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IHosicuuTennLHAA 3aIHCKA

[IporpamMma siBisieTcs aJanTUPOBAHHOM JJsi JeTe C TSDKENbIMU HApyLIICHUSIMH pEeUd U
COCTaBJIeHA C Yy4YeTOM TpeOOBaHMA K pe3yiabTaTaM OCBOCHUS Ha 0a30BOM YPOBHE OCHOBHOM
o0pa3oBaTeNpHON  MpOrpaMMbl,  HpelICTaBiIeHHbIX B DenepalibHOM  rOCYAapCTBEHHOM
o0pa3oBaTeNbHOM CTaHIapTe OCHOBHOro obmero odpasosanus (PI'OC O0O0), a takxke ¢ y4éToMm
OenepanbHOil pabodyeil mporpamMMbl BocniuTaHusi ¥ KoHuenuuu mpernoaaBaHus yueOHOro IMpeaMera
«Dusnka» B 00pazoBaTeNbHBIX OpraHm3anusax Poccuiickoit denepanuu, pearn3yronuX OCHOBHBIC
o0uieoOpa3oBareabHbIe TPOrPAMMBI.

OcobeHHocTH 3TON MporpamMMbl B TOM, 4To yueOHbI mnan 'BOY mxkonsi-untepHara Ne 1 cr.
EnuzaBeTnHCcKOM 11 00ydaromuxcsi BOCOUTAHHUKOB C OTPaHMYEHHBIMH BO3MOXHOCTSMU 3/I0POBBS
npojjieBaeT 0O0y4yeHHWE B OCHOBHOM IIIKOJIE HAa OJMH TOJ IO CPaBHEHHUIO C MacCOBOW UIKOJIOM
(ocHOBHOE 00pa3oBaHUE yUaIIHECs IKOJIbI-MHTEpHATA MOJTy4atoT 3a 10 ydeOHbIX JIeT).

B paboueil nmporpamMe yBeIMUMBAETCS KOJIMYECTBO YacOB Ha IPOXOXACHHWE MaTepuana. ITo
OOyCIIOBIIEHO BO3PACTHBIMH M TCUXO(PHU3UYECKUMH OCOOCHHOCTSAMU YYalIUXCAd C TSKEIbIMU
HApyIICHUSMUA pPEYH, KOTOPbIM TpeOyeTcs OoJbllle BpPEMEHHM ISl BOCHPHUATHS, ITOHUMAHWUS,
OCMBICJICHHUS, aHAJIN3a U 3alIOMUHAHUS U3y4YE€HHOTO MaTepHana.

Copepxanue IIporpammbl HanpaBiaeHO Ha (OPMUPOBAHUE €CTECTBEHHO-HAYYHOH I'PaMOTHOCTH
yualxcs U OpraHu3aluio H3ydeHus (U3MKH Ha JESTEIbHOCTHOW OCHOBE. B Hell yuuThIBaroTCs
BO3MOXXHOCTH Tpeamera B peanmm3anuu tpedoBannit ®I'OC OO0 k MmIaHUPYyEeMBIM JTUYHOCTHBIM U
METanpeMETHBIM pe3ylibTaTaM OOYYEHHUS, a TaKKe MEXKIPEAMETHbIE CBS3H €CTECTBEHHO-HAYYHBIX
Y4eOHBIX TIPEIMETOB HA YPOBHE OCHOBHOT'O 00IIIETO 00pa30BaHUS

OBIIAA XAPAKTEPUCTUKA YUEBHOI'O ITPEAMETA «®U3UKA»

Kypc ¢usuku — cucremoobpa3yromuili a1 eCTeCTBEHHO-HAYUHBIX Y4YeOHBIX MpPEIMETOB,
MOCKOJIbKY (PU3MYECKHE 3aKOHBI Jie)KaT B OCHOBE IIPOLECCOB M SIBICHMUM, H3y4aeMbIX XHUMUEH,
Ouonoruel, actpoHoMuel U gusnueckoil reorpaduein. dusznka — 3TO NpeaAMET, KOTOPBIA HE TOJIBKO
BHOCUT OCHOBHOH BKJIaJ] B €CTECTBEHHO-HAyYHYIO KAapTHHY MHpa, HO U IPENOCTaBisieT Hambosee
SCHble 00pa3libl MPUMEHEHUS] Hay4YHOTO METOoja MO3HaHMA, T. €. CIoco0a MOJyuyeHHUs JIOCTOBEPHBIX
3HaHui o Mmupe. Hakonen, ¢u3uka — 3TO NpeaMeT, KOTOpbIM Hapsay C JIPYrUMH €CTECTBEHHO-
HaYYHBIMM TpeAMETaMH JOJDKEH JaTh IIKOJbHUKAM Ipe/CTaBleHue 00 YBIIEKATEIbHOCTH HAYYHOTO
HCCJIE0OBAHMS U PAJOCTH CAMOCTOSTEIBHOTO OTKPBITHSI HOBOI'O 3HAHUS.

OpnHa U3 rI1aBHBIX 337124 GU3NYECKOT0 00pa30BaHMs B CTPYKType 00IIero o0pa3oBaHUsl COCTOUT B
(GOpMHUPOBAHUM €CTECTBEHHO-HAYYHOW TI'pPAaMOTHOCTHM M HHTEpeca K HayKe Yy OCHOBHOM Macchl
oOyyaromuxcsi, KOTOpble B JAajbHeWlleM OyAZyT 3aHATbl B CaMbIX pPa3HOOOPa3HBIX cdepax
nestenpHOCTH. HO He MeHee BaKHOW 3a7adel SIBISETCS BBIABICHHE M IOJAIOTOBKA TAJAHTIUBBIX
MOJIOJIBIX JIFOJIEH [T MPOAOIDKEHHs 00pa30oBaHus U AajbHeIel npodeccuoHanbHOM e TeTbHOCTH B
00J1acTH €CTECTBEHHO-HAYYHBIX UCCIIEJOBAHUN U CO3aHUH HOBBIX T€XHOJIOTUNA. COrfIacCHO MPUHITOMY
B MEXIYHapOJHOM COOOIIECTBe omnpesencHuio, «EcTecTBeHHO-HayyHass TpPaMOTHOCTb — 3TO
CIIOCOOHOCThH YelIOBEKa 3aHUMaTh AKTUBHYIO I'PaXXAAHCKYIO MO3MIMIO MO OOILIECTBEHHO 3HAUYWMBIM
BOIIPOCAM, CBSI3aHHBIM C €CTECTBECHHBIMM HayKaMH, U €ro OTOBHOCTb MHTEPECOBATLCSA €CTECTBEHHO-
Hay4YHbIMU uesMu. HaydyHO rpamMOTHBIM 4YEJIOBEK CTPEMHUTCS y4acTBOBaTh B ApTryMEHTHPOBAHHOM
00CyX/1IeHUH MPOoOJIeM, OTHOCAILINXCS K €CTECTBEHHBIM HayKaM M TEXHOJIOTUSM, YTO TPeOyeT OT Hero
CIEAYIOIMX KOMIIETEHTHOCTEM:

—Hay4yHO OOBSICHATH SIBJICHUS,
—OLIEHUBATh ¥ IOHUMAaTh OCOOEHHOCTH HAyYHOTO UCCIeI0BaHuS,
—MWHTEPIPETUPOBATH JAaHHBIE U UCII0JIb30BATh HAYYHBIE JOKA3aTEIbCTBA AJIs IOJy4YEHUS BBIBOJOB.)

N3yuenne Gpus3uku criocoOOHO BHECTH PEIIAIOIINKA BKJIal B (POPMHUPOBAHNE €CTECTBEHHO-HAYYHON
IPaMOTHOCTH 00YYaroIuXCs

HEJIM N3YUYEHUSA YYEBHOI'O IIPEJIMETA «®U3UKA»
[lenn n3yuenus (HU3MKHA HA YPOBHE OCHOBHOT'O 001Iero oOpazoBanus onpeaeneHbl B Konnenmun
npenojaBanus yuebHoro mnpeamera «®Pusnka» B 00pa30BaTeNbHBIX OpraHu3anusx Poccuiickoit

2



Oenepanyiy, pealM3yIONUX OCHOBHBIE OO0IIE0Opa3oBaTENbHBIE TMPOTPAMMBI,  YTBEPKAEHHOMN

pemenrem Komnernn MunuctepctBa npocserienns: Poccutickoit deneparuu, mpoTokos oT 3 aexadps

2019 r. Ne [IK-4BH.
Lenu nzydyenust pusuKu:

—IIpHOOpETeHNE NHTEepEeCca U CTPEMIICHHS 00yJaroIuXcs K HAyYHOMY M3YYECHHUIO MPUPOJIbI, pa3BUTHE
UX UHTEJUIEKTYyaJIbHbIX U TBOPUYECKUX CIIOCOOHOCTEI;

—pa3BUTHE NPEACTABICHUNA O HAYYHOM METOJE MO3HAHHSA M (OPMHPOBAHUE HCCIIEAOBATEIHCKOTO
OTHOUICHHUSI K OKPYXKAIOLIUM SIBJICHUSM;

—opMupoBaHre HAYYHOTO MHPOBO33PEHUS KaK pe3ysibTaTa M3y4eHUs OCHOB CTPOCHHS MATEpUH U
dbyHIaMEHTAIBHBIX 3aKOHOB (DM3HKH;

—popMupoBanue mnpeacTaBiIeHUl O ponu (UIMKK UL Pa3BUTH JAPYTHX ECTECTBEHHBIX HaYK,
TEXHUKHU U TEXHOJIOTHii;

—pa3BUTHE NPEACTABICHUH O BO3MOXHBIX cdepax Oyaymeld mnpodecCHOHANbHON AEATeNbHOCTH,
CBSI3aHHOM C (PM3UKOH, MOATOTOBKA K JajbHEIIIeMy 00y4eHHIO B 9TOM HAlpPaBICHHH.

JlocTikeHne ATHX IeJied Ha YpOBHE OCHOBHOro oOmiero oOpa3oBaHUS 00ecrednBaeTCs

pellIeHreM CIIeIYIOIUX 3a1au:

—TIpuoOpeTeHNe 3HAHUM O JUCKPETHOM CTPOCHHUM BEIIECTBA, O MEXAHUYECKHUX, TEIUIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

—TpuOOpPETCHHEe YMEHUW OIUCHIBAaTh W OOBACHATH (PU3UYECKHE SBICHUS C WCIOJIb30BAHUEM
MOJTy4YEHHBIX 3HAHUI;

—OCBOCHHE METOJ/IOB DEILIEHUsI MPOCTEHIINX PpacdETHBIX 3a/Jad C MCIOJIb30BAaHUEM (PUBNYECKUX
MoJIeJIei, TBOPUYECKUX U MPAKTUKO-OPHUEHTUPOBAHHBIX 33]1aY;

—pa3BUTHE YMEHHI HAOMIOAATh MPUPOJIHBIEC SBJICHUS U BBIOIHATE OMBITHI, TJAOOPATOPHBIE PA0OTHI U
HKCIIEPUMEHTAIbHbIEC UCCIIEIOBAHUS C UCTIONB30BaHUEM H3MEPUTEIBHBIX MPUOOPOB;

—OCBOCHHE MPUEMOB paboThl ¢ WH(pOpMaIend PU3NIECKOTO COACpKAHUA, BKIIOYass HHHOPMAITUIO O
COBPEMEHHBIX JOCTHKCHUAX (PU3UKH; aHATN3 U KPUTUUYECKOE OIlEHUBaHNE MH(OpMAIIHH;

—3HaKOMCTBO cO cdepaMu TPOPECCHOHATILHON JESTENHHOCTH, CBSI3aHHBIMU C (U3UKOH, H
COBPEMEHHBIMH TEXHOJIOTHUSIMHU, OCHOBAHHBIMU Ha JTOCTHKEHUSIX (PU3NIECKON HAYKH.

MECTO YYEBHOI'O TIPEJMETA «®U3UKA» B YYHEBHOM IIJIAHE
B cootBerctBun ¢ ®I'OC OOO ¢usuka sABiseTcs 00s3aTENbHBIM IPEIMETOM Ha YPOBHE
OCHOBHOro oomiero obOpa3zoBaHus. JlaHHas mnporpamma npeaycMaTpuBaeT H3ydyeHue (U3UKH Ha
06a3oBOM ypoBHE. B pamkax amantupoBaHHON 0Opa3zoBarenbHOW mporpammbl ais aerei ¢ THP Ha
uzyueHue ¢puszuku B 7-10 kinacce oTBOAUTCA 2 yaca B HEJleNto, U3 pacuéra 34 yueOHbIe HEeAEeTH B IO,

OCHOBHOE COAEPXAHME ITPOI'PAMMBI
7 knace
Pa3nes 1. ®u3nka u e€ posib B NO3HAHUM OKPY/KAIOIIEro MHUpa

®usnka — Hayka o npupoje. ABnenus npupoas! . Pu3ndecKue BICHUS: MEXaHUYECKUE,
TEIJIOBBIC, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuUMHBL. 3mepenue ¢usmueckux BenuyuH. Puszmyeckue MpUOOPHI.
ITorpemnocTs u3MepeHuid. MexayHapoiHas cucTeMa €IMHULI.

Kak ¢u3uka u npyrue ecrecTBeHHble HAyKH M3ydaroT mpupoay. EcrecTBeHHO-HAYy4HBII
METO/ TO3HaHWsA: HaONIo/IeHHe, MOCTAaHOBKAa HAYYHOTO BONPOCA, BBIABM)KEHHE THIIOTE3,
HKCIIEPUMEHT IO MpPOBEpPKE TUIOTe3, OObsICHEHHE Habmogaemoro siBieHus. OmnucaHue
(bu3MUeCKUX SBICHHUH C IOMOIIBIO MOJIETIEH.

JemoHcTpanmu
1. HaGmronenue OpOyHOBCKOTO ABHKEHHS.

2. HaoOmonenue nuddysun.
3. HaGHIO,Z[GHI/Ie ﬂBHeHHfI, 06’LHCH$IIOH_[I/IXC$I MNPUTAKCHUCM WKW OTTAJIKUBAHHUCM YaCTHUI]
BEIIIECTBA.

4, MexaHquCKHe, TCIIJIOBBIC, DJICKTPUYCCKUE, MArHUTHBIC, CBETOBBIC AABJICHUS.



5. ®usudeckue MpuOOPHI U MPoLEeypa MPSIMbIX U3MEPEHUIN aHATIOTOBBIM U ITU(POBEIM
puOOpPOM.

Jlabopamopnas paboma

1. Onpenenenue 1eHbl AeTCHUS U3MEPUTETHLHOTO MTpHOOpa

OnbITHI
1. V3mepeHne pacCTOSIHUH.

2. N3mepenue 00bEMa KUAKOCTH U TBEPAOTO Tea.

3. OnpeneseHue pa3MepoB MajlbIX Tell.

4. 3mepenue TeMiiepaTypbl IpU MOMOIIH KUJIKOCTHOI'O TEPMOMETPA U JaTUHKa
TEMIEPATYPHI.

5. IlpoBenenue uccieoBaHus 1O IPOBEPKE TMIIOTE3BI: TAIbHOCTD MOJIETA IApUKa,
MYIEHHOTO TOPU30HTANIBHO, TeM O0JIbIle, 4YeM OO0JIbIIIE BHICOTA MTyCKAa.

( 30ech u 0anee npusooumces pacwupennvlil nepeueHs 1abopamopuslx pabom u Onvimos, u3
KOmMopo2o yuumeib oOelaem 6blOOp NO CBOEeMY YCMOMPEHU U ¢ YYEmoM CHUCKa
IKCHEPUMEHMANIbHBIX 3a0anull, npednazaemuvlx ¢ pamkax OI'D no ¢gusuxe. )

Pa3zgea 2. [lepBoHayaibHbIE CBEIE€HUS 0 CTPOCHUH BellleCTBA
CrpoeHue BemiecTBa: aTOMbl M MOJEKYJBI, MX pa3Mepbl. ONBITHI, I0Ka3bIBAIOIINE
TUCKPETHOE CTPOCHHE BEIECTBA.

JBwxenue wyactui BemiecTBa. CBsi3b CKOPOCTH JIBHJKEHMSI YACTUIl C TEMIIEPATYypOM.
bpoyHnoBckoe nBuxenue, auddys3us. BzaumonelcTBue 4YacTHUI] BEIIECTBA: MPUTSIKEHHE H
OTTAJIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIECTBA: CTPOCHHE Ta30B, IKUAKOCTEH U  TBEPABIX
(kpucTayutnyeckux) Ten. B3auMocBsI3b MEXIy CBOMCTBAMHU BEIIECTB B Pa3HBIX arperaTHBIX
COCTOSTHUSIX M UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHHueM. OCOOEHHOCTH arperaTHbIX COCTOSTHHN
BOJIBI.

Hemoncmpayuu

1. HaGnroneHre O6pOyHOBCKOTO ABUKECHHUS.

2. Habmonenune nuddysuu.

3. HaOmroenue siBiIeHM, O0BACHSIONUX MPUTSDKCHNE WIH OTTATKUBAHNUE YaCTHUIL BEIICCTB.
Jlabopamopuvie padomol u onvimul

1. Ouenka aguameTpa aToMa METOI0M PSIO0B (C UCTIOIb30BaHUEM (GoTorpaduii).

2. OnBITHI O HAOIIOIEHUIO TETUIOBOTO PACIIMPEHUS Ta30B.

3. OnbITH 10 OOHAPYKEHUIO JCHCTBUS CUIT MOJIEKYJISIPHOTO TIPUTSHKCHUS

Pa3nen 3. /IBu:xeHue U B3auUMoieiicTBHE TeJl

Mexanuueckoe JBHKeHUE. PaBHOMepHOe M HepaBHOMEpHOe JBHkKeHHE. CKOpPOCTb.
CpenHsist CKOpOCTh IPU HEPABHOMEPHOM JIBHKEHUU. Pacy€T myTu U BpeMEeHU JBUKEHUS.

SBnenne uHEpIMU. 3aKOH HMHEPIUU. B3auMopelcTBue Tel Kak NpPUYMHA W3MEHEHHUS
CKOpPOCTH JABMXEHUs Tell. Macca kak Mepa uHepTHocTH Tena. [lnoTHocTh BemecTBa. CBA3b
IUIOTHOCTH € KOJMYECTBOM MOJEKyl B eauHule oO0béMa BemiectBa. Cuna Kak
XapaKTEepUCTUKA B3aUMOJECHCTBUA TEI.

Cwia ynpyroctu u 3akoH ['yka. M3mMepeHue cuiibl ¢ MOMOIIBIO AMHAMOMETpA. SIBIIeHHE
TATOTeHUsT W cuna TsokecT. Cuna Tsoxectu Ha apyrux miaanerax (MC). Bec rena.
HesecomocTs. CnioskeHMe CHII, HAIIpaBJIEHHBIX IO OJHOM IpsiMoi. PaBHOAeWCTByOIIas CHUIL.
Cuna Tpenusi. TpeHUe CKOJIbKEHUS U TpeHue mokos. Tpenue B npupoae u texuuke (MC).
Hemoncmpayuu
1. HabmroieHne MexaHu4ecKoro JBUKCHHSI Tea.

2. U3mepeHune CKOpOoCTH MPSIMOJIMHENHOTO IBUKEHUS.

3. HabmroeHue siBICHUS HHEPIIUU.

4. HabmroieHre n3MEHEHUSI CKOPOCTH TIPHU B3aUMOJCHCTBUHN TEJ.
5. CpaBHeHHUE Macc MO B3aUMOJCHCTBUIO TEll.

6. CioxeHue CuJl, HallpaBJICHHBIX 11O OAHON PSMOM
Jlabopamopuvie pabomol u onvimul



1. OmnpeneneHne CKOPOCTH PaBHOMEPHOIO JBI)KEHHUS (IIapuKa B KUAKOCTH, MOJENIN
AJIEKTPUUYECKOTO aBTOMOOWIIS | T. 11.).

2. OmnpeneneHue CpeaHEH CKOPOCTH CKOJNBXKEHHS OpycKa WM IIapuKa I0 HAKIOHHOM
IIJIOCKOCTH.

3. Onpepenenue MIOTHOCTH TBEPIOTO Tea.

4. OmnbIThl, JEMOHCTPHUPYIOIIME 3aBUCUMOCTb pacTsDKeHUs (nedopManuu) OpPYKUHBI OT
IIPUJIOKEHHOMN CHUJIBI.

5. OnbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIbI TPEHHS CKOJIBKEHUS OT CHJIbI JABJICHUS U
XapakTepa COIIPUKACAIOIINXCS IOBEPXHOCTEH.

Pa3zneun 4. /laBjieHre TBEPAbIX TeJl, )KMIKOCTEH U ra3oB

Haenenne. CrnocoObl yMEHBIIEHHS W YBEJIWYEHHUs JaBieHus. JlaBieHuwe rasa.
3aBUCHUMOCTh JaBJeHHs Tra3a OoT o0béMma, Temmeparypbl. Ilepenada paBinenus TBEPABIMU
TeJIaMHU, KUJKOCTSIMH M ra3zamu. 3akoH [lackans. [TneBMaTHueckue mammHbl. 3aBUCUMOCTD
JABJICHUS )KUJIKOCTH OT riayOuHbl. ['mapocratuyeckuii nmapagokc. CooOmiaromumecs coCybl.
['unpaBnnyeckue MEXaHU3MBI.

AtMocdepa 3emnu u armocdepHoe naBieHue. [IpUUMHBI CyHIECTBOBaHMS BO3AYIIHON
o6osouku 3emin. OmbiT Toppudem. M3mepenne atMochepHOTO NaBlieHUS. 3aBUCUMOCTh
atMoc(epHOro JMaBieHHs OT BBICOTHI HajJ ypoBHeM Mops. [lpuGopwel mist u3MepeHus
aTMoc(hepHOro JaBICHHS.

JleiicTBHe )KUIKOCTH U Ta3a Ha MOrpYXEHHOE B HUX TeNO. BeITankuparomas (apXxuMe0Ba)
cuna. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnnaBanue.

Hemoncmpayuu
3aBUCUMOCTbD JABJICHUS T'a3a OT TEMIIEPATYPHI.
Ilepenaya naBiaeHUS )KUIKOCTBHIO U Ta30M.
Coobmarommuecst CoCybl.
I'mppasinueckuii pecc.
[IposiBnenue aecTBus aTMOChHEpPHOTO JTABJICHHUS.
3aBHCHUMOCTh BBITAIKMBAIOLIEH CUIIBI OT 00bEMA MOTPYKEHHOM YacTu Teja U INIOTHOCTH
KUJKOCTH.
PaBeHCTBO BBITAIKMBAIOLIEN CHIIBI BECY BBITECHEHHOM KUIAKOCTH.
8. VYcroBue muaBaHMS TEIN: TUIABAaHUE WIHM MOTPY)KEHUE TEJ B 3aBUCHMOCTH OT COOTHOIICHUS
IUIOTHOCTEN TeJa U )KUJKOCTH.

Jlabopamopuwie padbomot u onvimaol
1. UccrnenoBanue 3aBUCUMOCTH Beca Tela B BOJAE OT 00bEMa MOTPYXKEHHOM B KHJIKOCTb
YacTH TeJna.

2. OrmpeneneHue BBITAIKUBAIOLIEH CHIIBI, JEHCTBYIOIIEH Ha TENO, IOTPYKEHHOE B
KHUJIKOCTb.

3. BolsicHeHMe yCI0BHi TUIaBaHUS TeNa B )KUJIKOCTU

4. TlpoBepka HE3aBUCUMOCTH BBITAJIKHBAIOIIEH CUJIBI, IEHCTBYIOIIEH Ha TEJIO B *KHUJIKOCTH,
OT Macchl Tena.

5. OmbITE, JEMOHCTPHUPYIONINE 3aBUCUMOCTH BBITAIIKMBAIOIICH CHIIBI, JEHCTBYIOMIECH Ha
TEJO B JKUIKOCTH, OT 00BEMa MOTPYKEHHOW B KUAKOCTh YaCTH Telda U OT IUIOTHOCTH
KHUJIKOCTH.

ocoukrwndE

~

8 kiacce

Pazgen 5. PaGoTa 1 MOIHOCTH. JHEPIHUsl.

Mexanudeckas pabora. MOIIHOCTb.

[IpocTble MeXaHU3MBL: pblUar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuio paBHOBecus
pbiyara. [IpumeneHue mpaBuiia paBHOBECHsI pbluara K 0J10Ky. «30J0TO€ MPaBUIIO» MEXAHUKH.
KIIJ mpocTsix Mexanu3MoB. [IpocTbie MexaHU3MBbI B OBITY U TEXHHKE.

Mexannueckass sHeprusi. KuHernueckas W mOTeHIManbHas 3Heprus. [IpeBpaienue
OJIHOTO BU/1a MEXaHUUECKON 3HEPTUU B APYroil. 3aKOH COXPaHEHUS SHEPTMH B MEXaHUKE



Hemoncmpayuu
[TprMepsl MPOCTHIX MEXAHU3MOB

Jlabopamopuvie pabomot u onvimul
1. Ompenenenrie pabOThl CUJIBI TPEHUS TMPU PABHOMEPHOM JIBIDKEHUU Tela IO
TOPU30HTAJILHOM TOBEPXHOCTH.

2. WccnenoBanue yCclIOBHU paBHOBECHS phluara.
3. Usmepenne KII/] HakIOHHO MIIOCKOCTH.
4. V3y4yeHue 3aKOHa COXpPaHEHHsI MEXaHUYECKON YHEPTHH.
Pa3gen 6. TennoBble siBJIeHHSA
OcHOBHbIE TIOJIOXKEHUS MOJIEKYISIPHO-KUHETUYECKOW TEOpUHM CTPOCHHUS BEIleCTBa.
Macca u pa3Mepsl aTOMOB U MOJEKYJ. ONbIThI, MOATBEPKAAIOIIME OCHOBHBIE ITOJOKEHUS
MOJIEKYJISIPHO-KUHETHUECKON TEOPHH.

Mogenu TBEPIOTO, JKUAKOTO U Ta3000pa3HOTO COCTOSIHUM BemecTBa. Kpucrammmueckue u
amop¢ubie Tena. OObsACHEHHE CBOICTB Ta30B, KUAKOCTEW U TBEPABIX TENl HAa OCHOBE
MOJIO)KEHUH MOJIEKYJISIpHO-KUHETHYecKod Teopun. CMauMBaHUE M KANWJUIAPHBIEC SIBICHMUS.
TemnoBoe pacuiupeHue u cxatue.

Temnepatypa. CBsi3b TEMIIEPATYpPbl CO CKOPOCTHIO TEIUIOBOTO JIBUYKEHUS YaCTHULL.

Buytpennsas sneprus. CrnocoObl M3MEHEHHUsI BHYTPEHHEW JHEpruu: Teluionepenada u
coBepieHne padoThl. Bupl Temionepeaayn: TeIONpOBOIHOCTh, KOHBEKIIHS, U3TyYCHHUE.

KonnuectBo TemnoThl. YenbHas TEIIOEMKOCTh BEIIECTBA. TeMIO0OMEH M TEIUIOBOE
paBHOBECHE. Y paBHEHHE TEIIOBOTO OajaHca.

[InaBneHue U oTBepJeBaHNE KPUCTAUIMYECKUX BEIIECTB. YAeTbHAs TEIUIOTA IJIABICHHUS.
[TapooOpa3oBanue u  KoHjeHcauus. Hcemapenue. Kumenwe. VYaenpHas — Teriora
napooOpa3oBaHus. 3aBHCHMOCTh TEMIIEPATypbl KHIEHHS OT aTMoc(hepHOro maBiICHUS.
BrnaxnocTs Bo3ayXa.

DHeprus TOIIMBA. Y IebHAas TEIJIOTa CrOPaHusl.

[Tpunuunsr padotsl TeruioBbix aBurareneil. KIIJ[ temmoBoro npurarens. TersioBbie
JIBUTATEIN U 3alUTa OKpYKaroUled cpeabl. 3aKOH COXPAHEHMS U MPEBPAILECHUS] SHEPTHH B
TEIUIOBBIX ITpolieccax

Hemoncmpayuu

1. HabGmroneHnue OpOyHOBCKOTO JABUKEHUS

2. Hab6monenue nuddyzun

3. HaOmronenue sBNeHUA CMauYNBaHUS U KaMIUTSIPHBIX SIBIICHHNA

4. HabmtoeHue TemIoBOro paciupeHus Tel

5. HM3mMeHeHue naBieHus ra3a pu U3MEHEHUH 00bEMa U HArpeBaHUM UITU OXJIAXKICHUU.

6. [IpaBuna usmMepeHus TeMrneparypsl.

7. Buael Temionepenaydn.

8. OxyaxxieHue Mpyu COBEPIIEHUHN paboThI.

9. HarpeBanue npu coBepiieHUH paboThl BHEITHUMH CHUJIaMH.

10. CpaBHEHME TEIIOEMKOCTEN pa3IMYHbBIX BELIECTB.

11. HaGaroneHue KUIIeHUs..

12. HabnroaeHre moCTOSIHCTBA TEMIIEpaTyphI MIPH TIABJICHHH.

13. Mozmenu TeII0BBIX IBUTATENICH.

Jlabopamopuvie pabomol u onvimul

1. OnbITHI IO OOHAPYKEHUIO ACUCTBUS CHUJT MOJICKYIISIPHOTO MIPUTSKCHHUS.

2. OnbITHI O BBIPAIIMBAHUIO KPUCTAJIJIOB NOBAPEHHOW COJIA UJTU caxapa.

3. OnbIThI 10 HAOTIOEHHUIO TETJIOBOTO PACIIMPEHUSI Ta30B, )KUJIKOCTEH U TBEPIBIX TEJI.

4. OnpeneneHue AaBICHHUS BO3yXa B OAJIOHE MINPHIIA.

5. OmnbIThl, EMOHCTPUPYIOUIME 3aBHUCUMOCTh JaBJICHHUSI BO3AyXa OT €ro o0béMa u

HarpeBaHUs WM OXJIaXKICHHUS.

6. IIpoBepka THMOTE3bl JMHEHWHOW 3aBUCUMOCTH JJIMHBI CTOJIOMKAa JKHUJIKOCTH B

TEPMOMETPUUYECKON TPYyOKE OT TeMIIEpaTypHl.



7. HabmoneHnne M3MEHEHUs1 BHYTPEHHEH SHEpPIUu Teja B pe3ysibTaTe TeIulonepenadu H
pabOoThI BHELIHUX CHIL.
8. MccnenoBanue siBIEeHMs TEIUIOOOMEHA IIPU CMELIMBAHUU XOJIOJHOM U TOpsiYeid BOJIBI.
9. OmpeneneHne KOJUYECTBA TEIUIOTHI, IOJIYYEHHOIO BOAOH IpHU TEIUIOOOMEHE ¢
HarpeThiM METAITIMYECKUM LIUJIUHAPOM.
10. Onpenenenue yneabHON TEMIOEMKOCTH BEUIECTBA.
11. UccnenoBanue nporecca uCrapeHusl.
12. Onpenenenne OTHOCUTEILHON BIIAXKHOCTH BO31yXa.
13. Onpenenenue yaenbHON TEIUIOTHI IIABJICHUS JIbJA.
Pa3znen 7. JjekTpryeckne U MArHUTHbIE SIBJICHUS

OnexTpuszanus Teil. [[Ba poaa 3MeKTpUUECKUX 3apsaoB. BzaumoneiicTBue 3apsykeHHbBIX TEI.
3akoH KynoHa (3aBUCMMOCTb CHJIbl B3aUMOJIEHCTBHS 3apsKEHHBIX TeJl OT BEIMYMHBI 3apsiJI0B
U PACCTOSIHUSI MEXKIY TEJIaMU).

Onexrpudeckoe nose. Hanpsok€HHOCTh anekTpuueckoro nouss. [IpuHuun cyneprnosunuu
AIIEKTPUYECKHUX I0JIeN (Ha KaUECTBEHHOM YPOBHE).

Hocurenu »snexTpuyeckux 3apsioB. DJEMEHTapHbIM 3nekTpudeckuil 3apan. CrtpoeHue
aTtoma. [IpoBOITHUKY U TUAJIEKTPUKU. 3aKOH COXPAHEHUS AIEKTPUUYECKOT0 3aps/ia.

ONeKTpUYecKuil TOK. YCIOBMS CYIIECTBOBaHMS SJIEKTPUYECKOro Toka. Mcrounuku
MOCTOSIHHOTO TOKa. JIeHCTBUS 3JEKTPUUECKOro ToKa (TEIIOBOE, XMMHUYECKOE, MarHUTHOE).
ONeKTpUYECKU TOK B )KUJKOCTAX U ra3ax.

Onexktpuueckas uenb. Cuia Toka. OJnekTpuyeckoe HampspkeHue. ConpoTuBiieHUE
IPOBOJHMUKA. YJEIbHOE CONPOTHBIEHHE BemecTBa. 3akoH Oma Uil ydacTKa Lemu.
[TocnenoBarenbHOE U MapajieIbHOE COEUHEHUE TPOBOJHUKOB.

JleMoHCTpanuu

1. DnexTpu3zanus Ten

2. JIBa pojia 3JEKTPUYECKHX 3apsI0B U B3aUMOEHCTBUE 3apsSKEHHBIX TeJ

3. YcTpoiicTBO 1 neiicTBHE 3IEKTPOCKOIA

4. DnekTpocTaTUyecKast HHAYKIUSA

5. 3aKOH COXpaHEHHUs AIEKTPUUYECKUX 3apsI0B

6. IIpoBOAHMKH U TUAIIEKTPUKH

7. MopaenupoBaHH€e CUIOBBIX JTUHHUM 3JEKTPUUECKOTO MO

8. McTOoYHMKH MOCTOSHHOTO TOKA

9. Jle#cTBUS DIIEKTPHUYECKOTO TOKA

10. DnexTpruyecKuil TOK B KUAKOCTU

11. I'a30BBIi1 pa3psin

12. I3Mepenue cuibl TOKa aMIIepMETPOM

13. 3mepeHne 2IeKTpUYECKOTrO HAIIPSKEHUST BOJIBTMETPOM

14. PeocraT u Mara3uH CONPOTHUBIIEHUI

15. B3aumoneicTBre NOCTOSTHHBIX MAarHUTOB

16. MoaennpoBaHre HEBO3MOXKHOCTH pa3JIEIIeHUsI ITOJIFOCOB MAarHUTA.

17. MonenupoBaHre MarHUTHBIX MOJIEN TOCTOSTHHBIX MAarHUTOB.

18. OnbIT Opcrena.

19. MarauTHoe 1ose Toka. JJIeKTPOMAarHur.

20. JlelicTBrE€ MarHUTHOTO MOJIs1 HA TPOBOJHUK C TOKOM.

21. DyeKTpoaBUTaTENb MOCTOSHHOTO TOKA.

22. UccnenoBaHue sIBIEHUS 3JIEKTPOMAarHUTHON MHIYKIUH.

23. Onbitel Dapanes.

24. 3aBUCHMOCTb HAIPaBJIEHUsI UHIYKIIMOHHOTO TOKA OT YCJIOBUI €r0 BO3SHUKHOBEHMSI.
25. DaekTporeHepaTop NOCTOSTHHOTO TOKa.

Jlabopamopuvie pabomol u onvimul

1. OnbIThl IO HAOIIOAEHUIO STEKTPU3ALUH TEJl MHAYKIMEH U IPU CONPUKOCHOBEHHH.
2. UccnenoBanue 1eHCTBUS JIEKTPUUIECKOTO OIS HA IPOBOJAHUKH U AUDIEKTPUKH.



3. COopka u mpoBepKa pabOThHI MEKTPUIECKOM IETH MOCTOSHHOTO TOKA.

4. 3mepeHue U peryiupoBaHUe CUIIbI TOKA.

5. 3MepeHue u peryampoBaHUE HAIIPSKCHUS.

6. MccrnenoBanue 3aBUCMOCTH CHJIbI TOKa, HAYILIETO Yepe3 PE3UCTOpP, OT COMPOTHUBIICHUS
pe3uCTOpa M HAPSHKEHUS Ha PE3UCTOPE.

7. OnBITHI, IEMOHCTPUPYIOIINE 3aBUCMOCTD 3JIEKTPUUYECKOTO COMPOTUBIICHUS
MPOBOJHKKA OT €T0 JJTMHBI, TUIOIIAIU TIONIEPEYHOTO CCUCHUS K MaTepHara.

8. IlpoBepka npaBuia cI0KeHUs HAPSHKEHUH MPU TOCTIeI0BAaTEIbHOM COSMHEHUH IBYX
PE3UCTOPOB.

9. IIpoBepka nmpaBuiia AJisi CUIIBI TOKA MIPH MapajljIeIbHOM COSAMHEHUU PE3UCTOPOB.

10. Onpenenenue padboOThI JIEKTPUUECKOTO TOKA, UIYILIETO Yepe3 PEe3UCTOP.

11. Onpenenenue MOLUTHOCTHU 3JIEKTPUUYECKOTO TOKA, BBIJEIIAEMOI Ha PE3UCTOPE.

9 ki1ace
Pa3nes 7. DiekTpuyeckue M MArHUTHBIE SAIBJIEHHSA (TIPOJIOJKEHHE)
PaboTta u MOIIHOCTB 3JeKTpUYecKoro Toka. 3akoH J[xoyns— Jlenna. DnekTpuyeckue
[ENH U TIOTPEOUTEIH IIEKTPUUYECKON dHEepruu B ObITy. KOpoTKOe 3aMbIkaHue.

ITocrosiHHBIE MarHuThl. B3auMonelCTBHME NOCTOSIHHBIX MAarHUTOB. MarHutHoe moe.
MarnuTtHoe 1moje 3eMiIu ¥ ero 3HadeHue s Ku3Hd Ha 3emuie. OnbiT Dpcerena. MaruutHoe
II0JIE DJIEKTpUYECKOro Toka. IIpuMeHeHue »siekTrpomarHuToB B TexHuke. JlelcTteue
MarHUTHOTO II0JI1 Ha NPOBOJAHUK C TOKOM. OJEKTPOABHUIATENb IOCTOSHHOTO TOKA.
Hcnonp30BaHueE 3JIEKTPOJBUTATENIEH B TEXHUYECKUX YCTPOUCTBAX M HA TPAHCIIOPTE.

Onpitel  @apanest. SIBiaeHue  sneKkTpoMarHuTHOM — uHAYKuMu. IlpaBmwiio  Jlenua.
OnextporeHeparop. CrocoObl MOJNydyeHHs AJIEKTPUYECKOM SHEPruu. DIEKTPOCTAHIMM Ha
BO300HOBJISIEMBIX UICTOYHHUKAX SHEPTHUH.

Jlabopamopnwvie padbomot u onvimaol
12. ViccnenoBanne 3aBUCHUMOCTH CUJIbI TOKA, UIYILET0 Yepe3 JIAMIIOUKY, OT HaIllPsHKEHUS

Ha HEu.

13. Onpenenenue KII/I narpeBares.

14. MccnenoBaHne MarHUTHOTO B3aUMOJIENCTBUS IOCTOSTHHBIX MarHUTOB.

15. VI3yueHue MarHuTHOTO I0JIs MOCTOSIHHBIX MarHUTOB MPU UX O0BEAUHEHUN U

pa3JelIeHNN.

16. ViccnenoBanue AeMCTBUSI SJEKTPUUECKOTO TOKA HA MarHUTHYIO CTPEJIKY.

17. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI B3aUMOJEHCTBUS KaTyIIKH C TOKOM U

MarHuTa oT CHJIbl TOKa U HaIlPaBJIEHUS TOKA B KaTYIIIKE.

18. M3yuenue neiicTBUs MarHUTHOT'O TI0JIS1 HA IPOBOJHUK C TOKOM.

19. KonctpyrupoBaHue U u3ydeHue paboThl 3JEKTPOIBUTATEIS.

20. Uzmepenne KIIJ] areKTpoABUraTeIbHON YCTAaHOBKH.

21. OnbITHI 110 UCCIIEIOBAHUIO SIBJICHUS JIEKTPOMATHUTHON MHIAYKIMU: UCCIIETOBAHNE

M3MEHEHUH 3HAaYEHMsI U HAIPaBJIECHUS MHAYKLIMOHHOIO TOKa.

Jlabopamopuvie pabomol
1. Cbopka seKTpoOMaruuTa U UCTbITAHUE €T0 ACUCTBUS.
2. V3yyeHne >IeKTPUYECKOTO JIBUTATENS IOCTOSTHHOTO TOKa (HA MOIETIH).

Paznen 8. Mexannueckue siBJ1eHUs
Mexanunueckoe naBmxenue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCHUTEIBHOCTh
MEXaHUYECKOro JABWKECHHS. PaBHOMepHOe mpsMoJiMHEHHOe naBWxkeHue. HepaBHOMepHOe
npsiMoJIMHEHOe nBM>keHue. CpefHsis U MTHOBEHHasi CKOPOCTh Tejla MpPU HEPABHOMEPHOM
JBUKCHHH.
Yckopenne. PaBHOyCKOpeHHOE mpsiMoNinHelHOe ABMkeHne. CBoOoaHOe maneHne. OMnbIThI
[Nanunes.



PaBHOMepHOE nBHXKEHHE MO OKpyx)HOCTH. Ilepuon u yacrora oOpamenus. JluneitHas u
YIJI0Bast CKOPOCTHU. LIeHTpOCTpEMUTENIBHOE YCKOPEHHE.

IlepBbiit 3akoH Hbprorona. Bropo# 3akon Herorona. Tperuii 3axon Herorona. IIpuniun
CYINIEPIIO3ULINH CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: cujia TPEHUS CKOJIBKEHHS, CUa TPEHHS
IIOKOsI, JPYTHUE BUBI TPEHHUS.

Cuna TSDKECTH W 3aKOH BCEMHUPHOTO TATOTEHHSA. Y CKOpPEHHE CBOOOJHOTO MaJeHUs.
JBmxenue mnuaner BOkpyr Comnma. IlepBas kocmuueckas ckopocTs. HeBecoMocTs u
HEPErPy3KH.

PaBHOBecue martepuanbHON Touku. AGCoOTHO TBEPAOE Teno. PaBHoBecue TBEPAOTo Tena
C 3aKpEeIyIEHHOW OChlO BpamieHus. MomeHt cuibl. LlenTp Ttsokxectu. HMmmynbec Tena.
M3MeHeHne umiymbca.

Nmnynbe cuiibl. 3aK0H COXpaHeHUs UMITyjbca. PeakTuBHOE ABMXKEHUE.

Mexanunueckass pabora ¥ MOIIHOCTb. PaGoTa cui Tskectu, ynpyroctu, TpeHus. CBsi3b
sHepruu U pabotsl. [loTeHIMaNbHas 3HEPrusl Tena, NOJHATOrO HaJl MOBEPXHOCTHIO 3EMIIM.
[TorenunanpHass 53Heprus cxxatod npyxkunbel. Kunernueckas osHeprus. Teopema o
KMHETUYECKOW SHEPruu. 3aKOH COXPaHEHUSI MEXaHUYECKOW IHEPTUN
JdeMoHCcTpannun

Habnronenne MexaHM4YecKOro ABMKEHHS TeJIa OTHOCUTENILHO PAa3HBIX TEJl OTCUETA.

CpaBHeHI/IC HYTeﬁ u TpaeKTOpI/Iﬁ ABUIKCHHUA OJHOI'O M TOI'O KC TCJIa OTHOCUTCIBHO PA3HBIX TCI

oTcuéTa.
N3mepenne cKkopoCTH U YCKOPEHUS MPSAMOINHEHHOTO ABUKEHUS.
HccnegoBanue npu3HakoB paBHOYCKOPEHHOTO JIBHXKECHHUS.

Habutoienue 1BM>KeHNUs Tella o0 OKPYKHOCTH.

Ha6J'II-O,[[eHI/IC MEXaHHNYCCKHUX HBJ'IeHHfI, MMpouCXoasAIux B CUCTEMC oTcuéra «Temexkar npu eé

PaBHOMEPHOM U YCKOPEHHOM JIBUKEHUHM OTHOCUTENIBHO KaOUHeTa (pU3MKH.
3aBUCUMOCTb YCKOPEHHS TeJla OT MaccChl Tella U IEUCTBYIOIIEH Ha HETO CHJIBI.
HaGntoneHnue paBeHCTBa CHIT IPU B3aUMOJICHCTBUY TE.

N3menenue Beca Tena Ipu YCKOPEHHOM JIBUKCHUH.

IIepenava nMmysnbca Ipy B3aMMOJIECHCTBUM TEIL.

[IpeoOpa3oBaHus SHEPTUU NPU B3AUMOACHCTBUU TEJI.

CoxpaHeHne UMITyJIbca IPU HEYIIPYTOM B3aUMOJIEHCTBUH.
CoxpaHeHue UMIyJIbCca IPpU aOCOIIOTHO YIIPYTOM B3aUMO/ICHCTBUU.
HabmtoneHne peakTHUBHOTO IBUXKEHHS.

CoxpaHeHne MEXaHU4eCKON YHEPTHH MPU CBOOOTHOM MaCHUH.
CoxpaHeHne MEXaHNYECKON PHEPTHH NP IBUKEHUU TeJla MO/ IeHCTBUEM IIPY>KUHBI.

Jlabopamopuvie pabomol u onvimul

1. KoHCTpynpoBaHuEe TpakTa sl pa3rOHA W JAIBHEHIIEr0 PaBHOMEPHOTO JIBUKEHUS
HIapUKa WK TEJIEKKHU.

2. OmpeneneHue cpeqHEl CKOPOCTH CKOJBXEHHs Opycka WM JIBHXKEHUS IIapuKa I10
HaKJIOHHOM IJIOCKOCTH.

3. OmnpeneneHue YCKOpEHHMSI Tejla MPHU PABHOYCKOPEHHOM JBHKEHHUHM IO HAKJIOHHOU
IJIOCKOCTH.

4. UccnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHH IPU PaBHOYCKOPEHHOM JBUKEHHH 0e3
Ha4yaJbHOW CKOPOCTH.

5. TIpoBepka rumoTe3bl: €ciii Py PaBHOYCKOPEHHOM JIBIDKCHHH 0€3 HadaabHON CKOPOCTH
IMYTU OTHOCATCS KaK psAn HEYETHBIX YHUCCJI, TO COOTBCTCTBYIOIIHNEC MPOMCIKYTKH BPCMCHHU
OJINHAKOBBI.



6. HccienoBaHue 3aBUCHMOCTH CHJIBI TPEHHUS CKOJBKEHHUS OT CHJIBI HOPMAJIBHOTO
JTABJICHMUSL.

7. Onpenenenune ko3 HUIUEHTA TPEHHSI CKOJIbKCHHUS.

8. OnpeneneHue XECTKOCTH MPYKUHBL.

9. Omnpenenenrie pabOTHl CHJIBI TPEHHUS TPU PABHOMEPHOM JIBUKCHUU Tella II0
TOPU30HTANILHOM MMOBEPXHOCTH.

10. Omnpenenenue pabOTHl CHIIBI YIPYrOCTH MPHU TOABEME Tpy3a C UCIOIB30BAHHEM
HEMOJIBUYKHOTO U MOJABHXKHOTO OJIOKOB.

11. I3yuenue 3akoHa COXpaHEHUS IHEPTUU

10 kacc
Pa3zgen 9. Mexann4ueckue K0J1e0aHUA U BOJIHEI
KonebarenpHoe nemkenne. OCHOBHBIE XapaKTEPUCTUKH KOJICOaHUH: TIEPHOJI, YacTOTa,
aMIuTyna. MateMaTuyeckuil ¥ npyKMHHbIA MassTHUKU. [IpeBpalenre snepruu npu
K0JIe0aTEIIEHOM JIBFKCHUH.
3aryxaromue xKosnebanus. BeinyxxaeHHsie konebanus. Pezonanc. MexaHuueckue BOJHBI.
CaoiicTBa MexaHM4ECKUX BOJIH. [Ipo1oibHBIEC U TTOTIEpEYHbIE BOJIHBI. J{JTMHA BOTHBI U
CKOpOCTb €€ pacnpocTpaHeHUs. MexaHW4YeCKHUe BOJIHBI B TBEPJIOM TeJle, CEUCMUYECKUE
BOJIHBI.
3Byk. ['poMKOCTb 3ByKa U BbIcOTa TOHA. OTpaxkeHue 3ByKa. IHPpa3ByK U yIbTpa3ByK.
JdemMoHcTpanuu
1. Habnronenue konebGaHuii TeN MO JEHCTBUEM CUJIBI TSHKECTU U CHIIBI YIPYTOCTH
2. Habnronenue xoneOaHmii rpy3a Ha HUTH U HA TIPY)KUHE
3. HabGmroienue BBIHYKIEHHBIX KOJIEOaHUI 1 pe30HaHCca
4. PacripocTpaHeHne NIPOAOIbHBIX U MONEPEYHBIX BOJIH (HA MOJIEIH)
5. HabmioieHue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI
6. AKyCTHUECKHI pe30HaHC
Jlabopamopuvie padomovr u onvimul
1. Onpenenenue 4acToThl U EPHUOA KOJIeOaHN MaTeMaTHYeCKOro MasTHHKA.
2. OmpeneneHne 4acTOThI U IEpHUoAa KoJeOaHui MPYyKUHHOTO MasTHHUKA.
3. UccnenoBanue 3aBUCUMOCTH MepHoJia KoieOaHUM MOABEIIEHHOTO K HUTU I'Ppy3a OT JUIMHbI
HUTHU.
4. UccnenoBanue 3aBUCUMOCTH MEpHOa KOJeOaHUH MPYKMHHOIO MasiTHUKA OT Macchl Ipys3a.
5. [IpoBepka HE3aBUCUMOCTH Tepuoia KoneOaHuil rpy3a, MOABEIIEHHOTO K HUTH, OT MacChl
rpysa.
6. ONBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTH TIepro/ia KoJeOaHU! MPYKUHHOTO MasgTHUKA OT
MacChl Tpy3a U )KECTKOCTH MPYKUHBI.
7. U3MepeHne yCKOpeHus: CBOOOAHOTO MaACHHUS.
Paszpen 10. DinekTpoMarHuTHOE 1M0J1€ ¥ 3JIEKTPOMATHUTHbIE BOJIHbBI
DNEKTPOMAarHUTHOE ToJie. DJIEKTPOMAarHuTHble BOJHBL. (CBOWCTBA 3JIEKTPOMArHUTHBIX
BoiH. [llkama »JeKTpOMarHUTHBIX BOJIH. MICTONB30BaHWE SJIEKTPOMArHUTHBIX BOJH IS
COTOBOM CBSI3H.
DJeKTpoMarHuTHas npupoja ceeta. CKopocTh cBeTa. BoJIHOBBIE CBOIMCTBA CBETA.
Hemoncmpayuu
1. CBOMCTBA ANEKTPOMATHUTHBIX BOJIH.
2. BonHOBBIE CBOICTBA CBETA.
Jlabopamopnuvie pabomot u onvimul
1. I3y4eHne CBOMCTB JIEKTPOMArHUTHBIX BOJIH C TIOMOIIBIO MOOMIIBHOTO TenedoHa.
Pa3znen 11. CBeToBble siBIeHUS
JlyueBas mopmens cBera. Mcrounuku cBera. IlpsAMosiMHENHOE pacIpOCTPaHEHHUE CBETA.
3atmenus CosHia v JIynsl. Otpaxenue cBera. [lmockoe 3epkano. 3akOH OTpaXKE€HHUsI CBETA.
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ITpenomiienue cBeta. 3akoH MIpeaoMieHHUs cBeTa. [loliHOe BHYTpeHHEE OTpa)KEHUE CBETA.
Vcnonb30BaHue MOJIHOTO BHYTPEHHETO OTPAXKEHUs B ONITUYECKUX CBETOBOJAX.

JIunza. Xox nyueit B nmH3e. OnTHueckas cuctema (QoToanmapaTa, MHUKpPOCKONA U

tesieckona (MC). I'na3 kak onTuueckas cuctemMa. biM3opykocTs U 1albHO30PKOCTb.
Paznoxenne 6enoro cera B criekTp. OnbiTel HetoToHa. CrioskeHHe CEKTPaIbHBIX I[BETOB.
Hucnepcus ceera.
JdemMoHcTpanuu
1. IIpssMonMHEHHOE pacpOCTPaHEHHUE CBETA.
. OTpaxkeHue cBera.
. Ilony4yenne n3o0paxeHUi B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
. IIpenomiienue ceera.
. X0z JIydei B coOuparomiei JInH3e.
. X0z JIydel B pacCenBarOLIEH JIMH3E.
. Ilony4yeHnune u300paxeHuii C MOMOILBIO JIUH3.
. [lpuann neictBus GoToarmapara, MUKPOCKOIA U TEJIECKOMa.
. Monenb rinasa.
10. Paznosxenue 6enoro cBeTa B CHEKTP.
11. Ilomyyenue 6e10ro CBETa NpHU CIIOKEHUH CBETa Pa3HbIX LIBETOB.
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Jlabopamopnuvie pabomovt u onvimul
1. UccnenoBaHue 3aBUCMMOCTH yIJla OTPAKEHUsI CBETOBOTO JIy4ya OT yrJjia MaJeHusl.
2. N3ydeHune xapakTepuCTUK U300paskeHus IpeaMeTa B IIIOCKOM 3epKalie.
3. UccnenoBanue 3aBUCHUMOCTH yrila IPEJOMJIEHUS CBETOBOrO Jiyda OT yIjla MajeHHsl Ha
TPaHULIE «BO31yX—CTEKIION.
4. Tlomydenne n300paxeHU ¢ TOMOIIBIO COOUPAIOIIEH JIMH3BI.
5. Onpenenenne GOKYCHOTO pacCTOSTHUS U OTITUYECKOM CHIIbI cOOMparoIeil TUH3BI.
6. OnBITHI 110 Pa3JIOKEHUIO OEJIOr0 CBETa B CIIEKTP.
7. OmnpITl MO BOCHPHUATHIO I[BETa MPEIMETOB INpPU HX HAOIIOJEHHM Yepe3 IIBETOBBIE
(GUIBTPBIL.
Pasznen 12. KBanToBble sIBJeHAS

OmneiTel Pezepdopaa u muianerapHas mozenb aroma. Mogens aroma bopa. Ucnyckanue u
norsiouieHre ceera atoMoM. KBauTsl. JInHeNHYaTble CIEKTPHI.

PannoaktuBHOCTh. Alnbda-, Oera- u ramma-usnydeHus. CTpoeHHE aTOMHOIO sijipa.
Hyxnonnas mogens aroMHoro siapa. M3otoronst.
PanuoaxTuBHbIe npeBparienus. [lepuos nonypacnana aTOMHBIX sI€Ep.

SnepHble peakiuy. 3aKOHBI COXPAHEHUS 3apsIOBOTO U MacCOBOTO YHMCE. DHEPIHUs CBA3H
aTOMHBIX siziep. CBs3b Macchl M 3Hepruu. Peakuuu cunTe3a u AeneHus saep. MctouHuku
sHeprun CosHIA U 3BE3N.

SAnepnas snepretuka. JleficTBHs paAMOaKTUBHBIX U3JTydeHUH Ha >kuBble opranu3mbsl (MC)
Jlemoncmpayuu (C TOMOUIBIO MYyJIbTUMEANINHON YCTAHOBKH )

1. CrexTphl U3Ty4eHUS U MOTJIOMICHHUS.

2. CHexTpbl pa3In4HbIX ra3os.

3. CrekTp Bogopoa.

4. HaGmroenue TpekoB B kamepe Bunbcona.

5. Pabota cuéTunka HOHU3UPYIOIIUX U3ITY4EeHUH.

6. Perucrpanus u3iny4eHus IpUPOAHBIX MUHEPAJIOB U IIPOIYKTOB.

Jlabopamopnwvie pabomot u onvimul
1. HaGmoieHue CIUTOIMIHBIX M IMHEHYATHIX CIIEKTPOB U3TY4EHUS.

2. HWccnemoBaHue TPEKOB: H3MEPEHHE DSHEPIMM YaCTHIBI IO TOPMO3HOMY MyTH (1O
dororpadusm).
3. U3mepenne paanoakTHBHOTO (OHA.

IloBTOpPHTENBLHO-000011Ia10 NI MOAYJIb
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[ToBTOpUTENHEHO-0000MIAIONINI  MOIYIb MpeaHa3HaueH JUIsi CUCTeMaTH3alMu U 0000IIeHHS
IPEJMETHOTO COJEPXKAHUS U OIBITA JEATEILHOCTH, MPUOOPETEHHOTO NMPU H3YYCHHH BCETO Kypca
¢u3uku. a Takxke Uil MOAroTOBKM K OCHOBHOMY TOCYAAPCTBEHHOMY 3K3aMEHY MO (hM3MKe JUis
00ydJaronuxcs, BEBIOPaBIINX 3TOT yU4ESOHBIN MPEIMET.

[Tpy m3yueHHH NAHHOTO MOAYJSA PEaU3yIOTCS W CHCTEMAaTH3HPYIOTCS BUIBI JEATEIBHOCTH, HA
OCHOBE KOTOPBIX O0ECIEUMBACTCS JOCTH)KEHHE INPEIMETHBIX M METalpeIMETHBIX IIaHUPYEeMBbIX
pe3yibpTaToB 00y4YeHHs, (HOPMUPYETCS €CTECTBEHHO-HAay4yHass T'PaMOTHOCTh: OCBOCHHME HAyYHBIX
METOJIOB HCCIIEJOBAaHHS SBJICHUH TPUPOABI W TEXHUKH, OBJAJCHHE YMEHUSMH OOBACHSITH
¢du3nueckue SBICHUS, IPUMEHSS MOTYyYCHHbIC 3HAHUS, peIlaTh 33/1a4H, B TOM YHCJIE KaYeCTBEHHBIC U
9KCIIEPUMEHTAIbHBIE.

[TpuHIMNHMAIBHO ACATEIBHOCTHBIM XapaKTep JAaHHOTO pa3jlieNia peaju3yercss 3a C4€T TOro, 4ro
ydarecs: BBIIOIHAIOT 3aJaHNsl, B KOTOPBIX UM IIPEIaraeTcs:

— Ha OCHOBE IIOJyYEHHBIX 3HAHUHA pPACMO3HABATh M HAYYHO OOBSACHATH (DU3HUYECKHE
SIBJICHUS B OKPYXKaoLIel IPUPOJIE U TIOBCEJHEBHON JKU3HH;

— HCIOJB30BaTh HAay4YHBIE METOMABI HCCIENOBaHUSA (DU3MUYECKUX SIBJICHHUN, B TOM YHCIE JUISA
IPOBEPKH T'MITOTE3 M MOTYYEHHs TECOPETHUECKHUX BBHIBOIOB;

— OOBSACHATH HAyYHBIE OCHOBBI HamOoJiee Ba)KHBIX JOCTH)KEHHH COBPEMEHHBIX TEXHOJIOTHIA,
HarpuMep, NPaKTHYECKOTO HCIIOJIb30BAaHMS PAa3JIMYHBIX MCTOYHUKOB DHEPIHM HAa OCHOBE 3aKOHA
NPEBPAICHHUS U COXPAHEHHUSI BCEX U3BECTHBIX BUIOB SHEPTHUH.

Kaxnas u3 TeM JaHHOTO paszeiia BKJIIOYAET SKCIIEPUMEHTAILHOE UCCIe0BaHHe 0000IIaIoImero
xapakrtepa. Pasznmen 3aBepmiaercsi MpOBEACHWEM TUArHOCTUYECKON W OICHOYHOW pPabOTHI 3a Kypc
OCHOBHOM IIIKOJIBI.

INVIAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA YYEBHOI'O IIPEJMETA «®U3UKA»
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUSA

Nzyuenue yuebHoro mpeamera «dusnka» Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHHS TOJKHO
obOecrieunBaTh JOCTHKEHHE CIEAYIOIIUX JUYHOCTHBIX, METAalmpeIMETHBIX H  MPEeIMETHBIX
00pa30BaTeNbHbIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHBI
Ilampuomuueckoe 6ocnumanue:

—TIPOSIBJICHHE WHTEPEca K UCTOPUHU H COBPEMEHHOMY COCTOSTHUIO POCCUHCKOM (PU3NYECKON HAYKH;

—IIEHHOCTHOE OTHOIIICHUE K IOCTUKEHUSIM POCCUMCKUX YUEHBIX-(DU3UKOB.

I'paxcoanckoe u 0yxoeno-upagecmeennoe 60cnumanue:

—TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYXJICHUU OOIIECTBEHHO 3HAYUMBIX M ITHUYECKUX TPOOIIEM,
CBSI3aHHBIX C MTPAKTUYECKUM MPUMEHEHHEM JTOCTHKEHUIN (PU3UKU;

—OCO3HaHUE BAXXHOCTH MOPATHHO-ITUYECKHUX MTPUHITUIIOB B JEATEILHOCTH YIEHOTO.

Jcmemuueckoe éocnumanue:

—BOCHPHATHE ICTETUYECKUX KAYeCTB (PU3NUECKON HAYKH: €€ TapMOHUYHOTO TTOCTPOEHHS, CTPOTOCTH,
TOYHOCTHU, TAKOHUYHOCTH.

Ilennocmu nayunozo noznanus.

—OCO3HAHUE [EHHOCTU (PU3NYECKOW HAyKM KaK MOIIHOTO MHCTPYMEHTa MO3HAHUS MHPA, OCHOBBI
Pa3BUTHS TEXHOJIOTUM, BAXKHENIIEN COCTABIISIOLIEH KYJIbTYPHI;

—pa3BUTHE HAYIHOU JTIOO03HATEILHOCTH, HHTEPECa K UCCIIEIOBATEIHCKON AEATETHHOCTH.
Dopmuposanue Kyabmypol 300p06ba U IMOUUOHATILHO20 0J1A20NONYYUA .

—OCO3HaHUE IIEHHOCTH 0€30MacHOro o0pa3a >XKM3HU B COBPEMEHHOM TEXHOJOTHUYECKOM MUPE,
BXHOCTU TMpaBUJI OE30MACHOTO TMOBEACHHS Ha TPAHCIOPTE, HAa JIOPOTax, C JJICKTPUUECKUM H
TEIJIOBBIM 000PYIOBaHUEM B IOMAILIHUX YCIOBHUSAX;

—c(opMUPOBAHHOCTH HABBIKA PEQIICKCHH, IPU3HAHUE CBOETO MPaBa Ha OIMUOKY U TAKOTO XKe MpaBa y
JIPYToro 4eioBeKa.

Tpyooeoe eocnumanue:
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—AaKTUBHOE YYacTHE B PEIICHUM MPAKTHUECKUX 3adad (B paMKaxX CEMbH, ILIKOJbI, rOpoAa, Kpas)
TEXHOJIOTMYECKOW M COLUAIbHON HANpaBICHHOCTH, TPEOYIOUIMX B TOM 4YHUCIEe U (U3NYECKUX
3HAHUM;

—MHHTEPEC K MPAKTUYECKOMY U3YUEHHUIO MPOQeccuii, CBA3aHHbBIX ¢ (PU3UKOU.

JKonozuueckoe eocnumanue:

—OpHEHTallUg Ha IpUMEHeHHe (U3MYECKUX 3HAHUM A7 pelieHus 3ajad B 00JacTH OKpYsKarolei
cpenbl, IUIAHUPOBAHUS TOCTYINKOB M OILIGHKM HMX BO3MOXHBIX MOCIEICTBUN ISl OKPYKAIOIIEH
cpenpbl;

—O0CO3HAHUE II100ATBHOTO XapaKTepa YKOJIOTHUSCKUX MPOOIIEM U IMMyTeH UX pelIeHusl.

Aoanmayusa 0dyuarouiezoca K U3MEHANWUMCA YC08UAM COUUATbHOU U RPUPOOHOIL CPeodbl .

—TMOTPeOHOCTh BO B3aUMOJICHCTBUU TPU BBITIOJHEHUHM WCCIEAOBAHUNA W TPOEKTOB (HHU3HUECKON
HaIIPaBJIEHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSIM JIPYTUX;

—TIOBBIIICHUE YPOBHSI CBOCH KOMIIETEHTHOCTH Y€pe3 NMPAKTHUECKYIO JIeSITeIIbHOCTD;

—ToTpeOHOCTh B (JOPMUPOBAHUU HOBBIX 3HAHWM, B TOM uucie (OpPMYIHpOBaTH HAEU, MOHSTHUSA,
TUTIOTE3bI 0 (PU3NYECKUX O0BEKTAX U SIBJICHUSX;

—O0CO03HaHue 1e(PUIUTOB COOCTBEHHBIX 3HAHUM U KOMIETEHTHOCTEH B 00JIaCTH (PU3UKH;

—IUTAHUPOBAHUE CBOETO PA3BUTHUS B MPHOOPETEHUN HOBBIX (DH3MUCCKHUX 3HAHUM;

—CTpEMIICHHE aHAJTU3UPOBATh U BBISBISATH B3aUMOCBSI3U MPUPOJBI, OOIIECTBA U IKOHOMHUKH, B TOM
YHCIIC C UCIOIh30BaHUEM (PH3NUIECKUX 3HAHUN;

—OIlIEHKAa CBOUX ACUCTBUN C Y4ETOM BIUSHUS Ha OKPYXAIOUIYIO CpPEIy, BO3MOXHBIX TJI00ATbHBIX
MOCJIEACTBHIA.

METAINPEAMETHBIE PE3YJIbTATHI

YHuBepcanbHbIe NO3HABATEIbHbIC 1eHCTBUA
Bba3zoevie nozuueckue oeiicmeus .

—BBIABIIATH U XapaKTEPHU30BaTh CYIIECTBEHHBIC MTPU3HAKUA OOBEKTOB (SIBICHUN);

—YyCTaHaBJIMBATh CYIIECTBEHHBIM TPHU3HAK KiIacCU(PUKAMKM, OCHOBAaHUS Ui OOOOIICHHS U
CpaBHEHUS;

—BBISBISITh 3aKOHOMEPHOCTH Y TIPOTUBOPEYMsI B paccMaTpuBaeMbIX (akTax, MaHHBIX W
HAOIIOICHUSX, OTHOCSAIINXCS K (DU3UUECKUM SIBIICHUSIM;

—BBISBIISAITh TPUUYMHHO-CJIC/ICTBEHHBIC CBSI3M TPU HU3yYeHUU (U3UYECKUX SIBIICHUM M TPOIIECCOB;
JIeNaTh BBIBOJBI C UCIOJIB30BAaHHWEM JEAYKTUBHBIX M HHIYKTHUBHBIX YMO3AKJIIOUEHUH, BBIIBUTaTh
TUTIOTE3bI O B3aUMOCBSI3SIX (PU3NUECKUX BEJINYUH;

—CaMOCTOATEIHHO BEIOMpATH CIIOCO0 pelieHus: yueOHo! (hru3nuecKoil 3a1auu (cpaBHEHUE HECKOIBKUX
BApUAHTOB pEIICHUs, BHIOOp Hambosee MOAXOMISIIET0 C YYETOM CaMOCTOATENIBHO BBIJICICHHBIX
KpUTEPUEB).

Bba3zoevie uccneoosamenvckue oelicmeust.

—MUCIO0JIb30BaTh BOIPOCHI KaK MCCIIEIOBATEIbCKUM HHCTPYMEHT MO3HAHUS;

—TMpPOBOJUTh IO CaMOCTOSITEIPHO COCTABIICHHOMY IUJIaHY OIIBIT, HECJOXKHBIH  (PU3nUecKuid
AKCIIEPUMEHT, HEOOIBIIIOE UCCIIEeIOBAaHNE (PU3NIECKOTO SIBIICHUS;

—OIICHUBATh Ha MPUMEHUMOCTh M JOCTOBEPHOCTh HMHPOPMAIIHIO, TTOTYICHHYIO B X0J1€ MCCIICTIOBAHUS
WJIU DKCIIEPUMEHTA;

—CaMOCTOATENFHO  (HOpMYyTHUpPOBaTH OOOOIIEHUST W BBIBOJABI 10 PE3yibTaTaM IPOBEIAEHHOTO
HAOJII0ICHUS, OIIbITa, UCCICAOBAHHUS;

—TMPOTHO3UPOBATh BO3MOXKHOE JajbHEHIee pa3BUTHE (PU3MUECKUX IMPOIIECCOB, a TAK)KE BBIBUTATH
MPEIOJIOKEHUS 00 UX PA3BUTHUU B HOBBIX YCIOBUSX U KOHTEKCTaX.

Paboma c ungpopmanueii:

—TIPUMEHSTH Pa3INYHbIE METObI, HHCTPYMEHTHI M 3allPOCHI IPH MOUCKE B 0TOOpe MH(OpMALINY HITH
JIAHHBIX ¢ YIETOM MIPEIOKCHHOM yueOHON (hU3UIECKOM 3a1a9H;

—aHaTU3UPOBaTh, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH HH(DOPMAIIUIO PA3TUYHBIX BUIOB 1 (JOPM
MIPE/ICTABIICHHS;

—CaMOCTOSATEIHHO BEIOMPATh ONTUMATBHYIO (hOpMY TIpecTaBIeHUS HHPOPMAIIMK U WILTIOCTPUPOBATH
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peliaeMble 3a/1a4M HECTIOKHBIMH CXEMaMH, TuarpaMmMaMu, HON rpaduKoi U UX KOMOUHAIUSMHU.

YHuBepcajibHble KOMMYHHMKATHBHbBIE 1eiiCTBUS
Obwenue:.

—B XoJie 00CyXIeHHs] y4eOHOTro MaTepuasa, pe3yibTaToB Ja00paTOpHbIX paboOT U MPOEKTOB 33/1aBaTh
BOIIPOCHI 110 CYIIECTBY 00CYKaeMOil TEMbI M BHICKA3bIBATh UJICH, HAIICJICHHBIC HA PEIICHHUE 3a/1a41
U ToJiiepKaHue 01arokeaaTeIbHOCTH OOIIEHUS;

—COIIOCTaBIISATh CBOM CYXKICHHUS C CYXKICHUSAMH JpYIMX Y4YacTHUKOB Juajnora, OOHapyXUBaTh
pasiuyue U CXOACTBO IMO3UIIUI;

—BBIPaXKaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTaX;

—IyOJIMYHO TPEJCTaBIATh PE3yJbTaThl BBIIOJHEHHOTO (PU3MUECKOro oOmbITa (SKCIEpUMEHTA,
UCCJIEI0BAHUS, IPOEKTA).

Coemecmnasn oesmensvnocms (COMpyOHUUECME0):

—TIIOHUMAaTh ¥ UCIOJIh30BaTh MPEUMYIIESCTBA KOMAHJHONH U WHIUBHIYAJILHON pa0OTHI MPU PEIICHUN
KOHKPETHON (hM3UUYECKOI MPOOIEeMBbL;

—IpUHUMATh LEJIHM COBMECTHOM JE€ATEIbHOCTH, OPraHU30BBIBATH JAEHCTBUS MO €€ JIOCTUKEHUIO:
pacrpenensiTs poiu, 00CyKIaTh MPOLECCHl U PE3YyIbTaThl COBMECTHOUM paboThl; 000011aTh MHEHUS
HECKOJILKHX JIFOJICH;

—BBIMIOJIHATH CBOIO YacCTh PaOOTHI, TOCTUTAsl KAYECTBEHHOTO pe3yibTaTa Mo CBOEMY HANpPABICHUIO U
KOOPJIUHUPYS CBOM JICUCTBUS C APYTUMH YJI€HAMU KOMAaH/IbI;

—OILIEHUBaTh KauyeCTBO CBOEr0 BKJIaJa B OOWIMHA MOPOAYKT IO KPUTEPUAM, CaAMOCTOSITEIBHO
c(OpMyJINPOBAHHBIM YYAaCTHUKAMH B3aUMOJIEHCTBUS.

YHuBepcaibHbIe peryJsTHBHbIE 1eHCTBUS
Camoopzanuzayusa:

—BBIABIIATH MPOOJIEMBI B )KU3HEHHBIX U YUYEOHBIX CUTYAIUSIX, TPEOYIOUINX A perieHus GU3NIECKuX
3HAHH;

—OpHUEHTUPOBAThCA B PAa3IUYHBIX MOJIXO0JaX MPUHATHS peleHUuN (MHAMBUAYaJbHOE, TNPUHATHE
pelieHys B rpymIe, NPUHITHE PEeIIeHUH TPYIIoil);

—CaMOCTOSATEIBHO COCTABIIATH AJTOPUTM pelIeHUus (PU3NUECKON 3a/laydl WM TIJIaHa MCCIETOBAHUS C
Y4€TOM HMMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATh IpeajaraeMble
BApUAHTHI PELICHUN;

—1eNaTh BBIOOP M OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

Camoxonmpons (pegexcus):

—/1aBaTh aJICKBaTHYIO OLIEHKY CUTYallMH U Mpe/ajaraTh IlaH €€ N3MEHEeHUS;

—OOBSICHITh MPUYHUHBI JOCTHKEHUS (HEIOCTIKEHUS) PE3yNbTaTOB JEATEIbHOCTH, NaBaTh OLIEHKY
IPUOOPETEHHOMY OIIBITY;

—BHOCUTh KOPPEKTHUBBI B JIEATEIHHOCTh (B TOM UHCIE€ B XOJ BBHIMOTHEHHUS (HU3HUECKOTO
UCCJIEIOBaHMSI WJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOATEILCTB, W3MEHUBIIUXCS CHUTYyallHil,
YCTaHOBJICHHBIX OMIMOOK, BO3HUKIINX TPYAHOCTEH;

—OLIEHUBATh COOTBETCTBUE PE3yJIbTATa IIEJIU U YCIOBUSIM.

Imoyuonanvrwlii unmenIeKm:

—CTaBUTh ce0s Ha MECTO JPYroro 4ejoBeKa B XOJ€ CIOpa WIM JUCKYCCUM Ha HAy4yHYIO TEMY,
MMOHUMATh MOTUBBI, HAMEPEHHUSI U JIOTUKY JPYroro.

Ilpunamue ceéa u opyzux:.

—TpU3HABAaTh CBOE MPABO HA OMIMOKY MPHU PEUICHUH (PU3NYECKUX 3a/ad WM B YTBEPKACHHUSIX Ha
Hay4yHbIE€ TEMBI U TAKOE e MPaBO JIPYroro.

INPEJIMETHBIE PE3YJIBTATDBI

7 kaacc

[IpenmerHble pe3ynbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpakaTh C(HOPMHUPOBAHHOCTH Y
00yJaronuxcst yMEHHI:
—HCIIOJIB30BAaTh MMOHATHA: (I)I/I3I/I‘-ICCKI/I€ U XUMHUYCCKUC ABJICHUA, HaGHIO,Z[CHI/Ie, 9KCIICPUMCHT, MOJCIIb,
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TUIOTe3a; CIUHMIBI (PU3MUECKUX BEIMYMH, aTOM, MOJEKYJa, arperaTHbIC COCTOSHHS BEIECTBA
(TBEpIOE, KUAKOE, Ia3000pa3HOE); MEXaHMUYECKOe JBUXKEHHE (PaBHOMEPHOE, HEPaBHOMEPHOE,
NOpSAMOJIMHEHHOE), TPAaeKTOpHs, paBHOACHCTBYIOmAs cwi, Aedopmarus (ynpyras, IUIacTHYECKast),
HEBECOMOCTh, COOOIAIOIINECS COCY/IbI;

—pa3nmuyathb sBineHus (AudQys3us; TemIoBoe NBMKEHHE YAaCTHI] BEIECTBA; PABHOMEPHOE JBH)KEHUE,
HEPAaBHOMEPHOE JIBWJKCHHE; HWHEPLHSA; B3aUMOJICKCTBHE T, PaBHOBECUE TBEPABIX TENl C
3aKpEIUIEHHOW OCBIO BPAILEHUs; Iepejadya JaBJICHHUs TBEPABIMU TEIAMM, KUJIKOCTAMMU WM ra3amu;
aTMOC(epHOEe JaBJIEHUE; IUIABaHUE TeJ; NPEBPALCHUS MEXaHUYECKON SHEpPIruu) MO OMMCAHUIO UX
XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPHUPYIOLINX AaHHOE (PU3MYECKOe SIBICHUE;

—pacro3HaBaTh MPOSBICHUE W3YUYEHHBIX (U3UUECKUX SIBICHUM B OKpYXaroIeM MHUpE, B TOM YHCIe
¢u3udeckue SBICHHUS B MPUPOJE: HMPUMEPHI JABWKCHHS C PAa3IUYHBIMU CKOPOCTSAMHU B JKMBOH U
HE)KUBOM IpHpoOJe; AEHCTBHE CWIJIBI TPEHHUS B IPUPOJE M TEXHUKE; BIMSIHHE aTMOC(HEPHOro
JIABJICHUS HA XMBOW OPraHM3M; IUIaBaHUE PHIO; phlyard B Telie YeJOBEeKa; MPU 3TOM IEPEBOIUTH
IPaKTUYECKYI0 3aJadyy B Y4eOHYI0, BBIJICIATh CYLIECTBEHHbIE CBOMCTBA/MPU3HAKU (PU3HMUECKUX
SIBIICHHI;

—OMNMCHIBaTh M3y4YEHHbIE CBOMCTBA Tel M (DU3MYECKHE SIBICHUS, UCIONb3YS (PU3UUECKUE BEITUYMHBI
(Macca, 00bEM, MIIOTHOCTh BEILIECTBA, BpEMS, IyTh, CKOPOCTh, CPEIHSASI CKOPOCTh, CUJla YIIPYTOCTH,
CHJla TSDKECTH, BeC Tela, CWiIa TpeHHs, [JaBieHue (TBEPAOro Tesa, KHUJIKOCTH, rasa),
BBITAJIKUBAIOIIAs CHJIa, MeEXaHW4yeckas padoTa, MOIIHOCTb, IUJIEYO CHJIbI, MOMEHT CHJIbI,
KO3(QULMEHT MOJIE3HOT0 AECHCTBUS MEXaHU3MOB, KMHETHUYECKash U MOTEHIMAIbHAs SHEPIHs); Mpu
OTMCAHWH TPABMIILHO TPAKTOBATh (PU3MUYECKHI CMBICT UCIIONB3YEMBIX BEJIIMYHH, UX 0003HAYCHUS U
€IMHULBl (PU3MYECKUX BEIMYMH, HAXOIUTh (OPMYIbI, CBS3bIBAIOLIME JAHHYIO (U3NYECKYIO
BEIMYMHY C APYTUMH BEIWYHMHAMH, CTPOUTH TpadUKH H3YUYEHHBIX 3aBUCHMOCTEH (PU3HUECKUX
BEJIMYUH;

—XapaKTepHU30BaTh CBOMCTBA Tell, PUINUYECKUE SBJICHUS U MPOLIECCHI, UCIIOIb3Ys MpaBUiIa CIOKEHHUS
cull (BOJIb OJTHOM IpsAMOIf), 3akoH ['yka, 3akoH Ilackains, 3akoH ApxuMmena, MpaBUIIO PaBHOBECHS
ppiuara (010Ka), «30JI0TOE MPABUIIO» MEXAHUKH, 3aKOH COXPaHEHHUsS MEXaHWYECKOW SHEpruu; Mpu
3TOM J1aBaTh CJIOBECHYIO (DOPMYIHPOBKY 3aKOHA U 3aMUCHIBATh €70 MATEMAaTHUYECKOE BhIPAXKECHUE;

—OOBSICHATH (PU3NYECKUE SBJIEHUS, IPOLIECCHl U CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTYyallUi
IIPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH IPUUYMHHO-CIEICTBEHHBIE CBSI3U, CTPOMTH
0o0BsicHeHHe U3 1—2 Joruyeckux MaroB ¢ onopoil Ha 1—2 M3y4EHHBIX CBOMICTBa (U3NYECKUX
SBJICHUH, (PU3NUECKUX 3aKOHA MITH 3aKOHOMEPHOCTH;

—pemath pacy€THble 3a7aud B 1—2 neHCTBUS, UCHOJB3YS 3aKOHBI U (POPMYIbI, CBSA3BIBAIOIINE
¢u3nyeckue BENIWYMHBI: HAa OCHOBE aHajM3a YCJIOBUS 33Jayd 3alMChIBaTh KpPATKOE YCIOBHE,
MOJICTABJIATh (PU3NYECKUE BEIUYUHBI B (POPMYNBI U MPOBOAUTH Pacu€Thl, HAXOJUTh CIIPABOYHBIE
JTaHHbIe, HEOOXOAUMBIE JUISl peIIeHUs 3ajiay, OLIEHUBATh PEATMCTUYHOCTh MOJYYEHHON (PU3NUECKOM
BEJIMYMHBI,

—pacro3HaBaTh MpOOJEMBbI, KOTOpPbIE MOXHO PEHIUTh NpPU TMOMOUIM (PU3UYECKHX METOJIOB; B
ONMCAHUU HCCIIEIOBaHUs BBIIEIATH MPOBEPSIEMOE NPEANoiokeHue (TUIOTe3y), pa3inyarh H
UHTEPIPETHPOBATH MOJIYYEHHBIH Pe3ysbTaT, HAaXOAUTh OUIMOKU B XOJI€ OMBITA, JeJIaTh BBHIBOJBI MO
€ro pe3ynbTaTam;

—TIPOBOJIUTh OMBITHl IO HAOMIOACHUIO (PU3MYECKUX SBICHUNH WIM (U3NYECKUX CBOMCTB TeI:
bopMynupoBaTh TMPOBEPSEMbIE MPEIINOJIIOKEHNUS, COOMpaTh YCTAaHOBKY W3 MPEIIOKEHHOIO
000pyI0BaHUs, 3aUCHIBATH X0/ ONbITa U (POPMYITUPOBATH BHIBOJIBI,

—BBINIOJIHATD MPSMbIE U3MEPEHHS PAaCCTOSTHUS, BpDEMEHH, MacChl Tela, 00bEMa, CHIIbI U TEMIIEPATYPhI
C HCMOJIb30BAHUEM AaHAJOTOBBIX M LU(POBBIX MPUOOPOB; 3aMMCHIBATH IOKa3aHUS MPUOOPOB ¢
y4€TOM 3a/TaHHOU a0COJIFOTHOM MOTPEITHOCTH U3MEPEHU;

—TPOBOJIUTh HUCCIICJOBAHHE 3aBUCUMOCTH OJHOM (U3NYECKOW BENUYMHBI OT JPYrod ¢
UCIIOJIb30BAaHUEM MPSMBIX HM3MEPEHHUH (3aBUCHUMOCTH IYTH PAaBHOMEPHO MABMIKYILIETocs Tejla OT
BpPEMEHHU [BM)KCHUS TeJa; CHJIbI TPEHHUS CKOJBXKEHHS OT CHJIbl JIaBJICHHUS, KauecTBa 0OpabOTKU
MIOBEPXHOCTEH TEJI U HE3aBUCUMOCTU CWIIBI TPEHUS OT IUIOUIAJHA CONPUKOCHOBEHMS TEJ; CHJIBI
YIPYTOCTH OT YAJUHEHHUS NPY>KUHBI; BRITAIKUBAIOIIEH CUIIBI OT 00bEMa MOTpyKEHHOM YacTH Tea u
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OT TUIOTHOCTH JKHJIKOCTH, €€ HE3aBHCUMOCTH OT IUIOTHOCTH Te€Jda, OT TJyOMHBI, HA KOTOPYIO
HOTPY’KEHO TeJIO; YCIOBUMN IJIaBaHUs TeJl, YCIIOBUI paBHOBECHs pblyara U OJOKOB); y4aCTBOBAaTh B
TUIAHUPOBAaHUK y4eOHOTO HCCIICOBaHUs, COOMpPATh YCTAHOBKY M BBINOJHATH U3MEPEHUS, CIEays
IPEUIOKEHHOMY IIJIaHy, (UKCUPOBAaTh pe3yJbTaThl IOJYYEHHOM 3aBUCHUMOCTH (PU3MUECKUX
BEIMYMH B BHUJAE MPEUIOKEHHBIX TaOMUI] W TpauKoOB, IeNaTh BBIBOJABI IO pPE3yJIbTaTam
UCCIICJOBAHUSI,

—TIPOBOJIUTh KOCBEHHBIE H3MEPEHUs (U3NYECKUX BEIUYMH (TUIOTHOCTH BEIIECTBA JKUAKOCTH H
TBEPAOrO TeJa; Ccuila TPEHUS CKOJBXECHMS; JaBICHUE BO3/1yXa; BbITAIKUBAIOLIAs CHIIA,
JeMCTBYIOIIAs HAa MOTPYKEHHOE B JKUAKOCTh TEJO; KO3(PHUIMEHT MosIe3HOro JeHCTBUS MPOCTHIX
MEXaHU3MOB), ClIeAysl NPEIJIOKEHHOM HMHCTPYKLUUHU: INpPU BBIIOJHEHUHM H3MEpEeHUil cobupartb
AKCIIEPUMEHTAIbHYIO YCTAHOBKY U BBIYMCIIATH 3HAUEHUE UCKOMOU BEJINYUHBL;

—Cc00:110/1aTh MpaBUJIa TEXHUKHU 0€30M1aCHOCTH MpH padoTe ¢ 1ab0paTOPHBIM 000PYI0BaHUEM;

—YKa3blBaTh MPUHLMIIBI JEUCTBUS HPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHl, TEPMOMETP,
JMHAMOMETp, COOOLIAIOIIMECs] COCY/bl, OapoOMeTp, pbluar, HOJABM)KHBIM M HEMOABMKHBIA OJIOK,
HAKJIOHHAs IJI0CKOCTh;

—XapaKTepHU30BaTh NPUHIUIBI JEHCTBUS U3YYEHHBIX IPUOOPOB M TEXHUYECKUX YCTPOHCTB C OMOPOI
Ha UX ONUCaHMs (B TOM YHCIIE: MOAIIMIHUKY, YCTPOWCTBO BOJONPOBO/AA, THIPaBIMYECKUN TIpece,
MaHOMETp, BEICOTOMED, MOPIIHEBOM HACOC, apeOMETP), UCIOb3Ys 3HAHHSI O CBOMCTBAX (PU3UUYECKUX
SIBJICHUI U HEOOXOAMMBbIe (PU3UUYECKHE 3aKOHBI 1 3aKOHOMEPHOCTH;

—IIPUBOJUTH MpPUMEPbl / HAXOIUThb HMH(OPMAIMIO O MPHUMEpax MPAaKTUYECKOTO MCIIOJIb30BAHMS
¢u3nUecKux 3HAHWHA B MOBCEIHEBHOHN XHU3HH JJsl oOecriedyeHns 0e30IacHOCTH MPH OOpaIlIeHUU C
npubopaMu M TEXHUYECKHMMM YCTPOHCTBaMH, COXpPAHEHHUs 370pOBbi U COOJIOACHUS HOPM
HKOJIOTMYECKOTO MOBEJCHUS B OKPY’KaIOLLEH CpeIE;

—OCYIIECTBIATh OTOOp MCTOYHHUKOB MH(POpPMALUU B ceTH VIHTEpHET B COOTBETCTBHU C 33JaHHBIM
MOMCKOBBIM 3alPOCOM, Ha OCHOBE UMEIOIIMXCS 3HAHUN U MYTEM CPAaBHEHUS PA3JIMYHBIX HICTOYHUKOB
BBIJICJIATH MHPOPMALIUIO, KOTOpast SIBJISETCS IPOTUBOPEUUBON MIIM MOXKET OBITh HEJOCTOBEPHOM;

—MCII0Ib30BaTh MPHU BHIIOJHEHUH YUEOHBIX 33JJaHUN HayUYHO-TIOMYJIIPHYIO JIUTEpaTypy (HPU3HUECKOro
COJIep)KaHus, CIPAaBOYHBIE MaTepuaibl, pecypchl cetu HHTepHeT; BiageTs NpuémMamu
KOHCIIEKTUPOBAHUS TEKCTA, MpeoOpa3oBaHusi UH(YOPMALIUU U3 OJHOIN 3HAKOBOM CUCTEMBI B IPYTYIO;

—C03/1aBaTh COOCTBEHHBIE KpAaTKHE MUCbMEHHBIE U YCTHBIE COOOIIEHHSI HA OCHOBE 2—3 MCTOYHUKOB
uHpopManuu (PU3NYECKOTO COJEpKaHUS, B TOM 4YHCIE MyOJIWYHO JeNaTh KpaTKUE COOOIIEHHUS O
pe3yjibTaTax TMPOEKTOB WM Y4YeOHBIX HCCIEJ0BaHM; NPH STOM TIPaMOTHO HCIIOJIb30BATh
M3YYEHHBIN MOHATUITHBIN annapaT Kypca GU3HUKH, CONPOBOXKIATh BHICTYIIJICHUE NPE3EHTAIUEH;

—TIpU BBINIOJHEHUH YUYEOHBIX NMPOEKTOB M MCCIEIOBAaHUN paclpelesaTh OO0S3aHHOCTU B TPYIMIE B
COOTBETCTBUU C MTOCTABJIEHHBIMU 3aJ[auaMu, CJIEIUTh 3a BBIIIOJIHEHUEM IJIaHa AEWCTBUMN, aJIeKBaTHO
OLICHUBaTh COOCTBEHHBIM BKJIQJA B JEATEIbHOCTh TPYIIBI; BBICTPaWBaTh KOMMYHHUKATHBHOE
B3aMMOJICICTBHE, YUNTHIBAsi MHEHUE OKPYKAIOIIHX.

8 kaace
[IpenmeTHble pe3yabTaThl Ha 0a30BOM YPOBHE JOJKHBI OTpaXkaThb C(OPMHUPOBAHHOCTH Yy

00yYaromuxcst yMeHUH:

—MCIONIb30BaTh MOHATHUS: Macca M pa3Mepbl MOJIEKYJ, TEIJIOBOE JBM)KEHHE aTOMOB U MOJIEKYII,
arperaTHble COCTOSIHUSL BELIECTBA, KPHUCTAUNIMYECKHE W aMop(HBbIE Tela, HACHIIEHHBIA U
HEHACBIIEHHBI TMap, BIAXHOCTh BO3JyXa; TEMIIEpaTypa, BHYTPEHHSS DHEPIus, TEIIOBOM
JIBUTATENIb; DJIEMEHTApHBIA DJIEKTPUYECKUM 3aps], JJIEKTPUYECKOE II0JI€, IPOBOJHUKU U
JUAJIEKTPUKHU, TIOCTOSIHHBIN 3JIEKTPUYECKHUI TOK, MATHUTHOE TOJIE;

—pa3nuyarh sBIEHUS (TEIUIOBOE pacIlMpeHue/ckaTue, Tervlonepeaaya, TelIoBOe pPaBHOBECHE,
CMauMBAaHME, KalWUIIPHBIC SBJICHMS, WCIApEHUE, KOHJEHCALUs, IUIaBJICHUE, KPHUCTAUIA3ALUS
(oTBepaeBaHME), KWUIIEHHE, TeIvionepenaya (TEIJIONPOBOAHOCTb, KOHBEKLHUS, HW3JIy4CHHE);
JNIEKTpH3alMsl TeJl, B3aUMOJCHCTBHE 3apsAfOB, JEHUCTBUS DIIEKTPUYECKOIO TOKA, KOPOTKOE
3aMbIKaHHE, B3aUMOJCICTBHE MarHuWTOB, JAECHCTBHE MAarHUTHOIO IOJISI HA NPOBOJHUK C TOKOM,
9JIEKTPOMArHuTHasE MHAYKLUS) MO OMNMCAHUI0 MX XapaKTEpHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOe SIBICHUE,
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—pacro3HaBaTh MPOSABICHUE W3YUYEHHBIX (PH3MUECKUX SIBICHHH B OKPYXKAIOIIEM MHPE, B TOM YHCIE
buznyeckue sBICHUS B MIPUPOJE: TOBEPXHOCTHOE HATSKEHUE M KAlMUJUIAPHBIC SIBJICHUS B MPUPOJIE,
KpHUCTaJUIBl B Tipupoae, u3nydeHue ConHia, 3aMep3aHue BOJ0EMOB, MOPCKUE OpH3bl, 00pa3oBaHHe
pOChl, TyMaHa, HHes,, CHEra; JJICKTpUYECKHE SIBICHHUA B aTmochepe, IIEKTPUUYECTBO IKHUBBIX
OpPraHuU3MOB; MarHUTHOE TOJe 3eMid, Apeiid MOITIOCOB, POJIb MArHUTHOTO TOJS JJIS KHU3HH Ha
3emiie, MOJISIPHOE CHUSHUE; MPU STOM MEPEBOAMUTH MPAKTUUYECKYIO 3a/lady B y4eOHYIO, BBIICNATH
CYIIECTBEHHBIE CBOMCTBA/TIPU3HAKN (PH3UUECKUX SBICHUMH;

—OIUCHIBaTh U3YUYEHHBbIE CBOMCTBA TeNl U (PU3UYECKUE SBIICHUS, UCIIONIB3Ys (PU3NYECKUE BEITUUYUHBI
(TeMmieparypa, BHYTPEHHSs JHEPIHs, KOJMYECTBO TEIJIOTHI, y/eibHas TEIJIOEMKOCTh BEIIECTBA,
ylenabHas TeIUIoTa IUIaBJIEHUs, yJelibHas TerloTa napooOpa3oBaHus, yJelbHAas TEIJI0Ta CrOpPaHUs
TOIJINBA, KOX(P(HUIMEHT IOJIE3HOTO JEHCTBUS TEMJIOBOM MAaIIMHBI, OTHOCHUTENbHAS BIIAXXHOCTb
BO3/1lyXa, OJJICKTPUYECKUH 3apsjl, cujla TOKa, DSJICKTPUUECKOE HaIpsSHKeHHE, COMPOTUBIICHHUE
IIPOBOJIHMKA, YAEIbHOE COIPOTUBIIEHUE BELLIECTBA, pad0Ta U MOLIHOCTh AIEKTPUUECKOTO TOKA); IPU
OMHMCAHUU TPABUJIBHO TPAKTOBATH (PU3MYECKUI CMBICI HCIOIB3YEMbIX BEIMYUH, 0003HAUCHUS U
eIMHUIBl (PU3MUECKUX BEIMYMH, HAXOIUTh (OPMYIBI, CBS3BIBAIOIINE HAHHYIO (U3NYECKYIO
BEJIMYMHY C JOPYTMMH BEIHYMHAMH, CTPOUTH TIpaUKU H3YYEHHBIX 3aBUCUMOCTEH (U3UUYECKUX
BEJIMYUH;

—XapakTepu30BaTh CBOICTBa Ted, (U3MYECKHe SBIECHUS U TMPOIECCHl, MCIONb3yd OCHOBHBIE
MIOJIO’KEHUSI MOJIEKYJISIPHO-KUHETUYECKONH TEOPUM CTPOEHMSI BEIIECTBA, INPUHLHUI CYNEPHO3UINU
noJiei (Ha Ka4eCTBEHHOM YpPOBHE), 3aKOH COXPaHEHUs 3apsaa, 3akoH OMa JJis ydacTKa LeNH, 3aKOH
Jbxoyns—JleHna, 3aKOH COXpaHEHHUS JHEPruH; MPH STOM JaBaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHa U 3aMUCBIBATh €0 MAaTEMATHUECKOE BBIPAKECHHUE;

—O0OBACHATh (PU3MYECKHE MPOIeCChl W CBOWCTBA TElI, B TOM YHCIE€ W B KOHTEKCTE CHUTYaIUH
IIPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH IPUUYMHHO-CIEICTBEHHBIE CBSI3U, CTPOMTH
0o0BsicHeHHe U3 1—2 JOoruyeckux MaroB ¢ onopoil Ha 1—2 M3y4EHHBIX CBOMCTBA (PU3HUECKUX
SBJICHUH, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

—pemath pacy€THble 3a7aud B 2—3 JEHCTBUS, UCIHOJB3YS 3aKOHBI U (POPMYIbI, CBSA3BIBAIOIINE
¢u3nyeckue BENIWYMHBI: HAa OCHOBE aHajM3a YCJIOBUS 33Jayd 3alMChIBaTh KpPATKOE YCIOBHE,
BBISIBJISITH HEIOCTATOK JAHHBIX JJIsl PEIIEHUs 3a/1aul, BHIOMPATh 3aKOHBI U (OPMYJIbl, HEOOXOIUMBIE
JUis €€ peleHus, IPOBOUTh PACUETHl U CPAaBHUBATH MOJIyYCHHOE 3HAUeHUE (PU3NYECKON BEJINUMHBI
C U3BECTHBIMU JJAHHBIMU;

—pacrno3HaBaTbh Npo0JIeMbl, KOTOPbIE MOKHO PELIUTh MIPHU MOMOLIM (PU3HMUECKHX METOOB; UCHOJb3Ys
ONMCAHNUE HCCIEOBAaHUS, BBIIEIATH IPOBEPSIEMOE MPEANONIOKEHHE, OLEHUBATh MPAaBHIbHOCTb
NOpsIIKa IPOBEEHUS HCCIIEN0BaHNUs, 1€]IaTh BbIBOJBI;

—TIPOBOJIUTh ONBITHI 1O HAOMIOACHUIO (PU3MUECKUX SIBICHUNW WM (PU3MYECKHX CBOWCTB TEJ
(KanuJUIIpHBIE SABJICHMS, 3aBUCUMOCTD JaBJICHHS BO3yXa OT €ro o0béMma, TeMIeparypsl; CKOPOCTH
mporiecca OCTHIBAaHUS/HarpeBaHUs TPH M3JIYyYEHWH OT I[BETa H3ITyYarolei/oTIONaronei
MOBEPXHOCTHU; CKOPOCTh UCIIAPEHUSI BOJIbI OT TEMIIEPATYPHI )KUJIKOCTH U IUIOLIAIN €€ TOBEPXHOCTH;
AIIEKTpU3ALMA TeJNI W B3aUMOJAEWCTBHUE AIIEKTPUUYECKUX 3apsAI0B; B3aWMOJEHUCTBHE IOCTOSHHBIX
MarHuTOB, BU3yaJU3allusl MATHUTHBIX MOJIEW MOCTOSIHHBIX MarHUTOB; NE€UCTBHUS MAarHUTHOTO TOJIS
Ha TPOBOJHUK C TOKOM, CBOMCTBAa 3JIEKTPOMAarHUTa, CBOMCTBA 3JIEKTPOJIBUrATElNsl MOCTOSHHOTO
TOKa): (hOpMYIHPOBATh MPOBEpPsSEMbIE MPEANOJIOKEHHUsS, COOMPATh YCTAHOBKY M3 MPEATIOKEHHOTO
000py/10BaHUs1; OMKUCHIBATh X0/ ONBITa U (OPMYIUPOBATH BHIBO/IBI;

—BBIIIOJIHATH NPSIMBIE U3MEPEHUSI TEMIIEPATYphbl, OTHOCUTEIBHON BIIAKHOCTH BO3/lyXa, CHJIbI TOKA,
HANpSDKEHUS C MCIOJb30BAaHMEM aHAJIOTOBBIX MPHUOOPOB U JAaTYMKOB (PU3NYECKUX BEITUYMH;
CpaBHUBATh PE3YJIbTAThl U3MEPEHUN C YUETOM 33JaHHOM aOCOIIOTHOM MOTPEIIHOCTH;

—TMpPOBOJUTh HCCIEIOBAaHUE 3aBUCHMOCTH OJHOW (U3MUECKOW BEJIMYMHBI OT JPYrod ¢
UCIIOJIb30BaHUEM MPSMBIX U3MEPEHHMH (3aBUCUMOCTH COIPOTHUBIIEHUS NMPOBOJHUKA OT €0 JUIMHBI,
TUIONIA/IM TIOTIEPEYHOT0 CEUEHUsI U YAEIBbHOIO CONMPOTHUBIICHUS BEIIECTBAa MPOBOJAHMKA; CHIIBI TOKA,
UAYIIETO Yepe3 NIPOBOAHMK, OT HANPSKEHUS HAa IPOBOJHUKE; UCCIIEOBAHKUE NIOCIEN0BATENBHOIO U
NapajuIeIbHOTO COEIMHEHUIN MPOBOJHUKOB): MJIAHUPOBATh HUCCIEIOBAaHUE, cOOMpAaTh YCTAaHOBKY M
BBITOJIHATh U3MEPEHUs, CIenysl MPEJIOKEHHOMY IUIaHy, (UKCUPOBATh PE3yJbTaThl MOJTYYCHHOM
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3aBHCUMOCTH B BHJIE TaOJIUI] U T'paUKOB, eJIaTh BHIBOJIBI IO PE3YJIbTaTaM UCCIIECIOBAHUS;

—IIPOBO/IUTh KOCBEHHBIE H3MEPEHUs (U3UYECKUX BeIMUYMH (yAeabHas TEIIOEMKOCTh BEIIECTBa,
COIIPOTHBIICHUE TPOBOJHHMKA, pabdOTa W MOIIHOCTh 3JEKTPHYECKOTO0 TOKA): IUIAHUPOBAThH
U3MEpPEHUs, cOOUpaTh HKCIEPUMEHTAIbHYIO YCTAHOBKY, CIEys NpPEUIOKEHHOW HHCTPYKLUH, U
BBIYMCIIATh 3HAYCHUE BEJIUYMHBI,

—Cc00J110/1aTh MPaBUJIa TEXHUKHU 0€30I1aCHOCTH NpH padoTe ¢ 1abopaTOPHBIM 000PYAOBAaHHEM;

—XapaKTepU30BaTh NPUHLHUIBI AEUCTBUS U3YYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOMCTB C ONOPOM
Ha MX ONHUCaHMA (B TOM YHUCIIE: CHCTeMa OTOIUIEHHS JOMOB, I'MTPOMETp, IMapoBas TypOuHa,
amIepMeTp, BOJBTMETP, CUETUMK DICKTPUYECKOH HSHEPrHH, SJIEKTPOOCBETUTENbHBIE NPHOOPHI,
HarpeBaTelbHbIe JIEKTPONPUOOPHI (IIPUMEPBI), SIEKTPUUECKUE MPETOXPAHUTENN; HIEKTPOMArHuT,
AIIEKTPOABHUraTeNb MOCTOSHHOTO TOKA), MCIOJIB3Ysl 3HAHHUS O CBOMCTBAaX (DPM3NYECKUX SIBICHUHN U
Heo0XouMble GU3NYECKHE 3aKOHOMEPHOCTH;

—pacno3HaBaTh IPOCTbIE TEXHUYECKHUE YCTPOICTBA M HU3MEPUTEIbHBIE MPUOOPHI MO CXEMaM H
CXEMaTHYHBbIM PUCYHKaM (3KUAKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETpP, TUTPOMETP, JBUTATEIb
BHYTPEHHEI0 CrOpaHMsi, 3JIEKTPOCKOIl, PEOCTaT); COCTABIATh CXEMbl 3JIEKTPUUYECKUX ILEHe c
HOCJIEI0BATENbHBIM U MapajlIeIbHBIM COEAMHEHUEM 3JIEMEHTOB, pa3jinyas yCIOBHbIE 0003HAUCHHUS
AJIEMEHTOB JIEKTPUYECKUX LIETIEH;

—IIPUBOJUTh TNPUMEPBI/HAXOAUTh HH(POPMALMIO O TpUMepax MPAKTHUYECKOro MCIIOJIb30BaHUs
¢u3nUecKux 3HAHWA B MOBCEIHEBHOHN XHU3HH JJsl oOecriedyeHns 0e30IMacHOCTH MPH OOpalIeHUU C
npubopaMy M TEXHUYECKMMH YCTPOICTBaMH, COXpaHEHHUS 3I0pOBbS U COOJIOACHUS HOPM
HKOJIOTHYECKOTO TIOBEICHUS B OKPYKAIOLIEH CPELE;

—OCYILECTBIATh MOUCK HH(popManuu (U3NYECKOTO COAep)kaHUs B ceTu lHTepHeT, Ha OCHOBe
UMEIOIIMXCS 3HAHUN U MyTEM CpPaBHEHUS JOMOJHHUTEIBHBIX MCTOYHHUKOB BBIIENIATH WH(OPMAIIHIO,
KOTOpas ABJISIETCS MPOTUBOPEUUBOM MIIM MOXKET OBITh HEIOCTOBEPHON;

—MCII0JIb30BaTh MPHU BHINOJHEHUH YUEOHBIX 33JJaHUN HayUYHO-TIOMYJIIPHYIO JINTEpaTypy (PU3HUECKOro
COIEpKaHUs, CIpaBOYHBIE Marepuaibl, pecypcel cetu HHTepHer; BiageTts npuéMaMu
KOHCIIEKTUPOBAHUs TEKCTA, MpeoOpa3oBaHusi UH(YOPMALIUU U3 OJHOIN 3HAKOBOI CUCTEMBI B IPYTYIO;

—C03/1aBaTh COOCTBEHHbIE MHCbMEHHBIE U KpaTKUE YCTHBIE COOOIIeHMs, 00001as HHPOPMALIUIO U3
HECKOJIbKUX HCTOYHUKOB (U3NYECKOTO COAEpXk aHHUs, B TOM YHUCIE MYyOJUYHO HPEJCTABIATH
pe3ynbTaThl MPOEKTHOU WIIM MCCIIEA0BATEIbCKON AEATEIbHOCTH; [P 9TOM I'PAMOTHO HUCIIOIb30BATh
M3YYEHHBIN MOHATUITHBIN annapaT Kypca GU3HUKH, CONPOBOXKIATh BHICTYIIJIEHUE TPE3EHTaIUEH;

—TIpU BBINOJHEHUN Y4YEOHBIX MPOEKTOB M MCCIEJOBAHUN (U3NYECKUX NPOLIECCOB paCHpeAesaTh
00513aHHOCTH B TpYIIE B COOTBETCTBHM C MOCTABJIEHHBIMM 3a/ladaMH, CJIEIUTh 3a BBITOJHEHUEM
TUIaHa JIeHCTBUN U KOPPEKTUPOBATH €0, aIeKBaTHO OLIEHUBATh COOCTBEHHBIN BKJIa/1 B A€ATEIbHOCTD
TPYIIIBI; BBICTPAMBATh KOMMYHHKAaTHBHOE B3aWMOJECHCTBHE, MPOSBIAs T'OTOBHOCTh pa3pellaTh
KOH(JIUKTBI.

9 -10 knace
[IpenMeTHbIe pe3ynbTaThl Ha 0a30BOM ypPOBHE JOJDKHBI OTpaxarh C(HOPMHUPOBAHHOCTh Y

00yYaromuxcst yMeHUH:

—MCIOJIb30BaTh TMOHATHS: CHCTeMa OTCYETa, MaTepualibHas TOYKa, TPACKTOPHUS, OTHOCHTEIBHOCTh
MEXaHWYECKOT0 JIBMKeHHS, Aedopmanus (ynpyras, IIacTHYecKas), TpeHUEe, IEHTPOCTPEMUTEILHOE
YCKOpEHHEe, HEBECOMOCTh M MEPErpy3KU; IEHTP TSHKECTH; aOCOTIOTHO TBEPIOE TEJI0, IIEHTP THKECTH
TBEPAOTO Tella, PABHOBECUE; MEXaHMUECKHe KoJeOaHHsl M BOJIHBI, 3BYK, MH(Pa3BYK U YIbTPa3BYK;
JJICKTPOMATHUTHBIC  BOJHBI, IIKala 3JCKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh |
JaTIbHO30PKOCTh, CIIEKTPbl HMCITYCKaHUS M TIOTJIOMIeHUs; anbpa-, OeTa- M TaMMa-U3JIydeHHs,
M30TOIIBL, SIIEPHAs SHEPTETHKA;

—pasznuuath  sBJICHUS ~ (PaBHOMEPHOE W HEPAaBHOMEPHOE  NPSIMOJHMHEHHOE  JBIDKCHHE,
PaBHOYCKOPEHHOE HPSMOJIHMHEHHOE IBM)KEHHE, CBOOOJHOE TAJICHUE TeJl, PABHOMEPHOE JBHKECHHUE
0 OKpPYXXHOCTH, B3aMMOJICHCTBHE TEJ, PEaKTUBHOE MIBIIKCHHE, KOJIEOATEIbHOE JBHKCHUE
(3aTyxaronie W BBIHYXACHHBIC KoJeOaHuWs), pe30HAHC, BOJHOBOE ABIKCHHE, OTPAKCHHE 3BYKa,
NPSMOJIMHEHOE PacIpOCTpaHEHUE, OTPaKEHHE W TIPEIIOMJIICHUE CBETa, IOJHOE BHYTPECHHEE
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OTpaKEHHE CBETa, pPAa3JIOKEHHE OEIoro CBeTa B CIEKTP M CJIOXKEHHUE CIIEKTPAJIbHBIX IIBETOB,
JTUCIIepCUsl CBETa, ECTECTBEHHAs paJHMOaKTHUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOrO CIEKTpa
U3JIY4YEHHUs) TI0 ONMHMCAHUIO MX XapaKTepHBIX CBOWCTB M HAa OCHOBE OINBITOB, AEMOHCTPHPYIOLINX
JTaHHOE (PU3HUYECKOE SIBIICHUE;

—pacro3HaBaTh MPOSBICHUE W3YUYEHHBIX (PH3MUECKUX SBICHUN B OKPY)KaloLleM MUpE (B TOM YHCIE
busnyeckue SBICHUS B MPUPOJIE: MPUIUBBI U OTJIUBBI, JABIMKeHUE IUIaHeT COJHEYHOU CHUCTEMBI,
PEaKTUBHOE JBWKCHHME JXHBBIX OPTaHU3MOB, BOCIPHUSTHE 3BYKOB J>KUBOTHBIMH, 3€MIIETPSICEHUE,
ceiicMHuecKHre BOJHBI, I[yHAMHU, 9XO0, LBETA TEJ, ONTHYECKUE SIBICHUS B MPUPOJE, OMOIOTUYECKOe
JeicTBUE BUAMMOTO, YIbTPA(QHOIETOBOIO W PEHTICHOBCKOTO H3JIyYEHHH; €CTECTBEHHBIH
pPaZMOaKTUBHBIN (OH, KOCMHYECKHE Jy4YHd, PaIUOAKTHBHOE H3Iy4YE€HUE MPUPOTHBIX MHUHEPAJOB;
JEICTBUE pAJAMOAKTUBHBIX H3JIyUEHUH Ha OpraHu3M uUeloBeKa), IpU OSTOM IEPEBOIUTH
MPAKTUYECKYIO 337ayy B Y4eOHYIO, BBIIEISATh CYIIECTBEHHBIE CBOWCTBA/TIPU3HAKH (U3UYECKUX
SIBIICHHI;

—OIUCHIBaTh U3YUYEHHBIE CBOMCTBA TNl U (U3MUYECKUE SBIICHUS, UCIONB3Ys (PU3NYECKUE BETUUYUHBI
(cpemHsit W MrHOBEHHass CKOPOCTb Tejda IpU HEPAaBHOMEPHOM JIBUKEHUM, YCKOPEHHE,
nepeMenieHue, myTh, yriioBas CKOPOCTh, CUJia TPEHUS, CUjla YIPYTOCTH, CUJIa TSKECTH, YCKOPEHHE
CBOOOTHOTO TA/ICHUS, BEC TEJIA, HMITYJIBC TeJla, UMIYJIbC CHIIBI, MEXaHW4YecKas paboTa U MOLTHOCTb,
NOTEHLIMAJIbHAs SHEPTUs Tejia, MOJHATOTO HaJ TMOBEPXHOCTHIO 3E€MJIM, MOTCHIMAIbHAS YHEPIHs
CKaTOW TPYKUHBI, KUHETUYECKasi SHEPTHUs, MOJHAas MEXaHWYeCKas SHEprus, Mepuoa M 4acroTa
KojeOaHui, [JIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTh CBETa, IOKAa3aTelb
NPEJIOMIICHUS! CPE/Ibl); TIPU OTMMCAHUH MPABHILHO TPAKTOBATh (PU3MYECKHIA CMBICT HCIIOJIB3YEMBIX
BEJIMYMH, O0O3HAYEHUS W €AMHULBI (PU3NYECKUX BEIMYMH, HAXOAUTH (DOPMYIIbI, CBSI3BIBAIOIIHE
JaHHYI0 (U3UYECKYI0 BEIMYMHY C JPYTUMH BEIMYMHAMH, CTPOUTH TpapUKH H3YUYEHHBIX
3aBUCUMOCTEH (PU3HUECKUX BEIUYHH;

—XapaKTepHu30BaTh CBOMCTBA Tell, (PU3MUECKUE SBJIEHUS U MPOLECCHI, UCIOIb3Ysl 3aKOH COXPAHEHUs
HHEPIUH, 3aKOH BCEMUPHOT'O TATOTEHUS, IPUHLUI CYNEPIO3ULUH CHJI, TPUHLUI OTHOCUTEIBHOCTH
["anunes, 3akoHbl HbIOTOHA, 3aKOH COXPAaHEHUs HMMITYJIbCA, 3aKOHBI OTPAKEHHUS U NPETOMIICHUS
CBETa, 3aKOHBl COXPAHEHHs 3apsJOBOI0 M MAacCOBOTO YMCEN IPH SIEPHBIX PEAKLUSAX; MPH 3TOM
JIaBaTh CIIOBECHYIO (DOPMYIHPOBKY 3aKOHA U 3alMCHIBATh €r0 MAaTEMAaTUYECKOE BHIPAYKEHUE;

—O0OBACHATh (PU3MYecKHe Mpolecchl W CBOWCTBA Ted, B TOM YHCIE€ U B KOHTEKCTE CUTYaIUH
NPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIABIATh TNPUYNHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH
00BsiCHEHHE U3 2—3 JIOrMYEeCKMX IIaroB ¢ OMOpod Ha 2—3 H3YyYEHHBIX CBOWCTBA (U3NYECKUX
ABJICHUH, PU3NYECKIX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

—pemaTh pacu€THbIE 3aJauu (ONMUpAIOIIecs Ha CUCTEMY U3 2— 3 ypaBHEHUH), UCIIOJIb3Ysl 3aKOHbBI U
(dbopMyIibl, cBsI3bIBaIOLINE (PU3MUECKHE BEIMUMHBI: HA OCHOBE aHallM3a YCJIOBHS 33J]aul 3aIUChIBATh
KpaTKoe YCJIOBHE, BBISBIIATH HEAOCTAIONIME WM H30BITOYHBIE JaHHBIE, BBIOMPATh 3aKOHBI U
bopMynbl, HEOOXOMWMBIC ISl PEIICHHS, MPOBOAWTH PACU€Thl M OIEHUBATh PEATHCTHYHOCTH
MOJYYEHHOT0 3HaYeHUs (PU3NUECKOI BETUUNHBL;

—pacno3HaBaTh IPOOJIEMBI, KOTOPbIE MOYKHO PEUINTh MPU MOMOILIN (U3HMYECKUX METOJOB; UCTIOIb3Ys
ONHCAaHUE HCCIIEOBAHUS, BBLACIATH IMPOBEPSIEMOE IMPEAINONIOKEHNE, OICHWBATh NPaBUIBHOCTD
MOpsJIKa MPOBEICHUS HCCIeA0BaHNUs, AeJIaTh BIBO/IbI, HHTEPIPETUPOBATEH PE3YIbTaThl HAOIIOJCHUIM
U OIBITOB;

—TIPOBOJIUTH OTBITHI IO HAOIOAEHUIO (PU3NUECKUX SBICHUM UITN GU3NYECKUX CBOMCTB Tell (M3yueHue
BTOpOro 3akoHa HbIOTOHA, 3aKOHa COXpaHEHHsI HHEPIrUu; 3aBUCHUMOCTb Iepuoja KoseOaHui
NPYKHHHOTO MasiTHUKAa OT MAaccChl Tpy3a M KECTKOCTH MPY)KUHBI U HE3aBUCHMOCTHh OT aMILIHTYIbI
MaJIbIX KoJeOaHHii; MpSAMOIMHEHHOE pacpOCTPaHEHUE CBETA, pa3ioKeHUue Oesoro CBeTa B CHEKTP;
U3Y4YE€HHE CBOWCTB M300pak€HUS B IUIOCKOM 3€pKajie M CBOMCTB H300pa)K€HUS MpeaMeTa B
cobuparonieid JuH3e; HaOMIOJEHUE CIUIOMIHBIX M JMHEWYaThIX CIEKTPOB  U3JIYYEHUs):
CaMOCTOSITEIbHO COOMpaTh YCTAaHOBKY M3 W30BITOYHOTO Habopa 00OpYyIOBaHMS; ONMUCHIBATH XOJI
OTIBITA U €TO PE3YNbTaThl, POPMYIUPOBATH BHIBOJIBI,

—TIPOBOJIUTh NPU HEOOXOAMMOCTH CEpPHUI0 MPSMBIX H3MEPEHH, Ompeaensisi cpeaHee 3HaueHue
U3MepsieMoil BeMMUYMHBI ((POKYCHOE pacCTOSHUE CcOOMparolieil JITHH3bI); OOOCHOBBIBATH BEIOOD
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crioco0a U3MEepeHHs/U3MEPUTEIBHOTO TPHOOpa;

—IIPOBOJIUTh HCCJIEOBAHUE 3aBUCUMOCTEH (PU3MUECKUX BEIMYMH C HCIOJIb30BAHUEM MPSAMBIX
U3MEepeHuil (3aBUCUMOCTh IYTH OT BPEMEHHU IPH PABHOYCKOPEHHOM JBMKEHHUU 0Oe€3 HayabHOU
CKOpOCTH; MepHoja KoleOaHnH MaTeMaTHYeCKOro MasTHUKA OT JUIMHBI HUTH; 3aBUCHUMOCTH YIJIa
OTpaXEHMsI CBETa OT YyIVIa MaJeHUs W yrjia IOpeJoMJIEHUS OT yIVla MaJeHus): IUIaHUpOBAaTh
UCCIICIOBAaHUE, CaMOCTOSATENIBHO COOMpaTh YCTAHOBKY, (PMKCHUPOBaTb pe3yJbTaThl IOJIYYEHHOU
3aBHCUMOCTH (PU3NUECKUX BETUYMH C YUETOM 3alaHHON MOTPEUTHOCTH U3MEPEHUH B BUAE TAOIUI U
rpauKoB, JeJ1aTh BBIBOJIBI IO PE3YyJIbTaTaM UCCIIEJOBAHUS;

—TIPOBOJIUTH KOCBEHHBIC N3MEPEHUS (PU3NUECKUX BEIHUUH (CPEIHSS CKOPOCTh M YCKOPEHHUE Tela Ipu
PaBHOYCKOPEHHOM  JIBXKEHHMH, YCKOpPEHHE CBOOOJHOrO NajeHUs, >KECTKOCTb IPYXKHHBI,
KOO(QQHUIMEHT TPEeHHUsS CKOJBKEHHsS, MEXaHuyeckas paboTa M MOIIHOCTh, YacTOTa U IEPUOJ
KOJICOAHUH MaTeMaTHYeCKOro M MPYXHUHHOTO MasTHUKOB, ONTHYECKas CUiIa cOOMparoleil JIMH3bI,
paZMOaKTHBHBIA (POH): TUTAHUPOBATH H3MEPEHUs; COOMpPATh HKCHEPUMEHTAIBHYIO YCTAaHOBKY H
BBINOJIHATh MU3MEpPEHUs, Cleays MPeIOKEHHOW MHCTPYKLMHU; BBIUUCIATh 3HAYEHUE BEIUYMHBI U
AHAIN3UPOBATH MOJIYYEHHbIE PE3YIIbTATHI;

—Cc00:110/1aTh MpaBUJIa TEXHUKHU 0€30MacCHOCTH MpH padoTe ¢ 1ab0paTOPHBIM 000PYI0BaHUEM;

—pa3nuyaTb OCHOBHBIC TMPH3HAKM W3YYEHHBIX (U3MYECKHX MOJEJCH: MaTrepuaibHas TOYKa,
abCoJIIOTHO TBEPAOE TEJO, TOYCUHBIH MCTOYHHUK CBETA, JIy4, TOHKAs JIMH3a, IUIaHETapHas MOJEIb
aToMa, HyKJIOHHasl MOJIEJIb aTOMHOT0 S/1pa;

—XapaKTepHU30BaTh NPUHIUIBI JEHCTBUS U3YYEHHBIX IPUOOPOB M TEXHUYECKUX YCTPOICTB C ONOpOit
Ha UX OMHUCAHUA (B TOM YHUCIIE: CIIUIOMETD, JATYHKH TTOJI0KEHUS, PACCTOSIHUS U YyCKOPEHUS, paKeTa,
9XO0JIOT, OUKHU, MEPUCKOII, GoToanmnapaT, ONTUYECKHE CBETOBO/bI, CHEKTPOCKOII, 103UMETp, Kamepa
Bunbcona), ucmonb3ysi 3HaHUST O CBOMCTBAaX (M3MYECKUX SIBICHHH W HEOOXOIMMbIe (pu3mueckue
3aKOHOMEPHOCTH;

—MWCIONB30BaTh CXEMBl W CXEMaTHYHBIE pHUCYHKHM HW3YYEHHBIX TEXHHUYECKUX YCTPOWCTB,
U3MEPUTENIBHBIX MPUOOPOB U TEXHOJOTHUECKUX MPOLECCOB MPH PEIICHUH Yy4eOHO-TPAKTHUYECKUX
3a[a4; ONTHYECKUE CXEMBbI IJI IOCTPOEHUS HM300pakKeHUH B IUIOCKOM 3€pKaje U coOMparoleit
JINH3E;

—TMIPUBOJUTh TPUMEPBI/HAXOAUTh HH(AOPMAIMIO O TIpUMepax IMPAKTHIECKOTO WCIIOIb30BaHUS
¢u3nUecKux 3HAHUH B MOBCEIHEBHOM *KM3HM s oOecrneyeHHus 0e30MacHOCTU MPH OOpalleHUH ¢
npubopaMu W TEXHWYECKHMMH YCTPOHCTBAMH, COXPAHEHHUsS 370POBbS M COOJIOACHUS HOPM
HKOJIOTMUECKOTO TOBEJIEHUS B OKPYKAIOILEH CPELE;

—OCYILIECTBIISITh MOUCK MH(pOpMaLUU (PU3UUECKOTO COAEpKAaHUS B CeTH MIHTEpHET, caMOCTOSTEILHO
bopMynupys TOUCKOBBIM 3ampoc, HAXOJUTh ITYTH OIPEIEeIeHUs] JOCTOBEPHOCTH TMOITY4E€HHOU
UHOpPMAIIUK Ha OCHOBE MMEIOIIMXCS 3HAHUN M TOTTOJTHUTEIHHBIX UCTOYHUKOB,;

—MCIOJIb30BAaTh MPH BBHITIOJIHEHUHU y4eOHBIX 3aJaHUN HAYYHO-TIONYJISIPHYIO TUTepaTypy GU3NUYECKOTo
CONepKaHWs, CIPaBOYHBIE MaTepHajbl, pecypchl ceTd VHTepHeT, BIageTh MNpHEMAMH
KOHCIIEKTUPOBAHUs TEKCTa, peoOpa3oBaHus HH(POPMAIMK U3 OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

—Co3/1aBaTh COOCTBEHHBIE NHUCHMEHHBIE U YCTHbIE COOOIIEHHS Ha OCHOBE HHGpOpMaluu U3
HECKOJIbKUX HMCTOYHUKOB (PU3MUECKOrO CoJepkKaHus, MyOJIMYHO NPEACTaBIATh pPE3yNbTaThl
MPOEKTHOI MJIM UCCIIE0BATEIbCKOM AeSITENbHOCTH; IIPU 3TOM I'PaMOTHO HUCIIOJIb30BaTh U3yUEHHBIH
NOHATUIHBIN anmapaT U3y4aeMoro pasjena (PM3UKH U COMPOBOXKAATH BRICTYIUICHUE Mpe3eHTaluei ¢
y4€TOM 0COOEHHOCTEN ayJTUTOPUU CBEPCTHUKOB.

OLIEHMBAHMUE PE3YJIbTATOB OCBOEHU S [TPOT'PAMMBI

[TpoBepka u OlileHKa 3HAHMIA TPOXOTUT B XO/I€ TEKYIIUX 3aHSATHI B YCTHON WIJIM MMMUCEMEHHOM hopme.
dopmMaMu KOHTPOJISL SIBIISTIOTCS TPOMEKYTOUYHBIE W HMTOTOBBIE TECTOBBIC KOHTPOJBHBIC PaOOTHI,
CaMOCTOSITeNIbHBIE paOOThl; (PPOHTATIBHBIN W MHIUBUAYAJIbHBIA OMPOC; OTYETHI MO MPAKTHUYECKUM H
n1abopaTOpHBIM paboTaM; TBOPUYECKUE 3a/IaHUS.

JocTmwkenus: 00y4yaromuxcst OLEHUBAIOTCA B Iporiecce (PPOHTAIBHOTO M MHAWBUIYAIEHOTO KOHTPOJIS
Ha OOBIYHBIX YpOKaxX, B TIPOIECCE MPAKTHUYECKUX PAaOOT MO OKOHYAHUHM H3YYEHHUS KPYITHBIX TEM.
[TpoBepouHbie pPabOTHI MPOBOIATCS B MUCHMEHHOW ¢opMe, B BUIEC TECTOB (BapHaHTHI OTBETOB
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cokpamieHsl ¢ 4x g0 3x). 3amnaHupoBaHHBIE J1Aa0OpaTOpHBIE pabOTHl MOAJEKAT OIEHKE IO
YCMOTPEHHIO YUUTEIIS.

PesynbraTel 00yueHHs] JEMOHCTPUPYIOTCS O0YUYAIOMIMMCS C MCIOJIB30BAaHUEM JOCTYITHOTO €My BHUA
pPEUEBOM IEATEIILHOCTU B COOTBETCTBUU CO CTPYKTYpoil HapyueHus. [Ipu HeoOX0AMMOCTH BO3MOXKHO
YBEJIMUEHUE BPEMEHU Ha MOATOTOBKY OTBETA.

Ilpu onenke 3HaHui oOOywaroIIMXCsl Mpearnojaraercs ooOpallaTh BHUMAaHHWE Ha IPAaBUIIBHOCTb,
OCO3HAHHOCTb, JIOTMYHOCTh M JOKAa3aTEJIIbHOCTh B M3JI0KEHUM MaTepuasa, TOYHOCTh HCIIOJIb30BAaHUS
TEPMUHOJIOTHH, CAMOCTOSITEIbHOCTh OTBETA.

Hopmbi oyenok 3a ycmuulii omeem

Ouyenka «5» CTaBUTCS, €CIIH 00yJYaIOIIUNACS :

1) nokassiBaeT rIyOOKOE W TOJHOE 3HAHHE M IMOHUMaHHE BCEro 00bEMa MPOrpaMMHOIO MaTepHaa;

MOJTHOE TTOHMMAHHME CYIIHOCTH PAcCMaTPUBAEMBIX MOHSATHUM, SBJICHUM U 3aKOHOMEPHOCTEH, TECOpHUIA,
B3aUMOCBSI3Ei;

2) yMeeT COCTaBUTh MOJHBIA WM MPAaBUIbHBIH OTBET HAa OCHOBE H3YyYCHHOIO MaTepHaja; BBLICIATH
TJIABHBIE TIOJIOKCHHUS, CAMOCTOSITEIIBHO IMOATBEPXk/IaTh OTBET KOHKPETHBIMU MPUMEpaMHu, (pakTamw,
CaMOCTOSITENILHO U apTyMEHTHPOBAHO JIEJIaTh aHANIN3, 0000IIEHNUs, BHIBOIBI.
3) ycraHaBIMBaeT ~ MEXKIpEIMETHbIC (Ha  OCHOBE paHee  IMPUOOPETCHHBIX  3HAHUK) W
BHYTPUIIPEIMETHBIC CBSI3U, JEMOHCTPHPYET YMEHUE TBOPYECKU MPUMEHSTH MOJy4YeHHBbIC 3HAHUS B
HE3HAaKOMOM CUTYallHH;
4) ymeeT mocieq0BaTeIbHO, YETKO, CBA3HO, OOOCHOBAaHHO M O€30IMHO0YHO W3JaraTh Y4eOHBIH
MaTtepuai; JaBaTb OTBET B JIOTMYECKOM MOCJIENOBATEIBHOCTH C HCIOJIb30BAaHUEM IPHHATOU
TEPMHUHOJOTHH; JelaTh COOCTBEHHBIE BBIBOJBI; (OPMYNIHpPOBATH TOYHOE OIpeNeieHHEe U
WCTOJIKOBAaHUE OCHOBHBIX IOHSTHHA, 3aKOHOB, TCOPH; MPU OTBETE HE TOBTOPSET TOCIOBHO TEKCT
yueOHUKa, M3JaraeT Marepuall JUTEPaTypHBIM S3bIKOM; MPAaBUIBHO U OOCTOSITENFHO OTBEYAeT Ha
JIOTIOTHATEITLHBIC BOTIPOCHI YUUTEIS,
5) ymeeT caMOCTOSTEIbHO M PAIMOHAIBHO WCIOJIb30BaTh HATJSIHBIC IMOCOOHUS, CIpPaBOYHBIC
MaTepuaibl, Y4eOHWK, JOMOJTHHUTEIBHYIO JHUTEPATypy, IEPBOUCTOYHHUKH; TPUMEHATh CHCTEMY
YCIIOBHBIX O0O3HAYEHWIl TpHU BEACHUU 3alKCei, COMPOBOXKIAIOIIUX OTBET; HCIIOJIB30BAHUE IS
JI0Ka3aTeIbCTBA BBIBOIOB M3 HAOIOIEHHIA U OIBITOB.
Ouyenka «4» craButcs, eciv oOydarouncs:
1) moka3piBaeT 3HAHHWS BCEro M3YYCHHOTO MPOrPaMMHOIO Marepuaia, JgaéT TMOJHBIA |
MIPaBIJIbHBIN OTBET HA OCHOBE U3YUYCHHBIX TEOPUI; JOMYCKAET HE3HAUNUTEIbHBIE OITUOKU 1 HEJJOUETHI
IpU  BOCIIPOM3BEJCHUM H3YYEHHOTO Marepuaia, HeOONbIINe HETOYHOCTH IPH HCIOJIh30BAHUU
HAyYHBIX TEPMUHOB WM B BBIBOJaX U 0000IIEHUSX U3 HAOIIOICHUN U OTIBITOB;
2)  Marepuan u3JaraeT CBSI3HO, B OMPEICICHHON JIOTHUECKOW MOCIIEOBATEILHOCTH, MPH 3TOM
JOMyCKaeT OJHY HerpyOyro ommOKy wim He Ooiiee IBYX HEIOYETOB W MOXKET HMX HCIPaBUTh
CaMOCTOSITENILHO TIPU TPEOOBAHUM WM TMPH HEOONBIION MOMOIIM MpEeroaaBaress; MOATBEpPKIaeT
OTBET KOHKPETHBIMU ITPUMEPAMH; MPABUIHLHO OTBEUAET HA JIOTIOTHUTEILHBIC BOIIPOCH YUUTEIIS,
3) yMeeT CcaMOCTOSTENBHO BBIICIATH TJABHBIC TIOJOXKECHUS B HM3YyYCHHOM MaTepuaiie; Ha
OCHOBaHWHU (HaKTOB M NMPUMEPOB 0000IIATH, JeNaTh BHIBOJIbI, YCTAHABIMBATH BHYTPHIIPEIMETHBIC
CBSI3H,
4)  IeMOHCTpPHPYET yMEHHE MPHUMEHATh MOJy4YeHHBbIC 3HAHHWS HA MPAKTHKE B BHIOM3MEHEHHOMN
CUTyalluu, COONIOAAaTh OCHOBHBIC TMpaBWIA KYIbTYpbl YCTHOM pEYd U  COMPOBOXKIAIOIICH
MMCbMEHHOM, UCTIOJIb30BaTh HAYYHBIEC TCPMUHBI,
Ouyenka «3» cTaBUTCSA, €clii 00y4YarOIUCS:
1) ycBOMI OCHOBHOE COJIEpKaHKHE YyUeOHOro MaTepralia, HMeeT MPoOesbl B YCBOGHUH MaTepraia, He
MPETMSITCTBYIONINE NAThbHEHIIIEMY YCBOCHHIO MPOTPAMMHOTO MaTepHaa;
2) MaTtepual u3jiaraeT HeCHCTEMAaTU3UPOBAHHO, parMeHTapHO, HE BCET/Ia MOCICI0BATEIbHO;
3) NoKa3bIBaET HEJAOCTATOYHYIO CHOPMHPOBAHHOCTH OTACIBHBIX 3HAHMH W YMCHHU; BBIBOJABI U
00001IeHNS apTyMEHTUPYET c1abo0, TOMyCKaeT B HUX OIIMOKH.
4) nonmycTwyl OMIMOKA M HETOYHOCTH B HKCIOJIb30BAHUM HAyYHOUW TEPMHHOJIOTHH, ONPEACICHUS
MOHATHH J1al HEAOCTAaTOYHO YETKUE;
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5) He HCIOJB30BAJl B KAa4EeCTBE JIOKA3aTENIbCTBA BBIBOJBI M O0OOIICHUS W3 HAOJIIOJCHHM, (aKTOB,
OTIBITOB WUJIU IOMYCTHJI OIIUOKU MIPH UX U3JI0KECHUU;
6) MCHBITHIBACT 3aTPYAHCHUS B IPUMCHCHUU 3HAHUM, HEOOXOAUMBIX JIJISl PEIICHUS 3324 Pa3IHUHBIX
THUIIOB, IPU 0OBACHEHUU KOHKPETHBIX SIBJICHUN HAa OCHOBE TEOPUI U 3aKOHOB, HJI B MOATBEPKACHUN
KOHKPETHBIX MPUMEPOB MPAKTUIECKOTO TPUMEHEHUS TEOPUH;
7) OTBeyaeT HEMOJHO Ha BOMPOCH! yUuTels (YIIyCKast U OCHOBHOE), MJIM BOCIIPOM3BOIUT COJICPIKAHUE
TeKCTa y4eOHUKA, HO HEJIOCTATOYHO MOHUMAET OT/EIbHBIC TOJOKEHUS, UMEIOINE 3HAYCHUE B ATOM
TEKCTE;
8) oOHapyKMBaeT HEAOCTATOYHOE IMOHMMAHUE OTICIBHBIX TOJOKECHUH TNPU BOCIPOU3BEICHUN
TeKcTa ydyeOHHMKa (3amuceil, NMEepPBOMCTOYHUKOB) WM OTBEYACT HEIMOJIHO HAa BOIPOCHI YUUTEIs,
JIOITyCKasi OJTHY-1BE TPyObIe OMMOKH.
Ouyenka «2» CTaBUTCS, €CIIH 00yJYaIOIIUNICS :
1) He yCBOWII M HE PACKPBLI OCHOBHOE COJICPIKaHNE MaTepUaa;
2) He JenacT BBIBOJOB U 0000IEHHIA,
3) He 3HAET M HE MMOHMMACT 3HAYMTEIbHYIO WM OCHOBHYIO 4acTh MPOTPAMMHOIO Marepuaia B
npejenax MOCTaBIEHHBIX BOIPOCOB;
4) umeer cnabo CPOPMHUPOBAHHBIC W HEIMOJHBIC 3HAHUS W HE yMEET MPUMEHSTh MX K PEIICHHUIO
KOHKPETHBIX BOIIPOCOB U 33/1a4 10 00pasiy;
5) npu otBeTe (Ha OJMH BOIMPOC) JOIycKaeT Oojiee ABYX TIPyObIX ONIMOOK, KOTOPBIC HE MOXKET
UCIPABUTh JIAXKe MPHU MOMOIIY YIUTES.
Ilpumeuanue
e [lo okOHYaHMM YCTHOTO OTBETa OOYy4aIOIIErocs IMeJaroroM Aaércs KpaTKUW aHANIU3 OTBETa,
0O0BSBISICTCS MOTHUBHUPOBAHHAS OIICHKA. B0O3MOXXHO mMpuBIeYEeHUE APYTUX OOYyYaromMXcs AJis
aHaJM3a OTBETA, CAMOAHAIIN3, PEIJIOKECHNE OLIEHKH.
e OreHUBaHUE YCTHBIX OTBETOB OCYIIECTBIsIETCS Oe3 ydeTa HapyIIEHUH SI3BIKOBBIX/ PEUYEBBIX
HOPM, CBSI3aHHBIX C HEJOCTATKAMU MPOU3HOCUTENHHOW CTOPOHBI peud (MPOU3HOIIECHUE 3BYKOB,
BOCTIPOM3BEJICHUE CIIOB CIIO)KHOM CIIOTOBOWM CTPYKTYpbI, WHTOHAIIMOHHBIX W PUTMHYECKHUX
CTPYKTYD U JIp.).
Hopmbl oyenku nucomennwvix pabom.
Ouyenka «5» craBuTC, e€clii 00y4JaroIuincs:
1) BBINOJIHWI paboTy 06€3 OUIMOOK U HET0UETOB;
2) JIOMyCTUII He 0oJiee OIHOTO HeJ0YeTa.
Ouyenka «4» CTaBUTCS, €CIIH 00yUYaOIIHUIACS BBIMOIHUI pabOTy MOJHOCTHIO, HO JOMYCTHII B HEM:
1) e Gosee oJHOM HErpyOOIi OIMIMOKU U OJHOTO HEOYETA;
2) wiud He 0ojiee ABYX HEI0YETOB.
Ouyenka «3» cTaBUTCA, €ClI OOYUYAIOIIUICS MPAaBUIBLHO BHITIOJHIII HE MEHEE MOJIOBUHBI PabOThl WK
JIOTTYCTHT:
1) He Gonee nIBYX rpyOBIX OIIUOOK;
2) wnu He OoJiee 0IHOM TPpy0Oii U OTHON HErpyOOil OIUOKK M OJTHOTO HEJA0YEeTa;
3) wum He Ooee IBYX-TpeX HErpyObIX OIINOOK;
4) wnu OHOM HerpyOoii OMIMOKU U TPEX HEJJ0YETOB;
5) WU npu OTCYTCTBUU OIIMOOK, HO MPH HAJIMYMU YETHIPEX -TISITH HEJOYETOB.
Ouyenka «2» CTaBUTCS, €CIIH 00yUYaIOIIUNICS :
1)a0nyCcTHII YKCIIO OMMOOK M HEIOYETOB, MPEBOCXOAIIECEe HOPMY, IPU KOTOPOU MOMKET
OBLIThH BBICTABJIEHA OLIEHKA «3»;
2)WJIH €CITU TIPABUJIBHO BBITIOJIHAJI MEHEE MOJIOBUHBI PAa0OTHI.
Ouyenka «1» craBuTCs, €CIM 00yUYaAIOIIUNCS :
1) He HpUCTyNal K BHITOJHCHHUIO PabOTHI;
2) WM TPaBWIBHO BBITOMHUI He Oosiee 10 % Bcex 3a1aHMid.
Ilpumeuanue.
e VYuureab UMEET MPaBo MOCTABUTh 00YYAIOIIEMYCs OLICHKY BBIIIE TOM, KOTOpas MpelycMOTpeHa
HOpMaMHU, €CJIM UM OPUTMHAJIBHO BBIMOJIHEHA padoTa.

22



e OlueHKH C aHAJIM30M JIOBOJATCS JI0 CBEACHUS O00YYAIOIINXCs, KaK MPaBHIIO, Ha MOCIEAYIOIEM
ypOKe, mpeycMaTpuBaeTcsa paboTa HaJl OIIMOKaMH, YCTpaHEHUE MPOOEIoB.
e OrleHKka HE CHWXKAETCS 3a TpaMMaTHUYECKHEe W Aucrpaduyeckue OIIMOKH, JOMYIICHHBIC B
pabote. VCKIIOYECHUsT COCTABIIIIOT CIIydad HAIUCAHUS TEX CIOB U CIIOBOCOYETAHUH, KOTOPBIC
IIMPOKO HCIIONB3YIOTCS HAa YypoKax (M3HMKH. YUUTBHIBas OCOOEHHOCTH JETeH C TSKEIBIMU
HApYIICHUSIMUA DPEYH, JONMYCKAeTCsl Hanuyhe | WCIpaBlIeHHS TpPU YCIOBUU IMOBTOPHOH 3ammcu
KOPPEKTHOTO OTBETA.
e  OmuOKku, 00YCIIOBIICHHBIC TSHKEIBIMUA HAPYIICHUSIMH PEUYH U MMHUChMa, CIIEAYEeT paccCMaTpUBaTh
WHIMBUIYAIBHO JUIS KaXJ0ro oOydatomerocs. CrnenuduuecKuMu Ui HUX OIIMOKaMH SIBIISTFOTCS
3aMeHa COTJIACHBIX, HMCKAKCHHE 3BYKOOYKBEHHOTO COCTaBa CJIOB (TPOIYCKH, MEPECTaHOBKH,
no0aBiieHUs], HEIONMChIBAaHUE OYKB, 3aMEHa TJIaCHBIX, IPy00e UCKaXKEHHUE CTPYKTYpHI ciioBa). [Ipu
BBICTABJICHUU OIICHKH BCE OJHOTHITHBIC CIEUU(PUYCCKUE OIIMOKU MPUPABHUBAKOTCI K OIHOH
opdorpaduyeckoit omuodke.
e Jlpu HEOpEKHOM BBINIOJHEHUH NHCHMEHHBIX pPa0OT, OOJBIIOM KOJMYECTBE HCIIPABICHUH,
UCKQ)XCHUI B HauepTaHUM OYKB OIICHKAa CHW)KAETCs HAa OJMH Oajll, €CIM 3TO HE CBS3aHO C
HapyIIECHHEM MOTOPHKH Y 00yJarOIINXCS.
Kpumepuu evicmagnienusn oyenok 3a nposepoutbvle mecmol.
o Bpems BbinmonHenus rectoBoid padotsl u3 10 Bonpocos: 10-15 muH.
o Bpems BbinmonHenus rectoBoid padotsl u3 20 Bonpocos: 30-40 muH.
77-100% - mpaBHIILHBIX OTBETOB OIICHKA «5»
52-76% - npaBUILHBIX OTBETOB OIIEHKA «4»
27- 51% - nmpaBUIBHBIX OTBETOB OIICHKA «3)
0— 26% - nmpaBUIILHBIX OTBETOB OIICHKA «2»

TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
No HamvenoBanue pasieios n Konu4yecTBo yacos DJIEKTPOHHBIE
n/n TEeM IporpaMmabl Bcero  Kourpoasusie gg:eKane f)légg):)o(:fal::lbﬂble
padoThI paGoThi pecypebi
Paznen 1. ®u3nka u eé posib B NO3HAHUU OKPY’Kal0Lero Mupa 6
11 ®dusurka - Hayka 0 pUpoje 2 https://m.edsoo.ru/7f416194
1.2 duznyecKue BeTNUUHbI 2 1 https://m.edso00.ru/7f416194
13 EcTtecTBeHHOHAYUHBIN METO/ 5 1 bubnmoreka [JOK
TTO3HAHUS https://m.edso00.ru/7f416194
Pa3nen 2. [lepBoHayaIbHbIE CBEAEHUS O CTPOEHHH BellecTBa 5
2.1 Crtpoenue BemecTna 1 https://m.edso0o.ru/7f416194
59 JIBr>keHre U B3auMOIeHCTBHE 9 1 bubmuoreka [{OK
YacTHUIl BEIIeCTBA https://m.edso0.ru/7f416194
53 ArperaTHbl€ COCTOSIHUS 5 bubmuoreka [IOK
BEILIECTBA https://m.edsoo.ru/7f416194
Pa3znen 3. /IBu:keHune u B3auMojeiicrue tea 21
3.1 MexaHHuecKoe IBIKEHUE 3 https://m.edso00.ru/7f416194
3.2 Wueprus, macca, TNIOTHOCTh 4 https://m.edso0.ru/7f416194
3.3 Cwita. Bunpl cun 14 1 https://m.edso00.ru/7f416194

23



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

Pa3nen 4. /laBiieHue TBEPABIX TeJ, :KUAKOCTel U razop 21

Hasnenue. [lepenaua

4.1 JIaBJICHUS TBEPIBIMU TEIIAMH, 3 bubmorexa LOK
https://m.edsoo.ru/7f416194
KUAKOCTAMHU U Ta3aMu
4.2 JlaBIIeHUE KUIKOCTH https://m.edsoo.ru/7f416194
4.3 ATMmochepHoe TaBieHne https://m.edsoo.ru/7f416194
44 JleicTBUE KUAKOCTH U raza Ha 7 1 3 bu6nunorexa LIOK
MOTPYKEHHOE B HUX TEJIO https://m.edso00.ru/7f416194
Paznen S. PaGora u MomHOCTh. JHeprust 12
5.1 PaGora 1 mouHOCTH 3 https://m.edsoo.ru/7f416194
5.2 [IpocThie MexaHU3MBI 5 https://m.edso0o.ru/7f416194
5.3 MexaHnuueckasi SHeprus 4 1 https://m.edsoo.ru/7f416194
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB 68 3 12
1O [TPOT'PAMME
8 KJIACC
N HanmenoBanme KosmnuecTBo yacos DJIeKTPOHHbIE
pa3aesioB U TeM (undposbie)
n/n Bcero Kontponbubie  IpakTuueckme
NMpPoOrpaMmblI paBoTe: paBoTe: o0pa3oBaTejibHbIE
pecypchbl
Pa3nen 1. TenJioBble siBjieHust 28
11 CrtpoeHue u cBolicTBa 7 bubmmorexka HOK
BEILECTBA https://m.edsoo.ru/7f4181ce
1.2 TennoBsie poIeCcCh 21 1 5 https://m.edsoo.ru/7f4181ce
Paznen 2. DnekTprnyeckue 1 MAarHUTHBIE siBJIeHUust 37
DNEeKTpUUECKUE 3apsbl.
2.1 3apsoKeHHBIC Tela U UX 7 1 bubmorexa [IOK
B3AHMOJCHCTRHE https://m.edsoo.ru/7f4181ce
99 [TocTossHHBIHM 20 1 7 bubmuoreka [{OK
3JIEKTPUIECKUN TOK https://m.edsoo.ru/7f4181ce
2.3 MarHuTHbIE SIBIICHUS 6 1 15 https://m.edsoo.ru/7f4181ce
54 DneKTpoMarHuTHas 4 bubmmoreka [JOK
WHYKIUS https://m.edsoo.ru/7f4181ce
PesepsHOe Bpems 3
OBILEE KOJIMYECTBO 68 3 145
YACOB 110 [TPOTPAMME
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9-10 KUIIACC

Ne HaumMeHoBaHue pa3iesioB U KosmmiecTBo 4acos JJICKTPOHHbIE
n/n TEM TpOTpaMMBl Bcero |Kontpoannwie [Mpakruueckne f)lgl/[)g)fo(::ab::])]bﬂb]e
padoThI padoThl pecypcbl

Pa3znen 1. Mexanuueckue aBiaenus 40

11 MexaHudeckoe ABMXEHUE U 10 1 bubnuotexa [JOK
CIOCOOBI €0 OMHUCAHUS https://m.edsoo.ru/7f41a4a6

1.2 BzaumopeiicTsue Tei 20 1 https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXPAaHEHHS 10 https://m.edsoo.ru/7f41a4a6

Pa3zgen 2. MexaHnuecKHe KoJe0aHu

1 M BOJIHBI 15

2.1

MexaHn4deckue KonebaHus

7

https://m.edsoo.ru/7f41a4a6

2.2

MexaHuueckne BOJIHBI. 3BYK

8

1

https://m.edsoo.ru/7f41a4a6

Pa3zgea 3. DjiekTpoMarHuTHoe moJie

H 3JICKTPOMArHUTHBIC BOJIHbI 6

31 DIIEKTPOMArHUTHOE MOJIE U 5 2 bubnuoreka [IOK
3JIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Pa3nen 4. CBeToBbI€ AABJIEHUSA 15
41 3aKOHBI pacpOCTPaHEHUs 6 2 bubnmnoreka [HOK
CBeTa https://m.edsoo.ru/7f41a4a6
4 JIMH3BI U ONTUYECKHE 6 3 bu6anoreka IIOK
npudopbI https://m.edsoo.ru/7f41a4a6
43 Pasnoxxenune 6enoro ceera B 3 2 bu6anoreka LIOK
CIIEKTP https://m.edsoo.ru/7f41a4a6
Pazgen 5. KBanTtoBble siBJIeHUA 17
51 Hcnyckanue U MOTIIOICHUE 4 1 bubmuoreka [JOK
CBETAa aTOMOM https://m.edsoo.ru/7f41a4a6
5.2 Ctpoenune aToMHOTO sipa 1 https://m.edsoo.ru/7f41a4a6
5.3 SnepHble peakyun 1 1 https://m.edsoo.ru/7f41a4a6
Pa3nea 6. [loBTOpuTe1bHO-00001IIAK0IIM I MOYJIb
[ToBTOpenue u 0600IIEHNE
6.1 coJiepKaHus Kypca pU3NKu 9 2 bubmorexa [TOK
52 7-9 K1ace https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 9
OBIIEE KOJIMYECTBO YACOB 102 3 97

I10 ITPOTPAMME
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