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IHHOACHUTEJBHASA 3AIINCKA

[IporpamMmMa mo ¢u3uke Ha ypoOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS COCTaBJICHA Ha
OCHOBE TOJIOXKEHUI W TpeboBaHMII K pe3yabTaTaM OCBOCHHMS Ha 0a30BOM YpOBHE
OCHOBHOM 00pa3oBaTesbHOM mporpammel, npeacTtaBieHHbix B PI'OC OO0, a takxke
yuéroMm (enepanbHOi paboueit mporpammbl BocnuTaHus U KoHuenuuu npenoaaBaHus
yaeOHoro npeameTa « Du3nKay.

Copepxanne TmporpaMMmbl 1O  (u3MKe HampaBieHO Ha (HOPMHUPOBAHHE
€CTECTBEHHOHAYYHOU rPaMOTHOCTH 00YYAIOIIMXCS M OpTraHU3aINI0 U3YYCHUS (PU3UKH HA
JesITeIbHOCTHOM OCHOBe. B mporpamme mno (u3MKe YYUTHIBAIOTCS BO3MOKHOCTHU
yueOHOrO mpenmera B peanusanuu TpedoBanuit GI'OC OOO k 1IaHUpPyEMbIM
JUYHOCTHBIM M METANpEIMETHBIM PE3yJIbTaTaM OO0Yy4YeHHUs, a TaKKe MEXIPEIMETHbIE
CBA3M €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB Ha YPOBHE OCHOBHOIO OOILIETro
o0pa3oBaHUs.

[IporpamMma no u3uKe ycTaHABIMBAET pacHpeielieHHe Y4eOHOro Marepuasa Io
rojam ooyueHus (1o Kiaccam), peajaraeT NpUMEpHYIO MOCIe10BaTENbHOCTh U3YUEHHUSI
TE€M, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHsI IPEIMETHOIO COJAEPKAHUS U YUETE BO3PACTHBIX
0COOEHHOCTEN 00yYaroIUXCs.

[IporpamMma o ¢u3uke paspaboTaHa C IEJIbI0 OKa3aHUS METOJUYECKON MOMOLIH
YUUTENIO B CO3/IaHUU paboueli IporpaMMsbl 0 y4eOHOMY IIPEIMETY.

@du3nka SBISETCA CUCTEMOOOPA3YIOIIMM [IJIs €CTECTBEHHOHAYYHBIX Y4YEOHbIX
MPEAMETOB, MOCKOJIBbKY (PU3UYECKHE 3aKOHBI Jie)KaT B OCHOBE IPOLIECCOB U SIBJIICHUU,
M3y4yaeMbIX XUMHUEU, Ouosioruen, actpoHomued u (usuyeckoil reorpadueid, BHOCUT
BKJIaJ] B €CTECTBEHHOHAYYHYIO KApTHUHY MUpPa, IPEIOCTABIIIET HanboJee sCHble 00pa31ibl
NPUMEHEHHUsI Hay4HOT'0 METOJia MO3HaHUs, TO €CTh CI0Cc00a MOIYYEHHs JOCTOBEPHBIX
3HAHHUI O MUpE.

Onna w3 riaaBHBIX 3a7a4  (PU3UYECKOTO OOpa3oBaHMs B CTPYKType OOIIero
oOpa3oBaHMsI COCTOUT B (POPMHUPOBAHUH €CTECTBEHHOHAYYHON I'PaMOTHOCTHU M UHTEpECa
K HayKe y OOy4aronuxcs.

Nzyuenne ¢us3uku Ha 0a30BOM YpOBHE NPEIOJAraeT OBJIAJCHHE CIEAYIOUIMMHU
KOMITETEHTHOCTSIMU, XapaKTePU3YIOIUMH €CTECTBEHHOHAYYHYIO TPAMOTHOCTb:

e HAYYHO OOBSICHSTH SIBJICHUS;

e OIICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEIOBAHMUS;

e UVHTEPHPETUPOBATH JAHHBIE W HCIIOJIB30BaTh HAy4YHbIE JOKa3aTEIbCTBA
JUTSI TIOJTyY€HUS BHIBOJIOB.

Henu u3ydyeHus Gu3NKu HA yPOBHE OCHOBHOT'O 00111er0 00pa30oBaHUs ONpeIeSICHbI
B Konuenuuu npenogaBanus yuyeOHoro mnpeamera «®Pusuka» B 00pa3zoBaTEIbHBIX
OpraHu3auax Poccuiickon Oenepanuu, peAU3YIOLINX OCHOBHBIE
oOmieoOpa3oBareibHble  MPOTpaMMBbl,  yTBEpkKAEHHOW  pemenueM  Komnerun



MunuctepcTBa npocsemienust Poccutickoit @eaeparuu (mpotokod ot 3 aexadbps 2019 r.
Ne [1K4BH).

ey uzyyenus: pusuKu:

e TMpPHOOpETEHUE UHTEPECa U CTPEMJICHUS! O0YJAIOMIMXCS K HAYYHOMY M3YYECHUIO
MIPUPOIBI, PA3BUTHE UX MHTEIUICKTYAIbHBIX U TBOPUECKHUX CITOCOOHOCTEH;

e pa3BUTHE MPEJCTAaBICHUNA O HAyYHOM METOJAE MO3HaHUS M (OPMHUPOBAHUE
UCCIIeI0BATEIHLCKOIO OTHOIICHUS K OKPYKAIOUIUM SIBIICHUSM;

e (opMHpOBaHHE HAYYHOTO MHUPOBO33PEHHUSI KaK pe3yjibTaTa WM3Y4YEHHs] OCHOB
CTPOCHUS MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DU3HUKU;

e (QopMupoBaHuE TIPEACTABICHWA O PO (PU3UKU TSI PA3BUTUSA JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHUIA;

e pa3BUTHE MPEACTABICHUIN O BO3MOXHBIX cepax Oyayiien nmpodeccruoHaabHOM
NEATEIbHOCTU, CBSI3aHHOU ¢ (DM3UKOMU, OATOTOBKA K JAJIbHEHIIIEMY O0yUECHUIO
B 9TOM HAIpaBJICHUHU.

JlocTikeHre 3TUX 1eJIel MporpaMMbl MO (PU3MKE HA YPOBHE OCHOBHOI'O OOIIETO

o0pa3zoBaHUs 00ECIICUNBACTCS PEIICHUEM CIEAYIOMINUX 3a1a4:

e MpuoOpeTeHrEe 3HAHUW O JUCKPETHOM CTPOCHHUH BEIIECTBA, O MEXAaHWYECKHUX,
TETUIOBBIX, DJIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

e TMPUOOPETEHHE YMEHHUH OMNMUCHIBATh U OOBACHITH (DU3UUYECKUE SIBJICHUS C
UCIIOJIb30BaHUEM IMOJTYUYECHHBIX 3HAHUM;

e OCBOEHHUE METOJOB PEIICHUS MPOCTEHIINX PACUETHBIX 3a]1a4 C UCIIOIb30BAHUEM
bu3uYecKrX Mojiesiel, TBOPUECKUX U MTPAKTUKOOPUEHTUPOBAHHBIX 3a]1a4;

e pa3BUTHE YMEHUU HAOIIOAATh TPUPOJHBIC SIBJICHUS W BBIMOJHATH OMBITHI,
nabopatopHble  pabOTbl W DKCIEPUMEHTAJIbHBIE  HUCCIAEJOBAaHUSI  C
UCIIOJIb30BAaHUEM U3MEPUTEIBHBIX TPHUOOPOB;

e oOcBoeHHE TpuEMOB paboThl ¢ wuHPOpMAIMEH (QU3NYECKOTO COAepKaHUS,
BKJIIOYass MHGOpPMALUI0 O COBPEMEHHBIX JOCTHMIXKEHUSIX (U3UKH, aHAIU3 U
KPUTHYECKOE OIleHUBaHUE WH(pOopMaINy;

e 3HAKOMCTBO cO cepamu NMpoheCcCHOHANBHON IESATETHbHOCTH, CBSI3aHHBIMHU C
(bu3HKON, M COBPEMEHHBIMH TEXHOJIOTHSIMU, OCHOBAaHHBIMH Ha JOCTHMIKEHHUSIX
¢bu3nUecKoi HayKH.

Ha wusyuenue ¢usuku (0a30BbId YpOBEHb) Ha YpPOBHE OCHOBHOIO OOIIETO
oOpazoBaHust 0oTBOAUTCA 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HeJIel0), B 8 Kiiacce
— 68 yacoB (2 waca B Hememo), B 9 kmacce — 102 yaca (3 uyaca B Hezdeno).

[IpensiaraemMslil B mporpamme 1o Gpu3uke nepeyeHb 1ad0paTOpHbIX pabOT U OMBITOB
HOCUT PEKOMEHIATENbHBIA  XapakTep, Yy4YUTENb JellaeT BHIOOp TMPOBEACHHS
7a0opaTOpHBIX pabOT H OMBITOB C YYETOM HMHAMBUAYAJIbHBIX OCOOCHHOCTEH
oOy4aromuxcs, CHUCKAa OSKCIEPUMEHTANbHBIX 3aJlaHull, MpeajaraeéMblXx B paMKax
OCHOBHOT'0 TOCYJJApPCTBEHHOTO 3K3aMeHa 1o (pu3uke.



COIEPKXAHUE OBYYEHUA

7 KJIIACC

Paznen 1. @usuka v €€ poJib B IO3HAHUHU OKPY:KAI0ILEr0 MUpPA.

®usuka — Hayka O mnpupone. fBneHus npuponsl. DusnyecKue SABICHUSA:
MEXaHWYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

duznueckue BennuuHbl. 3mMepenue ¢puznueckux BeanunH. Oundeckue mpudopsl.
[TorpemHoCcTh H3MEpeHU. MexIyHapoHasl CUCTEMA EAVHMII.

Kak ¢usuka u  Jpyrue  eCTeCTBEHHblE HAayKd  H3Y4arOT  MPUPOLY.
EcTecTBeHHOHAy4UHBI METOJ| MMO3HAHMS: HAOIIOJEHUE, MOCTAHOBKA HAYYHOTO BOIIPOCA,
BBIJIBUKEHUE TUIIOTE3, SKCIIEPUMEHT I10 MPOBEPKE THIOTE3, OOBICHEHHE HAOII0JaEMOTO
aByieHus. Onucanue GU3NYECKUX SIBJICHUN C TOMOIIBIO MOJIEJIEH.

Jlemoncmpayuu.

1. MexaHu4decKue, TEeIIOBbIE, JIEKTPUYECKUE, MATHUTHBIE, CBETOBBIC SIBJICHMUS.

2. ®@uznueckue npubOpPsl W Mpoleaypa MPSMBIX H3MEPEHHM aHaJOTOBBIM U

ur(ppOBBIM TPHUOOPOM.

Jlabopamopnwie pabomol u onvimol.

1. OmpeneneHue 1EHBI IeTIEHUs IKaJIbl U3MEPUTEILHOTO TTprbdopa.

2. M3mepenne o0bEMa KUAKOCTU U TBEPJOTO Tea.

Paszpnes 2. IlepBoHayaibHbIe CBEACHUS O CTPOCHUM BELIECTBA.

CrpoeHune BemiecTBa: aTOMBI M MOJIEKYJIbI, UX pa3Mepbl. ONbIThI, JOKa3bIBAIOIINE
JVCKPETHOE CTPOCHHUE BEIIECTBA.

JIBr>xeHue yactuil BemecTBa. CBsI3b CKOPOCTH JIBUKEHUS YaCTHUI[ C TEMIIEPATYPOil.
Bpoynosckoe aBuxenue, nuddysus. BzaumoaelcTBiue 4acTull BeIIeCTBA: MPUTSHDKEHUE U
OTTAJIKUBAHUE.

ArperaTHble COCTOSIHMSI BELIECTBA: CTPOCHHUE Ta30B, KUJIKOCTEHM M TBEPIBIX
(kpucTayinyeckux) Tea. B3auMocCBsI3b MEXIy CBONCTBAMHM BEIIECTB B Pa3HBIX

aIr'pCraTHbIX COCTOAHHAX MW HX ATOMHOMOJICKYIIIPHBIM CTPOCHHCM. OcobeHHOCTH
arperaTHbIX COCTOSIHUH BOBI.

Jemoncmpauyuu.

1. HaGmioneHnne OpOyHOBCKOTO TBUKEHHSL.

2. HaGmonenue nuddysun.

3. HaOmronmenue siBiaeHW#, OOBSICHSIONIMXCS TPHUTSHDKCHHEM WM OTTAJIKMBAaHUEM

YacCTHII BEIIECTBA.

Jlabopamopnuie pabomul u onvimol.

1. OmpexeneHue pa3MepoB MajbIX Tell.

Pa3nen 3. /IBuikeHue U B3auMo/ieiicTBHE TeJl.

Mexanunueckoe aBuxkeHue. PaBHoMepHoe U HepaBHOMEpHOE JBU)eHue. CKOPOCTh.
CpenHsisi CKOpOCTh IPU HEPABHOMEPHOM JBHMKEHHUH. Pacy€T myTu U BpeMeHHU JIBUYKCHUS.



SBnenne nHepMuU. 3aKOH HHEpUHH. B3auMoaeincTBrie Ten Kak NTpUYrMHa U3MEHEHUS
CKOPOCTH JIBH>KEHUS Tell. Macca Kak Mepa MHEpTHOCTH Tela. [InoTHocTh BemecTBa. CBA3b
IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €AMHUIIE 00BEMA BEILIECTBA.

Cuita Kak XapakTepUCTUKa B3auMoJielcTBus Tea. Cuia ynpyroctd W 3akoH ['yka.
N3mepenne Cuilbl C IOMOLIBI0 JUHAMOMETpA. SIBJIeHNE TATOTEHU U cuia TsokecTd. Cuna
TSDKECTH Ha IpyTux IaHerax. Bec tema. HeBecomocTs. CnokeHUE CUil, HAPABICHHBIX
o ogHoM npsiMoii. PaBHoericTByromas cui. Cuiia TpeHust. TpeHne CKOJIbKEHHS U TPEHUE
IOKOsA. TpeHne B IpUpOJE U TEXHUKE.

JHemoncmpayuu.

1. HaOmroneHne MexaHM4eCKOro JBMKCHUS Tea.

2. M3mepenune CKOPOCTH IPSIMOIMHENHOIO IBUKCHUS.

3. HaOmroneHue siBIeHUSI UHEPIUH.

4. HaOmroneHne u3MeHeHus: CKOPOCTH MPU B3aMMOJIEHCTBUH TETI.

5. CpaBHEHHE Macc M0 B3aUMOAECHCTBUIO TE.

6. Clo)eHue Cuil, HalpaBJIEHHBIX 110 OJHOMN MPSIMOM.

Jlabopamopnuie pabomul u onvimol.

1. OmpexeseHne MIOTHOCTH TBEPAOIO TENA.

2. OnbIThL, IEMOHCTPUPYIOLIKE 3aBUCUMOCTb PACTSKEHUS (1ePopMaliin) Npy>KUHBI

OT MPHWJIOKEHHOMN CHUJIBL.
3. OnbIThl, TEMOHCTPUPYIOLIME 3aBUCUMOCTb CHJIBI TPEHHSI CKOJIBKEHHSI OT Beca
TEJIa U XapaKTepa CONPUKACAIOLINXCS IOBEPXHOCTEN.

Pa3znen 4. JlaBiieHne TBEPABIX TeJl, dKUIKOCTEN M ra30B.

Hasnenue. CnocoObl yMEHBUIEHUSI M YyBeIWYeHHUs naBieHus. JlaBieHue rasa.
3aBUCUMOCTH JaBJEHUS Tra3a oT 00bEma, Temneparypsl. Ilepenaua naBneHus: TBEpABIMU
TeJaMH, JKHIKOCTAMM M ra3amu. 3akoH Ilackansa. IIHeBMarnueckue MallWHBIL.
3aBUCHUMOCTh JABJCHMSI KHUAKOCTH OT IIyOuHbl. [MapocraTmueckuil mapasokxc.
Coobmatoiuecst cocyanl. ['napaBinueckue MeXaHu3Mbl.

Atmocepa 3emim u  atmMocepHoe AaBieHHe. I[IpUyuHBI CyIIECTBOBaHUS
BO3yIIHOU 06010uku 3emiu. OnwiT Toppuyesnu. M3mepenue atMochepHOTo 1aBJICHHUS.
3aBUCUMOCTh aTMOC(HEPHOIO JaBJIEHUS OT BBICOTHI Hajl ypoBHeM Mops. [IpuGopsr miis
U3MepeHHs aTMOC(HEPHOTO JaBJICHUS.

JlelicTBHEe KUIKOCTM M Ta3a Ha NOTPY)KEHHOE B HUX Teso. BelTankuBaromas
(apxumenoBa) cuina. 3akoH Apxumena. [lnaBanue ten. Bo3nyxormnnaBanue.

Jemoncmpayuu.

1. 3aBMCHUMOCTbH JABJICHHS ra3a OT TEMIIEPATYPHI.

2. ITlepenaua maBieHUS KUIAKOCTBIO U Ta30M.

3. Coobuiaroninecs: Cocyabl.

4. I'mppaBimnueckuit mmpecc.

5. IlposBrnenue nencTBrs aTMOC()EPHOTO TABICHHUS.



6. 3aBHCHMOCTh BBITAJIKHUBAIOIIEH CUJIbI OT 00BEMA MOTPYKEHHON YacTH Tella U
MJIOTHOCTH JKHJIKOCTH.
PaBeHCTBO BBITAIKMBAIOIIEH CUJIBI BECY BBITECHEHHOW KUJKOCTH.

8. YCIOBHE IUIaBaHUWs TeEJ: IJIABAHWE WIM MOTPYKEHHUE TEI B 3aBUCUMOCTH OT
COOTHOUIIEHHUS TIJIOTHOCTEU TeNa U KUJKOCTH.

Jlabopamopnsie pabomuel u onvimol.

1. HccnepoBanue 3aBUCMMOCTH Beca Tejla B BOJE€ OT O0OBbEMa MOTpYKEHHOU B
KHUJIKOCTh YaCTH TENa.

2. OmnpenesieHUE BBITATKUBAIONICH CUJIbI, IEUCTBYIOLIEH HA TEIO, MOTPYKEHHOE B
KUJIKOCTb.

Pa3znes 5. PaGoTra 1 MOIIHOCTB. JHEPrus.

Mexanuueckas pabota. MOIIHOCTb.

[IpocThie MeXaHU3MBI: pbluar, OJIOK, HAKJIIOHHAs TIOCKOCTh. [IpaBuio paBHOBecHs
pbiuara. IlpumeHeHune mnpaBuiia paBHOBECUsI pbluara K OJOKYy. «30J0TO€ MPaBUIIO»
mexanuku. KITJ[ mpocteix Mmexanu3zmoB. [IpocTeie MeEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckas sHeprus. Kunetnueckas v noTeHuuanbHas sHeprusd. [IpeBpaiienue
OJIHOTO BHJIa MEXAHUYECKOU SHEPTUHU B IPYroi. 3aKOH COXPAHEHUS SHEPTUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpuMepbl MPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomul u onvimol.

1. HccnenoBanue ycioBUi paBHOBECHS pblUara.

2. M3amepenue KIIJI HaKIOHHOM MIIOCKOCTH.

8 KUIACC

Paszpnes 6. TeruioBbie AiBJICHUA.

OCHOBHBIE TOJOKEHUSI MOJIEKYJISIPHO-KUHETHYECKOM TEOPUU CTPOCHUS BEILECTBA.
Macca u pazmepsl aTOMOB U MOJIEKYJI. ONIBITBI, TOATBEPKAAIOLIME OCHOBHBIE MOJIO0KEHHUS
MOJIEKYJIIPHOKMHETUYECKOU TEOPHUHU.

Mopenu  TBEPIOTO, KHUIAKOTO H  Ta3000pa3HOTO COCTOSIHMM  BEIIEeCTBa.
Kpucrannuueckue u amopdusie Tesna. OObICHEHHE CBOMCTB I'a30B, KUJIKOCTEN U TBEPABIX
TE€JI Ha OCHOBE IIOJIOKEHHN MOJEKYJIIPHO-KUHETUYECKOW Teopur. (CMayuBaHUE W
KalnWJUBIPHBIC ABJICHUA. TEIIOBOE paCIIMPEHUE U CKATHE.

Temneparypa. CBa3p TemMnepaTypbl CO CKOPOCTBIO TEILUIOBOTO JBUKEHHUS YACTHIL.
Buytpennsis sHeprug. CnocoObl M3MEHEHHs BHYTPEHHEW SHEpruu: Terionepenavya u
coBepllieHre padoThl. Buibl Temonepeaaun: TEIIONPOBOHOCTh, KOHBEKIUS, U3IIyYCHHE.

KonunuectBo Te10TEL. Y IeibHAas TEINIOEMKOCTE BelllecTBa. TemIoo0MeH U TEIIOBOE
paBHOBecHe. YpaBHeHHME TerjioBoro Oananca. IlmaBnenme U oTBepaeBaHHE
KPUCTAINIMYECKUX BELIECTB. YenbHas TemnoTa MiaBieHus. I[lapooOpasoBanue u



koHaeHcauus. cnapenue. Kunenue. Y nenbHas Tennora napoodpa3oBaHus. 3aBUCUMOCTD
TEMIIEPATYPbI KUIIEHUS OT aTMOC(HEPHOTO JaBICHHUS.

BnaxxHoCTh BO3YyXA.

DHeprus TOIIMBA. Y AebHAs TEIIOTa CTOPAHUS.

[Tpuntmmner padotel TerioBbix asurareneit KIIJ[ teroBoro neuratens. Temnossie
JBUTATENIN U 3aIATA OKPYKAIOIIEH Cpebl.

3aKOH COXPAaHEHMsI U IIPEBPALCHUS DHEPTUU B TEIIOBBIX IPOLECCaX.

Hemoncmpayuu.

1. HaGmionenne OpOyHOBCKOTO TBUKECHHS.

2. Habmonenue nuddysnmn.

3. HaOmronenue siBjaeHU cMaylBaHUs U KaWUISIPHBIX SBJICHUIM.

4. HabnroneHue TEmIoBOro paciupeHus Tell.

5. 3MeHeHue pAaBieHMs ra3a HpU HU3MEHEHMH OO0OBEMAa M HarpeBaHUU WIIU
OXJIQXKICHHH.

IIpaBuna u3MepeHus TeMIepaTypsl.

Buns! Teruionepenayu.

OxJak/ieHue py COBEPUICHUH PabOThI.

HarpeBanue npu coBepiieHUH padOThl BHEIIHUMHU CUJIAMHU.

10. CpaBHEHHE TETNIOEMKOCTEN PA3JINYHBIX BEIIECTB.

11. HabnrogeHue KumeHus.

12. HabmroeHue nocTossHCTBA TEMIEPaTyphl PH MJIABJICHUH.

13. Mopenu TeniaoBbIX IBUTaTeNeH.

Jlabopamopnwie pabomel u onvimol.

1. OnpeneneHue yaenbHON TEMIOEMKOCTH BEIIECTBA.

2. HccnenoBanue nporuecca ucrapeHusl.

3. OmnpeneneHne OTHOCUTENBHON BIAXKHOCTH BO3AyXa.

Paznen 7. daekTpuyeckue 1 MATHUTHbIE SIBJICHUS.

Onextpuzanus Ten. JlBa popa anekTpuueckux 3apsaoB. B3aumopneincTBue
3apsKeHHbIX Tell. 3akoH KysoHa (3aBUCHMOCTB CHIIBbI B3aUMOJICHCTBUS 3apsSKEHHBIX Tell
OT BEJINYMHBI 3aPSII0B U PACCTOSIHUS MEXKY TEIIAMH).

Onextpuyeckoe mnose. Hanpsok€HHOCTh  3nekTpudeckoro nosd.  [IpuHoumn
CYTIEPIIO3ULIMU JIEKTPUUECKUX MOJIEH (Ha KaUeCTBEHHOM YPOBHE).

Hocutenu »snexTpuyeckux 3apsiioB. ODJIEMEHTApHBIA AJIEKTPUUECKUH  3apsii.
Crpoenune atoma. [IpOBOIHHMKM W AMAIIEKTPUKH. 3aKOH COXPAHEHHS SJIEKTPUYECKOIrO
3apsna.

DNEeKTPUYECKUNA TOK. Y CJIOBUS CYIIECTBOBAHMS JIEKTPUUECKOTO TOKa. McTOUHMKH
MOCTOSIHHOTO  TOKa. JIeMCTBUSL  AJNEKTPUUECKOro TOKa (TEIJIOBOE, XHMHYECKOE,
MAarHuTHOE). DJIEKTPUUYECKUNA TOK B KUIKOCTAX U razax.

W X N o



Dnektpuueckas uenb. Cuna Toka. DJeKTpuueckoe HampsikeHue. ConpoTUBIICHUE
IPOBOJHUKA. YJIEIbHOE CONPOTHUBJICHUE BellecTBa. 3akoH Oma Uil ydacTKa ILEIu.
[TocnenoBarenbHOE U MAapaIeIbHOE COETUHEHUE TPOBOIHUKOB.

PaboTa 1 MOIIHOCTB 3JIEKTPUYECKOTO TOKa. 3aKoH J[xoyns—JIeHna. Dnekrpuueckue
LETH U OTPEOUTENH NEKTPUUECKOM 3Hepruu B ObITy. KopoTkoe 3aMbIKaHUE.

[TocrosiHHBIE MarHuThl. B3auMoeiCTBHE MOCTOSSHHBIX MAarHUTOB. MarHuTHOE MOJIE.
MaruutHoe moJjie 3eMJId M €ro 3HadeHWe Uil Ku3HM Ha 3emuie. OmbIT Dpcrena.
MaruutHoe moJie 3JeKTpU4ecKoro Toka. [IpruMeHeHue 3JIeKTPOMarHUTOB B TEXHUKE.
JleficTBE MarHUTHOTO MOJII HA MPOBOJHUK C TOKOM. DJIEKTPOJBUTATENb MOCTOSIHHOTO
ToKa. Mcronb30BaHue JIEKTPOABUTATENECH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel @apanesd. SBiaeHue 3yeKTpoMarHuTHOM wuHAYKuU. [IpaBmino Jlenna.
Onextporenepatop. CriocoObl OTYYSHUS! DIEKTPUUECKON IHEPTUU. DIIEKTPOCTAHIIUU Ha
BO300HOBJISIEMBIX HCTOUYHUKAX YHEPTUH.

Jemoncmpayuu.

DJIeKTpU3aLHus TEN.
JIBa poaa 3JIEKTPUYECKUX 3apsIIOB U B3AUMOJICHCTBUE 3aPSAKEHHBIX TEl.
YCTpOUCTBO U IEUCTBUE JIEKTPOCKOIIA.
DIeKTpoCcTaTU4EeCKast HHAYKIIHUS.
3aK0OH COXpaHEHUS ANEKTPUUECKUX 3aPsI0B.
[IpoBOTHUKY Y TUBJIEKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUN 3JIEKTPUYECKOTO TOJIA.
HcTouHMKM OCTOSIHHOTO TOKA.
JIeHiCTBUS DIEKTPUYECKOTO TOKA.
. DIEKTPUUYECKUI TOK B KHUJKOCTH.
. 'a30BB11 pa3psa.
. I3MepeHune cuiibl TOKa aMIEPMETPOM.
. I3MepeHune 371eKTpUIeCKOro HanpsKeHUsT BOJIBTMETPOM.
. PeocraT u mara3uH cONpOTUBIICHHI.
. BzaumoiericTBre OCTOSSHHBIX MAarHUTOB.
. MoaenupoBaHrue HEBO3MOXXHOCTHU Pa3JieJICHUs] MOJIOCOB MarHuTa.
. MonenupoBaHue MAarHUTHBIX MOJIEN TOCTOSIHHBIX MarHUTOB.
18. DJEKTPOABUTATEH TOCTOSTHHOTO TOKA.
Jlabopamopnuie pabomul u onvimol.
1. W3MepeHue u peryirpoBaHUE CUJIbI TOKA.
2. HccnepoBaHue 3aBUCHUMOCTH CHWJIBI TOKa, HUIYIIETO YEpe3 PE3UCTop, OT
CONPOTUBJICHUS PE3UCTOPA U HAMPSKEHUS HAa PE3UCTOPE.
3. IIpoBepka mpaBuiia CI0XKEHUS HAMPSHKEHUM MTPU MOCIIEI0BATEIbBHOM COSUHEHUN
JIBYX pE€3UCTOPOB.
4. IlpoBepka mpaBuiia Ajisi CUJIbI TOKA MPU NapaieIbHOM COECIMHEHUH PE3UCTOPOB.
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5. Ol'[pCI[eJICHI/Ie pa60TBI N MOITHOCTH 3JICKTPUUCCKOI'O TOKaA.
6. HCCJ’I@I{OBaHI/Ie MarguTHOI'O BBaHMO,HGfICTBHSI IIOCTOAHHBIX MarduTOB.

9 KJIACC

Pa3zngea 8. Mexannueckue siBJICHHUS.

Mexanuueckoe — BHKeHHe.  MarepuanibHas — Touka. Cucrema  oTcuéra.
OTHOCUTENLHOCTh MEXaHUUECKOTO ABMKEHUSI. PaBHOMEpHOE NPSIMOJIMHENHOE JIBUKEHUE.
HepaBnomepHoe npsimonnHeiHOe ABMKeHUEe. CpeIHsisi U MTHOBEHHAs! CKOPOCTh TeJjla Mpu
HEPAaBHOMEPHOM JIBHXKECHUU.

Yckopenue. PaBHOyckopeHHOE TpsiMoiinHElHOe ABuxkeHue. CBOOOIHOE TajJeHHeE.
Omnpbitel ['anumnes.

PaBHOMepHOE nBHXKEHUE 11O OKpy)HOCTH. [Iepro u yactora oOpaienus. JInnelinas
U yrioBas cKkopocTu. LleHTpocTpeMuTenbHOe YyCKOpEHUE.

Ilepspii 3akoH Hbrorona. Bropor 3axkoH Hserotona. Tperuit 3akoH HproToHa.
[IpuHIMI CynIEpNIO3UIIUN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: CHIa TPEHUS CKOJIBKEHUS, CUJIa TPEHUS
MOKOSI, APYTHUE BUJIBI TPEHHUSI.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. Y CKOPEHUE CBOOOHOTO MaJICHHUS.
JIBmxenne mianetr Bokpyr Connua. IlepBas kocmuueckas ckopoctb. HeBecoMocTh u
MEPETPY3KHU.

PaBHOBecue MmaTepuanbHON TOUKH. AOCOIFOTHO TBEPI0€ Te0. PaBHOBEcHEe TBEPAOTO
TeJIa C 3aKPEINIEHHON OChIO BpaieHusi. MoMeHT cuiibl. LIeHTp TsxecTw.

Nmnynec Tenma. M3meHenwe wumnynbca. MMiynbc cuibl. 3aKOH COXpaHEHUS
MMIyJbCa. PeakTMBHOE IBUKEHUE.

Mexanuueckass paboTa U MOIIHOCTh. PaboTa cuil TSKECTH, YNPYrOCTH, TPEHHUS.
CBsi3b sHepruu u padotsl. [loTeHIMaNbHAS SHEPTUS Tela, MOAHATOTO Haj TOBEPXHOCTHIO
3emin. [loTeHmanbHas sHeprus cxxarou npyxuHsl. Kunernueckas sneprus. Teopema o
KUHETUYECKOWM 3HEpruu. 3aKOH COXPAaHEHUsI MEXAHUYECKON SHEPTIUH.

Jemoncmpayuu.

1. HaGmroneHue MexaHWYECKOro [BMDKEHHSI Tejla OTHOCHUTENBHO pa3HbIX Tel

OTCYETA.

2. CpaBHeHME TIyTel W TPAGKTOPHU JIBMKEHUS OIHOTO UM TOrO K€ Tela

OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3mepenne cKkopoCTr U YCKOPEHUS MPSIMOJIMHEHOTO IBUKECHMUS.

HccnenoBanne nmpu3HaKoB PABHOYCKOPEHHOTO JBU>KEHUS.

HaOmronenue aABMKEHUsI Teia Mo OKPY>KHOCTH.

HaGnronenne MexaHW4YecKWX SIBICHUM, MPOUCXOJSAIIMX B CHUCTEME OTCUY€Ta
«Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JBHWKEHUU OTHOCUTEIIBHO
KaOuHeTa QU3UKHU.
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7. 3aBUCHMOCTb YCKOPEHHMS Teja OT MACCHI TeJla U JEUCTBYIOIIEH HA HETO CHUJIBL.
8. HaOmroneHnue paBeHCTBa CUJI IPU B3aUMOJACHCTBUU TE.
9. HM3meHeHue Beca Tena Ipu YCKOPEHHOM JIBUKEHUH.
10. [Iepenava nMmysbca pyu B3aUMOJIEUCTBUU TEN.
11. [IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJICHCTBUU TEIL.
12. CoXpaHEHHUE UMITYJIbCA ITPU HEYIIPYTOM B3aUMOJCHCTBUHU.
13. CoxpaHeHHe UMITYJIbca IIPU a0COIIOTHO YIIPYTOM B3aUMOJICHCTBUU.
14. HabGmioeHne peakTUBHOTO JIBHKEHUSI.
15. CoxpaHeHHe MEXaHUYECKON SHEPTUU ITPU CBOOOIHOM IaJICHUU.
16. CoxpaHeHHE MEXAHMYECKOW B3HEpPrud NpH JBWXKEHHHM Tella MOJ JEUCTBHEM
IPY>KUHBI.

Jlabopamopnwie pabomul u onvimol.

1. OmnpenenieHre YCKOPEHHMS TeNa PU PaBHOYCKOPEHHOM JIBUKEHUH 110 HAKIIOHHOU
IJIOCKOCTH.

2. Omnpenenenue korpuMEeHTa TPEHUS CKOJIbKEHMUSL.
Onpenenenne KECTKOCTU IPYKUHBI.

4. Ompenenenue pabOThl CHIIbI YIIPYTOCTH IMPU NOIBEME Ipy3a C UCIIOJIb30BAHUEM
HEIMOABUKHOTO U MOABUXKHOTO OJIOKOB.

Pasznen 9. Mexanuveckue Koj1e0aHus U BOJIHbI.

KonebarenbHoe nBuwxkeHune. OCHOBHBIE XapaKTEPUCTHKU KOJICOaHMM: MepHoJ,
4acToTa, aMILUIMTYy1a. MareMaTu4eCcKui U Py KUHHBIN MassTHUKHU. [ [peBpaiienne sneprun
MpHU KOJie0aTeIbHOM JBUKCHUU.

3aryxatouue kosjeOaHus. BeiHyxkaeHHble KosieOaHus. Pe3onanc. MexaHuyeckue
BOJIHBbI. CBOMCTBAa MEXaHMYECKUX BOJIH. [IpomosibHBIE M TIONEpEeYHbIE BOJHBL. J[nMHa
BOJIHBI M CKOPOCTh €€ pacnpocTpaHeHHs. MexaHM4ecKue BOJIHBI B TBEPIOM TEJE,
CEHCMMYECKHE BOJIHBI.

3Byk. I'pomkocTe 3Byka u BbicoTa ToHa. OtpaxeHue 3Byka. MHppa3Byk u
YJABTPa3BYK.

Jemoncmpayuu.

1. Habnronenue xoneOaHui TE MO ACHCTBUEM CHIIBI TSYKECTH U CHIIBI YIIPYTOCTH.

2. HaGmonenue xonebanuii rpy3a Ha HUTU U Ha MPY>KUHE.

3. HaOnroneHue BbIHYKJIEHHBIX KOJIEOAHUHN U pe30HaHcA.

4. PacnpocTpaHeHue npoJ0JIbHBIX U MONEPEUHbIX BOJH (Ha MOJENH).

5. AKyCTHYECKHUU pPE30HAHC.

Jlabopamopnwie pabomel u onvimol.

1. OmpezeneHre 4aCTOThI U iepruoja KoyieOaHui MPY>KUHHOTO MassTHUKA.

2. HccnepoBanue 3aBUCUMOCTH NIEpHOJA KOJIeOAHUI MOJIBEIIEHHOTO K HUTHU Tpy3a

OT JIJIMHBI HUTH.
3. HalGmronenue 3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI.



Paznen 10. D1eKTPOMATHUTHOE 110JI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.

DJIEKTPOMarHuTHOE noJie. DIJIEKTPOMAarHUTHBIE BOJIHBI. CaoiicTBa
ANEKTPOMArHuTHbIX  BOJMH. [llkama  3JIeKTpOMarHUTHBIX BOJH. Mcmonb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSI3HU.

DneKTpoMarHuTHas rpupoja ceeta. CkopocTh cBeTa. BomHOBBIE CBOWCTBA CBETA.

Jlemoncmpayuu.

1. CBolCTBa 3JIEKTPOMAarHUTHBHIX BOJIH.

2. BOJIHOBBIE CBOMCTBA CBETA.

Jlabopamopnwie pabomel u onvimol.

1. M3yyeHue CBOWCTB OJJIGKTPOMArHUTHBIX BOJH C TOMOIIBI0 MOOWIBLHOTO

TenedoHa.

Pa3znes 11. CBeToBbBIE ABJICHUS.

JlyueBas mozpenw cBera. Mcrounuku cBeta. lIpsMonuHenHoe pacnpocTpaHEHHE
ceeta. 3armeHus ComnHna u JlyHel. Otpaxenue cBeta. [lmockoe 3epkanio. 3akoH
OTPA)KEHUS CBETA.

[Ipenomnenue cBeta. 3aK0oH NpenoMiieHUs cBeTa. [lojIHOe BHYTpEHHEE OTpaKEHHE
cBera. Vcnosib30BaHKE MOJHOTO BHYTPEHHETO OTPAKEHUS B ONITUYECKUX CBETOBOJIAX.

JIunza. Xon mydeid B nuH3e. OnTuyeckas cucteMa QoroarmapaTra, MUKpPOCKOIa U
Teneckona. ['a3 kak onTudeckas cucteMa. binm3opykocTs U JanbHO30PKOCTb.

Paznoxenue 6emnoro ceera B criektp. OnbiTel HetoToHa. CrioskeHHE CIIEKTPaTbHBIX
uBeToB. Jlucnepcus ceera.

Hemoncmpauuu.

[IpssMonMHEHOE pacTIpOCTPAaHEHHE CBETA.

OtpaxeHune cBeTa.

[Tomy4yenue n300pakeHUi B IMIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[Ipenomiienue cBera.

OnTtuyeckuii CBETOBO/I.

Xon nyyei B coOuparolieit JImH3e.

XoJ1 Ty4el B pacCErBArOIIECH JIMH3E.

[Tonyuenune n300pakxeHii ¢ TOMOIIBIO JIMH3.

[Tpuntun aeicTBus Goroanmnapara, MUKPOCKOIIA U TEJIECKOTA.

10. Moaenb riasza.

11. Pa3noxenue 6e10ro cBeTa B CIEKTP.

12. [lomy4yenue 6em0T0 CBETA IPH CIOKEHUH CBETA PA3HBIX IIBETOB.

Jlabopamopnwie pabomel u onvimol.

1. Ompenenenre HOKYCHOTO paCCTOSHUS U ONTHYECKOM CHJTbI COOMPAIOIIEH JTUH3BI.

Pa3znen 12. KBanToBble IBJIEHHUS.

Onwitel  Pesepdopaa u mimanerapHas wmonenb atoma. Mogenbs aroma bopa.
Hcnyckanune n normouieHue ceeta aroMoM. KBaHTel. JInHe4aTpie CIIEKTPHI.
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PamnoaktuBHOCTh. Anb(a, OeTta- U ramma-usinydeHus. CTpoeHue aTOMHOIO sjpa.
Hyknonnas moaens atoMHoro siapa. M3oronsl. PaguoakTuBHbIe nipeBpainieHus. [lepuona
MOJIypacmajia aTOMHBIX SAEP.

SAnepHbie peakiuu. 3aKOHbI COXPAHEHUS 3apsAI0BOIO U MACCOBOTO YUCEI. DHEPTUs
CBSI3U aTOMHBIX sifiep. CBsI3b MacChl M SHEpruu. Peakuum cuHTE3a U JE€TCHUS SIIIEP.
Nctounuku sHeprun CotHIA U 3BE3.

SnepHas sHepreTuKa. J{eicTBUs paaguOaKTUBHBIX U3TyUYCHUN HA dKUBBIE OPTaHU3MBI.

JHemoncmpayuu.

CrexTpbl U3Ty4eHUS U MOTJIOMIEHUS.

CrexTpsl pa3IM4yHbIX Ta30B.

CnekTp Bogopoa.

Habmronenue tpekoB B kamepe Buibcona.

Pabora cuérunka HOHU3UPYIOLIUX U3TYYCHUH.

Peructpanus uzinydeHus: NpUPOJTHBIX MUHEPATIOB U MPOIYKTOB.
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IHoBTOpHUTEIBbHO-0000 AN MOYJIb.

[ToBTOpHUTENEHO-0000IIAIOIINI MOAYIb MNpPEJHA3HAYEH I CUCTEMAaTHU3aluu H
000011IEHNs] TPEIMETHOTO COAEPKAHUS U ONbITA NEATEIbHOCTH, IPHUOOPETEHHOIO MpHU
U3YYEHHH BCEro Kypca (U3MKM, a Takke I TOJIrOTOBKM K OCHOBHOMY
roCy/1IapCTBEHHOMY 3K3aMEHY O (pU3UKe Ui 00y4arouxcs, BIOPaBIIMX 3TOT yUeOHBIN
IpEeaMET.

[Ipr w3ydyeHUM [OAHHOTO MOAYJS PEAIU3YIOTCA W CHCTEMATU3UPYIOTCS BUIBI
NEeSATEeIbHOCTH, HAa OCHOBE KOTOPBIX OOECleurBaeTcsl AOCTUKEHUE TPEAMETHBIX U
METaIPEIMETHBIX IJIAHUPYEMBIX pe3yIbTaToB oOyueHus, dbopmupyercs
€CTECTBEHHOHAY4YHAasi TPaMOTHOCTh: OCBOCHHUE HAYYHBIX METOA0B MCCIIENOBAHUS SIBICHUN
MPUPOBI U TEXHUKH, OBJIAJICHUE YMEHUAMH OOBSACHATh (PU3NUECKHUE SIBJICHUS, TPUMEHSS
ITOJTyYEHHbIC 3HAHUS, PEIIATh 33/1a41, B TOM YHUCJIE KAUECTBEHHBIE U SKCIIEPUMEHTAIIBHBIE.

[IprHIMNIIMATBEHO AEATENRHOCTHBIN XapaKkTep JaHHOIO pa3/ielia peain3yercs 3a CUET
TOT0, YTO 0OYYaIOIIMECs BHIMOIHSIIOT 33aHUs, B KOTOPBIX UM MPEAJIaraeTcs:

Ha OCHOBE IOJIYYEHHBIX 3HAHUU pacro3HaBaThb U HAYYHO OOBICHATH (PU3MUECKHE
SIBJICHUS B OKPY’KAIOLIEH IIPUPOIE U ITIOBCEIHEBHOM KU3HU;

UCIIOJIb30BaTh HAYYHbIE METOAbI UCCIIEOBAaHUS (PU3NYECKUX SBJICHUI, B TOM YHCIIE
IUIsl IPOBEPKHU TUITOTE3 U MOJyYEHUS TEOPETUUECKUX BBIBOJOB;

OOBSICHATh HAay4YHbIE OCHOBBI HamOoJjee BaXXKHBIX JOCTHKEHHH COBPEMEHHBIX
TEXHOJIOTUH, HaIpUMEp, MPAKTUYECKOTO MCIIOIb30BAHUS PA3JIMYHBIX HCTOYHHKOB
SHEPIrUM Ha OCHOBE 3aKOHA MPEBPAIICHUS U COXPAHEHHS BCEX U3BECTHBIX BUJIOB DHEPTUH.



ININTAHUPYEMBIE PE3YJbBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHUA

N3ydyenne ¢u3nKu HAa ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAMpPABICHO Ha
JOCTH)KEHUE JIMYHOCTHBIX, METAlpeAMETHBIX U TMPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTaTOB.

B pesynbrare m3ydeHus (Qpu3Mku Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS Y
oOyuatoterocs 0yayT cpopMHUpOBaHbI CIETYIONIME TUYHOCTHBIE PE3YJIbTAThl B YACTH:

e 1) MaTpMoTH4YECKOr0 BOCIMTAHUSA:

e - TPOSIBIICHHE HWHTEpPECa K HCTOPUU M COBPEMEHHOMY COCTOSIHHIO POCCHICKON
bu3nUecKoil HayKH;

e - IIEHHOCTHOE OTHOILIEHUE K JOCTHKEHHSIM POCCUNCKHUX YUEHBIX-(PU3HKOB;

e 2) rpakIaHCKOI0 M YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e - TOTOBHOCTh K QKTUBHOMY YYacCTHIO B OOCYXJICHUH OOIIECTBEHHO 3HAYMMBIX U
TUYECKUX TMPOOJEM, CBSI3aHHBIX C MPAKTUYECKUM TMPUMEHEHHEM JOCTHKECHUN
busuKy;

e - OCO3HaHMWE BaKHOCTU MOPAIBHO-ITUYECKUX IMPUHLHUIIOB B J€ATEIBHOCTH YUEHOTO;

e 3)3CTeTHYeCKOr0o BOCIIUTAHMSI:

e - BOCIPHUATHE OCTETUYECKHX KadeCTB (PU3WYECKONM Hayku: €€ TapMOHUYHOTO
IIOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JJAKOHWYHOCTH;

e 4) HEHHOCTH HAYYHOI'0 NMO3HAHMSL:

e - OCO3HaHHE LIEHHOCTU (PU3NYECKOM HAayKH KaK MOIIHOIO MHCTPYMEHTAa IMO3HAHUS
MHpa, OCHOBBI Pa3BUTHS TEXHOJIOTMH, BaXKHEUILIEW COCTABISAIOIEN KYJIbTYpPHI;

e - Dpa3BUTHE HAY4YHOUW JFOOO3HATETHLHOCTH, WHTEpECa K HCCIEIOBATEIbCKOM
JEATEIIbHOCTH;

e 5) popMuUpPOBAHUA KYJIbTYPbI 310POBbSI 1 IMOIUOHAJIBLHOIO 0JIArOMOJIYyYHS:

e - OCO3HaHHUE IIEHHOCTH 0€30MacHOro 00pa3a XU3HH B COBPEMEHHOM TEXHOJIOTHYECKOM
MUpE, BAKHOCTU MpaBHJI OE€30MacHOrO TMOBEJACHUS Ha TPAHCIOPTE, HA JOpOorax, ¢
AIEKTPUUECKUM U TETJIOBBIM 000PY0BAaHUEM B JJOMAIIIHUX YCIOBUSX;

e - chOpPMHUPOBAHHOCTh HaBbIKa pedieKCHU, PU3HAHKWE CBOETrO IMpaBa Ha OMIMOKY H
TaKOro K€ IpaBa y Jpyroro 4ejoBeKa;

e 6) TPY10BOI0 BOCIIUTAHMSA:

e - AKTUBHOE Y4YaCTHE B PEIICHUU TMPAKTUYECKUX 3ajady (B paMKaX CEMbHU,
o0pa30oBaTeNbHON OpTaHW3aIlid, TOPOJa, Kpas) TEXHOJOTHYECKOW U COIMAIbHOU
HaIpPaBJIECHHOCTH, TPEOYIOIIUX B TOM YUCIIE U PU3NYECKUX 3HAHMIA;

e - MHTEpPEC K MPAKTUUECKOMY U3YUYEHUIO MPOPECCuil, CBA3aHHBIX C (PUBHKOM;

e 7)3KOJIOrHYECKOr0 BOCIIMTAHUS

e - OpPHUEHTAIMS HAa MPUMEHEHHE (HU3MYECKUX 3HAHWM JJIA PEIIeHUs 3a7ad B 001acTH
OKpY)Kalolel cpepl, IUIAaHUPOBAaHUS TMOCTYNKOB U OLEHKH HX BO3MOXKHBIX
MOCJIEACTBUN JIJIs1 OKPY>KAIOILLEH Cpe/Ibl;



e - OCO3HaHME r100aJbHOTO XapaKTepa FIKOJIOTHYECKUX MPOoOJieM U IMyTeH UX pelIeHus;

e §8) ajanTanum K M3MEHSIOIIUMCS YCJIOBUSM COUUAIBLHON M PUPOAHOI Cpeabl:

e - MOTPEOHOCTH BO B3aMMOJCHCTBUU MPHU BBHIMOJHEHUU HCCIECIOBAHUN M IMPOEKTOB
bu3znYeCcKOil HAIIPaBICHHOCTH, OTKPBITOCTD OTBITY U 3HAHUSM JAPYTHUX;

e - IIOBBILIEHHE YPOBHS CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTUUECKYIO AESITEIBHOCTD;

e - OTPeOHOCTH B (POPMHUPOBAHUHU HOBBIX 3HAHUI, B TOM 4uciie (popMyIupoBaTh UJIEH,
MOHSTHS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SBJICHUSX;

e - OCO3HaHUE ACPUIMTOB COOCTBEHHBIX 3HAHWW W KOMIIETEHTHOCTEH B oOjacTu
buzukwy;

e - IUTAHUPOBAHUE CBOETO PA3BUTHA B MPHUOOPETEHUHU HOBBIX (PU3NUECKHUX 3HAHUMH;

e - CTPEMJICHUE AaHATU3UPOBATh U BBIABISATH B3aWMOCBSI3M MPHUPOJBI, OOILIECTBA U

PKOHOMHKH, B TOM YHUCJIE C UCIIOJIH30BaHUEM (DU3NUSCKUX 3HAHUIA;
e - OIICHKA CBOWX JICHCTBHUI C y4ETOM BJIMSHHUSI Ha OKPYKAIOIIYIO CPEIy, BO3MOKHBIX
rII00AJILHBIX ITOCIIEACTBUH.

METAIIPEAMETHBIE PE3YJ/IBTATBI

B pesynbTare ocBoeHus mporpaMmbl Mo (U3MKE HAa YpPOBHE OCHOBHOIO OOIIETO
oOpa3oBaHusl y oOydaromierocst 0yayT copMUpOBaHbl MeTanpeIMeTHbIe pe3yJibTaThl,
BKJIFOYAIOUIUE [TO3HABATENIbHBIE YHUBEPCAIbHBIE YUEOHBIE IEUCTBUS, KOMMYHHKATUBHbIE
YHUBEpCalIbHbIE YUEOHbIE IEUCTBUS, PETYJISATUBHbIC YHUBEPCAIbHbBIEC yUeOHbIE IEHCTBHUS.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

ba3oBble 1ornyeckue AefcTBUA:

e BBISBJISITH M XapaKTEPU30BATh CYIIECTBEHHBIEC MPU3HAKN OOBEKTOB (SIBJICHUN);

e YCTaHABIWBATh CYIIECTBCHHBIH TMPU3HAK KIACCHU(UKAIIMK, OCHOBAHUS IS
000011IeHHs U CPAaBHEHUS,

e BBIABISITH 3aKOHOMEPHOCTH W TIPOTUBOPEYHS B paccMaTpuBaeMbIX (pakTax,
JTAHHBIX U HAOJIFOICHUSIX, OTHOCAIIUXCS K (DU3NIECKUM SIBIICHHUSIM;

e BBISBJISITH PUUUHHO-CIICJICTBEHHBIE CBSI3H MPU MU3yUYCHUH (DU3UUICCKUX SIBICHUMN
Y TIPOIIECCOB, JeIaTh BBIBOJBI C UCIIOJIB30BAHUEM JCAYKTHBHBIX U HHIYKTHBHBIX
YMO3aKJIFOUCHHUH, BBIBUTATh TUIIOTE3HI O B3aUMOCBSI3IX (PU3MUECKUX BEJININH;

e CaMOCTOSITEILHO BBIOMpATH CMOCOO pelieHus y4eOHOUW (GU3MUeCKOol 3a7adu
(cpaBHEHME HECKOJBKUX BAPUAHTOB PEIICHMS, BHIOOP HaMOOJEe MOAXOISIIETO C
y4ETOM CaMOCTOSITEIIbHO BBIJICIICHHBIX KPUTEPHUEB).

ba3oBble uccienoBare/ibCKue 1eiCTBUA:

e HCIOJL30BaTh BOMPOCH KaK UCCIICIOBATCILCKHI HHCTPYMEHT TIO3HAHUS;

e TMPOBOJUTH IO CAMOCTOSITENHPHO COCTABJICHHOMY IUIAHY OIIBIT, HECIOXKHBIH
bu3HUecKuil SKCIEPUMEHT, HEOOIBIIIOE UCCIIEIOBaHNE (DU3UIECKOTO SBIICHUS;



OLICHUBATh Ha MPUMEHUMOCTh U JOCTOBEPHOCTh MH(MOPMAIIUIO, MOJYYEHHYIO B
XO0/JI€ UCCIIEIOBAHUS UII IKCTIEPUMEHTA;

CaMOCTOSATENbHO (PopMyIHMpoBaTh OO0OOIIEHUST W BBIBOJABI IO pe3yjibTaTam
MPOBEEHHOT0 HAOJIIOACHUS, ONIbITA, UCCIICI0BAHUS;

MIPOTHO3MPOBATh BO3MOXKHOE JalbHEHIIee pa3BUTHE (PU3HUECKHUX MPOIECCOB, a
TaK)K€ BBIJBUTaTh MPEANOJIOKEHUS 00 HMX Pa3BUTHUM B HOBBIX YCIOBUSX U
KOHTEKCTaXx.

Pabora ¢c nuHpopmanueii:

MPUMEHSTh Pa3IUYHbIE METO/IbI, HHCTPYMEHTHI U 3aMpPOCHI IPH MMOUCKE U 0TOOpE
uH(GOpMAallMM WM JAaHHBIX C YYETOM NPEIIOKEHHONW Y4eOHON Qu3ndeckoi
3a]1a4u;

aHAJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH HUHGOPMALUIO
Pa3IMYHBIX BUJOB U (HOPM MpEICTaBICHHS;

CaMOCTOSATENIbHO BBIOMpPATh ONTUMAIIbHYIO (JOpMY MpEeCTaBICHU HH(DOpMaUU
U WUIIOCTPUPOBATh pEIllaeMble 3a/ladyll HECIOKHBIMH CXEMaMH, Juarpammami,
UHOM rpaduKoi U UX KOMOMHAIIMSIMHU.

KoMMmyHnKaTHBHBbIE YHHBeEpPCAJIbHbIE YueOHbIe NeiCTBUS:

B XOJIe 00CY>KJI€HUsI Y4eOHOro Marepuaia, pe3yJbTaToB JabopaTOpHBIX padoT U
MPOEKTOB 3a7aBaTh BOIIPOCHI MO CYIIECTBY OOCYKIaeMON TEeMbl U BBICKA3bIBAThH
UJieU, HalleJICHHbIe Ha pEIleHUE 33Jaud U MOoJJepKaHue OJarokeaaTebHOCTU
OOIIICHHS;

COTIOCTABJIATh CBOW CYXXIEHHUS C CYXACHHUSIMH JIPYTHX YYaCTHHUKOB JHANOTra,
OOHapYXUBATh Pa3INUYKME U CXOACTBO MO3UIIHIA;

BBIpAXXaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MUCbMEHHBIX TEKCTaX;

NyOJIMYHO TMPEACTaBIATh PE3YJIbTaThl BBIMOJIHEHHOTO (DU3UYECKOTO OIBITa
(3KCTIepuMeHTa, UCCIIeI0OBaHUs, IPOEKTA);

MOHMMATh WM WCIOJb30BaTh MPEUMYIIECTBA KOMaHIHOW W WHIWBUIYaIbHOU
pabOThI PU PEIIEHUH KOHKPETHOU (PU3NYECKON TPOOIEMBIL;

IPUHUMATh LEIH COBMECTHOM NEATEIbHOCTH, OPraHU30BbIBATh JEHCTBUS MO €€
JOCTHKEHHUIO: PACHpPENeNiaTh PO, OOCYXAaTb MPOUECChl U Pe3yJbTaThl
COBMECTHOM pabOThI, 000011IaTh MHEHUS HECKOIBKHX JIIOJICH;

BBITIOJTHSATH CBOIO YaCTh pa0dOTHI, JOCTUTAst KAUECTBEHHOTO Pe3yIbTaTa Mo CBOEMY
HaTpaBJIEHUIO U KOOPIAUHUPYS CBOM IEUCTBUS C IPYTUMU YJICHAMHU KOMaH/IbI,
OLICHMBAaTh KayeCTBO CBOEro BKJIaJa B OOWIMH MPOAYKT IO KPUTEPUSIM,
CaMOCTOSITENIbHO C(POPMYITHPOBAHHBIM yUaCTHUKAMU B3aUMOJCHCTBHUSL.

PeryisiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanus:



BBISIBJISITh MPOOJIEMbl B KU3HEHHBIX U YUEOHBIX CHUTyalUsX, TPEOYIOIIMX st
perieHus: GU3NUeCKUX 3HaAHU;

OpPUEHTUPOBATBCA B  PA3IMYHBIX  MOAXOAAX  MPUHATHS  PEIICHUHN
(MHAMBUAYATBHOE, IPUHATHE PELICHMS B TPYIIIE, IPUHATHAE PEILIEHUIN IPYIIION);
CaMOCTOSITENIbHO COCTABIIATh aJTOPUTM pelieHus: GU3NYECKOi 3a1auu WK TUIaHa
UCCJIEIOBAHUS C YUYETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBATh MIPEIaracMble BAPUAHThI PEIICHU;

JenaTh BEIOOp U OpaTh OTBETCTBEHHOCTD 32 PEIlICHUE.

CaMOKOHTpOJIL, 3MOHI/IOHaHLHblﬁ HHTEJJICKT .

JaBaTh aJICKBAaTHYIO OLIEHKY CUTYalluu U IPEJIaraTh IUIaH €€ N3MECHEHUS;
OOBSCHATH MPUUMHBI JOCTHKEHUS (HEJOCTUKEHUSI) PE3YIbTATOB JECSATEIbHOCTH,
JaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTUBBI B JI€ATEIBHOCTh (B TOM YHCII€ B XOJ BBINOJHEHUS
(pU3HUECKOr0 MCCIENOBAHMS MJIM MPOEKTa) HA OCHOBE HOBBIX OOCTOSITENBCTB,
M3MEHUBIINXCSA CUTYallUl, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKILIUX TPYJHOCTEH;
OLICHMBATh COOTBETCTBUE PE3YJIbTaTa LEJIH U YCIOBHSIM;

CTaBUTh ceOsl HA MECTO JIPYroro 4ejoBeKa B XOJ€ CHopa WM AUCKYCCHUU Ha
Hay4HYIO TEMY, IOHUMaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JAPYTOro;

MPU3HaBaTh CBOE MpaBO Ha OMMOKY MpU pEelIeHUW (PU3NYECKUX 3a/lay WU B
YTBEPKJICHUAX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO APYroro.

HPEIMETHBIE PE3YJIBTATDI

K koHiy oOydyeHuss B 7 kjiacce IpeaMETHbIE pe3yibTaTbl Ha 0a30BOM YpOBHE
JOJIKHBI OTPaXKaTh C(POPMUPOBAHHOCTH Y OOYUAIOMIMXCA YMEHUM:

WCTIOJB30BaTh TOHATUS: (U3UYECKUE M XUMHUYECKUE SIBJICHUS, HAOJIOJEHUE,
OKCIIEPUMEHT, MOJENlb, THUIIOTE3a, €IWHUIIBI (U3UYECKUX BEITUYUH, aTOM,
MOJIEKYJIa, arperaTHble COCTOSIHUA BellecTBa (TBEPAOE, KUIIKOE, Ta3000pa3Hoe),
MEXaHUYECKOE ABUKECHHE (paBHOMEPHOE, HEPAaBHOMEpPHOE, MPSMOJIUHENHOE),
TpaeKTOpHs, paBHOACUCTBYIOMIAs cuia, aedopManus (ynpyras, miacTuieckas),
HEBECOMOCTb, COOOIIAOIINECS COCY/IbI;

paznuyath sBiaeHUS (Iud@ys3us, TEIIOBOE [BIKCHHUE YaCTHI] BEIIECTBa,
PaBHOMEPHOE JIBUKEHHUE, HEPABHOMEPHOE JBUKEHUE, HHEPLIUSI, B3AUMOJICUCTBHE
T€JI, PABHOBECUE TBEPABIX TEI C 3aKPEIUIEHHOW OCBhIO BpAlllCHUs, Iepenada
JaBJICHUs] TBEPABIMU TEJIaMU, KHIKOCTIMH U TazaMH, aTMOC(epHOe HaBieHue,
MJIaBaHWE TeJI, MPEBpallEHUs] MEXAaHWYECKOW DHEPruu) MO OIUCAHUI0 UX
XapaKTEpPHbIX CBOMCTB M Ha OCHOBE OIBITOB, JIEMOHCTPUPYIOIIMX JAHHOE
¢du3nUecKoe SIBICHHUCE,

pacno3HaBaTh MPOSBICHUE M3YUYEHHBIX (DU3MUECKUX SIBICHUN B OKpPYXKaIOIEM
MHUpE, B TOM uucie (pu3ndeckue sBJICHUS B MPUPOAE: MPUMEPHI JIBHIKEHUS C



Pa3JIMYHBIMHA CKOPOCTSIMU B JKMBOU M HEXKUBOW MPUPOAE, NEUCTBUE CUIIBI TPEHUS
B MIPUPOJIC U TEXHHUKE, BIUSHUE aTMOC(HEPHOTO JABJICHUS HA KUBOW OpraHU3M,
IUTaBaHUE PbHIO, phIYark B TEJE YeJIOBEKa, IIPU STOM MEPEBOIUTH MPAKTUUECKYIO
3a/a4y B y4eOHYIO, BBIJICIATh CYIIECTBEHHbIE CBOWCTBA (IIPU3HAKHN) (PUZNUECKUX
SIBJICHUIM;

ONMKCHIBATh HM3YyUYECHHbIE CBOMCTBA Tel W (DU3MYECKUE SIBIICHHUSA, HCIOIb3YS
¢u3nuecknue BENIMYMHBI (Macca, 00bEM, IUIOTHOCTH BEIIECTBA, BPEMs, IIyTh,
CKOPOCTb, CPEIHSSI CKOPOCTh, CHJIa YIPYTrOCTH, CHJIA TSDKECTH, BEC Teja, Chja
TpeHus, AaBieHHE (TBEPIOTO Tena, KUIAKOCTH, ras3a), BbITAJKHUBAIOLIAs CUJa,
MexaHu4yeckas paboTa, MOIIHOCTb, TUIEYO CHJIBI, MOMEHT CHJIbI, KO3(PQPHUIUESHT
IOJIE3HOTO JIEUCTBUS MEXAHU3MOB, KMHETUYECKass U MOTEHIMAIbHAs HYHEPIus),
OpU OINUCAaHUU TMPaBUWIBHO TPAKTOBaTh (PU3MUECKHH CMBICT HCIOJIb3YEMBIX
BEJIMYMH, HMX OOO3HAYEHUA W EAUHULIBl (PUINYECKUX BEIMYMH, HAXOJUTh
(opMynbl, CBS3BIBAOIIME JAHHYIO (DU3UYECKYI0 BEIMYMHY C JAPYIHMMU
BEJIMYMHAMH, CTPOUTHh TIpaUKH M3YyUYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX
BEJINYUH;

XapaKTepU30BaTh CBOICTBA TeJ, (PU3NUECKHUE SBJICHHSI U MPOLECCHI, UCIIONIb3Ys
MpaBuWia CIOXKEHUs CUJl (BIOJIb OJHOM TpsiMoit), 3akoH ['yka, 3akon Ilackans,
3aKOH Apxumesa, MpaBWIO paBHOBeCHs pblyara (0J0Ka), «30J0TOE IMPABUIIO»
MEXaHUKH, 3aKOH COXPAHEHUs MEXAaHWYECKOM SHEpPruy, IpU ISTOM JaBaTh
CIIOBECHYIO (OPMYJIMPOBKY 3aKOHa M 3alUCBhIBATh €ro MaTeMaTH4YeCcKOoe
BBIPAKEHUE;

OOBACHATH (PU3UUECKUE SIBICHMS, TPOLIECCH U CBOMCTBA TE€J, B TOM YHUCIE U B
KOHTEKCTE CHUTyallUid MNPAaKTUKOOPUEHTUPOBAHHOTO XapakTepa: BBISBIATH
NPUYUHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTH O0BSICHEHHE U3 1—2 JTOrMYECKHX 111aroB
c omopoil Ha 1-2 W3Y4YEHHBIX CBOWCTBA (HU3UYECKUX SIBICHUU, (PU3NUECKHUX
3aKOHA WJIK 3aKOHOMEPHOCTH;

pemiath pacu€THble 3a1ayd B 1-2 AEHCTBUS, UCMONB3YS 3aKOHBI U (HOPMYJIBI,
CBs3bIBaOIIME (DU3MUECKHE BEJIWYMHBI: Ha OCHOBE aHalIM3a YCJIOBMS 3aJadu
3aMUChIBaTh KPATKOE YCIOBHE, MOJCTABIATh (PU3NUECKUE BETUUMHBI B (POPMYJIbI
U TPOBOAUTH PacuéThl, HAXOAUTHh CIPABOYHbIC JAaHHbIC, HEOOXOIUMBIC MIJIs
pelieHuss 3ajgad, OIEHUBATh PEATMCTUYHOCTh TIOJYYEHHOM (hU3HUECKOM
BEJINYMHBI;

pacrno3HaBaTh MpOOJIEMbI, KOTOPhIE MOKHO PEIIUThH MPHU MOMOIIU (PUZNIECKUX
METO/IOB, B OMMCAHUM HCCIIEJOBAHUS BBIIEIATH MPOBEPAEMOE IPEANIOIOKEHUE
(rumotesy), pa3nuyaTh U UHTEPIPETUPOBATH MOJYUYEHHBIA pe3yJIbTaT, HAXOJUTh
OIIHUOKH B XOJI€ OIbITA, IeJaTh BBIBOJIBI 10 €r0 pe3yibTaTaMm;

OPOBOJUTH OMBITHI MO HAOIIOJEHUIO (PU3NYECKUX SABJICHUU MM (PU3NYECKUX
CBOMCTB Ten: (OpMyIUMpOBaTh MPOBEpsieMble TMPEANOIOKEHHS, COOUPATH



YCTaHOBKY U3 MPEAJIOKEHHOTO OOOpYy/JOBaHUs, 3alMChIBaTh XOJA OIBITa U
(opMyIMpPOBATH BBIBOJIBI;

BBINOJIHATD MpPsIMbIE U3MEPEHMsI PACCTOSHUS, BPEMEHHM, MAaccChl Teia, 00béMa,
CHJIBI M TEMIIEpaTyphl ¢ UCIOJIB30BAHUEM aHAJIOTOBBIX U IU(POBBIX MPUOOPOB,
3alMUChIBaTh IMOKa3aHUs NpUOOPOB ¢ YYETOM 3aJaHHOM  aOCOJIFOTHOM
HOTPELIHOCTA U3MEPEHUI;

IPOBOJUTH UCCIIET0BAHUE 3aBUCUMOCTH OJJHOM (PU3NYECKON BEIMYMHBI OT IPYrOn
C MHCHOJb30BAHUEM TMPSAMBIX HM3MEPEHUN (3aBUCMMOCTH IYTH PaBHOMEPHO
JBIDKYILETOCS TEJNa OT BPEMEHH JIBMXKCHHSI TEJA, CUIIbI TPEHUS CKOJIBKEHHS OT
Beca Teia, KauecTBa OOpabOTKM IMOBEPXHOCTEH Ted M HE3aBUCHMOCTU CHUJIBI
TPEHUS OT IUIOLIAJHA CONPUKOCHOBEHMS TE€J, CHJIBl YIPYIOCTH OT YJJIMHEHUS
IpPY>KUHBI, BBITAJIKUBAIOLIEH CHIIbI OT 00bEMa MOTrpyKEHHOM YacTH Tejla M OT
MJIOTHOCTU XKUAKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTU Te€Ja, OT TITyOHUHBI, Ha
KOTOPYIO MOTPY>KEHO TEJO, YCIOBUH MJIaBaHUs TEJl, YCIOBUI paBHOBECHS pblyara
U OJIOKOB), y4yacTBOBaTh B IUIAHWPOBAHUM Y4E€OHOTO MCCIEAOBaHUS, COOUPATH
YCTAHOBKY M BBIINOJHATH W3MEPEHUS, CIEAys MPEIJIOKEHHOMY IUIaHy,
(uKCcHpOBaTh PE3yNbTATHI MOJYYEHHOH 3aBUCHUMOCTH (PU3MUECKUX BEJIUYMH B
BUJIE TPEIJIOKEHHBIX TaONUILl U TpadUKOB, J€iaTh BBIBOJABI MO pe3yJbTaTam
MCCJIEI0BAHMS;

IPOBOJNUTH KOCBEHHbIE U3MEPEHUs (PU3NUECKUX BEIMUYMH (IIOTHOCTH BEIlECTBA
KUAKOCTH W TBEPIOTO TEJNA, CHJA TPEHUS CKOJIBKEHHS, JABJICHHE BO31yXa,
BBITAJIKMBAIOIIAST CUia, ACHCTBYIOIIas HAa NOTPY>KEHHOE B KUAKOCTH TEJO,
KO3(QGUIIMEHT TOJE3HOr0  JCHCTBUSI  MPOCTBIX  MEXaHU3MOB),  CIEAYS
NPEAJIOKEHHOW ~ MHCTPYKUMU: TIPU  BBINOJHEHUM HU3MEPEHHM  coOupaTh
AKCIIEPUMEHTAJIBHYI0 YCTAHOBKY M BBIYUCIISITH 3HAYEHUE UICKOMOM BEIIMYNHBI;
coONI0/IaTh TMpaBUiia TEXHUKU O€30MacHOCTH Mpu paboTe ¢ JabopaTOpHBIM
000py10BaHUEM;

yYKa3bIBaTh MPUHUUIIBI ACHCTBUS NMPHUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETpP, JIMHAMOMETP, COOOILAOLIUECS COCYyAbl, OapoMeTp, phblyar,
MOJIBWKHBIM M HEMOJABUKHBIN OJIOK, HAKIIOHHAS TUIOCKOCTb;

XapaKTepu30BaTh MPUHLMUIIBI ACHCTBUS M3YyUYEHHBIX MPUOOPOB M TEXHUUYECKUX
YCTPOMCTB C ONMOPOM HA MX OMUCAHUs (B TOM YHUCIE: MOAIIMITHUKU, YCTPOMCTBO
BOJOIPOBO/IA, THAPABIUYECKUNA MPECC, MAHOMETP, BBICOTOMEp, MNOPIIHEBON
HAcoC, apeoMeTp), MCIONb3ysd 3HAHUS O CBOMCTBaX (PU3MYECKUX SIBICHUN U
HeoO0XouMbIe (PU3HUECKHUE 3aKOHBI U 3aKOHOMEPHOCTH;

OPUBOJAUTH MPUMEPHI (HAXOAUTh MH(OpPMAIUIO O MpUMEpPax) MPAKTUYECKOTO
UCIOJIb30BaHUS (PU3UUECKUX 3HAHUN B MOBCEIHEBHOM >KM3HU ISl 0OECIICUSHUS
0e3omacHOCTH TIpH OoOpalieHuu ¢ NpuOOpaMHu U TEXHUYECKUMH YCTPONCTBAMU,



COXpaHEHUsl 370pPOBbSl U COOJIOJEHUS HOPM DKOJOTHYECKOTO IOBEJICHUS B
OKpY’KaIOLIEH Cpele;

OCYUIIECTBJISITh OTOOP UCTOYHUKOB MH(popMalu B UHTEpHETE B COOTBETCTBHUU C
3aJJaHHBIM TMOWCKOBBIM 3alpOCOM, HA OCHOBE HMEIONIMXCSA 3HAHUU U MYyTEM
CpPaBHEHUS PA3TMYHBIX UCTOYHUKOB BBIJICIATH HHPOPMAIIUIO, KOTOPAs SBISICTCS
IPOTUBOPEUYUBOMN UM MOXKET OBITh HEIOCTOBEPHOM;

UCIOJIb30BaTh TIPH BBIMOJHEHUM YUYEOHBIX 3alaHUi  HAYYHO-TIOMYJISIPHYIO
TuTEPATypy GU3HMUECKOTO COACPIKAHUS, CIIPABOYHBIC MAaTEPHAIIBI, PECYPCHI CETH
WNuTepHeT, BaaaeTh mpuéMaMy KOHCTICKTHPOBAHHUS TEKCTa, MPeoOpa3oBaHUs
nH(OpMAIUU U3 OJHOU 3HAKOBOM CHCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHBIE KPATKUE MUCbMEHHBIE U YCTHBIE COOOIIEHHS] HA OCHOBE
2-3 WCTOYHUKOB HHpOpMalUU (PUIUYECKOTO COACpPKAHUA, B TOM YHUCIE
MyOJIMYHO JIeJIaTh KPAaTKUE COOOIIEHUS O Pe3ysbTaTax MPOEKTOB WU YYEOHBIX
WCCIIEOBAHNM, MPHU 3TOM TPAMOTHO MCIIOJIb30BATh HW3YYEHHBI IMOHSITUHWHBIN
anmapat Kypca (pU3uKd, COPOBOXKIATh BHICTYIUICHHUE MTPE3CHTAIINEH;

OpU  BBIMIOJIHEHUM YYE€OHBIX TIPOCKTOB U UCCIENOBAHUN paclpenensiTh
00s13aHHOCTH B TPYMIIE B COOTBETCTBUU C TIOCTABJICHHBIMHU 33/1a4aMU, CICAUThH 32
BBINIOJTHEHUEM IUIaHA JEWCTBUM, aeKBAaTHO OILICHMBATh COOCTBEHHBIN BKJaj B
JNEATENbHOCTh TPYMIbI, BBICTPAUBATh KOMMYHUKATHBHOE B3aUMOJCHUCTBUE,
YUYUTBHIBASI MHEHUE OKPYKAIOIINX.

K koHiy oOyyeHuss B 8 kjiacce mpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM YpPOBHE
JOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCA YMEHUM:

HCMOJI30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEILUIOBOE IBUKEHUE ATOMOB
U MOJIEKYJ, arperaTHbI€ COCTOSIHUSI BEILECTBA, KPUCTAJUIMYECKUE U aMOp(HbIC
TeJla, HACHIICHHBIM U HEHACBHILIECHHBIN I1ap, BIAXHOCTh BO3AyXa, TEMIIEPATYpPA,
BHYTPEHHSSI DHEPrusi, TEIUIOBOM JBHUIAaTElb, JJIEMEHTAPHBIA BJIECKTPUYECKUU
3apsif, DJEKTPUUYECKOE TI0JI€, TPOBOJAHUKM U JUIJICKTPUKH, MOCTOSHHBIN
BJIEKTPUYECKUN TOK, MATHUTHOE TIOJIE;

pasnuyaTh SBJICHHS (TEMJIOBOE PACIIUPEHUE U CKATHUE, TEeTUToNepeaya, TerIoBoe
pPaBHOBECHE, CMAayMBAaHUE, KAlWUISPHBIC SIBJICHUSA, UCIIAPEHUE, KOHJICHCALHs,
IJABJICHHE, KpUCTauIM3alusl (OTBEpAEBAHMUE), KWUIIEHUE, TeIonepeaadya
(TEnI0MpPOBOIHOCTD, KOHBEKIIHS, W3JIY4YEHHUE), AIEKTPU3ALUS Tel,
B3aUMOJICCTBUE  3apsS0OB, JIEHUCTBUS  JJIEKTPUUECKOTO TOKA, KOPOTKOE
3aMBIKaHHUE, B3aUMOJCHCTBUE MArHUTOB, JI€MCTBUE MArHUTHOTO TIOJs Ha
MPOBOAHUK C TOKOM, DJJICKTPOMAarHUTHAs WHAYKLHS) 10 OINUCAHUIO HX
XapaKTEPHBIX CBOMCTB MW HA OCHOBE OMNBITOB, JEMOHCTPUPYIOIIMX JAHHOE
(bu3nuecKoe BJICHUE;

pacrio3HaBaTh MPOSIBICHUE M3YYEHHBIX (DU3UUYECKUX SIBJICHUN B OKpY>Kalollem
MUpPE, B TOM YuCie GU3HUECKUE SIBJICHUS B IPUPOJIE: TOBEPXHOCTHOE HATSIKEHUE



U KallWJUISIPHBIE SIBJICHUS B IIPUPOJIE, KPUCTAIUIBI B IIpUpoOAE, n3itydeHue CoHna,
3aMep3aHue BOJOEMOB, MOPCKHE OpH3bl, 00pa30BaHUE POCHL, TyMaHa, MHEsl, CHEra,
AJIEKTPUYECKUE SIBICHUA B aTMocdepe, SJIEKTPUUECTBO JKUBBIX OpPraHM3MOB,
MarHuTHOE ToJjie 3eMIIH, Ipeid MOITFOCOB, POJIh MATHUTHOTO TIOJIS JJISl )KU3HH Ha
3emile, MOJSIPHOE CHUSHHE, MPU 3TOM IEPEBOAUTH MPAKTUYECKYIO 3aJady B
y4eOHY10, BBIJIEATh CYILIECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3UUECKUX SIBICHUI;
ONKCHIBATh M3y4YEHHBIE CBOICTBA Te€N M (PU3NYECKUE SIBICHUSA, HCHOJb3YS
¢usnyeckue BENWYMHBI (TEMIIEpaTypa, BHYTPEHHSSI DJHEPTUs, KOJIUYECTBO
TEIJIOTHI, yJIeJbHAs TEIJIOEMKOCTh BEILECTBA, yJAEJbHAas TEIUIOTa IUIABJICHHS,
yAeNbHAsl TEIUIOTa MapooOpa30oBaHuA, yZAENbHas TEIJIOTa CrOpPAaHMs TOIUIMBA,
KOA(QGUIUEHT TOJIE3HOTO JIEWCTBUSA TEIJIOBOM MAIIMHBI, OTHOCUTEJbHAs
BJIQXXHOCTh BO3[yXa, D>JEKTPUYECKHH 3apsA]l, CHJIA TOKa, JJIEKTPHUYECKOE
HaIpsHKEHUE, COMTPOTUBIIEHNE TPOBOJHUKA, YIETBHOE COITPOTHUBIICHUE BEILIECTBA,
paboTa M MOIIHOCTh 3JIEKTPUYECKOIO TOKa), MPHU ONHCAHUH MPABUIBHO
TPAKTOBATh (PU3NYECKUII CMBICI HCIOJIb3YEMBIX BEJIMYHMH, OOO3HAUEHUs U
€AMHULIBI (PU3UYECKUX BEJIMYMH, HAXOIUTh (OPMYJIbI, CBS3BIBAIOLIUE ITaHHYIO
(¢u3nYecKyro BEJIUYUHY C APYTUMHU BEJIMUYMHAMU, CTPOUTH IpaUKU HU3yYEHHBIX
3aBUCUMOCTEN (PU3HYECKUX BEJINYMH;

XapaKTEepHU30BaTh CBOWMCTBA Tel, (PU3MUECKHUE SBJICHUS U MPOLIECCHI, UCIIOIb3YS
OCHOBHBIE MOJIOKEHHS MOJIEKYJIIPHO-KUHETUYECKON TEOPUU CTPOCHHMSI BEILIECTBA,
OPUHLHKI CYNEPHO3ULMU MoJIel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpPaHEHUS
3apsiaa, 3akoH OMa 1S ydacTka 1enu, 3aKoH Jxoyns—JIeHna, 3aKoH coXpaHeHus
SHEPTUH, IPU 3TOM JaBaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA U 3aMKUCHIBATH €TI0
MaTeMaTUYECKOE BBIPAKEHHUE;

OOBSACHATH (PU3NYECKHUE MPOLIECCHl U CBOMCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE
CUTYaLMI IIPaKTUKOOPUEHTUPOBAHHOI O XapakTepa: BBISIBIISITH
MPUYUHHOCIIEACTBEHHBIE CBS3H, CTPOUTh OOBICHEHHE U3 |—2 TOTMYECKUX 1IaroB
c onopoil Ha 1-2 u3y4yeHHBIX CBOWCTBA (PU3MUECKUX SIBJICHUN, (PU3MUYECKHUX
3aKOHOB WJIM 3aKOHOMEPHOCTE;

pemarh pacu€THble 3aJauu B 2—3 JEHCTBUS, UCHOJb3Ysl 3aKOHbI U (OPMYIIBI,
CBsI3bIBAOIIME (DU3MUECKHE BEJIWYMHBI: Ha OCHOBE aHalIM3a YCJIOBMS 3aJadu
3aMKUChIBaTh KPATKOE YCIOBME, BBISIBIATH HEJOCTATOK JAHHBIX IUISl PEIICHUS
3a/7a4uM, BBIOMPATH 3aKOHBI W (DOPMYJBI, HEOOXOAMMBIC MJIg €€ pellieHus,
MIPOBOAMTH PACUYETHI U CPABHUBATH MTOJIyUEHHOE 3HaYCHHE (PU3NYECKOMN BEITMUUHBI
C U3BECTHBIMU JJAHHBIMU;

pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXKHO PEUIUTh MPU MOMOLIU (PU3HUECKUX
METOJIOB, MCIOJIb3ysl OINUCAaHUE MCCIECIOBAaHUS, BBIACIATh MPOBEPSIEMOE
IPEAnoIoKEeHNe, OEHUBATh TPABUILHOCTD MOPSIAKA MPOBEAEHUS UCCIEIOBAHNUSA,
JIeNaTh BbIBOJIBI;



IPOBOJUTH OMBITHI MO HAOTIOJEHUIO (PU3UYECKUX SABJICHUU WM (PU3NYECKUX
CBOMCTB TeJ (KanmWJUIApHBIC SBICHUS, 3aBUCUMOCTh JAaBJICHHUS BO3JyXa OT €ro
0o0bEMa, TeMIiepaTypbl, CKOPOCTH IpoIlecca OCTBHIBAHHMS W HarpeBaHUsl MpU
U3IyYEeHUH OT IIBETa W3Iydaromieil (MOrIomaromiei) MTOBEpXHOCTH, CKOPOCThb
UCIIApEHUs BOJBI OT TEMIIEpPATyphl >KUIAKOCTH M IUIOMIA[U €€ MOBEPXHOCTH,
ANEKTPU3aALMA TEJl U B3aUMOJICHCTBUE AIEKTPUUECKUX 3apsi10B, B3aUMOJCHCTBIE
MOCTOSIHHBIX ~MArHUTOB, BHU3YyaJW3allUsl MATrHUTHBIX TIOJIEM TOCTOSIHHBIX
MarHMToB, JCHCTBHSI MAarHUTHOTO TMOJS Ha TPOBOJHUK C TOKOM, CBOWMCTBa
AIIEKTPOMArHuWTa,  CBOMCTBA  DJIEKTPOJBUTATENsI  IMOCTOSHHOTO  TOKA):
GopMynupOBaTh MpPOBEPSEMBbIE MPEIINON0XKEHUA, COOUpAaTh YCTaHOBKY W3
PENJIOKEHHOTO 000pY0BaHUs, OINKCHIBATH XOJI OMbITa U (HOPMYIUPOBATH
BBIBOJIBL;

BBITIONHATh TPSIMBIE H3MEPEHHsI TEeMIIepaTyphbl, OTHOCHUTEIFHOW BIaKHOCTU
BO3/lyXa, CUJIbI TOKA, HAMPSHKEHUS C UCTIOJIh30BAHUEM AHAJIOTOBBIX MPUOOPOB U
JaTYUKOB (PU3UYECKUX BEJIIMYWH, CPABHUBATH PE3YJIbTATHl UBMEPEHUM C YUETOM
3aJJaHHOM a0COJIOTHON MOTPEIIHOCTH;

IPOBOJIUTH UCCIIEI0OBAHUE 3aBUCUMOCTH OJJHOW (PU3UUECKON BETUUMHBI OT IPYron
C HCHOJB30BAHHUEM TMPSAMBIX H3MEpPEHU (3aBUCUMOCTb COTPOTHBIICHUS
MPOBOJAHMKA OT €ro IJIMHBI, TUIOMAIN TONEPEYHOTO0 CEYCHHs] W YAEIHHOTO
COTIPOTHBIICHUS BEILECTBA MPOBOJIHUKA, CUJIBI TOKA, UAYLIETO Yepe3 MPOBOIHUK,
OT HaNpsDKEHUST Ha TMPOBOJHHUKE, UCCIECJOBAaHUE IIOCIIEOBATEIBHOTO U
NapajuieNbHOTO COCIMHEHUI TPOBOJHHUKOB): TUIAHUPOBATh HCCIIEIOBAHHE,
coOMpaTh YCTAaHOBKY U BBHIMONHITH U3MEPEHHUS, CEIysl MIPEATI0KEHHOMY TUIaHy,
(bUKCHpOBaTh PE3yJIbTAThI MOTYUYCHHOM 3aBUCUMOCTH B BUJI€ TaOIUI] U IPaUKOB,
JIeNaTh BBIBOJIBI 110 PE3YJIbTATaM UCCIICIOBAHUS;

MPOBOJUTh  KOCBEHHBIE HW3MEpEeHHs  (Pu3nyeckux  BeNMMUMH  (yIenbHas
TETUIOEMKOCTh BEIIECTBA, CONMPOTHBJICHHE MPOBOJHUKA, paboTa M MOIIHOCTH
AIIEKTPUYECKOTO TOKA): TNIAHUPOBATh U3MEPEHUsI, COOUPATh HIKCIIEPUMEHTATHHYIO
YCTaHOBKY, CIIeysl TPEMIOKEHHOW WHCTPYKIIMUA, W BBIYUCIIATH 3HAYCHUE
BEITUYNHBI;

coOmro/IaTh TMpaBuUiia TEXHUKHA O€30MacHOCTH Tpu paboTe ¢ JabopaTOpHBIM
000py10BaHUEM;

XapaKTePHU30BaTh MPHUHIIUIIBI JCHCTBUS M3YYCHHBIX MPUOOPOB M TECXHHUYCCKUX
YCTPOICTB C ONMOPOH Ha UX ONMUCAHUS (B TOM YUCIE: CUCTEMa OTOIJICHUSI IOMOB,
TUTPOMETD, TIapoBasi TypOMHA, aMIIEPMETP, BOJBTMETP, CUETUMK IICKTPUIECKOU
SHEPTHUH, IIIEKTPOOCBETUTENBHBIE MPUOOPHI, HATPEBATEIBHBIE AIEKTPOTPUOOPHI
(mpumepsr), DIIEKTPUICCKUE PEeIOXPAHUTEIH, DJIEKTPOMArHUT,
AJIEKTPOJIBUTATENh TOCTOSHHOTO TOKAa), WCIONB3ys 3HAaHUS O CBOMCTBax
(¢u3nyecKux SABICHUN U HEOOXOAUMBIE (PU3NUECKIE 3aKOHOMEPHOCTH;



pacno3HaBaTh MPOCThIE TEXHUYECKHUE YCTPOMUCTBA U U3MEPUTEIbHBIE TPUOOPHI TIO
CXeMaM U CXEMaTUYHBIM pPHUCYHKaM (KHUJIKOCTHBIM TEPMOMETp, TEPMOC,
IICUXPOMETpP, TUTPOMETP, ABUraTellb BHYTPEHHErO CrOpPaHHUs, 3JIEKTPOCKOIL,
peoCTaT), COCTaBIATh CXEMBbI AJEKTPUUYECKUX IEMEeW C MOCIeAOBATEIbHBIM U
MapajuyieIbHbIM COEJUHEHUEM JJIEMEHTOB, pasinyas yCJIOBHbIE OO0O3HAYEHUS
AJIEMEHTOB AJIEKTPUUECKUX LETIEH;

OPUBOAUTH MpUMEpHl (HAXOAUTh HMH(OpPMAIUI0O O MpPUMEpax) MPAKTUYECKOTO
WCIIOJIh30BaHUs (PU3NYECKUX 3HAHWN B IMOBCEIHEBHOW XU3HM JIJISI 00ECIICUCHUS
0e30MacHOCTH TpU OOpalieHHH ¢ TPHOOpaMU U TEXHUYECKUMH yCTPOMCTBAMH,
COXpaHEHUsl 3J0pPOBbS M COOJIOJEHUS HOPM 3KOJOTMYECKOIO IOBEICHHS B
OKPY’KaIOIIEH CPELE;

OCYIIECTBJIATh MOUCK UHPOopMaluu Guznueckoro coaepkanus B Mutepuere, Ha
OCHOBE MUMEIOIINXCS 3HAHUU U MYTEM CPAaBHEHUS JOMOJHUTEIbHBIX HCTOYHUKOB
BBIJICTSATh UH(GOPMALIKIO, KOTOpasi SABJISIETCS MPOTUBOPEUUBON MIIA MOXKET OBbITh
HEJI0CTOBEPHOM;

UCIOJIb30BaTh TIPH BBIMOJHEHUU YUYEOHBIX 3a/laHUi HAYYHO-TIOMYJISIPHYIO
auTeparypy GU3HMYECKOro COoAepKaHus, CIPABOYHBIE MaTEepPHAIIbI, PECYPCHI CETU
NurtepHer, BnageTh npuéMaMu KOHCHEKTUPOBAHMUS TEKCTa, MpeoOpa3oBaHUs
nH(pOpMaIUU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

co371aBaTh COOCTBEHHBIC TMCHMEHHBIE M KPATKUE YCTHBIE COOOIICHMs, 00001as
uHGOPMAIUIO U3 HECKOJbKUX HCTOYHUKOB (DU3UYECKOTO COJEP)KAHMS, B TOM
qyucye myOoJIUYHO MPEACTABIATh PE3YJIbTaThl MPOSKTHOM WJIM UCCIIEA0BATEIbCKOM
NEATEIbHOCTH, MPHU 3TOM TPAMOTHO MCIOJIb30BATh W3YUYECHHBIN TMOHSATUUHBIN
amnrmapar Kypca (pu3uKku, COmpoOBOXK/IaTh BRICTYIJICHUE MPE3EHTAIINECH;

IIPY BBIMOJHEHUU YUEOHBIX MTPOCKTOB M MCCIIEOBAHUN (DU3UUECKUX MPOIECCOB
pacmpenensiaTb OO0S3aHHOCTH B TPYINE B COOTBETCTBHUM C TOCTABJICHHBIMU
3a/la4aMu, CJICIUTh 3a BBIMIOJIHEHUEM IlJIaHa JCHCTBUM M KOPPEKTUPOBATH €ro,
aJIcKBaTHO OLICHMBAaTh COOCTBEHHBIM BKJaJ B JEATCJIbHOCTh TPYIIIHI,
BBICTpaMBaTh KOMMYHUKATUBHOE B3aUMOJIECHCTBHE, MPOSIBISAS TOTOBHOCTh
paspemiaTh KOHGIUKTHI.

K koHiy oOydyeHuss B 9 kjiacce mpeaMeTHbIe pe3yibTaTbl Ha 0a30BOM YpOBHE
JOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh MOHATHS: CUCTEMa OTCU€Ta, MaTepuaibHas TOYKA, TPACKTOPHUS,
OTHOCHUTENILHOCTh ~ MEXaHWYEeCKOro  JABIKEHHUA, Jedopmanus  (ympyras,
IJIACTUYECKas), TPEHHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTh W
neperpy3ku, HEHTP TAKECTH, A0COIIOTHO TBEPAOE TEJIO, UEHTP TAKECTU TBEPAOTO
Tela, PAaBHOBECHE, MEXaHWYECKHE KoyieOaHWs M BOJHBI, 3BYK, MH(QPa3ByK H
yIIBTPa3BYK, 3JI€KTPOMArHUTHBIE BOJIHBI, IIIKAJIa 3JIEKTPOMArHUTHBIX BOJIH, CBET,



OJIM30PYKOCTh U JATbHO30PKOCTb, CIIEKTPhI UCITYCKAHUS U MOTJIOIICHHUS, anb(a,
0eTa- 1 raMMa-u3Ty4eHUs, U30TOII, IepHAs YIHEPreTHKA;

paznuyaTh sABJICHUS (PaBHOMEPHOE W HEPABHOMEpPHOE MPSMOJMHEHHOE
JIBUKEHHE, PAaBHOYCKOPEHHOE MPSIMOJIUHEIHOE TBUKEHUE, CBOOOJIHOE MaJCHHE
T€JI, PABHOMEPHOE JBUKEHUE IO OKPYKHOCTH, B3AUMOJECHCTBHE TEN, PEAKTUBHOE
JBWKEHUE, KojeOaTenbHOe JBWKEHUE (3aTyXalllue U  BBIHYXICHHbBIC
Kos1e0aHus), pe30HAHC, BOJIHOBOE JIBM)KCHHE, OTPAKEHHE 3BYKA, IPSIMOJIMHEHHOE
pacupoCTpaHEHUE, OTPaKEHHE M MPEIOMJICHUE CBETa, IOJHOE BHYTPEHHEE
OTpaXEHHE CBETa, pa3J0oKEeHHe Oenoro cBeTa B CIEKTP U CIO0XECHHE
CHEKTPaJIbHBIX IIBETOB, JHUCIIEPCUS CBETA, €CTECTBCHHAS pPaJIUOAKTHUBHOCTD,
BO3HUKHOBEHUE JIMHEHYATOrO0 CHEKTpa W3JIYYECHHsS) IO OINHCAHUIO UX
XapaKTEPHBIX CBONCTB M HAa OCHOBE OIBITOB, JIEMOHCTPHUPYIOUIUX JaHHOE
(u3HuecKoe SBIICHUE;

pacmo3HaBaTh MPOSBICHUE W3YyYCHHBIX (DM3MYECKUX SBJICHUH B OKPYXKAIOIIEM
mupe (B TOM 4wuclie (pU3nyYecKue SBJICHUS B MPUPOJIC: MPUIUBBI U OTJIUBBI,
nBkeHue TutaHer COJMHEYHOW CHCTEMBbI, PEAaKTUBHOE JBUKEHUE >KUBBIX
OpraHU3MOB, BOCIIPUSITHE 3BYKOB >KUBOTHBIMH, 3€MJICTPSICEHUE, CEMCMHUECKUE
BOJIHBI, IIyHAMU, 3XO0, [IBETA TE€J, ONITUYECKHE SIBJICHUS B IPUPOE, OMOTOTHUECKOE
NEHUCTBUE BUIUMOIO, YJIbTPA(PHUOIETOBOIO M PEHTIEHOBCKOTO W3ITyYEHH,
€CTECTBEHHBIN pPaJMOAaKTUBHBIN (OH, KOCMHYECKHE Jy4d, pPaTuOAKTUBHOE
U3ITyYCHUE TPUPOJHBIX MUHEPAJIOB, NEUCTBUE PATMOAKTUBHBIX W3IIYYCHHH Ha
OpraHu3M YEJIOBEKa), IPU 3TOM MEPEBOJUTH MPAKTUUYECKYIO 3a/1a4y B YUEOHYIO,
BBIJICJISITh CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKK) (PU3HUECKUX SBJICHUII;
OMKCHIBATh HM3YyYCHHBIC CBOWMCTBA Tel W (U3UYECKUE SBIICHUS, HWCIIONB3YS
¢usznueckue BENUYUHBI (CpeIHSsl YW MIHOBEHHas CKOpPOCTh Teja TMpHu
HEPABHOMEPHOM JIBM)KCHHUH, YCKOPEHHE, TIEPEMENICHHE, TTYTh, YIIIOBas CKOPOCTh,
CuJia TPEHMsl, CUJjia YIPYrOCTH, CHJIA TSHKECTH, YCKOpEHHE CBOOOAHOTO MajeHus,
BEC TeJa, UMITYJIbC T€Jla, UMIYJbC CHJIbl, MEXaHHUYECKasi paboTa U MOIIHOCTb,
NOTCHIIMAIbHAST DHEPTHUsl TeNa, TMOJHATOTO HaJ TMOBEPXHOCTHIO 3E€MIIH,
MOTCHITMAbHAS JHEPTUS CXKATOW TPYXKUHBI, KMHETUUYECKAs] JHEPTHUs, TOJHas
MeXaHW4eCKas YHEPTHUs, IEPUO]] U YACTOTa KoJieOaHUH, JIJTMHA BOJHBI, TPOMKOCTD
3ByKa U BBICOTA TOHA, CKOPOCTh CBETAa, MOKAa3aTeb MPEIOMIICHUS CPEJlbl), MpU
OTHMCAHWH MPABUILHO TPAKTOBATH (PU3MUECKHUI CMBICIT UCIIOJIB3yEeMbIX BEIIMUMH,
o003HaueHUs ¥ EOUHUIBI (DU3UYECKUX BEJIWYWH, HAXOIUTh (OPMYIIHI,
CBSI3BIBAIOIIUE TAHHYIO (PU3UUECKYIO BETUYNHY C IPYTUMU BETMUYNHAMH, CTPOUTH
rpauKy U3YYECHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH;

XapaKTepHU30BaTh CBOMCTBA Tel, (PM3MUECKHUE SBJIICHUS U MPOLIECCHI, UCTIOIb3YS
3aKOH COXPAaHCHHMS DSHEPrHM, 3aKOH BCEMHUPHOTO TATOTCHHS, IPUHIIAII
CYTEPIIO3UIIMKA CWJI, TIPUHIIMI OTHOCUTENbHOCTH ['amuiesi, 3akoHbl HpioTOHA,



3aKOH COXPaHEHUS UMITYJIbCa, 3aKOHBI OTPAXKEHUS U TIPEJIOMIICHHSI CBETA, 3aKOHBI
COXpaHEHUs 3apsAA0BOr0 U MAaCCOBOTO YHUCEN MPH SJIEPHBIX PEAKIUAX, IPU ITOM
JlaBaTh CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA M 3alMCHIBATH €I0 MAaTeMAaTHYECKOE
BBIPA)KCHHE;

OOBSCHATH (PU3NYECKUE MPOIIECCHI U CBOMCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE
CUTYyallMil TMPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISIBISATh MPUYUHHO-
CJIEICTBEHHBIE CBSI3U, CTPOUTH O0BICHEHHE U3 2—3 JIOTHYECKUX IIaroB ¢ OMOpon
Ha 2-3 WM3YYEHHBIX CBOMCTBA (PU3NYECKUX SIBICHHUM, (PU3NUECKUX 3aKOHOB WU
3aKOHOMEPHOCTEN;

pemaTth pacy€THhlE 3a7aud (ONMUpaloIIMecss Ha CUCTeMy M3 2—3 ypaBHEHUM),
UCIIOJIb3ysl 3aKOHbl U (POPMYJIbl, CBA3BIBAIOIIME (PU3UUYECKHUE BEIMYMHBL: Ha
OCHOBE aHalIM3a YCIIOBHS 33Jla4yd 3alMChIBaThb KpPAaTKOE YCIOBHE, BBISBISATH
HEJIOCTAIOIINE WM W30BITOYHBIE [IaHHbBIE, BBIOMpATh 3aKOHBI U (HOPMYJIBL,
HEO0OXOAMMBIE JIJISl PELICHMS], TIPOBOAUTH PACUETHI U OLIEHUBATH PEATUCTUYHOCTD
HOJy4YE€HHOTO 3HaueHUsl (PU3NYECKOI BEIIMUHUHBI;

pacrno3HaBaTh IPOOJIEMbI, KOTOPbIE MOKHO PEIIUTh MPU MOMOIIU (U3UYECKUX
METOJIOB, MCIOJIb3ys OIMCAaHUE HCCIECAOBAHUSA, BBIICIATh MPOBEPSIEMOE
MPEANOJIO0KEHNE, OLIEHUBATh IPABUIILHOCTH MOPSAKA MPOBEAEHUS UCCIEIOBAHNUA,
JIeNaTh BBIBOJIbI, UHTEPIPETUPOBATH PE3YJIHTATHI HAOIIOACHUI U ONIBITOB;
IPOBOJUTEH OMBITHI MO HAOTIONEHUIO (PU3UUYECKUX SBJICHUA WM (PU3NIECKUX
CBOMCTB TeJ (M3y4eHHE BTOPOTo 3aKoHa HpI0TOHA, 3aKOHA COXpaHEHUs! SHEPTUH,
3aBUCUMOCTh TEpuoja KoieOaHW MpPYyKMHHOTO MasTHHKAa OT Macchl rpys3a u
KECTKOCTU TPYXKUHBI M HE3ABUCUMOCTh OT aMIUIATYAbl MajibIX KOJeOaHUI,
MPSMOJIMHEMHOE PacIpOCTpaHEHUE CBETA, PA3JIOKEHHE OEJIOro CBETa B CIIEKTP,
U3yYeHUE CBOWCTB M300pakeHUs B INIOCKOM 3€pKaje U CBOMCTB M300pakeHUs
npeaMeTa B coOuparolied JuH3€, HaOMIOJeHHWE CIUIOIIHBIX M JIMHEHYaThIX
CHEKTPOB M3JYUYEHHUs): CAMOCTOATEIbHO COOMpPATh YCTAHOBKY U3 M30BITOUYHOTO
HaOopa oOOpylnOBaHUS, ONHUCHIBATHL XOJ ONbITA MW €ro pe3yJbTaThl,
(opMyIUpPOBATH BBIBOJIBI;

MPOBOAMUTH IPU HEOOXOAUMOCTH CEPHUIO MPSMBIX U3MEPEHU, OIIpeiessis CpeaHee
3HaYeHHUe U3MepsieMol BeIMYUHBI ((POKYCHOE paccTOsIHUE COOMpAaroIIel JIMH3bI),
000CHOBBIBaTh BHIOOD cIIOCcO0a U3MepeHus (M3MEPUTEIBLHOTO MTPUOOPA);
OPOBOJUTH  HMCCJIEAOBAaHME  3aBUCUMOCTEH  (PU3UYECKHX  BEJIIMYUH  C
WCIIOJIb30BAHUEM NPSIMBIX W3MEPEHUU (3aBHCHUMOCTH IIyTH OT BPEMEHU MNpHU
PaBHOYCKOPEHHOM JIBIKEHUM 0€3 HauaJbHOW CKOpPOCTH, Mepuoja KoyieOaHHi
MaTEMaTUYECKOr0 MasTHHUKA OT JUIMHBl HUTH, 3aBUCHUMOCTU yrja OTpaXKeHUs
CBETa OT YIJIa MAJEHUS U yria MpeIoMJICHUs OT yrja MaJeHus): MIIaHUPOBaTh
UCCJIeIOBAHNE, CAMOCTOATENIHO COOMPATh YCTAHOBKY, (PUKCUPOBATH PE3YJILTATHI



MOJIYYEHHOM 3aBUCUMOCTH (PU3MYECKHX BEIMYUH B BUJE TaOMUIl U TpaduKoB,
JeNaTh BBIBOJIBI IO PE3YJIbTaTaM UCCIEA0BaHNUS,

IPOBOJUTH KOCBEHHBIE M3MEPEHUsI (PU3NYECKUX BEJIUYUH (CPEeAHsIsl CKOPOCTh U
YCKOpPEHHE Tejla NPU PAaBHOYCKOPEHHOM JIBH)KEHHH, YCKOPEHHE CBOOOJHOIO
nafeHusi, SKECTKOCTh MNPYXKHUHBI, KOAPOUIMEHT TPEHHUS  CKOJBKCHHUS,
MexaHu4eckass paboTa ¥ MOIIHOCTh, 4YacToTa M TEpPHOJ  KoJieOaHUM
MaTEMaTUYECKOTO U MPY>KUHHOTO MAsTHUKOB, ONTHYECKas cuia coOuparoiiei
JUH3bI, PAaUOAKTHBHBIA  (OH): TIJIAHUPOBATH  H3MEpEHUs, CcoOUpaTh
DKCIIEPUMEHTAJIbHYI0  yYCTAHOBKY M BBINOJHATH  U3MEPEHHUA,  CIEeays
MPEMIOKEHHOW MHCTPYKLIMH, BBIYUCIISTh 3HAUEHHE BETMYMHBI U aHAJIM3UPOBATH
IIOJIyYEHHBIE PE3YJIBTATHI C YYETOM 33JaHHOU IMOIPEIIHOCTH U3MEPEHU;
coOnroaTh MpaBuiIa TEXHUKUM O€30MacHOCTH Hpu paboTe ¢ JabopaTOpHBIM
000py10BaHUEM;

paznuyaTh ~ OCHOBHBIE  IPU3HAKM  W3YYEHHBIX  (U3HYECKUX  MOJEIICH:
MaTepuaibHasi TOuKa, abCOIIOTHO TBEPIOE TENO, TOYSUHBIN HCTOYHUK CBETA, JIy4,
TOHKAsl JIMH34, IJIAHETapHAasi MOJIENIb aTOMA, HYKJIOHHAsI MOJIEJIb aTOMHOTO SIAPA;
XapaKTepU30BaTh MPHUHIIUIIBI JEHCTBUS M3YYEHHBIX MPUOOPOB U TEXHUUYECKHUX
YCTPOWCTB C OMOpPOM Ha WX ONMCaHUs (B TOM YHCIE: CIHIOMETpP, AATYUKH
MOJIOKEHUS, PACCTOSIHUSI W YCKOPEHUS, PaKeTa, 3XOJIOT, OYKH, MEPUCKOIL,
¢oroanmnapaT, ONTUYECKUE CBETOBOJABI, CIEKTPOCKOI, JO3UMETp, Kamepa
Bunbcona), wucnonb3ys 3HaHUS O CBOMCTBaX (DU3MYECKUX SBICHUU U
HE00XoaNMbIe (PU3NUECKUE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMATUYHbIE PUCYHKH HW3YYEHHBIX TEXHUYECKHX
YCTPOMCTB, WM3MEPUTENBHBIX MPUOOPOB M TEXHOJOTHMYECKHX IPOLIECCOB MpHU
pElICHNN y4yeOHO-IPAKTUYECKUX 3a]ad, ONTHYECKHE CXEMbl I MOCTPOCHHS
M300paKEHUI B IJTIOCKOM 3€pKajie M COOMpAroIIeH JIMH3E;

MPUBOAUTH HpPHUMEPHI (HAXOAUTh HHPOPMALKIO O MPHUMEPAX) MPAKTUYECKOTO
MCIIOJIb30BaHUs (PU3NYECKUX 3HAHUW B MOBCEIHEBHOW MKU3HM JJIs1 00ecreyeHus
6e3omacHOCTH TIpH OOpaIieHuu ¢ MpUOOpaMHu U TEXHUYECKUMH yCTPONCTBAMU,
COXPAaHEHHUS 3J0POBbS M COOJIOJCHHS HOPM DSKOJOTHYECKOrO TOBEICHUS B
OKpYXaroUlen Cpee;

OCYUIECTBJIATh MOMCK HMH(OpManuu (usmyeckoro coaepxanusi B MHTepHere,
CaMOCTOSATENbHO (GOPMYIUPYS MOMCKOBBIN 3alPOC, HAXOAUTH IyTH ONPEEICHUS
JOCTOBEPHOCTH MOJYyYEHHOW MH(pOpPMAIMM HAa OCHOBE MMEIOUIMXCSA 3HAHUU U
JIOTIOJIHUTEJIbHBIX UCTOYHUKOB;

UCIOJIb30BaTh MPHU BBIMOJHEHUU YUYEOHBIX 3aJaHU HAYYHO-TIOMYJISIPHYIO
auTepatypy GU3MUECKOro COAEpKaHUs, CIPABOYHbIE MaTE€pPHAIIbI, PECYPCHI CETU
WNuTtepHeT, BrageTh NpUEMaMU KOHCHEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHUs
nH(pOpMAIUU U3 OAHON 3HAKOBOM CHCTEMBI B IPYTYIO;



e CO37aBaThb COOCTBEHHbIE TMCHbMEHHBIE U YCTHBIE COOOLIEHMSI HA OCHOBE MH(OpMaLIUU
U3 HECKOJIbKUX HCTOYHUKOB (DHU3MUECKOTO COJEp)KaHus, MyOIMYHO INPEACTaBIAThH
pe3ynbTaThl IPOEKTHOM MJIM UCCIEA0BATENBCKON AESITEIBHOCTH, IIPU 3TOM I'PAMOTHO
MCIOJIb30BaTh W3YYCHHBIN MOHATUHHBIA anmmaparT W3y4aeMoro paszjaena (u3MKH U
COIIPOBOKJATh BBICTYIUIEHUE Ipe3eHTalMeld ¢ yuyéToM OCOOEHHOCTEH ayJUuTOpUu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Konrpoabnbsie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThbI
pecypchl
Paszpnen 1. ®dusuka u e€ poJib B IO3HAHMH OKPY:KAKOLIEro MUpa
bubnunoreka LIOK
11 O - 2
MI3HIE - Hayka 0 Hipupoae https://m.edsoo.ru/7f416194
bubmuoreka [{OK
1.2 O 2 1 2
VISHHACCIHE BETHAMHBL https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHay4HBIH METO/ MO3HAHUS 2 bubmorexa HOK
' e A https://m.edso0.ru/7f416194
Hroro no paszneny 6
Pa3nea 2. IlepBoHauaibHble CBeleHHS O CTPOEHHMH BellecTBA
bubnmorexa LIOK
2.1 1 1
CTpockue BetecTsa https://m.edsoo.ru/7f416194
99 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII 9 bubnnorexa [JOK
' BEIllECTBA https://m.eds00.ru/7f416194
bubnunorexa LIOK
2.3 A 2
TPETATHRIC COCTONIIA BettecTRa https://m.edsoo.ru/7f416194
Hroro no paszneny 5
Pa3nen 3. /IBu:xeHMe u B3auMo/ieiicTBUE TeJl
3.1 Mexannueckoe IBUKEHHUE 3 1 buGnnorexa [JOK

https://m.edsoo0.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

bubnunoreka LIOK

32 Huepuii, Macea, MI0THOCT 4 ! https://m.edso00.ru/7f416194
bu6nmoreka [IOK
33 Cua. Bt it 14 2 https://m.eds00.ru/7f416194
Hroro no pazaeny 21
Pa3nea 4. laBienne TBEPABIX TeJl, :KUAKOCTEH H Ira30B
41 Jasnenue. llepenava nasinenus TBEpAbIMU 3 bubmmoreka [JOK
' TeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubnunoreka LIOK
4.2 Alaprertue xatxocTH > https://m.edsoo.ru/7f416194
bubnunoreka LIOK
43 ATMochepHOe AaBICHHe 0 https://m.edsoo.ru/7f416194
44 JleficTBrE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 9 bubmmorexa [JOK
' B HUX TEJIO https://m.edso0.ru/7f416194
Uroro no pazaeny 21
Pa3nea S. PaGora m MOIIHOCTB. JHEpPrus
bubmmoreka IIOK
>1 Paora u MOIHOCTE 3 https://m.eds00.ru/7f416194
bubmmoteka IIOK
52 Hlpoctbie MexaHi3MbI > 2 https://m.eds00.ru/7f416194
bubnunoreka LIOK
>3 Mexaireckast SHepris 4 https://m.eds00.ru/7f416194
Hroro no paszneny 12
PesepBHOE Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 10



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

8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/l P Konrpoubusie IIpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. TensioBuIe ABJIeHUSA
. bubnuorexa [JOK
1.1 CTpoeHue U CBOMCTBA BEILIECTBA 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1 3
CILIOBBIC HPOECCH https://m.edsoo.ru/7f4181ce
Utoro no pazneny 28
Paznen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUSI
21 DJNIeKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 bubnuotexa [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N . bubnuotexa [JOK
2.2 [TocTOsTHHBIN NEKTPUYECKUI TOK 20 1 5 https:/m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
2.3 M 6 1 1
ATHITTHBIC ABJCHI https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
. 1
24 IIEKTPOMArHHTHAS HHAYKLIHS 4 https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 9



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

9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM ungpoBbie
Ne i/l P Konrpoubusie IIpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Paznen 1. Mexannueckue siBJCHHUS
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 1 1 bu6mmoreka [IOK
' OIKCAHMS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 2 1 1
SAMMOACHCTBHE TeX 0 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Wroro mo paszneny 40
Paznen 2. Mexann4veckue KoJje0aHusi M1 BOJHbI
bu6mmoreka [IOK
2.1 M 7 1
CXAHMUECKHE KONEOaHHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M . 8 1 1
CXAHHYCCKHE BOJIHBI. 3BYK https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 15

Pazjen 3. DiieKTpoMarHuTHOE 10Jie U 3JIeKTPOMATHUTHBIE BOJHBI

31 DJIEKTPOMArHuTHOE MOJIE U 6 1 bubnuorexa [JOK
' AJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 6

Pa3nen 4. CBeToBbI€E ABJIEHUSA



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

4.1 3aKOHBI pacIIpOCTPaHEHHUS CBETA 6 bubmorexa OK
' pactpocip https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 httos://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxxenne 6eoro cBera B CEKTP 3 httos://m.edsoo.ru/7fA1a4a6
Utoro no pazneny 15
Pazgen S. KBaHnToBbI€ SIBJICHUSA
bubmuorexa [JOK
5.1 Hcnyckanue u norjioneHne cBeTa aroMoOM 4 https://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
52 CTPOCHIE ATOMHOIO S1pa 0 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.3 SnepHble peakuu 7 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTopuTe1bHO-0000 110N MOYJIb
6.1 [ToBTOpEeHue u 06001IeHNE COAepKAHUS 9 bubnuoreka [IOK
' Kypca (usuku 3a 7-9 kinacc https://m.edso0o.ru/7f41a4a6
Uroro no pazaeny 9
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



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

YYEBHO-METOINYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLIECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPUAJIBI JIJIS1 YYEHUKA

» ®usuka, 9 knacc/ [lepeimkua A.B., I'yrauk E.M., O6111ecTBO ¢ OrpaHMuYE€HHOM OTBETCTBEHHOCTHIO «J[PODAY;
AxnnonepHoe obmectBo «M3narensctBo «IIpocBeiienne»

» Gusuka, 7 knacc/ [epoimkun A.B., O611iecTBO ¢ orpaHuueHHO 0TBETCTBEHHOCTHIO «/IPODAY; AkiimonepHoe
obmectBo «M3naTenbcTBO «IIpocBemenue»s Ousuka, 8 kinacc/ [epoimkun A.B., O01iecTBO ¢ orpaHUuYeHHON
OTBETCTBEHHOCTBIO «/JIPODAY»; AkunmonepHoe odmectso «M3narenberBo «IIpocsemienne»

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA
7 KIIACC
1.PaGouast nporpamma.

2. IIporpammbl ocCHOBHOTO 00111eT0 00pazoBanus. duzuka. 7 — 9 kiaccsl (aBTophl: A.B.Ilepoimikun, H.B. ®unonosuy,
E.M. I'yTHUK).

3. Pabouas nporpamma no ¢usuke. 7 kinacc/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B COOTBETCTBUHU C BHIOPAHHBIM
y4€OHUKOM:

4. Ilepoprkun A.B. ®uszuka. 7 kinacc. YueOHUK 1151 0011eo0pa3oBaTebHbIX yupexaenuit . M.:JIpoda. 2011

5. Jlykamuk B.U. COopHuK BompocoB u 3a1ay no ¢pusuke. 7-9 k. — M.: [Ipocsemienue, 2010. —192c.

8 KIIACC

1. PaGouas nporpamma. @usnka. 7 — 9xmnaccsl: yueOHO-MeToi4ueckoro nmocoous /coct. TuxonosaE.H. — 2-¢
u3.,crepeorun. —M.: Jlpoda,2013. — 398,(2)

2. IIporpaMMbl OCHOBHOTO 00111€T0 00pazoBanus. ®uzuka. 7 — 9 knaccel (aBropsl:A.B.Ilepsimkun, H.B. ®unonosuy,
E.M. I'yTHUK).

3. Pabouas nporpamma o ¢usuke. 7 kinacc/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B COOTBETCTBUHU C BHIOPAHHBIM
y4eOHUKOM:

4. Ilepoiikun A.B. ®uszuka. 7 knacc. YueOHUK 1151 00111e00pazoBaTenbHbIX yupexaenuii . M.:JIpoda. 2011

5. Jlykamuk B.W. CoopHHK BOIIPOCOB U 3aaa4 1o ¢pusuke. 7-9 k1. — M.: [Ipocsenienue, 2010. —192c.

6. Kupuk JI.A. ®usuka — 7. Pa3HOypOBHEBBIE CAMOCTOSITEILHBIE U KOHTPOJIbHBIE pa0b0Thl. —5-¢ u3nanue,- M.MJIEKCA,
2013.



7. ActraxoBa T.B. ®@u3suka. 7 xnacc. Jlaboparopusie padbothl. KonTponbnsie 3aganus. —Caparos:JIunei, 2014.
8. «KontponbHO-u3Mepurenbubie Mmatepuansl. Ousnka. 7 kinacce/Coct. H.U. 3opun. — 2-e uzz.,nepepad. — M.:BAKO,
2013.

9. Mapon A.E. ®usuka. 7 kiacc: yuedHo-merogudeckoe mocooue/ A.E. Mapon.- M.: [lpoda, 2011.- 123c.:
10.A.B. Ilepoimkun ®@usuka-8ki 2017 M. dpoda

11.H.B. ®unonorudy Metoanueckoe nocodue 2015 M. Ipoda
12.A.E. Mapon, E.A. Mapon CamocTosaTenbHbIe U KOHTPOJIbHBIE paboThI-8 Kiacc 2017 M. JIpoda
13.B.B. lllaxmatoBa ,O.P. llledep Auarnoctudeckue padoTsl -8 kiacc 2016 M. [Ipoda
14.A.E. Mapon, E.A. Mapon, C.B. Ilo3oiickuit Coopauk Bornpocos u 3agau 2015 M. [Ipoda

9 KJIACC

1. PaGouas mporpamma. @usnka. 7 — 9xmaccel: yaeOHO-MeTomuueckoro mocobus /coct. TuxonosaE.H. — 2-¢
u3.,crepeorun. —M.: Jlpoda,2013. — 398,(2)

2. IIporpaMMbl OCHOBHOTO 00111€T0 00pa3oBanusi. dusuka. 7 — 9 knaccel (aBropsl:A.B.Ilepsimkun, H.B. @unonosuy,
E.M. I'yTHUK).

3. Pabouas nporpamma 1o ¢usuke. 7 kimacce/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B cOOTBETCTBHH ¢ BEIOpAHHBIM
Y4€OHUKOM:

4. leporkun A.B. ®usuka. 7 kiacc. YueOHUK 115t 00111e00pazoBarenbHbIX yupexaenuit . M.:/Ipoda. 2011

5. Jlykamuk B.M. CoopHHK BONPOCOB U 3aja4 1o ¢pusuke. 7-9 k1. — M.: [Ipocsenienue, 2010. —192c.

6. Kupuk JI.A. ®usuka — 7. Pa3HOypOBHEBBIE CAMOCTOSITEILHBIE U KOHTPOJIbHBIE pa0d0Thl. —o-¢ u3nanue,- M.MJIEKCA,
2013.

7. Actaxoa T.B. ®usuka. 7 knacc. JJaboparopubie padbotel. KontposbHbie 3ananus. —CapatoB:Jluneit, 2014.

8. «KonTtponbHO-u3Mepurenbubie matepuaisl. Gusuka. 7 knace/Coct. H.U. 3opun. — 2-e u3zz.,nepepad. — M.:BAKO,
2013.

9. Mapon A.E. ®usuka. 7 kiacc: yuedHo-meroguieckoe nocooue/ A.E. Mapon.- M.: [lpoda, 2011.- 123c.:
KonTponbHble 1 camocTosATeIbHBIE paboThl 0 Gu3uke. 9 knace: k yueOHuky A.B. [leprimkuna, E.M. I'yTHuk «®usuka
9 ximace» / O.U. I'pommesa. — M.: U3narenscTBO «OK3amen», 2014.

Tectol no ¢usuke. 9 knace: k yueOnuky A.B. Ileppiikuna, E.M. I'ytauk «®uznka

9 xmace» / O.W. I'pomrieBa. — M.: U3narensctBO «OK3amen», 2010.



®dusmka. 9 kimacc. TemaTnyeckue TeCTOBBIE 3aaHus 11 moaroroBku k I'MA. / aBT.- coct.: M.B. Boiinenko, O.H.
Mupomikuna. — fpocnasias: OO0 «Akaaemus pa3Butus», 2014.

Martepuan KOMILUIEKTa MOJHOCThIO COOTBETCTBYET [IpriMepHOit mporpamme 1o Gpusnke 0CHOBHOTO 0011ero 00pa3oBaHus,
00s13aTEIbHOMY MUHUMYMY COJIEpKaHUsl, peKoMeHJoBaH MunuctepctBoM 00pazoBanusi PO. CoopHuk 3a71a4 1o (pusmke.
7-9 xnaccel - [epeimkuna A.B.6opHUK 3a1a4 110 ¢usuke. 7-9 knaccsl - [epoimkun A.B.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

7 KJIIACC

1. bubnuoreka — Bcé mo npeamety «Pusuka». — Pexxum noctyma: http://www.proshkolu.ru

2. BuneoomnbITel Ha ypokax. — Pexxum moctyna: http://fizika-class.narod.ru

3. Enunas koyuteknus mu@poBeIX 00pa3oBaTeIbHBIX pecypcoB. — Pesxkum nocrtyma: http://school- collection.edu.ru

4. luTepecHble MaTepHasbl K ypokaMm (QU3UKH [0 TeMaM; TECThI 10 TeMaM; HarJIsTHbIC MOCOOUS K ypokam. — Pexxum
nocryma: http://class-fizika.narod.ru

5. Iludposeie 0OpazoBareabHBIC pecypcehl. — Pesxkum moctyna: http://www.openclass.ru

6. DyeKTpoHHBIC Y4eOHUKH 10 Pusuke. — Pexxum pocryna: http://www.fizika.ru

8 KITACC

1. bubnmoreka — Bcé mo npeamery «Dusukay. — Pexxum goctyna: http://www.proshkolu.ru
2. BuaeoomnsiTel Ha ypokax. — Pexxum noctymna: http://fizika-class.narod.ru
3. Enunast kosutekius mudpoBbix 00pa3oBaTelibHBIX pecypcoB. — Pexum goctyma: http://school- collection.edu.ru
4, luTepecHbIC MaTEpUabl K ypoKaM (U3UKHU 110 TEMaM; TECTHI IT0 TeMaM; HATJISAHbIE TOCOOHS K ypoKaM. — Peskum
nocryma: http://class-fizika.narod.ru

5. Iludposbic 0Opa3oBareabHBIC pecypcehbl. — Pesxxum moctyna: http://www.openclass.ru
6. DyeKTpoHHBIC Y4eOHUKH 10 pusuke. — Pexxum pocryna: http://www.fizika.ru

9 KJTACC

1. BuneoomnbITel Ha ypokax. — Pexxum noctyma: http://fizika-class.narod.ru

2. Enunas xosuteknus udpoBbIX 00pa3oBaTebHbIX pecypcoB. — Pexxum moctyma: http://school- collection.edu.ru

3. MaTepecHble MaTepraiibl K ypokaM (PU3HKH [0 TeMaM; TECTHI [T0 TeMaM; HArISIHBIE TOCOOHSI K ypoKam. — PekuM


http://www.fizika.ru/

nocryma: http://class-fizika.narod.ru

4. [ludpossie oOpa3oBaTelbHbIE pecypchl. — Pexxum moctyma: http://www.openclass.ru

5. DnekTpoHHbIe Y4eOHUKH 10 pusuke. — Pexxum nocryna: http://www.fizika.ru

6.Jlucrannmonnas mkosa Ne368 http://moodle.dist-368.ru/ OtkpeiThiii Kitacc. CeTeBoe 00pa3oBaTeIbHOE COOOIIECTRO.
http://www.openclass.ru/node/109715

7. Enunas kosteknus nudpoBeix 00pa3oBaTebHBIX pecypcos. http://schoolcollection.edu.ru/catalog/
8. denepanbHbIi HeHTp HHGOPMAIIMOHHO-00pa3oBaTelIbHbIX pecypcoB. http://www.fcior.edu.ru/

9. Unreprer ypok. http://interneturok.ru/ru/school/physics/

10. T'azera «1 centss0ps» MaTepuaisl o gusuke. http://archive.lseptember.ru/fiz

11. Aanmanmu pusmaeckux o0bekToB. http://physics.nad.ru/

12. )Kusas ¢pusuka: o0yqaromas nporpamma. http://www.int-edu.ru/soft/fiz.html

13. dwusuka.ru. http://www.fizika.ru






