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MHNOACHUTEJIBHASA 3AIINCKA

Pabouas nmporpamma no yuebHomy npenmery «Pusnka» Ha ypoBHE OCHOBHOT'O 00mIero oOpa3oBaHuUs
paspaboTaHa Ha OCHOBE:

- Denepa’abHOrO TOCYAaPCTBEHHOTO 00pa3oBaTENBFHOIO CTaHAApTa OCHOBHOIO 00Iero obpasoBaHus,
yTBEpKAEHHOro npukazoM MunmpocBemienuss Poccun ot 31.05.2021 Ne 287 (manee — ®I'OC OOO) (nmanee —
dI'oC 000);

- OenepanbHON 00pa30BaTENBLHOW MPOrpaMMBbl OCHOBHOIO OOIIEr0 00pa30BaHUs, YTBEPKICHHOU
npukazoM Munncrepcrsa npocsemenus PO ot 18 masg 2023 r. Ne 370;

- Ycraa MBOY «11O Ne 10»;

- OcHOBHOI 00pa30BaTENIbHOM MPOrpaMMbl OCHOBHOT'0 00111ero o0pazopanus MBOY «11O NelOy;

- Paboueit nmporpammel Bociutanus MBOY «11O NelOy;

- [onoxenus o pabounx nporpammax.

OBIIAS XAPAKTEPUCTUKA YYEBHOI'O NIPEJIMETA «®u3uka»

ConepxkaHue mporpaMMbl MO (HU3MKE HAmpaBieHO Ha (OPMUPOBAHHE ECTECTBEHHOHAYYHOM
TPaMOTHOCTH OOYYaIOIIMXCS U OPraHM3alUI0 M3y4eHUs (PH3MKM Ha JeATeNbHOCTHOW OcHOBe. B mporpamme mo
(¢u3NKe YYUTHIBAIOTCS BO3MOXKHOCTH y4deOHOro mpeamera B peanu3anud TpeboBanmii DPI'OC OO0 «
IIAHUPYEMBIM JIMYHOCTHBIM W METANIPECAMCTHBIM pPE3YyJIbTaTaM 06y11eH1/151, a TaKXKC MCKIIPEAMCTHBIC CBA3U
€CTECTBEHHOHAYYHBIX Y4€OHBIX IIPEIMETOB Ha YPOBHE OCHOBHOT'O 00IIET0 00pa30oBaHusI.

dusuka ABJISETCA CHCTEMOOOPa3yIOIIUM JJIsl €CTECTBEHHOHAYUHBIX YYEOHBIX MPEAMETOB, ITOCKOIBKY
(hu3mdeckre 3aKOHBI JISKAT B OCHOBE IPOIIECCOB M SIBJICHHM, M3y9aeMbIX XUMHEH, OWONOTHENH, acTPOHOMHUEH H
(usnueckoii reorpaduel, BHOCUT BKJIaJ B €CTECTBEHHOHAYUHYIO KapTHHY MHpa, IPEIOCTaB/IsIeT HanOojiee AICHbIC
00pasIbl TPUMEHEHHSI HAYYHOI'0 METO/1a ITO3HAHUS, TO €CTh CITOco0a MOMyUeHUS JOCTOBEPHBIX 3HAHUN O MHpE.

OpHa U3 IIaBHBIX 3a1a4 (pU3MUecKoro oOpa3oBaHMs B CTPYKType OOIIero oOpa3oBaHHsS COCTOMT B
(hOpMHPOBAHUH €CTECTBEHHOHAYYHOW IPaMOTHOCTH M HHTEpeca K HAYKe Y 00 yUaromuXcsl.

Nzydenne ¢pusnknu Ha 6a30BOM ypOBHE MpPEAINIOIaraeT OBJIAJICHHE CIeTYIOINMH KOMIIETEHTHOCTSIMH,
XapaKTepU3YIOUIIMH €CTECTBEHHOHAYYHYIO TPAMOTHOCTD:

e HAy4HO OOBSCHSITH SIBJICHUS;

e  OICHMBATh U NIOHMMATh OCOOEHHOCTH HAY4YHOI'O CCIIEIOBAHUS;

e  HHTEPIPETUPOBATH NAHHBIEC U MCIIOJIB30BATh HAYYHBIE JOKA3aTEIbCTBA JUISl TOTyYEHN S BBIBOJIOB.
HEJA U 3AJJAYN U3YUEHUSA YYEBHOI'O ITIPEJIMETA «®u3uka»

Henn n3yuenus ¢Gu3MKM Ha YPOBHE OCHOBHOIO oOmIero oOpasoBaHusi ompenenceHbl B Konnemniun
mperofaBanus yueOHoro mpenMera «@Pu3mka» B 00pa3oBaTeNbHBIX opraHm3anmsx Poccuiickoit Denepanmmu,
peanu3yoKX OCHOBHBIE 00meoOpa3oBaTenbHblE HPOrpaMMbl, yTBep)KAEHHOW pemenneM Komternn
Munncrepcrsa rpocserienus Poccutickoit @enepammu (mpotokon ot 3 aexadps 2019 r. Ne [1K4BH).

enn nzyyeHus: Gu3uKu:

e mpuoOpereHHEe HHTEpeca U CTPEeMJICHUs OOy4aromuxcs K HaydHOMY H3Y4YEHHUIO INPUPOABI,
pa3BUTHE UX MHTEIUIEKTYAIbHBIX 1 TBOPUECKHUX CIIOCOOHOCTEH;

o pa3BUTUC Hpe,Z[CTaBJ'IeHI/Iﬁ O HAyYHOM MCTOJC MMO3HaHUA U (I)OpMI/IPOBaHI/Ie HCCICA0BATCIILCKOI'O
OTHOLICHHS K OKPYXAIOUINM SBJICHUSIM,

e  (¢opMupoBaHHE HAYYHOTO MUPOBO33PEHHUS KaK pe3y/bTaTa H3y4eHHsS OCHOB CTPOEHHUS MaTEPUU U
(yHIaMEeHTaIbHbIX 3aKOHOB (DU3HKH;

o (bOpMI/IPOBaHI/IC HpCI[CTaBJ'IeHI/Iﬁ 0 pon (1)I/IBI/IKI/I AJIA pa3dBUTUA APYTUX CCTECTBCHHBIX HAYK,
TEXHUKH U TEXHOJIOI Hﬁ;

e  pa3BHUTHE NPEACTABICHUH O BO3MOXKHBIX cepax Oynymell npodeccnoHambHON NeaTelbHOCTH,
CBSI3aHHOH ¢ (DPM3MKOH, MOArOTOBKA K JaNbHeWIeMy 00y4eHHIO B ’TOM HaIlPaBJICHHH.



Hoctrxenue 3THX Lened mporpaMMmbl 1Mo (M3MKE Ha YpOBHE OCHOBHOTO o0O0IIero oOpa3oBaHUs
obecrieunBaercs pelieHneM CIeAYIOUX 3a1a4:

o HpI/I06peTCHI/Ie 3HAaHUH O JUCKPCTHOM CTpPOCHHU BCHICCTBA, O MCEXAHUUYCCKUX, TCIIJIOBLIX,
QJICKTPUYCCKUX, MATHUTHBIX U KBAHTOBBIX SABJICHUAX,

e  MPUOOpPETCHHWE YMEHUH OMHCHIBATH M OOBSCHATh (PU3MUECKHE SIBJICHHUS C WCIOJIB30BAHUEM
MOJTYYEHHBIX 3HAHUH;

e  OCBOCHHE METOJOB PEIICHMS MPOCTEHIIMX DPACUETHBIX 3alad C HCIONb30BaHUEM (U3UUYECKHX
MoJienelt, TBOPUECKUX U MPaKTUKOOPHEHTUPOBAHHBIX 3a/1a4;

e  pa3BHUTHE YMEHHI HAOIIOAATH MPUPOJHBIE SBICHHUS U BBIIIOIHSITH OMBITHI, Ja00paTOpPHBIE paOOTHI
1 SKCIIEpUMEHTAJIbHbIE UCCIIEIOBAHUS C UCTIOIb30BAHUEM HU3MEPUTENIbHBIX TPUOOPOB;

e  ocBoeHHE PUEMOB PabOTHI ¢ MHPOpMaIHell GU3NIECKOro coiepKaHus, BKII0Yasi HHQOpMAaInio
0 COBPEMEHHBIX JOCTHKEHUIX (PU3UKH, aHATN3 U KPUTHYECKOE OIleHWBaHNEe HHPOPMAIIHH;

e  3HAKOMCTBO €O cdepaMu MNpo(eCCHOHAIBHON JEATEIbHOCTH, CBS3aHHBIMU C (DU3UKOH, U
COBPEMECHHBIMU TCXHOJIOTUAMU, OCHOBAHHBIMU HA JOCTUIKCHUAX q)HSH‘IeCKOfI HayKH.

BOCHUTATEJIbHBIV TOTEHIIUAJI YYEBHOT'O IIPEJMETA «®u3nka»
BocnurarensHblil noTeH1uan npeaMera «dOu3ukay peain3yercs 4epes:

- TIpUBJICYeHNE BHUMAHMS OOYYaIOMMXCA K [EHHOCTHOMY acleKTy M3y4aeMbIX Ha YpPOKax SBICHHM,
OpraHu3aIMi0 UX padoTHl C MOMy4YaeMOW Ha YpOKE COIMAIBHO 3HAYMMOW WH(opMmarmell — MHUIIMMPOBAHUE e
00CYX/IeHHUs, BBICKA3bIBaHWS OOYYAIOUIMMHCS CBOEr0 MHEHHA 10 €€ TOBOJY, BBIPAaOOTKHM CBOErO0 K Hel
OTHOLIECHMS;

- IEMOHCTPAIINIO 00YYAIOIIMMCS TIPUMEPOB OTBETCTBEHHOT'O, TPAXKIAHCKOTO TIOBEICHMSI, TPOSBIICHMSI
YEIOBEKONMIOOUS M JIOOPOCEPJCUHOCTH, Yepe3 MOoAOOp COOTBETCTBYIOIIMX TEKCTOB JUIS YTEHHS, 3a1aq Jyis
pelleHus, MPOOJIEMHBIX CHTYAITUH [Tl 00CYKICHUS B KIIacce;

- IPIMEHEHNE Ha YPOKAaX MHTEPAKTUBHBIX (hopM paboThI ¢ 00YJaIONMMUCS: HHTEIIICKTYaIbHBIX UID,
CTUMYJIUPYIOIINX IT03HABATENBHYI0 MOTHBALUIO OOYYarOIIMXCS; ANUCKYCCHH, KOTOpBIE IAaloT 00ydarommumcs
BO3MOYKHOCTh TIPHOOPECTH OIBIT BEJCHUS KOHCTPYKTHBHOTO JMAJOra; rpyMIOBOH pabOTH MM padOTHl B mapax,
KOTOpBIE y4aT 00ydJaromuxcs KOMaHIHOW paboTe U B3aWMOJICHCTBHIO C JPYTUMHU 00YJarOIINMUCS;

- WHHWIHWAPOBAaHWE M TIOJJEPKKY MCCIEAOBATENbCKON MAEATENbHOCTH OOYYalOIUXCS B pPaMKax
peanm3anii WMH WHAWBHUIYaJbHBIX M TPYIIIOBBIX HCCIENOBATENBCKUX IPOEKTOB, YTO JacT OOydYarOUITUMCS
BO3MOXKHOCTb NMPHUOOPECTH HABBIK CAMOCTOSITEFHOTO PEIISHUST TEOPETHUECKONW MPOOIeMbl, HABBIK T€HEPHUPOBAHMUS
1 opopmIeHwst COOCTBEHHBIX HJIEH, HABBIK YBAKUTEIHHOTO OTHOMIEHHS K Ty)KUM HAesM, 0hOPMIIEHHBIM B paboTax
IpYyTUX UCCIeNoBaTeNe, HaBBIK ITyONUYHOTO BBICTYIUICHUS TIepel] ayauTopueil, apryMEeHTHpPOBAaHUS U
OTCTaMBaHUS CBOEH TOYKU 3pEHHUSI.

MECTO YYEBHOI'O ITIPEJIMETA «®u3unka» B YYHEBHOM IIJTAHE

Ha nzyuenne ¢husuku (6a30BbIH YPOBEHB) HA yPOBHE OCHOBHOT'O 00IIIer0 00pa3oBaHus oTBoAUTCS 238
gacoB: B 7 Kiacce — 68 JacoB (2 yaca B Hezenmo), B 8 kiacce — 68 gacoB (2 9aca B Heenmo), B 9 kimacce — 102 gaca
(3 gaca B HememIO).

YYEBHO-METOIAYECKH KOMILJIEKC

duznka
[Nepbimkux 7 OOmiecTBo ¢

A.B. OTrpaHUYEHHOU
OTBETCTBEHHOCTHIO
«IPODAY;
AKIIMOHEPHOE
0011ecTBO
«M31aTenbpeTBO




«IIpocsemienuey

[Nepbimkun 8 OOmiecTBo ¢

AB

dusuka

OTPaHUYECHHOMN
OTBETCTBEHHOCTHIO
«IPODAY;
AKUHOHEPHOE
00111ecTBO
«M3maTenbeTBO
«IIpocsemeHne»

[Nepbimkun 9 OOmiecTBo ¢

AB.,

I'yrHuk

E.M.

dusuka

OTPaHUYECHHOMN
OTBETCTBEHHOCTHIO
«IPODAy;
AKUHOHEpHOE
00111ecTBO
«M3maTenbCcTBO
«IIpocsemnienney

COJAEPXKAHUE YYEBHOI'O IIPEJIMETA

7 KJIACC

Paznen 1. ®u3uka u eé poJib B MO3HAHNYU OKPY:KAIIEro Mupa.

Odu3uka — Hayka o npupone. SABieHus npuponasl. Oru3nyecKue SBICHHUS: MEXaHUYECKHE, TEIUIOBBIE,
3EKTPUYECKHEe, MAaTHUTHBIE, CBETOBEIE, 3BYKOBEIE.

dusnueckrue BeaUUMHBL. M3Mepenue (uznueckux BenuduH. duszmueckue npuOopbl. [lorpemHocTs
u3MepeHuid. MexiyHapo/iHasi CUCTeMa €IUHHII.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HAYKH W3y4arOT TNPHUPOJIY. ECTECTBEHHOHAYYHBIA METOJ
MO3HAHUS: HAOIIOJICHNE, TIOCTAHOBKA HAYYHOTO BOINPOCA, BBIIBIDKEHHE TUIIOTE3, SKCIEPUMEHT MO IMPOBEPKE
TUTIOTE3, 00BICHEHNE HaOII0MaeMoro spieHns. Onucanre GU3NIeCKUX SBIICHUN ¢ TIOMOIIBIO MOJICITCH.

Hemoncmpayuu.

1.
2.

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

duznueckue npuOOps! U MPOLEaYpa IPAMBIX U3MEPEHUI aHATIOTOBBIM U LIM(PPOBEIM IPHUOOPOM.

Jlabopamopuvie pabomul u onvimol.

1.
2.

5.
6.

Omnpenenenue eHbl JeEHNS MIKAIbl H3MEPUTEIBLHOIO Ipudopa.

W3mepenue paccTosHUM.

Uzmepenne 00bEmMa )KUAKOCTU U TBEPAOTO TENA.

Onpenenenrie pa3MepoB MaJbIX TeIl.

W3mepenue TeMnepaTypbl IPH MOMOLIN KHIKOCTHOI'O TEPMOMETPA U IATYUKA TEMIIEPATYPHI.

HpOBC}_IeHI/IC HCCICA0OBAHUA MO MPOBCPKE THIIOTE3bI: NAJIbHOCTH mojéra mapuKa, MymeHHOro

TOPU3OHTAJIIBHO, TEM 6OJ'ILIHG, yeM OOJbIIIE BHICOTA ITyCKa.

Paznen 2. [lepBonavyanbHbIe CBeIeHAS 0 CTPOCHUM BellecTBa.

CTpOCHI/Ie BCIICCTBA: aTOMbl U MOJICKYJIbI, HUX Pa3MEphI. OHBITI)I, JAOKa3bIBAOIME AJUCKPETHOC
CTpOCHUC BCUICCTBA.



JBrkenue yactul BemecTBa. CBs3b CKOPOCTH JBMKEHUS YacTHUIl C TeMmIepaTypodd. bpoyHoBckoe
nBrxkeHue, mupdysus. BzauMoseiicTBie 4acTUI] BEIECTBA: MPUTHKCHUE U OTTaJIKUBAHHUE,

ArperaTtHble COCTOSHUS BEIECTBA: CTPOCHUE Ia30B, JKUIKOCTEH M TBEPABIX (KPUCTAJUIMYECKUX) TEIL.
B3aumocBs3p MEKIy CBOHCTBAMH BEIIECTB B Pa3HBIX arperaTHBIX COCTOSHHUSIX M WX aTOMHOMOJICKYJISIPHBIM
crpoerreM. OCOOEHHOCTH arperaTHbIX COCTOSTHUH BOJIBL.

Hemoncmpayuu.

1. HaGmogenue OpOYHOBCKOTO ABHKEHUSI.

2. HaOmonenue quddysumn.

3. HaOmronenue sBIeHUN, O0BICHSIOIUXCS MPUTSDKEHUEM WM OTTAaJIKUBAHUEM YaCTHUI] BEIICCTRA.

Jlabopamopnsie padbomut u onvimol.

1. OreHka quamMerpa aToMa METOJIOM PsIOB (C UCHONb30BaHUeM (Gororpaduii).

2. OnbIThI 110 HAOJIOICHUIO TEIIJIOBOTO PACIIUPEHUS Ia30B.

3. OmbITHI 10 OOHAPYKEHUIO ICHCTBUS CHII MOJIEKYIISIPHOTO TIPUTSKEHUSI.

Pa3znen 3. /IBu:keHUe M B3auMoieiicTBUE TeJl.

Mexanndeckoe aBrmkeHne. PaBHomepHOe 1 HepaBHOMepHOE ABmkeHne. CkopocTs. CpenHsisi CKopoCTh
MIpY HEPaBHOMEPHOM JBM)KEHUHU. Pacuér myTn u BpeMeH! JABHMKEHHUSI.

SIsnenue HWHEPpUHHU. 3aKkoH HWHEPIUU. B32H/IMO}ICI71CTBI/IC TCJI KaK HOpUYrMHA HU3MCHCHUSA CKOPOCTHU

IBIDKEHUS Tell. Macca Kak Mepa WHEpPTHOCTH Tena. IlmoTHocTs BemecTBa. CBSI3b IUIOTHOCTH C KOJHYESCTBOM
MOJICKYJI B EIMHUIIE 00bEMA BEIECTBA.

Cuna Kak xapakTepucTHKa B3amMmopaencTBus ten. Cuia ynpyroctd U 3akoH ['yka. i3mepenune cuibl ¢
MIOMOIIBIO JHAMOMETpa. SIBIIeHHe TArOTeHUs W cuia TshxecTd. Cuila TSHKECTH Ha IPYTHX IJIaHeTax. Bec Tena.
Hesecomocts. CrioskeHre ChJjl, HaIIPaBJICHHBIX 110 OMHOM NpsiMoii. PaBHOAeHcTBytomas cui. Cwna TpeHus. Tpenue
CKOITBXXEHHA U TPEHUE MOKOosI. TpeHre B IpUPOe U TEXHUKE.

Hemoncmpayuu.

1. HabGmogeHne MeXaHUIEeCKOT O IBIKEHIS Tea.
M3Mepenue ckopocTH MPSAMOJIUHEHHOTO IBUAKEHHUS.

Habmonenme siBieHUs] HHEPITUH.

HaGmroenrie n3aMeHeHus1 CKOPOCTH MPU B3aUMOJICHCTBHH TEIL.

a > D>

CpaBHEHHE Macc MO B3aUMOJICHCTBHIO TEJL.
6. CnoxxeHne CHII, HAPABICHHBIX MO OTHOW TIPSIMOM.

Jlabopamopnuvie pabomul u onvimol.

1. Onpenen CHUC CKOPOCTH  PAaBHOMCPHOI'O  JABHIKXCHUS (H_IapI/IKa B XKHAKOCTH, MOOCIIN
QJICKTPHUICCKOI'O aBTOMOOWIIA M TaK L[anee).

2. OrmpeneneHne cpenHel CKOPOCTH CKOMBKEHHs OpycKa WM IapuKa 110 HAKJIOHHOM MIJIOCKOCTH.

3. OmnpeneneHue MIOTHOCTH TBEPAOTO Tema.

4. OubITbl, JIEMOHCTPUPYIOIIME 3aBUCUMOCTh pAaCTSDKEHUs  (nedopmaruiv) TPYKHHBI  OT
MPUIOKEHHOU CUJIBL.

5. OHBITBI, ACMOHCTPUPYIOINHNEC 3aBUCUMOCTL CHUJIbI TPCHUSA CKOJIBXKCHUA OT BECa TCJIa U XapaKTepa
COIIPUKACAIOIINXCA HOBCpXHOCTeﬁ.

Paznen 4. JlaBjienne TBEPABIX TeJl, JKHAKOCTEH H ra3oB.



Hasnenne. CriocoObl YMEHBIIICHUS U YBETUUCHHUS fAaBieHus. [laBieHne rasza. 3aBUCUMOCTE JaBJICHHS
rasa ot oobéma, Temrepatypsl. [lepeqaua AaBiacHUS TBEPIABIMH TEIAMH, KHIKOCTIMH M ra3aMu. 3akoH ITackais.
[THeBMaTHYECKHE MAIIMHBL. 3aBUCHUMOCTh JABJICHHS JKHAKOCTH OT TIyOWHBL. [HMApOCTATHYECKHH mapaaokc.
CooOmaronuecst cocyabl. ['napaBiIndecKue MeXaHH3Mbl.

AtMocdepa 3emnan u arMmocdepHoe AaBieHHe. [IpHUMHBI CyIIECTBOBaHHs BO3AYIIHOH OOOJOYKH
3emmu. OmbiT Toppuuennu. M3mepenue atmocdepHOro naBieHHs. 3aBHCUMOCTb aTMOC(HEpHOrO JAaBICHUS OT
BBICOTHI HaJl ypoBHeM Mopsi. [IpuGops! 111 u3Mepenus aTMocepHOro JaBlIeHHUS.

JleiicTBHE XKHUAKOCTH W ra3a Ha MOrpy)XEHHOE B HUX Teno. BeITamkupBaromas (apXuMenoBa) cuija.
3akoH Apxumena. [InaBanue ten. BozayxormiaBanue.

Hemoncmpayuu.

1. 3aBUCHMOCTH JaBJICHHSI ra3a OT TEMIICPATYpPHI.
2. Tlepenada naBiieHUS JKUIKOCTBIO U Ta30M.
Coo0Imaromnmecs CoCypl.

I'mapasinnueckuil npecc.

[IposiBneHue AelcTBUS aTMOC(HEPHOrO TaBJICHHUS.

o g M~ w

3aBUCUMOCTh BBITAJTKABAIONICH CIJIBI OT O00BEMa MOTPYKEHHOW YacTH Tela W IUIOTHOCTH
JKUJIKOCTH.

7. PaBeHCTBO BBITAJKUBAIOIIEH CHIIBI BECY BEITECHEHHON KUIKOCTH.

8. VYcmoBue miuaBaHMs Tel: IUIABAHHE WJIH IOIrpy’KEHUE TEI B 3aBUCUMOCTH OT COOTHOLICHUSA
IUTIOTHOCTEH Tejla M )KUIKOCTH.

Jlabopamopuuvie pabomsl u onvimel.
1. HccnemoBaHwme 3aBUCHMOCTH Beca Tela B BOJE OT 00bEMa MOTPYKEHHOM B KHUIKOCTh YaCTH TEla.
2. OrmpenencHre BBITAIKUBAIONICH CHITBI, JICHCTBYIONICH HA TEJNO, MOTPYKEHHOE B KHJIKOCTb.

3. TlpoBepka HE3aBUCHMOCTH BBITAJIKHBAIONICH CHIIBI, JCHCTBYIOIICH Ha TEIO B JKUIKOCTH, OT
MaccChI Tena.

4.  OmupIThl, IEMOHCTPUPYIOIINE 3aBUCHMOCTH BBITAIIKMBAIONIEH CHIIBI, NEMCTBYIOIIEW Ha Telo B
XKHUAKOCTH, OT 00BhEMA MOTPYKEHHOHN B )KUIKOCTh YaCTH Teja M OT IIOTHOCTH JKUKOCTH.

5. KouctpyupoBanue apeomerpa MWJIH KOHCTPYHPOBaHHE JIOAKM M  OmOpenesneHue  eé
IrPy30M0AbEMHOCTH.

Pazpen 5. PaGora 1 MOIIHOCTB. JHeEprus.
Mexanndeckas pabora. MOITHOCTb.

[Ipocteie MexaHM3MBI: pblyar, OJIOK, HAKJIOHHAs IUIOCKOCThb. lIpaBuiio paBHOBECHS pbluara.
[IpumMenenue npaBuiIa paBHOBECHS pblyara K OJIOKy. «3onoroe mpasuio» MexaHuku. KI1J{ mpocThix MexaHHU3MOB.
[IpocTeie MexaHU3MBI B OBITY M TEXHHKE.

Mexanndeckast OHEprus. Kunernyeckas u NOTCHIHAJIbHAsA SHCPTHA. HpeBpameHHe OJHOro BHIA
MEXaHUYECKOH 9HCPIruu B prFOﬁ. 3akoH COXpaHCHUA S9HCPIUHU B MEXAHUKE.

Jemoncmpayuu.
1. Ilpumepbl IPOCTHIX MEXaHU3MOB.
Jlabopamopusie pabomul u onvimol.

1. OnpeneHeHHe pa6OTBI CUJIbl TPCHUA NpPU PABHOMCEPHOM JIBWIKCHUH TECJIa I10 FOpPI3OHTaJ'IBHOI>i
MOBCPXHOCTH.



2. HccnenoBaHue yCIIOBHI paBHOBECHS pbldara.

3. Msmepenue KII/] HakmOHHOM MIOCKOCTH.

4. H3ydeHue 3aKOHa COXpaHEHUS MEXaHMUYECKOH YHEPTUH.
8 KVIACC

Pazgen 6. TenioBble siBJIeHHS.

OCHOBHBIE MOJIOKEHUSI MOJEKYJIIPHO-KMHETUYECKON TEeOpUU CTPOEHHUs BellecTBa. Macca U pa3Mepsl
aTOMOB U MoJieKyJ. ONBIThI, TOATBEPKIAIOIIIE OCHOBHBIE MTOJIOKEHHS MOJIEKYIISIPHOKUHETHUECKON TEOpHH.

Mogenu TBEPAOTO, KUAKOTO M Ta3000pa3HOro COCTOSHUH BemecTBa. Kpucramnyeckue u aMmopQHble
tena. OObsICHEHHE CBOMCTB Ta30B, KHUIKOCTEW U TBEPABIX Tel Ha OCHOBE MOJIOKEHUI MOJICKYJISIp HO-KHHETHYECKON
Teopun. CMadrMBaHue U KaWJUIAPHBIE SIBIEHUS. TernoBoe paciiupeHue u cxaThe.

Temmneparypa. CBA3b TeMmIepaTypbl CO CKOPOCTBIO TEIJIOBOTO JBH)KEHUS YacTHI. BHyTpeHHss
sHeprusi. CrocoObl HM3MEHEHHMsS BHYTpPEHHEH DSHEpruM: TeIonepenaya W COBeplUIeHHEe paboThl. Buabl
TEIUIONEPEAAYHN: TEIIIONPOBOIHOCTh, KOHBEKIUS, U3JIyUYEHHE.

KonuuectBo TemioTel. YieiabHas TEIIOEMKOCTh BEIIeCTBA. TEIOOOMEH M TEIJIOBOS PaBHOBECHE.
VYpaBHeHue TerioBoro Oamanca. [lmaBieHne w oTBepAeBaHME KPUCTAJUIMYECKHX BEIIECTB. Y IENbHAsA TEMIoTa
maBnerus. [lapooOpazoBanne u koHmeHcanws. Mcmapenume. Kumenwe. YienmpHas Temiora mapooOpa3oBaHUS.
3aBUCUMOCTH TEMIICPATYpPbl KUTICHUA OT aTMOC(i)epHOFO JaBJICHUA.

Brnaxunocts Bo3yxa.
DHeprusl TOIUTHBA. Y IeTbHAS TEIIOTa CTOPAHMUSL.

[punmunel pabotsl TemioBbix Apurareneii KIIJ| TemmoBoro asurarens. TemaoBble IBUTATEIH M
3aluTa OKPYKaroeil cpepl.

3aK0H COXpaHCHHUSI M IPEBPAIICHUS SHEPTHH B TEIUIOBEBIX IPOIIECCaXx.
Hemoncmpayuu.

1. Habmogenne 6pOyHOBCKOTO ABIKEHHUSI.

2. Hab6monenue nuddysuu.

3. HaOmioneHue ABACHUN CMAaYMBAaHUS U KAMUIIPHBIX SIBICHHM.

HaGuroienvie TemmoBoro pacmpeHus Ted.

A

H3MeHeHue naBiieHHs Ta3a Py U3MEHEHUN 00bEMA U HATPEBAHUH WITH OXJIAXKICHUH.
6. TlpaBuma u3mMepeHus TEMIIEPATyphI.

7. Bupgsl Temonepenaym.

8. OxumaxjeHue Mpu COBEPIIIEHUH PabOTEHI.

9. HarpeBaHue npyu COBEPIICHUN PAOOTHI BHEIIIHUMH CHIIAMHU.

10. CpaBHeHHE TEITOEMKOCTEH PA3TUYHBIX BEIIECTB.

11. HaGmroneHue KAIIEHUS.

12. HaOGmrogeHre NOCTOSTHCTBA TEMITEPATYPHI IPH TUIABJICHUU.

13. Mogaenu TemnoBbIX ABUTrATEIEN.

Jlabopamopusie pabomul u onvimol.

1. OnbITe 10 OOHAPYKEHUIO JEHCTBUS CHUIJI MOJIEKYJISIPHOTO TIPUTSKCHUS.

2. OnbIThI IO BbIpAllIUBAHUIO KPUCTAJUIOB HOBapCHHOﬁ COJIM WJIK Caxapa.



3. OnbITEI IO H36HIOI[6HI/I}O TCIJIOBOI'O paClIMPCHUS Ira30B, JKUJKOCTEH U TBépI[I)IX TCII.
4, Onpe)leneHI/Ie JaBJICHUA BO3ayXa B OamoHe mrmpuna.

5. OHI)ITI)I, ACMOHCTPUPYIOIHNE 3aBUCUMOCTL JaBJICHUA BO3AYyXa OT €ro 00BéMa u HarpeBaHus UK
OXJTaXIOCHHU .

6. IIpoBepka I'MIIOTE3bl JIMHEHHOW 3aBUCUMOCTH JJIMHBI CTOJIOWKA JKUJKOCTH B TEPMOMETPHUUECKON
TpyOKe OT TeMIepaTyphbl.

7. HaOmonenne u3MeHeHMs] BHYTPEHHEH DHEPIHH Tella B pe3yJbTaTe TeIuionepenadd U paboThl
BHEIIHUX CHUIL

8. HccnenoBanue siBieHMS TEII000MEHA IPU CMEUIMBAHUH XOJIOTHON M rOpsYeii BOJIBI.

9. OmpeneneHre KONMMYECTBA TEIUIOTHI, TONYYEHHOTO BOJAOW TPU TEIIIOOOMEHE C HarpeTbiM
METAJUTMYECKUM IHIIHHAPOM.

10. Ompexnenenue yAenbHON TEMIOEMKOCTH BEIIECTBA.
11. HccnemoBaHmue mpoiecca UCrmapeHusl.

12. OnpexeneHre OTHOCUTEIBHON BIaXKHOCTH BO31yXa.
13. Ompenenenue yaenbHON TEMIIOTH TUIABJICHUS JbIA.
Pa3zaen 7. DjekTpuyeckne 1 MATHUTHbIE SIBJIEHUS.

OnexTpusamus Tel. [[Ba poma dIEKTPpHUECKUX 3apslioB. B3ammoselicTBre 3apsOKEHHBIX Tel. 3aKOH
Kynona (3aBHCHMOCTH CHIIBI B3aMMOJAEHCTBHUS 3apsDKEHHBIX TNl OT BEMWYHMHBI 3apAIOB U PACCTOSHUS MEXIY
TeIamMu).

Onexktpudeckoe 1oiie. Hampsok€HHOCTH — AEKTpUYecKoro 1mojisd. [IpHHIOUIT — CYNepIIO3HITNH
AJIEKTPUUIECKHX TTOJIeH (Ha KaU4eCTBEHHOM YPOBHE).

Hocutenn »neKTpudecKWx 3apsaoB. OJIEMEHTapHBIA dJeKTpudeckuid 3apsn. CTpoeHHEe aroma.
[IpoBoAHVKH ¥ AMIIEKTPUKU. 3aKOH COXPaHEHHS AIEKTPHUIECKOTO 3aps/a.

DNEeKTPUYIECKHH TOK. Y CJIOBHA CYIIECTBOBAHUS JIEKTPUIECKOTO TOKA. MICTOUHWKH MTOCTOSTHHOTO TOKA.
JleiicTBHA AIEKTPHUYECKOr0 TOKA (TEMIOBOE, XUMUYECKOe, MAaTHUTHOE). DJIEKTPUIECKHIH TOK B )KAIKOCTSX U ra3ax.

Onextpudeckas 1enb. Cuiaa Toka. JiekTpudeckoe HampspkeHrne. CONpOTHBICHHE ITPOBOIHHKA.
VYaeneHOE compoTHMBICHUE BemiecTBa. 3akoH Owma Juis ydyacTka nenu. llociemoBarenbHOE W MapauielibHOe
COE/IMHEHN e POBOTHUKOB.

Pabora w MOImHOCTH 3IIEKTpHUECKOro Toka. 3akoH J[xoyns—JleHma. OiekTpudeckue menw M
MOTPEOUTENN 3IIEKTPHUUECKON 3HEprur B ObITy. KopoTkoe 3aMbIkaHue.

ITocTossHHBIC MarHuTEl. B3anmoaelcTBHE MOCTOSHHBIX MAarHUTOB. MarauTHoe nmojine. MarHuTHoe T10j1e
3eMiid M €ro 3HaueHue I KuU3HM Ha 3emiie. OnbIT Opcrega. MarHUTHOE MONE AIEKTPUYECKOrO TOKA.
[IpumeHeHne SIEKTPOMArHWTOB B TexHHUKe. JleficTBHE MAarHMTHOTO TIONIsI Ha TPOBOAHUK C TOKOM.
ONEeKTPOJIBUraTeNlb MOCTOSHHOrO TOKa. Vcronb3oBaHUE 3JIEKTPOABUraTeled B TEXHUYECKHX YCTPOMCTBAX U Ha
TPaHCIIOPTE.

Oneitel @apanes. SIBieHue snekTpoMarHuTHOW uHAyKuuu. I[lpaBumo JleHma. OnexktporeHepartop.
CriocoObl OMyYeHHS HIIEKTPUUECKOM SHEPTUH. DIEKTPOCTAHIUHI HA BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTUH.

Jemoncmpayuu.

1. Dnexrpuzanus Ten.

2. JIBa pona 3ieKTpUYECKUX 3apsiioB U B3aUMOAEHCTBUE 3apsKEHHBIX Tell.
3. YcTpoicTBO M IeHCTBHUE IEKTPOCKOIA.

4. DnekTpocTaTHUecKash HHIYKIHS.



10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

3aKOH COXPaHEHUS DIIEKTPUUECCKUX 3apsIIOB.

[IpoBOIHUKY U TUAIEKTPUKH.

MopenupoBaHue CUIIOBBIX JUHUHN 3JEKTPUUECKOTO OIS,
HcrouHuky mOCTOSTHHOTO TOKA.

JleficTBUS 3IEKTPUUECKOT 0 TOKA.

DNEKTPUIECKUI TOK B )KUIKOCTH.

T"a3oBbIii pa3psa.

M3MepeHue cuiibl TOKa aMIepMETPOM.

H3mepenne »IeKTpUIecKOro HaAMpsHKEHUS BOJIBTMETPOM.

PeocraT 1 Mara3suH conpoTUBIIEHUN.

B3aumonelicTBue MOCTOSTHHBIX MAarHUTOB.

MopenupoBaHue HEBO3MOXXHOCTH Pa3ICIICHUSI TIOTIOCOB MarHUTA.
MopenupoBaHNE MATHUTHBIX MOJICH TTOCTOSHHBIX MAaTHAUTOB.
OmnsiT Opcrena.

MarauTHo€ ToJie ToKa. JJIEKTPOMarHuT.

[eiicTBHE MarHUTHOIO MOJISL HAa IPOBOJHUK C TOKOM.
DNeKTpOABUTATENh TTOCTOSHHOTO TOKA.

HccnenoBanue SBIEHUS 3JEKTPOMarHUTHOW UHTyKIUH.

OmbrTer @apases.

3aBUCHMOCTH HaITPaBIICHUS HHIYKIIMOHHOTO TOKA OT YCJIOBHM €r0 BOSHUKHOBEHHSI.

DnekTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopubvie pabomsl u onvimol.

1.
2.

5.
6.

OnBITH 110 HAOTIOSHUTO YIIEKTPU3ANNHN T HHIYKIIHNEeW U IIPU COMPUKOCHOBEHHUH.
HccnenoBanne neficTBUS DIIEKTPUYECKOTO TIOJS Ha MPOBOAHUKH U AUAJIEKTPUKH.
CoOopxka u mpoBepka pabOThI AIEKTPUIECKON IEMH TOCTOSHHOTO TOKA.

W3mepenre u peryinupoBaHue CHIITBI TOKA.

W3mepenne u perynupoBaHue HAPSHKEHSL.

HCCJ’IG}IOB&HHG 3aBUCUMOCTHU CHJIBI TOK4, MAYHICTO UYEpPE3 PpCE3UCTOP, OT COMNPOTHUBICHUA

pe3ucTopa 1 HanpspKEeHHS Ha PE3UCTOpE.

7.

OHBITI)I, ACMOHCTPHUPYHOIIHEC 3aBUCUMOCTD JJICKTPUYCCKOI'O COIMMPOTUBJICHUA MTPOBOJAHHKA OT €ro

JUIAHBIL, IJIOIaIN MONCPEUYHOro CCYCHUS U MaTCpHraia.

8.
PE3UCTOPOB.

9.

10.
11.

HpOBepKa npaBujia CJIOKCHUA HaHp}I)KeHI/Iﬁ nopu  MIoCICAOBATCIIBHOM COCAUHCHUU JIBYX

IIpoBepka mpaBuiia I CHIIbI TOKA MPH MapajyieIbHOM COSAMHECHUH PE3UCTOPOB.
Ompenenenne padboThl JIEKTPUIECKOTr0 TOKA, HIYIETO Yepe3 PE3UCTOP.

OHpe)IeJ'IeHI/IC MOIITHOCTH 3JICKTPUYICCKOI'O TOKA, BBII[CJ'IHCMOﬁ Ha pe3ucTope.



12. HccrnenoBanue 3aBUCUMOCTH CHIIBI TOKA, HJIYIIErO Yepe3 JIAaMIIOYKY, OT HAIlPpsHKCHHS Ha HEl.
13. Omnpenenenue KII/] narpesatens.

14. HccnenoBaHue MarHUTHOTO B3aMMO/ICHCTBUS MOCTOSIHHBIX MATHUTOB.

15. M3ydeHre MarHUTHOTO IOJISl TOCTOSIHHBIX MATHUTOB TIPH UX OOBEAWHCHUY U pa3/IC/iCHUN.
16. HccnemoBanue NEHCTBUS 3JCKTPUUICCKOIO TOKA HA MArHUTHYIO CTPEIIKY.

17. OHI)ITI)I, ACMOHCTPHUPYIOIINEC 3aBUCUMOCTL CHUJIbI B3aI/IMOILCI\/'ICTBI/IH KaTylmlKu ¢ TOKOM U MarHuTa
OT CWUJIbI TOKA W HAIIpaBJICHUS TOKA B KaTYIIKCE.

18. Mzyuenme AeHCTBHS MATHUTHOTO TOJS HA MMPOBOJHHUK C TOKOM.
19. KoHctpyupoBanue 1 U3ydeHHue pabOThl AIEKTPOIBUTATES.
20. Wsmepenue KII/] anekTpoaBUTaTebHONW YCTAHOBKH.

21. OnbITHI 1O KMCCJICIOBAHMIO SIBJICHUS JJCKTPOMArHUTHON HWHIYKIIMH: HCCIICIOBAHUE WU3MEHCHUM
3HAYEHUA U HAMPABJIEHUS UHIYKIIMOHHOIO TOKA.

9 KJIACC
Paznea 8. Mexannueckue siBJeHHUA.

Mexanndeckoe JIBIWKeHHe. MarepuanbHas Touka. Cucrema  orcuéra.  OTHOCHTETHHOCTH
MEXaHUYECKOTO JBWXKEHMs. PaBHOMepHOE mMpsMOJIMHEHHOE JBUXeHue. HepaBHOMeEpHOE NPSAMOIMHEHHOE
nBrokeHue. CpemHsss ¥ MTHOBEHHASI CKOPOCTH Tella IMPH HEPaBHOMEPHOM JIBIDKECHUH.

Yckopernue. PaBHoyckopeHHOE IpsiMonuHeliHOe nBrkenne. CoOomHoe maaenne. OnbITe [ amues.

PaBHOMEpHOE IBIKEHWE TIO OKPYKHOCTH. lleprom m dacrora oOparmieHws. JIuHeliHas u yrioBas
ckopoctu. LleHTpocTpeMuTensHOe YCKOPEHHE.

Ilepeoiii 3akoH HbioroHa. Bropoit 3akoH Heiorona. Tperuit 3akon Herotona. Ilpunumn
CYTIEPIIO3UIINH CHIL.

Cuna ynpyrocti. 3akoH ['yka. Cuna TpeHUs: CHila TPEHUS CKONBKEHHUS, CHJIa TPEHUS TIOKOs, JpyTue
BHJIBI TPEHUS.

Cuiia TSHKeCTH M 3aKOH BCEMUPHOTO TATOTEHUS. Y CKOpeHHe CBOOOJHOrO najeHus. [IBIKeHre TIaHeT
Bokpyr Comnnia. [TepBasi kocMudeckasi ckopocTh. HeBecoMocTh 1 Tieperpy3Ku.

PaBHOBecne MmarepuanmbHOW Touku. AOcomoTHO TBEpHOEe Teno. PaBHOBecme TBEPMOTO Tema cC
3aKpEIIEHHON OChI0 BpaleHusl. MoMeHT cuibl. LIeHTp TskecTH.

Nmvnynsc Tena. M3smenenue ummynbca. Mmynbc cuiibl. 3aKOH COXpaHEHUsS UMITyJbca. PeakTuBHOE
JBIDKEHHE.

Mexanndeckas paboTa ¥ MOIIHOCTh. PaboTa cmi TsKeCTH, YNpyroct, TpeHws. CBS3b SHEPTHH H
pabotel. [loTeHnmanbHas sHeprus Tena, NOAHATOrO HaJl MOBEPXHOCTHIO 3eMiu. lloTeHuManbHas 3HEPrHs CKaTon
npyxuHsl. Kunernueckas sHeprus. TeopeMa O KHHETHYECKOM OHEPrMM. 3aKOH COXPAHEHUS MEXaHHYECKOH
SHEPTUH.

Jemoncmpayuu.
1. HaGmogeHne MexaHMYECKOro IBM)KEHHS Tejla OTHOCUTENBHO PAa3HbIX TNl OTCUETa.

2. CpaBHeHue IyTed W TPAEKTOPHH JBMKEHHS OJHOTO M TOTO K€ Tela OTHOCUTEIHHO Pa3HBIX Tel
orcuéra.

3. /3MepeHue CKOpPOCTH M YCKOPEHHsI MIPSIMOTMHEHHOTO IBUKEHUSI.
4. HccnenoBaHue MPU3HAKOB PABHOYCKOPEHHOI'O JABHKEHUSI.

5. Ha6J'IIO)1€HI/Ie JABWIKCHUS TCJIAa IO OKPYXKHOCTH.



6.

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

PaBHOMCPHOM MU YCKOPCHHOM JABUKCHHUUN OTHOCUTCIILHO Kabuuera (1)I/ISI/IKI/I.

7.
8.
9.

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

3aBHCUMOCTD YCKOPEHHS Tella OT MacChl TeNa U JISUCTBYIOIEH Ha HEro CHIIBL.
Habnronenue paBeHCcTBa CHIT IPH B3aUMOACHCTBHHU Ted.

Uzmenenue Beca Tenna npu YCKOPEHHOM JIBUKCHUH.

Ilepenaua umnysnbca Npyu B3aUMOJICHCTBUU TEN.

[IpeoOpa3zoBaHust PHEPTUH MTPU B3aUMOJACHCTBUY TEI.

CoxpaHeHHe UMITyJIbCa MTPU HEYITPYTOM B3aHUMOJICHCTBUH.

CoxpaHeHre UMITyJbca MpU a0CONIOTHO YIIPYTOM B3aUMOIEHCTBHUU.
HabnroeHre peak THBHOTO JIBUYKEHHSL.

CoxpaHeHHe MEXaHUYECKOW YHEPTUH MTPH CBOOOTHOM TIa/ICHHH.

CoxpaHeHre MEXaHUYECKOI SHEPTUH MPH JABIKEHUH Tefa MO NeHCTBUEM MPYKUHBI.

Jlabopamopnsie padbomst u oOnvimolL.

1.
TCIICKKU.

2.
TJIOCKOCTH.

3.

4,
CKOPOCTH.

5.

KoHcrpynpoBaHue TpakTa JUuisl pa3sroHa U JajdbHEUIIEr0 paBHOMEPHOIO JIBM)KEHHUSI IIApUKA WIA

Onpenenennie cpenHell CKOPOCTH CKOMBXEHHsS OpyCKa WM JIBM)KEHHUS IIapuKka MO HAKIOHHOU

Onpeznenenrie yCKOPEHHs Tea MPU PaBHOYCKOPEHHOM JBIKEHUH 110 HAKIIOHHOH TTOCKOCTH.

HccnenoBanne 3aBUCHMOCTH ITyTH OT BPEMEHH TPH PaBHOYCKOPEHHOM ABM)KEHUU 0e3 HadalbHOU

[IpoBepka THMOTE3BI: €CM MPH PABHOYCKOPEHHOM IBWXEHHH O3 HadalbHOH CKOPOCTH ITyTH

OTHOCATCS KaK psa HEYETHBIX YHCEI, TO COOTBETCTBYIOIIUE MMPOMEKYTKH BPEMCHU OAMHAKOBBI.

6.
7.
8.

9.
MTOBEPXHOCTH.

10.

HccnenoBanre 3aBUCUMOCTH CHITBI TPEHUSI CKOJIBKEHHSI OT CHITBI HOPMATBHOTO JIABIICHUSI.
Omnpenencare KO3PGUIMEHTA TPEHUS CKOTBKCHHUS.
Omnpenenenne KECTKOCTH MPYKUHBL.

Omnpenenennie padOTbl CHIBI TPEHUS NPU PAaBHOMEPHOM JABMKCHUHU Teja MO0 TOPHU3OHTAIBHOM

Omnpenenennie padOTHI CHIIBI YIPYTOCTU MIPU HOABEME I'Py3a C UCIIOIB30BAHNEM HEMOABUKHOIO U

MOJBHMYKHOT'O OJIOKOB.

11.

W3yuenne 3akoHa COXpaHEHHs SHEPTUU.

Pa3nen 9. Mexannueckue Ko1e0aHus ¥ BOJHBI.

KonebarensHoe JABHXXCHUC. OCHOBHEBIE XAPaKTCPUCTUKN KoJIeOaHMIA: nepuon, 4acrora, aMIuIMTyda.
MareMaTudecKui 1 pr)KHHHLIﬁ MAasiITHUKHA. HpeBpameHHe OHEPruu 1npu KoJe0aTenbHOM JABHIKCHHUH.

3aryxaromue konebaHus. BeiHyxkneHHbIe KonebaHus. Pesonanc. Mexanmdeckrne BoiHBI. CBoOiCTBa
MexaHU4YecKux BONH. lIpoponbHble W ToONepedHble BOJHBL J[JIMHA BOJHBI U CKOPOCTh €€ PacHpOCTPaHEHUS.
MexaHuveckue BOJHBI B TBEPJIOM TEJI€, CEHCMUYECKUE BOTHBL.

3Byk. I'poMKOCTB 3ByKa 1 BbicoTa ToHa. OTpaskeHue 3Byka. H(pa3ByK U ylnbTpa3ByK.

emoncmpayuu.

1.

Ha6J'IIO)1€HI/IC KoJIeOaHuii Tel Iona I[CflCTBI/ICM CHJIBI TSAXKCCTU U CUJIbI YIIPYT'OCTHU.



2. HaGmoneHnue konebaHui rpy3a Ha HUTH U Ha TIPY>KUHE.
Habmntonenue BeIHYKIEHHBIX KoNleOaHM U pe3oHaHca.
Pacnpoctpanenre npogoabHBIX U MONEPEYHBIX BOTH (Ha MOJCIH).

Ha6J'IIO)1€HI/Ie 3aBHCUMOCTHU BBICOTHI 3BYKa OT YaCTOTEIL.

o g M~ w

AKyCTHUYECKUH pe30HaHC.

Jlabopamopnsle padomul u onvimol.

1. Ompexnenenue 4acToTh U TIeproia KojeOaHM MATEMaTHIECKOr'0 MasiTHUKA.

2. OrmpeneneHre 4acTOThI U NIeproia KoJIeOaHUi IPY>KUHHOTO MasTHUKA.

3. HccnenoBaHue 3aBUCMMOCTH Tepro/ia KOieOaHU TIOIBEIIEHHOTO K HUTH I'py3a OT JUTMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH TIEpHOa KONeOaHU IPY)KMHHOTO MasiTHAKA OT MaccChl Tpy3a.

[IpoBepka HE3aBUCUMOCTH NepHo/a KoeOaHuii rpy3a, MOABEHIEHHOTO K HUTH, OT Macchl Ipy3a.

o o &

OnbITHI, JIEMOHCTPUPYIOUINE 3aBHCHMOCTh IepHoAa KoJIeOaHWH MPYXKHMHHOTO MasTHHKA OT
MacCChI Tpy3a U )KECTKOCTU IPYKUHBIL.

7. VI3mepeHue yCKOpPEHUs! CBOOOIHOTO ITaJICHUSI.
Pa3nen 10. DiekTpoMarHuTHOE MoJie ¥ 3J1eKTPOMATHUTHBIE BOJHBI.

DNEKTPOMArHUTHOE TIOJIe. DJIEKTPOMArHUTHBIE BOMHEBI. CBOMCTBA 3JIEKTPOMarHUTHRIX BONH. [llkana
3JIEKTPOMAarHUTHBIX BOJIH. VICIIONIb30BAHUE 3JIEKTPOMATHUTHBIX BOJH JIJIs1 COTOBOM CBSI3H.

OnexTpomarHuTHas npupoja ceera. CKopocTh cBeTa. BomHOBbIE CBOMCTBA CBETA.
Hemoncmpayuu.

1. CsoiicTBa 2JICKTPOMAarHUTHBIX BOJH.

2. BomnHOBBIE CBOMCTBA CBETA.

Jlabopamopubvie pabomsl u onvimel.

1. H3yueHwue CBOICTB 3JIEKTPOMAarHUTHBIX BOJIH C TIOMOIIBI0 MOOMIIBHOTO TenedoHa.
Pa3nen 11. CBeToBble sIBJIEHUS.

JlyueBas mogmenb cBera. Mcrounuku cBera. llpsiMonuHeiiHOe pacrpocTpaHEHHE CBETa. 3aTMEHMS
Connua u Jlynsl. OtpaxkeHue cera. Ilnockoe 3epkano. 3aKOH OTPaKEHHUSI CBETA.

IIpenomnenue cBera. 3akoH mpenomieHus cBera. IlonmHoe BHYTpEHHEE OTpa)KCHHE CBETa.
Vcnonp3oBaHue NOIHOIO BHYTPEHHET'O OTPAXKEHHSI B ONITUYECKUX CBETOBOJAAX.

Jlunza. XOI{ nyqeﬁ B tuH3e. OnTHdyecKas cucTeMa (bOToannapaTa, MUKPOCKOIIa U TCIIECKOIIA. I'ma3 xak
ONnTHYCCKasA CUCTEMA. BJ'II/I30pyKOCTL " JAJIbHO30PKOCTh.

Paznoxenue Oemoro csera B cmekrp. Omnbitel HbioToHa. CrokeHHE CHEKTPAIbHBIX LIBETOB.
Hucnepcus cpera.

Jemoncmpayuu.

1. TIlpsmonuHeliHOE pacpOCTpaHEHUE CBETA.

2. OrpaxkeHue cBeTa.

3. Tlomyuenue n300pakeHHH B MIIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.

4. IlpenomieHue cBera.



9.

OnTHyecKkuii CBETOBOI.

Xop mydeld B coOMparomeit JIuH3e.

Xopn nydel B pacCEHBAlOLIEH JIMH3E.
[Mony4enue n300pa>keHNUi C TOMOIIBIO JTHH3.

[punnun aefictBus ¢oroanmnapaTta, MUKPOCKOIIA U TEIECKOIA.

10. Mogens rnasa.

11. PaznoxxeHue O€I0r0 CBETa B CIICKTP.

12. Tlony4enue Genmoro cBera Mpy CIOKEHUH CBETA PAa3HBIX [[BETOB.

Jlabopamopnsie padbomut u onvimol.

1.
2.
3.

Hccnenosanue 3aBUCUMOCTH yIJla OTPaXKEHUsSI CBETOBOIO JIyda OT yIja MajeHHs.
W3yueHne xapakTepuCTHK N300paXKeHUs IpeIMeTa B IFIOCKOM 3epKaJle.

HccnenoBanne 3aBUCHMOCTH yriia npeiIoMJICHHUA CBETOBOI'O Jiyda OT yIjla IMaJICHUA Ha I'paHrule

«BO3AYX—CTECKIIO».

4,
5.
6.
7.

[TonydeHune U300paXKeHUH ¢ ITOMOIIBIO COOMPAIOIICH JTHH3BL.
Onpenenenrie (OKYCHOTO PACCTOSIHUSI M OTITUYECKON CHIIBI COOMPAFOIIEH JIMH3BL
OnBITHI 11O Pa3TIOKEHUIO OEJIOTO CBETA B CIIEKTP.

OMBITHI 11O BOCTIPHSITHIO IIBETA MPEIMETOB MTPU UX HAOIIOJCHUY Yepe3 IIBETOBbIC (DHITBTPHI.

Pa3znen 12. KBanToBbI€E IBJICHHS.

OmeiTe! Pesepdhopna u mmanerapras Moaens atoma. Mojenb atoMa bopa. Mcimyckanue u TorIoneHne
ceera atoMoM. KBaHThI. JInHeHyaThie CIEKTPHI.

PamnoaxktuBHOCTE. Anb(ha, 6eTa- n ramMa-u3myderns. CTpoeHne aTOMHOTO sapa. HykimoHHas Mozmenb
aTOMHOTO sifipa. M3otombl. PaguoakTrBHbIE npeBpatieHus. [lepron momypacmnaia aTOMHBIX Sep.

SInepuble peakiuu. 3aKOHBI COXPAHEHHS 3apsI0BOI0 W MAacCOBOTO UHCEN. DHEPTHs CBS3H aTOMHBIX
simep. CBsI3b MacChl M DHEpTUHU. Peakiinu cuHTe3a 1 faeneHus snep. Mcrounnkn sueprun ColHIa U 3BE3 .

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

Jemoncmpayuu.

1. CroekTpsl U3Ty4EeHUS U TOTJIOMICHHUS.

2. ChekTpsl pa3HIHBIX Ta30B.

3. Cmektp BOAOpoOAa.

4. HaGmronenue TpekoB B kamepe BuibcoHa.

5. Pabora cuérunka NOHM3UPYIONUX U3ITyYEHUN.

6. Perucrpanms nu3mydeHHs MPUPOIHBIX MIHEPAIIOB U ITPOITYKTOB.

Jlabopamopuvie pabomul u onvimol.

1.
2.
3.

Habmnronenue CiiomHbIX 1 IMHEHYATHIX CIIEKTPOB M3JTyYEHUSI.
HccnenoBanre TpeKoB: U3MEpPEHUE SHEPTUU YaCTHULIBI IO TOPMO3HOMY ITyTH (110 poTorpadusam).

Uzmepenne pagroakTUBHOro (oHa.



IHoBTOpHTETHHO-0000IAIOIINIT MOTYJIb.

[loBTOopHuTENBEHO-0000MAIOMMK  MOIYJIb MpEAHAa3HA4YeH Mjisi CHUCTEMaTH3alud U 00O0OIIeHHS
MPEAMETHOTO COAEPKaHMsI M OMBITA IEITEIbHOCTH, MPHOOPETEHHOTO MPH M3YUYEHUH BCEro Kypca (HU3HKH, a TaKKe
JUISL TIOATOTOBKM K OCHOBHOMY TOCYIapCTBEHHOMY 3K3aMeHy Mo (u3uKe HIsi o0ydarolmuxcsi, BHIOpaBIIUX 3TOT
y4eOHBIN Tpenmer.

IIpy n3ydeHnH JaHHOTO MONYJISL PEATIU3YOTCS U CUCTEMATU3UPYOTCS. BUJIbI IEATENbHOCTH, HA OCHOBE
KOTOpBIX O0ecIieunBaercsi JOCTIKEHHE MPEAMETHBIX M METapeIMETHBIX TUIAHUPYEMBIX Pe3ylbTaToOB 00y4YeHus,
(dbopMHpyercs ecTeCTBEHHOHAYYHAsl TPAMOTHOCTh: OCBOCGHHE HAYYHBIX METOJIOB HCCIICIOBAHHS SIBICHHN TPHUPOIBI
W TEXHUKH, OBIIAJICHME YMEHUSMH OOBSCHATH (DU3NYECKHE SIBJICHUS, NMPUMEHSS IMONy4YeHHBbIC 3HAHUsS, pellaTh
3a/1a4, B TOM YUCJIE KAYECTBEHHBIE U IKCIIEPUMEHTAJIbHBIE.

IIpuHIMNUANBEHO [EATENIbHOCTHBI XapaKTep AAaHHOIO pasjiena peanusyercs 3a c4é€T TOro, 4ro
o0y4arolyecs BHITIONHAIOT 331aHUS], B KOTOPBIX UM Tpe/JIaraeTcs:

Ha OCHOBE IIOJYYCHHBIX 3HAHUI paclo3HaBaTh M HAYYHO OOBSACHATH (DHU3UYECKUE SIBJICHUS B
OKpYXKAaIOIIei TPUPO/IC U TTOBCETHEBHOMN KU3HU;

HCIIOJIb30BaTh HAY4YHBIC MCTO/bI HMCCJIICI0BAHUA (1)PI3PI‘-IGCKI/IX HBHeHHﬁ, B TOM YMCJIC IJIsI NPOBCPKU
TUIOTE3 U MOJYUYCHUSA TCOPETUYCCKUX BBIBOJOB;

0OBSICHATD HAaY4YHBIC OCHOBBI HauoOoJIee BaXKHBIX ]];OCTI/I)KCHI/Iﬁ COBPEMECHHBIX TGXHOHOFHﬁ, Harpumep,
MIPAKTUYCCKOI'0 MCIIOJIb30BaHUA PA3JIMYHBIX UCTOYHUKOB DHEPIruh Ha OCHOBEC 3aKOHA IMPEBpAalICHUA U COXPAaHCHUSA
BCE€X U3BECTHBIX BUJI0OB OHCPTHU.

INJIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIbTATHI

JIMYHOCTHBIE pPe3yJabTaThl
1) MATPUOTUYIECCKOI'O BOCIIUTAHHUSA:

- MPOSIBJICHHME HHTEPECa K UCTOPUU U COBPEMEHHOMY COCTOSHHIO POCCUHCKON (DU3MUECKON HAYKH;
- IIEHHOCTHOE OTHOIIIEHHUE K TOCTHKEHHUSIM POCCHICKIX yUEHBIX -(PU3NKOB;
2) rpaskJaHCKOro U AyX0BHO-HPABCTBEHHOT0 BOCIIUTAHHUS:

- F'OTOBHOCTb K aKTUBHOMY Y4YaCTUIO B O6Cy)KI[CHI/II/I O6H_ICCTBCHHO SHAYUMBIX U 3THYCCKUX HpO6J’ICM,
CBs3aHHBIX C ITPAKTUYECKUM ITPUMCHEHHUEM JTOCTHOKEHHM (I)I/I3I/IKI/I;

- OCO3HaHHE BAYKHOCTH MOPATbHO-3THYECKUX MPUHITUIIOB B JEATEIBHOCTH YUEHOTO;
3) 3cTeTH4YeCcKOro BOCIIUTAHMS:

- BOCTIPHUSITHE ICTETHUECKUX KauecTB (PM3UUECKON HayKH: €€ TapMOHMYHOI'O ITOCTPOEHUS, CTPOrOCTH,
TOYHOCTH, JIAKOHUYHOCTH;

4) eHHOCTH HAYYHOI'0 MO3HAHMS:

- OCO3HaHME LEHHOCTU (U3MUECKONW HAYKHM KaK MOLIHOTO MHCTPYMEHTa IO3HAHUS MHUPA, OCHOBBI
Pa3BUTHUS TEXHOJIOTU, Ba>KHEHIIEH COCTaBISIOIEH KyIbTYphI;

- pa3BUTHE HAay4YHOI JTI0003HATEIIEHOCTH, HHTEPECA K UCCIIEA0BATENbCKOM eI TEIbHOCTH;
5) dopMupoBaHus KyJbTYPBbI 310POBbS U SIMOLUOHAIBHOIO 0JIArONOJIYYHS:

- OCO3HAaHHE IIEHHOCTH O0e30MacHOro o0pa3a JKHW3HM B COBPEMEHHOM TEXHOJIOTUYECKOM MUDE,
BXKHOCTH TMpaBWJI 0E30MacCHOTO TMOBEACHUS Ha TPAHCIIOPTE, HA JOPOraX, C OJJIEKTPHYECKUM H TEIUIOBBIM
000pyI0BaHNEM B JJOMAIIHUX YCIOBUSX;

- ¢(hOpMHPOBAHHOCTH HaBbIKa pedIIeKCHH, IPU3HAHKE CBOETO MpaBa Ha OIMOKY M TAKOro e MpaBa y
JpYroro 4ejIoBeKa;

6) TPyA0BOI0 BOCIIUTAHUSA



- aKTHBHOE Y4YacTHE B PEUICHUM TMPaKTHYeCKMX 3amady (B paMKax CeMbH, 00pa3oBaTelnbHOU
OpraHu3aluy, ropoja, Kpas) TEXHOJOTHYECKOW M COLHaTbHON HamNpaBICHHOCTH, TPEOYIOIIMX B TOM 4HCIE U
(U3NYECKNX 3HAHWH;

- HHTEpEC K MPAKTHUECKOMY H3yUCHHUIO podheccuii, CBI3aHHBIX ¢ (PHU3HKOM;
7) IKOJIOrH4€CKOro BOCHHTAHUS:

- OpUCHTAIM Ha TpUMEHCHUE (DU3MYUECKUX 3HAHWM U PEIICHUs 3a/1ad B 00JacTH OKPYKAaromIei
cpenbl, INIAHUPOBAaHMS TIOCTYIIKOB M OLIEHKH UX BO3MO>KHBIX MMOCHEACTBUN JIJIs1 OKPYKAIOLIEH CpebI;

- OCO3HaHHE TI100ATBHOTO XapaKTepa SKOJIOTHIECKUX MPOOJIeM H MyTeH WX pelIeHus;
8) ajanTanuM K M3MEHAIOIUMCS YCJIOBHAM COUMAILHON U MPHUPOIHOM cpeabl:

- IOTPEOHOCTh BO B3aMMOJICHCTBUHM TIPU BBIOJTHEHUH WCCIECAOBAHUA M TMPOEKTOB (HHU3MUECKOU
HaIIPaBJICHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSAM JPYTHX;

- IOBBIIICHUEC YPOBHA CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTHYCCKYIO NCATCIIBHOCTD,

- IOTPeOHOCTh B ()OPMHUPOBAHWU HOBBIX 3HAHWH, B TOM 4Ywcie (HOPMYITHPOBATH HJIEH, TOHSTHS,
THITOTE3bI 0 (PUBNYECKUX O0BEKTaX U SBICHUSX;

- OCO3HaHHE JIEPHUIIUTOB COOCTBEHHBIX 3HAHUN ¥ KOMIIETCHTHOCTEH B 00JacTH (DH3UKH;
- IJJTAHUPOBAHUE CBOETO Pa3BUTHUS B IPUOOPETEHNUU HOBBIX (DU3MUYESCKUX 3HAHMIA;

- CTpeMJICHHE aHAJIM3UPOBATh M BBIABISATH B3aUMOCBSA3HM MPHUPOABI, OOMIECTBA W IKOHOMHKH, B TOM
YHCIIe C UCIIONBb30BaHNEM (PU3UUECKUX 3HAHUN;

- OIlGHKAa CBOMIX JCHCTBUH C Y4ETOM BIMSHHUS Ha OKPYKAIOINIYIO CpPEmy, BO3MOMKHBIX TJIOOQIBHBIX
MOCJIEACTBHUH.

MeTtanpeaMeTHbIe pe3yJbTaThI

B pesymbraTe ocBOEHHSA MporpaMMbl 1Mo (U3MKE Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS Y
oOydatorierocsi OynyT cOpPMHPOBAHBI MeTAapeAMeTHbIE Pe3yJbTAThl, BKIIOYAIONIME T03HABATEIbHBIC
YHHBEpCAIbHbIC Y4eOHbIC JEHCTBHS, KOMMYHHKATUBHBIC YHUBEPCAIbHBIC YYeOHBbIC ICHCTBHS, pEryJISITHBHBIC
YHHBeEpCalIbHbIC YIeOHbIC ICHCTBUSI.

ba3oBble JJornueckne AeHcTBUS:
e  BEIIBJIATH U XapaKTepPU30BATh CYIECTBEHHBIE MPU3HAKN OOBEKTOB (SIBICHUH);

e  YCTAaHABIMBATh CYIIECTBEHHBI MpH3HAK KiIacCH(UKAIUK, OCHOBAHUA M OOOOIIEHHUS W
CpaBHEHUS;

o BBIABJIATD 3aKOHOMCPHOCTH W IPOTUBOPEUYHUSA B pPacCMaTPpUBACMbIX q)aKTaX, JaHHBIX U
H3.6J'IIOI[€HI/I$IX, OTHOCAIOINXCA K (1)H3H‘I€CKI/IM SIBJICHUSAM,

o BbBIABJIATH NMPUYNHHO-CICACTBCHHBIC CBSA3U IPU U3YUCHUU (I)I/ISPILIGCKI/IX SIBIICHUHU H mpoueccos,
ACIaTh BBIBOAbI C HCIOJB30BAHHWEM JACAYKTUBHBIX WM HMHAYKTUBHBIX yMO3aKJ'II-O‘leHHI>i, BbIIBUTAThb THUIIOTE3bI O
B3aNMOCBA3AX (1)I/I3I/I‘IGCKI/IX BCIIMYHMH,

e  CaMOCTOATEIBHO BBIOWpATh CHOCOO pemeHus y4ueOHOW (u3mueckol 3amaun (CpaBHEHHE
HECKOJBKHX BapHaHTOB peEIICHWs, BHIOOP HamOoliee MOAXOMAIIEr0 C YYETOM CaMOCTOSTENBHO BBIIEICHHBIX
KPUTEPHUEB).

Ba3oBble ucciienoBareIbcKue JeiCTBUS .
e  HCHOJb30BaTh BOIMPOCHI KAK UCCIEIOBATEIbCKUN HHCTPYMEHT MO3HAHUS;

o OpoOBOAUTL IO CaMOCTOATCIBHO COCTABJICHHOMY IUJIaHY OIIBIT, HECIIOXKHBIN (I)I/I3I/I‘leCKI/Iﬁ
OKCIICPUMCHT, HEOOJIBIIIOE HCCICIOBAHUC (bHBI/I‘leCKOFO SIBJICHUAA,



. OLCHMBATh Ha MNPUMCHHUMOCTL HU JOCTOBCEPHOCTH I/IH(1)OpMaIII/IIO, MOJTYUYCHHYIO B XOJIC
HCCIICA0OBAHUA NI SKCIICPUMCHTA,

. CaMOCTOATCIBbHO (bOpMyJ'II/IPOBaTI) O606HI€HI/I$1 U BBIBOJblI II0 PpE3yjibTaTaM HpOBe)IéHHOI‘O
H36HIOI[6HI/I$I, OIIbITa, UCCJIICOOBAHU,

o MMPOrHO3UpoOBaATH BO3MOKHOC aaaneﬁmee pa3sBUTHUC q)HSI/I‘{eCKI/IX MpouecCOB, a TAKKC BbIABUI'aTh
MMPEAIIOI0KCHHUA 00 nx Pa3BUTUHM B HOBBIX YCJIOBUAX U KOHTCKCTAX.

Pabora ¢ undopmanueii:

e  TPUMCHATH Pa3IMYHBIE METOJABI, HHCTPYMEHTHI U 3alpoChl MPH MOHUCKE U 0TOOpe MHPOPMAIH
WM JaHHBIX C YYETOM MpeIIOKEeHHOH yueOHo hru3nveckoi 3a1aum;

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

e  CaMOCTOSITENIFHO  BHIOMpaTh ONTHMaNbHYI0 (QopMmy mpeacraBieHuss HHGOPMANUU |
WJUTIOCTPUPOBATH pelllaeMbie 337]a4l HECTIOXKHBIMH CXEMaMH, JMarpaMMaMu, HHOW TpauKoi 1 UX KOMOWHAIHSMHU.

KOMMyHHKaTI/IBHLIe YHUBEPCAJIBHLIC yqeﬁnble HeﬁCTBHﬂ:

e B Xome OOCYXIEHHS y4eOHOro MaTepuaja, pe3ysIbTaToB JabOpaTOpHBIX pPadOT M TMPOEKTOB
3aaBaThb BOIIPOCHI MO CYHICCTBY OGCY)K,ZIaeMOﬁ TEMBI W BBICKA3bIBaTh UJCH, HAIICJIICHHBIC Ha PCIICHUC 3aJadun U
nojyiepkanue OaroXenaTellbHOCTH OOIIeHMS;

° COIIOCTAaBJIATHL CBOM CYXIACHHUA C CYXIACHHUAMH APYIruX YYAaCTHUKOB JUajiora, O6Hapy)KI/IBaTB
pa3iauyue U CXOACTBO MO3UIINM;

L] BBIpaXKaThb CBOIO TOYKY 3pCHUSA B YCTHBIX U IIMCbMEHHBIX TCKCTAX;

e  TyOJIMYHO TPENCTABIATH PE3yJAbTATHI BBHITOTHEHHOTO (U3UYECKOTO OMbITa (IKCIEPHUMEHTA,
HCCIICIOBAHMS, TPOCKTA);

e TIOHMMATh W HCIOJIB30BATh INPEUMYNIECTBA KOMAHJHOW W WHIWUBUIYalTbHOH pabOTBl TpH
pEIIEHUH KOHKPETHOH (hHU3UIECKOM MpOOIIeMbl;

e  TPUHUMATH €T COBMECTHOW HEATEIhbHOCTH, OPTaHM30BHIBATH ACHCTBUS MO €€ JOCTIIKEHHIO:
pachpenensaTh poiu, oOCYXAAaTh MPOIECCH W Pe3yNIbTaThl COBMECTHON PalOThI, 0000IaTh MHEHHUS HECKOJIBKUX
111001 (97

e  BEINOJHATH CBOKO YacTh Pa0OTHI, OCTUTAsl KAYECTBEHHOTO pe3yiIbTaTa M0 CBOEMY HalpaBJICHUIO
Y KOOPIUHUPYS CBOU AEUCTBUS C IPYTHMH WICHAMH KOMaHJIBI;

e  OICHMBAaTh KayeCcTBO CBOEr0 BKJIaJa B OOMIMI MNPOAYKT MO KPUTEPHUSIM, CaMOCTOSATEIBHO
c(OpMYyIUPOBAHHBIM YYaCTHUKAMU B3aUMOJEHCTBUSI.

Camoopranuzanus:

e  BBIBIATH MNpoOJEeMBbl B JKM3HEHHBIX W Y4YEOHBIX CHTyalusX, TPeOYIOIIMX [UId peLIeHUs
(u3NIECKNX 3HAHWH;

e  OpUEHTHPOBATbCA B PA3IMYHBIX HOAXOJAX HPUHATHS pelIeHUH (MHAMBUAYallbHOE, MPUHSTHE
pelleHys B TPYyIIe, IPHHATUE PELICHUH TPyNIon);

e  CaMOCTOSITENIBHO COCTABJISTH AJITOPUTM pelIeHUsl (PU3NUECKOH 3aJauu WM IUIaHa MCCIEAOBaHUS
C y4€ToM HMMEIOIINXCA PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh Npe[JiaraeMble BapHaHThI
PpeLIeHMI;

e  JenaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.
CaMOKOHTPOJ1b, 3MOUMOHAIbHBIH HHTEJJIEKT:

o AaBaThb aACKBATHYIO OLCHKY CUTyallun U NIpejiaraTh riaH eé HU3MCHCHU A,



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

e  BHOCHTHh KOPPEKTHUBHI B JEATEIbHOCTH (B TOM 4YHCIE B XOJ BBINOTHEHUS (DU3NUYECKOTO
WCCIIEOBAaHNS WJIM MPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, M3MEHUBIIMXCS CHTYallUi, yCTaHOBJIEHHBIX
OKOOK, BOSHUKIINX TPYAHOCTEH;

o OLCHHUBATH COOTBETCTBUEC PE3YJIbTaTa LUCIN U YCIIOBUAM,

e  CTaBUTH ce0s Ha MECTO APYroro 4eloBeKa B XOJE CIOpa WM AUCKYCCHM Ha HAydHYIO TEMY,
[MOHMMAaTh MOTUBBI, HAMEPEHU U JIOTHKY JPYyToro;

e  TpU3HABATH CBOE MpaBO Ha OMMOKY NMpHU pelieHnr (QU3NYECKUX 3a7ad WM B YTBEPXKACHHUIX Ha
Hay4HbIE TEMbI U TAKOE K€ IIPaBO APYyroro.

Hpe[lMeTHbIe PE3yabTaThbI

K xoHiy oOyuenus B 7 KJiacce MpeIMETHBIE pe3ybTaThl HA 0a30BOM YpPOBHE JIOJDKHBI OTpPaKaTh
CcOPMUPOBAHHOCTH Y O0YUYAIOIINXCST YMEHHIH:

° HUCIIOJIBb30BaTh ITOHATHUA: (1)I/I3I/IT-IGCKI/IG N XUMHYCCKHUEC SABJICHUA, HaGHIO}Z[eHI/IC, OKCIICPHUMEHT,
MOACIIb, TUIIOTE3a, CANHUIIBI (1)I/I3I/I'~IGCKI/IX BCIIMYUH, aTOM, MOJICKYJIa, arp€raTHbIC COCTOAHUA BEIICCTBA (TBép)IOC,
KUIKOE, Ta3000pa3HOe), MEXaHWYeCKOe [BIDKEHHE (paBHOMEpPHOE, HEPaBHOMEPHOE, MPSIMOIHMHEHHOER),
TpaeKTOpHsl, PaBHOACHCTBYMOMIAs cuia, Aedopmanus (yrnpyras, IJlacTHUecKas), HEBECOMOCTh, COOOIIAIOIIHECS
COCY/IBI;

e pazmmuaTh sBieHus (aud@dys3us, TEIIOBOS JBHMXKCHHWE 4YaCTHI[ BEIIECTBA, PaBHOMEPHOE
JIBI)KEHUE, HEPAaBHOMEPHOE JIBUKEHUE, MHEPIINS, B3aUMOJICHCTBHUE TEJ, PABHOBECHE TBEPJIBIX TEN C 3aKPEILNIEHHON
OCBIO BpaIlleHUsI, Tiepefada JaBicHUS TBEPABIMH TelaMH, >KHUAKOCTAMH M Ta3aMHd, aTMoc(epHOe JaBlieHUE,
IJJaBaHWE TEN, NPEBPAIEHUs MEXaHWYECKOW DHEPruu) IO OIMMCAHUIO MX XapaKTEePHBIX CBOMCTB W Ha OCHOBE
OIBITOB, JEMOHCTPUPYIOIIHX JaHHOE (PU3HUECKOE SIBIICHHE;

e  pACTO3HABATh MPOSBICHUE U3YUCHHBIX QU3MUYECKUX SBICHUH B OKPYXKAIOMIEM MUPE, B TOM UYHCIIC
(usnvecKue SIBICHUS B IPUPOJIE: IPUMEPHI BUKEHHSI C PA3TIMYHBIMH CKOPOCTSAMHE B KHBOIH U HEXHBOUN MPUPOJIE,
JEWCTBHE CHUJIBI TPEHUS B TIPUPOJIC U TEXHUKE, BIUSHUEC aTMOCHEPHOro JIaBICHUS HA KMBOW OpraHU3M, TUIAaBaHHE
PBIO, phIYATy B TEJIE YENIOBEKa, IPU 3TOM MEPEBOINTH MPAKTHUECKYIO 3a/1a4y B YUeOHYIO, BBIIETSTh CYIIECTBECHHBIC
CBOMCTBA (TIpU3HAKHN ) GU3HUECKUX SBIICHHM;

e  ONKCHIBaTh W3yYEHHBIC CBOWCTBA TEN U (pU3MUECKUE SIBICHUS, HCHONb3Ys (GU3NUECKUE BETHIMHbL
(macca, 00bEM, IIIIOTHOCTh BEIIECTBA, BPEMs, IIyTh, CKOPOCTb, CPEAHSAS CKOPOCTh, CHJIA YIIPYTOCTH, CHJIa TSKECTH,
BEC TeNa, CUJla TPEHUs, JaBlieHue (TBEPAOTO Tema, XKHUIKOCTH, ra3a), BRITAJIKUBAIOIIAS CHUJIa, MEXaHH4YecKas padoTa,
MOIIHOCTb, MJIEYO CHJIbI, MOMEHT CHJIbI, KO3((HULUUEHT IOJIE3HOrO IEUCTBHS MEXaHH3MOB, KHHETHYECKas U
MOTEHLHAJIbHAS SHEPTHs), IPH ONMCAHUM MPABUIBHO TPAKTOBATH (PU3UUECKHH CMBICI HCIONb3YEMbIX BEINYHH, UX
0003HaYEHUsI W EOMHUIBI (U3MUECKUX BEIWYMH, HAXOAUTh (POPMYJbI, CBSA3BIBAIOILKE AAHHYIO (U3UUECKYIO
BEJINYMHY C APYTUMH BEITMYUHAMH, CTPOUTH Ipa)uKH U3yUYEHHBIX 3aBUCUMOCTEH (DU3NYECKUX BEIUYKH;

e  XapaKTepu30BaTh CBOWCTBA Tel, (DU3MYECKHE SIBICHUS M MPOLECCHl, HCIONb3ys IpaBuUiia
CIIOKEHHUsI cuil (BHONb ONHOM mpsiMoit), 3akoH ['yka, 3akon Ilackams, 3akoH ApxwMmerna, MpaBHIO PaBHOBECHUS
pbiyara (6J70Ka), «30J10TO€ MPABUIIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHWYEeCKOW IHEPruH, IpH 3TOM [aBaTb
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3aIMCHIBATh €r0 MaTEMAaTHYECKOE BBIPAXKEHNUE;

e  O0BSCHATH (HUBHMYECKUE SIBJIEHHS, NMPOLECCH W CBOWCTBA TEN, B TOM YHCIE€ U B KOHTEKCTE
CUTyallUii TMPaKTHKOOPHEHTHPOBAHHOI'O XapaKTepa: BBIIBIATH NPUYUHHO-CIEIACTBEHHBIE CBSI3U, CTPOHUTH
00BsICHEHNE U3 1—2 JIOTHYEeCKUX IIaroB ¢ OMOpoil Ha 1—2 M3ydeHHBIX CBOWCTBA (PM3MUYECKHUX SBIICHHUM, (PU3NUECKUX
3aKOHA WJIM 3aKOHOMEPHOCTH;

o peuaTtb paC‘-IéTHBIC 3aga4du B 1-2 HeﬁCTBHH, HCIIOJIB3YSl 3aKOHBI U (l)OpMYJ'ILI, CBA3BIBAIOIIIHEC
(1)I/IBI/I‘IGCKI/IC BCIIMYMHBI: Ha OCHOBC aHali3a YCJIOBHUA 3aJa4dv 3alrCbIBATb KPATKOC YCJIOBUC, HNOACTABJIATH
(1)I/IBI/I‘IGCKI/IC BCIIMYHHEBI B (l)OpMyJ'IBI U pOBOOUTH paC‘IéTBI, HaXOOWUTb CHPAaBOYHBIC JAHHBIC, H606XO,Z[I/IMBIC JJIA
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), pa3iimyaTh U UHTCPIIPETUPOBATH
HOHy‘IeHHLII‘/'I pe3yibTaT, HAXOOAUTH OILIMOKU B XOAC OombITa, ACIaTh BBIBOLI I10 €0 PE3YJIbTaTaM;

. MOPOBOAUTL OIIBITHI 10 Ha6J'I}OI[CHI/IIO (I)I/I3I/I‘IGCKI/IX SIBJICHUN HJIU (I)I/I3I/I'-ICCKI/IX CBOICTB TeI:
q)OpMyHI/IPOBaTI) IMPOBCPACMBIC TPCAIIOJIOKCHUS, CO6I/IpaTI) YCTAaHOBKY H3 MPCHIIOKCHHOI'O O60pYI[OBaHI/I$I,
3allMChIBAaTh X0/ OIIbITa U (bOpMy'J'II/IpOBaTI) BBIBOJBI,

e  BBINOJHATH NpPAMBIE HU3MEPEHUS PACCTOSHHS, BPEMEHH, Macchbl Tena, o0béMa, CHIBI |
TEMIIepaTypbl C HMCIOIb30BAHUEM AaHAJOTOBBIX M LU(POBBIX NMPHOOPOB, 3aMKCHIBATH IMOKa3aHUs TPHOOPOB C
y4€ToM 3aJJaHHOK a0COMIOTHOM MOTPEIHOCTH H3MEPEHUIA;

e  TPOBOIUTH HCCIENOBAaHUE 3aBHUCUMOCTH OIHOW (PH3MUECKOM BETUYMHBI OT JPYyrod c
HCIIOJIb30BaHUEM MPSIMBIX U3MEPEHU (3aBUCUMOCTH IIyTH PaBHOMEPHO ABIMKYILIETOCS Tella OT BPEMEHU JABHKEHUS
Tena, CHJIbI TPEHUSI CKOJNBKEHUsI OT Beca Tela, KayecTBa 00pabOTKH MOBEPXHOCTEH Teld M HE3aBHCUMOCTH CHJIBI
TPEHUs OT ILJIOIAAU COIPUKOCHOBEHUS TEN, CHIIBI YIPYTOCTH OT YJUIMHEHUS NPY>KUHBI, BBITAJIKMUBAIOLIEH CHUIIBI OT
00bEMa MOrpyKEHHOM YaCTH TeIa U OT IIOTHOCTHU KHKOCTH, €€ HE3aBUCUMOCTH OT IJIOTHOCTH Tejia, OT TJIyOUHBI,
Ha KOTOPYIO TIOTPYKEHO Teo0, YCIOBUH IJIaBaHHA TEN, YCIOBHI paBHOBECHS pblyara W OJOKOB), y4aCTBOBAaTh B
TUTAHUPOBAHUHU yYEOHOTO UCCIIE/IOBaHMUs, COOMPATh YCTAHOBKY M BBHIMOIHATH H3MEPEHUS, CIEAys MPEIOKEHHOMY
1aHy, GUKCHPOBATH PE3yNbTaThl OTYUYEHHOW 3aBUCUMOCTH (DU3NYECKUX BEIWYHH B BUJIC MPEATIOKEHHBIX TaOIUI]
U TpauKOB, Je1aTh BBIBOJIBI IO PE3YIbTATAM HCCIICAOBAHNS,

e  TIPOBOJUTH KOCBEHHbIE W3MeEpeHMsl (DU3UYECKMX BEIMYWH (IUIOTHOCTH BEIIECTBA SKHJIKOCTH U
TBEPIOTO Tena, CHIa TPEHHS CKOJIBKEHMS, NaBICHHE BO31yXa, BBITAIKUBAIOIAS CHJIA, JEHCTBYIOIIAs Ha
NOrpYyKEHHOE B IKHJKOCTh TeNo, KOIDOUIMEHT TIONIE3HOrO JEHCTBUS TPOCTBIX MEXaHU3MOB), CIENys
MIPEUIO)KEHHOM HWHCTPYKIMU: TIPH BBIMOJHEHHNH W3MEPEHUH coOMpaTh JKCIEPUMEHTAIBHYI0O YCTAaHOBKY U
BBIYUCIISITh 3HAYEHUE UCKOMOU BEJINYUHBI;

e  coONrOmaTh MpaBHIIa TEXHUKH 0€30IaCHOCTH MPpHU paboTe ¢ Ja00paTOPHBIM 000PYIOBAHUEM;

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

e  XapaKTepWU30BaTh TNPHHIUIBI JICHCTBUS W3YyYCHHBIX MPHOOPOB M TEXHHYECKUX YCTPOUCTB 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
HEeoOXomuMbIe GHU3MIECKHUE 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
TEXHUYECKIMH YCTPOWCTBAMH, COXPaHEHHUS 3JO0POBBI M COONIONEHWS HOPM JKOJOTHYECKOTO IIOBENEHUS 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(OPMAILIIO, KOTOpas SIBJIETCS IPOTUBOPEUNBON MIIM MOKET OBITH HEIOCTOBEPHOI;

e  HCIIONB30BAaTh IIPU BBIIOJHEHMHM Y4YEOHBIX 3aJaHUN HAyYHO-TIOMYJSIPHYIO JIUTEpPaTypy
(U3NYECKOTO COIEpXKaHMS, CIPaBOYHBIE MaTepHallbl, pecypchl ceTH VHTepHeT, BlaAeTb npuéMamu
KOHCIIEKTHUPOBaHUS TEKCTa, IpeoOpa3oBaHus HH(OpMAIMK U3 OTHON 3HAKOBOM CUCTEMBI B IPYTYIO;

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 HCCHe,I[OBaHI/Iﬁ, nopu 3TOM I'paMOTHO HCIIOJIB30BaTh H3y‘l6HHI:IfI MOHATUMHBII arapart
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 3aJadaMM, CICIUTH 3a BBIIIOJHCHHCEM IlJIaHa HeﬁCTBHﬁ, aJICKBAaTHO OLICHUBATbH
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 00YYaIOLINXCS YMECHUI:



. 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, TEIJIOBOM JABHUIaTClIb, SHeMeHTapHLIﬁ SHCKTpI/IIIGCKI/Iﬁ
3apAan, SJICKTPUICCKOC MOJIC, IPOBOAHUKHA U JUIJICKTPHUKH, MMOCTOSHHBIN BHCKTpI/I‘lCCKI/Iﬁ TOK, MaroHuTHOC I10JIC;

e  pasnuuarh SBJICHHA (TEMJIOBOE PACIIUPEHHE M CXKaTHE, Tellornepenada, TeIIOBOe paBHOBECHE,
CMayvBaHUeE, KallWUIpHBIE SBJICHMS, UCIApeHHe, KOHJEHCallMs, IJIAaBJIEHUE, KpUCTaUM3alus (OTBEpJeBaHUE),
KHUIIEHUE, Terionepenaya (TEMIONPOBOAHOCTh, KOHBEKIUS, H3IydeHHE), SJIeKTpU3alus Tel, B3auMOeHCTBHE
3apsioB, JEUCTBUSL DJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKAHUE, B3aUMOJECHCTBHE MAarHuTOB, JACUCTBUE
MarHMTHOTO TOJIA Ha MPOBOAHUK C TOKOM, 3JIEKTPOMAarHUTHas MHAYKIHUS) 110 OMHMCAHUIO UX XapaKTePHBIX CBOWCTB
W Ha OCHOBE OMBITOB, IEMOHCTPUPYIOMINX JaHHOE (PU3NIECKOE SIBIICHHE;

e  pacro3HaBaTh MPOSBIICHUE U3YYCHHBIX (PU3MYECKUX SBICHUH B OKPYKAIOIIEM MUPE, B TOM YHCIIC
(u3nvecKue sSBICHUS B MPHUPOAC: TIOBEPXHOCTHOE HATSHKCHUE U KANMJUIAPHBIC SIBICHUS B IPUPOJIE, KPUCTAIIBI B
npupoae, u3nydenue ConHia, 3aMep3aHue BOJOEMOB, MOPCKHE OpU3bl, 00pa30BaHUE POCHI, TyMaHa, WHes, CHera,
JNIEKTPUUECKUE SIBIICHHS B aTMocdepe, IJIEKTPUYECTBO JKUBBIX OpPTaHW3MOB, MarHUTHOE Mojie 3eMiH, apend
TIOJIFOCOB, POJIb MAarHUTHOTO TOJIS JJIS J)KU3HU Ha 3emile, MONIIPHOE CUSHUE, TIPU 3TOM NEPEBOAUTH MPAKTUUYECKYIO
3aady B y4eOHYIO, BBIICIISTH CYIIECTBEHHbBIE CBOWCTBA (MIPU3HAKHN ) (PU3HUECKHX SIBIICHHIA;

e  ONKCHIBATh 3yUEHHBIC CBOMCTBA TeN U (PU3NYECCKUE SBICHUS, HCIIONB3Ysl (U3NUCCKHIE BETHUNHBI
(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 MAIlMHBI, OTHOCUTENIBHAS BJIAXXHOCTh BO31yXa, DSJIEKTPUYECKUM 3apsj, CHila TOKa,
JMEKTPUYECKOe HaIpsKEHHE, COMPOTHBIIEHHE MPOBOIHUKA, YAEIHHOE CONpPOTHBIIEHHE BEIIeCTBa, paboTa
MOIIIHOCTh 3JICKTPHYECKOTO TOKAa), MPU ONMHMCAHWU TMPABHIBHO TPAaKTOBATh (DU3UYECKHIA CMBICI HCIIOIb3yEMbIX
BEIIMYHMH, OOO3HAYEHUSI W EAWHUIBI (DU3MYECKMX BEIHYMH, HAXOAUTh (OPMYIIBL, CBS3BIBAIOIIUE JIAHHYIO
(U3NYECKYI0 BENMYUHY C JIDYTHUMHU BEIWYHHAMH, CTPOUTh TpaUKH HM3YYEHHBIX 3aBHUCHMOCTEH (QU3MUECKHX
BEJIMYHUH;

e  XapaKTepu3oBaTh CBOWCTBA Tei, (PU3MUYECKUE SIBICHUS W MPOIECCHI, HUCIONbB3ysS OCHOBHBIC
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 SHEPTrHH, IPH 3TOM aBaTh CIOBECHYIO ()OPMYIMPOBKY 3aKOHA W 3aIMCHIBATH €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 ¢ onopod Ha 1—2 W3yYeHHBIX CBOWCTBAa (DM3WYECKUX SBICHHUH, (PU3NIECKUX 3aKOHOB HIIH
3aKOHOMEPHOCTE;

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

e  pacrmo3HaBaTh MNpPOOJIEMBI, KOTOPBIE MOXKHO PELIUTh NPU NOMOMM (DHU3UYECKUX METOMOB,
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'ISIpHBIe SIBJICHU, 3aBUCUMOCTH IABJICHHUA BO3yXa OT €ro O6’LéMa, TEMIICPATYpPbI, CKOPOCTU IIpOoLECCa
OCTBIBAHUA W HArpeBaHUA IIPpU HU3JTYUCHUU OT LBETa HSqua}Olueﬁ (HOFJ’IOH.IaIOH.IefI) MMOBEPXHOCTHU, CKOPOCTHb
HUCMapCHUs BOABI OT TEMIICPATYPhI ) KUAKOCTHU U IIJIOIIAaIN eé MMOBEPXHOCTH, JJICKTPpHU3ALUA TCI U B3aHMO)IeI>iCTBHe
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 (bOpMyJ'II/IpOBaTB MPOBCPACMBIC IIPCAIIOIOKCHUS, CO6I/IpaTB 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/I60pOB n JaTYUKOB q)HSI/I‘IeCKI/IX BCIIMYMH, CPABHUBATH
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 COIIPOTUBJICHUSA MNPOBOAHUKA OT €ro MJIWHBI, IJIOMIaIn



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/IpaTB YCTAaHOBKY H  BBIIIOJHATH HU3MCPCHHA, CIICAYS
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 MU3MEpeHUs (M3NYECKHX BeMWYMH (yAenbHas TEIIOEMKOCTh BEILIEeCTBa,
CONPOTUBJICHUE MPOBOJHHUKA, paboTa M MOIIHOCTh AJIEKTPUYECKOTO TOKA): TUIAHUPOBATH MU3MEpEHUs, coOMpaTh
JKCIIEPUMEHTANIbHYIO YCTAaHOBKY, CIIEIys MPENI0XKEeHHON HHCTPYKIIUU, ¥ BBIYUCIIATH 3HAUCHUE BETUUUHBL;

e coOironaTh MpaBwiia TEXHUKH OE30MaCHOCTH MPH padoTe ¢ 1abopaTOPHEIM 000PYAOBaHHEM;

e  XapaKTepU30BaTh NPUHIMUIBI JEHCTBUS W3YyYEHHBIX MPHOOPOB M TEXHUYECKUX YCTPOUCTB C
OIMOpOH Ha WX omucaHus (B TOM YHCIE: CUCTeMa OTOIUICHHs JOMOB, TUTPOMETp, MapoBasl TypOHHA, amIlepMerp,
BOJIbTMETP,  CYETUYMK  DJIEKTPUUECKOW  DHEPrHH, 3JEKTPOOCBETHTENbHbIE  IMPUOOpPHI,  HarpeBaTelbHbIC
ANEKTPONPHOOPH! (IPUMEPHI), IIEKTPUUECKHIE TPENOXPAHUTENH, dJIEKTPOMATHHUT, JIEKTPOIBUTATENh TOCTOSHHOTO
TOKa), HCIIOJIb3Ys 3HAHHUS O CBOMCTBAX (PU3MUYECKUX SIBJICHUI M HEOOXOAMMBIE PU3NUECKHE 3aKOHOMEPHOCTH;

e  pacro3HaBaTh MPOCThIE TEXHUYECKHE YCTPOMCTBA M W3MEPUTEIbHBIE NMPUOOPHI MO CXeMaM H
CXEMaTHYHBIM PUCYHKaM (PKHJKOCTHBIH TEPMOMETp, TEPMOC, MCUXPOMETP, TUTPOMETP, IBUTATEIh BHYTPEHHErO
CrOpaHus, DJEKTPOCKOI, PEOCTaT), COCTABIATh CXEMBbl JJIEKTPUUECKUX LEMell ¢ MOoCIenoBaTeNbHbIM U
napauieNIbHbIM COSIMHEHHEM 3JIEMEHTOB, pa3jinyasi yCIOBHbIE 0003HAUCHHUS DIIEMEHTOB JICKTPUIECKUX ITIeTel;

e  TIPUBOJWTH TPUMEPHI (HAXOMUTh WHQPOPMAIMIO O MpHUMepax) MPAKTHYECKOTO HCHONb30BAHMUS
(U3NYeCKNX 3HAHUI B MOBCEIHEBHOHN XHM3HM JUIS OOecriedeHus: 0€30IacHOCTH MpU OOpaIleHuu ¢ mpudopamu
TEXHUYECKUMH YCTPOWCTBAMH, COXPAaHEHHS 3/J0POBBS M COONIOJEHHS HOPM OSKOJIOTHYECKOTO TIOBEICHHS B
OKpY’Karolle cpee;

e  OCYIIECTBIISATH TOUCK WHQOpMaImu (u3ndeckoro cojepxkanus B HVHTepHETe, Ha OCHOBE
UMEIONMXCSI 3HAHUH M TYTEM CpaBHEHHS JOTOJHUTEIBHBIX HCTOYHHKOB BBIJICIATH HH(OpMAIHIO, 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, TPpeoOpa3oBaHus HHOOpMALIUU U3 OTHON 3HAKOBOW CHCTEMBI B IPYTYIO;

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 KCCIE0BATENBCKON NEATEIbHOCTH, IPU 3TOM IPAMOTHO HCIOIb30BaTh W3YYCHHBIA MOHATUHHBIA
ammapart Kypca (pu3uKH, COMPOBOK/IATH BEICTYIIIICHIE TTPE3eHTAINEH;

e  TIpHU BHINIOJIHEHWH y4eOHBIX MPOEKTOB M HMCCIENOBAHHMNA (DYM3MUECKHX MPOIECCOB PACIPEHeNsITh
0053aHHOCTH B TPYIINE B COOTBETCTBUH C ITOCTABIICHHBIMH 3aJ]adaMHU, CIISTUTH 32 BHIMIOJHEHUEM TIaHa JISHCTBHUH 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 pe3yabTaThl Ha 0Aa30BOM YPOBHE JIOJDKHBI OTpPakaTh
chOpMHUPOBAHHOCTH Y OOYJAFOIINXCS YMEHHIA:

e  HCIIOJBb30BATh MOHATHA: CHCTEMa OTCU€Ta, MaTepHajbHasl TOUKA, TPACKTOPHs, OTHOCUTEIbHOCTD
MEXaHMYECKOro JIBMKEHUs, nedopmarus (ympyras, miacTUdecKas), TPeHHE, LEHTPOCTPEMHUTEIbHOE YCKOPEHUE,
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 JajbHO30PKOCTb, CIIEKTPBI MCIYCKAHUS M IOTJIOIICHHUS,
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 NnaacHue Teji, paBHOMEPHOC ABHUIKCHHUC IO OKPYIKHOCTH,
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
MNpEeIOMJICHUC CBETA, IMOJHOC BHYTPCHHCC OTPAKCHUC CBCTA, PA3JIOKCHHC Oenoro ceera B CIICKTP M CJIOKCHUC
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, ACMOHCTPUPYIOMIUX IOaHHOC
(l)I/IBI/I‘IGCKOC SABJICHUC,



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 KHBOTHBIMH, 3eMJIETPACEHNE, CEHCMUYECKHE BOIHBI, IlyHaMH,
9X0, LBETa Tell, ONTHYECKUE SIBICHUSI B MPHUPOAE, OMOJIOrMYecKoe NEHCTBUE BHAMMOrO, YIbTPadHUOIETOBOTO U
PEHTI€HOBCKOTO M3y4YeHUH, eCTECTBEHHBII paJl0aKTUBHBIN (OH, KOCMUYECKHUE JIyYH, paAN0aKTUBHOE H3ITyUCHH €
MIPUPOIHBIX MHMHEPAJIOB, NEUCTBUE PAaJUOAKTUBHBIX M3JIyd€HHIl Ha OpPraHW3M 4YeJOBEKa), MPU 3TOM IEPEBOANUTH
MPAaKTUYECKYIO 3a7a9y B y4eOHYIO, BELICISATH CYIIECTBEHHBIE CBOWCTBA (MTPU3HAKHM) (PU3NUECKUX SIBICHHIA;

e  ONKCHIBATh NU3yYCHHBIC CBOMCTBA TEN U (PU3UYECKHUE SBIICHUS, UCTIONB3YS (U3NUIECKHE BETHUMHBI
(cpenHsa 1 MTHOBEHHAsI CKOPOCTb Tella MPU HEPaBHOMEPHOM JBUKEHUHU, YCKOPEHUE, ITepeMellleHre, TyTh, YIII0oBas
CKOPOCTb, CHJIAa TPEHHS, CHJIa YIIPYrOCTH, CHJa TSDKECTH, YCKOpEHHE CBOOOMHOrO MaJeHHS, BEC Tela, UMITYJIbC
TeNna, WMITyJbC CHIIBI, MeXaHW4eckass padoTa W MOLIHOCTb, TMOTEHIMAlbHAs JHEPrusl Tela, MOAHSATOrO HaJ
MIOBEPXHOCTBIO 3EMIJIH, IOTCHIIMAIbHAS YHEPTUS CKATOU NPYKHUHBI, KHHETUYECKAS! YHEPTUs, MIOJIHAasE MEXaHUYeCcKas
9HEprus, MEepPHOI W YacToTa KojeOaHWM, AJMHA BOJHBI, TPOMKOCTH 3BYKa M BBICOTa TOHA, CKOPOCTH CBETAa,
MoKa3aTellb MPEeJIOMIICHHS Cpe/ibl), MPH ONMCAHUM MPAaBHIBHO TPAKTOBATh (DU3UYECKHH CMBICT HCIOIB3YEMbIX
BEIMYHMH, OOO3HAYEHWUS! W EAMHUIBI (DU3MYECKHX BEIHYMH, HAXOAUTh (OPMYIIBL, CBS3BIBAIOIIUE JIAHHYIO
(U3NYECKYI0 BEIMYMHY C JIPYTHUMH BEIWYHHAMH, CTPOHTh Tpa(UKM HM3YYEHHBIX 3aBUCHMOCTEH (DHU3NUecKuX
BEJIMYMH;

e  XapaKTepu3oBaTh CBOMCTBa Tel, (HU3MUECKUE SBICHUS W TPOLECCHl, WCIONb3ys 3aKOH
COXPAHEHMSI SHEPTUH, 3aKOH BCEMUPHOIO TATOTEHUS, IPUHLMI CYNEPIOZULUN CUJI, IPUHLIUII OTHOCUTEIBbHOCTH
lNanunes, 3akoHbl HbIOTOHA, 3aKOH COXPAaHEHMSI MMILYJIbCA, 3aKOHBI OTPAXKEHUSI M IPEIOMJIECHUS 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 M B KOHTCKCTC CI/ITyaHI/Iﬁ
MPAKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BBISBIATh MPHYUHHO-CIIEJICTBEHHBIE CBSI3H, CTPOUTH OOBsICHEHHE U3 2—3
JIOTHYECKUX MIArOB C OMOpOi Ha 2—3 M3YYEHHBIX CBOWCTBA (DPU3MYECKUX SIBICHUH, (PU3UYECKUX 3aKOHOB HIIH
3aKOHOMEPHOCTEH;

e  pemaTh pacuéTHBIC 3a7a9n (OMMPAFOIINECS Ha CHCTEMY U3 2—3 YpaBHEHUH ), 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
peIleHNs, TPOBOUTH PACUYETHI M OIICHUBATH PEATMCTHYHOCTD TIOYYEHHOTO 3HAYCHUS (PH3MUECKON BEITUYHHEI,

e  pacrmo3HaBaTh MPOOJEMBI, KOTOpblE MOXXHO PEHINTh IMPH TIOMOIIM (U3WYECKHX METOIOB,
WCIIONIB3YSI ONMUCAHKE UCCIIENOBAaHNS, BBIIENSATE MTPOBEPSIEMOE MPEATIONIOKEHNE, OI[EHIUBATh MPABUIIEHOCTH MOPSIKA
MIPOBEICHUS WCCIIEAOBAHNUS, IENaTh BEIBOIBI, HMHTEPIIPETHPOBATH PE3YIHTATH HAOIIOIEHIH U OIBITOB;

e  IIPOBOIUTH ONBITH 10 HAOMIONECHWIO (U3MUYECKUX SBJICHUH WM (HU3MYECKHX CBOWCTB TeN
(n3yyenme BTOporo 3akoHa HpIOTOHA, 3aKOHa COXpaHEHHS O3HEPTUH, 3aBHCUMOCTh IIEpHoa KoieOaHWi
NPYKHHHOTO MasTHHKAa OT MAacChl I'py3a M JKECTKOCTH NPYXKHHBI M HE3aBUCHMOCTH OT aMIUIUTYIBl MAaJIbIX
KoJe0aHnH, MPSMOIMHEIHOE paclpoCTpaHEHHE CBETa, Pas3IoKeHHe OENoro cBera B CIEKTp, M3YYCHHE CBOHCTB
n300pakeHUsT B IIOCKOM 3epKaje W CBONCTB HM300pakKeHWs MpeaMera B coOuparomiell InH3e, HaOIoJeHHe
CIUTOIIHBIX W JIMHEHYATBhIX CIIEKTPOB M3ITYUEHHUS): CAMOCTOSTEIFHO COOMPATh YCTAHOBKY M3 M30BITOYHOTrO Habopa
000pyI0BaHMs, ONMUCHIBATH XO OIBITA U €r0 Pe3yIbTaThl, (POPMYINPOBATH BHIBOJBL;

e  MPOBOIUTH NPU HEOOXOAWMOCTH CEPUI0 MPSAMBIX H3MEPEHHH, ONpeeNss CpeaHee 3HAuYeHHE
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 JIBUKEHHH 0€3 HayaJIbHOM CKOPOCTH, IepHoza
KoneOaHni MaTeMaTH4ecKoro MasiTHUKa OT JJIMHbBI HUTH, 3aBUCHMOCTH YIJla OTPa)KeHUs CBETa OT yrja NaJeHHs U
yria OpenoMyIeHHs OT Yyria MNafeHus): IUIAaHWPOBaTbh HCCIEJOBAHUE, CAMOCTOATENBHO COOMpATh YCTAHOBKY,
(uKCHpPOBaTh PE3yNAbTATHI MOJYYECHHONH 3aBHCUMOCTH (DU3MYECKUX BEIMYMH B BUAE TaONWI M TpaduKoB, HenaTh
BBIBOJIBI 110 pE3yIbTaTaM HUCCIIEAOBAHUS;

e  MPOBOIUTH KOCBEHHBIC M3MEPEHUS (PU3NUECKUX BEIMYUH (CPEnHSSI CKOPOCTh M YCKOPEHHUE Tella
MIPHU PaBHOYCKOPEHHOM JIBM)KEHHH, YCKOPEHHE CBOOOIHOIO MaJAeHHsI, KECTKOCTh MPYKUHBL, KOA(GGULMEHT TPEHUS
CKOJIbKEHHS, MeXaHnueckasl paboTa M MOILHOCTb, YaCTOTa | Mepro KojeOaHHH MaTEMaTHYEeCKOTO U MPY>KUHHOTO
MAasiITHUKOB, ONTHYECKasi CHJIa COOMpAIOIIEeH JMH3bI, PaJIlOaKTHUBHBIM ()OH): MUIAHUPOBATH U3MEPEHHUs, COOUpPAThH



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  coOuoaTh MpaBuiIa TEXHUKU 0E30MaCHOCTH IPHU paboTe ¢ 1ab0paTOpHBIM 000PYIOBaHUEM;

. 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 pa3MEepoB MalbIX OOBEKTOB (BOJIOC, MPOBOJIOKA), YNAIEHHBIX OOBEKTOB,
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.

[IpoBeneHue wuccnenoBaHUs MO TNPOBEPKE KaKOW-TMOO TUIOTE3bl, HANpUMeEp: JAIbHOCTb
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 cujiIoBoM MUKpockone (ACM). OmnpeneneHue pa3MepoB MaJlblX 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 MOJIEKYISPHOI'O MPUTSDKEHUS 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.

OO0bscHeHune coxpaneHus GopMbl TBEPIBIX TEN 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 — 6uonorusi, reorpadus).

HccnenoBanue paBHOMEPHOTO IBHXKEHUS U OIIPENICNIEHNE €ro MPU3HAKOB.

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

Pemenue 3a1ay Ha onpeesieHrne 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 WM 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 IBIIKEHUS, sIBICHHS NUGPY3UH U pa3iuyuil MEXAy HUMHU Ha
OCHOBE II0JIOKEHUH MOJIEKYISIPHO-KUHETUYECKON TEOPUU CTPOEHMSI BELLIECTBA.

OObsicHEHHE OCHOBHBIX pa3IMYMid B CTPOCHUU Ta30B, JKUAKOCTEH M TBEPIABIX Tel C
HCII0JIb30BAHMEM IOJIOKEHUH MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU CTPOEHUS BEILIECTBA.

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

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

OOBbscHEHNE PO KaNWUISIPHBIX SBJICHUH JUIsl IOCTYIUIEHUS BOJIbI B OPraHU3M PacTEHUM.

(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 TEKYUECTH JJISl Pa3HBIX KUJIKOCTEH), JaBJIeHUs ra3a.

[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[Nil, CBI3aHHBIX CO CBOMCTBAMHU Ira30B, KUAKOCTEN U TBEPABIX TEI

O6ocHOBaHUE NPaBUI 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.

Habmionenue u  oObsiCHEHHWE  ONBITOB, OOCYXXJEHHE  MPAKTUYECKUX  CUTYyaluH,
JEMOHCTPHUPYIOIIUX pa3IUYHbIE BUIbI TEIIONEpeaauu: TEIIONPOBOHOCTb, KOHBEKIINIO, U3ITyYEHHE.

HccnenoBanue sBIIeHUS TETIOOOMEHA MTPU CMEINIMBAHUHN XOJIOIHON U TOPSYCH BOJIBI.

HaGnronenne ycTaHOBIJICHHS TETUIOBOTO PAaBHOBECHS MEXKTy TOPSYCH 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 TETNIOEMKOCTH MIPH TEIII00OMEHE.

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

Habmionenue sBieHuit ucnapeHus M KoHAeHcauuu. McciemoBaHue mpoliecca 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) OTHOCUTEIBHOW BIIAXHOCTH Bo3ayxa. HaOmronenwe mporecca
TJIABJICHUS KPUCTAILTMYECKOTO BEIIECTBA, HAIPUMED JIbJIA.

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

Omnpenenenue (U3MepeHHE) YAEIbHOW TEMJIOTHl IUIaBieHUs Jbaa. OObsCHEHHE SBICHUN
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 cUTyalMi NPaKkTUYECKOrOo MPUMEHEHHS SIBJICHWW IUIABJICHHUS W KpPUCTaJUIM3alUU,
HarpuMep, NOJyYEeHUE CBEPX- YUCThIX MAaT€pPUAJIOB, COJIEBas rPpelika v JIp.

Ananu3 paboThl U 00bSICHEHNE IPUHIUIA JEWCTBUS TEIUIOBOTO JBUTaTENs.

Brluncinenue KoJMuecTBa TEIUIOTHI, BBIACNSIIONIETOCS NPU CrOPAaHWU Pa3JIMYHBIX BHJIOB
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 n 00bsICHEHHE B3aMMOICHCTBHSI OJHOMMEHHO U PA3HOMMEHHO 3apsHKEHHBIX TETl.

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 SIBIICHUI JICKTPU3AIMH B IOBCETHEBHOMN JKH3HH.

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

HaGnrogenue onbITOB 110 MOIETUPOBAHUIO CUIIOBBIX JIMHUH 3JIEKTPUUYECKOTO TOJIS.

HccenenoBanue NeiCTBUA IEKTPUIECKOTO TOJISI HA IPOBOJAHUKU U JUIIEKTPUKHU

HaOmoienne pa3iMyHbIX BUJOB JACUCTBHS YICKTPUUISCKOTO TOKA M OOHAPY)KEHUE ITHX BHJIOB
JICUCTBHS B IIOBCEAHCBHOM KU3HMU.

COopka U UCTIIBITAaHUE HJIEKTPUUECKON 1IETH MTOCTOSTHHOTO TOKA.

H3Mepenne cuibl TOKa aMIIEpMETPOM.

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

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, TPOTEKAIOIIETO YEPE3 PE3UCTOP, OT COMPOTHUBIICHUS
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 TNapauIeIbHOTO COEIUHEHUs TPOBOJHUKOB B
JIOMAIIHUX AJIEKTPUUYECKUX CETAX.

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

Omnpenenenre padOTHI AIEKTPUUECKOTO TOKA, MPOTEKAIOIIETO 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 T'Py3a AICKTPOABUTATEIICM.

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 HaMarHM4YMBaHUs BemiecTBa. VccnenoBanue neWCTBUSL ANEKTPUYECKOTO
TOKAa Ha MATHUTHYIO CTPEJIKY.

[IpoBeneHue OMbITOB, IEMOHCTPUPYIOLIMX 3aBUCUMOCTb CHJIbl B3aUMOJCHCTBUSL KaTYILIKH C
TOKOM U MarHuTa OT CUJIbI U Ha- IPaBJIEHUS TOKA B KATYILIKE.

AHanu3 cuTyalnuid IpakTHYECKOTO MPUMEHEHHS IEKTPOMArHUTOB (B OBITOBBIX TEXHHUECKUX
yCTPOMCTBAX, MPOMBIIUICHHOCTH, MEAUIIMHE).

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

N3mepenue KIIJ[ snexkrpoasBurarenbHOl ycTaHOBKU. Pacmo3HaBaHMe M aHAIU3 Pa3IMdHBIX
MIPUMEHEHH AJIEKTPOABUTaTeNel (TPaHCTIOPT, OBITOBBIE YCTPOMCTBA U JP.)

OnbITel 1O  HKCCIAEAOBAHUIO SIBICHUSA DJIEKTPOMAarHUTHOM HHIYKIMU: HCCIEIOBAHUE
W3MEHEHUI 3HAYEHUs U HAIIPaBJIEHUs UHAYKIIMOHHOIO TOKA.

9 kJjacc

AnHanu3 u 00CyXIeHUE Pa3IMYHBIX IPUMEPOB MEXaHUUYECKOro ABIKeHHs. OOCyXIeHHE TpaHul]



MPUMEHUMOCTH MOJICNIA «MaTepuasibHasi Touka». OmnucaHue MEXaHUYeCKOTO IBMKCHHUS Pa3IHMYHBIMHU
cnocobamu (ypaBHEHUE, Ta0IHIIA, TpadUK).

AHanu3 JKU3HEHHBIX CHUTYallMid, B KOTOPBIX MPOSBISIETCS OTHOCHTEIBHOCTh MEXaHWYECKOTO
nkeHus. HaOmoneHne MeXaHW4ecKOTo JBIDKEHHSI Tela OTHOCUTEIbHO pasHbIX Tel OTCUeTa.
CpaBHeHue MyTeil U TPACKTOPUN IBMKEHUS OJTHOTO M TOTO XK€ TeJla OTHOCHTEIBHO Pa3HbIX TeJ OTCUETA.
Ananmu3 Texcra ['anuies 00 OTHOCUTENTBHOCTH JABWKEHHS;, BBITIOJTHEHUE 3aJJlaHHUI TI0 TEKCTY (CMBICIOBOE
YTEHUE).

Omnpenenenue cpeqHel CKOPOCTH CKOJBXKEHUS OpyCKa WM JBHMIKEHHS IIAapHUKa 10 HAKIOHHOMN
IUIOCKOCTU. AHaNM3 U 00CyXJeHue crnoco00B MPUOIMKEHHOTO OINpPENEIeHUs] MTHOBEHHOM CKOPOCTH.
OmnpeneneHne CKOPOCTH PAaBHOMEPHOTO JBIDKEHHS (IIApUKa B JKAIKOCTH, MOJENIU DJICKTPUYECKOTO
ABTOMOOWIIS U T. II.).

Omnpenenenue MmyTH, TPOWICHHOTO 3a JAHHBI MPOMEKYTOK BPEMEHH, M CKOPOCTH Tela II0
rpaduKy 3aBUCUMOCTH ITYTH PAaBHOMEPHOTO BMKEHUS OT BPEMEHH.

OO6cyxeHne BO3MOXHBIX  NPUHIUIOB  JEMCTBUS  NMPUOOPOB, HU3MEPSIONINX  CKOPOCTH
(ctuaoMeTpoB).

Brruuciienne nyTH ¥ CKOPOCTH IIPU PABHOYCKOPEHHOM NPSMOJIMHENHOM JBM)KEHUH TEJa.

Onpenenenne NpoMAEHHOrO MyTH W yCKOPEHMs ABM)KEHHUS Tejla MO TpaduKy 3aBUCUMOCTH
CKOPOCTH PABHOYCKOPEHHOI'O NPSIMOJIMHEWHOTO JIBUYKEHUS TEJIa OT BPEMEHHU.

OmnpeneneHue yCKOpPEHHs Tela NPU  PaBHOYCKOPEHHOM  JIBM)KEHHUM IIO0 HAaKJIOHHOM

IUIOCKOCTH.
HN3mepenue nepuosia U 4acToThl OOpalleHHs! Tejla Mo OKpYKHOCTH. OrnpeneneHue CKOpOCTH
PaBHOMEPHOI'O JABM)KEHUS TEJIaO OKPYKHOCTH.

Pemenne 3amau Ha omnpeneeHHEe KHHEMATHYECKHUX XapaKTePUCTHK MEXaHUYECKOTO
JIBVOKCHUS PA3JIMIHBIX BHJIOB.

PacrioznaBanne u mpuOMMKEHHOE OMHMCAHUE PA3IMYHBIX BHUIOB MEXAaHUUYECKOTO JBVW)KCHUS B
MPUPOJIE U TEXHUKE (Ha MpUMEpax CBOOOTHO MaJaroIINX TeJ, IBUKCHUS )KUBOTHBIX, HEOSCHBIX
TEJI, TPAHCIIOPTHBIX CPEJICTB H JIP.)

HaGmionenne u oOCyXI€HUE OIBITOB C JBHXEHHEM Tejla MPH YMEHbBIICHUU BIIMSHUS
JPYTUX TeJ, MPETSITCTBYIONIUX ABMUKEHUIO.

Anamu3 tekcra ['anuiess ¢ onmmMcaHUEeM MBICJICHHOTO AKCIEPUMEHTa, 0OOCHOBBIBAIOIIIETO
3aKOH MHEPIIUH; BBIMOJIHEHUE 3aJJaHUN MO TEKCTY (CMBICIIOBOE YTEHHUE).

OOcyxkeHre BO3MOXKHOCTH BBIMIOJIHEHUS 3aKOHA MHEPIIMU B Pa3JINYHBIX CUCTEMaX OTCUETA.

Hablmtonenre u o6CcykaeHne MEXaHUUYECKUX SIBJICHUM, MTPOUCXOSIINX B CUCTEME OTCUETA
«Tenexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JIBM)KEHUU OTHOCUTENILHO KaOuHeTa (hU3UKU.

JleficTBUS ¢ BEKTOpaMU CHUJI: BBITIOJIHEHHUE 3aJIaHUN 1O CJIOKEHUIO U BBIYUTAHUIO BEKTOPOB.

Ha6J'II-OI[CHI/IC /AN IMPOBCACHUE OIIBITOB, JCMOHCTPUPYIOHNINX 3aBUCUMOCTDb YCKOPCHHUS TCJIa
oT HpPIJ'IO)KCHHOfI K HEMY CUJIbI 1 MacCChI TEa.
AHamu3 U 00OBbsICHEHHE SIBJIEHUH C UCIIOIb30BaHUEM BTOPOI'03aKOHAa Hrrorona.

Pemmenue 3aa4 ¢ UCIONIb30BaHUEM BTOPOI'O 3aKOHa HrroTonau IIpaBuJia CJIO0KCHHUA CHUJI.
OnpeneneHI/Ie KCECTKOCTHU IIPYKUHBI.

Anannz CHTyaHHﬁ, B KOTOPBIX Ha6J'II-O,Z[aI-OTC$[ yupyrue I[e(i)OpMaI_II/II/I, U UX OOBSICHEHHE C

HCIIOJIBb30BaHHUCM 3aKOHA FYKa
Peinenue 3asa4 ¢ UCHOJIL30BAHHEM 3aKOHA FyKa
HccaenoBanue 3aBUCUMOCTH CUJIIBI TPCHUA CKOJIbKCHUA

OT CHJIBI HOPMaJIbHOTO JaBiieHusi. OOCYXIeHUE PE3yIbTaTOB UCCIICIOBAHUS.

Onpenenenue KodhPuUIMEHTA TPEHHS CKOJBKEHHUs. FI3MepeHne CUITbI TPEHUS TTOKOSI.

Pemrenne 3aga4 ¢ MCHOJIB30BaHUEM (OPMYJIBI JUISI CHITBI TPEHUS CKOJIBYKCHUSI.

AHanu3 ABYKEHUS T TOJIBKO MO ISHCTBUEM CHJIBI TSHKECTH — CBOOOIHOIO MaJICHUS.

OOBsICHEHHE HE3aBUCUMOCTH YCKOPEHHUSI CBOOOJIHOTO ITaJICHHS OT MacChl Tela.

O1ieHKa BEJIMYUHBI CHJIbI TATOTCHHUS, JICHCTBYIOMICH MEXy ABYMs TellaMu (IJIs pa3HbIX
Mace).

AHanu3 JIBWKCHHS HEOECHBIX Teld IO JCHCTBHEM CHJIBI TATOTCHHUS (C HMCIIOJIb30BaHHEM
JTOTIOJTHUTEIILHBIX UCTOYHUKOB HH(POPMAITUH ).

Pemrenne 3aau ¢ UCMONB30BaHUEM 3aKOHA BCEMHPHOI'O TATOTEHUSI U (GOPMYIIBI IS pacuéTa
CUJIBI TSKECTH.

AHanu3 OpUIMHAJIbHOIO TEKCTA, OIMCBHIBAIOLIErO IIPOSBIEHUSA 3aKOHAa BCEMHUPHOTO
TATOTEHMS; BBIIIOJIHEHNE 3a/IaHUH 110 TEKCTY (CMBICIIOBOE UTEHUE).

HaOmnronenne n o0cyX1eHHE OIMBITOB 10 U3MEHEHHUIO Beca TeJallpy YCKOPEHHOM JABUKCHUH.



AmnHanu3 ycloBUM BOSHUKHOBEHUS HEBECOMOCTHU U Iepe-TPy3KH.

Pemenue 3agau Ha onpenesieHUEe Beca Tella B Pa3jIMYHbIX yCIOBUSAX.

AHanmu3 cui, JEUCTBYIOIIMX Ha TeJo, MHokosmieecss Ha omnope. OnpenesieHue IleHTpa
TSKECTH PA3JIUYHbBIX TEN

HaGmronenne u OOCYXXKJIEHHE OMNBITOB, JAEMOHCTPUPYIOIIUX IlepeAady HUMITyJIbca MpHU
B3aMMOJICHCTBUU TEJI, 3aKOH COXPaHEHUs] UMITyJbca NMpPHU aOCOIIOTHO YIPYTOM M HEYIPYTrOM
B3aUMOJICYCTBUH TEI.

AHanu3 cuUTyaluMid B OKpYXarolleil »XU3HU C HCIOJb30BaHHEM 3aKOHA COXPAaHEHUS
HUMITYJIbCA.

Pacnio3snaBanme sIBIICHHs] PEaKTUBHOTO JABIDKECHHS B npupojaeu TexHuke (MC — Ouonorus).

IIpumenenne 3aKkoHa COXpaHEHUsI UMITYJIbCA JIs1 pacdéra pe3yJibTaTOB B3aMMOIAECUCTBUS TENI
(Ha TpuMepax HEyIpyroro B3aMMOJEHUCTBUS, YINPYroro IEHTPAJIbHOTO B3aWMOJEUCTBUS JBYX
OZIMHAKOBBIX TE€J, OJTHO U3 KOTOPBIX HEMOJIBUKHO).

Pemenne 3a1a4 ¢ HICIOIB30BaHMEM 3aKOHA COXPAHEHUsS UMITYJIbCA.

Onpenenenne paboOThl CUJIBI  YOPYTOCTH NpU  MOJAbEME TIpy3a C HCHOJIb30BaHUEM
HENOJABMYKHOTO U MOJABHKHOTO OJIOKOB.

HN3mepenne MOIHOCTH.

N3mepenue noTreHuanbHON 3HEprun ynpyro 1epopMUpPOBaHHON MPYKUHBI.

HN3mepeHne KMHETHYECKOM SHEPIUHU Tela MO0 JUIMHE TOPMO3HOTO Iy TH.

OKCIEpUMEHTAJIbHOE CPABHEHNE WM3MEHEHUsS] NOTECHIMAIBHOW U KUHETUUYECKOW dHEpPrui Tena
IIPYU ABM>KEHUU 110 HAKJIOHHOW TNIOCKOCTH.

OKCIIepUMEHTaJIbHAasl MPOBEpPKa 3aKOHA COXPAHEHUsS MEXAHWMYECKOW DHEPrum MpH
CBOOOIHOM IMTaECHUMU.

IIpumenenne 3aKk0Ha COXpaHEHUsI MEXAHWYECKOM YHEPrur JUIs pacué€ra MOTECHUUAIBHON M
KHHETUYECKON »HHeprul Tena. PemieHwe 3agady C  MCIOJIB30BAHMEM 3aKOHA COXPAHEHUS
MEXaHUYECKOW YHEPTrUH.

HaGmronenne koneGaHui TOJ JEHUCTBHEM CHJI TSHKECTH M YIPy- TOCTH U OOHApPYKEHHE
MOJ00HBIX KOJICOAHUM B OKPY>KAIOIIIEM MHPE.

Ananmm3 kosieOaHWM Tpy3a Ha HATU U Ha mpyxuHe. OmnpeneneHue 4acTOoThl KOJeOaHUM
MaTeMaTH4YeCKOT0 U MPYKUHHOTO MassTHUKOB.

HaOmionenrne m oObsCHEHUE sIBJICHUs pe3oHaHca. lcciemoBanue 3aBUCMMOCTH TEepuoja
KoJIeOaHUH MOJBEIIEHHOTO K HUTH Ipy3a OT JJIMHBI HUTH.

[IpoBepka HE3aBUCUMOCTH IMEpHOJia KoJeOaHUM Trpy3a, MOJBEHIEHHOI'O K JIEHTE, OT MacChl

rpysa.

Habmonenue u obCyk1eHue OMbBITOB, IEMOHCTPUPYIOIIUX 3aBUCUMOCTh Mepuoga KosebaHui

IPYXUHHOI'O MasTHHUKAOT MACCHI I'py3a U KECTKOCTH IIPY>KHWHbI.
HpI/IMCHeHI/IC MAaTEMATUYICCKOI'O U IPYKUHHOT'O MAassTHUKOB.

B KaQ4UE€CTBC MOI[CJ'ICI‘;I JJIA OIIMCAaHMA KOoJIeOaHui B OKpPY>XKarolieM MUpe.
Pemmenue 3a1a4, CBA3aHHBIX C BBIYHCJICHUCM UJIN OLICHKOM 4aCTOThI (nepno;la) KoJIeOaHuii

OOGHapyKeHHe U aHAJIU3 BOJIHOBBIX SIBJICHUH B OKPY>KaIOIIEM MUPE.

Habmionenne pacopocTpaHeHHsT TPOAOJBHBIX M IMOMNEPEYHBIX BOJIH (HA MOJENH) U
oOHapyKeHHE aHAJIOTHUYHBIX BUJOB BOJIH B IPUPOJIE (3BYK, BOJISIHBIC BOJIHBI).

Brruncnenve niMHBI BOJIHBI U CKOPOCTH PACIpOCTPAHEHHUSI 3BYKOBBIX BOJIH.

DKCIEPUMEHTAIBHOE OINPEIeICHUE TPAHUIl YaCTOThI CIBIIIMMBIX 3ByKOBBIX KOJIEOaHU.

HaOmnronieHre 3aBUCHMOCTH BBICOTHI 3ByKa OT 4YacTOThl (B TOM YHCIIE C MCIIOJIb30BAHHEM
MY3BIKaJIbHBIX HHCTPYMEHTOB).

HaOnronenne u o0bsiCHEHHE SBIEHUSI aKyCTHUECKOIO pe30HaHca.

AHanu3 OPUTHHAIBLHOTO TEKCTa, MOCBAMIEHHOTO MCIIOIb30BaHUIO 3ByKa (MJIM YyIbTpPa3ByKa) B
TeXHHUKE (DXOJIOKalMs, YIbTPa3BYK B MEIUIIMHE W Jp.); BBINOJHEHUE 33JaHUM 1O TEKCTY
(cMBICIIOBOE UTEHHE)

[TocTpoenne paccyxaeHuN, 0OOCHOBBIBAIOIINX B3aMMOCBS3b AJIEKTPUUECKOTO U MarHUTHOT'O
MOJIEN.

DKCIEPUMEHTAIbHOE M3yY€HHE CBOMCTB 3JIEKTPOMATHUTHBIX BOJIH (B TOM YHUCJE C MOMOIIBIO
MOOMJIBHOTO TenedoHa).

AHanM3 peHTI€HOBCKUX CHUMKOB YE€JIOBEYECKOI0 OpraHu3Ma.

AHanM3 TEKCTOB, OMUCHIBAIOIINX MPOSIBIICHUS 3JIEKTPOMAarHUTHOTO HU3JIYYE€HHUs B IIPUPO/IE:
JKHUBBIE OPTaHU3MBbl, U3JIy4Y€HUsI HEOECHBIX TeN (CMBICIOBOE YTCHUE).

Pacnio3naBanue U aHanW3 pa3IUYHBIX MPUMEHEHHUH 3JIGKTPOMAarHUTHBIX BOJIH B TEXHHKE.



Pemenue 3anau ¢ ucmosib3oBaHUEeM (HOPMYIT JIsI CKOPOCTH AJIIEKTPOMArHUTHBIX BOJIH, JJTUHBI
BOJIHBI M YaCTOTHI CBETA

HaGmroneHue onbITOB, JIEMOHCTPUPYIOIINUX SIBICHHE MPSIMOJMHEWHOTO PacIpOCTpaHEHUS
cBeTa (BOZHMKHOBEHME TE€HM M MOJYTEHM), MU UX HHTEpHpeTaluus C HUCIOJb30BAaHUEM IOHSTHUS
CBETOBOT'O J1y4Ya.

OOBbsiCHEHHE U MOJEIINPOBAHUE COJIHEUHOTO U JIyHHOT'O 3aTMEHMI.

HccnenoBanne 3aBUCUMOCTH YTJIa OTPAXKEHUSA CBETOBOIO JIy4aOT yIJjla IaJCHUs.

H3ydenue cBOMCTB n300pakeHUs B TNIOCKOM 3epkayie. HaGmoneHne 1 oObSICHEHHE OTBITOB
10 TMOJYYCHUIO0 W300paKCHW B BOTHYTOM WM BBIMYKJIOM 3epkanax. HaOirojieHue u oObsiCHEHUE
OIBITOB IO NPEJIOMJICHUIO CBE€TAa HA TPAHUIE PA3JIMYHBIX CPENl, B TOM YHUCJIE ONBITOB C IOJHBIM
BHYTPEHHUM oOTpaxkeHuem. MccienoBanme 3aBUCMMOCTH yrJjla NPENOMIIEHUS OT yrja IaJICHUs
CBETOBOTI'O JIy4ya Ha TPaHULIE «BO3YyX—CTEKIIO».

Pacno3HaBanue SBICHUNW OTpaX€HHUST W TPEJIOMJICHHUS CBE€Ta B IIOBCEIHEBHOW >KHU3HMU.
Ananu3 u 00BbsICHEeHHUE SIBJICHUSI ONITUYECKOTO0 MUPaXKa.

Pemienne 3amay ¢ MCNOIb30BAHUEM 3aKOHOB OTPAKEHHUS U MIPEJIOMIIEHUS CBETA

[Momyuenue n300pakeHUN C MOMOIIBIO COOMPAIOIICH U pacCEeHBAIOIICH JIUH3.
Onpenenenne GPOKyCHOro pacCTOSIHUS U ONTHUYECKOW CHIIBI COOMpPAOIEH JTUH3HI.
AHanmu3 ycTpoWcTBa M NpHUHLMIIA JEUCTBUS HEKOTOPBIX OINTHYECKUX MPUOOPOB:

¢doToanmapara, MUKpOCKOIIA, TEJIECKOTa
(MC — 6uonorus, acTpOHOMUS ).

AHanu3 sBJIEHUH ONMM30PYKOCTH U JAJIbHO30PKOCTH, NMpUHIMNOA AeUcTBUS O0ukoB (MC —
ouosiorus).

Hab6aronenue mo pas3inoKeHuo 6eoro cBeta B cnektp. Habmronenue n oObsICHEHHE OTNBITOB
IO TIOJTYYCHHIO O€JIOTO CBETa MPH CI0KEHUH CBETa Pa3HBIX IIBETOB.

HpOBeJIeHI/Ie U O00BSICHEHNE ONBITOB II0 BOCIIPUATUIO OBETA MNPEAMETOB IIPHU UX Ha6J'IIO)IeHI/II/I
yepe3 HBETOBbIC PUITBTPHI (IIBETHBIC OYKH).

OOcyxneHue 1enu oneIToB Pesepdopraa mo ucciaesoBaHuo aTOMOB, BBABMIKCHHE THIIOTE3 O
BO3MOXKHBIX pe3yJIbTaTaX OIbBITOB B 3aBUCHMOCTH OT TMPEAIOIIaraéMoro CTPOCHHS aTOMOB,

(hopMynupoBaHuE BHIBOJOB U3 PE3YJIbTATOB OMBITOB.
OOcyxeHre NpoTUBOPEUNi IJIaHETapHOW MOJIENIU aToMa.

Y OCHOBaHUU JJIs1 THUIOTE3bl bopa o cranroHapHBIX OpOUTAX AJIIEKTPOHOB.
HaOmtogeHue CIUIOMIHBIX M JIMHEHYaThIX CHEKTPOB M3JIYyYE€HUS PA3IMYHBIX BEIIECTB.
OO0bsicHEeHnE JIMHENYAThIX CHEKTPOB MU3JTYyUYECHUS

OO0cyxIeHre BO3MOXKHBIX THIIOTE3 O MOACIISIX CTpOoeHUs siapa. OnpeaeneHue cocrasa saep
M0 3aJaHHBIM MAacCOBBIM W 3apsiIOBBIM YHCJIaM M 10 TOJIOKCHHIO B MEPHOJUYECKON CHCTEME
anemMeHToB (MC — xumus).

AHanmn3 W3MEHCHHUsI COCTaBa sipa M €ro IOJIOKCHHS B TIEPHUOJMYCCKON CHCTeMe IpHu

a-paanoaktuBHOoCcTH (MC — xumus).
HccnenoBanne TpeKkoB a-yacTHIl MO TOTOBbIM ¢oTorpadusm. OOHapyKeHHE U H3MEpEeHUe
paauanoHHOTrO (hOHA C TMTOMOIIBIO JO3UMETPA, OIICHKA €r'0 HHTEHCUBHOCTH.

AHain3 OWOJIOTMYECKUX W3MEHCHUM, MPOUCXOJSIIUX I10JI JICHCTBUEM pPaJHMOAKTUBHBIX
m3nyuenut (MC — Ouonorus). Mcrionb3oBaHue paguoaKTUBHBIX U3nydeHU B Menuiuue (MC —
ounosorus).

Perrenue 3amad ¢ MCHOJIb30BaHUEM 3aKOHOB COXPAHEHHSI MACCOBBIX M 3apsIOBBIX YMCEI Ha
ompeeseHUe pe3yJbTaTOB SACPHBIX pEakIuil; aHaln3 BO3MOXXHOCTH WJIM HEBO3MOXKHOCTH
simepHor peakiuu. OleHKa SHEPTUH CBS3U SJIEP C UCTOJIb30BaHUEM (HOpPMYJIbl DUHIIITEIHA.

OOcykeHne IepCeKTHB UCTIOIB30BaHUS YIIPABISIEMOT0 TEPMOSIIEPHOTO CUHTE3A.

OOcyxaeHrne TMPEeUMYIIECTB ¢ HDKOJIOTHUECKUX MpOOJIeM, CBS3aHHBIX C SJIEPHOM
sHepretukoit (MC — skonorus).

BrimonHenne — y4yeOHBIX — 3adaHui, TpeOYIOUIMX  JIEMOHCTPAlMM  KOMIIETEHTHOCTEH,
XapaKTEPU3YIOIIUX €CTECTBEHHOHAYYHYIO I'PAMOTHOCTb:

- IPUMEHEHMs] TOJIyYEHHBIX 3HAHMH JUIsI HAy4HOro OOBSCHEHUS (PU3NYECKUX SBICHUN B
OKpY’Karollel NpupoAe U TMOBCEIHEBHOM >KU3HU, a TaKKe BBIABICHUS (PU3UUECKUX OCHOB psijia
COBPEMEHHBIX TEXHOJIOTUN;

- NPUMEHEHHUS OCBOEHHBIX HKCIEPUMEHTAJIBHBIX YMEHHMH I UCCIIETOBAHUS (PU3ZUUECKUX
SIBJICHUH, B TOM 4HCJI€ I IPOBEPKHU I'MIIOTE3 U BBISBIICHUS 3aKOHOMEPHOCTEM.

Pemienue pacuy€THbIX 3a7a4, B TOM YHCJIE MPEAIOAraloiiuX HCHOJb30BaHUE (U3UYECKON



MOJIEJI 1 OCHOBAHHBIX Ha COAECP>KaHUU PA3IMYHBIX Pa3/IeioB Kypca (PU3MKHU.
Brimomnenue un 3aliyTa TIPYHNIIOBBIX WM HWHAWBUAYAJbHBIX IIPOCKTOB, CBA3AHHBLIX C
coziep’)KaHuEeM Kypca (PU3UKH.

CHUCTEMA OIEHKHA JOCTHXKEHUHA OBYYAIOIINXCHA
OueHka yCTHBIX OTBETOB YYAIIMXCH.

Ounenka 5 craBUTCS B TOM CIIy4ae, €CJIM yJalluiics MoKa3blBaeT BEPHOE IOHUMaHuE (PU3HYECKOM
CYILIHOCTH PACCMATPHUBAEMBIX SIBJICHUI U 3aKOHOMEPHOCTEM, 3aKOHOB M TEOPHUIL, 1a€T TOYHOE
OTpE/IeNIEHUE U UCTOJIKOBAHNE OCHOBHBIX MOHATUHN U 3aKOHOB, TEOPHHL, a TAKXKe MPaBUIbHOE
onpeseneHue GU3NUSCKUX BEITUIHH, UX SAHHHI] U CTIOCOO0B U3MEPEHUS; TIPABUIIHLHO BBITIOTHSICT
YepTekKH, CXeMbI U TpapUKU; CTPOUT OTBET MO COOCTBEHHOMY ILJIaHY, COMPOBOKIAET paccka3 HOBBIMU
puMepamMu, yMeeT MPUMEHSTh 3HAaHUS B HOBOW CUTYallUH MPHU BHITIOJTHEHUH MPAKTHYECKUX 3a/T1aHH;
MOXET YCTaHABIIMBAThH CBSA3b MEXKITY U3Y4a€MbIM M paHee N3YYCHHBIM MaTepUaJioM Mo Kypcy pu3ukw, a
TaKKe C MaTepUaJIOM YCBOCHHBIM MIPH U3YUYEHUHU PYTUX MPEIMETOB.

Ounenka 4 craBUTCS B TOM CJIy4ae, €CJIM OTBET YUEHHKa YI0BIETBOPSET OCHOBHBIM TPEOOBAaHUSIM K
OTBETY Ha OLIEHKY 5, HO 06€3 UCNOJb30BaHKs COOCTBEHHOI'O IJIaHA, HOBBIX IPUMEPOB, 0€3 MPUMEHEHUS
3HaHWUI B HOBOM CUTyaluu, 0e3 UCIOJIb30BaHUS CBA3EH ¢ paHee W3YYeHHbIM MaTepHalioM, YCBOCHHBIM
MIPU U3YYEHUU IPYTUX MPEIMETOB; €CIIH YUALIUICS JOMYCTUII OJJHY OLINOKY WJIN He OoJiee IByX
HEZ0YETOB U MOKET UCTIIPABUTh UX CAMOCTOSTEIBHO HIIA C HEOOJIBIIONW MOMOLIBIO YUUTEIS.

Ounenka 3 cTraBUTCS B TOM CJIy4ae, €CJIM yYalluiics MpaBUiIbHO MOHUMAET GU3UYECKYIO CYIIHOCTh
paccMaTpuBaeMbIX SIBJICHUI U 3aKOHOMEPHOCTEH, HO B OTBETE UMEIOTCSI OT/ETIbHBIE TPOOEIbl B YCBOCHUH
BOIIPOCOB Kypca (pU3UKH; HE IPENATCTBYET JaIbHENUIIEMY YCBOCHUIO MPOrPAMMHOTO MaTepuaia, yMeer
MIPUMEHSTh MMOJTYyICHHBIC 3HAHUS MIPU PEIICHUH MPOCTHIX 3aJ1a9 C UCIIOIH30BAHNEM TOTOBBIX (JOPMYII, HO
3aTpyaHSAETCS MPU PELISHUH 33/1a4, TPEOYIOIINX IPeoOpa3oBaHus HEKOTOPBIX POPMYIT; TOTYCTHII HE
OoJiee oTHOM TPyOOi U OTHON HErpyOOi OIMOKH, He O0JIee NBYX-TPEeX HErPyObIX HETOUYETOB.

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

Ouenka 1 craBuTCs B TOM Cily4ae, €CJIM YUEHUK HE MOKET OTBETUTh HU Ha OJMH U3 MOCTABJIEHHBIX
BOIIPOCOB.

OuneHka NMCbMEHHbIX KOHTPOJIBLHBIX PadoT.

Onenka 5 craBuTcs 3a paOoTy, BBINOJIHEHHYIO OJIHOCTBIO 0€3 OIMOOK U HEJI0UETOB. _

Ouenka 4 craButcs 3a paOoTy, BBIIOJIHEHHYIO IIOJIHOCTBIO, HO IIPU HAJIMYMU He Oojiee 0IHOM
OLIMOKM U OJJHOTO HEJ0YeTa, He Ooiee TpeX Hel0UeTOB.

Ouenka 3 craButcs 3a paboTy, BBIIOJTHEHHYIO Ha 2/3 Bcell pabOThI MPaBUIIBHO WK TPU
JoTyieHun He OoJiee o1HOM rpyOoit ouOKy, He 6oJiee TpeX HerpyObIX OMIMOOK, OHON HErpyooi
OLIMOKU U TpeX HEJIOUETOB, IPU HAJTMYUH YETHIPEX-TIATH HEJOUYETOB.

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

Ouenka 1 craButcs 3a paboTy, HEBBIIIOJHEHHYIO COBCEM MJIH BHITIOJIHEHHYIO C TPYObIMU
OLIMOKaMU B 331aHUSX.

Onenka J1a00paTopHBIX padoT.

Ouemca 5 craBuTCS B TOM cJIyqac, eCJin yanHﬁCH BBITIOJITHUIT pa60Ty B IIOJIHOM 00BEME C
CO6J'IIO,Z[CHI/ICM HCO6XOHHMOﬁ MOCJICAOBATCIIBHOCTH ITPOBCACHUA OIIBITOB U I/ISMCpCHHﬁ; CaMOCTOATCIIbHO
" pallMOHAaJIbBHO MOHTHUPYCT HCO6XO,Z[I/IMOC OGOpy,[[OBaHI/IC; BCC OIIBITHI ITPOBOJUT B YCIIOBHUAX U PCIKUMAX,
O6CCHC‘{I/IBaIOH_II/IX MOJIYYCHHC MIPABUJIBHBIX PE3YJIbTATOB U BbIBOJIOB; CO6J'IIOI[8.CT TpC6OBaHI/I$I IMpaBUI
0e30I1acHOTo Tpyda; B OTYETC NPABUIJIBHO U dKKYPATHO BBIINIOJIHACT BCC 3aIllUCH, Ta6J'II/II_IBI, PUCYHKH,
YCPTCIKU, Fpa(pI/IKI/I, BbIYUCJICHUS, IIPABUJIBHO BBITIOJIHACT aHAJIU3 HOFpCH.IHOCTCfI.



Ouenka 4 cTaBUTCS B TOM CIIy4yae, €ClId yJalluiics BBIIOIHUI paboTy B COOTBETCTBUU C
TpeOOBAHUSMU K OLICHKE 5, HO JIOMYCTHJI JIBA-TPH HEJ0UYETa, HE O0Jiee 0THON HerpyOol OMMUOKH U
OJIHOTO HEJI0YETA.

Ouenka 3 cTaBUTCS B TOM CiTydyae, €ClId yJaluiics BBIIOIHUI paboTy He TOJTHOCTHIO, HO 00BbeM
BBIIIOJIHEHHOW YacTH TaKOB, YTO [IO3BOJISIET MIOJIYYUTh IPABUIIbHBIE PE3YIbTAThl U BBIBOJIbI, ECJIU B XOE
MIPOBEICHUS OIBITA M U3MEPEHUH OBLIN IOMYIICHBI OITHOKH.

Ouenka 2 cTaBUTCS B TOM CITydae, €CJIM yJalluics BBIIOJIHII paboTy HE MOIHOCTHIO H 00BeM
BBINIOJIHEHHOW pabOThl HE MO3BOJISIET C/IENIaTh IPABUIIbHBIE BHIBO/IbI, BHIYMCIEHUS; HAOIIOACHUS
IIPOBOJMIINCH HEMPABUIIBHO.

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

Bo Bcex ciydasx oleHKa CHHKAETCs, €CIIM yJalluicsl He coOIo1a TpeOOBaHUI PaBHil
0€e30ImacHOTO Tpy/Ia.

I. I'pyObie ommoku.

1. He3nanue omnpeneneHuii OCHOBHBIX TIOHITHH, 3aKOHOB, TIPABUJI, MOJIOKEHUN TeopuH, Gopmy,
OOLIENPUHATHIX CUMBOJIOB, 0003HaUEHUS PU3NYECKUX BETUYNH, EAUHUILY U3MEPEHUSI.

2. HeymeHune BBIJIENATH B OTBETE TJIABHOE.

3. HeymeHune npuMeHsITh 3HaHMS ISl pelIeHUs 3a/1ad U 0OBbsICHEHUS! PU3NYECKUX SBICHUI;
HEMpPaBWIBHO CPOPMYIHPOBAHHBIE BOIIPOCHI, 3aJaHUsI UJIM HEBEPHbIE 0OBICHEHUS X0a UX PEIICHMUS,
HE3HaHUe MIPUEMOB PEILIEHUS 3a/a4, aHAJIOTHYHBIX paHee pPelIeHHBIM B KJlacce; OMMOKH, TOKa3bIBAIOIINE
HEMpaBWIbHOE IOHUMaHKUE YCIOBUS 3aJ]a4i WM HEMPABUIIBHOE UCTOJIKOBAHUE PELICHUSI.

4. HeymeHnue uuTath U CTPOUTH papUKu U MPUHIUITHAIIBHBIE CXEMBbI

5. HeymeHnue norotoBuTh K paboTe YCTAaHOBKY WJIH JIaOopaTOpHOE 000py10BaHUE, TPOBECTU
OTIBIT, HEOOXOIMMbIE pacUeThl UM MCTIOJIb30BaTh MOJIyY€HHbIE JAaHHbBIE JJIs1 BEIBOJIOB.

6. HeOpexHoe oTHOIIEHHE K Jab0paTopHOMY 000pPYIOBAaHUIO U U3MEPUTEIBHBIM IPUOOPAM.

7. Heymenue onpeenuTh MoKa3aHUs U3MEPUTEIILHOTO MPUOOpa.

8. Hapymenue tpeboBaHuii ipaBmil 0€301MaCHOTO TPY/ia MPHU BHITIOJIHEHUH YKCTICPUMEHTA.

I1. HerpyOnblie ommoku.

1.HetouHnocTtu GhopMynmupoBOK, OTIpEICTICHN, 3aKOHOB, TEOPHH, BRI3BAHHBIX HETIOJHOTON OTBETA
OCHOBHBIX IPU3HAKOB OIpeesieMoro moHsATHs. OmulOku, BbI3BaHHbIE HECOOTIOACHUEM YCIOBUN
MIPOBEJICHUS OTIbITA U U3MEPEHU.

2.01mubKu B YCIOBHBIX 0003HAYEHUSIX HA MPUHIUITHAIBHBIX CXeMax, HETOUHOCTH YepTexeil,
rpauKoB, CXEM.

3.IIpomyck minu HETOUHOE HAMMCAaHUE HAUMEHOBAHUM €TUHUI] PU3NYECKUX BEIHUMH.

4. HepanroHaJIbHBIN BEIOOP X012 pEIICHUS.

III. HepoueTnl.

1.HepanuoHainbHbIC 3alTUCH TP BRIYUCIICHUSX, HEPAIIMOHAIBLHBIC IIPUEMbI BBIYUCIICHUH,
peoOpa3oBaHUi U PELICHUS 33/1au.

2.Apudmerndeckue OnMOKN B BBIYMCICHHUSX, €CJIU 3TH OIIHOKU TPy00 HE MCKaXAIOT PeabHOCTh
MOJIy4CHHOTO pe3ysIbTara.

3.01/enbHbIC TOTPEITHOCTH B (GOPMYITMPOBKE BOIIPOCA MM OTBETA.

4.HeOpexHOoe BBIMOJIHEHUE 3aIluCcel, uepTexel, cxeM, rpadukos.

Opdorpaduueckre U TyHKTyallHOHHBIE OIIHOKH.

Ounenka npoexra.

Beicokuit ypoBeHb - OTMETKA «5»

1. IIpaBUIbHO OHATHI LIEJb, 3a/1a4H BBIIIOJHEHUS IPOEKTA.

2. CobmroieHa TEXHOJIOTHS UCTIOIHEHUS IPOEKTa, BbIIEP>KaHbl COOTBETCTBYIOIINE JTAllbI.
3. [Ipoekt odopMIIeH B COOTBETCTBUU C TPEOOBAHUSMU.

4. TIposiBieHbI TBOPYECTBO, MHULINATUBA.

5. IIpenpsaBneHHBIN NIPOAYKT ACATEIBHOCTH OTIIMYAETCS BBICOKMM Kau€CTBOM MCIIOJIHEHMUS,
COOTBETCTBYET 3as1BJIEHHOU TEME.



[ToBpIlIEHHBIN ypOBEHD - OTMETKA «4)

1. [IpaBUIBHO MOHSATHI 1I€JTb, 33]JaUU BBIIOJHEHHUS IPOEKTA.

2. CoOroieHa TEXHOJIOTHSI UCTIOJTHEHUS TIPOEKTA, ITAIbl, HO JOMYIEHbI HE3HAUYNUTEIbHBIC ONTHOKH,
HETOYHOCTH B 0(pOpMIICHHUH.

3. IIposiBiIEHO TBOPUYECTBO.

4. IlpenbsaBieHHBIN MPOIYKT AEATEIBHOCTH OTINYAETCS BBICOKMM Ka4yeCTBOM HCIIOJTHEHHUS,
COOTBETCTBYET 3asIBJICHHOU TEMeE.

bazoBblii ypoBeHb - OT™METKA «3»

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

2. CobmroieHa TEXHOJIOTHS BBITIOJIHEHHSI TPOEKTa, HO UMEIOTCS 1-2 omuOKY B 3Tanax miv B
oopMIICHHHN.

3. CaMOCTOSITENTFHOCTD MIPOSBIIEHA HA HEJOCTATOYHOM YPOBHE.

Huzkuit yposens - OTmeTka «2»
HpOGKT HC BBIINNOJIHCH WUJIM HE 3aBCPUICH

TecTtupoBanue

OtMeTka «5» cTaBUTCS, €CIIM YUEHHUK BBIMOIHUI MpaBuiibHO OT 80% 10 100% oT obuiero uncna
0aIoB

OT1meTKka «4» CTaBUTCS, €CITM YUCHHUK BBITIOJHIII TTPaBUILHO OT 60 % 1mo 79% oT ol1ero yucna
0aioB

OT1meTKka «3» CTaBUTCS, €CIIM YUSHHUK BBITIOJHWI TPaBUILHO OT 35 % 1m0 59% oT o6miero uncna
0aioB

OTMeTKa «2» CTaBHUTCS, €CIIM YICHHUK BBITIOJIHIII IPABHIILHO MeHee 35 % oT olmiero uncia
0aioB

WU HE IPUCTYIWI K paboTe, WM HE TIPEACTaBUII Ha IPOBEPKY.

TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
Ne HaumenoBanue tembl | Kos-Bo daexkTpoHHbIe (HUGpoOBHIE)

n/n 4acoB oOpa3oBaTe/ibHbIE pecypchl

1 ®dusnka u e€ posb B 6 bubnuorexa [JOK
MO3HAHUHU OKPYKAFOIIIETO https://m.edsoo.ru/7f416194
MUpa

2 [TepBoHauanbHBIC 5 bubmuoreka [JOK
CBCACHHS O CTPOCHHUHM https://m.edsoo.ru/7f416194
BEIIICCTBA

3 JIBro>keHue U 21 bubnuorexa [JOK
B3aMMOJICHCTBHE TET https://m.edsoo.ru/7f416194

4 JlaBneHue TBEPIBIX T, 21 bu6mmoreka [IOK
KUJIKOCTEH U ra30B https://m.edsoo.ru/7f416194

5 PaGoTta 1 MOIIHOCT. 12 bu6moreka [JOK
OHeprust https://m.edso0.ru/7f416194

6 Ypok 1 Bbubmuotexa [JOK
IPO(OPHEHTALMOHHOH https://m.edso0.ru/7f416194
HaIpPaBJICHHOCTH

7 PeszepBHOe Bpemst 2 bubmmorexa [JOK
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Hroro 68 yacos
8 KJIACC
Ne HaunmenoBanue tembl | Koi-Bo DJIeKTpOHHbIe (LM (POBbIE)
n/n 4acoB o0pa3oBaTe/bHbIE pecypChl
1 TennoBkle ABJICHUS 28 bubmnoreka LIOK
https://m.edsoo.ru/7f4181ce
2 DnexTpuyecKkue u 37 bubnuoreka [IOK
MAarHuTHBIC SBJICHUS https://m.edsoo.ru/7f4181ce
3 Ypok 1 bubmmoreka [JOK
PO (OPUCHTALIMOHHO https://m.edsoo.ru/7f4181ce
HaIPaBJICHHOCTH
4 PezepBHoe Bpemst 2 bubnuotexa [JOK
https://m.edsoo.ru/7f4181ce
Hroro 68 yacos
9 KJIACC
Ne HaumenoBanue tembl | Kos-Bo daekTpoHHbIe (HU(POBHIE)
n/n 4acoB oOpa3oBaTe/ibHbIE pecypchl
1 MexaHHYeCKHE SBICHUS 40 bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6
2 MexaHn4ecKre 15 bu6mmoreka [IOK
KOJICOAHHUS! ¥ BOJIHBI https://m.edsoo.ru/7f41a4a6
3 DIIEeKTPOMarHuTHOE I0JIe 6 bubnuorexa [JOK
1 3JICKTPOMAarHUTHBIC https://m.edsoo.ru/7f41a4a6
BOJIHBI
4 CBeTOBBIC SIBJICHUS 15 bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6
5 KBaHTOBBIC sIBIICHHS 17 bubnuorexa [JOK
https://m.edsoo.ru/7f41a4a6
6 Ypok 1 bubmuoreka [JOK
NpO(OPHCHTALNOHHOM https://m.edsoo.ru/7f41a4a6
HaIpPaBJICHHOCTH
7 IToBTOpPUTENBHO- 8 bubnuorexa LIOK
0000Mmaromui MOTyIIb https://m.edsoo.ru/7f41a4a6

Hroro

102 yaca
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