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ITOACHNTEJ/IBHASA 3ATIMCKA

Ilporpamma 1o ¢u3MKe Ha YPOBHE OCHOBHOrO 06ijero oGpa3oBaHus
COCTaB/ieHa Ha OCHOBE IOJIOKeHWH W TpeOOBaHMM K Pe3y/lIbTaTaM OCBOEHHUs Ha
0a3oBOM ypOBHe OCHOBHOM 00pasoBaTelbHOW TMPOrpamMMbl, IIpe/CTaBAeHHLIX B
@I'oC 00Q, a Takxke c yuéToM (pefepaibHOM paboueli TIporpaMMbl BOCITUTAHUS U
Komnijernijuu mnpenofaganus yueOHoro npegMera «DU3UKa».

CopepxkaHue TMporpaMmbl M0 (U3MKe Hampae/ieHO Ha (opMUpOBaHUe
eCTeCTBEHHOHAYYHOW TI'PAMOTHOCTH O0OyYarolUXCsd W OpraHW3alyi KM3yYeHHs
(U3MKM Ha fesTelbHOCTHOW OCHOBe. B Tiporpamme o (M3MKe YUYUTLIBAIOTCS
BO3MOXXHOCTM y4ueOHOTo IipefMeTa B peanusaijuu Tpebosaumuii ®T'OC 000 k
TJIAHUPYEMBIM JIMYHOCTHBIM Y MeTallpeMeTHbIM pe3y/bTaTaM 00yueHus, a TakxKe
MEeXIPeZMEeTHbIe CBS3H €CTeCTBeHHOHAYYHBIX yueOHBIX ITDPeJMETOB Ha YPOBHE
OCHOBHOrO0 0011[eT0 06pa3oBaHus.

IIporpamma 110 (u3KKe ycTaHaBIUBAET paclpesesieHre yueOHOro MaTepraa
10 rojam obyueHus (0 Kjaccam), TIpeZjiaraeT MpUMepHYIO M0C/IeJoBaTebHOCTb
U3yuyeHUs TeM, OCHOBAaHHYIO Ha JIOTMKe pDasBUTHA IPEAMETHOT0 COZEp)KaHHSI U
yuéTe BO3paCTHBIX 0COOEHHOCTEH 00yUaroIxcs.

IlporpamMma 1o ¢usuke paspaboTaHa C 1IefbI0 OKa3aHHA METOJUYecKOu
TTIOMOLIIM YUUTEJTI0 B CO34aHny paboueli MpOrpaMMEI 110 yueOGHOMY TIpeIMeTy.

Du3vKa SIB/SETCA CUCTeMO0Opa3yOIIUM /IS eCTeCTBEHHOHAYUHBIX Y4eOHBIX
NPEeJMETOB, TOCKOLKY (PM3MYeCKHe 3aKOHBI JIE)KaT B OCHOBE IIPOLECCOB U
SB/IEHUM, W3y4YaeMbIX XHMHel, Ouomorver, acrpoHomueld u  (U3HIECKOM
reorpadmeri, BHOCHMT BKJaJ B  eCTECTBEHHOHAyUHyH0 KapTHHY MHUpa,
peJoCTae/sieT Haubosee scHele 00pasijbl NPUMEHEHHs HAyuyHOro MeToja
TI03HAHWs, TO €CTh CIIOCo0a MoTyYeHNs OCTOBEPHBIX 3HAHUI O MHpe.

OpfHa U3 I71aBHBIX 3a/a4 ()u3MuUecKoro o6pa3oBaHHs B CTPYKType 0OLero
obpasoBaHusa COCTOMT B (DOPMHPOBAHWM eCTeCTBEHHOHAYUHOH TIPaMOTHOCTH H
HHTepeca K HayKe y 00yuarommxcsl.

Wsyuenne ¢usukn Ha 6a30BOM ypOBHE [IpeArojaraeT OBJafieHHe
C/IeAYIOLMMY  KOMITETEHTHOCTSAMHY, XapaKTePU3YHOLUMU eCTeCTBEHHOHAYUHYEO
I'PaMOTHOCTb:

* HAYYHO OOBLSICHATL SABJICHNS;

* OLIEHWBaTh U IIOHUMaTh 0COOEHHOCTH HAYUHOTO UCC/IeL0BaHMNS;

° WHTEpPIIPeTHPOBATL  [dHHBEIE WM KCHOMAb30BaTb  HAayUHbIE
[l0Ka3aTe/bCTBA JJIs IOYUeHUs BEIBO/IOB.

Lemi w3yuyeHus (U3MKHM Ha YPOBHE OCHOBHOTO 00Irero o6pa3oBaHHs
onpefiesieHel B KOHI[eNIMM TIperniofiaBaHus yue6GHoro mnpeamera «®usvkKa» B
obpasoBaTe/bHBEIX —OpraHuszanusax Poccuiickod  @efepalliy, peaM3yHOLUX
OCHOBHEIE ~ 00IleoOpasoBaTenbHbIe IPOrPAMMEI, YTBEPXKAEHHOW pelleHHeM






Kosnernu MunmcrepcTsa Tpoceeienns Poccuiickoli ®efeparmy (IIpoToKos oT 3
Aekabps 2019 r. Ne TTK4BH).
Hemm uzydenus: pusuku:

TpUODOpeTeHne WMHTepeca M CTpPeMJIeHHS 00yvaromuxcss K HayuHOMY
M3YHdeHWIO TIDUPOZEL, PasBUTHe HX HHTe/UIEKTYaJbHbIX M TBOPYECKHX
CrocobHOCTe;

pasBuTHe TIPEJCTaB/IeHHH 0 HAYYHOM METO/le TIO3HAHUSA U (hopMupoBaHue
MCC/Ie/i0BaTe/ECKOTO OTHOLIEHUS K OKPY>KAFOLIUM SIBJIEHHUSIM;
(bopmupoBanKe HayuHOrO MUPOBO33DeHHsI KaK pe3y/bTaTa H3yUeHHs
OCHOB CTPOEHWsI MaTepHK U (PyHAaMeHTaIbHBIX 3aKOHOB (DH3HKH;
(opmupoBaHye mpejcTaBeHnit 0 PO/ (DM3WKM [/ PasBUTHS JPYTUX
€CTECTBEHHBIX HayK, TeXHUKHU U TEXHOJIOTHIA;

PasBUTHE  TIPE/CTaB/IEHMH O  BO3MOXHBIX  cepax Oymyimeti
NPO(eCCHOHANLHOM [IeATe/TbHOCTH, CBSI3aHHOM ¢ (M3KKOH, MOAroTOBKA K
AanbHeHIIIeMy 00yUeHHIO B 5TOM HaIlpaB/IeHHH,

HocTiDkenre 3TUX Lienedl Mporpamme! 1o (Gu3MKe Ha ypoBHE OCHOBHOIO
obmiero o6pasoeanus obecreunBaeTcs PelIeHUEM C/IeAYIOIIHNX 3a/au;

NpUOOpeTeHHe 3HaHWA O  JUCKpeTHOM CTPOEHHH BeIIecTBa, o
MEXaHWYECKUX, TEIIOBBIX, S/MeKTPUUECKHUX, MAarHUTHBIX M KBAHTOBLIX
ABJIEHUSX;

NpHoOpeTeHHe YMeHM OIMUCHIBATL U OGDBICHSTE pU3NIeCKHe ABIEHUS C
VCIO/Ib30BAHUEM IOy UeHHbIX 3HAHUM;

OCBOGHHE  METOLOB pelleHMs NPOCTeHMIIMX pacuéTHEIX 3ajau  c
WCTIO/B30BaHMEM  (DM3MUECKHX MOZeneH, TBOpUECKHX U IIPAKTUKO-
OPUEHTUPOBAHHBIX 33/1aU;

PasBuUTHe yMeHWM HaOMIOJATh NPUPOAHBIE SIBIEHUS W BBITOIHSTE OITBITHI,
nabopaTopHele  paGoOTEl M 9KCIIEPUMeEHTaTbHLIE HCCIeIOBAaHUS  C
UCII0/B30BAHNEM U3MEPUTE/TLHBIX TPHOOpPOB;

OCBOEHHEe TIPUEMOB PaboTeI ¢ MHOpPMaIUeH (bu3nUecKoro COZlepyKaHus,
BKJIFOYas MH(POPMAIMIO O COBPEMEHHBIX JOCTHKeHHAX (QU3MKY, aHa/Iu3 U
KPUTUYeCKOe OLleHMBaHKe WH(OPMaIIiK;

3HaKOMCTBO €O C(epamu MpodecCHOHATBHOM /esTeNbHOCTH, CBA3aHHBIME
C GW3HKOH, W COBpeMeHHBEIMH TEeXHOJIOTHUSAMH, OCHOBAaHHBIMM Ha
AOCTIDKEHHSX (PU3UUECKON HayKH.

Ha wmsyuenue dusuku (6a3oBbiii YPOBeHE) Ha YPOBHe OCHOBHOTO OBIIero

obpasoBaHus 0TBOAUTCS 238 Yacos: B 7 Kyacce — 68 vacos (2 vaca B Hefiemo), B 8
Kracce — 68 uacoe (2 gaca B Hegemo), B 9 kmacce — 102 uaca (3 vaca B Heze/mo).



IIpeanaraemsiii B mporpamme mo du3MKe mepeueHs 71abopaTopHEIX paboT ¢

HCTI0/Ib30BaHueM LU@poBoro o6opymosanust «Touka PocTa» o bm3uke: u
OHBITOB HOCUT peKOMeH/iaTe/IbHbIN XapaKTep, YUUTe/b [e/iaeT BEIOOD TIpOBe/jeHys
nabopaTopHBIX paboT W OMBITOB C YYETOM WHAMBUIYaILHBIX 0COGEHHOCTEH
0Oyuaromuxcs, crivicka IKCNEPUMEHTA/IbHBIX 3a/JaHUM, TIPe/laraeMbIX B paMKax
OCHOBHOT'0 I'OCY/JapCTBEHHOTO 5K3aMeHa 10 (GH3HUKe.
CoctaB  mumdposoit naboparopuu :  GecrpoBoHOI MYJIbTUJATUNK, JaTYUK
TEMIIEPATYPLL, JATYMK abCOMIOTHOTO [aBNeHHs, JaTuhK TeC/IaMeTp, [JaT4uK
HAlIpDKEHNA,  JaTUMK — aKkCe/IepOMETpP, JaTuMK — CHJIBI TOKa, ocuuuIorpad,
KOHCTPYKTOD /17151 IPOBEJEHUsT SKCIIepUMEHTOR.

COJEPXXAHUE OFYUEHUS
7 KITACC

Pasfien1 1. ®u3uka u eé po/is B MO3HAHHH OKPY)Kalolero Mmupa.

®usvka — Hayka o npupofe. fIBjeHus mpupoabl. PU3NUeCKUe SBIEHHS:
MEXaHUIeCKIe, TETIOBbIe, 3/IEKTPUUeCKHe, MarHUTHLIE, CBETOBEIe, 3BYKOBEIE.

dusnyeckre BemMuMHBL V3Mepenue (usMueckux BesMuMH. DU3NUECKHE
npubopsl. TTorpemHocTs H3MepeHni. MeXXnyHapoaHas cucrema e IVHMUII,

Kak ¢usuka wu gpyrue ecrecTenHbie HayKW H3y4yaroT IIpUpPO/Y.
EcTecTBeHHOHAyUHEIM MeTox mMo3HAHMS: HaO/rI0fleHre, I0CTaHOBKA Hay4YyHOTO
BOTIPOCa, BBINBIDKEHWE THUIIOTe3, SKCIIEPUMEHT TI0 TIPOBEPKE T'UII0Te3, 00LACHeHe
HabmojaeMoro sBeHys. OmcaHue (U3HUECKUX ABIIEHMI C TIOMOIIIBI0 MOJIEIEH.

Hemoncmpayuu.

1. MexaHuuecKue, Ter/IoBELIe, 3JIEKTpUYeCKre, MarHWTHbBIE, CBeTOBLIE

ABJIEHUS].
2. ®usnyeckre NpuGOpPL! U Iipotieiypa NpsMBIX U3MEPEHUI aHaI0TOBLIM U
IU(PPOBLIM MPUGOPOM.

JIabopamophbie paGombi u onbimoL.

1. OmpegesneHye 1jeHsl e/eHNs IIKa/b] H3MepHUTe/IbHOro pubopa.

2. VIsMepeHwme paccToOsHU,

3. M3mepenue 06b6Ma XUIKOCTH 1 TBEPZIOTO TeJa.

4. Ompe[iesleHne pa3MepoB MaJibIX Tell.

5. VsMepenue Temmeparyphr mpu [IOMOIIM >KMKOCTHOTO TEpMOMETpa U

AaTyvKa TeMIlepaTyphl.

6. IIpoBesenve wuccnenoBanus o TpOBEPKe THIIOTe3kl: AaJIbHOCTh TOJIETa
IHaprKa, IyIEHHOT0 TOPU30HTaIbHO, TeM 0OJblle, YeM GOMIbINe BLICOTA
ITyCKa.

Pa3pgen 2. TlepBoHauanbHbIe CBeAeHHUs 0 CTPOEHHH BeliecTBa.



CrpoeHue BelljecTBa: aTOMBI W MOJIEKY/bl, WX pasMepsl.  OTLITHL,
AOKa3pIBAIOIIHE HCKPETHOE CTPOEHKE BellecTBa.
/lBiokeHre dYacTul] BeijecTBa. CBs3b CKOPOCTH [IBMIKEHHS YacTul] C
TemriepaTypod. BpoyHosckoe pswkenne, mubdysus. BsaumogeiicTeie YaCTHI]
BEIIleCTBa: IIPUTSDKeHNe U OTTa/IKUBaHKe.
ArperaTHble COCTOSHMA BeIIeCTBA: CTPOEHHE Ta30B, KUAKOCTeH TBEPABIX
(KpucTa/Muecknx) Tel. B3auMocBA3h MeXIy CBOWCTBAMHE BEL[eCTB B Pa3HbIX
drPEraTHbIX COCTOSHMAX M WX aTOMHOMOJIEKYJ/ISIPHBIM CTpoeHHeM. Oco6eHHOCTH
arperaTHbIX COCTOSTHHI BO/IBI.
emoucmpayuu.
1. HabmogeHre 6POYHOBCKOTO [IBIKEHVS.
2. Habmopenve quddysum.
3. Habmogenwe  sBieHwi,  06BACHIIOIMXCS TIDUTSDKEHUEM WK
OTTa/IKUBaHKeM YaCTHUL] BEIL[eCTBa.

JIabopamopHbie paGombl u onbimbL.

1. OueHKa [uameTpa aroMa MeTOZOM PsZoB (C  HCIOMB30BAHAEM
(dororpadumuii).

2. OmbITBI 110 HabJTFOIEHNIO TEIIOBOTO PACIIMPEHNSs Fa30B.

3. OMBITEI 110 0GHAPYKEHHIO JEHCTBHS CUT MOJIEKY ISIPHOTO TIPUTSDKEHHS.

Pazaen 3. /Ipikenne U B3auMo/ieliCTBHeE TeJl.

Mexanuueckoe JBIDKeHue. PaBHOMepHOe u HepaBHOMEpPHOe [JBIDKeHUe.
Ckopocts. CpefHsis CKOPOCTb IIPHU HepaBHOMEPHOM ABWKeHUU. Pacuér myrtu u
BpeMeHU TBH)KEeHUS.

fB/IeHne WHepUMHW. 3aKOH WHepUMHW. B3aumopeiicTBUe Ten Kak MIpUYMHA
M3MEHEHWS CKOPOCTH [BWKeHMsA Tesl. Macca Kak Mepa HMHepPTHOCTH TeJa.
IlnotHoCTs BemiectBa. CBA3h TIJIOTHOCTH C KOJTHUECTBOM MOJIEKY/l B €IUHUIIE
06béMa BelrecTsa.

Cuita Kak XapaKTepuUCTHKa B3auMogelcTeus Ten. Cuia YIPYTOCTH U 3aKOH
I'yka. VisMepeHre CHJIBI C NMOMOIIBIO AHamMoMeTpa. SIB/ieHWe TATOTeHUs U CHIa
TsDKeCTH. CHla TSDKeCTH Ha [IPYyTHX miaHetax. Bec Tea. HeBecoMocTs, CliosKe e
CHJI, HalpaB/IeHHBIX I10 O/JHOHM MpPAMOM. PaBHopelicTByromast cun. Cuna TpeHUs.
Tpenue cko/bKeHUs U TpeHwe Mokost. TpeHye B TIDUPOJie U TeXHHKeE.,

Hdemoncmpayuu.

Hab/mozileHHe MeXaHHUeCKOro JBIDKEHHs Tela.

VI3MepeHre CKOPOCTH NPSIMOTMHEHHOT0 JBHKEHMS.,
HabmozeHue siBnenus uHepryy.

HabrrosieHne M3MeHeHHst CKOPOCTH TIPH B3aUMOIeHCTEHY Ter.
CpaBHeHMe Macc 10 B3aMMOefiCTBHIO Tell.

CriokeHre C1JI, HaTlpaB/IeHHbIX 10 O/IHOM TIPSIMOM.
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JlaGopamopHbie paGombi u onbimbL.

1. OrmpefienieHre CKOPOCTH PABHOMEPHOTO [BYDKEHHs (LIapHKa B KHIKOCTH,
MOZI€/IH 37IEKTPUYECKOT0 aBTOMOOUIIS U Tak Jasee).

2. Onpegenenne cpefHeli CKOPOCTH CKOJIBKEHMs Opycka wmu Imapuka 1o
HaK/IOHHOM TIJTOCKOCTH.

3. Ormpezesienue MIOTHOCTH TBEPOTO TeJIA.

4. OIBITEI, JeMOHCTPUPYIOIIME 3aBHCHMOCTE pacTsokeHus (fedopmariin)
TIPY>KUHBI OT MIPU/I0XKEHHOU CHUJIBL.

5. OMbITHI, JeMOHCTPUPYIOIIHE 3aBHCHMOCTD CHUTBI TPEHUS CKOJILKEHUSA OT
BeCa TeJjla ¥ XapakTepa COMPUKAaCarOIMXCs TOBEPXHOCTEH,

Pazpen 4. [laB/ieHue TBépAbIX Te, XXHAKOCTEH U ra3oep.

Haenenve. Crioco6bI yMeHbIIEHHUS U yBe/In4eHus fnaejieHud. /laBieHue rasa.
3aBUCHMOCTL [JaB/IeHWs rasa oT 00béMa, Temrepatypel. Ilepesaua gasseHus
TBEPIBIMU TeJlaMH, KUJKOCTAMM U Ta3aMu. 3akoH IlackKais. ITHeBMaTHUeCKIE
MalllMHEBL. 3aBUCUMOCTE [IaBJIEHUS KUIKOCTH OT IIyOuHbL. I'mapocTariueckuii
napagoxc. Coobiaroniyecst cocyapl. IuapaB/mueckye MeXaHH3MeL

ATMochepa 3emmu U atMocthepHOe [aBjeHue. IIpyuuHLI CyIecTBoBaHMs
BO3AyIIHOK 06070uku 3emymi. Omwit Toppruesm., U3mepenne atmocdepHOro
AlAB/IEHNs. 3aBUCMMOCTL aTMOC(EPHOT0 JaB/IeHHs OT BEICOTBI HaJl YypOBHEM MOp4.
IIpubopet a5 u3Mepenus aTMochepHOro [laB/IeHUs.

[eHicTBYe XMKOCTH ¥ rasa Ha TIOIPYKEHHOe B HUX TEJo. BrrrankuBatorjas
(apxumernoBa) cuna. 3aKoH Apxumesa. ITnaBanve Test. Bosgyxoriasanue,

Hdemoncmpayuu.
3aBUCHMOCTH JlaB/IeHHS T'a3a OT TeMIIepaTyphI.

Ilepesiava faBieHus >XKUAKOCTHIO U TA30M.

Coobwarorpecs cocyssl.

I'inpasmiueckuii pecc.

IIposienienne neficTeus atMocgepHoro JlaBJIeHUs.

3aBHUCHMOCTE BBITA/IIKABAIONIEH CHILI OT 06BEMA TIOrPY>KEHHOM YacTH

Tesia ¥ TJIOTHOCTH >KUIKOCTH.

PaBeHCTBO BLITANTKMBAIOIEH CHITBI BeCY BLITECHEHHOM JKULKOCTH.,

YcioBre naBaHMs Ten: TUIABaHWE WU [IOIPY’KeHHE Tesl B 3aBHCHMOCTH

OT COOTHOIIEHHS TUTOTHOCTeH Tesla U JKUIKOCTH.

JIabopamopubie pabomst u onbimbL.

1. VlccenoBaHye 3aBUCAMOCTH Beca Tefa B BOJIe OT 00BEMa MOrpyKEHHOH B
JKUJIKOCTB YaCTH TeJla.

2. Ompefesienne  BbITaNKMBaIOMed  CUBL AEeWCTByIOIleld Ha  Teso,
TIOTPY>XEHHOE B >KUIKOCTS.
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JlabopamopHbie pabombl u onbimbl.

1. OmpefiesieHre CKOPOCTH PABHOMEPHOIO [BYDKeHHs (IIApHKA B JKUJKOCTH,
MO/Ie/TH 37IeKTPUUECKOr0 aBTOMOOW/IA U Tak Jasee).

2. OmpepieneHre CpefiHeli CKOPOCTH CKOJIBKEHHMSI OpycKa Win ITIapUKa T10
HaK/JIOHHOU TJIOCKOCTH.
Oripeie/ienne NJIOTHOCTH TBEPAOTO TeIa.
OMNBITEI, AEMOHCTPUPYIOIME 3aBHCHMOCTh DPaCTsDKEHHs (zmedopmariun)
TIPY>KWHBI OT [IPUIOXKEHHOM CHUJIBI.

5. OIBITEI, JEMOHCTPUPYIOIKE 3aBHCUMOCTb CHJ/IbI TPEHUs CKOJIBKEHHsS OT
BeCa TeJjla ¥ XapaKTepa COTPMKAaCaroLUXCsl TIOBEPXHOCTE.

Paspen 4. [laB/ieHne TBEPABIX TeJI, )KUAKOCTEH U ra3os.

Hasnerye. Crioco6el yMeHbIIEHNsT U YBeIMUEHHs JAB/ICHVS. [aBienue rasa.
3aBUCUMOCTL JIaB/IeHHs Tasa OT 00béMa, TeMmIlepaTypsL Ilepemaua [maBeHusA
TBEPJBIMU TE/AMU, JKUAKOCTAMM W TasaMu. 3aKoH Ilackayis., [IHeBMaTUUeCKie
MalIMHEL. 3aBUCHMOCTbL [JaB/IeHHs JKUIKOCTH OT TIyOMHBL I'mppocratuueckuii
napaziokc. CoobIjaropecs cocyel. I'upaBInuecKre MeXaHU3MbL

Atmoctepa 3emnn u atmocdepHoe AaBeHHe. IIpyunHEL CyII[eCcTBOBaHUS
BO3AyLWHONW 06osmouky 3emimu. OmeiT ToppHde/uTH. Vismepenue atmocthepHoro
/laBJIEHKs. 3aBHCHMOCTb aTMOC(EPHOr0 /JAB/IEHKS OT BLICOTEHI Haj YPOBHEM MOp4.
IIpuboper A7151 M3MepeHust aTMOCHEPHOTO JaBIeHus.

JleficTBYe XXUIKOCTH U Ta3a Ha IOrPY)KEHHOE B HUX TeJIo. BritankuBaroiias
(apxumezioBa) cuna. 3akoH Apxumesa. [TaBanue Tey. Bospgyxomnnaeanmue.

Hemoncmpayuu.
3aBUCHUMOCTD [JAB/IEHUS Ta3a OT TEMITepaTypBL.

Ilepenava faByieHYs )KUKOCTBIO U Fa30M.

Coobmarorryecs: cocyagL.

I'ipaB/iMueCKuii mpecc.

IIposiBienue felicTBHSA aTMOCHEPHOTO ABIIEHYIS.

3aBUCUMOCTE BBITAJIKHUBAIOIIEH CHJIBI OT 00BEMa TIOTPY>KEHHOW YacTH

TeJla ¥ IIJIOTHOCTH >KUIKOCTH.

PaBeHCTBO BLITANKHBAIOIEH CUJIBI BECY BBITECHEHHOM JKUIKOCTH.

YcroBre miaBaHus Tesl: TUIABAHUE WA HOTPY’KEHWE Tel B 3aBHCHMOCTH

OT COOTHOLLIEHHUS TIJIOTHOCTEH Tesla U YKUIKOCTH.

JlabopamopHbie pabombl u onbimbl.

1. McenenoBanue 3aBCHMOCTH Beca Tesla B BOZe OT 06béMa TIOTPY’KEHHOM B
JKUJIKOCTBb YaCTH Tejla.

2. OmpefiesieHde  BBITAIKUBAIOLIEH  CHJIBI, JEUCTBYIOLEH Ha  TeJlo,
TIOrPY>KEHHOE B )KUIKOCTb.
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3. TIpoBepKa He3aBUCUMOCTH BLITA/IKMBAOIIEN CHIIBI, melicTBYIOI[ei Ha TeJIO
B YKUATKOCTH, OT MacChl TeJIa.

4 OmbITI, [eMOHCTpHUpYIOIHe 3aBUCHMOCTD BLITA/IKHBAIOIIeN CHUBI,
meficTeyromeii Ha TenO B JKAIKOCTH, OT O00BEMA MOTPY/KEHHOM B
KUIKOCTb YACTH Tejld 1 OT TIOTHOCTH KUIKOCTH.

5. KoHcTpywpoBaHue —apeomerpa WM KOHCTpyWpOBaHue JIOAKM 1
orpefierieHye eé Ipy30M0/bEMHOCTH.

Pazpen 5. PaGoTa 1 MOIJHOCTE. JHepru.

MexaHuueckas paboTta. MOIHOCTE.

T[IpocThle MeXaHW3MBL: pbIiar, 610K, HAKJIOHHAs TIJIOCKOCTD. TTpaBuiio
paBHOBeCHsl ppriard. [IpyumeHeHvie TPABU/IA paBHOBeCHsi pbrdara K OJI0KY.
«30/10TOe  TIPAaBW/IO»  MeXaHUKH. KII[l mpoOCThIX MEXaHHU3MOB. ITpocTrie
MeXaHM3MbI B OBITY ¥ TEXHHUKE.

Mexanmgeckas dHeprus. KuHeTrdeckas ¥ TIOTeHLManbHas SHepris.
TIpeppattieHue OFHOTO BU/A MeXaHUueCKou SHePTUU B [pyToil. 3aKOH COXpaHeHHs
JHepruy B MeXaHuKe.

Temoncmpayuu.

1. TIpumeps! TIPOCTHIX MEXaHU3MOE.

JIaGopamopHbie paGombl U O1bIMbL.

1. OrmpepiesieHue pabOTHl CAJIBI TPEHMs TIPH paBHOMEPHOM JIBWKEHUH Tejla

110 TOPU30HTabHON MOBEPXHOCTH.

2. Vcc/ief0BaHie yCIOBHH PaBHOBECHA pblyara.

3. Vismepenue KIIJ| HaKJIOHHOM TIJIOCKOCTH.

4. VIsyueHvie 3aKOHA COXpaHeHMA MeXaHUueCcKOoy SHepruu.

8 KITACC '

Pa3pnen 6. TenoBbie AB/ICHUI.

OCHOBHBIE  TIOJIOKEHHSA MOHEKympHo-KHHeTI/meCKoﬁ Teopuu CTPOEHUS
pemjectea. Macca W pasMepbl aroMoB ¥ Mojiekys. OTBITEL, MO TBepKAatoliye
OCHOBHBIE TIOJIOXKEHUS MoneKynﬁpHOKMHemquKoﬁ TEOPUHN.

Mogemi TBEPAOTO, JKUAKOro H ra3000pasHoro COCTOSIHMI BeIecTBa.
Kpucrannuyeckue U amopdHbIe Tena. OObsiCHeHNe CBOMCTB Tasos, KUIKOCTeN M
TBEp/BIX Tejl Ha OCHOBE IOJIOKEHUN MoneKynﬂpHo-KﬂHeTmeCKoﬁ TEOPUH.
CMauvBaHye ¥ KarmuispHble SB/ICHH. TemnoBO€ pacipenye u OKaThE.

Temmepatypa. CBa3b TemriepaTypbl CO CKOPOCTbIO TeTJIOBOI'O [ BYDKEHMUS
yacTull. BHyTpeHHsA 3SHEpIHs. Criocobpl  U3MeHeHW: BHyTpEHHe! SHepruu:
Teruionepesaya u copepileHre paboTHL Buasl Teruionepeaun:
TeIIoNPOBOJHOCTb, KOHBEKIA, y3ydueHue.

Ko/M4ecTBO TEIUIOTHL Y Ae/bHad TerI0EMKOCTb BellecTBa. TemnooOMeH H

TersioBoe paBHOBECI/Ie. YPEIBHEHI/IE TeIjioBoro DasaHca. TInaBieHue U



10. Onipesiesienrie pabOTHI 3/IEKTPUYECKOTO TOKa, UAYIIETro Yepes pesucTop.

11. Onipefie/ieHHe  MOILHOCTH  3/TeKTPHUYECKOTO TOKa, BBIZE/IAEMOH Ha
pesucTope.

12. VcceioBaHye 3aBMCUMOCTH CHJIBI TOKa, MAYLIEro uyepes JIaMIIOUKY, OT
HarpsDKeHWs1 Ha Hel.

13. Onipesienienvie KI1/T Harpepatesis.

14. ViccriejoBaHye MarHUTHOTO B3aUMOZEHCTBHS TIOCTOSIHHBIX MarHWTOB.

15. IsyueHne MAarHUTHOrO IO  TOCTOSHHBIX  MArHHUTOR Ipyu  UX
00beJUHEHNH U pasfie/Ie .

16. VlcciefioBanye /IefCTBYS 371eKTPUYeCKOro TOKa Ha MarHuTHYHO CTPEJIKY.

17. OIBITBL,  J€MOHCTPUDYIOIIHE 3aBHCHMOCTD  CHJILI B3aHMMO/IeCTBHS
KATyIIKA C TOKOM W MarHMTa OT CWIbl TOKA W HAIpABJIEHWS TOKA B
KaTy1lIKe.

18. VI3yueHne [efCTBYsI MArHUTHOTO TIOJIS Ha TPOBOJHUK C TOKOM.

19. KoHCTpy#poBaHye 1 u3yyeHue paGoTsl 371EKTPO/BUT aTe I,

20. VIamepenue KII/] a/eKTpoABHraTe/ILHOI YCTaHOBKH.

21. OTBITBEI TI0  WCC/IEIOBAHHIO  SABJICHUS 3JIEKTPOMAarHUTHON MHIYKLIAU:
MCC/Ie/ioBaHre WM3MeHeHWH 3HAYeHWs W HAarpaB/IeHus HMH/YKIIMOHHOIO
TOKa.

9 KJ/IACC

Paspen 8. Mexanuueckue siB/IeHHs.

MexaHuueckoe IBIDKeHHUe. MatepuanbHast Touka. CucTeMa OTCUéTa.
OTHOCHTENTLHOCTE MeXaHUUeCKOro ABWDKeHUs. PaBHOMepHOe mpsAMOMHEHHOe
AiBrokenye. HepaBHOMepHOe NpsiMo/IMHeHHOe IBIDKeHMe. CpefHsas ¥ MrHOBeHHast
CKOPOCTb TéJ1d IIPY HEPABHOMEDHOM [IBHKEHHH.

Yckopenue. PaeHOycKOpeHHOe NpsMO/IMHEHHOe  BIKeHue. CBo6ogHOE
nagenne. OnbIThl I'anuest.

PaBHOMepHOe [IBIDKEHHE MO OKDYIKHOCTH. Ilepriog u wacTota obpareHys.
JIvHelHas 1 yrioBas CKOpOCTH. LleHnTpocTpemuTensHoe ycKopeHwe,

IlepBeiii 3akon Hbrotona. Bropoii 3akon HeioToHa, Tpetnii 3akon HrroToHa.
TpyHLMI Cyneprio3suIy cut.

Cuna ynpyroctu. 3akon I'yka. Cuta TPEHMA: CHJIa TPEHUA CKOJILKEHUS, CHJIa
TPEHUA MTOKOs], IPYTHe BU/IbI TPEHHSI.

CHna TsSKeCTH M 3aKOH BCEMUPHOIO TATOTEHESI. Yckopenue cBo6ogHOTO
nafenus. [IBkeHue miaHeT BOKpyr CoiHia. IlepBas KOCMHYeCKass CKOpOCTE.
HeBecomocTs 1 mieperpysku.

PaBHOBecHe MaTepuaabHOM TOUKH. AGBCOMTIOTHO TBEpAoe Teno. PaBHOBecue
TBEPZOTO TeJla C 3aKPeN/IEHHOM 0ChI0 Bpaienusa. MomeHT cutbl. LleHTp TspKecTH.
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10.
11.
12.
13.
14,
15:
16.
17.
18.
19.
20.
21
22,
23.
24,

25

3aKOH COXpaHeH!s 3/TeKTPHUECKHX 3aps/ioB.

1IpOBOAIHMKY U I3/IEKTPUKHL.

MopenpoBanye clnioBBIX TUHMIL 3MIEKTPHUYECKOTO II0JIS.
VICTOUYHMKM TIOCTOSIHHOTO TOKA.

HeACTBYSA 3/1eKTpUYeCcKoro ToKa.

OJNEKTPUUeCKUH TOK B KHIKOCTH.

I"a30BEIi1 paspay.

Wsmepenue cusbl Toka aMIIeDMETPOM.

W3mMepeHne s1eKTpudeckoro HArpspkeHUs BOJIbTMETPOM.
Peocrar u Marasun conpoTHsieHmii.

B3anMo/jelicTBYe OCTOSHHBIX MarHUTOB.

MonemipoBanre HeBO3MOXKHOCTH paszie/leHus TI0F0COB MarHUTa.
MozenrpoBanye MarHUTHBIX T10J1€H TOCTOSHHBIX MArHUTOB,
OmneIT OpcTena.

MarnuTHOe 1071 ToKa. 3IeKTpOMaruurT.

HeiicTBre MarHUTHOTO OIS Ha TPOBOJHUK C TOKOM.
OJIEKTPO/IBUTaTe b MOCTOSHHOIO TOKA.

Vlccnefioranye sSiBNeHus 3/1eKTPOMArHUTHORN HUH/YKLWH.
OreiTe! Papages.

3dBUCHUMOCTL  HalpaB/IeHust VHAYKIMOHHOTO TOKa OT VCJIOBHH ero
BO3HUKHOBEHMUSI.

. DJIEKTPOreHepaTop MOCTOSHHOIO TOKa.

JlabopamopHbie pabombt u onbimpL.

1.

S v A

OnbiTel 0 HabmogeHHI0 S/IEKTPU3ALMK  TeJl WHAYKIWeH W mpu
CONIPHUKOCHOBEHHHU.

VccresioBanme [IeMCTBUSA  37MeKTpHUeCKOro mojsi Ha TIDOBOJHUKU U
[U3/IeKTPUKHU.

C6opka 1 ipoeepka pa6oTei 5/IEKTPUYECKOH LIelK ITIOCTOSTHHOTO TOKA.
V13MepeHue U perympoBaHie CHIbI TOKa.

VIsMepeHHe 1 pery/MpoBaHye HalpspKeHus,

VccrefioBanne 3aBHCMMOCTH CHITBI TOKa, UYIIETO0 Yepe3 pe3ucTop, OT
COIPOTHBIIEHHS PE3UCTOPA 1 HATIPSDKEHHUsI Ha PesHCTope.

OnbIThI, JeMOHCTPUPYIOIIHe 3aBUCHUMOCTD 3JIEKTPUUECKOTO
COTIPOTHB/IEHNS] TIDOBOHMKA OT €ro JJIMHBI, TLIONAIM TI0IIePEYHOTO
CeUeHMA U MaTepuaa.

IlpoBepka npaBuna croxenus HarpsKeHwit TIDH  T10C/Ie/I0BaTe/IbHOM
COeZIMHEHUU JIBYX DE3UCTOPOB.

IlpoBepka TpaBWma aas Cuael TOKA IIpH  Mapajjie/IbHOM COe[MHeHUH
PE3UCTOPOB.



5. IlpoBepka TUIOTe3bl: eCau MpH PaBHOYCKODEHHOM [BIDKEHUHA 0Oe3
Haya/jbHOM CKODOCTH MYTH OTHOCATCH KaK psii HEUSTHBIX uyces, TO
COOTBETCTBYIOLIIHE ITPOMEKYTKU BPEMEHU O/IMHAKOBEI.

6. MccmenoBanve 3aBUCHMOCTH  CHJIBI TPDEHUSA CKOMBXXEHUS OT CHUJIBI
HODMaJILHOT'O IABJIEHHUS.

Orpepesienne Ko3GULIHEHTa TPEHUSA CKOJTBKEHNS.

Onpefesnenye XECTKOCTH MIPY)KUHEL

Omnpefenenve paboTel CHJIBI TPEHHS TIPH PaBHOMEDHOM [ABIKEHHU TeJsia
T10 TOPHU30HTA/IbHOW TTOBEPXHOCTH.

10. Onpefiesienie  paboTEl  CHIIBI  YIIPYTOCTH Npyu  MoAbEME Tpys3a C
HCII0/Ib30BaHWEM HETIOBW)KHOIO U TTOJBIDKHOIO OJIOKOB.

11. VIsyueHue 3aKOHa COXpPaHeHMst SHePTUH.

Pasgen 9. Mexannueckue KosieGaHus ¥ BOJIHBL.

Koneb6arennHoe gBrkenre. OCHOBHEIE XapaKTepHCTUKY KoJebaHuUii: repro,
4acToTa, aMIUIMTyJa. MaTeMaTHuecKuii ¥ TPY)KUHHBIA MasTHUKMA. IIpeBpaiiienme
SHEPTUH MPU KojlebaTeTbHOM [[BIKeHUH.

3atyxatoue  KosebGauus.  BbIHyKmeHHbIe — KojaeOaHus.  Pe3oHaHC.
Mexanvueckue BosHBL CBOMCTBA MEXaHWUECKHX BOJIH. IIpogonbHble M
TIoriepevHble  BOHBI.  [IMHA BOMHBI W CKOPOCTH  eg pacmpocTpaHeHus.
MexaHnueckye BOHEI B TBEPJOM TeJle, CeCMUUECKIe BOJTHEL

3ByK. I'DOMKOCTb 3ByKa M BHICOTa TOHA. Otpaxenne 3Byka. WHppassyk u
Y/IbTPa3BYK.

Hemoncmpayuu.

1. Habmopnenwe xomebanwii Tenm mof f[eifCTBHEM CHIBI TSDKECTH M CHUIBI
YIIPYTOCTH.

HabmosieHre KosieGanuii rpy3a Ha HUTH 1 Ha MIpY>KKHe.

HabrrofieHne BbIHYK/IeHHbIX KOsleGaHMii M pe3oHaHca.

PacripocTpaHenye Npoo/BHEBIX 1 MOMePeqHbIX BOJIH (Ha mogenn).

HabsmozieHne 3aBUCUMOCTH BBICOTHI 3BYKa OT UaCTOTHL

AKyCTUUeCKHi pe3oHaHC.

JIa6opamopr1e pabombi u onbiMmel.

1. OmpefeneHue 4YacTOTBI W TMEpHOJA KOMeGaHMI MaTeMaTHYeCKoro
MasiTHUKA.

2. OripefiesieHre YacTOTBI ¥ IIepHO/a KOJTeOaHmii MPY>KMHHOI'0 MasiTHHKA.

3. HccnesoBanye 3aBUCHMOCTH Tepro/a KoJieGanumii TTO/IBEILIEHHOT0 K HUTHU
IPy3a OT JJIMHBI HATH.

4. Wccneposanue 3aBUCHMOCTH NIepHofa Koulebanmii MPY>KUHHOT'0 MasTHUKA
OT MaccChl Ipy3a.
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Vmmysbe Tena. VisMeHeHHe nmmyiibca. VIMITY/IBC CHIBL 3aKoH COXpaHeHHs
UMITy/IbCa. PeakTuBHOE nBMKeHue.
Mexannueckass paGota W MoIJHOCTb. Pa6oTa cui TSDKECTH, YTPYTOCTH,

TPEHUSI.

Cesi3p 5Heprum u pabotel. IloTeHUMaTEHAS SHEPIUs Tera, TIOJHATOTO Haf,

T[IOBEPXHOCTBIO 3eMJTH. 110TeHI[abHas SHepPrus CKaToH NIPY>KWHBL. KrHeTnyeckas
SHeprus. TeopemMa 0 KMHETHUECKOW SHEepruu. 3akoH COXpaHeHHUsI MeXaHUUeCKOn
SHepruu.

demoncmpayuu.

1.

A

8.
9.

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

Habnropenne MexaHUUecKoro JABIDKEHNS Tela OTHOCHTENEHO PAasHEIX Tesl
OTCUéTa.

CpaBHeHue TyTell W TpaeKTOpWH IBHKeHHs OJHOTO M TOrO K€ Teja
OTHOCHMTE/IEHO pa3HbIX TeJI OTCUBTA.

VI3MepeHHe CKOPOCTH U YCKOPEeHUs TPSIMOJIMHEHHOT0 [IBYDKeHUsI.
ViccreoBaHme IPH3HAKOB PaBHOYCKOPEHHOTO [BYDKEHUS.

Habmofenvie faerskenus Tesa mo OKPY>KHOCTH.

Habmoenre MexaHWUeCKIX SBIIEHHIA, TIPOMCXOMAIINX B CUCTEMe OTCYETa
«lenexxka» mpm eé paBHOMepHOM u YCKODEHHOM  JBIKEHUU
OTHOCHUTE/IbHO KabuHeTa (pU3HKH.

3aBUCHUMOCTBL YCKOpPEHMS Te/la OT MacChl Tela M JeUCTBYIOIeH Ha Hero
CUJIBI.

Habmonenyie paseHcTBa cu pu B3aMMO/IeUCTBUH Tel.

Vi3MeHeHve Beca Te/la TP YCKOPEHHOM [BIKEHMH.

llepesjaua MMITy/IbCA TIPK B3aUMO/IEHCTBIM TeJL.

IIpeo6pasoBanys SHeprum Npy B3aUMOAEHCTBIN TeTT.

CoxpaHeHwe UMITy/IbCa TIPU HeYTIPYToM B3aUMO/|€eICTBUH,

CoxpaHeHue UMITy/IbCa IIpY abCOJTFOTHO YIIDYTOM B3aUMO/IECTBIH.
HabsrofeH1e peakTMBHOTO IBIDKEHMS.

CoxpaHeHre MeXaHI4eCKON SHepPriuy Ipu cBOOOZIHOM TMaieHuH.
CoxpaHeHne MexaHHUeCKO SHepryM MPY JBIKeHUH Tenla 1071, IeCTBHEM

[IPY>KUHBL.

Jlabopamopnbie pabompt u onbimbL.

1.

KoHcTpynpoBanue TpakTa s pasroHa YW [albHEHIIero paBHOMEPHOIO
JABWDKEHUA IIapUKa UIN TEJIeXKKH.

Onpezenenne cpenHedl CKOPOCTH CKOJIBKEHHUS Opycka WM [BYDKeHUS
LIapUKa 110 HAK/JIOHHOMU TIJIOCKOCTH.

OripefiesieHnie  yckopeHHs Tena TP PaBHOYCKODEHHOM [BIKEHWU TI0
HaK/IOHHOH TIJIOCKOCTH.

UccnepoBanue 3aBUCHMMOCTH IIyTH OT BPeMEHHU MpPH DPaBHOYCKOPEHHOM
ABVDKeHWH 6e3 HauaabHON CKOPOCTH.



10. Mogesns riasa.

11. Pasnoxxenue 6esoro ceera B CIIeKTP.

12. Tlomyyerue 6e10ro CBeTa MpH C/I0KEHUH CBeTa Pa3HLIX LIBETOB.

JIaGopamopHbie pabombi u onbimp..

1. HccrienoBanye 3aBHCMMOCTH yTiia OTP)KEHHS CBETOBOTrO JIy4a OT yTIja

raZieHusl.

VI3yueHue XxapakTepUCTUK H306paskeHis TIpeJMeTa B IJIOCKOM 3€pKaljie.
VlccriejoBanue 3aBucumMocTy yria TIpE/IOMJIEHHsT CBETOBOTO JIyda OT yIJia
[Ia/IeHKs Ha TPaHHLle «BO3YX—CTeK/IO.

4. Ilomyuenne n3oGpakeHuii ¢ IIOMOLLIbI0 COOMPArOLLel THHSHL.
Ornpezenenrie GOKyCHOro paccTOSHUA U onTHYECKOl} CU/BI cobuparoreit
JIVH3BI,

6. OmbITEI IO pa3noeHuo 6e0ro cBeTa B CIIEeKTp.

7. OIBITBI TI0 BOCHPUATHIO LiBeTa TIpe/IMETOB NpH UX Hab/rofeHun uyepes
LIBETOBLIE (DU/THTPEL.

Paspen 12. KsaHTOBBIe AB/IeHNsI,

OmnbiTel Pesepdoppa u II/laHeTapHass MoJesb aromMa. Mogens atoma Bopa.
Vlcriyckanue u norsomeHye ceeta atoMom. KBaHTh, JInHenuaTkIe CrieKTpEL

PagnoaktuBHOCTE. Anba, GeTa- 1 ramma-usinyvyenusa. CTpoeHHe aTOMHOIO
Anpa. HyKIoHHas Mogenb  aToMHOro Afpa. V30Tombl. PajuoakTHBHEIE
TpeBpaijenys1. [lepuoy momypacnaga aTOMHBIX Anep.

AnepHble peakuyy. 3akKoHBI COXpaHeHHA 3apsAf0BOr0 W MacCCOBOTO UMCel.
OHEprust CBSSM aTOMHBIX sanep. CBs3b MacChl M SHepPruu. Peakijun cunTesa u
Aenenus sinep. Vicrounuky suepruv CoHLA 1 3BE31I.

fAnepnast sHepreruka. HencTBUS pafuoakTHBHbIX WU3MTyYeHUH Ha >KUBLIE
OpPraHU3MEI.

Hemoncmpayuu.

CreKTpel U3yyeHus u TIOI/IOLeHHS.

CIeKTphbI pa3/IMuHbLIX r'a3oB.

CriexTp Bozopoza.

Habmopenwue Tpexor B Kamepe Buincona.

Paborta cuérumka HOHU3UDYIOLIUX M3/ YeHUH,

. Perucrpanus usnyvenvs TPUPOJHBIX MUHEPA/IOB U TIPO/IYKTOR.

JIa6opamopHbie paGombt u onbimo.L,

1. HabmosieHre CrONHbIX U THHEHYaTEIX CIIEKTPOB W3/TyUeHUs.

2. VccnenoBanue Tpekos: M3MEpPEHHE SHEPIUH YaCTULBl TI0 TOPMO3HOMY
nyTH (1o doTorpadusm).

3. V3MepeHMe pasuoakTHBHOrO (oHa.

HOBTopuTenbno-oﬁoﬁmammnﬁ MOJY/Ib.,

I I NI



5. IIpoBepka He3aBHCHMOCTH HepHofa KosjeGaHuit rpysa, MOJBELIeHHOr0 K
HUTH, OT Maccel Ipys3a.

6. OMBITEI,  [€MOHCTPUPYIOIIME  3aBHCHMOCTD repuofia  KoJebauui
HPY>KMHHOT'O MasATHHKA OT MacChl IPy3a U )KECTKOCTHU MPYIKHUHBL

7. M3Mepenwie ycKopeHust cBO60HOTO Ha/ieHus.

Pazgen 10. dekTpomarauTHoe mosie u 3/IEKTPOMAarHUTHHIE BOJIHBI.

OJIeKTPOMarduTHOe  TIOJIe. OJIEKTDOMarHUTHLIE  BOMHBL.  CBOMCTBa
S/IEKTPOMAarHUTHLIX BOJH. IlIKajna 371eKTPOMAarHMTHBIX BOJH. VCIOJb30BAHMe
3N€KTPOMarHUTHBIX BOJTH [/ COTOBOM CBSI3H.

OJIEKTPOMArHUTHAasl TIPUPOJA CBETa. CkopocTs cBeta. Bo/iHOBBIE CBOMCTBA
CBeTa.

Hdemoncmpayuu.

1. CBOMCTBa 3/IEKTPOMATrHUTHLIX BOJIH.

2. BomnHoBrIe cBoO¥CTBA cBeTa.

Jlabopamopubie paGombi u onbimpL.

1. W3yueHne CBOWCTB 3/€KTPOMATHHTHBIX BOJH C TIOMOILIBI0 MOOM/IEHOTO

TesiedoHa.

Pasfien 11. CBeToBbIe AB/ICHHA.

Jlyueas ~ Mogmenb  cBera.  VICTOUHMKM  CBeTa. ITpsamominetinoe
pacripocTpatenye ceeta. 3aTMeHust ComHija ¥ JIyHel. OTpakeHue ceeTa. ILI0CKoe
3epKajio. 3aKOH OTPaKeHUs CBETa.

IIpenomnenvie cBeta. 3akoH Ipesiomnienusa ceeTa. IlonHoe BHyTpennee
OTp&XeHHe CBeTa. VICosb30BaHWe IIOIHOTO —BHYTPEHHEro OTP&)XeHUsI B
ONTHYECKUX CBETOBOZAX.

JInrza. Xop nyueit B muHse. OmnTuueckas cucTeMa (oToarmapara,
MHUKDPOCKOTIa W TesjieCcKoma. ['71a3 Kak omnThueckas cucTeMa. bmsopykocts u
[la/TbHO30PKOCTh.

Pasnoxxenue 6Georo cBeta B cnekTp. Omeitel HeloToHa. CroxkeHue
CMEeKTPa/IbHBIX IIBETOB. Jlucnepcus ceeTa.

Hemoncmpayuu.

IIpsiMo/MHeltHOe pacrpocTpaHeHyie CBeTa.

OtpakeHue cBeTa.

Ilonyuenue n3o6pakeHuii B I0CKOM, BOTHYTOM M BBITIYKJIOM 3€pKa/iax.
IIpenomnenue ceerta.

OnTryeckuii cBeToBOI.

Xop nmyuyeii B cobuparomeif mmse.

Xop, nyJeii B paccenBarolei JinHse.

Iomyuenvie n3o6paxxenwii ¢ MOMOILIBIO JUH3.

IIpuniun gefictus (oroanmnapara, MHKDPOCKOIIA U TeJIeCKOIIa.
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IIJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS TPOTPAMMBI TIO
OHN3NKE HA YPOBHE OCHOBHOT'O OBILIET'O OBPA3OBAHUS

V3yuenvie Gu3KKu Ha YPoBHe OCHOBHOIO ob1iero o6pasoBanmus HarpasjeHo

Ha ZIOCTIDKeHHe JIMYHOCTHEIX, MeTarpeIMeTHBIX 1 NpeAMeTHLIX 00pa3soBaTeIbHBIX

pe3yJ/bTaTos.

B pesynbrare usyuenns dbusuku Ha YPOBHE OCHOBHOTO 0611jero 06Gpa3oBanws

y obywarorerocs 6yayT COPMHUPOBAHBI C/IeJYIOLHe THIHOCTHLE pesynbTaThl B

YacTH:

* 1) marpuoTHYecKoro BocnHTaHU:

*  TIpOsiB/IeHHe WHTepeca K WCTOPUH U COBPEMEHHOMY COCTOSIHHIO POCCHUHCKOM
(usHUeckoi HayKu;

*  LEHHOCTHOE OTHOIIEHHE K IOCTIIKEHUAM POCCUIACKIX YUEHBIX-(DU3HUKOB;

* 2) rpaXJaHCKoOro u AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSI:

*  TOTOBHOCTE K 3KTMBHOMY y4aCTHIO B 06CYIKeHHN 00ILIeCTBEHHO 3HAUMMBIX 1
3TUYeCKUX Mpo6IeM, CBA3aHHbBIX C HPAKTHUECKUM ITPUMEHEHUEM [I0CTIDKeHHH
bHu3MKY;

. OCO3HaHHE Ba&XXHOCTH MOPAIbHO-3THUECKHX NPUHIIAIIOB B JeSATeJbHOCTH
y4éHoro;

* 3) 3CTeTHYeCKOro BOCIIMTaHHUSA:

*  BOCIpHATHE 3CTETHYECKMX KauecTB (hU3WUeCKOi HayKul. eé rapMOHWUYHOI'O
TIOCTPOCHMS, CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

* 4) HeHHOCTH HAYYHOr0 MO3HAHMA:

. OCO3HAHMe LIEHHOCTH (U3HYEeCKOM HayKu Kak MOIIJHOTO HMHCTPYMeHTa
TIO3HAHKA MHPA, OCHOBBI DasBUTHA TeXHONOTHH, BaKHeleH COCTaBJISTIOIIIEH
KY/IbTYPEI;

. Pa3sBUTHE HayYHOH mr0603HATENLHOCTH, HHTepeca K HCC/IenoBaTebCKOH
JeATeTbHOCTHY;

° 5) dopmupoBanus Ky/JIbTypbl ~ 300POBbA W  3MOLMOHAILHOTO
Onaromonyumns:

. OCO3HaHME ILEeHHOCTH (e3omacHOro ofpasa >KU3HH B COBpeMeHHOM
TEXHOJIOTMYECKOM MHpe, BaKHOCTH TIPABAT  Oe30MacHoro TIOBeZleHUsT Ha
TPAHCIIOpTe, HA JOPOrax, C 3/eKTPUYECKUM U TEeIrLIOBLIM obopyzoBaHuem B
AOMAIIHUX YCIOBUSIX;

J ChOPMHPOBaHHOCTL HaBBIKA peduiexcuy, Tpu3HaHMe CBoero 1paBa Ha
OIIMOKY U TAKOro e Ipasa Y BPYTOro Ye/ioBeKa;

° 6) TpyaoBoro Bocnuranus:

. dKTUBHOE y4yacTHe B DeLIeHWHM MPaKTHYeCKHX 3a/a4 (B paMKaX ceMbH,
obpasoBaTenbHOLH OPraHMsaliiy, Topoja, Kpas) TeXHOJOTHYECKOH  u



IoBTOpUTEMLHO-06061 AR MOAY/IE Tpe/iHa3sHavYeH //IA CUCTEMATH3aALUN
U 0000IIeHUs  peAMeTHOro COZlepXXaHuss M OMbITA  IeATeNHHOCTH,
MPHODOPETEHHOTO TIPK M3yUeHNH BCETo Kypca QU3MKY, a TakKe IS TIOATOTOBKH K
OCHOBHOMY TOCy[apCTBEHHOMY 3K3aMeHy 110 (H3MKe is obyuarormxcs,
BBIOPABIINX 3TOT yueGHBIH MpegMeT.

Tlpy M3yuennn JaHHOTO MOAy/ns peamusyroTcs u CHCTEMAaTU3UDYIOTCS BU/IBI
ACATEILHOCTH, Ha OCHOBE KOTOPLIX 00eCreunBaeTCs JOCTIDKEHNE TIpeIMeTHBIX 1
METalpeIMETHBIX ~ T/IAHUDYEMBIX  De3y/bTaTOB  06GyueHws, (hopmupyetcs
€CTECTBEHHOHAyYHasA rPaMOTHOCTB: OCBOEHHE HAYUHBIX MeTO/0B UCCIeJOBaHMsA
SIB/ICHUH TIPUPOZbl U TEXHHKHW, OBMAJEHHE YMEHUSAMH OGBSCHSTE busnueckue
FAB/IEHWSA, IIPUMEHSS TIOy4eHHble 3HAHHS, pellaTh 3aJaud, B TOM UMC/Ie
Ka4yeCTBEHHBIE W 9KCITePUMEHTaIbHbIE.

IIpMHIMNMANBEHO JlesTeTbHOCTHBIHA XapaKTep NaHHOTO pasfiesia Pealm3yeTcs
38 CY4E€T TOro, 9ro o6yvaroIMecs BHITOMHSIOT 3a7aHus, B KOTODBIX MM
TIpe/iaraeTcs:

Ha OCHOBE TMIOJIyUEHHBIX 3HAHHMA pacTo3HaBaTh M HAyYHO OGBACHATH
(H3HUeCKye SBIeHNS B OKpYJKaroILjeit MPUpPo/ie U IIOBCeHeBHOM JKI3HH;

HCII0/Ib30BATE HAYYHbIe METO/BI UCC/IeIOBAaHMS (DU3NUECKHUX SIB/IEHHUH, B TOM
HHCTIE [T IPOBEPKH TUTIOTe3 U IOy YeHHs TeOPETHUECKUX BBIBOZIOB;

OOBACHATE HAyuHble OCHOBBI HAMGO/IEe BAKHBIX JOCTIDKEHUM COBPEMEHHBIX
TeXHOJIOTMH, HalIPUMED, MPAKTHUeCKOr0 HCIIO/Ib30BAHMS Pas/IMUHBIX UCTOYHUKOB
SHEPTUH Ha OCHOBE 3aKOHA TIPeBpaIleHHsI ¥ COXPAHEHMs BCEX M3BECTHDBIX BU/IOB
SHEpTHH.



yCTaHaB/IMBAaTh CYLeCTBEHHbIN NIPU3HAK K/IaCCU(DUKALINKA, OCHOBAHUS [IJIs
0600111eHYSsT 1 CpABHEHNS;

BBIAB/IATE 3dKOHOMEPHOCTH U MTPOTHBOPEUMs] B PACCMaTPUBAEMBIX (PAKTax,
AAQHHBIX Y HaO/IFOAEHUAX, OTHOCAIIMXCA K (PU3UUECKUM STBIICHHUSM;
BBIAB/IATE NMPUYMHHO-C/IE[CTEEHHbIe CBA3M DU W3y4YeHMH (PU3UUECKUX
SIBJIEHWI ¥ TPOLIECCOB, [ielaTh BBIBO/BI C HUCIO/B30BAHUEM [Ie[YKTHBHBIX
1 MHAYKTHUBHBIX YMO3aK/IFOYeHWH, BBIIBUTaTh TUIIOTe3bl O B3aUMOCBSI3SIX
(hM3UUEeCKUX BETUYNH;

CaMOCTOSITe/IBHO  BbIOMpaTh criocob pelteHuss yuebHON GU3MIECKOH
3aflaur (CpaBHeHWe HeCKOJIbKMX BapUaHTOB DELIeHWs, BhIOOD Haubosee
TOAXOJAIIET0 C YYETOM CaMOCTOATE/IBHO BhI/Ie/IEHHBIX KPUTEPHER).

ba3oBbie HCCl/1egoBaTe/ILCKHue AEﬁCTBHHZ

MCTI0/Ib30BaTh BOTIPOCHI KaK MCC/Ie0BaTe/TbCKIU MHCTPYMEHT [T03HAHYS,
IIPOBOJUTS I10 CAMOCTOSATE/ILHO COCTaB/IEHHOMY IJIAHY OINBIT, HeC/I0XKHBIH
(pu3HUECKUM SKCIepUMeHT, HeGoJbIIOE HCCIeoBaHHe  (BH3HUECKOrO
SBJIEHUS,

OLleHMBaTb HAa TIPUMEHMMOCTE M /JJOCTOBEPHOCTH  HH(OPMALHIO,
TIOJIyUeHHYT0 B XO/ie MCC/Ie;OBaHUs WK SKCTIePUMEHTa;

CaMOCTOSTe/IbHO (POPMY/IMPOBaTh 000BIIEHNST U BBIBOAILI 110 pe3y/bTaTaM
TIPOBEZEHHOr0 Hab/IFO/JeHNs, OITbITA, MCC/Ie0BAHNS;

TIPOrHO3MPOBaTh  BO3MOXKHOE  Ja/bHellllee pa3BUTHe  (HU3UMYECKUX
IIPOLIeCCOB, a TaKXKe BbIABUTATh IPe/II0N0KeH s 00 MX Pa3sBUTHU B HOBBIX
YC/IOBUSIX U KOHTEKCTax.

Pa6ora ¢ undopmanmeii:

TIPUMEHATE Pa3/IMuHble METO/bl, MHCTDYMEHTEI U 3aIlpOChl TIPH MTOMCKe 1
orbope MHGOPMAIMM WM [AHHBIX C YYETOM IIPeJI0KEeHHOM yuebOHOH
(hr3nueCcKoii 3a1aum;

AHa/TM3UPOBATE, CUCTEMAaTU3MPOBaTh M MHTEPIIPeTUPOBAaTh MH(OPMALIHIO
PasIUYHBIX BULOB ¥ (DOPM MpeACcTaBIeHN;

CaMOCTOSTE/bHO ~ BHIOMpAaTh ONTHMANBHYI0 (OpPMy —IIpeACTaB/IeHs
MHQOPMAalMM ¥ W/ITOCTPHPOBATh pelllaeMble 3a[auél  HECIOKHBIMHU
CXeMamH, AuarpaMMaMu, MHOU IpaMKoi U UX KOMOMHALIAAMHU.

KOMMyHl’IKaTI/IBHBIE YHUBEpCa/IbHbIe Y‘-IEGHLIE ,Z[EﬁCTBHH:

B XoJe 00Cyxzenus y4ebGHOTO MaTepuasa, pesy/lbTaToB JabOpaTOPHEIX
paboT 1 NPOEKTOB 33/jaBaTh BOMPOCHI M0 CYIIECTBY 0OCYKIaeMOi TeMBI 1
BbICKA3bIBATh H/leW, HalleJIeHHBIE Ha pelleHre 3a/jaud M IojeprKaHue
OmaroyxenaTeTbHOCTH OOIIEHNS;

COTIOCTaB/IATE CBOM CYX/[EHHA C CY)XKIEHUAMH [PYIMX YYaCTHUKOB
Avasora, 0OHapy>KUBaTh Pa3/IMuKe U CXOACTBO MO3HULIUI;



COLMaNbHOM HAlpaBIeHHOCTH, TPeGYIOMMX B TOM YHCIe u busnueckux
3HaHMIA;

°  WHTEDEC K IIPAKTUYECKOMY M3YUeHHUIO NPOo(eCCHii, CBA3aHHbIX C (U3MKOL;

* 7) 3K0/JIOTHYECKOT0 BOCITHTAHHS:

°  OPMEHTaNusd Ha NpUMeHeHHWe (M3MYECKUX 3HAHMH i pellleHus 3a/7ay B
obmacTu  oKpysxaromeii cpep, [VIAHUDOBAHUS TIOCTYIIKOB W OLEHKH KX
BOSMOXKHBIX II0C/IeZICTBHI 1711 OKPY>KArOIIel Cpe/s;

°  OCO3HaHMe TI06aNbHOrO XapaKTepa 3KOJIOrHMYeCKUX npobneM u myrefi ux
peleHus; '

* 8) ajanTammu K W3MeHArOIMMCH YCIOBHAM COLMANBLHON M MpHUpoORHO
cpeAbl:

° HOTPE6HOCTB BO BBGHMOAEﬁCTBHH TIpH  BBITIOJTHEHUU I/ICCJ'IE,Z[DBEIHI/Iﬁ u
TIDOEKTOB (ZIJHBI/I‘IECKOIZ HaHpaBJIEHHOCTI/I, OTKPBITOCTh OIIBITY ¥ 3HaHUAM
JPYTHX;

L] TTIOBEIITIEHIIE YPOBH4A CBOeH KOMIIeTeHTHOCTH T—IGPEB HpaKTI/IqECKy'I'O
,Z[EHTEJII:HOCTL;

°  TOTPeGHOCTH B hOPMUPOBAHUH HOBEIX 3HaHWH, B TOM UMC/ie GOpMy/IUpOBaTE
1/ien, MOHATHS, TUIIOTe3bI 0 (PU3UUECKUX 06beKTaX SIBJIEHUSX;

°  OCO3HaHWe [e(ULUTOB COOCTBEHHBLIX 3HAHMI 1 KOMIIETeHTHOCTeH B 00/1acTH
(u3nKwY;

. ITAHApOBaHKMe CBOErO pPasBUTUA B MNPUOBDETEHWA HOBBIX busnueckux
3HAHU;

°  CTpEM/IEHME aHa/TU3UPOBATh U BBIAB/STH B3aUMOCBS3H NIPUPO/RL, 061jecTBa U
S5KOHOMHKH, B TOM UHCJIE C UCHO/Ib30BaHUEM (GU3MUECKUX 3HAHMIL;

. OLl€HKa CBOMX [MEWCTBUM C yu8TOM B/IMSHUS Ha OKDPY>Kaloll[ylo cpefy,
BO3MOXKHBIX II00a/IbHEIX TIOC/IeICTBHIA.

METAINPEAMETHBIE PE3YJIbTATBI

B pesynbrate ocBoenuss mporpammer 1o ¢usMKe Ha ypoBHe OCHOBHOrO
obuiero o6pasosanys y obyuaromieroca 6ynyT ChOpPMHPOBaHbI MeTanpeaMeTHbIe
PE3y/IbTaTEI, BK/IOUAIOI/e [I03HABaTe/IbHbIE YHUBEPCATbHBIE yuebHbIe felicTBuYs,
KOMMYyHHKATUBHBIE  YHUBepCalibHble — yuebHble —[eHCTBUS, Pery/STUBHLIe
YHUBepCabHbIe yueGHbIe AeficTBHS.

Tlo3HaBaTeILHbBIE yHHBEpPCATLHBIE yueOHbIe AeMCTBHs

bazoBble /lornyeckue geficTeusn:
° BBUBIATL W XapaKTePU30BaTh CYIeCTBEHHbIE NIPHU3HAKK  00BEKTOB
(AB/IEHMIA);



INIPEIMETHBIE PE3YJ/IbTATBI

K koH1ly 06yueHus B 7 K/1acce Ipe/[MeTHEIe pe3y/IbTaThl Ha 6a30BOM YPOBHE
JOJDKHBI OTPaskaTk CPOPMHPOBAHHOCTD Y 00YUarOIUXCsl YMEHMIH:

WCIIO/IB30BaTh  IOHATHS:  (U3MUecKWe UM XUMHUeCKue  sIBJIeHUS,
Hab/mo/ieHne, SKCIIepUMEeHT, MOJe/b, THIOTe3d, eJVHMILI (PM3AUeCKUAX
Be/IMYMH, aTOM, MOJIeKyja, arperaTHble COCTOSIHMsI BelecTBa (TBEPIOe,
XUJKoe, TrasoobpasHoe), MeXaHWYeCKOe /IBIDKeHHe (paBHOMepHoe,
HepaBHOMEpDHOe, TMpPAMOJIMHEMHOe), TPaeKTODUs, PaBHOEHCTBYIOIIAs
cunma,  fedopmaums - (ympyras, I7IaCTUYeCKasi),  HEeBeCOMOCTh,
COOOIIArOIIHeCsT COCY/IbI;

pas/muaTh sABAeHUA (JUPQy3ns, TEIVIOBOe ABIPKEHHE UYACTHI] BEILeCTBa,
paBHOMEPHOE  [IBIDKeHHe, HepaBHOMepDHOe [BYDKEHWe,  HHepIjs,
B3aMMO/IEMCTBYE TeJsl, PABHOBeCHe TBEDIBIX Tel C 3aKPeIrUIEHHOM OChI0
BpallleHus, Iiepefaua /[aBjeHusl TBEDALIMH Te/laMH, >KUIKOCTAMHA U
rasamy, aTMoC(epHOe [aBjeHHe, IUIaBaHWe TeJ, IPeBpalleHus
MeXaHUUeCKOM SHepruu) Mo ONMCAaHWI0 WX XapaKTepHBIX CBOMCTB W Ha
OCHOBE OITLITOB, [JeMOHCTPUPYIOIIUX JaHHOe (GHU3UUECKOe SBIEHHE;
pacro3HaBaTh IIPOAB/IEHHE M3YUYeHHBIX (DHU3UUECKUX SB/ICHUN B
OKDY>KaroIljeM MHMpe, B TOM UUC/Ie (U3WYECKHe SIBJI€HHS B IIPHPOJE:
IIPUMEpPEI [JBIDKEHHSA C Pas/IMuHBIMA CKOPOCTSMHU B >KUBOH M HEXUBOM
NpyUpoje, [ehCTBUe CUbl TPEHWs B TIPUPOZIE M TeXHWKe, B/USIHUE
aTMOC(epHOro JjaBjieHHs Ha JKUBON OpraHu3M, IjlaBaHue puIb, phIuarv B
TeJIe Ue/I0BeKd, IPY 5TOM [1epPeBOIUTh NPaKTUUeCKy0 3aJauy B yuebHYo,
BBIJIE/IATE CYII[eCTBeHHBIE CBOMCTBA (IPU3HAKK) DHU3UUECKUX SIB/ICHHH;
OITHMCLIBATL H3YYEHHEIC CBOMCTBa Te/l U Cl)IfIBH‘-IECKI/Ie SIBJIEHWS, HVICIIOJ/Ib3Ys
(usnueckre BenMYMHBI (Macca, 00BEM, TMJIOTHOCTH BEIECTBA, BPeMs,
MyTh, CKOPOCTh, CPeJHsSA CKOPOCTh, CH/Ia YIIPYTOCTH, CHUIa TSDKECTH, Bec
TeJla, CWIa TPeHWd, [JabjieHue (TBEPZOrO Tesa, >KUAKOCTH, Trasa),
BRITA/IKMBAIOI[asd CUia, MexaHhueckas paboTa, MOIIHOCTb, IIJIEUO CHJILI,
MOMEHT CH/IBbL, KO3((ULMEHT I[I0/Ie3HOTO [elCTBUS MeXaHH3MOB,
KAHETHYeCKass M TOTeHLMasbHas SHeprusi), NPy OIMUCAHWW TIPaBU/ILHO
TPaKTOBAaTh  (PU3UUYECKUA CMBIC/I  HWCIO/IB3YEMBIX  BEIMUMH, MX
0003HaueHUss U eJUHMIBI (U3MUECKUX BEJUYWH, HaXOAUTh (DOPMYIIBL,
CBA3BIBAIOIME [JAaHHYIO (PU3WUYECKYIO0 BeJIMUMHY C APYTHMH BeIMYMHAMH,
CTPOUTE TpaMKX U3yUeHHBIX 3aBUCUMOCTEH (M3HUECKUX BeINYNH;
XapaKTepu30BaTh CBOMCTBA TeJs, (pU3NuUecKHWe SBJIEHWS M IIPOLIECCHI,
WCTIONB3Ys MpaBuja CIOXKeHHs CUI (BAOJIbL OFHOW MpsiMoi), 3akoH I'yka,
3akoH Ilackass, 3aKOH ApxuMe[a, [IpaBUIO paBHOBecUs pbiuara (6/10Ka),



BBIP@KATE CBOIO TOUKY 3DEHHS B YCTHBIX M ITMCbMEHHEIX TEKCTAX;
y0IMYHO TIPe/ICTAB/IATh Pe3yIIbTATh BhIIO/IHEHHOTO (hu3mueckoro ommiTa
(3KCTIepuMeHTa, Hcce[0Banus, [IPOeKTa);

NOHUMATL M WCTO/B30BATH  MNPEHMYIIECTBA  KOMaHAHON 1
MHAUBHU/yalbHOW paboTel TpM  pelleHuM KOHKDETHOH  (HU3UYeCcKo
11po6JIeMEI;

HPUHUMATD Ie/l COBMECTHOH [esITe/TbHOCTH, OPraHU30BbIBATL JeiCTBUA
[0 €€ JOCTIDKEHHIO: pacCHpefeNsTs Doy, 00Cy>XZaTh TIpollecchl U
PE3y/bTaThl COBMECTHOM paboThI, 0600IaTh MHEHHMS HeCKOJTLKIX TIIOZIEH;
BBITTOJIHATE CBOO YacTh PaboThl, JOCTUrast KaueCTBEHHOTO pesyJbTara 1o
CBOEMY HAIPABNEHMIO W KOODJMHHDPYS CBOM JeHCTBHA C OPYTUMU
YIeHAMH KOMaH/IbI;

OLEHMBATL KAYECTBO CBOETO BK/aJa B OOLIMH MPOAYKT mo KPUTEDHSM,
CaMOCTOATE/TIEHO C(POPMY/THPOBAHHEIM yIaCTHUKAMH B3aUMO/EHCTBUS.

Pery/isTHEHbIe yHUBepcabHBIe yueGHbIe AeHCTBUA

Camooprauuszanus:

BBISIB/IATL NPOOIEMEI B JKU3HEHHBIX U y4eOHbIX CHUTyaLusx, TpedyroImx
AJIS1 pellieHns (PU3NIeCKUX 3HAHWIA;

OPUEHTHPOBAaTLCA B DPas/MUHBIX  IIOJXOJax IIPUHATHA  pelleHuH
(MHAMBUIYANBHOE, [IDUHATHE DEIIeHHs B TPYIINe, NPUHATHE PpelleHu:t
TPYTINOH);

CaMOCTOSITe/ITbHO COCTaBJ/ISITL dJITOPUTM pelieHus (bI/IBPI‘-IECKOﬁ 3aJauud Uin
IIJiaHa HucciaenoBaHusa C ylléTOM I/IMEIOH_(I/IXCH pecypcoB U CO6CTBEHHLIX
BOSMO}KHOCTeﬁ, apFYMEHTI/IpOBaTL IpegjiaraemMeie BAPHAHTHBI pEMEHHﬁ;
Alenath BIOOD ¥ 6paTh OTBETCTBEHHOCTD 3a pelenue.

CaMOKOHTPOJII), 3MOIHOHA/IBHBIH HHTE/I/IeKT:

AdBaTh a/IeKBATHYIO OLIEHKY CHTYALMK U TIPe/l/IAraTh TUIaH eé H3MEeHEHHUS,
OOBSCHATL  TMPUUMHBI  OCTHIKEHHUA (He/IOCTIDKEHHSI)  pe3y/IbTaToB
ABATEIEHOCTH, /JABATE OLEHKY NMPUOOPETEHHOMY OMBITY;

BHOCHTEL KOPDEKTHEBBI B [IeTE/IHOCTE (B TOM UHC/Ie B XOf BBITIO/IHEHUs!
(pU3HMUeCKOro HMCCrenoBaHMA W IIDOEKTa) Ha OCHOBE HOBBIX
00CTOATENBCTB, W3MEHUBLIIAXCS CUTYalluii, yCTAHOBMEHHBIX OIIMOOK,
BO3HMKIILUX TPYAHOCTEH;

OLEHMBATHL COOTBETCTBHE Pe3y/IbTATa LIEJIM M YCIOBUSIM;

CTaBUTEL CeOst Ha MeCTO /IPyroro YeoBeKa B XOjie CTI0pa WIN JUCKYCCUU
Ha Hay4IHyIO TeMy, TIOHUMATh MOTHBEI, HAMEPEHUS ¥ JIOTUKY Jpyroro;
TPU3HABATEL CBOE IPaBO Ha OMMOKY MPY pelueHrd pU3HIecKux 3a7iau uiu
B YTBEPKICHISIX Ha HAy4Hble TEMbI M TAKOE Ke [PABO JPYroro.



TIPe/JIOKEHHBIX TaO/MML] U IpadUKOB, AenaTh BBIBOABI IO pe3y/bTaTaM
VCCIIeJOBaHUS,;

TIPOBOAWTL KOCBEHHbBIE H3MEpeHUs (PU3NYeCKUX BeTMUNH (IIZIOTHOCTE
BeILl[eCTBa JKMIKOCTH M TBEDJOIO Teja, CUAAa TPEHUS CKOJIbKEHHUS,
faBjleHre  BO3/lyXa, BbITA/KUBAOUasg CWaa, [JeHCTByIollas Ha
IIOTPY’KEHHOE B JKUJKOCTh Teso, KO3(QHULIMEHT I10J€3HOr0 [eHCTBUsA
MPOCTBIX MEXaHW3MOB), C/eflys IPefJIO’KeHHOW WHCTPYKLMU: TIpPU
BBIIOJIHEHWM W3MepeHHH cobupaTh 3SKCIIePUMEHTAbHYI0 YCTaHOBKY H
BBIUWC/ISTh 3HaUeHHe NCKOMOM BeJINUMHEIL;

co0/r0aTh NpaBK/ia TeXHUKY 6e30MacHOCTH Mpu paboTe ¢ 1aGopaTopHEIM
obopyoBaHuem;

yKa3bIBaTh TMPUHIMIIEI [eHCTBHUA NMPUOOPOB M TEXHUYECKMX YCTPOMCTB:
BEChI, TEPMOMETD, AMHAMOMETD, COOOIAIOIMecs COCyAbl, Gapomerp,
phbIvar, MoJBYIKHBIN U HelO/IBIKHBIN O/I0K, HAK/IOHHAS TUIOCKOCT),
XapaKTepHU30BaTh MPWHLMIILI [eWCTBHUSA HW3yUeHHBIX mpubOpoB H
TEXHUUECKHUX YCTPOMCTB C ONOpPOM Ha WX OMWCaHus (B TOM 4HCIIe:
NOAIINITHAKY, YCTPOMCTBO BOJOIPOBOJA, THAPABIWYECKHU IIpecc,
MaHOMETP, BBICOTOMEp, ITOPIIHEBOW HACOC, aDeOMETP), UCTI0/IL3Ys SHAHUS
0 CBOMCTBAxX (PM3MUECKUX SBJEHUN M HeoOXoquMble (pU3MUecKyie 3aKOHbBI
Y 3aKOHOMEPHOCTH;

NPUBOJUTE  TIPUMEPE  (HaXO4UTb  HWHGPOPMALMIO O  IIpUMepax)
NPaKTUYECKOTO HCII0/Ib30BaHusl (PU3MUeCKUX 3HAHWUH B II0BCEJHEeBHOM
XKU3HM 7151 obecrieueHys: 6e30MacHOCTH Tpy obpaliieH|n ¢ IpubopamMu U
TEXHUUECKUMM YCTPOMCTBaMM, COXpPaHeHWs 3[0pOBbS U COOJIO/IeHNUs
HODM 3KO0JIOCMUYEeCKOT0 TTOBe/IeHUs] B OKPY Karolilet cpejie;

OCYIL|eCTB/IATL OTOOD HCTOYHMKOB wuH(opMaiuu B VHTepHeTe B
COOTBETCTBHMH C 3a/IaHHBLIM TIOMCKOBBIM 3alIPOCOM, Ha OCHOBE MMEIOIUXCS
3HAHWH W TIyTEM CpaBHEHWS pa3lUUHbIX HCTOYHWKOB BBIJE/IATh
MH(OpPMALII0, KOTOpas SB/ISIETCS TMPOTMBOPEUMBONM WM MOKET OBbITb
HeJJ0CTOBepHOU;

WCITI0/Ib30BaTh MPH BLINOJHEHUH y4ueOHBIX 3aaHUM HAyUYHO-IIOMYJISIPHYIO
nuTepaTtypy  (M3MYECKOro COAep)KaHHsS, CHpPaBOYHbIE MaTepHalkbl,
pecypchbl cetu IHTepHeT, BhafeTh NMPHUEMaMU KOHCIIEKTUPOBAHHS TEKCTa,
npeobpa3oBanys MHGOPMALUK U3 OZHOI 3HAKOBOM CUCTEMBI B [PYTYIO;
CO37aBaTh COOCTBEHHEBIE KpaTKUe MMUCBMEHHBIE W YCTHLIE COOOIeHHs Ha
OCHOBe 2—3 MCTOYHHKOB MH(OPMALUU (PU3UIECKOTO COZEPIKaHMUs, B TOM
urc/ie MyOaMYHO JenaTh KpaTKHe COOOLIeHWs O pesy/bTaTax IPOeKTOB
WM y4yeOHBIX WCCIeNOBaHWH, TIPH 3TOM TI'PaMOTHO HCIIOb30BaTh



«307I0TOE€  IpaBW/I0» MEXaHWKH, 3aKOH COXpaHEHHS MeXaHHueCKoM
JHEPIWH, TIPM 3TOM [jaBaTh CJIOBECHYH) (GODMYMTHDOBKY 3aKoHAa M
3alTHChIBATL €r0 MATEMATHYEeCKOE BLIPAKEHHE;

00BSACHATEL (QuU3NUeCcKHe SBTEHNS, IIPOLIECCHI M CBOMCTRBA TeJI, B TOM UHC/Ie
H B KOHTEKCTE CMTyalldil [PaKTUKOOPHEHTHPOBAHHOIO XapakTepa:
BBIABJIATE NPUUMHHO-C/IEICTBEHHBIE CBS3HM, CTPOMTH OOBLSACHEHWE u3 12
JIOTHYECKMX IIAroB C OMOPOM Ha 1-2 M3y4YeHHBIX CBOMCTBA (hU3MUeCKUX
SIBJIEHUM, (PU3NUECKUX 3aKOHA WIIH 3aKOHOMEPHOCTH;

pelllaTth pacuéTHble 3afaud B 1-2 gejicTBus, UCTIONB3ysl 3aKOHLI U
(hopMysibl, CBsi3BIBarONMe (U3MUECKME BeIMUMHBL Ha OCHOBe aHa/u3a
YC/IOBHA 3a[aUM 3aIMChIBATE KPATKOE YC/IOBKE, TIOACTAB/IATh prsmueckue
BE/IMUMHBI B (DOPMY/IBI M TIPOBOAUTH PACUETHI, HaxOJUTh CITPABOYHBIE
/\aHHEBIe, HeOOXOAMMBIe /I PeleHus 3ajad, OLIEHHBATL PEATMCTUYHOCTE
TI0/TyUeHHOU (PU3MIECKON Be/INUUHEL

Dacrio3HaBaTh TPOO/IeME], KOTOPBIE MOMKHO —peIIHTE TIpY  ITOMOILIH
(pU3HMUECKUX MeTO/IOB, B OMMCAHUM MCC/Te/I0BaHUS BRIIEIATE IIPOBEPsIeMOoe
[IpeATonoKeHe  (TUIIOTe3y),  pasaduaTh W VMHTEPIIPeTUPOBATh
TIOJlyYeHHBIA Pesy/IbTaT, HaXOAWUTh OIIMOKU B X0[le OMBbITa, Je/arh
BBIBO/IBI IT0 €0 Pe3y/bTaTaMm;

[IPOBOAUTL  OMBLITEI 110  HAOMIOZEHWI0 (U3UUECKUX ABJICHMH WM
(r3MUeCcKux CBOMCTB TeJ: (opmynuposaTs IIPOBepsieMbIe
TIPEATIONOXKEeHNs], COOMPATh YCTAaHOBKY 3 IPe/I0KEHHOT0 o0opyzoBaHus,
3AIHUCBIBATE X0/, OTIBITA U ()OPMYTMPOBATE BEIBOJLL,

BBIIO/IHATE  TIPSIMbIE  M3MEPEHWA PAacCTOSHWSA, BPEMEHH, MacChl Tena,
00BéMa, cuIBl ® TEMITEPATYphl C MCIIO/Ab30BAHWEM aHaJIOTOBLIX W
IM(bPOBEIX TPUOOPOB, 3aIHCHIBATL MOKA3AHMS npubopoB C  yuéToMm
3a/laHHO abCO/FOTHOM TOrpenHoCTH H3MepeHHii;

HPOBOAUTL UCCIEN0BAHIE 3aBUCHMOCTH O/IHOM (DM3HUeCKOM BeHUMHLL OT
AIDYTO# C WCIO/Ib30BaHKEM MPSIMBIX W3MEPeHUH (3aBUCHMOCTH MyTH
PaBHOMEDHO /IBIDKYIIEroCsi Tefia OT BPEMEHM /BIDKEHHs Tela, CHIbI
TPEHHS CKOMbXXEHNSI OT Beca Tesla, KauecTa 06paGoTKY MOBepXHOCTeH Tenl
¥ HE3aBMCHMOCTH CHJIBI TPEHHS OT MIOM[a/iM COTIPUKOCHOBEHHS TeJl, CHIIbI
YOPYTOCTH OT y/IMHEHWs TIPY>KWHBI, BRITAJIKUBAOIEH CHIBI OT 06BéMa
IIOTPY?KEHHOU YaCTH Tejla U OT TIOTHOCTHU ’KUOKOCTH, €€ He3aBUCUMOCTH
OT IVIOTHOCTH Te/Ia, OT I/IyOHHBI, Ha KOTOPYIO MOTPYIKEHO Teslo, YC/IOBHIA
T/1aBaHNs TeJl, yCIOBUI PABHOBECHs PhIuara W 67I0KOB), YUaCTBOBATD B
TVIaHAPOBaHNK  y4ebHOro uccTefoBanus, cobupars YCTaHOBKY H
BBITOJIHATE M3MEPEHUS, CJieflyd MpeIOKeHHOMY TUIaHy, (QUKCUPOBATE
PE3YJ/ILTATBl TOMYYeHHOW 3aBHCHMOCTH (DPUSMYECKUX BEIMUYHH B BUJIE



MAIIWHEL, OTHOCUTeNBHAS BJIaXKHOCTH BO3AyXa, 5/IEKTPUYECKUM 3apsaf,
CHIa TOKa, 5/EKTPUYECKOE HANpsDKEHHME, CONPOTHUB/IHYe IIPOBOJHHUKA,
YHA€IBHO®  CONpPOTHMB/IEHWE  BeljecTBa, pabota u MOLL[HOCTE
5/IEKTPAYECKOrO0  TOKA), TIPH OIMCAHUUA NPaBU/LHO  TPAaKTOBAThL
(hH3HUeCKUH CMBICT HCIIOMB3yeMbIX BEJTMYMH, 0003HaueHHs W e/UHHUI[bI
QusHUeCKnX BemHuMH, HAXOAWTEL (OPMYJIB], CBSA3BIBAOI{HE [@aHHYTO
(usuueckyro BemmuHHYy C APYTUMU  BeJIMYMHAMH, CTPOUTH TpaduKu
H3yYEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX Be/THUNH;

XapdKTEPU30BaTh CBOWCTBA TeJl, (DU3UUECKHME SBJIEHHS U TIPOLIECCHI,
HCIO/B3Ys OCHOBHbIE ITOJIOXKEHHsT MOJIEKY/IIPHO-KUHETHUeCKOi TeOPUHU
CTPOEHHMA BEL[eCTBA, NPUHLMII CYTIEPIIO3ULIAM MTOJIell (Ha KauecTBeHHOM
YPOBHe), 3aKOH COXpaHeHus 3apsiia, 3aKoH Oma [JIs1 yUacTKa 11e11H, 3aK0H
xoyns—Jlenna, 3akon COXpAaHEHUST SHEePrMH, MpH 3TOM [aBaTh
C/IOBECHYIO (hOPMY/MPOBKY 3aKOHA WM 3aITHCHLIBATL ero MaTeMaTHYecKoe
BLID@)KeHHE;

00BACHATE (U3MUeCcKue IIPOLIECCEl U CBOMCTBA Tejl, B TOM YUC/e M B
KOHTEKCTEe CHTyal|ui TPaKTHKOOPUEHTHPOBAHHOTO XapakTepa: BBIABI/ISITE
HPUYMHHOC/IEICTBEHHEIE CBA3H, CTPOMTH 0GBsICHeHMe U3 1—2 JIOTUYeCKHX
IIaroB C ONOpo# Ha 1-2 W3y4YeHHBIX CBOIiCTBA QusnYeckux sBIeHUN,
(QU3MYECKHX 3aKOHOB MK 3aKOHOMepHOCTelH;

PEIIaTe pDACU€THRIE 33faud B 2-3 feiicTBus, WCTIO/Ib3YSA 3aKOHBI U
(hopmynbI, CBsi3BIBaOLIHE (hu3MYecKre BeMMUMHLI Ha OCHOBe aHAMM3a
YCTIOBHs 33/lauy 3alMCBIBATL KPATKOE YC/IOBHE, BBISIBIISTE HeJI0CTaToK
AQHHBIX NI DelleHWs 3afaud, BLIOMpPAaTb 3aKOHBI W (hopmybI,
HeoOXo/MMLIe 1711 eé peluenus, [IPOBOJUTE DAacuéThl W CpaBHUBAThL
TO/MyYeHHOe 3HaUeHHe (YU3HIeCKON BeTMUMHBI C M3BECTHEIMU JAHHBIMU;
pacnosHasatk 1pOOG/IEMbl, KOTOPBIE MOXHO —peIIUTh MDA TIOMOIIA
(usryeckux MeTozoE, HCII0/IB3y5T OMKMCaHHe WCC/Ie/IOBAHKSA, BBLIE/ATE
TIDOBEpsieMOe  TPEJTOJIOKEHNE, OLieHUBATh TIPaBWILHOCTL  TIOpAZIKA
TIPOBE/IEHHS UCC/Ie/JOBAHMS, [Ie/IaTh BBIBOJKI;

NPOBOJUTE  OMBITEI 110 HabMIOLEHWIO  (BHU3NYECKUX  SIBJIeHUi W
GU3UYIeCKUX CBOHCTE Tes (Kanu/IspHBbIe sIBIeHYs, 3aBHCUMOCTE JaBJIeHUs
BO37lyXa OT ero o0béma, TemriepaTypi, CKOPOCTH MpoLiecca OCTHIBAHUSA U
HArpeBaHua TIPH M3/AyYeHHW OT I{BeTa H3/Tyvaroltleil (morJolaromiei)
TIOBEPXHOCTH, CKOPOCTb MCIApeHHUs BOALI OT TeMIIePATypPhbl >XUIKOCTH U
T7omann €€ MOBEPXHOCTH, 3/IeKTPH3ALMs Tel wu B3aMMO/JIeCTBHe
S/IEKTPUYECKUX ~ 3apsfIOB, B3aMMOJEHiCTBHE IOCTOSHHLIX MarHuToB,
BU3ya/Mu3aliss MarHUTHBIX I10JIeH TIOCTOSHHEIX MAarHuTOB, [IeHCTBUS
MArHUTHOTO ITOJIST Ha TNPOBOJHMK C TOKOM, CBOMCTRA 3/1IeKTPOMarHmra,



U3y4YeHHbI TIOHATMHHBIA ammapar Kypca (DH3MKH, COIIPOBOXKAATh
BBICTYTUIEHHE IIpe3eHTal1el;

IPY BBITIOJHEHWH y4eOHBIX TPOEKTOB M HCC/Ie[0BAHMH paCIIpe/ensTs
00513aHHOCT B TDYIIE B COOTBETCTBUM C TIOCTAB/EHHBIMH 3a/jauamu,
CIeAUTh 33 BBIIOJIHEHWEM IlaHA [JeWCTBUM, afleKBaTHO OLleHMBAThH
COOCTBEHHBIN  BK/Iag B  JeSITEILHOCTE I'DYMIBL,  BEICTPAMBATL
KOMMYHHUKATUBHOE B3aUMOZeHCTBIE, YUNTEIBAst MHEHHE OKDYKaIOLTIX.

K xoHIly 00yuenus B 8 Kacce npegMeTHbIe Pe3y/ILTATEI HA 6a30BOM YPOBHe
AOIDKHBI OTPa’kaTh ChOPMUPOBAHHOCTD Y 00YUArOIIUXCS YMEHHIA:

MCTI0/Ib30BaTh MOHATHS: Macca U pasMepbl MOJIEKYJI, TEIIOBOE IBIDKEHUE
dTOMOB 1 MOJIEKYJI, arperaTHble COCTOSIHUS BeIlleCTBa, KpUCTA/UTHUECKHE 1
aMOp(HbIE Te/la, HACHIIEHHBIA W HeHACHILEHHbIA 1ap, BAAKHOCTH
BO3/lyXa, TEeMIlepaTypa, BHYTPEHHAS 3HEpTus, TEIJI0OBOM JBUraTeb,
5/IEMEHTAPHBII 3/TeKTPUYECKUI 3apsifi, /IEKTPHUECKOe T07le, IPOBOIHIKY
Y IN5JIEKTPUKH, MTOCTOSHHBIA 37IeKTPUUECKUA TOK, MarHUTHOE IT0JIE;
pas/uaTek AB/eHNs (TEIVIOBOE pacHIMpPeHHe W CKaTHe, TeTyioNepe/aua,
TENJIOBOE paBHOBECHE, CMAUMBAaHUE, KalW/IAPHbIE sIBJCHNS, UCTIAPEHMe,
KOHJEHCallWs, IUIaB/jeHHe, KPUCTa/IM3alMs (OTBepZeBaHue), KUITeHHe,
TeIyIonepeaya (TensIONPOBO/JHOCTS, KOHBEKIIHS, U3JIyueHHe),
S/IEKTPU3ALSA TeJl, B3aUMO/IEHCTBYe 3aps/ioB, JefCTBHs 3/1eKTPHIeCKOro
TOKd, KOPOTKOe 3aMbIKaHWe, B3aMMOJeHCTBHME MAarHuUTOB, [eHCTBUE
MarHiTHOr'O IO/ Ha MPOBOJHUK C TOKOM, 3/1eKTPOMarHUTHas UHAYKIs)
M0 ONMCAaHWI0O MX XapaKTePHBIX CBOMCTB W Ha OCHOBE OIILITOE,
AEMOHCTPUPYIOIIMX /JaHHOe (DU3HUUECKOoe SBJIeHHE;

paclio3HaBaTe  TIPOSIB/IEHHWE M3YUeHHBIX (U3UYECKUX SBIEHMH B
OKpY>XalOILIeM MWpe, B TOM YMC/Ie (PM3HUUECKHe SBIEHUS B IMPHUpPOJE:
TIOBEPXHOCTHOE HATSKeHWe U KalWUIADHBIe SBJIEHHA B MPUPOJe,
KpUCTa/l/lel B TIpUPOJe, u3nyuyeHue CoOJHIA, 3aMep3aHMe BOJOEMOE,
MOpCKue Opusel, 06pa3oBaHHe POCkl, TyMaHa, UHes], CHera, 3JIeKTpUUECKIe
ABJIEHNsI B aTMOC(epe, 3/1eKTPUUECTBO JKUBBLIX OPraHM3MOB, MarHHUTHOE
nojie 3eM/M, [peld IIOMFOCOB, PONb MarHUTHOTO IO/ JUis JKW3HM Ha
3emJIe, IOJIAPHOE CUSTHUE, TIPU 3TOM TIEPEBO/UTE TIPAKTUUECKYIO 3a7iauy B
yueOHy10, BBIJE/SATh CYLIeCTBEHHBIE CBOMCTBA (rpu3sHaKy) GU3MUECKUX
SIBJIEHUH;

ONUCHIBATh U3YUeHHELIE CBOMCTBA Te/l U QU3MYECKUe SIBIEHUs, UCTIOIL3YS
(hr3nUeCKre BeTMUMHEI (TeMIepaTypa, BHYTPEHHSS SHEPIHs], KOMUYECTBO
TeIUVIOTRI, yAe/bHass TeIIOEMKOCTh BeI[eCTBa, yAelbHas TeruioTa
TIaB/IEHNs, yJenbHas TemaoTa Mapoobpa3oBaHMs, yelbHas TerioTa
CropaHus TOIUIMBA, KO3(QGUIMEHT TI0/Me3HOr0 JIeHCTBUSA  TErioBOi



* UPWUBOAWTL  TpUMEphl  (HAXOAWUTH  WH(OPMALMIO O TIpYMepax)
IIDAKTUYECKOr0 HCII0JIb30BaHUS (DU3MUYECKUX 3HAHWI B ITIOBCeJHEBHOM
XU3HU 1711 obecrieuenust 6e30MMacHOCTH npy obpameHny ¢ npubopamu u
TEXHUYECKUMM  yCTPOKCTBAMM, COXDaHEHMS 3J0pOBbS 1 cobsmoenus
HOPM 5KOJIOI'HUY€CKOro N0BEeJeHH s B OKpPY Katolllel cpese;

* OCYWECTB/ATE  MOACK HHQOpPMaly (DU3HUECKOTO COAEPKAHUA B
VluTepHeTe, Ha OCHOBe HMEIOMMXCA S3HAHHH WM MyTéM CpaBHEHUS
AOIO/IHATE/IBHEIX  MCTOYHMKOB  BRIAE/ATE  MH(OPMALHIO, KOTOpast
ABJIIETCA NPOTUBOPEUNBOH MM MOXKET OBITh HeZJ0CTOBEPHOI;

° HCIOMB30BATEL NPH BBINOIHEHUH yueOHbIX 3ajaHmii HayYHO-IOMY/ISIPHYIO
JIATEPATYPy  (IM3MYECKOr0  COJeprKaHWs, CIIPaBOYHBIE  MaTepHasbl,
PeCypchl ceTn VIHTepHeT, BlafieTh NpuéMamMu KOHCITEKTHPOBAHUS TEKCTa,
npeobpasoBaHust MHMOPMALUHN U3 OZJHOM 3HAaKOBOM CHCTEMEBI B ZPYTyIO;

* CO3/aBaTh COOCTBEHHLIE MUCLMEHHBIE W KpaTKMe yCTHbIe COOOIIeHus,
0000mas HHGOPMALIMIO W3 HeCKOIBLKHX VCTOYHHUKOB  (hH3UUYeCKOro
COMEPXAHUA, B TOM unCle My6/IMYHO —MpesCTaB/IAT pes3yJIbTaThl
NIPOEKTHOM WM WCC/Ie/I0BaTeNLCKO AEATE/IbHOCTH, TIPU 3TOM IPaMOTHO
HCIIO/Ib30BATE  M3YYEHHBIH TOHATHHHBIA —armapar Kypca (u3MKHy,
COIIPOBOXKJATE BBICTYII/IEHHE MPe3eHTaIHel;

* TIpW BLINOJIHEHWM y4YeOHBIX NPOEKTOB M HCCIIe[OBaHUix (HU3UeCKKX
TIPOLIECCOB  pacrpefenaTs O0A3aHHOCTH B TPYINIE B COOTBETCTBHM C
TIOCTAB/IEHHBIMU 3a/la4aMH, CIeUTh 3a BBITIOHEHUEeM IUIaHa JeUCTBUI U
KOpPPEKTHDOBATL €ro, aJeKBaTHO OLleHUBAaTh COOCTBEHHLLL BKIa B
AEATE/IbHOCTE IDYIINIBI, BBICTPAMBATh KOMMYHHKATHBHOE B3aMMOZIeHCTBHE,
TIPOSIB/IAAS TOTOBHOCTh pa3perath KOH(IUKTHL.

K KoHIly 00yuenus B 9 knacce mpegmeTHbIe pe3y/bTaThl Ha 6a30BOM ypoBHe

AO/DKHET OTpa@KaTh COPMUPOBAHHOCTE Y 0CYUaArOTIUXCS YMEeHHi:

* MCIOb30BATE  [OHATHA: CHCTeMa OTCuéTa, MaTepHaibHas TOUKa,
TPAEKTODH, OTHOCHTE/BLHOCTh MeXaHMUECKOrO JBIDKEHHS, Aedopmariis
(ynpyras, mnmactuueckas), TpeHwe, LIEHTPOCTPEMUTE/ILHOE  YCKOpeHHe,
HEBECOMOCTE U Teperpysku, LeHTP TSKEeCTH, abCoIIOTHO TBEpZ0E TeJlo,
HEHTD TSDKECTH TBEPJOTO Tesld, PABHOBECHE, MeXaHWYeCKHe KoJeGamHus i
BOJHEL, 3BYK, MH(PasByK M yJbTpasByK, 5/IEKTDOMAarHUTHBIE BOJIHE,
IKaja 3/1EKTPOMarHUTHBIX BOJIH, CBET, G/IM30pPYKOCTD JlaJIbHO30PKOCTh,
CIIEKTPEI WCIYCKaHUs U TOTJIOLeHust, anbda, 6eTa- u ramMMa-t3/IyyeHus,
H30TOITBI, siIepHast SHEPreTHKa;

* PpasMuaTe sBleHus (PaBHOMEDHOE U HepaBHOMEepHOe TIPAMOJIUHEHHOE
ABIDKEHNE, DABHOYCKODEHHOE MNpAMO/MHEHHOe /BIDKeHHe, cBobogHOe
Ha/leHne TeJl, PaBHOMEPHOE [NBIDKEHHE 10 OKDPYIKHOCTH, B3aUMO/ieiCcTRUe



CBOMCTBA  3/IEKTPOJBHTATE/s TIOCTOSHHOTO TOKA): (hopMynHMpoOBaTh
NIpOBEpsieMble TIPE/TI0N0KEeHNA, COOUPATh YCTAHOBKY U3 NPeIOKEeHHOr0
000py/l0BaHNS, OMUCHIBATE XOZ OIBITA U hOPMY/IMPOBATE BLIBO/LL
BBITIO/IHATE ~ TIPSIMbIE  WU3MEPEHMs  TeMIIepParyphl, OTHOCHTEILHON
BJIQXHOCTH BO3/yXa, CWIbl TOKAa, HAaNpsDKeHWS C WCIO/b30BaHUeM
AHAJIOTOBBIX TPUOOPOE M [ATUMKOB (DM3MUECKMX BE/IMUMH, CPABHUBATH
Pe3y/bTaThl M3MePeHUH C yuéToM 3a/jaHHOH abCOMIOTHOM TOTPeIIHOCTH;
NIPOBOAMTE MCC/IeJOBaHUE 3aBUCHMOCTH OJHOM (hM3MYeCKOo BeTUUMHEI OT
APyrOM C WCMO/b30BAHMEM TPAMBIX — M3MepeHHil  (3aBUCHMOCTE
COTPOTHB/IEHUs TIPOBOJHMKA OT €ro JJIMHEL, IUIOL{af¥ IIONepedHoro
CEYEHVs ¥ y/e/IbHOr0 COIPOTHBIIEHHA BellleCTBA TIPOBOHKMKA, CU/IBI TOKA,
WAYLIETO Yepe3s TIPOBOJHMK, OT HaNpsDKEHWsT Ha IPOBOJHWKE,
UCC/Ie/I0BaHKe  TIOCTIe/IOBATE/IbHOIO W IIapa/UleJIbHOTO — COeJUHEHH
NPOBOJHUKOB): IUIAHMPOBATh HCC/IefjOBAHUe, COOMPAaTh YCTAaHOBKY U
BBINOJ/IHATE M3MEDEeHHUs], C/leflysl TIPe/I/IOKeHHOMY IUIaHy, (HKCHPOBATh
Pesy/bTaTel TMOIyYeHHOH 3aBUCMMOCTH B BHJe Tabiur, M TpaduKos,
AlelaTh BBIBO/IBI I10 Pe3y/IbTaTaM MCC/Ie0BaHUS;

[IPOBOAUTL KOCBEHHBIE M3MepeHMs (M3UUeCKUX BeJMUMH (y/elbHas
TETVIOEMKOCTh ~ BEI[eCTBa, COMNPOTUB/IEHWE MPOBOJHMKA, pabota u
MOIITHOCTb  37IEKTPHYECKOrO0 TOKA): TJIAHMPOBATh W3MEPEeHWs, COOGMpaTh
SKCIIEPUMEHTA/IbHYIO YCTAHOBKY, C/lefys MpeJIoKeHHOM MHCTPYKIUH, U
BBIUKC/IATL 3HAUEHHUE Be/IMUMHEI;

columto/laTh NPABM/IA TeXHIKK Ge30MacHOCTH TIpU paboTe ¢ nabopaTopHLEIM
obopygoBanuewm;

XapaKTepu30BaTh TPUHLWIBI  JIEWCTBUA M3YUEHHLIX MNPUOOPOB
TEXHUYECKMX YCTPOWCTB C OMNOpPOM Ha WX oOmucaHus (B TOM UMCJIe:
CHCTeEMa OTOTJIeHWs [NOMOB, TUIDOMeETp, MapoBasi TypGHHa, aMIiepMeTp,
BOJILTMETD, CUETUMK 3/IeKTPMYECKONW 3SHEpPTUH, 3JIEKTPOOCBETHTENbHEIE
nprOOpEI, HarpeBaTe/bHBIE 3/1EKTPOTIPUOOPE (TIpUMEpE), 3/IeKTPUUECKHe
TNpe/lOXpaHUTe/IH, 3/1eKTPOMArHHT, 3/1eKTPOJBUTaTe/Ib TOCTOSHHOTO TOKA),
UCIIOMB3YS 3HAHWS O CBOMCTBAX (PU3WUECKUX SIBJICHUM M HeOoOXOAUMEIe
(r3HUecKre 3aKOHOMEpPHOCTH;

pacriosHaBaTk MPOCTble TEXHWYECKHEe YCTPOMCTBA M M3MEDPHUTe/bHBIE
mpuOOpEl 10  CXeMaM ¥ CXEMAaTHYHbIM DPHCYHKAM —(KMZKOCTHBIH
TEPMOMETD, TEPMOC, MCHUXPOMETD, TMTPOMETp, [BHUraTe/lb BHYTPEHHEro
CrOpaHMdA, 3/I€KTPOCKOI, DPEOCTAT), COCTABMIATH CXEMBI 3/IeKTPUUeCKUX
Lered ¢ [0C/Ie0BaTebHEIM U [apajuieIbHbIM COeJUHEHUEM 3/IeMEeHTOR,
pasnuyasi yCloBHble 0003HAUEHNUS S/IEMEHTOB 3/IeKTPHUeCKUX L{eTiel;



TpU SIIEPHBIX peaklusaX, MpPU 5TOM JaBaThb CJIOBECHYIO (DOPMY/IMPOBKY
3aKOHa U 3aIMChIBaTh €ro MaTeMaThUuecKoe BhIpaKeHHe;

00BsICHATL (H3UUecKre TpPoLlecChl U CBOMCTBA Te, B TOM UMCIE U B
KOHTEKCTe CHUTyali MPakTMKOOPUEeHTHPOBAHHOIO XapaKTepa: BEIAB/IATDH
TIPUYMHHO-CJIe[ICTBEHHBIE CBSI3H, CTPOUTDL 00BsICHEHNEe U3 2—3 JIOTHUYECKUX
IIaroB C OMOpPOM Ha 2—3 W3y4yeHHBIX CBOWCTBA (U3MUECKUX SBJICHHH,
($M3UUECKHUX 3aKOHOB WM 3aKOHOMEDHOCTEHH;

pemiate pacuéTHble 3afaud (ONUparolidecs Ha CUCTeMy H3 2-3
ypaBHeHUH), UCTIO/Ib3Ys 3aKOHBI U (DOPMYJIbI, CBA3BIBAIOIIHE (QU3HUeCKLe
Be/IMUMHBLI: Ha OCHOBE aHa/lu3a YC/IOBUs 3aJauyd 3alMChbiBaTh KpaTKoe
yCJIOBUE, BBIAB/IATL HEJOCTAloIIe WX U30LITOUHBIE [JaHHBIe, BLIOMPATh
3aKOHBI ¥ (OPMYJIbl, HeOOXOAUMBIe [/isi PEeLleHus], TIPOBOAMTL PACUEThI 1
OLIeHMBAThb pea/lMCTUYHOCTb T[IOJyYeHHOTO0 3HaueHus (HU3MUecKou
BeJTMUMHEI;

pacrosHaBaTh MpoO/ieMbl, KOTOpble MOXKHO peINTb TIPU IIOMOIIH
(M3UUeCKUX METOZ0B, HWCIIOB3Yys OMUCAHWEe WCC/IeI0BAHMS, BBIZE/IATEH
IIpoBepsieMoe  I[IpeAIlooKeHWe, OLIeHMBaTh ITPABH/IBHOCTL  IOPAIKA
[IpOBe/leHNsl  WCC/IefloBaHus, Je/laTh  BBIBOZABI, HMHTEPIPETUPOBATh
pe3yJIbTaThl HAOJIIOIEHUH U OTTbITOB;

IPOBOJUTL ONBITBI [0 HaOMOZeHHI0 GU3WUECKUX SB/ICHHH WIH
(hU3UUeCKnX CBOMCTB Tes (M3yueHHe BTOPOro 3akoHa HpIOTOHA, 3aKOHa
COXpaHeHHWsI SHepruW, 3aBUCHMMOCTH [eprojia KojaebaHuil ITPYKHMHHOI'O
MasiTHUKa OT MaccChl TPy3a U >KECTKOCTH TIPY>KUHBI U HE3aBUCHMOCTb OT
aMILTUTY bl MajTbIX KoJieOaHWH, TIPSMOTMHEMHOE PaclpoCTPaHeH e CBeTa,
pasnokeHre Oesioro cBeTa B CIIEKTp, U3yueHHe CBOWCTB W300pakeHus B
TJIOCKOM 3epKaje M CBOMCTB u300pakeHWsi TpeiMeTa B cobuparolrieit
NUH3e, HaO/IIO/leHre CIVIOIIHBIX U JIMHeWYaThIX CIIEeKTPOB W3/TYUeHMUs):
CaMOCTOSITeJIbHO ~ CoOMpaTh yCTaHOBKY W3 u30bITOUuHOro Habopa
obopy/oBaHus, OMWCHLIBATHL XOJ OMbBITa W €ro  pesy/abTaThl,
(OopMy/IHpOBaThL BLIBOJBL;

NIPOBOAUTE TPU HEOOXOZMMOCTH CEpPHUI0 TIPSMBIX W3MEPEHHH, OIpe/esisisi
CpefHee 3HaueHWe u3MepsieMOWM BenWuMHBI (POKYCHOe paccTosiHUe
cobupatomieif yMH3BI), OOOCHOBBIBATH BBIOOpP crocoba uU3MepeHus
(usmepuTenLHOTO TIpUbOpA);

NPOBOJUTE MCC/Ae[OBaHME 3aBUCUMMOCTEN (H3NUEeCKUX BEJHUMH C
HCIO/IB30BAHWEM IIPAMBIX W3MepeHul (3aBHUCUMOCTEL MYTH OT BpeMeHH!
1D paBHOYCKOPEHHOM [BIDKeHWU 0e3 Haua/lbHOM CKOPOCTH, TepHojia
KosiebaHU MaTeMaTHUeCKoro MasTHHWKA OT [JIMHBI HUTH, 3aBUCHMOCTH
yIjia OTPpaKeHWs CBeTa OT yIVia IMaJieHhs W yrja TIpeJoMJIeHHs OT yIJia



T€JI, PeaKTUBHOe JBIDKEHHe, KojebaTe/bHOe NBIIKeHHe (3aTyxaroique u
BBIHY)K/IEHHBIe KO/1e0aHHMs), Pe30HaHC, BOJHOBOE JIBIDKEHHE, OTpakKeHHe
3BYKa, TPAMOJIMHEHHOe pacHpoCTpaHeHwe, OTPa)XeHHe U TMpeIoM/IeHHe
CBETA, TI0/IHOE BHYTDEHHee OTPaXeHHe CBETa, Pas/IoykeHHe Gesioro cBeTa B
CIEKTD W C/IOKeHHe CHeKTPAlbHBIX — I[BETOB, AUCTIEPCUST  CBeTa,
€CTECTBEHHAs PafiMOaKTUBHOCT, BOSHMKHOBEHME IMHEHUATOro CIIeKTpa
3/TyUeHHs) 110 ONMCAHHUIO WX XapaKTEPHBIX CBOMCTE U Ha OCHOBE OIIBITOB,
AEMOHCTPUPYIOMINX JAHHOe (DU3HUECKOe SB/IEHHE,

PACIO3HABATE  TPOSIB/IEHHE  M3YYEHHBIX  (GU3HUECKUX  SIBJeHHH B
OKpYXatomjeM MHpe (B TOM 4HC/Ie (DUSHUECKHe SBICHUS B IIpUpoIe:
IIDU/IMBBI U OT/IUBBL, JBYDKeHHE ITaHeT COo/THeUHOMH CHCTEMEI, pEaKTHBHOE
ABWKEHHE JKUBBIX OPTraHU3MOB, BOCIIPHSITHE 3BYKOB JKMBOTHBIMH,
3EMJIETPACEHNE, CEeHCMUYEeCKMe BOJHBIL,  ILYHAMH, 5X0, 1IBeTa Tey,
OITHYIECKHE sBNEHWA B TpUpofe, GHosoruueckoe eiicTBye BUZIMMOTO,
YIbTPahHONIeTOBOTO ¥  pEeHTreHORCKOro H3JIyYeHHH, eCTeCTBEeHHBIN
Pa/IMOaKTUBHBIL (DOH, KOCMHMYECKHe myuw, Pajy0aKTHBHOE U3/yueHUe
HIPUPOJIHBIX  MHMHEDAsioB, JeHCTBHe pa/jli0aKTHBHbIX W3/lyueHUH Ha
OPraHM3M uesioBeKa), TPU 3TOM TIepeBOIMTH TIPaKTUYECKYH0 3ajlauy B
y4ebHyl0, BBIJE/IATL CYIeCTBeHHbIe CBONCTBA (Tlpu3HaKu) pusHYeCKUX
ABJIEHUI;

OTMMCBIBATE M3YYeHHbIE CBOMCTBA Tel U (DU3MUeCKUe SIBJIEHUSA, UCTIOJB3YsI
(GU3UYeCKHe BeMUHHLI (CpefHsT W MrHOBeHHas CKOpPOCTL Tejla TIpH
HEPABHOMEPHOM /IBIDKEHWH, YCKODeHHe, MepeMelreHye, IIyThb, YTJI0Bas
CKOPOCTB, CHla TPEHWs, CHa YIPYTOCTH, CHIA TSDKECTH, YCKOpeHHe
CBOOOJHOTO TlafieHwWs, Bec Tea, UMITyALC  TeJla, WMIYJIhC CHITB,
MéXaHuueckas paboTa ¥ MOLIHOCTE, TIOTeHIMA/IbHAA SHEPrusl Tera,
TIOAHATOTO Ha/| NMOBEPXHOCTBI0 3eMJIM, MOTEHIMa/LHAs SHEPIUsi CKATON
HIPYy’XMHBI, KHHETHUeCKas SHEeprus, TIIOJHAas MeXaHHUeCKas SHepTu,
TIEPMO/| ¥ YacToTa Ko/eDaHui, ITiHa BOMHEL, IPOMKOCTE 3BYKa ¥ BBICOTA
TOHA, CKOPOCTL CBeTa, MOKasaTesb IpeoM/IeHHs Cpenkl), TIPU OIHMCAHUHN
IIPaBU/IbHO TPaKTOBaTh (U3UYECKUH CMBIC/T UCTIONb3yeMBIX BeJIMYMH,
0003HaUeHNsT U eUHHUIBI (DHU3MYECKMX BeSMUMH, HAXOJWTH hopmybl,
CBASBIBAIOMME NAHHYI0 (QU3AYECKYI0 BE/IMUMHY C APYTHME Be/IMUNHAMH,
CTPOMTH TPA(UKN M3YUeHHBIX 3aBUCUMOCTEl] (M3HUECKUX BeTUUH;
XdpaKTEPU30BATL CBOWCTBA TeJ, (DM3UUECKHE SBICHUS WU TIPOLIECCHI,
HUCMO/IB3Ys 3aKOH COXpaHEHWs SHEPrHH, 3aKOH BCEMHPHOTO TACOTeHUsI,
TIDUHIMIT - CYTIePTIO3ULIMK  CHJI, TIPMHIJUN OTHOCHUTEILHOCTU Camanes,
3aKOHBI HBIOTOHa, 3aK0H coXpaHeHus UMILyJ/IbCa, 3aKOHBI OTPa)KeHUS M
TPE/IOM/ICHHST CBETa, 3aKOHbI COXPaHEHNs 3apsI0BOT0 M MaCCOBOTO YHCeT



IIyTH OIpeJe/eHus JOCTOBEPHOCTH IO/Ty4eHHON HHGMOPMALKM Ha OCHOBE
VIMEIOLIIMXCST 3HAHWH U NOTO/THUTE/TBHBIX HCTOUHUKOB;

UCII0/Tb30BATh MPU BBIMOJHEHUN YUeOHBIX 3a71aHMiA HayUYHO-TIOILYJ/ISIPHYTO
TATepaTypy  (GM3MYECKOr0  COJeprKaHus, CIpaBOYHbIe  MaTepuaJikbl,
Pecypcel ceTd VIHTepHeT, B/ajieTh MPUEMaMi KOHCTIeKTHPOBAHKS TEKCTa,
rpeobpasoBanust MH(GOPMAIK U3 OFHOM 3HAKOBOH CHCTEMBI B ZPYTYIO;
CO37aBaTh COOCTBEHHBIE NMHMCHMEHHEBIE M YCTHBIE COOOILeHHsT Ha OCHOBe
MH(OPMALMM M3 HECKOJbKMX HCTOUHHKOB (DH3MUYeCKOro CoJieprKaHus,
My0/IMYHO Npe/CTaB/IATEL Pe3y/IbTaThl IIPOKTHOM MK HCC/Ie0BATe/TbCKOM
AGATEJIEHOCTH,  TPU  3TOM  IDAMOTHO  MCIO/IB30BaTh  M3yUeHHbINA
TIOHATUHHLIN anmapar M3y4aeMoro pasfena (GUSHKA 1 COMPOBOXK/ATE
BRICTYTUIEHME IIpe3eHTaljied C yuéroM ocoBGeHHOCTel ayguTOpum
CBEPCTHHUKOB.



NaZleHus1): TIaHMpOBaThb WCC/Ie[OBAHUE, CAMOCTOATENbHO cobupars
YCTaHOBKY, (MKCHDOBATh pE3y/IbTaThl  IIOAYUYEHHOHM  3aBHCHMOCTH
(pM3MUECKNX BeNMUMH B Buie Tabmmi 1 rpadukos, Jle/1aTh BLIBOJRI I10
pe3y/ibTaTaM HCC/Ie0BaHuUs;

NPOBOJWTE  KOCBEHHbIE H3MepeHHs (M3WUECKHX BEIMYMH (CpeHss
CKOPOCTE M yCKOpeHHWe Te/la TIPM DPaBHOYCKODEHHOM JIBIDKEHWH,
yCKOpeHHe CBOOOJHOrO MafeHHs], JKECTKOCTh IIPYIKHHBL, KO3(pULIHeHT
TPEHHA CKOJIBXKEHMsA, MeXaHW4yecKas paboTa M MOIIHOCTb, YacTOTa U
Mepuofl  KojebaHWH MaTeMaTHyecKoro U IIPYKMHHOTO MAasiTHUKOB,
ONTUYeCKas CHIa COOMparoliel  JIMH3BL,  paIMOAKTUBHBIH ¢doH):
TUIAHMPOBATE U3MEPEHHs, COOMpPATh 3KCIIEPHMEHTABHYH) YCTAHOBKY W
BBITO/IHATE U3MEPeHUs], ClIefysi MMPeJIOKeHHOW MHCTPYKLMH, BHIUMC/IATE
3HAUEHHE Be/IMYNHbI U aHaTM3UPOBATE TOJTyUeHHbIE Pe3y/ILTaThI C YUETOM
3a[JaHHOW MOrPeLTHOCTH U3MepeHUH;

CoO/Tr0IaTh MPaBUIa TeXHUKH 6e30MacHoCTH 1ipu paboTe ¢ 1abopaTopHLIM
obopyznosanuem;

Pa3/IM4aTh  OCHOBHBIE TIDM3HAKH W3YUYEHHBIX (H3MUECKHX MOJEIe:
MaTepuasbHas TOYKa, abCO/MIOTHO TBEPZOE Tel0, TOYeUHbIH HCTOUHMK
CBETA, JIyd, TOHKAT JIMH3a, IUIAHETaDHas MOZeNnb aroMma, HYKIOHHas
MO/Ie/Ib aTOMHOTO s/pa;

XdpaKkTepU30BaTb TPUHIMWNBI  JEHCTBMA M3YUEHHBIX IPUGOPOE W
TEXHUYECKMX YCTPOHCTB C OMOPOM Ha WX OMMCAHUSA (B TOM UMCIIe:
CTAZIOMETD, HaTUMKW TIO/IOXKEHHs], PAcCTOSHUS M YCKOPeHHMs, pakera,
9XOJIOT,  OYKH, TIEPUCKOI, (OTOAIapaT, ONTHYECKHe CBETOBOJbI,
CIIEKTPOCKOII, JI03UMETp, Kamepa BunmbcoHa), wucIone3ys 3Hamms o
CBOMCTBAX (U3MUECKUX SBICHUM W HeoOXouMBle  (hU3UUECKue
3a8KOHOMEDPHOCTH;

HCIIO/IE30BATE CXEMBI U CXeMaTHYHbIe PUCYHKHM H3YUeHHBIX TeXHMUYeCKUX
YCTPOHUCTB, WM3MEPUTENbHLIX MPUOOPOB M TeXHOOTHUECKIX TIPOLIeCCOB
TIpY  pelleHrnH y4eOHO-TIPaKTHUECKMX 3a/lay, ONTHYECKHEe CXEMbI I1sT
TIOCTPOeHMsE U300pa’kKeHuH B IIIOCKOM 3epKasie cobuparoItel TuH3e;
[pUBOJMTE  TIPUMepbl  (HaXOZWUT  WH(OPMAlfi0 0  NpUMepax)
TPaKTHIECKOTO WCTIONb30BaHUS (DM3MUECKMX 3HAHWW B TIOBCEIHEBHOMN
KU3HU [7151 obecrieuenus Ge30racHOCTH Tpy obparreHun ¢ npubopamu U
TEXHWYECKUMHU yCTPOHCTBAMM, COXPaHEHMs 3/0pOBbS M COB/IIOHeHUs
HOPM 5KOJIOTMYeCKOT'0 TIOBE/IeHHs] B OKPY KaloLel cpefe;

OCYIIECTB/IATE  MOMCK MH(GOpMalmK  (GU3UYECKOTO COZlepyKaHus B
VIHTepHeTe, caMoOCTOsITe/ILHO (GOPMY/IHPYS TTOUCKOBEIiL 3arpoc, HaXOJUTh
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