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Pabouas mporpamMma yueOHOM AUCIUILIMHBI pa3paboTaHa Ha OCHOBE:

— (eepanbHOrO TOCYIAPCTBEHHOTO 00Pa30BaTENLHOTO CTaHAApTa CPEIHErO
npodeccrnoHaibHOTO 00pazoBanus 1o crenuaibHocTu 34.02.01 CectpuHCckoe neno,
YTBEPKIECHHOrO NMpukazoM MuHucrepcTa npocsemienuss Poccurickoin denepanuu
ot 04.07.2022 Ne 527;

— MPUMEPHOI OCHOBHOW 00pa30BaTENIbHON MPOTrpaMMbl MO CIENUAILHOCTH
34.02.01 CectpuHnckoe paeno, yrBepxkiaeHHo mnpukazom OI'BOY IO HMPIIO
Ne 11-40 ot 08.02.2023;

— mpuMepHOW pabodeil mporpammbl 00I1I€00pa30BaTENbHON JTUCIUILIAHBI
«Duzukay A NpodeCCUOHATBHBIX 00pa30BaTEIbHBIX OpraHU3alui, 0400pEHHOM
Ha 3acenanuu [lemaroruueckoro copera ®I'BOY AITO UPIIO (npoTtokoa Ne6/2025
ot 18 anpens 2025 roxa.).
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1. OBIIASI XAPAKTEPUCTHUKA PABOUEI TPOTPAMMBI
OBIIEOBPA30BATEJIBHOI TUCHUATIIMHBI

O/1.11. duzuka

1.1. MecTo AMCUMILIMHBI B CTPYKTYpPe 00pa30BaTeIbHOI MPOrpaMMbl

Oo6meobpa3oBatenpHas aucnuiuinHa «Dusukay sSBAsSETCS 00S3aTEIHHOU
4acThio 00IIe00pa3oBaTeIbHOrO IMKIa oOpa3oBaTenpHO mporpammbl  CITIO
B cootBeTcTBUU ¢ PI'OC CIIO 1o cnemuansrocTu 34.02.01 CecTpunckoe aeno.

1.2. Henu m mjaHupyemble pe3yJibTAaThl OCBOEHHsI 001Ie00pa3oBaTeJIbHOM
AUCHUIIHHBI:

ConepsxaHue mporpaMMbl 00111€00pa30BaTEIbHON JTUCHUIITUHBL «Du3nKay
HaIpaBJIeHO Ha JOCTHKEHUE CIACAYIOIMNX IeTIeH:

— ¢dopmMupoBaHUE y 00YUYAIOIIUXCSl YBEPEHHOCTH B IICHHOCTH 0Opa30BaHMs,
3HAYMMOCTH (PU3NYECKUX 3HAHUU JJII COBPEMEHHOTO KBaTU(UITMPOBAHHOTO CITCIIH-
QJIMCTA TIPU OCYIIECTBICHUH €T0 MPOoheCCHOHATBHOU e TEIbHOCTH,

— (opMHpOBaHNE €CTECTBEHHO-HAYYHON TPAaMOTHOCTH;

— OBJIajIeHUe crieuprUIecKor cucTeMoin (PM3NIECKUX MOHATHI, TEPMUHOJIOTHEH
1 CUMBOJIMKOM;

— OCBOCHHE OCHOBHBIX (PM3MUECKUX TEOPUI, 3aKOHOB, 3aKOHOMEPHOCTEHH;

— OBJIaJIeHUE OCHOBHBIMHU METO/IaMU HAyYHOTO MIO3HAHUS TIPUPOJIBI, UCIIOh-
3yeMbIMU B (Qu3uke (HabOto/IeHHe, OMUCaHuE, U3MEPEHNE, BBIIBUKEHUE TUIIOTES,
MPOBEJEHUE SKCIIEPUMEHTA);

— OBJIQJIeHUE YMEHUSIMU 00pabaThIBaTh JIAHHBIE YKCIIEPUMEHTA, OOBACHSTH
MOJIYYCHHBIC PE3yJbTaThl, YCTAHABIUBATh 3aBUCUMOCTH MEXIY (PU3HUECKUMU
BEJTMYMHAMU B HAOJIFOTAEMOM SIBJICHHH, JIEIaTh BBIBOIBI,

— ¢opMHUpOBaHUE yYMCHHS pemarh (PU3NYECKHE 3aJaydl pa3HbIX ypOBHEH
CIIOKHOCTH;

— pa3BUTHE MTO3HABATEIILHBIX HHTEPECOB, HMHTEIUICKTYaIbHBIX M TBOPYECKUX
CIIOCOOHOCTEM B MpoIlecce MPUOOPETEHUs 3HAHUN C MCIOJIb30BAaHUEM PA3THUHBIX
HUCTOYHUKOB WH(MOPMAIMU U COBPEMEHHBIX HWH(POPMAIIMOHHBIX TEXHOJIOTHH;
yMeHHH popMyarpoBaTh 1 0OOCHOBBIBATH COOCTBEHHYIO MO3UIIMIO 110 OTHOIIEHHUIO
K (pu3uyeckoit nHGOpMAIINH, TTOTy4aeMOM U3 pa3HBIX UCTOUYHUKOB;

— BOCTIMTAHHUE YyBCTBA TOPJOCTH 32 POCCHICKYIO (PU3UYECCKYIO HAYKY.

1.2.2. Ilnanupyembie pe3ysbTAaThl OCBOCHHMSI 0011€00pa3oBaTeIbHOM IMCIU-
wiuHbI B cooTBeTcTBUHN ¢ ®I'OC CIIO 1 Ha ocHoBe PI'OC COO
O6mme xommeteHnuu u npodeccuoHanbabie komrereHnuu PI'OC CIIO

B COOTHECEHUHU C JIMYHOCTHBIMHU, METANPEIMETHBIMU U MPEAMETHBIMU PE3YJbTa-
tamu 00ydeHust 6azoBoro ypoBusa ®I'OC COO npencraBiieHb B TabIUIIE:



Kox
M HaHMEeHOBaHHe
(popmupyembix
KOMITeTeHI[H I

Ilnanupyembie pe3yJibTAThI 0CBOEHHUS 00111€00Pa30BaATENbHOI TUCIUIIMHBI

Oowmme

JducnuniavHapHbie (MpeaMeTHbIE)

OK 01. Brioupats
CIIOCOOBI PEIICHUS
3aja4 npogeccuo-
HaAJIbHOU
JeATeTHHOCTH
MMPUMCHHUTECIILHO

K pasjiindyHbIM
KOHTEKCTaM

JIngHOCTHBIE Pe3yNbTaThl IOJKHBI OTPaXKAaTh B YAaCTH TPYAOBOTO BOCITUTAHUS:

- TOTOBHOCTb K TPYAY, OCO3HAHHE IICHHOCTH MacTepPCTBa, TPYA0IIO0HE;

- TOTOBHOCTE K aKTHUBHOH JEATEILHOCTH TEXHOIOTHYSCKOM

Y COLIMAIbHOM HAIIPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATh, IJIAHUPOBATh

M CAMOCTOSITEIIEHO BBIMOJHSITH TAKYIO JACATENLHOCTH;

- HHTEPEC K Pa3InIHBIM cepam npodecCuoHaTBLHON ACITESIbHOCTH,

- TOTOBHOCTh M CITOCOOHOCTh K 00pa30BaHUIO

M caM000pa30BaHUIO HA MPOTSHKEHUH BCEH KHU3HH;

MerTamnpeMeTHbIE pe3yIbTaThl TOKHBI OTPAXKATh:

OgnajieHue YHUBEPCATbHBIMY YU€OHBIMHU TI03HABATEIBHBIMH JICHCTBUSMU:

a) 0a30BBIC JJOTHICCKUE TCHCTBHS:

CaMOCTOSITEIBHO (POPMYIMPOBATH U aKTYAIM3UPOBATH MPOOIEMY, pACCMATPUBATh
€€ BCECTOPOHHE; YCTaHABIMBATH CYIIECCTBCHHBIN MPU3HAK UIIH OCHOBAHUS

JUISL CpaBHEHHUS, KiacCu(DUKAIUU U 0000IIEHUS; ONIPEICIIATh LENH ACSITeIbHOCTH,
3a]1aBaTh MapaMeTphbl U KPUTCPHH

UX JIOCTHKCHHMSI, BBISBJISTH 3aKOHOMEPHOCTHU U MPOTUBOPEUHSI

B pPacCMaTpPUBACMBbIX SBJICHHSIX

0) 6a30BbIC HCCIICIOBATCIILCKUE ICHCTBHS:

- BJIaJICTh HABBIKAMU YUCOHO-UCCIIEIOBATENBCKOM U MPOCKTHOMN JICATEILHOCTH,
HaBbIKAMU pa3pelleHus mpooieMm;

- BBISIBIISITH TPUYMHHO-CIICJICTBEHHBIC CBA3W M aKTYaIU3UPOBATh 33124y,
BBIJIBUTATh TUTIOTE3Y €€ PEIICHHUS, HAaXOUTh aPTYMEHTHI TS JI0Ka3aTeIbCTBa
CBOMX YTBEP)KICHHM, 3a]1aBaTh I1apaMeTPbl U KPUTEPUHU PEIICHHS,;

- aHAJIM3UPOBATH ITOJIyUYECHHBIC B XO/€ PELICHUS 3a/1a4H PE3yJIbTaThl, KPDUTHYCCKH
OIIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3MPOBATH N3MEHEHHE B HOBBIX YCIIOBUSX;
- YMETbh [IEPEHOCUTH 3HAHUS B II03HABATEIbHYIO U IPAKTUYCCKYIO YacTH
KHA3HEIEATEILHOCTH,

- YMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEJIMETHBIX 00JacTel;

- BBIJIBUTATh HOBBIC HJICH, PE/JIaraTh OPUTHHAIBHBIC TIOJXO/IBI U PEIICHHUS;

- OPOSBJISATH CIIOCOOHOCTh MX MCIIOJIb30BAaHHUS B TIO3HABATEIILHON M COLIMATBHOMN
MPaKTHKE.

I1P6 1. ChopMupOoBaHHOCTH MPEACTABICHHUA O POJTH

1 MecTe (PM3UKH U aCTPOHOMHH B COBPEMEHHOW HAyIHON
KapTHHE MHPa, O CHCTEMOOOpa3yomei ponu GU3NKu

B Pa3BUTHH €CTECTBEHHBIX HAYK, TEXHUKH U COBPEMEHHBIX
TEXHOJIOTHH, O BKJIaZe POCCUHCKUX U 3apYOCKHBIX yUCHBIX-
(U3MKOB B pa3BUTHE HAYKH; TOHUMaHUe (pru3ndeckoit
CYIIHOCTH HaOJI0JJaeMBbIX SIBICHUH MHUKPOMHUPA, MaKpO-
MHUpa 1 MEraMupa; IOHUMaHHUE PO ACTPOHOMHHU

B IIPAKTHYECKOM NEATENBHOCTH Y€JI0BEKa U AAbHEHIIEM
HAYYHO-TEXHUUYECKOM Pa3BUTHH, pOIH QU3NKH

B (hopMHPOBaHNH KPyro3opa U (GyHKIIHOHAIEHOUN IpaMoT-
HOCTH 4eJIOBEKa AJISl pEICHNS IPAKTHUECKHUX 3a/ad.

I1P6 2. ChopMUpOBaHHOCTH YMEHUI pacio3HaBaTh
¢buznveckue spIeHus (MPorecchl) U 00BICHATH

HX Ha OCHOBE M3YYEHHBIX 3aKOHOB, PABHOMEPHOE

U paBHOYCKOPEHHOE MPSIMOJIMHEWHOE JABHKCHUE,
CBOOOJTHOE TaJIeHUE Tell, IBHKEHHE TI0 OKPYKHOCTH,
WHEpLYs, B3aUMOACHCTBHE TeJl, KoJIeOaTeIbHOE IBHKEHHE,
PE30HAHC, BOJTHOBOE ABMXKEHUE; TU(dy3usi, OpOyHOBCKOE
JBIKEHHE, CTPOSHHE KUAKOCTEH U TBEPBIX TEll,
HU3MeHeHne oObeMa Tell IPU HarpeBaHuM (OXJIKICHUH ),
TEIJIOBOE PaBHOBECHE, HCIIAPEHNE, KOHIEHCALus,
IUTaBJICHUE, KPUCTAITM3AIINS, KUIIEHHE, BIaYKHOCTh
BO3/1yXa, CBSI3b CPEIHEW KMHETUUECKON SHEPIUU TEIIOBOTO
JBIDKEHHS MOJIEKYJT ¢ a0CONIOTHON TeMIIEpaTypoi,
MOBBIIIIEHNE JIaBIICHNUS Ta3a MPH €ro HarpeBaHUU

B 32KPBITOM COCY/I€, CBSI3b MEXK]y NapaMeTpaMu COCTOSHHUS
rasa B M30MpoLEeccax; MEKTPU3ALMs Tell, B3aUMOIEHCTBHE
3aps/10B, HAarpeBaHUe MPOBOJHHUKA C TOKOM,
B3aUMOJICHCTBIEC MAarHUTOB, AJIEKTPOMArHUTHAS HHAYKIIHSL,
JeficTBUE MarHUTHOTO I10JIs1 HA IPOBOJIHUK C TOKOM

U IBIKYIIMHCS 3apsill, 3J€KTPOMAarHUTHbIE KOJeOaHMsI

1 BOJIHBI, IPSIMOJIMHEHHOE paclpOoCTpaHEHUE CBETA,




OTpakeHUe, MpelioMIIeHUEe, nHTephepeHIus, TudpaKius
Y TIOJISIPHU3AIHs CBETA, TUCTIEPCHS cBeTa; (DOTORIIEKTpHYe-
ckuit 3 dexT, CBETOBOE JaBJICHIE, BOSHUKHOBEHHE
JUHEHYATOro CIIeKTpa aToOMa BOJOPOa, €CTCCTBEHHAS

U UCKYCCTBEHHAS PaJHOaKTUBHOCTD.

I1P6 3. BrameHne 0CHOBOIIOIATAIOMIAMHI (HYH3UICCKIMH
MOHSATUSAMU U BETUYMHAMHU, XapaKTEPUIYIOIIUMHI
(hu3nyecKue MPoIecchl (CBI3aHHBIMU C MEXaHHUYSCKUM
IBIKCHUEM, B3aUMOJICHCTBHEM TEII, MEXaHUIECKUMU
KOJIeOaHUSMH U BOJIHAMH; aTOMHO-MOJIEKYIISIPHBIM
CTPOCHUEM BEI[ECTBA, TETUIOBEIMH MPOIECCaMHU;
ANEKTPUIECKIM U MAarHUTHBIM TOJISIMH, JIEKTPUIESCKUM
TOKOM, DIIEKTPOMAarHUTHBIMU KOJICOAHUSMH U BOJTHAMHU,
ONTHYECKUMHU SIBJICHUSIMU; KBAHTOBBIMU SIBIICHUSMU,
CTPOCHUEM aTOMa M aTOMHOTO S/Ipa, PaIuOaKTUBHOCTHIO);
BIIa/ICHE OCHOBOITOJIATAIOIIUMH aCTPOHOMHYECKUMHU
MTOHSTHSAMH, TIO3BOJISIFOIIIMMH XapaKTepHU30BaTh MPOIIECCHI,
MIPOUCXOISINME Ha 3BE3/aX, B 3BE3AHBIX CUCTEMAX,

B MEXTaIaKTHUECKON Cpelie; ABIKEHNEe HeOECHBIX Tell,
3BOJIIOLIUIO 3Be31 U BcelleHHOH.

[1P6 4. Biajienue 3aKkOHOMEPHOCTSIMU, 3aKOHAMH

U TeopusMH (3aKoH BceMupHOTO Tsrotenus, [, 1T u 111
3aKoHBI HpIOTOHA, 3aKOH COXpaHEHUS] MEXaHNIECKOI
SHEPTUH, 3aKOH COXPAHEHUS UMITYJIbCA, TPUHITAI CYIIEPIIO-
3UIMH CHJI, IPUHIIAII PAaBHOTIPABHOCTH WHEPIIHATBHBIX
CHUCTEM OTCUETA; MOJIEKYISIPHO-KUHETUYECKYIO TEOPHUIO
CTPOCHHUS BEILIECTBA, FA30BbIC 3aKOHBI, IEPBBIA 3aKOH
TEPMOJIMHAMHUKY; 3aKOH COXPaHEHUS IIEKTPUICCKOTO
3apsna, 3akoH Kysona, 3akon Oma Jij1s1 yyacTKa LeIH,
3aKoH OMa 7151 TOJIHOM PIIEKTPUUECKOM 1IeTH, 3aKOH
xoyns-JIenna, 3aK0H 2JIEKTPOMarHUTHOW HHIYKIUHY,
3aKOH COXPAaHECHHSI SHEPTHH, 3aKOH MPSIMOJIHHEHHOTO
pacrpocTpaHEHUs CBETa, 3aKOH OTPAKEHUSI CBETA, 3aKOH
MIPEIOMJIICHUS CBETA; 3aKOH COXPaHEHUS YHEPTHH, 3aKOH
COXPaHEHUS UMITYJIbCa, 3aKOH COXPAaHEHHS DIIEKTPUIECKOTO
3apsia, 3aKOH COXPaHEHUS MACCOBOTO UKCIA, MOCTYJIATHI
Bopa, 3aKk0H palioakTHBHOTO pacmajia); YBEPEHHOE




UCIIOIb30BaHKE 3aKOHOB U 3aKOHOMEPHOCTEH IPH aHaIu3e
(bu3HYeCKNX SBICHUI 1 IPOIIECCOB.

[1P6 6. Bramenne OCHOBHBIMH METOJaMH HAy9IHOTO
MO3HAHUS, UCTIONB3YEMbIMU B (DU3UKE: IPOBOIUTD TPSIMBIC
Y KOCBEHHbBIC U3MEPEHUs (DU3MUYESCKUX BEITMYMH, BEIOUpast
ONITHMAJILHBIN CTIOCO0 M3MEPEHNS U HCIONb3YsI N3BECTHHIC
METOZBI OLICHKH HOTPEITHOCTEeH N3MEPEHUH, TPOBOJUTH
UCCIIeIOBAaHUE 3aBUCUMOCTEN (PU3NUECKUX BETUINH

C UCTIOJIB30BAaHHUEM IPSMBIX H3MEPEHHH, O0BIACHSITH
MOJTYYSHHBIE PE3YIIbTATHI, UCTIONB3Ysl (PH3NIECKUE TCOPHH,
3aKOHBI ¥ ITOHATHS, U JIENIaTh BEIBOJBI; COOIIOIATH ITPaBUIIa
0e3011acHOTro Tpy/Aa MPH NPOBEACHUN HCCIIEIOBAHIN

B paMKax y4eOHOTo SKCIIEpUMEHTa U Y1eOHO-HCCIIeI0Ba-
TEJIbCKOW JCATEIILHOCTH C HCIIOIB30BAHNEM TUPPOBBIX
M3MEPUTENTBHBIX YCTPOMCTB U JIAOOPATOPHOT0 000PYJOBaHUS,
c(OpMUPOBAHHOCTH MPEICTABICHHUI O METOAAX MOIYyYCHUS
HayYHBIX aCTPOHOMHUYECKHX 3HAHUH.

[1P6 7. ChopMupoBaHHOCTH YMEHUS peIIaTh pacyeTHBIE
3a/1a4M C SIBHO 3aJJaHHON (PU3NUECKOIT MOJIETBI0, HCIIONIB3YS
(u3nYecKre 3aKOHBI ¥ IPUHIIUIIBL, HA OCHOBE aHAJIM3a
YCIIOBUS 33/1a49H BHIOUPATh (PU3NUIECKYIO MOJIENb, BELICISITH
(uznveckre BeTMYUHBI U GOPMYITbI, HEOOXOAUMBIE

JUISL €e pEeLIeHUs, IPOBOUTH PACUYETHI U OIICHUBATH
peaTbHOCTD MOTYYEHHOTO 3HAUCHHST (PU3UIECKON
BEJINYHMHBIL; PEIaTh KaueCTBEHHBIE 3a]1a4H, BEICTpanBast
JIOTMYECKH HETPOTUBOPEUHBYIO LIETIOUYKY PACCYXKACHUH

C OIOPOH Ha U3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH

1 GU3NYUECKUE SBICHUSI.

OK 02. Ucnonp30BaTh
COBpEMEHHBIE
CpEeICTBa MOKCKa,
aHaIM3a

Y MHTEpIpeTaIun
nH(popMaIuu

1 UH(POPMAIIMOHHbBIE
TEXHOJIOTHH JIJIs
BBITIOJIHEHMS 3a1a4

JIngHOCTHBIE pe3yabTaThl JOIKHBI OTPaXKaTh B YACTU LIEHHOCTH HAYYHOTO
TIO3HAHMUS:

- ¢(hOPMHUPOBAHHOCTH MUPOBO33PCHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO HA JTUAJIOTE
KYJBTYp, CIOCOOCTBYFOIIIETO OCO3HAHUIO CBOETO MECTA B MIOJUKYIETYPHOM MUDPE;
- COBEpIICHCTBOBAHUE S3BIKOBOI M YUTATENBCKON KyJIbTYPHI KaK CPEeICTBA
B3aMMOJICHCTBUS MEXTy JIFOJBMU U TTO3HAHUS MUPA.

[1P6 5. YMeHue yuuTsIBaTh TPaHULBI IPUMEHEHHS
M3Y4YEeHHBIX (PU3NIECKUX MOJENeH: MaTepralibHas TOUKa,
MHEepHIraIbHas CHCTEMa OTCUETa, WACaIbHBIN ra3; MOIEIH
CTPOEHHUS Ta30B, )KUAKOCTEH U TBEPIBIX TEJl, TOUCUHBIN
NIEKTPUYECKUH 3apsif, SAepHas MOEIb aTOMa, HyKJIOHHAs
MOJI€JIb aTOMHOTO s7ipa MPU pPelIeHnH (pu3ndecKkux 3amad.
I1P6 9. CchopMupoBaHHOCTH COOCTBEHHOH TTO3UITUU

10 OTHOIICHHUIO K PU3HUECKON HH(OpMALKK, TOTydaeMon
13 Pa3HbIX UCTOYHUKOB, YMEHUI HCIOIb30BaTh LU(PPOBbIE




npodeccuoHaIbHON
JESTeILHOCTH

MertanpeaMeTHbIe Pe3yIbTaThl JOJKHEI OTPaXaTh:

ORnajicHNEe YHUBEPCATbHBIMU YICOHBIMY MTO3HABATECILHBIMH JICHCTBHUSIMU:

B) paboTa ¢ mHpOopMaIueH:

- BIIQJICTh HABBIKAMU TTOJIyYEHUS] HH(POPMAIIMK U3 UCTOYHUKOB Pa3HBIX TUIIOB,
CaMOCTOSITEIILHO OCYIIECTRIISTH MOKUCK, aHAJIN3, CUCTEMAaTHU3AIUI0

1 HHTEPIpEeTalri0 HH)OPMALIUU Pa3IuYHbIX BUIOB U (OPM MPEACTABICHHUS;

- HCIIOJIL30BaTh CPEACTBAa HH(POPMAIIMOHHBIX U KOMMYHUKAITMOHHBIX TEXHOJIOTUI
B peIHCHI/II/I KOTrHUTUBHBIX, KOMMYHI/IKaTI/IBHbIX nu OpFaHI/BaHI/IOHHLIX 3aga4

¢ coOImoIeHNeM TPeOOBaHHUN IPTOHOMHKH, TEXHUKHA 0€301IaCHOCTH, TUTHEHBI,
pecypcocOepexeH s, TPABOBBIX W STHYCCKUX HOPM, HOPM WH(POPMAITHOHHOMH
0C30MacCHOCTH.

TEXHOJIOTHH JUT TIOMCKA, CTPYKTYPHPOBAHUS, HHTEPIPETALUU
Y TIPEJCTaBIICHUS YIeOHOW U HAYIHO-TIOMYJISIPHOM
nHGOPMALIUY; Pa3BUTHE YMEHUIN KPUTHUECKOTO aHAIN3a
oJTy4aeMoil HHPOPMAaIHH.

OK 03. ITnanupoBathb
" pCaJIn30BbLIBATH
coOcTBEeHHOE
npoeccuoHaIbHOE
1 IJNYHOCTHOC
pa3sBUTHE, IPEITIPU-
HUMATEIbCKYIO
IeATeIbHOCTh

B MpodeCCHOHATBHOM
cdepe, HCTIOIIB30BATH
3HaHUS 110 IPABOBOU
W QUHAHCOBOM
TPaMOTHOCTH

B Pa3JIMYHBIX KU3-
HCHHBIX CUTyallHuiaX

JInyHOCTHBIE pe3yabTaThl JOJKHBI OTPAKATh B YACTH TyXOBHO-HPABCTBEHHOIO
BOCIIUTAHUS:

- CIIOCOOHOCTB OLIEHMBATH CUTYAIMIO ¥ IPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYACHh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

- OCO3HAHUE JIMYHOTO BKJIA] B MOCTPOCHHUE YCTOWYHNBOTO OYAYIIETO.
MeranpeaMeTHbIE PE3YJIbTaThl JOJKHBI OTPAXKATh!

OBnazieHNe YHUBEPCATbHBIMU PETYIISITUBHBIMU JIEHCTBUSMHU:

a) caMOOpTaHu3aIus:

- CaMOCTOSITEJIBHO OCYLIECTBIISITh I03HABATENIBHYIO JEATENBHOCTD, BBISBIATh
MpoOJIeMBI, CTaBUTh U (HOPMYITHUPOBATH COOCTBEHHBIE 3a]]a41 B 00pa30BaTEIbHOMN
JEATEIBHOCTU U YKU3HEHHBIX CUTYaIINSX;

- CAMOCTOSITETILHO COCTABIISITh TUIAH PEIICHHUS IPOOJIEMBI C YUETOM UMEIOIIUXCS
pPECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTECHHI;

0) CaMOKOHTPOJIb:

- ACTIOJIb30BaTh MPUEMBI pe(hIIEKCHH JUTSI OIIEHKH CUTYyalllH, BBIOOpa BEPHOTO
peuieHus;

- YMETb OLEHUBATH PUCKU U CBOEBPEMEHHO IIPUHUMATD PELICHUS 110 UX CHIDKEHHUIO.

I1P6 9. CchopMupoBaHHOCTH COOCTBEHHOH TTO3UITNU

10 OTHOIICHUIO K (PU3MUYECKON WH(POPpMAIIMH, TIOTyJaeMOi
U3 Pa3HBIX HCTOYHUKOB, YMEHUH UCTIONIB30BaTh HUPPOBEIE
TEXHOJIOTHH [UISl [IOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALUH
U TIPEJICTaBICHUS] Y9eOHOH U Hay4YHO-TIOMY ISIPHON
UH(QOPMaIUK; Pa3BUTHE YMEHUIN KPUTUYECKOTO aHAITN3a
oJry4aeMoi HHPOpPMAIHH.

OK 04. D¢ dexrurO
B3aMMO/ICIICTBOBATH
u paboTaTh
B KOJUIEKTHBE
1 KOMaHie

JIngHOCTHBIE pe3yabTaThl JOIKHBI OTPaXKaTh B YaCTU LIEHHOCTH HAYYHOTO
MO3HAHMS:

- OBJIaZICBaHNE HABBIKAMU yIeOHO-UCCIIEA0BATEILCKON, TPOSKTHON 1 COMATTEHOM
JIeATEILHOCTH.

MeranpeaMeTHbIE PE3yIbTaThl JOIKHBI OTPAXKATh:

[1P6 10. OBnanenue ymeHussMHU pabOTaTh B IPyIIIE

C BBINIOJIHEHUEM Pa3IMYHBIX COLMAJIBHBIX pOJIEH,
IJTAHUPOBATH PadOTy TPYIIIBI, PAlMOHAIHHO PACIIPENEISITh
JeSITeTbHOCTh B HECTAHAAPTHBIX CUTYaIUAX, aACKBATHO
OLIEHMBATh BKJIa/l KAKAO0T0 U3 YYACTHUKOB TPYIIIIBI

B PELICHUE paccMaTpUBaeMON IPOOIEMBI.




OBnajzieHNe YHUBEPCATHHBIMA KOMMYHUKATUBHBIMU JCHCTBUSMU:

0) coBMeCTHas IeATEIHHOCTD:

- IOHNMATh U FICTIOJIB30BATh PEUMYIIECTBA KOMAHAHON W WHANBHYaJTbHON
paboTsl;

- BBIOMPATh TEMATHKy ¥ METO/IbI COBMECTHBIX JICHCTBUH C y4ETOM OOLIMX HHTEPECOB
¥ BO3MOYKHOCTEH KaXKJIOTO WIeHA KOJUIEKTHBA;

- IPUHUMATH LIEJIM COBMECTHOMN JIESTEIbHOCTH, OPraHW30BBIBATH U KOOPIUHUPOBATh
JIEUCTBUA 10 €€ JOCTHXKEHUIO: COCTABJIATH IJIaH AEHCTBUM, paclpeeisaTh PO
C Y4eTOM MHEHUH YYaCTHHUKOB, OOCYKIaTh PE3yIbTAaThl COBMECTHOH PabOTHI;
-OIIEHUBATh KAYECTBO CBOETO BKJIAJa M KaXKIOTO YYACTHHKA KOMaH/IbI B OOt
pe3ybTaT MO pa3pabdOTaHHBIM KPUTEPHUSIM.

OBnaneHne YHUBEPCAIHHBIMU PETYIATUBHBIMA JEHCTBUSIMU:

T') IpUHSATHE Ce0s U IPYTHX JIFOIeH:

- IPUHUMATh MOTHUBBI U apTYMEHTHI APYTUX JIOJEH MpU aHAIKM3€e Pe3yIbTaToB
JeSITeNIbHOCTH.

OK 05. OcyriiecTBIsTH
YCTHYIO M IUCEMEH-
HYH0 KOMMYHHKAITHIO
Ha TOCYJapCTBEHHOM
s3b1Ke Poccuiickoi
®epepauuu

C Y4ETOM OCOOEHHO-
CTEH COIMAILHOTO

1 KyJIbTypHOTO
KOHTEKCTA

JIMIHOCTHEIC PE3YIbTAThI JOJDKHBI OTPpaXaThb B HaCTU 3CTECTUYCCKOI'O BOCIIUTAHUA:

- 3CTETUYECKOE OTHOIICHHE K MUPY, BKJIIOYasi 3CTETUKY ObITa, HAYYHOTO M TEXHHU-
YeCKOIro TBOPYECTBA, CIIOPTA, TPY/Ia U OOIIECTBEHHBIX OTHOIICHHIA;

B 06HaCTI/I MaTPUOTUYCCKOI'O BOCIIUTAHUA IIPOSABIIATE:

- ICHHOCTHOC OTHOLICHUEC K I'OCYAapCTBECHHBIM CUMBOJIaM, HCTOPHUYCCKOMY
U IPUPOTHOMY HACIIE/IUIO, TTAMATHUKAM, TPaIUIIUsIM Hapo1oB Poccun,
JocTkeHusaM Poccnu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUAX U TPYyJE.
MeranpeaMeTHbIE PE3YJIbTaThl JOJKHBI OTPAXKATB!

ORJajicHUe YHUBEPCATbHBIMA KOMMYHHUKATHBHBIMU JCHCTBHIMU:

a) oOIIeHHE:

- OCYHWECTBJIATH KOMMYHUKAIIUKU BO BCEX C(bepax KU3HU,

- Pa3BEpPHYTO U JIOTHYHO M3JIaraTh CBOIO TOUKY 3PCHHUS C UCIOIb30BAHHEM
SI3BIKOBBIX CPE/ICTB.

I1P6 1. ChopMupoBaHHOCTH MPEACTABICHUHN O POJIH

1 MecTe (PU3MKK U aCTPOHOMUH B COBPEMEHHOW Hay4HOU
KapTHHE MHPa, O CHCTEMOOOpa3yomei ponu Gu3nKu

B Pa3BUTHH €CTECTBEHHBIX HayK, TEXHUKH U COBPEMEHHBIX
TEXHOJIOTHi, O BKJIaJIe POCCUICKUX U 3apYOEKHBIX YUCHBIX-
(M3MKOB B pa3BUTHE HAYKH; TOHUMaHUe Gpu3nyeckoit
CYIIHOCTH HaOJII0JJaeMbIX SIBICHUH MHKPOMHUPA, MaKpO-
MHUpPa U MEraMupa; MOHNUMaHUe POJIU ACTPOHOMHHU

B IPAaKTUUECKON AEATENILHOCTH YeJI0BEKa U JajbHEHIIEM
HAYYHO-TEXHUYECKOM Pa3BUTHUH, POJIN PU3HKH

B (hOpMHUPOBaHUM KPYro3opa u ()yHKIIMOHATBHOM
rPaMOTHOCTH YeJIOBEKa JJIsl PeLIeHHUs IPAKTHYECKHX 3a/1ad.

OK 07. CopeticTBOBaTh
COXPaHEHUIO
OKpy>Karolen
cpensl, pecypcocoe-
PEeXKEHHUI0, IprUMe-
HSTb 3HAHUSA

00 U3MEHEHNH
KJIMMaTa, MPUHIUTIBI

JIngHOCTHBIE pe3yabTaThl JOMKHBI OTPAaXaTh B YACTHU SKOJIOTUYECKOTO
BOCITUTAaHUA:

- ¢(hOPMHUPOBAHHOCTD IKOJIOTUIECKON KYJIbTYPhI, IOHUMAHHUE BIUSHUS
COIIMAJIbHO-PKOHOMUYECKUX MIPOLECCOB HA COCTOSIHUE MPUPOIHON U COLUATBHOM
Cpelbl, 0CO3HAHKE TII00aIBHOTO XapaKTepa 3KOJIOTHIECKUX MPOodIIeM;

- IUTAHUPOBAHUE U OCYIIIECTBJIEHUE JIEUCTBUM B OKPY-KaIOIEeH cpejie Ha OCHOBE
3HAHUA 11eJIe YCTOMYMBOTO pa3BUTHSI YEIIOBEUECTRA;

AKTHBHOE HEMPUSITUE NSUCTBUM, MPUHOCIIIUX BPE OKPYXKaIoIeh cpelie.

[1P6 8. CopMHpOBaHHOCTD YMEHHS [IPUMEHSTh 0Ty IEHHBIC
3HaHUSI JUIs1 OOBSCHEHHS YCIOBHI NPOTEKaHUs (PU3NIECKUX
SIBJICHUH B MIPHUPOJIE U JUTS IPUHSITHS PAKTHUECKUX
pelleHHid B TOBCETHEBHOM XKU3HM AJIs1 00ecreueHHs
0e30macHOCTH NMpH 00paIeHUuH ¢ OBITOBBIMHU IPHOOpPaMuU

U TEXHHYECKUMH YCTPOHCTBAMHU, COXPAaHEHHS 30POBbS

1 cOOTIOAEHNUSI HOPM KOJIOTHYECKOTO MTOBEACHHS B OKPY-
JKarollel cpene;




OepEeKITUBOTO
MIPOM3BOJICTBA,
a3 pexTHBHO
JIECTBOBATH

B YpPE3BBIYANHBIX
CUTYAIHSIX

TIOHMMAaHUE HEOOXOMMOCTH IPHMEHEHHS JIOCTIKEHHI
(hPI3HIKH 1 TEXHOJIOTHI TSI PAIMOHATIGHOTO TIPHPOZIOTIOB30BAHKSL.

IIK 3.1. KoncynsTu-
pOBaTh HaceleHNE
O BOTIPOCaM
MPOQUITAKTHKH
3a00s1eBaHuM

- OCYIIECTBIISITh KOMMYHHKAIWIO B TIPO(ECCHOHAITBLHON AesTeNTEHOCTH;
- Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUYKY 3PEHUS C HCIIOIb30BAHUEM SI3BIKO-
BBIX CPEICTB.

- ICMOHCTPHPOBATh MOHOJIOTHYECKYIO U TUATIOTHUECKYIO
pedb COrNacHO MPOU3BOJCTBEHHON CUTYAIIVIH;

- TPaMOTHO CTPOHTH COOCTBEHHYIO pEyb, BJIaICTh HABBIKAMH
oparopa;

- KOHCTPYHPOBATh MOHOJIOTHIECKYIO PeUb C OMOPOi

Ha (bI/I3I/I‘IeCKI/IC MOHATHA U TCPMHHBL.

[IK 3.2. [Iponaran-
JUPOBATh 30POBBIN
o0pa3 KU3HU

- BJIaJIeTh 3HAHUSIMHU O IPaBUJIaX 3J0POBOr0 00pa3a >KU3HH;
- COOCTBEHHBIM MTPUMEPOM JIEMOHCTPUPOBATH MPUBEPKEHHOCTH 30POBOMY 00-
pa3sy KU3HU.

- CO311aBaTh HATJIAAHBIA MaTepHaIT,

- IECMOHCTPHUPOBATh MOHOJIOTMYECKYIO M JUAJIOTHIECKYIO
pedb coracHo nmpodeccuoHaIbHOM 3a1aue;

- FPaMOTHO CTPOHUTH COOCTBEHHYIO peUb, BIIaJIETh HABBI-
KaMH# oparopa.
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2. CTPYKTYPA U COAEP)KAHUE

OBIIEOBPA30BATEJBHON TUCHUATIIMHBI

2.1. O6beM 00111e00pa30BATEILHON TUCHMILUIMHBI U BUAbI Y4e0HOI padoThl

Bup y4eOHoii padoTsl O0bem
B yacax

O0bem nporpaMmMbl 00111€00pa30BATEIbHOM THCIUIITTHHBI 108
Ypoxu 106
B TOM YHCJIE: 20
— npodeccuoHAIbHO-OPUEHTUPOBAHHOE COJICPIKAHUE
(MpUKIIaTHON MOJTYJIb)
[IpomexxyTouHas arrecranus (quddepeHnpoBaHHbBIN 3a4€T) 2




2.2. TemaTu4eckuii IJIaH U cojiepKaHue TUCHMILINHBI «DU3nKa»

HanmeHnoBaHue pa3ie/ioB U TeM Conep:xaHnue yueOHOIro MaTepuasa O0bém | DopmupyemMble
(ocHOBHOE 1 MPOdecCHOHAIBHO-OPHUEHTHPOBAHHOE) B Yacax | KOMIIeTeHIHH
Paznen 1. ®u3nka u MeTOAbI HAYYHOT'0 MO3HAHUA 2
Tema 1.1 Conep:kanue y4eOHOT0 MaTepuaJia 2 OK 01, OK 02,
BBenenue ®dusnka — Hayka o npupoze. Hayunbsie METOIbI MO3HAHUS OKPYXKAIOIIET0 MUPA. OK 04, OK 05,
(MPUKAOHOU MOOY/Ib) Ponb skcniepuMeHnTa 1 TEOpUM B MIPOIIECCE TTO3HAHUS MPUPOIbI. DKCIIEPUMEHT OK 07,
B ¢pusuke. MopenupoBanue pU3NUECKUX SBJICHUN U MporeccoB. Hayunsie K 3.1, 11K 3.2
rurnote3bl. Ouzndeckue 3aK0HbI U TEOpHHU. [ paHHIIBI IPUMEHUMOCTH (PU3UUECKIX
3akoHOB. [IpuHIHI cooTBeTCTBUSA. POTh M1 MecTO pu3uku B HopMHUpOBAHHH
COBPEMEHHOI Hay4yHOIl KapTUHBI MUPA, B MPAKTUYECKOM NEATEIBHOCTH JIOJIEH,
B MEJIUIIMHE.
Paznen 2. MexaHuka 16
Tema 2.1. Copaepxxanue yuyeOHOro MaTepuasa 4 OK 01, OK 02,
OcHOBBI KHHEMATHKH Mexanunueckoe aBmkeHne. OTHOCUTEILHOCTh, MEXAHUYECKOTO JIBHIKEHHUS. OK 04, OK 05,
Cuctema orcueta. Tpaektopus. [lepemenienue, CKOpocTh (CpeIHSISI CKOPOCTb, OK 07
MTHOBEHHAsI CKOPOCTh) U YCKOPEHHE MaTepUaIbHON TOUKH, UX MTPOCKITUU
Ha OCH CHCTEeMbI KOOpAHHAT. CII0XKEHNE NEPEMEIICHHUI U CII0)KEHUE CKOPOCTEN.
PaBHOMEpHOE 1 paBHOYCKOpEHHOE PSIMOJIMHEHOE ABMKeHue. ['paduku
3aBUCHMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS], ITyTH U TIEPEMEILICHHS
MaTepuaibHOU TOUKU OT BpeMeHH. CBOOOHOE MajieHue. Y CKOpeHue
cBoboaHOrO Nagenus. KpuBonuneiiHoe nermxkeHue. [IBimkeHne MaTepuaibHON
TOYKH TI0 OKPY)KHOCTH. YTJIOBAsi CKOPOCTh, JIMHEHHAs! CKOPOCTh.
[lepuon u yactora. LleHTpoCcTpeMUTENBHOE YCKOPEHHUE.
Tema 2.2. Copaepxxanue yueOHOIro MaTepuasa 4 OK 01, OK 02,
JluHamMuka [Tpuniun otHocuTensHOCTH ["anunes. [lepoiii 3akoH HeroTOHA. OK 04, OK 05,
WNuepuuanbHble cuctemsl oTcuera. Macca Tena. Cuna. OK 07

ITpunnun cynepriozunuu cwil. Bropoii 3akoH HeroToHa U151 MaTepranbHON
TOYKHM B nHepuuaiabHoil cucreme orcyera (MCO). Tperuii 3akon HeloToHa
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JUISL MaT€pUAIIbHBIX TOYEK. 3aKOH BCEMUPHOIO TAroTeHUs. Cuila TSHKECTH.
ITepBas kocmuueckas ckopocThb. Bec Tena. Cuia ynpyroctu. 3akoH I'yka.
Cuia tpenusi. Cyxoe Tpenue. Cuia TpeHHs CKOJIBKEHUS U CUJIa TPEHUS TTOKOSI.
Koaddunuent tpenus. Cuna conpoTUBIICHUS TPU JIBUKECHUH Tela

B )KMJIKOCTHU WM rasze. [locTynaTenbHoe U BpalaTeabHOE JBUKEHHE
a0COIOTHO TBEPOTO Tesla. MOMEHT CUITbl OTHOCUTENIBHO OCH BpallleHUS.
[Tneuo cunsbl. YcnoBus paBHoBecus TBepaoro tenaa B UCO.

Tema 2.3 Coaeprxanue yueOHOTo MaTepuasa OK 01, OK 02,
3aKoHbI COXpaHeHus! HMItynbsc MaTepUaIbHOM TOYKH, CUCTEMBI MaTEpUAIbHBIX TOUEK. MMiryibe OK 04, OK 05,
B MEXaHHMKe CWJIBI M U3MEHEHME NMITYJIbCA TeJla. 3aKOH coxpaHeHus nMmmyisca B MCO. OK 07

PeaktuBHOe aBmxenue. Pabora cuinbl. MouHocTs cuibl. Kunetnueckast

SHEeprus MaTepualbHON TOUKH. TeopeMa 00 U3MEHEHUN KMHETUYECKOM

sHepruu. [loteHunanpHas sueprus. [loTeHunanbHas SHeprus ynpyro

nepopMHUpoBaHHON NpYyKUHBL. [loTeHIIManbHas 3Heprus Teia BOInM3u

noBepxHocTy 3emiu. [loTeHIanbHble 1 HENOTEHIUAIbHBIE CUJIBL.

CBs13b pabOTHI HEMTOTEHIIUAIBHBIX CHUJI C U3MEHEHUEM MEXaHUYECKON 3HEPruu

CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUYECKOM dHEPTUu.

VYpyrue u Heynpyrue CTOJIKHOBEHHUS.
Tema 2.4. Copaepxxanue yueOHOIro MaTepuasa OK 01, OK 02,
MexaHuka B oOpranusme 4eJI0BeKa | MexaHHKa OIOPHO-IBHIaTeILHOTO anlapaTa yeloBeka. Mexanuueckas pabora OK 04, OK 05,
(npuKnadnoi moodyv) yenoBeka. Kiaccudukanms MexaHNUECKMX XapaKTEPUCTUK JIBKEHHS 9ENI0- OK 07,

Beka. MexaHHKa JBMKYLIErocs M MoKosIerocs Tena. OcoGeHHOCTH MoBejie- IIK 3.1, 11K 3.2

HUS 4eJIOBEeKa MpU Neperpy3kax u HeBecoMOCTH. Pu3nueckre 0CHOBBI pabOThI

BECTHOYJISIPHOTO anmnapaTa yeloBeKa.
Tema 2.5. Copaepxxanue yueOHOro MaTepuasa OK 01, OK 02,
Padora BecTndy1spHOroO Oco0eHHOCTH TIOBEJICHUS YeTIOBEKa IIPU Neperpys3Kax u B HEBECOMOCTH. OK 04, OK 05,
alnmnapara 4¢JI0B€Ka dusnyeckue OCHOBBI pabOThI BECTHOYIIIPHOTO arnmapara yeoBeKa. OK 07,

K 3.1, TIK 3.2

(MpUKIAOHOU MOOY/Ib)
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Paznen 3. MouiekyJisipnasi pU3NKa M TEPMOTHHAMHUKA

22

Tema 3.1.

OcHOBBI
MOJIEKYJISIPHO-KHHETUYeCKOM
TeopUuH

Copepxxanue yueOHOIro MaTepuasa

OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKON Teopun. bpoyHOBCKOE
nswkenue. Auddysus. Xapakrep 1BUKEHUS U B3aUMOACHCTBUS YaCTHIL
BeniecTBa. MoJieau CTpOeHHUs Ta30B, KUAKOCTEH U TBEPBIX TNl U O0bSICHEHHE
CBOIICTB BEILIECTBA HA OCHOBE 3TUX Mojelieil. Macca u pa3Mepbl MOJIEKYIJIL.
KonuuectBo BemectBa. [locrosinnas ABoragpo. TennoBoe paBHOBECHE.
Temneparypa u ee usmepenue. lllkana remneparyp Llenscus.

Mopenb naeanbHOro raza. OCHOBHOE ypaBHEHUE MOJIEKYJIIPHO-KUHETUYECKOU
TEOpUH UAEATBHOrO ra3za. AOCONIIOTHAs TEMIIEpAaTypa KaK Mepa CpeaHei
KMHETHUYECKOM 3HEPruM TEIIOBOTO JBUKEHUA yacTull ra3a. [llkana temnepartyp
KenpBuHa. YpaBuenue Menaeneesa-Kianeiipona. 3akon JlanbToHa.

["a3oBbIe 3ak0HBI. M30mpoLiecchl B UACAIbHOM ra3e ¢ OCTOSIHHBIM
KOJINYECTBOM BEIIECTBA: M30TEPMa, H30X0pa, n300apa.

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 07

Tema 3.2.
OCHOBBI
TEePMOAMHAMMUKH

Coaep:xanue yueOHOro MaTepuaJia

TepmoanHamuueckas cucreMa. BHyTpeHH:A SHEPIrUs TEPMOAMHAMUYECKON
CUCTEMBI U cTIocO0bI ee u3MeHeHus. KonnyecTBo TerioTs! U padora.
BHyTpeHHss dHEprys 0JHOATOMHOI'0 UIE€AIIbHOIO ra3a. Buabl remionepenayuu:
TEIJIONPOBOJHOCTh, KOHBEKIIHS, H3JIydeHHUE. TermioeMKOoCTh Tena. Y IebHas
TEIUIOEMKOCTBH BellecTBa. KoMmyecTBO TEMIOTHI IPU TEIUIONEPEIAUE.

IlepBblil 3aK0H TEpMOJMHAMHUKH. 1 [prMeHeHNe IepBOro 3aK0Ha TEPMOAVMHAMUKH
K u3omnpoueccaM. I'paduueckast unTepnperaius padoTsl raza. Temnnonbie
MamuHbl. [IpuHIune! qeiicTBys TermaoBbX MauH. [Ipeo6pa3oBanus sHepruu
B TeMJIOBbIX MamuHax. Koaddunuent nonesnoro neiticrsus (nanee — KI1/1)
ternoBoil mammHbl. [{uki Kapro u ero KIIJI. Bropoii 3akoH TepMOIUHAMUKH.
HeoOparrmMocTs npoLieccoB B IpUpoie. IKOIOTNUECKUE POOIEMbI TEIIO3HEPTETHKH.

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 07

Tema 3.3.
ArperaTHbie COCTOSIHUSA
BellecTBa u (azoBbie nepexoabl

Conep:xanue yueOHOro MaTepuana

[Tapoo6pazoBanue u konaeHcalys. Vcnapenue u kunenue. Y aeiabHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIEPATYPhI KUTIEHUS OT JaBJICHUSI.
AOcCo0THAs M OTHOCHUTENNbHAS BIAXXHOCTh BO3yxa. HacblmeHHsbIi nap.
TBepnoe teno. Kpucraminueckue u amopgHbie Tena. AHU30TPONHS CBOWCTB
kpuctayos. XXunkue kpucramuisl. CoBpeMeHHble MaTepuaisl. [ naBienue

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 07
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U KpUCTAJUIM3anus. Y IesbHas TeruioTa miasneHus. Cyoaumanus. Y paBHeHue
TEIUIOBOro OaaHca.

TexHUYECKHE YCTPOUCTBA U UX MPAKTHUYECKOE IPUMEHEHUE: TEPMOMETP, Oapo-
MmeTp. Onpeenenre Macchl BO3yXa B KOMHATE HA OCHOBE U3MEPEeHUI 00beMa
KOMHATBhI, 1aBJICHUS U TEMIIEpAaTypbl BO3AyXa B HEH.

JIBurarenb BHyTPEHHETO CropaHusi, ObITOBOI XOJIOAUIBLHUK, KOHAULIMOHED,
TUTPOMETP U IICUXPOMETP, KAJTOPUMETP, TEXHOJIOTUU NOTYyUYEHHUS] COBPEMEHHBIX
MaTepHaloB, B TOM YKCIIE HAHOMATE€pPUAJIOB, U HAHOTEXHOJOTHUH.

Tema 3.4. Coaep:xxanue yueOHOro MaTepuaJia 2 OK 01, OK 02,
ArperaTHbie COCTOSTHUSA VcTOYHUKY TEIIOBOTO U3JIY4Y€HHUS, IPUMEHSIEMBbIE B JIEYEOHBIX LEIISX. OK 04, OK 05,
BelllecTBA B MeIUIINHE Tennootnaya, Te1000MEH U TEMJIONPOBOIUMOCTh OPraHU3Ma YeJIOBEKA. OK 07,
(npuKIadHoi MoJYb) JledeOHOE TpMEHEHHE HHPPAKPACHOTO U3ITYICHHS. Y IbTPa(UOIeTOBOEC K 3.1, TIK 3.2

U3JIy4EeHUE U €ro IPUMEHEHUE B MEAMIINHE.

Paznen 4. DaekTpoanHaMuka 24

Tema 4.1. Copepxanue yuyeOHOro MmaTepuasa 4 OK 01, OK 02,
DJIeKTPOCTATUKA DneKkTpu3anus Tei. DIEKTPUIeCcKul 3aps. J(Ba Buaa dJeKTPUIECKUX 3apsIoB. OK 03, OK 04,

ITpoBOAHMKH, TUAIEKTPUKH U TIOTYIPOBOJHUKU. 3aKOH COXPAaHEHUS OK 05, OK 07

aNIeKTpudeckoro 3apsaa. Bzaumoneiicteue 3apsinoB. 3akoH Kynona.

OnexTpuyeckoe nose. HanpskeHHOCTD anekTpuueckoro nois. [IpuHuun

CYNEPIIO3UIUH JIEKTPUUECKUX TOJIEN. JIMHNN HanpsSKEHHOCTH

3NIeKTpUYecKoro nojs. PaboTa cuit anekTpocTaTudeckoro moss.

ITorenuman. PazHocTe noreHnuanos. [I[poOBOTHUKY U TUDIIEKTPUKHU

B 3JIEKTPOCTATHYECKOM IoJie. [Iu3nexTpudeckas NpOHUIIaeMOCTb.

DnekTpoeMKocTh. KoHIeHCcaTop. DIIEKTPOEMKOCTh MIJIOCKOT0 KOHAEHCATOPa.

DHeprus 3apsKEHHOT0 KOHAEHCATOPA.
Tema 4.2. Copaepxxanue y4eOHOro MaTepuasa 10 OK 01, OK 02,
ITocTosIHHBIN dIeKTPHYECKUH DNEKTPUYECKUH TOK. Y CJIOBHSI CYIIECTBOBAHUS DJIEKTPUUYECKOTO TOKA. OK 03, OK 04,
TOK. ToxkM B pa3jIMYHBIX cpeaax Ncrounnkny Toka. Cuita Toka. [locrosuusiil Tok. Hanpsokenue. 3akon Oma OK 05, OK 07

JUISL y4acTKa LEeTH. DIEKTPUUECKOE COTPOTUBIICHUE. Y IEIbHOE CONTPOTUBIICHHE
BenlecTBa. [locnenoBarenbHoe, napayuieaIbHOE, CMEIIAaHHOE COeTUHEHNE
npoBOAHKUKOB. PaboTa anekrpudeckoro Toka. 3akoH J[xoymnsa-Jlenna.
MoOIITHOCTD AMEKTPUYECKOro TOKA. DIEKTPOABIIKYINAs CUjla U BHYTPEHHEe
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COIPOTUBIIEHNE UCTOYHMKA TOKA. 3ak0oH OMa /17151 IOJIHOW (3aMKHYTOM)
JNEKTpHYECKOM enu. KopoTkoe 3aMbIKaHuE.

DNEeKTPOHHAs NPOBOAUMOCTb TBEP/IBIX METAIJIOB. 3aBUCUMOCTh COIPOTHUBIICHUS
METAJIJIOB OT TeMIiepaTrypsl. CBEpXIPOBOIUMOCTb. DIEKTPUUECKHNA TOK

B BakyyMme. CBOWCTBa 2JIEKTPOHHBIX ITy4KoB. [loynipoBogHUKH.

CoOcTBeHHas U IPUMECHas IPOBOJUMOCTb MOJYITPOBOIHUKOB.

CgoiictBa p-n-nepexoza. IloaynpoBoHIKOBBIE TPHUOOPHL. DIEKTPUIECKUI TOK
B PACTBOPAX U pacIUIaBaX MIEKTPOJIUTOB.

DNEKTPOIUTHYECKAs JUCCOLUALUS. DIEKTPOIN3. DIEKTPUUECKUM TOK B ra3ax.
CamocTosTenbHBIN 1 HECAMOCTOATENbHBIN pa3psan. Monuus. [1nazma.

Tema 4.3.
MarbuuTHoe 1o0J1e.
DJIeKTPOMArHUTHASI HHAYKIMS

Coaep:xanue yueOHOro MaTepuaJia

ITocTostHHBIC MarHuThl. B3anMoaeiicTBHE IIOCTOSHHBIX MAarHUTOB. MarHuTHOE
nose. Bektop MarHuTHOM MHAYKUMU. [IpuHnmn cynepnosuuuu. Jlnauu
MarHuTHOM uHAyKnuu. KapruHa TMHANA MarHuTHOM MHAYKIMY M1OJIS
MOCTOSIHHBIX MarHUTOB. MarHuTHOE 1oJie IPOBOJIHUKA ¢ TOKOM. KapTuHa
JIMHUM TOJISI JNIMHHOTO TPSIMOTO MPOBOJIHUKA U 3aMKHYTOT'O KOJIBLIEBOTO
MIPOBOJIHUKA, KATYLIKU ¢ TOKOM. OnbIT DpcTena. BzaumozelicTBue NpoBOHUKOB
¢ Tokom. Cuna Amnepa, ee Moayb U HanpasieHue. Cuma JlopeHia, ee MOIyJb
Y HanpasieHue. [[BrkeHune 3apsoKeHHOM YacTULBI B OJHOPOIHOM MarHUTHOM
nosie. Pabota cunsl JlopeHna. SIBieHne 31eKTpOMarHuTHON MHAYKLIUH.

[ToTox BekTOpa MarHuTHOM MHAYKUKH. DJ[C MHAYKIIIH.

3aKkoH anekTpoMarHuTHoM nHAykuuu dapanes. Buxpepoe anexkrpuueckoe
noJie. DIEKTPOABUKYILAsl CUJIa UHIYKIIUU B IPOBOJIHUKE, IBHKYIIEMCS
IIOCTYIIATEJIbHO B OJTHOPOJIHOM MarHuTHoM nodje. [Ipasuio Jlenna.
NuaykTtuBHOCTD. fIBNeHue camounaykuuu. 9{C caMOMHAYKIINH.

DHeprusi MarHUTHOTO TMOJIS KATYIIKH C TOKOM. DJIEKTPOMarHuTHOE TOJIE.

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 07

Tema 4.4.

Du3nyeckne Npouecchbl B TKAHAX
YeJI0BeKa NP BO3/1eliCTBUH
TOKOM M 3JIEKTPOMATHUTHBIMH
moJIAMHM

(npuKnaonoi mooyis)

Conep:xxanue yueOHOro MaTepuaJia

Pur3nyecKue MpoLECCHl B TKaHAX YEJIOBEKA MPHU BO3IECUCTBUU IIEPEMEHHBIM

Y MOCTOSHHBIM TOKOM. Mcnonb30oBanne Toka B Y BU-Tepanuu, raibBaHU3alliu
u anekTpodopese. Guznueckre mpoIecchl B TKaHAX YeJI0BeKa MPU BO3ACHCTBUM
AIEKTPOMATHUTHBIMU MOJISIMUA M 3JIEKTPOMAarHUTHBIMU BOJIHAMM.

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 07,
IIK 3.1, IIK 3.2
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Pa3znea 5. Kosre0anus 1 BOJTHBI

22

Tema 5.1.
Mexannuyeckue
U 3JIEKTPOMArHUTHBbIE KOJIeOaAHU S

Coaep:xanue yueOHOro MaTepuaJia

KonebartenpHas cucrema. CBO60,Z[HBIC KoJIEOaHHS. FapMOHI/IIICCKI/Ie KOJIEOaHHS.

[Tepuon, yacrota, amrmuTyaa u (asza konedanuid. [IpykKUHHBIA MasSTHHK.
Matematuyeckuii MasTHUK. Y paBHEHUE TrapMOHUYECKUX KOJICOaHUH.
Kunemarndeckoe U JMHAMUYECKOE OMTMCAHHUE KOJIeOATEIPHOTO ABUKCHHUS.
[IpeBparienre sHEPruu Npyu FTAPMOHUYECKUX KOJICOAHUSX.

CBs13b aMIUIMTY bl KOJIEOAHUM NCXOHOW BETMYUHBI C aMIUIUTYA0M KosieOaHUi
ee ckopoctu U yckopenus. KonebarenbHbiit KOHTYp. CBOOOIHBIE SIEKTpOMAr-
HUTHBIE KOJIEOAHUSI B HI€AJTbHOM KOJIe0aTeIbHOM KOHTYpPE. AHAIOTUSI MEXTY
MEXaHUYECKUMU U 3JIEKTPOMArHUTHBIMU Konebanusmu. @opmyna ToMmcoHa.
3aKOH COXpaHCHHSI SHEPTUH B UICATTLHOM KOJIeOaTeIbHOM KOHTYPE.
Breimnyxaennbie Mexanudeckue konebanus. Pesonanc. PesonancHas kpusasi.
BriHyXIeHHBIE 3JIeKTpOMarHUTHBIE KosieOanus. [lepeMeHHbIN TOK.
CunycougaibHblid IEPEMEHHBIN TOK. MOLIHOCTh IEPEMEHHOIO TOKA.
AMIUTUTYAHOE U JEHUCTBYIOIIEE 3HAUCHUE CUJIBI TOKA U HANIPSHKECHUS.
Tpanchopmarop. [IpousBoacTBo, nepenada u NoTpedIeHNE dASKTPUUECKOM
SHEPTUU. DKOJIOTUYECKUE PUCKHU TIPH MPOU3BOJICTBE IIEKTPUUECKON YHEPTHUH.
KynbTypa ncnonb3oBaHus 3JE€KTPOIHEPTUU B TOBCEAHEBHOM KU3HU.

OK 01, OK 02,
OK 04, OK 05,
OK 07

Tema 5.2.
Mexannueckue
H YJIEKTPOMATrHUTHbIEC BOJIHbI

Coaep:xanue yueOHOro MaTepuaJia

MexaHuueckre BOJIHBI, YCIIOBUS pacnipocTpanenus. [lepuon.

CkopocTb pacnpocTpaHeHHs U JUIMHA BOJIHBL. [lonepeunsie U npoaonbHbIe
BoJIHBL. IHTEepdepenns u nudpakiiys MEXaHUUECKUX BOJH. 3BYK.
CkopocTb 3ByKa. I'pomkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.
DNEeKTPOMarHUTHbBIE BOJHBL. Y CIIOBUS U3TYUYESHUS 3JIEKTPOMAarHUTHBIX BOJIH.
B3aumHas opuenTanus BeKTopoB E, B 1 v B 251eKTpOMarauTHON BOJIHE

B BakyyMme. CBONCTBa DJIEKTPOMAarHUTHBIX BOJIH: OTPa)KEHUE, IPEJIOMIICHHE,
nossipu3anus, tudpakuus, nHTepdeperus. CKopocTh 31EKTPOMarHUTHBIX
BoJIH. [lIkana 35ekTpoMarHUTHBIX BOJIH. [IpMMeHEeHNE 2IIeKTPOMAarHUTHBIX
BOJIH B TeXHUKE U ObITY. [IpMHIMIIBI pauOCBsI3U U TEJIEBUACHHUS.
Paguonokanus. DNeKTPOMarHuTHOE 3arpsiI3HEHUE OKPYKAIOLIEH Cpeabl.

OK 01, OK 02,
OK 04, OK 05,
OK 07
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Tema 5.3.

Conep:xanue yueOHOro MaTepuaJia

OK 01, OK 02,

Du3uyecKue 0CHOBBI 3BYKOBBIX ®dusuka ciayxa yenoeka. [lonstue 06 aynuomeTpun. OK 04, OK 05,
METO/I0B MCCJIeJOBAHUSA YabpTpa3Byk u ero npuMeHnenue. MadppasByk. OK 07,
(npukKnaonoi mooyss) IIK 3.1, IIK 3.2
Tema 5.4. Coaep:xxanue yueOHOIro MaTepHaJia OK 01, OK 02,
Onruka [IpsiMmonuHeitHOe pacripocTpaHEeHUE CBETa B OAHOPOAHOM cpeze. Jlyu cBera. OK 04, OK 05,

OTtpakeHue cBeTa. 3aKoHbI OTpakeHus ceta. [locTpoeHune n300pakeHni OK 07

B IUIOCKOM 3epkKaie. IIpenomiienue cBeta. 3aKOHbI IPEJIOMIIEHHS CBETA.

AOCOIOTHBIN 1oKa3zarenb npenomieHus. [loiHoe BHyTpeHHee OTpakeHUE.

[IpenenbHBINA yrod MOJTHOTO BHYTPEHHETr0 oTpakeHus. Jlucmnepcus cBera.

CnoxHnslif coctaB 6enoro csera. L{Bet. Cobuparomne u pacceuBaroIINe JTUH3BI.

Tonkas nmuu3a. @OKYCHOE paccTOSHUE M ONTHYECKAasl CUjla TOHKOM JIMH3HI.

[TocTpoenue n3o0paxeHui B COOMPAIOIINX M PACCEUBAIOIINX JIMH3AX.

®opmyna TOHKOH JIMH3bL. Y BeIMYCHHE, JaBaeMOe JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPHUECKOM onTuKU. IHTEepdepeHnus crera.

KorepenTHbie UCTOYHHUKU. Y CTIOBHS HAOIIOACHUS MAKCUMYMOB U MUHUMYMOB

B HHTEP(DEPEHITMOHHON KapTHHE OT ABYX CHH(]A3HBIX KOT€PEHTHBIX

ucTouyHUKOB. J{udpakuus ceeta. Judpakinuonnas pemerka. Y clioBue

HaOJIIOZICHUS TJIABHBIX MAaKCUMYMOB TPHU NaJ€HUU MOHOXPOMATHUYECKOTO

cBeTa Ha qudpakimoHHyo pemeTky. [lonspuzanus cBera.
Tema S.5. Copepxanue yueOHOIro MaTepuasa OK 01, OK 02,
HUcnoab3oBanue pu3NYeCKUX Ponw uccnenoBanus cBeTa M CB3aHHBIX C HUM U3MEPEHUN B MEJIUIIMHE. OK 04, OK 05,
OCHOB ONITHKHU B MeIMLIMHE Hcnonp3oBanue GU3NUECKUX OCHOB ONTHKH JJISi AUATHOCTUKU U JICUYCHUS OK 07,
(npuknaonoi Modynn) 3a0osieBaHui yenoBeka. [[puMeHeHue cBeta B ONTHYECKON TOMOrpaduu, IK 3.1, 11K 3.2

¢droopecieHTHON 1 OMOXUMUYECKO MUKpocKonuu. OO1ue MOHATHS

yCTpOIMCTBA ammaparypbl CBETOJIEUEHUS.
Tema 5.6. Copaepxxanue y4eOHOro MaTepuasa OK 01, OK 02,
Jly4eBble MeTOAbI INATHOCTUKH [IpumeHeHue cBeTa B ONTHYECKON ToMorpaduu, GIroopeCcIeHTHON OK 04, OK 05,
B MeJHIIUHE 1 OMOXUMHUYECKOU MUKpOcKormuu. OOITie MOHITHS yCTPOMCTBA OK 07,
(npurxnadnoi modysv) armnaparypsl CBETOJIECYEHUS. K 3.1, IIK 3.2
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Pa3nen 6. OcHOBBI CIeIHAJIBLHOM TEOPHH OTHOCUTEIbHOCTH 2

Tema 6.1. Copaepxxanue yyeOHOIro MaTepuasa 2 OK 01, OK 02,
OcHOBBI TEOPUH ['paHuLIBI TPUMEHUMOCTH KJIACCUYECKON MeXaHUKHU. [locTynaTel ciennanibHON OK 04, OK 05,
OTHOCHUTEJIbHOCTH TEOPUU OTHOCUTEJILHOCTH: NHBAPUAHTHOCTh MOJYJIsl CKOPOCTH CBETA B BaKy- OK 07

yMe, IPUHIUI OTHOCUTENBHOCTH DifHIITeliHA. OTHOCUTENHFHOCTD OJTHOBPEMEH-

HOCTHU. 3aM€JUIEHUE BPEMEHU U COKPAILEHUE JIMHBI. DHEPrusi U UMILYJIbC CBO-

601011 yactuibl. CBA3b MacChl C JHEPrHUe U UMITYJILCOM CBOOOTHOM YaCTUIIBI.

DHeprus MoKos CBOOOIHOM YaCTHIIHI.

Paznen 7. KBantoBasi pusuka 12

Tema 7.1. Coaep:xanue yueOHOro MaTepuaJia 2 OK 01, OK 02,
DJIeMeHThI ®otonsl. Dopmyna [1nanka cBs3u sHepruu GOTOHA C €ro YacTOTONW. DHeprus OK 04, OK 05,
KBAHTOBO ONTHKH U uMItyssc Gortona. OTkpeiTHE U UccnenoBanue porodddexra. Ombrrer Al OK 07

CroneroBa. 3akoHsl hoTorddexra. YpaBHenue DiiHinTeiHa s GpotosaddexTa.

«KpacHnas rpanuna» Goroaddexra. [laBnenne cBera. OnbiTer [1.H. JleOGenena.

XUMHUYECKOE IEMCTBUE CBETA.
Tema 7.2. Copepxxanue yueOHOro MaTrepmuasa 4 OK 01, OK 02,
Crtpoenue aToma Mogens atoma Tomcona. OnbiTel Pezepdhopaa mo uccienoBanuio CTpoeHus OK 04, OK 05,

aroma. [Iimanerapnas mozeins aroma. Ilocrynarsl bopa. M3nydenue u noroiie- OK 07

HUe (OTOHOB MPH MEPEXOE aToMa C OJTHOTO YPOBHSI SHEPTUHU Ha JIpyroi. Busl

cnekTpoB. CIIEKTp ypOBHEW SHEPruuU aToMa BOOpoAa. BoiHOBEIE cBOlCTBa

yactull. Bonns! ne bpoiins. KopnyckynspHo-BosnHoBo# nyanusm. JAudpakuus

AJIEKTPOHOB B KpucTajiax. CIIOHTaHHOE U BBIHYKJEHHOE U3IyYCHHE.

YeTpolcTBO U PUHLIMIT PabOTHI Jiazepa.
Tema 7.3. Copaepxxanue yueOHOIo MaTepuasia 4 OK 01, OK 02,
ATOMHOE s1pO MeTtob1 HaOJIOIEHUS 1 pETUCTPAIK 3JIeMEHTapHbIX YacTull. OTKphITHE OK 04, OK 05,

panuoakTuBHOCTU. OmbITHl Pe3epdopaa o onpeneneHuio cocTaBa paJuoaKkTUB- OK 07

Horo u3nydenus. CoiicTBa anb(da-, 6era-, ramma-u3nydeHus. Bousuue paamo-
AKTUBHOCTH Ha )HUBbIE OpraHu3Mbl. OTKpBITHE IPOTOHA U HEWTpoHA. HykiloH-
Has Mofelb siypa [ eizenOepra-MBanenko. 3apsy sapa. MaccoBoe uncio spa.
N3otonsl. Anbda-pacnaj. DIeKTPOHHbIN U MO3UTPOHHBIN OeTa-pacnan. ['amma-
n3llydeHue. 3aKOH paAroaKTUBHOIO pacnana. DOHEpPIusl CBsI3U HYKJIOHOB B speE.
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SAnepusie cunbl. Jledext maccsl sinpa. SnepHbie peakiuu. [lenenne u cunTes
snep. Snepusiii peaktop. TepmosiaepHbiii cuaTe3. [Ipo0OaemMbl 1 MepCreKTHUBBI
AJIEPHON SHEPIETUKU. DKOJIOTUYECKUE ACTIEKTHI SAEPHOM SHEPIreTUKU.
OneMeHTapHble yacTulbl. OTKPBITHE TO3UTPOHA.

DyHIaMEHTAIbHBIE B3aUMOJICUCTBUA.

Tema 7.4. ®Pu3nyecKue OCHOBBI JCHCTBUS HOHU3UPYIOLIErO U3Iy4EHUS Ha OpTraHu3M 2 OK 01, OK 02,
du3nyecKue OCHOBDBI 1eCTBUSA yenoBeka. [ [pumMeHenus peHTreHOBCKOT O U3JIydYeHUs B MequuuHe. Biausinue OK 04, OK 05,
U3JIyYeHU HA OPTaHU3M 4YeJIOBeKa | PAAMOAKTUBHOIO W3ITy4EHMs Ha YEJIOBEKA U €0 MOCIIEICTBUSL. 3alluTa OT U3ITy4EeHUH. OK 07,
(npurnaonoiu mooys) IK 3.1, TIK 3.2
Pa3neu 8. DiieMeHTHI aCTPOHOMMY U ACTPOPU3NKH 6

Tema 8.1. Copepxxanue yueOHOIro MaTepuasa 6 OK 01, OK 02,
DJieMeHTbI ACTPOHOMMHU Bun 3Be3nHoro Heb6a. Co3Be3aus, SpKUe 3BE3/1bl, INTAHETHI, UX BUIUMOE OK 03, OK 04,
U aCTPO(PU3NKHU neuxenue. ConHeunas cucrema. [inanersl 3emHol rpynmnbl. [ImaHeTbI-TUTraHTHI. OK 05, OK 07

Mansie Tena Conneunoit cucremsl. ConHue, potocepa u armochepa. Conneu-

Hasi akTUBHOCTb. VlcTounuk sHepruu CosiHIa U 3Be3/. 3BE€3/1bl, UX OCHOBHbIE

XapaKTEpUCTUKHU: Macca, CBETUMOCTb, PAINyC, TEMIIEPATypa, X B3aUMOCBS3b.

3Be3/1bI IJIABHOM MOCIIEI0BATENbHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTbY

JUISL 3B€3]] TIIaBHOM MOCIIeI0BaTeNbHOCTU. BHyTpeHHee crpoenue 38e3x. CoBpe-

MEHHBIE IPEJICTABICHUS O MPOUCXO0KAEHUH U 3BotolK COJHIIA U 3BE3 .

Oranel )Ku3HHU 3Be37. Mueunslii [yt — Hama ["anaktuka. CrinpaibHas CTpyK-

Typa ['anakTuku, pacrpeneieHue 38e3/, raza u nobuid. [lonoxxenue u aBrxeHne

Counnna B Nanakruke. [Tnockas u chepuyeckas noacucrems! ['anaktuku. Tuns

ranakTuk. Paguoranaktuky u kBazapbl. UepHbIe AbIpHI B sIpax TajlakTHK. Bee-

nenHas. Pacimmpenne Beenennoii. 3akon Xa606ma. Paz6eranue ramaktuk. Teo-

pust bonwimoro B3peiBa. Mogens «ropsiueit Becenennoii». MacmtabHast CTpyK-

Typa Bcenennoil. Meraranaktuka. Hepeniennbie mpo6iemMbl acCTpOHOMUHU.
Hrorosoe 3ansiTue Copepxxanue yueOHOIro MaTepuasa 2 OK 01, OK 02,

[TpomexyTounas aTTectanus B popme nuddepeHIpoBaHHOTO 3a4eTa. OK 03, OK 04,

OK 05, OK 07,
1K 4.2

BCEI'O: 108
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3. YCJIOBUS PEAJIMBALINA TPOT'PAMMBI
OBHIEOBPA3OBATEJBbHOU JUCIIUITJINHBI

3.1. s peanm3anMd MNPOrpaMmbl JUCHUIUVIMHBI JO0JKHbI ObITh
NpeayCMOTPEHbI cJieaylolue crelualbHbie MOMeleHus :

Peanuzanius nmporpamMmsbl TUCHUIUIMHBI TPEOYeT HATMUKs y4eOHOro KabnHeTa
bu3uKu.

O6opynoBanne yueOHOTO KaOMHETA:

— TOCaJ0YHbIC MECTA MO KOJIMYECTBY 00yUarOIIUXCS;

— pabouee MecTo MpenoaaBaTels;

— KOMIUIEKT y4eOHO-HaIJISIAHBIX TOCOOMH;

— KOMIUIEKT JICKTPOHHBIX BUJICOMATEPHUAIIOB;

— 3aJlaHus JJ1s1 KOHTPOJIBHBIX U CAMOCTOSITENIbHBIX paboT;

— TpodeccroHaIbHO-OPUCHTUPOBAHHBIE 3a/IaHMUS;

— Marepualibl 3a4era.

TexHuyeckue cpencTBa 00ydeHus:

— TIEPCOHATIBHBIN KOMITBIOTEP C JIMIIEH3UOHHBIM MPOrPaMMHBIM 00ECIICUCHUEM;

— TIPOEKTOP C IKPAHOM;

— WHTEpaKTHBHAs JIOCKa;

— BBIXO/I B JIOKAJIbHYIO CETb.

3.2. NUudopmanuonHoe obecrevyeHue 00ydeHUus

OCHOBHBIE HCTOYHUKH:

1. ®uzuka. 10 knacc. ba3oBbiii v yriyOnEHHBIN YPOBHU. DIeKTpoHHAs (popma
yueonuka / Msakumes I'.4., byxosues b.b., Corckuit H.H. / ITox pen. IlapdenTtbe-
Boii H.A. — Mockaa : Ilpocsemienue, 2025. — ISBN 978-5-09-121851-0. — Dnek-
TpoHHAas Bepcus noctynHa Ha caiite DbC "KoncynbTanT crygenta” : [caiit]. URL:
https://www.studentlibrary.ru/book/ISBN9785091218510.html

2. ®uzuka. 11 xnacc. ba3oBsiii 1 yriyOn€HHBIN ypOBHU. DJIEKTpOHHAS hopMa
yueOHuka. / Maxumes ['.4., bByxosueB b.b., Yapyrun B.M. / Ilox pen. [lapdenTtbe-
Boil H.A. — Mocksa : IIpocsemenue, 2025. — ISBN 978-5-09-121852-7. — Dnek-
TpoHHas Bepcus noctynHa Ha caiite ObC "KoncynbranT crygenta’ : [cait]. URL:
https://www.studentlibrary.ru/book/ISBN9785091218527.html

JlonoJIHUTEIbHbIE HCTOYHUKU:

1. Aiizennon, A. E. ®usuka : yueOHUK U MPAKTUKYM JIJIsi CPEIHETO mpodec-
cuoHasibHOTO OoOpaszoBanus / A. E. Azenrion. — Mocksa : U3marensctBo FOpaiiT,
2023. — 335 c¢. — (IIpodeccunonanpHoe oO6pazoBanme). — ISBN 978-5-534-00795-4. —
Texkct : omektpoHHbld // OOpaszoBatenpHas tiatdopma IOpait [calt]. —
URL.: https://urait.ru/bcode/513094

2. l'opnau, B. B. ®wusuka. 3agauu, Tectbl. MeTOIbI pelieHus : yueOHoe Io-
cobue s cpennero npodeccuoHanbHoro oopazopanus / B. B. 'opnay. — 2-e uzn.,
nepepad. u gon. — Mockga : MznarensctBo FOpaiit, 2023. — 343 ¢. — (Ilpodeccuo-
HaibHOE oOpazoBanue). — ISBN 978-5-534-16184-7. — Tekcrt : anexTponHsbIit // O0-
pa3oBatenbHas iardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/530576
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3. I'opnau, B. B. ®usuka. CamoctositenbHas pabota cTyieHTa : yueOHoe 1o-
cobue nisa cpeanero npodeccuonanbHoro oopasoranus / B. B. I'opnau, H. A. 1Ba-
HOB, M. B. [Inactununa. — 2-e u3a., ucnp. u gom. — Mocksa : MznarensctBo FOpaiit,
2023. - 168 c. — (IIpodeccunonanpHoe ob6pazoBanue). — ISBN 978-5-9916-9834-4. —
Texer : onektpoHHbI // OO6pazoBarenbHas 1athopma IOpaiit [caiiT]. —
URL.: https://urait.ru/bcode/513708

4. Pomnonos, B. H. ®wusuka : yuebHOE mocobue st cpeaHero npodeccuo-
HajpHOTO oOpa3oBanus / B. H. PoanonoB. — 2-e 3., uctp. u momn. — Mocksa : 13-
narenbcTBo IOpaimit, 2023. — 265 c. — (IIpodeccronansHoe oOpa3oBaHHE). —
ISBN 978-5-534-07177-1. — Tekct : anextpoHHkIi // OOpa3zoBarenbHas iatrgopma
FOpaiit [caiiT]. — URL: https://urait.ru/bcode/512604

HNuTepHer-pecypcesnl

1. OBC HOpaiir [caiit]. — URL: http://www.biblio-online.ru/bcode/452165/.

2. OBC Jlans [caiit]. — URL: https://e.lanbook.com/.

3. OBC Koucynbrant cryaenta [caiit] — URL: https://www.studentlibrary.ru/

4, denepanbhbli opTan "Poccuiickoe oopazosanue” (http://edu.ru/);

5. Undopmanmonnas cucrema «EauHoe oOkHO JocTynma K oOpa3oBaTeIbHBIM
pecypcam» (http://school-collection.edu.ru/).
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4. KOHTPO.JIb 1 OIEHKA PE3YJ/JIbTATOB OCBOEHHU
OBIHIEOBPA3OBATEJBbHOU JTUCIIUITJINHBI

KoHTpoJib U o11eHKa pe3yabTaTOB OCBOCHUS 00111€00pa30BaTEIbHON JUCIIH-
IUTMHBI PACKPBIBAIOTCS 4Yepe3 JMUCHUIUIMHAPHBIC pPe3yJbTaThl, HANPABJICHHbIC Ha
dbopmupoBaHre 00MUX U MPOGECCUOHANTBHBIX KOMIIETEHIIUHN 10 pa3jieiaM U TeMam
coJiep KaHusl yueOHOro MaTepuarna.

Oob6masi/mpodeccnoHabHasA Paznen/Tema Tun oueHoYHbIX
KOMMeETEHIUs MeponpusTuii
OK 01. Beibupath criocoOsr P 1: temnr 1.1 - YCTHBIH OIpOoc;
perenns 3a1a4 npodeccronanbHol| P 2: tembr 2.1, 2.2, 2.3, 2.4 | - bpoHTAIBHBINA OIIPOC;
nesTenbHOCTH npuMeHuTensbHo | P 3:temsr 3.1, 3.2,3.3,3.4 | - onleHKa KOHTPOJIBHBIX PadoT;
K pa3JIMYHbIM KOHTEKCTaM P4:temr14.1,4.2,4.3,4.4 - OIIEHKA TECTOBBIX 3aJaHUM;
P 5: temnr 5.1-5.5 - OIICHKA BBITIOJIHCHUS
P 6: Temsr1 6.1 JIOMAIITHUX CaMOCTOSITEIbHBIX
P 7:teme1 7.1,7.2,7.3, 7.4 | pabor;
P 8: Temn1 8.1 - nudepeHITMPOBaHHBIN
3a4er.
OK 02. Mcnonbs3oBaTh P 1: temsr 1.1 - YCTHBI OIpoC;
COBPEMEHHBIC CpeJICTBA TOWCKa, | P 2: temur 2.1, 2.2, 2.3, 2.4 - (ppoHTATBHBIN OIPOC;
aHaJIM3a U MHTEPIPETAINH P 3: temur 3.1, 3.2, 3.3, 3.4 | - olleHKa KOHTPOJIBHBIX PadoT;
nHpopmaru U nHpopmatmonnsie, P 4: tembi 4.1, 4.2, 4.3, 4.4 - OIICHKA TECTOBBIX 3aJIaHUM;
TEXHOJIOTHH JIJIsl BBITOJIHEHUS P 5: temsr 5.1-5.5 - OIICHKA BBIMOJTHEHHUS
3aj1a4 MpoeCcCHOHATILHON P 6: remsr1 6.1 JIOMAITHUX CAMOCTOSITEIbHBIX
NeaTeIbHOCTH P7.temr17.1,7.2,7.3,7.4 pabor;
P 8: temsr1 8.1 - muddepeHIMPOBaHHBIHN 3aUeT.
OK 03. ITInanuposars u peanu- | P 3:rtemsr 3.1, 3.2,3.3 - YCTHBIH OIIpOC;
30BbIBaTh cOOCTBeHHOE mpodec- | P 4: tembr 4.1,4.2,4.3,4.4 | - ppoHTaNIBHBIN 0NIPOC;
CUOHAJIBHOE U IMYHOCTHOE P 8: tremsr1 8.1 - OIICHKa KOHTPOJIbHBIX PadoT;
pa3BUTHE, IPEAIPUHUMATEITHCKYIO - OIICHKA TECTOBBIX 3aJIaHUM;
EeSTENIbHOCTH B MPOQECCHO- - OIICHKA BBITMOJTHEHHUS
HATBHOU cdepe, UCTIOIB30BaTh JIOMAIITHUX CaMOCTOSITEIBHBIX
3HAHUS 110 MPABOBOMA pabor;
1 (MHAHCOBOM I'PaMOTHOCTH - muddepeHIpOoBaHHBIN
B PA3IMYHBIX )KU3HEHHBIX 3ayer.
CUTYaITUSIX
OK 04. DddexTnBHO B3aMO- P 1: temsr 1.1 - YCTHBIH OIIpOC;
neiicTBoBaTh U paboTath B KO- | P 2: temer 2.1,2.2,2.3,2.4 | - ppoHTAIBHBIH OIIPOC;
JICKTHBE 1 KOMaH/Ie P 3: temnr 3.1, 3.2,3.3,3.4 | - orleHKa KOHTPOJIbHBIX PadoT;
P4:71emr14.1,4.2,4.3,4.4 - OIIEHKA TECTOBKIX 3aJIaHHII;
P 5: tremsr 5.1-5.5 - OLIEHKA BBIMOJHEHUS J10-
P 6: Temsr1 6.1 MAaITHAX CaMOCTOSITETbHBIX
P7.temr1 7.1,7.2,7.3,7.4 pabor;
P 8: Temsr 8.1 - mud depeHIpOBaHHBIN
3ayer.
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OK 05. OcymectBisath yctayto | P 1: temsr 1.1 - YCTHBIN OMpPOC;
U MMCbMEHHYI0 KOMMYyHUKanuio | P 2: temsr 2.1,2.2,2.3,2.4 | - ppoHTaIBHBIA ONPOC;
Ha TOCY/IapCTBEHHOM SI3bIKE P 3: temnr 3.1, 3.2, 3.3, 3.4 | - ollecHKa KOHTPOJIBHBIX Pa0OT;
Pocculickoit @enepanuu P4:temr14.1,4.2,4.3,4.4 - OIICHKA TECTOBBIX 3aJIaHUM;
C y4E€TOM OCOOEHHOCTEH P 5: tembr 5.1-5.5 - OIICHKA BBITIOJHEHUS
P 6: remsr1 6.1 JIOMAIITHUX CAMOCTOSITEIbHBIX
P7.temer 7.1,7.2,7.3,7.4 pabor;
P 8: tems1 8.1 - muddepeHIIMPOBAHHBIN
3ayer.
OK 07. ConeiictBoBaTh coxpa- | P 1: temsr 1.1 - YCTHBIN OIpOC;
HEHUIO OKPY>KAOILEH Cpebl, P 2:tems1 2.1,2.2,2.3,2.4 | - ppOHTANBHBIA ONPOC;
pECypcocOEpeKCHHUIO, P 3: temur 3.1, 3.2, 3.3, 3.4 | - ollecHKAa KOHTPOJIBHBIX Pa0OT;
[MPUMEHSTh 3HAHUS P4:rtemr14.1,4.2,4.3,4.4 - OIICHKA TECTOBKIX 3aJIaHUIM;
00 M3MEHEHNH KIIMMATa, P 5: temnr 5.1-5.5 - OIICHKA BBIITOJIHEHUS
MPUHIUIIBI OEPEHKITMBOTO P 6: TemsI 6.1 JOMAITHUX CaMOCTOSTEIbHBIX
MPOU3BOJCTBA, 3P (HEKTUBHO P7:temm 7.1,7.2,7.3,7.4 | pabor;
NeiiCTBOBATh B UpE3BbIYANHBIX P 8: Tems1 8.1 - muddpepeHITMPOBAHHBIN
CUTYaIUAX 3ayer.
[1K 3.1. KoncynbtupoBatb P 2: temb1 2.4 - YCTHBIH OIIpOC;
HaceJIeHHe TI0 BOIIpocam P 3: remn1 3.4 - (ppoHTaNBHBIN OMPOC;
npoduIaKTUKy 3a00J1eBaHUN P 4: temb1 4.4 MOATOTOBKA UH(OPMALIMOHHBIX
P 5: tembr 5.3 OYKJIETOB;
P 7: temb1 7.4 - muddpepeHITMPOBAHHBIN
3ayer.
[1K 3.2. IIponaranaupoBaTh P 2: temb1 2.4 - YCTHBIH OIpOC;
310pOBBIN 00pa3 XKU3HU P 3: temsl 3.4 - (hpOHTANIBHBIN OIPOC;
P 4: temb1 4.4 - i depeHIpOBaHHBIN
P 5: temnr 5.3 3a4er.
P 7: Temb1 7.4
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5. ATATITAIIUS PABOUYEM ITPOT'PAMMBI ITPU OBYUEHUU JIUI]
C OI'PAHUYEHHBIMH BO3MOXKHOCTAMMU 310POBbA

AnanTtanus JaHHOW paboueld MporpaMMbl MPOBOAMUTCS B COOTBETCTBHUU
¢ myHkToM 42 vactu 3 IIpukaza Munnpocsemenns Poccun ot 24.08.2022 Ne 762
(pexn. ot 20.12.2022) «O6 yrtBepxkaennu llopsiaka opranu3auuy U OCyIIECTBICHHS
00pa30BaTeNbHOM JEATENIBHOCTH IO 00pa3oBaTeIbHBIM IPOrpaMMaM CpPETHETO
npoheccHoHaTBFHOTO 00Pa30BAHUY.

B memsix JoCcTynmHOCTH MOTyYeHUs CpeTHETo MPo(ecCHOHATTBHOTO 00pa30BaHUs
00y4aroIMMUCS C OTPaHUYEHHBIMUA BO3MOKHOCTSMH 3J0POBbSI MATEPHUAIbHO-TEXHH-
gyeckoe obecreyeHne y4eOHOoro mporecca JODKHO OTBeYaTh UX OCOOBIM 00pa3oBa-
TEJbHBIM TOTPEOHOCTSIM C YUETOM MUMEIOIIETOCs TUIa HAPYIICHUH 3/I0POBBSI.

J11 00y4arOIUXCsl ¢ 02PAHUYEHHBIMU BO3MONCHOCTIAMU 300PO8bSL NO CLYX):

— MEJIOBAsI WJIM JIEKTPOHHAs JTOCKA;

— MYJbTUMEIUIHAsA CUCTEMA;

— chelnuanbHasi BUACO- U ayIUOTEXHHKA;

— y4eOHO-METOJUYECKUE MaTepUasbl B IEYaTHON U JIEKTPOHHOU (opme;

— JIOCTYNl K 3JIEKTPOHHBIM OMOMMOTeYHBIM cucteMaM «Jlaub», «FOpaiTy,
«KOHCYIBTaHT CTyEHTaY;

— MNPUCYTCTBUE ACCHCTEHTA, OKA3BIBAIOLIETO O0YUYarOIIUMCS HEOOXOAUMYIO
NOMOILb (CypaONEPEBOTUHK).

J1s1 00yHarOIMXCsl ¢ 02PAHUYEHHBIMU B0ZMONCHOCIAMU 300P0BbSL NO 3PEHUIO!

— KOMITBIOTEpHAsl TEXHHUKA CO CTIEIUATbHBIMUA MPOTPaMMaMHi HEBU3YaJIbHOTO
JOCTyTa K UH(POpMaIInu;

— y4eOHO-METOAMYECKUE MaTepualbl B  aJbTEPHATUBHBIX (QopmaTax
(kpynHbIF WpUPT UM aynuodansl);

— JOCTYN K DJICKTPOHHBIM OUOIMOTEUHBIM cuctemaM «Jlauwy, «FOpaiiT,
«KoHCcynbTaHT cTyaeHTa» ¢ Bepcued uid CIa0OBHIALIMX U C BO3MOYKHOCTBIO
IPOCITYIIMBAHUS C MOMOIIBIO IPOrPaMMbl CUHTE3aTOpPa PEUH;

— MPUCYTCTBUE ACCUCTEHTA, OKA3bIBAIOLIET0 O0YYAIOIIUMCS HEOOXOIUMYIO
noMoltilb (TUGIOCYPAOTIEPEBOTUHK).

Jist 00y4aroUXCsl ¢ HapyuleHus MU ONOPHO-08UAMENIbHO20 annapama:

— OecnpensTCTBEeHHbIN JOCTYN U MpeObIBaHUE B yUeOHOM ayIMTOPUU;

— MEpEeNBWKHBIE PETyJIUpyeMble MapThl C HMCTOYHUKOM MHUTaHUS (100
B HETIOCPECTBEHHOM OJIM30CTH OT UCTOUHUKOB MTUTAHMUS);

— y4eOHO-METOAMYECKUE MAaTEPHUAIIbl B TICYaTHON U DJIEKTPOHHOU PopMme;

— JIOCTYNl K 3JEKTPOHHBIM OHOIMOTEeYHBIM cucteMaMm «Jlanb», «HOpaitTy,
«KOHCYNBTaHT CTYJIEHTa».

Bo BpeMsi caMOCTOSITeNIbHOM MOJITOTOBKU O0YyYaroIIUecsl ¢ OTpaHUYEHHBIMU
BO3MO>KHOCTSIMU 3/I0POBBSI IOJKHBI ObITh 00€CTIeYeHbI JOCTYNOM K ceTH IHTepHET.

BrllieykazaHHOE OCHAILEHHWE YCTaHABIIMBAETCS B KaOMHETE NpPH HAJUYHUU
00y4aroIuxcs ¢ OrpaHMYEHHBIMUA BO3MOXKHOCTSIMH 3710POBbSI.

@DopMBbI U METOIBI KOHTPOJIS M OLIEHKU PE3YJIbTATOB 00YyUEHUS ONPEAEISIFOTCS
C YYETOM MMEIOIINXCS OTPAHUYEHUI 3710POBbs 00YUAIOIINXCSI.
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[{enbto TEKYLIETO KOHTPOJIS SIBISIETCSI CBOEBPEMEHHOE BBISIBIICHUE 3aTPyAHE-
HUI 1 OTCTaBaHMsI 00YYaroIIEerocsi ¢ OrpaHUYE€HHBIMHA BO3MOKHOCTSIMU 3/J0POBbS U
BHECEHUE KOPPEKTUBOB B YUEOHYIO AESATEIBHOCTb.

dopma NpOMEKYTOYHON aTTECTALIMY YCTAaHABIMBAETCS C YIETOM MHAUBUIY-
AJIbHBIX MCUXO(U3HUECKUX OCOOCHHOCTEM 00YyJaroIMXCsi C OrPaHUYEHHBIMU BO3-
MOKHOCTSIMH 3JI0pOBbSI (YCTHO, IUCBMEHHO Ha OyMare, MMCbMEHHO Ha KOMIIbIO-
Tepe, B popme TecTrupoBaHus U T.1.). [Ipu mpoBeaeHn mpoMeKyTOUHOM aTTecTa-
MU 00yYaromeMycs IPeI0CTaBISETCA BPEMs HAa TOJATOTOBKY K OTBETY, YBEJIMYEH-
HOE He OoJiee YeM B TPU pa3a yCTAaHOBJICHHOTO JIJIsl IOJTOTOBKU K OTBETY 00yUaro-
HIMMCS, HE UMEIOIUM OTPAaHUYEHUI B COCTOSIHUU 3/10POBbSI.

Peanuzanuio agantupoBaHHO# y4eOHOI mporpaMmbl 00eCreYnBarOT MMe1aro-
TUYeCKHe PaOOTHUKH, MPOIUIEAIINE KYPChl MOBBIIICHUS KBaTU(PHUKAIUU IO MpPO-
rpamme «DopmupoBanue NpoPecCHOHATBHON KOMIETEHTHOCTH B 00JIACTH MHKIIIO-
3UBHOT'O 00pa30BaHU.
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