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HHOACHUTEJIbHASA 3AIINCKA

[Tporpamma 1o gu3mKe Ha ypOBHE OCHOBHOTO 00IIIEro 0Opa3oBaHUs COCTAaBIICHA HA OCHOBE
HOJIOKEHUH M TpeOOBaHMM K pe3yabTaTaM OCBOEHUS Ha 0a30BOM YpOBHE OCHOBHOM
oOpazoBarenbHON porpaMmsbl, peacraBieHHbIX B PI'OC OO0, a Taxke ¢ yuéToM deaeparibHON
paboueii mporpammsl BoctiuTanus U Konnennuu npenogasanus yueOHoro npeamera «Pusnkay.
Copneprkanue MporpaMMsl 1o (pru3KKe HarpaBiIeHO HA POPMHUPOBAHUE ECTECTBEHHOHAYYHOM
IPaMOTHOCTH OOY4YarOLIMXCS M OPraHU3aLUI0 U3ydeHUs: QU3UKU HA AEATelIbHOCTHOM ocHOBe. B
nporpaMMe 1o (U3MKe YUUTBIBAIOTCS BO3MOXHOCTH Y4EOHOIro IpeAMeTa B pean3aluu
tpeboBanuii ®I'OC OOO k mIaHUPYEMBIM JUYHOCTHBIM MU METAIPEIMETHBIM pe3ysbTaTaM
Oo0y4YeHHsI, a TaK)Ke MEXKIPEIMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YUYEOHBIX IMPEIMETOB Ha
YPOBHE OCHOBHOI'O OOIIIEr0 00pa30BaHMsL.
[TporpammMa 1o ¢u3uKe yCTaHaBIMBAET pacHpeieseHHe ydyeOHOro MaTepuala 1o rojxam
o0ydeHus:i (1Mo Kjiaccam), NpenjgaraeT TPUMEPHYIO IMOCIEI0BATEIbHOCTh H3YyYEHHUS TEM,
OCHOBAHHYIO Ha JIOTHKE Pa3BUTHI IPEIMETHOTO COACPIKAHUS U yIETE BOSPACTHBIX OCOOCHHOCTEH
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 (pU3MUEcCKUe 3aKOHBI JIeKAaT B OCHOBE IPOLIECCOB U SIBIECHUH, M3ydaeMbIX XUMHEH,
Ouonoruelt, actpoHoMHed U (pu3nYecKol reorpadueil, BHOCUT BKJIAJ B €CTECTBEHHOHAYUYHYIO
KapTUHY MUpa, MperoCcTaBiseT HaumOojee siCHble OOpas3lpl MPUMEHEHHMs] HAy4HOro MeToja
MO3HAHMS, TO €CTh CIIOCO0A MOJIY4YEHUs JOCTOBEPHBIX 3HAHUN O MUpE.
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 IIpENIoJaraeT OBJAJIEHUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYYHYI0 TPAaMOTHOCTD!
® HAy4YHO OOBSCHATH SIBJICHUS;
® OLEHUBATh U MIOHUMATh OCOOEHHOCTH HAyYHOT'O UCCIIEI0BAHUS;
® HHTEPHPETUPOBATH JAaHHbIE W KCIOJIb30BaTh HAy4yHBIE JOKa3aTelIbCTBA IS
MOJTyYEHUs BBIBOJIOB.
[lenu wm3yueHust (QU3MKM HA YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs ONpEAETICHbI B
Konuenmuu npenojaBanus yuebHoro npeamera «Pusnka» B 00pa3oBaTeIbHBIX OpraHU3aLUAX
Poccuiickoit ®enepanuu, pealu3yoOIUX OCHOBHBIE 0011e00pa3oBaTeNbHble MPOTrPaMMbl,
yTBepxkI€HHONW pemenneM Kosmermn MunncreperBa mpocsemenus Poccuiickont denepanun
(mportokon ot 3 nexadbps 2019 r. Ne [IK4BH).
Henun nzyvyenus pU3NKH:
e [puoOpeTeHHMe HHTEpeca W CTpeMJIEHUS OOy4arollMXCsl K HAyYHOMY HW3YYEHUIO
HPUPOIBI, pa3BUTHE UX MHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

® Dpa3BUTHE TMPEJICTABICHHA O HAyYHOM METOAE TMO3HaHUs | (OPMHPOBAHUE
HCCJIE0BATEIBCKOIO OTHOIIEHHUS K OKPYXXAIOIIUM SIBICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHHS KaK pe3ysbTaTa U3Y4E€HHUS OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

e (opMupoBaHHE MPEICTABICHUNA O PONIU (PU3UKHU JUISI PA3BUTHS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIA;



® Dpa3BUTHE NPEACTABICHUH O BO3MOXHBIX cdepax Oyaymed mnpodeccHoHaIbHON
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 3HAHU O IUCKPETHOM CTPOCHHUH BEIIECTBA, O MEXaHHUECKUX, TETIOBBIX,
JNEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

e [puoOpeTeHWe yMEHUH ONUChIBaTh U  OOBACHATH (PU3MUECKUE SBICHUS C
MCIOJIb30BaHUEM TOJTyYEHHBIX 3HAHUII;

® OCBOCHHE METOJIOB DEIICHHUS NPOCTEHIINX pAcUYETHBIX 3a7ad C HCIOJIb30BAaHHEM
buznyecKkux Mojenei, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a7a4;

e pa3BUTHE YyMEHUW HaOIIOJaTh MPHUPOJHBIC SBICHUS U  BBHIIOJIHATH  OIBITHI,
nabopaTtopHble PabOTHl W SKCIIEPUMEHTAJIbHBIE HCCIEIOBAHUS C HCIIOJIBb30BAHUEM
U3MEPUTEIBHBIX PHOOPOB;

e ocBoecHHE MPUEMOB PabOTHl ¢ HHPOpMAIUEil (U3MUECKOTO COJEPIKAHUS, BKIIOYAS
UHPOPMALIMIO O COBPEMEHHBIX JOCTIDKEHHSIX (U3UKH, aHAIM3 U KPUTUYECKOE
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
Heneno), B 9 kitacce — 102 yvaca (3 yaca B HefIeNi0).

[Tpennaraemslii B mporpamMme no (Gusmke nepeyeHsb Jab0paTOpHBIX pabOT U ONBITOB HOCUT
PEKOMEH/IaTeNIbHBIM XapakTep, Y4uTellb JAelaeT BhIOOp MpOBEACHMs J1a0OpaTOpHBIX paboT H
OTIBITOB C YU4ETOM MHIUBUAYAIBHBIX OCOOEHHOCTEH 00yJaromuxcs, CIMCKa 3KCIIEPUMEHTAIbHBIX
3aJJaHMi, TIpe/IaraeMbIX B paMKax OCHOBHOT'O I'OCYJJapCTBEHHOTO 3K3aMeHa 0 (hU3HKe.



COJAEP)KAHUE OBYYEHUA

7 KUIIACC

Pazgen 1. ®u3uka u €€ poJsib B MO3HAHUHU OKPYKAKOLIEr0 MUpPa.

®usuka — Hayka o npupoje. SAsnenus npupoxasl. GU3NYECKUE SABICHUS: MEXaHUYECKHUE,
TEILJIOBBIE, YJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

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

Kak ¢usuka m apyrue ecTecTBeHHbIE HAyKHM H3Yy4aloT MpHUpoay. EcTecTBeHHOHAay4 HBIH
METOJI IO3HaHWs: HaOJIOJEHHE, IIOCTAHOBKA HAy4YHOIO BOIIPOCA, BBIIBMKEHUE THUIIOTES,

SKCIIEPUMEHT TI0 TMPOBEPKE THUIOTe3, OOBsACHeHHEe HabmomaeMoro sBieHusA. OmnucaHue
(UBUYECKUX SBJICHUH C ITOMOIIBIO MOJICIICH.

Hemoncmpayuu.

1. MexaHuueckue, TEIIOBbIE, JIEKTPUUECKHE, MATHUTHBIE, CBETOBBIE SIBJICHUSI.

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 wuccieqoBaHHUS MO MPOBEPKE THIOTE3bI: NaJbHOCTh MONIETA IAPHKA,
MYIIEHHOTO TOPU30HTAIILHO, TEM OOJIbIIE, UeM OOJIbIIIE BHICOTA MTyCKA.

Pa3nen 2. [lepBonayaibHble CBeleHUs 0 CTPOEHHH BellleCTBA.

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

JBwxenue yactuil BemiecTBa. CBs3b CKOPOCTH ABMIKEHHUS YACTUI[ C TEMIIEPATypOM.
BbpoyHnoBckoe nBmwxkenue, nuddysus. BzauMopeiicTBHe dYacTHI] BEMIECTBA: MPUTSHKEHUE U
OTTaJKUBaHUE.

ArperatHbleé COCTOSIHMSI BEIIECTBA: CTPOCHHME Ta30B, JKUJAKOCTEH U  TBEPIBIX
(kpuCTaITHYECKUX) Teld. B3auMOCBs3b MEXIy CBOWCTBAMH BEIIECTB B PAa3HBIX arperaTHBIX
COCTOSIHUSIX M MX aTOMHOMOJIEKYJISIpHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSHUUN
BOJIBI.

Hemoncmpayuu.

1. HabGmronenne OpOyHOBCKOTO JIBHIKCHHSI.

2. Ha6mronenue quddy3un.

3. HaGmronenue siBIeHUH, OOBACHSIIONINXCSA MPUTSHKCHUEM WA OTTAIKUBAHUEM 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 JIBHKeHUE. PaBHOMepHOe W HepaBHOMEpHOE JABWKEHHE. CKOPOCTb.
Cpenusist CKOpOCTh IPY HEPABHOMEPHOM JIBIXKCHHUH. Pacu€r myTu U BpeMeHU JABUKECHUSL.

SlBnenve wHepnuu. 3aKOH WHEpUUHU. B3aumonelcTBUe Tell Kak NpPUYMHA W3MEHEHUs
CKOpPOCTH JBW)KEHMs Tel. Macca kak Mepa uHepTHocTH Tena. I[lnotHocTts BemecrtBa. CBs3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IUHUIIE 00bEMa BElIeCTBaA.

Cwia kak XxapakTepucTtuka B3aumojenctBus Ttein. Cuna ymnpyroctu 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.
PaBHopelictByromas cui. Cusa tpenus. TpeHue CKOJIbKEHUS U TPEHHE MOKOosi. TpeHue B mpupoie
U TEXHHKE.

Hemoncmpayuu.

Habmoienue MexaHu4eckoro JBUKEHHS Teja.
N3mepenne cKkopoCTH NPSIMOJIMHEUHOTO IBUKEHUS.
Haburonenue siBjaeHUs] UHEPIUH.
HabGmonenne nsmMeHeHust CKOPOCTHU MPU B3aUMOJICHCTBUH TEJl.
CpaBHeHHE Macc MO B3aUMOJEIHCTBUIO TEll.
CrioxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IIPSIMOM.
Jlabopamopnwvie padbomot u onvimol.
1. OnpeneneHue CKOPOCTH PaBHOMEPHOTO ABMKEHHUA (IIApUKAa B KUIKOCTH, MOICIH
AIEKTPUYECKOTO aBTOMOOWUJIS M TaK Janee).
2. OmpeneneHue cpenHedl CKOPOCTH CKOJBXEHHUS Opycka WIM IIapHKa M0 HAKIOHHOMN
TIJIOCKOCTH.
3. Ompenenenue TUIOTHOCTH TBEPIOTO TEA.
4. OmnbITl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsDKeHUs (Aedopmariuu) mpyKuHbI OT
MPUIOKEHHOMN CHIIBI.
5. OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHSI CKOJIBKEHHUSI OT Beca Teja U
XapakTepa CONMPUKACAIOITUXCS TTOBEPXHOCTEH.

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

Jasnenue. CriocoObl yMEHBIIICHUS U YBETHYEHUA NaBieHus. [laBnenue raza. 3aBUCUMOCTb
JaBJIeHUs Ta3a OT 00bEMa, Temneparypsl. [lepenaya naBneHust TBEPABIMH TEJIaAMU, )KUIKOCTIMH U
razamu. 3akoH Ilackang. ITHeBMaThueckue MamuHbL. 3aBUCUMOCTH JABJIEHUS KUJIKOCTH OT
ryounsl.  [mapocratmdeckuii  mapamgokc. CooOmarommecs cocyabl. [ mapaBnuueckue
MEXaHU3MBI.
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AtMocdepa 3emnun u atrmochepHoe naBineHue. [IpuuuHBI CyliecTBOBaHUS BO3AYIIHON
o6omoukn 3emmu. Onwir Toppudennu. M3mepenue atmocdepHOro naBiieHHs. 3aBUCUMOCTH
atMoc(epHOro MJaBieHHS OT BBICOTHI Haa YpoBHeM Mops. [Ipubopsl 1 wu3MepeHus
aTMoc(epHOTro aBICHHUS.

JlelicTBHE )XUJIKOCTH U Ta3a Ha MOTPYXEHHOE B HUX Tejo. BriTamkuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [TnaBanue ten. BoznyxomnnaBanue.

Hemoncmpayuu.
3aBUCUMOCTbD JaBJICHUS ra3a OT TEMIIEPaTypBhl.

Ilepenada naBneHuUs KUIKOCTHIO U ra30M.
Coo0bmaronyecs: CoCy/bl.

I'mpapaBauyeckuit 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.

Jlabopamopuwie pabomol 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, IEHCTBYIOIICH HA TEIIO B )KUJKOCTH,
OT Macchl TeJna.

4. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTD BBHITAIKUBAIOUICH CHIIBI, NEHCTBYIONIEH Ha
TEJO B JKUJIKOCTH, OT 00bEMa MOTPYKEHHON B JKUIKOCTh YaCTH TEJNA U OT TUIOTHOCTH
JKUJIKOCTH.

5. KonctpyupoBanue apeoMeTpa WIM KOHCTPYHPOBAaHUE JIOJKH U OIpeneieHue eé
rpy30M0AbEMHOCTH.

Pa3nes 5. PaGoTa m MoIHOCTB. JDHeprusi.

Mexanunueckast pabora. MOIIHOCTb.

[TpocThie MexaHU3MBI: pblYar, OJ0K, HAKJIIOHHAs MII0CKOCTh. [IpaBuio paBHOBecHs phlyara.
[IpumeHeHue mpaBuiIa paBHOBECHs pblyara K Onoky. «3omotoe mpaBwmio» Mexanuku. KIIJ]
MPOCTHIX MEXaHU3MOB. [IpocThie MEXaHU3MBI B OBITY M TEXHUKE.

Mexanunyeckas 3Heprus. Kunetnueckas v noreHuuanbHas sueprus. [IpeBpamieHue 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
TOPU30HTAIILHON TOBEPXHOCTH.

2. HccnenoBanue ycnoBHi paBHOBECHS pblUara.

3. WMsmepenne KITJ] HakTOHHOH TTIOCKOCTH.

4. V3yueHue 3aKOHA COXPaHEHUSI MEXaHUYECKOU SHEPTHUH.

8 KUIACC

Pasznen 6. TensioBbIe SIBJIEHH.

OCHOBHBIE MTOJOKEHUS MOJIEKYJIIPHO-KUHETUUECKOW TEOpUHU CTPOEHUs BenlecTBa. Macca u
pa3Mepbl aToMOB M MOJEeKyJd. OmbIThl, MNOATBEPKIAIOIIME OCHOBHBIE  IOJIOXKEHUS
MOJIEKYJISIPHOKUHETUYECKON TEOPHH.

Mopenu TBEPIOTO, )KUIKOTO M ra3000pa3HOr0 COCTOSIHUM BemecTBa. Kpucrammmyeckue u
amop¢usbie Tena. OOBsICHEHNE CBOWCTB ra30B, )KUIKOCTEH M TBEPABIX T€N HA OCHOBE MOJIOKEHUN
MOJIEKYJISIDHO-KMHETHUECKON Teopuu. C(CMauuBaHME M KalWUIApHBIE SIBIEHHA. TerioBoe
pacIIMpeHHEe U CKaTHE.

Temmneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTHIO TEIJIOBOTO JBM)KCHHS YacCTHIIL.
Buytpennss sneprusi. CnocoObl U3MEHEHHs BHYTPEHHEH SHEepruu: Terionepeaaya i COBEpIICHHE
pa60T1>1. BI/II[I:I Tennonepe,uaqnz TCHHOHpOBOI[HOCTB, KOHBCKIIHA, I/I3HyI-IeHI/I€.



KommuectBo Temnorel. YaenpHasd TEIUIOEMKOCTH BEIIECTBA. 1€IUIOOOMEH U TEIJIOBOE
paBHOBecHe. YpaBHEHHE TeIIoBoro Oamanca. IlnaBineHue M oTBepJeBaHME KPUCTAUIMUECKHUX
BEIIECTB. YAenbHas Teriora TuiaBleHus. [lapooOpa3zoBanue W KoHjaeHcanus. lcmapeHue.
Kunenue. YnenpHas Teruiora mapooOpa3oBaHUsA. 3aBUCUMOCTh TEMIIEPATypbl KUIIEHHS OT
aTMOC(hEpHOTO JTaBJICHHUS.

BnaxnocTs Bo3ayxa.

DHeprus TOIMBa. Y IeJbHas TEIJI0Ta CrTOPAHUS.

[Tpuntuner pabotel TeruioBbix aBuratene KIIJ[ TemmoBoro asuratens. TertoBbie
JIBUTATEJIH Y 3aIUTa OKPY>KAroIIeH Cpeibl.

3aK0OH COXpaHEHUs U IPEBPAILICHUs SHEPTUHU B TEIUIOBBIX MPOIECCaXx.

Hemoncmpayuu.

Habmtoienue OpoyHOBCKOTO TBUKEHHUSI.
Habmonenue nuddysun.
HalGmronenue siBiieHnt CMauyMBaHUS U KalTWJUTSIPHBIX 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 coBepiiieHUH paboThl BHEIITHUMH CHIIAMH.
. 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.
Onpenenenue AaBIeHUS BO3yXa B OAJUIOHE MINPHIIA.

OnbIThI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh JIaBJIEHUS BO3JyXa OT €ro o0béMa Hu
HarpeBaHus WINA OXJIaKICHHUSI.

ok wn e

6. IlpoBepka ruMOTE3bl JHMHEHHONH 3aBUCHUMOCTH JUIMHBI CTOJIOMKA JKUAKOCTH B
TEPMOMETPUUYECKON TPyOKe OT TeMIIEPATYypHI.
7. HaOmroneHue u3MeHEeHHs] BHYTPEHHEH 3HEpPruM Tejla B pe3ysbTare TeIulonepenadu 1
pabOTHI BHEITHUX CHIL.
8. MHccnenoBanue sBIeHUS TEMIOOOMEHA MPU CMEIIMBAHUY XOJIOJHON U ropsiueii BOJbI.
9. OmnpeneneHne KOMUYECTBA TEIJIOTHI, IOJYYEHHOTO BOJOH MpHU TEIUIOOOMEHE C
HarpeThiM METAITTMYECKUM LIUITUHAPOM.
10. Onpenenenne yaenpHON TETIIOEMKOCTH BEIIECTBA.
11. UccnenoBanue npoliecca UCIIapeHusl.
12. OnpeneneHre OTHOCUTEIHHON 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 3apsHKEHHBIX TEJ OT BEJIMUYUHBI 3aps0B U
pPacCTOAHUS MEXKAY TEIaMH).



OnekTpuueckoe noje. Hanpssk€HHOCTH 3iiekTpuyeckoro noiis. [IpuHiun cynepno3unuu
IIEKTPUYECKUX IT0JIEN (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snexTpuyeckux 3apsiioB. DJE€MEHTapHbIM 3iiekTpuueckuil 3apsin. CtpoeHue
aroma. [I[poBOAHMKY U TUANEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsijaa.

OJIEKTPUYECKUI TOK. YCIOBHUS CYLIECTBOBAHMS JIIEKTPUUECKOrO0 TOKa. lcTOUuHMKM
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO TOKa (TEIJIOBOE, XMMHUYECKOE, MarHuTHOE).
DNEKTPUUECKUN TOK B )KUJKOCTSIX U ra3ax.

Onektpuueckass nenb. Cuia Toka. OjeKkTpuueckoe HarpsbkeHue. ConpoThBIEHHE
MIPOBOJIHUKA. YIEJIbHOE CONPOTUBJIEHUE BellecTBa. 3akoH Owma 18 ydacTka Lenu.
IlocnenoBarenpbHOE U MapaIIEIBHOE COCAMHEHUE IIPOBOJHUKOB.

Pabota 1 MOLIHOCTD 3JIEKTpUUECKOr0 TOKa. 3akoH /xoyns—JleHna. DnekTpudeckue 1enu
U TIOTPeOUTENH IEKTPUUECKOM SHEpruu B ObITy. KOopoTkoe 3aMbIKaHHe.

[locTostHHbIE MarHuThl. B3auMopeicTBME NOCTOSHHBIX MAarHUTOB. MarHuTHoOe mMoJe.
MarunuTtHOe noJie 3eMJIM U €ro 3Ha4eHHe 7151 KU3HU Ha 3emie. OnbIiT Dpcrena. MarHuTHOE 1ose
ANEKTPUYECKOTO TOKa. [IpuMeHeHne 3JIeKTpOMarHuToB B TEXHHUKE. [[eCTBME MAarHUTHOTO MOJIA
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareilb IHOCTOSHHOrO ToKa. Vcnonb3oBanue
3JIEKTPOJIBUTATENEN B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagess. SIBneHue  ayeKTpoMarHuTHoOM  uHAyKuuu. IlpaBwio  JleHua.
OnextporeHeparop. CrocoObl MONyYEHHsI AJIEKTPUUECKOM HHEPTUU. ODIIEKTPOCTAHLUU Ha
BO300HOBIISIEMBIX ICTOYHHKAX SHEPTHH.

Hemoncmpayuu.

DneKkTpu3anus Ted.
JIBa poJia SIEKTPUYECKUX 3apsA0B U B3aUMOJECHCTBUE 3apSyKEHHBIX TEll.
YCTpOKCTBO U AEUCTBUE IIEKTPOCKOIIA.
DNeKTpOoCcTaTUYEeCKast UHTYKLIUS.
3aKOH COXpaHEHMsI AJIEKTPUUECKUX 3apsiJI0B.
[TpOBOAHMKY U TUAIIEKTPUKH.
MonenvpoBaHU€e CUIIOBBIX JIMHUHI 2JIEKTPUUECKOTO TOJIS.
M cTOYHUKH IOCTOSTHHOTO TOKA.
JIeficTBHS 2IIEKTPUYECKOTO TOKA.
. DJIEKTPUUYECKUHN 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.
. MonenupoBaHie MarHUTHBIX MOJIEH MOCTOSSHHBIX MarHUTOB.
. OnbIT OpcTena.
. MarauTHoe 1nosie Toka. DJIeKTPOMarHur.
. JlelicTBuE MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.
. DIIEKTPOABUTATEIb IIOCTOSTHHOTO TOKA.
. UccnenoBanue siBIEHUS 2IEKTPOMATHUTHON UHAYKIUH.
. OnbiTel Dapanes.
. 3aBUCUMOCTb HalpaBJIEHUS UHIYKIIMOHHOTO TOKA OT YCJIIOBUI €TI0 BOSHUKHOBEHUSI.
. DIIEKTPOTreHEePATOP MOCTOSHHOIO TOKA.
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Jlabopamopnusie pabomul u onvimot.

OnBITH MO HAOTIOCHUIO SJIEKTPU3AIMHU Tl MHAYKIIUEH U MPU CONTPUKOCHOBEHUHU.

HccnenoBanue n1eMCTBUS JIEKTPUUECKOTO MOJIS HAa TPOBOJIHUKHU U IUDJIEKTPUKH.

COopka 1 mpoBepKka padOoThI JEKTPHUUECKOH I[EMH TOCTOSHHOTO TOKA.

H3mepeHue u peryJInpoBaHue CUIIbI TOKA.

N3mepenune u peryaupoBaHue HapsHKCHUS.

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

pe3uCcTOpa M HAIMPSHKEHUS Ha PE3UCTOPE.

7. OnbIThl, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  JJEKTPHUYECKOrO  CONPOTHUBIICHUS
MPOBOJIHUKA OT €ro JJIMHBI, IJIOIIA 1 MOMEPEYHOT0 CEUCHHS U MaTepuara.

8. TlpoBepka mpaBuiia CIOXKEHUS HAMPSHKEHUH MPU MOCIEI0BATEIILHOM COSTMHCHHUN JBYX

ok wn P

PE3UCTOPOB.
9. IIpoBepka mpaBuia Juis CHIIbI TOKA MPH NMapauIeIbHOM COCIUHEHUN PE3UCTOPOB.
10. OmnpenencnHrie pabOTHI AMEKTPUICCKOTO TOKA, UAYIIECTO Yepe3 PE3UCTop.
11. OmnpeneneHrie 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 U HalpaBJICHUS TOKA B KaTYILKE.
18. M3yuenue aecTBUS MarHUTHOTO IOJISt HA IPOBOIHUK C TOKOM.
19. KonctpynpoBanue U u3y4eHne padoThl dJIEKTPOIBUTATEIISL.
20. Uzmepenne KI1J] anexTpoaBUraTeIbHON YCTAHOBKH.
21. OnbITEl MO MCCIIEOBAHUIO SIBJICHUS AJIEKTPOMArHUTHOM HMHIYKIMU: HCCIIEOBaHHE
U3MEHEHU 3HAUeHUs M HalpaBJIeHUs UHIYKIIMOHHOTO TOKA.
9 KUIACC

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
JBUKECHHH.

Yckopenue. PaBHoyckopeHHOE TIpsiIMOJIHHEHHOe nBuxkeHne. CBoboaHoe najeHue. OmbIThI
lanunes.

PaBHOMepHOE NBHXKEHHUE MO OKpyxX)HOCTU. Ilepuon m yvactora oOpamenus. Jluneitnas u
YIJI0Bast CKOPOCTH. LIEHTpOCTPEMUTENBHOE YCKOPEHHE.

IlepBbiit 3akoH HeroToHa. Bropoii 3akoH Herorona. Tperuit 3akoH Herotona. IlpuHiun
CYNEPIIO3UIUHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHHUsI CKOJIbKEHUs, Cuila TPEHHS
MIOKOSI, IPYTHUE BUBI TPEHHUS.

Cuna TsDKECTM M 3aKOH BCEMHUPHOTO TATOTEHHS. YCKOpPEHHE CBOOOIHOTO IMaJCHUSI.
JBmxenue manet Bokpyr Connna. [lepBas kocmudeckas ckopocTs. HeBecoMOCTh 1 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.
PeakTuBHOE IBUKEHUE.

Mexanuueckasi pabota U MomHOCTb. PaboTa cun Tsxkectu, ynpyroct, tpeHusi. Cs3b

SHEPrUuu

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

IToTrenumanpHas 3HEprus cxarou npyxuHsl. Kunernyeckas sneprus. Teopema 0 KHHETUYECKON
SHEPruu. 3aKOH COXPaHEHUS MEXaHUYECKOW SHEPIUH.

Hemoncmpayuu.

1. HaOGmroneHne MeXaHUYECKOro JIBUXKEHHSI TeJla OTHOCUTEIBHO Pa3HBIX TEJ OTCUETA.

2. CpaBHeHHE MyTEH U TPACKTOPHUU 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 SHEPTUH MIPH JBMKEHUH TeJIa O] ICHCTBUEM TPYKUHBI.

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. HccnemoBaHue 3aBUCMMOCTH CHJIBI TPEHHS 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. I'pomMKOCTB 3ByKa ¥ BbIcOTa ToHA. OTpaskeHue 3Byka. MIH(pa3Byk u yabTpa3ByK.

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.

ok wnkE

Jlabopamopnwsie padbomot u onvimol.
1. OmpeneneHuie 4aCTOTHI U NIEpUOAA KOJIEOAHUNH MATEMATUYECKOTO MasiTHHUKA.
2. OmpeneneHue 4acTOTHI U MEpHOa KoJeOaHU MPY>KHHHOTO MasiTHUKA.
3. HccnenoBaHue 3aBUCUMOCTH TEpHOJa KOJeOAHWN IMOABEIICHHOTO K HHUTU T'py3a 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 MIEPUO0/1a KOJIeOaHUI MPY>KUHHOTO MasiTHUKA
OT Macchl Ipy3a U KECTKOCTHU MPYKUHBI.
7. W3mepeHue yCKOpeHHUs! CBOOOIHOTO TaJCHUSI.
Paszpnen 10. DinekTpoMarHuTHOE 110J1€ ¥ 3JIEKTPOMATHUTHbIE BOJIHbI.
DJIEKTPOMAarHuTHOE ToJie. DJIEKTPOMarHuTHbIE BOJHBL. (CBONCTBAa 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. U3ydeHwue CBONCTB 3JEKTPOMATrHUTHBIX BOJH C MMOMOIILI0 MOOUIIBHOTO TenedoHa.
Pasznea 11. CBeToBLI€ IBJICHNUS.
JlyueBas moxenb cBera. Mcrounuku cBeta. IIpsiMonuHeitHOE pacnpoCTpaHEHUE CBETA.
3atmenus CosHia u JIynel. Otpaxenue csera. [limockoe 3epkano. 3aKOH OTPa)KEHHs CBETA.
[Ipenomnenue cBera. 3akoH npenaomiieHus cBeta. [lodHOe BHYTpeHHEE OTpaKeHUE CBETA.
Hcnonb3oBaHKe MOTHOTO BHYTPEHHETO OTPAKEHUS B ONITUYECKUX CBETOBOIAX.



Jlunza. Xox nyuerr B nuH3e. OmnrTmueckas cuctema ¢oToammapara, MUKPOCKONa 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.

OtpaxkeHue cBera.

[Tomyyenue n300pakeHHI B TUIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Tpenomnenue crera.

OnTudueckuii CBETOBO/I.

Xon tyueit B coOMparomei Jnunse.

Xop J1ydeil B paccenBarolel JIUH3E.

[Tomyuenue n300pakeHU C TOMOIIBIO JTUH3.

[TpuaIMN neicTBus GoToarnmapaTa, MUKPOCKOIIA U TEJIECKOTA.

10 Mopnens riasa.

11. PaznokeHue 0emoro cBeTa B CIIEKTD.

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 U300paKEeHUS TPEIMETa B IIIOCKOM 3epKaie.
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 PA3JIOKEHUIO OENIOTO 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
MOTJIONIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThIe CIIEKTPBI.

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

Snepuble peakiuy. 3aKOHBI COXPAHEHHS 3aps0BOT0 U MACCOBOTO UMCEN. DHEPTHUS CBSI3U
aTOMHBIX siziep. CBsI3b Macchl M d)HEPruu. Peaknmu cuHTe3a U eieHus saep. VIcTouHuKr sHeprun
ConHua u 3BE371.

Snepnas snepretuka. JleiicTBUS pagMOAKTUBHBIX U3TYYEHUHN Ha )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

ok wnNE

CnekTpbl U3TyYEHHS U TTOTJIONIEHUS.

CrexTpsl pa3Iu4YHbIX T'a30B.

CnexTp Boaopoa.

Hab6nronenue 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 TpPEKOB: HM3MEpPEHUE SHEPIMM YacTULBI MO TOPMO3HOMY MyTH (MO

dororpadusm).

3. H3mepeHue paanoakTUBHOTO (oOHA.

IHoBTOPHUTEIBbHO-0000 A0 MOTYJIb.

[ToBTOpHUTENHEHO-000011IaI0IINH MOY/Ib ITPEIHA3HAYEH ISl CUCTEMATHU3alMK U 000011IeHUs
MPEIMETHOTO COACPIKAHMSI M OTBITA ACSITEILHOCTH, TIPUOOPETEHHOTO NP U3YYCHHUH 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 OOECIEYMBACTCSA JOCTHXKCHHE TPEAMETHBIX M METalpeIMETHBIX
IUTAHUPYEMBIX PEe3yJIbTaTOB 0OydeHus, (GOopMHpYyeTCs €CTeCTBEHHOHAYYHAss T'PaMOTHOCTE:
OCBOEHHME HAYYHBIX METOJI0B HCCIIEIOBAHNUS SIBICHUN IPUPObI U TEXHUKH, OBJIAJICHUE YMEHUSIMU
OO0BSACHATH (PU3UUECKHE SBJICHHS, TPUMEHSAS MOTyYeHHbIC 3HAHMS, pelIaTh 3aa4d, B TOM YHUCIIE
KaueCTBEHHBIC U IKCIIEPUMEHTAJIbHBIC.

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

Ha OCHOBE IMOJIYYE€HHBIX 3HAHHUH pacro3HaBaTh U HAYYHO OOBSICHITH (DU3MUECKUE SBIICHUS
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 HambOoee Ba)XKHBIX JIOCTIKEHUH COBPEMEHHBIX TEXHOJOTHUH,
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 OBIIIEI'O OBPA30OBAHUA

W3yuyenue QUMK Ha YpPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHUs HAaIpaBICHO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPCAMETHBIX U IPECAMETHBIX 06pa3OBaTeHBHBIX PE3YIbTATOB.

B pesymbraTte wu3ydeHus (U3MKM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUSA Y

oOyuarorierocst Oynyt c()OpMUpPOBaHbI CIEYIOIINE TNYHOCTHBIE PE3YyIbTATh B YACTH:

1) naTPHOTHYECKOT0 BOCTIMTAHUS:

- MPOSIBJICHUE UHTEpEeca K UCTOPHUH U COBPEMEHHOMY COCTOSHUIO POCCUICKOUN (Qu3ndecKon
HayKU;

- IICHHOCTHOE OTHOIIEHUE K TOCTHXKCHHUSM POCCUUCKUX YUEHBIX-(DU3UKOB;

2) rpa:kKIaHCKOr0 M TYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

- TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCY>KIECHUHU OOIECTBEHHO 3HAYUMBIX U 3TUYECKUX
po0JIeM, CBA3aHHBIX ¢ IPAKTHYCCKUM ITPUMCHEHHEM JOCTHKCHUH (PU3UKH;

- OCO3HaHHE BaKHOCTU MOPaIbHO-ITHYECKUX MPUHIIUIIOB B IEATEIHHOCTH YUEHOTO;

3) 3cTeTHYECKOr0 BOCIIUTAHMSI:

- BOCIPHSITHE ICTETHMUECKUX KadyecTB (PM3MUECKON HayKu: €€ TapMOHUYHOTO MOCTPOCHHUS,
CTPOTOCTH, TOYHOCTH, JTJAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 TO3HAHHUA:

- OCO3HaHHWE IEHHOCTH (PM3MYECKON HAyKW KaK MOIIHOTO HMHCTPYMEHTA IMO3HAHHUS MUPA,
OCHOBBI Pa3BUTHs TEXHOJIOTHH, BaXKHEUIIEN COCTABIAIOLIEN KYJIbTYPBI;

- pa3BUTHE HAYYHOM JHO003HATEILHOCTH, HHTEPECA K UCCIIEI0BATENbCKON e TeIbHOCTH,

5) dopMupoBanus KyJbTYpPbI 310POBbS M IMOIMOHAIBHOIO 0J1ar0NOJTyYHA:

- 0CO3HaHME [IEHHOCTH 0€30MacHOr0 00pa3a )KM3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MHPE,
BaYKHOCTH TMPaBUJI 0€30MaCHOTO MOBEACHUS Ha TPAHCIIOPTE, HA AOPOrax, ¢ ANMEKTPUIECKUM U
TEIJIOBBIM 00OPYIOBAaHUEM B IOMAIIIHUX YCIOBUSX;

- chopmMHpOBaHHOCTH HaBbIKa pehIeKCUH, MPU3HAHUE CBOETO MpaBa Ha OMUOKY U TAaKOTO ke
MpaBa y Ipyroro 4eioBeKa;

6) TpyaoBOro BOCIMTAHUSA:

- aKTUBHOE y4YacCTHE B PEIICHUU MPAKTHYECKUX 3a1ad (B paMKax CeMbH, 00pa3oBaTelbHON
OpraHM3aIliy, TOPOAa, Kpas) TEXHOJIOTUYECKOHN U COITMAIbHOM HAMTPAaBIEHHOCTH, TPEOYIOITNX
B TOM YHCJIC U (PU3NYECKUX 3HAHUA,

- UHTEpeC K MPAKTUYECKOMY H3yUeHHIo Mpodeccuii, CBI3aHHBIX C (PU3UKOI;

7) 3K0JI0TMYECKOT0 BOCTIUTAHMS

- OpHWEHTAlMsl Ha TpUMeHeHHWe (U3MYECKUX 3HAHWN U1 pelieHus 3amad B o0jacTu
OKpY>Kalolllel Cpe/ibl, INIAHUPOBAHUSI TIOCTYNKOB U OLIEHKU UX BO3MOKHBIX MTOCIEICTBUM 715
OKpY>KaloIllel Cpepl;

- OCO3HaHHE MI00ATEHOTO XapaKTepa IKOJIOTUUECKUX MPOOIEM U MyTel UX PEIICHNUS;

8) ajanTannu K N3MEHSIOIIUMCS YCJIOBHAM COUMAIBHON 1 MPUPOAHOH Cpe/bl:

- TOTPeOHOCTh BO B3aUMOJCHCTBUU TPU BBHIMOJHEHUH WCCICIOBAHHN W TIPOEKTOB
(bu3MYECKOI HAPABICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSM JPYTUX;

- TIOBBIIIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH YePe3 MPAKTUUECKYIO eATeTbHOCTh;

- TOTpeOHOCTh B (DOPMHUPOBAHWHM HOBBIX 3HAHWWU, B TOM YHCIE (HOPMYIUPOBATH HJICH,
MTOHSTHSI, TUTIOTE3bI O (PU3MUECKUX OOBEKTAX U SIBICHUSX;

- 0OCO3HaHHE e(PUITMTOB COOCTBEHHBIX 3HAHWW U KOMIIETEHTHOCTEH B 00J1aCTH (DU3UKH,



® - [IJJAHUPOBAHHUE CBOETO PA3BUTHS B MPUOOPETEHUN HOBBIX (PU3UUECKUX 3HAHUM;

¢ - CTPCMIJICHHUC aHAJIM3UPOBATH U BBIABJIATH B3aUMOCBA3H IMPUPOEIL, OGH.ICCTBa N 3KOHOMMKH,
B TOM YHCJIE€ C UCIIOJIb30BAHUEM (1)I/ISI/I‘ICCKI/IX 3HaHHI>i;

® - OLEHKA CBOMX JCUCTBUH C Y4YETOM BIMSAHHUSA HA OKPYXKAIOLIYyI0 Cpely, BO3MOXKHBIX
r7100aJIbHBIX MOCJIEACTBUH.

METANPEIMETHBIE PE3YJIbTATHI

B pesynpraTe OCBOEGHMSI MpOrpaMMbl 1O (U3UKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBanusi y oOyuyatomierocsi Oyayr cpopMUPOBaHbI MeTampeAMeTHble pe3YJbTaThl,
BKJIIOUAIOLIME TI03HABATEJbHbIE YHHUBEpCAJbHbIE Y4eOHbIE JEHCTBUS, KOMMYHUKATHBHbBIC
YHHUBEpCaJIbHbIC yUeOHbIE NIEUCTBUS, PETYISTUBHbBIE YHUBEPCAIbHbIC yUECOHbIE 1EHCTBUS.

Ilo3HaBaTe/IbHBbIE YHHMBepCAIbHbIe yYeOHbIe AeiicTBUS

ba3oBble JJornveckue aelcTBUS:

BBISIBJISITH U XapaKTepU30BaTh CYIIECTBEHHbIE IPU3HAKN OOBEKTOB (SIBJICHUI);
YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(PUKAIIMKI, OCHOBAHUS JIJIsi 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‘IGCKI/IX SIBJICHUN W
IPOIIECCOB, JIeNIaTh BBIBOABI C HCIOJB30BAHUEM JIEAYKTUBHBIX M HMHIYKTHBHBIX
YMO3aKJIIOUEeHUH, BBIIBUTATh TMIIOTE3bl O B3aUMOCBA3X (PU3NUYECKUX BEJTUYUH;
CaMOCTOSITENILHO BBIOMPATh CIOCO0 perieHus yueOHol Gpusnueckoit 3aaun (CpaBHEHUE
HECKOJIbKMX BapMaHTOB peLIeHMs, BbIOOp Haubojee MOIXOIAMIEI0 ¢ Y4ETOM
CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPUEB).

ba3oBble ncciienoBarebcKue AeiCTBHUA.

MCIIOJIH30BaTh BOMIPOCHI KaK MUCCIIEI0BATEIBCKII HHCTPYMEHT MTO3HAHNS,

MPOBOAMTH MO CAMOCTOSITEIHHO COCTABJICHHOMY IIJIaHY OIIBIT, HECIOXKHBIA (DPU3UUECKUN
9KCIIEPUMEHT, HEOOJIbIIIOE HCCie10BaHne (PU3NUECKOTO SIBICHMUS,

OIICHUBATh HA MPUMEHUMOCTh M JOCTOBEPHOCTh MH(OPMAIHIO, TTOTYUYEHHYIO B XOJ€
WCCJICIOBAHMS WJIH SKCIIEPUMEHTA;

CaMOCTOSATENbHO  (popMynupoBaTh OO0OOIIEHUST W  BBIBOJABI 1O  pe3yjabTaTaM
MPOBENEHHOTO HAOIIO/IEHUS, OIIbITA, UCCIIEJOBAHMS,

MIPOTHO3UPOBATH BO3MOXKHOE JlalbHEHIIIee pa3BUTHE (PU3UUECKUX MPOIIECCOB, a TAKKe
BBIIBUT'aTh NPCAIIOIOXKCHUS 00 nx Pa3BUTHHU B HOBBIX YCJIOBUAX U KOHTCKCTaX.

Pabora ¢ nnopmanmeii:

NPUMEHSTHh pa3jMYHble METOJbI, WHCTPYMEHTHI W 3allpOChl MPH TOHWCKE W OTOOpe
UH(OPMALIUY WK TAaHHBIX C YYETOM MPEUIOKEHHON ydeOHO! (pu3ndecKoi 3a1auu;
aHAJTM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATh WHPOPMALIUIO PA3TUUYHBIX
BUJOB U (pOPM IIPECTABICHHUS;

CaMOCTOSITENIFHO BBIOMpATh ONTUMANbHYIO (hOpMy TMpeAcTaBiIeHUs HH(oOpMaruu u
WITIOCTPUPOBATh pElIaeMble 3a/a4d HECIOXHBIMH CXEMaMH, JuarpaMMaMu, WHOU
rpaduKol U UX KOMOMHAITUSIMU.



KomMMyHnkaTuBHBbIE YHUBepCcaJIbHbIE y4eOHbIe JeiicTBHS:

B XO0J¢ OOCYXJeHHUS Y4eOHOro MmaTepualia, pe3yJbTaToB JIa0OpaTOPHBIX pPaboOT u
MPOEKTOB 337aBaTh BOMPOCHI IO CYIIECTBY OOCYKIaeMOW TEMbl M BBHICKA3bIBATh UJICH,
HAIICJICHHBIC Ha PEIICHUE 3a/1a4H U MOJIepKaHne OJ1aroKenaTeIbHOCTH OOIICHNUS;
COMOCTABJIATh CBOU CYXKICHHS C CYXACHHUSIMH JPYIMX YYaCTHUKOB JHAJIOTa,
00HapyXUBaTh Pa3INYNE U CXOJCTBO MO3UIIHIA;

BBIPAXaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;

NyOJUYHO  TIPEACTABISITH  PE3yJAbTaThl  BBITOJIHEHHOTO  (PU3WYECKOTO  OIBITA
(9KCTIEpUMEHTA, UCCIICIOBAHMUS, POCKTA);

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

NPUHUMATH [IEJTM COBMECTHOW JIEATEIHHOCTH, OPraHHU30BBIBATH JCHCTBHS TIO €&
JOCTHIKEHUIO: PACIPEICNIATh POJIM, 00CYKIATh MPOIECCHl M PE3yIbTaThl COBMECTHOU
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

BBITIOJHATh CBOKO YacTh PaOOTHI, JOCTUTAs KA4eCTBEHHOTO pe3yibTara IO CBOCMY
HAIPABICHUIO U KOOPAUHUPYS CBOU JIEUCTBUS C APYTUMU YJICHAMH KOMAaH/IbI;
OILICHMBATh Ka4YECTBO CBOETO BKJIaJa B OOLIUII MPOYKT [0 KPUTEPHSIM, CAMOCTOSITEIILHO
c(hOpMYyIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJIBHBLIC y‘leﬁﬂble JelcTBUS

Camoopranusanus:

BBISIBJISATH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYaLUsAX, TPEOYIOUUX JUIsl peIIeHUs
(bu3nUecKux 3HaHUMH;

OpPUEHTHPOBAThCSI B PA3IMYHBIX MOAXO0JAX NPUHATHUS peHIeHuN (MHIUBUAYaAIBHOE,
INPUHITHE PELLIEHUs B TPYIIE, IPUHATHE PELICHUH IPyNIoi);

CaMOCTOSITEJIFHO COCTaBJIATh AJTOPUTM peIIeHUs (PU3MUECKOW 3afaud WM IUIaHa
UCCIICIOBaHMUsl C Y4ETOM MMEIOLIMXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh MPEIJIara€Mble BApUAHThI PEIICHU;

Jienath BbIOOpP 1 OpaTh OTBETCTBEHHOCTH 3a PEIICHNUE.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:

JIaBaTh a/IeKBaTHYIO OLICHKY CUTYallUU U IpeiaraTh IJ1aH e€ N3MEHEHHUS;

OOBSICHATH MPUYMHBI TOCTUKEHUS (HEAOCTHKEHHS) pE3yIbTaTOB JIEATEIbHOCTH, 1aBaTh
OLICHKY TPHUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTHUBBI B JIEATEIHHOCTh (B TOM YHCIIE€ B XOJ1 BBHIMOJIHEHUS (HU3HUECKOTO
UCCJIEIOBaHMSI WJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, H3MEHUBIIMXCS
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 OIMMOKY MNpHU peleHHH (QU3NYEeCKUX 3aJad WId B
YTBEPKACHUSIX HA HAYYHBIE TEMBI M TAKOE )K€ IIPaBO JPYTOro.

IMPEJIMETHBIE PE3YJIBTATDBI



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

UCTIONIB30BAaTh TOHATHS: (PU3MYeCKMe W XUMHYECKHE SIBICHHSA, HaOIIOACHUE,
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,  MPSIMOJIMHEWHOE),  TpaeKTopus,
paBHOJEHCTBYIOIIAs cuia, Jaedopmarus (ympyras, IJIacTHYECKas), HEBECOMOCTb,
COOOILAOIIMECS COCYIbI;

pa3nuyath sBieHus (quddy3usi, TEIUIOBOE BUKCHIE YaCTHUI] BEIECTBA, PABHOMEPHOE
JBIDKEHUE, HEPAaBHOMEPHOE IBI)KEHUE, WHEPLHUs, B3aUMOJCHCTBUE Tell, PaBHOBECHE
TBEPABIX TEJ C 3aKPEIIEHHON OCBIO BPAICHUSs, Iepeiada JaBICHHUS TBEPIBIMHU 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 (PU3HUECKOE SBICHUE;

pacro3HaBaTh NPOSIBICHUE U3YYCHHBIX (PH3MUECKUX SIBICHUI 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 MaBICHUS HA >KUBOW OpPraHW3M, 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/IC
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTH BEILECTBA, BPEMs, MYyTb, CKOPOCThb, CPEIHSSA
CKOpOCTb, CHJIa YIIPYTOCTH, CHJIA TSXKECTH, BEC Tella, CUIla TPEHUsI, AaBleHHe (TBEPAOTO
Tesa, >KUIKOCTH, Tasa), BBHITAJIKMBAIOLIAs CUJIa, MeXaHWYeckas padoTa, MOIIHOCTb,
MJI€Y0 CHUJIbI, MOMEHT CHJIbI, KO3(P(UIMEHT TOJe3HOTO JCHCTBUA MEXaHHU3MOB,
KHHETHYCCKAass W IIOTCHIIHMAJIbHAas1 BHGPFHH), IIpu ONHMCaHHUU IIPAaBHUJIIBHO TPAaKTOBATb
(bu3nUecKnit CMbICI UCOIb3yEMBbIX BETMUUH, UX 0003HAUEHUS U €TUHUILIBI PU3NIECKUX
BEJIMYMH, HAXOAUTh (OPMYIJIbI, CBS3BIBAIOIIME AAHHYI0 (DU3MUECKYI0 BEIMYMHY C
JPYTMMH BEJIWYMHAMM, CTPOUTH TpadUKH HM3YyYEHHBIX 3aBUCUMOCTEH (PU3NUYECKHUX
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 paBHOBecUs pblyara (0OJ0Ka), «30J0TO€ MPaBUIIO» 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 YHUCJIE U B KOHTCKCTC
CI/ITyaI_[I/II\/'I IMPAKTUKOOPUCHTUPOBAHHOI'O XapaxkTepa: BBISIBJIATD IMPUYHUHHO-
CJIEZICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 1—2 JIOTHYECKUX I1aroB ¢ OMopoil Ha 1—
2 U3y4YEHHBIX CBOWCTBA (PU3MUECKUX SABJICHUH, (U3NYECKHX 3aKOHA WU
3aKOHOMEPHOCTH;

pemath pacuéTHble 3agayd B 1-2 J1edCTBHA, HWCHOIB3ys 3aKOHBI U (POPMYIIBL,
CBSI3BIBAIOIIME (PM3MUCCKHE BEJIMYMHBI: HA OCHOBE aHAIN3a YCIOBUS 33/1a4H 3aITUCHIBATH
KpPaTKOE YyCJIOBHE, MOJICTABIATh (U3MYECKHE BEIMYMHBI B (POPMYNIBI M MPOBOAMTH
paC‘-IéTBI, HaxXOJUThb CIIPABOYHBLIC HOAaHHBIC, HCO6XOILI/IMI:IG oJig pelICHUA 3aady,
OLIEHUBATh PEATMCTUYHOCTD MOTYYCHHOHN (PU3MUECKON BEINUHHBI,



pacrio3HaBaTthb MpoOIeMbl, KOTOPBIE MOYKHO PEIIUTh IPU MOMOIIHN (PU3HUECKUX METOIOB,
B ONMCAHUU HCCIIEAOBAaHMS BBIICIATh IPOBEPSIEMOE IPEAINONIOKEHHE (THIIOTE3Y),
pa3nnyath ¥ WHTEPIPETHPOBATH MOJIYYEHHBIA pe3ysbTaT, HAXOAWUTh OMIMOKU B XOe
OIbITA, JIEJIATh BBIBOJIBI I10 €70 PE3y/bTaTaM;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NYECKUX CBONCTB
Tes:  (OPMYIHMPOBATH TPOBEPSIEMbIe MPEANONIOKEHUs, COOMPAaTh YCTAaHOBKY U3
IPEI0KEHHOT0 000PYA0BaHU, 3alIUChIBATE X0/ OINbITa U (JOPMYJINPOBAThH BHIBOJIBI,
BBITOJIHATH NPSMBIE U3MEPEHUSI PACCTOSHUS, BPEMEHH, MAcChl Tena, 00b&Ma, CUJIbl U
TEeMIIepaTypbl C UCIOJb30BAaHMEM AHAJIOTOBBIX U LU(POBBIX NMPUOOPOB, 3alHUCHIBATH
IIOKa3aHUs IpUOOPOB C y4ETOM 3aJJaHHOM aOCOIIOTHOM MOrPEIHOCTH U3MEPEHUN;
IPOBOJUTH MCCIIEIOBAaHUE 3aBUCUMOCTH OJHOM (PM3MYECKON BEIMUYUHBI OT IPYrou c
HCIIOJIb30BaHUEM IPSMBIX U3MEPEHUH (3aBUCUMOCTH IIyTH PAaBHOMEPHO JBUKYLIETOCS
TeJa OT BPEMEHU JIBUKEHUS TeJla, CHUJIbI TPEHUSl CKOJIbKEHUSI OT Beca Teja, KauecTBa
00pabOTKM TOBEPXHOCTEH Tel M HE3aBUCHUMOCTU CWJIBI TpPEHHUS OT IUIOIAAU
COIIPUKOCHOBEHUS TE€J, CUJIbl YIPYTOCTU OT YAJIMHEHUS NPYXKHUHBI, BbITAIKUBAIOILEH
CHIIBI OT O00BbEMa TOTPYKEHHOH 4YacTh Tella M OT IUIOTHOCTU JKUAKOCTH, €€
HE3aBUCHMOCTH OT IUIOTHOCTH Teja, OT TIIyOWHBI, HA KOTOPYIO MOTPYKEHO TeJo,
yCIOBUH IJIaBaHMs TeJ, YCIOBHM paBHOBecHs pblyara M OJIOKOB), y4yacTBOBaTh 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 BEIWYUH (IUIOTHOCTh BEIECTBA
KUAKOCTHU W TBEPAOrO TeNa, CWJIA TPEHHUS CKOJIBXKEHHUS, JaBJIEHUE BO3/1YyXa,
BBITAJIKMBAIOIIAs CHWJIA, JCHCTBYIOLIAs Ha MOTPYKEHHOE B KHUAKOCTb TEJO,
KOA((UIMEHT MOJIE3HOTO JEHCTBUS MPOCTHIX MEXAHU3MOB), CIIEAys HPEUI0KEHHON
MHCTPYKIMU: IIPU BBINOJIHEHUN U3MEPEHUI COOMPATh SKCIIEPUMEHTANIbHYIO YCTaHOBKY
Y BBIUUCIIATH 3HAYEHUE NICKOMOM BEJIIMUMHBL,

coOnrofarh TMpaBujia TEXHUKUM O€30MacHOCTH TIpu pabore ¢ 1ab0paTOpHBIM
o0opynoBaHuEM;

yKa3bIBaTh MPHUHIMNBI JEHCTBUS NPUOOPOB M 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 HX OMHCAaHMs (B TOM YHCIE: MOAIIUIHUKUA, YCTPOMCTBO
BOJIONIPOBO/A, THAPABIMYECKHI Mpecc, MaHOMETpP, BBICOTOMEp, MOPIIHEBOM Hacoc,
apeoMeTp), UCMONIb3ys 3HaHUS O CBOMCTBAX (PU3MUECKUX SIBICHUH M HEOOXOIUMBIE
¢du3nueckre 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOAUTH TPHUMEPHl (HAXOAUTh HH(OPMAIMIO O TMpHUMEpax) MPAKTUYECKOro
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
OKpYKAaroIlEeH Cpee;

OCYILLECTBIIATh OTOOP HMCTOYHUKOB HMH(popManuu B VHTepHETE B COOTBETCTBHU C
3a/laHHBIM TIOMCKOBBIM 3alPOCOM, HA OCHOBE MMEIOLMXCS 3HAHUHI U ITyTEM CPAaBHEHUS



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

UCIIOJIb30BaTh MPHU BBIIOJHEHUU YYEOHBIX 3a/laHUI HAyYHO-IOMYJISPHYIO JINTEPATypy
($U3nIECKOro coaepKaHus, CIPaBOYHbIE MaTepHalibl, pecypchl cetu IHTepHeT, BIaieTh
npuéMaMM KOHCIEKTHPOBAaHUS TEKCTa, IpeoOpa3oBaHUs HHPOpPMALUM W3 OJHOH
3HAKOBOU CUCTEMBI B IPYTYIO;

CO3/1aBaThb COOCTBEHHBIE KpaTKUE MUCbMEHHBIC M YCTHbIE COOOIIEHUsI 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 HM3YyYCHHBIM MMOHATUHWHBIA ammapar Kypca (QHU3HKH,
COIPOBOKAATH BBICTYIIJICHUE NIPE3CHTALUEH;

IIPYU BBIIIOJIHEHUU Y4YEOHBIX MPOEKTOB U MCCIENOBAHUM pacIpenessaTh 00S3aHHOCTH B
IPYIIE B COOTBETCTBUU C ITOCTABJICHHBIMU 3a/1a4aMH, CJIEAUTH 3a BBIIIOJIHEHUEM IUIaHA
NeMcTBUM, aZeKBaTHO OLIEHMBAaTh COOCTBEHHBIH BKJIAJ B JEATEIbHOCTh IPYIIIIBI,
BBICTPAMBAaTh KOMMYHUKATUBHOE B3aUMOJICHCTBHE, YUUTHIBAsI MHEHUE OKPYKAIOLIUX.

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

HCIIOJIB30BAaTh IMOHATHA: MacCa M pa3MEpbl MOJICKYJI, TCIIJIOBOC IABWIKCHHUEC aTOMOB U
MOJICKYJI, arperaTHbie COCTOSIHHS BEUIECTBA, KPHCTALUIMYECKUE M aMOp(dHBIC Tela,
HACBIIICHHBIA U HEHACBILEHHBIN I1ap, BIAKHOCTh BO3yXa, TEMIIEPATYPA, BHYTPEHHAA
SHEPrus, TEIIOBOW JIBUTATENb, JJIEMEHTAPHBINA SJEKTPUUYECKUN 3apsl, SJIEKTPUUECKOE
IoJie, MpOBOAHUKHU U JUBJICKTPUKH, MOCTOSIHHBIN SHGKTpI/I‘ICCKI/Iﬁ TOK, MAarauTHOC I10JIC,
pa3nuyarh SBJIEHUS (TEIJIOBOE pPACHIMPEHHWE W CXKaTHhe, TEIUIoNepenava, TEIUIOBOe
paBHOBecHE, CMauWMBaHHUE, KaNWUISPHBIC SBICHUSA, WCIApEeHUe, KOHICHCAIIUS,
IUIaBlIeHUWEe,  Kpucramnuiauus  (OTBepAEBaHHE),  KUIEHHE,  Teronepeaayda
(TeTUIONPOBOTHOCTh, KOHBEKIIHS, W3JIYYCHHE), AJICKTPU3alUs TeJ, B3aUMOJCHCTBUE
3apsAa0B, HeﬁCTBHﬂ QJICKTPUYECKOTO TOKa, KOPOTKOC 3aMbIKaHHC, BSaHMOHCﬁCTBHG
MarHuToB, JEWCTBHE MAarHUTHOTO TOJII HA MPOBOJHUK C TOKOM, SJIEKTPOMAarHUTHAS
UHAYKIHS) TIO ONHMCAHWI0O UX XapaKTePHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JIEMOHCTPHPYIOIIHNX JaHHOE (PU3NICCKOE SIBIICHUE;

pacro3HaBaTh MPOSBICHNE W3YYCHHBIX (PU3NYECKUX SBICHUIA B OKPYXKAIOIEM MHUPE, B
TOM YHUCIIC (1)PI31/I‘-I€CKI/IC SABJICHUSA B TMPUPOJAC: IMOBCPXHOCTHOC HATAKECHUC U
KalWUIAPHBIE SIBJIICHHWS B NPHUPOAE, KPUCTALUIBI B Mpupojne, usinydeHue CouHia,
3aMep3aHue BOJIOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHeEra,
DIIEKTPUYECKHUE SBJICHUS B aTMOC(Epe, DIEKTPUIECTBO )KUBBIX OPraHU3MOB, MATHUTHOE
noJie 3emit, ipeiid MmorocoB, poIb MATHUTHOTO TIOJIS JUIS )KU3HH Ha 3eMile, TIOJISIPHOE
CUSIHUE, TPH OSTOM [EPEeBOAUTH MPAKTUYECKYIO 33aJadyy B Yy4eOHYIO, BBLIEIATh
CYIIIECTBEHHBIE CBOMCTBA (MIpU3HAKU) PUINUECKUX SIBICHUM;

OIMHUCBIBATh U3YYCHHBIC CBOMCTBA Te€I U (bHBI/I‘-IGCKI/IC SABJICHUS, UCIIOJIB3YA q)HSI/I‘IeCKI/Ie
BEJIMYMHBI (TEMIEpaTypa, BHYTPEHHSsSI SHEPrus, KOJWYECTBO TEIUIOTHI, YAEIbHAs
TEMJIOEMKOCTD BCIICCTBA, YACJIIbHAd TCIUIOTA IUIABJICHUA, YACIbHAsA  TCIJIOTA
napooOpa3oBaHus, yIelbHAs TEIUIOTAa CrOPaHUsI TOTUTMBA, KOA(DQPHUIMEHT IOJIE3HOTO
JICHCTBUSI TEIUIOBOW MAIMHBI, OTHOCHUTENIbHAS BIKHOCTh BO3IyXa, DIIEKTPHUYCCKHMA
3apsif, CUJIa TOKA, SJIEKTPHUECKOE HANIPsKEHUE, COMIPOTHBIICHUE TPOBOTHIKA, YIETHHOE
COTMPOTHBIICHUE BEIIECTBA, pab0Ta U MOIIHOCTH IEKTPHUECKOTO TOKA), MPU OMMHCAHUN
NPaBUIBHO TPAKTOBATh (PU3UYECKUN CMBICI UCTIOIB3yEMBIX BEJIMYHMH, 0003HAYCHUS U



eIUHUIBI  (U3UYECKUX BEJIMYUH, HAXOAUTh (HOPMYJIbI, CBS3BIBAIOIINE JTaHHYIO
GU3HYECKYI0 BEIMYUHY C JAPYTUMU BEIHMYMHAMHU, CTPOUTH TpadUKH HM3yYCHHBIX
3aBUCHUMOCTEHN (PU3NYCCKUX BEIUUHH;

XapaKTepU30BaTh CBOMCTBa Tel, (pU3WMYECKHe SBICHHUS M TMPOIECCH, HCIONb3Ys
OCHOBHBIC TIOJIO)KCHHSI MOJICKYJISIPHO-KUHETUYECKOH TEOpUHM CTPOCHUS BEIECTBA,
MIPUHITUIT CYTIEPIIO3UIIMH TTOJIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHCHHUsI 3apsia,
3akoH OMa /i ydacTka 1enu, 3akoH Jlxxoyns—Jlenna, 3akoH coXpaHeHus SHEPTUH, TTPU
9TOM J1aBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA U 3AMUCHIBATH €T0 MaTEMaTHYECKOE
BBIPQKCHHE;

OOBSCHATh (PU3MYECKHE MPOIECCHl M CBOMCTBA TEJI, B TOM YHUCJIC M B KOHTEKCTE
CUTYaIMH MPaKTHKOOPHUEHTHPOBAHHOTO XapaKTepa: BBISBIIATH PUYUHHOCIICICTBCHHBIC
CBSI3H, CTPOUTH OOBsICHEHHE U3 1—2 TOTMYECKUX IIaroB ¢ OMopoil Ha 1—2 M3y4eHHBIX
CBOMCTBa (PU3UYECKUX SBICHUH, (PU3NICSCKUX 3aKOHOB HIIM 3aKOHOMEPHOCTEH;

pemiate pacuéTHble 3adauyd B 2-3 JEWUCTBUA, HCIONB3YsA 3aKOHBI U (POPMYIIBL,
CBsI3BIBAOIIME (DU3NYECKHE BEIMYMHBI: HA OCHOBE aHAJIN3a YCIIOBHS 331a9H 3aIHCHIBAThH
KpaTKO€ YCIIOBUE, BBISBIATH HEJOCTATOK JAHHBIX IJIs PEIICHHs 3a7add, BHIOMPATH
3aKOHBI U POPMYIIBI, HEOOXOIUMBIE /1JIs €€ pEIIeHHUs, TPOBOJAUTE PACUETHI U CPABHUBATH
MOJTy4E€HHOE 3HauUeHUEe (PU3NYECKON BETUYHHBI C U3BECTHBIMU JAHHBIMU;

pacrno3HaBaTh MPOOJIEMBbI, KOTOPHIE MOYKHO PELITUTh IMPU ITOMOITH (PHU3NIECKUX METOIOB,
UCIIOJIb3Ysl ONMHCAHUE HCCICAOBAHUS, BBIICIATH TMPOBEPSEMOE MPEATNOI0KECHHE,
OIICHUBATH MPABUIBLHOCTH TIOPSJIKA MPOBEICHUS UCCIIEI0OBAHUS, I€TIaTh BHIBOJIBI;
MPOBOANTH OMBITHI IO HAOMIOEHUI0 (PU3NYECKUX SBICHUN WM (PU3NYECKUX CBOHCTB
Ten (KamwUIApHBIE SIBJICHMs, 3aBUCUMOCTBH JIaBJICHHUS BO3JyXa OT €ro o0bema,
TEMIIepaTypbl, CKOPOCTH MPOLECCa OCThIBAHUSI U HATPEBAHUSI IIPU U3JTYUYEHUH OT LIBETA
u3Ny4aronie  (Moriaomaroieil) MOBEpXHOCTH, CKOPOCTh HCMApeHHs BOJBI  OT
TEMIIEpaTypbl JKHJAKOCTH | IUIOMIAJAU €€ TIOBEPXHOCTH, OJJIEKTpHU3alds Tel |
B3aUMOJICCTBUE DJEKTPUUYECKUX 3apsIOB, B3aUMOJCUCTBUE IMOCTOSHHBIX MarHUTOB,
BHU3yaJIM3alisl MATHUTHBIX NOJIEW MOCTOSIHHBIX MarHUTOB, I€UCTBUS MATHUTHOTO MOJIS
Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHWTA, CBOWCTBA 3JEKTPOABUTATEIIS
MOCTOSTHHOTO TOKa): (opMynupoBaTh TMpOBEPsSEMbIE TMPEANOIOKEHU, COOUpaTh
YCTAaHOBKY M3 TMPEIJIOKEHHOTO OOOPYJIOBaHHWsSA, OMHUCHIBATH XOJ OMNbITA W
(dbopMyITHUpOBaTh BHIBOJIBI;

BBITIOJTHSITh TPSIMBbIE U3MEPEHUsI TeMIIePaTypbl, OTHOCUTEIHLHON BIAXKHOCTH BO3IyXa,
CWJIBI TOKA, HANpPSDKEHUS C HCIOJIB30BAHMEM aHAJIOTOBBIX MPHOOPOB U JIaTYMKOB
bu3NYECKUX BENUYHMH, CPAaBHHUBATh PE3YNIbTAaThl HM3MEPEHUN C Y4ETOM 3aJaHHOMI
a0COTIOTHON MOTPEIIHOCTH;

MPOBOANTH MCCIIEOBAHUE 3aBUCHUMOCTH OJHOW (DM3UYECKOW BETUYHMHBI OT JIPYTod C
WCIIOJIb30BAHUEM TPSIMBIX M3MEPEHUN (3aBUCUMOCTH COMPOTHUBJICHUSI MPOBOJIHUKA OT
€ro JIJTMHBI, TUTOIIAJN TOTIEPEYHOTO CEUEHHUS M YJEIBHOTO COMPOTHBIICHHS BEIIECTBA
MIPOBOJIHUKA, CHJIBI TOKA, UJIYILIETO Yepe3 MPOBOJHUK, OT HAMPSIXKEHUsI HA TPOBOIHUKE,
UCCJIEIOBAHNE TOCIIEIOBATEILHOTO U MapauIeIbHOTO COEIMHEHUM MPOBOJHUKOB):
MJIAaHUPOBATh UCCIEAOBAaHUE, COOMPATh YCTAHOBKY M BBIMIOJHATH U3MEPEHUS, CICIys
MIpEeIOKECHHOMY TUIaHy, (PUKCHPOBATh PE3yJbTaThl TOJYYCHHONW 3aBUCHMOCTH B BUJIC
TaOJIUIl ¥ TpaUKOB, IeTaTh BEIBOJBI 0 PE3yIbTaTaM UCCIICIOBAHUS;

MIPOBOJIUTh KOCBEHHBIC M3MEPEHUs! (DU3MYECKUX BENMYMH (yIENbHAs TEIUIOEMKOCTh
BEIIECTBA, CONMPOTUBJICHUE MPOBOJHUKA, Pa00Ta U MOIIHOCThH AJIEKTPUUYECKOTO TOKA):



IUIAHUPOBaTh M3MEpPEHMs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY, CIEays
IPEJJI0KEHHON MHCTPYKLMU, U BBIYUCIIATh 3HAUEHNUE BEIMUNHBI,

coOuoaTh IpaBWja TEXHUKM Oe30macHOCTH Ipu pabore ¢ JabopaTOpPHBIM
000pyI0BaHUEM;

XapakTepu30BaTh MPUHIUIBI JCHCTBUS M3YYEHHBIX MNPHOOPOB U TEXHHYECKUX
YCTPOMCTB € ONOPOM HAa UX ONMCAHUS (B TOM YHCJE: CUCTEMA OTOILICHUS JIOMOB,
TUTPOMETp, MapoBas TypOWHA, aMIepMeTp, BOJBTMETP, CUETUMK 3IIEKTPUUYECKON
SHEpPruH, HJIEKTPOOCBETUTENbHBIE NPUOOPHI, HArpeBaTeNbHbIE 3JIEKTPOIPUOOPHI
(mpuMmepbl), 3JIEKTPUYECKHE NPEJOXPAHUTENH, 3JIEKTPOMArHUT, 3JEKTPOJBUIATEIh
MOCTOSIHHOTO TOKAa), HCHOJb3ysd 3HAaHUS O CBOMCTBAaX (PU3MYECKHX SBICHUH U
Heo0XouMble GU3NYECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUYECKHUE YCTPOMCTBA M HW3MEPUTENBHBIE MPUOOPHI 1O
cXeMaM M CXEMaTHYHBbIM PUCYHKaM (JKUIKOCTHBII TE€pMOMETp, TEpMOC, IICUXPOMETP,
TUTPOMETp, ABUraTellb BHYTPEHHETO CTrOpaHMsl, 3JEKTPOCKOI, PEOcTar), COCTaBIISATh
CXEMBbI 3JIEKTPUUYECKUX LIETIeH C MOCIEeI0BAaTeNbHbIM U NapauIeIbHbIM COEIUHEHUEM
3JIEMEHTOB, pa3jnyas yCJIOBHbIE 0003HAYEHUSI JIEMEHTOB MIEKTPUUECKUX LIETIEH;
NPUBOANUTH TPHUMEPHl (HAXOAWTh HMHOOPMAIMIO O MPHUMEPax) MNPAKTUIECKOTO
UCIOJIb30BaHUS (PU3MUECKUX 3HAHUM B IIOBCEJAHEBHOW XM3HM A obOecredeHus
0€30I1aCHOCTH MpH OOpalleHud ¢ NpudOpaMu U TEXHUYECKUMH YCTpOicTBaMu,
COXpaHEHUsI 370pPOBbsi M COONIOACHHUS HOPM DSKOJOTMYECKOTO IOBEJIEHUS B
OKpYKarolllei cpere;

OCYILECTBIIATh MOMCK HHPOpMaLUU pu3nueckoro coaepkanus B IHTepHere, Ha OCHOBE
UMEIOUINXCA 3HAHUW M MyTEM CpaBHEHMS JIOTOJIHUTEIBHBIX HCTOYHHUKOB BBIIEISATH
UH(POPMaLINIO, KOTOpasi SABJISETCS IPOTUBOPEUNBOM UM MOKET OBITh HEIOCTOBEPHOM;
MCIIOJIb30BaTh NIPU BBINOJHEHUH Y4YE€OHBIX 3aJaHUIl HAYYHO-TIOMYJISIPHYIO JINTEPATypy
(bu3MUecKoro coaepxKaHus, ClipaBOYHbIe MaTepHalibl, pecypchl ceTu IHTepHeT, BialeTh
npuéMaMM KOHCHEKTHPOBAaHHUS TeKCTa, NpeoOpa3oBaHUS HHPOpPMALMM W3 OJHOMN
3HAKOBOM CHUCTEMBI B IPYTYIO;

co3/laBaThb COOCTBEHHblE NHCbMEHHBIE M KpaTKUE YCTHbIE COOOLIeHHs, 0000mas
MH(OPMALIMI0 U3 HECKOJIbKUX HCTOYHMKOB (PU3MYECKOrO COAEpKAHMS, B TOM 4YHCIIE
nyOIMYHO  TPENCTaBISITH  Pe3yiabTaTbl MPOEKTHOM WM  HCCIENOBATEIbCKOMN
JESATENIBHOCTH, TP 3TOM T'PaMOTHO HCIIOJIb30BAaTh M3yYEHHBIN NMOHATUIHBIN anmapar
Kypca (pHU3UKH, CONPOBOXKIATh BHICTYINICHHE MTPE3CHTAIHEH;

OpU BBIOJHEHUH YYeOHBIX IPOEKTOB W HCCIEIOBAHUN (PU3NUECKUX MPOIECCOB
pacrpeensaTh 00S3aHHOCTH B IPYyIIE B COOTBETCTBUU C IOCTABJIEHHBIMU 3aJadyaMu,
CIIEIUTh 3a BBINOJHEHHEM IIJlaHa JEHCTBUH M KOPPEKTUPOBATH €ro, aJeKBaTHO
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 OOYJAIOIITUXCS YMEHHM:

UCIIOJIb30BaTh TMOHATHUS: CHUCTEMa OTCYE€Ta, MaTepHalibHash TOYKa, TPACKTOPUS,
OTHOCHUTEJIbHOCTh MEXaHHUYECKOI0 JIBMXKEeHUs, nedopmanus (yrnpyras, miacTH4eckas),
TPEHHE, LEHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTb U TNEPErpy3KH, LEHTP
TSOKECTH, a0COJIOTHO TBEPIOE TEJO, LEHTP TSHKECTH TBEPAOTO Tela, paBHOBECHE,
MEXaHW4YeCKne KojiedaHWsi W  BOJHBI, 3BYK, MHQpPa3ByK U  yIbTPa3BYK,
3JIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTH U



JAIbHO30PKOCTh, CIEKTPhl HCIYCKaHWsS M TOTrJouieHus, anbda, Oera- M ramma-
U3JTy4EHUs], U30TOIIbI, SIACPHAs SHEPIE€TUKA,

pa3iuyath SBJICHUS (PaBHOMEPHOE U HEPaBHOMEPHOE MPSMOJIMHEHHOE IBUKECHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JIBIKEHHE, CBOOOIHOE MaIeHUE TN, PABHOMEPHOE
JBWKEHHE 10 OKPYKHOCTH, B3aUMOJEHCTBUE TE€J, PEAKTUBHOE JBUKCHUE,
Kosie0aTesIbHOE JIBIKEHUE (3aTyXamlllhe M BBIHYXKIEHHbIE KoyeOaHUs), PEe30HAHC,
BOJIHOBOE JBW)KEHHE, OTPaXXEHUE 3BYKa, MPSMOJIMHEHHOE pPACIPOCTPaHEHUE,
OTpaXEHHE U IIPEJIOMIIEHUE CBETA, [I0JJHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3JI0KEHUE
0ernoro cBera B CIEKTP M CJIOXKEHUE CIEKTPAIbHBIX I[BETOB, IHCIIEPCUS CBETA,
€CTECTBEHHAsl PaIMOAKTUBHOCTb, BOSHUKHOBEHHE JIMHEWYATOTO CIIEKTPa U3ITYUECHHUS ) 10
ONMCAHUIO UX XapPAKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOLINX JaHHOE
(duznyeCcKoe SIBJICHUE;

pacrno3HaBaTh MPOSBICHUE U3YYCHHBIX (U3NYCCKUX SBICHHUA B OKpYXaroieM Mupe (B
TOM 4YHclie (PU3HYSCKUE SBIICHUS B TPUPOJIC: MIPHIMBEI U OTJIUBHI, JIBIDKCHUE TUIAHET
ConHe4yHOM cUCTEeMbl, PEaKTUBHOE JIBUIKEHHE KUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3€MJICTPSICEHUE, CEHCMUYECKHME BOJHBI, ILYHAMH, 3XO, LBETa Tel,
ONTUYECKHE SBJICHUS B  TNPUPOJAE, OHOJOTHYECKOE  JCWCTBHE  BHIUMOTO,
yIBTPapUOIECTOBOIO M PEHTTEHOBCKOTO H3JIYYCHUH, €CTECTBEHHBIM DPaTUOAKTHBHBIN
dboH, KOCMHUYECKHE JIy4d, PAAUOAKTUBHOE W3JIyYCHHUE TMPUPOIHBIX MHUHEPAJIOB,
NEICTBUE PaIMOAaKTUBHBIX M3IYyYeHHI HA OPTaHU3M YeNOBEKa), IPH ITOM MEPEBOAHTD
MPaKTUUYECKYIO0 3a/adyy B Y4eOHYIO, BBIJCNATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH)
(bu3NYECKUX SIBICHUM;

ONMCHIBATh U3yUYEHHbIE CBOMCTBA TEI U (PU3NYECKHUE SBJICHUS, UCIIONIB3YS (PU3NUECKUE
BEITMYUHBI (CPEeIHsISI 1 MTHOBEHHAs] CKOPOCThH Teja MPU HEPAaBHOMEPHOM JIBHIKCHHH,
YCKOpEHHE, MepeMelleHne, MyTh, YIJIOBas CKOPOCTb, CHJIa TPEHUS, CHJIA YHIPYTOCTH,
CUJIa TSKECTH, YCKOpPEHHE CBOOOIHOTO TMAaJCHHsI, BEC Tella, UMITYJIbC Tela, UMITYIbC
CWJIbI, MEXaHUYecKasi paboTa U MOIIHOCTb, MOTEHIIMAJIbHAS HEPIUs Teja, MOJAHIATOIO
HaJ[ IOBEPXHOCTHIO 3€MJIH, TOTCHIIHATIbHAS SHEPTHSI CKATOW MPYKUHBI, KHHETHYECKas
SHEPrus, MOJHAsg MEXaHUUYECKasi YDHEPTHsl, IEPUO] U YacToTa KoJeOaHU, ITUHA BOJHBI,
TPOMKOCTh 3BYKa U BBICOTA TOHA, CKOPOCTh CBETA, MMOKA3aTENb MPETOMIICHHUS CPEJIbI),
MPU OMUCAHWU TPABWIBHO TPAKTOBATh (PU3MUECKHUI CMBICIT 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, (PU3NUECKHUE SIBICHUS U MPOLIECCHI, UCIONb3Ys 3aKOH
COXpPAHEHHUs HHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS, MPUHLHUI CYNEPHO3ULIUHU CHUII,
MPUHLINI OTHOCUTeNbHOCTH ["anuies, 3akoHsl Hpl0TOHA, 3aKOH COXpaHEeHUs HMITYJIbCa,
3aKOHbl OTPaXKEHHS U TMPEJIOMJIEHUS CBETa, 3aKOHbl COXPAaHEHUS 3apsa/l0OBOTO H
MacCCOBOT'O YHCEJI PH SIJIEPHBIX PEAKITUSX, IPU TOM JIaBaTh CJIOBECHYIO (OPMYTHUPOBKY
3aKOHA U 3aIllUChIBATh €r0 MATEMATHUYECKOE BBIPAXKEHUE;

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



pelaTth pacuéTHbIE 3a1a4M (OMHUPAIOLIUECS HA CUCTEMY U3 2—3 ypaBHEHUI ), UCIIONb3Ys
3aKOHBl M (DOpMysibl, CBsI3bIBaOLME (DU3MUYECKHE BEIMYMHBI: HAa OCHOBE aHAJIM3a
YCIOBHS 3a/layd 3alKChIBaTh KPaTKOE YCJIOBHE, BBIABIATH HEIOCTAIOIINE WIIH
U30BITOYHBIE JTAaHHBIC, BHIOMPATh 3aKOHBI U (POPMYIIBI, HEOOXOAUMBIC AJISI PELICHUS,
OPOBOIUTh PACUY€Thl U  OLIEHWBAaTh PEATUCTUYHOCTh IIOJYYEHHOTO 3HA4YEeHHUs
(bu3n4eCcKOil BETUUNHBL;

pacrio3HaBaTrh po0JIEMbl, KOTOPbIE MOKHO PEIIUTh IPU TOMOILIN (PU3MUECKUX METOJIOB,
UCMONb3Yysl OIMCAaHHWE MCCIEOBAHUSA, BBIJCIATh IPOBEPSIEMOE IPENIOJIOKEHHUE,
OLICHUBATh MPABUIBHOCTh MOPSAKA HPOBENCHUS HCCIEAOBAaHUS, IeNaTh BBIBOJHI,
UHTEPIPETHPOBATH PE3YNIbTAThl HAOIIOICHUI U OIBITOB;

IIPOBOJUTH OMBITHI MO0 HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NIECKUX CBOHCTB
Tes (M3y4eHue BTOPOro 3akoHa HpIOTOHA, 3aKOHA COXpaHEHHS YHEPTUH, 3aBHCUMOCTh
nepuoJia KojuebaHuil NpyKMHHOTO MasgTHUKA OT MAacchl rpy3a U KECTKOCTHU MPYKUHBI U
HE3aBUCHMOCTb OT aMIUTUTY/Abl MAJIbIX KOJIeOaHUH, IPSIMOJIMHEIHOE pacpoCcCTpaHeHue
CBETa, pa3jIoKeHHe OENIOro CBETa B CIEKTP, U3YUYEHUE CBOMCTB H300paKEHUS B TNIOCKOM
3epKajie U CBOWCTB M300pa)keHUs MpeAMeTa B coOuparoled JuH3e, HaOJIoJAeHHe
CIUIOIIHBIX ¥ JIMHEHYaThIX CHEKTPOB M3JIy4EHHs): CAaMOCTOSTEIbHO cOOUpaTh
YCTAHOBKY M3 H30BITOYHOro Habopa 00OpylOBaHMS, ONUCHIBATh XOJ OIBITA M €ro
pe3yabTaThl, (GOPMYITHPOBATH BHIBOKI;

IPOBOJIUTH IPU HEOOXOAMMOCTU CEPUI0 MPSMBIX H3MEPEHUH, OINpenenss cpenHee
3Hau€HUE H3MepsieMON BelIUUYMHBl ((OKYCHOE pacCTOSTHUE COoOMparoleil JIMH3bI),
000CHOBBIBATH BHIOOP Crioco0a u3MepeHust (M3MEPUTEIBHOTO MPUOopa);

NIPOBOJIUTH HWCCIICOBAHUE 3aBUCUMOCTEH (DU3MYECKHX BEIMYHWH C HCIOJIH30BAHHUEM
OPSAMBIX U3MEPEHUH (3aBUCUMOCTh ITyTH OT BPEMEHU NPH PABHOYCKOPEHHOM JIBUKEHUU
0e3 HauaJIbHOM CKOPOCTH, NepHoaa KojaeOaHHi MaTeMaTH4eCKOro MasiTHUKA OT JJTMHBI
HUTH, 3aBUCHMOCTH yTJIa OTPaXCHHUsS CBETA OT YIJIa MaJeHUs M yria MpeIOMIICHHUS OT
yIiia MajieHus1): MJIaHUPOBaTh HMCCIEIOBAHUE, CAMOCTOSITEIbHO COOMpAaTh YCTaHOBKY,
(bUKCUpPOBaTh pe3yabTaThl MOJYYEHHOM 3aBUCUMOCTH (DPU3NYECKMX BEIMYUH B BHJIE
TaOJIUI U TpaUKOB, A€TaTh BBIBOABI 110 pe3yJbTaTaM HCCIIeI0BaHUS;

IPOBOJUTh KOCBEHHBIE H3MEpEHHUs (U3UUYECKUX BEIUYMH (CpelHss CKOpPOCTh U
YCKOpEHHUE Teja MPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOIHOIO MaJeHUS,
KECTKOCTh TPYKUHBI, KOAP(GULMEHT TPEHUs CKOJIbKEHHS, MEXaHW4yeckas padbora u
MOIITHOCTb, YaCTOTA U IMEPHO/I KOJIeOAHNIH MaTEMAaTUIECKOTO U IPY>KUHHOTO MasITHUKOB,
ONTHYECKas cuja coOuparolmel JHMH3bI, pPaJuOaKTUBHBIA (OH): TJIAHUPOBATH
U3MEpeHHus, coOMUpaTh HKCHEPUMEHTAJIbHYI0 YCTAaHOBKY M BBIIOJIHATH H3MEpEHMUs,
CIIeysl IPEIUI0KEHHOW HHCTPYKITUH, BEIYUCIISTH 3HAUCHUE BEIMYMHBI U aHATM3UPOBATh
MOJTy9YCHHBIC PE3YIIBTAThI C YIETOM 33aJJaHHOM MMOTPEITHOCTH U3MEPEHHUH;

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

pasinyaTth OCHOBHBIE NPHU3HAKU H3YYEHHBIX (PU3MYECKHX MOJENEH: MaTepuaibHas
TOYKa, a0COMIOTHO TBEPJOE TENO, TOUYEYHBI HMCTOYHMK CBETA, JIyd, TOHKas JIMH3a,
IUTaHETapHast MOJIENIb ATOMA, HYKJIOHHAst MOJIENIb aTOMHOTO SIpa;

XapakTepu3oBaTh IPUHLUIBI JACHCTBHS H3YYEHHBIX IPUOOPOB U TEXHUUYECKUX
YCTPOKMCTB C ONOPOH HA UX OMHUCAHUS (B TOM YHCIIE: CIIUAOMETP, TATUNKU MTOJIOKCHHUS,
pacCTOsHUS ¥ YCKOPEHMSI, PaKeTa, 3X0JI0T, OUYKH, IIEPUCKOII, (poToanmnapaT, ONTHIECKHE



CBETOBOJIbl, CIIEKTPOCKOI, JO3UMETp, Kamepa BuibcoHa), ucrnonb3ys 3HaHUA O
CBOMCTBaX (YM3NYECKUX SIBIICHUH U HEOOX0IUMBbIE (PU3NIECKUE 3aKOHOMEPHOCTH;
MCIIOJIb30BaTh CXEMbl U CXEMATUYHBIE PUCYHKH M3YYEHHBIX TEXHHYECKUX YCTPOMCTB,
U3MEPUTENBHBIX MPHUOOPOB U TEXHOJOTHMUECKUX MPOIECCOB MPH PEUICHUH y4eOHO-
IPAaKTUYECKUX 3ajjay, ONTUYECKUE CXEMbI JJIS MOCTPOCHMS M300paKeHU B IJIOCKOM
3epKajie ¥ coOuparoleil JuH3e;

IOPUBOAUTH TpHUMEPbl (HAXOAUTh MHGOPMALMIO O MPUMEPAXx) HPaKTUYECKOTro
UCMOJIb30BaHUS (PU3MUECKUX 3HAHUH B TIOBCEJAHEBHOW XM3HM A OOecredeHus
0€30MaCHOCTH TpH OOpaIleHUH C NPUOOpPaMU U TEXHHUYECKUMH yCTPOIMCTBaMH,
COXpaHEHMsI 370pOBbsi M COONIIOJEHHS HOPM D3KOJOTMYECKOTO IIOBEJIEHUS B
OKpYKalolllei cpee;

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 MPHU BBHIOJHEHUU YYEOHBIX 3a/laHUI HAyYHO-IOMYJISPHYIO 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 COOOILEHHSI HA OCHOBE MH(OPMAIIH U3
HECKOJIbKUX HMCTOYHUKOB (DU3MYECKOTO COJAEp)KaHUs, MYyOJIMYHO MpPeJCTaBIsATh
pe3yNbTaThl IPOEKTHOM WIIM MCCIIEI0BAaTENbCKON EATEIbHOCTH, TP 3TOM IPaMOTHO
UCIIOJIb30BaTh M3YYEHHBIN TOHATUHHBIM ammapar M3ydaemoro pasziena (u3NKd U
COIIPOBOKIATh BBICTYIUIEHHE Ipe3eHTaled ¢ y4€ToM OCOOEHHOCTEeH ayauTOpuu
CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Konrpoabnsie IIpakrHyeckue
n/n MPOrpaMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Paszpnen 1. ®dusuka u e€ poJib B IO3HAHMH OKPY:KAKOLIEro MUpa
11 ®dusnka - HayKa 0 IIPUPOJIC 2 brbmmorexa LIOK
' e PHPOA https://m.edsoo0.ru/7f416194
bubnuoreka [{OK
1.2 o 2 1
HISHHCCIHE BEIITHHDL https://m.edsoo.ru/7f416194
13 EcTecTBeHHOHAYYHBIH METO/I TO3HAHUS 2 1 bubmrorexa LIOK
' i A https://m.edsoo.ru/7f416194
Wroro mo paszneny 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 ArperaTHble COCTOSIHHSI BEILIECTBA 2 htptIpSJ,IZI;I/On:.GeI:jaSC]J_EJ. (u/7F416194
Hroro no paszneny 5
Pa3nen 3. /IBu:xeHMe ¥ B3auMo/ieiicTBUE TeJl
b K
3.1 MexaHu4ecKkoe IBUKEHUE 3 nommorexa [O

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

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. llepenaua naBneHus 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
' HOrpyXEHHOE B HUX TEJIO0 https://m.eds00.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



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

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

12



8 KVIACC

KosunyecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Ne i/l Konrpoabnbie IIpakTuueckue
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Paznen 1. TensioBuIe ABJIeHUSA
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 DeKTpUUIecKue 3apsabl. 3apsoKeHHbBIS 7 1 bubnuoteka [JOK
' TeJla ¥ UX B3aMMOJIEUCTBHE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.2 IT i 7 20 1 7
OCTOSTHHBIN ANEKTPUIECKUI 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



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

KosunyecTBo 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
SAMOACHCTEHIE Tex 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. Mexanuveckne KoJie0aHus U BOJHBI
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
Paspgen 3. DiieKTpOMarHuTHOE 10J1€ M 3JIEKTPOMATHUTHBIEC 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



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

bubmuorexa [JOK

4.1 2
3aKOHBI PACIPOCTPAHEHHUS CBETA 6 https://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
4.2
JIMH3BI ¥ ONTUYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxenue 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 CIIyCKaHHE U TOTJIONIEHHE CBETa aTOMOM https://m.edso0.ru/7f41a4a6
5.2 Crpoenue aToMHOro siapa 6 1 Bubmiorexa LIOK
' P P https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 AAnepHle peakiun ! . 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
OBIIEE KOJIMYECTBO YACOB I10 102 97

I[TPOTPAMME



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

IHOYPOYHOE IINTAHUPOBAHHME
7 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTH4eckue
padoThI

JlaTa
U3y4eHus:

JIeKTPOHHBbIE HU(POBHIE
oOpa3oBaTe/ibHbIE

pecypchbl

®usnka — Hayka 0 IpUPOJE.
SIBnennsa npuponsl. dusnyeckue
SBJICHUS

MeXaHI/I‘leCKI/Ie, TCIIIIOBBIC,
QJICKTPUYCCKUC, MAI'HUTHBIC,
CBCTOBBIC, 3BYKOBBLIC SIBJICHUSA

dusznyeckre BEIUYUHBI U UX
HU3MCPCHHUC

VYpok-uccnenosanue "M3mepenne
TEeMIEPATypPhI IPU TOMOIIH
KUJKOCTHOTO TEPMOMETpA U
JaTYNKA TEMIEPATYPHI"

Kaxk ¢usuka u npyrue
€CTECTBEHHBIC HAYKH U3y4aloT
npupoay. EctecTBeHHOHay4HBIN
MeTo nmo3HaHus. Onucanue
(bUBHYECKUX SIBICHUHN C TIOMOIIIBIO
MoJenen

bu6mmoteka IIOK
https://m.edsoo.ru/ff09f72a

VYpok-uccnenosanue "lIIpoBepka
TUIIOTE3bI: JAJIBHOCTH ITOJIETA
HIapuKa, MyueHHOro
TOPU30HTAJIBHO, TEM OOJIbIIIE, YeM
Oosble BHICOTA ITycKa"



https://m.edsoo.ru/ff09f72a

Crpoenue BemiectBa. OMbITHI,

7 JIOKA3bIBAIOIINE TUCKPETHOE buomorexa LIOK
https://m.edsoo.ru/ff09fe0a
CTPOEHHE BEIIECTBA
8 JIBr>KeHHE YacTHIl BEIIECTBA bubmmorexa LIOK
https://m.edsoo.ru/ff0a013e
VYpoxk-uccnenopanue «OMbIThI 1O
9 HaAOJIFOJEHUIO TEILIIOBOIO
pacuIupeHus Ta3oB»
10 ArperaTHble COCTOSTHUS BEIIECTBA
B3anmMocBs3bp MeX1y CBOMCTBaMU
BEIIIECTB B PA3HBIX arperaTHbIX
11 COCTOSIHUSIX I UIX bubnuorexa [JOK
ATOMHOMOJICKYJISIPHBIM https://m.edsoo.ru/ff0a0378
crpoerreM. OcCOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBI
MexaHudeckoe JBHKEHHUE.
12 PaBHomepHOE I/III[{epaBHOMepHOG bubmmorexa LIOK
https://m.edsoo.ru/ff0a05c6
JIBUKEHUE
bubmmoreka IIOK
13 CKopocTs. EAHHMLEL CKOPOCTH https://m.edsoo.ru/ff0a079c
14 Pacuer nytu u BpeMeHU IBUKEHUS Bubmmorexa IOK
https://m.edsoo.ru/ff0a0ae4
Wnepuusi. 3aK0H UHEPIHH.
15 BzaumopeicTBue Ten Kak npuYMHa bu6nunorexa LIOK

N3MCHCHUSA CKOPOCTHU IBUKCHUA
TCI

https://m.edsoo.ru/ff0a0c10



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10

IInotHocTh BemectBa. Pacuer

16 Macchl 1 00beMa TeJjia 1o €ro bubmmorexa LIOK
https://m.edsoo.ru/ff0a0fee
IIJIOTHOCTHU
JlaboparopHas paboTa
17 «OnpenenenHue MIOTHOCTU
TBEPIOrO TEJIA»
18 Penrenue 3amad mo reme bub6nmoreka [IOK
"TtoTHOCTH BeriecTBa" https://m.edsoo.ru/ff0al23c
Cwita KaK XapakTepHUCTHKA
19 B3auMoaercTBuA Teil. Cuita
ynpyroctu. 3akoH ['yka
JlaGopaTtopHast pabora «3yuenue
20 3aBUCHUMOCTH PACTSKCHHS
(medopmariun) NpyKUHBI OT
MIPUIIOKEHHOMN CHUITBI»
21 SIBnenwme Tarorenus. Cuiia
TSDKECTH
CBsI3b MEXTY CHIION TSXKECTH U
22 Maccoit Tenngec Tena. Permenue bubamorexa LIOK
https://m.edsoo.ru/ff0al1778
3aga4 o teMme "Cuia tsoxecta”
Cuna TSKeCTH Ha 150,
23 IJIaHEeTaX. @HBHqiife bubmmorexa LIOK
https://m.edsoo.ru/ff0a1502
XapaKTePUCTUKU TUIAHET
24 W3mepenue cun. Jlunamomerp Bubmmorexa HOK
https://m.edsoo.ru/ff0al8cc
25 Bec tena. HeBecomocTh bubnmorexa LOK

https://m.edsoo.ru/ff0al778



https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778

26

CrnoxxeHue AByX CUll,
HaIpaBJICHHBIX 1O OJHON MPSMOM.
PaBHOpelicTBYIOIIASA CHIT

bubnunorexa LIOK
https://m.edsoo.ru/ff0ala70

27

28

29

30

Pemenue 3agau no reme
"PaBHonelicTBytomast cui"

TpeHue CKOJIbKEHUS U TPEHHE
nokosi. TpeHue B mpupoe u
TEXHUKE

JlaboparopHas pabota «3yuenue
3aBUCHUMOCTH CHJIBI TPEHUS
CKOJIbJKEHUS OT CUJIBI aBIICHUS U
XapakTepa COMPHUKACAIOIINXCS
ITOBEPXHOCTEMN

Pemenue 3aga4 Ha onpenesneHue
PABHOJIEUCTBYIOILEH CUIIBI

bu6nmoreka [IOK
https://m.edsoo.ru/ff0alb9c

bubmuoreka [{OK
https://m.edsoo.ru/ff0alcc8

31

Pemenne 3amau mo remaM: «Bec
tenay, «['paduueckoe
nu3o0paxenue cuiy, «CHIbI,
«PaBHOIEUCTBYIOIIAs CUIDY

bubmmoteka IIOK
https://m.edsoo.ru/ff0alde0

32

KonTposabHas pabora o Temam:
«MexaHndecKoe IBIKEHHIE,
«Macca, IIIOTHOCTEY, «Bec Temay,
«I'padrueckoe n300pakeHue CU,
«Cuie»

33

Jasnenue. CriocoObl yMEHbILIEHUS
N YBCIIMYCHUA OaBJICHUA

but6mmoreka [IOK
https://m.edsoo.ru/ff0a20a6



https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6

JlaBrenue ra3a. 3aBUCUMOCTD

bubnunorexa LIOK

34 AABIICHNA Ta33 O 00LEMa, https://m.edsoo.ru/ff0a2376
TEeMITepaTypbl
Ilepenaua maBieHus TBEPABIMU
35 TGHI;I\TI/I )KIfI[I[KOCTSIMI/I u Ir)eI1[3aM1/1. bubmorexa HOK
’ https://m.edsoo.ru/ff0a25b0
3akon [lackans
aBJICHHUE B KUJKOCTH U Ta3e
36 fI)ISBaHHOG I[GﬁfTBPIGM CHJIBI ’ bubmorexa HOK
https://m.edsoo.ru/ff0a2718
TSDKECTH
Pemenue 3agau mo reme
37 «JlaBaeHue E)KI/II[KOCTI/I U rase. bubmmorexa [IOK
https://m.edsoo.ru/ff0a2826
3akon Ilackamsay»
38 CooOmraronuecs cocysl bubmmorexa [IOK
https://m.edsoo.ru/ff0a2970
39 TlMunpaBiwgeckwmii mpece bubnuorexa LOK
https://m.edsoo.ru/ff0a3136
40 Manomertpsl. IlopiineBoi
JKHJIKOCTHBIH Hacoc
AtMmocdepa 3eminu. [Ipuunnsl
CYIIIECTBOBaHUS BO3 HOU
41 0}6/I(J)IJIOHKI/I 3emin. 3aI:3y;zI/IMOCTL bubmmorexa LIOK
https://m.edsoo.ru/ff0a2b5a
aTMoc(hepHOro MaBiIeHUS OT
BBICOTHI HaJl YPOBHEM MOPS
42 Bec Bo3nyxa. AtmochepHoe bubmuorexa [IOK
JaBJICHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenune atMmochepHoro bu6muoreka [JOK

nasienust. OneiT Toppuuenin

https://m.edsoo.ru/ff0a2da8



https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8

3aBUCHUMOCTH aTMOC(EpPHOTO

44 aBJICHUS OT BBICOTHI HaJI YPOBHEM bubmmorexa LIOK
A AP https://m.edsoo.ru/ff0a2fc4
Mopst
Bapomerp-anepoun. AtmochepHoe bubmmoreka [JOK
45
JIABJICHUE HA Pa3JIMYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pentenue 3amau mo teme "
AtmocdepHoe naBienue"
| P s
by ' https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlaGopaTtopHnast pabora
«OrnpeeneHue BbITAIKUBAOLIEH Bbu6moreka [JOK
48 . .
CHJIBI, ICHCTBYIOIIEH Ha TEJIO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B KHUIKOCTh)»
JlaGopaTopHas paboTa 1o Teme
{4
o | s s
g 5 https://m.edsoo.ru/ff0a3514
MOTPYKEHHON B )KHUJIKOCTh YaCTH
Tena»
bu6mmoteka IIOK
50 IT
flaparie Ten https://m.edsoo.ru/ff0a3a96
JlaGoparopHas paboTa
"KoHcTpynpoBaHue apeomerpa
o1 VI KOHCTPYHUPOBAHUE JIOJKH U
OlpeieNieHne €€
rpy30MOABEMHOCTH "
50 Pemienne 3amad mo Temam: bu6nunorexa LIOK

«IInaBanue cynos.

https://m.edsoo.ru/ff0a3654



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

BosayxomnaBanue», «/laBnenue
TBEP/ABIX TEJN, KUAKOCTEH U ra30B»

53

KonTtponbHast pabora o Teme
«/laBneHue TBEpABIX TEII,
JKUAKOCTEU U
ra3oB»/Bcepoccuiickas
poBepoyHas paboTta mpu
MIPOBEICHUH C UCIOJIb30BAHUEM
KOMIIbIOTEpA

54

Mexanunueckasi pabota

bubnunoreka LIOK
https://m.edsoo.ru/ff0a3f82

55

56

MormHocts. EauHuiisl MOIIHOCTH

Vpok-uccnenopanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMO Npu
MobEME IO JeCTHHUIIE"

bubmuoreka [{OK
https://m.edsoo.ru/ff0a3f82

57

[IpocTsie MexaHu3mel. Peryar.
PaBHOBecue cuit Ha peryare

58

Poruaru B TexHuke, ObITY U
npupoje. JlaboparopHast pabota
«HccnenoBanue ycioBHil
PaBHOBECHSI phIUara

0.5

bu6mmoteka IIOK
https://m.edsoo.ru/ff0a478e

59

60

Pemenue 3amau o teme «Y CIIOBUSA
paBHOBECHSI pblyara

Koadduument nonesnoro

JecTBUSL MEXaHU3Ma.
JlaGoparopHas paboTa

0.5

bubmuoreka [{OK
https://m.edsoo.ru/ff0a48a6



https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6

«M3mepenue KIIJI HaknoHHON
IJIOCKOCTH

61

62

63

Pemrenne 3agau mo treme "Pabora,
MortHocTh, KIT/"

Mexanuueckasi SHEprusi.
Kunernyeckas v noTeHIManbHas
SHeprus

3aKOH COXpaHEHUS] MEXaHUYECKOM
SHEPruu

bubnunoreka LIOK
https://m.edsoo.ru/ff0a4c48

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a4252

bubmuoreka [{OK
https://m.edsoo.ru/ff0a4360

64

YPpOK-3KCIIEPUMEHT IO TEME
"JKcrnepuMeHTaIbHOE
onpeieJIeHue U3MEHEHUS
KUHETHYSCKOM W IMOTSHIINAIBLHOMN
SHEPTHH MPY CKATHIBAHUH TEJIa 110
HaKJIOHHOM IIJTIOCKOCTH"

65

66

KonTponbHas pabora no teme
«PaboTa 1 MOIIHOCTb.
Oueprusi»/Beepoccuiickas
npoBepouHas paboTa npu
IPOBEIEHUH Ha OyMaKHOM
HOCHTEJIE

PesepsHbliit ypok. Pabora ¢

TEKCTaMH 110 TeMe "MexaHndeckoe
IBHKeHHue"

but6mmoreka [IOK
https://m.edsoo.ru/ff0adee6

67

PesepsHslit ypok. Pabora ¢
TekcTaMu 110 Teme "'JlaBieHue
TBEPJBIX TeJ, )KUIKOCTEH U Ta30B"

but6mmorekxa [IOK
https://m.edsoo.ru/ff0a4ffe



https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

PesepHblit ypok. Pabora ¢

68 TekcTamu 1o teme "Pabora. 1
MouHocTs. DHeprus"
OBULIEE KOJIMYECTBO YACOB I1O 68 12

[TPOTPAMME




8 KVIACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE HU(POBHIE

Ne JlaTa
w/n Tema ypoka Beero Konrpoabnbsie IIpakTuueckue — o0pazoBare/ibHbIEC
padoThI padoThI pecypcel
OCHOBHBIE TIOJI0XKEHUS
MOJIEKYJIAPHO-KMHETUYECKOMN bubmuorexa [JOK
1 1
TEOPHHU U UX OIBITHBIC https://m.edsoo.ru/ff0a5256
MOJITBEPKICHUS
5 Macca u pa3mep aToMOB U 1
MOJIEKYJI
Mogenu TBEPIOIO, KUIKOTO U
3 ras(ilo6pa3HoI;i[) COCTO;III{II/HZ 1 brbmmorexa LIOK
https://m.edsoo.ru/ff0a540e
BEIIECTBA
OObscHEHnE CBOMCTB TBEPAOTO,
KHUJKOTO U Ta3000pa3HOTo
4 COCTOSIHUI BeIlleCTBAa HA OCHOBE 1
MOJIOKEHUH MOJIEKYJIISIPHO-
KUHETHYECKOW TeOpUHU
5 Kpucrannuueckue u amopgHbie 1 bubmmnoreka HOK
Tena https://m.edsoo.ru/ff0a5800
5 CMaunBaHue U KaWUISIPHOCTD. 1 bubmuoteka [IOK
IToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TemnoBoe paciimpeHue u cxxatue 1 Bubmmorexa HOK
https://m.edsoo.ru/ff0a5a26
Temneparypa. CBs3b TeMIlepaTypbl
8 CO CKOPOCTBIO TEILIIOBOTO 1

NIBIDKECHUS YaCTHI]



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26

9 Buytpennss sneprus. CriocoOsl Bu6mmoteka [JOK
W3MEHCHMSI BHYTPEHHEH SHEPruu https://m.edsoo.ru/ff0a5c60

10 Buasl Teronepenaun bubmmorexa LIOK

https://m.edsoo.ru/ff0a6412
Ypok-koH(bepeHIus
"IIpakTHYeCcKOE UCIIOIL30BAHUE
11 Tel']I;)J'IOBBIX CBOMCTB BEIIECTB U bubamorexa LOK
https://m.edsoo.ru/ff0a65c0
MaTEepUajIoB B LEJSIX
sHeprocOepexeHus"

12 KonunuectBo Tennotel. Y neabpHas bu6nmorexa LIOK
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976
VYpaBHEHHE TEIJIOBOTO OajlaHca.

13 TSHJI006MeH U TEILIOBOE buomiorexa LIOK

https://m.edsoo.ru/ff0a7088
paBHOBeCHE
JlaboparopHnast pabota

14 "UccnenoBanue sIBJICHUS bu6mmoteka IIOK
TETI000MeHa MPH CMEITHBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U ropsiueit Boab"

Pacuer koaudecTBa TEILIOTHI,

15 HEO0OXOMMOTO JIJIsi HarpeBaHUs
TeJa U BBIICISIEMOTO UM TIPU
OXJIAXKICHUH
JlabopaTopHnas padbora

16 "OnpgﬂenEHHe l;zlenLHoﬁ bubmmorexa LOK

| https://m.edsoo.ru/ff0a6bb0
TEIJIOEMKOCTH BEIECTBA
17 DHeprus TomvBa. Y aenbHas bubnmnoreka [JOK

TCIJIOTA CTOpaHUA

https://m.edsoo.ru/ff0a7b5a



https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a

IInaBnenue u oTBepEBaHUE

18 KPUCTAJUTMYECKUX TeJl. Y AeIbHAs bubmorexa HOK
https://m.edsoo.ru/ff0a71d2
TEIUIOTA IIABJICHUS
JlaGoparopHnas pabota
19 "Onpi):[eniﬂne I;’HGHLHOﬁ TEIUIOTHI bubmmorexa LIOK
. https://m.edsoo.ru/ff0a72fe
IJIaBJICHUS JIbJa

20 [TapooGpa3oBanue U KOHIEHCAITUS. bub6nmoreka [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y nenbHas Temiora
MapooOpa30BaHMs U KOHJICHCAIUH.

21 3a§I/ICI/II€IOCTb TeMl‘[epaTyI;)LI ) bubmmorexa LIOK

https://m.edsoo.ru/ff0a786¢
KHIIEHUS OT aTMOC(epHOTo
JABJICHUS
BrnaxnocTs Bo3ayXa.

29 JlaGopatopHnas pabora bubmuoteka [IOK
"OnpezeneHre OTHOCUTEIBHOM https://m.edsoo.ru/ff0a7628
BJIAKHOCTH BO31yxa"

93 Pemenue 3aa4 Ha onpeseneHue
BIIQXKHOCTH BO3/1yXa
[TpuHIHITB pabOTHI TETIJIOBBIX

24 neurateneif. [lapoBas TypOuna.

JlBurareins BHYTPEHHETO CTOPAHWS
KIIJI TeruioBOoro ABUTATEIIS.
25 TerﬂOBHe anra:enH 1 3allliTa bubnmorexa LOK
N https://m.edsoo.ru/ff0a7c7c
OKPYKaroIIel cpeJIbl
26 3aKOH COXpaHEHHS U MIPEBPALICHUS

OHCPIHUU B TCIJIOBLIX IMPOLIECCAX



https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c

27

IToaroroBka K KOHTPOJIBHON
pabore o Teme "TermoBbie
sBJIeHUS. MI3MeHeHne arperaTbix
COCTOSHUH BeriecTna'

bub6nmoreka [IOK
https://m.edsoo.ru/ff0a83f2

28

KonrponsHas pabora o Teme
"TenoBele aBieunud. Msmenenne
arperaTHbIX COCTOSIHUM BemecTna'

bubnunorexa LIOK
https://m.edsoo.ru/ff0a86ae

29

30

31

OnexTpusanus tei. /[Ba poga
AIEKTPUUECKUX 3aPsI0B
Ypok-uccienoBaHue
"DnekTpu3auus Tea UHAYKIUEH 1
MPU CONTPUKOCHOBEHUM"

BSaHMOHCﬁCTBHe 3apPsAKCHHBIX TCIIL.

3axoH Kynona

bubmuoreka [{OK
https://m.edsoo.ru/ff0a87e4

32

DneKTpruYecKoe moJie.
HanpsiskeHHOCTB AJIEeKTPUYECKOro
nosis. [IpuHnun cynepno3unuu
ANEKTPUYECKUX MTOJIEH

bu6mmoteka IIOK
https://m.edsoo.ru/ff0a8a0a

33

34

35

Hocurenu snekrpuueckux
3apsA70B. DIEeMEHTApHBIN 3aps.
Crtpoenue atoma

ITpoBOTHUKY U JUBIEKTPUKH.
3aKOH COXpaHEHUS
AIIEKTPHUYECKOTO 3apsizia
Pemienue 3a1au Ha IpUMEHEHUE
CBOWCTB 3JICKTPUUECKUX 3apsI0B

bubnunorexa LIOK
https://m.edsoo.ru/ff0a8ef6

bubnunotexa LIOK
https://m.edsoo.ru/ff0a90cc



https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc

DNEeKTpUUECKUH TOK, YCIIOBUS €T0

36 cymiecTBoBaHus. McTouHUKHM bubmorexa HOK
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKa
37 JIefcTBUS PJEKTPUUYECKOTO TOKA bubmmorexa LIOK
https://m.edsoo.ru/ff0a96b2
VYpoxk-uccienoanue "JleiictBue

38 AIEKTPUIECKOTO TOJIST Ha 1
MIPOBOJITHUKH U IUDJIEKTPUKH"

39 DNeKTpUYECKU TOK B MeTaJljIax, bubnnoreka [JOK
JKUIKOCTSX Y ra3ax https://m.edsoo.ru/ff0a9838

40 DneKkTpuyecKas 1enb U e€
COCTaBHBIC YaCTH
Cuia Toka. JlaboparopHas pabora

41 "U3mepenue u peliynHZOBaEHe 0.5 Bubmmorexa IOK

| https://m.edsoo.ru/ff0a8bd6
CHWJIBI TOKA
DNEKTPUUECKOE HATIPSKEHHE.

42 Bonbr™merp. JlaGopaTopnas pabora 05 bubmuoteka [IOK
"H3mMepeHne u peryJIupoBaHue ' https://m.edsoo.ru/ff0a9e14
HanpspkeHus"

ConpoTHuBiIeHHE TPOBOAHHKA.
43 Yz[eJII)LHoe COHpOTI/l:I)BJIeI—II[I/Ie bubmorexa HOK
https://m.edsoo.ru/ff0aa738
BelecTBa
JlabopaTopHas pabota
"3aBUCUMOCTB IEKTPUYECKOTO BuGmorexa LIOK
44 COIIPOTHBIIEHUS IPOBOIHUKA OT 1

€r0 JIMHBI, TUIOIIAIU TOIIEPEYHOTO
cedeHus u marepuana”

https://m.edsoo.ru/ff0aa738



https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738

3aBUCUMOCTH CHJIBI TOKA OT

45 HanpspkeHus. 3akoH Oma mis bubmmorexa LIOK
P ' A https://m.edsoo.ru/ff0aad4a
ydacTKa Lenu
Jlaboparopnas pabota
"HccnenoBanue 3aBUCUMOCTU
46 CHUJIbI TOKA, UAYILETO YEPE3 bubmmoreka [JOK
PE3UCTOP, OT COMPOTHBIICHHS https://m.edsoo.ru/ff0aa04e
pe3ucTopa M HAMpPSKEHUS Ha
pesucrope"
[TocnenoBarensHOE U
47 napajuieTIbHOE COCTUHEHUS
MIPOBOHUKOB
Jlaboparopuas padota "IIpoBepka
MpaBUJIa CIIOKEHHS HAIPSKECHUI bubmmoreka [JOK
48
MIPH TIOCIIEIOBATEIILHOM https://m.edsoo.ru/ff0aaa58
COEIMHEHUH JIBYX PE3UCTOPOB"
JlaGopatopnas pabora "IIpoBepka
IIpaBUiIa JJI CHJIbI TOKA IIPU bubmmnoreka HOK
49
napauieIbHOM COeIMHEHUH https://m.edsoo.ru/ff0aadle
pe3uctopos”
P
- 3 aeu;er;ng 32112111 HaaZIpI/IMe;IeOHI/Ie BuGmorexa [OK
koHa OMa JUIsl pa3TuIHOT!
AP https://m.edsoo.ru/ffOaaf8a
COCTUHEHUS TIPOBOTHUKOB
Pa6
51 3;161((): aﬂiiilj)l:ooizza 3akoH Bubmmorexa LIOK
P ' https://m.edsoo.ru/ff0ab124
Jxoynsa-Jlenna
JlaGoparopHas pabota
" PETOPHAL pEbbt bubmuoteka [IOK
52 Onpenenenue paboTh U

MOIITHOCTH 3JICKTPUYICCKOTO TOoKa"

https://m.edsoo.ru/ff0ab3e0



https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0

DNEeKTpUYECKUE LIeTIH U
MOTPEOUTEINN IICKTPUICCKOM

bub6nmoreka [IOK

>3 sHepruu B ObiTy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
IToaroroBka Kk KOHTPOJIBLHON
abote mo Teme "DIeKTpUUECKUe
54 Eapf[ﬂbl. 3apsoKeHHbBIS Tepna U UX bubmmorexa LIOK
. . https://m.edsoo.ru/ffO0abd2c
B3aumoeiicTBus. [locTosHHbIN
AJIEKTPUYECKUM TOK"
KonTponbhas padbora no teme
"DJIeKTpUUECKHUE 3apSIb.
3apshKeHHBIE Tella U UX
55 B3auMoaercTBUA. I10CTOSIHHBIH bu6nunorexa LIOK
DIIEKTPHYCCKHIA https://m.edsoo.ru/ff0abea8
ToK'"/Bcepoccuiickas mpoBepovHas
paboTa npu TPOBEICHHUH C
WCIIOJIb30BAaHUEM KOMIIBIOTEPA
56 [TocTosiHHBIE MAaTHUTHI, HX
B3aUMO/ICIICTBUE
Ypok-uccnenosanue "M3yuenue bubmuorexa [IOK
S7 . " 1 ]
OJICH MOCTOSIHHBIX MarHUTOB https://m.edsoo.ru/ff0ac3d0
MaruautHOoe nojie. MaraHuTHOE
58 moJie 3eMJIM U €ro 3Ha4YeHue It bubmorexa [IOK
https://m.edsoo.ru/ffOacOba
JKW3HU Ha 3emMIie
OmneIT OpcTena. MarHuTHoe moje
59 BHCKTpI/IzeCKi[)FO TOKa MaruutHoe Bubmmorexa HOK
https://m.edsoo.ru/ff0ac1d2
T0JI€ KaTYIIKH C TOKOM
60 IIpuMeHeHue dIEKTPOMarHuToB B 05 bubmuoteka [IOK

texHuke. JJaboparopuas pabota

https://m.edsoo.ru/ff0ac74a



https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a

"N3yuenue neicTBUsI MAarHUTHOTO
0JIs1 HA MPOBOJIHUK C TOKOM"

61

DNEeKTPOABUTATEIb [IOCTOSIHHOIO
Toka. Mcrions3oBanue
3JIEKTPOJIBUTATENCH B
TEXHUYECKHUX YCTPOMCTBAX U Ha
Tpancmopre. JlabopaTopHas pabota
"KoHcTpynpoBaHue U usyueHue
paboTHI AJIeKTpoaABUTATENS "

bubnunorexa LIOK
https://m.edsoo.ru/ff0ac86¢c

62

OmnbrTel @apanest. 3akoH
3JIEKTPOMArHUTHON MHIYKITUH.
IIpaBuio Jlenna

63

Onexrporerepatop. CriocoObl
ITOJIyYEHUS AIEKTPUIECKON
SHEPruu. DIEKTPOCTAHLINU Ha
BO300HOBIISIEMBIX HCTOYHUKAX
SHEepIrun

64

65

IToaroroBka Kk KOHTPOJIBHOMN
pabote 1no Teme "DaeKTpUUECKUuEe U
MarHuTHBIC sIBJICHUS "

KonrtponbHas pabora no Teme
"JJIeKTpUUECKUE U MAaTHUTHBIC
sBieHus"/Beepoccuiickas
MpoBepoyHas paboTta npu
MIPOBEJICHUU Ha OyMa>KHOM
HOCHUTETIE

but6mmorekxa [IOK
https://m.edsoo.ru/ff0acb14

66

PesepBHblit ypok. Pabora ¢
TekcTamu 110 TeMe "TerutoBbie
aBieHu"

but6mmorekxa [IOK
https://m.edsoo.ru/ff0acc5e



https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e

PesepsHsiii ypok. Pabora ¢

67 TekctaMu 1o TeMe "[locTosHHBII 1 bubmmorexa LIOK
. https://m.edsoo.ru/ffO0acdc6
AIIEKTPUIECKUH TOK
PesepsHsiii ypok. Pabora ¢
68 TEKCTaMH 1o TeMe "MarHuTHeie 1
sIBJICHUS "
OBIIEE KOJIMYECTBO YACOB I10 68 145

[TPOT'PAMME



https://m.edsoo.ru/ff0acdc6

9 KJIACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE HU(POBHIE

Ne Jara
w/n Tema ypoka Beero Konrpoububie IIpakTuueckue e — o0pasoBare/ibHbIE
padoThI padoThI pecypcel

1 MexaHuueckoe BUKEHHE. 1

MarepuanbHas TOUKa
UCTEMa OTCUeTa.
2 STHOCI/ITGHBHOCTB MEXaHUYECKOTO 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0ad474

JIBUKCHUS

3 PaBHOMEpPHOE ITPAMOJIMHENHOE 1 Bbu6moteka [JOK
JIBHKECHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOe npsaMoiIuHeHOe

4 nBikeHne. CpesiHssi © MTHOBEHHAs 1
CKOpOCTh
IIpssmMonuHeiiHOE

5 p:;HoyCI(opeHHoe JIBUKCHHUE. 1 Bubmmorexa HOK

https://m.edsoo.ru/ff0ad8d4

Yckopenue
CxopocTb MPSIMOJIMHEIHOTO

6 PaBHOYCKOPEHHOT'O IBHKEHUS. 1
I'padux ckopocTu
JlaGopaTtopHnast pabota

7 "OnpenesneHnue yCKOPEHUs Tesa 1 1 bubnuoteka [JOK
IIPU PAaBHOYCKOPEHHOM JIBUKEHUU https://m.edsoo.ru/ff0adb18
M0 HAKJIOHHOM TMJIOCKOCTH"

8 CBo0Ooguoe magenne tei. OIbIT 1

Tlanmunes



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18

PaBHOMEpHOE ABMXKEHUE IO
okpyxHoctu. [Iepuon u yacrora

bu6nmmoreka [IOK

o obpamienus. JInneiHas u yriaosas https://m.edsoo.ru/ff0ael76
CKOPOCTH
10 LlenTpocTpeMHUTENIBHOE YCKOPEHUE
1 ITepBbsiii 3akoH HproToHA. BekTop bubmuorexa [IOK
CHUTBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubnnoreka [JOK
PaBHozelicTBYyOIIAs CHITa https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akoH HproTOHA. Bbu6moteka [JOK
Cyrmepro3unus Cuil https://m.edsoo.ru/ff0ae982
14 Penrenue 3a1a4 Ha npUMEHEHUE bu6nmoreka LIOK
3akoHoB HeroToHa https://m.edsoo.ru/ff0aeb6c
15 Cuna ynpyrocru. 3akoH ['yka bubamorexa LIOK
https://m.edsoo.ru/ff0aeca?
16 Pemenue 3amau nmo teme «Crita
YIPYTOCTH
JlaGopaTopHnas pabota
17 «Ol‘[plz‘ﬂeﬂleI/IeI;KeCTKOCTI/I bubmorexa HOK
https://m.edsoo.ru/ff0aee28
PYKUHBDY
18 Cuna Tpers bubnuoreka [{OK
https://m.edsoo.ru/ff0af738
19 Pemenne 3agau mo teme «Cuma but6mmoreka [IOK
TPEHUSI» https://m.edsoo.ru/ff0afa26
JlaGoparopHas paboTa Bumorexa 1IOK
20 "Onpenenenue ko3 dunmenra

TPEHHS CKOJIbKEHHS"

https://m.edsoo.ru/ff0af8be



https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be

21

Pemenue 3agau o teme "3akoHbI
Hprorona. Cuna ynpyroctu. Cuiia
TpeHus"

bu6nunoreka LIOK
https://m.edsoo.ru/ff0afb8e

22

Cuita TSOKECTH U 3aKOH
BCEMUPHOTO TATOTCHHUS.
YckopeHue cBOOOIHOTO TaIeHUs

bubnunoreka LIOK
https://m.edsoo.ru/ff0af044

23

24

25

Ypok-koHpepenius "/ BrmkeHne
TEJ BOKPYT TPaBUTAIIIOHHOTO
nenTpa (CosiHeyHas cucreMa).
lamaktuku"

Pemenue 3amau o teme "Cuna

TSDKECTH Y 3aKOH BCEMHUPHOTO
TATOTEHUS"

[TepBas kocMuyeckas CKOPOCTb.
HesecomocTs u nieperpysku

bubnuoreka [IOK
https://m.edsoo.ru/ff0af5f8

bubmuoreka [IOK
https://m.edsoo.ru/ff0af33c

26

PaBHOBecue MaTepuaIbHOW TOUYKH.

AOCOIOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpIOTO TEIIA C©
3aKpeIIEHHON OChIO BpallleHHUS.
MowmenT cusl. LienTp Tsxectu

bubmmoteka IIOK
https://m.edsoo.ru/ff0afe36

27

PaBHOBecue MaTepuaIbHOW TOUYKH.

AOCOoIOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpIOTO TENA C
3aKpEIUIEHHON OCBIO BpalllCHUS.
MowmenT cunsl. LienTp Tsxectn

28

Pemenue 3agad mo reme "MoMeHT
cuibl. LlenTtp Tsxect"

but6mmorekxa [IOK
https://m.edsoo.ru/ff0b02b4



https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4

[ToaroroBka Kk KOHTPOJIBHOMN

29 pabote 1o Teme "MexaHn4Yeckoe bubmmorexa LIOK
. https://m.edsoo.ru/ff0b0408
nexenue. Bzaumonencraue tea"
KonTponpHas pabora mo Teme
30 "MexI:lHHqGCKcI:e JIBUKCHHE. bubmmorexa LIOK
3 https://m.edsoo.ru/ff0b06ec
B3aumoneiictBue ten"
Nmnynbc Tena. UMnynbe cUibl.

31 3aK0oH COXpaHEHUsI UMITYJIbCa. bubmmoreka [JOK
VYrpyroe u Heynpyroe https://m.edsoo.ru/ff0b07fa
B3aUMO/ICICTBUE

32 Pemenue 3amau no teMe "3akoH bu6nmorexa LIOK
COXpaHEHUs UMITyJbca" https://m.edsoo.ru/ff0b096¢

33 Ypok-koHpepenius "PeaktuBHoe
JIBUSKEHUE B PUPOJIC U TEXHUKE"

34 Mexanuueckas pabota u bubmmnoreka HOK
MOIITHOCTh https://m.edsoo.ru/ffOb0a84

35 PabGota cuIIBI TSDKECTH, CHITBI bu6nmnorexa LIOK
YIIPYTOCTH M CHJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGopaTtopHnast pabota
«Omnpenenenue pabOThI CUITBI

36 TPEHMSI IPH PABHOMEPHOM
JBUKEHHUH Teja Mo
TOPU30HTAILHON MMOBEPXHOCTH»

37 CBs13b DHEPrUM U PabOTHI.

[MoTenumansHas SHEPTUS
38 Kunernueckas sneprusi. Teopema o bu6muoreka [JOK

KMHETUYECKON SHEPrUu

https://m.edsoo.ru/ff0b0c32



https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32

3aKOH COXpaHEHMsI SHEPTUU B

39
MEXaHHUKE
JlaboparopHas pabota «3ydenue bubmmoreka [JOK
40
3aKOHA COXPAHCHUS SHEPTUH https://m.edsoo.ru/ffOb12fe
41 KoiebarenpHO0€E IBUXEHNUE U €T0 bu6nmoreka [IOK
XapaKTEPUCTHKU https://m.edsoo.ru/ff0b1858
3 0 .
e ’ https://m.edsoo.ru/ffob20f0
Pe3onanc
43 MareMaTH4ecKuil U IPYKUHHBII
MasiTHUKA
Ypok-uccienoBaHue
«3aBUCUMOCTh TepHUOJIa KOJIeOaHUA bu6nmorexa LIOK
44
OT JKECTKOCTHU TPYKHHBI U MACCHI https://m.edsoo.ru/ff0b197a
rpy3a»
45 [TpeBparienue sHepruu npu
MEXaHUYECKUX KOIeOaHUIX
JlaGopaTtopHnast pabota
«OmpeneneHue 4acToThl ¥ Mepuoja bubmuoreka [IOK
46 .
KoJeOaHHui IPY>KUHHOTO https://m.edsoo.ru/ffOblaec
MasiTHUKa»
JlaGopaTtopHnas pabota «IIpoBepka
47 HE3aBHCHMOCTH Iepuo/ia bu6muoreka [JOK
KoJIeOaHUH TPpy3a, MOABEIIEHHOTO K https://m.edsoo.ru/ff0b197a
HUTH, OT MacChl TPy3a»
M . Cot
eXaHn4eckue BoJHbL. CBOMCTBA BuGmiorexa [IOK
48 MeXaHUYeCKuX BOJH. [IpononpHbIe

" MMOMCPCUYHBIC BOJTHBI

https://m.edsoo.ru/ffOb21fe



https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

49

Ypok-koHpepeHuus

"MexaHn4ecKre BOJHBI B TBEPIOM

tene. CelicMuuecKkue BOJIHBI"

50

51

52

3Byk. Pactipoctpanenue u
OTpaKCHHE 3BYKa

Ypok-uccinenoBanue "Habmronenue

3aBUCUMOCTH BBICOTHI 3BYKa OT
4acTOTHI"

FI)OMKOCTB 3BYKa 1 BbICOTA TOHA.

AKyCTHYECKUI pe30HaHC

53

Ypok-koHpepenmus "YapTpazByk

U nH(pa3ByK B IPUPOJIE U
TeXHUKe"

bubnunoreka LIOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroroBka Kk KOHTPOJIBHOMN
pabore 1o Teme "3aKOHbI
coxpaHeHus. MexaHuyeckue
KoJieOaHus U BOJIHBI"

bubmmoteka IIOK
https://m.edsoo.ru/ffOb25f0

55

56

57

KonTponbHas pabota mo Teme
"3aKOHBI COXpaHEHUS.
MexaHudeckue KoJacOaHus U
BOJIHBI"

SHCKTpOMaI‘HI/ITHOC ITOJIC.
SJ'ICI(TpOMaF HUTHBIC BOJIHBI

CBoiicTBa OJICKTPOMArHUTHBIX
BOJIH

bu6nmorexa LIOK
https://m.edsoo.ru/ffOb2abe

58

VYpoxk-koupepennus "lkara
OJICKTPOMAardiuTHBIX BOJIH.
Ucnonp3oBanne

but6mmorekxa [IOK
https://m.edsoo.ru/ffOb2fe6



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6

AJIEKTPOMATrHUTHBIX BOJIH IS
COTOBOM CBA3U"

Ypok-uccnenosanue "M3yuenue
CBOMCTB SJICKTPOMArdUuTHBIX BOJIH

bubnunorexa LIOK

59 C IIOMOIIBIO MOOHIIBHOI'O https://m.edsoo.ru/ff0b2c6¢c
tenedona"
Pemenue 3amau Ha onpeencHue
60 YaCTOTHI U JJTMHBI
ANEKTPOMATHUTHOUN BOJIHBI
DIIeKTpOMarHuTHas pupoa
61 CBeTa.ijKOpOCTB CBeTZ. gOiHOBLIe bubmmorexa LIOK
. https://m.edsoo.ru/ff0b31d0
CBOMCTBA CBETa
Hcrounuku cBera.
62 [IpssmMonMHEIHOE pacpocTpaHeHHe bubmrorexa LIOK
https://m.edsoo.ru/ff0b3658
ceeta. 3atmeHus ConHua u JIyHsl
3aKOH OTpaKeHHS CBETa. 3epKaia.
63 PemeHHZpsa)Iaq Ha anMeHerl)me bubmmorexa [OK
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPaKCHHsI CBETa
64 [Ipenomnenune cBeta. 3aKkoH bubmmnoreka HOK
HPEIOMJICHHUS CBETa https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEHHEE OTpakeHHE
cBeta. Mcronb30BaHre MOJTHOTO bubnuoreka [{OK
65
BHYTPEHHET0 OTPaXECHUs B https://m.edsoo.ru/ff0b3c5c¢c
ONTHYECKUX CBETOBOIAX
JlaGopartopHas paboTa
66 "UccnegoBanue 3aBUCUMOCTH yTIJia

MMPEJIOMJICHUSA CBETOBOI'O Jiy4da OT



https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c

yIJa naJieHusl Ha rpaHuiie "Bo3ayX-

CTCKJIO

Ypok-koHpepeHuus
"M coin30BaHue IIOIHOTO

67 BHYTPEHHETO OTPAXKEHUS:
CBETOBO/IbI, ONTUKOBOJIOKOHHAS
CBsI3p"
68 Jlua3el. OnTUdeckas Cuiia JIMH3BI brbmmorexa LIOK
https://m.edsoo.ru/ffOb3f2c
69 [TocTpoenune n3o0pakxeHu B bubanoreka [JOK
JIMH3aX https://m.edsoo.ru/ff0b444a
JlaGopaTtopHnast pabora
70 "Onpenenenne HOKyCHOTO bubnnorexa [JOK
PacCTOSHUSA U ONTHYECKON CHIIBI https://m.edsoo.ru/ff0b4206
coOuparorien TUH3bI"
Ypoxk-koHpepennus "Ontuyeckue bubmuoreka [IOK
71
JIMH30BbBIC TPUOOPHI" https://m.edsoo.ru/ffOcOa7e
79 I'ma3 kak onruyeckas cucreMa. bu6nunorexa LIOK
3penue https://m.edsoo.ru/ff0b4684
73 VYpok-konpepentus "JlepexTo
3peHus. Kak coxpanuts 3peHune"
Paznoxenue 6enoro csera B
74 criektp. OnbiTel HproToHA. bubnuoteka [JOK
CrnosxeHue CIeKTPaIbHBIX I[BETOB. https://m.edsoo.ru/ff0c0f4c
Hucnepcus ceera
JlaGopaTtopHnas pabota "OMBITHI 11O BuGnmorexa LIOK
75 paslioxKeHuto 0eIoro CBeTa B

CIICKTP U BOCIPUATHUIO LIBETA

https://m.edsoo.ru/ff0c0e2a



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a

MIPEIMETOB MPU UX HAOIOICHUN
4yepe3 1BETOBbIE GUILTPHI"

VYpok-npaktukym "BoaHoBble

76 CBOWCTBA CBETA: IUCIIEPCHS,
uHTepdepeHys u auppaxaus”
77 Omnbiter Pesepdopna u bubmuorexa [IOK
IUTaHeTapHast MOJIENb aTOMa https://m.edsoo.ru/ff0c12a8
78 ITocrynarel bopa. Mozens atoma
bopa
Wcnyckanme u nor HHU
79 aTZI\Z,(::M?KBZHTH? JJIII(/)II}III:I‘/'IqaeT:I]ZeTa bubmorexa LIOK
https://m.edsoo.ru/ff0c144c
CIEKTPBI
Ypok-npaktukym "Habntonenue bubnnorexa [JOK
80
CIIEKTPOB HCIyCKaHHsA" https://m.edsoo.ru/ff0c1550
81 PagnoakTHBHOCTE U €€ BUOBI bubmorexa HOK
https://m.edsoo.ru/ff0c1672
82 Ctpoenue aToMHOTO sipa. bubmuorexka [JOK
HyknonHast Mmojienb https://m.edsoo.ru/ff0c18ac
83 PannoakTuBHBIE IPEBpALCHUS. bubmuoreka [IOK
H3oTorsr https://m.edsoo.ru/ff0clald
84 Pemienne 3amayq mo teme: bubnunorexa LIOK
"PagnoakTuBHBIE TIpeBpalieHus" https://m.edsoo.ru/ffOclb4a
85 [Tepuon momypacmana
YPOK-KOH(epeHIH bubmuoreka [{OK
86 "PannoakTUBHBIE U3TYyYEHUS B

IPUPOJIE, MENULINHE, TEXHUKE"

https://m.edsoo.ru/ff0c2126



https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126

87

S nepuble peakuuu. 3aKOHBI
COXpaHEHHUS 3apsAJO0BOrO U
MacCOBOT'O YHCET

bu6nunoreka LIOK
https://m.edsoo.ru/ff0c1c58

88

89

90

DHeprust CBSA3M aTOMHBIX sJIED.
CBs13b Macchl U SJHEPTUU

Pemenue 3amaud no treme "AnepHnie
peakuun"
Peakiiuu cuHTE3a M IETICHUS sIEP.

Uctounuku sueprun CosHia 1
3BE3]

bubnunorexa LIOK
https://m.edsoo.ru/ffOcld7a

bubmuoreka [{OK
https://m.edsoo.ru/ff0c1e88

91

Ypok-koHpepenmus "SAnepuas
sHepreTuka. JlercTBus
paZMOaKTUBHBIX U3ITy4YEeHUN Ha
’KUBBIE OpraHu3Mbl"

92

IToaroroBka Kk KOHTPOJIBHOU
pabore 1o Teme
"DIeKTpOMarHuTHOE TOJIE.
DJIEKTPOMAarHUTHbIE BOJIHBI.
KBanToBEIE siB1eHUSA"

bubmmoteka IIOK
https://m.edsoo.ru/ff0c223e

93

KonTponbHas pabora no teme
"DIeKTpOMarHuTHOE TOJIE.
DIIeKTPOMarHUTHBIE BOJTHBI.
KBanToBsle siBeHus"

94

95

[ToBTOpeHme, 0600IICHNE.
JlaGopaTopHbie pabOTHI 1O KypCy
"B3zanMonaeicTBrue Tea"

[ToBTOpenue, oboOIIeHNE.
Pemienne pacueTHBIX 1

but6mmorexa [IOK
https://m.edsoo.ru/ff0c245a

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c2572



https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572

Ka4eCTBEHHEIX 3a71a4 10 TEME
"TerutoBble npouecch”

[ToBTOpenue, oboOIICHNKE.

96 Pewenne pacyeTHbIX U 1 Bu6muoteka [JOK
KaueCTBEHHBIX 3a]1a4 110 TEME https://m.edsoo.ru/ff0c2a22
"KII/] TermoBbIx aBuraresnei"
[ToBTOpEHME, 000OITICHHE.
97 Pemenne pacuyeTHbIX U 1 Bbu6moteka [JOK
KaueCTBEHHBIX 3aJ1a4 110 TEME https://m.edsoo.ru/ff0c2b30
"KII/] anextpoycTtaHoBOK"
IToBTOpEHME, 000OIIIEHHE.
98 .Ha60p1:TOpHLIe pa6H(iTBI o Kypcy 1 1 bubmroreia LIOK
https://m.edsoo.ru/ff0c2c52
"CBeToBbIC sABJICHUS"
IToBTOpenue, 0606mmeHue. Pabora
99 c TechaMH n,o TeMEl"3aKOHBI 1 bubmmorexa LIOK
Y https://m.edsoo.ru/ff0c2d6a
COXPaHEHUS B MEXaHHUKE
IToBTOpenue, o6o6meHne. Pabora
100 c TechaMH n’o TeM;H"KOJ'Ie6aHI/IH u 1 bubamorexa LOK
\ https://m.edsoo.ru/ff0c2e82
BOJIHEI
IToBTOpCEHN HHE.
101 c :eK((:)faeMH zoofgﬁlequBzT::zzTa 1 bubmmorexa LTOK
. https://m.edsoo.ru/ff0c3044
SIBJICHHS
[ToBTropenue, 0600meHne. Pabora
102 ¢ TekctaMu o TeMe "KBaHTOBas u 1
snepHas ¢puzuka"
OBILIEE KOJIMYECTBO YACOB I1O 102 97

[TPOTPAMME



https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044




YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30OBATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI /151 YYUEHUKA

» dusuka: 7-i kiacc: 6a30BbIN ypoBeHb: yueOHuK, 7 kinacc/ [lepeimkun .M., iBanos A.U.,

AxkunonepHoe obmiectBo «M3narensbctBo «lIpocBemenue»

» dusuka: 8-i kiacc: 6a30BbIN ypoBeHb: yueOHHK, 8 kinacc/ [lepeimkun Y. M., MBanos A. 1.,

AxkuuonepHoe obmiectBo «M3narensctBo «IIpocBemenue»

» ®usuka: 9-i knacc: 6a30BbIid ypoBeHb: yueOHuk, 9 kiacce/ [lepsimkun U. M., I'yrauk E. M.,

NBanoB A. U., IlerpoBa M. A., AkiimorepHoe obmiectBo «M3aatenbetBo «IIpocBemnieHuney
METOANYECKHUE MATEPHUAJIBI IJISA YUUTEJIA

®uszuka. Metoguueckoe nocodue. 7, 8, 9 knaccel (aBropsl E.M. I'ythuk, E.B. PriGakoBa).

®duzuka 7, 8, 9 xnaccel. KonTponbHo-u3MeputenbHbie Marepuansl (coct. H.U. 3opun).

®usnka. KoHTpoabHBIE U caMOCTOsATENbHBIE paboThI IO pusuke. 7, 8, 9 knaccsl (coct. O.1.

['pomiieBa).

®dusnka. COopHUK 3a/1a4 10 pusuke. 7-9 knaccsl (aBTop A.B. Ileppimikun).

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

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






