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1. HACITIOPT
padoueid MporpaMmMsbl y4eOHOM TUCUUILINHBI

0/15.06.01 EcrecTBo3HaHMe: GU3UKA

1.1. ObsacTh npuMeHeHus: padoyeil MPOrpaMMbpl Y4eOHON TUCHMILTHHbBI

Pabouass mporpamma yueOHOW aucnuimiuHbl «EcTecTBO3HaHWe: (U3HMKA» COOTBETCTBYET
denepatbHOMY TOCYTApPCTBEHHOMY O0pa30BaTEbHOMY CTaHIAPTy CpeAHero (MOJHOTo) OOIIEero
oOpa3oBaHusl, yTBepKICHHOMY TpukazoMm MuHoOpHayku Poccum ot 17 mas 2012 1. Ne 413 «O6
YTBEpXKICHUN (PeliepaibHOTO TOCYJapCTBEHHOTO 00pa30BaTELHOIO CTAaHAApTa CPemHEro (TIOJHOTO)
0011ero 00pa3oBaHUsD).

[Tporpamma oOmieoOpa3oBaTenbHOM y4eOHOH auciuiuinHbl «EcTecTBo3Hanme: (u3nKay
MpeHa3HaueHa I U3YYCeHUs €CTEeCTBO3HAHUS ((PU3MKH) B MPOdEeCCHOHAIBHBIX 00pa30BaTEIbHBIX
OpraHu3alysIX, PeATH3YIONIMX O00pa3oBaTeIbHYIO IPOrpaMMy CpeaHero oomiero oOpa3oBaHUS B
npeaenax OCBOCHHUS MPOTrpaMMBbl MOATOTOBKH crenuanuctoB cpenHero 3seHa (IIIICC3) na Gasze
OCHOBHOTO 00IIEr0 00pa30BaHUs PU MOATOTOBKE CIICIUAIMCTOB CPEHETO 3BCHA.

[TporpamMma pazpaborana Ha ocHOBe TpeOoBanuii ®I'OC cpemnero odimiero oOpa3oBaHWs,
NPEAbSBISIEMBIX K CTPYKTYpe, COACPKAaHUIO M pe3yjbTaTaM OCBOCHUS YYEOHOH JUCIMILIHHEI
«EcrecTBO3HaHME: (GU3MKa», B COOTBETCTBUM ¢ PekoMeHIanusMu TO OpraHU3aluu MOJTyYeHUS
cpeaHero oOmero o0Opa3oBaHUS B Tpe/eiax OCBOCHHS 00pa30BaTENbHBIX MPOTPAMM CPEIHETO
npogeccuoHaIbHOro 00pa3oBaHusl Ha 0a3e OCHOBHOTO OOILIETr0 00pa3oBaHHs C YYETOM TpeOOBaHMI
(benepabHBIX TOCYJTAPCTBEHHBIX 00Pa30BaTEIbHBIX CTAaHIAPTOB M TOJy4YaeMOW NpOpEeccud WU
CHELMAIBHOCTH  CpeaHero  npodeccHoHalpHOrO  oOpasoBanus  (mwcbMo  JlemaprameHTa
roCyJIapCTBEHHOM MOJUTUKH B chepe moaroroBku padounx kaapos u JI1O Muno6pHayku Poccuu ot
17.03.2015 Ne 06-259).

[Tporpamma yueOHOU aucuuIUUHBl «EcTecTBO3HaHWe: (u3HMKa» SIBISETCS OCHOBOW JIJISt
pa3paboTku pabouymx MporpamMM, B KOTOPBIX HpoeCCHOHATIbHBIE 00pa30BaTeIbHBIC OpPraHU3allly,
peanu3yoime 00pa3oBaTelbHYI0 TPOrpaMMy CpPETHETr0 o0mero oopa3oBaHus B Mpeeax OCBOCHHUS
IIICC3 Ha 6a3e OCHOBHOTO 00IIEro oOpa3oBaHUs, YTOYHSIIOT COJIEpKaHWE Y4eOHOro MaTepualna,
TIOCJIEIOBATEIEHOCT €r0 U3yUEHHsI, paclpeieieHue yU4eOHBIX 4acOB, BHJIbI CAMOCTOSATEIBHBIX PadoT,
TEMATHKy TBOPYECKUX 3alaHuil (pedeparoB, TOKIAIOB, WHAMNBUAYAIBHBIX TPOEKTOB H T. IL.),
YUUTBIBas CcHeNU(UKY MPOrpamMM IOATOTOBKH KBaJHM(PHUIMPOBAHHBIX pabodYMX, CIyXalmux M
CHELUAIMCTOB CPETHETO 3BEHA, OCBAUBAEMO MPO(eCCHH WK CIEIUATbHOCTH.

[IporpaMma MOMKET HCIIOIB30BATBCS APYTUMH  MPO(HECCHOHAILHBIMU 00pa30BaTEILHBIMU
OpTaHM3ANMSIME, PEATH3YIOMUMU 00pa30BaTENbHYI0 MPOrpaMMy CPEIHEro O0Iero oopazoBaHUsS B
npenenax ocsoenus [IIICC3 Ha 6aze ocHOBHOTO 00111er0 00pa3oBaHUs.

1.2 Mecro y4eOHOH  JUCHUIUVIMHBI B  CTPYKType  OCHOBHOM

npodeccunoHaILHONH 00pa3oBaTeJIbHOM MPOrPaMMbI

PaGouass mporpamma peanusyercsi B npenenax ocBoenusi OITOIT CIIO na 6a3e OCHOBHOTO
obmiero obOpa3oBaHus ¢ mMoixydeHHeM cpemHero odmero ooOpaszoBanus (IIIICC3) u umsywaercs B
0011e00pa3oBaTeIbHOM IIUKIIE.

JlanHast ygeOHasi TUCIMILIAHA BXOJIUT B COCTaB 0A30BBIX JAMCIUILIMH 001MIe00pa30BaTeILHOTO
nukia [ITICC3.

1.3. e u 3aga4u y4eOHOM IMCHUILIMHBI — TPeOOBaHUA K pe3yJbTaTaM
OCBOCHMS Y4eOHOI TUCHUIINHBI:

Pabouast mporpamma y4eOHOW NUCHMIUIMHBI OPUEHTHPOBAHA HA JOCTHIKEHUE CIIETYIOIINX
eneu:



| OKPY?KarOLIEro MUpPa, BOCTIPUATHS HH(YOPMaLUK €CTECTBEHHO-HAYYHOTO ¥ NPO(PECCHOHATIBHO |
| 3HAUMMOTO COJIEP)KAaHUS; pa3BUTUE HHTEJUIEKTYaJdbHbIX, TBOPUYECKUX CIOCOOHOCTEH U |

|KpI/ITI/I‘-ICCKOFO MBIIUJICHUSA B XOA€ IIPOBCACHUA HpOCTCﬁI.HPIX PICCJ'ICI[OBEIHH?I, aHaJ'II/I3a:

3. | BocnuTaHue yOeKJIeHHOCTU B BO3MOXKHOCTH ITO3HAHMS 3aKOHHON MPUPOABI U UCIIOIb30BaHHUSA |
| HocTHKEHMH eCTECTBEHHBIX HAYK ISl PAasBHTHS LMBHIM3AIMHA ¥ IOBBIIICHHS KauecTBa |
| JKwsewa, Jl

4. | IpUMEHEHUE €eCTEeCTBEHHO-HAyYHBIX 3HaHUM B NpPOodecCHOHANbHONU JAEATEIbHOCTH H |

| IMOBCEAHEBHON JXKU3HU IS obecrneucHrss 0€30IaCHOCTH KUBHCACATCIIbHOCTU,; TI'PaMOTHOI'O :

OcBoenue comepkanusi y4eOHOW mucuuiuinHbl «EcTecTBO3HaHme: ¢(us3mka» obecrednBaeT
JOCTUKEHHE CTYJIEHTaMH CIEAYIONIUX PE3YIbTAaTOB:

AuyHocmuolx:

1. I—yCToﬁanmﬁ HMHTEPEC K UCTOPHH U JOCTHIKCHHSIM B OOJIAaCTH €CTECTBEHHBIX HAyK, YyBCTBO ]I
| TOPAOCTH 32 POCCUUCKUE CCTCCTBCHHbIC HAYKW, |
TFOTOBHOCTh K MPOAOKCHHIO 00pa30BaHMs, IMOBBIINICHHIO KBalu(HUKAIMd B H30paHHOMI

. I e S , e S I
:HpO(beccyIOHaanoﬁ JIEATEIBHOCTH C HCIIOJIb30BAaHUEM 3HAHUM B 00JIaCTH €CTECTBEHHBIX |

| Way«, _ _ __ _ _ |

3. | 0OBEKTHBHOE OCO3HAHHE 3HAYMMOCTH KOMIIETCHIIMM B 00JIaCTH €CTECTBEHHBIX HayK s |

| YCJIIOBCKA H O6H_[€CTBa, YMCHHC HCIIOJBb30BATL TCXHOJIIOTHUYCCKUC IJOCTHIKCHHUS B obnactu |
| (1)I/I3I/IKI/I, XUMHH, ouomoruu JJI TIOBBIIICHUSA COOCTBEHHOT'O HHTCJUICKTYAJIbHOT'O PAa3BUTHA B |

4 YMEHHE TIPOAHAIM3UPOBATH TEXHOTCHHBIE MTOCIIEICTBHS [UTSI OKPYIKAIOIIEH Cpelibl, OBITOBOM 1 ]I
| MPOM3BONCTBCHHOM ACATCIIPHOCTH 1C/I0BCKa, |

5 | TOTOBHOCTh CaMOCTOSITEJIBHO J10ObIBaTh HOBBIE JJIsi Ce€0sl €CTECTBEHHO-HAy4yHbIE 3HAHUS C |
MCII0/Tb30BAHUEM JUISL 3TOFO IOCTYMHBIX HCTOYHHKOB MHOpMammu;, |

6 | YMEHHE YIIPABJIATh CBOCH IO3HABATEINBEHOM JEATENILHOCTBIO, IIPOBOANTE CAMOOLICHKY YPOBHS |
| COOCTBEHHOTO MHTC/UICKTYAIbHOTO pasBUTHA;, |

7 YMEHHE BBICTPAaUBaTh KOHCTPYKTHBHBIE B3aMMOOTHOIIEHUSI B KOMaHJE MO PELICHUIO OOLIMX ]

McranpeamerTsbx.
1 OBJIQJICHUE YMCHUSMHU M HABBIKAMH PA3JIMYHBIX BHUJIOB MO3HABATEIBHOUN IESITEIBHOCTH IS ]I
| M3yJCHHA DAHBIX CTOPOH OKPYXAIOMICTO CCTCCTBCHHOTO MUpa, |
2. | MpMEHEHNUE OCHOBHBIX METOJIOB TO3HAHUs (HAOJIOACHHS, HAYYHOTO JKCIEpUMEHTa) s |

| HU3YUCHUA pa3JIMYHBIX CTOPOH GCTGCTBCHHO-HaleHOfI KapTUHBI MUpPa, ¢ KOTOPBIMHU BO3HHUKACT

4. | YMCHHC MHCIIOJIB30BATh PAa3JIMYHBIC HWCTOYHHKH JUIS IIOJIy4YCHUS GCTGCTBGHHO-Hay‘IHOfI |
| HH(bOpMaHHH U OHCHHUBATL €€ NOCTOBCPHOCTL I AOCTUIKCHUSA ITOCTABJICHHBIX HGHGP’I "l
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| cOPMUPOBAHHOCTh YMEHUS NPHUMEHSATh €CTECTBEHHO-HAYYHbBIE 3HAHUS Ui 06"I)$ICH6HI/I$I{|
| OKpyXaroImux  SIBI€HWH,  COXpaHEHHMs  370poBbs,  obecrnedeHuss  Oe30macHoOCTH |
KHU3HEJEATEIbHOCTH, OepexHOro OTHOIICHHUS K  IpHpoJeE, paLMoOHAIBLHOIO :
| chopMUPOBAHHOCTh MPEACTABIEHUN O HAYYHOM METOJE MO3HAaHUS MPUPOIbl U CPEACTBAX |
N3y4EHHs] MEraMupa, MaKpoMHpa U MUKPOMMPA; BIIaJCHUE IPUEMAMH €CTECTBEHHO-HAy4YHbIX
| BIajieHue TOHATUHHBIM alapaToM E€CTECTBEHHBIX HAyK, MO3BOJIIOIIMM I103HaBaTb MUD,
y4acTBOBaTh B JIUCKYCCHUSX 110 €CTECTBEHHO-HAYYHBIM BOIIPOCAM, UCIIOJIb30BaTh Pa3IMYHbIC
| ACTOYHUKH MH(pOPMALUHK JUI TIOATOTOBKH COOCTBEHHBIX PAabOT, KPUTHIECKH OTHOCHTBLCA K |
| coobmenusim CMU, copepskalliM Hay4HYIO HHPOPMAIHIO; I

—_—— e

| K&KJIOTO YEJIOBEKA HE3aBUCHMO OT €r0 NPO(QeCCHOHATLHON JEATENBHOCTH, PAa3IuiaTh (GaKTsl |
| ¥ OLIEHKH, CPABHUBATH OLICHOYHBIE BHIBOJIbI, BUIETh UX CBS3b C KPUTEPUSIMH OLIEHOK U CBS3b |

1.4. PexoMeHayeMoe KOJIUYECTBO YaCOB Ha OCBOCHUE padoyeill mMporpamMmbl
Y4eOHOM TUCHUIINHBI:

0 CHEIUATBHOCTH | 44.02.04 | | CrieruaibHOE JIONIKOJIbHOE 00pa3oBaHue

MaKCUMaJIbHON y4eOHOW Harpy3Ku 00ydaronerocs 4acoB, B TOM 4YHCJIE

00s13aTeNIbHON Ay TUTOPHOM yueOHOM Harpy3Ku 00y4aromerocs 9acoB,

CaMOCTOSITEIILHON pabOThI 00yJaroIIerocs 4acoB.



2. CTPYKTYPA U COAEP) KAHUE YUYEBHOU JUCHUITIMHBI
2.1. O0beM yueOHOM TUCHMILIMHBI U BUAbI Y4e0OHOH padoThI

Ne Bup yueOHoil padoThI Oo6bem
4acoB
1 MakcuMainbHasi yueOHasi Harpy3ka (Bcero) 58
2 OO0s3aTenpHas ayIMTOpHAs yueOHas Harpy3ka (BCero) 39
B TOM YHCIIC:
2.1 J1a00paTOPHBIE M IPAKTUYECKUE PAOOTHI 27
2.2 JICKIIUU 12
3 | CamocrostensHas paGora oGyuaromerocst (Bcero) 19
B TOM YHCIIE:
3.1 VHAUBUAYAJIbHBIN UCCIEI0BATEIbCKUN MPOCKT
Utoroas arrecraimusi B popme I[I/I(b(l)epeluﬂll/l-
pOBaHHBIN
3a4€CT,
2 ceMecTp
Utoro 58




2.2. IlpumMepHBIH TEMATHYECKHI IVIAH U COAEPKAHUE YUeOHOW TUCIUIIIHHBI

OJ1b.06.01 EcTecTBo3Hanue: Gpuznka

Homep pa3aesioB u HaumeHoBaHMe pa3/iesioB U TeM O6nem Yporenn
TEM Coneprxanue yue0HOro MaTepuaJia; jadopaTopHbie u | 1208 0CBOEHMS
NpaKkTHYeCKue 3aHATHS; CAMOCTOsITeIbHasI padoTa
00y4YaIIMXCS; HHAUBUAYAJIbHbIE
HCCIe10BaTeIbCKUE NPOEKThI
1 2 3 4

Paznea 1. Brenenne

Tema 1.1. dusnka — hyHIaMEHTaIbHAS HAYKa O TIPUPOJIC.
Jlexuun Bsenenue 1
Coneprkanue yaeOHOro MaTepraia
1 ®dusnka — GyHIaMEeHTATbHAS HAyKa O PUPOJIE. 1
2 EcrecTBeHHO-HAYYHBI METO/I TO3HAHUS, €T0 BOZMOKHOCTH U TPAHUIIBI 1

MIPUMEHUMOCTH.
3 EnMHCTBO 3aKOHOB MPUPOJIbI U COCTaBa BellecTBa BO BeeneHHOM. 1
4 OTKpBITHS B QU3UKE — OCHOBA MPOTPEcca B TEXHUKE U TEXHOJIOTHU 1

MPOU3BOJICTBA.
CamocrosTenpHas CocTaBUTh KOHCHEKT 110 TeMe: « EcTecTBeHHO-HayYHBIN METOA 1 2
paboTa CTyIeHTOB TTO3HAHMSD)
Pazpnea 2. Mexanuka

Tema 2.1. Kunemarnka
Jlexun OCHOBBI KWHEMATHKHA 1
Copeprkanue yueOHOTO MaTepraia
1 Mexaunueckoe OBMKEHHUE. 2
2 Cucrema oTcyera. 2
3 TpaekTopust ABUKEHUS. 2
4 IIyTs. 2
5 Ilepememienue. 2
6 PaBHOMepHOE MPSIMOJIMHENHOE JABUKEHHUE. 2
7 CxopocTts. OTHOCHTENBHOCTh MEXaHUIECKOTO JABMKECHUSI. 1
8 3aKoH CIIOKEHUS CKOPOCTEH. 1
9 CpenHsig CKOpOCTh ITPU HEPABHOMEPHOM JBH)KEHUH. 1
10 MrHoBeHHasi CKOPOCTb. 1
11 PaBHOYCKOpEeHHOE PSIMOJIMHENHOE ABHUKEHHUE. 2
12 YckopeHue. 2
13 CB000IHOE TTaJICHHE TEL. 2
CeMuHapckue u Pemenue 3amau o teme: «OCHOBBI KHHEMATHKH 2 2
MPAKTHYECKHE PaOOTHI
CamocrosTenbHas Pemenne 3a1a4d mo teme: « OCHOBBI KHHEMATHKI) 2 2
pabota cTyIeHTOB

Tema 2.2. JunamMuka.
Jlekuu OCHOBBI TMHAMHUKHU 1
Coneprkanue yaeOHOro MaTepraia
1 Macca u cua. 2
2 BsaumopeiicTBue Tel. 1
3 3aKOHBI TUHAMHUKH. 2
4 Cwtbl B IpUpPOJIE. 2
5 3aK0H BCEMHUPHOTO TATOTCHHUS. 2
CeMuHapckue u HccenenoBanne 3aBUCUMOCTH CUIIBL TPEHHSI OT BECa TeJIa. 1 2
MpakTHYecKue pa0boThl | Pemenue 3amaya no reMe: «OCHOBBI AMHAMUKI 1 2
CamocTosiTenbHas Pemenne 3anaya no reme: «OCHOBBI JMHAMUKHY 1 2
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paboTa CTyICHTOB

Tema 2.3. 3aK0OHBI COXpaHEHHS B MEXaHHUKE

Jlexun 3aKOHBI COXpAaHEHUS] B MEXAHHUKE

Cojeprkanue yuyeOHOro Matepuasia

MPAKTHYCCKUEC pa60TH Pemenne 3agad mo teme: «OCHOBBI TEPMOAMHAMUKU

1 Hmnynbc Tena. 2
2 3aKOH COXpaHEHHs] UMITYJIbCA. 2
3 PeakTnBHOE ABMKEHME. 1
4 Mexanuueckas padora. 2
5 MouHOCTS. 2
6 MexaHuueckasi HEprusi. 1
7 Kunernueckas sHeprusi. 2
8 Kunerndeckas 2Heprus u padora. 1
9 IToTeHanbpHast SHEPTHsI B TPABUTAIIMOHHOM TIOJIE. 2
10 3aKOoH COXpaHeHHsl MOJIHOM MEeXaHWYEeCKOH IHEPIHH. 1
CemuHapckue u Pemenne 3a1a4 1o Teme: «3aKOHBI COXpaHEHUS B MEXAHHUKE) 2
MIpaKTUIECKHEe PabOTHI
CamocrosTenbHas Pemenue 3a1a4 1o teme: «3aKOHBI COXPAaHEHUS] B MEXaHUKE) 2
paboTa CTyIEHTOB
Paznen 3. OCHOBBI MOJICKYJISIpPHOH (DM3HKH ¥ TEPMOTUMHAMUKH
Tema 3.1. MouekynsipHas hHU3HKa.
Jlekuun 1. OcaoBbl MKT
ConepxaHue yueOHOro Marepuana
1 AToMuUCTHYECKAs] TEOPUSI CTPOSHUS BELIECTBA. 2
2 HaOmoieHust 1 OTBITHI, MOATBEPKIAIOIINE ATOMHO-MOJIEKYJIIPHOE CTPOSHUE 1
BEIIIECTBA.
3 Macchl 1 pa3Mephl MOJIEKYL. 1
4 TennoBoe ABMXKEHHME YACTUI] BEILIECTBA. 2
5 BpoyHoBCKOE IBUKEHUE. 1
6 W neanpHblii ras. 1
7 Temneparypa Kak Mepa CpeiHEl KHHETUYECKON SHEPTUH YaCTHIL. 2
8 YpaBHEHUE COCTOSIHUS UACAIBHOTO Iasa. 2
9 Mogenb KUAKOCTH. 1
10 TToBepXHOCTHOE HATS)KEHHE M CMayMBaHHUE. 1
11 Kpucrammdeckne n aMmopdHBIe BEIeCTRa. 1
CemuHapckue u Temmepatypa 1 2
IpakTU4YecKue paboThl | ArperaTHble COCTOSHHUS BEIIECTBA 1 2
Pemenue 3anad mo reme: « MoJIeKyJsipHast GU3NKa» 1 2
CamocrosiTenpHas Pemenne 3a1a4 o Teme: «MonekyssipHas GU3UKa» 1
pabota cTyIeHTOB
Tema 3.2. TepmoauHaMuKa.
Copepikanue yaeOHOro MaTepuaia
1 BuyTtpennsis sHeprusi. 2
2 Pabota 1 TemooTaaua Kak crnocoObl N3MEHEHHS] BHYTPEHHEH SHEPTUH. 1
3 IlepBblil 3aKOH TEPMOJMHAMUKH. 2
4 TennoBble MAIMHBI U UX TPUMEHEHHUE. 1
CeMuHapckue u OCHOBBI TEPMOJIUHAMUKH. 2
2
2

KonTtponsHbie padotsl | KoHTpombHas paboTa no pasaenam: « OCHOBBI MEXaHUKH,
MOJICKYJIAPHOW (DU3UKU U TEPMOIMHAMUKI))

CamocrosTenpHas Pemenue 3a1a4 1o Teme: « OCHOBBI TEPMOAMHAMUKI
paboTa CTyICHTOB
Paznen 4. OCHOBBHI JICKTPOTMHAMHKH
Tema 4.1. ONEKTPOCTATHKA.
Jlextuu OJeKTpocTaTHKa.
Copeprkanue yueOHOTO MaTepraia
1 | BzaumoeiicTBre 3apsiKEHHBIX TEJL.




npakTuueckue pabotsl | Pemenne 3amad o teme: «I[10CTOSHHBIN TOK»

2 DNIEeKTPUIECKUH 3apsi. 1
3 3aK0H COXpaHEHHUS ICKTPHICSCKOT0 3apsa. 1
4 3akon Kynona. 2
5 OJNEeKTpOoCTaTHYECKOe T0JI€, €0 OCHOBHBIE XapaKTEPUCTUKU U CBSI3b MEXITY 1
HUMH.
CeMuHApCKHE U Pemenne 3amad 1o Teme: «IEKTPOCTATHKAY
MPaKTHIECKUE paboThI
CamocrosTenpHast Pemenne 3agay mo teme: «DNEKTPOCTATUKA
paboTa CTyICHTOB
Tema 4.2. [ToCTOSIHHBIN TOK.
ConepxaHue yueOHOro Marepruana
1 TTOCTOSIHHBIN ANEKTPUUECKHUHA TOK. 1
2 Cuna Toka, HanpsbKeHHe, JJIEKTPUYECKOe CONPOTHBIICHHE. 2
3 3akoH Oma 1Jis y4acTKa dJEKTPUIECKOU IeTH. 2
CemuHapckue u IToCTOSIHHBII TOK. 2
2
2

COopKa 2JIEKTPUYECKON LIENH, U3MEPEHHUE CHITBI TOKA U
HANPsDKSHHSI HA €€ Pa3IMYHbIX Y9acTKaX.

CaMocTosTeapHas Pemenune 3agau mo teme: «IIOCTOSHHBIN TOK»
paboTa CTyIeHTOB

Tema 4.3. MarauTHoe IoJIe.
Jlexun MarauTHoe IoJie.
Coneprkanue yaeOHOro MaTepraia
1 MarHuTHOE MOJI€ U €r0 OCHOBHBIE XapaKTEPUCTUKH. 1
2 JelicTBuE MarHUTHOTO M0Js1 HA TPOBOJHUK C TOKOM. 2
3 3akon Ammepa. 2
4 OJIEKTPOJIBUTATEb. 1
5 SIBJieHME 2JIEKTPOMArHUTHOW MHIYKITHH. 1
CemuHapckue u Pewenue 3agau no reme: «MarauTHoe HoJie» 2
MPaKTHIECKUe paboThI
CamocrosTenpHas Pemenne 3amau 1mo teMe: « MarauTHoe MOJIE»
paboTa CTyICHTOB
Paznea 5. KonebOauus v BOIHBI

Tema 5.1. MexaHu4yecKkre KoaeOaHus U BOJIHEL.
Jlexuuu MexaHnuecKkue KoJeOaHUs ¥ BOJIHEL

Copepikanue yueOHOro MaTepuaia

1 CB00OIHBIC KOJICOAHMSI. 1
2 Ilepron, 9acToTa ¥ aMIUTATY1a KOJICOAHMIA. 2
3 I"apmoHnyeckue koaeOaHusl. 1
4 MexaHnduecKrue BOJIHBI U MX BUJIBI. 2
5 3BYKOBBIC BOJTHEL. 1
6 YIIbTpa3ByKOBbIE€ BOJIHBI. 1
7 YIbpTpa3sByK U €r0 UCHOJIb30BAHUE B MEUIIMHE U TEXHUKE. 1
CemuHapckue u Nzyuenue xonebOaHnii MAaTEMaTHUECKOTO MAasTHUKA.
MPAKTHYECKHE PaOdOTHI

Tema 5.2. DJIEKTPOMArHUTHEIC KOJICOAHHUS M BOJTHBL.
Jlexuun ONEeKTPOMArHUTHBIC KOJICOAHMSI ¥ BOJTHBL
Coneprkanue yueOHOro MaTepuaa
1 CB00OIHBIE DIIEKTPOMATrHUTHBIE KOJIEOAHNSI. 1
2 KonebaTenbHbIi KOHTYP. 1
3 DJIEKTPOMArHUTHOE TOJIE. 1
4 DJIEeKTPOMArHUTHEIE BOJIHEI. 1
5 CKOpOCTh JIEKTPOMArHUTHBIX BOJIH. 1
CamocrosiTenbHas [MoaroToBUTH  BBICTYIJIEHHE O  MOJNB3E U Bpene 2
paboTa CTyIeHTOB JNEKTPOMArHUTHBIX BOJH JUIsI YEIOBEKa

Tema 5.3. CBeTOBbIE BOJIHBI.
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Coneprkanue yaeOHOro MaTepraia
1 PazBuTue npeacTaBiIeHUN 0 IPUPOJIE CBETA. 1
2 3aKOHBI OTPAKEHHUS U MPEJIOMJICHUS] CBETA. 2
CemuHapckue u CBETOBBIC BOJIHBL.
npakTudeckue padotel | M3ydenne naTEpPEPEHINT U AU(PAKIIHU CBETA.
Tema 5.4. JIuH3BI.
Coneprkanue yueOHOro MaTepuaa
1 | dopMyIia TOHKO# THH3bL. 2
CeMuHapckue u Pemenue 3a1a4 no teme: «@opMysa TOHKOM JTUH3BI 2
MIPAKTHYECKHE PaOOTHI
KonTtposbhbie padotsl | KoHTposbHas pabora o pasnenam: «OCHOBBI 2
anexTpoauHamMuku. KoneGaHus v BOJTHBD)
CamocrosTenpHas Pemenue 3a1a4 o Teme: «DopMyiia TOHKOH JTUH3bDY
paboTa CTyIeHTOB
Paznea 6. DJeMeHTHI KBaHTOBOM (DU3UKHU
Tema 6.1. KBaHTOBBIE CBOMCTBA CBETA.
Jlexuu KBaHTOBBIC CBOWCTBA CBETA.
CopepikaHue yueOHOro MaTepuaia
1 KsanroBas runoresa [lnanka. 1
2 dotoanexTpudecknii 3h exT. 1
Tema 6.2. | ®dusuka aroma.
Coneprkanue yueOHOro MaTepuaia
1 Mojienu cTpoeHus aToma. 1
2 OmeiT Pesepdopaa. 1
CemuHapcKkue u ®dusrka aroma. 2
MPaKTHIECKUe paboThI
Tema 6.3. ®du3rKa aTOMHOTIO sI/Ipa ¥ 3JIEMEHTAPHBIX YaCTHII.
Copeprkanue yueOHOTO MaTepraia
1 CocTaB 1 CTpOeHHE aTOMHOTO Sapa. 2
2 PanroakTUBHOCT. 1
3 PamoakTHBHBIC M3TYUYCHHS U UX BO3ACHCTBUE HA XKUBBIC OPTaHU3MBEL. 1
CeMuHapckue u dwu3nKa aTOMHOTO SIpa M AJIEMEHTAPHBIX YACTHIL, 2
IpakTudeckue padoTel | Pemrenne 3a1a4 Mo pasfeny: «DIeMeHTH KBAHTOBON (QH3HMKID) 2
CamocrosTenbpHas Pemenne 3anad 1o pazmeny: «9IeMEHTH KBAHTOBOU (PH3UKI» 2
paboTa CTyIEHTOB
Paznea 7. Bcenennas u ee »Boronust
Tema 7.1. Crtpoenne u pa3putre BcelreHHOM.
Jlexuuu Ctpoenne u pa3Butre BcelreHHOM.
Coneprkanue yueOHOro MaTepuaa
1 | Mozens pacimpsiomeiicst BeeneHHOi. 1
CamocrosTenpHas CocTraBiieHHe KOHCIIEKTa 110 TeMe: « Teopuu cTpoeHus u 2
paboTa CTyIeHTOB pasButus BeenenHo»
Tema 7.2. [Tpoucxoxknenne CoTHEUHON CHCTEMBL.
Jlexmnm ComnHedHas cucreMa.
CopepikaHue yaeOHOro MaTepuaia
1 | CoBpemMeHHas pu3nveckas KapTHHA MUDPA. 1
Kontponsabie padotsl | KoHTpomsHas paboTa mo pasaenaM: «JIeMEHTH KBAHTOBOM 2

¢bu3nky, BeelleHHAs U ee 9BOITIOIHS

HuddepenurpoBaHHbl
i 3a4eT

le/lMepHafl TEMATUKA HHAUBUAYAJbHBIX ITPOCKTOB

1. Co3manue c mnomompo mnporpammbel MS Power Point nmemoHcTpamuii mo  Teme:
«OTHOCHUTENBHOCTh MEXaHUYECKOTO JBIKEHUSD)

2. Cos3ganue ¢ momomsio mporpamMmmbel MS Power Point nmemoncTpanmii mo Teme: «Bumipl
MEXaHUYECKOT'O IBHKEHUS

3. Co3panue ¢ noMolbio nporpaMmmsl MS Power Point aeMoHcTpanuii no teme: «HEPTHOCTD TEM»
4. Cosznanue ¢ momotipto nporpammbl MS Power Point nemoHcTpanuii mo teme: «3aBHCHMOCTD
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YCKOPEHHs Teja OT €ro Macchl U CUJIbI, JEHCTBYIOLIEH Ha TEJI0»

5. Cospanme ¢ nomotblo nporpammbel MS Power Point nemoHcTpanmii mo teme: «PaBeHCTBO U
MIPOTUBOTIONIOKHOCTh HANPABJICHUS CUJI ACUCTBHS U MPOTHUBOACHCTBHS»

6. Co3spanue ¢ nomolipko nporpammsl MS Power Point remoncTpanuii o Teme: «HeBecoMOCTh

7. Co3panue c¢ nomompto nporpammbl MS Power Point nemoHctpaumii mo teme: «PeakTuBHOE
JBIDKEHHE, MOJIEIb PAKEeThD»

8. Cospanme c¢ nomouipto nporpammbl MS Power Point nemonctpauuii mo teme: «l3meHenue
SHEPrUHU NPU COBEPILCHUH PaOOThD»

9. Co3panue ¢ nomoinipio nporpammel MS Power Point nemonctpanmii o teme: «MccnenoBanue
3aBMCUMOCTH CHJIBI TPEHMS OT Beca Tejia»

10. Cosznanue ¢ moMompio mporpamMel MS Power Point gemoncTpanmii o teme: «Jlokasarenscrsa
JIBMDKCHHS YacTHIL (JIBUKEHUE OPOYHOBCKUX YacTHIL, TUDDY3HS)».

11. Co3manue c¢ momoipto nporpammbel MS Power Point aemoHcTpanmii no Tteme: «SBieHus
ITIOBEPXHOCTHOTO HATSDKEHUS U CMauMBaHUS))

12. Coszmanue ¢ momoupio mporpamMmel MS Power Point memonctpanuit mo teme: «Kpucramisl,
aMop(HbIE BEIECTBA, )KUAKOKPUCTAIUTMUECKUE TeIay»

13. Co3panue ¢ momoimpio nmporpamMmmel MS Power Point pemoncTpanmii mo teme: «l3meHeHue
BHYTPEHHEH YHEPTUH Tell IPHU COBEPILEHUH PabOTHI»

14. Coszmanue ¢ momouipio mporpamMmel MS Power Point neMoHCTpanuii mo teme: «NeKTpU3aLus
Ten. B3aumozelcTBre 3apsyKeHHBIX T

15. Coszpanue ¢ nmomoubio mporpammel MS Power Point nemonctpanuii mo teme: «HarpeBanue
IIPOBOJHUKOB C TOKOM»

16. Coszmanue ¢ nomolsio mporpaMMmsel MS Power Point nemoncTpanuii mo teme: «OnsIT Dpcrena»
17. Co3pmanue ¢ noMouisio nporpammel MS Power Point nemoncTparnuii no reme: «Bzaumozericteue
IIPOBOJJHUKOB C TOKOM. JleiCTBHE MarHUTHOTO TOJIS Ha TPOBOHUK C TOKOM»

18. Co3manue c nomompto mporpammbl MS Power Point nemoncrpamuii mo Tteme: «PaGora
JJIEKTPOIBUTATEIIS)

19. Coszmanue ¢ momoibio nporpamMmmbel MS Power Point nemoncTpaiuii mo teme: «SIBieHue
AJIEKTPOMArHUTHOW MHIYKLIUH

20. Cozmanme ¢ momompbio mporpamMmel MS Power Point nemonctparmit mo Tteme: «COopka
SHCKTpI/I‘IGCKOﬁ ey, U3BMEPEHUEC CUJIBI TOKA U HAIIPSIKCHUSA Ha €€ PAa3JIMYHBIX Yy4aCTKax»

21. Coszganue ¢ nomoipto nporpammbl MS Power Point nemoncTtpaumii mo teme: «Konebanus
MaTEeMaTHYECKOT0 U MPYKHHHOTO MasTHUKOB)

22. Cos3ganue ¢ mnomompio mporpaMmel MS Power Point nmemonctpanuii mo teme: «Pabora
3JIEKTPOTeHEPaTOpay

23. Cosaanue ¢ nmomoinkio nporpammbl MS Power Point memonctpanuii mo teme: «M3iaydenue u
IIPUEM 3JIEKTPOMArHUTHBIX BOJIH)

24. Coszganue ¢ moMolbio mporpamMsel MS Power Point qemoHcTpanuii mo teme: «PaanocBsa3by

25. Coszganue ¢ momouipio nmporpaMmel MS Power Point nemoHcTpammii o teme: «Paznoskenue
Oenoro cera B CIIEKTP»

26. Co3aanue ¢ omolipio nporpammel MS Power Point nemonctpanuii o teme: «MuTepdepenius
1 1u(pakius CBeTay

27. Cosznanue ¢ momoripio nporpamMmel MS Power Point nmemoHcTpammii mo teme: «OTpaxeHne U
IIPEJIOMJICHHE CBETa»

28. Co3ganue ¢ nomoinsto nporpammbel MS Power Point nemoncTpaumii mo teme: «OnrTHueckue
npudopsD

29. Cozganue ¢ momoupio nporpamMmel MS Power Point nemoHcTpammii mo teme: «M3yuenue
KoJsie0aHuil MaTeMaTHYECKOrO MasiTHUKA»

30. Co3panme ¢ momormpio mporpammbl MS Power Point nemonctpanmii mo teme: «M3yuenue
UHTEepPEepeHIINU U U(DPAKIIUU CBETa»

31. Co3panue ¢ momoursio mporpaMmsl MS Power Point nemoHcTpanmii mo Teme: «®Potoaddext»
32. Co3spanue ¢ nomolipko nporpammsl MS Power Point reMoncTpanuii o Teme: «®oToseMeHT»
33. Cospanue ¢ nomompio mnporpamMMmel MS Power Point nemoncrpamuii mo Teme: «M3myuenue
J1azepay

Bcero

58
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3. YCJIOBUSA PEAJIN3AIIMY YYEBHOM JUCITATIIMHBI

3.1. TpeGoBaHHUsA K MUHMMAJIBHOMY
MaTepHATbHO-TEXHHYECKOMY 00ecrie4yeHn 0

Peanmaum{ pa6oqe171 mporpaMmaI yqe6H0171 JAUCHUIUIMHBI ITPEATIOIaracT HaJIM4uce
4.1.1 yuebHoro kabunera  Ne316, kaOMHET €CTECTBO3HAHUS

4.1.2 nabopatopuu

4.1.3 3ana oubnmmorexa;

YUTAJIBHBIN 31 C BBIXOJIOM B CeTh MIHTEpHET.

3.2 O0opynoBanue y4eOHOro kKaOnHeTa U pado4ux MecT KaOnuHeTa

Ne HaumeHoBaHuUsi 00b€KTOB U CPEACTB MATEPHAIHLHO-TEXHHYECKOT0 [Ipumeyanus
o0ecneyeHust
OobopynoBanue yueOHOro KabMHeTa
paboure MecTa Mo KOJIMYECTBY 00yJaronuxcsi — He MeHee 25 30
pabouee MECTO MpemnoaaBaTes; 1
OCKa I MeJia 1

bubanoreunblii poHa (KHUTONEYATHAS NPOAYKIMS)

Jlnnaktuueckrue MaTepuaibl 40

IleyaTHbie mocoOUs

Tematuueckue TaOIULBL 5

ITopTpeTsl 1

HudpoBbie 06pazoBaTe/ibHbIE peCcypchl

Lughposvie Komnonenmul yuedoHO-memoou ecKux KOMnIeKcos

MynLTHMeI[HfIHLIe MNPE3CHTAMU 110 PA3JIMYHBIM TCMAM

(3anoansemcs npu HaIuyuu 8 Kaburneme)

JKpaHHO-3BYKOBbIE MTOCOOMSI

Buneodumsmbr 7

JlabopaTopHoe 000pya0oBaHue

TepmomeTpbl

[ItaTusBnl

[{unuHapbl U3MEpUTETIbHBIE (MEH3YPKH)

Junamometpsl abopatopHslie 1H, 4H

Kenmoba npsiMbie

KanopumeTpsl

Ha6op JJIA UCCICA0OBAHMA U30IIPOLCCCOB B I'a3ax

AmMmnepMeTpsI 1abopaTOpHBIE C TIPEACTIOM U3MEpEHUs 2A 111 U3MEPEHUS B
OeIAX MOCTOAHHOI'O TOKA

o [ o § 5] o} o fom R 5 R fom

Bonbr™erpsl 1abopaTopHeie ¢ mpeaenoM usMepenus 6B uia usmepenus B
LEMSAX NOCTOSIHHOTO TOKa

KoMmriekTrl IMPOBOJOB COCAMHUTCIIbHBIX

PeocraTel OA3yHKOBBIE

jom o} e Qe

DKpaHbl €O IIEJbIO




Habop nudpakiiMOHHBIX PEIIETOK I1
KoMIuiekT i1t J1abopaTOpHBIX paOdOT MO AIEKTPOTHHAMUKH I1
Hab6op «DnektpuuectBo» 11
[Tpubop /i M3ydeHHs TPACKTOPUHU OpPOLIEHHOTO Tela I1
Tpubometp 1abopaTOpHBIN I1
JleMoHCTPauMOHHOE 000PYI0BAHNE

HaGop npsiMbIX MarHUTOB )i
Cronuku nogbeMHsble (2 mT.) |
bapomeTp HIKOJIbHBIN I
[Icuxpomerp A
TenexKku JerkonoIBUKHbIE ¢ IPUHAJIEAKHOCTIMU (T1apa) A
KamepToHbl Ha pE30HUPYIOMIMX SITMKAX C MOJIOTOUYKOM Jil|
[TpubGop ans u3yuenus npasuia JIeHa A
[Ipubop aist teMoHcTpalyu 3akoHoB MexaHuku [1JI3M-1 A
3epKaJio BBITYKJIIO€ U BOTHYTOE Jil|
MarmmiHa s5ekTpodopHast |
KowMruiekt mpuOopoB 15t H3yueHUs TPUHITUTIOB paAHONpHeMa 1

paauonepesadyn A

Texuuueckue cpeacrsa 00y4eHust
Ne HanMeHoBaHMs 00bEKTOB M CPEICTB MATEPHATbHO-TEXHUYECKOTO I[pumeuyanus

o0ecneueHUs

Texuuueckue cpencrsa o0yuenus (cpeacrsa UKT) -

TeneBu30p ¢ YHUBEPCAIBHOM MOJICTaBKON

BuneomarautodoH (Buaeomieiiep)

Aynuo-1ieHTp

MynbTHMEIUHHBIIA KOMIIBIOTED

CxkaHep ¢ MPUCTaBKOH JIJIs CKAHUPOBAHUS CIIANIOB

IIpunTep Ja3epHBIH

ndpoBas Bugeokamepa

IIndposas poroxamepa

Craiia-ipoeKTop

MynpTHMeara OPOEKTOP

Crou a5 mpoexTopa

DKpaH (Ha IMITaTHBE WM HABECHOM)

3.3. UcnoJsib3yemMble TEXHOJOTUM 00ydeHUst

B nensx peanuzanMM KOMIIETEHTHOCTHOIO MOJXOJa B 00pa3oBaTeNbHOM  IIpolecce
WCIOJIb3YIOTCSL CJIEAYIOIIME AKTUBHbIE U WHTEPAKTHUBHbIE (OPMBbI NMPOBEACHHS 3aHATHM: aHaIU3
KOHKPETHBIX CUTyallul, KeUC METOJ, KPYIJIbIA CTOJ (IPYIIOBBIE AUCKYCCUU U 1€0aThl), MpobIeMHOe
oOydeHue, MO3rOBOM IUTYypM, HHTEJUIEKT-KapThl, 3HAKOBO-KOHTEKCTHOE OOy4YeHHE, IPOEKTHOE
o0yuyeHue, OJMMIINAAA, 1a00paTOPHBIE OMBITHI, AUCTAHIIMOHHOE 00yUeHue, paboTa B MajbIX IPyIMIax,
MHTEPaKTUBHbIE JIEKIIMH (IPUMEHEHUEM BUICO0- H ayANOMATEPHAIOB) U JP.
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3.4. UndgopMmanmnonHoe odecnevyeHne 00yueHust
Ilepeuenb pekoMeHyeMbIX Y4eOHbIX u31aHuii, UHTepHeT-pecypcoB,

AOMOJTHUTEIbHOM JINTEPATYPHI

[Tpuka3 Muno6puayku Poccun ot 31.03.2014 Ne 253 (pen. ot 26.01.2016) «O6 yTBepxaeHUN

(dhenepasbHOTO TIEPEYHS YUYCOHMKOB, PEKOMEHIYEMBIX K MCIIOJIb30BAHMIO TIPU PEATM3AIIUN UMEIOIINX
TOCY/IapCTBEHHYIO0 aKKPEIUTAIMI0 OOpa30BaTENbHBIX MPOrpaMM HAYaIbHOTO OOIIET0, OCHOBHOTO
obmrero, cpeaHero obmero obpazoBanus» (3apeructpupoBano B Munrocte Poccum 30.01.2013 Ne

www.physiks.narod.ru

26755)
OcHoBHBIE JICKTPOHHBIC HCTOYHHUKH
Ne BbixoaHbIe JaHHBIE IEYATHOT0 U3aHUS Pesxxum | IIpoBepeno
JA0CTyna
1. HmutpueBa, E.M. ®usuka [DnexTpoHHBIH pecypc]: ydeOHOe ObC 2019
nocobue / JimutrpueBa E.M. — DnekTpoH. TEKCTOBbIE HAHHBIE. —
CaparoB: A#t Ilu Dp Meamua, 2019.— 143 c. — Pexxum pgocryna:
http://www.iprbookshop.ru/79822.html. — 35C «IPRbooks»
2. [Tanpiruna, A.B. ®@usnka [DnekTpoHHBINH pecypc]: JabopaTOpHBII ObC 2019
npaktukym ais CIIO / ITansirmHa A.B. — DIeKTpOH. TEKCTOBBIE
nmanaele. — CaparoB: IIpodobpazoBanue, 2019. — 84 ¢. — Pexum
JIOCTYyTIA! http://www.iprbookshop.ru/86155.html. - OBC
«IPRbooks»
3. Yakak, A.A. ®usuka [DnekTpoHHBIH pecypc]: yuyeOHoe mocolue 9BbC 2019
st CIIO / Yakak A.A., Jleryta C.H. — DnekTpoH. TEKCTOBbIE
nansele. — Caparos: [IpopoOpaszoBanue, 2019. — 541 c. — Pexum
JIOCTYyTIA: http://www.iprbookshop.ru/92191.html. - DBbC
«IPRbooks»
I[OHOJIHI/ITeJ'II)HbIe JICKTPOHHBIC NCTOYHHUKHA
Ne BbixoaHble JaHHbIE IEYaTHOI0 U3JAHUA Pexum | IlpoBepeno
JA0CTyna
1 ®duszuka B ¢opMmynax u cxemax [DNeKTpoHHBIH pecypc] / — 9BC 2019
OnekTpoH. TekcToBble naHHbie. — CII6.: Buktopus mmoc, 2016. —
128 c. — Pexxum nocrymna: http:// www.iprbookshop.ru/58083.html. —
OBC «IPRbooks»
Pecypcel MHTEpHET
Ne BrixoaHble 1aHHBIE JIEKTPOHHOI0 U3{aHUSA Pe:xxum IIpoBepen
AOCTyNa 0
1. Knacc!nast mocka mis nr0003HATENbHBIX [DIEKTPOHHBIM pecypc] | cBOOOAHBIN 2019
www.class-fizika.narod.ru
2. OnekTpoHHast 6ubnuoreka [D1eKTpoHHbIH pecypc] www.alleng.ru | cBOOOIHBII 2019
3. dusuka B aHUMAIUSAX [DnexTpoHHbIN pecypc] | cBOOOHBIIM 2019
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4. KOHTPOJIb 1 OHEHKA
PE3YJbTATOB OCBOEHUSA YYEBHOU JUCIIUITJINHBI

4.1. bBank cpeacCTB ISl OEHKH Pe3yJIbTATOB 00y4eHH s

KoHTponb U oOIleHKa pe3ylbTaToB OCBOEHHUS Y4eOHOW JHUCHUILIMHBI OCYIIECTBIISAETCS
mpernojaBaTesieM B TIpolecce MPOBEACHUS MPAKTUYECKUX 3aHATHH U j1abopaTOpHBIX padoT,
TCCTUPOBAHUA, a TAaKKC BBIIIOJIHCHUA 06y‘-IaIOH_[I/IMI/ICSI UHAUWBHUIYAJIbHBIX SaI[aHHfI, ITPOCKTOB,
HUCCIIEIOBAHUMN.
OrneHOYHBIE CPEACTBA COCTABJISIIOTCS TMPETNoJaBaTelieM CaMOCTOATENBHO TPU EKETOTHOM
oOHOBNeHNHN OaHka cpeAcTB. KonmrmuecTBO BApHAHTOB 3aBUCUT OT YMCJIA 00YUYaIOIIHUXCSI.

Ne Pe3yabTaThl 00y4yeHus OcHoBHbIE DopMbI U1 METO/bI
MOKAa3aTe/Iu OUEeHKH KOHTPOJISI M OLeHKH
pesynrara pe3yJabTATOB 00Y4YeHHUs
JINYHOCTHBIE Pe3yabTATHI
1. YCTOMYMBBIA MHTEPEC K HCTOPUU U | OLEHKA POJIH Texymui, Nel4
JOCTHKCHHSIM B 00JTACTH €CTECTBEHHBIX | POCCUHUCKUX YUCHBIX
HayK, 9yBCTBO TOPJOCTH 32 POCCHICKHUE | B pa3pabOTKe Teopuu
€CTCCTBCHHBIC HAYKH; CTPOEHHMS U Pa3BUTUS
Bcenennoit
2. TOTOBHOCTbD K IPOIOJIKEHUIO | MHTEpPEC K Tekymui, Nel4
oOpa3oBaHwsl, MOBBIIICHHUIO | CAMOOOYUYCHHIO
KBTI (PUKAITHH B n30paHHOM
npo(heCCHOHATLHOW  JCSITENFHOCTH  C
HCIIOJIb30BAHUEM 3HAHMK B 00JIacTH
€CTECTBCHHBIX HAYK;
3. 00BEKTUBHOE OCO3HAHHE 3HAYMMOCTH | 3HaHHE OCHOBHBIX Texkymmid, Nel4, 15
KOMIIETCHIIMIA B OOJIACTH €CTECTBEHHBIX | TOCTHKCHHUA HAYKU U
HayK Ui YeloBeKa H  OOIIeCTBa, | ClIOCOOOB MX
yMEHHE UCIIOJI30BATh | TPAMOTHOTO
TEXHOJIOTHYECKHE JIOCTHIKEHHS B | IPUMEHCHHUS Ha
obnactu pU3UKU, XUMUU, OMOJIOTHH JIJIS | IPAKTHKE
MOBBIIIEHHUS COOCTBEHHOTO
HUHTEIUICKTYJTLHOTO pa3BUTHSA B
BbIOpaHHOMN npodeccuoHanbHOM
JICATEIbHOCTH;
4. yMEHHe IPOAHAU3UPOBATh | FPaMOTHAsA paboTa ¢ | TeKymwmi, Nel5
TEXHOTCHHBIC MTOCJICICTBHS JUTSL | MaTepHalioM TIpH
OKpYyXaromiei cpenpl, OBITOBOW U | MOJATOTOBKE K
MIPOU3BOICTBEHHON JESATSILHOCTH | TOKJIATy
YeJI0BEKa,
5. TOTOBHOCTH CaMOCTOSITEILHO JOOBIBATH | YMEHHUE Texyuumii, Nel4, 15
HOBBIC /ISl ce0sl €CTECTBEHHO-HAYYHBIE | UCTIOIB30BATh
3HAHUS C WCIOJB30BAaHUEM JUIS 3TOTO | Pa3IMYHBIC
JMOCTYIHBIX HCTOUHUKOB HH(POPMAIIUHU; | UCTOYHUKU
uHbopMaIuu
6. YMEHUE YIpaBIATh CBOEH | ajeKkBaTHAsA Tekymui, Nel4, 15, 8,9
MMO3HABaTEILHON JEeSATeNIbHOCTRIO, | pediexcus u
MIPOBO/IUTH CaMOOIIEHKY YPOBHS | CaMOOIIEHKa
COOCTBEHHOTO HUHTEIUICKTYJILHOTO

16




Pa3BUTHA,

YMCHHUE BBICTPANBATh KOHCTPYKTHBHBIC
B3aUMOOTHOIIICHUSI B  KOMaHJE IO
peuieHuo oO0mUX 3agad B 0OJacTH
€CTECTBO3HAHUS;

ycrienisas pabora B
KOMaH/Ie,
JOCTHKCHUE
HOCTaBJICHHBIX IIeJIeH

Tekymmi, Nel4, 15

Meranpeamernbie
pe3yabTaThbl
OBJIQJICHUC YMCHMAMHU W HaBBIKAMH | YMCHUC TeKyuii, Nel4
pasIM4YHBIX  BUJOB  II03HABATEIbHOM | aHAIM3UPOBATH
NESITEeIbHOCTH [UIA W3YyYEHHUsl Pa3HBIX | HHPOPMALUIO;
CTOPOH OKPYJKAIOIIEro €CTCCTBEHHOIO | YMCHHUE
MHDpa; CHHTE3UPOBATH

JIAHHBIE U COCTaBIIATH
TPAMOTHBIN TEKCT

[IPUMEHEHUE OCHOBHBIX METOJIOB | YMEHHUE AeIaTh Tekyuui, Nel10,11,12,13
nmo3HaHus  (HAOJIOJEHWs, HAy4YHOTO | BBIBOJBI U3
IKCIIEPUMEHTA) JUISt W3YYEHUS | IPOCMOTPEHHBIX
pa3IMYHBIX ~ CTOPOH  E€CTECTBEHHO- | OIBITOB
HAYYHOW KAapTHUHBI MUPA, C KOTOPHIMHU
BO3HHUKAET HEOOXOIUMOCTD
CTAJIKMBAThCSI B  MPOQPECCHOHATBHON
ctepe;
YMEHHUE OINpeNessaTh LeJd W 3a7adyd | TpaMOTHas Tekymmmid, Nel0,11,12,13
JIeSATEeILHOCTH, BBIOMPATh CPENCTBA IS | TOCTAHOBKA IIEJICH U
WX JIOCTHKCHHUS HA IIPAKTHUKE; 3a7a4
YMEHHE  HCIOJIb30BaTh  Pa3lIMYHbIC | HUCIIOJIb30BAHUE
HCTOYHUKH JUISt TIOJTyUCHUS | Pa3IMYHBIX
€CTECTBEHHO-HAYYHOH HH(OpPMAIMK U | HCTOYHUKOB JJIs
OIICHUBATh €€ JIOCTOBEPHOCTh JUIS | MOJyYCHUS
JIOCTMDKCHHSI TIOCTaBJICHHBIX I€JIeH | | JOCTOBEPHOM
3az1ay; UHpOpMALIUU
IIpeaMeTHBIE pe3yJabTaThI
c(OpPMHUPOBAHHOCTh TPEACTABICHUI O | 3HAHUE Texyuwii, Nel4, 15
[[EJIOCTHOW COBPEMEHHOW eCTECTBEHHO- | 0COOECHHOCTEM
HAyYHOW KapTHUHE MHpa, MPHUPOJIE KaK | COBPEMEHHOM

eINHON LEJIOCTHOH CHUCTEME,
B3aMMOCBSI3M YEJIOBEKA, NPHUPOABI H
o0I111ecTBa, MIPOCTPAHCTBEHHO-

BpeMeHHbIX MacuiTabax BeenenHnoii;

KapTHHBI MUpa

BIaaACHHUC 3HaHUAMHA (O) HanOosee
BAXXHBIX OTKPBITHAX W JOCTHXXCHUAX B
obiactu C€CTCCTBO3HAaHMsA, ITOBJIMABIINX

Ha DJBOJIOLMIO  TPEACTaBICHHM O
MPUPOJIE, HA pa3BUTHE TEXHUKU U
TEXHOJIOTH;

3HAHHE HauoOoJee
Ba’XHBIX OTKpI)ITI/Iﬁ nu
JOCTHKCHUH,
COBPEMEHHBIX
Npe/ICTaBICHUMN O
MUpE

Tekymui, Nel,2.3.4,5,6,7

c(hOpPMUPOBAHHOCTh YMEHHUS TPUMEHSITh
€CTECTBCHHO-HAyYHbIE  3HAHHUSA IS
OOBSICHEHUS]  OKPYXKAIOIIUX SIBJICHUH,
COXPaHCHHS 3JI0POBBS, O00ECICUCHHS
0e30IMacHOCTH JKH3HEIEATEIbHOCTH,
OEepeIKHOTO OTHOIIEHUS K TPHPO/IE,
palMOHAILHOTO  MIPUPOIOTIOIL30BAHHMS,
a TakyKe BBIMOJIHECHHS POJIA TPAMOTHOTO

yMeHHE 00BSICHATH
MPUYUHBI
OKPYKAFOIIHX
SIBJICHU

Tekyuui, Ne§, 9
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MOTPEOUTES;

c(hOpMUPOBAHHOCTh TPEACTABICHUI O
HAYYHOM METOJI¢ TIO3HAHUS TPUPOIBI U
CpencTBax U3yYCHUS Meramupa,
MaKpoOMHpa ¥ MHKPOMHUPA; BIaJICHUE
npueMamMunu €CTCCTBCHHO-HAYYHBIX
HaOJIFO/ICHUH, OTIBITOB, UCCIICAOBAHUIA U
OIICHKH JIOCTOBEPHOCTH IOJTyYEHHBIX
pe3yJIbTATOB;

3HAHWE CIIOCO00B
MO3HAHUS TIPUPOIBI

Tekymui, Nel5

BJIQJICHUE IIOHATHHHBIM  aIllapaToM
€CTECTBEHHBIX HAyK, MO3BOJISIOIIUM
Mo3HaBaTh ~ MHUpP,  ydYacTBOBaTh B
JUCKYCCHUSX IO €CTECTBEHHO-HAYYHBIM
BOIIPOCAM, HWCIIOJIb30BaTh PA3INIHBIC
UCTOYHHUKHU uH(popMaIuu TUTS
HOATOTOBKU COOCTBEHHBIX pabor,
KPUTHYECKH OTHOCUTHCS K COOOIIEHUSIM
CMU, coJIeprKaliuM Hay4YHYIO
uHGbOpMAIIHIO;

3HaHUE OCHOBHBIX
MIOHATUH, YMEHHE
3a/1aBaTh BOIIPOCHI U
JIEJIaTh BBIBOJIbI U3
MOJTY4YECHHOU
UHpOpMALUU

tekyuui, Nel10,11,12,13

c(hOpMUPOBAHHOCTh YMEHHI MMOHUMATh
3HAYUMOCTh €CTECTBEHHO-HAYYHOI'0
3HAHUA  JUII  KaXKIOro  YeJoBeKa
HE3aBUCHUMO OT €ro MpoQecCHOHATBHON

NEeSTeNIbHOCTH, pa3nuyaTh (axkTel U
OLICHKH, CpaBHMBAaTh  OLIEHOYHBIE
BBIBOJIBI, BHJAETh HUX  CBA3b C

KPUTEPUSIMU OLIEHOK M CBSA3b KPUTEPUEB
C ONPEACICHHON CUCTEMOM IIEHHOCTEM.

YMCHUE BUIACTH
IIPUYUHHO-
CJIEJICTBEHHBIE CBS3H
U JI€NaTh BBIBOJBI;
YMCHHUE OLICHUBATH
MIOJIyYEHHYIO
uHGOpPMAaIHUIO C
TOYKH 3pEHUs
JIOCTOBEPHOCTH

Tekymui, Nel4, 15
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L.
2.
3.

4.

4.2. IlpumepHbIi NIEpeYeHb
BOIIPOCOB /IJIs1 NPOBeIeHUs
HTOTOBOI'0 KOHTPOJISI Y4e0HBIX JOCTHKEHUH 00yYAKOIINXCSH
NPHU peaju3anu CpeaHero o0mero o0pazoBaHus

Uto n3ydaeT MexaHUKa, KHHEMaTUKa, TIMHAMUKA?

Urto Takoe MEXaHU4ECKOe JIBHKEHHE?

JlaliTe MOHATHS TPACKTOPHUH, IIyTH, IEPEMELIEHUS, CKOPOCTH, YCKOPEHUS.
3HaTh BUJABl JIBIDKEHUS M HUX OCHOBHBbIE (OpMyJibl  (paBHOMEpPHOE

NPSMOJMHENHOE  JIBUKEHHWE, PABHOYCKOPEHHOE  MPSAMOJMHENHOE  JBHKECHHUE,
PaBHOMEPHOE IBUKEHUE 110 OKPYKHOCTH).

5.
6.

3HaTh GOPMYIHPOBKHU U POpMyIIbl Tpex 3akoHOB HbroToHA.
3Hath omnpezenenust (GopMyIUPOBKH U (POPMYJIbI CHIIBI TSXKECTH, Beca Tea,

CWJIBl YIIPYTOCTH, CHJIBI TPEHHUS)

7.

8.

9.

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

Cdhopmynupyiite 3akon ['yka (onpeneneHue u popmya).

Urto Takoe uMmItyibc Tena (onpeaeneHue u popmysia)?

Uto Takoe UMITYJIbC CHIIBI (ompeaeneHue u hopmya)?
Chopmynupyiite 3ak0H coXpaHEHUs YHEPTUH (+3HATH POPMYITY).
[Iepeuncnure yTBEep)aeHNUs, nexamue B ocHoBe MKT.

UYTo0 Ha3bIBACTCSI OTHOCUTEIIBHON MOJIEKYJISIPHOM MAaCCOM BEIIECTBA?
UTo Tako€ KOJIMYECTBO BEIIECTBA?

Yro Takoe OaUH MOJIL?

UTo Ha3BIBAIOT MOJIIPHOM Maccou BelecTBa?

Uemy paBHO JaBjIeHUE UJIeabHOTO ra3a (ocHoBHOe ypaBHeHue MKT)?
3HaATh CBA3b MEXKIY TEMIIEPATYPOU U CPeAHEN KUHETUYECKON YHEPTUeH.
Kak nepeBectu temnepaTypy u3 rpaaycoB mo mkane Llenbcust B rpaaycsl 1o

mkaie KeapBunaa?

19. YpaBHeHME COCTOSIHUA  HAealbHOro Tra3a (ypaBHeHHEe MeHaeneeBa-
Kunaneiipona)
20. Yto Takoe TEIIoBOE paBHOBECHE?

21.
22,
23.
24.
25.
26.
27.

UYTto Takoe BHYTPEHHSIS SHEPTUs?

Yemy paBHa BHYTPEHHSIS SJHEPTUS UACATBHOIO OJJHOATOMHOTIO ra3a’?
Makpockonu4yecKue napaMeTpahl.

AOCOIIIOTHBIN HYJIb TEMIIEPATYP.

UTo Takoe KOJIMYECTBO TEIIOTHI?

Cdopmynupyiite nepBbiii 3aKOH TEPMOJAMHAMUKY (3HATH €ro popmyiy).
Cdhopmynupyiite BTOpoil 3aKOH TEPMOIMHAMUKH.

28.3nexTpoauHaMuka (ornpeaeneHue).

29.Crioco0bI 2JIEKTPU3AINH TEI

30.3akoH coxpaHneHus 3apsina (hopmyia u ciioBecHas popMyIHPOBKA).
31.3axoH Kynona.

32.Cuna Kynona (dpopmyna).

33.OCHOBHBIE CBOMCTBA 3JEKTPUUECKOTO MOJIS

34.OnpeneneHre HAPSY)KEHHOCTU AIIEKTPUUECKOTO TOJIA.
35.Ilpunnun cynepro3uiuu nosieut (popmyna).
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36.Cuia Toka (OnpeneneHue).
37.3akoH OMa 1J1s1 ydyacTKa LEIu.
38.3axon OMa 11 MOJIHOH LICIH.
39.OnekTpudeckuid Tok (OnpenesieHue)
40.3axon Jlxxoynsa-Jlenna (@opmyna)
41.MomHocTh (hopmyna)

42. Cuna Jlopenua (popmyJisr)
43.Cuna Amnepa ((popmyJibr)

44. Teopun npoucxoxaeHus Beenennon
45.CTtpykrypa atoma

46.Konebanus BOIH

IIpumepHbIe 3a1aun:

47. Haiigute CKOpPOCTh Te€ja v, 3Hasl MepeMENIeHrue S, KOTOPOE OHO COBEPIIMIIO 3a
BpeMs t. [[BrkeHHe Tena CUUTaTh PABHOMEPHBIM U MPSMOJIUHEUHBIM.

48. Onpenenuth Maccy Tena, Haxojsmerocs Ha Bbicotre h, m oOmamaromiero
MOTEHIMaIbHOU 3Hepruen E,.

49. Haiitu cuny F, ecnu u3BeCTHBI Macca m ¥ YCKOPEHUE Tea a.

50. OnpenennuTh KOHEYHYKO CKOPOCTh TE€la YV, €CJIM HM3BECTHBIC €ro HadajlbHas
CKOPOCTb V9, YCKOPEHHE a U BpeMsl ABUKEHUS t.

51. Onpenenure momHOcTh N, 3Has paboTy A W Bpems t, 3a KOTOpOE€ JaHHas
paboTa OblIa COBEpILICHA.

52. Onpenenuth cuny taru F, 3Has nepemenienue S u paboty A, kotopas Oblia
COBEpIUIECHA 32 IAHHOE MEPEMEIIEHUE.

53. Onpenenuth Maccy Tela, JIETSIIETO CO CKOPOCTBIO WV, 3HAs KUHETHYECKYIO
sHepruto tena Ey.

54. OnpenenuTh HadaldbHYI CKOPOCTbH Vg, 3HAsl YCKOPEHHUE TeJla 4, €r0 KOHEYHYIO
CKOpOCTB V ¥ BpeMs IBHXKEHUS t.

55. Onpenenute MOJISIPHYIO MacCy JaHHOTO BEIIECTBA

56. Onpenenuth Maccy aromMa Iy, 3Has Ha3BaHUE BeLIECTBA (T.€. MOJISIPHYIO
Maccy).

57. Onpenenuts KOJIUYECTBO BEIIECTBA MAacChl M, 3HAasl €T0 MOJSIPHYIO Maccy M.

58. Haiiqute temmeparypy uA€aIbHOTO OAHOATOMHOTO Ta3a, €CJIM W3BECTHBI
KOJIMYECTBO BEILIECTBA V U €ro BHyTpeHHss sHeprus U.

59. Omnpenenure CpeaHION KUHETHYECKYIO DHEPIHIO0 Ta3a, €CIM H3BECTHA €ro
temmneparypa t°C.

60. Omnpenenure NaBJIICHUE ra3a Ha CTEHKM COCyJa P, €CIIM W3BECTHA CPEIHSS
KMHETUYECKAs] SHEPrusl MOCTYNaTEIbHOrO ABMXKEHUS Moyiekydl Ex ¥ KoHLeHTparus
MOJIEKYJI rasa n.
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61. Ornpenenure, Kakyr paboTy A COBEpIIHMIIA CUCTEMA, €CIIM el OBLIO IepeaaHo
KOJIMYECTBO TEIJIOTHI Q, @ BHYTPEHHSIS DHEPTUsI CUCTEMBI n3MeHuaach Ha AU.

62. Haiinure, HackoJIbKO yBenuuuicsa ob6beM Traza AV npu wuzobapHOM
pacUIMpeHnH, €Cii Ta3 COBEPIINB padoTy A, HAXOJIUJICS IO JaBJICHUEM P.

63. C kakol cujoil B3aMMOJACHCTBYIOT JiBa 3apsna (i u (. Ki, Haxonsmuecs Ha
PACCTOSIHUM I MM JPYT OT JIpyra B BaKyyme?

64. Onpenenure HanpsbkeHHOCTH noJist E, nefictByromero Ha 3apsan q cuioii F.

65. Cuna Toka B 1enu, coaepxaiieit peocrar, 1. Hanpspkenne Mexay KieMMamu
peocrara U. Uemy paBHO conpoTtuBieHue R ToM yactu peocrtara, B KOTOPOU UAET TOK?

66. Omnpenenute COMPOTUBICHUE MTPOBOJHNUKA JJIMHHOM /, TITONIAIbI0 OTEPEYHOTO
CEYEHHMS S U C YJeIbHBIM COITPOTUBIICHUEM .

67. Onpenenure cuny Toka I B IpoOBOAHMKE, €ciM 3a BpeMs t 4epe3 ero
MONIEPEYHOE CEUCHUE TPOXOAUT 3apANl (.

68. Onpenenute Cuily, C KOTOPOW MarHUTHOE IoJ€ MHAyKuuel B nelicTByer Ha
npoBOAHUK ¢ TOKOM I maymnoi /. TIpOoBOJHUK pacnoyioKeH MEPIEHAUKYISIPHO JTMHUSIM
WHIYKIIMA MarHUTHOTO TOJIS.

69. Onpenennte MOAYJIb BEKTOpAa MarHUTHOM MHAYKUMH B, eciv MarHUTHOE MOJje
nerctByer cuion Fi Ha 3apsig q, BIETEBIIMK CO CKOPOCTBED U B MArHUTHOE ITOJIE
NEPHEHIUKYJIAPHO JIUHUSAM UHAYKIIMA MarHUTHOTO MOJISL
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