IHosicHuTEeNLHAA 3aNIUCKA

[Iporpamma no ¢usuxe mist 10-11 kimaccoB cocraBieHa B COOTBETCTBUU C
TpeboBanusiMu DenepaabHOr0 TroCyIapCTBEHHOIO 00pa30BaTENbHOIO CTaHAapTa
cpennero obmero ob6pazoBanus (PI'OC  COQO) (omobpena penieHUEM
dbenepaabHOro yueOHO-METOJUYECKOT0 OOBEAMHEHHUS IO 00IIeMy 00pa30BaHHIO
(mpotokoi ot 28.06.2016r. No2/16-3)) ¢ yueToM pacrpeiesieHHbIX 10 Kjaccam
MPOBEPSEMBIX  TpeOOBaHUU K pe3ylibTaTaM  OCBOCHHS OCHOBHOM
o0mieoOpa3oBaTeIbHONM  IPOTpPaMMbl  OCHOBHOTO  00ImIero oOpa3oBaHUS W
AJIEMEHTOB COJICpKAHUS, MPEJCTABICHHBIX B YHHUBEPCATLHOM KOIU(PHUKATOPE IO
¢usuke, Konuenuuedt mpenogaBanus yuyeOHoro mpeamera «Duszmka» B
oOpa3oBaTenpHBIX oOpranm3ammsx Poccuiickort ~ @eneparnuu, I[Iporpammoit
Bocriutanusi MOBY Ilokposckass COII u yuyebnoro mnana MOBY IlokpoBckas
COII.

B ocHoBe paboueiil mporpammel JexuT peanuzaius Y MK ®dusuka non pen.
H.A. TlapdenTtreBoi, Bxonsmiero B denepanbHblil MepeyeHb Y4YESOHUKOB,
yTBepxkIAeHHbIN TTpukazoM Ne254 ot 20.05.2020 r. MunucrepctBa [IpocBemenus
Poccun.

PaGouas nmporpamma paccuntana Ha 140 yuyeOHBIX 4acoB U3 pacueTa 2 yaca
B Heento. Ha uzydenne yueOHOro rpeameTa OTBOIUTCS
10 knacc — 2 yaca B Hezaeo, 70 4acoB B roj
11 xiacc — 2 yaca B Hezaemto, /0 4acoB B Tof



1. Tlmanupyemble pe3yJbTaTbl OCBOCHHUSI O0yYalOIIMMHUCH OCHOBHOM
00111€00pa3oBaTEeJIbHON MPOrPAMMBI CPeIHEro 001ero 00pa3zoBaHus
JIMYHOCTHBIE PE3YJIBTATDBI
JIMYHOCTHBIE pE3yJbTaTbl OCBOEHMSI MPOTPaMMbl OCHOBHOI'O OOIIEro

oOpa3oBaHMsl JOOMBAIOTCS B €AMHCTBE Y4YeOHONH W  BOCIUTATENILHOM

JEATEIbHOCTH  OpraHu3aluu B COOTBETCTBUM C TPAJULIUOHHBIMH

POCCHMCKMMHU COLMOKYJIBTYPHBIMU M JyXOBHO-HPAaBCTBEHHBIE LEHHOCTIMH,

OPUHATHIMU B OOILECTBE MpaBUIaMH M HOPMaMU MOBEIEHUS U CIIOCOOCTBYIOT

npoleccaM CaMOIO3HAHMsI, CAMOBOCIIUTAHUS U CaMOPa3BUTHsL, (POPMUPOBAHMUS

BHYTpPEHHEHN MO3ULINN JTUYHOCTH.

[TaTproTHUecKO€ BOCIUTAHUE:

—TIPOSIBJICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSHUIO

poccuiickoil GrU3NYECKOr HAyKH;

—IIEHHOCTHOE OTHOILIEHUE K JOCTH)KEHUSAM POCCUNCKUX YUEHBIX-(PU3HKOB.

I'pasx1anckoe M JyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

—TOTOBHOCTb K AKTUBHOMY Y4acTHIO B 00CYKIECHUH
OOIIECTBEHHO3HAYMMBIX U ITUYECKUX MPOOJIEM, CBI3aHHBIX C IPAKTUYECKUM

MPUMEHEHUEM JOCTHKEHUN (PU3UKH;

—OCO3HaHHE BaXXHOCTH MOPAIBHO-3THYECKUX NPHUHIMIIOB B JIEATEIBHOCTH
Y4EHOTO.

DCTETUYECKOE BOCIIUTAHUE:

—BOCIPUATHE  ACTETUYECKUX  KauecTB  (U3NYECKOM  Hayku:  e€
FapMOHUYHOTO TIOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, JJAKOHUYHOCTH.

[{eHHOCTH HAyYHOTO NIO3HAHUS:

—OCO3HaHHE IIEHHOCTH (M3MYECKON HAyKM KakK MOIIHOTO HHCTPYMEHTa
MTO3HAHUS MHUPA, OCHOBBI PAa3BUTHS TEXHOJIOTMM, BaXKHEMIIEH COCTABIISIOLIEH
KYJIbTYpBHI;

—pa3BUTHE HAYYHOU TI0003HATETHLHOCTH, MHTEPECA K HUCCIEAOBATEIbCKOM
NEATEIbHOCTH.

@opMUPOBaHUE KYJITYPBI 310POBbS U IMOLIMOHAIIBHOTO

0J1Iaronoay4us:

—O0CO3HaHME LIEHHOCTH 0€30MacHOro o0pasa KU3HU B COBPEMEHHOM



TEXHOJIOTUYECKOM MHUpPE, BaXXHOCTH MpaBU OE30MaCHOTO TOBEACHHS Ha
TpaHCTIOPTE, HAa IOPOTraX, C ANEKTPHUUESCKUM U TETUIOBBIM

000py/1I0BaHUEM B JIOMAIIIHUX YCIOBHUSX;

—c(opMHpOBAaHHOCTh HaBbIKAa pe(JIeKCHU, MpHU3HAHHE CBOETO IpaBa Ha
OImMOKY M TaKOT'O K€ MpaBa y APyroro yejaoBeka.

TpynoBoe BocniuTaHue:

—AaKTHUBHOE y4acTHe B PEIICHUH MPAKTHUECKUX 3a/1a4 (B paMKax

CEMBbH, IIKOJIBI, TOPOJIa, Kpas) TEXHOJOTHYECKON U COIMaIbHON

HaIPaBJICHHOCTH, TPEOYIOMNUX B TOM YKCIIE ¥ PU3NUCCKUX 3HAHUM;

—WHTEPEeC K MPAKTHISCKOMY U3YUCHHUIO MPOQECCHil, CBA3AaHHBIX

¢ GU3HKOIA.

DKOJIOTUYECKOE BOCIIUTAHUE:

—OpHUEHTAIUS Ha TPUMEHEHUE (PU3NUECKUX 3HAHUK JJIs peleHUs

3a/1a4 B 00JIaCTH OKpPYKaloled cpeibl, IIIaHUPOBAHUS TTOCTYIIKOB

1 OIICHKY WX BO3MOKHBIX TIOCIIEACTBUH JJISI OKPYKAFOIICH CPEIbI;

—OCO3HaHUE I100aTBHOTO XapaKkTepa KOJIOTHUECKUX MPoOIeM

U IIyTEU UX PELICHUS.

AnanTanus oO0ydarmIerocsi K HM3MEHSIONUMCS YCIIOBUSM COIMAIBHOU |
IIPUPOIHOM CPEJIbI:

—TOTPEOHOCTh BO B3aWMOJCHCTBUU TIPU BBHITIOJHEHUN WCCIICOBAHUN H
MPOEKTOB (PU3MUECKON HANIPABIECHHOCTH, OTKPHITOCTD

OTIBITY W 3HAHUSM JPYTHX;

—TIOBBIIIICHUE YPOBHS CBOEH KOMIIETGHTHOCTH 4Yepe3 MPaKTHYCCKYIO
NeSTEeIbHOCTD;

—TOTpeOHOCT B (OPMHUPOBAHWUM HOBBIX 3HAHWK, B TOM YHCIIC
dbopMyIMpOBaTh UIEH, TOHSITHS, TUTIOTE3bI O (PU3NIECKUX 00BEKTAX

U SIBJICHUSX;

—OCO3HaHUE JIe(PUITUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEN

B o0sactu (HU3MKY;



—IUTAHUPOBAHNWE CBOETO PA3BUTHSI B MPUOOPETEHWH HOBBIX (DU3NIECKUX
3HAHUU;

—CTPEMJICHUE AHAIM3UPOBATh W BBISBIATH B3aUMOCBS3U  IPUPOIBI,
oO0IIecTBa M YKOHOMHKH, B TOM YHCJIE C UCTIOIB30BaHNEM (PU3MUECKUX 3HAHUH;

—OIICHKA CBOMX JCUCTBUM C YUETOM BIIMSIHUA Ha OKPYKAIOITYIO

Cpey, BO3MOKHBIX [NIOOAJIBHBIX TOCIIEICTBUM.
METAIIPEIMETHBIE PE3VJIbTATDI

YHuBepcaabHbIC IO3HABATEIBHBIC JCHCTBUS

ba3oBbie lornueckue NeuCTBUS:

—BBISBISATh W XapaKTEPU30BaTh CYIIECTBEHHBbIE NPU3HAKU OOBEKTOB
(s1BNIEHUI );

—YyCTaHaBJIUBATh CYIIECTBEHHBIN NMPU3HAK KJIACCU(PUKAIINUA, OCHOBAHUS JIJIS
000011IeHNs U CPAaBHEHUS,

—BBISBIIATH 3aKOHOMEPHOCTH W TIPOTHBOPEYHMSI B PacCMAaTPHUBACMBIX
dakTax, JTaHHBIX U HAOIIOJIEHUAX, OTHOCAITUXCS K (DU3UUECKUM SIBIICHUSM;

—BBISBIIATh NPUIHMHHO-CJICACTBEHHBIC CBS3M TPHU HM3yUYCHUH (PU3HUECKHUX
SBJICHMM U TIPOIIECCOB; JIeJaTh BBIBOJBI C HCIOJIH30BAHUEM ACAYKTHBHBIX U
WHYKTUBHBIX YMO3aKJIFOUCHHH, BBIIBUTATh

TUTIOTE3BI O B3AaMMOCBS3IX (DU3UICCKUX BEIIMUNH;

—CaMOCTOATENILHO BBIOUpATh CMOCOO pemieHus y4eOHou (u3nyeckoin
3alayu  (CpaBHEHUE HECKOJbKMX BapHaHTOB peEIIEHUsA, BbIOOp Haubosee
MOAXOJSIIET0 ¢ Y4ETOM CaMOCTOSITENIBHO BBIJICIICHHBIX KPUTEPUEB).

ba3oBrle uccienoBaTeabCKue 1EUCTBUS:

—MHCIOJIb30BaTh BOTMPOCHI KaK MCCIEA0BATEIbCKIUI HHCTPYMEHT

MO3HAHUS;

—TPOBOJUTH TI0O CAMOCTOSTEIIFHO COCTaBJICHHOMY IIJIaHY OIBIT, HECIIOKHBIN
(bU3UYECKUi IKCITIEPUMEHT, HEOOIIBIIIOE NCCIICTOBAHKE

(U3UYIECKOTO SIBJICHUS,

—OIICHUBATh Ha MPUMEHUMOCTD U JJOCTOBEPHOCTH HH(POPMAIIHIO,

IMOJIYYCHHYIO B XOAC UCCICAOBAHUA NI SKCIICPUMCHTA,



—CaMOCTOSATEIHHO (OPMYITUPOBATH OOOOIIEHUS ¥ BBIBOJIBI 110 PE3YJIHTATAM
MPOBENEHHOTO HAOIIOJICHUS, OTIBITA, HCCIICIOBAHUS;

—TPOrHO3UPOBATH BO3MOKHOE JIaJIbHEMIIIee pPa3BUTHE (PUZNUECKUX

MIPOIIECCOB, a TAK)KE BBIABUTATH MPEIIOJIOKEHUS 00 UX Pa3BUTHU

B HOBBIX YCJIOBUSIX U KOHTEKCTaX.

Pabora ¢ nuandopmariueii:

—TIPUMEHSITh PAa3JIMYHBIE METOJIbI, THCTPYMEHTHI U 3alPOCHI TIPU

NoucKe M OTOOpe MHPOpPMALMU WIM JAHHBIX C Y4ETOM MPEaSIOKEHHOU
yaeOHOH (M3UYECKON 3a/1a4K;

—aHAJIM3UPOBATh, CHCTEMATH3UPOBaTh U MHTEPIPETUPOBATH WH(POPMAITHTO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHHUS;

—CaMOCTOSITEILHO  BBIOMpATh ONTHUMANTBHYIO (GOpMY MPEACTABICHUS
uH(pOpMaIUU U WUTIOCTPUPOBAThH PEIllaeMble 33aJla4l HECIOKHBIMH CXEMaMH,
JuarpaMMamu, MHOU TpaduKkoil 1 UX KOMOMHAIUSIMU.

YHuBepcaabHble KOMMYHUKATUBHBIC ICHCTBUS

OO1eHue:

—B X0/ic 00CYXJeHHUsI y4eOHOro maTepuaia, pe3yibTaTOB Ja00OpaTOPHBIX
paboT W TPOEKTOB 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOW TeMbl U
BBICKA3bIBaTh WJICH, HAIEJICHHBbIC HA peIIeHWE 3aJaud U TMOJJep>KaHue
01aroKeIaTeIbHOCTH OOIICHUS;

—COIOCTABJISATh CBOM CYXICHUS C CYXICHUSMU JAPYIMX YYaCTHUKOB
Jyanora, 0OHapY>KUBATh Pa3JIMUUE U CXOACTBO MO3UIIHIA;

—BBIPAXKaTh CBOIO TOUKY 3PCHHSI B YCTHBIX M MUCHbMEHHBIX TEKCTaX;

—TMyOIMYHO TPENCTABISATh PE3YJbTAaThl  BBIMOJHEHHOTO (U3UYECKOTO
OmMbITa (SKCIIEPUMEHTA, UCCIICIOBAHUS, TTPOCKTA).

CoBmecTHast 1eSITENBHOCTD (COTPYAHUYECTBO):

—TOHUMATh W HCHOJB30BaTh  MPEUMYIIECTBA  KOMAHIHOW W
WHIUBUYyAIbHOM paOOThI MPU PEIIEHUH KOHKPETHOU (pr3ndeckoi

MPOOJIEMBI,

—IIpUHUMATDb LCINU COBMECTHOM ACATCIbHOCTHU, OPraHU30BLIBATb



NEUCTBUSA M0 €€ TOCTUKEHUIO: PaCIpelessATh PO, 00CYK1aTh

MIPOIIECCHI U Pe3yJIbTAaThl COBMECTHOU PabOThI; 00001aTh MHCHUS

HECKOJIbKUX JIIOJCH;

—BBINOJHATH CBOIO YaCTh Pa0OTHI, JOCTUrasi KaY€CTBEHHOI'O pe3yJbTaTa 1o
CBOEMY HAIIPaBJICHUIO M KOOPAMHHUPYS CBOM JEHCTBUA C JIPYTUMU UYJIEHAMU
KOMaH/Ibl;

—OIICHMBATh KAa4eCTBO CBOETO BKJaJa B OOMIMHA MPOIYKT MO KPUTEPUSIM,
CaMOCTOATENHLHO C(OPMYIMPOBAHHBIM YUYACTHUKAMHU B3aUMOJICHCTBHUSI.

YHuBepcaibHbIE PETYISTUBHBIC 1EUCTBUS

Camoopranuzanus:

—BBISIBJISATH MPOOJIEMBI B KU3HEHHBIX M yUYEOHBIX CUTYaIUsAX, TPEOYIOUIUX
JUIs1 perieHust GU3nYecKux 3HaHUM;

—OPHUEHTUPOBATHCS B PA3IMYHBIX MOAXOaX MPUHATUS PEIICHUM

(MHAMBUAYAJIbHOE, TPUHATHE pEUICHUS B TPYyIIe, NPUHSATHE PpEIICHUN
TpyIIon);

—CaMOCTOSITEJILHO COCTABIISATh AJITOPUTM pelieHus: (PU3NIEeCKOM

3alayd WM IUIAHA HUCCJEAOBAHMS C YYETOM HMMEIOUIUXCS PECYpCOB H
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATh MpeljiaraéMpie BapHaHTHI
pelLIeHUN;

—J1eN1aTh BEIOOP U OpaTh OTBETCTBEHHOCTH 32 PEILICHUE.

CamokoHTpoIb (pediexcus):

—/1aBaTh a/ICKBATHYIO OLIEHKY CUTYallUH U MpeJiaraTh IUIaH €€ U3MEHEHUS;

—OOBSCHATH MPUYUHBI JOCTHKEHUS (HEJOCTHKEHUS) PE3YIbTATOB

NeSITeIbHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

—BHOCUTh KOPPEKTHUBHI B JCATEIBLHOCTh (B TOM YHWCJIEC B XOJ BBITTOJHEHUS
(U3MYECKOTO MCCIIEeIOBAaHUS UM MPOEKTAa) HA OCHOBE HOBBIX OOCTOSTEIBCTB,
W3MEHUBIITNXCS CUTYaIlUi, YCTAHOBIIEHHBIX

OIMOOK, BOBHUKIITUX TPYIHOCTEH;

—OIICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIH U YCIOBHUSIM.

OMOIIMOHAJILHBIN UHTEIUICKT:



—CTaBUTh CE0s1 HA MECTO APYIOro 4eJaoBEeKa B XOJ€ CHOpa WM JIUCKYCCUHU
Ha Hay4YHYIO TEMY, IOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY APYIOro0.

[TpunsTue ceds u Ipyrux:

—TIpU3HABaTh CBOE MPaBO Ha OIMIMOKY MPHU peUICHUH (PU3NIECKUX

3a1a4 UK B YTBCPIKACHUAX HA HAYIHBIC TCMbI U TAKOC K€ IIPpaBO

JIPYToro.

I[MPEAMETHBIE PE3VJIBTATHI

BbinyCKHMK HAY4YUTCH:

e coOMONaTh TpaBwia OE30MAaCHOCTH W OXpaHbl TpyJda Npu padoTe ¢
y4eOHBIM U JJAOOPaTOPHBIM 000PYI0BAHUEM;

® [IOHMMATh CMBICJ OCHOBHBIX (PU3MUECKHX TEPMHUHOB: (PU3UYECKOE TEIIO,
(du3nueckoe gABieHNE, (PU3NYECKas BEIMUMHA, €AMHHUIIBI U3BMEPEHUS,;

® pacno3HaBaTh MpPOOJEMBbI, KOTOPbIE MOYKHO pELIUTh MpPH [MOMOIIU
¢u3nyecKux  METOJOB; aHAJIM3UPOBAaTh  OTAEIbHBIE  O3Tallbl  IPOBEIACHUS
UCCIIEJOBAaHUM U UHTEPIIPETUPOBATH PE3YJIbTAaThl HAOIIOAEHUN U OIBITOB;

® CTaBUTh OMNbBITBI IO HCCIAEAOBAHUIO (PU3MYECKHX SBJICHUU WU
(bu3MYEeCcKUX CBOMCTB Tea 0€3 HCIOJIb30BAaHUS MPAMBIX HU3MEPEHUM; MPHU 3TOM
dbopmynupoBath npodiieMy/3agauy yueOHOro IKCIIEpUMEHTA; COOMPaTh YCTAaHOBKY
U3 MPEIJIOKEHHOTO0 000PYAOBAHUS; IPOBOJUTH ONBIT U (POPMYJIUPOBATH BBHIBOJIBI.

[Ipumeuanue. Ilpu npoBeneHUM uccienoBaHUs (HU3HUECKUX SBIICHUHN
U3MEpUTENIbHbIE NPUOOpPHl HUCHOJB3YIOTCS JIMIIb KAk JaTYUKU H3MEpEeHHUs
(GU3MYECKUX BEJMYMH. 3aMKMCH MOKA3aHUN MPSIMBIX U3MEPEHUN B 3TOM Cilydae He
TpedyeTcs.

® [IOHUMATh POJIb IKCIIEPUMEHTA B MTOJYYEHUH HAYYHON HH(POpMALINH;

® IIPOBOAMUTH NpsSIMble H3MEpEeHUs (UINYECKUX BEJIUYMH: BpeMms,
paccrosiHue, mMacca Tena, o0ObeM, cujla, TeMIlepaTrypa, aTMOC(pEpHOE [aBliEHUE,
BJIQXKHOCTh BO3/1yXa, HAMPsHKEHUE, CUJla TOKA; MPU 3TOM BbIOMpATh ONTHUMAJIbHBIN
Croco0 M3MEpPEHUsl U UCIOJIb30BaTh MPOCTEHIIINE METObl OLUEHKH MOrPEIIHOCTEN
U3MEPEHUN.

® IIPOBOAMUTH HCCIIEJOBAaHHE 3aBUCUMOCTEH (PU3NYECKUX BEIMYHUH C
WCITOJIb30BAaHUEM MPAMBIX HM3MEPEHUI: NMPU 3TOM KOHCTPYHMPOBATh YCTaHOBKY,
¢ukcupoBaTh pe3ysbTaThl MOJYUYEHHOM 3aBUCUMOCTH (U3UYECKUX BEIMYUH B
BU/JIE TAOJIUII U TPpapUKOB, AeNaTh BEIBOABI IO pe3yjIbTaTaM UCCIEI0BaHNUS;

® [POBOJUTH KOCBEHHbIE M3MEpPEHUS (PUBMUECKUX BEJIUYMH: IpHU
BBIMIOJITHEHUH HM3MEPEHMI COOMpaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY, CJeays
IPEMIOKEHHOW WHCTPYKLMH, BBIYHUCIATH 3HAYEHHE BEIMYMHBI U aHAIU3UPOBAThH
MOJIyYEHHBIE PE3YJIBTATHI C YUETOM 33JaHHON TOYHOCTH U3MEPEHHIA;



® AHAJNU3UPOBAaTh CHUTyallUH MPAaKTUKO-OPUEHTHUPOBAHHOIO XapakTepa,
y3HaBaTb B HHUX I[POSBICHUE M3YYEHHBIX (U3NYECKUX SIBICHUH WIH
3aKOHOMEPHOCTEW U MPUMEHATh UMEIOLINECS 3HAHUS ISl UX OOBSICHEHMS,

® [OHMMAThb TPUHIUMBI JEHCTBUS MAalIUH, NPUOOPOB M TEXHUYECKUX
YCTPOMCTB, YCIOBUA UX 0€30MaCHOr0 UCIIOIb30BaHUS B [IOBCETHEBHOW KU3HH;

® JCIOJB30BaTh IpPH BBIIOJHEHUU YYEOHBIX 3aJad HAYYHO-IIOMYJISPHYIO
JUTEpaTypy O (PU3MUECKUX SIBICHUAX, CIPABOYHBIE MAaTEpHUalIbl, PECYPCHI
HNuTtepHer.

BbinyCKHMK MOJYYUT BO3MOKHOCTh HAYYHUThCS:

® OCO3HaBaTh IIEHHOCTb HAYYHBIX HCCICJAOBaHUN, pOJIb (PU3UKH B
pacIIMpEeHUH MPEACTAaBICHUI 00 OKpY)KaIOIIEM MHUPE M €€ BKJIaJ B YJIy4YIlEHUE
KayeCcTBa JKU3HU;

® UCIOJB30BaTh NPUEMBI IMOCTPOCHUS (PU3NYECKUX MOJENEH, MOHuCcKa U
(OpMYIMPOBKU JOKA3ATENbCTB BBIIBUHYTHIX THIIOTE3 U TEOPETUUYECKUX BBIBOJOB
Ha OCHOBE SMITMPUYECKU YCTAHOBJICHHBIX (PAKTOB;

® CpaBHMBATh TOUHOCTb U3MEPEHUS (PU3NUECKUX BEIMYUH 110 BEIUYUHE UX
OTHOCUTEIBHOM IMOTPEIIHOCTH IPU ITPOBEACHNUH MPSMBIX H3MEPEHUM;

® CaMOCTOSITEJIBHO NPOBOAUTH KOCBEHHBIE HM3MEPEHUS U HCCIEIOBaHUS
(U3MYECKUX BEIUMYMH C MCIOJb30BAaHUEM pA3JIMYHBIX CIOCOOOB H3MEPEHHUS
(u3MYEeCKUX BEIMYMH, BBIOMpATh CPEACTBA M3MEPEHHS C YYETOM HEOOXOIMMOM
TOYHOCTH H3MEPEHUN, 0OOCHOBBIBATH BBIOOP CIocoOa M3MEPEHMs], aleKBaTHOI'O
IIOCTABJICHHOW 3aJaye, IPOBOJHUTH OLEHKY JOCTOBEPHOCTH IOJYYEHHBIX
pE3yNbTATOB;

® BOCIPUHUMATHL HH(OpMALUIO (PUINYECKOTO COAEpPKAHUS B HAYYHO-
NOMYJISIPHOM JIUTEpaType W CPEACTBAX MaccoBOM HH(}OpManuu, KpPUTUYECKU
OLICHMBATh MOJYYEHHYI0 HH(POPMALIMIO, aHATTU3UPYS €€ COJIepKaHUe U TaHHbIE 00
UCTOYHUKE HH(POPMAIINH;

e co3JaBaTb COOCTBEHHbIE IHCbMEHHBIE W YCTHbIE COOOIIEHHUS O
(Gu3MUeCKuX SABJICHUSIX HA OCHOBE HECKOJIbKUX HMCTOYHUKOB HH(MOpManuu,
COMPOBOXK/IAaTh BBICTYIJIEHUE MpPE3EHTAlMEN, YUUTBIBAsE OCOOEHHOCTH ayJAUTOPUHU
CBEPCTHHUKOB.

Mexanuyeckue siBJICHUA

BbinyCKHMK HAY4YUTCH:

® DAClO3HAaBaTb MEXaHWYECKHE SBJICHUS U OOBSICHATH HA OCHOBE
UMEIOIINXCSA 3HAHUM OCHOBHBIE CBOMCTBA WJIM YCJIOBHUSI MPOTEKAHUSA H3THUX
SBJICHUI: PaBHOMEPHOE M HEPABHOMEPHOE JBW)KEHHE, pPaBHOMEpPHOE U
PaBHOYCKOPEHHOE MPSMOJIMHENHOE NBUKEHHE, OTHOCUTENBHOCTh MEXAHUUYECKOTO
JBUKEHMsI, CBOOOJHOE MajJeHHE Tell, paBHOMEPHOE ABM)KEHUE MO OKPY>KHOCTH,



WHEPLMS, B3aUMOJICHCTBHE TEJI, PEAKTUBHOE JBWKEHHWE, Nepenada JgaBiICHUS
TBEPABIMH TEJAMH, KUJIKOCTAMH U Ta3aMu, aTMOC(EpHOE AaBJICHHUE, IJaBaHUE
T€Jl, PABHOBECHE TBEPABIX TEJI, HMEIOIIMX 3aKPEIUICHHYK OCh BpallCHHUS,
KoJiebaTenbHOe IBUKEHUE, PE30HAHC, BOJTHOBOE JBUKEHUE (3BYK);

® ONUCHIBATH M3YyYEHHBIE CBOWCTBA TE€I MW MEXAaHUYECKHE SIBIICHUS,
UCTIONB3YS (DU3MUECKHE BEIMYUHBL MYTh, MEPEMEIIEHUE, CKOPOCTh, YCKOPEHHE,
nepuoJl 00pallleHus, Macca Tenla, TNIOTHOCTh BEIEeCTBa, CHiia (Cujla TSXKECTH, CHUila
yOPYroCTH, CUja TPEHHUs), AaBJICHUE, UMIYJIbC Teja, KUHETHYECKas HSHEprus,
NOTEeHIMANIbHAS DHEPrusi, MeXxaHudeckasi paboTa, MexaHuueckasi MoImHocTh, KIT/]
IIPU COBEPIICHUH PabOThI C UCIOJIB30BAaHUEM MPOCTOTO MEXaHU3Ma, CUjla TPEHUs,
aMIUIUTy/la, TEpPHOJ W 4YacToTa KojeOaHu#, JIMHA BOJHBI U CKOpPOCTH €€
pacmipoCTpaHEHHs; MPH OMHUCAHWUU TPABWIBHO TPAKTOBATh (DU3UYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, UX OOO3HAYEHUS M E€IWHHULIBI HU3MEpPEHHUs, HaXOJUTh
bopMynbl, CBA3BIBAIOIIME JAHHYIO (PU3WYECKYI0 BEIUYUMHY C JPYTUMH
BEJIMYMHAMU, BBIUUCIISATH 3HaUYCHHE (DU3NUECKOIN BEITMUUHBI;

® AHAIW3UPOBATH CBOWCTBA TE€J, MEXAHWYECKHUE SBICHUS M IPOLECCHI,
UCIIONIb3Ysl (PU3UUYECKUE 3aKOHBIL: 3aKOH COXPAHEHMS YHEPIUHU, 3aKOH BCEMHPHOTO
TATOTEHUS, MNPUHLMII CYNEPHNO3ULIMU CUJl (HaXOXKJACHHE PaBHOJEHCTBYIOLIEH
cuibl), I, 1T u III 3akonbl HeloTOHA, 3aKOH COXpaHEHUs UMITYJbca, 3aKOH ['yka,
3akoH [lackamsa, 3akoH Apxumena; MpU OSTOM pa3iinyaTh CIOBECHYIO
(GOpMyIIMPOBKY 3aKOHA U €r0 MaTEMATUYECKOE BBIPAKEHUE;

® pasznuyaTh OCHOBHBIC TPU3HAKA M3YUYCHHBIX (U3UUYECKUX MOJICIIEH:
MaTepuaibHas TOUKa, MHEpIUaIbHAs CUCTEMA OTCUETA;

e pemiath 3aJadyM, MCHOJb3Yyd (PU3MUECKHE 3aKOHbI (3aKOH COXpaHEHUs
DHEPIUH, 3aKOH BCEMUPHOIO TATOTECHUS, NpuHUUN cynepnoduuuu cwi, I, II u III
3akOHbl HBIOTOHA, 3aKOH COXpaHEHMWs HMMITYyJibca, 3aKOH ['yka, 3akoH Ilackaus,
3aKkoH Apxumesna) U (GOpPMyJbl, CBS3bIBaiONME (U3UYECKUE BEIMYUHBI (ITyTh,
CKOPOCTb, YCKOpEHHME, Macca Tena, IJIOTHOCTh BEIIECTBA, CuUia, JaBJIEHUE,
UMITYJIbC TeJla, KUHETHYECKasi YHEeprusi, NOTCHIMAIbHASI DHEPIrUsi, MEXaHUYeCKas
pabora, MexaHudeckas MouHocTb, KII/[ mpocroro mexaHusma, cuiia TpEHUs
CKOJIbXKEeHUSI, KOIPOUIIMEHT TPEeHUs, aMIUTUTyAa, MEPUOJl U YacToTa KOJIeOaHUH,
JUIMHA BOJIHBI U CKOPOCTb €€ pPaclpOCTPaHEHHs): Ha OCHOBE aHalIM3a YCIOBUS
3aJlayy 3aMHChIBATh KPATKOE YCJIOBHE, BBICIATh (DU3NUCCKUE BETUUMHBI, 3aKOHBI
U (GopMyJibl, HEOOXOAUMBIE AJIi €€ PEIICHUs, IPOBOAUTh PACUEThl U OLEHUBATH
peaslbHOCTb MOJIYYEHHOTO 3HaUeHUs (PU3NUECKON BETUUNHBI.

BbInyCKHMK MOJYYUT BO3MOKHOCTh HAYUYUTHCS:

® LCNONB306AMb 3HAHUSL O MEXAHUYECKUX SABLEHUAX 8 NOBCEOHEBHOU HCUZHU
07151 obecneuenuss 6e30nacHocmu npu obpawjeHuu ¢ npudopamu U MexHUYecKUMU
yempoticmeamu, 0711 COXPAHEHUsl 300P08bsl U COONIO0EHUSI HOPM IKOIO0SULECKO20



noseoenuss 8 OKpydcarwel cpede, NPUBOOUMb HPUMEPbL NPAKMULECKO20
UCNONL308AHUSL PUBUYECKUX 3HAHUL O MEXAHUYECKUX S6NeHUAX U QU3UYeCKUux
3aKOHAX;, NpUMepbl UCNONL30BAHUS BO300HOBNAEMBIX UCMOUYHUKOE DHEPIUU,
9KOJI02UHECKUX NOCIeOCMBULL UCCIe008AHUSL KOCMUYECKO20 NPOCMPAHCME,

® paziuuams 2pamuybl NPUMEHUMOCMU QUBUYECKUX 3AKOHOB8, NOHUMAMDb
gceobwull  xapakmep  QyHOAMEHMANbHBLIX — 3AKOHO8  (3AKOH — COXPAHeHUs
MEXAHUYECKOU JHepeuu, 3aKOH COXPAHEHUSl UMNYIAbCA, 3AKOH BCEMUPHO2O
MAOMeHUSL) U OCPAHUYEHHOCTNb UCNONIL30BAHUS YACHBIX 3aKOH08 (3axon IyKka,
Apxumeoa u op.);

® HAXOOUMb AOEKBAMHYIO NPEONIONCEHHOU 3adaye Gu3UYecKyro MoOoeib,
paspewiams npoodiemy Kak HA OCHO8e UMEIOWUXCA 3HAHUL N0 MeXaHuke ¢
UCNONIL308AHUEM MAMEMAMU4ecKko20 annapama, maxk u npu NomMowu Memooos
OYEeHKU.

TenioBble ABJICHUS

BbInycKHUK HAYYHTCS:

® pacno3HaBaTh TEIUIOBBIC SIBIICHHWA W OOBSCHATH Ha 0a3ze UMEIOIIUXCS
3HAHWM OCHOBHBIC CBOWCTBA WMJIM YCJIOBHS MPOTEKAHMS 3TUX SABICHUMN: mudy3us,
M3MEHEeHHEe 00beMa Tell MPU HarpeBaHUU (OXJIAXKIACHUU), OONbIIAs C)KUMAEMOCTh
ra3oB, Majasi C)KUMAEeMOCTh KHUIKOCTEH M TBEPABIX TEJ;, TEIIOBOE PaBHOBECHE,
UCIapeHue, KOHACHcAIUs, IUIaBJICHUE, KPUCTAJUIM3AIMs, KUIEHHE, BIIAXKHOCTh
BO3JlyXa, pa3lIMyHbIE CIOCOOBI TeIUionepenayu (TEIIoNpPOBOIHOCTh, KOHBEKITHS,
U3IIy4eHHUE), arperatHbleé COCTOSHUS BELIECTBA, TMOIJIOUIEHUE DHEPruM IpHU
WCTIAPEHUH J>KUJIKOCTH W BBIJICJICHUE €€ TPH KOHJACHCAIMH Tapa, 3aBUCHMOCTh
TEeMITepaTypbl KATICHUS OT JIaBJICHHUSI,

® ONUCHIBATh M3YYCHHBIC CBOWCTBA TE M TEIUIOBBIC SIBJICHHSI, MCTIOIB3YS
bu3nuecKkue  BEMYMHBI:  KOJMYECTBO  TEIUIOTHI, BHYTPEHHSSI  DHEprus,
TEeMIlepaTypa, yAelbHas TeIIOEMKOCTh BEIIECTBa, y/eIbHasl TEIJIOTa TJIABJICHUS,
yaelbHas TeIIoTa IMapoo0pa30oBaHUs, yHedbHAs TEIUIOTa CTrOpaHUs TOILINBA,
KO (PUIIMEHT TMONE3HOTO JCUCTBHUS TEIUIOBOTO JBHUTATENs; TPH ONMUCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MYECKUH CMBICT HCIOIB3YEMBIX BEIWYUH, WX
0003HaYEHUS U SAUHUIIBI U3MEPEHUS, HAXOAUTh ()OPMYIIBI, CBSI3BIBAIONINE JAHHYIO
bu3MUeCcKyl0 BEIMYMHY C JPYTUMH BEIWYMHAMH, BBIUHUCIATH 3HAUYCHHE
(U3UYCCKON BEITMYHMHBL

® AHATM3UPOBATH CBOWCTBA TEJ, TEIUIOBBIE SBJICHHUS W MPOIIECCHI,
WCITOJIB3YsI OCHOBHBIC ITOJIOKCHHUS aTOMHO-MOJIEKYJISIPHOTO YYCHHS O CTPOCHUHU
BEIIIECTBA U 3aKOH COXPAHCHUS YHEPTHH;

® pas3nuyaTh OCHOBHBIC TIPW3HAKM W3YyYCHHBIX (PU3NYECKHX MoOaeNeh
CTPOEHUS Ta30B, KUIKOCTEH U TBEP/bIX TE,

® TMPUBOAWTH MPUMEPHl MPAKTHUYECKOTO UCIOJIb30BAHUS (PU3UUECKHUX



3HAHHUU O TETUJIOBBIX SIBJICHUSX;

e pemiath 3a7a4d, MCIOJIb3Ys 3aKOH COXPAHEHHUS SHEPIUM B TEIIOBBIX
npoiieccax U GOpMyIibl, CBA3BIBaIONIME (DU3MYECKUE BEIUYHMHBI (KOJIMYECTBO
TEIJIOTHI, TeMIEpaTypa, yAeIbHas TEIUIOEMKOCTh BEIECTBA, yJ/eIbHAas TEIIoTa
TUTABJICHUS, YICNbHAS TEIUIOTa MapooOpa3oBaHMs, yAeibHas TEIUIOTa CTOpaHUs
TOTUTHBA, KOA(PPHUITMEHT MOJE3HOTO ACHCTBUS TEIUIOBOTO JBUTATEINSA): HA OCHOBE
aHaiM3a yCIOBUS 3aJauyM 3allMChIBaTh KPATKOE YCIOBHUE, BBIACIATH (PU3MUECKUE
BEJIMYMHBI, 3aKOHBI U (OPMYIIbI, HEOOXOAMMBIEC ISl €€ PELICHHUs, MPOBOIUTH
pacyeTsl M OILICHUBATh PEAIbHOCTh IOJYYEHHOTO 3HA4YeHUs (PU3HUECKOU
BEJTUYUHBI.

BbInyCKHHK MOJYYUT BO3MOKHOCTH HAYYHUThCSI:

® UCNONB306AMb 3HAHUSL O MENN0BbIX ABNEHUAX 8 NOBCEOHEBHOU HCUZHU O
obecneuenusi 06e30nNACHOCMU NpU 0OpaweHuUU ¢ npubopamu U MmexHuYecKuMu
ycmpoucmeamu, 0l COXPAHeHUsl 300P08bsl U COONOOEHUS. HOPM IKON02UUECKO20
nogedeHus 6 OKpyxcawnowelu cpede, NPUBOOUMb NPUMEPbL  IKON02UUECKUX
nociredcmsuil.  pabomsl O0gueameneli GHYMPEHHe20 C20paHus, Menjio8blx U
2UOPOINEKMPOCMAHYULL,

® paziuuams SpaHuybl NPUMEHUMOCU QU3UYECKUX 3aKOHO08, NOHUMAMb
6ceobwull xapakmep ()YyHOAMEHMANbHBIX PU3ULECKUX 3AKOHO8 (3AKOH COXPAHEHUS
SHepeUuUu 8 MeNnJIoBbIX NPOYeccax) U 02PaAHUYEeHHOCMb UCNOAb3068AHUS YACHIHbIX
3AKOHO8;

® HAXOOUMb AO0EKBAMHYIO NPEONIONCEHHOU 3adaye GuU3UYecKylo MOoOeib,
paspeuiams npooIeMy KaK Ha OCHO8E UMEIOWUXCSL 3HAHULL O MEN08bIX SGIEHUAX C
UCNONIL308AHUEM MAMEMAMU4ecKko2o annapamad, maxk u npu NOMOWU Memooo8
OYEeHKU.

DJIeKTpUYecKre U MATHUTHbBIE SIBJIEHUS

BbinyCKHUK HAYYUTCH:

® pacmo3HaBaTh »JJICKTPOMATHUTHBIC SBJICHUS W OOBSCHATH HAa OCHOBE
UMCIOINXCS 3HAHWH OCHOBHBIC CBOWCTBA WJIM YCJIOBHS TPOTCKAHUS DJTHUX
SABJICHUI: JICKTPU3ALNS TEJ, B3aUMOJACHCTBUE 3aPSIA0B, JICKTPUUECKUAN TOK U €ro
nercTBUs (TEIUIOBOE, XHMMHUYECKOe, MAarHWTHOE), B3aMMOJCHCTBHE MAarHHUTOB,
AJIEKTPOMArHUTHAS MHIYKIUS, JEHCTBUE MAarHUTHOTO MOJISl HA TIPOBOIHUK C TOKOM
U Ha JBIKYIIYIOCS 3apsDKCHHYIO YacTHILy, JCHCTBUE JJIEKTPUUYECKOTO TOJIA Ha
3apsOKEHHYI0  YacTHILy,  JJICKTPOMarHWUTHBIC  BOJHBI,  TPSIMOJIMHCHHOE
pacmpocTpaHeHHe CBETa, OTPAKEHUE U TIPEIIOMIICHHE CBETA, TUCIICPCHUS CBETA.

® COCTaBJIATH CXEMBI SJIEKTPUYCCKHUX IIEMeld ¢ TIOCICAOBATeIbHBIM |
napayieIbHBIM COSMHEHUEM DJIEMEHTOB, pa3jinyasi yCIOBHBIE O0O3HAYCHUS
AJIEMEHTOB JJICKTPUUYECKHUX IeTneil (MCTOYHUK TOKa, KIII04Y, PE3UCTOp, PEocTar,
JaMII0YKa, AMIIEPMETP, BOJIBTMETD).



® UCIOJB30BAaTh ONTHYECKHUE CXEMBI IS TMOCTPOCHUS H300paKeHUIl B
TUTOCKOM 3€pKaJjie ¥ COOMPAIOIIEeH JIMH3E.

® OMHCHIBATh HM3YYCHHBIC CBOMCTBA TEI M JJICKTPOMArHUTHBIC SIBJICHMUS,
UCTIONB3YSl  (PU3MYECKHE BEMUYMHBL: JJICKTPUYECKUW  3apsi, cuja TOKa,
AIIEKTPUYECKOE  HAMpsOHKEHUE, DJIEKTPUUYECKOE  COIMPOTUBICHHUE,  YyIEIbHOE
CONPOTHBIICHUE BEIECTBA, pabdOTa AIICKTPUUYCCKOTO IIOJISI, MOIIMHOCTh TOKa,
(GOKyCHOE pacCcTOSHUE W ONTHYECKAs CHJIA JTUH3bI, CKOPOCTh 3JIEKTPOMATHUTHBIX
BOJIH, JJWHA BOJHBI M 4YacTOTa CBETa, MNpPH ONHCAHWA BEPHO TPAKTOBATH
(Gu3MYECKUH CMBICTT HUCTOIB3YEMBIX BEIHYWH, WX OOO3HAYCHUS W CIMHMUIIBI
WU3MEPCHUS, HaXOAUTh (HOPMYJIbI, CBSI3BIBAIOIINE TAHHYIO (PU3UYECKYIO BEIHMUUHY
C IPYTUMH BEIIMYNHAMU.

® AHAIM3UPOBATH CBOWMCTBA TEJ, ANEKTPOMArHUTHBIC SBJICHUS U MPOIIECCHI,
UCIIONIb3YsI (DU3UYECKHE 3aKOHBI: 3aKOH COXPAHECHHS JJIEKTPUYECKOTO 3apsja,
3akoH OMa g yyacTka uenu, 3akoH [[xoyns-JIeHna, 3aKoH TPSIMOJIMHEHHOTO
pacmpocTpaHEHHs CBETa, 3aKOH OTPAKECHUS CBETA, 3aKOH MPEJIOMIICHHSI CBETA; TIPU
3TOM pa3nIu4yaTh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHa W €ro MaTeMaTHYeCKOoe
BEIPQKCHHE.

® MPUBOAWTH MPUMEPHI MPAKTHYCCKOTO WCIOJB30BAHUSA (PU3HUECKHUX
3HAHHUM O AJIEKTPOMATrHUTHBIX SIBIICHUSX

® pemiaTh 3a7a4M, UCTIOIb3Ys (Pu3nyeckue 3akoHbl (3akoH Oma i y4acTka
uenu, 3akoH Jlxoyng-JIeHna, 3aKOH MPSIMOJIMHEMHOTO PacHpOCTPAHEHUSI CBETA,
3aKOH OTPA)XEHUSI CBETA, 3aKOH IMPEJIOMJIEHUS CBETa) U (POPMYJIbI, CBSI3bIBAIOILINE
¢busznyeckne BeIMYMHBI (CHJa TOKA, DJICKTPUUYECKOE HAMPSIKEHHUE, dJICKTPUUECKOE
COIPOTHUBIICHUE, YJEJIbHOE COMPOTHBIICHHE BEIIECTBA, paboTa AJIEKTPUUYECKOTO
MOJIs, MOIHOCTh TOKa, (POKYCHOE pacCTOSIHUE W ONTHUYECKas CHiia JIMH3BI,
CKOPOCTb DJICKTPOMAarHUTHBIX BOJIH, JJIMHA BOJHBI M 4YacTOTa CBETa, (HOPMYJIBI
pacueta  DJIIEKTPUYECKOTO  COMPOTUBJICHHWS TMPU  [OCIEJOBATEILHOM |
napajuIeTbHOM COCTWHEHUH MPOBOJAHHUKOB): HA OCHOBE aHAJIM3a yCIOBHUS 3aJa4u
3aMMCHIBATh KPATKOE YCIOBHE, BBIICTATH (DU3MYCCKUE BEIMYUHBI, 3aKOHBI W
dbopMyIbl, HEOOXOAUMBIE NJIsi €€ PEIIeHUs, MPOBOIUTH PAacueThl U OICHUBAThH
pPEaNbHOCTD MOJYYEHHOTO 3HAYEHUS (PU3UUECKON BEIIUUHHBI.

BbInyCKHUK MOJYYUT BO3MOKHOCTH HAYYHUThCS:

® UCNnoBL308aMb 3HAHUSA 00 2NIEKMPOMASHUMHBIX S81EHUAX 8 NOBCEOHEBHOL
JHCUsHU  ONs1  obecnedeHus Oe3onacHocmu npu oopawjenuu ¢ npudbopamu u
MeXHUYeCKUMU YCMPOUCMBAMU, Ol COXPAHEHUsL 300P08bsi U COONOOEHUs HOPM
9KOJIO2UHECKO20 NOBEeOeHUsl 8 OKPYcalowell cpede, NPpUeoOUums npumepsl GIUAHUS
INEKMPOMASHUMHBIX USLYYEHUL HA HCUBbIE OP2AHUIMDYI,

® paziuuams 2pamuybl NPUMEHUMOCMU QU3UYECKUX 3AKOHO8, NOHUMAMb
eceobwuti  xapakmep  (QYHOAMEHMANbHbIX  3AKOHO8  (3AKOH  COXPAHEeHUs.



NEKMPULECKO20 3apsoa) U 02PaAHUYEHHOCMb UCNOIb308AHUS YACMHBIX 3AKOHO8
(3axon Oma 0ns yyacmka yenu, 3akou /ocoynsa-Jlenya u op.);

® UCNONBL306AMb NPUEMbl NOCMPOEHUS (PUUYECKUX MoOenell, NOUCKA U
DOpMYTUPOBKU  00KA3AMENLCME  BbIOBUHYMbBIX — 2UNOMe3 U  MeopemudecKux
86160008 HA OCHOBE IMNUPUYECKU YCTNAHOBTIEHHBIX (PaKmos,

® HAX0O0UMb A0EeK8AMHYIO NPedloJNHCeHHOU 3adade QU3UYLEeCKyr0 MOoOelb,
paspewiams npoobaemy Kak Ha 0CHOBe UMEIOUWUXCS 3HAHUL 00 21eKMPOMACHUMHBIX
ABNEHUAX C UCNONb30BAHUEM MAMEMAMULECKo20 annapama, max u npu nomouu
Memoo08 OUeHKU.

KBaHTOBbBIE SIBJICHUSI

BbInycKHUK HAy4YHTCsI:

® DPAacCIO3HAaBAaTh KBAHTOBBIC SBJICHUS U OOBSACHATH HA OCHOBE MMCIOIIUXCS
3HaHWW OCHOBHBIE CBOWMCTBAa WJIM YCJIOBUS TIPOTCKAHWS OTHX SBJICHUN:
CCTECTBCHHAass M WCKYCCTBEHHAas pPaJHOaKTUBHOCTh, O-, [P- H Y-H3IydeHUS,
BO3HUKHOBEHHE JINHEHYATOTO CIICKTPA U3ITyUCHHUS aTOMa,;

® ONWCHIBATh HM3YYCHHBIC KBAHTOBBIC SBJICHHS, HCIOIL3YS (DH3NUICCKHUEC
BEJIMYMHBI: MAacCOBOE YHCJIO, 3apsS0BOC YKCIIO, MEPUOJ TOJIypaciana, dHEPrus
(GOTOHOB;, TIpM ONHCAHWHM TPABWIBHO TPAKTOBATh (PUIUYCCKUA  CMBICIH
UCTIONIb3YEMBIX BEIIMYMH, UX OOO3HAYCHHUS W CIUHUIBI WU3MEPEHHs; HaXOJIUTh
GbopMyIbl, CBS3BIBAIOIIME JaHHYI (HU3UYECKYI0 BEIMYMHY C  JPYTHMH
BEJIMYMHAMH, BBIYUCIIATH 3HAYCHUE (PU3NICCKON BETUUHHBI,

® AHAIM3UPOBATH KBAHTOBBIC SIBICHUS, WUCIOJB3YS (U3HUYECKHUE 3aKOHBI U
MOCTYJIAThI: 3aKOH COXPAHCHHS DHEPIHMH, 3aKOH COXPAHCHHUS 3JICKTPHYECKOTO
3apsifia, 3aKOH COXPAHCHHsI MAacCOBOTO YHCIIA, 3aKOHOMEPHOCTH W3IIy4eHUS U
TIOTJIONICHHSI CBETAa aTOMOM, IIPH 3TOM pa3jinyaTh CJIOBECHYIO (DOPMYIHPOBKY
3aKOHA U €r0 MaTeMaTUYECKOE BBIPAKCHHCE,

e pa3iMyYaTh OCHOBHBIC MPU3HAKH IUTAHETAPHON MOJIEIN aTOMa, HyKJIOHHOM
MO/ aTOMHOTO S/IPa;

® IPHUBOJUTH TNPUMEPHl TPOSBICHHWS B TMPUPOJAE H MPAKTHICCKOTO
UCTIONIb30BaHUsl  PAJMOAKTUBHOCTH, SIICPHBIX W TEPMOSICPHBIX  PEaKIUH,
CTIICKTPAJILHOTO aHAJIH3a.

BbINyCKHUK MOJIYYUT BO3MOKHOCTH HAYYHTHCH:

® UCNONBL306AMb NOJYUEHHbIe 3HAHUSL 6 NOBCEOHEGHOU  JICUSHU NpU
obpawenuu ¢ npubopamu U  MEXHUYECKUMU YCMPOUCMEamMu  (Cuemuux
UOHUBUPYIOWUX Yacmuy, O003UMemp), Ol COXPAHEHUsl 300p08bsi U COONI0OeHUs.
HOPM 9KON02UUECKO20 NOBEOCHUSL 8 OKPYICatoujeli cpeoe,

® COOMHOCUMb DHEPSUIO CBA3U AMOMHBIX s0ep C 0epeKmom Maccol;

® NPUBOOUMb NPUMEPbL BAUAHUA PAOUOAKMUBHBIX UZYYEHUN HA JHCUBbLE



Op2aHU3Mbl, HOHUMAMb NPUHYUN OeliCmeusi 003UMempa U pa3iuyamy YClosusl e2o
UCNONIL308AHUSL,

® NOHUMAmMb 3K0N02UYeCKUe NPodeMbl, BOZHUKAIOWUE NPU UCNOIb308AHUU
AMOMHbBIX DJIEKMPOCMAHYUL, U NYMU peueHus 3mux npoosem, nepcneKmugol
UCNOIL308AHUS YNPABIAEMO20 MEPMOLOEPHO20 CUHMESA.

DJIeMeHTbI ACTPOHOMUM

BbINyCKHUK HAYYHUTCH:

e yKa3bIBaTh Ha3BaHUs IIaHeT COJIHEYHOM CUCTEMBI; pa3inyaTh OCHOBHBIE
NPU3HAKK CYTOYHOIO BpalieHusi 3Be3gHoro Heba, aBuxeHus Jlynel, ConHua u
TUTAHET OTHOCUTENLHO 3BE3/I;

® TOHWUMATh PA3TUYHS MEXKIYy TEIUOIECHTPUUECKOW W TEOICHTPUUIECKON
CHUCTEeMaMH MHUPA;

BbInyCKHUK MOJYYUT BO3MOKHOCTH HAYYHUThCS:

® YKA3blAMb 00WUE CBOUCMEA U OMIUYUS NIAAHEeMm 3eMHOU 2pPYnnbl U
nianem-eueanmos;, manvix men Conneynot cucmemsvl U OONLWUX NIAHEM,
NOJIb308AMbCSL KAPMOU 36e30H020 Heba npu HabII00eHUsX 36e30H020 Heba;

® paziuuams  OCHOBHble  XAPAKMepucmuxku 36e30  (pazmep, uyseem,
memnepamypa) COOMmHOCUMb Yysem 36e30bl C ee MeMnepamypotl;

® paznuuams eunomesvl 0 npoucxoxcoenuu ConHeuHol cucmembl
COIAEPKAHUE

BBeaenue. @usuka u pusnyecKue MeTOAbl M3yYeHUS MPUPOALI

®duzuka — Hayka o npupozae. Gusnveckue Tena u spienus. Habmonenue u
omucanue (Quanyeckux sipleHud. Du3nyeckuil dKCrepuMeHT. MonaenupoBaHue
SABJICHUU W OOBEKTOB MpUpOoAbl. DU3NUECKHME BEJIUYUHBI U WX H3MEpPEHHUE.
TOYHOCTP W MOTPEHIHOCTh M3MEPEHUN. MeEXayHapoaHass CUCTEMa €IWHHUIIL.
@u3nuecKne 3aKOHbI U 3aKOHOMEPHOCTH. Pu3mka M TexHuKa. HaydHslii MeTon
no3Hanus. Ponb ¢pusuku B GopMUpOBaHUN €CTECTBEHHOHAYYHOU IPAMOTHOCTH.

Mexanuyeckue siBJICHUA

Mexanudeckoe JBIKeHHE. MaTepuaibHas TOYKa KaKk MOJIeTb (U3HUYECKOTO
Tena. OTHOCHUTENBHOCTh MEXaHW4eckoro naBuwxeHud. Cucrema oTcuera.
dusnyecKkue BEJIWYUHBI, HEOOXOAUMBIC ISl OMUCAHMS JIBH)KEHUS M B3aUMOCBSI3b
MEXIy HUMHU (IyTh, NEpPEMEIICHHUE, CKOPOCTh, YCKOPEHHUE, BpEMs JIBUXKCHHUS).
PaBHOMEpPHOE M pPaBHOYCKOPEHHOE IMPSIMOJIMHEWHOE [BUXKEHUE. PaBHOMeEpHOE
JIBWXKeHHE 10 OKpyxHOocTU. [lepBbiii 3akoH HproToHa u uHepuus. Macca Tena.
IInotHOCTh BemecTBa. Cuna. Equnuiel cuiabsl. Bropoit 3akon Herotona. Tpetuit
3akoH Hprorona. CBoOomHoe mamenue Tein. Cuina TsSHKECTH. 3aKOH BCEMHPHOTO
tarotrenus. Cuna ynpyroctu. 3akoH ['yka. Bec tena. HeBecomoctb. CBsi3b Mexay



CUJION TsKecTH M Maccou Tena. Jlunamomerp. PaBHopeiicTByromas cuna. Cuna
TpeHus. TpeHue ckonbxeHus. TpeHue nmokos. TpeHrue B IpUpOJE U TEXHUKE.

Nmnynbec. 3akOH COXpaHEHMSI MMITyJbca. PeakTMBHOE JBUKEHHUE.
Mexanudeckass pabora. MoutHocts. DHeprus. [loTeHnmanibHas U KUHETHYECKas
sHeprud. [IpeBpanieHue OJHOrO BHJa MEXaHWYECKOW SHEPrUH B JAPYTrod. 3aKOoH
COXPAHEHMS NTOJIHOW MEXAHUYECKON IHEPTUH.

YcnoBuss paBHOBECHs TBEPAOTO TeENAa, HMMEIOWIETO 3aKPEIUVIEHHYI0 OCh
JIBW)KEHUSA. MOMEHT CHJIBI.

OCHOBBI MOJIEKYISIPHO-KHHETHYECKOH TEOPHH

CrpoeHnue BemecTBa. ATOMBI U MOJIEKYJIBL. T€IUIOBOE IBU)KEHUE ATOMOB U
MoJiekyJsl. B3aumopeiicTBue (IpUTsDKEHHE M OTTAJKMBaHUE) MoJieKys. TeruioBoe
paBHOBecue. Temmeparypa. CBsi3b TeMIIEpaTypbl CO CKOPOCTBIO XaOTHYECKOIO
JBUKEHUA yacTull. BHyTpeHHss sHeprus. Pabora u temonepenaya Kak crocoObl
M3MEHEHUS BHYTPECHHEN dHEprum tena. KomnuecTBO TEIIOThl. 3aKOH COXPAHEHHUS
Y TIPEBpALICHUs DHEPIMU B TEIUIOBBIX Hpoueccax. VcrmapeHne W KOHJEHCALHUs.
[loryomieHne DSHEPruM IpU  HUCIAPEHUM JKUAKOCTH U BBIJAEICHUE €€ IIpU
KOHJieHcanuu napa. Kunenne. 3aBUCUMOCTb TEMITEPATypbl KUIIEHUS OT JaBJICHUS.
BnaxnocTh BO3ayXa.

OCHOBBI TEPMOAUHAMHMKHU

PaboTta rasa mpu pacmupenun. IIpeoOpa3oBaHusi SHEPruM B TEIJIOBBIX
MamuHax (mapoBas TypOWHA, ABUTATellb BHYTPEHHETO CrOpaHMs, PEaKTUBHBIN
nsurarenb). KITJ] TernioBoit MalmHsl.

OCHOBBI JIEKTPOAUHAMHUKHI
DneKkTpudecKoe moJie Kak 0coObli BUa Matepuu. HanpspkeHHOCTh

AIIEKTPUYECKOT0 NOJIA. [[eHCTBUE AIEKTPUYECKOTrO TOJI Ha DJIEKTPUYECKUE
3apsaabl. KoHneHncarop. DHeprus 3JIeKTpUYECKOro Mojs KOHAEH caTopa.

OJEKTpUYECKUA TOK. VICTOYHHKHM JIIEKTPUYECKOTO TOKA. JJIEKTpUUYECKas
LENb U €€ COCTAaBHbIE 4yacTH. HampaBieHue W JEUCTBHUS DJIEKTPUYECKOIO TOKA.
Hocuremn snektpuyeckux 3apsaoB B MeTawiax. Cuiia TOKa. DIJIEKTPUYECKOE
HaIpsDKEHUE.  ODJIEKTPUYECKOE  CONPOTUBIEHUE  NPOBOJHUKOB.  EnvHMIBI
CONPOTHUBJICHUSI. 3aBUCUMOCTh CHJIBI TOKa OT HampsbkeHus. 3akoH Owma s
y4JacTKa Uenu. YpaenpHoe conporuBieHue. Peocrarsl. [locinenoBarenbHoe
COEMHEHHE MPOBOAHUKOB. [lapannenbHoe coeauHEHHE NPOBOIHUKOB. Pabora
AIEKTPUYECKOrO MOJIA IO TMEPEMEMICHUIO J3JIEKTPUYECKUX 3apsgoB. MOIIHOCTH
AIEKTPUYECKOro TOoKa. HarpeBaHne NpOBOJHHUKOB AIEKTPUYECKUM TOKOM. 3aKOH
Jlxoyns - JleHna. DneKTpuYecKue HarpeBaTesbHbIE U OCBETUTEIbHBIE MPUOOPHI.
Kopotkoe 3ambikanue. TOK B pa3inuyHbIX cpeaax.

Pe3eps (2 yaca)



TeMbl 1a00paTOPHBIX U MPaKTHYEeCKUX padoT B 10 kiacce
JlabopatopHas pabota Nel «3ydyeHue IBMKEHHS Tella IO OKPY>KHOCTH»
JIaGopartopHas padota Ne2 «l3MepeHue KeCTKOCTH MPYKUHBI»
Jlabopatopnass pabora Ne3 «U3mepenue koadduimeHTa TpeHUs
CKOJIbXKECHHUSI

Jlabopatopnass pabora Ned «M3yueHue [BUKEHUS Tela, OpPOIIEHHOIO
TOPU30HTAIBHOY

JlabopaTtopHasi pabota Ne5 «/3ydenue 3aKkoHa COXpaHEHHUS MEXaHUYECKOU
DSHEPTUNY.

Jlaboparopnas pabota Ne7 «DkcrnepuMeHTaldbHas MpoOBepKa 3akoHa ['eii-
JIroccaka»

Jlabopatopnas pabora Ne§ «IlocnenoBarenbHOe W MapajuieibHOE
COEJIMHEHHE MTPOBOIHUKOBY

Jlabopatopnass pabora N9 «M3mepenue DJIC u  BHYTPEHHETO
CONPOTHUBJICHUSI UICTOYHUKA TOKA.

OCHOBBI 3JIEKTPOIMHAMUKH (TIPOJOJIKEHUE).

MaruuTtHOE 1osne

B3aumopeiictBue TOKOB. MarHutHoe moJjie Toka. MarHuTHass WHIYKIIUSL.
Cuna Amnepa. Cuna Jlopenna.

DJIEKTPOMarHuTHasE MHIYKIIHS

SBneHHe HSIIEKTPOMArHUTHOM WHAYKUMH. MAaruuTHbII TOTOK. 3aKOH
AIEKTPOMArHUTHOU VHAYKIIUH. IIpaBuno Jlenna. CamouHayKIuUs.
NHaykTUBHOCTE. B3aMMOCBS3b  BJIEKTPUYECKOTO W MArHUTHOIO  MOJIEH.
DJIEKTPOMArHUTHOE TOJIE.

DJIEKTPOMArHUTHBIC KOJIEOAHUS U BOJTHBI

CBoOoanble KoJieOaHUsi B KosieOarenbHOM KOHType. llepuon cBOOOIHBIX
NeKTpuueckux Kojiebanuii. IlepeMeHHbIN anekTpuueckuii Tok. ['eHepupoBaHue
anekTpuueckoi sHepruu. Tpanchopmarop. Ilepegada sneKTpuYECKON HHEPTHUU.
ONeKTpOMarHuTHble BOJIHBL. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJH. [IpuHUHUIBI
panuocBssu. TeneBucHUE.

Onrtuka

CBETOBBIE BOJIHEI.

CkopocTh cBETa W METOABI €€ H3MEPEHUS. 3aKOHbl  OTPAKEHUA U
mpesioMJICHUs] CBeTa. BOJIHOBBIE CBOWMCTBA CBeTa: AMCHEpCUs, WHTEpPhEpPEHITUS
cBera, nudppakmus cBera. KorepeHTHOCTh. [lomepedHOCT, CBETOBBIX BOJIH.
[Tonsapu3zanus ceera.



DJIeMEHThI TEOPUU OTHOCUTEIHLHOCTH

[Toctynatel TEOpUM OTHOCUTENBHOCTU. [IpHHIMI ~ OTHOCUTEIBHOCTH
OiinmreitHa.  [loctosHCTBO ckopoctn cBeta. IIpocTpaHCTBO M Bpemsi B
CIIEUUAIBHOW TEOpPUHM OTHOCHUTENBHOCTH. PenstuBucTcKas nuHamuka. CBs3b
MACCBhI C DHEPTUEH.

N3nyyeHns u cnekTpol

Paznuynbie BHUIIBI 3JIEKTPOMArHUTHBIX H3JIYYEHUM M HUX MPAKTHYECKOE
MPUMEHEHUE: CBOWCTBA W TMPUMEHEHHWE HWH(GPaAKPACHBIX, YIbTPA(PHUOICTOBBIX H
PEHTTeHOBCKUX u3iydeHui. [1lkana s1eKTpOMarHuTHBIX U3Ty4YECHUI.

KBanToBas ¢usuka

I'unore3a I[lnanka o kBaHTax. @oTordext. YpaBHeHHEe DUHIITEHHA IS
dotorpdexra. Dotonsl. ['unoresa ae bpoiisis 0 BOIHOBBIX CBOWCTBaX YacTHII.
KopnyckynsipHo-BosiHOBOM ~ ayanu3M.  COOTHOUIEHHWE  HEONPEACICHHOCTH
['eitzenOepra. Crpoenue aroma. OmnbiTel Pesepdopna. KBanToBbIE mOCTYyIIaThI
bopa. McnyckaHnne u nOTJIONIEHUE CBETa aTOMOM. JIa3ephl.

Mogenu CTpOEHHsI AaTOMHOTO SiApa: NPOTOHHO-HEUTPOHHAs MOJIEIb
CTpOeHHUsi aTOMHOro snpa. Axepubie cuibl. [ledhekT macchl U JHEpPrusi CBS3H
HYKJIOHOB B szipe. SlnepHas 3HepreTvka. BiausHre MOHU3UPYIOIIEH pagualuyd Ha
JKUBBIE OpraHu3Mbl. Jl03a W3Iy4YeHMs, 3aKOH PaJMOAKTUBHOIO pacmaga M €ro
CTATUCTUYECKUN XapaKTep. DJIEMEHTapHbIC YACTHUI[bI: YACTUIIBI U aHTUYACTHUIIBI.
OyHIaMEHTAIBHBIE B3aUMOICVCTBUS

Ctpoenue Beenennoit

Crpoenue comHeuHoit cucrembl. Cucrema «3emiust — Jlynay. OOmmue
ceenenusi o ConHile (BUI B TEJECKOI, BpallleHUE, pa3MepPbl, Macca, CBETUMOCTD,
TEeMIlepaTypa COJIHIIA W COCTOSIHHE BEIIeCTBA B HEM, XHMHYECKHH COCTaB).
Hctounuku sHeprun U BHYTpeHHee crtpoeHue CoiHia. Pusmyeckas mnpupojaa
3Be3n. Hamia Manaktuka (coctaB, CTpoeHHE, NBUXKEHUE 3Be3/ B ['alakTuke U ee
BpaieHue). [Ipoucxoxienre u 3BONIOMS TaJaKTHK U 3BE3].

Tembl 1a00paTOPHBIX U NPpaKTHYecKHX padoT B 11 kiacce

JlaGoparopnas pabora Nel «HaGmromenue AeHCTBHS MarHUTHOTO IIOJIS Ha
TOK»

Jlabopatopnast pabora No2 «U3yueHue aMeKTPOMArHUTHON MHIYKIIHH.)

JlaGoparopHass  pabora Ned  «M3MmepeHue mokaszaTensl MPETOMIICHUS
CTEKJIa.»

JlaboparopHas padota Ne5 «OnpeneneHrue onTUYECKON CHIIBI U (POKYCHOTO
pacCTOSIHUS COOMPAIOIIEH JTUH3BDY

JlaGoparopHast padora Ne6 «l3mepeHue JIMHBI CBETOBOM BOJIHBL. )

JlaGoparopHass pabora Ne7 «HaOmiomeHue CIUIONIHOTO W JIMHEHYATOTO
CIIEKTPOB»



Y4eOHO-TEeMATHYECKHHA TJIaH

10 xaacc
Ne Ha3Banue Mopyab KoanuectBo | KostnuecTBO Tun
H3yyaeMoro BOCIIUTATEJIbHOI 4acoB OIIEHOYHDBIX | OIEHOYHBIX
pazneiia, TeMbl NporpaMmbl npoueayp npouenyp
«IIxoJbHBIN
YPOK»
Benenue 1
1 | Mexanuka Kopones- otery 25 2 KP
Poccuiickoit
KOCMOHABTHKU
2 | Monekynsipao — | MenneneeB — 10 1 KP
KHHETHYECKas OCHOBOITOJIOKHHUK
TEOpUs MKT
3 | OcHOBBI Beunsrit 8 1 KP
TEPMOJMHAMHUKN | IBUTATEIIb:
peaTbHOCTD WITH
rmaHaries.
4 | OCHOBBI Pabotnsl 24 1 KP
AICKTPOAUHAMUKH | POCCUHCKHUX
YYCHBIX B
AJIICKTPOAMHAMUKE
5 | IloBTOpenue 1 1 KP
HUTOTO: 68 yacos 6
YuyeOHO-TeMaTHUECKHH IJIAH
11 knace
Ne Ha3Banmue Monyanb Kouunvectso | KosinuecTBo Tun
H3y4aeMoro BOCIIMTATEJIbLHOM 4acoB OIICHOYHBLIX | OIIEHOYHBIX
pasaesia, TeMbl NMporpaMmblI npoueayp npoueayp
«IIxoabHBIN
YPOK»
1 | OcHoBbl [IpoGnema 11 1 KP
AIEKTPOAUHAMHUKHN | pacdeTa
CMEIIaHHBIX
Leneu
2 | DnexkrpomarauTabie | OnbITe ['epiia 12 1 KP
K01€0aHUs U BOJIHBI




3 | OnTuka OnTuyeckue 15 KP
WILTIO3UH
4 | KanTtoBas pusuka | Hanorexnomnorum. | 12 KP
5 | [loBTOpenue 13 KP
Peseps S
NTOI'O: 68 yacos










