPIOTO COCTOSIHUS BEIIECTBA.
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22. IInaBieHHe U KPUCTAILIM3AIINS.

23. DNeKTpUYECKUid 3apsj U €ro CBOMCTBA. 3aKOH COXpaHEHHUs 3apsia.

24. 3akon Kynona.

25. DneKkTpudecKoe more.

26. Hanpspk€HHOCTD 3JICKTPUYECKOro 1oJist. [TprHITMN CyTIepIio3uIiuy MmojeH.

27. PaboTa cu 3JIeKTPOCTaTHYECKOTO MOJIS.

28. ITorennuan. Pa3HocTh MOTEHIIMATOB. DKBUIIOTEHIIMAIBLHBIE IOBEPXHOCTH.

29. CBs13b MEXKy HAMPSHKEHHOCTHIO U PA3HOCTHIO MMOTEHITUATIOB DJIEKTPUUECKOTO TOJIS.
30. dunniekTpukH B 2JIeKTpudeckoM moJe. [Tonspuzanust TuaneKTPUKOB.

31. IIpoBOHUKY B AJIEKTPUUECKOM I1OJIE.

32. Konpgencaropel. CoelMHEHHE KOHICHCATOPOB B OaTapero.

33. DHeprus 3apsHKEHHOTO KOHASHCATOpA. DHEPIHsl dJIEKTPUIECKOTO TOJIS.

34. YcnoBus, HEOOXOIUMBIE JIJIs BOSHUKHOBEHHUSI U TTOICPKAHUS AIIEKTPUICCKOT O TOKa.

Bonpocsl mist nuddepeHINPOBAHHOTO 3a4€Ta

1. Mexanuueckoe nBmwxkenue. Cucrema otcuera. MartepuanbHass Touka. Tpaekropus. [lyTs.
[lepemenienne. OTHOCUTENBLHOCTD JIBHKEHUS.

2 IlpsimonuHeiiHoe paBHOMEpHOE IBHKeHUE. CKOpOCTh.

3.HepaBuomepnoe aBmxenue. CpenHss CKOPOCTh. MTHOBEHHAs CKOPOCTb.

4.YckopeHnue. PaBHOyCKOpeHHOE MPSIMOJIMHEHHOE ABUKEHUE.

5.Ilepemernienue u NpORAEHHBIN My Th IPU PABHOMEPHOM M PAaBHOYCKOPEHHOM JIBUKEHUH.

6.CBoOotHOE TTaIeHHE.

7.JIBM>KEeHHE TIO OKPY>KHOCTH C TTIOCTOSTHHOW 11O MOAYJTIO CKOPOCTBIO.

8.ITepBriii 3akoH HproToHa. IHEpIIMaIbHBIC CHCTEMBI OTCUECTA.

9.B3aumozeiicTBre Ten. YCKOpeHHe Tel Py B3auMOICHCTBUU. Macca.

10.Cumna. Bropoii 3akon Hetotona. Tpetuii 3akon HeroToHa.

11.Cuner B ipupoje. Cuitbl ynpyrocTH.

12.Cunbl Tpenus.

13Cwuiia BceMUpPHOTO TSATOTEHHUS.

14.Cuna tsoxectu. Bec Tena. HeBecoMocTs.

15.Mmnynbe Tena. 3aKOH COXpPAHEHUSI UMITYJIbCA.

16.mnynbce cubl. PeakTuBHOE TBHKEHUE.

17 .Mexannueckas paboTa.

18.Momnraocts. KIT/I.

19.0ueprust. [ToTeHnnanbHass SHEPTHSL.

20.Kunernueckast YHEprusl.

21.3aKk0H COXpaHEHUsI MEXaHUYECKOW YHEPIUH.

22.0OcuoBubie nonoxxernss MKT. Macca u pa3mepbl MOJIEKYJI.

23.Uneanbubiii ra3. JlaBnenue raza. OcnoBHoe ypaBHeHue MKT rasa.

24. TemmnepaTypa u ee usmMepeHue. ['a30Bbie 3aKOHBI.

25.A0contoTHas TemnepaTypa. Y paBHEHUE COCTOSHUS UEaTbHOrO rasa.

26.BayTpeHHss SHEPTrHst HAeaIbHOro ra3a. [1epBrlil 3aK0H TepMOIUHAMHUKH.

27 IlpumMeHeHue epBOro 3aKOHA K pa3IMYHbIM MpoleccaM. AnradaTHbIN Iporecc

28 ITpunmun aeiictBus temioBoi MamuHbl. KITJ[ TerioBoro npurarens.

29.Mcnapenue u KoHieHcanus. HachleHHbIH map 1 ero cBOMCTBA.

30.A06co0THASE M OTHOCHTENIbHAS BIAKHOCTh BO3/IyXa.
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Ipuioxkenue 1
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