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1. O0mas xapakrepucTuka padodeil mporpamMMbl 001eo0pa3oBaTeIbHOM
AUCHHUIIMHBI «DPU3uKa»

1.1. MecTo AUCHUIIMHBI B CTPYKTYpe o0pa3oBaTtebHoi nporpammsl CIIO:
OoweoOpa3oBarenpHas AUCUUILINHA «DPU3MKa» SABISETCS 005A3aTeIbHON YacTbhiO
00111e00pa30BaTENbHOIO 1MKIJIAa 00pa30BaTEIbHON MPOrpaMMbl B COOTBETCTBUU C
®I'OC CIIO no cnenuanbHOCTH CpeaHero mpodeccnoHaaIbHOTO 00pa30BaHUS

21.02.19 «3emJyieycTpoiicTBO»
1.2. Ilesqin ¥ IUIaHUPYeMble Pe3yJbTaThl 0CBOCHUS TUCIHUILINHBI:

1.2.1. Heau TUCHUTIMHBI:

Conepxanre mporpamMMbl 00mIeoOpa3oBaTebHON aUCHUIUIMHBL Du3nka
HaIpaBJICHO Ha IOCTUKEHUE CICIYIONIUX yeell:

o dbopMHUpOBaHNE MHTEpPECA U CTPEMJICHUS OO0YUaIOIMUXCS K HAYyIHOMY
W3YUYCHHUIO TPUPOJIBI, Ppa3BUTHE WX HHTEIUICKTyalIbHBIX M  TBOPYCCKHX
CIIOCOOHOCTEI;

o pa3BUTHE TIPEACTABICHUH O HAyYHOM METOJIC TIO3HAHUSA W
dbopMHUpOBaHUE UCCIIEIOBATEIHCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

o dbopMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yibTaTa M3ydeHUs
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;

. dbopMHpOBaHUE YMEHHH OOBSICHITH SBJICHHS C WCIOJb30BaHUEM
(bU3UYECKUX 3HAHUW U HAYYHBIX JIOKA3aTEIIbCTR;

o dbopMupOBaHUE MPEJICTABICHUN O PO (PUUKH VIS Pa3BUTHUS IPYTHX
CCTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH.

JlocTrmkeHre 3TUX IeJie o0ecTeurBaeTCs PEIICHHEM CIEAYIONNX 3a0ay B
nporiecce u3yueHus Kypca GU3uKi Ha YPOBHE CpeTHEro O0IIero oopa3oBaHus:

o npuoOpeTeHre  CUCTEeMbl 3HaHUKW 00  oO0mux  (U3UYECKUX
3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHAX, BKIIOYAsS MEXaHUKY, MOJCKYJISIPHYIO

(bU3HKY, PJIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI acCTPOU3UKY;



o dbopMupoBaHHE YMEHHUM TMPUMEHSATH TEOPETUUYECKHE 3HAHUS s
00BbsACHEHHS] (PU3UYECKHUX SIBIICHUW B MPUPOJIE W I MPUHATUS MPAKTUYECKHUX
pPELIEHNN B TOBCEAHEBHOM KU3HU;

o OCBOCHHUE CIIOCOOOB PEIICHUsI Pa3IUYHBIX 3ajlad C SBHO 3aJaHHOMU
dbu3nueckoil MOJENbI0, 3ajlay, MOAPa3yMEBAIOIIUX CaMOCTOSITEIIBHOE CO3JaHHE
(bu3UYECKON MOJIETTH, COOTBETCTBYIOIICH YCIOBUIM 3a/1auH;

o MOHUMaHHUE (PU3NYECKUX OCHOB U MPUHITUIIOB IEUCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTUYECKHUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOILLYIO CPENY;

o OBJIQJICHUE  METOJAMHU  CAMOCTOSITEIBHOTO  IUIAHMPOBAHUS U
npoBefieHUss  (PU3MYECKUX  OSKCIEPUMEHTOB, aHalIW3a U  HUHTEpHpeTaluu
uH(pOpMaITH, ONIPEACIICHUS TOCTOBEPHOCTH MOTYYSHHOTO PE3YIbTATa;

o CO3JaHWE  YCIOBUA 11  pa3BUTUS  YMEHUHM  MPOEKTHO-
MCCIIEIOBATENbCKOM, TBOPUECKOU JIESITEIbHOCTH.

Oco0OeHHOCTh (OPMHUPOBAHUS COBOKYITHOCTH 3a/1a4 U3YYCHUS JTUCIUILINHBI
«Du3znkay 111 CUCTEMbI CpeHEro MPOo(HEeCCHOHATBLHOTO 00pa30BaHUsI 3aKIFOYACTCS
B HEOOXOJMMOCTH pean3aluu MpoQPecCHOHaIbHON HAMPABICHHOCTH PEIIaeMBbIX
3amay, yuéta ocOOECHHOCTEH cdepbl ACATENBHOCTA OyMyHIMX CIENHUAIUCTOB, T.C.
dbopMUpOBaHUS MEKIIPEIMETHOTO COACPKAHUS OHOTO WJIM HECKOJIBKUX Pa3J/iesioB
JUCIHIUIHHBI « DHU3uKay ¢ 0JJHOM Mau OoJiee o0MenpodheCCHOHABHBIX JUCITUILIHH
win ipodeccruoHanbHbIM MoayJIeM. [Ipu 3ToM 171 TakuX pa3aesioB 00eceynBaeTCs
OBJaZicHUE OOYy4YalolMMHCS YMEHHUSIMU TIPOBOJUTH TMPSMbIE M KOCBEHHBIC
W3MEPEHUS, WCCICAOBAHUS 3aBUCHUMOCTEH (DU3WYECKUX BEIMYMH U TOCTAHOBKY
OTBITOB IO TPOBEPKE MPEUIOKECHHBIX TUMOTE3. boibIlloe BHUMaHUE YAEISIETCA
pEUIECHUIO pacCU€THBIX U KaU€CTBEHHBIX 3a7a4. JJ11 pacu€THbIX 3a/1a4 TPUOPUTETOM
SBJISIIOTCSI 3aJ1a4d C SIBHO 3aJJaHHOW M HESIBHO 3a/IaHHON (DM3MYECKOW MOJIETBIO,
MO3BOJIAIONIME TPUMEHSITh U3YUCHHbBIC 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJTHOTO
paszena Kypca, Tak U UHTETpUpPYsl IPUMEHEHUE 3HAHUU U3 pa3HbIX pa3nenoB. [
KAueCTBEHHBIX 3a1a4 MIPUOPUTETOM SBIISIFOTCS 3a1aHUS Ha
00bsICHEHUE/TIPE/ICKa3aHue MPOTEKaHUsI (PUBMUECKUX SBJICHUW U MPOLIECCOB B

npodeccruoHansHOi cdepe.



PabGouass mporpamma mno gucuumuinHe «®Pu3MKa» ¢ paCHIMPEHHBIM
COZIEp)KaHUEM O0a3upyercs Ha CHCTEME CaMOCTOSITEIBHOTO YYEHUYECKOTO
OKCIIEPUMEHTA, BKJIFOYAIOMIETO (DPOHTAIBHBIC OMBITHI TMPU HW3YYECHUU HOBOTO
MaTepuaia, jgabopaTopHble pPaOOThl M TPAKTUKYM (pEllIeHHE pacyeTHBIX U
KaueCTBEHHBIX 3a/1ay, KeWCOB), KOTOPHIH MOXKET ObITh HHTETPUPOBAH B CHUCTEMY
7ab0paTOpHBIX PpadOT, MPOBOJAIIUXCS B MPOIECCe H3YYCHHS pasnena (TEMBbI),
HEMOCPEJICTBEHHO CBSI3aHHOTO C Oyayiei mnpodeccueil/cnenanibHOCThI0, 4TO
oOecrieunMBaeT OBJIAJICHUE OOYYAIOIIMMUCA YMEHHUSIMH TPOBOJUTH MpPSIMbIE U
KOCBEHHBIE HM3MEPEHUS, MCCICIOBAaHUS 3aBUCHUMOCTEH (U3MYECKUX BEITUYUH U

IMIOCTAaHOBKY OIIBITOB 11O ITPOBEPKE NPEATTOKCHHBIX IT'MITIOTE3.

1.2.2. IlanaHupyemble Ppe3yJbTaTbl OCBOEHHUSI 001Ie00pa3oBaTeIbHOM

aucuuIInHbI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe @PI'OC COO

O6mmue komnerennuu (nanee — OK) u npodeccnonaabHble KOMIICTSHIINH (J1aIee —
[IK) ®I'OC CIIO B COOTHECEHMHM C JHMYHOCTHBIMH, METAlpPEAMETHBIMH U
IpEeIMETHBIMU pe3yJibTaTaMu oOydeHusi 6a3oBoro ypoBHs (nanee — [1PO) ®I'OC

COO npexacraBieHbl B Ta0IUIIE:



Koa v HanmeHoBaHue
dopmupyembIx
KOMIIeTeHI M

IlnannpyemMble pe3yabTaThl OCBOCHHUSI MPOrPaAMMBbI N0 TNCHUILIHHE

Oo0mue

JAucauninHapHbie

OK 01. Beibupats
CHOCOOBI pEeLICHUS
3aj1a4
podecCuoHAIbHON
JeSITeIbHOCTH
PUMEHHUTEIHHO

K Pa3IMYHbIM
KOHTEKCTaM

JIMYHOCTHBIE  PEe3yIbTAThI
TPYIOBOTO BOCTIUTAHUS:

- TOTOBHOCTh K TpPYHy, OCO3HAaHWE IICHHOCTH MAacTepCTBa,
TPYIOJTIOOHE;

- TOTOBHOCTh K AQKTHUBHOH NEATEIHHOCTH TEXHOJIOTUYECKOU
Y COIMAIBHON HAIIPABJICHHOCTH, CIIOCOOHOCTh MHUITUUPOBATH,

JOJDKHBI OTpaXaTb B YaCTU

IUIAHUPOBATh W CAMOCTOSITENILHO  BBIMOJHATH  TaKylo
JeSTEeIbHOCTD;
- UHTepec K pa3nuyHbiM chepam mpodeccuoHanbHOM

JIEATEIIbHOCTH,
- TOTOBHOCT M  CIIOCOOHOCTh K  0Opa30oBaHUIO
1 caM000pa30BaHUIO HA POTSHKCHUH BCEH YKHU3HU;

- YMEHHE TIPOTHO3UPOBATh HEOJIArONPHUATHBIC IKOJIOTUUECKHE
MOCIICJICTBUS MPEANPUHUMACMBIX JEHCTBUH, MPEIOTBpAIIaTh
UX;

MeTtanpeamMeTHbIe pe3yIbTaThl TOJDKHBI OTPaXKaTh:
OBnajieHue YHUBEPCAIbHBIMU yY€OHBIMHU ITO3HABATEIHHBIMH
JIEUCTBUSIMU:

a) 6a30BBIC JIOTUUECKHE ICUCTBUS:

CaMOCTOSITENILHO ~ (DOPMYJIMPOBATh M aKTyaJIM3UPOBATH
npo0jemMy, paccMaTpHBaTh €€ BCECTOPOHHE, YCTaHABIWBATH
CYIIECTBEHHBI TMPU3HAK WJIM OCHOBAaHUS [UISl CPaBHCHWSI,
kraccupukanuu W 0OOOIICHHS;  ONMPEACNATh  IENH
NEeSATEIbHOCTH, 3a/laBaTh TMapaMeTpbl W KPUTEPUHU UX
JTOCTYDKCHHS; BBISBJISITH 3aKOHOMEPHOCTH M TIPOTHBOPEYHS B
paccMaTpUBaeMbIX SIBJICHHUSX; BHOCHUTh KOPPEKTHBBI B
JeATEITLHOCTh, OIIEHUBATh COOTBETCTBHE PE3YJIbTATOB IIENISIM,
OIICHUBATh PHCKHU TMOCIICJCTBUN [EATEIHHOCTH; Pa3BHBAThH
KpEaTHBHOE MBIIJICHUE TTPU PEIICHUH KU3HECHHBIX TTPOOIEM;
0) 6a30BBIC UCCIIEIOBATEILCKUE JICHCTBHS:

- BJAQJCTh HABBIKAMH  YYCOHO-HCCJICIOBATEIBbCKOM M

I1P6 1. CdopmMHpOBaHHOCTh NPEACTABICHUH O pPOJIU
U MecTe (PU3MKU U aCTPOHOMHUU B COBPEMEHHOW Hay4YHOU
KapTUHE MHpa, O cucTeMooOpasyroulei poinu (HU3MKU B
pa3BUTUU €CTECTBEHHBIX HayK, TEXHUKHU
U COBPEMEHHBIX TEXHOJOTMH, O BKJIaJ€ POCCUNHCKHUX
U 3apyOeXHbIX YYCHBIX-(QU3UKOB B pa3BUTHE HAYKH;
[IOHUMaHue (U3NYECKOH CYIIHOCTHM  HaOJII0JaeMbIX
SBJIIGHUH  MHKpPOMHpa, MaKpoMHpa M  MEramupa;
[IOHMMAHUE PpOJIM  aCTPOHOMHUU B  IPAKTUYECKOU
NESITEIbHOCTH  YeJlOBEeKa M JaJbHEWIEM HayyHO-
TEXHUYECKOM pa3BUTHH, poau bu3uku
B (opmupoBaHMM Kpyrozopa u (yHKIHOHAJILHOU
IPaMOTHOCTH 4Y€JOBEKAa [UIsl PEIICHHs IPAKTUYECKHUX
3ajad;

[IP6 2. CdopmupoBaHHOCTHP yMEHHUH pacliO3HaBaTh

¢usznueckue  sBICHUS  (MPOLECChI) W OOBSICHATH
UX HAa OCHOBE M3yUYEHHBIX 3aKOHOB: pPaBHOMEPHOE
U pPaBHOYCKOPEHHOE  MPSMOJMHEHHOE  JBUXKEHUE,

CBOOOJIHOE TaJieHHuEe TeJ, JBIKCHHE II0 OKPY)KHOCTH,
WHEpIHs,  B3aUMOJICHCTBHE  Tel,  KoJjebareabHOe
JBIDKEHHE, PE30HAHC, BOJHOBOE JBIDKCHHE, TUDPy3us,
OpOYHOBCKOE JBUKCHHE, CTPOCHUE KUIKOCTSH H TBEP/IBIX
Tel, W3MEHEHHWe o0beMa Tel TPH HArpeBaHUU
(oxJlaXkeHUU), TEIUIOBOE paBHOBECHE, HCIapEHUe,
KOHJICHCAIIUs, TUTABJICHWE, KPUCTAJUIM3aIlvs, KHUIICHUE,
BJIIAJXKHOCTh BO3/lyXa, CBA3b CpEOHEH KUHETHYECKOU
SHEPTUH TETUIOBOTO JIBFXKCHHS MOJICKYJI ¢ aOCOIIOTHOM
TEMIIEpaTypor, TOBBIIICHUE JIaBJICHUS Ta3a TMpPHU €ro
HarpeBaHUW B  3aKPBITOM COCYJIE, CBSI3b MEXIY
nmapamMeTpamMu  COCTOSIHMSI Trasa B HM30IpPOLIECcCax;
AJICKTPHU3AIINS TEJ, B3aUMOICHCTBHUE 3aps 0B, HAarpeBaHUE
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MIPOEKTHOM JIeATEIHbHOCTH, HABBIKAMHU Pa3pelIeHus MpooIem;

- BBISIBIIATH MIPUYUHHO-CIIEICTBEHHBIE CBSI3U u
AKTyaJIM3UpOBATh 3a7avy, BBIABUIaTh TMIIOTE3Y €€ PELICHUS,
HaxOJIWTh  apryMEHTbl Uil  JIOKAa3aTelIbCTBA  CBOUX
YTBEPKICHU, 3a7aBaTh MapaMmeTphbl
Y KpUTEPUH PEILLECHUS;

- AHAJIM3HUPOBATH IIOJYYEHHBIE B XOJE pELICHUS 3aJayu
pe3yabpTaThl, KPUTUYECKH OLEHMBATh HX JIOCTOBEPHOCTb,
MPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCJIOBHSX;

- yMeTh [EPEHOCUTh 3HAaHUA B [O3HABATEIbHYK W
MPAKTUYECKYIO YACTH KU3HEICATEIbHOCTH;

- yMETh MHTErpUpOBaTh 3HAHUS M3 pa3HbIX MPEIMETHBIX
obacreii;

- BBIIBUIaTh HOBBIE WJEH,
MOJXO0/Ibl U PELICHHUS;

- IPOSIBISATE  CIIOCOOHOCTh ~ UX
[M03HABATEJILHON U COLMAJILHOM MPAKTHUKE;
-IPOSIBISTH CIOCOOHOCTh U TOTOBHOCTH K CAMOCTOSITEIbHOMY
IOUCKY METOJIOB PEUIEHHUS ITPAKTUYECKUX 3a/1a4, TPUMEHEHUIO
pa3IMYHBIX METO/IOB ITO3HAHMS;

-cTaBUTh W  (OPMYJIIUPOBATH  COOCTBEHHBIC  3aJ1a4l
B 00pa30BaTeNbHOM IeATENHHOCTH U KU3HEHHBIX CUTYAIUsX;
-BBISIBIISITh MIPUYUHHO-CJIEICTBEHHBIE CBSI3H u
aKTyaJU3UpOBaTh 3a7ady, BBIJIBUTaTh THIIOTE3Y €€ PEIICHMUS,
HaXOAUThb  apryMEHThl  JUIsi  JOKa3aTelbCTBAa  CBOMX
YTBEPKJICHUM, 3a/1aBaTh apaAMETPbl U KPUTEPHUH PEUICHUS;
AQHAJIM3UPOBATh MOJIYYEHHBIE B XOJE€ PEUICHUs 3aJa4u

npeajiaratb OpUIrHHaJIbHBIC

HCIIOJIB30BaHHA B

NpoBOAHUMKA C TOKOM, B3aHUMOJICHCTBHE MAar"HuToB,
OJICKTPOMAarduTHass HWHIYKIUA, ,Z[CP'ICTBPIC MAar"duTHOI'O
nojisi Ha IMPOBOJHUK C TOKOM H ﬂBHHCYMHﬁCH 3apsn,
SJICKTPOMAarduTHBIC KoJieOaHus U BOJIHBEI, HpHMOHHHeﬁHOG

pacrpocTpaHeHHe CBeTa, OTpPaKeHHE, MpPEIOMIICHHE,
uHTephepeHITns, nudpakiys
" MOJIIPU3AIUS CBeTa, JCTIEPCHS CBETA;
dotoanekrpuyeckuii  3P(HEeKT, CBETOBOEC JaBJICHUE,

BO3HMKHOBEHHUE JINHEWYATOro CIEKTpa aToMa BOJOPOJa,
€CTECTBEHHAs Y NCKYCCTBEHHAs! PaJ0aKTHBHOCTB;

[1P6 3. Brnanenue OCHOBOMOJATAOIIUMH (DU3UIECKHUMHU
HNOHATHAMH W BEIMYMHAMH,  XapaKTEPU3YIOUIMMHU
(du3nYecKre MPOILecChl (CBSI3aHHBIMH C MEXaHUYECKUM

JABHXCHHEM, BSaHMOHeﬁCTBHeM TCJ1, MCEXaHHYCCKHMU
KOJICOAHUSIMH U BOJIHAMMU, ATOMHO-MOJICKYJIAPHBIM
CTPOCHUEM BCIIIECTBA, TCIIJIOBBIMU ImponeccamMu;

QJICKTPUYCCKUM U MArHUTHBIM IIOJISIMHU, SJICKTPHUYCCKUM
TOKOM, 3JICKTPOMAarHUTHBIMHA KoJIEOAHUSIMHU U BOJIHAMU,
OIITUMYCCKHMMHU SBJICHUAMHM, KBAHTOBBIMU SABJICHUAMU,
CTPOCHUEM aTOMAa U aTOMHOI'O A1pa, pa,I[I/IoaKTI/IBHOCTBIO);

BJIAAICHUC  OCHOBOIIOJAraromuyMmu  aCTpOHOMHUYCCKHUMU
IIOHATHUAMU, IIO3BOJIAIOIIIMMUA XapaKTCPpHU30BaTb
nponecCol, MPOUCXOAAIINEC Ha 3BC3J1aX, B 3BC3IHBIX
CHUCTEMAX,

B MEXTaJIaKTUYECKON cpejie; JBIKEHHE HEOECHBIX Tell,
SBOJIIONHIO 3Be3]T M BeelleHHoi;

I[IP6 4. BrageHue 3aKOHOMEPHOCTSIMHM, 3aKOHaMU

pe3ynbTaThl, KPUTHYECKH OIIEHMBATh HX JOCTOBEPHOCTH, | U TEOpUSMHU (3akOoH BcemupHoro tsaroreHus, I, II u III
IPOrHO3UPOBaTh M3MEHEHHWE B HOBBIX YCJIOBMSX; JaBaTh | 3aKOHbl HBIOTOHA, 3aKOH COXpaHEHHs MEXaHWYECKOU
OILIEHKY HOBBIM CUTYalIUsM, OLIEHUBATh IPUOOPETEHHBIN OMBIT; | SHEPTUH, 3aKOH COXpPaHEHHUS HMITyJIbca, [PUHIIMII
pa3pabaTbIBaTh IUIAH PELIEHUS MPOOJIEMBbI C YYETOM aHalM3a | CyNepHo3ulMM  CWJI,  IPUHLUI  PaBHONPABHOCTHU
MMEIOIINXCSA MaTepUaAIbHBIX U HEMATEPUAIbHBIX PECYPCOB; WHEPUUAIbHBIX  CHCTEM  OTCYETa;  MOJEKYJSIPHO-
OCYIIECTBJISATh LI€JICHANPABICHHBIN MMOUCK MEPEHOCA CPEACTB | KHHETUUECKYI0 TEOPHIO CTPOEHHUS BEIECTBA, Ta30BbIE
U crioco00B JIeHicTBUS B MPO(ecCHOHAIBHYIO CPEey; 3aKOHBL, TEPBBIM  3aKOH TEPMOJAMHAMHUKH;  3aKOH




YMETH IIEPEHOCHUTH 3HAHUS B IT03HABATEIIbHY IO
Y IPAKTHYECKYI0 00JIaCTH KU3ZHECSATEIbHOCTH;

YMETb MHTErPUPOBATh 3HAHUS U3 PaA3HBIX MPEIMETHBIX
oOnacrei; BBIJIBUTaTh HOBBIE UJIEH, npejaraTtb
OPUTMHAJIBHBIE TOAXO/IbI U PELICHUS,

CTaBUTH NMPOOJIEMBI U 3a/1a4H, JOMYCKAIOIUE aIbTEPHATUBHBIE
peLIeHus

COXpaHEHHUsl DIIEKTpHUECKoro 3apsiaa, 3akoH Kyiona,
3akoH Oma Juisi ydacTka Lenu, 3akoH OMa i MOJHOU
AJEKTPUUECKOM 1enu, 3akoH Jxoynsa - JleHua, 3akoH
AJIEKTPOMArHUTHOM  MHAYKUIMH, 3aKOH COXPaHCHUS
SHEPTrUM, 3aKOH MPSMOJIMHEHHOr0 paclpOCTPAHCHUS
CBETa, 3aKOH OTPAXKEHUS CBETa, 3aKOH MPEIOMIICHUS
CBETAa; 3aKOH COXPAHEHHUS JHEPrUH, 3aKOH COXPAHCHHS
HWMITYJIbCA, 3aKOH COXPaHEHHUs HJIEKTPUUYECKOTO 3apsja,
3aKOH COXpaHEHHsS MacCOBOTO 4HcCIia, noctynarsl bopa,
3aKOH pallOaKTUBHOTO pacmajna); YBEpEHHOE
HCIIOJIL30BAHUE 3aKOHOB
W 3aKOHOMEPHOCTEH Npu aHanu3e (HU3UIECKUX SBICHHUI
Y TIPOILIECCOB;

[IP6 6. BrameHue OCHOBHBIMH METOJAMH HAyYHOTO
MO3HAHUS, UCHONB3YEMbIMH B (QU3UKE: TPOBOJIUTH
MPSIMBIE ¥ KOCBEHHBIE U3MEPCHUsI (U3MUECKUX BEIIMYWH,
BEIOMpAsi ONTUMATBHBIN CIOCO0 M3MEPEHUS W HUCIOJB3Ys
W3BECTHBIE METOJIbI OLEHKH MOTPEUIHOCTENH H3MEPEHUH,
MPOBOANTH WCCIEAOBAHUE 3aBUCUMOCTEH (DHU3MUeCKHX
BEJINYHH

C UCIOJIb30BAaHUEM TMPSIMBIX HM3MEpPEHUN, OOBACHITH
MOJIyYEHHBIE  PE3yJbTAaThl, HCIOIB3Ysd  (U3HUESCKUE
TEOPHH, 3aKOHBI U TIOHSITHS, U JIeJaTh BEIBOBI; COOJIIOIATh

mpaBuja  O€30macHOTO  TpyJda TMpH  MPOBEACHUHU
HUCCIIENOBAaHUM
B paMKax y4eOHOro DJKCIEpUMEHTa W  y4eOHO-

HCCIIEIOBATENbCKOM  JESITEIbHOCTH C HCIIOJIb30BAHUEM
U(GPOBBIX U3MEPUTENBHBIX YCTPOUCTB U TaOOPATOPHOTO
obopynoBanusi;  c(hOpMHUPOBAHHOCTH  MPEICTABICHHIA
0 MeToAax TOJYyYEeHHs] Hay4dHbIX ACTPOHOMHYECKUX
3HAHUM;

[TP6 7. ChopMUpOBAaHHOCTh YMEHHS PEIIaTh PacUeTHHIE
3aJjaud ¢ SBHO 33/JaHHOW (PU3MUYECKOW MOJENbIo,
UCTIOJB3Ysl (U3NYECKUE 3aKOHBI M MPUHIIMIIBI; HA OCHOBE
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aHaJM3a yCJIOBHS 3a]1a4l BRIOMPATh (PU3HUECKYIO MOJIEIb,
BBIICTATh  (U3MUYECKHE  BEIUYMHBI W (OPMYIIH,
HEOOXOIUMBIE Ul €€ PELICHMs, MPOBOJIUTH PaCUEThl U
OLICHWBATh  PEAIbHOCTh  IMOJYYEHHOTO  3HAYCHUS
¢u3nUecKoil BeMMYMHBI, pellaTh KaueCTBCHHbIC 3a/1auH,
BBICTpAMBasi JIOTUYECKH HETPOTHBOPEUYHUBYIO LETOUKY
paccykIeHMH C OHOpod Ha HW3yYeHHBbIE 3aKOHBI,
3aKOHOMEPHOCTHU M (PU3UUECKHE SBICHUS

OK 02. Ucnoabs3oBaTh
COBpPEMEHHBIE CPEJICTBA
MIOWCKA, aHAJIM3a

Y MHTEPIIPETAUU
uHpOpMaUn

1 uH()OpPMaIOHHBIE
TEXHOJIOTUH

JUTS BBITIOJTHEHUS 32144
npodecCuoHaATBLHOM
JeSITeITbHOCTH

JIMYHOCTHBIE PE3yIbTATHl  JTOJDKHBI
HEHHOCTU HAYYHOTO MMO3HAHUS:

- c(hopMHPOBAaHHOCT, MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YpPOBHIO Pa3BUTHUS HAyKH M OOILECTBEHHOM
MIPAKTHUKH, OCHOBaHHOTO Ha Jaore KYJbTYD,
CIOCOOCTBYIOIIETO OCO3HaHUIO CBOET0O  MecTa B
MOJIUKYJIBTYPHOM MUDE;

- COBEPIICHCTBOBAHME SI3BIKOBOM M UYUTATENIbCKON KYJIbTYPHI
KaK CpeACTBa B3aMMOJICHCTBUS MEXKIY JIOABMH U TIO3HAHHS
MUDA;

MeranpeaMeTHple  pe3yJabTaThl  JIOJDKHBI  OTPa)aTh:
OBnaneHre yHUBEPCATbHBIMU Y4YEOHBIMH TO3HABaTEIbHBIMU
JEUCTBUSAMMU:

B) pabota ¢ uHpoOpMaIuei:

- BJIAJICTh HABBIKAMU TIOJTyYeHUsI THPOPMAITUU W3 HCTOYHUKOB
pa3HBIX THUIOB, CaMOCTOSTEIbHO OCYIIECTBIATH MOMCK,
aHAJIN3, CUCTEMATH3AIMI0 W WHTEPIpETAHi0 HH(pOpMAaIiH
pa3IMYHBIX BUIOB U (HOPM MPEICTABICHHUS,

- CO3/1aBaTh TEKCTHl B pa3jMYHBIX (opmarax Cc ydeToMm
Ha3Ha4YeHHs] WH(OpMAlMKU U 1EeNeBOM ayAuTOpUU, BHIOMpas
ONTUMABEHYIO (POPMY TIPEICTABICHHS U BU3YyaTU3alliy;

- OLEHUBATh JIOCTOBEPHOCTb, JIETUTUMHOCTH HH(OpPMAIH,
€€ COOTBETCTBHE MTPABOBBIM U MOPAIBHO-3TUYECKUM HOPMaM;
- UCIIONb30BATh CpencTBa UHGOPMaIIMOHHBIX
¥ KOMMYHHKAITMOHHBIX TEXHOJIOTHH B PEIICHUN KOTHUTHBHBIX,
KOMMYHHMKATHBHBIX M OpPraHM3AIMOHHBIX  33Jad  C

OTpakaTb B 4YacTH

I[IP6 5. VYMmeHue yuuThIBaThb TI'paHULBl IPUMEHEHUS
U3y4YEHHBIX (PU3MYECKUX MOJeNeil: MaTepuanbHas TouKa,
MHepIaibHask CHCTEMa OTCYETa, UCATbHBIN Ta3; MOJIEIH
CTPOEHUS Ta3oB, XKHUIKOCTEH U TBEPHBbIX TeJ, TOYCUHBIH
QNIEKTPUYECKUI  3apsij,  sAepHas  MOJENb  aTroMa,
HYKJIOHHasT MOJIeJIb aTOMHOIO sJpa IpU pelleHHH
bu3HYeCKUX 3a/1a4;

ITP6 9. CdhopmupoBaHHOCTh COOCTBEHHOM IO3HMIIMH I10
OTHOILICHMIO K (PU3UUECKON HHPOPMALIUH, TOTyYaeMOil u3
pasHbIX MCTOYHUKOB, YMEHHMH MCIIOJb30BaTh LU(POBLIE

TEXHOJIOTUU JUIS IIOMCKA, CTPYKTYpHUPOBaAHUS,
MHTEpHpeTallui U TNpeACTaBleHUs] y4eOHOW M HaydHO-
MONYJIAPHOMN nH(popMaluu; pasBUTHE YMEHUH

KPUTHYECKOTO aHAJIM3a MoIy4aeMoi HHPOopMaIuu
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co0uroIcHEM TpeGoBaHMit HPrOHOMUKH, TEXHUKU
0€30MacHOCTH, TUTHEHBI, PECYypCOCOEPEIKECHUsI, MPABOBBIX H
THYECKUX HOPM, HOPM MH(OPMAIIMOHHON 0€30IacCHOCTH;

- BJIaJICTh HABBIKAMH PACIO3HABAHUS U 3alIUTH HH(OpManuy,
nHGOPMAIIMOHHOHN 0€30MaCHOCTH JINYHOCTH

OK 03.
IInanupoBaTh

U peaJin30BbIBATh
COOCTBEHHOE
npodeccuoHanbHOe
U IMYHOCTHOE
pa3BuUTHE,
peANPUHIMATEIBCK
VIO AESITeTbHOCTD

B
npoeccuoHanbHOM
chepe,
UCIIOJIb30BaTh
3HAHMA 110 IPABOBOMU
1 (PMHAHCOBOU
IPaMOTHOCTH

B Pa3IMYHBIX
KU3HEHHBIX
CUTYaLIUAX

JInyHOCTHBIE pE3yNbTaThl JOJDKHBI OTpaxkaTh B YacTu
JTyXOBHO-HPABCTBEHHOTO BOCITUTAHUSA:

- CIOCOOHOCTh  OIICHMBATh CUTYallMI0 M
OCO3HAHHBIE pEUICHUs, OPUEHTUPYSICh Ha
HPABCTBEHHbIE HOPMBI U IIEHHOCTH;

- OCO3HaHUE JMYHOrO0 BKJIAJL B IOCTPOCHUE YCTOMYHUBOIO
Oynyero;

MeranpeameTHbie  pe3yJbTaTbl  JOJKHBI OTpaXKaTh:
OBnazneHre yHUBEPCAIbHBIMU PETYJISTUBHBIMU JCHCTBUAMMU:
a) caMOOpTaHMU3aIIUs:

- CaMOCTOSITENIFHO ~ OCYIIECTBISTH  IO3HABATEJIBHYIO
JeSATEIbHOCTD, BBISIBIIATD POOJIEMBI, CTaBUTH
u (popmMynupoBaTh COOCTBEHHBIE 3a/ladyll B 00pa30BaTENbHOM
JESATEIbHOCTH U )KU3HEHHBIX CUTYyaIlUsX;

- CaMOCTOSITEIbHO COCTaBJATHh IUJIaH PEIIeHUs MpOoOIeMBbI
C  YuY4eTOM  MMEIOIIUXCS  PECYpCOB, COOCTBEHHBIX
BO3MOKHOCTEN U MPENOYTEHUH;

- 1aBaTh OLICHKY HOBBIM CUTYaIlUsIM;

-pacHIMpsATh, paMKHU Y4EOHOro MpeaMeTa Ha OCHOBE JIMYHBIX
MPEANIOYTEHU;

- JenaTh OCO3HaHHBIM BBIOOp, apryMEHTHUPOBATH €ro, OpaTh
OTBETCTBEHHOCTbH 32 PEIICHUE;

-cioco0cTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO IHIMPOKOM
SPYIMILUU B Pa3HbIX O0JACTSAX 3HAHUM, TOCTOSHHO MOBBIIIATh
CBOM 00pa3oBaTeNbHBIN U KyJIbTYPHBIH YPOBEHB;

0) CaMOKOHTPOJIb:

UCIIONB30BaTh MpHEeMbl pedIeKCUU Jid OLEHKH CHUTYyallH,
BBIOOpA BEPHOTO PEIICHHUS,

NPUHUMATh
MOpaJIbHO-

I1P6 9. CdhopMUpOBaHHOCTH COOCTBEHHOU MO3UIIMU TI0
OTHOILIEHHUIO K (PU3NYECKOI nH(pOpMaLIKH, TOTydaeMOl U3
pasHbIX MCTOYHUKOB, YMEHHMH MCIIOIb30BaTh LU(POBLIE
TEXHOJIOT U JUISL IIOMCKa, CTPYKTYypHUpOBaHMSI,
MHTEpIpeTallud U INpeACTaBlIeHUs y4eOHOW M HaydHO-
MIONYJIAPHOMN uHpOpMAIHH; pa3BUTHE YMEHUH
KPUTHYECKOI'0 aHaJIN3a MoJlyyaeMoi HH(pOopMaLuu
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- YMETh OIICHUBAaThb PUCKHM U CBOEBPEMEHHO IPUHUMATH
pelIeHus 1o UX CHIKEHUIO;

B) SMOIIMOHAJIbHBIN MHTEJIICKT

- CTPEMJICHHE K JOCTM)KCHHIO LIEJTU W YCIeXy, ONTHMU3M,
WHULIMATUBHOCTh, YMEHHE JI€MCTBOBATh, MCXOAS U3 CBOUX
BO3MO>KHOCTEI;

- CIOcOOHOCTh TOHUMATh SMOIIMOHATILHOE COCTOSIHHUE APYTHUX,
YYUTBIBATh €r0 TMPU  OCYIIECTBIEHWH KOMMYHHUKAIUH,
CIOCOOHOCTH K COUYBCTBHIO U CONIEPEIKUBAHUIO;

- CITOCOOHOCTH BBICTPAUBATh OTHOIICHHS C IPYTHMH JIFOIbMH,
3a00THTHCS, IPOSBIISITE HHTEPEC M pa3pemiaTh KOHQIUKTHI

OK 04. 3ddexTruBHO
B3aMMO/ICHICTBOBATh
1 paboTaTh

B KOJJICKTHBE

U KOMaHjie

JInyHOCTHBIE pE3ynbTaTbl JOJDKHBI OTpa)kaTb B YacTH
LIEHHOCTU HAYYHOT'O MMO3HAHUS:

- OBllaJicBaHME HAaBBIKAMH  Yy4eOHO-HCCIIE0BATEILCKOM,
MPOEKTHOM U COLMAJIbLHOW JIEATEIIbHOCTH;

MeranpeameTHele  pe3yJbTaThl JIOJIKHBI OTpaXKaTh:
OBnanenue YHUBEpCAIbHBIMU KOMMYHHUKATUBHBIMU
NEUCTBUSIMU:

0) COBMECTHAsI IS TEIILHOCTb:

- TOHMMaTh U HCMOJb30BATh NPEHMYIIECTBA KOMaHIHOU
Y UHIUBUYAJIbHOU paboTHI;

- BBIOMpATh TEMATHKy W METOJbl COBMECTHBIX NEHCTBUH C
y4eTOM OOLIMX MHTEPECOB M BO3MOXKHOCTEH KaXKIOro ujeHa
KOJUIEKTHUBA;

- MPUHUMATH
OpraHU30BbIBATH
¥ KOOPJIMHUPOBATH JEHCTBUS IO €€ JTIOCTUKEHUIO: COCTABIIATh
IaH JEHUCTBUM, paclpelensTh pOJM C YYETOM MHEHHU
YYaCTHUKOB, O0CYXKIAaTh PE3yJIbTaThl COBMECTHON PaOOTEHI;
-OLICHMBATh KAau€CTBO CBOEro BKJIaJa M Ka)JOr0 y4YaCTHUKA
KOMaH bl B OOIIHIA Pe3yJbTaT IO pa3pad0TaHHBIM KPUTEPHUSIM;
-IpeajaraTb HOBBIE IPOEKTHI, OLICHWBATh HIEU C IMO3ULIHUU
HOBU3HBI, OPUTHHAIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;
KOOPAMHHUPOBATH U BBIOJIHATH paObOTY B YCIOBHUSAX PEaIbHOTO,

Leau COBMECTHOI JIeSITEeILHOCTH,

I[IP6 10. Omnagenwe ymeHUSIMH padOTaThb B TPyIIE

C BBINIOJIHEHHEM PA3JIMYHBIX  COLMAIBHBIX  POJIEH,
IUTAHUPOBATD paboty TpYIIIbL, paloHaIbHO
pacmpeeniaTb  JACSATENbHOCT B HECTAHAAPTHBIX

CUTyallUsiX, aJE€KBAaTHO OLICHMBATH BKJIAJ KaXJIOIO H3
Y4aCTHUKOB TPYIIIIbI
B pellieHUE paccMaTpUBaeMON MPOOIEeMbI

12




BUPTYAITHHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;
-OCYIIECTBIATh TIO3UTUBHOE CTPATETHYECKOE MOBEICHHE
B Pa3MYHBIX CUTYallUsX, TMPOSIBISATH TBOPUECTBO W
BOOOpakeHUE, ObITh HHUITUATHBHBIM.

OBnasieHre YHUBEPCATBHBIMU PETYISTUBHBIMU JCHCTBHUSIMHU:
T') MPUHATHE C€0s U JPYTUX JIIOJICH:

- TPUHAMATh MOTHBBI M apPTYMEHTBI JIPYTHX IIIOJEH TpH
aHaJIM3e Pe3yJIbTaToOB JICATEIILHOCTH;

- MPU3HABAThH CBOE MPABO M MPABO JPYTHX JIFOJICH HA ONTHOKHY;
- pa3BHBATh CIIOCOOHOCTh IOHUMATh MHP C TTO3UIHH JAPYTOTO
YeJIoBeKa

OK 05 Ocy1iecTBasiTh
YCTHYIO

Y IUCbMEHHYIO
KOMMYHUKAITUIO

Ha TOCYyAapCTBEHHOM
si3pIKe Poccuiickoit
denepanuu

C yu4eToM
0COOEHHOCTEN
COIMAJILHOTO

1 KYJbTYPHOTO
KOHTEKCTa

JIn4HOCTHBIE PE3yNbTATHI
ACTETHUYECKOT0 BOCIIUTAHUS:
- 3CTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOUas 3CTETUKY ObITa,
HAay4YHOTO M TEXHUYECKOIO0 TBOPYECTBA, CIOPTa, TpyAa
U O0IIECTBEHHBIX OTHOIICHUI;

B 00JIACTH MATPUOTUIECKOTO BOCITUTAHUS TPOSIBIISATH:
-IIEHHOCTHOE OTHOILIEHHE K TOCYJIapCTBEHHBIM CHUMBOJAM,
HUCTOPUYECKOMY U TNPUPOJHOMY HACIEAMIO, MaMSATHHKaM,
TpaauusaM HaponoB Poccun, noctuxkenusam Poccun B Hayke,
UCKYCCTBE, CIIOPTE, TEXHOJIOTUAX U TPYIE;

JO0JDKHBI OTpaXaTb B 4YaCTHU

MeranpeameTHbIe pe3yIbTaThI JIOJIKHBI OTpaXKaTh:
OsgnagcHue YHUBEpCATbHBIMU KOMMYHHUKATHBHBIMU
NENUCTBUSIMU:
a) oO1IeHue:

- OCYILIECTBIISITh KOMMYHHKAIIMK BO BeeX c(hepax KU3HU;

- pacmo3HaBaTh HeBepOaIbHBIE CpeACTBA OOIIECHNUS, TOHUMATh
3HAYEHUE COLMAJIbHBIX 3HAKOB, PAcIO3HaBaTh MPEIIOCHUIKH
KOH(JIMKTHBIX CUTYAIIUH U CMTYaTh KOH(DIUKTHI;

- Ppa3BepHYTO M JIOTUYHO H3JaraTb CBOK TOYKY 3PEHHS
C MCIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB

I[IP6 1. CdopMHupoOBaHHOCTH MPEACTABICHUH O POJIH
1 MecTe (PM3UKH U aCTPOHOMHHU B COBPEMEHHOW HAay4HOU
KapTHHE MHpa, O CHUCTeMOooOpasyroued ponu (U3NKU
B pa3BUTUU €CTECTBEHHBIX HayK, TEXHUKHU
U COBPEMEHHBIX TEXHOJOIMH, O BKJIAJE POCCUHCKUX
U 3apyOeXHbIX YYCHBIX-(QU3UKOB B pa3BUTHE HAYKH;

[IOHUMaHue (U3NYECKOH CYIIHOCTH  HaOJII0JaeMbIX
ABJIIGHUH  MHKpPOMHpa, MakKpoMHpa M  MErammpa;
[IOHUMaHWE pOJM  aCTPOHOMHUU B  INPAKTHYECKOU
JEeSITEIbHOCTH 4eJI0BeKa

U JaJbHEeWIIeM HayYHO-TEXHWYECKOM DPAa3BHTHH, DPOJU
¢u3uku B HopMUPOBAHUH KPYro3opa U (HyHKIIHOHAIEHON
IPAMOTHOCTH 4e€JOBEKa ISl PEUICHUS MNPaKTHYECKUX
3amaq

OK 07. ConeiicTBOBaThH
COXPaHEHUIO
OKPY’KAIOIIEH CpeIbl,

JIMYHOCTHBIE PEe3yJdbTAaThl JIOJKHBI
9KOJIOTUYECKOTO BOCIIUTAHUS:
- cOpMHUPOBAHHOCTh YKOJIOTHUECKON KYJIbTYpbl, TOHUMaHHE

OoTpaXaTb B YaCTH

I[IP6 8. CdopMHPOBAaHHOCT, YMEHHUS TMPHUMEHSTH
MOJIy4YeHHbIE  3HAHUS U1 OOBSICHEHUS  YCJIOBUH
MpOTeKaHus (PU3NYECKUX SIBICHUHA B TPHPOAE M s
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pecypcocOepexeHuIo,
NPUMEHSTh 3HAHUS
00 U3MEHEeHUU
KJIMMATa, PUHIINTIBI
OepeKIMBOTO
IIPOM3BOJICTBA,

3P PEeKTHBHO
IEVCTBOBATH

B YPE3BBIYANHBIX
CUTYyaIHSIX

BIUSIHUS ~ COI[MAJIbHO-3KOHOMUYECKMX  TPOLECCOB  Ha
COCTOSIHUE MPHUPOJHOM M COUMAIBHOM Cpeabl, OCO3HAHUE
TII00aTFHOTO XapaKTepa IKOJIOTUIECKUX MPOOIIeM;

- IUJAHUPOBAHUE U OCYILECTBICHUE ACHCTBUI B OKPYIKAIOIIEH
Cpele Ha OCHOBE 3HAHMA LEJIeHd YCTOMYMBOIO PAa3BUTHUSA
YeJI0BEYECTBA;
AKTUBHOE  HENPUSITHE
OKpYXalollleil cpee;

- AKTMBHOE HEIpUATHE JIEUCTBUH,
OKpYKalollleil cpee;

- YMEHHUE POTHO3UPOBATH HEOIATOMPUATHBIE YKOJIOTHUECKUE
NOCJIEJICTBUS MPEAIPUHUMAEMBIX IEHCTBUN, NPEIOTBPAIIATh
ux

JEUCTBUM, TNPUHOCALIUX  BpEX

MMPpUHOCAIINX BpPCA

NPUHATUSA TPAKTUYECKUX PELICHUHM B IIOBCEIHEBHOMN
KU3ZHU

s oOecniedeHuss 0Oe30macHOCTH TMpU  OOpalieHuu
¢ OBITOBBIMU MPUOOPAMU U TEXHUUECKUMH YCTPOUCTBAMU,
COXpaHEHHMsS  370pPOBbS WU COONIOACHUS  HOPM
HKOJIOTMYECKOTO TOBEIEHUS B OKpYXKaIOILeH cpene;
MOHUMaHHE HEOOXOAMMOCTH TNPUMEHEHUS JOCTHKCHHUN
bu3uKu

Y TEXHOJIOTUH TSl pallHOHAIBHOTO PUPOAONOIH30BAHMUS

[1IK 1.3. BeinosHsTh
rpaduueckue
paboTHI IO
COCTaBJICHUIO
KapTorpaguueckux
MaTepHUaoB.

- copMHPOBAHHOCTDH T'PAXkAAHCKON MO3UIMHU 00YyYaroIIerocs
KaKk AaKTUBHOTO ¥ OTBETCTBEHHOTO WIEHA POCCHUICKOTO
00111eCTBA;

- OCO3HAHHE CBOWX KOHCTHTYIIMOHHBIX MPaB M 00S3aHHOCTEH,
yBa)KCHHE 3aKOHA U MPAaBOMOPSIKA;

- TOTOBHOCTh K TpPYIy, OCO3HAHWE IICHHOCTH MAacTEpCTBa,
TPYIOTFOOHE;

- TOTOBHOCTh M CIOCOOHOCTh K OOpa3OBaHHIO W
caM000pa30BaHHUIO HA MPOTSHKEHUU BCE KU3HU;

- CITIOCOOHOCTBIO ¥ TOTOBHOCTBIO K CAMOCTOSITEIIBHOMY TTOMCKY
METOJIOB pPEIIEHUS MPaKTUYECKHX 3aJad, MPUMEHEHUIO
Pa3IUYHBIX METOJIOB TIO3HAHHS,

- CaMOCTOSITEIBHO COCTABJISITh IUIAH PELIEHUS MPOOJIEeMBbl C
Y4eTOM MMEIOIIUXCSI PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH
Y TIPEINIOYTEHUM.

[IP6 6. Bragenue OCHOBHBIMH METOJAMH HAYYHOTO
MO3HAHUS, UCHONB3YEMbIMH B (QHU3UKE: TPOBOJIUTH
MPSIMBIE ¥ KOCBEHHBIE U3MEPCHUsI (U3MUECKUX BEIIMYHWH,
BEIOMpAsi ONTUMATBHBIN CIOCO0 U3MEPEHUS M HUCIOJB3Ys
W3BECTHBIC METOJbl OIEHKH MOTPEIIHOCTeH H3MEpPEHUH,
MPOBOANTH WCCIEAOBAaHUE 3aBUCUMOCTEH (PH3MUecKux
BEJIMYUH C HCIOJB30BAHUEM TIPSAMBIX H3MEpPEHUH,
OOBSICHATh  TOJNYYCHHBIE  PE3YJIbTAThI,  UCIOJIb3YS
(du3uYecCKue TEOpUH, 3aKOHBI W TIOHATHS, W JejaTh
BBIBOJIBI; COOJIFOJIaTh TIpaBmiia O€30MacHOrO TpyJa TpH

NPOBEJICHUN  HCCIICIOBaHUH B  paMKax y4eOHOro
IKCIIEPUMEHTA " y4eOHO-HCCIIeI0BATEbCKOM
JeSTEeTbHOCTH c UCTIOJIb30BaHUEM IU(PPOBBIX
U3MEPUTEIbHBIX YCTPOWCTB " 71a00paTOPHOTO
00opyI0BaHNS;

I[MP6 8. CdopMupoBaHHOCTH yMEHHS TPHUMEHSTH
MOJYYCHHbIC  3HAHUS Ui OOBSICHEHHS  YCIIOBHMA

npoTeKaHus (PU3MYECKUX SBICHUNA B TPUPOAE W IS
NPUHATHS TIPAKTUYECKUX PEIICHUH B ITOBCEIHEBHOU
KU3HU 1S 00ecTieueHrst 0€30MaCHOCTH MPU 0OPAIIEHUN C
OBITOBBIMU MPHOOpPAMH M TEXHUYCCKHMHU YCTPOHUCTBAMH,
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COXpaHEHHMsS  370pPOBbS WU COONIOACHUS  HOPM
HKOJIOTUYECKOTO TIOBEJICHUSI B OKpY’KAaIOIIeW cpeje;
MOHUMaHHe HEOOXOAMMOCTH TNPUMEHEHUs JOCTHXCHHUN
Gu3MKKH W TEXHOJIOTMH  JJIsI  palMOHAIBHOTO
MIPUPOIOTIOB30BAHHUS.

ITP6 9. CdhopmupoBaHHOCT, COOCTBEHHOM IO3HMIIMH I10
OTHOLICHUIO K (PU3NUECKON HHPOPMALIUH, TOTydaeMOil u3
pa3HBIX MCTOYHUKOB, YMEHHI HCIIOJB30BaTh IH(POBHIC

TEXHOJIOTUU JUIS IIOMCKA, CTPYKTYpHUPOBAHUS,
MHTEpIpeTallul U INpeACTaBIeHUs Yy4eOHOW M Hay4dHO-
MONYJIAPHOMN uHpOpMAIHH; pa3BUTHE YMEHUH

KPUTHYECKOI0 aHAJIM3a MoTyyaeMoi HHpOopMaIuu.
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2. CTpyKTypa M coaep:kaHue 0011e00pa30BaTeIbHON U CIUIIIMHBI

2.1 O0beM AUCHMILVIMHBI U BUABI Y4eOHOH padoThl

Bun yueOHoil padoThl O0bem B
yacax

O0bem o0pa3oBaTeIbHOM NPOrPaMMbl THCHUTIIHHBI 186

OcHoBHOe conepxxaHue 174

B T.Y.

TEOPETUYECKUE 3aHATUSA 38

JlaGopaTOpHO-IIPAKTUYECKUE 3aHATHUS 136

IIpodeccuonaibHO OpHEeHTHPOBAHHOE CO/lep:KaHue (CoepKaHue 58

NMPUKJIATHOTO0 MOYJIAA)

IIpomexyTounas arrecTaums (3K3aMeH) 12
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2.2. TeMaTu4eCKHUH IJIAH U COJePKaHUE TUCUUILIMHBI «PU3UKA»

e . Conep:xxanmne yueOHOro marepuaJjia (0CHOBHOE M MPOdecCHoOHAIBHO- Oo0bem Z%Ez
pA3IeIon H TeM OPHUEHTHPOBAaHHOE), JIA00PATOPHbIE U NpaKTHYeCKHe padoThI, CAMOCTOSATEIbLHASA 4acoB -
paboTa o0yyaromuxcsi, HHAUBUAYAJIbHBINA MPOEKT (eciu npedycmompeHtul) (Klogbzliﬂ
1 2 3 4
Coaep:xkaHue yueOHOro MaTepuaja: OK 03
Teoperuueckue 3aHaATHA OK 05
®uzuka — (QyHIaMeHTadbHas Hayka O Mpupoje. EcTecTBeHHO-HAY4YHBIM METO.
Beenenune. ®u3Kka ¥ | MO3HAHUSA, €0 BO3MOKHOCTH M TPaHUIIBI PUMEHUMOCTH. DKCIIEPUMEHT U TE€OpUs B
METOJbl HAYYHOT'O npolecce Mo3HaHus Npupoabl. MoaenupoBanue GU3NYECKUX SIBICHUN U MPOIIECCOB. 1
MO3HAHUS Pounb skcriepuMeHTa 1 TEOpUU B IpoLEcce MO3HAHUS PUPoibl. PU3nyecKast BEIU4YHMHA.
duznyeckre 3aKOHBL. ['paHUIBI MPUMEHUMOCTH (U3HUYECKUX 3aKOHOB WU TEOPHUH.
[Ipunuun cootrBerctBus. IloHATHE O (u3nueckoil kaptuHe Mmupa. llorpemmnoctu
U3MEPEeHUN (PU3NYECKUX BEIUYHH.
Paznes 1. Mexanuka 30
Coaep:xkaHue y4eOHOT0 MaTepuaJja: OK 01
Teoperuuyeckue 3aHATHS OK 02
*[Ipogheccuonanvro-opuenmupo8anHoe cooepicanue 85 82
MexaHnndeckoe JBUKEHHWE M €ro BHIbl. MarepuanbHas Touka. CKalsgpHblE U OK 07
BEKTOpHbIE (PU3NYECKHE BEJIWYMHBI. OTHOCHUTEIBHOCTh MEXAHWYECKOI'O JBHUKEHUS. MK 1.3.

Tema 1.1 OCHOBBI
KUHEMATUKA

Cuctema orcuera. Ilpunuun otHocutenbHOCTH [amunes. CrocoObl omUCaHUS
nBvkeHus. Tpaexkmopusa. I[lymo. [lepemewenue. Pasnomepnoe npamoauHeunoe
osudrcernue. Crxopocms. YpaBHEHHE IBUKEHUA. MIHOBEHHAs U CpPeIHSAS CKOPOCTH.
Yckopenue. Ilpamonuneiinoe osudicenue ¢ nNOCMOAHHLIM yCKOpeHueM. Jleudcenue ¢
NOCMOAHHBIM YCKOpeHuem c60000H020 nadenus.. PaBHOMEpHOE TBUXKEHUE TOYKU IO
OKPYHOCTH, YyTJIOBasi CKOpOCTh. LleHTpocTpemurenbHoe yckopeHue. KunemaTuka
a0COJIIOTHO TBEPJIOTO Tea.
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JlabopaTopHbie pabOTHI:
*[IpogheccuonanvHo-opueHmupo8anHoe cooepicanue
JlaGopatopnas padota Ne 1. «Hccredosanue pasnoyckopenno2o 0sudicenus bes

HAYALHOU CKOPOCMUY;
JlaGopatopHas pabota 2. «Hccredosanue 08udicenuss meaia no OKPYICHOCIU.

[IpakTrueckue 3aHATHS
*[IpogheccuonanvHo-opueHmuposanHoe cooepricanue
Pemenue rpaduueckux 3amad mo reme « OCHOBbI KWHEMATHUKI

[IpakTrueckue pabOTHI:

N3mepenne MraHoBeHHOUN CKOpocTH. VcciemoBaHWe COOTHOIICHHUSI MEXKIY ITyTSMH,
MIPOMICHHBIMU TEJIOM 3a TOCJEAOBATEIbHBIE PaBHBIC TPOMEKYTKH BPEMEHU TpHU
PaBHOYCKOPEHHOM JBMKEHUU C HAYaJIbHOW CKOPOCTHIO, paBHOW HYy0. M3ydeHwue
JBYDKEHUS TapuKa B BSA3KOW JKUIKOCTU. M3ydeHuwe NBWKEHHS Tena, OpOIICHHOTO
TOPU30HTAJIBHO.

TexHHUeckne yCTpONCTBA M MPAKTHUYECKOE NPUMEHEHHE: CIUIOMETD, IBHIKCHHUE
CHapsIJIOB, IICTTHBIC U PEMEHHBIC TTepeaadn, OAITUITHUKH, IBUKCHUE HCKYCCTBEHHBIX
CITyTHHKOB.

Tema 1.2 OCHOBBI
TAHAMUKA

ConeprxaHue y4e0HOro MaTepuaJa:

Teopernueckue 3aHATUA

OcHoBHas 3amada guHamuku. Cmima. Macca. 3akonsl Mexanuku Hprotona. Cuibl B
npupone. Cuiia TSKECTM W CUjla BCEMUPHOTO TATOTEHHUSA. 3aKOH BCEMHPHOTO
taroteHus. IlepBasi kocmuyeckass CKOpOCThb. JIBMIXKEHHME TIJIaHET M MAaJIbIX TeJ
Conneunont cucremel. Bec. HeBecomocts. Cunbl ynpyroctu. Cumel TpeHus. Cuna
COTNPOTUBJICHUSI TIPW JBIKCHUHU Tejla B JKUAKOCTH wiM Tase. IloctymartenpHoe u
BpalaTeIbHOe JIBHKEHHUE aOCOIOTHO TBEPJOTO Tesia. MOMEHT CHJIbl OTHOCHUTEIIBHO
ocu BparnieHus. [1neuo cunbl. YcnoBus paBHoBecus TBepaoro tena B MCO

JlabopaTopHbie paboTHI:
*IIpogheccuonanvHo-opueHmuposanHoe cooepaicanue
JlaGopaTopHas padota Ne 3. «Onpedenenue xcecmrocmu npyHCUHbLY,
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JlaGopartopHas padota Ne 4. «/M3yuenue c60600H020 nadenus meny.

[IpakTHueckue 3aHsIThsI

[Ipaktruueckue paboTel: M3ydyeHue nBrxeHus Opycka o HaKJIOHHOM IJIOCKOCTHU MO/
JIEVICTBUEM HECKOJIBKUX CHJI. T€XHUUYECKUE YCTPOUCTBA U MPAKTUUECKOE
[IPUMEHEHUE: NMOAIINUITHUKY, IBUKEHUE UCKYCCTBEHHBIX CIIYTHUKOB

Tema 1.3 3axkoHbl
COXpaHEHHUS B
MEXAHUKE

Conepxkanue yueOHOro MmaTepuaJa:

Teopernyeckue 3aHATHA

Nmnynece Tena. UMnyinbe cuibl. 3aKOH COXpaHEHUs UMITYJIbca. PeakTHBHOE ABUKEHHE.
Mexanndeckass pabora W MOIIHOCTh. KuHetnueckas o»Heprus. I[loreHrumanbHas
SHEPrusi. 3aKOH COXPAHEHUSI MEXAaHUYECKOW FHEepruu. PaboTa CHUIIBI TAXKECTU U CUJIBI
yopyroctu. IlpumeHeHnue 3akoHOB coxpaHeHus. Paborta cuiabl. MOIIHOCTH CHIIBI.
Kunernueckas 3Heprusi MaTepraibHON TOUKH. Teopema 00 H3MEHEHUH KUHETHYECKOM
sHeprun.  [loteHumansHass  sHeprus.  [loTeHuuanbHasgs  SHEPrUs  yOopyro
nedopMUpPOBaHHON MpYXUHBI. [loTeHIManbHas >HEprus Tejaa BOJIU3M MOBEPXHOCTH
3eMiu. YIIpyrue u Heynpyrue CToJIKHOBeHU. Mcnonb30BaHNE 3aKOHOB MEXAHUKH JIJISI
00BsCHEHUSI IBUXKEHUS HEOECHBIX TeN U JUIsl Pa3BUTUS KOCMUYECKUX MCCIIEIOBAHUM.
[IpakTuueckoe mnpuMeHeHHE (QU3NYECKUX 3HAHUN B TOBCEIHEBHOW IKU3HHM IS
HCIOJIb30BaHUsI IPOCTHIX MEXAHU3MOB, UHCTPYMEHTOB, TPAHCIIOPTHBIX CPEACTB

JlaGopatopHbie paOOTHI:

*[IpogheccuonanvHo-opueHmuposantoe cooepricanue

JlaGopatopnas pabota Ne 5. « U3yuenue 3axona coxpanenusi IHepeuu Ha npumepe
naoarowe2o meniay.

JlaGopaTopnas padota Ne 6. «Hccrnedosanue ynpy2o2o yeHmpaibHo20 y0oapay.

HpaKTI/I‘{CCKI/IC 3aHATUA

[IpakTruueckue paboOTHI:

N3yuenue cBsi3u CKOPOCTEH Tel mpu Heynpyrom ynape. MccinenoBanue cBsizu pabOThI
CUJIbI C U3MEHEHUEM MEXaHUYECKOU SJHEPTUM Tea.

TexHuueckne yCTpOMCTBA H NPAKTUYECKOE IPUMEHEHHUE: BOJOMET, KOIEp,
MPYKUHHBIN UCTOJIET, IBUKECHUE UCKYCCTBEHHBIX CITYTHUKOB M PAKeT.
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HMcnonp30BaHnEe 3aKOHOB MEXaHUKHU 1A 00BACHECHUS JABHMOXKXCHMUA HeOECHBIX TEJl U JJIA
pasBUTHUA KOCMHYCCKHX HCCHeﬂOBaHHﬁ, rpaHnbl HPUMCHUMOCTHU KJIAaCCUUYECKOM
MCXaHHKH. I/IMI/ITaI_II/IH HCBCCOMOCTHU

Paznen 2. «MoJieky/isspHas (pu3nKa 36
Conepkanue yueOHOr0 MaTepuaJa: OK 01
Teopernyeckue 3aHATHHA OK 02
- OK 03
[ Ipogeccuonanvro-opueHmuposanHoe cooepicanue OK 04
OCHOBHbBIE TMOJIOKEHUSI MOJIEKYISIPHO-KUHETUYECKOM Teopuu. Pasmepsl W Macca OK 05
MOJIEKYJ U aToMOB. bpoyHoBckoe aBukeHue. CHiibl U SHEPIHUSl MEXKMOJICKYIISIPHOTO OK 07
B3aumoeicTBus. CTpoeHHe Ta3000pa3HbIX, KUIKUX U TBEPALIX Tel. MaeanbHblii ras. 2 IIK 1.3.
HaBnenue raza. OCHOBHOE ypaBHEHHE MOJEKYJSPHO-KMHETHYECKOW TEOpPUHU Tra30B.
Temneparypa u  ee  u3MepeHue.  AOCOJMIOTHBIA  HyJlIb  TEMIEPATYPHI.
Tepmonnnamuueckass mkana temmneparypbl. CKOpPOCTH JBHXKEHHUST MOJEKYI M HX
U3MepeHre. YpaBHEHUE COCTOSHUS UICANbHOrO rasa. M3zonpoyeccwbl u ux epaguxu.
Tema 2.1 OcHOBBI
1 azo8vie 3axkonvl. MoisipHas ra30Basi IOCTOSIHHAS.
MOJIEKYJISIPHO -
. JlabGopaTopHbie paboOTHI:
KUHETUYECKOU *
Teopun [ Ipogheccuonanvro-opuenmuposantoe cooepicanue 4
Jlabopatopnas pabota Ne 7. «M3yuenue 3axona boina-Mapuommay;
Jlaboparopnas padota Ne 8. «U3yuenue 3axona I eii-Jlroccakay.
[IpakTHueckue 3aHATHS
*IIpogheccuonanvro-opuenmupoganHoe cooepaicanue
Pemenne rpaduueckux 3amad no reMe « OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOM
TEOPUNY 6
[IpakTruueckue paboOTHI:
N3mepenne mMacchl BO3ayXa KiaccHOM komHate. MccnenoBanue 3aBUCUMOCTH MEXKITY
napaMeTpaMu COCTOSIHHSI Ppa3peKEHHOTo Tas3a. TexHUYecKkue YCTpOHCTBa U
IPAKTUYECKOE MPUMEHEHHE: TEPMOMETP, OapOMETp
Tema 2.2 OcHOBBI Conepxkanue yueOHOro MmaTepuaJia: 5

TCPMOINHAMUKHU

Teopernueckue 3aHATUA
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*IIpogheccuonanbHo-opueHmupoBanHoe cooepicanue

Buytpennsisi sHeprusi cuctembl. BHyTpeHHsisi sHeprusi ujeanbHoro rasa. Pabora u
TEIUIOTa Kak (opMbl Mepe/ladyr dHEpPruu. TermmoeMKoCThb. Y AelbHasi TEIUIOEMKOCTb.
KonmuuectBo  TemnoTel. YpaBHeHue TemioBoro OanaHca. [Ilepgoe  mauano
mepmoouHamuxu. Aouabamuwiii npoyecc. Bropoe Hadayio TepmoguHaMuku. [IpuHmmn
JIercTBUs TEIUIoBOM MamiuHbl. TerioBele asuratenu. KIIJ[ TemioBoro aBurarens.
TeXHUYEeCKHe YCTPOMCTBA M MPAKTUUECKOE IMPUMEHEHHE: IBUTaTElIb BHYTPEHHETO
cropaHusi, OBITOBON XOJIOAMIHHUK, KOHJIUITHOHED

JlaGopatopHbie paOOTHI:

*IIpogheccuonanvHo-opueHmupo8anHoe cooepicanue

JIaGopartopHas padota Ne 9. «/3mepenue nosepxHocmuo2o HamadiCeHust HCUOKOCHUY,
Jlabopatopnas padota Ne 10. 3ammra 1a00opaTOpHBIX padOT MO pa3aery
«MonexynsipHasi puzukay.

[IpakTHueckue 3aHATHS
*IIpogheccuonanvro-opuenmupoganHoe cooeparcanue
Pemenue rpadudeckux 3a1a4 o TeMe: « OCHOBBI TEPMOUHAMUKH»

Tema 2.3
ArperaTHsbie
COCTOSIHHS BEIIECTBA
1 (ha30BbIC TIEPEXOIbI

Conep:xanne y4eOHOro MaTepuaJa:

Teoperuuyeckue 3aHATHS

Ucnapenne u konaeHcauus. HachbllieHHBI map U ero cBoilcTBa. AOCONMIOTHas U
OTHOCHUTEJIbHAS BIAXKHOCTB Bo3ayxa. [[puOOpsI A1 onpeeneHys BIaXXHOCTH BO31yXa.
Touka pocel. Kumnenue. 3aBUCUMOCTh TeMIEpaTypbl KUIEHUS OT JaBJICHUS.
Kputnueckoe cocrosinue Bemectna. [leperpeTsiii map v ero uCroiab30BaHUE B TEXHUKE.
XapakTepUCTUKA KUIKOTO COCTOAHUA BeuiecTBa. II0BEpXHOCTHBIN CIIOM KUJIKOCTH.
OHeprus MOBEPXHOCTHOTO Ciosl. biavxHui mnopsanok. [loBepXHOCTHOE HaTsSKEHHE.
CmauuBanue. SIBneHuss Ha TpaHULE JKUAKOCTH C TBepAbIM Tenom. KanwmsuisipHbie
ABJIEHUS. XapaKTepUCTHKAa TBEPAOTO COCTOAHMS BewiecTBa. Kpucraminueckue u
amop(dHble Tema. Ympyrue cBoilcTBa TBepAbIX Ted. 3akoH ['yka. MexaHudeckue
cBoicTBa TBepAblx Ten. Ilmactuueckas (ocrtatounas) nedopmanus. TeroBoe
pacHIMpeHue TBEpAbIX Ted U skuakoctei. KoadduimeHt auHEHHOro paciimpeHus.
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Koaddumument o6bEMHOTO pacimpenns. YdeT paciuimpenusi B Texuuke. [LnaBnenue.
VYnenpHas temora IuiaBieHusa. Kpucrammszanms. [Ipaktmyeckoe NpuUMEHEHHE B
MOBCEIHEBHOM XM3HU (PU3MUECKUX 3HAHUHN O CBOMCTBAX ra30B, KUJKOCTEH U TBEPJIBIX
Tedl.

JlaGopatopHbie paOOTHI:
Jlabopatopnas pa6ora Ne 11. «OnpeneneHue BIaXHOCTH BO3TyXay,;

Jlabopatopnas pabota Ne 12. 3amura 1abopaTOpHBIX padoT Mo pa3aeny 4
«MonekynsipHasi pu3ukay.
[IpakTH4eCcKHe 3aHATUS
[IpakTueckass padora: TexHUUYECKHE YCTPOWCTBA M MPAKTUYECKOE MPUMEHEHUE: 6
TUTPOMETP U TCHUXPOMETP, KaJOPUMETP, TEXHOJOTHH IIOJYYEHUS COBPEMEHHBIX
MaTepHaJIOB, B TOM YHCJIE€ HAHOMATEpUaJIOB, © HAHOTEXHOJOTUU
Paszpnes 3. «J1eKTPOAMHAMHUKA» 50
Tema 3.1 Coaep:xkaHue yueOHOro MaTepuaja: OK 01
Onexrpudeckoe noiue | Teopernueckue 3aHATHS OK 02
DIIEKTPUYECKUE 3apsiibl. DIIEMEHTAPHBIN SJIEKTPUUECKUN 3apsi. 3aKOH COXpAaHEHUs 8112 82
3apaga. 3axkoH Kynona. Onexrtpuueckas NOCTOSHHAs. OJIEKTPUYECKOE  IMOJIE. OK 05
Hanpsxennocts anektpuueckoro nosst. [Ipununn cynepnosunnu noneu. [ IpoBogHnku OK 07
B DJIEKTpUYECKOM moiie. Juanektpuku B 3nekTpuyeckom mnoge. [lomsapuzamnus IK 1.3.
nudanekTpukoB. Pabora cun snekrpocraruueckoro modia. Ilorennuman. Pa3zHocTh 7
noTeHuanoB. CBsI3b MEXJy HaNpsSKEHHOCTbIO M Pa3HOCTHIO TMOTEHIHAJIOB
ANEKTPUYECKOTO MOJIs. DNEKTPOEMKOCTb. EMMHULIBI 351eKTpoeMKOoCTH. KOHAEHCaTOPBHI.
CoenuHeHue KOHJEHCATOPOB B OaTapero. DHEpPrust 3apsHDKEHHOrO0 KOHJIEHCATopa.
DHeprus syekTpuyeckoro nosst. [[puyMeHeHrne KOHIEHCAaTOPOB.
JlabGopaTopHble paboTHhI:
Jlabopatopnas padota Ne 13. «O3HaKOMIIEHHE C IIEKTPOU3IMEPHUTEIbHBIMU
nprudopamm»; 6

Jlabopatopnas pabota Ne 14. «Onpezaenenue 3apsia IEKTPOHA MTPU TTOMOITH
AIEKTPOJIU3AY;
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JlaGopartopnas padora Ne 15. «OnpeneneHue 3JIeKTPUICCKON EMKOCTH
KOHJIEHCATOPOBY.

HpaKTI/I‘-ICCKI/IG 3aHATHUA

N3mepeHne  2IEKTPOEMKOCTHM  KOHJEHcaropa. TexXHUYeckne  yCTpOMCTBA H
[IPAKTUYECKOE IMPUMEHEHHE: DIEKTPOCKOIN, DJJIEKTPOMETP, DIEKTPOCTaTHYECKasd
3alUTa, 3a3€MJIEHHE JJIEKTPOIpHOOpPOB, KOHAEHCATOp, KONUPOBAIbHBIM ammapar,
CTPYHMHBIN IPUHTED

Tema 3.2 3aK0HBI
[MOCTOSSHHOT'O TOKA

Conepxkanue yueOHOro MmaTepuaJa:

Teopernyeckue 3aHATHA

*[Ipogheccuonanvro-opuenmupo8annoe cooepicanue

YcnoBusi, HeOOXOAUMBIE JISI BOSHUKHOBEHUS U MOJJICP>KaHUS JIEKTPHUECKOTO TOKA.
Cuna TOoKa W IUIOTHOCTb TOKa. 3Jaxon Oma 0ns yuacmxka yenu. 3a8ucumocms
NEKMPULECKO20 CONPOMUBIIEHUST OM Mamepuand, JJIAHBI U TUIOMAAN MOTEPEIHOTO
CEUEHUs MPOBOJHUKA. 3a6UCUMOCTb INIEKMPUUECKO20 CONPOMUBNEHUS NPOBOOHUKO8
om memnepamypbi. TemnepaTypHbIii K03 HUITHECHT COMPOTHUBJICHUS.
Ceepxnposooumocms. PaboTa 1 MOIIHOCTH MOCTOSIHHOTO TOKa. TeruioBoe neHcTBUe
Toka. 3akoH JIxoyns—IJleHma. DnekTpoABIKyIas cujia UICTOYHUKA ToKa. 3akoH OMa
Ui TIONTHOW 1enmu. OnekTpudeckue 1enu. [lapamiensHoe W TOCIEIOBaTEIbHOE
COEIMHEHHE TPOBOJHUKOB. 3akoHbl Kupxroda mns y3na. CoenmMHEHHE UCTOYHHKOB
AIIEKTPUUECKOM SHEpPTHUH B OaTapero.

JlaGopatopHbie paOOTHI:

*[Ipogheccuonanvro-opuenmupo8anHoe cooepicanue

JlaGopartopnas padota Ne 16. «H3mepenue yoenbHoco conpomuenenus mamepuana
NPOBOOHUKAY,

JlaGopartopnas padota Ne 17. «H3yuenue 3axonos nociedosamenbHo20 cOeOUuHeHUs.
NPOBOOHUKOBY;

JlaGopartopnas padota Ne 18. «3yuenue 3axonos napanieibHoco coeOuHeHus
NPOBOOHUKOB Y,

14
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Jlabopatopnas padota Ne 19. «Mzmepenue 3/]C u 6uympenne2o conpomuenienus
UCMOYHUKA MOKAY;

JlabGopartopnas padota Ne 20. «Hccredosanue 3a8ucumocmu MOWHOCMU 1AMNbL
HAKAAUBAHUSL OM HANPANCEHUS. HA €€ 3AACUMAXY,

Jlabopatopnas padota Ne 21. «M3mepenne KIIJ] anexkrpoasurarens»;
Jlabopatopnas pa6ota Ne 22. 3amura 1a00paTopHBIX padOT MO pa3aeny «3aKOHbI
OCTOSIHHOT'O TOKay.

[IpakTHueckue 3aHATUS
*[IpogheccuonanvHo-opueHmuposantHoe cooepricanue
Pemenue rpaduueckux 3a/1a4d M0 TEME: «3aKOHbI IOCTOSAHHOTO TOKa»

[IpakTueckass padora: TexHUYECKHE YCTpPOWCTBA W MPAKTUYECKOE MNPUMEHEHUE:
aMIiepMeTp, BOJBTMETP, PEOCTAaT, HCTOYHHKH TOKA, JJIEKTPOHAIpPEeBaTEIIbHbIE
PUOOPBHI, JIEKTPOOCBETUTEIbHBIEC TPUOOPHI, TEPMOMETP CONPOTUBIICHUS

Tema 3.3
DIIEKTPUUYECKUN TOK
B Pa3JIMYHBIX Cpeliax

Conepskanue y4eOHOro MaTepuasa:

Teopernueckue 3aHATHA

DNIEKTPUYECKUA TOK B MeETajulaX, B 3JIEKTPOJUTAaxX, ra3ax, B BaKyyMe. DJIEKTPOJIU3.
3akoH snektponuza @Papazaes. DIEKTPOXMMHYECKUNA SKBHBAJICHT. Buabl ra3oBbIX
paspsnoB. TepMmosnekTpoHHas »sMmuccus. [lmazma. DOnekTpuyeckwii TOK B
nonynpoBogHukax. CoOcTBeHHass W TMpUMeEcHas mpoBoaAuMOCTH. P-n mepexon.
[TpumeneHne morynpoBoHUKOB. [10TyIIpOBOTHUKOBBIE MPUOOPHI

JlaGopaTopHbIe PaOOTHI

[IpakTryeckue 3aHATUA

Tema 3.4
MarauTtHoe mnoJie

Conep:xxanne y4eOHOro MaTepuaJa:

Teopernueckue 3aHATHA

BekTop nHAyKIMM MarHuTHOro nosist. HanpsikeHHOCTh MarHuTHOro mnouist. Jlencreue
MAarHUTHOTO TI0JI HA MPSIMOJIMHEWHBINA TPOBOJIHUK C TOKOM. B3auMonencTBre TOKOB.
Cuna Awmmepa. Ilpumenenue cunbsl Awmmepa. MarautHelii 1moToK. Pabora mo
MIEPEMENICHHIO MPOBOJHUKA C TOKOM B MarHUTHOM TT0JI€. /|eliCTBHE MarHUTHOTO TOJIA
Ha jaBwxkymmics 3apsa. Cuna Jlopenna. Ilpumenenue cuibl Jlopenna. Onpenenexnue
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YIEJIBHOrO 3apsijia. MarHuTHBIE CBOMCTBA BeElIeCTBA. MarHuTHas MPOHUIIAEMOCTb.
ConHedHast akTUBHOCTH U €€ BIHsIHUE Ha 3eMirt0. MarauTHeie Oypu

JlaGopatopHbie paOOTHI:

JlabopatopHas pabota Ne 23. «3yuenue nonynposooHuKoswix npuboposy. 2
[IpakTnueckue 3aHATUS -
Tema 3.5 Conepxkanue yueOHOro MmaTepuaJa:
OnexrpomaruutHas | TeopeTnuyeckue 3aHATHS
MHAYKOUSA SBnenue snexkrpoMarHuTHOW MHAYKIMH. [IpaBuno JleHua. 3aKoH 3J1€KTpOMarHuTHON 7
uHayKiuu. BuxpeBoe snextpuueckoe mone. IJ[C MHAYKIMHA B JIBHKYIIUXCS
MPOBOHUKAX. SIBIeHNE caMOMHIYKIMHA. HITyKTUBHOCTD. DHEPTUS MarHUTHOTO TIOJIS
TOKa. B3auMOCBSI3b 2JIEKTPUUECKUX U MATHUTHBIX TOJIeH. DJIEKTPOMArHUTHOE TI0JIe
JlaGopaTopHbie paOOTHI: )
JlabopatopHas pabota Ne 24. «M3ydeHue sBJICHHS 2JICKTPOMArHUTHON WHIYKIIHI.
[TpakTHYecKue 3aHATHS
[TpakTideckass pabora: TexXHWYECKHME YCTPOWCTBA W TPAKTHUYECKOE IPUMEHEHHE: 4
MOCTOSSHHBIC ~ MAarHHUTHI,  JJEKTPOMATHUTHI,  DAJICKTPOJBHUTaTeIb,  YCKOPHUTEIU
AIIEMEHTAPHBIX YaCTHUIl, MHAYKIIMOHHAS TT€Yb
Paszneu 4. «Kojsiebanus 1 BOJIHBI» 14
Tema 4.1 Copaep:kanue y4e0HOro MaTepHaJia: OK 01
Mexann4eckue TeopeTruueckue 3aHATHS OF 02
KOJICOAHHS U BOJIHBL | *[]poheccuonanbHo-0pueHmuposanioe cooepicanue 85 8‘51
Konebamenvnoe oguscenue. I'apmonuueckue konedbanus. Ce0600Hble MexaHUuuecKue OK 07
konebanus. llpeBpaiieHue sHEpPruM MpU KojedaTenbHOM JBWKEHUU. C800600HbIe ) K 1.3.

3amyxaroujue mexaHuueckue korebanus. MateMmatndyeckuid MasiTHUK. [IpyKUHHBIN
MasATHUK. Buinyscoennvie mexanuueckue rxonebanus. Pesoumanc. Ilonepeunvie u
npoOoJIbHble B0JIHbI. XAPAKTEPUCTUKHU BOJIHBI. 3BYKOBBIE BOJIHBI. YJBTPAa3BYK U €rO
MIPUMEHECHUE

Teopemuueckoe cooepiicanue:
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[Toctpoenue rpadukoB mo Teme: «KonebarenpbHoe nBuxkeHue. ['apMoHuWyeckue
kojeOanms. CBoOomHble MexaHmdeckwe Kosnebanms. CBOOOMHBIC 3aTyXarolmue
MexaHuueckue kosnebanusi. Pezonanc. [lonepeunsie u Mpoa0abHBIE BOJHBI. 3BYKOBBIC
BOJIHBD)

JlaGopatopHbie paOOTHI:
Jlabopartopnas pabota Ne 25. «Hccnedosarnue 3asucumocmu nepuooa u 4acmomol
CB0OOOHBIX KONCOAHUU MAMEMAMUYECKO20 MAMHUKA OM €20 OJIUHbLY.

HpaKTI/I‘-ICCKI/IG 3aHATHA

[IpakTueckass padora: TexHUUYECKHE YCTPOWCTBA W MPAKTUYECKOE NPUMEHEHUE:
3JIEKTPUYECKUHM 3BOHOK, TEHEPATOP NEPEMEHHOIO TOKA, JMHUU JIEKTPOIIepeaay

Tema 4.2
DIJIEKTPOMATHUTHBIE
KOJIcOAHUS U BOJHBI

Cojep:xaHue y4eOHOIro MaTepuaJja:

TeopeaneCKne JaHATHUA

*IIpogheccuonanvHo-opuenmupoganHoe cooepaicanue

Ce0b00mnbie  an1exmpomacHumusie  Kolebanus.  lIpeBpaiieHue  dHEPrUM B
kosnebarensHOM KOHType. Dopmyna Tomcona. 3amyxarowue snexmpomacHumHvle
konebanus.  I'enepamop  Hezamyxarowux — 21eKMPOMASHUMHLIX — KOAeOAHUU.
Buvinyoicoennvie  anekmpuveckue  konebauus. Ilepemennvii  mox. I'eHeparop
MIEPEMEHHOr0 TOKa. EMKOCTHOE M MHJIIYKTHUBHOE CONPOTHBIICHUS IIEPEMEHHOIO TOKA.
AKTHBHOE conpoTUBiIeHUE. 3aKk0OH OMa JUIsl 3EKTPUUECKON LENU MEPEMEHHOTO TOKA.
PaGota m MONIHOCTP TMEPEMEHHOTO TOKAa. Pe30HAaHC B SIEKTPUUYECKON IICTH.
Tpancdopmaropsl. Toku BeicOKkOi yacToThl. [lonyueHue, nepenavya u pacupeneaecHue
ANEKTPOIHEPTUH.  DJIEKTPOMAarHUTHOE TMOJIE Kak OCOObIii  BUJA  MaTEepuHu.
DnexkTpoMarHuTHbIE BOJIHBI. CBOMCTBA AJIEKTPOMArHUTHBIX BOJMH. Bubparop ['epua.
Omxkpovimotil konebamenvuvii konmyp. 1zoopetenue paguo A.C. [lonoBeiM. [lonsitue
o paauocssizu. [Ipunnun paaguocsssu. [lpuMeHeHne 3JeKTPOMarHUTHBIX BOJIH.

JlaGopatopHbie paOOThI
Jlabopatopnas pabota Ne 26. «M3yuenue padoTsl TpaHchopMaTopay.

[IpakTHuecKue 3aHATHUs
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[Ipaktuueckass pabota: TexHHueckue YCTPOMCTBA W MPaKTUYECKOE IMPUMEHEHUE:
MY3bIKAJIbHBIE UHCTPYMEHTHI, YJIbTPa3ByKOBasl THATHOCTUKA B TEXHUKE U MEIUIIMHE,
pazap, paadonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBYU-neup

Pasnea 5. «Onruka

14

Tema 5.1
[Ipupona cBera.
['eomeTpuueckas

ONTHKA

Conep:xxanne y4eOHOIro MaTepuaJa:

Teopernyeckue 3aHATHHA

Toueunblii CTOYHUK cBeTa. CKOPOCTh PaCpOCTPAHEHHUS CBETA. 3AKOHBI OTPAXKEHUS U
npenomiieHus: cBera. ConHeuyHble U TyHHbIE 3aTMeHud. [Ipunuun [toiirenca. [loaHoe
orpaxenue. JIunsel. [locTpoenne n3oOpaxeHus B muH3ax. GopMyina TOHKOW JTUH3HI.
VBenuuenne nuH3bL. [71a3 kak onrtuyeckas cucremMa. OnNTHYECKHUE MPUOOPHI.
Teneckonsl. Cuita cBeta. OCBEMIEHHOCTh. 3aKOHBI OCBEIIEHHOCTH

JlaGopatopHbie paOOTHI:
Jlabopatopnas pabota Ne 27. «OnpeneneHue moxkaszarelisi IpeJOMJICHUS CTEKIIa.

[IpakTnueckue 3aHATUS

TexHuueckue ycTpoicTBa M MPAKTHUECKOE MPUMEHEHHE: OUYKH, JIyna, (oToamnmapar,
POEKIIMOHHBIN anmnapar, MUKPOCKOII, TEJIECKO

OK 01
OK 02
OK 04
OK 05

Tema 5.2
BonHOBEIE CBOMICTBA
CBETAa

Conep:xanue y4eOHOTro MaTepuaJa:

Teopernyeckue 3aHATHA

Nurepdepennus cera. KorepeHTHOCTh CBETOBBIX Jyueid. MHTepdepeHIus B TOHKUX
ienkax. Konbia Herotona. Mcnonb3oBanue nHTepdepeHIIMM B HayKe U TEXHUKE.
Hudpakuus ceera. Judpaxkuus Ha 1MeTU B MapauieNbHbIX jdydax. JudpakunoHHas
pemierka. [lonstue o ronorpaduu. Ilonspuzanust nonepednsix BojH. [lomspuzanms
ceera. JIBoitHoe nmyuenpenomiieHue. [lomsipounbl. Jlucnepcus ceera. Buibl u3nydeHui.
Buasl cnektpoB. Cnektpbl ucnyckanus. Crnektpbl norjomeHus. CreKTpabHbIN
ananu3. CrieKkTpalibHbIE KJIaCcChl 3Be3/1. Y nbTpaduoneToBoe uznyuenue. Undpakpacnoe
u3inydyeHue. PenrrenoBckue syun. WX mpupoma wu coucrBa.  [llkana
3JIEKTPOMArHUTHBIX U3JTYYCHUN

JlaGopatopHbie paOOTHI:

OK 01
OK 02
OK 04
OK 05
OK 07
IIK 1.3

27




Jlabopatopnas pabota Ne 28. «OnpeneneHnue JUIMHBI CBETOBOM BOJIHBI C TIOMOIIIBIO
IU(PPaKIIHOHHON PEIIETKI;

JlaGopartopnas padota Ne 29. «DkcniepruMeHTaIbHOE ONPEACICHUE ONTUYECKON CUITBI
1 (DOKYCHOT'O pAcCTOSIHUS COOMPAIOIIEH JTMH3BDY.

[IpakTnueckue 3aHATUS

[TpakTudeckue paboThI: 2
HabGmrogenue nucnepcuu cBeta, MudpakiMOHHAs PEIIETKA, MOISPOUT
Tema 5.3 OK 01
CnenuanbHas Teopus | JIBHXKEHHE CO CKOPOCTBIO cBeTa. [10CTyaThl TEOPHH OTHOCHTEILHOCTH U CIIEICTBUS U3 OK 02
OTHOCUTEJIbHOCTH | HMX. VIHBapMaHTHOCTh MOZYJISI CKOPOCTH CBETa B BaKyyMme. JHeprusi nokos. Css3b 2 85 82
MacChl ¥ SHEPTUH CBOOOHOM YaCTHUIIBI. DIIEMEHTHI PENIITUBUCTCKON TMHAMHUKHU OK 07
IIK 1.3
Paznen 6. «kKBanToBasi pusnka 10
Tema 6.1 KantoBast | Conep:kaHue y4eOHOIro MaTepuaJia: OK 01
ONTHKA Teoperuueckne 3aHATHS OK 02
KBantoBas rumnore3a Ilnanka. TemnoBoe wuznydenue. KopnycKylsipHO-BOJHOBOM 85 gg
nyamu3M. @otonbl. l['mnoreza pe bpoinis 0 BOJHOBBIX CBOWMCTBaxX YacTHLI. 1 OK 07
CootHomienue HeomnpeneneHHocte ['eitzenbepra. JlaBnenue cBera. XUMHUYECKOE
neiictue ceera. OnbiTel [1.H. Jlebenesa u H.W. BaBunosa. ®otoaddexr. YpaBHenue
OvinmTenHa aa Goroaddexra. Buemmnunii porornexkrpuueckuii agdexr. Buyrpennuit
dororddexr. Tunsl porornementos. [Ipumenenue botodrpdexra
JlaGopatopHbie paOOTHI: 7
JlaGoparopnas pabora Ne 30. «HabmroaeHne CITIONIHOTO M JIMHEHYIATOr0 CIIEKTPOBY
[IpakTUueckue 3aHsATUS 2

Tema 6.2 Ousuka
aToMa ¥ aTOMHOTO

sypa

Copaep:kanne yaeOHOTro marepuaJa:

Teopernyeckue 3aHATHA

PasButHe B3risI0B Ha CTpOEHUE BellecTBAa. MOJAENIM CTPOEHHsS ATOMHOTO SApA.
3aKOHOMEPHOCTHU B aTOMHBIX CIIEKTPax Bojaopoaa. AnepHas Monaenb aroMa. OnbITh .
Pezepdopaa. Mogens atoma Bomopona no H. bopy. KBantoBeie moctynatsel bopa.
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Jlazepnl. PanMoOakTUBHOCTb. 3aKOH pPaJAMOAKTUBHOrO pacnaja. PaauoakTHUBHbBIC
npespanieHust. CiocoObl HAOMIOIEHUS U PETUCTPALINU 3aPSKEHHBIX YacTUll. DPQeKT
Basunoa — YepenkoBa. CtpoeHure aToMHOro sjapa. Jledekr macchl, 3HEprus CBSA3H U
YCTOMYMBOCTh aTOMHBIX sfep. SnepHesle peakuuu. SlnepHas dHEpreTuka.
DHepreTuYecKui BBIXOJA SIACPHBIX peakuuil. VcKyccTBeHHas paJInOaKTUBHOCT.
JHenenne Tspxensix saaep. LlenHas saepHas peakuus. YnpasisieMas LElHas peaklus.
Anepublii  peaktop. TepmosiaepHslii  cuHTE3. OHeprus 3Be3d. [lomydenue
paguOaKTUBHBIX HM30TOIIOB M WX IpUMEHEHUEe. buonornyeckoe nenucTBue
PaAMOAaKTUBHBIX U3JIy4EHHUI. DJIIEMEHTAPHBIE YaCTHLIBI

JlaGopatopHbie paOOTHI:

Jlabopatopnas pabota Ne 31. «3yueHue TpeKoB 3apsKEHHBIX YaCTHII 11O 2
doTorpadusimy.
[IpakTHueckue 3aHsITHsI
[IpakTrueckue padOTHI:
UccnenoBanue TpekoB yacTull (110 TOTOBBIM (poTorpadusm). 5
TexHudeckue yCTpoMCTBa U MPAKTHUECKOE NMpUMEHEHUE: (OTOIEMEHT, (POTOTATUHK,
COJIHEUHasi Oarapesi, CBETOJMOJ, CIEKTPOCKOM, Jia3ep, KBAHTOBBIA KOMIIBIOTED,
J03UMeTp, kKamepa BusibcoHa, siiepHblid peakTop, aToMHasi 6omoOa
Paznen 7. «Ctpoenne BeceneHHO» 20
Tema 7.1 Conneunas | Comep:kaHue y4eGHOT0 MaTepHasa: OK 01
cucrema TeopeTnueckue 3aHATHS OK 02
OOBeKkT, mpenMeT M METOAbl MCCIEIOBAHUS ACTPOHOMHUHU, €€ CBSI3b C JAPYTUMHU 85 82
HayKamMu. 3B€3]lbl U CO3BE31Us. 3BE3/IHbIC KapThl, II00YyChl U aTiackl. Bumnmoe OK 05
JBIDKCHHUE 3BE3]l Ha Pa3IMYHBIX reorpaduyeckux mupoTax. KynbMUHAIMS CBETHII. 2 OK 07

Buaumoe romuunoe auxkenue CousHna. Dxiuntuka. J[Bwkenue u ¢dasel JIyHBL
3atMmenus Connua u JIynsl. Bpems u kasniengaps. Pa3Burtue npeictaBieHuil 0 CTpOCHUU
MHpa: OT TE€OLEHTPUUYECKON K T'eIMOLIEHTpUUECKON cucteme mupa. CUHOAMYECKUN U
cuiepuyYecKuii (3Be3HbBIN) Mepruoabl OOpalleHus TUIaHeT. JIBIKeHHEe NCKYCCTBEHHBIX
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CIyTHUKOB 3eMJIM M KOCMHuYeckux anmnapaTtoB B ColHEYHON cucTeme. 3aKOHBI
Kemiepa. Onpenenenue paccTosiHuil 1 pa3MepoB Tesl B COTHEYHOM CHCTEME.

IInanersr ConHeyHoUM cucTemMbl. PU3MYECKHE YCIOBUS HA IOBEPXHOCTH IUIAHET
3eMHOH rpynmnbl. CpaBHUATENBbHAS XapaKTepUCTHUKA IU1aHeT. Manble Tena ConHEYHOM
CUCTEMBI: aCTEPOU/Ibl, INIAHETHI-KAPJIUKH, KOMETbI, METEOPOUAbl. MeTeophl, OOIUIbI U
METEOpUThI. BausiHue NBUKEHUS aCTEPOUIOB U KOMET Ha 3EMIIIO.

JlaGopatopHbie paOOTHI:
Jlabopatopnas pabota Ne 32. «OcHoBHBIE 35IeMeHThI HeOecHoM cheprl. HeGecHbie
KOOPAMHATHI M 3BE3]THBIC KapThD».

[IpakTHuecKue 3aHATHs

Tema 7.2 Conniie,
3BE3/bI U 3BE3IHBIC
CKOIUICHHS

Cojep:xaHue y4eOHOIro MaTepuaJja:

TeopeaneCKne JaHATHUA

N3nyuenne u temneparypa Connua. CoctaB u ctpoenue Connua. MCTOUHUK ero
sHepruud. Atmocdepa Connua. ConHeuHas aKTHBHOCTb U €€ BJIMSHUE Ha 3eMIIIO.
TepmosinepHusiii cuHTe3. OBomtonus 3Be3a. (OOpa3zoBaHUE TUIAHETHBIX CHCTEM.
Conneunas cucteMa. I'anaktuku. Hama I'anaktuka. Ee pasmepsl u ctpykrypa. SAapo
lanaktuku. OO6mactu  3Be3nooOpa3zoBanus. Bpamenune [amaktuku. Ksazapsi.
lNopguuHblii mapaninakc W paccTosiHus A0 3Be3l. CBETUMOCTb, CIEKTpP, IBET H
TEMIIepaTypa pa3IMuHbIX KJIACCOB 3Be3]l. JJuarpaMma «CeKTp-CBETUMOCTh». Moaenu
3BE31.

JlabopatopHbie paOOTHI:
Jlabopatopnas padota Ne 33. «Onpenenenue paccTosiHUM 10 3Be31. Macchl U
pa3Mephbl 3BE31».

HpaKTI/I‘{CCKI/IC 3aHATUA

[Ipaktuueckue pabotsl: HabmioneHrus HEBOOPYKEHHBIM IJIa30M C HCIIOJIb30BAaHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUM JIJISi OTpeIeTICHUS TI0JIOKEHUST HEOECHBIX 00OBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE c03Be3/1uss CeBEpHOro NoJyIapus U IpKHE 3BE3/bl

Tema 7.3 13yuenune
Bcenennon

Conep:xanue y4eOHOTro MaTepuaJja:

IlpakTH4yeckune 3aHATHS
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Ctpyktypa u Macmtabsl Bcenennoit. OcoOEHHOCTH aCTPOHOMHYECKHX METOJIOB
uccienoBanus. BeceBomHoBas actponomus. «KpacHoe cmerieHue» 1 3akoH XaOoua.
Hecranmonapnass Bcenennas A. A. ®punmana. bosbmon B3pbeiB. PenmkroBoe
W3IydyeHue. YCKopeHue pacmupeHus Bceenennon.  «TemHas  sHeprusi» u
aHTUTATOTEHHUE. Pacmmpsromascs BceneHHas. Bo3MOXHBIE CUEHApUM SBOJIOLHAHN
Bceenennoi.

JlaGopatopHbie paOOTHI:
JlabopatopHas pabota Ne 34. «M3yuenue ["anaktuk Hamet BeeneHHOW.

Tema 7.4
Kocmuueckue
TEXHOJIOTUH B
JIeITEIbHOCTH

YyeJIoBeKa

Conepkanue y4eOHOro MmaTepuaJa:

IIpakTHYecKHe 3aHATHS

Hayunble nocTtukeHusi B U3yYEHUU TEIMOLICHTPUUECKON cucteMbl mupa. Mcrtopus
OTEUECTBEHHOW U 3apyOeKHOW HayKu B OCBoeHUHM KocMoca. CoOBpeMEHHbIE
ACTPOHOMHMYECKHUE OTKPBITUS U TexHosioruu. MccnenoBanue o0bekToB CONHEUHOU
cucteMbl. OCBOCHHE KOCMHYECKOT'O MPOCTPAHCTBA.

[udpoBsie TeXHOMOTHHM sl M3ydeHUsS HeOecHbIX Tell. KomIuiekchl Ha3eMHBIX,
OpOUTANIbHBIX TEJIECKOMNOB U 00CEepBATOPUNA JJISI UCCIETOBAHUS 36MHON aTMocdephl,
KOCMHUYECKOTO U3JTyYEHHUSI B PA3JIMYHBIX CIIEKTpaxX U €ro BIUSHUS Ha 3€MIITIO.
Kocmuueckne komruiekcenbl cBsizu, MC3 11 MOHMTOpUHTa OOBEKTOB CTPOUTEILCTBA,
COCTOSIHUSI BOJOXPaHWUJIWIN, HEPTEra3oBOM OTPACIH, arpoNpPOMBIIUICHHOTO H
SHEPIeTUICCKOr0 KOMILIEKCA, PEIICHHS 3a/1a4 METCOPOJIOTHH U T€O(PU3HKH.

CucTeMbl KOCMUYECKOTO MOHUTOPUHTA YYACTKOB 3€MHOW TOBEPXHOCTH MOBBIIIEHHOTO
DKOJIOTHYECKOTO pHucka. KocmMuueckue cTaHIMHM I8 TpeOBbIBaHUS JIIOJCH Ha
oKo0J103eMHON opOuTe. CIyTHUKOBBIE CHUCTEMBI KOHTPOJS JABUKEHUSI KOCMUYECKHUX
armapaToB.

JlaGopatopHbie pabOThI

IIpodeccuoHATbLHO OPUEHTUPOBAHHOE COJePKaAHUE (COePKaAHMEe PUKJIATHOTO MOTYJIA)

58

OK 01
OK 02
OK 04
OK 05
OK 07
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K 1.3
IIpome:xxyTouHas arTecTanus (3K3aMeH) 12
Bcero: 174
O0bem 00pa3oBaTeIbHOM NPOrPAMMBbI JUCHUILIHHBI 186
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3. YcaoBus peajJin3anuu NporpaMMbl 0011e00pa3oBaTebHOM TUCHUNINHBI

3.1. TpeOoBaHMS K MHHMMAJIBHOMY MAaTepPHAJILHO-TEXHUYECKOMY
o0ecre4eHn o
Peanuzauust mporpamMmbl JAMCHMIUIMHBL TpeOyeT HalWyusi y4eOHOro KaOuHeTa
«Dusukaw;
OoOopynoBanmne y4eOHOro KaOuHeTa:
- IOCAJJ0YHBIE MECTA 110 KOJIMYECTBY 00YyUarOIUXCS;
- pabouee MecTo MpenoaaBaTens;
- KOMIUIEKT Y4€OHO-HAIJISIIHBIX TOCOOMIA;
- KOMIUIEKT 3JIEKTPOHHBIX BUJIEOMATEPUAIIOB;
- 3a/IaHMS 17151 TPOBEPOYHBIX PaldoT;
- mpo(peccroHaIbHO OPUEHTUPOBAHHBIE 3aJaHMUS;
- MaTepuaibl SK3aMeHa.
IlepeyeHb 1eMOHCTPALIMOHHOIO B JIA00PATOPHOIr0 000PYAOBAHUS:
- I'eneparop 3BykoBoii (0,1 I'u-100 xI'1x)
- Jo3umetp ObITOBOIA
- KommnekT npruOopoB u mpuHAIEKHOCTEN AJIsl I€MOHCTPAIIMU CBOMCTB
AJIEKTPOMArHUTHOTO TOJIS.
- HaGop nemonctpanuonusiii "BonHoBas BaHHa"
- HaGop nemoncrparmonnsiii "BoixHoBas ontuka'

- Habop nemoucTpaimonHbiii "["a30Bble 3aKOHBI U CBOMCTBA HACHIIIIEHHBIX
napos" HP
- Habop nemonctparmonssiii "I'eoMmerpuueckas ontuka'

- HaGop nemoHncTpanvoHHbii "3ByKOBbIE KOJI€OAHUS U BOJIHBI"

- HaGop nemoncTpanuonnsiit "MonexynsipHast pu3nka v TeIIIOBbIC SIBICHUS "

- HaGop nemoncTpauronnsiit "IloaynpoBoagHUKOBbIE TPUOOPHI"
- HaGop nemoncrparnmonnsiii "[locTostHHBIN TOK"

- HaGop nemMoHcTpaiinoHHbIi "DIeKTpUIeCKU TOK B Bakyyme"
- HaGop nemoHcTpanmonHbii "InekrpoguHamMuka”

- HaGop criekTpanbHbIX TPyOOK ¢ MICTOYHUKOM MTUTAHUS

- 1T 3JIEKTPUYECKUN IIKOJIBHBIN
- BeicOkOBOJIBTHBIN HCTOUHUK 30KB
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- HaGop naboparophsiii « MexaHU4eCKUE SIBICHUS
- HaGop naboparophsiii «ONTHYECKUE SIBICHUS

1. AMmepmerpsl 1JabopaTopHbIe ¢ MpeneiaoM u3MepeHus: 2A A MOCTOSHHOTO
TOKa

2. Becsl yueOHbIe C TUPSIMU

3. BonbT™MeTphl 1abopaTopHbIE C MpeaesioM u3MepeHus 6B 17 moCTOSTHHOTO
TOKa

4. VCTOYHMKHN NOCTOSIHHOTO U MEPEMEHHOTO TOKa
Karymika - MOTOK
Kintouun 3aMbikaHus TOKa
KoMriiekTsl IpOBOIOB COETMHUTEIBHBIX
[Tpubops! 1151 U3MEpPEHUs JUIMHBI CBETOBOM BOJIHBI

9. Komrmekr 1uH3

10. Kommiekt gororpaduii TpeKoB 3apsKEHHBIX YaCTHIL

11. HaGop mpsiMbIX U yrooOpa3HbIX MarHUTOB

12. ITpuGopsl 711 MCCIIEIOBaHUS  AJEKTPOCTATUUECKOIO0  B3aUMOACHCTBUSA
IapUKOB

13. PeocTaThl MOI3YHKOBBIE

14. Peruar - nuHernka

15. TepmomeTpsl 1abOpaToOpHbIE

16. LlITatuBsl 1a00OpaTOpPHBIE

17. JIuneviku

18. TpauncdopmaTop pazOopHBIit

19. [Ipubopsl 31eKTpON3MEPUTETHHBIE KOMOUHUPOBAHHBIE

PO

Texnnueckue cpeacTBa 00y4eHHs :

- Okpan ScreenMedia 2x2

- [IpoexTop EpsonEB-X12

- llIxa¢ nHactennsIit

- HoytOyk

Tum LIT Mobile DualCore Intel Celeron B830, 1800 MHz

Cucremnas miara FUJITSU FINBB29

Yuncer cucremnoi miatel Intel Panther Point HM70, Intel Sandy Bridge
Cucremnas namsathb 1895 Mb

Buneoanantep Intel(R) HD Graphics (773972 KB)

Huckoeiii HakonuTeab TOSHIBA MQO1ABF032 SCSI Disk Device (320 I'B,
5400 RPM, SATA-III)

- Kononku Microlab;

- Kabenu xomMmmyTanmu;
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- 3angpl  (OMOMMOTEKa, YWTAIBHBIM 3aJd C BBIXOJOM B HWH()OPMAIIMOHHO-

TEIEeKOMMYHUKALIMOHHYIO ceTh HTEpHET).

3.2 UudopmanmnonHoe obecrieueHne 00ydeHust

[lepeyeHb  peKOMEHIyeMbIX  y4e€OHBIX  M3JAAHHUM,  JTOTOJHUTEIHHOU
JIUTEPATYpPbl, UHTEPHET-PECYPCOB:

OcHOBHBIE HCTOUYHUKH:

1. Ousuka a1a 1npodeccuii W CHEIUaTIbHOCTeH TEXHUYECKOro U
€CTECTBEHHO-Hay4HOT0 Ipoduieit. Pemenus 3aaad : yue. mocodue st CTyJIeHTOB,
oOyyJaronuxcst Mo NpoQeccusiM 1 cenuagbHOCTIM cpel. mpod. oOpazoBanus : T. .
Tpodumosa, A.B. ®upcoB. — 2-¢ u3a., ctep.— Mocksa. : M3narenbckuil EHTP
«Axanemus», 2024. — 400c. — ISBN 978-5-0054-2513-3

2. JmutpueBa B.®D. ®usuka : yuebuuk / B. ®. JImutpuena. - Axagemus,
2011.—-448

3. MeTonuueckue yka3aHus 1o MpOBEACHUIO Ia00paTOPHBIX padboT
no yuebnon mucruruinHe "®dusuka". Y. 1. (pazgen "Mexannka", "MonekynspHas
dusmka") : merogumueckue ykazanus / benropoackmii AV ; cocr.: JI. FO. CaxHoga,
I'. A. CenesneBa, B. 1. Myxun. - Maiickuit : benroponckuit I'AY, 2015. - 42 ¢

http://gps.ru/PtdYf

5. Meroauueckue ykKaszaHUs 10 BBITIOJTHEHUIO JIA0OpaTOPHBIX PabOT o
yueOnou qucuurnHe ®U3NKA Yacts 11 (paznen "Inexkrpoaunnamuka”, "Ontuka'")
/ Myxun B. U., Caxnona JI. 1O; ®T'BOY BO benropoackuit 'AY, 2021. - 53 c.

6. ®uszuka. [Tunckuit A. A, I'pakoBckuii I'. 1O, - 4-¢ u3n, ucnp. YdeOHUK.
CIIO. — ®opym, 2026 r — 560 c.

7. ®u3uka: nadoparopHsle pabOThI ¢ BompocaMu U 3ananusmMu. Tapacos O.
M, - 2-e w3, ucnp. u gon. Yuedbnoe nocodbue. CIIO. - UznarensctBo "OOPYM",
2026 - 97 c.

,)_IOHOJIHI/ITeJIbHLIe HCTOYHUKH

1. Jmutpuesa B.®. ®usnka mis npodeccuii 1 crnenuanbHOCTeH TEXHUYECKOTO
npoduias: y4eOHHK I CTYJACHTOB MPOQECCHOHATBHBIX 00pa3oBaTeIbHBIX
opraHu3alnii, ocBanBaronux rnpodeccuu u cnenuanpaoctu CI10. — M., 2017.

2. Hmutpuesa B.®. Ousnka 11 npodeccuii 1 CrenuanbHOCTeH TEXHUIECKOTO
npoduasa. COopHUK 3amad: ydeO. mocoOHe Isd CTYIASHTOB MPOdeCCHOHAIBHBIX
00pa3oBaTeNbHBIX OpTAaHHW3AIMN, OCBAWBAIOIMIMX MPOPECCHU U CICIHAIBHOCTH
CIIO. — M., 2017.
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http://qps.ru/PtdYf

3. Hmutpuesa B.®. ®usnka mis npodeccuii 1 cenuanbHOCTeH TEXHUIECKOTO
npodunia.  JlabopaTopHbIii  TpakTUKyM: yueb. TocoOue Juisi  CTYJIEHTOB
poeccHoHaNBHBIX 00Pa30BaTEIBHBIX OPTaHU3AIINA, OCBAUBAIOIINX MPOPECCUr U
cnenuaibHoctu CIIO. — M., 2017.

4. Tpodumona T.U., Gupcos A.B. Ouzuka a1 npodeccuil U cenanbHOCTEN
TEXHUYECKOTO W €CTeCTBEHHO-HayuyHoro mnpodwieit: COopHUK 3amad: yu4eo.
nocobue s CTYJIEHTOB NPOQECCHOHATBHBIX 00pa30BaTEIbHBIX OpraHU3allni,
ocBauBaromux npodeccun u cnenuanbuoctu CI1O. — M., 2017.

3. Tpodumona T.U., Dupcos A.B. duzuka pis npodeccuii U crenuaibHOCTEN
TEXHUYECKOTO M €CTeCTBEHHO-HayyHOro mnpoduinei: Pemenus 3amad: yueO.
nocodue s CTYIEHTOB Npo(decCHOHAIbHBIX 00pa30BaTENbHBIX OpTraHHU3aIUH,
ocBauBaromux npodeccun u cnennansuoctu CI10. — M., 2016.

6. ®dupcoB A.B. ®usuka ayisa nmpodeccuii U CrenuarTbHOCTEH TEXHUUECKOTO U
€CTECTBEHHO-HAYYHOTO Tpoduieii: yueOHUK ISl CTYJEHTOB MpodhecCHuOHATBHBIX
00pa3oBaTeNbHBIX OpTaHW3AIMN, OCBAWBAIOIMIMX MPOGECCUU U CICIHAIBHOCTH
CIIO/nion pen. T.U. Tpodumosoii. — M., 2017.

DJIeKTPOHHbIE U3IAHMS
1. ®usuka: maboparopHbie pabOTHI ¢ BolpocaMmu U 3aaanusmu. TapacoB O.

M, - 2-e u3n, ucnp. u gon. Yuedbnoe nmocodbue. CIIO. - U3narensctBo "OOPYM",
2026 - 97 C.
https://znanium.ru/catalog/document?1d=460078 & ysclid=mseb44lcrw916592933

2. Ilunckuii, A.®. ®usuka: ydeOHUK [[y1s1 cpeAHEero npodeccuoHaIbHOTO
obpazoBanus ]/ A.A. [Tunckuit, I'.}O. I"'pakoBckuii; nox o6m. Pen. FO.U. Jluxa, H.C.
[lypeimeBoit. — 4-e wu3a., wucnp. — M. @opym, 2026.- 560 c.
https://znanium.ru/catalog/document?id=476354&ysclid=mseb5a4gdv903215438

3. www.fcior.edu.ru (denepanbHbIi LHEHTP uH(OPMAITMOHHO-

00pa3oBaTeIbHBIX PECYPCOB)
4. www.alleng.ru/edu/phys.htm (Obpa3oBarenbHbie pecypcbl UHTEpHETA —

dusuka)
5. www. school-collection.edu.ru (Enunas xomnekiuss UU(pPOBBIX
00pa3oBaTeIbHBIX PECYPCOB)
6. www. college. ru/fizika (ITogroroska k EI'J)
7. HnTepner-pecypebt http://lib.bsaa.edu.ru

4. KoHTpPOJIb U OLIEHKA Pe3yJIbTATOB OCBOEHUS U CIUILINHbI
KonTpoib W omeHka pe3yjbTaTOB OCBOEHHUSA 0011e00pa3oBaTebHON

AUCHUILIMHBI paCKPBIBAIOTCA Y€PC3 JUCHUINIIMHAPHBIC PC3YJIbTAaThbl, HAIIPABJIICHHLIC
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Ha ¢opMHupoBaHUE OOHMX U TPO(PECCHOHATBHBIX KOMIIETCHIIMA IO pasjaeiiaM

U TEMaM coJiepKaHusl yueOHOro MaTepuara.

KOHTpOJII) M OLCHKA PC3YJIbTAaTOB OCBOCHUSA JUCHHUIINIMHBI OCYIICCTBIIACTCA

IMpCIoAaBaTCJICM B IIPOICCCC IMPOBCACHUA ITPAKTHICCKUX 3aHATUHN U Ha60paTOpHLIX

pa60T, TECCTUPOBAaHUS, a4 TAKIKC BLIIIOJIHCHUSA 06y‘IaIOH_[I/IMI/IC$[ HHAWBUAYAJIbHBIX

3aJlaHui, MPOEKTOB, UCCIICIOBAHUM.

Konx n HaumeHnoBanue
¢dopmupyeMbIX KOMIIETEH U

Pa3zpnen/Tema

T OLeHOYHEIX
MepPONpHUATHH

OK O01. BsiOupats cmocoOsbl
pelieHus 3aay
npoeCCHOHATBLHON EeSITeILHOCTH
NPUMEHHUTEIPHO K  Pa3JIMYHBIM

Pazgen 2. Temsr 2.1.,2.2., 2.3.
Pazgen 3. Temsr 3.1., 3.2., 3.3.

Paznen 4. Temer 4.1.,4.2.,4.3

Paszgen 5. Temnr 5.1.,5.2.,5.3.

B KOJVICKTHUBC 1 KOMaH/JC

KOHTEKCTaM Paznen 6. Tema 6.1
Pazgen 7. Temnr 7.1, 7.2, 7.3

OK 02. Hcnons3osare Pasnen 2. Temsr 2.1.,2.2., 2.3.
COBPEMEHHBIE CpEIICTBa IMOWCKa, Pazgen 3. Temsr 3.1.,3.2., 3.3.
aHan3a u HHTCpIpCTAlvH| Paznen 4. Temer 4.1.,4.2., 4.3
MH(bOpMAaLH Pasgen 5. Temsr 5.1.,5.2., 5.3.
1 WHGOPMAIMOHHBIE TEXHOJIOTHH Pasnen 6. Tema 6.1
AT BI’IHOHHevHHH sanat Pazgen 7. Temwr 7.1, 7.2, 7.3
po(hecCHOHATLHOM e TEIIBHOCTH
OK 03. [TnanupoBats Paznmen 1. Tema 1.1
M peann3oBbIBaTh  coOcTBeHHOE Pasmen 3. Temswr 3.1.,3.2., 3.3.
npodeccCHoHAEHOE Pasgen 4. Temer 4.1.,4.2.,4.3
151 JIMYHOCTHOE pa3BUTHE,
MpeITPHHIMATEITHCKY IO
eI TEIbHOCTD
B npodeccuoHanbHOil  cdepe,
MCIIOJIb30BaTh 3HAHUS]|
MO0 TMpaBoBOW W  (UHAHCOBOW
rPaMOTHOCTH B Pa3ITIUYHBIX
PKU3HEHHBIX CUTYaITUIX
OK 04. OddextuBHO| Pasznen 2. Temst 2.1., 2.2., 2.3.
B3aMMOJICHCTBOBAaTE W paboTaTh| Pasmen 3. Temst 3.1., 3.2., 3.3.

Pasgen 4. Temer 4.1.,4.2.,4.3

Pasgen 5. Temnr 5.1.,5.2., 5.3.

Pa3nen 6 Tema 6.1
Pazgen 7. Temwr 7.1, 7.2, 7.3

OK 05. OcymecTBiith YCTHYIO
U TMChbMCHHYI0 KOMMYHHKAIIMIO HA
rOCyIapCTBEHHOM SI3BIKE

Poccuiickoit deneparnum ¢ yueToM

Paszgen 1. Tema 1.1

Pazgen 2. Temsr 2.1.,2.2., 2.3.
Pasgen 3. Temsr 3.1.,3.2., 3.3.

Pazgen 4. Temer 4.1.,4.2.,4.3

- YCTHBIH OIIPOC;

- (pponTanbHBIONPOC;
- KOHTpOJIbHAas padoTa;
- HaOro/IeHNe

32 BBIIIOJTHEHUEM
abopaTOPHBIX PaboT;
- IPaKTUYECKHe
paboTbI(pemienue
KauyeCTBEHHBIX

Y pacyEeTHBIX 3a/1ay4);

- TECTUPOBAHHUE;

- pElLIeHHUE Keilc-3a1ay;
- BBITIOJIHEHUE
MPAKTHYECKHUX
3aJaHUN
pohecCHOHATEHOM
HaIpPaBJIEHHOCTH;

- BBITIOJTHEHUE
3aJaHUN
IIPOMEKYTOUHON
aTTecTaluu
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ocoOeHHOCTEN COLMAJIBHOTO

Pasgen 5. Temnr 5.1.,5.2.,5.3.

U KyJIbTYpPHOTO KOHTEKCTa Pasnen 6. Tema 6.1
Pazgen 7. Temwr 7.1, 7.2, 7.3

OK 07. CopneiictBoBats| Paznen 2. Temsl 2.1.,2.2., 2.3.

COXPAHCHHIO OKPYXkalollel cpelbl Pasnen 3. Temni 3.1.,3.2., 3.3.

pecypcocOepekeHnio, MPUMEHATH Pasnien 4. Temsl 4.1., 4.2., 4.3

BHAHWA 00 HM3MCHCHMM KIUMATa, Paznen 5. Temsr 5.1.,5.2., 5.3.

[[PHHLIILBL OepesBoro Paznen 7. Temsr 7.1, 7.2

MPOU3BOICTBA, 3¢ pexTUBHO ’

JICHCTBOBATh B UYPE3BBIYAMHBIX

CUTYaLUsIX
[IK 1.3. Bemonasate  [Pazpen 1. Temsr 1.1., 1.2, 1.3 - (pOHTATIBHBIN OIPOC;
rpaduyeckue paboThI no [Pazmen 2. Temwr 2.1., 2.2., 2.3 OLEHKa KOHTPOJIbHBIX]
COCTaBJICHUIO Paznen 3. Temsr 3.1., 3.2., 3.3., 3.4.,pabor;
KapTorpadguueckux 3.5. - OLIEHKA BBIIIOJIHEHMUS]
MaTepUajoB. Pasznen 4. Tems1 4.1., 4.2. imabopaTtopHbIX paboT;

- OIIEHKA MPAKTHYECKHX
padot (pemieHus
KaueCTBEHHBIX,
[PACYETHBIX,
mpodeccruoHanbHO
OPHUEHTUPOBAHHBIX
Bamayv);
OIICHKa
BaJIaHMI;

TECTOBBIX]

- OK3aMCH
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