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INOACHUTEJIBHAA 3ATINCKA

[IporpamMa mo (u3KMKe HAa YpPOBHE OCHOBHOIO OOIIero 0Opa3oBaHMs COCTaBlieHa Ha
OCHOBE NOJOXEHUH M TpeOOBaHMN K pe3ynbTaTaM OCBOEHMsS Ha 0a30BOM YPOBHE OCHOBHOM
oOpasoBarenbHONM Tporpammbl, mpeactaBieHHbix B DPI'OC OO0, a Takke ¢ ydérom
(benepanbHOi paboyeil mporpammbl BocnuTaHus M KoHuenuuu mnpenojaBaHusl y4eOHOIO
npeaMera «Pusukay.
Copmepxanne  mporpaMMbl 1o (GU3MKE  HampaBIeHO  Ha  (OPMHUPOBAHUE
€CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH OOYyYarOIIMXCsl M OpraHU3alui0 HM3y4eHus (U3MKA Ha
NeSITeIbHOCTHOM OcHOBe. B mporpamMme mo ¢u3uKe yYUTHIBAIOTCS BO3MOXKHOCTH Y4EOHOTO
npeamera B peanmm3anuu  TpeboBanuit DPI'OC OOO Kk mIaHUPYEMBIM JIMYHOCTHBIM U
METalpeIMETHbBIM  pe3ylibTaTaM  OOYy4eHHs, a  TakkKe  MEXIPEIMETHbIE  CBS3U
€CTECTBEHHO-HAYUHBIX YUEOHBIX [IPEIMETOB Ha YPOBHE OCHOBHOI'O 00IEro 00pa3oBaHusl.
[Tporpamma 1o ¢u3MKE YCTaHABIMBAET pacIpeesieHHe y4eOHOTO MaTepuaia 1o TojaaM
oOyueHust (1o KJjaccam), HpeAjsaraeT HIPUMEPHYIO IOCIEA0BAaTEIbHOCTh HU3YYEHHS TEM,
OCHOBAaHHYI0 Ha JIOTUKE pa3BUTHUSA [PEAMETHOTO COJEpXKaHUS M Y4YETE BO3PACTHBIX
0COOCHHOCTEH 00yYaromMXCs.
[Tporpamma no ¢usuke pazpaboTaHa ¢ HEIbIO OKa3aHUS METOJUYECKON MOMOIIN YIUTEITIO
B CO3JIaHMM paboueil mporpamMmsbl 10 y4eOHOMY MpeIMETY.
OwusmKa SBIAETCS CHCTEMOOOPA3yIOUINM IS €CTECTBEHHO-HAYYHBIX YUEOHBIX MTPEIMETOB,
IOCKOJIbKY (pU3HuUecKue 3aKOHBI JIeKAaT B OCHOBE IPOLIECCOB U SIBICHUH, M3ydaeMbIX XUMHEH,
Ouonoruelt, actpoHoMueil M U3NIECKOil reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MHpa, TPEAOCTaBIsSET Haubosiee sICHble 00pa3lbl NPUMEHEHHsS HAydHOTO METoJa
MO3HAHMS, TO €CTh CIIOCO0A MOJIy4YEHHUs JOCTOBEPHBIX 3HAHUN O MUpE.
OpnHa M3 IVIaBHBIX 337a4 (U3MUECKOro o0pa3oBaHUs B CTPYKType oOuero oOpa3oBaHUs
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAyYHOM TIPAaMOTHOCTHM M HHTEpeca K Hayke Yy
oOyJaromuxcs.
N3yuyenne ¢u3nkn Ha 0a30BOM YpOBHE IIpENIoJiaraeT OBJAJIEHUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIMMH €CTECTBEHHO-HAYUYHYIO TPaMOTHOCTB!
® HAy4YHO OOBSCHATH SIBJICHUS;
® OLEHUBATh U MIOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEIOBAHUS;
® MHTEPNPETUPOBATh JAaHHBIE W MKCIIOJNb30BaThb HAy4dHBIE JOKAa3aTENIbCTBA IS
MIOJIyYEHUS BBIBOJIOB.
[lenn u3yuyeHus (U3NKUA HAa yYpOBHE OCHOBHOI'O OOIIETr0 OOpa30BaHUS OMNpPENEICHBI B
Konuenmun npenogaBanus yuebHoro npeamera «Pusnka» B 00pa3oBaTeNbHBIX OpPraHU3aIMIX
Poccuiickoit ®enepanuu, pealu3yoOIIUX OCHOBHBIE 0011e00pa3oBaTeNbHble MPOTrpaMMbl,
yrBepxkaA€HHON pemeHnneM Kosnernn MunucrepctBa npocsemienuss Poccuiickont denepanun
(mpotokoin ot 3 nexadps 2019 r. Ne [1K-48H).
Henu nzyvyenus GpU3NKH:
e npuoOpeTeHHe HHTepeca M CTpeMJICHHMs] OOydaloluXcsi K HaydHOMY H3y4EHHUIO
MPUPOJIbI, PA3BUTHE UX UHTEIIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTENH;

® Dpa3BUTHE TMPEJCTaBICHUH O HAy4yHOM MeETOA€ TMO3HaHUs U (OPMHpPOBAHUE
MCCJIEIOBATEIBCKOTO OTHOIIEHHUS K OKPYXXAIOIIUM SIBICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK PE3ysIbTaTa M3y4EHHUs] OCHOB CTPOEHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

e (opMupoBaHHE MPEACTABICHUNA O pONU (U3UKU AJISI PA3BUTHUS JAPYIHX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTHUl;

® Dpa3BUTHE TMPEICTABICHUNW O BO3MOXHBIX cdepax Oyaymied mnpodeccuoHamTbHON
NeSITeIbHOCTH, CBSI3aHHOM C (PM3MKOMH, MOATOTOBKA K JalbHEHIIEMY O0yYSHHIO B 3TOM
HaIPAaBJICHUU.



JlocTkeHne STUX TIeNedl mporpaMMbl 1Mo (U3MKE HA YpPOBHE OCHOBHOTO OOIIEro

00pa3oBaHUs 00ECIEUNBACTCS PEIICHHEM CIICAYIONINX 3a1a4:

e npuoOpeTeHHe 3HAaHWUK O JUCKPETHOM CTPOCHHM BEIIECTBA, O MEXAHUYECKUX,
TETUIOBBIX, MJIEKTPHUYECKUX, MATHUTHBIX M KBAHTOBBIX SIBJICHHSX;

e nmnpuoOpeTeHHe YMEHUH ONUCBIBATH M  OOBACHATH (U3MUYECKUE SBICHUS C
UCIIOJIb30BaHUEM TIOJyYEHHBIX 3HAHUI;

® OCBOCHHE METOJIOB PCIICHHS IPOCTEHINNX pacU€THBIX 3a7a4 C HCIOJIb30BAHUEM
(bU3NIECKUX MOJICJICH, TBOPUECKUX U MPAKTUKO-OPUCHTUPOBAHHBIX 33]1a4;

e pa3BUTHEC YyMEHUW HAOMIOAaTh MPHUPOJHBIC SIBICHUS ©  BBHIIOTHATH  OIBITHI,
nabopaTopHble pabOTBl M AKCIEPUMEHTAIbHBIE HCCICAOBAHHUS C HCIOJIb30BAaHHEM
U3MEPUTEITBHBIX PUOOPOB;

® OCBOCHHE TPUEMOB PabOTHI ¢ WHPOpPMAIUEH (U3HUECKOTO COJCPIKAHUS, BKIFOYAS
WH(DOPMAIIMI0O O COBPEMEHHBIX JOCTH)KCHHSX (U3MKH, aHAIU3 W KPUTHUECKOE
OlLICHUBaHKE UHPOPMALINY;

® 3HAKOMCTBO CO cepaMu MpoheCCUOHATBLHON JACSITeIbHOCTH, CBSI3aHHBIMU C (DU3UKOM,
¥ COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKCHHSIX (PU3HUECKON HAYKH.

Ha usyuenue ¢usuku (6a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETro oOpa3oBaHUS
oTBoAMTCS 238 yacoB: B 7 kiacce — 68 "acoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B
HEJICIIO), B 9 KJ1acce — 102 yaca 3 Jaca B HEJIENI0).

[Ipennaraemsrii B mporpamMme mo (Gpusmke nepedeHs J1ad0paTOpHBIX paboT U OMBITOB HOCUT
PEKOMEH/IaTeNbHBIN XapakTep, yYYUTENb JeiaeT BbIOOp MpoBelneHus j1abopaTopHBIX paboT u
OTIBITOB C YUETOM MHIUBUYaTbHBIX OCOOEHHOCTEN 00y4JaroInXCsl, CIUCKA SKCIIEPUMEHTAIbHBIX
3aJJaHMi, IpeAsIaraeMbIX B paMKax OCHOBHOT'O FOCYJapCTBEHHOI'O 3K3aMeHa Mo (hU3HKe.



BOCHUTATEJBHBIA KOMIIOHEHT COJAEP)KAHUSI PABOUYEHN TPOT'PAMMBI

BocnurarenpHbpiii noteHuuan npeaMera  «®dusumka»y peanusyercs B COOTBETCTBHHM  C

OCHOBHBIMU HAIPABJICHUSMHU BOCIUTATEIHHOM NEATEIPHOCTH M B COOTBETCTBUM C I[Iporpammoii
Bocnutanus MKOYVY Bytuunckas COLLL.

Ypoku ¢Gu3WKM TPU3BAaHBI pemaTh 33Jaddl OOY4YEeHHs, OTpeAeNEHHBIE TOCYAapCTBEHHOMN
MIpOoTrpaMMOM, M 3aJaddl BOCHUTAHHUS JTUYHOCTH ITOAPACTAIONIETO ITIOKOJICHUS B HEPa3pHIBHOM
€JIMHCTBE.

Peanmzamnus menarormueckuMu paOOTHUKAMH BOCHHUTATENBHOTO MMOTEHIHMAA YPOKOB (DHU3HUKH

MpenoaraeT cleayomiee:

- YCTaHOBIICHHE [IOBEPHUTEIBHBIX OTHOLICHUH MEXAYy MeAarorndeckuM paOOTHHUKOM U
00y4aIONMMHUCS, CIIOCOOCTBYIONINX MO3UTHBHOMY BOCIIPHATHIO OOYYAIOMIMMHUCS TPeOOBaHHHA W MPOCHO
MeIarorn4eckoro padOTHHKA, MPHUBJICUYCHUIO WX BHUMaHHUS K 0OCy)XIaeMmoil Ha ypoke HH(opMmanmu,
aKTUBU3alluH MMO3HABAaTEILHOM JACATCIIBHOCTH,

- MOOYyKJeHNE 00yYaroIMXCs COOM0AATh HA YPOKE OOIICTIPUHSATEIE HOPMBI ITOBEICHHS, IPABUIIA
oOmieHust co crapmuMHu  (TMIEAarOTHYECKMMH paOOTHHKaMK) W CBEPCTHUKaMHU  (0OydYaroMIMMUCH),
NPUHLUITE] y9eOHOH AUCIUTUTMHEI M CAMOOPTaHU3ALINH;

- IPUBJICUCHHUC BHHUMAaHUA 06yqa}oumx05{ K HOCHHOCTHOMY acCIICKTy H3Y4YaCMbIX Ha YpPOKax
SBIICHUH, OpraHM3alnys WX pabOTHI C MOIy4YaeMOil Ha YpOKE COIHUAIBbHO 3HAYMMOW HH(pOpMamuend —
MHULMUPOBAHUE €€ OOCYKICHUS, BBICKA3bIBAaHUS OOYYAIOLIMMUCS CBOEr0 MHEHHMS IO €€ IOBOAY,
BBIPAOOTKH CBOETO K HEH OTHOIICHHUS;

- HCHOJB30BAaHME BOCIUTATEIBHBIX BO3MOXKHOCTEH CcOIEpXkaHUs Y4eOHOro mnpeaMeTa depes
JIEMOHCTPAILIMI0 OOYYaIOIIUMCSI TPUMEPOB OTBETCTBEHHOTO, TPAKJAHCKOTO ITOBEACHUS, MPOSBICHUS
YeNOBEKOIIO0HS B JOOPOCEPIEYHOCTH, Yepe3 MOA00p COOTBETCTBYIONINX TEKCTOB JUIsl YTCHUS, 33184 JIs
peLeHus1, NPoOJIEMHBIX CUTYAINH 7151 0OCY>KIEHHUS B KJIacCe;

- MPUMEHEHNE Ha YPOKE MHTEPAKTUBHBIX (HOPM pabOTHI C 0OYHYAIOIMIMMUCS: HMHTEIUIEKTYa bHBIX
UTp, CTUMYJIHPYIOIIMX IT03HABATEIbHYI0 MOTHBALMIO OOYy4aroIIMXCs; AMJAKTHYECKOro TeaTpa, IJe
MOJIy4YEeHHBIE Ha YPOKE 3HaHUs OOBITPBHIBAIOTCS B TeaTPaJbHbBIX MOCTAHOBKAX; TUCKYCCHH, KOTOPbIE JalOT
o0yyaromuMcs BO3MOXKHOCTh TPUOOPECTH OIBIT BEJCHHUs] KOHCTPYKTHBHOTO JHUajiora; TpyIIOBOI
paboThl WK paboTHI B Mapax, KOTOPbIE y4aT KOMaHIHON paboTe U B3aMMOJICHCTBUIO C APYTHMH JIETHMH;

- BKJIIOYEHHE B YPOK HIPOBBIX MpPOLEAYp, KOTOpbIE MOMOTAIOT TMOJAEPKaTh MOTHBALMIO
oOydaromuxcsd K TOJYyYEHHIO 3HaHWH, HaJa)XMBAHWUIO TMO3UTHBHBIX MEXJINYHOCTHBIX OTHOIICHUH B
KJlacce, MIOMOTaloT YCTaHOBJICHUIO 100poKeIaTeIbHONH aTMoc(ephl BO BpEMsl ypOKa;

- opranuzanmsg IecTBA MOTUBHPOBAHHBIX W OIPYAUPOBAHHBIX OOYYaIOUIMXCS HAJ UX
HEYCIIEBAIOIUMH OJITHOKJIIACCHUKAMH, JAIONIIEr0 MM COLHUAIBHO 3HAYMMBIN ONBIT COTPYJHHYECTBA M
B3aMMHOM MOMOIIY;

- MHALUUUPOBAHUE U TOJJACP’KKA HCCIIEAOBATEIbCKON AEATENIBHOCTH OOYYaIOLIMXCSl B paMKax
peanu3auMd WMH HWHIAMBHUAYAJbHBIX W TPYIIIOBBIX MCCIEAOBATENbCKUX IPOEKTOB, YTO JAACT
00y4JarommMcsi BO3MOXXHOCTh IPHOOPECTH HABBIKM CaMOCTOSITEIFHOTO PEIIEHUS] TEeOpEeTUIECKOMH
MPOOJIEMBI, TEHEPHUPOBaHUS U O(OpMIIEHHSI COOCTBEHHBIX HAEH, YBAXHUTEIHHOTO OTHOIICHHSA K UYKUM
uzaesiM, oOpMIICHHBIM B paboTax JPYrHX HCCIENOBATENCH, HABBIK IMyOJUYHOTO BBHICTYILICHUS MEpe]
ayIUTOPUEN, apryMEHTUPOBAHMS U OTCTAUBAHUS CBOEH TOUKH 3PEHHUS.

Pesynbrarel eiMHCTBA YI€OHOH U BOCITUTATEIBHON JIEATEIILHOCTA OTPaXXCHBI B pasJiene padodei
nporpaMmbl «JIMUHOCTHBIC Pe3yNbTaThl U3yUeHUs yueOHOTO TpeaMeTa «Du3nka» Ha YPOBHE OCHOBHOTO
ob1ero o0OpazoBaHws.



COJAEP/)KAHUE OBYYEHUA
7 KJIIACC

Pazgen 1. ®u3uka u €€ poJsib B MO3HAHUHU OKPYKAKOIIEr0 MUPA.

®usuka — Hayka o npupoje. SAsnenus npuponasl. GU3NYECKUE SBICHUSA: MEXAHUYECKUE,
TEIUIOBBIE, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ousnueckue BenuuMHBL M3Mepenue ¢usnueckux BenuuuH. Duszmdeckue HPUOOPHI.
[TorpemHocTs u3mMepeHuii. MexxayHapoaHas CUCTEMA €IMHMUII.

Kak ¢u3uka m npyrue ecteCTBEHHBIE HayKd H3y4aroT MpHUpoAy. EcTecTBeHHO-HAy4HBIH
METOJ IO3HaHMA: HaOJIOJEHUE, IIOCTAaHOBKA HAy4YHOI'O BOIIPOCA, BBIIBUKEHHUE THUIOTE3,
OKCHEPUMEHT TI0 TPOBEPKE THUIOTE3, OOBsACHeHHE HalmonaemMoro spieHus. OmnucaHue
(bU3MYECKUX SIBICHUH C IOMOLIBIO MOJAEIIEH.

Hemoncmpayuu.

1. MexaHnueckue, TEIIOBbIE, JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIC SIBJICHHUS.

2. ®uszuueckue MpuOOpsl U MpoLeaypa MPsIMbIX U3MEPEHUH aHAJIOrOBBIM U LU(POBBIM

npudopom.

Jlabopamopnwvie pabomot u onvimel.

Omnpenenenye HEeHbl JeIeHNs HIKalbl K3MEPUTEIBLHOTO IpUdOopa.
W3mepeHune pacCTOSHUM.
N3mepenune 00bEMa KUIKOCTU U TBEPAOIO TENA.
Onpenenenue pasMepoB MaJbIX TEI.
W3mepenune TemmepaTypbl IMpH IMOMOLIM UJAKOCTHOTO TEpMOMETpa M JaTuuKa
TEMIEPATYpPHI.
6. IlpoBeneHne wuccienoBaHMs MO IPOBEPKE TMIIOTE3BI: NAJbHOCTh MOJIETA ILIAPHKA,
MYIEHHOTO0 TOPU30HTAJIbHO, TEM 00JIbIlIe, YeM OOJIbIIIE BHICOTA ITyCKa.

Pa3nes 2. I[leppoHavyaibHbIe CBEICHHA O CTPOCHHMH BeIECTBA.

CrtpoeHue BellecTBa: aTOMbl W MOJIEKYJbl, HUX pa3Mepbl. ONBITHI, J10Ka3bIBAIOIINE
JUCKPETHOE CTPOCHHE BELIECTBA.

JIBukenune yacTul] BemiecTBa. CBSI3b CKOPOCTHU JBHKEHHSI YaCTUL[ C TEMIIEpaTypOM.
bpoyHnoBckoe papmxkenue, anddysus. B3aumonelicTBHe 4YacTHIl BeIIECTBA: MNPUTSDKEHHE U
OTTaJIKUBAHUE.

ArperaTHble COCTOSIHMSI ~ BEILIECTBA: CTPOCHHE Ta30B, JHKUAKOCTEH M TBEPIBIX
(kpucTaminyeckux) Ted. B3anMoCBs3b MEXIy CBOMCTBaAaMM BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX M MX aTOMHO-MOJIEKYJSIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTtHbIX COCTOSIHUH
BOJIBI.

Hemoncmpayuu.

1. HaGmronenue 6pOyHOBCKOTO JBHIKEHUS.

2. HaGmonenue nuddys3un.

3. HaGmionenue siBieHM, OOBSCHSIOMMXCS NMPUTSHKEHUEM WU OTTAJIKMBAaHUEM YaCTHI]

BELIECTBA.

Jlabopamopnwvie pabomot u onvimol.

1. OueHka AMaMeTpa aToMa METOJIOM PSAJIOB (C UCHOTIb30BaHUEM (oTorpaduit).

2. OnbIThl 1O HAOIIOAECHUIO TEMJIOBOIO PaCIIMPEHHs ra30B.

3. OnbIThl 1O OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSKEHHUS.

Pa3znen 3. /IBuskeHue U B3aUMO/IeiiCTBHE TeJl.

Mexannueckoe JBH>KeHUE. PaBHOMepHOe W HepaBHOMEpHOE ABWKEeHHE. CKOPOCTb.
Cpenssist cKopoCTb ITPY HEPAaBHOMEPHOM JBMKEHUH. Pacd€T MyTH 1 BpEMEHH JBUKEHUS.

uhwnNE



SlBnenue wHepnuu. 3aKOH HHEpUUHU. B3aumonelcTBue Tel Kak NpPUYMHA W3MEHEHUs
CKOpPOCTH JBW)KEHHs Tel. Macca kak Mepa umHepTHocTH Tena. IlnmotHocTs BemectBa. CBs3b
IUIOTHOCTH C KOJIMYECTBOM MOJIEKYII B €IMHUIE 00BEMA BEIIECTBA.

Cwia Kak XapakTepucTuka B3aumojenctBus Ten. Cuna ymnpyroctd M 3akoH ['yka.
W3mepeHue cuiibl C MOMOLIBIO JUHAMOMETpa. SIBieHHE TAroTeHus u cuia Tsbkectu. Cuna
TSKECTU Ha Jpyrux IuiaHerax. Bec tema. HeBecomocts. CrioxkeHue cuil, HapaBJIEHHBIX IO
ozHOI npsimoil. PaBHozelicTBytomas cuil. Cuna TpeHus. TpeHne CKOJIbKEHUSI U TPEHUE TOKOS.
Tpenue B npupoe U TEXHUKE.

Hemoncmpayuu.

Habmoienue MexaHu4eckoro JBUKEHHs Teja.
N3mepenne ckopocTy NPSIMOIMHENHOTO ABM)KEHHUS.
Habmroienue siBieHUsI UHEPIIUH.
Habumronenre n3aMeHeHus: CKOpOCTH IPU B3aUMOJIEHCTBUU TEJl.
CpaBHeHHE Macc MO B3aUMOJEICTBUIO TEJl.
CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJJHOW MPSIMOH.
Jlaﬁopamopuble pabomwt u onvimol.
1. OmpeneneHue CKOPOCTH PaBHOMEPHOTO JBIKEHHUA (LIapuUKa B KHIKOCTH, MOJEIH
AIIEKTPUYECKOTO aBTOMOOWIIS U TaK Jiajiee).
2. OmpepneneHue cpelHed CKOPOCTU CKOJBXEHHsI Opycka WM IIapUKa MO HaKIOHHOU
IIJIOCKOCTH.
OrnpezeneHue mI0THOCTUA TBEPAOTrO Tea.
4. OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTshKeHUs (aedopMaiiii) Mpy>KUHbl OT
MPUIOKEHHOMN CHIIBI.
5. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHHS CKOJIbKEHHS OT Beca Teja U
XapakTepa COIpUKaCAIOUIUXCsl TOBEPXHOCTEM.

Pa3nen 4. /laBieHue TBEPABIX TeJl, :KUAKOCTEH U Ia30B.

Jasnenue. CriocoObl yMEHbBIIICHUS U YBETTUYEHUS qaBieHus. JlapieHnue ra3a. 3aBUCUMOCTD
JaBJIeHUs Ta3a oT 00béMa, Temneparypsl. Ilepenaua naBneHus TBEPABIMU TeaMH, KHUIAKOCTIMU
u razamu. 3akoH llackans. [THeBMarnueckue mMamuHbl. 3aBUCHMOCTDH JAaBICHUS KUAKOCTH OT
ryounsl.  ['mppocratmueckuit  mapagokc. CooOmarommecs cocyabl.  [wapaBianueckue
MEXaHU3MBI.

AtMocdepa 3emnu u atrmochepHoe naBieHue. [IpuumHBI CyliecTBOBaHUS BO3AYIIHON
ob6omnouku 3emmu. OnbiT Toppuuermnu. M3mepenue atmocdepHOro naBieHHs. 3aBHUCHUMOCTH
atMoc(epHOro JaBieHHS OT BBICOTHI HaJa YypoBHeM Mops. [Ipubopsl 11 wu3MepeHus
aTMOC(EpHOTO JaBJICHUS.

JlelicTBHE )XUJIKOCTH M Ta3a Ha TOTPYXEHHOE B HUX Teso. BriTamkuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxormnaBanue.

Hemoncmpayuu.
3aBUCUMOCTb JaBJCHUS Ta3a OT TEMIIEPaTyphl.

[lepenaya naBneHUs KUIKOCTHIO U TA30M.

Coo0mraronmecs: CoCy/Ibl.

I'mapaBauyeckuit mpecc.

[IposiBnenue necTBust aTMOCHEPHOTO TABJICHHUS.

3aBUCUMOCTh BBITAJIKUBAIOIIEH CHJIBI OT 00BEMa TOTPYKEHHOM dYacTH Tena Hu

IJIOTHOCTHU KUJKOCTH.

PaBeHCTBO BBITAIKMBAIOUIEN CUJIbI BECY BBITCCHEHHOM KUJIKOCTH.

8. VYcioBue MaBaHMs TeN: IUIABAHME WM TOTPYKEHHE Tel B 3aBUCUMOCTU OT
COOTHOUIEHUS IUIOTHOCTEH TENA U KUJKOCTH.

Jlabopamopuvie pabomul u onvimel.
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1. HccnenoBaHue 3aBUCMMOCTH Beca Tela B BOJie OT 00bEMa MOrpy:KEHHOHN B JKUIKOCTh
YacTH TeJa.

2. OmnpeneneHue BBITAJIKUBAIOUIEH CHJIbI, JIEUCTBYIOIIEH Ha TeJlo, HMOTPYKEHHOE B
KUJKOCTb.

3. IIpoBepka HE3aBUCHUMOCTH BBITAJIKMBAIOLIEH CWIbI, JICHCTBYIOIIEHW Ha TEIO B
JKUJKOCTH, OT MACCHI TeJA.

4. OmnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTD BBITAIKUBAIOUIEH CHUJIBI, JTEHCTBYIOLIEH Ha
TEJO B JKUJIKOCTH, OT 00bEMa MOrPyKEHHOMN B KUIAKOCTh YACTH TeJa U OT IUIOTHOCTHU
KUJKOCTH.

5. KoHcTpynpoBaHue apeoMerpa WIM KOHCTPYHMPOBAHHME JIOJAKHM U OIpeAelieHHe €€
IPY30I0ABbEMHOCTH.

Paszgea S. Pa6ora u MOIIHOCTH. JHEPrus.

Mexanunueckast pabora. MOIIHOCTb.

[IpocTeie MeXaHU3MBI: pblYar, OJIOK, HaKJIOHHas IUIOCKOCTh. IlpaBuio paBHOBecus
priuara. IlpuMeHeHne npaBuia paBHOBECHs pbplyara K OJIOKY. «30JI0TO€ IPABUIIO» MEXAHUKH.
KIIJ nmpocTbix MexaHu3MoB. [IpocTbie MEXaHU3MBI B OBITY U TEXHUKE.

Mexanunveckas sHepruss. KuHermueckas W noTeHUHalIbHas »Heprus. lIpeBpainenue
OJIHOT'O BHJIa MEXaHUYECKOW SHEPTHUH B IPYroil. 3aKOH COXPAHEHHS SHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. Ilpumepsl IPOCTHIX MEXAaHU3MOB.

Jlabopamopnwsie pabomot u onvimeol.

1. Omnpenenenue pabOTBl CUJIbl TPEHUS NPU PABHOMEPHOM [BHKEHUM Tela IIO0

TOPU30HTAIILHON ITOBEPXHOCTH.

2. HccnenoBaHue yCI0BUM paBHOBECHS pblyara.
N3mepenne KIIJ[ HakIOHHOM TIOCKOCTH.

4. M3yuyeHue 3aKOHA COXPAHEHUS MEXAHUYECKOU SHEPIHH.

w
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Pa3nes 6. TensioBblie siBJICHUS.

OcHOBHBIE MTOJIOKEHUS MOJIEKYJISIPHO--KUHETUUECKON TEOpUU CTpOeHUs BemlecTBa. Macca
U pasMepbl aToMOB M MoJeKyJd. ONbITbl, NOATBEPKIAIOIINE OCHOBHBIE IIOJIOKEHUS
MOJIEKYJISIPHO-KUHETUYECKOI TEOpUH.

Mopenu TBEPAOTO, KHUJIKOTO U Ta3000pa3HOro cocTosIHUM BelecTBa. Kpucramnnueckue u
amopdusie Tena. OObsICHEHNE CBOMCTB Ta30B, )XKUIAKOCTEH M TBEPABIX TEJI HA OCHOBE MOJOKEHUN
MOJIEKYJISIDHO--KMHETUYECKOM Teopuu. (CmaunMBaHHME M KalWULIPHBIE sIBIEHUSA. TerioBoe
paciIupeHue U cxxaTue.

Temneparypa. CBA3p TemmepaTyppl €O CKOPOCTbIO TEIUIOBOTO JABMKEHUS YacTHII.
Buytpennsis sHeprus. CnocoObl HW3MEHEHHUS BHYTPEHHEW »JHEpPruM: TeIulonepenadya u
coBepIeHre padoThl. Bupl Temionepeaayu: TeIONPOBOJHOCTh, KOHBEKIHS, U3TyUECHHUE.

KonunuectBo TemioThl. YaenbHas TEMIOEMKOCTh BellecTBa. TemiooOMeH U TEemIoBOe
paBHOBecHe. YpaBHEHHE TerjioBoro Oananca. IlnaBineHue m oTBepAeBaHUE KPHCTALTMYECKUX
BEIIECTB. YeNbHas TemioTa MaBieHus. [lapooOpa3oBanue u KoHueHcanus. Mcmapenue.
Kunenue. YnaenpHass Temiora napooOpa3oBaHHs. 3aBUCUMOCTh TEMIIEpPATyphl KUIEHHUS OT
aTMOC(hEpHOTO JTaBJICHHUS.

BnaxnocTs Bo3ayXa.

OHeprus TOIMBa. Y IeJIbHas TEII0Ta CrOpaHusl.

[Mpunmunsr pabotel TermoBbix aurarenedt KIIJ TemmoBoro aBurarens. TemoBble
JIBUTATEIH U 3aLIUTa OKPYKarOLIEH Cpeibl.

3aKOH COXpaHEHMsI U IIPEBPALLEHNS SHEPTUH B TEIUIOBBIX IIPOLECCAX.



Hemoncmpayuu.
Hab6nronenne 6poyHOBCKOTO JABHIKEHUS.
Hab6mronenue nuddys3un.
Habmtoienue siBieHnii cMauMBaHUsI U KaWUISIPHBIX SBJICHUIA.
HabGmonenue TeniaoBoro pacuimpeHus Tel.
V3MeHeHune AaBlieHus Ta3a pu U3MEHEHUHN 00bEMa U HArpeBaHUK UJTU OXJIAXKICHUU.
[IpaBuna n3MepeHus TeMiepaTypsl.
Bunb! Teruionepenayn.
OxuaxieHrue mpu COBEPLICHUH PaOOTHI.
HarpeBanue nipu coBepiiieHUN padOThl BHCITHUMU CHIIAMHU.
. CpaBHEHHE TETUIOEMKOCTEN PA3IMYHBIX BELLIECTB.
. Habnronenue xunenus.
. HabnroieHue mocTostHCTBa TeMIEpaTyphl MPH TUIaBICHUH.
13. Moaenu TerOBBIX JBUTATEIICH.
Jlabopamopnwvie padbomot u onvimol.
OnbITHI 1O OOHAPYKEHUIO TEHCTBUS CHIJI MOJIEKYJISIPHOTO TPUTSIKEHHUSL.
OnbIThI IO BhIpAIIMBAaHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MIIM caxapa.
OnbITHI 1O HAOIIOIEHUIO TEIIOBOTO PACIIMPEHHS Ta30B, )KUJIKOCTEH 1 TBEPABIX TE.
Ornpezenienne 1aBieHUs BO3AyXa B OAJJIOHE MINPHUIIA.
OnBITHI, AEMOHCTPUPYIOIIME 3aBUCUMOCTH JaBIEHHUS BO3JyXa OT €ro o0béMa u
HarpeBaHUs WM OXJIKICHUS.
[IpoBepka THUMOTE3bl JMHEWHOW 3aBUCUMOCTU JUIMHBI CTOJOWMKA >KUIKOCTH B
TEPMOMETPUUECKOU TPYyOKE OT TeMIlepaTyphl.

7. HaGnromenue u3MeHEHHs] BHYTPEHHEH PHEPrUM Tella B pe3ylbTare Terionepeaadu u

paboThl BHEIIHHUX CHIL

8. HccnenoBanue siBICHUS TEIUIOOOMEHA MPU CMEIIMBAHUH XOJIOTHOM U TOPSTYEi BOJIBI.

9. OmpexneneHue KOTUYECTBA TEIJIOTHI, MOJIYYEHHOTO BOJOW TMpPU TEIIO0OOMEHE C

HarpeThiM METAJUIMYECKUM ITHITHHIPOM.

10. OnpeneneHue yaenbHOM TEMIOEMKOCTH BEILIECTBA.

11. UccnenoBanue mpolecca UCIapeHusl.

12. OnpeneneHne OTHOCUTENbHOM BIAKHOCTH BO3yXa.

13. Onpenenenue ynenbHON TEIUIOTHI IUIABJICHUS JIbJIA.

Pa3nen 7. DaekTpuyeckue 1 MAarHUTHBIE SIBJI€HHS.

OnekTtpuszanusi Tenl. J[Ba poma 3JIEKTpUUECKUX 3apsloB. BzaumojnelcTBHe 3apsyKEHHBIX
ten. 3akoH KymoHa (3aBUCHMMOCTB CHJIBI B3aWMOJEHCTBUS 3apsHKEHHBIX TET OT BEITUYUHBI
3apsiIOB U PACCTOSIHUS MEXY TEIAMM).

OnekTpuueckoe mosie. Hanpspk€HHOCTD AeKTpudeckoro mojs. [IpuHImm cymneprno3uium
ANEKTPUUECKUX MOJieH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenu snekTpudecKux 3apsAIoB. DJIIEMEHTAPHBIN dieKkTpudeckuid 3apsa. CtpoeHue
atoma. [I[poBOAHMKY U TUANEKTPUKU. 3aKOH COXPAHEHUS AJIEKTPUUECKOTO 3apsijia.

DIEeKTPUUECKU TOK. YCIOBHUSI CYIIECTBOBAHMS JJIEKTPUUECKOro Toka. lcTouHukm
MOCTOSTHHOTO TOKa. JIeHCTBUS JIEKTPUYECKOr0 TOKa (TEIUIOBOE, XUMHUYECKOE, MarHHUTHOE).
DJIEKTPUUYECKUI TOK B )KUIAKOCTAX U razax.

Onexktpuueckasd uenb. Cuna Toka. OJnekTpuueckoe HampspbkeHue. ConpoTHBIIEHHE
MPOBOJHUKA. YJIEIbHOE CONPOTUBICHUE BemiecTBa. 3akoH Owma Ui yd4acTKa IEMH.
[TocnenoBarenbHOE U MapaieIbHOE COETMHEHUE TPOBOJHUKOB.

PaboTa 1 MOIITHOCTH AJEKTPUYECKOTO ToKa. 3akoH J[koyms—JIeHa. DaekTpudeckue menu
U TIOTPEOUTENH ICKTPUIECKOM SHEPTruu B ObITY. KOpoTKOE 3aMbIKaHHE.

[TocTostHHbIE MarHuThl. B3auMopaelcTBME NOCTOSHHBIX MAarHMTOB. MarHuTHoe moJe.
MarunuTtHoe noJie 3eMIId U €ro 3HaueHHe JJIs ’KU3HU Ha 3emuie. OnbIT Dpcreaa. MaruutHoe noiie
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ANEKTPUYECKOTO TOKa. [IpuMeHeHne 3JIEKTPOMarHuToB B TEXHHUKE. J[eCTBME MAarHUTHOTO MOJIA
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUIareilb IOCTOSHHOrO ToKa. lcnosb3oBaHue
AJIEKTPOJIBUraTesICH B TEXHUUECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

OnbiTel  @Papazges. SBieHue  dAlEKTpOMarHUTHOM  uHAyKuuu. IlpaBunmo  Jlenna.
Onekrporernepatop. CrocoObl TONyYEHUS DIIEKTPUYECKOW SHEPruu. DIJIEKTPOCTAHIIMK Ha
BO300HOBJISIEMBIX HCTOYHHUKAX YHEPTHH.

Hemoncmpayuu.

OneKkTpusanus Ted.
JIBa poJia AIEKTPUUECKUX 3apsA0B U B3aUMOJICHCTBUE 3apSXKEHHBIX TEJL.
VYCeTpoicTBO U IEMCTBUE AIEKTPOCKOTA.
DneKTpocTaTUuecKas HHIYKIHSL.
3aKOH COXpaHEHUs AEKTPUUECKUX 3apsi/IOB.
[IpoBOIHUKY U AUDIIEKTPUKH.
MopenupoBaHu€ CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
W cTOYHMKY TOCTOSIHHOTO TOKA.
JIefiCTBHS 2IIEKTPUYECKOTO TOKA.
. DJIEKTPUUYECKUI TOK B )KHIKOCTH.
. 'a30BBbIii pa3psa.
. I3mepeHne cuiibl TOKa aMIepMETPOM.
. I3mepenune 31eKTpuyecKoro HanpsHKEHUs BOTBTMETPOM.
. Peocrat u marazuH COnpOTHBIICHUN.
. B3aumopeiicTBue NOCTOSIHHBIX MarHUTOB.
. MopenvupoBaHue HEBO3MOXKHOCTH pa3/ICJICHUsI OJTOCOB MarHUTa.
. MoaenupoBaHue MarHUTHBIX MOJIEW MOCTOSTHHBIX MAarHUTOB.
. OmeIT Opcrena.
. MarauTHoe 1noJje Toka. JJIeKTPOMAarHurT.
. JleficTBe MarHUTHOTO TOJISL HAa MPOBOJIHUK C TOKOM.
. DIEKTPOABUTATEINb MIOCTOSTHHOTO TOKA.
. UccnenoBanue siBJIEHUS IEKTPOMATHUTHON MHAYKIUH.
. OniTel Dapanes.
. 3aBUCUMOCTD HaIpaBJIeHUsI UHIAYKIIMOHHOTO TOKA OT YCIOBUN €ro BO3SHUKHOBEHHSI.
25. DaekTporeHepaTop MOCTOSIHHOTO TOKa.
Jlabopamopuvie padomol u onvimel.
OMNBITHI 110 HAOTIOACHUIO JIEKTPU3AIUN TE HHAYKIIUEH U MPU COMPUKOCHOBEHHH.
WccnenoBanune neMCTBUS JIEKTPUYECKOTO TOJISI HA TTPOBOIHUKHU U TUDJIEKTPUKH.
COopka u mpoBepKa padOTHI NEKTPUUECKOH IETH MOCTOSIHHOTO TOKA.
W3mepenne u peryaupoBaHue CHITBI TOKA.
N3mepenne u peryaupoBaHue HaIpsHKEHUS.
WccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, HAYIIETO Y€pe3 Pe3UCTOpP, OT COMPOTUBIICHUS
pe3ucTopa 1 HaNpsHKEHUs Ha PE3UCTOPE.
7. OnbITBl, JEMOHCTPHPYIOUIME  3aBUCHMOCTh  DJIEKTPUUYECKOTO  COMPOTHUBIICHHS
MPOBOJIHUKA OT €0 JIMHBI, TIJIOMIAIH TTOTIEPEYHOTO CEYCHHS U MaTepuara.
8. IIpoBepka mpaBuia CIIOXKEHUS HANPSHKEHUNA TPU MOCIEI0BATEILHOM COEIUHEHUH
JIBYX PE€3UCTOPOB.
9. IIpoBepka mpaBuiia Jisi CUIbI TOKA MIPH MapauieIbHOM COSAMHEHUHN PE3UCTOPOB.
10. Onpenenenue pabOTHI AEKTPUIECKOTO TOKA, UYIIErO Yepe3 Pe3UCTOP.
11. OnpeneneHne MOIIHOCTH 3JIEKTPUUECKOTO TOKA, BBIIEISIEMOMN Ha pe3UCTOpE.
12. UccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, MAYIIETO Yepe3 JIAMIIOYKY, OT HaIlpPSKEHUs
Ha HEW.
13. Onpenenenue KII/] narpeBarens.
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14. MccnenoBanue MarHUTHOIO B3aMMOJIEHCTBHS IIOCTOSIHHBIX MArHUTOB.

15. VI3yyeHre MarHMTHOIO IIOJsl IOCTOSIHHBIX MAarHUTOB IpU HUX OOBEIMHEHUH H
pa3JeiIeHuN.

16. MccnenoBanue JE€MCTBUS DJIEKTPUYECKOIO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbIThI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTb CHJIbI B3aUMOJAECUCTBUS KaTYIIKU C TOKOM U
MarHurTa OoT CHJIbl TOKAa U HAIIPABJICHUS TOKA B KaTyIIKE.

18. M3yueHue neicTBUsI MAarHUTHOTO I10JIS HA IIPOBOJHUK C TOKOM.

19. KoHcTpyHnpoBaHue U n3ydeHue paboThl 3J1€KTPOIBUTATEIS.

20. U3mepenue KIIJl anekTpoaBUraresbHONM yCTAaHOBKHU.

21. OnbITHl 110 MCCIIEAOBAHUIO SIBJIEHMSI DJIEKTPOMAarHUTHOM MHAYKLHHU: HCCIEI0BAaHUE
M3MEHEHUH 3HAYCHUs U HAIIPABJICHUS MHAYKLIIMOHHOIO TOKA.

9 KJIACC

Pa3nen 8. Mexanuveckue siBJICHUS.

Mexannueckoe npwxeHue. MarepuaibHas Touka. Cuctema orcdyéra. OTHOCUTEIBHOCTH
MEXaHWYECKOrO JBHKEHHs. PaBHOMEpHOe mpsMoiMHENHOe naBMKeHHEe. HepaBHoMepHOe
IpsIMOJIMHENHOE ABM)KeHHE. CpenHsss M MIHOBEHHAs CKOPOCTb Tejla IPU HEPAaBHOMEPHOM
JBHKCHUH.

Yckopenue. PaBHoyckopeHHOe IpsiMosinHeiiHoe arkeHne. CBo6ogHoe najaeHue. OnbIThl
[Nanunes.

PaBHOMepHOE nBMXeHUE 10 OKpykHOCTH. Ilepuon u wacrora obpaiieHus. JIuneitHas u
YTJI0Bast CKOPOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHHE.

Ilepsbiil 3akoH HeroToHa. Bropoi 3akon Herorona. Tperuit 3akoH HeroroHa. IIpuHiun
CYNEPIIO3UINHN CHIL.

Cuna ynpyroctu. 3akoH I'yka. Cwiia TpeHMs: CUJIa TPEHUS CKOJBKEHHUS, CUja TPEHUs
IIOKOS1, APYTHE BUBI TPEHUSI.

Cuna TsDKECTM M 3aKOH BCEMUPHOIO TATOTEHHS. YCKOpEHHE CBOOOIHOIO MaJeHUs.
JBuxenne 1aner Bokpyr Connua. IlepBas kocmuueckas ckopocTh. HeecomocTh u
[EepErpy3KHu.

PaBHOBecue MarepuanbHOM TOuku. AOCOIIOTHO TBEPAOE Teno. PaBHOBecue TBEPIOTO Tea
C 3aKPEINIEHHON OCBIO BpaueHuss. MomeHT cuibl. LIeHTp TskecTH.

Umnynec Tena. M3smeHeHne umnysbca. MmMmynabc cuibl. 3aKOH COXpAaHEHHS HMITYIbCA.
PeaktuBHOE nBUXKEHUE.

Mexanudeckas paboTa ¥ MOITHOCTh. PaboTa cuil TsDKECTH, YNpyrocTtu, TpeHus. CBs3b
Hepruu u pabothl. [loTeHumanbHas SHEpPrus Tenla, MOJHATOrO HaJa TMOBEPXHOCTHIO 3EMIIH.
IToTeHumanpHas 3HEprus cKaTtoi npyxuHsl. Kunernueckas sHeprus. Teopema 0 KHHETUYECKON
SHEPruM. 3aKOH COXPAaHEHHUSI MEXaHUYECKON DHEPIHH.

Hemoncmpayuu.

1. HaOmroneHne MEeXaHn4eCcKoro JIBUKEHHUS TeJla OTHOCUTEIBHO Pa3HBIX Te OTCUETA.

2. CpaBHeHME IyTEH W TPACKTOPHUW JBHKEHHSI OJHOTO M TOrO K€ Tela OTHOCUTEIBHO

pa3HBIX TEJl OTCUETA.

3. H3MepeHHe CKOPOCTH U YCKOPEHUS MPSIMOJIMHENHOTO IBUKEHHUS.

4. VccnenoBaHue NpU3HAKOB PABHOYCKOPEHHOI'O JBUKECHHUS.

5. HaGmioneHue IBHKEHUS Tella 110 OKPYKHOCTH.

6. Halmronenne MexaHMYECKUX SIBJICHHUH, MPOUCXOIAUINX B cucTeMe oTcuéTa «Tenexkar»
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUXKEHUU OTHOCUTENILHO KaOHHeTa (PU3HKH.

7. 3aBHCUMOCTbH YCKOPEHHMS T€JIa OT MacChl Tejla U ACHCTBYIONIEH HAa HETO CUJIBI.

8. HaOmioneHue paBeHCTBA CHJI IPY B3aUMOJICHCTBUU TEJ.

9. H3meHeHwue Beca Tesla MPU YCKOPEHHOM JIBUKEHUH.



10. IIepenaya ummysbca IIpy B3aMMOJECHCTBUU TEIL.

11. [IpeoOpa3zoBaHus SHEPTUH NIPU B3aUMOIECHCTBUHU Tell.

12. CoxpaHeHue UMITYJIbCa IIPU HEYIIPYTOM B3aUMOAECHCTBUH.

13. CoxpaHeHue UMITYJIbca IPU a0COMIOTHO YIPYTOM B3aUMOCHCTBUH.

14. Habmro/1leHue peakTUBHOI'O IBU)KEHUS.

15. CoxpaHeHue MeXaHU4YEeCKOW YHEPTHH MPU CBOOOIHOM I1a/ICHUU.

16. CoxpaHeHHE MEXaHUYECKOW PHEPTUU NP IBUKEHUU TeJIa MO/ IeHCTBUEM NIPYKHUHBI.

Jlabopamopuvie pabomol u onvimol.

1. KoncTpyupoBaHue TpakTa Mg pa3rOHa W JAJIbHEHIIEr0 PaBHOMEPHOIO JIBHKEHUS
LIapPHUKA WM TEIIEKKH.

2. OmpezneneHue cpeAHE CKOPOCTU CKOJIbKEHUS Opycka WM ABWKCHUS LIapuKa IO
HAKJIOHHOM INIOCKOCTH.

3. OmnpeneneHue yCKOpPEHHs Tejla MPU PABHOYCKOPEHHOM JBMKEHUHM IO HAKJIOHHOM
IIJIOCKOCTH.

4. VccnepoBaHue 3aBUCUMOCTHU IMYTH OT BPEMEHH IPU PaBHOYCKOPEHHOM JIBIXKEHUU 0e3
Ha4yaJbHOW CKOPOCTH.

5. TlpoBepka rumoTes3bl: €CIM MPU PABHOYCKOPEHHOM JBMKEHHH 0€3 HayalbHOI
CKOPOCTH IIyTM OTHOCSTCS Kak psAJ HEYETHBIX 4YHUCEI, TO COOTBETCTBYIOLIUE
MIPOMEKYTKH BPEMEHH OJJUHAKOBBI.

6. HccnenoBanue 3aBUCHMOCTH CHJIbI TPEHHS CKOJIBKEHHS OT CHJIbI HOPMAJIBHOIO
JIABJICHUS.

7. Omnpenenenue k03pPUIHEHTA TPEHUS CKOIBXKEHUS.

Omnpenenenne KECTKOCTU MPYKUHBI.

9. OmnpeneneHue pabOThl CUJIBI TPEHUS TPH PABHOMEPHOM JIBUKEHHUU Tela [0

TOPU30HTAIILHON TOBEPXHOCTH.
10. Onpenienenne pabOTHl CHIIBI YNPYTOCTH MPH MOABEME TIpy3a C HCHOIb30BaHUEM
HEMOJIBUYKHOTO U MOJIBUYKHOTO OJIOKOB.

11. M3ydeHne 3aKk0HA COXpAHEHUs DHEPTUH.

Pa3nesn 9. Mexannueckue Koj1e0aHUS M BOJIHBI.

KonebarensHoe nBmxeHue. OCHOBHBIE XapaKTEPUCTUKU KOJIOAHUM: MepHoA, 4acToTa,
aMIuTyna. Marematudeckuil W NpPYKUHHBIA MasTHUKMU. lIpeBpamieHune sHeprum mpu
K0JIe0aTeIbHOM JIBUKEHUU.

3aryxatomue konebanus. Boeinyxnennsie konebanus. Pesonanc. MexaHndeckue BOJIHBI.
CBolicTBa MeXaHN4eCKUX BOJIH. [IposonbHbIE 1 nonepeuHble BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTh
€€ pacripocTpaHeHus. MexaHn4ecKue BOJHBI B TBEPJIOM TeJle, CEUCMUYECKUE BOTHBI.

3ByK. I'poMKOCTB 3ByKa M BbIcOTa ToHA. OTpaskeHue 3Byka. IH(pa3ByK U yIbTpa3BYK.

Hemoncmpayuu.

Habmonenue xonebanuii Tex moJ1 AUCTBUEM CHIIBI TSKECTH M CHIIBI YIIPYTOCTH.

Habmonenue xonebanuii rpy3a Ha HUTH U Ha IPY>KUHE.

HabGnronenue BeIHYKIEHHBIX KOJIe0aHU U pe30HAHCA.

PacnipocTpanenue npooiabHBIX U MONEPEUHBIX BOJIH (Ha MOJIENHN).

Habmroienue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKYCTHUYECKHI pe30HaHC.

JIaﬁopamopubte padomot u onvimol.

1. OmpeneneHue 4aCTOTHI M IEPHOAA KOJICOAHUH MaTeMaTUYeCKOro MasiTHUKA.

2. OmnpezneneHue 4acTOTHI U IeproJa KoieOaHU IPY>KUHHOTO MasTHUKA.

3. HccnenoBanue 3aBHCHUMOCTH TepHofa KoyieOaHWil MOJBEUICHHOIO0 K HUTH Tpy3a OT
JUTUHBI HUTH.

4. VccnepoBaHue 3aBUCHMOCTH TepHofa KojeOaHUM MPYKUHHOTO MasTHHUKA OT Macchl

rpysa.

®

DU A WN R



5. IIpoBepka HE3aBUCHUMOCTH IepHoAa KoJIeOAaHWH Tpy3a, MOABELICHHOTO K HHUTH, OT
Macchl Ipy3a.
6. OnbIThl, JEMOHCTPUPYIOIIME 33aBUCUMOCTh TMEpuoia KOJeOaHWW MPYKHUHHOTO
MasiTHUKa OT MaccChl Ipy3a U KECTKOCTH MPY>KUHBI.
7. W3mepenue yckopeHHs! CBOOOIHOTO MaCHHUS.
Pa3zgea 10. DiekTpoMarHuTHOE 1MOJI€ M 3JIEKTPOMATHUTHbIE BOJIHbI.
DNEeKTpOMarHUTHOE INoJie. DJIEKTPOMAarHuTHblE BOJHBI. CBOWCTBA 3JIEKTPOMAarHUTHBIX
BouH. lIkana 31eKTpoMarHuTHbIX BOJH. Mcronb3oBaHue 3JIEKTPOMArHUTHBIX BOJIH JUIsl COTOBOM
CBSI3H.
DnexkTpoMarHuTHas npupojaa csera. CkopocTh cBeta. BonHoOBbIe cBOCTBA CBETA.
Hemoncmpayuu.
1. CaoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.
2. BonHOBBIE CBOKCTBA CBETA.
Jlabopamopnwvie pabomot u onvimeol.
1. M3ydeHue CBOMCTB 3JEKTPOMAarHUTHBIX BOJIH C IOMOIIIbIO MOOMIJIBHOTO Tene(oHa.
Pa3nes 11. CBeToBble sIBJICHUS.
JlyueBas monenb cera. Vcrounuku cBera. [IpsMonnHeliHOe pacnpoCTpaHEHUE CBETA.
3armenus Connua u JIynel. Otpaxenue cera. [lnockoe 3epkano. 3akoH OTpakeHUs CBETa.
[Ipenomnenue cBera. 3akoH mpenomiieHus: cBeta. [lonHoe BHyTpeHHEee OTpaKeHUE CBETa.
Hcnonp30BaHne OJTHOTO BHYTPEHHETO OTPAXKEHUS B OTHYECKUX CBETOBOJAX.
Jlunza. Xox nyweit B muH3e. Omnrtuyeckas cucrema ¢oToamnmnapara, MHUKPOCKONa U
Teneckorna. ['na3 kak onTudeckas cucreMa. bin3opykocTs U 1abHO30PKOCTb.
Paznoxenue 6enoro csera B criekTp. OnbiTel HptoTOHA. CliojkeHHe CEKTPaIbHbIX IIBETOB.
Hucniepcus ceera.
Hemoncmpayuu.
[IpssMonMHENHOE pacCIIPOCTPAaHEHUE CBETA.
OtpaxkeHue cBera.
[Tonryuenue n300paxeHUi B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
ITpenomiieHue cBera.
ONnTHYECKUN CBETOBOI.
Xon syuelt B coOuparomiei Junse.
Xop J1ydeil B paccenBarolel JIMH3E.
[Tonryuenue n300pakxeHUi ¢ MOMOILBIO JIUH3.
. [punnun neiictBus ¢otoanmnapara, MUKpPOCKOIA U TEJIECKOTIA.
10. Mopens riaza.
11. PaznokeHue 6€eoro cBeTa B CIEKT).
12. [Toryuenue 6en0ro cBeTa MpH CIOKEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopuvie pabomul u onvimol.
1. HccnenoBaHue 3aBUCUMOCTH YyIJIa OTPaXKEHHsI CBETOBOTO JIyya OT yrJjia MajaeHusl.
2. H3yueHue XxapakTepUCTUK N300paKE€HUs MPEAMETa B IUIOCKOM 3epKajie.
3. HccnenoBanue 3aBUCMMOCTH yIJIa MPEIOMIIEHHS CBETOBOIO JIy4a OT yIjla NaJcHHs Ha
IPaHULIE «BO3LYX—CTEKIIO».
[Tony4yenue n300pakeHU C MOMOIIBIO COOMPAOLIEH JTHH3BI.
Onpenenenne POKyCHOTO PACCTOSIHUS U ONITHYECKOM CHITBI COOMPAIOIIEH JIMH3BI.
OnbITH IO PA3TIOKEHHIO OEIOr0 CBETa B CHEKTP.
OnpITHl MO BOCHPUATHIO LIBETA IMPEIMETOB MpPU UX HAOIIOACHUM Yepe3 ILIBETOBbIC
(UITBTPHL.
Pasznen 12. KBanToBbIe sIBJICHHUA.
Oneiter Pe3epdopna u mianerapuas moaenb aroma. Moaens atoma bopa. Mcnyckanue n
norsiouieHue ceera atoMoM. KBanThl. JInHelHyaTble CIEKTPHI.

WRENOUAWN R
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PagnoaktuBHOCTh. Anbda-, Oera- M ramma-uznydeHus. CTpoeHHE AaTOMHOTO sjpa.
Hyxnonnas wmopens atomHoro szapa. HMsoromsl. PannoaktuBHble mnpeBpamienus. Ilepuon
[0JIypacnaaa aTOMHBIX sIEp.

SnepHble peakuuy. 3aKOHbI COXPAHEHUs 3aps0BOIO U MAacCOBOIO YHCEI. DHEPIHUs CBA3U
aToMHbIX saep. CBsa3p macchl U sHepruu. Peakuum cuHTe3a u JeneHus saep. Vcrounuku
sHepruu CosHLa U 3BE3 1.

SInepnas sHepreTuka. JIeMCTBUA paAgMOAKTUBHBIX U3JIy4YCHUIN Ha )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

CrieKTpbl U3JIy4€HUs U MOIJIOIIEHNUS.

CrHieKTpbl pa3aMyYHbIX I'a30B.

CrnexTp BoaOpo/Ia.

HaGnronenue tpekos B kamepe Bunbcona.

Pabora cuéTunka HOHU3UPYIOIIMUX U3TYyUEHU.

Perucrpanus usiny4eHus IpUPOIHBIX MUHEPAJIOB U IIPOJYKTOB.

Jlaﬁopamopnbte pabomot u onvimeol.

1. HaOmro/ieHue CIUIOIMIHBIX U JIMHEHYAThIX CIEKTPOB U3JIy4EHHUSI.

2. HccnenoBaHue TpPEKOB: M3MEpEHHE HSHEPIMM YacTHILBI 110 TOPMO3HOMY MyTH (IO

¢dororpadusm).

3. H3mepeHue paanoakTUBHOIO (QoHa.

IToBTOpHTEIBLHO-0000 1A NI MOIYTb.

[ToBTOpUTENBHO--0000IAIOIIMKA  MOAYJIb MpEAHAa3HAYeH s CUCTeMaTH3aluu U
00001IeH!sT IPEMETHOTO COJIEPKAHHS U OTIBITA JIEATEIBHOCTH, IPHOOPETEHHOTO MPH U3yYCHUT
BCEro Kypca (PM3MKH, a TakKe JJIs MOATOTOBKM K OCHOBHOMY T'OCYJApCTBEHHOMY 3K3aMEHY I10
¢buznke U1t 00ydarommxcs, BBIOPABIINX 3TOT Y4€OHBIH MpeIMeET.

[Ipy wu3ydyeHMM JAHHOTO MOJYJS pPEAIU3YIOTCI M CHUCTEMATU3HPYIOTCS — BUIBI
NEeSTEIbHOCTH, Ha OCHOBE KOTOpBIX oOecreuuBaeTcs JOCTHXKEHHE TPEAMETHBIX U
METaINpeIMETHBIX IUIAHUPYEMBIX Pe3yJbTaTOB 0OyueHHs, (OpPMHUPYETCs €CTECTBEHHOHAayuyHas
IPaMOTHOCTh: OCBOEHHE HAy4YHBIX METOJIOB HCCIICOBAHUS SIBICHUNH MPHUPOABI U TEXHUKH,
OBJIQICHUE YMEHMSIMHU OOBSICHATh (U3UUECKUE SIBICHUS, MPUMEHSS IOJyYeHHbIE 3HAHMA,
pemaTth 3a/1a4u, B TOM YUCJI€ KaUeCTBEHHBIE U SKCIIEPUMEHTAJIbHbIE.

[TpyHIMIIMAIBHO NEATEIBHOCTHBIA XapaKTepP JaHHOTO pas3zella pealn3yeTcs 3a CUET TOro,
4yTO 00y4arolnecs BBIMOIHSIIOT 33JaHNs, B KOTOPBIX UM MpeJlaraeTcs:

Ha OCHOBE IOJIyUYEHHBIX 3HAHUH Pacro3HaBaTh U HAYYHO OOBICHATH (PU3UUYECKHE SBJICHHS
B OKpY’KaroUIEH MPUPOJIEC U TOBCETHEBHOM KU3HU;

UCIIOJIb30BaTh HAyYHbIE METO/bI UCCIENOBaHUS (PU3UUECKUX SBICHUHM, B TOM YHCIE IS
MPOBEPKHU THIIOTE3 U MOJIYYEHHS] TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh HayuHblE€ OCHOBBI Hamboyiee BAXKHBIX JOCTHXKEHHH COBPEMEHHBIX TEXHOJIOTH,
HanpuMep, MPaKTUYECKOrO HCMOJIb30BAaHUS PA3IUYHBIX HCTOYHHUKOB SHEPrUUM HAa OCHOBE
3aKOHA MIPEBPALLEHUS U COXPAHEHMSI BCEX U3BECTHBIX BUOB SHEPTHUHU.

DU A WS e



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

N3yuenne (U3MKKM HAa ypOBHE OCHOBHOTO 0O0IIero oOpa3oBaHHUs HANpaBlIeHO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPECAMETHBIX U MMIPEAMETHBIX O6pa30BaTeJ'IBHBIX PE3YJIbTATOB.

B pesymbraTte wu3ydeHus (U3MKM HA YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsA Y

oOyuatotierocst 0yayT chopMUPOBaHbI CIIEAYIONINE JIMYHOCTHBIE PE3YJIbTaThl B YACTH:

1) naTPHOTHYECKOT0 BOCTIMTAHUS:

— TPOSIBJICHHE WHTEPECa K HCTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCHICKON (hU3UUYECKOM
HayKH;

— IIEHHOCTHOE OTHOIICHHE K IOCTHKEHUSM POCCUICKUX YUIEHBIX--(DU3HKOB,

2) rpa:kKIaHCKOr0 M TYXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

— TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYKJIEHUHM OOIIECTBEHHO 3HAYUMBIX U ATHYECKUX
po0JieM, CBA3aHHBIX C MPAKTHUYECKUM IIPUMEHEHUEM JOCTHUKEHUH (PU3UKU;

— OCO3HAHHE BAXKHOCTU MOPATbHO--3TUYECKHUX MIPUHIIUIIOB B IEATEILHOCTH YUEHOTO;

3) 3cTeTH4YEeCKOro BOCTIMTAHUS:

— BOCIIPUSTHE ICTCTHUSCKUX KadecTB (PM3UYECKON HAYKU: €€ TAPMOHHYHOTO IOCTPOCHHSI,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) 1EHHOCTH HAYYHOT'0 MO3HAHUA:

— OCO3HaHHE LIEHHOCTH (DU3MYECKON HAYyKHM KaK MOIIHOTO MHCTPYMEHTA IO3HAHHS MUpa,
OCHOBBI Pa3BUTHU TEXHOJIOTHM, BaXKHEUILIEN COCTABIAIOLIEN KYJIBTYPBI;

— pa3BUTHE HAYYHOU JIF0O03HATEIIBHOCTH, HHTEPECA K UCCIIEIOBATEIHLCKON IEATEThHOCTH;

5) dopMupoBanus KyJbTYpPbI 310POBbS M IMOIMOHAIBHOIO 0J1ar0NOJTyYHA:

— OCO3HaHME IIEHHOCTH 0€30MacHOro o0pa3a >XHU3HH B COBPEMEHHOM TEXHOJOTHUYECKOM
MHpe, BaXXHOCTH TMpaBWI O€30MacHOro TMOBEACHHUS Ha TpaHCIOpTe, Ha JOpOrax, C
AIEKTPUUYECKUM U TEIJIOBBIM 000PY/I0BAHUEM B JIOMAITHUX YCIOBUSX;

— c(hopMHpPOBAHHOCTH HaBbIKa pedrekcuu, MpU3HAHHE CBOETO IMpaBa Ha OIMUOKY U TaKOTO
e IpaBa y Jpyroro 4ejioBeKa;

6) TPY10BOr0 BOCIIUTAHUA:

— aKTUBHOE y4acTHe B pPEIICHUU MPaKTUYECKUX 3a]ay (B paMKax CEeMbH, 00pa3oBaTelIbHON
OpraHu3alM, TOpoJa, Kpas) TEXHOJOTMYECKOM U COLUUAIbHOM HANpaBIEHHOCTH,
TpeOYIOMHX B TOM YHCIIC U (PU3NIECKUX 3HAHUIA,

— UHTEPEC K MPAKTHIECKOMY U3YUEHHIO PO ECCHil, CBI3aHHBIX ¢ (DU3UKOIA;

7) 3K0JIOTMYECKOT0 BOCTINTAHUSA:

— OpHUEeHTalusg Ha TpUMEHEHWE (PU3WYeCKWX 3HAHUW I pemieHus 3aaad B o0JacTu
OKPY’KaIOIIeH Cpe/bl, TUIAHUPOBAHUS TIOCTYIKOB M OIICHKH WX BO3MOJKHBIX TOCIEICTBUIN
JUTSL OKpYKaloIlEen Cpeibl;

— OCO3HAHHUE TJIO0ATBHOTO XapaKTepa YKOJIOTHIECKUX MPOOJIeM U MyTeH MX PEIICHHS;

8) ajanTannu K N3MEHSKIIUMCS YCJIOBHAM COUMAIBHON 1 NMPUPOAHOH Cpe/bl:

— TMOTpeOHOCTh BO B3aUMOJACWCTBUM TMPH BBIMOJIHEHUH WCCIEIOBAaHUI H TMPOEKTOB
(bu3MUeCcKOil HaNPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSM JAPYTUX;

— MOBBILICHHE YPOBHS CBOEH KOMIIETEHTHOCTHU Yepe3 MPAKTHUECKYIO AESITebHOCTD;

— NoTpeOHOCTh B (POPMHUPOBAHUU HOBBIX 3HAHWUK, B TOM uucie (OpMyIHpOBaTh HICH,
MTOHSTHSI, TUTIOTE3bI O (PU3MUECKUX OOBEKTAX U SIBICHUSX;

— 0co3HaHue Ae(UIUTOB COOCTBEHHBIX 3HAHUH M KOMIIETEHTHOCTEH B 007aCTH (PU3HKH;

— IUTAHUPOBAHKE CBOETO PA3BUTHS B MPUOOPETCHUH HOBBIX (PU3NYECKUX 3HAHMIA,



® — CTpeMJICHHE aHAIM3HPOBAThH U BBIABIISATH B3AUMOCBS3H NMPHUPO/IbI, 00IIECTBA M SKOHOMHUKH,
B TOM UYHCJIE C UCIIOJIb30BaHUEM (PU3NYECKUX 3HAHUM;

e — OIICHKAa CBOMX JECWCTBUM C YYETOM BIMSHUSA Ha OKPYKAIOIIYIO CpELy, BO3MOKHBIX
r7100aJIbHBIX MOCJIEACTBUH.

METANPEIMETHBIE PE3YJIbTATHI

B pesynprare ocBoeHHs mporpaMMel 1O (U3MKE HAa YPOBHE OCHOBHOI'O OOILEro
oOpazoBanusi y oOyuatomierocs OyayT c(hOPMHUpPOBaHBI MeTampeaMeTHble pe3yJbTaThl,
BKJIIOYAIOIME [103HABaTEIbHbIC YHHMBEpCAJIbHbIE Yy4yeOHbIE JEHCTBUS, KOMMYHUKAaTHBHbBIE
YHUBEpCaJIbHbIE YUeOHbBIE ICHCTBUS, PErYIATUBHBIC YHUBEPCAIbHbBIC YUeOHbIe IeHCTBUS.

Ilo3HaBaTe/IbHBbIE YHHMBepCAIbHbIe yYeOHbIe AeiicTBUS

Ba3oBble 1oruveckue aeicTBUA:
® BBIBIATH U XapaKTEPU30BaATh CYIIECTBEHHbIC IPU3HAKU OOBHEKTOB (SIBICHUH);
® YCTaHABIMBATH CYIIECTBEHHBIN MPU3HAK KJIACCHU(PUKALMU, OCHOBAHUA AJISi 0000IIECHUS
U CpaBHEHUS;
® BBIIBIISATH 3aKOHOMEPHOCTH W MPOTHBOPEYHS B pACCMaTPUBAEMBIX (aKTax, NaHHBIX U
HaOJIOICHUSX, OTHOCAIIMXCS K (PU3HMUECKUM SBIICHHSIM;
® BBIBIATh NPUYUHHO--CIICJCTBEHHBIC CBSI3U NMPHU U3YYCHUU (UBMUECKUX SBICHUU H
MPOLIECCOB, JIeNaTh BBIBOJBI C KCIOIb30BAHUEM JECAYKTUBHBIX U HMHIYKTHBHBIX
YMO3aKIIIOYEeHUH, BBIIBUTATh THITIOTE3BI O B3AUMOCBSI3SX (DU3NYECKUX BEINYNH;
® CaMOCTOSATENIbHO BBIOMpATh crmocod peuieHus ydeOHOW (U3MYEcKOor 3agaun
(cpaBHEHHE HECKOJBKMX BApHMAHTOB pEUICHHUs, BHIOOp Hamboyiee MOIXOMASIIETO C
y4€TOM CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPHUEB).
ba3oBblie uccienoBaTe/bCKue 1eHCTBHA!
®  HCIOJB30BATH BOIPOCH KaK UCCIIEAOBATEILCKUI HHCTPYMEHT ITO3HAHMS,
® TMPOBOJUTH IO CaMOCTOSTEIbHO COCTaBICHHOMY IUIaHY ONBIT, HECIOXKHBIH
¢bu3nueckuil FKCIeprUMEHT, HeOOIbIIOE HccieloBaHne (PU3NUECKOTO SBIICHMUS;
® OIICHWBaTh Ha MPHUMEHUMOCTHh U JIOCTOBEPHOCTh MH(OpPMAIINIO, TIOJYYCHHYIO B XOJI€
UCCIIEIOBaHHS WIIH YKCTIEPUMEHTA;
® CaMOCTOATENILHO  (OpMyJHpoBaTh OOOOIIEHHMS M  BBIBOABI IO  pe3yibTaTaM
pOBEIEHHOTO HAOIIOACHUS, OTIBITA, UCCIIEIOBAHMS;
® TIPOTHO3UPOBATh BO3MOXKHOE JTANbHEHIIIee pa3BUTHE (DPU3NIECKHUX MPOIIECCOB, a TAKKE
BBIJIBUTATH TIPEATIOIOKEHHUS 00 X Pa3BUTHU B HOBBIX YCIOBHUSIX U KOHTEKCTAX.
Pabora ¢ nnopmanmeii:
® TPUMEHATH PA3IMYHBIE METO/BI, HHCTPYMEHTBI W 3allpOChl MPH TOWCKE W OTOOpe
nH(pOpMallMK WIK JaHHBIX ¢ YUETOM IpeaoKeHHON yueOHOo! (hu3nueckoi 3a1auu;
® aHaJIM3UPOBATh, CHCTEMATHU3UPOBATh MU WHTEPIPETHPOBATh MH(DOPMAIMIO PA3TUYHBIX
BUIOB U (POPM TIPEICTABIICHHUS;
® CaMOCTOSTENHHO BBIOMPATh ONTHMANBHYIO (OpMy mpencTaBieHus WHPOPMAIUU H
WUTIOCTPUPOBATh pEIIaeMble 3a7adyd HECIOKHBIMH CXeMaMH, JWarpaMMaMy, HHON
rpaduKol U UX KOMOMHAITUSIMU.
KoMMyHUKaTHBHBIE YHHBePCATbHbIE YUeOHbIE TeliCTBHUS:
e B X0lI€ OOCYXKIeHHs Y4YeOHOrOo Mmarepuaja, Pe3yJbTaToB J1Ia0OpaTOpPHBIX pPabOT W
MIPOEKTOB 33JaBaTh BOIPOCHI MO CYHIECTBY OOCYKIaeMON TEMbl M BBICKA3bIBATh HJIEH,
HalleJICHHbIC Ha peIIeHUEe 3a/1a4d U MOAepKaHue 0JaroenaTeIbHOCTH O0IEHMS;



COMOCTABIIATH CBOU CYXKJEHUSI C CYXKICHUSIMH JPYIMX YYaCTHUKOB JIHAJIOTa,
0OHapY>XMBATh PA3IUYHE U CXOJICTBO IMO3HIIHH;

BBIPAXKATh CBOIO TOUYKY 3PEHHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;

nyOMMYHO  TPEJCTABISITH  PE3yJAbTAThl  BBIMOJHEHHOTO  (DU3MUYECKOTO  OIbITa
(3KCTIepUMEHTA, UCCIIEIOBAHUS, IPOCKTA);

MMOHUMAaTh M HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIMBUIYaTbHOW pabOTHI
P PEIICHUH KOHKPETHON (PU3UIECKOM TIPOOIIEMBI;

MPUHUMATh L€ COBMECTHOM JIESITEIBHOCTH, OPraHU30BBIBATH JACHCTBUS MO €€
JOCTHXKEHHIO: PACIIPEICNISITh POJIM, 00CYKIaTh MPOLECCHl U PE3ylIbTaThl COBMECTHOM
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

BBITIOJIHSTH CBOIO 4YacTh pabOThI, JOCTUTrasi KaueCTBEHHOTO pe3yJibTaTa MO CBOEMY
HaIPaBJICHUIO U KOOPJAUHHUPYS CBOM JICUCTBUS C APYTUMH YJ€HAMU KOMaH/IbI;
OLICHMBATh KA4eCTBO CBOEro BKJIaga B OOMMIA MPOAYKT MO KPUTEPHSIM,
CaMOCTOSITEIILHO CPOPMYITUPOBAHHBIM YYaCTHUKAMH B3aMOJICHCTBUSI.

PeryasiTuBHbIe yHHBepcaibHbIe y4eOHbIe AeiicTBUSA

Camoopranusauus:

BBISIBJIATH IPOOJIEMBI B JKU3HEHHBIX U YUEOHBIX CUTYALUsIX, TPEOYIOLIMX Ui peILCHHs
(bu3nUecKrx 3HaHUM;

OpUEHTUPOBAThCS B PA3IMUHBIX NOAXOJAaX MPUHATUS pELIeHUH (MHIMBUIYaJIbHOE,
IPUHSTHUE PELLIEHUS B TPYIIIE, IPUHATUE PELICHUH IPYIION);

CaMOCTOSITEJIbHO COCTaBJIATh AJTOPUTM peIIeHUs (PU3MUECKOW 3aaud WM IUIaHa
UCCIIEIOBaHUS C YYETOM MMEIOLIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh IIPEIaracMble BAPUAHTHI PEIICHU;

JienaTh BBIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CﬂMOKOHTpOJ’IL, SMOLMOHANIbHBIA HHTEJLJIEKT:

JlaBaTh a/ICKBaTHYIO OLIEHKY CUTYallUH U IpeiaraTh IJ1aH e€ H3MEHEHHUS,

OOBSICHATh MPUYMHBI JIOCTUXKEHUS (HEJOCTMXKEHUS) pe3yJabTaToOB JEATEIbHOCTH,
JlaBaTh OLIEHKY IPHOOPETEHHOMY OIBITY;

BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh (B TOM YMCJI€ B XOJ BHIMOJIHEHUS (PU3HUECKOTO
UCCIIEIOBaHMSI WMJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENIBLCTB, M3MEHHUBIIMXCS
CUTYallUii, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa LEIH U YCIOBUSIM;

CTaBUTb ce€0s1 HA MECTO APYroro YeJOBEKa B XOJE CIOpa MM JTUCKYCCUU HA HAyYHYIO
TeMy, TOHMMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;

NpU3HAaBaTh CBOE MpaBO Ha OIIMOKY NpU peUIeHHH (GHU3UYECKUX 3aJady WiId B
YTBEPKACHUSX HA HAYYHBIE TEMBI M TAKOE K€ IIPaBO JIPYroro.

HPEAMETHBIE PE3YJIbTATHI

K koniy oOyuenus B 7 KJjacce MpeIMeTHbIE pe3yabTaThl HA 0a30BOM ypPOBHE JOJIKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYHAIOIITUXCS YMECHHM:

HCIIOJIBb30BATh ITIOHATHUA: (I)I/I3I/I‘-I€CKI/IG n XHUMHYCCKUEC ABJICHHA, Ha6JHOI[eHI/IC,
9KCIIEPUMEHT, MOJEIb, THIIOTE3a, CAUHUIBI (PH3UYCCKUX BEIUYHMH, aTOM, MOJICKYIA,
arperatHble COCTOSIHHSI BellecTBa (TBEPHOE, JKHUIKOE, Ta3000pa3HOE), MEXaHHYECKOe
JIBUKCHHE  (pPaBHOMEPHOE, HEPaBHOMEPHOE, NPSIMOJIMHEHHOE),  TPacKTOPHS,
paBHOAEWCTBYIOMmas cuia, aedopmarus (ynpyras, IUIACTHYECKas), HEBECOMOCTb,
COOOIIAIOIIUECS COCY/IBI;



pa3nuuath sBieHus (quddy3usi, TEIUIOBOE BUKCHIE YaCTHUI] BEIIECTBA, PABHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JBUKEHUE, WHEPLHUs, B3aUMOJCHCTBUE TeEJl, PABHOBECHE
TBEPABIX TEI C 3aKPEIUVIEHHOM OCBhIO BpallleHUs, Iepelada JaBJICHHUS TBEPIAbIMU
TeJIaMH, KUAKOCTIMHU U razaMu, arMochepHoe JaBjieHue, IIaBaHue TeJl, MPeBpalleHus
MEXaHUYECKON IHEPTUH) TIO0 OMMUCAHUIO UX XapAKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHUE U3YYCHHBIX (U3NYECKUX SBICHUN B OKPYKAIOIIEM MHpE, B
TOM 4ucie (pU3UYECKHe SIBICHUS B MPHUPOAC: MPUMEPHI JBIKECHUS C PA3IAYHBIMU
CKOPOCTSIMH B JKMBOW M HEXHUBOU NPUPOJE, ACHCTBUE CUJIBI TPEHHS B MPUPOJIE U
TEXHHUKE, BJIHUSHUE aTMOC(EPHOTO JABIICHUS HA XUBOW OpraHu3M, IUIaBaHUE pPhIO,
pbhlyard B Teje YeNOBEeKa, MPU 3TOM IMEPEeBOJUTH MPAKTHUUECKYIO 3a7adyy B y4eOHYIO,
BBIJICTISITH CYIIICCTBEHHBIE CBOWCTBA (TIPU3HAKH ) (PU3UYECKHX SBIICHHIA,

OTKCHIBATh U3yYCHHBIE CBOMCTBA Tel U (PU3NYECKHUE SBICHUS, UCIIONB3YS (PU3NUECKUE
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTH BEIECTBA, BpeMs, MyTb, CKOPOCTh, CPEHHSSI
CKOpOCTb, CHUJIa YIOPYTrOCTH, CHUJA TSDKECTH, BEC TeJla, Cuila TPEHHUs, IABJICHHE
(TBEpHoOro Tema, >KMIKOCTH, ra3a), BBITAIKUBAIOLIAs cuUlla, MeXaHU4eckas paboTa,
MOIIHOCTh, IUJICYO CHJIBI, MOMEHT CHJIBI, KOI(PQPUIMEHT IOJIE3HOTO JCHCTBHUS
MEXaHHU3MOB, KUHETUYECKAas W MOTECHUUATIbHAsI SHEPIHsi), MPU OMUCAHUH TMPABUIBHO
TPAKTOBATh (PU3MUECKHUI CMBICI UCIIOIb3YEMbIX BEJIMUYUH, UX 0003HAUYCHHS U €AMHUIIBI
bu3nYeCKuX BEIMYUH, HAXOAUTH (POPMYINbBI, CBA3BIBAIONIME MAaHHYIO (PU3UYECKYIO
BCIIMYMHY C JPYTHMMH BEIMYMHAMH, CTPOUTH TpPadUKH H3YYCHHBIX 3aBUCHUMOCTEH
(bu3HYECKUX BEIUYMH;

XapaKkTepU30BaTh CBOMCTBA TeJ, (PU3UUYECKHE SBJICHUS U TPOIECCHI, HCIOIb3YS
npaBujia CJIOXKEHUs CUJ (BIOJIb OJIHOW TpsiMOif), 3akoH ['yka, 3akon Ilackamns, 3akoH
Apxumena, MpaBUIIO paBHOBECHsS pbrdara (0J0Ka), «30JI0TO€ MPaBUIIO» MEXAHUKH,
3aKOH COXpaHEHUs MEXaHWYECKOW »HHEpPrud, NpPH OSTOM JaBaTh CIIOBECHYIO
(GbopMyITHUPOBKY 3aKOHA U 3allMCHIBATh €M0 MATEMATHUYECKOE BBIPAKECHHUE;

OOBICHATh (HM3MYECKUE SIBJICHUS, TMPOIECChl M CBOWCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CHUTYaIlMil MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBISIBIATH MPUUNHHO-
-CIIE/ICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE M3 1—2 JIOTMYECKUX IIaroB C OMOpPOH Ha
1-2 wu3yuyeHHBIX CBOIcTBa (U3NYECKUX SBICHUM, (PU3NYECKUX 3aKOHA WIH
3aKOHOMEPHOCTH;

pemath pacy€THbIe 3amayd B 1-2 JeHCTBHS, WUCIHOJIB3YS 3aKOHBI U (POPMYIIHI,
CBs3bIBatONIME (PU3MYECKUE BEIWYMHBI: Ha OCHOBE aHalin3a YCJIOBHUS 3a1aqyu
3aMKChIBaTh KPAaTKOE YCJIOBHE, MOJCTABIATH (M3MUYECKHE BEIUYMHBI B (POPMYIBI U
MPOBOJIUTH PACYEThl, HAXOJIUTh CIPABOYHBIC TAaHHBIE, HEOOXOIWMBIE I pEIICHUs
3a/1a4, OI[CHUBATh PEATUCTUYHOCT MONy4YeHHOU (PU3HUECKON BEITMUUHBI,
pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO pPEIIUTh MPU TOMOIMHU (HUZHIECKUX
METO/IOB, B OIMCAHUM WCCIICNOBAHUS BBIJCIATH MPOBEPSIEMOE TPEANOIOKECHHUE
(rumotesy), pa3nIuyaTh W WHTEPIPETHPOBATH MOIYUYEHHBIH pe3ynbTaT, HaXOIUTh
OIMMOKH B XOJI€ OTIBITA, JIETIATh BHIBOBI 110 €TO PE3YJIbTaTaM;

MPOBOAMTH OMBITHI IO HAOMIOMCHUIO (PU3NYECKUX SBICHUN WM (PU3UIECKIX CBONCTB
Ten: (GOpMYIUPOBAaTh TMPOBEPSEMBbIE TIPEIINONIOKEHUs, COOMpaTh YCTAaHOBKY W3
MPEJIOKEHHOTO 000PYAOBAHMUS, 3aMUCHIBATh XO/I OMbBITa H (POPMYITHPOBATH BHIBOIBL;
BBITIOJHATH NPSIMBIE U3MEPEHHsI PACCTOSIHHSI, BpEMEHHU, MacChl Tena, 00bEéMa, CUJIBbI U
TEMIEPATypbl C UCMOJIb30BAaHUEM AHAJIOTOBBIX W LU(POBBIX MPUOOPOB, 3aMUCHIBATH
MOKAa3aHusl TPUOOPOB C YIETOM 33JaHHOHN aOCOIFOTHOM MOTPEITHOCTH U3MEPEHHIA;
MIPOBOJIUTh MCCJIEAOBAHUE 3aBUCHUMOCTH OJHOW (DU3UYECKON BEIMYMUHBI OT JAPYTOH C
HCIIOJIb30BAaHUEM MPSAMBIX U3MEPEHUN (3aBUCUMOCTH MyTH PAaBHOMEPHO JIBHKYILIETOCS
TeJa OT BPEMEHU JBUKEHUS TeJa, CUJIbl TPEHUSI CKOJIbKEHHUS OT Beca Tella, KaueCTBa



00pabOTKM TOBEPXHOCTEW Tel M HE3aBUCHUMOCTH CWJIBI TPEHHUS OT IUIOLaIu
CONPUKOCHOBEHHMSI TeJI, CHJIbI YNPYTOCTH OT YIJIMHEHMS MPYXKUHBI, BBITAIKUBAIOLICH
CHIIBI OT O00BbEMa TOTPYKEHHOH 4YacTh Tela M OT IUIOTHOCTU JKUAKOCTH, €&
HE3aBUCHUMOCTH OT IUIOTHOCTU Teja, OT IIyOHMHBI, Ha KOTOPYI MOIPYKEHO TeJoO,
YCIIOBHUI TJIaBaHUSA TN, YCIOBHH paBHOBECHS pblyara M OJOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM y4eOHOro HCCIelOBaHMsA, COOMpaThb YCTAHOBKY M BBIIOJHATH
U3MEpEeHus], clenys MpeIoKEHHOMY IUIaHy, (PUKCHPOBATh PE3yJbTAaThl MOIYYCHHOMH
3aBUCUMOCTH (U3MYECKUX BEIMYMH B BHUJE NPEIIOKEHHBIX TAOMULl U TIpadUKOB,
JIeJIaTh BBIBOJIBI 110 pe3yJIbTaTaM UCCIIEJOBAHMUS;

® [IPOBOJUTH KOCBEHHBbIE H3MEpPEHHsS (PU3MUECKUX BEIUYMH (IUIOTHOCTH BEIECTBA
KUAKOCTU W TBEPAOrO TENa, CHWJIA TPEHUS CKOJIbXKEHUS, JaBJIEHUE BO3/1yXa,
BBITAJIKMBAIOIIAs CWJIA, JCUCTBYIOIas Ha MOTPYKEHHOE B KHUIAKOCTb TeEJO,
KO3 QHUIMEHT TOJE3HOTO ACWCTBUS MPOCTHIX MEXAHW3MOB), CIENysl MPEAIOKECHHON
UHCTPYKLMU: IPU BBINOJIHEHUH U3MEPEHHUH cOOMPATh IKCIIEPUMEHTAIbHYIO YCTAHOBKY
Y BBIYUCIISITh 3HAUEHUE UICKOMOM BEJIIMYUHBI;

e coOmoxaTh MpaBWia TEXHUKM Oe3omacHOCTH Ipu pabore ¢ JabOpaTOPHBIM
000pyI0BaHUEM;

® yKa3blBaTh MPUHIUIBI JEHCTBUS MPUOOPOB U TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETp, JUHAMOMETP, COOOIIAIOIINECS] COCY IbI, OAPOMETp, pbluar, MOJBMKHBIN U
HEMOBIKHBIN OJIOK, HAKJIIOHHAS TUIOCKOCTh;

®  XapakTepu30BaTh MPHUHLMIBI JEHUCTBUS HW3YYEHHBIX IPUOOPOB U TEXHUYECKUX
YCTPOMCTB C ONOpPOM Ha UX ONMCaHUA (B TOM YMCIE: MOALIMIHUKH, YCTPOMCTBO
BOJIOIIPOBOZA, THUAPABIMYECKUM NpPEcc, MaHOMETP, BBICOTOMEp, MOPIIHEBOM HAcoC,
apeoMeTp), UCIHOJb3Ysl 3HaHHS O CBOMCTBAX (PU3MYECKHUX SIBICHUH U HEOOXOAMMBIE
¢du3nueckre 3aKOHbI U 3aKOHOMEPHOCTH;

® [pUBOAUTH NpHUMEpPHl (HaXOAUTh HH(GOPMALMIO O TMPUMEPAX) MPAKTUYECKOTO
UCIIOJIb30BaHUsl (M3NYECKUX 3HAHUM B IOBCEAHEBHOW MXU3HU s oOecreueHus
0€30IacCHOCTH MpH OOpalleHud ¢ NpudOpaMu U TEXHUYECKUMH YCTpOicTBaMuy,
COXpaHEHMsI 370pPOBbsi M COONIIOIGHHUS HOPM OSKOJOTHYECKOrO TOBEACHHS B
OKpYXKarollleu cpee;

® OCYLIECTBISATh OTOOpP HCTOYHUKOB HMH(popmauuu B lHTepHeTe B COOTBETCTBUM C
3a/laHHBIM TIOMCKOBBIM 3alPOCOM, Ha OCHOBE MMEIOLMXCSl 3HAHUH U MyTEM CpaBHEHUS
Pa3IMYHBIX UCTOYHUKOB BBIACIATH HHPOPMALIHIO, KOTOPast SIBJISAETCS TPOTUBOPEUMBON
WJTM MOKET OBITh HEIOCTOBEPHOM;

® UCMOJb30BAThH MPU BBHINOJIHEHNUH YYEOHBIX 33aJJaHUN HAyYHO--TIONYJSIPHYIO JIUTEPATYPY
(GU3MUECKOro Co/Aep)KaHUs, CIpPaBOYHBIE MaTepHaibl, pecypchl cetu HHTepHer,
BJIa/IeTh NMpHUEMAMU KOHCIEKTHPOBAHUSA TEKCTa, MpeolOpa3zoBaHUs HHPOpPMAIUH U3
OJIHOH 3HAKOBOM CHUCTEMBI B APYTYIO;

e Co3/1aBaTh COOCTBEHHBIC KpaTKHE MHCHMEHHBIE M YCTHBIE COOOIIECHUsI HA OCHOBE 2—3
UCTOYHUKOB MH(popMaIun (Gpu3nyeckoro copepkanus, B TOM YHUCIe MyOJINYHO J1eNaTh
KpaTKue COOOIIEHMSI O pe3yibTaTax MPOEKTOB WM YyUeOHBIX HCCIIEIOBaHU, IPU 3TOM
IPaMOTHO HWCHOJb30BAaTh HM3YyYCHHBIM MOHATUHHBIA anmapaT Kypca (DU3HKH,
COIPOBOXKAATh BBHICTYIIJIEHUE MPE3EHTAIUEH;

® [IpU BBHINOJHEHUH Y4E€OHBIX NMPOEKTOB M HCCIEAOBAHUH pacrpenensTh 00s3aHHOCTH B
IPyNIE B COOTBETCTBUM C ITOCTABJIEHHBIMU 3a/1a4aMH, CJIEAUTD 3a BHIIIOJIHEHUEM IUIaHA
NeMcTBUM, aJeKBaTHO OLICHWBAaTh COOCTBEHHBIN BKJIAJ B JAEATENBHOCTb TI'PYIIIHI,
BBICTPAauBaTh KOMMYHUKATHBHOE B3aUMOJAECHCTBUE, YUUTHIBAasE MHEHUE OKPY>KAIOILIUX.

K xoHny oOyuenust B 8 Kiacce npeIMeTHbIE pe3yibTaThl HA 0A30BOM YpPOBHE JIOJIKHBI

oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHHU:



HUCIIOJIB30BATh IIOHATHA. MACCa U pa3MepH MOHGKYH, TCIJIOBOC JIBUXKCHUEC aTOMOB U
MOJIEKYJI, arperaTHbIE COCTOSIHUSI BEIECTBAa, KPUCTAUIMUYECKHE W aMOopdHBIE Tena,
HACBIIICHHBI U HEHACBILEHHBIN I1ap, BIAXKHOCTh BO3yXa, TEMIIEPATYPA, BHYTPEHHAA
SHEPIHs, TEIUIOBOM JABUTATEIb, FJICMEHTAPHBINA AJICKTPUUYCCKUN 3apsl, AIEKTPHIECKOE
II0JIC, HpOBOI[HI/IKI/I )41 I[I/IE)JICKTpI/IKI/I, HOCTOHHHBIﬁ SHCKTpI/I‘-IeCKI/If/'I TOK, MAarHuTHOC
oJje;

paznuyaTh SIBJICHUS (TEIUIOBOE pACHIMPEHHE W C)KaThe, TeIulonepenada, TErjIoBOe
paBHOBeCI/Ie, CMa4YuBaHUC, KaHI/IJIJISIpHBIe SIBJICHHUA, chapeHHe, KoHAcCHCanus,
IJIaBJICHHE, KPUCTAJUTH3aIUS (oTBepaeBaHue), KUIIEHUE, TerJIoneperaya
(TeTIONPOBOIHOCTh, KOHBEKIIMS, W3JIYYCHHE), AJICKTPU3ALMs TeJ, B3aUMOJCHCTBUE
3apsANIOB, JEUCTBHUS DJIEKTPUUECKOTO TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOJCHCTBHE
MAarHuToB, I[ef/'ICTBI/Ie MAarimTHOI'O IIOJIA Ha HpOBOIIHI/IK C TOKOM, BHCKTPOMaFHI/ITHaH
UHAYKIHS) TIO ONHMCAHUI0O UX XapaKTePHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOMIHNX JaHHOE PU3NYECKOE SIBIICHUE;

pacro3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3NYECKUX SBICHUM B OKPYXKAIOILIEM MHUpE, B
TOM 4uclie (u3nUecKre SBJICHUS B MPUPOJC: IMOBEPXHOCTHOE HATSHKCHHE W
KallWUISIPHBIE SIBJICHUST B MPUPOAE, KpHUCTaulbl B mpupoae, uznydenue CounHua,
3aMep3aHue BOJOEMOB, MOpCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WUHEs, CHeEra,
DIIEKTPUYECKUE SIBICHUS B aTMocdepe, DSIEKTPUYECTBO JKUBBIX OpPTaHHU3MOB,
MarHuTHOE mojie 3eMiid, ApPeid IOJIIOCOB, POJIb MAarHUTHOTO IOJISI JIJIS KU3HHM Ha
3emiie, MOJISIPHOE CHSIHUE, TIPU STOM IMEPEBOAUTH MPAKTUYECKYIO 33/1a4y B Y4eOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOWCTBA (TIPU3HAKH ) (PU3NYECKHX SBICHHIA,

OIIUCBhIBATH I/ISYLICHHI)IG CBOfICTBa TCII N (1)I/IBI/I‘~IGCKI/I€ SIBJICHUA, I/ICHOJ'II)BYSI (1)I/I3I/I‘I€CKI/IC
BEJIMYMHBI (TeMIepaTypa, BHYTPEHHSsS SHEpPrusi, KOJUYECTBO TEIJIOTHI, YyHeiIbHAas
TEMJOEMKOCTh BEUIECTBA, YJE€lbHAs TEIUIOTAa IUIABJICHMS, YJAENIbHas TeIioTa
napooOpa3oBaHus, yIelIbHAsl TEIJIOTAa CrOPaHUs TOTUIMBA, KOAI(DPHUIMEHT IMOJIE3HOTO
JIEMCTBUS TEIJIOBOM MAIlIMHBI, OTHOCUTENIbHAS BIIAXKHOCTh BO3yXa, SJEKTPUUYECKHUU
3apsii, CUJia TOKAa, OJJIEKTPUYECKOE HANpPsHKEHHE, COMPOTUBICHHE MPOBOJIHHKA,
yIIeTbHOE COMPOTUBIICHHE BEIIECTBA, pab0Ta U MOIIHOCTh JIEKTPUUECKOTO TOKA), IPU
OIIMCaHnuH HpaBI/IJ'II)HO TpaKTOBaTB (1)I/ISI/IIICCKI/II\/'I CMBICJI I/ICHOJ'II)?;yCMI:IX BCJIMYHH,
0003HaYeHHs] ¥ €AWHUIIBI (PU3HUECKUX BEITHYUH, HAaXOIUTh (DOPMYIIBI, CBSA3BIBAIOIIUE
JaHHYI0 (U3MYECKYI0 BEJIWYMHY C JAPYTMMHM BEJIMYMHAMH, CTPOUTH TIpaduku
M3YYEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BEITUYHH;

xapaKTemeBaTL CBOI\/'ICTBa TEI, (1)I/ISI/ILIeCKI/Ie ABJICHUA W npoueccm, I/ICHOJ'IBSYS[
OCHOBHBIC ITOJIOXKCHUS MO.]'IeKy.]'IHpHO--KHHGTH‘-IGCKOﬁ TeOpI/II/I CTpOCHI/ISI BEUICCTBA,
MOPUHIIAIT CYMEPHO3UIMH ToJield (Ha KadeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs
3apsiga, 3akoH OMa i ydacTka menu, 3akoH Jlxoyns—JIeHma, 3akoH COXpaHEHUs
DHEpPruM, MPHU ITOM JaBaTh CJIOBECHYIO (OPMYIHPOBKY 3aKOHA M 3alHCHIBATh €r0
MATCMATUYCCKOC BBIpa)KeHI/Ie;

OOBSACHATH (PU3MUECKHE MPOIECCHl W CBONCTBA TN, B TOM YHCIE U B KOHTEKCTE
cUTyaruin MPaKTUKO-OPUEHTHUPOBAHHOTO Xapakrepa: BBISBJIATE
HquHHHO-CHe)ICTBeHHBIe CBA3H, CTpOI/ITI) O6’B${CHCHI/Ie n3 1-2 JJOTUYCCKUX IIaroB C
ormopoi Ha 1—-2 U3y4eHHBIX CBOMCTBA (DU3MUECKUX SBICHUHN, PU3NIECKUX 3aKOHOB WU
3aKOHOMEPHOCTEM;

pemath pacuéTHble 3amauyd B 2-3 JEHCTBUA, HWCHONB3YSd 3aKOHBI U (POPMYIIBI,
CBS3BIBAKOIIIMC (1)I/I3I/I‘ICCKI/IG BCJIMYMUHBI. HA OCHOBC aHaJIu3a yC.HOBI/ISI 3a1a4uu
3aMUChIBaTh KPATKOE YCIIOBHE, BBISBIATH HEIOCTATOK JAHHBIX JUIsI PEIICHHS 3aa4uH,
BBIOMPATH 3aKOHBI U (HOPMYJIBI, HEOOXOIUMBIE IS €€ PelIeHNUs, IPOBOJUThH PACUEThI U
CpPaBHHUBATH MMOJYyUYEHHOE 3HaUCHNE (DU3NUCCKON BETMYMHBI C U3BECTHBIMH JTAHHBIMU;



pacrio3HaBaTh TPOOJIEMBbI, KOTOpPBIE MOXXHO PEUIMTh MPH MOMOIIM (HU3HUYECKHX
METOJIOB,  MCIIOJNb3yd  ONHUCaHHE  MCCIENOBaHUS,  BBIICHATH  MPOBEPSIEMOE
MMPCAIIOJIOXKCHUC, OLCHHUBATL MPABUJIBHOCTL IIOPAJKa HNPOBCACHUSA HCCICAOBaHNUA,
JIeJIaTh BBIBOIBL;

IPOBOJIUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (PU3NYECKUX CBONCTB
Ten (KamWwUISIPHBIC SIBICHHS, 3aBHCHUMOCTb JIABJICHUS BO3JyXa OT €ro o0béMa,
TEMIIEPATypPbl, CKOPOCTHU MPOIIecca OCTHIBAHUS U HArPEBaHUSA NPU U3TYyYEHUH OT LBETa
U3Iydaome (MOorIomaroniell) MOBEPXHOCTH, CKOPOCTb HCHApeHHst BOABI OT
TEMIEPATypbl JKUIAKOCTM U TIUIOIIAIM €€ TOBEpXHOCTH, OJEKTpHU3alus Tel U
BSaHMOﬂeﬁCTBHC QJICKTPHUYCCKUX 3apsa0B, B3aHMOHeﬁCTBHC IIOCTOAHHBIX MAarHuToOB,
BU3YaIM3alisi MArHUTHBIX MOJIeH MOCTOSIHHBIX MAarHUTOB, ACHCTBHUSI MAarHUTHOTO MOJIS
Ha TPOBOJHUK C TOKOM, CBOWCTBA 3JEKTPOMArHUTa, CBOMCTBA 3JIEKTPOIBUTATEIS
MOCTOSIHHOTO TOKa): (OpMyJIHpOBaTh MpPOBEPSiEMbIe TMPEINONIOKEHUs, COOHpaTh
YCTAaHOBKY W3 TMPEUIOKEHHOTO O00OpYZOBaHMs, ONUCHIBATH XOA OIBITa U
(dbopMynTUpOBaTh BHIBOJIBI;

BBIIIOJIHATH MPSAMBIE U3MEPEHHsI TEMIIEPATYpPbl, OTHOCUTEIBLHON BIIAJKHOCTH BO31yXa,
CWJIBI TOKa, HANPsXKCHUA C HCIIOJb30BAHHUCM aHAJIOI'OBBLIX HpI/I60pOB U JaT4YUKOB
bu3nYeCKUX BENWYHH, CPaBHMBATh pPE3YNbTAaThl W3MEpPEHUN ¢ y4€TOM 3aJaHHOI
a0COIOTHON MOTPEIIHOCTH;

MIPOBOAMUTH MCCIIEOBAaHHE 3aBUCHUMOCTH OJHOW (DPM3MYECKON BEMUYHMHBI OT JIPYroi C
HCIOJIb30BaHUEM MPSMBIX U3MEpPEHUH (3aBUCHUMOCTH CONPOTHUBIICHUS MPOBOJHUKA OT
€T0 UIMHBI, IJIom@aan MONnepeuHoOro CCUCHUA U yACJIbHOI'0 COIMPOTHBJICHUA BCIICCTBA
MIPOBOJIHMKA, CUIIBI TOKA, UAYIIETO Yepe3 MPOBOJHUK, OT HAMPSHKEHUS Ha MPOBOIHUKE,
HCCIICIOBAaHHUE IOCIIEIOBATEIIbHOTO W TApAIICTFHOTO COCJUHEHUH TPOBOJHHUKOB):
IUTAHUPOBATh UCCIENOBaHNE, COOMPATh YCTAHOBKY U BBHIMOIHITH U3MEPEHUSs, CIeays
MpEIOKEHHOMY TUIaHy, (PUKCHPOBATh PE3yJbTaThl MOJYYEHHONW 3aBUCUMOCTH B BUJIE
TabnuI ¥ rpaduKoB, AeTaTh BHIBOJBI M0 PE3yabTaTaM UCCIIEIOBAHUS;

MMPOBOAWUTL KOCBCHHBIC H3MCPCHUA (bHSI/I‘-ICCKI/IX BCIIMYNH (YIIGJ'II)Haﬂ TEeMJIOEMKOCTh
BEIIECTBA, COMPOTUBIICHUE MPOBOHIKA, pab0oTa U MOITHOCTh DJIEKTPUIECKOTO TOKA):
IUTAHUPOBATh HW3MEPEHHs, CcoOUpaTh OKCIEPUMEHTaIbHYI0 yCTaHOBKY, CIEAys
HpGI[JIO)KeHHOfI HHCTPYKIWH, U BEIYUCIIATh 3HAUYCHUC BCIINYNHBI,

coOuoiaTh TMpaBWJa TEXHUKM Oe30MacHOCTH Mpu paboTre ¢ J1abopaTOPHBIM
o0opynoBaHuEeM;

XapaKTEpU30BaTh IMPUHOUIIBL )I@ﬁCTBI/I?I HU3YUYCHHBIX HpI/I60pOB U TCEXHHUYCCKUX
YCTPOMCTB C OMOPON HA HUX OMHCAHHSA (B TOM YHCIE: CHCTEMa OTOIUICHHS JIOMOB,
TUTPOMETp, TMapoBas TypOWHA, aMIIepPMETpP, BOJBTMETP, CUETYHUK DIIEKTPUUIECKOU
SHEPruM, OJJIEKTPOOCBETUTENbHbIE MPHUOOPHI, HarpeBaTelbHbIE 3JIEKTPONPUOOPHI
(mpuMepbl), SNMEKTPUYECKHE MPEJOXPAHUTENH, DIEKTPOMArHHUT, 3JIEKTPOJBUTATEIH
MOCTOSTHHOTO TOKa), HWCIOJB3ys 3HAHUS O CBOWCTBaX (PU3WYECKUX SBICHUA U
HEo0Xo/iuMble PU3NUECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOMCTBA M HM3MEpPUTEIbHBIE MPUOOPHI MO
cXeMaM M CXEMaTHYHBIM PUCYHKaM (KHJIKOCTHBII TepMOMETp, TEPMOC, ICUXPOMETP,
TUTPOMETp, ABHUTATENhb BHYTPEHHETO CTOpPAHHs, JIEKTPOCKOI, PEOCTar), COCTABIIATH
CXCMBbI JJICKTPUYCCKUX HCHCfI C MOCJICAOBATCIIbHBIM U MapaJlJICIIbHBIM COCAMHCHUCM
3JICMCHTOB, pa3jin4as YCJIOBHBIC 0603Ha‘I€HI/I}I OJICMCHTOB 3JICKTPHUYCCKUX HCHGI’I;
MPUBOANTH TPHUMEPH (HaXOAUTh WHGOPMAIMI0O O TMpUMEpax) MPaKTUUECKOTro
HUCITIOJIB30BaHUA (1)I/I3I/I‘-ICCKI/IX 3HAaHUH B HOBCCHHCBHOﬁ KU3HU OJIA OGCCHGLIGHI/IH
0e30MacHOCTH TPH OOpalleHUH C NPUOOpaMH W TEXHUYECKUMH YCTPONCTBAMH,
COXpaHCHUA 3O0POBbA U CO6JIIOI[CHI/I$I HOPM 3KOJIOTUYCCKOIrO TIOBCACHUA B
OKpYKalollleil cpese;



OCYILIECTBIISATh TMOMCK HHPOpManuu (uzndeckoro cojepxkanus B HVHTepHeTe, Ha
OCHOBE MMEIOLIMXCA 3HAHUM M NyTEM CpaBHEHMs JIONOJHUTENIBHBIX HCTOYHUKOB
BBIJICNIATE MH(POPMALIMIO, KOTOpas SBIISETCS TNPOTUBOPEUYMBOM WM MOXKET OBITh
HEJIOCTOBEPHOM;

UCTIOJIB30BaTh MIPU BBITIOTHEHUH y4eOHBIX 3aJJaHUN HAyYHO--TIONYJISIPHYIO JIUTEPATYPY
($U3MUECKOro CcoAep)KaHUs, CIpPaBOYHBIE MaTepHalibl, pecypchl cetu HHTepHer,
BJIAJCTh MpUEMAaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMUs HHGPOpPMALUU U3
OJIHOM 3HAKOBOM CHUCTEMBI B JAPYTYIO;

co3/laBaThb COOCTBEHHbIE IHCbMEHHBIE M KpaTKUE YCTHbIE COOOLIeHMs, 00oO0Imas
UHPOPMALIMIO U3 HECKOJIBKUX HMCTOYHHUKOB (PU3UYECKOTO COAEP)KaHUs, B TOM YHUCIIE
nyOlIMYHO  IPEICTaBISITh  PE3yiabTaTbl  IMPOEKTHOM WM UCCIIENOBATEIbCKOMN
NeSITeIbHOCTH, MPU 3TOM IPAMOTHO HUCIIOJIb30BaTh M3YYEHHbIN MOHATUHHBIN anmapar
Kypca (pHU3MKH, COPOBOXKIATH BHICTYINIEHUE ITPE3CHTAIUCH;

IOpU BBIIOJHEHUHM Y4YEOHBIX IPOEKTOB W MCCICIOBAHUN (PU3UUECKUX MPOLECCOB
pacrpenesaTe 00s13aHHOCTH B TPYIIE B COOTBETCTBHM C ITOCTABJIEHHBIMU 33Ja4aMH,
CIIEIUTh 32 BBIIOJHEHMEM IIJaHa JEHCTBUM M KOPPEKTUPOBATh €ro, aJeKBaTHO
OLICHMBaTb COOCTBEHHBIM BKJIaJ B  JI€ATENBHOCTh  IPYIMIbI, BbICTPAUBATh
KOMMYHHKATHBHOE B3aHMO/ICHCTBHE, TIPOSIBIISIS TOTOBHOCTD Pa3peliaTh KOHMIUKTHI.

K xoHuy oOyuenust B 9 Kiacce npeIMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JIOJIKHbI
OTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHU:

UCMOJIb30BaTh TOHATHS: CUCTEMa OTCY€Ta, MarepuanbHas TOYKa, TPAEKTOpUs,
OTHOCHUTEJIBHOCTh MEXaHMUYECKOro JBM)KEHUs, Nedopmanus (ynpyras, miacTudeckas),
TpEHHE, LEHTPOCTPEMUTEIIBHOE YCKOPEHHME, HEBECOMOCTb M Teperpy3ku, LIEHTP
TSKECTH, a0COJIOTHO TBEPIOE TEJO, LEHTP TSHKECTH TBEPAOrO Teja, paBHOBECHE,
MEXaHUYeCKne KojiedaHWsi W  BOJIHBI, 3BYK, MHQpPa3ByK U  yIbTPa3BYK,
AJIEKTPOMAarHUTHBIE BOJIHBI, IIKaja 3JIEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTb U
JAIIbHO30PKOCTh, CHEKTPbl HCIyCKaHWs W MOIJoLleHus, anb(da-, Oera- U ramma-
W3ITy4EHUs, U30TOIBL, SIZIEpHasi JHEPreTHKaA;

pasznuyath SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHEWHOE IBUKEHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHENHOE IBUKEHHE, CBOOOIHOE Ma/IeHUE Tell, pPABHOMEPHOE
JBUKEHHE 110 OKPYKHOCTH, B3aMMOJEHCTBHE TEJ, PEAKTUBHOE JBUXKCHHUE,
Kosie0aTesIbHOE JIBUJKEHHUE (3aTyXallllMe M BBIHY)KJEHHbIE KoyeOaHUs), PE30HAHC,
BOJIHOBOE€ JBW)KECHHE, OTPaXEHUE 3BYKa, MPSMOJIMHEHHOE PACIPOCTPaHEHHUE,
OTpakeHHE U MPEIOMIIEHUE CBETA, MIOJTHOE BHYTPEHHEE OTPaKEHUE CBETA, pa3IoKEeHUe
0ermoro cBera B CHEKTP M CIOXKEHHE CIIEKTPaJbHBIX I[BETOB, IUCIIEPCHUS CBETa,
€CTeCTBEHHAsl pPaJUOAKTUBHOCTh, BOZHUKHOBEHUE JMHEHMYAaTOro CHEeKTpa HU3JIy4eHUs)
[0 ONUCAaHUIO0 HUX XApPaKTEPHBIX CBOWCTB U HAa OCHOBE OIBITOB, AEMOHCTPUPYIOIIUX
JaHHOE (PU3HUYECKOE SIBICHUE;

pacrio3HaBaTh NMPOSBICHHE U3YYEHHBIX (PM3NYECKUX SBJICHUN B OKpYXKarolleM Mupe (B
TOM yHclie (U3NYECKHEe SBJICHUS B MPUPOJE: MPUIUBBI U OTIHUBBI, ABMKCHHE IJIAHET
CoHeyHOM cUCTeMBl, PEaKTUBHOE JIBUKEHHE JKUBBIX OPraHU3MOB, BOCTIPUSITHE 3BYKOB
JKUBOTHBIMH, 3€MIIETPSICEHHE, CEMCMMUYECKHE BOJIHBI, ILYHAMH, 3XO, LBETa TEll,
ONTUYECKUE  SBJIEHUS B  MpHUpPOjAe, OHOJOTrMYecKoe JeHCTBHE  BUIUMOTO,
yIAbTPa(UOIETOBOTO UM PEHTICHOBCKOTO HW3JIY4YEHHUH, €CTeCTBEHHBIN paJuOaKTUBHBIN
(OH, KOCMHMYECKHE JIy4d, DPAaJUOAKTUBHOE MW3JIydCHHE MPUPOJHBIX MHUHEPAJIOB,
JEICTBUE PalMOaKTUBHBIX U3IYyYEHUH Ha OPraHU3M 4e€JOBEKa), IIPU 3TOM MEPEBOINUTH
MPaKTUYECKYIO0 3a/ady B Y4eOHYIO, BBIACIATH CYIICCTBEHHBIE CBOWMCTBA (TIPU3HAKH)
(bu3nUeCKUX SBICHUIA;

OIKCBIBATh U3YYEHHBIE CBOICTBA Tel U (PU3MUECKUE SBJIECHUS, UCIIONb3Ys (PU3NUECKUE
BEJIMYMHBI (CPEAHsIsl U MTHOBEHHAs CKOPOCTh Tejla NPH HEPaBHOMEPHOM JIBUKEHUU,



YCKOpEHHUE, MepeMelleHne, MyTh, YIJoBas CKOPOCTb, CHJa TPEHHUS, CHUJIa YIPYTOCTH,
CHJIa TSXKECTH, YCKOPEHHE CBOOOJHOIO MaJeHMsI, BEC Tesla, UMIYJbC Tela, UMITYJbC
CHJIBI, MEXaHUYECKasi padoTa U MOIITHOCTh, MOTEHIIMAIbHAS SHEPTHS TeNa, TMOAHITOTO
Ha/l IOBEPXHOCTHIO 3€MJIM, TOTEHIAJIbHASI SHEPTUS CKATOM MPYKUHBI, KUHETHYECKas
DHEPIus, TOJHAs MEXaHWYeCKas HSHEeprus, MepuoJl M 4YacToTa KojeOaHu#, JUIMHA
BOJIHBI, TPOMKOCTb 3ByKa M BBICOTAa TOHA, CKOPOCTh CBETa, [10Ka3aTelb NPEIOMIICHUS
Cpezbl), IPH ONHCAHWM TMPABHIBHO TPAKTOBATh (DU3MYECKHI CMBICT HCIOIb3YEeMBIX
BEJIMYMH, OOO3HAYEHUS M €IUHULBI (PU3MUECKUX BEJIMYMH, HAXOAUTh (HOpMyIbL,
CBSI3BIBAIOIME JAHHYIO (U3MYECKYIO BEIMYHHY C APYTUMH BEJIWYMHAMH, CTPOUTH
rpaduKy U3y4eHHbIX 3aBUCUMOCTEN (PU3NYECKUX BEJIMUUH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3NUECKUE SIBICHUS M MPOLECCHI, UCIOIb3Ys 3aKOH
COXPaHEHMsI PHEPruM, 3aKOH BCEMUPHOIO TATOTEHUS, INPUHIMII CYNEPHO3ULUU CHII,
IPUHLINI OTHOCUTENbHOCTH ["anuest, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUs UMITYJIbCA,
3aKOHBl OTPaXEHHsI M MPEJIOMIICHUS CBETa, 3aKOHBbl COXPAHEHHs 3apsioBOrO U
MaccoBOI'O YHUCEJ TMpHU SJEPHBIX pPEaKIUsIX, HOpU 3TOM JaBaThb CJIOBECHYIO
(GOopMyIHPOBKY 3aKOHA U 3aIMCHIBATh €0 MATEMaTUYECKOE BBIPAKECHHE;

OOBSICHATh (PU3MYECKHE TMPOLECCHl M CBOWCTBA TeN, B TOM YHCIE M B KOHTEKCTE
CUTyalluid  NPaKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:  BBIBIATH  NPUYHMHHO--
CJIEZICTBEHHbBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHYECKUX I1aroB ¢ ONOpPOil Ha 2—
3 u3ydYeHHBIX CBOWCTBA (U3UYECKUX SBICHHH, (PUIUUYECKUX 3aKOHOB WM
3aKOHOMEpPHOCTEH;

pemarh pacuéTHbIe 3aJa4M (OMUPAIOLIUECS Ha CUCTEMY U3 2—3 ypaBHEHUM), UCTIONb3YS
3aKOHBI M (OpPMYJbl, CBS3bIBAIOLIME (PU3NYECKUE BEJIIMYMHBI: HAa OCHOBE aHaIM3a
yCIOBMS 3a/layd 3aluChlBaTh KpaTKOe YCJIOBHE, BBIABIATH HENOCTAIOIIME WIH
M30BbITOYHBIE JIAHHBIE, BHIOMPATh 3aKOHBI U (OPMYJbl, HEOOXOJUMBIE Ui PEIICHUs,
OPOBOJIUTH PACUYEThl U  OLIGHHWBAaTh PEATUCTUYHOCTH TOJTYYEHHOTO 3HAuYeHUs
(U3UYECKON BEITMYUHBIL;

pacrio3HaBaTh NpPOOJEMbl, KOTOpPbIE MOXXHO pPELIUTh IMpPU MOMOIIM (PU3HUECKUX
METO/I0OB,  MCIIONB3ys  ONMCAaHHE  HUCCIEAOBAaHMs,  BBLIENATH  IPOBEpsieMOe
MPENIOJIOKEHNE, OLIEHWBATh MPAaBUWJIBHOCTh TMOPSAKAa IPOBEIACHUS HCCIEA0BaHUSA,
JieNaTh BBIBOJIbI, HHTEPIIPETUPOBATh PE3YIbTaThl HAOIIOJCHUN U OMBITOB;

MIPOBOJUTH OMBITHI MO0 HAOIIOICHUIO (PH3MUECKUX SBICHUN WM (PU3UYECKUX CBOWCTB
Ten (M3ydeHue BToporo 3akoHa HploTOHA, 3aKOHAa COXpaHEHUs SHEPTUH, 3aBUCUMOCTh
nepuoJia KojiebaHuil NpyKMHHOTO MaITHUKA OT MacChl rpy3a U KECTKOCTH MPYKUHBI U
HE3aBHCHMOCTb OT aMILTUTY/Ibl MaJIbIX KOJICOAHUM, MPSMOIMHENHOE paclpOCTpaHEeHNE
CBETa, pPa3lioKeHHe OeIoro CBeTa B CHEKTpP, M3YyYEHHE CBOMCTB H300pakeHUs B
IUIOCKOM 3€pKajle M CBOMCTB H300pa’keHHsl IpeaMera B cOoOMparolled JIMH3E,
HaOJIOIeHNE CIUIONIHBIX M JIMHEWYaThIX CIIEKTPOB W3IYYEHHUs): CaMOCTOSTEIHHO
coOuparh yCTaHOBKY U3 N30BITOYHOTO Habopa 000pYyI0BaHMs, OMUCHIBATH X0/ OIbITA U
€ro pe3yJabTaThl, (POPMYIUPOBATH BHIBOIbI;

MPOBOAMUTh HPU HEOOXOAMMOCTH CEpPHIO MPSMBIX HM3MEPEHUMN, ONpeneNss cpeaHee
3HaYeHHe H3MepsaeMoil BelUYUHBI ((POKYCHOE pacCTOsiHME CcOOUparoie JIMH3bI),
000CHOBBIBaTh BHIOOD crioco0a u3MepeHust (M3MEpUTENILHOTO pubopa);

IPOBOJUTH HCCIIEAOBAaHHE 3aBUCUMOCTEH (DU3MYECKMX BEJIMYHMH C HCIOJIb30BAHHUEM
OpSAMBIX M3MEPEHHH (3aBUCUMOCTh IyTH OT BPEMEHH IIPU PAaBHOYCKOPEHHOM
JBIDKEHUM 0e3 HadalbHOM CKOpOCTH, Nepuoja Kole0aHuld MaTeMaThu4ecKoro
MasTHUKA OT JUIMHbl HUTH, 3aBUCUMOCTH yIJla OTPaKEHUsS CBeTa OT yrja NaJeHus U
yIriia MpeNoMIICHHs OT yIJia MajeHus1): TUIAaHUPOBAaTh MCCIIEOBAHUE, CAMOCTOSTEILHO
coOMpaTh YCTaHOBKY, (HUKCHUPOBAaTh pe3yiabTaThl IOJYYEHHOH 3aBHUCUMOCTH



¢u3nUecKux BEIUYMH B BHJE TAOMUI] U rpaduKOB, AEIaTh BBIBOABI IO pe3ybTaTaM
UCCIICJOBAHUS,

NPOBOJIUTH KOCBEHHBIC H3MEpEHHUS (HU3UUYECKUX BEIUYMH (CpemHssi CKOPOCTh U
YCKOpEHHUE Teja IIPU PaBHOYCKOPEHHOM JIBUXKEHUH, YCKOPEHHE CBOOOHOIO MaJeHHUs,
KECTKOCTDh TPYKUHBI, KOOPPHUIMEHT TPEHHs CKOJBKEHHUS, MeXaHHuYecKas pabdora u
MOIIHOCTb, 4YacToTa M MepHoj KojeOaHWd MaTeMaTHYecKOoro U IPYKUHHOIO
MasTHUKOB, ONTHYECKass CWIa COOMpAlomeld JIMH3BI, pPaJUOAaKTUBHBIA  (OH):
IUIAHUPOBaTh W3MEPEHUs, COOMpaTh HKCIEPUMEHTAIbHYIO YCTAHOBKY U BBINOJIHATH
U3MEpEHUS, Cenysl NMPEeJIOKEHHON MHCTPYKIMM, BBIUMCIATH 3HAYEHUE BEIUYMHBI U
AQHAIN3UPOBATh IIOJyYEHHBIE pE3yJbTaThl € Y4E€TOM 3aJaHHOW IOIPEHIHOCTH
U3MEPEHU;

coOuoaTh IpaBWjia TEXHUKM Oe30macHOCTH Ipu pabore ¢ J1abOpaTOPHBIM
000pyI0BaHUEM;

pa3nuyaTth OCHOBHBIE TPU3HAKUW M3YYECHHBIX (DU3MYECKHX MOJENEH: MaTepuanbHas
TOYKa, aO0CONIOTHO TBEPIOE TEJNO, TOYCUHBIM WMCTOYHUK CBETA, Jy4, TOHKAs JIMH3A,
IUTAHETapHasi MOZEIIb aTOMa, HYKJIOHHAsI MOZIEJIb aTOMHOTO SApa;

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS HM3YUYEHHBIX NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB C OIOPOI HA UX ONUCAHUS (B TOM YHUCIIE: CIIUIOMETP, AATUYUKHU [TOJI0KEHUS,
pacCTOSHUS U YCKOPEHMS, PAKeTa, 3X0JI0T, OUKH, IIEPUCKOIL, (poToanmnapar, ONTHIECKHUE
CBETOBO/Ibl, CIIEKTPOCKOI, JO3UMETp, Kamepa BuibcoHa), ucnosb3ys 3HaHUS O
CBOMCTBaX (PM3NYECKUX SIBICHUH U HEOOX0IUMBbIE (PU3HUECKUE 3aKOHOMEPHOCTH;
HCIIOJIb30BaTh CXEMbl U CXEMATUYHbIE PUCYHKH U3YUYEHHBIX TEXHUUECKHUX YCTPOWCTB,
U3MEPUTENIbHBIX NMPUOOPOB M TEXHOJIOTMYECKUX MPOLECCOB MPHU PEIICHUU Yy4eOHO--
NPAaKTUYECKUX 3ajlay, ONTUYECKHUE CXEMBbI JJIS MOCTPOCHUS M300paKeHU B IJIOCKOM
3epKajie ¥ coOuparouieil JuH3e;

OPUBOANUTE TpPHUMEPHl (HAXOAUTh MHGOPMAIMIO O MpUMepax) MPAKTHYECKOro
UCTOJIb30BaHUS (PU3MUYECKUX 3HAHUM B TIOBCEJAHEBHOW KM3HM AN oOecredeHus
0e30MacHOCTH TpHU OOpalleHuH ¢ OpuOopaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMsI 3/I0pOBbSI M COOJNIOJEHUS HOPM HKOJIOTUYECKOTO TIOBEICHUS B
OKpYKarolllei cpere;

OCYILIECTBIIAATh MOMCK HMHPOpManuu (uzndeckoro cojepxkanus B VHTepHere,
CaMOCTOSITENIbHO (OPMYJIHMPYsl TOMCKOBBIM 3ampoc, HAXOOUTh IYTH OIpe/eIeHus
JIOCTOBEPHOCTH TIOJyYeHHOW WH(GOPMAIIMM HAa OCHOBE WMEIONIUXCS 3HAaHUN W
JIOTIOJTHUTEIbHBIX HCTOYHUKOB;

MCIIOJIb30BAaTh MPH BBIMOJIHEHUH YUeOHBIX 3aJaHUM HAyYHO--TIONMYJISPHYIO JIUTEPATYpPy
(GU3MUEeCKOro CcojAep)KaHus, CIpaBOYHBIE MaTepHalbl, pecypchl cetu HHTepHer,
BJIa/IeTh NMpUEMAMU KOHCIEKTHPOBAHUSA TEKCTa, MpeolOpa3zoBaHUs HHPOpPMAIUHN U3
OJIHOH 3HAKOBOM CHUCTEMBI B APYTYIO;

co3/1aBaTh COOCTBEHHbIE MUCbMEHHbBIE M YCTHBIE COOOIIEHHsI Ha OCHOBE MH(OpManuu
U3 HECKOJbKHUX HCTOYHUKOB (PU3MUECKOrO COAEpKaHUS, MYOJUYHO TMPEACTaBIAThH
pE3yJbTaThl MPOEKTHOW WM HCCIIEI0BATENBCKON NEATENBHOCTH, IIPU 3TOM I'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM MOHATUHHBIA ammapar H3y4aeMmoro paszgena (U3NKH MU
COIIPOBOKJATh BBICTYIUIGHHWE IpE3eHTallel ¢ Y4€TOM OCOOEHHOCTEeH ayauTOpuu
CBEPCTHHUKOB



TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
KounvecTBO 4yacoB JJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3jeioB U TeM K I (uudpossbie)
n/n NMPOrpamMMbl Bcero Oﬁﬂ TPOJBHDIC pﬁaRanecmle oOpa3oBaTe/ibHbIE
padoThI padoThI pecypebi
Pa3nen 1. ®u3uka u eé pojib B IO3HAHMHU OKPY:KAKIIETr0 MUpa
11 dusuka - HayKa 0 IMPHUPOJIE 2 bubmorexa LIOK
' YK PHpoZ https://m.edsoo.ru/7f416194
bubmuorexa [JOK
12 DH3HUCCKHE BEIIHIHHI 2 1 https://m.edsoo.ru/7f416194
1.3 EctecTBeHHOHAYYHBIN METOJI TO3HAHUS 2 1 Bronmozexa LIOK
' https://m.edsoo.ru/7f416194
Hroro mo pazueny 6
Pa3znea 2. [lepBoHavaibHbIE CBeJIEeHUS 0 CTPOEHUH BelllecTBA
2.1 CtpocHue BelecTBa 1 bubmorexa LIOK
' P . https://m.edsoo.ru/7f416194
29 JIBM>XeHuE U B3aUMOJICICTBUE YaCTHIL 5 1 bubmuorexa [JOK
' BEIIIECTBA https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSHHS BEIIECTBa 2 bubmmorexa [TOK
' P B https://m.edsoo.ru/7f416194
Hroro no pazgeny 5
Pasznen 3. /IBuskeHue U B3auMo/ieiicTBHE TeJl
bubmuorexa [JOK
31 Mexarueckoe nsiienne 3 https://m.edso00.ru/7f416194
bu6mmorexa [IOK
3.2 Muepuus, macca, maoTHoCTS 4 1 https://m.edso0.ru/7f416194
bu6mmoreka [JOK
3.3 Crna. Bupe e 14 1 2 https://m.edsoo.ru/7f416194



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

Wroro no pazueny 21
Pa3nen 4. /laBieHue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 Hasnenue. Ilepenaya naBnenust TBEPALIMU 3 bu6mmoreka [IOK
' TeJNaMH, )KUIKOCTIMH U ra3aMu https://m.edso0.ru/7f416194
bubmuoreka [JOK
4.2 Jlasnenue xukocTn S https://m.edso00.ru/7f416194
bu6mmoreka [IOK
4.3 ATmocepHoe naBneHue 6 https://m.edso00.ru/7f416194
44 JleiicTBHE MKUAKOCTHU U Ta3a HA NOTPYKEHHOE 7 3 bubnnorexa [HOK
' B HHUX TEJO https://m.edso0.ru/7f416194
Hroro no pazgeny 21
Pa3znea 5. Pa6ora u MOIIHOCTh. JHEPrust
bubmuorexa [JOK
51 PaGoTa u mommHoCTE 3 1 https://m.eds00.ru/7f416194
bu6mmorexka [IOK
5.2 Hpoctaie mexanusmel 5 1 https://m.edso0.ru/7f416194
bu6mmorexa [IOK
5.3 Mexanmaeckas sueprus 4 1 https://m.edso00.ru/7f416194
Hroro no pazgeny 12
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12



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

8 KVIACC

KosuvecTBo 4acoB DJIeKTPOHHbBIE
. HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ NporpaMMEI Beero KO;ITpOJIbeIe l'[p6aKanec1me 06PA30BATETBLHBIE
padoTsI padoThI pecypesI
Pa3pen 1. TensioBbIe siBJICHUS
1.1 CrtpoeHue u CBOMCTBA BElIECTBA 7 bubmoreka LOK
' https://m.edsoo.ru/7f4181ce
bubnuorexa [JOK
12 Tenosbie nporeccy! 21 1 S https://m.edsﬁ).ru/?f4181ce
Hroro mo pazueny 28
Pa3znen 2. diiekTpuyeckre 1 MAarHUTHbIE SIBJIEHUS
21 DIIeKTpUYECKHE 3apsiibl. 3apsSyKEHHBIE Tella 7 1 bubnnoreka [JOK
' U MX B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
2.2 IToCTOSIHHBIN JIEKTPUUECKUNA TOK 20 1 7 ﬁgg?}l/(r);eeijasgﬂ{fﬂ f4181ce
bu6mmoreka [IOK
2.3 MarHuTHBIC SBIICHHS 6 1 15 https://m.eds00.ru/7f4181ce
bu6mmoreka [JOK
24 ICKTPOMATHHTHAS HHIYKIIHA 4 https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
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9 KJIACC

KoanuecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne n/m NporpaMMEI Beero KO;ITpOJIbeIe l'[pﬁaKanecmle 06PA30BATETBLHBIE
padoTsI padoThI pecypesI
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHn4decKkoe ABIKEHHE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OTIHCAHHUSI https://m.edsoo.ru/7f41a4a6
. bu6mmoreka [IOK
12 Bsanmonerictane e 20 1 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
13 3AKOHPI COXPAHEHH 10 3 https://m.edsoo.ru/7f41a4a6
Htoro no paznemny 40
Paznen 2. Mexannudeckue Koj1e0aHus U BOJHDI
bu6mmoreka [IOK
2.1 MexaHndeckue KojaeOaHust 7 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 MexaHu4eckre BOJTHBI. 3BYK 8 1 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nes 3. DjieKTpOMArHuTHOE 10Jie U DJIeKTPOMATHUTHBIE BOJIHBI
31 DJIEKTPOMArHUTHOE MOJIE U 5 2 bubnunoreka [JOK
' 3JIEKTPOMArHUTHBIC BOJTHBI https://m.edsoo.ru/7f41a4ab
Hroro no pazgeny 6
Pa3znen 4. CBeToBbIE SIBJICHUS
bu6mmorexa [IOK
4.1 3aKOHBI PaCIPOCTPAHEHUS CBETA 6 2 https://m.edsoo.ru/7f41a4a6
bu6nmoreka [JOK
4.2 JIMH3BI ¥ ONTHYECKHE IPUOOPHI 6 3 hitps://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
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bu6mmoreka [IOK
4.3 Pasnosxenue 6emoro cBera B CIEKTP 3 2 hitps://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Pa3zgea S. KBanTOBBIC SIBJICHUS
bubmuoreka [JOK
5.1 Hcnyckanue u morioiieHue cBeTa aroMoM 4 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
52 (-TpoeHHe ATOMHOTO AApa 0 ! https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 AAnepibie peaxiuin ! . ! https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17

Pasnen 6. [loBTOpUTEIbHO-00001IAK0INIT MOAYJIb

6.1 [ToBTOpEeHHE M 0000IIIEHNE CONEepKAHUS 9 5 bu6mmoreka [IOK
' Kypca ¢pu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 9

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 27
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