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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo ¢u3uke Ha YpOBHE OCHOBHOTO 0OHIero 0Opa30BaHUS COCTaBJICHA Ha
OCHOBE IOJIOKEHUI M TpeOOBaHMI K pe3yiabTaTaM OCBOECHHsS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpa3oBaTellbHOW mporpamMmel, mpenctaBieHHbix B PI'OC OO0, a Takke ¢ yd€Tom
denepanbHOl pabodeil mporpamMmbl BocnuTaHus W KoHIENmu TNpernojaBaHus y4eOHOTO
npeaMera «PU3nKay.
Conmepxanue  mporpaMMbl 1o (U3UKE  HAmpaBlIeHO  Ha  (OPMHUPOBAHUE
€CTeCTBEHHO-HAYYHOW T'PaMOTHOCTH OOYYArOIIMXCS W OPraHU3alui0 H3ydeHHs (U3UKUA Ha
JeATeNbHOCTHON OcHOBe. B mporpamMme mo (u3MKE yYUTHIBAIOTCS BO3MOXHOCTH Y4EOHOTO
npeamera B peanusanuu TpeboBanuit PI'OC OOO Kk mMmIaHUPYEeMBIM JIMYHOCTHBIM H
METanpeIMEeTHbIM  pe3yibTaTaM  OOydeHHus, a  TaKKe  MEXIpPEAMETHbIE  CBS3U
€CTECTBEHHO-HAYYHbIX YU€OHBIX MPEAMETOB Ha YPOBHE OCHOBHOT'O OOIIIEr0 00pa3oBaHus.
[Iporpamma mo Qu3uke ycTaHaBIMBAaeT paclpelesieHne y4yeOHOro maTrepuaia Mo rojiam
oOyuenus (o Kiaccam), TpeajaraeT MPUMEPHYIO TOCIENI0BATEILHOCTh H3YUEHUS TEM,
OCHOBAHHYIO Ha JIOTUKE pa3BUTHUSI MPEIMETHOTO COJIepKaHUus M Y4E€Te BO3PACTHBIX
0COOEHHOCTEH 00yJaromuxcsl.
[Iporpamma no ¢usuke pa3paboTaHa C IENbI0 OKa3aHUsI METOAMYECKON OMOIIIH YUUTEII0
B CO3JJaHUH paboyeil MporpaMMebl o y4eOHOMY MIpPEIMETY.
®u3zurKa SBISETCS CUCTEMOOOPA3YIOIINM JJIsl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB,
MTOCKOJIbKY (PM3MYECKHE 3aKOHBI JIe)KaT B OCHOBE MPOIIECCOB M SBJIEHUH, N3ydyaeMbIX XUMUEH,
Ouonorueit, actrpoHomueil u ¢uznueckoil reorpadueil, BHOCUT BKJIAJ B €CTECTBEHHO-HAYUHYIO
KapTUHY MHpa, MpeAoCTaBisieT HauOoJiee sicHble oOpa3lpl NMPUMEHEHHs] HAydHOTO MeToJa
MO3HAHUS, TO €CTh CII0co0a MOIy4eHUs JOCTOBEPHBIX 3HAHUN O MUPE.
OnnHa w3 TIaBHBIX 33734 (U3UYECKOTO 00pa3oBaHUs B CTPYKType oO0Iero oOpa3oBaHUS
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAYYHOM TpPAMOTHOCTM M HHTepeca K Hayke Yy
00yJaronuxcs.
N3yuenne ¢usukn Ha 0a30BOM YypOBHE TMpENAIoJiaraeT OBJAJACHUE CIEIYIOIIUMU
KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOLIMMH €CTECTBEHHO-HAyYHYIO0 IPAMOTHOCTD:
® Hay4yHO OOBSCHSTDH SIBIICHUS;
® OLIGHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO HUCCIICIOBAHMUS;
® UHTEPHPETUPOBATh JAHHBIE W MCIOJb30BaTh HAy4HbIE JOKAa3aTesIbCTBA IS
MOJTY4E€HHS BBIBOJOB.
Henu u3yueHus (U3MKUM Ha YpOBHE OCHOBHOTO OOIIEro OOpa3oBaHUs ONIPEICIICHbI B
Konuenuuu npenogaBanus yueOHoro npenMera «®dusuka» B 00pa3oBaTeIbHBIX OpPraHU3aIUIX
Poccuiickoit ®enepainuu, peaau3ylOIIUX OCHOBHBIE 0011e00pa3oBaTelibHbIE MPOTPaAMMBbI,
yrBepxkA€HHONU pemenrueM Kosuternm MunuctepctBa npocsenieHusi Poccuiickoit denepanuu
(mpotokomn ot 3 nekadbpst 2019 r. Ne [TIK-48H).
Heau nzyyenus Gpusuku:
e MpuoOpeTeHHe HHTepeca M CTpeMJeHHs oOydJarolmuxcs K HAy4HOMY H3Y4EHHUIO
MIPUPO/IbI, Pa3BUTHE UX WHTEIUIEKTyaIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH;

® Dpa3BUTHE TMPEJCTABICHUM O HAaydHOM MeTOA€ TMO3HaHUS U (OpMHUpPOBAHUE
HCCIIEIOBATENIBCKOIO OTHOLIEHMSI K OKPYXKAIOIIUM SIBJICHUSIM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3ysibTaTa U3y4eHHs] OCHOB CTPOCHUS
MaTepuu U (yHIaMEHTAIbHBIX 3aKOHOB (DM3HKH;

e (opmupoBaHue NMpeACTaBICHUN O posid (PU3MKHU AL Pa3BUTHUS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTHIA;

® Dpa3BUTHE NPEACTAaBICHUH O BO3MOXKHBIX cdepax Oyaymed mnpodeccnoHaIbHON
JeATeIbHOCTH, CBSI3aHHOM ¢ (PM3MKOM, MOATOTOBKA K JajbHEUIIEeMy OOy4EHUIO B 3TOM
HaIpaBJICHUU.



JlocTmkeHne S3TUX Ieleld mporpaMMbl 1Mo (U3MKE HA YPOBHE OCHOBHOTO OOIIEro
o0Opa3oBaHUs 00ECIIEUNBACTCS PEIICHUEM CIEAYIONINX 3a/4a4:
e puoOpeTeHHe 3HAHWUK O JUCKPETHOM CTPOCHHM BEIIECTBA, O MEXaHUYECKUX,
TCIIOBBIX, SJICKTPUYCCKUX, MATHUTHBIX 1 KBAHTOBLIX SABJICHUAX,
e npuoOpeTeHHEe YMEHHH ONUCHIBaTh W  OOBICHATH (PU3MUYECKHE SBICHUS C
HCIIOJIb30BAHHUEM IMOJIYYCHHBIX 3HaHI/II71;
¢ OCBOCHHMC MCTOINOB PCIICHHA HpOCTCfIHIPIX pvaéTHBIX 3a4a4 C HCIIOJIB30BAHUEM
(bU3NIECKUX MOIEJIeH, TBOPUECKUX U MPAKTHKO-OPHEHTUPOBAHHBIX 3371ay;
® PpPa3BUTHC YMGHI/Iﬁ Ha6J'IIOIIaTB MNpUPOAHBIC ABJICHUSA W  BBIIIOJHATL  OIIBITHI,
nabopaTopHble pabOTHl M AKCIEPHUMEHTAIBHBIC HWCCIEAOBAHHS C HCIOJIH30BAHUEM
M3MEPUTENbHBIX TPUOOPOB;
® OCBOCHHE MPUEMOB paboOThl ¢ WHpOpMaIUel (PU3NUECKOTO COAEpKaHUs, BKIIOYAs
HH(OPMALIMI0O O COBPEMEHHBIX JOCTH)KEHMSIX (U3MKH, aHAIU3 U KPUTHYECKOE
OlleHMBaHME UH(pOpPMaLIUY;
® 3HAKOMCTBO cO cepamu MpoheCcCUOHATHHON AEATEIHLHOCTH, CBI3aHHBIMU C (DU3UKOH,
1 COBPEMCHHBIMU TCXHOJIOTUAMHU, OCHOBAHHBIMHU Ha NOCTHIKCHUAX (1)H3H‘-Iec1(0ﬁ HayKH.
Ha u3ydyenue ¢pusuku (6a30BbIi ypoBEHb) HA YPOBHE OCHOBHOTO OOIIIET0 0Opa30BaHMs
oTBoaUTCS 238 yacoB: B 7 kacce — 68 "acoB (2 yaca B HeJeN0), B 8 kiacce — 68 yacos (2 aca B
Heneno), B 9 kimacce — 102 gaca (3 gaca B Henenio).

Buasl u popMbI 1eATEIBHOCTH, TO3BOJIAIOIIME PeaIN30BaATh
BOCIIMTATEJIbHbINA MOTEHIUAJ YPOKA, C Y4€TOM padoueil MporpaMmsl

BOCIIMTAHHUA MpeanogaaraeT Cjacayriice:

-YCTaHOBJICHUE JIOBEPUTEIHHBIX OTHONICHUI MEKAY YIUTEIIEM U €T0 YUCHHUKAMH,
CTMOCOOCTBYIOIIMX MTO3UTHBHOMY BOCIIPHATHIO YIaIIUMUCS TPEOOBAHUH M IPOCHO YUHUTEIS,
MIPHUBJICYCHUIO MX BHUMAaHUS K 00CY)KIaeMOl Ha ypoKe WHPOPMAIINH, aKTUBU3AIIUU HX
MO03HABATEIIHHOH JIESITETHHOCTH,

-MOOYKICHUE IKOJIBHUKOB COOJTIOAATH Ha YPOKE OOMIETPUHATHIE HOPMBI TIOBEICHUS, TPaBHIIa
001IeHHsI CO CTapIIUMU (YIUTEISIMU) U CBEPCTHUKAMHU (IITKOJIbHUKAMH ), TPUHITUITBI YaeOHOH
JHMCUUIUIAHBI U CAMOOPTaHU3aIIHH;

-TIPUBJICYCHNE BHUMAHUS IIIKOJILHUKOB K IIEGHHOCTHOMY aCIeKTy M3y4aeMbIX Ha YpOKax
SIBIICHHH, OpraHu3aIis ux paboThl ¢ TIOJIy4aeMOi Ha YPOKE COLMAIBHO 3HAYMMOH HHMOpMAaIie
- HHUIIUMPOBaHUE €€ 0OCY)KICHHSI, BRICKA3bIBAHUS YYAIIIMMUCS CBOCTO MHEHHUS 110 €€ MOBOJLY,
BBIPAOOTKHU CBOETO K HEil OTHOIICHUS;

-HMCII0JIb30BaHKME BOCIIUTATEIIBHBIX BO3MOXXHOCTEH CoJIepyKaHusl y4eOHOTO IpeIMeTa yepes
JEMOHCTPAIIMIO JICTSIM TPUMEPOB OTBETCTBEHHOTO, TPAXKJAHCKOTO ITOBEICHUS, IPOSIBICHUS
YEJIOBEKOJIIOOUS ¥ T0OPOCEPACYHOCTH, Yepe3 MOA00p COOTBETCTBYIOIIMX TEKCTOB JUISl YTCHUS,
3aja4 JijIsl peIIeHus], MPOOJIEMHBIX CUTYallui JIJIsl OOCY)KJICHHS B KJlacce;

-IIPUMECHEHUE HA YPOKE MHTEPAKTUBHBIX ()OPM pabOThI yUaIIMXCS: HHTEUICKTYaIbHBIX UTD,
CTUMYJHUPYIOIIUX [TO3HABATEIbHYI0 MOTHBAIMIO IIIKOJLHUKOB; JIHJIAKTHYECKOTO TeaTpa, Te
MOJIyYCHHBIC Ha YPOKE 3HAHHS OOBITPHIBAIOTCS B TEATPAIbHBIX TOCTAHOBKAX; IUCKYCCHIA,
KOTOpBIE JAIOT yJalluMcs BO3MOKHOCTH MPUOOPECTH OTBIT BEACHUSI KOHCTPYKTUBHOTO
JManora; TPyMImoBoi paboThl I pabOTHI B Mapax, KOTOPbIE y4aT MKOJIHLHUKOB KOMaHTHOM
paboTe ¥ B3aUMOJICHCTBUIO C APYTUMH JI€THMU;

-BKIIIOYEHHE B YPOK UTPOBBIX MPOIIEAYP, KOTOPbIE MTOMOTAIOT MOIePKaTh MOTUBAIIUIO IETEH K
MOJIYYEHUIO 3HAHUN, HATAXKUBAHUIO TTO3UTHUBHBIX MEKIMUYHOCTHBIX OTHOIIIEHUH B Ki1acce,
MIOMOTAIOT YCTaHOBJICHHIO T00pOKeNIaTebHOM aTMOC(Ephl BO BpEMS YPOKa;

-opranu3anus medcTBa MOTUBUPOBAHHBIX U 3PYIUPOBAHHBIX YYaIIUXCS HAJl UX
HEYCIEBAIOIIMMHU OJTHOKIACCHUKAMH, AIOIIETO IIKOJIbHUKAM COIUAIBHO 3HAYHMBIN OTIBIT
COTPYJHHYECTBA U B3aMMHON TMOMOIIIH;

-MHUIIMUPOBAHKE U TIOIICPKKA UCCIIEOBATEIHCKOM IEATEILHOCTH IIKOJIBHUKOB B paMKax



peanu3aluy UMM UHIMBUIYAIBHBIX U TPYNIIOBBIX UCCIIEIOBATEIBCKUX IIPOEKTOB, YTO AACT
IIKOJIBHUKAM BO3MO>KHOCTb IPUOOPECTH HABBIK CAMOCTOSITENIHOTO PEIICHHUS TEOPETHUECKOM
po0OJIeMbl, HaBBIK 0(OPMIIEHUS] COOCTBEHHBIX U1, HABBIK YBAKUTEIHHOTO OTHOILIEHUS K
9y)KUM UAEIM, 0(pOpMIICHHBIM B paboTax APYrUX MCCIEeI0BATENeH, HABBIK ITYOJIMYHOTO
BBICTYIUICHHUS [IEpe]l ayIMTOPUEHN, ApryMEHTUPOBAHUS U OTCTAUBAHUS CBOCH TOUYKU 3PEHHUS.

- pelleHre BOIPOCOB LIKOJIbHOM KU3HU, COAEUCTBYET pealn3allii HHUIUATHB 00y4aroIuXCs
BO BHEYUYEOHO NESTETHLHOCTH, y4aCTBYET B PEUICHUN KOH(DIMKTHBIX BOTIPOCOB.

[Ipenaraemsrii B mporpamMmMe 1o (U3MKe IepeueHb Jab0paTOPHBIX PadOT M OMBITOB HOCUT
pEeKOMEHAATEIbHBIA XapaKTep, YYUTEIb JeJIaeT BHIOOp MPOBEAEHUS J1a00paTOpHBIX paboT 1
OTIBITOB C YYETOM UHIAMBUAYAIBHBIX OCOOCHHOCTEH 00YJatONINXCs, CIIMCKA KCIIEPUMEHTATBHBIX
3aJlaHuH, MpeJlaraéMbIX B paMKax OCHOBHOT'O TOCYJJapCTBEHHOT'0 AK3aMeHa Mo (pu3mke.

COILEPKAHUE OBYYEHUA
7 KIIACC

Paznen 1. ®u3uka u €€ poJib B NO3HAHUM OKPYKAIOUIEr0 MHUPA.

®usnka — Hayka o npupoje. SBneHus npupoabl. PU3NUECKUE SBICHUSA: MEXaHHUYECKHE,
TETUIOBBIE, SJIEKTPUIECKHE, MarHUTHBIEC, CBETOBBIC, 3BYKOBHIC.

Ouznyeckue BenMuuHBL. M3mepeHue ¢usnueckux BenuuuH. PuU3MYEcKHe MpUOOpHI.
[TorpenHocTs U3MepeHuil. MexayHapoHasi cucTeMa €AuHUIL.

Kak ¢wu3uka u npyrue ecTeCTBEHHbIE HayKH M3YyYarOT NpHUpoAy. EcTecTBeHHO-HAyJIHBIH
METOJ TMO3HAHUS: HAOIIOJeHHe, IMOCTAHOBKAa HAay4yHOTO BOMPOCA, BBIABIW)KEHHE THIIOTES,
SKCIEPUMEHT [0 TPOBEpKEe THUMNOTe3, O0ObsAcHeHHe HalmogaeMoro spieHus. OnucaHue
(DMBUYECKUX SIBJICHUH C TIOMOIIBIO MOIEIICH.

Hemoncmpayuu.

1. MexaHnueckue, TEIJIOBbIE, JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIEC SIBJIICHHUS.

2. ®usnueckue NpubOPHl U MpoLeaAypa MPSMBIX U3MEPEHUN aHAJIOTOBBIM U IU(PPOBHIM

pudopoM.

Jlabopamopnuwie pabomel u onvimel.

Omnpenenenre HeHbl JeJIEHUs MIKAIbI H3MEPUTEIHLHOrO Mprodopa.

N3Mepenne pacCTosTHUM.

N3mepenune o0bEMa KUIKOCTH U TBEPIOTO Tea.

Onpeznenenue pa3MepoB MaJIbIX TEJ.

N3mepenue temmeparypbl OpH IOMOIIM KUAKOCTHOTO TEepMOMETpa M JaTyHKa
TEeMIIepaTyphbl.

[IpoBenenue ucciaenoBaHUs MO NPOBEPKE THUIOTE3bl: JAJIBHOCTh IMOJIETA IIAPHUKA,
MYIEHHOTO TOPU30HTAIBHO, TeM OOJIbIle, YeM OOJIbIIIe BHICOTA MYyCKa.

Pa3nea 2. IlepBoHavajibHbIe CBeAeHHSI 0 CTPOEHUH BelllecTBA.

CrpoeHue BemiecTBa: aToOMbl M MOJEKYNbl, HMX pa3Mmepbl. OMNbITHI, JOKa3bIBAIOIINE
JTUCKPETHOE CTPOEHHUE BEILIECTBA.

JIBxkeHne dactuil BemiecTBa. CBsI3b CKOPOCTH JIBMXKEHHMS YacTHUI] C TEMIIEpaTypoHu.
BbpoynoBckoe naBwkenue, nuddysus. BzanMoneilicTBue dYacTull BeIIeCTBAa: MNPUTSHKEHHE U
OTTAJIKUBAHUE.

ArperaTtHble COCTOSIHMSI ~BEIIECTBA: CTPOCHHME Ta30B, JKUJIKOCTEH U TBEPIBIX
(kpucTamuinueckux) Tel. B3auMocBsi3b MeXIy CBONCTBAMHU BEIIECTB B Pa3HBIX arperaTHbIX

ukhwneE
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COCTOSIHUSAIX M MX aTOMHO-MOJICKYJSIpHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSHHMA
BOJIBI.

emoncmpayuu.

1. HaOmonenne GpOyHOBCKOTO ABHKCHHS.

2. HaGmronenue nuddys3un.

3. HaOnronenue siBIeHHN, OOBSICHSIOMUXCS MPUTHKCHUEM WM OTTAIKWUBAHUEM YaCTHII

BELIECTBA.

Jlabopamopubvie pabomot u onvimel.

1. OmeHka quaMeTpa aToMa METOJIOM PSIZIOB (C MCIIONIb30BaHUEM (oTorpaduii).

2. OnbIThI IO HAOIIOIEHUIO TEIUIOBOTO PACIIUPEHUS Ia30B.

3. OnbITeI IO OOHAPYKEHHUIO JEHCTBUS CHII MOJIEKYIISIPHOTO IPUTSHKCHUSI.

Paznen 3. JIBu:keHHe U B3aMMOIECTBHE TeJl.

Mexannueckoe JBUKeHHE. PaBHOMEpHOE W HepaBHOMEpHOE JBHXKeHHe. CKOpOCTb.
CpenHsis CKOpOCTb ITPU HEPABHOMEPHOM JIBUKEHHU. Pacy€r myTu u BpeMeHH JBUKEHHUSL.

SBnenue wHepnuu. 3aKOH WHEpIUU. B3aumonencTBUE TeNl Kak MpPUYMHA W3MEHEHUS
CKOPOCTH JIBHXEHHS Teld. Macca kak mepa uHepTHocTu Tena. IlnmoTHocTh BemiectBa. CBA3b
IUIOTHOCTH € KOJIMYECTBOM MOJIEKYII B €JMHHIIE 00bEMa BELIECTBA.

Cuia Kak XapakTepucTHMKa B3aumMmonencTBus Tenl. Cuila ynpyrocth M 3akoH ['yka.
N3Mepenne cuiibl C MOMOUIBIO JWMHAMOMETpa. SIBIIeHME TATOTEHUs M cuiia TsokectH. Cuna
TSOKECTH Ha JApyrux IutaHerax. Bec tema. HeBecomocTs. CrnoxkeHue Cwil, HanpaBJIEHHBIX I10
onHoU npsmMoil. PaBHozelcTByromas cui. Cuna TpeHus. TpeHue CKOIbKEHUS U TPEHHE MOKOS.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

Habmonenne MexaHu4ecKoro IBHKEHHS Tela.

H3Mepenne CKopoCcTu MPSAMOJIMHEHHOTO ABUKECHHUS.

Habnronenue siBjaeHMUs] HHEPIIUH.

Ha6nronenne nsMeHeHus: CKOPOCTH MPH B3aMMOACHCTBUH TEll.

CpaBHeHHE Mace MO0 B3aUMOJICUCTBUIO TE.

CrnoxeHue cuil, HalpaBJIEHHBIX IO OJTHON IPSIMOM.

]Iaﬁopamopubte pabomot u onvimul.

1. Ormpenenenne CKOPOCTH PAaBHOMEPHOTO ABM)KEHHA (LIapUKa B KHUAKOCTH, MOJEIH
AIIEKTPUYECKOTO aBTOMOOMUJIS U TaK Jaiee).

2. OmpeneneHue CpeqHEl CKOPOCTH CKOJBXKEHHA Opycka WM IIapHKa MO0 HAKJIOHHOMN

IJIOCKOCTH.

Ornpenenenre MI0THOCTU TBEPAOTO TeENa.

4. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCHUMOCTh pacTshkeHHs (degopMaiuu) mpyKHHBI OT
MPUIIOKEHHOMN CUIIBI.

5. OneIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIbKEHHUSI OT Beca Teja U
XapakTepa CONMPUKACAIOIINXCSA IIOBEPXHOCTEM.

Pa3znen 4. JlaBjienue TBEPABIX TeJl, ;KUIKOCTEH U ra3os.

I[aBJ'IeHI/Ie. CHOCO6H YMCHBIICHUS U YBCIIMUCHUSA JABJICHUA. I[aBJ'IeHI/Ie rasa. 38.BI/ICI/IMOCTL
JaBJICHUS Tr'a3a OT 06’béMa, TEMIICPATYPHI. Hepez[aqa JaBJICHUSA TBép,[[bIMI/I TCJI1aMHU, X KUAKOCTAMU
Hn rasamMu. 3aKOH ITackansa. [laeBMaTHUeckre MAaIIUHEBL 3aBI/ICI/IMOCTB HAaBJICHUA KUIAKOCTHU OT
FJIy6I/IHI>I. FI/II[pOCTaTI/I‘{eCKI/Iﬁ mapaaokc. C006u1a101111/1ec;1 COCYIbI. I HUAPaBINYCCKUC
MCXAaHHU3MBI.

Atmocdepa 3emnu U atMocdepHoe naBieHHe. [IpuunHBI CyIIeCTBOBAaHHs BO3IYIIHOMN
obonouku 3emsu. OnbiT Toppuyermn. M3mepenne armocdepHoOro naBieHus. 3aBUCUMOCTh
aTMOC(bepHOFO JaBJICHUA OT BBICOTBI HaJd YPOBHEM MOD4. HpI/IGOpLI UL UBMCPCHUA
aTMOC(bepHOFO JaBJICHUSL.

ok wnNeE
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JleiicTBHE )KUIKOCTH U ra3a Ha NOrPYyKEHHOE B HUX TeNo. BeITakuBatomas (apXxumenoBa)
cwia. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnnaBanue.

Jemoncmpayuu.
3aBUCUMOCTD JABJICHUS T'a3a OT TEMIIEPATYPBHI.

Ilepenayda naBieHUs )KUIKOCTBIO U Fa30M.
Coobmarommecs: CoCypl.
I'mppasinnueckuii npecc.
[IposiBnenue neicTBUs aTMOC(HEPHOTO AABJICHHUS.
3aBUCUMOCTh BBITAJIKUBAIOLIEH CHUJIBI OT O0bEMa NOrPY)KEHHOM 4YacTH Tela MU
IJIOTHOCTH XKUAKOCTH.
PaBeHCTBO BBITATKUBAIOIIEH CUJIbI BECY BBITECHEHHOM KUJKOCTH.
8. VYcnoBue mnuaBaHUs TeN: IUIABaHME WJIM TMOTPY)KEHME Tel B 3aBUCUMOCTH OT
COOTHOIIEHUS TNIOTHOCTEH Teja U KUAKOCTH.
Jlabopamopubvie padbomot u onvimel.
1. HccnenoBaHue 3aBUCMMOCTH Beca Tejla B BOJIe OT 00bEMA MOrpyKEHHON B KUAKOCTD
YacTH TeJa.
2. OmpeneneHue BBITAJIKUBAIOLIEH CHIIbI, JEHCTBYIOLIEH Ha TeNo, MOTPYXEHHOE B
AKUIKOCTb.
3. IlpoBepka HE3aBUCUMOCTH BBITAJIKUBAIONIECA CHJIbI, JCHCTBYIOIIEH Ha TeJIO B
XKHUJKOCTH, OT MAcChl Tela.
4. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJIKHBAIOIIEH CHIIBI, EUCTBYIOMIEH Ha
TEJO B KUJKOCTH, OT 00bEMa MOrPYKEHHOMN B KUAKOCTb YaCTHU Te€la U OT IUIOTHOCTH
AKUIKOCTH.
5. KoHcTpympoBaHue apeoMeTrpa WIM KOHCTPYMPOBAHHME JIOAKHM M OIpeAesieHHe €€
TPy30MOABEMHOCTH.

Paznen 5. PabGoTra 1 MOIIHOCTH. JHEPrus.

Mexanudeckast pabota. MOIIIHOCTS.

[Ipocthie MexaHu3Mbl: pblyar, OJOK, HAKJIOHHAs IJIOCKOCTh. [IpaBuio paBHOBecHs
priuara. [IpumeHeHnue mpaBuia paBHOBECHS pblyara K OJOKY. «30JI0TO€ MPaBUIIO» MEXaHHUKH.
KIIJI mpocTeix Mmexanu3MoB. [IpocTbie MeXaHNU3MBI B OBITY M TEXHHUKE.

Mexanunueckass sHeprus. Kunermyeckas W mnoreHuuanbHas osHeprus. [IpeBpamienue
OJIHOTO BUJIa MEXaHUYECKON SHEPTUU B IPYroil. 3aKOH COXPAHEHMS SJHEPIrUU B MEXAHUKE.

emoncmpayuu.

1. Ilpumepbl IPOCTHIX MEXAaHU3MOB.

Jlabopamopnuwie pabomel u onvimel.

1. Ompenenenne paObOTHl CHUIBI TPEHUS MPU PABHOMEPHOM JBIDKEHHUH Tela IO

TOPU30HTAJIBHOM TOBEPXHOCTH.

2. HccnenoBaHue yclIOBUI paBHOBECHS pblyara.
Namepenne KIIJl HakIIOHHOM MJIOCKOCTH.

4. W3yuyeHue 3aK0HA COXPAHEHUS MEXAHUYECKOUN SHEPIUH.
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Pasznen 6. TenyioBbie ABJIEHUS.

OCHOBHBIC TOJIOKCHUS MOJ'ICKy.TIHpHO'-KHHCTH‘ICCKOﬁ TCOPHUU CTPOCHU BCUICCTBA. Macca
U pa3MCpbl aTOMOB H MOJICKYIL. OHBITBI, MOATBCPIKAAOINUEC OCHOBHBIC IIOJIOKCHUA
MOHCKnyIpHO—KHHCTH‘ICCKOﬁ TCOpHUHU.

Mogenu TBép,Z[OFO, KHUIOKOTO U 1"8.3006p83H01"0 COCTOSIHMH BEIIECTBA. KpI/ICTaJ'IJII/I‘-ICCKI/IC u
aMOp(bHLIC tena. OObSICHEHHE CBOMCTB ra3os, JKUIKOCTEN U TBépI[BIX TEJI Ha OCHOBE ITOJIOKEHHUI



MOJIEKYJISIPHO--KUHETHUECKON Teopuu. (CMmauMBaHME M KalWUISpHbIE sBJIEHUA. TersoBoe
paciIupeHHe U CxKaTHe.

Temneparypa. CBs3p TemmepaTypbl €O CKOPOCTbIO TEIUIOBOTO JIBJKEHUS YaCTHULL.
Buytpennsis sHeprus. CnocoObl HW3MEHEHMs BHYTPEHHEM »SHEpruu: TeIvionepenada u
coBepiieHre paboTel. Bupl Teronepeaayn: TeIONPOBOAHOCTD, KOHBEKIIHS, U3ITyUCHHE.

KomnuectBo TeruoTel. YaenpHas TEIUIOEMKOCTh BeIIECTBA. TemiooOMeH W TEIuioBOe
paBHOBecHE. YpaBHEHHUE TeIUIOBOTro OanaHca. [lnaBineHue M oTBepAeBaHME KPUCTAJUIMYECKUX
BEILIECTB. YJelbHas TemioTa tuiaBieHus. [lapooOpasoBanue u koHjaeHcauus. Mcmapenue.
Kunenue. YnenbHas TtermioTa mnapooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIEHHUS OT
aTMOC(EpPHOTO JTaBICHHUS.

Brnaxnocts Bo3ayxa.

DHeprus TOIIMBA. Y IeJbHas TEIJIOTa CTOPaHUsL.

[Ipunnunsr padotsl TeruoBbiXx aBurareneit KIIJ[ temmoBoro nBuratens. TeruioBble
JIBUTATEJIHN U 3alIATA OKPYKAIOIIEH CPEbI.

3aKOH COXpaHEHMs U MPEBPAILEHUs] SHEPTHUH B TEIUIOBBIX IIpOLEccax.

Jemoncmpayuu.

Ha6nronenne 6poyHOBCKOTO IBHYKEHUS.
Ha6mronenue auddysun.
HaGnronenue siBeHnit cMauyMBaHUs M KalTWJUTSIPHBIX SIBICHUI.
Habntoienue TemnoBoro paciupeHust Tei.
W3menenue naBieHus ra3a npyu U3MeHEHUU 00bEMa U HarpeBaHUU WU OXJIAXKACHUU.
[IpaBuna n3mMepeHus TeMepaTypsbl.
Buael Tenonepenayu.
OxnakJIeHue Mpy COBEPLICHUHN PaOOTHI.
Harpesanue npu coBepiieHUN padOThl BHEUTHUMH CHUIIaAMH.
. CpaBHEHHE TEIUTIOEMKOCTEN Pa3IMYHbBIX BEUIECTB.
. HaGmronenue xunenus.
. Habnionenue nocrosiHCTBa TEMIIEpaTyphl MPU TUIaBICHUU.
13. Moeny TEIUIOBEIX ABUTATEIIEN.
Jlabopamopnwie pabomel u onvimel.
OnbIThI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJICKYIISIPHOTO MPUTSKEHHUS.
OnBITHI 10 BBIPALIMBAHUIO KPUCTAJIOB TIOBAPEHHOM COJIM WIIM caxapa.
OnpIThI 10 HAOTIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, KUAKOCTEH U TBEPBIX TEII.
Omnpenenenre AaBlieHUs BO3yXa B Oa/sIOHE IITTPHILIA.
OnepIThI, JAEMOHCTPUPYIOUIUE 3aBUCHUMOCTh JaBJICHHS BO3[dyXa OT €ro o0béMa u
HarpeBaHus WU OXJIAKICHUS.
[IpoBepka rumoTe3sbl JMHEWHON 3aBUCUMOCTHU JUIMHBI CTOJOWMKA JKUIKOCTH B
TEPMOMETPHUECKOMN TPyOKe OT TeMIIepaTyphl.
7. HalGmronenue u3MeHeHHs] BHYTPEHHEW SHEPTrUU Tella B pe3ylbTare TeIulonepeaadd u
paboThl BHEITHUX CHUIL.
8. HccnenoBaHue siBIEHHS TEIIOOOMEHA MTPH CMEUIMBAHUH XOJOIHOM U TOPSYei BOIBI.
9. OmpeneneHne KOJMWYECTBA TEIUIOTHI, MOJIYYEHHOIO BOJOH MpH TEMJIOOOMEeHe ¢
HarpeTbiM METAIIMYECKUM LHUITUHAPOM.
10. Omnpenienenue yneabHOM TEIIOEMKOCTH BEILIECTBA.
11. MccnenoBanue npoiecca UCHapeHus..
12. OnpeneneHne OTHOCUTEIBHOM BIaXKHOCTH BO3/1yXa.
13. Onpenenenue yaenbHON TEIIOTHI IUIABJIECHUS JIbJA.

Pa311e.11 7. BHCKTpI/I‘leCKI/Ie U MAaroHmTHbIC ABJICHHUA.
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Onektpusanus Tel. J[Ba pona 3JIeKTpUUYECKHX 3apsaoB. BzaumonelcTBHe 3apsiKeHHBIX
ten. 3akoH Kynona (3aBUCHMMOCTb CHUJIBI B3aUMOJICHCTBUS 3apsDKCHHBIX TEJl OT BEIUYHMHBI
3apsJI0B U PACCTOSIHUS MEXKTY TEIAMH).

Dnektpuyeckoe noJie. Hanpspk€HHOCTD anekTpuueckoro noss. [IpuHuumn cynepro3unun
NIEKTPUYECKUX IT10JIEH (HAa KAUECTBEHHOM YPOBHE).

Hocurenu snexTpudeckux 3apsaoB. DJIeMEHTapHbIM siekTpudeckuid 3apsg. CtpoeHue
atoma. [IpoBOTHUKY U TUAIIEKTPUKHU. 3aKOH COXPAHECHHS JIEKTPUUECKOTO 3apsija.

DNEeKTPUYECKUM TOK. YCIOBHUSI CYIIECTBOBAHUA OJEKTPUUYECKOro Toka. VcTounukm
MOCTOSTHHOTO TOKa. JIeMCTBUS AJIEKTPUUECKOrO0 TOKa (TEIJIOBOE, XMMHUYECKOE, MAarHUTHOE).
DNEeKTPUYECKUM TOK B JKHJIKOCTSIX U Ta3ax.

Onextpuueckass uenb. Cuna Toka. OJnexkTpuyeckoe HampspbkeHue. ComnpoTHUBIIEHHE
MPOBOJIHUKA. YJEIbHOE CONMPOTHBIICEHHE BemecTBa. 3akoH Oma uis  ydacTKa IETH.
[TocnenoBarenbHOE M TApAIIETHFHOE COSTUHEHNE TIPOBOTHUKOB.

Pabota 1 MOITHOCTD 3MIEKTpUYECKOro Toka. 3akoH Jlxoyns—JleHna. DnekTpudeckue Henu
Y TOTpeOUTENHN IIEKTpUUIECKOn sHeprun B ObITy. KopoTKoe 3aMbIkaHue.

[ToctostHHbIE MarHuThl. B3auMoaeicTBUE NOCTOSIHHBIX MAarHuTOB. MarHuTHoe TOJI€.
MarnuTHOoe noJie 3eMJIM U €ro 3HaYeHHE JIIs *Ku3HU Ha 3emie. OnbIT Dpcrena. MarHuTHoe ToJie
AIEKTPUYECKOTO TOKa. [[puMeHeHune 3JIeKTpOMarHuTOB B TEXHHUKE. [eiCTBMEe MarHUTHOTO TOJIS
Ha TIPOBOJHUK C TOKOM. OJIEKTPOJBHUTATENIh TIOCTOSHHOTO TOKa. lcrmosip3oBaHue
AJIEKTPOJIBUTATENIEH B TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Onbrtel @apaned. SIBnenwe  snexkTpoMarHuTHOM uwHAYKUMH. IlpaBuno  Jlenna.
OnektporeHeparop. CrocoObl TOJMyYEHUS] DIIEKTPUUECKOW DSHEPruu. ODJEKTPOCTAHIIMH Ha
BO300HOBJISIEMBIX HCTOYHUKAX SHEPTUH.

Hemoncmpayuu.

DIeKTpu3aius Tell.

JIBa poja 3MEeKTpUYECKUX 3apsA0B U B3aUMO/ICHCTBHE 3apsyKEHHBIX TeJl.
YCTpoHCTBO U ACHCTBHE 3JIEKTPOCKOIIA.

DneKTpocTaTHuecKas UHIYKIIHS.

3aKOH COXpaHEHHUS IEKTPUUECKUX 3aPAI0B.

[IpoBOTHUKY U TUAIIEKTPUKH.

MonenrpoBaHue CHIIOBBIX JIMHUHN 3JIEKTPHUYECKOTO MOJIS.

W cTouHMKH TOCTOSIHHOTO TOKA.

JIefCTBHUS 3IEKTPUYECKOTO TOKA.

0. DIeKTpUYECKHUi TOK B KUIKOCTH.

1. I'a30BBIit pa3ps.

12. 3mepenue cuiibl TOKa aMIEepPMETPOM.

13. U3mepeHnue 31eKTpHUecKOro HanpsKeHUsS! BOIbTMETPOM.

14. PeocTaT 1 Mara3uH COMPOTUBIICHHIA.

15. B3aumoeiicTBrE NOCTOSTHHBIX MarHUTOB.

16. MonenupoBaHue HEBO3MOXHOCTHU Pa3/IeJICHHs MOTIOCOB MarHUTA.

17. MonenupoBaHue MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.

18. OmeIT Opcrena.

19. MarauTtHoe noje ToKa. JJIeKTPOMarHur.

20. JleficTBME MarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.

21. DnexkTpoABUraTeib MOCTOSHHOTO TOKA.

22. ViccnenoBaHue SIBIEHUS DJIEKTPOMArHUTHON MHIYKIUH.

23. OnbiTel Dapajes.

24. 3aBUCHMOCTH HAIPaBJICHHS HHIYKIIMOHHOTO TOKA OT YCIOBUM €r0 BOSHUKHOBEHHUS.
25. DneKkTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopusie padomot u onvimol.

1. OnbIThl O HAOTIOJCHUIO YNIEKTPU3AIUHU TNl MHAYKIHUEH U TIPU COPUKOCHOBEHHUHU.

RBPRpooo~Nok~wNE



HccnenoBanue neiicTBUs SJIEKTPUIECKOTO MO HA IPOBOAHUKU U TUDIIEKTPUKH.

COopka u mpoBepKa padOTHI INEKTPHUECKOH IETTH MTOCTOSTHHOTO TOKA.

W3mepenue u peryinupoBaHue CHIIbI TOKA.

H3mMepenue u perynupoBaHUE HAIIPSKECHUS.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, HIYIIETO Yepe3 PE3UCTOP, OT CONPOTHUBIICHHUS

PEe3UCTOpa U HANIPSDKEHUS HA PE3UCTOPE.

7. OneITBl, JAEMOHCTPHUPYIOIIME  3aBUCHUMOCTh  DJIEKTPUYECKOTO  COMPOTHBIICHUS
MIPOBOJIHUKA OT €T0 JUIMHBI, IIONIA ! IIONIEPEYHOTO CEYCHUS U MaTepHaa.

8. IlpoBepka mpaBmiia CIIOKCHUS HAINPSDKCHUW TIPH TMOCIICIOBATCILHOM COCAMHCHUN
JIBYX PE3UCTOPOB.

9. IIpoBepka mpaBuiia AjIsl CUJIBI TOKA MPH NMAPaUICITBHOM COCTUHEHUN PE3UCTOPOB.

10. Omnpenenenne pabOTHI AIMEKTPUISCKOTO TOKA, HIYIIETO Yepe3 Pe3UCTop.

11. Onpenenenrie MOIIHOCTH JEKTPUUYECKOTO TOKA, BBIIEISIEMON HA PE3UCTOPE.

12. UccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, MIYIIETO Yepe3 JIAMIIOYKY, OT HaIpsOKSHHUS
Ha HEW.

13. Onpenenenne KI1J] HarpeBarens.

14. I/ICCJ'IC)IOBaHI/IC MAar"HuTHOT' O BSaI/IMOIIGfICTBI/ISI IIOCTOSIHHBIX MAarHuToOB.

15. I/I3yquI/Ie MAarouTHOroO T1oJid IOCTOAHHBIX MArHuTOB IIpU HUX 06L€J1HH€HI/II/I u
pa3aeneHNN.

16. UccnenoBanue AEWCTBUS SJIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbITHI, AEMOHCTPUPYIOLINE 3aBUCUMOCTh CHJIbI B3aUMOIEUCTBUS KaTYIIKH C TOKOM U
MaravuTa OT CWUJIbl TOKAa 1 HaIIpaBJICHUA TOKa B KaTYIIKE.

18. N3y4eHne NeCTBHUS MArHUTHOTO ITOJISI HA TIPOBOJIHUK C TOKOM.

19. KoncrpyupoBaHue 1 U3ydeHHE padOTHI AIEKTPOIBUTATES.

20. Usmepenne KII]] anekTpoaBuraTeibHOM YCTAHOBKH.

21. OnbITEl MO HMCCIEIOBAaHUIO SIBJICHUS AJIEKTPOMArHUTHOM WHAYKLUHHU: HCCIEIO0BAaHUE

W3MEHEHUI 3HAYEHUS U HANpaBJIeHUs UHIYKIIHOHHOTO TOKA.
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Pasznen 8. Mexannueckue siBJICHUA.

Mexannueckoe aBuxeHue. MarepuaiibHasi Touka. Cuctema orcuéra. OTHOCHUTEIIBHOCTh
MEXaHMYECKOr0 JBIKEHHUS. PaBHOMEpHOE mpsMOIMHENHHOE ABWXkeHHe. HepaBHOMepHOe
npsAMoJinHerHoe JBwkeHue. CpefaHsis U MITHOBEHHAs CKOpPOCTh Tejla HPU HEPAaBHOMEPHOM
JIBIDKCHUH.

Yckopenue. PaBHoyckopeHHOE npsiMosiMHEHOe ABMkeHue. CBoOoaHoe nageHue. OnbIThl
T'anunes.

PaBHOMepHOE ABIKeHUE MO OKpyxKHOCTH. Ilepuoa m dactora oOpamenus. Jluneitnas u
yIi0Bas CKOpOCTH. LIeHTpocTpeMUTENBHOE YCKOPEHHE.

[TepBriit 3akoH Hprotona. Bropoii 3akon Herotona. Tpetuii 3akon Hprorona. [lpuHumn
CYIEPIIO3UIINHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHs: cuja TPEHUs CKOJIbKEHMS, Cujia TPEHHS
IIOKOS, APYTUE BUIBI TPEHUSL.

Cuna TsHKECTH W 3aKOH BCEMHUPHOTO TITOTEHHS. YCKOpEHHE CBOOOJHOTO TMaCHHUS.
JIBwxenne mmaHer Bokpyr Connua. IlepBas kocmuueckas ckopocte. HeBecomocTs u
MIEPErPYy3KHU.

PaBHOBecue MaTepuanbHO TOUKH. AOCOMOTHO TBEPIOE Teno. PaBHOBecue TBEPAOTO Tena
C 3aKpEIUIEHHON OChIO BpalieHuss. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynse Tena. U3menenue umnynbca. Mmnynbc cunbl. 3aKOH COXpaHEHHUS MMIYJbCa.
PeakTtuBHOE ABIKEHUE.



Mexanndeckass pabota U MOIIHOCTh. PaboTa cui TshkecTH, ympyroctw, TpeHusi. Cs3b

SHEPrUuu

u pa60TbI. HOTGHLII/IaJIBHaSI SHEprusg Tejaa, MOAHATOrO HaJd HNOBCPXHOCTHIO 3CMIIH.

IToreHumanpHas 3Heprus c:katod npyxuHsl. Kunernyeckas sHeprus. Teopema 0 KHUHETUYECKOU
SHEPruu. 3aKOH COXPAaHEHUS] MEXaHUYECKON SHEPTHH.

Jemoncmpayuu.

1. HabGmroneHue MEXaHU4ECKOTro JIBUKEHHS TeJla OTHOCUTEIBHO Pa3HbIX TEJ OTCUETA.

2. CpaBHeHHE ITyTed M TPAEKTOPUH IBMXKEHMSI OJHOTO U TOrO e TejJa OTHOCHUTEIbHO
PAa3HBIX TEJI OTCYETA.

3. H3mepeHne CKOPOCTH M YCKOPEHUS PAMOJIMHENHOTO JIBUKCHHUS.

4. MHccnepoBaHue NPU3HAKOB PABHOYCKOPEHHOTO JIBUKECHMS.

5. HaGmoneHnue ABM>KEHUS TENA [0 OKPYKHOCTH.

6. HaOmroneHne MexaHMUECKHUX SIBJICHUM, TPOUCXOASIINX B cucTeMe oTcuéra «Tenexkay
IpHU €€ paBHOMEPHOM U YCKOPEHHOM JBH)KEHUU OTHOCUTEJILHO KaObuHeTa (U3HUKH.

7. 3aBUCUMOCTb YCKOPEHUS Tella OT MAcCChl TeJa U ACUCTBYIOIIEH Ha HErO CHUJIBI.

8. HaOmronenue paBeHCTBa CHJI IPU B3aUMOJICHCTBUM TEII.

9. H3meHeHue Beca Tena NpHU yCKOPEHHOM JIBUKECHHUH.

10. Ilepenavya nmnynbca Ipu B3aUMOJAECUCTBUH TEIL.

11. [IpeoOpa3oBaHMsl SHEPTUU HPU B3aUMOACHCTBUH TEJl.

12. CoxpaHeHne NMITyJIbCa MPA HEYIPYTOM B3aMMOICHCTBHM.

13. CoxpaHeHue UMITyJbca MPHU a0COJIIOTHO YIPYTOM B3aUMOJICHCTBUH.

14. HaGmroieHrne peakTUBHOTO JIBUKCHHUSI.

15. CoxpaHeHue MeXaHU4eCKOW SHEPTUuU Mpu CBOOOIHOM Ma/IEHUU.

16. CoxpaHeHrEe MEXaHUYECKON PHEPTUHN TP IBHKEHHUH TeJIa IO JEHCTBUEM IPYKUHBI.

Jlabopamopnuie pabomel u onvimel.

1. KoHcTpynpoBaHHe TpakTa Uil pasroOHa M JAJbHEWIIEr0 PaBHOMEPHOIO [IBMKEHUS
HIapUKA WU TEIEKKH.

2. OmnpezneneHue cCpefHel CKOPOCTH CKOJBKEHUS OpycKa WM JBHXKEHHUS ILApHUKa IO
HAKJIOHHOM IUIOCKOCTH.

3. OmnpenencHue YCKOPEHHs Tella IPH PABHOYCKOPEHHOM JBMKCHHHM II0 HAKJIOHHOMU
IIJIOCKOCTH.

4. HccnenoBaHue 3aBUCUMOCTH IIyTH OT BPEMEHH IPH PABHOYCKOPEHHOM JIBHKEHUHU 0e3
Ha4YaJIbHON CKOPOCTH.

5. IlpoBepka TIHUMNOTE3bl: €CIUM INPU PABHOYCKOPEHHOM [BM)KEHUM O€3 HauyaJbHOU
CKOPOCTH IIyTM OTHOCSTCS KaK psJ HEYETHBIX YHUCEN, TO COOTBETCTBYIOIIHE
IIPOMEXKYTKHA BPEMEHU OJIMHAKOBBI.

6. HccnenoBanue 3aBUCHUMOCTH CHJIBI TPEHUS CKOJIBKEHUS OT CHJIBI HOPMAaJbHOIO
JABJICHHUS.

7. Omnpeznenenue ko3pPULHEHTA TPEHUS CKOJIbKEHUSL.

8. Omnpeznenenue xECTKOCTHU NPYKUHBI.

9. Ompenenenue pabOThl CHUIBl TPEHHUS MPU PABHOMEPHOM JIBUKEHHUH Teja 10
TOPU30HTAJIBHOM MOBEPXHOCTH.

10. Onpenenenne pabOThl CHIIBI YNPYrOCTH NpU MOABEME TIpy3a C MCIOJIb30BAHUEM
HETO/IBM)KHOTO U TIOJIBMYKHOTO OJIOKOB.

11. M3ydeHne 3aKOHA COXpaHEHUs DHEPTUMU.

Pa3zgea 9. Mexannueckue Koj1e0aHUs U BOJTHBI.

KOJ’Ie6aTeJ'ILHOC ABUXCHHUC. OCHOBHBIC XapaKTCpUCTUKU KOHe6aHHﬁZ nepuon, 4acrora,
amIuTyna. MareMaTudyeckKuil M NPYKMHHBIM MasATHUKM. lIpeBpaiienue »sHepruu Ipu
KOJ]C6E[TCJ'ILHOM JBUXXCHUU.



3aryxatomue kojeOaHus. BeiHykaeHHble Kojebanus. Pezonanc. MexaHuyeckue BOJHBI.
CpoiicTBa MEXaHM4ECKHUX BOJIH. [Ipos10sibHBIE U MOIIEpeuHble BOJIHBL. JlJIMHA BOJIHBI U CKOPOCTh
e€ pacupocTpaHeHus. MexaHn4ecKkue BOJIHbI B TBEPJIOM TEJIE, CEHCMUYECKUE BOJIHBI.
3Byk. [')poMKOCTh 3ByKa U BbIcOTa TOHA. OTpaskeHue 3ByKa. IHPpa3ByK U yIbTpa3BYK.
Jemoncmpayuu.
Habmonenue xonebaHuil e noJ| 1eHCTBUEM CHIIBI TSXKECTH U CUIIbI YIPYTOCTH.
Habnronenue xonebanuii rpy3a Ha HUTH U HA TIPY>KUHE.
Habmroienue BbIHYKIEHHBIX K0JIEOaHUM U pe30HaHCa.
Pacrnipoctpanenuie mpoJoabHBIX U IONEPEYHBIX BOJIH (Ha MOJIENH).
Habntonenue 3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKyCTHYECKHMI pE30HAHC.
JIa6opamoprze pabomot u onvimol.
1. Ompenenenue 4acTOThl U EPUOAA KOJIEOAHUN MAaTEMATUYECKOTO MasiTHUKA.
2. OmpeneneHue 4acTOTHI U MepHoJa KoJieOaHUM MPYKUHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCHMMOCTH IepHuoja KosieOaHWM MOJBEUICHHOIO K HUTH Tpy3a OT
JUTMHBI HATH.
4. UccnenoBaHue 3aBHCHUMOCTH IepHoJa KojeOaHUN MPYKUHHOTO MasTHHUKA OT Macchl
rpysa.
5. TlpoBepka HE3aBUCUMOCTH TEpHOJa KOJEOAHWI Tpy3a, MOJBEIMIEHHOTO K HHUTH, OT
Macchl rpysa.
6. OmnbIThl, JEMOHCTPUPYIOIIME 3aBHUCHUMOCTh IEpHOJa KoJeOaHUW MPYKUHHOTO
MasiTHUKA OT MacChl TPy3a U KECTKOCTU MPYKUHBEI.
7. W3mepeHue ycKopeHHs! CBOOOIHOTO MaJIEHUSI.
Paznen 10. DieKTpOMarHuTHOE 10JIe U 3JIeKTPOMATHUTHBIE BOJIHBI.
DJIEKTPOMAarHuTHOE TMOJIe. DJIEKTPOMArHUTHbIE BOJIHBL. CBOWCTBA 3JIEKTPOMArHUTHBIX
BoJH. [IIkana snexkTpoMarHUTHBIX BOJH. Mcnonabp3oBaHue 371€eKTPOMAarHUTHBIX BOJIH Ui COTOBOM
CBSI3H.
DneKTpoMarHuTHas nmpupoa ceera. CKkopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.
emoncmpayuu.
1. CBoiicTBa JIEKTPOMArHUTHBIX BOJIH.
2. BonHOBBIE CBOWCTBA CBETA.
Jlabopamopnwie pabomel u onvimel.
1. W3ydeHue CBONCTB 3JIEKTPOMArHUTHBIX BOJH C MMOMOIILI0 MOOMIIBHOTO TesedoHa.
Pa3znen 11. CBeToBbBIE IBJICHUS.
JlyueBas monenb cera. Mctounuku cBeta. [IpsMonuHeliHOe pacmpoCTpaHEHHE CBETa.
3armenus Connia u Jlynsl. Otpaxkenue cera. [lnockoe 3epkano. 3akoH OTpa)KeHUs CBETA.
[Ipenomnenue cBeta. 3aKoH mpenomiieHus: cBeTa. [loHoe BHyTpeHHEe OTpaKeHUE CBETA.
Hcnonb30BaHKe MOTHOTO BHYTPEHHETO OTPaXKEHHS B ONTHYECKUX CBETOBOAX.
Jlunza. Xox mydueit B nuH3e. OnTuueckas cucrema (oToammapara, MHKPOCKONA H
Teneckomna. a3 kak ontudeckas cucrteMa. bam3opykocTs U 1aJbHO30PKOCTb.
Paznoxxenue 6enoro ceeta B criekTp. OnbiTel HetoToHa. CloskeHHE CIEKTPATbHBIX IIBETOB.
Jucnepcus cera.
Jemoncmpayuu.
[IpsimosmHENHOE pacIpOCTPaHEHHE CBETA.
OTtpaxxeHue cBera.
[Tonyuenue n300pakeHHit B MIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.
[Ipenomnenue cera.
OnTuyeckuii CBETOBO/I.
Xon nyueit B cobuparomeit JuHse.
XoJ Jlydel B pacCenBaroLeH JIMH3E.
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8. Tlomyyenue n300paskeHUI ¢ TOMOIIBIO JINH3.

9. Ipunuun neiictBus GoToanmapara, MUKPOCKOIIA U TEJIECKOTIA.

10. Mopens riasa.

11. PaznoxeHne OEIoro CBETa B CIIEKT.

12. Tlomydenue GeIOTO CBETA IPH CIIOKEHUH CBETA Pa3HBIX I[BETOB.

Jlabopamopubvie padbomot u onvimel.

1. HccnenoBaHue 3aBUCUMOCTH yIJla OTPa)KEHUSI CBETOBOTO JIyya OT yrija MaJeHUs.

2. H3yueHne XxapaKTepUCTHK M300paXeHUS PEAMETA B ITIOCKOM 3epKaje.

3. HccnenoBanue 3aBUCMMOCTH YIJla MPEIOMIIEHHUS] CBETOBOIO Jy4a OT yIJla NaJeHus Ha
IPaHULIE «BO3/LyX—CTEKIION.

[Tonyuenue n300paxeHHi ¢ TOMOIIBIO COOMPAIOLIEH JIMH3BI.

Onpenenenre (OKYCHOIO pacCTOSIHUS M ONTUYECKON CHIIbI COOMPAIOLEl JIMH3bI.
OnebITHI O Pa3IoKEeHNUIO 0EI0ro CBETa B CHEKTP.

OneIThl MO BOCHPUATHIO LIBETa MPEIMETOB NPU UX HAOIIOJEHUM 4Yepe3 IBETOBBIE
(GUIBTPBIL.

Pa3znen 12. KBaHTOBBIC ABJICHUA.

OmnsiTel Pesepdopaa u minanerapuas mojnens aroma. Mogens atroma bopa. Mcnyckanue u
roryionieHue ceera aroMoM. KBaHTel. JInHelHyaThie CIIEKTPHI.

PamnoaktuBHOCTh. Anbda-, Oeta- W ramma-uzmnydeHus. CTpoeHHE aTOMHOTO spa.
Hyknonnass Monens aromHoro sgpa. HM3otombel. PamnoaktuBHbIE mpeBpamienus. llepuon
MOJIypacnaia aTOMHBIX sIJIEp.

SnepHble peakiny. 3aKOHBI COXPAHEHHUS 3apsAJ0BOTO U MAcCOBOTO YHCEN. DHEpPrus CBSI3U
aToMHBIX saep. CBs3p maccel M dHepruu. Peaknuum cuHte3a u AeneHus sanep. VcrouHukum
sHeprun CoJiHIIa U 3BE3I.

Snepnas sHepreTuka. JledcTBUS paguoaKTUBHBIX U3TYYEHUN HA )KUBBIE OPTraHU3MBI.

Hemoncmpayuu.

CrexTpsl U3JIy4eHHs U TOTJIOIIECHHUSL.

CrnexTpsl pa3IuyHbIX Ta30B.

Cnekrtp Bogopoa.

Habmonenue TpekoB B kamepe BuibcoHa.

PaGota cuérunka HOHU3UPYIOIIUX U3TYUCHHI.

Perucrpanus nsiydyeHus npupoaHbIX MUHEPAIOB U IPOTYKTOB.

]Iaﬁopamopubte pabomot u onvimul.

1. HalmroneHue CIUIOMIHBIX U JIMHEWYAThIX CIEKTPOB H3Ty4EHUS.

2. HccnenoBanue TPEKOB: HM3MEpPEHUE SHEPTrUM YaCTUIBI 1O TOPMO3HOMY MyTH (IO

dhoTtorpadusim).

3. UMsmepenue paguoakTUBHOTO (poHa.

IHoBTOpPHUTEILHO-00001IAKOIIMIA MOLYJIb.

[ToBTOpUTENBHO--0000MIAIOUN  MOIYTb MpeAHa3HAYEeH [UId CHUCTEMaTH3alud U
0000111eHIS TPEIMETHOTO COJIEPKAHUS U OTbITa IEATEIbHOCTH, TPUOOPETEHHOTO MIPH U3yUYECHUHN
BCEro Kypca (pU3uKHU, a TaKXkKe s MOArOTOBKU K OCHOBHOMY T'OCYIapCTBEHHOMY 3K3aMEHY IO
¢du3uke a5 00yJaroUINXCsl, BHIOPABIINUX 3TOT YU€OHBIN MpeaMeT.

IIpy wm3ydeHMM [AaHHOTO MOJIYJS pEAIN3YIOTCd UM CUCTEMATU3UPYIOTCS  BHUBI
JeATeNbHOCTH, Ha OCHOBE KOTOPBIX oOecreuuBaeTrcs JOCTHXKEHME TNPEAMETHBIX U
METanpeIMETHBIX TIAaHUPYEMbIX Pe3ylbTaTOB 00ydeHHUs, (HOpMUPYETCS €CTeCTBEHHOHAY4Has
rPAMOTHOCTh: OCBOEHHUE HAYYHBIX METOJOB HCCIIEOBAHUS SIBICHUU MPUPOJbI U TEXHUKH,
OBJIAJICHUE YMEHHSIMHU OOBSACHATh (UIUYECKUE SBJICHHS, MPUMEHSS TOJTYYeHHbIE 3HaHUS,
peuiaTh 3a/1a4u, B TOM YUCJI€ KAUYECTBEHHBIE U SKCIIEPUMEHTAIIbHBIE.

[IpyHUMNIMAIBHO IEATETbHOCTHBIN XapaKTep AAHHOTO pasjieia pealn3yercs 3a CYET TOro,
9T0 00yUaIOUeCs BHIMOIHSIOT 331aHUS, B KOTOPBIX UM MPEAIaraeTcs:

Nous
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Ha OCHOBE MOJIYYEHHBIX 3HAHUN PAacliO3HABATh U HAYYHO OOBSICHATH (PU3MUECKUE SBICHUS
B OKPY’KaIOILIEW PUPOJE U IIOBCEIHEBHON KU3HU;
WCIOJIb30BaTh HAYYHBIE METOIBI MCCIEAOBAHUS (PU3UUECKUX SIBICHUH, B TOM YHUCIE IS
IIPOBEPKU TMIIOTE3 U MOJIYyYEHUsI TEOPETUYECKUX BBIBOJIOB;
OOBSICHATh HaydyHbIE OCHOBBI HamboJiee BAXKHBIX JIOCTHKCHHHA COBPEMEHHBIX TEXHOJOTHH,
HalpuMep, MNPAKTUYECKOTO MCIOJIb30BaHUS PA3NIMYHBIX HMCTOYHUKOB HSHEPIUM HA OCHOBE
3aKOHA IIPEBPALLECHUS U COXPAHEHHUSI BCEX U3BECTHBIX BUJIOB SHEPTHUH.

IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHMUSA

W3ydyenne ¢u3uku Ha ypOBHE OCHOBHOTO 00ImIero oOpa3oBaHMs HalpaBlieHO Ha

JOCTH)KCHHE JIMYHOCTHBIX, METANIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

B pesynpraTte wu3ydeHuss (PU3MKK HA YPOBHE OCHOBHOrO 0OIIero oOpa3oBaHUsS Y
obOyuarorierocs OynyT chOpMHUPOBAHBI CIEAYIONTNE TUYHOCTHBIE PE3Yy/IbTaThl B YaCTHU:

e 1) MaTPpUOTHUYECKOT0 BOCIIUTAHUSA:

e [] mposiBI€HHE UHTEpECAa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKOM (u3ndecKoit
HayKH;

e [ IEHHOCTHOE OTHOIIEHUE K TOCTIKCHHSIM POCCUNUCKHUX YUEHBIX--(PU3UKOB;

e 2) rpaskIaHCKOI0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

e [] TOTOBHOCTh K aKTHBHOMY YYaCTHIO B OOCYXJICHUN OOIIECTBEHHO 3HAYMMBIX M 3THUECKHUX
po6JIeM, CBSI3aHHBIX C TPAKTUYECKUM MPUMEHEHHUEM JTOCTHKEHUHN (U3HKY;

e [] 0co3HaHHE BaXXHOCTH MOPAJIbHO--3TUYECKUX MPUHIIUIIOB B I€ATEILHOCTH YUEHOTO;

e 3)3CTeTH4ecKOro BOCIIUTAHMSI:

e [] BOCHpHSTHE ICTETHUECKUX KayecTB (U3UYECKON HAyKH: €€ TapMOHUYHOTO MOCTPOEHUH,
CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

® 4) HEHHOCTH HAYYHOI0 MO3HAHUS:

e [] oco3HaHUE LIEHHOCTH (PM3MYECKON HAayKH KaK MOIIHOTO MHCTPYMEHTa MO3HAHUS MHpA,
OCHOBBI Pa3BUTHSI TEXHOJOTHH, BAXKHEUIIIEH COCTABISIONIEH KyJIbTYpHI;

e [] pa3BuTHE Hay4yHOI! JIFOOO3HATEIILHOCTHU, UHTEPECA K UCCIIEI0BATEIbCKON eSITENLHOCTH;

e 5) popMupoBaHusi KyJbTYPbI 310POBbSI M SIMOIMOHAJIBLHOI0 0JI1Ar0NOJy U

e [] oco3HaHWE LIEHHOCTH 0e30macHOro o0pa3a *KH3HU B COBPEMEHHOM TEXHOJOTUYECKOM
MHpE, B@KHOCTH TMpaBWI OE30MacHOrO IMOBEACHHS Ha TpaHCIOpTE, Ha JIOporax, ¢
ANEKTPUYECKUM U TEIJIOBBIM 000PYI0OBAaHUEM B JIOMAIIIHUX YCIIOBHUSX;

e [] chopMUPOBAHHOCTH HaBbIKA peIieKCUU, TPU3HAHKE CBOETO IpaBa Ha OUIMOKY U TaKOTO
e TpaBa y APYroro 4eloBeKa;

e 6) TPyZIOBOr0 BOCIIUTAHUA:

e [] aKTUBHOE y4yacTHe B PEIICHUU MPAKTUUYECKUX 3a7ad (B paMKaxX ceMbH, 00pa3oBaTeNbHOM
OpraHM3aliy, TropoJa, Kpas) TEXHOJOTHYECKOW U  COIMANbHOM HANpaBICHHOCTH,
TpeOyIOIMX B TOM YHCIie U GU3NIECKUX 3HAHUH;

e [] uHTEepec K NPaKTUUYECKOMY U3YUEHHUIO MPOQeccuii, CBA3aHHBIX C (U3UKOM;

e 7) 3K0JIOTHYECKOI0 BOCIIMTAHMS:

e [] opueHTanys Ha NpUMEHEHHE (PU3MYECKUX 3HAHUU AN pElIeHUs 3agad B 00IacTu
OKpYXarolllel cpefibl, MIaHUPOBAHUS MOCTYNKOB M OLICHKHM HMX BO3MOYKHBIX IMOCIEACTBUMN
JUISL OKpYKaroLIel cpebl;

e [] oco3HaHue TI00ATBHOTO XapaKTepa SKOJIOTHUECKUX MPOOIIeM U MyTeH UX pelleHHs;

e §8) ajanTanMu K N3MEHSIOUIUMCS YCJIOBUSIM COUMATbHOM M NPUPOIHOM Cpebl:

e [] moTpeOHOCTHP BO B3aUMOJCWUCTBUU TIPU BBIMOTHEHUHM WCCIEJOBAHUA W TIPOEKTOB
(bu3nUecKoi HaNMPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM JPYTUX;

e [] MOBBILIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€PE3 MPAKTUUECKYIO AESATEIbHOCTh;



(] morpeGHOCTh B (pOPMUpPOBAHMM HOBBIX 3HAHWN, B TOM 4HMCiIe (OPMYIMPOBATH HJIEH,

MOHATHS, TUTIOTE3BI O (PU3NYECKUX 0OBEKTaX U SIBICHUSIX;

e [J oco3Hanue neuIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00JacTH (DU3UKH;

e [J myaHMpOBaHUE CBOETO Pa3BUTHS B IPUOOPETEHUH HOBBIX (PU3NYECKUX 3HAHUMH;

e [J crpemyeHHE aHAIM3UPOBATh U BBIBIATH B3aWMOCBS3M MPHPOJBI, OOMECTBA U
HSKOHOMHKH, B TOM YHCJIE C HCIIOJIb30BAaHUEM (PU3UUECKUX 3HAHUM;

e [J omeHka CBOMX JEHCTBHI C Y4€TOM BIHMSHHS Ha OKPYXKAIOIIYIO CPEIy, BO3MOXKHBIX

rJ100aTBHBIX TOCIIEICTBHN.

METAINPEIMETHBIE PE3YJIbTATBI

B pesymbraTe ocBOeHHs TporpaMMbl 1O (U3MKE Ha YpPOBHE OCHOBHOTO OOIIEro
oOpazoBaHusi y oOydvaromerocss OyayT copMUpOBaHBI MeTampeaMeTHbIe Pe3yJabTaThl,
BKJIIOUYAIOLIME TO3HABaTeJIbHbIE YHHUBEpCaJbHblE YueOHbIE JAEWCTBUS, KOMMYHUKATHBHbBIE
YHHUBEpCaJbHbIE yUeOHbIE IEUCTBUS, PETYISTUBHbBIE YHUBEPCAIbHbIE yUEOHbIE 1EHCTBUS.

ITo3HaBaTe/ibHBbIE YHUBEPCATbHbIEC Y4eOHbIE 1eHCTBUSA

Ba3oBble JJornuecKkue 1eicTBUA:

® BBISBIIATH U XapaKTEPU30BATh CYIICCTBCHHBIC IPU3HAKN OOBEKTOB (SIBIICHUH);

® YCTAaHABIIMBATH CYIICCTBCHHBIH MPU3HAK KIACCHU(PHUKAIIUU, OCHOBAHHS 1 00OOMICHUS U
CpaBHEHWS,

® BBIIBJIATH 3aKOHOMEPHOCTH W TPOTHBOPEYHSI B paccMaTpUBAaEeMbIX (akTax, NAHHBIX U
HAOJIOICHUSX, OTHOCSIINXCS K (PU3UUECKUM SIBIICHHSIM;

® BBIIBIATh TPUYHHHO--CIICACTBEHHBIC CBSI3W TP W3YyYCHUU (U3HUCCKUX SIBJICHUH U
MPOIECCOB, JeNlaTh BBIBOABI C HCIOJB30BAHWEM JEIYKTHBHBIX ¥ WHIYKTHBHBIX
YMO3aKITIOYEeHUH, BBIZIBUTATh THIIOTE3bI O B3aUMOCBSI3SIX (PH3UIECKUX BEITHUYMH;

® CaMOCTOSTENIbHO BBIOMpPATh CHOCOO pemieHus yuyeOHoH (u3mdeckoit 3amadyu (CpaBHEHHE
HECKOJIbKAX BApUAHTOB pEUICHHs, BBIOOp HaubOoyiee MOIXOAANIETO C  Y4ETOM
CaMOCTOSITEIIEHO BBIJICTICHHBIX KPUTEPHUER).

Ba3oBble uccienoBarejabckue 1eCTBHA.

® JICTI0JIL30BATh BOIIPOCHI KaK MCCIIEA0BATENbCKUII HHCTPYMEHT ITO3HAHUS;
® [IPOBO/IUTH 110 CAMOCTOSTEIILHO COCTABICHHOMY IUIaHY OIIBIT, HECIOXKHBIA (pru3ndeckuit
9KCIIEPUMEHT, HEOOJIBIIIOE UCCIIeJ0BaHIE (PHU3NUECKOTO SIBIICHUS;
® OLICHMBATh HA MPHMEHHMOCTb U JIOCTOBEPHOCTh HMH(POPMAIHIO, MOJYYCHHYIO B XOJE
UCCIIEJOBAHUS WIIN SKCIIEPUMEHTA;
® CaMOCTOSTENHEHO (HOPMYITUpPOBaTh 000OIICHNS U BBIBOBI IO PE3YJIbTaTaM IPOBEAEHHOTO
HaOJIIOJICHUS, OTIBITA, HCCIICAOBAHNS;
® [IPOTHO3UPOBATH BO3MOYKHOE JalIbHEHIee pa3BUTHE (U3MUECKHX IMPOIECCOB, a TAKKE
BBIIBUT'aTh MPEIOI0KEHUS 00 X Pa3BUTHU B HOBBIX YCIOBHUSIX M KOHTEKCTAX.
Pabora ¢ ungopmaumeii:

® [PUMEHATh paA3IUYHBIE METO/bl, MHCTPYMEHTHI M 3alpochl IMpH IOMCKE U OTOOpe
nHGOpMAIMK WK TaHHBIX ¢ YIETOM IpeUI0KeHHOW yueOHOM (u3nyeckoi 3a1auu;

® aHANU3UPOBATh, CHUCTEMATU3UPOBaThb M WHTEPHPETHPOBATH HHGOPMALMIO Pa3INYHBIX
BUJIOB U ()OPM IPEJCTABICHHUS;

® CaMOCTOATENbHO BBIOMpPATh ONTUMANbHYIO (opMy mpencTaBieHus HHGOPMALMH U
WUTIOCTPUPOBATh pPEIIaeMble 3a/laud  HECJIOKHBIMU CXEMaMH, JuarpaMMamMH, HHOM
rpaduKoil 1 uX KOMOMHAIUSAMHU.



KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC 1eiiCTBUSA:

B X0J/i¢ 00CYyX/IeHUs y4eOHOTO Marepuala, pe3yibTaToB JIA0OPATOPHBIX padOT M MPOCKTOB
3aJaBaTh BOIPOCHI 10 CYIIECTBY OOCYX/1aeMOi TeMbl U BBICKA3bIBaTh WJICH, HAIICJICHHBIC
Ha pelIeHue 3a/1a41 U MoAJepKaHre OJaroenaTelbHOCTH OOIIeHHS;

COTOCTABJIATh CBOM CYXKJICHHS C CYKICHHSIMH JPYTUX YYacTHUKOB JIAAJora,
oOHapyXUBaTh Pa3IMYMe U CXOJICTBO MO3HIINN;

BBIPAKATh CBOKO TOYKY 3PEHUS B YCTHBIX M MMCHbMECHHBIX TEKCTaX;

MyOJTMYHO TPEJCTABIIATH PE3YIbTAThl BBIMIOJTHECHHOTO (PU3HUECKOTO OIBITA (IKCTICPUMEHTA,
HCCTIe0BaHUs, IPOEKTA);

MMOHUMATh W HCIIOJIb30BAaTh MPEUMYIECTBA KOMAHIHOW W WHIUBUIYATbHOW PAaOOTHI MPHU
pElIeHNH KOHKPETHON (pr3nueckoil mpoOiaemsl;

MPUHUMATh TEJIM  COBMECTHOW JCSTeLHOCTH, OPraHW30BBIBATH JCHCTBUS IO €&
JOCTIDKEHHUIO: PaCIIpPeNieNIATh POJIM, OOCYXKJaTh IMPOLECCHl W Pe3yabTaThl COBMECTHOU
paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJIEH;

BBHITIOJTHATh CBOIO 4acTb pabOThI, JOCTHrasi KaueCTBEHHOTO pe3yJibTara IO CBOEMY
HAIPABJICHUIO U KOOPJIUHHUPYS CBOU JACHCTBHSI C IPYTUMHU WICHAMHU KOMAH/IbI,

OIICHUBATh Ka4eCTBO CBOETO BKJIAZa B OOIIHMIA MPOIYKT IO KPUTEPHUSM, CAMOCTOSITEILHO
c(OPMYITUPOBAHHBIM YIaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIC YHUBepCAJIbHbIE y4eOHbIEe JeHCTBHS

Camoopranusanus:

BBISIBJIAT TIPOOJIEMBI B JKM3HCHHBIX M yYEOHBIX CHUTYalUsX, TPEOYIOMIUX JUIS PEIICHUS
(bU3UYECKUX 3HAHU;

OPUEHTHUPOBAThCSI B PA3IUYHBIX TIOJXOJAX TMPHHATUS pelieHnid (MHIWBUAYaIbHOE,
MIPUHSATHUE PEIICHHSI B TPYIIIE, IPHHATHE PEIICHUH TPYIION);

CaMOCTOSITEIBHO COCTaBIISITh aJTOPUTM pEIICHUS (U3NYECKOW 3aJaud WM  IJIaHa
UCCIICIOBaHUSI C YYETOM MMCIOIIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATH TpeJIaracMble BApUAHThI PEIICHUIA;

JenaTh BEIOOP U OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CaMOKOHTpOJIB, AMOIHMOHAJIbHBbIN HHTEJIEKT:

J1aBaTh aIEKBATHYIO OLIEHKY CUTYalluH U IpeJylaraTh IU1aH €€ U3MEHEHUS;

OOBSICHATh MPUYUHBI JOCTHKEHHs (HEOOCTHXKEHMs) pe3ylbTaTOB JAEATEIbHOCTH, IaBaTh
OLIEHKY ITPUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTHBBI B JIEATEIBHOCTh (B TOM 4YMCJIE B XOJ BBINOJHEHUS (PU3MUYECKOTO
HCCIIEIOBAaHUS WM IIPOEKTA) HA OCHOBE HOBBIX OOCTOSITEIBCTB, N3MEHUBIIMXCS CUTYalUi,
YCTaHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJbTaTa eI U YCIOBUSIM;

CTaBUTh ceOs Ha MECTO JPYroro uesjoBeKa B XOJ€ CIOpa WIM JUCKYCCMM Ha HAy4HYIO
TEMY, IOHUMATb MOTHBBI, HAMEPEHUS U JOTHKY JIPYTroro;

IpU3HABaTh CBOE MPaBO Ha OMMOKY MpH pelleHndn (u3MyecKux 3agad MId B
YTBEPKACHUAX HA HAYYHBIE TEMBI M TAKOE K€ IIPaBO JPYroro.

HNPEAMETHBIE PE3YJIBTATBI

K koH1y oOy4yenus B 7 Kjiacce IpeAMETHbIE Pe3yJIbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPaXaThb
c(OPMHUPOBAHHOCTh y O0OyHAIOIUXCS YMEHUI:



. WCIIOJIb30BAaTh  TOHATHS: (PU3WYECKHE H XUMHUYECKHE sIBIICHUS, HaOIIOACHUE,
AKCIEPUMEHT, MOJEIh, THITOTE3a, SANHHIIBI (PU3HUECKUX BEIIMYUH, aTOM, MOJICKYIIa, arperaTHbIe
COCTOSIHMSI ~ BemiecTBa (TBEpHOE, IJKUAKOE, Tra3000pa3HOE), MEXaHHMYECKOE JIBUKECHUE
(paBHOMEpHOE, HEPABHOMEPHOE, IPSAMOJMHENHOE), TPACKTOpHUsS, PaBHOACHUCTBYIOIIAs CHJIA,
nedopmarus (ynpyras, miiacTU4ecKas), HeBECOMOCTb, COOOIIAIOIIUECS COCY/IBI;

. paznuuath siBiieHUus (Iud@y3us, TEIUIOBOE ABMKEHUE YACTHI[ BEIIECTBA, PABHOMEPHOE
NBWKEHHUE, HEPAaBHOMEPHOE JBM)KCHUE, MHEPIIHS, B3aMMOJICHCTBUE TEJ, PAaBHOBECHE TBEPIBIX
T€J C 3aKpErIEHHOW OCBIO BpalICHMs, Nepeaaya JaBieHUs TBEPIAbIMU TeJaMU, )KUIKOCTSIMU U
razamu, arMoc(epHOe JaBJICHUE, IUIABAHUE TeEJ, NMPEBPALICHUS MEXaHMYECKOW SHEpruu) Io
OTNMCAHUIO WX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB, JIEMOHCTPUPYIONIUX JaHHOE
¢bu3nveckoe sIBICHHE;

J pacro3HaBaTh MPOSBICHUE W3YYCHHBIX (DM3UYECKUX SIBJICHUN B OKPYXAIOIEM MHpE, B
TOM uuciie PU3nYecKue SBJICHUS B MPUPOJIC: PUMEPHI IBIKEHUS C PA3TUYHBIMU CKOPOCTSAMH B
JKUBOW W HEXUBOW TMPUPOJE, ACUCTBHE CWIBI TPEHUS B TPUPOJIE U TEXHHUKE, BIIUSHUE
aTMOC(epHOro JaBJICHUs Ha XMBOW OpPraHu3M, IUIaBaHUE pbIO, pplyaru B TeJ€ YeJOBEKa, MpPHU
9TOM TIEPEBOJMUTH MPAKTUYECKYIO 3a/adyy B Y4eOHYIO, BBIIETSATH CYIIECTBEHHBIE CBOMCTBA
(mpu3HaKyM) PU3NUECKUX SIBICHUI;

. OTIMCBHIBATh M3YYCHHBIC CBOWCTBA TeN M (PU3MUYECKHE SIBJICHUS, WCIOIB3Ys (U3HUECKUE
BEJIMYMHBI (Macca, 00bEM, IUIOTHOCTh BEIIECTBA, BpeMs, MyTh, CKOPOCTb, CPENHSS CKOPOCTH,
CHJIa YIPYroCTH, CHUJIa TSDKECTH, BEC Tejla, CUjla TPEHUs, JaBlieHue (TBEPAOro Tena, KUAKOCTH,
ra3a), BBITAJIKMBAIOIIAs CUJIa, MeXaHW4ecKass paboTa, MOIIHOCTh, IJIEYO CHJIbI, MOMEHT CHIJIBI,
KO2(pPUITMEHT MOJIE3HOTO IEHCTBHS MEXaHHU3MOB, KMHETHYECKAs W TOTCHIIMAIbHASI DHEPTHUs),
MpU OMHCAaHWUU TIPABUIBHO TPAKTOBATh (PUIUUECKUNW CMBICT MCIOJB3yeMbIX BEIHYHUH, WX
0003HaYeHUs] U eIWHUIBI (U3UYECKUX BEITUYMH, HAXOAUTh (OPMYJIbI, CBA3BIBAIOLINE AHHYIO
(bu3NYeCKyI0 BETUYHUHY C JAPYTUMHU BEIMYMHAMH, CTPOUTH I'papUKH U3y4EHHBIX 3aBHCHUMOCTEM
(bMBUYECKUX BEIMYHH,

J XapaKTepU30BaTh CBOWCTBA Tell, (PM3NYECKUE SIBICHUS U MPOIIECCHI, UCIOJIb3YS MpaBHiia
CJIOKEHHUS cuI (BIOJb OJHOM MpsiMOii), 3akoH ['yka, 3akoH I[lackais, 3akoH Apxumena, IpaBUiIO
paBHOBecHs pblyara (0JI0Ka), «30JI0TO€ MPaBUIIO» MEXAHUKH, 3aKOH COXpaHEHUS MEXaHMYeCKON
SHEpruM, TMpH OSTOM JaBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHa U 3alUCBIBaTh €ro
MaTeMaTH4eCKOe BBIPAKECHUE;

J 00BACHATH (PU3MUECKUE SIBJICHUS, TPOLIECCHl U CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTyallull MPaKTUKO-OPUEHTHPOBAHHOTO XapakTepa: BBISBIATh MNPUYHHHO--CJIECICTBEHHbBIC
CBSI3U, CTPOUTH OOBSCHEHHE M3 1—2 JTIOTMYECKHUX IIaroB ¢ OMOpPOi Ha 1—2 M3YYEHHBIX CBOMCTBA
(buznyecKkux ABJIeHUH, GPU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

. pemiatb pacy€THble 3a7a4yd B 1—2 JEWCTBUA, WHCIOJB3YSd 3aKOHBI M (HOPMYIIBI,
CBs3bIBaNOIIME (U3MYECKHE BEIUMYMHBI: Ha OCHOBE aHajiM3a YCIIOBUSA 3aJauyd 3allUChIBATh
KpaTKO€ YCIOBUE, MOJCTABIATH (PU3MUECKHE BEIUYUHBI B (OPMYIbl U MPOBOAUTH PACUETHI,
HAXOJHTh CIIPABOYHBIEC TaHHBIC, HEOOXOAUMBIE IJIsl PEIICHUS 3a/1a4, OLEHUBATh PEaTUCTUYHOCTD
MOJIy4€HHOU (PU3NUEeCKON BEIHYMHBI,

. pacrno3HaBaTh MPOOIEMbI, KOTOPbIE MOKHO PELIUTh MPHU MOMOIIN (PU3NIECKIX METOJIOB,
B OMMCAaHUU HCCIIENOBAHUS BBIICIATH MPOBEPAEMOE MPEAINOJIOKEeHUEe (TUMOTEe3y), pa3nudarbh U
WHTEPIPETUPOBATH MOTYUYCHHBIN pe3ynbTaT, HAXOAUTh OMIMOKHU B XOJI€ OMBITA, JAETaTh BHIBOIBI
10 €ro pe3yJbTaTaM;

. MIPOBOJHUTH OMBITHl MO HAOMIONECHUIO (PU3UYECKUX SIBICHUNU WM (PU3UYECKHX CBOWCTB
Ten: GopMyIupOBaTh MPOBEPSEMbIE MPEATOIO0KEHHSI, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000pyn0oBaHus, 3aMMCBIBATh XOJI OTBITA U (POPMYIHPOBATH BHIBOBI;

. BBITIONIHAT TMPSIMbIE U3MEPEHUSI PACCTOSIHUS, BPEMEHH, MacChl Tena, 00b&éMa, CHIIbl U
TEMIEPATyphl ¢ UCIOJIb30BAHUEM AaHAIOTOBBIX M IU(POBBIX MPUOOPOB, 3aMUCHIBATH TOKA3aHUS
prOOPOB ¢ YIETOM 33aJaHHON aOCOTIOTHON MOTPENTHOCTH U3MEPEHUIA;



. MPOBOJIUTH HMCCIEIOBAHNE 3aBUCHMOCTH OJHOW (PM3UYECKON BEIMYMHBI OT JPYrou ¢
HCII0JIb30BAHNUEM IPSIMBIX U3MEPEHUM (3aBUCUMOCTH IIyTH PAaBHOMEPHO JBWXKYIIETOCs Tela OT
BPEMEHM JIBIDKCHHS Tella, CUJIbl TPEHHUS CKOJIbKEHHS OT Beca Teja, KayecTBa 00paboTKu
IIOBEPXHOCTEN T€JI U HE3aBUCHUMOCTU CUJIbI TPEHHS OT IUIOIIAAU CONPUKOCHOBEHMSI TEJI, CHIIbI
YIPYTOCTH OT YUIMHEHHS MPYKUHBI, BBITAIKUBAIOLIEH CHIIBI OT 00bEMa MOTPYKEHHOHN YacTh
Tela U OT IUIOTHOCTH >KUJIKOCTH, €€ HE3aBHUCHUMOCTH OT IUIOTHOCTH Teja, OT TJyOMHBI, Ha
KOTOPYIO TOTPYKEHO TEJIO, YCIOBUM IUIABaHUS TEJI, YCIOBUM paBHOBECUS pbluara M OJOKOB),
y4acTBOBAaTh B IUIAHWPOBAHUU Y4YEOHOI'O HCCIIEJOBaHMS, cOOMpaTb YCTaHOBKY M BBINOJIHATH
U3MEpEHUs, CcJenysd NpeUIOKCHHOMY IUIaHy, (DUKCHPOBAaTh pe3yJbTaThl IOJYYCHHOUH
3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B BMJIE NPEUIOKEHHBIX TaOnMuL M TpadukoB, Aenarh
BBIBOJIbI 110 PE3YJIbTaTaM UCCIIEJOBAHUS;

J MIPOBOJUTh KOCBEHHbIE HW3MEPEHUs] (U3NYECKUX BEJIWYMH (IJIOTHOCTh BEIECTBa
KUAKOCTU U TBEPIOTO TeJla, CHJIa TPEHUS CKOJBKEHHUS, JaBJICHHE BO3J/lyXa, BBITAJIKHWBAIOIIAs
cuia, NEUCTBYIONIAsS HAa MOTPYKEHHOE B KHUIKOCTh TEJO, KOA(DPHUIMEHT TMOJIE3HOTO ICHCTBUSA
MIPOCTBIX MEXAHWM3MOB), CIEeAys MPEAJOKEHHOM WHCTPYKLIMM: IMPH BBINOJIHEHUU W3MEpPEHUil
coOuparh dKCIIEPUMEHTAIbHYIO YCTAHOBKY U BBIUHCIISITH 3HAUEHUE NICKOMOMW BEJINYNHBI,

J coOnrofaTh MOpaBWja TEXHUKHM Oe30macHOCTH TMpu  paboTe ¢ J1abOpaTOpHBIM
000pyI0BaHHEM;
. yKa3bIBaTh MNPHUHLHUIBI JEHCTBUS NPUOOPOB W TEXHUYECKHX YCTPOWCTB: BECHI,

TEPMOMETpP, JUHAMOMETP, COOOIIAONIUECS COCYAbI, OapoMeTp, pbIuar, TOJIBKHBIA U
HETO/IBIKHBIN OJIOK, HAaKJIOHHAS TUTIOCKOCTH;

o XapaKTepPU30BaTh MPHHIIMITEI JCHCTBHS U3yYSCHHBIX TPHOOPOB W TEXHHUECKUX YCTPOMCTB
C Omopod Ha WX oOmucaHus (B TOM 4YHCJC: TOMNIMITHHKH, YCTPOWCTBO BOJOMPOBOJIA,
TUIPaBIMYECKUN TPEecc, MaHOMETP, BBICOTOMEp, MOPIIHEBON HACOC, apeoMETp), HCHOJb3Ys
3HaHUSI O CBOMCTBax (U3MYECKUX SBICHUH W HeoOXoAWMble (U3MUECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

. MPUBOIUTH TPUMEPHl (HaXOJAUTh HMHPOPMALMIO O TPUMEpPax) MPAKTHIECKOTO
WCIO0JIb30BaHUS (PU3NYECKUX 3HAHMM B MOBCEIHEBHOM XHU3HU Uil oOecrieueHus: 6e301macHOCTH
npu oOpalieHuu ¢ MNpUOOpaMH U TEXHUYECKMMHU YCTPOMCTBAMHU, COXPAHEHHUS 3/I0POBbA U
cOOIOICHNS HOPM SKOJIOTMYECKOTO TIOBEICHUS B OKPYKalollel cpeie;

J OCYILIECTBIISITh OTOOpP MCTOYHHUKOB HH(popmanuu B VHTepHeTe B COOTBETCTBUH C
3aJlaHHBIM TIOMCKOBBIM 3alpOCOM, HA OCHOBE HMMEIOIIMXCS 3HAHUW W NYTEM CpaBHEHUSA
Pa3IMYHBIX HCTOYHHKOB BBIACNATH MH(OPMAIHMIO, KOTOpas SBISETCA MPOTHUBOPEUMBON HIIN
MOJKET OBITh HEJOCTOBEPHOII;

J WCII0JIb30BATh IPH BBINOJHEHUU YYeOHBIX 3a/laHUi HayYyHO--TIONYJSIPHYIO JHUTEpaTypy
(bu3MUeCKOTO CcoJepX aHUs, CIpaBOYHBbIE MaTepualbl, pecypchl cetu HTepHeT, BlaneTh
npuéMaMH KOHCIIEKTUPOBAHHS TEKCTa, IMpeoOpa3oBaHus HHPOpPMAIMKU W3 OJHOW 3HAKOBOM
CUCTEMBI B JAPYTYIO;

. co3laBaTh COOCTBEHHBbIC KpAaTKHE MHCbMEHHBIE M YCTHBIE COOOIIEHHsS] Ha OCHOBe 2—3
HCTOYHUKOB MH(MOpMaLnu (HU3HUECKOTO COJIEp>KaHUsl, B TOM YHUCIE MyOIMYHO JeaTh KPaTKHe
COOOILEHUsI O pe3yiabTaTax MPOEKTOB WM Yy4eOHBIX HCCIEAOBAHM, MPU STOM TPaAMOTHO
WCIO0JIb30BaTh M3yYeHHBIH MOHATUUHBIN ammapaT Kypca (U3HMKH, COMPOBOXKIATH BHICTYIICHUE
MpE3EHTALNEN;

o MIPH BBITIOJHEHUH YY€OHBIX MPOEKTOB M HUCCIEIOBAHMUN pacHpeneNsTh OO0S3aHHOCTH B
Tpylme B COOTBETCTBUM C TOCTABICHHBIMH 3aJayaMy, CJIECIUTh 3a BBINOJHEHHWEM TIJIaHa
JEHCTBUM, aJeKBaTHO OIEHMUBATh COOCTBEHHBIA BKIAJ B JIEATEIHHOCTH TPYIIBI, BHICTPAaWBAThH
KOMMYHHKATHBHOE B3aMO/ICHCTBUE, YUUTHIBAsI MHEHHE OKPY)KAIOIIIHX.

K koniy oOyuenus B 8 kiacce npeMeTHbIE pe3ynbTaThl HA 0A30BOM YPOBHE JOJKHBI OTPAXKATh
c(hOpPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHHUIA:



J HCII0JIb30BaTh IMOHATHS: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JIBUKEHHE aTOMOB U
MOJIEKYJI, arperaTHbIe COCTOSIHUS BEIIECTBA, KPUCTAJUINYECKUE U aMOPQHbIE Teja, HACHIIEHHBIN
U HEHACHIICHHBIN Map, BJIAXKHOCTb BO3JyXa, TEMIIEpaTypa, BHYTPEHHSS HSHEpPrus, TEIJIOBOMN
JIBUTaTElb, D3JEMEHTAPHBIM AUIEKTPUUYECKUI 3apsijl, JJIEKTPUYECKOE I10JI€, IPOBOJHUKU U
TUBJIEKTPUKH, IIOCTOSIHHBIN 3JIEKTPUUECKUN TOK, MarHUTHOE TI0JIE;

J pasznuuarh sBJIEHUS (TEIUIOBOE paclIMpEeHHe WU C)KaTue, TeIonepeaaya, TeIIoBOe
paBHOBECHE, CMauMBaHUE, KAlWJUIPHBIE SIBICHUS, HCIAPEHHME, KOHJCHCALUs, IUIAaBJICHUE,
Kpuctauim3anusi (OTBEpAEBaHHUE), KUIEHHUE, Teruionepenaya (TerionpoOBOIHOCTh, KOHBEKIIUS,
U3JIyYeHHUE), SJIEKTpU3alus TeJl, B3aUMOJEWUCTBUE 3apsI0B, JEHCTBUS AIIEKTPUYECKOIO TOKA,
KOPOTKOE 3aMbIKaHUE, B3aUMOJECHCTBYE MarHUTOB, IEHCTBUE MAarHUTHOT'O MOJIsl HAa IPOBOJHUK C
TOKOM, 3JIEKTPOMarHUTHas MHIYKLMS) 10 ONMCAHUI0 MX XapaKTEPHBIX CBOWCTB W Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SBIICHUE;

J pacrno3HaBaTh MPOSIBICHUE M3YYEHHBIX (PU3MUECKUX SIBJICHHM B OKpYXKarolleM MHUpE, B
TOM uucie (U3NYECKUE SIBICHHUSI B HIPUPOJIE: NMOBEPXHOCTHOE HATSHDKEHHWE M KalWJUISIPHBIE
SBIICHUS B TNPUPOJE, KpUCTaUIbl B mIpupone, usnydeHue CoiHIa, 3amep3aHHe BOJOEMOB,
MOpckue Opusbl, oOpa3oBaHHE pOCHI, TyMaHa, WHEs, CHEra, JJICKTPUYECKHE SBICHUSA B
aTMocdepe, 3JIEKTPUYECTBO JKUBBIX OpPraHU3MOB, MAarHMTHOE Moje 3eMiH, Apeiid MOJ0COB,
pOJIb MarHUTHOTO TMOJIA Ui KU3HU Ha 3emiie, MOJSPHOE CHUSHUE, MPU 3TOM IEPEBOIUTH
MIPaKTUYECKYIO 3a/1a4y B y4eOHYIO, BBIACIATh CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3UUECKHUX
SIBJICHU;

. OTHCHIBAaTh M3y4YEHHbIE CBOICTBA Tel U (DU3HUECKUE SBICHUS, UCIOJB3YS (U3NYECKUE
BEJIMYMHBI (TEMIepaTypa, BHYTPEHHSS SHEPTUsl, KOJIUYECTBO TEIIOTHI, YIeNbHAs TEIUIOEMKOCTh
BEIECTBA, yJAENbHAs TEIUIOTa IUIABJICHHUS, yJedbHas TeIloTa MapooOpa3oBaHus, yJeNbHas
TEIJIOTa CropaHusi TOIUIMBA, KOA(D(UIMEHT TMOJEe3HOro MAEWCTBUSA TEIUIOBOW MAIIUHBI,
OTHOCHUTENIbHAsl BIAXXHOCTh BO3[yXa, OJJEKTPUUECKUN 3apsl, CHJIa TOKa, DSJEKTPUUECKOe
HampspKeHHWe, CONMPOTHUBJICHHE IPOBOJHMKA, YIEIbHOE CONPOTUBJICHHME BelIecTBa, paboTa U
MOIIIHOCTh AJIEKTPUYECKOTO TOKA), MPU OMUCAHUM MPABHIILHO TPAKTOBATH (PU3UYECKHI CMBICI
HCIOJIb3YeMbIX BEJIMYMH, 0003HAYEHUS U €IUHUIBI (PU3MYECKUX BEIMYUH, HAXOIUTH (POPMYIIHI,
CBSI3BIBAIOIIME JAHHYIO (U3UYECKYIO BEIMUYMHY C JIPYITMMH BEJIMYUHAMH, CTPOUTH TpaduKu
M3YYEHHBIX 3aBUCUMOCTEN (U3NYECKUX BEIHUNH;

J XapaKTepH30BaTh CBOWCTBA Tell, (U3NYECKUE SIBICHUS U MPOILECCHI, HCIOJIb3YS
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETHUECKON TEOPUU CTPOEHHUS BEUIECTBA, MPUHIUI
CYINEpPIO3UINH ToJiel (Ha KayeCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUs 3apsjaa, 3akoH Oma uis
ydacTka 1enu, 3akoH Jxoyna—JleHiia, 3aKkoH coXxpaHeHHsI SHEPTUU, IPU ATOM J]aBaTh CIOBECHYIO
(bOopMyITHUPOBKY 3aKOHA U 3aMUCHIBATh €T0 MATEMaTHYECKOE BhIpaXKEHHE,

. 0O0BSACHATH (PM3UYECKUE TPOIECCH U CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTYaIUil
MIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBISATh MPUUYUHHO-CIEICTBEHHBIE CBA3H, CTPOUTH
oObsicHeHHEe U3 1—2 NOTMYECKHX IIaroB C OMOpPOM Ha 1—2 M3yuEeHHBIX CBOMCTBA (PU3UUECKHUX
SIBJICHUH, PU3NYECKUX 3aKOHOB WIJIM 3aKOHOMEPHOCTEH;

. pemiatb pacy€THble 3a7adyu B 2-3 JEWCTBUA, WHCIOJB3YysSd 3aKOHBI U (HOPMYIIBI,
CBs3bIBANOIIME (U3MYECKHE BEIUMYMHBI: Ha OCHOBE aHajM3a YCIOBUSA 3aJauyd 3aluChIBATh
KpaTKOE YCJIOBHE, BBISBIISITH HEJOCTATOK JAHHBIX JIs PEIIeHUs 3aJaud, BHIOMpATh 3aKOHBI U
dbopMynbl, HeOOXOaUMBIE Ui €€ pelIeHUs, MPOBOAUTH PAcUYEThl M CPABHUBATH IOJY4YEHHOE
3HaueHUe (PU3NYECKON BETMUUHBI C U3BECTHBIMU TaHHBIMH;

. pacrno3HaBaTh MPOOIEMbI, KOTOPhIE MOKHO PEUIUTh MPHU MOMOIIN (PU3NIECKIX METOJIOB,
WCIIOJIb3Ysl OINUCAHME WCCIIEI0BAHUs, BBIACIATH IMPOBEPSIEMOE MPEANOTI0KEHUE, OLIEHUBATh
MPaBUIILHOCTh NOPsJIKAa MPOBEICHUS UCCIEA0BaHMs, 1€TIaTh BEIBOIbI;

. MIPOBOJIUTH OTBITHI IO HAOMIOIEHUIO (PU3NUECKUX SBICHUN WM (PU3NIECKUX CBOUCTB Tell
(kanmwUIsipHBIE  SIBJICHHSI, 3aBHCHUMOCTH JaBJICHHS BO3JyXa OT €ro o0béMa, TeMmIepaTyphl,
CKOpPOCTH TIpollecca OCTBHIBAaHUSI M HarpeBaHUs MNpPU HU3IYYEHUH OT LBETa H3JIydarollen



(nmoryomaroniei) MOBEPXHOCTH, CKOPOCTb HMCHApEHUs BOAbI OT TEMIEPATYpPhl >KUJIKOCTH U
IJIOIIAaM €€ IOBEPXHOCTH, WIEKTPHU3aLUs TEJI U B3aUMOJACUCTBUE IJIECKTPUYECKHUX 3aps/ioB,
B3aUMOJICCTBUE ITOCTOSIHHBIX MAarHUTOB, BU3YaJIM3allds MAarHUTHBIX II0JIEH IOCTOSIHHBIX
MAarHuTOB, JEUCTBUS MAarHUTHOIO IIOJISI HA IIPOBOJHUK C TOKOM, CBOMCTBA JJIEKTPOMArHWUTA,
CBOMCTBA  D3JIEKTPOJBUTATENS  MOCTOSIHHOTO  TOKa):  (OPMYIHMpOBAaTH  IpOBEpsieMble
MIPENIIOJIOKEHNSI, cOOUpaTh YCTAHOBKY H3 IPEAJOKEHHOTO 00OpYAOBAaHMUS, ONUCHIBATH XOJ
OTIBITa U (POPMYIUPOBATH BHIBOJIBI,

. BBINIOJIHATh NPAMbBIE M3MEPEHUs TeMIepaTypbl, OTHOCHTEIBHOM BIIAJKHOCTH BO3/yXa,
CHJIBI TOKA, HAIPSDKEHUS C HMCIOJB30BAHUEM AHAIOTOBBIX MPHOOPOB M JATYMKOB (DU3UIECKHUX
BEJIMYUH, CPABHUBATH PE3yIbTAThl U3MEPEHUH C YUETOM 3aJaHHON aOCOIIOTHON MOTPEIIHOCTH;

. MPOBOJIUTH HCCIIEIOBAHNE 3aBUCHMOCTH OJHOW (PU3UYECKON BEIMYMHBI OT IPYrou ¢
WCIOJIb30BAHUEM TIPSIMBIX H3MEpPEHUH (3aBHCHUMOCTh CONPOTHUBJIEHHSI IMPOBOJHHKA OT €ro
JUIMHBI, TUIOIIANA MONIEPEYHOr0 CEYEHUS U YAEIBbHOIO CONPOTHBIICHUS BEIlECTBA IIPOBOJIHUKA,
CWJIBI TOKAa, MAYLIETO 4Yepe3 IPOBOJHUK, OT HANPSIKEHHs Ha IPOBOJHMKE, HCCIEHOBaHUE
MOCIIEIOBATEIBHOIO W MapajuleIbHOTO  COEAWHEHUN  NPOBOJHUKOB):  ILUIAHUPOBATH
HCCleI0OBaHUE, COOMpaTh YCTAHOBKY U BBIMOJIHATH U3MEPEHHUSI, CIeAys MPEI0KEHHOMY IIJIaHy,
¢bukcupoBaTh pe3yibTaThl MOJYYEHHOW 3aBUCHMOCTH B BHUAE TaOMuI] U TpaduKoB, JenaTh
BBIBO/IBI 110 PE3yJIbTAaTaM HCCIEN0BaAHUS;

. MPOBOJUTH KOCBEHHBIE HU3MEpEeHMs] (M3MUECKUX BEIUYMH (yAeNbHas TEMI0EMKOCTh
BEIIECTBA, CONPOTHUBIIEHHE IPOBOJHUKA, pPab0Ta W MOIIHOCTb 3JIEKTPHUUECKOrOo TOKa):
IUIAaHUPOBATh U3MEPEHHsI, COOMpPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY, CIEAys MPEeI0KEHHON
WHCTPYKLUH, U BBIYUCIIATH 3HAUEHNE BEIMYNHBI;

J coOnrofaTh mpaBWia TEXHUKHM Oe3omacHOCTH TMpH  paboTe ¢ J1abOpaToOpHBIM
000pyI0BaHUEM;
J XapaKTepu30BaTh MPUHIMIIBI JCHCTBHUS N3yYCHHBIX MPHOOPOB U TEXHUYECKUX YCTPOMCTB

C OMOpO¥ Ha WX omucaHWs (B TOM YHCJE: CHCTEMa OTOIUICHHS TOMOB, TUTPOMETp, MapoBas
TypOWHA, aMIepMETp, BOJBTMETP, CUETUHUK DIICKTPUYECKON SHEPTHH, 3JICKTPOOCBETHUTEIBHBIC
NpUOOPHI, HArpeBaTeIbHBIC JJICKTPONPUOOPHI (MMPUMEPHI), IICKTPUUYECKUE MPEAOXPAHUTEIIH,
AIIEKTPOMATHUT, D3JICKTPOJBUTATENb IOCTOSIHHOTO TOKAa), HWCIOJB3ys 3HAHUS O CBOHCTBax
(bU3NYeCKUX SBICHUA U HEOOXOMMbIE (PH3HUUECKUE 3aKOHOMEPHOCTH;

o pacro3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOWCTBA M H3MEPHUTENIbHBIC MPHOOPHI IO
CXeMaM ¥ CXEMaTH4YHbIM PHCYHKaM (KUJKOCTHBI TEPMOMETpP, TEPMOC, MCUXPOMETP,
TUTPOMETP, JBUraTelb BHYTPEHHEIO CrOpaHMsl, 3JEKTPOCKOI, PEOCTaT), COCTABJIATH CXEMBI
ANIEKTPUYECKUX IIETeH C TOCIEeIOBATEeIbHBIM U IapajuIeIbHBIM COCIUHCHUEM 3JEMEHTOB,
pas3nnyasi yCIOBHbIE 0003HAYCHUS 3JIEMEHTOB AJIEKTPHUYECKHX IICTICH;

. NPUBOANTh TNPHUMEPbl (HAXOOUTh HMH(POpPMAIMIO O TpUMepax) MPAKTUIECKOTO
UCIIOJb30BaHUsl (PU3NYCCKUX 3HAHMI B TIOBCEJHEBHOW JKU3HU JJisi o0ecriedeHus 0€30MacHOCTH
npu oOpalieHHd ¢ MNpUOOpaMH M TEXHHUYSCKHMMH YCTPOWCTBAMH, COXPAHCHHS 3JI0POBBS H
COOJIFOJICHHSI HOPM KOJIOTMUYECKOTO TIOBEJICHUS B OKPY)KAIOLICH Cpeie;

. OCYIIECTBIISATh MOUCK MH(MOpMaIu (HU3UIECKOTO cojepkaHus B VIHTepHETe, HA OCHOBE
UMEIOIIUXCS 3HAaHWM W MyréM CpaBHCHHS JOTIOJHHUTEIBHBIX HCTOYHHKOB BBIJCISATH
nH(MOpPMaIIHIO, KOTOpas SBJSETCS MPOTUBOPEUHUBOI HIIM MOXKET ObITh HETIOCTOBEPHOM;

o WCIOJIb30BaTh IMPH BBIMOJHEHUU yYeOHBIX 3a/laHUi HAayYHO--TIONYJSIPHYIO JHUTEpaTypy
(bu3MUYECKOTO CoJep aHUs, CIpaBOYHBbIE MaTephalbl, pecypchl cetu HHTepHeT, BlaneTh
npuéMaMH KOHCIIEKTUPOBAHHS TEKCTa, MpeoOpa3oBaHus HH(OpMANMKM W3 OAHOW 3HAKOBOM
CUCTEMBI B JPYTYIO;

o co3faBaTh COOCTBEHHbIE MHCHbMEHHBIE U KpaTKME YCTHbIE cooOImeHus, oboomas
MH(OPMALIUIO U3 HECKOJBKUX MCTOYHUKOB (PU3UYECKOTO COACpKAHHS, B TOM YHUCIIE MyOIHYHO
MIPEJICTaBIATh PE3YNbTaThl MPOCKTHOW WM HCCIENOBATENbCKONW AESITeNbHOCTH, TPU ITOM



IPaMOTHO HCHOJIB30BAaTh HM3YYEHHBIH TNOHATHUHHBIN ammapaT Kypca (HU3UKH, COMPOBOXKAATH
BBICTYIUICHUE [IPE3CHTALIUEH;

o IpU BBIIOJHEHUH Y4YeOHBIX TPOEKTOB W HCCICNOBaHMNA (DU3MYECKHX MPOIECCOB
pacrpenenaTs 005 3aHHOCTH B TPYIIE B COOTBETCTBHH C MOCTABICHHBIMH 33JjadyaMH, CIEAUTH 32
BBITNIOJTHEHUEM IUIaHA JCHCTBHIA M KOPPEKTUPOBATh €ro, aJeKBAaTHO OIICHMBATh COOCTBEHHBIN
BKJIaJ| B JIEATEJIbHOCTb TPYIIBI, BHICTPAaUBaTh KOMMYHHKAaTUBHOE B3aWMOJAEWCTBUE, MPOSBIAL
TFOTOBHOCTb pa3peliaTb KOHQIUKTHIL.

K koHiry oOy4ueHus B 9 Kjacce MpeMETHBIC Pe3yJIbTaThl HA 0a30BOM YPOBHE JOJDKHBI OTPAXKATh
Cc(OPMHUPOBAHHOCTD y O0OYJAIOIINXCS YMEHUI:

J UCIOJIb30BAaTh IOHSTHA: CUCTEMa OTCY€ra, MaTepualibHas TOYKa, TPAaeKTOPHUs,
OTHOCHTEIIFHOCTh MEXaHWYECKOTO JIBIKEHUs, neopmanus (yrnpyras, IiacTudeckas), TPeHHE,
LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTh U NEPErpy3Kd, LEHTP TKECTH, aOCOIIOTHO
TBEPOE TEJO, LIEHTP TSHKECTU TBEPAOTO Teja, paBHOBECHE, MEXaHUYECKHE KOJIeOaHUsI U BOJIHBI,
3BYK, MHQPA3BYK U YJIbTPa3BYK, 3JEKTPOMATrHUTHBIE BOJHBI, IIKaJa 3JE€KTPOMAarHUTHBIX BOJIH,
CBET, OJM30PYKOCTh U JTAIbHO30PKOCTh, CHEKTPhI UCIYCKAHMS U TOTJIONIEHUs, anbda-, 6eTta- u
ramMma-Hu3Jy4eHus, U30TOIbI, s/IepHast SHEPTeTHKA;

J pa3nuyath SBIECHHUA (PAaBHOMEPHOE U HEPABHOMEPHOE MPSMOJUHEHHOE JBHKEHHE,
PaBHOYCKOPEHHOE TMpPSAMOJIMHEITHOE JIBW)KEHUE, CBOOOJHOE TAaJeHHE Tel, paBHOMEpPHOE
JBUKEHHE TI0 OKPYXHOCTH, B3aUMOJIEUCTBUE TeEJI, PEaKTUBHOE IBI)KEHME, KojeOaTelbHOe
NMBIDKCHHUE (3aTyXalIllne W BBIHYKJEHHBIE KOJICOAaHWs), PE30HAHC, BOJHOBOE [BIDKCHHUE,
OTpakKeHHE 3BYyKa, MPSIMOJUHEHHOE pacupoCTpaHEHUE, OTpaKeHHWE M TNpPeJOMIICHHE CBETa,
MOJIHOE BHYTPEHHEE OTpaKeHHE CBETa, pa3jio’KeHue Oeoro cBeTa B CHEKTP U CII0XKEHHE
CHEKTPAJIbHBIX I[BETOB, AMCIIEPCHSI CBETA, €CTECTBEHHAs pPaJIMOAKTHUBHOCTh, BO3HHKHOBEHHE
JUHENYaToro CIeKTpa HU3JIY4YeHHs) IO OMUCAHHIO MX XapaKTEpHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPHUPYIOIIUX JTaHHOE (PU3NYECKOE SBIICHUE;

J pacrno3HaBaTh MPOSBICHUE M3YYCHHBIX (DPM3MUECKUX SBICHUU B OKpYXaroliem mupe (B
TOM yHciie GU3NYECKUE SBICHUS B IPUPOJIE: PUIUBBI U OTJIUBBI, IBHKeHUE miaHeT CoHeqHOH
CUCTEMbI, PEAKTHUBHOE [IB)KEHUE >KUBBIX OPraHHW3MOB, BOCIPHITHE 3BYKOB IKHUBOTHBIMHU,
3eMJIETPSICEHHUE, CEHCMUYECKHE BOJIHBI, I[yHAaMH, 3XO, LBETa TeJ, ONTHUYECKHE SIBJICHUS B
npupoje, OHOJOrMYecKoe JAeWCTBHE BUIUMOIO, YIbTPa(UOIETOBOTO U PEHTTE€HOBCKOTO
U3ITy4YeHUH, €CTeCTBEHHBIM paJMOAKTUBHBIA (OH, KOCMUYECKHE JIy4d, paAUOaKTHUBHOE
U3NIy4YeHUE MPHUPOJHBIX MHHEPAIOB, ICHCTBHE pPaJUMOAaKTUBHBIX HW3Iy4ECHHH Ha OpraHu3M
YeJl0BeKa), MPH ITOM NEPEBOJUTh MPAKTHUECKYIO 3a/1a4y B YU€OHYIO, BBIACISATH CYILIECTBEHHBIE
CBOMCTBA (ITPU3HAKHN) (PU3HUECKHUX SIBJICHHM;

J OTHCHIBATh M3y4YEHHBIE CBOMCTBA Tel U (DU3HUECKUE SBICHUS, UCIOJB3YS (U3NYECKUE
BEJTMYMHBI (CPEHSS U MTHOBEHHAs CKOPOCTh TeJla MPU HEPABHOMEPHOM JIBUKEHHH, YCKOPEHUE,
NepeMeleHue, IMyTh, YIoBas CKOpPOCTb, CHJIa TPEHHUs, CHJIa YIOPYrOCTH, CHIIA TSDKECTH,
YCKOpEHUE CBOOOJHOTO MaJieHUsl, BEC Tejla, MUMIYIbC Tela, MMITYJIbC CUJIbl, MEXaHHuYecKas
paboTa ¥ MOIIHOCTb, MOTEHIIMAJIbHAS HEPTUs Tella, MOJHATOTO HAaJ MOBEPXHOCTHIO 3EMIIH,
MOTEHIIMATbHAS SHEPrHsl CKATOM NPYKUHBI, KUHETHUYECKas SHEPrus, MOJHas MeXaHU4ecKas
SHEprus, Mepuoj M 4YacToTa KoJieOaHWii, JIMHA BOJHBL, TPOMKOCTh 3BYKa M BBICOTa TOHA,
CKOPOCTh CBE€Ta, IMOKa3zaTeib MPEIOMIICHUS Cpefbl), MPH OMHCAHUHM MPABHIBHO TPAKTOBATH
(bu3nyecKuit CMBICT UCTIONB3YEMbBIX BEIMYWH, 0003HAUCHUS U €AMHHIIB (PU3MUYECKUX BEIUYUH,
HaXOJUTh (OPMYIIBI, CBS3BIBAIOIINE AAHHYIO (DU3UYECKYIO0 BEIMYMHY C IPYTUMH BEJIMYUHAMHU,
CTPOUTH TpaQUKU U3YYECHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH;

o XapaKkTepu30BaTh CBOWCTBA TeJ, (U3MUYECKHE SIBICHUS U IPOLIECCHI, UCMONb3YS 3aKOH
COXpaHEHUsl PHEPIHH, 3aKOH BCEMHUPHOTO TATOTEHHS, NPUHIMI CYNEPHO3ULUU CHJI, TPUHIIUI
oTHocutenbHOCTH ['anmuies, 3akoHbl HBIOTOHA, 3aKOH COXpPAHEHUS UMITYJbCA, 3aKOHBI
OTpPaXXEHMsI U IPEJIOMIICHUS CBETA, 3aKOHBI COXPAHEHHMs 3apsJ0BOIO M MAacCOBOIO YHCEN MpHU



SJICPHBIX pEaKIHsIX, IPU ATOM JaBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA M 3alHCHIBATh €ro
MaTEeMaTH4YeCKOE BBHIPAKCHNUE;

J OOBSICHATH (PU3NUECKUE TPOIIECCHl M CBOKWCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTYaIH
MIPAKTUKO-OPUCHTUPOBAHHOTO XapaKTepa: BBISIBISTH MPUYUHHO--CIICJICTBCHHBIC CBS3HU, CTPOHTH
oObsicHeHHE M3 2—3 JIOTMYECKUX IIaroB € OMOpPOW Ha 2—3 M3YYEHHBIX CBOMCTBA (PU3MUYECKHX
SBJICHUH, (PU3NIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

. pemaTth pacu€THbIe 3a/auu (OTHUPAIONIMECS HA CUCTEMY U3 2—3 ypaBHEHMHII), UCTIOIB3YS
3aKOHBI U (JOPMYJIBI, CBSI3BIBAIOIINE (PH3UUECKUE BETMUMHBI: HA OCHOBE aHAIM3a YCIOBHS 339l
3alUCBIBATh KPATKOE YCJIOBUE, BBISBIIATH HEIAOCTAIOUINE WM M30BITOUHBIC JaHHBIC, BEIOMPATH
3aKOHBI W (OPMYIIBI, HEOOXOJAWMBIC MJISi PEIICHHUS, TNPOBOAUTH PAcyYEThl W OLICHUBAThH
PEaATMCTUYHOCTD MOJYYCHHOTO 3HaUCHUs (PU3UYECKON BEIIMIHMHBL,

J pacro3HaBaTh MpOOIEMBI, KOTOPbIE MOXHO PEIIUTH MPH TOMOIIH (PU3NIECKUX METO/IOB,
UCTIOJNB3Yysl OTHMCAHWUE WCCIENIOBAHMS, BBLICIATH IPOBEPSIEMOE TMPEANOJIIOKEHUE, OICHUBAThH
MPaBUIBHOCTh TOPSAKA TPOBEACHUS HWCCIEIOBAaHUS, JeNaTh BBIBOJABI, WHTEPIPETHPOBATH
pe3yIbTaThl HAOIIOACHUH U OTIBITOB;

o MIPOBOJIUTH OIIBITHI IT0 HAOIIOJICHUIO (PU3HUYECKHX SBJICHUN W (PU3NIECKUX CBOWCTB TEI
(u3ydyeHue BTOpOro 3akoHa HbIOTOHA, 3aKOHAa COXpAaHEHHS OSHEPTHH, 3aBHCUMOCTH IepHOJa
KoJIeOaHWH IPY)KUHHOTO MasiTHUKA OT MacChl rpy3a u )KECTKOCTH MPYKUHBI U HE3aBUCUMOCTB OT
aMILTUTY/IBI MaJIbIX KOJEOaHMH, PSIMOJIMHEHHOE PAacTIPOCTPAHEHUE CBETA, Pa3JIOKeHHUE OeIoro
CBETa B CIEKTp, U3yUYEeHHE CBONCTB M300paKEHUS B IUIOCKOM 3€pKajie U CBOMCTB M300pakeHUs
npeaMeTa B COOMpArOIIe JTHH3e, HAOII0IeHNE CIUTONIHBIX U IMHEWYaThIX CIIEKTPOB U3ITyYeHUs )
CaMOCTOSITEIIEHO COOMpAaTh YCTAHOBKY M3 M30BITOYHOTO Habopa 000pYIOBaHMUS, OMUCHIBATH XO/T
OTIBITA U €TO PE3YJbTAaThl, POPMYIHUPOBATH BBHIBOJIBI;

J MPOBOJUTH TMPU HEOOXOAMMOCTH CEpUI0 MPSAMBIX H3MEPEHMI, OMpeeNnss cpeaHee
3HAYCHHE U3MEPSIEMON BeTNUYUHBI ((DOKYCHOE PacCTOSTHUE COOMPAOIICH JTMH3BI), 000CHOBHIBATH
BBIOOD crtoco0a n3mMepeHus (M3MEPUTEIIBHOTO MPUOopa);

. MPOBOJUTH HCCIIEIOBAaHUE 3aBHUCUMOCTEH (M3MYECKUX BEIUYMH C HCIIOJIb30BAHUEM
MPSIMBIX M3MEpeHUil (3aBUCUMOCTbh MYTH OT BPEMEHH IpPU PABHOYCKOPEHHOM IBHMKEHHUU 0€3
HAYaJlbHOM CKOPOCTH, IMepuoja KoJeOaHWHd MaTeMaTH4YeCKOro MasiTHHUKAa OT JAJUHBI HUTH,
3aBUCHMOCTH YTJla OTPa)KE€HUs CBETa OT yIJia MaJCeHUs U yriia IpeJOMJICHUS OT yria majaeHus):
IJIAHUPOBAThH MCCIIEIOBAHUE, CAMOCTOSITEIBHO COOMPATh YCTAHOBKY, (PUKCHUPOBATH PE3YIbTAThI
MOJIyY€HHOM 3aBUCHMOCTH (PU3NYECKUX BEIMYMH B BUJIE TaOIHUI] U IpadUKOB, Je/IaTh BBHIBObI
0 pe3ysibTaTaM HCCIe0BaHMUS;

J MPOBOJUTH KOCBEHHBIE HW3MEpPEHUS (PU3NYECKHX BEIMYUH (CPeAHAS CKOPOCTh H
YCKOpEHHE Tella IMpU PaBHOYCKOPEHHOM JIBIDKEHUHM, YCKOPEHHE CBOOOTHOTO MajJeHHUs,
KECTKOCTh MPYKUHBI, KOIPPHUIIMEHT TPEHHsI CKOJIbKEHHUS, MEXaHu4ecKas paboTa U MOIIHOCTb,
4acToTa U Mepuo] KojaebaHui MaTeMaTHYeCKOTO M MPY>KUHHOTO MasTHUKOB, ONTHYECKas CHiia
coOuparomield  JMH3BL, PpaJUOAKTUBHBIN  (OH): IUIAHMpPOBATH HU3MEpEHUs, coduparhb
AKCIEPUMEHTAJIbHYIO YCTAaHOBKY U BBIMIOJIHATH U3MEPEHHUSI, CIEAYS MPEIOKEHHOW HHCTPYKIIUHY,
BBIYHCIISATH 3HAYCHUE BEIMYMHBI U aHAIU3UPOBAThH NOJYyYSHHBIE PE3YIbTAThl C YUETOM 3aJJaHHON
MOTPEIIHOCTH U3MEPEHU;

o coONMoaTh TpaBWiIa TEXHUKUW O€30MacHOCTH Tpu  pabore ¢  IabOpaTOPHBIM
obopynoBaHuEeM;
o pa3uyaTh OCHOBHBIE MPU3HAKU U3YYCHHBIX (PH3UUECKUX MOJICNICH: MaTepralibHas TOUKa,

a0COJIIOTHO TBép,[[OC TECIIO, TOYEYHBIN NCTOYHHUK CBCTa, JIY4, TOHKas JIMH3a, [IJIaHETapHas1 MOJACIIb
aTOMa, HYKJIOHHad MOJICJIb aTOMHOTO Spa;

L4 XapaKTCpU30BaTh MPUHIHIIbLI JeNCTBUA N3YUCHHBIX HpI/I60pOB N TCXHUYCCKHUX YCTPOﬁCTB
C Ol'[OpOfI Ha HUX OIIMCaHHA (B TOM 4YHCJIC! CIUIOMCTP, HATUUKH IIOJIOKCHUSA, PACCTOSAHUA U
YCKOPCHUsA, pakeTa, I3XOJOT, OYKH, IICPUCKOII, (bOToannapaT, OIITUYCCKUEC CBCTOBOIbI,



CIIEKTPOCKOM, J03UMETp, KaMepa BuibcoHa), MCHONB3ys 3HAHUS O CBOWCTBAX (hU3MUECKHX
SBJICHUI U HEOOXO0JMMBbIE (PU3HUECKIE 3aKOHOMEPHOCTH;

J UCIOJBb30BAaTh CXEMbl U CXEMAaTHYHbIE PUCYHKHM H3YyYCHHBIX TEXHHYECKHUX YCTPOWCTB,
M3MEPHUTENbHBIX MPUOOPOB M  TEXHOJOTHYECKUX TIPOIECCOB TPU PEIICHHH Yy4eOHO--
MPAKTUYECKUX 3aJ]1ad, ONTHYECKUE CXEMBI JUII IOCTPOCHUS M300paKEHUN B IJIOCKOM 3€pKalie U
coOuparoIei JuH3e;

o NPUBOJIUTE HpUMEpbl  (HaXOAuTh HMHGOPMALMIO O TPUMEpax) MPaKTHUYECKOTo
WCTIOJIb30BaHUs (PM3NYECKUX 3HAHHI B TIOBCEJIHEBHOW KU3HU sl oOecriedyeHns 0e30macHOCTH
npu oOpameHun ¢ NpudopaMu M TEXHHYECKUMH YCTPONCTBAMH, COXPAaHEHUS 3I0POBBS U
COOITIOJICHHUS HOPM KOJIOTUYECKOTO TIOBEJICHUS B OKPY)KAIOLIEH Ccpeie;

J OCYIIECTBIISITh TOWUCK WHPOpManuu (U3NIECKOTO coiepkanusi B MHTepHere,
CaMOCTOSITENIbHO  (OPMYIUPYST  MOWCKOBBIM  3ampoc, HAXOMUTh IYTH  OIpPENeIeHUs
JOCTOBEPHOCTH TOJYYeHHOW WH(POpPMAIIMK Ha OCHOBE MMEIOIIUXCS 3HAHUH U JTOTIOJTHUTEIBHBIX
HUCTOYHHKOB;

J WCTIOJNb30BaTh MPU BBIMOJHEHUH yYeOHBIX 3a/JlaHUN HAyYHO--TIOMYJSIPHYIO JINTEPATYPy
(GU3NYIECKOTO COMEp)KaHMs, CIPAaBOYHBIE MaTepHalibl, pecypchl ceth VIHTepHeT, BIaleTh
npuéMaMi KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus HHPOPMAIMM W3 OJHOW 3HAKOBOU
CHCTEMBI B JIPYTYIO;

o co3/1aBaTh COOCTBEHHBIC TTMCEMEHHBIE U YCTHBIE COOOIIECHUSI HA OCHOBE MH(POPMAIINHU U3
HECKOJIbKUX HMCTOYHHKOB (DH3MUECKOTO COJACpKaHMs, IMyOIMYHO TPENCTABISATh PE3YIbTaThl
MPOEKTHOW WIJIM WCCIENOBATEIbCKONW JEATENbHOCTH, MpPU ATOM TPAMOTHO HWCIIOJIE30BATh
M3yYEHHBIN MOHATUHHBIN anmapaT U3y4aeMoro pasjena GU3UKU U COMPOBOXK/IATH BHICTYIUICHUE
MPE3CHTAINEN C YIETOM 0COOCHHOCTEN ayTMTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM K i (undgpossbie)
n/n NMPOrpaMmblI Bcero 0; TPOTBHBIC P ;KTquCKHe o0pa3oBaTe/ibHbIE
padoThI padoTsl pecypesI
Pa3nes 1. @u3uka u e€ poJib B IO3HAHMHN OKPY/KAIOLIEro MHUpa
1.1 ®dusnka - Hayka 0 IPUPOIE 2 0 bubmmorexa LIOK
- YyKa O HpHpo https://m.edsoo.ru/7f416194
bu6moreka [IOK
1.2 PH3HIECKHC BEHIHHEI 2 0 1 https://m.edso0.ru/7f416194
. bubmuorexa [JOK
1.3 EcTtecTBeHHOHAy4YHBINH METO/1 MO3HAHUS 2 0 1 https://m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pasznea 2. IlepBoHayaibHble CBEJIEHUS 0 CTPOEHUM BellleCTBA
2.1 CTtpoeHune BellecTBa 1 0 0 Eubmrorexa TOK
' p m https://m.edso0.ru/7f416194
29 JIBrykeHre u B3aMMOACHCTBUE YaCTHUII 2 0 1 bu6mmoreka [JOK
' BEIllECTBA https://m.edso00.ru/7f416194
bu6mmoreka [JOK
2.3 ArperatHble COCTOSIHHS BEIICCTBA 2 1 0 https://m.eds00.ru/7f416194
Utoro mno pazneny 5
Pa3ngen 3. /IBuskeHHe M B3aUMO/IeliCTBHE TeJl
bu6mmoreka [JOK
3.1 MexaHnueckoe OBIKEHUE 3 0 0 https://m.eds00.ru/7f416194
3.2 WNuepuus, Macca, MI0THOCTh 4 0 1 bubmorexa LIOK

https://m.edsoo.ru/7f416194
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bubmuoreka [JOK

3.3 Cuna. Buaet cun 14 2 https://m.edsoo0.ru/7f416194
Hroro no pazgeny 21
Pasjen 4. /laBjieHue TBEPABIX TeJl, }KMIKOCTEH 1 ra3oB
41 [asnenue. [lepenaya gqaBneHust TBEPAbIMU 3 0 bubnuorexa [JOK
' TeJIaMU, YKUAKOCTIMU U Ta3aMu https://m.edso00.ru/7f416194
bubmmoreka [IOK
4.2 JlaBIICHHE KHIKOCTH > 0 https://m.edsoo0.ru/7f416194
bubmmoreka [IOK
4.3 Atvocdeproe rasienne 6 0 https://m.edsoo0.ru/7f416194
44 JleficTBHE JKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubnuoreka [IOK
' B HHX TEJIO https://m.edsoo.ru/7f416194
Hroro mo pazgeny 21
Pa3znesa 5. PaboTa u MOIIHOCTB. JHEPrus
bu6mmoreka [IOK
51 Pabora 1 mompgocTs 3 1 https://m.edsoo0.ru/7f416194
bu6mmoreka [IOK
52 Tpocteie MexaHH3MEI > . https://m.edsoo0.ru/7f416194
bu6mmoreka [JOK
53 Mexasurieckas sHeprus 4 1 https://m.edsoo.ru/7f416194
Hroro mo pazgeny 12
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 12
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8 KIIACC

KounuecTBo yacos DJIeKTPOHHbIE
. HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne n/m OporpaMMBb Beero KO;TpOJIbHBIe HpﬁaKanecmle 0GpazoBaTEIbHbIE
padoTsI padoThI pecypesl
Pasnen 1. TensoBble siBJIeHUs
. bubnuotexa [JOK
1.1 CrtpoeHHe U CBOWCTBA BEIIECTBA 7 0 0 https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
12 TeruioBsie mporeccer 21 . > https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Paznea 2. DiekTpuvyecKue 1 MATHUTHbBIE SIBJICHUSA
21 DIIEKTPUYECKUE 3apsibl. 3apSKEHHbIE TEJla 7 0 1 bubmuorexa [JOK
' U MX B3aHMO/ICHCTBHUE https://m.edsoo.ru/7f4181ce
. . bu6mmoreka [IOK
2.2 [TocTosTHHBIN 3NIEKTPUUYECKUN TOK 20 1 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
23 MarHutibie ApJicHis 0 ! 15 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 DneKTpOMarHuTHas WHITYKITUS 4 0 0 https://m.eds0o.ru/7f4181ce
Utoro no pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5
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9 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne n/m HanmeHoBaHMe pa3je/ioB U TeM Kontponbupie  TpakTieckue (uudgposbie)
NMPOrpaMmblI Bcero 5 p o0pa3oBaTe/bHbIe
padoTsI padoThI pecypesI
Pazjnen 1. Mexanuveckue siBJIEHUSA
11 MexaHn4ecKoe JIBMKEHNE U CTIOCOOBI €T0 10 1 1 bubmmoreka [IOK
' OITMCaHHUS https://m.edsoo.ru/7f41a4a6
. bubnuorexa [JOK
12 BianmoziercTsHe Ten 20 . 3 https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
13 3axomb1 COXpaHeHH 10 . 3 https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Pa3nen 2. Mexanunyeckue K0J1e0aHUSA U BOJHBI
bu6mmoreka [IOK
2.1 Mexannyeckue KoyieGaHus 7 0 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHu4ecKue BOJHBI. 3BYK 8 1 3 https://m.edsoo.ru/7f41a4a6
Hroro mo pazaeny 15
Pa3nes 3. DiIeKTPOMarHMTHOE M0Jie U 3JIEKTPOMATHUTHBIE BOJIHBI
31 DIIEKTPOMAarHuTHOE MOJIe U 6 1 5 bubnnoreka [JOK
' SIIEKTPOMATHUTHBIE BOJIHEI https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 6
Pasnen 4. CBeToBBIC SIBJICHUSA
bu6mmoreka [JOK
4.1 3aKOHBI pacIIPOCTPAHEHUS CBETA 6 0 2 https://m.edso0.ru/7f41a4a6
4.2 JIMH3BI ¥ ONITHYECKHE TPUOOPHI 6 0 3 bubnuoreka [IOK
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https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

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

bubmuoreka [JOK

4.3 Paznioxxenne 6eroro cBeTa B CIIEKTP 3 2 https://m.eds00.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nen 5. KBaHTOBBIE SIBJIEHUS
bubmmoreka [IOK
51 Hcnyckanue v MOrioneHrne CBeTa arToMoOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmmoreka [IOK
5.2 CTpoenue atomnoro spa 6 . https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
5.3 SInepHble peaknuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. IloBTopuTeibHO-0000 a0 1M MOAYJIb
6.1 [ToBTOpeHue u 0000IEeHNEe COACPIKAHUS 9 2 bu6mmoreka [IOK
' Kypca ¢usuku 3a 7-9 kimace https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 27



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

IHOYPOYHOE IIVTAHUPOBAHHUE

7 KJIACC
No KosmnuecTBo yacos DJIeKTpOHHbIe U (poBbIE
R Tema ypoxa Kontpoabnbie | IlpakTuuyeckue | 00pasoBaTe/bHbIE
n/n Bceero
padoTsbI padoThI pecypcel
1 ®u3nka — Hayka o npupoje. SABneHus 1 0 0
TIPUPO BT
2 du3nyecKue SIBICHUS 1 0 0
3 dwu3nyecKkue BEIMUYNHBI U HX H3MEPCHHE 1 0 0
Ypok-uccnenoanue "N3mepenne
4 TEMIIEpaTypbl IPU IOMOIIH KUIKOCTHOTO 1 0 1
TEPMOMETPA U JATUMKA TEMIIEpaTypsl”
Mertoibl HaydHOTO NOo3HaHus. OnucaHue bu6mmoreka [IOK
5 . . 1 0 0 .
(bU3NIECKUX SIBICHHUH C TIOMOIIBIO MOIEIICH https://m.edsoo.ru/ff09f72a
Ypok-uccnenoBanue "[IpoBepka runoTesbl:
6 JAIbHOCTH MOJETA MIapuKa, MyIIEHHOTO 1 0 1
TOPU30HTAIIBHO, TEM OO0JIbIIIE, YeM OOJIBIIIE
BBICOTA MycKa"
Crpoenue BemecTBa. OMNbIThHI
7 I[OIE)a3BIBaIOH1HI;C JTUCKPETHOE ::TpOGHI/Ie 1 0 0 Brbmiorexa LOK
https://m.edsoo.ru/ff09fe0a
BEIECTBA
bubnuoreka [JOK
8 JIBY>KEHME YaCTHII BEIESCTBa 1 0 0 https.//m.edso0.ru/ff0a013e
Ypok-uccienoBanue «ONbITH IO
9 HaOIIOACHUIO TEIJIOBOTO PACIIUPEHUS 1 0 1
ra3oB»
10 ArperatHble COCTOSIHHSI BEIIECTBA 1 0 0
11 KonTpoabHnas pabora Ne 1.mo teme 1 1 0 bubnuorexa [IOK
«IlepBoHayabHBIE CBEIEHNUS 0 CTPOEHUH https://m.edsoo.ru/ff0a0378



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378

BCIICCTBA»

12 Mexanundeckoe aBuxeHue. PaBHoMepHOeE U bubmuorexa [IOK
HEpaBHOMEPHOE JIBIIKCHHE https://m.edsoo.ru/ff0a05c6
13 Cxopoctb. EquHuiisr ckopoctu Eggg?/ﬁzzicﬂ?rﬁlﬁow?gc
14 Pacuer nmytu ¥ BpeMeHU ABUKEHUS bubmmorexa LHOK
https://m.edsoo.ru/ff0a0ae4
15 HNuepuus. Macca — Mepa HHEPTHOCTH TEN Eggg?lﬁzaz&)(.)rﬁ/fmamlo
16 IInoTHOCTH BemiecTBa. PacueTr Maccel u bubmmoreka [{OK
00BeMa Telta 1o ero IIOTHOCTH https://m.edsoo.ru/ff0a0Ofee
17 Ha60paTopHa5'1‘ paborta «OnpenencHue
TJIOTHOCTH TBEPJIOTO TEJIay
18 Pemenne 3agau o teme "I1MOTHOCTD bu6moreka [IOK
BerecTra" https://m.edsoo.ru/ff0al23c
19 Cuia Kak XapakTepUCTUKaA B3aUMOICHCTBUS
ten. Cuna ynpyroctu. 3akoH ['yka
JlabopaTtopHnas pabora «3y4yeHue
20 3aBUCHUMOCTH pacTsbkeHus (aedopmariun)
MPY>KUHBI OT MPUIIOKCHHON CHITBI»
21 [[IBnenue Tsrorenus. Cuia TSHKECTH
2 rera Becren Pemenme st o rewe Bummorexa LIOK
"Crina TsokecTi” https://m.edsoo.ru/ff0al778
23 Cuiia TsKecTu Ha APYrux IUlaHeTax. bu6mmoreka [JOK
du3nUecKue XapaKTEPUCTHKH IIJIAHET https://m.edsoo.ru/ff0a1502
bu6mmoreka [JOK
24 N3mepenue cun. lunamometp https://m.e dS(I)_E).ru IFf0al8ce
bubmuoreka [JOK
25 Bec Tena. HeBecomocTh https://m.edscl)_E).ru/fan1778
26 CrnoxeHue IByX CHIJI, HalPaBJIEHHBIX 10 bubnunoreka [JOK

OJIHOM IIpsIMOM. PaBHOAECHCTBYIOIIAS CUII

https://m.edsoo.ru/ff0ala70



https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70

Pemenue 3amau o reme

27 " = n
PaBHOelicTBYIOIIAs CHII
28 Cuna TpeHus u e€ BuIbl. TpeHue B IpUpoe bubnuorexa [JOK
Y TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaboparopHas padota «/3yueHune
29 3aBUCHUMOCTH CUJIbI TPEHUS CKOJIbKEHUS OT bubnuorexa [JOK
CHJIBI JIABJICHUSI U XapaKTepa https://m.edsoo.ru/ff0alcc8
COTIPHUKACAIOIIUXCS] TTOBEPXHOCTEM»
30 Pemenue 3agau Ha onpeneneHue
PaBHOJEHCTBYIOIIEH CHJIIbI
Pemenne 3amau mo remam: «Bec Temay,
bubmuorexa [JOK
31 «I"paduyeckoe n300paKeHUE CIIDY, thJSI'I;I/n: edeéf) ru/ffoalde0
«Cunbly», «PaBHOIEHCTBYIONIAS CHID) — :
KonrpoJubHas padora Ne 2 mo remam:
30 «MexaHuueckoe IBHKeHHEe», «Macca,
IVIOTHOCTBHY, «Bec Teay, «I'paduyeckoe
u3o00paxkeHue cui», «Cuibi»
33 JaBnenue. CiocoObl yMEHBITICHUS U bu6mmoreka [IOK
YBEITUYCHUS JTaBICHHS https://m.edso0.ru/ff0a20a6
34 JlaBiaeHnue raza. 3aBHCUMOCTbD JIaBJICHHS T'a3a bu6mmoreka [JOK
0T 00bEMa, TEMIIEPATYPHI https://m.edsoo.ru/ff0a2376
35 [lepenaua naByieHus: TBEPABIMU TEIaMHU, bu6mmoreka [JOK
JKUIKOCTSAMM M Ta3aMu. 3akoH [lackans https://m.edsoo.ru/ff0a25b0
36 JlaBneHue B )KUIKOCTHU U ra3e, BBI3BAHHOE bubmuoreka [JOK
JIECTBUEM CHJIBI TSXKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3ama4d no teme «/laBiieHue B bubnuoreka [JOK
JKUIKOCTH M rase. 3akoH Ilackansa» https://m.edsoo.ru/ff0a2826
bu6mmoreka [JOK
38 Coo01maronmecs: Cocyapl
HHarot A https://m.edsoo.ru/ff0a2970
N bubnmuoreka [JOK
39 I'mapaBnuueckuii npecc . 1
https://m.edsoo.ru/ff0a3136
40 ManoMetpsl. [IoplIHEBOM KUIKOCTHBII



https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136

HacocC

a1 Atmocdepa 3eMin U IPUIHHBL €€ bubmuorexa [IOK
CYIIIECTBOBAHHMS https://m.edsoo.ru/ff0a2b5a
bubmmoreka [{OK
42 Bec Bozmyxa. ATMocepHOe TaBieHHe https://m.edsoo.ru/ff0a2b5a
43 N3mepenune atmocdepHoro nasieHus. OmpIt bubnuorexa [JOK
Toppuuenin https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTb aTMOC(HEPHOTO AABJICHUS OT bubnuoreka [JOK
BBICOTHI HaJl YPOBHEM MOPS https://m.edsoo.ru/ff0a2fc4
45 Bapomerp-anepous. AtmocdepHoe bubnuoreka [JOK
JIaBJICHUE Ha Pa3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
KonTpoabHast padora Ne 3 mo teme «
46 JdaBJjieHne TBepAbIX TeJl, JKUAKOCTEH U
ra3oB»
47 ggfg;;g;ﬁiﬂg 21(:)? TP;Jl;sgaAII{)?(I/IMCL[OBa bubmmorexa HOK
' https://m.edsoo.ru/ff0a3276
cuiia
8| somancimoueh o achomsyiouei na BuGmorexa LIOK
’ https://m.edsoo.ru/ff0a33fc
TEJIO, IOTPY>KEHHOE B JKUIKOCTH)
JlaGopaTopHas paboTa 1o Teme
49 «HccaenoBanue 3aBHCHMOCTH Beca Telia B bu6mmoreka [JOK
BOJI€ OT 00BbEMA MOTPY)KEHHOM B KUAKOCTh https://m.edsoo0.ru/ff0a3514
4acTU Tena»
bubnuoreka [JOK
>0 Hnaarme Tex https://m.edsoo.ru/ff0a3a96
Jlaboparopnas pabota "KoHcTpynpoBanue
51 apeoMeTpa WM KOHCTPYHUPOBAHUE JIOJKH U
onpeneneHue e€ rpy30no0ab5EMHOCTH"
Pemenue 3agau o temam: «IlnaBanue Bubmiorexa LIOK
52 cynoB. Bo3ayxomnaBanue», «/laBneHnue

TBCPAbIX TCII, JKMIKOCTEHN 1 ra3oB»

https://m.edsoo.ru/ff0a3654



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654

KonTpoabHnas padora Ne 4 mo reme

53 0

«ApxumenoBa cuia.lliiaBanue Tea»
bubmmoreka [{OK

>4 Mexamiriecias padota 0 https://m.edsoo.ru/ff0a3f82

bubmmoreka [{OK

55 MoitHocTh. EAMHUIIEI MOIITHOCTH 0 https://m.edsoo.ru/ff0a3f82

56 VYpoxk-uccnenoranue "Pacu€r MoiHoCTH, 1
pa3BUBaeMoi pH MoabEME MO JecTHUIe"

57 [IpocTeie Mexanu3mel. Peruar. PaBHoBecue 0
CWJI Ha phblyare
Pbruaru B TexHUKE, OBITY ¥ TIPUPO/IE.

58 JlaboparopHas pa6’0Ta «}i/lccnpenlz)BJ;HHe 0.5 bubmorexa [TOK

N https://m.edsoo.ru/ff0a478e
YCIIOBUW PABHOBECHS PhIYaray
Pemmenue 3amad nmo reMe «Y CIOBUS bu6mmoreka [IOK

59 0 .

PaBHOBECHS phIUara https://m.edsoo.ru/ff0a48a6
KoaddumumenT mosesnoro aeicTeus

60 MexaHusma. Jlaboparopnas pabota 0.5
«M3mepenue KII/] HaKIOHHOM MIOCKOCTH»

61 Pemenne 3agau o treme "Pabora, 0 bu6mmoreka [IOK
MorHocTs, KIT/T" https://m.edsoo.ru/ff0a4c48
Mexannueckas sHeprusi. Kunernueckas u bubnmuoreka [JOK

62 0 .

[OTEHIHAIbHAS SHEPTHSI https://m.edsoo.ru/ff0a4252

63 3aKOH COXpaHEHUs1 MEXaHUYECKON SHEPTUun 0 bubmorexa LIOK

https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT T10 TEME
"DKCIIEpUMEHTAJILHOE ONIPECIICHHE

64 M3MEHEHHUS KHHETUYCCKON 1 1
MOTEHIIMATBFHON YHEPTUH MPU CKAThIBAHUU
TeJa M0 HAKIOHHOM MJIOCKOCTH"

65 KonTtpoabHnas pabora Ne 5 mo teme 0
«PaboTa 1 MOIIHOCTH. JHEPIrUs»

66 PesepBHblil ypok. PaboTta ¢ TekcTamu 1o 0 bubnuoreka [IOK



https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

teme "MexaHnuyeckoe IBmxkeHne"

https://m.edsoo.ru/ff0a4ee6

PesepBHeIit ypok. PaboTta ¢ TekcTamu 1o

67 teme "JlaBieHue TBEPIBIX TN, )KUJIKOCTEH U 1 0 bubmorexa HOK
" ’ https://m.edsoo.ru/ff0a4ffe
ra3oB
Pesepubiit ypok. PaboTta ¢ Tekcramu no
68 " " 1 0
teme "PaboTa. MomHOCTh. DHEprus
OBIIEE KOJIJMYECTBO YACOB I10 68 12

[TPOTPAMME



https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KIIACC

KoaudecTBo 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

Jrj;_)n Tema ypoka Beero Konrtpoannsie | IIpakTuuyeckne | 00pasoBaTe/bHbIE
padoTsI padoThbI pecypchl
) enaccxoH Teoput 1 1% onarTHe ) 0 0 Bu6morexa LIOK
https://m.edsoo.ru/ff0a5256
MTOATBEPIKICHUS
2 Macca u pa3Mep aTOMOB H MOJICKYIT 1 0 0
3 Monenu TBEpAOTO, )KUAKOTO U 1 0 0 bubnuoreka [JOK
ra3000pa3HOro COCTOSIHUI BEIIeCTBa https://m.edsoo.ru/ff0a540e
OOBsicHEeHNE CBOMCTB TBEPOTO, )KHUIKOTO U
4 ra3z000pa3HOro COCTOSIHUY BEIIECTBA HA 1 0 0
OCHOBE TIOJIOKEHUH MOJICKYJISIPHO-
KUHETUYECKON TEOPUU
5 CmauuBaHue U KanUJUISIPHOCTD. 1 0 0 bubmuorexa [JOK
IToBepXHOCTHOE HATSDKEHHE https://m.edsoo.ru/ff0a5530
6 TennoBoe pacmMpeHne U CKaTHE 1 0 0 bubmmorexa HOK
https://m.edsoo.ru/ff0a5a26
7 Temneparypa. CBs3b TEMIIEpaTyphl CO 1 0 0
CKOPOCTBIO TEIIOBOTO JIBUYKEHUS YaCTHI]
8 Bayrpennsis sueprus. CriocoObl H”3BMEHEHHS 1 0 0 bubnmuorexa [JOK
BHYTPEHHEH SHEPIUH https://m.edsoo.ru/ff0a5c60
bubnunoreka [JOK
9 Bruet Tenionepenatin . 0 0 https://m.edscl)lo.ru/fan6412
10| uenomsomiriee renoma chofiors seicers ) 0 ) ubmotexa LIOK
" https://m.edsoo.ru/ff0a65c0
Y MaTEpUaJIOB B LIEJISIX SHEProcOepexeHUs
bu6mmoreka [JOK
11 Kpucrannuueckue u amop¢Hsbie Tena 1 0 0 https://m.edso0.ru/ff0a5800
12 KoanuecTBo TemnoTsl. Y AcnabHAS 1 0 0 bu6mmoreka [JOK

TCIIJIOCMKOCTD

https://m.edsoo.ru/ff0a6976



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
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13 YpaBHEHHE TEIUIOBOTO OanaHca. bubnmoreka [JOK
TerooOMeH 1 TEII0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaboparopHuas padota "HMccrnenoanue

14 ﬂBJIG}?I/ISI TIE)EHJIO(I))(SMGHa pu CMZGIIHI/IBaHI/II/I bubmmorexa LHOK

. . " https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM U TOPSYCH BOJIBI
Pacuer xonmdecTBa TEILIOTHI,

15 HE0OX0IMMOTO JIJIsl HarpeBaHus Teja u
BBIJICIIIEMOTO MM MTPH OXJIKICHUU

16 JlabopaTtopHnast padota "OnpeneneHue bubnuoreka [JOK
yIIEIbHOM TEIIIOEMKOCTH BelecTa” https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIMBA. Y IeinbHas TemioTa bubmuorexa [JOK
CrOpaHus https://m.edsoo.ru/ff0a7b5a
IInaBiaeHMEe U OTB BaHHU

18 K;;cf;nneqecinxezgﬁ. i’ae?ILHaﬂ TEmoTa bubmuorexa LIOK

https://m.edsoo.ru/ff0a71d2
IJIaBJICHUS
JlaGopaTtopHnas padorta "Onpenenenue bubmuorexa [JOK

19 o " :
yIEIbHOM TEIUIOTHI TUIABJICHUS JIba https://m.edsoo.ru/ff0a72fe

20 [TapooOpazoBanre U KOHICHCAIIHS. bu6mmoreka [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y aenpHas Terwiora
nmapooOpa30BaHMs U KOHJICHCAIIUH. bu6mmoreka [JOK

21 .
3aBHCHUMOCTD TEMITEPATYPHI KUIICHUS OT https://m.edsoo.ru/ff0a786¢
aTMOC(hEepHOTO JTaBJICHHS
Bnaxxnocts Bozmyxa. JlabopaTopHas padota

22 "Onpenenenue gﬁOCI/ITeHbI:—IOﬁ I;J'Ia)KEOCTI/I Bubmzorexa LIOK

. https://m.edsoo.ru/ff0a7628
BO3JIyXa

23 Pemrenne 3agau Ha onpe/ieneHUe BIaKHOCTH
BO3JIyXa
[TpuHIHTIBI paOOTHI TETIJIOBBIX JBUTATENCH.

24 [TapoBas TypOuHa. J[BUratenb BHyTPEHHET O
CrOpaHus

25 KIIJ] TermoBoro npuratens. TenaoBbie bubnuoreka [JOK



https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628

JIBUTATENIM U 3alIATA OKPYKAIOLIEH Cpebl

https://m.edsoo.ru/ff0a7c7c

3aKOH COXpaHEHMsI U IIPEBPALLEHUS SHEPTUN

26 B TEIUIOBBIX IMPOIleccax
IToaroToBka K KOHTPOJBbHOM
27 ""l?eIl[U?o;)HeaslBJIeOHI/IEI).OIJ/II3M(f):HeprIf: T bubnmorexa [TOK
o " https://m.edsoo.ru/ff0a83f2
arperaTHbIX COCTOSIHUI BEIIECTBA
KontpoabsHas TaNe
28 ";engngleaﬂnﬂig?mﬁNHJMl;g::ree bubmorexa LHOK
. " https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSIHUII BellleCTBA
29 Dnektpuzarus Ten. [[Ba pona
AIEKTPUIECKUX 3aPSI0B
30 Ypok-uccnenoBanue "IIeKTpU3aus Te
WHAYKIIMEN U IPU COMPUKOCHOBEHHH "
31 B3aumoneiicTBue 3apsKeHHBIX Tell. 3aKOH bubnuoreka [IOK
Kysnona https://m.edsoo.ru/ff0a87e4
DnekTpuyeckoe noJie. HanpspkeHHOCTD
32 3neKT[f)quc1<oro TOJTSI. HpI/I:HI_II/IH bubmorexa [TOK
. https://m.edsoo.ru/ff0a8ala
CYIIEPITO3UITUH DIICKTPUUECKUX TTOJICH
33 Hocurenu snekTpuueckux 3apsijioB.
DneMeHTapHbIi 3apsia. CTpoeHrue aroMa
34 [IpoBOIHMKHY U TUAIEKTPUKHU. 3aKOH bu6mmoreka [JOK
COXpaHECHHS DIIEKTPHUYCCKOTO 3apsijia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3a1a4 Ha TpUMEHEHUE CBOMCTB bu6mmoreka [JOK
SIIEKTPUYECKHX 3aPSI0B https://m.edsoo.ru/ff0a90cc
JIEKTPUYECKUH TOK, YCIIOBHS €T0
36 caymechOBaHmI. I/IC”,F(}),‘IHI/IKI/I bubmorexa HOK
https://m.edsoo.ru/ff0a95a4
ANEKTPUIECKOTO TOKA
37 JIeicTBHS DIEKTPUUECKOTO TOKA bubmmorexa [TOK
https://m.edsoo.ru/ff0a96b2
VYpoxk-uccnenosanue "JleiictBue
38 3IEKTPUYECKOTO MOJIsl HA POBOIHUKHU U

JUDJIEKTPUKHU"



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
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2

DNEeKTPUYECKUN TOK B METAILIAX, KUIKOCTIX

bubmuoreka [JOK

39 ¥ razax 0 https://m.edsoo.ru/ff0a9838
40 DJNeKTpUYecKas 1eMb U €€ COCTaBHbIC YaCTH 0
a1 Cuna toka. JlaboparopHas padora 05 bubnuorexa [JOK
"H3mMepeHne u peryaupoBaHUe CHIIbI TOKA" ' https://m.edsoo.ru/ff0a8bd6
KTPUYECKOEe HampsbkeHne. BobTmerp.
42 JSIZgopzTogiazepagoga "Ifleeepegge u P 0.5 bubmorexa [TOK
f https://m.edsoo.ru/ff0a9e14
pETyYIIMPOBAHUE HAMTPSHKCHUS
43 CornpoTHBIeHHE MPOBOAHUKA. Y I€TbHOE 0 bubnuorexa [JOK
COIPOTHBIICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTtopHas paboTta "3aBUCHMOCTH
44 3IIEKTPUUECKOTO COMPOTUBIICHUS 1 bubmuorexa [JOK
MIPOBOJIHUKA OT €r0 JUTHHBI, IJIOIIA K https://m.edsoo.ru/ff0aa738
MIONIEPEYHOI0 CEYEHNs U Marepuana"
45 3aBUCUMOCTbD CHJIBI TOKA OT HAMPSHKEHUS. 0 bubmuorexa [JOK
3akon Oma y1s y9acTKa Ienu https://m.edsoo.ru/ff0aad4a
JlabopaTtopHnas pabora "MccnenoBanue
3aBUCUMOCTHU CHJIbI TOKA, UYILIETO Yepe3 bubmuorexa [JOK
46 1 .
PE3UCTOP, OT COMPOTHBIICHHS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HanpspKeHUs Ha pe3uctope”
47 [TocnenoBarensHOE U MapaLIEIBLHOE 0
COEJIMHEHUS MPOBOJIHUKOB
JlaGopaTtopHnas padota "IIpoBepka mpaBuia
CJI0’KEHUS HaNPSHKEHUU Mpu bubnunoreka [JOK
48 1 )
MOCJIeI0BATEIbHOM COCIMHCHUH IBYX https://m.edsoo.ru/ff0aaa58
pe3ucTopon”
o | Mereopman ptors Tigenepss oy , | Bomomaok
N https://m.edsoo.ru/ff0aadle
COEJIMHEHUU PE3UCTOPOB
50 Pemenue 3a1au Ha npuMeHeHHe 3akoHa OMa 0 bubnunoreka [JOK
JUIS Pa3JIMYHOTO COCMHEHUS MPOBOJHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa ¥ MOITHOCTb IEKTPUUYECKOTO TOKA. 0 bubnuoreka [IOK



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
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3akon xoynsi-Jlenna

https://m.edsoo.ru/ff0ab124

JlaboparopHnas padota "Onpenenenue

bubmuoreka [JOK

52 1
pabOThI ¥ MOIITHOCTH AJIEKTPHUECKOTO TOKA" https://m.edsoo.ru/ff0ab3e0
DIIEKTPUYCSCKUE LICTTH M IIOTPCOUTEIN
53 JJICKT pnqecxoﬁ BHHG T'UU B 6I:)IT KopoTtkoe 0 bubnmorexa [TOK
P p Y- Rop https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
[ToaroToBka K KOHTPOJBLHOU paboTe MO TEME
54 "DnexTpuueckue 3apsabl. 3apsHKeHHBIC Tea 0 bubnuoreka [JOK
M UX B3auMoieicTBrs. I10CTOSHHBIN https://m.edsoo.ru/ff0abd2c
AIEKTPUUYECKUHN TOK"
KonTposbHast padora Ne 2 mo teme
55 "JaekTpuuyeckue 3apsabl. 3apsKeHHbIE 0 bubmuorexa [JOK
TeJ1a ¥ uX B3auMmoaeiicTBus. ITocTrostHHBII https://m.edsoo.ru/ff0abea8
3JIEKTPUYeCKHuil TOK"
56 IlocTossHHBIE MarHUTHI, UX B3aUMOJCHCTBHE 0
57 Ypok-uccnenoBanue "N3yuenue noneit 1 bubmuorexa [JOK
ITOCTOSIHHBIX MAarHuTOB" https://m.edsoo.ru/ff0ac3d0
MarnutHoe 1nojie. MarauTHoe 1nosie 3eMIIu U bu6mmoreka [IOK
58 0 )
€ro 3HaYCHME IS )KU3HU Ha 3emiie https://m.edsoo.ru/ff0acOba
OmneiT OpcTeaa. MarauTHoe moJjie
59 JJICKT I/IECCKiFO TOKa MarauTHoe 1oJje 0 bubmorexa LIOK
p https://m.edsoo.ru/ff0ac1d2
KaTYIIKA C TOKOM
[IpuMeHeHre 3JIEKTPOMAarHuTOB B TEXHHKE.
60 H£6o aTopHas a6(§)Ta "U3yueHue neicTBUS 0.5 bubmorexa LIOK
patopHas p v A | ' https://m.edsoo.ru/ff0ac74a
MAarHUTHOTO TI0JIsSI Ha MPOBOJIHHUK C TOKOM
DIEeKTPOABUTATENb MIOCTOSTHHOTO TOKA.
Hcnonb3oBaHue 31CKTPOABUTaTEIICH B
KTpoa bubnuoreka [JOK
61 TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE. 0 )
" https://m.edsoo.ru/ff0ac86¢
JlaboparopHas pabota "KoHcTpynpoBaHue u
n3ydeHue paboThl AeKTpoiBUraTeNs"
62 OmnsiTel Dapases. 3aKOH AIEKTPOMArHUTHOM 0

nHaykuuu. [Ipasuno Jlenna
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https://m.edsoo.ru/ff0ab3e0
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https://m.edsoo.ru/ff0abd2c
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OnekrporeHepatop. CrocoObl MOTyICHHS

63 ANEKTPUIECKOH SHEPTUHU. DIEKTPOCTAHIIUN 1 0
Ha BO300OHOBJISIEMBIX HCTOYHUKAX YHEPTUU
64 [MoxroToBka K KOHTPOJBHON paboTe 1Mo TeMe 1 0
"DJIeKTpUUECKHE U MAarHUTHBIC SIBJICHUS"
B Tekrpmaccte n sarmme ) 0 ubmotexa LIOK
p,, https://m.edsoo.ru/ff0acb14
SIBJIEHHUSI
66 PesepBHblit ypok. PaboTa ¢ Tekctamu 1o 1 0 bubnuorexa [JOK
teme "TennoBsie siByeHus" https://m.edsoo.ru/ff0acc5e
67 PesepBHblit ypok. Pabora ¢ TekcTamu 1o 1 0 bubnuoreka [IOK
teme "[1ocTOSIHHBII ANeKTpUUECKHid TOK" https://m.edsoo.ru/ff0acdc6
PesepBHblit ypok. PaboTa ¢ TekcTamu 1o
68 " " 1 0
Teme "MarauTHbIC SIBICHUS
OBUIEE KOJIMYECTBO YACOB I10 68 145

I[TPOTPAMME



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KIIACC

KoaudecTBo 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

Jrj;_)n Tema ypoka Beero Konrtpoannbie | Ilpakruueckue | 00pa3oBaTejbHbIe
padoTsI padoThbI pecypchl
1 Mexannueckoe JBH>KeHrne. MarepuaiibHast 1 0 0
TOYKA
2 Cucrema orcueta. OTHOCUTEIILHOCTh 1 0 0 bubnuoreka [JOK
MEXaHHUYECKOTO JIBUKCHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE MPSAMOTIMHEHHOE ABIKEHHE 1 0 0 bubmorexa LHOK
https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE NPSIMOJIMHEWHOE IBUKEHUE. 1 0 0
CpenHsisi ¥ MTHOBEHHAsI CKOPOCTh
5 [IpssMOnMHENHOE PABHOYCKOPEHHOE 1 0 0 bubnuoreka [IOK
JBIKEHHUE. Y CKOpEHHE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh MPAMOJMHEHHOTO
6 PaBHOYCKOPEHHOTO JBIKEeHHS. ['paduk 1 0 0
CKOPOCTH
7 yexopennun 1ems mpw pasmoyexopenon ) 0 ) bubmorera LIOK
. " https://m.edsoo.ru/ff0adb18
JIBUKEHHH 110 HAKIIOHHOW TJIOCKOCTH
8 CBoOognoe magenue teir. OneiTel [ anunes 1 0 0
0 | Tepmonn aucrors oopanenmn. Mmetonan ) 0 0 ubmiorexa IOK
https://m.edsoo.ru/ff0ael76
yrJ0Basi CKOPOCTU
10 LlenTpocTpeMuTenbHOE YCKOPEHHE 1 0 0
11 IlepseIii 3akoH HproToHa. BekTop cuiibl 1 0 0 ESS?ﬁ?/(;:ZIazﬁ)?’IS/ﬁanBlZ
12 Bropoit 3akoH HeroTona. 1 0 0 bubnuoreka [IOK
PaBHOfieiicTBYyOIIIAs CHla https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH Herorona. Cynepnosunus cui 1 0 0 bubnuoreka [IOK



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a

https://m.edso0.ru/ff0ae982

14 Pewrenue 3a1a4 Ha IpUMEHEHNE 3aKOHOB bubmuorexa [IOK
HeroTona https://m.edsoo.ru/ff0aeb6c
bubnuorexa [JOK
15 Cuna ynpyrocti. 3akon T'yxa https://m.edscli).ru/fanecaZ
16 Pemenue 3aau no teme «Cusa ynpyroctu»
17 JlabopaTtopHas pabota «OnpeneneHue bubnuorexa [JOK
KECTKOCTH MPYKHHBI» https://m.edsoo.ru/ff0aee28
bubnuorexa [JOK
18 Cura Tperms https://m.edscEE).ru/fanf738
19 Pemenue 3agau no reme «Cuia TpeHUS» bubmuorexa LIOK
https://m.edsoo.ru/ff0afa26
20 JlabopaTtopHnas pabota "Onpenenenue bubmuorexa [JOK
K03 duIMeHTa TpEeHHS CKOJIbKeHUS" https://m.edsoo.ru/ff0af8be
21 Pemenue 3agag o treme "3akonnl HeroToHa. bu6mmoreka [IOK
Cuna ynpyroctu. Cuia tpenus” https://m.edsoo.ru/ff0afb8e
29 Cuna TsKeCTH U 3aKOH BCEMHPHOTO bubnuorexa [JOK
TATOTCHHS. Y CKOPEHHE CBOOOIHOTO MaAeHUs https://m.edsoo.ru/ff0af044
Ypok-koHpepenius "JIBHKeHUE TET BOKPYT
23 rpaBuTaninoHHOTO 1eHTpa (ComHeyHas
cucrema). ['amaktuku"
o4 Pemrenne 3amaq nmo teme "Criia TSHDKECTH U bu6mmoreka [JOK
3aKOH BCEMHPHOI'O TATOTEHHS" https://m.edsoo.ru/ff0af5f8
o5 IlepBas kocMHuUecKasi CKOPOCTb. bubnnorexa [JOK
HeBecoMOCTh | Iieperpy3Ku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepuanbHOW TOYKH.
26 AoOconroTHO TBEpIOE Teno. PaBHOBecHe bu6mmoreka [JOK
TBEPJIOTO TeJIa C 3aKPETUIEHHON OChIO https://m.edsoo.ru/ff0afe36
BpaIlICHUS
27 MowmeHT cuisl. LleHTp TskecTn
o8 Pemenne 3agau mo Teme "MOMEHT CHIIBL. bu6mmoreka [JOK

Hentp TsixkecTn"

https://m.edsoo.ru/ff0b02b4



https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
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https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
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[MoaroToBka K KOHTPOJILHOW paboOTe 1Mo TeMe

bubmuoreka [JOK

29 ;?;;;gzgggﬁzeﬂ::ﬁeme. https://m.edsoo.ru/ff0b0408
0 "Mexammaecnoe tpmene, BuGmorera 10K
Baanmoneiicraue e https://m.edsoo.ru/ff0b06ec
g | oo e oo, S B LOK
HeyIpYToe B3aHMOIeHCTRHE https://m.edsoo.ru/ff0b07fa
32 Pemenue 3a1a4 no Teme "3aKkoH coOXpaHEHUS bubnuorexa [JOK
umIysbca'" https://m.edsoo.ru/ff0b096¢
33 VYpok-koHpepennus "PeakTuBHOE IBHKEHUE
B NPUPOJIE U TEXHUKE"
bubnuoreka [IOK
34 Mexanudeckasi paboTa U MOIITHOCTH https://m.e dsﬁ).ru IFf0b0a84
35 PaboTa cumbl TSOHKECTH, CHITBI YIIPYTOCTH U bubmuorexa [JOK
CHJTBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlabopaTtopHas pabora «OnpeneneHue
36 paboThI CUJIBI TPEHUS TTPU paBHOMEPHOM
JIBUKEHHUH TeJa 10 TOPU30HTAIBHOMN
TTOBEPXHOCTH»
37 Ces3b sHeprun u padoTsl. [loTeHmanbHas
SHEprus
38 Kunernueckas sueprusi. Teopema o bubnunoreka [JOK
KHHETHYECKOM SHEPTUU https://m.edsoo.ru/ffO0b0c32
39 3aKOH COXpPaHEHUS SHEPTUU B MEXaHUKE
40 Jlaboparopnas pabota «3yuenue 3akoHa bubnunoreka [JOK
COXpaHEHHsI YHEPTUI» https://m.edsoo.ru/ff0b12fe
a1 KonebarenbHoe ABMIKEHHE U €TO bu6mmoreka [JOK
XapaKTePUCTUKHU https://m.edsoo.ru/ff0b1858
42 3aryxaromue KoneOaHus. BeiHyXIeHHBIE bubnunoreka [JOK

koJyieOanus. Pe3onanc

https://m.edsoo.ru/ff0b20f0
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43

MareMaTH4ecKuii U NPYKMHHBIM MAsITHUKH

44

VYpoxk-uccnenoBanue «3aBUCUMOCTb IIEPUOJA
KOJIe0aHUH OT )KECTKOCTHU MPYKHHBI K MACChI

rpy3a»

bub6mmoreka [{OK
https://m.edsoo.ru/ff0b197a

45

[IpeBpanienue sHEPrun P MEXaHUYECKUX
KOJIEOaHUAX

46

JlabopaTtopHas pabota «OnpeneneHue
4acTOTHI U IEPUOJAA KOJIEOaHUN MPY>KMHHOTO
MasiTHUKa»

bubmmoreka [{OK
https://m.edsoo.ru/ffOblaec

47

JlabopaTtopHnas pabota «IIpoBepka
HE3aBUCUMOCTH MIepHo/ia KojiebaHuii rpy3a,
IMOJABCIICHHOI'O K HUTHU, OT MaCChI I'py3a»

bubmmoreka [{OK
https://m.edsoo.ru/ff0b197a

48

Mexannueckue BoJiHbI. CBOWCTBA
MEXaHH4eCKUX BOJIH. [IpotonbHbIE U
MOTIEPEYHBIE BOJHBI

bu6moreka [IOK
https://m.edsoo.ru/ff0b21fe

49

VYpoxk-koupepenius "MexaHnUeCKHe BOJHBI
B TBEpJ0oM Tene. CeililcMuyeckue BOJHbI"

50

3Byk. PactipocTpaHneHne 1 OTpaKeHHE 3ByKa

51

VYpoxk-uccnenoanue "Habmronenune
3aBUCHUMOCTH BBICOTHI 3BYKa OT YaCTOTHI"

52

I'poMKOCTBH 3ByKa U BBICOTA TOHA.
AKYCTUYECKHI PE30HAHC

53

Ypok-koHpepeHius "YnpTpa3sByK U
nH(}pa3ByK B MPUPOJIE U TEXHUKE"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroToBka K KOHTPOJBLHOM paboTe MO TeEMe
"3akoHbI coxpaHeHUsl. MexaHn4ecKue
KoJiebaHusl U BOJHBI"

bubmuoreka [JOK
https://m.edsoo.ru/ff0b25f0

55

KonTpoabHnas padora no teme ''3aKkoHbI
coxpaHeHHsl. MexaHn4YecKHe KoJIe0aHus H
BOJIHBI"

56

aﬂeKTpOMaFHI/ITHOC II0JIC.
aﬂeKTpOMaFHI/ITHHC BOJIHBI

bu6mmoreka [JOK
https://m.edsoo.ru/ffOb2abe
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57

CBolicTBa AJIEKTPOMATrHUTHBIX BOJIH

Ypoxk-konpepenuus "llkana
OJICKTPOMArHUTHBIX BOJIH. Hcnoas3oBanne

bubmmoreka [{OK

58 AJIEKTPOMArHUTHBIX BOJIH JIJISI COTOBOM https://m.edsoo.ru/ff0b2fe6
cBs3u"
Vpok-uccnegonanue "M3yucHne CBOMCTB
59 SHI)CKTpOMaFIi[I/ITHI)IX BOHHy::I ITOMOIILIO bubnmorexa LIOK
https://m.edsoo.ru/ff0b2c6¢
MoOuIBHOTO Tenedona"
60 Pemenue 3a1au Ha OTIPEEICHHE 1aCTOTEI
JUTMHBI 3JICKTPOMArHUTHOH BOJTHBI
61 DJIEKTpOMAarHuTHasi MpupoJia CBETA. bu6moreka [IOK
CkopocTh cBeTa. BotHOBBIE CBOMCTBA CBETa https://m.edsoo.ru/ff0b31d0
Uctounuxkm cBeta. IlpsmoanHeiiHoe
62 pacmnpocTpaHeHne CBETa. 3armenus CoHIA U bubmorexa HOK
https://m.edsoo.ru/ff0b3658
JlyHbl
3aK0H oTpaKeHHS cBeTa. 3epkaiia. Pemenue
63 3a7a4 Ha Ir)IpI/IMeHeHlxle 3a1<015a OTPaKEHUS bubmmorexa HOK
https://m.edsoo.ru/ff0b38c4
cBeTa
64 [Ipenomiienne cBera. 3aKOH MPEIOMIICHUS bubmuorexa [JOK
cBeTa https://m.edsoo.ru/ff0b3aea
ITonHoe BHYTpeHHEE OTPaKEHHE CBETA.
65 I/Icnonb30B§{II)/Ie HOJ‘IHOFIZ) BHYTPEHHETO bubmorexa LIOK
https://m.edsoo.ru/ff0b3c5c¢c
OTPAKEHHUS B ONITUYECKUX CBETOBOJAX
JlaGopaTtopHas pabota "VccnenoBanue
66 3aBUCHUMOCTH YTJia IPETOMIICHHUSI CBETOBOTO
Ty4a OT yIJia MajieHus Ha TpaHule "BO3IyX-
crexio""
VYpoxk-koHpepenuus "HcnonapzoBanne
67 MIOJIHOTO BHYTPEHHETO OTPAXKEHUS:
CBETOBO/bI, OIITUKOBOJIOKOHHAS CBS3b"
68 JImuzel. OniTHyeckas cuia JIMH3EI bubmorexa [IOK

https://m.edsoo.ru/ffOb3f2c



https://m.edsoo.ru/ff0b2fe6
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bubmuoreka [JOK

69 [TocTpoenue n300pakeHUH B TNH3AX https://m.edsoo.ru/ffob44da
TOpHAas ta "On HHU
70 giiglcﬁocr)g paacfjg;Hjm g olslillfl?eecxof?l CHUTBI bubmmorexa LHOK
o " https://m.edsoo.ru/ff0b4206
coOuparoniei TUH3LI
el Ypok-koHpepermus "OnTuaeckie TUH30BbIC bubnuoreka [JOK
npudophI" https://m.edsoo.ru/ff0cOa7e
72 I'na3 kak ontuyeckas cucreMa. 3peHue bubmorexa LHOK
) https://m.edsoo.ru/ff0b4684
73 VYpok-konpepenmus "ledpexts! 3penus. Kak
COXpaHUTh 3peHne"”
P KEHU ro cBeTa B CeKTp. OTBITHI
74 H?}J;:o;a (?J'[6Oe>i<1(e)HSIec Cle'IeiTp(;ﬂiHBII)X (;BeTOB bubmorexa LIOK
' ' https://m.edsoo.ru/ff0c0f4c
Jucnepcus ceera
JlabopaTtopnast pabota "OMNBITHI 11O
75 pa3NIoKEHUIO OEJIOT0 CBETa B CIEKTP U bubmuorexa [JOK
BOCIIPHUATHIO [[BETA MPEAMETOB IIPU UX https://m.edsoo.ru/ff0cOe2a
HaOIIOZICHUH Yepe3 [IBETOBbIC (GHIHTPHI"
Ypoxk-npaktukyMm "BosiHOBBIE CBOKCTBA
76 CBeTa: ucriepcusi, UHTephEepeHITUSI U
mudpakims”
77 OmnbiTel Pesepdopaa u mianeTapHast MOJIETb bubmuoreka [JOK
aroma https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Monens atoma bopa
79 Hcnyckanue U MOrjaoneHnue CBeTa aTOMOM. bubnunoreka [JOK
KBanTsl. JInHeiuaTeie CIIEKTPHI https://m.edsoo.ru/ff0c144c
80 Ypok-npaktukym "HabmoqeHue ciekTpoB bubnunoreka [JOK
uCIycKaHus" https://m.edsoo.ru/ff0c1550
81 PangnoakTUBHOCTE U €€ BUIBI Bubmiorexa LJOK
https://m.edsoo.ru/ff0c1672
82 Crpoenue atomHoro siapa. Hykionnas bubnunoreka [JOK

MOJI€ENb

https://m.edsoo.ru/ff0c18ac
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bubmuoreka [JOK

83 PagnoakTuBHBIC TpeBparieHus. 30Tomb
g pespat https://m.edsoo.ru/ff0clal4
Pemenne 3agau o teme: "PannoakTuBHBIC bubmmoreka [{OK

84 " .

MIPEBPALICHUS https://m.edsoo.ru/ff0clb4a

85 [Tepron nomypacmana
Ypok-koHpepenmus "PagnoakTuBHbIC bubmmoreka [{OK

86 " .

M3IYYEeHUS B IPUPOJIC, METUITHHE, TEXHUKE https://m.edsoo.ru/ff0c2126
SnepHble peakiuy. 3aKOHbI COXpaHEHUs bubnnorexa [JOK

87 .
3apsiIOBOTO U MacCOBOTO YHCE https://m.edsoo.ru/ff0c1c58

88 DHeprusi CBS3u aTOMHBIX sifiep. CBsI3b MacChl bubnuorexa [JOK
U SHEPTHU https://m.edsoo.ru/ff0cld7a

89 Pemenwue 3a1a4 o Teme "SnepHbie peaknun”

9 Peakuuu cuHTe3a u neneHus saep. bu6moreka [IOK
Wcrounuku sHepruu CoHIa U 3BE3]1 https://m.edsoo.ru/ff0c1e88
VYpoxk-koudepennus "AnepHas sHEpPreTUKA.

91 JleficTBUSI paIMOAKTUBHBIX HU3TydEeHUN Ha
YKUBBIE€ OpPraHu3Mbl"

[ToaroroBka K KOHTPOJIBHOM paboTe MO TEME

92 "DNeKTpOMarHUTHOE TOJIE. bubmuorexa [JOK
DJIeKTpOMarHUTHBIE BOJIHBL. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
sIBJICHUS "

KonTpoabHasi padbora mo reme
93 "JJIeKTPOMATHUTHOE T0JIe.
JJIeKTPOMAarHUTHbIE BOJIHbI. KBaHTOBBIC
siBJieHus"
[ToBTOpeHue, 0606meHne. JlaboparopHbie bubnunoreka [JOK

94 n L n .
paboTsl 10 Kypcy ""B3auMoaeiicTBre TEn https://m.edsoo.ru/ff0c245a
[ToBTOpenue, 0606menue. Pemenue

95 acqullj{LIX 1/1, Ka‘leCI”J[-IBeHHBIX 3a]a4 1o Teme bubmorexa HOK
%? . A https://m.edsoo.ru/ff0c2572

TeruroBbIe MPOLECCHI
9% [ToBTOpenue, 06061menue. Pemenue bu6mmoreka [JOK

PACUYCTHBIX U KaUCCTBCHHLIX 3a1a4 110 TCMC

https://m.edsoo.ru/ff0c2a22



https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22

"KII/I TeruioBbIX ABUTATENICH"

[ToBTOpenue, o6o0menue. Pemenne

97 pacueTHBIX U KAUECTBEHHBIX 3a]1a4 110 TEME 1 0 bubmmorexa LHOK
" " https://m.edsoo.ru/ff0c2b30
KII/] snexTpoycTaHOBOK
98 [ToBTOpenue, o6obmenue. Jlabopatopusie 1 1 bubmmoreka [IOK
paboTsl 110 Kypcy "CBeToBbie sBICHUS" https://m.edsoo.ru/ff0c2c52
99 iiiiggaz{ﬁz’:e%: %Ziﬁibfigzgjl}feHHﬂ B 1 0 bubmmorexa [TOK
" https://m.edsoo.ru/ff0c2d6a
MEXaHUKe
100 [ToBTOpenue, 0606menue. Pabora c 1 0 bubnuorexa [JOK
tekctamu 1o teme "Kosiebanus u BOJHBI" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, 0606menue. Pabora c 1 0 bubnuoreka [IOK
Tekctamu 1o TeMe "CBeToBbIe siBIICHHS" https://m.edsoo.ru/ff0c3044
[ToBTOpenue, o6o6menue. Pabora ¢
102 TekctaMu 1o Teme "KBaHToBast u sinepHas 1 0
¢buzuka"
OBLIEE KOJIMYECTBO YACOB I10 102 34

I[TPOTPAMME



https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044
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