MynHuMnaabIoe dlRerHoe 00meodPaloBATEILHOC Y PEAICHHC
«CynonescKas cpeiHns odmeodpazosate/ibIas MK, Nel
wsenit Lepon Coserexoro Cotoza L. Yysuna» bpsnekoro paiiona

Buinucka
i3 ocHoBHOI 00meodPa3oBATLILHOI HPOTrPAMMBI OCHOBHOTO obuere odpasoBaHnH

OJIOBPLELIA COTJIACOBAHA
pemneHnem MO 3am. gupekTopa no YBP
VUM TCTICH-ACTECTHOBCTUYCCKOTD IIUKITA & Hsotosa O.B.

Uvenna 1. H NpUToKOIT No i 0 9’2 20251
P _
7 f{% ”ﬁ"“r T.

npororon Ne -

PABLOYAS MPOI'PAMMA
yuedHoro npeimera «Duinka»
A8 OCHOBHODO 00IHero 0OpaA3OBAHH
Cpok ocsoeHHst nporpaMmbl: 3 roaa (¢ 7 mo 9 kiaaccsi)

Cocrautens: Hausixro O.11, yantens Gusniu

-~

C.C. Kopancra

2025



MNOACHUTEJIbHAS 3AITNCKA

[Iporpamma 10 (¢u3MKEe Ha YpOBHE OCHOBHOTO 00ImIero o0pa3oBaHWsS COCTaBJIe€HA Ha OCHOBE
MOJIOKEHUH M TpeOOBaHUI K pe3yabTaTaM OCBOCHHUS Ha 0a30BOM ypOBHE OCHOBHON 00pa3oBaTeNbHON
nporpammel, npeactaBieHHbIXx B PI'OC OO0, a takxe ¢ yuyetom deaepaibHOl paboyeit mporpaMmbl
BOCIIMTAHUSI U KOHIICTIIMH MpenoaBanus yueOHoro npeamera «Duzukay.

Copepxanrie 0OydeHHUsI PaCKpBIBA€T COJIEp)KaTelbHbIe JIMHUU, KOTOpbIE MpeiaralTcs s
00513aTeTLHOTO U3YYCHHS B KQXKJIOM KJIacce Ha YPOBHE OCHOBHOT'O OOIIIETO 00pa30BaHUsI.

[Inmanupyemble pe3ylnbTaThl OCBOCHHSA MPOrpaMMbl 10 (U3HMKE BKIIOYAIOT JIMYHOCTHBIE,
MeTanpeIMETHbIE Pe3yJIbTaThl 32 BECh Mepro/ 00yueHus: Ha YpOBHE OCHOBHOI'O 00111ero oopa3oBaHus, a
Tak)Ke MpeIMeTHbIE JOCTHKEHUS 00YJarOIIerocs 3a KaKIplid roJ] 00y4eHus

[IporpaMmMa mo ¢u3MKe Ha ypOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUsl COCTaBJI€HA HAa OCHOBE
MOJIOKEHUH M TpeOOBAaHMH K pe3yiabTaTaM OCBOCHHs Ha 0a30BOM YpOBHE OCHOBHOW 00OpazoBaTeIbHOMN
nporpammsl, npeactasieHHbIXx B PI'OC OO0, a takxe ¢ yu€rom denaepaibHOl pabdoyeit mporpaMmbl
BocniuTanus ¥ KoHnenmuu npemnogaBanust yaeoHoro npeamera «Dusukay.

CopepxaHue MporpaMMbl IO (HU3UKE HAMpaBlIeHO Ha (OPMHUPOBAHUE ECTECTBEHHO-HAY4YHOMN
IPaMOTHOCTH OOYYalOIIUXCS W OPraHM3alUI0 W3ydeHHs (QU3UKM Ha JEATeIIbHOCTHOW OCHOBe. B
mporpaMMe Mo (U3MKE YYUTHIBAIOTCS BO3MOXKHOCTH Y4YEOHOrO IpeaMeTa B pealv3aluud TpeOOBaHHIA
OI'OC OOO Kk mIaHUPYEeMBIM JIMYHOCTHBIM M METANPEIMETHBIM pe3ysibTaTaM OOyueHHs, a TaKxke
MEXIPEIMETHBIE CBSI3U €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB Ha YpPOBHE OCHOBHOTO OOIIEro
o0Opa3oBaHwUs.

[IporpamMma no pu3uke ycTaHaBIMBAET pacHpeeieHne yueOHOro MaTepuana mo rogam o0ydeHus
(mo xmaccam), mpejiaraeT MPUMEPHYIO IOCJIEN0BATENbHOCTh HW3YYEHMSI TEM, OCHOBAHHYIO Ha JIOTHKE
pa3BUTHUA MIPEIMETHOTO COACPKAHUS U YUETE BO3PACTHBIX OCOOCHHOCTEHN 00YyJaromuxcsl.

[Iporpamma mo ¢usuke pa3paboTaHa C LENbIO OKAa3aHUS METOJUYECKOW IOMOIIM YYUTENO B
co3/1aHuu pabouelt mporpaMMsl MO0 Y4eOHOMY MTPEIMETY.

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O IPEAMETA «®PU3UKA»

dusnka SBIAETCI CHCTEMOOOPA3YIONIUM JUISI €CTECTBEHHO-HAYYHBIX YYEOHBIX TMIPEIMETOB,
MOCKOJIBbKY (DM3MUECKHE 3aKOHBI JIXKAT B OCHOBE MIPOIIECCOB U SBIICHUH, H3y4aeMbIX XUMHUEH, OHMOJIOTHEH,
acTpoHoMueld U (Qusnueckoi reorpadueld, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO KapTHHY MUDa,
MpelocTaBsAeT Hanboee sICHbIe 00pa3Ibl MPUMEHEHUsT HAYYHOTO METOJa MO3HaHUs, TO €CTh crocoba
MOJTYYEHUS JOCTOBEPHBIX 3HAHUHN O MHpE.

Opna U3 TIaBHBIX 3a7a4 GU3MUYECKOTO 00pa3oBaHuUs B CTPYKTYpe OOIIero o0pa3oBaHUs COCTOUT B
(hOpMHUPOBAHHNH €CTECTBEHHO-HAYYHOM IPAMOTHOCTH M MHTEPECA K HAyKe y 00y4aroIIuXCsl.

N3ydyenne ¢u3uku Ha  0a30BOM  YpOBHE  TMpENIOJiaraeT  OBJAJAEHUE  CIEIYIOIIHMMHU
KOMITETEHTHOCTSIMH, XapaKTEPU3YIOIIMMU €CTeCTBEHHO-HAYYHYIO0 TPAaMOTHOCTD:

L4 HAay4YHO OOBSICHATH SIBJICHUA,

L4 OIICHUBATh U IOHUMATh 0COOEHHOCTH HAaYy4YHOTI'O UCCIICAOBAHUAA,

L4 HHTCPpHIPCTUPOBATL AAHHBIC W HCIIOJIB30BAaTh HAYUYHBIC JOKa3aTCJIbCTBA JISA IMOJYYCHHUSA
BBIBOJOB.

HEJIN U 3AJAYU U3YUYEHHUS YYEBHOI'O IPEAMETA «®U3UKA»

enu n3yuenus ¢GU3NKKA Ha yPOBHE OCHOBHOTO 001Iero obpazoBaHus omnpeneicHsl B KoHnenun
npernofaBaHus ydeOHoro mnpeamera «Dusmkay B 00pa3oBaTeNbHBIX OpraHu3anusx Poccuiickoii
denepanyn, peaau3yoONMX OCHOBHBIE 00MIE00pa3oBaTeIbHbIE MPOTPAMMBI, YTBEPKIAEHHON pelIeHueM
Komnnernn MunncrepctBa npocemieHus: Poccuiickoit @eneparnuu (mpotokon ot 3 aexabps 2019 r. Ne
[1K-48BH).

Hean n3yvyenus pU3nKu:
nproOpeTeHne MHTepeca W CTPEMIICHUST OOYYaloUIMXCsl K HAYYHOMY W3YUEHHIO MPHUPOJBI, PA3BUTHE WX
WHTEIJUICKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;
pa3BUTHE TPEJCTABICHUNA O HAYYHOM METOJe TMO3HaHUSA W (POPMHUPOBAHUE HCCIEIOBATEIHCKOTO
OTHOIICHUS K OKPYKAIOIINM SIBICHUSIM;



(dbopMHpOBaHHE HAay4YHOTO MHUPOBO33PEHHUS KaK pe3ysbTaTa H3Yy4YE€HHS OCHOB CTPOCHHSI MaTepuu u
(dbyHIaMEHTATBHBIX 3aKOHOB (DPU3HKHU;
(dbopMUpOBaHHE MPEACTABICHUN O pou PU3UKU ISl PA3BUTHUS JPYTUX E€CTECTBCHHBIX HAYK, TEXHUKU U
TEXHOJIOTHI;
pa3BUTHE MIPEICTABICHHI 0 BO3MOXKHBIX cepax Oyayuiei npogeccuoHanbHON AESITEIbHOCTH, CBA3aHHOM
¢ (U3UKOH, MOATrOTOBKA K JajbHEIIIeMy 00YUEHHUIO B 3TOM HamlpaBICHUH.

JlocTrKeHHe ITHX IeJed mporpaMMbl 1o (M3MKE HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHWMs
o0ecreunBaeTcs pelieHueM CIIeyIOMuX 3aaY:
nproOpeTeHne 3HAHUN O JUCKPETHOM CTPOCHHH BEIIECTBA, O MEXaHUYCCKUX, TETIJIOBBIX, dJICKTPUUECKHUX,
MarHUTHBIX U KBAHTOBBIX SIBJICHUSIX;
MpUOOpEeTeHNE YMEHUN OMHCHIBATH U OOBSICHATH (PU3NYCCKUE SBIICHUS C MCIIOH30BAHUEM ITOTYYCHHBIX
3HAHUIM;
OCBOEHHE METOJIOB PELICHUS MPOCTEHIINX PAcUuETHBIX 3a/lad C UCIHOJIb30BaHUEM (DU3MUECKUX MOJIENCH,
TBOPUYECKUX U MPAKTUKO-OPUEHTHUPOBAHHBIX 3a/1a4;
pa3BUTHE yMEHUU HAOIIOJIATh MPUPOIHBIC SBICHUS M BBIOJIHATH OMBITHI, JIAOOpATOPHBIE PabOTHI U
IKCIIEPUMEHTAILHBIC UCCIICIOBAHMS C MCIIOJIb30BAHUEM N3MEPHUTEIIBHBIX TPHOOPOB;
ocBoeHue npuémMoB paboTel ¢ uHpOpManuel (U3MUYECKOTO COAEpKaHMs, BKIIOYas HHQPOPMAIUIO O
COBPEMEHHBIX JOCTIKEHUAX (PU3UKU, aHAIIU3 U KPUTHYECKOE OlIeHWBaHKE MHPOpMAIUY;
3HAKOMCTBO cO chepamu mpoPecCHOHATBHON EATEIIPHOCTH, CBSI3aHHBIMU C (DH3UKOM, U COBPEMEHHBIMU
TEXHOJIOTUSIMU, OCHOBAaHHBIMH Ha TOCTIKEHUSIX (DU3HUSCKON HAYKH.

MECTO YYEBHOTI'O IIPEJMETA «®U3UKA» B YYUEBHOM IIJIAHE HIKOJIbI

B coorBerctBuu ¢ ®I'OC OOO yueOHbIi npeamer «Pu3MKa» BXOIUT B MPEAMETHYIO 00J1acTh
«EcTecTBEeHHO-HAyYHBIC TPEAMETB» H SBISICTCS 00sS3aTelIbHBIM Ul M3ydeHUs. Ha m3ydeHuwe Qu3nku
(6a30BbIil YpOBEHB) Ha YpOBHE OCHOBHOIO 00IIero oopasoBanus oTBoauTcs 238 yacoB: B 7 kiacce — 68
yacoB (2 yaca B Hezelo), B 8 kiacce — 68 yacos, B 9 kinacce — 102 gaca (3 yaca B HEZIEI0).

[Ipennaraemelii B mporpamme mo (QHU3UKE MepeueHb Jab0paTOpHBIX pabOT U OIMBITOB HOCUT
PEKOMEH/IaTeIbHBIA XapaKTep, YUUTENb JENIaeT BHIOOP MPOBEICHUS JIAOOPATOPHBIX PAa0OT U OIBITOB C
y4€TOM HHIUBUIYaIbHBIX OCOOCHHOCTEM O0OydYaloImIMXCs, CIHUCKA SKCIEPUMEHTAIBHBIX 3aJaHHi,
MpeJiaraeMbIX B paMKaxX OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1o (pu3uke.

SJIEKTPOHHBIE (IIU®POBBIE) OBPA3OBATEJIBHBIE PECYPCbBI, nomymeHHBIE K
WCIONIb30BAHUIO TIPU peajH3allii HMMEIOIINX TOCYIapCTBEHHYIO aKKpPEAUTAIMI0 00pa30BaTENbHBIX
porpaMM Ha4aJIbHOTO OOIIEero, OCHOBHOTO OOIIEro, cpeaHero ooOimero o6pa3oBaHUs MPUKA30M
Munnpocsenienust ot 23.02.2025 Ne 551:

Ouzuka, 7 wmace, ®I'AOY IO «Axkagemuss Mwunnpocsemenust Poccum» (6ubnuorexka [[OK):
https://urok.apkpro.ru/
Oduznka, 8§ kmace, ®I'AOY IO «Akagemuss MunnpocBemenuss Poccum» (6ubnuoreka [[OK):
https://urok.apkpro.ru/
Oduznka, 9 wmace, ®I'AOY IO «Axkagemuss MwunnpocBemenuss Poccum» (6ubnuorexka [[OK):
https://urok.apkpro.ru/

COJEPKAHUE OBYYEHUA
7 KJIACC

Pa3nes 1. ®usnka u e€ posib B NO3HAHUHM OKPY’KAIOIIEro MHUpa

®du3nka — HayKa o npupose. SBnenns npupoasl. @U3NUECKHe SBICHUS: MEXaHUYECKHE, TETUIOBHIE,
JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckne BenuuuHbl. M3Mmepenne pusnuecknx BennuuH. Ousnueckue npudopsl. [lorpemHocTs
U3MepeHuil. MexIyHapoHas CUCTEMa EIUHULL.

Kak ¢u3uka um apyrue ecrecTBEHHble HayKd H3ydaloT MpHUpoAy. EcTecTBeHHO-HayuHbIM MeETo.
MO3HAaHUsA: HAOJIOZEHUE, IIOCTAaHOBKAa HAYYHOTO BONPOCA, BBIABM)KEHHUE THUIOTE3, HKCIEPUMEHT
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MONPOBEPKE THIOTE3, OOBsICHEHWE HaOmogaeMoro sBieHusd. OmnucaHue (U3UYECKUX SBICHUH C
MMOMOTIILIO MOJIEIICH.
Jlemoncmpayuu

1. Mexanuueckue, TEIIOBbIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBJIICHMUSL.

2. dusnueckue mpruOOPHI U MPOIEAYpa MPSIMBIX H3MEPEHUI aHAIOTOBBIMU ITUGPOBBIM ITPHOOPOM.
Jlabopamopuvie pabomul u onvimol
OrnpeziesieHne EeHbI JSICHHS KAl K3MEPUTEILHOTO ITpUoopa.

W3mepenne pacCTOSTHUN.

N3mepenne o0bEMa )KUAKOCTH M TBEPIOTO Tea.

OrnpezesieHne pa3MepoB MaJbIX TEJ.

N3mepenne TemMneparypsl PU MOMOIIHN KUAKOCTHOTO TEPMOMETpA M IaTYHMKa TEMIIEPATYPHI.
[IpoBenenune uccienoBaHus MO MPOBEPKE TMIIOTE3bI: JAIBHOCTh MOJET allapuka, MyIEHHOTO
TOPU30HTAIILHO, TEM OO0JIbIIE, YeM OOJIbIIIE BBHICOTA ITYyCKa.

Pa3nen 2. [lepBoHayaibHbIE CBEI€HHS O CTPOCHUHU BellleCTBA

CtpoeHue BelIecTBa: aTOMbl U MOJEKYNbI, WX pa3Mepbl. OMBITHI, JOKA3bIBAIOIIME IUCKPETHOE
CTPOCHHUE BEIIECTBA.

JIBukenue yactull BeuiectBa. CBA3b CKOPOCTH JBUKEHMSI YaCTHUI[ C TeMIleparypoil. bpoyHoBckoe
nBrkeHue, TuQy3us. BzanmoaelicTBre 4acTUI] BEIIECTBA: MPUTSHKCHUE U OTTAJIKUBaHUE.

ArperaTtHble COCTOSTHUSI BEIIECTBA: CTPOCHHUE Ta3oB, KUAKOCTEH M TBEPABIX (KPUCTATUIMUECKHX )
Ten. B3auMOCBsI3b MEXIy CBOWCTBAMHU BEIECTB B Pa3HBIX arperaTHbIX COCTOSHUAX W WX aTOMHO -
MOJIEKYJISIPHBIM cTpoeHreM. OCOOEHHOCTH arperaTHbIX COCTOSTHUM BOJIBI.

Jlemoncmpayuu

1 Hab6monenue 6pOyHOBCKOTO JABHKEHUS.

2. Ha6mronenue nuddys3un.

3. HalOmronenue sBICHUN, OOBSICHIIOMUXCS MPUTSKEHUEM WO OTTAJKMBAHHEM

YaCTHII BEIIECTBA.
Jlabopamopmsie pabomul u onvimul
1 Ouenka quamerpa aToMa METOJIOM PSAOB (C HCIIOIB30BaHUEM (QoToTrpaduii).
2. OmbIThl IO HAOMIOACHUIO TEIJIOBOTO PACHIUPEHHUS Ta30B.
3. OmBITHI 110 OOHAPYKEHUIO JIEHCTBUS CHII MOJICKYIISIPHOTO TIPUTSKCHHUS.
Pa3nen 3. /[BuikeHre U B3aUMO/IeiiCTBHE TeJl

Mexannueckoe aBWKeHuEe. PaBHOMepHOe H HepaBHOMepHoe mABmxkeHue. Ckopocth. CpemHsis
CKOPOCTb TPU HEPABHOMEPHOM JIBUKEHUU. Pacu€T myTH U BpEMEHU JBUKEHUS.

SBnenue wHepruu. 3aKoH WHEpUMH. B3aumoneicTBue Tel Kak MPUYMHA W3MEHEHHS CKOPOCTU
NBWKEHUS Tel. Macca kak Mepa HHEpTHOCTHM Tena. [lmoTHocTs BemiecTtBa. CBs3b IJIOTHOCTH C
KOJIMYECTBOM MOJIEKYJI B €IUHUIIE 00bEMA BEIeCTBa.

Cuita Kak XxapakTepHCTHKa B3auMoaecTBus Ten. Cunna ynpyroctv 1 3akoH ['yka. I3smepenue cuibl
C TIOMOIIBIO TMHAMOMeETpa. SIBJIeHHE TATOTEHHS W cuiia TspkecTH. Cuila TSHKeCTH Ha JPYTUX TUTaHeTax.
Bec tena. HeBecomocts. CrioxkeHue Cuil, HAalPABJICHHBIX 1O OJHON mpsMol. PaBHOAEHCTBYyrOMIash CHUIIL.
Cuna tpenusi. TpeHue CKONbKEHUS U TPEHUE ToKosl. TpeHue B MpUpoJie U TEXHUKE.
Llemoncmpayuu
1. HaOimroneHne MEXaHUYECKOT'O IBIHKEHNS TEA.
N3mepenrie cKkopoCTH MPSIMOJIMHEWHOTO JIBUYKEHUS.
HalGnronenue siBeHUst HHEPIIUHU.
Halnronienvie m3sMeHeHHsI CKOPOCTH TIPU B3aUMOJICHCTBUH TETl.
CpaBHEHHE Macc MO B3aUMOJIEHCTBUIO TEI.
. CnoxxeHue cuil, HapaBJICHHBIX IO OJHOU MPAMOM.
Jlabopamopusie pabomul u onvimol
1. OmpeneneHue CKOPOCTH pPaBHOMEPHOTO JBMXKEHHS (IMIaprka B SKAJKOCTH, MOJENU
ANEKTPUIECKOTO aBTOMOOMIIS U TaK Jlajiee).
2. OmpeneneHue cpeHe CKOPOCTU CKOJIbKEHUS OpycKa UITH IIapHKa MO HAKJIOHHOH TIIOCKOCTH.
3. Ompeneenre TUIOTHOCTH TBEPIOTO Tea.

ook wdE

SRS IYNEN



4, OnupITel, JIEMOHCTPHUPYIOUIME 3aBUCUMOCTh pAcTsDKeHHS (JAedopManuu) TMPYKUHBI OT
IIPUJIOKEHHOMN CHUIIBL.
5. OmbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTD CUJIbI TPEHUSI CKOJIBKEHHSI OT Beca Tella U XapakTepa
COIPUKACAIOLINXCS TOBEPXHOCTEH.
Pasjnen 4. /laBjieHue TBEPABIX TeJl, JKMAKOCTEI 1 ra3oB

HaBnenue. CrnocoObl yMEHBIICHHS W YBEJIWYeHUs JaBiieHus. JlaBieHue rasza. 3aBUCHMOCTH
JaBJIeHUA ra3a oT o0bEma, TeMmeparypsl. [lepegada gaBienus TBEPABIMH TellaMU, )KUIKOCTSIMHU U ra3aMHu.
3akon [Ilackans. IIlHeBMaTHuecKMe MAaIIMHBI. 3aBUCUMOCTb JaBJICHUS JKUAKOCTH OT TJIYOHHBI.
I'unpocratuueckuii mapanokce. CooOmiaromuecs cocyabl. ['uapaBinueckre MexaHU3MBbI.

AtMocdepa 3emnu u armochepHoe aaBiieHue. [IpUYuHBI CyNIECTBOBAHMS BO3AYIIHON O0OJOUYKH
3emmn. OmbiT  Toppuuemnmu. M3mepenue armocdepHOro AaBieHHS. 3aBUCHUMOCTh aTMOC(EPHOTO
JaBJICHHS OT BBICOTHI HaJl ypoBHEM Mops. [IpuGops! 11t n3MepeHus aTMOCHEpHOTO AaBICHHS.

JleiicTBre XKMJIKOCTH U ra3a Ha MOTPYKEHHOE B HHUX Tejo. BrlTankuparomas (apxumenoBa) cuia.
3akoH Apxumena. [InaBanue ten. Bo3nyxomnnaBanue.

Jlemoncmpayuu
3aBUCUMOCTb JaBJICHUS T'a3a OT TEMIIEPATYPHl.
[lepenayda naBiaeHuUs KUIKOCTHIO U Fa30M.
CooOmiarommecs COCY/Ibl.
I'uppaBnmueckuil mpecc.
[TposiBnenue nelcTBUS aTMOCHEPHOTO JaBICHHUS.
3aBUCHMOCTh BBITAJIKMBAIONICH CHUJIBI OT 00BbEMa MOTPY:KEHHOM YacTW Tejla U IJIOTHOCTH
KUJKOCTH.
PaBeHCTBO BBITAIKMBAIOLLIEH CUJIbI BECY BHITECHEHHON KUAKOCTH.

8. VYcioBue 1uIaBaHUS TEN: TUIABAaHHE WM MOTPY)KEHHE TEN B 3aBHCUMOCTH OT COOTHOIICHUS

IJIOTHOCTEH TeNa U KUJKOCTH.

Jlabopamopusie pabomul u onvimol
1. UccnenoBanne 3aBHCUMOCTH Beca Tela B BOJe OT 00bEMa MOTrpy:KEHHOH B )KMIKOCTh YacTH
Tena.
2. OmnpeneneHue BBITAIKUBAIOLICH CHIIBbI, JCHCTBYIOLIEH Ha Teno, MHOrPY)KEHHOE B JKUAKOCTb.
3. IIpoBepka HE3aBUCHMOCTH BBHITAIKHBAIOIICH CHIIBI, JCHCTBYIONICH HA TEJIO B JKUIKOCTH, OT MacChl
Tena.
4. OnbIThl, JEMOHCTPUPYIOLIUE 3aBUCHUMOCTh BBITAIKUBAIOUIEH CHIIbI, JAEWCTBYIOLIEH Ha TeIo B
KHUJKOCTH, OT 00BbeMa MOTPY>KEHHOU B KUIKOCTh YaCTH TENA U OT MJIOTHOCTHU KHUAKOCTH.
5. KoncTpynpoBanue apeomerpa Wi KOHCTPYHMPOBAHHE JIOJIKH U ONPEENIEHUE €€ IPy30I0IbEMHOCTH.
Pazgen 5. PaGora u MOIIHOCTB. JHEpPrus

Mexanuueckas padboTa. MOIIHOCTb.

[IpocTeie MexaHW3MBI: pbluar, OJOK, HAaKJIOHHas TIOCKOCTh. [IpaBuio paBHOBecHs phluara.
[Ipumenenue mpaBuiia paBHOBECHs pblyara K OJoKy. «3ojotoe mpaBuio» MexaHuku. KIIJ[ mpocTbix
MexaHu3MoB. [IpocTbie MeXaHU3MBI B OBITY U TEXHHKE.

Mexanuueckas sHeprusi. Kunetndeckas u noTeHuuanbHas sHeprus. [IpeBpaiieHue ogHOro Buaa
MEXaHUYECKOU SHEPTUU B PYroi. 3aKOH COXPAaHEHUsI SHEPTUU B MEXAHUKE.

Jlemoncmpayuu
1. TIpumepsl MPOCTHIX MEXAHU3MOB.
Jlabopamopusie pabomul u onvimol
1. Ompenenenwie pabOTBl  CWJIBI TPEHHS  TPU  PaAaBHOMEPHOM NBWKEHUU  Tena
10 TOPU3OHTAJIbHOM MMOBEPXHOCTH.

2. HccnenoBanue ycnoBH paBHOBECHH sipblUara.

3. WMsmepenne KIIJ] HakIOHHON TTOCKOCTH.

4. W3ydeHue 3aKOHA COXPAHEHUS MEXaHUYECKOH IHEPIUH.
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8 KVIACC

TenioBble sIBJICHUS
OcCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KMHETUUECKONM TEOpUM CTpOEHMs BeuiecTBa. Macca u
pasmepbl  atoMOB M MoJekyld.  OmneITel,  MOATBEPXKJIAIOIIME  OCHOBHBIE  IIOJIOKEHHUS
MOJIEKYJISIPHO-KUHETUUECKON TEOPUH.

MOIleJ'II/I TBEPAOTO, XHUIAKOIro H ra3oo6pa3Horo COCTOSIHUM BCIICCTBA. KpI/ICTaJ'IJII/I‘ICCKI/Ie n
aMOp(l)Hble tena. OOBICHEHHE CBOMCTB Ia3oB, )I(H,Z[KOCTeﬁ M TBEPAbIX TCJI HAa OCHOBC ITOJIOKESHUH
MOHCKynﬂpHO-KHHeTI/I‘IeCKOﬁ TCOPHU. CMaunBaHue U KalmUJIJIIPHBIC SABJICHUSA. TenoBoe pacinp€HUC U
CXKaTuc.

Temnepatypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBbIO TEIIOBOIO JIBMKEHHS 4acTull. BHyTpeHHss
sHeprusa. CrnocoObl M3MEHEHUS BHYTPEHHEH SHEprHH: TeIUIonepeaada U coBeplieHue padboTel. Bumsl
TEILIONEPEIayu: TEIIONPOBOAHOCTb, KOHBEKLIUS, U3IIyYCHHUE.

KonuuectBo  TermnoThl.  YenbHass — TEIUIOEMKOCTb  BELIECTBA.  1e€MIO0OMEH U TEIIOBOE
paBHOBecHe. YpaBHeHHE TemjoBoro OamaHca. I[lnaBieHue u OTBepAEBaHME KPUCTAIIMYECKHUX
BEIIECTB.  YenbHass  Terora 1aBieHus.  [lapooOpa3oBanue u koHuaeHcauwus. Mcmapenwe.
Kumnenne. VYaenpHas Termiora mapooOpa3oBaHUs. 3aBUCUMOCTh TEMIEpPATypbl KHUIIEHHS  OT
aTMOC(EpHOTro IaBJICHHUS.

BnaxHocTb BO3ayxa.

3Hepr Ws TOIJIMBA. Y AelIbHAs TEIIOTa CropaHus.

[Tpunnumner pabotsl TernoBbix asurateneit KIIJ[ termoBoro nBurarens. TemniaoBbie IBUTaTeilu U
3aIuTa OKPY>KaIoIei Cpebl.

3aKoH COXpaHCHHA U ITPCBPAIICHUA DOHEPIUH B TCIIOBLIX ITPOILIECCAX.

Jlemoncmpayuu
Habmtoienue O6poyHOBCKOTO IBUYKEHUS.
Hab6monenue nuddysum.
Habmtoienue siBiIeH cMauMBaHUsI U KAMWJUTSIPHBIX SBICHHM.
Hab6mronenue TenaoBoro pacuiapeHus Te.
W3meHenne [naBieHHsT  rasa Ipd  HU3MEHEHHH o0béMa W HarpeBaHUU WIn
OXJIAXKICHUH.
[IpaBuna n3mMepeHus TeMIepaTypsl.
Buae! Tenonepenayn.
OxunaxaeHue mpyu COBEPIICHUHN PaOOTHI.
HarpeBanue nipu coBepiieHn# padoThl BHEITHUMHU CHUJIAMHU.
10. CpaBHeHUE TETIOEMKOCTEH Pa3IMUHbIX BEIIECTB.
11. HabmroieHre KUTmeHus.
12. HaGmroieHre oCTOSTHCTBA TeMITePaTyphl P TIaBICHUU.
13. Moenu TEIUIOBBIX ABUTATENECH.
Jlabopamopuvie pabomul u onvimol
1. OmnsbITHl O OOHAPYKEHUIO IEHCTBHS CHJI MOJICKYJIIPHOTO MPUTSKEHUS.
2. OTmbITHI IO BBIPAIIMBAHUIO KPUCTAIJIOB IOBAPEHHOMN COJIM HITK caxapa.
3. OmbITHI 11O HAOTIOACHHUIO TETIJIOBOT'O PACITUPEHUS Ta30B, JKUIKOCTSH U TBEPIBIX
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4. OnpeneneHue AaBICHUS BO3IyXa B Oa/IOHE IITIPHIIA.
5. OnBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD JaBJICHUS BO3/IyXa OT €ro o0bhEma u



HarpeBanus nin oxiaxaeHus.

6. [IpoBepka rumore3sl  JTUHEHHOU 3aBUCUMOCTH JUIMHBI ~ CTONOWKA  KHUJIKOCTH B
TEPMOMETPUUECKOI TpyOKe OT TeMIepaTyphl.

7. HabmroneHne M3MeHEHUs1 BHYTPEHHEH SHEpruuTesia B Pe3yJbTaTe TeIulonepefadyd U paboThl
BHELTHUX CHUJI.

8. MccnenoBanue siBIEeHUS TEJI000MEHA MPH CMEIIMBAHUH XOJIOAHON U TOPSTYEH BOMBI.

9. OmpeneneHue KONMYECTBA TEIUIOTHI, IMOJIYYEHHOTO BOJOW MPH TEIUNIOOOMEHE C HarpeTbhiM
METAJINYECKUM LIMJIUHAPOM.

10. Omnpenenenuie yaenbHOM TEMI0EMKOCTH BEIIECTBA.

11. UccnenoBanue npoiiecca UCHapeHHUs.

12. Onpenenenrie OTHOCUTENBHON BIaKHOCTH BO3TyXa.

13. Onpenenenue yaenbHON TEMIOTHI IUIABICHUS b,

Pazjnen 7. DiekTpuyeckue 1 MArHUTHBIE SIBJICHUSI

Onektpuzanus Tea. J[Ba poaa aneKTpudecKux 3apsaoB. B3aumonelicTBre 3apsyKEHHBIX TeNl. 3aKOH
Kynona (3aBUCHMOCTb CHIJIBI B3aUMOJICHCTBUS 3apsSKEHHBIX TeJl OT BEJIMYMHBI 3apsAI0B U PACCTOSHUS
MEX/1y TEIaMH).

Onektpuueckoe mone. Hanpsk€HHOCTs 3nekTpuueckoro mois. [lpunnun cynepnozunuu
ANEKTPUYECKUX IT0JIeH (Ha KaUECTBEHHOM YPOBHE).

Hocurtenn snekTpuyeckux 3apsaoB. DJIEMEHTapHbIA ayekTpudeckuil 3apsia. CTpoeHue aroma.
[IpoBOAHMKY M TUAJIEKTPUKU. 3aKOH COXPAHEHHUS AIEKTPUUYECKOTO 3apsiia.

DNEKTPUYECKU TOK. YCIIOBHUSI CYIIECTBOBAaHUS 3JEKTPHUUECKOrO TOKA. VMICTOUHHMKHU MOCTOSHHOTO
ToKa. JleWcTBUS 3JEKTPUUYECKOTO TOKa (TEIIOBOE, XMMHUYECKOE, MAarHUTHOE). DJIEKTPUYECKUH TOK B
KHUJKOCTAX U razax.

Onekrpuueckas uenb. Cuia Toka. DnekTpuyeckoe HarpspkeHue. CONpOTUBICHHE IPOBOAHMKA.
YaensHOE conpoTuBIeHHE BemecTBa. 3akoH Oma ams yuactka nemnu.[locrnenoBarenbHoe U napaijiesibHOe
COEIUHEHHE ITPOBOJHUKOB.

PabGora u MOIIHOCTH »yeKTpuueckoro Toka. 3akoH Jxoyns—JleHna. DnekTpuyeckue Uenu Hu
NOTPEeOUTENHN IICKTPUIECKOH SHEprHH B ObITYy. KOpoTKOE 3aMbIKaHHE.

[TocTosiHHBIE MarHUTHI. B3anMopelcTBHE MOCTOSIHHBIX MAarHUTOB. MarHuTHoe mosie. MarHutHoe
nmosie 3eMJIM M €ro 3HadeHHue sl >ku3Hu Ha 3emuie. OnbIT DpcTena. MarHUTHOE T0JIe€ AJIEKTPHUUECKOTO
Toka. [IpuMeHeHne 3JIeKTPOMAarHUTOB B TeXHUKE. J[eliCTBHME MAarHUTHOTO IOJI HA MPOBOJHHUK C TOKOM.
DneKTpoABUraTeab NOCTOSIHHOrO ToKa.  Mcmonbs3oBaHue — anekTpoaBUrartesnen B TEXHHMYECKUX
YCTpOICTBAaX ¥ Ha TpaHCIOpTE.

Onbitel Papazest. SABnenue anekTpoMarHuTHON WMHAYKIUHU. [IpaBmino Jlenma. DnekTporeHeparop.
CriocoObl MosyueHHs! SJEKTPUUYECKON SHEpruu. DJIEKTPOCTAHIIMM Ha BO300HOBIISEMBIX HMCTOYHHKAX
SHEpPTrUH.

Jlemoncmpayuu

DeKTpu3anus Tel.

JIBa pozia NEKTPUUECKUX 3apsI0B U B3aUMOJEHCTBHE 3apsKEHHBIX TEIL.
YCTpoCTBO U JEHCTBHE IIEKTPOCKOIIA.

DneKTpocTaTHuecKast HHAYKIHUS.

3aKOH COXPAHEHUS SJIEKTPUUECKUX 3apsI0B.

[TpOBOTHUKY U JUDIEKTPUKH.

MonenrpoBaHe CUIIOBBIX JIMHUHM 3JIEKTPUUECKOTO MOJIS.
VcTOYHUKH TOCTOSIHHOTO TOKA.

JleficTBHS 2EKTPUYECKOTO TOKA.

0. DneKTpuYecKuit TOK B KHUIAKOCTH.

11. T'a30BbIH pa3psi.

12. I3mepenue cuilbl TOKAa aMIIEPMETPOM.

B H3mepeHue dIIeKTPHUYECKOTO HAMTPSKEHHS BOIIETMETPOM.

14. Peocrat u Mara3uH COpOTHBIICHHH.

15. BzanmoielicTBHE MOCTOSTHHBIX MAarHUTOB.

B MogenupoBanre HEBO3ZMOKHOCTH Pa3/ICICHHUS ITOIIOCOB MarHUTAa.
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17. MogenupoBaHH€e MarHUTHBIX MOJIEN TOCTOSHHBIX MarHUTOB.
18. OmwIT DpcTena.
19. MarauTHOE 10JIe TOKa. DJIEKTPOMAarHuT.
2 JleiicTBUE MAarHUTHOTO MOJISE HA TPOBOIHUK C TOKOM.
21. DnexTpoABUTaTENb TOCTOSIHHOTO TOKA.
2 VccnenoBaHue sIBICHUS IEKTPOMArHUTHOW MHYKIIHU.
23. OnbiTel Dapajes.
24. 3aBHCUMOCTD HAIIPABICHHUS MHIYKIIMOHHOTO TOKA OT YCJIOBHUI1 €ro BO3HUKHOBEHUSI.
25. ZDnexTporeHepaTop MOCTOSTHHOTO TOKA.
Jlabopamopuvie pabomul u onvimol
OnbIThI 10 HAOIIOACHUIO SJIEKTPU3ALUH TeJ MHIYKIIMENH U IIPU CONPUKOCHOBEHHH.
HccnenoBanue JeHCTBUS 3JIEKTPUUECKOIO M0JI HA IPOBOJIHUKU U AUDIEKTPUKHU.
C6opxka 1 mpoBepka pabOoThl AIEKTPUUECKON LIEH OCTOSHHOTO TOKa.
W3MmepeHue U perysinipoBaHHue CUJIbl TOKa.
W3mepeHue u peryaiupoBaHie HapsKeHUs.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa,  WAYIIEro  4Yepe3  pe3ucrop, OT
COIIPOTHUBIIEHUS PE3UCTOPA U HANPSDKEHUS Ha PE3UCTOPE.
7. OnbIThl, 1EMOHCTPUPYIOLUIUE 3aBUCUMOCTb JIEKTPUYECKOTO COMPOTHUBIICHUS POBOJHUKA OT
€ro JUIMHBI, TUIOIIA/IM ONEPEYHOI0 CEYEHUs U MaTepuana.
8. IlpoBepka mpaBmiia CIOXKECHHS HANPSDKEHUH TPU MOCIEIOBATEIHBHOM COCIHMHEHUH IBYX
PE3UCTOPOB.
9. TIpoBepka mpaBuiia Ajsl CUIIBI TOKA IPU MTAPAJUIETFHOM COSTMHEHUH PE3UCTOPOB.
10. Onpenenenue paboOThI IEKTPUIECKOTO TOKA, UIYILIETO YEPE3 PE3UCTOP.
11. OmnpeneneHuie MOIIHOCTH 3JEKTPUUECKOI0 TOKA, BBIAEIAEMOM Ha PE3UCTOPE.
12. UccnenoBanue 3aBUCUMOCTH CWJIBI  TOKa, WAYIIEro  4Yepe3  JIaMIOYKy, OT
HaIIpsDKEHUsS Ha HEell.
13. Onpenenenne KI1/] narpeBares.
14. VccnenoBanre MarHUTHOTO B3aMMO/ICHCTBHSI TOCTOSITHHBIX MarHUTOB.
15. M3yueHre MarHuTHOT'O T0JIsE TOCTOSIHHBIX MAarHUTOB IPU MX OOBEAMHEHUH Hpa3eICHHH.
16. MccnenoBanue AEHCTBHS QIEKTPHUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
17. OnbITH, 1EMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI B3aUMOAECHUCTBUS KaTYIIKUC TOKOM U MarHuTa
OT CHJIBI TOKA U HaIIPaBJIEHUS TOKA B KaTYIIKE.
B H3yuenue neiicTBUSI MAarHUTHOTO 1OJIS HA IPOBOTHHUK C TOKOM.
19. KoncTpynpoBanue 1 u3y4eHue paboThl AIEKTPOIBUTATEIIS.
20. Uzmepenue KII/] anekTpoaBuraTesibHol yCTaHOBKH.
21. OnBITHI IO UCCIIEAOBAHUIO SBJICHHUS 3JICKTPOMATHUTHOW MHIIYKIIMH: MCCIIeIOBAaHUCU3MEHEHUH
3HA4YEeHUs U HalPaBJIeHUs WHAYKIIMOHHOTO TOKA.
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Pazgen 8. Mexannveckue siBJIeHUSA

Mexanuueckoe JABMkKeHHe. MatepuanbHast Touka. CucremMa otcuéra. OTHOCUTENBHOCTh
MEXaHUYECKOro ABWXKEHUA. PaBHOMEpHOE NIPAMONIMHEHOE ABMXKeHUEe. HepaBHOMEpHOE NPSIMOIUHENHOE
nerkeHne. CpeHsss 1 MTHOBEHHAs: CKOPOCTh TeJa PYU HEPAaBHOMEPHOM JIBH>KECHHH.

Yckopenue. PaBHOyCKOpeHHOe TmpsiMonuHeliHoe naBrkeHue. CBobOomHoe maneHue. ONBITHI
lNanmnes.

PaBHOMepHOE JBWKeHHE 10 OKpyxkHOcTH. Ilepmon wm dactora oOpamenus. Jlunelnas u
YIJIOBast CKOPOCTH. LIeHTpOCTpEMUTENBHOE YCKOPEHHE.

IlepBbiii 3akoH HprotoHa. Bropoit 3akon HerooroHa. Tperunt 3axkoH Herorona. IIpunnun
CYTIEPIIO3HIINH CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuina TpeHus: cuina TpeHHsI CKOJIBbKEHMSI, CUIaTPEHUS TIOKOs, IPYyTHe
BUJIbI TPEHHUSL.



Cuna TSKECTH M 3aKOH BCEMHMPHOIO TATOTEHUS. YCKOpEHHE CBOOOAHOro mnajeHus. JIBrkeHue
mia"eT Bokpyr Comnnua. [lepBas kocmuueckas ckopocTb. HeBecoMOCTh U IEperpys3KkH.

PaBHOBecue MarepuanbHONW TOUKH. AOGcomOTHO TBEpAOE Teno. PaBHOBecue TBEpHOro Tenma c
3aKpEIUIEHHON OChIO BpaleHuss. MoMeHT cuibl. LIeHTp TsokecTu.

HNmnynsc tena. M3mMenenue nmmyibsca. ViMiysbe cuiibl. 3aKOH COXpaHEHUs UMITyibca. PeakTuBHOE
JBUKECHUE.

Mexanunueckass pabora U MOLIHOCTb. PaGora cwil TskecTu, ynpyroctu, TpeHus. CBsi3b SHEPIUU U
pabotel. [ToTeHnManbHas SHEPTUs Teja, MOAHATOrO HaJ MOBEPXHOCTHIO 3eMU. [loTeHIManbHas SHeprus
ckarol npyxuHbl. Kunerndeckas sHeprus. Teopema 0 KMHETHYECKOH JHEPrMM. 3aKOH COXpPaHCHUS
MEXaHUYECKON YHEPTHUH.

Jlemoncmpayuu

1. HaOGmroneHne MeXaHUYECKOT O ABUKEHUS TeJIa OTHOCUTEIBHO Pa3HBIX TEJ OTCUYETA.

2. CpaBHeHHUE IyTeH U TPACKTOPUH JABMIKEHMs OJHOTO U TOTO e Tesla OTHOCUTEIbHOPA3HbIX Tell
OTCU€Ta.

H3MmepeHune CKOPOCTH U yCKOPEHUS NPSMOJIMHENHOTO JBUKCHHUS.

HccnenoBaHue Npu3HaKOB paBHOYCKOPEHHOTO JBUKEHHUS.

HaOnroneHnue qBMKEHUS Teja O OKPYKHOCTH.

HabGmronenne mexaHuyeckux ABJICHUM, IPOUCXOMAIINX B cUCTeMe OTcuéra «Temexka»
npu €€ paBHOMEPHOM M YCKOPEHHOM JBMKEHMM OTHOCUTENBHO KaOWHETa(U3HUKH.
3aBUCUMOCTh YCKOPEHHUSI T€JIa OT MacChl TeJla U IEHCTBYIOIIENH HAa HETO CHIIBI.
HaGnronenue paBeHcTBa CUJI IPH B3aMMOAEHCTBUM TeEJI.

W3meHeHune Beca Tea Npu yCKOPEHHOM JBUKEHUU.

10. Ilepenaya umnysbca Npu B3aUMOJECHCTBUY TEN.

11. [Ipeo6pa3oBanust SHEPTUU [TPU B3aUMOJIEHCTBUU TEN.

12. CoxpaHenue uMIynbca Mpu HEYIIPYroM B3aUMOIEHCTBUH.

B Coxpanenue uMIyibca Mpu abCOIIOTHO YIIPYTOM B3aUMOICHCTBUU.

14. HabGmroieHre peaKTUBHOTO JIBHYKCHHUSI.

15. CoxpaHeHue MeXaHN4ECKON S3HEPTUU IIPU CBOOOAHOM Ma/IEHUU.

16. CoxpaHeHnue MeXaHUYECKON HEPTUH MPU JABMXKEHUH TeJla MOJ 1eHCTBUEM MPYKHUHBI.
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PaBHOBecue MartepuanbHOW TOYKH. AOCOMIOTHO TBEpHOE Teno. PaBHOBecwe TBEPAOro Tema ¢
3aKpEIUIEHHON OChIO BpamieHuss. MoMmeHT cuibl. LIeHTp TsokecTH.

Nmnynsc tena. U3menenne umnynbca. Mmnynbe cuibl. 3aKOH COXpaHEHHUs UMITylibca. PeakTuBHOE
JIBHKEHHE.

Mexannueckasi pabota U MOIIHOCTh. PaboTa CHIl TSDKECTH, yIpyroctd, TpeHus. CBsi3b SHEPTUU U
pabotel. [loTeHnnanbHast PHEPTHUs TeJa, MOJHSATOTO HAJl MOBEPXHOCTHIO 3eMiu. [loTeHnanpHas >Heprus
ckatod mnpyxuHbl. Kunernueckass sHeprusa. Teopema 0 KMHETUYECKOW SHEPIHM. 3aKOH COXPAHEHMS
MEXaHUYECKON DHEPTHH.

Jlemoncmpayuu

1. HaOGmroneHne MeXaHUYECKOTO ABUKEHUS TEJIa OTHOCUTEIFHO Pa3HBIX TEJ OTCUYETA.

2. CpaBHeHHE TIyTed M TPACKTOPUN ABMXKEHHUS OJHOTO M TOTO K€ Tella OTHOCUTEIBHOPA3HBIX Tell
OTCuYéTa.

N3Mepenne CKOpOCTH U YCKOPEHHS IPSIMOJIMHENHOTO IBUKEHUS.

UccnenoBanue npu3HaKoB paBHOYCKOPEHHOTO JIBH)KEHUS.

Habnronenue nB>KeHUs Tela Mo OKPYKHOCTH.

HaOmronenne MexXaHMYeCKUX SIBJIEHUM, TPOMCXOIAIIMX B cHUCTEME OTcuéTa «Temexkan
npu e€ paBHOMEPHOM M YCKOPEHHOM IBHKEHHH OTHOCUTEIbHO KaOWHETA(PU3UKH.

ook w



7 3aBUCHUMOCTb YCKOPEHUS TeJla OT MAaCcChl Tea U JICUCTBYIOICH Ha HETO CHITBI.

8. HaOmroneHune paBeHCTBa CHII TTPU B3aMMOJICHCTBHUH TEll.

9 N3meHeHwue Beca Tella MPH YCKOPEHHOM JIBHKEHUH.

10. [lepenaya umItysbca Ipyu B3aUMOJCHCTBUH TEII.

11. [Ipeo6pa3oBanust SHEPTUU IIPH B3aUMOJEHCTBUU TEN.

12. CoxpaHeHue UMITyJibca MPU HEYIPYTOM B3aUMOACHCTBUH.

B Coxpanenue uMIynbca npu abCOIOTHO YIIPYTOM B3aUMOACHCTBUH.

14. HabGmroieHre peakKTUBHOTO JIBHYKCHHUSI.

15. Coxpanenue MeXaHUUECKOM SHEPTUU MPH CBOOOTHOM TaICHHUH.

16. CoxpaHeHue MeXaHUYECKOW SHEPTUuu MpyU ABMXKEHUH Tella O]l JeHCTBUEM MPY>KUHBI.

Jlabopamopuvie pabomul u onvimol

1. KoncTpyupoBanue TpakTa [Jjsi pa3roHa M JajbHEHIIEro paBHOMEPHOTO JBHKEHUS
[IapUKA UK TEJICKKH.

2. OmpezneneHue cpelHeld CKOPOCTH CKOJIbKEHUS Opycka WM JBHKEHHS IIapHKa Mo
HAKJIOHHOM IUIOCKOCTH.

3. Ompenenenue YCKOpeHHsI Teda IpPH PaBHOYCKOPEHHOM JIBIDKEHHH IO HAKJIOHHOM
IJIOCKOCTH.

4. VccnemoBaHue 3aBUCHUMOCTH MYTH OT BPEMEHH MPU PaBHOYCKOPEHHOM MABM)KEHHUU Oe3
Ha4yaJbHOW CKOPOCTH.

5. IlpoBepka rumoTresbl: €ciau MpU PaBHOYCKOPEHHOM JIBXKEHUU 0€3 HayallbHOM CKOPOCTH
IIyTH OTHOCATCS KaK Psii HCUETHBIX YHCEJ, TO COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHU
OJIMHAKOBBI.

6. HccrmemoBaHue 3aBHCHMOCTH CHJIBI TPEHHS CKOJIBXEHHS OT CHIIBI HOPMAalbHOTO
JABJICHHUSL.

7. Omnpenenenue ko3 HUIMEHTA TPSHHS CKOTBKECHUS.

8. OmpeneneHue >KECTKOCTH MPY>KUHBL.

9. OmnpeneneHne pabOTBI CHJIBI TPEHHUS TpPHU PABHOMEPHOM [JBM)KCHHH Tela IO
TOPU30HTAILHOM MOBEPXHOCTH.

10. Onpenenenne pabOTHl CHIIBI YINPYTOCTH MpH TOABEME Tpy3a C HCHOJIB30BAHHUEM

HCIIOABHKHOI'O U ITOABHXKHOTI'O OJIOKOB.

11. V3ydenune 3aKkoHa COXPAHEHUS YHEPTUH.
Pa3nen 9. Mexanuveckue KoJieOaHUsI U BOJIHBI

Konebarenbnoe nBmkeHue. (OCHOBHBIE XapaKTEPUCTUKHU KOJEOAHWI: TMEpUoja, YacToTa,
aMIUIMTyaa. MareMaTuueckuil W NPYKUHHBIM  MasTHUKWA. [IpeBpaiieHue sSHepruv mpu
K0J1€0aTeIbHOM JIBUKEHHH.

3aryxarmue koneOaHus. BwiHyXIeHHbIe koneOanus. Pe3onanc. MexaHWueckue BOJHBI.
CaoiicTBa MexaHU4YeCKHX BOJH. [IpoionbHBIE U MOTIEpeYHbIe BOJIHBI. [[JTMHA BOJTHBI U CKOPOCTH €€
pacnpocTpaHeHus. MexaHn4YecKHue BOJIHbI B TBEPAOM TeJI€, CEICMUYECKHE BOIHBI.

3ByK. 'poMKOCTB 3ByKa U BbicoTa TOHA. OTpaskenue 3Byka. IHPpa3ByK U yIbTpa3ByK.
Jlemoncmpayuu
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Habmonenune xonebanuii Te noJ1 AEWCTBUEM CHIIBI TSKECTU U CUJIBI YIIPYTOCTH.
HaGnronenue koneGaHuii rpy3a Ha HUTU M Ha TIPY’>KUHE.

HabGnronenne BeIHYKIEHHBIX KOJIe0aHU U pe30HaHCA.

PacripocTpanenne npoaoabHBIX U IONEPEUHBIX BOJIH (HA MOJEIN).
Habmroienue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKYCTHYECKHI PE30HAHC.

Jlabopamopmwsie pabomul u onvimol
1. OmpeneneHuie 4aCTOTHI U TIEpUOAA KOJIEOAHUN MATEMATUYECKOTO MAsITHHUKA.
2. OrmpeneneHue 4acTOTHI U TTEPHOIa KOJICOAHUI TTPYKHHHOTO MasiTHUKA.



3. HccnenoBanue 3aBHUCMMOCTH TEpHO/a KoJeOaHM MOJABEIIEHHOIO K HUTH Tpy3a OT
JUINHBI HUTH.

4. VccnenoBaHue 3aBUCUMOCTH I1EPHOJA KosieOaHui IPYKUHHOIO MasTHHUKA
OT Macchl rpysa.

5. TIpoBepka HE3aBUCHMOCTH Tepuoja KojeOaHM TIpy3a, MOABEIIEHHOTO K HUTH, OT
Macchl rpysa.

6. OnbITel, JAEMOHCTPUPYIOLIME  3aBUCHMOCTh IEpHOAa  KOJICOAaHWH MPYKUHHOTO
MasiTHUKA OT Macchl Ipy3a 1 *KECTKOCTH MPYKUHBI.

7. W3mepenue ycKOpeHHs CBOOOHOTO MaICHUSI.

Pazgen 10. DiekTpoMarHuTHOE NOJI€ H 3J1eKTPOMATHHTHBIE BOJTHBI
DNeKTpOMarHuTHOE ToJIe. OneKTpOMarHuTHbHIE BOJIHBI. CaoiicTBa

3JIEKTPOMATrHUTHBIX BoaH. Illkana 3IIEKTPOMArHUTHBIX BOJIH. Hcnons3oBanue

AJIEKTPOMArHUTHBIX BOJIH ISl COTOBOH CBSI3U.
DnekTpoMarHuTHas npupoaa ceera. CkopocTh cBeTa. BoHOBBIE CBOMCTBA CBETA.
Jlemoncmpayuu
1 CgBoiicTBa 3JE€KTPOMArHUTHBIX BOJIH.
2. BomHoBBIE CBOICTBa CBETA.
Jlabopamopnvie pabomul u onvimul
1. WM3yueHwue CBOICTB 3JEKTPOMAarHUTHBIX BOJIH C MOMOIIBI0 MOOMIBHOTO TenedoHa.
Pasznen 11. CBeToBbI€ IBJIEHUA
JlyueBass mognenn cBeta. Mcrounuku cBera. [IpsmonuHeiiHoe pacmpocTpaHeHHE CBeTa.
3armenus Connna u JIynel. Otpaxkenue cBeta. [limockoe 3epkaino. 3aKoH OTpa)KEeHUs CBETa.
[Tpenomnenue cBera. 3aKoH mpenomiieHUs: cBera. [lonHOe BHYTpEeHHEE OTpa’kKeHUE CBETa.
Vcnonp30BaHuE MOJHOTO BHYTPEHHETO OTPAKCHUS B ONITUYECKUX CBETOBOJAX.
Jlunza. Xon nyueit B nuH3e. OnTudeckas cuctema doroanmnapara, MUKpPOCKONa U TEJIECKOMA.
I'na3 xak ontuyeckas cucremMa. ban3opykocTh U JaabHO30PKOCTb.
Pasnoxxenue Oenoro cBeta B crnekTp. OnbiTel HetoToHa. Clio)keHHE CHEKTPaIbHBIX IIBETOB.
Jucnepcus cera.
Jlemoncmpayuu
IIpssMonrHENHOE PACIPOCTPAHEHHUE CBETA.
OtpaxeHue cBera.
[Tony4yenne n300pakeHUH B TNIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Tpenomienue cBeta.
OnTHyeckuii CBETOBO/I.
Xon syuelt B coOuparomiei Junse.
Xop iydel B paccenBaroeH JIMH3E.
[Tony4yeHnue n300pakeHUi ¢ HOMOILBIO JINH3.
[Tpuniun aeictBus GoToanmnapara, MUKPOCKOIA U TEJIECKOIA.
10. Mogens rna3a.
11. PaznoxxeHue 6e10ro CBETa B CHEKTP.
12. Tlony4yenune Georo cBeTa MpH CIOKEHUH CBETA Pa3HBIX IIBETOB.
Jlabopamopusie pabomul u onvimol
1 HccnenoBaHue 3aBUCHMOCTH yTJIa OTPAKEHHS CBETOBOTO JIy4a OT yTJiia MaIeHusI.
2. HzyudeHue xapaKkTEepUCTHK M300paKeHUs IPEMETa B IFIOCKOM 3epKaJle.
3. HccrnenoBanme 3aBUCMMOCTH yIJIa TPEIOMIICHHS CBETOBOTO Jiyda OT yIJia TMajCHUS Ha
IPaHUIIE «BO3TYX—CTEKIIO».
[Tomydyenue n300pakeHui C MOMOIIBIO COOMPAIOIIEH JIMH3HI.
Onpenenenne GOKYCHOTO pacCTOSHUS U ONITUYECKOM CHIIBI cOOMparoIeil TUH3HI.
6. OnBITHI IO PA3TIOKEHHUIO OEIIOTO CBETA B CIIEKTP.

©COoONOTRWDNE
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7. OnbITl MO BOCHPUSTHIO I[BETa TNPEAMETOB NPU HX HAOIIOJAECHUH dYepe3 LBETOBbIC
(UITBTPBHIL.
Pasznen 12. KBanroBble ABJIeHUSA
Onbitel  Pesepdopna w  mimanerapHas Mozaenb aroma.  Mogens atoma  bopa.
Hcnyckanue n nornoienue ceera aromoMm. KBaHThI. JInHeHYaThie CIIEKTPBI.

PagmoaktuBHOCTh. Anbda-, Oeta- M ramma-usinydeHus. CTpoeHHE aTOMHOIO sjpa.
Hyknonnas Mopens aromHoro sapa. HM3zorombsl. PanuoaktuBHble mnpeBpamieHusd. llepuon
roJypacnaaa aTOMHBIX sJIEp.

SnepHble peakuuu. 3aKOHbl COXPAHEHHs 3apsiIOBOTO U MAacCOBOIO UHUCEN. DHEPrus CBSA3U
aTOMHBIX sifep. CBsA3b Macchl U 3Hepruu. Peaknuu cunTe3a u aenenus saep. VcTrouHuKy sHEpruu
ConHua u 3B€3.

Snepnas sHepreTuka. [[efdcTBUS paIuOaKTUBHBIX U3JyYEHUN HA )KUBBIE OPTaHU3MBI.
Jlemoncmpayuu
CrexTpsbl U3JIy4E€HHUS] U MTOTJIOIICHMS.

CrieKTpbl pa3auyHbIX I'a30B.

CnekTp Boziopoa.

Habumonenue tpeko B kamepe BuibcoHa.

Pabora cuéTurka HOHU3UPYIOIINX U3ITYYSHUN.

. Peructpanus nzmydeHus NpupoIHbIX MUHEPAJIOB U IPOAYKTOB.
Jlabopamopmwvie pabomul u onvimol

1. HaGumrozneHue CIUIOMHBIX U JIMHEHYAThIX CIIEKTPOB U3IyUEHHUSL.

2. HccnemoBanue TPEKOB: HM3MEPEHHME OJHEPrHMM YacTUIBI MO TOPMO3HOMY MyTH (IO

¢dororpadusm).

3. H3mepenwue paaroakTUBHOTO GOHA.

IToBTOpHTE/IBLHO-0000 AN MOYJIb

[ToBTOpHUTENHEHO-0000IIAIOMINN MO/ TIPEIHA3HAYEH AJS CUCTeMaTu3aluu U 00001eHus
IIPEIMETHOIO COJIEP’)KaHUS M OMNbITa JESITEIbHOCTH, NPUOOPETEHHOIO IMpPH H3YYEHUU BCETO
Kypca pu3uKku, a TakxKe A7 MOATOTOBKU K OCHOBHOMY T'OCYJapCTBEHHOMY K3aMEHY 1O (PU3UKeE IS
00yYaroImuxcs, BRIOPABIINX 3TOT YIYCOHBIHTIPEIMET.

ITpy M3ydyeHUn NAHHOTO MOIYJS PEANMU3YIOTCA M CUCTEMATU3UPYIOTCS BHIBI ACSTEIBHOCTH,
Ha OCHOBE KOTOPBIX 00ECIEeUNBAETCS TOCTUKEHUE MTPEIMETHBIX U METAIPEIMETHBIX MJIaHUPYEMbIX
pe3yabTaToB 00y4eHHUs, (GOPMHUPYETCS €CTECTBEHHO-Hay4yHas IPaMOTHOCTb: OCBOEHHE HAayYHBIX
METOJIOB HCCJIEIOBAaHUSl SIBJICHUM MNPUPOAbl W TEXHUKH, OBJIAJEHUE YMEHUSIMH OOBICHSITDH
¢busnyeckue sIBICHUS,

MPUMEHSIST TOJIyYeHHbIE 3HAHUS, pellaTh 3aJadd, B TOM 4YHCIE KAueCTBEHHbIE W
SKCIEPUMEHTAJIbHBIE.

[IpyHIMNMAIBHO JEATENBHOCTHBIN XapaKTep JaHHOTO pa3jiesa Pealn3yeTcs 3a C4ETTOro, 4To
o0yyJaromuecst BHIIOIHSIOT 3a/IaHHsl, B KOTOPBIX UM IpeJaraeTcs:

Ha OCHOBE IOJYYEHHbIX 3HAHUW paclo3HaBaTh U HAYYHO OOBSACHATH (PU3NYECKUE SBICHUS B
OKpY>KaoIlel IPUPOJIE U TIOBCEJHEBHOM JKU3HH;

UCIIOJIb30BaTh HAay4yHbIE METOJbl HCCIENOBaHUS (PU3MUECKUX SIBJIECHUIH, B TOM YHCIE JUIS
IIPOBEPKHU T'MIIOTE3 U MOIYYEHHS TEOPETUYECKUX BBIBOJIOB;

OOBSACHATh HAy4YHBIE OCHOBBI Hanboyiee BaKHBIX JOCTHXKEHHII COBPEMEHHBIX TEXHOJIOTHH,
HanpuMep, IPAKTHUECKOTO HCIOJb30BaHUS Pa3IMYHBIX MCTOYHUKOB DHEPIrMM HAa OCHOBE 3aKOHA
MIPEBPALICHUS U COXPAHEHUS BCEX M3BECTHBIX BHJIOB DHEPIHH.
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INJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA YYEBHOI'O ITPE/IMETA
N3yuenne ¢usnku Ha ypOBHE OCHOBHOTO 00IIero 00pa3oBaHMs HAMPABICHO HA JOCTHIKEHUE
JTUYHOCTHBIX, METANIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEeNIbHBIX PE3yIbTaTOB.
B pesynbrare wusydeHuss (QU3MKM Ha YpOBHE OCHOBHOTO oOmiero oOpa3oBaHUS Yy
oOyuatorerocst 0yayT chhopMUPOBAHEI CIEAYIONTUE TINYHOCTHBIC PE3yIbTAThl B HACTH:
1) naTpuoTHYeCKOro BOCIUTAHUSA:

MPOSIBJICHWE HMHTEpeca K HCTOPUU M COBPEMEHHOMY COCTOSHHUIO POCCHIMCKON (PU3UUECKOi
HayKH;

[IEHHOCTHOE OTHOIIIEHUE K JIOCTHIKEHUSM POCCUNCKUX YIEHBIX--(DU3HKOB;

2) rpaskIaHCKOI0 U 1YXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

TOTOBHOCTh K aKTHBHOMY YYacTHIO B OOCYXJICHHHM OOIIECTBEHHO 3HAYUMBIX U ITHUYECKUX
po0JieM, CBA3aHHBIX C MPAKTHUYECKUM IPUMEHEHUEM JOCTUKEHUN (PU3UKU;

OCO3HaHNE BAXHOCTU MOPAIbHO--3TUYECKUX MTPUHIIUIIOB B ACSITEILHOCTH YYEHOTO;

3) 3cTeTHYECKOIr0 BOCIIUTAHMS:

BOCIIPUATHE JCTETUYCCKUX KAueCTB (PU3WYECKOW HAyKHW: €€ TapMOHUYHOTO IOCTPOCHHS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HIEeHHOCTH HAYYHOT0 MO3HAHMS:

OCO3HaHUE IEHHOCTH (PU3MUECKON HAyKH KaK MOIIIHOTO WHCTPYMEHTA TIO3HAHMS MUPA, OCHOBBI
Pa3BUTHUS TEXHOJIOTHM, BayKHEHIIIEH COCTABISIONIEH KYIbTYpHI,

pa3BUTHE HAYYHOMH JIFOOO3HATEIHHOCTH, MHTEPECA K UCCIIEI0BATEILCKON IEATEIbHOCTH;

5) popmupoBaHus KyJbTYPbI 310POBbSI H IMOUMOHAJIBLHOIO 0JIATONOTYYHS:

OCO3HaHWE IIEHHOCTH OE30MMacHOTO O0pa3a >KM3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MUPE,
BaXHOCTU IMpaBuil 0€30MacHOro TMOBEJACHHUS Ha TPAHCHIOPTE, Ha JOPOrax, € JJIEKTPUYECKUM U
TEIJIOBBIM 00OPYTIOBAHUEM B JIOMAIIIHUAX YCIIOBHSX;

chOpMHUPOBAHHOCTh HaBbIKa pedIeKCUU, MPU3HAHUE CBOETO MpaBa Ha OIMMUOKY U TaKOTO Ke
MpaBa y IPyroro 4eJ0BeKa;

6) TPy10BOr0 BOCIIUTAHUA:

AKTUBHOE y4YacTHE B PEIICHHM TMPAKTUYECKUX 3amad (B paMKax CEeMbH, 00pa30BaTeIbHON
OpraHu3allfy, ropoJia, Kpas) TEXHOJIOTHUYECKON U COIMAIIbHON HAMPaBICHHOCTH, TPEOYIOIINX B TOM
yucie U PU3NYecKuX 3HaAHUMH;

MHTEpPEC K MPAKTUIECKOMY U3yUEHUIO Ipoheccuil, CBSI3aHHBIX ¢ (PU3UKOIA;

7) 3K0OJI0OTMYECKOT0 BOCIIMTAHMS:

OpUEHTAllMsl Ha TMpUMEHeHHe (U3MYEeCKHX 3HAHUW JUId pelieHus 3aJady B 00JacTu
OKpY)KaroIlel cpeibl, TUIAHUPOBAHHS TIOCTYIIKOB M OIEHKH HMX BO3MOXHBIX TOCIEJACTBHHA IS
OKpY>KaroIlen Cpesl;

OCO3HaHUE TII00aTHbHOT0 XapaKTepa KOJOTHICCKUX MTPOOJIEM U MyTeH MX PelIcHUS;

8) aganTannu K M3MEHSIOIIMMCS YCJIOBUSM COLMAJIBLHOI M MPUPOIHON CpPeabl:

MOTPEOHOCTh BO B3aUMOJICHCTBUY TIPH BBIMOJIHEHUN HCCIICIOBAHUN U MPOEKTOB (PU3NICCKOM
HAIMPaBIEHHOCTH, OTKPHITOCTH OMBITY M 3HAHUSM JIPYTHX;

MOBBIIICHUE YPOBHS CBOCH KOMITETEHTHOCTH Yepe3 MPAKTHICCKYIO ACSITeIIbHOCTD,

MOTPEeOHOCTh B (JOPMUPOBAHUU HOBBIX 3HAHUH, B TOM 4uclie GOPMYIUPOBATh UICH, TOHSITHUS,
TUTIOTE3bI O (PU3UIECKUX O0BEKTAX U SIBICHUSX;

OCO3HaHUe AePUIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 001acTH (DU3HKHY;

TUTAHUPOBAHHUE CBOETO PA3BUTHS B IMPUOOPETCHUH HOBBIX (PM3NICCKUX 3HAHUI;

CTpEeMJICHHE aHAIIM3UPOBATh U BBISABIATH B3aUMOCBSI3M MPUPOJIBI, OOMIECTBA M SYKOHOMUKH, B
TOM YHCJIE C UCTIOIB30BaHUEM (PU3NYCCKUX 3HAHMIA,

OIIEHKA CBOUX JICUCTBUI C yUETOM BIHSHHSI Ha OKPYXKAIOUIYIO CPEy, BOZMOXKHBIX TI100aIbHBIX
MOCTIEICTBUH.



METANPEIMETHBIE PE3YJIBTATHI
B pe3ynbrare ocBoeHHs TTporpamMMBbl 1o (U3HKE Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs
y oOyuatomerocss OyayT cQoOpMHUpOBaHBI MeTanpeaMeTHbIe Pe3yJabTaThl, BKIIOYAIOIIIE
MO3HABATENIbHbIE YHUBEPCAJIbHBIE YyueOHbIE JCMCTBHS, KOMMYHHUKATHBHBIE YHHUBEpCAJIbHbBIE
y4eOHBIC JCHCTBUS, PETYIISITUBHBIC YHUBEPCAIbHBIC YIeOHBIC ICHCTBUS.
ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBUS
ba3oBble Jiornyeckue 1eMcTBUA:

° BBISIBJISATH M XapaKTePU30BaTh CYIIICCTBCHHBIC PU3HAKN O0OBEKTOB (SIBJICHUH );

° YCTaHABIIMBATh CYIICCTBEHHBIM MpPH3HAK KIacCH(PHKAIMK, OCHOBAHHS  JUIS
0000IICHNS U CPaBHEHUS;

° BBISIBJISTH 3aKOHOMEPHOCTH U TIPOTHBOPEYHUS B PACCMATPUBAEMBIX (haKTaxX, TaHHBIX H
HAOIIOICHUSX,, OTHOCAIINXCS K (DU3UIESCKUM SIBIICHUSIM;

° BBISIBJISATH MPUYMHHO - CJICJICTBEHHBIC CBSI3U MPU U3YUYCHUU (PU3NUYCCKUX SBICHUN H

MIPOLIECCOB, JAeNaTh BBIBOABI C MCIOJIb30BaHUEM JEAYKTUBHBIX U MHIYKTHUBHBIX YMO3aKIIOUYCHHIH,
BBIIBUTATh TUIIOTE3bI O B3aUMOCBS3AIX (PU3NUYECKUX BEITUYHH;

o CaMOCTOSITENILHO BbIOMpaTh CHocoO perieHus y4eOHOM (u3HuUecKkod 3anadu
(cpaBHEHHE HECKOJIBKMX BapUaHTOB peIIeHUs, BbIOOp Hauboyiee MOAXOASIIEIO C Y4ETOM
CaMOCTOSATENIbHO BBIJICTICHHBIX KPUTEPHUER).

Ba3zoBble uccienoBareibckue 1eiCTBUS:

o HCI0JIb30BaTh BOIPOCH! KaK MCCIIEN0BATEIbCKIII HHCTPYMEHT MO3HAHUS;

o MPOBOAUTh 1O CAMOCTOSITENIbHO COCTABICHHOMY IUIaHY OIBIT, HECIIOXKHBII
(bu3nyecKuil IKCIEPUMEHT, HEOOJIBIIIOE UCCIIeIOBaHIE (PU3NUECKOTO SABIICHUS;

o OLIEHUBATh HAa MPUMEHUMOCTh U JIOCTOBEPHOCTh MH(OPMAIIHIO, TIOYyYEHHYIO B XO/1€
HCCIIEIOBAHMS MJIU SKCIIEPUMEHTA;

o CaMoCTOSITeNNbHO  (OpPMyNIUpOBaTh OOOOIIEHHS W BBIBOABI IO  pe3yjibTaTaMm
MIPOBEIEHHOTO HAOMIOICHUS, OTIbITA, UCCIICIOBAHMUS,

o MIPOTHO3UPOBATh BO3MOXKHOE JalbHEHIIee pa3BUTHE (PU3MUYECKHX IPOIECCOB, a

TaK)K€ BbIIBUTaTh MPEIOI0KEHUS 00 UX Pa3BUTUHU B HOBBIX YCIOBHUSX U KOHTEKCTaX.
Pabora ¢ unopmanmeii:

o MPUMEHSTh Pa3IMYHbIE METOJbl, HHCTPYMEHTBl U 3alpoChl MPU MOUCKE U OTOOpe
nH(}OpMAaLIUY WIN JaHHBIX C YUETOM IPEII0oKEHHON yueOHO! (hr3nuecKoi 3a1auu;

o aHAJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIIPETUPOBATh MH()OPMAIHIO pa3IMYHBIX
BUJIOB U (JOPM IIPECTABICHHUS;

. CaMOCTOSITENIbHO BBIOMPATh ONTHUMalIbHYIO (OpMYy MpeACTaBieHUs HWH(OpMALUKU U
WITIOCTPUPOBATh pelllaeMble 3a7aud HECIOKHBIMU CXE€MaMH, luarpaMMaMu, HHOU rpadukoi U ux
KOMOHMHALUSIMU.

KoMMmyHuKaTHBHBIC yHHBeEpCcaIbHbIe Y4eOHbIC JCHCTBHUA:

. B XO0/Ie OOCYXJIEHUsI y4eOHOro Marepuaia, pe3yibTaTOB JIabOpaTOpPHBIX PabOT
IIPOEKTOB 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYXK/1aeMOM TeMbI U BBHICKA3bIBATh UJIEH, HAllEJIEHHBIE
Ha pelleHue 3aJ1auu U MojJepKaHue 0JaroenaTeIbHOCTH OOIEH S,

o CONOCTABIIATh CBOM CYXACHHUS C CYXACHUAMU JPYIMX YYAaCTHUKOB JUANora,
oOHapyXUBaTh pa3IU4Me U CXOACTBO MO3UIIHIA;

. BBIPAKAaTh CBOKO TOUYKY 3PEHHUS B YCTHBIX U IIMCbMEHHBIX TEKCTAX;

. nyOoJIMYHO  TPEJCTABIATh PE3YJIbTaThl  BBIMOJIHEHHOTO  (PU3MUYECKOTO  OIbITa
(3KCTIEpUMEHTA, UCCIIEI0BaHUS, IPOEKTA);

. MMOHUMATh U UCIOJIb30BaTh MPEUMYIECTBa KOMAaHIHOW U MHAMBHUIYabHON pabOTHI

MIPY pEIIeHUN KOHKPETHON (PU3NUYECKOil MpoOIeMbl;



° MPUHUMATh LIEJIHM COBMECTHOW JESITEIbHOCTH, OPTraHU30BBIBATH JEHUCTBUA IO €€
JOCTHKCHHIO: PACTpEAeNsATh POJU, OOCYXJAaTh MPOIECCHl M PE3yabTaThl COBMECTHOW pabOTHI,
00001aTh MHEHHS HECKOJIBKHUX JTIOAEH;

L4 BBIIIOJIHATE CBOIO 4YaCTb pa6OTBI, AOCTUTrasA KAYCCTBCHHOI'O PE3yJibTaTa IO CBOCMY
HaIIpaBJICHHUIO 1 KOOPAHUHHUPYS CBOU HCﬁCTBHH C APpYTMMHU YWICHAMU KOMAaHbI;
° OLCHMUBATh Ka4dye€CTBO CBOCro BKJIaga B O6I_HI/II71 INPpOAYKT IIO KPpHUTCPUAIM,

CaMOCTOSITENTLHO C(hOPMYTUPOBAHHBIM YIaCTHUKAMU B3aMMOICHCTBHUSL.
PeryasiTuBHbIe YHHBepPCcAJIbHbIE Y4eOHbIE eiiCTBUS

Camoopranusanus:

. BBISIBJIATh NPOOJIEMBI B JKU3HEHHBIX M Y4YEOHBIX CUTyalUsaX, TpeOyrolux s
peteHust GU3nYeCKUX 3HaAaHUM;

. OpPUEHTUPOBATHCS B PANIMYHBIX MOAXOAAX HNPHUHATHSA pEIICHUN (MHIAMBUIYaJIbHOE,
IIPUHATHE PELLIECHUS B IPYIIE, IPUHATHE PELIEHUI IPYyNIIOi);

. CaMOCTOSITEJIbHO COCTaBJIATh AITOPUTM pelleHus (U3NYECKON 3ajaud WM IulaHa

UCCIIEIOBAHMSI C YYETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh
IIpeAJIaracMble BapUaHThl PELICHU;

° JienaTh BRIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIIICHHE.
CaMOKOHTPOJIb, SMOLMOHAJbHBII HHTEJIEKT:

L] aaBaTb aIleKBaTHYIO OIICHKy CI/ITyaLII/II/I u HpezmaraTL I1ad eé HU3MCHCHUA,

L] O6’I)$ICH$ITI> HpI/ILII/IHI)I JOCTHXCHUA (HGI[OCTI/I)KGHI/ISI) peBy.IH)TaTOB JACATCIIbHOCTH,
JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

L] BHOCHUTH KOppCKTI/IBBI B OCATCIBHOCTH (B TOM 4YHCJIIC B XOJA BBIITIOJIHCHUA

(U3HYECKOTO HWCCIICIOBAHUS WM TMPOEKTa) HAa OCHOBE HOBBIX OOCTOSITEIBCTB, M3MEHUBIIHXCS
CUTYaIul, YCTAHOBIEHHBIX OLIMOOK, BOZHUKIIUX TPYIHOCTEH;

L4 OLCHUBATH COOTBCTCTBUEC PE3YyJIbTaTa LECJIU U YCIIOBUAM,

L4 CTaBUTH ce0s1 Ha MECTO APpYyroro 4€JI0BCKa B XOAC CI1opa WM JUCKYCCUH HAa HAYYHYIO
TEMY, IOHUMATb MOTHUBBI, HAMCPCHUA U JIOTUKY APYIroro,

o IIpU3HaBaTb CBOE IIpaBO Ha OI_HI/I6Ky npu pelICHUKU (bHSH‘ICCKHX 3aJa4 HJIHN B

YTBCPIKKACHUAX HA HAYUHBIC TEMbBI U TAKOC K€ IIPaBO APYTroro.

INPEJMETHBIE PE3YJIbTATHI

K koHny oOyueHuss B 7 KJjacce IpeIMETHbIE pe3ysibTaThl Ha 0a30BOM YPOBHE JOJIKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTDH y OOYUAIOIIUXCS YMEHUH:

Hcnonp3oBaTh MOHATUA: (QU3NYECKUE M XUMHUYECKUE SIBJICHMSI, HAOIIOeHNE, SKCIIEPUMEHT,
MOJIeNIb, TUIOTE3a, €AMHUIBI (U3NYECKUX BEIWYHMH, aTOM, MOJIEKYJa, arperaTHble COCTOSHHUS
BemecTBa (TBEpHOE, IJKHUIKOE, Ta3000pa3HOE), MEXaHWYECKOEe [IBIDKEHHE (paBHOMEpHOE,
HEpaBHOMEPHOE, MPSIMOJIMHENHOE), TPAEKTOpUs, paBHOACHCTBYOIIAs cuil, Aedopmarnus (yrnpyras,
MJIACTUYECKas ), HEBECOMOCTh, COOOIIAIOIINECS COCY/IBI;

Paznuuath sBiaeHus (audQysus, TEIIOBOE BMKEHHWE 4YacTHUI[ BEIIECTBA, PABHOMEPHOE
JBUKEHME, HEpaBHOMEPHOE JBMKEHHE, HHEPIIHS, B3aUMO/IEHCTBHE TEJl, pABHOBECHE TBEP/BIX TEI C
3aKpeIUIEHHON OChIO BpaIlleHUs, Iepeiada JaBleHUsl TBEPABIMU TellaMH, KUAKOCTSIMH M ra3zamH,
aTMocepHOoe JaBieHHe, MIaBaHue TeJl, IPEBpAICHUs] MEXaHUYECKOW SHEPruu) MO OMMCAHHUIO MX
XapaKTepHBIX CBOMCTB U Ha OCHOBE ONBITOB, IEMOHCTPUPYIOLINX AaHHOE (PU3UYECKOE SIBIICHUE;

pacro3HaBaTh NPOSBIECHUE M3YYEHHBIX (U3NYECKUX SBIECHUI B OKpPYKaIOIEM MHpE, B TOM
yucie GU3nIecKre SIBICHHUS B IPUPOJE: MPUMEPHI IBUKEHUS C PAa3IMYHBIMU CKOPOCTSMH B JKUBOM
U HE XUBOH mpupoje, AeHCTBHE CHIIbI TPEHUS B NPUPOJIE€ U TEXHUKE, BIUSHUE aTMOC(epHOro
JaBJICHUs] Ha >KMBOM OpraHu3M, IUIaBaHUE PHIO, pplYard B TeJ€ YeNOBEKa, IPU 3TOM IEPEBOIAMUTH
MPAKTUYECKYIO 3aJauy B Y4eOHYIO, BBIJIEISTH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (HU3MUYECKUX
SIBIICHUI;



ONKCBHIBATh W3YyYCHHBIC CBOWCTBA Ted M (PU3UYECKUE SBJICHUS, HCIONB3YS (U3NYECKUE
BEIMYMHBI (Macca, 00bEM, INIOTHOCTh BEIIECTBA, BPEMS, IIyTh, CKOPOCTh, CPENIHAS CKOPOCTh, CUIa
YIIPYTOCTH, CHJIa TSHKECTH, BEC Tella, CUila TpeHHs, AaBlieHHe (TBEPAOrO Tema, KHUIKOCTH, Tasa),
BBITAJIKUBAIOIIAs CHJIA, MEXaHuyeckas paboTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHIIBI,
KOA(QQHUIMEHT MOJIE3HOTO JIEHCTBUS MEXaHW3MOB, KHHETUYECKash M MOTCHIMANbHAS YHEPTus), U
OIMCaHWU MPABUIIBHO TPAKTOBATh (PU3MUYECKHUI CMBICI UCIIOJIb3YEMbIX BEIMUYUH, UX 0003HAUYEHUS U
eIMHUIBl (U3NYECKUX BEIMYMH, HAXOIUTh (OPMYIIBI, CBA3BIBAIOIIME [aHHYIO (PU3NUYECKYIO
BEIMYMHY C JAPYIMMH BEIMYMHAMHU, CTPOUTH Ipa@UKH H3YyYEHHBIX 3aBUCUMOCTEH (u3nueckux
BEJIMYNH;

XapakTepu3oBaTh CBOMCTBA Tel, (pU3MUYECKHe SIBIEHHS U IMPOLECCHl, UCIONb3Ys IpaBUIIa
CIIO)KEHMsI CWJI (BIOJIb OJIHOM IpsiMoii), 3akoH I'yka, 3akoH [lackans, 3akoH Apxumena, MpaBUiIo
paBHOBecHs pblyara (0J10Ka), «30JI0TO€ MPaBUWIO» MEXAHUKHU, 3aKOH COXPAaHEHMsS MEXaHUYECKOM
SHEPIUH, MPH ITOM JaBaTh CIOBECHYIO (POPMYJIMPOBKY3aKOHA M 3alMCHIBATh €M0 MAaTEMaTHYECKOE
BBIPa)KEHUE;

OOBSICHATh (pU3MUYECKHE SBIEHUS, TPOLECCHl W CBOMCTBa TeJl, B TOM YHCIE WU B
KOHTEKCTE CUTyalul IPAaKTUKO-OPUEHTHUPOBAHHOTO Xapakrepa: BBISIBIISATh
MIPUYMHHO-CJICICTBCHHBIE CBSI3M, CTPOMTH OOBSICHEHHWE U3 1-2 JOrMYECKHX IIaroBC OMOPOMH
Ha 1-2 u3y4eHHbIX CBOMCTBA (PU3NUECKUX SBICHUH, PU3NUECKUX 3aKOHA WIN 3aKOHOMEPHOCTH;

pemaTh pacuéTHble 3a1a4u B 1-2 NeiicTBHSA, MCTIONB3Ys 3aKOHBI M (DOPMYJIIBI, CBS3BIBAIOIINE
¢du3nyeckue BEIMYMHBI: Ha OCHOBE aHajIM3a YCJIOBUS 3aJjaud 3alMChIBaTh KPaTKoe YCIIOBHE,
MOJICTABIISATh (PU3UUECKUE BETUYMHBI B (JOPMYJIBI U TMPOBOAMTH PACUYETHI, HAXOIUTH CIIPABOYHBIC
JlaHHBIE, HEOOXOJMMBbIE JUIs pellleHHs 3a/1a4, OL[CHUBATh PEATMCTUYHOCTD MOJYyYEHHOH (pu3nueckon
BEJINYMHEI;

pacrio3HaBaTh MPOOJIeMbl, KOTOPbIE MOKHO PEIIUTh HPU MOMOLIU (U3UUECKUX METO/IOB, B
ONMCAaHUU HCCIIEJOBAHMS BBIICNATH IPOBEPSAEMOE MPEANOIOKEHUE (TUIOTE3y), pa3iuyaTh U
MHTEPIPETHUPOBATh MOIY4YEHHBIN pe3yabTaT, HAXOAUThH OMIMOKU B XOJ€ ONbITA, JIeJIaTh BBIBOABI IO
€ro pe3yJbTaTaMm;

IPOBOJIUTH OIBITHI MO HAONIONEHHUIO (PU3NYECKUX SBICHUH WINM (PU3MUECKUX CBOMCTB Tell:
(dbopMyIHpOBaTh TPOBEpSIEMBIC TPEAINONOKEHHs, COOMPAaTh YCTAHOBKY M3 MPEIOKEHHOTO
00OpyZOBaHUs, 3alKChIBaTh XOJI ONbITAa M (OPMYIUPOBaTH BBIBOJABI; BBIIOJIHATH IMPSMBIE
U3MEpEHUs PacCTOSIHUS, BPEMEHHU, Macchl Tesla, 00bEMa, CHIIbI
U TeMIIepaTyphl ¢ UCHOIb30BAaHUEM aHAJIOTOBBIX U LU(POBBIX MPUOOPOB, 3aIMCHIBATh MOKAa3aHUS
MPUOOPOB C YUETOM 3aJaHHOMN aOCOMIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBOJUTHh HCCJIEOBAHUE 3aBUCUMOCTH OJHOU (U3MUYECKOW BEIMUYMHBI OT JPYrod c
HCIIOJIb30BAaHUEM MPSMBIX HU3MEPEHHH (3aBUCUMOCTH IYTH PaBHOMEPHO ABMXKYIIETOCS Tejla OT
BPEMEHHU JBWKEHMs Tela, CHIbl TPEHUs CKOJIbXEHHMs OT Beca Tena, KadecTBa 0OpabOTKU
MOBEPXHOCTEH TeNl M HE3aBHUCUMOCTH CHUJIbl TPEHHS OT IUIOUIAJM CONPUKOCHOBEHHUS TEJ, CHJIBI
YIPYTOCTH OT YAJUHEHUS NPYKUHbI, BEITAIKUBAIOIIEH CHUJIBI OT 00bEMa MOrpyKEHHOHN YacTu Tena
U OT IJIOTHOCTH JKUIKOCTH, €€ HE3aBHCHMOCTH OT IUIOTHOCTH Teja, OT TJIyOMHBI, Ha KOTOPYIO
MOTPY>KEHO TeJOo, YCIOBUH IJIaBaHUs TeJ, YCIOBHM paBHOBECHS pblyara M OJOKOB, y4acTBOBaThb B
IUTAHUPOBAHUM Y4€OHOTO HCCIIEOBaHMsI, cOOMpaTh YCTAHOBKY M BBINOJHATh U3MEPEHHUS, CIETYs
NPE/UIOKEHHOMY IUIaHy, (PUKCHpPOBATh pE3yNbTaThl MOJIYYEHHOW 3aBUCUMOCTH (PU3HMUECKUX
BEJIMYMH B BHUJE MPEAJIOKEHHBIX TaOMUI] ¥ TrpaduKoB, JeiaThb BBIBOABI IO pe3yjbTaTaM
UCCIIEIOBaHMS;

MIPOBOAMTH KOCBEHHBIE U3MEPEHUS (U3NYECKUX BEIMYUH (TJIOTHOCTH BELIECTBA JKUJIKOCTH U
TBEPIOTO TeNla, CUIa TPEHUS CKOJBbKEHHs, JaBJICHME BO3/1yXa, BBITAJKUBAIOIIAS CHIIA,
JecTByIOIasi Ha MOTPYXKEHHOE B JKUIKOCTh TeNI0, KOA(P(UIIMEHT MOJIE3HOr0 JEUCTBUS MPOCTHIX
MEXaHU3MOB), cJenys MPeIOKEHHOW HWHCTPYKUMH: IpPHU BBINOJIHEHUH HW3MEpPEeHUuH cobuparb
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY U BBIUMCIISATH 3HAUEHHE UCKOMOW BETTMYHHBI;

co0uro1aTh MpaBHiia TEXHUKH 0€30MacHOCTH MpH padoTe ¢ 1ab0opaTOPHBIM 000PYA0BAaHHEM;



yKa3bpIBaTh MPUHLUIBI JEHCTBUS NMPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECBHI, TEPMOMETP,
JUHAMOMETp, COOOILAOIINECS COCYIbl, OapoMeTp, pblyar, MOABWKHBIA M HEMOABI)KHBIN OJIOK,
HAKJIOHHAS MJI0CKOCTb;

XapaKTepU30BaTh MPUHIUIBI ACHCTBUS W3YYEHHBIX MPUOOPOB M TEXHUUYECKUX YCTPOMCTB C
OTOPO Ha MX OMHUCAHU (B TOM YHCIE: NOIIMIUITHUKHN, YCTPOMCTBO BOJOMPOBOA, THAPABINIECKUNA
rpecc, MaHOMETp, BBICOTOMEp, IMOPILIHEBOM HACOC, apeOMETpP), UCIOJb3Ysl 3HAHHUS O CBOMCTBaX
(bu3NUeCKUX SIBICHUH U HEOOXOIUMbIE (PH3MUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

MPUBOJIUTH MPUMEPHI (HaXOAUTh MHGOPMAIUIO O MPUMEPAX) MPAKTUYECKOTO MUCIOIb30BAHUS
(¢u3N4YeCKUX 3HAHWH B TMOBCEIHEBHOW XU3HU ISl oOecredeHns 0e30MacHOCTH MpU OOpaleHnH ¢
npubopaMd U TEXHUYECKUMHU YCTPOMCTBAMH, COXpPAHEHHS 3[0pPOBbsi W COONIONEHUS HOPM
HKOJIOTHYECKOT0 OBEICHUS B OKpY KaroIencpese;

OCYIIECTBIISITh OTOOpP MCTOYHMKOB HH(popmanuu B VHTepHeTe B COOTBETCTBUU C
3aJJaHHBIM MTOMCKOBBIM 3alIPOCOM, Ha OCHOBE MMEIOIIUXCS 3HAHUNA U MyTEM CPaBHEHHUS Pa3INIHBIX
HMCTOYHUKOB BBLICNATH WH(GOpPMAIMIO, KOTOpas SBISETCS MNPOTUBOPEUYMBOM WM MOXKET ObITh
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh TMPH BBINOJHEHUH Y4YEOHBIX 3aJaHUil HAyYHO-MOMYJISIPHYIO JIUTEPATYpPy
(bU3NIECKOTO CoepKaHMsl, CIIPaBOYHBIE MaTepUabl, pecypchl cetu IHTepHeT, BIafeTh npuémMamMu
KOHCIIEKTUPOBAHUSA TEKCTa, MpeoOpa3zoBaHus HHGOPMAIIMHN U3 OJJHON 3HAKOBOW CHUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIE KpAaTKHWE IHMCHbMEHHBIE M YCTHBIE COOONICHWS Ha OCHOBE 2-3
MCTOYHUKOB MHGOpMaIuu (GPU3HUECKOTO COJEP>KaHuUs, B TOM YHCIIE MyOIUIHO
JenaTh KpaTKue COOOIICHHS O pe3yibTaTaxX MPOEKTOB WM y4eOHBIX HCCIENOBaHHN, MPH 3TOM
IrPaMOTHO UCHOJb30BaTh M3yYEHHBI MOHSITUHUHBIN ammapar Kypca (U3MKH, COMPOBOXKAATH
BBICTYIUICHHE IIPE3CHTALUEH;

IIPY BBITIOJTHEHUH Y4€OHBIX IPOEKTOB U UCCIICJOBAHUI paclpeaesiTh 00s3aHHOCTHB TPYIIIE B
COOTBETCTBHUH C IMOCTABJICHHBIMH 33/1a4aMH, CIICUTD 32 BBHITIOJHEHUEM TUIaHA ICHCTBUM, aJIeKBaTHO
OLICHUBAaTh COOCTBEHHBIM BKIAJ B JCSATENBHOCTh TPYIMIbI, BBICTPAUBATh KOMMYHHUKATHBHOE
B3aMMOJICHCTBHE, yUYUTHIBAsI MHEHHE OKPYKAIOIIHX.

K koHny oOyuyeHuss B 8 kjacce mpeaMeTHbIE pe3yJbTaTbl Ha 0Aa30BOM YpPOBHE JOJKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTH Y O0OYUAIOLIUXCS YMEHUI:

UCIIOJIb30BaTh MOHATHS: Macca M pa3Mepbl MOJIEKYJI, TEIJIOBOE JIBUKEHNE aTOMOB U MOJIEKYI,
arperaTHble COCTOSIHMSI BEIECTBA, KpHCTANIMYECKUE M aMop(dHbIe Tesa, HACHILEHHBIH |
HEHACBIIICHHBIA TMap, BJIAXKHOCTb BO3JyXa, TeMIEpaTypa, BHYTPEHHSsS DSHEPIUs, TEIJIOBOU
JBUTATEIb, JJIEMEHTApPHBIA DIIEKTPUYECKUM 3apsl, DJJIEKTPUUYECKOE II0JIe, TPOBOJHUKH U
TUBJIEKTPUKHU, TTOCTOSIHHBIN 3JIEKTPUUECKUN TOK, MarHUTHOE TIOJIE;

pasnuyath SBJIEHUS (TEIUIOBOE paclIMpeHHe U cXKaThe, TeIuloneperaya, TEIIoBOe
paBHOBECHE, CMauMBaHUE, KaNWUISPHbIC SBJICHUS, UCIIapeHHe, KOHJIEHCAlus, IUJIaBJICHHE,
KpUcTaju3anus (0TBepJeBaHMe), KUIIEHUE, TeIIoneperaya (TenIonpoBOIHOCTS,
KOHBEKIIMSI, N3ITy4EHHE), AIEKTPU3aLUs Tel, B3aUMOACHCTBUE 3apsAI0B, JEHCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKOE€ 3aMbIKAaHUE, B3aUMOACHCTBME MArHUTOB, [EHCTBUE MAarHUTHOIO IIOJS Ha
MIPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHasl MHAYKIIMS) IO ONUCAHUIO ux XapaKTepPHBIX
CBOWCTB M Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBICHUE;

pacro3HaBaTh IPOSIBICHUE U3YYEHHBIX (U3NYECKUX SBJICHHUI B OKpYXKaIOLEM MHpPE, B TOM
yuciae (U3NYecKHe SBJICHUS B NMPHUPOJE: MOBEPXHOCTHOE HATSDKEHUE W KalWJUIAPHBIC SBICHHS B
IPUPOJIE, KPUCTAJUIBI B NpHpoje, u3nydeHne CoiHIa, 3amMep3aHue BOJOEMOB, MOPCKHE OpH3BI,
o0pa3oBaHHe POCHI, TyMaHa, UHEs, CHEra, JJIEKTPUUYECKHE SBJICHUS B aTMocdepe, dIeKTPUIECTBO
KHUBBIX OPraHU3MOB, MarHUTHOE T0Jie 3eMJId, Apei( MOII0COB, POJIb MATHUTHOTO TOJIS AJIS )KU3HU
Ha 3emJie, IOJSIPHOE CUSIHUE, IIPH 3TOM MEPEBOAUTH NMPAKTHUECKYIO 337auy B y4eOHYIO, BBIICIATh
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKHU) (PU3UUECKUX SBICHHUIA;



OMKCHIBATh W3YYCHHBIE CBOWCTBA TeNl W (DU3MYECKHE SBICHUS, HCIONB3ySd (PUINYSCKUE
BEJIMYMHBI (TemIepaTypa, BHYTPEHHSSI SHEPrus, KOJUYECTBO TEIUIOTHI, YZEJIbHas TEII0OEMKOCTh
BEIIECTBA, yJe/IbHAS TEIUIOTA IUIABJICHMS, YCIbHAS TEIJI0Ta Mapoo0pa3oBaHusl, yIAelIbHAs TeIIOTa
CrOpaHus TOIUIMBA, KOA()(PUIMEHT MOJE3HOTr0 ICHCTBUS TEMJIOBOW MAIlIMHBI, OTHOCHTENIbHAs
BJIQKHOCTb BO3[yXa, OJJIGKTPUYECKUI 3apsl, CHJIA TOKA, JJIEKTPUYECKOE HAIPSIKEHUE,
CONPOTHUBIICHUE TMPOBOJHHUKA, YAEIbHOE CONPOTHUBJICHHE BEIIECTBAa, paboTa M MOIIHOCTh
ANEKTPUYECKOTO TOKA), TIPU OMKCAHUU MPABUIHHO TPAKTOBATH (PH3UUECKHIA CMBICT UCIIOJIb3yEeMbIX
BEJIMYMH, O00O3HAUEHUS U EAUHHIIBI (PU3UYECKHX BEIMYUH, HAXOAUTh (POPMYJbI, CBS3bIBAIOLINE
JaHHYI0 (U3NYECKYI0 BEIUYHMHY C JPYTUMH BEIMYMHAMH, CTPOUTH TpadUKH W3YYIEHHBIX
3aBUCHUMOCTEH (PU3NYECKUX BEIHYMH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBICHUS W MPOLECCHI, UCIOIb3YsI OCHOBHBIC
MOJIOKEHUS MOJIEKYJISIPHO-KHHETUYECKOH TEOpUU CTPOEHHUS BEIIECTBA, MPUHIUI CYNEPIO3ULIUU
noJie (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsna, 3akoH Oma s ydacTka IenH,
3akoH Jlxoyns—JleHna, 3akoH COXpaHEHHs] PHEPTUU,IPH STOM JaBaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA U 3aIIMChIBaTh €r0 MaTEMaTUYECKOEBBIPAXKECHHUE;

OOBSACHATH (PU3UYECKUE MPOLIECCHl M CBOMCTBA TEJd, B TOM YHUCJIE U B KOHTEKCTE CUTYyalui
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATh MHPUUYMHHO-CIIC/ICTBEHHBIC CBS3H, CTPOUTH
oOBsicHEeHHEe U3 1—2 JOTrMYecKuX IIaroB C OMOpPOM Ha 1—2 M3y4EHHBIX CBOWCTBA (PUIUYECKUX
SIBJIGHUH, (PU3NYECKUX 3aKOHOB MUJIM 3aKOHOMEPHOCTEI!;

pemaTte pacuéTHbIC 3aauu B 2—3 JACHCTBUS, UCIIONB3YS 3aKOHBI U (POPMYIIbI, CBSA3BIBAIOIINE
¢u3nveckre BEIMYMHBI: HA OCHOBE aHaJIM3a YCJIOBUS 3aJaydl 3alHChIBaTh KPaTKOE YCIIOBHE,
BBISIBJISITH HEIOCTATOK JAHHBIX JIJISl pEeUICHHs 3a1a4u, BRIOUPATh 3aKOHBI U ()OPMYIIbI, HEOOXOIUMBbIE
s €€ pelIeHus, IPOBOJUTH Pacu€Thl M CPaBHUBATHIIONYYCHHOE 3HAYeHNE (DPU3NIECKON BETMYNHBI
C U3BECTHBIMU JAHHBIMU;

pacmo3HaBaTh NpPOOJIEMbI, KOTOPbIE MOXKHO PEHIMTH IMPH TOMOLIM (U3UIECKUX METOJOB,
UCIIONIb3YSl OINMCAHUE HCCIEOBAHUS, BBIIACIATH MPOBEpsieMOe MPEANOI0KEHUE, OICHUBATD
MPaBUIILHOCTH TOPSJIKA MPOBEICHUS HCCIICIOBAHUS, JIEIaTh BHIBOIBI;

MPOBOAMTH OMBITHI MO HAOMIOACHHUIO (DU3MUECKUX SBICHUN WM (PU3NYECKUX CBOWCTB TN
(KanmMJUTApHBIE SBJICHUS, 3aBHCUMOCTD JIABJICHUS BO3yXa OT €ro 00b&éMa, TeMIepaTypbl, CKOPOCTH
Mpoliecca OCTHIBAHUS U HArPEeBaHUS MPU M3IYUYECHUU OT I[BETA HM3ITydarolei (mormnomuraromeit)
MTOBEPXHOCTH, CKOpPOCTb UcHapeHus BOJIBI OT TEMIIEpaTyphl KUJIKOCTH U IUIoLanu eé
MOBEPXHOCTHU, AJIEKTPHU3aLUs TEA U B3aUMOJACIHCTBUE JIIEKTPUUECKUX 3aps/ioB, B3aUMOJIEUCTBUE
MMOCTOSTHHBIX MAarHWTOB, BU3YyaJIM3allMsl MAarHUTHBIX TIIOJICH ITOCTOSHHBIX MAarHWTOB, JEHCTBUS
MarHMTHOT'O TIOJISl Ha TTPOBOJHUK C TOKOM, CBOICTBA 2JIEKTPOMArH1Ta, CBOMCTBA AJIEKTPOIBUTATENS
MIOCTOSIHHOTO TOKa): (OpMYJIUpPOBaTh HPOBEPSiEMbIE MPEIIOJIOKEHUs, COOMpaTh YCTaHOBKY W3
MPEIOAKEHHOTO 000PYI0BaHUSs, OTIUCHIBATH X0/ OTBITa M (HOPMYIUPOBATHBBIBOIBI;

BBITIOJIHSITH TIPSIMBIE M3MEPEHUSI TEMIIepaTypbl, OTHOCUTEIHLHON BIAKHOCTH BO3/1yXa, CHIIBI
TOKa, HANPSDKEHUSI C MCIOJB30BAaHUEM aHAJIOTOBBIX MPUOOPOB M TATYMKOB (DU3MUECKUX BEIHYUH,
CpaBHMBATh PE3yJIbTAThl U3MEPEHUH C YUETOM 3aJJaHHOW a0COIIOTHON MOTPEIIHOCTH;

MPOBOANUTH HCCIEAOBAHUE 3aBUCUMOCTUA OJHOW (PU3NYECKOW BEIMYUHBI OT JIPYrod C
WCIIOJIb30BAaHUEM TIPSIMBIX U3MEPEHUN (3aBUCUMOCTH COIPOTHBIICHUS TPOBOJHUKAOT €ro JJIUHBI,
TUIONIA/IA TIOTIEPEYHOTO CEUEHHUS U YJENBbHOTO CONMPOTHUBIICHUS BEIIECTBA IPOBOJIHUKA, CUIIBI TOKA,
UYIIEro Yepe3 MPOBOJHUK, OT HANPSKEHUS Ha MTPOBOJAHUKE, UCCIIEIOBaHUE TIOCIIEI0BAaTENbHOIO U
MapajuIebHOTO COSAMHEHH MPOBOHUKOB): TNIAHUPOBATh HCCIIEIOBAHUE, COOMpPATh YCTAHOBKY U
BBITIOJIHATh M3MEPEHUs, CleAys MPEeAsIOKEHHOMY IUIaHy, (PUKCUPOBATh PEe3yNbTaThl MOTYyYECHHOU
3aBHCHMOCTH B BHJI€ TaOJIUIl U TpaUKOB, ATaTh BBIBOBI IO Pe3yabTaTaM HCCIEIOBAHUS;

MIPOBOJIUTH KOCBEHHBIC M3MEPEHUs (PU3NUECKUX BeTUIHH (yIeabHas TeII0EMKOCThBEIIECTRA,
COMPOTUBIIEHUE TPOBOJHMKA, pabdoTa U MOIIHOCTh AJIGKTPUYECKOTO TOKA): TUIAHUPOBATH
U3MEpeHus, coOUpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY, CII€Ays MPEIIOKEHHOW WHCTPYKUUHU, U
BBIYUCIIATH 3HAYCHHE BETTUYUHBI;



co0uro1aTh MpaBHiia TEXHUKH 0€30MacHOCTH MpH padoTe ¢ 1abopaTOPHBIM 000PYAOBAaHHEM;

XapaKTepHu30BaTh MPHHIUIGI ASHCTBHUSA M3YYEHHBIX NMPHUOOPOB M TEXHUYECKHX YCTPOMCTB C
OTOpPOM Ha MX OMHMCaHUs (B TOM YHUCIIE: CUCTEMa OTOIUICHHUS IOMOB, TUTPOMET), IapoBasi TypOHHa,
aMIIepMeTp, BOJBTMETP, CUYETYMK DIICKTPUYECKON SHEPIUH, DICKTPOOCBETHTENIBHBIC IPUOOPHI,
HarpeBaTeIbHbIe IEKTPONPHOOPHI (IPUMEPHI), STEKTPUIECKUE MPEIOXPAHUTEIH, HIEKTPOMArHuT,
ANIEKTPOJBUTaTEIb MOCTOSHHOTO TOKA), MCIIONB3Ysl 3HAHUS O CBOMCTBAX (PU3MYECKUX SIBICHUH H
HE00X0AUMBbIE (PU3NIECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOICTBA M HM3MEPHUTENBHBIC IMPUOOPHI IO CXeMaM
U CXEMaTHYHBIM PUCYHKaM (’KHJIKOCTHBIH TEPMOMETP, TEPMOC, IICUXPOMETP,TUTPOMETP, TBUTATEINb
BHYTPEHHETO CTOpaHUs, JJIEKTPOCKOI, PEOCTaT), COCTAaBISATH CXEMBl JJIEKTPHUECKHX LENel C
MOCJIeIOBATEIbHBIM M MapaUIeIbHBIM COSIMHEHUEM AIIEMEHTOB, pa3ifyasi YCIOBHbIE 0003HAYCHUS
3JIEMEHTOB 3JIEKTPUUYECKUX IIEeTICH;

NPUBOAUTH NMPUMEPHI (HAXOAUTh MHPOPMALIKIO O MPUMEpax) MPAKTUYECKOTO HCIOIb30BaHUS
¢bu3MUeCKUX 3HAHUH B TOBCETHEBHOM XHM3HU JUII oOecriedueHHs 0e30MacHOCTH IpH OOpalieHuu C
npubopaMl M TEXHUYECKUMHU YCTPOWCTBAMM, COXPAHEHUS 370pOBbS W COOJIOCHHS HOPM
HKOJIOTMYECKOTO TIOBE/ICHUS B OKPY)KAIOIIEH Cpere;

OCYIIECTBIISITh TIOMCK HWH(pOpManuu (U3NIECKOTO cojaepkaHus B VHTepHeTe, Ha OCHOBE
UMEIOLINXCS 3HAHUW M MyTEM CPaBHEHUS JOMOJHUTEIBHBIX HCTOYHUKOB BBLACIATH HH(OPMALHIO,
KOTOpAs SBISETCS IPOTHBOPEYMBON MIIM MOXKET OBITh HEJOCTOBEPHOMH;

UCIIOJIb30BAaTh TIPH  BBIIIOJIHEHWU YYEOHBIX 3aaHUil HAy4YHO-TIOMYJSPHYIO JIUTEPATypy
(bU3NIECKOTO CcoepKaHMsl, CIIPaBOYHBIE MaTepUabl, pecypchl cetu IHTepHeT, BiafeTh npuémMamMu
KOHCIIEKTHPOBAHMS TEKCTa, MpeoOpa3oBaHus HH(POPMAIMH U3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

co3laBaTh COOCTBEHHBIE IMCBMEHHBIE W KpaTKWE YCTHBIE COOOmIeHHs, 00001mas
UHQOPMAIMIO M3 HECKOJIBKUX HMCTOYHUKOB (DM3MUYECKOTO COICP)KAHHSA, B TOM YHUCIE ITyOINYHO
MPEJCTABIATh PE3yAbTAaThl MPOSKTHON MIIM MCCIIE0BATENBCKOM IEATEIBHOCTH, IPH 3TOM I'PaMOTHO
UCIIOJIb30BATh M3YYCHHBIN IMOHATUIHBIA ammapar Kypca (PU3HMKH, CONPOBOXKIATH BBICTYIUICHHE
MpE3EHTALNEN;

OpU  BBIIOJIHCHWM YYEOHBIX MPOCKTOB W HCCIIEAOBAaHUN  (DU3MYECKUX IPOLIECCOB
pacripenenars 00s3aHHOCTH B TPYIIE B COOTBETCTBHH C IOCTABICHHBIMH 33JauyaMH, CICIUTHh 3a
BBINOJIHEHUEM I1JIaHa IeHCTBUI U KOPPEKTUPOBATh €ro, aJeKBaTHO OLIEHUBATh COOCTBEHHBIN BKJIa/
B JISITENILHOCTH TPYIIIBI, BRICTPAUBaTh KOMMYHHKATHBHOE B3aMMOJCHCTBHUE, MPOSIBIISS TOTOBHOCTh
pasperatb KOH()IUKTHI.

K koHmy oOydeHus B 9 kJiacce mpeMeTHbIE pe3ylbTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
OTpaxkaTh c(hOPMUPOBAHHOCTH Y OOYUAIOIINXCSI YMEHUMN:

UCIIOJIB30BaTh  IMOHATHA: CHCTEMa  OTCYéTa, MarepuaJbHas TOYKA, TPAeKTOPHS,
OTHOCHUTEJIbHOCTh MEXaHMUYECKOTo JBIKEHUs, aedopmanus (ymnpyras, IIacTHYecKas), TpPEHHE,
LEHTPOCTPEMUTENIBHOE YCKOPEHHE, HEBECOMOCTh U EPErpy3KH, LIEHTP TAKECTH,a0COIOTHO TBEPI0E
T€J0, LEHTP TKECTH TBEPIAOrO Tejla, paBHOBECHE, MEXaHMUYECKHEe KoJeOaHus M BOJHBI, 3BYK,
MHOPA3BYK M YIbTPa3BYK, IJIEKTPOMArHWTHBIE BOJIHBI, IIKaja 3JEKTPOMAarHUTHBIX BOJH, CBET,
OJIM30PYKOCTh U J1aJIbHO30PKOCTb, CIEKTPbl UCIYCKAaHUS U TOTJIOLIEHUs, anb(a-, Oera- 1 raMMa-
U3JIy4E€HUS, U30TOIIBI, IACPHAs DHEPIeTHKA,

pa3iauyuath sBI€HHUsS (pPaBHOMEpPHOE U HEPaBHOMEPHOE MPSMOJIMHEHHOE JBUKEHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JABM)KEHHE, CBOOOIHOE IMajJieHHue Tell, pPABHOMEPHOE JBHKEHHE
M0 OKPY)KHOCTH, B3aUMOJIEUCTBUE TeJl, pEaKTUBHOE JBM)KEHME, KojeOaTelbHOE JBUKEHHE
(3aTyxarole M BBIHYXJCHHBIE KoJjeOaHHs), Pe30HAHC, BOJIHOBOE JIBWKEHHE, OTPaXKEHUE 3BYKA,
MPSIMOJIMHENHOE PAacIpOCTPaHEHUE, OTPAXKEHUE M IPEIOMIICHHE CBETA, IIOJIHOE BHYTPEHHEE
OTpaXEHHE CBETa, pa3jOXKEHHE OeJIoro CBeTa B CHEKTP U CJIOXKEHHE CHEKTPAIbHBIX I[BETOB,
JUCIIEPCUST CBETA, ECTECTBEHHAs pPaJuOaKTUBHOCTb, BO3HUKHOBEHHME JIMHENYATOrO CIEKTpa



U3JIy4yeHUs) N0 OINUCAHUIO X XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB, JEMOHCTPUPYIOLIMX
naHHOE (PU3HUECKOE SBJICHHE;

pacIio3HaBaTh MPOSBICHUE M3YUCHHBIX (PU3UYECKUX SBICHHHA B OKpY)KaolleM MHUpE (B TOM
yuciie (u3uueckue SBICHUS B MPUPOJE: MPUIUBBI U OTJIWBBI, ABIMKeHUE IiaHeT CoOJIHEeuHOM
CUCTEMBI, PEAaKTUBHOE JBMXEHHME JKUBBIX OpPraHU3MOB, BOCIPUSATHE 3BYKOB JKUBOTHBIMU,
3eMJIeTpACEHNE, CECMUYECKUE BOJIHBI, I[yHaMH, 3X0, [IBETa TeJl, ONTUYECKHE SBJICHUS B MPUPOJIE,
OuoJIOTHYECKOe JICHCTBHE BHIMMOIO, YIbTPA(pHUOIETOBOTO U PEHTTCHOBCKOTO M3IIyYCHHIH,
€CTECTBEHHBIN PaJMOaKTUBHBIN (DOH, KOCMHUYECKUE JIY4YH, PAJMOaKTUBHOE U3ITYYEHHUE MPHUPOIHBIX
MUHEPAJIOB, AEUCTBUE PaIMOAKTUBHBIX M3JIyUEHUI Ha OPraHU3M YEJIOBEKa), [P 3TOM IEPEBOAUTH
MPAKTUYECKYIO 3aJauy B Y4eOHYIO, BBIICNATH CYIIECTBEHHBIE CBOICTBa (MPU3HAKH) (HUBHYECKUX
SIBJIICHHI;

ONKCHIBATh H3YYECHHBIE CBOMCTBA Tel W (DU3MYECKHE SBJICHUS, HCIONb3yd (PU3NYECKUE
BEJIMYMHBI (CPEIHSAS U MTHOBEHHAs CKOPOCTb Tejla IPU HEPABHOMEPHOM JBMKEHHMM, YCKOPEHHE,
nepeMenieHne, myTh, YriioBasi CKOPOCTb, CHJIa TPEHUS, CHJIa YIIPYTOCTH, CUJIA TSKECTH, YCKOPEHHE
CBOOOJHOTO TaJeHUs, BeC Teja, HWMIYJIbC Tela, WMIYJIbC CHIIBI, MEXaHu4yeckas pabora u
MOIIIHOCTb, IMOTEHIIMANbHAS YHEPIHsl Teja, MOJHATOr0 HaJl MOBEPXHOCTHIO 3eMJIM, OTEHIMATbHAS
SHEpPrusl CXKATOW NPYKUHBI, KUHETUYECKasl SHEPrusi, MOJHAs MEXaHUuYecKas 3HEprus, Mepuo] U
YyacToTa KojeOaHuM, IJMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA, CKOPOCTh CBETA, OKA3aTelb
MPEJIOMIICHUS! CPEebl), IPU ONMMCAHUH MPABHIBHO TPAKTOBATH (DU3MUYECKHIA CMBICIT HCHOIB3YEMBIX
BEJIMYMH, 00O3HAUEHUS U €AMHUIBI (PU3UYECKHX BEIUYUH, HAXOAUTHh (DPOPMYIBI, CBSI3BIBAIOIINE
JaHHYIO (HU3UYECKYI0 BEIMYMHY C JAPYTUMH BEIMYMHAMH, CTPOUTh TpapuKd HU3Yy4EHHBIX
3aBHUCHUMOCTEH (PU3NYECKUX BEIUYUH;

XapaKTepu30BaTh CBOWCTBA TeJ, (U3UUECKUE SIBICHHS M MPOIECCHI, HUCIONB3YS 3aKOH
COXPAaHEHUS JHEPruH, 3aKOH BCEMHUPHOTO TATOTEHUS, MPHUHIMII CYNEPHO3UINH CUJ, MPHUHIIUII
OTHOCHUTENbHOCTHU ['anuest, 3akoHbl HbI0TOHA, 3aKOH COXpaHEHUs UMITYJIbCA, 3aKOHbBI OTPAXKEHUS U
MIPEJIOMIICHUS] CBETA, 3aKOHBI COXPAHEHUS 3aps0BOI0 M MAaCCOBOT'O YHCEI MPH SACPHBIX PEaKlusX,
IIpU 3TOM [1aBaThb CJIOBECHYIO (OPMYJIUPOBKY 3aKOHAa M 3alUCBIBATh €ro MaTeMaTUYECKOE
BBIPXCHHE;

OOBSICHATH (PH3MUECKUE MPOIIECCHl M CBOWCTBA TEJ, B TOM YHUCIIE U B KOHTEKCTE CHUTYallHi
IIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISABIATH IPUUYMHHO-CIIECICTBEHHBIE CBS3H, CTPOMTH
0o0bsicCHEeHHEe M3 2-3 JIOTUYECKUX IIaroB ¢ OMmopoil Ha 2-3 M3y4YEHHBIX CBOMCTBAa (PU3MUECKUX
SABJICHUH, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacd€THbIe 3a7auu (OMUpAIOUIMecs Ha CHUCTeMy M3 2—3 ypaBHEHHMIiA), HCIIOJB3YS
3aKOHBI U (OPMYIJIbI, CBsI3bIBaONINE (U3NYECKUE BEJIMUMHBI: Ha OCHOBE aHAJIM3a YCJIOBUS 3aJadu
3aMMChIBaTh KPATKOE YCJIOBHE, BBIABIATH HEJOCTAIOLIME WIM H30BITOYHBIE JAaHHbBIE, BHIOMpPATh
3aKOHbl M (OpPMYIJbI, HEOOXOIUMBIE Uil peIIeHUs, MPOBOIUTH pacuéTsl M OLEHHUBATh
PEATMCTUYHOCTH MOJIYYEHHOI'O 3HAaU€HUS PU3NYECKONBETNYNHBL;

pacrio3HaBaTh MpOOJIEMBl, KOTOPbIE MOXXHO PEIIUTh HPU MOMOIIM (PU3MUYECKUX METOJIOB,
UCIIOJIb3YSl OIMCAaHUE HCCIIEOBAaHUS, BBIICIATH MPOBEPSIEMOE MPEANOI0KEHUE, OLIEHUBATh
IIPaBWIBHOCTh IOpPSAJKAa IPOBENCHUS MCCIEAOBAaHUA, J€lIaTb BBIBOJBI, HWHTEPIPETUPOBATH
pe3ysbTaThl HAOJIOIEHUH U ONIBITOB;

IPOBOJUTH OMBITHI 10 HAOMIONEHUIO (U3NYECKUX SBICHUN WM (PU3NYECKUX CBOWCTB Tell
(u3yuenue BTOporo 3akoHa HbIOTOHA, 3akOHa COXpaHEHHUs HHEPruH, 3aBUCHUMOCTh IEpHoja
KoJIeOaHUH MPY>KUHHOTO MasiTHUKA OT MAacChl TPy3a U >KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYIbI MaJbIX KOJeOaHWM, MPSIMOJUHEHHOE pPACIpPOCTPAHEHHE CBETAa, Pa3joKEeHHE OeJoro
CBETa B CIEKTpP, U3yu€HHE CBOICTB M300pa)keHUs B IUIOCKOM 3€pKajie M CBOHCTB M300pakeHUs
npenMera B coOuparole JinH3e, HaOII0AeHUE CIUIOIIHBIX U JIMHEWYaThIX CHEKTPOB H3IYUYECHHS):
CaMOCTOSITENIbHO COOMPAaTh YCTAaHOBKY M3 M30BITOYHOTO Habopa OOOpYAOBaHUS, OMHUCHIBATH XOJ
OTIbITa U €ro pe3yibTaThl, GOPMYIUPOBATH BHIBOJIBI;



IPOBOJIUTH NMPH HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEPEHUH, ONpeenss cpeiHee 3HaYCHHE
n3MepsieMol BenMuuuHbI ((POKYCHOE pacCTOSHHE COOMPAOIICH JIMH3BI), 00OCHOBBIBATH BBHIOOD
crnioco6a u3MepeHus (M3MepUTeNbHOro Ipudopa);

IPOBOJUTH MCCIEIOBAHNE 3aBUCUMOCTEH (PM3MUYECKUX BEIMYUH C MCIIOJIb30BAaHHEM MPSIMbIX
M3MEpeHui (3aBUCUMOCTH IMYTH OT BPEMEHU NPH PaBHOYCKOPEHHOM JBIDKECHHM 0€3 HayalbHOU
CKOpOCTH, Ilepuoja KoueOaHni MaTeMaTH4eCKOro MasiTHUKAa OT JUIMHBI HUTH, 3aBUCUMOCTH YIJa
OTPaXEHHsI CBETa OT YyIJIa MaJeHus MW Yrjia MpeJOMJICHUs OT yIjla HaJeHus): IUIaHHpOBaTh
HCCIIeIOBAaHUE, CAMOCTOSITEIbHO COOMpaTh YCTaHOBKY, (PMKCHpPOBATH pE3yJbTaThl IMOJIY4YE€HHOU
3aBUCUMOCTH (PM3MUECKUX BEIMYUH B BUJE TAOIUI] U TPaHKOB, JeNIaTh BBIBOJBI 110 pe3yJbTaTaM
HCCIIEI0BaHMS;

POBOJUTH KOCBEHHBIE M3MEPEHUsI (PU3MUECKUX BEIWYHMH (CPEIHss CKOPOCTh M YCKOpPEHHE
TeJa MpU PABHOYCKOPEHHOM JIBM)KEHUH, YCKOPEHUE CBOOOJHOIO MaACHMS, KECTKOCTh MPYXKHHBI,
KOO(Q(QHUIUEHT TPEHUS CKOJIbKEHHS, MEXaHW4yecKas paboTa W MOIIHOCTh, YacTOTa WU MEPUOJ
KoJIe0aHUH MaTeMaTU4ecKOro U MPYXUHHOTO MasTHUKOB, ONITUYECKasl CHila COOMpAIOIIEH JIMH3bI,
panuoaKkTUBHBIN (DOH): IUIAHUPOBATH H3MEPEHUs, COOMPATh HKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BBINOJIHATh M3MEPEHMs, CIeAYs MPEAJIOKEHHON MHCTPYKIMM, BBIYMCIATH 3HAYCHUE BEJIUYMHBI U
aHAJM3UPOBATh MOJTyYCHHBIE PE3YIbTATHI C YIETOM 3aJaHHON MOTPEITHOCTH U3MEPEHHI;

coOuIro1aTh MpaBuiia TEXHUKH 0€30M1acHOCTH MpH paboTe ¢ 1abopaTOPHBIM 000PYA0BAaHHEM;

pa3nuyaTh OCHOBHBIE MPH3HAKH W3YYEHHBIX (M3WYECKHX MOJEJICH: MaTepHuaibHas TOYKa,
a0COJIIOTHO TBEP/OE TENO, TOUCUHbIM MCTOUHUK CBETA, JIyd, TOHKAas JIMH3A, IUIaHETapHas MOJElb
aToMma, HyKJIOHHasi MOJIEJIb aTOMHOTO $S1/1pa;

XapakTepu30BaTh MPUHIUIbBI JEHCTBUS M3YyYEHHBIX MPUOOPOB U TEXHUUYECKUX YCTPOMCTB C
OMOpoil Ha WX OmucaHus (B TOM 4YHCIE: CHOUAOMETP, AATYMKU MOJIOKEHHS, PACCTOSHUS H
YCKOPEHHUs, pakera, »3XOJO0T, OYKM, HEepuckorn, ¢oroamnmnapar, ONTHYECKUE CBETOBOJBI,
CIIEKTPOCKON, JO3UMETp, Kamepa BuibcoHa), HWCHONB3ys 3HAHHUIO CBOMCTBAX (PU3MUYECKHUX
SBJICHUH U HEOOXOqMMble (PU3HUYECKHE 3aKOHOMEPHOCTH;

UCTIOJIB30BAaTh CXEMbl M CXEMAaTHYHBIE DPHUCYHKH H3YyYCHHBIX TEXHUYECKHX YCTPOMCTB,
M3MEPUTENbHBIX MPUOOPOB M TEXHOJOTMYECKUX MPOLIECCOB MPHU PELICHUH Yy4eOHO-IIPAKTHYECKUX
3ajad, ONTHUYECKHE CXEMbl ISl TOCTPOSHHS H300paXCHUUB IUIOCKOM 3epKaje U COOMparomie
JIMH3E;

NPUBONUTH MPUMEPHI (HAXOAUTh WHPOPMAIIHIO O MPUMEpax) MPaKTUIECKOTO HCIOIB30BaAHUS
(Gu3NUeCcKUX 3HAHWH B MOBCEIHEBHOW XU3HU AJIs o0ecredeHus 0e30MacHOCTH MpU oOpalleHHH ¢
npubopaMH W TEXHHUYECKUMH YCTPOWCTBAMH, COXPAaHEHHS 3J0POBbS U COONIONEHHS HOPM
HKOJIOTHYECKOTO0 MOBEICHUS B OKpY»Karolieicpee;

OCYIIECTBIISATh ~ MOWMCK  HWH(popMamuum  ¢Pu3MUecKoro  coaepkaHuss B MHTepHeTe,
CaMOCTOSITENTbHO (OPMYJIHMPYsl MOUCKOBBIN 3arpoc, HaXOAUTh MYTU ONpEAENCHHUs JOCTOBEPHOCTU
MOJTyYEHHOH MH(OpMAIK HAa OCHOBE MMEIONINXCSl 3HAHUH U JTOTIOJHUTEIBHBIX HCTOYHHKOB;

UCMOJIb30BaTh MpPU BBIIOJIHEHUH Y4YeOHBIX 3aJaHUN HAYYHO-TIOMYJISIPHYIO JIUTEPaTypy
(bU3NIECKOTO CoepKaHMs, CIIPaBOYHBIE MaTepUabl, pecypchl cetn IHTepHeT, BiafeTh npuémMaMu
KOHCIIEKTHPOBAHUS TEKCTa, Ipeodpa3zoBaHus HHGOPMALIMU U3 OHOM 3HAKOBOM CHCTEMBI B IPYTYIO;

co3/aBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE HWH(pOpMarum u3
HECKOJIbKUX HCTOYHUKOB (PU3MUECKOro COJepKaHus, MyOIUYHO TPEACTaBIATh pe3yabTaThl
MIPOEKTHOM WIIM MCCIIEIOBATEIbCKON JESITETEHOCTH, TIPYU STOMTPaMOTHO HCIIOB30BaTh M3YYEHHBIN
MOHATUIHBIN anmnapaT u3y4aeMmoro paszena (GU3MKU U COIPOBOXKIATh BBICTYIUIEHUE MPe3eHTaen
C y4€TOM 0COOCHHOCTEH ayIUTOPHH CBEPCTHUKOB.



BUABI AEATEJIBHOCTH OBYYAIOIIUXCSH, HAITPABJIEHHBIE HA TOCTUKEHHUE
PE3YJIbTATA:

| — BUABI 1€ATEILHOCTH €O CJI0BECHOM (3HAKOBOW) OCHOBOIA:
Crnymranue oObsICHEHUN yUUTEIIS.

Crnymanue U aHanu3 BBICTYIIEHUN CBOMX TOBAPHILEH.
CamocrosiTenbHast paboTa ¢ y4eOHUKOM.

Pabora ¢ Hay4HO-TIOMYJISIPHON TUTEPATYPOIA.

OT160p U cpaBHEHHE MaTepUasa M0 HECKOJIbKUM UCTOYHUKAM.
Hanucanue pedeparoB u T0KIaI0B.

BriBon 1 goKazaTenscTBO GopmMyI.

Ananu3 Gpopmyi.

Pemennie KOTM4YECTBEHHBIX U KAYECTBEHHBIX 3a/1a4.

0. CuctemaTtu3zanus yaueOHOTO MaTepurania.

Il — BUABI 1eATEJHLHOCTH HA OCHOBE BOCIIPUSITHS 3J1€MEHTOB el CTBUTEIbHOCTH:
Habnronenue 3a 1eMOHCTpALIUSIMH YUUTEIS.

[IpocMoTp yuebHbBIX PUITEMOB.

Amnanu3 rpadukoB, TaOIHII, CXEM.

O0bsicHeHrEe HAOIIOJAEMBIX SBJICHUI.

N3yuenue ycrpoiicTBa MpuOOPOB [0 MOAEIISAM U YEPTEKaAM.
AHanu3 npoOIEeMHBIX CUTYaIIHiA.

Il — BUBI 1eATEbHOCTH ¢ MPAKTHYECKOI (ONBITHOI) OCHOBOI:
PaGora ¢ KuHEMaTHYeCKUMH CXEMaMH.

Pemienue skcriepuMeHTaTBHBIX 3a/1a4.

PaGora ¢ pa3naTouyHbIM MaTEpPHATIOM.

CO6op u knaccuduKays KOJUICKIIMOHHOTO MaTepuaa.
COopka AIeKTpUYECKUX Lernei.

H3mepenne BennyuH.

[TocTaHOBKa OMBITOB JAJISl AEMOHCTPALIMU KJIaccy.
[TocraHoBKa (PpOHTANBHBIX OIBITOB.

BeinonHenue GppoHTanbHBIX J1AOOPaTOPHBIX padoT.

0. BrisBiienne u yctpaHeHHue HEMCIIPABHOCTEH B MpUOOpax.

11. Pazpa®oTka HOBBIX BApMAHTOB OMbITA.

12. [TocTpoeHne THITOTE3Bl HA OCHOBE aHAIN3a UMEIOINXCS JaHHBIX.
13. PazpaboTka 1 mpoBepka METOAUKH SKCIIEPUMEHTATBHOI paboThI.
14. [IpoBenenune nccneaq0BaTeIbCKOro 3KCIEPUMEHTA.

RO ~NoTOR~WLNE

RBOoo~NooORrWOWDEPEZOORWNE

YYET PABOYEH ITPOT'PAMMBI BOCIIUTAHUS

VYuebubiit mpenmer «@Dusuka» npenMeTHor o0xacté «EcTecTBEeHHO-HAy4YHBIE MPEIMETHI»
M3ydJaeTcsl Ha YPOBHE CPEIHEro O0IIero oopa3oBaHus B Ka4eCTBE 00s3aTELHOIO Tpeamera B 7-9-x
KJlaccax.

N3ydyenne npeamera Kak 4acTh MPeAMETHON oOnactu «ECTeCTBEHHO-HAYYHBIE TPEIMETHI»
OCHOBAaHO Ha MEXIMPEJAMETHBIX CBs3SIX ¢ mpeameramu: «Xumusy», «buonorusy», «Anredpay,
«"eomeTpusi» u ap.

BocnurarensHbii moTeHIMan npeamera «dusnkay peanusyercs yepes:
- YCTaHOBJIEHUE JOBEPUTENbHBIX OTHOLIECHUH C 00yYarOIIMMHUCS, CIIOCOOCTBYIOIIUX MO3UTUBHOMY
BOCTIPUATHIO OOYyYaroOMUMUCS TpeOOBaHM M TPOChO yduTeNs, MPUBICYCHUIO MX BHUMAHUS K
o0cyxmaemMoii Ha ypoke HHGOpPMAIINK, aKTUBU3AIMH X ITO3HABATEIIBHOU JIEATEITLHOCTH;



- MOOYXJeHHe O00ydJarolmMXcsi COONI0IaTh Ha YPOKE OOIICTIPHHSTHIE HOPMBI MOBEACHUS, MpaBUIIa
OOIIEHHSI CO CTapmMMH (MEeJarornyecKuMu pabOTHUKAaMH) M CBEPCTHUKAMHU (00ydaromuMucs),
MPUHIUTIBI y9eOHOM AUCIUTUTMHBI U CAMOOPTaHU3AIHH;

- IPUBJICYCHUE BHUMAaHUs O0yYarOIIMXCS K IEHHOCTHOMY acleKTy M3Y4aeMbIX Ha ypOKax SIBIICHHI,
HCIIOJIb30BaHUE BOCIIUTATEIILHBIX BO3MOXKHOCTEH pazjiena yepes mo00p COOTBETCTBYIOLIHX 3a/1ay;

- IPUBJICYCHUE BHUMAaHUs O0yYarONMXCS K IEHHOCTHOMY acleKTy M3Y4aeMbIX Ha ypOKax SIBIICHHI,
UCIIOJIb30BAHUE BOCHHUTATEIBHBIX BO3MOXHOCTEH COJEp)KaHHs y4eOHOro mpeaMeTa uepes
JEMOHCTPAIMIO 00YYaIOIIMMCSI TIPUMEPOB OTBETCTBEHHOTO, TPAXKIAHCKOTO MOBEACHUS, TIPOSIBICHUS
YeJIOBEKOTIOOUS U TOOPOCEPACYHOCTH, Yepe3 MOoA00p COOTBETCTBYIONIUX TEKCTOB TSl YTCHHS, 33129
IUISL peIICHNs, TPOOJIEMHBIX CUTYallUi Uil 0OCYKICHUS B KJIacce;

- IPUMEHEHHUE Ha YPOKaX UHTEPAKTUBHBIX (POpPM pabOThI ¢ 0OYUAIOIIMMHUCS: WHTSIUICKTYAIbHBIX UI,
CTUMYJIMPYIOIIMX TO3HABATEIbHYIO MOTHBALMIO OOYYAIOMIUXCS; JUCKYCCHH, KOTOpBIE JaoT
00yYaroIMMCsl BO3MOKHOCTh MPHOOPECTU OMBIT BEACHUS KOHCTPYKTHBHOTO IHAJIOra; TPYIIIOBOM
paboThI WK paboTHI B TIapax, KOTOPhIC y4aT 00YYArOIIMXCsl KOMaHIHOW paboTe U B3aMMOJICHCTBUIO C
IPYTUMHU 00YYaIOIIUMHUCS;

- WHUIMUPOBAaHHE W TIOMJICPIKKY HCCICIOBATEIILCKOM JIESITEIbHOCTH OOYYalOIIMXCsl B paMKax
peanm3aiii UMH J1a0OPaTOPHBIX paboT, Y4TO AACT OOYYAIONIMMCS BO3MOXKHOCTH MPUOOPECTH HABBIK
CaMOCTOSITETIBHOTO PEIICHHSI TEOPETUIECKOM TPOOIIEMbI, HABBIK YBOKUTEIBHOTO OTHOIICHUS K TYXKHM
UIesM, apryMEHTUPOBAHUS U OTCTAMBAHUSI CBOCH TOUKHU 3PEHHST;

- BKJIIOYCHHE B YPOK HIPOBBIX IMPOIEAYpP, KOTOPbIE IOMOTAIOT MOAJICPKATh MOTHBAIIUIO
O0yJaroIUXCs K MOJIYYCHUIO 3HAHWN, HATAXWUBAHUIO TTO3HUTUBHBIX MEKIMYHOCTHBIX OTHOIICHUH B
KJIacce, IOMOTalT YCTAHOBJICHUIO I0OpOsKeNIaTeIbHOM aTMochepbl BO BpeMst ypoKa.

KOJMYECTBO ONEHOYHBIX ITPOLEAYP:

Buna padorsl KoaunuyecTBo
7 kaacc 8 kaacc 9 kiacc
CrapToBas quarHoctuueckas pabota 1 0 0
KoHTposabHbIe paboThl 3 2 2
JlabopaTopHbie pabOThI 9 11 8
HToroBast KOHTpOJIbHAs paboTa 1 1 1
3aueTsl 2 2 2
UTOI'O 16 16 13




TEMATHYECKOE INTAHUPOBAHHUE
7 KJIACC

KosauuyectBo 4yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM KOHTDOJILHBIE (uu¢posbie)
Ne n/m P P JlaGopaTtopHbie
NporpamMmbl Bcero pa6oTsi / ABOTLL odpa3oBaTejibHbIE
3a4eThl P pecypcsl
Pa3nen 1. ®u3uka u eé pojib B NO3HAHUHM OKPY:KAKOIIEr0 MHUPa
1.1 ®duznka — HayKa O IPHPOJIC 2
12 o ) 1 1 bu6mmoreka [IOK
. W3WYCCKUC BEITMYNHBI
https://m.edsoo.ru/7f416194
1.3 EcTecTBeHHO-HAY4YHbIN METOJ O3HAHUS 2
Hroro o pasneny 6
Pa3nes 2. [leppoHayaibHbIe CBeICHUS] O CTPOEHHUH BellleCTBa
2.1 CrpoeHue BemiecTBa 1
29 JIBM>KeHUE U B3aMMOJICHCTBUE YaCTHII 5 1 1 bubauoreka [LIOK
' BEILIECTBA https://m.edsoo0.ru/7f416194
2.3 ArperaTHble COCTOSIHHSI BELLIECTBA 2
Wroro no pazneny 5
Pasznen 3. /IBuskeHue U B3auMo/ieiicTBHE Tel
3.1 MexaHnnyeckoe ABUKEHUE
3.2 - A 5 3 bu6mmoreka [IOK
: HepLHUsl, Macca, MIOTHOCTh .
P https://m.edsoo.ru/7f416194
3.3 Cuna. Bujsr cun 14
Hroro no pazneny 21
Pa3nes 4. /laB1eHne TBEPABIX TeJl, :KUAKOCTEH H Ira30B
41 Hasnenue. Ilepenaua naBneHus TBEpAbIMU 3
' TeJIaMU, )KHJIKOCTSIMHU U Ta3aMu
4.2 JlaBIIeHME KUIKOCTH 5 1 2 bubmorexa HOK
' https://m.edsoo.ru/7f416194
4.3 ATMOC(EepHOE TaBICHHE 6
4.4 JlelicTBUE HKUJIKOCTH U Ta3a HA MOTPYKEHHOE 7



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

B HUX TCJIO

Hroro no pazueny 21
Pa3znea S. Pabora u MOIIHOCTH. JHEeprust
5.1 Pabora 1 MOIIHOCTE 3 Bu6morexa LIOK
5.2 lpocteie mexanu3mb! S 2 2 https://m.edsoo.ru/7f416194
5.3 MexaHnuueckasi JHeprust 4
Hroro no pazgeny 12
PezepBHOE Bpemst 3
HUTOTI'O 68 7 9
8 KJIACC
KounyecTBO 4yacoB JJIeKTPOHHbIE
e amvenonaune prscion 14 paro IO tagopuropme (on
3a4eThbl padoTht pecypcbl

Pa3nes 1. TenJioBble siBJIeHUs!
11 CTpoeHue U CBOMCTBA BEIIECTBA 7 U1 1 bubamorexa [JOK
1.2 TeroBsie mMpoLecch 21 4 https://m.edsoo.ru/7f416194
Hroro mo pazmeny 28
Pa3nen 2. DjekTpuyeckue 1 MArHUTHbBIE SIBJIEHUS
21 DNEeKTpUYECKUE 3apsi/Ibl. 7 9

3apsKEHHBIE TeJla ¥ MX B3aUMOJCHCTBUS 1/1 bubnuoreka [IOK
2.2 [ToCTOSTHHBIH AIIEKTPUIECKUIA TOK 20 1 https://m.edsoo0.ru/7f416194
2.3 MarHuTHbI€ SIBJICHUS 6 1 2
2.4 DNeKTpOMarHuTHasE MHIYKIUS 4 1
Hroro 1o pasnery 37

PesepBHOE Bpems 3



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

HUTOI'O 68 5 11
9 KJIACC
KoanuyecTBo yacoB DJIeKTPOHHBbIE

HaunmeHnoBaHue pa B U TeM OH@PPOBbIE

Ne n/n HporpzMOMH C P ’ Bcero KO;Z?E:;};M Jlaboparopnnie f)ﬁp(:;)OBaTeJ)'ILHLIe
3a4eThl padoTe! pecypcsl

Paznen 1. Mexann4yeckue siBJeHUs
11 MexaHn4ecKkoe 10

JBIDKCHHE M CITOCOOBI €r0 OTIMCaHus Bu6iorexa LIOK
1.2 Bsaumozeiictaue Ten 20 4 https://m.edso0o.ru/7f416194
1.3 3aKOHBI COXPAaHEHUS 10
Htoro no pazneny 40
Pa3zgen 2. Mexann4deckue K0JIe0aHUA U BOJIHBI
2.1 MexaHudeckue KojacOaHus bubmuorexa [JOK
2.2 MexaHHYeCKHE BONHEL. 3BYK 2 https://m.edsoo.ru/7f416194
Hroro no pazgeny 15
Pa3nen 3. DjeKTPOMArHUTHOE TOJI€ U DJIEKTPOMATHUTHBIE BOJIHBI

DIIeKTPOMArHUTHOE MOJIE U bubnmnorexa [JOK
31 SJICKTPOMArHUTHBIC BOJTHbI 6 https://m.edsoo.ru/7f416194
Htoro no pazneny 6
Pa3znean 4. CBeToBbIE ABJICHUS
4.1 3aKOHBI pacIIpOCTPAHEHUs CBETA 6 Bu6morexa LIOK
4.2 JIuH3BI ¥ ONTHYECKHE TPUOOPHI 6 1 httos://m.eds00.ru/7f416194
4.3 PaznoxxeHue 6eoro cBETa B CEKTP 3
Hroro no pazneny 15
Pa3znen 5. KBaHTOBBIE sIBJIEHUSI
5.1 Hcnyckanue v morioueHue cBeTa aroMoM 43 1 bu6mmoreka [JOK



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

5.2 CtpoeHue aTOMHOTO siipa 6 https://m.edsoo.ru/7f416194
5.3 SnepHble peakuu 7
Wroro no pazueny 17
IToBTOpHTE/IBLHO-0000 AN MOLYIb
[ToBTOpenue u 0000IIEHUE CONEPIKAHUS 9
Kypca Gu3HKy 3a 7-9 Kiracchl
Wroro no pazueny 9
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



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

ITOYPOYHOE IIJTAHUPOBAHUE
7 KJIACC

H3meHnennsi B mporpamMmme:
Pe3epBHOE BpeMsi pacipeieieHO CIEAYIOIUM 00pa3oM:

B Pazpnen 1 «®usuka u ee poib B IO3HAHUH OKPYXKAIOIIET0 MUpay Ao0aBieHa Tema «CTapToBasi KOHTPOJIbHAS paboTay.

B Paznen 2 «IlepBoHavanbHbIe CBECHHUS O CTPOSCHUHU BellecTBay go0aBineHa Tema «IloBropenue u 06o6menue mno reme «llepBonayanbHbie

CBCIACHUA O CTPOCHHHU BECIICCTBa». 3auer Ne 1 o Teme ((HepBOHa‘laJ'IBHBIC CBCIACHUA O CTPOCHHHU BCIICCTBaA».

B Paznen 5 «Pabora n MomHOCTh. DHEprusy» nodasiaeHa Tema «MToropass KOHTPOJIbHASI paboTay.

EcTtecTBeHHO-Hay4YHbIN MeTO/ Mo3HaHud. Onucanue pu3ndeckux
SIBJICHUM C IIOMOLIBIO MOJEIIEH

KonuyectBo
aKa/JeMUYecKHuXx|
4acoB
Ne ’ JiexkTpoHHblie (MppPOBbIE)
HaumeHnoBaHue pa3jiesioB H TeM OTBOJAMMBIX HA
n/n o0pa3oBaTejbHbIe pecypchl
OCBOEHHe
paszena u JlaTra | /laTa
TeMbI IwiaH | pakr
Pa3nes 1. ®u3nka u ee posb B NO3HAHUM OKPYsKaIero mupa — 6 vacos +1 4.
1 1 3.09 bubmuorexa [JOK
dDusnKa — HayKa 0 npupoje. SBIeHHs IPUPOABI ' https://m.edsoo.ru/ff0a4360
2 | dusnyeckue BICHUS: MEXaHUYECKUE, TEIUIOBBIE, SJIEKTPUUECKHUE, 1 5.09
MarHUTHBIE, CBETOBBIC, 3BYKOBBIE
3 1 10.09 bubanoreka LIOK
DU3MYCCKUE BETUYHHBI ' https://m.edsoo.ru/ff09f72a
4 |M3mepenue ¢puzndeckux BenndnH. Puzndeckue npuoOophl. 1 12.09
[lorpemHocTh H3MepeHuil. MexIyHapoaHasi CUCTEMA €IMHHIL
5 Kak (pu3uka u 1pyrue ecTecTBEHHbIE HAyKH U3y4aroT IPUPOTY. 1 17.09 bub6muorexa [IOK

https://m.edsoo.ru/ff09fe0a



https://m.edsoo.ru/ff09f72a

6 [laGopaTopnas padora Ne 1 no teme «Onpenenenue eHbl JeJIeHus 1 19.09
IIKaJIbl U3MEPUTEIBHOTO MPHOOpay
! CraproBast KOHTpOJIbHas paboTa +1 24.09
Pa3nes 2. [leppoHavyaibHbIe CBeleHHS O CTPOCHHMH BellecTBa - 5 yacoB + 1 4.
CTpoeHue BeecTBa: aTOMbl U MOJIEKYJIbI, X pa3Mepbl. ONbITHI
p m YJIbL, X P P ’ bubmnoreka IIOK
8 [moKa3bIBarOIIME TUCKPETHOE CTPOCHHE BEIIECTBA. 1 26.09 httos://m.ed 1602013
UIabopaTopnast paGora Ne 2 o teme «OneHka 1uaMerpa aToMa ttps://m.edsoo.ru/ft0a013e
METOIOM PsIOB (C UCNOTIB30BaHUEM (QoTorpaduii)»
9 |IBwxenue yactuil BemecTBa. CBsI3b CKOPOCTH JIBUXKEHUSI YACTHIL C 1 1.10
remneparypoil. bpoynosckoe asimkenue, nuddysus
10 1 3.10 bubmuorexa [JOK
B3anmoaeicTBUE YaCTUI BEIIECTBA: MPUTSKEHUE U OTTAIKMBAHUE ) https://m.edsoo.ru/ff0a4252
N bubmuorexa [JOK
11 |ArperaTHble COCTOSIHUS BEIIECTBA: CTPOECHUE T'a30B, KUAKOCTEN U 1 8.10 httos-//m.ed P
TBEPABIX (KPUCTAIIIMYECKHX) TEI ttps://m.edso0.ru/ff0a05c6
12 B3anMOCBsI3b MEXKy CBOMCTBAMH BEILIECTB B PAa3HBIX arperaTHbIX 1 10.10 bu6muoreka [JOK
COCTOSTHUSIX U UX aTOMHO-MOJIEKYJISIpHBIM cTpoeHneM. Oco0eHHOCTH ' https://m.edsoo.ru/ff0a0378
ArperaTHbhIX COCTOSIHUI BOJIBI
[ToBTOpeHue u 00o61IeHne o Teme «llepBoHavanbHbIe CBEECHUS O
p m p A bubmmorexa [JOK
13 [cTpoeHnH BENIECTBAY. +1 15.10 httos://m.ed 5
3auver Ne 1 o teme «IlepBoHauanbHbIE CBEAEHUS O CTPOCHUU ttps://m.edsoo.ru/ff0adc48
BEIIECTBA
Paznes 3. /IBuzkenue U B3aumoaeiicTeue e - 21 yac
bu6muoreka [JOK
14 1 17.10 1
MexaHW4YecKOe ABHKCHUE https://m.edsoo.ru/ff0a079c
15 1 22.10

PaBHOMCpHOC U HCPABHOMCPHOC JIBUKCHUC. CKOpOCTB

bu6nmnorexa LIOK




https://m.edsoo.ru/ff0a0ae4

16 (Cpenssisi CKOPOCTh ITPU HEPABHOMEPHOM JBMKEHHUH. Pacu€éT nmyTtu u 5.11
BPEMEHU JIBUKCHUS
17 [{IBnenue nunepuuu. 3aKoH nHEpIUU. B3anmoaeiicTBre Tea Kak IpuyruHa 711
M3MEHEHUSI CKOPOCTH JIBUXKEHHUSI Tel
bubnunoreka LIOK
18 [Macca xak Mepa uneptHocTH Tena. [InmotHocTs BemecTBa. CBs3b 12.11 _
MJIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B eAMHHIIE 00BEMA BelllecTBa https://m.eds00.ru/ff0a0c10
N bubnuorexa [JOK
19 PIaGopaTopuas padora Ne 3 «OnpeneneHne miIoTHOCTH TBEPIOTO 14.11
Teﬂa»p P P P P https://m.edsoo.ru/ff0a48a6
20 [KonTposabnasi padora Ne 1 no temam «MexaHUUYECKOE IBUKEHUECY, 19.11 ]_5H6HHOTeKa HOK
«Hepuus, Macca, INIOTHOCTh BEIIECTBA https://m.edsoo.ru/ff0a478e
21 |Cuna kak XxapakTepUCTHKA B3aUMOACHCTBHS Tel 21.11
bubmuorexa [JOK
22 26.11
Cuna ynpyroctu u sakos I'yka https://m.edsoo.ru/ff0al23c
3mepeHne CHIIbI C IOMOLIBI0 TUHAMOMETpA. bubmuoreka [JOK
23 28.11 https://m.edsoo.ru/ff0a123c
UladopaTopnasi padora Ne 4 o Teme «/leMoHCTpaIust 3aBUCUMOCTH
acTspKeHus (nedopMalivi) MPYKUHBI OT MPHIIOKEHHOMN CHITBI)
24 312 bubmorexa [IOK
SIBJICHUE TATOTEHUSA U CUJIA TAKECTU ' https://m.edsoo.ru/ff0al23c
o5 512 bubmuoreka [{OK
Cuiia TSHOKECTH Ha APYTIUX IUIaHeTax ' https://m.edsoo.ru/ff0al23c
26 10.12 bubmuoreka [{OK

Bec tena. HeBecomocTh

https://m.edsoo.ru/ff0al23c




bubnunoreka LIOK

27 |CiioxeHue cujl, HalpaBJICHHBIX 110 OJITHOW MPSIMOM. 12.12 )
PaBHOJICHCTRYFOMAS CHUT https://m.edsoo.ru/ff0al23c
28 1712 bubnunoreka LIOK
Cuua TpeHust https://m.edsoo.ru/ff0al778
29 19.12 bubnunoreka LIOK
TpeHue CKOIbKCHUS U TPCHNE ITOKOs ' https://m.edsoo.ru/ff0a1502
30 24.12 bubmnoreka IIOK
Tpenue B IpupoOae U TEXHUKE ' https://m.edsoo.ru/ff0al8cc
UlabopaTopnasi pabora Ne 5 o Teme «3aBUCUMOCTh CHIIBI TPEHUS bubmuoreka [IOK
31 26.12
CKOJIbKCHHUS OT Beca TeJia U XapaKTepa COIIPUKACAIOIIUXCs https: //m.edsoo.ru/ff0al778
MOBEPXHOCTE»
32 . 14.01
Pemienue 3aga4 no teme «/IBruxeHrne U B3aMMOAECHCTBUE TE
33 [KonTpoabHas padora Ne 2 o Teme «J[BuKeHUE U B3aMOJICHCTBHE 16.01 bubmorexa LHOK
e https://m.edsoo.ru/ff0ala70
34 21,01 bubmuorexa [JOK
O06o01eHue 1o pazaeny «/IBuxeHne u B3auMOACHCTBUE TEI» ' https://m.edsoo.ru/ff0alb9c
Pasnen 4. /laBieHue TBepAbIX TeJl, KUAKOCTEeH M ra3os - 21 yac
bub OK
35 JlaBinenue. CnocoObl YMEHBIIICHUS U YBEJIUUYEHUS TaBJICHUS 23.01 htps: /I;Imj.]: dzzeziu]j‘an 1cc8
36 /laBneHue ra3a. 3aBUCUMOCTH JaBIICHUS Ta3a OT 00bEMaA U 28.01
TeMIepaTypbl '
37 [[lepenaua naBneHus TBEPABLIMM TEJIAMU, )KUAKOCTIMHU U ra3aMu. 30.01

3akoH [lackansa

bubanoreka LJOK




https://m.edsoo.ru/ff0alde0

ITHeBMaTHYECKHE MAIIUHBI. 3aBUCUMOCTD JAaBJICHUA X KUJAKOCTH

bubnunoreka LIOK

4.02
38 OT TITyOUHBI https://m.edsoo.ru/ff0a20a6
39 [ 3aBUCUMOCTD MaBICHUSI KUJIKOCTH OT TITyOUHBI 6.02
bubmnoreka IIOK
i 11.02
40 [PuapocraTiaeckuii napaznoxe 0 https://m.edsoo.ru/ff0a2376
bubmnoreka IIOK
13.02
41 (Coobuatouecs cocyaet 30 https://m.edsoo.ru/ff0a25b0
42 | I'mapaBiIudecKue MEXaHU3MbI 18.02
bubmunoreka IIOK
20.02
43 |Atmocdepa 3emut 1 aTMOC(PEpHOE TaBIICHHUS 0.0 https://m.eds00.ru/ff0a2718
bu6anoreka LIOK
i .02
44 [TpUYMHBI CYIIECTBOBAHUS BO3AYIIHONW OOOJIOUKH 3eMITH 25.0 https://m.eds00.ru/ff0a2826
bubanoreka LIOK
. 27.02
45 |OnbiT Toppuuennu. U3mepenue arMochepHOro JaBjIeHUS 0 https://m.eds00.ru/ff0a2970
46 i&(l)l;lz;CHMOCTL aTMOC(EpHOro JaBJI€HUS OT BBICOTHI HaJl yPOBHEM 4.03 httpsl:;/I//IriJ.IeP:jOsT)eOIf?u]/_}‘%I; 136
47 [3aBUCHMOCTb aTMOC(EPHOTO JIaBJIICHUS OT BBICOTHI HaJl yPOBHEM 6.03
MODpsT
bub. OK
48 [[Tpubopsl A1 U3MepeHust aTMocHEpHOro JaBIICHU 11.03 nommorexa Ll

https://m.edsoo.ru/ff0a2b5a




49 |Jle¥icTBHE KHUIKOCTH U Ta3a Ha MOTPY>KEHHOE B HUX TEJIO 13.03
50 |BerTankuBaromias (apxuMeaoBa) cuia. 3aKkoH Apxumena 18.03
UIaGopaTopHas pa6ora Ne 6 o teme «Omnpenenenue
51 [BeITanKMBAOIIEH CHIIBI, IEHCTBYIOIIEH Ha TEJO, TOTPYKEHHOE B 20.03
PKHJIKOCTDY
bubnunoreka LIOK
52 |I1 1.04
Hlapatte et https://m.edsoo.ru/ff0a2b5a
UlabopaTopnasi padora Ne 7 o teme «IIpoBepka He3aBUCHMOCTH
53 [BBITAKMBAIOIICH CHJIBI, IEHCTBYIOMIEH Ha TEJNO B )KUIKOCTHU, OT 3.04
MacChl TEJIa»
54 |BoznyxomiaBaHue 8.04
55 KontpoabsHasi padora Ne 3 o teme «/{aBnenne TBEpIbIX TEI, 10.04
PKUJIKOCTEH U Ta30B» '
Pa3nes S. PaGora m MomHoCTh. JHeprus - 12 yacos + 1 4.
bu6nuorexa [IOK
56 M 6 15.04
crariecKadt pabora https://m.edsoo.ru/ff0a2fc4
57 [MexaHuueckas paboTa 17.04
bubnunorexa LIOK
58 (M 22.04
OHHHOCTS https://m.edsoo.ru/ff0a2fc4
bub. OK
59 [[TpocThie MEXaHU3MBI: pbIYar, OJIOK, HAaKJIOHHAs MJIOCKOCTh 24.04 uommorexa Ll

https://m.edsoo.ru/ff0a3276




bubnunoreka LIOK

11 1 29.04
00 lllpaBi10 pasrosecks periara 90 https://m.edsoo.ru/ff0al23c
[IpumeHeHue TIpaBUiIa paBHOBECHS pbluara K OJIoKy. «30J10Toe Bu6muoteka [JOK
61 1 6.05
[PaBUJIO» MEXaHUKHU https://m.edsoo.ru/ff0al23c
JIaGopaTopHas padora Ne 8 o teme «lccnenoBanue yciaoBuit Bu6muoteka [JOK
62 1 8.05
[PABHOBECHSI PbIUaray https://m.edsoo.ru/ff0al23c
63 [AToroBasi KOHTPOJILHAsI padoTa +1 13.05
KII/I mpocThix MexaHu3MoB. [IpocTeie MeXaHU3MBI B OBITY U
TEXHUKE.
b K
64 1 15.05 ) _/P/IGH“(;’TGM L/[f% aat
UlaGopaTopuasi pa6ora Ne 9 o teme «M3mepenne KI1J] nHakmoHHON ttps://m.edsoo.ru/Tilassic
TIOCKOCTH
bub. OK
65 [KuaeTudeckast v IIOTCHIMAIbHAS DHEPTHS 1 20.05 htps: /jImJ.I;j(;ZGOITUI/_EfO%S 14
66 |[[IpeBparmieHne oTHOTO BUJIa MEXaHUYECKOW YHEPTUH B APYTOM 1 22.05
bubanoreka LIOK
7 ° . 1 23.
67 Bauer Ne 2 mo Teme «PaGoTa M MOIHOCTH. JHEPTH» 3.05 https://m.eds00.ru/ff0a3a96
68 [3akoH coxpaHEeHUsI 1 I3MECHEHUS YHEPTUH B MEXaHHUKE 1 25.05
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



https://m.edsoo.ru/ff0a33fc

Ne i/

HNOYPOYHOE IIVIAHUPOBAHHUE
8 KJIACC
HN3meHnenns B paboueii nporpamme:
PezepBHOE Bpems pacripeieieHo CAeAYyIOImMUM 00pa3om:
B Paznen 7 «Dnekrpudeckue U MarHUTHBIC SIBIICHUS» J00aBICHBI TeMbl «Pemienue 3amad mo teme «I1oCTOSTHHBIN IeKTpUYecKuid TOK» (2 4.),
«MToroBast KOHTpoJIbHAS padoTay (1 4.).

KoanuecrBo
aKaJieMuYecKux
DJIeKTPOHHbIE
Hacos, Hara | Jara (uudpossie)
HaumeHnoBaHue pa3jiejioB H TeM OTBOJAMMBIX HA
miaH | ¢akr o0pa3oBaTejbHbIE
OCBOEHHe
pa3aena u pecypebt
TEeMBbI
TennoBble ABICHUSA 28

OCHOBHBIE  TIOJIO)KEHUSI ~ MOJIEKYJIAIPHO-KMHETUYECKOW  TEOpPHUH  CTPOECHUS 1 3.09 bubnnoreka [JOK
BEIIIECTBA. OmBITHI, MOJITBEPKTAFOIIHE OCHOBHBIC TIOJIOXKEHHUS https://m.edsoo.ru/ff0a5256
MOJIEKYJISIPHO-KMHETUYECKOH TeOpHH
Macca u1 pazMepbl aTOMOB ¥ MOJIEKYJI 1 3.09
Mopgenu TBEPAOTO, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUW  BEIIECTBA. 1 10.09 bubmmorexa [IOK
Kpucrammyeckue n aMmoppHble Tena https://m.edsoo.ru/ff0a540e
OOBsicHeHHEe CBOMCTB ra3oB, XHJIKOCTEH M TBEPABIX TEJ Ha OCHOBE MOJIOKEHUI 1 10.09 bubnuoreka [IOK
MOJICKYJIIPHO-KUHETUIECKOM TEOPUH https://m.edsoo.ru/ff0a5800
CMaunBaHUE U KalWIISPHBIE SBJICHUS 1 17.09
TemnoBoe paciliMpeHue u cxaTHe. 1 17.09
3ayer Ne 1 mo Teme «CTpOEHHE U CBOKCTBA BEILIECTBA
JlabopaTopHnasi padora Ne 1 mo teme «3aBUCHMOCTH JIaBJICHHMsI BO3JyXa OT 1 24.09 bubmuorexa [JOK
ero o0bEMa W HarpeBaHUS WM OXJIAKICHUSD) https://m.edsoo.ru/ff0a5530
Temneparypa. CBsi3b TeMIepaTypbl CO CKOPOCTHIO TETIOBOTO ABUKEHUS YaCTHI] 1 24.09
BHyTpeHHss sHEprust 1 1.10


https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
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CriocoObl M3MEHEHHS BHYTPEHHEW SHEPIruu: TeIulonepeaada W COBEPIICHUE
paboThI

Bupl Terionepeaaun: TEIUIONPOBOHOCT, KOHBEKITUS, H3ITYICHHE
Bupl Terionepeaaun: TEIUIONPOBOIHOCTh, KOHBEKITUS, H3ITYICHHE
KonmnuecTBO TEIUIOTEI

y,Z[GJIBHaH TEMIOEMKOCTh BEIIECTBA

Temioo0MeH U TEII0BOE PaBHOBCCHC. YPaBHeHI/Ie TEIIOBOro OajaHca

JlabopaTopuasi pa6ora Ne 2 no teme «lccnenoBanue SBICHHS TEMIIOOOMEHA
[PY CMEMIMBAHUU XOJIOJHON U rOpsiYel BOIBI»

JlabopaTopuasi pa6ora Ne 3 o teme «OmnpeneneHue yaeabHONU TeI0EMKOCTH
BEIIECTBA

IInaBneHue u OTBCPACBAHUC KPUCTANIMUCCKHUX BCHICCTB. ViaenpHas TeInioTa
I1JIaBJICHUA

[TapooOpa3oBanue u konaeHcanus. Mcnapenne. Kunenue

Y aenpHas TemioTa Hap006pa30BaHI/I$I
3aBHCHMOCTD TEMIICPATYpPbl KUIICHUA OT aTMOC(l)epHOFO JaBJICHUA

Brnaxxnocts Bo3ayxa.
JlabopaTtopuass padora Ne 4 mno Tteme «OmpeneneHue OTHOCUTEIHHOM
BIIQXKHOCTH BO3/1yXa»

JlabopaTopuasi pa6ora Ne 5 mo teme «OmpeneneHue yaenbHONW TEIIOTHI
UTaBJICHUS JIbJIA»

DHeprus TOIUIMBA. Y AeNbHas TeraoTa cropanus. [I[puHIUIBI pabOThI TEMIOBBIX
npurateneii. KII/[ TennoBoro asurarens

TernnoBble ABUTATENN U 3aIUTa OKPYKAIOLIEN Cpeabl
3aKOH COXpaHEHHUs U MPEBpAILEHUs JHEPTUH B TEIUIOBBIX ITpoLIEccax

Pemenne 3amau mo teMe «TeIIoBEIE IBIICHUS)

|

1.10

8.10
8.10
15.10

15.10

22.10

22.10

5.11

5.11

12.11

12.11
19.11

19.11

26.11

26.11

3.12
3.12

10.12

bubmuorexa [JOK
https://m.edsoo.ru/ff0a5a26

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a5c60

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a6412

bubmuorexa [JOK
https://m.edsoo.ru/ff0a65c0

bubmuorexa [JOK
https://m.edsoo.ru/ff0a6976

bubmuorexa [JOK
https://m.edsoo.ru/ff0a7088

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a6a98



https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
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40

41
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44
45

KonTpoabHas padora Ne 1 mo teme «TenioBbie siBJIeHU s

3JICKTpI/I‘IeCKI/Ie U MAarHuTHbIC SIBJICHUSA

QHGKTpI/ISaI_II/IH TCII. IlBa poaa OSJICKTPUUCCKUX 3aps10B. BSaHMOHCﬁCTBHe
3aPSIKCHHBIX TCJI

3aKoH KYJ'IOHa (SaBI/ICI/IMOCTB CHJIBI BSaHMOHCfICTBI/IH 34pPAKCHHBIX TCJI OT
BCJIMYHHBI 3apsA10B U paCCTOAHHUA MCKIAY TeJIaMI/I)

DnekTpuyeckoe nosie. Hanpsxk€HHOCTh JIEKTPUUECKOTO MOJIs

[IpuHIMI cyneprno3uuy 3JeKTPUUECKUX T0JIeH (Ha KaYECTBEHHOM YPOBHE)

Hocurenu 35ekTpuueckux 3apsaoB. DIEMEHTAPHBIA AIEKTPUUECKUH 3apsij

Ctpoenue atoma
[TpOBOAHHKY ¥ TUAICKTPUKH. 3aKOH COXPAHCHHUS HICKTPUICCKOTO 3apsiia
DNEKTPUUECKUN TOK. Y CIOBUS CYIIECTBOBAHUS DJIEKTPHUYECKOTO TOKA

HNcTouHMKM TIOCTOSHHOTO TOKa. JIeHCTBUS 3JIEKTPUUECKOTO0 TOKa (TEIIOBOE,
XUMHUYECKOE, MarHUTHOE)
BHGKT‘pI/I‘IeCKI/Iﬁ TOK B )KHJKOCTAIX U Ir'adax

Dnektpuyeckas 1enb. Cuia Toka

JlaGopatopnas padora Ne 6 mno Teme «COopka M mpoBepka pabOTHI
AIIEKTPHUYECKON IETTH TOCTOSTHHOTO TOKaY

DIEKTPUUECKOE HAMPSIKEHHUE

JlabopaTopnasi paGora Ne 7 mo Teme «M3mepeHue H peryiupoBaHUE
HaIPSDKEHUS»
ConpoTHBIIEHHE TPOBOAHMKA. Y IEIBHOE COITPOTUBIIEHUE BELLIECTBA

3akoH OMa Juisl yyacTka enu

IlocnenoBaTenpHOE B napajajiCjIbHOC COCAMHCHUE ITPOBOJHNKOB

37+3

10.12

17.12
17.12

24.12

24.12

14.01
14.01

21.01

21.01

28.01

28.01

4.02

4.02

11.02

11.02

18.02

18.02

25.02
25.02

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a6bb0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a71d2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a72fe

bubmuoreka [JOK
https://m.edsoo.ru/ff0a740c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a786¢

bubmuorexa [JOK
https://m.edsoo.ru/ff0a7c7c
bu6mmoreka [IOK
https://m.edsoo.ru/ff0a83f2
bu6mmoreka [IOK
https://m.edsoo.ru/ff0a86ae
bu6mmoreka [JOK
https://m.edsoo.ru/ff0a87e4

bubmuorexa [JOK
https://m.edsoo.ru/ff0a8a0a

bubmuorexa [JOK
https://m.edsoo.ru/ff0a8ef6



https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
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[locienoBarenbHOE U MapalIeIbHOE COCAUHEHUE IPOBOJHUKOB
JlaGopaTtopuass paGora Ne 8 mo Tteme «llpoBepka mpaBuia CIOXKCHHS
HAIPSDKEHUN IIPU MOCIIEJ0BATEIbHOM COCIMHEHUH JBYX PE3UCTOPOB»

KoutpoabHas padora Ne 2 nmo temam «[IOCTOSHHBIN AIEKTPUYECKUN TOK.
Hanpsoxenue»

PaGoTan MOIITHOCTB 3JICKTPHUYCCKOT'O TOKA

PaboTa 1 MOIIIHOCTB 3JIEKTPUUYECKOTO TOKA
3akoH /xoymns—Jlenna

DneKTpUYecKue HeN¥ W TOTPEOUTENH SIEKTPHUECKOW SHEPIUu B OBITY.

KopoTkoe 3aMbIkaHue

JlabopaTtopuasi paGora Ne 9 mo Teme «OmpeneneHue MOIIHOCTH
AIEKTPUYECKOTO TOKA, BBIIEISIEMON Ha PE3UCTOPE»

JlabopaTopuasi padora Ne 10 no reme «Onpenenenue KII1JI narpeBatens»

Pemenue 3agau o teme «l1o0CTOSITHHBIN 3IEKTPUUECKUN TOK»

Pemenne 3anad no reme «I10CTOSTHHBIN 3JIEKTPUYECKHN TOK»

Pemenne 3ana4d no reme «I10CTOSITHHBIN 2JIEKTPUYECKUNA TOK.
3adger Ne 2 o teme «II0CTOSIHHBIN AIIEKTPUUECKUI TOK»

IlocTossHHBIE MarHUTH. B3anmMoneicTBHE IOCTOSHHBIX MarHUTOB. MarHuTHOE
I10JIC

MarautHoe 1ojie 3eMJId M €ro 3HauCHHUE HJId )KU3HU Ha 3emite

OmngIT BpCTC,[[a. MarautHoe moJse QJICKTPHUYICECKOI'0  TOKaA. HpI/IMeHeHI/Ie
OJICKTPOMAarHuToB B TCXHHKE. HeﬁCTBHe MAaroiuMTHOrO I10JiA Ha MIPOBOJHHUK C
TOKOM

SHGKTPO)IBI/H"&TCJ'IB IIOCTOSAHHOI'O TOKAa

Hcnons30BaHWe  DIEKTPOABUTATENEM B  TEXHHYECKMX  YCTPOMCTBAaX M
Ha TPAHCIIOPTE.

[EEN

+1

+1

[EEY

4.03
4.03

11.03

11.03

18.03
18.03

1.04

1.04

8.04

8.04

15.04
15.04
22.04
22.04
29.04

29.04
6.05

bubmuorexa [JOK
https://m.edsoo.ru/ff0a90cc

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a95a4

bubmuorexa [JOK
https://m.edsoo.ru/ff0a96bh2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a9838

bubmuorexa [JOK
https://m.edsoo.ru/ff0a8bd6

bubmuorexa [JOK
https://m.edsoo.ru/ff0a9e14

bubmuorexa [JOK
https://m.edsoo.ru/ff0aa738

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aa738



https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738

63 Jla6opaTopHas padora Ne 11 nmo teme «KoHCTpynpoBaHue u n3ydeHue paboThI 1 6.05
AJIEKTPOABUTATEIIS
64 HroroBasi KOHTpoJbLHasi paéoTa +1 13.05 bubnroreka [JOK
https://m.edsoo.ru/ff0aaa58
65 |Omnbitel Dapazes. SBneHHE HIEKTPOMArHUTHON HHIYKIIUN 1 13.05
66 [IIpaswio Jlenma 1 20.05 bu6mmoreka [IOK
https://m.edsoo.ru/ff0aadle
67 Dnexrporereparop. CriocoObl MOTyYEHUS IEKTPUICCKON YHEPTHH 1 20.05
68 DnexTpocTaHIIMM Ha BO3OOHOBISEMBIX HCTOYHUKAX YHEPTHH 1 24.05
OBUHIEE KOJIMYECTBO YACOB 1O MPOTPAMME 68


https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e

IIpoBepsiemble NpeIMeTHbIE Pe3yJbTATHI 0CBOEHUSA
OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOI'0 0011€ero
o0pa3oBanus (7 Kjacc)

Kon [IpoBepsiembie MTpeIMeTHBIE Pe3yIbTaThl OCBOCHUS OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOT'O 00IIEro 00pa3oBaHUs
MIPOBEPSEMOTr0
pe3ynbTaTa

1.1 HCIIOJIb30BaTh NU3yYEHHBIE MIOHATHS

1.2 pasnuyath SBICHUS MO OMHCAHHUIO MX XapaKTEPHBIX CBOMCTB MU Ha OCHOBE OMBITOB, IEMOHCTPUPYIOIIUX NaHHOE (U3UUECKOE
SIBJICHUE

1.3 pacrno3HaBaTh MPOSIBICHUE M3YUYEHHBIX (DM3MUYECKUX SIBICHUN B OKpPY)KAIOIIEM MHUpPE, B TOM 4ucie (hU3MYecKue sBICHUS B
MPUPOJIC, MPU ITOM IEPEBOJIUTH IMPAKTUYCCKYIO 3a7ady B Y4eOHYIO, BBIICISATH CYIISCTBEHHBIC CBOWCTBA (IIPU3HAKHU)
(bu3nuecKuX SIBICHUN

1.4 OINKCHIBATh U3yYCHHBIE CBOMCTBA TEN U (PU3NUYECKUE SBIICHUS, UCIONb3Ys (PU3MUECKHE BEIHMUMHBI, TPU OMHCAHUN TPABUIBHO
TPaKTOBaTh (DU3MUECKHUIA CMBICT HCIOJB3YEMBIX BEIIMYMH, UX OO03HAYCHHS W CIUHUIBI (U3MYCCKUX BEIUYMH, HAXOIUTH
(GopMyIibl, CBS3BIBAIOIIUE JAaHHYI0 (GH3HMUECKYI0 BEJIMYMHY C JPYTUMM BEIMYMHAMH, CTPOUTh TI'pa(UKU H3ydEHHBIX
3aBUCUMOCTEHN (PU3UUYECKUX BEITMUYUH

15 XapaKTEepU30BaTh CBOMCTBA Tei, (DU3UYECKHE SIBICHUS W TIPOIECCHI, WCIONb3YyS H3YYCHHBIC 3aKOHBI, TIPU STOM J1aBaTh
CIIOBECHYIO (JOPMYITUPOBKY 3aKOHA U 3aMUCHIBATH €0 MATEMATHUECKOE BhIPAKECHHE

1.6 OOBSICHATh (DU3MUECKHUE SBIICHHUS, MPOLECChl M CBOWCTBA Tel, B TOM UHCIE M B KOHTEKCTE CHUTYyallUd MPaKTUKO-
OPUEHTUPOBAHHOTO XapaKTepa: BhISBISATH MPUYUHHO-CIIC/ICTBEHHBIE CBSI3U, CTPOUTH O0BsICHEHHE U3 | - 2 TOTUYECKHX IIaroB C
oropoit Ha 1 - 2 U3yueHHBIX CBOMCTBA (DU3MUECKUX SBICHHM, (PU3MUECKUX 3aKOHA WU 3aKOHOMEPHOCTH

1.7 pemars pacueTHbIe 3agaun B 1 - 2 JEWCTBHS, UCMONB3Ys 3aKOHBI M (OPMYJIBI, CBS3BIBAONINE (U3MYECKHE BEIMUYMHBI: Ha
OCHOBE aHaJM3a YCJIOBHS 3a/lauyd 3alUChIBaTh KPAaTKOE YCJIOBHE, MOJCTABIATh (U3UUYECKUE BEIUYMHBI B (OPMYIBI U
MPOBOANTh pacueThl, HAXOAWTh CIPABOYHBIC IaHHBIC, HEOOXOAMMBIE [UIsl PEHICHUS 3a/ad, OICHHBATh PEATUCTUYHOCTH
MOJTYYEHHOW (PU3MUECKON BETUUUHBI

1.8 pacrno3HaBaTh MPOOJIEMBI, KOTOPHIE MOKHO PEITUTH MTPH MTOMOIIN (PU3NYECKUX METOJIOB, B ONMMCAHUN HCCIICIOBAHMS BBIACIATh




MIPOBEPSIEMOE TMPEANOIOKEHHE (TUIOTE3Y), pa3udyaTh U MHTEPIPETUPOBATH IMOJIYUEHHBIM pe3ysbTaT, HaXOAUTh OMIMOKH B
XO0/JI€ OMBITA, JIEJIATh BBIBOJIBI MO €r0 pe3yibTaTam

1.9

MIPOBOJMTH OIBITHl M0 HAOMIOACHHUIO (DU3MYECKUX SBICHUNA MU (U3MUECKUX CBOWCTB Tel: (DOpPMYIHpPOBATH MPOBEPSEMBIC
MIPEIOJIOKEeHUsI, COOUPaTh YCTAHOBKY M3 MPEJIOKEHHOT0 000pYA0BaHNUS, 3alIUChIBATh X0/1 ONbITA U (POPMYIHPOBATH BHIBOIBI

1.10

BBINOJIHATH MIPSIMbIE U3MEPEHUS C UCIOIb30BAHUEM aHAJIOTOBBIX U LIM(POBBIX MPUOOPOB, 3aIKMCHIBATh MOKAa3aHUS IPHUOOPOB C
YUYETOM 33/1aHHON a0CONIFOTHON MOTPEIIHOCTH U3MEPEHH

1.11

IIPOBOJIUTH MCCIIEIOBAaHUE 3aBUCHMOCTH OJHOM (PM3MYECKOH BEJIWYMHBI OT JPYroi C MCIOJIIb30BaHUEM MPSMBIX W3MEPEHUl,
y4acTBOBaTh B IUIAHUPOBAaHWU Y4YEOHOTO MCCIEA0BaHUS, COOMpaTh YCTAHOBKY U BBIINOJHITh HW3MEpPEHUs, CIeays
IIPEUI0KEHHOMY IUIaHy, (PUKCHPOBATh Pe3yJbTaThl MOJYYEHHON 3aBUCUMOCTH (PU3MYECKUX BEJIIMYMH B BUJAE NPEJIOKEHHBIX
TaOIUI ¥ TPaUKOB, AETATh BEIBOBI IO PE3yJIbTaTaM UCCIIETOBAHHS

1.12

IMPOBOANTL KOCBCHHLIC N3MCPCHUA (1)I/I3I/I‘-ICCKI/IX BCJIIMYUH, CICOYS HpCIIJIO)KCHHOfI HHCTPYKIUU: IIPU BBIIIOJIHCHUN H3M€p€HHI71
CO6I/IpaTB IKCIICPUMCHTAJIbHYIO YCTAHOBKY U BBIYUCIIATH 3HAYCHHUC HCKOMOM BEJITMYHNHEI

1.13

coOIIOAATh MpaBUiIa TEXHUKH 0€30MaCHOCTHU MpHU paboTe ¢ J1abopaTOpHBIM 000pyAOBaHUEM

1.14

yKa3bIBaTh MPUHIMIBI JEHCTBHUS MPUOOPOB U TEXHUUYECKUX YCTPOICTB, XapaKTEpHU30BATh MPHUHIIMIBI AEHCTBUS U3YUYEHHBIX
MPUOOPOB U TEXHUUYECKUX YCTPOWUCTB C MOMOIIBIO UX OMHMCAHUS, UCTONB3Yysl 3HAHUS O CBOMCTBAX (PU3MUECKHUX SBJICHUN U
HeoOxouMBbIe (PU3HUECKHEe 3aKOHBI U 3aKOHOMEPHOCTH

1.15

NPUBOANUTH TNPUMEPHl (HAXOAUTh HHPOPMALMUIO O TNpUMepax) MNPAKTUYECKOTO HCHOIb30BaHMUSA (U3NYECKUX 3HAHUH B
MTOBCEIHEBHOM >KM3HM ISl o0ecrieueHus: 0e30MacHOCTH NMpH OOpallleHuH C NMpUOOpaMH U TEXHUYECKUMHU YCTPOWCTBAaMU,
COXPaHEHHMS 3/I0POBbsI U COOJIOZCHUS HOPM SKOJIOTHYECKOT0 MOBEIEHUS B OKPYKAIOLIEH cpee

1.16

OCYHICCTBJIATDH OT60p HCTOYHHUKOB HH(bOpMaHHH B CCTHU I/IHTepHCT B COOTBCTCTBHU C 3aJdHHBIM IMOHMCKOBBIM 3aIlpOCOM, Ha
OCHOBC HMCIONINXCA 3HAHUN U OyTeéM CpaBHCHHA PA3JIMYHBIX HWCTOYHHUKOB BBIACIIATDH I/IH(l)OpMaHI/IIO, KOTOpasa SABJIACTCA
HpOTHBOpC‘lHBOﬁ WA MOYKET OBITh HCI[OCTOBCpHOfI

1.17

UCIOJIb30BATh MPH BBIMOJHEHUH Y4EOHBIX 33JaHUH HAYYHO-TIOMYJIPHYIO JIUTEPATYPY (PU3UUECKOTO COJIepKAHUS, CIIPABOYHbBIE
MaTepuaibl, pecypcbl cetu MHTepHeT, BiaaeTh NpueMaMu KOHCIIEKTHPOBAHMS TEKCTa, IMpeoOpazoBaHus MHGOpMalUu W3
OJIHOM 3HAKOBOM CUCTEMBI B IPYI'YIO

1.18

C03/1aBaTh COOCTBEHHbIE KpAaTKHE MUCbMEHHBIE U YCTHBIE COOOIIEHUSI HA OCHOBE 2 - 3 UCTOYHUKOB MH(pOpMaLuu GU3NIEeCKOro




COJIepKaHus, B TOM YHUCIIe IyOJIIMYHO JiefaTh KPaTKUe COOOLIEHMs O pe3yibTaTax MPOEKTOB MM YU4EOHBIX UCCIIEAO0BAaHUM, IIPU
3TOM IPaMOTHO HCIIOJIb30BaTh N3YUEHHBIN MOHATUHHBIN anmapar Kypca (GU3uKH, COMPOBOXK/IATh BHICTYIUICHUE MTPE3CHTAIIUCH

1.19 IPU  BBITIOJIHEHUU YYEOHBIX TIPOSKTOB M HCCIICIOBAHWHA paclpeiensaTh OOS3aHHOCTH B TPYIIE B COOTBETCTBHH C
MOCTABJICHHBIMU 3a/ladyaMM, CJIEIUTh 32 BBINOJIHEHHEM IUIaHA ACMCTBHIA, aJeKBATHO OIIEHMBATh COOCTBEHHBIM BKIaJ B
NEeSTeNbHOCTh TPYIIIBI, BEICTPAaUBATh KOMMYHHUKATUBHOE B3aUMO/ICHCTBHE, YIUTHIBAS MHEHUE OKPYKAIOIINX

IIpoBepsiemble TPeOOBaAHMS K pe3yJbTaTaM O0CBOEHHSI OCHOBHOM
o0pa3oBaTe/ibHOI porpamMmsel (8 kJacc)
Kon [IpoBepsieMbie MTpeIMETHBIE PE3yIbTAaThl OCBOCHUS OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOT'O 00IIIET0 00pa3oBaHUs
IPOBEPSAEMOTO
pe3ynbTarta

1.1 HCIIOJIB30BATh MTOHATHUS

1.2 pa3nuyath SBICHUS MO OMHCAHHMIO X XapaKTEPHBIX CBOMCTB M HAa OCHOBE OMBITOB, IEMOHCTPUPYIOUINX JaHHOE (hu3nueckoe
SIBIICHUE

1.3 pacro3HaBaTh MPOSIBICHUE M3YUYEHHBIX (DM3MYECKHUX SBICHHNA B OKPYXAIOIIEM MHpPE, B TOM 4HCie (PU3UYECKHE SBICHUS B
MpHUpPOJE, MPU ATOM IMEPEBOJIUTH MPAKTUYECKYIO 3a7adyy B Y4eOHYIO, BBIAETSATh CYIIECTBEHHBIE CBOWCTBA (MIPU3HAKHU)
(bU3UYECKUX SBICHUN

1.4 OIMCHIBATh M3yYCHHBIC CBOMCTBA TEJ U (PU3NUYCCKUE SIBJIICHUS, UCTIONB3YS (PU3NUCCKUE BEIUIMHBI, IPU OMUCAHUH MPABUIBHO
TPakToOBaTh (U3UYECKUN CMBICT HCIOJIb3yEMBbIX BEIWYHH, O0O3HAUEHUS U EIUHUIBI (PU3UYECKHX BEIUYHH, HAXOIUTh
(GOpMyIIbI, CBS3BIBAIONINE JAHHYIO (HU3UYECKYI0 BEIMYUHY C JPYTUMH BEIUYHHAMHU, CTPOUTH TpapUKd H3yYCHHBIX
3aBHUCHUMOCTEN (PU3NYECKUX BETUUHH

1.5 XapaKTepu30BaTh CBOWCTBA TeJ, (hU3MUECKHUE SBICHHUS W TPOIECCHI, UCIONB3YyS HM3yYeHHBbIC 3aKOHBI, MPU 3TOM [aBaTh
CIIOBECHYIO ()OPMYJTUPOBKY 3aKOHA U 3aITUCBIBATH €r0 MAaTEMAaTHYECKOE BBIPAKCHUE

1.6 OOBSACHATH (PU3MYECKHE IMPOIECCH M CBOKMCTBA TEN, B TOM YHUCIIC M B KOHTEKCTE CHUTYAIlUH MPAKTHKO-OPHEHTHPOBAHHOTO

XapakTepa: BbIABIATh NPUUMHHO-CIIEJCTBEHHBIE CBSA3H, CTPOUTh 0OBsCHEHHE U3 | - 2 JOrMYecKHX IIaroB ¢ MOMOINbI0 1 - 2
M3Y4YEHHBIX CBOMCTBA (PU3NYECKUX SBJIECHUH, PU3NUECKUX 3aKOHA WIIM 3aKOHOMEPHOCTH




1.7

pfiaTth paCdCTHBIC 3aJadud B 2-3 ﬂCﬁCTBHH, HUCIIOJIb3ys 3aKOHBbI U (bOpMy.]'IBI, CBA3bIBAIOIIHNC (1)I/I3I/I‘{€CKI/I€ BCJIIMYHUHBI. Ha
OCHOBC aHajin3a YCJIIOBHA 3aJla4d 3allMChIBATh KPATKOC YCJIOBHUC, BBIABJIATL HCAOCTATOK HJAHHBIX I PCHICHUA 3adadu,
BBI6I/IpaTB 3dKOHbI H (bOpMYJ'IBI, H€O6XOI[I/IMI)IC IJI1 €€ pCUICHUA, ITPOBOAUTH paCdy€Thl U CPAaBHUBATH IMOJIYYCHHOC 3HAYCHUC
(bI/I3I/IquKOI71 BCJIIMYHHBI C U3BCCTHBIMHU JaHHBIMU

1.8 pacmo3HaBaTh MPOOJIEMBI, KOTOPBIE MOKHO PEIIUTH MPU MOMOITH (PU3HUECKUX METOJIOB, UCTIONB3Ys OMHCAHHUE MCCICAOBAHUS,
BBIJIETISITH IIPOBEPsIEeMOE MPEIONI0KEHUE, OLIEHUBATh MPAaBUIILHOCTD MOPSAIKA TPOBEACHUS HCCIEA0BaHNUs, AeTaTh BbIBObI

1.9 MIPOBOAUTH OIBITHI MO HAOMIOACHUIO (U3NYECKUX SIBICHUNA WM (U3UYECKUX CBOMCTB Tel: (hOPMYJIHMPOBATH MPOBEPSIEMbIC
MIPEIITOJIOKECHHS, COOMPATh YCTAHOBKY U3 MIPEIIOKEHHOTO 000PY/I0BaHNUS, OIMCHIBATH XOJI OMBITA U (POPMYITUPOBATEH BHIBOIBI

1.10 BBITIOJIHATH MPSMbIE U3MEPEHHs C HCIOIb30BAaHHUEM aHAJIOTOBBIX NPUOOPOB U AATYUKOB (PU3NUYECKUX BEIMYWH, CPABHUBATH
PE3yNIbTaThl U3MEPEHUH C YIETOM 3a/IaHHOH a0COIFOTHOM MOTPEITHOCTH

1.11 MIPOBOJNTH MCCIICJIOBAHUE 3aBUCUMOCTH OJHOW (PU3WYECKON BEITUYHMHBI OT JPYrOod C MUCIOJIB30BAHUEM IPSMBIX H3MEPEHUM:
IUTAHUPOBATh UCCIIEIOBAaHUE, COOMPATh YCTAHOBKY U BBIMOJIHATH U3MEPEHHUS, CIEAys MPEAOKEeHHOMY IIaHy, (pUKCHpOBaTh
PE3YNIbTATHI TTOJIYICHHON 3aBUCUMOCTH B BUJIE TAOHII U TPa(UKOB, JACNIaTh BBIBOJBI IO PE3YJIbTaTaM HUCCIICTOBAHMS

1.12 MPOBOJNTH KOCBEHHBIC H3MEpEHUs (U3MUSCKUX BEIMYWH: IUIAHUPOBATh HM3MEPCHHs, COOMpAaTh SKCICPUMEHTAIBHYIO
YCTaHOBKY, CIeAys MPEII0KEHHOW HHCTPYKIIUHU, U BBIYUCIISATH 3HAYCHHUE BEJTMUYUHBI

1.13 coOIOAaTh MpaBUiIa TEXHUKH 0€30MacHOCTH IpU padoTe ¢ 1abopaTOPHBIM 000PYIOBAHHEM

1.14 XapaKTepU30BaTh MPUHIUIBI JCHCTBHS M3YYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOMCTB C OMOPOM Ha HX OINHCAHUS,
WCIIOJIB3YS 3HAHUS O CBOMCTBAX (PH3UYECKUX SBICHUHN U HEOOXOUMBbIC (PN3HUECKHUE 3aKOHOMEPHOCTH

1.15 pacro3HaBaTh MPOCThIE TEXHUYECKHE YCTPOWCTBA W HM3MEPUTENIBbHBIE MPUOOPHI MO CXeMaM W CXEMaTHYHBIM PHCYHKaM,
COCTaBJISATh CXEMBI AJIEKTPUYECKUX IeNeill ¢ TOCIeIOBAaTENbHBIM M MapajuleNbHBIM COEIMHEHUEM 3JIEMEHTOB, pas3iuyast
YCIIOBHBIC 0003HAYCHUS SJICMEHTOB MICKTPUICCKUX IETIeH

1.16 MPUBOJUTE TPHUMEPHl (HAXOAUTh HH(POpPMAIUIO O TpUMEpax) MPAKTHUUYECKOTO0 HWCIOIb30BaHUs (U3UYECKUX 3HAHWHA B
MOBCETHEBHOM KHM3HHU MJIs1 oOecrieueHus: Oe30MacHOCTH MPHU OOpaIllleHuH C MPUOOpaMH U TEXHUYECKUMHU YCTPOWCTBAMU,
COXpaHEHUS 3/I0POBBS U COOTIOICHUS HOPM DKOJIOTHUECKOTO IMTOBEICHUSI B OKPYXKAIOIIEH cpeie

1.17 OCYIIECTBIATh MOUCK HMH(pOpMAIUU (PU3HMUECKOro coep aHus B ceTH VHTEpHET, Ha OCHOBE MMEIOIIUXCS 3HAHWHA U MyTeM

CpaBHCHHA OOIOJHUTCIIBHBIX WMCTOYHUKOB BLIACIATH I/IH(l)OpMaHI/IIO, KOTOpast ABJIACTCA HpOTHBOpe‘II/IBOﬁ WX MOXET OBITH




HEJIOCTOBEPHOU

1.18 HCIIOJIH30BaTh MPHU BHITTOJIHCHUH YYCOHBIX 33JIaHUN HAYYHO-TIOMYJIIPHYIO JTUTEPATYPy PU3HUECKOTO COJEPIKaHMS, CIIPABOYHBIC
MaTepuaibl, pecypchl cetn MHTEpHeT; BialeTh MpUeMaMd KOHCIEKTHPOBAHHUS TEKCTa, MpeoOpa3oBaHus WHGOPMAIUU W3
OJIHOM 3HAKOBOW CUCTEMBI B APYTYIO

1.19 co3/1aBaTh COOCTBEHHBIC NMMCHMEHHBIC M KPATKHWE YCTHBIE COOOIIEeHMs, 00001as nHPOPMAIMIO M3 HECKOJIbKUX MCTOYHUKOB
(U3MYECKOTO COJNIEpKaHUs, B TOM 4HCIE MyOJIMYHO NPEACTABISATH PE3YNbTAaThl MPOSKTHOW WM HUCCIIEOBATEIBCKON
NEATEIBHOCTH, MPU ATOM TPaMOTHO HCIIOJIb30BaTh H3YyYEHHBIH TOHATHHHBIM ammapat Kypca (HU3UKH, COIMPOBOXKIAThH
BBICTYIUICHHE IIPE3CHTALUEN

1.20 IIPU BBIMIOJHEHUN YYE€OHBIX MPOEKTOB U HUCCIEIOBAaHMM (DU3HUECKUX MPOIIECCOB pacHpelesaTh OO0s3aHHOCTU B TPYIIE B
COOTBETCTBUM C IOCTABJICHHBIMH 33J]la4aMH, CICJAWTHh 32 BBIOJIHCHUEM IIaHa JACHCTBHA M KOPPEKTHPOBATH €r0, aJIEKBATHO
OLICHUBAaTh COOCTBEHHBI BKJIAJ B JEATEIBHOCTh TPYIIBI, BBICTpAaUBAaTh KOMMYHUKATHBHOE B3aUMOJICHCTBUE, MPOSIBIISS
TOTOBHOCTB pa3pemiaTh KOH(PIUKTHI

IIpoBepsiemble TPeOOBAHUS K pPe3yIbTATAM OCBOEHHS OCHOBHOM
oOpa3oBaTe/ibHOM MporpamMmmasl (9 Kiacc)
Kox [TpoBepsieMbIe TTpeIMETHBIC PE3yIbTAThI OCBOCHUSI OCHOBHOHM 00pa30BaTeIbHONM MTPOTPaMMbI OCHOBHOTO 00IIIETO 00pa30BaHUS
IPOBEPSIEMOTO
pe3yibTaTa

11 HCMOJIb30BATh U3YYEHHBIE TOHATHS

1.2 pa3nuyaTh SBICHUS MO0 ONMUCAHHWIO MX XapaKTePHBIX CBOWCTB M Ha OCHOBE ONBITOB, JIEMOHCTPUPYIONIUX JAaHHOE (U3HUYECKOE
sIBJICHUE

1.3 pacrmo3HaBaTh MPOSIBICHUE M3YUYEHHBIX (DM3MUECKUX SIBICHUN B OKPYKAIOIIEM MHUpPE, B TOM 4ucie (U3MYeCKHUe sSBICHUS B
MPHUPOJIC, MPU STOM IEPEBOJUTH IMPAKTHYCCKYIO 3a7ady B Y4YeOHYIO, BBUICISATH CYIISCTBEHHBIC CBOWCTBA (IIPH3HAKH)
(bu3MYECKUX SIBICHUN

1.4 OTHCHIBATh M3yYEHHBIE CBOMCTBA TN U (PUINUYECKUE SBIICHUS, UCIONB3YsS (DU3NUECKHE BEIHMUMHBI, TPU OMHCAHUN TPABHIBLHO

TPAKTOBATbH (1)PI31/I‘-I€CKI/II71 CMBICJI HCIIOJIB3YEMBIX BCJIWYHH, o0o3HaYeHuss u (210505070005 (1)I/I3I/I‘-IGCKI/IX BCIIMYMH, HaXOAUThb




(bopMyIIBl, CBS3BIBAIOIIME JAaHHYIO (HU3MUECKYI0 BEIMYMHY C JPYTUMH BEJIMYMHAMH, CTPOUTh TpaduKu H3ydeHHBIX
3aBUCUMOCTEH (PU3MYECKUX BEINIUH

1.5

XapaKTCPU30BaTh CBOMCTBa TCI, (buanecxne SABJICHUS W HPOLECChI, HCIOJb3ysd HU3YYCHHBIC 3aKOHBI, IIPpHU 3TOM JdaBaTb
CJIOBCCHYIO (bOpMyanOBKy 3aKOHa U 3allMCbIBATh €0 MaTEMATHYCCKOC BhIPAKCHUEC

1.6

OOBSICHATh (DPU3MYECKHE IMPOLECCHl M CBOWCTBA TEJ, B TOM YMCJIE€ M B KOHTEKCTE CUTyalUd NPAaKTUKO-OPHUEHTUPOBAHHOIO
XapakTepa: BBIABIATh NPUYMHHO-CIIEJCTBEHHBIC CBSA3H, CTPOUTH OOBSCHEHHE U3 2 - 3 JOrMYEeCKHX IIaroB ¢ MOMOINbIO 2 - 3
U3YyUYEHHBIX CBOMCTBA (U3NYECKUX SIBICHUH, GU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemaTh pacyeTHbIE 337a4l (ONMUpPAIOIIHecs Ha CUCTEMY U3 2 - 3 ypaBHEHHMIA), UCTIOJIB3Ys 3aKOHBI U ()OPMYJIbI, CBS3bIBAIOIINE
¢u3nyeckue BEIIMYMHBI: HA OCHOBE aHaJM3a YCJIOBHUS 3a/lauM 3allMChIBaTh KPAaTKOE YCIOBUE, BBIABIATH HEJOCTAIOIINE HIIU
M30BITOYHBIC JAaHHBIC, BHIOMPATh 3aKOHBI U (POPMyIBI, HEOOXOAMMBIC IS PEIICHUs, MPOBOAWTH PAcyeThl M OLICHUBATH
PEATMCTUYHOCTD MOJYYEHHOTO 3HaUCHUsI (PU3NYECKON BETMUHHBI

1.8

paciio3HaBaTb HpO6JI€MLI, KOTOPBIC MOYXHO PCIHIUTH IIPU ITOMOIIHU (1)I/I3I/ILIGCKI/IX METOHOB, UCIIOJIb3Ys OIMMUCAHUC UCCIICAOBAHUS,
BBIACIIATE MPOBCPACMOC MPCAINOIOKCHUC, OUCHHUBATL MPABUJIIBHOCTL IMOPAJAKA IMPOBCACHUA HCCIICAOBAHUA, ACJIAaThb BBIBOJLI,
HHTCPIPECTUPOBATL PE3YJIbTATHI Ha6J'IIO,I[eHPIﬁ H OIIBITOB

1.9

IIPOBOJIUTH OMBITHl MO HAOMIONCHHIO (DU3MYECKHX SBIEHUM WM (U3NYECKHX CBONCTB TEN: CaMOCTOSATENIBHO COOUpATh
YCTaHOBKY U3 N30bITOYHOTO HabOpa 000pyA0BaHUSI, OIUCHIBATh X0 OIBITA U €T0 PE3YJIbTaThl, (POPMYIUPOBATH BHIBOJIBI

1.10

MPOBOJNTHh TPH HEOOXOMWMOCTH CEPHIO TPSMBIX HW3MEPCHHM, OMpeeisas CpelHee 3HAYCHHE HW3MEPSEeMOW BEITUYHHBI
(poxycHoe paccTosiHuEe COOMparoIIe JTHMH3bI), 000CHOBBIBATH BEIOOD crioco0a u3MepeHus (M3MEepUTENHLHOTO MpUudopa)

1.11

MIPOBOJIUTh MCCIIEJOBAHUE 3aBUCHUMOCTEH (U3NYECKHUX BEJIMYMH C MCIOJIb30BAaHMEM INPSMBIX H3MEPEHM: IIaHHPOBATh
UCCIIEIOBaHNE, CaMOCTOSITEIbHO COOMpPAaTh YCTaHOBKY, (MKCHPOBAaTh PE3yJIbTaThl MOJYYEHHON 3aBUCUMOCTH (PU3MUECKHUX
BEJIMYMH B BUJIE TaOJIUIl U TpaUKOB, AeTIaTh BEIBOBI 10 pe3yJbTaTaM UCCIEI0BaHUS

1.12

NpOBOAUTL KOCBCHHBIC HN3MCPCHUSA (I)I/I3I/I"IGCKI/IX BCJIMYHH: IUIAHUPOBATh HU3MCEPCHU, CO6I/IpaTB SKCIICPUMCHTAJIbHYIO
YCTAaHOBKY M BLIIIOJIHATE U3MEPCHHA, CICOYA HpGlIJ'IO)KGHHOﬁ HHCTPYKIUH, BBIYUCIIATE 3HAYCHHUEC BCIIMYMHBI U aHAJIM3UPOBATH
MOJIYYCHHBIC PE3YJIbTAThI C YUCTOM BaﬂaHHOﬁ MOrpCIIHOCTH H3MCpCHHI>i

1.13

co0Jro1aTh MpaBuiIa TEXHUKU OE30MaCHOCTH MU paboTe ¢ 1abopaTopHbIM 000pyI0BaHUEM

1.14

pa3nuyaTh OCHOBHBIE NPHU3HAKUM HM3YYEHHBIX (QU3NYECKUX MOJeNei: MaTepuaiabHas TOYKa, aOCOJIOTHO TBEPAOE TeEJo,




TOYCYHBIN UCTOYHHUK CB€Ta, JIy4, TOHKasd JIMH3a, INIaHCTapHasd MOJACJ/Ib aTOMa, HYKJIOHHAA MOJCJIb aTOMHOI'O AApa

1.15

XapaKTepu30BaTh HPUHLUIMbBI JI€HCTBUA H3YyYEHHBIX HPUOOPOB M TEXHUYECKMX YCTPOWCTB C ONOPOH Ha MX ONMCaHuf,
WCTIOJB3Ys 3HAHHS O CBOMCTBAaX (PM3UUECKUX SABICHUN U HEOOXOAUMBbIEC (PU3NYECKHE 3aKOHOMEPHOCTH

1.16

UCIOJb30BAaTh CXEMbl M CXEMaTUYHbIC PHUCYHKH HW3YUYEHHBIX TEXHMYECKHX YCTPOMHCTB, W3MEPHUTEIbHBIX IPHOOPOB H
TEXHOJIOTHYECKUX IPOLIECCOB MPHU PELICHUN Yy4eOHO-TIPAKTUUECKUX 3a/1a4, ONTHUYECKUE CXEMBI Ul MOCTPOEHUS N300paKeHUH
B IUIOCKOM 3€pKaJie ¥ cOOMpAIoLIeH JHH3e

1.17

IPUBOANUTH TNPUMEPHl (HAXOAUTh HHPOPMALUIO O MpUMEpax) MPAKTUUYECKOTrO0 HCIHOJIb30BAHUA (PU3UYECKUX 3HAaHUI B
MIOBCEIHEBHOM >KM3HM 111 o0ecreueHuss O0e30MacHOCTH Mpu OOpallleHuH C MpudopaMu U TEXHUYECKUMHU YCTPOWCTBAMU,
COXPAHEHMs 3/I0POBbsI U COOJIIOZCHUS HOPM 3KOJIOTHYECKOT0 ITOBEICHUS B OKPYKAIOLIEH cpene

1.18

OCYIIECTBIATh MOUCK MHPOpMAIMU (HU3NYECKOTO COAepx aHHUs B ceTH VHTEpHET, caMOCTOATENbHO (HOPMYTUPYST TOMCKOBBIN
3ampoc, HaXOAWTh MYTH OINPEACICHUS JOCTOBEPHOCTH IOTYYCHHOW HWHQPOpPMAIMM Ha OCHOBE HMCIOIIUXCS 3HAHWHA U
JIOTIOTHUTEIBHBIX HCTOYHUKOB

1.19

HCIOJIb30BATh P BBITOJHEHUN Y4EOHBIX 331aHUI HAYYHO-TIOMYJISIPHYIO JIUTEPATYpPy (PU3MUECKOTO COJepkKAHUS, CIIPAaBOYHbIE
MaTtepuaibl, pecypcbl cetu MHTepHeT; BialeTh NpUeMaMu KOHCIEKTHPOBAHHUS TEKCTa, IpeoOpa3oBaHus MHGOpMaluu U3
OJIHOM 3HAKOBOM CUCTEMBI B IPYI'YIO

1.20

co3/laBaTb COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE HHGOpPMAllMM U3 HECKOJbKUX MCTOYHHKOB
($U3MYECKOTO CONep)KaHUs, IMyOJUYHO MPEACTaBIATh PE3YJIbTaThl MPOEKTHOW WIIM HCCIENOBATEIbCKON NESTENbHOCTH, NPHU
ATOM IPaMOTHO HCIIOJIb30BaTh W3yYEHHBIN MOHITUWHBIN amnmapaT U3y4yaeMoro pasjena GU3uKyu U COMPOBOKIATh BBICTYILIICHUE
Mpe3eHTalMeN ¢ y4eTOM 0OCOOEHHOCTEHN ayAUTOPUH CBEPCTHUKOB

1.21

MPU BBITIOJHEHUN YYE€OHBIX MPOEKTOB M HCCIECNOBAHUN (DU3UYECKUX TPOIECCOB pPACTPENEisaTh OOSI3aHHOCTH B TPYIINE B
COOTBETCTBUU C MOCTABJIEHHBIMU 3a/a4aMH, CIIEIUTh 3a BBIIIOJIHEHUEM IUIaHA NEHCTBUU U KOPPEKTUPOBATH €r0, aJI€KBATHO
OIICHUBATh COOCTBEHHBIM BKJAJ B JESITCIBHOCTb TPYIIbI, BBICTPAUBATh KOMMYHHMKATHBHOE B3aUMOJICMCTBHUE, MPOSBIISS
TOTOBHOCTH pa3peniaTh KOHPIUKTHI




IIpoBepsiemble 3jieMeHTHI coaep:kanus (7 Kiacc)

Kon Kon [IpoBepsieMble 1€MEHTHI COAEP)KaHUS
pasnena JJIEMEHTa
1 OU3NKA U EE POJIb B [IO3HAHMU OKPYXAIOIEI'O MHUPA
11 ®dusnka - Hayka o npupoje. ABneHus npupoabl. GU3nyecKue SIBICHUS: MEXAaHUUYECKUE, TEIUIOBBIEC, SJICKTPUUYECKUE,
MarHuTHbIE, CBETOBbBIE, 3ByKOBBIE
1.2 Oduznyeckue BeIMUMHBL. V3mepenne Qusnmveckux pennduH. Duswueckne mpuOOpsl. [lorpemHocTh M3MEpEeHHI.
MexnayHapoaHas cuCTeMa €ANHULL
1.3 EcTtecTBeHHO-HAY4YHBI METOJl MO3HAHUS: HAOIOJIEHUE, MOCTAHOBKA HAYYHOTO BOIPOCA, BBIABM)KEHHUE THUIIOTE3,
IKCIIEPUMEHT IO MMPOBEPKE THIOTE3, 00BICHEHUE HAOIIO1aeMOTO SIBJICHUS
14 Onwucanne GpU3NUECKUX SBICHUHN C MOMOIIBIO MOJIEIIEH
1.5 [TpakTrueckue padbOThI:
N3MmepeHne pacCTOsIHUN.
N3mepenne o0bema KUIKOCTH M TBEPOTO Tea.
Ornpenenenne pa3MepoB MaJbIX TeI.
N3mepenne TemMneparypsl PU TOMOIIHU KUIAKOCTHOTO TEPMOMETpPA U IaTYHNKA TEMIIEPATYpPhI
2 I[TEPBOHAYAJIbHBIE CBEJAEHM A O CTPOEHUUM BEHLIECTBA

2.1 CtpoeHue BellecTBa: aToMbl U MOJIEKYJIbI, UX pa3Mepbl. ONBITHI, TOKa3bIBAIOLINE TUCKPETHOE CTPOSHHUE BEILIECTBA

2.2 JBmwxenue dvactuil BemiecTBa. CBsI3b CKOPOCTH JBHKEHHUS YaCTUIl C TeMIeparypold. BpoyHOBCKoe IBMKEHUE,
T dy3us

2.3 B3anMopeiicTBre 4acTHI] BEMIECTBA: MPUTSHKEHUE U OTTATKUBAHUE

24 ArperaTHpie COCTOSIHUSI BEIIECTBA: CTPOEHUE Ta30B, KUJIKOCTEH U TBEPIBbIX (KPUCTATMYECKUX) Tell. B3anMocBs3b

MCKOY CBOMCTBaMH BEILIECTB B PAa3HBIX arp€raTHbIX COCTOSHUAX U UX ATOMHO-MOJICKYJISIDHBIM CTPOCHUCM




2.5

OcobeHHocTH arperaTHbIX COCTOSTHUH BOJBI

2.6 [IpakTrueckue paboTHI:
OreHka auamerpa atoma METOAOM PsIIOB (C UcToyib3oBaHueM (hoTorpaduwii).
OnbITH IO HAOJFOICHUIO TEIJIOBOTO PACIIMPEHHS ra30B.
OnbITH IO OOHAPYKEHHIO TEHCTBUS CHIT MOJIEKYJISIPHOTO MIPUTSHKSHUS
JABWXEHUE U B3AUMOAENCTBUE TEJI
3.1 MexaHunueckoe ABMKEeHHE. PaBHOMEpHOE U HEpaBHOMEPHOE JIBUKCHUE
3.2 Cxopoctb. CpeHsisi CKOPOCTh IPU HEPABHOMEPHOM ABMKEHHUU. Pacuer myTu U BpeMEeHU JBUKCHHUS
3.3 SIBnenue nnepuu. 3aKOH UHEpIMH. B3aumoielicTBUE Ten Kak MPUYMHA U3MEHEHHUs CKOPOCTH JABIKEHUs Ten. Macca
KaK Mepa MHEPTHOCTH Tella
3.4 [TnoTHOCTH BemecTBa. CBSA3b INIOTHOCTH C KOJTMYECTBOM MOJIEKYII B €IMHUIIE 00bEMa BEIIeCTBA
3.5 Cuna xak XxapakTepUCTHKa B3aUMO/IEUCTBUS TeI
3.6 Cuna ynpyrocTu 1 3akoH ['yka. MI3mMepeHne CHITbI ¢ TIOMOIIBIO THHAMOMETPA
3.7 SIBneHue TAroTeHMs U cuiia TshkecTu. Cuila TSKECTH Ha Ipyrux mianerax. Bec tena. HeBecomocth
3.8 Cuna tpenus. TpeHue cKoJIbKeHHUs U TpeHue Mokos. TpeHue B Ipupoje U TEXHUKE
3.9 CrnoxeHue cuil, HallpaBJIEHHbIX M0 OJJHOM NpsiMoii. PaBHoaelcTByOIIast cui
3.10 [TpakTyeckue paboThl

OrnpeziesieHne CKOPOCTH PaBHOMEPHOTO JBMKEHUS (LIApHKa B KUJIKOCTH, MOJEIH AJIEKTPUUECKOTO aBTOMOOWIS U
TakK jajuee).

Ornpenenenne cpeaHeil CKOPOCTU CKOJBKEHUS OpyCcKa WK IIapUKa 10 HAKIIOHHOMW TIJIOCKOCTH.

OrnpezeneHne MmI0THOCTUA TBEPJOTO Tea.

OMBITHI, IEMOHCTPUPYIONTUE 3aBUCUMOCTH PACTSHKEHHS (1eopMaIiun) Ipy»KUHBI OT TPHIIOKEHHOMN CHIIBI.

OnBbIThL, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbI TPEHHS CKOJIbKEHHUS OT Beca Tela U XapaKTepa COMPUKACAIOLIUXCS
MMOBEPXHOCTEN




3.11

@uznyeckue SIBICHUS B MIPUPOAEC: NIPUMEPHI IBHKEHUS C Pa3IUYHBIMU CKOPOCTSMHM B KUBOM M HEKUBOHU NPUPOJE,
JICHCTBHUE CHUJIbI TPEHHUS B IIPUPOJIE U TEXHUKE

3.12

TexHuuecKkre yCTpouCTBa: TMHAMOMETP, TOAIIUITHUKA

JIABJIEHUME TBEPJIbIX TEJI, )KUJIKOCTEN 1 TA30B

4.1 Jasnenue tBepaoro tena. CnocoObl yMEHbIICHUS U YBEIMUCHUS TaBIICHUS
4.2 JlaBnenue raza. 3aBUCUMOCTD JJaBJICHUS ra3a oT 00beMa, TeMIlepaTypbl
4.3 [lepenava naBieHust TBEpABIMU TelIaMU, )KUIKOCTSIMH U razamu. 3akoH Ilackans. [ITHeBMaTnyeckue MaluHbl
4.4 3aBUCHUMOCTh JaBJICHMSI JKHJIKOCTH OT TIyOuHbl. ['mapoctatnueckuid mapagokc. CooOmaromuecss COCyIbl.
['unpaBnuyeckrne MEXaHU3Mbl
4.5 AtMocdepa 3emnu u atmMocepHoe namieHHe. [IpUYWHBI CyIMIECTBOBAHMS BO3MYIIHOW 0007104Ykd 3eMiu. OTMbIT
Toppuuemnnu. 3aBUCUMOCTb aTMOC(EPHOTO IaBICHUS OT BBICOTHI HaJl YPOBHEM MOPS
4.6 H3mepenne armocdeproro aasnenus. [lpubopsl 11t usmepenus aTMocQepHOro 1aBIeHUS
4.7 JelicTBHE KUKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TeJo. BeiTankuBaromas (apxumenoBa) cuia. 3akoH Apxumeaa
4.8 IInaBanue Ten. Bo3nyxonnaBanue
4.9 [IpakTuueckue pabOTHI:
HccnenoBaHue 3aBUCUMOCTH Beca Tejla B BOjIe OT 00beMa NOrPY>KEHHOHN B )KUKOCTh YacTH Tela.
Omnpenenenne BhITAIKUBAIOIIEH CUITbI, IEHCTBYIOIIEH Ha TEJO, MOTPYKEHHOE B KHUIAKOCTb.
ITpoBepka HE3aBUCHMOCTH BBITAJIKUBAIOLIEH CHUIIBL, JEUCTBYIOLIEH HA TEJIO B )KMJIKOCTH, OT MAacChl TeJa.
OnBIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJIKUBAIOLIEH CHUJIBI, IEHCTBYIOIIEH Ha TEJIO B KUAKOCTH, OT 00beMa
NOTPYKEHHOMN B )KMJIKOCTb YaCTH TeJa U OT IUIOTHOCTH JKUJKOCTH.
KoncTpynpoBanue apeomerpa i KOHCTPYHUPOBAHUE JIOJKH U ONPEJIEIIEHNE €€ IPY30I0IbEMHOCTH
4.10 duznyeckue sIBICHUS B IPUPO/IE: BIUSHUE aTMOC(HEPHOTO AaBJICHUS Ha )KUBOW OpraHu3M, IJIaBaHUE PbIO
411 TexHU4YeCcKne yCTPOUCTBA: COOOIAIOIINECS COCY/IbI, YCTPOHCTBO BOJOIMPOBO/IA, THIPABINIECKUN TIPEeCcC, MAaHOMETP,

6apoMeTp, BHICOTOMED, MTOPIIHEBOM HACOC, APEOMETP




PABOTA, MOIIHOCTD, OHEPI'M A

5.1 Mexanudeckas pabora

5.2 MexaHuueckasi MOIIHOCTb

5.3 [IpocTeie MexaHU3MBI: phIvar, OJI0K, HAKJIIOHHAS TUIOCKOCTh. [IpaBuiio paBHOBECHS phlyara

5.4 [IpumeHnenue npaBuiia paBHOBECHS pblyara K 00Ky

5.5 "3osoroe mpaBuio" Mexanuku. Koaddumuent monesnoro neicTBus MexaHu3MoB. [IpocTbie MEXaHU3MEI B OBITY |
TEXHUKE

5.6 [TorennuanbHas SHEPIUU Teja, MOJHATOro HaJl 3emiei

5.7 Kunerudeckas sHeprus

5.8 [TonHast MexaHn4eckas SHEprus. 3aKOH U3MEHEHHSI U COXPAaHEHUS MEXaHUUECKOW IHEPTUn

5.9 [IpakTuyeckue paboOTHI:
Onpenenenue paboOThl CHIIBI TPEHUS IIPU PABHOMEPHOM JIBUKEHUH Teja 110 TOPU30HTAIBHON MOBEPXHOCTH.
HccnenoBanue ycinoBui paBHOBECHS phlyara.
N3mepenne KIIJ[ HakIOHHOHN TUIOCKOCTH.
N3yuenne 3akoHa cOXpaHEHUS] MEXaHUYECKON IHEPTHU

5.10 ®u3nyecKue SBICHUS B IPUPOJIE: PhIYAry B TEJIE YEIOBEKA

5.11 TexHuuyeckue YCTpONCTBA: pbluar, IOABMXKHBIA M HEMOABWKHBIM OJIOKM, HaKJIOHHAs IUIOCKOCTb, IPOCTHIE
MEXaHU3MBbI B ObITY

IIpoBepsiemble 31eMeHTHI coAep:kaHus (8 Kiacc)
Kon Kon [IpoBepsiembie 2EMEHTHI COAEPIKAHUS
pazznena AJIEMEHTA




TEIIVIOBBIE ABJIEHU A

6.1 OcCHOBHBIE TIOJIO’KEHUSI MOJICKYJIIPHO-KMHETHUECKON TEOpHHM CTPOCHHUs BellecTBa. Macca M pa3Mepbl MOJIEKYIL.
OMBITHI, MOATBEPKIAIOIINE OCHOBHBIC MTOJIOKCHHUS MOJICKYIISIPHO-KHHETUIECKON TCOPUH

6.2 Mopenu TBep0To, KHUAKOTO U Ta3000pa3HOT0 COCTOSIHUM BemecTBa. Kpucrammmyeckue u aMmopdHbIe Tena

6.3 OObsicHeHHE CBOICTB ra3oB, )KUJIKOCTEH U TBEPABIX T€JI Ha OCHOBE MOJIOKEHUH MOJIEKYISIPHO-KMHETUYECKON Teoprun

6.4 CMauuBaHue U KanWUISIPHBIE SIBICHUS

6.5 TennoBoe paclIMpEHHUE U CKATUE

6.6 Temmnepatypa. CBs3b TEeMIIEpaTypbl CO CKOPOCTHIO TEIIOBOTO JBHKEHUS YaCTHUIL

6.7 Buytpennss sHeprusi. CiocoObl U3MEHEHUsI BHYTPEHHEH SHEpruu: Termionepeaaya u cCoBepiieHrne padoThl

6.8 Buns! Teronepenaun: TemiIONPOBOJHOCTh, KOHBEKIUS, H3ITYUCHHE

6.9 KonudecTBo TemioThl. Y aebHas TEIIOEMKOCTh BEIIECTBA

6.10 TennooOMeH U TETIOBOE paBHOBECHE. Y paBHEHHUE TEIUIOBOTO OajaHca

6.11 [1naBneHue u OTBEp/IEBAHNE KPUCTAIUTMYECKUX BEUIECTB. Y ACNIbHAS TETUIOTA TUIABJICHUS

6.12 [TapooOpa3oBanue u kouaeHcamusi. Mcmapenue. Kunenue. YaenpHas Terora mapooOpa3oBaHHs. 3aBUCUMOCTH
TEMIEPATYpPhl KUTIEHUS OT aTMOC(HEPHOTO JaBICHUS

6.13 BnaxHocTs Bo3yxa

6.14 OHeprus TOIMBA. Y IeJbHasl TEMJI0Ta CrOPAHUS

6.15 [Tpuntuner  paGotel TeroBeix asuratene KIIJ TtemmoBoro pgBuratens. TemmoBble nBUTATeNd W 3allyTa
OKPY’KaloIlel cpebl

6.16 3aKOH COXpaHEeHHsI U TIPEBPAIICHHS SHEPTUU B TETUIOBBIX MPOIECCcax




6.17

[TpakTrueckue paboThI:

OnbIThI 10 OOHAPYKEHUIO ACUCTBUS CHUJT MOJIEKYJISIPHOTO MPUTSKEHHUS.

OMnBITHI O BhIpAIIMBAHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MM caxapa.

OnBITH O HAOIOICHUIO TETUIOBOTO PACIIIUPEHHUS Ta30B, )KUIKOCTEH 1 TBEPIBIX TEI.

Omnpenenenue JaBiIeHUs BO3lyXa B OaJUIOHE IINPHUIIA.

OMBITHI, IEMOHCTPUPYIOIINE 3aBUCIMOCTD JaBIICHHUS BO3/[yXa OT €r0 00beMa U HarpeBaHUS WA OXJIAXKICHHSI.
[IpoBepka rumore3bl JIUHEHHOW 3aBUCMMOCTU JJIMHBI CTOJIOMKA >KUIKOCTH B TEPMOMETPHUYECKOH TpyOKe OT
TEeMIIepaTyphI.

Habmroienue n3MeHeHus: BHyTPEHHEH SHEPTUy Tejla B pe3yibTaTe TeIuionepeiayu U paboThl BHEIIHUX CHIL
WccnenoBanue siBeHus TEIJI000MeHa TPU CMEIIMBAHUN XOJIOIHON U TOPSTYEH BOJIBI.

OnpeneneHre KOJUYECTBA TEIUIOTHI, IMOJTYYEHHOIO BOJOH MpH TEIUIOOOMEHE ¢ HarpeTbiM MeTaUIMYeCKUM
TUAJTUHAPOM.

Omnpenenenue yneiabHON TEIUIOEMKOCTH BelllecTBa. MccnenoBanue mporecca nCapeHus.

OmnpeneneHne OTHOCUTENIBHOM BIaKHOCTH BO3/yXa.

Omnpenenenue yneabHON TEIUIOTHI TUIABICHUS JIbJIA

6.18 dusnueckue SABJICHUS B MPUPOJIC: MOBEPXHOCTHOES HATSHKCHHE W KAIMJUIAPHBIC SBJICHUS B MPUPOJE, KPUCTAILIBI B
npupoje, uznydenue ComHIla, 3aMep3aHie BOJI0EMOB, MOPCKHE Opr3bl; 00pa3oBaHUE POCHI, TYMaHa, HHEsl, CHera
6.19 TexHudeckne yCTpOMCTBA: KaWJUIPHI, IPUMEPBI UCIOJIB30BAHUS KPHUCTAIIOB, KUJIKOCTHBIM TEPMOMETp, AATUYHUK

TEeMIIepaTypbl, TEPMOC, CHCTE€Ma OTOIUIEHUS JOMOB, TUTPOMETpbI, MCUXPOMETp, MHapoBas TypOWHa, JBUTaTENb
BHYTPEHHETO CrOpaHus

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Onexrpuzanus Teil. J[Ba poja dIEKTPUUECKUX 3apsiioB

7.2 B3aumoneiictBue 3apsokeHHBIX Tesl. 3akoH KynoHa (3aBUCHMMOCTb CHMJIBI B3aMMOJAEHCTBHS 3apsKEHHBIX TElT OT
BEJIMUMHBI 3apsJI0B U PACCTOSHUS MEXY T€JIaMH )

7.3 Onekrpuueckoe noyie. HanpsbkeHHOCTH anekTpudeckoro moiid. [IpuHIum cynepno3unuu 3J1eKTpudeckux nosei (Ha
Ka4eCTBEHHOM YPOBHE)

7.4 Hocurenu snexkTpuueckux 3apsaoB. DJIEMEHTapHBIM 3ieKTpuueckuil 3apsn. Crtpoenue aroma. [IpoBogHuku u

JUAJIEKTPUKU




7.5

3aKoH COXpPAHCHUA DJICKTPUUICCKOr'O 3apsaaa

7.6 OneKTpU4ecKuil TOK. Y CI0BUS CYIIECTBOBAHUS 3JIEKTPUYECKOI0 TOKA. MICTOUHMKY MOCTOSTHHOTO TOKa

7.7 JlelicTBuUS 3IEKTPUYECKOT0 TOKA (TEIIOBOE, XUMHUECKOE, MATHUTHOE). DJIEKTPUUECKUI TOK B )KUJKOCTAX U ra3ax

7.8 Onexkrpuueckas nenb. Cuna Toka. JNeKTPUYECKOE HAPsKEHNE

7.9 CormnpoTuBieHUE MPOBOJHUKA. Y IEIHHOE COMPOTHUBIICHUE BEILIECTBA

7.10 3akon Oma aJig y4acTka 1enu

7.11 [TocnenoBarenbHOE U MapAIJICIBHOE COSAMHEHUE TTPOBOTHUKOB

7.12 PaboTa 1 MOIIHOCTB AMEKTPUUECKOTO ToKa. 3akoH [[xoymnsa-JIlenia

7.13 DneKTpUYecKHe Lenu U MOTPeOUTeNN JIEKTpUUecKoi 3Heprun B ObITy. KopoTkoe 3aMbikaHue

7.14 [TocTosiHHBIE MarHuTHl. B3aumozaelicTBUE TOCTOSTHHBIX MarHUTOB

7.15 MarnutHoe nose. MarauTHoe 1nose 3eMJIH U ero 3HaueHHue JJIs )KU3HU Ha 3emIie

7.16 OmnbIT DpcTena. MarHuTHOE MOJI€ MIEKTPUUECKOro ToKa. [IpuMeHeHne 31eKTpOMarHuToB B TEXHUKE

7.17 JlelicTBue MarHUTHOIO MOJS Ha MPOBOJHMK C TOKOM. OJEKTPOJBHUraTeNb MOCTOSIHHOTO TOKa. lcmonb3oBaHue
AIIEKTPOABHUTATENEH B TEXHUYECKUX YCTPOUCTBAX M HA TPAHCIIOPTE

7.18 Onpitel Gapanes. SABnenue snekTpoMarHuTHON HHAYKUUU. [IpaBuino Jlenna

7.19 OnekrporeHepatop. CrnocoObl MOIYYEHHUS AJIEKTPUYECKOM DSHEpPruu. OJIEKTPOCTAHLUMU Ha BO300HOBIISEMBIX
UCTOYHUKAX SHEPTUU

7.20 [TpakTrueckue paboOThI:

OnBITHI MO HAOTIOIEHUIO NIEKTPU3ALIMHU Tell UHAYKIIUEH U TPU COTTPUKOCHOBEHUH.
HCCJ’IG}IOB&HH@ HeﬁCTBHﬂ SJICKTPHUYCCKOTO ITOJIAA Ha MPOBOJHUKH U TUIJICKTPHUKH.
CoOopka u mpoBepKa padOThI AMEKTPUIESCKOH NN MOCTOSHHOTO TOKA.

N3mepenue u perynupoBaHue CUIIbI TOKA.




W3mepenne u peryaupoBaHue HaPsKEHUS.

HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT CONPOTUBIIEHUS PE3UCTOPA U HANIPSDKEHUS Ha
pe3ucrope.

OnbIThI, IEMOHCTPUPYIOLIME 3aBUCUMOCTb IEKTPUYECKOTO COIPOTUBIICHUSI IPOBOJAHUKA OT €ro JUIMHBI, IUIOLIaan
MIONIEPEYHOI0 CEYEHUSI U MaTepHaa.

ITpoBepka npaBuiia CII0KEHUS HAIIPSHDKEHUH TIPU MIOCIIEA0BATEIbHOM COEJUHEHUH JIBYX PE3UCTOPOB.

[IpoBepka npaBuia sl CUIIbI TOKA MTPU NapaJIeIbHOM COEAMHEHUHU PE3UCTOPOB.

Onpenenenne pabOTHI AIEKTPUUYECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.

OrnpeneneHre MOUTHOCTH 3JIEKTPUYECKOTI0 TOKA, BBIJEISIEMON HA PE3UCTOPE.

HccnenoBanue 3aBUCUMOCTHY CHJIbI TOKA, UAYILETO Yepe3 JaMIIOUKY, OT HANPSKEHUs Ha HEH.

Onpenenenne KII/] narpesarensi.

HccnenoBanre MarHUTHOIO B3aUMOJEMCTBUSI TIOCTOSIHHBIX MAarHUTOB.

W3ydyeHre MarHUTHOTO TOJISl TOCTOSTHHBIX MarHUTOB NP UX OOBEIUHEHUU U PA3ICICHUN.

UccnenoBanue neicTBUS 3IEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnbIThl, JEMOHCTPUPYIOUIUE 3aBUCUMOCTb CHJIbI B3aUMOJCHCTBUS KATYLUIKM C TOKOM M MarHuMTa OT CUJIbl TOKa U
HaIpaBJICHUS TOKA B KaTyIIIKE.

N3yuenue aeicTBUS MarHUTHOTO MOJISI HA IPOBOJAHUK C TOKOM.

KonctpynpoBanue u u3ydeHne padoTsl JIEKTPOIBUTATEIS.

N3mepenue KIIJI anexTpoaBurarenbHoOl yCTaHOBKH.

OnpIThl O HCCIIEIOBAaHUIO SIBJICHUS SJEKTPOMAarHUTHOM WHAYKLMU: HCCIEIOBAaHUE HW3MEHEHWI 3HAueHus U
HaIpPaBJICHUS UHAYKLIIMOHHOIO TOKa

7.21 dusnueckue SBIEHUS B NPHUPOJE: IEKTPUUYECKHE SIBJICHUS B aTMocdepe, 3JIEKTPUYECTBO KHUBBIX OPraHU3MOB,
MarHuTHOE 1oJje 3eMild, Apeiid MOoa0COB, pOJib MATHUTHOTO MOJIS IS )KU3HU Ha 3eMJie, MOJISIPHOE CUSHUE

7.22 TexHuuyeckue yCTpONCTBA: AIJIEKTPOCKOI, aMIEPMETP, BOJBTMETP, PEOCTAT, CUETUYUK DIEKTPUUECKON HHEPIUH,
3IIEKTPOOCBETUTENbHBIE IPUOOPHI, HArpeBaTEIbHBIE IEKTPONPUOOPHI (TPUMEPHI), HIEKTPUUECKUE MPETOXPAHUTEINH,
AIIEKTPOMArHuT, 3JE€KTPOABUTATEb IOCTOSIHHOTO TOKA, FEHEpaTOp MOCTOSIHHOIO TOKa

IIpoBepsiemble 3jieMeHTHI coaep:kanus (9 Kiaacc)
Kon Kon [IpoBepsiembie 2EMEHTHI COAEPIKAHUS
pazznena JJIEMEHTA




MEXAHUWYECKUE ABJIEHUA

8.1 MexaHunueckoe ABIKeHHE. MarepuanbHas Touka. Cucrema oTcuera

8.2 OTHOCUTETPHOCTh MEXaHUYECKOTO JIBUKCHUS

8.3 PaBHOMEpHOE NPAMOIMHENHHOE IBHKCHHE

8.4 HepaBnomepHoe mnpsimonuHeiiHoe nBwkeHue. CpenHss W MrHOBEHHAs CKOPOCTh Tela MpHU HEPaBHOMEPHOM
JIBYOKCHUH

8.5 Yckopenue. PaBHOYCKOPEHHOE MTPSIMOJIMHEHHOE JIBUKCHUE

8.6 CBobOoanoe nagenne. OnblTh [ anuaes

8.7 PaBHOMepHOE &BMXKEHHE TIO OKpyXHOCTH. Ilepmon u wacrora oOpamieHus. JIMHeWHass W yrjioBas CKOPOCTH.
LlenTpocTpeMuTEIIbHOE YCKOPEHNE

8.8 [TepBeriit 3akon HeroToHa

8.9 Bropoii 3akoH HeroToHa

8.10 Tperuii 3akoH Herotona

8.11 [TpyHIMI CynepnO3ULIUH CHIT

8.12 Cuna ynpyroctu. 3akoH ['yka

8.13 Cuna TpeHusi: cuiia TPeHHUS CKOJIbKEHUs, CHIIa TPEHUS TTOKOsI, APYTrye BUIbI TPEHUS

8.14 Cuna TspKeCTH M 3aKOH BCEeMHUPHOTO TATOTEHHUS. Y CKOpEeHUE CBOOOIHOTO MaIeHUs

8.15 JBmxenue mnanet Bokpyr Connna. [lepBas kocMudeckast CKOpocTb. HeBeCOMOCTh U neperpy3ku

8.16 PaBHOBecue MmaTepuanbHON TOUKH. AOCOTIOTHO TBEPIOE TEIO

8.17 PaBHOBecHE TBEPIOTO TENa C 3aKPEIJIEHHOM OChIO BpalieHus. MoMeHT cuibl. LleHTp TskecTn




8.18

Nmnynbce Tena. M3menenue umnyibca. UIMmynbc cuiibl

8.19 3aK0H COXpaHEHUsI UMITYJIbCa

8.20 PeakTuBHOE NBMKEHIE

8.21 Mexannueckas paboTa U MOIIIHOCTh

8.22 Pabora cun tsxectH, ynpyroctu, TpeHus. CBsi3b 3HEPIUU U PaOOThHI

8.23 [ToreHunanbHast 3HEPrus TeNa, HOJHATOrO HaJl IOBEPXHOCTHIO 3eMJIU

8.24 [ToTeHmanbHast SHEPTUS CKATON MPYKUHBI

8.25 Kunernueckas sneprus. Teopema 0 KUHETUUECKON IHEPIUU

8.26 3aKOH COXpaHEHHUsI MEXaHHYECKOW IHEPTUU

8.27 [TpakTrueckue paboThHI:
Omnpenenenne cpeHEN CKOPOCTH CKOJBKEHUS OpycKa WM JBM)KCHUS IIapHUKa MO0 HAKJIOHHON TTIOCKOCTH.
OmnpezneneHye yCKOpeHUs Teja MpH paBHOYCKOPEHHOM JBM)KEHHUH 110 HAKJIOHHON TJIOCKOCTH.
HccnenoBanne 3aBUCUMOCTH ITYTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM JIBUKEHUH 0€3 HauaJbHON CKOPOCTH.
[TpoBepka rUMOTE3bI: €CIU MPH PaBHOYCKOPEHHOM IBIKEHHH 0€3 HaualbHON CKOPOCTH IYTH OTHOCSTCS KakK Psif
HEUYETHBIX YHCEN, TO COOTBETCTBYIOIINE IPOMEKYTKH BPEMEHU OJTMHAKOBBI.
HccnenoBanue 3aBUCUMOCTH CHITBI TPEHHS CKOJIBKEHHUS OT CHITBI HOPMAJIbHOTO JIaBJICHHUS.
Onpenenenne k03P PUIHEHTA TPEHUS CKOIBKEHHS.
Omnpenenenne KecTKOCTU IPYKUHBI.
Omnpenenenne pabOTHI CHITBI TPEHUS TIPU PABHOMEPHOM JIBM)KEHUH TeJa M0 TOPU30HTAILHON TTOBEPXHOCTH.
Omnpenenenue pabOTHI CHIIBI YIPYTOCTH NPH HOAbEME Ipy3a C HCIOJIb30BAaHHUEM HEMOJBHKHOTO U IMOJBUKHOTO
0JI0KOB

8.28 dusnueckue SBJICHUS B NPHUPOJE: NMPUIMBBI U OTIUBHI, JBIKeHHE IaHeT COJHEYHON CHUCTEMBI, PEaKTHBHOE
JIBI)KEHUE JKUBBIX OPTaHH3MOB

8.29 TexHUYECKHE YCTPOUCTBA: CIUOMETP, NaTYNKH MOJIOKEHHSI, PACCTOSHUS U YCKOPEHUS, PAKEThI




MEXAHUWYECKHUE KOJIEFAHMA 1 BOJIHBI

9.1 KonebarenbHoe nBmxenue. OCHOBHbIE XapaKTEPUCTUKH KOleOaHU: IEpUOJ, YaCTOTa, aMILJIUTY/1a

9.2 MaremaTtnueckuil ¥ nNpyKUHHBINA MasgsTHUKY. [IpeBpalienue sHepruy npu KojaedaTeIbHOM JIBUKEHUN

9.3 3aryxatomue Konedbanus. Bernyxnennsie konedanus. Pesonanc

9.4 Mexanuueckue BonHbl. CBoiicTBa MeXxaHM4eckuX BOJH. [IpojiosibHbIE M monepeyHble BOJIHBL. J[IMHA BOJHBI U
CKOpOCTh €€ paclpocTpaHeHHs. MexaHUUYeCKHe BOJIHBI B TBEPOM TeJjle, CeIiCMUYECKHE BOJIHBI

9.5 3ByK. I'poMKOCTB U BbICOTA 3ByKa. OTpakeHue 3ByKa

9.6 Wudpas3Byk U yiabTpa3Byk

9.7 [TpakTrueckue paboThHI:
Omnpexnenenne 4acTOTHI U MEPHOAA KOIEOaHUH MaTeMaTHYECKOTO MasiTHHKA.
OnpezaeneHye 4acTOThl U MepHoja KoineOaHUH NPy>KUHHOTO MasTHUKA
HccnenoBanue 3aBHCHMOCTH TIEpHO/ia KOJIeOaH I TIOBEIIEHHOTO K HUTHU TPy3a OT JJIMHBI HATH.
HccnenoBanue 3aBUCUMOCTH NTEpHOIA KOJIEOAHNH NPYKMHHOTO MasiTHUKA OT Macchl Tpy3a.
[IpoBepka HE3aBHCMMOCTH TepHOJa KojeOaHWH Tpys3a, MOABEHICHHOTO K HHUTH, OT MAacChl Ipy3a M >KECTKOCTH
npyXuHsbl. MI3mepenne yckopeHus cBOOOIHOTO MaieHUs

9.8 dusnueckue sBIECHUS B IPUPOJIE: BOCIIPUATHE 3BYKOB JKUBOTHBIMHU, 3€MIIETPSCEHUE, CeIiICMUYECKHE BOJIHBI, IlyHaMH,
X0

9.9 TexHuueckue ycTporucTBa: 3X0JI0T, UCIOJIb30BAHUE YIbTPa3ByKa B OBITY U TEXHUKE

10

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

10.1 DJEeKTPOMAarHUTHOE MoJIe. DJIEKTPOMAarHUTHbIE BOJHBI. CBOMCTBA 3JEKTPOMAarHUTHBIX BOJIH
10.2 [IIkana 371€KTPOMarHUTHBIX BOJIH

10.3 DnekTpoMarHuTHas npupoja ceera. CkopocTh cBeTa. BoaHOBBIE CBOICTBA CBETa

10.4 [IpakTuyeckue paboOTHI:




W3ydeHne CBOMCTB 371€KTPOMAarHUTHBIX BOJIH C TOMOIIbIO MOOMIIBHOTO TenedoHa

10.5 Oduznyeckue SABICHUS B MPHUPOJE: OMOJIOrHYECKOe NEHCTBUE BUIUMOTO, yIbTPA(QHOIETOBOIO U PEHTIE€HOBCKOIO
W3JIy4YEeHHU I

10.6 TexHUYECKHE YCTPOUCTBA: UCTIOIB30BAHUE IJICKTPOMATHUTHBIX BOJIH JUISI COTOBOM CBSI3H

11 CBETOBBIE ABJIEHUA

11.1 JlyueBast moniens cBera. MIcTOUHHMKY CcBETa

11.2 [IpssMonMHEITHOE pacpocTpaHEeHHEe CBETa

11.3 Otpaxxenue csera. [11ockoe 3epkano. 3akoH OTpakeHHUs CBETa

114 [Tpenomnenue cBeTa. 3aKoH npenomieHus cBera. [logHoe BHyTpeHHee OTpakeHue CBeTa

11.5 JIunza. Xop myuel B IMH3€E

11.6 OnTuyeckas cucrtemMa goTroanmapara, MUKPOCKOTIA U TEJIECKOIIa

11.7 I'ma3 kak ontuueckas cucremMa. biiM30pyKOCTh U JalbHO30PKOCTh

11.8 Paznosxxenue 6emnoro ceera B ciektp. OnbiTel HetoToHa. CrioskeHNe CIeKTpasIbHBIX 1IBETOB. Jlucnepcus cBeTa

11.9 [TpakTrueckue pabOThI:
HccnenoBanue 3aBUCIMOCTH yTJIa OTPAKEHHsI CBETOBOTO JIyya OT yrija MajaeHusl.
W3ydeHne XapakTepuCTHK H300pakeHUs IIpeIMETa B INTOCKOM 3epKalie.
HccnenoBaHue 3aBUCMMOCTH yIJIa IPEOMIICHHUSI CBETOBOTO JTy4a OT YIJia MaJeHus Ha FPpaHulle "BO3/IYX - CTEKIIO".
[Tomy4yenue n300pa>keHUiA ¢ TOMOIIBIO COOUPAIOIIEH JTUH3HI.
Omnpenenenne HOKYCHOTO PACCTOSHUS M ONTUYECKON CHIIBI COOMpAIOIIei TNH3HI.
OMBITHI 1O PA3JIOKECHHUIO OEJIOTO CBETA B CIIEKT.
OMBITHI O BOCTIPUSATHIO I[BETA MPEMETOB P UX HAOTIOJICHUH Yepe3 IBETOBBIE (PHILTPHI

11.10 Oduznyeckue siBiIeHUs B mpupoe: 3arMenust Connua u JIyHbl, 1BeTa Tel, ONTHYECKUe sBJIeHUs B aTMochepe (1BeT
Heba, pepakuus, paayra, MUPax)




11.11

TexHmueckne YCTPOﬁCTBaZ OYKH, ITCPUCKOII, (bOToannapaT, OIITUYCCKUE CBETOBOAbI

12

KBAHTOBGIE SABJIEHUA

12.1 OmneiTel Pe3epdopna u mmanerapuas Mojenb atomMa. Mojens aroma bopa

12.2 Hcenyckanue u nornomenue ceera aromoM. KBaHThl. JIMHEWYaThIe CIIEKTPBI

12.3 PagnoaktuBHOCTB. Anb(da-, 6eTa- 1 raMMa-u3IydeHUs

12.4 Crtpoenue atomHoro siapa. HykionHnast Mojens aToMHOTO siipa. M30Tomnsl

12.5 PaanoaktuBHbIe peBpainenus. [lepuos nosypacmaia aTOMHBIX s11€p

12.6 SAnepHble peakuu. 3aKOHbI COXPAHEHHUS 3apsAJ0BOIO U MacCOBOT'O UUCEN

12.7 DHeprus cBA3U aTOMHBIX siziep. CBsA3b MacChl U SHEPTUU

12.8 Peakiuu cuntesa u aenenus saep. Mcrounuku sHeprun CosiHIa U 3B€3.1

12.9 SAnepnas sHepreruka. JleficTBre palOaKTUBHBIX U3IyYEHUI HA KUBbIE OpraHU3MBI

12.10 [TpakTyeckue paboOTHI:
Habumroienre CrulomHbIX U IMHEWYaThIX CIIEKTPOB U3TYYECHHUS.
HccnenoBanue TpeKOB: U3MEpEHHE YHEPIUU YaCTHIIBI 10 TOPMO3HOMY IyTH (110 oTorpadusim).
W3mepenue pagnoaktTuBHOro (hoHa

12.11 ®uznyeckue SBIEHUS B TPUPOJE: ECTECTBEHHBIN pPAaJMOAKTUBHBIA (OH, KOCMUYECKHE Jy4M, pPagHOaKTHUBHOE
U3ITy4EHHUE NPUPOJHBIX MUHEPAJIOB, IEHCTBUE PAINOAKTUBHBIX U31y4EHUI Ha OPraHU3M YeI0BeKa

12.12 TexHuueckue ycTponCcTBa: CIEKTPOCKON, MHIAMBUAYalIbHBIN JO3UMETp, kKamepa Bunbscona




IIposepsiembie Ha OI'D no pusznke TpedoBaHust
K pe3yJibTaTaM OCBOEHHSI OCHOBHOM 00pa30BaTe/IbHON MPOrpamMMbl
OCHOBHOT'0 00111er0 00pa3oBaHus

Kon
IPOBEPSAEMOTO
TpeOOBaHMS

I[TpoBepsieMbie TpeOOBaHUsI K IIPEIMETHBIM pe3yJibTaTaM 0a30BOr0 YPOBHS OCBOCHUSI OCHOBHOI 00pa3oBaTebHOI
IporpamMMbl OCHOBHOTO 0011ero oOpa3oBanus Ha ocHose PI'OC

1

ITonnmanue ponu (GpU3MKK B HAYYHOM KapTHUHE MHpa;

c(OPMHPOBAHHOCTh 0a30BBIX NPEICTABICHUNA O 3aKOHOMEPHOH CBSI3M M I03HABAEMOCTH SIBJICHHU MPUPOIBI, O pPOJIU
JKCHEepUMEHTa B (pu3nke, 0 cucreMooOpa3yomeil posin (U3MKU B pa3BUTHUH €CTECTBEHHBIX HayK, TEXHUKU U TEXHOJOTHH, 00
HBOJIIONUH (PU3MYECKUX 3HAHWK M MX POJHM B IIETIOCTHON €CTECTBEHHOHAYYHOW KapTHMHE MHUpPA, O BKJIAJEC POCCUHCKUX H
3apyOeKHBIX YYEHBIX-(PM3UKOB B pa3BUTHE HAYKHU, OOBSICHEHUE IPOLIECCOB OKPYKAIOLIETO MHUPA, PAa3BUTHE TEXHUKH U
TEXHOJIOTUI

3HaHUsA O BHAAaX MaTepud (BEIIECTBO M I0J€), O IBIKEHHHM KaK CHOCOOE CYIIECTBOBAHUS MaTepuu, 00 aTOMHO-
MOJIEKYJISIPHOI TEOpUU CTPOEHUS BEUIECTBA, O (U3UYECKOW CYIIHOCTH SBICHUN MNPUPOAbI (MEXaHUYECKUX, TEILIOBBIX,
3JIEKTPOMArHUTHBIX U KBAHTOBBIX );

YMEHHE pa3iIuyarh SBJICHUS IO ONUCAHUIO UX XapPAKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB, JEMOHCTPUPYIOIIMX JaHHOE
(u3nyecKoe SIBICHUE;

YMEHHUE paclio3HaBaTh NPOSIBICHUE M3YUYEHHBIX (PU3NYECKUX SBICHUH B OKPYXKAIOLIEM MHUPE, BBIACIAS UX CYLIECTBEHHBIE
CBOICTBa (IPU3HAKN)

Branenue ocHoBaMU MOHSATUHHOTO arllapaTa ¥ CHMBOJIUYECKOTO s13bIKa (PM3UKU U UCTIOIB30BAHUE UX ISl PEIICHUS YISOHBIX
3a/ad;

yMEHHUE XapaKTepru30BaTh CBOMCTBA TeJl, PU3MUECKHUE SABJIICHUS U MPOIECCHI, HCTIONB3Yya GYHAAMEHTAIBHBIE U YMITUPUIECKUE
3aKOHBI

VMenune onuceBaTh HN3YUCHHBIC CBOMCTBA TN U Q)HSH‘—IeCKI/Ie SABJICHUS, UCIIOJIB3Ys Q)HSH‘—IeCKI/Ie BCJIMYNHBI

Bnanenue ocHOBaMU METOJIOB HAYYHOT'O TIO3HAHUS C YUE€TOM COOJIIO/IEHUS TPABHJI OE30MIaCHOTO Tpy/Ia:

HaOmoieHne (PU3NUYECKUX SBJICHUI: YMEHHE CAMOCTOSITETFHO COOMPATh AKCIIEPUMEHTATBHYIO YCTAHOBKY M3 IaHHOTO Habopa
000pyI0OBaHUS 110 MHCTPYKIIMH, OMMCHIBATH XOJT OTIBITA U 3aMHICHIBATh €T0 PE3yJIbTaThl, JOPMYIUPOBATH BHIBOIHI,
MIPOBEJICHUE MPSIMBIX U KOCBEHHBIX M3MEPEHUU (PU3NYECKUX BEIMYUH: YMEHHE TUIAHUPOBATh M3MEPEHHUS, CAMOCTOSTEIHHO
coOUpaTh IKCMEPUMEHTATHHYIO YCTAHOBKY 1O MHCTPYKIIMH, BBIYUCIISITH 3HAUCHUE BEJIMYUHBI U aHAJIM3UPOBATH MOTYICHHBIC




PE3YNBTAThI C YYETOM 33/IaHHOM MOTPEIIHOCTH PE3YIbTATOB U3MEPEHUI;

MIPOBEJICHUE HECIOKHBIX AKCIIEPUMEHTAIBHBIX UCCIIEIOBAHUI; CAMOCTOSTEIIEHO COOMPATh AKCIIEPUMEHTAIBHYIO0 YCTAaHOBKY U
MIPOBOAUTH HCCIEAOBAHUE MO MHCTPYKIIMH, MIPEACTABIATH MOJyYEHHBIE 3aBUCUMOCTH (PU3MUECKHUX BEJIMYMH B BUE TaOJIUIl U
rpadUKOB, YUUTHIBATH MMOTPEIIHOCTH, JISIATh BEIBOJBI 110 Pe3y/IbTaTaM UCCIICIOBAHUS

[lonnMaHue XapakTEpHBIX CBOWCTB (HU3UYECKUX MOjeel (MarepuaibHas TOUYKa, aOCONIOTHO TBEPJOE TEN0, MOJIEIH
CTPOCHHMS Ta30B, XKHUIKOCTEH W TBEPABIX TEJ, IUIAHETApHAs MOJAENb aroMa, HYKJIOHHAs MOJENIb aTOMHOTO s/Ipa) U yMCHHE
MPUMEHSTH UX JUI OOBSICHEHUS (PU3UUECKUX MTPOLIECCOB

YMmenne OOBICHATH (U3NYECKHE TIPOLECChl M CBOMCTBA TN, B TOM YHCIE W B KOHTEKCTE CUTYalldil IPaKTHKO-
OPUEHTUPOBAHHOI'O XapaKTepa, B YACTHOCTH, BBISIBIIATh IPUUMHHO-CJIEICTBEHHBIE CBA3H U CTPOUTH OOBSICHEHHE C ONOPOl Ha
M3yYeHHBIE CBOMCTBA (PM3NYECKUX SIBJICHUH, (PU3NIECKHUE 3aKOHBI, 3AKOHOMEPHOCTH U MOJICITH

YMeHnue pemiath pacueTHble 3a7auu (Ha 0aze 2 - 3 ypaBHEHHIT), UCIIONB3Yys 3aKOHBI U (DOPMYIIbI, CBSA3bIBAIOIINE (PU3MUECKHE
BEJIMYMHBI, B YaCTHOCTH, 3aIMCHIBATh KPATKOE YCJIOBUE 3aJaud, BBISBIATH HEAOCTAIOIINE JAaHHBIC, BHIOMPATh 3aKOHBI H
dbopMyIbl, HEOOXOMUMBIE NJsl €€ pEeUICHHs, HUCIOJIb30BaTh CIPABOYHBIC JaHHbBIC, MPOBOJAUTH PACYeThl U OLIEHUBATH
PEATMCTUYHOCTh MOJYYEHHOTO 3HAaU€HUs (PU3HUECKON BEJIMUUHBL, YMEHHUE OIPENEISTh pa3MEPHOCTh (PU3NUECKON BEIUUMHBI,
MOJIYYEHHOM MpU pEelICHUH 3a1a41

YMmenue XapaKTCPU30BaTh IMPUHIHUIIBL HeﬁCTBHH TCXHUYCCKUX YCTpOﬁCTB, B TOM YHCJIE OBITOBBIX HpI/I60pOB, u
MPOMBIINIJICHHBIX TEXHOJOTHYCCKUX MPOHCCCOB MO UX OMMCAHWIO, UCIIOJb3Ys 3HAHUSA O CBOMCTBaX (bI/IBI/ILIeCKI/IX SIBIICHUI U
HeO6XO,Z[I/IMBIe (1)I/I3I/I‘IGCKI/IC 3aKOHOMEPHOCTHU

10

YMeHue HCIoNb30BaTh 3HAHHUS O (U3NYECKUX SBJICHMSX B MOBCEAHEBHOHM XHU3HM A oOecreueHus: 0e30MacHOCTH MpU
oOpailleHuu ¢ OBITOBBIMHU NPHUOOpPaMHU W TEXHUYECKUMHU YCTPOWCTBAMM, COXPAHEHMsI 370POBbsI M COOJIIOEHUS HOPM
HKOJIOTUYECKOT0 TOBEACHUS B OKpYKalOIIeH cpele; MOHMMaHME HEOOXOIMMOCTH NPUMEHEHUs AOCTHKEHHH (u3uku u
TEXHOJIOTUH JIJIs1 palliOHAJIBLHOTO MPUPOAO0NOJIL30BaHNUS

11

OneIT mMoOHMCKa, NpeoOpa3oBaHUsT U TMpeAcTaBiIeHUs UHPopManuu (U3NYECKOTO COJEpKaHUs C HCIOJIb30BAHUEM
MH(POPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTH;

yYMEHHE OIIEHMBAaTh JOCTOBEPHOCTh IIOJIYYEHHON HH(OpMalMM Ha OCHOBE HUMEIOUIMXCA 3HAHUW M JOMOJIHUTEIbHBIX
HUCTOYHUKOB;

YMEHHE HCIOJIb30BaTh MPY BBHIMOJIHEHUH YYEOHBIX 3aJJaHUIl Hay4yHO-TIONMYJSPHYIO JUTEpaTypy (hPU3HMUECKOro coiepkaHus,
CIIPaBOYHBIE MaTepHaJIbl, pecypcsl cetu HTepHET;

BJIaJieHHEe 0a30BBIMU HaBBIKaMH NpeoOpa3oBaHMs HH(POpPMALMK U3 OJHOM 3HAKOBOW CHUCTEMBI B JIPYryl0; YMEHHUE CO3/1aBaTh




COOCTBEHHBIE ITHCbMEHHBIE U YCTHBIC COO6H.I€HI/IH Ha OCHOBC I/IH(l)OpMaI_II/II/I N3 HCCKOJIBKHMX MCTOYHHUKOB

Ilepeuyenn 31eMeHTOB coep:kaHusi, IpoBepsieMbIX Ha OI'D no pusnke

Kon [IpoBepsieMbIil JIEMEHT COACPKAHUS
1 MEXAHWYECKUE ABJIEHUA
11 Mexannueckoe nukenue. MarepuanbHas Touka. Cucrema orcuera. OTHOCUTEIBHOCTD JBUKCHUS
1.2 PaBHOMepHOE 1 HepaBHOMEpHOE ABMkeHME. CpenHsis ckopocTb. Popmyria s BBIYMCIEHUS CPEIHEN CKOPOCTH:
S
vV=—
t
1.3 PaBHOMEpHOE NMPAMOIMHEIHOE IBHKEHUE. 3aBUCUMOCTh KOOPJAMHATHI TEJIA OT BPEMEHU B Cllydae PaBHOMEPHOT'O IPSIMOJIMHENHOIO
JBAYKCHHUSL:
X(t) = Xo + Vxt.
I'paduku 3aBUCMMOCTH OT BPEMEHM JUIsl MPOEKIUU CKOPOCTH, MPOEKLUUHU MEepEeMEIIeHUs, TyTH, KOOPAUHATH IPU PAaBHOMEPHOM
MIPSAMOJIMHETHOM JIBUJKCHUU
14 3aBUCUMOCTb KOOPAMHATHI T€JIa OT BPEMEHHU B CIIy4ac paBHOYCKOPEHHOI'O IIPSIMOJIMHEWHOTO JIBHKEHUS:

t2
X(t) = X, +V,, bt +a, ry

CDOpMy.TIBI IJId MPOCKIHUU NCPEMCIICHUSA, IMPOCKIUU CKOPOCTU W IMPOCKIUHU YCKOPCHUA IPU PABHOYCKOPCHHOM HpHMOHHHCﬁHOM

JABMOKCHUU:

t2
Sx(t):VOX'HaX'Ev




v, (t)=v,, +a,-t,
ax(t) = const,
V2x2 - V1x2 = ZaxSx.

I'paduiku 3aBUCHMOCTH OT BPEMEHHM IJISl MPOEKIUK YCKOPEHUSs, MPOEKIIUHU CKOPOCTH, MPOEKIMU MepeMeleHIs, KOOPAUHATHI MpU
PAaBHOYCKOPEHHOM MPSMOJIUHEHHOM JIBUKECHUN

1.5 CBobGonnoe manenue. DopMysbl, ONMUCHIBAIONIME CBOOOMHOE MAJCHHE Tella MO BEPTUKANM (IBM)KEHHE Teja BHU3 WMIIHM BBEpX
OTHOCHUTEJIBHO IMOBEpXHOCTH 3emiM). I'paduku 3aBHCHMOCTHM OT BpPEMEHH sl MPOEKLUU YCKOPEHUs, MPOEKUUH CKOPOCTH HU
KOOP/AMHATHI IPU CBOOOIHOM IaJICHUH TeJla 110 BEPTHKAIN

1.6 CKopocTh paBHOMEPHOTO IBIKEHUSI TeJa IO OKpyx)HOCTH. HanpaBienue ckopocTH.
®dopmyiia 17151 BBIYUCICHUS CKOPOCTH Uepe3 paJluyCc OKPYKHOCTH U MEPUOJT OOpalleHuUs:

27R
V=—-—.
T
LentpocTpeMuTensHoe yckopenue. HanpasieHne eHTpOCTpEMUTENBHOTO YeKopeHHs. DopMyia 1715l BBIYUCICHUS YCKOPEHUS:
V2
a.u - E .
dopmyia, cBA3bIBAIOLIAS IEPUO U YACTOTY OOpALCHUS:
1
V=—
T
1.7 Macca. [InmotHOCTE BemecTBa. @opmyrna st BBIMUCICHHS TUIOTHOCTH:
m
P=
\Y
1.8 Cuna - BekTopHas pusndeckas BenuunHa. CiIoKeHue Cui




1.9

SBnenune unepuuu. [lepBroiit 3akon HproToHa

1.10

Bropoii 3akon HerotoHa:

F=m-a.

CoHarnpaBIeHHOCTh BEKTOpA YCKOPEHUS Tella M BEKTOPa CUJIBL, ISUCTBYIOLIECH Ha TEJIO

1.11

B3aumoneiictue ten. Tperunit 3akoH HeroToHa:

anl = _sz

1.12

TpeHHe IIOKOA U TPCHUC CKOJIbXKCHHA. d)opMyna AJIsT BBIYUCIICHUA MOAYJISL CUJIBI TPECHUS CKOJIBIXKCHUS:

FTp:p-N

1.13

Hedopmarus Tena. Yrupyrue u Heynpyrue aedopmanuu. 3akoH ynpyroi aedopmanmn (3akon ['yka):

F=k-Al

1.14

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

m, -m,

F=G-. R2

Cuia TspkecTu. Y CKOpeHue CBOOOIHOTO MaCHHS.
dopmyna 17 BBIYUCICHUS CUJIBI TSHKECTH BOJM3H MOBEPXHOCTH 3EMIIU:
F =mg.

I[BI/I)KGHI/IC IJIAHET BOKPYT COHHLIa. HepBa;I KOCMHUUYCCKasA CKOPOCTh. HepecomocTts u NEeperpy3Kn

1.15

I/IMHYJ]LC TCJIa - BCKTOPHAA (I)I/I3I/I‘-IGCK3JI BCJIIMYMHA.

p=mv




Nmnynbe cuctemsl Ted.
N3menenue nmnynbsca. IMItynbsc cuibl

1.16 |3akoH coxpaHEHHs UMITyJbCa I 3aMKHYTOW CUCTEMBI TEJ:
p =myV, + m,V, = const.

PeakTuBHOE NBUKEHUE

1.17 |Mexanudeckas padora. @opmyrna i BBIYUCICHHS paOOTHI CHIIBL:
A=Fscosa.

Mexannueckass MOIIHOCTD:

1.18 Kunetndeckast 1 moTeHIMAIbHAS YHEPTHS.
dopmyna s BEIYUCIICHHUS KHHETHYECKON SHEPTUH:

TeopeMa 0 KHHETUYECKOU YHEPTHH.
®opmyra 1715 BBIYUCIEHUS TOTEHIIMATBHOM SHEPTUH Tejla, MOAHITOro Haja 3eMiIeH:

Ep = mgh

1.19 |MexaHuueckas SHEPTHS:
E =Ex + Ep.
3aK0H COXpaHEHHS MeXaHUYeCKOH dHeprun. Dopmyra Jijis 3aKOHA COXPAHESHUS MEXaHWUYECKOW SHEPTUU B OTCYTCTBHE CHIT TPCHHUS:

E = const.




[IpeBparienne MexaHU4EeCKON YHEPTUH MTPH HATTUYUU CUIIBI TPEHUS

1.20 |IIpocthie MexaHU3MBI. "30JI0TOE MPABWIO" MEXaHHUKH.
Poruar. MomeHT cHitbL:

M = FI.
YcnoBue paBHOBECHS pblyara:

Mi1+M2+..=0.

IToaBr>XHBIN 1 HEMOABUKHBII OJIOKH.

_ A]OHS}Ha}I
KII/I npocTeix MexaHu3moB, = A

aTpauCHHAs

1.21 |aBieHue TBEPIOTO Tema.
dopmyna 171 BBIYUCICHUS JaBJICHUS TBEPAOTo Tena:

JlaBneHue raza. ATMocqepHoe AaBlICHHE.
I'unpocraTuueckoe AaBlieHUE BHYTPH KUJKOCTH.
dopmyna 171l BBIYUCIECHUS AaBJICHUS BHYTPH KHUJIKOCTH:

p=pgh+p,,

1.22 |3axon [Tackans. 'mapaBmudeckuii mpecc

1.23 |3akon Apxumena. Dopmyra Jis ONpeIeIeHUs BHITAIKUBAIOIIECH CHITBI, ISHCTBYIOIIEH Ha TEJO, TIOTPYKEHHOE B KHUIKOCTh UJIH Ta3:

I:Apx. = pgv .




VcaoBue naBanus tea. [1naBanue CYIOB H BO31YXOIIJIaBaAHUC

1.24 |Mexannyeckue KonebaHusA. AMIUIMTYAa, NEpUOJ M yacToTa KoseOaHuil. Dopmyina, CBA3bIBAIOIAs YaCTOTy U MEPUOJ

KosnebaHui: V=
T

1.25 |Marematuueckuil ¥ MPYXKUHHbIA MasTHUKH. [IpeBpalienne sHeprun npu KojaeOaTeTbHOM JABHKECHUN

1.26  |3aryxaromue koneOanus. BeiHyxaennble konebanus. Pezonanc

1.27 |MexaHudeckue BOJIHBIL. [IpooabpHBIE U TONIEpPEYHBIE BOIHBL. J{JTHHA BOJHBI U CKOPOCTH PAaCIPOCTPAHEHUS BOJTHBIL:
A=Vv-T

1.28 |3Byk. ['pomkocTh 1 BbIcOTa 3BYKa. OTpaskeHHe 3BYKOBOM BOJIHBI HA TPaHUIlE IBYX cpea. MH]pa3ByK U yIbTpa3ByK

1.29 |IIpakTuueckue paboOTHI
W3mepeHue cpenHell IUIOTHOCTU BEIIECTBA; APXHMMEAOBOW CHIIBI, JKECTKOCTH MPYXHHBI; KO3(QULIHMEHTa TPEHUS CKOJIbKEHUS;
paboTHI CHIIBI TPEHUS, CHIIBI YIIPYTOCTH; CPEIHEH CKOPOCTH IBMKEHUSI OpycKa MO0 HAKIOHHOW IIOCKOCTH; YCKOPEHUs OpycKa MpH
JBIDKEHUHM T10 HAKJIOHHOM IUIOCKOCTHM; 4acTOThl M IepHoAa KojeOaHWi MaTeMaTH4eCKOro MasTHUKA; YacTOThl M IEpHoAa
KoJje0aHui MPY>KUHHOTO MasTHUKA; MOMEHTa CHJIbI, AEMCTBYIOLIET0 Ha pblyar; padOThl CHJIBI YIPYTOCTH NP MOABEME Ipy3a C
MIOMOIIBIO HEMOABMKHOTO 0JI0Ka; pabOThI CUJIBI YIIPYTOCTH IPU MOJbEME Ipy3a C MOMOIIBIO MTOJIBUKHOTO OJ0Ka.
HccnenoBanue 3aBUCUMOCTH apXUMEIOBOW CUJIbI OT 00beMa MOTPYKEHHOM YacTH Tejla U OT IJIOTHOCTH JKUJIKOCTH; HE3aBUCUMOCTHU
BBITAJIKMBAIOIIEH CHIIBI OT MAcChl T€Ja; CHJIbI TPEHUS CKOJIBXEHHS OT CHJIBI HOPMAJIBHOIO JABJIEHMS M OT POJia TOBEPXHOCTHU; CHUJIBI
YIPYTOCTH, BO3HUKAIOIIEH B MPYKUHE, OT CTENEHHU edopMaliiy NpYKUHbI; YCKOPEHUs Opycka OT yIila HaKJOHA HalpaBJIsIOLIEH;
nepuo/ia (4acToThl) KoueOaHU HUTSHOTO MasiTHUKA OT JUIMHBI HUTH; NIEpHoJia KoleOaHUi MPYKMHHOTO MasTHUKA OT Macchl Ipy3a
1 KECTKOCTH MPYKUHBI; HCCIIEI0BaHNE HE3aBUCUMOCTH MEpHOia KOJeOaHUH HUTSHOTO MasiTHUKA OT MacChl rpy3a.
IIpoBepka ycinoBusl paBHOBECHUS pblyara

1.30 |®usnyeckue sIBICHUS B MIPUPOJIE: TPUMEPHI ABMKEHHSI C PA3TUYHBIMUA CKOPOCTSMHU B KMBOM M HEXUBOM MpuUpoOje, NeicTBUE CHIIBI
TPEHHUs] B NPHUPOJEC M TEXHUKE, NPUIUBHI U OTJIUBBI, JBUXKEHHE IUIaHeT COJIHEYHON CHCTEMBI, PEaKTHUBHOE JBM)KEHUE >KHBBIX
OpPraHU3MOB, PbIYark B TeJe YesIoOBeKa, BIUSHIE aTMOC(HEPHOro JIaBICHUs Ha )KUBOM OpraHu3M, IUIaBaHUE PbIO, BOCHIPUSATHE 3BYKOB
KUBOTHBIMH, 3€MJIETPSICEHHE, CEIICMUUECKHE BOJIHBI, IIyHAMH, 3XO

1.31 |TexHHYecKHE yCTPOMCTBA: CIHIOMETp, JATYUKH TOJOXKCHHS, PACCTOSHHS W YCKOPEHHS, JHUHAMOMETp, TOIIIUITHUKH, PAKETHI,




pbIYar, MOJBWKHBI W HENOJBW)KHBIA OJIOKH, HAKJIOHHAS IUIOCKOCTh, NMPOCThIE MEXAHH3MBI B OBITY, COOOIIAIOIINECS COCY/bI,
YCTPOWCTBO BOAOIPOBOJA, THIPABIMYECKUI Tpecc, MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMETp, IXOJIOT,
UCIIOJIb30BaHUE YIIBTPA3BYKA B OBITY U TEXHHUKE

2 TEIUJIOBBIE ABJIEHUA
2.1 OcHOBHbIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOW TEOpUU CTPOCHHUs BelecTBa. Mojenu TBepJoro, KUIKOT0 U razo00pa3HOro
cocTosiHU BerecTBa. Kpucrammueckue u aMmopgHbIe Tela
2.2 JIBroxeHue yactull Beuiectsa. CBsA3b CKOPOCTH JABMKEHHSI YacTUIL ¢ Temreparypoil. bpoyHoBckoe nBmxenue, nuddysus
2.3 CMaunBaHuE U KalWUISPHBIC SBJICHUS
24 TennoBoe pacimupeHue u cxxaTue
2.5 TennoBoe paBHOBeCHE
2.6 Buytpennss sueprusi. Pabota u teronepenaya kak cnocoObl H3MEHEHUS! BHYTPEHHEH SHEepruu
2.7 Buapl Tenionepenaun: TemIonpoBOIHOCTh, KOHBEKIIMS, U3yUEHUE
2.8 Harpesanue u oxnaxaenue ten. KonnuecTBo TEIIOTHL. Y AeabHas TEMIOEMKOCTb:
Q=cm(t2- ty)
2.9 3aKOH COXpaHEHMsI SHEPTUHU B TEIJIOBBIX Mpolieccax. Y paBHEHUE TEIJIOBOIO OaslaHca:
Qi+Q2+..=0
2.10 |Hcmapenune m KoHaeHcanus. VI3MeHeHWEe BHYTPEHHEW J>HEPrUM B MpOIECCe HMCIApEeHUs W KOHIeHcanuu. KureHue KHUIKOCTH.
VY nenpHas TemiIoTa Napoodpa3oBaHuUs:
L=R
m
211 BnaxxnocTs Bo3yxa




2.12

IInaBneHue u KpUucTaJluin3auus. Hsmenenue BHYTpeHHCfI OHEPIrvuM IpH IUIAaBJICHUHU W KpUCTAJJIM3alluH. YIIGJ'IBHaH TCIIJIOTa
IIJIaBJICHUA:

=2
m

2.13 | BHyTpeHHsIs SHEPTUs CTOPAHMSI TOIUIUBA. Y IeNbHAS TEIUIOTa CTOPAHMSI TOTUINBA:

q=—
m

2.14 [Tpunnumbe! paboTe! TermnoBsix ABuraTenei. K1/l remmoBoro asuraresns

2.15 |[IpakTrueckue paboThI
W3mepenue yaenmbHON TEIUIOEMKOCTH METATUYECKOTO IWJIMHJPA; KOJUYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW KOMHATHOM
TeMIlepaTypbl (PUKCHPOBAHHON MaccChl, B KOTOPYIO OIYIIEH HArpeThlii HWIMHJP; KOJIWYECTBA TEIUIOTHI, OTJAHHOTO HArpeThIM
WJIAHIPOM, TIOCJIE OMYCKAHHS €ro B BOJY KOMHATHOW TEMIEPaTyphbl, OTHOCHTEIHLHOW BIQKHOCTH BO3yXa; YICIBHON TEIIOTHI
TUTaBJICHUSA JIb/IA.
HccnenoBanne u3MEHEHHs TEeMITEPaTypbl BOJIBI TIPU PA3IMYHBIX YCIOBHSIX; SBICHUS TETUIOOOMEHA MPU CMEIIMBAHUUA XOJIOTHOW U
ropsiueid BOAbI; poIecca UCIapeHHUsI

2.16 |Duswyeckue SBICHUS B TPHPOJEC: MOBEPXHOCTHOE HATSHKEHHE W KANWUISPHBIC SBJICHHS B TPUPOJE, KPHUCTAUIBI B TIPUPOJIE,
nznyuenue ColHIla, 3aMep3aHie BOJOEMOB, MOPCKUE OpU3bI; 00pa3oBaHKE POCHI, TYMaHa, HHEs, CHETa

2.17 | TexHudeckue yCTPOWCTBA: KAMUIUISIPHI, TPUMEPHI UCIOIB30BaHUSI KPHUCTAJUIOB, KUIKOCTHBIA TEPMOMETp, JATUYUK TeMIIEepaTyphl,
TEPMOC, CHCTEMa OTOIUICHHS JOMOB, THTPOMETPHI, IICUXPOMETP, TTapoBasi TypOUHA, JIBUTATE)Ib BHYTPEHHETO CTOPAHUS

3 DJIEKTPOMATHUTHBLIE ABJIEHUA

3.1 DnekTpusanus Teil. J[Ba Buaa 3JIeKTpUUYECKUX 3apsI0B

3.2 BsaumopeiicTBue 3apsokeHHbIX Tedl. 3akoH Kynona

3.3 3aKOH COXpaHEHHS YJICKTPHUIECKOTO 3apsiia

3.4 DnexTpuueckoe mnosie. HanpskeHHOCTh JEKTPUUYECKOTO Mo, [IpUHIUI Cyneprno3uliny dJIEKTPHUECKUX MoJIel (Ha KaYeCTBEHHOM




YpOBHE)

3.5 Hocurenu snextpuueckux 3apsiaoB. JlelicTBrE 3IEKTPUUYECKOrO MO Ha dJIEKTpUUecKue 3apsibl. [[pOBOAHUKY U TUAIIEKTPUKU
3.6 [TocTosaHHBIN 251eKTpUYecKui TOK. [lericTBus anekTprudeckoro Toka. Cuiia Toka. Hanpsbkenue.
=4
t
A
U=—
q
3.7 DIEKTPUUECKOE COMPOTUBIICHHE. Y IETHHOE ANEKTPUUYECKOE COMPOTHBIICHHUE!
R=2!
S
3.8 3akoH OMa aJid y4acTKa JIeKTPUUECKOM LeTH:
| — U
R
3.9 [TocnenoBarenbHOE COSTMHEHHE TIPOBOTHIKOB:
li=1;U=U1+U;; R=R1+Ro.
[TapannensHOE COeTUHEHNUE TPOBOTHUKOB PABHOTO COMPOTHUBIICHUS:
R
__1
Ur=Uzl=li+l; R=-F.
2
CwMmelanHble COETMHEHUS TTPOBOJHUKOB
3.10 |PaboTa 1 MOIIHOCTb IEKTPUUYECKOTO TOKA.

A=U-1-tP=U"1




3.11

3akoH J[xoyns-Jlenna:

Q=1 -R-t

3.12 | OmnsiT Opcrena. MarHuTHOE 1oJie IpsMOro MpoBOJIHUKA C TOKOM. JIMHMM MarHUTHON MHIYKLIIUU

3.13 | MarauTtHOe 1oJie MOCTOSTHHOTO MarHuTa. B3aumozaecTBie MOCTOSTHHBIX MAarHUTOB

3.14 | JleficTBHEe MarHUTHOTO TIOJISI HA TIPOBOJHUK C TOKOM

3.15 | Omnsrtel @apages. SIBneHue MeKTpOMarHuTHON HHAYKIUU. [IpaBuiio Jlenma

3.16  |IIpakTudeckue pabOTHI
W3mepeHue 371eKTpU4ecKOro CONPOTUBIICHUS PE3UCTOPA; MOIHOCTH 3JIEKTPUUECKOT0 TOKa; paboThl 3JEKTPUUECKOTO TOKA.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, BO3HHMKAIOIIETO B IPOBOJHHKE (PE3UCTOPHI, JAMIIOYKA), OT HANPSOKCHUS HAa KOHIAX
IIPOBOJIHUKA; 3aBUCUMOCTH COIPOTHBIIEHUS OT JUIMHBI INPOBOJAHMKA, IJIOUIAJU €ro IOMNEPEeYHOro CEYEHUS U YIEIbHOTO
COIPOTHBIICHHUSL.
IIpoBepka mpaBuia A 3JIEKTPUUYECKOIO HANPSOIKEHUS IPH IMOCIEA0BATEIbHOM COCIUHEHUU MPOBOJHHUKOB; MpaBWiia JIS CHIIBI
AJIEKTPHYECKOTO TOKA MPU MapaIIeIbHOM COSAMHEHUH MTPOBOIHUKOB (PE3UCTOPHI U JIAMIIOYKA)

3.17 | Dusuueckue SABICHUS B MPHUPOJE: AIEKTPHUECKUE SBICHUS B aTMOC(Epe, MEKTPHUUECTBO JKUBBIX OPTraHW3MOB, MAarHUTHOE IOJIE
3emiu, Apeiid monocoB, poiab MArHUTHOTO MOJIS JUIs KU3HHU Ha 3eMile, TOJIIPHOE CUSHUE

3.18 |TexHuueckue YCTPOWCTBA:  AIIEKTPOCKOIN, aMIEpMeTp, BOJIBTMETP, PEOCTaT, CUETYUK  DJICKTPUUYECKOH  sHepruw,
AJIEKTPOOCBETUTENFHBIE  TPUOOPHI, HarpeBaTeIbHBIE  DICKTPONPHOOpPHI  (MIPUMEpBI),  DIIEKTPUUECKHUE  TPEIOXPAHUTEIH,
3JIEKTPOMArHUT, ANEKTPOABUraTeNb OCTOSHHOIO TOKA, TE€HEPaTOp MOCTOSIHHOTO TOKa

3.19 | DOnexkrpoMarauTHbIE BOJHEL. LlIKkana 31eKTpOMarHUTHBIX BOJIH

3.20 |JIyueBas momens cBeta. [IpsmMonuHeitHOe pacpocTpaHeHHE CBETa

3.21  |3akoH oTpaxkeHus cera. [Imockoe 3epkano

3.22  |IlpenomiieHue cBeTa. 3aKOH MPETOMIICHUS CBETa

3.23 | ducnepcus cBeta




3.24

JIunza. Xop styyelt B muH3e. DOKYCHOE pacCTOAHUE JIMH3BL. ONTHYECKAs CUjla JIMH3bI:

D=1/F

3.25 |I'nma3 xak ontuueckas cucrema. Onrudeckue npudops

3.26  |IIpakTuueckue pabOTHI
W3mepeHue onTudeckod cuiibl coOuparomiell JMH3bI, (OKYCHOTO paccTOsHUS coOuparoliei JIMH3bI (110 CBOWCTBY pPaBEHCTBA
pa3MepoB MpeaMeTa U H300paKeH!s, KOTAa MPeIMET PACIOI0KeH B ABOWHOM (OKYce), IOKa3aTelsl MPeIOMIICHHS CTEeKIIa.
HccnenoBanue cBoiCTBa N300paskeHMsl, TOJIYYEHHOTO C IOMOIIBIO cOOMparoleil TMH3bI; U3MEHEHHsI (POKYCHOI'O PAacCTOSIHUS ABYX
CJIOXKEHHBIX JINH3; 3aBUCUMOCTH yTJla IPEIOMJICHUSI CBETOBOTO JIy4a OT YIJIa MaJIeHUs Ha TPaHuIle "BO3AyX - CTEKJIO"

3.27 | Dusnueckue sBieHus B mpupoje: 3atmMenus Connuma u JIyHBI, 1[BeTa Ten, ONTHYECKHE sBIEHHS B aTMmocdepe (1Ber HeOa,
pedpakius, pagyra, MUPax)

3.28 | TexHuueckue ycTpOHCTBa: OUKH, IEPUCKOII, oTOANApaT, ONTUYECKHE CBETOBO/IBI

4 KBAHTOBEBLIE SABJIEHUA

4.1 PaguoaktuBHOCTB. Anb(da-, 6eTa-, ramma-usnydenus. Peakiuu ansda- u 6era-pacnana

4.2 OmnsiThl Pesepdopaa no paccesnuto anbga-uactuil. [lnanerapHas MoJens atoma

4.3 CocraB atromHoro sipa. M30Tomns

4.4 [Iepnon nonypacnaaa aTOMHBIX SAEp

4.5 SnepHble peakiyu. 3aKOHbI COXPAHEHUS 3apsAA0BOTO M MAaCCOBOTO UUCEI

4.6 @usnueckue SBICHUS B TPHPOJE: €CTECTBEHHBIH pPaTUOAKTUBHBIA (DOH, KOCMHUYECKHE Jy4YH, PaJNOAKTHBHOE W3IIyueHHE
MIPUPOJHBIX MUHEPAJIOB, JIEHCTBUE PAIMOAKTUBHBIX U3TYYEHUI Ha OPraHU3M YesloBeKa

4.7 TexHuueckue ycTpoicTBa: CIIEKTPOCKOII, MHIMBUAYAbHBIN 103UMETp, KaMepa BuibcoHa, siaepHast sHepreTuka
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