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1. IMACHOPT PABOYEM IHPOI'PAMMBbI YYEBHOM
JUCIHUIIVIMHBI YII.13 ®DU3UKA

1.1. OGnacTtb npuMeHEeHUs paboyueil mporpaMMbl

PaGowass mporpaMma JUCHWIUIMHBI SIBJISETCS YacThlo 00pa3oBaTEeIbHON
nporpammbel B cootBeTrcTBUU ¢ PI'OC CIIO mo cnenuansHoctu 10.02.05
Obecneuenrie UHPOPMAITMOHHON 0€30MMACHOCTH aBTOMATU3UPOBAHHBIX CUCTEM.

1.2. Mecto nuctumiuasl B cTpykrype TITTCC3:
OIl. O6uieo6pazoBareibHas MOATOTOBKA

VII. YueOHble ipeMeThl

VII1.13 ®usnka

1.3. lenwm m 3amaym AUCIUIUITMHBI — TpeOOBaHUS K Pe3yJIbTaTaM OCBOCHUS
JUCITUTITUHBI.

Conepxanve MmporpaMMbl  00111€e00pa3oBaTeIbHON  AUCHUIIIMHBL  Du3uka
HaIpaBJICHO HA JOCTHKCHHE CICAYIOIINX Hee:

—  ¢opMupoBaHUEe Y OOYyYaIOIIUXCS YBEPEHHOCTH B IIEHHOCTH OOpa30BaHUA,
3HAYMMOCTH (PU3WYECKUX 3HAHUN JUIsI COBPEMEHHOTO KBATH(UIIUPOBAHHOTO
CIEIUAINCTa MPU OCYIIECTBICHUH €T0 MpoheCcCUOHATBHOU NeATeIbHOCTH,

—  (opMupoBaHHUE €CTECTBEHHO-HAYYHOW TPaMOTHOCTH;

- OBJIaJIEHHE crienupruIecKou CHUCTEMOU (bu3nIeCKuX MMOHSITHH,
TEPMUHOJIOTUEN U CUMBOJIMKON;

—  OCBOCHHE OCHOBHBIX (PM3MUECKUX TEOPHIA, 3aKOHOB, 3aKOHOMEPHOCTEH;

—  OBJIQJICHUE OCHOBHBIMH METOJAAMH HAyYHOTO TIO3HAHUS TPHUPOIBI,
UCIIOJB3YyeMbIMU B (u3uke (HaONMIOJeHUEe, OMMCAaHUE, WU3MEPEHUE, BBIJIBIKCHUE
TUTIOTE3, POBEJICHUE IKCIIEPUMEHTA);

—  OBJIaJICHWE YMCHHSIMH OOpalaThiBaTh MTaHHBIE SKCICPUMEHTA, OOBSCHSATH
MOJIyYeHHbIE PE3yJIbTAaThl, YCTAaHABIMBATH 3aBUCUMOCTH MEXIYy (PU3NYECKUMHU
BEJIMYMHAMU B HA0JII01a€MOM SIBJIICHUH, J€JIaTh BHIBO/IBI;

—  (¢opMHpoBaHHME yMEHHUS peliaTh (U3UYECKHUE 3a/ladyd pPa3HbIX YpOBHEU
CJIOKHOCTH;

—  pa3BUTHE TO3HABATEIBHBIX HMHTEPECOB, MHTEIICKTYIbHBIX W TBOPYECKHUX
CIIOCOOHOCTE B Mpoliecce MPUOOPETEHUs] 3HAHUN C HCIOJIb30BAHUEM PA3IHYHBIX
MCTOYHUKOB MH(POPMAILIUU U COBPEMEHHBIX UHPOPMAIMOHHBIX TEXHOJIOTUHN; YMEHHM
dbopMmynupoBaTh M OOOCHOBBIBaTH COOCTBEHHYIO TMO3UIMIO MO OTHOIICHHUIO K
bu3rgecko nHPOpPMAIUU, TTOTyIaeMON U3 PA3HBIX HCTOYHUKOB;

—  BOCTHMTaHHUE YyBCTBA TOPJOCTH 32 POCCHICKYIO (PU3UIECKYIO HAYKY.



OcBoenue kypca O]l «®usuka» npearnogaraeT perieHne ciIeIyolnx 3a1a:

—  mnpuoOpereHHe 3HaHMA O (yHIAMEHTAJIbHBIX (PU3UUYECKUX 3aKOHAX,
JeXallUX B OCHOBE COBpPEMEHHOM (pu3Mueckoil KapTUHBI MHpPA, TMPUHIIUIIOB
JEHCTBUSI TEXHUUYECKUX YCTPOMCTB M MPOU3BOJCTBEHHBIX IMPOILIECCOB, O Hambojee
BaXXHBIX OTKPBITUSAX B 00JACTH (PU3MKH, OKa3aBIIMX OIpeNessiollee BIUSHUE Ha
pa3BUTHE TEXHUKU M TEXHOJIOTUH;

—  TIOHMMaHHE (PU3MYECKOW CYIIHOCTH SIBICHUH, MPOSIBISIOUIMXCS B paMKax
TIPOM3BOJICTBEHHOU JACSITETFHOCTH;

—  OCBOCHHE CIIOCOOOB HCMOJb30BAHUS (U3UUECKUX 3HAHUU JUIS PELICHHS
OPAKTHUECKUX W TPO(EeCCHOHANBHBIX 3a]a4, OOBSICHEHUS SBICHUN MPUPOJIBI,
IPOU3BOJCTBEHHBIX M  TEXHOJOTMYECKHUX MPOLECCOB, MPUHIUIOB JEWCTBUSA
TEXHUYECKUX MPUOOPOB U yCTPOUCTB, obecreueHus: 0€30MacHOCTH MPOU3BOJICTBA U
OXpaHbl IPUPOJIBI;

—  ¢opmupoBaHME  yMEHHH  pemaTh  y4eOHO-TIpAaKTHYECKHUE  33Ja4H
GuznyecKoro copepKaHus ¢ yu€ToM mpodeccrnoHanIbHON HAIPaBIEHHOCTH;

—  [pHOOpETEeHHe OMbITa MO3HAHUS U CAMOIIO3HAHUS; YMEHHUI CTaBUTh 3aJa4u
U peraTh NpoosieMsl ¢ Y4€TOM MPOodeCcCHOHAIBHOM HAPaBICHHOCTH;

—  ¢opmHupoBaHME yMEHUH HCKaTh, aHAJM3UPOBaTH U  0OpabaTHIBAThH
bu3rgecKyro nHGOpMAIHIO C YIETOM MpodeCCHOHATHHOU HAMTPaBICHHOCTH;

—  MOATOTOBKA 00YYArOMIMUXCS K YCTIEITHOMY OCBOCHHUIO TUCITUIUIMH U MOy IeH
npodeCCUOHANBHOTO IHUKIA: (OPMUPOBAHKE Y HUX YMEHHH U ONbITA JIEATEILHOCTH,
XapaKTepHBIX sl mpodeccuidt / JOIKHOCTEH CIyXallux WIN CIEIUaTbHOCTEH,
NOJy4aeMbIX B IPOeCcCHOHATBLHBIX 00pa30BaTeIbHBIX OPraHU3aAIUIX;

—  TOATOTOBKA K  (OPMHUPOBAHUIO  OOIMIMX  KOMIIETEHIUH  OyIyIIero
CHEIHMAUCTa: CcamMo00pa3oBaHusl, KOMMYHHKAIIMH, TMPOSBICHUS TPa)kIaHCKO-
IIaTPUOTUYECKOMN MO3ULHH, COTPYIHUYECTBA, IPUHATUSA PEIICHUW B CTAaHAAPTHOU U
HECTaHIAPTHON CUTYalUsX, MPOCKTUPOBAHUS, IPOBEACHUS (PU3HMUECKUX U3MEPEHUH,
3 PEKTUBHOTO M OE30MaCHOTO MCIOIb30BAHUS PA3INYHBIX TEXHUYECKHX YCTPOUCTB,
COOJIIOJICHHS TIPaBWJI OXpaHbl TpyJda Npu padbore ¢ (u3NYecKMMH NpUOOpaMu U
000pyIOBaHUEM.

OcoOeHHOCTh (OPMUPOBAHUS COBOKYIMHOCTH 3a/ad U3y4eHUs (GU3MKH s
CUCTEMBbl  CpPEJHEero  MpoQecCHOHANIbHOTO  OOpa3oBaHHUs  3aKjlo4yaercs B
HEOOXOUMOCTH pean3alliil MNPOPECCHOHATBHON HAIMPABICHHOCTH pelIaeMbIX
3aj1a4, yuéra 0COOEHHOCTEH cephl AeTETLHOCTH OYIYIIHMX CIIEHUAINCTOB.

B pe3ynbraTe 0CBOGHUS TUCIUILIMHBI 00YYalOIIUiics J0/I2KeH 3HATD.

—  CMBICI NOHATUH: (U3NYECKOE SBJICHUE, TUTIOTE3a, 3aKOH, TEOPHs], BELIECTBO,
B3aMMOJICICTBHE, 3JEKTPOMAarHUTHOE TMOJE, BOJHA, ()OTOH, aTOM, aTOMHOE SAPO,
MOHU3HUPYIOIINE U3ITyUEHUS;



—  CMBICT (PU3UYECKHUX BEIUYHH: CKOPOCTh, YCKOPEHHE, Macca, CUIa, UMITYJIbC,
paboTa, MexaHMuYecKas SHEPIusi, BHYTPEHHsS SHEprus, aOCOJIOTHAs TeMIlepaTypa,
CpelHssl KWHETHYECKas DSHEPrus YacTUL] BEIIECTBA, KOJUYECTBO TEIUIOTHI,
AIIEMEHTAPHBIN MIEKTPUYECKUN 3apsL;

—  CMbICI (U3WYECKUX 3aKOHOB KJIACCHUYECKOM MEXaHHKH, BCEMUPHOTO
TATOTEHUS, COXPAHEHUsS DHEPrUU, UMIIYJIbCA MW  DJIEKTPUYECKOTO  3apsna,
TEPMOJIUHAMUKH, JIEKTPOMArHUTHOM UHIYKIIUHU, GOTOIPPeKTa;

—  BKJAJ POCCHUUCKMX U 3apyOeKHBIX YUYEHBIX, OKa3aBIIMX HauOOJIbIlIEe
BIIUSTHUC HA pa3BUTHEC (QUBUKY;

B pe3ynbpTaTe 0CBOCHMS TUCIUILIMHBI 00YYaIOIIUNCS 0J2KeH YMeTh:

— TPOBOJUTH HAOIIOAEHUS, JIAHUPOBATH U BBITIOJIHATH SKCIIEPUMEHTHI,

— BBIJBUTATh TUIIOTE3bI U CTPOUTH MOJIEIIH,

—  TPUMEHATh TOJy4YeHHbIE 3HaHUA 10 (Qusuke I  OOBsICHEHUS
Pa3HO00pa3HBIX (GU3HUECCKUX SBICHUN U CBOWCTB BEIIIECTB;

—  NPaKTUYECKHU UCHOJIb30BaTh (PU3NUECKHUE 3HAHUS;

—  OLIGHUBATh JIOCTOBEPHOCTh ECTECTBEHHO-HAYYHOU HHPOpMAIIUK;

—  WCHOJB30BaThb NPHOOPETEHHbIE 3HAHUS W yMEHUS Uil pEeLleHUus
NPaKTUYECKUX  3aJad TMOBCEIHEBHOM JKM3HU, oOOecrnedyeHus: 0Oe30MacHOCTH
COOCTBEHHOW  JKM3HHM, PpAlMOHAJBLHOTO  NPHUPOAOINOIB30BaHUS M OXpaHbl
OKpY’KAIOLIEH CPEBI.

—  OIKCBHIBAaTh U OOBSICHATH (PU3NUECKUE SIBICHUS U CBOWMCTBA TEN: CBOMCTBA ra3os,
JKAJKOCTEM W TBEPABIX TEJN; JJIEKTPOMATHUTHYK) WHIYKIHUIO, PaCIpOCTPaHEHUE
DJIEKTPOMArHUTHBIX BOJIH; BOJIHOBBIE CBOWCTBA CBETA; U3JIYYECHHUE U IOIJIOLICHUE CBETA
atomoMm; potorddexr;

—  OTJIMYATh TMIOTE3bI OT HAYYHBIX TEOPUI;

—  JIenaTh BBIBOJBI HA OCHOBE DKCIIEPUMEHTAIBHBIX JAaHHBIX;

—  TPUBOJUTH NPUMEPHI, MOKA3BIBAIOIINE, YTO: HAOIIOAEHUS U SKCIEPUMEHT
SBJISIFOTCSI OCHOBOM ISl BBIABM)KCHHUSI THUIIOTE3 M TEOPHM, MO3BOJSIOT MPOBEPUTH
UCTUHHOCTh TEOPETUYECKUX BBIBOJOB; (U3MYECKass TEOpHUs HaeT BO3MOXKHOCTD
OOBSACHSITh U3BECTHBIC SBJIICHUSI MPUPOJBI U HaydHble (DAKTHI, MPEJCKA3bIBATh €IIIE
HEHU3BECTHBIC SBJICHUS;

—  TPUBOJUTH MPHUMEPHI MPAKTUYECKOTO HUCIIOIH30BaHUS (U3MUECKUX 3HAHUM:
3aKOHOB MEXaHUKH, TEPMOJAVMHAMUKY U 3JIEKTPOJIUHAMUKHI B SHEPTETUKE; PAZTUUHBIX
BUJIOB AJIEKTPOMArHUTHBIX M3JIYyYECHHU JJIsl pa3BUTHS Paiio U TEIEKOMMYHUKAIUH,
KBaHTOBOW (DU3UKH B CO3AHUMU SIICPHOMN SHEPreTUKHU,JIa3€POB;

—  BOCIPUMHHMMAaTh M HAa OCHOBE IIOJYYEHHBIX 3HAHUM CaMOCTOATEIBHO
olleHMBaTh WH(MOpMaIuio, cojaepxkamnryocs B coodmenmsix CMU, Hurtepnere,
HAaYYHO-TIOITYJIIPHBIX CTAThSX.



- MNPHUMCHATH ITOJIYUYCHHBIC 3HAHWA JIJIA PCIICHUSA (I)I/ISI/I‘-IeCKI/IX 3aja4d,

—  OmpeAeNaTh XapakTep @u3anyeckoro rmpoiecca o rpaduky, Tabduuie,

dopmyure;

—  U3MEpATH Pl GU3NUYECKUX BEIIMYUH, IPEACTABIIAS PE3YyIbTaThl U3MEPEHHIM C

YUYCTOM HUX HOFpCHIHOCTCﬁ.

1.4. KomudyecTBO 4acoOB Ha OCBOCHHE JUCHHITIINHBI.

MaxkcumanbpHOU yueOHON Harpy3ku oOyuatomerocs 118 yacos, B ToMm uuce:

— oOsi3aTenpHAs aynuTOpHas ydeOHas Harpys3ka (Bcero) 118 wacoB, m3 Hux

npakTudeckas padora — 58 gacos.

1.5. Ilnanupyemsbie

pE3yNbTAThI

OCBOCHMU

00111e00pa3oBaTeIbHOM

qucuIiiniabl B cooTBeTcTBUU ¢ PI'OC CIIO u Ha ocose ®I'OC COO.

Kon IInanupyemMsble pe3yJbTaTbl 0CBOCHHS NIPOrPaAMMBI 110 AUCHHILIMHE
1 HAHMEHOBaHUe

(popmupyembIx Oo0mmue JAucuunimHapHble

KOMITeTEeH Il
OK 01. Bribupars | JInuHOCTHBIE pe3yJIbTaThI nomwkuel | [IP6 1. CdopmupoBaHHOCTH
CIOCOOBI pelIeHUs 3a/a4 | OTpakaTh B YACTU TPYIOBOT'O BOCIIUTAHUS: | MPEICTABICHHMA 0 ponu
npogeccuoHaTbHON - TOTOBHOCTb K Tpyly, OCO3HaHHE | U MecTe (PM3UKU U ACTPOHOMHUU
JESTEIBHOCTH LIEHHOCTH MacTepCTBa, TPYI0I00HE; B COBPEMEHHOU Hay4HOU
IIPUMEHUTEIBHO - TOTOBHOCTb K AaKTHBHOHN [JEATECIBHOCTH | KAPTHHE MUDPA, 0
K pa3IMYHBIM | TEXHOJOTHUYECKON cucTeMooOpa3yromen posu
KOHTEKCTaM u COLIMaIbHON HaIpaBJICHHOCTH, | PU3UKH

CIOCOOHOCTh MHUITMHPOBATH, INITAHUPOBATH
U CaMOCTOSITENIBHO  BBINOJHATh TaKylO
NEeSITENbHOCTD;

- HWHTEpeC K  pa3IMYHbIM
npodeccnoHaNbHOM 1A TENbHOCTH,

- TOTOBHOCTbH u

chepam

CIIOCOOHOCTh K
00pa3oBaHMIO

¥ caM000pa30BaHUIO HA MPOTSHKCHUH BCEi
KU3HU;

MeTaHpeI[MeTHBIe PE3YIbTAaThl JOJIKHBI
OTpaXkaTh:

OBnazieHne yHHUBEPCATIHHBIMH YYEOHBIMU
MO03HABATEIHHBIMH JICHCTBUSMHU:

a) 0a30BLIE JIOTUYECKHE JEHUCTBHUSL:

CaMOCTOSITENIbHO  (OpMyIUpoOBaTh U
aKTyaJIM3UpOBaTh npobuemy,
paccMaTpuBaTh ee BCECTOPOHHE;

B pa3BUTHUU CCTCCTBCHHLIX HAYK,

TEXHUKHU u COBPEMEHHBIX
TEXHOJIOTHH, 0 BKJIaJ¢e
pPOCCHICKMX W  3apyOeKHBIX

YUEHBIX-(DU3UKOB B Pa3BUTHE
HayKH; MOHUMaHue (HU3NIECKOI

CYIIHOCTH Ha0JII0JaeMBIX
SIBJICHUI MHKPOMHUDA,
MaKpoMHpa 51 Meramupa;

MOHNUMAHUE POJIM ACTPOHOMUU
B TMPaKTUYECKOU [EATEIHHOCTH
YEeJI0BEKA u JlaJIbHEUIIIEM
HAyYHO-TEXHUYECKOM Pa3BUTHUH,
poyin (07637041
B (OPMHUPOBAHHH KpPyrozopa H
(GYHKIIMOHATIBHOW TPaMOTHOCTH
4eloBeKa

JJIsA pelICHUA




YCTaHaBJIMBATb CyH.IGCTBGHHBIﬁ IMpHU3HAK

HIJIN OCHOBaHHA JJIsL CpaBHCHHNA,

KJIacCU(UKALIUN u 0000111eHN;
OTIPEICTISAT LENH NeATETbHOCTH, 331aBaTh
napaMeTpsl u

X JIOCTHIKEHHSI,
3aKOHOMEPHOCTH u MIPOTUBOPEYHS

B paCCMaTpHUBACMBbIX SABJICHUAX

KpUTEpHUH
BBISIBIISITh

6) 0a30BbIC UCCIIENOBATCILCKUE ACHCTBU:
- BJIAJIETh y4eOHO-
HUCCIIEI0BATENLCKON u MPOEKTHOM
NESTETPHOCTH, HaBBIKAMH  pa3pelIeHUs
npo0iem;

HaBBIKaMU

- BBISIBJIATD MPUYNHHO-CJIICACTBCHHBIC

CBA3M W  aKTyalIM3UpoBaThb  3ajaugy,

BBIIBUTaTh  TUIIOTE3y €€  pELIeHus,
HaxOJUTh apryMEHTHI JUIsl JOKa3aTeIbCTBA
CBOMX YTBEP)KIEHUMH, 3aJ1aBaTh I1apaMeTPhI
Y KPUTEPUU PEILICHHUS;

- AHaJM3HMpOBATh IOJYYEHHBIE B XOJ€
penieHus 3a1a4u pe3yabTaThl, KPUTUYECKU
OLICHUBATh 170:¢ JIOCTOBEPHOCTb,

HpOFHO3I/IpOBaTb N3MCHCHHC B HOBBIX
YCIIOBUSX;
- YMGTB HepeHOCI/ITb 3HAHUA B
MO3HABATEIPHYI0 U TPAKTUYCCKYIO YacTH
KU3HEIEATENHLHOCTH;

- YMETh UHTCTPUPOBATH 3HAHMS U3 Pa3HBIX
MPeAMETHBIX 00J1acTei;

- BBIIBUTaTh HOBBIC WJICH, IpeJyIaraTh
OpI/IFI/IHa.HI:HBIG IIOoAXOAbI N peH_IeHI/I}I;
CIIOCOOHOCTD

- IMPOSBJIATH nux

HWCMOJB30BAaHUS B II03HABATCILHONM U

COLIMAJIBHOM ITPAKTHUKE

MPAKTUYCCKHUX 3aa4;

IMP6 2. CdopmMHupOBaHHOCTH
YMEHUH pacmo3HaBaTh
busnueckue SIBJICHUS
(iportecchr) " OOBSICHATH
UX Ha OCHOBE M3yYEHHBIX
3aKOHOB, paBHOMEpHOE
u PaBHOYCKOPEHHOE
IIPSAMOJIMHENHOE IBHKECHUE,
cBOOOHOE MaJicHue Tell,
IBIDKEHHE IO  OKPY)KHOCTH,
WHEpLUs, B3aMMOJCHCTBHE Tel,
KoJIeOaTeIpHoe JIBHIKECHHE,
PE30HAaHC, BOJIHOBOE JIBUYKEHHUE;
muddy3us, OpOyHOBCKOE
JBUKEHHE, CTpOCHHE
KHUAKOCTEH W TBEPAbIX Ted,
U3MEHEHHe o0beMa Ten npu
HarpeBaHUU (oxmaxaeHun),
TEIUIOBOE paBHOBecHE,
UCTapeHue, KOH/ICHCAIIHs,
IUIaBJIEHUE,  KPUCTaJUIM3allus,

KUIIEHUE, BIAXXHOCTh BO3/yXa,
CBSI3b CpEIHEH KHUHETHUYECKON
SHEPTUHM TEIUIOBOTO JBHIKEHUS

MOJIEKYJI c abCcoMIOTHOM
TEMIIEPaTypOu, [IOBBILLICHUE
JaBJIEHHUd  Tra3a IpU  €ro
HarpeBaHuu

B 3aKpBITOM COCyZAE€, CBS3b

MEXKy TTapaMeTpaMH COCTOSIHUSA
rasza B H30MPOIIECCaX;
AJIEKTPU3ALIHS T,
B3aUMOJICICTBHE 3apsI0B,
HarpeBaHUE  MPOBOJHHMKA  C
TOKOM, B3aHMOJCHCTBIE
MAariuToB,
WHIYKIHUA, NEUCTBHUE
MAarHUTHOTO MOJI Ha TPOBOJHUK
c TOKOM
u JBYOKYILIAKCS 3apsi,

SJICKTPOMArHuTHBIC KoJIeOaHus

SJICKTPOMAarHuTHas

U BOJIHBI, TPSMOJHMHEHHOE
pacnpocTpaHeHue CBETa,
OTpa)kKEeHUE, IIPEIOMIIEHUE,




uHTEepEepeHIs, nudpaxius
u MOJISIPU3AITUS CBeTa,
JTUCTIepCHs CBETA;
dorosnexTpudeckuii 3 ek,
CBETOBOE JaBJICHHE,
BO3HUKHOBEHHE  JIMHEHYaToro
CIeKTpa  aToMa  BOJAOpPOA,
€CTECTBEHHAss U HCKYCCTBEHHas
PaMOaKTUBHOCTD;

I1P6 3. Bnanenue
OCHOBOTIOJIAraloUMHU
(U3MYECKUMU  TIOHATUSIMU |
BEJIMYUHAMU,
XapaKTepU3YIOIIUMHU
buzmveckue MPOIIECCHI
(cBSI3aHHBIMH C MEXaHHYECKUM
IBUKEHHEM, B3aUMOJCHCTBUEM
Ten, MEXaHHUYECKUMHU
KoJIcOaHMSIMM M BOJIHAMH;
aTOMHO-MOJICKYJISIPHBIM
CTPOECHHUEM BEIIECTBA,
TEIJIOBBIMU MPOLIECCAMU;
ANEKTPUYECKUM M MarHUTHBIM
MOJIIMU, 3JIEKTPUUYECKHM TOKOM,
ANEKTPOMArHUTHBIMU
KoJIcOaHMSIMM M BOJIHAMH;
ONITUYECKUMU SIBIICHUSIMU;
KBaHTOBBIMU SIBIICHUSIMH,
CTPOCHHEM aTroMa M aTOMHOIO
snpa, PaIMOaKTUBHOCTHIO);
BJIa/ICHUE OCHOBOIIOJIATAIOUIUMU
ACTPOHOMUYECKUMU MOHITHUIMH,
MO3BOJISIIOIIMMU
XapaKTepUu30BaTh MIPOILIECCHI,
MPOUCXOAANINE Ha 3BE3/1aX, B
3BE3THBIX CUCTEMaX,
B MEXIaJIAKTUYECKOM  Cpene;
IBUKEHHE  HEOECHBIX  Tedl,
SBOJIIONHIO 3Be3] U BeeneHHoi;
I1P6 4, Biagenue
3aKOHOMEPHOCTSIMHU, 3aKOHaMH
U TEOpPHUSMU (3aKOH BCEMHUPHOTO
tarotenus, I, II u III 3akoHEBI
Herorona, 3akoH coxpaHeHUs
MEXaHHYECKON HHEPruH, 3aKOH




COXPaHCHHUS UMITYJIbCa,
MPUHIMIT  CYNEPIIO3UIIUN  CHUJI,
MIPUHIIHIL PaBHOMPABHOCTH
WHEPIHUATBHBIX CHCTEM OTCYETA,
MOJIEKYJISIPHO-KUHETHYECKYIO
TEOPUI0 CTPOEHUSI  BEILECTBa,
ra3oBbl€ 3aKOHBI, MIEPBBIA 3aKOH
TEPMOJIUHAMUKY; 3aKOH
COXPAaHEHUS  DIIEKTPUIECKOTO
3apsina, 3akoH KymoHa, 3akoH
OMa jist yyacTka LIeNH, 3aKOH
Oma TUTSt MOJIHOM
AJIEKTPUYECKOM  1EMH, 3aKOH
Hxoyna -  JleHuma, 3akoH
ANEKTPOMArHUTHOM HMHIYKIUH,
3aKOH COXpaHEHUsi SHEpPruw,
3aKOH NPAMOJIMHEHHOTO
pacmpocTpaHeHUs] CBETa, 3aKOH
OTpaKCHHUS CBeTa, 3aKOH
MpEeIOMIICHUST  CBETa;  3aKOH
COXPAaHEHUS DHEPTUU, 3aKOH
COXpaHEHHUS UMIYJbCa, 3aKOH
COXPAHEHUS  DIIEKTPUYECKOIO
3apsia, 3aKOH  COXpaHEeHHs
MaccoBOI'O 4YHCIIa, IOCTYJIAThI
bopa, 3akoH pagUOAKTUBHOIO
pacrnaja); YBEPEHHOE
UCIOJIb30BaHUE  3aKOHOB U
3aKOHOMEPHOCTEH TpU aHAIHM3e
(bu3mIecKux SIBIICHUIA u
MIPOLIECCOB;

[IP6 6. Bimanenne OCHOBHBIMHU
METOJIaMU HAy4YHOT'O MO3HaHMUS,
UCTONIb3YeMBIMH B (DUBHKE:
MIPOBONTH psiMbIe u
KOCBEHHBIC U3MEpEHUS
(¢u3NYEeCKUX BEIUYMH, BHIOMpAs
ONTUMAJIbHBIN croco6
U3MEpeHUs U UCIOJB3YS
U3BECTHBIE  METOAbl  OLICHKHU

MOrPENIHOCTEN M3MEPEHU,
MIPOBOAUTD UCCIIEIOBaHKE
3aBUCUMOCTEMN duznueckux
BEJIMYMH

C HUCIIOJIB30BaAHUECM MMpsAMBIX
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HU3MEPEHHU, OOBSICHATH
MOJTy4EeHHBIC pe3ynbTaTHI,
UCTIONB3YsT (PU3UYECKUEe TEOpHH,
3aKOHBI W TIOHSATHS, WU JEJaTh
BBIBOJIBI; COOJIOATh TpaBHIIa

0e30macHOTO Tpyna npu
MPOBEICHUU HUCCIIEIOBAaHNN
B paMKax y4e0HOTO

SKCHEpUMEHTa U y4eOHOo-

HUCCIJIEN0BATEILCKOM
NEITEIbHOCTHU c
HUCIIOJIL30BAaHUEM U POBBIX

W3MEPHUTEIBHBIX YCTPOUCTB U
Ja00paTOpHOTO 000PYTOBAHUS,
c(hOpMHUPOBAHHOCTH
MpeICTaBICHUI

0 METOJIax TMOJTY4YEHHUs HAYIHBIX
ACTPOHOMUYECKUX 3HAHUM;

I[mP6 7. CdopMUpOBaHHOCTH
YMEHHS  peuiaTh  pacyeTHbHIE
3aJlayd  C  SIBHO  3aJaHHOHU
buzmdecKoi MOJIEJIBIO,
HCTIONB3Ys (PU3MUECKHE 3aKOHBI
W TIPUHIUIIBI; HAa  OCHOBE
aHanIM3a YCIIOBHS 3aJa4u
BBIOMPATh (PU3NYECKYIO MOJIEIb,
BBLIEIATD buznueckue
BEJIMYMHBI u bopMyIbI,
HEOOXOIMMBbIC

JUIsL €€ PEIICHHs, TMPOBOJUTH

pacueTsbl " OILICHUBATh
peaTbHOCTh MOJTyYCHHOTO
3HAYCHHS buzmIecKoit
BCIINYHHBI; peuiaTb
Ka4C€CTBCHHBIC 3aJa4u,
BBICTpanBas JJOTUYCCKHN

HCIIPOTUBOPCUUBYIO LCIIOYKY

paccyXIaeHuit
C Omopoll Ha  HM3y4YCHHBIE
3aKOHBI, 3aKOHOMEPHOCTH

1 (pU3UYECKUE SIBIICHUS

OK 02. MHcnonb3oBars | JInuHOCTHBIE pe3yJIbTaThI

COBPCMCHHBIC CPCACTBA | OTpAXKATh B YaCTU LNCEHHOCTU HAYYHOI'O
IIO3HAHUA:
c(hOpMUPOBAHHOCTH

UHTEPIPETALNN MHUPOBO33PEHUS,

I[IP6 5. VYMeHue y4uTHIBATh
IpaHHIIBI IPUMEHEHUS
U3Y4YEHHBIX ¢bu3nueckux
MOZICJIEH: MaTepuanbHas TOYKa,




uHpopMaIuu

u MH(POPMAaLMOHHbIE
TEXHOJIOTUU

IUIL BBINIOJIHEHHUSI 3a/1ad

COOTBETCTBYIOILIETO
YPOBHIO Pa3BUTHUSI HAYKU B OOIIECTBEHHOMN

COBPEMECHHOMY

IMPAaKTUKH, OCHOBAHHOI'O Ha  Juajore

KyJIbTYpP, CIIOCOOCTBYIOLIETO OCO3HAHUIO

HHCpLUaJIbHasA CUCTCMA OTCUCTA,

HIcaAILHBIN ras; MOJEIH

CTPOECHUSI Ta30B, KUIKOCTEU U
TOYCUHBIN

TBCPABIX TCII,

npodeccroHanbHOI CBOETO MecTa | JIEKTPUYECKUIl 3apsii, saepHas
NesITeIbHOCTH B MOJIUKYJITYPHOM MUDE; MOJENTb ~ aToMa,  HYKJIOHHas
- COBEpUICHCTBOBAHME  SI3BIKOBOM M | MOJEJIb aTOMHOIO sifjpa Mpu
YUTATEIbCKON KYIbTYpPhl Kak CpEACTBa | pelIeHUH PU3NYECKUX 3a]aY;
B3amMojeiicTBuss  Mexay monemu U | [IP6 9. CdopmupoBaHHOCTH
MO3HAHUS MUPA; COOCTBEHHOM MO3UIIUN
MeTtanpeaMeTHble Pe3yNbTaThl  JODKHBI | IO OTHOIICHUIO K (U3NYECKOM
OTpaXkaTh: uH(OpMaLIUY, TOTy4yaeMOl u3
OBnazneHre yHHUBEpPCAIbHBIMU YYEOHBIMHU | Pa3HBIX HCTOYHUKOB, YMEHHM
MO03HABATEIbHBIMU JICHCTBUSAMU: UCIOJIb30BATh upoBbIe
B) pabota c nHpopMaIuei: TEXHOJIOTHH TUTS TTOMCKA,
- BIQJETh  HAaBBIKAMHM  TOJYYEHHUS | CTPYKTYPHUPOBaHUS,
nHpOpMallMd M3 MCTOYHUKOB Pa3HBIX | HHTEpPIIpETalun u
TUTIOB, CaMOCTOSITEIbHO OCYIIECTBISATh | MIPEACTABICHUS  y4eOHOW U
MOWCK, AaHallu3, CHUCTEMATH3AIlUI0 U | HAYYHO-TIOMYJISIPHON
WHTEpIpeTani0 WHPOpMAUKU PA3TUYHBIX | HHGOPMAITUHU; Pa3BUTHE YMEHUN
BUJIOB ¥ (DOPM MpeACTaBICHUS; KPUTHUIECKOTO aHanm3a
- UCIOJIb30BATh CpeacTBa | mojiydaeMoil nHpopmaru
nH(pOPMaITMOHHBIX
U KOMMYHMKAI[MOHHBIX TEXHOJOTHH B
pelieHnn KOTHUTHBHBIX,
KOMMYHHKATUBHBIX ¥ OPTraHU3alMOHHBIX
3ajad ¢ coOyojeHHeM — TpeOoBaHMIA
OPrOHOMUKH, TEXHHUKH 0€30MacHOCTH,
TUTHUEHBI, PEeCypcocOepeKeHusl, MPaBOBBIX
u STHUYECKHUX HOPM, HOpM
nH(pOpMaMOHHOHN 6€30MacHOCTH
OK 03. [IInanupoBarsh | JInuHOCTHBIE pe3yJabTaTh noiokubl | [TIP6 9. CdhopmupoBaHHOCTH
u pean30BbIBaTh | OTPAXKaTh B 4acTH JyXOBHO- | COOCTBEHHOM MO3UIUN
cOOCTBEHHOE HPABCTBEHHOT'O BOCITUTAHUSI: M0 OTHONICHHIO K (DU3HUYECKOM
npodeccruoHaIbHOe - CHOCOOHOCTh OILIGHWBATh CUTYallMI0 W | HHPOpPMAIUK, [OJIy4aeMol U3

U JIMYHOCTHOE pPa3BUTHE,
MPEAIPUHUMATENBCKYIO

JesITeNIbHOCTD
B npodeCcCHOHATbHON
chepe, WCII0JTh30BaTh
3HAHUSIT 1O MPaBOBOM
" ¢buHaHCOBOM
IPaMOTHOCTH

B pa3IMYHBIX

JKU3HCHHBIX CUTYalluAgX

MIPUHUMATH OCO3HAHHBIE pelieHus,
OpPUEHTHUPYSIChH Ha MOPAJIbHO-
HPaBCTBEHHBIE HOPMBI
Y LIEHHOCTH;

-0CO3HaHWE JIMYHOTO BKJIAJ B TIOCTPOCHHUE
YCTOMYHUBOTO OYAyIIEro;

MeramnpeameTHele  pe3ysibTaTshl  JAOJKHBI
OTpaxkaTh:
OBnanenue YHUBEpCaIbHbIMHU

PErYIIATUBHBIMU ,Z[GI\/'ICTBI/IHMI/II

pa3HBIX HMCTOYHHUKOB, YMEHUI
HCII0JIb30BaTh 1upoBbIE
TEXHOJIOTUU TSt TIONCKaA,
CTPYKTYpUPOBaHWUS,

WHTEPIpETAINN "
MPEACTABICHUS ~ y4eOHOW W

Hay4HO-IIOIYJIIPHOI
uH(pOpMAaLUY; Pa3BUTHE YMEHUI
KPUTHYECKOTO aHanus3a

noJjry4aeMoi nHpopmanuu
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a) CaMOOpraHu3alys:

- CaMOCTOSITENTEHO OCYILIECTBIISITh
MO3HABATENIBHYIO JIeATEIHOCTD, BBISBIIATD
npoOJemMbl, CTaBUTH U (HOPMYIHPOBATH
coOCTBEHHBIC 3a/1aud B 00pa30BaTEIHHOU
JeSATeNbHOCTH

Y J)KU3HEHHBIX CUTYaIMsIX;

- CaMOCTOSATEJIBHO

COCTaBJIATH I1aH

pOOIeMBI

pecypcos,
BO3MOKHOCTEN "

pelIeHuUsI
C  yd4eroMm
COOCTBEHHBIX

UMCIOIIIUXCA

MPEAIIOYTEHHUI;

0) CaMOKOHTPOJIb:

UCIIOJIb30BaTh MpHEMbl peQieKCUH IS
OLICHKM CHUTyallud, BbIOOpa  BEpPHOTO
pelIeHus;

- YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO
MIPUHUMATD PELICHUS 10 UX CHUKEHUIO

OK 04.

S¢dexTuBHO

B3aUMOJIE€NICTBOBATh

u
B
A KOMaH/IE

paboTtath
KOJIJICKTHBE

JInaHocTHBIC PE3YIbTAThI JOJIDKHBI

OTpaXaTb B YaCTU NCHHOCTHU HAYYHOI'O

MO3HAHUS:
-OBJIaJICBaHHUE HaBBIKAMH y4eOHO-
HCCIIETOBATEIBCKOM, MPOEKTHOMN u
COITMAJIbHOM JIESTEIHHOCTH;
MeranpeaMeTHble Pe3yNbTaThl  JAOJKHBI
OTpaxaTh:

OBnanenue YHUBEpPCAIbHBIMU

KOMMyHI/IKaTI/IBHBIMI/I ﬂeﬁCTBHHMHI
0) COBMECTHasl IeATEIIbHOCTb:

- ITOHUMATh u HCII0JIb30BATh
MPEUMYIIECTBA KOMaHIHOMH
Y UHAUBHUIYaJbHOM paboTHI;

- BpIOMpaTh TEMaTUKy U  METOJBI
COBMECTHBIX JEUCTBUI
C yyeroM  OOMMX  HUHTEPECOB U
BO3MOKHOCTEMN KaXXJ10ro yjieHa
KOJUIEKTHUBA;

- MIPUHUMATh eI COBMECTHOH
NEeATEIbHOCTH, OpraHU30BbIBATH u
KOOPIAMHHMPOBAaTh  JIEUCTBHS 1O €€

JIOCTYDKCHHIO: COCTABJIATH IJIaH ICHCTBHH,
pacrpenenarb pojad € Y4YETOM MHEHHM
YYaCTHUKOB,  OOCYXIaThb  PE3yibTaThl
COBMECTHOI paboThI;

-OOCHNBATh KadyC€CTBO CBOCTO BKJIaga U

I1P6 10. OBnageHne yMeHUSAMHU
rpynre
C  BBINOJHEHHEM  Pa3IHMYHBIX
COIMAIBbHBIX poinei,
IUIAHUPOBAaTh PabOTy TPYIIIHL,
pAaIOHATBEHO pacrpenensTh

paboTaTh B

NesITeIbHOCTh B HECTAHAAPTHBIX
CUTYyalUsX, a/IeKBAaTHO
OLIEHUBATh BKJAJ KaXXJOTO W3
YYaCTHHKOB TPYIIIIBI
B pEIICHHE paccMaTpUBACMOKN

POOJIEMBI
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KaX/I0TO YYaCcTHHKAa KOMaH/AbI B OOLIMiA
pe3yiabTaT Mo pa3paboTaHHBIM KPUTEPHSIM;
OBnanenue YHUBEPCAIbHBIMU
PEryISTUBHBIMH JICHCTBUAMU:

T') IPUHATHE Ce0s U APYTUX JIIOJICH:

- TpUHUMATH apryMEHTBI
ApYTUX JIOACH TpU aHAU3€ Pe3yJIbTaTOB

JCATCIIBHOCTH

MOTHUBBI U

OK 05. OcymiecTBusiTh
YCTHYI0O U THUCHBMEHHYIO
KOMMYHHKAITUIO Ha
rOCy/IapCTBEHHOM SI3BIKE
Poccuiickoit deneparuu
C Y4eTOM OCOOCHHOCTEH
COLIAJILHOTO u

KYJIbTYPHOTO KOHTEKCTa

JInaHocTHBIC PE3YIbTAThI JOJIDKHBI

OoTpaxxaTb B 4YaCTH  3CTETUYECKOTO
BOCIIUTAHUS:

- 3CTETHMYECKOE OTHOUIEHHWE K MHUpY,
BKJIIOYasi O3CTETUKY ObITa, HAy4yHOTO U
TEXHUYECKOro TBOpPYECTBa, CIOpTa, TpyJa
1 OOIIECTBEHHBIX OTHOIICHHUIA;

B o0JacTu MaTpUOTUYCCKOIO BOCIIHUTAHUA

MPpOABJIATH:
-IICHHOCTHOC OTHOIICHHC K
rocyaapCTBCHHbBIM CHUMBOJIaM,

HCTOPUYECKOMY U IIPUPOLHOMY HACIEIUIO,
MMaMSATHHKAM, TPAIUIIHSAM HapoJI0B
Poccun, moctwxenusim Poccum B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX U TPY/IC;

MeranpenmMeTHble  Pe3yJIbTaThl  JOJDKHBI
OTpaXkaTh:
OBnanenue YHUBEpPCAIbHBIMU

KOMMYHHKATUBHBIMHA ﬂeﬁCTBHHMH:

a) obieHue:

- OCYILECTBJIATh KOMMYHHKAIIUA BO BCEX
chepax KHU3HU;

- Pa3BepHYTO W JIOTUYHO H3JIAaraTh CBOIO

ImP6 1.
IIPEACTABJICHUI 0

CdhopMupoBaHHOCTD
ponu
U MecTe (U3UKU M aCTPOHOMUHU

B COBPEMEHHOMN Hay4HOU
KapTUHE MUpa, 0
cucTeMooOpa3yromen poJin
(0737041

B pa3BUTHU €CTCCTBCHHBIX HAYK,

TEXHUKH n COBPEMEHHBIX
TEXHOJIOTHH, 0 BKJIaJe
pOCCHIMCKMX U 3apyOeXHbIX

yUeHBIX-(DU3UKOB B Pa3BUTHE
HayKH; MOHUMaHHe (HU3NIECKOM

CYIIHOCTH Ha0JIIOJaeMBIX
SIBJICHU MHUKPOMUDA,
MaKpoMHupa u Meramupa;

MOHUMAHUE POJIM ACTPOHOMUU
B MPAKTUYECKOU [EATEIHHOCTU
YEeJI0BEKA u JaJbHENIIEM
HAyYHO-TEXHHUYECKOM Pa3BUTHH,
poyin (07637041
B (OPMHUPOBAHHH KpPyrozopa H

(GYHKIIMOHATIBHOW TPaMOTHOCTH

TOUKY 3peHHUs | YeJIOBEKa s peleHus
C UCIIOJIb30BaHUEM SI3BIKOBBIX CPEZICTB IIPAKTUYECKHX 3a/1a4
OK 07. CogeiicrBoBats | JInuHOCTHBIE pe3yiabTaThl nomwkuel | [IP6 8. CdopmupoBaHHOCTH
COXPAHEHHUIO OTpakaTb B  YacTH  3KOJOI'MYECKOIO | yMEHUS IPUMEHSTh
OKpy’Karolien cpeabl, | BOCIUTAHUSA: MIOJTyYEHHBbIE 3HaHUsA s
pecypcocOepeKeHHIO, - chopMUPOBAHHOCTh  IKOJOTUUYECKOU | OOBSICHEHUS YCIIOBHI
OPUMEHATh 3HaHUS 00 | KYJIbTYpHI, IIOHUMaHHe BIIMSIHUA | IPOTEKAHMS bu3nveckux

N3MCHEHUH KJIMMaTa,
MPUHIUIBI OEPEXITUBOTO
MIPOU3BOJICTBA,
3pHEKTUBHO
JENCTBOBATH

B Ype3BhIYANHBIX

COLIMAJIBHO-9)KOHOMUYECKHX IPOIIECCOB Ha
COCTOSIHUE€ TIPUPOJHOM UM  COLIMAJIBHOM
Cpenbl, 0CO3HAHUE TTI00aIbHOTO XapakTepa
HKOJIOTUYECKUX MPOOIIeM;
- IUIAaHUpPOBAaHHE U

OKpYy>Karoleun

OCYILIECTBIICHUE

NEUCTBUI B cpene Ha

SBICHUH B TpUpoAe U I

MPUHATUS MPaKTUYECKUX
pelleHnii B IOBCEJHEBHOM
JKU3HHA TSt obecnieyeHns

6e30macHOCTH IpU 00pAICHUHN C

OBITOBBIMU npudopamu "
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CUTyalUusiIxX

OCHOBE 3HAHUA LEJIEeH  yCTOMYUBOIO
Pa3BUTHS YEJIIOBEUECTBA;

aKTHBHOEC HENPUATHE JIEUCTBU,
MPUHOCSIINX BPEI OKPYKAOLIEH cpeae

TEXHUYECKUMHU  YCTPONCTBAMH,

COXPaHEHHUS 3/10pOBbS u
COOJIIOICHHS HOPM
9KOJIOTMUECKOTO TOBEJACHUS B
OKpYy>Karoleu cpene;
MMOHUMAaHHe HE00X0MMOCTH
MIPUMEHECHUS JOCTUKEHHUM

GU3UKM W TEXHOJOTHUH ISt
palMOHAIBHOTO
MIPUPOIOTOIL30BAHUS
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2. CTPYKTYPA U COJEPKAHUE YUYEBHOM JUCIUILIVHBI
YII.13 PU3UKA

2.1. OO0beM IMCUMIIMHBI M BU/bI YUeOHO# padoThI

Bup yueoHoii paboThl O0bem yacoB
MakcumanbHasi yueOHast Harpy3ka (BCero) 118
Ob6s3arenbHas ayJUTOpHAs yueOHasi Harpy3Ka (BCero) 118

B TOM YHCIIE:
71a00paTOpHBIE 3aHATUS (eciu npedycmMompeHo) -
MPAKTUYECKUE 3aHITHSI (eCiU NPeO0yCMOmMpPeHo) 58
KOHTPOJIbHBIE PAOOTHI (eciu npedycmompero) -
KypcoBasi pabota (IIpOeKT) (eciu npedycmompeHro) -
CamocrositenpHas pabora o0ydaromierocs (BCero) -
[IpomexyTounas arrectarus B popme 3auerT C
OLICHKOH

2.2. TemaTnuyeckuii IVIAH U co/iepP:KaHUE TUCUUIIMHBI

HaunmeHoBaHue Coaepixkanue yueOHOro MaTepuaJa, O0bem yacoB| YpoBeHb
pa3fesioB H TeM (J1a0opaTopHbIe Pa0oThl M NPAKTHYECKHE 3AHATHS, OCBOCHHSA
CcaMoOCTOsITeJIbHAs padoTa 00y4arommXxcs,
KypcoBasi pa6oTa (IIPOeKT) (eciu npedycmompeHro)
1 2 3 4

Pa3znen 1. ®u3uka u MeTOAbI HAYYHOT0 MIO3HAHMS

Tema 1.1 CoaepskaHue y4eOHOIo MaTepuaJia 2 1,2

Bsenenue @dusuka - Hayka o mnpupozae. Hayunsle meTonbl
MMO3HAHUS OKpYsKarolero Mupa. Posb akcriepumenTa
U TEOpUHM B IpoOllecCE€ IO3HAHUSA IPUPOAIBI.
OkcnepuMeHT B ¢u3uke.  MonaenupoBaHHUe
(bU3MYEeCKUX SIBICHUH W TporeccoB. HayuHbie
rurnote3bl. GU3nuecKkre 3aKOHbI U TEOpHUH. [ paHuIbl
MPUMEHUMOCTH (U3NYECKUX 3aKOHOB. [IpuHImn
coorBercTBUs. Pomp u  MecTto  QuU3MKH B
(OpMHPOBAaHUN COBPEMEHHOW HAyYHOH KapTHUHBI
MUpa, B IPAKTUYECKON AESITEIbHOCTH JTHOAEH

Pasznea 2. Mexanuka

Tema 2.1 Conep:xaHue yueOHOT0 MaTepuasia 2 1,2

Kunematuka Mexanuueckoe  aBmxkeHue. (OTHOCUTEILHOCTD
MEXaHUYeCcKoro BmxkeHus. Cucrema oOTcYeTa.
Tpaexrtopus. Ilepemenienue, CKOpocTb (CpemHsis
CKOpPOCTb, MT'HOBEHHasi CKOpPOCTb) U YCKOpEHHUE
MarepualbHOM TOYKHM, HX TPOEKIMU Ha OCH
cucteMbl KoopauHar. COKEeHUE NepeMEICHU 1
CII0’KEHUE CKOpPOCTEH. PaBHOMepHOE u
PAaBHOYCKOPEHHOE MPSIMOJIMHEWHOE JIBU)KECHHE.
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I'padmkn 3aBUCHMOCTH KOOPIWHAT, CKOPOCTH,
YCKOpPEHHMS, IyTH U IEPEMELICHU MaTepUaIbHOU
TOYkH oT BpemeHu. CBoOOgHOE TMAajCHHE.
Yckopenue CBOOOIHOTO MaJCHMSL.
KpuBonuneiinoe NBUKCHUE. JBmxenue
MaTepUAIbHON TOYKH MO OKPYKHOCTH. YTJIOBas
CKOpOCTb, JIMHEHas ckopocTh. [lepron u yactora.
LleHTpOoCcTpeMuUTENbHOE YCKOPEHHE

IIpakTHYeckHe 3aHATHA

[TpakTrueckue pabOTHI:

N3MepeHrie MTHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOLIECHMS MEXKIY IIYTSMH,
HpOﬁHGHHBIMH TEIIOM 3a IIOCJIICAOBATCIIbHBIC
paBHEIE IIPOMEXYTKHU BpeMEHU npu
PAaBHOYCKOPEHHOM  JIBJKEHMM C  HadaJbHOU
CKOpPOCTBIO, PaBHOW HYJIIO.

N3ydenue qBUKEHUS AapUKa B BI3KOW KUIKOCTH.
W3ydyenne  nBukKeHHs — Tena,  OPOLIEHHOIO
TOPU30HTAIIEHO

1,2

Tema 2.2
Jnnamuka

Conep:xanue yueOHOro MmaTepuajia

IIpunnun orHocutenbHocTH [anmmnes. Ilepswii
3akoH  Hprootona. MHepuuanpHble  CUCTEMBI
OTCHUETA. Macca  Tena. Cuna. [TpuHIMn
cynepno3uiuu cuil. Bropoit 3akon HeroToHa ist
MaTepUAIbHON TOYKM B HMHEPIHUAIBHOW CHUCTEME
orcueta (MCO). Tpermit 3axkon HeroToHa mis
MaTEpHUAJIbHBIX  TOYEK. 3aKOH  BCEMHUPHOIO
taroreHus. Cuna Tsbkectu. llepBas kocMmuueckas
ckopoctb. Bec Tenma. Cuna ympyroctu. 3akoH
I'yka. Cuna tpenus. Cyxoe tpenue. Cuna TpeHus
CKOJIBKEHUS U cujia TpeHus nokos. Koadumuent
TpeHusi. Cuiia CONPOTHUBIICHUS IIPU JBUKCHUHU TeJla
B okumakoctw wim rase. IlocrynarensHoe u
BpalaTeabHOe JIBUKEHHE aOCOJIOTHO TBEPAOIO
Tena. MOMEHT CWJIBI  OTHOCHTENBHO  OCH
BpauieHus. llnedo cwuibl. YcioBus paBHOBeCHs
tBepaoro Tesna B UCO

1,2

IIpakTuyeckue 3aHATHS

1,2
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[IpakTuyeckue pabOTHI:

W3yuenne pBMkeHUs Opycka MO HAKIOHHOMN
IJIOCKOCTH MO/ I€HCTBUEM HECKOJIBKHUX CHIL.
HccnenoBanue 3aBUCUMOCTH CHJI  YIIPYTOCTH,
BO3HHUKAIOIIUX B 1e()OPMUPOBAHHON MNpYyXKHHE U
pE3MHOBOM  O0Opasle  OT  BEIMYMHBI  MX
nedopmaruu. MccnenoBanue ycaoBUi paBHOBECHS
TBEPAOIO TeJIa, UMEIOIIETO OCh BPALCHUS

Tema 2.3
3aKOHBI COXpaHEHUs
B MEXaHUKE

Conep:xanue yueOHOTo MmaTepuajia 4 1,2

Nmnynbc  MarepuanibHOM ~ TOYKH,  CHCTEMBI
MarepuaibHbIX TOYeK. HMwmmynec cuibl W
W3MEHEHUE MMIYJbCa Tella. 3aKOH COXpPaHEHUs
nmirynbca B MCO. PeaktuBHOe nBmkenue. Pabora
cuibl. MomHocTh cuibl. Kunetnueckas sHeprust
MaTepuaibHOW TOukH. Teopema 00 H3MEHEHUU
KUHETUYECKOM »Hepruu. [loreHunanbHas sHeprus.
[ToTenuuanpHas SHEPruUs YOpyro
nedopMUpOBaHHOW TIpyX)uHBI. [loTeHnManbHas
SHEprusi Tena BONM3M TOBEPXHOCTH  3EeMIIH.
[loTeHumaneHple W HENOTEHUUAIbHBIE  CHUJIBL.
Csi3b  paboOThl  HEMOTEHUHUAIbHBIX CHJI  C
W3MEHEHUEM MEXAHUYECKOW JHEPruu CHUCTEMBI
TeN. 3aKOH COXpPAHEHUsS MEXaHWYECKON SHEprum.
VYrpyrue u Heynpyrue CTOJIKHOBEHUS

IIpakTnyeckne 3aHATHSA 2 1,2

[TpakTrueckue pabOTHI:

N3ydeHue cBA3U CKOPOCTEW TEN MPU HEYNPYrom
yaape.

I/ICCHG,Z[OBaHI/IG CBA3HU pa6OTBI CHUJIbI C UBMCHCHUEM

MEXaHUYECKOW SHEPTUH TEJIa

IIpodeccnonaibHO OPHEHTHPOBAHHOE COJIePKaAHUE (COIePKAHNE MPUKIATHOTO
MO/LYJIs1)

IIpakTHYeckne 3aHATHS 2 1,2

[Tpaktrueckas pabora: TexHHUECKHE YCTpOHCTBA
U TpaKkTUYECKOoe TMpUMEHEHHE:  CHUAOMETP,
ABHUKCHUC CHapsAO0B, IICITHBIC H PCMCHHBIC
nepeaauu, IIOAUINITHHUKH, BOOOMCT, KoT1ICp,
pr)KI/IHHI:II\/'I MUCTOJICT, IBUKCHUC NCKYCCTBCHHBIX
CIyTHUKOB U PakKer.

[Ipaktrueckas pabota: Vcmonb3oBaHue 3aKOHOB
MEXaHHUKHU Ji1 OObSICHEHUS IBUKEHHS HeOeCHBIX
Te W AJsl Pa3BUTUS KOCMHUYECKHX HCCIIEIOBaHU,
IpaHUIBI MPUMEHUMOCTH KJIACCUYECKOU

MCXaHHKHU. I/IMI/ITaI_II/DI HCBCCOMOCTH.

Paznen 3. MoJjiekyasipHasi pu3MKa U TEPMOANHAMHUKA
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Tema 3.1
OCHOBBI
MOJIEKYJISIPHO-
KHHETHYECKOM
TEOPUH

Conep:xanue yueOHOTo MmaTepuajia

OcHoBHbIE M10JIO’KEHHUS MOJIEKYJISIPHO-
KMHETUYECKOM TeopHuH. bpOyHOBCKOE IBHIKEHHE.
Huddyzus. Xapakrtep JIBIDKCHUS "
B3aUMOJCUCTBHASA 4YacTHUI[ BemiecTBa. Moaeau
CTPOEHHsI Ta30B, >KUJIKOCTEW M TBEPABIX TEJI H
OOBsICHEHHE CBOWCTB BEIECTBA Ha OCHOBE 3THUX
Mozened. Macca M pasMepbl  MOJIEKYJL.
KonunuectBo BemiectBa. Iloctosinnas ABorajpo.
TermoBoe paBHOBecue. Temmeparypa U ee€
n3mepenue. [lkana remneparyp Llenscusa. Mozens
UJIEAIBHOTO rasa. OcHOBHOE  ypaBHEHHE
MOJIEKYJIIPHO-KUHETHYECKOU TEOPUU HUICAIBHOIO
raza. AOcomoTHas TeMmmeparypa Kak Mmepa
CpeaHeld KWUHETHYECKOM SHEPruuh  TEIJIOBOrO
NBUWKEHMs vactul raza. lllkama Ttemmepatyp
KeneBuHa. YpaBHenue MenneneeBa-KnanelipoHa.
3akoH JlanbroHa. ["a30Bbie 3akoHbl. M30mporieccsl
B WJICAIBHOM Tra3e C IOCTOSHHBIM KOJMYECTBOM
BEIIIECTBA: M30TEPMa, H30X0pa, u300apa

1,2

IIpakTuyeckue 3aHATHS

[TpakTrueckue pabOTHI:

N3Mepenne macchl BO3AyXa KJIACCHOM KOMHATe.
WccnepoBanue 3aBUCUMOCTH MEXY IMapaMeTpaMu
COCTOSIHMSI pa3pEKEHHOI0 ra3a

JlabopaTopHble 3aHATHS

Jlaboparopnast pabora 1. N3yuenue omHOro u3
M30TIPOIIECCOB

1,2

Tema 3.2
OCHOBBI
TEPMOJIUHAMUKHU

Conep:xkanue y4eOHOT0 MaTepuaJia:

TepmoauHamuueckas ~ cucremMa.  BHyTpeHHsA
SHEpPTUsi  TEPMOJUHAMUYECKOW  CHUCTEMBl U
crocoObl ee m3MeHeHus. KonmuecTBO TEIIoThl U
pabota. BHYyTpeHHssT dHEprusi OJHOATOMHOIO
uaeanbHOro  raza. Buasl  Temonepenayu:
TEIUIONPOBOJHOCTh,  KOHBEKIMS,  H3JIy4CHHE.
TennoeMkocTh Tena. YAelnbHas TEIIOEMKOCTb
BEILIECTBA. KonunuecTtBo TEIJIOTHI pu
temionepenayde. llepBblid 3aKOH TEPMOAMHAMUKH.
[IpuMeHeHne nepBOro 3aKoHa TEPMOAMHAMUKH K
usomporeccam. ['paduueckas  WHTEpHpeTanus
pabotel raza. TemnmoBble MamUHBL [IPUHIUATIEL
NENUCTBUST TEIUIOBBIX MamuH. [IpeoOpa3oBanus
SHEPTHHM B TEIUIOBBIX MamuHax. KoadduuueHnt
none3noro aeiictBus (mamee — KIIJ[) TemmoBoii
MammHbl. [ukn Kapuo u ero KIIJ[. Bropoii 3akoH

1,2

19



TepMoauHaMHUKU. HeoOpatuMocTe mpoIeccoB B
IIPUPOJIE. DKOJIOTUYECKHE poOIEeMbI
TEIUIOPHEPTeTHKI

IIpakTHYeckne 3aHATHS 2 1,2

[Ipaktnueckass pabora: HM3mepenue yaenpbHOU

TEIUIOEMKOCTH
Tema 3.3 Coaeprxanue yuyeOHOIro MmaTepuaJia 4 1,2
ArperaTtHble [TapooOpa3zoBanue u koHxaeHcanus. Mcnapenue u
COCTOSHMSBEILIECTBA | KUIIEHHE. Y IesbHas TEeIUIoTa IapooOpa30oBaHUsL.
u (hazoBble 3aBHCHUMOCTb TEMIIEPATYPhI KMIICHUS OT JaBICHHUS.
epexobl AOconroTHasT M OTHOCHUTENIbHAs  BIIaXKHOCThb

Bo3ayxa. Haceimennsli map. Tepmoe Telo.
Kpucrannnueckue u amop¢HbIe Tena.
AHM30TpONIUS CBOMCTB KpuCTawioB. JKuakue
KPUCTAJUIBIL. CoBpeMeHHbIE MaTepHabl.
[ImaBnenue u Kkpuctauiu3auus. Y AeiapHas TEIIoTa
wianenus. CyOnmumanus. YpaBHEHHE TEIJIOBOTO
OanmaHca

IIpakTHYeckue 3aHATHS 2 1,2

Jlaboparopnast pabota 2. Onpenenenue
BJI&KHOCTH BO3yXa

IIpodeccnonaibHO OPpHEHTHPOBAHHOE COJIePKaAHUE (COIePKAHNE MPUKIATHOTO
MO/LYJIs1)

IIpakTnyeckune 3aHATHSA 4 1,2

[TpakTrueckas pabora: TexHHUECKHE yCTpOHCTBA
U IPaKTUYECKOE  INPUMEHEHHUE.  TEPMOMETP,
O0apomerp. OrmpeneneHne Maccbl BO3yXa B
KOMHATe Ha OCHOBE M3MEPEHUH 00beMa KOMHATHI,
JABJICHUS U TEMIIEpATyphl BO3/lyXa B HEM.
[IpakTuyeckas pabora: TexHHUECKHE YCTpOWCTBa
U TPAaKTUYECKOE  NPHUMEHEHHUE:  JIBUraTellb
BHYTPEHHEI0 CropaHus, OBITOBOH XOJIOJWIBHUK,
KOHIUIIMOHEP, TUTPOMETP W IICHXPOMETP,
KaJIOPUMETP, TEXHOJIOTHUH MOJIy4EHUS
COBPEMEHHBIX  MaTepUaNoB, B TOM  4YHCIE
HAaHOMAaTepHaJIOB, U HAHOTEXHOJIOTUU

Pasnen 4. DiekTpoaMHAMHUKA

Tema 4.1
DIEeKTpOCTaTUKA

Conep:xanue yueOHOTo MmaTepuajia 4 1,2

OnexTpuzauus Ten. OJEKTpudeckuil 3apsan. /[Isa
BUJA DJEKTpUYecKux 3apanoB. [IpoBonHukwy,
OVRJEKTPUKA M TOJIYNPOBOJHUKH.  3aKOH
COXPaHECHMSI JIEKTPUUECKOTO 3apsiza.
B3aumoneiicteue  3apsigoB.  3akoH  Kysowna.

DneKTpudecKoe noJe. HanpspkeHHOCTD
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aneKkTpudeckoro noisist. IlpuHumn cynepno3unuu
AJIEKTPUYECKUX ToJIer. JIMHMM Hanps)KeHHOCTH
AJIEKTPUYECKOTO ITOJIAL. Pabora CHII
anekTpocTarndeckoro noiist. Ilorenunan. PasHocts
noreHuranoB. [IpOBOOHUKKM H OUANEKTPUKU B
AJIEKTPOCTATHYECKOM  moJie.  JudsekTpuyeckas
MPOHHUIIAEMOCTh. DJIEKTPOEeMKOCTh. KoHaeHcarop.
DIJIEKTPOEMKOCTh IUIOCKOTO KOHJIEHCATOpA.
DHeprus 3aps>KEHHOT0 KOHJIEHCaTopa

IIpakTHYeckue 3aHATHSA

[TpakTuyeckas pabota: H3mepenue
3JIEKTPOEMKOCTH KOHJIEHCATOpa

1,2

Tema 4.2
[TocTrostHHBIM
JIEKTPUYECKUN TOK.
Toxu B pa3nu4HbIX
cpenax

Conep:xkanue y4eOHOT0 MaTepuaJia:

DJIEKTPUYECKUH TOK. YCIOBHUSl CYIIECTBOBaHUS
aNeKTpudyeckoro Ttoka. Mcrounuku Ttoka. Cuia
toka. [locTostuubll TOK. Hanpsxkenue. 3akon Oma
IS yJacTka L. DIEeKTpUUYECKOe
COMPOTHUBJIICHUE. VaenbHoe  CONPOTHUBIICHHE
BemlectBa. [locienoBarenbHoe, nNapaIeNnbHOE,
CMEIlIaHHOE COEIUHEHHEe MPOBOAHMKOB. Pabora
AJIEKTPUYECKOTO0 TokKa. 3akoH Jxoyns-JIeHna.
MomHocTb 3JIEKTPUYECKOTO TOKA.
DNEeKTPOABUKYILAS cuia u BHYTpEHHEE
CONMPOTHUBIIEHWE MCTOYHUKA TOKa. 3akoH Oma s
MOJIHOM  (3aMKHYTOH)  DJIGKTPUYECKOW  IICTIH.
KopoTtkoe 3ambikanue.

DNEeKTpOHHAasl MPOBOAMMOCTDh TBEPABIX METAJUIOB.
3aBUCHMOCTh  CONPOTHBIIEHHS  METAIOB  OT
TEMIIEPaTypBl. CBepXIpoBOIUMOCTb.
DJIeKTpUYeCKMid TOK B Bakyyme. CBoiicTBa
3IEKTPOHHBIX ITy4YKOB. [TomynpoBOIHUKH.
CobOcTBeHHass ©  MpUMEcCHas  TPOBOJAUMOCTH
nosynpoBogHukoB.  CBoiicTBa  P-N-mepexona.
[TomynpoBOTHUKOBBIE TPUOOPHL. DIEKTPUUECKUN
TOK B pacTBOpax M paciuiaBax 3JIEKTPOJIUTOB.
DJIEKTPOJIUTUYECKAS] AUCCOIMALMS. DJIEKTPOJIU3.
DJIEKTpUYECKUH TOK B razax. CaMoCTOSTENbHBIN 1
HECAMOCTOSITENbHBIN pa3psia. Monuus. [1nazma

1,2

IIpakTHYecKkue 3aHATHA

Jlaboparopnas paborta 3. M3ydeHune cMeENIaHHOTO
COEIMHEHUS PE3UCTOPOB.

JlaGopaTopHnas pabota 4. Wzmepenue
AIIEKTPOJBIIKYIIEH CHJIBI MCTOYHUKA TOKA M €ro
BHYTPEHHETO COITPOTUBIICHHUS

1,2

Tema 4.3

Conep:kanue y4eOHOT0 MaTepuaJia

1,2
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MarnuTHO€ noze.
DneKTpOMarHuTHasI
WHIYKIUS

[TocrosHHBIE MAarHuTHI. Bzaumoneicteue
MOCTOSIHHBIX MarHUTOB. MaruuTHoe noiie. Bekrop
MAarHuTHOM MHAYKIMH. [IpuHIUII Cyneprno3uuuu.
Jluanu marautHOM wuHAYKUMU. Kaptuna nunHmit
MarHuTHOM  MHAYKIOUU  TIOJSI  TOCTOSIHHBIX
MarHuToB. MarHuTHOE MOJI€ MPOBOJHUKA C TOKOM.
Kaptuna nuHMII 1oNs  WJIMHHOTO  TPSMOTO
MIPOBOJIHHUKA u 3aMKHYTOTO KOJIBLIEBOTO
IIPOBOJHMKA, KAaTyIIKH ¢ TokoM. OmbIT Dpcrena.
B3aumopeiictBue NpoBOAHMKOB ¢ TOkKoM. Cuia
Amnepa, ee Moayiap U HampasieHue. Cuna
Jlopenua, ee MoAysp M HampaBieHue. [[BrxeHue
3apsyKEHHOW 4acTHIbl B OZTHOPOJHOM MarHUTHOM
nmone. PabGora cuner  JlopeHma.  SIBieHme
AJIEKTPOMArHUTHOM WHAyKIuu. [loTok BekTopa
MarHuTHOM WHAYKUMU. DJC uHIyKUMH. 3aKOoH

3JIEKTPOMATrHUTHOMN WHIYKIIUU ®dapages.
Buxpesoe DIEKTPUYECKOE noJie.
DneKTpoABUKYIIass cuia HHIYKIIUU B

MPOBOJHUKE, JABHXKYLIEMCS IIOCTYMAaTeIbHO B
OJHOPOAHOM MarHUTHOM mone. [IpaBuno JleHuna.
NunyktuBHOCTH. SIBIeHME camomHaykiuu. 2J1C
CaMOMHIYKIIMU. OJHEPrus MarHuTHOrO  TOJIsS
KaTyIIKHA C TOKOM. DJEKTPOMArHUTHOE T0JIE

IIpakTnyeckune 3aHATHSA 4 1,2

[Ipaktuyeckne paboTsl: M3ydueHue MarHUTHOTO
MoJIsl KaTymku ¢ TokoM. MccienoBanue neucTBus
IOCTOSSHHOTO MarHuTa Ha paMKy ¢ TOKOM

JlabGopaTropHble 3aHATUSA

JlaboparopHnast pabota 5. 3y4yeHue siBiaeHuUs

AJICKTPOMArHUTHOW WHIYKITUN

IIpodeccnonaibHO OPpHEHTHPOBAHHOE COJIePKaAHUE (COIePKAHNE MPUKIIATHOTO
MO/LYJIs1)

IIpakTHYeckue 3aHATHS 4 1,2

[TpakTrueckas pabora: TexHHUECKHE YCTpOHCTBA
U TPaKTAYECKOE NPUMEHEHHUE: AJIEKTPOCKOI,
JJEKTPOMETP,  KOHJEHCATOp,  KOMHUPOBAIbHBINA
anmapar, CTPYHHBIM  IIpUHTEP,  aMIEPMETP,
BOJIBTMETD, peocrar, HUCTOYHUKH TOKa,
ANIEKTpOHAr peBaTENbHbIE npudopHl,
3JIEKTPOOCBETUTENbHBIE  MPHOOPBL, TEPMOMETP
CONPOTUBIICHUS, BAKYYMHBII U0, TEPMUCTOPHI U
(GOTOPE3UCTOPhl,  MOITYIPOBOAHHUKOBBIA  THOL,
raJibBaHUKa, MIOCTOSIHHBIE MarHuThl,

SJICKTPOMArdHuThl, 3JICKTPOABUIaTCIIb, YCKOPUTCIIN
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3JIEMEHTAPHBIX YACTHL], UHIYKIIUOHHAS I1€Yb.
IIpaxTrueckas pabora: Mepsl
ANIEKTPOOE30IaCHOCTH, JJIIEKTPOCTaTHYECKAas
3aIllnTa, 3a3eMJIEHHE IEKTPONPHOOPOB, KOPOTKOE
3aMBIKaHHE

Pasznea 5. Kosie0anusa 1 BOJTHBI

Tema 5.1
Mexaandeckue 1
3H€KTpOMaI‘HI/ITHBI€
KoJeOaHus

Conep:kanue y4eOHOT0 MaTepuaJia

Konebarenpnas cucrema. CBoOOAHBIE KOJIEOAHUS.
lapmonnueckue konebanus. Ilepwon, dactorta,
ammutyna u  ¢asza konebaHui. IIpyXKUHHBIHA
MasITHUK. MaTeMaTuyecKuii MasiTHUK. Y paBHEHUE
rapMOHHYECKHUX KoyiebaHuii. Kunemarudyeckoe u
JTUHAMHAYECKOE ONHUCaHue K0J1e0aTeIbHOTO
JBAKEHUS. [IpeBpamenue SHEPIruu npu
rapMOHHYECKUX KoyieOaHusX. CBSA3b aMITUTYIbI
KOJIeOaHUN WMCXOAHOW BEIWYHHBI C aMIUTATYAOU
KojneOaHUd ee  CKOPOCTH U YCKOpPEHHUS.
KonebarenbHblii KOHTYp. CBobonHbIe
3JIEKTPOMAarHUTHbHIE KoseOaHus
B HUJICATBHOM KOJIe0aTeIbHOM KOHTYpe. AHAIOTHs
MEXIy MEXaHWYECKHUMH U 3JIEKTPOMArHUTHBIMU
koneOanusimu.  Dopmyna  Tomcona.  3akoH

COXPAHEHHUS SHEPrUn B UJCATBHOM
KoJsie0aTenbHOM KOHTYPE. BeinyxneHHbIe
MEXaHUYECKHE KOJIeOaHM. Pe3onanc.
Pe3onancnas KpHBasi. BriHyXcHHBIE

3JIEKTPOMArHuTHHIE Kosiebanus. [lepeMeHHbIH TOK.
CunyconaaibHbIA TIEpEMEHHBIM TOK. MOIIHOCTH
IIEPEMEHHOI0 TOKA. AMIuuTyiHOE u
NEUCTBYIOIIEE  3HAYEHUE  CHJIBI  TOKa W
HamnpspkeHus. Tpancdopmarop. IlpousBoactso,
meperaya M HOTpeOJeHHEe  DIEKTPUYECKON
SHEPTHUH. DKOJIOTUYECKHE pUCKH pu
MIPOU3BOJICTBE AIEKTpUUecKon sHeprun. KynbpTypa
KCIIOJIb30BAHMS IEKTPOIHEPTUU B MOBCEIHEBHOMN
KUZHU

1,2

IIpakTuyeckue 3aHATHS

[IpakTuyeckue pabOTHI:

HccnenoBanne 3aBUCHMOCTH —IEPHOJA MAaJbIX
KoNeOaHUil Trpy3a Ha HHUTH OT JUIMHBI HHUTH H
Macchl rpy3a. MccenoBanue mepeMeHHOTo ToKa B
Hermd W3 TOCIEOBAaTeIbHO  COCAMHEHHBIX
KOHJIEHCATODA, KaTYIIKH
U pe3nucropa

1,2
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Tema 5.2
Mexanudeckue u
3JIEKTPOMAarHUTHbHIE
BOJIHBI

Conep:xanue yueOHOTo MmaTepuajia

Mexanuueckue BOJIHBI, yCIIOBUS
pacnpocTpaHEeHHUs. Ilepuon. Ckopoctb
pacnpocTpaHeHus U anuHa BoJHBL. [lonepeunsie u
MPOJIOJIbHBIE  BOJIHBI. WUnrtepdepenuus  u
mudpakus MeXaHW4eCKuX BOJH. 3BYK. CKOPOCTH
3ByKa. ['pomMkocTh 3Byka. Bwicota ToHa. TemOp
3ByKa. OJIEKTPOMAarHUTHBIE BOJIHBL. Y CIIOBUS
U3JIy4EHUsl DJIEKTPOMArHUTHBIX BOJH. B3anMHas
opueHrauuss BekropoB E, B uw v B
AJIEKTPOMAarHuTHOW BOJHE B BakyyMme. CBolicTBa
AJEKTPOMAarHUTHBIX BOJIH: OTpakKeHHUE,
MIPEJIOMJIIEHUE, MOJISIpA3aLUs, mudpaxus,
untepdepenus. CKOpOCTh 3JIEKTPOMArHUTHBIX
BOJIH. [IIkana  SJEKTPOMArHUTHBIX  BOJIH.
[IpuMeHeHne 37eKTPOMarHUTHBIX BOJIH B TEXHUKE
u ObITy. [IpUHIMIIBI pazuOCBS3M U TEJIEBUJCHHUS.
Paguonokanus. DNEKTpOMarHUTHOE 3arpsi3HEHHE
OKpY>KarOILEH Cpeibl.

1,2

IIpakTuyeckue 3aHATHS

1,2

Tema 5.3
OnTtuka

Conep:kanue y4eOHOT0 MaTepuaJia

[IpsMonuHENHOE  pacIpoCTpaHEHUE CBETa B
onHoponHo# cpene. JIyu csera. OTpaxkeHue cBeTa.
3aKOHBI OTpakKEHHUS CBeTa. [Toctpoenue
n300pakeHN B TuIockoM 3epkane. [Ipemomienue
cBeTa. 3aKOHBI MPEIIOMJICHUST cBeTa. AOCOIIOTHBIN
nmokasatenb mnpenomsieHus. llomHoe BHyTpeHHee
OTpaKEHUE. [IpenenpHbld  yroa  MOJIHOTO
BHYTPEHHEro oOTpaxkeHus. Jlucmepcus cBera.
CrnoxHbpli  cocTtaB  Oemoro  cmera.  lLIBer.
CoOuparome M paccewBarouiye JMH3bL. TOHKas
nuH3a. QOKYCHOE pacCTOSHUE M ONTHUYECKAs CUa
ToHKOM JsuH3BL. [locTpoenne wu3o0pakeHHii B
coOMpalomux 1 paccenBaronmx JuH3ax. ®opmyna
TOHKOM JIMH3BI. YBEIWUYCHHUE, JaBacMOE JIMH3OM.
[Ipenensr MPUMEHUMOCTH reOMETPUYECKOMN
ontuku. WuaTepdepennms cpera. KorepeHTHBIS
WCTOYHUKHU. Y CIOBHSI HAOIIOIEHUSI MAaKCUMYMOB U
MUHUMYMOB B HHTEPGEPECHIUOHHONW KapTHUHE OT
IBYX CHH(A3HBIX KOTEPEHTHBIX HCTOYHUKOB.
Hudpakmus cBera. [udpakumoHHas pelieTka.
YcnoBue HAOMIOIEHUS TJIABHBIX MaKCUMYMOB TIpU
MaJ€HUd  MOHOXPOMAaTHYECKOro  CBeTa  Ha
nudpakoHnyto pemetky. [lonspuzanus cera

1,2

IIpakTuyeckue 3aHATHS

1,2
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[IpakTuyeckas paborta: Habmiomenue aucnepcun
cBeTa

JlabopaTopHble 3aHATHS

Jlaboparopnast pabota 6. 3mepenue mokazarens
MPEJIOMIICHUS CTEKIIa
Jlabopartopnast pabota 7. MccnenoBanue cBOWCTB

M300pakKeHUH B JIMH3aX

IIpogeccnonaIbHO OpHEHTHPOBAHHOE CO/IepKaHue (CoiepKaHue
NPHUKJIATHOT0 MOIYJISA)

IIpakTHYeckue 3aHATHS 2

[IpakTuyeckas pabota: TexHuuyeckue ycTponcTBa
U TpaKkTUYecKoe MpUMEHeHHe: ceiicmorpad
ANEKTPUYECKUN 3BOHOK, T'€HEPATOp MEPEMEHHOIO
TOKa, JIMHUU DJIEKTPOINIEpenay, My3bIKaJIbHbIE
WHCTPYMEHTBI, YJIBTPAa3BYKOBasi JIUAarHOCTHKA B
TEXHUKE W MEIULMHE, pajap, paJavOlpUEMHUK,
TeneBu3op, aHTeHHa, tenedoH, CBU-neup, oukw,
nyna, QoroanmapaT, IPOEKIHMOHHBIA ammapar,
MHUKpPOCKOII, ~TEJECKON, BOJOKOHHAs  OIITHKA,
I(QpaKkIUOHHAS PEIIeTKA, MOJIIPOUI, TEIECKOIL.
[Ipaktuyeckas pabora: Buapl uznyueHuil. Bumpl
cuekTpoB. Cnektpsl ucmyckaHus.  CHEKTpbI
MOTJIOIEHUS. CnexTpanbHbIN aHaIn3.
CrnexTpanbHbIC KJIACCHI 3Be3/. Y IbTpaduoIeTOBOC
U3JIy4eHHE. Nudpakpacnoe W3JIy4CHHE.
PentrenoBckue nyuu. Mx npupona U CBOWCTBA.
[ITxana 31eKTPOMarHUTHBIX U3IIy4EHUN

1,2

Paznen 6. OcHOBBI cIelUATbHOI T€OPUH OTHOCUTEILHOCTH

Tema 6.1
OCHOBBI TEOpUH
OTHOCHUTENIbHOCTH

Conep:xanue yueOHOro MmaTepuajia 4

['panunbl MPUMEHUMOCTHU KJIACCUYECKOM
MeXaHukH. llocTymarel cHnenualbHOM TEOpUU
OTHOCHUTEIILHOCTH:  WHBAPUAHTHOCTH  MOIYJIsS
CKOPOCTHM  CB€Ta B  BaKyyMe,  MPHUHIUII
OTHOCHTEIBbHOCTH DHHIITeHHA. OTHOCHTEIFHOCTD
OJIHOBPEMEHHOCTU.  3aMEJICHHE BpPEMEHU U
COKpallleHHe [UIMHBI. ODHEepruss MW  HUMIYJIbC
cBOOOHON yacTulbl. CBSI3b MAcChl ¢ SHEPrUeH U
HMMITYJIbCOM CBOOOJIHOM YacCTHIIBI. DHEPTHUsS TOKOS
CBOOOIHOI YaCTHUIIBI

1,2

IIpakTHYeckne 3aHATHS 2

1,2

Pa3nes 7. KBantoBas pusuka
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Tema 7.1
IIEMEHTHI
KBAHTOBOU OIITUKH

Conep:xanue yueOHOTo MmaTepuajia

@®otoHbl. @opmyna [lmaHka CBA3M DHEPruu
¢doToHa C ero 4YacTOTOW. DHEPrusi U HMITYJIbC
¢doTtoHa. OTkpbiTHE U HCCIIEJOBaHHE
dborodrddekra. Ombiter A.I'. CtoneroBa. 3aKOHBI
dborodddekra. VYpaBHeHue DWHINTEHHA IS
dboToarddekra. «KpacHas rpanuma» dotodrddekra.
HNasnenne cBera. Omnweitet  [LH.  JleGenesa.
XUMHUYECKOE ICMCTBUE CBETA

1,2

IIpakTHYeckue 3aHATHSA

Tema 7.2
Ctpoenue aToma

Conep:kanue y4eOHOT0 MaTepuaJia

Mopens atoma Tomcona. OnwiTel Peszepdopaa mo
HCCIEAOBAHUIO CTpoeHus aroma. [lmanerapHas
Moaens atoma. [loctymarel bopa. M3nydenue u
norjomeHue (GOTOHOB TpPH MEpPexoae aTroma C
OJIHOTO ypOBHS DJHEpruu Ha Jpyro. Bunsl
cnektpoB. CHeKTp ypOBHEM »SHepruu aroma
BOJIOpoa. BonHOBEIE cBOMCTBA yacTull. BonHel e
bpoinga.  KopnyckynsipHO-BOJIHOBOM — Jyau3M.
Judpakius 3JIEKTPOHOB B KpUCTaJIIax.
CnoHTaHHOE W BBIHYXKJIEHHOE  HM3JIy4CHHE.
YCeTpoiicTBO U IPUHITUTT PAOOTHI J1azepa

1,2

IIpakTHYeckue 3aHATHSA

[TpakTuyeckas pabota: HabGmionenue nuHeiyaToro
CIIEKTpa

1,2

Tema 7.3
ATOMHOE SApO

Conep:kanue y4yeOHOIro MaTepuasia

Metonsl HaAOJI0ICHUS u perucTpanuu
3JIEMEHTaPHBIX YacTHL. OTtkpbITHE
pamuoaktuBHOoCcTH. OmbiTel  Pesepdopma mo
OIIpEEIICHUIO cocTaBa pPaauoaKTUBHOTO
m3nyuenus. CpoiicTBa anbda-, Oera-, TramMma-
u3inydeHus. BiusHue paainioakTUBHOCTH HA JKUBBIE
opranu3mbl. OTKpbITHE MPOTOHA M HEUTPOHA.
Hyxnonnas moxaens simpa ['elizenOepra-lBaneHko.
3apsn sapa. MaccoBoe uucno sapa. M3oTormsbl.
Anbsda-pacnag. ONEKTPOHHBIA U TO3UTPOHHBINA
Oera-pacmaj. Namma-uznydenue. 3akoH
PaAMOAKTUBHOIO  pacmaaa. OJHEpPrusi  CBS3U
HYKJIOHOB B sape. Snepusie cuibl. Jledekt maccol
anpa. SnepHsle peakuuu. /[leneHue u cCuHTE3 A1ep.
Snepueiii  peaktop. TepMmosimepHbId  CHHTE3.
[TpobGneMbl ¥ TIEPCHIEKTUBBI SACPHON IHEPTETUKH.
DKOJIOTUYECKUE AaCIMEKThl SJIEPHOW HSHEPreTHUKH.
DyieMeHTapHble 4YacTHIlbl. OTKPBITHE MO3UTPOHA.
OyHIaMEHTAIbHBIE B3aUMOJACHCTBUSA

1,2
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IIpakTnyeckne 3aHATHSA 2 1,2
[Ipaktrueckass pabora: MWccnegoBaHue TpEKOB
gacTHIl (110 TOTOBBIM (hoToTpadusim)
IIpodeccuoHaIbHO OPEHTHPOBAHHOE cOlep:KaHMe (CoAep:KaHue
NMPUKJIATHOTO MOTYJIsS)
IIpakTnyeckune 3aHATHSA 4 1,2
[IpakTrueckas padora:
1. Jlenoas wrpa: IloHaTus, CBs3aHHBIE C
U3YYEHHEM  METOJOB  HAyYyHOro  IO3HAHUS:
SIBJICHUE, HAY4YHBIM (pakT, TUMOTEe3a, (pu3nyeckas
BEIMYMHA,  3aKOH,  TeopHs,  HaOIIOJeHUE,
9KCIICPUMCHT, MOZACIIMPOBAHUC, MOACIIb,
U3MEpEeHue.
2. [IpakTuyeckas  pabora: TexHnueckue
yCTpOMCTBA W  MPAKTUYECKOE  MPUMEHEHUE:
dboTtosnmeMeHT, GOTOIATUMK, COJHEYHAs Oarapes,
CBETOJMOJI, CIEKTPOCKOM, Jia3ep, KBAaHTOBBIN
KOMIIBIOTEp,  JO3UMETp, Kamepa Bumbcona,
SIIEPHBIN peakTop, aToMHas bomOa
Pa3nes 8. Ji1eMeHTBI ACTPOHOMMH U ACTPO(PU3UKH
Tema 8.1 Coaepsxanue yuyeOHOIro MmaTepuaJia 2 1,2
DJIeMEHTHI Bun 3esgnoro neba. Co3Be3ausi, SipKHE 3BE3[IbI,

aCTPOHOMHU U
acTpodu3uku

[JJAaHEThl, WX BUAUMOE JBHkeHHe. CoyHeuHas
cucrema. [lmanersr 3emHoOil rpynmnbl. [lnaneTsi-
ruratel. Manble Tena CoOJHEYHOM CHUCTEMBI.
Connne, dorochepa u armocdepa. ConHeuHas
akTUBHOCTh. McTounuk sHeprun CoiHIIA U 3BE3.
3Be3/1bl, UX OCHOBHBIE XapPAKTEPUCTUKHU: Macca,
CBETUMOCTb, panuyc, TeMIieparypa, ux
B3aHMOCBS3b. 3Be3 bl TJIaBHOU
MIOCJIEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JUTS 3BE3]L TJIaBHOMN
[IOCJIEIOBATEIbHOCTU.  BHYyTpeHHee  CTpoeHHe
3BE3. CoBpemeHHbIE IIPEJICTaBICHHUS 0
MPOUCXOKACHUM U HBoNOIMU CoOJIHLIA U 3BE3J.
Otanbl Ku3HU 3Be3l. Mieunsii IlyTe — Hamia
I'anaktuka. CrnupanpHas cTpykrypa l'amakTuky,
pacnpeneneHue 38e31, raza u nelid. [lonoxenne u
nemwxkenne Comana B Tamaktuke. Ilnockas wu
chepudeckas moacuctembl [amaktuku. Twumsl
rajakTuk. PamgvoranakTuku u KBazapel. YepHbie
JBIPBI B siIpax rajaktuk. Beenennas. Pacimmpenue
Bcenennoii. 3akon Xa06mna. Pazberanue rajakTuk.
Teopusa bonbmoro B3peiBa. Mogens «ropsuei
Bcenennoii». Macmtabnast ctpykrypa BeenenHoi.
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Meraranaktuka. Hepemenneie poOIeMbI

acTpOHOMUHU
IIpakTnyeckne 3aHATHSA 2 1,2
JlaGopaTtopHas paborta 8. Ha6mronenus
HEBOOPY)KEHHBIM TJIA30M C  HCIHOJb30BAaHHEM
KOMIIBIOTEPHBIX TPUIOKEHUH ISl ONpe/IeIeHuUs
MOJIOKEHUS HEOECHBIX OOBEKTOB Ha KOHKPETHYIO
nary: OCHOBHBIE CO3BE3/Us CesepHoro
MOJYLIAPUS U APKUE 3BE31bI
Bcero 118
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3. YCJOBUSI PEAJIM3AIIMM  TPOIPAMMbBI  YUEBHOM
JUCIHHUIIVIMHBI YII.13 ®DU3UKA

3.1. MarepuaibHO-TEXHUYECKOE 00eCTICUCHUE
Peanuzamnus nporpaMMbl TUCIHUIUIMHBI TpeOyeT Hamu4us yueOHOro KaOMHeTa
1076370978
B xabunere ¢u3uku HOMKHO OBITH HeoOXxomaumoe JabopaTopHOE
00opyI0BaHuE JJis BBITIOJHEHHUS YKa3aHHBIX B MIPOrpaMMe Mo (PU3MKe J1adopaToOpHbIX
U TPAKTUYECKUX paboOT M JEMOHCTpAIMOHHOE 00opyaoBaHUe. J[eMOHCTpalmoHHOE
oOopynoBanue (opMupyercs B COOTBETCTBUM C MPHUHLUUIOM MHUHUMAJIbHON
JOCTATOYHOCTH W OOECIeYMBAET IOCTAHOBKY MEPEUYHCICHHBIX B IpOrpamme 0
¢u3nKe KIIOYEBBIX JAEMOHCTpAalUMd JUIs MCCIEAOBAaHUS H3Y4YaeMbIX SBICHUM U
IPOLECCOB, ASMIUPUUECKUX U (YHIAMEHTAIbHBIX 3aKOHOB, WX TEXHUYECKUX
npuMmeHeHuil. Jlaboparopaoe o6opyaoBaHue A1 YYCHUUECKUX NMPAKTUYECKUX padoT
dopMupyeTcss B BHJE TEMAaTUYECKUX KOMIUJIEKTOB M OOECHEeuMBaeTCs B pacyére
OIHOTO KOMIUJIGKTa Ha JIByX oOOydarommxcs. TeMaTndecKue KOMILJICKTHI
Ja00paTOPHOTO OOOPYJIOBaHUSL JIOJKHBI OBITh TOCTPOEHBI HAa KOMIUIEKCHOM
UCTIONb30BAaHNU AHAJIOTOBBIX M HHU(POBBIX MPHOOPOB, a TaKkKEe KOMIIBIOTEPHBIX
U3MEPUTENbHBIX CUCTEM B BUJIE IIU(PPOBBIX JT1a00paTOPUid.
O6opynoBanne yueOHOTO KaOUHETA:
— IM0CaJI0YHbIE MECTa MO KOJMYECTBY 00YyUarOIINXCs;
— pabodee MecTo MpemnoaaBaTes;
— KOMIUIEKT y4eOHO-HaIJISIAHBIX TOCOOUH;
— KOMIUIEKT 3JIEKTPOHHBIX BUIEOMATEPHAIIOB;
— 3aJaHus AJi1 TPOBEPOUYHBIX padoT;
— mpodeccuoHaIbHO OPUEHTUPOBAHHBIC 3aaHMS;
— Marepuaisl quddepeHIIMPOBaHHOTO 3a4eTa.
TexHuueckue cpencTBa 00y4eHUS:
— TEepPCOHAJBHBIN KOMIIBIOTEP C JTUICH3MOHHBIM POTrPAMMHBIM 00€CTICUECHHEM;
— TPOEKTOP C FIKPAHOM.
— 3anbl  (OMONMMOTEKa, YWTANbHBIA 3all C BBIXOJOM B HMH(DOPMAILIMOHHO-
TEJIEKOMMYHUKAIIMOHHYIO ceTh MIHTepHeT).

3.2. HudopmaimonHoe odbecriedyeHrne 00yueHus
[lepeuenp y4eOHBIX W3aHUN, HUHTEPHET — PECYPCOB, JIOMOIHUTEIHHOU
JUTEPATYPBI.

OCHOBHBIC HCTOYHUKH:
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1. ®wusuka. 10 kmacc : yueb. mist o6meo0pa3oBaT. Opranu3anuii : 6a30BbIi
u yrayou. ypoau / I'. . Msikumes, b. b. byxosnes, H. H. Cotckuii ; mox pea. H. A.
[TapdentreBoii. — 9-e uza., crep. — M. : IIpocsenienue, 2022, — 432 c. : Wi —
(Knaccuueckuit kypc). - Hom. MIT;

2. ®wusuka. 11 xmace : yae0. mis oOmieoOpa3oBar. opraHu3anuii : 0a30BbIN
u yriyos. yposuau / I'. SI. Maxuues, b. b. Byxosues, B. M. Hapyrun ; nox pea. H. A.
[TapdentbeBoii. — 10-e u3m., crep. — M. : [Ipocsemenune, 2022. — 432 c. : [4] n. w1 —
(Knaccuueckuii kypc). - Jomn. MII.

JIonoJIHUTEIbHbIE HCTOYHUKH:

1.  Kamamuukos, H.Il. ®usuka: y4eOHHMK W TPAKTHUKYM IS CPEIHETO
npodeccuonansuoro o6Opazoanusi/ H. 1. Kanamuaukos, C. E. MypaBseB. — 2-¢
u3a., nepepab. u gom. — Mocksa: M3zgarensctBo HOpaiit, 2024. — 496 c. —
(ITpodeccuonanbuoe oOpazoBanue). — ISBN 978-5-534-16205-9. — Teker
anekTpoHubli  //  OOpasoBarenbHas  1uiargopma  FOpaitt  [caiit]. @ —
URL.: https://urait.ru/bcode/530614.

2. Ponuonos, B.H. ®uszuka s KoJuiemkeit : ydyeOHoe mocoOue st
cpeanero mnpodeccuonanpHoro obpaszoanus/ B. H. PomuonoB. — Mockaa :
UznarensctBo HOpaiit, 2024. — 202 c. — (IIpodeccuonanproe oOpa3oBaHuE). —

ISBN 978-5-534-10835-4. — Texcr : anexTponHbiii / Ob6pa3oBaTenpHas miaTdopma
FOpaiit [caiiT]. — URL: https://urait.ru/bcode/517346.

3. BacumpeB, A.A. ®usuka: yueOHOe TmocoOWe T CPEIHETro
po¢heCCUOHAIBHOTO obpazoBaHusl / A. A. Bacunnbes, B. E. ®enopos,
JI. 1. XpamoB. — 2-¢ wu3a., uchp. u jgon. — Mocka: MznarensctBo FOpaiir,

2024, — 211 c. — (IIpodeccuonanbHoe oopazoanue). — ISBN 978-5-534-05702-7.
— Texkcr : snextponnsii // OOpaszoBarenpHas mmiargopma HOpait [caiiT]. —
URL.: https://urait.ru/bcode/514208.

4, PomnonoB, B.H. ®usuka: ydyebHoe mocoOue I  CPEIHETO

npodeccuonansuoro obpaszosanusi/ B. H. PoqnonoB. — 2-e m3z., ucnp. U jom. —
Mocksa : WM3pmatensctBo  [Opaiit, 2024.— 265c.— (IIpodeccuonanbHoe
obpazoBanue). — ISBN 978-5-534-07177-1. — Tekct : dJIeKTPOHHBIA //
Oo0pa3zoBatenbHas miardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/512604.
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4, KOHTPOJIb MU OHLEHKA PE3YJIBTATOB OCBOEHUA
JUCIHHUIIVIMHBI YII.13 ®DU3UKA

KonTpoib M oOmeHKa packphIBalOTCS 4YEpe3 YCBOCHHbIE 3HAHUSA U
pruoOpeTeHHbIe O0YYAIOIIMMUCS YMEHHUS, HalpaBJIeHHbIE HA (HOPMHUPOBAHUE OOLIUX
U npodeccuoHaNbHBIX KoMIeTeHIMi. KoMneTreHun AOMmKHBI OBITh COOTHECEHBI C
IIPEAMETHBIMU PE3YyJIbTATAMMU.

Koa m HanMeHoOBaHne Pasznen/Tema TH OLEHOYHBIX
¢GopMupyeMbIX KOMIIeTEHIH I MeponpHUATHIA
OK 01. Beibupars cnoco0sl | Pazgen 2. Temst 2.1., 2.2., 2.3.
pCHICHUA 3a1a4 | Paspnen 3. Temsr 3.1, 3.2., 3.3.
npoeccHoHabHOM Pasnen 4. Temn1 4.1, 4.2, 4.3.
JICATENPHOCTH  IPUMEHHTENIBHO | pasnon 5 Temsr 5.1., 5.2., 5.3,
K Pa3JIMYHBIM KOHTEKCTaM Pasnen 6. Tema 6.1.
Pazgen 7. Temnr 7.1, 7.2, 7.3.
Paznen 8. Tema 8.1
OK 02. Hcnone3oBats | Pasznen 2. Temsr 2.1., 2.2., 2.3.
COBPEMEHHBIE CPEJICTBA MOMCKA, | Pasnen 3. Temsl 3.1., 3.2., 3.3.
aHaiansa W MHTCPHPETAUUH | Pasnen 4, Temsr 4.1., 4.2., 4.3.
nHpopmaumy, Y| Pasnen 5. Temn 5.1.,5.2., 5.3. YCTHBIH O1poC;
WHPOPMAIIMOHHBIE  TEXHOJIOTHU Paszen 6. Tema 6.1. (bponTanBHEIi onpoc;
AU BHHOHHGIEHH sanat Paszmen 7. Temsr 7.1, 7.2, 7.3. HaOIoIeHHe
npodecCuOHATBHON
CATEIBHOCTH Pasnen 8. Tema 8.1 3a BBITTOJIHCHHEM
OK 03 I Paznen 1. Tema 1.1. NiabopaTopHEIX padoT;
- JIAHNPOBATD IPAKTUYECKHE PAOOTEI
W pealn3oBbBaTh cobersennoe | Pa3nen 3. Temwi 3.1, 3.2., 3.3. (pemmeHe
Ipo(hecCHOHAIBHOE u | Paznen 4. Teme1 4.1., 4.2., 4.3. KI; CCTBOHHEL
JIMYHOCTHOE passutue, | Pasgen 8. Tema 8.1
e p— Y pacUeTHBIX 3aJ1a4);
ESTENEHOCTD TECTHPOBAHUE;
B npodeccuoHanbHON  cdepe, pellieHue Kerc-3a/a4;
HCIIONIB30BATh 3HAHUA 1o HaOJIIO/IEHUE M OLIEHK
MPaBOBOM u (huHaHCOBOM MIOATOTOBKH  JIEJIOBOI]
PaMOTHOCTH UTPBL;
B Pa3IMIHBIX KM3HCHHBIX BBITIONIHCHYE 3aJaHMid
CHTyalnax IIPOMEKYTOUHOU
OK 04. Oddextusro | Pazgen 2. Temsr 2.1., 2.2., 2.3. aTTecTaluu
B3aUMOJIEHCTBOBAaTL U PaboTaTh | Pasznen 3. Temsr 3.1., 3.2., 3.3.
B KOJUICKTHBE U KOMaHJIC Pasnen 4. Temor 4.1., 4.2., 4.3
Paznen 5. Temnr 5.1.,5.2., 5.3.
Pazgen 6 Tema 6.1.
Paszpen 7. Temn1 7.1, 7.2, 7,3
OK 05. OcymectBasate ycTHyto | Pasmen 1.
A NIMCbMEHHYI0 KOMMYHUKAIMIO | Pasgen 2. Temsr 2.1., 2.2., 2.3.
Ha  TOCYJapCTBEHHOM  A3BIKE | Pasnen 3. Temsl 3.1., 3.2., 3.3.
Poccuiickoit  ®enepauv  C | pasnen 4. Temsr 4.1., 4.2., 4.3
Y4ETOM 0co0eHHOCTEH
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Pasznen 5.
Paspen 6.
Paznen 7.
Paznen 8.

Temnr 5.1.,5.2., 5.3.

Tema 6.1.
Temsr 7.1,7.2,7.3
Tema 8.1

COIMATIBHOTO
U KYJIbTYPHOTO KOHTEKCTa

OK 07. ConeiicTBOBaTH
COXpaHEHHIO OKpYKaromien
cCpenmpl,  pecypcocOepeKeHHIO,
MIPUMEHSTh 3HaHUS 00
M3MCHEHUH KJIMMaTa, MPUHIHIIEI
OepexITMBOTO IPOM3BOJICTBA,

3¢ pexTuBHO  NEHCTBOBATh B
‘IpeBBBI‘IaﬁHBIX CUTyalusaX

Pasznen 2.
Pasznen 3.
Pasznen 4.
Pasznen 5.
Paznen 7.
Pasnen 8.

Temnr 2.1., 2.2., 2.3.
Temsr 3.1., 3.2., 3.3.

Temn1 4.1.,4.2., 4.3

Temr1 5.1.,5.2., 5.3.

Temsr 7.1, 7.2
Tema 8.1
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