1. Conepxanue yueOHoro npeamera « Dusuka

7 kiace

(70 yacoB, 2 yaca B He/eJII0)
|. ®usuka u e€ posib B NO3HAHMM OKpPY:Kawuero Mupa (4 1)
[Ipenver U MeTOAbl (PU3MKU. DKCIEPUMEHTAIBHBIM METOA H3yueHHs Hpupojsl. M3mepenue
¢usnueckux BenmuuuH. llorpemnocts u3mepenus. OO0o0OIIEHHE pPe3yJIbTATOB SKCIEPUMEHTA.
Hcnonp30BaHne NPOCTEHIINX U3MEPUTENBHBIX MPHUOOPOB. DU3MKa U TEXHUKA.
JleMoHcTpanuu
[Ipumepsl MeXaHMYECKHX, TEIUIOBBIX, JJIEKTPUYECKHX, MArHUTHBIX U CBETOBBIX SBJICHUM.
duznyeckue mprudOpkI.
Jnabopamopunasa padboma.
1. Onpenenenue MeHbI JEICHUS U3MEPUTEITHLHOTO TpUOOpa.
I1. IlepBoHayaJbHBIE CBEIEHUSI 0 CTPOEHUH BellecTBa. (64acoB.)
['mmore3a 0 JMCKPETHOM CTPOEHWH BemiecTBa. Mouiekynbl. HempepbIBHOCTP M XaOTHYHOCTh
IBUKeHHs JacTull Bemectsa. uddysus. bpoyHoBckoe nBuxkeHue. Mojaenu rasa, >KUIAKOCTH U
TBEpJOro Tena. B3zammozeiicTBue yacThil BemecTBa. B3anmMHOE MPUTSIKEHHE M OTTAJIKUBAHHE
MoJIeKyI1. TpH COCTOSHUS BEIIECTBA.
JleMoHcTpanuu
CxuMaeMoCTh ra30B.
JAuddysus B razax v KUIKOCTIX.
Mosenb Xa0OTUYECKOTO JIBUYKEHUS MOJIEKY L.
Moens OpOYHOBCKOTO JIBHIKEHUSI.
Coxpanenue o0beMa KHUAKOCTH IIPU U3MEHEHUHU (OPMBI COCY/a.
CueruieHne CBUHIIOBBIX IFITHHIPOB.
Jaoopamopnaa paboma.
2. OmpeneneHne pa3MepoB MaJIbIX T .

I11. iBu:keHue U B3aumMoeiicTBue TeJ. (23uaca.)

Mexannueckoe qBrkeHNE. PaBHOMEPHOE U HE paBHOMEpHOE ABMXKeHHE. CKOPOCTb.

Pacuer nytu u BpeMenu nBuxenus. Tpaekropus. [Ipamonunelinoe nBuxkeHue. Bzaumonencreue
test. Muepuusa. Macca. [InotHocTs. I3MepeHne macchl Tena Ha Becax. Pacuet macchl u o6bema o
ero wiotHocTu. Cuna. Cuiibl B IPUPOAE: TATOTEHUS, TAKECTH, TPEHUsI, yIpyrocTH. 3akoH ['yka.
VYnpyras u iactuueckas aedopmanus. Bec tena. Csi3b MEXIy CHIION TsDKECTH U Maccoil Tena.
Hunamometp. CrioxkeHue IBYX CHUJI, HAPABJICHHBIX 110 OJHOM MpsiMoil. PaBHOIEHiCTBYIOIIAS IBYX
cuit. Cuna Tpenne. dusnyeckas npupoja HebecHbIX Tel COTHEYHON CUCTEMBI.

JleMoHCTpanun
PaBHOMEpHOE NPAMONMHENHOE IBUKEHUE.
OTHOCUTEIBHOCTD ABHXKEHUS.
SIBiEeHNE NHEPLVH.
BzaumopeiicTBue Teil.
3aBUCUMOCTb CUJIBI YIIPYTOCTH OT Je(OpMaLIUU MIPYKHHBI.
Cnoxenue cui. Cuiia TpeHUsI.
Jabopamopuwvie pabomot:
W3mepenne Macchl Tela Ha phlYaKHbIX Becax.
N3mepenue obbema Tena.
Omnpenenenne IIOTHOCTH TBEPJOTO BEIIECTBA.
['panyupoBanue npyXuHbI 1 U3MEPEHHUE CUIT JUHAMOMETPOM
BrIsicHEHNE 3aBUCHMOCTH CUIIBI TPEHHSI CKOJIBKEHHUS OT IUIOIIAIA COMPUKACAIOIIUXCS Tell
Y IPUKUMAIOLIEN CUIIbI
1V. laBiieHune TBePABIX TeJ, ;KUAKOCTel U ra3os. (21yac.)

No ko



Hasnenue. Oneir Toppuuemm. bapomerp-anepous. ATmocdepHOe AaBiICHHUE Ha Pa3IMUHBIX
BbIcoTax. 3akoH [lackans. CriocoObl yBenmuueHus 1 yMEHbIIEHUsT aBieHus. Jlapnenue raza. Bec
Bo3yxa. Bozmymraas o6onouka. M3amepenune armocdeproro naBinenus. Manometpsl. [TopirneBoi
JKUJIKOCTHBIN Hacoc. [lepenaya naBieHusi TBEPABIMH TEJIaMH, KUIAKOCTSIMU, razamu. Jlencreue
JKUJKOCTU U ra3a Ha MOrpyKeHHOE B HUX Teno. PacueTr paBiieHUs KUAKOCTU HA JHO U CTEHKU
cocyna. Coobmaromue cocyabl. ApxuMmenoBa cuiia. ['uiapaBinudeckuid npecc. [lnaBanue Ten.
[InaBanue cynoB. Bo3ayxomnnaBanue.
JdeMoHcTpaumuu
3aBUCUMOCTb JIaBJICHUS TBEPJOTO Tejia Ha OMOPY OT ASHCTBYIOIIEH CHIIBI U IIJIOLIAAU OTOPBI.
Oo6Hapy:xeHne atMoc(hepHOro JaBICHHUS.
H3mepenne atMocepHOTro AaBieHUs: 6apOMETPOM - aHEPOHUIOM.
3axoH [lackans.
I'mapaBanyeckuit mpecc.
3akoH Apxumena.
Jaobopamopnvie pabomuwt:
8. OmpeneneHue BBITATKUBAIONIECH CHJIBI, ICHCTBYIOIICH HA IOTPYKEHHOE B KHUIKOCTh TEJIO.
9. BrIicHeHUE yCIOBHIl MJIaBaHUS Tela B )KUIKOCTH.
V. Pa6ora u MomHoCcTh. JHeprus. (13 yacos.)
Pab6ora. Momnocts. OHeprusi. Kunermyeckass sHeprus. IloreHuumanbHas sHeprus. 3akoH
coxpaHeHHs MexaHnuyeckord osHeprud. IIpocteie mexanusmbl. KIIJ[ Mexanusmos. Peryar.
PaBHOBecue cun Ha pbryare. MomeHT cuibl. Pelyarm B TexHHKe, ObITY M mpupone. Bumabl
paBHoBecusi. [IpuMeHneHue 3akoHa paBHOBecHUs pblyara k Osoky. PaBeHcTBO pabor mpu
UCIOJIb30BAaHUU MPOCTHIX MEXaHU3MOB. «30JI0TO€ MPABUIIO» MEXaHUKHU.
Hdemouncrpamun: [IpocTbic MEXaHU3MBEI.
Jabopamopunvie padomul:
10. BreIsicHeHUe YCIIOBHS PaBHOBECHSI phIyara.
11. Ompenenenne KIIJ] npu nmoabeme Tena Mo HaKJIOHHOM MIOCKOCTH.
Pe3epB: 3 yaca

8 kiacc (70uacoB, 2 yaca B HeJ1e/110)

1. Tennoevie sgnenus (23uaca)

1.1 TemnnoBoe nBuxkenue. Tepmomerp. CBsi3b TemmepaTypbl CO CKOPOCTBIO ABM)KEHHS €ro
MoIekyl. BuyTpenHsis sHeprus. J[Ba cmocoba M3MEHEHUs BHYTpEHHEH HSHepruu: pabora u
remonepenaya. Bunabl Temonepenaun. KonudecTBo TEIUIOTHL. Y I€NbHAas TEIUIOEMKOCTh
BEILECTBA. Y IeJIbHAS TEIJIOTA CTOpPaHUs TOIJIMBA. 3AKOH COXPAHEHUsl YHEPTrUU B MEXaHUUYECKUX
Y TEIUIOBBIX MPOIECCaX.
demoncTrpanuu. 1.V3MeHeHue 2HEPTHH Teja MPU COBEPILIEHUU PaOOTHI.
2. KouBekIus B JKUIKOCTH.

3. Tenonepenaya myTeM U3ITyYEHUSI.

Ddponmanvnana nadbopamopnan padboma.

1. CpaBHEHUE KOJIMYECTB TEIJIOTHI P CMEUIMBAHUU BOJIbI pa3HOU TEMIIEpaTyphI.

2. 3mepenue yaenbHON TEITOEMKOCTH TBEPJIOTO Tea.

1.2. H3menenue azpecamnpix cocmoanuii 6eujecmea.
[InaBnenue u orBepieBaHHe Ten. Temmeparypa IUIaBieHHs. YJelbHas TEMJOTa IUIABJICHUS.
Hcnapenue u konaeHcanua. OTHOCUTENbHAS BIAXHOCTh BO3yXa U ee usMmepenue. [lcuxpomerp.
Kunenne. Temmeparypa kumeHus. VYaenbHas Terwiota napooOpasoBanusa. OObicHeHue
M3MEHEHUsI arperaTHhIX COCTOSIHMI HAa OCHOBE MOJIEKYJSIPHO-KMHETUYECKHUX MPEICTABICHUI.
Bnaxnoctes Bo3nyxa. [IpeoOpasoBaHusi 3HepruM B TEIJIOBBIX JABUraressx. JlBurarenb
BHyTpeHHero cropanus. [lapoBas typOuna. XomoawnbHuk. KIIJ[ TemmoBoro asuratens.
DKojorudeckue npoOaeMbl UCTIOIb30BAHUS TETIOBBIX MAIIIUH.
JleMoHCcTpanum.




SArnenne ucnapenus. Kunenue Boapl. [InaBnenue u kpucrannusanus Bemiects. MsmMepenne
BJIQYKHOCTH BO3/yXa IICUXPOMETPOM. Y CTPOMCTBO YETHIPEXTAKTHOIO JIBUTATENSI BHYTPEHHETO
cropaHus. Y CTpOUCTBO NMapOBOM TypOUHBL. P poHmMmanbHas 1abopamopHan
paboma.

3. 3mepeHne OTHOCUTENBHOM BIAKHOCTH BO3/1yXa.

2. Inexmpuueckue senenusn (29 uacos )

Onektpuzauuss Teil. J[Ba poga snekTpuueckux 3apsaaoB. [IpoBOIHMKHM, HENPOBOJAHUKHU
(IMPNEKTPUKH) U TOJIYIPOBOJHUKH. B3anmoneicTBie 3apsyKEHHBIX Tell. DJIEKTPUUECKOe MOoJIe.
3aKOH COXPAHEHMS JIEKTPUUYECKOro 3apsaa. [[MCKpeTHOCTh 3JIEKTPUYECKOro 3apsAaa. DIEKTPOH.
Crpoenue aToMoB. DneKTpuyecKkuil TOK. ICTOUHUKHN TOKa. DJIeKTprUUecKast b, DIEKTPUUECKUN
ToK B Mertasax. Cuna Toka. AmmepMmerp. OIEKTpUYECKOe HampsbkeHue. BonbTmerp.
DneKTpuuecKkoe conpoTuBieHue. 3akoH OMa Ui ydacTKa 3JEKTPUYECKOM Lenu. Y IenbHOoe
3JeKTpudeckoe conportubiieHue. Peocrarsl. [locnenoBarennbHOE M MapajuieIbHOE COEAVMHEHUS
MpOBOJHUKOB. PaboTa m MOmHOCTh TOKa. KOIMYECTBO TEIIIOTHI, BBIIEISAEMOE MPOBOJIHUKOM C
tokoMm. Kongencarop. Pacuer snexktposnepruu, notpediasieMoll ObITOBBIMU 3JIEKTPONIPUOOPAMH.
Kopotkoe 3ambikanue. [1aBkue npeaoXpaHuTeIH.

JeMoHcTpaumnu.

OnekTpuzanus Tel. J[Ba poaa 3JIeKTPUUECKUX 3apsA/IoB. Y CTPONCTBO U ACHCTBUE JIEKTPOCKOIIA.
[IpoBOIHUKYM U U30JATOPBL. DIIeKTpHU3alus yepe3 BiausiHue. [lepeHoc anekTpuueckoro 3apsaa ¢
OJIHOTO TeJia Ha apyroe. MIcTOUHMKY NOCTOSIHHOTO ToKa. COCTaBIeHHUE AJIEKTPUUECKON LIEHH.
DPponmanvnan nabopamopnan paboma.

4. COopka 3IeKTPUICCKOH IeTH U U3MEPEHHUE CUJIBI TOKA B €€ PA3IMUHBIX yUaCTKaX.

5. U3mepenne HanpspKeHMs Ha pa3IMuHbIX YYacTKax 3JIEKTPUUECKOU LIETIH.

6. PerynupoBaHue CuiIbl TOKa pEOCTaTOM.

7. U3mepeHue conpoTUBIEHUS TPOBOIHMKA MPU ITOMOILH aMIIEpMETPa U BOJIbTMETPA.

8. MI3aMepeHne MOIHOCTH U pabOThI AJIEKTPUUECKOTO TOKA B 3JIEKTPUUECKOH JIaMIIe.

3. Dnekmpomaznumnvie senenusn (5 uacos)

OneiT Opcrena. MarautHoe nosie. MarHuTHOE T0JIe TOKa. MarHUTHOE TOJie KaTyIIKH C TOKOM.
[TocTostHHbIE MarHUTHl. MaruuTHoe noje 3emid. JleiicTBuEe MarHUTHOTO TOJIS HA MPOBOJHUK C
TOKOM. Y CTPOMCTBO NPUHUMII JEUCTBUS 33JICKTPOABUTATENS TOCTOSHHOTO TOKA.
JdemoncTpanun. OneiT Dpcrena.

DPponmanvnana nadopamopnan padboma.

9. COopKka AIeKTpOMarHuTa 1 UCIBITAaHUE €ro ACHCTBHUS.

10. 3yueHue 3JIeKTPUUECKOTO IBUTATENs TOCTOSTHHOTO TOKa (Ha MOJCIIHN).

4. Cgertosble aBjienus (10 yacon)

Hcrounnkn csera. lIpsmonmHeNWHOE pacnpoCTpaHeHHE cBeTa. Buaumoe IBHKEHHE CBATHIL
Otpaxenue ceta. 3akoH oTpaxeHnus. [lnockoe 3epkaino. [Ipenomienne ceera. JInnza. ®okycHoe
pacctostHue nuH3BL. [locTpoeHune n3o0pakeHuH, JaBaeMbIX TOHKOW JMH30M. OnTHYecKas Ccuia
nuH3bL. 123 kak ontudeckas cucrema. OnTuyeckue IpudopsI.

JdemoncTpauuu. Vcrounnku ceeta. [IpsmonnHeiHOe paclipocTpaHEHHE CBETA. 3AKOH OTPAKEHUS
ceta. [Imockoe 3epkaino. [loctpoenue nu3zodpakeHus mMpeaMeTa B MIOCKOM 3epkane. MHUMoe
nzo0paxenue. SBieHue mpenomieHus cBeta. COOTHOMICHHE MEXAY YIJIOM TaJCHUS U YTJIOM
penoMIIeHus. 3aKOH MPeJIOMIIEHHUS CBeTa. X0/ yuell B coOOMparoliell U paccenBarolei JINH3aXx.
[Toryuenue n300pakxeHU ¢ TOMOILBIO JIUH3.

DPpoumanvuaa nabopamopunana padboma.

11. VI3yuenue cBOWCTB N300paKeHUs B JINH3AX.

Pe3epB: 3 yaca

9 knacc
(105 yacoB, 3 yaca B HeeJI10)
|. 3akoHBI B3anMoJeliCTBUA 1 IBU:KeHHA TeJl. (34 yaca)
MarepuanbHas Touka. Tpaekropusi. Ckopocts. [lepememenne. Cuctema oTcyera.



Omnpenenenne KOOpAUHATHI ABIKYIIEro Tena. ['paduku 3aBUCUMOCTH KUHEMAaTHYECKUX BETHUNH
or BpemeHu. [IpsmonunHeiinoe paBHOYCKOpeHHOE IBUKeHHE. CKOpPOCTh PaBHOYCKOPEHHOI'O
nBwxkeHus. llepeMeleHne Nnpu paBHOYCKOPEHHOM JABMXKEHUHU. OrmpenerneHre KOOpAUHATHI
JIBUXKYIIETO Tena. ['paduku 3aBUCUMOCTH KHHEMAaTHYECKUX BEIUYHH OT BPEMEHH. Y CKOPEHHE.
OTHOCUTENBHOCTh MEXaHUYECKOTO ABMXKEHUS. MHepunanbHas cucrema orcuera. [lepBblil 3aKOH
Heiorona. Bropoii 3akon Hptotona. Tpermii 3akon HprotoHa. CBoOomHoe majeHue 3akoH
BcemupHoro tsarorenus. KpuBonuHelHoe TBH>XEHUE

JIBukeHue 1o OKpyXHOCTH. MckyccTBeHHble cryTHUKM 3emiu. Paxersl. MMmynbe. 3akoH
COXpaHEHUs uMMyjbca. PeakTuBHOe IBIKeHUE. J[BHKeHHE Teja OpOIIEHHOTO BEPTHKAIBHO
BBepX. [IBmkeHHe Tena OpOIIEHHOTO IMOJ YIJIOM K TOpU30HTY. JIBMKeHHE Tena OpOIIeHHOTO
TOPU30HTAIIBHO. Y CKOpEHHE CBOOOIHOIO MaJeHus Ha 3emiie U IPYTUX MJIaHeTax.
JdeMoHCTpauuu

OTHOCUTEIBHOCTD JIBUKCHHUS.

PaBHOyCKOpEHHOE IBUKECHUE.

CBoboanoe nagenue tei B Tpyoke HproToHa.

Hamnpagnenue ckopocTs nmpu paBHOMEPHOM JIBHIKEHUH 110 OKPY>KHOCTH.

SIBnenue nuepuuu.

BzaumoperictBue Ten.

3aBUCHUMOCTh CHIIBI YIIPYTOCTH OT Ae(pOpMaIiH MPY>KUHBI.

CroxxeHue CHI.

Cuiia TpeHusl.

Bropoi1 3akon HeroTona.

Tpertuit 3akoH HproToHa.

HesecomocTs.

3aKOH COXpaHEHUsl UMITYJIbCa.

PeaktuBHOE NBHKEHUE.
Jabopamopnuwvie padbomot .

1. UccnenoBanue paBHOYCKOPEHHOTO JBMKEHUS 0€3 HauaabHON CKOPOCTH.

2. 3mepeHne yCKOpeHus CBOOOAHOTO MaJACHHUS.

1. Mexanuveckue Kojie0aHus 1 BOJIHBIL. 3BYK. (15 yac)

Mexannuyeckue koneOanusa. Awmmnutyna. Ilepuon, dactora. CBobOomHble KoJeOaHUA.
Konebarenbubie cuctemMbl. MasgTHUK. 3aBUCUMOCTD MEPUO/Ia U YaCTOThl HUTSTHOTO MasiTHHKA OT
JUTMHBI HUTH. [IpeBpalienre sHepruu mpu KojiedaTenbHOM JABM)KEHUU. 3aTyXalirue KoaeOaHus.
BoinyxeHHbIE KOIEOaHUS.

Mexanuueckue BodHbL. JlnuHa BonHbl.  IIpogonbHble M monepeuHble BOJIHBL. CKOpPOCTh
pacnpocTpaHeHusl BOJHbI. 3BYK. Beicota n TeMOp 3ByKka. I'pomkocth 3Byka/ Pacnpocrpanenue
3ByKa. CkopocTh 3Byka. OTpaxkeHue 3Byka. Jxo. Pezonanc.

JdeMoHCTpauMu

Mexanuueckue KoieOaHusl.

MexaHn4eCKHUe BOJIHBI.

3BYKOBBIE KOJICOaHUSI.

VYcnoBus pacipocTpaHEeHUs 3ByKa.
Jabopamopuaa paboma:

3. UccnenoBanue 3aBUCUMOCTH TEPUOA M YaCTOTHI CBOOOIHBIX KOJIEOAHWN HUTSHOTO MassTHHKA
OT JIJTUHBI €r0 HUTH .

IHl.91ekTpoMarauTHbIE siBjIeHHs. (25 yacoB)

BzaumopeiictBue marmuToB. MarHuTHOE Tosie. B3amMonelcTBHE NPOBOJHUKOB C TOKOM.
JleticTBHe MarHUTHOTO TIOJISI HA YJIEKTpUYECKUE 3apsbl. [ paduueckoe n300pakeHne MarHUTHOTO
noJist. HampasiieHre ToKa v HarpaBJIeHHEe €r0 MarHUTHOTO 1oJist. OOHapyKeHHe MarHUTHOTO TIOJIst
[0 €ro JACHCTBHIO Ha JJIEKTpUuYeckui TOK. I[IpaBuio seBoil pyku. MarHuTHBIA TOTOK.
ONeKTpOMarHuTHasE MHAYKUUA. SIBiIeHWe d3JIeKTpoMarHUTHoM wuHaykuuu. [lomyuenue
MIEPEMEHHOT0 AIEKTPUUECKOr0 TOKA. JIEKTpOMarHuTHoe noisie. HeogqHopoaHoe 1 HEOAHOPOAHOE




nosie. B3anMOCBS3b JNEKTPUYECKOTO M MAarHUTHOTO TIOJIEH. DJIEKTPOMAarHUTHBIE BOJIHBI.
CkopocThb pacnpoCTpaHEHUs 3JEKTPOMAarHUTHBIX BOJIH. DJIEKTPOJBUTATENb. DJIEKTPOTEHEPATOP.
CBeT — 2J1eKTpOMarHuTHast BOJIHA.

JleMoHcTpanuu

DNEeKTpOMarHuTHAsE UHIYKIUS.

IIpaBuno Jlenna.

CaMOUHIYKITHA.

[TosrydyeHue nepeMeHHOro ToKa Ipy BpallleHUH BUTKAa B MArHUTHOM IIOJI€.

Y CTpoiCTBO reHepaTopa MOCTOSIHHOTO TOKaA.

Y CeTpolCTBO reHepaTopa NEpEMEHHOr0 TOKa.

YcrpoiictBo TpanchopmaTopa.

Ilepenaya 3nEKTPUYECKON SHEPTUU.

OJeKTpOMarHUTHbIE KOJICOaHusI.

CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.

[Tpunun neiicTBus MUKpO(OHA U TPOMKOTOBOPUTEIIS.

IIpuHIUIIBI pauOCBA3H.

Hucniepcus 6enoro cera. [lonydyenue 6es1oro cBera npu CiI0KEHUU CBETA Pa3HbIX L[BETOB
Jaoopamopnvie pabomui:

4.13yuenue siBICHUS IEKTPOMAarHUTHON WHIYKIIMH.

5. HaGmroieHre CIUIOIHOTO U IMHEHYaThIX CIIEKTPOB UCITYyCKAHUSI.

IV. Ctpoenne atoma u aToMHOr0 siipa (20 yacoB)

PagnoaktuBHOCTB. Anb(a-, 6eTTa- 1 raMma-u3nydeHue. OTbITH 0 paCCEMBAaHUIO alb(a-4yacTull.
IInanerapnast monens aroma. AToMHOeE spo. I[IpoToHHO-HEWTpOHHAs Mozenb sapa. MeTtoasl
HAOJIIOJIEHUs M PETUCTpallMM YacTUll. PajavoakTUBHBIE IpeBpallleHus. OKCIEpPUMEHTaIbHbIE
MeTonbl. 3apsaa sapa. MaccoBoe umcno sapa. SnepHsle peakuuu. JleaeHue u CHUHTE3 seEp.
CoxpaHeHue 3apsia U MaccOoBOI'O UHWCIAa NpPU SAEPHBIX peakuusx. OTKpeITHE NPOTOHA U
HEeTpoHa. SlnepHble cUibl. DHEpPrus CBsI3UM YacTUI] B sjape. OHeprus cBssu. Jledekt macc.
Breigenenue sHepruu mnpu JeI€HUM W CUHTE3e saep. lVcrnonp3oBaHHE SIACPHOW SHEPTHM.
Josumetpust. SAnepuslil peakrop. [IpeobpazoBanre BHyTpeHHEH SHEPTHH SA€p B JJIEKTPUUECKYIO
DHEPTUI0. ATOMHAs 3HEpreTuka. TepMosAepHble peakiuu. bruogornueckoe 1eiCTBUE PaHALINH.
ITepuon momypacnajga. 3akoH pajgMOaKTUBHOIO pacnana. TepmosinepHas peakuus. Mcrounuku
sHeprun CosHIA U 3BE3 .

JleMoHCTpaUH

Mogens omnbita Pezepdopaa.

HaOnronenue TpekoB yactull B kamepe BuibcoHa.

YCTpoUCTBO U IEHCTBHE CYETYMKA HOHU3HPYIOIIUX YaCTHUIL

Jaoopamopnovie padbomut:

6. I3MepeHne ecTeCTBEHHOTO PaIalliOHHOTO (hOHA TO3UMETPOM.

7. I3yueHue aeneHus sapa aroma ypaHa 1o (otorpaduu TpeKkos.

8. M3yueHue TpeKoB 3apsHKEHHBIX YaCTHUIL [0 TOTOBBIM QoTorpadpusim

(BBITIOJTHSACTCS IOMA).

V.Ctpoenune u 3Bosouust Beesiennoii. (Suacon)

Cocras, cTpoeHue u npoucxoxaeHue ConHeuHol cucreMsl. [Inaners! u Manele Tena ConHEUHOM
cuctemsbl. CTpoeHue, n3nydenue v 3Botonns ConHua u 38€31. CTpoeHUE U 3BOJIIOIUS
Bcenennoii.

HUToroBoe noBropeHue - 6 4acos

2. INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA IMTPOT'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHNSA
W3ydenne GpU3MKN HA YPOBHE OCHOBHOTO 00IIIero 00pa3oBaHUs HAIIPABIECHO Ha JIOCTIKCHUE

JMYHOCTHBIX, METAIIPEIMETHBIX U IPEIMETHBIX 00Pa30BaTENbHBIX PE3YJIbTATOB.
JIMYHOCTHBIE PE3YJIBTATHI




B pesynbrare wu3ydeHuss (¢U3NKA Ha YPOBHE OCHOBHOTO 00mIero oOpa3oBaHus Yy
oOyuJaromerocst OyayT c(hOpMUPOBAHBI CIISAYIONINE JIMYHOCTHBIC PE3YJIbTAThI B YACTH:
1) nampuomuueckozo eocnumanus:
® MpOSIBICHHUE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHIMCKON (hr3HUecKoit
HaYKH;
® [IEHHOCTHOE OTHOIIEHHUE K JOCTUKEHHUSIM POCCUNCKHUX YUEHBIX (PU3UKOB;
2) 2paxcoancKo20 u OyX08HO-HPABCMEEHHO20 OCHUMAHUS .
® TOTOBHOCTH K aKTUBHOMY YYaCTHIO B OOCYKICHHH OOIECTBEHHO-3HAYMMBIX U 3TUYECKUX
po0JieM, CBSI3aHHBIX C MPAKTUYECKUM MIPUMEHEHHUEM JOCTHKEHUN (DU3HKY;
® 0OCO3HAHHME BaXKHOCTH MOPaJIbHO-3TUUYECKUX MPUHIUIIOB B IEATEIBHOCTH YUEHOTO;
3) acmemuueckozo 6ocnumanu:
® BOCIIPHUATHE SCTETHYCCKHUX KadecTB (pU3MUEeCcKOl HAyKH: €€ TapMOHUYHOTO MOCTPOCHHS,
CTPOTOCTH, TOUHOCTH, JTAKOHUYHOCTH;
4) ueHHOCHmU HAYYHO20 NOZHAHUSA'
® OCO3HAHHWE IEHHOCTH (PU3UYECKON HAYKHM KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MHPA,
OCHOBBI Pa3BUTHSI TEXHOJIOTH, BAYKHEHIIIEH COCTABISIONIEH KYJIbTYPBI;
® pa3BHUTHE HAYYHOU JTHO003HATETLHOCTH, HHTEpPECca K UCCIEA0BATEIbCKON e TEIbHOCTH;
5)hopmuposarnus Kyipomypsl 300p06bs_ U IMOUUOHAILHO20 O1A2ONOAYUUA
® OCO3HaHHME LEHHOCTHU Oe30macHoro obpasa >KU3HH B COBPEMEHHOM TEXHOJIOTHMUYECKOM
MHUpPE, BOKHOCTH TIPaBHJ OC30MACHOTO IOBEACHHS Ha TpPAHCIOpTE, Ha J0porax, ¢
AIEKTPUYECKUM U TETJIOBBIM 000PYIOBAaHUEM B IOMAIIHUX YCIOBHSIX;
e chopMHpPOBAaHHOCTH HaBbIKa PeQIICKCHH, IPU3HAHUE CBOETO IMpaBa Ha OUIMOKY M TaKOTO
JKe TpaBa y Jpyroro 4ejioBeKa;
6) mpyodosozo éocnumanus:
® AaKTHBHOE Y4YacTHE€ B PEIICHUH MPaKTUUYECKUX 33/1a4 (B paMKax CeMbU, 00pa30BaTENbHOMN
OpraHW3aIfy, TOpoJa, Kpas) TEXHOJOTMYECKOH W CONMaIbHOW HAMPaBICHHOCTH,
TpeOyIOIINX B TOM YHUCIie U GU3NUECKUX 3HAHMIA,
® HHTEpeC K MPAaKTUYECKOMY M3y4eHHI0 Mpodeccuii, CBI3aHHBIX C (PUIUKOI;
7) 2K0J102UY4ECKO20 860CRUMAHUL
® OpHCHTallMs Ha TpPHUMEHEHWE (M3MUECKUX 3HAHWUU JUIS pEIIeHUs 3a7ad B 00JIACTH
OKpYXKaroIiei cpeipl, IITaHUPOBAHMS TIOCTYIIKOB M OIIEHKH UX BO3MOKHBIX MOCIEACTBHIMA
JUISL OKPYXKAIOIIEH Cpeibl;
® 0CO3HaAHHE MNIOOATFHOTO XapaKTepa HKOJIOTHUSCKUX MPOOJIEM | IyTeH UX PEIICHHUS,
8) adanmayuu K usmeHAIOWUMCA YCI08UAM COUUAILHOU U NRPUPOOHOUL CPEObL:
e MOTpPeOHOCTh BO B3aMMOJCHCTBUHM TPU BHINOJHEHUH WCCIEAOBAHUNH U TPOEKTOB
(bu3HYECKOI HAMIPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSIM JPYTHUX;
® TMOBBIIICHUE YPOBHS CBOEH KOMIETEHTHOCTH Yepe3 MPAKTUUYECKYIO IeATEeIHbHOCTh;
e noTpeOHOCTh B ()OPMUPOBAHUM HOBBIX 3HAHHM, B TOM uHcie (OpMYyIUPOBATH HUJCH,
MIOHSITHS, THITOTE3bI O QU3NUYSCKUX 0OBEKTAX U SIBJICHUSX;
® O0CO3HaHHWE JCPUIMTOB COOCTBEHHBIX 3HAHMM M KOMIIETEHTHOCTEW B 00JacTu (PU3HKH;
TUTAHUPOBAHKE CBOETO Pa3BUTHsI B MPUOOPETEHUN HOBBIX (PH3NYECKUX 3HAHUM;
® CTpeMIIeHUE aHATN3UPOBATh U BISIBIATH B3AUMOCBSI3H IIPUPO/IBI, O0IIECTBA U IKOHOMUKH,
B TOM YHCJIE C HCIIOIh30BaHUEM (PU3NICCKUX 3HAHU;
® OIlCHKAa CBOMX JICHCTBUH ¢ Y4YETOM BIMSHHS Ha OKPYKAMOIIYIO CPEAy, BO3MOMXKHBIX
r100aNBHBIX TIOCTIEICTBUM.
METANPEAMETHBIE PE3YJIbTATBI
B pe3ynbrate ocBoeHUS mporpamMmbl o (hPU3HKE Ha YPOBHE OCHOBHOTO 00IIIEro o0pa3oBaHuMs
y oOyuvaromerocs OyAayT c(OpMHpOBaHBl METaNpeAMETHbIE pPe3yJbTaThl, BKJIIOYAIOIINE
MO3HABATENIbHBIE YHHUBEPCAIbHBIE Y4YeOHBIE MACHCTBHS, KOMMYHUKATHUBHBIC YHUBEPCAIbHBIC
yueOHbIe AeMCTBUSI, PETyJISATUBHBIE YHUBEPCAIbHbIE YUeOHBIE JCHCTBUS.
Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE IelicTBUS




ba3zoevie nocuueckue deiicmeus.

BBISIBIISITH M XapaKTEPU30BaTh CYIIECTBEHHBIC MIPU3HAKU O0OBEKTOB (SIBJICHHN );
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KIACCH(PUKAIIMU, OCHOBAHUS JJIsi 000OIICHUS U
CpaBHEHHS,

BBISIBIISITh 3aKOHOMEPHOCTH W MPOTHBOPEYHS B paccMaTpuBacMbIX (pakTax, MaHHBIX W
HAOIIOICHUSX, OTHOCSAIINXCS K (DU3UUCCKUM SIBIICHUSIM;

BBISBJISITh [IPUYUHHO-CIICJICTBEHHBIC CBS3M TMPU HM3YYCHUH (DU3MYECKHUX SIBICHUU U
IPOIIECCOB, JIeNaTh BBIBOABI C WCIOJb30BAHUEM JCIYKTHBHBIX M HWHIYKTUBHBIX
YMO3aKIIOYCHHA, BBIIBUTATh TUIIOTE3BI O B3aUMOCBSI3AX (PU3NYCCKUX BEIHYNH;
CaMOCTOSITENILHO BBIOMPATh COCO0 permieHus: yaeOHoi pu3uveckol 3amaun (CpaBHCHHE
HECKOJIbKUX BApUAHTOB PpEIICHHWs, BBIOOp Hawboliee TOAXOMANIETO C YYETOM
CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTEPUEB).

ba3zoevie uccnedosamenvckue oeucmeus.

MCIOJIb30BaTh BOMPOCHI KaK UCCIEI0BATEIbCKIII HHCTPYMEHT MO3HAHMUS,

MPOBOAUTH 1O CAMOCTOSITENIbHO COCTABJICHHOMY IUIAHY OIIBIT, HECJIOXKHBIA (PU3NUECKHI
9KCIIEPUMEHT, HEOOJIBIIOE HCcCe0BaHne (PU3UUECKOTO SIBICHMUS,

OIICHMBATh HAa NPUMEHUMOCTb U JOCTOBEPHOCTh MH(OPMAIIHMIO, MOTYYCHHYIO B XOJ€
MCCJICI0BAHMS WIIM SKCIIEPUMEHTA;

CaMOCTOSITEIILHO (POPMYJIUPOBATH OOOOIICHUS W BBIBOIBI IO PE3YJIbTaTaM MPOBEIEHHOTO
HaAOJI0/ICHUS, OTIBITA, UCCIICIOBAHMUS,

MIPOTHO3UPOBATh BO3MOXKHOE JajibHeiiiee pa3BUTHE (U3UYECKUX MPOIIECCOB, a TAKKE
BBIJIBUTATh MPEINOI0KEHUS 00 UX PA3BUTUH B HOBBIX YCIIOBHUSX M KOHTEKCTaX.

Paboma c unpopmauuei.

OPUMEHATh pa3jIMyHble METO/bl, MHCTPYMEHThl M 3alpochl MpH IMOUCKE M OTOOpE
MH(pOpMaLlMU WK JaHHBIX C YUYETOM IPEAIoKeHHON yueOHOM pusnueckoi 3a1auu;
aQHAJIN3UPOBATh, CUCTEMATH3UPOBATh M HMHTEPHPETUPOBATH MHPOPMALUIO PA3IUYHBIX
BUJIOB U (pOPM IpECTaBICHHUS;

CaMOCTOSITENIFHO BBIOMpaTh ONTUMAlbHYIO (OpMy IMpeJcTaBleHUs HH(OpMauu Hu
WUIIOCTPUPOBATh pPEIIAEMbIE 3aJa4d HECIOKHBIMM CXE€MaMH, JHarpaMMaMH, WHOU
rpaduKoi U UX KOMOMHAITUSIMU.

KoMMyHHKATHBHBIE YVHHBEPCAJIbHbIE YUeOHbIE JelCTBHS

B X0/1€ OOCY>KJeHHS yueOHOro MaTepuana, pe3yabTaToB J1a00paTOPHBIX padOT U MTPOEKTOB
3a/1aBaTh BOIIPOCHI 1O CYIIECTBY 00CYKIaeMOU TeMbI M BBICKa3bIBaTh MJICH, HAIICIICHHBIC
Ha pelleHre 3a/1a4M U MoAep>KaHue OIaroxenaTeIbHOCTH OOIIEHNUS;

COTOCTABNSATh CBOM CYXICHHS C CYXICHUSMH JPYrHX YYacTHUKOB JMajora,
00HapYKUBATh PA3JINIKNE U CXOACTBO MO3UIHIA;

BBIPaXKaTh CBOIO TOYKY 3pEHUS B YCTHBIX U MTMCHbMEHHBIX TEKCTaX;

nyOJMYHO  TPEJCTABISITh  PE3yJbTaThl  BBINOJHEHHOTO  (PU3WYECKOTO  OIBITA
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, IPOCKTA).

MOHUMATh U HUCIIOJIb30BAaTh MPEUMYIIECTBA KOMaHJAHON U WHAMBUAYAIBHON pabOThI IpH
pelIeHnn KOHKPETHON (U3NYECKOM MPOOIeMbl;

NPUHUMATh TIeJTd  COBMECTHOW JICATEIBHOCTH, OpPraHWU30BBIBATH JCHCTBHS TI0 €&
JTOCTHIKEHUIO: PaCHpellesiTh POIU, 0OCYXIaTh MPOIECCHl U PE3YJbTaThl COBMECTHOM
paboThI, 000011aTH MHEHUSI HECKOJIBKUX JIFOJICH;

BBITIOJIHSTH CBOIO 4acTh pPabOThI, JOCTUTAs Ka4eCTBEHHOTO pe3yjbTaTa IO CBOEMY
HAIPABJICHUIO U KOOPJAHHHUPYSI CBOU JCUCTBHS C IPYTUMHU WICHAMHU KOMAH/IbI,

OIICHHBATh Ka4ECTBO CBOETO BKJIaJia B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CAMOCTOSTEIIEHO
c(hOpMYyJIUPOBAHHBIM YYaCTHHUKAMH B3aUMOJICHCTBUS. PerysiTHBHBIE YHHBEPCATbHbIE
y4yeOHbIe JeiicTBUS

Camoopzanuzauus:




BBISBIISITH MTPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTyalUsAX, TPEOYIOMUX IS PELICHUs
(bu3nUecKux 3HAHUMH;

OpPHEHTUPOBATHCSI B PA3JIMYHBIX MOAXOAAX MPHUHATUS pEIIeHUH (MHIUBUAYaIBHOE,
NPUHATHE PELICHUS B IPYIINeE, IPUHATHE PELICHUH IPYIIION);

CaMOCTOSATENIFHO COCTaBJATh QJITOPUTM pEUIeHUs (GU3NYEeCKOW 3agayd Wi IUIaHa
UCCIICIOBAaHUA C YYETOM MMEIOLINXCS PECypCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBaTh Ipe/UlaracMble BapUaHThl pELICHUI; JenlaTe BBIOOpP U OpaTh
OTBETCTBEHHOCTb 3a PELICHUE.

CaMOKOHTPOJIbL, IMOIMOHAJILHLIA MHTEJJIEKT.

JlaBaTh a/ICKBAaTHYIO OLIEHKY CUTyalluu W MpejuiaraTh IiaH e€ M3MeHEeHHs; OOBbSCHATh
NPUYUHBI JOCTHXKEHUSI (HEJOCTHIKEHMS) PE3yIbTaTOB JIEATEIbHOCTH, J1aBaTh OLIEHKY
NPUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTHUBBI B JIEATEIBHOCTh (B TOM YHCJIE B XOJ BBIOJHEHUS (PU3NYECKOTO
WCCJICIOBAHMSI WIH IIPOCKTA) HA OCHOBE HOBBIX 00CTOSITENILCTB, U3MEHHUBIIUXCSI CUTYaIUH,
YCTaHOBJICHHBIX OMIMOOK, BOSHUKIINX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTAaTA LIEJIA U YCIOBUSIM.

CTaBUTH ceOs HA MECTO JAPYTOro YeIOBEKa B XO/I€ CIIOpa WM JUCKYCCUH Ha HAYYHYIO TEMY,
MIOHUMAaTh MOTUBBI, HAMEPEHHUSI U JIOTUKY JIPYroOro.

npu3HaBaTh CBOE MPaBO Ha OMIMOKY MpH pelieHud (U3NUeCKUX 3a7ad WId B

YTBEPKICHUAX Ha HaydHble TeMbl U Takoe ke mnpaso japyroro. HPEJIMETHBIE
PE3YJIbTATBI

7 KJ1acc

K xonyy obyuenus 6 7 kaacce mpeIMeTHbIE pe3yibTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI

oTpakaTb C(HOPMUPOBAHHOCTb y 0OYYAOLINXCS YMEHUH:

UCMOJNb30BaTh TMOHATHA: (U3UUYECKUE U XUMHUYECKUE SBJICHMs, HaONII0/IeHHe,
HKCIEPUMEHT, MOJEJb, T'MIOTe3a, €IUHUIbl (U3NYECKHX BEJIWYUH, aTOM, MOJIEKYyJa,
arperaTHble COCTOSIHMS BellecTBa (TBEPIOE, KUAKOE, ra3o00pa3HOe), MEXaHHMYeCKOe
JIBUKEHHE  (paBHOMEpPHOE,  HEpaBHOMEpPHOE,  MpPSMOJIMHEHHOE),  TpPaeKTOpus,
paBHOAEWCTByomas cui, JjAedopmanus (ynpyras, IUIacTUYecKas), HEBECOMOCTb,
COOOILAOIINECS COCYIbI;

paznuuath siBneHus (quddy3us, TEmIoBoe ABMKEHUE YaCTHUIl BEIIECTBA, PABHOMEPHOE
JBUKCHHE, HEPABHOMEPHOE JABM)KEHHE, MHEPLUS, B3aUMOJEHCTBHE TEIN, PaBHOBECUE
TBEPABIX TEJ C 3aKPEIUIEHHON OChIO BpalleHMs, NIepeadya JaBiIeHUs TBEPABIMU TellaMH,
KHUJIKOCTSIMM UM Ta3aMH, aTMoc(epHOe [aBJIeHHE, IUIaBaHUE TeJl, MpPeBpalleHHUs
MEXaHUYECKOM SHEPruu) Mo ONUCAHUIO0 UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOe SIBICHUE;

pacrio3HaBaTh NPOSBICHUE U3YUEHHBIX (PU3UUECKUX SIBIICHUH B OKPY’KaIOIIEM MUPE, B TOM
ymciie (u3nuecKkre BJICHUs B IPUPOJIE: MPUMEPHI ABHKEHUS C PA3IMYHBIMUA CKOPOCTSIMU
B KMBOW U HEXHUBOU NMPUPOAE, NEHCTBUE CUIIBI TPEHMS B MPUPOJE M TEXHUKE, BIUSIHUE
aTMoc(epHOro JaBiieHUs] HA )KUBOM OpraHU3M, IIJIaBaHHE PbIO, pplyaru B TEJE YeIOBeKa,
OpU 3TOM TEPEBOAUTH NMPAKTHUYECKYIO 3a/auy B Yy4eOHYIO, BBLACIATH CYLIECTBEHHBIE
cBOiicTBa (IMpU3HAKK) GU3NYECKUX SBIICHUI;

ONMCHIBATh M3yUEHHBIE CBOMCTBA TN M (U3NYECKUE SIBICHHUSA, UCIONb3Ys (pU3MUecKue
BEJIMYMHBI (Macca, 00BEM, IJIOTHOCTh BEIIECTBA, BpeMs, MYyTh, CKOPOCTh, CPEAHSA
CKOPOCTb, CHJIa YIPYTOCTH, CUJla TSYKECTH, BEC Tella, Cujla TPeHUs, JaBieHue (TBEPIOTO
TeJa, )KUJKOCTH, Ta3a), BBITAIKUBAIOLIAs CUJIa, MEXaHW4YecKas paboTa, MOIHOCTb, IJIEUO
CHUJIBbI, MOMEHT CHJIbI, KOO (GUIUEHT MOJIE3HOTO IEHCTBUS MEXaHU3MOB, KHHETHUYECKas U
NOTEHIMAJIbHAS SHEPTHsl), IPU ONMHUCAHUM TMPABHIBHO TPAKTOBATh (PU3UUECKUH CMBICI
UCIIOJIb3YEMBIX BEJIMYUH, UX 0003HAUEHUS M €IUHUIBI (PU3NUECKUX BEIMYMH, HAXOAUTh
(opMyIIBI, CBS3BIBAIONINE JAaHHYIO (H3MUECKYIO BEJIMYMHY C JAPYTMMH BEIMYMHAMH,
CTPOUTH TpapUKU U3YUEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIHUNH;



XapaKTepU30BaTh CBOWCTBA Tell, PU3NYCCKUE SBIICHUS U MPOIIECCHI, HCIIONIB3YS MPaBHIia
CJIOKEHHUs cui (BIOJb OJHOU mpsAMoM), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena,
MIPaBUJIO paBHOBECHS pbluara (0JI0Ka), «30JI0TO€ MPABUIIO» MEXaHUKH, 3aKOH COXPAaHEHUS
MEXaHWYECKOW DJHEPruH, IMPU ITOM JaBaTh CIIOBECHYIO (OPMYIHUPOBKY 3aKOHA U
3aMKUCBIBATh €r0 MAaTEMAaTUYECKOE BBIPAKEHHUE;

O0BACHATH (pHU3HUECKUE SBJICHUS, TPOLIECCHl U CBOWCTBA TEJN, B TOM YHUCIIE U B KOHTEKCTE
CUTyalluil MPaKTUKO-OPUEHTUPOBAHHOT'O XapaKTepa: BhISBIATH MPUUYUHHO-CIIE/ICTBEHHbBIC
CBSI3U, CTPOUTh OOBSICHEHHE M3 |—2 JIOTMYECKHX IIIaroB C OMOPOM Ha 1—2 M3y4YEeHHBIX
CBOICTBa (PU3NYECKUX SBICHUH, PU3NIECKIX 3aKOHA WIIH 3aKOHOMEPHOCTH,

pemiate pacuéTHble 3amaud B 1—2 JEHCTBUS, HUCHONB3YyS 3aKOHBI U (OPMYIIBI,
CBs3bIBAIOIIME (PU3MUECKIE BEIMUMHBI: HA OCHOBE aHANIM3a YCJIOBUS 3aJa4M 3allUChIBATh
KpaTKOE YCIOBHUE, TOJCTABIATH (U3MUECKHUE BEIUYHHBI B (OPMYJBI U TMPOBOIUTH
pacuéThl, HAXOIUTh CIIPABOYHBIE JIaHHBIE, HEOOXOIUMBIE JUISl pEIICHUS 3a/1a4, OLIECHUBATh
PEATUCTUYHOCTD MOYIEHHON (PU3UUECKON BETHUMHBI;

pacrno3HaBaTh MPOOJIEMBI, KOTOPBIE MOYKHO PEIIUTH IPHU MTOMOIIH (PHU3UIECKIX METOIOB, B
OTHMCAHUU UCCIIEIOBAHUS BBIICIISTH IPOBEPSiEMOE MPEIooKeHue (TUIIOTe3y), pa3iniaTh
Y MHTEPIPETUPOBATH MOJYUYEHHBIN pe3yJbTaT, HAXOJAUTh OIIMOKH B XOJI€ OMBITA, JIeJaTh
BBIBOJIbI 10 €0 PE3YyJIbTATAM;

MPOBOAMTD OMBITHI O HAOMIOICHUIO (PU3NYECKUX SBICHUN WU PU3NIECKUX CBOICTB TeN:
dbopMyIupOBaTh IPOBEPSIEMBIE MPETOJIOKEHUS, COOMPATH YCTAHOBKY U3 MPEIJIOKEHHOTO
000pyA0BaHuUs, 3aMUCHIBATh XOJI OMbITa U (POPMYITHPOBATH BHIBOBL;

BBITMIOJHATH TPSIMbIE M3MEPEHHS PACCTOSIHUS, BPEMEHHU, MAcchl Tela, 00bEMa, CUJIbl U
TEMIIEPATYPhl C HCIIOJB30BAHHUEM AHAJIOTOBBIX M IU(MPOBBIX MPHOOPOB, 3aIKMCHIBATH
MOKa3aHus TpUOOPOB C YUETOM 33JaHHOMN aOCOIIOTHON MOTPEUTHOCTH U3MEPEHHIA;
MPOBOANTH HCCIENIOBAHUE 3aBUCUMOCTH OJHOM (PU3NYECKOM BETUYHMHBI OT APYToi C
WCIIOJIb30BAHUEM TMPSIMBIX U3MEPEHHUM (3aBUCUMOCTH IyTH PABHOMEPHO JBIKYIIETOCS
TeJa OT BPEMEHM JBWKEHHS Tela, CHJIbl TPEHUS CKOJIBKEHMSI OT Beca Tella, KauyecTBa
00pabOTKM TIOBEPXHOCTEH TEI M HE3aBUCUMOCTH CHJIBl TPEHHUS OT IUIOIIAIN
CONPUKOCHOBEHUS TE€J, CUJIbI YIIPYTOCTH OT yAJIMHEHHUS IPYKUHBI, BBITAIKUBAIOIIEH CHIIBI
0T 00bEMa MOrPYKEHHON YaCTU Tea U OT TUIOTHOCTH JKUJIKOCTH, €€ He3aBUCUMOCTH OT
IUIOTHOCTU TelNa, OT TIyOMHBI, HA KOTOPYIO MOTPY>KEHO TEJO, YCIOBW IIaBaHHs Ted,
YCJIOBHIM paBHOBECHUsI pbluara M OJOKOB, Y4aCTBOBaTh B IUIAHUPOBAHUM Y4YEOHOTO
UCCIIEIOBaHMsI, COOMPATh YCTAHOBKY U BBITIONHSATH U3MEPEHUS, CIEAys MPEI0KECHHOMY
1aHy, GUKCUPOBATH PE3yIbTAThI TOJTYYCHHON 3aBUCUMOCTH (PU3NUECKUX BEJIMUUH B BUJIC
MPEJIOKEHHBIX Ta0IuIl U TpadUKOB, AeTaTh BBIBOABI IO Pe3yIbTaTaM HCCIEIOBAHNUS;
MPOBOAWTH KOCBEHHBIE H3MEpPEeHHUS (PU3UYECKHX BETUYMH (TUIOTHOCTH BeIIECTBA
JKUJKOCTH U TBEPJIOTO Te€la, CHJIA TPEHUS CKOJNBXEHHUs, JaBJI€HUE BO31yXa,
BBITAJIKMBAFOIIIAs CUJIa, IEUCTBYIOMIAs HA TOTPYKEHHOE B )KHIKOCTH TEJIO, KO PuImeHt
MOJIE3HOTO JEHCTBHS MPOCTHIX MEXaHHU3MOB), CIIEAYs MPEUIOKEHHON WHCTPYKLUU: TIPH
BBITIOJITHEHUH W3MEPEHHI COOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY W BBIUHCIISTH
3HAYEHUE UCKOMOU BEJIMUUHBIL;

coOnrofaTh TpaBWJIa TEXHUKH O€30MacHOCTH TMpu  pabore C  1ab0paTOpHBIM
000pyI0BaHUEM;

YKa3bIBaTh MIPUHIIUIIBI JCHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOIMCTB: BECHI, TEPMOMETD,
JTUHAMOMETP, COOOIIAIOIIUECS COCYIbI, OapoMeTp, pblyar, MOABMKHBIN U HEMOIBUKHBIN
0JI0K, HAKJIOHHAs TJIOCKOCTb;

XapaKTEePU30BaTh MPUHIIUIIBI IEHCTBUS N3YYCHHBIX TPUOOPOB U TEXHUYECKUX YCTPONCTB
C OMopoll Ha WX omucaHus (B TOM YHUCIE: MOAIIUIHHUKH, YCTPOHCTBO BOIOIPOBOJA,
TUAPABIMYECKU TpEecc, MaHOMETpP, BBICOTOMEp, IOPIIHEBOM HAcOC, apeoMeTp),
UCTIONB3Ysl 3HAHUS O CBOMCTBAaxX (PU3MUECKUX SIBJICHUH M HEOOXOoAuMble (u3nyeckue
3aKOHBI, 1 3aKOHOMEPHOCTH;



NOPUBOANUTH TpPUMEpPHl  (HAXOAUTH HHPOPMALKMIO O TPUMEpPax) MPAKTHYECKOTO
UCTIONIBb30BaHUS (U3UYECKUX 3HAHWKA B TIOBCEAHEBHOM JKU3HU JJs OOecredeHus
0e30IacHOCTH Ipu  OOpalieHuu ¢ npudopaMM U TEXHHYECKHMH YCTPOHCTBaMH,
COXpPaHEHHS 3/I0pPOBbS 1 COOIIOZCHUS HOPM DKOJIOTHUYECKOTO TMTOBEACHUS B OKPYKAIOIIEH
cpene;

OCYILECTBIIATh OTOOP HCTOYHMKOB HHGopMmauuu B lHTepHeTe B COOTBETCTBHM C
3a/1aHHBIM TIOMCKOBBIM 3alpOCOM, HA OCHOBE MMEIOLIUXCS 3HAHUW U IIyTEM CPaBHEHUS
pa3INYHBIX MCTOYHUKOB BBIIEIATh MH(OpMAIUIO, KOTOpas SBJISAETCS MPOTUBOPEUUBOM
WA MOXeET OBITh HEJIOCTOBEPHOM;

UCIIOJIb30BaTh IMPU BBIIOJHEHUU YYEOHBIX 3a/JlaHUll HAY4YHO-IOMYJISIPHYIO JIUTEPATypy
(bu3nM4ecKoro coaepkaHus, CIpaBoOuHble MaTepHaibl, pecypchl cetu MHrepHer, Bianers
npruéMaMH KOHCIIEKTHPOBAHUS TEKCTa, MPeodpa3oBaHus MHGOPMAIK U3 OJTHOW 3HAKOBOM
CUCTEMBI B IpYTYIO;

CO3/1aBaThb COOCTBEHHBIE KpaTKUE MHCbMEHHbIE M YCTHBIE COOOLIEHHS Ha OCHOBE 2—3
UCTOYHUKOB MH(OpPMAIUU (HU3UUECKOTO COJIEP)KAaHHsI, B TOM YHCJE JeJaTh KpaTKhe
COOOLIEHUs O Pe3ysbTaTax MPOEKTOB WM yYEOHBIX UCCIIENOBAaHUM, IPU 3TOM I'PaMOTHO
UCIIOJIb30BaTh W3YUEHHBIM MOHATHMHBIA anmapaT Kypca (QU3MKH, CONPOBOXKIAThH
BBICTYIUUICHHUE ITPE3EHTALNEH;

IPY BBINOJIHEHUM Y4YeOHBIX MPOEKTOB U HCCIENOBaHMN pacnpeneniTbh 0O0S3aHHOCTU B
IpyIIe B COOTBETCTBUU C IIOCTABICHHBIMM 3aJa4aMH, CJIECIUTH 3a BBIIOJHEHHEM IUIAHA
NeMcTBUM, aJeKBAaTHO OLIEHWBAaThb COOCTBEHHBIH BKJIaJ B JCATEIbHOCTb TPYIIIbI,
BBICTPAMBAaTh KOMMYHHUKATUBHOE B3aMMOJICHCTBHE, YUUTHIBASI MHEHUE OKPYKAIOIIUX.

8 ki1ace

K konyy obyuenus 6 8 knacce npeomemmsie pe3yibmamsl Ha 6a30BOM YPOBHE JJOJDKHBI OTPAXKATh

c(OPMHPOBAHHOCTh y 00yYarOIINUXCS YMEHUH:

UCIOJIb30BaTh MOHATHUA: Macca M pa3Mepbl MOJIEKYJI, TEIUIOBOE ABM)KEHHE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSHUS BEIIECTBA, KPUCTAUIMYECKHE W aMop(dHBIC Tena,
HACBHIIIEHHBI M HEHACHILEHHBIN Map, BIAXKHOCTh BO3/1yXa, TeMIEpaTypa, BHYTPEHHSA
SHEprus, TEIJIOBOM JABUTATENb, 3JIEMEHTAPHBIA AIEKTPUUECKUN 3apsiji, SJIEKTPHUYECKOE
1oJie, TPOBOIHUKH U JUAJIEKTPUKH, TOCTOSHHBIHM IEKTPUUECKUI TOK, MAarHUTHOE TOJIE;
pasnnyath SBJCHUS (TEIUIOBOE pacIIMpeHHe M CXaTue, TeIulolepesraya, TerIoBoe
paBHOBecHe, CMauyBaHKE, KaMUISIPHBIC SIBICHUS, UCTIApEHHE, KOHJICHC AL, IIJIaBIICHHE,
KpUcTalmu3anus (OTBepJeBaHME), KUIIEHHE, TeIulonepenaya (TeIuIONpOBOIHOCTD,
KOHBEKIHSI, HW3JIy4YCHHE), ODIIEKTPHU3alus TeJl, B3aMMOJCHCTBHE 3apsjioB, NEHCTBUS
AIIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aWMOJICHICTBHE MarHUTOB, JEHCTBHE
MarHUTHOTO TOJISl Ha MIPOBOJHUK C TOKOM, DJIEKTPOMAarHUTHASI HHIAYKIIMS) TIO OMTUCAHUIO
UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OMBITOB, JEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOe
SIBJICHHE;

pacIio3HaBaTh MPOSBICHUE N3YICHHBIX (PU3UICCKUX SIBIICHUH B OKPY’KAIOIIEM MUPE, B TOM
yricie (U3NYECKHe SIBICHHSI B MPHPOJIE: MOBEPXHOCTHOE HATSHKCHHWE W KAIMJUIIPHBIC
SIBJICHUS B IPUPOJIE, KPUCTAIUIBI B MIpUpoje, u3nydeHue ConHIla, 3aMep3aHie BOJJ0OEMOB,
MOpCKHE Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, WHEs, CHEra, dJIEKTPUUYECKHE SIBJICHUS B
aTMocdepe, 3JIEKTPUYECTBO JKMBBIX OPraHU3MOB, MAarHuTHOe moJjie 3eMid, Apeid
MOJIFOCOB, POJIb MAarHUTHOTO TOJIA JJIS KU3HU Ha 3emJe, MOJSPHOE CHUSHUE, IPU 3TOM
NEPEeBOIUTh TPAKTUYECKYIO 3a]ady B y4YeOHYIO, BBIJIEIATH CYNIECTBEHHBIC CBOICTBa
(mpu3HaKM) PU3NYECKUX SIBICHUH;

OTMCHIBATh M3YYEHHbIE CBOWCTBA TeJ M (pU3MUYECKHE SBJICHHUS, UCIOJIB3YS (pU3MUecKue
BEJIMYMHBI (TeMIepaTypa, BHYTPEHHSISI SHEPrusi, KOJMYECTBO TEIUIOTHI, YyAeIbHas
TEIUNIOEMKOCTb ~ BEILIECTBA, YyJeNbHas TEIUIOTa IUIABICHMS, YJelbHAas TeIuloTa
napooOpa3oBaHMs, yJelbHAs TEIJIOTa CrOpaHUs TOIUIMBA, KO3(dUIMEHT mone3Horo
JeMCTBUSL TEIUIOBOM MallMHbBI, OTHOCUTENbHAsl BJIAXKHOCTb BO3/yXa, AJIEKTPUUECKHI
3apsijl, CUjla TOKa, AJIEKTPUUYECKOEe HAIPsDKEHHE, COMPOTHBICHHE POBOJHHKA, YICIBHOE



COIIPOTHBIIEHUE BEILECTBA, pad0Ta MU MOIIHOCTh JIEKTPHUUECKOro TOKA), MPU ONUCAHUU
NPaBUIBHO TPAKTOBaTh (PU3MUECKUH CMBICI HCIIOJIB3YEMbIX BEIMYHMH, 0003HAUCHHS M
eIMHULBl (U3MYECKUX BEIMYUH, HAXOAUTh (OPMYJIbI, CBS3BIBAIOLIME JIAHHYIO
¢u3nUecKyr0 BENIWYMHY C JPYTMMU BEIMYMHAMH, CTPOUTH TpapuKd H3YyYSHHBIX
3aBUCUMOCTEN (hPU3MYECKUX BEIMUMH;

XapaKTepu30BaTh CBOMCTBA T, (PU3NYECKUE SIBICHUS U IIPOLECCHI, UCIIOJIb3Ysl OCHOBHbBIE
HIOJIOKEHHUS MOJIEKYJISIPHO-KMHETUYECKOW TEOpUH CTPOEHMsI BEIIEeCTBAa, IPUHIMII
CYIEPIIO3ULMH 0JIEH (HAa KAaUECTBEHHOM YPOBHE), 3aKOH COXPAaHEHU 3apsaa, 3akoH OMa
JUId yyacTKa Lienu, 3akoH Jxoyns—JIeHna, 3aKkoH COXpaHEHUs SHEPIHH, IIPU 3TOM J1aBaTh
CJIOBECHYIO ()OPMYJIMPOBKY 3aKOHA U 3aIIUCHIBATh €I0 MAaTEMAaTUYECKOE BBIPAKCHHUE;
OOBSICHATH (PU3NYECKHE TPOIIECCHI U CBOMCTBA TEJI, B TOM YUCIIC M B KOHTEKCTE CUTYaIHi
IPAaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATh IMPUUYMHHO-CIIEJACTBEHHbBIE CBS3H,
CTPOUTH OOBACHEHHE U3 1—2 JOTMYECKUX IIAroB ¢ OMOpoi Ha 1—2 M3yueHHBIX CBOMCTBA
bu3nueckux sABICHUH, GPU3NUIECKUX 3aKOHOB WM 3aKOHOMEPHOCTEH;

pewiath pacuéTHbE 3ajaud B 2—3 JEWUCTBUS, MCIIONB3YyS 3aKOHBI U (HOPMYJIB,
CBSI3bIBAOIME (PM3UYECKHE BETMUYMHBL: HA OCHOBE aHAIM3a YCJIOBUS 3a[1a4i 3alHChIBATh
KpaTKoe yCJIOBHE, BBISABIISATH HEJOCTATOK JAaHHBIX JUISl PELICHNUs 3a/1a41, BBIOUPATh 3aKOHBI
U (opMynbl, HEOOXOAWMBIE IS €€ pelIeHUs, NPOBOJUTH PacuéThl W CPaBHHUBATH
HOJy4YeHHOE 3HaYeHHe (PU3NUECKOM BETMUMHBI C U3BECTHBIMU JIaHHBIMU;

pacrio3HaBaTh MpoOIEeMbl, KOTOPbIE MOKHO PELIUTh MPU MOMOIIN (GU3UYECKUX METO/IO0B,
UCIIONIb3YSl ONMCAaHUE MCCIEAOBAaHUS, BBIIEHATh IPOBEPIEMOE MPEANOIOKEHUE,
OLIEHUBATh MIPABUIILHOCTH MOPSA/IKA POBEICHHSI UCCIIE0BAHUS, JIe/IaTh BHIBOJIBL;
HPOBOJUTH OIBITHI O HAOIIOACHUIO (PU3NYECKUX SIBICHUH UM (PU3MUECKUX CBOMCTB Tell
(KanmuJUIpHBIE SBJICHUS, 3aBHCUMOCTD JIABJICHUS BO3yXa OT €ro 00bEéMa, TeMIeparypsl,
CKOpPOCTH TIpOLIeCCa OCTBIBAHUS M HArpeBaHUs MPHU M3IYyYEHHM OT IIBETa M3JIydarouien
(TToTII0MIAOMIEH ) TOBEPXHOCTH, CKOPOCTh UCTIAPEHUS BOJIBI OT TEMIIEPATYPhI KUIKOCTH U
IIOIAAN €€ TOBEPXHOCTH, HJIEKTPU3aLUs Tel M B3aHUMOJAEHUCTBHE 3JIEKTPHUECKUX
3aps/ioB, B3aUMOJICHCTBHE TOCTOSHHBIX MarHUTOB, BU3yalM3alllsl MarHUTHBIX TOJEH
MOCTOSIHHBIX MarHUTOB, JAEUCTBUS MarHUTHOTO IOJI HA IMPOBOJHHUK C TOKOM, CBOICTBa
AJIEKTPOMAarHuTa, CBOMCTBAa 3JIEKTPOJBUTaTelNsl IMOCTOSHHOIO TOKa): (hOpMyIHpOBaTh
poBepsieMble MPEANOIOKEHUS, COOUPATh YCTAaHOBKY U3 MPEAJIOKEHHOTO 000pyA0BaHMS,
OTIHCBIBATH XOJI OTBITA M (POPMYIIMPOBATH BHIBOJIBL;

BBINOJIHATh TPSMBIE M3MEPEHHS TEMIIEPaTyphl, OTHOCHTEIBHOW BIIQYKHOCTH BO3IyXa,
CHJIBI TOKa, HANpPSHKEHHUS C MCIOJIb30BAaHUEM aHAJIOTOBBIX MNPHUOOPOB U JIaTYMKOB
(¢U3NUeCKUX BENUYMH, CPABHHUBATH pPE3YJIbTAThl H3MEPEHHH C YYETOM 3aJaHHON
abCOJIIOTHON MOTPENIHOCTH;

IPOBOJUTH HCCIIEZIOBAaHUE 3aBHCUMOCTH OJHON (PU3MUECKOW BEIMYMHBI OT JPyroil c
UCTIOJIb30BaHUEM TPSIMBIX U3MEPEHUH (3aBHCHUMOCTB COITPOTHBIICHUS IIPOBOJHUKA OT €r0
JUIMHBI, TUIOIIAJHM TIONEPEYHOr0 CEYEHUS W YJAEIbHOTO CONpPOTHBIICHHS BEIIECTBA
NIPOBOJTHHUKA, CHJIBI TOKA, WAYIIETO Yepe3 MPOBOTHUK, OT HANPSHKCHUS Ha MPOBOIHHKE,
UCCIICIOBAaHUE IMOCTIEIOBATEIbHOIO M IapajuleIbHOIO COEAMHEHHH IPOBOJIHUKOB):
IUIAHUPOBATh MCCIIEI0BaHUE, COOMpPATh YCTAaHOBKY U BBIMOJHATH H3MEPEHHUS, CIELys
NpPEeUIOKEHHOMY IIJIaHy, (UKCHPOBATh Pe3yJIbTAThl MOJYYEHHON 3aBUCUMOCTH B BUJE
TabJIUI ¥ TpauKOB, I€7aTh BHIBOBI 10 PE3yJIbTaTaM UCCIIEI0OBaHUS;

NPOBOJUTh KOCBEHHBIE W3MEPEHUs (PHU3MUECKUX BeNMUWH (yIenpHas TerI0EMKOCTh
BEIIIECTBA, COMPOTHBIIEHUE MPOBOJHHMKA, pabOTa M MOIIHOCTH AJIEKTPUUYECKOTO TOKA):
IUIAHUPOBAaTh ~ U3MEPEHMs, COOMpaTh JKCHEPUMEHTAIbHYIO YCTAHOBKY, CIEIys
NPEI0KEHHON MHCTPYKIUH, U BBIYUCIISATh 3HAUEHUE BETUUNHBL;

coOuoaTh TpaBWiIa TEXHUKH O€30MacHOCTH TNpu  pabore ¢ J1abopaToOpHBIM
000pyIOBaHUEM; XapaKTEpU30BaTh MPUHLUIBI JEHCTBUA H3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPON Ha MX ONUCAHMA (B TOM 4YHUCIIE: CUCTEMA OTOIJICHUS
JIOMOB, TUTPOMETp, NapoBasi TypOMHA, aMIIEPMETp, BOJBTMETP, CUETUHUK IIEKTPHUUECKOM



SHEPruM, BJEKTPOOCBETUTEIbHbIE NPUOOPHI, HarpeBaTelbHbIE  BJIEKTPONPUOOPHI
(mpuMepbl), DIIEKTPUYECKUE MPEAOXPAHUTENH, DJIEKTPOMArHUT, 3JIEKTPOJBUIaTEINb
MOCTOSIHHOTO TOKa), HCIONb3ysl 3HAaHUS O CBOMCTBaX (U3MYECKUX SBICHUH H
HEo0Xo1uMbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

pacrio3HaBaTh NPOCThIE TEXHUUECKUE YCTPOUCTBA U H3MEPUTENbHBIC TPHOOPHI IO CXeMaM
U CXEMATUYHBIM PUCYHKaM (KMJIKOCTHBI TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP,
JBUTATE€Nb BHYTPEHHErO CropaHusi, »3JEKTPOCKOI, pEOCTaT), COCTABIATH CXEMBbI
IEKTPUYECKHUX LIETIEN C IIOCIIEN0BAaTENbHBIM U NIApAJUIEIbHBIM COEIMHEHUEM AJIEMEHTOB,
pasziunyasi ycIoBHbIe 0003HAYEHHUSI SJIEMEHTOB AJIEKTPUUYECKUX LEMeil;

OPUBOJIUTH MpHUMEpPHl (HAXOIWUTh HH(POpPMALMIO O TpHUMeEpax) MPaAKTUYECKOTO
UCTIONBb30BaHUS (U3UYECKUX 3HAHWH B TIOBCEAHEBHOM JKU3HU IS OOecredeHus
0e30MacHOCTH MpH OOpalleHUud C NpudopaMH U TEXHUYECKHMHU YCTPOHCTBaMH,
COXpPaHEHHS 3/I0POBbS M COOIOACHUS HOPM AKOJIOTMUYECKOTO MOBEICHHS B OKPY KaIOIIeH
cpene;

OCYHIECTBIISATh MOUCK HH(pOpManuu (HU3NUECKOTo cofepxanus B IHTepHEeTe, HA OCHOBE
UMEIOUINXCA 3HaHUM M MyTEM CpPaBHEHUS JOINOJHUTEIbHBIX HCTOYHUKOB BBIJIEISATH
uH(pOpMaIIHIO, KOTOpas SBJISIETCS MPOTUBOPEUYUBOI HITH MOXKET ObITh HEJJOCTOBEPHOI;
UCIIOJIb30BaTh MPHU BBIOJHEHUU YYEOHBIX 33/laHUN HAYYHO-TIOMYJISIPHYIO JTUTEPATypy
(u3UYECKOro COAepk aHUs, CIIPaBOUHbIE MaTepUalibl, pecypchl cetu VIHTepHeT, BIaieTh
npuéMaMy KOHCTIEKTUPOBAHHUSI TEKCTa, IpeoOpa3oBaHus MH(POPMAIIMK U3 OJTHOM 3HAKOBOI
CUCTEMBI B JIPYTYIO;

co3/1aBaTh COOCTBEHHBIE IMHCHMEHHBIE M KpaTKHE YCTHBIE COOOMIeHHs, 00001mas
UH(GOPMALIMI0O U3 HECKOJIBKMX HCTOYHUKOB (PU3UYECKOTO COACpIKAHHS, B TOM UHUCIE
yOJIMYHO MPEACTABIATh PE3YJIbTAaThl IPOEKTHOM MU UCCIIEI0BATEIbCKON 1€ATEIbHOCTH,
OpU 3TOM I'PaMOTHO HCHOJb30BaTh W3y4YEHHBIH MOHATUHHBIN ammapar Kypca (PU3HKH,
COIPOBOKAATh BBHICTYIIJIEHUE NPE3EHTaIUEH;

IpU BBIMOJIHEHUU YYE€OHBIX IIPOEKTOB U HCCIENOBaHUN (U3MUECKUX IPOIECCOB
pacrpenenaTe 00S3aHHOCTH B IpPYIIE B COOTBETCTBHM C IOCTAaBJIEHHBIMHU 3a/layaMu,
CJIEUTH 32 BBIIOJIHEHUEM IJIaHa IEUCTBUN U KOPPEKTUPOBATH €T0, aICKBaTHO OLICHUBATh
COOCTBEHHBIM BKJIaJ, B JEATEIbHOCTb TPYMIbI, BBICTPAaUBaTh KOMMYHHMKATHBHOE
B3aMMOJIEIICTBHE, IPOSABIISASL TOTOBHOCTD pa3peliaTh KOHQIIUKTHI.

9 kJjacc

K koHI1y 00yuenus B 9 kiacce npeaMeTHbIE Pe3yIbTaThl HA 6a30BOM YPOBHE JOJKHBI OTPAXKaTh
c(OpMUPOBAHHOCTH Y 00yYaOLIUXCSl YMEHUI:

UCIIOJIB30BaTh IOHATHA: CHCTEMa OTCYETa, MaTepuaibHas TO4YKa, TPACKTOPUS,
OTHOCHUTEJIBHOCTh MEXaHMUYECKOro ABIKEHHs, Aedopmarus (ymnpyras, IiacTH4eckas),
TPEHUE, HIEHTPOCTPEMHUTEILHOE YCKOPEHHE, HEBECOMOCTD U NIEPETPY3KH, LIEHTP TSHKECTH,
abCoIIOTHO TBEPAOE TENO, LEHTP TSHKECTH TBEPAOTO Tella, PaBHOBECHE, MEXAHUYECKHE
Kosie0aHus U BOJIHBI, 3BYK, HH(PaA3BYK U YJIbTPa3BYK, 3JIEKTPOMAarHUTHbIE BOJIHBI, LIIKajIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U NATbHO30PKOCTb, CIEKTPhI HCITyCKaHUS
U TIOTJIONICHHUS, anb(a, 6eTa- U TaMMa-U3Iy4eHus, U30TOMbL, SiJepHasi JHEPreTHKa,

pa3iauuaTh sBJIEHUS (PaBHOMEPHOE U HEPaBHOMEPHOE MPSMOJIMHEWHOE JBHKEHUE,
PaBHOYCKOPEHHOE HPSMOJMHEHHOE JBM)KEHUE, CBOOOHOE MaJIeHHE Tell, paBHOMEPHOE
JBUKEHHE M0 OKPYKHOCTH, B3aUMOJICHCTBHUE TEJ, p€aKTUBHOE JIBUYKEHUE, KOJleOaTeIbHOe
JBIDKEHUE (3aTyXarolllie U BBIHYKCHHbIE KOJIeOaHHUs1), pE30HAHC, BOTHOBOE JIBI)KEHUE,
OTpa)KE€HHUE 3BYKa, NPAMOJIMHEHHOE PACIIPOCTPAHEHHE, OTPAKEHUE U IIPEITOMIICHHUE CBETA,
MIOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3jokKeHHe OeJIOro CBETa B CHEKTP M CIIOKEHHUE
CIEKTPAJbHBIX  IIBETOB, JUCIEPCUS  CBETA, E€CTECTBEHHAs  pPaJuOaKTUBHOCTb,
BO3HUKHOBEHUE JIMHEWUYATOro CHEKTpa M3JIy4YeHHs) MO0 ONMCAHHUI0O MX XapaKTEPHBIX
CBOICTB U Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX JTaHHOE (PU3UUECKOE SBJICHHUE;



pacrio3HaBaTh MPOSIBIICHHE M3YyYCHHBIX (PU3MUECKUX SIBICHUI B OKpYXaromeMm Mupe (B
TOM 4Hclie (U3NYECKUE SBJICHUS B MPHUPOJEC: NMPWIMBBI M OTJIMBBI, JBMKCHUE TUIAHET

CousiHe4HOM cucTeMbl, PEaKTUBHOE JIBUKEHUE KHUBBIX OPraHU3MOB, BOCHPHUSATHE 3BYKOB
YKUBOTHBIMU, 3€MJIETPSICEHUE, CEICMUYECKUE BOJIHBI, IlyHaMU, 9X0, LIBETA TEJl, ONITUYECKUE
ABJICHUS B IIpUpOJE, OHOIOrMYecKoe JAEHCTBHE BHUIMMOIO, YJIbTpa(uoIeTOBOTO H
PEHTT€HOBCKOTO M3JIY4YECHUH, €CTECTBEHHBIN PaJMOAKTUBHBIA (DOH, KOCMHUYECKUE JIy4H,
pPaJMOAaKTUBHOE U3JIy4€HUE MPUPOJHBIX MHHEPAJOB, JEHCTBHE PpPaJHMOaKTUBHBIX
U3JIyYEHUN Ha OpPraHu3M 4YeJIOBEKa), IPU ITOM IEPEBOAMTH IPAKTHUUECKYIO 3a7ady B
y4eOHY10, BBIAEIATH CYLECTBEHHbIE CBOMCTBA (IPU3HAKK) GU3UUECKUX SBICHUM;
OIKCBIBATh M3YUYEHHbIE CBOWCTBA TeJI M (PU3MUECKHE SABICHMS, MCIONB3Ys (pusnueckue
BEJIMYMHBI (CpPEelHsAs U MIHOBEHHAas CKOPOCTh Tejla IIPU HEPAaBHOMEPHOM JBHKCHHH,
YCKOpEHHUE, NepeMELICHUE, [Ty Th, YII0Basi CKOPOCTh, CUJIa TPEHUS, CUJIa YIPYTOCTH, CUIIa
TSDKECTH, YCKOpEHHE CBOOOJHOTO MaJeHHsI, BEC TeJla, UMITYJIbC TeJa, UMITYJIbC CHJIBI,
MeXaHHuecKass paboTa M MOIIHOCTh, MOTEHIHMAJIbHAS SHEPrusl Teja, MOIHITOrO Haj
NOBEPXHOCTBIO 3€MJIM, IOTCHIMAbHAs DSHEPrusi CXKaToW MpPYKHUHBI, KUHETHYECKas
SHeprus, MoJHas MeXaHUUYEeCcKas SHeprus, NepuoJl U 4yacToTa KojieOaHuH, JUIMHA BOJIHBI,
IPOMKOCTbB 3ByKa M BHICOTA TOHA, CKOPOCTh CBETA, IIOKAa3aTeJIb IPEIOMIICHUS CPEbl), IPU
ONHCAaHUM TPABUWIBHO TPAKTOBATh (PU3UYECKUH CMBICT HCIOJIb3YEMbIX BEJIWYMH,
0003HaueHHUsI U EOUHULBI (U3NUECKUX BEIMYUH, HAXOIUTH (HOPMYJIBI, CBS3BIBAIOIINE
JAHHYI0 (PU3MUYECKYIO BEJIMYMHY C IPYTHMH BEJIMUYMHAMMU, CTPOUTH I'pauKy MU3YUEHHBIX
3aBHCUMOCTEH (PU3MUECKUX BEIUYNH;

XapaKTepU30BaTh CBOICTBa Tell, (PU3HUECKUE SIBJICHUS U IPOLECCHI, UCIONb3Ys 3aKOH

COXPAaHEHMs HHEPIuH, 3aKOH BCEMHUPHOIO TATOTEHHUS, NMPUHLUI CYNEPHO3ULUU CHUII,
IPUHLIAII OTHOCUTENBHOCTH ['anmuies, 3akoHbl HplOTOHA, 3aKOH COXpaHEHUs] UMITYJIbCA,
3aKOHBI OTPAKEHUS U MPEJIOMIICHHSI CBETA, 3aKOHBI COXPAaHEHMS 3apsiI0BOTO U MaCCOBOIO
YHCell MPH SACPHBIX peaklusiX, MPU ITOM JaBaTh CIOBECHYIO (OPMYJIHUPOBKY 3aKOHA U
3alMChIBAaTh €70 MATEMAaTUYECKOE BBIPAKEHUE;

OOBSICHATH (PU3UUECKUE MTPOLIECCHI U CBOICTBA TeJl, B TOM YUCIIE U B KOHTEKCTE CUTYaIHil
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbBIABIATh NPUYMHHO-CIEICTBEHHBIE CBS3H,
CTPOUTH OOBACHEHHE U3 2—3 JIOTMUECKUX IIaroB ¢ OMOpoi Ha 2—3 M3yuYeHHBIX CBOMCTBA
(bu3nyecKux sIBICHUHN, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;
pemath pacué€THbIe 3a/1audl (OIMUPAOIIMECs HA CUCTEMY M3 2—3 ypaBHEHUH), UCIIOJIb3YS
3aKOHBI U (POPMYJIbI, CBA3BIBAIONINE (PU3NUECKHE BETMUMHBI: HA OCHOBE aHAIN3a YCIOBHS
3a/la4ydl 3alKChbIBaTh KPaTKOE YCIIOBUE, BBISABIATH HENOCTAIOIINE WIM H30BITOYHBIE
JTaHHbIE, BEIONPATh 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE [T pEIIEHUS], TPOBOAUTH PacUEThI
Y OLIEHUBATh PEATUCTUYHOCTD MOJYYEHHOIO 3HAaUCHUsI (PU3NUECKON BEIHUNHBI,
pacro3HaBaTh Ipo0JIeMbl, KOTOPbIE MOXHO PELIUTh MPH MOMOUIN (PU3HUECKUX METOJIOB,
UCIIONB3Ysl ONHCAaHWE MCCIEAOBAHUSA, BBIIEIATh IPOBEPSIEMOE IPEANOIO0KEHUE,
OLICHMBAaTh TPAaBUJIBLHOCTh TOpPSAKAa MPOBEICHHUS HCCIEIOBaHMs, JAeJaTh BbBIBOJIBI,
UHTEPIPETHPOBATH PE3YJIbTAThl HAOIIOIEHUH U OIBITOB;

IPOBOJUTH ONBITHI O HAOIIOACHUIO (PU3NUYECKUX SIBICHUHN MM (PU3MUECKUX CBOMCTB Tell

(u3yueHue BTOporo 3akoHa HpIOTOHa, 3aKOHAa COXpPaHEHUsS DSHEPTUH, 3aBUCHUMOCTD
nepuojia KojebaHuil NPYKMHHOTO MasTHUKA OT MAcChl Ipy3a U KECTKOCTH MPYXKHUHBI U
HE3aBHCHMOCTh OT aMIUIUTYAbl MallbIX KojieOaHuM, MpSIMOJIMHEHHOE pacipOoCTpaHEHUE
CBETa, pa3jioKeHue Oesoro cBera B CIEKTP, M3yYEHHE CBOMCTB M300paXeHUs B TNIOCKOM
3epKaJie WU CBOWCTB HW300paKEHUSI TIpeIMeTa B coOuparoniedl JuH3e, HaOIIoJeHue
CIUIOIIHBIX U JMHEHYATHIX CHEKTPOB U3IMYUYEHHS): CAMOCTOSTEIbHO COOMPATh YCTAaHOBKY
u3 M30bITOYHOrO Habopa OOOpYyAOBaHUS, OMMCHIBATH XOJ OIBITA U €ro pe3ysbTaThl,
(bopMyIHpOBaTH BHIBOAKI;

OPOBOJIUTH IpPHU HEOOXOIMMOCTH CEpPHIO MpPSIMBIX H3MEPEHUil, ompenenss CcpeaHee
3HAUYCHHE HW3MEpsSIeMOi BeMWYUHBI ((POKYCHOE pacCTOsTHUE COOMpalomeld JIMH3BI),
000CHOBBIBaTh BHIOOD crioco0a u3MepeHust (M3MEPUTEIILHOTO TPpUbopa);



NPOBOJIUTH HCCIEIOBAHUE 3aBHCUMOCTEH (DM3NYECKUX BEIMYUH C HCIOJIb30BaHUEM
IPSIMBIX U3MEPEHUH (3aBUCUMOCTD IIyTH OT BPEMEHU IIPU PAaBHOYCKOPEHHOM JIBUKECHUU
0e3 HayalbHOI CKOpPOCTH, Iepuoja KoJeOaHUH MaTeMaTH4YeCKOr0 MasTHHUKA OT JUIMHBI
HUTH, 3aBUCUMOCTH yTJjla OTPAXKEHMsI CBETA OT yTJjla aJeHUs U YIJla IPEIOMIIEHUS OT yria
najieHus1): IUIAHUPOBaTb HCCIIEOBAaHUE, CaMOCTOSATENILHO COOUpaTh YCTAHOBKY,
($uKCUpOBaTh PE3yNbTATHl MOIYYEHHOW 3aBUCUMOCTH (M3MYECKHX BEIUYMH B BHJIE
TaOJIMI U TpaUKOB, AETATh BBIBOABI I10 pe3yJIbTaTaM HCCIIeI0BAHHUS;
IIPOBOJUTH KOCBEHHBIE N3MEPEHUs (PU3NUECKUX BETMUYMH (CPEIHSS CKOPOCTh U YCKOPEHHE
TeJIa TPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOJHOTO MaJeHHS, KECTKOCTD
HPY>XUHBI, KOX(QOHUIMEHT TPEHUS CKOJIbKEHUs, MeXaHudeckas padoTa M MOIIHOCTb,
4acTOTa M MEePHOJ KOJIeOaHHi MaTeMaTHIECKOTO U MPYKHMHHOTO MasiTHUKOB, ONITUYECKast
cuila coOuparomeil JUH3bl, PpaJlOAKTUBHBIN (DOH): IIIAHUPOBATH MU3MEPEHMsI, COOMpaTh
OKCIEPUMEHTAJIbHYIO YCTAHOBKY M BBIIOJIHATH W3MEPEHUs, Cienys IpPEeasIoKEHHON
UHCTPYKIIHH, BEIYUCIIATH 3HAYEHNE BEJTMUMHBI U AaHATM3UPOBATH I10JIyYE€HHbBIE PE3YIIbTAThI
C Y4€TOM 3aJJaHHOM NOTPEIIHOCTH U3MEPEHUM;
coOoaTh TpaBWiIa TEXHUKH OE30MacHOCTH Tpu  pabore ¢ 1abopaTopHBIM
000py10BaHUEM;
pas3nyaTh OCHOBHbIE IPU3HAKHM M3YUYEHHBIX (PU3HMUECKUX MOJIeNeil: MaTepuanbHas TOUKa,
a0COIIOTHO TBEPJOE TEJIO, TOUEUHBIH UCTOUYHUK CBETA, JIy4, TOHKAas JMH3a, [UIaHEeTapHas
MO/IeJIb aTOMa, HyKJIOHHAsi MOJIeJIb aTOMHOT'0 5/1pa;
XapaKTepu30BaTh MPUHLUIIBI IEHCTBUS N3yUYEHHBIX IPUOOPOB M TEXHUYECKUX YCTPOHCTB
C OIIOPOH Ha UX ONHUCaHMs (B TOM YMCIIE: CIIMIOMETP, TaTYMKHU OJIO0KEHUS, PACCTOSHUS U
YCKOPEHHUsI, paKeTa, 3XO0JO0T, OYKH, MEPUCKOIl, (oToanmapaT, ONTUYECKUE CBETOBOJBI,
CHEKTPOCKOII, JO3UMETP, Kamepa BuiibcoHa), NCIOIb3Yst 3HAHUS O CBOMCTBAX (PH3MUECKUX
SBJICHUI U HE0OXOAMMbIe (PU3NYECKHE 3aKOHOMEPHOCTH;
HCIIOJIb30BaTh CXEMBl U CXEMATUYHBIE PUCYHKM HM3YyYEHHBIX TEXHHUYECKUX YCTPOMCTB,
U3MEPUTENIbHBIX NPUOOPOB U TEXHOJOTMUYECKUX IPOILIECCOB MPU PELIEHUH Y4eOHO--
NPAaKTUYECKUX 3a]ad, ONTHUYECKHE CXEMbl JUIsl MOCTPOCHHs M300paKeHUH B IIOCKOM
3epKajie U coOUparoILel JINH3E;
OPUBOJIUTH MpHUMEpPHl (HAXOAUTh HH(OpPMaLMIO O TpHUMEpax) MPaKTUYECKOTO
UCTOJb30BaHUS (U3UYECKUX 3HAHUH B TIOBCEAHEBHOM JKU3HU M oOecredyeHus
0e30MacHOCTH MpH O0OpalleHHH C MNpudopaMM U TEXHUYECKUMH YCTpOIlCTBamH,
COXpPaHEHHMs 3/10pPOBbS 1 COOIIOZCHNS HOPM HKOJIOTMUYECKOTO MOBEIEHHS B OKpY KaroIen
cpene;
OCYLIECTBIIAATh MOMCK HH(popMauuu (Qusnueckoro conepkanus B HTepHere,
CaMOCTOSITENIbHO (OPMYJIUPYsI TOMCKOBBIM 3ampoc, HAXOAUTh IyTH OIpeAeTICHUs
JIOCTOBEPHOCTH TMOJYYEHHOM HWHGPOpPMAallMM Ha OCHOBE MMEIOLIUXCS 3HAHUH H
JIOTIOTHUTEIbHBIX HICTOYHHUKOB;
UCIIOJIb30BaTh MPHU BBITOJHEHUU YYE€OHBIX 3a/laHUN HAYYHO-TIOMYJISIPHYIO JIUTEPATypy
(du3MUecKoro coaepkaHus, CIpaBOYHbIe MaTepHalbl, pecypchl ceTu MHTepHeT, BiajeTh
npuéMaMy KOHCTIEKTUPOBAHMSI TEKCTa, IpeoOpazoBaHus HH(OPMAILIUK U3 OJTHOM 3HAKOBOI
CUCTEMBI B JIpYTYIO;
CO3/1aBaTh COOCTBEHHBIE MMMCbMEHHBIE U YCTHBIE COOOIIEHUS HA OCHOBE MH(OPMALIUHU U3
HECKOJIbKUX HUCTOYHHKOB (PU3UYECKOrO COJEp)KaHus, MyOJIUYHO MPEICTaBIsATh
pe3yJIbTaThl MPOEKTHON MIIM MCCIEA0BAaTENbCKOW IEATENIBHOCTH, IIPU 3TOM I'PaMOTHO
UCIIOJIb30BAaTh M3YUYEHHBIH MOHATHIHBIA ammapar H3ydaeMoro paszaena (QU3uKu Hu
COIIPOBOXKJATh BBICTYIUIEHHE TMpe3eHTaluel ¢ yd€ToM OCOOEHHOCTEH ayauTOpHH
CBEPCTHHUKOB.

3. TemaTu4eckoe MIaHUPOBaAHUE:

7 kaace (704, 24 B Heen10)

Ne Tema Kon-Bo | DuexkTponHble (nu(ppoBbIe)
4yacoB | o0pa3oBaTe/ibHbIe PeCypChI




1 ®dusuka u €€ posib B IO3HAHUU 4 e buodunorexka [{IOK
OKPYKaroIIero Mupa https://m.eds00.ru/7f416194
2 [lepBoHayabHBIE CBEACHUS O 6 e POIII
CTPOCHHH BEIICCTRA. https://resh.edu.ru
3 JIBI>KEHHE U B3aMMO/ICHCTBHE 23 e SKnaacc
Tell. https://www.yaklass.ru
4 JlaBieHue  TBEpIBIX  Tel, 23 e VYpok.pd
JKUIKOCTEH U ra3oB. https://ypok.pd
5 Pabora u MOIIHOCTb. 12 e VYuu.py
DHeprusi. https://uchi.ru/main
6 Peseps: 2
Hroro: 70

8 kaacc (704, 24 B Hexe110)

Ne Tema Koua-Bo JyeKTpoHHBbIE (HU(PPOBBIE)
4acoB 0o0pa3oBaTeIbHbIE PECYPChI
1 TernuoBkIe SABICHUS 26 e bubauoreka [IOK
2 DNEKTPUUYSCKUE SBIICHHSL. 28 https://m.edsoo.ru/7f4181ce
3 DJIeKTPOMAarHUTHBIC 6 e POIII https://resh.edu.ru
SIBJICHUS. o JKaacc
4 CBeTOBBIE SIBICHUS 7 https://www.yaklass.ru
e Ypok.ph
https://ypok.pd
e Yuu.py
https://uchi.ru/main
5 Peseps: 3
Hroro: 70
9kiacce (1054, 34 B Hexe110)
Ne Tema Kon-Bo | Daexkrponnbie (undpposbie)
4acoB o0pa3oBaTe/ibHbIe PeCypchl
1 | 3akoHBI B3aMMOACHCTBUS U JABMKCHUS 40 e POl
Tell. https://resh.edu.ru
2 | MexaHnnuyeckue KoJIeOAHHS M BOJIHEIL. 15 e SKuaacc
3BYK. https://www.yaklass.ru
3 | DieKTpoMarHuTHOE IoJIe. 25 e VYpok.pd
4 | CtpoeHnue aToMa U aTOMHOTO sijipa 16 https://ypok.pd
5 | CtpoeHue U 3BOJIOLHUS BCEIEHHOM 5 e VYuu.py
6 | UroroBast KOHTpoOJbHAs paboTa 1 https://uchi.ru/main
Peseps: 3
Hroro: 105
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