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NNOACHUTEJIbBHAS 3AIINCKA

[Iporpamma no ¢pu3mke Ha ypoBHE OCHOBHOT'O OOILEro 0Opa3oBaHMs COCTaBJIECHA Ha OCHOBE
MOJIOKEHUH © TpeOOBaHWM K pe3yiabTaTaM OCBOSHHS Ha 0a30BOM YpPOBHE OCHOBHOM
obpasoBarenbHON Tporpammel, nipeacTaBieHHbIX B PI'OC OO0, a takxke ¢ yuétoM (enepanbHOM
paboueii nmporpammsbl Bocniutanust 1 Konueniuu npenogaBanust yueoHoro npeamera «Dusnkay.

Copneprxanue mporpaMmsl 1o (U3MKe HaNpaBiIeHO Ha (OPMHUPOBAHKE €CTECTBEHHOHAYYHOMH
IPaMOTHOCTH OOYYaIOIIMXCS UM OpraHU3alUio0 W3ydeHHs] (U3UKH Ha JesITeIbHOCTHOH ocHOBe. B
nporpaMMe 1o pu3NKe yYUTHIBAIOTCS BO3MOXKHOCTH y4E€OHOT0 IIpeIMETa B pealiu3aluy TpeOoBaHUii
OI'OC OO0 k miaHUPyEeMbIM JTUYHOCTHBIM M METANpeIMETHBIM pe3yibTaTaM OO0Y4eHHs, a TaKxKe
MEXIIPEIMETHBIE CBSI3U €CTECTBEHHOHAYUHBIX YUEOHBIX MPEIMETOB Ha YPOBHE OCHOBHOT'O OOIIETro
o0OpazoBaHwUsI.

[IporpamMmma mo Qu3uKe ycTaHaBIMBAeT paclpeleieHre y4yeOHOro marepuana Mo Trojaam
o0yueHus (1o Kjaccam), mpeyiaraeT MIPUMEPHYIO MOCIIEA0BaTeIbHOCTh U3YUEHHUS TEM, OCHOBAaHHYIO
Ha JIOTHKE Pa3BUTHS NMPEIMETHOTO COAEPIKAaHUSA U YUETe BO3PACTHBIX OCOOCHHOCTEN 00yUarOIUXCs.

[Tporpamma no ¢u3nke pazpaboTaHa C LENbI0 OKa3aHHUsI METOINYECKON TOMOIIM YYUTENIO B
cO37aHNHU paboueit mPOrpaMMbl 10 yUeOHOMY TIPEAMETY.

Ousmka SBISETCS CUCTEMOOOPA3YIOIIMM JJIsi €CTECTBEHHOHAYUHBIX Y4YEOHBIX IPEIMETOB,
MOCKOJIbKY (PM3UYECKHE 3aKOHBI JIS)KAT B OCHOBE IPOLIECCOB M SBJICHHUH, M3y4aeMbIX XHUMHEH,
Ouosorueit, actpoHomMued u (usnyeckor reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO
KapTUHY MHpa, IIPeIOCTaBIIsIeT Harboiee sicHble 00pa3iibl MPUMEHEHHS HAyYHOTO METO0/1a IIO3HAHUS,
TO €CTh CIT0c00a MOTY4YEHHUs JOCTOBEPHBIX 3HAHUN O MUpE.

OnHa w3 TIaBHBIX 3a1a4 (pusnueckoro oOpa3oBaHUS B CTPYKType oOImiero oOpa3oBaHUS
COCTOMT B (JOPMUPOBAHUH €CTECTBEHHOHAYYHOI IPaMOTHOCTH U MHTEpeca K HayKe y 00y4Jaroluxcsl.

Uzyuyenue ¢u3uku Ha 0a30BOM ypOBHE MpEArojaraeT OBJIaJCHHE CIEIYIOIIUMHU
KOMITIETEHTHOCTSIMH, XapaKTEPHU3YIOLUTMMH €CTECTBEHHOHAYYHYIO TPaMOTHOCTb!

HAYYHO OOBSACHSATH SIBIICHUS;
OLIGHUBATh U IOHUMATh 0COOEHHOCTH HAyYHOTO UCCIIEIOBAHMS;
UHTEPIPETHPOBATH JAHHBIE U UCIIOIB30BaTh HAYYHBIE I0OKA3aTEIbCTBA ISl IOJTYUYCHHUS BBIBOIOB.

Ilenmn wu3ydeHus (PU3MKKM Ha YPOBHE OCHOBHOTO 0OIIEero oOpa3oBaHHsS OIPEICICHBI B
Konnenuuu npenonaBanus yuebHoro mnpeamera «Pusmka» B 00pa3oBaTeNbHBIX OpPraHU3ALUAX
Poccuiickoit @enepanuy, pealu3yOIIUX OCHOBHBIE —00IIe00pa3oBaTeiIbHBIE MPOTPAMMBI,
yTBepKAEHHON pemeHueM Komnerun MunnctepcTBa mnpocemieHus Poccuiickoit ®enepaunn
(mpotoxou ot 3 nexadbpst 2019 r. Ne [TK48H).

Henu nzydyenus pU3NKH:
npruoOpeTeHne HHTepeca U CTPEMIICHHS 00YJaIOIUXCs K HAyYHOMY M3y4YSHHIO TIPUPO/IbI, pa3BUTHE
UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
pa3BUTHE TNPEACTABICHUI O HayYHOM METOJie MO3HAaHUS U (HOPMHUPOBAHHUE HCCIIECAOBATEIHCKOTO
OTHOIIEHHS K OKPY>KAIOLINM SIBJICHUSIM;

(dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3yibTaTa U3yuyeHHs] OCHOB CTPOCHMS MaTepUu U
(byHAaMEHTATBHBIX 3aKOHOB (PH3UKH;

(dbopMupoBaHUE MPEACTABICHUHN O pOJIK (GPUUKU AJISl pA3BUTHSI JPYTUX €CTECTBEHHBIX HAYK, TEXHUKU
1 TEXHOJIOTH;

pa3BUTHE TPEJCTABICHUH O BO3MOXHBIX cepax Oymymieil mpodecCHoHANbHOW ACSITEIHHOCTH,
CBSI3aHHOU C (PU3HMKOH, MOATOTOBKA K JTaIbHEHIIEMY 00yUEHHIO B 3TOM HalpaBJICHUH.
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JlocTrKeHHe ATUX TIeJIeH MPOorpaMMBI 1o (PU3UKE Ha YPOBHE OCHOBHOTO OOIIIET0 00pa3oBaHuUs
o0ecreunBaeTcs peleHueM CIeAYIOMUX 3a1a4:
npuoOpeTeHne 3HAHUH O JHUCKPETHOM CTPOCHHMHM BEIIECTBA, O MEXaHWYECKUX, TEIJIOBBIX,
AIIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHHSIX;
NpUOOpEeTEeHNE YMEHHUM ONUCHIBaTh U OOBACHATH (PU3WYECKUE SIBICHUS C MHCIOJIb30BAHUEM
IIOJIyYCHHBIX 3HAHU;
OCBOEHHE METOJOB pEILIECHUS MPOCTEUINUX pacUETHBIX 3a/Jad C HCIOJIb30BaHUEM (PHUINUECKUX
MO/IeJIeH, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a7a4;
pa3BUTHE YMEHHI HaOII0AaTh IPUPOIHBIC SIBICHUS U BBIIOJIHATH OMbBITHL, Ja00paTOpHbIe padOThl 1
JKCIIEPUMEHTANIbHBIE UCCIIEIOBAaHUS C UCIIOIb30BAaHUEM N3MEPUTENBHBIX TPHUOOPOB;
OCBOCHHE MPUEMOB paboThI ¢ HH(popMaren HU3NIECKOTO COJEPKaHMs, BKIOUass HH(OPMAITUIO O
COBPEMEHHBIX JOCTHKEHUIX (U3UKH, aHATU3 U KPUTUYECKOE OIIeHUBaHHe HH(OpMaInH;
3HAKOMCTBO €O cdepamu MpodecCHOHATBHOW JCATENHHOCTH, CBS3aHHBIMU C (U3UKOH, H
COBPEMEHHBIMH TEXHOJIOTHUSIMU, OCHOBAaHHBIMHU Ha TOCTHXKEHUSAX (PU3NUECKON HAYKH.

Ha m3yuenue ¢usmku (6a30BbII ypOBEHb) Ha YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUS
orBojuTcs 238 yacoB: B 7 kiacce — 68 gacoB (2 yaca B HeZleNi0), B 8 kiacce — 68 vacoB (2 gaca B
HEJIETIO), B 9 KJacce - 102 yaca 3 yaca B HEJIEITI0).

[Ipennaraemplii B mporpamme 1o (Gpu3MKe MmepedeHb J1adOpaTOPHBIX PadOT M OMBITOB HOCHT
PEKOMEHAATENbHbIN XapakTep, YUUTENb JefaeT BEIOOp MpoBeIeHUs 1aO0paTOPHBIX padoT U ONBITOB
C Y4€TOM MHAMBHUIYaTbHBIX 0COOEHHOCTEH OOYUYaIOIIMXCs, CIUCKA SKCIIEPUMEHTAIBHBIX 3a/laHHH,
npeJUiaraéMbIX B paMKax OCHOBHOTO TOCY/IapCTBEHHOTO SK3aMeHa 10 (pH3HKe.
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COJAEPKAHUE OBYYEHUA

7 KIIACC

Paznen 1. ®u3uka v €€ posib B MO3HAHUU OKPYKAKILET0 MUPA.

®uszuka — Hayka O mnpupoze. SBneHus npupoabsl. Ousznueckue SIBICHUS: MEXaHHUYECKHUE,
TEIJIOBBIC, IIEKTPUUECKHE, MATHUTHBIEC, CBETOBHIE, 3BYKOBBIE.

Ousnueckue BeNWYMHBL. M3MmepeHue ¢usznyeckux BenuyuH. Duszmdeckue NpuOOPHI.
[TorpemHocTs u3MepeHuii. MexxayHapoHas CUCTEMA €IUHUII.

Kak ¢usuka u npyrue ecrecTBeHHbIE HAyKU U3y4aroT npupoy. EcTecTBeHHOHayuHBIN METOA
MO3HAHUS: HAOIIO/IEHNE, TOCTAHOBKA HAYYHOTO BOIPOCA, BBIIBHKCHHUE THUIIOTE3, SKCIIEPUMEHT IO
MPOBEpPKE THIOTE3, OOBSICHEHHE HalOmonaeMoro siBieHus. Onucanue (QU3NMYECKHX SBICHUH C
IIOMOIIBIO MOJIEJIEH.

Hemoncmpayuu.

Mexanuueckue, TEII0BbIe, HNEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUS.

duznyeckue MpruOOPsI U MPOIEAYypa MPSIMBIX H3MEPEHUN aHAIOTOBBIM U IU(DPOBBIM TPHOOPOM.
Jlabopamopnwvie pabomot u onvimel.

Omnpenenenue HeHbl JeIeHUs UIKaIbl K3MEPUTEIHLHOTO MPUOOpa.

H3mepeHue paccTosHUMN.

W3mepenne 00bEMa KUAKOCTH U TBEPIOTO Tea.

Onpenenenne pa3MepoB MAJIbIX TEJ.

W3mepenne TeMneparypsl IpU NOMOILIHN XKUAKOCTHOTO TEPMOMETPA U TATUNKA TEMIIEPATYPBHI.

[IpoBeneHue wuccienoBaHusi MO MPOBEPKE THUMOTE3bl: JATBHOCTH MOJETA IIAPUKA, IMYIIEHHOTO

TOPU30HTAIILHO, TeM OO0JIbIIe, YeM OOJIbIIe BHICOTA MYCKA.

Pasznea 2. [lepBoHayaibHbIE CBEJACHUS 0 CTPOCHUU BellleCTBA.

CrpoeHnue BemecTBa: arToMbl U MOJIEKYJIBI, UX pa3Mepbl. ONbITHI, JOKA3bIBAIOIINE TUCKPETHOE
CTPOEHHE BEIIECTBA.

JBwxenue wyacTtul BemecTBa. CBS3b CKOPOCTH JBMIKEHHUS 4YACTUIl C TeMIEpaTypou.
bpoyHoBckoe nBwkenue, auddys3us. BzaumopeicTBME dYacTHIl BEIIECTBA: NPUTSHKCHUE |
OTTAJIKUBAHUE.

ArperatHble  COCTOSIHMSI ~ BEIIECTBA: CTPOEHHUE Tra30oB, IKUAKOCTEH ©W  TBEPHBIX
(KpUCTaNIMYECKUX) Tel. B3auMOCBSI3b MEXIYy CBOWCTBAMU BEIIECTB B PAa3HBIX arperaTHbIX
COCTOSTHUSIX U UX aTOMHOMOJIEKYJISIPHBIM cTpoeHreM. OCOOEHHOCTH arperaTHbIX COCTOSHUM BOJIBI.

Hemoncmpayuu.

Ha6mronenne 6poyHOBCKOTO JIBHKEHUS.
Hab6mronenue nuddys3un.
Habmronenue siBineHuii, 00bACHIIOMUXCS MPUTSHKEHUEM WIIM OTTAJIKMBAHUEM YacTHUIl BEIIECTBA.

Jlabopamopnwvie pabomot u onvimel.

Onenka quaMerpa aToMa METOJIOM PSIIOB (C MCIIOJIb30BaHUEM (hoTorpaduii).
OnBbITHI 1O HAOIIOIEHUIO TETIOBOTO PACIIUPEHUS Ta30B.
OnbIThI 1O OOHAPYKEHUIO TEUCTBUS CUJI MOJIEKYJISIPHOTO IPUTSKEHUSI.

Paznen 3. /IBu:keHHe U B3aUMO/ieilicTBHE TeJl.

Mexanunueckoe aBuxeHue. PaBHomepHoe u HepaBHOMepHOE ABUxkeHUEe. CkopocThb. CpenHsist
CKOPOCTb MPU HEPABHOMEPHOM JIBH>KEHHUH. Pacuét myTu U BpeMeHU JABUKECHUS.

SBnenune nnepuuu. 3aKOH UHEPIIMU. B3anMoielicTBre Te Kak MTpUYMHA U3BMEHEHHS] CKOPOCTH
JIBWKEHHs Ten. Macca kak Mepa mHepTHOCTH Tena. IlnotHocTe BemiecTBa. CBsA3h IUIOTHOCTH C
KOJIMYECTBOM MOJIEKYJ B eIMHUIIe 00BEMA BEIeCTBa.
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Cuna kak XxapakTepucTHKa B3auMoiercTBus Tei. Cua ynpyroctu u 3akoH ['yka. 3mepenue
CUJIBI C TIOMOIIIbIO AUHAMOMETpA. SIBJIeHHE TATOTEHUs U cuia TsbkecTh. Cuia TSXKECTU Ha JPYrux
mnaHerax. Bec Ttema. HeBecomocTh. CliokeHUE CHII, HANpaBICHHBIX [0 OJHOM MpPsSMOM.
PaBHopelicTByromas cuii. Cusa tpeHus. TpeHue CKOIbXEHUs U TPeHUE OKoA. TpeHune B mpupoie u
TEXHUKE.

Hemoncmpayuu.

Habmronenrne MeXaHU4eCKOTo IBHXKEHUS Tela.

N3MepeHnne CKOpOoCTH MPSAMOJIUHEMHOTO JBUKECHUS.
Habmtoienue siBieHUs] UHEPIIUH.

Habmionenne n3MeHeHus: CKOPOCTH MPH B3aMMO/ICHCTBHH Tell.
CpaBHeHHE Macc MO B3aUMOJEHCTBUIO TEll.

CiokeHue cuJjl, HallpaBJICHHBIX 1O OJHOW MPSIMOMA.

Jlabopamopnuvie pabomot u onvimel.

Omnpenenenne CKOPOCTH PABHOMEPHOTO JBIDKEHUS (IIapyKa B KUIKOCTH, MOJIENH dIEKTPUIECKOTO
aBTOMOOWJIS M TaK Jajiee).

Ornpenenenne cpeHeit CKOPOCTH CKOJIBKEHUS OpyCcKa HIIH IIapuKa M0 HAaKJIOHHOU IITIOCKOCTH.
OrnpezeneHne MIOTHOCTHA TBEPJOTO TeENA.

OMnBITHI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTsoKeHUs (aedopmanun) NpyKUHBI OT TIPUI0KEHHOM
CHUJIBL.

OnbIThl, AEMOHCTPUPYIOLIUE 3aBUCUMOCTh CHJIbI TPEHUSI CKOJBXKEHUS OT Beca Tela M Xapakrepa
CONPUKACAOIINXCS TOBEPXHOCTEH.

Pa3nen 4. /laBienue TBEPABIX TeJl, AKUAKOCTEH U Ta30B.

Hasnenne. CriocoObl YMEHBIIICHHSI U YBEIWUEHUs NaBieHus. JlaBieHue raza. 3aBUCHMOCTD
JaBJieHUs ra3za oT o0béMa, Temrieparypsl. [lepenada gaBneHus TBEPABIMHU TellaMU, KUIKOCTSIMH U
razamu. 3akoH [lackans. [lHeBMaTMyeckue MalIMHBL. 3aBUCUMOCTb JABJICHHS JKHJIKOCTH OT
riyounsl. ['uapocrarnyeckuit mapagokc. Coodmaromnpecst cocyasl. I napaBindecKkue MeXaHu3MBbl.

AtMocdepa 3emnu u arMmocdepHoe naBineHue. [IpUYMHBI CYIIECTBOBAHUS BO3IYIITHOM
o6onoukn 3emmu. OmbiT Toppuuemmu. U3mepenuwe armochepHOTro AaBieHHUS. 3aBHUCHMOCTD
aTMoc(epHOTro IaBiIeHUsl OT BBICOTHI HaJl ypoBHEM Mops. [Ipubopsl 1uist u3Mepenust arMochepHoro
JIABJICHUSI.

JleiicTBUE )KMIKOCTH U ra3a Ha MOTIPYKEHHOE B HHMX Teno. BelTasnkuBaronas (apXxumenoBa)
cuna. 3akoH Apxumena. [InaBanue Ten. BoznyxomnnaBanue.

Hemoncmpayuu.
3aBUCUMOCTb JaBJICHUS ra3a OT TEMIIEPATYPBHI.

[lepenaua naBieHuUs )KUJKOCTBIO U Ta30M.

Coo0maronyecs: CoCy/Ibl.

I'mapaBauyeckuit mpecc.

[IposiBineHue neicTBHst aTMOC(HEPHOTO JaBICHUSI.

3aBHCUMOCTh BBITAIKUBAIOLIECH CHIIBI OT 00BbEMA MOTPYKEHHON YaCTH TeNa U MIIOTHOCTH KUJIKOCTH.
PaBeHCTBO BBITAJIKUBAIOIIECH CUIIbI BECY BEITECHEHHOM KUIKOCTH.

VcnoBue miaBaHWs TeN: IUIABAHUE WM IOTPYKEHUE TeJI B 3aBUCUMOCTH OT COOTHOUIEHUS
IJIOTHOCTEN TEJIa U AKUJKOCTH.

Jlabopamopuvie pabomul u onvimol.

HccnenoBanue 3aBUCMMOCTH Beca Tejia B BoJIe OT 00bEMa MOrpyXKEHHOMN B )KUJIKOCTh YaCTH Tea.
OnpeneneHrie BEITATKUBAIONIEH CUIIbI, IEUCTBYIONICH HA TEJIO0, MOTPYKEHHOE B KUJIKOCTb.



3.

4.

(98]

l.
2.

IIpoBepka HE3aBUCHUMOCTH BBITAJKUBAIOIIEH CHUJIbI, IEUCTBYIOIIECH HA TEJIO B KUJKOCTH, OT MACChI
Tena.

OnbITEL, JIEMOHCTPUPYIOLIME 3aBUCUMOCTb BBITAJKHUBAIOLIEH CHUJIbI, JECUCTBYIOIIEW Ha TEJIO B
KUAKOCTH, 0T 00BbEMA MOTPYKEHHOHN B )KUJIKOCTh YACTH TeJa U OT INIOTHOCTH JKUKOCTH.
KoHcTpynpoBaHue apeoMeTpa Wik KOHCTPYUPOBAHUE JIOJKHU U ONIPEENIEHNE €€ rPy30M0bEMHOCTH.

Pa3nea 5. PaGoTa m MOIIHOCTB. JHEprus.

Mexanuueckast pabota. MOIIHOCTb.

[TpocTeie MexaHU3MBI: phIyar, 0JOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuiio paBHOBecUsl pbluara.
[IpumeneHue npaBuiia paBHOBECHUS pblyara K 0J10Ky. «3050Toe npaBmiio» Mexanuku. KITJ] mpocTeix
MexaHu3MoB. [IpocTbie MeXaHU3MBI B OBITY U TEXHHKE.

Mexanunueckast sHeprusi. Kunetnueckass M noreHuuanbHas sHeprud. [IpeBpaienue oaHoro
BHJIa MEXAHUYECKOMN YHEPTUH B IPYroi. 3aKOH COXPAHEHUS SHEPTUHU B MEXAHHKE.

Hemoncmpayuu.

[IpuMepsl MPOCTHIX MEXaHU3MOB.

Jlabopamopuvie pabomul u onvimol.

Omnpenenenne paboOThl CUJIbI TPEHUS MPU PABHOMEPHOM JBUKEHHHM Tejla 1O TOPU30HTaIbHOU
MOBEPXHOCTH.

UccnenoBanue ycnoBuid paBHOBECHS phluara.

N3mepenue K11/ HaKIOHHON MIIOCKOCTH.

N3ydeHune 3aKkoHa COXpaHEHUS] MEXaHUYECKON YHEPTHH.

8 KUIIACC
Pa3nen 6. TenyioBble ABJIEHUS.

OCHOBHBIE TMOJOKEHUS MOJEKYISIPHO-KMHETUYECKON TEOpUU CTPOECHUs BeliecTBa. Macca u
pasMepbl  aToOMOB W MoOJeKyd.  OmnbITbl, TOATBEPKIAIOIMIME  OCHOBHBIE  TOJIOKECHUS
MOJIEKYJIIPHOKMHETHYECKOU TEOpHH.

Mopnenu TBEPIOTO, KUAKOTO M Tra3000pa3HOTO COCTOSHUN BemiecTBa. Kpucrammnyeckue u
amopdusbie Tena. OOBICHEHHE CBOMCTB ra3oB, KUAKOCTEH M TBEPIBIX TEN HAa OCHOBE IMOJIOKCHUM
MOJIEKYJISIPHO-KMHETUYECKON Teopur. CMmauMBaHME W KaNWUISIpPHbIE SBJIEHUS. 1emioBoe
pacuIMpeHue 1 cxxarue.

Temneparypa. CB3b TEMIEPATYPhl CO CKOPOCTHIO TEMIOBOTO ABMUKEHUS YacTUll. BHyTpeHHs1s
sHeprusi. CriocoObl U3MEHEHUs BHYTPEHHEH SHEPTHH: TeIUIoNepeaada U coBepiieHue padoTsl. Buib
TEIJIONEepelauu: TEIIONPOBOIHOCTb, KOHBEKIIUS, H3TTyYCHUE.

KoanuectBo TeIuoTEl. YaenbHas TEIUIOEMKOCTH BeEIECTBA. TeIUIOOOMEH M TEIIOBOE
paBHOBecHe. YpaBHEHHE TeruioBoro OamaHca. [lmaBieHWe W OTBEpACBaHHE KPHUCTAJUITMUECKUX
BEIECTB. Y eNbHAs TeTuioTa tiaBienus. [lapooOpazoBanue u konaencanus. Mcmapenue. Kunenue.
VaenpHas TemioTa mapooOpa3oBaHUsA. 3aBHCHMOCTh TEMIIEPATyphl KHUIICHHS OT aTMOC(HEpHOTO
JIaBJICHHSL.

BnaxnocTs Bo3ayXa.

OHeprus TOmIMBa. Y IeJbHas TEII0Ta CrOPaHHUSL.

[Tpuntumner paboTs! TeroBbix apurareneii KI1J] TermoBoro neurarens. TemioBbie nBUTaTenu
U 3aIlIMTa OKPYKAIOIIEH CPEe/Ibl.

3aK0OH COXpaHEHUs U MIPEBPAILCHHs SHEPTUU B TEIJIOBBIX IIPOLIECCaX.

Hemoncmpayuu.

Hab6nronenne 6poyHOBCKOTO JBHIKEHUS.
Hab6mronenue nuddys3un.
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Hab6nronenue siBneHnii CMauYuBaHUsI M KalTWJUISIPHBIX SIBJICHUH.

Habmroienne TemmoBoro pacipeHus Ted.

N3menenne naBieHus ra3a Ipyu M3MEHEHUU 00bEMA U HarpeBaHUU WIIH OXJIAXKICHUH.
[IpaBuna n3MepeHus TeMIepaTyphl.

Buael Terionepenayun.

OxJtaxIeHne Py COBEPIICHUH PaOOTHI.

HarpeBanue nipu coBepiiieHUU padOThl BHEIIHUMU CHIIAMHU.

. CpaBHEHUE TEIUIOEMKOCTEN PA3JIMYHBIX BEIIECTB.
11.
12.
13.

HaOronenne KumneHus.
HabmtoneHne nocTosHCTBA TEMIIepaTyphl IIPH TUIABICHHH.
Mopaenu TermoBEIX ABUTATEIIEH.
Jlabopamopnwvie pabomot u onvimel.
OnbIThI 1O OOHAPYKEHUIO NEUCTBUS CUJI MOJIEKYJISIPHOTO IPUTSKEHUSI.
OnbITHI IO BRIpAIIMBAaHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MJIM caxapa.
OnbITh IO HAOJIIOAEHUIO TETIJIOBOTO PACIIUPEHUS ra30B, KHUIKOCTEH U TBEPABIX Tell.
Omnpenenenue JaBleHUs BO3yXa B OaJIOHE MINPUIIA.
OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh JABJICHHS BO3JlyXa OT €ro o0bEéMa M HarpeBaHUs WU
OXJIAXKICHUS.
[IpoBepka rumoTe3sl JMHEHHON 3aBUCHMOCTH JIUHBI CTOJIOMKA JKUAKOCTH B TEPMOMETPHUYECKOU
TpyOKe OT TeMIiepaTyphl.
Habmionenue n3MeHeHMs BHYTPEHHEH HHEpruM Tejla B pe3ysibTaTe TeIulonepenayr U paboThl
BHEIIHUX CHUII.
HccnenoBanue sABneHHs TEINIOOOMEHA MPU CMEIIMBAHUN XOJIOIHOW U TOpsiYeid BOJIBI.
OnpeneneHne KOJMYECTBAa TEIUIOTHL, IOJIYYEHHOTO BOJOM NpU TEIIooOMEHEe C HarpeTbiM
METAJUIMYECKUM LUINHAPOM.
Ornpenenenne yaelnbHOU TEMIIOEMKOCTH BELIECTBA.

. Mccnenosanue npouecca uCnapeHus.
12.
13.

OnpeneneHre OTHOCUTENBHOM BIaKHOCTH BO3/yXa.
Ornpenenenne yAelIbHON TEIIOTHI IJIaBICHUS JIb/A.

Pa3nes 7. JinekTpuyecKkue M MATHUTHBIC SIBJICHHS.

Onextpuzanus Ten. /[[Ba poja 3yeKTpudecKuX 3apsanoB. B3anMopelicTBue 3apsKEHHBIX TEI.
3akon KynoHa (3aBUCHMOCTb CHIIBI B3aMMOJEUCTBHUS 3apsKEHHBIX TeNl OT BEJIWYHHBI 3apsaoB U
PACCTOSIHUSA MEXIY TeJIaMu).

Onekrpuueckoe mnozie. Hanpsok€HHOCTh anekTpuyeckoro mnousd. IIpuHnun cynepno3unuu
ANEKTPUUECKUX MOJIeH (Ha KAYECTBEHHOM YpOBHE).

Hocurenu >51eKTpuyecKux 3aps10B. DJIEMEHTApHbBIN dJIeKTpuyeckuil 3apsia. CTpoeHue atoma.
[IpoBOIHUKY M AMDIIEKTPUKHU. 3aKOH COXPAHEHUS SJIEKTPUUYECKOTO 3apsiia.

ONEKTPUYECKUH TOK. YCIOBUS CYyIIECTBOBAaHUS JJIEKTPUYECKOTO0 TOKa. VcTOUuHMKH
IIOCTOSIHHOTO TOKa. JIeHCTBUS 53IEKTPUYECKOrOo TOKa (TEIUIOBOE, XMMMUYECKOE, MAarHMTHOE).
DIIEKTPUYECKHI TOK B )KUJIKOCTSIX U ra3ax.

Onektpuueckas 1enb. Cuima Toka. DleKkTpuyeckoe HampsbkeHue.  ConpoTHBIICHHE
IPOBOJAHMKA. YJEIbHOE CONPOTHUBIEHME BelecTBa. 3akoH Oma Ui ydacTKa IIENH.
[TocnenoBarenbHOE U NapauIEIbHOE COEINHEHUE IPOBOIHUKOB.

PabGoTa u MOIIHOCTH 3JIeKTpUUecKoro Toka. 3akoH JDxoyms—Jlenna. DnekTpuyeckue menu u
NOTPEOUTENH IEKTPUUECKOl sHeprun B 0bITy. KopoTkoe 3aMbikaHue.
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[TocTostHHBIE MarHuWThl. B3aumonelcTBHE MOCTOSHHBIX MArHUTOB. MarHurtHoe IoJe.
MarunuTtHoe noJie 3eMJIM U €ro 3HAa4eHHue i KU3HU Ha 3emie. OnblT Dpcrena. MarHuTHoe moje
ANEKTPUUECKOTO TOKa. [I[puMeHeHne 3JIeKTpOMarHuToB B TeXHUKE. JleficTBUEe MarHUTHOTO TMOJIs Ha
IIPOBOJTHUK C TOKOM. DJIEKTPOJIBUIATEIb TOCTOSIHHOTO TOKA. VCIonb30BaHne 3JEKTPOABUTATENEH B
TEXHUYECKHUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneiter @apages.  SBneHue  snekTpoMarHUTHOM — MHAykuuu.  IIpaBwiio  Jlenna.
Onekrporedepatop. CrnocoObl TMOMYYeHHUS DIEKTPUYECKONW JSHEPruu. OJNEKTPOCTAHIIMU Ha
BO300HOBJISIEMBIX UICTOYHHKAX SHEPTHH.

Hemoncmpayuu.

DneKkTpu3zanus Ted.

JIBa pojia aIeKTPUUECKUX 3apsA0B U B3aUMOJICHCTBUE 3apsKEHHBIX TEll.
Y CTpolCTBO U ACMCTBHE 3JIEKTPOCKOIIA.

DIIeKTpOCTaTUYECKast NHTYKLIHS.

3aKOH COXpaHEHUs ANEKTPUUECKUX 3aPsI0B.

[IpoBOIHUKY U TUDTIEKTPUKH.

MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.

M cTOYHMKY TOCTOSITHHOTO TOKA.

JleficTBHS DIIEKTPUYECKOTO TOKA.

. DIIEKTPUYECKUHN TOK B HKUIKOCTH.

. I"a30BbIi1 pa3ps.

. I3MepeHue cuibl TOKa aMIepMeTpoM.

. I3mepenue 351eKTpuuecKoro HanpsKeHUs BOJIBTMETPOM.

. Peocrar u Mara3uH COIIPOTHUBIICHUM.

. B3aumopelicTBre mOCTOSHHBIX MarduTOB.

. MonenvpoBanre HEBO3MOKHOCTH Pa3/ICJICHUS MTOJTOCOB MarHUTa.
. MogenupoBaHre MarHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB.

. OneIT Dpcrena.

. MarauTHoO€ 1osie ToKa. DJIEKTPOMAarHur.

. JlelicTBME€ MAarHMTHOTO MOJISI HA MPOBOJIHUK C TOKOM.

. DIIEKTpOJBUTATENH TOCTOSIHHOTO TOKA.

. UccnenoBanue siBeHUS 3JEKTPOMArHUTHOW UHTYKIIUH.

. OnbiTel Dapajes.

. 3aBUCUMOCTb HalpaBJICHHUS MHIYKIIMOHHOTO TOKA OT YCJIOBUW €r0 BOSHUKHOBEHUS.
. DIIEKTpOreHepaTop NOCTOSHHOTO TOKA.

Jlabopamopuvie pabomul u onvimel.
OnbITH IO HAOJIOACHUIO SJICKTPU3ALMH TEJ HHAYKIUEH U IPU CONTPUKOCHOBEHUH.
HccnenoBanue ASWCTBUS SIEKTPUIESCKOTO MO HA IPOBOJAHUKH U TUDJICKTPHUKH.
COopka u mpoBepka paboThI MEKTPUIECKON IIENMH MMOCTOSTHHOTO TOKA.
H3mepeHue u peryjnpoBaHue CUIIbI TOKA.
M3mMepeHue u peryInpoBaHue HAMPSHKSHUSI.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, HIYIIETO Yepe3 PE3UCTOP, OT COMPOTUBIICHUS PE3UCTOpA U
HATPSDKEHUS Ha PE3UCTOpE.
OHBITI:I, ACMOHCTPUPYIOIIUEC 3aBUCHUMOCTL JJICKTPUUYCCKOIO COIMPOTUBJICHUA IPOBOJHHUKA OT €TO
JUTMHBI, TUTOIIA/I TIOTIEPEYHOTO CEYCHUS U MaTepraa.
[TpoBepka npaBuIIa CIOKEHUS HAITPSDKEHUH MTPH TIOCIIEI0BATEILHOM COSIMHEHUH JIBYX PE3UCTOPOB.
[TpoBepka mpaBwiIa 1Jis CUJIBI TOKA MPU MapaieTbHOM COSTUHEHUHN PE3UCTOPOB.
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10.
. OnpeneneHyre MOIHOCTH 3JEKTPUUECKOT0 TOKA, BBIAEIAEMON Ha PE3UCTOPE.
12.
13.
14.
15.
16.
17.

11

18.
19.
20.
21.

Omnpenenenne padOTHI AIEKTPHUYECKOTO TOKA, HIYIIETO Yepe3 PE3UCTOpP.

HccnenoBanue 3aBUCUMOCTH CWIIBI TOKA, UAYIIETO Yepe3 JIAMIIOUKY, OT HAIIPSKEHUS Ha HEH.
Onpenenenne KIIJ[ narpeBarens.

HccnenoBanrie MarHUTHOTO B3aMMOJICHCTBHS IOCTOSIHHBIX MAarHUTOB.

I/I3yquHe MAarauTHOI'O MOJIAA MTOCTOAHHBIX MArHuTOB IMPU UX O6’b€I[I/IHeHI/II/I U pa3acCICHUN.
HccnenoBanue AeicTBUSA 3JEKTPUYECKOTO TOKA HA MArHUTHYIO CTPETIKY.

OnbIThI, AEMOHCTPUPYIOIIKE 3aBUCUMOCTD CHJIbI B3aMMOJCHCTBHS KATYIIKH C TOKOM U MarHuTa oT
CHWJIBI TOKA U HAIIPaBJICHUS TOKA B KaTYIIIKE.

I/I3yquHe I[eﬁCTBHH MAaravMTHOTIO I10JI Ha IMTPOBOJHUK C TOKOM.

KoncrpynpoBanue u n3yueHue paboThl 3JIEKTPOABUTATES.

N3mepenne KIIJ[ anekTpoaBuraTeIbHON YCTAHOBKH.

OnpITHl IO HCCIEAOBAHUIO SIBICHUS 3JIEKTPOMAarHUTHOM WHIYKIMH: HCCIEAOBAaHHWE W3MEHEHUM
SHAYCHHUA U HAIIPABJIICHUA UHAYKIITUOHHOI'O TOKaA.

9 KIIACC

Pa3zgen 8. Mexannueckue siBJIeHHUA.

Mexannueckoe nBrkeHue. MatepuanbHas Touka. Cuctema orcyéra. OTHOCUTEIBHOCTD
MEXaHUYECKOr0 JBWXKEHHsS. PaBHOMepHOE TpsAMOJMHENHOE JABWXKeHHe. HepaBHOMepHOE
npsMOJIMHEHOe JBuKeHne. CpenHsis W MIHOBEHHash CKOPOCTh Tejda INPHU HEPAaBHOMEPHOM
JBUKEHUH.

Yckopenne. PaBHOycKOpeHHOE mpsiMmoninHeiiHoe aBrkeHne. CBobomHoe maneHue. OnbIThI
lanunes.

PaBHOMepHOE nBWKEHHE MO OKpyXHOCTU. [lepmon m wactora oOpamenus. JIuHeiHas u
YIJI0Basi CKOPOCTH. LIEeHTpOCTpEMUTEIBHOE YCKOPEHHE.

Ilepsbiii 3akoH Hbrorona. Bropoin 3axkon Herorona. Tperuit 3akoH Herorona. IIpuHnun
CYNEPIIO3UIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cujia TPEHHS CKOJIbKEHHUS, CUjla TPEHUS TTOKOS,
Jpyrue BUbl TPEHUS.

Cuna TSDKeCTH M 3aKOH BCEMUPHOTO TATOTEHUS. Y CKOPEHUE CBOOOTHOTO ManeHus. [[BruxkeHme
raneT Bokpyr Connina. [lepBas kocmuyeckast ckopocts. HeBecoMOCTh U meperpy3Kku.

PaBHOBecue matepuanbHON TOUKH. AOCONIOTHO TBEP0E Teo. PaBHOBecue TBEpIOTO TEna ¢
3aKpEIUIEHHON OChIO BpaiieHusi. MoMeHT cuiibl. LIeHTp TsokecTH.

Nmnynsc Tena. M3menenne umnynbca. MUMnynbe cuiibl. 3aKOH COXPAHEHHUS HMITYJIbCA.
PeaktuBHOE NBHKEHUE.

Mexanudeckas paboTa U MOIITHOCTh. PaboTa CHit TSDKECTH, YIIPYrocTH, TpeHus. CBs3b SHEPTUH
u pabotsl. [loTeHanpHas sHEprus Teja, MOJHATOr0 HaJl MOBEPXHOCTHIO 3emiu. [loTeHnuanbHas
PHEprus Ckaroil npyxuHbl. Kunetnueckas sHeprus. Teopema 0 KMHETUYECKOW SHEPTUU. 3aKOH
COXpaHEHHUsI MEXaHUYECKOU SHEPTHH.

Hemoncmpayuu.

Habmoienue MexaHn4eckoro JBUKEHHS Tejla OTHOCUTEIBHO Pa3HbIX TEJ OTCYETA.

CpaBHeHue myTed W TPACKTOPUM JBUKEHHSI OJHOTO M TOTO K€ Tella OTHOCUTENIbHO Pa3HbIX Tl
OTCYETA.

N3mepeHne CKOpOCTH U YCKOPEHUs MPSMOINHEHHOTO ABUKECHUS.

HccenenoBanue Npu3HaKOB PaBHOYCKOPEHHOTO JIBHXKCHMUS.

Habmronenne ABMXEHUS TeNa M0 OKPY>KHOCTH.
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Habmioienne mMexaHW4ecKuX SIBICHUH, Mpoucxoismux B cucreMme orcuéra «Temexka» mpu eé

PaBHOMEPHOM M YCKOPEHHOM JIB)KEHUU OTHOCHTEIHHO KaOWHETa PU3UKH.

3aBUCUMOCTD YCKOPEHHS Tella OT MacChl Teja U IEUCTBYIOIIEH Ha HETO CHJIBI.

Hab6nronenue paBeHCTBA CHJT TIPH B3aWMOJICHCTBUN TEJI.

W3meHenune Beca Tena Npu YCKOPEHHOM JIBHOKEHUH.

IIepenava nmmysnbsca Ipu B3aMMOJECHCTBUU TEIL.

[IpeoOpazoBanust SHEPTUU NPU B3aUMOACHCTBUH TEIL.

CoxpaHeHrEe UMITYJIbCA PU HEYTIPYTOM B3aUMOICHCTBUH.

CoxpaHeHue UMITyJbca MPU a0COIFOTHO YIIPYTOM B3aUMOICHCTBUH.

Habmronenne peakTHBHOTO JIBUKCHHSL.

CoxpaHeHue MEXaHUYEeCKON SHEPTUH NPH CBOOOIHOM MaICHUH.

CoxpaHeHne MEXaHUYECKOM SHEPTUU NIPH IBUKEHUH TeJIa M0 JEHCTBUEM NPY>KUHBI.
Jlabopamopnuvie pabomot u onvimel.

KonctpynpoBanue TpakTa [jsi pa3roHa U JajdbHEWUIIEro pPaBHOMEPHOTO JBHXKEHMS IIapUKa WU

TEJIEKKH.

Omnpenenenne cpeiHeld CKOPOCTH CKOJIbKEHUS Opycka WIM JIBHXKEHHUS IIapuKa MO0 HaKIOHHOW

IIJIOCKOCTH.

OmnpeneneHne ycKopeHus Tella IpU paBHOYCKOPEHHOM JIBUJKEHUU 110 HAKJIOHHOM IJIOCKOCTH.

HccnenoBanue 3aBUCHMMOCTH MYTH OT BPEMEHHU MPH PaBHOYCKOPSHHOM ABM)KCHHUU 0€3 HA4aIbHOU

CKOPOCTH.

[TpoBepka rumoresbl: €CiM MpPU PAaBHOYCKOPEHHOM JABM)XKEHMM O€3 HayalbHOM CKOPOCTH MYyTH

OTHOCSITCS KaK psAJl HEYETHBIX YK CEIl, TO COOTBETCTBYIOLIUE TPOMEKYTKH BPEMEHH OJJUHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHHS CKOJIBKEHUSI OT CUJIbl HOPMAJIBHOTO JIaBJICHUS.

Omnpenenenne ko3P hUITMEHTA TPESHUS CKOTbKCHUS.

Onpenenenne )KECTKOCTU MPYKUHBI.

Omnpenenenne pabOTHl CUJIBI TPEHUS MPU PABHOMEPHOM IBHKCHHH TEJa 1O TOPU30HTaIHHOU

MOBEPXHOCTH.

. Onpenenennie paboOThI CUJIBI YIIPYTOCTH MPHU MOIBEME IPy3a ¢ UCHOIB30BAaHUEM HEMOJBUYKHOTO U

[IOABMKHOTO OJIOKOB.
N3yuenue 3axoHa COXpaHEHUsI SHEPTUH.

Pa3znen 9. Mexanuyeckne Koje0aHUs U BOJHBI.

Konebarenbroe nBmxkenne. OCHOBHBIE XapaKTEPUCTUKH KOJEOAHWI: TEpPHOJ, YacToTa,
aMIUIUTyJa. MaTeMarTu4eckuii W TOPYKUHHBIM  MasTHUKU. [IpeBpamieHue 5>HEpruu Mpu
K0JIe0aTEIbHOM JIBHKECHUH.

3aryxatomue kojeOaHus. BbIHyXIeHHble KosieOaHus. Pe3onanc. MexaHW4ecKHe BOJHBI.
CBolicTBa MexaHW4YeCKuX BOJIH. [IpoosibHBIE U TTONIEpEeYHbIE BOJIHBI. J[JTMHA BOJIHBI U CKOPOCTH €€
pacrnpocTpaHeHus. MexaHn4ecKHue BOJIHBI B TBEPIOM TeNE, CEHCMUYECKUE BOJIHBI.

3Byk. ['poMKOCTH 3ByKa M BbICOTa TOHA. OTpakeHue 3ByKa. IHPpa3ByK U yIbTpa3BYK.

Hemoncmpayuu.

Hab6nronenue konebanuii Te Mo IeHCTBUEM CHIIBI TSDKECTH M CHITBI YITPYTOCTH.
Hab6nronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

Habnronenre BEIHYKICHHBIX KOJIeOaHU U pe3oHaHca.

PacnipocTpanenue npoofbHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIN).

Habmtoienue 3aBUCHMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKYCTHYECKU PE30HAHC.

10
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Jlabopamopnwvie pabomot u onvimel.
Omnpenenenne 9acTOThI U Meproia KojaeOaHuii MaTeMaTHYeCKOTO MasiTHUKA.
Omnpenenenne 9acTOThI U TIepro1a KojaeOaHui MPy>KUHHOTO MasTHHUKA.
HccnenoBanue 3aBUCMMOCTH TIepHoia KojeOaHU MOJBEIIEHHOIO K HUTH IPy3a OT JIMHBI HUTH.
HccnenoBanue 3aBUCMMOCTH TIEpHoa KojeOaHU| Mpy>KMHHOTO MasiTHUKA OT Macchl Ipys3a.
[IpoBepka HE3aBHCUMOCTH Teproia KoieOaHuil rpy3a, MoABEIIEHHOTO K HUTH, OT MaccChl Tpy3a.
OnBITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTD MEPHOa KOJICOaHHUH MPY>KUHHOTO MAasTHHKA OT MacChl
rpy3a 1 )KECTKOCTHU MPYKHUHBI.
H3mepenne yckopeHus cBOOOIHOTO MaeHHUS.
Pa3nen 10. Di1eKTpOMAarHuTHOE 10JIe M JIEKTPOMATHUTHbIE BOJIHBI.
DNIEKTPOMarHuTHOE MoJie. DIEKTPOMarHuTHbIe BOJHBI. CBOMCTBA 3JEKTPOMArHUTHBIX BOJIH.
[[Ixana 3meKTpOMarHUTHBIX BOJIH. VICIOIB30BaHNE 3JIEKTPOMArHUTHBIX BOJIH JIJISL COTOBOM CBSI3U.
DJleKTpoMarHuTHas nmpupoa ceeta. CKopocTh cBeTa. BoHOBBIE CBOWCTBA CBETA.
Hemoncmpayuu.
CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.
BonHoBBIE CBOMCTBaA CBETA.
Jlabopamopnuvie pabomot u onvimel.
N3ydenne CBONCTB 3JIEKTPOMATHUTHBIX BOJH C MIOMOIIBI0 MOOUIIEHOTO Tee(OHa.
Pasznen 11. CBeToBLI€e IBJICHHUS.
JlyueBas wmoxenb cBera. Mcrounuku cBera. I[IpsMonuHelHOE pacnpoCTpaHEHUE CBeETa.
3atmenus Cosnia u JIynsl. Otpaxenue cBera. [mockoe 3epkano. 3aKOH OTpa)KEHHS CBETA.
[Ipenomnenue cBera. 3akoH mpenomiieHHs cBeTa. [loiHOE BHYTpeHHEE OTpa)K€HUE CBETa.
Hcnonp3oBanue NOTHOTO BHYTPEHHETO OTPAKEHUSI B ONTUYECKUX CBETOBOAX.
Jlunza. Xox nydeit B muH3e. OnTuyeckas cuctema Qoroarnmapara, MUKPOCKOIIa M TEIECKOTA.
I'ma3 kak ontudeckas cucteMa. biInM30pykoCTh U 1adTbHO30PKOCTb.
Paznoxenne Oenoro ceera B crektp. OnbiTel HeioToHa. ClOXKEHHE CHEKTPaIbHBIX I[BETOB.
Hucniepcus ceera.
Hemoncmpayuu.
[IpsamonuHEHOE pacIpOCTpaHEHHE CBETA.
OTtpaxxeHue cBera.
[onmyyenne n300pa’keHMiA B TUIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKasiax.
[Ipenomnenue cBera.
ONTUYECKUN CBETOBO/I.
Xon tyueit B coOuparomeit JuHse.
Xox JIydeil B paccenBarolle JIMH3E.
[Tomy4yeHnue n300pakeHUIA ¢ TTOMOIIBIO JIMH3.
[Tpuntun neiictBus Goroanmapara, MUKPOCKOTA B TEIIECKOIIA.

. Mogens rnasa.
. Paznoxenue 6enoro ceera B CIIEKTP.
. Ilomyuenne Oenoro cBeTa MpH CIOKEHUN CBETA Pa3HBIX IIBETOB.

Jlabopamopnuvie pabomot u onvimel.
HccnenoBanue 3aBUCHMOCTH yTila OTPAXKEHUSI CBETOBOTO JTyda OT YIJia MaJACHHUS.
N3ydenne xapakTepUCTUK U300paKeHUS IPEMETa B TUIOCKOM 3epKaie.
HccnenoBanue 3aBUCMMOCTH YIJla MPEIOMIIEHUS CBETOBOTO JIy4a OT yrja MaJeHus Ha TpaHULIe
«BO3IYX—CTEKIIO».
[TonydeHnne n300paxeHuii ¢ TOMOIIBIO COOUPAOIIEH JIMH3HI.
11
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Omnpenenenne POKyCHOTO PACCTOSHUS U ONTHYECKOMN CHIIBI COOMPAIOIIEH JTMH3HI.
OMnBITHI IO PA3TIOKEHHIO OEIOT0 CBETa B CIIEKTP.
OnbITH IO BOCTIPUATHIO I[BETA MIPEIMETOB MPHU UX HAOIIOJCHUN Yepe3 [IBETOBbIC (PHIIBTPBI.

Pa3nen 12. KBaHTOBLIE SIBJIEHUS.

Onbiter Pezepdopna u mranerapnas mojnens atoma. Mogens atoma bopa. Mcnyckanue u
norsiouieHue ceera atoMoM. KBanThl. JInHeHyaThle CIEKTPHI.

PagunoakTuBHOCTE. Anb(a, 6eTa- u ramma-u3nyderus. CTpoeHre aToOMHOTO siapa. HykimonHast
MOJieJIb aTOMHOTO siapa. M3otonbl. PagunoaktuBHble npeBpamienus. [lepuoa nomypacnana aTOMHBIX
anep.

SnepHple peakuuu. 3aKOHbI COXPAaHEHUS 3apsAOBOIO U MAacCOBOI'O YHUCEN. DHEPIUsl CBS3U
aTOMHBIX sa1ep. CBs3p Macchl ¥ 3Hepruu. Peakuuu cuHTes3a u aeneHusd sanaep. Mcrounuku sneprun
CouHiia ¥ 3BE31.

Snepnas sHepretuka. [[edicTBUs paaguOaKTUBHBIX U3JIYYEHUM HA )KUBBIE OPTaHU3MBI.

Hemoncmpayuu.

CrexTpbl U3J1y4€HNUs U TOTJIOIICHHUS.
CrexTpsl pa3IMYHbIX T'a30B.
CnekTp Bogopoaa.
Habmionenue TpexoB B kamepe Busbcona.
Pabora cuérunka HOHU3UPYIOIUX U3TyUCHUH.
Perucrparnus nznydeHus: IpUpOAHBIX MUHEPAJIOB U TPOTYKTOB.
Jlabopamopnwvie pabomot u onvimel.
HabnroieHre CIuIONIHbIX U TMHEWYAThIX CIIEKTPOB U3ITYUCHHS.
HccnenoBanue TpeKOB: U3MEPEHUE SHEPTHH YaCTUIIBI IO TOPMO3HOMY ITyTH (110 oTorpadusim).
W3mepenne paaroakTUBHOTO (oHA.

IHoBTOPHUTEIBbHO-0000 AU MOTYJIb.

[ToBTOpuTENBEHO-0000IIAIONUIT MOy b MIpEIHA3HAYEH U CHCTEMaTH3aluu M 0000mIeHus
IPEIMETHOTO COAEPIKAaHUS U OIbITA JEATEIBHOCTH, IPUOOPETEHHOTO MPU M3YYEHUH BCETro Kypca
¢bu3nKK, a TakXke A MOATOTOBKM K OCHOBHOMY TOCYJAapCTBEHHOMY 3K3aMEHY MO (U3MKe s
00ydJaronuxcsi, BEBIOPABIINX 3TOT y4eOHBIN MpeIMeT.

[Ipu n3ydeHnn JaHHOTO MOAYJIS PEAIN3YIOTCSA M CUCTEMATU3UPYIOTCS BUABI IEATENBHOCTH, Ha
OCHOBE KOTOPBIX O0ECIEeYMBAETCs JOCTH)KEHUE MPEAMETHBIX M METalpeIMETHBIX IUIaHUPYEeMbIX
pe3ynbTatoB 00ydeHus, (GOpMHUPYETCs €CTECTBEHHOHAy4yHasi IPaMOTHOCTb: OCBOEHHE HAaYy4HBIX
METOJIOB HCCIIEJOBAaHUS SBJICHUN NPUPOJBI U TEXHHUKH, OBJAJCHHE YMEHUSMU OOBACHATH
dbuznyeckue IBICHUS, MPUMEHSS TTOJTyYeHHBIC 3HAHMSI, PEIIaTh 3a/1a4M, B TOM YHCIIE Ka4eCTBCHHBIE
Y DKCIIEPUMEHTAJIbHBIE.

[IpuHIMIIHATBHO EATEIBHOCTHBIN XapakTep JaHHOIO pa3jierna pealu3yeTcs 3a CYET TOro, 4To
oOyuJarolyecs BBIMOIHSIIOT 3aJaHusl, B KOTOPBIX UM MpeJIaraeTcs:

Ha OCHOBE IOJIYYEHHBIX 3HAHUH pacrio3HaBaTh M HAYYHO OOBACHATH (pU3MUYECKHE SBJICHUS B
OKpYKaroIle IPUPOIE€ U MOBCEAHEBHOMN KU3HU;

UCIIOJIb30BaTh HAy4YHbIE METOJbl HCCIENOBaHMS (PU3NYECKUX SIBJICHUI, B TOM YHUCIE Ui
MIPOBEPKU THIIOTE3 U MOJTYYEHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh HAy4yHbIE OCHOBBI Hamboyiee BaXHBIX JOCTHIKCHUH COBPEMEHHBIX TEXHOJOTHIH,
HanpuMep, NPaKTUYECKOTO MCIOJb30BAaHUS Pa3IMUHBIX MCTOYHUKOB SHEPrMM Ha OCHOBE 3aKOHA
MIPEBPAILCHHS U COXPAHEHUS BCEX U3BECTHBIX BUJIOB SHEPTHUU.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHMUSA

N3yuenne Gpu3nky Ha ypOBHE OCHOBHOT'O 00IIEero oOpa3oBaHMs HAMPABICHO HA JOCTHIKEHUE
JMYHOCTHBIX, METAIIPEIMETHBIX U NMPEAMETHBIX 00pa30BaTeNIbHBIX PE3YIbTATOB.

B pesynbrare n3ydenus (UMK Ha ypOBHE OCHOBHOTO 00111eT0 00pa30BaHUs Y 00y4aroIerocs
OyayT chOpMUPOBAHBI CIICAYIONINE JIMYHOCTHEIE PE3YNIbTAThHI B YACTH:
1) mnaTpMoOTHYeCKOro BOCIIUTAHUSA:
- IPOSIBJICHUE UHTEpPECca K UCTOPUH i COBPEMEHHOMY COCTOSTHUIO POCCUHCKON (PU3NYECKON HAYKH;
- ICHHOCTHOE OTHOIICHUE K JOCTHKCHHSIM POCCUUCKIX yUEHBIX-(PU3UKOB;
2) rpaKIaHCKOI0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:
- TOTOBHOCTb K aKTUBHOMY YYaCTHIO B 00CYKJIEHUH OOIIECTBEHHO 3HAYUMBIX M ’THYECKHUX MTPOOIIEeM,
CBSI3aHHBIX C MIPAKTUUYECKUM MPUMEHEHHEM JOCTUKEHUHN PU3UKH;
- OCO3HAHME BAXXHOCTU MOPAIbHO-3TUYECKUX MPUHIIUIIOB B ACSITEIILHOCTUA YUEHOTO;
3) acTeTM4eCKOr0 BOCIIMTAHMS:
- BOCTIPUSATHE ICTETUUECKUX KauecTB (PU3MUECKON HayKH: €€ rapMOHUYHOT'O IOCTPOEHHUSI, CTPOTOCTH,
TOYHOCTH, TAKOHUYHOCTH;
4) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:
- OCO3HAaHHE LIEHHOCTH (M3UYECKOM HAayKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHHS MHUPA, OCHOBBI
pa3BUTHS TEXHOJIOTUM, BaXKHEHILIEH COCTABIISIONICH KYIbTYPHI,
- pa3BUTHE HAYYHOU JTI0003HATENFHOCTH, HHTEpECa K UCCIEA0BATEIbCKON e TEIbHOCTH;
5) popmupoBaHus KyJbTYPbI 310POBbS U IMOLUMOHAJIBHOT0 0JIATONIOJIYYHS:
- OCO3HAaHHE IIEHHOCTH Oe30macHOro olpas3a >KM3HM B COBPEMEHHOM TEXHOJOTHUYECKOM MHDE,
BaXHOCTH MpaBwy 0€30MacHOr0 MOBEASHUS Ha TPAHCIOpPTE, Ha JOpPOrax, C JAJIEKTPUUECKUM U
TEIIOBBIM 00OPYI0OBaHUEM B IOMAILIHUX YCIOBHUSX;
- cOpMHPOBAHHOCTH HaBbIKa peICKCUH, TPU3HAHKUE CBOETO MIPaBa Ha OMMOKY U TaKOTO )K€ MpaBa
y Ipyroro 4eioBeKa;
6) TPy10BOT0 BOCIIUTAHMS:
- AKTUBHOE y4YyaCTHE B pEHICHMHM NPAaKTHYECKUX 3ajJady (B paMKax CeMbH, 00pa30BaTeIbHOMU
OpraHu3aIy, ropoia, Kpas) TEXHOJIOTHYECKON U COLMaIbHON HAMPaBIEHHOCTH, TPEOYIOIIHUX B TOM
ymciie ¥ GU3NYECKUX 3HAHMUI;
- HHTEpEC K MPAKTUYECKOMY M3YyUEHUI0 Mpodeccuid, CBI3aHHBIX C (U3UKOM;
7) IKOJIOrM4eCcKOro BOCIMTAHUSA:
- OpHEHTallUs Ha MpUMEHEeHHEe (PU3MUECKUX 3HAHUM AJIS pelleHus 3aJad B 00JIaCTH OKpyKarolen
Cpe.ibl, INIAHUPOBAHUS MTOCTYNKOB U OLEHKU X BO3MOYKHBIX MOCIEICTBUM ISl OKPYKAIOIIEH cpebl;
- OCO3HaHMeE I100AIbHOTO XapaKTepa SKOJIOTMUECKUX MPoOJIeM U MyTel WX perieHus;
8) apanTanumM K M3MEHSIOIIUMCH YCJIAOBHSAM COUMAJILHON M PUPOIHOM Cpeabl:
- MOTPeOHOCTh BO B3aMMOJICHCTBUM IPH BBIIIOJHEHUH HCCICIOBAaHUN M TPOEKTOB (PHU3UUIECKON
HATPaBIEHHOCTH, OTKPHITOCTH OIBITY M 3HAHUSM JIPYTHUX;
- TIOBBILIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€Pe3 MPAKTUUECKYIO EATEIbHOCTh;
- MOTPeOHOCTh B (DOPMHPOBAHWY HOBBIX 3HAHUH, B TOM 4ucie (GOpMYyTUPOBATH UACH, TIOHSTHUS,
TUTOTE3bI O (PU3HUECKUX OOBEKTAX U SBICHUSIX;
- OCO3HaHUE JePUIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEW B 00J1aCTH (DU3UKH;
- IJTAHUPOBAHUE CBOETO PA3BUTHUS B IPHOOPETEHUHN HOBBIX (DU3MUECKUX 3HAHUM;
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- CTpPEMJIEHUE aHAJIM3UPOBATh U BBIABIATH B3aUMOCBSA3M IPUPOABI, O0IIECTBA U 3KOHOMUKH, B TOM
YHCJI€ C UCTIOIb30BaHUEM (PU3MUECKUX 3HAHMIA;

- OLIEHKA CBOMX JEHUCTBHH C Yy4E€TOM BIUSHHS HAa OKPYKAIOLIYIO CPENy, BO3MOXKHBIX INIOOATBHBIX
MIOCJICICTBUM.

METAINPEIMETHBIE PE3YJIbTATBI

B pe3ynbrare ocBOoeHHs TporpamMMsbl 1o (PU3UKE Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHUs
y oOyugatomerocs OyayT cQOpMHpOBaHBI MeTalpeAMeTHbIe Pe3yabTaThl, BKIIOYAIOIIHNEC
NI03HABATEJIbHbIC YHUBEPCAIbHBIEC YUeOHbIE JIHCTBUS, KOMMYHHUKAaTHBHbBIC YHUBEPCAIbHbIE yueOHbIC
JICHCTBUS, PETYIISATUBHBIC YHUBEPCAIbHbIC yUeOHBIC JICHCTBUSI.

ITo3HaBaTenbHBIC YHHBePCAJIbHbIC YUeOHbIE NelCTBUS

Ba3oBrble JJornueckue aeicTBuUA:

BBISIBJISITH U XapaKTepU30BaTh CYIIECTBEHHbIE PU3HAKN OOBEKTOB (SIBJICHHUI);

yCTaHaBIIMBATh CYIIECTBEHHbBIN MPU3HAK KJIaCCU(PHUKAIIUU, OCHOBAHUS /17151 0000I1IEHUs U CPABHEHUS,
BBISIBJISITH 3aKOHOMEPHOCTH U POTUBOPEUHS B pACCMATPUBAEMBIX (PaKTaX, TaHHBIX U HAOIIOJCHUSX,
OTHOCSIIIUXCS K (PU3HUECKUM SIBIICHUSIM;

BBISIBJISITH MPUYMHHO-CIICJCTBEHHBIE CBS3M MPU H3YYCHUHM (PU3UUYECKUX SIBIECHUN U TPOLECCOB,
JIeNIaTh BBIBOJIBI C WCIOJB30BAHUEM JACTYKTUBHBIX U MHIYKTUBHBIX YMO3AKJIIOUEHUH, BBIIBUTATH
TUIOTE3bI O B3aUMOCBA3SIX (PU3NUECKUX BEIUUNH;

CaMOCTOSITEIIbHO BEIOMPATH CIIOCO0 pelieHus yueOHOoH hu3nIecKoi 3a1auu (CpaBHEHHE HECKOJIBKUX
BapHAaHTOB pEIIEHUs, BbIOOp Hambojee MOAXOMAAIIETO C YYETOM CaMOCTOSITENIbHO BBIJICICHHBIX
KPUTEPHUEB).

ba3zoBble ucciienoBare/bCKue 1eCTBUSA:

WCIOJIb30BaTh BOMPOCHI KaK MCCIIEI0BATEILCKII HHCTPYMEHT TIO3HAHHS,

OPOBOANWTH IO CaMOCTOSATENHHO COCTAaBICHHOMY IUIAHY OMBIT, HECIOXKHBIA (DU3MUECKHIA
AKCIIEPUMEHT, HEOOIBIIIOE HUCCIIeIOBAaHUE (PUBUUECKOTO SIBIICHUS,

OIICHUBATh HA MIPUMEHUMOCTh U JIOCTOBEPHOCTh MH(OPMAIIHIO, TIOTYICHHYIO B XOJ/I€ UCCIICTOBAHUS
WM DKCTIEPUMEHTA;

CaMOCTOSITENILHO (POpMYyIHpOBaTh OOOOIICHWS H BBIBOABI IO pe3yibTaraM MPOBEAEHHOTO
HAOIIO/ICHUS, OTIBITA, UCCIICOBAHNUS;

IIPOrHO3UPOBATh BO3MOKHOE JajibHElIIee pa3BuTre (PU3NUEeCKUX MPOLECCOB, a TaKKe BBIABUTAThH
MPEIMOJIOKEHUS 00 UX PA3BUTHUU B HOBBIX YCIIOBUSX M KOHTEKCTaX.

Pabora ¢ undopmaunmeii:

MPUMEHSTh Pa3IMYHbIE METO/IbI, UHCTPYMEHTHI U 3aIPOCHI NPH MOUCKE U 0TOOpEe MHGOPMALIUU WU
JAHHBIX ¢ YIETOM MIPEIOKEHHOW yueOHOU (pr3ndecKoit 3a1auu;

aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH HHPOPMAIMIO Pa3IMYHBIX BUJIOB U (hOpM
IpEJICTaBICHHUS,

CaMOCTOSITENILHO BEIOMPAThH ONTUMANTBHYIO (hOpMY MpeIcTaBIeHI HH(DOPMAIIMK U HIUTFOCTPUPOBATH
pelIaeMble 3a/1a4u HECIOKHBIMU CXEMaMHu, TnarpaMMaMu, HHOU TpaduKoi 1 UX KOMOMHALIUSAMU.
KoMMyHUKaTHBHBIE YHHBePCcAIbHbIE YUeOHbIE JeliCTBHUS:
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B X0JI¢ 00CYXJIeHUsI y9eOHOTro MaTepuaia, pe3yabTaToB J1ab0paTOPHBIX pabOT M MMPOCKTOB 33/1aBaTh
BOIPOCHI O CYIIECTBY 00CY>KIaeMON TEMbI U BBICKA3bIBATh MU, HAIICJICHHbIE HA pPellieHue 3a7aun
U TIOJIZIepKaHue 01arokeIaTeIbHOCTH OOIIECHUS;

COTIOCTABJISITh CBOM CYXICHHS C CYXKICHUSMHU JPYIHMX YYaCTHHKOB JHAaliora, OOHapYyKUBATh
pa3nuvKe U CXOACTBO TO3UIIHIA,

BBIPAXaTh CBOIO TOUKY 3pEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;

nyOMYHO TPEJCTaBISTh PE3yAbTaThl BBITOJHEHHOTO (DU3MYECKOTO OMbITa (IKCIEPUMEHTA,
UCCJIEI0BAHMS, IPOEKTA);

MOHUMATh U HCIOJIH30BaTh MPEUMYIIECTBA KOMAHIHOW U MHAMBUAYAILHON paOOTHI MIPHU PEIICHUN
KOHKPETHOU (hHU3MUECKOI MpoOIeMBbL;

NPUHUMATH 1€ COBMECTHOW JESTEIILHOCTH, OPTraHW30BBIBATH ICHCTBHS 1O €€ JTOCTHIKEHHUIO:
pacupenensaTb poir, 00CYKIaTh MPOIECCHl U PE3yIbTaThl COBMECTHOM paboThl, 0000IIaTh MHEHUS
HECKOJILKHX JIFOJICH;

BBITMOJHATH CBOIO YacTh pabOThI, JOCTUTas KaYeCTBEHHOI'O pe3yibTaTra M0 CBOEMY HAIPaBJICHUIO U
KOOPJMHUPYS CBOU ACHCTBUS C APYTUMHU WIEHAMU KOMaH/Ibl;

OLICHMBATh KaueCTBO CBOEro BKJIaJa B OOMMHA NOPOAYKT MO KPUTEPHUSIM, CaMOCTOSATEIbHO
c(hOpMyJIMPOBAHHBIM YYACTHUKAMU B3aWMO/ICHCTBUA.

PerynsiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE [1€iiCTBUSA

Camoopranmn3anus:

BBISIBJISITH MPOOJIEMBI B )KU3HEHHBIX U YU€OHBIX CUTYAIUSIX, TPEOYIOMIMX JUI pelIeHus PU3nIeCKIX
3HAHUMH;

OpUEHTUPOBATHCSA B PA3IMYHBIX MOAXO0JAX MPUHATUS pEIIeHUN (MHAUBUAYAIbHOE, MPHUHSITHE
pelieHus B TpyIIe, IPUHATHE PEIICHUA TPYIIION );

CaMOCTOSITENIbHO COCTABJISITh AJITOPUTM pellieHus] GU3NYECKON 3a/1auil WU TJIaHa MCCIEA0BaHUS C
y4ETOM UMEIOUINXCS PECypCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh IpeajiaraeMble
BAPUAHTHI PEIICHUI;

JienaTh BEIOOp U OpaTh OTBETCTBEHHOCTD 32 PEIICHHUE.

CaMOKOHTPOJ1b, IMOLMOHAIbHBIN HHTEJJICKT:

JIaBaTh aJIEKBATHYIO OLICHKY CUTYallMH U MpeJjiarath MjaaH €€ N3MEHECHHUS;

OOBSACHATh NMPUYMHBI JOCTHXKEHHUS (HEAOCTH)KEHHUS) PEe3yJIbTaTOB IESTENbHOCTH, JaBaTh OLICHKY
MpUOOPETEHHOMY OTIBITY;

BHOCHTH KOPPEKTUBBI B IEITEIILHOCTH (B TOM YKCIIE€ B XO/1 BBITIOTHEHUS (DU3UYECKOTO HCCIEAOBAHUS
WIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB, W3MEHMBIIMUXCS CHUTyal[di, YCTaHOBIIEHHBIX
OIIMOOK, BOSHUKIIIUX TPYIHOCTEIH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSIM;

CTaBUTh ce0s Ha MECTO JIPYroro d4eloBeKa B XOJE CIOpa WIM JUCKYCCHH Ha HAYYHYIO TEMY,
MOHUMATh MOTUBBI, HAMEPEHHUSI U JIOTUKY JIPYroro;

NpU3HaBaTh CBOE MPAaBO HA OMIMOKY MpPH pelIeHWH (U3MUYECKUX 3a/a4 WKW B YTBEPXKICHUSX Ha
Hay4HbIE TEMBI U TAKOE K€ MPaBO JIPYroro.

INPEJIMETHBIE PE3YJIBTATbBI

K koHmy oOydeHuss B 7 Kjacce NpeIMETHBIC pe3yiabTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaXkaTh CHOPMUPOBAHHOCTH Y 00YJAIOLTHXCS YMEHHIA:
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UCIIOJIb30BaTh MOHATHS: PU3NYECKUE U XUMUYECKHUE SIBICHUS, HA0II0IeHNE, SKCTIEPUMEHT, MOJIEIb,
TUIO0TE3a, €AMHULBI (PU3NYECKUX BEIUYMH, aTOM, MOJIEKyJa, arperaTHble COCTOSHUSI BEIIEeCTBa
(TBépHoe, KHIKOE, Ta3000pa3HOE), MEXaHWYEeCKOe IBHKCHHE (paBHOMEpPHOE, HEPaBHOMEPHOE,
NPSAMOJIMHEHHOE), TPACKTOPHs, paBHOACHCTBYOMAs cuia, nedopmanus (ynpyras, IIacTHYecKasi),
HEBECOMOCTh, COOOIAIONINECS COCY/IbL;

paznuyuath sBineHus (Iuddy3us, TEmIoBoe IBUKEHUE YACTHI] BEIleCTBA, paBHOMEPHOE JIBH)KEHUE,
HEpPaBHOMEPHOE JIBJKEHUE, WHEpIHs, B3aUMOJCIHCTBHE Tel, paBHOBecHE TBEPABIX Tel C
3aKpeIIEHHON OChIO BpallleHHUs, Mepefaya JaBleHusl TBEPIAbIMU TellaMU, KUIAKOCTSIMH U Ta3aMu,
aTMocgepHoe JaBlieHHe, IUIaBaHUE TeJl, MPEBPAIICHUS MEXaHUYECKOH SHEPrHH) MO OMHMCAHUIO MX
XapaKTEPHBIX CBOMCTB U HA OCHOBE ONBITOB, JEMOHCTPHPYIOLINX JaHHOE (PU3UYECKOe SIBIICHUE;
pacrno3HaBaTh MPOSIBICHUE W3YYEHHBIX (PU3UUYECKHUX SBJICHUI B OKPY)KaIOIIEM MHUpPE, B TOM UHUCIE
¢u3uueckue sSBICHUSA B MPHUPOJE: MPHUMEPHI ABWKEHHS C PA3IMYHBIMU CKOPOCTSMH B KHBOH U
HEXUBOU MPUPOJIE, ACUCTBHUE CUITBI TPEHUS B IPUPO/JIE U TEXHUKE, BIUSHUE aTMOC(EpHOro JaBIeHUs
Ha KUBOM OpraHu3M, IUIaBaHKUE PbIO, phIUaru B TeJe YeI0BeKa, IPU ITOM MEePEeBOAUTH MPAKTUYECKYIO
3a1ady B yueOHYIO, BBLACIIATH CYIIECTBEHHbIE CBOMCTBA (MIPU3HAKH) (PU3NYECKUX SIBICHUI;
OMNMUCBLIBATb U3YYCHHBIC CBOMCTBa Tell U (bI/ISI/I‘-IGCKI/Ie SABJICHUS, UCIIOJIb3Ys (bI/ISI/I‘IeCKI/Ie BCIIMYNHBI
(Macca, 00bEM, TIIOTHOCTH BEIIECTBA, BPEMs, ITYTh, CKOPOCTh, CPEIHSSI CKOPOCTh, CHJIa YIIPYTOCTH,
CHUJIa TSDKECTH, BEC Tella, Cujla TPeHHUs, 1aBlieHue (TBEPIOTO Tea, )KUJIKOCTH, I'a3a), BRITAJIKHUBAOIIAs
CWJIa, MeXaHu4yeckas paboTa, MOIIHOCTh, IJIEYO CHJIbI, MOMEHT CHJIbI, KO3(PQPHUIMEHT IMOJIE3HOTO
I[eﬁCTBHH MCXAaHU3MOB, KHMHCTHYCCKAA U MINOTCHIHUAJIbHAA 3Hepm${), Ipu ONHUCaHUU IIPABUIIBHO
TPAaKTOBATh (PU3MUYECKHI CMBICI UCTIONB3YEMBIX BEITMUNH, UX 0003HAUYCHUS U €IUHUIIBI (PHU3UUECKUX
BEJIMYMH, HAXOAUTh (OPMYINbI, CBA3BIBAIOIIME MaHHYIO (U3NYECKYI0 BEIUYHHY C JIPYTHMHU
BEJIMYMHAMU, CTPOUTDH IpaUKU U3yYEHHBIX 3aBUCUMOCTEN (PU3HUECKUX BEIUYUH;
XapaKTepu30BaTh CBOMCTBA Tel, (U3NYECKUE SABJICHUS U MPOIIECCHI, UCIIOIB3YS MPaBUIIa CIOKEHUS
cun (BIOMb OJHOM mpsiMoif), 3akoH ['yka, 3akoH Ilackais, 3akoH Apxumena, TpaBUiIO PaBHOBECHUS
peruara (0JI0Ka), «30J0TOE MPABUIIO» MEXAHHUKH, 3aKOH COXPaHEHUS MEXaHUYECKOW DHEPTrUH, MpH
9TOM JaBaTh CIOBECHYIO (DOPMYITHPOBKY 3aKOHA M 3aIHCHIBATH €r0 MATEMAaTUYECKOE BRIPAKEHUE;
00BACHATH (PU3MUECKUE SBJICHUS, TPOLIECCHl U CBOMCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE CUTYallUi
MPaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBIABIATL HNPUYNHHO-CIECIACTBEHHEBIE CBSI3H, CTPOUTH
00BbsICHEHHE U3 1—2 JIOTMYECKUX IaroB ¢ OmMopod Ha 1—2 M3Y4YEHHBIX CBOWMCTBA (PU3MUECKHUX
ABJIEHUH, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemiaTh pacy€THble 3ahadu B 1-2 neicTBUS, MCHOJB3Ys 3aKOHBI U (POPMYJIBI, CBSI3BIBAIOIIUE
¢dusznyecKkue BENMYMHBI: Ha OCHOBE aHAIM3a YCJIOBHS 3a/laddl 3alHCchiBaTh KpPaTKOE YCIOBUE,
HOJCTABIATh (PrU3HUYECKHE BEIWYMHBI B (YOPMYJIBl M MPOBOIUTH PACUETHI, HAXOIUTH CIPABOYHBIC
JaHHBIC, HGOGXO,Z[I/IMBIG AJid pCUICHUA 3a/1a4, OUCHUBATh PCATTUCTUIHOCTD HOJIy‘-ICHHOﬁ (bHBH‘ICCKOfI
BEJIMYUHBI,

pacrno3HaBaTh MPOOJIEMbI, KOTOPHIE MOXKHO PELIUTh TPU TOMOIIH (GU3UYECKUX METOJIOB, B ONTUCAHUHI
UCCIIEIOBaHMSI  BBIICTATH  NpPOBEpAEMOE  MpPENINoyioKeHue  (TUmorTes’y),  pa3idyarb U
UHTEPIPETHPOBATH MOJTYYEHHBIH pe3yabTaT, HAXOJUTh OIIMOKKA B XOJ€ OIbITA, JIEJaTh BHIBOJIBI IO
€ro pe3ybTaTaM,

IPOBOIUTH OMBITHl 1O HAOMIOACHHIO (DU3MYECKHX SBJICHUN WM (U3NYECKHX CBOMCTB TeIl:
dbopMynTUpoBaTh MPOBEPSEMBbIC MPEANONIOKECHHS, COOUpaTh YCTAaHOBKY U3 MPEJIOKEHHOTO
000py/I0BaHus, 3aMUCHIBATh XO/1 ONbITa U (POPMYITHPOBATH BHIBOIBL;

16



BBINOJIHATH NPSMbIE U3MEPEHUS PACCTOSIHUSA, BPEMEHH, MACChl Tea, 00bEMA, CHIIBI U TEMIIEPaTyphl
C MCIIOJI30BAaHUEM aHAJIOTOBBIX U HU(PPOBBIX IPUOOPOB, 3aIMCHIBATh IOKA3aHUS IPUOOPOB € yUETOM
3aJJaHHOH a0COJIIOTHOM MOTPETHOCTH U3MEPEHU;

OPOBOIUTH HUCCIEJIOBAaHHE 3aBUCUMOCTH OJHOW (PM3MUECKOM BEJIMYMHBI OT JpPYrod ¢
MCIIOJIb30BAaHUEM TPSAMBIX HM3MEpPEHUI (3aBUCHUMOCTH IIyTH PAaBHOMEPHO IBMIKYILIErocs Tejla OT
BPEMEHHU JIBIKCHMS Tela, CHJIBI TPEHUs CKOJIBKEHHMS OT Beca Tella, KadecTBa 00paboTKu
MIOBEPXHOCTEH TEJl M HE3aBUCHMOCTH CWJIBI TPEHUS OT IUIOIIAAU COINPUKOCHOBEHUS TEJ, CHIIbI
YIPYTOCTH OT YJUIMHEHUS IPYKUHBI, BBITAIKUBAIOIIEH CUIIbI OT 00bEMA NOrpyKEHHON YacTH Tea U
OT IJIOTHOCTH >KMIKOCTH, €€ HEe3aBUCHUMOCTH OT IUIOTHOCTH TeNa, OT TIIIyOWHBI, Ha KOTOPYIO
HOTPYKEHO TEeJIO0, YCIOBHUH IUIaBaHUs TeJ, YCIOBHI paBHOBECHs phlyara v OJIOKOB), y4acTBOBATh B
IUIAaHUPOBAaHUM y4eOHOIO HMCCIEI0BAHUSA, COOUPATh YCTAHOBKY U BBIIOJHATh U3MEPEHUS, CIeys
IPEI0KEHHOMY IIJIaHy, PUKCUPOBATh PE3yIbTAThI IOJy4€HHON 3aBUCUMOCTH (PU3NYECKUX BEINUUH
B BUJIE€ IPEJIOKEHHBIX TaOJHII U Tpa(UKOB, Ae7aTh BRIBOABI 110 pe3yabTaTaM UCCIICIOBaHMS;
IPOBOJIUTH KOCBEHHBIE H3MEPEHUs (U3UYECKUX BEIMYUH (IUIOTHOCTH BEIIECTBA JKUAKOCTH U
TBEPOrO TeJa, CUJIa TPEHUS CKOJIbKEHMSI, 1aBJIEHUE BO3/IyXa, BHITAJIKMBAIOLIAs] CUIIA, IEHCTBYIOIIAs
Ha MOTPYXEHHOE B JKUAKOCTh TEJNO, KOA(PHUIMEHT IOJIE3HOTO JCHCTBUS MPOCTHIX MEXAHU3MOB),
cilefysl IPeUI0KEHHOW HHCTPYKIIMNU: IIPU BBIIIOJIHEHUU U3MEPEHUI cOOUpaTh SIKCIEPUMEHTAIbHYIO
YCTaHOBKY U BBIYUCIIATH 3HAYEHNUE MCKOMOM BEITMYNHBL,

co0JII01aTh MpaBHiia TEXHUKH O€30MIaCHOCTH IpH paboTe ¢ 1a00opaTOpHBIM 000PYI0OBAHUEM;
yKa3bplBaTh TPHUHLHUIBI JIEHCTBHS NPUOOPOB U TEXHUYECKHX YCTPOMCTB: BECHl, TEPMOMETD,
JUHAMOMETp, COOOLIAIOIIMECS COCYAbI, GapoMeTp, pbluar, MOABMKHBIA M HEMOJBMXKHBIA OJIOK,
HAKJIOHHAs IJI0CKOCTH;

XapaKTepU30BaTh MPUHIUIIEI IEHCTBHS U3yYEHHBIX TPUOOPOB U TEXHUYECKUX YCTPOHCTB C OMOPOH
Ha UX ONHMCaHUsA (B TOM YHCJE: MOIIIMITHUKU, YCTPOMCTBO BOAOIPOBO/A, THIPABINYECKUH Tpece,
MaHOMETp, BEICOTOMED, MOPLIHEBOM HACOC, APEOMETP ), UCIIONIb3Ys 3HAHUS O CBOMCTBAX (PU3MUECKUX
SBJICHUH U HEOOXOMMble (PU3MUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

IPUBOAUTh NPUMEPbl (HAXOAUTh HHPOPMALMIO O IPUMEpax) MPAKTHYECKOIO HCIOIb30BAHUSA
(bU3UMYECKUX 3HAHWI B MOBCEIHEBHOM >KM3HU JJIsi 0OECTIeYeHHs] 0€301aCHOCTH MPH OOpAIIEHUU C
npubopaMu M TEXHUYECKUMH YCTPONCTBAMHU, COXPAHEHUS 3/10pOBbsl U COOJIIOAEHUS HOPM
HKOJIOTMUECKOTO MOBEJEHUS B OKPYKAIOLLEN CPELE;

OCYILIECTBIISAITh OTOOpP HMCTOYHUKOB HH(popMamuu B VHTEpHETE B COOTBETCTBUH C 3a/JaHHBIM
IIOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOIINXCS 3HAHUM U TyTEM CPAaBHEHUS PA3JINYHBIX HCTOUHUKOB
BBIJICJIATh MHPOPMALIUIO, KOTOPAs SIBJISETCS IPOTUBOPEUMBON MIIM MOXKET OBITh HEJOCTOBEPHOM;
UCIIOJIb30BaTh MPH BBIOIHEHNN YU€OHBIX 3a/laHUH HAyqHO-TIOMYIISIPHYIO JIUTEPATYpy (PU3HUECKOTO
COJIEP)KaHUs, CIPaBOYHBIE MaTepuanbl, pecypcbl cetu VHTepHeT, BiageTh NOpPUEMAMH
KOHCIIEKTUPOBAHUs TEKCTa, IpeoOpa3oBaHus HHPOPMALIUU U3 OJHOM 3HAKOBOW CHUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPATKHUE MHCbMEHHBIC M YCTHBIE COOOLICHUS HAa OCHOBE 2—3 MCTOYHHMKOB
nHpopmanuu (HU3NIECKOTO COJEP)KaHHUs, B TOM YHCIIE MYyOJUYHO JIeJaTh KpaTKUE COOOIIEHUS O
pe3yabTaTax MPOeKTOB MM YU€OHBIX HCCIEOBAHUMN, TPU 3TOM I'PAaMOTHO HCIIOJIb30BaTh U3YUCHHBIH
NOHATUIHBIN anmapaT Kypca (U3HMKH, COITPOBOKAATH BRICTYIUICHHE MPE3EHTALINEH;

IPY BBINOJIHEHUHM Y4EOHBIX NPOEKTOB M HCCIEAOBAHUI pacnpeneisTh 00SA3aHHOCTH B IpyIIe B
COOTBETCTBUH C ITOCTaBICHHBIMY 3aJ]a4aMU, CIICAUTH 3a BBIIIOJHEHUEM IlIaHa IEHCTBUM, alcKBATHO
OLICHMBAaTb COOCTBEHHBIH BKJaJ B JAEATENbHOCTb TIPYIIbI, BBICTPAUBATh KOMMYHUKATHBHOE
B3aMMOJICHCTBHE, YUUTBIBAsi MHCHHE OKPYXKAIOIIHX.
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K koHiy oOydenuss B 8 kJjacce mpeiMeTHbIE pe3ylbTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y 0OYJAIOLTUXCS YMEHHIA:
UCIIOJIb30BaTh TMOHATHSA: Macca M pa3Mepbl MOJIEKYI, TEIUIOBOE JABIXKEHHE aTOMOB M MOJIEKYI,
arperaTtHble COCTOSIHHMSI BEIIECTBA, KPUCTAUIMYECKHE U aMop(HBbIE Tela, HACBHIIICHHBIA U
HEHACBIIIEHHBI TMap, BJIAKHOCTb BO3[yXa, TEMIEpaTypa, BHYTPEHHSS JHEPrus, TEIIOBOM
JBUTATENb, OJEMEHTAPHBIA AJIEKTPUYECKUI 3aps], DSJIEKTPUYECKOe TIOoje, MPOBOAHUKU H
TUDIIEKTPUKH, TIOCTOSTHHBIN 3JIEKTPUIECKHI TOK, MATHUTHOE T10JIE;
pa3nuuath SBJICHUSA (TEIUIOBOE pACIIMPEHUE M C)KaTHe, TerJioneperadya, TEIIOBOE paBHOBECHE,
CMauMBaHHE, KAMWIUISPHBIC SIBICHUS, UCHApeHWEe, KOHICHCANWS, IUIABJICHHE, KPHUCTaIA3AIUS
(oTBepAeBaHUE), KHUIIEHHE, TeIuonepenada (TEIUIONPOBOJHOCTh, KOHBEKLUS, H3IIydeHHE),
JJIeKTpU3alMs TeJl, B3aUMOJICHCTBHE 3apsAloB, HCHCTBHS 3JEKTPUUECKOTO TOKA, KOPOTKOE
3aMbIKaHUE, B3aWMOJEWCTBHE MAarHUTOB, JEWCTBUE MArHUTHOTO TMOJS Ha NMPOBOJHUK C TOKOM,
DJIGKTPOMATrHUTHAS HWHIYKIUS) [0 OMUCAHUIO MX XapaKTePHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3MUECKOE SBICHUE;
pacrno3HaBaTh MPOSIBICHUE W3YYEHHBIX (PU3UUYECKHUX SBJICHUI B OKPY)KaIOIIEM MHUpPE, B TOM UHUCIE
dbuznyecKue SBICHUS B MPUPOJIE: TOBEPXHOCTHOE HATSHKEHUE U KAMMUISIPHBIE SIBJICHHS B IPUPOJIC,
KpUCTAJLJIBI B mpupoe, uznydenue CoiHila, 3aMep3aHue BOJOEMOB, MOPCKHE OpH3bl, 00pa3oBaHUe
pOChl, TyMaHa, WHEs, CHEra, JJICKTpUYECKHE SBJIEHUS B aTMocdepe, AIEKTPUYECTBO >KUBBIX
OpPraHU3MOB, MATHUTHOE ITOJI€ 3EMITH, Ipei MOIOCOB, POJIH MATHUTHOTO OIS JUIS )KU3HH Ha 3eMIie,
MOJIIPHOE CUSIHUE, TPU OSTOM TMEPEBOAUTH MPAKTUYECKYIO 3a7ady B Yy4eOHYIO, BBIACIATH
CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKN) (PU3UUCCKUX SBIICHUM;
OIMCHIBATh M3YYECHHbIE CBOMCTBA Tel M (DU3MYECKUE SIBJICHUSA, UCIONb3Ys (PU3UUECKHE BEIUYUHBI
(TeMmiepatypa, BHYTPEHHSSI SHEPrus, KOJUYECTBO TEIUIOTHI, YZAeNbHas TEIJIOEMKOCTh BEIECTBa,
yIeabHas TEIJIoTa IUIaBJICHUs, yJelIbHas TeIUIoTa MapooOpa3oBaHus, yaeiabHas TEI0Ta CTOPaHUS
TOTUIMBA, KOI(PPUIIMEHT TOJE3HOTO JCHUCTBUS TEIUIOBOW MAIIMHBI, OTHOCUTEIIbHAS BIAXKHOCTH
BO3/yXa, ODIEKTPUYECKHH 3aps], cuja TOKa, DJIEKTPUYECKOE HampsHKeHUE, CONPOTHUBICHHE
MIPOBOJIHMKA, Y/IETbHOE COMPOTHUBIICHNE BEIIECTBA, pad0Ta U MOIIHOCTh 3JIEKTPUUECKOI0 TOKA), IPU
ONKMCAHUU MPABWJIBHO TPAKTOBaTh (PU3UYECKUN CMBICI HCIIOJIb3YyEMbIX BEIUYHMH, 0003HAYEHHS U
eAVHUIBI (U3MYECKUX BEIMYWH, HAXOAUTHh (OPMYIBI, CBS3BIBAIOIINE [aHHYIO (U3HUECKYIO
BEJIMYMHY C JPYTUMHU BEIUYUHAMHU, CTPOUTH TpadUKH H3YyYCHHBIX 3aBHCUMOCTEH (PU3NIECKUX
BEJIMYUH;
XapaKTepu30BaTh CBOWCTBA TeJ, (PU3MYECKHE SBICHUS U MPOLECCH, MHCIONb3yd OCHOBHBIE
MOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKON TEOpUH CTPOCHUS BEUIeCTBA, MPHUHIMII CYNEPIO3UIINH
noJieit (Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsia, 3akoH OMa JIsl y9acTKa Ieru, 3aKOH
Jlxoyns—JleHna, 3aKOH COXpaHEHUS YHEPTUH, IIPU ITOM JIaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA
Y 3aIIUCBIBATh €0 MaTEMAaTHUECKOE BBIPAXKEHUE;
O00BSACHATh (U3WYECKUE TMPOIECCHl M CBOMCTBA Tel, B TOM YHCIE W B KOHTEKCTE CHUTYyallMi
MPAKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BbIBISTh NPUYMHHOCIEICTBEHHBIE CBSI3U, CTPOUTH
00BbsCHEHHE U3 1—2 JIOTMYECKUX IaroB ¢ OmMopod Ha 1—2 M3Y4YeHHBIX CBOWCTBA (PU3MYECKUX
SBIICHUH, (PU3NUECKUX 3aKOHOB MIIH 3aKOHOMEPHOCTEH;
pemiate pacy€THple 3aJaud B 2—-3 NEHCTBUS, UCIONB3YS 3aKOHBI M (DOPMYJIBI, CBSI3BIBAIOIIHE
duznyecKue BENMYMHBI: Ha OCHOBE aHAJIM3a YCJIOBUS 3a/laddl 3aIliChIBaTh KPATKOE YCIIOBUE,
BBISIBJISITh HEJIOCTATOK JAHHBIX JUISl PEIICHUS 33/1a4H, BEIOUPATh 3aKOHBI U (POPMYJIIbI, HEOOXOTUMBIE
JUIsl €€ pelIeHus, TPOBOAUTh Pacu€Thl U CPAaBHUBATH MOJyUEHHOE 3HAUeHUE (DU3UUECKON BEITHMUNHBI
C U3BECTHBIMU JaHHBIMU;
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pacro3HaBaTh POOJIEMBI, KOTOPbIE MOKHO PELIUTH NP MOMOIIH (PU3NYECKUX METOI0B, UCIOIIb3YS
ONKCaHHE HCCIECIOBaHMs, BBIACIATh IMPOBEPSEMOE IPENINOJIOKEHHE, OLEHUBATh IPAaBUIBHOCTb
NOpsIIKa IPOBEEHUS UCCIIEN0BaHU, 1€TaTh BbIBObL;

IPOBOIUTH ONBITHI IO HAOMIOACHHIO (PU3MUECKUX SBICHUA WM (PU3HUECKUX CBOMCTB Tel
(KanuJUIIpHBIE SBJICHUS, 3aBUCUMOCTD JIaBJICHUS BO3yXa OT ero o0bEéMa, TeMIepaTypbl, CKOPOCTH
npoliecca OCTBIBAHWS M HArpeBaHUs MpPHU M3IyYECHHHM OT IIBETa HM3Iydaromei (MOrjomaromeil)
IIOBEPXHOCTH, CKOPOCTh MCIIAPEHUS BOJIbI OT TEMIEPATYPhI )KUIKOCTH U IUIOLIAIU €€ TIOBEPXHOCTH,
UIEKTPU3aALMsl T€ U B3aUMOJEHCTBHE 3JIEKTPUYECKHUX 3apsiioB, B3aUMOJCHCTBHE INOCTOSHHBIX
MarHuTOB, BU3yaIU3alysi MArHUTHBIX I10JIEH TOCTOSSHHBIX MArHUTOB, 1€HCTBUSI MATHUTHOTO TOJIS HA
IIPOBOJAHMK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa, CBOMCTBA 3JIEKTPOJBUraTelNsl IIOCTOSIHHOTO TOKA):
(GopMynHupoBaTh MPOBEPSEMBIC IPENNOJIOKEHHs, COOMpaThb YCTAHOBKY U3 IPEAJIOKEHHOIO
000pyI0BaHUs, OIUCHIBATh X0/ OIBITA U (POPMYIUPOBATH BHIBO/IBI;

BBITNOJIHATH NPSAMbIE U3MEPEHUSI TEMIIEPATYpPbl, OTHOCUTENBHON BIIAXKHOCTH BO3AYyXa, CHJIBI TOKA,
HaNpsDKEHUsl C MCIOJIb30BaHMEM AHAJIOIOBBIX IMPUOOPOB M JATYMKOB (DU3UYECKUX BEIHUMH,
CpaBHUBATh PE3yJIbTAThl U3MEPEHUN C YUETOM 3aJJaHHOI a0COIIOTHOM MOTPELIHOCTH;

OPOBOIUTH HUCCIEJIOBAaHHE 3aBUCUMOCTH OJHOW (PM3MUECKOM BEJIWYMHBI OT JpPYrod ¢
UCIIOJIb30BAaHUEM TIPSMBIX U3MEPEHUl (3aBUCHUMOCTh CONPOTUBIICHUSI MPOBOJHUKA OT €r0 JUIMHBI,
IUTIOINAAM TONEPEYHOT0 CEUYEHUS U YAEIbHOIO COIPOTHUBIICHHS BEIIECTBA TPOBOIHUKA, CHIIBI TOKA,
UAYILEro 4epe3 MPOBOJHUK, OT HAPSKEHUs Ha IPOBOJHUKE, UCCIIEI0BAHHUE I1OCIEI0BATEIbHOIO U
napajyIeIbHOTO COeIMHEHUH MPOBOJIHUKOB): IIAHUPOBATH MCCIIEAOBAaHUE, cOOMPATh YCTAaHOBKY U
BBITIOJIHATh M3MEPEHHs, CIEAys NPEIJIOKEHHOMY IUIaHy, (PMKCHPOBATh PE3yJbTaThl MOJIYy4YEHHON
3aBHCUMOCTH B BHJIE TaOJIUIl U I'paUKOB, JEJIaTh BHIBOJIBI IO PE3Y/IbTaTaM UCCIIEOBAHUS;
IPOBOJUTh KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BEIMUYUH (yAelnbHas TENJIOEMKOCTh BEIIECTBA,
COIIPOTHUBJIEHUE IPOBOJHHUKA, paOOTa M MOLITHOCTb AJIEKTPUUYECKOI0 TOKA): TNIAHUPOBATh U3MEPEHHUS,
coOMpaTh 3KCIEPUMEHTAIBHYIO YCTAHOBKY, CIENys HpPEUIOKEHHOW WHCTPYKLMH, M BBIYUCIIATH
3HAUEHUE BEJINYUHBL,

co0JII01aTh MpaBHiia TEXHUKH O€30MaCHOCTH MpH paboTe ¢ 1a00paTOpHBIM 000pYI0OBAHUEM;
XapaKTepU30BaTh MPUHIIUIIBI IEHCTBHSI M3yYEHHBIX TPUOOPOB U TEXHUYECKUX YCTPOMCTB C OMOPOH
Ha HX ONMcaHUs (B TOM YHCIIE: CHCTEMa OTOIUIEHHUS JIOMOB, TMTPOMETp, NapoBass TypOHHa,
amIrepMeTp, BOJBTMETpP, CUETUYMK DJICKTPUUYECKOH HHEPIuu, 3JICKTPOOCBETUTEIbHbIE NPHOOPHI,
HarpeBaTeNIbHbIE AMEKTPOIIPHOOPH! (IPUMEpPHI), SJICKTPUUECKUE TPEIOXPAHUTEIH, HIEKTPOMAarHuT,
JIEKTPOJBUTATENb MOCTOSHHOIO TOKA), UCIOJb3Ysl 3HAHUS O CBOMCTBaX (PU3MUECKUX SBICHUH U
HeoOXoauMbIe (PU3NUECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh IMPOCTHIE TEXHUYECKHE YCTPOHCTBA M HM3MEpHUTENbHBbIE NPHOOPHI MO CXEMaM H
CXEMaTHYHBIM PUCYHKaM (KHMJIKOCTHBIM TEPMOMETp, TEPMOC, IICUXPOMETP, TUTPOMETP, JBUTATEIb
BHYTPEHHETO CrOpaHMsl, 3JIEKTPOCKOI, PEOCTaTr), COCTABIATh CXEMbl 3JEKTPUUECKHUX LENel c
II0CJIEI0BATENBHBIM M MapaJlIeIbHbIM COEMHEHNUEM 3JIEMEHTOB, pa3inyasi yCIOBHbIE 0003HaYEHUs
JJIEMEHTOB JIEKTPUUYECKUX LIEeTIEH;

NPUBOANUTE TPUMEPHI (HAXOAUTH WHGPOPMALMIO O TPUMEpPax) MPAKTHYECKOTO HCIOIb30BAHUS
(bU3UYECKUX 3HAHWHN B MOBCEIHEBHOM >KM3HU JJIsi 0OECTIeUeHHs] 0€301aCHOCTH MPH OOPAIIEHUU C
npubopaMu M TEXHUYECKUMH YCTPOHCTBAMH, COXPAHEHHUS 3/0pOBbsi U COOJIOACHUS HOPM
HKOJIOTMUECKOTO MOBEJEHUS B OKPYKAIOLLEN CPELE;

OCYILECTBIIATh MOUCK MH(OpMAIK HU3NIECKOro coaepkaHus B IHTepHeTe, Ha OCHOBE UMEIOIUXCS
3HaHUU ¥ TYTEM CpaBHEHMS JIOTIOJHUTENBHBIX HMCTOYHUKOB BBIJACIATH MH(POPMALHUIO, KOTOpas
ABJISIETCSA IPOTUBOPEUMBON MIIM MOXKET OBITh HEZJOCTOBEPHOI;
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MCIIOJIb30BATh MIPU BHITIOJHEHUH YU€OHBIX 3aJJaHU HayYHO-TIOMYJISPHYIO JUTEpaTypy (PHU3NUeCcKOro
COJlep’KaHus, CIIpaBOYHbIE MaTepuaibl, pecypcbl cetu UWHTepHeT, BiIageTh MNpUEMaMU
KOHCIIEKTUPOBAHUS TEKCTA, MpeoOpa3oBaHus HHPOPMAIMK U3 OAHON 3HAKOBOUM CHCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE U KpaTKHE YCTHBIE COOOIIEHHs, 006001mas nHpopMauio u3
HECKOJIbKUX HMCTOYHHKOB (DU3UYECKOTO COMEp)KaHUs, B TOM YHCIE MYOJUYHO TPEACTABIATH
pE3yNbTaThl MPOCKTHOW WM MCCIIEI0BATENBCKON NEATENILHOCTH, IIPH 3TOM I'PAMOTHO HCIIOJIH30BATh
M3Y4YEHHBIN MOHITHIHBIN ammapaT Kypca (PU3uKu, COMPOBOXKIATh BHICTYIUICHUE MPE3EHTAITUEH;
IpU BBIIOJIHEHUU Y4YEOHBIX MPOEKTOB M HCCIENOBAHUN (DU3UYECKUX TMPOILIECCOB PACIPEAEIATh
00s13aHHOCTH B TIpYyMI€ B COOTBETCTBUU C MOCTAaBIECHHBIMU 3aJadyaMH, CIEAUTH 33 BBIMOJIHEHUEM
IIaHa ACUCTBUI U KOPPEKTHUPOBATH €T0, aIeKBAaTHO OLIEHUBATh COOCTBEHHBIN BKJIa/ B 1€ATEILHOCTD
TPYNIbI, BHICTPAaUBAaTh KOMMYHHKATHBHOE B3aUMOJICHCTBUE, MPOSBISS TOTOBHOCTH pa3peuiaTh
KOH(JIUKTBI.

K koHiy oOydenuss B 9 KJjacce MpeiIMETHbIE pe3ysbTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
OTpaXkaTb CHOPMUPOBAHHOCTH Y OOYHAFOIITUXCSI YMECHHM
WCIIOJIb30BATh TMOHATHS: CUCTeMa OTCYETa, MAaTepUAbHAS TOYKA, TPACKTOPHsI, OTHOCHTEIHLHOCTH
MEXaHHUYECKOTO JBIKEHUs, Aeopmarius (yrnpyras, IIacTuuecKas), TpeHUE, IEHTPOCTPEMHUTEIHLHOE
YCKOpEHHE, HEBECOMOCTb U MEPErpy3KH, LIEHTP TSHKECTH, aOCOIIOTHO TBEPIOE TEJIO, LIEHTP TSHKECTH
TBEPAOro Tella, paBHOBECUE, MEXaHUUECKHE KojieOaHUs U BOJIHBI, 3BYK, HH(Pa3BYK U YIbTPA3BYK,
JJIEKTPOMArHUTHbIE BOJIHBI, IIKaja d3JEeKTPOMAarHUTHBIX BOJH, CBET, OJU30pPYKOCTb U
JATbHO30PKOCTD, CTIEKTPhI UCITYCKAHHMSI U MOTJIONICHNUS, allb(da, 0eTa- u raMMa-u3TydeHHs], U30TOIIbI,
siIepHasi SHEPTeTUKa,
paznuyath  sBIEHUS  (paBHOMEPHOE ¥  HEPaBHOMEPHOE  TNPSIMOJMHEHHOE  JIBHIKEHUE,
PaBHOYCKOPEHHOE MPSMOJIMHEWHOE IBUKEHUE, CBOOOIHOE NaIeHUE TeJl, pPABHOMEPHOE IBUKEHHUE 10
OKPYXKHOCTH, B3aUMOJICHCTBUE TE€J, pEaKTUBHOE [BWKEHHE, KoyieOaTenbHOEe JBUKECHHE
(3aTyxaromMe U BBIHYKJEHHBbIE KOJeOaHHs), PE30HAHC, BOJHOBOE JIBUKEHUE, OTPa’KEHUE 3BYKA,
NpSAMOJIMHEHHOE paclpoCTpaHEeHHe, OTpakeHHE W NPEJIOMJIGHHE CBETa, IIOJIHOE BHYTpPEHHEE
OTpaKEHHE CBETa, pa3JoXKEHHE OeJOoro cBeTa B CHEKTP M CJIOXKEHUE CIEKTPAJIbHBIX LIBETOB,
JUCTIepCUsi CBETa, EeCTECTBEHHas paJMOaKTUBHOCTb, BO3HMKHOBEHHME JIMHEWYATOro CHEKTpa
U3ITy4eHUs) 10 OMMCAHUI0 UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB, JEMOHCTPHUPYIOIIMX
JTaHHOE (PU3HUECKOE SIBICHUE;
pacrno3HaBaTh MPOSIBICHUE U3YYCHHBIX (DU3MUECKUX SBJICHHI B OKPYXKAlOMeM MUPE (B TOM YHUCIE
dbusznyecKkue SBICHUS B MPHUPOJEC: MPHIUBHI U OTIUBHI, ABUKEHHE TIaHeT CONHEYHOUW CHUCTEMBI,
pPEaKTUBHOE JBIKEHUE JKHBBIX OPraHU3MOB, BOCHPHSITHE 3BYKOB >KMBOTHBIMHU, 3€MIIETPSCEHUE,
ceificMHUecKHe BOJHBI, IIyHAMH, 9X0, I[BETA TeJl, ONTUYECKUE SIBJICHUS B MPUPOE, OMOJOTHYECKOe
JeiCTBUE BUAMMOIO, yIbTPapUOJIETOBOIO U PEHTTEHOBCKOTO U3IYYEHHH, €CTeCTBEHHBIH
paAMOaKTUBHBIA (OH, KOCMHUYECKUE JIYYH, PATUOAKTUBHOE HW3IydE€HUE MPUPOTHBIX MHHEPAJIOB,
NEHCTBUE pPAJMOAKTUBHBIX W3IYy4eHUH Ha OpraHu3M 4YelloBeKa), MpH OSTOM MEPEeBOIUTH
MPaKTUYECKYIO 33/1a4y B y4eOHYIO, BBIICIATH CYIICCTBEHHBIC CBOWCTBA (MpU3HAKH) (HU3UUIECKUX
SIBIICHUIA;
OTHCHIBATh W3YYCHHBIC CBOWCTBA TN U (DU3MYECKHE SIBICHUS, UCIONB3Ysl (PHU3UUECKHE BEIUYUHBI
(cpenHsist ¥ MTHOBEHHAs! CKOPOCTH TeJla IPU HEPAaBHOMEPHOM JBUKEHHH, YCKOPEHHE, TIepEMEIICHHE,
NyTh, YIJI0Basi CKOPOCTh, CHJIa TPEHHsI, CHJIAa YIIPYTOCTH, CHJIA TSXKECTH, YCKOPEHHE CBOOOTHOTO
NaJcHUus, BEC Tela, WMITYJIbC TeJla, HMMITYJIbC CHIIBI, MEXaHHW4YecKas pabdoTa W MOIIHOCTD,
MOTEHLIMAJIbHAs SHEPrus Teja, MOAHSITOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHIMAbHAS SHEPIUs
C)KAaTOM MpY>KUHBI, KHHETHYECKas JHEprusi, MOJHAs MeXaHWYecKas HHeprus, Mepuoj U 4YacToTa
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Kose0aHul, JUIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA TOHA4, CKOPOCTh CBETa, IOKa3aTelb
NPEJIOMIICHUS CPE/Ibl), IPU ONMMCAHUM MPABUIBHO TPAKTOBATh (PU3MUYECKHI CMBICI HCHOJIb3YEMbIX
BEJIMYMH, O0003HAYCHUS U E€IUHUIBI (PU3MYECKHX BEJIHYMH, HAXOIUTHh (OPMYJbI, CBSA3BIBAIOIINE
JaHHY!0 (U3MYECKYI0 BEIUYHHY C JPYrUMH BEIUYMHAMHU, CTPOUTh TpadUKU H3YYEHHBIX
3aBHUCUMOCTEN (PU3NUECKUX BEITUYNH;

XapaKTepu30BaTh CBOMCTBA Tel, (PM3NYECKHUE SBJICHUS M MPOIECCHI, UCIIONb3YS 3aKOH COXPaHCHHS
SHEPTUH, 3aKOH BCEMUPHOT'O TATOTEHUS, IPUHIUI CYNEPIIO3UIMU CUJI, TPUHIIUAI OTHOCUTEIBHOCTH
lanunes, 3akoHbl HpIOTOHA, 3aKOH COXpaHEHHMS MMIYJbCA, 3aKOHBI OTPAKEHHSI U MPETOMIICHHUS
CBETa, 3aKOHBI COXPAHEHMs 3apsI0BOTO MU MAaCCOBOTO YHCEN MPH SACPHBIX PEAKIUIX, IPU ITOM
JaBaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA M 3aIIUCHIBATh €r0 MAaTEMAaTUYECKOE BHIPAKEHNUE;
OOBSICHATH (PU3UYECKUE TPOLECCHl U CBOMCTBA TN, B TOM YHCIE M B KOHTEKCTE€ CHTyalUl
MPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BbBIABIATh MPUUYUHHO-CIEACTBEHHBIE CBSI3H, CTPOUTH
0o0BbsicHEHHE M3 2—3 JIOTMYECKHX IaroB C OMOpOi Ha 2—3 W3yYeHHBIX CBOMCTBAa (hHU3MUYECKUX
SBIICHUH, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemath pacuéTHble 3aJauu (OMHUPAIOLIUECS HA CUCTEMY U3 2—3 ypaBHEHUH), UCIOJIb3Ysl 3aKOHBI U
(dopMyIbl, cBsI3bIBatONINE (PU3HUECKUE BETUYMHBL: HA OCHOBE aHAJIM3a YCIOBHS 3a/1a4M 3alHChIBATh
KpaTKOE YCJOBHE, BBISBISATH HEIOCTAIOUIME WM H30BITOYHBIE JaHHBIE, BBIOMPATh 3aKOHBI U
dbopMyIbl, HEOOXOAMMBIC ISl PELIECHUS, MPOBOAUTH PACYETHI U OLIEHUBATH PEATUCTUYHOCTH
MOJy4EHHOT0 3HaYeHUS (PU3NYECKON BETMUHHBI,

pacrmo3HaBaTh MPOOJIEMBbI, KOTOPbIE MOKHO PEIIUTH MPH MOMOIIH (PU3NYECKUX METO/I0B, UCIIOIb3YS
ONKCAaHHE HCCIEIOBaHMs, BBIACISATH IMPOBEPSEMOE IPEINON0KEHHE, OIEHUBATh IPAaBUIBHOCTD
HOpsi/IKa MPOBEICHUS UCCIICAOBAHMS, AETaTh BEIBOABI, MHTEPIPETUPOBATH PE3yJIbTaThl HAOIIOJCHUN
U OIIBITOB;

MIPOBOJIUTH OTBITHI IO HAOMIOACHUIO (PU3UUECKUX SBICHUHN WA (PU3UIECKUX CBOMCTB Tell (M3yUYCHHE
BTOpOro 3akoHa HpIOTOHa, 3aKOHAa COXpaHEHHUS SHEPruHu, 3aBUCHUMOCTH Iepuoja KoJieOaHHi
NPYKUHHOTO MasTHHKA OT MacChl Ipy3a U )XECTKOCTU MPY>KUHBI M HE3aBUCUMOCTh OT aMIUIUTY/IbI
MaJIbIX KOoJIeOaHW, MPSAMOJIMHEHHOE pacpOCTPaHEHUE CBETA, Pa3IoKeHUE OEJIoro CBeTa B CIEKTD,
U3Y4YE€HHE CBOMCTB H300pa)keHHs] B IUIOCKOM 3€pKajie M CBOWCTB H300pa)KeHUs IpelMeTa B
cobuparomeid JauH3E, HaOIMIOJEHWE CIUIOMIHBIX W JUHEHYAaThIX CIEKTPOB  M3ITYUCHHUS):
CaMOCTOSITENIbHO cOOMpaTh YCTAaHOBKY W3 M30BITOYHOrO Habopa OOOpYAOBaHUS, ONUCHIBATH XOJ
OTIBITA U €TO PE3YNbTaThl, POPMYIUPOBATH BHIBOJIBI,

IPOBOAMTH MPU HEOOXOAMMOCTH CEPUI0 TPSIMBIX H3MEPEHHH, OIpenesss cpelHee 3HaueHHe
u3MepsaeMoil BeIMUMHBl ((OKYCHOE pacCTOSHUE COOMparomiel JHMH3BI), OOOCHOBBIBATH BHIOOP
croco0a u3MepeHus (M3MEPUTEIHHOTO MPUO0Pa);

IIPOBOJAMTH HCCIIEIOBaHUE 3aBUCUMOCTEN (U3NYECKUX BEJIWYMH C HCIOJIb30BAaHUEM TPSMBIX
U3MEpeHHil (3aBUCUMOCTh MYyTH OT BPEMEHHU IMpPH PABHOYCKOPEHHOM ABM)XEHMM Oe€3 HadaabHOU
CKOPOCTH, Iepuoja KojeOaHuN MaTeMaTH4YeCKOro MasTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH YTIJia
OTpPaKEHHsI CBETa OT yIVIa TaJeHUs W yIja MpeJoMJIeHHA OT yIVla MAaJCHUs): IUIAHUPOBATH
UCCIICIOBAaHUE, CaMOCTOSITENIbHO COOMpaTh YCTAHOBKY, (PMKCHpPOBATH PE3YJIbTaThl IMOIY4YEHHON
3aBUCUMOCTH (PM3WYECKUX BEJIUYHMH B BHJIE TaOJIUI] U rpadUKOB, JeNaTh BBIBOJBI 10 pe3yibTaTaM
UCCJIEJIOBAHUS,

IPOBOJIUTH KOCBEHHbIE N3MEPEHUS (PU3NUECKUX BEIUYHMH (CPEIHSAS CKOPOCTh M YCKOPEHHUE Tela Ipu
PaBHOYCKOPEHHOM  JIBWKEHHH, YCKOPEHHE CBOOOJHOTO TMaACHMS, >KECTKOCTh MPYKHUHBI,
KOX(P(UIIMEHT TPEHUs CKONBXKEHUS, MEXaHWueckas paboTa M MOIIHOCTb, YacToTa M TEPUOJ
KOJICOAHUH MaTeMaTHYECKOTO U MPYKUHHOT'O MasTHUKOB, ONTHYECKAs CHJia cOOMparomeil TUH3BI,
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PaZMOAaKTUBHBIM (OH): IJIAHMPOBATH W3MEPEHUs, COOMPATh SKCIEPHUMEHTAIBHYIO YCTAHOBKY U
BBITNOJIHATh U3MEPEHHUS, CIENYs NMPEATIOKEHHON MHCTPYKIMH, BBIUUCIATh 3HAYEHHWE BEIMYMHBI U
AQHAJIM3UPOBATH ITOJIYYCHHBIEC PE3YNIbTAThl C YUETOM 33JaHHOMU ITOTPEIIHOCTH U3MEPEHUN;
coOJr01aTh MpaBuiia TEXHUKHA 0€301TaCHOCTH IIPH padboTe ¢ 1abopaTOpHBIM 000PYI0BaHUEM;
pa3nuuyaTh OCHOBHBIE IPU3HAKU H3YYEHHBIX (GU3MYECKUX MOJeNed: MaTepualbHas TOYKa,
abCoOTHO TBEPAOE TENO, TOUCUHBIM MCTOYHUK CBETA, JIyd, TOHKAs JIMH3A, IUIAHETapHas MOJEINb
aTOMa, HyKJIOHHasi MOJIEJIb aTOMHOTI'O S1pa;

XapaKTepu30BaTh MPUHIMIIBI IEHCTBHSI U3YYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOHCTB C ONOPOH
Ha UX OMNMCaHUs (B TOM YUCIIE: CIIMIAOMETD, AATYUKH [TOJIOKEHHSI, PACCTOSHUS U YCKOPEHUS, paKeTa,
9XO0JIOT, OYKH, NEPUCKOII, (OTOAMNIAPAT, ONTUYECKHE CBETOBOJIbI, CIIEKTPOCKOI, JO3UMETP, Kamepa
Bunbcona), ucnonp3yst 3HaHUS O CBOMCTBAax (pU3MUYECKUX SIBICHUI W HEOOXOOUMBbIE (hU3MUYECKHE
3aKOHOMEPHOCTH;

UCIIOJB30BaTh CXEMBl M CXEMAaTH4YHbIE PUCYHKM HM3YYEHHBIX TEXHMYECKHX YCTPOWCTB,
U3MEPUTENIBHBIX NMPUOOPOB M TEXHOJOTHYECKUX MPOLECCOB MPHU PEHIEHUH Yy4EOHO-NPAKTHUECKUX
3ajiay, ONITUYECKUE CXEMBI ISl IOCTPOEHUS N300pakeHUI B INIOCKOM 3€pKajie U COOMparolel JIMH3E;
NPUBOAUTE TPUMEPHI (HAXOAUTH WHGPOPMALMIO O TPUMEpPax) MPAKTHYECKOTO HCIOIb30BAHMUS
(bU3UYECKUX 3HAHWI B MOBCEIHEBHOM >KM3HU JJIsi 0OECTieueHHs] 0€301acCHOCTH MPH OOpAIIEHUU C
npubopaMu M TEXHUYECKMMH YCTPOHCTBAMH, COXPAHEHHUS 3/0pOBbsi U COOJIIOACHUS HOPM
HKOJIOTMUYECKOTO MOBEEHUS B OKPYKAIOLLEN CPELE;

OCYILECTBIIATh MOMUCK HMH(OpManuu (U3NYECKOro coiepxkaHus B VIHTepHeTe, CaMOCTOSTENBHO
dbopMynupys TMOHMCKOBBIM 3ampoc, HAXOIUTh IyTH ONPEAETICHHUS TOCTOBEPHOCTH IOJy4YEHHON
UH(POPMALIUU HA OCHOBE UMEIOIIMXCS 3HAHUN U JONOJHUTEIbHBIX UCTOYHUKOB,;

UCIIOJIb30BaTh MPH BBIOIHEHNN YU€OHBIX 3a/laHU HAyqHO-TIOMYIISIPHYIO JIUTEPATYpPy (PU3HUECKOTO
COJIEP)KaHUs, CIPaBOYHBIE MaTepuanbl, pecypcbl cetu VHTepHeT, BiageTh NOpPUEMAMH
KOHCIIEKTUPOBAHUs TEKCTA, IpeoOpa3oBaHus HHPOPMALIUU U3 OJHOM 3HAKOBOW CHUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIE MMChbMEHHBIE M YCTHBIE COOOIIEHNS Ha OCHOBE MH(OPMAIIMU U3 HECKOIBKHX
UCTOYHUKOB (DPU3NYECKOTO COACpXKaHUSA, MyOIUYHO MPEACTABIATH PE3yNbTaThl MPOCKTHON WIN
HCCIIEN0BATEIbCKON EATEIBHOCTH, IIPH 3TOM T'PAMOTHO MCIIOJIb30BATh M3YUEHHBINA ITOHATUHHBIN
anmapar M3y4aeMoro pasjena (pU3MKH U COIpPOBOXKAATH BBICTYIUIEHHE IpEe3eHTaluel ¢ y4éToM
0COOEHHOCTEH ayIMTOPUH CBEPCTHUKOB.

22



TEMATHYECKOE INTAHUPOBAHHUE

7 KIIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undposbie)
n/n NporpamMmbl Bcero Koutpoaeusie Tpaxruecikue o0pa3oBaTejibHbIE
padoTsI padoThbI pecypesI
Pazgen 1. ®usnka u e€ posib B NO3HAHUU OKPYKAKOLIEr0 MUpa
1.1 dusuka - HayKa 0 Ipupoje 2 brbmiorexa OK
https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1.2 Du3nYeCKre BETUYNHbI 2 1 https-//m.e dS(I)_E).ru 76416194
1.3 EcrecTBeHHOHAYYHBI METO]T TO3HAHUS 2 1 bubnmorexa LHOK
https://m.edsoo.ru/7f416194
Htoro no paszneny 6
Pa3znen 2. IlepBoHayaibHble CBeIEHUS 0 CTPOEHUH BelllecTBa
2.1 Crpoenue BemiecTBa 1 brbmiorexa LOK
https://m.edsoo.ru/7f416194
9 JBr>xeHne U B3aUMOICHCTBUE YaCTHII ) 1 bu6mmoreka [IOK
BelIeCTBa https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSTHUSI BEIIECTBA 2 ﬁgg:l;l/;re;jsioﬁ 76416194
Uroro no pazneny 5
Pa3nea 3. /IBu:xkeHMe M B3auUMo/IelicTBHE TeJl
3.1 MexaHu4eckoe JBHKEHUE 3 brbmiorexa LOK

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

39 i 4 | bubmuorexa [JOK
' HEPIIL, Macca, HAOTHOCTE https://m.edsoo.ru/7f416194
Bbu6nmuoreka [JOK
. .B 14 2
33 Cua. Bzt cun https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUIAKOCTEH 1 ra3oB
41 Hasnenue. [lepenaya naBnenus: TBEpAbLIMU 3 bu6mmoreka [IOK
’ TeJNaMH, JKUIKOCTAMH U razaMu https://m.edsoo.ru/7f416194
47 1 5 bubmuorexa [JOK
’ ABJICHHEC HHKOCTH https://m.edsoo.ru/7f416194
Bbu6nuoreka [JOK
4, A
3 TMOC(epHOE AaBiCHIe 6 https://m.edsoo.ru/7f416194
44 JlelicTBuE ®UJKOCTH U Ta3a Ha MOTPYKEHHOE B 7 3 bubmuorexa [JOK
’ HUX TEJO https://m.edsoo.ru/7f416194
Hroro o pasaeny 21
Pazgen 5. Pabora u MOIIIHOCTB. JHEpPIUst
bu6mmoreka [IOK
31 Pabora 1 mompgoCTS 3 ! https://m.edsoo.ru/7f416194
Bbu6nuoreka [JOK
2 I1 1
> POCTBIC MEXAHIMET > https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
>3 Mexarmeckas SHEpria 4 ! https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHoe Bpems 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 68 12
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8 KUIACC

KouaunyecTBOo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iejioB U TeM (undposBbie)
Ne i/l Konrpoabnsie IlpakTuyeckue
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI pecypen
Pa3pen 1. TenioBble siBJIeHUSA
1.1 CrtpoeHue u CBOICTBa BELIECTBA 7 Bubmmorexa [OK
https://m.edsoo.ru/7f4181ce
bubmuoteka [JOK
1.2 Teruosbie mpouecce! 21 ! . https://m.edsci.ru/7f4l 8lce
Htoro no paszneny 28
Pa3zgea 2. DiiekTpuyeckne ¥ MAarHUTHbIE SIBJICHUS
)1 DneKTpuUecKue 3apsaabl. 3apsHKEHHBIE Tea U 7 1 Bu6muotexa [JOK
UX B3aUMOJIENCTBUE https://m.edsoo.ru/7f4181ce
bubmuoreka [{OK
2.2 I1OCTOSIHHBIN 3JIEKTPUYECKUM TOK 20 2 7 https://m.e dS(])_E).I'U. 178418 ] ce
bubnuotexa [JOK
2.3 MarHuTHbIE SIBICHUS 6 1 1.5 https://m.edsg).ru/7f4l 21ce
2.4 DJIEKTpOMarHuTHAsI UHIYKIUS 4 bubmorexa HOK
https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 14.5
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9 KVIACC

KouaunyecTBOo 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/ie/ioB U TeM ungpoBbie
Ne i/l P Konrpoabnsie IlpakTuyeckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchbl
Pa3zgen 1. Mexannueckue siBJICHHUS
11 MexaHHU4eCKOe JIBMKCHUE U CIIOCOOKI €TI0 10 | bubmunoreka LIOK
' OIHCAHMSI https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
1.2 B 7 20 1 3
SanmoAeHcTBIe Te https://m.edsoo.ru/7f41a4a6
bubmunoreka LIOK
1.3 3 10 3
AKOHK! Coxpancmt https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 40
Pa3zgen 2. Mexannueckue K0Je0aHUS M BOJTHBI
bubmunoreka LIOK
2.1 M
CXAHIHCCKHE KoneOanis ! 3 https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
2.2 M .3 8 1 3
CXAHMHACCIHE BOIHHL. JBYX https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pazgen 3. DiieKTpPOMArHUTHOE 10JI€ ¥ 3JIEKTPOMATHUTHBIE BOJHbI
31 DJIEKTPOMArHuTHOE TOJIE U 6 ) bubmuoteka [JOK
’ AJIEKTPOMArHUTHBIC BOTHBI https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 6
Pa3gen 4. CBeToBLI€ IBJIEHUSA
buo6 OK
4.1 3aKOHBI pacIpOCTPAHEHUSI CBETA 6 2 nomotexa L

https://m.edsoo.ru/7{41a4a6
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bubmunoreka LIOK

4.2 JIuH3b! 1 onTHYECKHUE TPHOOPHI 6 3 https://m.cdsoo.rw/7f41a4a6
bubmunoreka LIOK

4.3 Pasnoxxenue 6emoro cBera B CIEKTP 3 2 hitps//m.cdsoo.rw/7f41a4a6

Hroro no pazneny 15

Paznen 5. KBaHTOBBIE SIBJI€HUS

5.1 Hcnyckanne u morjioneHue cBeTa aroMOM 4 1 Egg:jﬁiﬁliﬁi 174 1ada6

5.2 Ctpoenne aToOMHOTO siApa 6 1 Bubmmorexa [OK
https://m.edsoo.ru/7f41a4a6
bubmoreka [{OK

53 AAnepibie peaiuin ! ! https://m.edS(])_E).ru/7f41a4a6

Hroro no pazneny 17

Pa3nea 6. IloBTOpuTe1bHO-0000 IHAI0IIM I MOYJIb

6.1 [ToBTOpEeHME M 0000IIIEHNE COACPIKAHUS 9 ) but6mmoreka [IOK

Kypca ¢u3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 27
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IMPOBEPSIEMBIE ITPEIMETHBIE PE3YJbTATBI OCBOEHUSI
OCHOBHOM OBPA3OBATEJBHOM MIPOI'PAMMbBI OCHOBHOI'O
OBILEI'O OBPA3OBAHMUS

7 KUIIACC

Kon
NpoBepsieMoro
pe3yJibTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMbI OCHOBHOTI'0 00111er0 00pa30BaHus

1.1

HCII0JIb30BATh U3YUCHHBIC ITIOHATHA

1.2

pas3inyaTth ABJICHHS 110 OIIMCAHHUIO UX XAPAKTCPHBIX CBOMCTB M Ha OCHOBE

OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBICHUE

1.3

pacrio3HaBaTh  IPOSBICHUE  HW3YYCHHBIX  (PU3MUECKUX  SBJICHHUH B
OKpY’KaloIlleM MHUpE, B TOM 4Kclie pU3nYecKue IBIECHUS B IPUPOE, IPU 3TOM
MEPEeBOIUTh MPAKTUYECKYIO 337a4y B Y4E€OHYIO, BBIACIATH CYIIECTBEHHBIC

cBOlCcTBa (IpU3HAKHN) (PU3NUECKHUX SBICHUNA

1.4

OIMCHIBATh M3YUEHHBIE CBOWCTBA TeNl M (DU3UUYECKHE SIBICHHS, MCIONb3YS
¢bu3nyecKkre BETUYUHbI, IPU OMMCAHUU MPABUIIBHO TPAKTOBATH (PU3NYECKUI
CMBICII UCIOJIb3YEMbIX BEIMUYMH, UX 0003HAUCHUS M eIUHUIIBI (PU3NIECKUX
BEJIMYMH, HAXOIUTh (QOPMYJbl, CBS3bIBAIONINE JaHHYIO (U3HUYECKYIO
BeJIMYMHY C JPYTMMH BEIUYHMHAMH, CTPOUTh TpaduKu WU3YU4EHHBIX

3aBUCHUMOCTEHN (U3NYECKUX BETUUUH

1.5

XapaKTepu3oBaTh CBOMCTBAa TeJ, (U3MUYECKUE SBICHHMS U TPOLECCHI,
UCTOJIb3Ysl M3yYCHHbIE 3aKOHBI, IIPH ATOM JIaBaTh CIIOBECHYIO (DOPMYITHUPOBKY

3aKOHA U 3allMCbIBATh €ro MaTCMaTH4YCCKOC BhIPAKCHUC

1.6

OOBSICHATH (PU3NUECKUE ABICHMS, IIPOLIECCH U CBOMCTBA TEJ, B TOM YHCJIE U B
KOHTEKCTE CUTyallull INPaKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa: BbIABIATH
IIPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH O0BACHEHHE U3 1 — 2 JIOTHYECKUX
1aroB ¢ omopoid Ha 1 — 2 M3y4YEHHBIX CBOWCTBA (PU3UYECKUX SBICHHIA,

(bu3nyYeCcCKrX 3aKOHA UM 3aKOHOMEPHOCTHU

1.7

pemarh pacy€THbIC 3a/1a4d B 1 — 2 IEHCTBHS, UCIIONB3Ys 3aKOHBI M (POPMYITHI,
CBA3BIBAIOIIIHEC (1)I/IBI/I‘I€CKI/I€ BCJIMYMHBI: HA OCHOBC aHaJIM3a YCJIOBHUA 3ada4U
3aMuchiBaTh KpaTKOE YCJIOBHE, MOJCTaBIATh (U3NYECKHUE BEIMYHUHBI B
dbopMyIlbl ¥ TPOBOAWUTH pAcCUEThl, HAXOIUTh CIPABOYHBIC JTaHHBIEC,
HeoOXO0IMMBIE /1JIsl pELICHHUS 3a]1a4, OLIEHUBATh PEATUCTUYHOCTD MOTYyYEeHHON

(bU3MYECKON BETUIMHBI
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1.8

pacrio3HaBaThb NpPOOJEMbI, KOTOpbIE MOXXHO pPEIIUTh TNpPU  [TOMOIIU
(GU3M4YEeCKUX METOJIOB, B ONMMCAHUM HCCIIEI0BaHMs BBIIEIATh MPOBEPSIEMOE
IIPEIIONIOKEHNE (TUIOTE3Y), pa3andaTh U MHTEPIPETUPOBATH MOIYYEHHBIN
pe3yabTaT, HAXOOUTh OIIMOKM B XOJE ONbITAa, JeIaTh BBIBOJAbI IO €ro

pe3yiabTaTam

1.9

MIPOBOJIUTH OIBITHI IO HAOMIOACHUIO (PU3MUECKUX SIBICHUH MIIH (PU3NIECKUX
CBOICTB Tel: (OPMYIHpPOBATH IPOBEPSiEMbIE IPEINOI0KEHHs, COOMpPATh
YCTAHOBKY M3 IPEUIOKEHHOT0 O0OPYAOBaHUS, 3alUCHIBATh XOJ OIbITa U

(bopMyIHpOBaTh BHIBOJIBI

1.10

BBITIOJTHSTH MTPSIMBIE N3MEPEHHUS C UCTIOJIb30BAHNEM aHAJIOTOBBIX U I (PPOBBIX
npuOOpOB, 3aMUCHIBaTh TIOKAa3aHHUA MPUOOPOB € YUETOM 3aJaHHOU

aOCOJTIOTHOM TTOTPEITHOCTH U3MEPEHUI

MPOBOAUTH HCCIEIOBAaHUE 3aBUCUMOCTU OJHON (PU3NYECKOW BETUYMHBI OT
Apyrol C HCIONb30BAaHMEM IMPSAMBIX HW3MEPEHMM, ydacTBOBaTb B
IUTAHUPOBAHUM Y4eOHOTO UCCIIEOBaHMs, COOMpPATh YCTAHOBKY U BBITIOJIHSATH
U3MEpEHUus, clenys MpeIoKeHHOMY IIJIaHy, (PUKCHpPOBATh pe3yJbTaThl
MOJIYYEHHOM 3aBUCUMOCTH (DM3MUECKUX BEJIMYUH B BUAE MPEAJIOKEHHBIX

T216J'II/II_I n l“pa(bI/IKOB, ACJIaTh BBIBOJELI IO PE3YyJIbTaTaM HCCICIOBaHUA

1.12

IPOBOJUTh KOCBEHHBbIE M3MEpeHHs (PU3MUECKUX BEIUYMH, CIEHys
MPE/UIOKEHHOW WHCTPYKIMM: TPH BBINOJHEHUH W3MEpPEHUN coOupaTh

SKCIICPUMCHTAJIbHYIO YCTAHOBKY M BBIYHUCIIATH 3HAYCHHUC HCKOMOM BEIIMYHNHBI

1.13

coOmro1aTh TIpaBUjIa TEXHUKH O€30MaCHOCTH MpU paboTe ¢ J1abopaToOpHBIM

o0opynoBaHueM

1.14

YKa3blBaTh TMPHUHLMIBI JIEHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMCTB,
XapaKTepU30BaTh MPUHIIUIIBI IEHCTBUS H3YYCHHBIX TPUOOPOB U TEXHUIECKUX
yCTpOﬁCTB C MOMONIIbKO HX ONUCAaHUA, HUCIOJIb3yd 3HAHUA O CBOHCTBax
(GU3MYECKUX  SABJICHHMM W  HEOOXOauMble  (HU3WYECKUE 3aKOHBl W

3aKOHOMEPHOCTH

1.15

MPUBOANUTH IPUMEPHI (HAXOAUTH HHPOPMALIUIO O TIPUMEPAX ) TPAKTUYECKOTO
UCIIOJIb30BaHUSl  (DU3MUYCCKUX 3HAHMHA B IOBCEJHEBHON OIKM3HU  JUIS
obecrieyeHrs: 6e30MacHOCTH NP 0OpaIIeHUH ¢ TPUOOpPaMH U TEXHUYECKUMHU
YCTPONCTBAMHU, COXPAHEHHS 37I0POBbSl M COOIIIOJICHUSI HOPM KOJIOTHYECKOTO

MOBEJICHUS B OKPYKAIOLIEH cpelie

1.16

OCYILIECTBIATH OTOOp MCTOYHMKOB HHpOpMmauuu B cetn MHTepHET B

COOTBCTCTBHUH C 3aJJaHHBIM ITOMCKOBBIM 3aIllpOCOM, Ha OCHOBC HMMCIOIIUXCSA
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3HAHUW © TYyTEM CpPaBHEHHUS PA3IMYHBIX HCTOYHUKOB  BBIICTSTH
nH(popMalHio, KOTOpas SBISETCS MNPOTHBOPEUYMBOM WM MOXKET OBITh

HEJIOCTOBEPHOM

1.17

WCIOJIb30BaTh TPH BBIMIOJHEHUN YYEOHBIX 3aJaHUN HAYYHOIOMYJISIPHYIO
TuTepaTypy (PU3MUECKOro COoAepKaHUs, CIIpaBOYHbIE MaTepuaibl, pECypChI
cetu UurtepHer, BiageTth nOpuéMamMM  KOHCHEKTHPOBAHUS  TEKCTa,

npeoOpa3oBaHus HH(OPMALIUU U3 OJHOM 3HAKOBOM CHCTEMBI B JPYTYIO

1.18

CO371aBaTh COOCTBEHHBIE KpAaTKHWE MUCHMEHHBIE M YCTHBIE COOOIICHHS Ha
OCHOBE 2 — 3 MCTOYHMKOB MH(QOpPMALUU (HPU3NYECKOTO COACPKAHUSA, B TOM
qycie MyONUYHO AeaTh KPAaTKHe COOOIICHUS O Pe3yNbTaTaXx MPOEKTOB WU
y4eOHBIX HCCIIEOBAaHUM, MPH 3TOM TI'PaMOTHO HCIOJIB30BaTh H3Y4YEHHBIN
NOHATHHHBIN ammapar Kypca (U3HMKH, CONPOBOXKAATH BBICTYIJICHHE

Mpe3eHTalnen

1.19

IpU BBHIMIOJHCHHH YYEOHBIX TIPOEKTOB W HCCICNOBAHUN pacmpeneisTh
00s13aHHOCTH B TPYIINE B COOTBETCTBUHU C TIOCTABJICHHBIMHU 33]Ia4aMH, CJIICTUTh
3a BBINOJIHEHHEM IUTaHA IOEHCTBHMI, aIeKBAaTHO OLIEHMBATh COOCTBEHHBIN
BKJAJL B JIEATEIBHOCTh TPYIIbl, BBICTPAUBATh KOMMYHUKATUBHOE

B3aUMOJICHCTBUE, YUYUTHIBASI MHCHHUE OKPYKAKOLIUX

8 KUIACC

Kon
NpoBepsieMoro
pe3yJibTara

IIpoBepsiemble nmpeAMeTHBbIE Pe3yabTAThHI 0CBOEHUSI 0CHOBHOI
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHus

1.1

HCIIOJIBb30BaTh ITOHATHUA

1.2

pasiindaTtb SABJICHUA 110 OIMMCAHUIO HUX XApaKTCPHBIX CBOMCTB M Ha OCHOBE

OTIBITOB, IEMOHCTPUPYIOIINX JJTaHHOE (PU3UYECKOE SBJICHHUE

1.3

pacrno3HaBaTh MPOSIBIIEHNE U3YYEHHBIX PU3NYECKUX SBJICHHUM B OKPYKaIOIIeM
MHpE, B TOM 4Hcie (pu3nyeckue siBICHUS B IPUPOAE, IIPU 3TOM MEPEBOIUTH
MPAKTUYECKYIO0 3a7adyy B YyueOHYI0, BBIIEISATh CYIIECTBEHHbBIE CBOMCTBA

(mpu3HaKM) (PU3UYECKUX SIBICHUIN

1.4

OTHCHIBATh M3yYEHHBIC CBOMCTBA Tel U (U3MUECKUE SIBICHHS, HCIONB3YS
buznyeckue BEIUYUHBI, IPU OMHCAHUU MPABWJIBHO TPAKTOBATh (PU3NUYECKUI
CMBICTT HWCIOJIb3yEeMbIX BEIUYUH, O0O3HAYCHHUS W EOUHUIIBI (PU3UIECKUX

BEJIMYMH, HAXOIUTh (OPMYJbl, CBA3BIBAIOIINE JAHHYIO (UINYECKYIO
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BEJIMYMHY C JPYTMMH BEIMYMHAMH, CTPOUTh TpaduKd H3YYEHHBIX

3aBHCUMOCTEH (PU3NUECKUX BETUUNH

1.5

XapakTepu3oBaTh CBOWCTBA TeJ, (QU3NYECKHE SABICHHUS M IPOLECCHI,
UCTIONB3YS U3yUEHHBIE 3aKOHBI, IPH 3TOM JIaBaTh CIOBECHYIO (hOPMYITHUPOBKY

3aKOHaA U 3aIllMChIBATh €0 MaTEMaTH4YCCKOEC BEIPAKCHUEC

1.6

O0BACHATH (PU3HUECKUE TIPOLIECCHI U CBOMCTBA TEJl, B TOM YUCIIE U B KOHTEKCTE
CUTyalluil NPaKTUKO-OPUECHTUPOBAHHOIO XapaKTepa: BBIABIATH IPUYUHHO-
CJIEZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 | — 2 JOrMYECKUX ILAroB C
noMoIpl0 | — 2 M3y4eHHBIX CBOMCTBA (PM3NYECKHX SIBICHUH, (PU3NYECKUX

3aKOHA UJIKM 3aKOHOMCEPHOCTHU

1.7

pemaTh pacuéTHbIE 3a71a4u B 2 — 3 IEHCTBHSI, UCTIONB3YS 3aKOHBI i JOPMYIIBI,
CBsI3bIBaOIME (PU3NUECKHUE BEIUYMHBI: HA OCHOBE aHAJIM3a YCIOBHUS 3a7aul
3aMUChIBaTh KPaTKOE YCIIOBUE, BBISBISATH HEAOCTATOK JAHHBIX Ui PEIICHUs
3a1aud, BBIOMpATh 3aKOHBI U (HOPMYJIBI, HEOOXOTUMBIE IS €€ pEelIeHHS,
POBOAMTH pacu€Thl W CpPaBHHUBATh IOJIYYEHHOE 3HayeHHe (PU3ndecKon

BCJINMYHHBI C U3BCCTHBIMU JaHHBIMH

1.8

pacrno3HaBaTh MPOOJIEMbI, KOTOPBIE MOXKHO PELIUTh TPHU OMOIIH GUZUYECKUX
METO/IOB, HCIOJIb3ysl ONUCAHUE MCCIEIOBAHUS, BBIACIATH MPOBEPIEMOE
MPENIOoJIOKEHNEe,  OLIGHUBATh  MPABUJIBHOCTh  MOpPSAAKAa  MPOBEIEHUs

HCCIICO0BaHuA, ACJIIAaTh BhIBOJbI

1.9

IPOBOJIUTH OTBITHI 110 HAOMIOJCHUIO (PU3UYECKUX SIBICHUHN WM (PU3NIECKUX
CBOMCTB Tes: (hOpMyIMpoBaTh IpOBEpsieMble MPEINOJIOKEHNS, COONpPaTh
YCTQHOBKY M3 MPEUIOKEHHOTO 000pyIOBaHMS, ONHCHIBATH XOJ OIbITA U

(bopMynupOBaTH BHIBOIBI

1.10

BBINOJIHATH NPSMbIE U3MEPEHUS C MCIIOJIb30BaHUEM aHAJIOTOBBIX MPUOOPOB U
JaTYUKOB (U3NYECKUX BEIMYMH, CPaBHHUBATH pE3yNbTaTbl U3MEPEHUH C

y4€TOM 32/TaHHON a0COJIFOTHOM MOTPEITHOCTH

IPOBOAMUTH HCCIEAOBAHHUE 3aBUCUMOCTU OJHOU (PU3NYECKOW BEIUYUHBI OT
JIPYTOH ¢ UCIIOJIb30BaHUEM MPSMBIX U3MEPEHUMN: IUTAHUPOBATh UCCIIEJOBaHUE,
coOupaTh YCTaHOBKY M BBINOJHATh H3MEPEHHUS, CIEAYyd MpPeII0oKECHHOMY
IU1aHy, UKCHPOBATH PE3yJIbTaThl MOJIyYeHHON 3aBUCUMOCTH B BUJIE TAOIHIl U

rpaduKoB, IeaTh BBIBOJIBI 10 pe3yIbTaTaM UCCIIEOBAHUS

1.12

IPOBOJUTh KOCBEHHBIE M3MEpPEHMsI (DU3MUECKMX BEIWYMH: IIJIAHUPOBATh
U3MEpeHusi,  CoOMpaThb  OSKCIEPHUMEHTAIBHYIO  YCTaHOBKY,  CIEAys

l'IpGI[J'IO)KGHHOﬁ WHCTPYKIUHU, U BEIYUCIIATh 3HAYCHUC BECIIMYNHBI
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1.13

coOuro1aTh MpaBHia TEXHUKH 0€30MacHOCTH MpH paboTe ¢ JabopaTOpPHBIM

o0opyoBaHuEM

1.14

XapaKTepU30BaTh MPUHIUIIBI JEHCTBHS U3YYEHHBIX TPUOOPOB U TEXHUUECKHUX
YCTPOMCTB € ONOPOM HA HX ONMUCAHMS, MCHOJIb3YS 3HAHUS O CBOMCTBAxX

bU3HYEeCKUX ABJICHUN U HEOOX0AUMbIE (PU3UIECKHE 3aKOHOMEPHOCTH

1.15

pacrno3HaBaTh IPOCThIE TEXHUYECKHE YCTPONCTBA U U3MEPUTEIbHBIE TPUOOPHI
M0 CXEMaM U CXEMaTHYHBIM PUCYHKAM, COCTABIISITH CXEMBI JIEKTPUUECKHUX
Heneil ¢ mocieAoBaTelbHBIM M MapalieIbHbIM COEIMHEHHUEM 3JIEMEHTOB,

pasiinvias yCIOBHBIC 0003HaYCHHMS DIIECMECHTOB QJICKTPUYCCKUX uenef/'l

1.16

IPUBOAUTH NMPUMEPHI (HAXOAUTh UH(OPMAIIHIO O IPUMEPAX) MPAKTUIECKOTO
VICTIOJIb30BaHUsl  (DM3MYECKHX 3HAHMHA B IOBCETHEBHOM JKU3HH  JUIS
oOecrieyeHns 0€30MacHOCTH MPH OOPALICHUHU ¢ MPUOOpaMH M TEXHUYECKUMHU
YCTPOMCTBAMHU, COXPAHEHUS 370POBbSl U COOJIIOICHUSI HOPM IKOJIOTHYECKOTO

MOBEJICHUS B OKPYXKAIOUIEN Cpeae

1.17

OCYILIECTBIIATh MOMCK HH(pOpMALMU (U3UUECKOTO COIACpKAHUA B CETH
HNHtepHer, Ha OCHOBE HMEIOLIUXCS 3HAHUM U MYTEM CpPaBHEHUS
JIOMIOJIHUTEIBHBIX MCTOYHHMKOB BBIAEIATh MH(OPMAIMIO, KOTOpas SBISETCS

IPOTHBOPEYMBON HIJIM MOXKET ObITh HEJOCTOBEPHOM

1.18

UCIIOJIb30BaTh TPH BBIMOJHEHUH Y4YeOHBIX 3a/JaHUil HayYHO-TIOMYJISIPHYIO
JAUTEPATypy (PU3MUECKOro COAEp:KaHMs, CIIPABOYHBIE MATEpUANbl, PECYPChI
cetu MHTepHer; BnameTp OpUEMAaMHM  KOHCIIEKTHPOBAHMSI — TEKCTa,

npeoOpazoBaHus HH(GOPMAIIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO

1.19

co3iaBaTb COOCTBEHHbIE NHUCHMEHHBIE M KpaTKUE YCTHBIE COOOIIEHUS,
0000mass wHPOPMAIMIO U3 HECKOIbKUX HCTOYHHUKOB  (DU3HUECKOTO
COJIep’KaHusl, B TOM YHUCJIE MyOJUYHO MPEICTABIATh PE3yJbTaThl MPOSKTHON
WM UCCIIEOBATEIbCKON JIEATEbHOCTH, MPU 3TOM I'PAMOTHO HCIIOIb30BATh
W3Y4YEHHBI TOHATUHHBIA  ammapar Kypca (QU3MKH, COMPOBOXKIATH

BBICTYIUICHHE IIPE3CHTALIUECT

1.20

OpH  BBIIOJIHEHUH YUYEOHBIX TIPOCKTOB M HCCIEAOBAHUN (PU3UUIECKHX
MIPOLIECCOB  pACIpeAessTh O0S3aHHOCTH B TpPyHIEe B COOTBETCTBUH C
MOCTaBJICHHBIMH 3aJauaMH, CJICAWTH 32 BBINOJHEHUEM IUJIaHa JEUCTBUM U
KOpPPEKTUpPOBaTh €ro, aJeKBaTHO OIEHUBaTh COOCTBEHHBIH BKIIaJ B
JeATEeIbHOCTh TPYIIbI, BBICTPaUBaTh KOMMYHUKAaTUBHOE B3aUMOJCHCTBUE,

MPOSIBIISS TOTOBHOCTD pa3peniaTb KOHPIUKTHI
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9 KIIACC

Kon
NpoBepsieMoro
pe3yJibTara

IIpoBepsiemble nNpeAMeTHBbIE Pe3yJabTAThHI 0CBOEHUSI 0CHOBHOI
o0pa3oBaTe/ibHOI NPOrPaMMbI OCHOBHOI'0 00111er0 00pa30BaHus

1.1

HCII0JIB30BAaTh U3YUYCHHBIC ITIOHATHUSA

1.2

pasiindaTth ABJIICHHA 110 OIMCAHWUIO MX XapPaKTCPHBIX CBOMCTB M Ha OCHOBE

OTIBITOB, IEMOHCTPUPYIOIIUX JTaHHOE (PU3UYECKOE SBJICHUE

1.3

pacmo3HaBaTh  MPOSIBICHWE  M3YYEHHBIX  (U3MYECKUX  SIBICHUH B
OKpY’KaIOIIeM MUPE, B TOM YHcie GU3NIECKUE IBJICHUS B IPUPOE, IPH 3TOM
NEPEeBOAUTH MPAKTUYECKYIO 3a/lady B y4eOHYIO, BBIIEIATH CYIIECTBEHHBIE

cBOIiCcTBa (MpU3HAKU) GUINICCKUX SIBICHUI

1.4

OTKCHIBATh M3y4YCHHbIE CBOMCTBA TeNl M (PU3MUECKUE SIBICHUS, HUCHOJb3Ys
buznyecKkre BeITMUUHBI, TPU ONMUCAHUH MPABUIBHO TPAKTOBATH (PU3MUECKUIA
CMBICJI HCIIOJIb3YEMbIX BEIUYMH, O003HAuUeHHUS M EAMHUIBI (PU3HMUECKUX
BEJIMYMH, HAXOAUTh (OPMYJbl, CBSA3BIBAIOIIME JaHHYIO (DU3UYECKYIO
BEJIMYMHY C JAPYTMMH BEJIMYMHAMHU, CTPOHUTHh TpaduKu H3yYECHHBIX

3aBHUCUMOCTEH (PU3NUECKNX BETUUNH

1.5

XapakTepu3oBaTb CBOWCTBA TeJ, (DU3UYECKHE SBJIEHUS U IPOLECCHI,
UCTIOJIb3YS N3YYEHHBIE 3aKOHBI, TPH 3TOM JIaBaTh CIIOBECHYIO ()OPMYITHPOBKY

3aKOHa U 3aIllMChIBATh €ro MaTEMaTH4YC€CKOEC BEIPAKCHUEC

1.6

OOBSICHATH (PU3UYECKUE IPOLECCHl U CBOMCTBA TeJ, B TOM YHCIE U B
KOHTEKCTE CHUTyallUld IIPAKTUKO-OPUEHTUPOBAHHOIO XapaKTEpa: BBIABIIATH
INPUYMHHO-CJIEICTBEHHBIE CBA3H, CTPOUTh 00bACHEHHE U3 2 — 3 JIOTMUYECKUX
[IaroB C MOMOINBI0 2 — 3 HM3y4YEHHBIX CBOWMCTBA (M3WYECKHUX SIBJICHUH,

buznyecKux 3aKOHa UM 3aKOHOMEPHOCTHU

1.7

pemaTh pacu€THbIC 3a/1a4u (OMUpaIOIIecs Ha CUCTEMY U3 2 — 3 ypaBHEHHH),
UCTIONB3YS 3aKOHBI M (DOPMYJIBI, CBSI3bIBAIONINE (PU3HUECKUE BETMUMHBI: Ha
OCHOBE aHAJIM3a YCJOBHS 33/1a4d 3aMHCHIBATH KPATKOE YCIOBHUE, BBIIBISTH
HEJIOCTAIOUINE WM U30BITOYHBIC JaHHbIE, BRIOUPATh 3aKOHBI U (POPMYIIBI,
HEOOXOAMMBIE MUl pEIICHWsS, MPOBOAWTH pacuéTbl M  OICHUBATH

PCATUCTUYIHOCTD MMOJIYYCHHOT'O 3HAUCHUA (1)I/I3HHGCKOI>'I BCJINYHHBI

1.8

pacrno3HaBath Ipo0IeMbl, KOTOPhIE MOYXHO PEIIUTh P MOMOIIN (PU3NUECKUX
METOJIOB, HCIIOJIb3YSl OINMCAHUE MCCIEAOBAHUS, BBIICNIATH IPOBEPSEMOE

MMPEANOJI0KEHUEC, OLCHUBATh IMPaBUJIBHOCTDH mopsaaKa IMPOBCACHHNA
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UCCJIEJIOBAHNS, JIeNIaTh BBIBOJIbI, HHTEPIPETUPOBATH PE3YJIbTaThl HAOMIOCHU I

" OITBITOB

1.9

IPOBOJINTH OTBITHI 110 HAOTIONECHHUIO (PU3UUECKUX SIBICHUN WIIN (PU3MIECKUX
CBOWCTB TEJI: CAMOCTOSTEIILHO COOMPATh YCTAaHOBKY M3 N30BITOUHOTO HabOpa
000pyIOBaHUS, ONMCHIBATh XOJ OIBITA U €T0 Pe3ybTaThl, (HOpMYIHPOBATH

BbIBOJbI

1.10

NPOBOIUTHh NPU HEOOXOIMMOCTH CEpHUIO NPSMBIX HU3MEPEHUi, orpenenss
CpemHee 3HAYeHHE H3MepsieMoil BenuuMHBI ((POKYCHOE pacCTOsTHUE
cobOuparonieid JTUH3BI), OOOCHOBBIBATH BBIOOp crocoba H3MEpEeHHS

(M3mMepuTeTLHOTO IPUOOpPa)

IPOBOANTH HCCIEIOBAaHWE 3aBUCHMOCTEH (HM3MYECKHX BEIHYUH C
UCTIOJb30BAaHUEM TMPSMBIX HW3MEPEHUIl: IJIaHUPOBaTh HCCIEOBAaHUE,
CaMOCTOSATENIFHO ~ COOMpaTh  YCTaHOBKY, (UKCHPOBAaTh  PE3YJIbTATHI
MOJTy4EHHOM 3aBUCUMOCTH (PU3NYECKHUX BEJTMYMH B BU/IE TAOJIUIHU rPpauKOB,

ACJIaTh BBIBOAKI 110 PE3YyJIbTaTaM MCCIICAOBaHUA

1.12

MPOBOANTH KOCBEHHBIE HM3MEPEHUS (PU3UYECKUX BEIMYMH: IJIAHHPOBATH
U3MEpEHUs, COOMpaTh SKCIEPUMEHTAIBbHYI0 YCTAHOBKY M BBINOJHSTH
U3MEpPEHHUs], CIeAys NPEAOKCHHOW HWHCTPYKIUHU, BBIYUCIATH 3HAYCHUE
BEJIMYMHBI ¥ aHAJTM3UPOBAThH MOJYYECHHBIE PE3yIbTaThl C YYETOM 3aJlaHHOM

MOTPELIHOCTH U3MEPEHUN

1.13

coOuro1aTh MpaBUia TEXHUKU OE30MaCHOCTH MpH padoTe ¢ 1abopaTopHbIM

obopyI0BaHuEM

1.14

pa3nuyaTh OCHOBHBbIE NPHU3HAKKM HW3YYEHHBIX (PU3NYECKUX MOJeIeH:
MaTepuaibHas TO4Ka, a0COTIOTHO TBEPIOE TEIO, TOUCUHBI UCTOYHUK CBETA,
Jqyd, TOHKas JIMH3a, IUIAHETapHas MOJENb aToMa, HYKJIOHHas MOJEIb

aTOMHOTO sipa

1.15

XapakTepu3oBaTh IMPUHLUUINBI  JACWCTBUS  HM3YYCHHBIX NPUOOPOB U
TEXHHYECKUX YCTPOWCTB C OMOPOH HAa MX OMHMCAHMSA, UCIONB3YS 3HAHUA O
CBOWCTBaX  (M3MYECKUX  SBJICHHMA W  HEoOXOoAuMble  (U3HYECKHE

3aKOHOMEPHOCTHU

1.16

UCIIOJIB30BAaTh CXEMBI U CXEMAaTUYHBIE PUCYHKH U3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, U3MEPUTENLHBIX TPUOOPOB M TEXHOJIOTMUYECKUX MPOLIECCOB MPHU
peleHnH y4eOHO-ITPAKTUYECKHX 3a/1a4, ONTHYECKUE CXEMBI AJIs1 TIOCTPOSHUS

n300paykeHHi B TUIOCKOM 3€pKaJie ¥ COOMparolIel JrH3e
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1.17

IPUBOAUTH IPUMEPHI (HAXOAUTh HH(POPMAIUIO O IpUMepax ) MPaKTHUECKOTO
VICTIOJIb30BAaHUsl  (DM3WYECKMX 3HAHWUH B TIOBCCAHEBHOW JKU3HM  JUIS
oOecrieyeHns 6€30MaCHOCTH IpU OOpAIIEHUH ¢ TPUOOPaMU U TEXHHYECKUMHU
YCTPONCTBAMHU, COXPAHEHHUS 3I0POBbS H COOIIOZCHHSI HOPM KOJIOTHYECKOTO

MOBEJICHUS B OKPYXKAIOUIEN Cpeae

1.18

OCYILECTBIIAATh TMOUCK HH(OpMaAKu (HU3NYECKOTO COACPKAHUSI B CETH
WuTepHeT, camocTosTeNbHO (OPMYNIHPYsS MOUCKOBBIM 3alpoc, HAaXOIUTh
IYTH OIpEeNICHUs] TOCTOBEPHOCTU MOJYYEHHOM MH(OpMAIMM HAa OCHOBE

HMCIOIINXCA 3HAHWM U JOITOJIHUTEIIbHBIX UCTOYHHUKOB

1.19

UCIIOJIb30BaTh MPU BBIMOJHEHUN Y4YeOHBIX 3aJaHUN Hay4dHO-TIOMYJSPHYIO
JAUTEpaTypy (PU3HUECKOro CconepKaHMs, CIIPABOYHbBIE MaTepUAIIbI, PECYPCHI
cetu VHTepHeT; BmageTh NpuéMaMU  KOHCIEKTHUPOBAaHUS  TEKCTa,

npeoOpazoBaHus HH(GOPMAIIUK U3 OJTHON 3HAKOBOW CUCTEMBI B APYTYIO

1.20

CcO31aBaThb COGCTBGHHBIQ NMHUCbMCHHBIC U YCTHBIC COOGH_IGHI/IH Ha OCHOBC
uH(pOpMallMM M3 HECKOJbKUX MCTOYHHUKOB (DU3HUECKOTO COAEpKaHMUs,
NyOJIMYHO TMPEJCTABIATh PE3yabTaThl MPOSKTHON MIIM HCCIIEAO0BATEIBCKOM
JIEATEIIbHOCTH, MPU 3TOM T'PAaMOTHO MCIOJIb30BaTh U3YYEHHBIN MOHSITUHHBIN
anmapar M3ydaeMoro pasfena (U3MKH W COMPOBOXKIATH BBICTYIJICHUE

MIPE3CHTAINEH ¢ YIETOM OCOOCHHOCTEH ayIUTOPUH CBEPCTHUKOB

1.21

IOpH BBIIOJIHCHUH YYEOHBIX MPOEKTOB W HCCIECIOBAaHUN (U3HUECKUX
MPOLIECCOB paclpenensiTh OOA3aHHOCTH B TIpyNIe B COOTBETCTBUU C
MOCTaBJICHHBIMM 3aJa4aMH, CJICIUTh 3a BBINOJHEHUEM IUJIaHa JACUCTBUU U
KOPPEKTUPOBaTh €ro, aJeKBaTHO OLIEHWBAaTh COOCTBEHHBIM BKJIaa B
JIeATEIbHOCTh TPYIIbI, BEICTPAUBAaTh KOMMYHUKATUBHOE B3aUMOJICHCTBUE,

MPOSIBIISS TOTOBHOCTD pa3peniaTb KOHPIUKTHI

ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KUIIACC

Kon
pasneia

Kox saementa IIpoBepsiemble 3JIeMEHTBI COIEPKAHUS

®U3UKA U EE POJIb B TIO3HAHUM OKPYXAIOIIEIO MHUPA

®dusuka — Hayka o npupoze. SAsnenus npupoasl. Gusndeckue
1.1 ABJICHUSA:  MEXaHWYECKHE,  TEIUIOBBIC,  JJICKTPHYECKUE,

MarHuTHBIC, CBETOBLIC, 3BYKOBBIC
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dusnueckue BEeTUYMHBL V3MepeHHe (U3NYECKHX BETUYMH.

1.2 ®duznyeckue PpUOOPHI. [TorpemnocTs W3MEpPEHH.
MexaynapoaHasi cucTeMa eIuHUIL
EcrecTBeHHOHay4HBIi ~ METOA  TO3HAaHUS:  HAOIIOJCHHE,

13 MMOCTAaHOBKA HAYYHOTO BOMNPOCA, BBIABMIKEHHUE THIIOTE3,

' OKCIIEPUMEHT  TI0  TPOBEpPKE  THUMOTE3,  OOBICHEHUE

HaAOJIFOaeMOr0 SIBJICHUS

1.4 Onucanne PU3NIECKUX SIBICHUM C TIOMOIIBIO MOAEIIEH
[IpakTrueckue pabOTHI:
HiHtPar#H##113MepeHne pacCcTOSIHUIM.

s ###Par###3mepenne o0bEMa KUIKOCTH U TBEPIOTO TEa.

##HPar#H##OnpeneneHue pa3MepoB MaJIbIX TeIl.
#H##Par###3mepenne TeMIepaTypbl npu MTOMOITU

JKUJKOCTHOTO TEPMOMETPA U AATUYHUKA TEMIIEPATYPBI

I[TEPBOHAYAJIbHBIE CBEJIEHM A O CTPOEHNHN BEIIIECTBA

#H##Par##H#(CTpoeHue BelIEeCTBa: aTOMbl U MOJICKYJBI, HMX

2.1 pazMepsl. ONBITHI, [10Ka3bIBAIOIIUE AMCKPETHOE CTPOEHHUE
BEILIECTBA
#H##Par###]|prokenne yactuil BeniecTtBa. CBS3b CKOPOCTH
2.2 JBHKEHHS 4aCTUL] C TeMIlepaTypoii. bpoyHOBCKoe IBHKEHHE,
nuddy3us
53 B3anmoneiicTBre YacTUIL BEIIECTBA: IPUTSHKEHUE U
. OTTaJIKUBAaHUE
#H#HtPar### ArperaTHble COCTOSIHMSI BELLIECTBA: CTPOEHUE Ia30B,
54 KHUJIKOCTEH U TBEPABIX (KPUCTAUIMYECKUX) Tel. B3auMocBs3p
. MEK/y CBOMCTBaMU BEIIECTB B Pa3HBIX arperaTHbIX COCTOSIHUAX
U X aTOMHO-MOJIEKYJIIPHBIM CTPOEHUEM
2.5 OCOOEHHOCTH arperaTHbIX COCTOSTHUN BOJIBI
[IpakTuyeckue paboOTHI:
###Par###Onenka nuamMeTpa aromMa METOAOM psAoB (c
2.6 UCTONIb30BaHueM ¢GoTorpaduit).

#HH#APar###OnbITEI O HAOMIOJEHUIO TEIUIOBOTO PACIIUPEHUS

Ta30B.
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HH#HPar###ONBITEI 10 OOHApY)KEHUIO  JCUCTBUS  CHJI

MOJIEKYJISIPHOTO MPUTSKEHUS

JIBDKEHUE U B3BAUMOJIEMCTBUE TEJI

Mexanndeckoe ABWKEeHHE. PaBHOMEpHOE M HEpPaBHOMEPHOE

3.1
JIBUKEHUE
39 #i#HPar#H##CkopocTsb. CpeaHsisi CKOPOCTb IPU HEPABHOMEPHOM
' JIBUXKEHUH. Pacy€r myTu v BpeMeHH JBUKEHUS
SBnenne nHepnuu. 3aKOH MHEepUUU. B3anmoneicTBue ten Kak
33 IIpUYMHA U3MEHEHUs CKOPOCTH JBUKEHU Tenl. Macca kak Mepa
WHEPTHOCTH Tela
14 ###Par### InoTHocTh  BemectBa.  CBsI3b  IUIOTHOCTH €
' KOJIMYECTBOM MOJIEKYJI B €IMHULIE 00BbEMA BelllecTBa
3.5 Cuna Kak XxapakTepUuCTHUKA B3aUMOACHCTBUS TE
16 Cuna ynpyroctu u 3akoH ['yka. I3mepeHue cuibl ¢ TOMOIIbIO
' JTUHAMOMETpa
37 #H##Par### SIBnenue Tarorenus v cuia tsokectu. Cuiia TshKecTu
' Ha JIpyrux mianetax. Bec tena. HeBecomocTh
38 Cuna tpenus. TpeHre CKOJIbKEHHS U TpeHue nokosi. TpeHue B
' MPUPOJIE U TEXHUKE
39 #H##Par##H#(CoKeHre CUJl, HallPaBJICHHBIX MO OJHON MPSIMOA.
' PaBHOelicTBYIOIIASA CHIT
[IpakTuyeckue paboOTHI:
Omnpenenenne cKOpoCTH PaBHOMEPHOTO JIBIMKEHUS (IIapuKa B
KUJAKOCTH, MOJICITH JICKTPUUECKOTO aBTOMOOMIISI M TaK JIajee).
OnpenenieHne cpeaHel CKOPOCTH CKOJIBKEHHS OpycKa Wiu
310 miapyuKa 1Mo HaKJIOHHOM miiockocTH. OnpeaesieHne MIOTHOCTH

TBEpAOro Tena. OmnbIThl, JAEMOHCTPUPYIOIIME 3aBUCHMOCTH
pacTspkeHus (nedopMaiui) Ipy>KHUHBI OT TMPUTIOKEHHON CHITBL.
OnbITel, AEMOHCTPUPYIOUIME 3aBUCHUMOCTb CHJIBl TPEHUS
CKOJIbXKEHHUsI OT Beca Tejla M XapakTepa COMPUKACAIOLIUXCS

MMOBEPXHOCTEN

3.11

@usnuecKkue SABICHHA B IPUPOJAE. NPUMEPHI JIBWKECHHA C
Pa3IMYHBIMM CKOPOCTSIMM B JKMBOM W HEXUBOM IPUPOLE,

NeMCTBUE CUITBI TPEHUS B IIPUPOJE U TEXHUKE
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3.12

TexHuueckre yCTpoucTBa: TMHAMOMETP, MOAIIUITHUKA

JIABJIEHME TBEP/IBIX TEJI, )KUIKOCTE U TA30B

4.1

Hasnenne TBEpmoro Tena. CnocoObl yMEHBLICHHS U

YBCIUUYCHUA OaBJICHUSA

4.2

JlaBierne ra3za. 3aBHCHMOCTH JaBIICHHS Traza oOT 00bEMa,

TEeMIIepaTyphl
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Hepez[aqa JaBJICHUSA TBép,Z[bIMI/I TCJIaMU, X KUJKOCTAMHU U ra3daMu.

3akoH ITackanga. [TneBMaTHYeCKHEe MAIIUHEI
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3aBI/ICI/IMOCTb JdaBJICHUSA KUIOKOCTHU oT FHyGI/IHbI.
['mapocratuveckuii  mapamokc. CooOmaromuecs:  COCy/Ibl.

FnﬂpaBanecm/Ie MECXAaHU3MbI

4.5

Atmocdepa 3emsin u armocdepHoe namieHue. [IpuynHbI
CyIIECTBOBaHUS  BO3AYIMIHOW  o0Ooiouku 3emin. OmbIT
Toppuuennu. 3aBUCHMOCTh aTMOC(EpPHOTO JIABJIECHUS OT

BBICOTHI HaJl YPOBHEM MOPS

4.6

N3mepenne armocepHoro  maBneHus. [lpuboper  mist

U3MEpeHusi aTMOC(EpPHOTo J1aBICHHUS

4.7

JleficTBHe KMIKOCTM M Ta3a Ha IOIPYKEHHOE B HUX TEIO.

Britankuaromias (apxuMeoBa) criia. 3aKkoH Apxumena

4.8

[InaBanue Ten. Bo3ayxomnnaBanue

4.9

[IpakTuyeckue paboOTHI:

HccnenoBanue 3aBHCUMOCTH Beca Tejla B BOjA€ OT 00BbEMa
HNOTpYyKEHHOW B JKUAKOCTh dYacTh Tena. OmnpenencHue
BBITAJIKUBAIOIIEH CHUJIbI, TEUCTBYIOLIECH Ha TEJI0, MOTPYKEHHOE
B JKMIKOCTb. IIpoBepka HE3aBUCMMOCTH BBITAJIKHUBAIOLIEH
CUJIbI, IEUCTBYIOIIEH HA TEIO B KUIKOCTH, OT Macchl Telna.
OnbIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTh BBITAJIKUBAIOLIEH
CUJIBI, JEHCTBYIONIEH Ha TEJIO0 B JKHJAKOCTH, OT OOBEMA
MOTPYKEHHOM B JKUJKOCTh YaCTH TeJld M OT IUIOTHOCTH
KUJKOCTH. KoHcTpynpoBanue apeoMeTpa 1781071
KOHCTPYUPOBaHUE JOKU u OIIpElIEIICHUE eé

TPy30MOABEMHOCTH

4.10

Ouznyeckue SBICHUS B MPHUPOJE: BIHUSHUE aTMochepHOro

JaBJICHUA Ha JKUBOM OpraHusm, IjiaBaHue prG
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TexHuueckue  ycTpOHCTBa: cooOmiaromuecst  COCy/bl,
4.11 YCTPOMCTBO BOAOIMPOBO/IA, TUIPABINYECKUNA TTPECC, MAaHOMETD,
06apoMeTp, BHICOTOMED, MTOPIIHEBOM HACOC, APEOMETP
PABOTA, MOILIHOCTb, DHEPTUA
5.1 Mexanuueckasi pabota
5.2 Mexannueckast MOLITHOCTh
53 [IpocTbie MexaHM3MBI: pblyar, OJOK, HAKJIOHHAS IUIOCKOCTb.
' [IpaBuiio paBHOBECHS pblyara
54 [IpumeneHue nmpaBusa paBHOBECHs prlyara K OJI0Ky
«3omotoe mpaBWIO» MeXaHWkH. KodpuimeHt mnonae3Horo
5.5 JerdcTBUsl MeXaHu3MOB. [IpocTeie MexaHW3Mbl B OBITY U
TEXHUKE
5.6 [loTenumanpHas 3HEPrUM TENA, HOAHATOIO Hal 3eMIER
5.7 Kunernueckas sHeprus
> 53 [lonHasgs MexaHWuyeckass DdHeprus. 3aKOH HW3MEHEHUs U
' COXPAHEHHUsI MEXaHUYECKOW SHEPTUH
[IpakTuyeckue paboOTHI:
###Par###Onpeneneae  pabOTBI  CUJIBI  TPEHUS  TMPHU
59 PaBHOMEPHOM  JABI)KEHMHM Tela 10  TOPHU3OHTAIbHOU
' noBepxHocTu. MccnmenmoBaHue ycioBHII paBHOBECHS pblyara.
W3mepenne KIIJl naknoHHOM miockoctu. M3yuenue 3akoHa
COXPAHEHHUsI MEXaHUYECKOW SHEPTUH
5.10 ®du3nyecKue ABJICHUS B MPUPOJIC: PhIYark B TEJIE YEIOBEKA
TexHuueckne  yCTpOMCTBA:  pblyar,  MOABWXKHBIA  H
5.11 HETNOJIBIKHBIA ~ OJIOKM, HAKIOHHAs IIJIOCKOCTh, IPOCTHIE
MEXaHU3MBI B OBITY
8 KIIACC
Kon
Kon aniemenTa IIpoBepsiemble 3JIeMEHTHI COleP:KAHUS
pasaena
TEITJIOBBIE ABJIEHUA
6 61 OCHOBHBIE TOJIOKEHUS MOJEKYISIPHO-KMHETUYECKON TEOpUH

CTpoeHus BemiecTBa. Macca u pasmepbl MosieKysd. OIBITHI,
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MOATBCPIKAAOIIUC OCHOBHBIC ITOJIOXKCHUA

MOJIEKYJISIPHOKUHETUYECKOW TEOpUHU

Mogenu TBEPAOro, >KUAKOTO M Ta3000pa3HOTO COCTOSHHMA

o2 BemlecTBa. Kpucramumyeckue u amopdHsle Tena
63 OOBsicHEeHHE CBOWMCTB Ta30B, XKHUJIKOCTEH M TBEPABIX TEl Ha
' OCHOBE I10JIOKEHUM MOJIEKYJISIPHOKMHETHYECKON TEOPUU
6.4 CMaunBaHuE U KalWUISPHBIE SIBICHUS
6.5 TermioBoe pacuIupeHne U cxaTue
66 Temnepatypa. CBsi3b TEMIIEPATyphl CO CKOPOCTHIO TEMJIOBOIO
. JBUKCHMSI YaCTHL]
6.7 Buytpennsas osHeprus. CnocoObl W3MEHEHHs BHYTpEHHEU
' SHEPIUH: TeIIonepeada U CoBepiieHue padoThl
63 Bunel  Temonepenaun:  TEIUIONPOBOAHOCTb, KOHBEKIIMS,
' U3JIy4yeHue
6.9 KonunuecTBo TemnoTel. Y aenpHas TEINIOEMKOCTD BELLIECTBA
TenmooOMeH U TEIIOBOE paBHOBECHE. Y pPaBHEHUE TEIJIOBOTO
6.10
Oananca
611 [InaBneHne M OTBEpACBAaHME KPUCTAIUIMYECKHX BELICCTB.
. VY aenpHas TEIIoTa IJIaBJICHUS
[TapooGpazoBanue u koHaeHcarus. Mcnapenuwe. Kunenue.
6.12 VYnenpHass ~— TemwioTa  MapooOpa3oBaHUA.  3aBHCHMOCTH
TeMIIepaTypbl KUIEHUS OT aTMOC(EPHOTO JaBICHUS
6.13 Brnaxnocts Bo3myxa
6.14 OHeprus TOIIMBA. Y 1ebHasl TENJI0Ta CTOPAHUS
[Mpuntunsl pabotel TernoBeix asurateneit KIIJ[ temmoBoro
6.15 nsuratens. TelutoBble IBUTaTelNy W 3alUATA OKPYKAIOLIEH
cpensl
3aKOH COXpaHEHHMS M IPEBPALLEHUS SHEPIMHM B TEIUIOBBIX
6.16
rporeccax
6.17 [IpakTuyeckue pabOTHI:
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HHHPar#H#ONBITEI 10 OOHApYXEHMIO  JIEHCTBHS  CHII
MOJIEKYJISIPHOTO MPUTSKEHHUSI.

HHHPar##H#ONbBITH 10 BRIPAIIMBAHUIO KPUCTAIIJIOB IOBAPEHHOM
COJI WJIU caxapa.

HHHPar###ONBITEl 10 HAOMIOJCHUIO TEIUIOBOTO PACHIMPEHUS
ra3oB, JKUAKOCTEU U TBEPIBIX Tell.

###Par###Onpenenenre  TaBiIeHUsS BO3IyXa B OallJloHE
HIITpHULIA.

HH##H#ParfH##ONBITHI, JNEMOHCTPUPYIOIINE 3aBUCUMOCTb
JaBJICHUS BO3JAyXa OT ero o0béMa M HarpeBaHUs WIH
OXJIQKJICHHUSI.

###Par### IpoBepka TUMNOTE3bl JIMHEHHOW 3aBUCUMOCTH
JUTMHBI CTOJOWKA JKUIKOCTH B TEPMOMETPUYECKON TPYOKe OT
TEMIIEPATypHI.

###Par###HaOmonenne w3MEHEHUsT BHYTPEHHEW OSHEPruu
TeJa B pe3ylibTaTe TeIionepeadn U padoThl BHEIIHUX CHIL.
#H#HPar#t#llccienoBanue  SIBIEHUS  TEIUIOOOMEHAa  MpH
CMEIIUBAHUM XOJOAHON U TOpSYEH BOJIBI.
#H#Par##H#OnpeneneHne KOJIMYECTBA TEIUIOTHI, MOJTYYEHHOTO
BOJOH TIPH TEIUIOOOMEHE C HAarpeThiM METAJUTHYECKUM
LUAJTUHIPOM.

#H#Par##HOnpenenenre yaeabHOU TETIIOEMKOCTH BEIIECTBA.
#HH##Par##HtccrnienoBanue npouecca ucnapeHus.
#HH#Par##H#OnpeneneHre OTHOCUTEIBHOMN BIAXKHOCTH BO3AYXa.

#HH#Par###Onpenenenre yaelbHOU TEIIOTHI IIJIABICHUS JIbJA.

dusndeckue ABJICHUS B mpupoAc: MOBEPXHOCTHOC HATAKCHUC

W KallUJUISIPHBIC ABJICHHA B INPUPOAC, KPUCTAJLJIIBI B IIPHUPOAL,

o198 nznydenue ColiHIa, 3aMep3aHue BOAOEMOB, MOPCKUE OpH3BI;
o0Opa3oBaHHe pOChI, TyMaHa, UHes, CHera.
Texuuueckue YCTPOMCTBA: KaIuJUISAPBI, [IPUMEPBHI
6.19 WCMOJIb30BAaHUSI ~ KPUCTAUIOB, JKUJIKOCTHBIH  TEPMOMETP,

AaTYUK TEMIICPATYphbl, TECPMOC, CHUCTEMA OTOINJICHHA JTOMOB,
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TUTPOMETPHI, TICUXPOMETp, MapoBasi TypOWHa, JBUTATENb

BHYTPEHHETO CTOPaHUS.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

7.1 DnekTpusanus Tei. J[Ba poaa 3JIeKTpUUYECKUX 3apsiI0B
B3aumopeiictBue  3apsokeHHBIX — Ten.  3akoH — Kynona
7.2 (3aBUCUMOCTh CHJIBI B3aMMOJICUCTBUS 3apsOKEHHBIX TEN OT
BEJIMYMHBI 3apSAI0B U PACCTOSHUS MEX]TY TEIAMU)
DnekTpuyeckoe noje. Hanpssk€HHOCTD 3JEKTPUYECKOTO OIS,
7.3 [IpuHIMN ~ CYNEepHmo3UIMU  3IJNEKTPHUECKUX  moyiel  (Ha
KaueCTBEHHOM YPOBHE)
Hocutenn  snekTpuyeckux  3apsaoB.  DJIEMEHTapHBIN
7.4 anekTpuyeckuil 3apsan. CrpoeHue aroma. I[lpoBogHuku u
JUAJIEKTPUKU
7.5 3aKOH COXpaHEHMs PJIEKTPUUECKOTO 3apsiia
6 DJIEKTPUUYECKU I TOK. YcnoBus CYIIECTBOBAHUSA
' ANEKTPUYECKOT0 TOKA. MICTOYHMKY OCTOSTHHOTO TOKA
77 JIeHCTBUS DJIEKTPUYECKOTO TOKa (TEIUIOBOE, XUMHYECKOE,
' MarHuTHOE). DIEKTPUUECKUN TOK B )KUJIKOCTSIX U Ta3ax
. Onektpuyeckas  uenb. Cuna  Toka.  DJIEKTpUYECKOE
' HanpspKeHHe
9 ConpoTuBiEHHE TNPOBOJHUKA. YJIENbHOE CONPOTHUBIICHUE
' BelIeCTBa
7.10 3akoH OMa 1J1 yyacTKa Lenu
ITocnenoBarensHOE u HapajuIeIbHOE COEIMHEHUE
7.11
MIPOBOJIHUKOB
PaboTa 1 MOIIHOCTB ANEKTPUIECKOTO TOKA. 3akoH J[Koyms —
7.12
Jlenna
13 DneKTpuyuecKue Ieny U MOTPeOUTeNn 3JEeKTPUUECKON SJHEPTUn
. B ObITYy. KOopoTKkoe 3aMbIkaHue
14 [locTostHHBIE ~ MarHuTHL.  B3auMopaeicTBUE  NOCTOSIHHBIX

Mar"HuToB
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MarnaurtHoe mojie. MarauTHoe 1ojie 3eMJIH U €TI0 3HaUYCHHUE JUIA

7.15
YKU3HH Ha 3emie
716 OneiT Opcrena. MarmurtHoe moJjie AJIEKTPUYECKOTO TOKA.
' [IprMeHeHue IeKTPOMarHuToOB B TEXHUKE
JlelicTBue MarHMTHOrO TIOJISI HAa IPOBOJHUK C TOKOM.
17 DneKTpoABUTaTellb MOCTOSHHOTO ToKa. Mcmonb3oBaHue
. AJIEKTPOJIBUTATENIE B TEXHMYECKUX YCTPOMCTBAX M Ha
TpaHCIOpPTe
718 OnbiTel @apazgess. SBiIeHHE SJIEKTPOMArHUTHOW HWHIYKIIUU.
. [IpaBumno Jlenna
Onekrporereparop. CrmocoObl TOJYYSHHUS DIICKTPHUCCKOU
7.19 SHEPTUH. DJEKTPOCTAHIIMN HAa BO30OHOBIISIEMBIX MCTOYHHKAX
SHEPTUU
[TpakTrueckue pabOTHI:
OnbIThI 110 HAOTIOACHUIO IEKTPU3ALMH TEJT MHAYKIHEH U Tpu
COMPUKOCHOBEHUH.
UccnepoBanue  aedcTBUSLT  DJIEKTPUYECKOrO  TOJISL  Ha
MIPOBOJAHUKY U TUAIEKTPUKH.
COopka wu mpoBepka pabOThl  DIEKTPUUYECKON  IIETH
MMOCTOSIHHOTO TOKa.
N3mepenue u peryampoBaHue CUIIbI TOKA.
W3mepenue u peryiupoBaHue HaMpsHKEHUS.
720 HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, HIYIIEro 4epes

pe3UCTOp, OT CONPOTHUBJIEHHUS PE3UCTOpPAa M HANPSLKEHUS HA
pe3ucrope.

OnbITEL, JEMOHCTPUPYIOIIHE 3aBUCHUMOCTH SJIEKTPHUYECKOTO
CONPOTHUBIICHNS NPOBOJHMKA OT €ro JUIMHBI, IUIOIIAIH
IIOIIEPEYHOI0 CEYEHUs U MaTepuaa.

[IpoBepka  mpaBuia  CIIOXKEHUS HallpsDKEHUH  TIpHU
IIOCJIEI0BATEIILHOM COEIMHEHNUH JBYX pe3ucTopos. IIpoBepka
IpaBuja JJI CHJIbl TOKa NPHU MAPALUIETBHOM COEIMHEHUH
pesucropoB. OmnpeneneHue pabOTHl HIEKTPUYECKOTO TOKa,

uaymero d4epe3  pesucrop. OrmpeneneHue — MOIIHOCTH
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AJEKTPUYECKOTO  TOKa,  BBIACIAEMOW HA  PE3UCTOpeE.
HccnepoBanne 3aBUCUMOCTH CWJIBI TOKA, HIYILIETO Yepes3
JIaMIO4YKy, OT HampsbkeHuss Ha Hed. Omnpepenenue KITJ]
HarpeBatens. MccnenoBaHne MarHUTHOTO B3aMMOJICHCTBUS
MOCTOSIHHBIX ~ MAarHuToB. M3yyeHue MarHuTHOrO  IOJs
MOCTOSIHHBIX MarHUTOB MPU UX OOBEIMHEHUH U Pa3/CICHUMU.
HccnenoBanue 1eicTBUS 3JEKTPUIECKOTO TOKA HA MAarHUTHYIO
cTpeniky. ONBIThL, JEMOHCTPUPYIOLIUE 3aBUCUMOCTH CHUJIBI
B3aUMOJICHCTBUS KaTYIIKA C TOKOM M MarHUTa OT CUJIbI TOKA U
HampaBJI€HUd TOKa B Karymke. M3ydenwe peiicTBus
MarHuTHOTO MOJIsl Ha MPOBOJHUK ¢ TOKOM. KoHCTpyHnpoBaHue
U u3ydeHue paboTel snekTpoasurarens. M3mepenne KIIJ]
3JEKTPOJIBUTATENbHON YCTaHOBKH. OMBITHI [0 MCCIEIOBAHUIO
SBJICHUSI  DJICKTPOMAarHUTHOM  HMHIYKLIHMM: HCCIEIOBaHUE

N3MCHCHHUH 3HAUCHUS U HaIlpaBJICHHUA HHAYKIIHOHHOI'O TOKa

duznyeckue SBICHUS B npupoAc: 3JICKTPUUCCKHUC SIBJICHUSA B

atMocdepe, 3IeKTPUYECTBO >KUBBIX OPraHU3MOB, MarHUTHOE

72l mosne 3emun, Aperd MOIFOCOB, POJIb MAarHUTHOTO TIOJS JIJIst
KU3HU Ha 3emiie, OJIIPHOE CUSTHUE
TexHHYecKHe  yCTPOMCTBA:  BJEKTPOCKON,  aMIepMETp,
BOJIBTMETP, peOCTaT, CYETYUK DIIEKTPUYECKOM DHEpruu,
799 ANEKTPOOCBETUTEIbHBIE npudopHI, HarpeBaTelIbHbIC
' AIEKTPOIPUOOPHI (mpumepsl), AJICKTPUUYECKUE
MPEAOXPAHUTEIH, 3JEKTPOMArHuT, 3IEKTPOJIBUraTEIb

MMOCTOAHHOI'O TOKA, rCHCPATOP IMOCTOAHHOI'O TOKA

9 KJIACC
Kon
Kon snemenTa [IpoBepsiemble 251€MEHTHI COAEP)KAHUS
pasnena
MEXAHUWYECKUE SBJIEHUA
g g1 Mexannueckoe aBwxeHue. MarepuanbHas Touka. Cucrema
' orcuéra
8.2 OTHOCHUTEIBHOCTh MEXaHUYECKOTO ABIKECHUS
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8.3

PaBHOMEpPHOE TPAMOIIMHENHOE IBUKEHUE

###Par###HepaBHOMEepHOE ~ MPSAMOJMHEHHOE  JBUYKEHUE.

8.4 CpenHsis 1 MTHOBEHHAsi CKOPOCTh Tejla MPH HEPABHOMEPHOM
JBUKEHUU
8.5 VYckopeHne. PaBHOYCKOPEHHOE NPSAMOJIUHENHOE IBUKCHUE
8.6 #H#HPar###CBoboaHoe nanenue. OnbIThl [ anumes
#HiHPar#H##PaBHOMEpHOE IBUJKEHUE 110 OKpYKHOCTH. lepuon u
8.7 gacTora oOpameHus. JluHeWHas © yrjaoBas CKOPOCTH.
LleHTpOoCTpEMUTENIBHOE YCKOPEHUE
8.8 ITepBbiii 3akoH HproTOHA
8.9 Bropoii 3akon HetoToHa
8.10 Tpernii 3akon HeroToHa
8.11 #H##Par###] [puHIUI Cynepro3uiiui CUII
8.12 Cuna ynpyroctu. 3akoH ['yka
%13 ##tParfH##Cuiia  TpeHMs: CHJIa TPEHHS CKOJIBXEHMs, CHUJa
' TPEHUS MTOKOs1, APYTUE BUABI TPEHUS
g 14 #H##Par###(Cuna TSHKECTH U 3aKOH BCEMHUPHOTO TSTOTEHHS.
' Yckopenne cBOOOTHOTO MaCHUS
815 JBuxenue mianer Bokpyr Comnua. IlepBas kocMuyeckas
' ckopocTb. HeBecomMocTh U neperpy3ku
8.16 PaBHOBecue MaTeprabHOM TOYKU. AOCOIIOTHO TBEPOE TEIIO
217 #H##Par###PaBHoBecue TBEPIIOro Tejla C 3aKPEIUIEHHON OChIO
. BpaieHusi. MomeHT cuiibl. LleHTp TskecTn
8.18 Nmnynbe Tena. U3mMenenne umnynsca. Mynbce cuisl
8.19 3aKOH COXPaHEHHS UMITYJIbCA
8.20 #HH#HPar###PeakTUBHOE NBIKEHUE
8.21 Mexannueckasi paboTa U MOIITHOCTh
222 Pabora cun TsxkecTH, ynpyroctu, TpeHus. CBsi3p dHEPruu U
. paboThI
223 [loTenumanpHas sHEprus Tena, MOAHATOrO Hall MOBEPXHOCTHIO
' 3emun
8.24 [ToTenumanpHas 3HEPIUsl CKATON MPYKUHBI
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8.25

##tPar#H##Kunernueckas sHeprus. TeopeMa 0 KMHETHUECKOM

SHEPrUu

8.26

#H##Par###3aKoH COXpaHEHUSI MEXaHUYECKOW SHEPTUU

8.27

[IpakTrueckue pabOTHI:

Onpenenenne cCpeaHedl CKOPOCTU CKOJIbKEHUs Opycka Wi
JMBUKEHHS IIapHKa MO0 HAKJIOHHOM miockoctu. OmpezneneHue
YCKOPCHUA TCJIa IMPU PaBHOYCKOPCHHOM OBWXXCHUU 11O
HAKJIOHHOM IJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH IYTH OT BPEMEHU IIpU
PaBHOYCKOPEHHOM JBM)KEHUU 0€3 HauaabHOU CKOPOCTH.
[IpoBepka rUmoTE3bl: €CIIH MPU PABHOYCKOPEHHOM JIBHIKEHUU
0e3 Ha4YaJbHOW CKOPOCTU MYTH OTHOCSATCSA KaK Psii HEUETHBIX
YyHucel, TO COOTBETCTBYIOIIME MPOMEXKYTKH  BpEMEHU
OJINHAKOBBI.

I/ICCHGI[OBaHI/Ie 3aBUCHUMOCTHU CHJIbBI TPCHHUA CKOJIBXKCHUA OT
CWJIBI HOpMaJIbHOTO AaBiieHus. Ompenenenue KodpduiueHTa
TpeHMsI CKoJbkeHus. OmnpezneneHue >KECTKOCTU MPYKHUHBI.
Onpenenenne pabOTHl CHIIBI TPEHHS TPH PABHOMEPHOM
JABHUKCHUU TEi1a 10 FOpHBOHTaHBHOﬁ IOBCPXHOCTH.
Omnpenenenue paboThl CHIIbI YIPYTOCTH MPHU MOABEME Tpy3a C

HCIIOJB30BaHHUECM HCIIOABHIXXHOI'O M ITOJABHKHOI'O 0JIOKOB

8.28

(DI/IBI/I‘IGCKI/IG SBJICHUA B npnpoz[e: HpI/I.HI/IBbI U OTJIUBHI,
nBwkeHne miaHeT COJIHEUHOM  CHCTEMbl, pPEaKTHBHOE

ABUIKCHUC KUBBIX OPTraHU3MOB

8.29

TexHUyeckue yCTpONCTBA: CIHMIOMETP, NAaTUUKHU MOJIOKEHUS,

PacCTOSIHUA U YCKOPEHUS, PAKEThI

MEXAHWYECKUE KOJIEFAHHMA 1 BOJIHBI

Konebarenpnoe nBumxenue. OCHOBHBIE —XapaKTEPUCTHUKH

> Kojie0aHui: Iepro/1, 4acToTa, aMIUIUTY1a

97 MaremaTuueckuii U NPy KUHHBIM MasTHUKH. [IpeBpamienue
. SHEPTrUH MPHU KOJIeOATETLHOM IBHKEHUU

93 3aryxatomue  kojeOaHus.  BbIHyXJeHHbIE — KoJeOaHUS.

Pe3onanc
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94

Mexanuueckue BOaHBEL CBolicTBA MEXaHHYECKHX BOJIH.
[IponosibHBIE M TONIEPEYHBIE BOJIHBL. [[7TMHA BOJIHBI U CKOPOCTH
eé pacrpocTpaHeHusl. MexaHndecKue BOJIHBI B TBEPIOM TeJle,

CECMHUYECKHE BOJHEI

9.5

3ByK. ['poMKOCTH 1 BbICOTA 3ByKa. OTpakeHUE 3BYyKa

9.6

NHudpa3Byk u yabTpa3Byk

9.7

[IpakTrueckue pabOTHI:

Omnpenenenue YacTOTBI u nepuoaa KosieOaHuin
MaTEMaTHYECKOTO MasiTHUKA.

OmnpezneneHre 4acTOThl M IMEpHOAA KOJIECOAHUN MPYKHUHHOTO
MasiTHUKA

HccnenoBanue 3aBUCUMOCTU repuoaa KosieOaHui
IOJIBEIIEHHOTO K HUTH Ipy3a OT JUIMHBI HUTH. MccienoBanue
3aBHCUMOCTH Tlepuojia KojiebaHuil Mpy>KUHHOTO MasiTHUKA OT
Macchl Tpy3a. [IpoBepka HE3aBUCUMOCTH TEpHOJia KoJieOaHUH
rpy3a, MOABEIIEHHOTO K HUTH, OT MAcChl Ipy3a U >KECTKOCTHU

npyXuHbL. MI3MepeHue yckopeHusi CBOOOIHOTO MaieHus

9.8

®dusnyueckue SBICHUS B NPUPOAE: BOCHPUITHE 3BYKOB
JKUBOTHBIMH, 3€MJICTPSICEHUE, CEHCMUYECKUE BOJHBI, IIyHAMH,

9XO0

9.9

Texnuueckue YCTPOMCTBA: 9XO0JIOT, UCIIOJIb30BaHNUE

yIbTpa3ByKa B OBITY U TEXHUKE

10

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

QHGKTpOMaFHI/ITHOG IIoJIC. QHGKTpOMaFHI/ITHBIe BOJIHBI.

101 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH

10.2 [IIkana 371€eKTPOMAarHUTHBIX BOJIH

103 OJleKTpoMariuTHas npupoaa cBera. CKOpocTh  CBeTa.

' BouiHOBBIE CBOJCTBA CBETa

[IpakTuyeckue paboOTHI:

10.4 N3ydyeHne CBOWCTB 3JIEKTPOMAarHUTHBIX BOJH C MOMOIIBIO
MOOUIBHOTO TenedoHa

10.5 dusnueckue sBICHUA B NPUPOZE: OHOIOTHYECKOoe JCHCTBHUE

BUJUMOTO, YIBTPA(QHOIETOBOIO U PEHTI€HOBCKOTIO U3TyYEHUI
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10.6 TexHu4eckue ycTporucTBa: UCMOJIb30BAHUE SJIEKTPOMArHUTHBIX
) BOJIH /I COTOBOI CBSA3H
CBETOBBIE ABJIEHUA
11.1 JlyueBasg monenb cBera. IcTouHnky cBeTa
11.2 [IpssMonnHEITHOE pacIpOCTPaHEHNE CBETA
11.3 Ortpaxenue cBera. [nockoe 3epkano. 3aKOH OTPAKEHUS CBETa
114 [Ipenomnenue cBera. 3akoH mnpenomiieHus cBera. [lomHoe
' BHYTpPEHHEE OTPaKEHUE CBETA
11.5 JIunza. Xop nyyel B IMH3E
11.6 OnTuueckas cucrema goroarnmnapara, MUKPOCKOIIa U TeJIECKOoIa
117 I'maz  xak  onTuyeckas  cucrema. bau3zopykocte U
' JATbHO30PKOCTh
118 Paznoxenne Oenoro cBera B cmektp. OmnbiTel HbloTOHA.
' CrokeHue CeKTpaibHbIX IIBETOB. [[nucnepcus cBeta
[IpakTuyeckue paboOTHI:
#H##Par###lccienoBanue  3aBUCUMOCTH  yIVIa  OTpaKEHUS
CBETOBOTO J1y4a OT YIJIa MaJICHHUS.
11 #H##Par###113yueHne XxapakTepruCTUK N300paKeHHsSI TIpeIMETa B
MIJIOCKOM 3€pKajie.
#H##Par###lIccnienoBanue 3aBUCHUMOCTH YIUIa TPETOMIICHUS
CBETOBOTO Jyya OT yrja MaJeHHs Ha TPaHHIE «BO3JIYyX —
11.9 CTEKJIO».
#i#HPar##] lonyuenue U300pakeHHi C MTOMOIIIBIO
coOuparome TUH3HI.
#HH##Par###Onpenenenue doxycHOTO paccrosiHus u
OTNITHYECKOM CHIIBI COOMpAIOIEH JTMH3HI.
HHHPar###ONBITHI 110 Pa3I0KEHUIO OEJI0r0 CBETa B CIIEKTP.
#H##Par##H#OnbITHl IO BOCHPUATHIO I[BETA MPEAMETOB MPU UX
HAOJI0ICHUU Yepe3 IIBETOBBIC (QUITBTPHI
®dusnueckue sBIeHus B npupoje: 3armenus Connna u JlyHsl,
11.10 [IBeTa TeJ, ONTHYECKHE sBIeHUs B aTtMocdepe (IBeT HeOa,
pedpakuus, paayra, MUPax)
11.11 TexHuueckue yCTpOMCTBa: OYKH, MEPUCKOMN, (oToarmapar,
' ONTUYECKHE CBETOBO/IbI
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12

KBAHTOBBIE ABJIEHUA

OmnbiTel Pesepdopna n nnanerapHas mojens aroma. Mojenb

12.1
aroma bopa
122 Hcnyckanne W MOIVIOIIEHHME CBETa aTOMOM. KBaHTBHL
. JInnenyaTeie CIIEKTPBI
12.3 PagnoaktuBHOCTB. Asb(da, 6eTa- 1 raMMa-u3IydeHHs
124 Crpoenue atomHoro siapa. HykionHnast Mosienb aTOMHOIO siipa.
' N3oTtomnbl
195 PagnoaxtuBubie  mnpeBpamenus. Ilepuon  momypacmana
' ATOMHBIX s1JIEP
126 Slnepuble peakuuu. 3aKOHBI COXPAHEHUS 3apsigoBOTO U
' MacCcOBOI'0 YHCET
12.7 OHeprus cBA3M aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU
128 Peakuun cunresa u peneHus saep. McrouHuku sHEpruu
' CouHiia 1 386311
129 Snepnas sHepretuka. JleiicTBUE paguOaKTUBHBIX H3Ty4YCHUH
' HAa JKUBbIE OPTaHU3MBI
[IpakTrueckue pabOTHI:
HabmioneHne criionIHpIX U TMHEHYaThIX CIIEKTPOB U3ITyYCHHUS.
12.10 UccnenoBanue TPEKOB: HM3MEPEHUE HHEPIMU YACTHIBI IO
TOPMO3HOMY NyTH (110 hoTOrpadusm).
W3mepenue paaroakTuBHOTo hoHa
®duznyueckue  SBIEHUS B IPUPOJE: €CTEeCTBEHHBIN
11 panMoOaKTUBHBIM ()OH, KOCMHUYECKHE Iy4YH, pPaJHOAaKTUBHOE
' U3JIy4€HHUE IPUPOJIHBIX MUHEPATIOB, IEUCTBUE PAaINOAKTUBHBIX
U3JIy4CHUH Ha OPraHU3M YeJIOBEKa
12.12 TexHu4eckue yCTPOMCTBA: CHEKTPOCKOI, WHAUBUILYAIbHBIN

JIO3UMETP, Kamepa Bunbcona
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IMPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEEOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBLHOM
IMPOI'PAMMBI OCHOBHOTI'O OBIIETI'O OBPA30OBAHUSI

Kon
NMPoBePSIEMOro
TpedoBaHUs

IIpoBepsiemblie TpeOOBAHUSA K MPEAMETHBIM pe3yJbTaTamMm 02a30B0Or0
YPOBHS OCBO€HHSI OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOT'O
o0urero oopazoBanust Ha ocHoBe PI'OC

[Tonumanue ponu GuU3MKK B HaydyHOW KapTHUHE MHpPa; c(HOPMUPOBAHHOCTb
0a30BbIX IPEACTABICHUN O 3aKOHOMEPHOM CBS3M U TI03HABAEMOCTH SIBJICHHI
IPUPOBI, O POJIM KCIEPUMEHTa B (U3UKE, O CUCTEMOOOpa3yoleil poau
¢U3UKN B Pa3BUTUM E€CTECTBEHHBIX HAyK, TEXHUKH W TEXHOJOTHH, 00
SBOMIONMHA  (UBMYECKUX 3HAHUM W WX PpOIM B IEJIOCTHOU
€CTeCTBEHHOHAYYHOH KapTHHE MHUPA, O BKJIAZIe POCCHMCKHUX U 3apyOekKHBIX
yu€HbIX-(DU3UKOB B pa3BUTHE HAYKH, OOBICHEHHE IPOLIECCOB OKPYKAIOLIETO

MUpa, pa3BUTHUE TEXHUKH U TEXHOJIOTUH

3HaHUS O BUAAX MaTepuH (BEIIECTBO U IOJIE), O JBM)KEHUH Kak criocoode
CYIIECTBOBaHMsI MaTepuu, 00 aTOMHO-MOJIEKYJISIPHOW TEOPHHM CTPOEHHS
BEIECTBA, O (PM3MYECKON CYIIHOCTH SIBICHUH HPUPOIBI (MEXaHUYECKHUX,
TEIUIOBBIX, MIEKTPOMArHUTHBIX U KBAaHTOBBIX); YMEHHUE PA3INYaTh SIBICHUS
II0 ONMCAaHUI0 UX XapaKTepHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIUX JaHHOE (pU3MUECKOe sBIEHHE; YMEHHE pacllOo3HaBaTh
NpPOSIBIICHUE HW3YYEHHBIX (PU3MUYECKUX SBJICHUI B OKpYXKAlOIIEeM MHMpE,

BBIJICIISISI X CYIIECTBEHHBIC CBOMCTBA (MPU3HAKH)

Brnagenue ocHoBaMu MOHATUIHOIO amnmapaTa M CHMBOJIMYECKOIO SI3bIKA
GU3MKM W HCIOJIb30BAaHHME MX [UIsl pElIeHUs y4eOHBIX 3a/ady; yMEHHE
XapakTepu3oBaTh CBOWCTBA Tel, (U3UYECKHE SBICHUS U IPOLECCHI,

UCIOJB3YS PyH/IaMEHTAIbHbBIE H SMIIMPUUECKHUE 3aKOHBI

YMeHne OIMCHIBaTh HN3YUCHHBIC CBOMCTBA Tel H (1)I/ISI/I‘I€CKI/IC SABJICHUS,

UCTIONB3YS (PU3NUYECKUE BETHUNHBI

Brnagenrne ocHOBaMHM METOJOB HAYYHOTO MO3HAHUS C YYETOM COOIIOCHUS
npaBuj 6e30macHoOro Tpyaa: HabmoneHne PU3NIECKux SBJICHUMN:

YMEHHUE CaMOCTOSTEIIBHO COOMpaTh SKCIEPUMEHTAJIbHYIO YCTAHOBKY W3
JAHHOTO Habopa 00OpYAOBaHUS MO WHCTPYKIIMH, ONHCHIBATH XOJ| OIBITA U

3aIMCBIBATh €T0 PE3YIbTAThl, POPMYIUPOBATH BHIBOJIBI,
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NPOBEICHUE NPSAMBIX W KOCBEHHBIX H3MEPEHUH (U3NUECKUX BEIUYHH:
yMEHHE  IUIAHHPOBaThb  H3MEPEHHs,  CAMOCTOATENBHO  COOMpaTh
HKCIIEPUMEHTAIbHYIO YCTAaHOBKY I10 WHCTPYKLUH, BBIYHCIATH 3HAUCHHE
BEJINYMHBI ¥ aHAIM3UPOBATH TTOJIyYCHHBIE PE3yJIbTATHI C YIETOM 3aaHHOM
MOTPEIIHOCTH PE3YNbTaTOB U3MEPEHUH;

IPOBEJICHUE HECJI0KHBIX IKCTIEPUMEHTAIBHBIX M CCIIeIOBAaHUIA;
CaMOCTOSITENIFHO COOMpPaTh SKCHEPUMEHTAIBHYIO YCTAHOBKY M TPOBOIMTH
UCCJIEIOBAaHUE M0 MHCTPYKIWH, TPEJICTABIATH MOJYYEHHBIC 3aBHCHMOCTH
(¢u3nUecKrX BEIUYHH B BUJIEe TaOIUI U TPa(UKOB, yUUTHIBATh MOTPEIIHOCTH,

ACJIaTh BBIBOJAKI 110 PE3YyJIbTaTaM MCCICAOBAHUA

[TornMaHue XapaKTepHBIX CBOMCTB (PU3MUECKHX Mojelel (MaTrepuanbHas
TOYKa, a0COJIOTHO TBEPAOE TENIO, MOJICIU CTPOSHUS Ta30B, XKUAKOCTEH U
TBEPABIX TEJ, IUIAHETApHAs MOJENb aTOMAa, HYKJIIOHHAs MOJENIb aTOMHOI'O

SA7Ipa) U YMEHUE PUMEHATD UX JJIs1 O0bSICHEHUS (PU3MUECKUX POIIECCOB

YMeHne o0bsICHATH (PU3UUECKUE MPOLIECCH i CBOMCTBA TEJ, B TOM YHCIIE U B
KOHTEKCTE CUTYyALNi MPAaKTUKO-OPHUEHTUPOBAHHOIO XapaKTepa, B YACTHOCTH,
BBISBIISITH IPUYUHHO-CIICICTBEHHBIE CBSI3U M CTPOUTH OOBSICHEHHE C OMOPOi
Ha U3YYEHHbIE CBOMCTBa (U3MYECKUX SIBICHUH, (U3NYECKUE 3aKOHBI,

3aKOHOMCPHOCTH U MOJCIIN

YMenue pemars pacyéTHble 3a1a4uu (Ha 0aze 2 — 3 ypaBHEHUH), UCTIOIB3YS
3aKOHBI U (POPMYIBI, CBSI3bIBAIOIINE (PU3NUYECKUE BEIMYMUHBI, B YACTHOCTH,
3aMMChIBaTh KPATKOE YCJOBHE 3aJaud, BBISBIATH HEAOCTAIONINE TaHHBIC,
BBIOMpATh 3aKOHBI W (QopMynbl, HeoOXoaWMbIe i1 €€ perieHus,
UCIIONIb30BaTh CIIPABOYHBIC JaHHBIC, MPOBOAUTH PACUYETHl U OIICHUBATH
PEATUCTUYHOCTh TOJYYEHHOTO 3HaueHUs (U3NYECKOW BETUYHMHBI; YMEHUE
OTpeAeNsiTh pPa3MepHOCTh (PU3NUECKONW BETUYMHBI, TMOJYYEHHOH MpH

pELLIECHNH 3a/1a4n

YMeHue XapakTepu30BaTh IPUHIUIBI JEHCTBUAS TEXHUYECKUX YCTPOMCTB, B
TOM 4HucCie OBITOBBIX NPHUOOPOB, M MPOMBIIIJIEHHBIX TEXHOJIOTHMYECKUX
IPOIIECCOB 0 MX OIMHUCAHHUIO, UCIIONb3YS 3HAHHS O CBOMCTBAX (PM3MUECKUX

SIBJICHHH ¥ HEOOXOIMMBIE (PU3HMUECKHE 3aKOHOMEPHOCTH

10

YMeHue uCrosib30BaTh 3HAHUS O (PU3MYECKUX SIBICHHUSX B MOBCEIHEBHOM
KHU3HU JUId oOecriedyeHus Oe30MacHOCTH MpH OOpalleHUH C OBITOBBIMHU
npubopaMH M TEXHWYECKUMH YCTPOWCTBAMH, COXPAaHEHHS 310pOBbS H

COONIOACHHSI HOPM JKOJIOTMYECKOTO TIOBEICHHUS B OKPYXKaIOILIeH cpene;
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NOHMMaHHE HEOOXOAWMOCTH TPUMEHEHHS JOCTIKEHUH (QU3UKH |

TEXHOJIOTHH JIJIs1 PAIlMOHAILHOTO MPUPOIOTIOJIb30BaAHUS

11

OnbIT moucka, npeoOpa3oBaHUS U TMPEACTaBIECHUs  HMH(OpMaUu
¢u3nUecKoro - coiaepkaHWsg C  HUCIOJb30BAHUEM  HH(POPMALMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTMI; yMEHHE OLEHMBATh JOCTOBEPHOCTb
MONly4eHHOW  WH(GOpPMAllMM HA OCHOBE HMCIOIIUXCS 3HAHWA U
JIOMOJIHUTEbHBIX HMCTOYHMKOB; YMEHHME HCIOJIb30BATH IMPHU BHIIOJIHEHUU
y4eOHBIX 3aJaHUi  HAayYHO-TIOMYJSIPHYIO — JIUTEpaTypy (PHU3UUECKOro
COJIepKaHUs, CIIPAaBOYHbIE MaTepHalibl, pecypchl ceTu VHTepHeT; BiaieHue
0a30BbIMHM HaBBIKAMH NpeoOpazoBaHHs MH(MOPMAIMM M3 OJHOW 3HAKOBOM
CHCTEMBI B IPYTYI0; YMEHHE CO3/1aBaTh COOCTBEHHBIE NMCbMEHHBIE U YCTHBIE

COO6H_I€HI/I§I Ha OCHOBC I/IH(l)OpMaI_II/II/I N3 HCCKOJIbKHMX HCTOYHHUKOB
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INIEPEYEHDB 2JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMbBIX HA OI'D

11O ®U3UKE
Kox IIpoBepsieMblii 3j1eMeHT COePKAHUSA
1 MEXAHHUYECKHUE ABJIEHUA
{1 Mexanunueckoe BHxeHHe. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBLHOCTh
' JIBUYKECHHUS
1o PaBHoMepHOEe U HepaBHOMEpHOe ABWXKeHHE. CpenHsisi ckopocTb. Popmyna s
' BBIYUCIICHUS CpeHeH ckopocTu: v = S/t
PaBHOMepHOE MpsAMOIUHEHHOE JBUKEHNE. 3aBUCUMOCTb KOOPJMHATHI T€Jla OT BPEMEHHU
B CJIy4ae PaBHOMEPHOIO MPSAMOJIUHENHOTO JBUKECHUS:
L3 xO)=x,+vs1
I'paduky 3aBUCUMOCTH OT BPEMEHHU IS IIPOCKITUU CKOPOCTH, MPOCKITNH TIEPEMEIICHHUS,
IIyTH, KOOPAUHATHI IPU PABHOMEPHOM MPSAMOJIMHEHOM JIBH>KECHUH
3aBUCUMOCTh KOOpPAMHATBI TejJa OT BPEMEHH B CIy4ae pPaBHOYCKOPEHHOTO
NPSIMOJIMHEMHOTO JIBU>KEHHUS:
7
Se(f)=vy = f+ay = ;
2
@opMynbl I MPOEKUHUH MEPEMEIIEHNs, IPOEKIUH CKOPOCTU U MPOEKIUH YCKOPEHUs
MIpU PAaBHOYCKOPEHHOM NPSIMOJIMHEWHOM JIBUKEHUU:
2
1.4 .sx(r]=vﬂx-r+ax-3.
U_\_I:f) =Up, T4, 1,
a.(f) =canst,
szz - lez =la,s,
['paduku 3aBUCUMOCTH OT BPEMEHH IJsi MPOEKLUUU YCKOPEHHS, MPOEKIUH CKOPOCTH,
MPOCKIMU TEPEMENICHUS, KOOPJAUHATHI TPU PaBHOYCKOPEHHOM MPSMOJIMHEHHOM
JBUKEHUH
CBobonHoe nagenne. @opMyiibl, ONMUCHIBAIOIINE CBOOOIHOE NTa/ICHHE TeJla M0 BEPTUKAIIN
s (IBMKEHWE Tella BHHM3 WJIM BBEPX OTHOCUTEILHO NOBEpXHOCTH 3emin). [paduxu
' 3aBUCUMOCTH OT BPEMEHH JIJIS IPOEKIIMHN YCKOPEHM S, TPOESKIIUU CKOPOCTH U KOOPAUHATHI
pyu CBOOOTHOM TAJICHUH TEJa MO0 BEPTUKAIN
L6 CxopocTh paBHOMEPHOTO JIBH>KEHHS Tella 10 OKpY)HOCTH. HampaiieHre ckopocTH.
' ®opmyna a7 BEIYUCICHUSI CKOPOCTH Yepe3 Painyc OKPY>KHOCTU U TIEPUOJ1 0OpaIIeHUs:
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LlenTpocTpeMuTenbHOe yckopeHue. HampaBieHue eHTpOCTPEMUTENBEHOTO YCKOPEHHUS.

d)opMyJIa JJI1 BBIYHUCJIICHUA YCKOPCHUA:

1.7

Macca. IInotaocts BemectBa. @opmydia sl BBIYUCICHUS TIJIOTHOCTH:

_om
V

1.8

Cuna — BekTopHas ¢pusudeckas BennynHa. CloXeHue Cuil

1.9

SIBnenue nnepuuu. llepssiii 3akoH HeroToHa

1.10

Bropoii 3akon HeroToHa:
F=m-a

CoHanpaBlIeHHOCTb BEKTOPA YCKOPEHUS TEJIa U BEKTOPA CUJIbI, IEHCTBYIOIIEH Ha TENO

B3aumoneiictue ten. Tperunii 3akoH HeroToHa:

Fy y=-F_,

1.12

Tpenue nokost U TpeHHe CKoJIbXeHust. DopMyna AJis BBIYUCICHUS MOIYJISl CHIIBI TPEHUS

CKOJIB)XXCHHA

FTP=!-L'N

1.13

Hedbopmarnus tena. Ynpyrue u Heynpyrue negopmanun. 3akoH ynpyrou aedhopmaruu
(3akoH 'yka):

F=k-Al

1.14

BCGMI/IpHOG TATOTCHHE. 3aKOH BCEMUPHOI'O TATOTCHUSA:

my -M,
F=G L1 _2
R
Cwita TsbkecTd. Y CKOpeHHe CBOOOTHOTO TafCHUSI.
dopmyia a7 BHIYUCICHUS CHITBI TSKECTH BOIHM3H noBepxHocTu 3emin: F = mg.
JBmwxenue mnanet Bokpyr Counnna. [lepBas kocMudeckasi ckopocts. HeBecoMocTs u

HepErpy3Ku

1.15

Nmnynbe Tena — BeKTopHast (pusnyeckasi BeIMUMHA.
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D=mi

Nmnynec cucremsl tein. M3menenue ummyibca. Mmnyinbsce cumsl

1.16

3aK0OH COXpaHEHUsl UMITYJIbCa JJI 3aMKHYTOM CUCTEMBI TEII:
p=myly +imy U, =const

PeaxkTuBHOE nBHXKEHHNE

1.17

Mexanuueckast paborta. @opmyrna Asisi BBIMUCICHHUS paOOThI CHIIBL:

A=Fsooso

Mexanunueckas MOITHOCTE:

=24
I

1.18

Kunernueckas u IMOTCHIHAJIbHAsA SHEPIHUsl. <D0pMyna JJIs1 BBIYUCIICHUA KUHETHYICCKOMN

SHEPIrUu:

H!UE
Br=

Teopema o0 kuHeTHUYECKOM 3HEPTUK. DopMyria sl BEIYMCIECHUS TOTEHIUATBHOM

SHCPTrruU TCjia, MOAHATOIO

HaJ 3eMIIEN:

E,=mgh

1.19

MexaHudeckasi SHEPTHs:
E=E;.+E P

3aKOH COXpaHEHUsI MEXaHWYECKOM sHeprun. PopMyiia JjIsl 3aKOHA COXPAHECHUS
MEXaHUYECKOW SHEPTUU B OTCYTCTBUE CUJI TpeHUs: £ = const.

[IpeBpamieHue MexaHU4ECKON SHEPTUU IIPU HAIMYUU CUJIbI TPEHUS.

1.20

[IpocThie MexaHU3MBI. «30JI0TOE TPABHIIO» MEXAHHUKH.
Peruar. Momenr cunbl: M - Fl.

VYcnoBue paBHOBECHUS pblyara:
M +M +..=0
[ToaBuxHBIN 1 HeTTOABKHBIN O0510KkU. KITJ] mpocThIx MEXaHH3MOB,

n= Anonesnan

14'3&1‘1:&‘15!

1.21

JlaBiienue TBEpIOTO TENA.

d)opMyJIa JJISA BBIYHUCJIICHUSA JAaBJICHUA TBép[[OI‘O TCa:
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_F
p_s"

JlaBnenue raza. ATMocdepHoe IaBiieHue.

FI/II[pOCTaTI/I‘IeCKOG AABJICHUC BHYTPU KUIKOCTHU.

®opmyna a7l BBIYUCICHUS TAaBICHUS BHYTPU KUAKOCTHU:

P=pg+Du,
1.22 | 3axon Ilackans. ['mapaBnuyeckuii npecc
3akoH Apxumena. @opmyiia ass onpeaesieHHs BBITAIKUBAIOMICH CUITbI, IEHCTBYIOLIEH HA
TEJI0, MOTPYKEHHOE B )KUJKOCTh WJIU Ta3:
1.23
F_j‘m_ =pgV
VYcnosue mnaBanus tena. [naBanue cy0B 1 BO3yXOIUIaBaHUE
Mexanuueckue KosebaHus. AMIUIMTYAA, MEPUOA M yacToTa kojeOanuil. dopmyrna,
124 CBSI3BIBAIOIIAS YACTOTY U MEPUO/ KOJIeOaHU:
"Ill,l' = i
T
125 Maremarnueckuii Y NOpPYKUHHBIM ~ MaaTHUKU. [IpeBpamienue sHepruv  Ipu
' K0J1e0aTeIbHOM JABM)KEHUU
1.26 | 3aryxaromue kojebaHus. BeiHy)KneHHbie Konebanus. Pezonanc
Mexannueckue BonHbL. [IpofoibHbIE U NTONEPEYHbIE BOJIHBL. JJIMHA BOJHBI U CKOPOCTh
1.27 pacupocTpaHEHUS BOJIHBIL:
L=uv-T
198 3ByK. ['poMKOCTB U BbIcOTa 3ByKa. OTpa)keHHE 3ByKOBOW BOJIHBI Ha TPaHMIIE JIBYX CPEN.
' NHudpa3Byk u yabTpa3Byk
IIpaxmuueckue pabomoi
N3mepenue cpeaHeit IIIOTHOCTH BEIECTBA; apXUMEI0BOM CHIIbL; )KECTKOCTH IIPYKUHBI;
K03 duUIIMeHTa TPEHUSI CKOJIbKEHUS; pabOThl CUIIBI TPEHUSI, CUJIBI YIPYTOCTH; CpeHen
CKOpOCTH JBM)KEHHUS OpycKa MO HaKJIOHHOM IUIOCKOCTH; YCKOpEHHMs Opycka IpHu
JBUKEHHUH M0 HAKJIOHHOM MJI0CKOCTH; YaCTOTHI M IepHoa KojieOaHni MaTeMaTH4eCKOro
199 MasiTHHKA; YacTOTBHl M Mepuojia KosieOaHWW MPYKMHHOTO MAasTHUKA; MOMEHTa CHIIBI,

JEHCTBYIOIIEro Ha pblyar; paboThl CUJIBI YIPYTOCTH MPH MOABEME I'Py3a C MOMOIIBIO
HETOABIKHOTO OJIOKa; PabOThl CUJIBI YNPYTOCTH MpPU MOABEME Tpy3a C IOMOLIBIO
[IOABMKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXUMEI0BOM CHIIBI OT 00bEMa MOTPYKEHHON YaCTH TeJa U
OT INIOTHOCTH JKUJKOCTH; HE3aBUCUMOCTH BBITAJIKMBAIOIIECH CHJIBI OT MAacChl TEJIA; CUIIBI

TPCHUSA CKOJILKCHUSA OT CHUJIBI HOPMAJIBHOI'O HABJICHUA U OT poAa MOBCPXHOCTU, CHUJIbI
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YIPYrOCTH, BOSHUKAIOIIEH B MPY)KUHE, OT CTENEHHU Ae(opMaIiuy Npy>KUHbI; YCKOPEHUS
Opycka OT yrjla HakJIOHA HaINpaBJIAIONICH; Meproja (4acToThl) KOJeOaHUN HUTSIHOTO
MasATHUKA OT JJIMHBI HUTH, IICpHUOOA KOHGGaHHﬁ MPYXXUHHOI'O MajdTHHUKA OT MACCEI I'py3a
U KECTKOCTH MPYKUHBI; MCCIICIOBAaHNE HE3aBUCUMOCTH MEPHO/Ia KOJIeOaHU HUTSIHOTO

MasiTHUKa OT Macchl Ipy3a. IIpoBepka ycia0BHs paBHOBECHS phluara

QDuzuueckue s61eHUs 6 npupode: TIPUMEPHI IBUKEHUS C Pa3IMYHBIMU CKOPOCTSIMH B
YKUBOM M HEXXKUBOU MPUPOJE, NEHCTBUE CHIIBI TPEHUS B IPUPOJIE U TEXHUKE, MPUITUBBI U

OTJIUBBI, ABWXKXCHHUC IIJIaHCT ConHeuHoM CUCTCMbI, PCAKTUBHOC JIBUKCHHUC IKUBBIX

1.30 | opranu3MoB, phlYard B TeJ€ YEIOBEKa, BIUSHUE aTMOCHEPHOTO MABJICHHS Ha >KUBOU
OpraHmW3M, IUIABaHHE pPBIO, BOCIPUATHE 3BYKOB JKUBOTHBIMH, 3EMIICTPSICCHHE,
CEHCMUYECKHE BOJIHBI, IlyHAMH, 9XO
TexHuueckue ycmpoiicmea: ClIUAOMETP, JATYUKU TOJIOKEHUS, pACCTOSTHUS U YCKOPEHUS,
TUHAMOMETp, TOJIIUITHUKH, PAaKEThl, phIUar, TMOJABUKHBIA M HEMOJIBHKHBIA OJOKH,

131 HAKJIOHHAs IUIOCKOCTh, MPOCThIE MEXaHM3Mbl B OBITY, COOOLIAIOIINECS COCYIbI,

' YCTPOMCTBO BOAOMPOBOAA, THAPABIMYECKHIA MPECC, MAHOMETpP, OapOMETp, BBICOTOMED,
MOPUIHEBOW HACOC, APEOMETP, IXO0JIOT, CIIOJIb30BAHNE YIbTPa3BYKa B ObITY U TEXHUKE
2 TEIUIOBBIE ABJIEHUA
OCHOBHBIE TOJOKEHUSI MOJIEKYJISIPHO-KUHETUYECKONH TEOPUU CTPOCHHS BEILECTBA.

2.1  Mopgenu TBEPAOTO, )KUIKOTO M Ta3000pa3HOTO COCTOSIHUI BemiecTBa. Kpucramimieckue
U aMopQHBIE TeNa

57 JBwxenue yactul BemniecTBa. CBs3b CKOPOCTH JBMXKEHHS YaCTHUI[ C TEMIIEpaTypoil.

' bpoyHoBckoe nBkenue, muddy3us

2.3 | CMauuBaHMUE U KalWUISPHBIE SBJICHUS

2.4 | TemnnoBoe pacIIMpeHHE U CHKATHE

2.5 | TemnnoBoe paBHOBECHE

6 Buytpennss sHeprus. Pabota u teronepenadya Kak crocoObl U3MEHEHHUsS] BHYTPEHHEN

' SHEPIruu

2.7 | Bupsl Temuonepenayu: TEIIONPOBOIHOCTh, KOHBEKIUS, NU3ITyUCHHE
HarpeBanue u oxnaxaenue tei. KoanduecTBo TEMaoThl. Y AelibHas TEMIOEMKOCTD:

2.8

O=am(t,—1)
3aKOH COXpaHEeHHsI SHEPTUHU B TEIIOBBIX Mpolieccax. Y paBHEHUE TEIIOBOro OaaHca:
2.9

O +0, +..=0
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Hcnapenue u kouneHcanys. Mi3MeHeHre BHyTpEHHEW SHEPIUH B IIPOLIECCE UCTIAPEHUS U

210 KoHJleHcanuu. Kunenue sxuakoctu. Y aenpHas TeroTa napooopazoanus: L = O/m
2.11 BuaxHOCTb BO311yXa
[InaBnenne u kpuctaum3zanus. MI3MeHeHWe BHYTPEHHEW SHEpPruu MpPH IUJIABJICHUU U
KpUCTAJUTM3aLUU. Y JeNIbHAs TeTIOTa TUIaBICHUS:
2.12 Q
A= m
13 BHyTpeHHss SHEprus CropaHusi TOIUIMBA. Y A€NIbHAsA TEIJIOTa CrOpaHus TOIUIMBA: ¢ =
. O/m
2.14  Ilpunuumnsl padoTsl TeroBeix aeurateneit. KIT TemoBoro qeuraremns
Ilpakmuueckue pabomol
H3mepenne yaenpHON TENI0EMKOCTH METAIUIMYECKOTO WIIMHIPA; KOJIMYECTBA TEIUIOTHI,
MOJIYYCHHOTO BOJOW KOMHATHOM TeMIepaTypbl (PUKCHPOBAHHOW MacChl, B KOTOPYIO
515 OMYIIEH HarpeThlil HWJINHJIP; KOJIMYECTBA TEIJIOThl, OTJAHHOTO HArpEThIM IIWIHHAPOM,
' MOCJI€ OMYCKAaHWSI €ro B BOJY KOMHATHOW TeMIEpaTypbl; OTHOCUTEIbHON BIAKHOCTH
BO3/1yXa; YAEIbHOM TEIUIOTHI IIJIaBJIeHUs Jbaa. MccneqoBanue M3MEHEHUs TEMIIEPaTyphbl
BOJIbI MIPU PA3JIMYHBIX YCIIOBUSX; SBJICHHS TEMJI000MEHA MTPU CMEITUBAHUH XOJOTHON U
ropsiuei BOAbI; MpoIiecca UCHapeHust
Qu3suueckue A61eHUs 8 Npupooe: TTOBEPXHOCTHOE HATSHKEHUE U KATUJUISIPHBIC SIBJICHUS B
2.16 mpupone, KpucTauibl B pupoae, n3nydenne CoyHIa, 3aMep3aHue BOJIOEMOB, MOPCKHUE
Opu3bl; 00pa3oBaHKE POCHI, TYMaHa, HHEs, CHeTa
TexHuueckue ycmpoticmeéa: KanWUISAPbl, MPUMEPbl HUCHOJIb30BAHUS KPHUCTAIIIOB,
2.17  XUOKOCTHBIA TEPMOMETp, NATUYUK TEMIIEPATYPhI, TEPMOC, CUCTEMA OTOIJIEHUS JOMOB,
TUTPOMETPBI, ICUXPOMET, NapoBasi TypOMHA, TBUTATEIh BHYTPEHHETO CTOPAHUS
3 OJIEKTPOMAT'HUTHBIE SIBJIEHU
3.1 | Dnextpuzarus tein. JIBa BUaa 3JIEKTPUUYECKUX 3apsI0B
3.2 | BsaumojeicTBUE 3apsSKEHHBIX Tel. 3aKoH Kynmona
3.3 | 3aKOH COXpaHEHUs JICKTPUUYECKOTO 3apsia
34 DnekTpuyeckoe noje. Hanpssk€HHOCTH anekTpudeckoro noss. [Ipunuun cyneprno3unuu
' ANEKTPUUECKUX MOJieH (Ha KAYeCTBEHHOM YPOBHE)
15 Hocurenu anekTpudeckux 3apsaoB. [IeficTBUE dIEKTPUYECKOrO MO Ha JIEKTPUIECKUE
' 3apsiabl. [[pOBOJTHUKY U TUATIEKTPUKH
[locTosiHHBIN 3nekTpudeckuil TOK. JleficTBus anekTpuueckoro Toka. Cuia ToKa.
3.6 | Hampsbkenue.
I=q/t, U=A4/4
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3H€KTpI/I‘IeCKO€ CONMPOTHUBJICHUC. YaenpHoe SJICKTPUYICCKOC COMMPOTUBJICHUC:

3.7
R =pl/S
18 3akon Oma mJ1a yyacTka anektpudeckoit enu: [ = U/R
[TocnenoBarenbHOE COEIMHEHHE IPOBOAHUKOB:
1, =1, U=U,+U,. R=R,+R,
3.9 | IlapannenbHoe cOeJMHEHNE MPOBOAHUKOB PABHOTO CONPOTUBIICHHUS:
U=U;I=1+I; Rz%.
CmMeniaHHbIe COEIMHEHUS MPOBOTHUKOB
3.10 PaGota u MomHOCTH AnnekTpudeckoro Toka. 4 = Ult, P = Ul
3akoH [[xoyins — Jlenna:
3.11 2
Q=I"-R-t
1.1 OmneiT Opcrena. MarHuTHoe 1ojie MPSAMOro INPOBOJHMKA C TOKOM. JIMHMM MarHUTHOMN
' WHIYKIIUU
3.13 A MarguTtHOE€ I0JI€ IIOCTOSHHOro Marauta. BzanMoaeiicTBre MOCTOSHHBIX MAarHUTOB
3.14  JleiicTBME MarHUTHOTO MOJISI HA TPOBOJAHUK C TOKOM
3.15  OmnbiTel @apazes. fABneHue 3aeKTPOMarHuTHOM HHAYyKIMU. [TpaBuiio Jlenua
Ilpakmuueckue pabomol
N3mepeHue 31eKTpUYECKOro COMPOTUBICHHUS PE3UCTOPA; MOLIHOCTH AJIEKTPUYECKOTO
TOKa; pabOTHI MJIEKTPUIECKOTO TOKA.
HccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, BOSHHUKAIOUIETO B MPOBOJHUKE (PE3UCTOPHI,
3.16 nammouka), OT HaIlpsDHKEHUs Ha KOHIAX MPOBOJIHHMKA; 3aBUCHMOCTH COTPOTUBIICHUS OT
JUTMHBI IPOBOIHMKA, TUIOIIAH €T0 MOMEPEYHOr0 CEUeHUS U YAEIbHOTO COPOTUBIICHUSI.
IIpoBepka mpaBwia Uil BJIEKTPUYECKOrO HAMNPSKEHUS MpPH  MOCIEA0BATEILHOM
COEIMHEHUH MTPOBOJIHUKOB; MTpaBUJIa ISl CUIIbI 3JIEKTPUUYECKOT0 TOKA IIPU NapaJljIeIbHOM
COCTMHCHUH TIPOBOTHUKOB (PE3UCTOPHI U JTAMITIOUKA)
Qu3zuueckue s81eHUsL 8 NPUpode. dICKTPUUECKUE SIBICHUS B aTMochepe, SeKTPUIeCTBO
3.17 KUBBIX OpPraHW3MOB, MAarHUTHOE TI0JIC 3eMJTH, Ipeii() MOIIOCOB, POJIh MArHUTHOTO TTOJIS
JUTS )KM3HU Ha 3emiie, OJISIPHOE CUSIHUE
318 Texnuueckue ycmpoiuicmea: 3IEKTPOCKOI, aMIEPMETp, BOJBTMETP, PEOCTaT, CUETUHK

ANIEKTPUYECKON  SHEPruu, JJIEKTPOOCBETUTENbHBIE MPUOOPHI, HarpeBaTelbHBIC
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AIIEKTPOIPUOOPHI  (TIPUMEPBI), JIIEKTPUUYECKHE MPEAOXPAHUTENN, DSICKTPOMATHHT,

OJICKTPOABUTATCIIb IOCTOAHHOI'O TOKA, FTCHEPATOP IMOCTOAHHOI'O TOKA

3.19 DnexkTpomarHuTHbIE BOJHEL. [1IKkana 3J1eKTpOMarHUTHBIX BOJH
3.20 Jlyueas mozjenb cBeta. [IpsMonuHeitHOe pacnpoCTpaHEeHUE CBETa
3.21 3axon oTpaxeHnus cBera. [limockoe 3epkaiio
3.22  IlpenomyieHue cBeTa. 3aKOH MPETOMIICHUS CBETA
3.23 | Qucnepcus cBeta
3.4 JInnza. Xop nydeii B muH3e. POKYCHOE pacCTOSHUE JIMH3bL. OnTudeckas cuiia JUH3bL D
- =UF
3.25 TI'ma3 xak onrtuueckas cuctemMa. ONTHYECKHE TPHOOPHI
Ipaxmuueckue pabomul
HHHPar##113MepeHre ONTHYECKON CUIIBI COOMpArONIel TMH3bL; (OKYCHOTO PacCTOSHUS
cobuparomieid TUH3BI (IT0 CBOWCTBY pPaBEHCTBAa Pa3MEpOB MpeAMETa U H300pakeHHS,
326 KOTJ1a MPEeIMET PAcIONIO’KEH B TBOMHOM (hoKyce), moKa3zaTess MpeIoMIICHHs CTEKIIA.

' ###Par### IccnenoBanue  CBOWCTBA HM300pa)KEHUS, TOJYYEHHOTO C  ITOMOIIBIO
coOuparomiel JTMH3bI; MU3MEHEHHs] (POKYCHOTO PACCTOSHUS IBYX CIIOKCHHBIX ITHH3;
3aBHCHMOCTH YTJIa IPEJIOMJICHHUS] CBETOBOTI'O JIyda OT YIJia aJIeHUs Ha TPAaHUIE «BO3TYX
— CTEKJIO»

327 Quzuueckue aenenus 6 npupooe: 3atMeHust ConHua u JIyHbl, 11BETa TEJ, ONTUYECKUE

' sBJICHHS B aTMocdepe (1BeT HeOa, pedpakius, paayra, MUPaxK)

3.28 | Texuuueckue ycmpoticmea: O9KH, IEPUCKOI, (poToarnmapar, ONTHIECKHE CBETOBOIBI

4  KBAHTOBBIE SBJIEHUA

4.1  PagmoaktuBHOCTB. Anbda-, OeTa-, raMmma-u3nyuyeHus. Peakiun anbda-u O6era-pacnana

4.2 | Onsitel Pesepdopmaa o paccestauro anbda-gactuil. [lnanerapras Moaens aToma

4.3 | CocraB atromHoro spa. 3oromnsl

4.4  Tlepuon nmomypacrnajia aTOMHBIX sJIep

4.5 | Snepnble peakuuu. 3aKOHBI COXPAHEHHS 3apsIOBOTO U MaCCOBOTO YU CEN
Qusuueckue A6N1eHUs 8 NpuUpode: €CTECTBEHHbIN PaTMOAKTUBHBIN (OH, KOCMHUYECKHE

4.6 | nmy4d, paIMOAaKTHUBHOE M3Jy4Y€HUE MPHUPOIHBIX MUHEPAJIOB, ACHCTBUE PATMOAKTHUBHBIX
U3ITy4eHUI Ha OpraHu3M 4eoBeKa

47 Texnuyeckue ycmpoiicmeéa: CHEKTPOCKOI, WHIWBUIYaJIbHBIA JO3UMETP, Kamepa

BunbcoHa, snepHas sHEpreTruka
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YUYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O

MPOLIECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YHEHUKA

1. Iepwiukun . H. ®usuka. 7 xknacc. 2-e uza. crep.- Mocksa: IIpocsemenue, 2022. — 239 c.
2. Iepoikun W. H. ®usnka. 8 knace. 2-e uza. crep.- Mocksa: [Ipocsemenue, 2022. — 255 c.
3. Heppiukun U. H. ®usuka. 9 knacc. 2-e uza. crep. - Mocksa: [Ipocsenienue, 2022. — 351 c.

METOAUYECKHUE MATEPHUAJIBI UIA YUYUTEJIA

1.

e

10.

11.

12.

13.

14.

15.
16.

Konnernus npenogaBanust yaeOHoro mpenMera «Du3uka» B 00pa3oBaTeNbHBIX OPraHU3aNIX
Poccutickoit ®eneparuu, peaqu3yIONIMX OCHOBHBIE 00I€00pa3oBaTelIbHbIC IPOTPaMMBI,
yTBepxkAcHHas pemeHueM Komnerun Mununcrepcrsa npocsenienus Poccuiickoit @enepanuu ot
3 nexabps 2019 roga Ne nk-4BH;

WNHCTpYKTUBHO-METOANYECKHIE PEKOMEHIAINH TI0 peann3aui (heaepaabHbIX TOCYIapCTBEHHBIX
00pa3oBaTeNbHbIX CTaHIAPTOB M (elepajbHbIX OCHOBHBIX O00pa30oBaTENIbHBIX MPOrpaMM B
oOpa3oBaTtenbHbIX opranuzanusax Jlonenkoit Hapognoit Pecny6nuku B 2023-2024 yuebHOM
rony (ITmcemo MwunucrepctBa obpazoBanusi u Hayku [lonernkoit Haponmnoit PecmyOmmku ot
30.05.2023 Ne 2924/06. 1-28)

®denepanpHas pabodas mporpamMma oomiero oopazopanus «dusnkay (0a30BbI YPOBEHB) s /-
9 kitaccoB 00pa30BaTEIBHBIX OPTaHU3AIIHIA.

Meroanueckuii xxypHan «O6pa3 aeiictBus». — URL: https://od-instrao.ru/

Jns yuutens Ha moprane «EnuHoe comepkaHue oOmero oOpa3oBaHUsS» B pazjene
«Metognueckue  marepuanbsl»  (https://edsoo.ru/metodicheskie-materialy/)  pa3mernieHs
CIIETYIOIINE METOINYECKUE TTOCOOUS U PEKOMEHIAITNH:

CucreMa OIEHKU JTOCTHXKEHUH IIaHUPYEMBIX MPEIMETHBIX PEe3yJbTaTOB OCBOEHUSI Y4eOHOTrO
npeamera «Pusnka: meroauueckue pekomenganuu. — ®I'bHY «MCPOy», 2023. — 99 c.
JlocTxeHre MeTanpeaMETHBIX pe3yJIbTaTOB B paMKax HM3y4eHHUsS MPEIMETOB E€CTECTBEHHO-
Hay4YHOTO OJioKa (OCHOBHOE 00lee 0OpazoBaHue): MeToAnuecKue pekomennanuu. — @I'BHY
«ICPO», 2023. - 136 c.

Ousuka. Peanmzanus tpedoBanuiit ®I'OC obmero odpazoBaHus: METOAUYECKOE TTOCOOUE IS
yuntenst. — ®I'BHY «MCPO PAO», 2022. — 53 c.

Ocobennoctu IpenoaaBaHus bu3uKu B 2025-2026 yueOHOM TOJ:
https://apsdonriro.tilda.ws/#rec1123200981

CoBpeMmeHHBIE HH(POPMAIIMOHHBIE TEXHOJOTHH KaK CPEICTBO pa3BUTUS MPO(eCcCHOHATBHOM
KOMIIETGHTHOCTH  yumTens (¢usuku: https://cyberleninka.ru/article/n/rol-informatsionnyh-
tehnologiy-v-professionalnom-stanovlenii-uchitelya-fiziki

CoBpemeHHbIE MH(POPMAIIMOHHBIE TEXHOJOTHUH KaK CPEICTBO pa3BUTHSA MpPOodeccHOHaNbHON
KOMIIETEHTHOCTH TEIarOTMYECKUX KaJAPOB B CHCTEME HEMPEPHIBHOTO 00pa30BaHUS:
https://cyberleninka.ru/article/n/sovremennye-informatsionnye-tehnologii-kak-sredstvo-
razvitiya-professionalnoy-kompetentnosti-pedagogicheskih-kadrov-v-sisteme

Coznanue 00pa3zoBaTelIbHOM AKOCHCTEMBI 1JIs1 TOBBIIIEHUS KaueCcTBa 3HAHUM Ha ypoKax (PU3UKU:
https://core.ac.uk/download/pdf/197422702.pdf

O HEOoOXOIMMOCTH OSKOJOTHYECKOro oOpa3oBaHHMs Ha ypokax GU3UKA B  MIKOJE:
https://cyberleninka.ru/article/n/o-neobhodimosti-ekologicheskogo-obrazovaniya-na-urokah-
fiziki-v-shkole

http://www.school.edu.ru - opunmansHbIi cepBep POCCHUICKOTO MIKOIHHOTO 00pa3oBaHUSI.
http://festival.1september.ru — ®ectuBayib nemarornueckux wupaend «l ceHTAOps» — caMblit
MaccoBblii egarornueckuit Gopym B Poccun, KOTOpHIiA JaeT BO3MOKHOCTD KaXXI0MY YUUTEIIO
MPEJICTaBUTh CBOIO IMEJarornyeckyio UACI0, OIMyOJUKOBaTh COOCTBEHHBIE METOIUYECKHE
pa3paboOTKH, IOJICTUTHCS C KOJJIETaMU CBOMMH MPEACTABICHUSMH O MPETIOJaBaHUH.
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https://cyberleninka.ru/article/n/rol-informatsionnyh-tehnologiy-v-professionalnom-stanovlenii-uchitelya-fiziki
https://cyberleninka.ru/article/n/sovremennye-informatsionnye-tehnologii-kak-sredstvo-razvitiya-professionalnoy-kompetentnosti-pedagogicheskih-kadrov-v-sisteme
https://cyberleninka.ru/article/n/sovremennye-informatsionnye-tehnologii-kak-sredstvo-razvitiya-professionalnoy-kompetentnosti-pedagogicheskih-kadrov-v-sisteme
https://core.ac.uk/download/pdf/197422702.pdf
https://cyberleninka.ru/article/n/o-neobhodimosti-ekologicheskogo-obrazovaniya-na-urokah-fiziki-v-shkole
https://cyberleninka.ru/article/n/o-neobhodimosti-ekologicheskogo-obrazovaniya-na-urokah-fiziki-v-shkole
http://www.school.edu.ru/
http://festival.1september.ru/

17. ®enepanpubie padoune nmporpammbl. — URL: https://edsoo.ru/rabochie-programmy/

18. Meroanyeckue nocobus u pekoMmenaanuu no gusnke. — URL: https://edsoo.ru/mr-fizika/

19. Metonuueckue BHJICOYPOKH (B TOM qucle, o buzuke). — URL:
https://edsoo.ru/metodicheskie videouroki/

20. Meroanueckue naTepaktuBHbIe Keichl. — URL: https://edsoo.ru/metodicheskie kejsy/

21. BuptyanbHble 1abopaTopHble W MpPaKTHYECKHE paboThl HAa YrIyOJEHHOM YpOBHE OCHOBHOTO
obmero oopazoBanusi. — URL: https://content.edsoo.ru/lab/

22. Matepuansl 1o BompocaM (opMupoBaHus (YHKIHOHAIBHOM rpamotHocTH. — URL:
https://edsoo.ru/metodicheskie-seminary/ms-funkczionalnaya-gramotnost

23. TTPETIOJABAHUE YUYEBHOI'O TTPEJIMETA «®U31UKA» B 7 KIIACCE B YCJIIOBUSAX
OBHOBJIEHUA COAEPXAHHWSA OBUIEI'O OBPA30OBAHUSA Metoanueckue marepuaibl
utst menaroroB, BHeApsitomux ooHoBiIeHHBIH PI'OC OOOQ. [lox penakmueit: JI.A. IlapeBoii —
KaHJuJaTa Melaroriueckux Hayk, Beayllero skcrnepra deaepanbHOro METOAMYECKOTO LIEHTpa
OI'AOY HIIIO «Akanemus Munnpocsemienus Poccuny». ABrop-coctaBurens: A.B. Ilemkosa —
KaHIUJaT MEeJarorMyeckux Hayk, skcnepT dPegepanbHoro meroaudeckoro nentpa GI'AOY
JIIO «Axanemus Munnpocsemenus Poccumy.

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETH UHTEPHET

[{udpossie 00pazoBaTEIbHBIC PECYPCHI:
bu6mmoreka IIOK https:/m.edsoo.ru/7f416194
bubmuoreka ITOK https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK https://m.edsoo.ru/7f4181ce
http://www.riis.ru — MexayHapoHas oOpa3oBaTelbHas acColManys. 3a1au — COACHCTBHUE
Pa3BUTHIO 00pa30BaHUs B PA3IUYHBIX 00JIACTSX.
5. https://www.metod-kopilka.ru/fizika.html- Bugeoypoku, npe3eHTanyi, KOHCIEKTHI, TECTHI,
TUTAHUPOBAHKE U JIp. MAaTEPHAIIBI IO (hPU3HKE.
6. http://sverh-zadacha.ucoz.ru/index/0-76 — yueOHbIe HUIBMBI 110 (PU3MKE O pa3aeiIaM.
http://metodportal.ru/articles/srednjaja-shkola— meToamaeckuii mopra.
8. https://simplescience.ru/collection/video — puznueckue onbITH B OBITY.
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HNuTtepHeT - pecypcesr:

bu6mmoreka IIOK https://m.edsoo.ru/7f41bf72

2. http://www.school.edu.ru - opurmanbHbIi cepBep POCCUNCKOTO MIKOJIEHOTO 00pa30BaHUs.

3. http://festival.1september.ru — dectuBanpy negarorudeckux uaeh «l ceHTIOps» — caMbli
MacCOBBIA memarornueckuii Gopym B Poccuu, KOTOpBIH JaeT BO3MOXKHOCTb KaXIAOMY
VUUTEN0 TPEJICTaBUTh CBOKO IEJarorH4ecKyl0 WACl, OIyOJIMKOBAaTh COOCTBEHHBIC
METOJIMYECKUE pa3pabOTKH, TONEIUTHCS C KOJUIEraMH CBOUMH TIPEJCTABICHUSIMU O
MIPETIOIaBaHMH.

4. http://www.riis.ru — MexyHapoHas oOpa3oBarenbHasi accolparus. 3a1aui — CONCHCTBUE
Pa3BUTHIO 00pa30BaHUs B PA3TUIHBIX 00JIACTSX.

5. https://www.metod-kopilka.ru/fizika.html- Buneoypoku, mpe3eHTanuu, KOHCIEKTHI, TeCTHI,

TUTAHUPOBAHKE U JIp. MaTepHaIIbI IO (PUBHKE.

http://sverh-zadacha.ucoz.ru/index/0-76 — yueOHbIe (GUITBEMBI 110 PUKKE IO pa3IEIIaAM.

http://metodportal.ru/articles/srednjaja-shkola— meTonuueckuii mopran.

https://simplescience.ru/collection/video — hu3ndeckue OMbITH B OBITY.

https://resh.edu.ru — Poccuiickast aeKTpoHHAs MIKOJIa

—
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