MocwvHa HuHa BuktoposHa
MOCM Ha H nHa £ ABNAOCH aBTOPOM 3TOrO JOKYMEHTa
MecCTO MoAMUcaHns

BUKTOPOBHa 26230616 122301+0500
MynununansHoe oOpazoBanue Elckuii paitoH

MynuunansHoe 0r0KETHOE 001Ie00pa3zoBaTeabHOE yupekaeHue guiei Nod
nMenu npodeccopa EBrenust Anexcanaposuda Korenko ropozaa Eiicka

MyHUIIUMTAIBHOTO oOpa3zoBanus Eiickuii palion KpacHomapckoro kpas

YTBEPXKXJIEHO
pelLIeHHEM TeIarOrnYeCKOro COBETa
ot 28 aBrycra 2023 roga npotokost Ne 1

[Ipencenarens Mocuna H.B.

PABOYASA TIPOT'PAMMA

Ilo dusuke

YpoBeHb 00pa30BaHNs OCHOBHOE 00111ee 00pa3oBaHue, § -9 KIacChl

KomnuectBo uacos 170 (8 kiaacc-2 yaca, 9 kjaacc-3 yaca B HeIeJ10)

Vaurens N'opomyk T.H.

[Iporpamma pa3zpabotana Ha ocHoBe npumepHoil nporpammel GI'OC OO0 mo
¢usuke (IIpumepHas ocHOBHasi 0Opa3oBaTelbHAs MporpamMma CpPeaHEro OOIIero
oOpa3zoBanust (omoOpeHa pemieHHeM (deaepaibHOrO0  Y4eOHO-METOIUIECKOTO
oOveauHeHus 1Mo obmeMy odOpaszoBanuio (mpotokos oT 08.04.2015 Ne 1/15-3)) B
COOTBETCTBHM C TpeOOBaHUSMHU K  pe3yJbTaTaM OCBOCHHS  OCHOBHOM
o0Opa3zoBaTeILHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa30BaHMsI, B COOTBETCBUU C
[Tpukazom Munnpocsemenuss Poccun ot 11 gexabps 2020 r Ne712 o BHeceHUH
nsmeHeHuit Bo ®I'OC obmero oOpa3oBaHus U HA OCHOBE aBTOPCKOM MPOrpaMMBbl
ocHOBHOTO o6Omiero obpaszoBanusi A.B. Ilepsimikuna, H.B. ®unonouu, E.M.
['ytHuk (duszuka. 7 — 9 kiaccel: pabowas mnporpamma k jguHun YMK A.B.
[Tepeimkuna, E.M. I'yrHuk: yyebHO-MeToanueckoe nocobue / H.B. dunonosuy,
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IInanupyembie pe3yibTaThbl 0CBOEHHS Y4eOHOI0 NpeaMeTa

JINYHOCTHBIE Pe3yJIbTATHI
1.I'pasricoanckoe 6ocnumanue:
- TOTOBHOCTh K aKTHMBHOMY YYacTHIO B OOCYXJIEHHUH OOIIECTBEHHO-3HAYMMBIX M ITHUYCCKUX
po0iieM, CBSI3aHHBIX C IPAKTUYECKUM IPUMEHEHHUEM JOCTHKEHUN (DU3HKY;
- OCO3HAHHE BAXHOCTU MOPATHHO-ITHUECKHUX MPUHITUIIOB B IEATEIHBHOCTH YIEHOTO.
2. llampuomuueckoe eéocnumanue u popmupoeanue poccuiicKoil uOeHmuUYHOCmu:
- TMPOSIBJICHWE HWHTEpeca K UCTOPHUH M COBPEMEHHOMY COCTOSHHUIO POCCHUHCKON (PU3NYECKOM
HAYKH;
- IGHHOCTHOE OTHOIIIEHUE K JIOCTHKCHUSM POCCUUCKUX YIEHBIX-(PU3UKOB.
3. /lyxoenoe u npagcmeennoe eocnumanue 0emeil Ha OCHO8E POCCUIICKUX MPAOUYUOHHBIX
UeHHocmeil:
- OCO3HAHHME COIMAIBHBIX HOPM M MpPaBWJI MEXKIUYHOCTHBIX OTHOIIEHUH B KOJIJICKTHUBE,
TOTOBHOCTh K Pa3HOOOpPa3HOW COBMECTHOW JEATCIBHOCTH TIIPH BBITOJHEHUU YYCOHBIX,
MO3HABATENIbHBIX 3a/1a4, BBINOJIHEHUU SKCIEPUMEHTOB, CO3JaHMM YYE€OHBIX MPOEKTOB,
CTpEeMJICHHE K B3aHMOTIOHUMAHHUIO U B3aMMOIIOMOIIIH B IIPOIIECCE 3TOM YIeOHOM NeATeTbHOCTH;
- TOTOBHOCTh OILIGHHBAaTh CBOE TIOBEIEHUE U TIOCTYIIKM CBOUX TOBAPHUIICH C TMO3UIHMU
HPABCTBCHHBIX U ITPABOBBIX HOPM C YUETOM OCO3HAHHUS ITOCIICJICTBUI IMTOCTYITKOB.
4.9cmemuueckoe eocnumanue:
- BOCIIPHATHE 3CTETHYECCKMX KauecTB (DM3MUECKOH HAyKH: €€ TapMOHUYHOTO ITOCTPOCHHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH.
5. llennocmu nayunozo no3nanua:
- OCO3HAHME [IEHHOCTH (PU3NYECKOM HayKU KaK MOLTHOTO MHCTPYMEHTA MO3HAHMS MUPA, OCHOBBI
pa3BUTHUS TEXHOJIOTHA, Ba)KHEHIIIEH COCTABISIONIEH KYIbTYpHI,
- pa3BUTHE HAYYHOU JTF0003HATEILHOCTH, HHTEPECA K HCCIICIOBATEIIBCKON JCTCIIEHOCTH.
6. Qu3zuueckoe ocnumanue u popmuposanue Kyabmypol 300p08bs:
- OCO3HAHHE IEHHOCTH 0€30I1acHOr0 00pasa KU3HU B COBPEMEHHOM TEXHOJIOTHUYECKOM MHpE,
BaXHOCTH TIPaBHJI OE30MAaCHOTO MOBEACHHUS HAa TPAHCIOPTE, Ha JIOPOTax, C AJIEKTPUUYECKUM H
TEIJIOBBIM 00OPY/TIOBAaHUEM B IOMAIITHUX YCIIOBHUSX;
- chOpPMHUPOBAHHOCTh HaBbIKa pedIeKCUH, MPU3HAHKE CBOETO MpaBa Ha OMIMOKY U TaKOTO XKe
mpaBa y JIpyroro 4ejoBeka.
7.Tpyoosoe eocnumanue u npogheccuonanbHoe camoonpeoesenue:
- aKTHBHOE y4YaCTHE B PEIICHUU MPAKTHUYECKUX 3a/a4 (B paMKaX CEMbH, IIIKOJIBI, TOPOIa, Kpas)
TEXHOJIOTUYECKONW W COIMANbHOW HAMpaBICHHOCTH, TPEOYIOUUX B TOM YHUCIe U (PU3UUECKHX
3HAHH;
- HHTEpEC K MPaKTUIECKOMY U3yUeHUI0 Tpodeccuii, CBI3aHHBIX C (PU3UKOM.
8. Okonozuueckoe socnumanue:
- OpHeHTalMs Ha TNpUMEHeHHe (U3MUECKUX 3HAHUW [UIs pelIeHUs 3aJady B 00JacTH
OKpYXKAroIIe CpeJibl, TUTAHUPOBAHUS IMOCTYITKOB M OIEHKH WX BO3MOXHBIX ITOCICICTBUHN IS
OKPYXKAOIIEH Cpeibl;
- OCO3HAHHE TI00ATLHOTO XapaKTepa IKOJIOTHYSCKUX MPOOJIeM U ITyTel UX PEIICHUS.
Aoanmayusa 00yuarue2oca K U3MeHAIOUWUMCA YCA108UAMU COYUATbHOU U NRPUPOOHOTL CPedbl:
- MOTPeOHOCTh BO B3aWMOJICHCTBUU IIPH BBITOJIHEHUW WCCIICIOBAHHA M IMPOCKTOB (PU3NICCKOM
HATPaBIEHHOCTH, OTKPHITOCTh OIBITY M 3HAHUSAM JIPYTHUX;
- TOBBIIIEHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTUICCKYIO JIeATSIIbHOCTD;
- TOTPEOHOCTh B (POPMHUPOBAHUM HOBBIX 3HAHUI, B TOM uncie GOpMYIHUPOBATH UJIEH, TOHSTHS,
TUTIOTE3bI 0 (PU3NIECKUX O0BEKTAX U SBJICHUSX;
- OCO3HaHME JePUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 061acTu pU3mKu;
- ITTAaHUPOBAHUE CBOETO PA3BUTHUS B IPUOOPETCHUH HOBBIX (DM3HUYCSCKUX 3HAHHMIA,



- CTpEMJICHHE aHAJM3UPOBATh U BBISABJIATH B3aMMOCBSI3H IPUPOJIbI, OOIIECTBA U SKOHOMUKH, B
TOM YHUCJIE C UCTIOIb30BAaHUEM (PU3NICCKUX 3HAHUU.
MertanpeamMeTHble pe3yJibTAThI

Yuueepcanwvnuvie noznasamenvnsie oeiicmeus

ba3zoevie nozuueckue oeiicmeus:
- BBISIBJISITH M XapaKTepU30BaTh CYIIECTBEHHbIE IPU3HAKU OOBHEKTOB (SIBICHUIN);
- YCTaHaBIIMBaTh CYNICCTBCHHBIH NpPU3HAK KiIaccU(UKAIIMKM, OCHOBAaHUS s O0OOIICHUS H
CpPaBHEHUS,
- BBISIBJISITh IPUYMHHO-CIICICTBEHHBIC CBSI3M NP U3YUYEeHUU (PU3UUECKUX SIBJICHUW W TIPOIECCOB;
JIeJIaTh BBIBOJIBI C UCIOJIb30BAHUEM JEAYKTUBHBIX U HHIYKTUBHBIX YMO3AaKIIOUEHUMN, BBIIBUTATh
TUTIOTE3bI O B3aMMOCBS3SIX (PU3UYECKUX BEIHYNH;
- CaMOCTOSATENIbHO BBIOMpaTh CIOCO0 pemieHus ydeOHOH (u3nyeckor 3amaun (CpaBHEHUE
HECKOJIbKUX BapHAHTOB PEIICHUS, BHIOOpP Hamboliee MOIXOJSMIIET0 ¢ yY4ETOM CaMOCTOSTEIILHO
BbI/ICTICHHBIX KPUTEPHUEB).
ba3zoewie uccnedosamensvckue oeiicmeus:
- HCIIOJIb30BaTh BOMPOCHI KaK HCCIIEA0BATENbCKUI MHCTPYMEHT MO3HAHMUS,
- TPOBOJIUTH IO CAMOCTOSITEIILHO COCTABJICHHOMY IUJIaHY OIBIT, HECJOXKHBIA (QU3NICCKUI
9KCIIEPUMEHT, HEOOJIBIIIOE HCcCe0BaHne (PU3UMUECKOTO SIBICHHUS,
-OI[CHUBAaTh HAa TIPUMEHUMOCTh U JIOCTOBEPHOCTh HWH(OpPMAIHMIO, TOJYyYEHHYIO B XOJE
MCCJICTOBAHMSI UITU DKCIIEPUMEHTA;
- CaMOCTOSITeNILHO (HOPMYJIUPOBATH OOOOMICHWS W BBIBOABI IO PE3yJIbTaTaM IPOBEIAEHHOTO
HaAOII0/ICHUS, OIBITA, UCCIICIOBAHMUS,
- MPOTHO3UPOBATH BO3MOXKHOE JaJIbHEWIIEe pa3BUTHE (PU3UYCCKUX IPOIECCOB, a TaKKE
BBIIBUTaTh MPEINOI0KEHUS 00 MX Pa3BUTUHU B HOBBIX YCIOBHUSX U KOHTEKCTaX.
Paboma c ungpopmavueri:
- MPUMEHSTH Pa3IMYHbIE METO/Ibl, THCTPYMEHTHI U 3alPOCHI IIPH MOUCKE U 0TOOpE HHPOpMAIIH
WM JaHHBIX ¢ yYETOM MPEIJIOKESHHON yueOHOH pusmueckoii 3a1auu;
- aHAIM3UPOBAThH, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH MHPOPMAIUIO Pa3TUYHBIX BHIIOB U
dbop™m mpeacTaBIeHUS;
- CaMOCTOSITENTbHO BBIOMPATh ONTUMANBbHYIO (QOpMYy TMpeACTaBICHUS HHPOPMAIUU U
WJUTIOCTPUPOBATE peliacMble 3a7a9d HECIIOKHBIMU CXeMaMH, TharpaMMaMi, HHOU Tpadukoi 1
UX KOMOWHAIUSMU.
Ynueepcanvnvie kommynuxamuenvie oeiicmeus

Obwenue:
- B X0/ie OOCYXJeHHsI ydeOHOTO Marepuasa, pPe3ysbTaToB JIA0OPATOPHBIX padOT M MPOEKTOB
3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYXJTaeMON TeMbl U BBICKA3bIBaTh WICH, HalleJICHHBIE Ha
pelieHue 3a1a4u 1 MoJiIep>KaHnue 01aroxKenaTeIbHOCTH OOIIEeHNS;
- COTOCTABJISITh CBOM CYXACHUS C CYXACHHUSIMH IPYTUX YYaCTHHKOB JTUANIOTa, OOHApYXKUBATh
pa3auvue U CXOJCTBO MO3UIINH;
- BBIP@)KaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MUCHbMEHHBIX TEKCTAX;
- TyOJMYHO TPEACTABIATh PE3YNIbTAThl BBIIOJHEHHOTO (DM3MYECKOTO OIBITa (IKCIICPUMEHTA,
HCCIICIOBAHMUSI, TPOCKTA).
Coemecmnasn oeamenpvHocms (COmpyoOHuU4ecmeo):
- TIOHMMAaTh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW W WHIUBUIYATLHOW pabOTHI MpHU
pelIeHnr KOHKPETHON (pU3NYECKOM MPpoOIeMbl;
- IPUHUMATD I[EJIM COBMECTHOH NIeATEIHHOCTH, OPTraHN30BBIBATh JACHCTBHS MO €€ JOCTHXECHHUIO:
pacmpenensTb pojid, OOCYKIaTh MPOIECCHl M Pe3yabTaThl COBMECTHOW pPaboThI; 0000maTh
MHEHUST HECKOJIbKHX JIFOJICH;
- BBINOJHATH CBOIO 4YacTh pPaOOThI, JOCTHTas KadeCTBEHHOTO pe3yJbTara II0 CBOEMY
HATPABIEHUIO U KOOPAUHUPYS CBOU JICUCTBUSA C APYTUMHU YJICHAMH KOMAaH/IbI,
- OIICHMBATh KAa4eCTBO CBOEro BKJIAJa B OOIIMNA TPOIYKT IO KPHUTEPHUSM, CAMOCTOSTEIHLHO
c(hOpMyIMPOBAHHBIM YYACTHHUKAMU B3aUMOICHCTBHUS.



Ynueepcanwvnoie pecynamuenvie deiicmeusn

Camoopeanuzayus:
- BBUIBJIATH TPOOJEMBbI B XKM3HEHHBIX M YUEOHBIX CHUTYyalMAX, TPEOYIOUMX IS peIIeHUs
buznyecKux 3HaAHMUIA;
- OPUEHTHPOBATHCS B PA3IMUYHBIX MOJXOJAX NMPHUHATUS pEelIeHUH (MHAWBUIYAIbHOE, IPUHATHE
pellleHus B TPYIIe, IPUHIATHE PELICHUs TPYIIOii);
- CaMOCTOSITENIbHO COCTAaBJIATH AQlTOPUTM pelleHus (u3nueckod 3akadyu WIM IUIaHa
UCCIIEIOBaHMUSI €  Y4€TOM  HMEIOLIUXCS PECypcoB M COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMEHTHPOBATH MpeAiaracMble BApUAHTHI PEILICHUI;
- IeNath BbIOOp U OpaTh OTBETCTBEHHOCTD 32 PEIICHHUE.
Camoxonmpons (peghrexcus):
- TaBaTh a/IEKBaTHYIO OLICHKY CUTYallUU U IpeJyiaraTh IiaH e€ HU3MEHEeHHUS,
- OOBSICHATh NPUYMHBI JOCTIDKEHHS (HEIOCTH)KEHHUS) PE3y/IbTAaTOB MAESITEIbHOCTH, J/aBaTh
OILICHKY TPHOOPETEHHOMY OIIBITY;
- BHOCHTb KOPPEKTHUBHI B JESATEIHHOCTh (B TOM YHCIE€ B XOJ BBINOJHEHHS (DU3MUYECKOTO
UCCJICIOBAHMSI WJIM TPOEKTa) HA OCHOBE HOBBIX OOCTOSITENLCTB, M3MEHUBILIUXCS CUTYallUH,
YCTAHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;
- OIICHUBATh COOTBETCTBHE PE3yJbTaTa LIETU U YCIOBUSM.
ImoyuonanvHvlii UHMeENEKm:
- CTaBUTH ce0s Ha MECTO JIPYroro 4ejoBeKa B XOJE CIopa WIM JTUCKYCCHH Ha HAYYHYIO TEMY,
MOHUMATh MOTHBBI, HAMEPEHHS U JIOTUKY JPYTOTO.
Ilpunamue ceda u opyzux:
- IPU3HABATh CBOE MPaBO HA OMIMOKY NpHU peuieHnH (PU3NYECKHX 3a7ad WIN B YTBEPKICHHUIX Ha
Hay4YHbIE TEMBI U TAKOE KE MPABO APYTOro0.

IIpeameTHbIe pe3yabTaThl

Ilpeomemmnvie pesynvmamot uzyuenusn Kypca puzuku 7 Knacca.

- WUCTONB30BaTh TOHATHSA: (HU3MUECKHE W XUMHUYECKHE SBJICHUS; HAONIO/ICHHE,
HKCIEPUMEHT, MOJIeJb, TUIIOTE3a; €AMHUIIB! (PU3NYECKUX BEJIMYMH; aTOM, MOJIEKYJa, arperaTHble
cocTosiHUSl  BemecTBa  (TBEpHOE, JKUIKOE, Ta3000pa3HOE); MEXAaHWYECKOE JIBUYKEHUE
(paBHOMEpHOE, HEpaBHOMEPHOE, NPSIMOJIMHEHHOE), TPaeKTOpHs, pPaBHOJEHCTBYIOIIAs CHII,
nedopmarus (yrnpyras, IiIacTUYecKas ), HeBECOMOCTh, COOOIIAIOIINECS COCY/IBI,

- pa3nuyath sABieHUs (Iuddy3us; TEIIOBOE JBUKEHHE YaCTHIl BELIECTBA; PAaBHOMEPHOE
JBI)KEHUE, HEPAaBHOMEPHOE JIBIKCHHE; WHEPIHS;, B3aMMOJICHCTBHE Tell; paBHOBECHE TBEPBIX
TeJI ¢ 3aKPEIUIEHHONW OChbIO BpALIECHHUs; Mepegada JAaBleHHUs] TBEPABIMHU TeJIaMHU, KHUJIKOCTSIMU U
razamu; atMocepHOe NaBlIeHHUE, IJIaBaHWE TEJ; NPEBPAIlCHHE MEXaHHMYECKOW DHEPTUH) II0
OMHCAaHUIO UX XapaKTEPHbIX CBONCTB M Ha OCHOBE OIIBITOB, JAEMOHCTPHUPYIOUIMX JaHHOE
buznyecKoe sIBICHUE;

- pacro3HaBaTh MPOSBICHUE U3YyYCHHBIX (PU3NUYECKUX SIBICHUH B OKpY)KaIOILIEM MHUDE, B
TOM 4uclie (PU3NYECKHE SIBICHUS B IPUPO/IC: TIPUMEPHI IBUKECHHUS C Pa3IMYHBIMUA CKOPOCTSMH B
XKUBOW M HEXKHUBOM NpUpOie; ACUCTBUE CHIIBI TPEHUS B MPHUPOJE U TEXHHKE, BIHMSIHHE
aTMOC(EepHOTO NaBJICHUS Ha XMBOW OpraHW3M; IUIaBaHHWE PBIO; PhIYard B Telle YeJOBEKa; MpH
3TOM MEPEBOAUTH MPAKTHUECKYI0 3a7ady B Y4eOHYIO, BBIIENATH CYIIECTBEHHBIE CBOWMCTBA/
NpU3HAKHA (U3NIECKUX SIBIICHHI;,

- OMHCHIBATh M3YYEHHBIE CBOMCTBA TeN U (U3NYECKUE SBICHUS, HCIIONB3Ys (PU3NUECKue
BEJIMYMHBI (Macca, 00BEM, TUIOTHOCTh BEMIECTBA, BPEMs, MyTh, CKOPOCTh, CPENIHSSI CKOPOCTH,
CHJIa YIIPYTOCTH, CHJIA TSDKECTH, BEC Tela, CHJla TPEHHs, JAaBlieHue (TBEPAOro Tema, XKHUIKOCTH,
ra3a), BBITAJIKABAIONIAs CHJIa, MEXaHWYecKas paboTa, MOIIHOCTb, TUICYO CHIIBI, MOMEHT CHIIBI,
KO3(QUIIMEHT TOJIE3HOTO JIEHCTBUS MEXaHW3MOB, KMHETHYECKas M TMOTEHIMaNbHAas SHEPIus);
NP OINMCAHWW TIPABWILHO TPAaKTOBATh (U3WYECKUH CMBICI WCIIOJNB3YEMbIX BEIHYHH, WX
0003HaueHMsI ¥ €AMHHUIBI (PU3NUYECKUX BEIMYUH, HAXOIUTH (POPMYIIbI, CBSA3BIBAIOIINE JAHHYIO
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¢bu3nYeCcKyl0 BEIHUYUHY C JAPYTUMHU BEIMUYMHAMHU, CTPOUTH I'paduKU U3yYEHHBIX 3aBUCHMOCTEH
(bU3HYECKUX BEIINYHH;

- XapaKTepHu30BaTh CBOMCTBA Tell, (PU3MUECKUE SBJICHUS U MPOLECCHI, UCTIOIb3Ys MpaBuiia
CJIOKEHMSI CHJI (BJI0JIb OJTHOM IpsiMOIt), 3akoH [lackans, 3akoH Apxumena, paBUIO paBHOBECHUS
pblyara (0J10Ka), «30JI0TOE MPABUIIO» MEXAaHUKU, 3aKOH COXpPaHEHHs] MEXaHMYEeCKOW SHEpruu;
OpyU 3TOM JaBaTh CIOBECHYIO (DOPMYTUPOBKY 3aKOHAa M 3alUCHIBATh €r0 MaTeMaTH4YecKoe
BBIPaXXCHHE;

- OOBSCHATH (M3MYECKHE SIBJICHHUSA, NMPOLECCHl M CBOMCTBAa Tel, B TOM 4YHCIE U B
KOHTEKCTE CHUTYyallMil MPaKTUKO - OPHUEHTUPOBAHHOTO XapakTepa: BBIBIATh MNPUYUHHO —
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE M3 | - 2 JIOTMYEeCKHX IIaroB ¢ omopoil Ha 1 - 2
M3YYEHHBIX CBOMCTBA PU3NYECKUX SBICHUH, PU3NUECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

- pemarb pacy€THble 3a7auyd B | — 2 JEHCTBUS, WCHOJB3YS 3aKOHBI M (HOPMYIIBI,
CBs3bIBAIOIIME (PU3WYECKUE BEIUYMHBI: HAa OCHOBE aHajdu3a YCJIOBUS 3aJlayd 3alUChIBATh
KpaTKoe YCIIOBHE, MOACTABIATh (PU3NYECKUE BEIMYMHBI B (OPMYNIBI U TPOBOIUTH PACUETHI,
HAXOJUTh CIIPABOYHBIEC JaHHBIEC, HEOOXOUMBIE JJIsl PELICHUS 3a]a4, OLICHUBATh PEATMCTUYHOCTh
MOJTy4eHHOU (PU3NYECKON BETMUNHBI,

- pacmo3HaBaTh NPo0IeMbl, KOTOPbIE MOXKHO PEIIUTH MPHU MOMOIIU (HU3UYECKUX METO/IOB;
B OIMCAaHUU HCCIIEIOBaHUS BBLIEIATH MPOBEPAEMOE IPEANONOKEHUE (TUIIOTE3Y), pa3inyaTh U
WHTEPIPETUPOBATH MMOITYYECHHBIN pe3ysbTaT, HAXOAUTh OMIMOKU B XOJ€ OIMbITA, /IEaTh BBHIBOJIbI
II0 €ro pe3yJibTaTam;

- IPOBOAMTH OMBITHl MO HAOTIOACHUIO (DU3MUECKUX SIBICHUU WU (PU3UYECKHX CBOWCTB
Tes: (HOPMYITHPOBATH MTPOBEPSIEMBIEC MPEANOI0KECHHS, COOMPATh YCTAHOBKY M3 MPEIIOKEHHOTO
000py/I0BaHus, 3aMUCHIBATh XOJI ONbBITa U (POPMYITHPOBATH BHIBObL;

- BBINIOJIHATH MPSIMbIE U3MEPEHUs] PACCTOSHUS, BPEMEHHU, Macchl Tena, 00bEMa, CHIIBI U
TEMIEPATYphl C UCIOJIb30BAHUEM aHAJIOTOBBIX U HMU(PPOBBIX MPUOOPOB; 3aUCHIBATH MOKA3aHUS
pUOOPOB C YUETOM 3aJaHHOMN aOCOMIOTHOM MOTPEIIHOCTH U3MEPEHUI;

- MPOBOJUTH UCCIICJOBAHHE 3aBUCUMOCTU OJHON (U3UYECKON BEIUYUHBI OT JIPYrod ¢
MCIIOJIb30BaHUEM NPSIMBIX U3MEPEHUN (3aBUCHUMOCTH IYTH PABHOMEPHO JBUXKYLIETOCS Tejla OT
BpPEMEHHU JIBUKECHHUs Tejla, CUJIbl TPEHUs CKOJBXKEHHsS OT Beca Teja, KadecTBa 0OpabOTKU
MOBEPXHOCTEN T€lI M HE3aBUCHMOCTH CHJIbI TPEHHUS OT IUJIOUIaJd CONPUKOCHOBEHUS TEN; CHIIbI
YIPYTrOoCTH OT YJUIMHEHUs MPY)KUHBI; BBITAJIKUBAIOIIEH CUJIBI OT 00bEMa MOrpyKEHHOM yacTu
Tela U OT IUIOTHOCTH JKUIKOCTH, €€ HE3aBUCUMOCTHU OT IUIOTHOCTH Teljla, OT TJIyOWHBI, Ha
KOTOPYIO MOTPYXKEHO TEJIO; YCIOBMUH IIaBaHMs Tell, YCIOBUH paBHOBECUs pblyara U OJOKOB);
y4acTBOBaTh B IUIAHUPOBAHUU Y4YEOHOTO MCCIEIOBAHUS, COOMPATh YCTAHOBKY M BBINOJHSATH
U3MEpeHus, cienys IMpeUIoKeHHOMY IUIaHy, (DUKCHpPOBaTh pe3ysbTaThl IOJY4YEHHOU
3aBUCUMOCTH (DUM3MUYECKUX BEJIMYMH B BHJE MPENJIOKEHHBIX Tabmul U TrpaduKoB, JeiaTh
BBIBOJIBI 110 PE3YJIbTaTaM UCCIIEIOBAHMS;

- TPOBOJUTH KOCBEHHbIE HU3MEpEHMs (U3MUECKUX BEIMYMH (IUIOTHOCTH BEIECTBA
KUAKOCTH U TBEPIOrO Teja; CHJAa TPEHUS CKOJIBKEHUS; JABJICHUE BO3AYXa; BBITAJKHUBAIOIIAS
cuia, JEUCTBYIOMIAsl HA TMOTPYXKEHHOE B KUIAKOCTH TEJNO; KOI(PPUIIMEHT TOJIE3HOTO JCUCTBUS
IIPOCTBIX MEXAHW3MOB), CJIENYsl MPENJIOKEHHOW WHCTPYKLMH; IIPHU BBIIOJHEHUU W3MEPEHUI
coOuparTh SKCIIEPUMEHTATIbHYIO YCTAHOBKY U BBIUMCIISATH 3HAUEHNUE NCKOMOMN BEIHUYNHBI,

- yKa3plBaTh MPUHLUIBI JCHCTBUS TNPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETpP, JTUHAMOMETpP, COOOIIAIOUINECS] COCyAbl, OapoMeTp, pblyar, MOJABMXHBIA U
HETOABIKHBIN OJIOK, HAKIIOHHAS TUIOCKOCTh;

- XapaKTepu30BaThb MPHUHIMIMBI JEUCTBUS H3YyYEHHBIX MPUOOPOB U TEXHUYECKHUX
YCTPOMCTB C ONOPOM HAa UX ONMHUCaHUA (B TOM YHUCIIE: MOALIUIHUKN, YCTPOWCTBO BOJOIPOBOJA,
TUIPABIMYECKU TIpecc, MaHOMETp, BBICOTOMEp, MOPIIHEBOM HACOC, apeoMEeTp), HCIOJb3YS
3HaHUS O CBOMCTBax (U3MUECKUX SIBICHUH M HeoO0XoAuMble (U3UYECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

- TPUBOAUTH MpHUMEpbl / HAXOAUTh HMH(POpPMAIMIO O MpPUMEpax MPAKTUYECKOTrO
MCIOJIb30BaHUsl (PM3NYECKUX 3HAHUU B MIOBCEIHEBHOM >KM3HHU Ui oOecriedeHus: 6€301acHOCTH



npu oOpaiieHuu ¢ npuOoOpaMu U TEXHUYECKUMHU YCTPONCTBAMHU, COXpPAaHEHUS 3/I0POBbS U
COOJIIOJICHHSI HOPM 3KOJIOTMUYECKOT0 TIOBEICHUS B OKpY KalolleH cpene;

- coOmogaTh TpaBWIa TEXHUKH OE30MAacCHOCTH TpH pabore ¢ J1abopaTopHBIM
000pyI0BaHUEM;

- OCYUIECTBIIATh OTOOpP MCTOYHUKOB MHQOpMAIMU B ceTH MHTEpHET B COOTBETCTBUH C
3a/laHHbIM TIOMCKOBBIM 3alpOCOM, Ha OCHOBE HMEIOLIUXCA 3HAaHUM M MyTEM CpaBHEHUS
pa3IMYHBIX HCTOYHHMKOB BBIIEIATh HMH(OpPMAILMIO, KOTOpas SIBJISETCS MPOTUBOPEUMBON MIIU
MOYXET OBITh HEJJOCTOBEPHOM;

- UCTOJIb30BaTh MIPH BBINOJIHEHUN YY€OHBIX 3a/laHUi Hay4yHO — MOIMYJISIPHYIO JTUTEPATypy
(¢u3nUecKoro coaepXKaHusi, CIPABOYHbIE MaTepHajbl, pecypchl ceTu VIHTepHET; BIaJETh
npuéMaMyl KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus HHGOpPMALUKM W3 OAHOW 3HAKOBOM
CUCTEMBI B JIPYTYIO;

- co37aBaTh COOCTBEHHbIE KPaTKUE MUCbMEHHBIE U YCTHBIE COOOIIEHHsI Ha OCHOBE 2 — 3
UCTOYHHUKOB MH(POPMALUN (PU3UUECKOTO COAEPKaHMs, B TOM YHCIe IMyOIMYHO JeNaTh KpaTKue
COOOIllEHUsI O pe3ylibTaTaX MPOEKTOB WM Y4YEOHBIX HCCIEAOBAHUN; MPU 3TOM TIPAMOTHO
UCTIOJIb30BaTh M3YYEHHBIN MOHATUHHBIN ammapar Kypca (pU3UKH, CONMPOBOXKIATH BBHICTYIUICHUE
Mpe3CeHTAlNEN;

- IIPYU BBINOJIHEHUH Y4YEOHBIX IMPOEKTOB U MCCIENOBAHUMN pacHpelesaTh 00sS3aHHOCTH B
rpyIIe B COOTBETCTBUU C IIOCTaBICHHBIMHM 3aJadyaMH, CIEAUTh 3a BBIIOJHEHHEM ILIaHA
JEeICTBUH, aJJleKBaTHO OLIEHMBATh COOCTBEHHBIN BKJIAJ] B JESATEIbHOCTb I'PYIIIbI; BHICTPAUBATh
KOMMYHUKATUBHOE B3aMMOJICHCTBHUE, YUUTHIBASI MHEHUE OKPYKAIOLIUX.

Ilpeomemmnvie pezynromamul uzyuenus Kypca gpuzuku 8 Knacca:

[IpenMeTHbIe pe3yabTaThl JOJKHBI OTpPakaTh CPOPMUPOBAHHOCTH y OOYUAIOIIUXCS
YMEHHMN:

- MCIOJIb30BaTh IMOHATHUSA: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBU)KEHHE aTOMOB M
MOJIEKYJI, arperaTHble COCTOSIHUS BEIIECTBA, KPUCTAIIINYECKHE U aMOP(HbIE TeJla, HACBILIEHHBIN
Y HEHACBIIICHHBIA Map, BJIAXKHOCTh BO3/lyXa; TEMIEparypa, BHYTPEHHsSSI SHEpPrus, TEIIOBOM
JIBUTATENb; JJIEMEHTApHbIM J3JIEKTPUUECKUN 3apsii, AJIEKTPUYECKOE I10Jie, MPOBOJHUKU U
JUDJIEKTPUKH, TIOCTOSIHHBIN 3JIEKTPUUECKUM TOK, MATHUTHOE I10JIE;

- pasnuyarh sBIEHUS (TEIUIOBOE pacllMpeHHe /ckaTue, TeIllonepeaaya, TElIoBOe
paBHOBECHE, CMayMBaHUE, KallWUIAPHBIE SBJICHUS, WCIApEHUE, KOHACHCAlUs, IIJIaBJICHUE,
KpucTaJIM3anusl (OTBEpJEBaHUE), KUIIEHUE, TeIulonepenada (TerIonpoBOJHOCTh, KOHBEKIHS,
U3JIY4YEHHUE); SJIEKTPU3aIMsl Tel, B3auMOJICHCTBHE 3aps/ioB, JEMCTBHS AJIEKTPUUYECKOrO TOKa,
KOPOTKOE 3aMbIKaHUE, B3aUMO/IEHCTBUE MarHUTOB, JEHCTBUE MAarHUTHOTO TOJISl HA TPOBOJAHUK C
TOKOM) IO ONMCAaHUIO HUX XapaKTEpHBIX CBOMCTB M Ha OCHOBE OIBITOB, JEMOHCTPUPYIOLIMX
JTaHHOe (GU3HYECKOE SBJICHHE;

- pacro3HaBaTh MPOSBICHUE U3YyYEHHBIX (U3NUYECKUX SIBICHUM B OKpY)KalolLeM MUpe, B
TOM 4YHclie (U3NYECKUE SIBICHUS B NPUPOJE: NMOBEPXHOCTHOE HATSXKEHUE U KallWUIIpHbIE
ABJICHUS B IPUPOAE, KpUCTaluIl B mpupone, usnydeHue CoiHia, 3amMep3aHHe BOJOEMOB,
MoOpckue Opusbl, 00pa3oBaHHE pOCHI, TyMaHa, HHEs, CHEra; »JJIEKTPUYECKHE SIBJICHHS B
aTMocdepe, IMEKTPUUECTBO >KMBBIX OPraHU3MOB; MarHMTHOE moie 3eMiH, Apeid Mmorocos,
pOJIb MarHUTHOTO TMOJISI JAJI JKU3HU Ha 3emje, MOJSPHOE CUSHHUE;IPU 3TOM IE€PEBOJUTH
NPaKTUYECKYIO 3a/1auy B y4eOHYI0, BBIJICNIATh CYIIECTBEHHbIE CBOWCTBA /TIPU3HAKH (PU3NIECKUX
SIBIICHHUIA,

- XapakTepu30BaTh CBOWCTBa Tel, (U3WYECKHE SBICHHUS M TPOLECCHI, HCIOJIb3Ys
OCHOBHbBIE TOJIOKEHHUSI MOJEKYJISIPHO — KHHETUYECKOW TEOPUU CTPOEHHMsS BEIeCTBA, MPUHLIHUIT
CYINEPIIO3UINU TToJIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHs 3apsja, 3akoH Oma ams
yuacTka nenu, 3akoH Jxoyns — JleHna, 3akOH COXpaHEHHsl PHEpPruM; MpU STOM J1aBaTh
CJIOBECHYIO ()OPMYJIMPOBKY 3aKOHA U 3aIMCHIBATH €r0 MaTEMATUYECKOE BBIPAKEHHE;

- OOBSACHATH (pU3MUECKHE MPOIleCCHl W CBOWCTBA Tel, B TOM 4YHCIE€ U B KOHTEKCTE
CUTyalluil NMPaKTUKO — OPUEHTHUPOBAHHOI'O XapaKTEpa: BBIABIATH NPUYUHHO — CIIEJCTBEHHBIE
CBSI3HM, CTPOUTh OOBsICHEHHE U3 | — 2 JIOrMYecKHx MIaroB ¢ omopoil Ha 1 — 2 U3y4eHHBIX
CBOMCTBA (PU3NUECKUX SBICHUN, PU3NUECKUX 3aKOHOB U 3aKOHOMEPHOCTEH];



- pacro3HaBaTh IPOOIEMBI, KOTOPBIE MOXKHO PEIIUTh IPU MOMOLIH (PU3HUECKUX METOOB;
UCIIOJIb3YSl ONMCAHME MCCIEAOBAHUS, BBIACIATH INPOBEPSIEMOE IPEAINIOJIOKEHUE, OLEHUBATh
IPaBUIBHOCTb MOPsAKA IPOBEACHUS UCCIEI0BaHUs, A€IaTh BEIBOIbI;

- pemarb pacy€THble 3a7auyd B 2 — 3 JAEWUCTBUS, WCHOJB3YS 3aKOHBI M (HOPMYIIBI,
CBs3bIBalOIME (DU3MUYECKHE BEJIMYMHBI: Ha OCHOBE aHAJM3a YCIOBHMs 3aJaud 3allChIBATh
KpaTKoe YCJIOBHE, BBISBIIATH HEJOCTATOK JAHHBIX JUISl PEIICHHs 3a]aud, BHIOMpAaTh 3aKOHBI U
(bopMynbl, HEOOXOAUMBIE JUIsl €€ peleHMs, NMPOBOAUTh PacuéThl MU CPaBHUBATh IOJYyYEHHOE
3HaYeHHEe (PU3NIECKOHN BETMUMHBI C U3BECTHBIMU JTAHHBIMH;

- pacro3HaBaTh IIPOOJIEMbI, KOTOPBIE MOXKHO PEIIUTh IPU MOMOLIN (PU3HMUECKHX METO/I0B;
UCIIOJIb3YSl ONMCAHME MCCIEAOBAHUS, BBIACIATH IMPOBEPSIEMOE IPENAIIOJIOKEHUE, OLEHUBATh
IPaBUIBHOCTb MOPsAKA IPOBEACHUS UCCIEI0BaHUs, A€IaTh BEIBObI;

- TIPOBOJUTH OIBITHI MO HAOIIOJCHUIO (PU3UUECKUX SBICHUNA MM (PU3NUECKUX CBOWCTB
Tesl (KanWUISIpHBIE SIBJICHHUS, 3aBUCHUMOCTb JIaBJIEHUS BO3/AyXa OT €ro o0bEMa, TeMIepaTyphl;
CKOpPOCTH TIpOIlecca OCTBHIBAaHUSI / HarpeBaHHsl NpU M3IYy4EeHHHM OT LBeTa H3JIydaromen /
HOMVIOIIAIOIIEH MOBEPXHOCTH; CKOPOCTb HCHApEHMsI BOAbI OT TEMIIEpaTypbl XUAKOCTH H
wionaan €€ IMOBEPXHOCTH; 3JIEKTPU3AlMs Tl U B3aUMOJECHCTBUE DIIEKTPUUYECKUX 3apsJIOB;
B3aUMOJICIICTBHE TOCTOSHHBIX MAarHWTOB, BHU3yaJM3allMsl MarHUTHBIX HOJEH HOCTOSHHBIX
MarHuToB; JEUCTBUS MarHUTHOTO MOJIi HAa IPOBOJHUK C TOKOM, CBOICTBa AJIEKTPOMAarHura,
CBOWCTBA  3JIEKTPOJBUIATENIl  INOCTOSHHOINO  ToOKa):  (OpPMYIMpPOBAaThH  IpOBEpsieMble
IPENIOJIOKEHNS, COOMpPAaTh YCTAaHOBKY U3 IPEJIONKEHHOIO0 OOOpYIOBaHUS; OIHUCHIBATh XOJ
OIbITa U POPMYJIUPOBATH BBIBOJIBI;

- BBINOJIHATH NPSMbIE U3MEPEHUsI TEMIIEpaTypbl, OTHOCUTEIbHON BIAXKHOCTH BO3/1yXa,
CHJIBI TOKA, HAIIPSDKEHHs C UCIOJIb30BAHMEM aHAJIOTOBBIX MPUOOPOB M JATYMKOB (PU3NYECKHUX
BEJIMYMH; CPABHUBATh PE3YJIbTAaThl U3MEPEHUH C YUETOM 3aJaHHON aOCOIIOTHON MOTPELIHOCTH;

- NPOBOJUTH HCCIEIOBAHME 3aBUCUMOCTH OJHOM (U3MUECKON BEIMUYUHBI OT APYrod c
UCIIOJIb30BAaHUEM MPSMBIX H3MEpPEHUH (3aBUCHUMOCTb COIPOTUBIICHHUS IPOBOJHUKA OT €ro
JUIMHBI, TUIOILAAM MONEPEYHOr0 CEUYEHUs! U YAEIbHOIO COIPOTHBIIEHUS BEIECTBA IIPOBOJIHUKA;
CHJIBI TOKa, MJYILEro 4epe3 IPOBOJAHMK, OT HANpPSDKEHUS Ha IPOBOJHHUKE; HCCIEIOBaHHE
MIOCJIEAOBATENbHOIO M MApaJUIEIbHOIO  COCIMHEHUH  NPOBOJHUKOB):  IUIAHUPOBATH
HCCIJIEIOBaHKE, COOMPATh YCTAHOBKY U BBIMIOJIHATH U3MEPEHUS, CIEAYs NPEI0KEHHOMY IUIaHYy,
(bUKCUpOBaTh pPE3yNbTaThl IMOJYYECHHON 3aBUCUMOCTH B BHUjAE TaOIUIl U TpaduKoB, 1enaTh
BBIBO/JIbI 110 pPE3YJIbTaTaM HCCIIEIOBaHMS;

- NPOBOJUTH KOCBEHHBIE M3MeEpeHUs (U3NYECKUX BENWYMH (yAeTIbHas TEIIOEMKOCTh
BEIIECTBA, CONPOTUBJICHHE TPOBOJHUKA, paboTa W MOIIHOCTh JJIEKTPUYECKOIO TOKA):
IUTAHUPOBATh M3MEPEHMs, COOUPATh HKCIEPUMEHTANbHYIO YCTaHOBKY, CIEAys MpeaoKEeHHOH
MHCTPYKILUH, U BBIYUCIIATH 3HAUEHUE BEJTMUNHBI;

- co0mojaTh TNpaBWiIa TEXHUKM Oe30macHOCTH Mpu paboTe ¢ J1abopaTOpPHBIM
000pyI0BaHUEM;

- XapakTepu30BaTh MPHUHLMUIIBI JEHCTBHS M3YyYEHHBIX TNPUOOPOB U TEXHUYECKHUX
YCTPOMCTB C OMOPOM Ha WX OMHMCAaHUS (B TOM 4YHCIE: CUCTEMa OTOIJIEHUS IOMOB, TUTPOMETP,
napoBas ~ TypOMHa,  aMmepMeTp,  BOJbTMETP,  CUYETUMK  DJEKTPUYECKOM  SHEpruu,
AIIEKTPOOCBETUTENbHBIE  TPUOOpBI,  HarpeBaTelbHBIE  AJIEKTPONPUOOPHl  (IpUMEpHI),
IEKTPUYECKUE MPEIOXPAHUTENHN; DJIEKTPOMArHUT, 3JIEKTPOABUIaTENb IOCTOSIHHOIO TOKA),
UCIIONIB3YSl 3HAaHHUA O CBOMCTBax (DU3MYECKUX SBJICHMM U HeoOXoauMmble (Qu3ndeckue
3aKOHOMEPHOCTH;

- pacro3HaBaTh MPOCThIE TEXHUYECKHUE YCTPOMCTBA M H3MEPUTENbHbIE MPUOOPHI MO
cXeMaM M CXEMaTHYHbIM pPHCYHKaM (OKHUJKOCTHBIH TEpPMOMETpP, TEPMOC, IICUXPOMETD,
TUTPOMETp, JBUTATEIb BHYTPEHHETO CTOPAaHHUS, JJIEKTPOCKOI, PEOCTaT); COCTABISTH CXEMbI
IEKTPUYECKUX LENel € MOCIEAOBATEIbHBIM U TMapalIEIbHBIM COECJUHEHHEM 3JIEMEHTOB,
pasziunyasi ycJIoBHbIE 0003HAUEHHUSI SJIEMEHTOB 3JIEKTPUUECKUX LeTei;

- TPUBOAUTH MpHUMEpbl / HAaXOAUTh HH(OPMAIMIO O NpUMEpax MPAKTUYECKOTO
MCIIOJIb30BaHUsl (PU3NYECKUX 3HAHWM B MOBCEIHEBHOM XKHU3HU uid oOecrieueHus 0e30MacHOCTU



npu oOpalieHuu ¢ npubopamMM M TEXHUUYECKUMM YCTPOMCTBAMH, COXPAHEHHs 310pPOBbS U
COOJIIOIEHHSI HOPM IKOJIOTMYECKOTO IIOBEICHHS B OKPYXKaIOIIEH cpene;

- OCYIIECTBIIATH MOUCK MHGpOpManuu (U3NYECKOro conaepkaHus B ceTd MHTepHeT, Ha
OCHOBE MMEIOIUXCSA 3HAHUN U IYTEM CPaBHEHMs JOIOIHUTEIIBHBIX HUCTOYHUKOB BBIIEIATH
UH(POPMALINIO, KOTOpas SIBJIAETCS IPOTUBOPEUNBOM MM MOXKET OBbITh HEJOCTOBEPHOM;

- UCHOJIb30BaTh IIPU BBINOJIHEHNHU Y4€OHBIX 3aJaHUIl HAyYHO — MOMYJISIPHYIO JINTEPATypy
(GU3M4ecKOro coJepxkKaHUsA, CIPABOYHbIE MaTepuaibl, pecypchl ceTu VIHTepHeT; BlaieTh
npuéMaMi KOHCIIEKTHPOBAaHHS TEKCTa, MpeoOpa3oBaHus HMH(GOPMALUHM U3 OJHOM 3HAKOBOH
CUCTEMBI B IPYTYIO;

- Cco37aBaTh COOCTBEHHbIE INHCHMEHHBIE U KpAaTKHUE YCTHBIE COOOIIEHMs, 0000Imas
UH(POPMALIMIO U3 HECKOJBKUX MCTOUYHMKOB (PM3MUECKOIO COJEpKaHMs, B TOM 4YUCIE MyOINYHO
IPEACTaBIATh PE3YNbTaThl IPOCKTHOH WM HCCIEI0BATENbCKOM JEATEIBHOCTH; IIPH 3TOM
IPaMOTHO HCIOJb30BAaTh HM3YYECHHBbIM NOHATUIHBIN ammapaT Kypca (U3MKH, COIPOBOXKAATh
BBICTYIUICHUE IIPE3CHTALNEM;

- IpPU BBINOJHEHUM Y4YEOHBIX MPOEKTOB U HCCIENOBAaHUN (PU3NYECKUX IPOLECCOB
pacpenenars 005S3aHHOCTU B IPYIIIE B COOTBETCTBUU C MOCTABICHHBIMH 331a4aMU, CIECIUTh 3a
BBINOJIHEHUEM IIJIaHa JIEHCTBUH M KOPPEKTHUPOBAThb €ro, aJeKBaTHO OLIEHUBAThb COOCTBEHHBIN
BKJIaJl B J€ATEIBHOCTb I'PYIIIbI; BBICTPAaUBaTh KOMMYHUKAaTUBHOE B3aUMOJCICTBHE, IPOSBIIA
TOTOBHOCTb pa3peliatbh KOH(PIUKTHI.

Ilpeomemmnvie pesynvmamot uzyuenua Kypca puzuku 9 knacca:

[IpenmerHble pe3ynbTaThl JOKHBI OTpa)xaTb CHOPMHUPOBAHHOCTh Yy OOy4arOIIUXCS
YMEHHMN:

- HCIIOJIb30BAaTh IIOHATHSA: CUCTEMA OTCUETA, MaTepUallbHas TOYKA, TPaeKTOpHs,
OTHOCHUTEIBHOCTh MEXaHMYECKOTO ABMKEHUS, nedopmarus (ynpyras, IUlacTH4YecKas), TpeHue,
LEHTPOCTPEMUTENBHOE YCKOPEHHUE, HEBECOMOCTh U IEPETPY3KU; LIEHTP TSKECTH; aOCOIIOTHO
TBEPAOE TENO, IEHTP TSHKECTU TBEPAOTO TENIa, PABHOBECHE; MEXaHHMUECKHE KOJICOAHHS U BOJIHBI,
3BYK, HH(QPA3BYK U YJIbTPa3BYyK; AJIEKTPOMArHUTHHIC BOJHBI, IIKaJla 3JIEKTPOMArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh M TAJIIbHO30PKOCTh, CIIEKTPhI UCIIYCKaHMS U MOTJIOLICHUS; anbda -, 6eta - u
ramma — U3J1y4eHHMsl, U30TOIIbI, siiepHAasi DJHEPTreTUKA;

- pa3in4arh SBJIEHUS (PABHOMEPHOE M HEPAaBHOMEPHOE MNPSMOIMHEHHOE JABHIKEHHE,
PAaBHOYCKOPEHHOE IpPSIMOJIMHEHHOE JABMXKEHHUE, CBOOOAHOE MaJeHHe Tel, PaBHOMEPHOE
JBYDKEHUE TI0 OKPYKHOCTH, B3aUMOJICHCTBHE TeEJl, PEAKTUBHOE [BU)KEHUE, KOJIEOaTEIbHOE
JBIKCHUE (3aTyXalolle U BbIHYKACHHBIE KoJeOaHUs), PE30HAHC, BOJIHOBOE JIBMIKEHHE,
OTpak€HHE 3ByKa, OJJIEKTPOMAarHUTHAas MHIAYKLUS, MPSIMOJIMHEHHOE pPacIpOCTpaHEHHUE,
OTpa)XCHUE U NPEIOMIIEHHE CBETA, IIOJHOE BHYTPEHHEE OTPAXKEHUE CBETA, Pa3lIoKEHUE Oenoro
CBETa B CIEKTP U CIOKEHUE CIEKTPAIbHBIX I[BETOB, E€CTECTBCHHAs paJUOAKTUBHOCTS,
BO3HMKHOBEHUE JINHEHUATOTO CIIEKTpa U3Jy4eHHUsI) 0 OMMCAHUIO UX XapaKTEePHBIX CBOWCTB U Ha
OCHOBE OIBITOB, IEMOHCTPUPYIOLINX JaHHOE (PU3NUECKOE SBICHUE;

- pacrio3HaBaTh MPOSBJICHUE M3YYEHHBIX (PM3MUECKUX SABJICHUN B OKpYXKarolleM Mupe (B
TOM 4HcIIe (PU3NUECKUE SIBJICHUS B IPUPOJIE: IPUIUBBI M OTJIMBBI, JBUKeHUE MIaHeT CollHeuHOM
CUCTEMBI, DPEAKTHBHOE JIBWKEHUE >KMBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB JXHUBOTHBIMU,
3eMIIETPSICEHUE, CEHCMHUYECKHE BOJHBI, I[yHAaMH, 3XO, I[BETa TeJ, ONTHYECKHE SIBICHHS B
npupoje, OuoIOrudYeckoe JAeiicTBUE BUAMMOIO, YyIbTPA(UOIETOBOIO U PEHTIEHOBCKOIO
U3IY4YEeHUH; €CTECTBEHHBIH paJMOAKTHBHBIM (OH, KOCMHUYECKHE Jy4H, pagHOaKTHBHOE
U3IIy4YEHUE MPUPOAHBIX MHUHEPAJIOB;IEUCTBUE PAJUOAKTHBHBIX HW3JIyYEHUH Ha OpraHU3M
YeJI0BEKa), IPU 3TOM IEPEBOJUTh MPAKTUYECKYIO 3a/1a4y B y4eOHYIO, BBIACIATh CYIIECTBEHHBIE
CBOWCTBA / MPU3HAKHN (PU3HUECKUX SBICHUH;

- OMNMCHIBATh M3YYEHHBIC CBOMCTBA TeN U (U3NYECKHUE SIBICHUS, HCIIONbB3Ys (pU3NUECKue
BEJIMYMHBI (CPEAHSISI U MTHOBEHHAsl CKOPOCTh TeJla IPU HEPAaBHOMEPHOM JBHXEHHUH, YCKOPEHUE,
nepeMeleHe, MyTh, yIJIOBas CKOPOCTb, CHJIA TPEHMsA, CHJA YINPYrOCTH, CHJIA TSKECTH,
YCKOpeHHE CBOOOAHOrO MajeHHs, BEC Tela, MMIYIbC Tella, UMIIYJIbC CHIIbI, MEXaHUYECKas
paboTa M MOIIHOCTb, NOTEHIMAJIbHAS SHEPIUs Tela, MOJHATOrO Haj MOBEPXHOCTBIO 3E€MIIH,
NOTEHLMAbHAsL DHEPIUsl CKATOW NPYKHUHBI, KHHETHUYECKAs DHEPIUs, IOJIHAs MeXaHWdecKas
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SHEprus, MepuojJ M 4YacToTa KoJieOaHWi, JJIMHA BOJHBI, IPOMKOCTh 3ByKa M BBICOTa TOHA,
CKOPOCTb CBE€Ta, IIOKAa3aTejib IPEJOMIIEHUS CpEAbl); MpPH ONMCAHWU IPABUIBHO TPAKTOBATh
buznyecKuil CMBICT UCHOIb3YEMbIX BEJIMYUH, 0003HAUEHUS U €AUHMIIBI (U3UYECKUX BEIUYHH,
HAXOJAUTh (OPMYIIBI, CBS3BIBAIONINE JAaHHYIO (PU3HUECKYI0 BEMYMHY C JIPYTMMH BEIMYMHAMHU,
CTPOUTH TpapUKU U3YUYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUUMH;

- XapaKTepH30BaTh CBOICTBA Tel, (pU3MUECKUE SBJICHUS U MPOLECCHI, HCIONB3Ys 3aKOH
COXPaHEHUS SHEPTUH, 3aKOH BCEMHUPHOTO TATOTEHMSI, MPUHIUI CYNEPIIO3ULIUN CHUJI, PUHLIHUII
OTHOCUTENIbHOCTH [anunes, 3akoHbl HbBIOTOHA, 3aKOH COXpaHEHMsI MMIIYJIbCA, 3AKOHBI
OTpaKeHUsSI U MPEJIOMIICHUSI CBETA, 3aKOHBI COXPaHEHUs 3apsSJ0BOIO M MAacCOBOTO YHUCEN MPHU
SJICPHBIX PEaKIUsAX; MPU ITOM JIaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA W 3aMUCHIBATH €TO
MaTeMaTUYECKOE BBIPAKEHUE;

- 00BACHATH (hU3MYECKHE TPOLECCHl M CBOWCTBA TeJl, B TOM YHWCIE U B KOHTEKCTE
CUTyalluil MPaKTUKO — OPUEHTHPOBAHHOIO XapakKTepa: BBIABIATH MPUUYUHHO — CIIEJCTBEHHbBIC
CBSI3U, CTPOUTH OOBSICHEHHWE M3 2 — 3 JIOTMUECKMX IIaroB C OMOpoil Ha 2 — 3 M3y4YEHHBIX
CBOICTBa (PU3MUECKUX SABICHUH, (PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

- pemaTh pacuéTHbIE 3a7a4M (OMUPAIOIIUECs Ha CUCTEMY U3 2 — 3 ypaBHEHUH ), UCTIOIb3YS
3aKOHbI U (OPMYIBI, CBs3bIBAIONINE (PU3NYECKHE BEIUYMHBI: Ha OCHOBE aHaIN3a YCJIOBHS
3a/la4il 3allMChIBaThb KPATKOE YCJIOBHE, BBIABIATH HEAOCTAIOLIME WM HM30BITOYHBIE JIAHHBIE,
BbIOUpATh 3aKOHBI M (HOPMYIIbI, HEOOXOIUMBIE AJIsi PEUICHHUS, TPOBOAUTH PACUETHI M OIICHUBATh
PEATUCTUYHOCTD MOJIYYEHHOTO 3HaUeHUsI (PU3MUECKON BEIMIHMHEI,

- pacrno3HaBaTh Mpo0IeMbl, KOTOPbIE MOKHO PEIIUThH MPH MOMOIIU (PU3HUECKUX METOJIOB;
UCIIOJIb3YSl ONMCAHME MCCIEAOBAHUS, BBIACIATH MPOBEPSIEMOE IPENAIOJIOKEHUE, OLEHUBATh
MPaBUJIBHOCTh TMOPSJIKA MPOBEJICHUS MCCIEAOBaHUs, JeJaTh BBIBOJBI, WHTEPIPETHPOBATH
pe3yabTaThl HAOIIOACHUN U OTIBITOB;

- TIPOBOJAMTH OMBITHl MO HAOMIOACHUIO (DU3MUECKUX SIBICHUU WM (PU3UYECKHX CBOWCTB
Ten (M3ydyeHue BTOoporo 3akoHa HploToHa, 3aKOHAa COXpaHEHUs YHEPIHM; 3aBUCUMOCTH IEpUOJIa
KoJie0aHu# MPY)KMHHOTOMAasiTHUKA OT MAaccChl Ipy3a U KECTKOCTU MPY>KUHBI U HE3aBUCUMOCTD OT
aAMIUTATYIBI MaJIbIX KOJeOaHWi; PSIMOJIMHEHHOE PaclPOCTPAHCHHE CBETA, PA3JIOKCHHE OCSIIOT0
CBETa B CIIEKTP; U3y4eHHE CBOMUCTB M300pa)keHUs B IJIOCKOM 3€pKajie U CBOMCTB M300pakeHUs
npeaMeTa B coOuparolei JIMH3€e; HaOI0eHHE CIUIOUIHBIX U IMHEHYaThIX CIIEKTPOB U3JTyUeHus):
CaMOCTOSITENIbHO COOMpaTh YCTAaHOBKY M3 U30BITOYHOIO HabOpa 000pYyOBaHUS; ONMHMCHIBATh X0/
OTbITa U €r0 Pe3yJbTaThl, GOPMYJINPOBATH BHIBOJIBI;

- IPOBOJUTH NPU HEOOXOJUMOCTH CEpHUI0 TNPSMBIX H3MEPEHUi, oIpenelnss cpeaHee
3HAYCHHUE U3MEPSIEMON BeTUINHBI ((POKYCHOE PACCTOSIHHE COOMPAIOIIEH JTMH3bI); 000CHOBHIBATH
BBIOOp criocoba u3MepeHus / u3MepUTENLHOro Ipudopa;

- NPOBOJUTH HCCIIEOBaHHE 3aBUCUMOCTEH (PU3MUECKUX BEIMYHMH C HCIOJIb30BAHHUEM
OpSMBIX W3MEPEHUH (3aBUCHUMOCTH IYTH OT BPEMEHHU IPHU PaBHOYCKOPEHHOM JIBWXKEHHU Oe3
HAYaJIbHOM CKOpPOCTH; Mepuoja KojJeOaHWH MaTeMaTH4YeCKOro MasTHHMKA OT JUIMHBI HUTH;
3aBHCHUMOCTH YIJIa OTPaKEHHsI OT yIJla MaJieHus): IUIaHUPOBaTh HCCIEI0BAHNE, CAMOCTOSITEIBHO
coOuparbh YCTaHOBKY, (UKCHUpPOBaTh pE3yibTaThl IOJYYEHHOW 3aBUCHUMOCTH (PU3HUECKUX
BEJIMYMH B BUJE TaOIMIl U TpadUKoOB, A€1aTh BBIBOABI 110 pe3yabTaTaM HCCIeI0BaHUS;

- TPOBOJUTH KOCBEHHBIE M3MEPEHUS (PU3UUYECKHX BEIUYMH (CpelHss CKOpOCTh U
YCKOpEHHE Tela MpHU pPaBHOYCKOPEHHOM JIBUKEHHUHU, YCKOPEHHE CBOOOIHOIO MaJeHHUs,
KECTKOCTh MPYKUHBI, KOADPUIMEHT TPEeHUS CKOJIbKEHUs, MeXaHudyeckasi paboTa U MOIIHOCTb,
4acToTa M MepHoj KojeOaHHi MaTeMaTH4YeCKOro M MPY)KMHHOTO MasTHUKOB, ONTHYECKas CHIIa
coOuparomied  JIMH3BI, PAJAMOAKTUBHBIN  (OH): IUIAHMpPOBATH H3MEpPEHHsS;  coOMpaTh
AKCIEPUMEHTAIbHYIO YCTAaHOBKY U BBIMOJIHATh U3MEPEHHUS, CIIENYS NPEUI0KEHHON NHCTPYKIUY;
BBIUMCIISATH 3HAYEHHE BEIMYMHBI U aHAJIM3UPOBATh MOJIYYEHHbIE PE3YIbTaThl C YUETOM 3aJaHHOU
MOTPEIIHOCTH U3MEPEHUN;

- pa3jauyaTh OCHOBHBIE NpPHU3HAKK HM3YyYEHHBIX (PU3NYECKUX MOjEeJeil: MarepuaabHas
TOYKa, a0COIOTHO TBEP/OE TEJIO, TOUCUHBIH UCTOUHUK CBETA, JIyd4, TOHKAs JIMH3a, MIaHEeTapHas
MoJieIb aTOMa, HYKJIOHHAsl MOJIeIb aTOMHOTO f/Ipa;



- XapakTepu30BaTh MPHHLMUIIBI JEHCTBHS HM3YyYEHHBIX MNPHUOOPOB U TEXHUYECKHUX
YCTPOMCTB C ONOpPOM Ha MX ONMCAHUA (B TOM YHUCIE: CIHMJIOMETP, AATYMKU IOJIOKEHUS,
pacCTOsHUS W YCKOPEHUs, pakeTa, 3XOJO0T, O4YKH, IEpUCKOIN, (oToammapar, ONTUYECKHE
CBETOBO/Ibl, CIEKTPOCKOII, J03UMETp, Kamepa BuibcoHa), ucnonb3ys 3HaHMS O CBOMCTBax
(bu3nuecKkux sBIECHUNH U HEOOXO UMbl (PU3UYECKHE 3aKOHOMEPHOCTH;

- coOmojgath TpaBWiIa TEXHUKH O€30macHOCTH Mpu pabore ¢ J1abopaTOpPHBIM
000opyI0BaHNEM;

- UCIOJIb30BAaTh CXEMbI U CXEMaTHUYECKHE PUCYHKH U3YUYEHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEPUTENIBHBIX MPUOOPOB M TEXHOJIOIMYECKMX IIPOLECCOB MPHU PpEHIEHUH Yy4eOHO —
NPAaKTUYECKHUX 3a]a4; ONTHYECKUE CXEMBbI ISl IIOCTPOCHUS U300paKEHUH B TIIOCKOM 3epKaje U
coOuparoniei JIMH3e;

- TPUBOAUTH MpPHUMEPbl / HAXOAUTh HH(OPMAIMIO O NpUMEpax MPAKTUIECKOTO
UCIOJIb30BaHUS (PU3MUECKUX 3HAHUN B IMOBCEIHEBHOMW >KM3HU JAJs oOecreueHus: 0€30MacHOCTH
npu OOpalieHuu C MpuOopaMM W TEXHHUYECKUMH YCTPOHMCTBAMH, COXpPAHEHHS 3J0POBbS M
COOJIIOJIEHHSI HOPM 3KOJIOI'MYECKOI0 TIOBEACHUS B OKpY Kartollel cpeie;

- OCYIIECTBJIATH TOUCK HH(POpPMALUU (PHU3MUYECKOTO coaepkaHHus B ceTn VHTepHer,
CaMOCTOSITENIbHO ~ (OPMYNUPYs  IMOUCKOBBI  3ampoc, HAXOAUTh IYTH  OINpeleNeHUs
JIOCTOBEPHOCTH MOJYYCHHOW MH(POPMAIMK Ha OCHOBE MMEIOIIUXCS 3HAHUK M JIOMOJTHUTEIBHBIX
VCTOYHUKOB;

- UCNOJIb30BaTh IIPU BBINOJIHEHUN YYE€OHBIX 3a/laHUi Hay4yHO — HOIMYJISIPHYIO JTUTEPATyPy
(Gu3MUecKoro coaepXkaHus, CIPABOYHbIE MaTepHajbl, pecypchl ceTu VIHTepHeT; BIaleTh
npuéMaMu KOHCIIEKTHPOBAaHUS TEKCTa, NMpeoOpa3oBaHMs WHGOpPMAIMKA W3 OJHOW 3HAKOBOM
CUCTEMBI B IpYTYIO;

- CO3/1aBaTh COOCTBEHHBIEC MMCHbMEHHBIC M YCTHBIE COOOIIEHHSI HA OCHOBE MH(OpMAITNH U3
HECKOJIbKUX HCTOYHHMKOB (DPU3MUYECKOrO coJiepKaHMsl, MyOJIMYHO MPEACTaBIATh PEe3yJbTaThl
IPOEKTHOM WJIM HCCIIE0BATENbCKOM JAESITENbHOCTH; IPU 3TOM TIPAaMOTHO HCIOJIb30BaTh
U3y4EHHbIN NOHATUIHBIN anmapar u3y4aeMoro pasjena (pU3MKU U CONPOBOXKIATh BHICTYIUICHUE
npe3eHTaluen ¢ y4éToM 0COOEHHOCTEN ayIUTOPUN CBEPCTHUKOB.

Boinycknuk ocHO6HOI WIKOIbI HAYUUMCA:

- coOmoaTh IpaBuia OE30MACHOCTH M OXpaHbl Tpyda Npu padoTe ¢ y4eOHBIM U
71a00paTOpHBIM 000PYI0OBaHUEM;

- TMIOHUMAaTh CMBICI OCHOBHBIX (PM3MYECKMX TEPMHMHOB: (pu3mUeckoe Teyo, GpU3nyecKoe
SBJICHUE, PU3NYECKas BEIIMUMHA, €AUHHUIIBI H3MEPEHUS;

- pacrno3HaBaTh NMPoOJIEMbl, KOTOPbIE MOYKHO PEIIUTD MPHU MOMOIIU (GU3UUECKUX METO/I0B;
AQHAJIN3UPOBATH OTIENIBHBIE 3TAIbI IPOBEACHUS UCCIEN0BAHNN U HHTEPIIPETUPOBATD PE3YIIbTATHI
HAOJIIOJICHUI H OIBITOB;

- CTABUThH OIIBITHI 110 UCCIIEAOBAHUIO (PU3UUECKUX SIBICHUH MU (U3NUYECKUX CBOMCTB TEI
0e3 WCIOJIb30BaHUS MPSAMBIX M3MEpPEHUM; MpH 3TOM (popMmynHpoBaTh MpodieMy/3agady
y4eOHOT0 KCIEPHUMEHTa; COOMpaTh YCTaHOBKY M3 MPEAJIOKEHHOTO 000pYA0BaHMS; MPOBOAUTH
OTIBIT U POPMYITUPOBATH BHIBOJIBI.

Ilpumeuanue. 1lpu mnpoBeeHUN HCCIENOBAHUSA (PU3MUECKUX SBICHUN H3MEpHUTEIbHbIE
npuOOpbl UCHOJB3YIOTCS JIMIIb KaK JaTYUKH HM3MEPEeHUS (PU3NYECKUX BEJIWYMH. 3amucu
MOKa3aHUN MPSAMBIX U3MEPEHUN B 3TOM CiIydae He TpeOyeTcs.

- IOHUMATh POJIb HKCIIEPUMEHTA B MOJTyYEHUH HAYYHOH MH(pOpMAIUH;

- IPOBOAMTH IPSIMbIE U3MEPEHHsI (PU3NUECKUX BETMUMH: BpPEMsl, pacCTOSIHUE, Macca Tela,
o0wem, cuia, Temneparypa, arMochepHoe JaBlieHHe, BIAXXHOCTh BO3/yXa, HalpsDKEHHE, cuiia
TOKa, paAMallMOHHBIA (OH (C UCIOIB30BAHUEM JO03UMETPA); MPU 3TOM BBIOMPATH ONTUMAIBHBIN
Croco0 U3MepEeHus U UCI0Ib30BaTh MPOCTENIIINE METO bl OLIEHKH MOTPEIIHOCTENH U3MEPEHHH.

Ilpumeuanue. Jlrobas yuebHas mporpamma JOJDKHA 0OecrieuyrBaTh OBJIAJCHHE MPSIMBIMU
M3MEPEHUSIMU BCEX MEPEUNCIICHHBIX (PU3MUECKUX BETUYHH.

- NPOBOAMUTH HCCIENIOBAaHHE 3aBHCUMOCTEH (PU3MUECKUX BEIMYUH C HCIOJIB30BAaHHEM
OpSIMBIX M3MEPEHM: MpPU OSTOM KOHCTPYHPOBAaTh YCTAHOBKY, (UKCHPOBATh PpPE3YJIbTATh
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MOJIyYEHHOM 3aBUCUMOCTH (PU3UYECKUX BEJIMYHMH B BUJE TaOIUI] U TpadUKOB, JeJIaTh BBHIBOJbI
10 Pe3ybTaTaM MCCIEA0BAHUS;

- MPOBOJIUTH KOCBEHHBIE U3MEpPEHUS (PM3UUECKUX BEJIMYMH: TPU BBITOJIHEHUU U3MEPEHUM
coOMpaTh SKCHEPUMEHTAIBHYIO YCTAHOBKY, CIEAysl MPEAJIOKEHHOWM HHCTPYKLHMH, BBIYUCISATH
3HAUYEHHUE BEJIMYMHBI U aHAJIM3UPOBAThH MOJIYYEHHBIE PE3YIbTaThl C YUETOM 33JJaHHOM TOYHOCTH
U3MEPEHU;

- AQHAJU3HMPOBATh CUTYallUH NPAKTUKO-OPHUEHTHPOBAHHOI'O XapaKTepa, Y3HaBaTh B HHX
MPOSIBIICHUE M3YYEHHBIX (DU3WYECKUX SBICHUM WM 3aKOHOMEPHOCTEH U MPUMEHSTH
UMEIOLIUECs 3HAaHUS 7151 UX OOBSICHEHHUS;

- MOHUMATh IPHUHIIUIIBI ICHCTBUS MAaIINH, MPUOOPOB U TEXHUYECKUX YCTPOUCTB, YCIOBUS
ux 0€30IaCHOr0 MCIOJIF30BaHUs B TOBCEIHEBHOM JKU3HH;

- UCTOJIB30BATh MPH BHIMOJIHEHUN YUEOHBIX 337a4 HAyYHO-TIOMYISIPHYIO JIUTEpaTypy O
buznyecKuX SIBICHUAX, CIIPABOYHBIE MaTepUabl, pecypchl IHTepHET.

Buvinycknuk noyuum 603M0MCHOCHb HAYUUMbCA:

- O0CO3HaBaTh IIEHHOCTb HAy4YHBIX HCCJIEOBAaHHUM, poJib (QU3UKU B pPACHIMPEHUU
IpeCTaBICHUN 00 OKPYXKAIOIIEM MUPE U €€ BKJIAJ B yIy4IlIEHUE KauecTBa KU3HH;

- UCIOJIb30BaTh MPUEMBI MOCTPOCHUS (DU3MUECKUX MOJeNeH, MOUCKa U (HOPMYIUPOBKU
JI0KA3aTeJIbCTB BBIABUHYTHIX THIIOTE3 M TEOPETUYECKHX BBIBOJIOB HA OCHOBE SMIUPUYECKHU
YCTaHOBJICHHBIX (DAKTOB;

- CpaBHHMBATh TOYHOCTh W3MEpPCHHs] (U3MUYSCKUX BEIMYMH [0 BEIUYHHE WX
OTHOCHUTEJIbHOM NMOTPEIIHOCTH MPU IPOBEICHHUHU MPSMBIX U3MEPEHUM;

- CaMOCTOSITEIbHO IPOBOJUTH KOCBEHHBIE H3MEPEHMsS] U HCCIEIOBaHUS (PU3NYECKUX
BEJIMYMH C MCIIOJIb30BAHUEM PA3IIMYHBIX CIIOCOO0B M3MepeHus: (PU3MUEeCKUX BETUYHH, BHIOMPATh
CpeACTBa M3MEPEHHUsI C Y4eTOM HEOOXOJMMON TOYHOCTH HW3MEpEeHUi, 0OOCHOBBIBATH BHIOOD
crocoba M3MepeHus, aJeKBATHOrO MOCTABJICHHOH 3a7aue, MPOBOAUTH OLIEHKY JOCTOBEPHOCTH
IIOJIy4EHHBIX PE3YJIbTATOB;

- BOCIPHHHMATh HH(MOpMALKI0 (QUIUYECKOTO COJEPKAHHUA B HAay4YHO-TIOMYJISAPHOM
JUTEpaType W CPEACTBaX MAacCOBOM HMH(POPMALWHU, KPUTUYECKH OIECHHBATH IOJyYCHHYIO
nH(pOpMaIINIO, aHATU3HUPYS €€ COoJIepKaHre U TaHHbIe 00 UCTOUYHUKE WH(OPMAIINK;

- co371aBaTh COOCTBEHHBIE MHUCbMEHHBIE M YCTHBIE COOOIIEHUS O (PU3MUECKUX SIBICHUSX
HA OCHOBE HECKOJIBKHUX MCTOYHHUKOB MH(OPMAIINH, COMTPOBOXK/IATH BBHICTYIIJICHHE TIPE3CHTAIINUEH,
YYUTHIBAsE 0COOCHHOCTH ayJAUTOPUU CBEPCTHUKOB.

Mexanuueckue sagnenun. Boinycknuk nayuumces:

- pacro3HaBaTh MEXAaHUYECKHE SIBJICHUS U OOBSCHATH HA OCHOBE MMEIONIUXCS 3HAHUM
OCHOBHBIE€ CBOMCTBA WJIM YCIIOBUSI IPOTEKAHUS ITUX SBJICHUN: PABHOMEPHOE U HEPABHOMEPHOE
JBUJKCHHE, PABHOMEPHOE M PAaBHOYCKOPEHHOE NPSIMOJMHEWHOE JIBH)KEHHE, OTHOCHUTEIBHOCTH
MEXaHUYECKOTO JIBIKEHUS, CBOOOHOE TMa/IeHHe Tell, pPABHOMEPHOE JIBUKEHHE TI0 OKPYKHOCTH,
WHEpILIMS, B3aUMOJICIICTBHE TEJl, PEAKTUBHOE JBH)KEHUE, MEpeaada JaBJICHHUS TBEPAbIMHU TEJIAMH,
KUAKOCTAMH M Ta3aMu, aTMoc(epHoe [aBlieHUE, MIIaBaHWE TeJ, PAaBHOBECHE TBEPIBIX TEll,
UMEIOUINX 3aKpeIJIEHHYI0 OCh BpallleHUs, KojiedaTeIbHOE [BHUKEHHE, PE30HAHC, BOJHOBOE
JBUXKEHHE (3BYK);

- ONKCHIBAaTh H3YYECHHBIE CBOWMCTBA TE€JI W MEXAHUYECKUE SBIICHUS, HCIOIb3Ys
¢u3nveckre BEIMYUHBL: MyTh, IepeMeleHe, CKOPOCTb, YCKOPEHHUE, Iepro] 00palleHus, Macca
TeNa, IJIOTHOCTh BEIECTBa, CUjia (CHUjla TSDKECTH, CHJIa YNPYroCcTH, CUJIa TPEHMs), AaBJICHUE,
UMIyIbC TeNla, KUHETUYEeCKash HHEpPrusi, NMOTCHIMalbHas DJHEPrus, MexaHudeckas padora,
MexaHnudeckas MorHocTh, KIIJ[ mpu coBepmieHnu paboThl € HMCHOJB30BAaHUEM IIPOCTOTO
MeXaHHM3Ma, CHJIa TPEHUsI, aMIUIUTY/1a, IEPHOJ] U YacToTa KojeOaHuM, UIMHA BOJTHBI B CKOPOCTh
€e pacmpoCTpaHEHUWs; TpPU ONUCAHWW TPABUIBHO TPAKTOBAaTh (DU3WYECKUA  CMBICI
UCTIONIB3YEMBIX BEIIMYMH, WX OOO3HAUEHUS M EIUHUIBI U3MEpPEeHHs, HaXOAUTh (HOPMYIIHI,
CBSI3BIBAIOIINE JAHHYIO (PHU3WYECKYIO0 BEIMUMHY C APYTUMHU BETUYMHAMH, BBIYHCIATH 3HAYCHUE
(bu3UYECKOI BETUYMHBL;

- AQHAJIM3UPOBATh CBOMCTBA TEJ, MEXAaHUYECKHE SBJICHHMS W IIPOLECCHI, HCIOJIb3Ys
(dbu3nyecKrue 3aKOHBI: 3aKOH COXPAaHEHHUsS JHEPTHH, 3aKOH BCEMHPHOTO TITOTCHHsI, MPUHIIHII
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CyMepro3uiuu cwi (HaxoxaeHue paBHoxencTBytomei cuibl), I, 11 u III 3akonsr HeroToHa,
3aKOH COXpaHEHUs HMIyibca, 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena; mpu 3TOM
pa3ianyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA U €r0 MaTEMaTHYECKOE BBIPAXKEHUE;

- pa3jauyYaTh OCHOBHBIC MPH3HAKKM HM3YYEHHBIX (U3UYECKUX MOJEINEH: MarepualibHas
TOYKa, MHEPLIMAJIbHAs CHCTEMa OTCYETa;

- pemiaTth 3a7a4d, WCMONb3ysd (PU3MYECKHe 3aKOHBI (3aKOH COXPAHEHUsS DHEPTHH, 3aKOH
BCEMUPHOTO TAroTeHus, npuHiun cynepnosunuu cui, [, II u III 3akonsr HeroToHa, 3akoH
COXpaHCHHSI HWMITYJIbca, 3akoH ['yka, 3akoH Ilackamst, 3akoH Apxumena) u Hopmyisl,
CBS3BIBAOIIME (PU3NYECKUE BEIUYHMHBI (IIyTh, CKOPOCTb, YCKOPEHHME, Macca Telsa, IIOTHOCTb
BEILIECTBA, CUJIA, JAaBJICHUE, UMITYJIbC Tejla, KHHETHYECKas SHEPrus, MOTCHIMAIbHAS IHEPTHUs,
MexaHuuyeckass pabora, mexanudeckas mourHocth, KIIJl mpocroro mexaHusma, cuila TpEHHUS
CKOJIBKEHUSI, KOOP(DUITUSHT TPEHUS, aMIUIUTY 1a, IEPUO M YaCTOTa KOJeOaHUM, AJTMHA BOJHBI U
CKOPOCTh €€ pPAacIpOCTpPaHEHMs): Ha OCHOBE aHallu3a YCIIOBUS 3a/layl 3allMChIBaTh KpaTKoe
YCIIOBUE, BBIICTATh (PU3WYECKHE BEIMYMHBI, 3aKOHBI W (OpPMYJbl, HEOOXOAMMBIE IS €€
pelleHus, MPOBOJUTh PacueThl U OICHUBATh PEAIbHOCTh MOJYUYEHHOTO 3HAYeHUsS (PU3nUecKoin
BEJINYUHBI.

Boinycknuk noayuum 603mMo0iCHOCHb HAYUUMbCA:

- HCTOJIb30BaTh 3HAHUA O MEXAaHUYECKUX SBJICHUSX B TOBCEAHEBHOW >KU3HU IS
oOecrnieueHrs 6€30MacHOCTH MpU OOpaIlleHUH C MPUOOPAMU U TEXHUYECKUMU YCTPONUCTBAMHU, JIJIS
COXpPaHEHHs 37I0POBBS U COOIOJICHHS] HOPM 3KOJIOTMYECKOTO MTOBEJICHHS B OKPYKaIOIIEeH cpeie;
MPUBOJIUTH MPUMEPHl MPAKTUYECKOTO HCIOIB30BAHUS (PU3NYECKHX 3HAHUH O MEXaHHUYECKUX
SBIICHUSAX W (PU3NYCCKUX 3aKOHAX; MPHMEPHI HCIIOJIb30BAHHUS BO300HOBIISIEMBIX HCTOYHUKOB
SHEPTUU; IKOJIOTUYECKUX MOCIEACTBUI HCCIeI0BaHUS KOCMUYECKOTO TPOCTPAHCTB;

- pa3iuyaTh TPaHWIBl MPUMEHUMOCTH (U3NISCKUX 3aKOHOB, TOHUMATh BCEOOIIUI
xapaktep (yHIaMEHTANIbHBIX 3aKOHOB (3aKOH COXPAHEHHUS MEXaHHYEeCKOW SHEpruu, 3aKOH
COXpaHEHUSI MMIYJIbCa, 3aKOH BCEMHUPHOTO TATOTEHHWS) W OTPAHUYEHHOCTH HCIOJIb30BAHUS
YaCTHBIX 3aKOHOB (3aKkoH ['yka, Apxumena u 1ip.);

- HaXOAWTh AaJeKBATHYIO TMPEIUIOKEHHOW 3ajade (PU3MUECKYI0 MOJENb, pPa3peliaTh
npobiieMy Kak Ha OCHOBE HMEIOIIMXCS 3HAHUH MO0 MEXaHWKe C HCHOJIb30BaHUEM
MaTeMaTUYeCKOro arnrapara, Tak U Py MOMOIIH METOJIOB OIICHKH.

Tennogvie aénenun. Boinycknuk nayuumcesa:

- pacrno3HaBaTh TEIUIOBBIC SIBJICHUSI U OOBSICHATH Ha 0a3e MMEIONIUXCSl 3HAHUW OCHOBHBIE
CBOICTBa WJIM YCJIOBUS TPOTEKAHUS ATHX sBIeHUU: nuddysus, usmeHeHHe oObema Tel MpH
HarpeBaHuu (OXJIAXKACHUH), OOIbIIasl CKUMAEMOCTh Ta30B, Majlasg C)KMMAEMOCTh KHUIAKOCTEH U
TBEpJBIX TEJ; TEIUIOBOE PAaBHOBECHE, UCIAPEHUE, KOHACHCALU, TJIaBICHUE, KPUCTAILIIU3ALINS,
KHIIEHUE, BJIAXHOCTb BO3/yXa, pPa3jU4HBbIC CIOCOOBI Terionepenadn (TerIonpoOBOIHOCTb,
KOHBEKIIMSI, H3JIY4YCHHE), arperatHble COCTOSHHUS BEIIECTBA, IMOTJIOMIEHUE SHEPTrUu MpHU
WCIIapEHUN >KUJIKOCTA M BBIJICJICHUE €€ MPHU KOHJCHCAIMH Tapa, 3aBUCUMOCTh TeMIIEPaTyphl
KHUIIEHUS OT JaBJICHUS;

- OMHCHIBATh W3YYCHHBIE CBOMCTBA TEN W TEIUIOBBIC SIBIICHUS, UCIOIB3Ys (PU3MUECKHE
BEJIMYMHBI: KOJIMYECTBO TEIUIOThI, BHYTPEHHSISI SHEPTUsl, TEMIEPATYPA, YAEIbHAs TEIJIOEMKOCTh
BElIeCTBa, YJAeNbHAas TEIUIOTa IUIABJICHUS, yleJbHas TeIioTa MapooOpa3oBaHMs, YAelbHas
TEIIOTa CropaHUs TOIUIMBA, KOY(PPUIMEHT MOJE3HOTO ICHCTBHS TEIUIOBOTO IBUTATENS; MPHU
OTMHMCAaHWUU TPABWIBHO TPAKTOBaTh (PU3MUECKHUH CMBICT HCIOJIB3YEMBIX BEIWYWH, WX
0003HaYCHHSI ¥ €TUHUIIBI U3MEPEHUS, HAXOAUTH (DOPMYIIBI, CBSI3BIBAIOIINE TAHHYIO (PU3UYECKYIO
BEITUYMHY C IPYTUMHU BETMYUHAMU, BEIYHCIIATH 3HAUCHHE (PU3NUECKON BETUYUHBI;

- pa3nuuaTh OCHOBHBIC TMPU3HAKU W3YYEHHBIX (DU3MUECKUX MOJENeld CTPOCHHUS Ta30B,
KUIKOCTEN U TBEPHABIX TEIT;

- IPUBOJUTH MIPUMEPHI MPAKTUUECKOTO MCMOb30BaHUs (PU3NIECKUX 3HAHUHN O TETUIOBBIX
SIBJICHUSIX

- pelmaTth 3aJayd, UCIOJIb3ysl 3aKOH COXPAaHEHUs SHEPrUM B TEIUIOBBIX MpolEeccax M
GbopMysbl, CBSI3BIBAIOIIKME (PU3MUECKHE BEIMYMHBI (KOJIMYECTBO TEIIOTHI, TEeMIIepaTypa,
yAelbHasl TEIIOEMKOCTh BEIIECTBA, YJeidbHAs TEIUIOTa TIUIABJIICHMS, YAElbHAas TeIIoTa
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napooOpa3oBaHus, yAeabHas TEIUIOTa CTOPAaHUS TOIUTMBA, KOI(PPUIMEHT MOJIE3HOTo EHCTBUS
TCIIJI0OBOT'O I[BI/II‘aTCJISI)i Ha OCHOBC aHajIn3a YCJIIOBHA 3aa4ud 3allMChIBATL KPATKOC YCJIIOBHUC,
BBIIETATh (U3MUYECKHUE BEIUYMHBI, 3aKOHBI M (QOpPMYJIbl, HEOOXOIWMBbIE [JIsi €€ pEelIeHUS,
IMPOBOAUTDL paCUYCThl U OLCHUBATL PCAJIbHOCTD IMOJTYYCHHOI'O 3HAYCHUA (I)I/ISI/I‘-IGCKOI\/JI BCIINYHHBI,

- aHAJIM3UPOBATh CBOMCTBA TeEJ, TEIJIOBbIC SIBJICHUS M MPOLECCHI, UCIIOJIb3Ys OCHOBHBIE
IMMOJIOKCHHA ATOMHO-MOJICKYJIAPHOTO Y4YC€HHA O CTPOCHHM BCHICCTBA MW 3aKOH COXPAaHCHUA
SHEPTUHU.

Buinycknuk nonyuum 603mMo0x4cHOCHb HAYUUMbCA:

- UCTOJIb30BaTh 3HAHUS O TEIUIOBBIX SIBJICHUSAX B IMOBCEAHEBHOM KU3HU ISl 00eCTieueHus
0€301acHOCTH TpU O0pAILIeHUH ¢ MPUOOPaMHU ¥ TEXHUYECKUMH yCTPOHCTBAMU, Il COXPaHEHUS
3JI0POBBSL U COOJIIOJIEHUSI HOPM DKOJIOTUYECKOTO MOBEACHUS B OKPYXAloIle cpene; MpUBOIUTH
IPUMEPBI SKOJIOTUYECKUX MOCIEACTBUI paboThl JBUraTeNicii BHYTPEHHETO CrOPaHHMsI, TETJIOBBIX
U TUJIPOAJIEKTPOCTAHIINA;

- pas3jinuartb TI'paHUlbl MTPUMCHHUMOCTHU (I)I/I3I/I‘-IGCKI/IX 3aKOHOB, IIOHUMATb BCCO6H_[I/II\/JI
xapaktep (yHIaMEHTAIbHBIX (PU3UYECKHX 3aKOHOB (3aKOH COXPAHEHHUS SHEPruU B TEIUIOBBIX
npoueccax) ¥ OrpaHU4eHHOCTh MCIO0Ib30BaHMSI YACTHBIX 3aKOHOB;

- HaxOJIWTh aJCKBAaTHYIO MPEINIOKEHHON 3ajaue (U3HUECKYyl0 MOJeb, pa3periathb
Hp06JICMy KaKk Ha OCHOB€ HMCIOIIHUXCA 3HAHUM O TEMJIOBBIX SBJICHUSIX C HMCHOJb30BaHHEM
MaTeMaTUYECKOTO anmnapaTa, Tak U P MOMOIIY METOI0B OIICHKH.

Inexmpuueckue u mazHummuovle aeneHusn. Boinycknuxk nayuumecesa:

- pacmo3HaBaTh JJIEKTPOMATHUTHBIC SIBICHUS U OOBSCHATH HAa OCHOBE HMEIOIIMXCS
3HAaHUM OCHOBHBIC CBOMCTBA WIIH YCIOBUA TMPOTCKAHUA ITUX SIBIICHUH: OJICKTpU3auusa TCII,
B3aMMOJICHCTBHE 3apsA]OB, JJIEKTPUYECKUH TOK U €ro JeiCTBUs (TEMIOBOE, XUMHUYECKOE,
MaFHI/ITHOG), BSaHMOIIeﬁCTBHe MAarauToOB, 3JICKTPOMAarHuTHasA WHAYKIUA, HeﬁCTBHG MAarHuTHOI o
MoJis Ha MPOBOAHMK C TOKOM M Ha JBIDKYIIYIOCS 3apsDKEHHYHO YacTHILy, JeHCTBUE
SJICKTPHUYCCKOI'O IIOJIA Ha 3aps’KCHHYIO 4aCTHILY, 3JICKTPOMAIrHUTHBIC BOJIHBI, HpﬁMOJIPIHGfIHOC
pacrnpocTpaHeHHEe CBETa, OTPaKEHUE U MPEIOMIICHHE CBETA, IUCIIEPCUS CBETA;

- COCTaBJIAAITb CXCMbI JJICKTPHUYCCKUX ueneﬁ C HOCICAOBATCIIBHBIM W IapalJICJIbHBIM
COEJMHEHUEM 3JIEMEHTOB, paszinyasi YCIOBHbIE 0003HAYEHMS JIEMEHTOB JICKTPUUYECKHX Iienei
(MCTOYHUK TOKa, KJIH0Y, PE3UCTOP, PEOCTaT, JaMIIOUKa, aMIIEPMETP, BOIBTMETD);

- MCII0JIb30BaTh ONTUYECKHE CXEMBbI JJISl IOCTPOCHUS N300pakeHUH B TJIOCKOM 3epKalie U
cobuparoIe TMH3e;

- OIKCHIBaTh M3YYEHHBIE CBOWCTBA TEI W JJIEKTPOMAarHUTHBIE SBJICHUSA, HCIOJIB3Ys
(1)I/I3I/I‘~I€CKI/I€ BCJIMYHHDBI: BJIGKTpI/ILIeCKI/II\/’I 3apsaa, CuJia TOKa, OJSJICKTPUUYCCKOC HaIPAKCHHUC,
AJIEKTPUUYECKOE CONPOTUBIIEHUE, YAEIbHOE CONPOTUBIICHUE BEIIECTBa, paboTa 3JIEKTPUUECKOTO
MoJIs, MOIIHOCTh TOKa, (OKYCHOE pacCTOSHME M ONTHYECKas CHJIa JIMH3bI, CKOPOCTh
AJIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJIHBI M 4acTOTAa CBETA; NPU ONMCAHWM BEPHO TPaKTOBAThb
(1)I/I3I/I‘~I€CKI/II‘/'I CMBICJI HMCIOJB3YEMBIX BCIWYWH, HX o0o3HaYeHuss " CAVMHUIBI H3MCPCHUSA,
HaXOJUTh (POPMYIIBI, CBSA3BIBAIOIINE TAHHYIO (U3UYECKYIO BETUUHUHY C IPYTMMHU BEIMYMHAMU;

- AHaJIM3UpPOBaTH CBOMCTBa TCJI, DJICKTPOMArHUTHBIC ABJICHUA W MPOLCCCHI, UCIIOJIb3Ys
(bu3nUeckre 3aKOHbI: 3aKOH COXPAHEHUS JIEKTPUUECKOro 3apsaaa, 3akoH OMa 11 yyacTKa LenH,
3akoH Jlxoyns - JleHna, 3aKOH NPSMOJIMHENHOTO PACIPOCTPAHEHUS CBETA, 3aKOH OTPAXKEHUS
CBETa, 3aKOH NPEJIOMJICHHs CBETA; MPHU 3TOM pa3inyaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA U
€ro MaTeMaTU4YeCcKOe BhIPAXKEHUE;

- TPUBOAUTH NPUMEpPbl MPAKTUYECKOTO HCIONb30BaHUS (U3NYECKUX 3HaHUM 00
SJICKTPOMArdMTHBIX SIBJICHUSAX

- pemath 3aJa4M, UCTONIB3Ys (hru3nyeckre 3akoHbl (3akoH OMa Juis y4acTKa LIeTH, 3aKOH
Jxoynsa - JleHa, 3aKOH NPSIMOJIMHEWHOTO PACIPOCTPAHEHUS CBETA, 3aKOH OTPAKEHUS CBETA,
3aKOH MpPEJIOMJICHUsI CBeTa) U (OPMYIIbI, CBSI3bIBAIOLINE (U3UUYECKHUE BEIMUYUHBI (CHJIa TOKa,
AIIEKTPUYECKOE HANpPSDKEHUE, DSJIEKTPUYECKOE COIMPOTUBIICHHUE, VJIEIbHOE COMPOTHUBIIEHUE
BEIIIECTBA, paboTa IEKTPUUECKOTO MO, MOIIHOCTh TOKA, (JOKYCHOE PACCTOSIHHUE U ONTHYECKast
CuJjia JIMH3bI, CKOPOCTH JJICKTPOMArHuMTHBLIX BOJIH, AJHMHA BOJIHBI W 4YaCTOTa CBCTa, (bOpMy.]'II)I
pacueTa 3JIEKTPUYECKOr0 COMPOTUBIIEHHUS IIPH MTOCIIE0BATEILHOM U NAPAJIIETIEHOM COEANHEHUN
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MIPOBOJIHMKOB): HAa OCHOBE aHAJIM3a YCIOBUS 3a/JaYd 3alUCBIBATh KPATKOE YCIIOBHUE, BBIICIATH
¢u3nueckue BETMYMHBI, 3aKOHBI M (OPMYJBI, HEOOXOAMMBIE Ui €€ PEIICHUs, MPOBOIUTH
pacueThl U OIICHUBATH PEAIbHOCTD IMOJTYICHHOTO 3HAYCHHS (PH3UYECKON BEITMUNHBI.

Boinycknuk noayuum 603mMo0iCHOCHIb HAYUUMbCA:

- HCIIOJIb30BaTh 3HAHUs 00 3JIEKTPOMATHUTHBIX SBJIICHUSAX B IOBCCIHECBHOM JKU3HM JUIS
obecrieueHuss 0e30MacHOCTU TpU OOpameHuu ¢ nprudopaMu M TEXHHUYECKUMH yCTPOWCTBAMH,
JUISL COXPaHCHHMSI 3JI0POBbS M COOJIFOJICHUS HOPM 3KOJOTHYECKOrO IMOBEJCHHUS B OKpY)KaoIeh
cpeac; MpUBOAUTL NPUMEPHI BJIUAHUA 3JICKTPOMArHUTHBIX H3Hy‘leHHﬁ Ha )XUBBIC OPraHU3MbI;

- pa3jauyaTh TPaHMIBI MPUMEHUMOCTH (U3MYSCKUX 3aKOHOB, MOHHMMAaTh BCEOOIIMN
xapaktep (yHIaMEHTAIBHBIX 3aKOHOB (3aKOH COXPaHECHHsI DSJCKTPHUUECKOTO 3apsiaa) |
OTPaHMYCHHOCTh HCIIOJIB30BAaHMS YAaCTHBIX 3aKOHOB (3akoH OMa JUIs ydacTKa IICMH, 3aKOH
Moxoyns - Jlenua);

- WCIOJIb30BaTh HPUEMBbI MTOCTPOCHHS (DU3MUCCKUX MOJCINICH, MOUCKa B (HOPMYIHPOBKU
AOKAa3aTCIbCTB BBIABHHYTBIX THUIIOTC3 WM TCOPCTHYCCKUX BBIBOJOB Ha OCHOBC SMIIMPUYCCKH
YCTaHOBJICHHBIX (DAKTOB;

- HaxOJIWTh aJCKBAaTHYIO TPEIJIOKCHHON 3amade (U3HYECKYI0 MOJeb, pa3periarh
npoOjeMy Kak Ha OCHOBE HWMECIOIIMXCS 3HAHUH 00 OSJICKTPOMAarHUTHBIX SIBJICHUSX C
HCIIOJIb30BAHHUEM MATCMATHYCCKOI'O allrapara, Tak 1 Ipyu noMomu METoJ0B OLICHKH.

Keanmoevie asnenus. BoinyckHuk nayuumcs:

- pacno3HaBaTb KBAHTOBLIC ABJICHHUA U O6T)$ICH$ITI) Ha OCHOBC HMCHOIIUXCA 3HaHuHI
OCHOBHBIC CBOMCTBA WJIM YCJIOBHUSI MPOTCKAHMS ATHX SIBJICHHUW: €CTECTBEHHAs] M MCKYCCTBEHHAs
pPaano-akKTUBHOCTB, A -, B - 1Y - U3JIydCHH, BOSHUKHOBCHUC JIMHENYaTOTO CIICKTpa U3JTy4YCHUIA
aToMa;

- ONHUCBIBATb H3YYCHHBLIC KBAHTOBBIC SBJICHUSA, HCIOJIb3Yyd (bH3quCKHC BCIIMYHNHBI:
MacCcOBO€ YHCJIO, 3aps0BOE YHUCIIO, TEPUOJ TOIypachajaa, SHeprusi (OTOHOB; MPU OMHUCAHUU
IMPaBUJIbHO TPAKTOBATH (1)I/IBI/II-IGCKI/H>'I CMBICJI HCIIOJIB3YEMbBIX BCIWYUH, HX O603H3.‘-I€HI/I$I u
€JIMHUIBI U3MEPEHUS; HaXOJIUTh (HOPMYJIbI, CBSI3BIBAIOIINE TAHHYIO (H3UYECKYIO BEIUYHHY C
APYyruMu BCIIMUMHAMU, BBIYUCIIATh 3HAUYCHUC (1)PI3PI‘~I€CKOI>1 BCIINYHHBI;

- AQHAIM3UPOBATH KBAHTOBHIE SIBIICHUS, WCIONB3YS (PU3UYECKUE 3aKOHBI U TOCTYJIAThI:
3aKOH COXPAHCHUS DHEPIHH, 3aKOH COXPAHEHHS JJICKTPUYECKOTO 3apsjaa, 3aKOH COXpPaHCHUS
MAacCOBOTO 4YHCJIa, 3aKOHOMEPHOCTH H3JIY4YeHHs] M TOIJIOIICHUS CBETa aTOMOM, IPU 3ITOM
pa3IuYaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA U €T0 MAaTeMaTHIECKOE BRIPAKEHUE;

- pa3nuyaTh OCHOBHBIE TPHU3HAKU IJIAHETAPHOW MOJENU aTroMma, HYKIOHHOW MOJeNnu
ATOMHOTO S/1pa;

- TMPUBOJAUTH TMPUMEPHl TMPOSBICHHUS B MPHUPOJIE M MPAKTUYECKOTO HCIOJIb30BaHUS
PaauOaKTUBHOCTH, SIAEPHBIX U TEPMOSIEPHBIX PEAKLINN, CIEKTPAJIbHOTO aHAIMN3A.

Boinycknuk nonyuum 603mMo0icHOCHIb HAYUUMbCA:

- HUCIIOJIB30BaTh IIOJYUCHHLIC 3HAaHHA B HOBCGI[HCBHOI\/JI JKU3HU 1IpHU O6paHIeHI/II/I C
npubopaMu ¥ TEXHUYECKUMH YCTPOMCTBAMHU (CUETUUK MOHU3UPYIOMIUX YACTHII, TO3UMETP), A
COXPAHCHHUS 3JI0POBbS U COOJTFOICHUS HOPM DKOJIOTHYECKOTO MTOBECHHS B OKPYKAIOIIEH cpejie;

- COOTHOCHUTbH SHEPTHUIO CBA3M ATOMHBIX si/Iep C 1e(hEKTOM MacChl;

- NPUBOJUTH IMPUMCEPHBI BIIHUAHUSA PAANMOAKTUBHBIX I/ISJ'IyquI/Iﬁ Ha JXUBBIC OPraHU3MBI;
MOHUMATD MIPUHIIUI JEHCTBHSI TO3UMETPA U PA3INYaTh YCIOBUS €ro UCTIOIb30BaHUS;

- INIOHUMATh JSKOJOTHUYCCKUEC HpO6J’IeMLI, BO3HHUKAOOIUE IIPU HCIIOJIB30BAHHMU AaTOMHBIX
AIIEKTPOCTAHIIUMN, U TTyTH PEIICHUS 3TUX MPOOIeM, ePCIEeKTUBBI UCTIONB30BAHUS YIIPABISEMOTO
TEPMOSJICPHOTO CHHTE3a.

Inemenmul acmponomuu. Boinycknuk nayuumes:

- YKa3bIBaTb HAa3BaHUA ILIAHCT Comnaeunon CHUCTCMBI, pa3jindaTb OCHOBHBIC ITPU3HAKU
CYTOYHOTO BpallleHUs 3Be3qHOro HeOa, aprkeHus Jlynel, ConmHIIAa M TUIAHET OTHOCHTEIHHO
3BE3I;

- IOHUMATh PA3ITUYUS MEXKITY TeIHOLEHTPUUECKON 1 T€OLIEHTPUUECKON CHCTeMaMu MHpa;

BoinyckHuk noayuum 03M0MCHOCHLb HAYUUMbCA:
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- YKa3bpIBaTh OOINME CBOWMCTBA M OTJIMYMUS IUIAHET 3€MHOW TPYIIBI U IUIAHET-THTAaHTOB;
MastbIx Tes1 COTHeUHOU CUCTEMBI M OOJIBIINX TUIAHET; MOJIb30BaThCs KapToil 3B€3JHOr0 Heba mpu
HAOJIIOIEHUSAX 3BE3THOTO Heba;

- pa3nMuaTh OCHOBHBIE XapaKTEPUCTUKHU 3Be3]l (pa3Mep, IBET, TEMIepaTypa) COOTHOCUTH
I[BET 3BE3JIbI C €€ TEMIIePaTypOii;

- pa3quaTb TUIIOTE3bI O HpOI/ICXO)KIIeHI/II/I COJ’IHG‘-IHOﬁ CUCTCMBI.

2.Conep:xkaHue y4eOHOI 0 MpeaMeTa.

8 kiacc (68 4, 2 4 B Heen10)

TensioBble siBJeHus1 (23 1)

TeroBoe nBwxkenue. TemnoBoe paBHOBecue. TemrepaTypa.CBs3b TeMIepaTypbl CO
CKOPOCTBIO Xa0TUYECKOI'0 JBI)KEHUS MoJieKyl. BHyTpenHss sHeprus. Pabora u teronepenaya
KaK crocoObl M3MEHEHUs1 BHyTpeHHel sHepruu. TemnonpoBogHocts. Konsekuus. M3nydenue.
[Tpumeprl Temulonepenaun B Npupoie U TexHuke.  KomuuecTBo TemIoTel. VY jenbHas
TEIUIOEMKOCTh. Pacyer kojuuecTBa TEMJIOTHI MPU TEIIO0OMEHE. YienbHas TEIIoTa CropaHus
TOIUINBA. 3AKOH COXPAaHEHUS U IPEBPAICHUs SHEPTUN B MEXaHUYECKHUX U TEIUIOBBIX ITpOLEccax.
[InaBneHue u OTBEpJEBaHUE KPUCTAIUIMYECKUX TeJl. Y IeNbHasl TeIuloTa miasneHus. Mcnapenue
u KoHJeHcauus. Kumnenue. 3aBUCHMMOCTb TEMIIEpPATypbl KHUIIEHMsI OT JaBieHUs. BiaxHocTb
BO3JyXa. YJelbHasg TeIuloTa napooOpa3oBaHMsi M KoHJeHcauuu. [lorjomeHue sHepruu npu
UCIIAPEHUH >KUJKOCTU M BBIJICJIEHUE €€ INpH KoHAeHcanuuu napa. OObscCHEHUE H3MEHEHHs
arperaTHOr0 COCTOSIHUS BEIIECTBA Ha OCHOBE MOJIEKYJSPHO-KMHETUYECKUX IPEICTaBICHUM.
Pabota raza npu pacmmpenuu. IIpeoOpa3oBaHue sHepruM B TEIUIOBBIX MalllMHaX (mapoBas
TypOWHa, JBWUTaTelb BHYTPEHHETO CropaHus, peakTuBHbIA nBurarenp). KIIJ TteruioBoii
MaIluHbl. JKon02UutecKue npoobiemvl UCNONbI0BANHUS MENN0BbIX MAUIUH.

®POHTAJIBHBIE TABOPATOPHBIE PABOTbI
1. Onpenenenne KOIMYECTBA TEIUIOTHI IPU CMEIIUBAHUU BOJBI PA3HON TEMIIEPaTYphl.

2. OmnpeneneHye yaeabHOU TEIOEMKOCTH TBEPAOIO TEA.
3. Onpenenenre OTHOCUTENBHOM BIIAXKHOCTH BO3/1yXa.
JuleKTpUYecKHe sABJIeHH (29 4)

Onexrpuzanus ¢uznyeckux Ten. JIBa poaa sneKTpUUecKHxX 3apsnoB.B3anmoneiicTBue
3apsOKEHHBIX Tel. JIenMMOCTh 5SIeKTPUYEcKOro 3apsiaa. DJIEMEHTapHbIA  3JIEKTPUYECKUN
3apsAA.3aKOH COXPaHEHHUs DJIEKTPUUYECKOro 3apsna. [IpoBogHMKHM, TONYNPOBOJAHHMKH U
M30JISITOPBI AJIEKTPUYECTBA. DJIEKTPOCKON. DJIEKTPUYECKOE IMOoJie KaK OCOOBbIM BHJ MaTepuUHU.
JleiicTBHE 2IEKTPUYECKOTO MOJIS HA AIEKTpUYeCcKUe 3apsiibl. CTpoeHne aTOMOB. DJIEKTPUUECKUN
TOK. VMCTOYHMKM >ieKTpryeckoro Toka. HampaBiieHMe WM HEUCTBUS — AJIEKTPUYECKOTO TOKa.
DnekTpuyeckas LENb U €€ COocTaBHble YacTU. HocuTenn 3ieKkTpuueckux 3apsJoB B METallIax.
Cwia TOKa. DIEKTpUYECKOE HaIpshKEHUE. OJEKTPUYECKOE CONPOTUBIECHUE IPOBOJHUKOB.
EnuHunel conpotuBineHus. 3aBUCHMOCTb CHJIBI TOKAa OT HanmpspkeHus. 3akoH Oma I yyacTka
uenu. Y aenpHoe conpotusiieHne. Peocratel. [locnenoBarensHoe M mapauielIbHOE COSIUHEHNE
NPOBOJHUKOB. PaboTa »1IeKTpUYECKOro MOoJs MO TMEePEeMELICHHI0 BIIEKTPUUYECKUX 3aps/IoB.
MoruHocTh 3nekTpudeckoro Toka. HarpeBanue mpoOBOAHMKOB 3JEKTPUYECKUM TOKOM. 3aKOH
Jbxoyns—IJlenna. DnekTpuueckue HarpeBaTelbHbIE M OCBETUTENbHbIE Hpubopsl. KopoTkoe
3ambikaHue. [IpaBuna 6e30macHOCTH TIPH paboTe C AIAEKTPOTPUOOpaMH.

OPOHTAJIbHBIE IABOPATOPHBIE PABOTbI
4. COopka >JeKTPUYECKOH 1IeTTH U U3MEPEHUE CUJIBI TOKA B €€ Pa3JINYHbIX yYacTKax.
5. N3mepenne HanpspKeHMs Ha pa3IMuHbIX Y9acTKaX 3JIEKTPUYECKON LEMH.
6. MI3mepeHue CHIIbI TOKa U €€ PETyJIUpPOBaHUE PEOCTATOM.
7. N3mepeHue conpoTUBICHUS TPOBOJHUKA IIPY TOMOIIHM aMIIEpPMETPa U BOJIbTMETPA.
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8. I3mepeHne MOITHOCTH M pabOThl TOKA B AJIEKTPUICCKOM JIamIie.
JJIeKTPOMarHuTHbIE siBJeHud (5 4)

OmneIT Opcrena. MarautHoe nojie. MaruutHoe 1mosie Toka. MarHUTHOE 10Ji€ KaTyIIKU C
TOKOM. OJnekTtpomarHut.llpumenenne snexkTpomarHuToB.IlocTositHHBIE MarHuThl. MarnuTtHoe
M0JI€ MOCTOSTHHBIX MarHuToB. MaruutHoe noisie 3emin. B3aumopeiictBue MaruutoB. JleiicTBue
MarHUTHOTO TMOJs Ha TMPOBOAHMK C TOKOM U JBWXKYLIYIOCA 3apsSHKEHHYK0 YACTHUILY.
DIEeKTPOABUTATEND.

OPOHTAJIBHBIE JIABOPATOPHBIE PABOTHI
9. COopka 2JIeKTpOMAarHuTa U UCIIBITAHUE €TO JICHCTBUSI.

10. 3yyeHue 3J1eKTpUUECKOTO IBUTATENs MOCTOSIHHOTO TOKa(Ha MOJIEIH).
CgetoBble siBjeHus (10 4)

Hcrounuku cBeta. 3aK0H NPSIMOJIMHEMHOTO paCPOCTPAHEHUS CBETA. 3aKOH OTPAKECHUS
cera. Ilmockoe 3epkanmo. M3oOpaxeHue mpeamera B 3epKaje M JUH3E. 3aKOH
npenomiieHus.cBeTa. JIna3el. DOKyCHOE pacCTOSHHE U ONTHYECKas CHIIa JIMH3bI. M300pakeHus,
naBaeMble JTMH30M. ['11a3 kak ontudeckas cucreMa. Onmuueckue npuobopbi.

OPOHTAJIbBHAS IABOPATOPHAS PABOTA
11. Vi3yueHue cBOWCTB U300paKEHUS B JINH3AX.
O0o0maromee nopropeHue — 1 u

9 kaacc (1024, 3 u B Hexe110)

3akoHbI B3auMOIeiCTBHUS U ABHKeHUA TeJl (34 4)

MartepuanbpHas Touka Kak Mojenb gusndeckoro Tena.OTHOCUTETbHOCTh MEXaHUYECKOTO
JIBUKEHMs. I eolleHTprueckass M TeIUOLIEHTpUuYeckas cucreMbl Mupa.Cucrema OTCYeTa.
Ou3nyeckue BEIWYNHBI, HEOOXOAUMBIE ISl OMUCAHUS TBUKEHHS, U B3aUMOCBS3b MEXAY HUMHU
(myTh, mEpEeMELIEHUE, CKOPOCTb, YCKOpEHHE, Bpems JBUWXKeHHUs). PaBHOmMepHOoe U
PaBHOYCKOPEHHOE TPSIMOJMHEWHOE JABIKEeHUE. ['paduku 3aBUCUMOCTH KHUHEMAaTHYECKHX
BEJIMYMH OT BPEMEHM IIPM PABHOMEPHOM U DPABHOYCKOPEHHOM JBMXXEHHMM. PaBHOMepHOE
JIBIKEHHE IO OKpyxkHOocTU. MHepumanbHas cuctema otcuera. Ilepsbiii 3akoH Hproorona n
uHepuusa. Bropoit 3akoH Heiorona. Tperuit 3akoH Hplorona. CBoOopHoe maneHue Tell.
HesecomocTs. 3akoH BcemupHOro TtaroreHus.MckyccrBeHHsle crnyTHUKH 3emid. Cuiia
ynpyroctu. 3akoH ['yka. Cuna tpenus. mmynbc. 3akoH cOoXpaHeHHUs UMIyJbca. PeakTuBHOE
IBIWKeHHEe. MexaHndeckas pabota. IloTeHnumanbHass M KUHETHYECKas SHEpPrus. 3akoH
COXPAHEHHsI ITOJTHOW MEXaHUYECKON YHEPTHH.

OPOHTAJIBHBIE IABOPATOPHBIE PABOTHI
1. UccnenoBanue paBHOYCKOPEHHOI'O ABM)KEHUS 0€3 HaualbHOW CKOPOCTH.

MexaHnn4yeckue Kojae0aHusl M BOJIHBI. 3BYK (15 1)

Mexannueckue konebanusi. Komebanusi rpy3a Ha npyxuHe. CBOOOIHBIE KoJieOaHUSI.
KonebartenbHnas cucrema. MasTHUK. AMIUIMTYIa, TIEPHOJ, YacToTa KojebaHuil./ apmonuueckue
konebanus. llpeBpallleHue PHEPTUH NMPHU KOJieOATeIbHOM JIBUKEHUH. 3aTyXarolue KojaeOaHus.
Beinyxnennsle kosneOaHus. Pe3onHanc. MexaHuueckue BOJHBI B OJHOPOJHBIX Cpeniax.
Pacnpoctpanenue konebanuii B ynpyrux cpenax. Ilomepeunsie u npojosibHble BOJHBIL. J{iuHA
BOJIHBI. CBS3b JUIMHBI BOJHBI CO CKOPOCTBIO €€ PacHpOCTPAHEHUS U TEPUOAOM (YacTOTOM).
3ByKOBbIe BOJIHBL. CKOpOCTh 3ByKa. BpicoTa, TEMOp M TPOMKOCTh 3ByKa. IX0. 3BYKOBOU
pE30HAHC.

OPOHTAJIBHASA JIABOPATOPHAS PABOTA
2. U3smepenue yckopeHust CBOOOTHOTO MaeHUS.

1. HccnenoBanue 3aBUCUMOCTH TIEPHOJIa U YaCTOTHI CBOOOJHBIX KOJIEOAHWH MasiTHUKA OT
JUTMHBI €70 HUTH.
JJIeKTPOMarHuMTHOe 1oJie (25 4)

OnHoposiHOE M HEOJHOPOIHOE MarHUTHOeE nosie. [IpaBuino 6ypaBunka. OGHapyKeHHE
maruutHoro mnong. Cuna Awmmepa u cuna Jlopenna. IlpaBuiio neBoit pyku. Munyknus
MarHuTHOTO Toyis. MarHuTHbll motok. OmnbiTel Dapages. DneKTpoMarHuTHas WHIYKIIHUS.
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OnbiTel  @apanes. HampaBnenne uWHAYKOUOHHOTO Toka. [IpaBunmo Jlenma. SIBienue
CaMOMHIyKIMH.

Konnencarop. DHeprust 3JeKTpUUIECKOro mojisi KoHaeHcaropa. KomebaTenbHbI KOHTYP.
OnexTpoMmarauTHele KosneOanus.llepemennsiii  Tok. OnexTtporeHepatop. IIpeobpazoBanus
SHEpruu B dJeKTporeHepatopax. Tpanchopmarop. Ilepemaua snekTpuyeckoil SHEpruum Ha
paccTrosiHue. DJIEKTPOMArHUTHOE TOJI€. DJIEKTPOMarHUTHBIE BOJHBI U MX cBoicTBa. CKOpPOCTh
pacupoCTpaHEHUsl SJEKTPOMAarHUTHBIX BOJH. BiusHHME 53JI€KTPOMarHUTHBIX W3IYy4YEeHUH Ha
KHUBBIE OpraHu3Mbl. [lomyueHue >JIeKTPOMArHUTHBIX KoseOaHui. [IpuHIMNBI paguocBs3u U
TEJICBUJICHUS.

DnexTpoMarHuTHas npupoa cera. CBeT — aIeKTpoMarHuTHas BosiHa. CKOpOCTh CBETa.
[Tpenomnenue cBera. [Tokazarens npenomieHus. Jucnepeus ceeta. L{Bera ten. Mutepdepenius
U qudpaknus cBera. Turbl onTHueckux crnekTpoB. Crnekrtporpad u crnekrpockon. KBaHTOBBIM
XapakTep MOIVIOUIEHUSI M UCIYCKaHMs cBeTa aroMaMHu. JIuHeivarsle cnekTpbl. CreKTpaibHbIN
aHaJIN3.

OPOHTAJIBHBIE JIABOPATOPHBIE PABOTHI
4. V3yueHue ABJICHUS IEKTPOMArHUTHOW MHAYKIIUH.

5. HabnroneHue CrjionHoro U JMHEHYaThIX CIIEKTPOB UCITYCKaHUS.

Crtpoenue aToma u aTOMHOTO0 sigpa (20 1)

PagnoaktuBHOCTh. Anbda-uznyuenue.bera-n3myuenne. ['amma-uzmydenue. OTmbITHI
Pesepdopna. PaguoakTuBHBIE IpeBpallieHUs aTOMHBIX sjep. SAnepHsle peakuuu. CoxpaHeHHe
3aps0BOIO M MaccOBOIO 4YHMCEN NpU sAAepHbIX peakuusx. I[lepuon mnomypacnanga. 3akoH
paZoaKTUBHOIO pacnaja.JKCIEepUMEHTAIbHbIE METOJbI MCciaenoBaHus 4yacTull. [lmanerapHas
Mojzienb atoMa. [IporoHHENTpOH M 3nekTpoH. DU3MUECKHid, CMBICI 3apsI0BOrO U MacCOBOIO
yucen. M3oromnsl. [lpaBuna cmemenust ans anbda- u Oera-pacnajna NpU SIIEPHBIX PEAKLMAX.
3akoH DHHIITENHHA O MPONOPLMOHATBHOCTH Macchl U 3Hepruu. Jledekt macc u sHeprus cBs3u
aTOMHBIX snep. [enenue sanep ypana. llennas peakuus. SnepHas sHepreTuka. DKOJIOTHYECKUE
npoOJieMbl pabOThI ATOMHBIX JJCKTpocTaHmwid. Jlo3uMmerpus. BimsHHEe paInoaKTUBHBIX
W3JIy4EHUN Ha JKUBbIE OpraHus3Mmbl. TepmosnepHas peakuus. Mcrounukn sHeprunm ConHua u
3BE3I.

OPOHTAJIBHBIE JIABOPATOPHBIE PABOTHI
6. MI3mMepeHue ecTeCTBEHHOTO paHalliOHHOr0 (JOHA JO3UMETPOM.

7. U3ydeHue aeneHus siapa aroMa ypasa 1o ¢pororpaduu TpeKosB.
8. M3yueHune TpeKoB 3apsKEHHBIX YaCTHIL [T0 FTOTOBBIM (hoTorpadusim.

Crtpoenue u 3Bosnonus Beesennoi (5 u)

[Mpoucxoxaenne ComHeyHOW cucTeMBbl. @u3nueckas TMPUPOJAa HEOECHBIX Tel
Conneunoit cucrembl. CoctaB u crpoeHune ConHeuHO cuctemsl. [lnmaHeTsl M Manble Tena
Comnneunoii cuctemsl. @usnueckas npupozaa Connina u 38e31.Ctpoenue Beenennoii . DBonronus
Bcenennoii. 'unore3a 00bI110T0 B3phIBa.

Bcenennoii, otkpoiToit A. A. @puamMaHoM.

O0o0mariiee noBTopeHue — 3 4

3. TemaTu4yeckoe MJIAHNPOBAHME!

Paznen Kon-Bo TeMnl OCHOBHEBIE BUJIBI J€ITETHbHOCTH OcHoBH
4acoB o0yJaromuxcst 13(
(Ha ypoBHE YHUBEPCAITBHBIX HarpasJi
y4eOHBIX IeHCTBUN) EHUA
BOCITHTA
TeIILHOM
JeITEIIbH
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| octu *

8 kiacce
TeruioBble 23 Termiosoe nBwkeHue. | - [JoHUMaTe U 00BACHATH 1-8
SIBJICHUA. TermmoBoe paBHOBecHE. | (pU3MUECKHE SBICHHS: KOHBEKIIN,
Temmepatypa. CBsI3b | M3JTyYeHHE, TEIIONPOBOAHOCTS,

TEMIIepaTypsl CO CKOPOCTHIO

Xa0THIECKOTO JIBKCHUS
MOJICKYIL. BayTpennss
SHEPrHsl. Pabora "
TerIonepeaaya Kak CIOCOOBI
U3MEHEHUS BHYTPECHHEH
SHEPTUH.
TenmonpoBOIHOCTb.
Konpekuus. N3nyuenue.
[Ipumepsl Temmonepenayn B
IpupoIe u TEXHHKE.
KonuuecTso TEIJIOTHI.
VY nenbHas TETUIOEMKOCTb.

Pacuer konuuecTBa TEMIOTHI
IIpH TEIJI0O0OMEHe. Y neibHas
TEIUIOTa CTOpPaHUs TOILIHBA.
3aKkoH COXpaHEHUs u
MpeBpaIleHnss JHEPTUA B
MEXaHWYECKUX ¢ TeIUIOBBIX
npoueccax. IlnaBneHue wu
OTBEpCBaHHE

KPUCTAILTHYECKUAX
VY nenbHas

IJIaBJICHUS.

KOHJICHCAITHSI.
3aBUCUMOCTD
KHUITCHUS oT
BraxsaoCTb BO3/yXa.
Y nenvHas TEIUIoTa
napooOpa3oBaHus u
koHAeHcauuu. [loryomenue
SHEPTUU MpH  WCTIAPSHHUH
JKUJKOCTH M BBIJCIICHUE €€
npyd  KOHJCHCAllMKM  Tapa.
OO0ObscHeHne W3MEHEHUS
arperaTHoro COCTOSIHHSA
BEIIECTBA Ha OCHOBE
MOJIEKYJISIPHO-KUHETHIECKUAX
npencraBieHuid. Paborta raza
pu pacCIIUPEHHUU.
IIpeobpazoBanne D>HEPruM B
TEIUIOBBIX MallnHaX (TlapoBast

TE.
TeImIoTa
Ucnapenne wu

Kunienne.
TeMIepaTyphl
JIaBJICHUS.

TypOHHa, JIBUTATEITh
BHYTPEHHETO CropaHus,
PEaKTUBHBIH JIBUTATEJIh).
KIIJI TemnoBoil  MallMHBL.
Oxonoeunecxue npobnemvi
UCNONb308aHUSA Mens08bix
MAWUH.

JlabopatopHble pabOTHI
1. OmpeneneHue KOJIMYECTBA

W3MEHEHHUe BHYTPEHHEH SHEPTUuu
TeJa B pe3yabTaTe TeIIonepeaadn
niu paboThl BHEITHUX CHII,
ucnapenue (KOHACHCAIUS) U
IJIaBJIcHUE (OTBEPACBAHIIC)
BEIICCTBA, OXJIAXKICHHUE KHUIKOCTH
P UCTIAPEHUU, KOHCHCAIHS,
KHIIEHUE, BBITIAICHUE POCHI;

- U3MEpATh: TEMIIEPATYPY,
KOJIMYECTBO TEIUIOTHI, YACTHHYIO
TEIIOEMKOCTh BEIeCTBA,
YAETBHYIO TEIUIOTY TUIABICHHS
BEIIECTBA, YACIBHYIO TEIUIOTY
napooOpa3oBaHus, BIAXKHOCTh
BO3/TyXa;

- BIIQJIETh AKCIIEPUMEHTATEHBIMA
METOAaMH HCCIICAOBAHUS
3aBHCHMOCTH OTHOCUTEIFHON
BIIQXKHOCTH BO3/yXa OT JIaBJICHUS
BOJISTHOT'O TIapa, COAepKallerocs B
BO3/yX€ MPH JTAHHOW TeMIIepaType
Y TaBIIEHUS HACHIIIEHHOTO
BOJISTHOT'O TIapa; OTIpeIeICHHsI
YAEIbHOM TEMI0EMKOCTH
BEIIEeCTBA;

-[IOHUMATh TTPUHIIUTIBI JeHCTBUS
KOHJICHCAIIMOHHOT'O ¥ BOJIOCHOTO
TUTPOMETPOB TICHXPOMETPA,
JIBUTATENs] BHYTPEHHETO
CropaHusi, TapoBOi TypOUHBI U
crocoObl o0ecredeHust
0€30IacHOCTH TIPU UX
WCIIOJIb30BaHNH;

- IOHUMATh CMBICJI 3aKOHA
COXpaHEHUS U MPEBPAICHHS
SHEPrUH B MEXaHUYECKUX U
TEIUIOBBIX MPOIIECCax
MIPUMEHSATH €T0 Ha MIPAKTHKE;

- BIIJIETh Pa3HOOOPa3HBIMU
Croco0aMH BBITTOJTHEHHUST PaCUETOB
JUTSL HAXOXKICHUS Y ICITbHOM
TEIIOEMKOCTH, KOJINIeCTBa
TEIUIOTHI, HEOOXOAUMOTO IS
HarpeBaHus Teja Wiu
BBIJIETISIEMOTO UM TIPU
OXJIKJICHUH, YIEITBHOMN TEIUIOTHI
CropaHus, y1eJIbHOU TETIOThI
TUTABJICHUS, BIAKHOCTH BO3/IyXa,
YAETBHOU TETUTOTHI
napooOpa30BaHus U KOHICHCAIINH,
KIIJI TenioBoro aBUratesns;

- ACTIOJIb30BATh MMOTY4YCHHBIC
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TEIUIOTHI TPU  CMEIIUBaHUHU
BOJIBI pa3HOH TEMIIEPATyPHI.

2. OmnpeneneHue yaeabHOU
TEIUIOEMKOCTHU TBEPJIOTO TEa.

3HAHUS B TIOBCCTHCBHOMN KU3HH
(3konorusi, OBIT, OXpaHa
OKPY’KaIOIIeH Cpebl).
MPEJICTABNIATh PE3YJIbTAThI OTIBITOB

3. Omnpenenenue | B BUIE TaOHII,
OTHOCHUTEIHFHOW  BIQKHOCTH | aHAIM3UPOBATH MPHINUHBI
BO31yXa. MOTrPEIIHOCTEN U3MEPEHUI;

paboTaTh B TpyIIIe;

BBICTYHATh C AOKJIaJaMU;

JIEMOHCTPHUPOBATD TIPE3CHTAIIUN

DnekTpudec 29 Onexktpuzanus  (usmueckux | - [loHumare wu 00BscHATH | 1-8
KM€ SIBICHU Tein. JIBa poaa 3ieKTpuueckux | puzndeckue SIBIICHUS:

3apsiI0B. BzaumoneiicTBre | 3NeKTpU3alusi Tell, HarpeBaHue
3apsOKEHHBIX Tell. JeTrMMOCTh | MPOBOIHHUKOB ANEKTPUICCKUM
3NEKTPUIECKOT O 3apsiia. | TOKOM, OJJIEKTPUYECKHA TOK B
OeMeHTapHbIN MeTaiax, ANEKTPUUECKUE
ANMEKTPUIECKUIA 3apsf. | ABIEHUS C TO3UIMH CTPOCHUS
ITIpoBoHUKY, aroMa, EUCTBUS JJIEKTPUUECKOTO
MOJIYIIPOBOIHUKHU H | TOKa;
M30JISITOPBl  DIIEKTPUYECTBA. | - M3MEPSATH: CHITY SIEKTPUIECKOTO
DNEKTPOCKOTI. TOKa, ANEKTPUIECKOE
OnekTpuyeckoe IMojie  Kak | HampshKeHHe, 3NEeKTPUUECKUH
0COOBIH BUJ MaTepHH. 3aKOH | 3apsif, 3NEKTPUUYECKOE
COXPaHEHUSI DJIEKTPUYECKOTO | COTMPOTHUBIICHHE;
3apsna. JeicTBue | - BIaAeTh IKCHIEPUMEHTAIBHBIMU
JNEKTPUYECKOr0  MOJsA  Ha | METOoJaMu WCCIIEIOBAHNUS
ANEKTPUIECKUE 3apsAbl. | 3aBUCHMOCTH: CHJIBI TOKa Ha
Crtpoenne aTOMOB. | Y4acCTKe IIeH OT 3JIEKTPUYECKOTO
OnexTpuyecKuit TOK. | HaNpsHKEHUS, 3NEKTPUIECKOTO
HcTouyHNKM  3NEKTPUUYECKOTO | COMPOTHBIEHUS IPOBOJHUKA OT
TOKa. Hanpasnenue U | ero JUTAHBI, TUTOMIA TN
neicTBUS 3NEKTPUUECKOTO | TIONIEPEYHOTO CedeHus u
TOKa. DIIEKTpUYECKasl IeNb W | MaTepuania;
ee COCTaBHBIC YacTH. | - TIOHUMATh CMBICI OCHOBHBIX
Hocurenn JNIEKTPUYECKUX | QU3UYECKUX  3aKOHOB U YMETh
3apsnoB B MeTayutax. Cuia | MIPUMEHATh MX Ha MPAaKTHKE: 3aKOH
TOKa. DNEKTPUYECKOe | COXPaHEHUS ANEKTPUIECKOTO
HampspkeHue. ODNEeKTpUuecKoe | 3apsna, 3akoH Oma Juis ydacTka
COINPOTUBJIEHUE uenw, 3akona J>xoyins — Jlenua;
MTPOBO/THUKOB. EnvHume! | - moHUMATh TPUHIHAI ASHCTBUS
COTIPOTHUBIICHMUS. IEKTPOCKOIA, UIEKTPOMETPA,
3aBUCUMOCTh CHJIBI TOKa OT | FajIbBAHMYECKOIO 3JICMCHTA,
HanpspkeHus. 3akoH Oma i | akKyMyJIaTopa, dhonapuka,
ydyacTKa [eNnu. YJENbHOE | peocTaTa, KOHJEHCATOpa, JIAMIIBI
COTpOTHBJIEHHE.  PeocTaTrhl. | HaKaJIMBaHUS u croco0oB
[TocnenoBarensHOE u | obecrieueHnst 0€30MaCHOCTH TPH
NapajuleIbHOE  COEMHEHHE | MX MCIIOJIb30BAHUM;
MIPOBO/IHHKOB. Pabota | - BnageTs cioco6aMu BBITIOTHEHUS
JNEKTPUYECKOTO TOJS MO | pacueToB IS HAXOXKJEHUS: CHIIBI
MIEpEMEILEHUIO TOKa, HaTIPSDKEHMUS,
3NEKTPUIECKHUX 3apsA70B. | CONPOTUBIECHUS npu
MomHOCTh  3JEKTPUYECKOTO | MapaylIeTbHOM u
TOKa. HarpeBanue | mocienoBaTeIbHOM — COEIMHEHHUH
IIPOBOJAHHUKOB 3JIEKTPUYECKUM | TPOBOAHHUKOB, YAEIBHOTO
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OnekTpomar
HUTHBIE
SIBIICHUS

TokoM. 3akoH JDxoyms —
Jlenna. DIEeKTpUYECKUe
HarpeBaTelbHbIC u
OCBETHTENbHBIC npuOOpEI.
Kopotkoe 3aMbIKaHHE.
IIpaBuna 6e€30MacHOCTH TIpH
paboTe ¢ AMEKTPOITPHOOPAMH.
JlaGoparopHbie pabOTHI

4. COopka 3JEKTPHYECKON
LIEMTU U U3MEpPEHHNe CHIIBI TOKa
B €€ Pa3JInYHBIX YYacTKax.

5. M3smepeHue HanpsKeHUs Ha
Pa3ITMYHBIX y4acTKax
3JIEKTPUUECKOH TIEMH.

6. l3mepenue cuibl TOKa U
€€ PeryJIMpOBaHHAE PEOCTATOM.
7. Nsmepenne
COIIPOTHUBJICHHUA MPOBOAHUKA
IpH TMOMOIIM amIepMerpa U

BOJIETMETA.
8. H3MepeHnue MOIIHOCTH U
paboThI TOKa B

3IEKTPUUECKON JIaMII€.

OnbIT Opcrena.
MaruutHOe 110]1e. MarauTHOE
noje Toka. MarouTHoe moJje

KaTyIIKH c TOKOM.
Onexkrpomaraut.lIpumenenue
3JIEKTPOMArHUTOB.

[ToctosiHHBIE MarHuThl.
MarnutHOE noie
MTOCTOSIHHBIX MarHuTOB.

MaruutHoe 1ojie  3eMIIn.
B3aumonelicTBue MarHuToOB.
JleficTBME MAarHUTHOTO ITOJIS
Ha TIPOBOJHUK C TOKOM H
JBUOKYIIYIOCS — 3apsDKCHHYIO
Y4acTHILy. DIEKTPOABUTATEINb.
JlaboparopHsbie
paboThl
9. Cbopka dJIeKTpOMarHura u
HCIBITAHUE €r0 AeHCTBUS.

10. Uzydenune
ANEKTPHUUYECKOTO  JIBUTATEJIS
MOCTOSIHHOTO ToKa(Ha
MOJIETIH).

COMPOTHUBIICHUS MIPOBOJTHUKA,
paboThI u MOIITHOCTH
AIIEKTPUIECKOTO TOKA, KOJTMYESCTBA
TEIUIOTHI, BBIJICIISIEMOTO
MPOBOJHUKOM C TOKOM, €MKOCTH
KOHJIEHCATOPa, paboTHI
ANIEKTPUIECKOTO TOJIst
KOHJIEHCaTOopa, SHEPTUHU
KOHJIEHCATOPa;

- WCIIONIb30BaTh  IOJy4YeHHBIE
3HAHWsI B TOBCETHEBHON KHU3HU
(skomorus, OBIT, OXpaHa
OKpY’)Kalllled Ccpenpl, TEXHUKa
0€30IacHOCTH).

- Ilonumars wu OOBSACHSITE
(uznyeckue SIBIICHUS:
HAMAarHU4YeHHOCTh  JKelle3a W
cTalu, B3aUMOJICHUCTBHEC
MAarHHTOB, B3aNMOJICHCTBIE

MIPOBOJTHUKA c TOKOM u
MAarHUTHOM CTpEJIKH, JIeNCTBUE
MarHMTHOTO TOJIS Ha TPOBOJIHUK C
TOKOM;

- BIIAJIETh 3KCIEPUMEHTAIHHBIMU
METOJIaMHU WCCIIEIOBAHUS
3aBUCUMOCTH MarHUTHOIO
JIEUCTBUSI KATYIIKU OT CHJIBI TOKA
B IIETH;

- HCIIOJIb30BaTh  IOJyYEHHBIE
3HaHUS B IOBCEAHEBHOM >KU3HU
(axomorus, OBIT, oXpaHa
OKpY’)Kalllled Cpenpl, TEXHUKa
Oe3omacHOCTH)
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CBeTOBEIE 10 Ucrounuxn cBera. 3akoH | - [ToHuMaTh U OOBICHATH 1-8

SIBJICHUS NPSMOJIMHEWHOTO (bu3uYecKue SBICHUS:
pacnpocTpaHeHus CBeTa. | MPSIMOJIMHEHHOE
3aKOH  OTpaKCHHs  CBETa. | pacIpOCTPAHCHUS CBETa,
[Tnockoe 3epKayo. | 00pa3oBaHUE TCHU U MOJYTCHH,

Nzo0paxenne mpeaMeTa B | OTPaXKCHHE U MPEIOMIICHUE CBETA;
3epKaje W JIMH3e. 3aKOH | - YMETh H3MepATh (OKyCHOE

IpeJIOMJICHUA, AaBacMbIC | paCCTOSAHUEC co6npalo1uel71 JIMH3BbI,
nuH30M. ['1a3 Kak onTUYecKas OINITUYCCKYIO CUJTY JIMH3BI,
cucrTrema. Onmuueckue | - BJIAACTH OKCIICPUMCEHTAJIBHBIMHA
npu6opbz. MCTOJaMHU HCCICOIOBaHUA

3aBUCUMOCTH: U300PaKEHUS OT
PACHOIOKEHNUS JTaMIIBI Ha

_Ha60paTopHI)Ie pa6OTLI Pa3IMYHBIX PACCTOAHUAX OT
11. I/IqueHI/Ie CBOMCTB | JIMH3LI, YIJIa OTPAXKCHUS OT yIJia
I/I306pa>KCHI/IfI B JIMH3aX. naacHusd CBETAa Ha 3€PKaAJIO;

- IOHAMATh CMBICIT OCHOBHBIX
(hM3MYIECKUX 3aKOHOB U YMETh
MPUMEHSATH UX Ha MPAKTUKE: 3aKOH
OTpaKeHUS U MPEIOMIICHUS CBETA,
3aKOH NPSAMOJIUHEINHOrO
pacrpocTpaHeHusl CBETa;

- pa3nuyaTh (POKYC JIUH3HI,
MHUMBIH (POKYC U POKYCHOE
paccTosiHuE JTMH3bI, ONITHYECKYIO
CHITY JIMH3bI U ONITHYECKYIO OCh
JIUH3BI, COONPAOIIYIO U
pacCcenBarOIIyTO JINH3HI,
M300paKCHHUS, 1aBacMBbIC
coOuparotei u paccenBaromeit
JIMH301;

- YMETh HCIIOJIH30BATh
MOJTy4YeHHbIE 3HAHUS B
MTOBCETHEBHOM KU3HU (PKOJIOTHS,
OBIT, OXpaHa OKpY’KaroIen
cpenpl).

- leMOHCTpHpPOBAaTh NPE3CHTAIIHH;
- BBICTYIIaTh C COOOIIEHUSIM,

- y4acTBOBATh B O0CYKJICHUN
COOOIIIEHU 1 MTPe3eHTAINH.

O06o06m1aroy 1 - leMOHCTpHpOBAaTh MPE3CHTAIHH;
ee - BBICTYIIATh C COOOIIEHUSAMU;
MIOBTOpPEHNE - y4acTBOBaTb B OOCYXAEHHUH COOOILECHHHA H
MIpE3eHTaL .
9 kJ1acc
3aKOHBI 34 MarepuanbHas - O0bacHATH pusndeckuit cmbicn | 1-8
B3aUMOJICHCTBUS U TOYKa KaK MOJIEINb | TIOHSITUI: MTHOBEHHAsI CKOPOCTb,
JBYDKEHUS TEIL. ¢u3ngecKoro Tela. | yCKOPEHHE;
OTHOCHUTENBHOCTh - HaldromaTh W ONMCHIBATH
MEXaHIMUYECKOTO NpSMOJIMHEHHOE ¥ pPaBHOMEPHOE
nBwkeHus. [ eonieHTpudeckas | JBUKEHHE TEJICKKH c
u TeTMOLEHTPUYECKasl | KaleabHULEH; JBIDKEHHE
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CHUCTCMBI Mupa. Cucrema
OTCUCTA. duznueckue
BCIIMYHUHEI, HeO6XOI[I/IMBIe

JUTSL OTIMCAHUsSI JIBYDKEHUS, W
B3aMMOCBSI3b MEXIYy HHUMU
(ryTB, TepeMeITeHue,
CKOPOCTh, YCKOPEHHE, BPEMsI
nBUxkeHMs1). PaBHOMepHOE H

PaBHOYCKOpPEHHOE
MPSIMOJIMHENHOE IBHKCHHE.
I'paduxu 3aBHCHMOCTH
KMHEMAaTHYECKUX  BEJIWYHH
oT BPEMEHH pH
pPaBHOMEPHOM 51
PaBHOYCKOPEHHOM

JIBUOKEHUH. PaBHOMepHOE
JBIDKCHHE IO OKPYXKHOCTH.
WNuepuuanbHas cHucTEMa
orcuera. IlepBelii  3akoH
HeroToHa u UHEPLUSL.
Bropoit 3akoH HeloToHa.
Tperuii 3akoH Hberorona.
CBoOogHOE TmTalleHWe Tell.
HesecomocTs. 3akoH
BCEMHPHOI'O TATOTCHUA.
Cuna  ynpyroctd.  3akoH
I'yka. Cuna TpEHUSL.
Nmnynsc. 3aKkoH
COXpPaHCHUA HUMITYyJIbCA.
PeakTuBHOE JBUYKEHUE.
Mexanndeckas paborta.
ITorennuanpHas u
KHHETHYeCKas SHEPIUsl.

3aKOH COXpaHEHHUs IOJIHON
MEXaHUYECKOU SHEPTHH.

JlaGoparopHsie pabOTHI
1. UccnenoBaunue
PaBHOYCKOPEHHOTO
NIBIDKEHU 0€3 HaYaIbHOI
CKOPOCTH.

2. N3amepenue ycKopeHust
CcBOOOHOTO IaIECHHS.

MasTHHKa B JIBYX CHCTEMax
OoTCUeTa, OJIHA U3 KOTOPBIX
CBsi3aHa ¢ 3emileil, a apyras c
JICHTOMH, JBIDKYLIEHCA
PaBHOMEPHO OTHOCHUTEJIBHO
3€MIIM; MTAJCHUE OAHUX U TEX XKe
TE€I B BO3AYyXE U Pa3PEKEHHOM
MIPOCTPAHCTBE; OTIBITHI,
CBUJIETENBCTBYIOLINE 0
COCTOSIHUM HEBECOMOCTH TEJI;

- HaOMIOATh U OOBACHATH TONET
MOJICNIN PAKETHI;

- 000CHOBBIBATHh BO3MOXKHOCTH
3aMEHBl Tejla €ro MOJEIBI —
MaTepUAIBHOW TOYKOM — JUIs
ONMCAaHUS IBI>KCHUSI,
-IPUBOJUTH IpUMEPBI, B
KOTOPBIX KOOpPJIUHATY
JBUOKYIIETOCS Tella B JIFOOOH
MOMEHT BpEMEHU MOYXHO
ONPEACIUTD, 3Had €ro
HayajJbHYlO  KOOpAMHATY U
COBEPILICHHOE WM 3a JaHHBII
MPOMEXKYTOK BpEMEHU
MepeMEILCHHE, u HEJb35
ONpPEIETUTD, eciu BMECTO
nepeMenieHuss  3aJaH  IyTb;
PaBHOYCKOPEHHOTO  JIBUKEHUS,
IIPSIMOJINHEWHOT O 51
KPHUBOJIMHEHHOTO JIBUKEHUS TEll,
3aMKHYTOU CHUCTEMBI TEII,
MIPUMEDHI, MOSACHSIONINE
OTHOCUTEIBHOCTD JBUKEHUS,
MPOSIBIICHUS] HHEPLIUU;
-OMpeIeNATh MOYITH u
MIPOCKITUHU BEKTOPOB Ha
KOOPJIUHATHYIO OCb;
-3aMUChIBATh  ypaBHEHHUE IS
onpeaeneHus KOOPIUHATHI
JBHIKYILIETOCS TE€JA B BEKTOPHOMI
U CKaJsipHO# (hopme;

- 3amuChIBaTh (QOPMYJIBL: IS
HAXOXKIECHUS MPOEKLUU u
MOAYJSl BEKTOpa MepeMEIICHUs
Tena; INIE: BBIYHUCIICHHUS
KOOPJIMHATHI JIBXKYUIETOCS Teja
B 000 3alaHHBIHA MOMEHT
BpEMEHU; JUIA  ONpEeIeNICHUs
YCKOPEHHS B BEKTOPHOM BHJE U
B BUJIE

MPOEKIMHA Ha BBIOPAHHYI OCH;
TS pacuera CHJIBITPCHUS
CKOJIBKEHUS, pabOTBl  CHJIBI,
paboTel  CHUJI  TSDKECTH H
YIOPYTOCTH, MTOTCHITHATBHON
SHEpPruy MOJHATOTO HaJ 3eMJei
TeNa, MOTCHLMAJIBLHON 3HEpruu
CXKaTOU NPYKUHBI,
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—3anuchIBaTh B BUAE POPMYJIBL:

BTOPOM W  TpeTHUl  3aKOHBI
HbioToHa, 3ak0OH BCEMHUPHOTO
TATOTEHUs, 3aKoH ['yka, 3aKoH
COXpAaHEHHUs HMITyJbCca, 3aKOH
COXpaHEeHUs MEXaHU4YeCKOU
SHEPTHUH;

—10Ka3bIBaTh PaBEHCTBO

MOAYJSl BEKTOpa MepeMeEIICHUs
MIPOUICHHOMY ITyTH W TUIOMIAN
1oJ1 Tpa)uKOM CKOPOCTH;
—CTpPOUTH rpaduku
3aBUCHMOCTH  CKOPOCTH  OT
BPEMEHH; OTPENEISTh CKOPOCTH
B 33JJaHHBIl MOMEHT BPEMCHH;
—CpaBHUBAThH TPaeKTOPHH,
ITyTH, TIEpEMEIICHUS,

CKOPOCTH MasiTHUKA B
yKa3aHHBIX CUCTEMaX OTCUETa;
—e’aTb BBIBOA O JBWKCHHU
TEN C OJUHAKOBHIM YCKOPCHHEM
npH JCHCTBHUM HA HHUX TOJBKO
CHITBI TSDKECTH,

—OMnpeaeniTh MIPOMEKYTOK
BpEMEHHU oT Hauaiua
PaBHOYCKOPEHHOTO  JBMKCHUS
mapuKa [0 €ro OCTaHOBKH,

YCKOpEHHUE JBIKEHUS IIapuKa U
€ro0  MIHOBEHHYIO  CKOpPOCTb
repesl yIapoM O IWINHAD;

—H3MEPATh YCKOpPEHHE
CBOOOHOTO TaJICHHUS;
—IIPEJICTABIISATh pe3yabTATHI

U3MEPEHUA U BBIYUCICHUM B
BUjIe TaOJIHIl ¥ TPAPHKOB;
—paboTaTh B TpyIINe.

Mexannueckue
K0s1€0aHNs U BOJIHBEI.
3BYK.

15

MexaHudeckrne KolieOaHMs.

Konebanus rpy3a Ha
MIpYKHUHE. CBob6oHBIE
xonebanns. KonebarenpHas
cHCcTEMA. MasiTHHK.
AwMiuryaa, HIEPUOI,
yacToTa KOJICOaHMIH.

I'apmonnueckue KonebaHusl.
IIpeBpalienue SHEprUu INpU
KOJIe0aTelbHOM  JIBHKCHHU.
3aryxaronue KoJIeOaHusl.
BeiHyxaeHHble  KoeOaHusl.
Pesonanc.  MexaHuueckue
BOJIHBI B OJHOPOAHBIX
cpenax. Pacmpocrpanenue
KojeOaHWii B YNPYrux
cpenax. Ilomepeunble U
MPOJOIbHBIE BOJHBL. J[nMHa
BOIHEL CBSI3b JJINHBI BOJIHBI

co CKOPOCThIO ee
pacnpocTpaHeHHS u
MEPUOJIOM (gacToToii).

—OnpeaensaT  KonebaTenbHOE
JIBIDKEHHE TI0 er0 MPHU3HAKAM;
—TIPUBOIUTH PUMEPHI
KOJIEOaHMIA, ITOJIE3HBIX

u BPETHBIX MPOSBIICHU
pe30HaHCa W IMyTH YCTPaHCHUS
MOCJICIHUX,, NICTOYHUKOB 3BYKa;
—OIIMCHIBATh JIUHAMUKY
CBOOOIHBIX KOJIEOaHUIT
PY>KHHHOTO "
MAaTeMaTUYECKOr0 MasSTHUKOB,
MeXaHU3M 00pa30BaHUs BOJIH;
—3aNHCHIBaTh bopmyy
B3aMMOCBSI3H TIEPHO/Ia

u YaCTOThI KOJIeOaHMIA;
B3aMMOCBSI3H BEJTMYMH,
XapaKTePU3YIOIINX
BOJIHBL;

—OOBICHATh:
3aTyXaHUsI CBOOOTHBIX
KoJIeOaHUil; B YyeM 3aKIIFOYaeTCs
SIBJICHUE pe3oHaHca;

yIpyrue

HNPUYHHY

1-8
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3ByKOBBIE BOJHBEL. CKOpPOCTH
3Byka. Bricota, TemMOp wu
TPOMKOCTh  3ByKa.  OXO.
3BYKOBOI pe30oHaHC.
JlaboparopHas pabora

3. UccnenoBanne
3aBHUCHMOCTH TIEpHO/Ia W
4aCTOTHI CBOOOIHBIX
KojeOaHuil MasTHHKa OT
JUTHHBI €T0 HUTH.

HAOJTIOTaeMBIi OTIBIT o
BO30YKICHUIO KOJIeOaHMI
OJTHOTO ~ KaMepTOHa  3BYKOM,
UCITYCKaeMbIM JIPYTUM

KaMEPTOHOM TaKOM K€ 4aCTOTHI;
II0YeMy B Ta3zax CKOPOCThH 3ByKa
BO3pacTaeT C  MOBBIINICHUEM
TEMIIEPATYPHI;

—Ha3bIBaTh: YCIIOBHE
CYIIIECTBOBAaHUS HE3aTyXaroIInX
KOJICOaHMIA, ¢dusnyeckue
BCJIMYWHBI, XapaKTEPHU3YIOLIUEC
yOpyrue  BOJHBI;,  JHWANa3oH
YacTOT 3BYKOBBIX BOJIH;
—pasnuyath  TOMEPEYHbIe U
MIPOJIOTBHBIE BOJTHBL;
—TIPUBOIUTH 000CHOBaHUS
TOTO, YTO 3BYK  SIBIISETCS
MPOAOJBHON BOJIHOM;
—BBIJIBUTATh TUTIOTE3bI:
OTHOCUTEIBHO 3aBUCUMOCTH
BBICOTBI TOHAa OT 4YacTOTHI, a
TPOMKOCTH — OT AaMIDIATYIbI
KoJeOaHuil MCTOYHHMKA 3BYKa; O
3aBUCHMOCTH CKOPOCTH 3BYKa OT

CBOMCTB cCpelpl HU OT €€
TEMIIEPATypPhl;

—IPpUMCHATH 3HaHUA K
pEILIEHHIO 3aay;

—IIPOBOJUTH
3KCIIEPUMEHTAIbHOE
UCCIIEI0OBAHUE 3aBHCUMOCTHU
nepuoaa KoJsiebaHuit

pr>KI/IHHOFO MajgdTHHUKA OT m U
k;

—H3MepATh YKECTKOCTh
NpPY>KUHBI;

—TIPOBOJUTH WCCIIEIOBAHUS
3aBHUCHUMOCTH nepuoza

(4acToThl) KoNeOaHUH MasTHUKA
OT JJIMHBI €r0 HUTH;
—TpeCTaBIIATh pe3yJIbTaThl
U3MEPEHUA U BBIYUCICHUA B
BH/IE TaOJINII;

—paboTaTh B TpyIIIe.

DIIeKTPO-MarHUTHOE
noJie

25

OmaopomHOE u
HEOJTHOPOJTHOE  MAarHUTHOE
nonie. [IpaBuno Oypapumka.
OOHapyXeHne MarHuTHOTO

nonsa. Cwita Amnepa U cuia

Jlopenna. IlpaBmio 1neBoit
pYKH. Nunyknus
MarHUTHOTO OIS,
MaruuTHblli MOTOK. ONBITHI
®dapajes.
DneKTpoMarHuTHas

unaykuus. Oneitel apagest.
Hanpasnenue

—JlenaThb BBIBOJIBI O
3aMKHYTOCTH MarHUTHBIX
JIMHUN 1 00 ocaa0IeHNH IO C
yAaJeHHEM OT ITPOBOJIHUKOB C
TOKOM;

—Ha0II0IaTh U OIIMCHIBATH
OTIBITHI, TIOATBEPIKIAIOIIIE
MOSIBJICHUE JICKTPUUYECKOrO
TOJIS TIPY U3MEHEHHUH
MAarHMTHOTO II0JIS, U JIE€JaTh
BBIBOJIEL;

—Ha0II01aTh: B3aUMOIEHCTBIE
aJTIOMUHHEBBIX KOJIEI] C

1-8
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WHIyKIIHOHHOTO TOKA.
IIpaBuno Jlenna. SIBnenue
CaMOMH/TYKIINH.
Konpencarop. OHeprus
AIIEKTPUIECKOTO TOJIST
KOHJICHCATOPA.
KonebarenpHbrii KOHTYP.
ONeKTpOMarHuTHbIC
konebanus.  [lepemeHHBIH
TOK. DekTporeHepaTop.
[IpeoOpazoBanus SHEpruu B
3IIEKTpOreHepaTopax.

Tpanchopmarop. Ilepemaua
3JIEKTPUYECKON ZHEPruM Ha
paccTosiHHe.
DJIEKTPOMarHuTHOE  TIOJIE.
DNEeKTPOMarHuTHBIE  BOJHBI
u ux cBoiictBa. CKOpPOCTh
pacrnpocTpaHeHHs
ANIEKTPOMArHUTHBIX  BOJIH.
Bnusinue
AIIEKTPOMArHUTHBIX

1563142 (S 05051 Ha  JKUBBIE
OpraHU3MBL. [Tonyuenue
AIIEKTPOMArHUTHBIX
KOJICOaHMUIA. [puHIHATTEL
PaaMOCBSI3U U TEJICBUICHUS.
OneKTpOMarHuTHas Mpupoa

CBeTa. Cser -
3JIEKTPOMAarHUTHasl  BOJIHA.
CxopocTb CBeTa.
IIpenomnenue CBETA.

Iloka3zarens mpesOMIICHHS.
Hucnepcust  cBera. llpera
ten.  MHrepdepeHuus U
TUQpakiust  cBeTa.  THUIBI
ONTHYECKUX CIIEKTPOB.
Criexrporpad u
crieKTpockorn.  KBaHTOBEII
XapakTep IOIVIOIIEHUS U
UCITyCKaHMsI CBETa aTOMaMH.
JIuneityarsie CIIEKTPBI.
CrekTpasbHBIN aHAIN3.

JlaGoparopHas pabora

4, Nzyuenune SIBJICHUS
ANEKTPOMArHUTHON
HUHAYKIIWY.

5. HaGaromeHue CILIOLIHOTO
W JIMHEWYaTBIX  CIHEKTPOB
HCIYCKaHUS

MarHuTOM, SIBIICHHUE
CaMOUHAYKIIUH; OIBIT 110
U3TYYCHHIO U IPUEMY
3JEKTPOMATHUTHBIX BOJIH;
CBOOO/IHBIC AJICKTPOMArHUTHBIC
KoJeOaHus B KoJieOaTeTbHOM
KOHTYp€; pazloKeHne 0enoro
CBETa B CIIEKTP IIPH €ro
MPOXOXKJIEHUN CKBO3b MPU3MY U
roJrydeHue 0eoro cBeTa ImyTeM
CJIOKEHUS CTIEKTPaTbHBIX
I[BETOB C TTOMOIIBIO JIUH3HI;
CIUIOIUIHOM U JHHEeNYaThle
CHEKTPHI HCITyCKAHUS;
—(OopMYIHPOBATh MTPABIIIO
MpaBoOU pyKH U1l COJICHOUA,
MpaBMIIO OypaBUHKa, IPABUIIO
Jlenma;

—OIpeeNATh HalpaBieHne
AIIEKTPUIECKOTO TOKA B
IIPOBOJHHUKAX U HalpaBICHUE
JIMHUM MarHUTHOT'O I10JIA,
HaIpaBlieHUE CHIIBI,
JIEeUCTBYIOLIEH Ha
3NIEKTPUUECKUN 3apsif,
JIBUKYIIAICS B MATHUTHOM
roJie, 3HaK 3apsua u
HaIlpaBJICHUEC IBUKCHUA
YaCTHUIIBI,

—3aNnuChIBaTh POPMYITY
B3aMMOCBSI3U MOAYJISL BEKTOpa
MarHUTHOW MHAYKIUU
MarHATHOTO TTOJIs-

[ToHnMaTh U OMTUCHIBATH U
O0BSICHATH (pru3nvecKue
SIBJICHUS/TIPOIIECCHI:
ANIEKTPOMArHUTHAS WHIYKIIHS,
CaMOUHAYKIIHS, MPETOMIICHUE
CBETa, TUCTIEPCHS CBETa,
TMIOTJIONIEHNE U HCITyCKaHHe
CBETa aTOMaMH, BOSHUKHOBEHHE
JIMHENYaThIX CIIEKTPOB
W3IYYEeHHS U TIOTJIOIICHUS;

- 3HAaTh U J1aBaTh OIpe/IeeHus /

onucanust PUINUECKUX TTOHSTHI:

MarHUTHOE I0JIe, TUHUH
MarHUTHOW WHAYKIIUY;
OJTHOPOZIHOE U HEOTHOPOIHOE
MarHUTHOE I0JIE, MarHUTHBIH
MOTOK, TIEPEMEHHBIT
AIEKTPUIECKHIA TOK,
AJIEKTPOMArHUTHOE TIOJIE,
3NIEKTPOMArHUTHBIE BOJIHEI,
3IIEKTPOMArHUTHBIE KoJieOaHusl,
PaaroCBs3b, BUIUMBIH CBET;
(hU3MYECKUX BETUYMH:
MarHUTHAas UHIYKIIWS,
WHIYKTUBHOCTD, IIEPHO/I,
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4acTOTa M aMIUTATYIA JIEKTPO-
MarHUTHBIX KOJICOaHHH,
MOKa3aTeNI IPEJIOMIICHHUS CBETA;
- 3HaTh POPMYITUPOBKH,
MOHUMATBH CMBICT U YMETh
MIPUMEHATH 3aKOH IPETOMIICHUS
cBeTa u mpaBuJio JleHna,
KBaHTOBBIX MOCTyNaTOB bopa;

- 3HaTh Ha3HAYCHUSI, yCTPOICTBA
W IPUHIIUT AEHCTBUS
TEXHUYECKUX YCTPOUCTB:
ANEKTPOMEXaHUIECKUN
WHAYKIIMOHHBIN TeHEPaTop
TIEPEMEHHOTO TOKa,
Tparcdopmarop,
KOJIeOaTeNbHBIH KOHTYD;
JETEKTOP, CIIEKTPOCKOTI,
criekTporpad;

- IOHUMATh CYTb METOAa
CIEKTPAIHFHOTO aHAIIN3a U €TO
BO3MOXHOCTEM.

¢ MopyJieMm cuibl F,
JEUCTBYIOLIEH HA IPOBOJAHUK
IUTHHOM 1, pacrmonosxeHHbIN
MNEPINCHAUKYIIIPHO JIMHUAM
MArHUTHOM MHIYKLWU, U CUIION
ToKa [B mpoBoaHUKE;
—OIINChIBATh 3aBUCUMOCTDH
MAarHuTHOI'O IIOTOKa OT
WHAYKIIAA MarHATHOTO TTOJIS,
MPOHU3BIBAIOIIETO IO
KOHTYpa, U OT €r0 OPHEHTALIUH
10 OTHOIICHHUIO K JIMHHUSIM
MarHATHOW WHAYKIWHW; PA3TUIHS
MEXKy BUXPEBBIM
ANEKTPHIECCKUM H
ANEKTPOCTATUIECKIM ITOJISIMHU;
—IIPUMEHSTH IIPABUIIO
OypaBumKa, MpaBUIIO JCBOM
pyku; npasuio JleHna u
MIPABHJIO TIPABOU PYKHU IS
OTIpe/IeIICHHS HAlpaBIICHHS
WHIYKIIMOHHOTO TOKA;
—pacckasbIBaTh 00 yCTPOWCTBE
Y NIPUHLINIE 1€UCTBUS
reHeparopa MepeMeHHOr0 TOKa;
0 Ha3HAYCHMH, YCTPOHCTBE U
MIPUHLINIE 1EUCTBUS
TpaHcpopmaropa u ero
MPUMEHEHUH; O TPUHITUIIAX
PaznOCBSA3H U TEIEBUACHUS;
—HAa3bIBATh CIIOCOOBI
YMEHBIIECHUS TOTEPh
3JIEKTPO’HEPTUH IIPH IIepeave
ee Ha OoJIbIIre PacCTOSHUS,
Pa3IMYHBIC AUAIIa30HbI
AIEKTPOMArHUTHBIX

BOITH, YCJIOBHUSI 00pa3oBaHusl
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CIUIOLIHBIX U JIMHEWYATHIX
CIIEKTPOB UCITYyCKaHUS;
—OOBSICHATD U3ITYUCHUE U
MOTJIONICHHE CBETa aTOMaMH U
MIPOUCXOXKICHUE JIMHEHUATBIX
CIIEKTPOB Ha OCHOBE IIOCTYJIATOB
Bbopa;

—TIIPOBOIUTH
HCCIIEIOBATENIbCKUAN
SKCHEPHUMEHT 10 U3yYEHUIO
SIBJICHUSI DJIEKTPOMArHUTHOM
UHIYKIUH;

—AaHaJIU3UPOBATH PE3YJIHTATHI
SKCIEPUMEHTA U J1eJIaTh
BEIBOJIBI;

—paboraTh B TpymIe.

Crpoenue aToma u
aTOMHOTO SIJIpa.

20

PannoaktuBHOCTE.  Anb(da-
u3nydenue. bera-msnydenue.

lamma-uznyyenue. OnbITBI
Pesepdopna.
PanunoakTuBHBIC
MIpEBpaIICHU ATOMHBIX
anep. SlnepHsle  peaknuu.

CoxpaHeHue 3apsI0BOrO U
MaccoBOrO  4HCeNl  IpH
aaepHbIX peakuusx. [lepuon
noytypacmaja. 3akoH
panuMoOaKTUBHOIO  pacrmaja.
DKCIEepUMEHTAIbHbBIE

METO/IbI WCCIIE/IOBAHUS
YaCTHIIL. Ilnanerapuas
Monens aroma. [IpoTow,
HEUTPOH 51 JJICKTPOH.
Du3nuecKuit CMBICJI
3apsiIOBOIO M MaccoBOT'O
yucen. Mzoronsl. IlpaBuna
cMelieHus uis  albda- U
Oera-pacriaza mpH SIIEPHBIX

peaKuusx. 3akoH
DHHIIITEHHA o
MPOTIOPITHNOHATIEHOCTH

Maccel W 3Hepruu. Jledekr
MacC H DJHEpPrus CBS3U
aTOMHBIX snep. JeneHue
siiep ypaHa. Lennas
peakuus. Snepnas

DHEPreTUKa. DKOJIOTHIECKIE
poOJIeMBbI pabOTHl ATOMHBIX
UIEKTPOCTAHIIHI.
Jo3zumeTpusi. Bnusinue
palMOaKTUBHBIX H3ITyYCHUH
Ha  JKUBBIE  OPraHU3MBIL.
TepmosinepHas peakuusi.
Ucrounnku sueprun ComHIa
U 3BE3I.

JlaGoparopHbie paboTbI

6. W3mepenne

—OnuceIBaTh: OIIBITHI
Pezepdopna mo oOHapy)eHHIO
CIIOYKHOTO cocTaBa
PAaAOAKTHUBHOI'O U3ITYUCHUA

u IO  MCCIENOBAaHHIO  C
TIOMOIIBIO PACCeSHUS O-YaCTHIL
CTPOCHHSI ~ aToMa;  Ipolecc
JieTIeHus spa aTomMa

ypaHa;

—OOBSICHATE  CyTh  3aKOHOB
COXPAHEHUsI MAcCOBOTO YMCIIA U

3apaga  TpH  PaJMOAKTHBHBIX
MIPEBPAICHHSX;
—OOBSICHATH ¢buznveckuit

CMBICJI ITOHATUI: PHEPTUS CBA3M,
neeKT Macc, LemnHas peaxius,
KpUTHUYECKAsI Macca;
—IPUMEHSTh 3aKOHBI
COXPAHEHHUsI MAaCCOBOIO YUCIA U
3apsfa NpU 3alHMCH ypaBHEHUH
SIEPHBIX PEAKLUM;

—Ha3bIBaTh YCIIOBHS
MIPOTEKAHUS yTpaBIsieMON
LEITHOMN peaxkuuu,

MIPEUMYILECTBA ¥ HEJOCTATKH
ADC mepex napyrumMu BHJAMU

3JIEKTPOCTAHLHH,

ycI0BUs MIPOTEKaHUS
TEPMOSTAEPHON PEAKIINH;
—HAa3bIBaTh ¢duznueckue

BCJIMYMUHBI. ITIOTJIOIICHHAN

no3a wm3nydeHus, koadduiment
Ka4yecTBa, HKBUBAJICHTHas 1033,
HEepPHOJ IOy pacIaza;
—pacckas3plBaTh O Ha3HAUYCHWH

SIIEPHOTO peakTopa Ha
MEIJICHHBIX  HEUTpOHax, €ro
YCTpOMCTBE 51 NIPUHLINIIE
JIEHICTBHS,

—TIIpUBOJIUTH MIpUMEPBI

TEPMOSJIEPHBIX PEAKIINIA;
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C€CTCCTBCHHOI'O

panuaoHHOrO ¢dona
JIO3UMETPOM.

7. W3yueHue neneHus sapa
aToMa ypaHa o
(dhoTorpaduu TPEKOB.

8. Nzydenne TPEKOB

3apsDKEHHBIX — YacTUL] IO
roToBBIM (hoTorpadusim.

—TIPUMEHSTH 3HAHUA K
pELICHUIO 3a/1ay;
—MU3MEpATH  MOITHOCTH 103

PaauaoOHHOTO thona
JO3UMETPOM;

—CpaBHHBATh MIOJTYYCHHBIN
pe3yapTaT ¢  HauOOIBIIUM

JOMYCTUMBIM  JUIS  YeJ0BeKa
3HAYCHUEM,;

—CTpOUTH TpaduK 3aBUCUMOCTH
MOIITHOCTH  JI03bI  HM3IYYCHUS
MPOAYKTOB pacmhajia pagoHa OT
BpEMEHU;

—OIICHUBAaTh  II0 rpaduky
TIEPUOJ TIOJTypaciaja MpoayKTOB
pacmajia pajoHa;
—IIPEJICTABIISTh pe3yibTaThl
WU3MEPCHHI B BUE TaOJIHIL;
—paboTaThb B TpyIIIE;

Crpoenue u
3BOJIIOIUS
Bcenennoi.

[Ipoucxoxnenue
ConneyHo CHCTEMBI.
duznueckas npupoaa
HeOecHbIx Ten CoHEeYHOH
cuctembl.CocTaB U CTpPOEHHE
ConneyHo CHCTEMBEI.
IInanmeTsl m Manple Tea
ConHeyHoH CHCTEMBI.
®dusnyeckas pupoIa
Connua u 3Be3a. CtpoeHue
Bcenennoi OBOTIOIISI
Bcenennoii. I'umotesa
0OJBIIIOTO B3PHIBA.

—Habmonate  cnmaiigel  wWiIn
(hotorpaduu HEOECHBIX
00BEKTOB;

—Ha3bIBaTh TPYIIEl OOBEKTOB,
BXOJISIIIINX B ConHeunyio
CUCTEMY; MIPUYUHBI 00pa30BaHUS
nsared Ha CoHIe;

—TIIPUBOIUTH IPUMEPBI
U3MEHEHHS BHJA 3BE3IHOTO Heba
B TE€YEHHE CYTOK;

—CpaBHUBATh TUIAHETHl 3€MHOU
TPYIIIbI; TUIAHE-ThI-TUTaHThI;
—aHanm3upoBaTh Qororpadun
WU CIakIbI IJIAHET,
(hoTorpaduu COTHEUHON KOPOHBI
u oOpa3oBaHUl B HEH;
—OIUCHIBATh ¢dororpadun
MaJjbIX Tea ConHeyHomn
CHCTEMEI, TpH MOJIEH
HECTallMOHAPHOH Bcenennoi,
npeioKeHHble OpuamMaHoM;
—OOBICHATD ¢dusnyeckue
MPOIECChI, MPOUCXOJAIINE B
Henpax CoiHIIA W 3BE3N; B YeM
MIPOSBJISCTCS HECTAIMOHAPHOCTD
Bcenennoii;

—3aluChIBAaTh 3aKOH Xa00ma;
—IEMOHCTPUPOBATH
MIPE3CHTAIIMH, Y4aCTBOBATh

B 0OCYXJICHHU NPE3CHTAIHI

1-8

O0oOmaromiee
MTOBTOPEHHE.

- I[CMOHCTpHpOBaTL NPE3CHTALIUN,
- BBICTYyIIaTh C COO6H_ICHI/I$IMI/I;

- Y9aCTBOBATh B OOCYKJICHUN COOOIICHHI

Y TIPE3EHTaIMH.
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COTI'JIACOBAHO
[TpoTokon 3aceaHus METOMYECKOTO
00beTMHEHUS YUHUTEIICH ¢busuke u

unpopmaruke MBOY  mumeit  Ned  um.
npodeccopa E.A. Korenko r.Eficka MO Eiickuit
paiion KpacHomapckoro kpas ot 28 aBrycra
2023 1. Nel

I'opomyk T.H.

COTI'VIACOBAHO

3amectuTens gupekropa no Y BP

28 aBrycra 2023

Kamukuna O.B.
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