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Pabouass mporpamma yueOHOW naucuuruimabl BJ[.10 ®wusuka paspaborana Ha
OCHOBE TMpPUMEpPHOW paboueil mporpaMmbl 00IIC0Opa30BATEIBLHON  JUCHUILIUHBI
«®usuka» (0a30BbIl ypOBEHb, BapUaHT 1) /il podhecCHOHAIBHBIX 00pa30BaTENbHBIX
opranm3ammii, pexkomeHgoBanHor @®I'BOY [IIO MHPIIO (mpotokom Ne6 ot
18.04.2025r.) mms cmenuansHOCTH 35.02.12 CamoBo-mapkoBoe W JIaHAMIAGTHOE
CTPOUTEIBCTBO.

Pazpabotuuku:

XpuctomoboBa Hanexna OpweBHa, mnpenogaBatenb Beicmiero komnemka [IITY
«ITonmurexHuK».

[ITapanmoBa Enena HukonaeBHa, mnpenojaBaTedb BbICHIEH KBaTu(DUKAIIMOHHOU
kateropuu Beiciiero komnemxa [II'TY «Ilonmutexuuky.

Peuien3eHT (BHYTpEHHUI)

Muxaiinosa C.B., npenogaBarens BbICIIEH KBaTU(DUKAMOHHOW KaTErOpuH,
crapmmi metoauct Briciero komnemka HI'TY «llonmurexHux.
Petien3eHT (BHEIIHMI)

Nnwuna O.H., npenogaBarens Bbiciiei kBanudukanmonHoi kateropuu ['BIIOY
PMD «ABTOIOPOKHBINA TEXHUKYM).

O©Xpucmontobosa H.IO., [llapanosa E.H., 2026



COJIEP)KAHME

AHHOTAIMS

OBILAS XAPAKTEPUCTUKA YUYEBHOU JUCIUTUIMHBI

CTPYKTYPA U COJIEPYKAHUE VUEBHOI JUCLUTUIAHEI

VCJIOBUS PEAJIM3ALIMU YUYEBHON JIMCUUTUIUHBI

. KOHTPOJIb U OIL[EHKA PE3YJIbTATOB OCBOEHUS VYEBHOI
JTICLIATUUTAHBI

a s wnNdE



1. AHHOTALIUS

Pabouas mporpamma yueOHOM aucturmiiuabl BJ[.10 ®dusuka sSBISETCS YaCThIO
IPOrpaMMBbl MOJATOTOBKH CHEIMAIMCTOB CPEAHETO 3BE€HA CPEIHET0 MPO(PECCHOHATBHOTO
obpazoBanuss mo crnenuanbHOocTH 35.02.12 CamoBo-mapkoBoe U JaHamadTHOE
CTPOUTEIHCTBO, BXOJUT B IIUKJ 00111€00pa30BaTEIbHON MOJATOTOBKHU U peaau3yeTcs B 1
U 2 ceMecTpax.

Vuebnas nucuuminia bJ1.10 ®uznka BKIIOYAET U3yUECHHE CIECAYIONINX Pa3/IesiOB:
®u3nKa U METOJIbl HAYYHOT'O TIO3HAHMSL.

MexaHuka.
MonekynsapHas Gpu3uka U TepMOIUHAMHUKA.
DIIEKTPOJNHAMUKA.
Konebanus u BOJIHEI.
OCHOBBI CTIEIMATBHON TEOPUH OTHOCHUTEITHLHOCTH.
KBanToBas (usuka.
DNeMEeHThl ACTPOHOMHH U aCTPOPHU3UKH.
OO6muit 00beM ydeOHOM Harpy3ku 1o auciuriiiHe cocrapmsier 108 wdacos,
Harpyska BO B3aUMO/JICHCTBHH ¢ TipenojiaBarenieM - 106 gacos.

Texymuii KOHTPOJb YCHEBAEMOCTH OCYIIECTBISIETCS B TPOIIECCE MPOBEACHUS
MPAKTUYECKUX 3aHSATUH, OOEcleurBaeT OIICHMBAHUE XOJla OCBOCHHUS JIUCIMIUIMHBIL.
@opMBI TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH: TECTUPOBAHHUE, YCTHBIA OIPOC, JOKIAl,
BBITIOJIHEHWE U 3aluTa OOYy4YaloIMUMKCS WHIUBUAYAIbHBIX 3aJaHUMN, TPOEKTOB,
WCCJIEIOBAHUM U JIP.
dopMa MPOMEKYTOUHOM aTTecTal — qudpepeHnpoBaHHbIN 3a4eT (2 ceMecTp).

LONoakrwd =



2. OBIIIASI XAPAKTEPUCTUKA YUEBHOM JUCHUIIJINHBI
2.1. MecTO0 AUCHMILUIMHBI B CTPYKTYpe NPOrpaMMbl NOATOTOBKH CHENUAJHCTOB
CcpeHero 3BeHa

VYuebnas nucumruimHa BJ[.10 dusuka oTHOCUTCS K MPOPUIBHBIM AUCIUTIIIMHAM
00111600pa30BaTEIHLHOM MOITOTOBKH.

2.2. lleab U MUIaHUpYeMble Pe3yJbTATHI 0CBOEHHUA TUCHUILINHBI:

Copepxanne mporpammbl  0011€00pa30BaTENbHON  AUCHUILIUHBL  «Du3nka»
HAIpaBJICHO Ha JOCTIDKEHHWE pe3yJbTaTOB €€ M3yYeHUS B COOTBETCTBUHM C
tpedoBanusiMu OI'OC COO c¢ yuerom mnpodeccruoHanbHoi HampaBieHHOcTH PI'OC
CIIO cnemmansaocTH 35.02.12 CagoBo-napkoBoe U JIaHAma()THOE CTPOUTEIHCTBO.

Oco6oe 3Hauenue mucummuiiHa bJ[.10 ®usuka umeer npu (HOPMUPOBAHHH U
pazsutun OK u IIK cnemmansHoctn 35.02.12 CamoBo-napkoBo€ M JaHAMIAQTHOE
CTPOUTENBCTBO!



O01mme KoMIeTeHI NN

Ilnanupyemble pe3yJibTaThl

Oomue

I[ncumumﬂapnme

OK 01 CITIOCOOBI
peneHus 3a71a4
po(heCCHOHATILHOM JEATCILHOCTH,
NPUMEHHUTEIHPHO K  Pa3JIMYHBIM
KOHTEKCTaM

Bri6upath

JIn4HOCTHBIE pe3yNbTaThl JOJDKHBI OTPakaTh B YacTH
TPYZAOBOTO BOCTIUTAHHS:

- TOTOBHOCTb K TPYyJly, OCO3HaHHE LIEHHOCTH MacTepCTBa,
Tpyaoooue;

- TOTOBHOCTh K aKTUBHOH J1€ATEIbHOCTU TEXHOJOTUYECKOU
u COIIMAIIHON HAINpaBJIEHHOCTH, CIIOCOOHOCTB
WHUIUUPOBATh,  IUIAHUPOBATb M CAMOCTOSITEIIHLHO
BBITOJIHATH TAKYIO IS TEIbHOCTB;

- MHTEpeC K pa3nuyHbiM chepam npodeccHoHaTbHOU
NeSITeIbHOCTH,

- TOTOBHOCTb M  CIOCOOHOCTH K  OOpa3oBaHUIO
¥ CaMOOOPA30BaHMIO HA MPOTSHKECHUN BCEH KU3HH,
MeTtanpeamMeTHbIe pe3yIbTaThl IOJDKHBI OTPAXkKAaTh:
OBnanenue YHHUBEPCAIHHBIMH y4eOHBIMU
MO3HABATEIbHBIMU AEHCTBUSIMMU:

a) 6a30BBIC TOTUUECKHE ICUCTBUS:

CaMOCTOSITENIbHO  (JOPMYJIMPOBATh U  aKTyaJlU3UPOBaAThH
npobiemy, paccMaTpuBaTh ee BCECTOPOHHE;
YCTAHABJIMBATh CYLIECTBEHHBIH TNMPHU3HAK WM OCHOBAHMS
JUIsl  CpaBHEHHUs, Kilaccupukauuu U 000O0IIeHHUS;
OIpeNeNiATh LeNu JeATeIbHOCTH, 3aJaBaTh HapameTpbl U
KPUTEPUH HX JOCTHIKEHHS, BBISBISTH 3aKOHOMEPHOCTH H
IPOTHBOPEYHS B pacCMaTPUBAEMBbIX SBICHUIX

0) 6a30BbBIE UCCIIEIOBATEILCKUE ICHUCTBUS:

- BJAJeTh HaBbIKAMH Y4eOHO-MCCIIEIOBATENbCKONH U
NPOCKTHON  JICATENIbHOCTH,  HaBBIKAMH  pa3pelIeHHs
npobiem;

- BBIBISATH  TNPUYUHHO-CICICTBEHHBIE  CBSI3M |
aKTyaJIM3UpoBaTh  3ajJady, BbIIBUTaTh THUIOTE3y €€
pelIeHHs], HAaXOAUTh ApPTYMEHTHI JUIS J0KAa3aTelbCTBA CBOUX
YTBEP)KJICHHI, 3371aBaTh MapaMeTpbl U KPUTEPUH PELLICHHS;
- aHAJIM3MPOBATH TOJIYUYECHHBIE B XOJI€ PEUICHHS 3a/Ia4d

ITP6 1. ChopMHupOBaHHOCTH MPEICTABICHUN O POJIU
U MecTe (PU3MKM UM aCTPOHOMHMHM B COBPEMEHHOMU
HAyYyHOM KapTHHE MHpa, O CHUCTEMOOOpasyromieit
poau ¢buzuku
B Pa3BUTHUM €CTECTBEHHBIX HayK, TEXHUKUH H
COBPEMEHHBIX TEXHOJOTH, O BKJIAJE POCCUMCKUX U
3apyOeKHBIX yYEHBIX-(PU3UKOB B Pa3BUTUE HAYKHU;
MOHMMaHue (U3NYECKON CYIIHOCTH HAOIIOIaeMbIX
SBIICHUH MHKPOMHpA, MaKpoMHUpa U MeErammupa;
[IOHUMaHHE poiau aCTPOHOMUU
B MPAKTUYECKOW JIEATEIbHOCTH 4YellOBEeKa W
JAIbHENUIIEM HAayYHO-TEXHUYECKOM Pa3BUTUHU, POJIU
¢buzukn B QOpMHUpOBaHMM  Kpyrosopa H
(YHKIIMOHAJIBbHOW TIPaMOTHOCTU 4YeJOBEKa  JUIs
pellIeHus TPAKTUUECKUX 3aa4;

ITP6 2. ChopMHUpOBaHHOCTh YMEHUN pacro3HaBaTh
¢busnueckue sBICHHUS (MPOLECCHI) M OOBSICHSTH
X Ha OCHOBE H3YYEHHBIX 3aKOHOB, PaBHOMEPHOE
U PaBHOYCKOPEHHOE MNPSAMOJIUHENHOE JBUYKEHUE,

cBOOOIHOE MmajeHue  Tell, IBIDKEHHE  IIO
OKPYXXHOCTH, WHEpLHUs, B3aHUMOJCHCTBHE TeT,
KojeOaTeIbHOE JIBMIKCHHE, PE30HAHC, BOJIHOBOE

nBuxkeHue; auddysus, OpOyHOBCKOE BIKEHUE,
CTPOCHHUE XUJKOCTEH M TBEPABIX TENI, W3MCHCHHE
obbeMa Tel TPU HarpeBaHUU (OXJIAXKIACHHM),
TEIUIOBOE pPABHOBECHE, HWCIApeHWe, KOHJCHCAITHS,
MUIaBJICHUE, KPUCTAUTU3AlMs, KUTICHHE, BIaKHOCTD
BO3/yXa, CBSI3b CpPEIHEW KHHETHYECKOW HHEPIHH
TEMJIOBOTO JIBIJKEHUS MOJIEKYNT C abCONIOTHOU
TEMIIEPATYpPOH, TTOBBIIIICHHUE JABJICHUS Ta3a MPH €ro
HArpEBaHUU B 3aKPBITOM COCYyZE, CBSI3b MEXKIY
nmapaMeTpaMH COCTOSHHUSI ra3a B H30Ipolieccax;




pe3yJIbTaThl, KPUTHYECKH OLEHUBAThb WX JOCTOBEPHOCT,
IIPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSX;

- YMETb IIEPEHOCHUTb 3HAHUSA B IIO3HABATCIBHYIO U
IIPAKTUYECKYIO YaCTH KU3HEEATEIbHOCTH;

- YMETb WHTETPUPOBATh 3HAHMS U3 PA3HBIX INPEIMETHBIX
oOJacrel;

- BBIIBUTraTb HOBBIE WJEH, IpelularaTb OpPUIMHAJIbHBIC
IIOAXOAbI U PEILICHMUS;

- IPOSIBJISAITE  CIIOCOOHOCTb MX  MCIIOJIB30BaHMS B
II03HABATEJILHON U COLIMAIBHOW ITPAKTHKE.

QJICKTpHU3alusa  TCII, B3aHMOﬂCﬁCTBHe 3apsa10B,
Harp€BaHuc MnpoBOJHHUKA C TOKOM, B3aHUMOJICHCTBHE
MAarHuToOB, 3JICKTPOMArnuTHAA WHAYKIHA, HeﬁCTBHC

MarHUTHOTO TOJIi HA TMPOBOJHHUK C TOKOM
U JBIDKYHOIMHCS  3apsil,  AJIEKTPOMAarHUTHBIC
Kosie0aHus u BOJIHBI, IpSAMOJIMHEHHOE
pacnpocTpaHeHHE CBETa, OTPAKECHUE, MIPETOMIICHHE,
UHTEpEpEHIHS, mdpakius
U TOJsIpU3alMs  CBETa,  JUCIEPCUS  CBETa;

doroanekTpudeckuii 3PPeKT, CBETOBOE IaBICHUE,
BO3HUKHOBEHUE JIMHEHYATOr0 CIEKTpa aroma
BOJIOPOJIa,  €CTECTBCHHas W HWCKYCCTBCHHAs
PallnOaKTUBHOCTB;

I1P6 3. Bnanenue OCHOBOTIOJIATAIOIITUMHU
GU3NYECKUMU  TIOHSATHSAMH W BEIUYMHAMH,
XapaKTePU3YIOIUMH busnueckue MIPOIIECCHI
(CBSI3aHHBIMH ~ C  MEXaHUYECKHM  JIBHDKCHHUEM,
B3aPIMOI[CI>'ICTBI/I€M TECII, MEXaHUYCCKUMU
KOJIEOAHUSIMU U BOJIHAMHU,; aTOMHO-MOJICKYJIAPHBIM
CTPOCHHEM BEIECTBA, TEIUIOBBIMU IIPOIIECCAMU;

SJICKTPHUICCKUM n MaroHuTHBIM I10JIAMU,
SJICKTPUICCKUM TOKOM, DJICKTPOMATrHUTHBIMHA
KOJICOaAHHSIMH n BOJIHAMMU, OIITHYCCKHUMHU

ABJICHUSIMU; KBAaHTOBBIMU SIBICHUSMHU, CTPOCHUEM
aToMa M aTOMHOTO s7ipa, pPaaUOAKTUBHOCTHIO);
BIIaZICHUE OCHOBOIIOJIATAFOLITUMU
ACTPOHOMHYECKHMH TOHATHUSIMH, I103BOJIAIOIINMHI
XapaKTEepPU30BaTb IIPOLIECCHI, IMPOUCXOMAIINE Ha
3BE3/1aX, B 3BE3/IHBIX CUCTEMAX,
B MEXTaJIAKTUYECKOH cpeze; NBUKEHHE HEeOeCHBIX
TeJI, DBOJIIOINIO 3Be3] M BeceneHHoix;

[1P6 4. BnaneHue 3aKOHOMEPHOCTSMH, 3aKOHAMHU
U TeopHusiMU (3aKOH BcemupHoro Tsrorenus, [, Il u
Il 3akoHsl HproTOHA, 3aKOH  COXpaHEHUSA
MEXaHWYECKOM  DHEPIrUH, 3aKOH  COXPaHEHUs




UMIIYJbCa, MPUHLUI CYNEPHO3ULUN CHUJI, IPUHIUI
PaBHONPABHOCTH HWHEPIUAIBHBIX CHCTEM OTCUETa,
MOJIEKYJISIPHO-KMHETUYECKYI0 TEOPHIO  CTPOCHMS
BEIIECTBA, Ta30BbIE 3aKOHBI, MEPBbIA  3aKOH
TEPMOJIMHAMUKH; 3aKOH COXpaHEeHMsI
AIIEKTPUUYECKOTO 3apsaaa, 3akoH Kynona, 3akon Oma
Juld  ydacTka uenu, 3akoH Owma g 1OJHOH
ANEKTPUYECKOM 1enu, 3akoH Jxoymsa - Jlenua,
3aKOH  DJIEKTPOMAarHUTHOM  MHAYKUUH,  3aKOH
COXpaHEHHsI DJHEPIruH, 3aKOH HPSIMOIMHEHHOTO
pacrpoCTpaHEHHs CBETa, 3aKOH OTpPa)KCHUs CBETa,
3aKOH MPEJIOMIJICHUSI CBETa; 3aKOH COXpaHECHHUs
SHEpPIUH, 3aKOH COXPAHEHUS UMIIYJIbCA, 3aKOH
COXpaHEHHsI ~ DJIEKTPUYECKOrO  3apsiia,  3aKOH
COXpaHEHMsI MaccoBOIo 4yHcia, nocrynarsl bopa,
3aKOH PaJUOaKTUBHOTO  pacraja); YBEPEHHOE
UCIOJIb30BAaHUE 3aKOHOB U 3aKOHOMEpPHOCTEH mpu
aHann3e PU3MUECKUX SBJICHUN U MPOIECCOB;

I1P6 6. BiianeHne OCHOBHBIMU METO/IaMU HayYHOTO
MO3HAHUS, UCMOJNb3YyeMbIMU B (pU3MKE: MPOBOJUTH
npssMble W KOCBEHHBIE H3MEpEHHsS (PHU3NIECKUX
BEIMYMH,  BBIOMpas  ONTUMAJbHBIA  CIOCOO
U3MEPEHUs] W WCIONB3YSl HW3BECTHBIE METOJIBI
OLIEHKHM TMOTPEUIHOCTeH H3MEpeHUuH, MPOBOJUTH
UCCIIIOBAaHUE 3aBUCHMOCTEH (PH3NUECKUX BEINIHH
C HUCIOJIb30BaHUEM NPSAMBIX U3MEPEHUH, OOBSICHSITH
MIOJTydCHHBIE PE3yJIbTaThl, UCIIONB3YS (U3NIECKHE
TEOPHH, 3aKOHBl M TOHATHSA, M JeJIaTh BBIBOJIBI;
coOnronarh mpaBuia Oe30macHoOro Tpylaa WpH

IIPOBEJICHUU HCCIIEI0OBaHUI
B paMKax Y4eOHOro »JKCHepuMeHTa M YydeOHo-
HCCIIE0BATEIBCKON JESATENBHOCTH c

HACIOJIb30BaHUEM UG POBBIX H3MEPUTEIBHBIX
YCTPOMCTB M Ja0OpaTOpHOTO  OOOPYAOBaHMS;
c(hOopMUPOBAHHOCTH TIPEACTABJICHUI




0 METOJAX TOJIy4eHHUS! HAYYHBIX aCTPOHOMUYECKUX
3HAHHUH,

I[TIP6 7. CdopMHPOBAaHHOCTh yMEHHUS peIIaTh
pacyeTHble 3a7ayd C SIBHO 33JaHHON (PU3UUECKOM
MOJICTIbIO, HCIOJB3YyS (pu3nveckue 3aKOHBI H
NPUHIUIBI; Ha OCHOBE aHalW3a YCIOBHS 3aJaud
BBIOMpAaTh  (U3MYECKYI0  MOJENb,  BBIACIATH
¢du3nveckrue BeNUYUHBI U (POPMYIIBI, HEOOXOAUMBIE
JUISL €€ peIlIeHHs, TIPOBOIUTH PAcUeThl U OLCHUBAThH
pPEaTbHOCTh IMOJNYYCHHOTO 3HAYCHHS (PUINICCKOU

BEJIMYMHBI,  peIiarh  KadeCTBEHHBIC  3ajauH,
BBICTpaunBast JIOTHYECKH HEMPOTHUBOPEUUBYIO
LENOYKY paccyxaeHui

C OHOpOfI Ha U3Yy4YCHHBLIC 3aKOHBbI, 3aKOHOMCPHOCTHU
u (I)I/ISI/I‘IGCKI/IG SBJICHHA.

OK 02 Hcnonb3oBath
COBpPEMEHHBIE CpEJCTBA IIOWCKA,
aHanmm3a 17§ WHTEpIpEeTaun
uHpOpMaLUU, U UHPOPMALMOHHBIE
TEXHOJIOTUH  JUIS  BBITIOJIHEHUS
3a1a4 npogeccuoHaTbHON
JeSITeTbHOCTH

JluuHOCTHBIE PpE3yNAbTaThl JIOJDKHBI OTpa)XaTh B YaCTH
[IEHHOCTH HAyYHOTO MO3HAHUS:

- c(pOpMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U OOIIECTBEHHOU

IIPaKTHKH,  OCHOBAaHHOTO  HAa  Juajore  KyJbTyp,
CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MecTa
B [TOJIMKYJIBTYPHOM MHPE;

- COBEPILUCHCTBOBAHUE  A3BIKOBOM U  YUTATEIbCKOU

KYJBTYPBl KaK CPEICTBAa B3aUMOJICHCTBUS MEXKIy JIFOIbMH
U TIO3HAHUS MUDA;

MertamnpeamMeTHbIe Pe3ybTaThl JODKHBI OTPAXKATh:
Ognanenue YHUBEPCATbHBIMU y4eOHBIMU
MI03HABATEIbHBIMA JACHCTBHUSIMH:

B) paboTta ¢ uHpopmarmei:

- BJIAJETh HaBBIKAMHM TOJy4YeHUs UHPOpMalUu U3
HCTOYHUKOB pa3HbIX THUIIOB, CaMOCTOSITENILHO
OCYIIECTBIISITh  MOUCK, aHalW3, CUCTEMAaTH3alUl U
MHTEpHpeTalnio HHPOPMALMU pPa3IMYHBIX BUJOB U (GopM
MIpEJICTaBICHHUS;

- HCII0JIb30BATh CpeacTBa MH(pOPMALMOHHBIX

I1P6 5. YMeHue yuuThIBaTh IPAHULIBI IPUMEHEHUS
U3YyYEHHBIX (U3NYECKUX MoOJeNel: MarepuanbHas
TOYKa, UHEpLHAJIbHAs CUCTEMA OTCUETa, UealIbHbIN
ra3; MOJIEIIM CTPOEHUS T'a30B, KUAKOCTEN U TBEPABIX
T€J, TOYEYHBIM DIEKTPUYECKUNA 3apsj, saepHas
MOJIeJIb aTOMa, HYKJIOHHAsi MOJIE]b aTOMHOIO szpa
IIpU pelIeHnn GU3NYeCcKuX 3a/1ay;

ITP6 9. ChopmupoBaHHOCTH COOCTBEHHOW MO3UIHH
[0 OTHOLIEHHI0 K (Qu3ndeckod uHpopManuwy,
[IOJIy4a€MOM M3 pa3HbIX MCTOYHUKOB, YMEHHMU
UCIIOJIb30BaTh LIU(PPOBBIE TEXHOJIOTUHU ISl MTOKCKA,
CTPYKTYpUPOBaHMSI, MHTEPIIPETALNN "
Mpe/CTaBlICHUs] y4eOHOW W HAyYHO-TOMYJISIPHOMN
uHpOpMALUK; PA3BUTHE YMEHHH KpPUTHUECKOTO
aHaJIM3a MoJiydaeMoil uHopmaru.




M KOMMYHHMKAI[MOHHBIX  TEXHOJOTUH B  pEIICHUU
KOTHUTHBHBIX, KOMMYHHUKATHBHBIX W OPTraHU3AI[MOHHBIX
3aj1a4 ¢ coOuo/ieHneM TpeOOBaHHUM PrOHOMHKH, TEXHUKU
0€301acHOCTH, TUTHEHBI, pecypcocOepeKeHusl, MPAaBOBBIX U
ATHUYECKUX HOPM, HOPM MH(OPMAIIMOHHON OE301MaCHOCTH.

OK 04 B¢ dexkTuBHO
B3aUMO/ICHCTBOBAaTh M PabOTATh B
KOJIJICKTHBE U KOMaH/Ie

JlnyHOCTHBIE pE3yNAbTaThl JOJKHBI OTpa)XaTh B YaCTH
IIEHHOCTH HAyYHOTO MTO3HAHMUS:

-OBJIAJICBAHME HABBIKAMH  y4eOHO-HCCIIEA0BATEIHCKOM,
MIPOCKTHOM M COIMATILHOM IESITEIbHOCTH;
MerarnpeaMeTHbIE PE3YIbTaThl JOJKHBI OTPAXkKaTh:
OBnageHue YHHUBEPCATbHBIMU KOMMYHHUKATHBHBIMU
JIECUCTBUSIMU:

0) COBMeCTHas JIeATEeIbHOCTD:

- TMOHUMATh M HCIOJb30BaTh MPEUMYIECTBA KOMaHIHOU
Y MHAUBHUIYaJIbHOM paboTHI;

- BBIOMpaTh TEMaTHUKY M METOJIbI COBMECTHBIX ACHCTBUU
C y4eToM OOIIMX HHTEPECOB U BO3MOXKHOCTEH Ka)XI0ro
YJIcHa KOJIJICKTHBA;

-  [pUHUMATh  LEIM  COBMECTHOM  JESTENbHOCTH,
OpraHW30BBIBAaTh W KOOPJAMHHUPOBATH JCHCTBUS 10 €€
JOCTH>KEHUIO: COCTABJISATh IUIAH ACHCTBUM, paclpeaciiarh
polii ¢ Y4eTOM MHEHUH yYaCTHHUKOB, OOCYXIaTh
pe3yNnbTaThl COBMECTHOM pabOTHI;

-OLICHUBATh KaueCTBO CBOETO BKJIAJa U KAKJOTO YUaCTHHKA
KOMaHAbl B OOmMI pe3yapTaT MO pa3padOTaHHBIM
KPUTEPHSIM;
OsBnageHue
NEUCTBUSIMU:
T') IpUHATHE ce0s U IPYTHX JIIOJCH:

- MPUHUMATh MOTUBBI M apTYMEHTHI JNPYTUX JIOACH Npu
aHaJIN3€ PE3YNbTATOB JIEATEIbHOCTH.

YHUBCPCAJIbHBIMU PEryIIITUBHBIMU

ITP6 10. OBnagenue ymeHusiMu paboTaTh B IPyIIIe
C BBINOJHEHUEM PA3IMYHBIX COIMAIBHBIX POJICH,
IUIAHUPOBaTh ~ pabOTy  TPYIIBL,  PAHOHAIBHO
pacupesienaTs JeSTeNbHOCTh B HECTaHAAPTHBIX
CUTYallMsIX, a/JIeKBaTHO OIEHMBATH BKJIAJ KaXKIIOTO
u3 Y4aCTHHKOB TPYIIIBI
B PEIICHUE PacCMaTPUBAEMOM MTPOOIEMBI.

OK 07 CoelicTBOBaTh
COXPAHEHUIO OKPYXKAIOIICH CPeIbl,
pecypcocOepeKeHUI0, TMPUMEHSTH
3HaHMS 00 W3MEHEHWHW KIMMaTa,

JInyHOCTHBIE pE3yNabTaThl JOJDKHBI OTpPa)XaTb B YACTH
JKOJIOTUYECKOTIO BOCIIUTAHHUS:

- copMHpPOBAaHHOCT  DKOJIOTMYECKOM  KYJIBTYpHI,
IIOHUMAaHUe BIIUSHUS COLIMAJIbHO-DKOHOMUYECKHUX

I[TP6 8. CdopMUpOBAaHHOCTH YMEHHUS MTPUMEHSTH
MOJIyYEHHBIE 3HAHUS JUIS OOBSCHEHUS YCIOBHIA
MPOTEKAHUs (PU3UICCKHUX SBJIICHUN B TIPUPOJIE U JUIS
MPHUHSITHS PAKTUYECKUX PEHICHHUI B TTOBCETHEBHOM




MPUHIIMIIBI OepeXJIMBOTO | MPOLIECCOB HA COCTOSIHUE TMPUPOJHOM M COLMANBHOM | )KM3HM 11 oOecnedeHus Oe30MacHOCTH  Mpu

IIPOU3BO/JICTBA, 3¢ (hEeKTHBHO | Cpelbl, 0OCO3HAHUE IITO0AIBHOTO XapaKTepa dKOJIOTHUECKUX | oOpamieHud ¢ OBITOBBIMH  HpuOOpamMu U

NECTBOBaTh B YPE3BBIYAMHBIX | MpoOIIEM; TEXHUYECKUMU yCTpOICTBaMU, COXpaHEHUS

CUTYaIUIX - IUIAaHUPOBAaHME W  OCYIICCTBJICHHE JEHCTBUM B | 3JJOPOBbS M COOJIIOJCHUS HOPM 3KOJOTMYECKOIrO
OKpYXKarolllel cpesie Ha OCHOBE 3HAHUS 1eJIel YCTOMYMBOIO | MOBEJCHUSI B OKpY’Kalollell cpene; MOHMMAaHUE
pa3BUTHS YEIIOBEUECTBA; HEO0OXOIUMOCTH MIPUMEHEHHUS TOCTIKEHUN (U3UKH
AaKTUBHOE HENpUsATHE JEHUCTBUM, NPUHOCSIIIMX Bpexd | U TEXHOJIOTHiA TUISE paloHaIbHOIO
OKpYKarolleu cperie. MIPUPOAOIIOIb30BAHHUS.

IIK 2.2. Kontponuposats Ymenus:

IPOLECCHl  Pa3BUTHUSI  JPEBECHO- — ONpEeNeNsaTh ONTUMAJIbHBIE CPOKU KOHTPOJIS

KYCTapHUKOBOI1, LIBETOYHO- COCTOSIHHSI JPEBECHO-KYCTaPHUKOBOM,

I[CKOp&THBHOfI PACTUTCIIBHOCTU U
T'a30HHBIX TpaB B IIHTOMHHUKAX H
OBCTOYHBIX XO035MCTBAX

HBGTO‘IHO',Z[GKOpaTHBHOP'I
T'a30HHBIX TpaB,
— HCIOJIb30BATh BU3YAJIIbHBIC W KOJIMYCCTBCHHLIC

PAaCTUTCIIBHOCTH U

METOJAbl  OLEHKH  COCTOSHHSA  JIPEBECHO-
KYCTapHUKOBOMH, LIBETOYHO-JEKOPAaTUBHON
pPacTUTEIBHOCTU U FA30HHBIX TPaB;

— TOJb30BaThCS CIIyTHUKOBBIMHU u

a’po(OTOCHUMKAMH TIPU  OIEHKE COCTOSIHUS
JPEBECHO-KYCTAPHUKOBO, IIBETOYHO-
JNEKOPaTUBHON PACTUTEIBHOCTH M Ta30HHBIX
Tpas;

—  ONpEenensiTh BHUJIOBOU COCTaB COpPHOM
PacTUTEIBLHOCTH CaI0BO-TIAPKOBBIX TEPPUTOPHH,
MMUTOMHHMKOB ¥ Ta30HOB;

— OMpEeNeNsTh CTENeHb 3aCOPEHHOCTH Ca0BO-
MapKOBBIX TEPPUTOPUN, TUTOMHUKOB U Ta30HOB
IJ1A30MEPHBIM U KOJTUYECTBEHHBIM METOJIOM;

—  UASHTU(UIHUPOBATH  TMOPAKEHHUE  JIPEBECHO-
KYCTapHUKOBOH, LIBETOYHO-JIEKOPATUBHOMN
pacTUTEIBLHOCTH U TA30HHBIX TPAB BPEAUTEIISIMHU
1 OOJIE3HSIMU;

—  OMPENENATh PACPOCTPAHEHHOCTh BpEIUTENCH 1
OoJie3HEH, BPEIOHOCHOCTh U TMOPAKEHHOCTH




UMU  JIPEBECHO-KYCTapPHUKOBOM,  LIBETOYHO-
JNEKOPAaTUBHON pacCTUTEIbHOCTH M T'a30HHBIX
Tpas;

I10JIb30BAThCS CHELUAIBHBIM 000py10BaHHE IIPU
MPOBEJICHUHU MOYBEHHON JHArHOCTUKH YCIOBUU
NUTAHUAd  PACTEHHMA B  COOTBETCTBUU  C
IIPaBWJIaMU €T0 UCIOJIb30BaHUS;

ONpEeNEeNATh KaJCHAAPHBIE CPOKU  YKPBITHSA
(packppITUsA), OKy4YyHWBaHHS (Pa30KyYHMBAHHS),
BbIKANlbIBaHUSI M 3aKjiIaJKM HAa XpaHEHHE
JPEBECHO-KYCTAPHUKOBBIX u LIBETOYHO-
JIEKOPAaTUBHBIX PAacTEeHUH B 3aBHUCUMOCTH OT
MOTOJHBIX YCIIOBUN;

BbIOMpaTh  CHOCOOBI  3aAIIUTHI  JIPEBECHO-
KYCTapHUKOBOH, LIBETOYHO-JEKOPAaTUBHOM
pacTUTENBHOCTM M  Ta30HHBIX  TpaB  OT
CTPECCOBBIX MOT'OJIHBIX YCIOBHIA;

BBISIBIIAITh  NPUYUHHO-CIICJICTBEHHBIE  CBS3U
MEXIYy COCTOSIHUEM JPEBECHO-KYCTapHUKOBOM,

HBGTO‘IHO-I{GKOp&THBHOﬁ PACTUTCIIBHOCTH,
T'a30HHBIX Tpas, BO3I[CI\/'ICTBI/IGM (l)aKTOpOB
BHCIITHEH CpC€abl n IMPOBOAMMBIMUA

TCXHOJIOTUYCCKUMU MCPOIIPUATHAMU
ITOJIB30BAaTHCA O6HII/IM n ClicnuaJIbHbIM

IPOrpaMMHBIM o0ecrieyeHneM npu
dbopMupoBaHUM ¥ BeAeHUM 0a3 JaHHBIX O
COCTOSTHUU JPEBECHO-KYCTapHUKOBOM,

LIBCTO‘-IHO-I[CKOpﬁTPIBHOﬁ paCTUTCILHOCTU U
Ta30HHBIX Tpas.

3unanusa:

— OIITUMAJIBHBIC CpOKI/I HpOBejleHI/IS[
TCXHOJIOTHYCCKUX onepalmﬁ B JIGKOp ATUBHOM
CaJIOBOJICTBE, IIBETOBOJCTBE,

IIMTOMHUKOBOCTBCE,




BHU3YyaJIbHBIC u KOJIMYECCTBCHHBIC METOAbI
OLCHKH COCTOSHUSA HpeBeCHO'KYCTapHHKOBOﬁ,
HBCTO‘IHO-I[CKOpaTI/IBHOﬁ pPaCTUTCIbHOCTU U
Ta30HHBIX TpasB,

MCTOABI O CHKHU COCTOSHUA APCBCCHO-

KYCTapHUKOBOW, LBETOYHO-EKOPATUBHOM
PacTUTEIBHOCTH U Ta30HHBIX TPaB, B TOM YHUCIIE
c HCIIOIb30BAHUEM JHACTAHIMOHHOIO
30HJUPOBAHUS U a3PO(POTOCHEMKH;
KJIaccupuKanus LIBETOYHO-JIEKOPATUBHBIX
pacTeHui u JIPEBECHO-KYCTAPHUKOBBIX
pacTeHuit;

BUJbl  COPHOM  pPaCTUTEIBHOCTH  CaJOBO-
HapKOBBIX TEPPUTOPUI, TUTOMHUKOB U Ta30HOB;
METOJBl ONPEIEIICHUs 3aCOPEHHOCTH CaJl0BO-
IIapKOBBIX TEPPUTOPUI, TUTOMHUKOB U F'a30HOB,;
BpEIUTENN u 0ose3Hu JPEBECHO-
KYCTapHUKOBOI, LIBETOYHO-IEKOPATUBHOMN
PacCTUTEIBLHOCTH U Ta30HHBIX TPaB;

IPU3HAKU MOPaXKEHUS JPEBECHO-
KYCTapHUKOBO, LIBETOYHO-JIEKOPATUBHOMN
PacCTUTENBbHOCTH U TA30HHBIX TPAB BPEIUTEISIMU
1 OOJIE3HSIMU;

METOJbl y4eTa COpHSKOB, BpeIuTeNned u
0ose3Hel ApeBeCHO-KYCTapHUKOBOM, I[BETOYHO-
JEKOPAaTUBHOM pPAacCTUTEIbHOCTH M Ta30HHBIX
Tpas;

METOJMKA [TPOBEICHUS IOUBEHHOM TNAarHOCTUKU
YCIIOBUM NIUTAHUS PACTECHU;

MOTOAHbIE YCJIOBUS, MPU KOTOPBIX CJEIyeT
OCYIIECTBIISATh MOJITOTOBKY JIPEBECHO-
KYCTAPHUKOBO W  LIBETOYHO-IE€KOPaTHUBHOU
PacCTUTENBHOCTH K XOJIOJHOMY M TEIUIOMY
CE30HaM;




CHocoObl  3alllUThl  JPEBECHO-KYCTapPHUKOBOM,
[[BETOYHO-/ICKOPATUBHON  PAacTUTENBHOCTH U
Ta30HHBIX TpaB OT CTPECCOBBIX IMOIOAHBIX
YCIIOBUH M YCIIOBHSI UX pean3alii;

crocoObl aHanu3a u 00paboTku MH(pOpPMAIHH,
MOJYYEHHOM B XOJE KOHTPOJSA MPOLECCOB
pa3BUTHS JPEBECHO-KYCTAPHUKOBOMH, L[BETOYHO-
HCKOpaTHBHOﬁ PACTUTCIIBHOCTU HW Ta30HHBIX
Tpas;

HaIpaBJICHUs COBEPILIEHCTBOBAHUS
TEXHOJIOTHYECKUX MPOIECCOB B JIEKOPATUBHOM
CaJIOBOJICTBE, LIBETOBOJICTBE,
IMUTOMHHKOBO/ICTBE;

nopsa0K  (OPMHUPOBAHMS SJCKTPOHHBIX  0a3
JAHHBIX O COCTOSIHMHM JPEBECHBIX I[BETOYHO-
HCKOpaTHBHOﬁ paCTI/ITeJ'IBHOCTI/I U T'a30HHBIX,
TpeOOBaHUS ~ OXpaHbl  TpyJa B  YacCTH,
perJaMeHTUPYIOIIeH BBIMOIHEHUE TPYAOBBIX
00s13aHHOCTEMN.




3. CTPYKTYPA U COJEP)KAHUE YUYESHOM JUCIIUITJIUHBI
3.1. O0bem y4eOHOM TUCHHUIIIMHBI U BUAbI Y4e0HOIl padoThI

. Oo0beM B
Bun yueOHo# padoThI
yacax
O0beM yueOHOoI THCHUTITHHBI 108
CymMapHasi ydyeOHasi HAarpy3Ka BO B3aMMO/IeiiCTBHY ¢ MpenojaaBaTejieM 106
B TOM YHUCJIC:
JIEKLIUA 82
nabopaToOpHbIC 3aHATHS 16
MPAKTUYCCKHUE 3aHSATHSI 8
KOHTPOJIbHBIE pabOTHI
KypcoBas paboTa (IIpoeKT)
CamocrosiTepHas pabora’ 2
Koncynpranun -
ITpomesxyTounas arrectanus B popme qudpepeHIrpOBaHHOTO 3a4eTa -

! O6weM camocTosTenbHOIM pabotel oOyuyaromumxcsi onpexensercs B coorBercTBuu ¢ TpeboBanusimu GI'OC CIIO B
npezaenax oobemMa yueOHOW TUCLUILIMHBI B KOJMYECTBE YacOB, HEOOXOAMMOM ISl BHIIOJIHEHHST 00y4aronMMuUCs 3aiaHul
CaMOCTOSATENILHOM paboThl, NPEIYCMOTPEHHBIX TEMAaTH4YeCKUM IUIAHOM M COAEp)KaHWEM Y4eOHOW JMCLIMITIMHBI
(MEXIUCIUILTHHAPHOTO Kypca).




3.2. TemaTu4ecKuii IIaH U cojepxkanne yueoHoii gucuumiauabl b/1.10 ®u3uka

HaunmenoBanue
pa3esioB U TeEM

Conep:xanue yueOHOro Marepuasa (OCHOBHOE U PO(deccHOHAIBLHO-OPHEHTHPOBAHHOE),
JabopaTopHble U NPAKTHYECKHE 3aHATHS, PUKJIATHON MOAYJIb (IPH HAJTUYHUHT)

O0LEM
4acoB

dopmMupyembie
o0ume u
npogdeccuoHaJIbHbIE
KOMIIeTEeHI[UHN

1

2

4

Pa3nen 1. ®u3uka u MeTOIbI HAYYHOT'O TIO3HAHMSI.

N

Tema 1.1. Beenenue.

Conep:xanue yueOHOro Mmarepuajia

®usuka - Hayka o npupoze. HaydHble MeTOapl NO3HAaHUA OKpyXkaromero mupa. Poub
9KCHEpUMEHTa M TEOpPUHM B IIpolecce IMO3HAHWS HPUPOABI. OKCIEPUMEHT B (U3HUKE.
MonenupoBanue GU3NUECKUX SBICHUH U mporieccoB. Haydnsie rumote3sl. Gu3nUecKue 3aKOHbBI
U Teopuu. I'paHuIbl MPUMEHUMOCTH (HU3UYECKUX 3aKOHOB. [IpuHumn coorBercTBus. Poib u
MecTo (GU3MKA B (POPMHUPOBAHUM COBPEMEHHOW HAyYHOHW KapTHHBI MHpPa, B MPAKTHYECKOU
JESITEIIBHOCTH JIFOJIEH.

OK 01

Pasznea 2. MexaHuKa.

14

Tema 2.1.
Kunematuka.

Coaep:xanue yueOHOro MmaTepuajia

Mexannueckoe ABmxkeHHE. OTHOCHUTEIBHOCTh MEXAHMUYECKOTO JBHKeHHsA. CUCTeMa OTcyeTa.
Tpaexropus. [lepemenienre, CKOPOCTh (CpeAHsIsi CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHHE
MaTepuaibHOW TOYKH, UX MPOEKIUU HA OCH CUCTEMBI KoopauHaT. CloxeHue MepeMeleHnii u
CIIOKeHHEe cKopocTell. PaBHOMEpHOE U paBHOYCKOPEHHOE MPSIMOIMHEWHOE ABMKeHue. ['paduku
3aBUCHUMOCTHU KOOPAMHAT, CKOPOCTH, YCKOPEHHS, TyTH U TIEpEeMEIeHIS MaTepUAIbHON TOUYKH OT
BpeMeHu. CBoOOHOE MajieHne. Y CKOpeHue cBOOOHOTO nafeHusi. KpuBoanHEHOE IBIKEHHE.
JIBukeHre MaTepuaabHOM TOUYKH IO OKPYKHOCTH. YTIOBasi CKOPOCTb, JHHEWHAs CKOPOCTb.
ITepuon m yactota. [{leHTpOCTpEMUTEIBHOE YCKOPEHUE.

IIpakTH4eckne 3aHATHA

N3mepeHrie MTHOBEHHON CKOPOCTH.

HccenenoBanue COOTHOLIEHUS MEXKAY IIYTSAMH, IPONMACHHBIMU TEJIOM 3a IIOCIIEN0BATEIbHBIC
PaBHBIE NPOMEXKYTKHM BPEMEHHU NPHU PABHOYCKOPEHHOM JIBHKEHHMHM C HA4YaJIbHOW CKOPOCTHIO,
PaBHOM HYIIIO.

N3yuenune ABUKEHUS MIapUKa B BA3KOW KUIKOCTH.

W3yueHne ABMKEHUS Teaa, OpPOLIEHHOTO TOPU30HTAIBHO.

Tema 2.2.

Conep:kaHue y4eGHOr0o MaTepuaJa

OK 01
OK 02
OK 04
OK 07
K 2.2




Jnaammuka.

[Ipunmun otHocutTenbHOcTU ['anmunes. IlepBwiii 3akoH HproToHa. MHepnuanbHble CHCTEMBI
orcuera. Macca tena. Cuna. Ilpunuun cynepno3unuu cui. Bropoit 3akon HeroToHa s
MaTepuaIbHOW TOUkHM B MHepHuaibHOU cucteme otcdera (MCO). Tpernii 3akon HproToHa asis
MaTepUalbHBIX TOYEK. 3aKOH BceMupHOro TsaroteHus. Cuna Tskectu. llepas xocmuueckas
ckopoctb. Bec Tena. Cuna ynpyroctu. 3akoH ['yka. Cuia tpenus. Cyxoe tpenue. Cumna TpeHus
CKOJNIb)KEHUsT W cuia TpeHus nokos. Koaddunment tpenus. Cuiia CONPOTHUBICHUS TPH
JIBUKEHUHM Tela B OKUAKOCTH Wi rase. llocTymarenbHoe U BpaljaTelbHOE JIBUYKEHUE
aOCOIOTHO TBEPAOro Tesa. MOMEHT CHIIBI OTHOCUTENBHO OCU BpamieHus. lliedo cuibl.
VYcnoBus paBHoBecus TBepioro tena B MCO.

IIpakTHYecKHe 3aHATHA 1
N3yuenue aBrxeHus Opycka 110 HaKJIOHHOM IUIOCKOCTH MO JeMCTBUEM HECKOJIBKUX CHIL.
HccnenoBanue 3aBHCUMOCTH CHII YIIPYTOCTH, BO3HUKAIOUIMX B Ae(POPMUPOBAHHON NPYKUHE H
PE3MHOBOM 00paslie OT BEIMYUHBI UX Je()OpMalHH.
HccenenoBanue ycaoBUM paBHOBECHUS TBEPJOTO TEJA, UMEIOIIETO OCh BPALICHUS.
Tema 2.3. 3axonblCopep:kaHue y4eOHOT0 MaTepuasa: 3
COXPaHCHHUA B IMnynbc MarepuanbHOM TOYKH, CUCTEMbI MAaTEPUAIBHBIX TOYEK. VIMITYIbC CHIIBI M M3MEHEHUE
MEXaHHUKE. uMIynbca Tena. 3akoH coxpaHeHus umnynbca B MCO. PeaktuBHOE nBMkeHue. Pabota cuibl.
MomHocTh cuibl. KuHeTnueckas »Heprusi MarepualbHOM TOYkU. Teopema 00 HM3MEHEHHH
KMHETUYEeCKOW dHepruu. IloreHuumansHas oHeprus. lloreHumanbHas 5JHEprus  ympyro
nehopMUPOBaHHON NpyXHUHBL. [loTeHIManbHas SHEprusl Tena BOJU3U MOBEPXHOCTH 3€MIIH.
[ToreHnuanbHble M HENOTEHIMAJdbHbIE CHIIBL. CBsA3b pabOThl HEMOTEHLUHUAIBHBIX CHJI C
M3MEHEHHNEM MEXaHWYECKOW dHEPIruu CUCTEMBI Tell. 3aKOH COXPaHEHUsI MEXaHUUECKON IHEPIHH.
YIpyrue u Heynpyrue CTOJIKHOBEHHS.
IIpakTHYecKkHe 3aHATHA 1
M3y4yenue CBA3U CKOPOCTEH Tl IIPU HEYIIPYTOM yape.
HccnenoBanue cBsi3u pabOThI CUIIbI C U3MEHEHUEM MEXaHWYECKOW SHEPTUM Teja.
IIpodeccrnoHa/ILHO OPHEHTHPOBAHHOE COJEPKaHUE (CoaepKaHUe NPUKJIATHOTI0 MOYJIs1) 2
I[IpakTnyeckne 3aHATHSA
TexHu4eckne yCTpPOWCTBA M IPAKTHUYECKOE NPHUMEHEHHUE: CIHJOMETp, ABUIKEHUE CHAPSIOB,
LENHbIE W PEMEHHBbIE Iepelayd, IMOAUIMIIHUKHA, BOJOMET, KOIEp, NPYKUHHBIM IHCTOJET,
JBUKEHHE UCKYCCTBEHHBIX CITYTHUKOB U PaKeT.
[TpakTuyeckas pabota: lcmonb3oBaHMEe 3aKOHOB MEXAHMKHM JJs1 OOBSICHEHUS JBUXKEHUS
HEOECHbIX TeJl M JUId Pa3BUTHS KOCMUYECKHX MCCIEAOBAHUNA, TPaHUIIBI MPUMEHUMOCTH
KJIACCUYECKON MeXxaHUKU. MiMuTanus HeBeCOMOCTH.
Paznen 3. MoJiekyasipHasi pU3HKA H TEPMOANHAMMKA. 16 OK 01




Tema 3.1. OcHOBBI

Conep:xanue yueOHOT0 MaTepuaJia:

MOJICKYJISIPHO-
KUHETUYECKON
TEOPHH.

OcCHOBHBIE IIOJIOKEHHS MOJIEKYJISIPHO-KMHETUYECKOW TEOpHUU. bBpOyHOBCKOE IBHKEHHE.
Huddysusa. Xapaktep IABMKEHUS M B3aUMOACWCTBUS YacCTHIl BeUlecTBAa. MOJAETH CTPOCHHS
ra3oB, )KHJKOCTEH M TBEP/bIX Tel U OOBACHEHHE CBOWCTB BELECTBA HA OCHOBE 3TUX MOJIENIEH.
Macca u pasmepel Monekyn. KommuectBo BemectBa. IlocrostHnas Asoraapo. TerioBoe
paBHOBecue. Temneparypa u ee usmepenue. Ilkana remneparyp Lienscusa. Monens uaeanbHOro
raza. OCHOBHOE ypaBHEHHE MOJIEKYJIIPHO-KMHETHUUECKON TEOpUM UACAIBHOIO  rasa.
AOGconoTHas TeMmIeparypa Kak Mepa CpeJHel KMHETHYECKOH 3HEpruM TEIUIOBOrO JBMXKEHUS
yactul] raza. lllkama temmneparyp KensBuna. YpaBuenue MenzeneeBa-Knaneiipona. 3akoH
Janbrona. I'a3oBbie 3akoHBI. M30mpornecchl B HIEaIBHOM ra3e ¢ IOCTOSHHBIM KOJIMYECTBOM
BElIeCTBA: U30TE€pMa, U30X0pa, u3obapa

IIpakTH4yecKkue 3aHATHSA

N3mepenne waccel BO31ayXa KiJIacCHOM KomHaTte. lccnenoBaHne 3aBUCUMOCTH  MEXKIY
napaMeTpamMy COCTOSIHUS Pa3pesKeHHOro rasa.

JlabopaTopHble 3aHATHS

M3yuenue OIHOro U3 U30IPOLECCOB.

Tema 3.2. OCHOBBI

Conep:kaHue y4eGHOT0 MaTepuaJa:

TCPMOIUHAMUKHU.

TepmoauHaMuyeckas cucreMa. BHyTpeHHss 3Heprus TepMOAMHAMUYECKOM CUCTEMBI M CIIOCOOBI
ee usMeHeHus. KommuecTtBo TemnoTsl M pabora. BHyTpeHHsis 3Heprus OJHOATOMHOIO
UJeaNbHOrO rasza. Bunabl Teruonepeaadu: TEMIONPOBOAHOCTb, KOHBEKLHUSA, W3IIy4CHHUE.
TemnoemMkocTs Tenma. YnenapHas TEIUIOEMKOCTh BemlecTBa. KoauMdecTBO TEMIOTHI  IIPH
remonepenaye. IlepBbii  3akoH  TepMoAuHamMuku. IIpumeHeHue 1mepBoro  3akoHa
TEPMOJMHAMHUKN K H3ompoueccaM. ['papuyeckas uHTeprperanus padoThl rasza. TerioBble
MamuHbl. [lpuHiuner gedcTBUs TemaoBbIX MamuH. IIpeoOpa3oBaHUs SHEPrUHM B TEIUIOBBIX
mammHax. Koadpouuuent nonesnoro neiicreus (manee — KIIJ[) TeruoBoit mammubl. [lukn
Kapno u ero KIIJI. Bropoit 3akoH TepmonuHamuku. HeoOpaTuMocTh mpoleccoB B MPUPOJIE.
DKoJI0THYECKHE NMPOOIEMbI TEINIOIHEPTETUKH..

IIpakTHYecKHe 3aHATHA

N3MepeHne yienbHON TeMIOEMKOCTH.

Tema 3.3.

Conep:xkaHue yueOHOro MaTepuasa:

OK 02
OK 04
OK 07
K 2.2




ArperaTHble
COCTOSTHUS BEIIECTBA
151 (hazoBbIe
MEePEeXOIbI.

[TapooOpa3oBanne u  KoHAeHcamwus. VcmapeHue ©  KANEHHWE. YJelbHas  TEIJioTa
napooOpa3oBaHus. 3aBUCHUMOCTh TEMIIEPATYpbl KHUICHHWS OT JaBiieHUs. AOCONIOTHas U
OTHOCHUTEIIbHAs BIAXXHOCTh Bo3Ayxa. Haceimenusiii map. TBepaoe Teno. Kpucramnuyeckue u
amopduble Tena. AHHM30TPONHS CBOMCTB KpuctamwioB. JKuakue Kpuctamisl. CoBpeMEHHbIE
MmaTtepuanbl. llnaBneHue u Kpucramnusauus. YaenbHas Tersora IuiaBieHus. CyOnumanus.
YpaBHeHHe TEIIOBOTO OalaHca.

JlabopaTopHblie 3aHATHS 2
Omnpenenenue BIaKHOCTH BO3IyXa.

[IpodeccnoHaIbHO OPMEHTHPOBAHHOE COAEpPKaAHMe (COePKAHNE TPUKIIATHOTO MOXYJIs) 1

IIpakTH4yecKkue 3aHATHS
TexHuuyeckue yCcTpOHCTBA U MPAKTUUECKOE MPUMEHEHUE: TepMOMETp, Obapomerp. OmnpeneneHue
Macchl BO3AyXa B KOMHATe Ha OCHOBE M3MEpEHUl 00beMa KOMHATHI, JaBJICHHS U TeMIepaTyphbl
BO3/lyXa B HEW.
[TpakTnueckass paborta: TexHHYeckHe yCTpOMCTBA W MPAKTHUECKOE MPUMEHEHHUE: JBHUraTelb
BHYTPEHHET0 CropaHusi, ObITOBOH XOJIOJAWJIbHHUK, KOHIUIMOHEP, TUIPOMETP M ICUXPOMETP,
KaJOpUMETpP, TEXHOJOTMH TIOJy4YeHHs COBPEMEHHBIX MaTepuajoB, B TOM 4YHCIIE
HAaHOMATEpPHaJIOB, U HAHOTEXHOJIOTUHU.

Pazgen 4. DiekTpoauHaMHKaA. 24 OK 01
Tema 4.1/Conep:kanne y4e6HOro MaTepuaa: 6 OK 02
DIIEKTPOCTATHKA. OnexTpuzanus Tel. DJIEKTpUYEeCKui 3apsan. [IBa Buaa aiieKTpudeckux 3apsnoB. IIpoBonHukw, OK 04

TUDJIEKTPUKA W TIOJIYNPOBOAHMKU. 3aKOH  COXPAaHEHHUs  DJIEKTPUYECKOro  3apsja. OK 07
B3aumopeiictBue 3apspoB.  3akoH Kynona. Onexkrpuueckoe mnone. HanpsskeHHOCTB 1K 2.2
ANEKTPUYECKOrO0  mojsA.  [IpuHIMN  cynmepno3uiuy  ANEKTpUYecKux  noned.  Jlunum
HaNpsHKEHHOCTH 3JIeKTpuYeckoro noisi. Pabora cun anekrpocratnyeckoro mnois. IloreHuman.
PasHocte moreHuumanoB. IIpoBOAHMKM M JMANEKTPUKH B 3JIEKTPOCTATHUYECKOM  IIOJIE.
JudnexkTpudeckass MPOHHULAEMOCTb.  JJIEKTpPOeMKOCTb.  KoHaeHcarop.  DIEKTPOEMKOCTh
IJIOCKOTO KOH/IEHCAaTopa. DHEprus 3apsHKEHHOT0 KOHJIEHCATopa.
IIpakTHYecKHe 3aHATHA -
M3MepeHne 27IeKTPOEMKOCTH KOHIEHCATOopa.
Tema 4.2 |Conep:xkaHue y4eGHOr0 MaTepuaJa: 6
[TocTostHHBIM DNEKTPUYECKU TOK. YCIIOBHUS CYLIECTBOBAHUS 3JIEKTpuueckoro Toka. Mcrounukn toka. Cuna

PIEKTPUYECKUN TOK.
ToKkM B pa3iWyHBIX]
cpenax.

toka. IlocrosHublii TOK. Hampsbkenwe. 3akoH OMa WId ydacTKa LENMU. DJIEKTPUYECKOE
CONPOTHUBIIEHUE. YJEIbHOE CONpPOTUBIEHUE BemlecTBa. llocnmemoBaTenbHOe, mNapalieabHOE,
CMEIIaHHOE COEAMHEHUE MPOBOJAHUKOB. PaboTra smekTpuueckoro Toka. 3akoH J[xoyns-Jlenna.

MoIHOCTh QJICKTPUYCCKOTI'O TOKaA. 3J'ICKTpOI[BI/I)KyIJ_Ia$I CHJla U BHYTPCHHCC COIPOTHUBIICHUC




HUCTOYHHMKA TOKa. 3akoH Owma uisi TOJIHOW (3aMKHYTOM) sJieKkTpuueckor memnu. KopoTkoe
3aMbIKaHHUE.

DJIEKTPOHHAsA MPOBOJAMMOCTb TBEPABIX METAIOB. 3aBUCUMOCTh CONPOTHBIIEHUS METANIOB OT
teMriepaTypbl. CBEpXIIPOBOIUMOCTb. DJIEKTPUUECKUN TOK B Bakyyme. CBOMCTBA AJIEKTPOHHBIX
nyukoB. [lomynpoBogunuku. CoOcTBeHHass W NpUMECHas MPOBOJKMMOCTH IOJYIPOBOJHUKOB.
CaoiicTBa p-n-nepexona. IlomynpoBogHUKOBbIE PUOOPEL. DIEKTPUUYECKUI TOK B pacTBOpax U
paciuiaBax 3JIEKTPOJUTOB. DJIEKTPOIUTHYECKAs JUCCOLMALMS. DJIEKTPOJIN3. DIIEKTPHUUECKHUI
TOK B ra3ax. CaMOCTOSTEIbHBIN U HECAMOCTOSTENBHBIN pa3psal. Monnus. [Tna3ma.

JlabopaTopHble 3aHATHA

N3ydeHne CMEIIaHHOTO COEMHEHMSI PE3UCTOPOB.
H3mepenne 37eKTpOABIKYIIEH CHUIIbl HCTOYHHKA TOKA U €r0 BHYTPEHHETO COMPOTUBIICHHUS.

Tema 4.3,
MarsuTHoe  IIOJIE.
DNIeKTpOMarHuTHas
WHIYKLUS.

Conep:xanue yueOHOro MaTepuajia

[TocrositHHBIE MarHuThl. B3auMonelicTBHE NOCTOSHHBIX MAarHuToB. MarHuTHoe moze. Bexrop
MarHuTHOM uHAYKUMHW. llpuHiun cynepnozuumu. JImHMM MarHuTHOM wHAyKuuu. KapruHa
JIMHUNA MarHUTHOM MHAYKIUU I0JIA IIOCTOSHHBIX MarHUTOB. MarHuTHOE I10J€ IPOBOJHUKA C
ToKOM. KapThHa nMHUN IO UIMHHOTO MPSMOIO NPOBOJHMKA M 3aMKHYTOIO KOJIBLIEBOTO
IIPOBOJHMKA, KaTyIIKU ¢ TOKOM. OnbIT Opcrena. Bzanmonelicteue mpoBogHUKOB ¢ TOKOM. Cra
Awmriepa, ee Moayiab U HampasieHue. Cuna JlopeHua, ee MOAyinb U HampasieHue. [[BuxeHue
3apsHDKEHHOM 4acTHIl B OJHOPOAHOM MarHuTHOM mnoje. PaGora cuibl Jlopenma. SBienue
AJIEKTpOMarHuTHOW MHAYKUIMHU. [loTok BekTopa mMarHuTHOW MHAYKIMU. D/IC nHayKumuu. 3aKoH
AJIEKTpoMarHuTHOW mHAykuuu Papanes. BuxpeBoe snexkTpuueckoe moje. DJIEKTPOABHKYILAS
CUJa MHIYKLWHU B MPOBOJAHUKE, IBMXKYIIEMCS IMOCTYNATEIbHO B OJHOPOAHOM MarHUTHOM IIOJIE.
[IpaBuno Jlenna. MunyktuBHOCTh. SBnenue camoumHaykuuu. J/]C caMOMHIyKUMU. DHEpPrus
MarHUTHOT'O MOJISl KATYHIKH C TOKOM. DJIEKTPOMarHuTHOE MOJIE.

IIpakTHYecKkHe 3aHATHA

I/I3y‘{eHI/IC MAarauTHOI'O IIOJIA KATYIIKH C TOKOM. HccnenoBaHue aeiCTBUS IOCTOSHHOTO MarHUTa
Ha PaMKy C TOKOM.

JlabopaTopHbIe 3aHATHS

W3yueHue sBIICHUs 2EKTPOMArHUTHOW WHIYKIIAH.

I[IpodeccrnoHabLHO OPMEHTHPOBAHHOE COJEePKaAHUE (CoepKaHUe TPUKJIATHOTO MOYJIs1)

I[IpakTnyeckue 3aHATHS

TexHudyeckue yCTpPOMCTBA M IMPAKTUYECKOE IPUMEHEHUE: JJIEKTPOCKOIL, DIEKTPOMETD,
KOHJIEHCATOp, KONMPOBAIBHBIN anmapar, CTpyWHbIA IPUHTEP, aMIIEPMETP, BOJIBTMETP, PEOCTAT,
UCTOYHUKHA TOKa, JJIEKTpOHArpeBaTeibHble MPHOOPHI, 3JIEKTPOOCBETUTENbHBIE HPUOOPHI,

TEPMOMETP  CONPOTUBIIEHHS, BAaKyyMHbI JAMOJ, TEPMUCTOPHl U  (OTOPE3UCTOPHI,




HOHynpOBO,HHHKOBBIfI Auon, raJlbBaHHUKa, ITOCTOSHHBIC MarHurThl, OJICKTPOMAarHUThI,
SJICKTPOABUIATCIIb, YCKOPUTCIIN 3JICMCHTAPHBIX 4aCTUL, MHAYKIWUOHHAA I1CYb.

MepH 3HCKTpO6630HaCHOCTI/I, OJICKTPOCTATUYCCKAA 3alluTa, 3a3€MJICHHUC 3J'IeKTp0HpH60pOB,
KOPOTKOC 3aMbIKAHUC.

Pa3znea 5. Kosre0anus 1 BOJHBI.

22

Tema 5.1.

Conep:xanue yueOHOro MmaTepuaja

MexaHuueckue )51
PIEKTPOMArHUTHBIC
KOJICOaHUS.

KonebarenbHas cucrema. CBoOonHble koneOanus. ['apmonuueckue konebanus. Ilepuon,
4acToTa, aMIUIMTyna U ¢a3a konedanuil. [IpyKMHHBIA MasTHUK. MaTeMaTH4ecKuil MasiTHHK.
VpaBHeHHEe TapMOHUYECKUX KojeOaHuil. KunHemarnueckoe M JMHAMHUYECKOE OIMCAHHE
KoyiebaTenbHOTO JBMKeHUs. [IpeBpaiieHne 3Hepruu npu rapMOHUYECKUX KosebaHusx. CBA3b
aMIUTUTYABl KoJIeOaHUH MCXOJHOM BEIMYMHBI C AMIUIMTYAOM Kojle0aHWi ee CKOPOCTH H
yckopenusi.  KomeGatenbHblii  KOHTYp.  CBOOOIHBIE  JJICKTPOMAarHUTHBIE  KOJICOAHUS
B UJCATbHOM  KoJIeOATENbHOM  KOHType. AHaJIOrMsg  MEXAy  MEXaHHUYeCKUMH MU
AJIEKTPOMAarHUTHeIMU KosieOanusimu. @Dopmysna TomcoHa. 3aKOH COXpaHEHHsS DHHEPIUU B
UealbHOM KOJIeOaTeIbHOM KOHTYpe. BbIHYyX/eHHbIe MexaHuueckue KosiebaHus. Pe3oHaHc.
Pezonancnass kpuBas. BpIHyXIEHHBIE >JEKTpOMarHUTHbIE KojeOaHus. [lepeMeHHBIN TOK.
CuHycOMJQJIBHBII IIEPEMEHHBI TOK. MOIIHOCTh IEPEMEHHOIO TOKA. AMIUINTYIHOE U
JIeCTBYIOIIEE 3HAUCHUE CHIIBI TOKa U Hanpsbkenus. Tpancdopmarop. [IponsBoacTso, nepeaaya
U TOTpeOJeHHE DSIEKTPUYECKON HSHEepruu. OKOJOTMYECKHE PHUCKHM TPH  IPOU3BOJICTBE
ANEKTPUYECKOM 3Hepruu. KynpTypa HCoap30BaHus JJIEKTPOIHEPTHH B [IOBCETHEBHOM JKU3HMU.

IIpakTHYecKkHe 3aHATHA

HccnenoBanue 3aBUCHMOCTH NEPHUOAA MallbIX KOJEOAHWH Tpy3a Ha HUTH OT JJUHBI HUTU U
Macchl rpy3a. MccimenoBanue NMepeMEHHOIO TOKA B LEMU M3 IOCIEI0BAaTEIbHO COEIUHEHHBIX
KOHJIEHCATOPa, KaTYIIKHA M PE3UCTOpa.

Tema 5.2.

Conep:xxanue yueOHOro MaTepuaja

MexaHnueckue "
DIIEKTPOMArHUTHBIE
BOJIHEIL.

Mexannueckue BOJIHBI, YCiloBHs pacnpocTtpaHeHus. [lepuon. CkopocTh pacnpocTpaHEHHUS H
JuMHa BosiHBL. llomepeunble W mponosibHble BONHBL.  WHTepdepeHuus u  Aupaxius
MeXaHU4ecKuX BoJIH. 3ByK. CkopocTh 3Byka. I'poMkocTh 3Byka. Bricora ToHa. TemOp 3Byka.
ONEeKTPOMarHUTHBIE BOJIHBL. YCJIOBUSA HW3JIyUYEHHUS OJJIEKTPOMAarHUTHBIX BOJH. B3anmHas
opueHTanuss BekTopoB E, B u v B 2nexkTpoMarHUTHOM BojgHE B Bakyyme. CBoiicTBa
JJIEKTPOMArHUTHBIX ~ BOJH:  OTpaXX€HWe, TMpejoMJIeHHe,  MoJspu3anus,  AUPpaKIus,
uHTepdepenims. CKOpoOCcTh 3JIEKTPOMAarHUTHBIX BosiH. [llkama 31eKTpOMarHMTHBIX BOJIH.
[IpumMeHeHre 5SIEeKTPOMAarHUTHBIX BOJIH B TEXHUKE M ObITy. I[IpuHIUOB pagMOCBA3H U

TeneBuaeHus. Pagronokaius. aﬂeKTpOMarHI/ITHOC 3arpsA3HCHHUC 0pr>1<a}01uel71 CpCAbI.

OK 01
OK 02
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OK 07
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Tema 5.3. Onrtuka.

[IpsamoniuHETHOE pacIpOCTpaHEHUE CBETa B OJHOPOAHOM cpene. JIyu cBeta. OTpaxkeHue cBeTa.
3akoHbl OTpakeHUs cBera. llocTpoeHue u300pakeHU B IJIIOCKOM 3epkane. [IpemomieHue
cBeTa. 3aKOHBI TMpeloMJIeHUs cBeTa. AOCONIOTHBIN Tmoka3arenb mnpenomieHus. I[lomHoe
BHYTpeHHEE oOTpakeHue. [IpenenbHblii yrosl INOJIHONO BHYTPEHHETO OTpakeHHs. Jlucnepcus
cBera. CinoxHbIi coctaB Genoro ceeta. LBer. Cobuparomiue u pacceuBarolue JUH3bl. ToHKas
nuH3a. POKYCHOE PAacCTOSTHUE U ONTHUYECKasl CUila TOHKOM nH3bL. [locTpoeHne uzo0paxkeHuil B
coOMparIIMX U pacceuBaOIIUX JHH3aX. PopMmysa TOHKOW JUH3bI. YBEIUYECHHE, TaBAacMOe
aua30i. Ilpenensl NPUMEHMMOCTH TeOMETpUYEcKOor onTuku. MHTepdepeHuus cpera.
KorepenTHsle HUCTOUYHUKH. YCIOBHS HaONIOEHUS MAaKCUMYMOB U  MHHMMYMOB B
UHTEPPEPEHIIMOHHON KapTHHE OT ABYX CHH(A3HBIX KOT€PEHTHBIX HMCTOYHHMKOB. Jlnpaxmus
cBeta. Judpakunonnas pemerka. YcloBUe HAOMIOIEHUS TJIABHBIX MAaKCUMYMOB MPU MaJCHUU
MOHOXPOMAaTHUYECKOTO CBETA Ha MU(PAKIMOHHYIO pemieTky. [lonspusanus ceera.

IIpakTH4yecKkue 3aHATHS

Habumonenue aucnepcun cBera.

JlabopaTopHble 3aHATHSA

H3M€peHI/I€ IMMoKas3aTeyid MpeJIOMJICHUA CTCKIIA.
HccnenoBanue cBONCTB H306pa)KeHHﬁ B JIMH3aX.

IpodeccnoHATLHO OPHEHTHPOBAHHOE COIep:KaHMe (CO/Iep:KAHNEe MPUKJIATHOTO MOTYJIsl)

HpaKanecm[e 3AaHATUSA

TexHuueckue ycTpoicTBa U MpaKTUUYECKOe NMPUMEHEHHe: celicMorpad 3JIeKTpUYECKH 3BOHOK,
TrE€HepaTop INEPEMEHHOIO TOKA, JIMHUM DJJIEKTPOIEpenad, MY3bIKaJIbHbIE HWHCTPYMEHTHI,
YJIBTPa3ByKOBas JUAarHOCTHKAa B TEXHUKE U MEIULMHE, Panap, pPaJluONpPUEMHHUK, TEIEBU30D,
aHTeHHa, TenedoH, CBU-neus, ouky, nymna, poToannapar, IpOEKIMOHHBIHN annapaT, MUKPOCKOTI,
TEJIECKOII, BOJIOKOHHAs ONTHKA, AU(PpaKIIMOHHAs peleTKa, MOISIPOu I, TEIECKOI.

[TpakTnueckast pabora: Bunel uznydennit. Bunpl cnexktpoB. CnexTpbl ucnyckanus. CHeKTpbl
noryomenus. CrnexkrtpanpHblii aHanu3. CHekTpajgbHble Kiacchl 3Be3l. YJbTpaduoneTroBoe
uznyyenue. Mudpaxpacnoe nznyuenue. Pentrenosckue nyuu. MIx npuponaa u cpoiicrsa. Illkana
JIEKTPOMAarHUTHBIX M3JIYYE€HUH.

Pasznen 6. OcHOBBI

CHCIIHﬂ.HI)HOﬁ TCOPUHU OTHOCUTECJIBHOCTH.

o

Tema 6.1. OcHOBBI

Conep:xanue yueOHOro marepuajia

Teopuun
OTHOCHUTEIILHOCTH.

I'panunubl TPUMEHHMOCTH KJACCHMYECKOM MexaHukd. [locTymaTtel crnenuanbHOW TEOpUU
OTHOCUTEJIBHOCTH: HWHBApPUAaHTHOCTb MOAYJS CKOPOCTH CBETa B BaKyyMme, IPUHILIMUI
OTHOCHUTEILHOCTH DWHIITEHHa. OTHOCUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHU H
COKpaIlleHUe JJIMHBL. DHEPrusi U UMIYJIbC CBOOOMHOM udacTHIlbl. CBsI3b Macchl C DHEpPrUel u

HUMITYJIbCOM CBOOOJHOW YaCTHUIIbI. DHEPTHUS MMOKOsI CBOOOTHON YaCTHIIBI.

OK 01
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OK 04




Pa3znen 7. KBanToBasi pusuka. 16
Tema 7.1. DnementoiCoaep:kaHue y4eOHOro MaTepuajia 4
KBaHTOBO# ONTUKH. | doronsl. Mopmyna [lnanka cBsi3u SHeprud (HOTOHA C €ro YacTOTOM. DHEPrHs W HMMITYJIbC
dotona. OtkpeiTue u wucciuenoBanue ¢orodpdexra. OmbiTel A.I'. CroseroBa. 3aKOHBI
dororddekra. Ypapaenue DitHmreiiHa s hoTodrddexra. "Kpacuas rpanuma” dororddekra.
Jasneaune cBera. OnwiTel [1.H. JIeOeneBa. Xumudeckoe aelicTBHE CBETA.

Tema 7.2. Crpoenue/Coaep:xanue yuedOHOTo MaTepuasa 6

aToOMa. Mopnenr atoma Tomcona. OmnbiTel Pesepdopaa mo wuccieoBaHMIO CTPOEHUS aToMa.
[Tnanerapnas mozens aroma. [locrymatel Bopa. M3myueHwe u moriomeHue (GOTOHOB IpH
NepexoJ/ie atToMa C OJHOTO YPOBHS SHEpruu Ha Apyroil. Bumel cnextpoB. CrekTtp ypoBHen
SHEpruu atoma Bojaopoza. BoyiHoBbIe cBoiicTBa yactul. Bonubl ne bpoina. KopnyckymnspHo-
BOJIHOBOM ayanu3Mm. Judpakuus s1aexTpoHOB B KpucTaiiax. CIOHTaHHOE U BBIHYKICHHOE
u3ITydeHue. Y CTPONUCTBO M IPUHIIMIT pabOTHI J1a3epa.

[IpakTHYeckne 3aHATHA -

Habmroienue nuHeivyaToro cexkTpa.

Tema 7.3. AtoMHOe/Coep:kaHHe y4eOHOI0 MaTepUasa 6

SIIPO.

Mertonbl HaOMIONEHUST M PErMCTPALUU IEMEHTApPHbIX 4yacTUll. OTKpPbITHE PAaJUOAKTHBHOCTH.
OmnsiTel Pesepdopaa mo onpeneneHnto cocTaBa paanoakTUBHOTO n3nydenus. CoiicTBa anbda-,
Oera-, raMMa-u3inydeHus. BiusHHE pPagUOAKTUBHOCTH Ha KHMBbIE OpraHu3Mbl. OTKpBITHE
npotoHa u HeWTpoHa. Hykionnas monens sigpa ['eiizenoepra-MBanenko. 3apsia siapa. MaccoBoe
yucio sapa. M3otomsl. Anbda-pacnan. DNeKTpOHHBIH M MO3UTPOHHBIN OeTa-pacmaza. 'amma-
U3ITydyeHue. 3aKOH paJu0aKTUBHOTO pacnana. DHEPrus CBS3U HYKJIOHOB B sijipe. SlnepHble CUIIBI.
Hedexr maccel snpa. SAnepuele peakuuu. [leneHue W cuHTE3 sjep. SaepHblil peakrtop.
TepmosinepHblii cuHTe3. [IpoOiieMbl M MEPCHEKTHBBI SACPHOM IHEPreTUKU. DKOJIOTHYECKHE
aCIeKThl  AJEPHOM  DHEPreTUKH. OJEMEHTapHble  4acTULbl.  OTKpBITHE  IO3UTPOHA.
DyHIaMEHTAIbHBIE B3aUMOJICHCTBUS.

IIpakTHYeckHe 3aHATHA

VccnenoBanue TpekoB 4acTUIl (110 TOTOBBIM oTorpadusim).

[IpodeccrnonaibHO OPHMEHTHPOBAHHOE COJEPKAHUE (COoAepKAHUE TPUKJIIATHOTO MOIYJIs1)

[IpakTuyeckue 3aHATHS

1. lenoBas urpa: [loHATHS, CBA3aHHBIE C M3YYEHHEM METO/IOB HAYYHOTO MO3HAHUS: SBIICHHE,
Hay4HbIH (pakT, Tunoresa, GpuMdecKas BEIMYUHA, 3aKOH, TEOPHs, HAOIOICHHE, YKCIIEPUMEHT,
MOJIEJIMPOBAaHUE, MOJEIb, U3MEPEHHUE.

2. [Ilpaktnueckass paborta: TexHHUUECKHME YCTPOHCTBA H MPAKTHYECKOE IPHUMEHEHHE:

(I)OTOBHCMCHT, (I)OTO)I&T‘-II/IK, COJIHCYHAas 6aTape;1, CBCTOANO[, CIICKTPOCKOII, JIa3¢p, KBaHTOBBIN
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\ KOMITBIOTED, JO3UMETP, Kamepa BuiibcoHa, siepHbIii peakTop, aToMHast 6omMoa.

Pa3nes 8. DiieMeHTBI ACTPOHOMMH M ACTPOPU3UKH.

Tema 8.1. DimeMeHTH]

ACTPOHOMHHU
acTpo(U3HUKH.

U

Conep:xanue yueOHOro maTepuajia

Bun 3Beznnoro neba. Co3Be3ausi, ipkue 3BE3/bl, MIIAHETHI, UX BUAUMOE aBMkeHHe. ColHeuHas
cucrteMa. [lmaners 3emHolM rpynmbl. [lnanersi-rurantel. Manbie Tena COJHEYHOM CHUCTEMBI.
Connue, ¢dotochepa u armocdepa. Conneuynast akTuBHOCTh. Mctounuk sneprun CoiHIa U
3B€3/. 3BE3/Ibl, X OCHOBHbBIC XapPAaKTEPUCTUKHU: MAcca, CBETUMOCTb, paauyc, TeMIepaTrypa, ux
B3aUMOCBS3b. 3BE3/Ibl TJIABHOM I0OCJIEI0BATEIbHOCTH. 3aBUCUMOCTh "'Macca - CBETUMOCTh' 1Jid
3B€3/1 TJIAaBHOM  TOcCHeqoBaTeibHOCTU. BHyTpeHHee crpoenue 3Be3ll. CoBpeMEHHBIC
MIPEACTABICHUS O MPOMCXOXKACHUM W 3Boiound ConHIa M 3Be3A. OTalbl KU3HU 3BE3/I.
Muneunsiii [1yts - Hama [Nanaktuka. CrnipanbHas cTpykTypa ["anakTuku, pacnpeaesieHue 3Be3],
raza u neuUid. [lomoxenwe u naBwxkenne Conuna B [amaktuke. Ilnockas u cdepuueckas
noacuctemsl ['anaktuku. Tunsl ranaktuk. PaguoranakTuku U kBa3zapbl. YepHble JbIpbI B AIpax
ranakTuk. Beenennas. Paciiupenue Beenennoii. 3akon Xa06mna. Pazoeranue ranaktuk. Teopust
bonbmioro B3peiBa. Mogens «ropsueit Bceenennoii». MacmtaOnas crpykrypa BceneHHoil.
Meraranaktuka. Hepenienasie npo06ieMbl aCTPOHOMUH.

JlabopaTopHble 3aHATHUS

H8.6J'IIO,I[CHI/IH HCBOOPYKCHHLIM TI'JIa30M € HCIIOJIBb30BAHUEM KOMIIBHOTCPHBIX HpI/IJ'IO)I(eHI/Iﬁ JJIA
OMPECACIICHUA TTOJIOXKCHUA HEOCCHBIX OOBLEKTOB Ha KOHKPCTHYIO JaTy: OCHOBHBLIC CO3BEC3AMA
CeBepHoro noJiymapusa U ApKuc 3BC3/1bl.

OK 01
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OK 07

CamocTosiTesibHas padoTa

IIpome:kyTOUHAs aTTecTaums Mo aucuumHe (1uddepeHUPOBAHHBIN 3a4eT)

Bcero
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INPUMEPHBIE TEMbI UHANBUIYAJIBHBIX ITPOEKTOB
no aucuumiaune bJ1.10 ®usuka

Anexcannp CrenanoBud [1onoB - pycckuil yueHslid, n300peTaTeib paamo.
AnbTepHATHBHAS YHEPTETHKA.

AKyCTHYECKHE CBOMCTBA MOJIYIIPOBOIHUKOB.

ATomHas OaTapeiika U paJiOaKTUBHBIE MTOJICBETKH.

duznueckue PUHIUTIBI GbyHKIMOHUPOBAHUS THGOPMAIIMOHHBIX u
TEJICKOMMYHUKAIIMOHHBIX CHCTEM.

6. AcTpoHOMUS HamMX JHEH. ACTEpOUIbIL.

7. AtomHuas ¢uzuka. M3otomnsl. [IpumeHeHne pagnoakTUBHBIX H30TOIOB.
8. becKOHTaKTHbIE METOABI KOHTPOJISI TEMIIEPATYPHI.

9. bumnonspHbIe TPAH3UCTOPHI.

10. Benuuaiimue oTKpbITUS PUUKH.

11. DnekTpudeckue paspsiibl Ha CIyK0e ueroBeKa.

12. Bnusaue nedexToB Ha GU3NUECKUE CBOMCTBA KPUCTAIIIOB.

13. Bcenennas u TeMHas MaTEpHsL.

14. Tomnorpacdus u ee mpuUMEHEHUE.

15. becnpoBogHas nepenaya 3JIEKTPUYECTBA.

16. Jludpakuus B HaIIeH KU3HU.

17. Xunkue KpucTasibl.

18. 3mnayenue oTkpbiTUH ["anumes.

19. AnsGept DitHIITeNH U IUPpoBas TexHUKA (hoToammapartsl U T.1).

20. Vcnonbp3oBaHHE 3JEKTPOIHEPTUHU B TPAHCIIOPTE.

21. Knaccudukaius u XapaKTepUCTUKU dJIEMEHTAPHBIX YaCTHIL.

22. KpuosnextpoHuka (MUKPOIIEKTPOHUKA U XOJIO).

23. B03MOXHOCTHU COBPEMEHHBIX JIa3€POB.

24. Jleonapno na Bunum - yueHslif 1 u300peTarens.

25. MuxkpoBosHOBOe m3nydeHue. [loms3a u Bpes.

26. MeToa MEYEHBIX AaTOMOB.

27. Metoasl HAOIIOAEHUS U PETUCTPAIIUU PATMOAKTUBHBIX U3TyUYEeHUN U YaCTHII.
28. HanorexHoyoruss - MEOKIUCHHMIUIMHApHAS 00JacTh (PyHIAMEHTAILHOH U
MIPUKJIATHOW HAYKH U TEXHUKH.

29. Huxoma Tecna: )xu3Hb 1 HEOOBIYAMHBIC OTKPHITHS.

30. Huxkomnait KonepHuk - co3narens TeInoIeHTPUIECKON CUCTEMBI MUpA.
31. Hunbc bop - ogun u3 co3mareneit COBpeMeHHON (hU3UKH.

32. Hyxkneocunres Bo BeenenHoi.

33. Onruyeckue SBICHUS B PUPOJIE.

34. OTkphITHE U IPUMEHEHNE BHICOKOTEMIIEPATYPHOM CBEPXITPOBOJUMOCTH.
35. TlepemeHHBI PIEKTPUIECKUI TOK U €T0 IPUMEHEHHE.

36. Ilnma3ma - 4eTBEpPTOE COCTOSIHHUE BEIIECTBA.

37. Ilnanersl COJIHEUHON CUCTEMBI.

38. TlomynpoBOJHUKOBBIE TATYUKHU TEMIIEPATYPHI.

39. IlpumeHEeHME KUJKUX KPUCTAIUIOB B MPOMBIILIIEHHOCTH.

40. IIpumeHeHUE AIEPHBIX PEAKTOPOB.

41. Ilpupona dheppomMarHeTusma.

g E



42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52,
53.
54,
55.
56.
S7.
58.

[IpoOneMbl 3KOJIOTUH, CBSI3aHHBIE C UCTIOJIH30BAHUEM TEIIJIOBBIX MAIIUH.
[Tpoucxoxaenne CoJTHEYHON CUCTEMBI.

[Tbe309nekTpuyeckuii 3PexT ero npuMeHeHue.

PenukToBoe uznyueHue.

CeHcopHbI€ SKpaHbl U PU3NYECKHUE MPOIIECCHI

PoxxneHune u 3BOIIOIMS 3BE3 .

CoBpemeHHasi CHyTHHUKOBAsI CBA3b.

CoBpemenHas (pusndeckast KapTHHA MUPA.

CoBpeMeHHBIE CPEJICTBA CBSI3U.

ConHIle - ICTOYHUK KU3HU Ha 3eMJIe.

YpaBnsieMblil TEPMOSAICPHBIN CUHTE3. Y CKOPUTEIHN 3aPSIKECHHBIX YaCTHII.
®u3nKa B COBPEMEHHBIX TEXHOJIOTUSX

dusnvecKkre CBOMCTBA aTMOC(EPHI.

DOTORIIEMEHTBHI.

UYepHble ObIPbL.

[IIxana 31eKTpOMarHuTHBIX BOJIH.

DKoJIoTHYecKHe MpoOIeMbl M BO3MOXKHBIC TTyTH UX PEIICHHUS.



4. YCJIOBUSA PEAJIM3AIIMY YYEFHOM JUCIIUITJIMHBI
4.1. MatepuaJbHO-TEXHUYECKOE o0ecnevyeHne y4eOHOoi JUCHUIINHbI

KaoOuneTt ¢puznkmn, aCTPOHOMHHU, IJTEKTPOTEXHUKH U TEXHUYECKOH MeXaHUKHU

KommiekT Mme0esn 11t yueOHOT0 nmpouecca

MyabTuMeauiiHOe 000pyJ0BaHUE: TIEPCOHAIBHBIA KOMIbIOTEp -  lmT.
(npoueccop  IntelPentium  E2140/512Mb/  160Gb/CR/DVD+RW),  monuTtop
LCDSamsung 19), mynstumeauitabiii npoektop Mitsubishi SL 2V,

IIporpammuoe obecnevyenue: Microsoft Access (mumensusi NelM123460);
Microsoft Office Standard (mumensus Ne66059532 OPEN 96044930ZZE1711);
Microsoft Project Professional (mumensust NeIM123460); Microsoft Visio Professional
(mumens3ust  NeIM123460); Microsoft Visual Studio  Enter-prise  (JatieH3us
NelM123460); Microsoft Windows Enterprise (mumensust NeIM123460); Arent Dr.Web
(mmensust Ne QS34-HC7C-SD53-K5L2); kommiekr [TAPAHT-Macrtep (nurieH3ust
Ne12-40272-000898); xomrmuiekt [IO st pemieHuss OCHOBHBIX IOJIb30-BaTEIIbCKUX
3amau (cBobonno pactp. [10); cnpaBounas npaBoBas cuctema «Koncynbrant I[lmrocy»
(xoHTpakT Ne2025 CB_2 ot 04.12.2024 r).

CpencrBa o0y4yeHHsi: KOMIUIEKT pa3laTOYHOTIO MaTepuasa, TaOIHIlbl U IJIaKaThl
¢busuke; crennl - «lllkana amekTpoMarHuTHRIX BOIH», «Tabnuiia MenneneeBa»; Habop
Mpe3eHTalul 10 GU3UKE, IKPaH.

YueOHas 1abopaTopusi 3JIeKTPUUYECTBA U MArHeTH3MA

KommiekT Mmedesn 11 yueOHOro nmpouecca.

CpeacrBa o0y4eHMsi: BOJBTMETp YHHUBEpcad, 2 1IUT., JOCKa ayAUTOpHas
1500*1000, xommuekr Mebenu Juisi y4eOHOro mpouecca, KOHCTPYKIHUS W3
XPOMHUPOBAHHBIX METAITMY.TPYOOK noxa (popmat Al, 10 wrT., 1abopaTopHas ycTaHOBKa
"Moct Yurcrona" UE302030-230, 2 wr., nabopaTopHas yctaHoBka "Hamps-xeHue
miockoro kouaeHcaTopa"UE301080-230, 2 mT., nmabopatopnast ycraHoBka "TpyOxa
Tomcona" UE307050-230, 2 mir., mabopaTopHas yCTaHOBKa '"DJIEKTPOBAKYYMHBIN
pu6op ¢ y3kum myukoM' UE307070-230, 2 mr., maGopaTopHbiii komiieke JIKD-7 ",
naboparopubiii  komiieke JIKD-7, maGopa-topubiii  komiuieke JIKD-b, 4 .,
ocimuorpad  anamoroBbii  1*10MI'm  (10210040/190516/0002626/20), 2  1mr.,
octuiorpad aHaJIOTOBBIN 1*10MTI'1g (10210040/210416/0002035/41),
AIEKTPOBAKYYMHBIN TPUOOP C Y3KUM ITyYKOM Ha OCHOBAHUHU.



Cnenuaan3upoBaHHasi JIa0opaToOpPUsi MEXaHUKHU M MOJIEKYJIAPHOH (PU3NKH.

KommuiekT Mebesn 1J1st yueOHOro mpouecca.

CpeacrBa o00y4yeHUsi: KOMIUIEKT OOOpYJOBAaHMUS JJI CHUCTEMbI YIpaBICHUSA
AJIEKTPONIPUBOJOM, KOMIUIEKT mpubopoB, MyiabTuMeTp AM-1038, ycraHoBka s
U3MEpPEHUs TeIIOThl MNapooOpa3oBaHMsl, YCTAHOBKA JUISI HM3YYEHHS 3aBUCUMOCTH
CKOPOCTU 3ByKa OT TEMIIEpaTypbl, YCTAHOBKA JUIsI M3YyUYEHUsI TEIJIOBBIX IMPOIIECCOB,
YCTAaHOBKA JUIA MCCIIEIOBaHUSA TEIUIOEMKOCTH TBEPAOIO TeNa, YCTAaHOBKA IS
ONpPEJ.OTHOLIEHUS TEIIOEMK. BO3/lyXa MPHU MOCTOSH.JABICHUN U IMOCTOSIHHOM 00BEME,
YCTAaHOBKA JUJISl ONPENEICHUS W3MEHEHUS SHTPOIMH, YCTAaHOBKA [UJISl OMNpEIEICHUS
K03 UIl. BI3KOCTH BO3[yXa, yCTa-HOBKAa MMl OmpeneneHus Kod(pQuil.B3auMHOIMA
mubdy3nn  BO3ayXxa W BOASHOTO  Tapa, YCTaHOBKa  JUIsl  OMPEISICHUS
K03 UIL. TETIIONPOBOIHOCTH BO3/yXa; YCTAaHOBKA JUJIsl OMPEICNICHUSI YHUBEPCATBHOM
ra-30BOl TOCTOSIHHOM, ycTaHoBKa JjabopatopHas "['mpockon" ®M 18, ycraHoBka
nabopatopHas "MamuHa AtByma" ®M 11, ycranoBka naboparopHas "MasTHHK
Makcemia" ®M 12, ycraHoBka jnabopatopHas "MastHuk HakioHHBIN" OM 16,
ycraHoBka jabopatopHas "MasatHuk O6epOeka" ®M 14, ycraHoBka iabopatopHas
"MasatHuk yHuBepcanbHbiil" @M 13, ycraHoBka jgabopatopHas "Mojyns FOura u mo-
nyns caura " ®M 19, ycranoBka maboparopHas "Coyaapenue mapos" OM 17,
ycTaHOBKa jJabopaTtop-Has "YHUPMWISIpHBIN To/iBec ¢ mymkoit" ®M 15.



4.2. UudgopmannonHoe odecnevyeHre y4eOHOM TUCHMIIIMHBI

OcHoBHas u JOINOJIHUTCIIbHAA JIUTCpaTypa

Ne CnucoK UCIOJIb3yeMOH JIUTEepaTypbl KouaunyecTBo
n/ | (me4aTHble U3AHMS, JJTEKTPOHHbIE U3IaHUS 32 MOCJIeIHUE 5 IK3EeMILISIPOB,
JIeT) HMeIoIuxcs B
0nbIMOTeKe, HIIH CCHLIIKA
Ha ObC
OCHOBHAASA JIUTEPATYPA

Msikumes, I'.Sl. ®usnka: 10-i kmacc: 6a30BbIN U yriTyOIEHHBIH
ypoBHU: yuyeObnuk / I.5I. Msxumes, b.b. ByxoBumes, H.H.
Corckuii; mon pemakiueid H.A. IlapdentbeBoit. — 12-¢ wu3f.,
crep. — Mockaa: ITpocsemenue, 2025. — 432 ¢. — ISBN 978-5-
09-120192-5. — TekcT: »neKTpoHHBIN // JlaHb: >3IEKTPOHHO-
OnbIMoTeYHAS cucTeMa. — URL:
https://e.lanbook.com/book/497756 (mara oOpareHus:
14.05.2026). — Pesxum nocTyna: [Jisi aBTOPH3. OJIb30BaTENICH.

AIIEKTPOHHBIN pecypc

MsikumeB, I'.5I. ®usuka: 11-i kmacc: 6a30BbIH U yriTyOIEHHBIH
ypoBHu: y4eOnuk / I'.5. Msakumies, b.b. Byxosnes, Y. b. 4 ; mox
penakuueit H.A. IlapdpentoeBoii. — 13-e uzn., crep. — Mocksa:
IIpoceemienue, 2025. — 432 ¢. — ISBN 978-5-09-120193-2. —
Texcr: anexkTpoHHBIA /  JlaHBb:  2JIEKTPOHHO-OMOIMOTEUHAS
cuctrema. — URL: https://e.lanbook.com/book/497774 (nmata
obpamenusi: 14.05.2026). — Pexum pgocrtyma: Ajis aBTOPHS3.
10JIb30BATEIEH.

AIIEKTPOHHBIN pecypc

JOINIOJIHUTEJIBHASA JIMTEPATYPA

Y4eOHukH, yueOHbIE TOCOOUS

Iypsimena, H.C., Ba:xxeeBckan, H.E., Ucaes, [.A., YUapyrus,
B.M. ®usnka: 6a30BbIi yPOBEHb: YU€OHHUK /— 2-€ H3]., CTEep. —
Mocksa: Ilpocsemenne, 2025. — 512 ¢. — ISBN 978-5-09-
121349-2. — Tekcr: oanekTpoHHbiid //  JlaHb:  31E€KTPOHHO-
OnoOIMoTeYHAS cHUCTEMA. — URL.:
https://e.lanbook.com/book/473021 (mara oOparreHus:
14.05.2026). — Pesxum qocTyma: s aBTOPH3. OIb30BaTeNeH.

AJIEKTPOHHBINA pecypc

Iypsimena, H.C., BaxkeeBckasi, H.E., Ucaes, /[.A., Yapyrun,
B.M. ®wuzuka: 0a30BbIii YpPOBEHb: MPAKTUKYM 110 PEUICHUIO
3amad: ydeOHoe mocobme /. — 2-¢ u3d., cTep. — MockBa:
ITpoceemenne, 2025. — 236 ¢. — ISBN 978-5-09-121350-8. —
Texct: snexTpoHHbI /  Jlab:  3JIEKTPOHHO-OMOIMOTEUHAS
cuctrema. — URL: https://e.lanbook.com/book/473018 (mata
oOpamenusi: 14.05.2026). — Pexum pgocrtyna: ajis aBTOPH3.
10JIb30BaTEIEN.

AJIEKTPOHHBIN peCypC




5. KOHTPOJIb W OIEHKA PE3YJbTATOB OCBOEHHS YUYEBHOM
JANCHUIIJINHBI

KoHTponb M  OLIEHKa pe3ylbTaTOB  OCBOEHUS  y4YEOHOM  JMCLHUILIMHBI
OCYILECTBIISIETCSl TpernojaaBareaeM B (OpMe TEKYIIEro KOHTPOJI YCIIEBAEMOCTH U
IPOMEKYTOYHOM aTTECTALNH.

IIpomexxyTOUHass aTTecTalus HUMeEET LEJIbI0 ONPENEIUTh CTENEHb TOCTHXKEHUS
3alJIaHUPOBAHHBIX PE3YJIbTATOB OOYUYEHHUS IO AUCHMIUIMHE 3a TMEPUOJ OOydeHUs.
dopma MpoMeKyTOUHOHN aTTecTaluu — quddhepeHIIMPOBAHHBIN 3a4eT.

Texymuii KOHTPOJIb YCIIEBAEMOCTU OCYIIECTBIIETCS B IIPOLIECCE IMPOBENCHUS
MPAaKTUYECKUX 3aHATUH, O00ECHedMBAeT OIEHMBAHHWE XOJAa OCBOCHMS JUCLUIUIMHBIL.

@OopMBI TEKYILIETO KOHTPOJS YCHEBAEMOCTH: mecmuposanue, YCmHbll Onpoc, O0Kaao,
BbINOIHEHUE U 3AUUMA 00Y4AIOWUMUCI UHOUBUOYATLHBIX 3A0AHUL, NPOEKMO8, UCCIe008aHUL U Op.

Ne HaumenoBanue TeMsl PesynbTarel 00yueHus no DopMBbI KOHTPOJIS
(pa3znena) JTUCLUTIIINHE
1. Pasnen 1. ®dusmka u MeTOABI OK 01 YCTHBIA OIIPOC
Hay4HOT'O IMO3HAHUS (pOoHTaNBHBIN OMPOC
TECTUPOBAHUE
BEINIOJIHEHHE 3a7aHuN
MPOMEKYTOYHOM aTTECTAlNH
2. | Paznen 2. Mexanuka OK 01 YCTHBIN OIIPOC
OK 02 (bpoHTaIBHBIN OMPOC
OK 04 IPAKTHYECKHE paboThI
OK 07 (pemieHne KayeCTBEHHBIX
K 2.2 Y pacyeTHBIX 3a]1a4)
TECTUPOBAHUE

pellIeHne Keic-3a1a4
HaOro/1eHue u OLICHKA
ITOATOTOBKH JI€JI0OBOU UTPBI

BBITIOJTHEHHE 3aJJaHui
MPOMEKYTOYHOM aTTECTAllNU
3. | Pazgen 3. MonekynsapHas ¢usmka u OK 01 YCTHBIH OIpocC
TEpMOJMHAMUKA OK 02 (bpoHTaIBHBIN OMPOC
OK 04 Ha0JII0/IEHNE 32 BBIIIOJHEHUEM
OK 07 71a00paTOpHBIX PaboT
[IK 2.2 MIPAaKTUYECKUE paboTsI

(pemeHre KaueCTBEHHBIX

Y PACUETHBIX 3a/1a4)
TECTUPOBAHUE

peLIeHHE Kelic-3a1a4
HaOJIroIeHNE u OILIEHKA
MOATOTOBKH JICIIOBOM UTPHI

BBIIIOJTHEHUE 3aJaHni
MIPOMEKYTOUHON aTTECTAlluU
4. | Pazgen 4. DnekTpouHaMuKa OK 01 YCTHBIM OIIPOC
OK 02 (bpoHTaIBHBIN ONPOC
OK 04 HaOJII0/ICHUE 32 BBITIOTHEHUEM
OK 07 71a00paTOPHBIX pabOT
[IK 2.2 MIPaKTUYECKHE paboThI

(pemeHre KaueCTBEHHBIX
Y pacyeTHbIX 3a]1a4)




TECTUPOBAHUE

pELIEeHHE Kelic-3a1a4
HaOII0IeHNe u OLICHKA
IIOATOTOBKH JI€JI0OBOU UIPbI
BBIIIOJIHEHHE 3aJlaHul
IIPOMEKYTOUYHOM aTTECTALNK

Paznen 5. KoneGanus u BOJTHBI OK 01 YCTHBIN OIIPOC
OK 02 (bpoHTaIBHBIN OIpoC
OK 04 HAOJIFOIEHME 3a BBIIIOJHEHUEM
OK 07 71a00paTOpHBIX PadoOT
K 2.2 MPaAKTUYECKHUE paboThl
(pelieHre KaueCTBEHHBIX
U pacyeTHBIX 3a/1a4)
TECTUPOBaHUE
peleHue Kenc-3aaau
HaOJII0/IeHNEe u OLIEHKa
MOJITOTOBKHU JIEIOBOM UTPhI
BEINIOJIHEHHE 3a7aHuN
POMEKYTOYHOM aTTECTAllNH
Paznen 6. OcHOBBHI crnenuanbHOU OK 01 YCTHBIN OIIPOC
TEOPUU OTHOCUTEIIBHOCTH OK 02 (bpoHTaIBHBIN OMPOC
OK 04 TECTUPOBAaHUE
BBITMIOJTHEHHE 3a/laHui
MIPOMEKYTOUHOMN aTTECTaIlluu
Pa3znen 7. KBanroBas ¢usuka OK 01 YCTHBIA OIIPOC
OK 02 ({poHTaIBHBIN ONpPOC
OK 04 IIPAKTUYECKUE paboTHI
OK 07 (pemieHre KaueCTBEHHBIX
IIK 2.2 U pacyeTHBIX 3a/1a4)
TECTUPOBAHUE
pelieHne Kenc-3anaqy
HabJto1eHne u OLIEHKa
MOATOTOBKHU JI€JI0BOU UTPbI
BBIIIOJTHEHUE 3a7aHuN
IIPOMEKYTOUHOM aTTeCTaluu
Paznen 8. DnemMeHTHI aCTPOHOMUU U OK 01 YCTHBIN OTIPOC
acTpopU3UKH OK 02 (bpoHTaIBHBIN OMPOC
OK 07 HaOJIIO€HNE 3a BBIITOJIHEHUEM

71a00paTOpHBIX PaboT
TECTUPOBAHUE

pELIeHHE Kelic-3a1a4

HaOJIrO e HNE u OLIEHKA
MTOATOTOBKH JICIIOBOM UTPHI
BBITIOJTHEHHUE 3aIaHu I
MIPOMEXKYTOYHOU aTTecTaIruu




Pe3ynbTaThl caauM sK3aMeHa OLEHUBAIOTCS IO IMIKAJIE «OTIUYHO», «XOPOIIO»,
«YJOBJIETBOPUTEIBHO», «HEYJOBJIETBOPUTEIBHOY.

OneHka «3a4TE€HO» BBICTABJSETCS OOydYalolIeMycs, KOTOpPbIA HMMeEeT 3HaHUs
OCHOBHOTO MaTe€pHala, MNpPOSBISET YMEHHE JOTMYHO €ro H3jaraTb, XOTS MOXKET
JNOMYCKaTb HETOYHOCTH B M3JIOKEHUH MATEpHAIa, HEIOCTATOYHO MPABHUIIbHBIC
(GOpMYIUPOBKH; YMEET B II€JIOM NPUMEHSTH IMOJYYEHHbIE 3HAHUS MPHU BBIMOIHEHUU
TUTIOBBIX MPAKTHYECKUX pabdoT, XOTS MOXKET HWCIBITHIBATh 3aTPYyAHCHHUS TIPH WX
BBINOJIHEHUH.

OreHKa «OTIUYHO» BBICTABIISACTCS O0YYAIOIIEMYCS, KOTOPBIM TIIyOOKO M MPOYHO
YCBOWJI NPOTPAMMHBIA MaTepUall, MPOSABISECT 3HAHUE OCHOBHOM W JIOMOJHUTEIBHOU
JIATEPATYPbI, TPAMOTHO, JIOTUYECKA CTPOMHO M APTYMEHTHUPOBAHO U3JIATAET MAaTEpHUal,
JaeT MCYEPIBIBAIOIINE OTBETHl HA MOCTABICHHBIE BONPOCHl. B oTBere TECHO
YBS3bIBACTCS TEOPHUSl C NPAKTUKON, MPU STOM OOydarouuics HE 3aTpyAHSETCS C
OTBETOM IMpPU BUJOU3MEHEHUHU 3aJlaHUsl, CBOOOJIHO CHPABIAETCS C MPaKTUYECKUMU
3aJJaHUSIMU.

OneHka  «XOpOIIO»  BBICTABISIETCS  OOyYarolmeMycsi, TBEpPAO  3HAIOIIEMY
[IPOrPaMMHBIM MaTE€pUall, KOTOPBIM H3JaraeT €ro IrpaMOTHO W MO CYILIECTBY, HE
JOIIYCKAeT CYLIECTBEHHBIX HETOYHOCTEM B OTBETE HAa BOIPOC, MPABUIIBHO NPUMEHSIET
TEOPETUYECKUE ITOJOKEHUSI NPU PELMICHUM IPAKTUYECKUX BOIPOCOB M 331a4, HE
WCTIBITHIBAET 3aTPYAHECHUIN C OTBETAMU Ha BOIPOCHL.

OneHka «yJIOBJIETBOPUTEIIBHO» BBICTABISACTCS OOyYaroleMycs, KOTOPBI HMeeT
3HaHUSA TOJIBKO OCHOBHOTO MaTepuana, HO HE YCBOWJI €ro JeTajeH, JOIMyCKAeT
HETOYHOCTH, HEJIOCTAaTOYHO MpaBUJIbHbIE (OPMYJIUPOBKH, UCIBITHIBAET 3aTPYIHEHUS
P BBITIOJTHEHUHU MPAKTUYECKUX PadOoT.

OneHKa «HEYAOBJICTBOPUTEILHO» BBICTABISETCS OOy4YarolmeMycs, KOTOpPbIA He
3HAET 3HAYUTEIBHOM 4YacTH MPOrpaMMHOTO Marepuana, JOMYCKAeT CYIIECTBEHHbBIC
OIMUOKHA, HEYBEPEHHO, C OOJBIIMMH 3aTPYJAHCHUSMUA BBIMOIHSAET MPAKTHUYECKUE
paboTHI.



JlonosiHeHUs1 ¥ MI3MEHEHNsI K pado4eid mporpaMMe HA y4eOHBIH 1o/

JlononHeHus: 1 U3MEHEHUs1 K paboueil mporpamMme Ha y4eOHBbIN TOJ MO
JTUCIUTUINHE

B pabouyto mporpammy BHECEHBI CIEAYIOIINE U3MEHEHUS:

JlononHeHus: U U3MEHEHUs1 B paboueil mporpamme oOcyxkaeHbl Ha 3acenanuu [THK

« » 20 r. (mMpoToKoa Ne ).

[Ipeacenarens MK / /




