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MHNOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamma moyuedHoMy mpeamery «Dusnka» Ha YpOBHE OCHOBHOTO OOIIIEro 00pa3oBaHUs
pa3paboTaHa Ha OCHOBE:

- ®enepanabHOrO roCyAapcTBEHHOr0 00pa30BaTeIbHOIO CTaHAApPTa OCHOBHOTO OOIEro oOpa3oBaHMS,
yTBEPKACHHOro npukazoM MuHnmnpocBemenus: Poccun ot 31.05.2021 Ne 287 (manee — ®I'OC OOO) (nmanee —
@I'oC 000);

- OdenepanpHON 00pa30BaTENBLHOW MPOrpaMMbl OCHOBHOTO OOIIEr0 00pa30BaHUs, YTBEPXKICHHOW
npukazoM Munncrepcrsa npocsemenus PO ot 18 masg 2023 r. Ne 370;

- Ycrapa MBOY «11O Ne 10»;

- OCcHOBHO¥} 00pa30BaTENILHOM MPOrPaMMbI OCHOBHOIO 00111ero oopa3oBanusi MBOY «11O NelOy;
- PaGoueit mporpammel Bociutanus MBOY «1JO Nel0y;

- [Tonokenus o pabo4nx mporpamMmMax.

OBHIASI XAPAKTEPUCTUKA YYEBHOI'O INIPEJIMETA «®u3uka»

ConepxkaHne mporpaMMbl MO (HU3MKE HAMpaBIeHO Ha (OPMUPOBAHHE ECTECTBEHHOHAYYHOM
IPaMOTHOCTH OOYYAIOIIMXCS U OPraHM3alUI0 M3y4eHUs (PH3MKHM Ha JeATeNbHOCTHOW OCHOBe. B mporpamme mo
(¢u3nKe YYUTHIBAIOTCS BO3MOXKHOCTH ydeOHOro mpeamera B peanusanuu  TpeboBanmii PIOC OO0 «
TUTAHUPYEMBIM JIMYHOCTHBIM M METalpeMETHBIM DPe3yJbTaTaM OOYYEHHs, a TaKKe MEXKIPEIMETHbIE CBSI3H
€CTECTBEHHOHAYYHBIX Y4€OHBIX IIPEIMETOB Ha YPOBHE OCHOBHOT'O 00IIEro 00pa3oBaHusI.

®du3nka ABISIETCS CUCTEMOOOPAa3YIOIIUM Il €CTECTBEHHOHAYUYHBIX YIEOHBIX MPEIMETOB, MOCKOIBKY
(mu3mdeckre 3aKOHBI JISKAT B OCHOBE ITPOIICCCOB W SIBJICHWM, M3y4aeMBbIX XMMHCH, OMOJIOTHEH, aCTPOHOMHUECH U
¢duznveckoi reorpaduicii, BHOCUT BKJIaJl B €CTECTBEHHOHAYYHYIO KAPTHHY MHUpPA, IPEIOCTaBIsIeT Haubomee siCHbIC
00pasIpl TPUMEHEHHsSI HAyYHOT'O METO/a MMO3HAHMS, TO €CTh CII0c00a MOTyYeH sl IOCTOBEPHBIX 3HAHUH O MHpE.

OnHa U3 IaBHBIX 33134 (HU3MUECKOro oOpa30BaHHUS B CTPYKTYpe OOIIero oOpa3oBaHHUS COCTOMT B
(hOpMHPOBAHUH €CTECTBEHHOHAYYHOH IPaMOTHOCTH M HHTEpeca K HAyKe y 00yJaromumxcsl.

Wzydenne ¢pusnkn Ha 6a30BOM ypOBHE MPEAIIOIaraeT OBIA/ICHHE CIeTYIOINMH KOMIIETEHTHOCTSIMH,
XapaKTepPU3YIOIIIMH eCTECTBEHHOHAYYHYIO TPAMOTHOCTD:

e  HAy4HO OOBSCHSITH SIBJICHUS;

e  OICHMBATh U NOHUMATh OCOOEHHOCTH HAYYHOI'O MCCIIEIOBAHUS;

e  HHTEPIPETHUPOBATH NAHHBIE U MCIIOJIB30BATh HAYYHBIE JOKA3aTEIbCTBA JUISl TOyYEHHS BBIBOJIOB.
HEJHN U 3AJAYHN U3YYEHUSA YYEBHOI'O ITPEIMETA «®u3uka»

Henn m3yuenus (Qu3MKM Ha YPOBHE OCHOBHOIO o0Imiero obpaszoBaHus ompeneneHsl B Konuenuuu
mperofaBanus ydeOHoro mpenMera «@Pu3mka» B 00pa3oBaTeNbHBIX opraHm3anmsx Poccuiickoit Denepanmmu,
peanu3yIoMX OCHOBHBIE 00mieoOpa3oBaTenbHblE HPOrpaMMbl, yTBep)KAEHHOW pemennem  Komternn
MunuctepcrBa npocsewieHus Poceuiickoit denepanuu (mporokoin ot 3 aexkadps 2019 r. Ne [IK48H).

Henn nzyyenus: GU3UKuU:

e mpuoOpeTeHHe HHTEpeca W CTPEMJICHUS OOy4aromuxcs K HaydHOMY H3YYEHHUIO IPHUPOABI,
pa3BUTHE UX MHTEIUIEKTYAIbHBIX 1 TBOPUECKHX CIIOCOOHOCTEH;

o pa3BUTUC HpeI[CTaBHCHI/Iﬁ O HAYyYHOM MCTOAC MO3HAHUA U q)OpMI/II)OBaHI/IC HCCICA0BAaTCIIBCKOI'O
OTHOLICHHA K OKPYXAIOUINUM SABJICHUSIM,

e  (opMupoBaHHE HAYYHOTO MUPOBO33PEHHUS KaK pe3yIbTaTa H3y4eHHs OCHOB CTPOSHHUSI MaTEPUU U
(yHAaMEHTaIbHBIX 3aKOHOB (DU3HKH;



. q)OpMI/II)OBaHI/Ie HpeI[CTaBJ'ICHI/Iﬁ 0 poin (1)I/ISI/IKI/I AJIA pa3sBUTUA OPYTUX CCTECTBCHHBIX HAYK,
TCEXHHUKH U TEXHOJIOT Hﬁ;

e  pa3BHUTHE MPEACTABICHUH O BO3MOXHBIX cepax Oynymieli npodeccHoHambHON NEeaTeNbHOCTH,
CBSI3aHHOM ¢ (PM3MKOH, MOArOTOBKA K JaNbHEeWIeMy 00y4eHHIO B TOM HaIPaBJICHHH.

JlocTikeHue STUX IeNedl mporpaMMbl M0 (DM3MKE Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
00eCIIeunBaeTCs PEIICHUEM CISIYIOIINX 3a1a4:

e  MpHOOpETeHHWE 3HAHWUW O JMCKPETHOM CTPOCHUU BEIIECTBA, O MEXaHUYECKHX, TCILIOBBIX,
3JIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

e  MPHOOpPETCHHWE YMEHUH ONMCHIBATH M OOBACHATH (DU3MYCSCKHE SIBJICHUS C HCIOJIb30BAaHUEM
MOJTYYEHHBIX 3HAHUH;

e  OCBOGHHE METOJIOB PEIICHMs MPOCTEHIINX PACUETHBIX 3allad C HCIONB30BAaHUEM (U3UUIECKHX
MoJienel, TBOPUECKHUX U MPaKTUKOOPHEHTUPOBAHHBIX 3a/1a4;

e  pa3BHTHE yMEHHI HAOII0AaTh PUPOHBIE SBIICHHUS U BBIIIOJIHSITD OMBITHI, Ja00paTOpHBIE paboThI
Y SKCIIEpUMEHTAIbHBIE UCCIIEIOBAHUS C MCTIOIH30BAHUEM H3MEPUTENIbHBIX MTPUOOPOB;

e  ocBoeHHE PUEMOB PabOTHI ¢ MHPOpMaIHell GU3NIECKOro coiep aHus, BKII0Yasi HHQOpMAaInio
0 COBPEMEHHBIX JOCTHIKEHUIX (DU3UKH, aHATN3 U KPUTHUECKOE OIleHWBaHNEe HHPOPMAIIHH;

e  3HAKOMCTBO €O cdepaMu Mpo(EeCCHOHATBHON JEATEIbHOCTH, CBS3aHHBIMH C (U3UKOH, H
COBPEMECHHBIMU TCXHOJIOTUAMU, OCHOBAHHBIMU HA JOCTMIKCHUAX (1)1/[3PI‘ICCKOI7[ HayKH.

BOCHUATATEJIBHBIV TOTEHIIUAJI YYEBHOI'O ITPEJIMETA «®u3nka»
BocnurarensHblit moTeHIuan npeaMmera «du3ukay peain3yercs 4epes:

- TIpUBJIcUeHNE BHUMAHHS OOYJaIOMUXCAd K [EHHOCTHOMY acleKTy M3y4aeMbIX Ha YpOKax SBICHHM,
OpraHU3aIMi0 UX PadoTHl C MOMy4YaeMOW Ha YpOKE COIMAILHO 3HAYMMOW MH(OpMalmedl — MHUIIMUPOBAHUE €€
00CYX/IeHHUs, BBICKA3bIBaHHWSI OOYYAIOUIMMHCS CBOEr0 MHEHHA [0 €€ TIOBOJY, BBIPaOOTKH CBOETO0 K Hel
OTHOIIICHHUS;

- JIEMOHCTPAIHIO 00YJaOIMMCSI TIPUMEPOB OTBETCTBEHHOTO, TPAXKIAHCKOTO TTOBEIECHUS, TPOSBICHUS
YeTIOBEKOMIO0MsT W J0OpOCEepACYHOCTH, dYepe3 ION0Op COOTBETCTBYIOMIMX TEKCTOB IS YTEHHWS, 3adad s
pelIeHus, MpoOIEMHBIX CUTYAITHH ISt O0CYXIEHHUS B KIaccCe;

- IPUMEHEHNE Ha YPOKaX MHTEPAKTHBHBIX (OpM pabOThI ¢ 0OydJaIOMMMHCS: MHTEIUIEKTYaIbHBIX UT,
CTUMYNHPYIOIIUX MO3HABATEIbHYI0O MOTHBALMIO OOYYAIOMIMXCS; AWCKYCCHH, KOTOpPBHIE IAOT OOYYaroIAMCS
BO3MOXKHOCTH NMPHUOOPECTH OIBIT BeNEHUSI KOHCTPYKTHBHOIO AHMAJIOra; TPYIIOBON paboOThl WK paboTHl B Mapax,
KOTOpBIE y4aT 00yJaronuxcs KOMaHIHOW paboTe U B3aWMOJISHCTBHIO C JPYTUMHU 00YJAFOIIIUMUCS;

- WHULUHMPOBAaHHE U TIOAJEP)KKY MCCIECIOBATEIbCKON MAEATEIbHOCTH OOYyYaromMXcsl B PaMKax
peanu3alid UMM WHAMBUAYaJbHBIX W TPYIIOBBIX HCCIEIOBATEIbCKUX IPOEKTOB, YTO JACT OOYYarOIIUMCS
BO3MOKHOCTB ITPUOOPECTH HABBIK CAMOCTOSATENILHOTO PEIICHHUS TEOPETUIECKOM MPOOIeMbl, HABBIK T€HEPHPOBAHNUS
1 oopMIIEHHS COOCTBEHHBIX HEH, HABBIK YBAKUTEILHOTO OTHOILIECHHS K IY>KUM HIesIM, OQOPMIICHHBIM B paboTax
IOpYruX HUCCIeNoBaTeNel, HaBBIK IyOJIMYHOrO BBICTYIJICHUS Mepen ayauToOpHed, apryMEHTHPOBAaHUS U
OTCTanBaHMsI CBOEH TOUKHU 3pEHUSI.

MECTO YYEBHOI'O ITIPEIMETA «®u3uka» B YYHEBHOM IIJTIAHE

Ha uzyuenue ¢usuku (6a30BbIi YpOBEHB) Ha yPOBHE OCHOBHOT'O 0011IeT0 00pa3oBaHus oTBoAUTCS 238
gacoB: B 7 Kitacce — 68 JacoB (2 yaca B Hezeno), B 8 kiacce — 68 gacoB (2 yaca B Hezlenmo), B 9 kimacce — 102 gaca
(3 gaca B HememIO).

YYEBHO-METOIAYECKH KOMILJIEKC

1 dusuka OO0ec
EpBIIIKUH 7 TBO C
A.B. OTrpaHUYEHHOM




OTBETCTBEHHOCTbHIO
«IPODAY;
AKIIMOHEPHOE
00111eCcTBO
«31aTesnbCcTBO
«IIpocsemeHue»

€PBILLIKUH
A.B

I1 dusuka Obuec
8 TBO C
OTPaHUYECHHOMN
OTBETCTBEHHOCTHIO
«IPODAy;
AKITHOHEPHOE
0011ecTBO
«M31aTenbeTBO
«IIpocsemenne»

€PBIIKUH
AB.,
['yrHuK
E.M.

I1 dusuka OOmec
9 TBO C
OTPaHUYECHHOM
OTBETCTBEHHOCTBLIO
«IPODAY;
AKIIMOHEpHOE
00111eCTBO
«U3maTeabcTBO
«IIpocBenienney

COJEPKAHHUE YYEBHOI'O IIPEJIMETA

7 KJIACC

Paznen 1. ®u3uka u eé poJib B MO3HAHNYU OKPYKAIIEro Mupa.

Odu3uka — Hayka o mpupone. SABieHus npuponasl. Ou3nyecKue SBICHUS: MEXaHUYEeCKHE, TEIUIOBBIE,
JEKTPUYECKHEe, MAaTHUTHBIE, CBETOBEIE, 3BYKOBEIE.

Ousnueckne BeNMWIWHEBL. M3Mmepenne ¢m3mdecknx BenmmunH. dusmdeckme mpubopsl. [lorpemHocTsb
n3MepeHuid. MexxyHapoaHasi CUCTEMA €IUHULL

Kaxk

¢u3nKa M JApyrue ecTECTBEHHBIE HAayKd H3y4daloT HpUpony. EcTecTBEHHOHay4yHBIH METOX

MO3HaHMs: HAOIIOJeHNEe, MMOCTAHOBKA HAYYHOT'O BOIMPOCA, BBIABIDKEHHE THUIIOTE3, JKCIEPHMEHT IO MpPOBEpKE
TUTOTE3, 00BACHEHNE HaOM01aeMoro sBieHus. Onucanne GU3NIeCcKUX SIBJICHUH C MTOMOIIBI0 MOJIEITEH.

Jemoncmpayuu.

1.
2.

MCX&HI/I‘IGCKI/IG, TEIMJIOBBIC, DJICKTPUICCKUEC, MATHUTHBIC, CBETOBBIC SIBJICHU.

duznueckue npudOps! M MPOLeypa IPSIMBIX U3MEPEHUH aHAIOTOBBIM U IIU(POBBIM IPUOOPOM.

Jlabopamopnuvie pabomul u onvimol.

1.
2.

5.
6.

Omnpenenenue HeHbl JeEHNS MIKAJIbl K3MEPUTEIBLHOIO Ipudopa.

M3mepenue paccTosHUM.

Uzmepenne 00bEMa )XUAKOCTH U TBEPAOTO TEIA.

Onpenenennie pa3MepoB MaJbIX Tell.

N3mepenne TemnepaTypbl Ipy IOMOIIM KUKOCTHOTO TEPMOMETpA U AATUMKA TEMIIEPATYPBHI.

HpOBe)_IeHI/Ie HUCCICAOBAHUA MO MPOBCPKE THIOTE3bI: NAJIbHOCTH mojéra mapuKa, mymeHHOro

TOPU3OHTAJIIBHO, TCM 6OJ'IBIHG, yeM OOJbIIIE BEICOTA ITyCKa.



Pazpen 2. [lepBoHayanbHble CBeIEHUS 0 CTPOEHUHU BelleCTBA.

CTpOGHI/Ie BCIICCTBA: aTOMbl W MOJICKYJIbI, HUX pPasMEpLI. OHBITBI, AOKa3bIBAKOIUE JUCKPCTHOC
CTpOCHHEC BCUICCTBA.

JBrkenue uactun BemecTBa. CBs3b CKOPOCTH JBMKEHHUS YacTHUIl C TeMmiepaTypod. bpoyHoBckoe
nBrxkeHue, mupdysus. BzauMoeiicTBre 4acTUI BEIIECTBA: MPUTHKCHUE U OTTAJIKUBAHHUE,

ArperatHble COCTOSHHS BEIECTBA: CTPOCHUE Ta30B, JKUIKOCTEH M TBEPABIX (KPUCTAJUIMYECKHUX) TEIL.
BzaumocBs3b MCKIY CBOMCTBaMU BCUICCTB B PA3HBIX arp€raTHbIX COCTOAHUAX W HMX ATOMHOMOJICKYJIAPHBIM
crpoerreM. OCOOCHHOCTH arperaTHbIX COCTOSTHUH BOJIBI.

Hemoncmpayuu.

1. HaGmogenue GpOYHOBCKOTO JABHIKEHUSI.

2. Haomonenue quddysum.

3. HaOmonenue sBiaeHUM, O0BICHSIOMUXCS MPUTSDKEHUEM WM OTTaJIKUBAHUEM YaCTHUI] BEIIECCTRA.

Jlabopamopnsie padbomut u onvimol.

1. OrieHka quaMerpa aToMa METOJOM PsIOB (C UCHONb30BaHueM Gororpaduii).

2. OnbIThI 110 HAOIOIEHUIO TEIIJIOBOTO PACIIMPEHHUS Ia30B.

3. OmbITHI 10 00HAPYKEHUIO JICHCTBUS CHIT MOJIEKYJISIPHOTO TIPUTSKEHHUS.

Pa3znen 3. /IBukeHue U B3auMojeiicTBUE TeJl.

Mexanndeckoe aBrmkeHne. PaBHoMepHOe 1 HepaBHOMepHOE ABmkeHne. CkopocTs. CpenHsisi CKopoCTh
MIpY HEPaBHOMEPHOM JBM)KEHUHU. PacuéT myT u BpeMeH! JABYKEHHUSI.

SIBnenve wHepnuu. 3aKOH HWHepUWH. B3ammopelicTBHe Tel KaK NMPUYMHA H3MEHEHHS CKOPOCTH

IBIDKEHUS Tell. Macca Kak Mepa WHEpPTHOCTH Tena. IlmoTHocTs BemiecTBa. CBSI3b IUIOTHOCTH C KOJHYESCTBOM
MOJICKYJI B €IMHUIIE 00bEMA BEIIECTBA.

Cura kak xapakTepucTHKa B3amMmopencTBus ten. Cuia ynpyroctd u 3akoH ['yka. V3mepeHne cuitel ¢
MTOMOIIBIO JHAMOMETpa. SIBIIeHHe TAroTeHus u cuia TsoxecTd. Cuila TSHKECTH Ha IPYTHX IDIaHeTax. Bec Tena.
Hesecomocts. CrioxkeHune cuil, HalpaBIEHHBIX 110 OAHOHN MpsiMoil. PaBHomelcTBytommast cuit. Cria TpeHus. TpeHue

CKOJBKEHUS M TPEHHE MOKOs. TpeHre B MpUpPOJIe U TEXHUKE.
Hemoncmpayuu.
1. HaOmoneHne MeXaHHIECKOTO ABMKCHHS Tea.
2. HzmepeHne cKOpOCTH MPSIMOIMHEHHOTO ABMKEHUSI.

3. HaOmonenvie ssBIeHUS] HHEPIIHH.

HaGmroenrie n3aMeHeHus1 CKOPOCTH MPU B3aUMOJICHCTBHH TEIL.

AN

CpaBHeHHE MaccC 110 B3aUMOJECHCTBHUIO TeEIl.
6. Cnoxenue cuii, HaIpPaBJIEHHBIX IO OAHOW MPSIMOH.
Jlabopamopnuvie pabomul u onvimol.

1. Onpenen CHUC CKOPOCTH  PAaBHOMCPHOI'O  JABHIKXCHUS (H_IapI/IKa B XKHMAKOCTH, MOOCIIN
QJICKTPHUICCKOI'O aBTOMOOWIIA M TaK ,IlaJ'IeC).

2. Ormpenenenne cpenHel CKOPOCTH CKOMBKEHHs OpycKa WM IapyKa 110 HAKJIOHHOH MJIO0CKOCTH.
3. Ompenenenre MIOTHOCTH TBEPAOTO Tena.

4. OupITbl, JIEMOHCTPUPYIOIIME 3aBUCUMOCTh paCTsDKEHUs  (nedopmaruiv) TPYKHHBI  OT
MPUIOKCHHOU CUJIBL.



5. OHI)ITI)I, ACMOHCTPUPYIOINE 3aBUCUMOCTL CHUJIbI TPCHUSA CKOJIBXKCHUA OT BECa TCJIa U XapaKTepa
COIMpUKaCarOmmnxcsa HOBGpXHOCTCﬁ.

Pa3nen 4. /laBienne TBEPABIX TeJl, *KUJKOCTEH U ra3os.

Jasnenue. CriocoObl YMEHBIIICHUS W YBEIMYCHUS NaBicHUs. JlaBneHue ra3a. 3aBUCUMOCTh JTaBICHUS
rasza or o0béMa, Temmeparypsl. [lepenaya naBineHust TBEPABIMU TENIAMU, )KHIKOCTSAMHU W Tra3amu. 3akoH [lackas.
[THeBMaTHYECKUE MAIMHBI. 3aBUCUMOCTh JABJICHUS JKUIAKOCTH OT TIIYOHMHBI. ['MapoCTaTHUECKUH MapajioKc.
CooOimatomyecs cocyabl. [ uapapinueckiue MEXaHU3MBbl.

Atmocdepa 3emnn u armocdepHOe AaBieHHe. [IpUUMHBI CyIIECTBOBaHHS BO3AYIIHONH OOOJIOYKH
3emmn. Ombir Toppuuemnu. M3mepeHue armocdepHOro naBiieHHs. 3aBUCHUMOCTb aTMOC()EpPHOro IaBIE€HHS OT
BBICOTHI HaJl ypoBHeM Mopsl. [IpuGops! 11 u3Mepenus: aTMocepHOro JaBlIeHHS.

JleiicTBHEe XUIKOCTH W ra3a Ha MOTrPYKEHHOE B HHUX TENO0. BeITamkumBaromas (apXxumenoBa) cuia.
3akon Apxumena. [InaBanue ten. BozgyxormiaBanue.

Hemoncmpayuu.

1. 3aBHUCHMOCTH JAaBJICHHUS raza OT TEMIIEPATYpPHI.

2. Tlepenaua maBieHUs KHJIKOCTHIO M Fa30M.

3. CooOraromnmecst CoCypl.

4. T'mapaBnmuecKuii mpecc.

5. TlposiBienue neicTBUS aTMOC(HEPHOTO JIABICHUSI.

6. 3aBHCHMOCTH BBITAJKUBAIONICH CHUIBI OT 00bEMA MOrPY:KEHHOW YACTH Tela M IUIOTHOCTH
KUAKOCTH.

7. PaBeHCTBO BBITAIKMBAIOIICH CHIIBI BECY BEITECHCHHON YKUIKOCTH.

8. VYcmoBue muaBaHMs Tel: IUIABAHHE WU IOIrpY’KEHUE TEI B 3aBUCUMOCTH OT COOTHOLICHUA
IUIOTHOCTEH Tejla M )KUIKOCTH.

Jlabopamopubvie pabomsl u onvimel.
1. HccnemoBaHue 3aBUCHMOCTH Beca Tejla B BOJE OT 00bEMa MOTrpyEHHOM B )KUIKOCTH YaCcTH Teja.
2. OrmpenencHre BBITAIKUBAIONICH CHIIBI, JICHCTBYIONICH HA TEJNO, MOTPYKEHHOE B KHJIKOCTb.

3. TlpoBepka HE3aBUCHMOCTH BBHITAJIKHBAIONICH CHIIBI, JEHCTBYIOIICH HA TEIO B JKUIKOCTH, OT
MaccChI Tena.

4. OmupIThl, IEMOHCTPUPYIOIINE 3aBHUCHMOCTH BBITAIIKMBAIOIIEH CHIIBI, NEHCTBYIOIIEH Ha Telo B
XKHUIKOCTH, OT 00bEMa MOrpyKEHHOM B >KUIKOCTh YaCTH Teja U OT MJIOTHOCTH >KUIKOCTH.

5. KouctpyupoBanue apeomerpa WM KOHCTPYHPOBaHHE JIOAKM M  OmOpenesneHue  eé
IrPy30M0IbEMHOCTH.

Paznen 5. Pabora u MOIHOCTB. DHeprus.
Mexannyeckas pabora. MOITHOCTb.

[IpocTeie MexaHW3MBL: pblUar, OJIOK, HAKJIOHHAs IUIOCKOCTh. llpaBmiio paBHOBecHsl pblUara.
[IpumMenenue npaBuiIa paBHOBECHS pbluara K OJIOKy. «3omoTtoe npasuiio» MexaHuku. KI1J{ mpocThix MexaHHU3MOB.
[IpocTeie MexaHU3MBI B OBITY M TEXHHKE.

Mexanndeckast OHEprus. Kunernyeckas u NOTCHIHAJIbHAsA JHCPTHA. HpeBpameHHe OJHOTO BHAA
MEXaHUYECKOMH 9HCPIruu B ,Z[pyl"OfI. 3akoH COXpaHCHUA S9HCPIrUH B MEXAHUKE.

emoncmpayuu.

1. TIIpumepbl MPOCTBIX MEXAHU3MOB.



Jlabopamopusle padbomul u onvimol.

1. Onpe)leneHI/Ie pa6OTI)I CUJIbl TPCHUA NpPU PABHOMEPHOM JABHMXXCHHMU TCJia IO T OpPI3OHTaJ'ILHOI>i
MMOBCPXHOCTHU.

2. VccnenoBaHue yCIOBHI paBHOBECHUS phlyara.

3. UMsmepenue KII/] HakIOHHOM MIOCKOCTH.

4. H3ydeHue 3aKoHa COXpaHEHUS MEXaHHUYECKOH SHEPTHH.
8 KJIACC

Pazgen 6. TenioBble siBJIeHHS.

OcCHOBHBIE TTOJIOKEHUSI MOJEKYIIPHO-KMHETUYECKON TEOpHUH CTPOEHHUS BellecTBa. Macca U pa3Mepsl
aTOMOB M MoJieKyJ. OIBITBI, TOATBEPKIAIOIIIE OCHOBHBIE MTOJIOKEHUS MOJIEKYIISIPHOKHHETHUECKON TEOpHH.

Mogenu TBEPAOTO, KUAKOTO M Ta3000pa3HOro COCTOSIHUH BemecTBa. Kpucramueckue u aMopQHble
tena. OObsICHEHHE CBOMCTB Ta30B, KHIKOCTEW U TBEPABIX Tel Ha OCHOBE MOJIOKEHUIH MOJIEKYJISIPHO-KHHETHYECKON
Teopun. CMadrBaHue U KaWJUIAPHBIE SIBIEHUS. TernoBoe paciiupeHue u cxaTHe.

Temmeparypa. CBsA3b TeMmIepaTypbl CO CKOPOCTBIO TEIJIOBOTO JBM)KEHUS YaCTHIl. BHyTpeHHss
sHeprus. CnocoObl W3MEHEHHS BHYTPEHHEH »OHeprum: TeIulonepeaadya W coBepiieHue paborel. Bumsl
TEIUIONEPEAAUHN: TEIJIONPOBOIHOCTh, KOHBEKIIUS, U3JIy4YEHUE.

KonmdecTBo TermmoTel. YmenbpHAs TEIUIOEMKOCTh BemIecTBa. TeriooOMeH M TEIIOBOE PaBHOBECHE.
VYpaBHeHue TerioBoro Oamanca. [lmaBieHne m OoTBepJeBaHHE KPUCTAIUIMYECKHX BEIIECTB. Y IENbHAs TEMIoTa
miaeieHus. IlapooOpaszoBanHue u KoHjeHcanus. Mcmapenwe. Kumenue. YnenbHas Temiora mapooOpa3oBaHUs.
3aBHCUMOCTD TEMITEPATYPhI KHITEHHsI OT aTMOC()EPHOTo aBJICHHS.

BrnaxHnocts Bo3yxa.
OHeprus TOIUMBa. Y IeNbHAS TEIIOTa CrOPaHHs.

[punmunel pabotsl TemioBsix Apurareneii KIIJ| TerutoBoro asurartens. TeioBble ABHraTeNd MU
3alIMUTa OKPYXKAIOLIEH Cpepl.

3aK0H COXpaHECHUsI M PEBPAIICHUS SHEPTHH B TEIUIOBBIX MPOIIECCax.
Hemoncmpayuu.

1. HabGmogenne 6pOyHOBCKOTO ABIKEHHUSI.

2. HaGmonenne quddy3nm.

3. HaOmionenne sBIeHUI CMaYMBaHUS U KAMIUIIPHBIX SIBIICHH.

Habnronenue TerioBoro pacimupeHust Te.

A

H3MeHeHue naBiieHHs Ta3a Py U3MEHEHUN 00bEMA U HATPEBAHUH WITH OXJIAXKICHUH.
6. TlpaBuia u3MepeHus TEMIIEPaTyphl.

7. Buusl Terionepenam.

8. OxumaxjeHue Mpu COBEPIIIEHUN PabOTEHI.

9. HarpeBaHue npu COBEPIICHUN PAOOTHI BHEIIIHUMH CHUJIAMHU.

10. CpaBHeHHE TEIUTOEMKOCTEH Pa3INYHBIX BEIIECTB.

11. HabGmromeHne KUIIEHHUS.

12. HaOGmrogeHue IOCTOSTHCTBA TEMITEPATYPHI IPH TIABJICHUU.

13. Mogaenu TEIOBBIX ABUraTENeH.



Jlabopamopusle padbomul u onvimol.

1. OnbITel 10 OOHAPYKEHUIO JCUCTBUS CUIJI MOJICKYJISPHOTO TIPUTSKCHUS.

2. OMBITHI 110 BRIPAIUBAHUIO KPUCTAJLIOB MTOBAPESHHOMN COJIM UJIH caxapa.

OnBITHI 110 HAOJTIOICHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, KUAKOCTEH U TBEPIBIX TEIL.

Omnpenenenre AaBIeHUs BO3IyXa B OaJUIOHE IIIPUTIA.
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OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh JIABJICHUS BO3lyXa OT €ro 00bh&éMa M HarpeBaHUs WU
OXJaXJICHUS.

6. IIpoBepka r'mIoTe3bl JIMHEHHOW 3aBUCHMOCTH JUIMHBI CTOIOWKA YKUKOCTH B TEPMOMETPUUCCKOM
TpyOKe OT TeMIlepaTyphbl.

7. HaOmonenne u3MeHeHHs] BHYTPEHHEH DHEPIHH Tella B pe3yjbTare Teuionepenadyd U padoThl
BHEIIHUX CHUIL

8. HccrnenoBanue siBieHUS TEII000MEHa IPU CMEUIMBAHUH XOJIOTHON M ropsyeil BOJIBL.

9. OmpeneneHre KONMWYECTBA TEIUIOTHI, TOJIYYEHHOIO BOAOW MpPU TEIUNIOOOMEHE C HAarpeThiM
METAJUTMYECKUM IMITHHAPOM.

10. Ompenenenue yaenbHONH TEMIIOEMKOCTH BEIIECTBA.

11. HccnemoBaHme mporecca HCrmapeHusl.

12. OnpeneneHre OTHOCUTEIBHON BIaXKHOCTH BO3/1yXa.
13. Ompexenenue yAenbHON TEMIIOTH TUIABJICHUS JbA.
Pa3nen 7. DiekTpryeckue U MATHUTHBIE SIBJIEHHUS.

Onekrpuszanus Ten. JIBa pojia dieKTpUYecKUuX 3apsjioB. B3ammMoneiicTBUe 3apsHKEHHBIX Tell. 3aKOH
Kynona (3aBHCHMMOCTh CHJIBI B3aMMOJICHCTBUS 3apsOKCHHBIX TEN OT BEIMYMHBI 3aps/IOB U PACCTOSHUS MEXKTY
TEIamMu).

Onektpuyeckoe mone. Hampsok€HHOCTH — 3neKTpuveckoro mois. [IpHHIMI — Cyneprno3uiuu
JIEKTPUYECKUX TONEH (Ha KaueCTBEHHOM YPOBHE).

Hocutenn »neKTpUYeCKHX 3apsmoB. OJIEMEHTapHBIA dJeKTpudeckuid 3apsn. CTpoeHHE aroma.
[IpoBoHVKH ¥ AMIIEKTPUKHU. 3aKOH COXPaHEHHS AIEKTPHUIECKOTO 3aps/a.

ONEeKTPUUECKUI TOK. Y CJIOBUS CYLLIECTBOBAHUSI SJIEKTPUUECKOr0 TOKA. VICTOUHUKH NOCTOSIHHOTO TOKA.
JleiicTBHS AIEKTPUYECKOT0 TOKA (TEMIOBOE, XUMUYECKOe, MAaTHUTHOE). DJIEKTPUIECKUH TOK B )KUIKOCTSIX U ra3ax.

Onextpuueckass uenb. Cuna Toka. IJnekTpuueckoe HanpsbkeHue. ConpoTHBIEHHE NPOBOJHUKA.
VYieneHOE coOmpoTHBJICHHE BemiecTBa. 3akoH Owma s ywyacTka wenu. llocnemoBaTenbHOE U MapajuienbHOE
COEIMHEHU E POBOJHHUKOB.

Pabora w MOmHOCTH JIIEKTpHUECKOr0 ToOKa. 3akoH Jkoyns—JleHma. Onekrpudeckue Ienmd |
MOTPEOUTENHN AIEKTPUUECKOM dHepruH B ObITy. KopoTKoe 3aMbIkanme.

[TocTosiHHBIE MarHUTHL. B3anmoneiicTBre MOCTOSIHHBIX MarHUTOB. MarHutHoe rnose. MarHuTHoe nose
3emir M ero 3HaueHue il >KU3HUM Ha 3emie. Omplr Opcrena. MarHUTHOE MoJI€ 3JEKTPHUYECKOrO TOKA.
[IpuMeHeHue 3IIEKTPOMAarHUTOB B TexHHKe. JleHCTBME MAarHUTHOrO TIIOJIi Ha HPOBOAHUK C TOKOM.
ONeKTpOoABUraTeNlb MOCTOSHHOTO TOKa. Mcronbp3oBaHue 3JIE€KTpoABUTATENEH B TEXHUYECKHMX YCTPOMCTBAaX M Ha
TpaHCIOpTe.

Oneitel @apanes. SIBneHue sneKTpoMarHuTHOW uHAyKuuu. [IpaBunmo JleHma. OnextporeHepartop.
CriocoObl OMyYeHHS IIEKTPUUECKOM SHEPTUH. DISKTPOCTaHLIUHU HA BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTUH.

emoncmpayuu.

1. Dnexrpuzanus Ten.



2. JIBa pona sieKTpUYECKUX 3apsIOB U B3aUMOAECHCTBUE 3apsKCHHBIX Tell.
Y CTpolCTBO U AEUCTBUE 3IEKTPOCKOIA.

OnexTpocTaTuyecKast MHIyKIHsL.

3aKOH COXpaHEHUS AIEKTPUUECKUX 3apAI0B.

IIpoBOOHUKYN U JUANIEKTPUKH.
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MopaenupoBaHU€e CUIIOBBIX JIMHUM 3JIEKTPUUECKOTO TIOJISL.

M cTouHuKH NOCTOSIHHOTO TOKA.
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JlelicTBUS 3IEKTPUUYECKOT O TOKA.

10. DJeKTpuUYeCKUii TOK B KUKOCTH.

11. TazoBsrit pa3ps.

12. H3MmepeHue CHIIbI TOKA aMIIEPMETPOM.

13. HM3mMepeHue dIIeKTPUIECKOTO HAIPSHKEHUS BOJIETMETPOM.

14. PeocraT m Mara3uH COIPOTHBIICHUH.

15. BsaumozeiicTBHE NOCTOIHHBIX MAarHUTOB.

16. MopnenupoBanre HEBO3MOXKHOCTH pa3zieieHUs MOFOCOB MarHUTA.

17. MogenupoBaHre MATHUTHBIX MOJIEW TOCTOSHHBIX MarHUTOB.

18. OmsiT Dpcrena.

19. MarsuTHOE MoJie Toka. DJIeKTPOMAarHuT.

20. JleiicTBHE MarHUTHOI'O IOJISI HA IIPOBOIHUK C TOKOM.

21. DeKTpoaBHraTelib IOCTOSHHOTO TOKa.

22. ViccrnenoBaHue SIBICHUSI DJIEKTPOMATHUTHON WHTYKITHH.

23. Omnbitel Gapasest.

24. 3aBUCHMOCTh HAINTPABIICHUS HHIYKIIMOHHOTO TOKA OT YCJIOBHUil €ro0 BOSHUKHOBEHMSL.
25. DruexTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopuvie pabomul u onvimol.

1. OnsbITH IO HAOIIOCHHIO YJIEKTPU3ANNHI Tl HHIYKIIHNEH U P CONPUKOCHOBEHHUH.
2. HccnenoBaHue nelCTBUS SMEKTPUIECKOTO OIS HA IPOBOTHUKU U TUAJIEKTPHUKH.
3. CoOopka u poBepka paboThl 3NEKTPUIECKOH IIeMH MOCTOSTHHOTO TOKA.

4. W 3mepeHue U peryInpOBaHKE CHIIBI TOKA.

5. H3mepeHwue u perynupoBaHHe HATPSIKSHHUS.

6. HccnemoBaHue 3aBUCHMOCTH CHJIBI TOKa, MIYLIErO 4Yepe3 pEe3UCTOp, OT COIMPOTHUBIICHHUS
PE3UCTOPA U HANPSIKEHUSI HA PE3UCTOPE.

7. OHBITBI, ACMOHCTPHUPYIOIHEC 3aBUCUMOCTD JJICKTPUYCCKOI'O0 COMMPOTUBJICHUA MMPOBOAHHKA OT €ro
JUIAHBI, IJIOIIa/IU MONCPEUYHOro CCUHCHUA U MaTCprala.

8. TlpoBepka mpaBuia CIOKCHHUS HANPSDKCHUH TMPH  MOCIEIOBATEILHOM COCTUHEHUH JIBYX
PE3UCTOPOB.



9. [IIpoBepka npaBuia I CHIIbI TOKA MPH MaPaUICIBHOM COSIMHCHUH PE3UCTOPOB.

10. Ompenenenue paboTHI HIEKTPUIESCKOTO TOKA, HIAYILETO Yepe3 PE3UCTOP.

11. OmnpezneneHue MOITHOCTH 3JIEKTPUUECKOTO TOKA, BBIICISIEMOI Ha PE3UCTOpE.

12. HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, HJIYIIErO Yepe3 JIAaMIIOYKY, OT HAIlPpsHKCHHS Ha HEl.
13. Ompenenenue KI1/] narpeBarens.

14. HccnemnoBanue MarHUTHOTO B3aMMO/ICHCTBUS MIOCTOSIHHBIX MAaTHUTOB.

15. H3ydeHre MarHUTHOTO IMOJIsl TOCTOSIHHBIX MArHUTOB TIPH UX OOBEIMHCHUH U Pa3/IClICHUH.
16. HccnemnoBanue NEHCTBUS 3JICKTPUUYCCKOIO TOKA HA MArHUTHYIO CTPEIIKY.

17. OHBITBI, JACMOHCTPUPYIOIINEC 3aBUCUMOCTE CHJIbI BSaHMOHeﬁCTBHﬂ KaTylmlKu ¢ TOKOM U MarHuTa
OT CWUJIbI TOKA W HAIIpaBJICHUS TOKA B KaTYIIKE.

18. WMzyuenwme AeHCTBHS MAarHUTHOTO TOJISI HA MIPOBOHHK C TOKOM.
19. KonctpyupoBanue 1 u3ydeHne pabOThl AIEKTPOIBUTATES.
20. Uamepenue KII/] aiekTpoaBUTaTebHOW YCTAHOBKH.

21. OnbITHI MO HMCCICIOBAHMIO SIBJICHUS JJCKTPOMATrHUTHON WHIYKIIMH: HCCIICIOBAHUE WU3MEHCHUM
3HAYEHUA U HAMPABJIEHUS UHIYKIIMOHHOIO TOKA.

9 KJIACC
Pa3zgen 8. Mexannuyeckue siBJIeHHS.

Mexanndeckoe IBIKeHHe. MarepuanbHas Todka. Cucrema  orcuéra.  OTHOCHTEIHHOCTH
MEXaHMYECKOTO JBW)KEHMS. PaBHOMepHOE mMpsMONIMHEHHOe [BUXeHue. HepaBHOMepHOE NPSAMOIMHEHHOE
nerokenre. CpefHsisi © MTHOBEHHAs! CKOPOCTH Tejla MPH HEPaBHOMEPHOM JIBHKEHHH.

Yckopernue. PaBHoyckopeHHOE IpsiMonuHeliHOe nBrkenne. CBoOomHoe maaenne. OnbITe [ amumes.

PaBHOMepHOE ABIKEHHE 1O OKpyx)HOCTH. Ilepwog m wacrora oOpamenwus. JluaeliHas u yrioBas
ckopoctu. LleHTpocTpeMuTensHOe YCKOPEHHE.

Ilepeoiii 3akoH HpioroHa. Bropoih 3akon Hrerorona. Tperuit 3axkoH HeroTona. IIpunnmn
CYTIEPIIO3UIINH CHLIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TPEeHHs CKOJIbKEHUSI, CUJIa TPEHUS IIOKOs, APYTue
BUJBI TPEHUSI.

Cuia TSHKECTH M 3aKOH BCEMUPHOTO TATOTEHUS. Y CKOpeHHe CBOOOJHOrO naaeHus. [IBikeHne miaHer
Bokpyr Connua. IlepBas kocMuueckas ckopoctb. HeBeCOMOCTh U meperpys3KkH.

PaBHOBecne MmarepuanmbHOW Touku. AOcomoTHO TBEpHOEe Teno. PaBHOBecme TBEPMOTO Tema cC
3aKperIEHHON 0Chlo BpamieHus. MoMeHT cuiibl. LIeHTp TsKecTH.

I/IMHy.TII)C Tena. VMi3MeHeHue HUMITYJIbCA. I/IMHYJ'IBC CHIIBL. 3aKOH COXpaHCHUS HMITYJIbCA. PeakTuBHOE
JABHXXCHUCEC.

Mexannueckass paboTa ¥ MOLIHOCTb. Pabora cuil TsbKecTH, ynpyroctH, TpeHus. CBsi3b 3HEPIUU U
pabotel. [loTeHnmanbHas sHeprus Tena, NOAHATOrO HaJl MOBEPXHOCTHIO 3eMiu. lloTeHuManbHas 3HEPrus CKaTon
npyxunsl. KuHernueckass sHeprus. TeopemMa O KHHETUYECKONW SHEPrHMHM. 3aKOH COXpaHEHHS MEXaHWYEeCKOH
SHEPIUH.

Jemoncmpayuu.
1. HaOmrogeHrne MEXaHUYECKOTO IBIXKEHHSI Tela OTHOCUTEIIEHO Pa3HbBIX TNl OTCUETA.

2. CpaBHeHue IyTed W TPAEKTOPHI JBMXKEHHs OJHOTO M TOTO K€ Tela OTHOCUTEIBHO Pa3HBIX Tel
orcuéra.



o &~ w

6.

I/I3MepeHHe CKOpPOCTH U YCKOPCHUSA HpﬂMOJ’IHHCﬁHOFO JABWKCHHUA.
HccnenoBanue IMPU3HAKOB PABHOYCKOPCHHOI'O ABUKCHUS.
Ha6J'IIO):[eHI/Ie JABWIKCHUS TCJIAa IO OKPYKHOCTH.

Ha6J'IIO)1€HI/Ie MEXaHNUYCCKUX SIBJICHI/Iﬁ, MMPpOUCXOoaAIUX B CUCTEMC orcuérta «Temexkay npu et

PaBHOMEPHOM M YCKOPEHHOM JIBH)KEHHH OTHOCUTENILHO KaOuHeTa (pu3mku.

7.
8.
9.

10.
11.
12.
13.
14.
15.
16.

3aBUCUMOCTb YCKOPEHUS Tela OT Macchl Tella U JEHCTBYIOIIEH Ha HETO CUJIBL.
HaGntoneHue paBeHCTBA CUJI IPH B3aUMOJCHCTBUU Tell.

W3menenne Beca Tena Ipu yCKOPEHHOM JBM)KEHUU.

Ilepenaua nmMiysbca pu B3aMMOAECHCTBUY TEIL.

[Ipeobpa3zoBaHust SHEPTUU MIPH B3AUMOACHCTBHHU TEI.

CoxpaHeHre UMITyJIbca MPHU HEYIIPYTOM B3aWMOJIEHCTBUH.

CoxpaHeHre UMITyJbca MpHU a0CONIIOTHO YIIPYTOM B3aUMOJIEHCTBUU.
HaGuroienre peakTHBHOTO IBHKEHHUSI.

CoxpaHeHre MEXaHW9IeCKOH 3HEPTUH MPU CBOOOAHOM TaICHUH.

CoxpaHeHre MEXaHUYECKOH HEPTUH TIPY ABIKEHUH Tella MO/ IEHCTBUEM MIPYKUHBI.

Jlabopamopnsie pabomst u onvimol.

1.
TENEKKH.

2.
TJIOCKOCTH.

3.

4,
CKOPOCTH.

5.

KonctpynpoBanue TpakTa A pa3roHa W JaNbHEHIIEr0 paBHOMEPHOTO JBIDKEHUS IMIaphKa WIIH

Onpenenenne cpenHell CKOPOCTH CKOJMBXEHHsI OpycKa WM JIBM)KCHHUS IIapuka MO HAKIOHHOU

Onpenenenrie yCKOpEHHs TeNa MPU PaBHOYCKOPEHHOM JBIKEHUH 110 HAKIIOHHOH TTOCKOCTH.

HccnenoBanne 3aBHCHMOCTH TTyTH OT BPEMEHH TPH PaBHOYCKOPEHHOM ABM)KEHUH 0€3 HadaIbHOU

[IpoBepka THIIOTE3BI: €CH MPU PABHOYCKOPEHHOM IBIDKEHHH 0O€3 Ha4aJhbHOW CKOPOCTH IyTH

OTHOCATCA KaK psa HEYETHBIX YHCEII, TO COOTBETCTBYIOIIUE MMPOMEKYTKH BPEMCHU OAMHAKOBBI.

6.
7.
8.

9.
MTOBEPXHOCTH.

10.

HccenenoBanne 3aBUCHMOCTH CHIIBI TPEHUS CKOJIBKEHUS OT CHIIBI HOPMAJIBHOTO JTaBJICHHS.
Onpenenenrie KodhUITUEHTA TPEHUS CKOTHKEHUSI.
Ompenenenne KECTKOCTH NPYKHUHBL.

Omnpenenennie paboThl CHJIBI TPEHUS NPU PaBHOMEPHOM ABMKEHHHU Tella 110 TOPHU3OHTAIBHOM

OnpeneneHHe paGOTBI CHJIBI YIIPYTOCTHU ITPpU noabEMe rpysa € UCIIOJIb30BAHUEM HCIIOABUIKHOI'O U

IIOABHXKHOI'O OJIOKOB.

11.

I/I3y‘IeHI/IC 3aKOHA COXPAHCHU SHCPIHUU.

Pa3nen 9. Mexannuyeckune KoJ1e0aHHus U BOJTHBIL.

KonebarensHnoe JABHXXCHUC. OcHOBHBIE XAPaKTCPUCTUKN KOJIeOaHMIA: nepuon, 4acrora, aMIIATyda.
MareMaTuuecKui 1 prmHHHBIfI MAasiTHUKHU. HpeBpameHI/Ie OHEPruu npu KoJ€0aTenbHOM JABHKCHHUH.

3aryxaromue konebaHus. BreiHyxneHHbIe kKoneOanus. Pesonanc. Mexannueckue BONHBL CBoOMCTBa
MeXaHU4YeCKuX BONH. lIpoponbHble U TONEpedHble BOJHBL J[JIMHA BONHBI U CKOPOCTh €€ PacHpOCTPaHEHUS.
MexaHuveckue BOJHBI B TBEPJIOM TEJE, CEHCMUUECKUE BOTHBL.



3Byk. 'poMKOCTB 3ByKa M BbicoTa ToHa. OTpaskeHue 3Byka. H(pa3ByK U yIbTpa3ByK.
Hemoncmpayuu.

1. HaGmogenue konebaHuil TeN MOA AEHCTBUEM CHIIBI TSDKECTH M CHIIBI YIIPYTOCTH.
2. HaGmonenue konebaHui rpy3a Ha HUTH U Ha TIPY>KUHE.

Habmnronenne BRIHYKIEHHBIX KoNleOaHM U pe30oHaHca.

Pacnpoctpanenre npogoabHBIX U MONEPEYHBIX BOTH (Ha MOJICIH).

H36JHOILCHI/IG 3aBHCUMOCTHU BBICOTHI 3BYKa OT YaCTOTBI.
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AKyCTHUYECKUH pe30HaHC.

Jlabopamopnsie padbomut u onvimol.

1. Ompexnenenue 4acToOTh U TIeproia KojeOaHMi MATEMaTHYECKOI'0 MasiTHHKA.

2. OrmpeneneHre 4acTOThI U NIepHo/ia KoIeOaHUi IPY>KUHHOTO MasTHUKA.

3. MHccnenoBaHue 3aBUCHMOCTH MEPHOa KOeOaHUH MOABEIICHHOIO K HUTH I'Py3a OT JJIMHBI HUTH.
HccnenoBanre 3aBUCUMOCTH TIEpHOIa KOJeOaHU IPY>KUHHOTO MasiTHMKA OT MaccChl Tpy3a.

[IpoBepka HE3aBUCHMOCTH TepHO/Ia KOJIEOaHH IPpy3a, MOABEIIEHHOTO K HUTH, OT Macchl Ipy3a.
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OnbITHI, JIEMOHCTPUPYIOUINE 3aBHCUMOCTh IepHoAa KoJIeOaHWH MPYXKHMHHOTO MasTHHKA OT
MacCChI Tpy3a U )KECTKOCTU IIPYKUHBI.

7. HV3MepeHue yCKOpPEHHS CBOOOIHOIO TAICHHUS.
Paznen 10. DieKTpOMarHuTHOE MOJ€ U DJI€KTPOMArHUTHbIE BOJIHBI.

DNeKTpOMarHuTHOE ToJie. DIEKTPOMAarHuTHBIE BOMHBI. CBOMCTBa AeKTpOMarHuTHHIX BONH. [lIkama
3JIEKTPOMAarHUTHBIX BOJH. VICIIONb30BaHNE IIEKTPOMArHUTHBIX BOJIH IS COTOBOH CBSI3U.

OnekrpomarHuTHas npupoza ceera. CkopocTh cBera. BonHoBBIE CBOMCTBa CBeTa.
Hemoncmpayuu.

1. CsoiicTBa 2JIGKTPOMAarHUTHBIX BOJH.

2. BomnHOBBIE CBOICTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. H3yueHwue CBOICTB 3JEKTPOMAarHUTHBIX BOJH C IIOMOIIBIO0 MOOMITBHOTO TenedoHa.
Pazpnen 11. CBeToBbI€ IBJICHMS.

JlyaeBast mogmens cBera. McrtouHumku cBera. IIpsmonnHeNHOE pacHpoCTpaHEHHE CBETa. 3aTMEHHS
Connua u JIynsl. Otpaxenue csera. [1nockoe 3epkano. 3aKOH OTpaKEHUs CBETA.

HpeJIOMJ'ICHI/Ie CcBeTa. 3aKoH MMpeJIOMJICHUST  CBCTA. IlomHoE BHYTPCHHEC OTpPAXCHUC CBCTA.
Hcnonbs3oBaHue MOIHOTO BHYTPCHHCT' O OTPAXKCHHUA B OIITUYCCKUXCBETOBOJAX.

Jlunza. XOI{ nyqeﬁ B tuH3e. OnTHdyecKas cucTeMa (bOToannapaTa, MUKPOCKOIIa U TCIIECKOIIA. I'ma3 xak
OIITHYCCKasA CUCTEMA. BHI/I30py1<OCTL " JAaJIbHO30PKOCTh.

Paznoxenue Oemoro ceera B crmekrp. OmnbiTel HpioToHa. CilokeHHE CHEKTPalbHBIX LIBETOB.
Hucnepcus caera.

emoncmpayuu.

1. TIlpsmonuHeliHOE pacpOCTpaHEHUE CBETa.
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OtpaxxeHue cBeTa.

[ony4enue n300pakeHNH B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJlax.
IIpenomnenue ceera.

OnTHyecKuil CBETOBO/I.

Xop myyeld B cOOUparomel JIMH3e.

Xopn nydell B pacCEeHBarOLLEH JIMH3E.

[Nony4enue n300pa>keHNUH C TOMOIIBIO JTMH3.

[punnun aefictBus oroanmnapaTa, MUKPOCKOIIA U TEIECKOIIA.

10. Mogens rnasa.

11. PaznoxxeHue 0€I0r0 CBETa B CIIEKTP.

12. Tlony4enue Genoro cBera Mpu CIOKEHUH CBETA Pa3HBIX IIBETOB.

Jlabopamopnsie pabomst u onvimol.

1.
2.
3.

Hccnenosanre 3aBUCUMOCTH yIIa OTPaXKEHUsSI CBETOBOIO JIyda OT yIja NajeHus.
W3yuenne xapakTepuCTHK H300paXKeHUs IIpeMeTa B IFIOCKOM 3epKajie.

HccnenoBanne 3aBUCHMOCTH yriia npeiIoMJICHHA CBETOBOI'O Jiyda OT yrjla IMaJCHHA Ha I'paHHule

«BO3AYX—CTECKIIO».

4.
5.
6.
7.

[MonydeHune U300paKeHUH ¢ ITOMOIIBIO COOMPAIOIICH THH3BL.
Ompenencane GOKYCHOT'O PACCTOSHUSI M ONTUICCKON CHITBI COOMPATOIIICH JIMH3EI.
OMBITHI TIO Pa3IOKEHUIO OEIOr0 CBETa B CIIEKTP.

OMnBITHI 11O BOCIPUATHIO I[BETA MMPEIMETOB IIPH WX HAOIIOJEHUH Yepe3 IIBETOBbIE (DUITBTPHI.

Pa3zgen 12. KBanTosble siBJIECHHS.

Omnsitel Pesepdopaa u maneraprast Mozenb aroma. Mozens atoma bopa. Mcnyckanne u morsomienne
ceera atoMoM. KBaHThI. JInHeHyaTbie CIEKTPHI.

PamnoaxtuBHOCTE. Anb(ha, 6eTa- 1 ramMa-u3myderns. CTpoeHne aTOMHOTO sapa. HykimoHHas Monenb
aTOMHOTO sifipa. M3otomnbl. PaguoakTuBHbIE npeBpaiieHus. [lepron monypacmnana aTOMHBIX SEp.

SnepHble peakunu. 3aKOHBI COXPAHEHHS 3apsSA0BOIO U MAacCOBOI'O YHMCEN. DHEPrus CBA3HM aTOMHBIX
sinep. CBsi3b Macchl U SHepruu. Peakuuu cunTtesa u aeneHus snep. crounuku suepruu ConHua u 3BE3 .

Snepnas sHepreTuka. [[efcTBUS paMOaKTUBHBIX U3IIYYEHUN HA XKUBBIE OPTaHU3MBL.

Jemoncmpayuu.

1. Cnexrpbl H3MydeHUs U MOTJIOLICHUSI.

2. CpexTpbl pa3IHyHbIX TA30B.

3. Cnektp Bozopoza.

4. HaOmonenue TpekoB B kamepe BunbcoHa.

5. Pabora cuérunka HOHU3UPYIOLIMX U3ITy4YEHUH.

6. Perucrpauus u3inydeHus: NpUPOIHBIX MUHEPAJIOB U MPOILYKTOB.

Jlabopamopusie pabomul u onvimol.



1. HaGmogeHue CIIOMIHBIX M TMHEHYATHIX CIIEKTPOB M3ITyYECHUSI.

2. VccnemoBaHue TPEKOB: U3MEPEHHUE YHEPTHH YaCTHIIBI IO TOPMO3ZHOMY MYTH (110 ¢oTorpadusim).
3. M3mepeHue paanoakTUBHOTO (oHa.

IToBTOpHTETHHO-0000IAIOIINIT MOTYJIb.

IToBTOpUTENBEHO-0000IIAIOINI  MOAYIb IpeAHA3HA4YeH JUIi CHUCTEMATH3alMd U 000O0MIeHUsS
MPEAMETHOTO COIEPKaHMsI M OMbBITA JIEITEIbHOCTH, MPHOOPETEHHOTO MPH M3YUYEHUH BCEro Kypca (H3HKH, a TaAKKe
JUIS TIOATOTOBKH K OCHOBHOMY TOCYNApCTBEHHOMY 3K3aMeHy Mo (M3MKe st o0ydaromuxcsi, BBIOPABIIUX 3TOT
y4eOHBIN Tpenmer.

IIpu n3ydeHnu JaHHOTO MONYJIS PEATIU3YOTCSL U CUCTEMATU3UPYOTCS. BUJIbI IEATENBHOCTH, HA OCHOBE
KOTOpBIX 00ecIieunBaercsi JOCTIKEHHE MPEAMETHBIX M METAlpeIMETHBIX TUIAHUPYEMBIX Pe3ybTaTOB 00y4YeHus,
(dopMHpyercs ecTeCTBEHHOHAYYHasl TPAMOTHOCTh: OCBOCHHME HAYYHBIX METOJIOB HCCIICIOBAHHS SIBICHHN TPHUPOIBI
W TEXHUKH, OBIIQJICHHME YMEHUSMH OOBSCHATH (DU3NYECKHE SIBJICHUS, NMPUMEHSS MONyYeHHBbIC 3HAHUS, peliaTh
3a/1a4, B TOM YUCJIE KAYECTBEHHBIE U SKCIIEPUMEHTAJIbHBIE.

IIpuHIMNUANBbHO JEATEIbHOCTHBI XapaKTep AaHHOIO pasjiena peanusyercs 3a c4é€T TOro, 4ro
o0y4arommecs BHITIONHSIOT 331aHUS, B KOTOPBIX UM TIpeJIaraeTcs:

Ha OCHOBE IIOJYYECHHBIX 3HAHUHM paclo3HaBaTh M HAYYHO OOBSACHATH (PU3UYECKUE SIBJICHUS B
OKPYXKAIOIIEei TPUPO/Ie U TTOBCETHEBHOMN KU3HU;

HCIIOJIb30BaTh HAYYHBIC MCTO/bI HCCICI0BAHUA (1)I/ISI/IT-IGCKI/IX HBJ’[GHI/Iﬁ, B TOM YMCJIC IJIsI IPOBCPKU
THUIIOTE3 U MOJYUYCHUSA TCOPETHUYCCKHUX BBIBOJIOB,

0OBSICHATD HAaY4YHBIC OCHOBBI HaunoOoJIee BaXKHBIX JIOCTI/I)KGHI/Iﬁ COBPEMECHHBIX TGXHOJIOI‘I/IfI, Harpumep,
MIPAKTUYCCKOI'0 MCITIOJIb30BaHUA PA3JIMYHBIX UCTOYHUKOB DHEPIrul Ha OCHOBEC 3aKOHA IMPEBpAalICHUA U COXPaHCHUSA
BCE€X U3BECTHBIX BUJI0OB OHCPTHUU.

IIVTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIbTATbI

JIn4yHOCTHBIE Pe3yabTaThl
1) naTpuOTHYECKOT0 BOCTIMTAHUSA:

- IPOSIBIICHIIE WHTEpPEca K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHICKON (PM3NUYECKON HAYKH;
- IIEHHOCTHOE OTHOIIIEHNE K TOCTHKEHHUSIM POCCHICKIX yUEHBIX -(PU3UKOB;
2) rpaskJaHCKOro0 U AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHHUS:

- F'OTOBHOCTb K aKTUBHOMY Y4aCTUIO B O6Cy)KI[GHI/II/I 06H_ICCTBCHHO 3HAYUMBIX U OTUYCCKHUX np06neM,
CBA3AaHHBIX C IMTPAKTUYCCKUM NPUMCHCHUEM JOCTIOKEHUM (I)I/ISI/IKI/I;

- OCO3HaHHE BXHOCTH MOPAThHO-3THYECKUX PUHITUIIOB B JAEATEIBHOCTH YUEHOTO;
3) 3cTeTH4YeCcKOro BOCIUTAHMS:

- BOCIIPUATHUC 3CTCTUICCKUX KAYCCTB (1)PI3PILI€CKOI‘/JI HAayKHu: e rapMOHHUYHOI'O NOCTPOCHUSA, CTPOIr'OCTH,
TOYHOCTH, JJAKOHUYHOCTH,

4) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

- OCO3HaHME LEHHOCTU (U3MUECKOW HAYKHM KaK MOLIHOTO MHCTPYMEHTa IO3HAHUS MHUPA, OCHOBBI
Pa3BUTHUS TEXHOJIOTU, BaKHEHIIEH COCTaBISIOIEH KyIbTYphI;

- pa3BUTHE Hay4YHOI JTI0003HATEIEHOCTH, HHTEPECA K UCCIIEA0BATENbCKOM 1eSITEIbHOCTH;
5) popmMupoBaHuA KyJbTYPbI 310POBbSI H SIMONMOHAIBHOIO 0JIArONMOIyYHs:

- OCO3HAaHHE IIEHHOCTH O0e30MmacHOro o0pa3a JKHM3HM B COBPEMEHHOM TEXHOJIOTUYECKOM MUDE,
B)KHOCTH TMpaBWJI 0E30MaCHOTO TOBEACHUS Ha TPAHCIIOPTE, HAa JOPOraX, C OJJIEKTPHYECKUM H TEIUIOBBIM
000pyI0OBaHHEM B JIOMAIIHUX YCIOBHSIX;



- c(OpPMHUPOBAHHOCTH HAaBBIKA PE(IICKCUH, MIPU3HAHNE CBOCTO TpaBa Ha OMIMOKY M TAaKOT'O JKe MpaBa y
APYroro 4enoBeKa;

6) TPy10BOT0 BOCIIUTAHUSA

- aKTUBHOE Y4YacTHE€ B PEUICHUM TMPaKTHYeCKMX 3amady (B paMKax CeMbH, 0Opa3oBaTelnbHOU
OpraHu3aluy, ropoja, Kpas) TEXHOJOIMYECKOH M COUMalbHOM HaNpaBIEHHOCTH, TPeOYIOIIMX B TOM YHCIE U
(U3NYECKNX 3HAHHH;

- HHTEpeC K MPaKTHUECKOMY M3y4YeHUI0 podeccrii, CBI3aHHBIX C (PU3UKOMH;
7) 3K0JI0TM4eCKOT0 BOCTIMTAHUS:

- OpUEHTAIMs Ha TMpUMEHEHUE (DM3MUECKUX 3HAHWM JUIS PEIICHUs 3a1ad B 00JacTH OKpY)KaroIei
cpenbl, INIAHUPOBAHMS TIOCTYIIKOB M OLIEHKH UX BO3MOKHBIX MMOCHEACTBUN JIJIsl OKPYKAIOLIEH Cpebl;

- 0CO3HaHME INI00ATBHOTO XapaKTepa IKOJIOTMYECKUX NMPo0JIeM U IMyTeil UX peleHus;
8) ajanTanuM K M3MEHAIOIUMCS YCJIOBHAM COUMAJILHON U MPUPOIHON cpeabl:

- IOTPEOHOCTh BO B3aMMOJICWCTBMHM TPU BBHIMOJHEHWH WCCICAOBAHUI M TPOEKTOB (HU3HUYECKOH
HaIIpaBJICHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSAM JPYTHX;

- IIOBBIIICHNEC YPOBHA CBOCH KOMIIETCHTHOCTH Yepe3 MPAKTHYCCKYIO NCATCIIBHOCTD,

- MOTPeOHOCTh B (POPMUPOBAHWMH HOBBIX 3HAHWN, B TOM YHWCiIe (HOPMyIHMpOBAaTh HJEH, TOHSTHA,
THITOTE3bI 0 PUBNIECKUX O0BEKTaX U SBICHUSX;

- 0co3HaHHE AeDUIIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1aCTH (DU3UKH;
- IUJTAHUPOBAHKUE CBOETO PAa3BUTHS B MPHOOPETEHUH HOBBIX (PM3NUECKUX 3HAHUI;

- CTPEMJICHUEC aHaJIM3UPOBATh W BBLIABJIATH B3aWMOCBA3U IIPHUPO/LI, O6II_ICCTBa U 3KOHOMHKH, B TOM
YUCJIC C UCIT0JIb30BaAaHUEM (I)I/I3I/I‘-IGCKI/IX 3HaHHﬁ;

- OIlEHKAa CBOMIX JCHCTBUH C Y4ETOM BIMSHHUS Ha OKPYKAIOIIYI0 CpPEemy, BO3MOXKHBIX TJIOOQTBHBIX
MHOCJIEACTBHUH.

MertanpeaMeTHbIe pe3yJIbTaThI

B pesympraTe ocBOEHHSA MporpaMMbl 1Mo (U3NKE Ha YPOBHE OCHOBHOIO 0OIIero oOpa3oBaHUS Y
oOydatorierocsi  OynyT cpOpPMHPOBAHBI MeTApeAMeTHbIE Pe3yJbTAThl, BKIIOYAIONIME T03HABATEIbHBIC
YHHBEpCAIbHbIC Y4YeOHbIC JCHCTBHS, KOMMYHHKATUBHBIC YHUBEPCAIbHBIC YYeOHBbIC ICHCTBHS, pEryJISITHBHBIC
YHHBEpCalbHbIC YIeOHbIC ICHCTRUSI.

Ba3oBble JJornueckue AeHcTBUSA:
e  BEISBJIATH U XapaKTePU30BATh CYIECTBEHHBIE MPU3HAKN OOBEKTOB (SBICHUH);

e  YCTAaHABIMBATh CYIIECTBEHHBI TMpH3HAK KiIacCH(UKAIMK, OCHOBAHUA M OOOOIIEHHUS W
CpaBHEHUS;

o BbIABJIAAITH 3daKOHOMCPHOCTH MW HOPOTHUBOPECHUSA B PACCMATPHUBACMBIX q)aKTaX, JaHHBIX H
Ha6J'IIOI[eHI/I$IX, OTHOCAIIUXCA K (1)I/I3I/I‘ICCKI/IM SABJICHUSAM;

o BbBIABJIATH NMPUYNHHO-CICACTBCHHBIC CBSA3U IPU U3YUCHUU (I)I/ISPILIGCKI/IX SIBIICHUHU H mpoueccos,
ACIaTh BBIBOAbI C HCIIOJIB30BAHHWEM JACAYKTUBHBIX WM HMHAYKTUBHBIX yMO3aKJ'II-O‘leHHI>i, BbIIBUTATh THUIIOTE3bI O
B3aNMOCBA3AX (l)I/ISI/ILICCKI/IX BCIIMYHH,

e CaMOCTOATENBHO BHIOMpaTh cHocoO pemeHus y4yeOHoW ¢usnyeckod 3amaun  (CpaBHEHHE
HECKOJIbKMX BAapHAaHTOB pELICHHs, BHIOOp HanOojee MOAXOSIEro ¢ Y4YETOM CaMOCTOATENBHO BbIIEIEHHBIX
KpHUTEPUEB).

Ba3oBble ucciienoBareIbCcKue JeiCTBHS .

o HCIOJIb30BAaTh BOIIPOCHI KaK HCCHC,I[OBaTCHBCKPII‘;I HUHCTPYMCHT INO3HAHUS;



o OpOBOAUTL IO CaAMOCTOATCIBHO COCTABJICHHOMY IIJIaHY OIIBIT, HECJI0KHBIHN (bPI3I/I‘lCCKPII>'I
OKCIICPUMCEHT, HEOOJIBIIIOE HCCICIOBAHUC (1)I/ISI/I‘IGCKOI‘O SIBIICHUA,

. OLCHMBATh Ha MNOPHUMCHHUMOCTL HU JOCTOBCEPHOCTH I/IHq)OpMaIII/IIO, IMOJTYUYCHHYIO B XOJC
HCCIICA0OBAHUA NI SKCIICPHUMCHTA,

e CaMOCTOSATEIBHO (OPMYIUPOBATh OOOOINECHUS W BBIBOJIBI 1O pe3yiabTaTaM MPOBEAEHHOIO
HaOJIIOICHHSI, OTBITA, UCCIICIOBAHUS;

e  TPOrHO3UPOBATH BO3MOXKHOE JajbHEHIIee pa3BUTHE PUINIECKHIX POLIECCOB, a TAK)KE BBIBUTaTh
MPEATIONOKEHNST 00 UX PA3BUTHU B HOBBIX YCIOBHUSIX M KOHTEKCTAX.

Pabora c undgopmanmueii:

e  TPUMEHATH PA3IMYHBIE METOJbI, HHCTPYMEHTHI U 3alpocChl MPH MOHUCKE U 0TOOpe MHPOPMAIIH
WJIH TaHHBIX C YYETOM MpeIUIOKEHHOH yueOHoH hr3nveckoi 3aaaum;

e  aHAJIM3MPOBATh, CUCTEMATH3MPOBATH M HWHTEPIPETUPOBATh MHPOPMALHUIO PA3IUYHBIX BHJIOB U
(dhopM npeicTaBICHMS;

e  CaMOCTOSITENIFHO  BBIOMpaTh  ONTHUMalbHYIO (opmy mpeacraBieHuss uwHQopMauu U
WJUTIOCTPUPOBATH peliaeMbie 3a7]a4l HECTIOKHBIMH CXEMaMH, JMarpaMMaMu, HHOW TpauKoi 1 UX KOMOWHAIHSMHU.

KOMMyHI/lKaTI/lBHLIe YHUBEPCAJIBHBIC yqeﬁﬂue HeﬁCTBHﬂ:

e B Xome OOCYXIEHHS y4eOHOro MaTepuaja, pe3yabTaTOB JabOpaTOPHBIX pabOT W IMPOEKTOB
3aaBaThb BOIIPOCHI MO CYHICCTBY OGCY)K,ZIaeMOﬁ TEMBI W BBICKA3bIBaTh WJCH, HAIICIICHHBIC Ha PCIICHUC 3aJadun U
nojyiepkanue OaroXKenaTellbHOCTH OOIIeHMS;

®  COIOCTaBIISITh CBOHM CYXXIEHHUS C CYXJCHHUSMHU IPYTUX YYaCTHHKOB JHayiora, OOHApy>KHWBaTh
pasiuyne U CXOACTBO IMO3UITNH;

L] BBIpaXKaThb CBOIO TOYKY 3PpCHUSA B YCTHBIX U IIMCBMEHHBIX TCKCTAX;

e  TyOJIMYHO TPENCTABIATH PE3yJAbTATHI BBHITOTHEHHOTO (U3MYECKOrO OMbITa (IKCIEPHUMEHTA,
HCCIICIOBAHMS, TPOCKTA);

e TIOHMMATh W HCIOJIB30BaTh TNPEUMYNIECTBA KOMAHIHOW W WHIUBHIYalbHOW pabOTHl IpH
peIeHIHN KOHKPETHON (hH3UIECKOi TTPOOIIEMEI;

e  TPUHUMATH 1T COBMECTHOW HEATEIhbHOCTH, OPTaHM30BHIBATH ACHCTBUS MO €€ JOCTIKEHHIO:
pachpenensaTh poiu, oOCYXAaTh MPOIECCH W Pe3yNbTaThl COBMECTHON PabOThI, 0000IaTs MHEHHUS HECKOJIBKUX
JTIOJICH;

e  BBINOJHATH CBOIO YacTh PabOTHI, JOCTUTAsi KAYECTBEHHOI'O PE3yiIbTaTa MO0 CBOEMY HalpaBJICHHUIO
1 KOOPAWHUPYS CBOU ACHUCTBUSA C IPYTUMH WIEHAMU KOMaH/BI;

e  OICHMBAaTh KayeCTBO CBOEr0 BKJIaJa B OOMIMI MNPOAYKT MO KPUTEPHUSIM, CAMOCTOSATEIIBHO
c(OpMyTUPOBAHHBIM YYaCTHUKAMU B3aUMOJEHCTBUSI.

Camoopranusanus:

e  BBIBIATH MNPOOJEMBbl B JKM3HEHHBIX M YUEOHBIX CHTyalusX, TPeOYIOIIMX JUIA pelIeHus
(u3NIECKNX 3HAHWH;

e  OpUEHTHPOBATbCA B PA3IMYHBIX HOAXOJAX HPUHITUS pElIeHUH (MHAMBUIyallbHOE, MPUHSTHE
pelleHus B TPpYyIIe, IPHHATUE PELICHUH TPyNIon);

e  CaMOCTOSITENIFHO COCTaBJIATH AITOPUTM pellieHus] PU3MUECKON 3aauu WiH IUIaHa UCCISIOBAHUS
C y4€TOM HMMEIOIIMXCA PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh Npe[JiaraeMble BapHaHTHI
peLIeHni;

o J€IaTb BI)I60p n 6paTI) OTBCTCTBCHHOCTL 3a PCHICHUC.

CaMOKOHTPOJ1b, 3MOLMOHAIbHBIH HHTEJIEKT:



o AaBaThb aACKBATHYIO OLICHKY CUTYyalluX U NNpCajIaraTh rjiaH eé U3MCHCHUS,

e  OOBSCHATH NPUYHMHBI JOCTHKEHUS (HEAOCTUKECHUS) PE3YIbTATOB ACATEIbHOCTH, JaBaTh OLIEHKY
MpHOOPETEHHOMY OIBITY;

e  BHOCHTHh KOPPEKTHUBHI B [EATEIbHOCTH (B TOM 4YHCIE B XOJ BBINOTHEHUS (DU3NUYECKOTO
WCCIIEIOBaHNS WJIM MPOEKTa) HAa OCHOBE HOBBIX OOCTOSTENBCTB, M3MEHUBLIMXCS CHTYalldd, yCTAaHOBJICHHBIX
OIIMOOK, BOSHUKIINX TPYAHOCTEH;

o OLCHMBATH COOTBETCTBUEC PE3YJIbTaTa LCIN U YCIIOBUAM,

e  CTaBUTh ce0s Ha MECTO APYroro 4eloBeKa B XOJE CIOpa WM AUCKYCCHM Ha HAydHYIO TEMY,
[MOHMMAaTh MOTUBBI, HAMEPEHUSI U JIOTHKY JPYroro;

e  TIpU3HABATh CBOE MpaBO Ha OMMOKY NMPH pelieHnr (QU3NYECKUX 3a7ad WM B YTBEPXKIACHHUIX Ha
Hay4HbIE TEMbI U TAKOE K€ IIPaBO JAPYyroro.

Hpe[lMeTHbIe PE3yabTaThI

K xoHiy oOyuenus B 7 KJiacce MpeIMETHBIE pe3ybTaThl HA 0a30BOM YpPOBHE JIOJDKHBI OTpPaKaTh
c(OPMHUPOBAHHOCTh Y 00YJAIONINXCS YMEHUI:

° HCIIOJIBb30BaTh ITOHATHA: (bl/ISI/IT-IeCKI/Ie N XUMHYCCKHUEC SABJIICHUA, HaGJ’IIO)IeHI/Ie, OKCIICPHUMEHT,
MOACIIb, TUIIOTE3a, CANHUIIBI (1)I/I3I/I'~IGCKI/IX BCIIMYUH, aTOM, MOJICKYJIa, arp€raTHbIC COCTOAHUA BEIICCTBA (TBép)IOC,
KUIKOE, Ta3000pa3HOe), MEXaHWYeCKOe JBIDKEHHWE (paBHOMEpPHOE, HEPaBHOMEPHOE, MPSIMOJIHHEIHOE),
TpaeKTOpHsl, PaBHOACHCTBYMOMIAsA cuia, Aedopmanus (yrnpyras, IJlacTHUecKas), HEBECOMOCTh, COOOIIAIOIIHECS
COCY/IBI;

e  paznmmuaTh sBieHUS (nud¢y3us, TEIUIOBOE [BUIKEHHWE YACTHI[ BEIIECTBA, pPAaBHOMEPHOE
JIBI)KEHUE, HEPAaBHOMEPHOE JIBU)KEHU €, MHEPIIHS, B3aUMOJICHCTBUE TEJl, pABHOBECUE TBEPIBIX TEJ C 3aKPEIIEHHOU
OCBIO BpaIlleHUsI, Tiepefada JaBicHUS TBEPABIMH TelaMH, JKHUAKOCTAMH M Ta3aMHd, aTMoc(epHOe JaBlieHUE,
[JJaBaHWE TeN, NPEBPAIleHUs] MEXaHWMYECKOW DHEPryuH) MO OMHCAHWI0 MX XapaKTEPHBIX CBOWCTB M HAa OCHOBE
OITBITOB, JEMOHCTPUPYIOIIHX JaHHOE (PU3HUECKOE SIBIICHHE;

e  pACTO3HABATh MPOSBICHUE U3YUCHHBIX PU3MUYECKUX SBICHUN B OKPYXKAIOIIEM MUPE, B TOM UYHCIIC
(u3nUecKue SIBICHUS B IPUPOJIC: IPUMEPHI TBUXKCHUSI C PA3TTMYHBIMH CKOPOCTSMH B KHBOI U HEXHBON TIPUPOJIE,
NEWCTBHE CUJIBI TPEHUS B TIPUPOJIC U TEXHUKE, BIHUSIHUE aTMOC()EPHOrO JaBICHUS HA )KUBOW OPraHU3M, TIABaHHE
PBIO, phIYATy B TEJIE YENIOBEKa, IPU 3TOM MEPEBOINTH MPAKTHUECKYIO 3a/1a4y B YUeOHYIO, BBIIETSTH CYIIIECTBECHHBIC
CBOMCTBA (TIpU3HAKHN ) GDU3UUECKUX SBIICHHM;

e  OIMCHIBATH M3YYCHHBIE CBOWCTBA TeT M (PU3WUIECKHE SIBJICHNUS, HCIONB3Ys (PU3NUECKUE BETHINHBI
(mMacca, 00BEM, TNIOTHOCTH BEIIECTBA, BPEMS, ITyTh, CKOPOCTb, CPEIHSISI CKOPOCTh, CHJIAa YIPYTOCTH, CHJIA TSKECTH,
BeC Tela, CHJIa TPeHUs, JaBeHue (TBEPAOro Temna, )KUAKOCTH, Ta3a), BRITAIKUBAIOIIAS CHIIa, MEXaHHYecKas padora,
MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIBI, KOA(QQUIMEHT IOJIe3HOr0 NEHCTBUS MEXaHU3MOB, KHHETHYECKas H
MOTEHIMAIbHAs SHEPTHS), IPU ONMFCAHUH TIPABUIIBHO TPAKTOBATH (PU3NUECKUI CMBICI UCTIONB3YEMBIX BEINYNH, UX
00O3HAUEHNS W ENWHUILI (PU3WYECKUX BENWYMH, HAXOAWUTH (OPMYIBI, CBS3BIBAIONINE MTAHHYIO (U3NUECKYIO
BEJTMYMHY C IPYTHMHU BETMIMHAMH, CTPOUTH TPAUKH N3YIEHHBIX 3aBUCHMOCTEH (PU3NYECKNX BETMUMNH;

e  XapaKTepu30BaThb CBOWCTBA Tel, (DU3MYECKHE SIBICHUS M MPOLECCHl, HCIONIb3yd IpaBuUiia
CIIOXKEHHsI cui (BIONb OAHOW mpsiMoil), 3akoH I'yka, 3axoH Ilackans, 3akoH Apxumena, IpaBHJIO paBHOBECHUS
pbiyara (670Ka), «30J10TO€ MPABUIIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHWYECKOW IHEPruH, IpH 3TOM [aBaTb
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3aIMCHIBATh €r0 MaTEMAaTHYECKOE BBIPAKEHNE;

e  OO0BSCHATH (HU3HMYECKUE SIBJICHHS, MPOLECCHl M CBOWCTBA Tel, B TOM YHCIE U B KOHTEKCTE
CUTyallUii TMPaKTHKOOPHEHTHPOBAHHOIO XapaKTepa: BBIIBIATH NPUYUHHO-CIEIACTBEHHBIE CBSI3U, CTPOHUTH
o0bsicHeHrEe U3 1—2 JTOrMYecKHUX MIaroB ¢ ONOpoi Ha 1—2 U3yYEHHBIX CBOMCTBA (PU3NUECKHUX SBICHUH, PU3NUIECKUX
3aKOHA WJIM 3aKOHOMEPHOCTH;

o peuaTb paC‘{éTHI)IG 3aga4u B 1-2 HeﬁCTBHH, HCIOJIB3YsS 3aKOHBI U (l)OpMYJ'ILI, CBA3BIBAIOIIHEC
(1)I/IBI/I‘IGCKI/IC BCIIMYMHBI: Ha OCHOBC aHaliM3a YCJIOBHUA 3aJa4uv 3alrCbIBATh KPATKOC YCJIOBUC, HNOACTABJIATH
(1)I/IBI/I‘IGCKI/IC BCIIMYHHEBI B (l)OpMyJ'IBI U pOBOOUTH paC‘IéTBI, HaXOAWUTb CHPAaBOYHBIC NAHHBIC, HCO6XO,I[I/IMLI€ JJISL
peuicHu 3aaa4, OUCHUBATh PCAJIMCTUIHOCTD nonyquHoﬁ (1)H3H"I€CKOI71 BCIIMYXHBI,



o pacrno3HaBaThb Hp06ﬂeMI)I, KOTOPBLIC MOXHO pPCIIWTL IMpPHU IMTOMOIIH (1)I/I3I/I‘IGCKI/IX METOO0B, B
OMMMCaHNU HCCICOAOBAHHA BBIACIIAATH MPOBEPACMOC NPEATIOIO0KCHUC (I‘I/IHOTC?)Y), pa3iimyaTb U UHTCPIPECTHUPOBATH
HOHy‘IeHHLII‘/'I pe3yibTaT, HAXOOAUTH OILIMOKU B XOAC OombITa, ACIaTh BBIBOLI I10 €0 PE3YJIbTaTaM;

e  TPOBOJUTH OMNBITHI IO HAOJIOJCHUIO (DU3UYECKUX SIBICHUN WM (PU3MYECKUX CBOWCTB TEI:
(hopMyIHpOBaTH MPOBEPSIEMbIC NPEAMOIOKEHHsI, COOMpPaTh YCTAHOBKY W3 MPEUIOKCHHOTO 000pYyIOBaHUS,
3aMKChIBATh XOJ] ONbITA U (POPMYIUPOBATEH BHIBOIBL;

e  BBINOJHATH NpPAMBIE HU3MEPEHUS PACCTOSHHS, BPEMEHH, Macchbl Tena, o0béMa, CHIBI |
TEMIIepaTypbl C HMCIOIb30BAHUEM AaHAJOTOBBIX M LU(POBBIX NMPHOOPOB, 3aMKCHIBATH IMOKa3aHUs TPHOOPOB C
y4€TOM 3aJJaHHOH a0COIOTHOM MOrPEIIHOCTH U3MEPEHUH;

e  TPOBOIUTH HCCIENOBAaHUE 3aBHUCUMOCTH OIHOW (PH3MUECKOM BETUYMHBI OT JPYyrod c
HCIIONIb30BAaHUEM TIPSIMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PAaBHOMEPHO JBIDKYIIETOCS Tela OT BPEMEHU JBUXKECHUS
TeNa, CUJIbl TPEHHS CKOJIBKEHHUS OT Beca Tejla, KauecTBa 00paOOTKU MOBEPXHOCTEH TEN M HE3aBUCHMOCTH CHIIBI
TPEHHUsI OT IUIONIAN COMPUKOCHOBEHHUS TEJ, CUJIbI YIPYTOCTH OT YJIMHEHUS! PYXKUHBI, BHITAJIKUBAIOMIEH CUJIBI OT
00bEMa MOrpyKEHHOM YaCTH TeIa U OT IIOTHOCTHU KHKOCTH, €€ HE3aBUCUMOCTH OT IJIOTHOCTH Tejia, OT TJIyOUHBI,
Ha KOTOPYIO TOIPYKEHO TEJI0, YCIIOBUH IJIaBaHUS TEJ, YCIOBHUI paBHOBECHs pbluara W OJIOKOB), yU4aCTBOBaTh B
IJIAHUPOBAHUN YUY€OHOI'O UCCIIEOBaHMSI, COOMPATh YCTAHOBKY M BBIMOJIHATH U3MEPEHHUS, CICIYsI IPEUIOKEHHOMY
IJIaHy, QUKCUPOBATH PE3y/IbTaThl MOJYYCHHON 3aBUCUMOCTH (PU3UYECKUX BEIUYMH B BUJIE MPEIJIOKESHHBIX TaOJIHUI]
U rpaMKOB, JIeJIaTh BBIBOJBI 110 Pe3yJIbTaTaM MCCIICIOBAHUS;

e  TIPOBOJUTH KOCBEHHbIE W3MeEpeHMsl (DU3UYECKMX BEIMYWH (IUIOTHOCTH BEIIECTBA SKHJIKOCTH U
TBEPIOTO Tena, CHIa TPEHHS CKOJIBKEHMS, NaBICHHE BO31yXa, BBITAIKUBAIOIAS CHJIA, JEHCTBYIOIIAs Ha
NOrpyKEHHOE B KHUJIKOCTh Teno, KodQduIMeHT Tone3Horo JMAeHCTBHS MPOCTBIX MEXaHU3MOB), CIEIys
MIPEUIO)KEHHOM HWHCTPYKIMU: TIPH BBIMOJHEHHNH W3MEPEHUH coOMpaTh JKCIEPUMEHTAIBHYI0O YCTAaHOBKY U
BBIYUCIISITh 3HAYEHUE UCKOMOU BEJINYUHBI;

e coONrOmaTh MpaBmiIa TEXHUKH 0€30IaCHOCTH MpHU paboTe ¢ 1abopaTOpHBIM 000PYIOBAHUEM;

e  yKa3pIBaTh MPHUHITUIBI ACHCTBHS TPHOOPOB M TEXHUYCCKHX YCTPOHCTB: BECBHI, TEPMOMETP,
JUHAMOMETP, COOOIIAIOIIMECS COCYZAbI, OapoOMeETp, pbluar, MOABMIKHBIA M HEIOIBMIKHBIA OJIOK, HAKJIOHHAs
IJIOCKOCTb;

e  XapaKTepW30BaTh TNPHHIMUIBI JICHCTBUS W3yYEHHBIX MPHOOPOB M TEXHHUYECKHX YCTPOKMCTB C
OMOpON Ha WX ONUCaHWsA (B TOM 4YHCJC: TMOIIIAITHUKK, YCTPOHCTBO BOJONPOBONA, THAPABIMYECKUH Mpecc,
MaHOMETP, BBICOTOMEp, TOPIIHEBOW HACOC, apEOMETp), MCIIONb3ysl 3HAHUS O CBOWCTBaX (PU3MUYCCKUX SIBICHUH W
HEeoOXomMMbIe GHU3NIECKHUE 3aKOHBI U 3aKOHOMEPHOCTH;

e  TPHUBOIUTH MPHUMEPH (HAXOMUTh WH(OPMAIMIO O MpHMepax) MPaKTUYECKOro HCIOIh30BAHUS
(hM3mYecKNX 3HAHWH B MOBCEAHEBHOW KW3HM I OOCCTICUeHUs OE30IMacCHOCTH MpH OOpaIleHHuH ¢ MPHOOpaMu U
TEXHUYECKUMH YCTPOWCTBAMH, COXPaHEHHUS 3JO0pOBBS M COONIONEHUS HOPM OKOJOTHYECKOTO TIOBENECHUS B
OKpYyXarolei cpene;

e  OCYIIECTBJIITh OTOOp HCTOYHMKOB HMH(pOpMauuu B VHTepHETE B COOTBETCTBUU C 3aJaHHBIM
MIOMCKOBBIM 3aIlpOCOM, Ha OCHOBE MMEIOIIUXCS 3HAHUN M IyTEM CpPaBHEHHS PA3IMYHBIX MCTOYHHMKOB BBIICIATH
UH(OPMAILUIO, KOTOpas SIBJISIETCS] IPOTUBOPEUYUBON HIIM MOXKET OBITh HEIOCTOBEPHOI];

e  HCIIONB30BAaTh IIPU BBIIOJHEHMHM Y4YEOHBIX 3aJaHUN HAyYHO-TIOMYJSIPHYIO JIUTEpPaTypy
(U3NYECKOTO COIEpXKaHMS, CIPaBOYHBIE MaTepHallbl, pecypchl ceTH VHTepHeT, BlaAeTb npuéMamu
KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpa3oBaHus HH)OPMALIUK U3 OJHON 3HAKOBOI CUCTEMBI B APYTYIO;

o co3aaBaThb CcOOCTBEHHEIE KpaTKHUEC ITMCbMCHHLIC U YCTHBIC COO6H_I€HI/I$I Ha OCHOBE 2—3 MCTOYHUKOB
HHq)OpMaHHH (1)PI3H‘I€CKOFO COACPIXKAaHUA, B TOM YHCIIC HYGJ'II/I‘IHO ACJIaTb KPATKUC COO6H_I€HI/I$I 0 pe3yiibTaTax
IIPOCKTOB WJIN y‘leGHLIX PICCJ'Ie,I[OBaHPIfI, npu 5TOM I'paMOTHO HCIIOJIb30BATh I/IBY‘ICHHLIﬁ ITOHSATUMHBIN armapart
KypcCa (I)I/ISI/IKI/I, COIIPOBOXAATh BBICTYIIJICHHUC HpC3CHTaHHGﬁ;

o MpU BBIITOJIHCHUHA y‘le6HBIX IIPOCKTOB U I/ICCJ'IC}_IOBaHI/If/i pacnpeaciiaTb 00sI3aHHOCTH B rpymic B
COOTBCTCTBHHM C IIOCTABJICHHBIMU 3aJadaMH, CICIUTH 3a BBIIOJHCHHCM IlJIaHa ﬂeﬁCTBHﬁ, aJICKBATHO OILICHHUMBATH
COOCTBEHHBIH BKJIaJg B ACATCIBHOCTb TPYIIIIbI, BBICTPAMBATH KOMMYHUKATHBHOC B3aHMOH€ﬁCTBHC, YUYHUThIBAsd
MHCHHUEC OKPY>KaAIOIKUX.

K xonmy obOyuenus B 8 kJiacce mpeIMeTHBIE pe3ylbTaThl HAa 0a30BOM YpPOBHE JOJKHBI OTPaKaTh
c(OPMUPOBAHHOCTH Y O0YUAIOMINXCA YMEHUH:



. HCIOJIb30BAaTh IMOHATHA: MacCa U Pa3MEpbl MOJICKYJ, TCIJIOBOC ABUXKXCHHE aTOMOB U MOJICKYII,
arperaTHbi€ COCTOAHUS BCIICCTBA, KPUCTAIMYCCKHUC U aMOp(bHLIG TCia, HaCLIHIeHHLIfI u HeHaCBIHlCHHBIﬁ mnap,
BJIA)KHOCTL BO3yXa, TEMIICpATypa, BHYTPCHHASA SHCPIrus, TCIJIOBOH JABUTATCIIb, BHCMGHTapHBIﬁ 3J'ICKTpI/I'-ICCKI/II\/'I
3apAan, SJICKTPUICCKOC MOJIC, IPOBOAHUKHA U JUIJICKTPHUKH, MMOCTOSHHBIN BHCKTpI/I‘lCCKI/Iﬁ TOK, MaroHuTHOC I10JIC;

e  pasnuuarh SBJICHHA (TEMJIOBOE PACIIUPEHHE M CXKaTHE, Tellornepenada, TeIIOBOe paBHOBECHE,
CMauyMBaHUE, KaNWUIAPHBIE SBICHHUS, MCIApeHHe, KOHACHCAIUs, TUIAaBICHHE, KpUCTAIM3anus (OTBEpJeBaHue),
KHUIIEHUE, Terionepenaya (TEMIONPOBOAHOCTh, KOHBEKIUS, H3IydeHHE), SJIeKTpU3alus Tel, B3auMOeHCTBHE
3apsioB, JEUCTBUSL DJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJEHUCTBUE MAarHuTOB, JACHCTBHE
MarHMTHOTO TOJISI Ha TMPOBOAHMK C TOKOM, 3JIEKTPOMArHUTHas MHAYKIUS) 0 OHCAHUIO UX XapaKTepHBIX CBOWCTB
W Ha OCHOBE OMBITOB, IEMOHCTPUPYIOMINX JaHHOE (PU3NIECKOE SIBIICHHE;

e  pacro3HaBaTh MPOSBIICHUE U3YYCHHBIX (PU3MYECKUX SBICHUH B OKPYKAIOIIEM MUPE, B TOM YHCIIC
¢usnvecKue SBJICHUS B MPHUPOJIE: TTOBEPXHOCTHOE HATHKEHUE W KAMIUISIPHBIE SIBJICHUS B MPUPOJAC, KPUCTAJIIBI B
npupoae, u3nydenue ConHia, 3aMep3aHue BOJOEMOB, MOPCKHE OpU3bl, 00pa30BaHUE POCHI, TyMaHa, WHes, CHera,
JNIEKTPUUECKUE SIBIICHUS B aTMocdepe, JJIEKTPUYECTBO JKUBBIX OpPTaHU3MOB, MarHUTHOE IMoje 3emiu, apeid
TIOJIFOCOB, POJIb MarHUTHOTO TOJIS IS KU3HM Ha 3emile, TMOJIAPHOE CUSIHUE, TIPU 3TOM [1€PEBOAUTHIIPAKTHYECKYIO
3aady B y4eOHYIO, BBIICIISTH CYIIECTBEHHbBIE CBOWCTBA (MIPU3HAKHN ) (PU3HUECKHX SIBIICHHIA;

e  ONKCHIBATH U3yYCHHBIC CBOMCTBA TENl U (PUBNYECKHE SBIICHUS, UCTIONB3YS (PU3UUECKHE BETHYMHBI
(Temmepatypa, BHyTPEHHSAA dHEPTHS, KOJTUYECTBO TEIUJIOTH, y/IebHas TEIUIOEMKOCTh BEUIECTBA, YAENbHAs TEIIOTa
TUTABIICHUS, YICIbHAS TETUIOTa Mapoo0pa3oBaHusl, yaelbHas TEIIoTa CTOPaHUs TOILTUBA, KOI(D(HUIMEHT OJIE3HOTO
JEICTBUS TEIUIOBOM MAaIlMHbBI, OTHOCUTENIBHAS BIAXHOCTh BO3[yXa, OJJIEKTPUYECKUH 3apsi, Cuila TOKa,
JMEKTPUYECKOe HaIpsKEHHE, COMPOTHBIIEHHE MPOBOIHUKA, YAEIHHOE CONpPOTHBIIEHHE BEIIeCTBa, paboTa
MOIIHOCTh 3JIEKTPHYECKOr0 TOKAa), MPU ONMHMCAHWU TPABHIBHO TPAaKTOBATh (DU3UYECKHH CMBICT HCIONB3YEMbIX
BEIIMYHMH, OOO3HAYEHUSI W EAWHUIBI (DU3MYECKMX BEIHYMH, HAXOAUTh (OPMYIIBL, CBS3BIBAIOIIUE JIAHHYIO
(U3NYECKYI0 BENMYUHY C JIDYTHUMHU BEIWYHHAMH, CTPOUTh TpaUKH HM3YYEHHBIX 3aBHUCHMOCTEH (QU3MUECKHX
BEJIMYHUH;

e  XapaKTepu30BaTh CBOWCTBA Tei, (PU3MUYECKUE SBJICHUS W TIPOLECCHI, HCIONB3YS OCHOBHBIE
TIOJIOKEHHSI MOJIEKYJIAPHO-KHHETHYECKOM TEOpPHH CTPOEHHWS BEIIEeCTBAa, MPHHIMIT CYINEPHO3WIWK Toned (Ha
KauecTBEHHOM YPOBHE), 3aKOH COXpaHeHWs 3apsaa, 3akoH Oma /it yuacTka 1end, 3akoH J[xoyns—JleHna, 3akoH
COXpaHEHHs SHEPTHH, IPH 3TOM [1aBaTh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA W 3alMCHIBATh €r0 MaTeMaTHYECKOe
BBIPAKCHHE;

e  OOBICHATH (PU3MYECKHE TPOIECCHI W CBOKMCTBA TEN, B TOM YHCIE M B KOHTEKCTE CHUTyallui
MPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBIABIATh NPUYNHHOCICACTBEHHBIC CBS3U, CTPOUTH OOBSICHEHHE U3 1—2
JIOTUYECKUX IIaroB ¢ omopod Ha |—2 M3yYeHHBIX CBOWCTBAa (DM3WYECKUX SBICHHUH, (PU3NIECKUX 3aKOHOB HIIH
3aKOHOMEPHOCTE;

e  pemaTh pacdyETHBIC 3a7a4d B 2—3 OEHUCTBHS, HMCIOIB3YS 3aKOHBI M (OPMYJIbI, CBS3bIBAIOILUE
(u3nvecKre BETMYMHBI: HA OCHOBE aHAIN3a YCIOBUS 3aa4M 3allMChIBATh KPATKOE YCIOBHE, BBIIBIISTH HENOCTATOK
JNAHHBIX JAJIS1 pELIeHusl 3aJadd, BBIOMpATh 3aKOHBI U (popMynbl, HEOOXOOMMBIE U €€ pelIeHHs, MPOBOAUTH
pacuérhl U CpaBHUBATH MOMYUEHHOE 3HaUYeHHE (PU3NUECKON BETMUUHBI C N3BECTHBIMU AaHHBIMU;

e  pacrmo3HaBaTh MNpPOONEMBI, KOTOPbIE MOXKHO PEUINTh NpPU MOMOIIM (HU3UYECKUX METONIOB,
HCIOJIB3YsI ONMCAHUE UCCIIENOBAHNS, BBLACIATH IPOBEPSIEMOE MPEATON0KEHNE, OLICHNBATh IPABUJIBHOCTh MOPSIIKA
MIPOBENICHHS UCCIICAOBAHUS, IeJaTh BEIBOABI;

o MNpOBOAUTH ONBITHI I10 Ha6J'IIO,I[eHI/IIO (I)I/I3I/I‘IGCKI/IX SIBIICHUH WX (I)I/ISI/ILIGCKI/IX CBOMCTB T€l
(KaHI/IJ'IJ'IHpHLIG SIBJICHHUS, 3aBUCUMOCTL JABJICHUA BO34yXa OT €ro O6’LéMa, TEMIICPATyphbl, CKOPOCTU MHNpoLecca
OCTBIBAHUA W HArpeBaHUA IIPpU HU3JTYUCHUU OT LBETa HSqua}Olueﬁ (HOFJ’IOH.IaIOH.IefI) MMOBEPXHOCTHU, CKOPOCTHb
HUCMapCHUs BOABI OT TEMIICPATYPhI ) KUAKOCTHU U IIJIOIIAaIN eé MMOBEPXHOCTH, DJICKTPU3ALUA TCII U BSaHMOﬂeﬁCTBHG
QJICKTPHUYCCKUX 3aps 0B, B3aHMOH€ﬁCTBH€ MOCTOSHHBIX MAarHUTOB, BU3YyaJIN3allus MAIrHUTHBIX I1OJIeH ITOCTOSTHHBIX
MAar"HuToOB, ,I[eﬁCTBPIfI MArHuTHOroO II0Jid Ha MNOPOBOAHUK C TOKOM, CBOMCTBa QJICKTpOMAarHura, CBOMCTBa
QJICKTPOABUTATCIIA IMOCTOAHHOI'O TOKa)Z (bOpMy.]'II/IpOBaTB MMPOBEPACMBIC TTPCAIIOTIOXKCHUA, CO6I/IpaTI) YCTAHOBKY U3
NpeAJIOKCHHOI'O O60py,I[OBaHI/I$I, OIIKMCBIBATH XO/J OIIbITa U (l)OpMy.l'H/IpOBaTL BBIBO/IBI,

o BBIIIOJIHATD MPAMBIC U3MCPCHUSA TEMIICPATYPHI, OTHOCHUTCIIbHON BJIAXKHOCTHU BO3ayXa, CUJIbI TOKA,
HalpsKEHUsA C HUCIHOJIb30BAHUEM aHAJIOTOBBIX HpI/I60p0B n JaTYHUKOB (1)I/IBI/I'{GCKI/IX BCJIIMYMUH, CPAaBHHUBATH
PE3YIbTAThI I/ISMCPCHI/Iﬁ C yqer OM 3a,£[aHHOfI a0COIFOTHOM MOrpeuIHOCTH,

o OpoOBOAUTL HCCICAOBAHUC 3aBUCUMOCTHU O,Z[HOI71 (I)I/ISI/I‘-ICCKOIZ BCIIMYMUHBI OT ,I[perﬁ C
HCIIOJIb30BAHUEM TIPAMBIX H3MCp€HHﬁ (3aBI/ICI/IMOCTB COIIPOTUBJICHUA MNPOBOAHUKA OT C€ro MJIMHBI, IUIOMIagn



MMONepeYHOTro CCUCHHA W YACIBbHOI'O CONPOTHUBJICHUA BCIICCTBA MNPOBOAHHKA, CHJIBI TOKAa, HAYHICTO YCpPE3
MNPOBOAHUK, OT HAIIPSXKCHUSA HA HPOBOJAHHUKE, UCCICAOBAHUC IMOCICAOBATCIBHOIO U MapauICIbHOIO COCI[I/IHCHPIIZ
HpOBOI[HI/IKOB)I IJIaHUPOBATh HCCJICAOBAaHHC, CO6I/IpaTI> YCTAaHOBKY U  BBIIIOJHATH HU3MCPCHUSA, CICAYS
NpEIJIOKCHHOMY ILJIaHY, (1)I/IKCI/Ip0BaTI) PEIYIbTATHI nonyquHoﬁ 3aBUCHUMOCTH B BUJIC Ta6J'II/ILI n Fpa(i)I/IKOB, JACIaTh
BBIBOJKI 11O pE3yJIbTaTaM HUCCIICAOBAHUA;

e  TPOBOIUTH KOCBEHHBIE M3MEpeHHs (DU3NYECKUX BEIWYHMH (yAeNbHas TEIUIOEMKOCTH BEIIECTBa,
CONPOTUBJICHUE MPOBOJHMKA, paboTa M MOIHOCTH 3JIEKTPUYECKOTO TOKA): TUIAHUPOBATh M3MEPEHUs, COOMpaTh
JKCIIEPUMEHTANIbHYIO YCTAaHOBKY, CIIEIys MPENI0XKEeHHON HHCTPYKIIUU, ¥ BBIYUCIIATH 3HAUCHUE BETUUUHBL;

e  coOironaTh MpaBwiia TEXHUKH 0€30MaCHOCTH MPH PadoTe ¢ 1abopaTOpHBIM 000PYIOBaHUEM;

e  XapaKTepU30BaTh NPUHIMUIBI JEHCTBUS W3YyYEHHBIX MPHOOPOB M TEXHUYECKUX YCTPOUCTB C
OIMOpOH Ha WX omucaHus (B TOM YHCIE: CUCTeMa OTOIUICHHs JOMOB, TUTPOMETp, MapoBasl TypOHHA, amIlepMerp,
BONIBTMETP,  CUETYMK  OJIEKTPHYECKOH  OJHEPruu, OSJCKTPOOCBETHTENbHbIE TNPUOOPHI,  HarpeBaTeNbHBIE
ANEKTPONPHOOPH! (IPUMEPHI), IIEKTPUUECKHIE TPENOXPAHUTENH, dJIEKTPOMATHHUT, JIEKTPOIBUTATENh TOCTOSHHOTO
TOKa), HCIIOJIb3Ys 3HAHHUS O CBOMCTBAX (PU3MUYECKUX SIBJICHUI M HEOOXOAMMBIE PU3NUECKHE 3aKOHOMEPHOCTH;

e  pacro3HaBaTh NPOCTHIE TEXHUYECKHE YCTPOWCTBA M W3MEPHUTEIbHBIC MPUOOPHI O CXeMaM |
CXEMaTHYHBIM PUCYHKaM (PKHJKOCTHBIH TEPMOMETp, TEPMOC, MCUXPOMETP, TUTPOMETP, IBUTATEIh BHYTPEHHErO
CrOpaHus, DJEKTPOCKOI, PEOCTaT), COCTABIATh CXEMBbl JJIEKTPUUECKUX LEMell ¢ MOoCIenoBaTeNbHbIM U
napasuieNbHBIM COSJIMHEHUEM 3JIEMEHTOB, Pasiiyas YCIOBHbIC 0003HAUCHHS AJIEMEHTOB DJIEKTPUIECKUX IEeNei;

e  TIPUBOJWTH TPUMEPHI (HAXOMUTh WHQPOPMAIMIO O MpHUMepax) MPAKTHYECKOTO HCHONb30BAHMUS
(U3NYeCKNX 3HAHUI B MOBCEIHEBHOM XH3HH JUIS OOecriedeHus 0€30MacHOCTH MpU OOpaIeHuu ¢ mpubopaMu U
TEXHUYECKUMH YCTPOWCTBAMH, COXPAaHEHUS 3J0pOBbS M COONIONEHUS HOPM DSKOJIOTMYECKOrO0 TIOBECHHUS B
OKpY’Karolle cpee;

e  OCYIIECTBIISATH TOUCK WHQOpMaImu (u3ndeckoro cojepxkanus B HVHTepHETe, Ha OCHOBE
MMEIOIIMXCSl 3HAHUN W MyTéM CpaBHEHUSA JOMOJHUTEIBHBIX HMCTOYHHUKOB BBIICIATH WH(OPMAIMIO, KOTOpas
SIBJIIETCSI IPOTUBOPEUHBON MM MOXKET OBITh HEIOCTOBEPHOIA;

e  WCIOJB30BATh IMPH BHIMOJIHEHWH YYEOHBIX 3aJaHUA HAYYHO-TIONMYJSIPHYIO JINTEPATypy
(m3myueckoro conepaHHWs, CIPAaBOYHBIE MaTepHalibl, pecypchl cern VIHTepHET, Biajgerh mpuéMaMu
KOHCITEKTHPOBAHUS TEKCTa, TpeoOpa3oBaHus HHGOpMAIIHK U3 OJTHON 3HAKOBOW CUCTEMBI B JIPYTYIO;

e  Cco03/1aBaTh COOCTBEHHBIC MUCHMEHHBIE U KPAaTKHE YCTHBIE COOOIIEeH s, 00001as napopManuio u3
HECKOJIBKUX HWCTOYHUKOB (DU3MUYECKOTO COAEp)KaHWSA, B TOM UHCIE IyOJIMYHO TPEICTABIATH pE3yIbTaThI
MPOECKTHON HJIM HCCIEN0BATEIbCKON NEATEIbHOCTH, IPU 3TOM IPAMOTHO MCIOJIb30BAaTh MU3YyYEHHBIM MOHATUHHBIN
ammapart Kypca (pu3uKH, COMPOBOK/IATH BEICTYIIIICHIE TTPE3eHTAINEH;

e  TIpHU BHINIOJIHEHWH y4eOHBIX MPOEKTOB M HMCCIENOBAHHMNA (DYM3MUECKHX MPOIECCOB PACIPEHeNsITh
0053aHHOCTH B TPYIINIE B COOTBETCTBHH C MTOCTaBJICHHBIMU 3a]]a4aMy, CIETUTh 32 BHIMIOJIHEHUEM TIJIaHa JISHCTBHUIA U
KOPPEKTUPOBATh €ro, aJeKBaTHO OIEHWBATh COOCTBEHHBIH BKIAJ B JEATEIBHOCTh TPYIIBI, BBICTPAWBATH
KOMMYHHKAaTHBHOE B3aUMOJICHCTBHE, IIPOSIBIISIS TOTOBHOCTD pa3peniaTh KOH(IMKTHL.

K xoHmy oOydeHus B 9 Kjacce mpeaMeTHbIE pe3ylbTaThl Ha 0Aa30BOM YpPOBHE JIOJDKHBI OTPAKaTh
chOpMHUPOBAHHOCTH Y OOYJAFOIINXCS YMEHHIA:

e  HCIIOJBb30BATh MOHATHA: CHCTEMa OTCU€Ta, MaTepHajbHasl TOUKA, TPACKTOPHs, OTHOCUTEIbHOCTD
MEXaHHUYECKOro JBMKeHMs, nedopmanust (ymnpyras, IiacTHuecKas), TPeHUE, LEeHTPOCTPEMUTENBLHOE YCKOpEHHE,
HEBECOMOCTh M NEperpy3kd, LEHTP TSDKECTH, aOCONMIOTHO TBEPAOE TENO, LEHTP TSKECTH TBEPIAOIro Tea,
paBHOBECcHE, MEXaHWYECKUE KoJeOaHWS U BOJHBI, 3BYK, MH(Pa3ByK MU yJIbTPa3BYK, JJIEKTPOMAarHUTHBIC BOJIHBI,
[IKaja 3JIeKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh M JAJIbHO30PKOCTh, CIIEKTPHI MCITyCKaHUS M TOTJIOLIECHHUS,
anb(a, Oera- 1 raMMa-U3ITy4EHHsI, U30TOIIBL, SIAEPHAS SHEPreTHKA,;

o pas3iiniaTb SABJICHUSA (paBHOMCpHOG u HEPABHOMCPHOC HpHMOJ’II/IHef/iHOC JABHXKXCHUC,
PaBHOYCKOPCHHOC HpHMOHHHeﬁHOC JABHIKCHUC, CB060Z[HOC NMaaCHue T€ji, paBHOMEPHOC ABUKCHUEC 11O OKPYKHOCTH,
BBaHMOﬂeﬁCTBﬂe TCJII, PCAKTUBHOC JIBUKCHUC, KoJebaTeabHOe JABUXKCHHEC (3aTyX3,IOH_[I/Ie U BBIHYXJICHHBIC
KOJ'IC6aHI/I$I), PE30HAaHC, BOJIHOBOC JIBUKCHUC, OTPAXKCHUC 3BYKa, HpﬁMOJ’IHHeﬁHOC pacrnpoCTpaHCHUC, OTPAKCHUC U
MMpCIIOMJICHUC CBETA, MOJHOC BHYTPCHHCC OTPAXCHHUC CBCTA, PA3JIOKCHUC Oenoro ceera B CIICKTP M CJOKCHUC
CIICKTPAJIbHBIX IIBETOB, NUCIICPCUSA CBCTA, CCTCCTBCHHAA PAa/IMOAKTUBHOCTD, BO3HUKHOBCHUC JINHEHYATOr 0 CIICKTpa
I/IBJ'Iy‘IeHI/ISI) N0 OHNHCAHUKO HUX XapPaKTCPHBIX CBOMCTB U Ha OCHOBE OIIBITOB, ACMOHCTPUPYIOLIUX JAdHHOC
(l)I/IBI/I‘IGCKOC SIBJICHUC,



e  pacrmo3HaBaTh NPOABIICHUE U3YUYCHHBIX (DU3NUECKHX SIBICHHUH B OKpYXXAroOIeM MUpE (B TOM YHUCIIe
¢u3nvecKre SBICHUS B MpPUPONE: MPUJIMBBI M OTIWBBL, JIBWKEeHHE TuiaHeT CONHEYHOW CHCTEMBI, PEaKTUBHOE
JBUKEHUE )KMBBIX OPTaHU3MOB, BOCIIPUATHE 3BYKOB KMBOTHBIMHU, 3EMJIETPSICEHUE, CEHCMUYECKHE BOIHBI, IyHaMH,
9X0, LBETa Tell, ONTHYECKUE SIBICHUSI B MPHUPOAE, OMOJIOrMYecKoe NEHCTBUE BHAMMOrO, YIbTPadHUOIETOBOTO U
PEHTI€HOBCKOTO M3Iy4YeHUH, eCTECTBEHHBII paJinOaKTUBHBIN (JOH, KOCMUYECKUE JIyYH, paAN0aKTUBHOE H3ITyUeHUE
MPUPOAHBIX MHHEPAJOB, ACHCTBHE PaJHMOAKTHBHBIX W3TyUYCHHI HAOPTaHU3M YENOBEKa), MPH 3TOM MEPEBOAUTH
MPAaKTUYECKYIO 3a7a9y B y4eOHYIO, BELICISATH CYIIECTBEHHBIE CBOWCTBA (MTPU3HAKHM) (PU3NUECKUX SIBICHHIA;

e  ONKCHIBATh W3yYCHHBIC CBOMCTBA TN U (PUBNUYECKHUE SABIICHUS, UCTIONB3YS (PU3MUECKUE BEINIHHBI
(cpenHsa 1 MTHOBEHHAsI CKOPOCTb TeNa IPU HEPAaBHOMEPHOM JBUKEHUHU, YCKOPEHUE, ITepeMeEIlleHre, TyTh, YIII0Bas
CKOPOCTb, CHJIAa TPEHHS, CHJIa YIIPYrOCTH, CHJa TSDKECTH, YCKOpEHHE CBOOOMHOrO MaJeHHS, BEC Tela, UMITYJIbC
TeNna, WMITyJIbC CHIIBI, MEXaHW4ecKass paboTa W MOIIHOCTb, MOTEHIMalbHAsi JHEPrusl Tela, MOAHSATOrO HaJ
MIOBEPXHOCTBIO 3EMIJIH, IOTCHIIMAIbHAS YHEPTUS CKATOU NPYKHUHBI, KHHETUYECKAS! YHEPTUs, MIOJIHAasE MEXaHUYeCcKas
9HEprusi, MEepPHOI W YacToTa KojeOaHWi, AJMHA BOJHBI, TPOMKOCTH 3BYKa M BBICOTa TOHA, CKOPOCTh CBETa,
MoKa3aTellb MPeTOMIICHHUS Cpefbl), MPH OMUCAHWUH TPABHIBHO TPAKTOBATh (PUBMYECKUI CMBICI HMCIONB3YEMBIX
BEIMYHMH, OOO3HAYEHWUS! W EAMHUIBI (DU3MYECKHX BEIHYMH, HAXOAUTh (OPMYIIBL, CBS3BIBAIOIIUE JIAHHYIO
(U3NYECKYI0 BEMYMHY C JPYTHMH BEIMYHHAMH, CTPOHTh Tpa(UKH M3YYEHHBIX 3aBHCHMOCTEH (QU3MUECKHX
BEJIMYMH;

e  XapaKTepu3oBaTh CBOMCTBa Tel, (HU3MUECKUE SBICHUS W TPOLECCHl, WCIONb3ys 3aKOH
COXPAHEHMSI SHEPTUH, 3aKOH BCEMUPHOIO TATOTEHUS, IPUHLMI CYNEPIOZULUN CUJI, IPUHLIUII OTHOCUTEIBbHOCTH
lNanunes, 3akoHbl HblOTOHA, 3aKOH COXpaHEHHsI MMILYJIbCA, 3aKOHBl OTPA)KEHUS U IPEIOMJICHUSI CBETA, 3aKOHBI
COXpAaHEHMs 3apsioBOrO0 M MAacCOBOIO YHCEI IpU SACPHBIX pEaKUMSIX, NpU 3TOM [aBaTh CIIOBECHYIO
(hopMyITHPOBKY 3aKOHA U 3aMMCBIBATH €r0 MaTEMaTHYECKOE BBIPAKEHHE;

° 00BACHSITE (1)H31/I‘ICCKI/IC IIpoUeCChbl U CBOMCTBA TCJII, B TOM YHCJIC H B KOHTCKCTC CI/ITyaHI/Iﬁ
MPAKTUKOOPHUEHTUPOBAHHOTO XaPaKTepa: BBISBIATH MPHYUHHO-CIICJICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 2—3
JIOTHYECKUX MIArOB C OMOpOi Ha 2—3 M3YYEHHBIX CBOWCTBA (DPU3MYECKUX SIBICHUH, (PU3UYECKUX 3aKOHOB HIIH
3aKOHOMEPHOCTEH;

e  pemaTh pacu€THBIC 3a7a9H (OMMPAOIINECS HAa CHCTEMY U3 2—3 YpaBHEHMH ), HCIIONB3YsI 3aKOHBI U
(dopMyITbl, CBSI3bIBAMONIME (DU3UYECKHE BEIMYHMHBI: HA OCHOBE aHAJIM3a YCIIOBHS 3aJladd 3alMChIBATh KpPaTKOE
YCIIOBHE, BBISBIIATH HEJIOCTAIONIME MM M30BITOYHBIC JJAHHBIC, BRIOMPATH 3aKOHBI U (POPMYIIBI, HEOOXOJIIMBIE IS
PpelleHHs, POBOUTH PACUYETHI U OIICHUBATH PEATMCTHYHOCTD OTYYECHHOTO 3HAYCHUST (PU3UUECKON BETHUUHBI;

e  pacrmo3HaBaTh MPOOJEMBI, KOTOpblE MOXXHO PEHINTh IMPH TIOMOIIM (U3WYECKHX METOIOB,
WCIIONIB3YS OMUCAHHE UCCIENOBAaHNS, BBIIENATE MTPOBEPsIEMOE MPEATIONIOKEHNE, OIEHIBAThH MPABHUIBHOCTD MTOPSIKA
MIPOBEICHUS UCCIIEAOBAHUSA, I€NATh BEIBOJIBI, MHTEPIPETUPOBATH PE3yIbTaThl HAOIIOAEHHUH 1 OIIBITOB;

e  IIPOBOIUTH ONBITH 10 HAOMIONECHWIO (U3MUYECKUX SBJICHUH WM (HU3MYECKHX CBOWCTB TeN
(n3ydenme BTOpOro 3akoHa HpIOTOHA, 3aKOHAa COXpaHEHHWS O3HEPTUH, 3aBHCUMOCTh IIEpHOJA KOoIeOaHHH
NPYKHHHOTO MasTHHKAa OT MacChl Tpy3a M JKECTKOCTH NPYXHHBI M HE3aBUCHMOCTb OT aMIUIUTYIBI MAJbIX
KoJe0aHnH, MPSMOIMHEIHOE paclpoCTpaHEHHE CBETa, Pas3IoKeHHe OENoro cBera B CIEKTp, M3YYCHHE CBOHCTB
n300pakeHHsT B IIOCKOM 3epKaje W CBONCTB HM300pakKeHWs TpeiAMeTa B COOMpArOIIed JHH3e, HaONIO/IeHHE
CIUTOIIHBIX W JIMHEHYATBhIX CIIEKTPOB M3ITYUEHHUS): CAMOCTOSTEIFHO COOMPATh YCTAHOBKY M3 M30BITOYHOTrO Habopa
000pyI0BaHMs, ONMUCHIBATH XO OIBITA U €r0 Pe3yIbTaThl, (POPMYINPOBATH BHIBOJBL;

e  MPOBOIUTH NPU HEOOXOAWMOCTH CEPUIO0 NPSMBIX H3MEPEHHUH, ONpenenss cpenHee 3Ha4YCHHE
M3MepsieMoil BeTMYHHEI ((DOKYCHOE pacCTOsSIHUE coOMparoIieil TNH3bI), 000CHOBBIBATH BHIOOP crioco0a m3MepeHus
(u3mepuTensHOrO Mprbdopa);

e  TPOBOIUTH MCCIENOBAHUE 3aBUCUMOCTEH (DH3MYECKUX BEIUYMH C HCIIOIB30BAHHUEM HPSMBIX
H3MepeHHH (3aBUCUMOCTh IIYTH OT BPEMEHH IPH PaBHOYCKOPEHHOM JBHMXEHUH 0e3 HaualnbHOW CKOPOCTH, NEpHoAa
KoneOaHni MaTeMaTH4ecKoro MasiTHUKa OT JJIMHbBI HUTH, 3aBUCHMOCTH YIJla OTPa)KeHUs CBETa OT yrja NaJeHHs U
yriia MpenoMJieHHs OT Yrjia NafeHus): IUIAaHWPOBaTh HCCIEJOBAHUE, CAMOCTOATENFHO COOMpAaTh YCTaHOBKY,
(UKCHpPOBaTh PE3yNbTATHI MOJYYECHHONH 3aBHCUMOCTH (DM3MYECKUX BEIMYMH B BUAE TaONWI M TpaduKoB, HenaTh
BBIBOJIBI 110 pE3yIbTaTaM HUCCIIEAOBAHUS;

e  MPOBOIUTH KOCBEHHBIC M3MEPEHUS (PU3NUECKUX BEIMYUH (CPEnHSSI CKOPOCTh M YCKOPEHHUE Tella
[IPU PaBHOYCKOPEHHOM JBM)KEHHH, YCKOPEHHE CBOOOJHOrO MaJeHus, )KECTKOCTD MPYKUHBI, KO3)(OULIUEHT TpeHUs
CKOJIbKEHHS, MeXaHnueckasl paboTa M MOILHOCTb, YaCTOTa | Mepro KojeOaHHH MaTEMaTHYEeCKOTO U MPY>KUHHOTO
MAasiITHUKOB, ONTHYECKasl CHJIa COOMpAIOIIed JTUH3bI, PaJlOaKTHBHBIH ()OH): TUIAHUPOBATH M3MEPEHHsI, COOMPATh



OKCIICPUMCHTAJIbHYIO YCTAHOBKY H BBIIIOJIHATL H3MEPCHUA, CIICAYA HpeI[J'IO)KCHHOﬁ HUHCTPYKIIMHU, BBIYUCIIATH
3HA4YCHUC BCIIMYMHBI 1 aHAJIM3UPOBATH NNOJYYCHHBIC PE3YJILTAThI C y‘leTOM SaI[aHHOﬁ IOorpeHOCTU I/ISMepeHI/II‘/'I;

e  coOuomaTh NpaBuiIa TEXHUKU 0E30M1aCHOCTH IPH padoTe ¢ 1ab0paTOPHBIM 000PYLOBAaHHEM;

. pas3iiniyaTb OCHOBHBLIC IIPU3HAKU H3YUCHHBIX (1)I/ISI/I‘IGCKI/IX MOJICIEH: MaTepualibHasl TOYKa,
abCOIIOTHO TBépI[OG TECII0, TOUYCYHBIM HCTOYHHUK CBCTa, JIy4, TOHKasd JIMH3a, IUIAHCTapHasd MOACIb aTroma,
HYKJIOHHAas MOACJIb aTOMHOI'O d1pa,

e  XapaKTepU30BaTh NPUHIMUIBI JEHCTBUS W3YyYEHHBIX MPHOOPOB M TEXHUYECKUX YCTPOUCTB C
OIOpOi Ha WX ONHUCaHUA (B TOM YHCIE: CIHUJAOMETP, JaTUYMKU TOJIOKEHHs, PAcCTOSHUS U YCKOPEHHd, pakeTa,
9XOJIOT, OYKH, MEPUCKOIN, (oToamNmapar, ONTHYECKHE CBETOBOABI, CIIEKTPOCKOIN, J03MMETpP, Kamepa BuibcoHa),
WCTIONB3YsI 3HAHUS O CBOMCTBAX (PM3MUECKHX SIBICHUHA M HEOOXOJJMMbIe (PU3NUIECKUE 3aKOHOMEPHOCTH;

e  HCHOIB30BATH CXEMBl W CXEMATHYHBIE PHUCYHKA W3YYCHHBIX TEXHUYECKUX YCTPOUCTB,
HM3MEPUTEIBHBIX TPUOOPOB W TEXHOJOTHYECKHUX IPOLECCOB MPH PEUICHUH YUeOHO-TIPAKTHUECKUX 3ajad,
OTTHYECKHE CXEMBI JIISI TOCTPOCHUS M300paKeHHi B TIFIOCKOM 3€pKajie U COOMparoliell JINH3E,

e  TPUBOJWTH TPUMEPHI (HAXOMUTh WHPOPMAIMIO O MpHUMepax) MPAKTHYECKOTO HCHONb30BaHHUS
(U3NYeCKNX 3HAHUI B MOBCEIHEBHOH XH3HM JUIS OOecriedeHus 0e30MacHOCTH MpU OOpalleHHH ¢ MpUOopamMu u
TEXHUYECKUMH YCTPOWCTBAMH, COXpPAHEHUSI 3JI0POBbS H COONIOJICHHS HOPM DKOJOTMYECKOrO MOBEACHUS B
OKpYy’Karollel cpee;

e  OCYILECTBJIATH MOMCK HMHGpopMaluu (Gu3mueckoro coaepxkanus B MHTepHETE, CaMOCTOATEIHHO
($hopMyIHpYsT TTOMCKOBBIM 3allpPOC, HAXOMUTh IYTH ONPEACIICHUS ITOCTOBEPHOCTH TMONYYEHHOW HH(OpPMALUU Ha
OCHOBE UMEIOIIUXCS 3HAHUM U JIOTIOJHUTEIbHBIX UCTOUHUKOB;

e  WCHOJBR30BATh TMPH BBHINOJIHEHWH YYEOHBIX 3aJaHUH HAYYHO-TIOMYJSIPHYIO JINTEPATypy
(m3uyueckoro conepaHHs, CIPAaBOYHBIE MaTepHalbl, pecypchl cern VIHTepHeT, BIafeTs MNpHEMaMH
KOHCIIEKTHPOBAHUS TEKCTa, Mpeodpa3zoBaHus HH(POPMAITNU 13 OTHON 3HAKOBOM CHCTEMBI B APYTYIO;

e  CO37aBaTh COOCTBEHHBIE NHCHMEHHBIE M YCTHBIC COOOIICHUS Ha OCHOBE WH(pOpPMALUU U3
HECKOJIbKUX HWCTOYHHKOB (DU3MUYECKOro coNepaHus, MyOIUYHO TPEACTABIATh PE3YNbTaThl MPOCKTHON WIH
HCCIIEIOBATENIbCKON  JIEATEIbHOCTA, MpPHU 3TOM TIPaMOTHO HCIOIb30BaTh M3YUYEHHBIH TOHSATUHHBIN ammapat
M3y4aeMoro pasfena (PU3MKH W COMPOBOXKAATH BHICTYILIEHHE Mpe3eHTannel ¢ YIETOM OCOOEHHOCTEH ayAuTOPUHU
CBEPCTHUKOB.

BU/AbI JEATEJIBHOCTH OBYYAIOIIUXCS, HAITPABJIEHHBIE HA
JOCTHXEHME PE3YJIBTATA

7 KJ1ace

BeisgBienue paznuuuii Mexay (GU3MYECKUMU M XUMHUYecKUMH npeBpameHusmu (MC —
XUMUSA).

Pacno3naBanne u kiaccudukanus (QU3MUECKUX SBICHMHA: MEXaHWYECKHUX, TEIUIOBbIX,
NIEKTPUYECKUX, MArHUTHBIX U CBETOBBIX.

HaGnronenue u onucanue Gpu3nyecKux siBICHUH.

OmnpeneneHue INEHbl JENeHHUs MIKalbl M3MEpUTENbHOro npubopa. M3mepeHue IMHEHHBIX
pa3MepoB Tell U MPOMEXYTKOB BPEMEHU € YYETOM MOTPEIIHOCTEN.

N3mepenne 00bEMa JKUAKOCTH U TBEPIOTO Tena.

N3mepenue temneparypsl Ipy MOMOIIH KUAKOCTHOTO TEPMOMETpPA U 1aTYUKA TEMIIEPATYPBI.

BrinonHeHne TBOpUECKUX 3aJaHUi MO MOMCKY CIIOCOO0B U3MEPEHHSI HEKOTOPBIX (PU3NYECKUX
XapaKTepUCTUK, HAlpUMEp pPa3MEpOB MallbiX OOBEKTOB (BOJIOC, IPOBOJIOKA), YAAIEHHBIXOOBEKTOB,
OO0JIBIIINX PACCTOSHUI, MAJIBIX TPOMEXYTKOB BpeMeHU. OOCykIeHue MpeiaraeMbIX Crioco0oB.

Br1iBrkeHHE TUIIOTE3, OOBSACHSIONINX MPOCTHIE SBICHUS, HAIPUMED:

—II04E€MY OCTAHABJIMBAETCS JBUXKYILEEC [10 TOPU30HTAIBLHOMN IIOBEPXHOCTH TEJIO;

—II04EMY B XKapKy0 IIOr0Jy B CBETJION OJIEKIE MPOXJIAJIHEN, YEM B TEMHOM.

[Ipemiosxxenue cnoco60B MPOBEPKU TUIIOTES.

[IpoBeneHne wucciaenoBaHUA TO NPOBEPKEKAKONH-THOO TUMOTE3bl, HANpHMEp: JAIbHOCTh
noJiéTa apyuKa, MyIneHHOTO TOPU30HTAIBHO, TeM 00JIbIlIe, YeM OOJIbIIe BHICOTA ITyCKa.



[TocTpoenne mnpocredmmx Mojenel (U3NYECKUX SIBICHHN (B BHUIE PUCYHKOB WM CXEM),
HanpuMep NaJeHue IpeaMeTa; NPSMOJIMHEHHOE PACIIPOCTPAHEHUE CBETA.

HaGnronenne m MHTEpIpETAIsl OIMBITOB, CBUACTEILCTBYIOUIMX 00 aTOMHO-MOJEKYISIPHOM
CTPOEHHUHM BEILECTBA: OIBITHI C pac- TBOPEHUEM PA3IMUHbIX BELIECTB B BOJIE.

Omnenka pa3MepoB aTOMOB M MOJIEKYJ C MCHOJb30BaHHWEM (OTO- Trpaduii, MOTy4YCHHBIX Ha
aTOMHOM cujioBoM Mukpockone (ACM). OmnpeneneHue pa3MepoB MallblX Tell

Habnronenue u 00bsicHeHHE OPOYHOBCKOTO JBMKEHUS U SIBJICHUS U y3HH.

[IpoBenenne u 0OBSICHEHNE ONBITOB 10 HAOIIOACHUIO TETIJIOBOTO PACIIMPEHUS Tra30B.

[IpoBeneHue u OOBSICHEHUE OIBITOB 10 OOHAPYKEHUIO CHJI MOJIEKYISPHOIO MPUTSHKEHUS U
OTTAJIKUBAHUS.

Onucanue (¢ MCMOIb30BAaHUEM IPOCTBIX MOJIENEN) OCHOBHBIX Pa3M4Mil B CTPOEHUU Ia30B,
KUAKOCTEH U TBEPBIX TEI.

OObsicHeHHnEe Majlol CHKMMaeMOCTH >KMJIKOCTEM M TBEPABIX TeJ, OOJBIION CHKUMAEMOCTH
ra3os.

OO0pbscHeHne coxpaneHus GopMbl TBEPIBIX TN U TEKYUECTH KUIKOCTH.

[IpoBeneHue onpITOB, JOKAa3bIBAIOIIMX, YTO B TBEPAOM COCTOSIHUM BOJIbI YACTHUIIBI HaXOATCS
B CpPEIHEM JaJibllIe IPYT OT JApyra (IJIOTHOCTh MEHBIIIE), YEM B HKUIKOM.

VYcTaHOBIIEHHE B3aUMOCBSI3U MEXKIY OCOOCHHOCTSIMH arperaTHbIX COCTOSIHUM BOJBI U
CylIecTBOBaHMEM BOJIHBIX oprann3mMoB (MC — 6uonorus, reorpadus).

HccnenoBanue paBHOMEPHOTO IBHXKEHUS U OIIPENICNIEHNE €ro MPU3HAKOB.

Habntonenne HepaBHOMEPHOTO IBMKEHMSI M ONpEIENIEHHUE €ro OTIWYHMA OT paBHOMEPHOTO
JIBUKECHHUSI.

Pemenue 3a1ay Ha onpeesieHne MyTH, CKOPOCTH U BpEMEHH PaBHOMEPHOTO JABMKEHUS.

Amnanus rpadMKOB 3aBUCUMOCTH ITYTH U CKOPOCTH OT BPEMEHHU.

OObsicHeHHnE W NPOTHO3WPOBAHUE SIBJICHHM, OOYCIOBJIEHHBIX HHEPLMEW, HalpuMep: uTO
MPOUCXOIUT MPHU TOPMOKEHUH WIM PE3KOM MaHEBpe aBTOMOOWIISA, MMOYEMY HEBO3MOXXHO MIHOBEHHO
IIPEKPATUTD JBM)KCHHUE HA BEJIOCUIIEAE UM CAMOKATE U T. 1.

IIpoBeneHne U aHaIM3 OMNBITOB, AEMOHCTPUPYIONINX U3MEHEHHE CKOPOCTH JIBHYKEHUS Tella B
pe3ysbTaTe NEUCTBUSA HA HETO IPYTHX TEIL.

Pemenue 3a1a4 Ha onpeeneHre Macchl Tela, ero 00bémMa 1 IIOTHOCTH.

IIpoBeneHne n aHaIM3 ONBITOB, JEMOHCTPUPYIOIIMX 3aBUCUMOCTb U3MEHEHHSI CKOPOCTH TeJa
OT €ro Macchl IpHU B3aUMOJAEHCTBMM Teid. V3MepeHune Macchl Tella pPAa3IM4HBIMU CIOCOOaMH.
Omnpenenenne IOTHOCTHU TeJla B pe3ysbTaTe U3MEPEHUS €ro Macchl U 00bEMa

W3yueHue B3aMMOAEHCTBUS KaK MPUYMHBI U3MEHEHUSI CKOPOCTH TeJla UIIH ero AedopMarii.

Onucanue peanbHBIX CUTyallMi B3aMMOACWUCTBHSA TEJI C IOMOIIBIO MOJENEH, B KOTOPBIX
BBOJMTCS MOHATHE M M300pakeHHe cuiibl. M3ydeHue cuibl ynpyroctd. McciepoBaHue 3aBUCUMOCTH
CHJIBI YIIPYTOCTH OT YJUIMHEHUS PE3UHOBOIO IIHYPA WM NPYKUHBI (C TOCTpOEHHEM rpaduka).

AHanu3 NpPaKTUYECKUX CUTyallMi, B KOTOPBIX IPOSBIISIETCA JEHCTBUE CHIIBI YIPYTOCTH
(ynpyrocte Msi4a, KpOCCOBOK, BETOK JIepeBa  JIp.).

AHanmu3 cuTyauui, CBA3aHHBIX C sBJIE€HUEM TAroteHus. OObsACHEHHE OPOUTAIBLHOIO
JIBMDKEHUS IUIAHET C MCIOJIb30BAHUEM SBJICHUS TATOTEHUs W 3akoHa uHepuuu (MC — acTtpoHOMUS).
M3mepeHue Beca Tela ¢ MoMOIIbo JuHamoMeTpa. OG0CHOBaHME 3TOr0 Croco0a N3MEpeHHsl.

AHanu3 1 MOJEINPOBAHUE SIBJICHHUSI HEBECOMOCTH. DKCIIEPUMEHTAIbHOE MOIY4YECHUE NIpaBuia
CJIOKEHMSI CHJI, HAITPABJIEHHBIX BJOJIb OJTHOW MpsiMoi. OnpeienneHne BeTMYUHbI PAaBHOAECHCTBYIOIIEH CHJI.

W3ydeHne cuibl TPEHUS CKOJIBKEHUS U CHIIbI TPEHUS TTOKOSI.

HccnenoBanue 3aBUCUMMOCTH CHIIBI TPEHUS OT BECa TEJIA U CBOWCTB TPYILUXCS IOBEPXHOCTEM.

AHanu3 TNpPaKTUYECKUX CHUTyallud, B KOTOPBIX NPOSBIAETCS JEHUCTBUE CHJIBI TpPEHUS,
UCTOJB3YIOTCS CHOCOObl €€ YMEHbIICHMs WIM yBEJIMuYeHHs (KaTaHHMe Ha JIbDKaX, KOHbBKax,
TOPMO>KEHHE aBTOMOOWIISI, UCTI0JIb30BaHHE MOIIIUITHUKOB, IJIaBaHUE BOJAHBIX )KUBOTHBIX H JIp.)

(MC — ouonorus).

Pemenue 3aau ¢ ucnosib3oBaHueM (GopMyll Ul pacuyéra CHIIbI TSDKECTH, CHIIBI YIPYTOCTH,
CHJIBI TPEHUSI.

AHanmu3 ¥ 0OBSCHEHHE OINBITOB M MPAKTUYECKUX CUTYAIMi, B KOTOPBIX MPOSBISETCS CUiIa
JABJICHHUS.

ObocHoBaHUE CIIOCOOOB YMEHBIICHUS W YyBEIMUYEHHs JaBjieHus. V3yueHHue 3aBHCHMOCTHU
JaBlIeHUs Ta3a oT 00bEéMa M Temmeparypbl. M3ydeHue ocoOeHHOCTEH mepenaud aBJCHUS TBEPIBIMU



TeJaMu, )KUAKOCTSIMU U Tazamu. OO0CHOBaHHE Pe3yIbTaTOB ONBITOB OCOOEHHOCTSIMU CTPOCHHMS BEIIECTBA
B TBEPJIOM, JKUJIKOM U ra3000pa3HOM COCTOSIHUSIX.

DKCcnepuMeHTaIbHOE JI0Ka3aTelbeTBO 3akoHa [lackans. Pemenne 3amau Ha pacy€T naBlieHUs
TBEPIOTO TeNa

HccnenoBanue 3aBHCHUMOCTH JABIICHUS JKUAKOCTH OT TIyOMHBI TMOTPYKEHUS M TUIOTHOCTH
AKHUJIKOCTH.

Habmoienue n 00bsICHEHHE THIPOCTATHIECKOTO MapajoKca Ha OCHOBE 3akoHa [lackars.

N3ydenne cooOarmmuxcsi CoCy10B.

Pemenune 3amau Ha pacu€r paBiaeHUS OKUIKOCTH. OObsACHEHHME NpPHUHLMIA JeHCTBUA
TUPABIMYECKOTO Mpecca.

AHanu3 U 00BACHEHHE MPAKTUUECKUX CUTYalUi, JEMOHCTPUPYIOIINX MPOSBICHUE JTaBJICHUS
XKUJIKOCTHU U 3akoHa [lackaist, HampuMep MPOLIECCOB B OPraHU3Me TP IITyOOKOBOIHOM HBIPSTHUU

(MC — 6uonorus)

DKCnepuMeHTATBHOE 00HapyKeHUEe aTMOCHEPHOTO JaBIeHUs. AHAIN3 U OOBSICHEHHE OTBITOB
Y MIPAKTUYECKUX CUTYAIINH, CBA3aHHBIX C IEUCTBUEM aTMOC(EPHOTO JIaBJICHHUS.

OObsicHeHue CyliecTBOBaHMs aTMocdhephl Ha 3emiie M HEKOTOPhIX IUTAaHeTaX WU e
OTCYTCTBMSI Ha Ipyrux miaHetax u Jlyne (MC — reorpadusi, acTpOHOMHUS).

OObscHEeHnEe U3MEHEHMsI TUIOTHOCTU aTMOC(EpPhI C BHICOTOM M 3aBUCHUMOCTH aTMOC(hepHOro
JTABJICHUS OT BBICOTHI.

Pemenne 3amau  Ha pacu€r arMmocdepHOro  naBieHusA. M3ydeHuwe  yCTpoicTBa
OapoMeTpa-aHepouIa

DKCnepuMeEHTATBHOE 00HAPY)KCHHUE JCUCTBUS KUAKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TEJIO.

Onpenenenre BITAIKUBAIOIIEH CUJIIbI, IEUCTBYIOLIECH HA TEJO, MOTPYXKEHHOE B )KUIKOCTD.

[IpoBenenne u OOCYKIEHHE OIBITOB, JEMOHCTPUPYIOIINX 3aBUCHUMOCTH BBITATKHWBAIOIICH
CWJIBI, JICUCTBYIONIEH HA TEJIO B KHUAKOCTH, OT 00bEMa TOTPY)KEHHOW B KUIKOCTh YacTH Tela M OT
IJIOTHOCTHU KUIKOCTH.

HccnenoBanue 3aBUCMMOCTH Beca Tejla B BOJE OT 00bEMa MOrPY:KEHHON B )KUJIKOCTh YaCTH
Tena.

Pemrenue 3agau Ha npuMeHeHue 3aKoHa ApxXuMezaa U YCIOBUS IIJIaBaHUs TeJ.

KonctpynpoBanue apeomerpa WM KOHCTPYMPOBAaHUE JIOJAKUM U OINpEAEIIeHHE €€
TPy30MOABEMHOCTH.

DKCIepUMEHTAILHOE OTPE/IeNIEHUE MEXaHUYeCKOW pabOThI CUIIBI TSKECTH MPHU MAJACHUU Tela
Y CUJIbI TPEHUS IIPU PABHOMEPHOM NIEPEMEILECHUH T€Ja IO TOPU30HTAIBHON TOBEPXHOCTH.

Pacuér momHocTH, pa3BuBaeMOl IpHU NOABEME NO JECTHULE. PemieHuwe 3amgady Ha pacyer
MEXaHUYECKOM pabOThl U MOIIIHOCTH

OnpezneneHre BBIMIPBIIIA B CUJIE IPOCTBIX MEXAHU3MOB HA MIPUMEPE pbluara, MOABUKHOTO U
HEMOABMYKHOTO OJIOKOB, HAKJIOHHOM IJIOCKOCTH.

HccnenoBanue ycnoBus paBHOBecHs peruara. OOHapy>KeHHEe CBOMCTB MPOCTHIX MEXaHU3MOB B
Pa3IMYHBIX HHCTPYMEHTAX U MPUCIOCOOIECHUSIX, UCTIONB3YEMBIX B OBITY

U TEeXHHKE, a Takke B >KuUBbIX opranusmax (MC — Ouonorus). DKCrepuMeHTaIbHOE
JI0Ka3aTeNIbCTBO PABEHCTBA PabOT MPH MPUMEHEHUH MPOCTHIX MEXaHU3MOB.

Onpenenenue KIIJ] HaKIOHHOM MJIOCKOCTH.

Pewrenue 3agau Ha npuMeHeHue IpaBuia paBHOBecHs pbryara u Ha pacuér KIIJ[

DKCHEPUMEHTAIBHOE OIpEACICHUEe W3MEHEHUsI KMHETHMUYECKOM M MOTEHIMATbHOW SHEPIUH
TeJla IPU €ro CKaThIBAHWHU MO HAKJIOHHOM MJIOCKOCTH.

@opMynHpOBaHKE HA OCHOBE UCCIIEI0BAHMS 3aKOHA COXPAHEHUS MEXaHUYECKOW SHEPTUH.

OO6cyx1eHne TpaHul] MPUMEHUMOCTH 3aKOHA COXPAaHEHUS SHEPTHH.

Pemrenne 3aga4 ¢ MCnoJib30BaHUEM 3aKOHA COXPAHEHUS SHEPTUU.

8 kiaacc

Ha6J'IIO,Z[eHI/Ie U HUHTCpIPETAlrA ONBbITOB, CBUACTCIHLCTBYIOIINUX 00 ATOMHO-MOJICKYJIAPHOM
CTPOCHHHU BCIICCTBA: OIBITEI C pACTBOPCHUEM PA3JIMYHBIX BCIHICCTB B BOAC.

Pemienne 3amad 1o OIEHHBAHHIO KOJIMYECTBA aTOMOB WIIH MOJICKYJI B CIWHUILIC 00BEMa
BCIICCTBA.



AHanmu3 TeKCTa JPEeBHUX aTOMHUCTOB (Hampumep, gpparmenta mosmsl Jlykpenus «O mpupone
BEILIC») C U3JI0’)KEHHEM 000CHOBAHMI aTOMHOM THITOTE3bI (CMBICIIOBOE uTeHHE). OeHKa

yOeUTENIbHOCTH 3THX 000CHOBAaHUIA.

OObsicHeHHe OpOYHOBCKOTO ABYMKEHUS, sIBICHHUS NUGQPY3UH M pa3iuyuii MEeXAy HUMU Ha
OCHOBE II0JIOKEHUH MOJIEKYISIPHO-KUHETUYECKON TEOPUU CTPOEHMSI BELLIECTBA.

OObsicHEHHE OCHOBHBIX pa3IMYMid B CTPOCHUU Ta30B, JKUAKOCTEH M TBEPIABIX Tel C
HCI0JIb30BAHUEM TOJIOKEHUIN MOJIEKYISIPHO-KUHETUUECKON TEOPUH CTPOCHHUS BEILIECTBA.

[IpoBeneHue OMNbITOB MO BHIPALIMBAHUIO KPUCTAJIJIOB ITIOBAPEH- HOW COJIM MIIM caxapa.

[IpoBenenue u 0OBSICHEHHE ONBITOB, IEMOHCTPUPYIOIINX KAUJUISIPHBIE SIBJICHUS U SBJICHUE
CMauMBaHMUSL.

OObscHEHNE PO KaNWUISPHBIX SBJICHUH JUIsl IOCTYIUIEHUSI BOJIbI B OPraHU3M PACTEHUH.

(MC — Ououorus).

Habmronenue, nposeseHrne U 00bSICHEHUE OIBITOB MO HAOJIOJIEHUIO TEIJIOBOTO pacIIUpEHUs
ra3oB, JKUJKOCTEH U TBEPIBIX TEIl.

OObscHeHne coxpaHeHus: 00bEMa TBEPIBIX TeJl, TEKYUECTH KUAKOCTHU (B TOM YHCIIE, pa3HULIBI
B TEKY4ECTH JJISl Pa3HBIX KUJIKOCTEH), 1aBIeHus rasa.

[IpoBeneHue onpITOB, JEMOHCTPUPYIOIIKUX 3aBUCUMOCTD JABJIEHUS BO3/AyXa OT €ro o0béMa u
HarpeBaHus WIM OXJaXICHHUS, U UX OOBSCHEHHWE Ha OCHOBE aTOMHO-MOJIEKYJISIPHOTO y4YeHMs. AHalIu3
MPaKTUYECKUX CUTYaI[1i, CBI3aHHBIX CO CBOMCTBAMHU Ia30B, KUAKOCTEN U TBEPIBIX TEI

O6ocHOBaHUE MPaBUI U3MEPEHUS TEMIIEPATYPHI.

CpaBHeHHE pa3IUYHBIX CIIOCOOOB U3MEPEHUS U IIKaJ TEMIIepaTypBhl.

Habmionenue u 00bsCHEHNE ONBITOB, JEMOHCTPUPYIOIIUX U3MEHEHHE BHYTPEHHEH sHEepruu
TeJa B pe3ysibTaTe TeIionepeadn U padoThl BHEUTHUX CHUII.

Hab6mionenne u  0OBbsCHEHHE  ONBITOB, OOCYXJEHHE  NPAKTHUECKUX  CUTYalUH,
JEMOHCTPHUPYIOIIUX pa3IUYHbIE BUIbI TEIIONEpeaauu: TEIIONPOBOHOCTb, KOHBEKIINIO, U3ITyYEHHE.

HccnenoBanue sBIIeHUS TETIOOOMEHA MTPU CMEINIMBAHUHN XOJIOIHON U TOPSYCH BOJIBI.

HaGnronenne ycTaHOBIJICHHS TETUIOBOTO PAaBHOBECHSI MEXK Ty TOPSIYCH M XOJIOTHOM BOJIOM.

Omnpenenenue (M3MepeHNE) KOTUYECTBA TEIIOTHI, MOJTYYCHHOTO BOJIOM MPH TEMIO0OMEHE C
HarpeThiM METaNINYECKUM [IHJIUHAPOM.

Omnpenenenue (M3MEpEHNE) yASTHHON TETUIOEMKOCTH BellecTBa. Pemenue 3amad, CBsI3aHHBIX
C BBIUMCJICHHEM KOJIMUYECTBA TEILJIO- Thl U TEINIOEMKOCTH MPH TEIJIO0OMEHE.

AHanu3 CcHUTyallii MPaKTUYECKOTO HCIOJIb30BAHUS TEIUIOBBIX CBOMCTB BEIIECTB U
MaTepuagoB, HampuMep B LEISIX SHEProcOepeKeHUs: TEIJIOU30JSAIUS, YHEprocOeperarommne KpbIiiu,
TEPMOAKKYMYJISITOPHI U T. 1.

Habnionenue sBieHuit ucnapeHus M KoHAeHcanuu. VcciemoBaHue mpolecca HCHapeHUs
pa3nuuUHbIX  KUAKOCTed. OObsCHEHHWE SBJICHUN UCHApeHUs W KOHJEHCAlUM Ha  OCHOBE
aTOMHO-MOJIEKYJISIPHOTO YYCHHUSI.

Habmonenue u oObsiCHEHHE Mpoliecca KUMEHUsS, B TOM YHCIE 3aBUCHMOCTH TEMIIEPATyphI
KUIIEHUS OT JIaBJICHHUSI.

Omnpenenenue (M3MepeHUE) OTHOCHTENHHOW BIAXHOCTU Bo3ayxa. Habmiomenuwe mpornecca
TJIABJICHUS KPUCTAILTMYECKOTO BEIIECTBA, HAIPUMED JIbJIA.

CpaBHeHHE MPOIIECCOB IJIABJICHUS KPUCTAIMYECKUX TEI M pa3MsrdeHHs MpU HarpeBaHUU
aMOpGHBIX TEJ.

Omnpenenenue (M3MepeHHE) YAEIbHOW TEMJIOTHl IUIaBieHUs Jbga. OObsICHEHHE SBICHHUN
MJIABJIEHUS U KPUCTAJUIM3AlMK HA OCHOBE aTOMHO-MOJIEKYJISIPHOTO YUEHHUSI.

Pemenune 3ajmad, CBS3aHHBIX C BBIYMCIEHHUEM KOJIMYECTBA TEIUIO- Thl B IPOILECCaX
TEIJIONEepe1ayy PH IIABJIEHUH U KPUCTAJUIM3ALMU, UCIAPEHUHU U KOHACHCAIINH.

AHanu3 cuUTyaluid NPaKTUYECKOTO NPUMEHEHHs SIBIICHMU IUIABJIEHUS M KPUCTAJUIM3Aluy,
HarpuMep, NOJyYEeHUE CBEPX- YUCThIX MAaT€pPUAJIOB, COJIEBas rPpelika v JIp.

Ananu3 paboThl 1 00BSICHEHNE MPUHITUTIA ICUCTBUS TETIOBOTO JIBUTATEIs.

Brluncnenue KoJIMUECTBA TEIUIOTHI, BBIACNAIONIETOCS MPU CrOPaHUU PaA3IUYHBIX BHUIOB
tomnuBa, ¥ KI1JI neurarens.

OOcyxaeHne 5SKOJOTMYECKHX TOCIEACTBUIA HCIOJIb30BAHUS JIBUTATENed BHYTPEHHErO
CTOpaHusl, TEIUIOBBIX U TUAPOdNeKTpocTaHuil (MC — 9KOJIOTHS, XUMUS)

HaGnronenue W mnpoBeaeHHE OMBITOB IO 3NIEKTPU3ALMU TEl NpPU CONPUKOCHOBEHHU U
MHyKIUEH.



Habmoenue u 00bsICHEHHE B3aMMOICHCTBHSI OJTHOUMEHHO U PA3HOUMEHHO 3apsHKEHHBIX TEIl.

OObsicHeHUe MpUHIUNIA ACUCTBHS deKTpockona. OObsICHEHHE SBICHUNA MIICKTPU3ALUU MPU
COIIPUKOCHOBEHHUH TE€JI U UHIYKLIHEN C UCIIOJIb30BAHUEM 3HAHUI O HOCHUTEIISIX JJIEKTPUUECKHUX 3apsI0B B
BEILIECTBE.

PacrioznaBanue u 0ObSICHEHHE SIBICHUI JICKTPU3AIUN B TTIOBCETHEBHOM JKU3HH.

Habmoenue n 00bsCHEHUE OTBITOB, HIUTFOCTPUPYIOIINX 3aKOH COXPAaHEHUS IEKTPUIECKOTO
3apsja.

HaGnrogenue onbITOB 110 MOIETUPOBAHUIO CUIIOBBIX JIMHUH 3JIEKTPUUYECKOTO TOJIS.

HccnenoBanue nelCTBUS SJIEKTPUUYECKOTO TIOJISI HA TPOBOJHUKHU U AUIICKTPUKHU

HaOmoienne pa3iMyHbIX BUJOB JACUCTBHS YICKTPUUISCKOTO TOKA M OOHAPY)KEHUE ITHX BHJIOB
JIECTBUS B IOBCEIHEBHOM JKH3HH.

COopka U UCTIIBITAaHUE HJIEKTPUUECKON 1IETH MTOCTOSTHHOTO TOKA.

H3Mepenne cuibl TOKa aMIIEpMETPOM.

N3mepeHue 5SIeKTpUYECKOTO HampsiKEHUsT BOJBTMETpoM. lIpoBeneHne u  0OOBsICHEHUE
ONBITOB, IEMOHCTPUPYIOIIUX 3aBUCUMOCTD 3JIEKTPUYECKOTO COMMPOTUBIICHUSI MPOBOJHUKA OT €r0 JUIMHBI,
TJTONIAX MTONIEPEYHOr0 CEUYEHHS M MaTepurara.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, TPOTEKAIOIIETO YEPE3 PE3UCTOP, OT COMPOTUBIIECHUS
pe3uCTOpa U HANPSIKEHUS

Ha pe3UCTOpE.

IIpoBepka mpaBuia CIOKEHUS HANPSHKEHWA MPHU TOCIEN0Ba- TEJIBHOM COCIUHEHUHU IBYX
pPE3UCTOPOB.

[IpoBepka npaBuiia A CHIIBI TOKA MPH MApAIIIETbHOM COCTMHEHUN PE3UCTOPOB.

AHaM3 CHUTyallMil TOCJIEAOBATEIbHOIO M NapajluIeIbHOTO COEIUHEHUS IPOBOJHUKOB B
JIOMAIIHUX AJIEKTPUUYECKUX CETAX.

Pemenne 3amau ¢ wucnosk3oBaHWeM 3akoHa Oma u (opmyn pacy€ra DJIEKTPUUECKOTO
COIPOTHUBIICHUS TIPH MOCJIEIOBATEILHOM U MAPaIEIbHOM COSTMHEHUU TTPOBOIHUKOB.

Omnpenenenre padOTHI AIEKTPUIECKOTO TOKA, MPOTEKAIONIET0 Yepe3 PE3UCTOP.

OnpeneneHre MOITHOCTH JIEKTPUUYECKOTO TOKA, BBIJICISIEMOM Ha PE3UCTOPE.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA Y€pE3 JIAMIIOUKY OT HAMPsHKEHUS Ha HEH.

Onpenenenue KIIJ[ narpeBatens.

HccnenoBanue mpeoOpa3zoBaHus SHEPTHH MPU TTOABEME I'Py3a AICKTPOABUTATEIIECM.

OObsicHEeHHEe YCTpOWCTBAa W TPUHIMUIA JCUCTBHS JOMAIIHUX JJICKTPOHATrPEBATEIbHBIX
pUOOPOB.

OObsicHEeHHe TPUYMH KOPOTKOTO 3aMbIKaHWS W TPUHIUINA  JEHCTBUS  IUIABKUX
MpeIOXpaHUTENEH.

Pemenne 3amau ¢ ucnosp3oBanueM 3akoHa J[xoyns—IJlenma. HaGmroneHne BOZHUKHOBEHUS
AJIEKTPUYECKOTO TOKA B KUJIKOCTH

HccnenqoBanre MarHMTHOTO B3aWMMOJICHCTBHS ITOCTOSHHBIX MAarHUTOB.

N3ydyeHre MarHUTHOTO MOJISt OCTOSTHHBIX MAarHUTOB MPU X O0bEIMHEHUU U PA3JICIICHUU.

[IpoBeneHue onbITOB MO BU3YyAIM3ALUHU 110J1s1 IOCTOSIHHBIX MAarHUTOB.

N3yuenue sgBieHUs HaMarHW4YMBaHUs BeunlecTBa. lccnenoBanue AEMCTBUS 3IEKTPUUYECKOTO
TOKAa Ha MATHUTHYIO CTPEJIKY.

[IpoBeneHue OMbITOB, IEMOHCTPUPYIOLIMX 3aBUCUMOCTb CHJIbl B3aUMOJCHCTBUSL KaTYILIKH C
TOKOM ¥ MarHvTa OT CHJIbI U Ha- IIPABJICHUS TOKA B KaTYILKE.

AHanu3 cuTyalnuid IpakTHYECKOTO MPUMEHEHUS AIIEKTPOMArHUTOB (B OBITOBBIX TEXHHYECKHUX
yCTPOMCTBAX, MPOMBIIUICHHOCTH, MEAUIIMHE).

N3yuenne nelCTBUS MarHUTHOIO IMOJII HAa NPOBOJAHUK C TOKOM. M3yuyeHue nencTBUs
3JIEKTPOABUIATEIIS.

N3mepenue KIIJ[ snexkrpoasBurarenbHOl ycTaHOBKU. Pacmo3HaBaHMe M aHAIU3 Pa3IMdHBIX
MIPUMEHEHH JIEKTPOABUTaTENeH (TPaHCIOPT, OBITOBBIE YCTPOICTBA U . )

OnbITel 1O  HKCCIAEAOBAHUIO SIBICHUSA DJIEKTPOMAarHUTHOM HHIYKIMU: HCCIEIOBAHUE
W3MEHEHUI 3HAYEHUs U HAIIPaBJIEHUs UHAYKIIMOHHOIO TOKA.
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Ananu3 u oOCyXJeHHE DPa3TUYHBIX MPHUMEPOB MEXaHWYECKOTOBMKEHUS.OOCYXICHHE TPaHMULL



NPUMEHUMOCTH MOJETH «MaTephaibHasTouka».OnucaHue MEXaHHYeCKOTO JBIKEHHS pa3IMYHBIMU
criocobamu(ypaBHeHUE, Ta0HIA, TPpadUK).

AHanu3 JKU3HEHHBIX CHTyallud, B KOTOPBIX IHPOSBISAETCIOTHOCUTEIBHOCTh MEXaHUYECKOTO
npkeHus. Habmonenne MexaHMuecKoro IBMKEHHS Tela OTHOCHUTENIBHOPA3HBIX Ten orcyéra.CpaBHEHHE
nyTeil W TPaeKTOpHUH IBWXKEHHUS OJHOTO M TOTO JKETeJa OTHOCHUTENIHO PAa3HBIX TeJN OTCU&Ta.AHAIN3
TekcTa ["anmuies 00 OTHOCUTENBPHOCTH JBUKEHUS;BBITIOTHEHUE 3aJaHUI TI0 TEKCTY (CMBICIIOBOE YTECHHE).

Omnpenenenue cpeqHell CKOPOCTH CKOJBXEHUS OpyCKa WM JBHMIKEHHS IIAapHUKa 10 HAKIOHHOHN
IUIOCKOCTU.AHAIM3 W OOCYXKAECHHE  CHOCOOOB  MPHOMIKEHHOTO  OTpEACTICHUSIMIHOBEHHOMN
ckopoctu.OmpesieieHne  CKOpPOCTH  PaBHOMEPHOTO — JBIKEHHs  (LIIapUKaB  KUAKOCTH, MOJEIH
AIIEKTPUYECKOTO aBTOMOOWIIS U T. 11.).

OmnpeneneHue mMyTH, NPOMIEHHOTO 3a MAHHBIM NPOMEXKYTOKBPEMEHH, W CKOPOCTH Tela IO
rpaduKy 3aBHCUMOCTH IIYTHPAaBHOMEPHOTO JIBUKECHHUS OT BPEMEHH.

OOcyx/eHne  BO3MOXHBIX  TNPHUHIMIOB  JEHCTBUS  NPUOOPOB,U3MEPSIONIUX  CKOPOCTh
(ctugoMeTpoB).

BrrunciieHrne nmyTH U CKOPOCTH IIPU PABHOYCKOPEHHOM NPSAMOJIMHENHOMIBUKECHUHUTEIIA.
Onpenenenne NpoWIEHHOIO MYyTH U YCKOPEHMS JBHKEHUs TeJano rpaguky 3aBHCHUMOCTHU
CKOPOCTH PaBHOYCKOPEHHOT'O MPSIMOJIMHEUHOTIOIBUKEHUATEITA0TBPEMEHH.

OnpeneneHneycKopeHuATeNanIpuPaBHOYCKOPEHHOMABMKEHMUTIOHAKIIOHHOUIIJIOCKOCTH.
N3zmepenueneprona MYacTOThI oOpareHusTena
MOOKPY>KHOCTH.OMpe1eIeHueCKOPOCTUPABHOMEPHOTO/IBUKEHUATEIAIIOOKPYKHOCTH.

PemennesanaunaonpeaeieHUEKUHEMAaTHYECKUX XapaKTEPUCTUKMEXaHUYE€CKOTOABXKEHUSIP
a3JIMYHBIXBUJIOB.

PacnoznaBanmennpuoIMKXEHHOCONMUCAHUEPAZTUYHBIXBUOBMEXaHNYE€CKOTOIBH>KEHUSIBIIPUD
OZleUTeXHUKe(HaIpUMepaxcBOOO HO Majgarox T, JIBUOKEHUS >KUBOTHBIX,
HEOECHBIXTEI, TPAHCIIOPTHBIXCPEICTBUAP. )

Haomaronenue u o0CyXaeHHE OIILITOB C NBYDKEHUEM TEJa
MPUYMEHBIIICHUUBIHUSHUS AP YTHXTEII, TPETISITC TBYOIIH X JIBHYK CHUTO.

Ananmm3tekcral aTriesConmMcaHueMMBICIICHHOTO9KCIIEPUMEHTa, 0OOCHOBBIBAIOIICTO 3aKOH
WHEPIIUH; BBINOJHEHNE3aJaHUHITIOTCKCTY(CMBICIOBOCUTCHHUE).

OO0CYXIeHUEBO3MOKHOCTHBBITTOTHCHHUI3aKOHANHEPIIMM BPA3IMIHBIXCUCTEMaX 0OTCUETA.

Habmronerrneno0Ccy kK IcHUEMEXaHUICCKUXABJICHU I, TIPOUCXOAIINX B CHCTEME OTCYETa
«Tenexka» npu €€ paBHOMEPHOMUYCKOPECHHOMIBH)KCHUHOTHOCUTEILHOKAOMHETa(P U3UKH.

J1efiCTBUSCBEKTOPAMHMCHII: BEITIOJTHCHUE3aTaHU IO CJI0KECHUIOMBBIYUTAHUIOBEKTOPOB.

Ha6J'II-OI[CHI/ICI/I/I/IJ'II/IHpOBCI[GHI/IeOHBITOB,,Z[eMOHCTppr}OH_[I/IXBaBI/ICI/IMOCTLYCKOpeHI/IHTCJ'IaOTH
pHHOX(CHHOﬁKHeMYCHHBIHM acChITCIIA.
AHa.TII/ISI/IO6’B$ICHCHI/ICHBHCHI/IﬁCI/ICHOJ'IBSOBaHI/IeMBTOpOI‘OSaKOHaHLI-OTOHa.

Pemennesanaucrucnonb3oBaHUEMBTOPOro3akoHaHpIOTOHAUTIPaBHIIACIIOKEHUSICUIL.
OmnpeneneHNueK ECTKOCTUTIPYIKUHBI.

AHaJ'II/ISCHTyaHHﬁ,BKOTOpBIXHa6J'IIOI[aIOTC$[pry1"I/IeI[e(bOpMaI_II/II/I,I/II/IXO6L$[CH6HI/IGCI/ICHOJ'II>3

OBaHI/IeM3aKOHaFYKa.
PCI_HCHI/IC3a,I[aqCI/ICHOHBBOBaHI/IeMZ’.aKOHaFy}(a.
HCCJ’ICI{OBaHI/IC3aBI/ICI/IMOCTI/ICI/IHBITpeHI/ISICKOHL)KeHI/IH

OTCUJIBIHOpMaJbHOroAaBneHus. O0Cy K AeHUepe3yIbTaTOBUCCIICOBAHUS.
OnpenenennexkodpPuureHTATPEHUS CKOIbXKEHU . I3MepeHUeCUITBITPEHUSTIOKOS.
Pemenuesanaucucnonb3oBaHueMDOPMYIIBIIISA CHIIBITPEHUS CKOTb)KECHUSL.
AHaTM3IBIKESHUSITENTOIBKONOAIEHCTBUEMCUIIBI TS )KECTU—CBOOOHOTOITaICHUSI.
OO0BsICHEeHHEeHE3aBUCUMOCTHYCKOPEHHICBOOOTHOTOTaIEHUIOTMACCHITEA.
O11eHKaBeTMYUHBICUJIBITSTOTEHUS, A CTBYIOIIIE M EXK Ty AByMSI TEIIaMHU(JJISIPa3HBIXMACC).
AHanu3 JBWKEHHST HEOECHBIX Tel MOoJA ASWCTBHEM CHIIBI TATOTEHHUS (C HCIOJIb30BAHHEM
JIOTIOTHUTENIbHBIX HICTOYHUKOB MH(OPMAIIIN ).

Pemenue 3aja4 c HCIOJb30BaHUEM 3aKOHa BCEMHUPHOTO
TATOTCHUSIU(DOPMYIBLITISIPACYETACUIIBITSKECTH.

AHaIN30pUTMHAILHOIOTEKCTA,0NMMCHIBAIONIET ONIPOSIBJIEHUSI3aKOHA BCEMHUPHOIO TSTOTEHUS,
BBITIOJIHEHUE 3aJJaHHI IO TEKCTY(CMBICIIOBOCUTEHHE).

Habnronenneno6cy ) 1eHUeOmbITOBIIOM3MEHEHUIOBECATE APy CKOPEHHOM IBUKECHHUH.

AHanM3ycIoBUUBO3HUKHOBEHUSHEBECOMOCTUUIIEPE-TPY3KH.

PemennesanaunaonpeieeHUEBECATENABPA3INYHBIXYCIIOBHUSX.

AHanmu3cul,



JIENCTBYIOIIMXHATEN0,II0KosLIeecsiHaonope. OnpenesieHUelIeHTPaT K ECTUPA3INYHBIXTE

HaGmonenue u 0o0CcyXJ1IeHne OIIBITOB,
JIEMOHCTPHUPYIOILIUXIIEPEAady UMITYJIbCAllPUB3aUMOAEUCTBUUTEL,3aKOHCOX PAHEHUUMITYJIbCAIIP
MaOCOIIOTHOYTPYTOMHUHEYTPYTOMB3auMO 1€ CTBUUTEN.

Amnanuz CUTYyalui B OKpY Karolieu KU3HU C
HCII0JIb30BAHUEM3aKOHACOXPAHCHUS UMITYJIBCA.

Pacnio3naBanmesiBIICHUSI pEaKTUBHOT OABIDKECHHSIBIpUpoaenTexHnke(MC—Ouonorus).

ITpumenenune 3aKOHA COXpPAHEHUSI HMITYJIbCA JUIs
pacuérape3ynbTaTOBB3alMOIEUCTBUATEN(HAIPUMEPAXHEYIPYTOrOB3alMO, 1€ ICTBUS, yIIPYTOTOLIEHTP
aJIbHOI0B3alMO/IEUCTBHUSIBYXOANHAKOBBIXTEII,0THOU3KOTOPBIXHEIIOIBUKHO).

Pemrennesanadycrucronb30BaHMEM3aKOHACOXPAHEHUSUMITYIbCA.

OrnpeneneHnepadboThICUITBIYTPYTOCTHITPUTIONBEMET PY3aCUCTIONB30BAHUEMHETIOIBUKHOT OMITO
BM>KHOT'OOJIOKOB.

HN3mepeHneMonHoCTH.

N3mepenuenoreHmanbHONIHEprunynpyroaeopMHUpOBaH HOUIIPY KU HBI.

H3mepeHneKnHETHYECKONYHEPTUUTENAIIONIMHETOPMO3HOT OITY TH.

DKCNIEpUMEHTAIIbHOECPABHEHUE HW3MEHEHUsI IOTEHIIMAIbHOMM KMHETHYECKO 3HEepruil tena
IIPYU ABUKEHUU 110 HAKJIOHHOUIUIOCKOCTH.

DKcnepuMeHTATbHAsAIPOBEPKA3aKOHACOXPAaHEHUSIMEXaHUYECKOMIHEPr uUIIPUCBOOOTHOMITA
JICHUH.

ITpumenenune 3aKOHa COXpaHEHUs MEXaHUYECKON
SHEPTUUIIAPACUETANIOTCHINAITBHOMMKHHETHYECKOMPHEpruiTena. PenreHue3agaucuconb30BaHe
M3aKOHACOXPaHECHUSIMEXaHUYECKOMIHEPTUH.

Hab6monennexone0aHUNION1eHCTBUEMCHIITSDKECTUMYTIPY-TOCTH M OOHApy>KEeHUE MOJ00HBIX
KOJICOAaHUU B OKPY’KaIOIIEMMUPE.

AHanmm3koJie0aHuUTpy3aHaHUTUHHAIIPYKHUHE. OTIpeie IeHUe YaCTOThIKOJIeOaHnITMaTeMaTHye
CKOTOUIIPY>KUHHOTOMasITHUKOB.

Haomaronenue u 0oOBsICHEHUE SIBJICHUS
pe3onanca.lccneqoBanne3aBUCUMOCTUIIEPHOAAKOI€0aHUNUTIOIBEILIEHHOTOKHUTUTPY3a0T AJIUHBIHU
TH.

[IpoBepkane3zaBUCUMOCTUIIEPHOAAKOIE0aHUITPY3a, 10IBEIIEHHOT OKJIEHTE,0TMACChITPY3a.

Habmonenneno6cy  1eHUeOnbITOB, IEMOHCTPUPYIOITUX3aBUCUMOCTBIIEPUOIaAK0ICO0aHUNTIPYIK

I/IHHOFOMaSITHI/IKaOTMaCCBIpr3aI/I}KéCTKOCTI/I IIPY>KHUHbI.
HpI/IMCHGHI/ICMaTCMaTI/I‘ICCKOFOI/Ipr}KI/IHHOFOMaHTHI/IKOB .

BKa‘ICCTBCMOZ[eHefII[HHOHHC&HHHKOJ’IC63HHI>1BOpr}I(aIOHICMMHpe.
PCIHCHI/IC?;aZ[aLI,CBHSaHHLIXCBBIqHCHCHHCMHJ’IHOHCHKO?I“I&CTOTBI (HepHOHa)KOHC6aHI/Iﬁ

OO6HapyKeHHUEeHnaHAIN3BOJIHOBBIXSIBICHUUBOKPYKAIOIIEMMUPE.

HabGmionenne pacnpocTpaHeHuss TMPOAOJBHBIX W MONEPEYHBIXBOJIH (HAa MOJENH) |
oOHapyKeHHEe aHATOTUYHBIX BUJ0B BOJIHBIPUPOIE(3BYK,BOISIHBICBOJIHBI).

Brruncnenve 1IMHBIBOTHBIMCKOPOCTUPACIIPOCTPAHEHUA3BYKOBBIXBOJTH.

DKCIePUMEHTAIBHOCOIPEIeICHUErPaHUIIYACTOTHICIBIIINMBIX3BYKOBBIXKOJICOAHU .

Habnronenne3aBrucuMOCTUBBICOTHI3BYKa0TUYACTOTHI(BTOMYHUCIECUCTIONB30BAHUEMMY3bIKTHHBI
XUHCTPYMEHTOB).

Habmronenneno6bsscHeHUESIBICHUIaKy CTUUECKOTOPE30HAHCA.

AHaTN30pUTHHATBHOTOTEKCTA, TOCBAMIIEHHOTOUCIIONB30BaHUIO3BYKA(MINYITPA3BYKa)BTEXHUK
e(?XoJoKaIus, yIbTpa3By KBMEIUITUHEHUIP. ); BBITTOTHEHHUE3aTaHUUTIOTEKCTY (CMBICIIOBOCUTEHHUE)

[ToctpoennepaccyxaeHnit,000CHOBBIBAIOIIMXB3aUMOCBSI3bIJIEKTPUUECKOT OMMAarHUTHOT'OITOT

(v

Cu.

DKCIEPUMEHTAIbHOEU3yYEHUECBON CTBAIEKTPOMArHUTHBIXBOJIH(BTOMYH CJIECTIOMOIIbIOMOOMITH
HororenedoHa).

AHaIU3PEHTT€HOBCKMXCHUMKOBYEIIOBEUECKOTOOpraHmu3Ma.

AHaIU3TEKCTOB,OMUCHIBAIOIUXIPOSBICHUSIIIEKTPOMAarHUTHOTO H3JIy4€HHUs] B MPHUPOJIE:
YKMBBIE OPTaHU3MBbI, U3JTy4YE€HUSIHEOSCHBIXTEJI(CMBICTIOBOCUTECHHE).

Pacnio3naBaHnenaHanM3pa3IMIHBIXIIPUMEHEHUH 3JIEKTPOMar HUTHBIXBOJTHBTEXHUKE.

Pemienne3anayucucnonb3oBaHUEMPOPMYIIICKOPOCTUAJIEKTPOMArHUTHBIX ~ BOJIH,  JUJIMHBI
BOJIHBI U 4aCTOTBICBETA

Hab6monenue OIBITOB, JIEMOHCTPUPYIOLINX SIBJICHUE



NPSIMOJIMHEWHOTOPaCIPOCTPAHEHUSICBETA(BOSHUKHOBEHUETECHUUIIONYTEHH ), U UX UHTEPIPETALUS C

HCII0JIb30BAHUEM MOHATUSICBETOBOIOJIyYa.
OOBSICHEHHENMO/1ETMPOBAHUECOTHEYHOT OMITYHHOT 03aTMEHU .
HccnenoBanne3aBuCUMOCTHYIIA0TPAXKEHHUACBETOBOI0JIy4a 0Ty JIAIIaCHHUSL.

HN3yuenue CBOMCTB U300paKeHUs B IUIOCKOM
3epkajie. HabmroqeHnenoo s CHeHH e OB TOBITON Oy YeHHIO N300 payK e HUMBBOT HY TOMUBBIITY KJIOM3EP
kastax.HaOmroneHrneno0bsICHEHNEObITOBION PEIOMIIEHUIOCBETaHAT PAHULIEPA3INYHBIXCPE, BTOMYHU
CJICOIBITOBCIIOJIHBIMBHY TPEHHUMOTpakeHueM. McciienoBaHue 3aBUCUMOCTH  yIjla NIPEJIOMIICHUS
OT yIJIallaA€HUSACBETOBOI OJIyYaHAr PAHULEKBO3 Y X—CTEKIIO».

Pacno3znaBanuesBICHUNOTPAXKEHUSIUITPETIOMIICHUSICBETAB TOBCEIHEBHON XU3HU. AHaIU3 U
00BSICHEHHE SBJICHUSONITUYECKOIOMHUpaXxa.

Pemennesanaucucnonb30BaHUEM3aKOHOBOTPAKEHUS UITPETIOMIICHUSACBETA

[Monyuennen3o00pax eHUUCTTOMOIIIHFOCOOUPATOIIEHH PACCENBAIOIIICHITUH3.
OnpenenennedoKyCHOropacCTOSHUAMONTHYECKONCUITBICOONPaIOIEMITUH3BI.
AHanu3ycTpoicTBauI pUHIMIIAAECHCTBUSHEKOTOPBIXONTUYECKUXITPUOOPOB: poTOoamnnapara,

MHUKPOCKOIIa, TeJIECKOTIa
(MC—06uonorus,aCTpOHOMUS ).

AHanM3ABIEHUNOIN30pyKOCTUUAAIIBHO30PKOCTH, TIpUHIIUTIaieUCTBUI0UKOB(MC—
ouosiorus).

Hab6aronenune o pa3IoXKEeHUIO oemnoro CBETa B
cnekTp.HabmoneHneno0bsICHEHNEONTBITOBIION Oy YeHHI00€JI0r0CBE TallPHUCI0KEHUHCBETaPa3HbIXI]
BETOB.

[IpoBenenrne m OOBSICHEHUE OMBITOB IO BOCHPHUSATHIO IBETANIPEAMETOB MPH MX HAOIIOICHUH
yepes [IBETOBbIE (PUIbTPHI(LIBETHBIEOUKH ).

OO0cyxnenuenenuonsiroBPesepdopaanonccieoBaHNI0aTOMOB,BBLABHKEHUETUIIOTE30BO3MOXK
HBIXPE3YJIbTaTaXOIMbITOBB3aBUCUMOCTHOTIIPEANIOIAraeMOrOCTPOCHUAATOMOB, POPMYIINPOBAHUEBBIBO

I[OBI/ISSCSyJ'IbTaTOBOHHTOB.
OCyXAEeHUEeTPOTUBOPEUNNILIAaHETAPHOMMOIeTHaTOMA.

HOCHOBaHUMIJISITUTIIOTE3bIbOpa0CTallOHAPHBIXOPOUTAXIIIEKTPOHOB.
HabntoaeHnecIyIonHbIX LITHHEMYAThIX CHEKTPOBU3ITYUEHUAPA3TUUYHbBIX BEIIIECTB.
OOBsiCHEHUE TUHEWYATHIX CIICKTPOBU3ITYYCHUS

O6cyxaenue BO3MOJKHBIX TUIIOTE3 o MOJEIISIX CTpOCHUS
sipa.OnpeeieHuecocTaBasIepro3aJaHHbIMMAaCcCOBBIMU3APSIAOBBIM YHUCIAM M MO MOJOKEHHUIO B
MEepUOINIECKON cucteMedneMeHTOB(MC—xumus).

AHaIM3U3MEHEHUSICOCTaBasIAPANET OTIOJIOKEHUSIB MepUOINYECKON cucreme npu

a-pannoakTuBHOCTH(MC— XuMust).
HccnenoBannerpekoBa-4acTUIIIOrOTOBbIM(oTorpadusm. OOHapyKECHHECHU3MEPECHUEPATHAITIO
HHOTO()OHACTIOMOIIIBIOJIO3UMETPA,0lIEHKACTOMHTEHCUBHOCTH.

Amnanus OMOJIOTHYECKUX W3MEHCHUI, MIPOUCXOJISIIIIAX
noAAeHCTBUEMPaTNOaKTUBHBIXU3TydYeHU (M C—
o6uonorus).Mcrionp3oBaHuepaanoakTuBHbIXU3NyueHuiiBMe futinHe (M C—~ouonorus).

Pemrenue 3ama4 c HCIIOJIb30BaHUEM 3aKOHOB
COXPaHCHUSIMACCOBBIXH3aPSTIOBBIXUHCEITHAONIPEICIICHUEPE3YIIbTATOB
SIICPHBIXPEAKIINI ; aHATM3BO3MOKHOCTUUIIMHEBO3MOKHOCTH I IepHOpeakTnu. O1leHKa H ePrurCBsI3U
SIIEPCUCTIONB30BaHUEMPOPMYITBIDHHIIITEHHA.

OO0cyXIeHHEenepCneKTUBUCTIONH30BaHUSYTPABISIEMOTOTEPMOSIIEPHOT OCUHTE3A.

OO6CcyXaAeHUEeTTPEUMYIIIECTBUIKOJIOT MIECKUXTPOOIIEM,CBA3aHHBIX CSIZIEPHONIHEPT e TUK O (
MC—okomnorus).

Brimonnenue y4eOHBIX 3aaHnM, TpeOyIOLUX
JIEMOHCTPALlMMKOMIIETEHTHOCTEMN, XapaKTEPU3Y IOIINXECTECTBEHHOHAY YHYFOTPAMOTHOCTb!

HpI/IMCHCHI/ISIHOJIy‘-ICHHBIXSHaHI/II‘/'II[J'IﬂHay‘-IHOI‘ O06’5510HCHI/IH(I)I/I3I/I‘-I€CKI/IX}IBJ'ICHI/II\/,IBOKpY)I(aIOH_ICfIHpPIp
O,Z[CI/IHOBCC,Z[HCBHOﬁ)KPBHPI,aTaIOKCBBISIBJ'ICHI/IfI(I)I/ISI/I‘-ICCKI/IXOCHOBp}LZ[aCOBpCMCHHLIXTGXHOJ'IOFI/Iﬁ;

- HpI/IMeHeHI/I}IOCBOCHHLIXZ—)KCHCpI/IMCHTaHBHBIXYMeHHﬁﬂHHHCC.TICI[OBaHI/ISI (I)I/I3I/I‘-ICCKI/IX
HBHCHHﬁ, B TOM 4HCIJIC ,Z[JISIHpOBepKI/IFI/IHOTC3I/IBLI$IBJ'ICHI/I}I33_KOHOMCpHOCTeﬁ.
Penienue paC‘-IéTHBIX 3a1a4, B TOM qucCJICc

MPEeAToJIararoMXUCIO0Ib30BaHNEPU3NUECKOMMOAEIMMOCHOBAaHHBIXHACOIEP>)KaHUU PA3JIMIHBIXPa3
JIeJIOBKYypca (GU3UKH.



BrInosnHeHnen3amuTarpynnoBbIX WITHUHINBU Y A TbHBIXIIPOECKTOB, CBSI3aHHBIXCCOJICPIKAHUE
MKypcadu3uKH.

CHUCTEMA OIEHKHA JOCTHKEHUHA OBYYAIOIINXCHA
OneHka yCTHBIX OTBETOB y4alllMXCsl.

Ounenka 5 craBUTCs B TOM CIIy4ae, €CJIM yJalluiics MoKa3blBaeT BEPHOE IOHUMaHue (PU3HYECKOM
CYILIHOCTH PACCMATPUBAEMBIX SIBJICHUI U 3aKOHOMEPHOCTEM, 3aKOHOB M TEOPHUIL, 1a€T TOUYHOE
OTpE/IeNIEHUE U UCTOJIKOBAHNE OCHOBHBIX MOHATUHN U 3aKOHOB, TEOPHHL, a TAKXKe MPaBUIbHOE
ompeseneHue GU3NISCKUX BEITUIHH, UX SAHHHI] U CTIOCOO0B U3MEPEHUS; TIPABUIIHLHO BBITIOIHSICT
YEepPTEXKH, CXEeMbI U TPAQUKH; CTPOUT OTBET 10 COOCTBEHHOMY ILIAHY, COTIPOBOXKIACT PacCKa3 HOBBIMHU
puMepamMu, yMeeT MPUMEHSTh 3HAHUS B HOBOW CUTYallUH MPU BHITIOJTHEHUH MPAKTHYECKUX 38/ T1aHHH;
MOXET YCTaHABIIMBATh CBA3b MEXKITY U3Y4a€MbIM M paHee N3YYCHHBIM MaTepUalioM Mo Kypcy pu3uku, a
TaKKe C MaTepPUAJIOM YCBOSHHBIM MIPH U3YUYEHUHU IPYTUX MPEIMETOB.

Ounenka 4 craBUTCS B TOM CJIy4ae, €CJIM OTBET YUEHHKa YA0BIETBOPSET OCHOBHBIM TPEOOBAaHUAM K
OTBETY Ha OLIEHKY 5, HO 06€3 UCNOJIb30BaHMs COOCTBEHHOI'O IJIaHa, HOBBIX IPUMEPOB, 0€3 MPUMEHEHUS
3HAHWUN B HOBOM cUTyaluu, 0€3 UCII0JIb30BAHUS CBA3EH ¢ paHee W3YYEHHbIM MaTepUaioM, YCBOCHHBIM
MIPU U3YYEHUH IPYTUX MPEIMETOB; €CIIH YUALIUICS AOMYCTUII OJJHY OLINOKY WIH He OoJiee IByX
HEZ0YETOB U MOKET UCIPABUTh UX CAMOCTOSTEIHHO MIIA C HEOOJIBIIONW MOMOLIBIO YUUTEIS.

Ounenka 3 craBUTCS B TOM CJIy4ae, €CJIM yYalluiics MpaBUiIbHO MOHUMAET GU3NYECKYIO CYIIHOCTh
paccMaTpuBaeMbIX SIBJICHUI U 3aKOHOMEPHOCTEH, HO B OTBETE UMEIOTCSI OT/I€TIbHBIE TPOOEIbl B YCBOCHUH
BOIIPOCOB Kypca (pU3UKH; HE IPENATCTBYET JaIbHENUIIEMY YCBOCHUIO MPOrPAMMHOTO MaTepuaia, yMeer
MIPUMEHSTH MMOJTYyICHHBIC 3HAHUS MIPU PEIISHUH MPOCTHIX 3aJ1a9 C UCIIOIh30BAHNEM TOTOBBIX (JOPMYII, HO
3aTpyaHSETCS MPU PELIEHUH 33/1a4, TPEOYIOIINX IPeoOpa3oBaHus HEKOTOPBIX POPMYIT; TOTYCTHII HE
OoJiee oTHOM TPyOOii U OHON HErpyOOi OIMOKH, He O0Jiee NBYX-TPEeX HErPyObIX HETOUYETOB.

Ouenka 2 cTaBUTCS B TOM CIIy4ae, €CJIM YYaIUKUCs HE OBJIaJIE]l OCHOBHBIMU 3HAHUSIMU B
COOTBETCTBUH C TPEOOBAHUSIMH U JIOTYCTHI OOJIBIIE OMTMOOK M HETOYETOB, YeM HEOOXOIUMO TSI OIEHKH
3.

Ouenka 1 craBuTCs B TOM Cly4ae, €CJIM YUEHUK HE MOKET OTBETUTh HU Ha OJMH U3 MOCTABJIEHHBIX
BOIIPOCOB.

OuneHka NMCbMEHHbIX KOHTPOJILHBIX PadoT.

Onenka 5 craButcs 3a paOoTy, BBINOJIHEHHYIO OJTHOCTBIO 0€3 OIMOOK U HEJI0UETOB. _

Onenka 4 craButcs 3a paOoTy, BBIIOJIHEHHYIO IIOJHOCTBIO, HO IIPU HAJIMYMU He Oojiee 0IHOH
OLIMOKM U OJJHOTO HEJ0YeTa, He OoJiee TpeX Hel0UeTOB.

Ouenka 3 craButcs 3a paboTy, BBIIOJTHEHHYIO Ha 2/3 Bceil paObOThI MPaBUIIBHO WK TPU
JoTyieHnuu He OoJiee o1HOM rpyOoit ouOKy, He 6oJiee TpeX HerpyObIX OMIMOOK, OHOM HErpyooi
OLIMOKU U TpeX HEJI0UETOB, IIPU HAJTMYUH YETHIPEX-TIATH HEJOUYETOB.

Onenka 2 craButcs 3a paboTy, B KOTOPOI YUCIIO OIIMOOK M HEOYETOB MPEBBICHIIO HOPMY IS
OLIEHKHU 3 WJIM MPABUIIBHO BBINIOJIHEHO MeHee 2/3 paboThl.

Ouenka 1 craButcs 3a paOoTy, HEBBIIIOJHEHHYIO COBCEM MJIU BBIMIOJIHEHHYIO C TPYObIMU
OLIMOKaMU B 331aHUSX.

Onenka J1a00paToOpHBIX padoT.

Ouemca 5 craBuTCS B TOM cJIyqac, eCJin yanHﬁCH BBITIOJTHUIT pa60Ty B IIOJIHOM 00BEME C
CO6J'IIOI[CHI/ICM HCO6XOHHMOﬁ MOCJICAOBATCIIBHOCTH ITPOBCACHUS OIIBITOB U I/I3MepeHHI>'I; CaMOCTOATCIIbHO
" pallMOHAaJIbBHO MOHTHUPYCT HeO6XO,Z[I/IMOC O60py,[[0BaHI/IC; BCC OIIBITHI ITPOBOJUT B YCIIOBHUAX U PCIKUMAX,
O6CCHC‘II/IB3IOIJ_II/IX MOJIYYCHHC MIPABUJIBHBIX PE3YJIBTATOB U BbIBOJIOB; CO6J'IIOI[8.CT TpC6OBaHI/I$I npaBuil
0e30I1acHOTo Tpyda; B OTYCTC NPABUIJIBHO U dKKYPATHO BBIINIOJIHACT BCC 3aIllUCH, Ta6J'II/II_IBI, PUCYHKH,
YCPTCIKU, rpa(pmcn, BbIYUCJICHUS, IPABUJIBHO BBITIOJIHACT aHAJIU3 HOFpCH.IHOCTCfI.

Ouemca 4 cTaBUTCS B TOM cJiyqac, €CJin yanHﬁCH BBITIOJITHUII pa60Ty B COOTBETCTBHMU C
TpC6OBaHI/I${MI/I K OIICHKC 5, HO IOITYCTWUJI ABA-TpHU HEAOYCTA, HC Ooee OJIHOM HCprGOﬁ OIIUOKH U
OJHOI'0O HEAOYCTA.



Ouenka 3 cTaBUTCS B TOM CiTydyae, €CJId yJal[uiics BBIIOIHUI paboTy He TOJTHOCTHIO, HO 00BeM
BBITIOJTHEHHOM YacTH TAKOB, YTO IMO3BOJIACT MMOJIYYHUTb MMPAaBUJIbHBIC PE3YJIbTAThI U BBIBO/bI, €CJIN B XOAC
MIPOBEICHUS OIBITA M U3MEPEHUH OBLIN IOMYIICHBI OITHOKH.

OueHka 2 cTaBUTCS B TOM CITydyae, €CJId yJalluics BBIIOJIHII paboTy HE MOTHOCTHIO M 00BeM
BBITIOJTHCHHOM pa60TBI HC NO3BOJIACT CACIATh NMPaBUJIbHBIC BbIBO/IbI, BBIYUCIICHUS, Ha6JIIOI[€HI/ISI
IMPOBOAUJIMCH HCIIPABHUJILHO.

Ouenka 1 cTaBUTCS B TOM CiTydae, €ClId yJalluiicss COBCEM HE BBITIOIHMI padoTy.

Bo Bcex ciydasx oleHKa CHHKAETCs, €CIIM yJalluicsl He coOoa TpeOOBaHU TPaBHil
0e30ImacHOTO Tpy/Ia.

I. I'pyObie ommoku.

1. He3nanwue omnpeneneHuii OCHOBHBIX MOHITHHN, 3aKOHOB, MTPABHJI, ITOJIOKEHHUH TEOPHH, POPMYII,
OOIIETIPHHATHIX CHMBOJIOB, 0003HaueHUs (PU3MUYECKUX BEIMYHH, €INHUILY U3MEPECHHUS.

2. HeymeHune BBIZIENAT B OTBETE TJIABHOE.

3. HeymeHune npuMeHsITh 3HaHUS JUTS PeIIeHHs 33a1a4 U 0OBSICHEHUST PU3UIECKUX SBIICHUIA;
HETPaBWIBHO c(hOPMYITHPOBAHHBIE BOIIPOCHI, 3a/IaHUS WM HEBEPHBIE OOBSICHEHHS X0/1a UX PEIICHHS,
HEe3HAHWE MTPUEMOB PEIICHHs 33/1a4, aHAJOTUYHBIX PaHee PEUICHHBIM B KJlacce; OIIMOKH, IIOKA3bIBAIOIINE
HETPaBWIBHOE MOHUMAaHKE YCIOBHS 3a[auyl HITH HENPAaBUIHbHOE UCTOJIKOBAHNE PEIICHUSI.

4. HeymeHHe 4UTaTh M CTPOUTH TPAPUKH W PUHIMITHATBHBIE CXEMBI

5. Heymenue nmoAroToBUTh K paboTe yCTAHOBKY MJIH JJabOpaTOpHOE 000PYI0BaHHUE, IIPOBECTH
OTIBIT, HEOOXOIMMBIE PACUETHI MITH MCIIOJIF30BATh OTyYeHHBIC JaHHBIC IS BBIBOJIOB.

6. HeOpexxHOe oTHOIIEHHE K JTab0paTOpHOMY 000PYIOBAHUIO M U3MEPUTEIHHBIM MPHUOOpaM.

7. Heymenue onpeienuTh MoKa3aHUs U3MEPUTEIIBHOTO MPUOopa.

8. Hapymienue tpeboBaHuii npaBusl 6€30MacHOTO TPY/Aa P BBIMOJIHEHUN YKCIEPUMEHTA.

I1. HerpyOnblie ommoku.

1.HetouHnocTtu GhopMynmupoOBOK, OTIPEICTICHNA, 3aKOHOB, TEOPHH, BRI3BAHHBIX HETIOJHOTON OTBETA
OCHOBHBIX IPU3HAKOB OIpeeasieMoro noHsATHs. OmulOku, BbI3BaHHbBIE HECOOTIOACHUEM YCIOBUN
MIPOBEJICHUS OTIBITA UM U3MEPEHUH.

2.01munbKM B YCIOBHBIX 0003HAYEHUSIX HA MPUHIUIHAIBHBIX CXeMaxX, HETOUHOCTH YepTexeil,
rpauKoB, CXEM.

3.IIpomyck mnu HETOUHOE HAMMCAHUE HAUMEHOBAHUM €TUHUI] PU3NYECKUX BEIHUMH.

4. HepanvoHaJIbHBIN BEIOOP X012 pEIICHUS.

II1. Henouernl.

1.HepanmoHanbHbIE 3alMCH MPH BEIYUCICHUSX, HEPAIIHOHAILHBIC TIPUEMbI BBIYHCICHHH,
peoOpa3oBaHUi U PEIICHHS 3a/1a4.

2.Apudmerndeckue onMOKN B BBIYMCICHHUSX, €CJIM 3TH OMTHOKU TPy00 HE MCKaXAIOT PeabHOCTh
MOJIy4CHHOTO pe3yJsIbTara.

3.01/enbHbIC TOTPEITHOCTH B (GOPMYITMPOBKE BOIIPOCA UM OTBETA.

4.HeOpexHOE BBITIOJTHCHUE 3aIHCEH, YSPTEKEH, CXeM, TpadHKOB.

Opdorpaduueckre U TyHKTyallHOHHBIE OIIHOKH.

Ounenka npoexra.

Beicokuit ypoBeHb - OTMETKA «5»

1. IIpaBUIIBHO MOHATHI 1IEJIb, 33]Ja4U BBHIIIOJHEHUS IPOEKTA.

2. CobmroieHa TEXHOJIOTHS UCTIOIHEHUS TPOEKTA, BbIIEP>KaHbl COOTBETCTBYIOIINE JTAllbI.
3. [IpoekTt odopMieH B COOTBETCTBUHU C TPEOOBAHUSMHU.

4. IIposiBiIeHBI TBOPYECTBO, MHUIIMATUBA.

5. IlpeabsBAEHHBIN MPOAYKT IEATEILHOCTH OTINYAETCS BBICOKMM Ka4yeCTBOM HMCIIOJTHEHHUS,
COOTBETCTBYET 3asIBJICHHOM TeMe.

[ToBbIIeHHBIN ypoBEHb - OTMETKA «4»
1. IIpaBUIbHO MOHSATHI 11€J1b, 33/1a41 BBITIOJIHEHUSI IPOEKTA.
2. Co0OroieHa TEXHOJIOTHSI UCTIOJIHEHUS TIPOEKTA, ITAIbl, HO JOMYIIEHbI HE3HAUYUTEIbHbIC OIIHOKH,



HETOYHOCTH B 0(pOpMIICHHUH.

3. IIposiBiIEHO TBOPUYECTBO.

4. IlpenbsBiIeHHBIN MPOAYKT AEATEIFHOCTH OTINYAETCS BBICOKMM Ka4yeCTBOM HCIIOJTHEHHUS,
COOTBETCTBYET 3asBICHHON TEME.

basoBblii ypoBeHb - OTMETKA «3»

1. [IpaBUIBHO MOHSATHI 1IEJIh, 33]]a91 BBHIIIOJHEHUS IPOEKTA.

2. CobmroieHa TEXHOJIOTHS BBITIOJIHEHHSI TPOEKTa, HO UMEIOTCS 1-2 ommrOKY B 3Tanax miv B
oopMIICHHN.

3. CaMOCTOSITENTLHOCTD MIPOSIBIIEHA HA HEJOCTATOYHOM YPOBHE.

Huzkuii ypoBens - OTMeTKa «2)
[TpoexT He BHITIOJIHEH UK HE 3aBepIeH

TecrupoBanue

OtMeTka «5» cTaBUTCS, €CIIM YYEHHUK BBIMOIHUI MpaBuibHO OT 80% 10 100% oT obuiero uncna
OamioB

OtMeTKa «4» CTaBUTCS, €CIIM YUEHHK BBIMOIHUI MpaBUiibHO oT 60 % 10 79% oT ob1ero uncia
OamioB

OT1meTKa «3» CTaBUTCS, €CIIM YUCHHUK BBITIOJHWI TPaBUILHO OT 35 % 1m0 59% oT o6miero uncna
OamioB

OTtMmeTKa «2» CTaBUTCS, €CIM YYSHHUK BBITIOJIHIII MPABUWIIBHO MeHee 35 % oT o0mero yucia
OamioB

WM He TIPUCTYIWI K paboTe, WM He IPECTaBII Ha TIPOBEPKY.

TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
Ne HaumenoBanue tembl | KoJs-Bo daexkTpoHHbIe (HUGpoOBHIE)
n/n 4acoB oOpa3oBaTe/ibHbIE pecypchl
1 ®dusnka u e€ posb B 6 bubnuorexa [JOK
MMO3HAHHUH OKPY/KAFOIIETO https://m.edsoo.ru/7f416194
MHUpa
2 [TepBoHauanbHBIC 5 bubnuorexa [JOK
CBCICHUS O CTPOCHUH https://m.edsoo.ru/7f416194
BEIIECTBA
3 JIBro>keHue U 21 bubnuorexa [JOK
B3aUMO/JICHCTBUE TEIT https://m.edsoo.ru/7f416194
4 JlaBneHue TBEPIBIX TE, 21 bubnuorexa [JOK
KHUKOCTEH U ra30B https://m.edsoo.ru/7f416194
5 PaGoTta 1 MOIITHOCT. 12 bu6moreka [IOK
Oueprus https://m.edsoo.ru/7f416194
6 Ypok 1 bubnuorexa LIOK
PO(OPHEHTALMOHHOH https://m.eds00.ru/7f416194
HaIpPaBJICHHOCTH
7 PeszepBHOE Bpems 2 bubmoreka [{OK
https://m.edsoo.ru/7f416194
Hroro 68 uacos
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8 KJIACC

Ne HaumenoBanue tembl | Kos-Bo JuexkTpoHHble (HudpoBbIE)
n/n 4yacoB o0pa3oBaTe/ibHbIE PeCypChl
1 TennoBkle ABICHUS 28 bubmunoreka LIOK

https://m.edsoo.ru/7f4181ce
2 DnexTpuyecKkue u 37 bubnuoreka [IOK
MAarHuTHBIC SBJICHHUS https://m.edsoo.ru/7f4181ce
3 Ypok 1 bubmmoreka [JOK
PO(OPHCHTALNOHHOM https://m.edsoo.ru/7f4181ce
HaIpaBJIEHHOCTH
4 PezepBHoe Bpemst 2 bubnuotexa [JOK
https://m.edsoo.ru/7f4181ce
Hroro 68 uacos
9 KJIACC

Ne HaunmenoBanue tembl | Koi-Bo JyieKkTpoHHbIE (LU POBbIE)
n/n 4acoB o0pa3oBaTe/bHbIE pecypchl
1 MexaHu4ecKue SIBICHUS 40 bu6mmoreka [IOK

https://m.edsoo.ru/7f41a4a6
2 MexaHn4ecKre 15 bu6mmoreka [IOK
KOJICOAHHSI ¥ BOJIHBI https://m.edsoo.ru/7f41a4a6
3 DIEeKTPOMarHuTHOE T0JIe 6 bubnuotexa [JOK
1 3JICKTPOMAarHUTHBIC https://m.edsoo.ru/7f41a4a6
BOJIHBI
4 CBeTOBBIC SIBJICHUS 15 bu6moreka [IOK
https://m.edsoo.ru/7f41a4a6
5 KBaHTOBBIC SIBIICHHS 17 bu6moreka [IOK
https://m.edsoo.ru/7f41a4a6
6 Ypok 1 bubmuoreka [JOK
pO(OpUEHTAMOHHOM https://m.edsoo.ru/7f41a4a6
HaIpPaBJICHHOCTH
7 [ToBTOpHUTENBHO- 8 bubmuoreka [JOK
0000Mmaromui MOIyIIb https://m.edsoo.ru/7f41a4a6

Hrtoro

102 yaca
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