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1. O61as Xapak1epucTiKa padoueii IporpaMmbl y4ebHOro npeamera
1.1. MecTto yueGHoro mnpejaMera B CTPyKType OCHOBHOH 00pa3oBaTeIbHOW NPOrpamMMBbl

Vyebublit  npeamer  «Pusuka»  ABAgEICS  4aCTbIO npeAMETHOH  obnactu
«ECTECTBEHHOHAYUHBIX JUCIMIUIMHY, H3ydyaeTcs B 00LIe0OPA3OBATENLHOM LMKIE yueOHOTOo
mnaga OOIT CITIO ¢ y4yeroM mpodeccHoHalbHOW HANpPaBJIEHHOCTH B COOTBEICTBUMHM C d1roc
CITO no crenuansHocTH 38.02.06 PUHAHCEL

1.2. LeJtb ¥ TMTaHUpYyEMBIE Pe3yIbTaThl OCBOCHMS y4eOHOT0 TIPEAMETA:

B pamkax IporpamMmbl y4eGHOro MpeaMeTa CTy AeHTaMU OCBauBAIOTCS yMEHHUS 1 SHAHHUA

JTMYHOCTHBIE:

1) rpax1aHCKOTO BOCITUTAHHUS:

chOPMHPOBAHHOCTS ~ IPAXIAHCKOH —mo3uuud  0o0yyaloWlerocds Kak aKkTMBHOTO M
OTBETCTBEHHOTO YlleHa POCCUIICKOTO 00LIECTBA,;

IPUHATHE TPAIMIMOHHBIX OOIIEYENTOBEHECKHX I'YMAHUCTHHECKUX M JIEMOKPATHHECKAX
[IEHHOCTEH;

FOTOBHOCTh BECTH COBMECTHYIO JEATENbHOCTH B MHTEPECaX I'PaXIAHCKOro 0OIecTsa,
yuacrBOBaTh B CAMOYIIPABIEHNH B 00pa3oBaTe/IbHOM OpraHn3aliny;

yMeHHE B3aMMOJIEHCTBOBATh C COUMAIBHBIMM HMHCTHUTYTaMHM B COOTBETCTBMM C MX
GYHKUMAMY U Ha3HAYCHUEM;

FOTOBHOCTh K T'yMaHUTApHON U BOJIOHTEPCKOM NEATETbHOCTH,

2) MaTPUOTHUYECKOT O BOCTTUTAHHUS!

c(OPMUPOBAHHOCTb POCCHHCKOM TPaXAAHCKOM HICH IMIHOCTH, TATPHOTU3MA,

LLlEHHOCTHOE - OTHOILIEHHE K TOCYJAPCTBEHHBIM CHMBOTAM, JOCTHKECHHSAM POCCHHCKHUX
YYEHBIX B 00IACTH PU3MKH U TEXHHUKE;

3) DyXOBHO-HPABCTBEHHOT'O BOCIIMTAHUSL:

c)OpMUPOBAHHOCTb HPABCTBEHHOTO CO3HAHUSI, 3THYECKOTO TIOBEACHHUS;

CIIOCOGHOCTD OLICHMBATh CUTYALMIO U IPUHUMATh OCO3HAHHBIE PEILCHUSA, OPUCHTUPY ACH
HA MOPAJILHO-HPABCTBEHHEIE HOPMBI ¥ IIEHHOCTH, B TOM 4HMCJIC B ICATCLHOCTH yUu€HOT0;

OCO3HAHKE JIMYHOrO BKJaa B IOCTPOSHHUE YCTOHUMBOro Oy Iy1Iero;

4) 3CTETMUYECKOTO BOCTTUTAHUS:

3CTETMUESCKOS OTHOILEHUE K MUPY, BKIIKOYAs 3CTETUKY Hay4YHOrO TBOPUECTBA, MPUCYLIETO
Gu3udYeCcKOi HayKe,;

5) Tpy1OBOrO BOCIIHTAHHUS: .

MHTEpeC K pasnnuHbiM cdepam HpopeccHOHANbHOH NEATE/BHOCTH, B TOM HHMCIC
CBA3AHHBIM C (U3MKOH M TEXHWKOW, yMEHME COBEpLIATH OCO3HAHHBIA BbIOOp Oymymien
npodeccuu U peaTn30BhIBaTh COOCTBEHHBIE KU3HEHHBIC TUIAHDI,

FOTOBHOCTb M CTIOCOOHOCTH K 0OPA30BAHMIO M CAMOOOPA30BAHMIO B 00JIaCTH (PU3MKHK Ha
IPOTSHKESHUU BCEM JKU3HH;

6) 9KOJIOTMYECKOT0 BOCIIUTAHHUS:

c()OPMUPOBAHHOCTE 3KONOTMYECKOM KYJIBTYPBI, OCO3HAHHE rno0albHOTO  Xapakrepa
9KOJIOTHYECKUX NTPOOIIEM;

IIAHUPOBAHUE UM OCYILIECTBIEHHE NEUCTBHH B OKpy’Karoulen cpeae Ha OCHOBE 3HaHUA
1eJIel YCTOWYUBOTO PA3BUTHS YeNTOBEYECTBA;

Pacmupenue ONbITa AEATETHHOCTM OKOJOTMYECKOM HANpaBI€HHOCTH HA  OCHOBC
MMEIOLINXCS 3HAHUH [0 QU3UKE;

7) LIEeHHOCTH HAYYHOT'O MO3HAHMSL:

c(OpPMHPOBAHHOCTH ~MHPOBO33PEHHS, COOTBETCTBYIOWIETO COBPEMEHHOMY  yPOBHIO
pa3BUTUS HU3UIECKOH HAYKH; .

OCO3HAHME LIEHHOCTH HAayYHOU ASSATENIBHOCTH, TOTOBHOCTD B NIPOUECCE U3YUCHHUS bu3uKu
OCYILECTBATH MPOSKTHYIO U HCCIENOBATENBCKYIO AeSTeIbHOCTE WHAMBUAYIbHO U B IPYIIIC.



METanpeIMETHBIE:

1) 6azoBble JTOrMYECKUE NEHCTBUS:

CAMOCTOSITENBHO (HOPMYTUPOBATh M aAKTyalM3UpOBaTh MPoOJieMy, paccMarpuBaTh €€
BCECTOPOHHE;

ONIpeeNaATh ENH JESITENIRHOCIH, 3a/1aBaTh [1apaMeTPphbl U KDUTEPUH UX NOCTHKEHUA,

BBISBIAT 34KOHOMEDHOCTH ¥ TPOTHBOPEUMS B PACCMATPUBAEMBIX — (U3MHUECKHX
SBJICHHUSAX;

paspabaTelBaTh IUIaH pEIIeHMs [podnembl ¢ yu4€TOM  aHaIM3a  HUMCIOIMXCS
MaTepHAIbHBIX 1 HEMaTePHATbHBIX PECYPCOB:

BHOCHTb KOPPEKTHMBBI B JCATEIBHOCTb, OLEHUBATH COOTBETCTBUE PE3YJILTATOB LEIIM,
OLIEHUBATb PUCKH MOCTIEACTBUN AEATENLHOCTH;

KOOPIMHUPOBATH M BBUIONHATE PabOTy B YCIOBUAX pPEalbHOrO, BUPTYalbHOIO M
KOMOWHHPOBAHHOT'O B3aUMOACHCTBHUS;

pa3BMBATh KPEaTHBHOE MBIIICHHUE [IPU PELICHHH KU3HEHHBIX npolmneM.

2) Ga30BbIe UCCIIEIOBATENBCKHUE IEUCTBHS

BNIaJIeTh HAYYHOW TePMHUHONOTHEH, KIIOYEBBIMU MOHATUAMHM M METONAMH bu3ruecKon
HayKU;

BNAleTh HABLIKAMH Y4eOHO-MCCIEOBATENBCKOM U MPOCKTHOM AEATENbHOCTH B 00/1aCTH
bu3MKH, CIOCOGHOCTBIO ¥ TOTOBHOCTBIO K CAMOCTOSTEIEHOMY MOMCKY METOMOB PELICHHS 3a/a
(QU3MUECKOrO COAEPIKaHUS, TPUMEHEHHUIO PA3IMIHBIX METONOB MO3HAHUS,

BJaIeTh BUAAMHU ACATEIBHOCTH IO IMOJYUEHUIO HOBOrO 3HAHHUSA, €ro MHTEPNpETalliH,
IPeoOpa3oBaHUI0 ¥ IPUMEHEHWIO B PA3MUYHBIX y4eOHBIX CHUTyalusx, B TOM HHCIE IIpH
CO3AHUHU y4YEOHBIX TPOSKTOB B 00NMACTH (YU3HUKH;

BBISRIATE IPUYMHHO-CIEACTBEHHbIE CBA3M M aKTyalusupoBalb 3ajady, BbIABHIATH
rUMoTesy e pelieHHs, HaXOAWTb AapryMEHThl U JOK43aTe/bCTBA CBOUX YTIBEp/KACHUH,
3aj1aBaTh [TapaMeTphbl U KPUTEPUH PEUICHUS;

AHAM3MPOBATL IOJNYYECHHbIE B XOJAE pELICHHS 3aJaud PpE3YNbTAThl, KPUTHYCCKHU
OLIEHHBATh MX JOCTOBEPHOCTH, MPOTHO3MPOBATh 3MEHEHE B HOBBIX yCIIOBHSX;

CTaBUTh U (GOPMYTHPOBATH COOCTBEHHBIE 3afladu B 00pa3oBATE/IbHOM ACATENBHOCTH, B
TOM YMCJIe TIPH M3YUEeHNH QUIUKH;

JIaBaTh OIEHKY HOBKIM CHTYALHSIM, OLIEHUBATh NPUOOPETEHHBIH OIBIT;

yMETh IIEPEHOCUTh 3HAHHUSI 10 QU3NKE B MPAKITUHECKYIO 00IaCTh KU3HECATENLHOCTH,

yMeTh MHTETPHPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00/1aCTeH;

BBIIBUTATh HOBBIE UJEH, TIpelaraTb OpUTHHAIbHBIC TIOAXOAbl U PEUIEHUS,

CTaBUTh IPOOJIEMBI U 3a1a4H, JOITYCKAOIIKe anbTepPHATUBHBIC PELICHHU.

3) pabota ¢ yHpopMaLKE:

BJIAIeTh HaBRIKAMM NOJyueHHs HHGOpMALUK QU3MIECKOTO COACPKAHUS U3 UCTOUHHUKOB
Pa3HBIX THIIOB, CAMOCTOSTENBHO OCYMIECTBIATH MOMCK, aHaju3, CUCTEMAlU3alMio M
MHTEpIpeTALHIO HH(GOPMALMH PA3IMYHBIX BUIOB U HOPM MPEACTABICHUS;

OLIEHMBATH JOCTOBEPHOCTH UHMOPMALIKH,

HCIONB30BaTh CPENCTBA MHADOPMALMOHHRIX M KOMMYHMKALMOHHBIX TEXHOJOTMH B
PEIIEHUH KOTHHTHBHRIX, KOMMYHWKATHBHBIX M OPIaHH3allMOHHBIX 3aja4 ¢ cobmoaeHeM
TpeGOBaHMit 3PrOHOMUKH, TEXHUKM O€30TacHOCTH, THIUEHE, pecypcocOepeKeHus, IPaBOBBIX U
3TUYeCKUX HOPM, HOpM HH()OPMALIMOHHOH Oe30NacHOCTH;

CO3aBaTh TEKCTBl (DM3UYECKOTO COACPKAHMS B pasNMuHbBIX (opmarax ¢ Yy4EToM
HasHauenus WHQOPMALMM M  1LENeBOd  ayJWTOPUM, BHIOMpas ONTHMAIBHYIO — OpMY
IIpeCTaBJICHNS ¥ BU3Yaln3alluH.

[peIMETHBIE: _

1)IeMOHCTPHPOBATH Ha IpUMepax poJib ¥ MecTO (GU3NKH B HOPMUPOBAHUH COBPEMEHHOM
HAYYHOM KAPTMHBI MHpPA, B PA3BUTUM COBPEMEHHOM TEXHMKHM M TEXHOJIOTMH, B IPaKTHYECKOM
JIEATETBHOCTH JTFOJICH;



2)y4HTHIBATH PAHMIBI TPUMEHEHUS U3YUCHHBIX husMueCKUX MoJeleid: MaTeprallbHas
TOYKa, WHEpIMaNbHasg CUCTEMA OTCUETA. aGCOMIOTHO TBEPAOE TENO, WACANbHEIM Ta3, MOJACIH
CTpOEHHUS Ta30B, KHAKOCTEH W TBEPIBIX Tl TOYSUHBIN SMEKTPUUYSCKUH 3apsj MpU PEHICHUH
bu3nIeCKUX 3a71aY;

3)pacro3HaBaTh QU3UUCCKUE SBICHUA (mpouecchl) ¥ 0OBACHATH UX Ha OCHOBC 3aKOHOB
MEXAHHKH, MOJIEKYIAPHO-KMHETUUECKOH TEOpWH CTPOCHHA BelecTBa W JJIEKTPOJUHAMHUKH!
paBHOMEPHOE U DaBHOYCKOPEHHOE IpSAMOJIMHEHHOE  ABVKEHHE, cBOOOJHOE TaJEeHUE Tell,
JBIKEHHE TI0 OKPYXXHOCTH, WHEpUHL, pranmoneiicTeue Ten, mabdysusa, OpoyHOBCKOE
JBIKEHHE, CTPOEHUE JKHIKOCTEH M TBEPIBIX Tell, M3MCHEHHC 00BEMaA Ten IMpU HarpeBaHUU
(OXMKIEHNH), TETIOBOS PABHOBECHE, HCIAPEHHE, KOHJIeHCALMs, TTaBJIEHUE, KpUCTAIIU3alus,
KUIeHYe, BIAKHOCTh BO3yXa, TIOBBILICHUE JIABICHHUA rasa Tpu €ro HarpeBaHUU B 3aKPBITOM
cocyle, CBA3b MEKIYy MapaMeTpaMH COCTOSHMA rasa B M30Mpoleccax, dNeKIpusanus Tel,
B3aMMOJICHCTBHE 32PsJI0B;

4)OIMCHTBATE ~ MEXAHMUECKOE  JIBMKEHAE, — MCIONB3YA (usnueckue  BEJUUHHEL
KOOp/IMHATA, IyTh, NEPEMEIICHHUE, CKOPOCTb, yCKOPEHHUE, Macca Tejla, Cuja, UMITYJbC Tea,
KUHETHUeCKAs OHEprus, TMOTCHUHMANbHAs OHEPTHd, MEXaHMHCCKasd paboTa, MeXaHH4ecKad
MOIIIHOCTB; IIPX OTIMCAHWH MPABUITHHO TPAKTOBATDH (DU3MUECKUHA CMBICT HCTIONB3YEMBIX BEJIMIHH,
Ux O6GO3HAYEHHS M CIMHMLBI, HAXOMUTh (OPMYJIBI, CBA3RIBAIOMIME JIAHHYIO (hU3UYECKYIO
BEJMUMHY C IPYTMMHU BETHIUHAMM,

S)omMChIBATh U3yYEHHBIE TETIOBBIC CBOMCTBA Ted M TCIUIOBBIE SBJIEHUS, HCIOJIB3YA
du3MUecKHe BENMUMHBL JaBJEHHE Ia3a, TeMIepaTypa, CpelHss KUHETHHECKas OHEPrUs
XAOTUYECKOrO BMIKEHHS MOIEKyJ, CPeHEKBajpaTHyHas CKOPOCTH MOJCKYT, KOJIMYECTBO
TeMIOThl, BHYTPEHHsIs dHEPrus, padoTa rasa, K03(pGULIUEHT TONIE3HOT0 JCHCTBUS TEIIOBOrO
JIBMraTesIs; Ipy ONMCAHUU TPaBUITBHO TPAKTOBATh DU3MUECKNH CMBICT UCTIONTB3Y EMBIX BETIMIHH,
UX OGO3HAUCHMS ¥ ENUHMIEI, HAXOMUTh (DOPMYJIBI, CBA3BIBAIOLIAE JAHHYIO uzuyeckyo
BEMUUHY C IPYTHMHU BETMUMHAM;

6)OMUCHIBATE H3YYEHHBIE JIEKTPUISCKUE CBOMCTBA BEIECTBA U IEKTPHUUSCKUE ABJICHUA
(TIporecchl), UCIONB3Ys QUNUECKUE BETHIMHBL 3NEKTPUHECKHil 3apal, JIEKrputeckoe Moie,
HATIPSUKEHHOCTh  TI0TIA, TIOTEHLMAN, PasHOCTE  MOTEHLHMAIOB, IIpd  ONHCAHMK TPABUIIBHO
TpaK10BaTh (U3MYESCKHI CMBICT HCIOJIB3YEMbIX BEJIMYMH, HX O00O03HAueHUs U CIUHUIBL
YKa3bIBaTh (HOPMYJIbL, CBA3BIBAIOIIME JAHHYIO DU3MIECKYIO BETMUMHY C APYTUMHU BETMHUHAMI,

7)aHanu3KupoBaTh QU3MISCKUE MPOUSCCH U ABICHUA, rcnonb3yst GU3MUECKHe 3aKOHbI 1
TIPMHIMIIBL 3aKOH BCEMMPHOTO TArOTCHAA, [, II u 1II 3akoHsl HblOTOHA, 3aKOH COXpaHCHHUS
MEXaHUYECKOM JHEPTUH, 3aKOH COXPAHEHUsS MMITyJbCa, IPUHIAI CyNEepIO3ULMH CUJI, TTPUHIAT
PaBHOIPaBYs MHEPLUATBHBIX CHCTEM 0TCUETa, MOJIEKYISPHO-KMHETHYECKYIO TEOPHIO CTPOCHMS
BEIIICCTBA, TA30BBIE 3AKOHBI, CBA3b CpelHEH KUHETHUYECKO! DHEpPruH TEIIOBOIO ABHIKEHHS
MOJIeKyNl ¢ aGCOIIOTHOM TeMIiepaTypok, TepBBIH 3aKOH TEPMOAMHAMMKH, 3aKOH COXpaHCHHA
3IIEKTPHYECKOro 3apsja, 3ako Kynowa, mpu 3TOM pa3nu4aTth CIOBECHYIO (OpMYIMPOBKY
3aKOHA, €ro MaTeMalHyecKoe BhIPAKSHUE U yCIIOBUA (rpanuLpl, 00IaCTH) NPUMEHUMOCTH;

8)06BACHATb OCHOBHBIC TIPHHIAIIBI JEWCTBMS MalluH, NpuOOpOB ¥ TEXHUYECKUX
yCTpOMCTB; pa3iuyarh yCIOBUS X 6e30IaCHOTO HCMONTb30BaHMUs B IIOBCEAHEBHOM KU3HH,;

9)BBINOJTHAT KCITEPUMEHTBI MO KUCCIICIOBAHUIO busMueCKUX ABICHUA U NPOLECCOB €
MCIIOJIL30BAHUEM  NPSIMBIX, W KOCBEHHBIX W3MepeHud, Ipu dTom  (opMyIMpOBaTh
npoGrnemy/3afady ¥ THIIOTE3Y yueGHOro  JKCIICPUMEHTA, codMparb YCTAHOBKY W3
npeIOKEHHOr0 000Py JOBAHHA. MPOBOIUTE OTIBIT A (GOpMyYTMPOBATH BHIBOJIBI;

10)0CyIECTBIATh MPAMBIE ¥ KOCBEHHbIC H3MEPEHNS u3nUeCKUX BENUYHH, NPH STOM
BBIOHPATh ONTHMAIBHBINH COCO0 M3MEPEHHs M HCIONB3OBATh M3BECTHBIE METObl OLECHKU
TIOrPELIHOCTeH U3MEPEHN ]
' 11)HccneioBaTh 3aBUCHMOCTH MEKIY QU3MIECKUMH BEIMUMHAMU C HCIIOJIb3OBAHMEM
MPAMBIX M3MEPEHUH, MpH 3TOM KOHCTPYHpOBATE YCTAHOBKY, (MKCHpOBaTh pEe3yJbTaThl
[IOJTy9EHHO! 3aBUCHMOCTH (M3NYECKUX BETHYUH B BUAC Tabnmuy ¥ rpaduKoB, AeNaTh BBHIBOJBI
110 pe3yypTaTaM MCCIIeI0BaHKA:



12)coGmonarth NpaBuia Ge30IacHOro TpyJa IpU NMPOBEAEHUH MCCIENOBAaHUI B pamKax
y4eGHOro  3KCIEpUMEHTa, Yy4yeOHO-HCCIENOBATENECKOM M NPOCKTHOW  JEATENBHOCTH  C
HCIIOJTB30BAHHEM U3MEPUTENIBHBIX YCTPOMCTB U J1JaOOpaTOPHOTO 000PY IOBaHMS;

13)pemarh pacuérHble 3afayd C SBHO 3aJaHHOH (M3MYECKON MOJEINbBIO, HCIOJb3YS
(y3MYecKye 3aKOHbI ¥ IIPUHLMIBL, Ha OCHOBE aHANH3a YCJIOBUSA 3a[a4u BBIOMPATh QU3UYCCKYIO
MOJZENb, BBLAENATh (DU3MUCCKHE BENIHYHUHBI M (GOPMYNbI, HeoOXOauMble U €€ pelIeHHus,
TIPOBOJMTE PACUETHI U OLEHUBATH PEATBEHOCTD NIOMTYYEHHOTO 3HAYEHUS PU3UIECKOH BEMUMHEL

14)pemarh KadeCTBEHHBIC 3aJayd: BBICTpAUBAaTh JIOTHYCCKM HEIPOTHUBOPEUMBYIO
IIEMIOUKY PACCYKAEHWH C HCIOMb30BAHUEM H3YYEHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH U
‘GU3UYECKUX SIBICHUH;

15)ucnonb30Barh MPU  pellieHnd  Y4eOHBIX 3afady COBPEMEHHblE HH(POPMalUMOHHBIE
TEXHOJOIMH Ul TOMCKA., CTPYKTYPMPOBAHUsI, MHTEPNpeTauMy U TpeAcTaBleHUs y4eOHOH M
Hay4HO-TIONMYJIIPHOM HH(GOpMaLMU, ITONYUYEHHOH H3 pa3MuHBIX HMCTOYHUKOB, KPUTHYECKH
AQHATM3MPOBATH MTOJTyYaeMyr0 HHPOPMaALHIO;

16)IpMBOANTE TPUMEPHI BKJIAAa POCCHUCKMX U 3apyOekKHBIX yqéHblx-(pmnKOB B
pa3BUTHE HaykH, OOBSICHEHHE IPOLECCOB OKPYXKAIOIUErO0 MHpa, B DPa3sBUTHE TEXHUKH U
TEXHOJIOTHM;

17)ucnons3oBaTh TEOPETHUECKHE 3HAHMUSA 10 (U3MKE B ITIOBCEAHEBHOW JKU3HM JUIA
obecrieyeHUs O€30TIaCHOCTH MPU 0OpAIEHUH ¢ NPUOOPaMHU U TEXHUUYECKUMHM YCTPOMCTBAMHU, I
COXPaHEHHUS 3M0POBhsI U COOMIONEHHS HOPM 3KOJTOTMYECKOT O ITOBEJCHUS B OKPY KAlOLIEN Cpelle;

18)paboTary B rpymnme ¢ BHITONHEHUEM Pa3IMYHBIX COLMANBHBIX POJIEH, MJIAaHUPOBATh
paboTy TpyImBl, palMOHATBHO PACIPENEIATh OOA3AHHOCTH M IUIAHUPOBATh AEATEIBHOCTH B
HECTaHJApPTHBIX CHTYyallMsX, OlIEHUBATh BKJAJ KaXIOIO M3 YYAaCTHUKOB TPYIIIBI B pELIEHHE
paccMaTpuBaeMoi MpoOJIEMBI.

OO6mmue KOMMETEHLUMH:

OK 02. Mcnonb30BaTh COBPEMEHHBIE CPECTBA OMCKA, aHANIM3a U UHTEPNpeTaLly HH(POpMaLMH
¥ MH(POPMAIIHOHHBIE TEXHOMOTHH JUTS BRITIONTHEHUS 3a1ay PO(ECCHOHANBHOM JIESTEIbHOCTH,;
OK 03. TlnaHupoBaTh M pEATM30BBIBATH COOCTBEHHOE NPO(ECCHOHANBHOE M JIMYHOCTHOE
pasBUTHE, TPSAIPUHUMATEIBCKYIO ACATETHHOCTE B NPO(ECCHOHANIBHON C(epe, UCIONb30BaTh
3HAHUS 10 IIPABOBOH M (PMHAHCOBOHM IPAaMOTHOCTH B Pa3JIMYHBIX )KU3HEHHBIX CUTYallUAX;

OK 04. Db dexTrBHO B3aUMOIeCTBOBATh U padOTaTh B KOJJIEKTHBE U KOMAHJE,

OK 05. OcyuiecTBisTh YCTHYIO U NUCBMEHHYIO KOMMYHHMKALHIO Ha IOCYIapCTBEHHOM S3BIKE
Poccuiickoit @eepaiyiv ¢ y4eT10M 0COOSHHOCTEH COLMAIbHOTO U KYIbTYPHOI'O KOHTEKCTA,

OK 07. ComelcTBOBaThL COXPAHEHHMIO OKPYKAIOIIEH Cpefibl, PecypcoCOEPEKEHUIO, NPUMEHSTH
3HaHUS 00 W3MEHEHMHM KJIMMaTa, MPHHIHUIBI OSPEeXJIMBOIO IIPOU3BOACTBA, 3(YHEKTHBHO
JICHCTBOBATH B UPE3BhIUAMHBIX CUTyaLUSX.

2. CTpykrypa U coJep:kaHle y4yeOHOro npeamera

2.1. O6meM yuebHoro npeamMeTa U BUp! yueOHo# paboTsl

Bun yue6HO# paboTe! OO6peM B yacax
0O6BeM 00pazoBaTENLHOM IporpaMMbl yueOHOT0 peaMera 86
O6BneM paboThI CTYAECHIOB BO B3aMMOJICMCTBYHU C IPENOIaBaTeEM 86

B TOM YHCJIE:
TeopeTHyeckoe o0yyenue 54
MPaKTHUECKUE 3AHSITUS 32

TabopaTOpHbIE 3aHATHS

KOHTPONbHBIE paOOThI

[TpoMexxyTouHast arTectands B popme U hepeHIIMPOBaHHBIN 3aueTa




2.2.  TemaTudeckuii naH ¥ coaep:kaHue y4eOHOTo npeameTa

HaunmenoBanue
pa3zfesnoB U TeEM

ICoaep‘;KaH ve yueOHOoro Marepvana u (opMbl
OPraHU3aLHH IeSTeTHhHOCTH CTyIEHTOB padoTta
CIy/JICHTOB

OoBeM
B Hacax

Konsr
KOMIETESHIMI
dbopMHpOBaHHIO
KOTOPBIX
CHOCOOCTBYET
JNIEMEHT
IPOrPaMMBbl

1

2

(U'S)

4

Paznen 1 «Dusuka u METOAL] HAYYHOTO HO3HAHUSIY

Tema 1.1 Beengenue Coneprkanue yuedOHOro MaTepuana

®uznka — HayKa o
IPUPOJIE

1. ®usmka — nayka o npupoze. HayuHsle METOIBI
HO3HAHMS OKpYsKarouiero Mupa. PoJib sKkcriepuMeHTa u
TEOPHH B NPOIIECCe MTO3HAHUS IIPHPOIBL. DKCIIEPUMEHT]
B (hU3UKE.

MoaenupoBasue HUIMUSCKUX SIBIEHUH U ITPOLECCOB.
Hayunbie runotessl. PU3HYECKUE 3aKOHBI U TEOPHH.

[ paHuibl TPUMEHUMOCTH (HU3UUECKUX 3aKOHOB.
[TpuHUMIT COOTBETCTBUA. POTb M MECTO QU3NKHU B
GopMHpOBaHIK COBPEMEHHOM HayYHOH KapTHUHEI
MHUPA, B IPAKTH4SCKOM Nes1eNbHOCTH JIIOJACH.

OK 02
OK 03
OK 04
OK 05

Pasngen 2 «MexaHuka

Tema 2.1.
«Kunematuka»

Conepxkanue ydeOHOro Marepuana

1. Mexannyeckoe nBuxkeHue. OTHOCUTENBHOCTD
MeXaHU4ecKkoTo aBrkeHns. Cucrema oTCYETa.
Tpaextopus.

[Tepemerrenue, cKOpocTh (CPEAHAsA CKOPOCTh,
MTHOBEHHAsl CKOPOCTh) U YCKOPEHHE MaTepHaJIbHON
TOUKHU, UX NIPOEKIMHU HA OCU CUCTEMBI KOOPAMHAT.
CnoskeHue mepeMeIeHni U CI0KEHHE CKOPOCTEH.
PaBHOMEpHOE U PAaBHOYCKOPEHHOE NIPAMONHHEHHOE
JBUKeHue. ['papuKu 3aBUCUMOCTH KOOP/IMHAT,
CKOPOCTH, YCKOPEHUS, IIyTH U NTEPEMELLEHUSA
MaTepuaTbHOM TOUKHU OT BPEMEHH.

2.CoboaHoe maaeHue. Y CKopenie CBOOOJHOrO
nasieHUsL.

KpuBomuneiiHoe neikere. PaBHOMepHOE OBIKCHHE
MaTepUaJibHON TOUKH I10 OKPYKHOCTH. YTJIOBas
CKOPOCTb, JIWHeHHast CKOPOCTh. [lepuoa n yacToTa
obpamensus. [[eHTpocTpeMUTENIBHOE YCKOPEHHUE.
TexHudgeckue ycIpoicTBa: CIMAOMETP, ABHIKCHHUE
CHApSIJIOB, IICIIHbIE W PEMEHHBIE NIEPE/Iayuy.

B ToM uncie IPaKTUYCCKUX 3aHATHH

1 Ilpakiuyeckoe 3aHsTHE «VI3MEpeHUE MTHOBEHHOM
ckopoc 1wy, «VccnenoBanne COOTHONIEHUS MEKY
MYTSAMHU, IPOHAEHHBIMHU TEJIOM 3a [OC/IEI0BATENbHbIE
paBHBIE TPOMEKYTKH BPEMEHH IIPH PAaBHOYCKOPEHHOM
JBUKCHMH C HAYaTbHOW CKOPOCTBIO, paBHOM HYJIION.
|2.1TpakTrueckoe 3ausive «V3yuenue IBHKeHUS
IapuKa B BS3KOH JKUIAKOCTHY, «M3ydyenue NBUKEHNS
Tena, OpPOIIEHHOI 0 TOPU3OHTAILHOY.

OK 02
OK 03
OK 04
OK 05
OK 07




Tema 2.2.
«JluHaMUKH»

Copeprkanue yueGHOro Marepuaia

1. IIpuHuun otHocutenbHOCTH [anunes. [lepBrii
3aKOH Hbroi1oHa. MiHepuralbHbIE CUCTEMBI OTCUETA.
Macca Tena. Cuna. [IpyHIMI CyNIEPIO3UUMH CHIT.
Bropoit 3akoH HeloTOHA A1 MaTepUaIbHON TOUKA
nnepnuanbHoi cucteMsr otcyera (MCO). Tpetun
3akon HpIOTOHA [T MaTepUaNbHBIX TOUeK. 3aKOH
BCEMUPHOTO TsiroTeHus. Cuna tskecty. [leppas
KocMHyeckas ckopocTs. Cuna ynpyroctu. 3akon ['yka.
2. Cuna tpenust. Cyxoe Tpenue. Cuna TpeHus
CKOJIBKEHNS ¥ cuila TpeHust mokost. KoapduuueHt
TpeHust. Ciyia CONPOTURIIEHUS IIPY IBMXKECHUM TEJla B
JKUJKOCTH WIIM rase.

[TocrymaTtensHOE U BpalllaTesIbHOE ABUKEHHE
adCOMIOTHO TBEPAOTO Tena. MOMEHT CHUIJIBI
OTHOCHTEJILHO OCH Bpatlienus. [lnedo cunbl. Y coBus
paBHoBecHs TBEporo Tena B MCO.

TexHuueckue yCcTpoicTBa: TOAUIUIIHUKY, IBUKEHUE
HUCKYCCTBEHHBIX CITyTHUKOB.

B TOM yucIte mpak IMYeCKUX 3aHATUH

1.IlpakTrueckoe 3ansTHE «V3ydeHue IBUKEHUSA
Opycka 110 HaKJIOHHOH IUIOCKOCTH TOJ AEUCTBUEM
HECKONBKUX cH», «lccnenoBanne 3aBUCHMOCTH CHIT
YIPYroCcTH, BO3HUKAKOIIHUX B 1eGOPMUPYEMOi
IPYXKHHE W PE3MHOBOM 00pasle, OT BEMUUMHBI UX
nedopmatuuy, «Vccaenosanye yCloBUi paBHOBECHS
TBEPJOTO Tesla, UMEIOLIEr0 OCh BPAICHUSY .

OK 02
OK 03
OK 04
OK 05
OK 07

Tema 2.3. «3akoHbI
COXpaAHEHHUS B
MeXaHUKe»

Coneprkanue yueOHOTo Marepyana

1.MImnynbc MatepuaibHON TOYKH, CHCTEMBI
MarepranbHbIX To4Yek. VIMITyIbe CHIIBI ¥ M3MEHEeHKe
MMIyJIbCa TeNa. 3akoH coxpaHeHus ummynsca B ICO.
PeakruBHOE OBMKEHUE.

PaGoTa cunbl. MomHocTh cuiibl. Kunetnyeckas
SHEPrus MaTepuansHoi Touku. Teopema o
KMHETUYECKOM dHEPIru.

2.ITotennuansHas 3Heprus. IloTeHIUaIbHAsS SHSPruts
YIPYro 1epOpMUPOBAHHOM MIPYKHAHBI.
[ToTenManbHas SHEPTUs Tena BONU3M INOBEPXHOCTH
3emiu. IloTeHIMATbHBIE U HETOTEHIIMATBHBIE CHIIEL.
Ca#3b padOThI HEMOTEHUMAIBHBIX CHIT C H3MEHEHHEM
MEXAHUYECKOW DHEPIMU CUCTEMBI Tell. 3aKOH
COXPaHEHUS MEXaHHUUECKON 3HEPTHU. YIIPYTHE U
HEYIpyI'¥e CTONKHOBEHMS. TeXHUUECKUE yCTPOUCTBA !
JIBUKEHHUE PaKeT, BOJOMET, KONED, NPYKUHHBINA
IUCTOJIET.

B TOM yuncie npakIu4eCKuX 3aHATHH

1.ITpakTuueckoe 3ansiivie «V3yuenue CBA3M CKOPOCTH
TeJl IPU HEYIPYroM yaape», «MccieIoBanue CBA3M
paGoTBI CUIIBI C U3MEHEHHEM MEXaHMYECKON SHEPriH
Tenay.

OK 02
OK 03
OK 04
OK 05
OK 07

Pasyen 3 «MonekynspHas pusuka 1 TEpMOJAUHAMHUKA

Tema 3.1.

[Conepm‘aﬂne yueOHOTO MaTepuala

OK 02




«OCHOBBEI
MOJIEKY JISIPHO-
KHHETHUSCKOM
TEOPHU»

1. OCHOBHBIE NOTTOKEHUS MOJICKY JIIPHO-
KMHETUYECKO} Teopun. BpoyHOBCKOE IBWIKEHHE.
Huddysusa. Xapaxkrep IBHKEHUS U B3aUMOACHCTBUS
YyacTHI] BelecTBa. MoIenu CTpOeHus ra3os,
YKUAKOCTSH ¥ TBEPABIX Tel U 0OBACHEHHE CBONCTB
BEUISCTBA HA OCHOBE 3TUX MOJeNelt. Macca MOJEKy 1.
KonnuectBo Bemectra. [loctossHHas ABoraapo.
TemnoBoe paBHOBecue. Temneparypa v €€ U3MepeHue.
[lIxana remneparyp Llenbcus.

2. Monens uaeanpHoro rasa. OCHOBHOE ypaBHEHHUE
MOJIEKYJISAPHO-KHHETHYECKOH TeOPUH UACATIBHOTO
rasa. AOCOJIOTHAs TEMIIEpaTypa Kak Mepa cpeiHen
KAHETUYECKOW SHEPIUH TEMJIOBOTO ABMXKEHUS YaCTHUIL
rasa. [lIkama remneparyp Kenbpuna. YpaBuenue
Knaneiipona- Menneneena. 3akon JlanpToHa. ['azoBbie
3aKOHEI. V30mporiecchl B HAEATEHOM rase C
IIOCTOSTHHBIM KOJTHYECTBOM BeliecTBa. [ paduyeckoe
MpeJICTaBICHHE U30TPOLIECCOB: U30TEpMa, H30X0Pa,
n3odapa. TexHuueckue yCTpoORCTBA: TEPMOMET,
OdapoMeTp.

B ToM 4uncie npakTHYEeCKUX 3aHS UM

1.IlpakTudeckoe 3ausatue «V3aMepenue mMacchel Bo3qyxa
B KTACCHOM KOMHaTe», «lccraemoBaHue 3aBUCUMOCTH
MEKy NTapaMeTpaMu COCTOSIHUS Pa3pe:KEHHOr0 rasay.

OK 03
OK 04
OK 05
OK 07

Tema 3.2.
«OCHOBBI
TEPMOIUHAMUKI

Conepxanue y4eOHOTO MaTepuala

1. TepmoauHaMuueckas cucreMa. BHyTpeHHss
SHEPTHsl TEPMOAMHAMUYECKON CUCTEMBI ¥ CIIOCO0B! eé
u3MeHeHus. KonuyecTBO TeIIOTH ¥ padoTa.
BHy1peHHss SHSprust 0fHOATOMHOTO HJICANBHOTO Td3a.
Buap! Tennonepeaayun: TEIIONPOBOIHOCTS,
KOHBEKIIMS, U3Ty4YeHue. TernoeMKOCTh Tella.

VY nenbhas TEIIOEMKOCTD BelllecTBa. PacueT
KONMYECTBO TEIUIOTHl MU Tertonepenaye. [lepBeiit
3aKOH TepMOJauHaMuKH. [IpiMenenre nepBoro 3aKkoHa
TePMOJIMHAMUKH K 13ompoueccam. I paduueckas
UHTEpIpeTanus padoThl I'asa. TenIoBblE MAIllUHEIL.
[TpUHIMITET TeHCTBUS TEILIOBBIX MAIIWH.
[IpeobOpa3oBaHus 3HEPTUH B TEIJIOBBIX MalllMHAX.
Koadduuent monesuoro nectaus (nanee- KIII)
TeruoBoi mamuHkL. [lukn Kapuo u ero KITJ. Bropoit
3aKOH TepMOoauHamMu k. HeodpaTuMOCTh IpOLeccoB B
IpUpoIe.

2. TennoBrle nBUTaTENN. DKOTOTHYECKHE TPOOIEMBI
TEIUIOAHEPTCTUKH.

TexHuueckue yCcIpoiicTBa: IBUraTeNlb BHY TPEHHETO
CTOpaHUsi, OBITOBOHM XOJOMJIbHUK, KOHAULHOHED.

B TOM yuciIe IpakTHYEeCKUX 3aHATHH

1.IIpakruueckoe 3ausitue «ki3mepenne ynenbHOH
TEIJIOEMKOCTHY .

OK 02
OK 03
OK 04
OK 05
OK 07

Tema 3.3.
«Arperarsple

Conepsxanue yuedHOTo Marepuaa
1. [TapoobpazoBanue u KOHACHcanus. Mcnapenue 1

OK 02
OK 03




COCTOSIHUSA
BEIIECTBA.
dazoBble
NIEPEXOIBI»

Kuneure. Y Ienbuas Terora napooopasoBaHusl.
3aBHCHMOCTD TeMTEPaTypbl KUIIEHUS OT JaRJIEHHUS.
ABOCOMOTHAs U OTHOCHTENbHAS BJIAKHOCTH BO3yXa.
HacpruesHeli nap.

Teépmoe Teno. Kpucrammueckue 1 aMophHBIE Tea.
AHH30TPOIIMS CBOWCTB KpucTa/LIoB. JKuaxue
kpucTautel. CoBpeMeHHble MaTepualel. [nasnenne u
KPUCTAJUIM3ALMs. Y AeTbHad TeIsIoTa IJaBJIeHH.
CyOmumanust. YpaBHeHHe TEIUIOBOTO OajlaHca.
TexHuueckue yCcTpoicTBa: TUTPOMETP UM IICUXPOMETP,
KaJIOPUMETP, TEXHOIOTUU MOJIyUYEHHS] COBPEMEHHBIX
MaTepuaioB, B TOM YHCIIE HAHOMATEPHAJIOB, U
HAaHOTEXHOOTHH.

B TOM uucIe npakiuyecKUX 3aHsITUH

1.ITpakiuueckoe 3ansatue «zmepenne
OTHOCUTEJIbHOH BJIIAKHOCTH BO3JIyXan.

OK 04
OK 05
OK 07

Paznen 4 « DnekrpoHaMuKzy

Tema 4.1.
«DNEeKTPOCTATHKA»

Copneprkanue yyeOHOro MaTepuana

1. Dnexipusanus Tea. Jnekrpudeckuit 3apan. JIpa
BUIA DJICKTPUUSCKUX 3apsiioB. ITpoBoaHUKH,

JIARJIEK [PUKU U TTOJIYTIPOBOIHMKHU. 3aKOH COXPaHEHHUs
aNIeKIprYeCcKOro 3apsaa. B3aumoneicTBuie 3apsaaoB.
3axon Kynona. DnexTpuueckoe none. HanpsxEBHoCTH
ANIEKTP 4eCKOro Mo, [IpUBLMII CYTIEPITO3UIIMH.
JIMHWY 1 aTPHKEHHOCTH AMEKTPHUECcKOro nomus. Padora
CHUI 3JIEK 1 poctatudeckoro nons. [lorennuai.
Pa3Hoc i moTeHnaioB. [IpoBOIHUKYA U IUDTEKTPU KU
B IIOCTG: HHOM 3MEXTPOCTATHIECKOM IIOJIE.

Jluanex pryeckas MPOHULAEMOCTb.

2. OnexipoéMkocts. KonmencaTop. D1eKTPOEMKOCTb
IUTOCKOG KOHJIEHCATOpa. DHEPrius 3apsDKEHHOTO
KOHJEH :iopa. TexHudeckue yc1poicTaa
ANEKTPTTKOIL, ANEKTPOMELP, ANEKTPOCTATHUECKAs
3AIIMTA, 3a3eMIIeH e MEeKTPOIPUO0POB, KOHASHCATOP,
KCEPOKC, CipYHHbId IPUHTED.

B ToM uiicie npak i MYeCKUX 2aHsATHH

1.Ipakiiiseckoe 3aHATHE «}{3Mepenne
ANEKTPCEMKOCIH KOHAEHCA10pay.

OK 02
OK 03
OK 04
OK 05
OK 07

Tema 4.2.
«ITocToTHHBIA
3NIEKTPUYCCKU I
Tok. Toxu B
Pa3INYHBIX
cpenax»

CopnepisHite yueGHOTo Matepuaia

1. Yenooiis cyiec rBOBaHUS TOCTOSAHHOIO
SMEKIPrucckoro Toka. Meroannku Toka. Cuna Toxa.
ITocTos=imit Tok. Hampsoxerdue. 3akon Oma Uit
YYACTKZ 1{eMU. DHeKTpUYeckoe COIPOTHBIIEHHE.
VYienproe CONpO 1 iBIEHUE BeIECTBA.
[Tocne, . :ziepHGE, MApALIE]bHOS, CMEIIAHHOE
COEMIMH: 111 TIPOBOTHUKOB.

Pabora ssicirpuucckoro Toica. 3akoH Jhxoynsa—Jlenua.
MOIHG . &> 37€KTAYeCKOro TOKa. JJEKIPOJBUKYLIAs
cuna (rznee —2J1C) U BHYT{*¢HHEE COIIPOTURIICHUE
UCTOYH.: 2 ToKa. ZakoH OMa IS MOTHOH (3aMKHYTOH)
SIEKTp:: +ecx0il Heid. Kopoikoe 3aMBIKaHKE.

DneKrj: :itiast MPC.OMUMOCTh TBEPABIX METAJIJIOB.

OK 02
OK 03
OK 04
OK 05
OK 07




3aBHCHMOCTb COIOTHRIIEH S METAIIOB OT
TeMUELaTypbl. CELPXIIPOBOAMMOCTD.

2. DnexTpuyeckuii TOK B Baxyyme. CBoiicTBa
3JIEKIPOHHEIX Iy4:i0B. [lomynpoBOHUKH.
CoOcTieHHas ¥ npaMecHas IPOBOAUMOCTD

oMy npoBOAHUKGE. CBOMCIBA p—n-nepexoa.
IomynpoBoauukcsble NPUGOPH. DNEKTPUUECKHMiT TOK
B OJIEK i DOJIMTOB. SIIEKTPOMHTHYECKAS JUCCOLIUALIHS.
ONEKT;:0JIM3. DJiei IPUYECKIii TOK B rasax.
CaMoc . 0ATeNb b U HECAMOCTOATENBHBIN pa3psl.
Mo [Inasma. Texauueckue ycrpoiicTaa:
aMIIePAIETP, BOJIb. MELP, PECCTaT, HCTOYHUKH TOKA,
MK OHArPEBATLIIBHBIC NHO0PHI,
3MEKIJ500CBE 1M TE :bHEIE P O0PEI, TEPMOMETP
CONpOiABJICH Usl, k 2Ky YMHBLT KO, TEPMUCTOPHI U
(GOTOP. 3UCTOPEL, 1:01yIPOBOAHMKOBLT THOI,
rajibBz:iMKa.

B TOM <HCIIe 11pas s IYECKUX 3aHATHI

1.TIpakTyeckoe zaHsTHE «YI3yyeHHEe CMEIIaHHOTO
COeMIeHUSA pesii 1opoBy, «M3mepenne DJIC
UCTOYi: K& TOKA J¢ €70 BHY | PEHHETO COPOTUBIIEHUY,
«Halr:oneHue 55 ckTponmas. ».

Tema 4.3.
«MarsurtHoe nose.
DJIeKTpOMarHuTHa
S UHTY KL SI»

Conef::aHne yiiel Horo Marepuana

1. Ioc. osHHBIE MarHUTHL. BranvoneiicTere
TOCTCAAHBIX Mur:TOB. Maruuraoe nmone. Bextop
Marf: 0% uny...uu. IpysHLen cynepnosuuym.
Jlunwi, Mar#nidc.. HHAYKIGE. KapTyHA THHUHR
Marts : :10M Mii Ry : {HH MOTs HOC 1 OSHHBIX MATHUTOR.
Mark:. «1oe riosie :poBOAHY: “a ¢ TokoM. Kaptuna
JMHMi: SO JUiin: 070 TIPSMOTO [POBOIHMKA U
3aMKii: i OI'0 KOJIb::2BOI0 MPo50J(HUKA, KATYLIKH ¢
TOKOm. OTBIT Zpe.efa. BaumoneiicTere
IPOBG i HUKOB ¢ 7.x0M. Cura Amriepa, eé Moy iib U
Hanpe. iedue. Ci..a Jlopediia, & MoIyNp 1
HanpzeieHue. [is KeHUe 34057 cilHOM YaCTHIIBI B
OHO} - JHOM M JTHOM IICiie. FaboTa cumbl
Jlopei:. a.

SIBMer: . e aMex: po. - ATHUTHO: HE Ay KK, TIoToK
“iMarkn ko4 uERyKiG . SC uHIyKIuu.
3aKol 23eKTpa s AUTHOM kunykuun Dapazes.
Buxpe.-ze aneni; geckoe noste. DC MHIYKUHY B
NPOBGLHUKE, . TyIIEMCS ;i0CiynaTeabHo B
OIHO;: “HOM M. .iTHOM Do:e. iinaeuio Jlenna.
WKy " iBHOCTH. - BIIeHHE cavonHaykiun. DJIC
caMos: - IYKIL: 5.

OMepi . # Mariiii: S0 MOJA k21 YiliKU C TOKOM.
Oneiciy “atarti ¢ moste. Texiiiieckue yeTpoifcTa:
IOCTC . iHBIE 375 ATHUTHI,
B€ni ' ABUlG. " . YCKOPHTE/id 57i€MEHTAPHBIX

OK 02
OK 03
OK 04
OK 05
OK 07

daciil AHAYH. . .iHas IeYe.
B ton: - icne G52 dYECKUX 3%

1. Tipr rvitgecs se cansTre «Fiyyenue MACHHTHOTO




TIOJIA KaTy1iky ¢ Tokom», «Hccnenosanue neicrams
HOCTOAHHOIO MarHMTa Ha PaMKy C TOKOM,
«HccnenoBanue sieenus AJIEKTPOMArHUTHOM
UHAYKIMW.

Pasnen 5 «Koneban

U A BOITHBD

Tema 5.1.
«Mexannueckue u
3NeKIPOMarHUTHEIE]
KonedaHus u
BOJTHBI»

Conepxanme y4eOHOoro MaTepuana
1. KoneGarenbHas cuctema. CBoGomHble KOneGanuy.
I"apmonnueckue konedanus. [lepuon, 4acToTa,

aMIIIUTY1a 1 (aza konedanuis. HpyxnuHeiit MasTHuKk.
Marematuyecknii MagTHMK. YpaBHeHne
FapMOHMYeCKUX Konedanui. Kunematuueckoe u
AMHAMHYECKOE ONHCaHHE KONeGaTeIbHOr0 ABUYKEH U
[IpeBparmmenue suepruu IIPU TAPMOHUYECKHUX
konedanusx. Cessp AMILTATY Bl KOTe0aHWH UCXOMH O
BEITUYHHEI C aMIUTUTYJaMH KOJeOaH Uil ce CKOPOCTH U
yckopenus. Konedarteanublit KOHTYp. CBoOO1HEIE
SJICKTPOMArHUTHhIE KONMeGaHUs B MACATbHOM
KonedaTenbHOM KOHTYpe. AHATOrHs MEXKITY
MEXaHUIECKUMU U 3NEeK TPOMAarHUTHBIMU

HEPIHH B UICATBHOM KONehaTeIbHOM KOHTY pe.
BeIHy xneHHbIe Mexanuueckue KoneGans Pesonanc.
Pesonanchas xpupag. BeiHyx1eHHbIE
SJIEKTPOMArHUTHBIE KOTeOanus.

2. Ilepemennslit Tox. CunycounansHbri HEPEMEHHBI
TOK. MomunocTs nepemennoro toka. AMIUTATY IHOE U
ASHCTBYIOLIEE 3HAYCHHE CHITBI TOKA U HaIPSHKESHUS.
Tpanchopmarop. IIpousBoactso, nepenaya u
NOTpedNEHNE NEKTPHYECKOI SHEPTHH.
OKOJIOrHYecKHe pUCKH IIPU IIPOU3BOACTRE
STEKTPUYECKOH dHeprun. KynbTypa nenonssopanus
SJIEKTPOSHEPTUHU B IIOBCETHEBHOM SKU3HH.
Texnuueckue ycrpoiicrra: ceidcmorpadg,
ICKIPUYCCKUH 3BOHOK, JTMHHH SJIEKTPOIIepea.

KoedaHusamu. Gopmyna Tomcona. 3akoq COXpaHeHu4 |-

B Tom 'micite mpaxrtiaeckux 3ansTui

1. Ilpaktryeckoe 3austue «Hccenenoranue
3aBUCHMOCTH MEPHOAA MaIBIX KONeGaHmii rpy3a Ha
HUTH OT JNTMHBI HUTH U MacChl IPy3ay.

2. Ilpakruyeckoe 3ansaTHE «HMccnenopanne
IIEPEMEHHOT0 TOKA B LIEMH U3 [IOCIIEN0BATENIBHO
COCMHEHHBIX KOHIEHCATOPA, KATYIIKY I pe3ucTopay.

OK 02
OK 03
OK 04
OK 05
OK 07

Tema 5.2.
«Mexannueckue u
3JIEKTPOMArHUTHEIE]
BOJIHBI»

Conepsxanue yue6uoro Marepuana

1. Mexaunyeckue BONHEL, YCITOBHS paclpoCTpaHEHUS.
Ilepuon. Cropocts PacnpoCTpaHEeHUs U JUIMHA BOJTHEL
[lonepeunsie u mpoxonBHEIE BOTHEL Wntepdepenriusg
Y TU(paKIKsT MeXaHHIECKUX BOJTH. 3Byk. CKOpOCTH
3ByKa. I'poMKocTS 3Byka. BrlcoTa Tona. Tem6p 3Byxka.
2.0NeK1pOMarHuTHBIE BOTHBL Y ClOBHS H3ITydeHUS
SJIEKIPOMAarHUTHBIX BOJIH. B3anMmuas OpHEHTaIUs
BEKTOpOB E, B, v B anekTpoMaruuTHoi BotHe B
BaKkyyme. CBOHCTBA 31EKTPOMArHUTHBIX BOTH:
OTPAKCHHC, NIPENIOMIIEHHE, HONSIpH3aLU, Idpaxims,

OK 02
OK 03
OK 04
OK 05
OK 07




uHTepdeperuus. CKOPOCTh AMEKTPOMArHUTHRIX BOJTH.
Hlkana 3mek rpoMarHMTHRIX BOTH. [IpuMeHenme
3JIEKTPOMArHUTHBIX BOJIH B TeXHUKE U OBITY.

[ [pURIUTIBI paTHOCBSA3H U TCIEBUASHUS.
Paguonokanus.

ONnexkTrpoMarHUTHOR 3arpsa3HEHUE OKPY KaroIIeH
Cpenpl.

TexHuyeckue ycTporucTBa: My3bIKATbHBIE
HHCTPYMEHTHI, YIbTPa3BYKOBAss TUArHOCTUKA B
TEXHUKE U MEJUIIMHE, paap, paIUOTNPUEMHIK,
TEJIEBU30D, aHTeHHa, Tenedon, CBU-neys.

Tema 5.3.
«OrnTukay

Conepxanue yueOHOro Matepuana

1. TIpsMoMHEITHOE PacTIPOCTPaHEHHE CBETa B
oaHopoHoH cpene. JIyu ceera. OTpaxkeHue cBeTa.
3akoHBI OTpaskeHUs cBeta. [locTpoenue uzobpakeHni
B IUTOCKOM 3epkajie. lIpenomiieHue cBeTa. 3aKOHEI
IPEIOMIIEHUS CBeTa. AGCOTIOTHBIN ITOKa3aTeb
npenomienus. [TonHoe BHyTpeHHee OTpaKeHHE.
IIpenenbHBIN yTom MOTHOTO BHYTPEHHETO OTPAKEHHU.
Hucnepcus cBeta. CoKHBIA cocTaB HeJIoro cBeTa.
Lier. Coduparoliye U pacceruBaroIIye JUH3BL. Tonkas
mH3a. QOKyCHOE PacCTOSTHHE M ONTHYECKas CHJIa
TOHKOH JTMH3BI. [locTpoenue u3odpaxenuii B
COOHMpArOIUX U paccerBaroLux nH3zax. GopMmyna
TOHKOH JIMH3BIL. YBEIWYEHHE, TaBaeMOE JIMH30M.
IIpenenbl NPUMEHUMOCTH IeOMETPHYECKON ONTHKH.
Nurepdepenuus ceera. KorepeHTHbIE HCTOUHUKH.
YcnoBus HabMIONEHUSI MAKCHMYMOB ¥ MUHUMYMOB B
UHTEPHEPEHLMOHHON KapTUHE OT ABYX CHH(aA3HEIX
KOT€PEHTHBIX UCTOYHHWKOB.

Hubpaxkius ceera. JudpakiuonHas pelnéTka.
VenoBue HabMIOAEHNS TITaBHBIX MAKCUMYMOB ITPH
aIcHMY MOHOXPOMATHYECKOr0 CBETa Ha
JUPPaKIIMOHHYIO PELIETKY.

[Tongpusauus cBera. TeXHHUSCKHE YCTPORCTBA: OUKH,
nyna, GoToannapar, IpoeKIHOHHBIH amnapar,
MHKPOCKOII, TEJIECKOII, BOJIOKOHHASI ONITHKA,
JU(PaKLHOHHAS PeUIETKA, IONAPOKL.

B ToM 4mnciie npakTHYecKUX 3aHATHIH

1.IIpakTHueckoe 3anstue «M3Mepenue mokasarens
IPETOMIICHUSY .

2. Ilpaktrueckoe 3ansrue «MceneqoBanue cBOHCTB
u300paxeHni B MHH3ax», « HaGmomenue aucnepcnu
CBETay.

OK 02
OK 03
OK 04
OK 05
OK 07

Pasnien 6 «OneMeHThI clienHanbHON TEOPUM OTHOCHTETHHOCTHY

Tema 6.1.
«OCHOBEI
creuranhHOA
TEOpHH
OTHOCUTEIILHOCTHY

Conepxanne yyedHOro Matepuana

1. I'paHMIBI IPUMEHHMOCTH KJTACCHYECKOH MEXaHUKH.
[TocTynaTel TEOPUH OTHOCHTETLHOCTH:
WHBAPHAHTHOCTL MOMYJISt CKOPOCTH CBETa B BaKyyMe,
IIPUHITUII OTHOCUTENILHOCTH DMHINTENHA.
OTHOCHUTENBHOCTE OJHOBPEMEHHOCTH. 3aMeIeHNe
BPEMEHH ¥ COKpALlEHUE JUTHHBI. DHEPTUS U UMITYJIbC

OK 02
OK 03
OK 05




cBOOOIHOM YyacTHIbl. CBSI3b MACChl C 3HEPTUEH 1
HMIIYJICOM CBOOOTHOM YacTHLIBL. DHEPIHUs OKOS
CBOOOTHOM YacTOTHI.

Pasnen 7 «KBanToBas pusukay

Tema 7.1.
«DJIeMEHTBI
KBAHTOBOM
OTITHKU»

CoJnepxanue yueOHOTO MaTepu1aa

1. ®otonsl. ®opmyna [Inanka cBs3u 3HEPrHU HOTOHA
C €ro 4acTOTOM. DHEPrus U UMILyJIbC GOTOHA.
OTKpbITHE U nccienoBarie GoTodddexra. OnbITHI
A.T. CroneroBa. 3akoHbI poTodddekra. Ypapnenue
Onnmreitna g poroappexra. «KpacHas rpaHunar
boToaddexra.

Jasnenue ceta. OnbiTel [1.H. JIebenena.
XUMHYECKOe NeHCTBUE CBeTa. 1 eXHUUECKUE
YCTPOMCTBA: POTOINEMEHT, HOTOMATIMK, CONMHEYHAS
OaTapesi, CBETOIUOL.

OK 02
OK 03

Tema 7.2.
«CTpoeHue atoma»

Conepxxanue yyeOHOro Marepuaia

1. Monens atoma Tomcona. OmneiTe! Pesepdopaa no
HCCNE0BaHUIO CTpoeHus aToMa. [linaneTapHas
Mozenb aToMa. [Tocrynatel bopa. Manydyenue u
HOTJIOIEHHE (POTOHOB MpPHU NEPEXOJIE aTOMa € OHOTO
YPOBHsI SHEPTUH Ha Apyro#. Bumel ciekTpos. CnekTp
YpOBHE! 3HEprUM aToMa BOAOPOJIA.

BonHoBble cBoiicTBa YacTuil. Bomusl ne bpoiins.
Koprnycky IapHO-BOMHOBOM Hyatusm. Judpaxums
3JIEKTPOHOB Ha KpucTayiax. ClloHTaHHOE U
BBIHYKJASHHOE W3Ty4eHue. Y CTPOHCTBO U padoTta
nazepa. TexHUYeCKHe yCTPOicTBa: CIIEKTPATIhHBIH

aHaM3 (CIEKTPOCKOI), J1a3ep, KBAHTOBBIM KOMIIBIOTED.

B ToM unciie IPAaKTUYECKUX 3aHATHH

CIIEKTpa».

1.ITpakTuueckoe 3austue « HabmoneHue TuHERIaTOro

OK 02
OK 03
OK 04
OK 05
OK 07

Tema 7.3.
«ATOMHOE SIIPO»

Conepxxanue yaeOBOro Marepuaia

1. MeTo1b1 HaOMIONEHMS M pETUCTpaLiMU
3NIEMEHTAPHBIX YacTul. OTKPBITHE PAAHOAKTHBHOCTH.
OmnriTel Pe3epdopa no onpeaeneH|ro cocTaBa

ramMMa-u3nydeHus. BrisHue paaroakTUBHOCTH Ha
JKHMBBIE Opranu3Mbl. OTKPBITHE IPOTOHA U HEWTPOHA.
Hyxnonnas monens siapa ['efizendepra-tBanenko.
3apsna sapa. Maccooe umcio sapa. KMzoromwl.
Anbda-pacian. Diex POHHBIA U O3UTPOHHBIH OeTa-
pacnaz. ['aMMa-u3nyueHue. 3aKOH PagMOaKTUBHOIO
pacmaja.

OHeprus CBSI3M HyKJIOHOB B siipe. SIAepHBIE CHUIIBL
HedexT maccr! sapa. Snepusle peakiuu. Jlenenne u
CHHTE3 S1Ep.

Snepupiit peakrop. TepMOosSAEPHBIA CHHTES.
[IpoOeMb! U NEPCIEKTUBEI AAEPHON SHEPI ETHKH.
OKONOTUYECKHEe aCTeKThl SIepPHON SHEPTETUKH.
OneMeHTapHbIe YacTUIIBl. OTKPBITHE TIO3UTPOHA.
DynnaMeHTATbHbIe B3auMOAEHCTBUA. TexHuyecKue
yC1pOHcTBa: T03UMETP, KaMepa BuilbCOHa, AAepHEIA

paaMoakTHBHOrO u3TyueHus. CBoiicTBa anbda-, 6eTa-,

OK 02
OK 03
OK 04
OK 05
OK 07




peakTop, aToMHas bomoda.

B ToM umcne NMPAKTUYECKHUX 3aHATUH

1.ITpaxktryeckoe 3anstue «Hccnemopanye Tpexos
YacTHII (110 TOTOBBIM (OTOrpatdusiM)».

Paznien 8 «DyeMeHTH! acTpOPu3 MK

Tema 8.1.
«DIeMeHTEI
aCTPOHOMHUH U
acTpPO(U3IUKH»

Conepxanue yueGHOro MaTepuaa

1 Bun 3B€3nHoro Heba. Co3Besaus, spKue 3BE3IDL,
IJTAHETHI, UX BUAUMOe aBuxkeHue. ConHeuHas
cuctema. [lmaHeTs! 3eMHoO# rpynnsl. [TnadeTs!

OK 02
OK 03
OK 04
OK 05

TUTAHTEl M UX CITy THUKH, KAPJIIMKOBBIE IJIAHETHI.
Cornne, dpoTocthepa u atmocdepa. ConHeunas
aKTUBHOCTE. VIcTounuK 3Hepruu CouHia ¥ 3BE3 1.
3BE3/IBI, UX OCHOBHBIE XapaKTEPUCTUKHU: Macca,
CBETUMOCTb, PaINyC, TEMTIEPATypa, UX B3aUMOCBS3b
HuarpamMma «Criek rpalibHbIN KIIACC — CBETUMOCTBY.
3BE3.1BI INIaBHOM MOCIIE0BATENBHOCTH. 3aBUCUMOCTD
«Macca — CBETUMOCTBY» JUIS 3BE3]1 IIaBHOM
II0CNIEI0BATEIBHOCTH. BHyTpenHee crpoeHue 3BE31.
CoBpeMeHHBIE TIPeICTABIEHHUS O IPOUCXOKAEHUT 1
sposmonud ConHua U 3BE31. DTallbl KU3HHU 3BE3.
Mueunsiit ITyTs — Haua 'anaktika. CrimpansHas
CTpyKTypa ['anmaxTuku, pacupeaencHue 3Be3/, raza u
neutd._[lonoxenue u asuxerne Connua B [ anakTHKe.
IInockas u chepuueckas nopcucrema [amakTHKH.
Tunet ranaktuk. Pagnoranakriky u ksasapel. UEpHble
JBIPHI B sIIpax rajgakTHK.

Bcenennas. Pacimpenue Beenennoit. 3akon Xadona.
Pas0eranue ranaxtuk. Bospact u paguyc BeenenHoi.
Teopus Bonsiioro B3peiBa. Mogens ropsuyeit
Bcenennoit. Pennkrosoe usnyuenue. Maciitabuas
CTpykrypa Beenennoit. MeraranakTuka.
Hepeménsple mpodieMnpl aCTPOHOMHUH.

ITpomMexyTOUHas arTecTanusi B popme auddbepeHIpOBaHHOrO 3adeTa

Beero: 86

3.YcnoBus peannsaiyu yuebHoro mpeMera

3.1.Jlns  peanusauum IporpaMMel y4eGHOTO MpeaMeTa AOMKHBI  OBITH IIPENYCMOTPEHBI
ClICoylOomue CHeNUalbHbIe IOMELICHHS: KaOuHeT 00meo0pa3oBaTeNbHbIX —IUCIMILIINH,
OCHAIICHHBIH 00OPYOBaHUEM: IIOCAJOYHBIE MECTA N0 KONHYECTBY OOYYAIOLIMXCH: padouee
'MECTO NpenojaBaTes; MHGOPMAIMOHHBIE CTEHABI; TEXHUYECKHMH CpEACTBAMH o0y4eHus:
MyJIbTUMEIHAHOE 00OpY/OBaHUE, IOCPEACTBOM KOTOPOTO YHYAaCTHHKM OOPAa30BATENBLHOTO
ponecca NpOCMATPUBAIOT BHU3YalbHYIO WH(OPMALMIO IO (GHU3MKe, CO3MAIOT Ipe3cHTAIHH,
BU/ICOMATCPHANIPI, ~WHBIC ~JOKYMEHTBI, KOMIIBIOTED C JIMIEH3MOHHBIM  IIPOrPaMMHBIM
obecrieyeHreM, HHTEPAKTHBHAS JOCKa, 3aTEMHEHHE, TOUKa JOCTyIIa B UHTEPHET.

3aHATUS IPOBOAATCS C IPUMEHEHHUEM 31EKIPOHHOTO OOYUYCHHUS U JMCTAHIHOHHBIX
00pa30BaTENbHBIX TEXHOIOTHIA.
3.2, Uudopmannonsoe obecredeHre peann3amiy NporpaMMbl
OCHOBHBIE NIEYaTHEIE U SJEKTPOHHbIE U3JAHUA:
1. Jloreunenko, O. B., ®usuka + ellpunoxenue : yueoruk / O. B. JlorBuneHko. —
Mocksa : KnoPyc, 2024. — 437 c.
2. Jloreunenko O.B., ®usuka INpaktukym: yuetuoe nocedue// O. B. JIorBUHEHKO. —




Mocxksa : KnoPyc, 2023. — 358 c.
3. Masyposa B.A., ®usuka aToMHOro supa (siepHas (usiKa) yueOHoe Mocobue:
yuebHoe nocobue/ B.A. Masyposa — Mocksa : KroPye, 2025. — 357 c.
4. Moxposa M.W., ®usuka JlaGopaTopHelii mpakivkyMm: yueGHoe mocodue/ W.U.
Moxposa Mocxksa : KuoPyc, 2024. — 176 c.

5. Tpopumora  T.H.,

duzuka

CrnpaBoyHoe

T.H. TpopumoBa — Mocksa : KnoPyc, 2022. — 301 c.
JIONONHUTENBHBIE HCTOUHMKH:

https://resh.edu.ru/subject/28/10/

W N —

https://lesson.academy-content.myschool.edu.ru/03/10

https://educon.by/index.php/materials/phys

rmocooue:

CIIPABOYHHK/

4. KoHTpoTb 1 OLIeHKa Pe3yIbTAaTOB 0CBOSHHS YYEGHOr0 IpeMeTa
Koutpons u onewka pesynasratoB ocBoeHHMs Y4eGHOrO mpeaMmera OCYILIECTBISIOTCS
IpENO/IaBaTeieM B IIPOIECCe NPOBEACHHS NPAKTHYECKUX M JTaGOPATOPHBIX 3aHATHH, YCTHBIX U
UCBMEHHBIX ONPOCOB, TECTUPOBAHMWS, a TAKKE BBIONHEHHS CTYNSHTAMM WHIMBHIYaIbHBIX

3aIaHNH, IPOCKTOB, HCCIIEAOBAHUM.

PesynbraThl 06yuenus

Kputepuu onenku

MeToasl OlleHKH

1) nemMoHCTpUpOBATh Ha IPUMepax pois U
MECTO GU3NKH B HOPMUPOBAHUH
COBPEMEHHOM HayYHOM KapTUHBI MUDa, B
Pa3BUTHM COBPEMEHHOM TEXHMKH U
TEXHOJIOIUH, B IPAKTUYECKON AEATEIILHOCTH
JIFOJIEH;

2)y4UTHIBATh IPAHHILI IPUMEHEHUS
U3YYEHHBIX QU3MYCCKUX MOJEIIEH:
MaTepualibHasg TOYKa, MHEepIUalbHas CUCTEMA
OTCY€Ta, abCOTOTHO TBEPIOE TEIO,
UJIeaIbHRIHA I'a3, MOJIENU CTPOSHHUS T'a30B,
XKUJIKOCTEH U TBEPABIX TeJl, TOUSUHEIH
SNICKTPUYECKUH 3apsill IPH pelleHUu
buznyeckux 3anay;

3)pacnos3HaBaTh HUIMUECKUE SIBICHUS
(poLiecchl) ¥ OOBACHATH UX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-
KHHETHYECKOM TEOPUU CTPOCHHUS BEIleCTBA U
SJICKTPOTMHAMHMKH: pABHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOTHHEHHOE
JBIKEHHUE, CBOOOHOE MAfEHUE Tell,
ABWKEHHE II0 OKPYKHOCTH, HHEPIIHS,
B3aUMOJIEHCTBHE Tel, Tubby3ud,
OpoyHOBCKOE IBUKEHHUE, CTPOEHHE
KHUIIKOCTEN U TBEPJBIX TEJI, U3MEHEHHE
o0bEMa TeNl TPy HarpeBaHuu (OXJTaXaeHUN),
TEIUIOBOE PaBHOBECUE, HCIIApEHHUE,
KOHJICHCAIH, TIIaBJIEHUE, KPUCTAIM3aLIUs,
KWTIEHUE, BIAXKHOCTh BO3/TyXa, IIOBBIIIIEHKE
JlaBJICHUS ra3a IIpY ero HarpeBaHUM B
3aKpBITOM COCY JIE, CBS3b MEKIY
napamMeTpaMH COCTOSIH U ra3a B
U30TIpoLeccax, YMEKTPU3aAlHUs T,

IlonmHoTa
IIPOJIEMOHCTPHPOBAHHBIX
3HaHWH U yMEHHE
NPUMEHATH UX IIPH
BBIIIOJTHEH MU
NPaKTUYECKUX padoT.
Ouenka «5» craBUTCS
IpH TIOTHOTE OTBETA MJIH
pewenus B odbeme 90%
- 100%,

Onenka «4» cTaBUTCA
DY [IOJTHOTE OTBETA MIIH
petienus B ooseMe 70%
- 8§9%,

Onenka «3» craBUTCS
IIPY IIOTTHOTE OTBETA MJIH
pereHus B odbeme 51%
- 69%,

Onenka «2» cTaBUTCH
0P IIOJHOTE OTBETA UJIH
peurenus B oobeme 50%
M MEHee.

TecTtupoBanue, Bonpocsl
K
nuddepeHIpOBaHHOMY
3a4yery




B3aUMOJICHCTBUE 3apSJIOB;

4)onuChIBaTh MEXaHUYESCKOE JBHKEHHE,
HCIIONB3Ys GU3NYECKUE BETHUNHEIL:
KOOpJIMHATA, 11y Th, IEPEMEIIEHHE, CKOPOCTD,
YCKOPEHHE, Macca Tefla, CHIIa, HMIIyJILC Tella,
KHHETHYECKas SJHEPIUsl, MOTEHIIHaIbHAsA
JHEPrus, MeXaHHueckas pabora,
MeXaHU4ECKasi MOLIHOCTB; IIPH OITUCAHHH
IIPaBUJIBHO TPAKTOBATh GU3HYSCKUN CMBICI
UCIONB3YyEMBIX BEJIHYHH, HX 0003HaYeHHS U
€IMHULBL, HAXOIUTH HOPMYIIEI,
CBS3BIBAIOIINE JAHHYIO QU3UYECKYIO
BEJIMYMHY C NPYTHMHU BEINYMHAMY,
5)ONHUCHIBATH H3YYEHHBIE TEMIOBLIE CBOWCTRA
TEJ ¥ TEIUIOBBIE SRJIEHUS, UCIIONB3Y S
Gu3MUeCKHe BEMHYMHEL: JaBJIEHNE I'a3a,
TEMIIEpaTypa, CPEIHSSI KWHETHYECKas
SHEePTHsl Xa0THYECKOT O BMIXKSHUS MOJIEKY I,
CpeHEKBaApaTHYHAsl CKOPOCTh MOJIEKY I,
KOMHYECTBO TENJIOTHI, BHYTPEHHSIS SHEPT U,
padoTa raza, Ko3hGULHEHT TONE3HOTO
JEACTBUSA TENJIOBOTO JBUTATENS; [IPU
ONMMCAaHHUH IIPaBUIThHO TPaKTOBATh
(pu3MYECKUIT CMBICT HCTTOB3YEMBIX BEJIHUMH,
uX 0003HaYEHUS ¥ €qUHHUILBI, HAXOIUTh
(GOpMyIBI, CBSI3BIBAIOLIME JAHHYIO
(QHU3MYECKYIO BEHYHMHY C IPYTHMH
BEJIMYMHAM;

6)ONHMCHIBATE U3YUYEHHBIE JIEK I PUUECKHE
CBOMCTBA BELIECTBA U JNIEKIPUYECKHIE
ABJIEHHS (TIPOLECCHI), HCTIONB3Y S DU3HMUESCKUE
BEJIMYUHKL: SIEK I PHUECKUH 3aps,
ANIEKIPUYECKOE I0JIE, HAPSHKEHHOC T OIS,
MOTEHUMAIT, Pa3HOCTh IOTEHIUAIIOB; TIPH
OIHCaHWH NIPABUIIBHO TPAKTOBATh
Gu3nYECKUH CMBICT HCIOJIB3YEMBIX BETHUKH,
MX 0003HAYEHHS U €AUHMIIBI, YKA3BIBATH
(GopMyIIBI, CBS3BIBAIOIINE JAHHYIO
(QU3MYECKYFO BENMHUHMHY C IPYTHMH
BEJINUHHAMM;

7)ananu3upoBaTh HU3HYECKUE IIPOLECCH U
ABJICHUS, UCIIONB3YS GU3NIECKUE 3aKOHBI U
IPUHLIUIIBL: 3aKOH BCEMUPHOTO TATOTEHHUS, |,
IT 1 III 3axonE! HEIOTOHA, 3aKOH COXpaHEHHs
MEXaHUYECKOM SHEPTUH, 32KOH COXPAHEH WS
HMITYJIbCa, IIPHHIUIT CYTIEPITO3UIIMU CHIL,
IPUHIUIT PaBHOIIPaBHS HHEPIHATBHEIX
CHCTEM OTCYETA, MOJIEKYJIIPHO-
KHHETHYESCKYIO TEOPUIO CTPOSHUS BEIECTRA,
ra3oBbI€ 3aKOHBI, CBSI3b CpeHEN
KAHETUYECKON S3HEPTUH TEILIOBOTO JBMKCHHS
MONEKYJ ¢ abCOMIOTHOM TEMIIEPATY PO,




MEPBBIA 3aKOH TEPMOJTUHAMUKH, 3aKOH
COXpaHEHUsI FMEKTPUUECKOTO 3apsia, 3aKOH
Kyroua, Ipu 3TOM pa3nuyaTth CIOBECHYIO
bopMyIHPOBKY 3aKOHA, €ro MaTeMaTHYECKOE
BBIpaKCHHE U YCITOBUS (TPaHULIbI, 001aCTH)
IPUMEHUMOCTH;

8)00BACHATH OCHOBHBIE IPUHIIUIIBI AEHCTBHUS
MallliH, IPHOOPOB U TEXHUYECKUX YCTPOUCTB;
paznyaTh YCIOBHS UX O€3011aCHOT0
UCIIONIB30BAHNS B IOBCEHEBHON KU3HU;
9)BBINOJIHATE 3KCIIEPUMEHTHI 110
UCCIIEIOBAHUIO PU3UUECKUX SRIEHUH U
IIPOIIECCOB C UCIONB30BAHUEM MPSIMBIX, U
KOCBEHHBIX U3MEPEHUH, IPH 3TOM
dbopMyMpoBaTh npobiemy/3agady u
TUNoTe3y y4eOHOro SKCIepuMeHTa, cCoOUpaTh
YCTAHOBKY U3 MPEIIOKEHHOTO
000pyI0BaHuA, IPOBOUTE OIBIT U
bopMyIHpPOBATh BHIBOJBI;

10)ocy11ecTBASTh NpsSIMble U KOCBEHHBIE
U3MepeHus GU3NYESCKUX BEJIMYMH, IIPH 3TOM
BRIOMpATh ONTUMATIBHBIN CIIOCOO U3MEPEHHUS
U UCITONIE30BATh U3BECTHBIE METOJIBI OL[EHKH
TIOrPENTHOCTEN U3MEPECHUM;

11)uccnenoBaTh 3aBUCUMOCTH MEXTY
bU3NYEeCKUMHU BETMUHHAMH C
UCIIOJIB30BAHUEM IPSIMBIX U3MEPEHUH, IpU
3TOM KOHCTPYMPOBATh yCTAHOBKY,
bHUKCUPOBATH PE3yJILTATHI TONTYYEHHOH
3aBUCUMOCTH (PU3UUECKUX BETMYMH B BUJIC
TaOJIML ¥ Tpa(UKOB, AeIaTh BHIBOJIBI IO
pe3ynbTaTtaMm UCCIeAOBaHMS,

12)coOnronats npaBuna 6e30macHOro Tpyaa
IpH IPOBEIEHUU UCCIIEOBAHUI B paMKax
y4eOHOTr0 3KCIIEPUMEHTa, yueOHO-
UCCIIE0BATENBCKON U IIPOEKTHOM
JEATEIBHOCTH C UCIIOJIb30BAHUEM
U3MEPHUTEIIBHBIX YCTPOUCTB U TalopaTOpHOro
odopy1oBaHus;

13)peniaTs pac4€THEIE 3aaUH C IBHO
3aJJAaHHON (U3MUECKOU MOJIENBIO, HCTIONB3Y S
¢u3nyeckye 3aKOHB! ¥ IPUHITUTTEL, HA OCHOBE
aHaln3a yCJIOBHUS 3a/lauyu BRIOUpATh
pu3nYECKyIO MOJIENb, BRIACATE GH31USCKUES
BEJIMUMHBI U HOPMYJIbI, HEOOXOIUMBIE JIIS €&
peIIeHNs, TPOBO/IWTh PACYETHI U OIIEHUBATh
PEATBHOCTH IIOJIyUYEHHOTO 3HAaYEeH U
bu3MYecKOH BETUYHHEI,

14)pematey xayecTBEHHBIC 3aa4H:
BBICTpaUBAaTh JIOTHYECKU HEITPOTUBOPEYUBYIO
LIETIOYKY PACCYXACHUM C UCIIOJIb30BAHUEM

| U3YyUYECHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH U




bu3MyecKuX SRICHUM,
15)ucrons30BaTh MpU pelieHUn YUeOHRIX
3a7la4 COBpPEMEHHbIE HHPOPMaLIMOHHEIE
TEXHOJIOIMH JUIS IOUCKA, CTPYKTYPHUPOBAHHUS,
UHTEPIPETALUHU U [IPEICTABIICHUS yueOHOU U
Hay4HO-IIOIY IIPHOM UHpOpMATIMH,
MIOTYYEHHOH U3 pa3IMYHBIX UCTOYHUKOB,
KPUTHYECKH aHAJIU3UPOBATH IOTyYaeMyHo
uHpopManuro;
16)IpUBOIUTE IPUMEPHI BKJIAa POCCUHUCKUX
¥ 3apyOEKHBIX YUEHBIX-(OU3UKOB B pa3BUTHE
HayKd, 0OBsICHEHUE TIPOIECCOB
OKPY>XalOLIEr0 MUPA, B Pa3BUTUE TEXHUKH U
TEXHONOTHH;,
17)ucronb30BaTh TEOPETUYECKUE 3HAHUS T10
(u3MKe B TOBCEIHEBHON KU3HH 1T
obOecnedeHus 6e30acHOCTH TIpy 0OpalleHAH
C IpUOOPaMU U TEXHUYESCKUMHU
YCTPOHCTBaMH, Ul COXPAaHEHUS 3I0POBbS U
COOJIFOEHUSI HOPM 3KOJIOTMYECKOT0
TIOBE/ICHUS B OKPY Karoleit cpee;
18)paboTare B rpymie ¢ BLIIOTHEHHEM
Pa3TUYHBIX COLUANBHBIX POJIEH, ITaHUPOBATh
pafoTy TpyTIEL, palMOHANBHO PacTpeNeNaTh
0043aHHOCTH Y NIJTAHUPOBATh AEATENLHOCTD B
HECTaHIAPTHBIX CUTYalUsIX, OLIEHUBATh BKJIA
KaXXJTOT'0 U3 YYaCTHUKOB I'PYIIHI B peIlieHHE
accMalrpuBaeMoi mpoOJIeMBl.




