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Paboyast  nporpamma  061meo6pasoBaTebHON  IMCIUILIMHDL ®usuxa paspaborana B
COOTBETCTBHH C:

-DenepaibHbIM -+ TOCYIAPCTBEHHBIM — 0GPA30BATENbHBIM CTaHJIapTOM  CpeiHero  obuiero
00pasoBaHusl, YTBEPHKIECHHBIM IIPHKA3ZOM MunucreperBa o6pasoraHust u Hayku Poccuiickoii
Denepanuu ot 17 mas 2012 r. Ne 413 «O6 YTBEPHK/ICHUH (eNepallbHOIO TOCYAapPCTBEHHOIO
00pa30BaTeILHOTO CTAHIAPTA CPE/HEro OBIIEro o0pa3oBaHus;

-llpukazom Munucrepersa npocsemenus Poceriickoit Qepepauun or 12 asrycra 2022 ropa
Ne732 «O BHecennu u3MeHenuit B heepabHbIi FOCY AapCTBEHHBIH 00pa3oBaTeIbHbIN CTaHIapT
CpeiHero oduiero 06pasoBaHusl, yTBEPIK/ICHHBIH IPHKA3OM MHHHCTEPCTBA 00pa3oBaHUs U HAYKH
Poccuiickoii ®enepanun ot 17 mast 2012 1. Ne 41 3»;

-OejiepanbHBIM roCy1apCTBEHHBIM o0pa3oBarensHbIM CTaH/IaPTOM cpefHero
NPOGECCHOHANTBHOrO 0OPa3sOBaHHs, YTBEPIKICHHOIO npukazoM MuHHCTepeTBA NPOCBEICHHMS!
Poccuiickoit ®enepaunn ot 12 mas 2014 r. N 509 «O6 YTBEpPXKICHUH (eaepasbHOro
TOCY/IapCTBEHHOIO 00Pa30BaTENBHOIO CTAHApTa CPEIHEro NpohECCHOHAIBHOTO 06pa3zoBaHus
no cnenuansHocT 38.02.08 Toprosoe neo;

- lpukaszom Munucrepersa Ipocsemenus Poceriickoii Geaepannu or 3 mwons 2024 r. n 464
«O Bhecenun uzMeHeHnil B Qeepanbublii FOCYapCTBEHHbIH  00pazoBaTelbblil  cTanapt
CPCAHErO  1IPOGECCHOHANBIOIO  00pA3OBANMS,  yTBEPIKACHHOIO npukazom  Minuncrepersa
npocsetenns Poceniickoit @exeparun or 12 mas 2014 . No 509

-lIpumepnbiMu paGounmu nporpammamu, paspaboranusiMu OI'BOY JII10 «MHCTHTYT pazBuTHS
npodeccHoHaNLHOTO 00pa3oBaHUs) | YTBEPXICHHBIMH Ha 3aceganuu CoBeTa 10 OlEHKe
CONEPAHHs M KauecTBa NPUMEPHBLIX pabouuX MPorpamMm 061eo6pa3oBaTebHOrO 1 COIIHAJILHO-
TYMGHUTAPHOTO HHKIJIOB CPEJIHEro NpO(ecCHOHAIBHOr0 06pa3oBaHusl, nporokosr Ne6/2025 or

«18» anpenst 2025 ropa.

Opranusanus-paspaborunk:  YactHoe npodeccuonanbHoe  06pazoBarebHOE YUpeMJICHHE
«Hosocubupckuii  KooneparuBHbIi Texuukym umenn  A.H. Kocbiruna Hosocubupekoro

obnmnorpedeorozay (UIIOY «HKT um. A.H. Kocsiruna HoBocubupckoro obanoTpebeorosar)

Paspabotunk: BynsGsnora Mapus BuxroposHa, npenojasarens Beiciieit KBaJIU (DU KAIIMOHHO

KaTErOpUH

PexomentoBaHo nUKIOBOM KOMUCCHE 0011100 pa30BaATENBHBIX JHCI{UIIIHH

IIpotokon Ne 4 or « 24 » alsuytime 2025 1.
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1. O0mas xapakrepucTuka padoueii nporpaMmsbl 0011e00pa3oBaTeJIbHOM
TUCHMILTUHBI «DU3HKa»

1.1. Mecro  AUMCHMIUIMHBI B CTPYKType  npogeccHoOHAIbLHOM
oOpa3oBareabHoil nporpammsl CII1O:

OO1eoOpa3oBaTenbHas aucUUIUIMHA «DPuU3KKa» SABISIETCS 0053aTeNbHON
4yacTblo  0OlIE00pa30BATENBLHOTO IMKJIAa 00pa3oBaTeNbHOM MporpamMMbl B
cootBeTcTBUM ¢ I'OC CIIO no cnennansHoctu 38.02.08 Toprosoe neno.

1.2. Heau u muianupyemble pe3yJbTaThl OCBOCHH S AUCHUILIUHBI:

1.2.1. leapb AuCUMIIHHBI
Conepkanue MporpaMmbl  00Ie00pa30BaTeIbHON AUCIUIIIMHEI Du3uka

HaIMpaBJI€HO HA IOCTH)KEHUE CICAYIOUIUX LIEJICH:

e (popmupoBaHue y o0yyarommxcsi yBEpeHHOCTH B LICHHOCTH 00pa30BaHMUs,
3HAYUMOCTH (U3UYECKUX 3HAHUU I COBPEMEHHOTO KBaJU(DPUIIMPOBAHHOIO
CHEIUAIINCTA IMPU OCYIIECTBICHUH €0 PO eCCHOHATLHON NeATeIbHOCTH,

¢ (popMHpoOBaHHE €CTECTBEHHO-HAYUYHON I'PAMOTHOCTH;

e OBIaJicHHE  CrenupUUecKor  CHUCTEeMOM  (PU3MYECKUX  TOHSITHH,
TEPMHUHOJIOTUEN U CUMBOJIUKOW;

® OCBOCHHE OCHOBHBIX (PU3UUECKUX TEOPUIA, 3aKOHOB, 3aKOHOMEPHOCTEH;

® OBJIQJICHUE OCHOBHBIMM METOJIaMM HAYYHOT'O I[IO3HAHUS MPHUPOJIbI,
UCIIONb3yeMbIMU B (hu3uKe (HAOJIIOACHUE, OMUCAHUE, W3MEPEHUE, BbIJIBHKCHUE
TUIIOTE3, IPOBEICHUE IKCIIEPUMEHTA);

® OBJIQJICHUE YMEHUSAMH 00palaThiBaTh JaHHBIC SKCIIEPUMEHTA, OOBSICHSIThH
MOJIyYEHHBIE PE3yJIbTaThl, yCTaHABIMBATh 3aBUCUMOCTH MEXAYy (HU3NYECKUMU
BCIIMYMHAMM B HAOJII0Ja€MOM SIBIICHUH, ICIaTh BEIBOIBI;

e (QopmupoBaHuE yMEHHUs pemarh (PU3MYECKHE 3aJadd Pa3HBIX YpPOBHEH
CJI0KHOCTH;

® pa3BUTHE MO3HABATEJILHBIX MHTEPECOB, MHTEIUICKTYaIbHbBIX U TBOPUYECKHUX
CrocOOHOCTEM B mpoliecce MpUOOpETeHHs 3HAHUHN C UCIIOIb30BAaHUEM PA3IMUHBIX
MCTOYHUKOB HWH(POpMAIIMU M COBPEMCHHBIX HMH(POPMAIIMOHHBIX TEXHOJIOTHI;
yMEHHH (GOpMYJIUPOBATh U 0OOCHOBBIBATH COOCTBEHHYIO MO3ZUIIUIO 110 OTHOIICHHUIO
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K (pusnyeckoit nHpOpMAITIH, TOTydYaeMOi U3 Pa3HbIX HCTOYHUKOB;

® BOCIHTAaHUE YyBCTBA TOPJOCTH 32 POCCHICKYIO (PH3UYECKYIO HAYKY.

Ocobennocmsv  (hopmuposanus COB0OKYNHOCMU 3a0a4 U3VYeHUs Gu3uKu
0N cucmemvl CcpedHe20 NpohecCcUOHANbHO20 00pA308aHUs  3AKII0UAEHICS]
8 HeobxoouMocmu peanuzayuu npo@peccuoHarbHol HANPAGIEHHOCMU Peudemblx
3a0au, yuéma ocobenHocmell cgepuvl OessmenbHocmu 0y0yWux Cneyualucmos,
HO3MOMY, NPAKMUYECKU, 8 KaANCOOM pazdele NpUMEPHOU pabouel npozpammbl,
8 cooepoicanuu y4ebH020 mamepuana, npusedenvl. memvl NPAKMu4eckux paoom,
cnocoocmeywue  0Oojlee  HA2AAOHOMY  VCBOEHUIO  Y4eOHO20 — Mamepudaid.
Ilpenooasamenvy  6énpase camocmosamenvHo  @vlOUpamv — Yopmy  U3VUEHUs.
mamepuana: JneKyus, OeMOHCMpayus 3KCNepuMenma, npakmuueckas paboma,
NPAKMUKYM NO peuleHuro 3a0ay u np., a makice no c8oemy YCMOMPEHUIO
npo8oOUMsb  OeMOHCMPAYUOHHbIe U  1abopamopHvle pabomvl ¢ Y4Eémom
umerowe20cs 0060py0osanus (onpeoesims nPoOOINCUMETbHOCTb 1ADOPAMOPHO20
UNU NPAKMUYECKO20 3AHAMUS, OONONIHAMb €20 OpYUMU 8UOAMU pabom: uzydenue
MeopemuyecKkoc0 Mamepuand, peuienue 3aday, paboma ¢ MEXHUYEeCKUM
MeKCmoMm, mecmuposanue u np).

IIpenooasamenw ModHcem CAMOCMOSMENLHO onpeoensims
NOCIe008AMENbHOCIb  U3VYEHUS. U 00beM 4acos, OmMEOOUMbIN HA U3VYEHUE
OMOENbHLIX MeM, 8blOUpaem Mmemamuxy NpopeccUOHATbHO OPUESHMUPOBAHHO2O0
cooepocanuss  OUCYUNIUHBL 6  3asucumocmu  om  cneyuguku  Oyoyuer

npogheccuoHAIbHOU 0esIMmeIbHOCIU 00YYAIOUJUXCAL.

1.2.2. Tlmanupyemsbie pe3y/bTaTbl OCBOCHHUS 0011e00pa3oBaTe/JbHOM
aucuiJIMHbl B cooTBeTcTBUH ¢ PI'OC CIIO m Ha ocHoBe ®PI'OC COO no
cnenuajgbHocT 40.02.02 IlpaBooxpaHuTeIbHAS 1eITEJIbHOCTD.

O6mume xkomnetreHiuu (nanee — OK) u mpodeccuoHanbHble KOMIETEHIIUH

(manee — 1K) ®I'OC CIIO B cOOTHECEHUU C TUYHOCTHBIMU, METAIIPEAMETHBIMU U
MpeAMETHBIMUA  pe3yibTaTaMu o0OyueHus: 0Oa3oBoro ypoBHsa (mamee — IIPO)

®I'OC COO npexncrasieHbl B TaOIHIIE:



Koxa
¥ HAaUMEeHOBaHHe
dopmupyembIx
KOMIIeTeHIN I

HnaanyeMble PE€3yJbTaThbl 0CBOCHUA MPOTrpaMMbl IO JTUCHHUIIIMHE

O6urue’

JMCHUIIMHAPHbIE’

OK 01. Beibupats
CIOCOOBI peleHus 3a/1a4
npodeccuoHaIbHON
ACATCIIbHOCTHU
NPUMEHHUTEITHHO

K pa3jinuHbIM
KOHTEKCTaM

JIMYHOCTHBIE PE3yNbTAaThl JOJHKHBI OTPaKaTh B YaCTH
TPYZOBOI'O BOCIIUTAHUSA:
- TOTOBHOCTb K TPYJZly, OCO3HaHUE LIEHHOCTH MacTEpCTBa,

TPYIOJTFOOHE;

- TOTOBHOCTH K aKTHBHOﬁ JCATCIIBHOCTHU
TEXHOJIOTHIECKOM

51 COIUATILHOM HaIPaBJIECHHOCTH, CIIOCOOHOCTD
WHULMUPOBATh,  IUIAHUPOBATb U CaMOCTOSITEIIBHO

BBINOJIHATH TAKYIO ICATCIIbHOCTD;
- WHTEpeC K pa3audHbiM cdepam mpodeccuoHaIbHON
JESTEIIbHOCTH,

- TOTOBHOCTh M  CIIOCOOHOCTh K  OOpa30BaHHIO
¥ caMo00pa30BaHUIO Ha MPOTSHKEHUU BCEH JKU3HH,
MertanpeamMeTHbIe Pe3yIbTaThl JOJDKHBI OTPAXKATh:
OBnanenue YHHUBEPCATbHBIMU yueOHBIMU
MI03HABATEIbHBIMU JICHCTBUSIMH:

a) 0a30BbIC TOTUYECKHUE ICHCTBUS:

CaMOCTOSITENIbHO  (DOPMYJIMPOBATh M aKTyalU3UpOBATh
npobiemy, paccmaTpuBath ee BCECTOPOHHE;
yCTaHABJIMBATh CYNICCTBEHHBIN MPU3HAK WM OCHOBAHHS
JUISE  cpaBHEHUs, Kiaccupukamuum U 000OIICHUS;
OTIPEeNeNATh IeNU NeATeIbHOCTH, 3a7aBaTh MapamMeTpbl U
KPUTEPHUH

UX  JOCTH)KCHUS;
MPOTUBOPEUHS

B pacCMaTpPUBACMBIX SBICHUSX

0) 60a30BBIC UCCICAOBATEIIBCKUE ACHCTBUS:

- BJIAJCTh HaBBIKAMHU YYE€OHO-HCCIIEIOBATEIBCKONH W

BBIABJISATH 3aKOHOMECPHOCTH u

IIP6 1. CdopMHUPOBAaHHOCTb TPEACTABICHUH O pPOJIH
1 MecTe (PU3UKHU U aCTPOHOMUU B COBPEMEHHON HAy4HOH
KapTHMHE MHpa, O CHUCTeMOoOpasyromei poiu (Gu3mnku
B Pa3BUTUU €CTECTBEHHBIX HAYK, TEXHUKU U COBPEMEHHBIX
TEXHOJIOTHH, O BKIAaJ€ POCCUHCKUX U 3apyOexHbBIX
yYeHbIX-QU3UKOB B  pa3BUTHE HAyKH; [OHHUMAaHHE
¢bu3nyecKkoil  CyIIHOCTH  HAOMIOJAaeMBIX  SIBICHUUN
MHUKPOMHpA, MaKpOMHpa U MEramMupa; NOHMMaHHUE POJIU
aCTPOHOMHUU

B MPAKTUYECKON JEATEIIbHOCTH YEJIOBEKA M JaJIbHEHIIEM
Hay4YHO-TEXHUYECKOM pa3BUTHH, poiu buznku
B (opMupoBaHMM Kpyro3opa ¥  (PYHKIIHOHAIBHOU
rPAMOTHOCTH YEJIOBEKAa [JIsl PELIEHUs MPaKTUYECKHX
3a/1a4;

I[MP6 2. CdopMUpPOBaHHOCTh YMEHUH paclO3HABAThH

¢dbuzmveckue  sABICHUS ~ (MPOIECCHI) U OOBSICHATH
WX Ha OCHOBE U3YYCHHBIX 3aKOHOB, PaBHOMEPHOE
U PaBHOYCKOpPEHHOE  TPSMOJIMHEHHOE  JIBUKCHUE,

CBOOOMHOE TaJeHUE Tel, ABM)KEHHE IO OKPY>KHOCTH,
WHEepLUMs,  B3aUMOJEHCTBUE  Tel,  KoyiebaTelbHOe
JBUKCHHE, PE30HAHC, BOJIHOBOE JBIKeHUE; nuddysus,
OpOYHOBCKOE JIBU)KEHHUE, CTPOCHUE KHUJIKOCTEH U TBEPbIX
TeN, W3MEHEeHHWe o0bemMa Teln TMpH  HarpeBaHUU
(oXnaxIeHuu), TEIUIOBOE€  paBHOBECHE, HCIIApEHUE,
KOHJICHCAIIUSA, IUIABJICHHUE, KPUCTAUIM3AlUs, KHUIICHHE,
BJIIAKHOCTh BO31yXa, CBSI3b CPEAHEH KHUHETHYECKOU
SHEPTUM TEIJIOBOTO ABMXKEHUS MOJIEKYT C aOCONMIOTHOU
TEMIEPaTypoil, TOBBIIICHUE JABJICHUS Ta3a IpU €ro

' O6uire pe3ynbTarhl cHOPMYITHPOBAHBI B COOTBETCTBUHU C JIMYHOCTHBIMHU M MeTarpeaMeTHbiMu pesynsratamu OTOC COO, B popMHPOBAHUM KOTOPHIX YUACTBYET 00111€00pa3oBaTenbHas

JHUCHUIIIINHA.

? JIuCUMIUTMHAPHBIE PE3YIILTAThl C(OPMYIMPOBAHBI U MPOHYMEPOBAHLI B COOTBETCTBUM C TPEOOBAHMAMH K TIPEIMETHBIM pe3yibTaTaM Ga3osoro yposus (I1P6) ®I'OC

COO (I1puka3 Munoopuayku Poccuu ot 17.05.2012 Ne 413 (pemakius ot 27.12.2023 1.).
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MPOEKTHON  JEATENbHOCTH, HABBIKAMHU  pa3pelIieHus
npo0em;

- BBIBIATH  NPUYUHHO-CIICJICTBEHHBIE  CBSI3U U
AKTYaJIM3UPOBATH 3aaavy, BbBIIBHUTATh THUIIOTE3Y (&)

pelIeHns, HaXOAUTh AapryMEHThl [Js JOKa3aTelIbCTBa
CBOMX YTBEpXKICHUM, 3aaBaTh IapaMeTpbl U KPUTEPUU
peuicHus;

- AQHAJU3MPOBATh IOJYYECHHBIC B XOJE PELICHUS 3aJadu
pe3ynbTaThl, KPUTUYECKU OLICHUBATh UX IOCTOBEPHOCTb,
IIPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSAX;

- yMETb IIEPEHOCUTh 3HAHMA B [I03HABATEIBHYID U
MIPaKTUYECKYIO YACTH KU3HEAEATEIbHOCTH;

- YMETb MHTETPUPOBATh 3HAHUS U3 Pa3HBIX NPEIMETHBIX
o0Jacrei;

- BBIABUTAaTb HOBBIE WUJEH, IpEeAjararb OPUTHHAJIbHbIE
MOXO/BI U PEILICHNUS;

- HPOSIBJIATH  CIIOCOOHOCTh HUX HCIOJB30BAaHUS B
MIO3HABATEJILHON U COLIMAIBHON ITPaKTHUKE

HarpeBaHuu

B 3aKpbBITOM COCyJA€, CBA3b MEXIy HapaMeTpamu
COCTOSIHMSI Ta3a B H30MpOLECcCaX; DJIEKTpU3aLMs Tell,
B3aMMOJICIICTBUE 3aps70B, HarpeBaHHE MPOBOJHHKA C
TOKOM, B3aMMOJIEHCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHas
WHIYKIUS, JCWCTBUE MAarHUTHOTO TIOJST Ha MPOBOJHUK C
TOKOM

U JBIKYIIMNCSA 3apsij, SJEKTPOMarHUTHbIE KoJeOaHUs
U BOJIHBL, TPSMOJMHEHHOE paclpoCTpaHEHHE CBETa,
OTpakeHUe, MpejoMieHue, uHTepdepeHus, nudpaxuus
u MOJISIpU3ALIUS CBeETa, Jucrepcus CBETa;
dboTtoanexktpuuecknii  3G(dEKT, CBETOBOE  JIaBIICHHUE,
BO3HMKHOBEHHUE JIMHENYATOro CHEKTpa aToMa BOIOPOAA,
€CTECTBEHHAs U UCKYCCTBEHHAs PaJIM0aKTUBHOCTD;

I1P6 3. BnaseHue OCHOBOIOJATalOMIMMU (PU3HMUYECKUMHU
MOHATUSIMH W BEJMYMHAMH,  XapaKTEPHU3YIOIUMH
¢usnyeckue mnporecchl (CBA3aHHBIMU C MEXaHUYECKHM

JBHXCHHEM, B3aI/IMO)IeI\/’ICTBI/IeM TCJI, MEXAaHUYCCKUMH
KoJIeOaHHSIMHU n BOJIHaAMH, ATOMHO-MOJICKYJISIPHBIM
CTPOCHUEM BCIIICCTBA, TCIIJIOBBIMU mponcccaMu,

AJIEKTPUYECKUM M MAarHUTHBIM MOJIAMH, DJIEKTPUYECKUM
TOKOM, AJICKTPOMAarHUTHBIMU KOJEOAHUSMU W BOJHAMU;
ONTUYECKUMH SBJICHUSMH, KBAHTOBBIMU SIBIICHHUSIMH,
CTPOCHHEM aTOMa M aTOMHOTO sJIpa, PAAMOAKTHBHOCTHIO);
BJIAJICHUE  OCHOBOIIOJATAlOIIMMH  ACTPOHOMUYECKUMHU
MOHATUSIMH, TTO3BOJISIFOIIUMH XapaKTEPU30BaTh MPOLIECCHI,
MPOUCXOJAIIME HAa 3BE31aX, B 3BE3JAHBIX CHUCTEMaXx,
B MEXTaJaKTUUECKOW cpeje; IBWKEHHWE HEOECHBIX Tell,
JBOJIIOLIMIO 3B€3]1 U BeeleHHoi;

I[IP6 4. Brnagenue 3aKOHOMEPHOCTSIMH, 3aKOHAMHU
u TeopusMH (3akoH BceMupHoro Tsarorenus, I, I u III
3akoHbl HBIOTOHA, 3aKOH COXpaHEHHS MEXAHUYECKOU
SHEPrUH, 3aKOH COXPAaHEHUS MMIIYJIbCa, MPUHLHII
CyNepHo3UIINu CHII, MPUHLIATT PaBHONIPaBHOCTH
WHEPLUATbHBIX CHCTEM OTCUETA; MOJIEKYJIIPHO-
KUHETUYECKYI0 TEOPHUI0 CTPOEHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, TEPBBIA  3aKOH TEPMOJAUHAMHUKHU;  3aKOH
COXpAaHEHUs OJJIEKTPUUECKOTro 3apsiaa, 3akoH KyioHa,
3akoH OMa ais ydacTka Iienu, 3akoH Oma Jyisi MOJHOU




JJIEKTPUYECKOM Lenu, 3akoH Jlxoyns - JleHma, 3akoH
ANEKTPOMArHUTHOM  MHIYKIUH, 3aKOH  COXpaHEHHUS
SHEPruM, 3aKOH MPSAMOJIMHEHHOIO PpPaclpOCTpaHEHHUs
CBETa, 3aKOH OTPaKEHUS CBETa, 3aKOH NPEIOMIICHUS
CBETAa; 3aKOH COXPAHEHMs DHEPrHM, 3aKOH COXPaHEHUs
HUMITYJIbCA, 3aKOH COXpPAHEHHS >3JEKTPUUYECKOIo 3apsja,
3aKOH COXPaHEHMs MaccOBOrO 4HCIa, MOCTyjaTel bopa,
3aKOH PaaroaKTUBHOTO pacnana); YBEpPEHHOE
HCII0JIb30BaHUE 3aKOHOB M 3aKOHOMEPHOCTEH NP aHaIu3e
(bu3NYECKUX SIBICHUHN U MPOLIECCOB;

I[IP6 6. BrnaneHue OCHOBHBIMH METOJAMH HAy4HOTO
MO3HAHUS, UCMHOJIb3yeMbIMU B (U3MKE: NPOBOJUTH
npsMble ¥ KOCBEHHbIE M3MEPEHUs! (PU3NYECKUX BEIMYUH,
BBIOMpAsi ONTUMAJIBLHBIN CITOCO0 M3MEPEHUs M HCIIONb3YS
U3BECTHBIE METOABI OLICHKH MOIPELIHOCTEN H3MEPEHMH,
MPOBOAUTH HCCIIEJOBAHUE 3aBUCUMOCTEH (PU3NYECKUX
BEJIMYMH

C HCIIOJIb30BAHMEM TPSIMBIX H3MEPEHHH, OOBACHATH
NOJyYeHHbIE  pe3yNbTaThl, HUCHOJB3Yd  (pusnueckue
TEOpUHU, 3aKOHBI W TIOHATHUSA, M JeNlaTb BBIBOJbI;
coOuro1aTh MpaBuiia 6e30MacHOro TpyAa MpH MPOBEIECHUH
HUCCIIETOBAaHUN

B paMKax yd4eOHOro »SKCIHepUMEeHTa U  y4deOHo-
HCCIIEIOBATEeNIbCKON  JESTEIbHOCTH C HCIIOJIb30BAaHUEM
IU(PPOBBIX U3MEPUTENIBHBIX YCTPONCTB U J1a00paTOPHOTO
obopynoBanus;  cHOPMUPOBAHHOCTH  MPEACTABICHUU
O METOAAaX IIOJIyYE€HUs Hay4YHbIX aCTPOHOMHYECKHX
3HAHUM;

I1P6 7. CpopMHUPOBaHHOCTh YMEHHsI peliaTh pacueTHbIE
3a/laud ¢ SBHO 3aJaHHOW  (PU3MUYECKOW  MOJIETIBIO,
UCTONB3Yys (pU3MUYecKre 3aKOHbI M NMPHUHLMUIIBI, HA OCHOBE
aHaJIM3a yCJIOBHS 3aJlauM BbIOUpaTh (PU3MUECKYIO0 MOJEIb,
BBIIENATh  (U3MYECKHE  BEJIWYMHBI U (OPMYIIBI,
HEOOXOIUMBIE

JUI €€ pELIeHUus, MPOBOAUTH pACUYETbl U OLIEHUBATh
pEaIbHOCTh ~ TMOJYYEHHOTO  3HAa4YeHUs  (PU3NYECKOU
BEJIMYMHBI; PEIIaTh KaueCTBEHHBIE 3aJaud, BBICTpauBas
JIOTUYECKH HENMPOTUBOPEUYMBYIO LEMNOUYKY pacCyKICHHM
C OIOpOM Ha U3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH




n (1)1/131/II-ICCKI/IG SABJICHUA

OK 02. Mcnonb3oBaTh
COBpPEMEHHBIE CPEJICTBA
MIOMCKA, aHaJI13a

Y HHTEPIIPETAIIH
UHpOpMALIUU

1 nH(OOPMAITMOHHBIC
TEXHOJIOTHH

JUTSL BBITTOJTHEHHUS 3149
npodeccuoHaNbHOM
JeSITeTbHOCTH

JIM9HOCTHBIE PE3yNbTaThl JOJDKHBI OTPaXKaTh B YacTH
[IEHHOCTH HAYYHOTO TTO3HAHUS:
- c(hOpMUPOBAHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Ppa3BUTHS
HAyKH # OOIIECTBEHHOW MPAaKTUKH, OCHOBAHHOTO Ha
JIMajore KyJbTyp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MecTa
B MTOJIMKYJIBTYPHOM MHPE;
- COBEpLUCHCTBOBAHME S3BIKOBOM M  YUTATEIIbCKOU
KYJBTYPBI KaK CPEJICTBAa B3aUMOJICHCTBHS MEXIY JIFOAbBMHU
Y TIO3HAHUS MUDA,
MertanpeaMeTHbIC Pe3yabTaThl JOJDKHBI OTPaXKaTh:
OsBiageHue YHUBEPCATHLHBIMU y4eOHBIMU
IO3HABATEJIbHEIMH NEHCTBUSIMU:
B) paboTta ¢ nadopmarmeii:
- BJAQJACTh HABBIKAMH TIOJY4YCHHS HWHpOpManuu wu3
HCTOYHUKOB pa3HbIX THIIOB, CaMOCTOATEILHO
OCYIIECTBIISATh TIOMCK, aHaJIW3, CHCTEMAaTH3allui0 |
UHTEPIIPETANI0 HHOOPMALIMK PA3ITUYHBIX BUIOB U POpPM
MIPE/ICTABJICHHS;
- HCII0Ib30BaTh CpencTBa MH(OPMALTMOHHBIX
U KOMMYHHMKAITMOHHBIX  TEXHOJIOTMH B  pEIICHUU
KOTHUTHBHBIX, KOMMYHUKATUBHBIX M OpPraHU3aI[MOHHBIX
3a/1a4 ¢ coOJII0ICHHEM TPeOOBaHM SPTOHOMUKH, TEXHUKH
0€30MacHOCTH, TUTHECHBI, PECYPCOCOEPEKEHHS, TIPABOBBIX
U OTUYECKUX  HOPM, HOpM  HWH(OPMAIIMOHHON
0e30IMacHOCTH

I[IP6 5. YMeHue yduThIBaTh TPAHULBI MPUMEHEHHS
U3yYEHHBIX (PU3NYECKUX MOJEJEH: MaTepuaabHas TOYKa,
HMHEpLHAJIbHAs CUCTEMA OTCUETa, UJCANIbHBIN ra3; MOJEIN
CTPOEHUS Ta30B, XKUIKOCTEH M TBEPHABIX TeJ, TOYCHHBIH
NIEKTPUYECKUN  3apsi, sAepHas  MOJENb  aroMma,
HYKJIIOHHasT MOJEJIb AaTOMHOIO fAJpa TIpH pEIIeHUH
(buznyueckux 3a1ay;

I[IP6 9. CdopmupoBaHHOCTH COOCTBEHHOW IMO3UIIUH
110 OTHOILEHUIO K (PU3UUECKOi HH(pOpMAINH, TTOTYIaeMOM
U3 Pa3HbIX UCTOYHUKOB, YMEHHUI UCIIOJIb30BaTh LIU(POBBIE

TEXHOJIOTUH JUIS IIOMCKA, CTPYKTYpUPOBAHUS,
UHTEpIpeTallui M NpeACTaBIeHUs Y4eOHOW M Hay4yHO-
MIOIYJIAPHOMN uHpOpMaLNH; pa3BUTHE YMEHUHU

KPUTHYECKOI0 aHAJIM3a MoTy4aeMoil nHpopMauu

OK 03. IlmanupoBath

U pealn30BbIBAaTh
coOCTBEHHOE
npodeccuoHaIbHOe

U IMYHOCTHOE Pa3BUTHE,
NpeANPUHIMATENBCKY IO
JeSITETbHOCTD

B IpoecCHOHATBLHOM
chepe, UCTIOIB30BaATh
3HaHUA 110 PABOBOU

JInyHOCTHBIE pE3yJbTAaThl JIOJKHBI OTpa)kaTb B YACTH
JIyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUS:

- CIIOCOOHOCTH OIICHMBATh CHUTYyallMI0 W TMPUHUMATh
OCO3HAHHBIC pPEUICHUS, OPUEHTUPYACh HA MOpPAJIbHO-
HPaBCTBEHHbIE HOPMBI
U LIEHHOCTH;

-OCO3HAHME JIMYHOI'O BKJIAJ B IOCTPOEHHE YCTONYMBOTO

Oynyero;
MertanpeaMeTHbIE pe3yabTaThl JOJKHBI OTPaXKaTh:
OBnaneHue YHUBEPCAIbHBIMU pEeryJIsTUBHBIMU

I[IP6 9. CdopmupoBaHHOCTH COOCTBEHHOW IMO3UIIUH
110 OTHOILIEHUIO K (PU3NUECKOI MH(DOpMAINH, TIOTYdaeMOM
U3 pa3HBIX HCTOYHUKOB, YMEHHUI NCIIOJIB30BAaTh IH(POBBIE

TE€XHOJIOTUH JUIS IIOMCKA, CTPYKTYpUPOBAHUS,
UHTEpIpeTallui M NpeCTaBlIeHUs Y4eOHOW M Hay4yHO-
MOIYJIAPHOMN uHpOpMaINH; pa3BUTHE yMEHUU

KPUTHYECKOI0 aHaIM3a MoTy4aeMoil nHpopMauu




U (MHAHCOBOM
IPaMOTHOCTH

B Pa3JIMYHBIX
KU3HEHHBIX CHTYaIUsX

JEUCTBUSIMU:

a) CaMOOPTaHMU3AITHUS:

- CaMOCTOATENIbHO  OCYIIECTBISATh  IO3HABATEIbHYIO
NeATeTbHOCTh,  BBIABJISATH  MPOOJIEMBI, CTaBUTh W

(dopMynMpoBaTh COOCTBEHHBIE 33J]a4ul B 00pa30BaTeIbHON
JeSITeIbHOCTH

Y )KU3HEHHBIX CUTYaLIUAX;

- CaMOCTOSITEJIbHO COCTaBJIATh IUIaH PELICHUs MPOoOJIeMbl
C Y4YeTOM HMEIOLUXCA  PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN Y MPEIIIOYTECHHI;

0) CAaMOKOHTPOJIb:

UCIIOJIb30BaTh MPUEMBI peiIeKCUU ISl OLEHKU CUTYAallUH,
BbIOOpa BEPHOT'O PEIICHUS;

- YMEeThb OLIEHUBaTh PUCKU U CBOEBPEMEHHO NPUHUMATh
PELIEHNUS 110 UX CHUKEHUIO

OK 04. O¢pdexruBHO
B3alMOJICHCTBOBATE
U paboTath
B KOJIJICKTUBE
1 KOMaH/e

.HI/I‘-IHOCTHLIG pe3YJ'H>TaTBI JOJIDKHBI OTpa)KaTL B 4YacCTHu
[IEHHOCTH HAYYHOTO MTO3HAHUS:

-OBJIaICBAHUC HaBbIKaAMH y‘-Ie6HO-HCCHQHOB&TGHLCKOP’I,
MPOEKTHOM U COLIMATIBbHOM JAEATEIbHOCTH;
MeranpeameTHble pe3yIbTaThl JOJKHBI OTPaXKaTh:
OBnajgeHne  yHUBEpPCAIbHBIMH  KOMMYHHKATHBHBIMU
JEUCTBUSIMU:

0) cOBMECTHasI ICSITEIIbHOCT:

- IIOHUMATh U HCIIOJIB30BaTh HpeI/IMYH_[CCTBa KOMaHﬂHOﬁ
Y MHIUBUYJIbHON PabOTHI;

- BBIOMpATh TEMATHKY U METOJbI COBMECTHBIX JIEHCTBUI
C y4eTOoM OOIIUX WHTEPECOB W BO3MOKHOCTEH KaXKIOTO
YyJIeHa KOJIJIEKTUBA;

-  TOpUHUMATh  [EJIW  COBMECTHOM  JICSITEIIBHOCTH,
OpraHU30BbIBAT U KOOPAMHHUPOBATH JEUCTBHUS II0 €€
JIOCTUKEHHIO: COCTABIIATh IJIAH JCHCTBUM, pacrpeneisiTh

poOJIM C YYEeTOM MHEHUH YYaCTHHKOB, OOCYXIaTbh
pe3yJIbTaThl COBMECTHON PabOTHI;

-OIICHMBAaTh KayeCTBO CBOET0 BKJIaJa M  KaXXJOro
yY4aCTHMKA KOMaHIbl B  OOIIMH  pe3yabTaT Mo
pa3pabOTaHHBIM KPUTEPHSIM;

OBnagenue YHHMBEPCAIbHBIMU PEryJIATUBHBIMU
JEHUCTBUSMMU:

I[IP6 10. Osnagenue ymeHusMU palOOTaTh B TpymIe

C  BBIIIOJIHEHUEM  PA3JIMYHBIX  COLMAIBHBIX  POJICH,
IIJIJAHUPOBATH paboty IPYIIIIBI, paLroOHaAIBHO
pacrpeneiarhb JeATEIbHOCTh B HECTaHIapTHBIX

CUTyallUsAX, aJE€KBaTHO OILIGHUBATh BKJAJ KaXJIOro U3
Y4aCTHHUKOB IpYMIIBI
B PELICHUE paccMaTPUBAEMOil POOIeMbl
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T) IPUHSITHE ce0s U IPYTHX JFOICH:
- MPUHUMATh MOTHBBI W apTyMEHTHI JPYTUX JIOACH MPHU
aHaJIM3€e PE3yJIbTATOB JIEATEITHHOCTH

OK 05. OcyuiecTBisTh
YCTHYIO U TUCbMEHHYO
KOMMYHHKAITIIO Ha
roCy/1apCTBEHHOM SI3bIKE
Poccuiickoit ®enepanuun
C y4eTOM 0COOEHHOCTEH
COLIMAJIBHOTO U
KYJIBTYPHOT'O KOHTEKCTa

.HI/I‘-IHOCTHBIG pe3YHLTaTBI JOJIDKHBI OTpa)KaTI: B 4YacCTHu
CTETUYECKOTO BOCIIUTAHUS

- 3CTETHUYECKOE OTHOUIEHUE K MHUPY, BKIIOUYas 3CTETUKY
ObITa, HAy4YHOTO M TEXHUYECKOTO0 TBOPYECTBA, CIIOPTA,
Tpyna

1 OOIIECTBEHHBIX OTHOIIICHMIA;

B 06HaCTI/I HanI/IOTI/I‘-IGCKOFO BOCIIUTAHUS HpOHBJI)ITLZ
-IICHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHMBOJIAM,
I/ICTOpI/IquKOMy )41 HpI/IpOILHOMy HaCJICOUO, IMMaMATHHUKaM,
TpaguuusM HaponoB Poccum, goctmxenusm Poccun B
HayKe, I/ICKyCCTBC, cnopTe, TEXHOJIOTUAX U prne;
MertanpeaMeTHbIC Pe3yabTaThl JOJDKHBI OTPaXKaTh:
OBHaI[eHI/Ie YHI/IBepca.]II:HBIMI/I KOMMyHI/IKaTI/IBHBIMI/I
NEUCTBUSIMU:

a) oO1eHue:

- OCYIIECTBJIATh KOMMYHHKAIIUU BO BCeX chepax KU3HH;

- pa3sBEpPHYTO U JIOTUYHO H3JIAaraTh CBOIO TOYKY 3pPEHHUS
C UCIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB

IIP6 1. CdopMHUPOBAaHHOCTH TPEACTABICHUH O pPOJIH
1 MecTe (PU3UKHU U aCTPOHOMUU B COBPEMEHHON HAy4HOMH
KapTHMHE MHpa, O CHUCTeMOoOpasyroue poiu (Gu3mnku
B Pa3BUTUU €CTECTBEHHBIX HAYK, TEXHUKU U COBPEMEHHBIX
TEXHOJIOTHH, O BKIAaJ€ POCCUHCKUX U 3apyOexHbBIX
yY€HbIX-QU3UKOB B  pa3BUTHE HAyKH; [OHHUMAaHHE
¢bu3nyecKkoil  CyIIHOCTH  HAOMIOJAaeMBIX  SIBICHUHN
MHUKPOMHpA, MaKpOMHpa U MEramMupa; MOHMMaHHUE POJIU
aCTPOHOMHUU

B MPAKTUYECKON JEATEIIbHOCTH YEJIOBEKA M JaJIbHEHIIEM
Hay4YHO-TEXHUUYECKOM pa3BUTHH, poiu buzuku
B (dopmMupoBaHMM Kpyro3opa U  (PYHKIMOHAIBHOU
IPaMOTHOCTH 4YEJIOBEKAa Uil PELIEHUS IPaKTUYECKUX
3a1a4

OK 07. CopneiicTBOBaTh
COXPaHEHHUIO
OKpYKaroIleu Cpebl,
pecypcocOepeKeHHUIO,
NPUMEHSTH 3HaHUS 00

JInuHOCTHBIE PE3YJIbTAThl MHOJUKHBI OTpaXaTb B YaCTU
3KOJIOTUYECKOIO BOCIIUTAHHUS:

- cOpMHUPOBAHHOCTH  JKOJOTHYECKOW  KYJIBTYPBHI,
MTOHUMAaHUe BIIMSTHUS COIIMAIBHO-9KOHOMUYECKHUX
MPOLIECCOB HA COCTOSIHWE MPUPOJHOM UM COLMAIBHOM

MP6 8. CdopmupoBaHHOCT, yMEHHUS  MPUMECHSTH
MOJIyYeHHbIE  3HAHMUA Ui OOBSCHEHUS  YCJIOBHIA
MpoTeKaHus (U3MUECKUX SBICHHUA B MPHUPOJAE W IS
MPUHATUS TPAKTUYECKUX PEIICHHWHM B TOBCEIHEBHOM
KU3HU 1711 obecriedeHusi 0€30MacHOCTH TP OOpaICHUH C

M3MEHEHHH KJINMaTa, cpensl, OCO3HaHHe r7100aJIBHOTO XapakTepa | OBITOBBIMH NPUOOPAaMH M TEXHHYECKUMH YCTPOWCTBAMH,
NPUHIMITB OEPEXKIIMBOTO | SIKOJIOTHUYECKUX MPOOIIeM; COXpaHEHHMS  3/I0pOBbS U COONIOJNEHHS  HOPM
HPOU3BO/ICTBA, - IUIAHMPOBaHME W  OCYNIECTBIECHHE JCHCTBHH B | SKOJOTMYECKOTO TIOBEICHHS B OKPYXKAIOLIEH Cpere;
3P PEKTUBHO OKpy’)KalolleW cpeae Ha OCHOBE 3HAHHMs  IeJiel | MOHMMaHhue HEeOOXOIUMOCTH NPUMEHEHHUS TOCTH)KEHUH
JIeiCTBOBATh YCTOWYHMBOTO PAa3BUTHSI YETIOBEUECTBA; GM3MKM W TEXHOJNOTMH Ui PalMOHAJIBHOTO
B Upe3BbIYAITHBIX aKTUBHOE HENPHATHE JEHCTBHI, NPUHOCSAIIUX BpeJa | MPUPOIOTIOIH30BAHUS

CUTYaIIMSIX OKpYKalolleu cpeie

TIK 2.3. Co3naBath
YCIIOBUS JIJISt
COXPAHHOCTHU
KOJIMYECTBEHHBIX U

JIM4HOCTHBIE pe3yNbTAThI TOJKHBI OTPAXKATh:

- OTBETCTBEHHOCTh 3a COONIOJICHHE CAHUTAPHBIX HOPM:
OCO3HaHME  BAXHOCTH  (U3MYECKUX  TapaMeTpoOB
(Temrieparypa, BIQXXHOCTh) ISl MPEJOTBPAIICHUS MOPYU
TOBApOB U COOJIIO/IEHNUS 3aKOHO/IaTENIbCTBA.

[1P6. 3Hanue (QU3NYECKUX OCHOB COXPAHECHHS TOBAPOB:
MOHMMAaHWE  BJIMSHUS  TEMIEPaTypbl,  BIAXHOCTH,
JABJICHUS U IPYTUX (Pu3nveckux (pakToOpoB HA KAYECTBO U
COXpaHHOCTh TPONYyKIMH. Hampumep, 3HaHUE 3aKOHOB
TEPMOJMHAMHUKU ¥ MOJICKYJIIpHOW (HU3MKKM TIOMOTaeT
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KaueCTBEHHBIX
XapaKTePUCTHK TOBapa B
COOTBETCTBUHU C
TpeOOBaHUAMU
JIEUCTBYIOIIUX
CaHUTAPHBIX MPABUI HA
Pa3HBIX dTarmax
TOBapOABIKEHUS.

- OKoOJOru4eckass OCO3HAHHOCTb: IIOHUMAaHWE BIUSHUS
IPOM3BOJICTBEHHBIX MTPOLECCOB HA OKPYKAIOLIYIO Cpely U

CTpeMJICHHE K  pecypcocOepekeHHio,  Harpumep,
ONITUMH3ALHSI 9HEPronoTpeOIeHUs XOJIOIMIIBHOTO
00opyIOBaHUsI.

- ToroBHOoCcTs K mpodecCHOHATBLHOMY  Pa3BUTHIO:
CTpeMJIeHHE YIIIyOnsATh 3HaHUS B 0OdacTé (PU3MKH JUIs
BHEJPEHUS COBPEMEHHBIX TEXHOJOTMM XpaHEHUs U
TPAHCIIOPTUPOBKHU TOBAPOB.

- Kputnueckoe mpliuieHne: cnocoOHOCTh aHAIU3UPOBATh
3pPEKTUBHOCTh  CYLIECTBYIOIIUX METOJOB KOHTPOJIA
YCIIOBUHM XpaHEHUs U MpejJiaraTh yJIydllleHHs Ha OCHOBE
(bU3nUECKUX 3aKOHOMEPHOCTEH.

MetanpeameTHble pe3yiabTaThl JOJKHBI OTPaXkKaTh:

- VYMeHMe aHaJIu3UpoBaTb U HMHTEPIPETHUPOBATH
nH(}OpPMAIHIO: CIOCOOHOCTH OIICHHBATH TOCTOBEPHOCTH
JAHHBIX O (PU3MYECKHX MapaMeTpax XpaHEHUs TOBapOB,
MOJyYEHHBIX U3 PA3JIUYHBIX HMCTOYHHMKOB (HAyUYHBIX
CTaTei, TEXHUYECKUX UHCTPYKLMM, OTUETOB).

- HaBbIku penieHus MeXINpeaAMETHbIX 3aau: IpUMEHEeHUe
3HaHUN (QU3MKKM B COYETAaHHM C JAHHBIMH M3 XUMUH,
OMOJOTMM U TEXHOJOTUM JJIsl pa3pabOTKH KOMILIEKCHBIX
pELIEHUI TI0 COXPAHEHUIO TOBapOB.

- CnocoOHOCTh K CaMOOpraHu3alUd U IUIAHWPOBAHMIO:
YMEHHME COCTABIATH AJITOPUTMBI JEHCTBUI Ul KOHTPOJIS
YCIIOBUM XpaHEeHHs, Hampumep, Tpaduk KaIuOpOBKU
WU3MEPHUTEIBHBIX npubopoB WIn TUIaH
npouIaKTUHIECKOro 00CIyKUBaHUs 000py0BaHUSI.

- Pa3BuTHEe KOMMYHHUKAaTHBHBIX HAaBBIKOB: CIIOCOOHOCTBH
4€Tko (QopMynmHpoBaTh TEXHHUYECKHE TpeOOBaHUS K
YCIOBUAM XpaHEHHUs, OOBACHATH MNPHUHLHUIBI PaOOTHI
o0opyaoBaHusl KoJuleraM, paldoTaTb B KOMaHAE Ipu
peain3alluyd MPOEKTOB IO ONTHMHU3ALMU JIOTUCTUYECKUX
IIPOLIECCOB.

OOBSICHUTH MPOLIECCHl OPYU MPOIYKTOB MPU HAPYILIEHUH
TEMIEPATYPHBIX PEKUMOB.

YMeHue NpuMeHATh (U3NYECKHE 3aKOHBI JUISl PEeLIeHHS
MPAKTUYECKUX 3aJad: pacuéT ONTHUMAJIbHBIX YCIOBUMN
XpaHEeHHs1 TOBAapoOB (HampuMmep, ONpeiesieHUe BIaXXHOCTH
BO3yXa JJs  MpeAOTBpallleHuss KOHJAEHCAUuu  Ha
YIaKOBKE), UCIIOJIb30BaHUE 3HaHUU 00
ANEKTPOMArHUTHBIX SIBJICHUSX JUIsI KOHTPOJIL paboThI
o0opynoBaHusl (HampuMep, JaTYUKOB BIIAXKHOCTH WM
CUCTEM OXJIaXKJICHU ).

Bnanenne mMetomamu u3MepeHUs (U3MUECKUX BEIUYHH:
yMeHHe paloTatb C U3MEPUTEIbHBIMU INPUOOpaAMHU
(TepMoMeTpamMH, TUTPOMETpaMH, MaHOMETpaMH) Ui
KOHTpPOJISI NapaMeTpPOB OKpY’Kalollleld cpeabl Ha dTamax
TOBapOABMKEHUS.

[Tonnmanue NpUHIMIIOB PabOThl TEXHUYECKUX YCTPONCTB:
3HAHHE OCHOB JJIEKTPOJAMHAMUKM M MEXAHUKH AJIs

JKCIUTyaTaluui ¥ oOcCHyXuBaHUS ~ 00OpYJOBaHUSA,
o0ecTeynBaroIero COXPAaHHOCTh TOBapoB
(XOJIOAUIBPHUKY, CUCTEMbl BEHTWJISLUU, YIAaKOBOYHbIE
MAILUHBI).
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2. CTpyKTYpa U cojep:xaHue 001eo0pa3oBaTeJIbHOM IUCIIMIIIMHBI

2.1. O0bem JUCUMILIMHBI U BUABI Y4e0HO pad0ThI

Buj yueOHoii padoThl O0bem B yacax
O0bem 00pa3oBaTeIbHOI MPOrpaMMBbl AUCHHUIIIMHBI 108
OCHOBHOE COIepKAHME’ 94

B T.Y.

TEOPETHIYECKHE 3aHATU 84
71a00paTOPHBIC 3aHITHS 10

IIpodeccnonaibHO OPUEHTHPOBAHHOE COEeP:KaHUeE (COAePKAHUE

. 12
NPHUKJIATHOTO0 MOAYJIs1)
MIPAKTUYECKUE 3aHATUSA 12
Ipomexyrounas arrecranust (1udPpepeHMpoBaHHbIi 3a4eT)’ 2

> OCHOBHOE COJEPKAHHME BKIIOUAET COJAECPXKATENbHBIE JMHUK 10 y4eOHOMY mpeamery «Dusuka» (6a30Bblii
ypoBeHb) DenepanbHoi 00pa3oBaTelIbHON TPOrpaMMbl CpeHEro o0IIero oopa3oBaHus, YTBEPKICHHON MPHKAa30M
MunucrepctBa npocemieHuss Poccuiickoit ®emepaunu ot 18 mas 2023 r. N 371 (B pemakuuu [Ipuxasza
MuHnpocBeneHus Poccun
ot 9 oxTa0ps 2024 . N 704).

* TIpodeccHoHaNbHO OPHEHTHPOBAHHOE COMAEPKAHUE MOXKET OBITh PACHPENENCHO IO pasieinam  (TeMam)
WJIM CKOHLIEHTPUPOBAHO B pasaene [IpukinagHoi MogyJb.

> dopMa MPOMEKYTOUHON ATTECTALMA U KOJIMUECTBO YAaCOB, OTBOAMMEIX HA €€ TPOBEICHUE, PETIAMEHTHPYIOTCS
yaeonbM m1anom OIT CITO



2.2. TemaTu4ecKkuil IUVIAH U COJAEPKAHME TUCHUILUINHBI «PU3NKa))

CIIOXKCHHE CKOPOCTei. PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJIHHEHHOE IBMkKeHHE. | paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U MEPEMELICHUSI MAaTepUaIbHON TOYKH OT
BpeMmeHnu. CBoOogHOE TajneHue. YckopeHue cBoOoaHOro maaeHus. KpuBosimHeiHOe NBHXKEHHUE.
JIBr>keHrue MaTepuajibHONM TOYKH MO OKPYKHOCTH. YTJIOBAas CKOPOCTb, JIMHEWHAasT CKOPOCTH.
ITepuon m yactoTa. LIeHTpOCTPEMHUTEIIBHOE YCKOPEHUE

[pakTHyecKue 3aHsTHs’

[TpakTrueckue paboOThI:

W3mepeHrie MTHOBEHHOU CKOPOCTH.

HccenenoBanue COOTHOLIEHHS MEXAY ITyTSAMH, NPONUACHHBIMM TEJIOM 3a IIOCJIEN0BATEIbHBIE
paBHBIE TPOMEXYTKM BPEMEHU IIPU PAaBHOYCKOPEHHOM JBMKEHUU C HAYaJIbHOM CKOPOCTBIO,

pPaBHOM HYJIIO.

HaumenoBanmue Conep:kanne y4e0HOro MaTepuaja (0CHOBHOE M NPO(eCCHOHAIBHO OPHEHTHPOBAHHOE), O0beMm | Dopmupyembie
pa3iesioB U TeM JIa00pATOpPHbIE U NPAKTHYECKHE 3aHATHS, IPUKJIAAHON MOAYJIb (IPH HAJIMYMH) 4acoB | KOMIETEHINH
1 2 3 4
Pazgea 1. ®u3nka ¥ MeTOAbI HAYYHOT' O MO3HAHUS 2
Tema 1.1 Coaep:xkanue yueOHOro MaTepuasa 2 OK 03
Beenenne dusuka - Hayka o mpupoje. HaydHele MeTOABI IMO3HAHWS OKPY)KAomEero wupa. Poib OK 05
HKCIEpUMEHTa U TEOPUU B TMpOLIECCe TIO3HAHUS MPHUPOJBI. OKCIEPUMEHT B (U3HUKE.
MopenvupoBanue GpU3nYeCKux sSBICHUN U nporieccoB. Hayunsie runore3sl. usndeckue 3aKOHBI U
TeOpHH. ['paHuIbl TPUMEHUMOCTH (U3NUECKUX 3aKOHOB. IlpuHiun coorBercTBus. Posb 1 MecTo
¢u3rku B HOpMHPOBAHUM COBPEMEHHOW HayYHON KapTHUHBI MUpPA, B IPAKTUUECKON NESATEIbHOCTH
IoJen
Paszpnen 2. MexaHuka 16 OK 01
Tema 2.1 Copaepxxanue yuyeOHOIro MaTepuaJia 4 OK 02
KunemaTuka Mexannueckoe aBrKeHHE. OTHOCHTEIBHOCT, MEXaHHYECKOro ABMOKeHHs. CucTteMa OTCUeTa. OK 04
Tpaexropus. [lepemernienie, CKOPOCTh (CPEAHSISI CKOPOCTh, MTHOBCHHASI CKOPOCTh) M YCKOPEHHE OK 05
MaTepUalbHON TOYKH, UX MPOEKIMH Ha OCH CHCTEMBbI KOOpAMHAT. CIIOKEHUE NEPEMEIICHUN U OK 07

® O6pasoBarenbHas OPraHU3alUsl BIPABE CAMOCTOSTENLHO ONMPEENSTh MOCIEN0BATENBHOCTh U3YYEHHS PA3JENOB U TEM, BXOSMIMX B HUX, & TAKXKE MEPEPACHPENEIsTh KOJIHUECTBO
YacoB Ui OCBOGHUS OOyYaroIIMMHUCS Y4YEeOHOro Marepuana, C YYeToM JIOTMKM (DOPMHMPOBAHUS TPEIAMETHBIX pe3yJbTaroB, OOMMX U NPO(eCcCHOHANBHBIX KOMIETCHIIHH,
MEXIPEJIMETHBIX CBSI3€H C JPYTrMMHU TUCHUILIMHAMH 00111e00pa30oBaTebHOrO U 001enpodeccHoHaIbHOr0 MKIOB yuebHoro miana OIT CII1O.
7 Yackl MpakTHYECKHX PAbOT YYTEHBI B COIAEPIKAHMH y4eOHOrO MaTepuaia M BXOIAT B OOINEe KOJIUYECTBO 4acoB MO Teme. Yachl 1abopaTopHbIX paboT U MpPOdecCHOHATBHO
OPHUEHTHUPOBAHHOI'O COACPIKAHUSA YUUTBIBAIOTCA OTACIBHO.
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W3yueHue nBUKEHUS IApPUKA B BA3KOU KUIKOCTH.
M3yuenne qBUKEHUs Tena, OpOLUIEHHOT0 FrOPU30HTAJIbHO

Tema 2.2
JImHamuka

Coaep:xaHue y4eOHOIro MaTepuaJia

[Ipunuun otHocutenbHocTH [anuines. Ilepswiii 3akoH HbroToHa. MHepuumanbHble CHCTEMBI
orcuera. Macca tena. Cwna. Ilpunmmn cynepnosurnuu cui. Btopoit 3akon Hprorona st
MaTepuaIbHOW TOYKM B mMHepuuaiabHou cucteme oTcuera (MCO). Tperuit 3akon HproTona s
MaTepUaIbHBIX TOYEK. 3aKOH BceMupHoro TtaroTeHus. Cumna Ttsokectu. IlepBas kocMuueckas
ckopoctb. Bec tena. Cuna ynpyroctu. 3akoH ['yka. Cuna tpenusi. Cyxoe Tpenue. Cuna TpeHus
CKOJIB)KEHUS U criia TpeHusl okost. Koaddumuent tpenus. Cuiia COMPOTHBIICHUS TPU TBUKCHUH
Tela B KHUIKOCTH WM rase. [loctynaTenbHoe U BpalmlaTenbHOE ABUKEHHUE a0COIIOTHO TBEPIOTO
Tena. MOMEHT CUJTbI OTHOCUTENBHO OCH BpaieHus. [lneuo cuibl. Y CiioBrs paBHOBECHUS TBEPIOTO
tena B UCO

IIpakTHyeckue 3aHsITUs

[TpakTHyeckue paboOTHI:

N3ydenue nBuxeHust Opycka 1o HaKJIOHHOW TUIOCKOCTH MO/ JEHCTBHEM HECKOJIbKUX CHJI.
HccnenoBanue 3aBHCUMOCTU CHJI YNPYTOCTH, BO3HUKAIOUIMX B Je(QOPMHUPOBAHHOW MpPYXKHUHE U
PEe3MHOBOM 00pa3lie OT BETUYHMHBI UX AePOpMaIliH.

HccenenoBanue yciaoBUN PAaBHOBECHUS TBEPAOTO TeJd, UMEIOLIEr0 OCh BpallCHUs

Tema 2.3
3aKOHBI COXPaHEHUS
B MEXaHMKe

Conep:kanue y4eOHOTr0 MaTepuaJia:

Hmnynbc MaTepuanbHOM TOYKH, CUCTEMbl MaTE€pUAJIBHBIX TOYEK. MIMIynbCc CUiIbl M U3MEHEHHE
UMITyJIbca Tena. 3akoH coxpaHeHus umnyibca B MCO. PeaktuBHOe nBmwxkenue. Pabora cuuibl.
MouHocts cunbl. KuHeTnueckast sHeprus MarepuaibHOM Touku. Teopema 00 H3MEHEHUH
KHUHeTH4ecko sHepruu. llotennumanbHas oSHeprus. [loTeHumaneHas SHeprus  ynpyro
neGopMUpOBaHHON MpYXHHBI. lloTeHUManbHas SHEprus Tena BOJM3M IMOBEPXHOCTH 3EMIIH.
[loreHuuanbHble W HENMOTEHLUMaJIbHbIE CUJbl. CBS3b pabOThl HEMOTEHIMAIbHBIX CHJ C
M3MEHEHUEM MEXAHWYECKOM PHEPIrUU CUCTEMBI TEJl. 3aKOH COXPAHEHMS] MEXAHWYECKOW SHEPTUu.
Yrpyrue v Heynpyrue CTOJKHOBEHUS

IIpakTHyeCcKue 3aHsATUA

[TpakTiueckue paboThI:
N3ydeHue cBA3M CKOpOCTEN TeNl IPU HEYNIPYTOM yIape.
HccnenoBanue cBsi3u pabOThI CUIIBI C U3MEHEHHEM MEXaHUUYEeCKOW SHEPrUH Teja

IpodeccHoHAILHO OPHEHTHPOBAHHOE COIEPKAHMeE (COAepPKAHME NPUKJIATHOTO MOYJis)®

HpaKanecKne 3aHATHUSA

8

IpernojaBaTeieM B COOTBETCTBUH ¢ yueOHbIM m1anoM OIT CIIO.

HpO(I)eCCI/IOHaJ'ILHO OPUCHTHUPOBAHHOC COJACPIKAHUC I 06a30BOro YPOBHA HM3Yy4YCHUSA AUCHUIIINHBI «®Du3nKa» HOCUT HpI/IMepHHﬁ XapakKTep U MOXKET OBITH HM3MEHEHO
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[TpakTudeckast pabota: Mcmonb3oBaHHE 3aKOHOB MEXaHUKH JUIS OOBSCHEHUS JIBIKEHUS
HEOECHBIX TEN W JJIA Pa3BUTHI KOCMHYECKHUX HCCICIOBAaHUN, TpaHUIBI MPUMEHUMOCTH
KJIAaCCUYECKOM MeXaHuKU. UMuTanus HEBECOMOCTH

Paszgea 3. MoJieky.a

sipHasi pu3NKa ¥ TEPMOIUHAMHUKA

20

Tema 3.1

Conep:kanue y4eOHOT0 MaTepuaJia:

OCHOBEI
MOJICKYJISIPHO-
KHHETHYECKOM
TEOPHH

OCHOBHBIE  TIOJIOKEHUS  MOJIEKYJIIPHO-KMHETUYECKOM Teopuu. BpoyHOBCKOe ABHXKEHHE.
Huddysusa. Xapaktep IBHKEHUS U B3aUMOJICHCTBHUS YaCTHI] BellecTBa. Mojenu CTpoeHus ra3os,
KHUJIKOCTEH M TBEPABIX TeJ U 0OBSCHEHNE CBOICTB BEIIECTBA HA OCHOBE ATHX Mojeneld. Macca u
pasmepsl Monekyd. KommuectBo BemiectBa. [loctosiHnnas ABoragpo. TemnoBoe paBHOBecHe.
Temneparypa u ee usmepenue. Illkama temmneparyp Llenscusa. Mogens wuzaeanbHOro rasa.
OcHOBHOE ypaBHEHHE MOJEKYJISIPHO-KMHETUYECKON Teopuu UAealbHOro rasza. AOCOIIOTHas
TEMIEpaTypa Kak Mepa CpelHeld KHHETUYECKOW SHEpruu TEIUIOBOrO JBMKEHHUS 4YacTHUIl rasa.
[IIxana remnepatyp KenbBuna. YpaBHenue MenneneeBa-Knaneiipona. 3akon JlansToHa. ['a3oBbie
3aKoHbI. M3omponeccsl B MJI€albHOM ra3e C MOCTOSHHBIM KOJMYECTBOM BELIECTBA: M30TEPMA,
n30xopa, u3obapa

IIpakTyeckue 3aHsITus

[TpakTudeckue paboThI:
N3MmepeHnne macchbl BO3ayxa KJIacCCHOM KoMHate. MccnenoBanre 3aBUCUMOCTH MEXKIY
napaMeTpaMH COCTOSIHUSL Pa3pexKEHHOro ra3a

Tema 3.2

Conep:kaHue y4eOHOro MaTepuaJia:

(OCHOBBI
TepMO}II/IHaMI/IKI/I

TepMmoanHaMuyeckas cuctemMa. BHYTpeHHsST SHEprusl TePMOJAMHAMUYECKON CHCTEMBI M CIIOCOOBI
ee m3meHeHus. KomnuectBo TermnoTsl U padoTa. BHyTpeHHSsIs1 SHEPTrusi OAHOATOMHOTO UJI€aTbHOTO
raza. Buasl Temonepenayn: TEIIONPOBOJHOCTb, KOHBEKIUS, M3JIydeHHE. TemIoeMKOoCTh Tena.
VYenbHas TEmoeMKOCTh BemiecTBa. KonmuuecTBo TemnoTsl mpu Teronepeaade. [lepsoiil 3akoH
TepMoauHaMuKu. [IpuMeHeHne nepBoro 3akoHa TEPMOJIMHAMUKU K u3ompolieccam. I 'padudeckas
WHTEpIpeTanus paboThl ra3a. TeruioBble MammHbBL. [IpHHIMIBI JEHCTBHSI TETUIOBBIX MAIITWH.
[IpeoOpa3oBaHus SHEpPruu B TEIJIOBBIX MamuHax. Koadduiuent nonesHoro nenctBus (manee —
KITJI) remnoBoit mammubl. [{ukn Kapuo u ero KIIJ. Bropoit 3akoH TepMOAMHAMUKH.
HeoOpaTuMocTh npo1ieccoB B MpHUpoie. IKOJIOTHUECKHE TPOOJIeMbl TeIII0IHEPTEeTHKH

IIpakTHyeckue 3aHsITus

[TpakTuueckas pabota: M3Mepenne yaeabHO TeIIOEMKOCTH

Tema 3.3

Conep:kaHue y4eOHOro MaTepuaJia:

ArperaTHble
COCTOSTHUS BEIIECTBA
1 pa3oBbIe

[TapooOpazoBanue u koHaeHcanus. Mcnapenue u kunenue. Y ienbHasl TeIaoTa napoodpazoBaHusl.
3aBUCHMOCTh TEMIIEPATyphl KHUIICHHUS OT JaBlicHUS. AOCOIIOTHAs W OTHOCHUTEIbHAS BIAXKHOCTH
Bo3ayxa. Haceimennsiii map. TBepaoe teno. Kpucramnuueckue u amopdHblie Tena. AHU30TPONUS

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

[IK 2.3.
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[EepEXO0bI

cBoiictB kpuctamnoB. JKuakme kpuctamael. CoBpeMeHHble MaTepuainsl. [lnaBienue u
KpUcTaluu3anys. Y ienbHas Temnsora miasieHus. Cyoaumanus. YpaBHEHUE TEIUIOBOro OajaHca

JlabopaTopHble 3aHATHS

JlabopaTtopHast pabota 1. OnpeneneHue BIaXKHOCTH BO3IyXa

IpodeccnoHaILHO OPUEHTHPOBAHHOE COEPKaHUE (COAep:KaHNe MPUKIATHOTO MOTYJIsI)

HpaKanecKne 3aHATHSA

[TpakTuueckas pabota: TexHHdyeckHe yCTPOWCTBA M NPAKTHUECKOE NPHUMEHEHHE: TEPMOMETP,
O6apometp. OmpezeneHue macchbl BO3JyxXa B KOMHAaTe Ha OCHOBE M3MEpEHUil 00beMa KOMHATHI,
JIaBJICHUsI U TEMIIEPATyphl BO3/lyXa B HEM.

Pasznea 4. diiekTpoguHaAMuUKA

24

Tema 4.1
DJIEKTpOCTaTUKA

Conep:xkaHue y4eOHOT0 MaTepuasa:

OneKTpu3anus Tenl. ODJIEKTpUYecKuil 3apsa. [IBa Buma snekTpudeckux 3apsnoB. [IpoBonHuKw,
JUDJIEKTPUKU U TIOJYIPOBOJHUKH. 3aKOH COXPAHEHMs JIEKTPUUECKOro 3apsaa. Bzaumoneincreue
3apAnoB. 3akoH KynoHa. Dnekrpudeckoe nojie. HanpspkeHHOCTH anekTpuyeckoro nodis. puamun
CYIEPIO3UIMH DJCKTPUUECKUX Mojei. JIMHUKM HampspKeHHOCTH 3JeKTpudeckoro mois. Pabota
cunn anekTpoctarudeckoro mons. [lorenuman. Pasnocts mnotenumanos. [lpoBogHuku u
JUDJIEKTPUKHU B DJIEKTPOCTATHUECKOM ToJie. J(ManekTpuyeckas MpoOHUIAEMOCTb. DIEKTPOEMKOCTb.
KonneHcarop. Di1eKTpoeMKOCTh IIIOCKOr0 KOHJEHcaTopa. DHEprusl 3apsKeHHOro KOHIeHcaTopa

[TpakTuyeckue 3aHsATUs

[TpakTuueckast pabota: M3aMepeHue 31eKTpOeMKOCTH KOHAEHCATopa

Tema 4.2
TTocToAHHBIN

Toku B pa3mUIHBIX
cpemax

Conep:kaHue y4e0HOro MaTepuaJa:

BIIEKTPUYECKUN TOK.

DJIEKTPUYECKUI TOK. YCIIOBHS CYIIECTBOBAaHMUS 3JIEKTpUUEecKOro Toka. Mcrounuku toka. Cuna
toka. [locrosuubiii Tok. Hampsikenue. 3akoH Oma [y ydacTka UEMU. ODJIEKTPUUYECKOE
CONPOTHUBIICHUE. YIeIbHOE CONPOTHUBICEHHE BemecTBa. llocienoBaTenbHoe, NapalIeNbHOE,
CMEIIAHHOE COCJMHEHHE MPOBOTHUKOB. Pabora anekrpuueckoro Toka. 3akoH Jlxoyns-Jlenma.
MOIIHOCTh AJIEKTPUYECKOr0 TOKA. OJIEKTPOABMKYINAS CHUJIa M BHYTPEHHEE CONPOTUBIICHUE
HUCTOYHMKA TOKa. 3akoH Owma uisi TOJHOM (3aMKHYTOM) snekTpuyeckod uenu. KopoTkoe
3aMbIKaHHE.

3JI€KTpOHHaSI MPpOBOAMMOCTEL TBEPABIX MCETAJIIIOB. 3aBHUCUMOCTD COIIPOTUBJICHHUA MCETAJIJIOB OT
TeMriepaTypbl. CBEpXIPOBOAMMOCTb. DJIEKTPUUYECKUNA TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX
nyudkoB. [lonmynpoBomnuku. CoOcTBEHHass M MPUMECHAsT MPOBOJMMOCTb IOJYNPOBOJHUKOB.
CaoiicTBa p-n-nepexona. [lomynpoBogHUKOBbIE TNPUOOPHI. DIIEKTPUUECKHII TOK B pacTBopax H
paciuiaBax 3JIEKTPOJIUTOB. DJEKTPOJIIUTUYECKAs AUCCOLHUALMS. DIEKTPOIN3. DIEKTPUUECKUM TOK
B ra3zax. CaMOCTOSTENbHBIA U HECAMOCTOSTENbHBIN pa3psaa. MoaHus. [1nazma

JlabopaTopHble 3aHATHS

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

[IK 2.3.
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JlabGopaTtopHast pabota 2. M3ydyeHne cMEIIaHHOTO COEIUHEHUSI PE3UCTOPOB.
JlaGopaTtopHnas pabota 3. M3aMepeHue 31eKTpOIBIKYIICH CHITBI ICTOYHHUKA TOKA B €T0
BHYTPEHHETO COIIPOTUBIIEHUS

Tema 4.3
IMarauTHOE TI0JIE.
DNIeKTpOMarHuTHas
MHTYKITAS

Coaep:xaHue yueOHOIro MaTepuaJia

[TocrosiHHblE MarHuThHl. B3auMozelcTBHE NOCTOSHHBIX MarHUTOB. MarnuTHoe mnose. Bekrop
MarHuTHOM MHAyKuuu. [lpuHnun cynepno3unuu. Jlnnnn marautaon uaaykuuu. Kapruaa nuaui
MarHMTHOM MHIYKIMM IOJI IOCTOSIHHBIX MAarHUTOB. MarHuTHOE IOJi€ NMPOBOJHUKA C TOKOM.
KaprrHa nMHHANA MO UIMHHOTO MPSMOTO IMPOBOJAHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IPOBOJIHHUKA,
KaTymku ¢ TokoM. OnbIT Opcrena. B3anmoaeilicteue npoBogHUKOB ¢ TokoM. Cuwiia Ammepa, ee
Monysb U HamnpasieHue. Cuna JlopeHua, ee MOAyidb M HampaBieHue. J[BUKEHHE 3apsDKEHHOM
YacTHUIIbl B OHOPOJHOM MarHuTHoM nose. Pabora cuiel JlopeHua. SIBieHue 351€eKTpOMarHuTHON
uHaykuuu. Ilotox Bektopa marHuTHOM MHAYKUMH. DJIC mHAYKUMH. 3aKOH 3JIEKTPOMAarHUTHOM
unaykuun @apazes. Buxpepoe anekTpuueckoe moiie. DJIEKTPOJABMKYINAs CHJIA MHIYKUIUU B
IIPOBOJIHUKE, JIBMXKYLIEMCS IOCTYNATEIBHO B OAHOPOJHOM MarHuTHOM noiie. IIpaBuno JleHna.
WupyktuBHOCTh. SBnenue camomuaykuuu. OJIC camMOMHAYKIMHM. ODHEpPrusi MarHUTHOTO IIOJIS
KaTYIIKH C TOKOM. DJIEKTPOMarHMTHOE I10J1€

HpaKTI/I‘{eCKI/Ie 3aHATHA

[IpakTrueckue paboTel: M3ydeHne MarHuTHOTO TOJISI KaTyIIKU ¢ TOKoM. VccnenoBanue necTBust
IIOCTOSIHHOT'O MarHuTa Ha paMKy C TOKOM

JlaGopaTopHble 3aHATHSA

JlaGopaTtopHast pabota 4. M3yueHue siBJeHUS 2JIEKTPOMArHUTHON MHAYKITUU

IIpodeccnoHaIbHO OPMEHTHPOBAHHOE COEpPKAHME (COIEPKAHUE MPUKJIATHOTO MOTYJIs)

HpaKanecKHe 3aHATHSA

[TpakTudeckast pabota: Mepbl 371€KTpOOE30MaCHOCTH, dEKTPOCTAaTHUECKAas 3allUTa, 3a3eMIICHUE
AIIEKTPONPUOOPOB, KOPOTKOE 3aMbIKAaHHE

Pa3pen 5. Kojie0aHus1 1 BOJHBI

22

Tema 5.1
MexaHUYEeCKHEe U
BIIEKTPOMarHUTHbIE
KOJIEOaHMs

Conep:kaHue y4eOHOro MaTepuaJia

Konebarenbhas cucrema. CBoOoHbIe KoNMebanus. ['apmonudeckue konebdanus. [lepuon, yactora,
aMIuTyna u ¢asa konebanuil. [IpyXuHHBI MasTHUK. MaTteMaTHUYeCKUi MasTHUK. YpaBHEHUE
rapMOHMYECKHX KoyiebaHmii. KuHemarndyeckoe W JMHAMHUYECKOE ONHMCAHHE KOJIeOaTEIBHOTO
neukeHus. [lpeBpaiieHue 5SHepruM MpH TapMOHUYECKHX KoseOaHusX. CBs3b aMIUIUTYAbI
KOJIe0aHUN WCXOTHOW BENMYMHBI C AaMIUTUTYIOW KOJIeOaHW €€ CKOPOCTH W yCKOpPEHHUS.
Konebarenbubiii KOHTYDP. CBoOoxanbIe AJIEKTPOMArHUTHBIE KoJieOaHus
B WJCATbHOM  KOJIEOATEIIbHOM  KOHType. AHANOTHUS  MEXIYy  MEXaHHMYECKUMU |
DIIEKTPOMArHUTHBIMU  KoneOanmsimu. @Dopmyna TomcoHa. 3akOH COXpaHEHHS DSHEPIHUH B

OK 01
OK 02
OK 04
OK 05
OK 07

18



UIeaTbHOM Koyie0aTenbHOM KOHType. BbIHYyX/IeHHBbIE MexaHudyeckue KojeOaHus. Pe3onanc.
PesonancHas kpuBas.  BBIHYXIEGHHBIE SJEKTpPOMArHuTHBIC KosieOaHus. IlepeMeHHBIN TOK.
CuHycouJanbHbI IMEpeMEHHBbIH TOK. MOIIHOCTh MEPEMEHHOIO TOKAa. AMIUIMTYAHOE |
JIEHCTBYIOIEE 3HAUCHUE CUJIBI TOKA U HamnpspkeHus. Tpanchopmatop. [IponsBoacTBo, nepenaya u
noTpeOJIeHUE IIEKTPUIECKOM SHEPTHH. JKOIOTUIECKHE PUCKH MTPU MTPOU3BOJICTBE DICKTPUIECKOM
sHeprud. KynpTypa ncnonb30BaHusl 3JEKTPOIHEPTUH B TIOBCEHEBHOM KU3HU

IIpakTyeckue 3aHsATus

[TpakTnyeckue paboOTHI:

HccnenoBanue 3aBHCUMOCTH TIEPUOJIa MaJIbIX KOJIeOaHUil Tpy3a HAa HUTH OT JUTMHBI HUTH U MacChI
rpy3a. MccnenoBaHue NEPEMEHHOTO TOKa B IENM M3  IIOCJIEJOBATEIBHO COECIUHEHHBIX
KOH/IEHCaTopa, KaTyILKH
U pe3ucTopa

Tema 5.2
MexaHU4ecKue u
BIEKTPOMArHUTHBIE
BOJIHBI

Coaep:xxaHue yueOHOro MaTepuaJia

MexaHnnyeckue BOJIHBI, yciaoBUsi pacnpocTpaHeHus. Ilepuon. CkopocTh pacmpocTpaHEHUs
JHa BOJIHEL. [lomepeunsie u mpoaoasHbIe BOJMHBL. MHTEpdEepeHus u audpakiius MEXaHUIeCKIX
BOJIH. 3BYK. CKOpOCTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHa. TemOp 3Byka. DneKTpOMarHUTHBIE
BOJIHBI. Y CTIOBHUSI U3JIyYEHHUS DJIEKTPOMArHUTHBIX BOJH. B3anmHuas opuenTtanusa BektopoB E, B u v
B JJIEKTPOMAarHUTHOM BOJHE B BakyyMe. CBOICTBa 3JIEKTPOMAarHUTHBIX BOJH: OTpPa)KE€HUE,
nperomiieHue, nojispuszanus, audpaxuus, naTepdeperuus. CKOpocTb 3J€KTPOMAarHUTHBIX BOJIH.
[lkana 57eKTPOMarHUTHBIX BONH. [IprMeHEeHHE SJIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U OBITY.
[IpuHIMTIBI panuOCBA3M W TeJeBUAeHUsA. Pamuonokarusi. DJIEKTPOMarHUTHOE 3arps3HEHUe
OKpYJKalollel cpeJibl

Tema 5.3
OnTuka

[IpsamosiuHeitHOE pacnpoCTpaHEHUE CBETa B OJHOPOAHOU cpene. JIyd cBera. OTpakeHUE CBeTa.
3akoHbl oTpaxkeHus cBeTa. llocTpoenne n3obpaxenuil B mockoM 3epkaie. [Ipenomienue cBera.
3aKkoHBI TpeoMIIeHHsT cBeTa. AOCOMIOTHBIM TOKaszaTesb mnpejomiieHus. [loaHoe BHyTpeHHee
oTrpaxkeHue. IIpenenbHblil yroyl MOJHOr0 BHYTPEHHETO oTpakeHus. Jucnepcus cBera. ClloKHBII
coctaB Oemoro cBeta. L[petr. CoOuparoniue u paccenBaromue JUH3bI. ToHKas nuH3a. DokycHOE
paccTosiHHE M ONTHYECKas Cuiia TOHKOW JHuH3BL. llocTpoeHne m3o0pakeHUH B COOMPAIOUINX U
paccenBarommMx JMH3ax. Popmysia TOHKOW JMH3bL. YBEJIUYEHUE, AaBaemoe JIMH30U. [Ipemenbi
NPUMEHUMOCTH TeoMeTpuueckor ontuku. Wutepdepenuus cera. KorepeHTHble HCTOUHUKH.
VYcnoBus HaOMOAEHUS MAKCUMYMOB M MHUHUMYMOB B HHTE€P(GEPEHLMOHHOW KapTHHE OT JABYX
CUH(]A3HBIX KOTEPEHTHBIX UCTOYHHMKOB. [udpakuus cBeta. udpakunonHas pemerka. Y cioBue
HAOJIOJIEHUS] TJIABHBIX ~MaKCUMyMOB THpU MaJ€HUM MOHOXPOMAaTHYECKOTO CBeTa Ha
JuQpakuuoHHYI0 pemeTky. Ilonsipusamnus ceera

IIpakTHyeckue 3aHsATUs

[TpakTuyeckas padora: HaOmronenue qucrnepcuu cBeTa
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JlabopaTopHble 3aHATHS 2
JlaboparopHas paboTta 5. MI3smepeHue noka3aTess MpeIoOMIICHUs CTEKIIa
IIpodeccnoHaIbHO OPMEHTHPOBAHHOE COAEeP:KaHue (CoaepKaHue MPUKJIATHOTO MOAYJIs) 2
IIpakTH4yeckue 3aHATHS
[Ipaktuyeckas pabora: Bumsl msmyuyenuil. Buabl crnektpoB. Crektpsl ucmyckanus. CHeKTpsl
noryomennsi. CrnekTpanbHbli  aHanu3. CHeKTpaidbHBIE KJIAcChl 3Be37. YJIBTpadHOIETOBOE
uznyuenue. MudpakpacHoe uznyuenue. PentrenoBckue myuu. Ux mpupona u cporicta. Illkana
AIIEKTPOMATHUTHBIX M3JIYyYEHUN
Pa3jnen 6. OcHOBBI CHIEUAJIBLHON TEOPUH OTHOCUTEJIBLHOCTH 2 OK 01
Tema 6.1 Coaep:kanue yue0HOro MaTepuasia 2 OK 02
OCHOBBI TeOpUH I'panunpl DPUMEHMMOCTH  KJIacCM4ecKoW MexaHuku. [locTynarel cnenuanbHOW — TEOpUu OK 04
OTHOCHUTEJIIBHOCTH OTHOCHUTCJIbHOCTH. HHBAPUAaHTHOCTb MOJYJIsI CKOPOCTHM CBe€Ta B BaKyyMe, IIPHUHIUI OK 05
OTHOCUTENBHOCTH OWHIITEHHAa. OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJUIEHHE BPEMEHHU U
COKpAIlleHHe JUIMHBI. DHEPrusi U UMIYJIbC CcBOOOAHOM dacTuibl. CBSI3b Macchl C dHEprued u
UMITYJIbCOM CBOOOIHOM YacTUIbl. DHEPIUsl NOKOsl CBOOOTHOM YaCTHIIbI
Pazgean 7. KBanTtoBas pusuka 14 OK 01
Tema 7.1 Cozep:kanue y4eOHOro MaTepuajia 2 OK 02
DJIEMEHTBI ®otonsl. Popmyina [1nanka cBs3u sHEprUH (POTOHA C €T0 YACTOTON. DHEPTUs U UMITYJIbC (DOTOHA. OK 04
KBaHTOBOM OLTUKH OtkpeiTe U uccaenoanue (ororpdexra. Onbitel A.I'. CroneroBa. 3akoHbl (oTo3(dekra. OK 05
VYpasaenue DitamreitHa s GoTodrddekra. "KpacHas rpanumna" ¢pororddekra. Jlapnenue cpera. OK 07
Ombrtel [1.H. JIebeneBa. XuMuueckoe AeiCTBHUE CBETA
Tema 7.2 Coaep:xxaHue yueOHOro MaTepuaJia 4
Crpoenue atoma Monenbs aroma Tomcona. OnbiTel Pesepdopna no uccnenoBanuo ctpoenus aroma. [lnanerapnas
Mmozenb aroma. [loctynatsl bopa. M3nyuenue u noriouieHre (GpoTOHOB IpU MEpexojie aToMa ¢
OJIHOT'O YPOBHS HEPruM Ha Apyroi. Bunapl cnektpoB. CeKTp ypOBHEN SHEPIrUU aTOMa BOJOPOJIA.
BosHoBble cBoiicTBa wyactul. Bosnbsl ne  bpoinsg. KoprycKyJspHO-BOJHOBOW — JTyaJM3M.
Judpakius 31eKTpoHOB B KpucTajuiax. CIOHTAaHHOE U BBIHYXKJIEHHOE HU3IyYeHHEe. Y CTPOMCTBO U
IPUHLIKI padoTHI Jiazepa
ITpakTHueckue 3aHATHS
[TpaxTnueckas pabora: HabmtoneHue auHeiuaToro criekrpa
Tema 7.3 Conep:kaHue y4eOHOIro MaTepuaJa 4

ATOMHOE SIApO

MeToapl HAOMIOIEHUST M PETUCTPAIMH DJIEMEHTApHBIX YacThll. OTKPBITHE PaJHMOAKTUBHOCTH.
OmnseiTel Pezepdopna mo onpeneneHuo coctaBa paguoakTUBHOrO u3inydeHus. CBoicTBa anbda-,
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Oera-, raMMa-u3Iy4yeHus. BiausHue paiuoakTUBHOCTU Ha KUBbIE OpraHn3Mbl. OTKpBITHE IPOTOHA
u HeWtpoHa. HyknonHnas monens snpa I'eizenOepra-MBanenko. 3apsn sapa. MaccoBoe 4YHCIo
anpa. Uzotonsl. Anbda-pacnaa. DIeKTpOHHBIN U MO3UTPOHHBIN OeTa-pacnaj. ['amMmma-u3inydeHue.
3aK0H paaMOAaKTUBHOIO pacmaja. DHEPrusi CBS3M HYKIOHOB B sjpe. SAxepueie cuibl. [ledext
Macchl saapa. SAnepHele peakuuu. [lenenue u cuHtes saep. fAnepHsiil peakTop. TepmosiiepHbIi
cunte3. [IpoGieMbl W TEPCHEKTUBBI SAEPHOM SHEPTETHKH. DKOJOTHMUYECKHE AaCTEeKThI SACPHON
DHEPreTHKU.  OJJeMeHTapHble  4yacTulbl.  OTKpeiTHE  mO3UTpoHAa.  DyHIAaMEHTaIbHbIE
B3aUMOJICUCTBUA

IIpakTHyecKkue 3aHsATUs

ITpakTrueckas padota: MccnenoBanue TpekoB 4acTull (110 TOTOBBIM (hoTorpadusim)

IpodeccoHaILHO OPUEHTHPOBAHHOE COEPKaHUE (COAep:KaHNe PUKIATHOTO MOTY.IsI)

HpaKTI/I‘{eCKI/Ie 3aHATHUA

[IpakTrueckas pabora:

1. lenoBas urpa: IloHsATHA, CBSI3aHHBIE C M3YYEHHMEM METOJOB HAYUHOI'O IMO3HAHUS: SBICHHE,
Hay4HbIH (pakT, runore3a, GunMdecKas BEIMYMHA, 3aKOH, TEOPHs, HAOIIOJCHHE, DKCIIEPUMEHT,
MOJEIIUPOBAHUE, MOJIEINb, UBMEPEHHUE.

2. IlpakTudeckas padora: TexHuueckue ycTpoicTBa U MPaKTUUECKOe MPUMEHEHHE: (POTOITIEMEHT,
dboromatuuk, comHeuHas Oatapesi, CBETOAMOJ, CIEKTPOCKOI, Jia3ep, KBAHTOBBI KOMIIBIOTED,
JIO3UMETP, KaMepa Buinibcona, siaepHbIi peakTop, aToMmHasi bomba

Pa3nes 8. DiieMeHTHI aCTPOHOMUM M ACTPOPU3UKHU

Tema 8.1
(DJIEMEHTHI
ACTPOHOMHUU H
acTpou3uKH

Conep:xxanue yueOHOro MaTepuaJia

Bun 3Be3nHoro Heba. Co3Bes3nus, sipkue 3BE3[bl, IUIAHETHl, UX BUIUMOE JBMKeHue. CoaHeuHas
cucreMa. [lmanersl 3emHON Tpynmbl. [lmanersi-rurantel. Manbie Tena COJIHEYHOW CHUCTEMBI.
Connne, gortochepa u armochepa. ComHeuHast akTUBHOCTh. McTounuk sHeprun CojHLa U 3Be3].
3Be31bl, HUX OCHOBHbBIE XapaKTEPUCTUKH: Macca, CBETUMOCTb, paJMyC, TeMIeparypa, HuX
B3aMMOCBSA3b. 3BE€3/Ibl TJIABHOM IMOCJIEI0BATEIBHOCTH. 3aBUCUMOCTh 'Macca - CBETHMOCTbB' JUId
3Be€37] IJIaBHOM  MOcjenoBaTelIbHOCTH. BHyTpeHHee cTrpoenue 3Be3n. CoBpeMeHHbIE
IIPEJICTaBJICHUS O IPOUCXOKACHUM U 3BoItoLMU CONHIA U 3B€31. DTallbl )KU3HU 3B€3]1. MIleuHbIi
[Tyts - Hama [Nanaktuka. CnupanbHas CTpyKTypa ['anakTuku, pacupeieneHue 38e3/, ra3a u nbLIu.
[Tonoxenue n nmxenue Comnnua B ['anaktuke. [lnockas u cepuueckas noacucTemsl [ alakTuky.
Tunel ranaktuk. Paguoramaktukn m kBa3apbl. UepHble IbIpbl B sApax TajlakTHK. BceneHHas.
Pacmupenne Bcenennoil. 3akon Xa0O06ma. Paz0eranue ramaktuk. Teopust boibinoro B3pbIBa.
Mopnenb «ropsiueit Bceenennoit». Macmtabnast crpyktypa Bcenennoil. MeraranakTuka.
HeperienHble po01eMbl aCTPOHOMHUH

OK 01
OK 02
OK 03
OK 05
OK 07
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Ipome:xkyTounas arrectanus (Juddepennmpoanssplii 3a4er)

Bcero’:

108

9 B paMKax Kypca MOryT OBITH MPOBCACHBI UHTCIPUPOBAHHBIC 3aHATUSA C YUETOM COACPIKATCIBbHBIX MEKITPEIMETHBIX CBsI3€ii 110 JABYM U Ooitee O6III€06pa3OBaTCJ'ILHI)IM JAUCHUILIIMHAM:

- MaremaTuka: pelieHue CHCTEMbI YpaBHEHUH, JIMHeHHass QyHKuus, napaboia, rumnepbosia, UX rpaMku M CBOMCTBA, TPUIOHOMETpHUYECKHE (YHKIMU: CHHYC, KOCHHYC, TAHI'€HC,
KOTaHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO, BEKTOPHl M MX IPOEKUUH HA OCH KOOPJAUHAT, CJIOKEHHUE BEKTOPOB, PEIICHHE CHCTEMbl YPAaBHEHHUH, NPOU3BOIHBIE

9JIEMEHTAPHBIX (PyHKINH, TPU3HAKK ITO100HS TPEYTOJILHUKOB, ONpeeIeHIe U0 INIOCKUX GUryp U 0ObeMa Tell.

- buonorus: mMexaHndeckoe JBMI)KCHUC B JKHBOK nmpupozae, ,HI/I(l)(l)y3I/ISI, OCMOC, TEIIO00OMEH KHMBBIX OpraHnn3smMoB (BI/IZ[LI TCIUIonepeaavu, TEIJIOBOC paBHOBeCI/Ie), QJICKTPUUICCKUC

SIBIICHUS B )KMBOU npuponae, KoJiebaTeIbHbIC JABH)KCHUA B JKHBOI npupoac, ONITUYCCKUC SIBJICHUS B JKHBOI npuponae, ,Z[eﬁCTBHe paauanun Ha )KUBbIC OPTraHU3MBbI.

- Xumus: AUCKPETHOC CTPOCHUE BCIIECTBA, CTPOCHUE aTOMOB U MOJICKYJI, MOJIb BCUICCTBA, MOJISIpHAsA MaccCa, TCIIJIOBLIC CBOIiCTBa TBEPABIX TEJI, )KI/I)IKOCTGﬁ 1 ra3oB, DJICKTPUYCCKUC
CBOIiCTBa MCTAJUIOB, OJJICKTPOJUTUYCCKAsA AuCCOLMrAllMd, TraJlbBaHWKA, KPUCTAJUIMYCCKAsA CTPYKTypa TBEPAbIX TEJI, MCEXAHU3MbI O6pa3OBaHI/IH KpHCTELHJ'[PI‘-ICCKOﬁ PCUICTKH,

CHeKTpaJ'ILHBIﬁ aHaJIn3.

- Feorpa(blxm: BJIQXKHOCTb BO3AyXa, BETPHI, 6ap0MeTp, TEPMOMETP, MArHUTHBIC II0JIOCA 3eMJ'II/I, 3aJIC)KU MAarHuTHBIX DY, (l)OTOC’BeMKa 3€MHOM NOBEPXHOCTHU, HNPEACKA3aHUC

3eMJIETPSICEHUM.
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3. YcioBus peajn3anuu NporpaMmMbl 00111e00pa3oBaTeIbHON JUCHUILTHHBI

3.1. I[.IIH peanu3anu nporpaMmbl THCHUIIJIUHBI T0JKHbI ObITh NMpeayCMOTPEHDbI
cleayrmue cnenmajdbHbIC MOMCIICHUS

Peanmuzammst mporpamMmbl  TUCHHIUIAHBEI TpeOyeT Hamuuusg Yy4deOHOro KaOuHeTa
€CTECTBEHHBIX HayK.
OGopynoBanue yueOHOTO KaOMHETa:

- IPOEKTOP;

- HOyTOYK-111T;

-MHTEpaKTUBHAS JIOCKa;

- mudpoBasi MoOUIBHAS Ta00OpaTOPHs MO XUMHH «YHUTEX» 0a30BOM KOMITJICKTAIUH,
BKJIIOYAIOIIAsi J1a00paToOpHBI MOIYJIb C KOMIUIEKTOM XHWMHYECKHX pPEaKTHBOB,
XUMUYECKOUN MOCY/IbI;

-MaKeT NePUOUYECKOM CUCTeMbl XuMudeckux 3neMenToB [I.1. Menneneena;
-JIEMOHCTPAL[MOHHBIE MAKEThl CUCTEMbI XUMUYECKUX IEMEHTOB;

-pusnueckre yuyeOHbIC MaKETHI;

- reorpauyecKue KapThl;

- HHTEPAaKTUBHBIE MAKETHI MO (PHU3MKe, OUOIOTHH, XUMUHU, Teorpaduu.

y4eOHbIE CTOJBI-12 mIT.

-CTyJIbs — 24 1IT.

3.2. Mu¢popmannoHHoe odecneyeHne peau3aunu NporpaMmmbl

1. OcHOBHBIE TeYATHBIE H3TAHUA

1. Msakumes, I'. f., Byxosues, b. b., Corckuii, H. H. / Ilox pen. [TapdenTheBoii
H. A. ®usuka. Yuebnuk qis 10 k1. — M.: UznarensctBo «lIpocBemnienuey», 2025. —
432 c.

2. Msxumes, I'. f., byxoBues, b. b., Uapyrun, B.M. / Ilox pexn. [TapdenTheBoii
H. A. ®uzuka. Yuebnuk qisa 11 k. — M.: U3natensctBo «IIpocBemenuey, 2025. —
436 c.

3. Imutpuena, B. @. ®uzuka aisa npodeccuii U CuenuaibHOCTeH TEXHUYECKOTO
npoduia: yuyeOHUK Juisi 00pa30BaTEIbHBIX YUPEKIACHUN HAYAIBHOTO U CPEIHETO
npodeccronansHoro obpazosanust / B. @. JImutpueBa. — 2-e u3a., crep. — M.:
N3 narenbckuii ueHTp «Akanemus», 2021. - 448 c.

4. benara B.B., JlomauenkoB M.A., IlaneOGpatueB FO.A. ®usumka 10 xmacc,
AxmmonepHoe obuiectBo “U3narenserBo “IIpocBenmienune”, 2021. — 223 c.

5. benara B.B., JlomauenkoB W.A., Ilane6parie HO.A. ®dusmka 11 knacc,
AxkrmonepHoe obmecto “UznarensctBo “IIpocBemenue™, 2021. — 240 c.
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6. I'eapenmreiid JI.D., bynatoBa A.A., KopuunseB U.H., Komkuna A.B. ®usuka
10 kmacc, O6mecTBo ¢ orpannueHHON oTBeTcTBeHHOCTHIO “BMHOM. JlaGoparopus
3HaHUK: AKuMoHepHoe oomecTBo “U3narensctBo “Ilpocsemienue”, 2022, — 304 c.

7. I'enpenmnreiid JI.O., bynatoBa A.A., KopuunseB U.H., Komkuna A.B. ®usuka
11 xmacc, O6mecTBo ¢ orpaHndeHHoi oTrBeTcTBeHHOCThIO “BMHOM. Jlabopatopus
3HaHUN: AKkuroHepHoe oomiecTBo “UznarensctBo “Ilpocsemienue”, 2021. -192 c.

8. Uzeprun DO.T. @Dusuka 10 kmacc, OOmeEcTBO ¢  OrpaHUYEHHOM
OTBETCTBEHHOCTHIO “Pycckoe cioBo - yuebnuk”, 2021. — 272 c.

9. MWMzeprun DO.T. ®uzuka 11 kmacc, OOwmWECTBO ¢ OrpaHUYEHHON
OTBETCTBEHHOCTHIO “Pycckoe cioBo - yueonuk”, 2021, - 224 c.

10. KacesnoB B.A. ®wusuka 10 xmacc, OOmeEcTBO € OrpaHUYECHHON
oTBeTCTBEHHOCTRIO  “J/IPODA”;  AxkuumonepHoe  oOmectBo  “UM3marenscTBo
“IIpocsemenne”, 2022. — 304 c.

11. KacesnoB B.A. ®wusumka 11 xmace, OOmecTBO ¢ OrpaHUYCHHOMN
orBeTcTBeHHOCTRIO  “JIPODA”;  AknmonepHoe  obmectBo  “M3maTenncTBO
“IIpocsemenne”, 2022. - 288 c.

12. Mskumes I'.4., IletpoBa M.A., YroaeaukoB O.C. u npyrue, ®Dusuka 11
kjacc, OOImEecTBO ¢ OTrpaHUYEHHOW OTBETCTBEHHOCTHIO “/IPODA”: AKImOHEpHOE
obmectBo “Uznarenscto “IIpocsenienue”, 2023. — 480 c.

13. Msaxumes I'.41., [TetpoBa M.A., CrennanoB C.B. u napyrue, ®u3uka 10 kiacc,
OO011ecTBO ¢ OTpaHUYCHHONW OTBETCTBEHHOCThIO “JIPODA™: AkimoHepHOE OOIIECTBO
“UznatennctBO “IIpocBemenne”, 2022. — 400 c.

2. DJIEKTPOHHbIE U31AHUS

1. Enunas kosuteknmsi IUQPOBBIX 00pa30BaTeIbHBIX peCypcoB. — Pexum
nocryna: http://school-collection.edu.ru/catalog/pupil/?subject=30 (maTa oOpaieHus:
29.08.2022);

2. KM-mkona. — Pexxum goctyma: http://www.km-school.ru/(nata oGparieHus:
29.08.2022);

3. OtkpeiTas ¢uszuka. — Pexum noctyna: http://www.physics.ru/courses/
op25part2/design/index.htm (nara oOpamenus: 29.08.2022);
4. Tlnarpopma SKnacc — Pexum pocryma: http:/ www. yaklass.ru/(nara

obpamenus: 29.08.2022);

5. Poccuiickas snekTpoHHas mkona — Pexxum mocryna: http:/www.resh.edu.ru/
(mara o6pamenus: 29.08.2022);

6. ®dusuka.ru. — Pexxum nocrymna: http://www.fizika.ru (mara

obpamenus: 29.08.2022);

7. ®UIIA (BIIP 11 kmacc) — Pexum pocryma: http://www.fipi.ru/(nata
obpamenus: 29.08.2022);

8. DnextpoHHbId yueOHWK — Pexum pocryna: http://www.physbook.ru/(nmata
oOpamenus: 29.08.2022).
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4. KoHTPOJIb U OlIeHKA Pe3yJIbTATOB 0CBOEHHsI 00111e00pa30BaTe/IbHOM
AUCUMILTHHBI

Kontpoabs U omeHka pe3yibTaTOB OCBOCHMS 00II€00pa30BATENbHONU JUCIUIUIMHBI
pacKpbIBalOTCS  4epe3  JUCHUIUTMHApPHBIE HalpaBJICHHbIE  Ha
dbopmupoBanue 0o0MKUX U MpodhecCHOHATBHBIX KOMIIETEHLIUN MO pa3fesiaM U TeMaMm

pE3yNbTaTHhl,

coJiepKaHMs yueOHOIo MaTepHaa.

Tun oneHoYHBIX
MepONpPUATHH

Kox v HauMeHOBaHHe Paznena/Tema

bopMupyeMbIX KOMIIETEH NI

OK 01. BeiOupare cnoco6sl | Pasmen 2. Temsr 2.1.,2.2., 2.3.
pemeHus 3ajad | Pazgen 3. Temnr 3.1., 3.2., 3.3.
npoQeCcCHOHABHOM Pazgen 4. Temn1 4.1.,4.2., 4.3.

ACATCIIBHOCTH TMPUMCHHUTCIIBHO
K pa3jIMYHbIM KOHTCKCTaM

Pazgen 5. Temnr 5.1., 5.2., 5.3.
Paznen 6. Tema 6.1.

Pazgen 7. Temmr 7.1, 7.2, 7.3.
Paznen 8. Tema 8.1

OK 02. Hcnons3oBats | Paznen 2. Temsr 2.1.,2.2., 2.3.
COBPCMCHHBIC CPCACTBA IOMCKA, | Pasgen 3. Temsr 3.1., 3.2., 3.3.
aHaimusa W MHTCPUPCTANUH | Pasnen 4, Temer 4.1., 4.2., 4.3. .
uHbopMaIH - YCTHBIHN OIPOC;
PMaLHi, Pasen 5. Temst 5.1.,5.2.,53. | 4oourampmmiit onpoc:
WH(POPMAIIMOHHBIE  TEXHOJIOTUHU p ’
aznen 6. Tema 6.1. HABITIOICHHE
JUTST BBITIOJTHECHUS samat | 7T 71.72.73
. aznen 7. Temsr 7.1, 7.2, 7.3.
npodecCHOHaNbHOI o > 14, 3a BBINOJIHEHHEM
JIEATEIbHOCTH Pazzien 8. Tema 8.1 71a00paTOPHBIX padoT;
OK 03. IInanuposats | Paznen 1. Tema 1.1. NPaKTUYECKHE PabOTH]
U peanu3oBbIBaTh coOCTBeHHOE | Pasznen 3. Temsr 3.1., 3.2., 3.3. (peenue
IPO(ECCHOHATIBHOE U Pa3znen 4. Temr1 4.1.,4.2.,4.3. Ka4eCTBCHHBIX
JIMTHOCTHOC Pa3BUTHE, | Pasnen 8. Tema 8.1 Y PACUYETHBIX 3a/1a4);
MPEIPUHAMATEIBCKY IO TeCTHPOBAHHE;
b
ACATEIBHOCTE . pelIeHne Kenc-3a1ay;
B mpodeccuoHansHOi  cdepe, HAGIIONEHME 1 OLEHKA
UCIIOJIb30BaTh 3HAHUS 1o .
o . MTOATOTOBKH TIOBOH|
IIPaBOBOM u ¢buHaHCOBOM OATOTO AICTIOBO
IPaMOTHOCTH UTPBIL;
B pa3sIUYHBIX JKU3HCHHBIX BBIIIOJIHECHUE  3a/1aHUH
CUTYaLUsAX MIPOMEKYTOUYHOMN
OK 04. OddextuBHO | Pasnen 2. Temsr 2.1., 2.2., 2.3. aTTeCTalUN

B3aMMOJICHCTBOBATh M pabOTaTh
B KOJUJIEKTUBE U KOMAaHJIE

Pazgen 3. Temnr 3.1., 3.2., 3.3.

Pazgen 4. Temr1 4.1.,4.2.,4.3

Pazgen 5. Temnr 5.1., 5.2., 5.3.

Pazgen 6 Tema 6.1.
Pazgen 7. Temnr 7.1, 7.2, 7,3

OK 05. OcyiecTBisiTb YCTHYIO
U IMMMCBbMCHHYIO KOMMYHUKAIIUIO
HA  TOCYJAapCTBEHHOM  SI3bIKE
Poccuiickoii Qenepauun €

Pasnen 1.

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

Pazgen 4. Temr1 4.1.,4.2.,4.3
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y4eToM ocobeHHoCTeH
COILIMAIBHOTO
U KYJIbTYPHOI'O KOHTEKCTa

Pazgen 5.
Paznen 6.
Pazgen 7.
Pasznen 8.

Temsr 5.1.,5.2.,5.3.
Tema 6.1.
Temsr 7.1,7.2,7.3

Tema 8.1

OK 07. CopelicTBOBaTh
COXPaHEHHIO OKpYy’KaroIen
Cpesl, pecypcocOepereHHro,
MPUMEHSITh 3HAHUS 00
W3MEHEHUN KJIMMaTa, TPHHIUIIBI
OepexIIMBOro IIPOM3BOJICTBA,
3¢ (exTHBHO  EHCTBOBAaTH B
Ype3BBIYANHBIX CUTYAIMSIX

Paznen 2.
Pasnen 3.
Paznen 4.
Pazpnen 5.
Pazgen 7.
Paznen 8.

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

Temer4.1.,4.2.,4.3

Temsr 5.1.,5.2.,5.3.

Temsr 7.1, 7.2
Tema 8.1

IIK 2.3. Co3naBarb yciaoBUA AJIst
COXpaHHOCTI/I KOJIMYCCTBCHHBIX U

KaueCTBCHHBIX XapPaKTEPUCTHUK
TOBapa B  COOTBETCTBUU C
TpeOOBaHUSAMU JEHCTBYIOIINX
CaHUTApHBIX MPaBWI Ha pPa3HbBIX
ATanax TOBAPOABUKCHUSI.

Paznen 3.
Pasnen 4.

Tewmsr 3.1.,3.2., 3.3.

Tewmsr 4.3
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