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HHOACHUTEJIbHASA 3AIINCKA

[Tporpamma 1o gu3uKe Ha YpOBHE OCHOBHOT'O 00IIIEro 00pa3oBaHus COCTaBIIEHA HA OCHOBE
HOJIOKEHUH M TpeOOBaHMM K pe3yabTaTaM OCBOEHUS Ha 0a30BOM YpOBHE OCHOBHOM
oOpasoBarenbHON porpaMmbl, peactaBieHHbIX B PI'OC OO0, a Takke ¢ yaétoM deaepanbHOn
paboueii mporpammsl BoctinTanusa U Konnenmumu npenojaBanus yueOHoro npeamera «Pusnkay.
Copneprkanue MporpaMMsl 1o (pru3KKe HarpaBiIeHO HA POPMHUPOBAHUE ECTECTBEHHOHAYYHOM
IPaMOTHOCTH OOYYaIOLIMXCS M OPraHU3alUI0 U3ydeHUs QU3UKU Ha JeATelbHOCTHOM ocHOBe. B
nporpaMMe 1o (U3MKe YUUTBIBAIOTCS BO3MOXHOCTH Y4EOHOIro IpeAMeTa B pean3aluu
tpeboBanuii ®I'OC OOO k mIaHUPYEMBbIM JUYHOCTHBIM WU METAIPEIMETHBIM pe3ysbTaTaM
0o0ydeHHs, a TaKXKe MEXIPEIMETHbIE CBSI3U €CTECTBEHHOHAYYHBIX Y4YEOHBIX IPEJIMETOB Ha
YPOBHE OCHOBHOI'O OOIIIEr0 00pa30BaHMsL.
[TporpamMa 1o ¢u3uKe yCTaHaBIMBAET pacHpeieseHHe y4yeOHOro mMaTtepuala 1o rojiam
o0ydeHus:i (1Mo Kjiaccam), NpenjgaraeT TPUMEPHYIO IMOCIEI0BATEIbHOCTh H3YyYEHHUS TEM,
OCHOBAHHYIO Ha JIOTHKE Pa3BUTHI IPEIMETHOTO COACPKAHUS M yUETE BO3PACTHBIX 0COOEHHOCTEH
oOyJaromuxcs.
[Tporpamma no ¢usuke pazpaboTaHa ¢ LeIbI0 OKa3aHUS METOAMYECKONH OMOIIY YUUTEIIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.
OwusmKa ABISETCS CHCTEMOOOPa3yIOIIUM Il €CTECTBEHHOHAYYHBIX Y4eOHBIX MPEIMETOB,
IOCKOJIbKY (pU3MUECKUe 3aKOHBI JIS)KAT B OCHOBE IPOLIECCOB M SIBIECHUH, M3y4aeMbIX XUMHEH,
Ouonoruel, actpoHomMuel U (uznyeckoil reorpagueil, BHOCUT BKJIAJ] B €CTECTBEHHOHAYYHYIO
KapTUHY MUpa, MperoCcTaBiseT HaumOojee siCHble OOpas3lpl MPUMEHEHHMs] HAy4HOro MeToja
MO3HAHMS, TO €CTh CIIOCO0a MOIY4YEeHUS JOCTOBEPHBIX 3HAHUN O MHpE.
OpHa M3 IIaBHBIX 33Ja4 (U3MUECKOro oOpa3oBaHUs B CTPYKType oOuiero oOpa3oBaHUs
COCTOUT B (POPMHUPOBAHMHM €CTECTBEHHOHAYYHOHM TI'PaMOTHOCTH M HUHTEpeca K Hayke Yy
o0ydJaronuxcs.
N3yuyenne ¢u3nku Ha 0a30BOM YpOBHE MpEIIoJiaraeT OBJaJCHUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYYHYI0 TPAaMOTHOCTD!
® HAy4YHO OOBSCHATH SIBJICHUS;
® OLEHUBATh U MOHUMATh OCOOEHHOCTH HAyYHOT'O UCCIIEIOBAHUS;
® HHTEPHPETUPOBATH JAaHHbIE W KCIOJIb30BaTh HAy4yHBIE JOKa3aTelIbCTBA IS
MOJTyYEHUs BBIBOJIOB.
[lenu wm3yueHust (QU3MKM HA YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs ONpEAETICHbI B
Konuenmun npenogaBanus yuebHoro npeamera «Pusuka» B 00pa3oBaTENbHBIX OpPraHU3aIMIX
Poccuiickoit ®enepanuu, pealu3yoOIUX OCHOBHBIE 0011e00pa3oBaTeNbHble MPOTrPaMMbl,
yTBepxkI€HHONU pemeHneM Komnernn MunucTeperBa npocsemenuss Poccuiickonn @enepannn
(mportokon ot 3 nexadbps 2019 r. Ne [IK4BH).
Henun nzyvyenus pU3NKH:
e [puoOpeTeHHEe HHTEpeca U CTPEeMIIEHUS OOy4aroIlUXCs K HAyYHOMY HW3YYEHUIO
IPUPOIBI, Pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

® Dpa3BUTHE TMPEICTABICHUH O HAy4yHOM MeETOAE TO3HaHUS U (OPMHPOBAHUE
HCCJIE0BATEIBCKOIO OTHOIIEHHUS K OKPYXXAIOIIUM SIBICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa W3Y4E€HUS OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

e (opMupoBaHHE MPEICTABICHUNA O pPOJIU (U3UKU AJIS Pa3BUTHUS APYIHX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTUH;



® Dpa3BUTHE NPEACTAaBICHUNH O BO3MOXKHBIX cdepax Oyaymedl mnpodeccnoHaIbHON
NEeSITeIbHOCTH, CBSI3aHHOM ¢ (pU3MKOI, TOATOTOBKA K JalibHEHIIEeMY 00yYeHHIO B 3TOM
HalpaBJICHUH.

JlocTikeHne STHX I1eneil mporpamMmbl 1o (U3MKe Ha YpPOBHE OCHOBHOTO OOIIEro

o0pa3oBaHus 00ECIIEUNBACTCS PEUICHUEM CIEAYIONUX 3a1a4:

e puoOpeTeHue 3HAaHU O IUCKPETHOM CTPOCHUH BEIIECTBA, 0 MEXaHHMUYECKHX, TETIOBBIX,
JNEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

e [puoOpeTeHWe yMEHUH ONUChIBaTh W  OOBICHATH (PU3HUECKUE SBICHUS C
MCIOJIb30BaHUEM TOJTyYEHHBIX 3HAHUII;

® OCBOCHHE METOJIOB PELICHHUS TNPOCTEHINNX pacu€THBIX 337a4 C HCHOJIb30BAHUEM
buznyecKkux Mojenei, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a7a4;

® pa3BUTHE YyMEHUW HAOMIOJaTh MPHUPOAHBIC SIBICHUS U  BBIIOJHATH  OIBITHI,
nabopaTtopHble PabOTHl W SKCIIEPUMEHTAJIbHBIE HCCIEIOBAHUS C HCIIOJIBb30BAHUEM
U3MEPUTEIBHBIX PHOOPOB;

e ocBocHHE MNPUEMOB PabOTHl ¢ HHPOpMAIUEll (U3MUECKOTO COJEP)KAHUS, BKIIOYAS
UHPOPMALIMIO O COBPEMEHHBIX MJOCTIDKEHHSX (U3UKH, aHAIN3 U KPUTHYECKOE
OlLICHMBaHME UH(OPMALINU;

® 3HAKOMCTBO CO cdepaMu podheCCUOHATBLHON JAESITeIbHOCTH, CBSI3aHHBIMU C (DU3UKOM,
Y COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTUKEHHIX (PU3MUECKOIN HAYKH.

Ha uzyuenue ¢usuku (0a30BbIii ypoBEHb) HA YPOBHE OCHOBHOTO 0OIIEro o0pa3oBaHUS

oTBoaMTCS 238 yacoB: B 7 kiacce — 68 4acoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B
HEJIEINIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIENI0).

[Tpennaraemslii B mporpamMme no (Gusmke nepeyeHb Jab0paTOPHBIX pabOT U ONBITOB HOCUT
PEKOMEH/IaTeNIbHBIM XapakTep, Y4uTellb JAeflaeT BbIOOp MpoBeleHHs Ja0O0paTOpHBIX PabOT U
OTIBITOB C YUETOM MHIUBUYaIbHBIX OCOOEHHOCTEN 00yJaroInXCsl, CIUCKA IKCIIEPUMEHTAIbHBIX
3a/laHui, peJlaraéMbIX B paMKax OCHOBHOI'O FOCY/IapCTBEHHOIO SK3aMeHa 10 (PU3UKE.



COJAEP)KAHUE OBYYEHUA

7 KUIIACC

Pazgen 1. ®u3uka u €€ poJsib B MO3HAHUU OKPYKAKOLIEr0 MUpPa.

®usuka — Hayka o npupoje. SAsnenus npuponasl. GU3NYECKUE SBICHUSA: MEXAHUYECKUE,
TEILJIOBBIE, YJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BenuuuHbL. M3Mepenue Qusnueckux BenuuuH. Pusnyeckue HpUOOPBHI.
[TorpemnocTs u3mMepenuii. MexxayHapoaHas CUCTEMA €IMHHUII.

Kak ¢usuka m apyrue ecTecTBEHHbIE HAyKH M3Yy4aloT Npupony. EcTecTBeHHOHAYYHBII
METOJl TO3HaHWs: HaOJI0JEHHE, ITOCTAHOBKA HAyYHOIO BOIIPOCA, BBIIBUKEHUE THUIIOTES,

SKCIIEPUMEHT TI0 TMPOBEPKE THUIOTe3, OOBACHeHHEe HabOmomaeMoro sBieHus. OmnucaHue
(UBUYECKUX SBJICHUH C ITOMOIIBIO MOJICIICH.

Hemoncmpayuu.

1. MexaHuueckue, TEIIIOBbIE, JIEKTPUUECKUE, MAaTHUTHBIE, CBETOBBIC SIBJICHUS.

2. dusnueckue MpuOOPHI U MPOLEAYpa MPSAMBIX U3MEPEHUI aHATIOTOBBIM M IU(POBBIM
puoOpOM.

Jlabopamopnwvie padbomot u onvimol.

Omnpenenenne 1EHbI IEIEHUS IKaIbl HK3MEPUTEIBHOTO pUodopa.

W3mepeHune pacCTOSHUM.

N3mepenue 06bEMa KUAKOCTH U TBEPAOTO Tea.

Omnpenenenue pasMepoB MalbIX TEN.

W3mepenne TeMriepaTypbl NpH IIOMOIIM JKUAKOCTHOIO TEPMOMETpA M JAaT4MKa
TeMIepaTypsbl.
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6. IlpoBeneHue wuccieqoBaHUS MO MPOBEPKE THIOTE3bI: JAaTbHOCTh MOJIETA IApHKa,
MYIIEHHOTO TOPU30HTAIILHO, TEM OO0JIbIIE, YeM OOJIbIIE BBICOTA MTyCKa.

Pa3nen 2. [lepBonayaibHble CBeleHUs 0 CTPOEHHH BellleCTBA.

CtpoeHue BelIeCcTBA: aTOMbl U MOJEKYNbl, MX pa3Mepbl. OMBITH, JAOKAa3bIBAIOIINE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JBwxkenue dactuil BemiecTBa. CBsI3b CKOPOCTH JBHKEHHUS YaCTHI[ C TEMIIEpaTypoOH.
BbpoyHnoBckoe nBmwxkenue, nuddysus. BzauMopeiicTBHe dYacTHI] BEMIECTBA: MPUTSHKEHUE U
OTTaJKUBaHUE.

ArperatHbleé COCTOSIHMSI BEIIECTBA: CTPOCHHME Ta30B, JKUJAKOCTEH U  TBEPIBIX
(KpuCTaIUTHYECKUX) Tel. B3auMOCBS3b MEXIy CBOWCTBAMH BEIIECTB B PA3HBIX arperaTHbIX
COCTOSIHUSIX M WX aTOMHOMOJIEKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSHUUN
BOJIBI.

Hemoncmpayuu.

1. HabGmronenne OpOyHOBCKOTO JIBHIKCHHSI.

2. Ha6mronenue quddy3un.

3. HaOmionenue siBIeHUH, OOBACHSIIONINXCS MPUTSHKCHUEM WA OTTAIKMBAHUEM YaCTHI

BEIIECTBA.

Jlabopamopnwvie padbomot u onvimol.

1. Omnenka quamerpa aToMa METOJOM PAZIOB (C HCTIOb30BaHUEM (hoTorpaduii).

2. OmbITH IO HAOIOICHUIO TEIUIOBOTO PACIIMPEHUS Ta30B.

3. OmbITHI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSHKCHHUS.

Pa3nen 3. /IBu:keHHe U B3aUMO/ieiicTBHE TeJl.



Mexannueckoe JaBHKeHUE. PaBHOMepHOe W HepaBHOMEpHOE ABWKEHHE. CKOPOCTb.
Cpenusist CKOpOCTh IPY HEPABHOMEPHOM JIBIXKCHHUH. Pacu€r myTu U BpeMeHU JABUKECHUSL.

SlBnenve wHepruu. 3aKOH HHEpUUHU. B3aumoneicTBue Tell Kak NPUYMHA W3MEHEHUs
CKOpPOCTH JIBH)KEHMs Tell. Macca kak Mepa uHepTHocTH Tena. [lnotHocts BemectBa. CBs3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IUHUIIE 00bEMa BElIeCTBaA.

Cwia kak XxapakTepuctuka B3aumojierctBusi Ten. Cuna ymnpyroctd u 3akoH ['yka.
N3mepenue cuiibl ¢ TOMOIIBIO AMHAMOMETpPA. SIBIIeHUE TATOTEHUS U ciia TsbkecTH. Cuiia TSKeCTH
Ha pyrux mianerax. Bec tena. HeBecomocTs. CokeHHe Cuil, HAIIPaBIEHHBIX 110 OJHOM NPSIMOM.
PaBuopelictByromas cui. Cuna tpenusi. TpeHue CKoJIbXeHUs U TpeHue nokosi. Tpenue B npupojae
U TEXHHKE.

Hemoncmpayuu.

Habmoienue MexaHu4eckoro JBUKEHHS Teja.
N3mepenne cKkopoCcTH NPSIMOJIMHEUHOTO IBUKEHHUSI.
Haburonenue siBjaeHUs] UHEPIUH.
HabGmonenne nsmMeHeHust CKOPOCTHU MPU B3aUMOJICHCTBUH TEJl.
CpaBHeHME Macc M0 B3aUMOJICHCTBUIO TEJL.
CrioxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IIPSIMOM.
Jlabopamopnwvie padbomot u onvimol.
1. OmnpeneneHue CKOPOCTH PaBHOMEPHOTO ABHKEHUS (LIAPUKA B KUAKOCTH, MOJEIHU
AIEKTPUYECKOTO aBTOMOOWUJIS M TaK Janee).
2. OmpeneneHue cpeaHell CKOPOCTH CKOJBKEHUsS Opycka WM MIapHKa MO0 HAKJIOHHOU
MIJIOCKOCTH.
3. Ompenenenue TUIOTHOCTH TBEPIOTO TEA.
4. OmnbITel, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsDKeHus (Aedopmanuu) mpyKUHBI OT
MPUIOKEHHOMN CHIIBI.
5. OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHSI CKOJIBKEHHUSI OT Beca Teja U
XapaxkTepa CONMPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3nen 4. laBienune TBEPABIX TeJl, :KUAKOCTEH H ra3oB.

Jasnenue. CriocoObl yMEHbBIIICHUS U YBETTUYEHUS NaBieHus. JlapieHnue ra3a. 3aBUCUMOCTh
JaBJIeHUs Ta3a OT 00bEMa, Temneparypsl. [lepenaya naBneHust TBEPABIMH TEJIaAMU, )KUIKOCTIMH U
razamu. 3akoH Ilackamsg. IlHeBMarmdeckne MaIIMHBI. 3aBUCHMOCTH JABICHUS >KHUIKOCTH OT
rnyounsl.  [mapocratmdeckwii  mapamokc. CooOmaromuecs cocyabl. [mapaBiamueckue
MEXaHU3MBI.

AtMocdepa 3emnun u atrmochepHoe naBineHue. [IpuuuHBI CyliecTBOBaHUS BO3AYIIHON
o6omoukn 3emnu. Ombir Toppuuennu. M3mepenue atrmocdhepHOro naBiieHHs. 3aBUCUMOCTH
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atMoc(epHOro MJaBieHHS OT BBICOTHI Haa YpoBHeM Mops. [Ipubopsl 1 wu3MepeHus
aTMoc(hepHOTro JaBICHHS.
JlelicTBHE )XUJIKOCTH U Ta3a Ha MOTPYXEHHOE B HUX Tejo. BriTamkuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnaBanue.
Hemoncmpayuu.
3aBUCUMOCTbD JaBJICHUS ra3a OT TEMIIEPaTypBhl.
Ilepenada naBneHuUs KUIKOCTHIO U ra30M.
Coo0bmaronyecs: CoCy/bl.
I'mppaBauyeckuit mpecc.
[TposiBnenue neiicTBrus aTMOC(HEPHOTO AaBICHHS.
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6. 3aBHCUMOCTh BBITAJKMBAIOMIEH CHJIBI OT O00BEMa TOTPY)KEHHOW dYacTH Tela H
MJIOTHOCTHU KUIAKOCTH.

7. PaBeHCTBO BBITAJIKUBAIOIIEH CUJIbI BECY BBITECHEHHOM JKUKOCTH.

8. VYcnoBue 1miaBaHHWs TeJ: IUIaBaHWE WJIM TOTPY)KEHHE Tl B 3aBHCHUMOCTH OT
COOTHOUIEHUS IUIOTHOCTEH TENA U KUJKOCTH.

Jlabopamopuusie pabomot u onvimol.

1. HccnemoBaHue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMA MOTPYKEHHOHN B JKUIKOCTh
YacTH TeJa.

2. OmnpeneneHve BBITAJIKUBAIONIEH CHIIBI, JEHCTBYIONIEH Ha TeJNO, TMOTPYXEHHOE B
KUJIKOCTb.

3. TIpoBepka HE3aBHCHUMOCTH BHITAIKHBAIOIICH CHIIBI, ICHCTBYIOIICH HA TEIIO B JKUKOCTH,
OT Macchl TeJna.

4. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTD BBHITAIKUBAIOUICH CHIIBI, NEHCTBYIONIEH Ha
TEJIO0 B KUJKOCTH, OT 00bEMA MOTPYKEHHOM B KUJIKOCTh YaCTH TeJla U OT IJIOTHOCTH
JKUJIKOCTH.

5. KonctpyupoBanue apeoMeTpa WIM KOHCTPYHPOBAaHUE JIOJKH U OIpeneieHue eé
rPy30M0AbEMHOCTH.

Pa3nes 5. PaGoTa m MoIHOCTB. JDHeprusi.

Mexanunueckast pabora. MOIIHOCTb.

[TpocThie MexaHU3MBI: pblYar, 0J0K, HaKJIIOHHAs MJI0CKOCTh. [IpaBuio paBHOBecHs phlyara.
[IpumeHeHue mpaBuiIa paBHOBECHs pblyara K Onoky. «3omotoe mpaBwmio» Mexanuku. KIIJ]
MPOCTHIX MEXaHU3MOB. [IpocThie MEXaHU3MBI B OBITY M TEXHUKE.

Mexanunyeckas sHeprus. Kunetnueckas v noreHuuainbHas 3Heprus. [IpeBpanienue oqHOro
BHJIa MEXAHUYECKOM YHEPTUU B IPYroi. 3aKOH COXPAHEHHUs SHEPTHH B MEXAHHKE.

Hemoncmpayuu.

1. TIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnuvie padbomuvt u onvimol.

1. Ompenenennie pa®OTBl CHUIBI TPEHUS TIPU PABHOMEPHOM [IBIDKEHUH Tejia II0
TOPU30HTAIILHOM TOBEPXHOCTH.

2. HccnenoBaHue ycnoBHI paBHOBECHS pblUara.

3. WMsmepenne KITJ] HakTOHHOH TTIOCKOCTH.

4. V3yueHue 3aKOHA COXPaHEHUSI MEXaHUYECKOU SHEPTHUH.

8 KUIACC

Pa3nen 6. TenioBbie iBJIEHMS.

OCHOBHBIE MOJOKEHUS MOJIEKYJIIPHO-KUHETUUECKOW TEOPUHU CTPOEHUs BelecTBa. Macca u
pa3Mepbl aToMOB M MOJEeKyJd. OmbIThl, MNOATBEPKIAIOIIME OCHOBHBIE  IOJIOXKEHUS
MOJICKYJIIPHOKMHETHYECKOU TEOPHH.

Mopenu TBEPIOTO, )KUIKOTO M ra3000pa3HOr0 COCTOSIHUM BemecTBa. Kpucrammmyeckue u
amop¢usbie Tena. OOBsICHEHUE CBOWCTB ra30B, )KUIKOCTEH M TBEPBIX TNl HA OCHOBE MOJIOKEHUN
MOJIEKYJIIPHO-KUHETUYECKOW Teopuu. (CMayumBaHWE M KanWULIpHbIE siBlieHUs. TeruioBoe
paclIMpeHne U CHKaTue.

Temneparypa. CBsi3b TeMmmepaTypbl CO CKOPOCTBIO TEIUIOBOIO JBHMKEHHUSI YaCTHII.
Buytpennss sueprus. CiocoObl U3BMEHEHUsI BHYTPEHHEW SHEPTUU: TEIUIoNepeiaya i COBEPIICHUE
paboTsl. Busl Teruionepeaun: TEIIONPOBOAHOCTh, KOHBEKITHUS, H3Iy4YCHUE.



KommuectBo Temnorel. YaenpHasd TEIUIOEMKOCTH BEIIECTBA. 1€IUIOOOMEH U TEIJIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOTO OanaHca. [lmaBrneHue u OTBEpJeBaHUE KPUCTALTUYCCKHIX
BEIIECTB. YAenbHas Teryora ruiaBieHus. [lapooOpa3oBanue W KoHjeHcarus. lcnapeHue.
Kunenue. YnenpHas Teruiora mapooOpa3oBaHUsA. 3aBUCUMOCTh TEMIIEPATypbl KUIIEHHS OT
aTMOC(hEpHOTO JTaBJICHHUS.

BnaxnocTs Bo3ayxa.

DHeprus TOIIMBA. Y JIeJbHAs TEIJIOTa CTOPAHMUSL.

[Tpunnuner pabotel TeroBbix aBuratenei KIIJ[ TemmoBoro asuratens. TermioBbie
JIBUTATEJIH Y 3aIUTa OKPY>KAroIIeH Cpeibl.

3aK0OH COXpaHEHUs U IPEBPAILICHUs SHEPTUHU B TEIUIOBBIX MPOIECCaXx.

Hemoncmpayuu.

Habmtoienue OpoyHOBCKOTO TBUKEHHUSI.
Habmonenue nuddysun.
HabGmronenue siBieHnit cMauyuBaHUs M KalTWJUISIPHBIX SIBJICHUH.
HabGmronenue TeniaoBoro pacuimpeHust Tel.
W3meHenune naBiaeHus ra3a Ipy M3MEHEHUH 00bEMa U HarpeBaHUU WJIU OXJIaXKJICHHH.
[TpaBuiia u3MepeHus TeMIepaTyphl.
Buae! renonepenaun.
Oxnaxk/IeHue Mpu COBEPIIEHUU PabOTHI.
HarpeBanue nipu coBepiiieHUN pabOThl BHEIITHUMH CHJIAMH.
. CpaBHEHME TETIIOEMKOCTEN Pa3IMYHBIX BELIECTB.
. Habmronenne kunenus.
. HabGnroneHne nocTossHCTBa TEMIEpaTyphl MPHU TUTABJICHHUH.
13. Mopenu TEIIOBRIX ABUTATENEH.
Jlabopamopuvie padomol u onvimel.
OnbITHI 10 OOHAPYKEHUIO ACHUCTBUS CHUJT MOJIEKYJISIPHOTO TIPUTSKCHHUS.
OnbITHI O BhIpAIIMBaHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MM caxapa.

©CooNOAELDE
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OnbITh! IO HAOJIIOAEHUIO TEIIIOBOTO PACUIMPEHHs ra30B, KHUJIKOCTEN U TBEPIBIX TEI.
Onpeznenenue AaBIeHUS BO3yXa B OaJUIOHE LINPUIIA.

OnbIThI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh JIaBJIEHUS BO3JyXa OT €ro o0béMa Hu
HarpeBaHus WIN OXJIaKICHUSI.

ok wn e

6. IlpoBepka ruMOTE3bl JHMHEHHONH 3aBUCHUMOCTH JUIMHBI CTOJIOMKA JKUAKOCTH B
TEPMOMETPUUYECKON TPyOKe OT TeMIIEPATYypHI.
7. HaOmronenue u3MeHEHHs] BHYTPEHHEH SHEPruu Tella B pe3yibTaTe TeIyIonepeaadu u
pabOTHI BHEITHUX CHIL.
8. MHccnenoBanue sBIeHUS TEMIOOOMEHA MPU CMEIIMBAHUY XOJIOJHON U ropsiueii BOJIbI.
9. OmnpeneneHne KOMUYECTBA TEIJIOTHI, IOJYYEHHOTO BOJOH MpHU TEIUIOOOMEHE C
HarpeThiM METAITTMYECKUM LIUITUHAPOM.
10. Onpenenenne yaenpHON TETNIOEMKOCTH BEIIECTBA.
11. UccnenoBanue npouecca uCapeHusl.
12. OnpeneneHrie OTHOCUTENHHON BIQKHOCTH BO3IyXa.
13. Onpenenenue yaenpHON TEIIIOTHI IJIABJICHUS JIbJA.
Paszgen 7. diekTpuyeckne 1 MAarHUTHbIE SIBJICHUS.
Onexrpuszanus Tei. J{Ba poja 31eKTpUUECKUX 3apsAa0B. BanMopaelicTBre 3apsKEHHBIX TEIL.
3akoH KynoHa (3aBUCUMOCTb CHJIbI B3aUMOJICHCTBUS 3apsDKEHHBIX TEJl OT BEJIMYMHBI 3apsioB U
pPacCTOAHUS MEXKAY TEIaMH).



OnekTpuyeckoe noje. Hanpsk€HHOCTh 37IeKTpudecKoro mnodid. [IpuHmun cynepno3uuuu
IIEKTPUYECKUX IT0JIEN (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsiioB. DJIEMEHTApHBIM 3ieKkTpuueckuil 3apsan. CrpoeHue
aroma. [I[poBOAHMKY U TUANEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsijaa.

OJIEKTPUYECKUIT TOK. YCIOBHUS CYHIECTBOBAHMS JJIEKTPUUECKOro TOKa. McTOUYHMKHM
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO TOKa (TEIJIOBOE, XMMHUYECKOE, MarHuTHOE).
DNEKTPUUECKUN TOK B )KUJKOCTSX U ra3ax.

Onektpuueckass nenb. Cuia Toka. OjeKkTpuueckoe HarpsbkeHue. ConpoThBIEHHE
MPOBOJIHUKA. YIEJIbHOE CONpPOTUBIEHUE BemecTBa. 3akoH Owma I ydacTKa LEMH.
IlocnenoBarenpbHOE U MapaIIEIBHOE COCAMHEHUE IIPOBOJHUKOB.

Pabota 1 MOLIHOCTD 3JIEKTPUUECKOr0 TOKA. 3akoH Jlkoyns—JleHna. DnekTpuueckue Henu
U TIOTPeOUTENH IEKTPUUECKOM SHEpruu B ObITy. KOopoTkoe 3aMbIKaHHe.

[locTostHHbIE MarHuThl. B3auMopeicTBME NOCTOSHHBIX MAarHUTOB. MarHuTHoOe mMoJe.
MarunuTtHoe noJie 3eMJIM U €ro 3Ha4eHHe N5 )KU3HU Ha 3emuie. OnbIT Dpcreaa. MarHutHoe moiie
ANEKTPUYECKOTO TOKa. [IpuMeHeHne 3JIeKTpOMarHuToB B TEXHHUKE. [[eCTBME MAarHUTHOTO MOJIA
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUIareilb IOCTOSHHOrO Toka. lcnonb3oBaHue
3JIEKTPOJIBUTATENEN B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagess. SIBneHue  anekTpomMarHuTHoOM  uHAykuuu. IlpaBuio  JleHua.
OnextporeHeparop. CrocoObl MOMYyYEHHST AJIEKTPHUUECKOW HHEPTUU. DIEKTPOCTAHIIUH Ha
BO300HOBIISIEMBIX ICTOYHHKAX SHEPTHH.

Hemoncmpayuu.

DneKkTpu3anus Ted.
JIBa posa aNEeKTpUYECKUX 3aps10B U B3aUMOJICHCTBUE 3aPSKEHHBIX Tell.
YCTpOKCTBO U AEUCTBUE IIEKTPOCKOIIA.
OneKTpocTaTUIECKast UHIYKIIHSL.
3aKOH COXpaHEHMsI AJIEKTPUUECKUX 3apsiJI0B.
[TpOBOAHMKY U TUAIIEKTPUKH.
MonenvpoBaHU€e CUIIOBBIX JIMHUHI 2JIEKTPUUECKOTO TOJIS.
M cTOYHUKH IOCTOSTHHOTO TOKA.
JIeficTBHS 2IIEKTPUYECKOTO TOKA.
. DJIEeKTPUYECKUN TOK B )KUIKOCTH.
. 'a30BBblii pa3psa.
. I3MepeHue cuibl TOKa aMIIepMETPOM.
. U3MepeHue 31eKTpUuecKoro HanpsyKeHUs! BOJITMETPOM.
. Peoctat u Mara3uH COnpoOTHBIIEHUM.
. B3aumopeiicTBre OCTOSHHBIX MarHUTOB.
. MonenupoBaHre HEBO3MOXXHOCTH pa3/IeJICHMsI TOJIFOCOB MAarHUTA.
. MonenupoBaHrie MarHUTHBIX MTOJIEH TOCTOSTHHBIX MAarHUTOB.
. OnbIT OpcTena.
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. MarauTHoe 1noJje Toka. JJIeKTPOMAarHur.

. JlelicTBME MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

. DJIEKTPOABUTATEIb IOCTOSHHOTO TOKA.

. UccrnenoBanue sBieHUS 3JEKTPOMArHUTHON UHIYKIIVH.

. OnbiTel Dapanes.

. 3aBUCUMOCTH HaIpaBJIeHUs! UHAYKIIMOHHOTO TOKA OT YCJIOBUN €ro BO3SHUKHOBEHHSI.
. DJIIEKTPOTeHEPATOP MOCTOSHHOTO TOKA.
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Jlabopamopnusie pabomul u onvimeot.

OnBITH MO HAOTIOCHUIO SJIEKTPU3AIMHU Tl MHAYKIIUEH U MPU CONTPUKOCHOBEHUHU.

WccnenoBanue nelCTBUS JIEKTPUUECKOTO MOJIsl HA TPOBOJHUKH U IUAJICKTPUKH.

COopka 1 mpoBepKka padOoThI JEKTPHUUECKOH I[EMH TOCTOSHHOTO TOKA.

H3mepeHue u peryJInpoBaHue CUIIbI TOKA.

N3mepenure u peryaupoBaHue HAPsHKCHUS.

HccnenoBanue 3aBUCMMOCTH CUIIBI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT COIPOTUBIICHUS

pe3uCcTOpa M HAIMPSHKEHUS Ha PE3UCTOPE.

7. OnbIThl, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  JJEKTPHUYECKOrO  CONPOTHUBIICHUS
MIPOBOJIHUKA OT €0 JUITMHBI, TJIOMIAIU TTOTIEPEYHOT0 CEUCHHS U MaTepuara.

8. TlpoBepka mpaBuiIa CIO0XKEHUS HAMPSHKEHHUH MPH ITOCIICIOBATSIILHOM COSTMHCHHUN JBYX
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PE3UCTOPOB.
9. IIpoBepka mpaBuia Juis CHIIbI TOKA MPH NMapauIeIbHOM COCIUHEHUN PE3UCTOPOB.
10. OmnpenencnHrie pabOTHI AMEKTPUICCKOTO TOKA, UAYIIECTO Yepe3 PE3UCTop.
11. OmnpeneneHuie MOIIHOCTH 3JEKTPUUECKOI0 TOKA, BBIAEIAEMOM Ha PE3UCTOPE.
12. UccnenoBanue 3aBUCMMOCTH CUJIbI TOKA, MAYILET0 Yepes3 JIAMIIOUKY, OT HalpsHKeHUs Ha
HEH.
13. Onpenenenue KI1J[ narpeBarens.
14. VccnenoBanre MarHUTHOTO B3aUMOZCHCTBUS IIOCTOSTHHBIX MAarHUTOB.
15. 3yyeHre MAarHUTHOTO HOJS IOCTOSIHHBIX MAarHUTOB HpU HMX OOBEIUHEHHUU U
paszieneHnu.
16. MccnenoBanue ACUCTBUS SJICKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.
17. OnbITH, IEMOHCTPUPYIOIHE 3aBHCUMOCT CHIIBI B3aMMOACHUCTBUS KaTYIIKH C TOKOM U
MarHuTa OT CHJIbI TOKA M HalpaBJICHUs TOKA B KaTYIIIKE.
18. M3yuenue aecTBUS MarHUTHOTO IOJISt HA IPOBOIHUK C TOKOM.
19. KoncTpynpoBanue 1 u3y4eHnue padboThl SJIEKTPOIBUTATEISL.
20. Uzmepenne KI1J] anexTpoaBUraTeIbHON YCTAHOBKH.
21. OnbITEl MO MCCIIEOBAHUIO SIBJICHUS AJIEKTPOMArHUTHOM HMHIYKIMU: HCCIIEOBaHHE
U3MEHEHUI 3HaUeHUs U HalpaBJICHUs MHIYKIIMOHHOTO TOKA.
9 KJIACC

Pa3nen 8. Mexanuveckue siBJICHUS.

Mexannueckoe aBmkeHue. MarepuanbHas Touka. Cucrema orcdéra. OTHOCUTEIBHOCTD
MEXaHWYECKOTO JBHKEHHs. PaBHOMEpHOe mpsMoiMHENHOe aBMXkeHue. HepaBHoOMepHOe
NpsMOJIMHEHOE JBM>KeHHME. CpelHssi U MIHOBEHHAas CKOpPOCTh Tela IpPH HEPABHOMEPHOM
JBUKEHUU.

VYckopenue. PaBHoyckopeHHOe TIpsiMOJIHHEHHOe aBuxkeHne. CBoboaHoe nagenue. OmbIThI
lanunes.

PaBHOMepHOE aBWXEHHE MO OKPYXKHOCTH. [lepuoa m yactora oOpamienus. JluHeitHas u
YIJI0Bast CKOPOCTH. LIEHTpOCTpEMUTENBHOE YCKOPEHHE.

IlepBbiil 3akoH HeroToHa. Bropoit 3akoH Herorona. Tperuit 3akoH Herotona. Ilpunnun
CYNEPIIO3UIUHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHHUsI CKOJIbKEHUs, Cuila TPEHHS
MOKOS1, APYTUE BUbI TPEHUSL.

Cuna TsDKECTM M 3aKOH BCEMHUPHOTO TATOTEHHS. YCKOpPEHHE CBOOOIHOTO IMaJCHUSI.
JBmxenue manet Bokpyr Connna. [lepBas kocmudeckast ckopocTs. HeBecoMOCTh M eperpy3KkH.



PaBHOBecue MaTepuanbHOU TOYKH. AOCOMIOTHO TBEPAOE Teno. PaBHoBecre TBEPIOTO Tea

C 3aKpEIUIEHHON OChIO BpallleHusl. MoMeHT cuiibl. LIeHTp TspKecTH.

Nmnynec Tena. M3smenenue umnyinbca. Mmmynbc cunbl. 3aKOH COXpaHEHUs HMMITYJIbCA.
PeakTrBHOE BUKEHUE.

Mexanunueckass pabota ¥ MOIIHOCTb. PaboTa cui TspkecTH, ynpyroct, TpeHus. CBsi3b

SHEPrUuu

u pa60TBI. HOTGHHI/I&HBH&H OHEpIrusa TCJIa, MOAHATOrO HaAd MNOBCPXHOCTHIO 3CMIIM.

ITorenumanpHas 3Heprus cxarou npyxxuHsl. Kunerndeckas sneprus. Teopema 0 KHHETUYECKOU
SHEPruu. 3aKOH COXPaHEHUS MEXaHUYECKOW SHEPIUH.

Hemoncmpayuu.

1. HaOGmroneHne MeXaHUYECKOro JIBUXKEHHSI TeJla OTHOCUTEIBHO Pa3HBIX TEJ OTCUETA.

2. CpaBHEHHE TMyTEH W TPACKTOPHUH ABIKEHHS OJHOTO M TOTO K€ Tela OTHOCHUTEIBHO
pa3HbIX TeJ OTCUETA.

3. H3mepeHue CKOpOCTH U YyCKOPEHUS MPSAMOIUHEHHOTO JBUXKEHUSI.

4. VccnenoBaHue NPpU3HAKOB PABHOYCKOPEHHOI'O JABUKECHHUS.

5. HabGmronenue nBuxeHUs TeNa 10 OKPYKHOCTH.

6. HaOmoneHne MexaHMUECKUX SBJICHHUH, IPOMCXOIAIUX B cucTeMe oTcuéra «Tenexka»
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBU’KEHHH OTHOCUTEJIbHO KaOUHeTa (PU3UKH.

7. 3aBUCUMOCTb YCKOPEHUS TeJla OT MAcChl TeJIa U AEUCTBYIOLIEH Ha HErO CUIIBIL.

8. HaOmoneHnue paBeHCTBA CHII IPY B3aUMOJICHCTBUU TEJI.

9. H3meHeHue Beca Tesa IpU YCKOPEHHOM JBHKEHHH.

10. Ilepenaya umnysbca Npyu B3aUMOJICHCTBUHU Tell.

11. [IpeoGpa3oBanust SHEPTUU IPU B3aUMOJCHCTBUM TEN.

12. CoxpaHeHue UMITyJIbCa IPHU HEYIPYTOM B3aMMOICHCTBHH.

13. Coxpanenue uMIysabca Ipu abCOIIOTHO YIIPYrOM B3aUMOJICHCTBUY.

14. HaGnroneHue peakTUBHOT'O JIBUKEHHUS.

15. CoxpaHeHue MexaHU4eCKOW SHEPTUH MPU CBOOOIHOM I1aJIEHUU.

16. CoxpaHeHnue MeXaHUYECKON SHEPTHH MTPH JBMKEHUH TEJa 0] IEHCTBUEM TPY>KUHBI.

Jlabopamopuvie padomol u onvimel.

1. KoHcTpynpoBaHMe TpakTa A pa3roHa M JalbHEHIero paBHOMEPHOIO JBHKEHHS
[IapUKA WIH TEIEKKH.

2. OmnpeneneHue CpeIHEW CKOPOCTH CKOJBKEHUS OpycKa WM JIBUKCHHUS IIapHKa II0
HAKJIOHHOM INIOCKOCTH.

3. OrmpeneneHne yCKOpPEHUs Tela NPU PAaBHOYCKOPEHHOM JBM)KEHUH 10 HAKIOHHOMN
MJIOCKOCTH.

4. VccnepoBaHue 3aBUCMMOCTHU IYTH OT BPEMEHH IPU PaBHOYCKOPEHHOM JIB)KEHUU 0e3
Ha4yaJbHOU CKOPOCTH.

5. TIpoBepka rumoTe3bl: €CiIU NPU PaBHOYCKOPEHHOM JIBKEHHH 0€3 HaualbHOM CKOPOCTH
IIyTU OTHOCATCSA KaK psiJl HEUETHBIX YUCEII, TO COOTBETCTBYIOLINE TPOMEXKYTKH BPEMEHU
OJINHAKOBBI.

6. HccrnemoBaHue 3aBUCMMOCTH CHJIBI TPEHUS CKOJBXEHHUS OT CHUJIBI HOPMAJIBHOTO
JTaBJICHUSL.

7. Omnpenenenue kKodppuIMeHTa TPECHUS CKOTBKCHHUS.

8. OmnpeneneHue KECTKOCTU MPYKUHBL.

9. Omnpenenenne pabOTHl CUJIBI TPEHUS TMPH PABHOMEPHOM JBIDKEHHUHM Tella 10

TOPU30HTAIILHON ITIOBEPXHOCTH.



10. Onpenenenue pabOTHI CHIIBI YOPYTOCTH TPH TMOABEME Tpy3a C HCIHOJB30BAHUEM
HETOABIKHOTO U TOABHKHOTO OJIOKOB.

11. V3yuenue 3akoHA COXPAHEHUS SHEPTUH.

Pa3zgen 9. Mexannueckue KoJ1e0aHus U BOJHEIL.

KonebartenbHoe nBuwxeHue. OCHOBHBIE XapaKTEPUCTHKU KoOJIeOaHMI: MepHoJ, 4acToTa,
aMImTyna. MareMaTud4ecKuil M NPYKUHHBIA MasTHUKMU. lIpeBpamieHue sHeprum Ipu
K0JIe0aTeIbHOM JIBUKECHUU.

3aryxaromue konebanus. BeiHyxeHHnble koneOanus. Pesonanc. MexaHnuueckrue BOJHBI.
CaoiicTBa Mexanndeckux BoJiH. [IposionbHbIe U monepeyHblie BOJMHBL. J[JTMHA BOJIHBI U CKOPOCTh
€€ pacrpocTpaHeHus. MexaHn4ecKue BOJIHBI B TBEPIOM TEJIE, CEUCMUYECKUE BOIHBI.

3ByK. ['poMKOCTh 3ByKa U BbicoTa ToHA. OTpaxkenue 3Byka. MHppa3Byk u yiabTpa3ByK.

Hemoncmpayuu.

Habmroienue xonebanuii Tei noa JeHCTBUEM CHUITBI TSXKECTH U CUIIBI YIIPYTOCTH.
Habumonenue xonebanuii rpy3a Ha HUTH U Ha IPYKUHE.

Haburonenne BbIHYX/I€HHBIX KOeOaHU 1 pe30HaHca.

PacnipocTpanenre npoAoabHBIX U MOTEPEYHBIX BOJIH (HA MOJIEIH).

Habmtoienne 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKYCTHUYECKHI1 pe30HaHC.
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Jlabopamopnwsie padbomot u onvimol.
1. OmpeneneHuie 4aCTOTHI U NIEpUOAA KOJIEOAHUNH MATEMATUYECKOTO MasiTHHUKA.
2. OmpeneneHue 4acTOTHI U MEpHOa KoJeOaHU MPY>KHHHOTO MasiTHUKA.
3. HccnenoBaHne 3aBUCUMOCTH IEpHOJIa KOJeOAHWN IMOABEIICHHOTO K HHUTH Tpy3a OT
JUTUHBI HUTH.
4. VccnepoBaHue 3aBUCMMOCTH TepHoja KojeOaHWUN MPY>KWHHOTO MasTHHUKA OT MaccChl
rpysa.
5. IIpoBepka HE3aBUCUMOCTH TEpHoOJa KOJIeOaHWI Tpy3a, MOABEIICHHOTO K HUTH, OT
Macchl Ipy3a.
6. OmbITHL, JEMOHCTPHUPYIOIINE 3aBUCUMOCTD MepH0/ia KOJIeOaHU MPYKUHHOTO MasiTHUKA
OT Macchl Ipy3a U KECTKOCTHU MPYKUHBI.
7. W3mepeHue yCKOpeHHUs! CBOOOIHOTO TaJCHUSI.
Paszpnen 10. DinekTpoMarHuTHOE 110J1€ ¥ 3JIEKTPOMATHUTHbIE BOJIHbI.
DJIEKTPOMAarHUTHOE TOJie. DIJIEKTPOMarHUTHbIE BOJHBL. (CBOMCTBAa 3JIEKTPOMArHUTHBIX
BoJH. [lIkasa 3eKTpoMarHuTHBIX BOJH. Mcronb30BaHKEe 3JI€KTPOMArHUTHBIX BOJIH ISl COTOBOM
CBSI3H.
DnekTpoMarHuTHas mpupoza ceeta. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CaoiicTBa NEKTPOMATHUTHBIX BOJH.
2. BomHOBBIE CBOWCTBA CBETA.
Jlabopamopnwvie padbomot u onvimol.
1. W3ydeHwue CBONCTB 3JEKTPOMATHUTHBIX BOJH C IMTOMOIIBI0 MOOUIIBFHOTO TenedoHa.
Pasznea 11. CBeToBLI€ IBJICHNUS.
JlyueBas moxenb cBera. Mcrounuku cBeta. IIpsiMonuHeitHOE pacnpoCTpaHEHUE CBETA.
3atmenus CosHia u JIynel. Otpaxkenue cBera. [nockoe 3epkano. 3aKOH OTpa)KEHUS CBETA.
[Ipenomnenue cBera. 3akoH npenaomiieHus cBeta. [lodHOe BHYTpeHHEE OTpaKeHUE CBETA.
Hcnonb3oBaHKe MOTHOTO BHYTPEHHETO OTPAKEHUS B ONITUYECKUX CBETOBOIAX.



Jlunza. Xox nyuerr B nuH3e. Omntmueckas cuctema (oroamnmapara, MHUKPOCKONA U
Teneckona. I'na3 kak ontudeckas cucremMa. bin3opykocTs U 1abHO30PKOCTb.

Paznoxenne 6enoro csera B criektp. OnbiTel Hptorona. CiiokeHue CrieKTpaabHBIX [[BETOB.
Hucnepcus ceera.

Hemoncmpayuu.
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[IpssMonMHENHOE PpaCIIPOCTPAHEHUE CBETA.

OtpakeHue cBera.

[Tomyyenue n300pakeHMid B TNIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.
[Tpenomnenue crera.

OnTudeckuii CBETOBO/I.

Xon sryueit B coOnparomiei Jmnse.

Xop J1ydeil B paccenBarolel JIUH3E.

[Tomyuenue n300pakeHU C TOMOIIBIO JTUH3.

[TpuaIMI neicTBrs GoToarnmapaTa, MUKPOCKOIIA U TEJIECKOIIA.

10 Mopnens riasa.

11. Paznoxenue 0emoro cBeTa B CIEKTD.

12. [lonyueHnue 6enoro cBera MpH CI0KEHUU CBETa Pa3HBIX 1[BETOB.
Jlabopamopnwvie padbomot u onvimol.

1.
2.
3.

No ok

HccnenoBanue 3aBUCUMOCTH yTJIa OTPA)KEHUSI CBETOBOTO JIy4a OT yIJia TaIeHHs.
W3yueHne XapaKTepUCTHK H300paKCHUS IPEMETa B IFIOCKOM 3epKaJle.
HccnenoBanue 3aBUCUMOCTH yTila MPETOMIICHHUSI CBETOBOTO Jyda OT yrJia MajeHus Ha
TPaHUIIE «BO3TYyX—CTEKIIO.

[Tomy4yenue n300pa>keHUid ¢ TOMOIIBIO COOUPAIOIIEH JTUH3HI.

Onpenenenne GOKYCHOIO PaCCTOSHUS U ONTUYECKOHN CHUIIBI COOMparoIeit TNH3BI.
OnbITHI IO PA3JI0KEHHIO OEJIOro CBETa B CHEKTP.

OnpITEl IO BOCTIPHSTHIO I[BETA MPEIMETOB TPU HX HAOIIONEHHH Yepe3 IIBETOBBIC
(GUIBTPBIL.

Pa3zngen 12. KBanToBble siBJIeHHUS.

Omnswitel Pesepdopaa u mnanerapuas monenb aroma. Moaens atroma bopa. Ucnyckanue u
IOTJIONIEHNE cBeTa aTOMOM. KBaHThI. JInHENYaThIe CIIEKTPHI.

PamnoaktuBHOCTh. Anb(da, Oeta- m ramma-uznydeHus. CTpoeHue aTOMHOTO siIpa.
Hyknonnass mopens aromuoro siapa. W3orombel. PapmoaktuBHble mnpeBpameHus. Ilepuon
noJtypacnaaa aTOMHBIX sIJIEp.

Snepuble peakiuu. 3aKOHBI COXPAHEHHS 3apsI0OBOTO0 U MACCOBOTO YMCEINl. DHEPTHsI CBSI3U
aTOMHBIX siziep. CBsI3b MacChl ¥ DHEPruu. Peaknmu cuHTe3a U eneHus saep. VIcTouHuKu sHeprun
ConHua u 3BE371.

Snepnas snepretuka. JleiicTBUS pagMOAKTUBHBIX U3TYYEHUHN Ha )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.
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CnekTpbl U3TyYEHHS U TTOTJIONIEHUS.

CrexTpbl pa3IuyHbIX ra3oB.

CnexTp Boaopoa.

Hab6mronenue tpexoB B kamepe BuibcoHa.

PaboTa cuéTrunka HOHU3HPYIONTUX U3TyUECHUH.

Perucrpanus nsirydeHus IpUpOAHBIX MUHEPAIOB U IIPOYKTOB.

Jlaﬁopamopnue padomul u onvimol.

1.

Ha6J'IIO,I[eHI/Ie CIUIONTHBIX M TUHEHYATHIX CIICKTPOB U3JIYUCHUA.



2. HccnenmoBaHue TPEKOB: HM3MEPEHUE DHEPIMM YAacCTULBI 1O TOPMO3HOMY IMyTH (IO

dororpadusm).

3. H3mepeHue paanoakTUBHOTO (oOHA.

IHoBTOPHUTEIBbHO-0000 A0 MOTYJIb.

[ToBTOpHUTENHEHO-000011IaI0IINH MOY/Ib ITPEIHA3HAYEH ISl CUCTEMATHU3alMK U 000011IeHUs
MPEIMETHOTO COACPIKAHMSI M OTBITA ACSITEILHOCTH, TPUOOPETEHHOTO MPU H3yYEHUH BCETO Kypca
bu3KKY, a TakKe I MOATOTOBKM K OCHOBHOMY T'OCYAIapCTBEHHOMY JK3aMEHY O (pu3uke Jyis
00ydJaronuxcs, BEBIOPaBIINX 3TOT yU4ESOHBIN MPEIMET.

IIpu u3yuyeHnu JaHHOTO MOYJISl PEATIU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIBI IE€ATEIbHOCTH,
HA OCHOBE KOTOPBIX OOECIeYMBAeTCS JOCTIKEHUE TPEAMETHBIX H  METalpeIMETHBIX
IUTAHUPYEMBIX PEe3yJIbTaTOB O0OydeHus, (GopMHpyeTcs €CTeCTBEHHOHAYYHAs T'PaMOTHOCTE:
OCBOEHHME HAYYHBIX METOJI0B HCCIIEIOBAHNUS SIBICHUN IPUPObI U TEXHUKH, OBJIAJICHUE YMEHUSIMU
OO0BSACHATH (PU3NUECKHE SBJICHUS, TPUMEHSS IOMyYeHHbIC 3HAHUS, pelaTh 3a/1a4k, B TOM YHCIIe
KaueCTBEHHBIC U IKCIIEPUMEHTAJIbHBIC.

[IpyHIMIIMATBHO AEATEILHOCTHBIA XapaKTep JAHHOTO pa3fera peaanus3yercs 3a CUET TOro,
4TO 00yYarOLIUeCs BBIMOIHSAIOT 3a/1aHUs, B KOTOPBIX UM IMPEAaraercs:

Ha OCHOBE IMOJIYYeHHBIX 3HAHUI Paclio3HaBaTh U HAy4YHO OOBSCHATH (PU3HUECKUE SIBIICHUS
B OKPYKaroUIeH MPUPOJIE U OBCEIHEBHOM KU3HU;

WCIIOJIb30BaTh HAYYHBIC METOJBI MCCIEAOBAHUS (PU3NICCKUX SBJICHHI, B TOM YHCIC JJIS
MIPOBEPKU TUIOTE3 U MOJYUYEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSCHATH HAYYHBIE OCHOBBI HambOoJee BaXKHBIX JOCTHXKEHHUN COBPEMEHHBIX TEXHOJOTHIA,
HaIrpuMep, MPaKTHYECKOTO MUCTIOIb30BaHUS PA3IMUYHBIX HCTOYHUKOB SHEPTHH Ha OCHOBE 3aKOHA
MIPEBPAICHHS U COXPAHEHHS BCEX M3BECTHBIX BUIOB SHEPTHH.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

W3yuyenue ¢Qu3Mku Ha YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHHs HaIpaBI€HO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPCAMETHBIX U IPECAMETHBIX 06pa3OBaTeHBHBIX PE3YIbTATOB.

B pesymbraTte wu3ydeHus (U3MKM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUSA Y

oOyuaromierocst Oynyt c(hopMHUpPOBaHBI CIEIYIOIINE THIHOCTHBIE PE3YJIbTAThl B YACTH:

1) naTpHOTHYECKOr0 BOCITUTAHUS:

] mposiBJICHHE MHTEPECA K HCTOPUH H COBPEMEHHOMY COCTOSTHUIO POCCUNCKON (pr3uvecKkoin
HayKW;

[ IEHHOCTHOE OTHOILIEHUE K JOCTHXKEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpa:kKIaHCKOr0 M TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

] TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCY>KICHHH OOIIECTBEHHO 3HAYUMBIX M 3THUYECKUX
po0JIeM, CBA3aHHBIX ¢ MPAKTUYECKUM IPUMEHEHNEM TOCTHKCHUN (PU3UKH;

[ oco3HaHME BaKHOCTU MOPATbHO-ITHUECKUX MPUHIIUIIOB B IEATEIHHOCTH YYEHOTO;

3) 3cTeTHYECKOr0 BOCIIUTAHMS:

[] BOCHIPHUSTHE ICTETUYECKUX KauecTB (PU3MUYECKOW HayKu: €€ TapMOHHYHOTO MOCTPOCHHUS,
CTPOTOCTH, TOYHOCTH, JTJAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 TO3HAHHUA:

[] oco3HaHWE IICHHOCTH (DU3MYeCKOW HAyKH KaK MOIIHOTO MHCTPYMEHTA IO3HAHUS MUPA,
OCHOBBI Pa3BUTHS TEXHOJIOTHM, BayKHEHIIIEH COCTABISIONIEH KyIbTYpPHI;

(] pa3BUTHE HAYYHOH JTFOO03HATEIHLHOCTH, HHTEPECA K UCCIIEI0BATENbCKON e TeNbHOCTH;
5) popmupoBaHus KyJbTYPbI 310POBbSI 1 YMOIMOHAJIBLHOT0 0JIArONMOTYYHsI:

[ oco3HaHME IICHHOCTH 0€30TacHOT0 00pa3a KU3HU B COBPEMEHHOM TEXHOJIOTHUECKOM MUPE,
BaYKHOCTH TMPaBUJI 0€30MaCHOTO MOBEACHUS Ha TPAHCIIOPTE, HA AOPOrax, ¢ ANMEKTPUIECKUM U
TEIJIOBBIM 00OPYIOBAaHUEM B IOMAIIIHUX YCIOBUSX;

[J copMUPOBAHHOCTH HaBbIKa peieKkcuu, MPU3HAHNE CBOETO MpaBa Ha OMIMOKY U TaKOTO ke
MpaBa y APyroro 4eaoBeKa;

6) TpyaoBOro BOCIIUTAHUSA:

[ akTHBHOE y4acTHe B pEHIeHHH MPaKTHYECKHX 3aJad (B paMKax CeMbHU, 00pa3oBaTeIbHOU
OpraHM3alliy, TOPOAa, Kpas) TEXHOJIOTUYECKOU U COIMAIbHOM HAIIPAaBIEHHOCTH, TPEOYIOITIX
B TOM 4HCJIe U GU3NUECKUX 3HAHUI;

] “HTEpeC K MPaKTUIECKOMY H3yUeHUI0 Tpodeccuil, CBsI3aHHBIX C PU3UKOIA;

7) 3KOJIOTHYECKOT0 BOCTINTAHUS:

(] opueHTalMs HAa MPUMEHEHHE (PU3MYECKUX 3HAHWUW JUIsl pelIeHUs 3adad B 00JacTH
OKpY’KaroIen cpe/ibl, TUIAHUPOBAHHUSI TOCTYIKOB U OLIEHKHU UX BO3MOYKHBIX MTOCIEACTBHM JIsI
OKpYKaroIen Cpesl;

[J oco3HaHMe TII00ATBFHOTO XapaKTepa IKOJOTUIECKUX MPOOJIeM U ITyTel UX pPelIeHus;

8) aganTanuu K H3MEHSIOIIMMCS YCJIOBUSM CONMAIBLHOI M MPUPOTHOM CPeAbI:

[] moTpeOHOCTh BO B3aUMOJCHCTBUU TIPH BBIMOJHEHUU WCCJICAOBAHUN M TPOEKTOB
¢bu3nvecKoil HarPaBICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSAM APYTHX;

(] MOBBIIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUICCKYIO ACATEIHHOCTD;

[] moTrpeOHOCTh B (POPMHUPOBAHWUM HOBBIX 3HAHHMM, B TOM 4YHCIEe (POPMYyIUpOBaATH HJCH,
IIOHATHUA, TUIIOTE3bI O (1)I/I3I/I‘-ICCKI/IX 06’LGKTaX U ABJICHUSX,

[ oco3Hanue NeUIIMTOB COOCTBEHHBIX 3HAHUH U KOMITIETEHTHOCTEH B 00J1aCTH (DU3UKH;



e [J maHMpOBaHUE CBOETO PA3BUTHS B IPUOOPETEHUU HOBBIX (PM3UUYECKUX 3HAHUU;

o [] CTPCMIJICHHUC aHAJIM3UPOBATH U BBIABIIATH B3aUMOCBA3U NIPUPOJLI, O6H.[CCTBa 1 3KOHOMHKU,

B TOM YHCJIE€ C UCIIOJIb30BAHUEM (bl/ISI/I‘IeCKI/IX 3HaHHI>i;

e [] OmEHKAa CBOMX JEHUCTBHM C Y4ETOM BIIMSAHUS Ha OKPYXKAIOLIYI0 CpEly, BO3MOKHBIX

IrI100aIbHBIX HOCHCHCTBHﬁ.

METANPEIMETHBIE PE3YJIbTATHI

B pesynpTaTe OCBOEGHMSI MpOrpaMMbl IO (U3MKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBanusi y oOyuyatomierocsi Oyayr cpopMUPOBaHbI MeTamnpeAMeTHble pe3YJbTaThl,
BKJIIOUAIOLIME TI03HABATEJbHbIE YHHUBEpCaJbHbIE Y4eOHbIE JEHCTBUS, KOMMYHUKATHBHbIE
YHHMBEpCaIbHbIC yUeOHbIE NEUCTBUS, PETYISATUBHBIE YHUBEPCAJIbHBIE YUeOHbIE AEHCTBUSL.

Ilo3HaBaTe/IbHBbIE YHHMBepCAIbHbIe yYeOHbIe AeiicTBUS

ba3oBble JJornveckue aelcTBUS:

BBISIBJISITH U XapaKTepU30BaTh CYIIECTBEHHbIE IPU3HAKN OOBEKTOB (SIBJICHUI);
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KIacCH(DHUKAIMN, OCHOBAHUS ISl 0000IIeHUs
U CPaBHCHUS;

BbIABJIATE 3aKOHOMCPHOCTH U IIPOTHUBOPECYHA B paCCMATPHUBACMBIX (baKTaX, JaHHbIX U
HAOJIOZICHUSX, OTHOCSIINXCS K (PU3UYECKUM SIBIICHUSIM;

BBIABJIATE NMPUYUHHO-CIICACTBCHHBIC CBA3W IIPU H3YUYCHHUU (1)I/I3I/I‘I€CKI/IX SIBIICHUN U
IpPOILIECCOB, JIeNlaTh BBIBOABI C MCIOJIB30BAaHUEM JEIYKTUBHBIX M HMHJIYKTHBHBIX
YMO3aKJIIOUEeHUH, BBIIBUTATh TMIIOTE3bl O B3aUMOCBA3X (PU3NUYECKUX BEJTUYUH;
CaMOCTOSITENILHO BBIOMPATh CIOCO0 perieHus yueOHol Gpusnueckoit 3aaun (CpaBHEHUE
HECKOJIbKMX BapMaHTOB peILIeHHs, BbIOOp Hamboiee MOAXOAALIEr0 ¢ Yy4ETOM
CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPUEB).

ba3oBble ncciienoBarebcKue AeiCTBHUA.

MCIIOJIH30BaTh BOMIPOCHI KaK MUCCIIEI0BATEIBCKII HHCTPYMEHT MTO3HAHNS,

MPOBOAMTH MO CAMOCTOSITEIHHO COCTABJICHHOMY IIJIaHY OIIBIT, HECTIOXKHBIA (PU3UUECKUI
9KCIIEPUMEHT, HEOOJIbIIIOE HCCie10BaHne (PU3NUECKOTO SIBICHMUS,

OIICHUBATh HA MPUMEHUMOCTh M JOCTOBEPHOCTh MH(OPMAIIHIO, MOIYYEHHYIO B XOJIe
WCCJICIOBAHMS WJIH SKCIIEPUMEHTA;

CaMOCTOSATENbHO  (popMynupoBaTh OO0OOIIEHUST W  BBIBOJABI 1O  pe3yjabTaTaM
MPOBEAEHHOTO HAOJIOIEHUS, OIIbITA, UCCIIEOBAHNUS;

MIPOTHO3UPOBATH BO3MOXKHOE JTalbHEHIIIee pa3BUTHE (PU3UYECKUX MPOIIECCOB, a TAKXKE
BBIIBUT'aTh NPCAIIOIOXKCHUS 00 nx Pa3BUTHHU B HOBBIX YCJIOBUAX U KOHTCKCTaX.

Pabora ¢ nnopmanmeii:

NPUMEHSTHh pa3jMYHble METOJbI, WHCTPYMEHTHI W 3allpOChl MPH TOHWCKE W OTOOpe
UH(OPMALIMU WU TAaHHBIX C YYETOM MPEUIOKEHHON ydeOHOU (pu3ndecKoil 3a1auu;
aHAJTM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATh WH(POPMALMIO PA3TUUYHBIX
BUJOB U (pOPM IIPECTABICHHUS;

CaMOCTOSITENIFHO BBIOMpATh ONTUMANbHYIO (hOpMy TMpeAcTaBiIeHUs HH(oOpMaruu u
WITIOCTPUPOBATh pEIIaeMble 3a/aud HECIOKHBIMH CXEMaMH, JuarpaMMaMH, WHOH
rpaduKol U UX KOMOMHAITUSMH.



KomMMyHnkaTuBHBbIE YHUBepCcaJIbHbIE y4eOHbIe JeiicTBHS:

B XO0J¢ OOCYXJeHHUS Y4eOHOro MmaTepualia, pe3yJbTaToB JIa0OpaTOPHBIX pPaboOT u
MIPOEKTOB 337aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAaeMOM TEMbI M BBICKA3bIBATh HJICH,
HAIleJICHHBIC Ha PEIICHUE 3a/1a4¥ U MOIep KaHnue OJIaroKenaTeIbHOCTH OOIICHHUS,
COMOCTABJIATh CBOU CYXKICHHS C CYXACHHUSIMH JPYIMX YYaCTHUKOB JHAJIOTa,
00HapyXUBaTh Pa3INYNE U CXOJCTBO MO3UIIHIA;

BBIPAXaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;

nyOJUYHO  TIPEACTABIATH  PE3yJbTaThl  BBIMOJHEHHOTO  (PU3MYECKOrO  OIbITa
(9KCTIEpUMEHTA, UCCIICIOBAHMUS, POCKTA);

MOHUMATH ¥ UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHAHON U MHAUBHIYaTbHOW PabOTHI MPU
pelIeHUH KOHKPETHON (pu3HUecKoi MpoOIeMbl;

NPUHUMATH [T COBMECTHOW JIEATEIHHOCTH, OPTraHW30BHIBATH JCUCTBHA IO €&
JOCTYIKEHUIO: PACIIPEISNIATh POJIH, 00CYKIaTh MPOIECCH U PE3yJIbTaThl COBMECTHOM
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

BBITIOJHATh CBOKO YacTh PaOOTHI, JOCTUTAs KA4eCTBEHHOTO pe3yibTara IO CBOCMY
HAIPABICHUIO U KOOPAUHUPYS CBOU JCUCTBUA C APYTUMU YJICHAMH KOMAaH/IbI,
OILICHMBATh Ka4YECTBO CBOETO BKJIAJa B OOIIUI MPOIYKT [0 KPUTEPHSIM, CAMOCTOSITEIILHO
c(hOpMYyIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJIBHBLIC y‘leﬁﬂble JelcTBUS

Camoopranusanus:

BBISIBJISATH IPOOJIEMBI B dKU3HEHHBIX U YUEOHBIX CUTYAIUSX, TPEOYIOIIMX Ui peICHHs
(bu3nUecKux 3HaHUMH;

OpPUEHTHPOBATHCSI B PA3IMYHBIX MOAXO0JAX MPUHATHS peHIeHuN (MHIMBUAYaAJIBHOE,
INPUHITHE PELLIEHUs B TPYIIE, IPUHATHE PELICHUH IPyNIoi);

CaMOCTOSITEJIFHO COCTaBJIATh AJTOPUTM peIIeHUs (PU3MUECKOW 3afaud WM IUIaHa
UCCIICIOBaHMsl C Y4ETOM MMEIOLIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEM,
apryMEHTUPOBATh MPEIJIara€Mble BApUAHThI PEIICHU;

Jienath BbIOOpP 1 OpaTh OTBETCTBEHHOCTH 3a PEIICHNUE.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:

JlaBaTh a/IEKBaTHYIO OIIEHKY CUTYallUH U IpeiaraTh IaH e€ H3MEHEeHMUS,

OOBSICHATH PUYMHBI TOCTHKEHUS (HEAOCTHKEHHSI) pe3yJIbTaTOB JIEATEIbHOCTH, JaBaTh
OLICHKY TPHUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTHUBBI B JIEATEIHHOCTh (B TOM YHCIIE€ B XOJ1 BBHIMOJIHEHUS (HU3HUECKOTO
UCCJIEIOBaHMSI WMJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, H3MEHHUBIIMXCS
CUTYallUi, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3yiIbTaTa eI U YCIOBUSIM;

CTaBUTb ce€0s1 HA MECTO APYrOro YeJIOBEKa B XOJE CIOPa WM JUCKYCCUU HA HAyYHYIO
TE€My, IOHMMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY APYroro;

IpU3HaBaTh CBOE MpaBO Ha OIMIMOKY NpU pEUIeHHH (QHU3UYECKUX 3aJad Wid B
YTBEPKACHUIX HA HAYYHBIE TEMBI M TaKOE K€ IIPaBO JPYroro.

IMPEJIMETHBIE PE3YJIBTATDBI



K xonny oOyueHuss B 7 KJjacce mpeIMeTHbIE pPe3ylbTaTbl HA 0A30BOM YPOBHE JOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

UCTIONIb30BAaTh TOHATHS: (U3MYECKHE W XUMHUYECKUE SIBICHUS, HaOIOAEHHeE,
9KCIICPUMCHT, MOJCJIb, T'MIIOTC3a, CAMHUIIbL (1)I/I3I/I‘-I€CKI/IX BCJIMYMH, aTOM, MOJICKYJIA,
arperaTHble COCTOSIHUSI BellecTBa (TBEPAOE, KHUIKOE, Ta3000pa3HOe), MEXaHUYECKOe
JBIDKCHWE  (paBHOMEpPHOE, HEPaBHOMEpPHOE,  MPSIMOJMHEHHOE),  TPaeKTOpHs,
paBHOJEHCTBYIOIIAs cuia, Jaedopmanus (ympyras, IMJIacTHYecKas), HEBECOMOCTb,
COOOILAOIIMECS COCYIbI;

pa3nuyath sBieHus (quddy3usi, TEIUIOBOE BUKCHIE YaCTHUI] BEIECTBA, PABHOMEPHOE
JIBIDKEHUE, HEPAaBHOMEPHOE IBM)KEHUE, MHEPLHUs, B3aUMOJICHCTBHE Tell, paBHOBECHE
TBEPABIX TEJ C 3aKPEIIEHHON OCBIO BpPAICHUS, llepeiada IaBIeHHUs TBEPABIMU TEIaMH,
KHUIKOCTSIMH M Tra3amu, aTrMoc(epHOE [aBlICHHE, IUIABaHWE TeJl, NPEBpAILCHHS
MEXaHWUYCCKOU 3HepFI/II/I) 10 OIIMCAHHIO UX XaPAKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE,

pacrno3HaBaTh MPOSBIIEHUE U3YYEHHBIX (DU3HUECKUX SBJICHUN B OKPY)KAIOIIEM MHpE, B
TOM 4YUCJIIC (1)I/I3I/I‘~I€CKI/IC SABJICHUA B IPUPOAC: IPUMCPbI ABMXXCHHUA C pPa3JIMYHBIMU
CKOPOCTSMHU B JKMBOW W HEXHBOW INPHPOJE, NEHCTBHE CWIBI TPEHHS B IPUPOJE U
TEXHHKE, BIMSHHE aTMOC()EPHOro JaBICHUS Ha >KUBOW OpraHM3M, IUIaBaHUE PbIO,
pbhlYaryd B TeJie YeIoBEKa, MPHU 3TOM IEPEBOJIUTH MPAKTHUUECKYIO 3a7ady B YUEOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKN) (PU3HUECKUX SBICHUH;

OIMUCBIBATH U3YYCHHBIC CBOMCTBa TEN U (i)I/ISI/ILIeCKI/IC SABJICHUS, UCIIOJIb3YA (1)I/I3I/I‘I€CKI/I€
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTH BEIIECTBA, BPEMsl, MyTb, CKOPOCTb, CPEIHSsS
CKOpOCTb, CHJIa YIIPYTOCTH, CHJIA TSXKECTH, BEC Tella, CUIla TPEHUsI, AaBleHHe (TBEPAOTO
Tesa, >KUIKOCTH, Tasa), BBHITAJIKMBAIOLIAs CUJIa, MeXaHWYeckas padoTa, MOIIHOCTb,
€40 Cujibl, MOMCHT CHIJIBI, KOS(b(i)I/IHI/IeHT ITOJIE3HOT'O HeﬁCTBHﬂ MEXAaHU3MOB,
KHHETHYCCKAass W IIOTCHIIHMAJIbHAas1 BHGPFHH), IIpu ONHMCaHHUU IIPAaBHUJIIBHO TPAaKTOBATb
(bu3nUecKnit CMbICI UCOIb3yEMBbIX BETMUUH, UX 0003HAUEHUS U €TUHUILIBI PU3NIECKUX
BEJIMYMH, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIIME JAaHHYIO (DU3MYECKYIO BEIMYHHY C
JpPYTMMH BEJIMYMHAMM, CTPOUTH IpadUKH HM3YyYEHHBIX 3aBHUCHUMOCTEH (U3NYECKUX
BEJIMYHH;

XapaKTEpHU30BaATh CBOMCTBA TCI, (1)I/I3I/II-IGCKI/Ie SABJICHUS U ITPOLECCHI, UCITIOJIb3Ys ITpaBuiia
CJIO’KEHUS CHJI (B/10JIb OJIHOM mpsiMoit), 3akoH ['yka, 3akoH [lackais, 3akoH Apxumena,
NpaBUJIO paBHOBecHs pblyara (OJ0Ka), «30JI0TO€ TMPaBUIO» MEXaHUKH, 3aKOH
COXpaHEHMsSI MEXaHWYECKOW >HEpPruM, MpU 3TOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHa U 3allMChIBATh €0 MaTEMAaTUYCCKOC BBIPAKCHHUE,

OOBICHSATH (1)I/ISI/ILI€CKI/IG SABJICHUSA, IPOLUECCHI 1 CBOICTBa TECJI, B TOM YUCJIE U B KOHTCKCTC
CI/ITyaI_[I/II\/'I IMPAKTUKOOPUCHTUPOBAHHOI'O XapakTepa: BBISIBJIATDH IMPUYNHHO-
CJIEZICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 1—2 JIOTHYECKUX I1aroB ¢ OMopoil Ha 1—
2 U3y4YEHHBIX CBOWCTBA (PU3MUECKUX SABJICHUH, (U3NYECKHX 3aKOHA WU
3aKOHOMEPHOCTH;

pemath pacuéTHble 3amayd B 1-2 1eiCTBHA, HWCHONB3YSd 3aKOHBI U (POPMYIIBL,
CBSI3BIBAIOIIME (PM3HUCCKHE BEJIMYMHBI: HA OCHOBE aHAJIN3a YCIOBUS 33/1a4H 3aITUCHIBATH
KpPaTKOE YyCJIOBHE, MOJICTABIATh (U3MYECKHE BEIMYMHBI B (POPMYNIBI M MPOBOAMTH
paC‘-IéTBI, HaxXOJUThb CIIPABOYHBLIC HOAaHHBIC, HCO6XOILI/IMI:IG oJig pelICHUA 3aady,
OLICHUBATh PEATUCTUYHOCTD MOTYYCHHOH (PU3HUECKON BETUYMHBI;



pacrio3HaBaTthb MpoOIeMbl, KOTOPBIE MOYKHO PEIIUTh IPU MOMOIIHN (PU3HUECKUX METOIOB,
B ONMCAHUU HCCIIEAOBAaHMS BBIICIATh IPOBEPSIEMOE IPEAINONIOKEHHE (THIIOTE3Y),
pa3nnyaTth ¥ WHTEPIPETHUPOBATH NOJYUYECHHBIH pE3ysbTaT, HAXOIUTh OIIMOKH B XO€
OIbITA, JIEJIATh BBIBOJIBI 110 €70 PE3YIbTaTaM;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NYECKUX CBONCTB
Tes:  (OPMYIHMPOBATH TPOBEPSIEMbIe MPEANONIOKEHUs, COOMPAaTh YCTAaHOBKY U3
IPEJI0KEHHOT0 000PYA0BaHUs, 3alIUChIBATh X0/ OIbITAa U (POPMYIUPOBATH BHIBOJIBL;
BBIIOJIHATH IPSIMbIE U3MEPEHUS PACCTOSIHUS, BPEMEHHU, MAcChl Tela, 00bEMa, CUIIbI U
TEeMIIepaTypbl C UCIOJb30BAaHMEM AHAJIOTOBBIX U LU(POBBIX NMPUOOPOB, 3alHUCHIBATH
IIOKa3aHUs IpUOOPOB C y4ETOM 3aJJaHHOM aOCOIIOTHOM MOrPEIHOCTH U3MEPEHUN;
IPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOW (DPM3MYECKOI BEIMUYUHBI OT JAPYroH ¢
HCIIOJIb30BaHUEM IPSMBIX U3MEPEHUH (3aBUCUMOCTH IIyTH PAaBHOMEPHO JBUKYLIETOCS
TeJa OT BPEMEHU JIBUKEHUS TeJla, CHUJIbI TPEHUSl CKOJIbKEHUSI OT Beca Teja, KauecTBa
00pabOTKM TOBEPXHOCTEH Tel M HE3aBUCHUMOCTU CWJIbl TPEHHUS OT IUIOLaau
COIIPUKOCHOBEHUS TE€J, CUJIbl YIPYIOCTH OT YAJUHEHHUs NPYXKHUHbI, BbITAJIKUBAIOLIEH
CHIIBI OT O00BbEMa TOTPYKEHHOH 4YacTh Tella M OT IUIOTHOCTU JKUAKOCTH, €€
HE3aBUCHMOCTH OT IUIOTHOCTH Teja, OT TIIyOWHBI, HA KOTOPYIO MOTPYKEHO TeJo,
YCIOBUH MJaBaHUS TeJ, YCJIOBHHM paBHOBECUS pblyara M OJIOKOB), y4acTBOBaTb B
IUIAaHUPOBAaHUM y4eOHOro HCCIelOBaHUsA, COOMpaTh YCTAHOBKY M  BBINOJIHATH
U3MEpEeHus, cenys MPeIOKEHHOMY IUIaHy, (PUKCHPOBATh PE3yJbTAThl MOy4YECHHON
3aBUCUMOCTH (PU3MUECKUX BEIMYMH B BUJIE IPEAJIOKEHHBIX TaOIUIl ¥ rpauKOB, 1e1aTh
BBIBO/JIbI 110 pPE3YJIbTaTaM UCCIIEIOBAHMS;

IPOBOAUTH KOCBEHHBIE H3MEpPEHUs (PU3NYECKHX BEIUYUH (IUIOTHOCTh BEIIECTBA
KUAKOCTHU W TBEPAOrO TeNa, CWJIA TPEHHUS CKOJIBXKEHHUS, JaBJIEHUE BO3/1YyXa,
BBITAJIKMBAIOIIAs CHWJIA, JCHCTBYIOLIAs Ha MOTPYKEHHOE B KHUAKOCTb TEJO,
KOA((UIMEHT MOJIE3HOTO JEHCTBHUS MPOCTHIX MEXAHU3MOB), CIEAysd MPEI0KEHHOU
MHCTPYKIMU: IIPU BBINOJIHEHUN U3MEPEHUI COOMPATh SKCIIEPUMEHTANIbHYIO YCTaHOBKY
Y BBIUUCIIATH 3HAYEHUE NICKOMOM BEJIIMUMHBL,

coOnrofarh TMpaBujia TEXHUKUM O€30MacHOCTH TIpu pabore ¢ 1ab0paTOpHBIM
o0opynoBaHueM;

yKa3bIBaTh MPHUHIMIMBI JEHCTBUS TpUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, JTUHAMOMETP, COOOIIAIOIINECS COCY/Ibl, OAPOMETp, phluar, MOJBMKHBIN U
HETOABIKHBIN OJIOK, HAKIIOHHAS TUIOCKOCTh;

XapakTepu3oBaTh MPUHIUIBI JEHCTBUS HW3YYEHHBIX MPUOOPOB U TEXHUYECKHX
YCTPOMCTB C OMOpOM Ha WX OMHMCAHUA (B TOM YHCIE: MOAIIUIHUKUA, YCTPOHCTBO
BOJIONIPOBO/A, THAPABIMYECKHI Mpecc, MaHOMETpP, BBICOTOMEp, MOPIIHEBOM Hacoc,
apeoMeTp), UCMONIb3ys 3HaHUS O CBOMCTBAX (PU3MUECKUX SIBICHUH M HEOOXOIUMBIE
¢du3nueckre 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOANUTH TPHUMEPHl (HAXOAUTH MH(MOPMAIMIO O TMpHUMEpax) MPAKTUYECKOTro
UCTIOJIb30BaHUS (PU3MUECKUX 3HAHUHM B TIOBCEJAHEBHOW XM3HM s OOecredeHus
0e30MacHOCTH TPH OOpalleHUH C NpUOOpaMH W TEXHUYECKUMH YCTPONCTBAMH,
COXpaHEHMsI 3/I0pOBbsI M COOJNIOAEHUS HOPM HKOJOTMYECKOTO IOBEACHUS B
OKpYXKarolleH cpee;

OCYILECTBIISITh OTOOP HMCTOYHUKOB HMH(popmauuu B VHTepHETE B COOTBETCTBHM C
3a/laHHBIM TIOMCKOBBIM 3alPOCOM, HA OCHOBE MMEIOLMXCS 3HAHUHI U ITyTEM CPAaBHEHUS



Pa3IMYHBIX UCTOYHHUKOB BBIAEIATh HHPOPMALIHIO, KOTOPAsl SIBJISAETCS IPOTUBOPEUUBON
WA MOXET OBITh HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPH BBHIIOJHEHUU YYeOHBIX 3a/laHMil HayyHO-TIONYJISIPHYIO JIMTEpaTypy
($U3nIECKOro coaepKaHus, CIPaBOYHbIE MaTepHalibl, pecypchl cetu IHTepHeT, BIaieTh
npuéMaMM KOHCIEKTHPOBAaHUS TEKCTa, IpeoOpa3oBaHUs HHPOpPMALUM W3 OJHOH
3HAKOBOU CUCTEMBI B IPYTYIO;

CO3/1aBaThb COOCTBEHHBIE KpaTKHE MUCbMEHHbIC M YCTHBIE COOOLIEHHUsS Ha OCHOBE 2—3
UCTOYHUKOB MH(opMaruu (Gu3n4ecKoro coaep kaHusi, B TOM YHUCIIe MyOJINYHO J1eNaTh
KpaTKhe COOOIICHUS O Pe3yJibTaTax MPOEKTOB MM YU4EOHBIX UCCIICAOBAHUH, IIPU ITOM
IPaMOTHO HWCHOJb30BAaTh M3YYCHHBIM MMOHATUHHBIA ammapaT Kypca (U3HKH,
COIPOBOKAATH BBICTYIIJICHUE NIPE3CHTALEN;

IIPYU BBIIIOJIHEHUU Y4YEOHBIX MPOEKTOB U MCCIENOBAHUM pacIpenessaTh 00S3aHHOCTH B
IPYIIE B COOTBETCTBUU C ITOCTABJICHHBIMU 3a/1a4aMH, CJIEAUTH 3a BBIIIOJIHEHUEM IUIaHA
JecTBUM, aJeKBaTHO OLIEHMBAaTh COOCTBEHHBIH BKJIAJ B JAEATENbHOCTb TIPYIIIHI,
BBICTPAMBaTh KOMMYHUKAaTUBHOE B3aMMOJICHCTBHUE, YUUTHIBAsI MHEHUE OKPYKAIOIUX.

K kxonny oOyuenus B 8 kJjacce mpeiMeTHbIE pe3yJbTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTb Y OOYUAIOIIMXCS YMEHUI:

WCIIOJIH30BaTh TMOHSTHUS: Macca U pa3Mephbl MOJEKYJ, TEIJIOBOE JIBH)KCHHE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSIHUS BEIECTBA, KPUCTAJUIMUECKUE U aMOp(HBIC Tena,
HACBIIIICHHBIA U HEHACBIIIEHHBIN Map, BIAKHOCTh BO3yXa, TEMIIEpATypa, BHYTPEHHSS
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIN AJIEKTPUUYECKUN 3apsil, IIEKTPUUECKOE
10JIe, TPOBOHUKH U TUDJIEKTPUKH, TIOCTOSIHHBIN JIEKTPUUECKUI TOK, MATHUTHOE TI0JIE;
pasznuyath SBJIEHMS (TEIUIOBOE pacCUIMpEHUE U C)KaTue, TeIulonepenada, TEIIOBOE
paBHOBECHE, CMayuBaHHME, KaNWUIAPHbIE SBJICHUS, MCHApEeHHe, KOHJIEHCAlIUs,
IJIaBJICHUE, KpucTamm3anuss  (OTBepJeBaHue), KUIIEHWe,  TeIulonepenaya
(TeTUIONPOBOTHOCTh, KOHBEKIIHS, W3JIYYCHHE), AJICKTPU3alUs TeJ, B3aUMOJCHCTBUE
3apsiioB, JACHCTBHUS AJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHWE, B3aMMOJICHCTBUE
MarHuTOB, JACHCTBME MAarHUTHOTO IOJS HA MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHas
WHAYKIUSA) 1O OINUCAaHUID MX XapaKTEpPHBIX CBONCTB M HA OCHOBE OIBITOB,
JEMOHCTPHUPYIONTUX JaHHOE (PU3NIECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHNE W3YYCHHBIX (PU3NYECKUX SBICHUIA B OKPYXKAIOIEM MHUPE, B
TOM 4Hciie (u3nyeckue SBICHUS B TMPUPOJE: TMOBEPXHOCTHOE HATHKCHHE W
KaMmUIIpHBIC SIBIICHUS B TPUPOJE, KPUCTALUIBI B Tpupojne, u3nydeHue CouHila,
3aMep3aHue BOJIOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHeEra,
DIIEKTPUYECKHUE SBJICHUS B aTMOC(Epe, DIEKTPUIECTBO )KUBBIX OPraHU3MOB, MATHUTHOE
noJie 3emiiu, Apeiid MoI0CoB, poJib MATHUTHOTO MOJIS JUISl )KU3HH Ha 3emiie, OJIspHOe
CHUSHHE, TIPH DTOM TIEPEBOAWTH TNPAKTHYECCKYIO 3aJadyy B Y4YEOHYIO, BBIICTATH
CYIIIECTBEHHBIE CBOMCTBA (MIpU3HAKU) PUINUECKUX SIBICHUM;

OTMCHIBAaTh U3yUYEHHBIE CBOMCTBA TE U (PU3UUYECKUE SBICHUS, UCTIONB3Ys (PU3UICCKUE
BENIMYMHBI (TEeMIlepaTypa, BHYTPEHHsISI JHEpPrus, KOJUYECTBO TEIUIOTHI, YyAEIbHas
TEIJIOEMKOCTh ~ BEIIECTBA, YJelbHAs TEIUIOTAa IUIABJIICHMS, YJAEJbHAas TeIioTa
napooOpa3oBaHus, yIelbHAs TEIUIOTAa CrOPaHUsI TOTUTMBA, KOA(DQPHUIMEHT IOJIE3HOTO
JNENCTBUS TEIJIOBOM MAaIllMHBI, OTHOCHUTEIbHAS BIAXXHOCTh BO3]yXa, 3JEKTPUUECKUN
3apsii, CHJIa TOKA, AJIEKTPUUECKOE HAIIPSKEHUE, COMPOTUBIICHUE TPOBOIHUKA, YIETbHOE
COTMPOTHBIICHUE BEIIECTBA, pab0Ta U MOIIHOCTH IEKTPHUECKOTO TOKA), MPU OMMHCAHUN
MPAaBUJIbHO TPAKTOBaTh (U3UYECKUN CMBICT UCMOJIb3YEMbIX BEJIMYMH, 0003HAYEHUS U



eIUHUIIBI (U3MYECKUX BEJIMYMH, HAaXOAUTh (OPMYIBI, CBS3BIBAIONINE JTaHHYIO
GU3HYECKYI0 BEIMYUHY C JAPYTUMU BEIHMYMHAMHU, CTPOUTH TpadUKH HM3yYCHHBIX
3aBUCHUMOCTEHN (PU3NYCCKUX BEIUUHH;

XapaKTepU30BaTh CBOMCTBa Tel, (pU3WMYECKHe SBICHHUS M TMPOIECCH, HCIONb3Ys
OCHOBHBIC TIOJIOKCHHSI MOJICKYJISIPHO-KUHETUYECKOH TEOpUHM CTPOCHUS BEIECTBa,
MIPUHITUIT CYTIEPIIO3UIIMH TT0JIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPaHCHHMsI 3apsia,
3akoH OMa /i ydacTka 1enu, 3akoH Jlxxoyns—Jlenna, 3akoH coXpaHeHus SHEPTUH, TTPU
ATOM J1aBaTh CIOBECHYIO ()OPMYIHMPOBKY 3aKOHA M 3aMHUCBHIBATH €r0 MaTEMaTHYECKOE
BBIPQKCHHE;

OOBSACHATh (PU3MYECKHE TPOIECCHl W CBOMCTBA TN, B TOM YHCIE€ M B KOHTEKCTE
CUTYalluil MPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBIBIATH IPUUYUHHOCIIEACTBEHHbBIE
CBSI3H, CTPOUTH OOBsICHEHHE U3 1—2 TOTMYECKUX IIaroB ¢ OMopoil Ha 1—2 M3y4eHHBIX
CBOMCTBa (PU3UYECKUX SBICHUH, PU3NICCKUX 3aKOHOB HIIM 3aKOHOMEPHOCTEIH;

pemate pacuéTHble 3adauyd B 2-3 JEWUCTBUSA, HCIONB3YsA 3aKOHBI U (OPMYIIBL,
CBsI3BIBAOIIME (DU3NYECKHE BEIMYMHBI: HA OCHOBE aHAJIN3a YCIIOBHS 331a9H 3aIHCHIBAThH
KpaTKO€ YCIIOBUE, BBISBIATH HEJOCTATOK JIAaHHBIX [IJISl PEIICHUS 3a/Jayd, BbIOMpATh
3aKOHBI U POPMYIIBI, HEOOXOAUMBIE AJIs €€ pelIeHHs], IPOBOAUTH PACUEThI U CPAaBHUBATH
MOJTy4E€HHOE 3HauUeHUEe (PU3NYECKON BETUYHHBI C U3BECTHBIMU JAHHBIMU;

pacrno3HaBaTh MPOOJIEMBbI, KOTOPHIE MOYKHO PELITUTh IMPU ITOMOITH (PHU3NIECKUX METOIOB,
UCIIONIB3Ysl OMHMCAaHUE WCCJICAOBAHMS, BBIICIATH TMPOBEPSEMOE IMPEANOI0KEHHE,
OIICHUBATH MPABUIBLHOCTH TIOPSJIKA MPOBEICHUS UCCIIEI0OBAHUS, I€TIaTh BHIBOJIBI;
MPOBOANTH OMBITHI IO HAOMIOEHUI0 (PU3NYECKUX SBICHUN WM (PU3NYECKUX CBOHCTB
Ten (KamwUIApHBIE SIBJICHMS, 3aBUCHMOCTBH JIaBJIGHHUsSI BO3JyXa OT €ro o00béMma,
TEMIIepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U HATPEBAHMS MIPU U3IIYYEHHUH OT LIBETA
u3Ny4aronie  (Moriaomaroieil) MOBEpXHOCTH, CKOPOCTh HCMApeHHs BOJBI  OT
TEMIIEpaTypbl JKHJAKOCTH | IUIOMIAJAU €€ TIOBEPXHOCTH, OJJIEKTpHU3alds Tel |
B3aUMOJICCTBUE DJEKTPUUYECKUX 3aps0B, B3aUMOJECUCTBUE IMOCTOSHHBIX MarHUTOB,
BU3yaJlW3alisi MarHUTHBIX MOJIEW OCTOSIHHBIX MarHUTOB, AEMCTBUS MarHUTHOTO TOJIA
Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHWTA, CBOWCTBA 3JEKTPOABUTATEIIS
MOCTOSTHHOTO TOKa): (opMyaupoBaTh TpOBEpPsSEMbIE TPEANONIOKEHUs, COOUpaTh
YCTAaHOBKY M3 TMPEIJIOKEHHOTO OOOpYIOBaHHWS, OMHUCHIBATH XOJ[ OIbBITa |
(dbopMyITHUpOBaTh BHIBOJIBI;

BBITIOJTHSITh TPSIMBbIE U3MEPEHUsI TeMIIePaTypbl, OTHOCUTEIHLHON BIAXKHOCTH BO3IyXa,
CWJIBI TOKA, HANpPSDKEHUS C HCIOJIB30BAHMEM aHAJIOTOBBIX MPHOOPOB U JIaTYMKOB
bu3MYECKUX BENUYMH, CPAaBHHUBATh PE3YNIbTAaThl H3MEPEHUN C Y4ETOM 3aJaHHOMN
a0COIOTHON MOTPENIHOCTH;

MPOBOANTH MCCIIEOBAHUE 3aBUCHUMOCTH OJHOW (DM3UYECKOW BETUYHMHBI OT JIPYTod C
WCIIOJIb30BAHUEM TPSIMBIX M3MEPEHUN (3aBUCUMOCTH COMPOTHUBJICHUSI MPOBOJIHUKA OT
€ro JIJTMHBI, TUTOIIAJN TOTIEPEYHOTO CEYEHUS W YJEIHHOTO COMPOTHUBIICHUS BEIIECTBA
MIPOBOJIHUKA, CHJIBI TOKA, UJIYILIETO Yepe3 MPOBOJHUK, OT HAMPSKEHUS Ha TIPOBOJHUKE,
UCCJIEIOBAHNE TOCIIEIOBATEILHOTO U MapauIeIbHOTO COEIMHEHUM MPOBOJHUKOB):
MJIAaHUPOBATh UCCIEAOBAaHUE, COOMPATh YCTAHOBKY M BBIMIOJHATH U3MEPEHUS, CICIys
MIpeIOKECHHOMY TUIaHy, (PUKCHpOBATh Pe3yJbTaThl TOJYICHHOW 3aBUCUMOCTH B BHJIC
TaOJIUIl ¥ TpaUKOB, IeTaTh BEIBOJBI 0 PE3yIbTaTaM UCCIICIOBAHUS;

MIPOBOJIUTh KOCBEHHBIC M3MEPEHUs! (DU3MYECKUX BENMYMH (yIENbHAs TEIUIOEMKOCTh
BEIIECTBA, CONMPOTUBJICHUE MPOBOJHUKA, PA00Ta U MOIIHOCTH AJIEKTPUYECKOTO TOKA):



IUIAHUPOBaTh M3MEpPEHMs, CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY, CIEAys
IPEJJI0KEHHON MHCTPYKLMU, U BBIYUCIIATh 3HAUEHNUE BEIMUNHBI,

coOuoaTh IpaBWja TEXHUKM Oe30macHOCTH Ipu pabore ¢ JabopaTOpPHBIM
000pyI0BaHUEM;

XapakTepu30BaTh MPUHIUIBI JCHCTBHS HW3YYEHHBIX MPHOOPOB W TEXHUYECKHX
YCTPOMCTB € ONOPOM HAa MX ONMCAHMS (B TOM YHCJE: CHCTEMA OTOIUIEHHUS JIOMOB,
TUTPOMETp, MapoBas TypOWHA, aMIepMeTp, BOJBTMETP, CUETUMK 3IIEKTPUUYECKON
SHEpPruH, HJIEKTPOOCBETUTENbHBIE NPUOOPHI, HArpeBaTeNbHbIE 3JIEKTPOIPUOOPHI
(mpuMepbl), 3JIEKTPUYECKHE NPEJOXPAHUTENH, DSJIEKTPOMArHUT, 3JEKTPOJBUIATEID
MOCTOSIHHOTO TOKAa), HCHOJb3ysd 3HAaHUS O CBOMCTBAaX (PU3MYECKHX SBICHUH U
Heo0Xo1uMble GU3NUECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUYECKHUE YCTPOMCTBA M HW3MEPUTENBHBIE MPUOOPHI 1O
cXeMaM M CXEMaTH4YHBbIM PUCYHKaM (JKHIKOCTHBII TEpMOMETp, TEPMOC, ICUXPOMETD,
TUTPOMETp, ABUraTellb BHYTPEHHETO CTrOpaHMsl, 3JEKTPOCKOI, PEOcTar), COCTaBIISATh
CXEMBbI 3JIEKTPUUYECKUX LIETIeH C MOCIEeI0BAaTeNbHbIM U NapauIeIbHbIM COEIUHEHUEM
3JIEMEHTOB, pa3jnyas yCcJIOBHbIE 0003HAYEHMsI 3JIEMEHTOB AJIEKTPUUECKUX LIENel;
NPUBOANUTH TPUMEPHl (HAXOAWTh HH(OpPMAIMIO O TMpHUMEpax) MPAKTUIECKOTO
UCIOJIb30BaHUS (PU3MUECKUX 3HAHUM B IIOBCEJAHEBHOW XM3HM A obOecredeHus
0€30I1aCHOCTH MpH OOpalleHud ¢ NpudOpaMu U TEXHUYECKUMH YCTpOicTBaMu,
COXpaHEHMsI 370pOBbsi M COOJIIOIEHHUS HOPM OSKOJOTMYECKOIO IOBEIACHHS B
OKpYKaroIlei cpese;

OCYILECTBIIATh MOMCK HHPOpMaLUU pu3nueckoro coaepkanus B IHTepHere, Ha OCHOBE
UMEIOUINXCA 3HAHUW M MyTEM CpaBHEHMS JIOTOJIHUTEIBHBIX HCTOYHHUKOB BBIIEISATH
UH(POPMALINIO, KOTOpas SBJISETCS IPOTUBOPEUNBOM MM MOXKET OBITh HEJOCTOBEPHOM;
MCIIOJIb30BaTh NIPU BHINOJHEHUHM YYEOHBIX 3a/laHUN HAYYHO-TIOMYJISIPHYIO JINTEPATypy
(bu3MUecKoro coaepxKaHus, ClipaBOYHbIe MaTepHalibl, pecypchl ceTu IHTepHeT, BialeTh
npuéMaMM KOHCHEKTHPOBAaHHUS TeKCTa, NpeoOpa3oBaHUS HHPOpPMALMM W3 OJHOMN
3HAKOBOM CHUCTEMBI B JIPYTYIO;

co3/laBaTh COOCTBEHHbIE NHHCbMEHHBIE M KpaTKHe YCTHBIE COOOLIEHHs, 00o00Imas
MH(OPMALIMIO U3 HECKOJbKUX HCTOYHMKOB (PU3UYECKOrO COAEpKAHMS, B TOM 4YHCIIE
nyOIMYHO  TPENCTaBISITH  Pe3yiabTaTbl MPOEKTHOM WM  HCCIENOBATEIbCKOMN
JEATENIBHOCTH, MPU 3TOM T'PaMOTHO MCIOJb30BaTh W3YYEHHBIN MOHATHMHBIN anmapar
Kypca (pU3MKH, COMPOBOXK/JIATh BHICTYINICHHE MTPE3EHTAIEH;

OpU BBIOJHEHUH YYeOHBIX IPOEKTOB W HCCIEIOBAHUN (PU3NUECKUX MPOIECCOB
pacrpeensaTh 00S3aHHOCTH B IPYyIIE B COOTBETCTBUU C IOCTABJIEHHBIMU 3aJadyaMu,
CIIEIUTh 3a BBINOJHEHHEM IUIaHa JEHCTBUH M KOPPEKTHUPOBaTh €ro, ajaeKBaTHO
OLICHUBaThb  COOCTBEHHBIM BKJaJ B  JIEATENBbHOCTh  TPYINIbI, BBICTPaUBATh
KOMMYHHKaTHBHOE B3aHMO/ICHCTBHE, IPOSIBIISASL TOTOBHOCTD Pa3peliaTh KOH(IUKTHI.

K xonny oOyuenus B 9 kJjacce mpeIMeTHbIE pe3yiabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
OTpaXkaTb CHOPMUPOBAHHOCTH Y OO YJAFOIIIMXCSI YMEHUM:

UCIIOJIb30BaTh TMOHATHUS: CHUCTEMa OTCYE€Ta, MaTepHalibHash TOYKa, TPACKTOPUS,
OTHOCHUTEJIbHOCTh MEXaHHUYECKOI0 JIBMXKEeHUs, nedopmanus (yrnpyras, miacTH4eckas),
TPEHHE, LEHTPOCTPEMUTENBHOE YCKOPEHHME, HEBECOMOCTb M IEpPErpy3kH, LEHTP
TSOKECTH, a0CONIOTHO TBEPIOE TEJO, LEHTP TSKECTH TBEPAOTO Tejia, paBHOBECHE,
MEXaHW4YeCKne KojiedaHWsi W  BOJHBI, 3BYK, MHQpPa3ByK U  yIbTPa3BYK,
3JIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTH U



JAIbHO30PKOCTh, CIEKTPhl HCIYCKaHWsS W TOINIOHIeHMs, anb(da, Oera- M ramma-
U3JTy4EHUs], U30TOIBL, IZIEpHAsl YHEPIeTHUKaA;

pa3iuyath SBJICHUS (PaBHOMEPHOE U HEPaBHOMEPHOE MPSMOJIMHEHHOE IBUKECHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JIBIKEHHE, CBOOOIHOE MaIeHUE TN, PABHOMEPHOE
JBWKEHHE 10 OKPYKHOCTH, B3aUMOJEHUCTBUE TEJ, PEAKTUBHOE JIBH)KCHHUE,
Kosie0aTesIbHOE JIBIDKEHHUE (3aTyXalolllie U BBIHYXKJEHHBIE KoJieOaHUs), pPE30HAHC,
BOJIHOBOE JBW)KEHHE, OTPaXXEHUE 3BYKa, MPSMOJIMHEHHOE pPACIPOCTPaHEHUE,
OTpaXEHHE U IIPEJIOMIIEHUE CBETA, [I0JJHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3JI0KEHUE
0eroro cBera B CIEKTP M CJIOXKEHHE CHEKTPAJIbHBIX I[BETOB, AMCIEPCUS CBETa,
€CTECTBEHHAsl PaIMOAKTUBHOCTb, BOSHUKHOBEHHE JIMHEWYATOTO CIIEKTPa U3ITYUECHHUS ) 10
OINMCAHUIO UX XapAKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOLINX JaHHOE
(duznyeCcKoe SIBJICHUE;

pacrno3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3NYCCKUX SIBJICHUN B OKPY)KArOIIeM MHpPE (B
TOM 4YHclie (PU3HYSCKUE SBIICHUS B TPUPOJIC: MIPHIMBEI U OTJIUBHI, JIBIDKCHUE TUIAHET
ConHe4yHOM cUCTEeMbl, PEaKTUBHOE JIBUIKEHHE KUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHUE, CEHUCMUYECKHME BOJHBI, LlyHAMH, 3XO, I[BE€Ta Tel,
ONTUYECKHE SBJICHUS B  TNPUPOJAE, OWOJOTHYECKOE  JEeHCTBHE  BUAUMOTO,
yIBTPapUOIECTOBOIO M PEHTTEHOBCKOTO H3JIYYCHUH, €CTECTBEHHBIM DPaTUOAKTHBHBIN
dboH, KOCMHUYECKHE JIy4d, PAAUOAKTUBHOE W3JIyYCHHUE TMPUPOIHBIX MHUHEPAJIOB,
NEeICTBUE PaIMOAaKTUBHBIX M3IYYEHUI HAa OPraHU3M 4eJoBeKa), IPU 3TOM MEePEBOIUTH
MPaKTUYECKYIO0 3a/ladyy B y4eOHYIO, BBIJCISTH CYIIECTBEHHBIE CBOWCTBA (MPU3HAKH)
(bu3NYECKUX SIBICHUM;

ONMCHIBATh U3yUYEHHbIE CBOMCTBA TEI U (PU3NYECKHUE SBJICHUS, UCIIONIB3YS (PU3NUECKUE
BEITMYMHBI (CPEeIHsIST M1 MTHOBEHHAs CKOPOCTh Teja MPU HEPAaBHOMEPHOM JIBHIKCHHH,
YCKOpEHHE, MepeMelIeHre, MyTh, YIJIOBasg CKOPOCTh, CHJIAa TPEHUs, CUJIa YIOPYTOCTH,
CUJIa TSKECTH, YCKOpPEHHE CBOOOIHOTO TMAaJCHHsI, BEC Tella, UMITYJIbC Tela, UMITYIbC
CWJIbI, MEXaHUYecKasi paboTa U MOIIHOCTb, MOTEHIIMAJIbHAS HEPIUs Teja, MOJAHIATOIO
HaJ[ IOBEPXHOCTHIO 3€MJIH, TOTCHIIMAIBHAS SHEPTHS CKATON MPYKUHBI, KHHETUYECKAs
SHEPrus, MOJHAsg MEXaHUUYECKasi YDHEPTHsl, IEPUO] U YacToTa KoJeOaHU, ITUHA BOJHBI,
TPOMKOCTh 3BYKa U BBICOTA TOHA, CKOPOCTh CBETA, MMOKA3aTENb MPETOMIICHHUS CPEJIbI),
MIPU OMMCAHWU TPABWIBHO TPAKTOBATh (PU3MUECKHI CMBICT UCIOJIB3YEMbIX BEIHYHH,
0003HaYCHHSI U €IUHUIIBI (PU3NYECKUX BEIMYWH, HAXOAUTH (DOPMYIIBI, CBI3BIBAIOIINE
JTaHHYI0 (U3UUYECKYIO BETUYHHY C IPYTUMH BEJTMUYUHAMU, CTPOUTH TPpaUKH U3YIEHHBIX
3aBUCHUMOCTEN (PU3NYECKUX BEITUUHH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3NUECKHE SBICHUS U MPOLECCHI, UCTIONB3YS 3aKOH
COXpPAHEHHUs HHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS, MPUHLHUI CYNEPHO3ULIUHU CHUII,
MPUHLINI OTHOCUTeNbHOCTH ["anuies, 3akoHsl Hpl0TOHA, 3aKOH COXpaHEeHUs HMITYJIbCa,
3aKOHBl OTPa)K€HUS U TMPEJIOMIIEHUS CBETa, 3aKOHbl COXpPaHEHUs 3apsAOBOrO M
MacCCOBOT'O YHCEJI TPH SAJIEPHBIX PEAKIIHSIX, IPU ITOM JIaBaTh CJIOBECHYIO (OPMYITHUPOBKY
3aKOHA U 3aIllUChIBATh €r0 MATEMATHUYECKOE BBIPAXKEHUE;

OO0BSCHATh (PU3MYECKHE MPOIECCHl U CBOMCTBA TEJ, B TOM YHUCIEC M B KOHTEKCTE
CUTyallMii  MPaKTUKOOPUEHTUPOBAHHOTO  XapakTepa:  BBISBIATh  MPUUYUHHO-
CJICICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHNUE U3 2—3 JTIOTUYECKHX IIIaroB ¢ OMOPOi Ha 2—
3 WU3YyYECHHBIX CBOWCTBA (U3MYECKUX SBICHUM, (PU3NUECKHX 3aKOHOB WJIH
3aKOHOMEPHOCTEH;



pelaTh pacuéTHbIE 3a1a4M (ONHUPAIOLIUECS Ha CUCTEMY U3 2—3 ypaBHEHUI ), UCIIONb3Ys
3aKOHBl M (HOpMysbl, CBsI3bIBarOLIME (PU3UYECKHE BEJIMYMHBI: HAa OCHOBE aHalu3a
YCIOBHS 3a/layd 3alKChIBaTh KPaTKOE YCJIOBHE, BBIABIATH HEIOCTAIOIINE WIIH
U30BITOYHBIE JTAaHHBIC, BHIOMPATh 3aKOHBI U (POPMYIIBI, HEOOXOAUMBIC AJISI PELICHUS,
OPOBOJIUTH PAaCUY€Thl U OLICHWBAaTh PEATUCTUYHOCTh IIOJIYYEHHOTO 3HAYEHUs
(bu3n4eCcKOil BETUUNHBL;

pacrio3HaBaTh Mpo0IeMbl, KOTOPbIE MOKHO PEIINTh IPU MOMOLIH (PU3HUECKUX METOJIOB,
UCMONb3Yysl OIMCAaHHWE MCCIEOBAHUSA, BBIJCIATh IPOBEPSIEMOE IPENIOJIOKEHHUE,
OLICHUBATh MPABUIBHOCTh MOPSAKA HPOBENCHUS HCCIEAOBAaHUS, IeNaTh BBIBOJHI,
UHTEPIPETHPOBATH PE3YNIbTAThl HAOIIOIEHUH U OIBITOB;

IPOBOJUTH OMBITHI MO0 HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NIECKUX CBOHCTB
Tes (M3y4eHue BTOPOro 3akoHa HpIOTOHA, 3aKOHA COXpaHEHHS YHEPTUH, 3aBHCUMOCTh
nepuojia KojaebaHuil NpyKMHHOTO MasgTHUKA OT MacChl rpy3a U sKECTKOCTH IPY>KUHBI U
HE3aBUCUMOCTb OT aMIUIUTYAbl MAJIBIX KOJeOaHHH, MPAMOIMHENHOE paclpoCTpaHEeHHE
CBETa, pa3jIoKeHHe OENIOro CBETa B CIEKTP, U3YUYEHUE CBOMCTB H300paKEHUS B TNIOCKOM
3epKajie U CBOWCTB M300pa)keHUs MpeAMeTa B coOuparoled JuH3e, HaOJIoJAeHHe
CIUIOIIHBIX ¥ JIMHEHYaTBhIX CIEKTPOB M3JIyYEHHs): CaMOCTOSITEIbHO COOUpPATh
YCTAHOBKY M3 H30BITOYHOro Habopa 00OpylOBaHMS, ONUCHIBATh XOJ OIBITA M €ro
pe3yabTaThl, (GOPMYITHPOBATH BHIBOKI;

IPOBOJIUTH IPU HEOOXOAMMOCTU CEPUI0 MPSMBIX H3MEPEHUH, OINpenenss cpenHee
3Hau€HUEe H3MepsieMOoN BeNIUYUHBl ((POKYCHOE pacCTOSIHHME COOMparoliel JUH3bI),
000CHOBBIBATH BHIOOP Crioco0a u3MepeHust (M3MEPUTENHHOTO MPUOopa);

NIPOBOJIUTH HWCCIICOBAHUE 3aBUCUMOCTEH (DU3MYECKHX BEIMYHWH C HCIOJIH30BAHHUEM
OPSAMBIX U3MEPEHUH (3aBUCUMOCTh ITyTH OT BPEMEHU NPH PABHOYCKOPEHHOM JIBUKEHUU
0e3 HauaJIbHOM CKOPOCTH, MepHoia KoineOaHU MaTeMaTHYeCKOr0 MasiTHUKA OT JJTMHBI
HUTH, 3aBUCHMOCTH yTJIa OTPaXCHHUsS CBETA OT YIJIa MaJeHUs M yria MpeIOMIICHHUS OT
yIiia MajieHus1): MJIaHUPOBaTh HMCCIEIOBAHUE, CAMOCTOSITEIbHO COOMpAaTh YCTaHOBKY,
(bUKCUpOBaTh pPe3yabTaThl MOJYYEHHOM 3aBUCUMOCTH (U3MYECKUX BEIWYMH B BUJE
TaOIUI U TpaUKOB, AeTaTh BEIBOBI 10 Pe3yJIbTaTaM UCCIEI0BaHMS;

IPOBOJUTH KOCBEHHBIE H3MEpEHUs (HU3UUYECKUX BEIUYMH (CpelHss CKOpPOCTh U
YCKOpEHHUE Teja MPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOIHOIO MaJeHUS,
KECTKOCTh MPYKUHBI, KOAP(PUIMEHT TPEHUS CKOJIbKEHHUS, MEXaHW4yecKas paboTa H
MOIITHOCTb, YaCTOTA U IMEPHO/I KOJIeOAHNIH MaTEMAaTUIECKOTO U IPY>KUHHOTO MasITHUKOB,
ONTHYECKas cuja coOuparolmel JHMH3bI, pPaJuOaKTUBHBIA (OH): TJIAHUPOBATH
U3MEpEeHusi, coOUpaTh HKCHEPUMEHTAIbHYIO YCTAHOBKY M BBINOJHATH H3MEPEHUs,
CIIeys PEII0KEHHOW MHCTPYKITUH, BEIYUCIISITH 3HAYCHNE BEJTMUUHBI U aHATTM3HPOBATh
MOJTy9YCHHBIC PE3YIIBTAThI C YIETOM 33aJJaHHOM MMOTPEITHOCTH U3MEPEHHUH;

coOnrofaTh TMpaBuja TEXHUKHM O€30MacHOCTH TMpu pabore ¢ J1ab0paTOpHBIM
00opyoBaHUEM;

pasinyaTh OCHOBHBIE NPU3HAKU H3YYEHHBIX (PM3MYECKMX MOJENel: MarepuanbHas
TOYKa, a0COMIOTHO TBEPJOE TENO, TOUYEYHBI HMCTOYHMK CBETA, JIyd, TOHKas JIMH3a,
IUTaHETapHast MOJIENIb ATOMA, HYKJIOHHAst MOJIENIb aTOMHOTO SIpa;

XapakTepu3oBaTh IPUHLUIBI JACHCTBHS H3YYEHHBIX IPUOOPOB U TEXHUUYECKUX
YCTPOMCTB C ONOPON HA UX OMHMCAHUS (B TOM YHCIE: CIUAOMETP, JATYUKH TTOJIOKEHUS,
pacCTOsHUS ¥ YCKOPEHMSI, PaKeTa, 3X0JI0T, OUYKH, IIEPUCKOII, (poToanmnapaT, ONTHIECKHE



CBETOBOJIbl, CIIEKTPOCKOI, JO3UMETp, Kamepa BuibcoHa), ucrnonb3ys 3HaHUA O
CBOMCTBaX (PM3NYECKUX SIBICHUI U HEOOXOIUMbIE (PU3HMUECKUE 3aKOHOMEPHOCTH;
MCIIOJIb30BaTh CXEMBbl U CXEMATHYHBIE PUCYHKH M3YYEHHBIX TEXHHUYECKUX YCTPOMCTB,
U3MEPUTENBHBIX NMPHUOOPOB U TEXHOJOTHMUECKUX MPOIECCOB MPH PEUICHUH y4eOHO-
IPAaKTUYECKUX 3ajjay, ONTUYECKUE CXEMbI JJIS MOCTPOCHMS M300paKeHU B IJIOCKOM
3epKajie ¥ coOuparoLeil JuH3e;

IOPUBOAUTH TpHUMEPbl (HAXOAUTh MH(OpPMAIMIO O MpUMEpax) IPAKTUYECKOrO
UCMOJIb30BaHUS (PU3MUECKUX 3HAHUH B TIOBCEJAHEBHOW XM3HM A OOecredeHus
0€30MaCHOCTH TpH OOpaIleHUH C NPUOOpPaMU U TEXHHUYECKUMH yCTPOIMCTBaMH,
COXpaHEHMsI 370pOBbsi M COOJIIOJIEHHS HOPM OSKOJOTMYECKOI'O IIOBEACHMS B
OKpYXarollen cpene;

OCYIIECTBIISATh MOMCK HMH(POpManmuu (u3ndeckoro coaepxanus B HHTepHere,
CaMOCTOSITENIbHO (OPMYJIHMPYsl IMOMCKOBBIM 3ampoc, HAXOOUTh IIyTH OIpe/esIeHus
JIOCTOBEPHOCTH TOJY4Y€HHOW MH(pOpMAlMM Ha OCHOBE UMEIOIIMXCS 3HAaHUH U
JIOTIOJTHUTEIbHBIX HCTOYHUKOB;

UCIIOJIb30BaTh MPH BBHIIOJHEHUN Y4eOHBIX 3a/laHUil HayYyHO-TIOMYJISIPHYIO JINTEpaTypy
(U3UYECKOT0 CO/IEPKAHUSL, CIIPABOYHbIE MaTEepHUaJIbl, pecypchl ceT HTepHeT, BIajeTh
npuéMaMM KOHCIEKTHPOBAaHHUS TEKCTa, IpeoOpa3oBaHUs HMHPOpPMALUM M3 OJHOMN
3HAKOBOU CUCTEMBI B IpYTYIO;

C03/1aBaTh COOCTBEHHBIE IMCbMEHHBIE U YCTHBIE COOOILEHHS Ha OCHOBE MH(OpMaIu 13
HECKOJIbKUX HMCTOYHUKOB (DU3MYECKOTO COJAEp)KaHUs, MYyOJIMYHO MpPeJCTaBIsATh
pe3yNbTaThl IPOEKTHOM WIIM MCCIIEI0BAaTENbCKON EATEIbHOCTH, TP 3TOM IPaMOTHO
UCIIOJIb30BaTh W3YYEHHbIN MOHATUHHBIA ammapar u3ydaemoro paszjena (u3uku U
COIIPOBOKIATh BBICTYIUIEHHE Ipe3eHTaled ¢ y4€ToM OCOOEHHOCTEeH ayauTOpuu
CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Konrpoabnsie IIpakrHyeckue
n/n MPOrpaMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Pa3znen 1. ®u3uka u eé poJib B IO3HAHUM OKPYKAOIIEr0 MUPa
11 ®dusnka - HayKa 0 IIPUPOJIC 2 buomiorexa LIOK
' e PHPOA https://m.edsoo0.ru/7f416194
bubnuoreka [{OK
1.2 o 2 1
HISHHCCICHE BEIHIHAL https://m.edsoo.ru/7f416194
13 EcTecTBeHHOHAYYHBIH METO/I TO3HAHUS 2 1 bubmrorexa LIOK
' I A https://m.edsoo.ru/7f416194
Wroro mo pazneny 6
Paznea 2. IlepBoHayaibHble CBeleHHS O CTPOEHHUH BellecTBA
2.1 CtpoeHue BelecTa 1 bubmoreia LIOK
' P B https://m.edsoo.ru/7f416194
29 JIBU>KeHUE U B3aUMOJICHCTBUE YACTHII 2 1 bubnuoreka [{OK
' BEIIIECTBA https://m.edsoo.ru/7f416194
bu6 OK
2.3 ArperatHbie COCTOSIHUSI BEIIECTBA 2 hgp:;;;ﬁ;iil (U/7FA16194
Hroro no paszneny 5
Pa3nen 3. /IBu:xeHMe 1 B3auMo/ielicTBHE TeJ
b K
3.1 MexaHu4ecKkoe IBUKEHUE 3 nommorexa [O

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

2 )41 4
3 HICPHIA, Macea, IIOTHOCTD https://m.edso0.ru/7f416194
bubnunoreka LIOK
. .B 14
33 Cuna. Bugst i https://m.edso0.ru/7f416194
Hroro no pazaeny 21
Paszneun 4. /laBjieHne TBEPIABIX TeJl, )KMAKOCTEH U ra3oB
41 Hasnenue. Ilepenaua naBnenus TBEpABIMU 3 Bu6moteka [JOK
' TeJaMU, JKUIAKOCTIMU U Ta3aMu https://m.edsoo.ru/7f416194
4.2 JaBnenue KUuIKOCTH 5 brbmmorexa LIOK
' A https://m.edso0.ru/7f416194
bubnuoreka [{OK
43 ATMocpepHoe AaBiICHHe 0 https://m.edsoo0.ru/7f416194
44 JlelicTBUE KUJIKOCTHU U ra3a HA 7 bubmmoreka [JOK
' HOrpy»)EHHOE B HUX TEJIO0 https://m.edsoo0.ru/7f416194
Hroro no paszneny 21
Pa3nea 5. PaGora n MoHOCTD. JHEprus
bubnmorexa LIOK
>l Pabora 1 MoIHOCTE 3 https://m.edsoo0.ru/7f416194
5.2 IIpocThic MEXaHU3MBI 5 bubamorexa LOK
' POCTRIE Me > https://m.edsoo0.ru/7f416194
but6mmorekxa [IOK
. M 4
53 CXATIrICCKAd Sepritt https://m.edso0.ru/7f416194
Hroro no paszneny 12
PesepBHOe Bpems 3
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OBIIEE KOJIMYECTBO YACOB I1O0
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8 KVIACC

KouunyecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Ne i/l Konrpoabnbie IIpakTuueckue
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Paznen 1. TensioBuIe ABJIeHUS
bu6mmoreka [IOK
11 i 7
CTpoeHie  cBOHCTBA BelliecTsa https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
1.2 T 21 1 5
SILIOBBI HPOHECCh! https://m.edsoo.ru/7f4181ce
Wroro mo pazneny 28
Pa3znen 2. DiiekTpuyeckrue 1 MAarHUTHBIE SIBJIEHUS
21 DIIeKTpUUECKHE 3apsiabl. 3apssKeHHbIS 7 1 bubnuorexa [JOK
' TeJla ¥ UX B3aMMOJIEUCTBHE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.2 IT i 7 20 1 7
OCTOSTHHBIN AMEKTPUYECKUN TOK https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.3 M 6 1 15
ATHITTHBIC ABTCHe https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.4 4
UICKTPOMATHATHAS HHYKILHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PeszepBHOe Bpemst 3
OBILIEE KOJIMYECTBO YACOB I1O 68 3 145

[TPOTPAMME
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9 KJIACC

KouunyecTBo 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM ungpoBbie
Ne i/l P Konrpoubusie IlpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Paznen 1. Mexannueckue siBJICHHUS
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OITHCAHMUS https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.2 B 7 20 1 3
SAMOACHCTEIE Tel https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHBL COXpaHCHIA https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 40
Paznen 2. Mexannyeckue KoJjed0aHusi M BOJTHbI
bu6mmoreka [JOK
2.1 M 0 7 3
CXAMITCCIHE KOCOaHIA https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 M .3 8 1 3
CHAMIHOCKHE BONHHL. JByK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pazjen 3. DiieKTpoMarHuTHoOE 10Jie U 3JIeKTPOMATHUTHBIE BOJIHBI
DIIEKTPOMArHuTHOE MOJIE U bubnmoreka [JOK
3.1 6 2
3JIEKTPOMAarHUTHbIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pasneny 6

Pa3nen 4. CBeToBbBIE ABJIEHUSA
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4.1 3aKOoHBI pacpOCTPAaHEHHUS CBETA 6 2 Bu6mnorexa LIOK
' pactipoctp https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4.2
JIMH3BI ¥ ONTUYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41ada6
Hroro no pazaeny 15
Pa3pen 5. KBanToBbIe IBJICHUSA
bu6mmoreka [IOK
| nu 4 1
5 CIyCKAHWE U TIOTJIONICHUE CBETa aTOMOM https://m.edsoo.ru/7f41ada6
5.2 CTpoeHue aTOMHOTO siapa 6 1 bubmmorexa LIOK
' P P https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 Anepipie peakii ! L https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 17
Pa3nea 6. IloBTopuTtebHO-00001aI0IIM i MOYJIb
6.1 [ToBTOpenue n 0600IIEHHE COIEePIKAHUS 9 5 bubnuoreka [IOK
' Kypca ¢pu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Wroro mo paszneny 9
OBUIEE KOJIMYECTBO YACOB I10 102 97
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