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Pabouas nporpamma Bocnutanusa MAQY COII

Conepxanne IIporpamMmbl HampaBieHO Ha (POpPMHUPOBAHUE ECTECTBEHHO-HAYYHOW TI'PaMOTHOCTHU
yUAIIUXCSl M OpTaHU3alMI0 W3y4eHHs (QHU3UKUM Ha JEATEIbHOCTHOM OCHOBE. B Hel yduTHIBAIOTCS
BO3MOXXHOCTH TipenMera B peanmmsarnuu Tpeboanmii ®I'OC OOO K miaHUPyeMBbIM JTUYHOCTHBIM H
METaNpeIMETHBIM pe3ylbTaTaM OOYyYeHHUs, a TaKKe MEXIPEIMETHBIE CBS3M E€CTECTBEHHO-HAYUHBIX
y4eOHBIX IPEIMETOB Ha YPOBHE OCHOBHOI'O 00IIEro 00pa3oBaHMUsL.

B mporpamme orpenenstoTcsi OCHOBHBIE eI M3y4yeHHUs (U3UKU Ha YpPOBHE OCHOBHOIO OOIIETro
oOpa3oBaHMs, IUIAHUPYEMbIE PE3yNbTaThl OCBOCHUSA Kypca (U3MKH: JUYHOCTHBIC, METaIllpelIMETHBIE,
npeaMeTHBIC (Ha 6a30BOM YPOBHE).

[IporpaMMa ycTaHaBIIMBaeT pacrpeziesieHne yueOHOro Marepuaa 1no rojgamMm ooydeHus (1o Kjiaccam),
IpeIaracT IMPUMEPHYIO IOCIEAOBATEIIBHOCTh H3Y4YEHMS TEM, OCHOBAHHYIO Ha JIOTMKE Ppa3BUTHUSA
IIPEIMETHOIO COJEpKAaHUS M Yy4Y€TE BO3PACTHBIX OCOOEHHOCTEH ydalluxcs, a TakkKe IpUMEpPHOE
TEMAaTHYECKOE IUIAHUPOBAHKE C YKA3aHUEM KOJMYECTBA YACOB HA U3YYEHHUE KaKIOM TEMBbI U IIPUMEPHOMN
XapaKTePUCTUKON yueOHOU JNEeSATENIbHOCTH YYalluXcs, peaJu3yeMoi IPU U3YYEHUH ITUX TEM.

[Ipu pazpaborke pabouell mporpaMmbl B TEMATHUECKOM IIJIAHUPOBAHUHM JOJDKHBI OBITH YYTEHBI
BO3MOXXHOCTH HCIOJIb30BaHUSl SJEKTPOHHBIX (IU(POBBIX) 00pa3oBaTEIbHBIX PECYPCOB, SBISIOIIUXCS
y4eOHO- METOAMYECKHMMH MaTepuajaMu (MYyJIbTUMEIUNHHBIE MPOrPaMMBI, AJIEKTPOHHBbIE YYEOHHKU H
3aJJaYHHUKH, SJCKTPOHHBbIE OMOIMOTEKH, BUPTYalIbHbBIE JIA0OPATOPHH, UTPOBBIE MPOrPAMMBbI, KOJUICKIIHH
U(POBBIX  00Pa30BATEIBHBIX PECYpPCOB), PEATH3YIOMUX JUJAKTH4YecKue Bo3MokHocTH UKT,
coJIep’KaHue KOTOPBIX COOTBETCTBYET 3aKOHOJATENILCTBY 00 00pa30BaHUU.

OO0mas xapakTepucTHKA y4eOHOro npeamera « Dusuka

Kypc ¢pusnkn— cucteMoo0pa3yromuil Ui eCTeCTBEHHO-HAyYHbIX Y4E€OHBIX HPEAMETOB, MOCKOJIBKY
¢u3nyeckue 3aKOHbI JeKaT B OCHOBE IIPOLIECCOB M SIBJIECHUH, M3y4daeMbIX XHMUeEl, Ouosorue,
acTpoHOMHEH U (Qu3nueckoi reorpadpueii Puszuka — 3TO NpPeAMET, KOTOPBHIH HE TOJBKO BHOCUT
OCHOBHOHM BKJaJl B €CTECTBEHHO-HAyYyHYI0 KapTHHY MHpa, HO M IIpeJoCTaBiseT HauOojiee SCHbIE
oOpa3ipl NMPUMEHEHHs] HAYYHOIO METOJa MO3HaHUA, T € CHoco0a MOJIy4eHHUsl JOCTOBEPHBIX 3HAHUHN O
mupe. Hakonen, ¢usmka — 53TO mnpeamer, KOTOPBIA Hapsaxy C JIPYTMMH €CTECTBEHHO-HAayYHBIMU
IpeIMeTaMu JI0JKEH J1aTh NIKOJIbHUKAM IPEICTaBICHUE 00 YBIEKAaTEIbHOCTH HAyYHOTO UCCIIEI0OBAaHUS U
PaZloCTH CaMOCTOSITEJIBHOTO OTKPBITUS HOBOT'O 3HAHUS

OnHa U3 IIaBHBIX 33J1a4 (PU3MUECKOTO 00pa30BaHUs B CTPYKType 0011ero oopa3oBaHUsl COCTOUT B
(hOopMUPOBaHNUH €CTECTBEHHO-HAyYHOM TIpaMOTHOCTM M HHTEpeca K HayKe Y OCHOBHOM MaccChl
oOyyJaromuxcs, KOTopble B JanbHedIIeM OyAayT 3aHsAThI B CaMbIX pa3HOOOpa3HbIX cdepax
nearenbHocTH. Ho He mMeHee Ba)KHOHM 3ajauel SIBJISIETCS BBIABICHHE U IOJATNOTOBKA TAJAHTIMBBIX
MOJIOABIX JIFOJIEH I TPOJOJKEHHUSI 00pa30BaHUs U alibHENIIeH podecCHoHaNIbHON AeATeIbHOCTH
B 00JIACTH €CTECTBEHHOHAYUYHBIX MCCIEIOBAHMW M CO3JaHUM HOBBIX TexHosioruid. CoriacHo
MPUHATOMY B MEXIyHAapOJHOM COOOIIECTBE ompeaeseHnIo, «EcTecTBeHHO-Hay4YHass TPaMOTHOCTh —
3TO CIIOCOOHOCTHb 4YeJIOBEKa 3aHUMaTh aKTHUBHYIO TPa)KJaHCKYIO TMO3UIMI0 IO OOIIECTBEHHO
3HAYMMBIM BOIMpPOCAaM, CBSI3aHHBIM C €CTECTBEHHBIMM HAyKaMH, U €r0 TOTOBHOCTb MHTEPECOBATHCS
€CTECTBEHHO-HAyYHbIMU uJesAMU. HaydHO TIpaMOTHBII 4YE€IOBEK CTPEMMTCS Y4YacTBOBaTb B
apryMEHTHPOBAHHOM OOCYXKIEHHUM MpOOJeM, OTHOCSIIMXCS K €CTECTBEHHBIM HayKaM H
TEXHOJIOTHSM, 4TO TpeOyeT OT HEro CIEIYIOINX KOMIETEHTHOCTEH:

® Hay4HO OOBSICHSITH SIBJICHMUS,

® OLIEHUBATh U MOHUMATh OCOOCHHOCTH HAyYHOI'O UCCJIEJOBAaHUS,

® UHTEpNPETUPOBATh JaHHbIE M MCIOJIb30BaThb HAy4yHbIE JOKa3aTeNIbCTBA MJI IOJTYYECHHUS
BBIBOJIOB»



N3yuenne  ¢u3ukn  cnocoOHO  BHECTHM  pelialomuii  BKJIag B (popMHUpOBaHHE
€CTECTBCHHO-HAYYHONUTPAMOTHOCTH OOYYaFOIITUXCS.
MecTto yuedoHOoro npeamera «®Pu3suka» B yueOHOM IJIaHE

B cootBercTBuu ¢ ®I'OC OOO dusuka siBiseTcss 00s3aTSIBHBIM IPEIMETOM Ha YPOBHE OCHOBHOTO
obmiero obpazoBanus. J[aHHas mporpaMMa IpeaycMaTpuBaeT U3ydyeHue PU3MKU Ha 6a30BOM ypoBHE B
o0béMe 238 yaca 3a Tpu roga oOydeHus o 2 4 B Heleo B 7 U 8 Kjaccax | 1o 3 4 B Heneso B 9 kiacce.
B temarnyeckom IuiaHupoBaHMU 171 7 U § KJIACCOB MPEAINOiaraeTcsl pe3epB BPeMEHH, KOTOPBIN yUUTENb
MOJKET UCTIOJIB30BaTh M0 CBOEMY YCMOTPEHHUIO, a B 9 KllacCce — MOBTOPUTEITHHO- 0000IIAIOIIHIA MOTYIIb.

1.COAEPKAHUE YYEBHOI'O IPEJIMETA
«DU3UKA»

7 KIIACC

Pa3nes 1. ®u3nka u e€ poJib B IO3HAHUHN OKPY’KAIOIIEro MUpPa

®dusuka — Hayka O mpupoje. fIBieHus NpUPOAbl (IJIEMEHThl COAEpKAHMS, BKIIOYAIOIIHNE
MEXIIpeIMETHbIe CBs3M). DuU3MUecKue sBICHHUS: MEXaHWYECKHEe, TEeIUIOBbIE, 3JIEKTPHUECKUE,
MarHuTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BenuuuHBL. PasmepHocTh. Emmuunel  ¢usmveckux BenwmuuH. M3Mepenue
¢u3nueckux BeJWYMH. DTanoHsl. Pusnueckue npubopsl. Llena nenenus. IlorpemHocts U3MepeHU.
IIpaBuna Oe3omacHoro Tpyna npu pabore ¢ JjabopaTOopHbIM 0OOpyqoBaHUEM. MexayHapoHas
cucrema equnull. [lepeBon BHecucTteMHbIX enquHul B enuHuLbl CH.

Kak ¢u3uka u apyrue ecrecTBEHHbIE HayKH M3Yy4aloT Ipupoay. EcTecTBeHHO- HAy4YHBIH METO]
NO3HAHUA: HAOJI0JIeHHEe, MOCTAHOBKAa HAay4YHOI'O BOIPOCA, BBIIBHKEHHE TUIIOTE3, 3KCIIEPHUMEHT I10
IpOBEpKE TuUIOoTe3, OOBsICHEHHWE HabmogaeMoro sBieHus. OnucaHue (U3NYECKUX SBICHUH C
IIOMOUIBIO MOJIEJIEH.

Llemoncmpayuu
MexaHnuyeckue, TEIUIOBBIE, JJEKTPUYECKUE, MAarHUTHBIC, CBETOBBIC, 3BYKOBBIEC SIBJICHUS.
dusznueckue mpuoOpPsI U MpoIleTypa MPSIMbIX U3MEPEHHM aHAJIOTOBBIM U ITU(PPOBBIM MPUOOPOM.

Jlabopamopmwvie pabomol u onvimol

OnpeneneHve 1EHbl JENEHHUS IIKAJIbl W3MEPUTENIBHOIO IMpuodopa.

N3mepenne paccTOsSHUN.

N3mepenne mmmomanu wu oObéMa. MeTon maneTKH.

N3mepenne BpeMeHHU.

N3mepenne o00bEéMa IKUAKOCTM W TBEPAOro  Tela.

Omnpenenenue pa3mMepoB ManbIx Tesl. MeTon psIoB.

[IpoBeneHue umcciaenoBaHus MO IMPOBEPKE TUIIOTE3BI: JNAJbHOCTH IOJETA IIAPUKA, MYIIEHHOTO
TOPU30HTANIBHO, TEM OO0JIbIIIE, YeM OOJIbIIe BHICOTA ITyCKa.

Paznen 2. IlepBoHavabHbIe CBeIeHUS 0 CTPOEHHH BellleCTBA

CrtpoeHue BemiecTBa: aToMbl W MOJIEKYJNBI, UX pa3Mepbl U Macchl. ONBITHI, JOKa3bIBaloOIINE
JMCKPETHOE CTPOEHHUE BEIIECTBA.

JIBmxeHue yactull BemecTBa. CBA3b CKOPOCTHU ABMXKEHUS YacTHUIL C TeMIiepaTypoil. bpoyHoBckoe
neuxenue. uddysus. BzaumonelicTBre yacTull BeecTsa: NPUTSHKEHNE U OTTAIKMBaHUE.

ArperaTHble COCTOSIHUS BEIIECTBA: CTPOEHUE ra30B, KUAKOCTEH U TBEPABIX (KPUCTAJUIMUECKUX )
Ten. B3auMoCBS3b MEXKIy CBONCTBAMHU BELIECTB B Pa3HbIX arperaTHbIX COCTOSHMSIX U UX aTOMHO-
MOJIEKYJISIPHBIM CTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN BOJIBI.

Llemoncmpayuu



HaGmronenne OpoyHOBCKOTO JBWKeHUs. HaOmronenue

maddyzun.

Habmronenue SBJICHHH,  OOBSCHSIOIIMXCS MIPUTSHKCHHEM WIH OTTAJIKHBAHHUEM
YaCTHI] BEIIECTBA.

Jlabopamopnule pabomvi u onvimol
Onenka nuameTrpa aroMa METOAOM psoB (¢ ucnoib3oBaHueM ¢ortorpaduii). OnbITE 1O
HaOJTIO/ICHUIO TETUIOBOTO PACHIMPEHUS Ta30B.
OnbIThI IO OOHAPYKEHUIO IEUCTBUS CUII MOJICKYJISIPHOTO MPUTSHKCHHUS.

Pa3znen 3. /IBu:keHne U B3anMoaeiicTBHe TeJl

Mexanunueckoe neuxkeHue. Ilyte u nepemenienue. PaBHOMEpHOE U HEPABHOMEPHOE JIBUKEHHE.
CBoOoiHOE MasieHne Kak MpuMep HepaBHOMEPHOTo JIBKeHUs Tes. CkopocTh. CpenHsis CKOPOCTh Ipu
HEpPaBHOMEPHOM JBUKEHUHU. Pacuér myTu u BpeMEeHH JIBH>KEHUS.

I'padbukn  3aBUCHMMOCTE BETWYMH, OIUCHIBAIOIIMX JBIKeHHe. OOmue mnoHsATus 00
OTHOCHUTEJIbHOCTH ABMXKeHUs. ClI0)KEHNE CKOPOCTEN AJI TEJl, ABMXKYIIUXCS apauIeTIbHO.

SIBnenue uHepuMM. 3aKOH MHEpLMH. B3anMopelicTBrue Ten Kak NpUYMHA U3MEHEHHUS] CKOPOCTHU
IBIKEHHUST Tesl. Macca Kak Mepa MHEpPTHOCTH Teja B IOCTYNATEeIbHOM JABM)KEHUHU. [IMOTHOCTH
BemiecTBa. CBs3b MJIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B eIMHUIE 00bEMa BemiecTBa. CMECH | CILIaBHI.
[ToBepxHOCTHAsI U TMHEWHAs JIOTHOCTb.

Cuila kak xapakTepucTuka B3aumopeicTBus Ten. Cuna ynpyroctd u 3akoH ['yka. M3mepenue
CUJIbl C TIOMOLIBIO JIMHAMOMETpA. SIBJIEHHE TATOTEHHS W cuia TsokecTh. Cuila TSKECTH Ha JPYrux
mwiaHerax. Bec Tenma. Hesecomocth. CroXeHHE CHUJI, HaIlpaBIECHHbIX 1O OAHOM MPAMOIL.
PaBnogeiicTByromas cui. Cuna tpenus. TpeHue cKolbXeHUs U TPEHHUE MTOKOsl, Bsi3Koe TpeHue. Tpenue
B [IPUPO/JIC U TEXHHKE.

Jlemoncmpayuu
HaGmronenne MexaHM4ecKoro JIBYDKCHHS Tena. M3MepeHue
CKOPOCTH  TPSMOJIMHEHHOro JBWXeHHs. HabmioneHnue
SIBJICHUSI UHEPLIWH.
HalGmronenne u3aMeHeHust CKOPOCTH TIpH B3auMoeicTBUU Tesl. CpaBHEHHE
Macc IO B3aUMOJICVUCTBUIO TET.
CnoxxeHue cuJjl, HalmpaBJIEHHbIX IO OJTHON MPSIMOM.

Jlabopamopnvie pabomoi u onvimol
OnpeneneHne CKOPOCTH PAaBHOMEPHOTO [BMKEHHS (IIApHKa B IKUIKOCTH, MOJEIH DIEKTPHYECKOTO
aBTOMOOWJIS M TaK JaJiee).

Omnpenenenue cpeiHel CKOPOCTH CKOJIbKEHHs Opycka WM HIapuKa 110 HAKIIOHHOM MIOCKOCTH.

Omnpenenenue NIO0THOCTH TBEPAOTO TENA.

OnbITHl, JI@MOHCTPUPYIOIIME 3aBUCHUMOCTb  PACTSDKEHUs  (Iedopmanuu) MOPYKHHBI  OT
MIPUIIOKEHHOMN CHIIBI.

OHBITBI, ACMOHCTPUPYIOIIHUE 3aBUCHUMOCTb CHJIbBI TPCHHA CKOJBXCHUSA OT CHUJIbI JABJICHUSA U
XapaKkTepa CONMPUKACAOIIUXCA HOBCpXHOCTCﬁ.

Pa3nen 4. JlaBiieHue TBEPABIX TeJl, ;KUAKOCTEN U ra3oB

HNasnenue. Cuna naBneHus. CriocoObl YMEHBIICHHS] U yBEJIMUEHUS JaBjicHUs. JaBieHue rasa.
3aBUCHMOCTH JIaBJICHUS Ta3a OT 00bEMa W Temmeparypsl. llepenaya naBieHus TBEPABIMU TEJAMU,
KUAKOCTAMHU U razamu. 3akoH [lackans. [IHeBMaTHueckre MalllvHBL.

3aBUCHUMOCTh JIaBIEHUS JKUJIKOCTH OT TIyOMHBI TorpyxkeHwus. [mapocraTudeckuili mapamokc.
CooOmraromuecss cocyabl. ['mapaBiandeckue MexXxaHU3MBI. VCMonb30BaHHWE BBICOKUX JABJICHHN B
COBPEMEHHBIX TEXHOJOTHAX. Y CTPOMCTBO BOJOIPOBOIA.

Atmocdepa 3emnu u atMochepHoe naBieHue. [IpuunHbI CyliecTBOBaHUS BO3IYIIHON 000J0UKH
3emum. Omweit Toppuuenmu. M3mepenne aTtmMochepHOro IaBiIeHUS. 3aBUCHUMOCTH aTMOC(EPHOTO



JaBJICHUSI OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubops!l a1 u3mepeHus: atMocepHOro JaBieHHUS.

JleiicTBHE KUIKOCTH U ra3a Ha NOTpyXEHHOE B HUX TeJo. BelTankuBatomnias (apXxuMe0Ba) cuia.
3akoH Apxumena. YCIOBHE BO3HMKHOBEHHS BBITAJIKMBAIOIIECH (apXUMEIOBOM) CHUJIbI, MOJTEKAHUE.
[InaBanue Ten. Bo3ayxornnaBaHue.

Jlemoncmpayuu

3aBUCHMOCTh JaBJeHUsl Tra3za oT TemriepaTypsl. [lepemaua

JABJICHUS KUJKOCTBIO U Fa30M.

CooOmaromuecs COCY/JIBI.

I'mppasinueckuii npecc.

[IposiBnenue aeiictBust atmochepHoro nasieaus. CugoH.

3aBUCHMOCTh BBITAJIKUBAIONICH CHJIBI OT 00BEMa TOTPYKEHHOW B KHUIAKOCTh YacTH Tela U
IJIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAIKMBAOLIEH CUJIbI BECY BBITCCHEHHOW KUIKOCTH.

VYcnoBue — maBaHMs  TeN:  IUIaBaHUME WM IIOTPY)KEHHE TEeJI B 3aBUCUMOCTHU
OT COOTHOILICHUS TJIOTHOCTEHN TEJA U AKUIKOCTH.

Jlabopamopmwvie pabomoi u onvimsl

HccnenoBanne 3aBUCHMOCTH Beca Tela B BOJAE€ OT 00bEMAa MOTPYXKEHHOH B KUIKOCTH
YacTH Tea.

OmnpenencHre BBHITATKABAIONICH CHIIBI, JCHCTBYIOIICH Ha TEJNO, MOTPYXEHHOE B JKUIAKOCTH.

[IpoBepka HE3aBHCHMOCTH BBITAJIKUBAIOIICH CHIIBI, JICHCTBYIOIIEH Ha TEJNO B XKHIKOCTH,
OT Macchl Tena.

OnbIThl, AEMOHCTPHPYIOIINE 3aBUCHMOCTh BBITAIKHBAIONICH CHIIBI, JCHCTBYIOIICH Ha TEIO B
XKHUJIKOCTH, OT 00bEMa MOTPYKEHHOM B HJIKOCTh YaCTH TEJIa U OT INIOTHOCTH JKUJIKOCTH.

KoncrpyupoBanue apeomerpa WIM KOHCTPYHPOBaHHME JIONKM UM ONpeAelieHHe  eé
TPY30IIOABEMHOCTH.

Pa3nen 5. Pabota u MoOIIHOCTB. JHEpPrus

Mexanudeckasi paboTa JUIsl CWJI, HampaBJICHHBIX BJOJb JIMHUH TEPEMEIICHHS.
Mo1HOCTb.

IIpocTble MeXaHU3MBI: pblYar, BOPOT, OJIOK, MOJMCIIACT, HAKJIOHHAS IUIOCKOCTh, HOXHUYHBIN
MexaHu3M. MomeHT cwibl. PaBHoBecue pbruara. IIpaBmiio MomeHToB. IlpumeHnenue mpaBuia
paBHOBecHsI pblyara K 010Ky. «3oio0Toe npaBuio» Mexanuku. KIIJ[ mpocteix mexanu3moB. [IpocTsie
MEXaHU3MBI B OBITY, TEXHHUKE, )KUBBIX OPTaHU3MaX.

Mexanunueckas sHeprusi. Kunernueckas u notreHuuanbHas sHeprus. [IpeBparienue ofHOro Buja
MEXaHUYECKOM SHepruu B Apyroi. 3aKOH COXpaHEHMs U MPEBPALICHUS SHEPTUU B MEXAHHUKE.

Llemoncmpayuu
[IpuMepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomwi u oneimur  VccnepoBaHue

ycinoBuil paBHOBecusi pbruara. Msmepenme KII/]

HAKJIOHHOH IUIOCKOCTH.

W3yuenune mnpaBuia pelyara Jjis HOJBM)KHOTO M HemoABkHOro OsiokoB. Ompenenenue KIT/I

MOJIBUKHOTO U HEMOABHKHOTO OJI0KA.

Omnpenenenue pabOThl CHUJIBI YNPYTOCTH MPH MOABEME TPY30B MPU IMOMOIIM IOJABHKHOTO
610Ka.

W3yuenne 3aKkoHa COXpaHEHUSI MEXaHUYIECKON SHEPTUH.

8 KJIACC

Pasngen 6. TemioBblie ABJICHUSA
OCHOBHBIE TOJOKEHUSI MOJIEKYJISIPHO-KMHETHUYECKOM TEeOpUHM CTPOEHMs BellecTBa. Macca u



pa3Mepsl aTOMOB M MOJEKYyd. OIBIThl, NOATBEPKIAIONINE OCHOBHBIE IIOJOXKEHUS MOJIEKYJISIPHO-
KMHETUYECKON TEOPHH.

Mopnenu TBEPAOTro, XKHIKOTO W Ta3000pa3HOTO COCTOSIHMI BemlecTBa. Kpucrammudeckue u
amop¢ubie Tena. ['paden — HOBBI MaTepuan JUisi HOBBIX TEXHOJOTHHA. TEXHOJIOTHHU TMOy4eHUs
UCKYCCTBEHHBIX aiMa30oB. OOBsSCHEHHE CBOWCTB Ta30B, XHUJIKOCTEW W TBEPABIX TEI HAa OCHOBE
MOJIOKEHUH  MOJIEKYJISIPHO-KUHETUYECKOM TeopuH. [loBEepXHOCTHOE HATSHKEHHE, CMadyUBaHUE,
KalWUISIpHBIE sIBIeHUs. TernaoBoe paclIupeHue U cxaThe. 3aBUCMMOCTh JaBJICHHUS raza oT 00béma,
TEMIIEpaTyphl.

Temneparypa. CBsA3b TeMIEpaTyphbl CO CPEAHEN KMHETUYECKON HEPTrUueil TErIOBOro ABUKECHUS
yacTull. TemneparypHble ILIKaJIbI.

Buytpennsas osHeprus. CnocoObl H3MEHEHHs BHYTPEHHEW »JHEpPrUM: TeIulonepenada u
coBepieHHe paboThl. Bunapl Temonepenauu: TEIIONPOBOIHOCTh, KOHBEKIIHS, H3IydeHHe. Buabl
TEIUIoNEepelauy B IPUpPoIe U TexHuke. HeoOpaTuMOCTh TEMIOBBIX MPOLIECCOB.

KonnuectBo TemnoThl. VYaenbHas TEMIOEMKOCTb BeIIeCTBAa. TemaooOMeH U TEeIIOoBOE
paBHoBecue. 3akoH HproToHa-Puxmana. YpaBHeHue TemioBoro 0anaHca.

[InaBnenue M OTBEpAECBAHHE KPUCTAUIMYECKHX BEIIECTB. YIEIbHAas TEIUIOTA IUIaBJICHUS.
[TapooOpazoBanue u konaeHcanus. Mcmnapenue. Kunenue. VYaenbHas TeruioTa mnapooOpa3oBaHUS.
3aBUCHUMOCTb TEMIIEPATyphbl KMIIEHUS OT aTMOC(epHOro naBieHus. HachlllieHHbI 1 HEeHACHIIEHHBIN
nap. Brnaxxnocts Bo3ayxa.

OHeprus ToIUIMBA. Y A€IbHAs TEIJI0Ta CTOPAHUS.

[Tpuntuns! padoTe! TermoBbix Asurateneii. KI1J| TemmoBoro nurarens. TemoBble ABUraTend U
3al[MTa OKPYKaroIIe cpeabl. TeroBble MOTEPU B TEIIOCETSIX.

3aKOH COXpaHEHUs U IIPEBPALLCHNS] DJHEPTUN B MEXAHUYECKUX U TEIUIOBBIX MTPOLECCAX.

Jlemoncmpayuu
HaGmonenne OpoyHOBCKOro JBrkeHus. HaOmroneHue
b y3un.
HaGroieHne SBICHMIA TOBEPXHOCTHOTO HATSOKEHUS, CMAYUBAHUS U KAITWJUISIPHBIX SIBIICHUM.
Habmtoienue TernioBoro pacuimpeHus Ted.

N3menenne JABICHHUs  rasa IpU  H3MEHEHHH o0béMa M HarpeBaHUU WIH
OXJIQKICHUU.

[IpaBuna m3mepeHus temieparypbl. Bujbl

TEIUIONEPEIaYHt.

OxJaxieHre pu COBEpIIEHUH padOThI.

HarpeBanue npu coBepiieHMM pabOThl BHEIIHUMH cuiamu. CpaBHEHHE
TEILNIOEMKOCTEN Pa3INYHbIX BELIECTB.

HabntoneHnue kunexusl.

HaGntoneHue mocTOsSHCTBa TeMIlepaTypbl NpU IUIaBIEHUU. Mojenu
TEILIOBBIX JBUraTEIICH.

Jlabopamopuwsie pabomubl u onvimol
OnbITH O OOHAPYKEHHUIO NEUCTBUS CHUJI MOJIEKYISIPHOTO MPUTSKeHUs. OMBITH 1O
BBIpAIIMBaHUIO KPUCTAIJIOB IOBAPEHHOM COJIM HITH caxapa.
N3mepenune teMriepatypbl HpH TOMOIIH KHJIKOCTHOTO TEPMOMETPa M JAaTYMKa TEMITEPaTyphL.
OnbITH 110 HAOMIOJIEHUIO TETJIOBOTO PACHIMPEHUS] Ta30B, JKUIKOCTEH W TBEPMBIX

TeI.
Omnpenenenue NaBiaeHMs BO3IyXa B OaJUIOHE MITPHUIIA.
HccnenoBanne 3aBUCMMOCTH JIaBJICHHSI BO3AyXa OT ero oOnéma u TemmepaTrypsl. lIpoBepka
THITOTE3bI JINHEHHON 3aBUCHMOCTH JUTMHBI CTOJIONKA JKUJKOCTH B TEPMOMETPHUYECKOW TpPyOKe OT
TEMIIepaTyphI.



HaGntonenne M3MeHEHUs1 BHYTPEHHEH SHEPrHM Tejla B Pe3ysbTaTe TEIUIONepenayd U paboThl
BHEILIHUX CHIIL.
HccnenoBanue sBI€HUs TEI000MEHAa IPU CMEUIMBAHUU XOJOJHOW M ropsyei BOIBL

Omnpenenenue KOJIUYECTBA TEIUIOTHI, MOJIyYEHHOTO BOAOU npu  TeriooOMeHe ¢
HarpeThiM METAUIMYECKUM IIUIHHAPOM.

OrnpezenieHre MOIIIHOCTH TEIIOBBIX MOTEPh (3akoH HeloToHa-Puxmana). OnpeneneHue yaenabHOM

TETJI0EMKOCTH BEIIECTBA.

HccnenoBanne mnpouecca ucnapenus.  OmnpeneneHue

OTHOCUTENIPHOM  BI@XHOCTH  Bo3ayxa. OmpezneneHue

yIEJIbHON TETUIOTHI IUIABJICHUS JIbJA.

Paznes 7. DiiekTpryeckre 1 MATHUTHBIE SIBJICHUSI

Onexrpuzanus Ten. JIBa poia 3JIEKTpUUECKUX 3apsiioB. B3aumopelicTBuE 3apsKEHHBIX Tell.
3akon Kynona.

Onexrpudeckoe rmnosie. Hampspk€HHOCTh 3nexTpuyeckoro mnosst. I[lpuHnun cynmepno3unuu
JJIEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenu snexTpuyeckux 3apsioB. DJIEMEHTapHBIA 3eKTpuueckuil 3apsan. CTpoeHue aroma.
[TpoBOAHMKY, TUANEKTPUKU U TIOJYIIPOBOJHUKU. 3aKOH COXPAHEHHUS AIEKTPUUYECKOTO 3aps/a.

DNeKTpUYECcKUil TOK. Y CIIOBHSI CYILIECTBOBAHUS 3JIEKTPUYECKOI0 TOKA. VICTOUHHUKH TOCTOSIHHOTO
ToKa. JefCTBUS 3IEKTPUYECKOro TOKa (TEIUIOBOE, XMMUYECKOE, MarHUTHOE). DJIEKTPUUECKUI TOK B
MeTalax, KHUJIAKOCTAX U ra3ax.

Onexrpudeckas nenb. Cuia Toka. DJIEKTPUUECKOE HAIpsDKEHHE. AMIEPMETpP U BOJIBTMETP B
LENH MTOCTOSIHHOTO TOKa. CONpOTHBIIEHUE NTPOBOJHUKA. Y IEIbHOE CONPOTUBJICHUE BEIECTBA. 3aKOH
Owma 1 yuyactka nenu. IlocienoBatensHoe 1 napajuienbHoOe coeiuHeHre npoBoaHukoB. J/C B nenu
NOCTOSHHOTO TOKa. 3akoH Owma mms monmHoW wuernu. IlpaBunma Kupxroda. Pacuér mpoctbeix
ANEKTPUYECKHUX Leneil. Hennuelnbie 31eMEeHTBI.

PabGora u MOIIHOCTb 3neKTpuyeckoro Toka. 3akoH Jlxoyns-JleHua. DiekTpuyeckue Lenu U
NOTPEOUTENH IEKTPUUECKOI 3Heprun B ObITy. KOopoTkoe 3aMbIKaHMeE.

ITocTostHHBIE MarHUTHL. B3anumoeiicTBre NOCTOSHHBIX MAarHUTOB. MarHuTHoe mnosie. MarHuTHoe
noJie 3eMJIM M €r0 3HaueHue JUIsl )kU3HU Ha 3emute. OnbIT OpcTtena. MarHuTHOE 1OJIE dJIEKTPUUECKOTO
Toka. OnelT Amnepa. [IpuMeHeHHe 3JIeKTpOMarHuToB B TeXHUKe. [leificTBue MarHUTHOro MO Ha
IIPOBOAHMK C TOKOM. Cmita AMIiepa U OnpeesIeHne e€ HallpaBIeHHsl. DJIEKTPOIBUraTeNb TOCTOSHHOTO
ToKa. Mcnonb3oBaHue 31€KTPOABUTATEIEH B TEXHUUECKUX YCT-POMCTBAX U HA TPAHCIIOPTE.

Oneitel  ®apaned.  fIBneHue  anekTpomMarHuTHoW — umHAykuuu.  IlpaBuwio  Jlenna.
OnextporeHeparop. CrnocoObl MOJIYYEHHS  HJIEKTPUUECKOW HSHEPruu. JEKTPOCTAHIMM  Ha
BO300HOBJISIEMBIX HMCTOYHUKAX OJHEPrUU. OKOJIOTMYECKHE TMpoOJIeMbl 3HEPreTHKH. TOIUIMBHBIC
3JIEMEHTHI U HJIEKTPOMOOHIIH.

Llemoncmpayuu
DJIeKTpu3anus Tedl.
JIBa poaa 3JIEKTPUYECKHUX 3apsAI0B U B3aUMOICCTBUE 3aPSKEHHBIX TE. Y CTPOIMCTBO U ICHCTBHE

QJICKTPOCKOIIA.

DneKkTpocTaTu4YecKas HHIYKIHSI.

3aKOH COXPAHEHUS SJEKTPUUECKUX 3apsIO0B.

MonenrpoBaHuE CUIOBBIX JIMHUHN 3JEKTPUUYECKOTO MO ¢ TIOMOIIBI0 OYMasKHBIX CyATaHOB.
[IpoBomHMKK W AWANIEKTPUKHU. McTOUuHUKH

TIOCTOSTHHOTO TOKA. HevictBus

AIEKTPUIECKOTO TOKA. DJIEKTPUUYECKUN TOK

B )KUIAKOCTH. ['a30BBIi pa3ps.



W3mepenue cuibl TOKa aMIIEPMETPOM.

W3MmepeHne DIIEKTpUYECKOrO HamNpsDKEHUs BOJIBTMETpOM. Peoctar u

MarasuH COIPOTUBIICHUM.

B3anMozeincTBre NOCTOSHHBIX MATHUTOB.

MoznenpoBaHue HEBO3MOXKHOCTH Pa3JelcHUs MIOJIIOCOB MarHuta. MonenupoBaHue
MarHMTHBIX MTOJIEN IOCTOSIHHBIX MATHUTOB.

OnbIT Dpcrena.

MarauTHo€ 1oJje Toka. DJIEKTPOMAarHur.

JleficTBe MarHWUTHOTO TOJISI HA TPOBOJHUK C TOKOM. DJIEKTPOJBUTATEh
IMOCTOSIHHOT'O TOKA.

OnbiTel @apajes.
DIEKTPOTEHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopuvie pabomobl u onvimsl
OnbIThl 1O HAOIOJCHUIO DJICKTPU3AIMU TEJI TMpPH CONPHUKOCHOBEHUH M WHIYKIIHCH.
HccnenoBanue NeicTBUS 3JEKTPUYESCKOTO TIOJISI HA IIPOBOAHUKH U JUAJICKTPUKH.

C6op1<a N UCIIBITAHUC BHCKTqueCKOﬁ OCIIM IIOCTOAHHOI'O TOKA.

I/ICCJ'ICI[OBEIHI/IG 3aBUCHMMOCTH CHJIBI TOKa, IMPOTCKAOIICTO qucpes PE3UCTOP,
OT HAIIPAKCHUA HAa PE3UCTOPEC U CONIPOTUBJICHUA PE3UCTOPA.
OHI)ITBI, ACMOHCTPUPYIOIUC 3aBUCHMOCTD QJICKTPHUYCCKOT'O COITPOTUBJICHUA

MPOBOJAHMKA OT €r0 JJIMHBI, TUIOIIAIU MOMEPEYHOr0 CEYSHHS U MaTepHana.

Omnpenenenre yaeabHOTO COTPOTUBICHUS TPOBOTHUKA.

[IpoBepka mpaBuiIa CIOXKEHUA HANPSHKEHWH TMPU  TMOCIEAOBATEIHLHOM COEIMHEHUU JBYX
PE3UCTOPOB.

[IpoBepka mpaBuia Al CUIIbI TOKA MPHU MapalljieIbHOM COEIMHEHUU pe3ucTopoB. OmpeneicHue

O/JIC 1 BHyTpEHHETr0 COMPOTUBJICHHUS] HICTOYHHKA TOKA.

[TpoBepka npasun Kupxrodga.

[IpoBepka BoINIONHEHU 3ak0oHAa OMa JIJ1s1 TOJTHOM 11IeTTH.

N3ydenne  BOJBTAMIIEPHBIX XapaKTEPUCTHK HEJIMHEHHBIX JJIEMEHTOB  (JIAMITBI
HaKaJMBaHUS WM TOTYITPOBOJHUKOBOTO IMO/A).

Ompenenenue pabOThI IEKTPUUECKOTO TOKA, UAYIIETO Yepe3 pe3uctop. OnpeaeneHne MOIHOCTH

AJIEKTPUIECKOTO TOKA, BhIeNsieMoi Ha pesuctope. Onpenenenue KI1J] narpeBaresns.

HccnenoBanue MarHuTHOrO B3aUMOAECHCTBHSI IOCTOSTHHBIX MarHUTOB.

W3yueHre MarHuTHOTO TOJISI TOCTOSIHHBIX MarHUTOB MPU UX OObEIMHEHUH U Pa3JIEICHUN.

HccnenoBanue neicTBUS SIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnepIThl, JIEMOHCTPUPYIOLIUE 3aBUCHUMOCTb CHJIBI B3aUMOJAEMCTBHUSI KaTyLIIKU C TOKOM H
MarHuTa OT CHJIbI M HAalpaBJIEHUS TOKA B KaTYIIKE U OT HaIU4Ks (OTCYTCTBUS) CEpI€YHHKA B KATYIIKE.

WN3ydyenue pelcTBHS MarHUTHOTO IOJIE HA MPOBOAHMK C TOKOM.

KonctpyupoBanue u u3ydeHue padoThl 2JIEKTPOABUraTEIsl.

N3mepenne KIIJI a5mekTpoaBUraTebHOM YCTAaHOBKH.

OnpITHl IO MCCIIEOBAHUIO SIBICHUS 3JIEKTPOMAarHUTHON MHAYKIIMU: HCCIEI0BaHUE W3MEHEHUN
3HAYEHUS U HaIlPaBJICHUs WHIYKIIMOHHOTO TOKA.

9 KJIACC

Pa3nen 8. Mexann4yeckue iBJIeHUS

Mexannueckoe JBIWKeHHE. MarepuanbHas Touka. CrocoObl OMUCAaHUS MEXaHUYECKOTO
IBUKCHHS: TaONW4HBIA, rpaduueckuii, aHanmutudeckuii. Cucrema otcuéra. OTHOCHTEIHHOCTH
MEXaHHYECKOT'O JIBHKCHUS.

BekTtopHble BEIMYMHBI, OINEpalMd € BEKTOpaMH, IPOEKUMHU BekTopa. Panmyc-Bektop
MaTepUAIbHON TOYKHM, MEPEMENIEHUE Ha IUIOCKOCTH. PaBHOMEpHOE NPSIMOJMHEWHOE JBH)KEHUE.



HepaBHomepHoe mnpsiMonuHeliHOe ABWkeHUE. CpeaHsass W MrHOBEHHas CKOPOCTh Tella TMpH
HEPABHOMEPHOM JIBH)KEHUU.

Yckopenue. PaBHOycKOpeHHOE MPSIMOJIUHEIHOE NBUXKEHUE. Y CKOpPEHHE CBOOOIHOTO MaJeHUs.
Onbitel [Nanuiies.

I'paduueckas nHTEpHpETaMs YCKOPEHHS, CKOPOCTH, MPOUJCHHOTO MYTH U MEpEeMEIeHUs s
IPSIMOJIMHENHOT O ABM)KEHUS.

JIBr>keHue Tesa, OPOLIEHHOT0 O] YTIIOM K TOPH30HTY.

JIBrkeHrne 1Mo OKpYXHOCTH. JIMHEHass CKOpOCTb, YIjoBasi CKOPOCThb, IEPUOJ U 4YacTOTa
oOpallleHus: TP paBHOMEPHOM JIBUJKEHUU 110 OKPYKHOCTU. CKOPOCTh U YCKOPEHUE NPU ABUKEHUH 110
OKPYKHOCTH.

Bexrop cuibl. PaBHonelcTByOIIas cuia.

IlepBeit 3akoH HerotoHa. Bropoi 3akoH Herotona. Tperuii 3akoH HerotoHa.

IIpuHIUI Cynepro3ULIUU CHJL.

Cuna ynpyroctu. 3akon ['yka. Cuina TpeHus: Cuiia TPEHUSI CKOJIBXKEHHS, CUJIa TPEHUS MOKOS,
npyrue Bubl TpeHus. Koapdumment tpeHus.

JIBrKeHUeE Tell 0 OKPYKHOCTH MO/ IEUCTBUEM HECKOJIBKUX CHIL.

3akoH bepHymiu u nogbéMHas cuiia Kpbuia. COBpeMEHHbIE JIeTaTeNbHbIE anmnaparhl, cyla Ha
MOJIBOAHBIX KPBUIbSX, aHTUKPBLUIO HA CKOPOCTHBIX aBTOMOOWIIAX. [[BMKeHHe moe3aa Ha MarHUTHOU
MOAYIIKE.

Cuiia TSDKECTM M 3aKOH BCEMUPHOTO TATOTEHHUsA. J[BM)KEHHE Tela BOKPYTI I'pPaBUTALMOHHOTO
neHTpa (B Tom uucie rwianer Bokpyr Comnima). IlepBas kocMudeckasi ckopocTb. HeBecoMocTh u
HEepErpy3KHu.

PaBHOBeCHE MaTepUalbHON TOYKH.  AOCOIIOTHO TBEpAOE  Teno. PaBHOBecuhe
TBEPAOIO TeJA C 3aKPETUIEHHON OChIO BpalieHusl. MoMeHT cuibl. LIeHTp TsxecTu.

NUmnynsc  tema. W3menenue wummynbsca. HWwnoyinsc  cwibl.  YIpyroe W HEynpyroe
B3aUMOJCHCTBUE. 3aKOHbl M3MEHEHMs M COXPAaHEHUs HMIyJbca. PeakTUBHOE JBH)KECHHE.
Mexanudeckasi paboTa U MOIIHOCTb. PaboTa cui TsKecTH, ynpyrocTH, TPEHHS.

Cs3p sHepruu U pabothl. [loTeHIMaNbHAs 3HEPrusl Teja, MOAHITOrO HaJl MOBEPXHOCTHIO 3EMIIH.
IloTeHumanpHas 3HEprus Ckarou npyxuHsl. KuHernueckass sHeprus. TeopemMa O KHUHETHYECKOU
SHEPruM. 3aKOH U3MEHEHMSI U COXPAHEHMSI MEXaHUYECKON SHEPTHUH.

Llemoncmpayuu

Hal6mronenne MmexaHnueckoro ABUKEHUS TeJIa OTHOCUTEIBLHO Pa3HbBIX TEJT OTCUETA.

CpaBHeHHE TIyT€W U TPACKTOPUHN IBUXKEHUS OJTHOTO M TOTO K€ TeJla OTHOCUTEIBHO Pa3HBIX Tel
OTCYETA.

N3mepeHne CKOPOCTHM M YCKOpPEHHMS NPSAMOJMHEWHOro ABvKeHus. Mccienosanue

MIPU3HAKOB PAaBHOYCKOPEHHOI'O JABUKECHHUS.

Habmtoienue nBu>keHus Tema 1o OKpy>KHOCTH.

Hab6monenne MEXaHUYECKUX SIBJICHUM, MPOUCXOIALIUX B CHCTEME  OTcuéra
«Tenexka» mpu €€ paBHOMEPHOM U YCKOPEHHOM JBHKEHHUU OTHOCHUTEIHHO KaOWHETa (hU3HKH.

HaGmonenue paBHOBeECHS TelN, CBOOOJHOTO MajCHHUs,  KOJeOaHUS MasiITHUKA B
MHEPLHAIBHBIX CUCTEMAX KaK IMOATBEPKIACHUE IPUHUMIIA OTHOCUTEIIBHOCTH.

3aBUCHUMOCTh YCKOpPEHHUs Tela OT €ro MacChl M JCWCTBYIOIIEW Ha Hero cuibl. HaOmroneHwe

paBEHCTBA CUJI IIPU B3aUMOJEHCTBUU TEIL.

N3menenue Beca Tena IMpU  YCKOPEHHOM  JIBUKEHHH.

[Iepenaua nmmysibca Ipu B3aUMOJEHCTBUU TEIL.

[Ipeobpa3oBanus YHEPTUH MPU B3aUMOICHCTBUU TEIL.

CoxpaHeHre UMITYJIbCa MPU a0COJIOTHO HEYNPYTroM B3anumoaecTBiuu. CoxpaHeHne

HAMITYJIbCA IIPU YIIPYTOM B3aUMOJEHCTBUU.

HabGmonenne peaktuBHOoro mABmkeHus. CoxpaHeHHe

SHEPTHUU IIPU CBOOOTHOM MaJICHHUH.



CoxpaHeHue SHepruy NpH IBUKEHUH TeJla MO/ AeHCTBUEM NPYKUHBI.

Jlabopamopuvie pabomvl u onvimsl

KoHnctpyupoBanue TpakTta Ui pa3roHa W JaJIbHEHIIIEro paBHOMEPHOTO JBFDKEHHS NIAPHKA WA
TEJICHKKH.

Onpenenenue cpenHel CKOPOCTH CKOJBXCHHsI OpyCKa WM JIBMDKEHHUS IIApUKa M0 HAKIOHHOM
TUIOCKOCTH.

OmnpeneneHre YCKOPEHUs TeJa IPU PABHOYCKOPEHHOM JIBM)KEHUH 10 HAKIIOHHOW TIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH TTyTH OT BPEMEHH MPU PAaBHOYCKOPEHHOM JBHKCHHH 0€3 HadaabHOU
CKOpOCTH.

[TpoBepka rumoOTE3Bl: €CIU MPU PABHOYCKOPEHHOM JIBMDKEHUH 0€3 HAYaIbHOW CKOPOCTH MYTH
OTHOCSITCS KaK Psii HEYETHBIX YUCEIl, TO BPEMEHA OJIMHAKOBEI.

HccnenoBanue NBUKEHUS Tela, OPOLIEHHOTO MO YTIIOM K TOPU30HTY.

HccnenoBanue 3aBUCUMOCTH CHJIbI TPEHUSI CKOJIBKEHHS OT CHJIBI HOPMAJIBHOTO JIABJICHUSL.
Onpenenenne kodpduIMeHTa TpeHUS CKoMbxkeHus. OnpeneneHue
KECTKOCTH IIPY>KUHBL.

Hccnenosanue 3aBHCUMOCTH CWIBl  yINPYTOCTH,  BO3HHKAIOIICH B TPYXHUHE,
OT CTETeHH J1e(OopMaIiH TPYKUHBI.
Onpenenenue paboOThl  CcWIbl  TpEHUs  NpPU  PAaBHOMEPHOM JBUOKEHUU Tena

M0 TOPU30HTAIBHOM MOBEPXHOCTH.
Onpenenenne paboThl  CWIBl  YOPYTOCTH IpuU  MOABEME TIpy3a C  HCIOJIB30BAHUEM
HETOABUKHOTO U TIOJIBI’KHOTO OJIOKOB.

Pasznen 9. Mexann4yecKue K0J1e0aAHUA M BOJIHBI

KonebarenbHoe papmxkeHue. OCHOBHbIE XapaKTEPUCTUKU KojeOaHM: IMepHoj, YacToTa,
ammuintyzna. ['apMonuueckue kosiebaHus. 3aryxarouiue KoseOaHus. BbiHyxaeHHble KoseOaHus.
Pe3onanc.

Maremarnueckuit u NpyKUHHBINA MasITHUKU. [IpeBpamenue DHEpPruu IIpU
K0J1€0aTeIbHOM JIBUJKEHUU.

Mexannueckue BosHbI. [IposonbHble M monepedHble BoJHBL. CBOMCTBA MEXaHMYECKHX BOJIH:
uHTepdepeHus U audpaknus. J[muHa BOJHBI M CKOPOCTh €€ pacrnpocTpaHeHHs. MexaHu4ecKue
BOJIHBI B TBEPJIOM TeEJIE, CEICMUYECKHUE BOJIHBI.

3Byk. PacmpocTpanenne u orpakeHue 3Byka. ' poMKOCTb 3ByKa M BbIcOTa TOHA. Pe3oHaHC B
akyctuke. MHppazByk u  ynbTpa3Byk. lcnonp3oBaHue — yibTpa3Byka B COBPEMEHHBIX
TEXHOJIOTHUSIX.

Llemoncmpayuu

Habmronenue xonebGaHuii Ten moj IeHCTBUEM CHIIBI TSHXKECTH M CUJIBI yrpyroctu. HaGmroneHnue
KoJIeOaHU# Tpy3a HA HUTH U Ha MPYKUHE.
HabGmronenne BBIHYXKIEGHHBIX KojeOaHWH U pe3oHaHca. PacmpoctpaHenue
MIPOJIOIBHBIX U MOMIEPEYHBIX BOJH (Ha MOJIETIN).
HabGmonenne wunrepdepeHiinn u audpakiMid BOJTH Ha IOBEPXHOCTH BOAbl. HaOmrogeHnwue
3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTBHI.

AKYCTHYECKHI1 pe30HaHC.

Jlabopamopuwsie pabomvbl u onvimoi
Omnpenenenre 4acToThl W TepuoAa KojeOaHUN MaTeMaTHyecKoro MasTHuka. OmnpeneneHue
4acTOThI U NIepuoja KojaeOaHUi MPYyKHHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH NepHO/Ia KoJeOaHU Tpy3a Ha HUTU OT JITMHBI HUTH.
HccnenoBanue 3aBHCHUMOCTH nepuosna  KosebaHuit MIPYXUHHOTO MasiTHUKA
OT Macchl rpy3a.
[IpoBepka He3aBUCHUMOCTH NepuoAa KojeOaHWW TIpys3a, MOJABEHIEHHOIO K JIEHTE, OT MaccChl



rpysa.
OnbITel, JAEMOHCTPUPYIOIIHNE 3aBUCHMOCTD nepuoaa KojeOaHui MPY>KUHHOTO

MasiTHUKA OT MaccChl I'py3a U )KECTKOCTU MPYKUHBI.
N3mepenne yckopeHus: CBOOOHOTO MaICHUSI.
Pa3nen 10. DiaekTpoMarHuTHOE 1MoJIe H YJIEKTPOMATHUTHbBIE BOJTHBI
DJIEKTPOMarHuTHOE ToJIe. DJIEKTPOMAarHUTHbIE BOJIHEI. CsoiicTBa
AJIEKTPOMAarHUTHBIX BOJIH. [llxama 3JIEKTPOMArHUTHBIX BOJIH. Hcnons3oBanue
ANEKTPOMATHUTHBIX BOJIH JUJIsL COTOBOM CBsA3U. Pagmonokanus. KocMuueckas CBS3b.
OnekTpomaruuTHass npupoga cBera. CkopocTh cBeTa. BoJHOBbIE CBOWCTBa  CBeETa:
uHTepdepeHIms 1 Tudpaxius.

Jlemoncmpayuu
CBoiicTBa »JIEKTPOMAarHUTHBIX BONH. MHTepdepeHuus u
nudpakius cBeTa.

Jlabopamopmwvie pabomol u onvimsl
W3yuenne CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH C TIOMOIIBI0 MOOMIbHOTO Tenedona. IlpoBeneHue
OTIBITOB 110 HAOJIOJICHUIO HHTEP(EPSHIINU U JUPPAKIIUU CBETA.

Pa3nen 11. CBeroBble siBJIEHUSI

JlygeBass Mojenb CBeTa M reoMmeTrpuueckas onrtuka. Vcrounuku csera. llpsmonuneiinoe
pacnpoctpanenue cera. 3armenus ComnHna u Jlynel. Otpaxenue cBera. Ilnockoe 3epkano. 3akoH
oTtpaxkeHus cBera. [loctpoenue nzodpaxenuii, chopMUPOBAHHBIX 3€PKATIOM.

[Ipenomiienue cBeta. 3akoH mpenomieHus cBera. [loaHoe oTpakeHue cBerta. Mcmonb3oBaHue
MOJIHOTO OTPA’KEHUS B ONITUYECKUX CBETOBOJIaX, ONTOBOJIOKOHHAS CBSI3b.

Jlunza, xoxm nyueir B JsmH3e. Dopmyna TOHKOW JsmH3BL [locTpoeHue WM300paKeHUI,
c(hopMUpPOBaHHBIX TOHKOM JMH30M. OnTHYeckas cuctema (oroamnmnapara, MUKPOCKOIIa M TEJIECKOIIa.
['na3, kak onTuyeckas cucreMa. biM3opyKkoCTs U TaTbHO30PKOCTb.

Pasnoxxenue Gemoro cera B crekTp. OmbiThl HetoToHa. CliokeHHE CHEKTPalbHBIX I[BETOB.
Hucnepcus cera.

Jlemoncmpayuu
[IpsamonuneitHoe pacrpocTpaHeHue cBera. OTpakeHue
CBETa.
[lonyyenne  u30o0pakeHMH B IJIOCKOM  3epKaje.
[Ipenomiuenue ceera.
OnTHyeckuil CBETOBOI.
Xon nydyel B cobOuparomieil snuH3e. XoJ
JIy4el B paCCEUBAIOIICH JTUH3E.
[Tony4yenue u300pakxeHUi ¢ TOMOIIBIO JIHH3.
[Tpuntun neiictBust oToanmapaTta, MUKpOCKoNa M Teineckoma. Mojenb
rjasa.
Paznoxenue 0enoro cBeTa B CHEKTP.
[Tonydenue Genoro cBeTa Mpu CI0KEHUU CBETAa Pa3HbIX 1IBETOB.

Jlabopamopuwsie pabomubl u onvimol
HccnenoBanne 3aBUCMMOCTH yTJia OTPaKEHHUSI CBETOBOTO Jiyda OT yriia majaeHus. M3ydeHue
CBOMCTB M300paKEHUS B TUIOCKOM 3€pKalie.
HccnenoBanue 3aBUCMMOCTH yIJIa IPEIOMIIEHHUST OT yrja MaJeHusl CBETOBOTO JIyda Ha TPaHUIIE
«BO3TyX—CTEKIIO.



[Tony4yenune n300paXkeHN C MOMOIIBIO COOMPAIOIIEH JIMH3HI.

Onpenenenre GOKYCHOTO PACCTOSIHHUSI U ONTHYECKON CHIIBI cobuparomieit TuH3bl. OMBITHI 110
pas3IoKEeHUI0 OeJI0ro CBEeTa B CIICKTP.

OIBITEI IO BOCIIpHUATHUIO IBETA MPCAMETOB IIPU UX Ha6JIIOI[eHI/II/I 4YCpe3 IBCTOBLIC (I)I/IJIBprI.

Pasznen 12. KBauroBblie sIBJICHUSA

OnbiTel  Pezepdopna w mmanerapHas monenb aroma. Mogens atoma bopa.
Hcnyckanue u noryonieHue ceera aromom. KBaHTel. JInHenyaTsie CIIEKTPBI.

PamnoaktuBHOCTE. Anbda-, OeTa- u ramma-usnydeHus. CTpoeHue aToMHOro sapa. HykinoHHas
MOJZENIb aTOMHOTO sapa. M3oronsl. PagnoaktuBHble npespamenud. [lepuoa momypacnaga aTOMHBIX
anep. JlelicTBue paguOAKTUBHBIX WM3JIY4EHMH Ha JKMBBIE OpPraHU3Mbl. 3alMTa OT PaJUOaKTUBHOTO
U3ITy4EHHUS.

SnepHble peakuuy. 3aKOHBI COXPAHEHMS 3aps0BOrO M MAacCOBOIO 4YHCEN. ODHEprusi CBS3U
aTOMHBIX sa1ep. CBs3b Macchl W 3Hepruu. Peakuuu cuHTe3a W AeneHus saep. VICTOUHMKM 3HEpruu
Connua u 3B€31. SnepHast sHEpreTuka. JK0JIOrHYeCKue NpoOIeMbl SACPHON SJHEPTETUKH.

Jlemoncmpayuu
ChoexkTpsl UM3JIy4E€HHUS] U MOIJIOIICHMUS.
CrexTpsbl pa3au4HbIX T'a30B.
CrnexTp BogopoJa.
HaGmonenue TpekoB B kamepe Bwuibcona. Paborta
CYETYMKA MOHU3UPYIOLIUX U3TYyYEHHUM.
Perucrpanus uzinydeHus npupoaHbIX MUHEPAJIOB U TPOIYKTOB.

Jlabopamopmwsie pabomol u onvimsl

HaOmnroieHre CIUTOIIHBIX ¥ IMHEWYAThIX CIIEKTPOB U3TYUYCHHS.

HccnenoBanre TpPeKOB: HM3MEPEHHE DHEPTMU  YAacTUIBI 10 TOPMO3HOMY Iyt (IO
doTorpadusm).

N3mepenue paaqnoakTHBHOTO (hoHA.

IToBTOpPUTENBLHO-00001Ia10IIIUI MOYJIbL

[ToBTOpHUTENBHO-0000IIAONINI MOAYJIb TMpEJHA3HAUEH Il CHCTEMATH3allid W O00O0OIIeHUs
NPEIMETHOTO COJIEPKAHUS W ONbITa JEATEIBHOCTH, MPUOOPETEHHOTO IPH U3YYEHHH BCETO Kypca
¢u3ukn  yrioyOn€éHHOrO YpOBHSA, a Takke I TOATOTOBKM K OCHOBHOMY TOCYAApCTBEHHOMY
9K3aMEeHY Mo (U3HKE.

B mpouecce u3ydeHHs JAHHOrO MOJIYJS PEATM3YIOTCS W MOJYy4aroT JalbHeiIlee pa3sBUTHE
ydeOHble  JEHCTBHsI,  OOECIeYMBAIOIIME  JOCTIDKEHHE  TPEJAMETHBIX M MeTalpeAMETHBIX
pe3ynbTatoB  00y4deHHs, (OPMUPOBAHHE €CTECTBEHHO-HAYYHOM TI'pPAaMOTHOCTU: OOBSICHEHHE U
ONHCaHHE SIBICHUH Ha OCHOBE IMpHMEHEHHs (U3NYECKHX 3HAHUHM, HCCIEeI0BaTEIbCKUE IECUCTBUS
(BBLIBIDKEHHME THWIIOTE3, TIOCTAHOBKA MM W IUIAHUPOBAHWE WCCIICAOBAHUS, aHAU3 JaHHBIX |
MOJIy4Y€HUE BBIBOJIOB).

[IpennoururensHO (hopMON OCBOSHHS MOIYJS ABISETCS MPAKTHKYM, Mporpamma KOTOPOTo
BKJIIOYAET:

peleHne 3aaad, OTHOCSIINXCS K Pa3IMYHBIM pasfefiaM M TeMaM Kypca (HU3UKH, B TOM YHCIE
3a]a4, MHTETPUPYIOIIUX COJEPKAHUE PA3HbIX Pa3/IeNIOB;

BBITTOJIHEHUE J1a0OpaTOPHBIX padOT M OMBITOB (BKJIIOYash pPabOThl M OMBITHI U3 MEpPEeYHEH
K paszenam Kypca) B YCIOBUSIX CaMOCTOSTEIBHOTO IUIAHUPOBAHMS TPOBEACHHS HCCIEI0BAHUS,
BbIOOpa 1 000CHOBaHMS METO/A U3MEPEHUS BEIMUMH, COOPKU IKCIIEPUMEHTAIBHOM YCTaHOBKH;

BBITTOJIHEHUE TPOOJIEMHBIX 33aJaHUi MPAKTHKO-OPUEHTHPOBAHHOTO XapakTepa (3aJaHus 10
€CTECTBEHHO-HAyYHOU IPaMOTHOCTH), B TOM qucie 3aJJaHUl € MEXIPEIMETHBIM
coJiep:KaHuEeM;



paboTy Hax  TPYNNOBBIMM WM  WHAWBUAYAIbHBIMH  IPOCKTaMH,  CBS3aHHBIMH C
coJiepKaHueM Kypca (hU3HKH.

H3yyeHne NOBTOPUTEIBHO-0000MIAIONIET0 MOIYJSI MOXET 3aKaHYMBaThCA IPOBEICHHEM
JIMarHOCTUYECKOW paboThl 3a Kypc (GH3MKH yriayOIEHHOTO ypOBHS, BKJIIOYAIOIICH 3adaHUS Pa3sHOrO
YPOBHA CJIOKHOCTH. PGSyHBTaTBI BBIINTIOJIHCHU A I[I/IaFHOCTI/IHGCKOfI pa6OTbI MOTYT TIIOKa3bIBATb
CTETEeHb TOTOBHOCTH OOYyYalOMMXCsl K OCHOBHOMY TOCYIapCTBEHHOMY JK3aMeHy 1o (u3uKe, a

TaK)K€ CBHUJIETEIBCTBOBATH O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHOU I'PaMOTHOCTH.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 10 ®PU3UKE
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

W3yuenne (u3MKM Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS HAIMpPaBICHO Ha
AOCTHIKCHUC JIMYHOCTHBIX, MCTAIIPCAMCETHLIX U TPCAMCTHBIX O6pa3OBaTeJIBHBIX PE3YJILTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynprare wu3yueHus (QU3MKM HA YpPOBHE OCHOBHOTO 0O0mIero oOpa3oBaHus y
oOyuarormierocst 0yayT cOpMHPOBAHBI CIICAYIONINE IMYHOCTHBIE PE3yJIbTAThI B YAaCTH:

1) naTpuoTHYecKkoro BoCIUTAHNS:

MIPOSIBJICHUE HHTEpeca K MCTOPUU M COBPEMEHHOMY COCTOSIHHIO POCCHUHCKON (PU3NYECKOU
HaYKU;

LIEHHOCTHOE OTHOLLIEHUE K JOCTHIKEHHUSIM POCCUHCKUX YUEHBIX-(DU3UKOB;

2) rpaIaHCcKOro U AyX0BHO-HPABCTBEHHOT0 BOCTIHTAHMUS:

TOTOBHOCTh K AaKTUBHOMY YYacTHIO B OOCYXJE€HHHM OOLIECTBEHHO 3HAUYMMbIX M 3TUYECKUX
npo0JeM, CBI3aHHBIX C IPAKTUIECKUM IPUMEHEHUEM TOCTH)KEHUH (PH3HKH;

OCO3HaHUE BA)KHOCTU MOPAJIbHO-3THYECKUX IIPUHIIUIIOB B ACSITEIBHOCTH YYEHOTO;

3) scTeTnyecKkoro BOCHUTAHHS:
BOCHPUATHE  OCTETMYECKMX  KauecTB  (U3MYECKOH  Hayku: ef TapMOHHYHOIO
TIOCTPOEHHSI, CTPOTOCTH, TOYHOCTH, TAKOHHYHOCTH;

4) HeHHOCTH HAYYHOTI'0 IO3HAHMS:

OCO3HaHME LEHHOCTH (hpu3MyecKol HayKdM KakK MOIIHOIO MHCTPYMEHTA IMO3HaHMS MUPA, OCHOBBI
Pa3BUTHUS TEXHOJOTHIA, BAXKHEUILIEH COCTABIISIONIEH KYJIbTYpHI;

OpHEHTAIs B JIESTEIbHOCTH Ha COBPEMEHHYIO CUCTEMY HAayYHBIX MpEACTaBICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTAX PA3BUTHS IIPUPOJIBI;

pasBuTHE Hay4YHOU M0003HATENBHOCTH, UHTEpeca K  HCCIEN0BATEIbCKOU
JIESITENIbHOCTH;

5) popMupoBanus KYJITYPHI 310POBbS H YMOIHOHATIBLHOTO 6J1AT0O/ Ty YU

OCO3HaHME IIEHHOCTU 0e30macHoro o0pas3a >KM3HM B COBPEMEHHOM TEXHOJOIMYECKOM MHpE,
BOXHOCTH MpaBUJ O€30MacHOro IOBEIEHUS HAa TPAHCIOPTE, Ha J0porax, C 3JIEKTPUUYECKUM U
TEIUIOBBIM 000PYZOBaHUEM B JOMAIIHUX YCIOBHUSX;

c(OPMHPOBAHHOCTh HaBBIKA peQUIeKCUH, MPU3HAHHE CBOETO NpaBa Ha OLIMOKY M TaKOro e
IpaBa y ApYyroro 4ejaoBeKa;

6) TpynoBoro BocnuTaHMs:

aKTUBHOE YydJacTHe B pEIIeHHM TPaKTHUeCKHX 3a1ad (B paMKaX CeMbH, 00Opa30BaTeIbHOM
OpTaHM3all|H, TOPO/Ia, Kpas) TEXHONOTHIECKOH M COIMANBHON HANPaBIEHHOCTH, TPEOYIOIHX B TOM
gycie U (PU3NUECKUX 3HAHMIL;



MHTEPEC K MPAKTUIECKOMY U3YyUEHUI0 Tpodeccuil, CBSI3aHHBIX ¢ (PU3UKOI;

7) 3K0J0THYECKOT0 BOCTIHTAHMS:
OpUEHTalUs Ha IPUMEHEHUE (PU3NUECKUX 3HAaHUN AJISI pelleHus 3aJa4d B 00JacTH OKpyXKaromiei
Cpelibl, IIJIAHUPOBAHMUS IIOCTYIIKOB U OLICHKU X BO3MOXKHBIX OCIIEICTBUH AJIs1 OKPYKAIOIIEH Cpebl;

0CO3HaHME ITT00ATBHOT0 XapaKTepa IKOJIOTHIECKUX MPOOIIeM U ITyTel UX pelIeHus;

8) amanTanuu Kk M3MEHSIOIMMCS YCIOBHAM CONMAILHOM U IPHPOIHO CpeIbl:
MOTPEeOHOCTh BO B3aMMOJACMCTBUM INPHU BBHINOJIHEHUHM HCCIEIOBAHUN U MPOEKTOB (pU3MUECKON
HAIPaBJIEHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSM JIPYTHX;
MOBBILICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAaKTHUUECKYIO JIeATEIbHOCTh; MTOTPEOHOCTD
B (OPMHUPOBAHUU HOBBIX 3HAHUN, YMEHHH (OpMyIHpOBaTh HIEH,

MOHSITHS, TUTIOTE3bI O PU3HUECKUX OOBEKTAX U SBICHUSX;
OCO3HaHUE ACPUIIMTOB COOCTBEHHBIX 3HAHUM U KOMIIETCHTHOCTEH B 00J1aCTH (PU3UKH;
TUTAHUPOBAHUE CBOETO PA3BUTHSI B NMPHOOPETEHUH HOBBIX (PU3NYCCKUX 3HAHUH; CTPEMIICHHE
AQHAJIM3UPOBATh M BBIABIATH B3aWMOCBS3M MPUPOIBI, OOIIECTBA U
SKOHOMHKH, B TOM YHUCJIE€ C HCTIOJIb30BaHUEM (DU3MUCCKUX 3HAHUA;
OIICHKA CBOUX JIEUCTBHUM C yU4ETOM BIMSHUSA HA OKPYXKAIOIIYIO CPEy, BO3SMOXKHBIX TI100abHBIX
OCJICICTBUM.

METANPEIMETHBIE PE3YJIbTATbBI

B pesynbraTe ocBOEHUS MporpamMMbl IO (U3UKE HA YPOBHE OCHOBHOTO OOIIETro 0Opa3oBaHUs y
oOyuaromerocst 0yayT copMHUpOBaHBI METANIPEIMETHBIC PE3yJIbTAThl, BKIIOYAIOIINE [T03HABATEIIbHbIC
YHUBEpCAJIbHBbIE y4eOHbIE JIEHCTBUS, KOMMYHUKAaTHBHBIC YHHBEpCAJbHbIC Yy4YeOHBIC JEHCTBUS,
PEryJATUBHbBIC YHUBEPCAIbHbBIC yUYEOHBIE ICHCTBUS.

IMo3naBaTeIbHBIE YHHBepCAJIbHBbIE yUeOHbIE TeiiCTBUS
Ba3oBble jjornyeckue aeiicTBus:

BBISIBISATH M XapakTepU30BaTh  CYLIECTBEHHbIE  MPU3HAKU  OOBEKTOB  (SIBIECHHIA),
KJIaccu(puIUpoBaTh UX;

BBISIBJIATh 3aKOHOMEPHOCTH M TPOTHUBOPEUUS B paccMaTpuBaeMbIX (akTax, [JaHHBIX U
Ha6J'IIOI[CHI/I$[X, OTHOCAIIIUXCA K (1)I/IBI/I‘~I€CKI/IM SIBJICHUAM

BBISIBJIATh NTPUYMHHO-CIIEICTBEHHbIE CBSI3U MPHU M3YyYEHUH (PU3MUECKUX SIBICHUH M IPOILECCOB,
ACJIaThb BBIBOJbI C HCIIOJB30BAHUEM JCAYKTUBHBIX W HHAYKTHUBHBIX YMOSaKJ'IIO'-IeHI/II\/’I, BBIABHUT'ATH
THUITIOTE3BI O B3aUMOCBA3IX (1)I/ISI/IIICCKI/IX BCJINYHUH,

CaMOCTOSITENIbHO BBIOMpaATh crnoco0 pemeHuss ydyeOHOM ¢Qu3nueckoil 3amaun (CpaBHEHHUE
HECKOJIbKMX BapMaHTOB pELICHHs, BBIOOp Hamboiee NOJAXOMALIEr0 ¢ Y4YETOM CaMOCTOSITENBHO
BBIJICJIEHHBIX KPUTEPHUEB).

basoBbie ucciienoBare/ibCKHe ACHCTBHSA!
WCIIOJBb30BaTh BOMPOCHI KaK MCCIEI0BATEIbCKUI MHCTPYMEHT IIO3HAHUS; MPOBOAUTH MO
CaMOCTOATENIbHO COCTABJICHHOMY IUIAHY OIbBIT, HECIOXHBIN

(bU3UYECKU SKCTIEPUMEHT, HEOOJIBIIIOE UCCIIeIOBAHNE (DU3UIECKOTO SBIICHUS;

OILICHUBATh Ha MPUMEHUMOCTH U IOCTOBEPHOCTH HH(POPMAIIHIO, TOTYUYEHHYIO B X0/ UCCIIEOBAHUS
HJIN DOKCIICPUMCHTA,

CaMOCTOSITEIIbHO hopMmympoBaTh 00001IeHUS U BBIBOJABI IO pe3yJibTaram
MPOBEIEHHOTO HAOIIOICHUS, OTIBITA, UCCIICIOBAHNUS,

MPOTHO3UPOBATh BO3MOXKHOE JIaJIbHEWINIee pa3BUTHE (PU3UUECKHX TPOIECCOB, a TaKKe
BBIIBUTATh TPEINON0KEHUS 00 MX Pa3BUTUHU B HOBBIX YCIOBHUSX U KOHTEKCTaX.

Pabora ¢ undgopmanueii:



MPUMEHSTh Pa3IUYHbIE METO/bl, HHCTPYMEHTBI U 3aIPOCHI MIPHU MOUCKE U 0TOOpEe MHPOpMALUH
WIN JaHHBIX ¢ YYETOM MPEATIOKEHHON yueOHol pusnueckoii 3a1auu;

aHaAJIM3UPOBATh, CUCTEMATU3UPOBATh U MUHTEPHPETUPOBATH MHPOPMAIUIO PA3IUYHBIX BHUJIOB U
dbopM TIpeICTaBICHNUS,

OLIEHUBATh HAAEKHOCTH HMH(OpPMAIMK 10 KpPUTEPHUSM, MPEIUIOKEHHBIM Y4YUTEJIeM WU
c(hOpMyJIMPOBAHHBIM CAMOCTOSTEILHO;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaJbHYIO (QopMmMy mpeiacTaBieHuss UHPopmanuu U
WITIOCTPUPOBATh peIlacMble 337a4ll HECIOKHBIMH CXEMaMH, JAUarpaMMaMiy, MHON TpapuKod U HX
KOMOUWHAILIUSIMH.

KoMMyHUKATHBHBIE YHHBeEPCAJIbHbIE yueOHbIe JeiiCTBHUS:

B X0/e OOCyXJeHusi yueOHOro marepuaia, pe3yjbTaToB JIaOOpPaTOpPHBIX PabOT U MPOEKTOB
3aJ1aBaTh BOIIPOCHI MO CYIIECTBY 00CYK/1aeMO TeMbI U BBICKA3bIBAaTh UJICU, HAICJICHHbIE HA PELICHHE
3a[auu ¥ ojjepKaHue 01aroxKenaTeaTbHOCTH OOIEHMS;

COIOCTABJIATH CBOU CYXKIEHHUS C CYXICHHSIMH APYTUX YYaCTHHUKOB JUAIOra, OOHapYXUBATh
pa3auvue U CXOJCTBO MO3UIIUH;

BBIPA)XaTh CBOIO TOYKY 3PEHHSI B YCTHBIX ¥ MMCbMEHHBIX TEKCTAX;

nyOJIMYHO TPEACTABIATh PE3YIbTAThl BBIIIOJIHEHHOTO (DPU3MYECKOTO OMbITa (IKCIIEPUMEHTA,
HCCJICIOBAHMUSI, IPOEKTA);

MOHMMAaTh W HCIOJB30BaTh MPEUMYIIECTBA KOMaHAHONH W HMHIUBUIYaJbHOH paboOTHl mpU
pelIeHN KOHKPETHOW (PU3NIECKOM MPOOIIEMBL;

MPUHUMATH IETTH COBMECTHOW NESATEILHOCTH, OPTaHU30BBIBATH JCHCTBUS MO €€ JOCTHKEHUIO:
pacnpenensiTh poju, 00CYk AaTh MPOLECChl U Pe3yabTaThl COBMECTHON PabOThI, 0000IIaTh MHEHHUS
HECKOJIbKUX JIOJCH;

BBITIOJHSATH CBOIO YacTh pabOThI, JOCTUTAs KAYECTBEHHOT'O PE3yJbTaTa M0 CBOEMY HANPaBICHHUIO
¥ KOOPAMHUPYS CBOU JICUCTBUA C APYTUMHU YJICHAMH KOMAaH/IbI;

OLICHUBATh KAYeCTBO CBOETO BKJaJa B OOLIMI TPOMYKT IO KPUTEPHUSIM, CaMOCTOSITEIHHO
c(hOpMyIMPOBAHHBIM YYACTHHUKAMU B3aUMO/ICHCTBUS.

PeryisiTuBHble YHHBepcaJibHble yueOHbIe 1eicTBUS

Camoopranmsanus:
BBIABIATH ~ NHpoOJIeMBbl B JKU3HEHHBIX U yuyeOHBIX  CHUTyaIUsX, TpeOyroImux
JUIsl perieHns GU3NUeCcKUX 3HaHUI;

OpUEHTUPOBATLCS B PA3INYHBIX MOAXOJAX NPUHATUS pEIICHUN (MHAUBUAYAJIBHOE, NPUHATHE
pelIeHys B rpymie, NPUHITHE PEeILIeHUH TPYIIoil);

CaMOCTOSITENIbHO COCTABJISITh AJITOPUTM pellieHus (PHU3MUECKOl 3a7auu WIN IUIaH UCCIIEI0OBaHUS C
y4€TOM HMEIOIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBaTh IMpeasaraeMble
BAPUAHTHI PELICHUN;

JienaTh BEIOOp U OpaTh OTBETCTBEHHOCTh 3a PEIICHHE.

CaMOKOHTPOJIb, IMOLMOHAJIbLHBII HHTEJVIEKT:

JaBaTh aJIeKBaTHYIO OLIEHKY CUTYalllU U Mpesiarath miaH e€ N3MEHEeHUs;

OOBSICHATH MPUUYUHBI JOCTHXKEHUS (HETOCTH)KEHUS) PE3Y/IbTAaTOB JIEATEIbHOCTH, AaBaTh OL[CHKY
NPUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHBBI B JEATEIBHOCTh (B TOM YHCJIE€ B XOJ BBINOJHEHUS (UINYECKOTO
UCCIICIOBAaHUST WJIM TIPOEKTAa) Ha OCHOBE HOBBIX OOCTOSTENILCTB, W3MEHHUBIIUXCA CHTYyalUH,
YCTAHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa LIEJIN U YCIOBHSIM.

CTaBUTb ce0d Ha MeECTO JAPYroro 4ejoBeKa B XOJ€ CIOpa MM JHUCKYCCHU Ha HAY4YHYIO
TeMy, TOHMMATh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYTOro0.

Mpu3HaBaTh CBOE€ TMpaBO Ha OMmMOKY Npu pemeHud GU3MYECKUX 3ajad  WId B



YTIBEPK/ICHUAX HA HAyYHbIE TEMbI M TaKOE K€ MPaBo JPYroro.

INPEAMETHBIE PE3YJIbTATHI

K xonmy oOyuyeHuss B 7 KJjacce NpeAMETHBIC Pe3yJbTaThl Ha YIIIYOJEHHOM YPOBHE JOJIKHBI
oTpaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

UCIOJIb30BaTh MOHATUA: (U3HUECKUEe U XUMHUYECKHE SBIICHUS, HAOIIOACHHE, DKCIEPHUMEHT,
MOJIeNlb, THIIOTE3d, CAMHUIBI (PU3MUECKUX BEIUYMH, aTOM, MOJIEKYJla, arperaTHbIe COCTOSHUS
BemecTBa  (TBEpIOE, IKHUIAKOE, Ta3000pa3HOE), MEXaHWYECKOE JBM)KCHHE (PaBHOMEPHOE,
HEpaBHOMEPHOE, MPSIMOJIMHEHHOE), TPAeKTOpHUs, paBHOJCHCTBYIOmas cwi, aeopmanus (ynpyras,
TUTACTHYECKAs ), HEBECOMOCTh, COOOIAIOIINECS COCY/IBI;

YBEPEHHO pa3nuyarh sBieHus (Aud@y3usi, TErIoBoe ABIKEHNUE YaCTHUI BEIIECTBA, PABHOMEPHOE
JBUKECHHE, HEPaBHOMEPHOE JBUKEHHE, MHEPLUs, B3aUMOJICHCTBUE TeJ, paBHOBECHE TBEPIBIX TEJ C
3aKpeIUIEHHONW OChIO BpallleHHs, Nepefada NaBICHHUS TBEPIBIMU TeNAaMH, XHIKOCTSIMHU W Ta3aMH,
aTMoc(epHOe NIaBJICHUE; TUIABaHUE Tell, MPEBpAIlEeHUs] MEXaHHYECKOH SHEpPruu) IO OIMCAHHUIO HX
XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBIICHUE,

pacro3HaBaTh MPOSBICHHE H3YYCHHBIX (DU3UYECKHX SBJICHUI B OKPYXKAIOIIEM MUpPE (B TOM YHCIIE
¢u3uveckue SBICHHUS B MPUPOJE: HPUMEPHI JBWKCHHS C PA3IMYHBIMH CKOPOCTSAMHU B JKHBOH M
HEXKMBOHW TIpHpOJE, NEHCTBHE CHJII TSDKECTH, TPEHHUS, YIPYTOCTH B TPUPOJAE U TEXHHUKE, BIUSHHE
aTMOC(EepHOTO JaBJICHHUS Ha JKMBOW OpraHM3M, IUIaBaHUE PbIO, phYard B Tele 4YelOoBeKa), IpH
TOM TEPEBOJUTH MPAKTHUECKYI0 3a1ady B Yy4eOHYIO, BBLICTSATH CYIIECTBEHHBIE CBOICTBA
(mpu3HaKy) HU3NYECKUX SIBIICHUI;

ONUCHIBaTh M3Y4YECHHBbIE CBOWCTBA TeN M (PU3MUECKUE SBJICHMS, HCIOJIB3YS (U3HUECcCKue
BEJIMUYMHBI (Macca, 00bEM, MIIOTHOCTh BELIECTBA, BPEMsI, IyTh, CPEAHSSI CKOPOCTh, CUJIA YIPYTOCTH,
CHJIa TSDKECTH, BEC Tella, CHJIa TPEHUs, JaBlIeHHE TBEPAOIO Tela, HABJIEHHE CTOJI0A >KUIKOCTH,
BBITJIKMBAOINAs CHJIA, MEXaHUYECKasi paboTa, MOUTHOCTb, IJICYO CHJIIbI, MOMEHT CHJIBI, KOO(PPHUIUEHT
MOJIE3HOTO JEWUCTBUSI MEXaHHW3MOB, KHMHETHYECKass M IOTEHIMalbHas HSHEeprusi), Npu ONUCAHUHU
NPaBUIBHO TPAKTOBATh (PM3MUECKUH CMBICT HCIIOJIB3YEMbIX BEIMYUH, UX OOO3HAUCHMS U €IUHUIIBI
(Gu3nUecKux BEIMYUH, HAXOAUTh (HOPMyIbI, CBS3BIBAIOLINE MAHHYIO (DU3MUYECKYIO BEIUYHHY C
JPYTUMH BEJTMUYMHAMM, CTPOUTH TPapUKH H3YUYE€HHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIUYUH;

XapaKTepu3oBaTh CBOWCTBA Teld, (U3WYECKHE SBICHUS M MPOLECCHl, HCIOJb3Yys MpaBUiia
CIIOXKEeHMsI cui (BIOJb OJHOM mpsimoii), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumesa, MpaBHIIO
paBHOBecHsl phlyara (0J0Ka), «30J0TO€ MPaBWIIO» MEXAHHMKH, 3aKOH COXpPaHEHUS MEeXaHM4YeCKOM
SHEpPruM, MpU TOM JaBaTh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHA M 3alKCHIBaTh €r0 MaTeMaTHYECKOe
BBIpa)KEHHE;

CTPOUTH MPOCThIE (PU3NYECKUE MOJIENH PEATbHBIX 0OBEKTOB, MPOLIECCOB U SIBICHUN, BBIJIEISTH
IIPU 3TOM CYLIECTBEHHBIE U BTOPOCTEIIEHHbIE CBOMCTBA OOBEKTOB, MPOIIECCOB, SIBICHUN, MPUMEHSATh
buznueckue MoJenu Uit 00bsACHEHUs (PU3NYECKUX MPOLIECCOB U PEIICHUs yUeOHBIX 3a7a4;

OOBSICHATh (U3NYECKUE SIBIICHUS, IPOLECCHl M CBOWMCTBAa Teld, B TOM YHCIE B KOHTEKCTE
CUTyalluii MPaKTUKO-OPUEHTHUPOBAHHOTO XapakTepa, M pellaTh KaueCTBEHHbIE 3aJjaud, B TOM YHCIE
TpeOyIole YHCICHHOTO OIICHWBAaHUS XapaKTEPHBIX 3HAYCHUH (PU3MUECKHX BEIUYMH, MPHU 3TOM
BBIOMpPATh a/JE€KBATHYIO (PU3MUECKYIO MOJE€Nb, BBIBIATh MPUUYUHHO-CIICACTBEHHBIE CBSI3U H
BBICTPANBAaTh JIOTHYECKYIO HEMOYKY PACCYKICHUN C OMOpON Ha M3y4YEHHBbIE CBOMCTBA (PU3NYECKHUX
SIBJICHU, (PU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIENH;

pemaTth pacd€THele 3a1a4yM (B 2—3 AEHCTBHS) MO HM3Yy4aeMbIM TeMaM Kypca (U3UKH, BBIOMpas
a/IeKBaTHYI0 (PU3MUECKYI0O MOJIeNb, C HCIHOJIb30BaHMEM 3aKOHOB M (HOpMyJ, CBS3BIBAIOIIMX
¢u3nueckrue BEJIMYMHBI, 3aMMCHIBATh KPATKOE YCIOBHE U Pa3BEPHYTOE PELICHHE 3a[aud, BBISBIATH
HE/OCTAIOUINe WM M30bITOUYHbIE JaHHBIE, OOOCHOBBIBaTH BBIOOP MeETOJA peIIeHHUs 3aj]ayd,
UCIIOJIb30BaTh CIPAaBOYHbIE JaHHbIE, MPOBOAUTH MaTeMaTHYECKHe MpeoOpa3oBaHUsl U PacUEThl,



OLICHUBATh PEAIUCTHUYHOCTh TIOJYYEHHOI'O 3HAa4YeHUs (U3NYECKONW BEIWYMHBI M ONPEACTATH
pasMepHOCTh (PU3UUECKON BETMUYUHBI, TOJIYYCHHOH MPH PEIICHUH 33J1auy;

pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOXHO PEUIMTH IMPH MOMOUIM (PU3HMUYECKUX METOJOB, H
npeiaraTbh OpUEHTUPOBOYHBIM CHOCOO pELIEHUs, B ONMCAHMM HCCIEJOBaHMSI PACIIO3HABATh
IIPOBEPSIEMOE IIPEIIT0JIOKEHNE (TUIIOTE3Y), MHTEPIIPETUPOBATD MTOJIYYEHHBIN PE3YIIbTaT;

MIPOBOJIUTH OIBITHI IO HAOIIOACHHUIO (PU3NYECKUX SBICHUN W (PU3NUECKUX CBOUCTB Ted (auddys3us,
TEIUIOBOE PACIIMPEHHE T'a30B, SBJICHUE WHEPLIUU, U3MCHCHHE CKOPOCTH TIPH B3aUMOJICHCTBUU TeT,
nepegavya  JaBICHHS OJKUJIKOCTBIO UM Ta30M, MPOSBICHHE ICHCTBHS aTMOC(PEPHOTO JaBlICHUS,
NEMCTBUE TIPOCTHIX MEXaHH3MOB): (HOPMYIHPOBATH MPEANOJIOKEHHE (TUIOTE3y) O BO3MOXKHBIX
pe3yibTatax HaOJIOJCHUN, CaMOCTOSTENIbHO COOMpaTh YCTaHOBKY W3 HM30BITOYHOTO Habopa
o0opynoBaHus u GOpMyITUPOBATH BBEIBOIBI;

MIPOBOJIUTH MPSIMBIC U KOCBEHHBIC M3MEPEHHS (DU3NUCCKUX BEIHUYUH (PACCTOSHUE, TIPOMEKYTOK
BpPEMEHH, Macca Tejia, 00bEM Tela, Cuila, TeMIIepaTypa, INIOTHOCTh KHUIKOCTH M TBEPIOTO Teia, CHuja
TPEHUSI CKOJIbXKCHUS, JaBIICHHE BO3/yXa, BHITAJIKUBAIOIIAS CHJA, IEHCTBYIOIIAs HA MOTPYXKEHHOE B
XKHUJIKOCTh TeJO0, KO3()HUIMEHT MMOJNe3HOro NEHCTBUS TPOCTHIX MEXAaHH3MOB) C HCIOJIb30BAHUEM
AQHAJIOTOBBIX M IIM(POBBIX HPUOOPOB, OOOCHOBBIBATH BHIOOp MeETOJa HW3MEPEHUs, (HUKCUPOBATH
NOKa3aHus TNPUOOPOB, HAXOAUTh 3HAYCHHUE H3MEPSIEMOW BEIMYMHBI C TOMOIIBID yCPEIHEHHUS
pe3yJIbTaTOB CEPUU U3MEPEHUI U OLIEHUBATH MOTPEIIHOCTh U3MEPCHUN;

MPOBOJMTHh HECIIOKHBIE OAKCIICPUMEHTAILHBIC WCCICAOBAHHUS 3aBUCHMOCTEH (DH3MYECKHX
BEJIMYMH (3aBHUCHMOCTH IIyTH PAaBHOMEPHO JBIDKYIIErOCsS Teja OT BPEMEHU IBHKCHHS TEJa, CHJIBI
TPEHHSI CKOJIBKEHUSI OT CHJIBI HOPMAJBHOTO JABJICHUS, KadecTBa OOpaOOTKH IMOBEPXHOCTEH Ten
HE3aBHCUMOCTH CHJIBI TPEHHUS OT IUIOIIAU CONMPHKOCHOBEHUS TEJ, CHUJIBl YIIPYTOCTH OT YIJIUHCHUS
MPYKUHBI, BBITAJTKHUBAIOIIEH CHIIBI OT 00bEMA MOTPYKEHHOM YaCTH Tea U OT IJIOTHOCTH JKUAKOCTH, €
HE3aBHCUMOCTH OT IUIOTHOCTH TeJIa, OT TITyOUHBI, Ha KOTOPYIO IOTPYKEHO TEJIO, YCIOBHUH IUIABAHUS TEII,
YCIIOBUH paBHOBECHS phluara M OJIOKOB): COBMECTHO C y4uTeleM (popMyIupoBaTh 3a/1a4y U THIOTE3Y
UCCIICIOBAaHMS, CAMOCTOSITENIbHO IUIAHUPOBATh HCCIIEOBAaHUE, CaMOCTOSITEIIEHO cobupaTh
IKCIIEPUMEHTATHHYIO YCTAaHOBKY C HCITOJIb30BAHUEM HHCTPYKIIMH, TPEACTABISATH IOJTYYCHHBIC
3aBUCHUMOCTH (U3WYECKUX BEIMYMH B BHUIC TaOJWIl W TpauKoB, OICHUBATH IOTPEIIHOCTH,
JIeJIaTh BBIBOJIBI IO PE3YJIbTaTaM UCCIICOBAHHS,

coOnrofaTh TmMpaBuia TEXHUKH Oe3omacHOro Tpyaa mpu pabore ¢ 1abopaTOpHBIM
000pyI0BaHUEM;

YKa3bIBaTh TPHHIUIGI JIEHCTBUS TPUOOPOB M TEXHUUYECKHUX YCTPOHCTB: BECBHI, TEPMOMETD,
JTUHAMOMETp, COOOIIAIONTUECS COCYIBlI, OapoMETp, pbIYar, TOJBIIKHBIA ¥ HEMOJIBMKHBIA OJIOK,
HAKJIOHHAs TJIOCKOCTH;

XapaKTepU30BaTh MPHUHIMIBI JICHCTBUS HM3YyYCHHBIX MPHUOOPOB, TEXHUYECKHX YCTPOUCTB H
TEXHOJIOTHYECKHUX TIPOIIECCOB C OMOPOM HAa WX OMHCAaHWs (B TOM YHCIE: TOJIIMITHUKY, YCTPOUCTBO
BOJIOTIPOBOJIA, THAPABINIECKUN TTpecc, CUPOH, MAHOMETP, BEICOTOMED, IIOPITHEBON HACOC, apEOMETD),
UCIIONB3YSl 3HAHUS O CBOMCTBaX (U3WYECKUX SBICHUH W HeoOXoauMmble (HU3MUECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

UCIONIb30BaTh CXEMBl M CXEMaTHYHbIE PUCYHKHM W3YYCHHBIX TEXHHUYECKHX YCTPOICTB,
WU3MEPUTEIIBHBIX MPUOOPOB M TEXHOJOTHMYECKHX IMPOIECCOB MPH PEHICHUH yYeOHO-TTPAKTHICCKIX
3a/ay;

MIPUBOJIUTH MPUMEPHI (HAXOAUTh HMHQPOPMAIMIO O MPHUMepax) MPaKTUYECKOTO HCMOJb30BaHUs
(GU3HYECKUX 3HAHWU B TTOBCEIHEBHOM YKU3HU JIJIs 0OecIiedeHHsI OS30IMacCHOCTH TIPH  OOpalleHuu ¢
npuOopaMl W TEXHUYECKHMMH  YCTPOHCTBAMH, COXpPAaHEHHUS 3JIOPOBbS W COOJIOJCHHS HOPM
HKOJIOTMYECKOTO TOBEICHUS B OKPYXKAIOIIEH cperie;

OCYIIECTBISATH OTOOp MCTOYHHUKOB HHQpOpMAIMK (PUINUYECKOro cojaepkanus B MHTepHere,
CaMOCTOSTENBEHO (DOPMYIUPYS TOUCKOBBIN 3alIPOC, HA OCHOBE UMEIOIINXCSl 3HAHUN U MMyTEM CpaBHEHUS
Pa3IMYHBIX WCTOYHUKOB BBIJCIATH HH(DOpPMAIHMIO, KOTOpas SBISETCS MPOTHBOPESYMBONW MU MOMKET



OBITH HEJIOCTOBEPHOM;

UCMOJb30BAaTh TIPU BBIIOJHEHMM Y4YeOHBIX 3aJaHUil HAay4HO-NOMYJISIPHYIO JIUTEPaTypy
(GU3M4ECKOro cojep)KaHus, CIpaBOYHblE MaTepualibl, pecypchl ceTu VHTepHeT, BiaaaeTh NpuéMaMu
KOHCITIEKTUPOBAHU TEKCTa, peoOpa3oBaHus HH(PpOpMAIK U3 OTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

co3llaBaTb COOCTBEHHbIE KpaTKUE IHCbMEHHbIE W YCTHBIE COOOINEHUS Ha OCHOBE 2—3
UCTOYHUKOB HMH(OpMaLuu (PU3MYECKOro COJEpHkaHUsA, B TOM UHUCIE IYOJUYHO JesaTh KpaTKue
cooOLIeHUs O pe3yiabTaTax IPOEKTOB MM Y4eOHBIX HCCIIENOBAaHUM, IPH 3TOM I'PaMOTHO
UCMOJIb30BaTh M3YyYCHHbI NOHATUHMHBIA anmapar Kypca (U3HMKH, CONPOBOXKIATh BBICTYIUICHHE
MpE3EHTALNECH;

IIPU BBIMOJIHEHUH Y4EOHBIX MPOEKTOB U MCCIEIOBAHUN pacHpeAessaTh 00A3aHHOCTH B TPYIIE B
COOTBETCTBUM C IIOCTABJIECHHBIMU 3aJjauaMU, CJIEIUThH 3a BBHIIOJIHEHHEM IUIaHA JEWCTBUMN, aJleKBAaTHO
OLICHMBATh COOCTBEHHBIH BKJIAJ, B JEATEIBHOCTh TPYIIBI, BBICTPAUBATh KOMMYHUKATHBHOE
B3aUMO/ICICTBHE, YUUTHIBast MHEHHE OKPY>KAIOIINX.

K konmy oOydenuss B 8 kiacce mpeiMeTHBIE Pe3ysbTaThl Ha YIIyOJIEHHOM YpPOBHE JOJDKHBI
oTpaxartb cHOPMUPOBAHHOCTh y O0YUaIOLIUXCSl YMEHUI:

UCIOJIb30BaTh MOHATUA (Macca U pa3Mepbl MOJIEKYII, TEIUIOBOE JBM)KEHHUE aTOMOB M MOJIEKYI,
arperaTHble COCTOSIHMS BEIECTBA, KpUCTAUIMYECKUEe M aMopdHbIe Teja, HAChILEHHBIH U
HEHACBILLECHHBII Tap, Croco0bl M3MEHEHHUs BHYTPEHHEH 3HEpruu, >JeMEHTapHBbIA 3JIEKTPUYECKUI
3apsizl, MPOBOAHUKH, OTYIPOBOIHUKH, TUIICKTPUKH, HCTOUHUKHU IOCTOSIHHOTO TOKA, 3JIEKTPUYECKOE U
MarHuTHOE I10JIs, ONTUYECKasi CUCTeMa) U CUMBOJUYECKUHN SI3bIK (DU3MKU NPU pEIIEHUH Y4eOHBIX U
IPaKTUYECKUX 3a/1a4;

YBEPEHHO pa3inyarh sIBIEHUS (TEIUIOBOE pacllMpeHue (CkaTve), TEIIOBOe paBHOBECHE,
MOBEPXHOCTHOE HATSDKEHHE, CMayMBaHHME, KalWULIPHBIC SBICHUS, HWCHApeHHe, KOHJIEHCalus,
IUIABJIEHUE, KPUCTAJIM3alusl, KUIIEHHE, CIOcOObl Terulonepenadyu (TerionpoBOJHOCTh, KOHBEKIIMS,
U3JIy4YeHHUE), TEIUIOBbIE NOTE€PH, JJIEKTpU3alUMs TeJl, B3aUMOJEHCTBUE 3apsioB, JAEHUCTBUA
AIIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMBbIKaHWE, B3aWMOJICHCTBHE MAarHUTOB, JEHCTBUE MAarHUTHOTO
MoJisi Ha TMPOBOJHUK C TOKOM) TIO OIHMCAaHUIO WX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB,
JEMOHCTPHUPYIOIINX JAHHOE (PU3NYECKOE SBIICHUE;

pacrio3HaBaTh MPOSIBICHUE U3YUYSHHBIX (PM3UYECKUX SBICHUHN B OKPYXKAIOIIEM MUPE (B TOM YHCIIE
¢du3nveckue SBICHUS B IPUPOJIE: TIOBEPXHOCTHBIE U KAIMMJUISIPHBIC SIBIICHUS B MPHPOJIE, KPUCTAIITBI B
npupoje, uznydenue ComnHia, 3amep3aHue BOJ0EMOB, MOPCKUE Opu3bl, 00pa3oBaHUE POCHI, TYMaHa,
WHesl, CHEeTa, SJICKTPUIECKHE SIBIICHHUS B aTMOC(Epe, DIEKTPHUECTBO KUBBIX OPTaHU3MOB, MAarHUTHOE
nosie 3emiid, Apeid MONI0COB, POJb MAarHUTHOIO MOJIS I JKU3HM Ha 3emJie, MOJSPHOE CUSHUE),
OpU 3TOM NEpPEeBOJUTH MPAKTHUUECKYI0 3a/Jady B Y4eOHYIO, BBIJCIATH CYIIECTBEHHBIE CBOMCTBA
(mpu3HaKy) PU3NYECKUX SIBICHUH;

ONUCHIBaTh M3Y4YCHHBIE CBOWCTBA Tel MU (PU3MUECKUE SBICHMS, HCIONb3YS (PU3NUECKue
BEIMYMHBI (TeMIlepaTypa, BHYTPEHHSSI SHEpPrus, KOJWYECTBO TEIUIOThI, paboTa rasa, yJelbHas
TEINIOEMKOCTh BEIIECTBA, YyJAENbHas TEMJoTa IJIaBJIEHUs, yJelbHas TeIuloTa MapooOpa3oBaHMs,
ylenbHas TeIIoTa CropaHusl TOIUIMBA, KOA(M(UIMEHT MOJEe3HOro AECWCTBUS TEIJIOBOM MAaIlMHBI,
OTHOCHTEJIbHAS BJIAXKHOCTh BO3/yXa, SJEKTPUUECKUM 3apsil, CUja TOKa, IIEKTPUUYECKOe HAIpsKEHHE,
colpoTHBIeHHEe TmpoBogHMKa, JJIC B 1enM MOCTOSHHOIO TOKA, JJIEKTPHUECKOE YIEIbHOE
COIIPOTHUBIIEHUE BEIECTBA, pabOTa U MOIIHOCTh 3JEKTPUUYECKOTO TOKA), MPU ONMHUCAHUM IPABUILHO
TPAaKTOBaTh (PU3UUECKUN CMBICI UCHOJIB3YEMBIX BEIWYHMH, UX 0003HAUEHUS M €AUHHUIBI (PU3NUECKUX
BEJIMYMH, HAXOMUTHh (OPMYIBI, CBS3BIBAIONIAE JAHHYIO (U3UYECKYI0 BEIUYMHY C JIPYTUMH
BEJIMYMHAMH, CTPOUTH TPa)MKH N3YUEHHBIX 3aBUCUMOCTEH (DU3MUYECKHUX BEIINYHH;

XapaKTepu30BaTh CBOWCTBA Tel, (DU3MUECKUE SIBIEHUS U IPOIECCHI, MCIOJIb3ysl OCHOBHBIE
MOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKOM TEOpUU CTPOECHMSI BEUIeCTBa, YpPaBHEHUE TEIJIOBOIO
OanaHca, 3aKOH COXpaHEHMsI JJIEKTPUYECKOro 3apsna, 3akoH KyioHa, NpUHIMN CYNEepHO3UINU
AIIEKTpUYECKUX Mosiel, 3akoH OMa Juid ydacTka 1enu, npasuna Kupxroga, 3akon Oma it ojgHOM



nenu, 3akoH JDxoynsa-JIeHma, 3aKOH COXpaHEHHUS SHEPruM, IPH 3TOM pPA3IUYaTh CIOBECHYIO
(opMyIHPOBKY 3aKOHA U €r0 MATEMAaTUUYECKOE BHIPAKCHUE;

CTPOUTH IPOCThIE (PU3MUYECKHE MOJIEIH pPeabHBIX OOBEKTOB, MPOIECCOB U SIBICHUH, BBIICIATH
IPU 3TOM CYIIECTBEHHBIE U BTOPOCTEIIEHHBIE CBOMCTBA OOBEKTOB, MPOIIECCOB, SIBJICHUN, MPUMEHSTH
dusnueckne Moaenu Uit OObsICHEHUS (PU3UIECKUX MTPOLECCOB M PELICHHUS yYeOHBIX 3a1ay;

OOBSICHATh (PU3MUYECKUE SIBJICHHS, IMPOLECCHl W CBOHCTBA TEN, B TOM YHCJIE U B KOHTEKCTE
CUTyalluil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa, W pellaTh KayeCTBEHHbIC 33JaYd, B TOM YHCIE
TpeOyIoIIre YHUCIEHHOTO OIEHUBAHUS XapaKTEpHbIX 3HAYCHUN (U3MYECKUX BEIUYHMH, MPU 3TOM
BbIOMpaTh aJEKBAaTHYIO (U3UYECKYI0 MOJIENb, BBISBIATh HPUUYUHHO-CIECICTBEHHBIE CBS3U U
BBICTpauBaTh JIOTHUECKYIO ILIETIOYKY PACCYXJCHUU C OMOpOW Ha M3Y4YEHHBIE CBOMCTBA (PU3MUECKHUX
ABJICHUH, PU3NYECKIE 3aKOHbI, 3aKOHOMEPHOCTH U MO/ICIIH;

YBEPEHHO peliaTh pacuéTHbIe 3a/1auu (C Onopoil Ha 2—3 ypaBHEHUs) 110 U3y4aeMbIM TeMaM Kypca
¢busuky, BbIOMpas aJeKBAaTHYIO (PU3UYECKYIO MOJENb, C HCIOIb30BAaHUEM 3aKOHOB MU (HOpMYIL,
CBS3BIBAIOIIMX (DU3UYECKUE BEJIMYMHBI, 3alUCHIBaTh KpPAaTKOE YCIOBHE M DPa3BEPHYTOE pEIICHUE
3aJ]a4M, BBISBJISTH HEIOCTAIOIINE WM U30BITOYHBIC JaHHBIE, 0OOCHOBBIBATH BHIOOP METOAA PEIICHUS
3aJa4uM, WCIIOJIb30BaTh CIPABOYHBIC JAaHHbIE, NPUMEHSTh METOAbl aHaiu3a pPa3MEPHOCTEH,
UCTIOJIB30BaTh TpaUeCKUe METOIbI pEIIeHUs 3a1a4, MPOBOANTH MaTeMaTHIEeCKHEe TpeoOpa3oBaHus U
pacu€rThl, OIICHUBATh  PEATMCTUYHOCTh  IIOJIYYEHHOTO  3HA4YeHUS  (PU3MUECKOW  BEIMYHMHBI U
OTIPENIeNATh Pa3MEPHOCTh (PU3MUECKON BEIMYHHEI, TOTYYCHHOHN NPH PEIICHUH 33]a4H;

pacro3HaBaTh MPOOJIIEMBI, KOTOPBIE MOXHO PEUIMTh IMPH MOMOMIM (PU3MYECKHX METOIOB, H
npepiaraTh OPUEHTUPOBOYHBIA CHOCOO pelleHus, B ONHCAHMM HWCCIEJOBAHMS PACIO3HABATH
IIPOBEPSEMOE MPEINONIOKEeHNE (TUTIOTE3Y), MHTEPIPETUPOBATH MOTYUYEHHBIA PE3YNIbTaT;

MIPOBOAMTH OMBITHl IO HAOMIOACHUIO (U3UUECKUX SBICHUNA WM (PU3NYECKUX CBOWMCTB Tel
(KanmuJUIIpHBIE SBJICHUS, 3aBUCHMOCTD JIABJICHUS BO3/AyXa OT €ro 00b&Ma M TeMIepaTypbl, CKOPOCTH
mpoliecca OCThbIBaHUSI (HArpeBaHus) MPU M3IYYECHUHM OT I1IBETa U3JIyYaromied (IOrjIonaromei)
MOBEPXHOCTH, CKOPOCTh WCIIAPEHUSI BOABI OT TEMIIEpaTyphl >KUJKOCTH W IUIOMIATN €€ TOBEPXHOCTH,
DIIEKTPHU3ANMs TET W B3aUMOJICHCTBUE ODIIEKTPHUECKUX 3apsloB, B3aWMOJICHCTBHE ITOCTOSHHBIX
MarHuTOB, BU3yaJH3allsi MarHUTHBIX IOJICH MMOCTOSHHBIX MarHUTOB, JICHCTBHSI MarHUTHOTO TOJIS HA
NPOBOJHUK C TOKOM, CBOWCTBA 3JEKTPOMArHWTa, CBOMCTBA 3JIEKTPOJBUTATElNsl MOCTOSHHOTO TOKA):
(dbopMynHpoBaTH MPOBEPsiEeMOE MPEANOI0KEHHE (TUIIOTE3Y) O BO3MOXKHBIX pe3yibTaTax HaOII0IeHHH,
CaMOCTOSITENIbHO cOOMPATh YCTAaHOBKY M3 M30BITOYHOTO Habopa 000pyAOBaHUS, ONUCHIBATE XOJ1 OMbITA
U (hOpMYITHPOBATH BHIBOIBI,

IPOBOJUTh NpsAMbIE M KOCBEHHblE M3MepeHHs (U3NYECKUX BeIMYMH (TeMmepaTypa,
OTHOCHTEJIbHAS BIAXXHOCTh BO3/yXa, CHJIa TOKA, HaNpsDKEHHUE, yAeldbHas TEMI0EMKOCTh BEIIECTBa,
COIIPOTHBIIEHUE MPOBOJHUKA, padoTa M MOIIHOCTh BJIEKTPUYECKOTO TOKA) C MCIOJIb30BaHUEM
aHAJIOTOBBIX M IU(POBBIX NPUOOPOB, OOOCHOBBIBATH BHIOOP METO/IAa M3MEpPEHMs, (UKCHPOBATH
NOKa3aHUs NPUOOPOB, HAXOAUTh 3HAYEHHE H3MEpsIeMOl BEIMYUHBI C IOMOUIBIO YCPEIHEHUS
pe3yJIbTaTOB CEPUU U3MEPEHUH 1 OLIEHUBATh MOTPEIIHOCTh U3MEPEHUH;

MPOBOJIUTh  DKCIIEPUMEHTANbHBIE  HCCICOBAHUS  3aBUCHUMOCTEH  (U3WYECKHX  BEITUYHH
(3aBHCHMOCTB JIaBJICHHS BO3JyXa OT €ro oO0b&éMa W HAarpeBaHUS WM OXJIAXKICHUS, WCCIICIOBAaHHUE
SIBIICHHUS TETUIOOOMEHA MPH CMEUIMBAHUU XOJOIHON M TOPSYEH BOJBI, 3aBUCUMOCTH COIPOTHBIICHUS
MPOBOJHHUKA OT €r0 JJIMHBI, IJIOMIAaI! ITONEPEYHOTO CEUYSHHS M YIEIBHOTO COMPOTHBIICHHUS BEIIECTBA
NPOBOJHHUKA, CHJIBI TOKAa, MPOTEKAIOMIETO dYepe3 TMPOBOIHHWK, OT HAINpPSDKEHHs Ha IPOBOJIHUKE,
HCCJIEIOBAaHKUE TI0CJIEI0OBATEILHOTO u napajieIbHOTO COCMHEHU I MIPOBOJTHUKOB):
COBMECTHO ¢ YyuuTeneM (opMynupoBaTh 3alady M THUIIOTE3y MCCIEAOBAHUSA, CAMOCTOSATEIbHO
IUTAHUPOBATh HCCIIEJOBAHUE, CAaMOCTOATENBHO COOHMpaTh AKCIEPUMEHTAIBHYIO YCTAaHOBKY C
UCTIOJIP30BAaHUEM HMHCTPYKIMH, IPEICTABIATh MOJYYCHHBIC 3aBHCHMOCTH (DU3WYECKHX BEIWYHH B
BUIe TaOIHII U TpaHUKOB, OIEHUBATH MOTPEITHOCTH, JIENaTh BBIBOJKI 110 PE3yabTaTaM HCCIICIOBAHMS;

coOmro1aTh MpaBuiia 6€30MacHOro Tpy/aa Mpu padboTe ¢ J1abopaTOpHBIM 000PYIOBAHUEM;



XapaKTepu30BaTh NPUHIMIBI JCHCTBUS HM3YyYCHHBIX HPUOOPOB, TEXHUYECKUX YCTPOWCTB W
TEXHOJIOTMYECKHX IPOLIECCOB C OMOPOI HA UX ONMUCAHMS (B TOM YHUCIIE: CUCTEMA OTOILJIEHUS JIOMOB,
TUTPOMETp, TlapoBas TypOMHA, aMIepMeTp, BOJIBTMETP, CUETUMK 3JEKTPUYECKOHl sHepruw,
3JIEKTPOOCBETUTEINIbHBIE IPUOOPHI, HArPEBATENIbHBIE AIEKTPOIIPUOOPH! (IPUMEPHI), IPEAOXPAHUTEIHN U
UX TpUMEHEHHE B OBITY W TEXHUKE, MPUMEHEHHE IOCTOSHHBIX MAarHUTOB, 3JEKTPOMAarHHUTOB,
AIIEKTPOABHUraTeNlb MOCTOSHHOTO TOKA), MCIONB3ysd 3HAHHMA O CBOMCTBAX (PM3MUYECKUX SIBICHHIA,
Heo0XxoauMble GU3NYECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

pacro3HaBaTh IMPOCTbIE TEXHUYECKUE YCTPOICTBA M H3MEpUTENIbHbIE MPUOOPHI 110 CXEMaM U
CXEMAaTUYHBIM PHUCYHKaM (KMJKOCTHBIM TEPMOMETp, TEPMOC, ICUXPOMETP, TUIPOMETP, IBUIATEIb
BHYTPEHHEIO CropaHusi, 3JEKTPOCKOIl, PEeoCcTar), COCTABIATh CXEMbl JJIEKTPUUECKUX LENed C
[IOCJIEZI0BATEIbHBIM U IAapaJIJIENIbHBIM COEIUHEHUEM 3JIEMEHTOB, pa3jinyasl yCIOBHbIE O003HAYEHMS
AJIEMEHTOB JJIEKTPUYECKUX LENeil, HCIOIb30BaTh CXEMbl M CXEMATUYHbIE PUCYHKH H3Y4YEHHBIX
TEXHUYECKUX YCTPOWCTB, U3MEPUTEIBHBIX MPHUOOPOB U TEXHOJIOTMYECKHX IMPOLIECCOB MPHU PEIICHUH
yueOHO- IPAKTUYECKUX 3ajay;

MPUBOANTH MPHUMEPHI (HAXOAUTh MH(OPMAIMIO O MPHMEpax) MPAKTHYECKOTO HCIOIb30BAHUS
¢u3nUecKux 3HAHWIA B MOBCEJHEBHON XH3HH /s o0OecriedyeHHs 0e30IacHOCTH MpH OOpalieHuu ¢
npubopaMu ¥ TEXHHUYECKUMH yCTPOMCTBAMH, COXPAaHEHHsS 3/J0pOBbS M COONIOJNEHHS HOPM
HKOJIOTMYECKOT0 IIOBE/ICHNUS B OKPYXKAIOLIEH cperie;

OCYIIECTBIATh MOUCK MH(pOpMaruu (Hu3ndeckoro cojepkanus B VHTepHETE, caMOCTOSTEIbHO
(dopMynupys MOMCKOBBIM 3ampoc, Ha OCHOBE MMEIOIIMXCS 3HAHWM M CPaBHEHHUS JOTOJIHUTEIbHBIX
UCTOYHUKOB BBLACHATh HHGPOpPMALMIO, KOTOpas SABISETCS NPOTHBOPEYMBONM MIM MOMKET OBITh
HEJ0CTOBEPHO;

UCIOJb30BaTh INPU BBIIOJHEHUHM Y4YEOHBIX 33JaHUN HAYYHO-IIOMYJISIPHYIO JIUTEPaTypy
(GU3M4ecKOro cojep)kaHus, CIpaBOYHbIE MaTepHalbl, pecypchl cetu MHTepHeT, Biajgers mpuéMamu
KOHCIIEKTUPOBAHMs TEKCTa, peoOpa3oBaHus HH(GOpMAIMK U3 OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

co3/1aBaTb COOCTBEHHBIE NMHUCBMEHHbIE M KpaTKHe YCTHble cooOieHus, 0000mmas nHdopmaruio

U3 HECKOJBbKUX HCTOYHMKOB (DPU3UYECKOrO COJEp)KaHUSA, B TOM UHUCIE MYOJIWYHO NPEACTaBIAThH
pe3yJbTaThl MPOEKTHOM MIIM HUCCIIEN0BATENIBCKON AESATEIbHOCTH, MPU 3TOM I'PAMOTHO HCIOJIB30BaTh
U3y4EHHBIN MOHATUHHBIN anmnapar Kypca (pU3MKH, CONPOBOXKIATh BBHICTYIICHHE MTPE3CHTAIUEH;
IpPU BBHINOJHEHUM Y4YeOHBIX MPOEKTOB M HCCIENOBaHUM (PU3MUECKHX MPOLECCOB PaCHpENesTh
00513aHHOCTH B TPYIIE B COOTBETCTBUU C ITOCTABJICHHBIMH 331a4aMH, CJIEAUTD 3a BHIIIOJIHEHUEM I1JIaHA
JEeNCTBUI U KOPPEKTUPOBATh €r0, aIeKBaTHO OIIEHUBATh COOCTBEHHBIN BKJIAJ B I€ATEIBHOCTh TPYTIIIbI,
BBICTpauBaTh KOMMYHUKATUBHOE B3aUMOAECHCTBUE, IIPOSBIISAS TOTOBHOCTh pa3periaTh KOH(INKTHI.

K xoHuy oOyueHust B 9 kjiacce mpeMETHBIE PE3yJbTaThl HAa YIIIyOJEHHOM YPOBHE JOJKHBI
oTpaxarb cHOPMUPOBAHHOCTh y O0YyYaIOIIUXCSI YMEHUM:

UCIIOJIb30BaTh MOHATHA  (cUcTeMa OTCYETa, OTHOCHUTEIBHOCTh MEXAHMYECKOTO  JABUKEHUS,
HEBECOMOCTh U NEPEerpy3KH, LEHTP TKECTH, MEXaHUYECKUE BOJIHBI, 3BYK, HH(PaA3BYK U yIbTPa3BYK,
AJIEKTPOMAarHUTHBIE BOJIHBI, PEHTTEHOBCKOE M3IIyYEHHE, IIKAIA AIEKTPOMATHUTHBIX BOJH, HCTOYHUKH
CBETa, OJM30PYKOCTh U JaTbHO30PKOCTb, CHEKTPhl HMCHYCKAaHUS M TOIJOLIeHus, anbda-, Oera- u
ramMMa-u3JIy4eHusi, U30TOIbI, SJIepHast U TePMOsJIEpHasi SHEPreTUKa) U CUMBOJIMUYECKUH A3BIK (PU3UKU
IIPU PEIIeHNN YYEOHBIX U MPAKTHUECKUX 3ajay;

YBEPEHHO pasiuyarh SIBJICHHsS (paBHOMEPHOE M HEPaBHOMEPHOE MNPSIMOJIMHEMHOE IBUKEHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE JBHKEHUE, CBOOOIHOE MaJieHue Tell, ABM)KEHHUE M0 OKPY>KHOCTH,
B3aMMOJICIICTBHE TeJl, paBHOBECHE MAaTepUabHOW TOYKH, PEAaKTUBHOE MABM)KEHHE, HEBECOMOCTb,
Kosie0aTesbHOE JBHKEHHE (TapMOHUYECKHE, 3aTyXalolllue, BBIHYKICHHbIE KOJeOaHUs), pe30HaHC,
BOJIHOBOE JBMKEHHE (PacIpOCTpaHEHHE U OTpaKeHHE 3ByKa, MHTepdepeHIus U Tupakius BOJIH),
NPSAMOJIMHEHHOE paclpOCTpaHEHHE, OTPaXXCHHe M IPEJOMJICHHE CBETa, II0JIHOE BHYTPEHHEE
OTpaK€HHE CBETa, pa3loKeHue Oelnoro cBeTa B CHEKTP U CIIOKEHHE CIEKTPAJIbHBIX IBETOB,
€CTECTBEHHAsl paJMOaKTUBHOCTh, BOBHUKHOBEHHUE JIMHEWYATOr0 CIIEKTpa U3IyYEHHs ) MO0 OMUCAHUIO UX



XapaKTEPHBIX CBOMCTB U HAa OCHOBE OIBITOB, JIEMOHCTPHPYIOLINX JaHHOE (PU3NYECKOE SIBIICHUE;

pacro3HaBaTh MPOSBICHHE H3yYCHHBIX (PU3MUECKHUX SBJICHHUI B OKpYKarOIIeM MUpe (B TOM YHCIIe
¢u3uueckue SBJICHUS B NPUPOAE: MPUIMBBI U OTJIMBBI, JIBM)KeHUE TaHeT COJIHEYHOH CHUCTEMBI,
PEaKTHUBHOE JBU)KCHHME JKHMBBIX OpPraHM3MOB, BOCIPHUATHE 3BYKOB JKMBOTHBIMH, 3€MIICTPSICEHHUE,
ceificMUYecKHe BOJIHBI, I[yHaMH, X0, I[BE€Ta TEJ, ONTHYECKUE SIBICHUS B IPUPOAE, OHOIOTHYECcKOe
JeicTBUE  BUAMMOTO, YIbTPa(UOIETOBOTO M  PEHTTEHOBCKOTO  HM3JIyYeHHH, eCTeCTBEHHBIN
pPaZMOaKTUBHBIM (OH, KOCMHYECKHE JIy4d, pPaJUOAKTUBHOE HW3JIyU€HHUE MPUPOJHBIX MHUHEPAJIOB
JeICTBUE PaIMOAKTUBHBIX U3JIyU€HUN HAa OPraHu3M 4YesloBeKa), PU 3TOM MEPEBOIUTH MPAKTHUECKYIO
3aauy B y4eOHYIO, BBIIEISATH CYIIECTBEHHbIE CBOWCTBA (MPU3HAKH) (PU3NUECKUX SBJICHMUIA;

ONKCHIBATh M3yUEHHBIE CBOMCTBA Tel U (U3WYECKUE SBJICHHS, HCHONB3Yys (U3HUECKUe
BEJIMYMHBI (CpeAHsIsi U MIHOBEHHAs CKOpPOCTh Teja MpU HEPAaBHOMEPHOM JBUKEHHH, YCKOpPEHUE,
MEpEMEIICHUE TMpPU  PABHOYCKOPEHHOM  IPSMOJIMHEHHOM  JBW)KEHUHM, YIJIOBAasl  CKOPOCTb,
LEHTPOCTPEMHUTEIILHOE YCKOPEHHME, CHJIa TPEHMs, CUIa YIPYrOCTH, CHUJIA TSKECTH, YCKOpPEHUE
CBOOOJHOTO MaJeHMs, BEC Teja, LIEHTP TSHKECTH TBEPIOTO Tella, UMIYJIbC Tella, UMIYJbC CHIIbI,
MOMEHT CHJIbl, MeXaHW4yeckasi paboTa U MOIIHOCTb, MMOTCHIMATbHAS DHEPIUs Teja, MOAHITOrO Haj
MOBEPXHOCTBIO 3€MJIM, MMOTEHUMAJIbHAS PHEPIUs CKATOW MPYKUHbI, KUHETUYECKAs] SHEPrus, MoJHas
MEeXaHMYeCKash dHEprus, MEepUoJl U 4YacToTa KoJieOaHWM, Mepruoja MaTeMaTHYecKOro U MPYKUHHOTO
MasTHHUKOB, JUIMHA BOJIHBI, TPOMKOCTb 3ByKa M BBICOTa TOHA, CKOPOCTb CBETA, I0Ka3aTeib
IPEJIOMJICHUSI CPE/ibl), NPU OINUCAHUM IPABUIBHO TPAKTOBAaTh (U3NYECKUN CMBICH HCIOJb3YEMBIX
BEJIMYMH, UX 0003HAYCHHS U SAMHUIBI (PU3NICCKUX BEIMYMH, HAXOAWUTh (DOPMYIIBI, CBSI3BIBAIOLINE
JTAHHYIO duznyecKyro BEJIMYMHY C JPYTMMHU BEIMYMHAMH, CTPOUTh TpaduKU H3YyYEHHBIX
3aBHCUMOCTEN (PU3MUECKUX BEIUYHH;

XapaKTepu30BaTh CBOICTBa Tel, (U3MYECKHE SIBICHUS M TMPOLECCHl, HCHONB3YS 3aKOH
COXPAaHEHHsI JHEPrUH, 3aKOH BCEMHMPHOIO TATOTEHHUs, NPUHLMII CYNEPIO3ULUU CUJI, IPUHIUI
oTHOocuTenbHOCTH ['aymmnes, 3akoHsl HpBOTOHA, 3aKOH COXpaHEHUsS HMIIYJIbCa, TEOPEMY O
KMHETUYECKOW 2HepruM, 3akoH I'yka, 3akoH bepHyiu, 3aKOHBI OTPa)K€HUs M IPEIOMIICHUS CBETA,
(dbopMyIly TOHKOM JIMH3bI, IUIAHETAPHYIO MOJIENb aTOMa, HyKJIOHHYIO MOJIeNIb aTOMHOT'O SiApa, 3aKOHbI
COXpPAHEHHs 3apsJ0BOr0O M MACCOBOI'O YHCEN MPU SACPHBIX PEAKLUAX, IIPU OTOM Pa3IU4aTh
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA U €r0 MaTEMaTUYECKOE BBIPAKEHUE;

CTPOUTH (PU3MUECKUE MOJIEIH PEaTbHBIX OOBEKTOB, IPOLIECCOB U SIBIECHUH, BBIIENATh IPU 3TOM
CYIIECTBEHHBIE U BTOPOCTETIEHHBIE CBOMCTBA OOBEKTOB, MPOLIECCOB, SBJICHUM, IPUMEHATh (PU3NUECKUE
MoJenu 751 00bsACHEHHS (PU3NYECKHUX MPOLIECCOB U peIlIeHHs YUeOHbIX 3a/ay;

OOBSICHATh (U3NYECKUE SIBICHUS, IPOLECCHl M CBOWCTBAa Teld, B TOM YHCIE B KOHTEKCTE
CUTyalluil MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa, U PEIlaTh Ka4yeCTBEHHBIC 3aJa4d, B TOM 4YHCIIE
TpeOyIole YHMCICHHOTO OLICHWBAaHUS XapaKTepHBIX 3HAYeHUH (PU3MUECKUX BEIWYMH, MPHU 3TOM
BBIOMpPATh a/eKBATHYIO (PU3MUECKYIO MOJE€Nb, BBIBIATh MPUUYUHHO-CIICACTBEHHBIE CBS3U H
BBICTPAuBaTh JOTMYECKYIO LIETIOYKY PacCyKACHUM M3 2—3 MIaroB ¢ OMOPOH Ha M3Y4YEHHBIE CBOMCTBA
(bu3nuecKux sBICHUH, GU3NUECKUE 3aKOHbI, 3aKOHOMEPHOCTH U MOJEIH;

YBEPEHHO pelaTh pacy€THble 3a7aydl [0 H3y4yaeMbIM TeMaM Kypca (QHU3UKH, BbIOMpas
aJIeKBaTHYI0O (U3WYECKYI0 MOJellb, C UCIOJIb30BaHUEM 3aKOHOB U (OpPMyJ, CBS3BIBAIOLIUX
¢duznyecKkue BEIMYMHBI, 3allMCHIBaTh KPAaTKOE YCIOBHE M Pa3BEPHYTOE pEIICHHE 3a/ladyM, BBISBISATH
HEJOCTAlONIMe WM M30BITOYHBIE JaHHbIE, OOOCHOBBIBaTH BBHIOOP MeETOAAa pEIIeHUs 3a/adH,
WCIIOJIB30BaTh CIIPABOYHBIE JAHHBIC, NPUMEHATh METOJBl aHAIW3a Pa3MEpPHOCTEH, HCIOJIb30BaTh
rpaduueckue MeTOJbl PEIIeHHs 3a/ad, MPOBOJUTH MaTeMaTHdecKue MpeoOpa3oBaHUs M pacyuéThbl,
OLICHMBATh PEAJTUCTUYHOCTh IIOJYYEHHOTO 3HaueHUs (U3MUecKod BETUYMHBI W  ONPENENATh
pa3MepHOCTh GU3NYECKON BETMUHMHBI, TOTYYSHHOHN MpU PEeLIeHUH 3a/1a4H;

pacrno3HaBaTh HpPOOJIEMBI, KOTOPbIE MOKHO DPELIUTh MPH HNOMOIIM (PU3NYECKUX METOAOB, U
npeiaraTh OpPHUEHTHUPOBOYHBIA CHOCOO pelleHHs, B OINUCAaHUU MCCIEJI0BaHUS paclo3HaBaTh
IpOBEpSIEMOE  MPEANOIOKEeHHe (TUMOTe3y), OLIEHWBATh MPABUIBHOCTh MOpSIKAa MPOBEACHUS



UCCIIEIOBaHMSI, UHTEPIPETHUPOBATH MOJYUESHHBINA PE3yINIbTaT;

MPOBOJUTH OMBITHl MO HAOMIOACHHIO (DU3NYECKUX SIBICHUM WM (U3UYECKUX CBOMCTB TeEl
(u3ydyeHnue BTOporo 3akoHa HplOTOHaA, 3aKOHA COXpaHEHHUS SHEPTHH, 3aKOHA COXPAHCHUS MMITYJIbCa,
JIHCTBHE 3aKOHA bepHyJsIM M BO3HUKHOBEHHME IIOABEMHOW CHIIBI KpbUIA, 3aBUCHUMOCTH IIEpUOAA
KOJICOAHUH TPYKUHHOTO MasiTHUKA OT MAacChl Tpy3a M JKECTKOCTH NPYKUHBI U HE3aBUCUMOCTH OT
aAMIUTUTYABI MaJbIX KOJIeOaHUH, MPSIMOIMHEHHOE pacpoCTpaHEHUE CBETa, Pa3lioKeHHe OeJIoro cBera
B CIIEKTp, U3yYCHHE CBOMCTB M300pak€HUs B IUIOCKOM 3€pKajle U CBOMCTB M300pakeHUs MperMeTa B
cobuparoniel JinH3e, HaOI0AeHNE CIUIOIIHBIX U JIMHEHYaThIX CIIEKTPOB M3JIydeHHs): GOpMYIHPOBATh
IIpOBEPsAEMOE MPEAIOI0KEHHE (TUIIOTE3y) O BO3MOXKHBIX pe3ylbTaTax HaOIroAeHUH, CaMOCTOSITEIbHO
coOMpaTh yCTAHOBKY M3 U30BITOYHOrO Habopa o00OpyAOBaHUsS, OIUCBIBATH XOJ| OMNbITA H
(GbopMynHpOBaTh BBIBOBI;

IIPOBOJIUTH IPU HEOOXOJUMOCTH CEpUIO NPSAMBIX HW3MEPEHUH, ONpenessis CpelHee 3HaueHUe
U3MEPSIEMON BEIMYMHBI U ONPEAEISIsl HOTPEIIHOCTD Pe3yJIbTaTOB MPSIMBIX U3MEPEHHH, 000CHOBHIBATH
BBIOOp crioco0a u3MepeHus (M3MEPHUTEIIBLHOTO MPUOopa);

IIPOBOJIUTh KOCBEHHbBIE H3MEPEHUs (PU3MUECKUX BEJIWYMH (CpelHsAs CKOPOCTb U YCKOpEHHE
TeJa PU PAaBHOYCKOPEHHOM [BM)KCHUH, YCKOPEHHE CBOOOJHOTO MAJAeHHS, KECTKOCTh IPYKHHBI,
KOO(QQUIMEHT TpPEeHUs CKOJILKEHHUS, MeXaHudeckas paboTa M MOIIHOCTb, YacTOTa WM TEPHUOJ
KOJICOAHWH MaTeMaTHYECKOTO W TPYKUHHOTO MAasTHUKOB, (OKYCHOE pacCTOSHHE COOuparouien
JUH3BI M €€ ONTHYeCKasl CWiIa, PaAHOaKTHBHBIN (JOH) C HCIIOJIB30BAaHMEM aHAJOTOBBIX M ITU(PPOBBIX
npuOOpoB: 00OCHOBHIBATH BHIOOp METOJa  M3MEPEHHMs, IUIAHUPOBATH HW3MEPEHHS, CAMOCTOSTEIEHO
coOMpaTh HKCHEPUMEHTAIBHYIO YCTaHOBKY, BBIYHCIATH 3HAUCHHE BEIUYMHBI M aHAJIM3UPOBATH
HOJIy4EHHBIE PE3YJIbTaThl, OLICHNBAs IOTPEIIHOCTD PE3yIbTaTOB KOCBEHHBIX H3MEPEHHI; TPOBOAUTH
9KCIEPUMEHTAIbHBIE HCCIEOBAHUS  3aBHCUMOCTEH  (DPU3NYECKUX BEJIMUYHUH (3aBUCHUMOCTH IYTH OT
BPEMEHU  IIPU PaBHOYCKOPEHHOM JBIDKEHUU 0€3  HavyaJabHOM CKOPOCTH, 3aBUCHMOCTh
CWIbl  TPEHHUS CKOJIBXKEHUS OTCUJIBI HOPMAaJIbHOTO JTaBJICHUS, nepuosa KosieOaHui
MaTeMaTHYeCKOro MasTHHUKA OT JJIMHBI HUTH,  OIpEAEICHUE YCKOPEHMs CBOOOIHOIO MaJeHus,
UCCJIE/JOBaHNE M3MEHEHUs BEIUYMHBl M HANpaBiIeHUs HHAYKLIMOHHOTO TOKa, 3aBUCHUMOCTb yIJa
OTpaXKEHHMsI CBEeTa OT YyIVIa MaJEHUs, yrja MpeJoMIIeHUs OT Yyrja NaJeHUs CBETOBOIO Jyua,
UCCIICIOBAaHME TPEKOB:  M3MEPEHHEe  SHEPrud  YacTMIbl 1O  TOPMO3HOMY myTh (1O
¢dororpadusm)): COBMECTHO €  y4UTelleM (bopmynHrpoBaTh 3ajaqy " TUIIOTE3Y
UCCIICIOBaHMS, CaMOCTOSTEJIBHO IUTaHUPOBATh UCCIIe/I0BaHue, CaMOCTOSITENIbHO
cOOMpaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY, NPEACTaBIATH MOJYYCHHBIE 3aBHCUMOCTH (PH3MUECKUX
BeIMYMH B BUAe Tabnuim # rpaduKoOB, OICHWBATH TIOTPEIIHOCTH, JIEJaTh BBIBOJBI TIO
pe3yabTaTaM HCCIIEIOBAHNS;

coOroAaTh MpaBuiia 0e30MacHOTo Tpyia mpu paboTe ¢ 1ab0paTOpHBIM 000PYIOBaHUEM;

XapaKTepu30BaTh TPUHIMIEI JCHCTBHS HM3YyYSHHBIX NPHOOPOB, TEXHHYECKHX YCTPOHCTB M
TEXHOJIOTUYECKUX TIPOIECCOB C OMOPOH Ha WX OMHCAHUS (B TOM YHCIE: CITHIOMETp, JaTYHKH
TIOJIOKEHHS, PACCTOSIHUSL M YCKOPEHUS, paKeTa, 9X0JI0T, OUKH, MEPUCKOM, (poToanmapar, MUKPOCKOIL,
TEJIECKOII, ONITUYECKHE CBETOBO/IbI, CIIEKTPOCKOII, TI03UMETp, Kamepa BuibcoHa), HCHOIb3ys 3HAHUS O
cBOWCTBaX (pU3MUYECKUX SIBICHUH W HEOOXoIuMble (U3NYECKHE 3aKOHOMEPHOCTH, HCIOJIb30BAThH
CXEMBl U CXEMaTHYHbIE PUCYHKH M3YyYEHHBIX TEXHHYECKHUX YCTPOMCTB, U3MEPUTEIBHBIX MPUOOPOB U
TEXHOJIOTUYECKUX TPOLECCOB MPU PELICHUH Yy4eOHO-TPAKTUUECKUX 3a]lad, ONTHYECKHUE CXEMBbI IS
MOCTPOCHMS N300pakeHUH B TIIOCKOM 3epKalie M coOnparolei JTuH3e;

MPUBOANTEH TPUMEPHI (HAXOIUTh MH(POPMAIIUIO O TpUMEpPax) MPAKTHUYECKOTO HCIIOIb30BaAHHS
¢u3nUecKuX 3HAHUHM B MOBCEIHEBHOM KHU3HU A oOecrieueHus 0e30MacHOCTH NpU  OOpalleHuu ¢
npubopaMu M TEXHUYECKUMHM  YCTPOMCTBAMM, COXPAHEHMs 3JI0POBbsl M COOIIONEHUS HOPM
HKOJIOTHYECKOTO ITOBE/ICHUS B OKPYKAIOIIEH Cperie;

OCYIIECTBIISTh MOUCK MH(pOpMaIun (GU3NIecKoro conepxanus B VHTepHETE, caMOCTOATENBHO
dopMynupys TOUCKOBBIA 3ampoC, HAXOAUTh IyTH OIpPEJEICHUsI JIOCTOBEPHOCTH IOJTy4YE€HHOU



uH(pOpMallMK HAa OCHOBE UMEIOIIMXCS 3HAHUHN U TOMOJHUTENbHBIX HCTOUHUKOB;

UCIOJIb30BaTh IMPH BBIMOJIHEHUH YUYEOHBIX 3aJaHUil HAYYHO-TIOMYJSIPHYIO JIMUTEpaTypy
(bu3NYECKOro CcojepKaHusl, CIPAaBOYHbIE MaTepHalbl, pecypchl cetu MHTepHeT, BianeTs npuéMaMu
KOHCIIEKTUPOBAHU TEKCTa, MpeoOpa3oBanus HHPOPMAIIK U3 OJTHOW 3HAKOBOW CUCTEMBI B APYTYIO;

CO3/1aBaTb COOCTBEHHbIE MUCHMEHHBIE W YCTHBIE COOOIIEHUS HAa OCHOBe HH(pOpManuud wu3
HECKOJIbKUX UCTOUYHUKOB (DU3MUECKOTO COJIepKaHus, MyOIMUHO MPECTABIATh PE3YAbTaThl IPOSKTHON
WM UCCIIEIOBATENLCKOM JIEATEIbHOCTH IPU 3TOM IPAaMOTHO HMCIIOJIb30BATh U3YUEHHBIM MOHATUHHBIN
anmapar M3ydaeMoro pasjena (pU3MKM U COMPOBOXKIATh BBICTYIUIEHHWE Mpe3eHTaluend ¢ y4éTom
0COOCHHOCTEHN ayAUTOPUH CBEPCTHUKOB.

TemaTnuyeckoe IJIAHMPOBAHME ¢ YKA3aHHEM KOJHYECTBA YaCOB, OTBOAMMBIX HA
0CBOEHME KaXKI0U TeMbI
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http://school- collection.edu.ru/

JIBM>KEeHUE U B3aUMOJICHCTBHUE 4 2)Du3nKOH-1a0:

YaCTHI] BEIECTBA https://physicon.ru/eor-

ArperaTHble COCTOSIHUS BEILECTBA 1 list/1-vse-eor
3)POHI

https://resh.edu.ru/
4)YUU.PV: https://uchi.ru/
5)Pemry OI'3:
https://oge.sdamgia.ru/
6)buOIMOTEKABUIE0YPOKOB:
https://interneturok.ru/

Pa3znen 3. /IBu:KeHHe U B3aMMOAEHCTBHE TeJl

MexaHu4ecKoe IBHKEHHE 10 1)School — collection
VHepuyst, Macca, IIOTHOCTD 9 http://school- collection.edu.ru/
Cuna. Buas! cun 15 2)®u3uKoH-1a0:
https://physicon.ru/eor-
list/1-vse-eor
3)POII

https://resh.edu.ru/
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http://school-collection.edu.ru/
https://physicon.ru/eor-list/1-vse-eor
https://physicon.ru/eor-list/1-vse-eor
https://resh.edu.ru/

4)YUU.PV: https://uchi.ru/
5)Pemy OI'D:
https://oge.sdamgia.ru/
6)brOMoTEKaBUICOYPOKOB:
https://interneturok.ru/

Pasnen 4. JlaBiieHne TBEPABIX TeJI, )KUTKOCTEH U ra3oB

1)School — collection
http://school- collection.edu.ru/

2)Du3uKoH-1a0:
https://physicon.ru/eor-

list/1-vse-eor

3)PDILLI

Hasnenue. [lepenayua naBnenus 5
TBEPABIMU

TeJIaMH, KUJIKOCTSIMH U

razamu

JlaBaeHUE KUIKOCTH 6
ATMoOcdepHOe naBieHne 5
JleticTBUE )XHIKOCTH U 12

ra3a Ha IOrpy>X€HHO€ B HUX TCJIO

https://resh.edu.ru/
4)YUU.PV: https://uchi.ru/
5)Pemry OI'3:
https://oge.sdamgia.ru/
6)bubIMOTEKaBHIE0YPOKOB:

https://interneturok.ru/

Pa3nes 5. PaGora u MOIIHOCTB. JHeprus

PaboTa 1 MOIIHOCTH 6 1)School — collection
TIpOCTBIC MEXAHU3MBI 8 http://school- collection.edu.ru/
Mexanuyeckas SHEpPIrus 5 2)Du3uKoH-1a0:
T[ToBTOpeHue 1 0600IIeHNE 6 https://physicon.ru/eor-
list/1-vse-eor
3)POIII
https://resh.edu.ru/
4)YUU.PV: https://uchi.ru/
5)Pemry OI'3:
https://oge.sdamgia.ru/
6)bubINOTEKaBHIE0YPOKOB:
https://interneturok.ru/
OBIIEE KOJIMYECTBO 102
YACOB IIO ITPOI'PAMME

TemaTH4yeckoe INIAHUPOBAHMUE € YKAa3aHUEM KOJIUIECTBA YaC0B, OTBOAUMBIX HA

OCBOCHHE KAXKI0U TeMbI

8 kJ1acce

Pa3nen, rema ypoka

Kon.u

DJIeKTPOHHBIC 00Pa30BaTEIbHBIC
pecypcsl

Paszaen 1. TerioBblie ABJICHUAS

CtpoeHue u CBOMCTBA BellleCTBa

6

1)School — collection

TenuoBsle porecchbl

33

http://school- collection.edu.ru/

2)Du3uKoH-1a0:
https://physicon.ru/eor-
list/1-vse-eor

3)PDII
https://resh.edu.ru/

4)YUU.PV: https://uchi.ru/
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https://uchi.ru/
https://oge.sdamgia.ru/
https://interneturok.ru/
http://school-collection.edu.ru/
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https://physicon.ru/eor-list/1-vse-eor
https://physicon.ru/eor-list/1-vse-eor
https://resh.edu.ru/
https://uchi.ru/

5)Pemry OI'D:
https://oge.sdamgia.ru/
6)bUOIMOTEKAaBUICOYPOKOB:
https://interneturok.ru/

Pa3nen 2. Dnekrpuyeckue

N MAarHUTHBIC ABJICHUSA

DJeKTpudecKue 3apsiibl. 3apsuKeHHbIE Tela
1 UX B3aMMOJICHCTBHUS

I1oCTOSHHBIN 3JEKTPUYECKANA TOK

MarauTHEBIC SBICHHS

BHCKTPOMaFHI/ITHaH UHOYKOHA

[ToBTOpenue u 00o0mEeHe

9 1)School — collection
http://school- collection.edu.ru/

31 2)DuszukoH-1a0:

11 https://physicon.ru/eor-

7 list/1-vse-eor

5 3)POUI

https://resh.edu.ru/
4)YUU.PV: https://uchi.ru/
5)Pemry OI'O:
https://oge.sdamgia.ru/
6)bubanoTeKaBUIE0yPOKOB:
https://interneturok.ru/

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102

TemaTH4yeckoe INIAHUPOBAHME C YKA3aHUEM KOJIUYECTBA YaC0B, OTBOAUMbBIX HA

OCBOEHME KaXKI0U TeMbI

9 kaace
Ne | Pa3nen, Tema ypoka Kon.u DneKTpOHHbIE 00pa30BaTENbHbIE
pecypcesl
Paznen 1. Mexanuveckue siBJIeHHsI
MexaHHYeCKOe JBHKEHHE U CIIOCOOBI €ro 30 1)School — collection
OIMCAHHUS http://school- collection.edu.ru/
BianmoeticTBue et 18 2)DU3HKOH-11a6:
3aKOHBI COXpaHEHHUS 15 https://physicon.ru/eor-
list/1-vse-eor
3)POII

https://resh.edu.ru/
4)YUU.PV: https://uchi.ru/
5)Pemry OI'3:
https://oge.sdamgia.ru/
6)buOINOTEKaBHIE0YPOKOB:
https://interneturok.ru/

Pasznea 2. Mexanudeckue KoJ1e0AHUA U BOJIHbI

MexaHnueckue KoJieOaHus

8 1)School — collection

MexaHudecKre BOJIHBL. 3ByK

10 http://school- collection.edu.ru/

2)®u3uKoH-1a0:

https://physicon.ru/eor-
list/1-vse-eor
3)POII
https://resh.edu.ru/
4)YUU.PV: https://uchi.ru/

5)Pemry OI'3:

https://oge.sdamgia.ru/
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https://resh.edu.ru/
https://uchi.ru/
https://oge.sdamgia.ru/

6)brubIMoTEeKa BUICOYPOKOB:
https://interneturok.ru/

Paznes 3. DjIeKTPOMAarHMTHOE 10J1€ U 3J1eKTPOMATHUTHBbIE BOJIHBI

:‘)J'ICKTpOMaFHI/ITHOC IIOJIE U
OJICKTPOMArHuTHBIC BOJIHBI

6

1)School — collection
http://school- collection.edu.ru/

2)DuszukoH-1a0:
https://physicon.ru/eor-
list/1-vse-eor
3)PAILLI
https://resh.edu.ru/
4)VUU.PY: https://uchi.ru/
5)Pemry OI'O:
https://oge.sdamgia.ru/
6)buOIMOTEKaBUICOYPOKOB:

https://interneturok.ru/

Pa3pgen 4. CBeToBELI€ ABJICHHSA

1)School — collection

http://school- collection.edu.ru/

3aKOHBI PaCIPOCTPAHEHHUs CBETA 8
JIMH3BI 1 ONITHYECKHE TIPHOOPHI 6
Paznoxxenue 6eroro csera B ClIEKTp 2

2)Dus3ukoH-1a0:
https://physicon.ru/eor-
list/1-vse-eor
3)PDII
https://resh.edu.ru/
4)YUU.PV: https://uchi.ru/
5)Pemy OI'D:
https://oge.sdamgia.ru/
6)bubanoTeKaBUIE0yPOKOB:

https://interneturok.ru/

Pa3gen 5. KBanToBbIe SIBJICHUS

1)School — collection
http://school- collection.edu.ru/

2)Du3uKoH-11a0:

HcnyckaHue 1 MOTJoNeHUEe CBeTa 4
aTOMOM

CtpoeHue aTOMHOTO sijipa 5
SnepHble peakuu 7

https://physicon.ru/eor-

list/1-vse-eor
3)PBOUI
https://resh.edu.ru/
4)YUU.PV: https://uchi.ru/
5)Pemry OI'3:
https://oge.sdamgia.ru/
6)bubIMOTEKaBHIE0YPOKOB:

https://interneturok.ru/

IHoBTOPHUTENIHHO-00001IAK0 M I

MOJYJ/Ib

1)School — collection
http://school- collection.edu.ru/

2)Du3uKoH-1a0:

MexaHu4eckue sIBICHUS 6
(TIOBTOPUTENBHO - 0000IIAOIITHIA

MOJTYJTh)

TernnoBele sBEHNS (TOBTOPUTEIHHO - 3
00o00mIaroIuit MOIYIIb)

DNEeKTPOMAarHUTHBIE SBJICHUS 3

(TIOBTOPUTENBHO - 0000IIAOIITHIA
MOJTyJIb)

https://physicon.ru/eor-

list/1-vse-eor
3)POIII
https://resh.edu.ru/
4)YUU.PY: https://uchi.ru/
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https://resh.edu.ru/
https://uchi.ru/

CgeToBBIC sIBIICHUS (TTIOBTOPUTEIHHO - 1 5)Pemy OI'D:
0000IIArOIINIT MOTYJTb) https://oge.sdamgia.ru/
TloBTOpEHNE 1 060GIEHHE 4 6)bUOIMOTEKaBUICOYPOKOB:
https://interneturok.ru/
OBLIEE KOJIMYECTBO 136

YACOB IIO ITPOTPAMME



https://oge.sdamgia.ru/
https://interneturok.ru/




