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1. TACHOPT
padoueld mporpaMmsbl y4eOHOM TUCUUILINHBI

06.1 EcrectBo3nanue: usnka

1.1. O6s1acTh NpuMeHeHUs1 padoveil NPOrpaMmMbl y4eOHOH TUCHUIIIMHBI

Pabouas mnporpamma yueOHONl aucuuiuinHbl «EcTecTBO3HaHMe: (U3MKa» COOTBETCTBYET
QenepatbHOMY TOCYAApCTBEHHOMY OOpa3oBaTeNbHOMY CTaHIAPTy CpexHero (MOJHOro) oOmiero
o0Opa3oBaHUs, yTBEpXKJACHHOMY Npukazom MwuHoOpHayku Poccum ot 17 mas 2012 1. Ne 413 «O6
YTIBEPXKICHUH (DeliepalIbHOrO0 TIOCyJapCTBEHHOIO O00pa30BaTEIbHOIO CTAaHJApTa CpenHero (II0JHOIO)
o011ero 00pa3oBaHUs.

IIporpamma  oOmieoOpa3zoBarenbHOM  ydeOHOW  muctumianHbl  «EcrecTBo3HaHue:  (u3nka»
npeHa3HayeHa Ui HM3Y4eHHUs ecTecTBO3HaHMs ((u3uku) B mpodeccHoHANbHBIX 00pa30BaTEIbHBIX
OpraHu3alysIX, peaIn3yIoIIUX 00pa30BaTeIbHYIO IPOrPaMMy CPEIHEro 001iero o0pa3oBaHus B peaenax
OCBOCHWUSI TIPOTPaMMBI ITOJITOTOBKY crielainucToB cpennero 3BeHa ([ITICC3) Ha 6aze 0CHOBHOTO 00IIEro
00pa30BaHus MPH MTOATOTOBKE CIEIMATUCTOB CPEIHETO 3BEHA.

[Iporpamma pa3paborana Ha ocHOBe TpeOoBanmii PI'OC cpegnero oobmero oOpa3oBaHwS,
OPEbABISEMbIX K CTPYKTYpE, COJAEP)KAaHUI0 M pe3ylbTaTaM OCBOEHHUS Y4E€OHOH IUCLMITIMHbI
«EctecTtBo3Hanme: Qu3nKay, B COOTBETCTBHH C PeKOMEHIAMAMU 110 OPraHU3aIlMH MOTYYCHUSI CPETHETO
o0miero o0Opa3oBaHus B Ipeziesiax OCBOEHHUs 00pa30oBaTeIbHbIX IPOrPaMM CPEAHEro NpohecCHOHATBLHOIO
oOpa3oBanusi Ha 0a3e OCHOBHOro o0mero oOpa3oBaHUs € ydeToM TpeOoBaHUU (emeparbHBIX
rOCyJapCTBEHHBIX O00pa30BaTENIbHBIX CTAaHAAPTOB M TOJyd4aeMOH Hpodeccud WIM CIEeHUaIbHOCTH
cpeanero mpodeccuoHalbHOrO0 00pa3oBaHusl (MMCbMO JlemapTamMeHTa TOCYAapCTBEHHOW ITOJIMTHKU B
cdepe moaroroBku pabounx kaapos u JIO Munobpuayku Poccun ot 17.03.2015 Ne 06-259).

[Iporpamma yueOHOUM mucumiuimHbl «EcTecTBO3HAaHWE: (QHU3UKA» SBISETCS OCHOBOW IS
pa3paboTku pabouux HporpaMM, B KOTOPbIX HpodeccuoHanbHble 00pa3oBaTeNbHbIE OpraHU3alluy,
peanu3yrolue o0pa3oBaTeIbHYI0 MPOrpaMMy CpelHero oluiero oOpa3oBaHHUsS B IPEJEIax OCBOCHUS
IMIICC3 nHa 6a3e OCHOBHOro o0OLIEro 00pa3oBaHMs, YTOUHSIOT COJEpXkaHHE y4eOHOro MaTepuala,
MIOCJIEIOBATEIBHOCTh €r0 M3YUEHHs], paclpeneieHne y4eOHBIX YacoB, BHUIBI CaMOCTOSTEIBHBIX PadoT,
TEMAaTUKY TBOPUYECKUX 3aJaHui (pedeparoB, NOKIAJA0B, MHIUBUAYAIbHBIX IIPOEKTOB U T. I1.), YUUTHIBAS
cnenu(UKy MporpaMM MOJITOTOBKH KBAaJHM(HIMPOBAHHBIX pPa0OUYUX, CIYXKANMX M CHEIHAaINCTOB
CpEeIHEro 3BeHa, 0OCBaMBaeMOM MpOo(peccuy WK CIEeHUAIbHOCTH.

[IporpaMma MOKET WCIIOJIB30BAaThCS JAPYTMMHU  TPOQGECCHOHATBHBIME  00pa3oBaTEIbLHBIMHU
OpraHu3alUsIMM, PEATU3YIOIMMH 00pa3oBaTeIbHYI0 NPOrpaMMy CpeAHero ooumiero oOpa3oBaHHs B
npenenax ocsoeHus I[IIICC3 Ha 6a3e 0ocHOBHOIO 0011ET0 00pa30BaHMUS.

1.2 MecTo y4eOHOIi JUCHUIIMHBI B CTPYKTYPe OCHOBHO# mpodeccHoHATbHOI

00pa30BaTeJIbHOM MPOrPpaMMBbI

Pabouas nporpamma peanuzyercs B npezenax ocsoeHust OIIOIT CITO na 6a3e ocHOBHOTO 00111ero
oOpa3oBaHusi C TModydeHHeM cpenHero obmero ooOpazoBanus (IIIICC3) wu  wusywaercs B
00111€00pa30BaTEILHOM IIHKJIE.

JlanHast yyeOHasi AMCHMILIAHA BXOJIUT B COCTaB 0a30BBIX IUCIHMIUIMH 0011€00pa3oBaTeIbHOTO
mukia ITIICC3.

1.3. Hean m 3agaum y4yeOHOW JMCHUILVIMHBI — TpPeOOBaHHMSI K pe3yjabTaram
OCBOCHUSA YUEOHOM TMCIUTIIUHBI:

PaGouas Iporpamma y‘{C6H0ﬁ JUCHUIIIIMHBI OPUCHTHPOBAHA HA JOCTHIKCHUC CIICAYIOIUX LICIeH:

1. OCBOCHHE 3HAHUW O COBPEMEHHOW €CTECTBEHHO-HAyYHOM KapTMHE MHpa W METoJAax
€CTeCTBEHHBIX HAyK; 3HAKOMCTBO C Hauboiee BaXHBIMH WACIMH U JOCTH)KCHUSIMHU
€CTECTBO3HAHMS, OKA3aBIIMMU OMPEAEIISIONICE BIMSIHUE HA PA3BUTUE TEXHUKHU U TEXHOJIOTUH;

2. OBJIa/ICHUE YMEHHUSIMHU IPUMEHSTD MTOJyYSHHbIE 3HAHUS JJIs1 OOBSICHEHHS SIBICHUIA OKPYKAIOIIETO
MHUpa, BOCHPUATHA HWHGOPMAIMU €CTECTBEHHO-HAYYHOTO M MPO(EeCcCHOHAIBHO 3HAYUMOTO
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COJIEp’KaHusl; pa3BUTHE WHTEJUIEKTYAIbHBIX, TBOPUECKHUX CIOCOOHOCTEHl U KPUTHYECKOIO
MBIIUICHUS] B XOJI€ MPOBEACHUSI MPOCTEHIIINX UCCIEI0BAaHUM, aHAIN3a SIBJICHUH, BOCIPUATUSA U
MHTEPIPETAIMH €CTECTBEHHO-HAYYHOU MH(OpMaLINU;

3. BOCIIUTaHHE YOEXKIEHHOCTH B BO3MOXXHOCTH IMO3HAHUS 3aKOHHOW MPUPOABI M HCIOJIb30BAHUS
JOCTMKCHHM €CTECTBEHHBIX HAYK I PA3BUTUS HMBUIM3ALUH U TOBBIIICHUS KA4€CTBA KU3HU;
4. NPUMEHEHHE eCTECTBEHHO-HAYYHbIX 3HAaHUH B NPOPECCHOHATBHON  JEATEIBHOCTH U

IIOBCETHEBHON KM3HM s oOecrieuyeHHsl O€30IaCHOCTH >KU3HEIESTEIbHOCTH; TPaMOTHOIO
HCIIOJIb30BAaHUSI COBPEMEHHBIX TEXHOJIOTUI; OXPaHbl 310POBbs, OKPYKAIOIIECH CPEBI.

OcBoenue coaepkanuss ydeOHOW nmuciuIumHbl «EcTecTBO3HaHUWE: Qu3nkay obecrnedynBacTt
JOCTHDKEHUE CTYJCHTAMU CIEAYIOIINX PEe3yIbTaTOB:

JUUYHOCMHBIX .

1. YCTOWYMBBIA MHTEpPEC K UCTOPUM U JIOCTHIKCHUSM B OOJIACTH ECTECTBEHHBIX HAYK, YYBCTBO
TOPJOCTH 32 POCCHICKUE €CTECTBEHHBIC HAYKH;

2. TOTOBHOCTb K TIPOJOJDKCHHIO OOpa30BaHMs, TOBBILICHUIO KBAIM(UKAMK B H30paHHON
podeCcCHOHATIBHON AEATEILHOCTH C UCTIOJIb30BAHUEM 3HAHUK B 00JIaCTH €CTECTBEHHBIX HAYK;

3. OOBEKTHBHOE OCO3HAHHE 3HAYMMOCTH KOMIIETEHIMHA B 00JAacTH ECTECTBEHHBIX HAyK I

YCJIOBCKA U O6H.[CCTBa, YMCHHUEC HUCIOJIb30BATh TCXHOJOTUNYCCKUC JOCTUKCHUSA B obnactu (1)I/I3I/IKI/I,
XUMHU, Oouonoruu JJIsA IIOBBIICHHUA COOCTBEHHOI'O HHTCJUICKTYAJIbHOT'O pa3BUTHUSA B BI)I6paHHOI>'I
HpO(beCCHOHaHBHOﬁ ACATCIIBHOCTH,

4. YMEHHUE MPOAHAIN3UPOBATh TEXHOTCHHbIE MOCIEACTBUS JAJs OKpYXarolled cpeibl, ObITOBOH M
IIPOM3BOJICTBEHHON JESATEILHOCTH YEJIOBEKA;

S. TOTOBHOCTb CaMOCTOSITEJIbHO JIOOBIBATH HOBBIE Ul CE0Sl €CTECTBEHHO-HAy4YHbIC 3HAHUS C
WCTIOJIH30BAHUEM IS TOTO TOCTYITHBIX UCTOYHUKOB MH()OpMAIHH;

6. YMEHHUE YIPABJIATh CBOEH IO3HABATEIIbHOW AEATENbHOCTHIO, MPOBOJUTH CAMOOLIEHKY YPOBHS
COOCTBEHHOT'O MHTEJUIEKTYaJIbHOTO PA3BUTHS;

7. YMEHHUE BBICTpPAUBaThb KOHCTPYKTHBHBIE B3aMMOOTHOLIEHHS B KOMAaHJE IO PEIHICHUI0 OOIINX

3a7a4 B 00JIACTH €CTECTBO3HAHMS;

Memanpet)memnblx:

1. OBJIQJICHUE YMEHHUSIMH M HAaBBIKAMH pAa3JIMYHBIX BHUIOB ITO3HABATEIbHOW MESITEIBHOCTU IS
M3YYECHUS PA3HBIX CTOPOH OKPYKAIOIIEr0 €CTECTBEHHOTO MUPA;

2. MPUMEHEHUE OCHOBHBIX METOJIOB TO3HAHUs (HAOMIOJEHUS, HAYYHOTO OJKCIIEPUMEHTA) JUIst

W3YYECHUS PA3JIMYHBIX CTOPOH E€CTECTBEHHO-HAYYHOW KapTHUHBI MHUPA, C KOTOPHIMU BO3HHUKAET
HEOOXOMMOCTh CTAIKUBATHCS B MPO(ECCUOHATBLHOM cdepe;

3. YMEHHUE ONpeAENATh LEeNU U 3a/1a4l AEATeNbHOCTH, BBIOUpATh CPEJCTBA JJIS MX JOCTHKEHUS Ha
IIPAKTHKE;
4. YMEHHE HCIOJb30BATh PA3JIMYHBIE HCTOYHMKM JUISl IIOJIYYEHHS E€CTECTBEHHO-HAYYHOU

I/IH(I)OpMaI_II/II/I 1 OOCHHUBATL €€ NOCTOBCPHOCTL TSI JOCTUKCHU A ITOCTABJICHHBIX neiaen u 3aaay,

npPeoOMenmHbIX:

1. c(hOpMHUPOBAHHOCTH MPEACTABICHHUI O 11EJIOCTHOM COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHHE
MHUpa, IPUPOJIE KaK €AMHON IEJIOCTHON CHCTEME, B3aUMOCBS3HU Y€JI0OBEKa, MPUPOJIBI U OOIIECTBa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX MaciiTabax BeeneHHoit;

2. BIIQJICHUE 3HAHUAMH O HaumboJiee BaXHBIX OTKPBITHSX U JIOCTIDKCHHSX B 00JacTH
€CTECTBO3HAHMS, NOBJIUSABIIMX HA SBOJIIOLUHUIO MPEACTABIEHUN O IPUPOJIE, HA PA3BUTUE TEXHUKHU
W TEXHOJIOTHIA;

3. Cc(OPMHUPOBAHHOCTh YMEHHUSI TPHUMEHATh €CTECTBEHHO-HAYYHbIE 3HAHMUA IS OOBSICHEHUS
OKPYKaIOIINUX SIBJICHUH, COXpPaHEHHUS 3/10pOBb4, obecrieueHust 0e30MmacHOCTH
KHU3HEIEATeNbHOCTH, OEpEXHOT0 OTHOLICHHUS K IPUPOJIE, PAllMOHATIBHOTO MPUPOAONOIb30BAHUS,
a TaK)Ke BHITIOJHEHUS POJIM TPaMOTHOTO TOTPEOUTENS;

4. C(bOpMI/IpOBaHHOCTB HpeI[CTaBJ'ICHI/Iﬁ 0 HAYYHOM MCTOJAC IMO3HAHHA HNPpUPOAbI U CPCACTBAX
HU3YyUCHUA MCTraMupa, MakKpoMHpa WU MHKpPOMHUPA; BIAACHHUC IpHEMaMHU C€CTCCTBECHHO-HAYYHBIX
Ha6ﬂI0,[[€HPIfI, OIIBITOB, I/ICCJ'ICIIOBaHI/Iﬁ 1 OICHKU NOCTOBCPHOCTHU IMOJIYYCHHBIX PC3YJILTATOB,
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5. BJIaJICHUE TOHSATHWHBIM allllapaTOM €CTECTBEHHBIX HAyK, ITO3BOJISIONIMM II03HABATh MHP,
y4aCTBOBATh B AUCKYCCHAX II0 CCTCCTBCHHO-HAYYHBIM BOIIPpOCaM, HCIOJb30BATH PA3JIMYHBIC
WUCTOYHUKH WH(OpMAaIuu Il MMOATOTOBKH COOCTBEHHBIX palbOT, KPUTHUYECKH OTHOCHTHCS K
coobmenussiMm CMU, coneprkamuM HaydIHYIO HHPOPMAITHUIO;

6. C(OPMHUPOBAHHOCTh YMEHMHM IIOHUMAaTh 3HAUYUMOCTh €CTECTBEHHO-HAy4HOIO 3HAHUA IS
KaX/IOTO YEeJIOBEKa HE3aBUCHMO OT €ro Mpo(hecCHOHAIBHOW JEeSITeIbHOCTH, PAa3udaTh (aKThl U
OLIEHKH, CPAaBHMUBATh OLICHOYHBIE BBIBOJBI, BUJETh UX CBSI3b C KPUTEPUSIMU OLEHOK U CBS3b
KPUTEPUEB C OIIPENEICHHON CUCTEMOM LICHHOCTEH.

1.4. PexomeHnayeMoe KOJHYECTBO 4YaCOB HA OCBOCHHE padoyeil MPOrpaMmbl
y4eOHO! TUCHUIINHBI:

0 CHEeLUAIbHOCTU [ 44.02.01 | | HomxonsHoe 06pazoBanue

BCEr0 4acoB B TOM YHCJIE
MaKCHMaJIbHOW yueOHON HArpy3Ku oOydaromerocs 4acoB, B TOM YHCIIe
00s13aTeNbHOM ayIUTOPHOI Y4eOHOM Harpy3Ku 00yJaromerocs 4acoB,

CaMOCTOSITEIbHOM pa6OTI>I o6y11a10meroc;1 4acCoB,



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCHUNJIAHBI

2.1. O0bem y4eOHOH JUCHUIIMHBI U BUbI Y4eOHOH padoThl

Ne Bua yuyeOHoi1 padoThbI O0bem
4acoB

1 | MakcumanbHas yueOHasi Harpy3Kka (BCero) 58

2 OO6s3arenpHas ayAUTOpHasl yueOHasi Harpy3Kka (BCero) 39

B TOM YHCIIE:

2.1 Jlexknuu 12

2.2 | CeMHHAapCKUE U MPAKTUYECKUE PaOOTHI 27

3 | CamocTosTenbHas pabota odydaromierocs (Bcero) 19
Wrorosas arrecranus B popme mudGepeHnnpoBaHHOTO 3a4eTa, 2 CEMECTP
Wroro 58




2.2. TemaTu4yecKMid IJIAH M COIEPKAHUE YUe€OHOI JUCUUIJINHbBI

06.1 EcTrectBo3nanue: Gpuzmka

Homep pa3neJioB u HaumeHnoBaHue pa3/jesioB U TeM Obnem Yposenp

TeM Conep:xaHue yueOHOro MaTepuasa: JeKUHH, uacos ocBocHu
ceMHUHAapCKue (MPAKTUYeCKUe) 3aHATHS;
J1abopaTopHbIe H KOHTPOJIbHbIE PadOThI;
CaMoOCTOSITeJIbHAsE padoTa 00y4al0IuXCcs

1 2 3 4

Paznea 1. Bsenenne

Tema 1.1. ®duznka — pyHmaMeHTalIbHas HAyKa O IPHUPOJIE.

Jlexmn BBenenne 1

CojneprkaHue yueOHOro MaTepuaia

1 ®dusuka — QyHIaMeHTaIbHAS HAYKa O IPUPOJIE. 1

2 EcTecTBeHHO-HAYYHBIN METOJ IO3HAHUS, €T0 BO3MOKHOCTH M TPAHULIBI 1
MIPUMEHUMOCTH.

3 EnuHCTBO 3aKOHOB IPUPOJIBI M COCTaBa BELIECTBA BO BCeneHHOM. 1

4 OTKphITHS B PHU3HKE — OCHOBA IPOTpecca B TEXHUKE U TEXHOIOTUH 1
IIPOU3BOJCTBA.

CamocrosiTenbHast CocTaBUTh KOHCIIEKT 1O TeMe: «ECTecTBEHHO-HAYYHBIM METOL 1
paboTa CTyICHTOB TTO3HAHUS

Pasgen 2. MexaHuka

Tema 2.1. Kunematnka

Jlexun OCHOBBI KHHEMATUKA 1

Conepxanue yueOHOro MaTepuana

1 MexaHn4ueckoe JBHKECHHE. 2
2 Cucrema oTcuera. 2
3 TpaekTopHs ABUKECHUSI. 2
4 ITyTs. 2
5 Iepemenienue. 2
6 PaBHOMepHOE MPSIMOJIMHENHOE ABM)KEHUE. 2
7 CxopocTth. OTHOCHTEIHPHOCTh MEXaHUIECKOTO JIBIKEHUSL. 1
8 3aKOH CJI0XKEHHS CKOPOCTEH. 1
9 CpenHsisi CKOPOCTh PU HEPABHOMEPHOM JIBIIKEHHH. 1
10 MrHoBeHHas! CKOPOCTb. 1
11 PaBHOYCKOpPEHHOE IIPSIMOJIMHENHOE JIBUIKEHUE. 2
12 YckopeHue. 2
13 CB00OIHOE TIAJICHUE TETI. 2
CeMuHapckue u Pemenue 3amau mo teme: «OCHOBBI KHHEMATUKI 2
NpaKkTHYeCKUe paboThI
CamocrosiTensHast Pemenue 3ama4d o teme: «OCHOBbI KHHEMATHKIN 2
paboTa CTy/IEeHTOB

Tema 2.2. JluHamuka.
Jlexun OCHOBBI TMHAMUKHA 1
Conepxanne yueOHOro MaTepuaa
1 Macca u cuna. 2
2 BzaumogeiicTBue Te. 1
3 3aKOHbI JUHAMUKH. 2
4 Cuisl B ipupoJIE. 2
5 3aK0H BCEMUPHOTO TATOTCHHUS. 2
CeMuHapckue u HccnenoBanue 3aBUCUMOCTH CHITBI TPEHHSI OT Beca Tela. 1
npakTH4YecKue paboTsl | Pemenue 3a1a4a o reme: «OCHOBBI TMHAMUKNY 1
CamocTosTenbHas Pemenwne 3amaua mo teme: «OCHOBBI TUHAMUKID) 1
paboTa cTyJIeHTOB

Tema 2.3. 3aKOHBI COXpaHEHHs B MEXaHUKE
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Homep pa3nesioB u HaumeHoBaHue pa3jesioB U TeM Obnem Yposenn
TEM Coneprxanue y4e0HOT0 MaTepHaJia: JeKIUH, Hacos 0CBOCHMS
ceMUHapCcKue (MPaKTUYeCKue) 3aHATHS;
JIaDopaTopHbie U KOHTPOJIbHbIE padoThI;
CaMOCTOSITeJIbHAsI padoTa 00y4al0IMXCs
1 2 3 4
Jlexuym 3aKOHBI COXpAaHEHHUS B MEXaHHKE 1
Conepxanue yueOHOro MaTepuaa
1 Hmnynsc Tena. 2
2 3aKoH COXPaHEHUs UMITYJIbCa. 2
3 PeakTHBHOE IBHKEHHE. 1
4 Mexannyeckas paboTa. 2
5 MOoUTHOCTS. 2
6 MexaHnueckas SHeprusl. 1
7 Kunerngeckas sueprusi. 2
8 Kunerndeckas sneprus u padoTa. 1
9 [loTreHnmanbHas 3HEPrysl B TPABUTALIIOHHOM I10JI€. 2
10 3aKOH COXPAaHEHUs MOITHON MEXaHUYECKON SHEPrUH. 1
CemuHapckue 1 Pemrenne 3amau mo teme: «3aKOHBI COXpAaHEHHUS] B MEXaHUKE) 1
MPAKTHYECKHE PaOOTHI
CaMocTosTenbHas Pemenne 3amau mo reMe: «3aKOHBI COXpAaHEHHS B MEXaHUKE» 1
paboTa cTyIeHTOB
Paznea 3. OCHOBBI MOJICKYJISIPHO# (PHU3MKH M TEPMOJTUHAMUKHI
Tema 3.1. MonekynsipHas pu3HKa.
Jlexkuun 1. OcuoBet MKT 1
Conepxanne yueOHOro MaTepuaa
1 AToMucTHdecKas Teopus CTPOCHHUS BEIIEeCTBA. 2
2 HabnroneHust 1 ONBITHI, TOATBEPIKIAIOIINE aTOMHO-MOJICKYJISIPHOE CTPOCHHUE 1
BEIIIECTBA.
3 Maccsl ¥ pa3Mepsl MOJIEKYJI. 1
4 TenyoBoe ABMKEHUE YACTHIL BEIIECTBA. 2
5 BpOyHOBCKOE JBUIKEHHE. 1
6 WU neanpHblii ras. 1
7 TemnepaTypa Kak Mepa cpeiHel KHHETHYECKOM SHEPIHH YaCcTHIL. 2
8 YpaBHEHHE COCTOSHUSI WI€AITBHOTO Ta3a. 2
9 Mopenb KUIKOCTH. 1
10 IToBEpXHOCTHOE HATSKEHUE U CMa4YMBaHUE. 1
11 Kpucraiinnyeckue 1 aMmopQHbIe BEIIECTBA. 1
CeMuHapckue u Temnepatypa 1
IpaKTUYECKUE paOOThI | ArperaTHbie COCTOSHHS BEIIECTBA 1
Penrenne 3amau mo teme: «MornekyssipHasi QU3MKay 1
CamocrosiTensHast Pemenue 3anau no reme: «MosekymnsipHasi pusnkay 1
pa0oTa cTyIeHTOB
Tema 3.2. TepmoauHaMuka.
Conepxanue yueOHOro MaTepuaa
1 BHyTpeHnHsist aHeprusi. 2
2 Pabora 1 TerooTaavya Kak cnoco0bl U3MEHEHHsI BHYTPEHHEH SHEPruM. 1
3 IlepBbIii 3aKOH TEPMOJMHAMHUKH. 2
4 TeroBble MAIMHBI U UX IPUMEHEHUE. 1
CeMuHapckue u OCHOBBI TEPMOJTMHAMHKH. 1
npakTuyeckue paboTsl | Pemenue 3a1a4 no teme: «OCHOBBI TEPMOTHHAMHUKID) 1
Kontponbubie padotsl | KonTponsHast padota mo paznenam: «OCHOBBI MEXaHHUKH, 1
MOJIEKYJISIPHON (DM3MKH W TEPMOJIMHAMUKIY
CamocTosTenbHas Pemenne 3amau mo teme: «OCHOBBI TEPMOTUHAMUKID) 1
paboTa CTyIeHTOB
Pasnea 4. OCHOBBI 2JIEKTPOAVHAMUKH
Tema 4.1. ONeKTpOCTaTHKA.




Homep pa3nesioB u
TeM

HaumeHoBaHue pa3iesioB U TeM
Conep:xanue yueOHOIro MaTepuasia: JeKunu,
ceMUHapCcKue (MPaKTUYeCKue) 3aHATHS;
JIaDopaTopHbie U KOHTPOJIbHbIE padoThI;
CaMOCTOSITeJIbHAsI padoTa 00y4al0IMXCs

0Oo0beM
4acoB

YpoBensb
OCBOEHUS

1 2

Jlexuym DJIEKTPOCTATHKA.

CojneprkaHue yueOHOro MaTepuaa

BianMmonerictue 3apSKCHHBIX TCJI.

DNIEKTPUYECKUN 3aps/I.

3aKOH COXpaHEHHS DIICKTPUIECKOTO 3apsiJia.

3axon Kynona.

Gl WIN|F-

HHUMU.

SHCKTpOCTaTI/I‘ICCKOC IoJie, €ro OCHOBHBLIC XapaKTCPUCTUKHU U CBA3b MCKAY

RN RN

CeMuHapCKue U
MIPaKTUYECKHAE PaOOTHI

Pemrenne 3amad o teMe: « AIEKTPOCTATHKAY

CamMocTosTenbpHas
paboTa CTyAeHTOB

Pemienue 3anay o teme: «NEKTPOCTATUKA

Tema 4.2. ITocTOSHHEBIN TOK.

Conepxanue yueOHOro MaTepuana

1 I1OCTOSIHHBIN IIEKTPUUYECKUN TOK.

2 Cuna Toka, HallpsDKEHUE, DIEKTPUIECKOEe COMTPOTUBIIECHHE.

N

3 3akon Oma aJis ydacTKa dJIEKTPUICCKOM 1ETH.

CemuHapckue u IToCTOSIHHBIN TOK.

npakTH4YecKue paboThl | Pemenue 3a1a4 mo teme: «I[I0CTOSHHBIN TOK»

[N

HaIpsOKCHUA Ha €€ PA3JIMYHBIX yHYaCTKax.

COopKa 27IeKTpHYeCcKOH LIeNH, U3MEPEHHUE CHIIBI TOKa 1

CaMocTosTenbpHas Pemrenne 3amad no teMe: «I1oCTOSSHHBIN TOK)

paboTa CTy/IEeHTOB

Tema 4.3. Mar»uTHoOE IoJI€E.

Jlexun MarsaurtHoe noiJe.

Conepxanue yueOHOro Marepuana

MarsautHoe 10JI€ ¥ €r0 OCHOBHBIC XaPAKTCPUCTHUKHU.

I[eﬁCTBI/Ie MArduTHOIO 10Jid Ha IMPOBOJHHUK C TOKOM.

3akoH Ammepa.

DIIeKTPOABUTATETIb.

QP IWIN| -

SIBneHne 3H€KTpOMaFHI/ITHOﬁ WHAYKIWHA.

RPN N -

CemuHapckue 1 Pemenue 3anau o reme: «MarauTHoE 1oJie»
NpaKkTHIeCKUe paboThI

CaMocTosTenbpHast
paboTa CTy/IeHTOB

Pemtenue 3agad mo reMme: « MarHuTHoeE 10JIe)

Paspgea 5. Kosnebauus 1 BOJHBI

Tema 5.1. Mexannueckue KojieOaHUs U BOJIHBI.

Jlexun Mexannueckue KojieOaHus U BOJIHBI.

Cojneprkanue yueOHOro MaTepuasia

CB00OOHBIE KOJIEOAHUS.

[lepron, yactoTa M aMIIIUTYAa KoJIeOaHuH.

T"apmoHnUeckue KoaeOanus.

MexanndecKkre BOJTHBI U UX BUJIbI.

3BYKOBBI€ BOJIHEI.

yJ'IBTpa3BYKOBBI€ BOJIHEI.

N[OOI WIN(F

anTpa33yK 1 €10 MCII0JIB30BaHUEC B MCIUIIMHC M TCXHUKC.

PR RN RN -

CemuHapckue u Uzyuenwne konedaHuii MaTeMaTHYECKOTO MasiTHHKA.
paKkTHYeCKue paboThl

Tema 5.2. DJIEKTPOMAarHUTHbIC KOJICOAHHS U BOJHBI.

.HGKI_[I/II/I SHCKTpOMaFHI/ITHBIe KoJIeOAHUsI ¥ BOJIHEL.

Cojneprkanne yueOHOTo MaTepuaia
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Homep pa3nesioB u HaumeHoBaHue pa3jesioB U TeM Obnem Yposenn
TEM Coneprxanue y4e0HOT0 MaTepHaJia: JeKIUH, Hacos 0CBOCHMH
ceMUHapCcKue (MPaKTUYeCKue) 3aHATHS;
JIaDopaTopHbie U KOHTPOJIbHbIE padoThI;
CaMOCTOSITeJIbHAsI padoTa 00y4al0IMXCs
1 2 3 4
1 CB00OOJHBIE AIIEKTPOMArHATHBIE KOJIEOAHNSI. 1
2 KonebatensHbIi KOHTYD. 1
3 DJEeKTpOMarHuTHOE MoJIe. 1
4 DJIEKTPOMArHUTHEIC BOJIHEI. 1
5 CKOpOCTh AIIEKTPOMArHUTHBIX BOJIH. 1
CamocrosTenpHast [ToaroTOBUTH BBICTYIIJICHUE O MOJIB3€ U BPEIE 2
paboTa CTyAeHTOB 9IEKTPOMArHUTHBIX BOJIH JUIS YeJOBEKa
Tema 5.3. CBeTOBBIE BOJIHBL.
Copeprxanne yueOHOTO MaTeprana
1 Pa3Buture npencraBiieHU 0 IPUPOJE CBETA. 1
2 3aKOHBI OTPAXKEHMsI U IPEJIOMIIEHHS CBETa. 2
CeMuHapckue u CBeTOBBIE BOJIHBL. 1
npakTtudeckue paboTel | M3yuenne uarepdepeHnnn u Audpakiiu CBeTa. 1
Tema 5.4. JInH3bL
Copeprxkanne yueOHOTO MaTepuala
1 | Dopmysa TOHKOM JHH3BL. 2
CeMuHapckue u Pemenue 3anau no teme: «dopmysa TOHKOH JIUH3BL.) 1
MPAKTHYECKHE paOOTHI
KonTponbasie pabotel | KonTponsHas pabota mo pazaenam: «OCHOBBI 1
anekTpoanHamuku. KoneOaHus 1 BOJIHBDY
CamocrosiTensHast Pemrenue 3agau mo teme: «@opMyiia TOHKOH JIMH3BL. 2
paboTa CTy/IeHTOB
Paznea 6. OneMeHThI KBaHTOBOM (pr3HKH
Tema 6.1. KBaHTOBBIE CBOICTBA CBETA.
Jlexkun KBanToBEIE CBOIiCTBA CBETA. 1
Conepxanue yueOHOro MaTepuaa
1 KBanToBas runoresa Ilnanka. 1
2 Doroannexrprueckuil 3hdexT. 1
Tema 6.2. | dusnka aToma.
Conepxanne yueOHOro MaTepuaa
1 Mogenu cTpoeHus aroma. 1
2 OmnsiT Pezepdopra. 1
CeMuHapckue u ®uszuka aToma. 1
NpaKkTH4YeCKUe paboThI
Tema 6.3. Pu3KKa aTOMHOTO SIAPA U NIEMEHTAPHBIX YACTHIL.
Conepxanue yueOHOro Marepuana
1 CocTaB 1 CTpOEHUE aTOMHOT'O si/Ipa. 2
2 PanroakTUBHOCTE. 1
3 PajnoakTBHBIE M3ITyYeHHS] M UX BO3/ICHCTBHE HA YKHBBIC OPTaHU3MBI. 1
CemuHapckue 1 Du3nKa AaTOMHOT'O S1Ipa U IEMEHTAPHBIX YaCTHLL. 1
npakTuyeckue paboTel | Pemienue 3a1a4 0o pasjeny: «IeMeHTbl KBAHTOBOH (GU3HKI 1
CamocrosTensHast Pemenue 3agau no pasgeny: «1eMEHTHI KBAHTOBOUM (YU3HUKNY 2
paboTa cTyJIeHTOB
Paszpnen 7. Bceenennas u ee sBosronus
Tema 7.1. Crpoenue u pazputue BcenenHoi.
Jlexun CrpoeHnue u pazputue BeeneHHOM. 1
Conepxanne yaeOHOro MaTepuaa
1 | Mojens pacuupsitolieiicss BeeneHHoi. 1
CamocrosiTenpHast CocraBieHue KOHCIEKTa 10 TeMe: « Teopuu CTpoeHus u 2
paboTa CTyIeHTOB pasButus BeeneHHOM»
Tema 7.2. [Ipoucxoxnenne COTHEIHOIN CHCTEMBL.
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Homep pa3nesioB u HaumeHoBaHue pa3iesioB U TeM

TeM Coaeprxanue y4eOHOIro MaTepuasa: JeKIUH,
ceMUHapCcKue (MPaKTUYeCKue) 3aHATHS;
JIa00paTOpHBIE U KOHTPOJIbHBbIE PadoThI;
CaMOCTOSITeJIbHAsI padoTa 00y4al0IMXCs

0Oo0beM
4acoB

YpoBensb
OCBOEHUS

1 2

Jlexmn CosHeyHast cucreMa.

CojneprkaHue yueOHOro MaTepuaa

1 | CoBpemenHas du3nueckas KapTHHA MHPA.

Kontponsubie padotsl | KonTponsHas padora mo pazaenam: «JIeMeHThl KBAHTOBOH
¢us3uky, Beenennast u ee 3BosoLus»

Hud. 3ager

[=Y

HpI/IMepHa}I TECMATHUKa MHAUBUAYAJIbHBIX ITPOCKTOB!

1. Co3pmanue ¢ momoipto mporpaMmel MS Power Point semoHcTpanuii o Teme:
«OTHOCHUTENBHOCTh MEXaHUYECKOTO JBIKCHUS

2. Co3zmanme ¢ momoInsio mporpamMmmel MS Power Point memoHCTpanuii mo teme:
«Bunipl MEXaHMUECKOTO IBUKEHUSDY

3. Co3zmanwme ¢ moMoInsio mporpamMmmel MS Power Point memMoHCTpanuii mo teme:
«IHepTHOCTH TEI»

4, Cosznanue ¢ moMoinkto mporpammel MS Power Point nemoHcTpanuii o teme:
«3aBUCUMOCTb YCKOPEHHUS TeJla OT €ro MacChl U CHIIbI, IEHCTBYIOIIEH Ha TEI0»

5. Coznanne ¢ moMornkto mporpammer MS Power Point nemoHcTpanuii o teme:
«PaBeHCTBO U MPOTUBOIOIOKHOCTH HAIIPABJICHUS CUJT IEUCTBUS U IPOTUBOICHCTBH»
6. Co3panue ¢ nomorpto nporpamMmmsel MS Power Point nemoncTpanmii o Teme:
«HeBecomocts» (JIozoBa Anacracus, 911 rpynma)

7. Coznanne ¢ moMornkto mporpammer MS Power Point nemoHcTpanuii o teme:
«PeakTHBHOE JABM)KEHUE, MOJIENb PAKETHI»

8. Coznanne ¢ moMornkko mporpammer MS Power Point nemoHcTpanuii o teme:
«/3MeHeHre 3Hepruy IPU COBEPIICHUH PaOOThD»

9. Co3pmanue ¢ momoipto mporpaMmel MS Power Point geMoHcTpanuii o Teme:
«MccnenoBanue 3aBUCUMOCTH CHIIBI TPEHHS OT Beca Tellay

10. Cozganwme ¢ momorrsio mporpammsl MS Power Point nemoHncTparuii mo teme:
«/loka3zaTenbcTBa ABYOKEHUS YacTHIl (IBYDKEHUE OPOYHOBCKUX yacTHil, 1uddy3us)y».
11.  Cosganue ¢ nomMoiisio nmporpammsl MS Power Point nemoncTpaiuii mo reme:
«SIBneHNs NOBEPXHOCTHOTO HATSDKEHUS M CMAYMBAHMS»

12. Coznanwme ¢ nomorsio mporpammsl MS Power Point nemoHncTparuii mo teme:
«Kpucrannsl, aMmopdHbIE BeleCTBa, KUIKOKPUCTATUTHUECKUE TEIIA

13. Coznanwme ¢ nomomisio mporpammsl MS Power Point nemoHncTparuii mo teme:
«M3MeHeHre BHYTpEHHEH 3HEPTHH Tell IPH COBEPILEHUN pabOoTh»

14.  Cosganue ¢ nomMoiisio mporpammsl MS Power Point nemoHncTpariuii mo reme:
«Qnextpuzanys Tea. BzaumoseiicTBre 3apsHKeHHBIX TET.)

15. Cozganwme ¢ nomomrsio mporpammsl MS Power Point nemoncTparuii mo reme:
«HarpeBanue npoBOIHUKOB C TOKOM

16. Coznanue ¢ nomomipio mporpaMmel MS Power Point gemoncTparmii mo teme:
«OmsIT Dpcrean

17. Cosznanwme ¢ nomomisio mporpammbl MS Power Point nemoHncTparuii mo teme:
«B3anMojielicTBE TPOBOJIHUKOB C TOKOM. /[elicTBME MAarHUTHOTO MOJIsl Ha IPOBOJAHUK C
TOKOM»

18.  Cozpanue c nomouisio nporpaMmmbl MS Power Point neMoncTpanuii mo teme:
«Pabota amekTpoiBUTaTEIISD

19.  Coznanue ¢ nomomipio nporpammbel MS Power Point nemMoncTparuii mo teme:
«SIBNEeHNE HIEKTPOMAarHUTHON HHAYKIIUN

20. Cozpanwme c nomorrsio nporpamMmsl MS Power Point nemoncTpanuii mo teme:
«CbopKa 37eKTpUYECKON HETH, N3MEPEHHNE CHITBI TOKA M HATIPSDKEHUS Ha €€ PasTuIHbIX
y4acTKax»

21. Cozpanue c nomorsio nporpamMmbsl MS Power Point nemoncTpanuii mo teme:
«Konebanust MaTeMaTn4eckoro v MpyKHHHOTO MasTHUKOB» (MuHranesa Beponuka,
511 rpynma)
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Homep pa3nesioB u HaumeHoBaHue pa3iesioB U TeM

TeM Coaeprxanue y4eOHOIro MaTepuasa: JeKIUH,
ceMUHapCcKue (MPaKTUYeCKue) 3aHATHS;
JIa00paTOpHBIE U KOHTPOJIbHBbIE PadoThI;
CaMOCTOSITeJIbHAsI padoTa 00y4al0IMXCs

0Oo0beM
4acoB

YpoBensb
OCBOEHUS

1 2

22. Coszganue ¢ moMoInbko nporpammel MS Power Point nemoHcTpanuii o Teme:
«Pabota anekTporenepaTopa»

23. Cozpanwme c noMorursio nporpamMmbel MS Power Point neMoncTpanuii mo teme:
«M3ny4yeHune u npuem 3JIeKTPOMArHUTHBIX BOJTHY

24. Cozpanwme c nmoMorrsio nporpamMmbel MS Power Point neMoncTpanuii mo teme:
«PagnocBs3p»

25. Coszganue ¢ momoInpko nporpammsel MS Power Point neMoHcTpanmii 1o Teme:
«Paznoxenue 0e0ro cBeTa B CIEKTP»

26. Cozpanwme c nmoMorsio nporpamMmbel MS Power Point neMoncTpanuii mo teme:
«HuTepdepeHnns U TudpaKus CBETa»

27. Coszganue ¢ moMoinbko mporpammel MS Power Point memoHcTpanuii o Teme:
«OTpakeHne U NpeoMIICHHAE CBETa»

28. Coznanwme c nmomoisio nporpammbel MS Power Point neMoHcTpanuii mo teme:
«OnTryeckue NpudoOpsD»

29. Cozmanue ¢ moMoInbto mporpammer MS Power Point nemoHcTpanuii mo teme:
«M3ydenne koebaHnii MaTEMaTHUECKOTO MasSTHUKA

30. Coznanue c momortpio mporpaMMmel MS Power Point geMoHcTparmii rmo teme:
«M3yuyenne naTephepeHnN 1 TUGPAKIIIA CBETa

31. Cozpanue c momolukio porpammsl MS Power Point nemoHcTpanuii mo teme:
«Dorordpdext» (Mapust Kouanora, 511 rpynma)

32. Cozpanue ¢ momortpio mporpaMmmbel MS Power Point nemMoHcTparmii mo teme:
«DoT0371EMEHT»

33.  Cozpanue ¢ momolukio nporpammsl MS Power Point nemoHcTpanuii mo teme:
«3nyuenue nazepa»

Bcero

58
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3.11
3.1.2
3.1.3

3. YCJIOBUSA PEAJIU3AIIUU YYEBHOM TUCIUIIIUHBI

3.1. Tpe6oBaHMsI K MUHMMAJIbHOMY
MaTepHAJIbHO-TeXHUYECKOMY 00ecie4yeHuIo

Peanuzanus paGoueit mporpamMmbl yueOHON JUCIUILIMHBI IPEANOIAracT HaJuunue

yuebHOro kabuHera 316
nabopaTopun —

3aj1a OMOINOTEKA;

YUTAJIbHBINA 3aJ1 C BbIXOJOM B CE€Tb HHTepHeT.

3.2 ObopynoBanue yueOHOro kabuHera u padounx MecT KabuHeTa

HanMeHoBaHMs1 00bEKTOB U CPEICTB MATEPHATbHO-TEXHUYECKOT0
ol0ecreyeHus

IIpumeyanus

O6opynoBaHne y4eOHOr0 KaOMHeTa

pabouune MecTa 1o KOJIMYECTBY 00YJaIONMXCsl — HE MeHee 25

30

pa60qee MCCTO IIPCII01aBaTCIIA,

JOCKa AJ1s1 MEJia

bubanoreunslii poHa (KHUTONe4YaTHAsA NPOAYKLMSA)

HI/II[aKTI/ILICCKI/Ie MaTCpHaJbl

40

IMeyaTHBIEe MOCOOM A

Temarunueckue TaOIAILI

ITopTpers!

LudpoBbie 06pa3oBaTe/ibHbIE PECYPCHI

Lugposvie Komnonenmul yuedoHo-memooudecKux KOMNIEKcos

My.]'[LTHMeI[HﬁHBIe MPC3CHTAlMUM 110 PA3JIMUYHBIM TCMaM

(3anonHsemcs npu HaIuyuu 8 Kaburneme)

JKPaHHO-3BYKOBbIE IOCOOHS

Buneodusmer

\‘

JlabopaTropHoe o6opynoBanue

TepmoMeTpsl

HITaTuBel

unuHapel u3MepuTeNbHble (MEH3YPKH)

Jlnnamometpsl nabopaTtopusie 1H, 4H

XKenoba npsimeie

Kanopumerpsl

HaGop juis1 viccieoBanust H30MPOIIECCOB B ra3ax

AmniepmeTpsl 1a00paTOpHBIE € MIPENEIOM U3MEPEHHS 2A Ui U3MEpPEHUS B
LIENSIX IOCTOSIHHOTO TOKa

o [ o | 15} o | o o | 5 ) o

BoasT™eTpsl mabopaTopHbIe ¢ TIpenesoM u3MepeHus 6B 11 n3MepeHus B Mersix
MOCTOSIHHOT'O TOKA

KomirekTer IIPOBOAOB COCTUHUTCIIbHBIX

Peocrathl TTOJI3yHKOBBIC

DKpaHbl CO MIETBIO

Habop audpakiimoHHBIX pemleToK

KommiekT 17151 1a00paTOpHBIX Pa0bOT MO 3JIEKTPOANHAMHUKH

Habop «2OnextpuuectBo»

[TpuGop 1t M3yueHUs TPAEKTOPUU OPOLIIEHHOTO Tella

jom | o o o | o | o o | [




TpubomeTp 1abopaTOPHBIA

JleMOHCTpanmoHHOE 000pyI0BaHHE

HaGop npsiMbIx MarauToB

CrosvKM noabeMHBIE (2 1IT.)

bapomeTp mKkoiIbHBIN

[Tcuxpomerp

TenexxKu JIETKOMOABUKHBIEC C MPUHAJICKHOCTIAMH (I1apa)

KaMepTOHH Ha PEC3OHUPYIOINUX AIMUKAX C MOJIOTOUYKOM

[TpuGop st nu3yuenus npasuia Jlenma

[Tpubop 1t neMoHcTpauu 3aKkoHOB MexaHnuku 11/[3M-1

3epKajio BHITYKJIOE U BOTHYTOE

Marmna snexkrpodopHast

KomruiexT npuGopoB [1st U3ydeHus IPUHIUIIOB pauonprueMa u
paauonepesaun

P ) ) D P pumf ] e R e

Texnnuyeckue cpeacrBa 00y4eHus

Ne HanmeHoBaHMsI 00beKTOB H CPEJICTB MATEPHATbHO-TEXHUYECKOT0 Ipumeyanus
o0ecnmeyeHus

Texnnueckue cpencrsa o0yuenus (cpeacrsa UKT)

TeneBu3op ¢ yHUBEpCAIbHON NOJICTABKOU

Buneomarautodos (Buaeoruieriep)

Aynno-1eHTp

MynbTUMETUHHBIIA KOMIBIOTEP

CkaHep ¢ MPUCTaBKOU JJI1 CKAHUPOBAHUS CIANIOB

[IpunTep Ma3epHbIil

Hudpoas Bugeokamepa

udposas hoTokamepa

Cnal1-mpoexTop

MynbTHMenra NpoeKTop

Cron nns mpoekropa

OKxpad (Ha MTATUBE WX HABECHOM)

3.3. UCITIOJIB3YEMBIE TEXHOJIOI'MX OBYYEHMUSA

B nensx peanmzanuu KOMIETEHTHOCTHOTO MOAXO0/a B 00pa30BaTEIbHOM IPOIIECCE UCIIONb3YIOTCS
CJIENYIONIE aKTHUBHBICE M WHTEPAKTHUBHBIC (POPMBI MPOBEACHUS 3aHATHUN: KOMITBIOTEPHBIC CUMYJISAIINH,
JICJIOBbIE M POJIEBBIE WUIPhI, AHAJINU3 KOHKPETHBIX CUTYyallMil, KEHC METOJ, NMCUXOJOTMYECKHE U HHbIE
TPEHUHTH, KPYTJIBIN CTOJ (TPYIIOBBIE AUCKYCCUU U J1e0aThl), TpoOIeMHOEe 00yueHne, MO3TOBOM MITypM
Wi OpeHCTOPMUHT, HHTEUIEKT-KapThl, WHTEPHET-IKCKYpCUU  (MHTEpaKTUBHAsA  OKCKYpCHS),
9KCKYPCHOHHBIM MpPaKTUKyM, MacTep-KJIacC, 3HAKOBO-KOHTEKCTHOE oOyudeHue, NMPOEKTHOE OO0yuyeHHe,
ONMMITHAA, 1a00paTOpHBIE OMBITHI, KOH(MEPEHIHs, TUCTAHIIMOHHOE 00y4YeHHe, padoTa B MaJbIX TpyIax,
COIIMAIbHBIC MPOEKTHI (BHEAYAUTOPHBIC (POPMBI — COPEBHOBAHMUS, (DUIBMBI, CIICKTAKIIM, BLICTABKU | JP.),
MHTEPAaKTUBHBIE JIGKIINH (IPUMEHEHHUEM BUJICO- M ayIMOMATEPHAIIOB) U JP.

3.4. THOOPMAIINOHHOE OBECIIEYEHUE OBYYEHMUSA
Ilepeyens pekomeHnayemMbIX y4eOHbIX u3aanui, UHTepHeT-pecypcos,
AONOJIHUTEIbHOM JIUTEPaATyPhI

[Ipukaz MunoOpHayku Poccum ot 31.03.2014 Ne 253 (pen. ot 26.01.2016) «O06 yTBepkaCHUN
denepanbHOTO TepedHs y4eOHUKOB, PEKOMEHAYEMBIX K HCIIOJIb30BAHUIO TIPH PeaU3allii HMEIOIINX
rOCy/IapCTBEHHYI0 aKKpeAMTalUI0 OoOpa3oBaTeNbHBIX MPOrpaMM HayallbHOTO OOIIEro, OCHOBHOTO
o0miero, cpennero obiero oopazosanusi» (3apeructpupoBano B Muntocte Poccun 30.01.2013 Ne 26755)
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OcCHOBHbBIE NeYaATHbIE HCTOYHUKH

Ne BbIxoaHble TaHHBbIE IEYATHOTO U3AAHUS I'ox I'pud
H3JaHus
1 MskumeB [I'.5. ®usmka: yueObnmk i1 10 k1. obmeoOpa3osar. 2007 Pexom.

yupexaenunit/ I'. 5. Msaxumes, b. b. Byxosues, H.H. Corckuii. — 16-¢
3. — M.: Ilpocsenienue, 2007. — 366 c.”

2 Mskume [I'.SI. @wmsmka. 11 kmacc:yueb. mans  oOmieoOpasosar. 2009 Pexom.
yapexaeHui: 0a30oBbii u mnpoduin. ypoBaw/ .5, Mskumes, b.b.
byxoBueB, B.M. UYapyrun; mnox pen. B.M. Hukonaesa, H.A.
IappenTbeBoii. — 18-¢ n3n. — M.: IIpocsemenue, 2009. —399 ¢.”

3 PeimkeBuy A.Il. Pusuka. 3amayuuk. 10 — 11 xiu.: mocobue mis 2008 PexomM.

obmeobpazoBart. yupexaenuii / A.Il. PeiMkeBud. — 12-€ u3n., cTepeoTHil.
— M.: ipoca, 2008. — 188, [4] c.:mm.”

Caenko O.E. EcrectBo3znanue: yuebH. mocobue / O.E. Caenko, T.IL 2014 Pexom.
Tpymmnaa, O.B. Apytionsa — M.: KHOPVYC, 2014. — 368 c. — (Cpennee
podeCCHOHAIBHOE 00pa30BaHUE)

I[OHOJIHHTCJ'IBHI)IG nevYyaTHbie HCTOYHHUKHU

Ne BrixoaHble JaHHbIE IEYATHOI'0 U3AaHUA I'on I'pud
U3IaHuS

1 KacessHoB B.A. ®wusmka. 10 xr.: VYyeOH. mus oOmeoOpa3osar. 2004 Pexom.
yupexaenuii. — 6-e u3j., crepeorutt. — M.: Jlpoa, 2004. — 416 c.: un.”

2 KacessHoB B.A. ®wusmka. 11 xmr: VYuebH. mus  oOmeoOpa3oBar. 2004
yupexaeHuit. — 4-e uzz., crepeotun. — M.: lpoda, 2004. — 416 c.: un., 8
. IIB. Bri. *

3 Mapon A.E. ®wusuka. 10 kmacc: nupmakrudeckue Mmarepuansl / ALE. 2008
MapoHn, E.A. Mapon. — 5-¢ u3a., crepeorurn. — M.: JIpoda, 2007. — 156,
[4] c.omm. ™
Maporn A.E. ®wusmka. 11 kmacc: numaktmueckue martepuansl / A.E. 2007
Mapon, E.A. MapoH. — 4-¢ u3zn., crepeotun. — M.: JIpoda, 2007. — 143,
[1] c.omm. ™

Pecypcol UuTepHer
Kuacc!nas nocka nis 110003HaTEJIBHBIX
www.class-fizika.narod.ru
[To3HaBarenbHbIN caiiT o ¢pusnke

DJIeKTPOHHAsA OMOINOTEeKA

www.alleng.ru
CO,[[ep)KI/IT y‘{C6HI/IKI/I, 3aJa4YHUKHU U MCTOANYCCKHUEC HOCOGI/ISI 110 paBHLIM JUCLHUIIJIINMHaAM

Pdu3uka B aHUMaIUAX
www.physiks.narod.ru
Caiit ¢ ¢punbMaMu, OTIBITAMH U aHUMAIUSIMU 110 (GU3HKE

Buaeoypoxu 1o npeamMeram HIKOJIbLHON NPOrpaMMbl
www.interneturok.ru

* Jlannas numepamypa ucnonb3yemcs Ha 0CHO8AHUU NEPeuHs OUCYURIUH, ymeepoicdenno2o Hayuno-memoduvueckum cosemonm
I'TIOY «CI'TIK» (Ilpomoxon Ne om«__» _20 2.)
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4. KOHTPOJIb 1 OHEHKA
PE3YJbBTATOB OCBOEHUA YYEBHOU JUCIIUITJIMHbI

4.1 baHK cpeaCTB /sl OLEHKHU Pe3yJIbTATOB 00yUeHHUs

KonTponb

U OLCHKa PpE3YyJIbTaTOB

OCBOCHUA

y4eOHOH  JUCIUTUIMHBI

OCYIICCTBIISACTCSA

IPEerno/IaBaTesieM B IMPOLIECCe MPOBEACHUS MPAKTHYECKUX 3aHATUI U KOHTPOJIBHBIX paboT, TECTUPOBAHUS,
a TaK)Ke BBIIIOJIHEHUs 00Y4arOIUMKCS HHAUBUYalbHbIX 3aaHNH, IPOEKTOB, UCCIICIOBAHUI.

OneHOUHBIE CpEACTBAa COCTAaBIAIOTCA IIPENOJABATEIEM CaMOCTOATENbHO IPU  €KETOJHOM
oOHOBIIeHUH OaHKa cpeacTB. KonmyecTBO BapuaHTOB 3aBUCUT OT YUCIIA O0YYarOLIUXCS.

PesyabTaTnl 00yueHus

OcHOBHbBIE OKA3aTeH
OIIeHKH pe3yJibTaTa

DopMBbI U METOABI
KOHTPOJISI ¥ OLleHKH
pe3yJabTaToB 00y4eHHsl

JInyHOCTHBIE pe3yJIbTaThl

YCTOMYMBBIA HHTEpPEC K HCTOPUM H
JOCTH)KEHUSIM B 00JIACTH €CTECTBEHHBIX
HayK, 4yBCTBO TOPJOCTH 3a POCCHUCKHE
€CTECTBEHHBIE HAYKU;

OLIEHKA POJIK POCCUUCKUX
YUYEHBIX B pa3paboTKe
TEOPUU CTPOCHUS U Pa3BUTUA
Bcenennoit

Tekymmi, Nel4

TrOTOBHOCTh K IPOJIOJDKCHUIO | HHTEPEC K caMooOydeHuIo | Texymmi, Nel4
oOpa3oBaHus, HIOBBILICHUIO

KBaJTM(PUKAITN B n30paHHON

npodecCHOHaIbHOM  NESATEIBHOCTH  C

UCTOJB30BAaHUEM 3HaHUK B objactu

€CTECTBEHHBIX HAYK;

O0OBEKTHBHOE  OCO3HAHHE  3HAYMMOCTH | 3HAHHE OCHOBHBIX Tekymui, Nel4, 15

KOMIIETCHIIMH B 0O0JIACTH €CTECTBCHHBIX
HayK JUIsS 4elIOBEKa M OOINeCTBa, YMCHHUE
HCIIOJIb30BaTh TEXHOJIOTUYECKHE
JOCTHXKECHHUS B 00JacTH (U3HMKH, XUMUH,
OMOJIOTUU JIJIs1 TTOBBIMICHUSI COOCTBEHHOIO

WHTEJUIEKTYaJIbHOTO pa3BUTHS B
BbIOpaHHOM npogeccuoHaIbHON
NeSTeTbHOCTH;

JOCTH)KCHU N HAYKH U
CIOCOOOB UX IPaMOTHOTO
NPUMEHCHHUS Ha TIPAKTUKE

YMEHHE IPOAHAIU3ZUPOBATh TEXHOTECHHBIE
HOCJEJICTBUS ISl OKpY’Karolled Cpenpl,

rpamMoTHas paboTa ¢
MaTepuajIoM Mpu

Tekymui, Nel5

OBITOBOI 51 IIPOU3BOACTBEHHON | IMOATOTOBKE K JOKJIALy
JEATEIbHOCTH YEIOBEKA,
TOTOBHOCTh CaMOCTOSITEJIbHO ~ JOOBIBaTh | yMEHHUE UCIIOIb30BaTh Texymuid, Nel4, 15

HOBBIC JJIA ce0s C€CTCCTBCHHO-HAYYHBIC
3HaHHUA C HCIIOJb30BaHUEM [JII OTOI'O
HAOCTYIIHBIX HCTOYHHUKOB I/IH(i)OpMaI_II/II/I;

pa3IMYHbIE HCTOYHUKH
nHpopmanuu

YMEHHUE YIPaBIATh CBOECH ITO3HABATEIBHON
NEATEIbHOCTBIO, MPOBOAUTH CAMOOLEHKY
YpOBHSI COOCTBEHHOTO UHTEIJIEKTYaJIbHOTO
pa3BUTHS;

ajziekBaTHas pediexcus u
CaMOOIICHKA

Tekymui, Nel4, 15, 8, 9

YMeHI/Ie BI)ICTpaI/IBaTB KOHCprKTI/IBHI)Ie
B3aMMOOTHOIIIEHUS B  KOMAaHIE IO
pemeHuo  o0mux 3agady B 0obOyacTu
€CTECTBO3HAHUS,

ycnemiHas paboTa B
KOMaHJIe, JOCTHKEHNE
IIOCTaBJICHHEIX 1IeIel

Tekymui, Nel4, 15

MeTanpeameTrHsblie pe3yabTaThl

OBJIaICHHUC YMCHUSAMU u HaBBbIKaMH
Pa3IUYHBIX BUJIO0B MMO3HABaTeILHOMN
ACATCIIBHOCTHU  IJId  HU3YUYCHHUSA  Pa3HBIX

YMEHHE aHAIU3UPOBATh
uH(pOpMaLIHIO;
YMEHHE CUHTE3UPOBATH

Tekymui, Nel4
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Pe3yabTarsl 00yyeHus

OcHOBHBIE TOKA3aTeJH
OIICHKH pe3yJibTaTa

DopMbI U METObI
KOHTPOJISA M OLlEHKH
pe3yJbTaToB 00yYeHust

CTOPOH  OKPY)KAIOIIErO0 E€CTECTBEHHOTO | JaHHBIC U COCTABIISITH
MUpa, I'PaMOTHBIN TEKCT

MIPUMEHEHHE OCHOBHBIX METOJIOB | YMEHHE JIeTIaTh BBIBOBI U3 | TeKymui, Nel0,11,12,13
IMO3HaHUS (HaOMrOICHUS, HAy4YHOTO | IPOCMOTPEHHBIX OIBITOB

3KCHepI/IMeHTa) AJI1 U3YUYCHUS Pa3IMYHbIX
CTOPOH €CTECTBEHHO-HAYYHOH KapTHHBI
MHpa, c KOTOPBIMHU BO3HHKACT
HEO0XOIMMOCTb CTaJIKUBATHCS B
npodeccuoHaIbHOH cdepe;

YMEHHUE OHNpeAciIATp LOCIUW W 3aJdadu
ACATCIIBHOCTH, BLI6I/IpaTL cpeacTBa Ajsl Ux
JOCTHXKCHUS Ha ITPAKTHUKE,

rpaMOTHAs MOCTaHOBKA
eJey U 3agad

Tekymui, Nel0,11,12,13

yMEHHUE HCII0JIb30BaTh pazIuyHbIC
HMCTOYHHMKHU JJIsI TIOJYYCHHsI €CTECTBEHHO-
HayyHOM HWH(pOpMalMu U OLIEHUBATh €€
JIOCTOBEPHOCTh JUISL JIOCTHIKCHUS
IIOCTaBJICHHBIX IEJICH 1 3a/1ad;

HCIIOJIb30BaHUE
Pa3IMYHBIX UCTOYHUKOB
JUISL TIOJTYyYEHHUS
JIOCTOBEPHOU
nH(pOpMaIN

IIpenmeTHbIe pe3yJIbTAThI

c(hOPMHUPOBAHHOCTh  MPEJCTABICHUH O
LIEJIOCTHOW COBPEMEHHOW E€CTECTBEHHO-
HAyYHOM KapTUHE MHpa, MPUPOJE Kak
IMHOM IICJIOCTHOM CHCTEME, B3aMOCBSI3U
YeloBeKa,  IPUPOAbI M OOIIecTBa,
MIPOCTPAHCTBEHHO-BPEMEHHBIX MacIiTabax
Bcenennoi;

3HaHUe 0COOEHHOCTEMN
COBPEMEHHOM KapTUHBI
Mupa

Tekymui, Nel4, 15

BJIaJJCHUEC 3HAHUAMH O HanOoJjIee BaKHBIX
OTKPBLITUAX W JOCTHXXCHHAX B obnacTu
€CTCCTBO3HaHMU, TTOBJIMABIINX Ha
9BOJJIIOIHIO Hpe,Z[CTaBJ'IeHI/Iﬁ O MMpupoaec, Ha
Pa3BUTHEC TCXHUKU U TGXHOJ’IOFI/II\/'I;

3HAHHE HAH0O0JIeE€ BaXKHBIX
OTKPBITUN U IOCTHKECHUH,
COBPEMEHHBIX
MpeACTaBICHUN O MHUpE

Tekymui, Nel,2.3,4,5.,6,7

C(OPMHPOBAHHOCTh YMEHUSI PUMEHSAThH
€CTECTBEHHO-HAyYHBIE 3HaHUS TUIst
OOBSICHEHUSI  OKPY)KAIOLIUX  SIBJICHUH,
COXpaHEHHUs  3JI0pPOBbsl,  OOECTICUCHUS
6e3omacHOCTH KHU3HEIEeATEIbHOCTH,
OEpeXHOr0  OTHOILEHUS K  TpHUPOJE,
palMoOHAIBHOTO MPUPOAONOIL30BAHUSA, A
TaK)Ke BBIOJHEHHUS POJH TPAMOTHOTO
oTpeOuTeNs;

yMEHHE O0BACHATH
MIPUYUHBI OKPYKAIOTITUX
SIBJIEHUU

Tekymui, Ne§, 9

c(hOPMUPOBAHHOCTh  TMPEJCTABICHUNA O
HAYyYHOM METOJE II03HAHUs IPUPOABI U

3HAHHUE CIIOCO00B
MO3HAHUS TIPUPO/IBI

TeKywmui, Nel5

cpencTBax U3Y4YEHUS Meramupa,

MakpoMupa ¥ MHUKPOMHpA; BIaJcHUAE

npuemMamu €CTECTBEHHO-HAYYHBIX

HAONIONEHUN, OIBITOB, HCCIEAOBAHUNA H

OLIEHKA  JOCTOBEPHOCTU  IMOJIYYEHHBIX

pE3yJIbTATOB;

BIIAJICHUE MOHSATHHHBIM amnraparoM | 3HaHWE OCHOBHBIX Tekymui, Nel0,11,12,13
€CTECTBCHHBIX HayK, MO3BOJISIFOLLMM | TIOHSTUH, YMEHUE

MO3HaBaTh MUp, y4acTBOBATh B | 3a7aBaTh BOIPOCHI U
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Pe3yabTarsl 00yyeHus

OcHOBHBIE TOKA3aTeJH
OIICHKH pe3yJibTaTa

DopMbI U METObI
KOHTPOJISA M OLlEHKH
pe3yJbTaToB 00yYeHust

JTUCKYCCUSX IO ©CTECTBEHHO-HAYYHBIM
BOIIpOCaM,  HCHOJb30BaTh  pa3iMyHbIC
WUCTOYHUKUA WH(DOpMAIMK 7S MOATOTOBKH
COOCTBEHHBIX pabor, KPUTHYECKH
OTHOCHThCI K  coobmenusm CMU,
CoJIep>KallliM Hay4YHYI0 HH(OpMaIUIO;

JieaTh BBIBOJIBI U3
MOJIy4€HHOM HHpOpMaIH

cOPMUPOBAHHOCTh YMECHHH TOHHMATH
3HAYNMOCTD €CTECTBEHHO-HAYYHOTO
3HAHUS IS KaXKJI0Tro YyeJIoBeKa
HE3aBHUCHUMO OT €ro mpodeccrHoHaTbHON
NESITeNbHOCTH,  pa3inuyaTh  (GakThl |
OIICHKH, CPAaBHHBATh OLICHOYHBIC BBHIBOJIBI,
BHUJICTH UX CBS3b C KpI/ITepI/IHMI/I OILICHOK "
CBSA3b  KPUTEPHEB C  ONpPEIeICHHON
CHCTEMOH IICHHOCTEH.

yMEHUE BUJIETh
MIPUYHUHHO-CJIECICTBEHHbIE
CBSI3U U JIeJIaTh BBHIBOJIBI,
YMEHHE OIICHUBATh
IIOJIyYEHHYIO
MH(OPMALIHIO C TOUKH
3peHus JOCTOBEPHOCTH

tekymuid, Nel4, 15
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4.2 IlpuMepHBIil IepeYeHb
BOIIPOCOB M 32/IaHUI 1)1 IPOBeAeHUS
HUTOrOBOr0 KOHTPOJIS y4eOHBIX JOCTHKEHUH 00y4a0IMXCs
NPHU peain3aluy cCpeaHero oomero od0pasoBaHus

Teopernvyeckue BONPOCHI

1.
2.
3.
4.

Uro u3yyaeT MexaHuKa, KHHEMaTuKa, IMHaMHUKa?

UTo0 Takoe MEXaHUYECKOE JIBHOKEHUE?

JlaliTe MOHATHS TPACKTOPUH, IIyTH, IEPEMELIEHUS, CKOPOCTH, YCKOPEHHUS.

3HaTh BUJBI JBUKCHUS U UX OCHOBHBIE (POPMYJIBI (PABHOMEPHOE TPSIMOIMHENHOE

JBUKEHUE, PABHOYCKOPEHHOE MPSMOJINHENHOE TBUKEHNE, PABHOMEPHOE JBUKEHUE 110
OKPYKHOCTH).

5.
6.

3HaTh HopMyIUPOBKU U GOPMYIBI TpEX 3aKOHOB Hpl0TOHA.
3Hath onpeaeneHus (PopMyITUpOBKH U (POPMYIIBI CHITBI TSDKECTH, Beca Tea, CUIIbI

YIPYTOCTH, CUJIBI TPCHHS)

7.
8.
Q.

10.
11.
12,
13.
14,
15.
16.
17,
18.

Cdopmynupyiite 3akoH ['yka (onpenenenue u hopmyra).

Uro Takoe uMItyJsbe Tena (onpezaenenue u hopmyna)?

Yrto Takoe UMITYJIbC CUIIBI (ompenenienue u popmyna)?
CdopmynupyiiTe 3aKOH cOXpaHEHUs SHEPTUU (+3HaTh HOPMYITY).
ITepeunciaure yrBepxaeHus, Jiexkamue B ocHoBe MKT.

UTo Ha3bIBAETCSI OTHOCUTEIBHON MOJIEKYJISIPHOW Maccoil BenecTna?
UTo TaKO€ KOJIMYECTBO BEIIECTBA?

Uro Takoe 01IMH MOJIb?

UT0 HA3BIBAIOT MOJISIPHOW MAacCOM BemecTBa?

UeMmy paBHO JaBJIeHUE UealbHOTO ra3a (ocHoBHoe ypaBHeHrne MKT)?
3HaTh CBS3b MEXKIY TEMIIEPATYPOU U CPETHEN KNHETUYECKON DHEPTUEH.
Kak nepeBectu Temreparypy u3 rpaaycos 1o mikaine Llenbcust B rpagychl 1o

mkaie KeapBuHa?

19.
20.
21,
22,
23.
24,
25.
26.
217,
28.
29.
30.
31.
32.
33.
34,
35.
36.

VYpaBHeHue cOCTOSIHUS HIealIbHOTO Ta3a (ypaBHeHHe MenneneeBa-Kiamneiipona)
Urto Takoe TerioBoe paBHOBECHE?
UTo Takoe BHYTPEHHSS SHEPTUs?
UeMy paBHa BHYTPEHHSISI SHEPTUS UACAIBHOTO OJTHOATOMHOTO ra3a’?
MakpocKOnuYecKUe napaMeTphl.
AOGCOIIIOTHBIN HYJIb TEMIIEpPATYP.
UTo TakO€ KOJIUYECTBO TEIJIOTHI?
CdopmynupyiiTe nepBblii 3aKOH TEPMOAMHAMUKHU (3HATH €T0 POPMYILY).
ChopmynupyiiTe BTOpOil 3aKOH TEPMOIUHAMUKH.
DJIeKTpOoIUHAMUKA (OTpeieieHue).
CriocoOblI 35IeKTpU3aIuu Tell
3akoH coxpaHeHus 3apsaa (popmysa u cioBecHas GopMyJIUpPOBKa).
3akoH Kynona.
Cuna Kynona (dbopmyna).
OCHOBHBIE CBOMCTBA 3JEKTPUUECKOTO OIS
OmnpeneneHue HapsKEHHOCTH 3JIEKTPUUYECKOTO MOJIS.
[Tpuntun cynepno3utiuu nonie (hopmyna).
Cuna Toka (OnpeneneHue).
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37. 3axon Oma Jj1s1 ydacTKa LeTH.

38. 3axod Oma 15 MOJIHOH LIENH.

39. Dnekrpudeckuii Tok (OnpeneseHue)
40. 3akon Ixoyns-Jlenua (@opmyina)
41. MomrHocTs (hopmyna)

42. Cuina Jlopenna (dhopmyiibl)

43. Cuna Ammnepa (popmyJisl)

44. Teopuu npoucxoxaeHus BeeneHHon
45. CtpyKTypa aToMa

46. Komnebanus BOIH

IIpuMmepHbIe 3a1aun:
47. HalimuTe CKOpPOCThH Tela v, 3Has MEPEMEIICHHE S, KOTOpPOe OHO COBEPIIMJIO 3a

Bpems L. J/[BrkeHHe Tena CYMTaTh PABHOMEPHBIM U MPSMOJIMHEHHBIM.

48. OnpenenuTh MacCy Teja, HaxoJsIierocss Ha BbicoTe N, u oOmanaroriero
NOTEHIIMAIbHON dHEpruei Ep.

49. Haiitu cuny F, eciii u3BecTHBI Macca M ¥ YCKOpEHUeE Tea a.

50. OnpenenuTh KOHEYHYIO CKOPOCTh Tela Vv, €CIM HW3BECTHBIE €ro HadalbHas
CKOPOCTH Vo, YCKOPEHHUE a B BpeMsI IBIKCHHUS L.

51. Onpenenure momHOCTh N, 3Hast padoty A u Bpems t, 3a koTopoe naHHas paboTta
ObLJ1a COBEpIICHA.

52. Onpenenuth cuily TAru F, 3Has mepemenienne S u pabory A, xoTopas ObLia
COBEpILICHA 3a JIAaHHOE MepeEMEILICHUE.

53. Ompenenuth Maccy Tena, JETAIIETO0 CO CKOPOCTBIO v, 3HAs KUHETHYECKYIO
SHEPTHio Tena Ex.

54. Onpenenuth HayvalbHYIO CKOPOCTh Vo, 3HAs YCKOPEHHE Teja a, €ro KOHEUHYIO
CKOpPOCTB ¥ ¥ Bpems aBUxKeHus L.

55. Omnpenenute MOJISPHYIO MacCy JaHHOTO BEIIECTBA

56. OnpenenuTh Maccy aToMa Mo, 3Hasl Ha3BaHKE BEIIECTBA (T.€. MOJISIPHYIO Maccy).

57. OnpenenuTs KOJIMYECTBO BEIIECTBA MACCHl M, 3HAas €r0 MOJISIpHYIO Maccy M.

58. Haitgure Temmeparypy WHACAIBHOTO OJHOATOMHOTO Tas3a, €CJId H3BECTHBI
KOJIMYECTBO BEIIECTBA V U €0 BHYTpeHHss dHeprust U.

59. Ompenennte CpenHIO KHHETHUECKYIO JHEPrHI0 Ta3a, €CIM W3BECTHA €ro
temneparypa t°C.

60. Ompenenute maBieHWE ra3a Ha CTEHKHM COCyJda [, €CIIM HM3BECTHA CPEIHSS
KMHETHYECKasi DHEPrus TMOCTYMAaTeIbHOTO JBIDKEHUS MOJeKyn Ex W KoHIeHTpaius
MOJIEKYJI Ta3a N.

61. Ompenenute, Kakyro paboty A coBeplImia CHUCTeMa, €ClIu el ObUIO TeperaHo
KOJIMYECTBO TEIIOTh Q, a BHYTPEHHSISI SHEPTUS CUCTEMbI M3MeHmIach Ha AU.

62. Haiinure, HaCKOJIBKO yBeIMUMIICA 00beM raza AV npu n300apHOM paclIMpPEHUH,
€CJIM Ta3 COBEPIIUB padboTy A, HAXOIUJICS MO TaBICHUEM .
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63. C kakoil cwioil B3aUMOIEHCTBYIOT nBa 3apsnga (i1 u (2 K, Haxomsmmecss Ha
PacCTOSIHUU I MM JIpYT OT JIpyra B BaKyyMme?

64. Onpenenute HaNPsHKEHHOCTH Mot E, aeiicTBytromero Ha 3apsia  cuoi F.

65. Cuna Toka B 1ienmu, coiepxaimieid peoctaT, |. Hampspkenume Mexay KieMMamu
peocrata U. Yemy paBHO compotuiieHre R Toil yacTi peocrara, B KOTOPOH HAET TOK?

66. OnpenenuTe CONPOTHBICHHE MPOBOJAHMWKA JIMHHOM |, TUIOIIAIBIO MOMEPEYHOrO
CEUYCHUS S U C YIACIHHBIM COITPOTUBIICHUEM .

67. Omnpenenute cuny Toka | B mpoBogHMKE, eciu 3a Bpems t uepes3 ero monepeyHoe
CEUYCHHE MPOXOTUT 3apsif J.

68. Onpenenute cuiy, ¢ KOTOPOM MarHMTHOE TMoOJje HWHOyKnuen B nelicTByer Ha
npoBoaHUK ¢ TokoMm | mmuHOM |. TIpoBOIHWK pacIoyioKeH MEePIEHIUKYISAPHO JTHHUSM
WHIYKIIMA MarHATHOTO TIOJISI.

69. Onpenenute MOAyJh BEKTOpAa MArHUTHOW WHAYyKIMH B, ecom MarHWTHOE MmoJje
neicTByer cunoil Fyp Ha 3apsa (], BJIETEBIIMH CO CKOPOCTBIO U B MarHUTHOE IIOJIE
NEPIICHINKYISIPHO JTMHHUSIM UHIYKITUH MarHUTHOTO TIOJIS.
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