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MNOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamma no ¢u3uKe Ha YpOBHE OCHOBHOT'O OOIIEro 00pa3oBaHMs COCTaBJICHA
Ha ocHoBe DexepanpHoil paboueill mporpamMmbl No yueOHOMY Kypcy «Du3uka», a Tak xe
HOJIOKEHUH M TpeOOBaHMM K pe3yjJpTaTaM OCBOEGHUs Ha 0a30BOM YpPOBHE OCHOBHOM
oOpazoBarenbHON porpaMmsbl, peacraBieHHbIX B PI'OC OO0, a Taxke ¢ yuéToM deaepalbHON
paboueii mporpammsl Bocrintanus U Konnenmumu npenojgaBanus yueOHoro npeamera «Pusnkay.
Conmepxanne  mporpaMMbl 1o (U3MKE ~ HampaBleHO  Ha  (OpMHUpPOBaAHHE
€CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH OOYYalOIIMXCSl M OpraHu3alMio HM3ydeHus (U3MKU Ha
JeSITeIbHOCTHOM OcHOBe. B mporpamMme mo ¢u3uke ydUTHIBAIOTCS BO3MOXHOCTH Y4eOHOIO
npeamera B peanmuzanuu TpeboBanuit PI'OC OOO K mIaHUPYEMbIM JIMYHOCTHBIM U
METalpeIMETHBIM  pe3ylbTaTaM  OOy4eHHs, a  TaKkKe  MEXIPEIMETHbIE  CBS3U
€CTECTBEHHO-HAYUHBIX Y4€OHBIX IIPEIMETOB Ha YPOBHE OCHOBHOI'O O0ILIEro 00pa3oBaHHUs.
[TporpammMa 1o ¢u3ukKe yCTaHaBIMBAET pacHpeieseHHe ydyeOHOro mMarepuala 1o rojiam
o0ydeHust (1o Kjaccam), NpeajgaracT MPUMEPHYIO I[OCIEI0BATEIIBHOCTh HM3YYCHHUS TEM,
OCHOBAHHYIO Ha JIOTHKE Pa3BUTHI IPEIMETHOTO COACPKAHUS U yIETE BOSPACTHBIX OCOOCHHOCTEH
oOyJaronuxcs.
[Tporpamma no ¢usuke pazpaboTaHa ¢ LeIbI0 OKa3aHUS METOAMYECKONH OMOIIY YUUTEIIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.
®u3zurKa SBISIETCA CUCTEMOOOPA3YIOLIUM /JIsl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB,
IOCKOJIbKY (pU3MuUecKue 3aKOHBI JIeKAT B OCHOBE NPOLIECCOB U SIBICHUH, U3ydaeMbIX XUMHEH,
Ouonoruelt, actpoHoMueil U ¢pu3nueckoil reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHO-HAYUYHYIO
KapTUHY MHUpa, TPEAOCTABISICT HauOoiee SICHbIe 00paslbl MPUMEHEHHsS HAyYHOTO METOo/a
MIO3HAHMS, TO €CTh CIIOCO0A MOJIy4YEHUS JJOCTOBEPHBIX 3HAHUN O MUpE.
OpHa M3 MIaBHBIX 3aJa4 (U3MUECKOro oOpa3oBaHUs B CTPYKType oOuiero oOpa3oBaHUs
COCTOUT B (POPMHUPOBAHUM €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH M MHTEpeca K Hayke Yy
o0ydJaronuxcs.
N3yuyenne ¢u3nkn Ha 0a30BOM YpOBHE IIpENIoJiaraeT OBJAJIEHUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIMMH €CTECTBEHHO-HAyUYHYI0 TPAMOTHOCTD!
® HAy4YHO OOBSCHATH SIBJICHUS;
® OLEHUBATh U MOHUMATh OCOOEHHOCTH HAyYHOT'O UCCIIEIOBAHUS;
® MHTEPOPETUPOBATH JAHHBIE U MCIOJIb30BaThb HAy4YHBIE JOKAa3aTENIbCTBA MJIS
MOJIyYEHUs BBIBOJIOB.
[lenu wm3yueHust QU3MKM HA YpPOBHE OCHOBHOTO OOILIEro oOpa3oBaHMs ONpEAETICHbI B
Konuenmuu npenogaBanus yuebHoro npeamera «Pusnka» B 00pa3oBaTeNbHBIX OpPraHU3aIMIX
Poccuiickoit ®enepanuy, peaqu3ylOIIUX OCHOBHBIE 00111€00pa3oBaTe/IbHbIE MPOTPaMMBbI,
yTBepxk€HHONW pemeHneM Kosmermn MunncreperBa mpocsemenus Poccuiickont ®enepanun
(mpotokoi ot 3 nexadbps 2019 r. Ne [1K-4BH).
Henu nzyvyenus GpU3NKH:
e [puoOpeTeHHEe HHTEpeca U CTPEMIIEHUS OOy4aroIluxcs K Hay4HOMY H3YUEHUIO
HPUPOIBI, Pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

® Dpa3BUTHE TMPEJCTABICHUA O HAy4YHOM METOAE TMO3HaHUs U  (OPMHPOBAHUE
HCCJIEI0BATEIBCKOIO OTHOIIEHUS K OKPYXXAIOIIUM SIBICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa U3Y4YE€HHUS OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

e (opMupoBaHHE MPEICTABICHUNA O POJIU (PU3UKHU JUISI pA3BUTHS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTUH;



® Dpa3BUTHE NPEACTABICHUNH O BO3MOXKHBIX cdepax Oyaymedl mnpodeccnoHaIbHON
JIeATeTLHOCTH, CBSI3aHHOM ¢ (PM3UKOH, MOATOTOBKA K JalbHEUIIIEMY 00yUEHHUIO B 3TOM
HaIpaBJICHUH.

JocTikeHne STHX 1eneil mporpamMmbl 1o (U3MKE Ha YpPOBHE OCHOBHOTO OOILEro

00pa3oBaHus 00ECIEUNBACTCS PEIICHUEM CIEAYIONINX 3a1aY:

e mpuoOpeTeHue 3HAaHU O IUCKPETHOM CTPOSHUH BEIIECTBA, O MEXaHHMUYECKHX, TETIOBBIX,
JNEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

e mnpuoOpeTeHHe YMEHUH ONUCHIBATH M  OOBSACHATH (PUINYCCKUE SIBICHUS C
MCIOJIb30BaHUEM TOJTyYEHHBIX 3HAHUI;

® OCBOCHHME METOJOB pEIIECHUS MPOCTEUIIMX pPACYETHBIX 3aJad4 C HCIIOJIb30BAaHUEM
buznyecKkux Mojene, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4;

e pa3BUTHEC YyMEHUW HAOMIOAATh MPHUPOJHBIC SBICHUS ¥  BBIIIOTHATH  OIBITHI,
nabopaTtopHble pabOTHl W SKCIIEPUMEHTAJbHBIE HCCIENIOBAaHUS C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX TPUOOPOB;

e ocBocHHE MPUEMOB PabOThl ¢ HHpOpMAIUEl (U3MUECKOTO COJEP)KAHUS, BKIIOYAS
WH(POPMAIIMI0O O COBPEMEHHBIX JOCTH)KCHHSX (U3MKH, aHATU3 W KPUTHUECKOE
OlLICHMBaHME UH(OPMALINU;

® 3HAKOMCTBO CO cepaMu MpodheCCUOHATBLHON JAESITeIbHOCTH, CBSI3aHHBIMU C (DU3UKOM,
¥ COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKCHHSIX (PU3HMUSCKON HAYKH.

Ha usyuenue ¢usuku (6a30Bblii ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
oTBoAMTCs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B Helleq0), B 8 kinacce — 68 yacoB (2 yaca B
Heneno), B 9 kitacce — 102 yvaca (3 yaca B HeIeInio).

[Ipennaraemsrii B mporpamMme mo (pusmke nepedeHs J1ab0paTOPHBIX pabOT U OMBITOB HOCUT
PEKOMEHIaTeNIbHBIN XapakTep, yYUTENb JelaeT BbIOOp IMpOBeIeHUsl J1abOpaTOPHBIX padoT U
OTIBITOB C YUETOM MHIUBUIYaJTbHBIX OCOOCHHOCTEH 00YJarOIIUXCS, CIIMCKA SKCIIEPUMEHTATBHBIX
3a/laHui, peJlaraéMbIX B paMKaXx OCHOBHOI'O TOCYIapCTBEHHOI'O AK3aMeHa M0 (PU3UK

COJAEP/)KAHUE OBYYEHUA

7 KJIACC

Pazgen 1. ®usuka u €€ poJsib B MO3HAHUHU OKPYKAKOLIEr0 MUpa.

®usnka — Hayka o npupoje. SABnenus npupoasl. OUsndeckue sSBICHUS: MEXaHUYECKHUE,
TEIJIOBBIE, FIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

O®uznyeckue BenuuuHbl. W3mepenue ¢usznueckux BenuuuH. Dusnueckue MNpuOOpHI.
[TorpemHocTs u3Mepenuii. MexxayHapoaHas CHCTEMA €IUHHII.

Kak ¢u3uka u apyrue ecrecTBEHHbIE HAyKU H3ydaloT mpuponay. EcTecTBeHHO-Hay4IHBIN
METOJ TMO3HaHMA: HaOJIIOJeHHE, IOCTAaHOBKA HAYYHOIO BOIIPOCA, BBIIBUKEHHE THUIIOTE3,
HKCIIEPUMEHT IO TMPOBEpKE THUMOTe3, OOBscHEHHEe HalmogaeMoro sBieHus. Omnucanue
(GUBUYECKUX SIBJICHUHN C TTOMOIIBI0 MOJIEICH.

Hemoncmpayuu.

1. MexaHuueckue, TeIJIOBbIE, INEKTPUUECKUE, MATHUTHBIEC, CBETOBBIE SIBJICHUS.

2. dusnueckue MpUOOPHI M MPOIEAYpa MPSIMBIX U3MEPEHUI aHAIOTOBBIM M ITU(POBBHIM

npudopom.

Jlabopamopnwvie padbomot u onvimol.

1. OmpeneneHue LEHbI JeNEHHs IIKAIbI U3MEPUTEIBHOTO NpHoopa.

2. H3mepeHue pacCTOSHUM.

3. Hzmepenue 00bEMa KUAKOCTH U TBEPAOTO TeA.

4. OrmpeneneHne pa3MepoB MAJIbIX TEJ.



5. H3mepeHnue TtemmepaTypsl NpU MOMOIIM >KMJIKOCTHOIO TEPMOMETpa M JlaTYUKaA
TEeMIIepaTyphI.

6. IlpoBeneHue wuccieqoBaHUS MO MPOBEPKE TUINOTE3bl: AAIBHOCTh MOJETA IIApUKAa,
MYIEHHOTO TOPU30HTANIbHO, TeM 00JIbIle, 4YeM OOJIbIIIE BHICOTA TyCKa.

Pa3znea 2. [lepBoHayaibHbIe CBeJeHUS 0 CTPOEHUHU BeleCTBA.

CrpoeHue BeliecTBa: aTOMbl W MOJEKYJIbl, MX pa3Mepbl. ONBITHI, JOKa3bIBAIOIINE
JIMCKPETHOE CTPOCHHUE BEILIECTBA.

JBwxenne yactui BemiecTBa. CBS3b CKOPOCTH JBWKEHHUS YacTUL C TEMIIEpaTypoHu.
bpoynosckoe nBuxenue, Aauddysus. BzanmonelicTBue dYacTUIl BeELIECTBA: MPUTSDKEHHUE U
OTTAJIKUBAHUE.

ArperatHble COCTOSIHMSI ~BEIIECTBA: CTPOCHHE Ta30B, JKUJIKOCTEH U TBEPIBIX
(kpucTamnyeckux) Teia. B3auMoOCBs3b MEXIy CBONCTBaAaMH BELIECTB B Pa3HbIX arperaTHbIX
COCTOSTHUSIX U UX aTOMHO-MOJIEKYJSIPHBIM cTpoeHHueM. OCOOEHHOCTH arperaTHbIX COCTOSHUN
BOJIBI.

Hemoncmpayuu.

1. Habmronenue OpOyHOBCKOTO JBUKCHHUS.

2. HaGmopenue nuddysun.

3. HaGmropenue siBieHUid, OOBSICHSIOMIMXCS MPUTSHKEHUEM HIIM OTTAJIKMBAHHUEM YaCTHUIL

BEIIIECTBA.

Jlabopamopnwsie padbomot u onvimol.

1. OuenHka AuaMeTpa aToMa METOAOM PsiIOB (C UcCIoyIb3oBaHuEM (hoTorpaduii).

2. OmbIThl IO HAOIIOICHUIO TEIUIOBOTO PACIIMPEHUS T'a30B.

3. OmnbIThl 0 0OHAPYKEHUIO ACUCTBUSI CUIT MOJIEKYJISIPHOTO MPUTSHKEHUS.

Pa3nen 3. /IBu:keHne U B3auMo/ieiicTBHeE TeJl.

Mexannueckoe ABWXKEHUE. PaBHOMEpHOe U HepaBHOMEpHOe JBmKeHHe. CKOpPOCTb.
CpenHsis CKOpOCTh IPY HEPABHOMEPHOM JIB>KEHUH. Pacuér myTu U BpeMeHU ABUKEHUSI.

SlBnenue wHepnuu. 3aKOH HHepUUU. B3aummonelcTBUE TeNl KAk NpPUYMHA W3MEHEHUs
CKOpPOCTH JIBIDKEHMs Tell. Macca kak Mepa uHepTHocTH Tena. [lnoTHocTh BemectBa. CBs3b
MJIOTHOCTH € KOJTMYECTBOM MOJIEKYJ B €IMHUIIE 00BEMA BEIIECTRA.

Cwia Kak XapakTepucTUKa B3aumojencTBus Ten. Cuma ymnpyroctd U 3akoH ['yka.
N3mepenue cuiibl ¢ TOMOIIBIO AUHAMOMETpPA. SIBIIeHNE TATOTEHU U cuiia TsokecTH. Cuila TshKecTH
Ha pyrux mwianerax. Bec tena. HeBecomocTs. CokeHne cuil, HallpaBJIECHHBIX 110 OJTHON MPSIMOM.
PaBuoxeiictByromas cuin. Cuia Tpenus. TpeHue CKOIbXKEHUS U TPEHHUE MOKos1. TpeHue B mpupoie
U TEXHUKE.

Hemoncmpayuu.

Habmronenne MexaHU4eCKOTo IBHKEHUS Tela.
N3mepenne cKkopoCcTH MPSIMOJIMHEMHOTO JIBHXKCHHUSI.
HabGnronenue siBeHUs HHEPITUU.

=

Habmronenne uaMeHeHus: CKOpOCTH MPHU B3aUMOICHCTBUU TEll.

CpaBHeHHE Macc MO B3aUMOJEIHCTBUIO TEll.

CrnosxeHue CHl, HapaBIeHHBIX 110 OJTHOM MPSMOH.

Jlabopamopnwvie padbomot u onvimel.

1. OmpeneneHue CKOPOCTH PABHOMEPHOTO MABMXKEHHUS (IIApHKa B KUIAKOCTH, MOJEIH
AJIEKTPUIECKOTO aBTOMOOMIIS U TaK Jlajee).

e wnN

2. OmnpeneneHue cpenHeil CKOPOCTH CKOJIbXEHUs OpycKa WM LIapuKa MO0 HAKIOHHOM
IIJIOCKOCTH.



3. Omnpenenenrie IIOTHOCTH TBEPAOTO TENA.

4. OnbIThl, AEMOHCTPUPYIOLINE 3aBUCUMOCTh pacTsKeHHS (nedopMariiu) MpyXKHUHBI OT
IIPUJIOKEHHOMN CUJIBI.

5. OneIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb CHJIBI TPEHUS CKOJIBXKEHHUS OT Beca Tesa U
XapakTepa COIpPUKACAIOLIUXCS TOBEPXHOCTEMN.

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

Hasnenne. CriocoObl yMEHBIICHHS U YBEIUYCHU aBiieHus. [laBneHne ra3a. 3aBUCUMOCTh
JIaBJICHU ra3a oT 00béMa, Temneparypsl. [lepenaya napneHus TBEPABIME TEIAMU, )KUIKOCTIMH U
razamu. 3akoH Ilackamsa. [IHeBMaTmyeckue MamuHbl. 3aBUCHUMOCTb JIABJICHHS KUAKOCTH OT
ryounsl.  ['mppocratuueckuit  mapagokc. CooOmarommecs cocyabl.  ['uapaBnuueckue
MEXaHU3MBI.

Atmocdepa 3emnn u atMocdepHoe AaBieHHE. [IpUYMHBI CyIIECTBOBAHHUS BO3IYLIHON
obonoukn 3emmu. OnbiT Toppuuermnu. M3mepenue atmocdepHOro naBieHHs. 3aBUCHUMOCTh
atMoc(epHOro mJaBieHHUS OT BBICOTHI Haa YpoBHeM Mops. [Ipubopsl 11 u3MepeHus
aTMoc(hepHOro JaBJICHHS.

JelicTBHE )XUJIKOCTU U ra3a HAa MOTPYXKEHHOE B HUX Te0. BriTankuparomas (apxumenoBa)
cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxomnaBanue.

Hemoncmpayuu.
3aBUCUMOCTb JIaBJICHUS T'a3a OT TEMIIEPATYPBhI.

Ilepenada naBneHuUs KUIKOCTBIO U ra3oM.

CooOmaromnuecs cocyabl.

I'uppaBnmueckuil mpecc.

[TposiBnenue neicTBust aTMOCHEpPHOTO JaBICHHUS.

3aBUCHMOCTh BBITAIKUBAIOLIEH CHJIBI OT 00BEMa MOTPYKEHHOM dYacTh Tena Hu
IUIOTHOCTH KHUJIKOCTH.

ok wnNRE

PaBeHCTBO BBITAIKMBAIOIIEH CHJIBI BECY BBITCCHEHHON KUIAKOCTH.

8. VYcnoBue miaBaHMs Te: IUIABaHUE WM TIOTPY)KEHHE TEJI B 3aBUCHUMOCTU OT
COOTHOUICHUS IJIOTHOCTEN TEJA U KUILKOCTH.

Jlabopamopnuvie padbomot u onvimol.

1. HccnenoBaHue 3aBUCMMOCTH Beca Tejla B BoJe OT 00bEMa MOrpyKEHHOM B JKUIKOCTb
YacTH TeJa.

2. OmnpezneneHue BBITAIKUBAIOLIEH CHIIBI, JIEHCTBYIOIIEH Ha TEJO, IOTPYKEHHOE B
KUAKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOILEH CUJIbI, AEHCTBYIOIIEH HA TEIIO B AKUJKOCTH,
OT Maccsl Tena.

4. OmnbIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTD BBITAIKUBAIOLIEH CHJIBI, TEHCTBYIOIIEH Ha
TEJIO B ’KMJKOCTH, OT 00bEMa MOTPYKEHHON B JKUAKOCTh YaCTU TeJa U OT MJIOTHOCTH
KUJKOCTH.

5. KoHcTpynpoBanue apeoMeTrpa WIM KOHCTPYMPOBAHHE JIOAKH W OINpENCICHHUE €€
Ipy30II0ABEMHOCTH.

Pa3nes 5. PaGoTa m MOIIHOCTB. JHeEprusi.

Mexanuueckast pabota. MOIIHOCTb.

[TpocThie MexaHU3MBI: pblyar, 0J0K, HaKJIOHHasI MJI0CKOCTh. [IpaBuiio paBHOBecHs phlyara.

[IpumeHeHue mnpaBuiIa paBHOBECHs pblyara K OlOKy. «3osioToe mpaBmiio» mexaHuku. KIIJ]
IPOCTHIX MeXaHU3MOB. [IpocThie MEXaHU3MBI B OBITY M TEXHUKE.



Mexannueckas sHeprus. Kunerndeckas v noreHuuanbHas sHeprus. [IpeBpaienue oqHoro
BHJIa MEXAHUYECKOM IHEPTUU B IPYroi. 3aKOH COXPAHEHHUS SHEPTHH B MEXAHUKE.
Hemoncmpayuu.
1. IIpumepsl MPOCTHIX MEXAHU3MOB.
Jlabopamopnwvie padbomot u onvimeol.
1. Ompenenenue paOOTHl CHUIBI TPEHUS TIPU PABHOMEPHOM [IBIKEHUHM Tela II0
TOPU30HTAIILHON TOBEPXHOCTH.
2. HccnenoBanue yciaoBHi paBHOBECHS pblyara.
N3mepenne KIIJ] HaKIOHHOM TIIOCKOCTH.
4. VI3yueHue 3aKOHA COXPaHEHUSI MEXaHUYECKOUN SHEPTUU.

w
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Pa3gen 6. TensioBbIe IBJICHUA.

OCHOBHBIE MTOJIOKEHUS MOJIEKYJISIPHO--KMHETUUYECKOM TEOpUU CTpOEHUs BellecTBa. Macca
U pa3Mepbl aToMOB M MoJekyl. OnbITbl, NOATBEP)KIAIOIIME OCHOBHBIE IIOJIOKEHUS
MOJIEKYJISIPHO-KUHETUUECKON TEOPUH.

Monenu TBEPIOTO, )KUIKOTO U ra3000pa3HOTo COCTOSHUM BeulecTBa. Kpucramiueckue u
amop¢usbie Tena. OObsICHEHHE CBOWCTB ra3oB, )KUIKOCTEH U TBEPIBIX TNl HA OCHOBE MOJIOKEHUHN
MOJIEKYJISIPHO--KUHETHYeCKO Teopuu. (CmaunMBaHHWE M KalWULSIpHbIE siBIEeHUS. TeruioBoe
paciIMpeHHe U cxKaTue.

Temneparypa. CBs3b TeMIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBW)KEHHUS YacTHL.
Buytpennsis sneprus. CriocoObl ”3MEHEHUS! BHYTPEHHEH SHEPTHH: TeIIoNepeaaya u COBEpIICHUE
paboTel. Buael Teronepenayn: TEMIONPOBOJHOCTh, KOHBEKLUS, U3TyUEHHE.

KonuuecTBo TemioTsl. YenbHas TEMIOEMKOCTh BellecTBa. TemnooOMeH U TemIoBoe
paBHOBecHe. YpaBHEHHE TeMJoBOro OanaHca. IlnaBieHune m oTBep/AeBaHUE KPHUCTAIIMYECKUX
BEIIECTB. YenbHas TerwloTa IulaBieHus. [lapooOpazoBaHue u KoHJeHcauus. lcmapenue.
Kunenue. YnenpHas Teruiota mapooOpa3oBaHUs. 3aBUCUMOCTh TEMIEPATYphl KHUIEHUS OT
aTMOC(hEepHOTO JTaBJICHHUS.

BrnaxxHocTs Bo3ayxa.

OHeprus TOIUIMBA. Y IeJbHasl TENJI0Ta CTOPAHHUS.

[Tpunuuner pabotsl TemnoBeix aBurarenel KIIJ[ TtemmoBoro nsurarens. TemoBble
JIBUTATENIH U 3aIUATA OKPYKAIOMIEH CPEBI.

3aKOH COXpaHEHMsI U IPEBPALLCHMSI DQHEPTUU B TEIUIOBBIX IIPOLECCAX.

Hemoncmpayuu.

Hab6nronenne 6poyHOBCKOTO JABMIKEHUS.

Hab6nronenue nuddysun.

Habmroienue siBieHnii cMauuBaHusI U KalWUISIPHBIX SIBJICHUM.

HabmrofeHue TenaoBoro pacimpeHust Te.

M3meHeHMe naBieHMs ra3a Py U3MEHEHNH 00bEMa M HarpeBaHUM WIIM OXJIAXKICHUH.
ITpaBuiia n3MepeHMs TEMIIEPATYPHI.

Buasl Terionepenayn.

OxuaxieHre Ipyu COBEPIICHUH PaOOTHI.

W oKNU ke WNRE

HarpeBanue npu coBepiieHr# padoThl BHEUTHUMH CHUIaMH.
10. CpaBHeHUE TEMIOEMKOCTEN Pa3InYHBIX BEILIECTB.
11. HaGmroieHre KUIICHHUSL.



12. HabmroieHue moCTOSIHCTBA TEMIIEPATyphl MPH TUIABJICHUU.

13. Moaenu TeroBbIX JBUTATEIICH.

Jlabopamopuvie pabomul u onvimol.

OnbITHI 1O OOHAPYKEHUIO NEUCTBUS CHUIJI MOJIEKYJISIPHOTO TPUTSKEHHUSI.

OnBbITHI 110 BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MJIM caxapa.

OnbIThI 10 HAOIIOIEHUIO TETNIOBOTO PACIIMPEHUS Ta30B, )KUJIKOCTEH U TBEPABIX TE.
OnpeneneHue JaBICHUS BO3yXa B OAJUIOHE IIIIPHUIIA.

e wnN e

OneIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTb JIaBJIEHHUS BO3JyXa OT €ro o0béMa Hu
HarpeBaHus WIN OXJIaKICHUS.
6. IlpoBepka rumoTespl JHMHEHHOM 3aBUCUMOCTH JUIMHBI CTOJOMKAa >KUJIKOCTH B
TEPMOMETPUUYECKON TPYyOKE OT TEMIIEPATYPHI.

7. HabnroneHue u3sMeHEHMs] BHYTPEHHEN 3HEPIUM Teja B pe3ysbTare TEIUIoNepenadu U

paboThl BHEIITHUX CHII.

8. MHccnenoBanue sBJICHUS TEIIOOOMEHA PU CMEIMBAHUY XOJOJHON U ropsiueii BOJbI.

9. OmnpeneneHue KOJUYECTBA TEIUIOThI, IMOJYYEHHOI'O BOJOH IpHU TEMI000MEHe C

HarpeThIM METAITIMYECKUM LIUJIUHAPOM.

10. Onpenenenue yeiabHON TEIIOEMKOCTH BELLIECTBA.

11. ccnenoBanue npolecca uCIapeHusl.

12. OnpeneneHne OTHOCUTENIBHOM BIaKHOCTH BO3/yXa.

13. Onpenenenue ynenbHON TEIUIOTHI IUIABJICHUS JIBJIA.

Pazgen 7. diekTpuyeckne 1 MAarHUTHbIE SIBJICHUS.

Onexrpuzanus Tei. J{Ba poja 3neKTpUYeCcKuX 3apsaaoB. BzanmopaelicTBue 3apsiKeHHbIX TeEIl.
3akoH KynoHa (3aBUCUMOCTb CHJIbI B3aUMOJICHCTBUS 3apsDKEHHBIX TEJl OT BEJIMYMHBI 3aps0B U
pPacCTOSHUS MEXKAY TeJIaMHu).

Onexrpuueckoe nose. Hanpsox€HHOCTh 3nexkTpuueckoro noss. llpuHnun cyneprnozunnn
AIIEKTPUYECKHUX I0JIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snexTpudeckux 3apsoB. DJIEMEHTapHbIA snekTpudeckuil 3apsa. CtpoeHue
aTtoMa. [IpoBOTHUKY U TUAIIEKTPUKU. 3aKOH COXPAHEHHUS AIEKTPUUYECKOTO 3aps/a.

ONEKTpUYECKUH TOK. YCIOBHS CYLIECTBOBAHMS JJIEKTPUUYECKOTO TOKa. McTouHukn
MOCTOSTHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO0 TOKa (TEIJIOBOE, XMMHYECKOE, MarHuTHOE).
DNEKTPUUECKUM TOK B )KUJKOCTSIX U ra3ax.

Onektpuueckas uenb. Cuna Toka. OJnekTpuyeckoe HampspkeHue. ConpoTuBIeHHE
IIPOBOJHMKA. YJEJIIBHOE CONPOTUBJICHHME BelecTBa. 3akoH Owma Uil ydacTka LEMu.
ITocnenoBarenbHOE U MapajlIENbHOE COEUHEHNE TPOBOJHUKOB.

Paborta u MoUIHOCTH 37EKTpUUEcKOro Toka. 3akoH Jlxoyns—JIenna. DnexTpuueckue 1enu
U TIOTpeOUTENH 3IEKTpUUYECKOM sHepruu B ObITy. KopoTkoe 3ambikaHue.

[TocrositHHBIE MarHuThHl. B3anMopelcTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHOE IIOJIE.
MaruauTtHoe noje 3eMiIH U €ro 3HaueHue i xKU3HU Ha 3emiie. OnblT Dpcrena. MaruutHoe nose
ANEKTPUYECKOTO TOKa. [I[puMeHeHne 3JIeKTpOMarHuToB B TeXHHUKE. JIefcTBME MarHUTHOTO TOJIS
Ha TPOBOJHUK C TOKOM. OJEKTPOJABHUraTelb IMOCTOSHHOrO Toka. lcnonb3oBaHue
AIIEKTPOJIBUraTeNIel B TEXHUUYECKUX YCTPOICTBAX U Ha TPAHCIOPTE.

Oneitel  @apagnes. SIBneHue  anekTpomMarHuTHOM  wHAykuuu. IlpaBuno  JleHna.
OnektporeHeparop. CrmocoObl TONYYCHHUS JJICKTPUUYECKON HHEPruu. ODIJIEKTPOCTAHIIUA Ha
BO300HOBJISIEMBIX UICTOYHHKAX SHEPTHH.

Hemoncmpayuu.

1. Dnexktpuszanus Tell.
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JIBa poaa 3NEKTPUYECKUX 3apsI0B U B3aUMOJCHCTBUE 3apPSKCHHBIX TEI.
YCTpOUCTBO U IEHCTBHE 3IIEKTPOCKOIIA.

DneKTpocTaTUueCcKast UHIYKIIMSL.

3aKOH COXpaHEHMsI DJIEKTPUUECKUX 3aPsIIOB.

[TpOBOAHMKY U TUDIIEKTPUKH.

MonenupoBaHUe CHIOBBIX JIMHUH 2JIEKTPUYECKOTO TOJIS.

M cTOYHMKHY ITOCTOSIHHOTO TOKA.

JIefiCTBHS DIIEKTPUYECKOTO TOKA.

. DINEKTPUUECKUN TOK B KUJKOCTH.

. "'a30BbIii pazps.

. I3mepeHne cuiibl TOKa aMIepMETPOM.

. I3mepeHne 37eKTpUYECKOro HalpsKEHUsI BOJIbTMETPOM.

. Peocrat u mara3uH cOnpOTHBIICHUM.

. B3anmoneicTBre NOCTOSIHHBIX MarHUTOB.

. MoaenupoBaHre HEBO3MOKHOCTH Pa3/IeJICHHS TTOJIFOCOB MArHUTA.

. MopenupoBaHue MarHUTHBIX MOJIEW MMOCTOSTHHBIX MarHUTOB.

. OnbIT OpcTena.

. MarauTHoe noje Toka. JIeKTPOMAarHur.

. lelicTBue MarHUTHOTO TOJIS1 HA MTPOBOJHUK C TOKOM.

. DIEKTPOABUTATEIb MIOCTOSTHHOTO TOKA.

. UccnenoBanue siBJICHUS DIEKTPOMArHUTHON UHAYKITUH.

. OnbiTel Dapajes.

. 3aBUCUMOCTb HaIpaBJICHUS UHAYKIIMOHHOTO TOKA OT YCIOBUN €r0 BO3SHUKHOBEHHSI.
25.

SJICKTpOFCHepaTOp IIOCTOAHHOI'O TOKA.

Jlabopamopnuvie padbomot u onvimol.

oV kwnNRE

10.

11

13.
14.
15.

16.

OnbIThI 1O HAOIIOEHUIO SJIEKTPU3ALUU Tl MHAYKLIUEH U IPU CONTPUKOCHOBEHUU.
HccnenoBanue JeNCTBUS JIEKTPUUECKOIO MOJIS HA IPOBOJIHUKH U AUDIIEKTPUKH.
CO6opxka u mpoBepka paboThl NEKTPUUECKON LIEMH MOCTOSIHHOTO TOKa.

M3MepeHue U peryJIMpoBaHHUE CUIIBI TOKA.

W3mepeHue u peryinpoBaHue HaPsHKEHNUS.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, UAYIIETO YEPe3 Pe3UCTOP, OT CONPOTUBIICHUS
pe3ucTopa U HanpsHKEHHs] Ha Pe3UCTOope.

OneITbl, JIEMOHCTPUPYIOLIME  3aBUCHUMOCTH  JIEKTPUYECKOTO  CONPOTHBIICHHUS
IIPOBOAHMKA OT €T0 JJIMHBI, TUIOIIAJU MONIEPEYHOr0 CEYEHHS U MaTepHala.

[TpoBepka nmpaBuiia CI0KEHUSI HAIIPSHKEHUH TTPU MTOCIEA0BATEILHOM COETMHEHUH JIBYX
PE3UCTOPOB.

[TpoBepka nmpaBuiia AJisi CUIIBI TOKA MIPH MapajiieIbHOM COEMHEHUH PE3UCTOPOB.
Onpenenenne pabOThI AIEKTPUUYECKOTO TOKA, UIYIIETO Yepe3 Pe3UCTOpP.

. OHpCIleJ'IeHI/IC MOIIHOCTH 3JICKTPUYCCKOT'O TOKa, BBIZEIIIEMOI Ha pe3ucTope.
12.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYIIETO Yepe3 JaMIIOUKy, OT HAMPSKEHUS Ha
HEH.

Onpenenenne KIIJ[ narpeBarens.

WccnenoBanne MarHUTHOTO B3aUMOJEHCTBUS MMOCTOSIHHBIX MarHUTOB.

V3y4yeHre MarHuTHOTO TIOJSI TOCTOSHHBIX MAarHUTOB TpU UX OOBEAMHEHUU W
pa3elIeHuN.

HccnenoBanue qeiCTBUS 3JIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEJIKY.



17. OnbIThI, IEMOHCTPUPYIOUINE 3aBUCUMOCTh CHJIbI B3aUMOACHCTBUSI KAaTYIIKU C TOKOM U
MarHuTa OT CUJIbI TOKA U HaNpPaBJICHUS TOKA B KaTYIIKE.

18. N3yueHue neicTBUSI MArHUTHOTO MOJISl HA POBOAHUK C TOKOM.

19. KoncTpyrnpoBaHue 1 u3ydeHue paboThl AIEKTPOJABUTATEINS.

20. U3mepenune KIIJI anekTpoaBuraTeIbHON YCTaHOBKH.

21. OnbITHl MO HMCCIEAOBAHUIO SIBJICHMS DJIEKTPOMArHUTHONM WHAYKLHHU: HCCIEI0OBAaHUE
M3MEHEHUH 3HAYCHUS U HAIIPABJICHUS UHIYKIIMOHHOTO TOKA.

9 KVIACC

Pa3zgen 8. Mexannueckue siBJICHHUSA.

Mexanunueckoe naBuxkeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTEIBHOCTh
MEXaHMYECKOrO [JBHKEHHs. PaBHOMepHOe mpsMoiuHENHoe aBwkeHue. HepaBHomepHOe
NpsIMOJIMHEHOE JBM>KeHHE. CpelHssi U MIHOBEHHAas CKOpPOCTh Tela IpH HEPaBHOMEPHOM
JBUKECHUU.

VYckopenue. PaBHoyckopeHHOe npsMonuHeiHoe aBrkenne. CBoooiHoe naaenue. OmnbIThl
[Nanunes.

PaBHOMepHOE nBIXKEHUE MO OKpyx)HOCTU. Ilepuon m uvactora oOpaimenus. Jluneitnas u
yIJI0Basi CKOPOCTH. LIeHTpoCTpeMUTENBHOE YCKOPEHHE.

IlepBbiit 3akoH HproToHa. Bropoii 3akoH Herorona. Tperuit 3akoH Herotona. IIpuniun
CYNEPIIO3ULUHN CUIL.

Cwia ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuila TPEHUs CKOJIbKEHMSI, CUJia TPEHHS
MOKOS1, APYTHE BUbI TPEHUSL.

Cuna TSKECTM W 3aKOH BCEMHUPHOIO TSITOTEHHs. YCKOpPEHHE CBOOOIHOrO TaJeHUs.
JBuxenue mianet Bokpyr Connua. [lepBast kocMuueckas ckopocTs. HeBecoMOCTh 1 neperpysKu.

PaBHOBecue maTepuanbHON Touku. AGCOMOTHO TBEPAOE Teno. PaBHOBecue TBEPIOTO Tena
C 3aKPEINIEHHON OCBIO BpameHuss. MomeHT cuibl. LIeHTp TskecTH.

Umnynec Tena. M3menenue umnyinbca. MmMmynsc cunbl. 3aKOH COXpaHEHUs HMMITYJIbCA.
PeakTuBHOE NBUXKEHUE.

Mexanunueckass pabota ¥ MOIIHOCTb. PaboTa cui TsKeCTH, ynpyroct, TpeHus. CBs3b
sHeprun u pabotel. [loTeHumanbHas >HEpPrus Tena, MOJHATOrO Haja MOBEPXHOCTHIO 3EMIIH.
IToTrenumanbpHas 3HEprus ckaroi npyxuHsl. Kunernyeckas sHeprus. Teopema 0 KHHETUYECKON
SHEpPruu. 3aKOH COXPaHEHHS] MEXaHUYECKON IHEPTHH.

Hemoncmpayuu.

1. HalmroeHne MEeXaHn4ecKoro JIBUKEHHUS Tella OTHOCUTEIBHO Pa3HBIX TeJl OTCUETA.

2. CpaBHeHME IyTEH M TPACKTOPHUM JIBUKEHHSI OJHOTO M TOrO K€ Tela OTHOCUTEIBHO
pPa3HBIX TEII OTCUETA.

N3mepenne CKOpoCTH U YCKOPEHUs MPSMOIMHENHOTO JBUKEHUS.

HccenenoBanue Npu3HaKOB paBHOYCKOPEHHOIO IBUKECHUSL.

HabmioneHue nBMXeHHs Tella M0 OKPYKHOCTH.

Habmionenne MexaHM4ecKuX SBJICHHUH, TPOUCXOAAIUX B cucTeMe oTcuéra «Tenexkan
pu €€ paBHOMEPHOM U YCKOPEHHOM JIBH>)KEHHUU OTHOCUTENbHO KaOuHeTa (PU3NKHU.

o hsWw

7. 3aBHUCHUMOCTb YCKOPEHUS TeJIa OT MAcCChl TeNNA U ACUCTBYIOMIEH HA HErO CHIIBL.
8. HaOmoneHue paBeHCTBA CHII IPU B3aUMOJICHCTBUU TeJl.

9. H3meHeHue Beca Teia IpU YCKOPEHHOM JBUYKEHUU.

10. IIepenaya ummysbca IIpu B3aMMOJECHCTBUH TEIL.



11.
12.
13.
14.
15.
16.

[IpeoOpazoBanus SHEPTUU TTPH B3AMMOICHCTBHH TEJL.

CoxpaHeHue UMITyJIbCa IPU HEYIPYTOM B3aHMMO/ICHCTBHH.

CoxpaHeHue UMITyJIbCa IPHU a0COIFOTHO YIIPYTOM B3aUMOJICHCTBUU.

HaGumtoeHne peakTHBHOTO JIBMKEHHS.

CoxpaHeHne MEXaHHMYECKOI SHEPTUH ITPHU CBOOOTHOM ITaJICHUH.

CoxpaHeHne MEXaHMUYECKOI SHEPTUH MTPU JABMIKEHUH TeJla MOJ] ICHCTBUEM MPY>KUHBI.

Jlabopamopuvie pabomol u onvimel.

1.

®

10.

11.

KonctpyupoBanue TpakTa Ajisi pasroHa M JalbHEHIIEro paBHOMEPHOTO JBHKCHHS
HIApHKa UITH TEJIEKKH.

Omnpenenenne cpenHel CKOPOCTH CKOJBXEHHsS OpyCcKa WM JBIXKEHHUS IIapUKa IO
HAKJIOHHOM IJIOCKOCTH.

OnpeneneHnue YCKOpEHHs Tejla NMPU PABHOYCKOPEHHOM JBIDKEHHHM IO HAKJIOHHOM
TUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU MPH PAaBHOYCKOPEHHOM JBM)KEHUU 0e3
HAYaJIbHOU CKOPOCTH.

[TpoBepka runoTessl: €Cliv NPy PaBHOYCKOPEHHOM JIBHKEHUHU 0€3 Ha4alIbHOM CKOPOCTH
ITYTU OTHOCATCA KaK P/ HEYETHBIX YHUCCJI, TO COOTBCTCTBYIOIUC IPOMCIKYTKH BPEMCHU
OJUHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXEHHS OT CHIIBI HOPMajbHOTO
JaBJICHHUSL.

Omnpenenenne KodhUIMEHTA TPESHUSI CKOJBKCHHS.

Omnpenenenue KECTKOCTU MPYKUHBI.

Onpenenenne pabOThl CUJIbl TPEHUS INPU PABHOMEPHOM JBHKEHUM Tejla II0
TOPU30HTAILHONW MOBEPXHOCTH.

Onpenenenue pabOThl CHIIBI YOPYrocTH HpU THOABbEME Tpy3a C HCIOJIb30BaHUEM
HEMOABMKHOTO U TOABUKHOTO OJIOKOB.

N3ydeHune 3aKkoHa COXpAHEHUS SHEPTUH.

Pa3znen 9. Mexanuyeckue KoJjie0aHUsl U BOJIHBI.

KonebarenbHoe nBmwxkenue. OCHOBHBIE XapaKTEPUCTHKU KOJIeOaHMIi: MEepHOJ, 4acToTa,
amMIuMTyna. MaTtematuueckuid W TPYXKUHHBIA MasTHUKA. [IpeBpaiieHue dsHepruu Mpu
K01€0aTeIbHOM ABUKEHUH.

3aryxatomue konebanus. Beinyxnennsle konebanus. Pesonanc. Mexanndeckrue BOJIHBI.
CaolicTBa MexaHn4yeckux BoJH. [IpoonbHbIe U MonepeyHbie BONHBL. J[JTHHA BOJTHBI U CKOPOCTh
e€ pacipocTpaHeHus. MexaHn4eckre BOJHBI B TBEP/IOM TeTie, CEHCMUYECKIE BOTHBIL.

3Byk. [ poMKOCTH 3ByKa M BeICOTa TOHA. OTpakeHue 3ByKa. IH(PPa3BYyK U yIBTPa3BYK.

Hemoncmpayuu.

=
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Habmonenue xonebanuii Ten moJ1 AeHCTBUEM CHIIBI TSKECTH M CHIIBI YIIPYTOCTH.
Habmonenue xonebanuii rpy3a Ha HUTH U Ha IPY>KUHE.

HabmioneHne BeIHYXACHHBIX KoJIeOaHUI U pe30HaHca.

PacnipocTpanenre npoAoIbHBIX U MONEPEYHBIX BOJIH (Ha MOJIENH).

HabmtoieHue 3aBUCMMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKYCTHYECKHI1 pe30oHaHC.

Jlabopamopuvie pabomul u onvimel.

1.
2.

Omnpenenenne 4acTOTHl U Meproia KoineOaHui MaTeMaTHYeCKOro MasTHHKA.
Omnpenenenne 4acToThl U Meproia KoieOaHui Npy>KUHHOTO MasiTHUKA.



3. HccnenoBanue 3aBUCHUMOCTH MepHoja KosieOaHUI MOJBEUIEHHOTO K HUTU Ipy3a OT
JUTUHBI HUTH.
4. HccrnenoBaHue 3aBUCUMOCTH IEPHO/A KOJEOAHUH MPYKUHHOTO MAasgTHUKA OT MacChl
rpysa.
5. TlpoBepka HE3aBUCHUMOCTU MepHoAa KoJeOaHWW Tpy3a, MOJBEHIEHHOTO K HUTH, OT
Macchl Ipy3a.
6. OnbIThL, JEMOHCTPUPYIOIINE 3aBUCUMOCTH IIEpHO/Ia KoJIeOaHUH PY>KUHHOTO MasiTHUKA
OT Macchl I'py3a U KECTKOCTH MPYKUHBI.
7. W3mepeHue yckopeHHUs! CBOOOIHOTO Ma/ICHUsI.
Pa3zgea 10. DieKkTpoMarHuTHOE 1MOJI€ M 3JIEKTPOMATHUTHbIE BOJIHbI.
DNEeKTpOMarHUTHOE IMoJie. DJEKTPOMAarHuTHble BOJHBL. CBOWCTBA 3JIEKTPOMArHUTHBIX
BoJH. [lIkasa 31eKTpOMarHuTHBIX BOJIH. Vcrionb30BaHUE 3JEKTPOMAarHUTHBIX BOJIH JJI1 COTOBOM
CBSI3U.
DneKTpoMarHuTHas npupoza ceeta. CKopocTb cBeTa. BoIHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CBolicTBa AJIEKTPOMAarHUTHBIX BOJIH.
2. BoiHOBBIE CBOKCTBA CBETA.
Jlabopamopnwvie pabomot u onvimel.
1. H3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C TOMOIIbIO MOOMIIBHOTO TenedoHa.
Pa3nes 11. CBeToBble siBJICHUS.
JlyueBasg moxenb cBera. Mcrounuku cera. IIpsMonuHEHOE pacnpoOCTpaHEHUE CBETA.
3armenust Connua u JIynel. Otpaxenue cBera. [1nockoe 3epkano. 3aKkOH OTpa)K€HUs CBETA.
[Ipenomnenue cBera. 3akoH npenaomiieHus cBeta. [loaHoe BHyTpeHHEee OTpa)KeHUE CBETa.
Hcnonb30BaHrEe OTHOTO BHYTPEHHETO OTPAXKEHUS B ONTHYECKUX CBETOBOAAX.
Jlunza. Xox nyueit B nuH3e. Ontuueckas cuctema (oToarmapara, MHKPOCKONA H
Tesneckona. ['na3 kak ontudeckas cucrema. bin3opykocTs U 1aabHO30PKOCTb.
Paznoxenue 6enoro csera B criekTp. OnbiTel HptoToHA. CllojkeHNe CEKTPaIbHbIX IIBETOB.
Hucnepcus ceera.
Hemoncmpayuu.
[TpstmonMHENHOE pacIpOCTPAHEHHUE CBETA.
OtpaxkeHue cBera.
[Tomyuenue n300pakeHUi B TUIOCKOM, BOTHYTOM M BBITTYKJIOM 3€pKaJiax.
IIpenomnenue ceera.
OnTruyeckuii CBETOBO/I.
Xox tydeit B coOuparomiei JTnH3e.
Xox Jydeil B paccenBarolleH JIMH3E.
[Tony4yeHnue n300paxeHnit C MOMOIIBIO JIMH3.
[TpunIMn neicTBust poToamnmapaTa, MUKPOCKOIIA U TEJIECKOTA.
10. Mopens riasa.
11. PaznokeHue 6e1oro cBera B CIEKTP.

LN LEWNPRE

12. Tloydenue GeoTo CBETa MPH CIOKESHUH CBETA PA3HBIX I[BETOB.

Jlabopamopuvie pabomul u onvimel.

1. HccnenoBaHue 3aBUCIMOCTH YTJIa OTPAKEHHsI CBETOBOTO JIyda OT yrija MajaeHusl.

2. HzydeHue xapaKkTepUCTHK H300paXeHHUs TPeMETa B IIIOCKOM 3epKaJe.

3. MHccnenoBanue 3aBUCMMOCTH yTJIa MPEIOMIICHHS CBETOBOTO JIyda OT yIJia TaJeHHs Ha
TPaHUIIE «BO3TYyX—CTEKIIO.



[Tomy4enre n300pakeHUI ¢ TOMOIIBIO COOUPAIOIIEH JTUH3HI.
Onpenenenne GOKYCHOTO PACCTOSHUS H ONTUYECKON CHUIIBI COOMPAIOIIEH JIMH3HI.
OmnbITH IO PA3TIOKEHHIO OEIOTO CBETa B CHIEKTP.

Nowu s

OnbITel O BOCHPHATHIO I[BE€TA MPEIMETOB NPU HMX HAOIIOJEHUM Yepe3 IBETOBBbIE
(UITBTPHL.

Pa3zgen 12. KBaHTOBLIC SIBJICHUS.

OmnsiTel Pesepdopna n mnanerapuas mozaens aroma. Moaens atoma bopa. Mcenyckanue u
IIOTJIOIIEHNE cBETa aTOMOM. KBaHThI. JInHEHYaThIe CIIEKTPBI.

PagnoaktuBHOCTh. Anbda-, Oera- M ramma-usiaydeHus. CTpoeHHE aTOMHOIO sJIpa.
Hyxnonnas wmopens atomHoro szapa. HMsoromsl. PannoaktuBHble mnpeBpamenus. Ilepuon
IoJIypacnaaa aTOMHBIX sJiep.

SnepHble peakiyy. 3aKOHbI COXPAaHEHMsI 3apsJ0BOIO U MACCOBOT'O YHMCEN. DHEPIUs CBSI3U
aTOMHBIX s1ep. CBs3b Macchl U dHEpruu. Peakuyu cunTesa u aenenus saep. MlcrouHuku snepruu
CoJHia ¥ 3BE31.

Snepnas sHepreTuka. JIeMcTBUA paguOAKTUBHBIX U3JIy4YE€HUHN Ha )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

1. CnexTpsl U3JIy4€HUS U NOTJIOLICHHUS.

2. CnexTpsl pa3JInYHbIX ra30B.

3. CnexTp Bogopoza.

4. HaOmoneHue TpekoB B kamepe Bunbcona.

5. Pabota cu€Tunka HOHU3UPYIOLUIUX U3Ty4YEHUH.

Peructpanus uznydeHus NpupoJHbIX MUHEPAJIOB U MPOJYKTOB.

Jlabopamopnwvie pabomot u onvimeol.

1. HaOGmoieHue CIUIOIIHBIX U JIMHEHYAThIX CIIEKTPOB U3IY4YEHUS.

2. HccnenoBaHue TPEKOB: HM3MEpPEHUE SHEPTUM YacTULBI 10 TOPMO3HOMY MYTH (I10

¢dororpadusm).

3. HMsmepenue paguoakTUBHOTO (hoHa.

IToBTOpHTEIBLHO-0000 A0 MOIYIb.

[ToBTOpUTENBHO--0000IAIOIIMKA  MOAYJIb NpEeAHa3HAadeH s CUCTeMaTH3aluu |
0000111eHUS TPEIMETHOTO COAECPKAHUS U OTbITa I€ATEIbHOCTH, IPUOOPETEHHOTO NMPU U3YUYEHUU
BCEro Kypca (pU3MKH, a TakKe Ui MOATOTOBKM K OCHOBHOMY T'OCYJapCTBEHHOMY 3K3aMEHY IO
du3uke 17151 00yJaroUIMXcsl, BHIOPABIINX ITOT YUeOHBIN MpeaMeET.

ITpu n3ydyeHnn 1aHHOTO MOAYJISL PEATTU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI €A TEIBHOCTH,
Ha OCHOBE KOTOpBIX OOECHeuMBaeTCs JOCTHKEHHE MPEAMETHBIX M  METallpeIMETHBIX
IUTAHUPYEMBIX pe3ylbTaToB 0OydeHHus, (GOpMHpYyeTCs €CTeCTBEHHOHAy4YHass I'PaMOTHOCTH:
OCBOEHHUE HAYYHBIX METOIOB UCCIIEJOBAHMSI SIBIIEHUI IPUPOBI U TEXHUKHU, OBJIA/ICHUE YMEHUAMU
OOBSICHATH (PU3MUECKHE SIBICHUS, IPUMEHS OTyUYEeHHBIE 3HAHUS, pelaTh 33a4M, B TOM YHCIe
KaueCTBEHHbIE U 3KCIIEPUMEHTANIbHBIE.

[IpyHIMIIIANBHO AEATEIbHOCTHBIA XapaKTep NaHHOIO pas3zelia peaausyercs 3a CUET TOoro,
4TO 00y4arolrecs BhIOIHAIOT 33aHUs, B KOTOPBIX UM IpeJIaraercs:

Ha OCHOBE IOJIyUYEHHBIX 3HAHUN Paclo3HaBaTh U HAYYHO OOBICHATH (PU3MUECKHUE SIBICHUS
B OKpY’KaroIIeH MPUPOJIEC ¥ TOBCETHEBHOM KU3HU;

HCIIOJIb30BaTh HAayYHbIE€ METOJbI MCCIEA0BaHUS (PU3NYECKUX SIBJICHHUH, B TOM 4HCIE IS
IIPOBEPKHU TMIIOTE3 U MOIYYEHHSI TEOPETUUECKUX BBIBOJIOB;



00BACHATH HAay4YHBbIC OCHOBBI HauOosiee BaKHBIX ,Z[OCTI/I}KGHI/Iﬁ COBpPEMEHHBIX TCXHOHOFHﬁ,
HaImpuMmep, MPakTUICCKOro UCII0JIb30BaAHUA PA3JINYIHBIX HCTOUYHHUKOB SHCPIM HA OCHOBC 3aKOHA
MMpeBpalICHUA U COXpPaHCHHA BCCX M3BCCTHBIX BUIOB SHCPI'UH.

IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA IIPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIET'O OBPA30OBAHUA

N3yuenune pu3uky Ha ypoBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUs HAIIPABICHO HA JOCTH)KEHUE

JMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTeNIbHBIX PE3yIbTaTOB.

B pe3ynbTare nuzydeHus Gu3MK1 Ha ypOBHE OCHOBHOTO 00IIIETO 00pa30BaHMs Y 00 y4JaroIerocs

OyayT c(hopMUpPOBaHbI CJACAYIOIINE INYHOCTHBIE PE3Y/IbTAThl B YACTH:

e 1) naTpHOTHYECKOr0 BOCIIUTAHHUS:

® — MpOSIBICHHE HMHTEpeca K MCTOPUU U COBPEMEHHOMY COCTOSHUIO POCCHUHCKON (pr3HuecKoit
HayKH;

® — [ICHHOCTHOE OTHOILEHHUE K JOCTH)KEHUSM POCCUNCKUX YUEHBIX--(PU3UKOB;

e 2) rpaskIaHCKOIr0 U yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

® — IOTOBHOCTb K aKTMBHOMY YYacTHIO B OOCYXJIE€HUU OOIIECTBEHHO 3HAYMMBIX M STHYECKHUX
npo0JeM, CBI3aHHBIX ¢ IPAKTUYECKUM IMPUMEHEHUEM JOCTH)KEHUHN (PU3HKHY;

® — 0CO3HaHME Ba)XHOCTU MOPAJIbHO--3TUYECKUX IIPUHLUIIOB B JESITEIbHOCTH YUEHOTO;

e 3)3CTeTHYEeCKOro BOCIIMTAHUS:

® — BOCIPHUATHE ICTETUYECKUX KAuecTB (PU3UUECKOM Hayku: €€ IapMOHUYHOIO IOCTPOEHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

® 4) 1eHHOCTH HAYYHOTI'0 NO3HAHMSA:

® — 0CO3HaHHUE IEHHOCTU (PU3NYECKON HayKU KaK MOIIIHOTO MHCTPYMEHTA MIO3HAHUSI MUPA, OCHOBBI
Pa3BUTHUS TEXHOJOTHIA, BAJKHEUILIEH COCTABIISIONIEH KYJIbTYpHI;

® — pa3BHUTHE HAYYHOMU JII0O03HATEIBLHOCTH, HHTEPECA K UCCIIEI0BATEIbCKON AEATEIbHOCTH;

e 5) ¢popMupoBaHus KYJIbTYPbI 310POBbS M IMOIIHOHAILHOIO 0J1aroNmoJIyYns:

® — OCO3HAHME IICHHOCTH 0€30IIaCHOTO 00pa3a JKU3HU B COBPEMEHHOM TEXHOJOIMUECKOM MHpE,
BaXHOCTHU IpaBuJI O0€30M1acCHOr0 MOBEIEHUsI Ha TPAHCHOPTE, Ha J0pOrax, ¢ 3JIEKTPUUECKUM U
TEIJIOBBIM 000pPYIOBaHUEM B JIOMAILIHUX YCIOBHUSAX;

e — chopMHpPOBAHHOCTH HaBbIKa pe(IeKCUH, TPU3HAHUE CBOETO IPaBa Ha OLIMOKY M TaKOTO ke
IIpaBa y Ipyroro 4ejoBeKa;

e 6) TPYI0BOIO BOCIINTAHMSA:

® — aKTUBHOE y4yacTH€ B PELIEHUH MPAKTHUYECKHUX 3aJad (B paMKaX CeMbU, 00pa3oBaTEIbHOI
OpraHu3aly, ropoja, Kpasi) TEXHOJIOIMYECKON 1 COoLMaIbHON HAIPaBIEHHOCTH, TPEOYIOIUX B
TOM 4Hcie U GU3NUECKUX 3HAHUMH;

® — HHTEpeC K MPaKTUYECKOMY M3yUeHUIO0 podeccuil, CBI3aHHBIX C PU3UKOIL;

e 7) 3K0JIOTHYEeCKOI0 BOCIIUTAHUS:

e — OpUEHTalUMs Ha TMpHUMEHEHHe (QHU3UYECKUX 3HAHMWA JUIS peIIeHus 3agad B OO0JIACTH
OKpYXKarollel cpesibl, IUIAHUPOBAHMSI TIOCTYNKOB M OLIEHKH MX BO3MOXHBIX MOCTEACTBUN IS
OKpYXKaroIlel Cpeibl;

® — O0CO3HaHME ITI00AIBHOIO XapaKTepa SKOJIOTNYECKUX MPOOJIEM U ITyTel UX PeIICHUs;

e §8) axanTanuM K U3MEHSIOIHUMCS YCJIOBHAM COLMATBHON U NPHUPOIHOI cpeabl:



e — MOTPeOHOCTH BO B3aWMOJICHCTBUHU MPH BBHIIOJHEHUU UCCIEIOBAaHUNA U MPOEKTOB (PU3NUECKOM

HaIIPaBJICHHOCTH, OTKPBITOCT OIBITY U 3HAHUSM JIPYTUX;

® — JIOBBINICHHUC YPOBH CBOEH KOMIIETCHTHOCTH 4epe3 MPAKTUUCCKYIO ACATCIIBHOCTD,

e —10TpeOHOCTH B (JOPMHUPOBAHUM HOBBIX 3HAHUH, B TOM YHClie (OPMYITUPOBATH U/IEH, TIOHATHSA,

TUTIOTE3bI 0 (PU3HUECKUX O0BEKTaX U SBJICHHUSIX;

® — OCO3HAaHHUC I[e(l)I/II_II/ITOB COOCTBEHHBIX 3HAHWHM M KOMIIETEHTHOCTEH B 00J1aCTH (bl/ISI/IKI/I;

® — [UIAHUPOBAHME CBOETO PAa3BUTHUS B MPUOOPETECHUN HOBBIX (PU3NUECKUX 3HAHUM;

® — CTpEMJICHUC aHAJIM3UPOBATH W BBIABJIATH B3aUMOCBA3HU ITPUPOEIL, O6H.I€CTBa N 3KOHOMHMKHU, B
TOM 4YHUCJIC C UCITIOJIb30BaAaHHUEM (1)I/I3I/I‘ICCKI/IX 3HaHHﬁ;

® — OIICHKA CBOMX JICHCTBHIA C Y4ETOM BIIMSHUS HA OKPYKAIOIIYIO CPEY, BO3MOKHBIX TTTO0AIBHBIX

HOCJIEJICTBUH.

METAIIPEJMETHBIE PE3YJIbTATbBI

B pesynbpTare ocBOoeHUs IporpaMMsl 1o (PU3KMKe Ha YpOBHE OCHOBHOI'O 00IEro o0pa3oBaHus
y oOyuatomerocss Oyayr chOpMHpPOBaHBI MeTampeIMeTHbIe Pe3yJbTaThl, BKIIOYAIONINE
M03HABATEIbHbBIC YHUBEPCAIbHBIEC YUeOHbBIE ICHCTBUS, KOMMYHHKATHBHbBIC YHUBEPCAIbHbIC YIeOHbIC
JeUCTBUS, pEryIsSTUBHbIC YHUBEpCAJIbHbIE yueOHbIE ACHCTBUS.

Ilo3HaBaTeabHbIE YHUBEPCAJBHBIC y‘-leﬁl—[l)le JeHCcTBUA

ba3oBble Jornyeckne a1eMCTBUSA:

BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC MIPU3HAKNA OOBEKTOB (SBICHHN);
YCTaHABJIMBAThH CYIIECTBEHHBIN MPU3HAK KiIaccH(UKAIMU, OCHOBAHUS ISl 0000MEHUS 1
CpaBHEHWS,

BBISIBIISITh 3aKOHOMEPHOCTH W TPOTHUBOPEYHST B pacCMaTpUBAeMbIX (hakTaxX, NaHHBIX U
HAOJIOACHUSAX, OTHOCAIINXCS K (PH3UUECKUM SIBIICHUSIM;

BBISIBIISIT  TIPHYMHHO--CIICJICTBEHHBIE CBSI3UM TPH HM3yYCHWH (PHU3MUECKUX SBICHUH U
MPOIIECCOB, JIeJIaTh BBIBOJABI C HCIHOJb30BAHMEM JEAYKTUBHBIX U HMHJYKTHBHBIX
YMO3aKJIFOUEHUH, BBIIBUTaTh TMIIOTE3bI O B3aUMOCBA3SIX (PU3NUECKUX BEITMUUH;
CaMOCTOSITENIbHO BBIOMpaTh Croco0 pemieHus: yueOHoH (u3ndeckoil 3a1aun (CpaBHEHUE
HECKOJIbKUX BapMaHTOB pELIeHHs, BBHIOOp Haubosiee MOAXOIAIIEIO C  y4ETOM
CaMOCTOSITENTFHO BBIJICIICHHBIX KPUTEPUEB).

ba3oBble ucciaenoparelbCcKue AeiCTBUS.

MCIOJIb30BaTh BOMPOCH! KaK MCCIIEI0BATEIbCKIII HHCTPYMEHT MO3HAHUS,

MPOBOANTH MO CAMOCTOSITENILHO COCTABJICHHOMY IUIaHY OTBIT, HECIOXHBIA (hU3MUECKUN
AKCIIEPUMEHT, HEOOJIbIIIOE HCCIeI0BaHNE PU3NUECKOTO SIBICHHUS;

OLICHMBAaTh HAa NPHUMEHUMOCTb M JOCTOBEPHOCTb HH(OpPMAIMIO, MOJYYEHHYIO B XOJ€
MCCIIETOBAHMS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (POPMYIHPOBATH 000OIIEHHS M BBHIBOJBI 10 PE3yJIbTaTaM MPOBEAEHHOTO
HaOJI0/IeHUs, OIbITA, UCCIIEOBAHNUS;

MIPOrHO3UPOBATh BO3MOXKHOE JajbHEiIIee pa3BUTHE (U3NYECKUX IMPOILIECCOB, a TAKXKe
BBIIBUTATh MIPENONIOKEHUsI 00 UX Pa3BUTUHU B HOBBIX YCIIOBUSX M KOHTEKCTaX.

Pabora ¢ undopmanmeii:



NPUMEHATh PA3JIUYHbIE METOJbI, MHCTPYMEHTHI W 3alpochl NpU TOHCKe U oTOOpe
WH(pOpMAIIUY WU TaHHBIX C YIETOM MPEIOKEHHON yueOHOM Pu3nuecKkoi 3a1auu;
aHAJM3UPOBaTh, CHUCTEMATU3UPOBATh M HWHTEPHPETHPOBATH HH(OOPMAIMIO PA3TUUHBIX
BUJIOB U ()OPM IIPEICTABIICHHS,

CaMOCTOSITENIbHO BBIOMpPATh ONTHMAaJbHYIO (OpMy mpencTaBieHUs HHGOpMAIMH U
WUTIOCTPUPOBATh pelIaeMble 3aJa4ll HECIOKHBIMU CXEMaMH, TUarpaMMaMH, HWHOHN
rpaduKol U UX KOMOMHAIIUSIMH.

KOMMyHI/IKaTI/IBHBIe YHUBEpPCAJIbHBIC y‘leﬁHBle JeHCTBHUA:

B X0JIe 00CYXK/IeHHsI yIeOHOro MaTepuaia, pe3ysbTaToB JJAOOPaTOPHBIX PaboT M IPOESKTOB
3aj1aBaTh BOIIPOCHI IO CYILECTBY 00CYKJIaeMOW TEMbI U BBICKA3bIBaTh WJICH, HAIICIICHHBIC
Ha PEIICHUE 3aa4d U HOepKaHue OJIaroKeNaTeIbHOCTU OOIICHHS;

CONOCTAaBJIAATL CBOU CYyXICHHMA C CYXIACHUAMHU JpPYIrux Y4YaCTHHKOB JHaJIOra,
0OHapyXHMBATh Pa3JIMn4Ue U CXOJICTBO MO3UIINI;

BBIPpAXKATh CBOIO TOUKY 3PCHHA B YCTHBIX U IMCbMCHHBIX TCKCTAX;

MyOJINYHO MIPECTABIIATH PE3yJIbTAThI BBHIMTOJIHEHHOTO (DU3UYECKOTO OTBITa (IKCIIEPUMEHTA,
UCCIIC/I0OBAHMS, IPOCKTA);

[IOHUMAaTh U UCIIOJIb30BATh MPEUMYILIECTBA KOMaHAHON M MHAWBHUIYyaJIbHON paboThl npu
pELICHUN KOHKPETHON (hU3UUECKOi IPOOIIEMBI;

IIpUHUMAaTh SN COBMECTHOH ACATCIIbHOCTH, OPraHU30BLIBATH I[CflCTBI/I?[ no eé
JOCTIDKCHHUIO: paclpelelsiTh pOJH, 00CYXIaTh MPOLECCHl U PEe3yJbTaThl COBMECTHON
paboTbl, 00001IaTh MHEHHUST HECKOJIBKHX JIFOJIEH;

BBIIIOJIHATD CBOK 4acTh palOThI, JOCTHIras KauyeCTBEHHOI'O pe3yJbTaTa IO CBOEMY
HaIIpaBJICHHUIO U KOOPAHUHHUPYS CBOU I[efICTBHﬂ C ApYIruMHU YICHAMHU KOMAaHAbI;

OLICHMBATh KayeCTBO CBOETO BKJIAJa B OOIIMI MPOAYKT MO KPUTEPHSIM, CAMOCTOSTEIHHO
chopMyTUPOBAaHHBIM YYaCTHUKAMH B3aUMO/ICHCTBHUS.

PeryasitTuBHbIe YHHBepCaJbHbIC y4eOHbIC el CTBUS

Camoopranmuzanus:

BBISIBJIATh MPOOJIEMBI B J)KM3HEHHBIX U YYEOHBIX CHUTYAlMsX, TPEOYIOIUX IS peIIeHUs
(bu3NyYecKUX 3HaAHUI;

OPUEHTHUPOBATbCA B pA3JIMYHBIX MOAXOAAX MPUHATUA pEHIeHUN (MHIUBUAYaAIbHOE,
MIPUHSATHE PEILIEHNUs B TpyIINe, IPUHATHE PELIEHUI Tpynoi);

CaMOCTOSITENIbHO COCTABIIATh AJITOPUTM pelIeHHs (GHU3UYECKOM 3ajaud WiIM IUIaHa
UCCIIEIOBaHUSL C Y4YETOM MMEIOIIUXCS PECYpcOB M COOCTBEHHBIX BO3MOYKHOCTEH,
apryMeHTHPOBATH Mpe/araéMble BApUaHThl PELLICHUH;

JienaTh BRIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIIICHHUE.

CﬂMOKOHTpOJ’[L, 3MOLHMOHAJIbHBIA HHTEJLJIEKT:

JaBaTh aJIEKBaTHYIO OLICHKY CUTYalluU U TpeJyiaraTh IJiaH e€ H3MEHEHNUS,

OOBSACHATh MPUYHUHBI JOCTHKEHUS (HEIOCTH)KEHUS) PE3yNbTaTOB JEATEIbHOCTH, /1aBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTbH KOPPEKTUBBI B JIEATEIBHOCTH (B TOM 4YHCIIE€ B XOJ BBINOJIHEHUS (PU3UUECKOTO
MCCIIETOBaHMS UJTU MPOEKTA) HA OCHOBE HOBBIX OOCTOSTENHCTB, U3MEHHUBIIINXCS CUTYAIH,
YCTAHOBJICHHBIX OIIMOOK, BOZHUKIINX TPYIHOCTEH;



OLICHUBATh COOTBETCTBUE PE3YJIbTATa LIEIU U YCIOBUAM;

CTaBUTH ce0sl HA MECTO JPYroro YeIoBeKa B XO€ CIIopa UIIH AUCKYCCUU HAa HAYYHYIO TEMY,
[IOHUMATb MOTUBBI, HAMEPEHHUS U JIOTUKY IPYroro;

MIPU3HABATH CBOE MPABO HA OMIMOKY MPH PEUICHUN (PU3MUECKHUX 3a/1a4 MITH B YTBEPIKICHUSIX
Ha Hay4HbIE TEMBI U TAKOE XK€ IIPABO IPYroro.

INPEAMETHBIE PE3YJIBTATbBI

K koHmy oOyuenuss B 7 Kjacce MpeIMETHBIE pe3yabTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaxkaTh c(HOPMUPOBAHHOCTH Y OOYUAIOLIUXCSI YMEHHIA:

WCIIOJIb30BATh MOHATHA: (PU3UUECKUE U XUMHUYECKHE SBICHUS, HAOII0ICHUE, SKCIICPUMEHT,
MOJIeNIb, THIOTE3a, EOUHULBI (PU3MUECKUX BEJIUYMH, aTOM, MOJIEKYJa, arperaTHble
COCTOsIHUSL BewlecTBa (TBEPAOE, JKUOKOE, Ia3000pa3HOE), MEXaHMUYECKOE [BU)KEHUE
(paBHOMEpPHOE, HEPAaBHOMEPHOE, MpPSIMOJUHEIHOE), TPAaEKTOpHs, PABHOAECHCTBYIOLIAS
cuna, nedopmarus (yrnpyras, IiacTU4ecKas), HEeBECOMOCTh, COOOIIAIOIINECS COCY/IbI,
pa3nuyath sBiIeHUs (TUQQy3us, TEIIOBOE ABIKEHHE YACTHIl BEUIECTBA, PAaBHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JBI)KEHUE, WHEPIMs, B3aUMOJACHCTBHE TEJ, PAaBHOBECHE
TBEPABIX TEJ C 3aKPEIJIEHHONW OCBIO BpAaLICHMs, Iepefada JaBICHUs TBEPABIMU TEIaMH,
KHUIKOCTSMH M raszami, arMoc(epHoe JaBiieHHe, IIJaBaHWE TeJ, IpPeBpaIleHUs
MEXaHUUYECKON PHEPrUM) MO OMHUCAHUIO UX XAPAKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JAaHHOE PU3NYECKOE SIBJICHUE;

pacro3HaBaTh NPOSBICHUE N3YUYECHHBIX (DU3UYECKHX SBICHHUIA B OKPYKAIOIIEM MUPE, B TOM
qucie GU3NYecKue sBJICHUS B IPUPOJIE: IPUMEPHI ABHKEHHS C Pa3IMUHBIMU CKOPOCTAMU
B JKMBOM M HEXUBOW NPUPOJE, NEHCTBUE CUJIBI TPEHHUS B NPUPOAE M TEXHUKE, BINSHUE
aTMoc(epHOro JAaBJICHUs Ha KUBOM OpraHu3M, IJIaBaHUE pPbIO, pblUuaru B TEJE YEIOBEKa,
P 3TOM IMEPEBOJUTH IMPAKTUYECKYIO 33Jauy B Yy4eOHYIO, BBIIEIATH CYIIECTBEHHBIE
CBOMCTBA (IPU3HAKH) GU3UUECKUX SIBICHUIA;

ONMCHIBATh U3YYEHHBbIE CBOWCTBA Tel M (U3UYECKUE SIBJICHUS, UCIOIb3Yd (PU3NUYECKUE
BEIMYMHBI (Macca, 00BEM, IJIOTHOCTh BEIIECTBA, BpeMs, MyTh, CKOPOCTb, CPEIHSA
CKOpOCTh, CHJIa YIPYTrOCTH, CHJIa TSXKECTH, BeC Teja, CHJla TPEHUs, JlaBleHue (TBEPIOro
Tena, *KUJIKOCTH, ra3a), BRITAJIKUBAOIIAs CHJIa, MEXaHU4ecKasi paboTa, MOIIHOCTb, IJIEYO
CHJIbI, MOMEHT CHJIbI, KOA((UILIMEHT MOJE3HOT0 EHCTBUS MEXaHU3MOB, KUHETHYECKas U
MOTEHIMaJIbHasl SHEPIus), IPU ONUCAHUU TNPABWIBHO TPAKTOBAaTh (PU3NUECKUN CMBICIT
UCIOJIb3yEeMbIX BEJIMYMH, UX 0003HAUYEHUS U €AMHUIIbl (PU3NYECKUX BEIWYHMH, HAXOAUTh
(dbopMyIibl, CBSI3BIBAIOIINME JaHHYIO (U3MUECKYI0 BEIMYMHY C JAPYTMMH BeIHMYHMHAMU,
CTPOUTH rpapUKU N3YUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUUNH;

XapaKTepu30BaTh CBOMCTBA TeJ, pU3NUYECKUE SBICHHUS U MPOIECCHI, UCIOIb3Ys MpaBHiia
CIIOKEHMsI CUJI (BIOJIb OJTHOM mpsiMoit), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena,
MIPAaBUJIO paBHOBECHs pbluara (6J10Ka), «30J10TOE MPABUIIO» MEXAHUKH, 3aKOH COXpaHEHHUs
MEXaHHYeCKOH »HEepPruu, HpHU OSTOM JIaBaTh CIIOBECHYIO (DOPMYIUPOBKY 3aKOHa U
3aMyCchIBaTh €r0 MAaTEMaTUUYECKOE BhIPAKEHHUE;

OOBSICHATH (PU3MUECKHUE SBJIECHUS, IPOIIECCHl M CBOWCTBA TEJI, B TOM YHCIE U B KOHTEKCTE
CUTYallul IPAKTHUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABISATh NPUUNHHO--CIIEJICTBEHHbIE
CBSI3U, CTPOUTH OOBSCHEHHE U3 1—2 JOrMYeCKHX IIaroB ¢ OMopod Ha 1—2 M3y4eHHBIX
CBOMCTBA (pU3MUECKUX SABJICHUHN, PU3MUECKUX 3aKOHA WM 3aKOHOMEPHOCTH;



pemiats pacuéTHbIe 33729 B 1—2 IeHMCTBUS, UCIIONIB3YS 3aKOHBI U (JOPMYITBI, CBSI3BIBAIOIIHE
¢bu3nuecKkre BENWYHMHBI: HAa OCHOBE aHalIM3a YCIOBUS 3a/ayd 3alMChIBaTh KpaTKOe
yCIIOBUE, MOJCTaBIATh (U3MUYECKHE BEIUYMHBI B (OPMYJIbl M MPOBOAUTH PaCUETHI,
HaXOJUTh CIIPABOYHBIC JaHHBIC, HEOOXOJWMBbIC JUIS pEIICHUs 3a7ad, OILEHUBATh
PEAUTUCTUIHOCTD TOTYYEeHHOU (PU3HUECKON BEIIMYMHBL,

pacmno3HaBath MpoOIEeMbl, KOTOPBIE MOKHO PEIIUTH IMPU TMOMOIIH (PU3UIECKUX METOJIOB, B
OMMCAHUU UCCIIEIOBAHUS BBIJICIATH IPOBEPIEMOE MIPEANON0KEHHE (TUIIOTE3Y), Pa3IndaTh
U UHTEPIIPETUPOBATh MOIYYCHHBIN pe3yibTaT, HAXOAUTh OIMIMOKHU B XOJI€ OIbITa, JeNaTh
BBIBOJIBI 10 €0 PE3YJIbTATAM;

MIPOBOAUTD OMBITHI IO HAOIIOIEHUIO (PU3NUECKUX SBICHUIN WK (PU3HMUECKUX CBOMCTB Tel:
(hopMyIIMpPOBaTh MTPOBEPSEMBIC TTPEIOIOKECHHS, COOMPATh YCTAHOBKY M3 MPEIOKCHHOTO
000pyIOBaHUs, 3aITUCHIBATH X0/ OIBITa U (POPMYIIUPOBATH BHIBOJIBI;

BBITIOJIHATH NPSMbIE U3MEPEHHUS PACCTOSIHUSI, BPEMEHH, MAacChl Teila, 00bEéMa, CHIBI U
TEMIIEpaTypbl C HCIOJIb30BAHUEM AaHAJIOTOBBIX W HU(PPOBBIX MPUOOPOB, 3aMUCHIBATH
MOKa3aHus MpUOOPOB ¢ YUETOM 3aJaHHON aOCONIOTHON MOTPELUTHOCTH U3MEPEHHIA;
MIPOBOJNTH WCCIICIOBAHUE 3aBUCUMOCTH OJHOW (PU3UYECKOW BEIMYUHBI OT IPYrod ¢
WCIOJIb30BaHUEM TMPSMBIX U3MEPEHHH (3aBUCMMOCTH MYTH PAaBHOMEPHO JBIIKYILErocs
Tela OT BPEMEHM JABWKEHUS TeJa, CUJIbl TPEHMsI CKOJIbXKEHHUS OT Beca Tesa, KayecTBa
00pabOTKM TOBEPXHOCTEH TEI H HE3aBUCUMOCTH CHJIBI TPCHHS OT IUIONIAJIN
CONPUKOCHOBEHUS TE€JI, CUJIbI YIIPYTOCTH OT YAJIMHEHHUS PYKUHBI, BBITAJIKUBAKOIIEH CHJIbI
0T 00bEMa MOrpyKEHHOW YacCTH Tella M OT IJIOTHOCTH KUJKOCTH, €€ HE3aBUCUMOCTH OT
IUIOTHOCTU Teda, OT TIyOMHBI, Ha KOTOPYIO MOTPYKEHO TeJI0, YCIOBHI IJIaBaHUS Tell,
YCIIOBUW paBHOBECHS phluara M OJIOKOB), y4acTBOBaTh B IUTAHMPOBAHWUU YYEOHOTO
HCCIe0BaHMs, COOMPATh YCTAHOBKY M BBITMOJHATH U3MEPEHUs, CIAEAYS MPEII0KEHHOMY
1aHy, GUKCUPOBATH PE3yNbTATHI MOJYYEHHON 3aBUCIMOCTH (PM3NYECKUX BETMUUH B BHJIC
MIPEITIOKEHHBIX TaOIHII U TpadUKOB, AeaTh BBIBOBI IO PE3ylIbTaTaM HCCIIEOBAHNUS,
MIPOBOANTH KOCBEHHBIE U3MEPEHUSI (PU3MUECKUX BETUYHH (TNIOTHOCTH BEIECTBA KUAKOCTU
Y TBEPAOrO TEJa, CUJIA TPEHUS CKOJBXEHHUS, JABICHUE BO3/yXa, BHITAJIKMBAIOLIAs CUJIA,
JEHCTBYIOAsT HA TOTPY>KEHHOE B JKUIKOCTh TENO, KOI(DPHUIIMEHT MOJE3HOTO JIEHCTBUS
MPOCTBIX MEXAHU3MOB), CJENyS TPEMIOKEHHON WHCTPYKIMH: TIPU  BBIMOJHEHUU
M3MEpeHuil cOOMpaTh SKCIEPUMEHTATbHYIO YCTAHOBKY M BBIYHCISATH 3HAUEHUE MCKOMOM
BEJIMYMHBI;

coOnrofaTh TMpaBWiIa TEXHUKU Oe30macHoCcTH TMpu  pabore ¢ 1abopaTopHBIM
o0opyIoBaHUEM;

yKa3bIBaTh MIPHUHIIUIIBI ICWCTBUS MPUOOPOB U TEXHUYECKHUX YCTPOIMCTB: BECHI, TEPMOMETD,
JTUHAMOMETP, COOOIIAIOIINECS] COCYBI, 0APOMETP, phIuar, MOJIBMKHBIA U HETIOIBUKHBIN
0JI0K, HAKJIOHHAs TUIOCKOCTb;

XapaKTEePU30BaTh PUHITUIIBI JEHCTBUS N3YIEHHBIX TPHUOOPOB U TEXHHYECKUX YCTPONCTB C
OTOpOMl Ha WX oOmNHCaHUs (B TOM 4YHCJE: TMOIIIUITHUKH, YCTPOWCTBO BOJOIPOBOJA,
THIPaBIMYECKUN PECC, MAHOMETP, BBICOTOMED, MTOPIIHEBOI HACOC, APEOMETP), UCTIONB3YS
3HaHHUA O CBOMCTBaX (U3NYECKUX SIBICHUH W HEOOXOAMMBbIE (pU3MYECKHe 3aKOHBI U
3aKOHOMEPHOCTH;

MPUBOJUTh TpUMEpPHl (HaXoAWTh HWHGMOpPMALMIO O TpHUMEpax) MPAKTHIECKOTO
WCTIONB30BaHUsI (PU3NYECKUX 3HAHWUH B TIOBCEIHEBHOM JKM3HU I OOCCTICUCHHS



0€301acHOCTH ITPH OOpAIICHUH C TPUOOPAMU U TEXHUYECKUMH YCTPOMCTBAMU, COXPAHECHHS
3JI0POBbSI U COOJIIOJICHUS HOPM KOJIOTHYECKOTO TIOBEICHUS B OKpYXKaIoIIeH cpene;
OCYILLECTBIATh 0TOOP UCTOYHUKOB HH(popMaliK B IHTepHETE B COOTBETCTBUU C 33 JaHHBIM
MOMCKOBBIM 3aIPOCOM, HAa OCHOBE MMEIOIIMXCS 3HAHWHA U MyTEM CPaBHEHUS Pa3IHYHBIX
MCTOYHHUKOB BBIICIATH MH(OPMAIMIO, KOTOpas SBJISAETCS NPOTHBOPEYMBOW WIM MOXKET
OBbITb HEZIOCTOBEPHOI;

WCIOJIb30BATh MPH BBIMOJHEHUM YYEOHBIX 33JaHUN HAayYHO--TIOMYJSIPHYIO JINTEPATypy
(bu3n4ecKoro cojepkaHus, CIIpaBOUYHbIE MaTepUabl, pecypchl ceTu MHTepHeT, BiIaaeTh
npuéMaMM KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpa3oBaHus MH(OpMaIMK U3 OJHON 3HAKOBOM
CHCTEMBI B JIPYTYIO;

co3/laBaTb COOCTBEHHbIE KpaTKM€ IHMCbMEHHBbIE U YCTHbIE COOOILEHUS Ha OCHOBE 2—3
MCTOYHHUKOB HH(pOpMAMU (PU3HMUECKOTO COAEP)KaHUS, B TOM YHUCIE MyOJIMYHO IenaTh
KpaTKHe COOOILIEHMs O pe3yibTaTaX HMPOEKTOB WIJIM y4eOHBIX MCCIEJOBAaHUH, IIPU 3TOM
I'PaMOTHO UCIIOJIb30BaTh U3Y4YE€HHBIN MOHATUHHBIN anmnapar Kypca (Pu3MKH, COIPOBOXKIATh
BBICTYIUICHHE IIPE3CHTALUEN;

IIPU BBIIIOJIHEHUM Y4YE€OHBIX MPOEKTOB U HCCIIEAOBAHUM pacrpenessiTe 00sS3aHHOCTH B
TpyIIe B COOTBETCTBHH C TOCTABICHHBIMH 33JadyaMH, CJICIUTh 32 BBIIIOJHEHHUEM IUIaHA
NCWCTBUH, aJeKBaTHO OLICHUBATh COOCTBEHHBIM BKJAX B JCSATEIBHOCTH TPYIIIH,
BBICTPAaNBaTh KOMMYHHMKATHBHOE B3aUMOJICHCTBHE, YUUTHIBAsI MHCHHE OKPYKAIOIIHX.

K kxoHny oOydenuss B 8 kJiacce NpeaAMETHbIE pe3ylbTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTD y O0YUAIOMINXCSI YMEHUI:

WCIIOJBb30BaTh TMOHATHUS: Macca W pa3Mephl MOJIEKYJ, TEIUIOBOE JBIKEHHE aTOMOB M
MOJICKYJI, arperaTHbleé COCTOSIHHSI BEIIECTBa, KpPUCTAJUIMYECKHEe W aMmopdHbIe Tea,
HACBHIIIEHHBI M HEHACHIIEHHBIH Map, BIAKHOCTh BO3JyXa, TEMIEpaTypa, BHYTPEHHSSA
SHEprus, TEIJIOBOH JBUTaTeNb, AJIEMEHTAPHBIN SJIEKTPUUYECKUN 3apsisl, DJIEKTPUYECKOoe
0JIe, TPOBOIHUKH H JIMAJIEKTPUKH, IOCTOSHHBIN SJEKTPUIECKUN TOK, MATHUTHOE TIOJIE;
pa3nuyarh sIBIEHUS (TEIUIOBOE pacUIMpeHHe M CKaThe, TeIuloneperaya, TerIoBoe
paBHOBECHE, CMAYMBaHUE, KaMJUISIPHBIC SIBJICHUS, UCTIApEHHE, KOH/ICHCAIINS, TUIaBJICHHE,
KpucTayum3anus  (OTBepJeBaHWE), KHUIICHHWE, Terulonepenada (TeIUIONMPOBOIHOCTD,
KOHBEKIUS, M3JIyueHHe), HJIEKTpH3alMs TeJl, B3auMoOJeHcTBUE 3apsaoB, ACUCTBUS
JIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aMMOJAEHCTBUE MAarHUTOB, JeWCTBUE
MarHUTHOTO ITOJISl HA TPOBOTHUK C TOKOM, JIEKTPOMArHUTHASI HHTYKIIHS) TTO0 OMTMCAHUIO X
XapaKTepHBIX CBOWCTB M Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX JaHHOE (U3NYECKOe
SIBJICHUE;

pacrio3HaBaTh NPOSBICHUE N3YUYECHHBIX (PU3NIECKUX SIBIICHUN B OKPY)KAIOIIEM MUPE, B TOM
yucae (usnyeckue SBICHHUS B NPUPOE: MOBEPXHOCTHOE HATSDKEHHE M KalWUIAPHBIE
SIBIICHHSI B TIPUPOJIE, KPUCTAIUIBI B MpHpoe, n3nydenne CollHIa, 3aMep3aHne BOJJOEMOB,
MOpCKHe Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHES, CHEra, JJEKTPUYECKHUE SIBIICHUS B
aTMocdepe, DIIEKTPHYECTBO JKUBBIX OpPraHW3MOB, MAarHUTHOE TMoJie 3eMid, Apeid
MOJIFOCOB, POJIb MAarHUTHOTO TOJIS Ui KU3HU Ha 3emiie, MOJIIPHOE CHUSHUE, NPH 3TOM
NEPEeBO/IUTh TMPAKTHUECKYI0 3aJady B Y4eOHYIO, BBIICHSATH CYIIECTBEHHBIE CBOWMCTBA
(npu3HaKM) PU3NUECKUX SIBICHMUIA;

OIMCHIBATh M3YyUYCHHbIE CBOMCTBA Tel U (pu3MuecKkue sBICHUS, UCHOB3Yys (pusnueckue
BEIMYMHBI (TeMIIeparypa, BHYTPEHHSS DSHEpPrHs, KOJMYECTBO TEIUIOTHI, YyJeNbHas



TEIUVIOEMKOCTh ~ BEIIECTBA, yJelbHas TEIUIOTa IUIABJIEHUS, yIeldbHas  TEIuIoTa
napooOpazoBaHMs, YAETbHas TEIJIOTa CrOpaHUs TOIUIMBA, KO3(UIMEHT MOIe3HOrO
JeCTBUS TEIUIOBOM MAITMHBI, OTHOCUTENbHAS BIIAYKHOCTD BO3/1yXa, NEKTPHUCCKUI 3apsij,
CHjla TOKa, OHJIEKTPUUYECKOE HaIPsUKEHHE, CONPOTHUBICHHE IPOBOAHUKA, YAEIbHOE
COIIPOTHBJIEHUE BEIIECTBA, pab0oTa M MOLIHOCTh 3JEKTPUYECKOTO TOKa), MPU ONHCAHUU
MPaBUIBHO TPAKTOBATh (PU3MUECKUH CMBICT HCIIONB3YEMbIX BEJIWYHMH, O0O3HAYECHUS H
eNMHUIBl  (U3UYECKUX BEIMYMH, HAXOAUTh (OPMYINbI, CBA3BIBAIONIME JaHHYIO
(Gu3nNYecKyr0 BEIMYMHY C JPYTUMH BEIMYMHAMHU, CTPOMTHh TIpapUKd H3YYEHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEINYMH;

XapaKTepu30BaTh CBOICTBA Tel, (PU3UUYECKHE SIBICHUS U IPOLIECCHI, UCIONb3Ysl OCHOBHBIE
IIOJIOKEHUSI MOJIEKYJISIPHO--KHHETUYECKOM TEOpUM CTPOEHMS BELECTBA, IMPUHIIMII
CYINEpIO3ULMHU oJIeH (Ha KaYeCTBEHHOM YPOBHE), 3aKOH COXpaHEHHMs 3apsija, 3akoH Oma
IUISL ydacTKa 1enw, 3akoH /xoyns—JIeHna, 3aKoH COXpaHeHUs SHEPTHH, TIPH 3TOM J1aBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3aIMChIBATH €r0 MaTEMATUYECKOE BBIPAKECHUE;
OOBSICHATH (PU3NYECKHE MPOLIECCH M CBOKMCTBA TEJI, B TOM YHCIIEC U B KOHTEKCTE CUTYyallui
IIPAKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa: BBIABIATh HNPUYMHHO-CIEJICTBEHHBIE CBS3H,
CTPOUTH OObsSICHEHHE U3 1—2 JIOTMYECKUX LIaroB ¢ ornopoil Ha 1—2 m3yuyeHHBIX CBOMCTBA
(bU3NIECKUX SIBICHHUH, (PU3NICCKUX 3aKOHOB MIIH 3aKOHOMEPHOCTEH;

peaTh pacuéTHbIE 3aJjauu B 2—3 NecTBUS, UCIIONb3YS 3aKOHBI U (POPMYJIBL, CBA3BIBAIOIINE
¢u3nveckne BEIMYMHBI: HAa OCHOBE aHalM3a YCJOBHSA 3a/Ja4d 3alHCHIBATH KPAaTKOE
YCIIOBHE, BBISBIISITH HENOCTATOK JAHHBIX JUIS PEIICHHs 3a/Ja4d, BHIOMPATh 3aKOHBI U
(bopMyIIbl, HEOOX0UMBIE [T €€ pellieHus], IPOBOJUTH PACUEThl U CPAaBHUBATH I1OJIyYCHHOE
3Ha4YeHHe (PU3NUECKOM BETMUMHBI C U3BECTHBIMU JTaHHBIMH;

pacrio3HaBaTh MPOOJeMbl, KOTOPbIE MOYKHO PELIMTh IPU HOMOIIU (PU3MUECKUX METOIOB,
WCTIOJB3Ys ONMCAHNE UCCIICOBAHMS, BBIACISATH IPOBEPSEMOE MPEIOIOKEHUE, OLIEHIBATD
MPaBUIILHOCTH MOPSAKA MMPOBEACHUS UCCIIEIOBAHMUS, JI€IaTh BHIBOIBI;

MIPOBOJIUTH OTIBITHI TIO HAOIOCHUIO (PU3UIECKUX SBICHUH M (PU3MUECKUX CBOHCTB TEl
(KanmMJUTApHBIE SIBIICHUS, 3aBUCUMOCTh JIaBJICHUS BO3/yXa OT ero 00béMa, TeMIeparypsl,
CKOpPOCTH Tpollecca OCTHIBAHUS M HArpeBaHUs NMPHU H3IYUYEHUHM OT IIBETa H3Iy4arollei
(mormomaromnieil) MOBEpXHOCTH, CKOPOCTh UCHAPEHUS BOJIbI OT TEMIIEPATYPHI KUAKOCTH U
TUTOIIA M €€ TIOBEPXHOCTH, DIIEKTPH3AIHS T U B3aNMOACHCTBHUE IIEKTPHUECKHIX 3aPS/IOB,
B3aMMOJICHCTBHE MOCTOSTHHBIX MAarHUTOB, BU3YAJIN3alldsl MAarHUTHBIX TOJIEH MOCTOSTHHBIX
MarHuTOB, IE€HCTBUS MArHUTHOTO T10JIs1 HA TPOBOJIHUK C TOKOM, CBOMCTBA AJIEKTPOMAarHuTa,
CBOWCTBA 3JEKTPOJBUTATENsl TOCTOSHHOTO TOKa): (OPMYJIHPOBaTh IMPOBEpsEMbIE
MIPEIOI0KEHUsI, COOMPATh YCTAHOBKY M3 TPEITIOKEHHOTO 000pYIOBaHHUS, OTICHIBATH XO/T
OTBITa M POPMYITUPOBATH BHIBOJIBI;

BBITIOJTHATH MPSIMBIE U3MEPEHUS TEMIIEPATYPhl, OTHOCHTEIIBHON BIaKHOCTH BO3/1yXa, CHIIBI
TOKa, HANpPSDKEHUSI C WCMOJIB30BAHUEM aHAIOTOBBIX NMPUOOPOB M JTATYNKOB (DPU3HMUECKUX
BEJIMYMH, CpPaBHHUBATh pE3yJabTaThl H3MEpEeHUH C Yy4€TOM 3aaHHOM aOCOIIOTHOU
MOTPELTHOCTH;

MPOBOJIUTH HCCIEIOBAHUE 3aBHCHMOCTH OJHOW (PU3MUECKOW BETUYMHBI OT JAPYroMl ¢
HCTOJIb30BAHUEM MPSIMBIX U3MEPEHUN (3aBUCUMOCTh CONPOTUBIICHHUS MPOBOIHUKA OT €ro
JUTMHBI, TIOMIATU TIOTIEPEYHOT0 CEUSHHs] W YACIHHOTO CONPOTHBIICHHS BEIIECTBA
MPOBOJIHUKA, CHIIBI TOKA, MIYIIETO Yepe3 MPOBOJHUK, OT HANPSOHKCHUS Ha MPOBOIHUKE,
HCCIIEIOBAaHUE TIOCJIEOBATEIBHOTO U MapajuleIbHOIO COEIMHEHUH TMPOBOIHUKOB):



IUTAHUPOBaTh HCCIEIOBaHUE, COOMpPATh YCTAaHOBKY M BBINOJHATb H3MEPEHUs, CIeays
MPEUIOKEHHOMY ITUIaHy, (UKCHUpPOBATh PE3YJIbTaThl MOJYYEHHOW 3aBUCHMOCTH B BHJIE
TabauI U TpaduKoB, A€TaTh BBIBOJKI 110 PE3yIbTaTaM HCCIICIOBAHNUS;

® TPOBOJIUTH KOCBEHHBIC HM3MEpEeHHS (U3NYECKUX BENUYMH (yAEIbHAS TEIIOEMKOCTD
BEIIIECTBA, COMPOTUBJICHHE MPOBOJHHMKA, pabOTa M MOIIHOCTH JJIEKTPUYECKOTO TOKA):
IUIAaHUPOBaTb ~ U3MEPEHUsA, COOMpaTh SKCIEPUMEHTAIBHYIO  YCTAHOBKY, CIeays
IIPEIOKEHHON MHCTPYKLUHU, U BBIYUCIIATh 3HAYCHUE BEJIMYHHBI;

e coOmojaTh IpaBWja TEXHUKHM Oe3omacHocTH IHpu  pabore ¢ JaOOPaTOPHBIM
o0opyIoBaHUEM;

®  XapaKTepu30BaTh IPUHIMIIBI JEHCTBUS N3YYEHHBIX IPUOOPOB M TEXHUUECKUX YCTPOICTB €
OIIOPOM HA UX ONUcaHus (B TOM YHCIIE: CUCTEMA OTOILIEHUS IOMOB, TUTPOMETp, MapoBasi
TypOuHa, aMIIepMeTp, BOJIBTMETD, CYETUHK IEKTPUYECKOU JHEpruu,
3JIEKTPOOCBETUTENbHBIE MIPUOOPBI, HarpeBaTeIbHbIE AIIEKTPONPUOOPH  (IpUMEpHI),
UIEKTPUUECKUE IPEIOXPAHUTENH, JIEKTPOMATHUT, 3JIEKTPOIBUTATENb [IOCTOSHHOIO TOKA),
UCTIONB3ysl 3HAHUS O CBOWCTBAX (PU3MUYECKUX SBICHHA M HEOOXOIMMBbIC (H3UYECKHE
3aKOHOMEPHOCTH;

® pacrno3HaBaTh MPOCTHIE TEXHUYECKUE YCTPONCTBA U U3MEPUTENIbHBIE PUOOPHI [0 CXEMaM
U CXEMaTUYHbIM PUCYHKaM (PKUAKOCTHBIN TEPMOMETp, TEPMOC, IICUXPOMETpP, TUTPOMETD,
JIBUraTellb BHYTPEHHEIO CrOpaHus, 3JEKTPOCKOI, pEeocTaT), COCTaBIATh CXEMbI
EKTPUYECKUX LENEH ¢ MOCIEe0BATEIbHBIM U NTAPAJJICIIBHBIM COCIMHEHNUEM JJIEMEHTOB,
paznuyas yciaoBHbIE 0003HAYEHMSI 3JIEMEHTOB JIEKTPUUYECKUX LIEEl;

® [PUBOAUTH MNpUMEpPbl (HAXOAUTh HUHPOPMALMUIO O IpUMepax) MPAKTUYECKOTO
WCTIOJNB30BaHUSl (PU3MUECKMX 3HAHWKA B IOBCEJHEBHOM IKM3HH I O0OECredeHUs
0€30MacCHOCTH MPH 00paIIeHUH C MPUOOPaMH i TEXHHYECKIMH YCTPOHCTBAMH, COXPAHEHUS
3JI0POBbSI U COOJIIOJICHUSI HOPM KOJIOTHYECKOT 0 MIOBE/ICHUS B OKpY Karolllel cpesie;

® OCYUIECTBJIATH MOUCK MH(pOpManuu pundeckoro coaepxanus B VlHTepHeTe, HA OCHOBE
UMEIOIUXCA 3HAaHUW M IYyTEM CpPAaBHEHUS JONOJHUTENIBHBIX HCTOYHHMKOB BBIACIATH
uH(pOpMaINIO, KOTOpasi SBJISIETCS MPOTUBOPEUHBOI UM MOKET OBITh HEIOCTOBEPHOM;

® UCMOJb30BaTh IMpPU BBHINOJHEHUH YYEOHBIX 33/JaHUN HAYYHO--TIOMYJSAPHYIO JUTEpaTypy
(bu3MYECKOTO CONIep KaHUs, CIIPAaBOUYHbIE MaTepuaibl, pecypchl cetu MHTepHeT, BlaaeTh
npruéMaMM KOHCIIEKTUPOBAHUS TEKCTa, IpeoO0pa3oBaHus HH(OPMALIMU U3 OJJTHOM 3HAKOBOU
CUCTEMBI B IPYTYIO;

e co3JaBaTh COOCTBEHHBIE IIHCbMEHHBIE U KpaTKHE YCTHblE COOOIIeHUs, o00001mas
MHGOPMAIIMIO U3 HECKOJBKUX HCTOYHHMKOB (PU3MUECKOrO COJEp)KaHUsA, B TOM 4YHCIe
MyOJINYHO TPECTABIATh PE3yIbTaThl MPOSKTHOM MM MCCIIE0BATENbCKOM 1EATENbHOCTH,
IIpU 3TOM TPaMOTHO HCIOJIb30BaTh W3YUYEHHBIN MOHATUHHBIA ammapaT Kypca (U3HKH,
CONPOBOXK/IATh BBICTYIUICHUE IIPE3ECHTALIMEH;

® IIpd BBINOJHEHUH YYEOHBIX NPOEKTOB M HCCIEIOBaHUM (PU3NUECKHX TMPOIECCOB
pacnpenenartb O0S3aHHOCTH B TpYyMIE B COOTBETCTBUM C IOCTaBJICHHBIMHU 3a/ladamH,
CIIEAUTH 32 BBIIIOJHEHUEM IUIaHA JEMCTBUI U KOPPEKTUPOBATH €r0, a€KBaTHO OLIEHNUBAThH
COOCTBEHHBIH BKJaJ B JIEATEIBHOCTh TPYIIBI, BBICTpAaUBaTh KOMMYHUKAaTHBHOE
B3aMMO/ICIICTBHE, TPOSBIISAL FTOTOBHOCTD pa3peiiaTh KOH(IUKTHI.

K koHmy oOydeHuss B 9 Kjacce NpeiMeTHBIE pe3yiabTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTD y O0YUAIOIIUXCSI YMEHUH:



UCIIOJIb30BAaTh IOHATHUS: CUCTEMA OTCYETa, MaTepuallbHas TO4YKa, TPAaeKTOpPHs,
OTHOCUTEJIBHOCTh MEXAHHYECKOIro IBMKEHUs, Aedopmanus (ynpyras, njaacTudeckas),
TpEeHUe, HEHTPOCTPEMUTENILHOE YCKOPEHHE, HEBECOMOCTh U MEPErpy3Ku, LIEHTP TSKECTH,
a0COMIOTHO TBEPAOE TENO, LEHTP TIKECTH TBEPAOIO TEsla, PABHOBECHE, MEXAHUYECKHUE
KosieOaHus ¥ BOJHBI, 3BYK, MH(Pa3BYK U YIbTPa3BYK, 3JIE€KTPOMAarHUTHBIEC BOJIHBI, IIKaJa
JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAIbHO30PKOCTh, CLIEKTPhI UCITYCKaHUS U
HOTJIOIIEHUs, anb(a-, 0eTa- U raMMa-u3Iy4eHus, U30TOIbI, JepHast SHEPreTHUKa;
pa3nuyath SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSAMOJIMHEHHOE JBHIKEHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHENHOE IBU)KEHUE, CBOOOJHOE MaJE€HUE Tell, PaBHOMEPHOE
JBMKEHHUE 110 OKPYXHOCTH, B3aMMOJICHCTBHE TEJI, PEAaKTUBHOE JIBI)KEHUE, KOJeOaTebHOe
JBIDKEHUE (3aTyXalolMe W BBIHY)KJICHHBIE KOJIeOaHuUs), pE30HAHC, BOJHOBOE JIBUKCHUE,
OTpa)KEHHE 3BYKa, IPSIMOJIMHEIHOE pacpOCTPaHEHUE, OTPAXKEHUE U NPEIIOMIICHUE CBETa,
II0JIHOE BHYTPEHHEE OTPaK€HHE CBETA, Pa3JIOKEHHE OEJIoro CBETa B CIEKTP M CI0XKEHUE
CHEKTPaJbHBIX  LIBETOB, JAMCIIEPCUSl  CBETA, €CTECTBEHHAas  PaJUOAKTHUBHOCTD,
BO3HUKHOBEHUE JIMHEHYAaTOTr0 CIEKTpa M3JIyYEHHs) [0 OINUCAHUI0 MX XapaKTEPHBIX
CBOWCTB M Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBJICHUE;
pacro3HaBaTh NPOSIBICHUE U3YUYEHHBIX (PU3UUECKUX SBJICHUN B OKPYKAIOIIeM MHpE (B TOM
yuciae (u3nueckue sBIEHHS B IPHUPOJE: NPWIMBBI M OTIUBBI, JBWXKEHHE IUIaHET
ConHeyHOU CUCTEMBI, PEaKTUBHOE JBM)KEHUE >KMBBIX OPTaHU3MOB, BOCIIPUSTHE 3BYKOB
KUBOTHBIMH, 3eMJIETPACEHNE, CEHCMUYECKUE BOJIHBI, IIyHAMH, X0, LIBETA TEJl, ONTHUECKUE
SABJICHUSI B TPHPOJIE, OMOIIOTMYECKOEe MACWCTBHE BUAMMOTO, YIBTPA(QHOIETOBOIO U
PEHTIE€HOBCKOI0 M3JIy4eHHUH, eCTECTBEHHBIH paJMOaKTUBHBIA (DOH, KOCMHUYECKUE JIy4H,
paJlMOAKTUBHOE M3JIyY€HHE TMPUPOJHBIX MHHEpAJIOB, JEHCTBHE paJMOAKTHBHBIX
U3JIyYEHUN Ha OpPraHu3M 4YeJIOBEKa), MpPU ATOM IEPEBOJUTh IPAKTHUUECKYIO 3ajady B
yueOHYI0, BBIACIATh CYIECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3NUYECKUX SBIICHUM;
ONMCHIBATh M3YYEHHBbIE CBOWCTBA Tel M (U3WYECKUE SIBJICHUS, HCIOIb3ysd (PU3NUYECKUE
BEIMYMHBI (CPElHSAS M MTHOBEHHas CKOPOCTh Tejla INMPH HEPaBHOMEPHOM JIBMXKEHMH,
YCKOpPEHUE, IEPEMELICHNE, ITYTh, YIJI0Bas CKOPOCTb, CHJIa TPEHUS, CHJIa YIPYTOCTH, CHJIa
TSYKECTH, YCKOpEHHE CBOOOJHOTO MaJCHMsI, BEC Tejaa, UMIYJbC Tea, WMITYJIbC CHIIbI,
MexaHuueckas paboTa M MOILHOCTb, MOTEHLIMAJIbHAs SHEPIus Tejna, MOJHATOTO Hal
MIOBEPXHOCTBIO 3€MJIM, TOTEHUUAIbHAs DHEPrus C)XKATOM TPYKUHBI, KUHETHUYECKas
SHEprus, MojHasi MeXaHW4YecKasl SHeprus, Mepuoa U 4acToTa KojeOaHHi, JJIMHA BOJHBI,
IPOMKOCTb 3BYKa U BBICOTA TOHA, CKOPOCTh CBETA, IOKA3aTeNb MPEJIOMIICHUS CPEebl), IPU
ONMCAaHWUU TPABWIBHO TPAKTOBAaTh (U3NYECKUN CMBICT HCIHOJIb3YyEMbIX BEJINYHH,
0003HaYeHUsT U EIUHHUIBI (PU3MYECKHX BEIMYHH, HAXOAUTH (OPMYJBI, CBS3BIBAIOLINE
JTaHHYIO (PU3MUECKYIO BETUYMHY C APYTUMH BEIMYMHAMHU, CTPOUTH TPaPUKH M3YUEHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEINYMH;

XapaKTepu30BaTh CBOWCTBa Tel, (pU3MUECKUE SIBJICHUS M MPOLECCHI, MCIOJb3YS 3aKOH
COXpAaHEHHUs DSHEPIuu, 3aKOH BCEMHUPHOTO TITOTEHMs, NMPUHIUI CYNEPHO3UINHA CHIL,
MPUHLMIT OTHOCUTeNbHOCTH ["anmuiest, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHHsS MMITYJIbCa,
3aKOHBI OTPAXKEHMSI U IIPEJIOMIIEHUS CBETA, 3aKOHBI COXPAHEHHUS 3apsI0BOT0 U MacCOBOIO
quceNl MPU SJIEPHBIX PEaKIMsIX, IPU 3TOM J1aBaTh CIOBECHYIO (DOPMYITUPOBKY 3aKOHA U
3aMuChIBaTh €r0 MAaTEMaTUUYECKOE BhIPAXKEHHUE,;

OOBSICHATH (PU3NYECKHE MPOLECCHl U CBOMCTBA TE€J, B TOM YUCIIE U B KOHTEKCTE CUTYAIHi
MIPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbBISABIATh NPUYMHHO--CIIEICTBEHHBIE CBS3H,



CTPOUTH OOBSICHEHHE U3 2—3 JIOTMUECKHUX IIAaroB C OMOPOW Ha 2—3 M3y4EHHBIX CBOMCTBA
(bU3NYECKUX SIBICHUH, PU3NIECKUX 3aKOHOB MJTH 3aKOHOMEPHOCTEH;

pemars pacu€THble 3a7auu (ONMUPAOIIKEcs Ha CUCTeMy U3 2—3 ypaBHEHUH), HUCIONb3Ys
3aKOHBI U (POPMYIIBL, CBA3BIBAIONINE (PU3UUECKUE BEIUYMHBI: HA OCHOBE aHAIM3a YCIOBUS
3aJ]auy 3alKChIBATh KPATKOE YCIOBUE, BBISIBIIATH HEAOCTAIOIINE WIIH N30BITOYHbIE TaHHBIE,
BBIOMpATh 3aKOHBI M (OPMYJIbl, HEOOXOIUMBIE ISl PEUICHHs, MPOBOJIUTH PAcU€Thl U
OLICHUBATh PEATMCTUYHOCTD MMOTYYEHHOTO 3HaYCHUS (PU3NUECKON BETMUHHBI;
pacrno3HaBaTh MpoOIeMbl, KOTOPbIE MOKHO PELIMTh MPU MOMOIIU (PU3HUUECKUX METOJIOB,
MCIIOJIBb3YS ONTMCaHHE UCCIIEIOBAHMUS, BBIICIATH IPOBEPsieMOe MPEANOI0KEHUE, OLIEHUBATh
MPAaBUIILHOCTH MOPSAKA MPOBEACHUS HCCIEI0BAHNUS, JICJIaTh BBIBOJIBI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOACHUIN U OTIBITOB;

MIPOBOJIUTH OTIBITHI IO HAOIOJCHUIO (PU3UUECKUX SIBICHUHN WK (PU3HMUECKUX CBOMCTB TEl
(u3yueHue BToporo 3akoHa HproToHa, 3aKOHA COXpaHEHUs SHEPTUH, 3aBUCMOCTh IepHoJia
KojeOaHui MPYKHUHHOTO MAasTHUKA OT Macchl TIpy3a U IKECTKOCTH MPYXKHHBI U
HE3aBUCHMOCTh OT aMIUIMTYIbl MajbIX KOJICOAHWH, MPSIMOJIMHEHHOE DPacHpOCTPaHEHUE
CBETa, pa3JiokKeHne OeIoro cBera B CIEKTpP, U3yUYCHHE CBOWCTB M300paKECHUS B INIOCKOM
3epKaje U CBOMCTB H300pa)KeHUs IMpeAMeTa B coOuparolield IuH3e, HaOIIoAeHue
CIUIOIIHBIX U JTUHEHUYAThIX CHEKTPOB M3IyYEHUS): CAMOCTOSTENIbHO COOUPATh YCTAHOBKY
u3 u30bITOYHOTO Habopa OOOpYJOBaHWS, OMHCHIBATH XOJ[ OMBITA M €r0 pPe3yNbTaThl,
(hOopMyIIMPOBATH BBEIBOJIBI;

MPOBOAUTh TPHU HEOOXOAMMOCTH CEPHUI0 MPSIMBIX HU3MEPEHHH, OIpenesss cpenHee
3HaUCHUE W3MEepsieMOl BenWMYMHBI (POKyCHOE paccTosHHe COOWpAroIIeld JIWH3HI),
000CHOBBIBAThH BBEIOOP crioco0a u3MepeHus (M3MEPHUTEIIBLHOTO MTPUOOopa);

MPOBOJIUTH HCCIIECJIOBAHUE 3aBUCHUMOCTEH (PU3UUECKUX BEIHMYMH C HCIOJIH30BAHUEM
NPSIMBIX U3MEPEHUH (3aBUCHUMOCTb ITyTH OT BPEMEHHU MPU PaBHOYCKOPEHHOM JBM)KEHUU
0e3 HavyaJgbHON CKOPOCTH, Mepuojia KojeOaHUil MaTeMaTHYeCKOro MasTHUKA OT JJIMHBI
HUTH, 3aBUCHIMOCTH yTJIa OTPaKEHHI CBETa OT yTJla MaJeHUs U yria MpeJIOMIICHHUS OT yria
MaJIeHus): TUIAHUPOBATh  HCCJIEIOBAaHMWE, CAMOCTOSTENILHO COOMpaTh  yCTaHOBKY,
(uKCUpOBaTh pe3yabTaThl MOJYYEHHON 3aBUCUMOCTH (PM3UUECKUX BEIMYMH B BUE TaOIUIL
U rpaduKoB, e1aTh BBIBOABI 110 pe3yabTaTaM HCCIIeI0BaHUS;

MIPOBOJIUTH KOCBEHHbBIE U3MEPEHNUST PU3NUECKUX BETMYMH (CPEAHSAS CKOPOCTh M YCKOPEHUE
Tela MpU PaBHOYCKOPEHHOM JBHM)KEHHM, YCKOPEHHE CBOOOJHOIO MaJeHMS, JKECTKOCTh
MPYXHUHBI, KOIPOUIUEHT TPEHUS CKOJIbKEHUS, MeXaHWdyeckas paboTa W MOILHOCTD,
94acTOTa U MEePHO KOJIeOaHWH MaTEeMaTHIECKOTO U MPYKUHHOTO MAasTHUKOB, ONTHYECKAs
cuiia cobuparomell JMH3bI, paAHOaKTHUBHBIN (DOH): MIIAHUPOBATh M3MEPEHHUs, COOMpATh
HKCHEPUMEHTAJIbHYI0 YCTAHOBKY U BBINOJIHATH H3MEPEHUs, CIeaAys NpeasioKeHHON
WHCTPYKIINHU, BEIYUCIISTH 3HAYCHUE BEIMYMHBI H aHATM3UPOBATh TTOTYYEeHHBIE Pe3yIbTaThl
C Y4€TOM 3aJJaHHOM MOTPEIIHOCTH U3MEPEHMUI;

coOnrofaTh TMpaBWiIa TEXHUKU Oe30MacHOCTH IMpu pabore ¢ J1abopaToOpHBIM
o0opynoBaHUEM;

pa3nuyaTth OCHOBHBIC MPU3HAKU U3YUCHHBIX (H3MUECKUX MOJIENeii: MaTepraibHas TOUKa,
abCoMOTHO TBEPJIOE TEJO, TOUCYHBII UCTOYHHUK CBETA, JIy4, TOHKAs JHMH34a, IUIaHETapHas
MOJIeNIb aTOMa, HYKJIOHHAs: MOJIeNIb aTOMHOT'O $5/1pa;

XapaKTepu30BaTh IPUHIMIIBI JEHCTBUS U3YUEHHBIX TPUOOPOB U TEXHUUYECKUX YCTPOHCTB C
OIOpPOM Ha UX OMHMCaHUs (B TOM YHUCIIE: CIIUJOMETD, NaTUUKU TOJO0KEHHUS, PACCTOSIHUA U



YCKOPEHHUs, PaKeTa, 3XOJOT, OYKH, MEpUCKOMN, (oToammapar, ONTUYECKHE CBETOBOJBI,
CIIEKTPOCKOI, TO3UMETP, Kamepa BuibcoHa), MCTIoNb3ys 3HAaHUS O CBOMCTBAX (PU3NYECKUX
SABJICHUIA U HEOOXO0JMMbIe (PU3MUECKIE 3aKOHOMEPHOCTH;

HCIIOJIB30BAaTh CXEMbl M CXEMaTUYHbIE PUCYHKH HM3YYCHHBIX TEXHUYECKUX YCTPOMUCTB,
M3MEPUTENBHBIX TPUOOPOB M TEXHOJOTHMYECKUX IMPOIECCOB TMPHU PELICHUU y4eOHO--
IIPAKTUYECKUX 33734, ONTUYECKHE CXEMbl Ul MOCTPOEHHs HM300pa)KeHUH B IIOCKOM
3epKaiie ¥ coOuparomeil T1uHse;

IPUBOAUTH TpUMEphbl (HAaXOOUTh HMHPOPMALUIO O MPUMEPax) HPAKTUYECKOIO
UCIOJb30BaHUSA (PU3MUECKMX 3HAHMH B IIOBCEJHEBHOM MKHU3HM I OOecredeHus
0€30MaCHOCTH MPH 00paIeHUH C TPUOOPaMH U TEXHUYECKIMH YCTPOHCTBAMH, COXPAHEHUS
3JI0POBBSI U COOJIIOACHHS HOPM 3KOJIOTHYECKOT0 TIOBEIEHHS B OKPYKaIOIIEel cpefe;
OCYLIECTBIATh MOMCK HWHpopMauuu (usmyeckoro coxaepxkanuss B MHTepHere,
CaMOCTOSITENIbHO  (OPMYJIUPYsl TOUCKOBBIM 3alpoc, HAXOAWTh IIYTH OIPEesICHUs
JOCTOBEPHOCTH IOJIyYeHHOM HMHQOpPMALMUM Ha OCHOBE HUMEIOIIUXCA 3HAHUH U
JOTIOJIHUTEIBHBIX NCTOYHHUKOB;

UCIOJb30BaTh MPHU BBINOJHEHUM YYEOHBIX 33JaHUN HAy4YHO--TNIOMYJISIPHYIO JINTEPaTypy
(bU3NYIECKOTO CONepKAaHUA, CIIPABOYHBIC MaTEpUaNbl, pecypchl ceTn MHTepHeT, BiIaaeTh
npuéMamMu KOHCTIEKTUPOBAHUS TEKCTa, peoOpa3oBaHus HH(GOpMaIK U3 OJHON 3HAKOBOM
CUCTEMBI B IpYTYIO;

co3zaBaTh COOCTBEHHBIC MMCHMEHHBIE U YCTHBIE COOOIIEHHSI Ha OCHOBE MH(POPMALIUU H3
HECKOJIbKUX MCTOUHUKOB (PU3NYECKOT0 COJIePKAHNUS, TyOIINYHO IPEJCTABIATh PE3YJIbTaTh
IIPOEKTHON WJIM UCCIIEOBATEIBCKOM NEATENbHOCTH, IIPH 3TOM I'PaMOTHO HCIIOJIB30BAThH
W3YyYCHHBI TOHATUHHBIN ammapar H3y4aeMoro pasnena (U3UKH M CONPOBOXKAATH
BBICTYIIJICHHE IIPE3EHTAlMEN ¢ y4ETOM OCOOEHHOCTEH ayIMTOPUH CBEPCTHUKOB.

KosunvecTBo yacoB no ¢gusuke .7 kjaacc. ba3oBblii ypoBeHb

Kiaccer 7 xn 8 K11 9 ki HUTOTO
KomuuectBO 4acos B 2/68 2/68 3/102 | 7/238
HENIEIIO/TO
KomunuectBo 10 14,5 27

MIPaKTUYECKUX paboT

Komunuecto 6 3 3
KOHTPOJIBHBIX paboT

TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
HaunmeHnoBanme KosnnuyectBo 4yacos DJIeKTPOHHbIE
‘ ‘ Peanuzammss
pa3jiejioB U TeM Bce Kon  IIpakr (uu¢posbie)
BOCIIUTATCIBHOT' O
NporpamMmmbl ro TPOJa  HM4YecKH  00pa3oBaTebH
MOJTYJIS

bHBI € ble pecypchbl



e pador «YpouHast
pado bl JESATEIBHOCTBY
ThI

IIpaBuio

Paznen 1. ®usuka u €€ posib B NO3HAHUHU OKPYKAKOIIEr0 MUpPa

MOBEIECHHUS Ha
ypokax (pu3ukwy,
BBOJHBIN
AHCTPYKTAX IO
TEXHUKE
Oe3omacHoCTH
Bocnuranue
OTBETCTBEHHOCTH
3a BEITTOTHEHUE
3a/laHus B TPYIIIIE,
IIOMOIIb IPYT
JIPYTy, pa3BUTHE
YyBCTBa

KOJIJICKTUBHU3MA
bubnuoreka
11 dusuka - HayKa o ILHOK
' PUPOJIC https://m.edsoo.ru
[7f416194
bubnuoreka
12 duznueckue 1 HOK
' BEJIMYUHBI https://m.edsoo.ru
7416194
bubnuoreka
EcrecTBeHHOHay4
. HOK
1.3 HBIA METOJI 1
https://m.edsoo.ru
MO3HARMA /7416194
Hroro no pasneny
Bocnuranue
OTBCTCTBCHHOCTH

Pasnen 2. IlepBoHayaibHbIe CBeACHNS 0 CTPOCHUH BelleCTBA

2.1

Ctpoenue
BElIeCTBA

Bubmanoreka
LHOK
https://m.edso0.ru

(7416194

3a BBINIOJTHEHNE
3a/laHus B TPYIIIIE,
MIOMOUIb IPYyT
IpyTy, pa3BUTHE
YyBCTBa
KOJUIEKTUBU3MA



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

JIBrokeHue u

Bubmanoreka

2.2 B3aUMOJIEHCTBHE 2 HOK
https://m.edsoo.ru
YacTHI] BELECTBA 17£416194
Bubnuoreka
ArperaTtHblie OK
2.3 COCTOSTHUS 2 !
BelICCTRA https://m.edsoo.ru
m /7416194
Hroro mo pazueny 5
Bocmnuranue
OTBCTCTBCHHOCTU
34 BBIITOJIHCHUC
Pa3nen 3. /IBu:xeHHe ¥ B3auMo/ielicTBUE TeJl SVIAHIDLE TPYIHE,
MOMOILb OPYT
Ipyry, pa3sBUTUE
4yBCTBA
KOJIJICKTUBHU3Ma
Bubmanoreka
31 MexaHudeckoe 3 HOK
' JIBUKEHUE https://m.edsoo.ru
/7416194
Bbubianoreka
32 Huepuus, macca, 4 HOK
' [IOTHOCTH https://m.edsoo.ru
[7416194
bubmnoreka
OK
3.3 Cuna. Buns! cun 14 o
g https://m.edsoo.ru
[7416194
Uroro no pazneny 21
Bocnuranue
OTBECTCTBCHHOCTHU

Pasnen 4. /laBieHue TBEPABIX TeJl, )KHIAKOCTEH M ra3oB

3a BBIIIOJIHEHUE
3a/1aHMs B TPYIIIIE,
IIOMOILb APYT
IpyTy, pa3BUTHE
YyBCTBa
KOJIJIEKTUBH3MA

Jens Poccuiickoi
HayKd. YdacTtue
00yJarommxcs B
MIPEIMETHBIX
HEJIEINSAX HAyKu



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

PazButue
MopcKoro ¢uioTa
Poccuu co Bpemen
ITerpa IlepBoro u
JI0 HAILIUX THEU

JlaBneHue.
Ilepenaua
bubnuorexa
JIaBJICHUS
4.1 TBEPIABIMU 3 HOK
TenAMIL https://m.edsoo.ru
’ [7f416194
KUJIKOCTSIMH U
raamu
bubnuoreka
42 Jasnenue 5 ILHOK
' KHJKOCTH https://m.eds00.ru
171416194
bubnuoreka
43 ATtMocdepHoe 5 HOK
' NaBJICHUE https://m.edso00.ru
(71416194
JewcTBue bubnmmoreka
44 JKAIKOCTH U rasa 7 IHOK
' Ha NOrpyKEHHOE B https://m.edso0.ru
HUX TEJIO [7f416194
Hroro no pasneny 21
Heub ITobOenpr .
VYyeHsle — GU3NKU
¢bponTy.
Bocnutanue
OTBETCTBCHHOCTH
Pa3nea 5. PaGora n MoOIHOCTD. JHEprus 3a BBINOJIHEHUE
3alaHud B I'pymnIie,
IIOMOUIb APYT
JpyTy, pa3BUTHE
YyBCTBa
KOJIJICKTUBHU3MaA
bubnmmoreka
51 Pabora n 3 HOK
' MOIIIHOCTh https://m.eds00.ru
[7f416194
IIpocteie bubnmnoreka
5.2 5
MEXaHU3MBI LHOK



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

https://m.edsoo.ru
[7f416194
bubnuorexa
53 Mexanuyeckas 4 1 1 IHOK
SHEprus https://m.edsoo.ru
[7f416194
Hroro no pazueny 12
PesepBHOe Bpems 3
OBLIEE KOJIMYECTBO
YACOB 110 68 3 12
[MTPOT'PAMME
8 KIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne = HaumeHoBaHue
(undposBbie)
n/ pa3jiejioB U TeM Bcer  KoHTpOJbLH IIpakTHyeck
oOpa3oBaTe/ibHbIE
I NMporpaMMabl 0 ble padoThI ue padoThbl
pecypchl
Pa3pen 1. TenioBble iBJIeHUSA
Crpoenue u bubnuoreka [IOK
11 CBOMCTBa 7 https://m.edsoo.ru/7f418
BEILICCTBA lce
TeIoBbIc bubmmoreka IIOK
1.2 21 1 5 https://m.edsoo.ru/7f418
MPOLIECCHI
1ce
Hroro no paszneny 28
Pa3jnen 2. DiekTpuyeckne U MATHUTHBIE SIBJICHUSI
DIEKTpUUYECKHE
3apsiibl. bubnmorexa LIOK
2.1 3apsKEeHHbIE 7 1 https://m.edsoo.ru/7f418
TeJaa U Uux lce
B3aNMOJICHCTBHE
IToctrostHHBIN but6mmorekxa [IOK
2.2 INEKTPUYECKUI 20 1 7 https://m.edsoo.ru/7f418
TOK lce
MArHITHLLE bubmuoreka [{OK
2.3 6 1 1.5 https://m.edsoo.ru/7f418
SIBIICHUS lce



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

bubnunoreka LIOK

6]
2.4 FICKTPOMATHUTH 4 https://m.edso0.ru/7f418
ast MHYKITUS
1ce
Hroro no pazaeny 37
PesepBHOe Bpems 3
OBIIEE
KOJIMYECTBO
14.5
YACOBIIO 68 3
ITPOI'PAMME
9 KJIACC
KoumnuectBo yacos DJIeKTPOHHbIE
Ne HaumeHnoBanue
(uudpossbie)
n/ pa3jejioB U TeM Bcer  KoHTpOJIbLH IIpakTnyeck
o0pa3oBaTe/ibHbIE
I NMporpaMMsl 0 ble padoThI ue padboTnbl
pecypchl
Paznen 1. Mexanuveckue siBJeHUs
Mexanndeckoe
BIKEHHE 1 bu6mmoreka [IOK
1.1 10 1 https://m.edsoo.ru/7f41a
CITIOCOOBI €T0
4a6
OIICaHMS
BzaumoneiicTrue Bubmorexa ITOK
1.2 20 1 3 https://m.edsoo.ru/7f41a
Tell
4a6
3AKOHDI bu6mmoreka [IOK
1.3 10 3 https://m.edsoo.ru/7f41a
COXpaHEeHUs
4a6
Uroro mo pazneny 40
Paznen 2. Mexann4yeckue KojJe0aHusi M BOJTHbI
MexaHuveckue bubmmorexa LHOK
2.1 7 3 https://m.edsoo.ru/7f41a
KoJIeOaHHS
4a6
Mexanunveckne bubnnorexa [IOK
2.2 8 1 3 https://m.edsoo.ru/7f41a
BOJIHBIL. 3BYK
4a6
Hroro no paszneny 15

Paspgen 3. DiieKTpOMarHuTHOE 10J1€ M 3JIEKTPOMATHUTHBIEC BOJIHBI



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f41a4a6
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https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

DNEeKTPOMarHuTH

o Hoe i bub6mmoreka [IOK
3.1 6 2 https://m.edsoo.ru/7f41a
AJIEKTPOMArHUTH
4a6
bIC BOJTHBI
Uroro mo pazneny 6
Pa3nen 4. CBeToBbI€ IBJICHUSA
3aKOHBI bubmuorexa [JOK
4.1 pacnpocTpaHeHu 6 2 https://m.edsoo.ru/7f41a
sI CBeTa 4a6
JIuH3bl 1 bubmuorexa [JOK
4.2 OIITHYECCKUE 6 3 https://m.edsoo.ru/7f41a
npuOopbI 4a6
Paznoxenue bu6mmoreka [IOK
4.3 OeIoro cBera B 3 2 https://m.edsoo.ru/7f41a
CHEKTP 4a6
Uroro no pazneny 15
Pa3pen 5. KBanToBbIe IBJICHUSA
Ucnyckanue u bubnuoreka [IOK
5.1 MOTJIOIIEHHE 4 1 https://m.edsoo.ru/7f41a
CBETa aTOMOM 4ab
Crpoere bu6mmoreka [IOK
5.2 P 6 1 https://m.edsoo.ru/7f41a
aTOMHOTO siipa
4a6
P r— bubmuorexa [JOK
5.3 P 7 1 1 https://m.edsoo.ru/7f41a
peaxiuu 426
Hroro no paszneny 17
Paznen 6. [loBTopuTe1bHO-00001aI01IIUIT MOAYIb
IToBTOpEHME U
00001IcHNE bubmuoreka [JOK
6.1 coJiepKaHus 9 2 https://m.edsoo.ru/7f41a
Kypca (GU3MKH 3a 4a6
7-9 xmacc
Hroro no paszneny 9
OBIIEE
KOJIMYECTBO
102 3 27
YACOBIIO

[MPOT'PAMME
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https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

IHOYPOYHOE IINTAHUPOBAHHUE
7 KUIIACC

KoanuecTBo yacos Jara

DJIeKTPOHHbIE

Ne n3ydeH
Konrposnr  IIpakTHuec uudposbie

n/ Tema ypoka Bce st

HbIE KHe oOpa3oBaTeJIbHbI

1 ro (Henenu
padoTbI padoTbI obyuenn € PECYPCEI

1)

®duzuka —
HayKa o

1 npupoe. 1 0 0
SIBmenus
TIPUPO/IBI

duznueckue
SIBJICHUS

dusznueckue
3 BEJIMYUHBI U UX 1
U3MEpeHHne

VYpok-
UCCIIEJOBaHUE
"U3mepenue
TEMIIEPATYPbI
4 MIpY MOMOIIHU 1 1
AKUJKOCTHOTO
TEPMOMETpA U
JaT4ynKa
TeMneparypol"

MeTtonsl
Hay4HOTO

[MO3HAHMUSA.
bubmmoteka IIOK
Omnucanue

5 1 https://m.edsoo.ru/ff
buznyecKnx 09f72a

SIBJIEHUU C
IIOMOIILIO
MoJieen

Ypok-
UCCIIEJOBaHNE
"ITpoBepka
TUIIOTE3BI:

6 IAJIbHOCTh 1 1
MOJIETA IIAPUKA,
MYIEHHOTO
TOPU30HTAIIBHO,
TeM OOJIbIIE,



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

yeM OOJIbIIE
BBICOTA ITycKa"

Ctpoenue
BEIIIECTBA.
OMBITHI,
JTIOKa3bIBAIOIITHE
JTIUCKPETHOE
CTPOCHHE
BEIIIECTBA
JIBrkeHue

YACTHIL
BEIIlECTBA

bubnunoreka LIOK
https://m.edsoo.ru/ff
09fe0a

bubnmoreka [IOK
https://m.edsoo.ru/ff
0a013e

10

Ypok-
HCCIICAOBAHHUE
«OnBITE IO
HA0JII0ICHUIO
TEIJI0OBOr0
pacumpeHus
ra3oB»
ArperaTtHblie
COCTOSIHUS
BEIIECTBA

11

OcobenHocTH
arperaTHbIX
COCTOSIHUM
BOJBI.
O06o06mieHNE 110
pazneny
«IepBoHauanbH
bI€ CBEJCHUS O
CTPOCHUHU
BEIICCTBAY

bubnmorexa LIOK
https://m.edsoo.ru/ff
0a0378

12

Mexanuyeckoe
JIBUKEHUE.
PaBHOMEpHOE 1
HEPaBHOMEPHOE
JIBUKEHUE

bubmmoteka IIOK
https://m.edsoo.ru/ff
0a05c6

13

14

CKopocCTb.
Enuannesl
CKOPOCTH
Pacuer nytu n
BpEMEHU
JIBUKEHUS

but6mmorexa [IOK
https://m.edsoo.ru/ff
0a079c

bubnunorexa LIOK
https://m.edsoo.ru/ff
0a0ae4



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

15

16

17

Huepnus.
Macca — mepa
WHEPTHOCTH TeJl

IInoTHOCTH
BEIIECTBA.
PacueT maccel u
o0beMa Tena 1o
€ro IIOTHOCTHU

JlaGopatopHas
pabora
«Omnpenenenue
IUIOTHOCTH
TBEPJIOTO TEIA»

bubnunoreka LIOK
https://m.edsoo.ru/ff
0a0c10

bubnunoreka LIOK
https://m.edsoo.ru/ff
0a0fee

18

19

20

Pemenne 3amau
10 TEME
"[1710THOCTH
BerecTna"

Cuna kak
XapaKTepUCTHKA
B3aUMOJIENUCTBU
s ten. Cuna
YIPYTOCTH.
3akoH I'yka
JlaboparopHas
paborta
«M3yyenune
3aBUCUMOCTHU
pacTsKeHUs
(medopmariun)
IPYKHUHBI OT
IIPUIIOKEHHOMN
CHUJIBI»

bubnunoreka LIOK
https://m.edsoo.ru/ff
0al23c

21

22

23

[[IBneHME
TATOTEHUS.
Cuna TsoKeCcTH

CBsi3b MEXIY
CUJION TSIXKECTH
U Maccoii Tena.
Bec Tena.
Pemenue 3agau
o Teme "Cumna
TsDKecTH"

Cuna TsKecT
Ha JAPYTHUX

but6mmorexa [IOK
https://m.edsoo.ru/ff
0a1778

bubnunorexa LIOK
https://m.edsoo.ru/ff
0al1502



https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a1502

24

IJIaHeTax.
dusznueckue
XapaKTEPUCTUKHU
IUIAHET

N3mepenue cu.
Hunamometp

bu6nmoreka [IOK
https://m.edsoo.ru/ff
0al8cc

25

Bec Tena.
HesecomocTth

bubnunoreka LIOK
https://m.edsoo.ru/ff
0al778

26

CrnosxeHue 1ByX
CHII,
HaIpaBJIECHHBIX
10 OJTHOM
IPSAMOM.
PaBHozeiicTByIO
ast CUiI

bu6nmoreka [IOK
https://m.edsoo.ru/ff
0ala70

27

28

Pemenne 3amau
10 TEME
"PaBHONIEHICTBY
romas cuin'

Cwuia TpeHus u
€€ BUJEBL.
Tpenue B
pupoae u
TEXHUKE

bubmuoreka [IOK
https://m.edsoo.ru/ff
0alb9c

29

JlaboparopHas
paborta
«M3y4yenue
3aBUCUMOCTH
CUJIBI TPEHUS
CKOJIBJKEHUS OT
CHUJIbI JABJICHUS
U XapakTepa
COIPUKACAIOLIN
Xcst
ITIOBEPXHOCTEMN

bu6nunorexa LIOK
https://m.edsoo.ru/ff
Oalcc8

30

31

Pemenue 3agau
Ha OIpEJIETICHUE
paBHOAEHCTBYIO
Ied CHITBI

Pemenue 3amau
mo TeMaM: «Bec
TEaay,
«['papuueckoe

but6mmorekxa [IOK
https://m.edsoo.ru/ff
0alde0



https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a1de0

32

33

34

n300pakeHune
cuy, «Cuiany,
«PaBHOZEHUCTBY
OLLAst CHID»

KonTponbHas
pabora 1o
TeMaMm:
«MexaHuueckoe
JIBUKCHHECY,
«Macca,
MJIOTHOCTBY,
«Bec Temay,
«['paduueckoe
n300pakeHne
crny, «CUIb»

JlaBreHue.
CrocoObI
YMEHBUIEHUS U
YBEIUYECHUS
JIaBJICHUS

JlaBnenue rasa.
3aBUCHUMOCTD
JIaBJICHUS rasa
OoT 00BEMa,
TEeMIEPaTyphl

bubnunoreka LIOK
https://m.edsoo.ru/ff
0a20a6

bubnuoreka [{OK
https://m.edsoo.ru/ff
0a2376

35

36

37

Ilepenaua
JIaBJICHUS
TBEPABIMU
TeJIaMH,
JKHIKOCTSIMU U
razamu. 3aKoH
ITackans

JlaBneHue B
JKUJIKOCTH U
rase, BbI3BaHHOE
JIENICTBUEM
CHJTBI TSIKECTH

Pemenue 3amau
10 TeME
«JlaBnenue B
JKHJIKOCTH U
raze. 3aKoH
ITackamsy

bubmmoteka IIOK
https://m.edsoo.ru/ff
0a25h0

bubmmoteka IIOK
https://m.edsoo.ru/ff
0a2718

bubnunoreka LIOK
https://m.edsoo.ru/ff
0a2826



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2826

bubnunoreka LIOK

38 Coobmarompecs https://m.edsoo.ru/ff

COCYIbI 0a2970

I — bubnunorexa LIOK
39 . https://m.edsoo.ru/ff

1 Tipece 0a3136

MaHoMeTpBHI.
40 [TopuineBoii

SKAJKOCTHBIN

Hacoc

Atmocdepa

36MJII/I£ P bubnunorexa LIOK
41 . https://m.edsoo.ru/ff

MIPUYMHBI €€ 0a2b5a

CYIIIECTBOBAHUS -

Bec Bo3nyxa. bubmmoreka [JOK
42 AtmochepHoe https://m.edsoo.ru/ff

JIABIICHUE 0a2b5a

Hsmepenue

aTMOC(EPHOTO bubanorexa [JOK
43 0 https://m.edsoo.ru/ff

nasiedust. ObIT 0a2das

Toppuuennu

3aBUCUMOCTH

aTMOC(epHOTO Bbu6mmoteka [JOK
44 JaBJICHUS OT https://m.edsoo.ru/ff

BBLICOTEI HaJl Oa2fc4

YPOBHEM MOPS

bapomerp-

aHepowu.

ATl\fI)OC (Iz)le Hoe bubnuoreka [{OK
45 P https://m.edsoo.ru/ff

JaBJIEHHE HA 0a2fca

pa3IMYHBIX

BBICOTaX

Pemenue 3agau
46 10 TEME

ATtMocdepHoe

nasieHue"

[evicTBue

SKUIKOCTH U

raza Ha but6mmorekxa [IOK
47 MIOTPY’KEHHOE B https://m.edsoo.ru/ff

HHUX TEJIO. 0a3276

ApxumenoBa

cHhJIa



https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a3276

48

JlaboparopHas
pabora
«Onpenenenue
BBITAJIKMBAFOILE
W CHIIBL,
JIEHCTBYIOLIEH
Ha TeJo,
MOTPYKEHHOE B
KUIKOCTDH)

bu6nmoreka [IOK
https://m.edsoo.ru/ff
0a33fc

49

JlaboparopHas
pabora o Teme
«HccnenoBanne
3aBUCUMOCTH
BEca Teja B BOJIC
oT 00BéMa
IIOTPY’KECHHOM B
JKUJKOCTh YacTH
TeIa»

bubnunoreka LIOK
https://m.edsoo.ru/ff
0a3514

50

IInaBanue Ten

bubmuoreka [{OK
https://m.edsoo.ru/ff
0a3a96

51

JlaboparopHas
paborta
"KoHncTpynposa
HUE apeoMeTpa
nJIn
KOHCTPYHPOBaH
Hue JIOJKHU U
OlpeieNieHne €€
IPy30I0AbEMHO

CTH

52

53

Pemenue 3agau
10 TEMaM:
«IlnaBanne
CY/OB.
Bo3znyxomiaBan
ue», «Jlapnenue
TBEPJBIX TE,
JKUJIKOCTEN U
ra3oB»

KonTtponbnas
pabota mo Teme
«JlaBnenue
TBEPJBIX TE,

bubmmoteka IIOK
https://m.edsoo.ru/ff
0a3654



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

JKUJIKOCTEN U
rasoB»

54

Mexanuueckas
pabora

bu6nmoreka [IOK
https://m.edsoo.ru/ff
0a3f82

55

56

MoOnIHOCTE.
Enuannel
MOIIIHOCTH
Ypok-
HCCJICIOBAaHIE
"Pacuér
MOIITHOCTH,
pa3BUBaEcMOM
MpU NOABEME MO
nectauie"

bubnunoreka LIOK
https://m.edsoo.ru/ff
0a3f82

57

IIpoctsie
MCXaHHU3MBI.
Prraar.
PaBHoBecue cun
Ha pblyare

58

59

60

Ppruaru B
TEXHHKE, ObITY U
IpUpOJIE.
JlaboparopHas
paborta
«Uccnenosanue
YCIOBUU
paBHOBECHS
peIaara

Pemenue 3amau
10 TEME
«YcnoBus
paBHOBeCHUS
phIyara

Koadpounuent
MOJIE3HOTO
JEHUCTBUS
MEXaHHU3Ma.
JlaGopatopHas
pabora
«3mepenue
KIIA
HaKJIOHHOMN
IJIOCKOCTH

0.5

0.5

bubmmoteka IIOK
https://m.edsoo.ru/ff
0a478e

bubmmoteka IIOK
https://m.edsoo.ru/ff
0a48a6



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

61

62

63

Pemenue 3amau
10 TEME
"Pabora,
MOIIHOCTb,
KITa"
Mexanandeckas
SHEPTHSL.
Kunernueckas u
MOTEHIIMAIbLHAS
SHEPTUs

3aKoH
COXpaHEeHUs
MEXaHUYEeCKOMH
SHEPruu

bubnunorexa LIOK
https://m.edsoo.ru/ff
0a4c48

bubnunorexa LIOK
https://m.edsoo.ru/ff
0a4252

bu6nmoreka [IOK
https://m.edsoo.ru/ff
0a4360

64

VYpok-
AKCIIEPUMEHT I10
TeME
"OxcnepumeHTa
JIEHOE
onpeieNeHue
H3MEHEHUS
KHHETHYECKON 1
HOTEHIIMAIbHON
SHEPrUHU NMpu
CKaThIBAaHUH
Tena 1o
HaKJIOHHOM
IUIOCKOCTH"

65

66

67

Kontponbnas
pabora 1o Teme
«Pabota u
MOIIIHOCTb.
OHeprus»

PesepBHbIit
ypok. Pabora ¢
TEKCTaMu 10
TeMe
"MexaHu4eckoe
nBIKeHne"

PesepBHbIit
ypok. Pabora ¢
TEKCTaMu 10
teme "JlaBnenue
TBEPABIX TET,

but6mmorekxa [IOK
https://m.edsoo.ru/ff
0adeeb

bubnunorexa LIOK
https://m.edsoo.ru/ff
Oa4ffe



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

JKUJIKOCTEN U
razos"

Pe3epBHblii
ypok. Pabora ¢
TEKCTAMH I10
teme "Pabora.
MoOnIHOCTE.
Oneprus"
OBILIEE
KOJIMYECTBO
YACOB I1O
I[TPOI'PAMME

68

8 KVIACC

Ne
n/ Tema ypoka
n

68

KoanuecTBo 4acoB

12

Bce
ro

Kounrtpousb
HbIE
padoThbI

IIpakTHyec
KHe
padoTbI

DJIeKTPOHHbIE
mudposbie
oOpa3oBaTe/ibHbIE

pecypchl

Jlara
HU3y4eH
us

OcHoBHBIE
IIOJIOKECHUS
MOJIEKYJISIPHO-
KHMHETUYECKOM
TEOPUU U UX
OIIBITHBIC
MOATBEPKICHU
i
Macca u

2 pa3Mep aToMOB
Y MOJIEKYI

bu6nmorexa LIOK
https://m.edsoo.ru/ff
0a5256

Monpenu
TBEPJIOTO,
KHUJIKOTO U
ra3zo00pa3Horo
COCTOSTHUI
BEIIIeCTBA

OObsicHeHne
CBOWCTB

4 TBEPJIOTO,
KHUJIKOTO U
ra3zo00pa3HoOro

bubnmnorexa LIOK
https://m.edsoo.ru/ff
0a540e



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a540e

COCTOSIHUU
BEIlleCTBa Ha

OCHOBE
IMOJIOYKCHU I
MOJICKYJISIPHO-
KHHETUYECKOU
TEOPHUH
Kpucranmmyec
bubnunorexa LIOK
5 e https://m.edsoo.ru/ff
amop(dHbIe 085800
Tela
CmauuBaHue u
KalWUIAPHOCTh bubmmoreka [JOK
6 https://m.edsoo.ru/ff
IToBepxHOCTHO 0a5530
€ HATSDKCHHUE
TemnoBoe bu6nmorexa LIOK
7 pacIIMpeHue u https://m.edsoo.ru/ff
coKaTue 0aba26
Temmneparypa.
Css13b
TEMIIEPATYPhI
8 CO CKOPOCTBIO
TEIJIOBOTO
JIBKCHUS
YaCTHI]
BryTtpennss
SHEprusl.
Crioco6h1 bubmmoreka IIOK
9 AMeHEHI https://m.edsoo.ru/ff
. 0a5¢c60
BHYTpEHHEH
SHEPTUU
Brter bubmuoreka [{OK
10 e — https://m.edsoo.ru/ff
0a6412
Ypok-
KOH(pepeHIUs
"IIpakTueckoe bu6muoreka [JOK
11 HCTIOJIb30BaHKUE https://m.edsoo.ru/ff
TEIUIOBBIX 0a65c0
CBOWCTB

BEILECTB U



https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a65c0

MaTepHaJIOB B
eax
sHEprocOepexe

HHA

12

KomnuuectBo
TEIUIOTHI.

VY aensHas
TEIJIOEMKOCTh

bu6nmoreka [IOK
https://m.edsoo.ru/ff
0a6976

13

YpaBHeHue
TEIIOBOTO
Oananca.
TemmooOMeH u
TEIUIOBOE
paBHOBECHE

bu6nmorexa [IOK
https://m.edsoo.ru/ff
0a7088

14

15

JlaGopaTopnas
pabora
"UccmenoBanu
€ SIBJICHUS
TEII000MEHa
pu
CMEIINBAaHUH
XOJIOJHOH U
ropsiueit BoabI"

Pacuer
KOJNYECTBA
TEIJIOTEI,
HEO0XO0IMMOT0
JUIS
HarpeBaHus
Tena u
BBIZEIISIEMOTO
UM TIpH
OXJIAXKIEHUHU

bubnunoreka LIOK
https://m.edsoo.ru/ff
0a6a98

16

JlaGoparopHas
paborta
"Onpenenenue
YAEIbHON
TEIII0EMKOCTH
BelecTna"

bubnunorexa LIOK
https://m.edsoo.ru/ff
0a6bh0

17

DHeprus
TOILIUBA.
VY neapHas

bubnunoreka LIOK
https://m.edsoo.ru/ff
0a7b5a



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

TCIJIOTA
CrOpaHwsI

18

IInaBnenue n
OTBEp/ICBaHUE
KPUCTAJTUYECK
HX Tell.

VY aensHas
TEII0Ta
IUIaBJICHUS

bu6nmoreka [IOK
https://m.edsoo.ru/ff
0a71d2

19

JlaGopaTopHnas
paborta
"Onpenenenue
yIEIbHON
TEIUIOTHI
TUTaBJICHUS
npga"

bu6nmoreka [IOK
https://m.edsoo.ru/ff
0a72fe

20

[TapoobpazoBa
HUE U
KOHJICHCAIIHSL.
Hcmapenue

bubnuoreka [{OK
https://m.edsoo.ru/ff
0a740c

21

Kunienue.

VY nenvbHas
TeIUIoTa
napoo6pa3oBaH
us v
KOH/IEHCAllHH.
3aBUCUMOCTh
TeMIepaTypbl
KHIICHUS OT
aTMochepHoro
JIaBJICHUS

bubmmoteka IIOK
https://m.edsoo.ru/ff
0a786¢

22

Brnaxnocts
BO3JIyXa.
JlaGoparopHas
paborta
"Onpenenenue
OTHOCUTEIIbHOU
BIQXKHOCTH
BO3Iyxa"

bubnunoreka LIOK
https://m.edsoo.ru/ff
0a7628

23

Pemenue 3agau
Ha
ONpeAcIICHUE



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

BIIAYJKHOCTHU
BO3/IyXa

24

[TpunIUIIBI
paboThI
TETUIOBBIX
JIBUTATEJICH.
[TapoBas
TypOuHa.
JlBurareinp
BHYTPEHHETO
cropaHus

25

26

27

KIIg
TEIUIOBOI'O
JIBUTATEIIS.
Tennosbie
JIIBUTATSIIA U
3aImTa
OKpY>Karomei
cpeasl

3akoH
COXpaHEHUS U
MPEBPALLICHUS
SHEPTUH B
TEIJIOBBIX
npoueccax

IToaroroska k
KOHTPOJIBHON
paborte 1o Teme
"TemnoBbie
SIBJICHUS.
N3mMmeHeHue
arperaTHbIX
COCTOSIHUM
BenecTna"

bubnunoreka LIOK
https://m.edsoo.ru/ff
Oa7c7c

bu6nmorexa LIOK
https://m.edsoo.ru/ff
0a83f2

28

KoHntponbHas
pabota mo Teme
"TemnoBbie
SIBIICHUS.
H3menenue
arperaTHbIX
COCTOSTHUM
BemecTsa"

but6mmorekxa [IOK
https://m.edsoo.ru/ff
Oa86ae



https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a86ae

29

OnexTpusanus
tein. /IBa pona
AIIEKTPHUYECKUX
3apsI0B

30

Ypok-
HCCIICIOBAHUE
"DnexkTpu3anus
TeJl UHAYKIUEH
U TIpH
COTIPUKOCHOBE

HHUH

31

Bzaumogeiict
ne
3apSKCHHBIX
Tea. 3aK0H
Kynona

bubnunoreka LIOK
https://m.edsoo.ru/ff
0a87e4

32

DNEeKTPUYECKO
e moJe.
Hampsxkennoct
b
3IEKTPUUYECKOT
0 MOJIs.
[TpunIMI
CyNEepHO3ULINU
AIEKTPUIECKUX
roseun

bubnunoreka LIOK
https://m.edsoo.ru/ff
0a8ala

33

Hocurenn
ANMEKTPUIECKUX
3apsoB.
DneMeHTapHBIN
3apsi.
Crpoenue
aToMa

34

[TpoBoaHMKY 1
JTUDJICKTPHUKHU.
3akoH
COXpaHEHUs
3IEKTPUUYECKOT
0 3apsaa

bubnunorexa LIOK
https://m.edsoo.ru/ff
0a8ef6

35

Pemenue 3agau
Ha IPUMEHEHHE
CBOICTB

bubnunoreka LIOK
https://m.edsoo.ru/ff
0a90cc



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

ANMEKTPUUYECKUX
3apsii0B

36

DIIEKTPUUYECKHU
1 TOK, yCIIOBUS
ero
CyILLIECTBOBAHU
s1. UcTouHnkmn
3IEKTPUUYECKOT
0 TOKa

bu6nmoreka [IOK
https://m.edsoo.ru/ff
0a95a4

37

HencTBus
AIEKTPUUYECKOT
0 TOKa

bu6nmoreka [IOK
https://m.edsoo.ru/ff
0a96b2

38

Ypok-
HCCIICIOBAHUE
"JlelicTBUE
AIEKTPUUYECKOT
0 II0JIS Ha
MIPOBOJIHUKHU U
JARJIEKTPUKU"

39

DNeKTpUYECKU
U TOK B
MeTalIax,
KUAKOCTAX U
razax

bubmuoreka [{OK
https://m.edsoo.ru/ff
0a9838

40

DnekTpuueckas
LIETb U €€
COCTaBHBIC
4acTu

41

Cuia Toxa.
Jlaboparopnast
paborta
"Usmepenue u
perynupoBaHue
CHJIBI TOKA"

0.5

bu6nmorexa LIOK
https://m.edsoo.ru/ff
0a8hd6

42

DNEeKTPUUIECKO
€ HampsDKeHHe.
BonbTmeTp.
JlaGopaTopHas
pabota
"Usmepenue u
peryiaupoBaHue
HanpspkeHus"

0.5

but6mmorekxa [IOK
https://m.edsoo.ru/ff
0a9%e14



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

43

CornpoTuBieHn
€ TIPOBOJIHUKA.
VY nenbHOE
COIIPOTHBIICHU
€ BelecTBa

but6mmoreka [IOK
https://m.edsoo.ru/ff
0aa738

44

JlaGopaTopHnas
paborta
"3aBUCUMOCTh
ANEKTPUUYECKOT
0
COIPOTUBIICHU
s IPOBOJTHUKA
OT €ro JJINHBI,
VR (01062
MOTICPEYHOTO
CeUeHUS U
Marepuaia"

bubnunorexa LIOK
https://m.edsoo.ru/ff
0aa738

45

3aBUCHUMOCTH
CUIJIBI TOKA OT
HaprDKeHI/ISI.
3akoH Oma m1st
ydacTKa [enu

bubmuoreka [{OK
https://m.edsoo.ru/ff
O0aad4a

46

47

48

JlaGoparopHas
paborta
"HccnenoBanu
€ 3aBUCHMOCTH
CHIIBI TOKA,
UAYILEro uepes
pe3ucrop, ot
COTIPOTUBIIEHU
s pe3ncTopa u
HAIIps>KCHUSA HAa
pesuctope"

ITocnenoBarenn
HOE U
napajuieIbHOe
COEIUHEHHUS
MIPOBOTHUKOB

JlaGopaTopHas
pabota
"[IpoBepka
npaBuiIa

1

bubmmoteka IIOK
https://m.edsoo.ru/ff
0aa04e

but6mmorekxa [IOK
https://m.edsoo.ru/ff
0aaa58



https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aaa58

49

CJIOKEHUS
HaIpsHKEHUN
npu
MocJie0BaTeNb
HOM
COETMHEHUU
IBYX
pe3uctopos"
JlaGopaTopHas
paborta
"IIpoBepka
npaBuiia AJist
CHUJIBI TOKA TIPHU
napajuieIbHOM
COEIMHEHUU
pe3uctopon"

bubnunorexa LIOK
https://m.edsoo.ru/ff
Oaadle

50

Pemenue 3agau

Ha MIPUMEHEHUE
3akona Oma

JUTST 1
Pa3IMYHOTO
COCITMHEHHUS
MIPOBOJIHUKOB

bubmuoreka [{OK
https://m.edsoo.ru/ff
0aaf8a

51

PaboTa n

MOIITHOCTE
BJIEKTPUYECKOT 1
0 TOKa. 3aKOH
Jxoynsa-Jlenna

bu6nmorexa LIOK
https://m.edsoo.ru/ff
0ab124

52

53

JlaGoparopHas

paborta
"Onpenenenune
paloThI U 1
MOIITHOCTH
JIEKTPHUUECKOT

0 Toka"

DNeKTpUUECKH
€ LIeTH U
oTpeduTenu
AJIEKTPUYECKON
SHEPTUU B
OBITY.

bubmmoteka IIOK
https://m.edsoo.ru/ff
0ab3e0

but6mmorekxa [IOK
https://m.edsoo.ru/ff
0ab660



https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ab660

Kopotkoe
3aMBbIKaHHEC

54

55

IToaroroBka x
KOHTPOJIBHOU
pabote mo Teme
"DnexTpuueck
ue 3apsibl.
3apsiKEHHbIE
TeJa U ux
B3aUMOJICHCTBU
s1. [locTosTHHBIN
BJIEKTPUYECKUI

TOK"

KonTposnbhas
pabora 1o Teme
"DnekTpuueck
ue 3apsiibl.
3apsiKeHHbBIS
Tena ¥ uxX
B3aUMOJICHICTBH
. [TocTosTHHBIN
BJIEKTPUYECKUI

TOK

bu6nmoreka [IOK
https://m.edsoo.ru/ff
Oabd2c

bubmuoreka [{OK
https://m.edsoo.ru/ff
Oabea8

56

ITocTossHHBIC
MAarHUTBL, UX
B3aNMOJIECHCTBH
e

57

Ypok-
HCCIICIOBAHUE
"N3yuyenue
nojieu
MOCTOSTHHBIX
MarHuToB"

bu6nmorexa LIOK
https://m.edsoo.ru/ff
0ac3d0

58

MaranuTtHoe
moJie.
MaruuTtHoe
noJsie 3eMIu "
€ro 3Ha4YeHHE
JUTS 5KA3HU Ha
3emite

but6mmorekxa [IOK
https://m.edsoo.ru/ff
OacOba



https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac0ba

59

60

OmnsIT OpcTena.
MarauTtHoe
IoJie
AJIEKTPUYECKOT
0 TOKa
MaruauTtHoe
MOJIe KaTyIIKU
C TOKOM

[Ipumenenue
ANEKTPOMArHuT
OB B TEXHHKE.
JlaGopaTopHas
pabora
"N3yuenue
JEACTBUSA
MarHiTHOTO
ToJIA Ha
MIPOBOJHHUK C
TOKOM"

0.5

bubnunorexa LIOK
https://m.edsoo.ru/ff
Oacld2

bubnuoreka [{OK
https://m.edsoo.ru/ff
Oac74a

61

DNeKTpoABUTAT
eJlb
MIOCTOSIHHOTO
TOKa.
Hcnonb3zoBanu
e
ANEKTPOABUTAT
eJnen B
TEXHUYECKHUX
YCTPOMCTBAaX U
Ha TPaHCIIOpTe.
JlaGopaTopHas
pabota
"KoHcTpynpos
aHue u
U3y4eHue
paboThl
ANEKTPOABUTAT

€I

bubnmorexa LIOK
https://m.edsoo.ru/ff
Oac86¢c

62

OnbITH
®dapapes.
3aKkoH
AJIEKTPOMArHUT



https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0ac86c

HOM UHIYKIUU.
IIpaBuio
Jlenna

63

64

65

DnekTporenepa
Top. CriocoOsI
MOJTy4CHUS
BJIEKTPUYECKON
SHEPTUH.
DJIEKTPOCTaHIL
WM Ha
BO300HOBJIsIEM
BIX UICTOYHHKAX
SHEPTUU

IloxroroBska k
KOHTPOJIbHOM
pabote 1o Teme
"DnekTpuueck
ue u
MarHuTHBIE
siBJICHUS "

KonTponbhas
pabota 1o Teme
"DreKTpuuecK
ue u
MarHUTHBIE
sIBJICHUS "

bubnuoreka [{OK
https://m.edsoo.ru/ff
Oach14

66

Pe3epBHbIit
ypok. Pabora c
TEKCTaMH 110
TEME
"TemnoBeie
SABJICHHS"

bu6nmorexa LIOK
https://m.edsoo.ru/ff
Oacche

67

Pe3epBHbIit
ypok. Pabora ¢
TEKCTaMH 110
TeMme
"[TocTostHHBII
ANIEKTPUYECKHUI

TOK

bubnunorexa LIOK
https://m.edsoo.ru/ff
Oacdcb

68

Pe3epBHbIit
ypok. Pabota ¢
TEKCTaMU TO



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0acdc6

TEME
"MarduTHbIe
saBJIeHus"

OBLLEE
KOJIMYECTBO
YACOB I10
[TIPOTPAMME

68

145




9 KJIACC

Ne
n/
n

KoauuecTBO 4acoB

JJIeKTPOHHbIE

Tema ypoka Bcee
ro

Kounrtpous
HbIE
padoThI

JlaTa

IIpakTuye - uudgposbie

CKHe 00pa3oBaTeIbHbI
HHSA

padoThbI e pecypcbl

MexaHudeckoe
JIBUKECHUE.
MarepuansHas
TOYKa

Cucrema
oTCUeTa.
OTHOCHUTEIBLHOC
Tb
MEXaHUYECKOTO
JBIOKEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/f
f0ad474

PaBHOMepHOE
IpSIMOJIMHENHOE 1
JBYDKEHUE

bubmuorexa [JOK
https://m.edsoo.ru/f
f0ad19a

HepaBHomepHoe
IIPSAMOJIMHENHOE
JBUKECHHE.
Cpenusia u
MI'HOBEHHAas
CKOPOCTh

[IpssmonuHENHO

e

PaBHOYCKOPEHH 1
0€ JIBUKCHHUE.
VYckopenue

bu6mmoreka [JOK
https://m.edsoo.ru/f
f0ad8d4

CxkopocTh
PSAMOJIMHENHOT

0

PaBHOYCKOPEHH 1
OT0 JIBM)KEHUS.
['paduk

CKOpOCTH
JlaboparopHas

pabora

"Onpenenenue
YCKOpEHHUs Tella 1
npu

PaBHOYCKOPEHH

OM JIBI)KEHUH

bu6mmorexa [IOK
1 https://m.edsoo.ru/f
f0adb18



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

10 HAKJIOHHOU

mIockocTH"

CBobOoHOE
8 MaJICHUE TEI.

Omnpitel I'anunes

PaBHoMepHOe

JIBMDKCHUE T10

OKPYKHOCTH.

[Tepuon u bubnnoreka [JOK
9 4acToTa https://m.edsoo.ru/f

oOparieHusl. f0ael76

Jlunelinas u

yriioBas

CKOPOCTH

lenTpocTpemur
10 eIbHOE

YCKOpEHUe

[IepBrlii 3axoH bubnuoreka [IOK
11 HrroToHa. https://m.edsoo.ru/f

Bexkrop cunbl f0ae612

Bropoii 3akoH

Hb0TOHA. bu6mmoreka [IOK
12 PaBHoneiiCTEYIO https://m.edsoo.ru/f

fOae72a

1as cuia

Tpetuii 3akoH

HbIOTOHA. bu6mmoreka [IOK
13 Cyneprosis https://m.edsoo.ru/f

f0ae982

cHhI

Pemenune 3amau

Ha IIpHMCHEHUE bu6mmoreka [IOK
14 https://m.edsoo.ru/f

3aKOHOB fOaeb6c

HrroTona

Cuna bu6mmorexa [IOK
15 YIPYTOCTH. https://m.edsoo.ru/f

3akon ['yka fOaeca2

Pemenue 3agau
16 o Teme «Cuna

YIPYTOCTH

JlaboparopHas

paborta bubnmoreka [JOK
17 «Omnpenenenue https://m.edsoo.ru/f

JKECTKOCTH f0aee28

IPY>KUHBDY



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

bubmuoreka [JOK

18 Cuna TpeHus 1 https://m.edsoo.ru/f
f0af738
Pemenue 3amau bubmuorexa [JOK
19 o Teme «Cuia 1 https://m.edsoo.ru/f
TPEHUSD» fO0afa26
JlaGopaTopHas
paborta
"Onpenenenue bu6mmoreka [IOK
20 -, 1 https://m.edsoo.ru/f
fOaf8be
TPCHHUS
CKOIbKEeHHUS"
Pemienue 3anau
10 TEME
"3AKOHEL bubnnoreka [JOK
21 HeroTora. Ciuta 1 https://m.edsoo.ru/f
’ fOafb8e
YIPYTOCTH.
Cuna tpenus"
Cuja TsSHKeCcTH U
3aKOH
BCEMHUPHOIO bubnuoreka [IOK
22 TSATOTCHMUSL. 1 https://m.edsoo.ru/f
Yckopenue f0af044
CBOOOIHOTO
TaJICHUS
Ypok-
KOH(pepeHIHs
" JIBYO>KEHUE Tel
BOKPYT
23 rPaBUTALUOHHOT 1
0 IIEHTpa
(Conneunas
cucremMa).
TI'amakTukn"
Pemenune 3amau
o Teme "Cuna
TSBKECTH I bu6nmoreka [JOK
24 1 https://m.edsoo.ru/f
SaKon f0af5f8
BCEMHUPHOTO
TATOTECHHS"
[lepBas bubnuoreka [IOK
25 KOCMHYECKast 1 https://m.edsoo.ru/f

CKOPOCTb.

f0af33c



https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0af33c

HeBecomocTs 1
neperpy3Kku

26

27

PaBHoBecue
MaTepUalIbHOU
TOYKHU.
AOCOII0THO
TBEPJIOE TEJIO.
PaBHOBecue
TBEPJIOTO TENA C
3aKpEeIUIEHHON
OCBIO BpalCHHUS

MOMEHT CHJIBL.
LlenTp TsKECTH

bu6mmoreka [IOK
https://m.edsoo.ru/f
fOafe36

28

Pemenue 3agag
10 TEME
"MOMEHT CHJIBI.

Lentp Tsixectu'

bubmuorexa [JOK
https://m.edsoo.ru/f
fOb02b4

29

ITonroroBka k
KOHTPOJIBHOU
pabore 1o Teme
"MexaHn4ecKoe
JIBIDKCHHE.
B3aumoneiictsu
e ten"

bubmuorexa [JOK
https://m.edsoo.ru/f
f0b0408

30

31

32

33

Kontponbnas
pabora 1o Teme
"MexaHn4ecKoe
JIBIDKCHUE.
BzaumonelicTBu
e ten"

Hmmynsc Tena.
WIMITyibC CHUIIBL.
3aKkoH
COXpaHEHUs
MMITYJIbCA.
Yupyroe u
HEyTnpyroe
B3aMMOJICHCTBHE
Pemenue 3agau
o teme "3aKkoH
COXpaHEHUs
MITyJbca"
Ypoxk-
KOH(epeHIIUS

bu6mmorexa [IOK
https://m.edsoo.ru/f
fOb06ec

bu6mmorexa [IOK
https://m.edsoo.ru/f
fOb07fa

bu6mmorexa [IOK
https://m.edsoo.ru/f
f0b096¢c



https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b096c

"PeakTHBHOE
JIBIOKEHHE B
pUpoJe U
TEeXHHUKE"

34

Mexanuueckasa
paborta u
MOII[HOCTE

bu6mmoreka [IOK
https://m.edsoo.ru/f
fOb0a84

35

Pabora cunbl
TAXKECTHU, CUJIBI
YIPYIrOCTH U
CHUJIbI TpeHI/ISI

bu6mmoreka [IOK
https://m.edsoo.ru/f
fOb0db8

36

37

38

39

JlaGopaTopHas
pabora
«Onpenenenue
paboThI CUITBI
TPECHHUSI IPU
pPaBHOMEPHOM
JBUKEHHUH Tea
o
TOPU30HTAIILHOM
TIOBEPXHOCTHY

CBs13b 3HEpruun
1 paboTHI.
IlorenuuansHas
SHEPrus

Kunernueckas
SHEpPrusl.
Teopema o
KHUHETUYECKOMH
SHEPruun

3aKoH
COXpaHEHUSA
SHEPTUU B
MEXaHUKE

bu6mmorexa [IOK
https://m.edsoo.ru/f
fOb0c32

40

41

JlaboparopHas
pabota
«M3yuenune
3aKOHa
COXpaHEHHS
SHEPTUN»

KonebarensHoe
JIIBUKEHUE U €r0
XapaKTePUCTUKU

bu6mmorexa [IOK
https://m.edsoo.ru/f
fOb12fe

bu6mmorexa [IOK
https://m.edsoo.ru/f
f0b1858



https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b1858

42

43

3aryxaroiue
KoJIcOaHMS.
BriHyX1eHHBIC 1
KoJIeOaHHS.

Pe3onanc

Marematnuecku

W ¥ IPYKUHHBII 1
MasITHUKH

bubmuoreka [JOK
https://m.edsoo.ru/f
f0b20f0

44

45

46

47

48

Ypok-
HCCIICAOBAHHUE
«3aBUCUMOCTh
nepuojia
KoJieOaHHi OT
JKECTKOCTHU
IPYKUHBI U
MaccChI Tpy3a»
[IpeBpaienue
SHEPTHH NPHU
MeXaHUIECKUX
KOJIEOAHHSIX

JlaboparopHas
pabora
«Omnpenenenue
YacTOTHI U
nepuojia
KOJICOaHMI
MPYKUHHOTO
MasITHUKA»

JlaGopatopHas
pabota
«ITpoBepka
HE3aBUCHMOCTHU
nepuosa
Kosie0aHui
rpysa,
HO/JBEIIEHHOTO
K HUTH, OT
Macchl rpy3a»

Mexannueckne
BOJIHBI.
CBoiicTBa
MEXaHUYECKUX
BOJIH.
IIpononsHeIE U

bubmuoreka [JOK
https://m.edsoo.ru/f
fOb197a

bu6mmoreka [IOK
https://m.edsoo.ru/f
fOblaec

bu6mmoreka [JOK
https://m.edsoo.ru/f
fOb197a

bu6mmorexa [IOK
https://m.edsoo.ru/f
fOb21fe



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

MIOIIEPEYHBIE
BOJIHBI

49

Ypok-
KOH(epeHIH
"MexaHn4ecKue
BOJIHBI B
TBEPJIOM TEJIE.
CelicMudeckue
BOJIHBI"

50

3BYK.
Pacnpocrpanen
Ue U OTpaKeHHE

3BYyKa

-

51

VYpok-
HCCIICAOBAHUE
"Habmoneuue
3aBHCHMOCTHU
BBICOTHI 3ByKa
OT YacTOTHI"

52

I'pomkocTh
3ByKa U BbICOTA
TOHA.
AKycTHYECKUI
pEe30HaHC

53

54

55

Ypok-
KOH(epeH1Ius
"VnpTpasByk u
UH(Pa3BYK B
npupojie u
TeXHUKe"
ITogroroska k
KOHTPOJIBHOU
paboTe 1o Teme
"3aKoHBI
COXpaHEHHUS.
Mexanunveckue
Kosie0aHus U
BOJIHBI"

KonTponbHas
pabota mo Teme
"3aKoHBI
COXpaHEHHS.
Mexanunveckne

bu6mmorexa [IOK
https://m.edsoo.ru/f
fOb23ca

bu6mmorexa [IOK
https://m.edsoo.ru/f
fOb25f0



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

KoJIcOaHus U
BOJIHBI"

56

DJIeKTPOMAarHuT
HOE TI0JI€.
DJIeKTPOMAarHuT
HBIC BOJIHBI

bu6mmoreka [IOK
https://m.edsoo.ru/f
fOb2abe

57

58

CBolicTBa
AJIIEKTPOMArHUTH
BIX BOJIH

Ypok-
KoH(pepeHImst
"Ixana
AJIIEKTPOMArHUTH
BIX BOJIH.
Hcnonn3oBanne
AJIEKTPOMArHUTH
BIX BOJIH IS
COTOBOM CBsI3U"

bu6mmoreka [IOK
https://m.edsoo.ru/f
fOb2fe6

59

60

61

Ypok-
HCCIICAOBAHUE
"U3yuenue
CBOJMCTB
3JICKTPOMAarHUTH
BIX BOJIH C
IIOMOIIILIO
MOOMIJILHOTO
tenedona"

Pemenue 3amau
Ha onpeeleHre
YacTOTHI
JUIMHBI
AJIIEKTPOMArHUTH
OM BOJTHBI

ONEKTPOMarHuT
Hasl Ipupoia
cBeta. CKOpoCTh
CBeTa.
BonHoBeIe
CBOMCTBA CBETA

bu6mmoreka [IOK
https://m.edsoo.ru/f
fOb2c6e

bu6mmoreka [JOK
https://m.edsoo.ru/f
fOb31d0

62

HcTounuku
CBeETA.
[IpssmMonuHENHO
e
pacnpocTpaHeHn

bubmuorexa [JOK
https://m.edsoo.ru/f
fOb3658



https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b3658

€ CBeTa.
3aTMeHus
Counnia u JIynsl

63

64

65

3aKkoH
OTpaKCHHUS
cBeTa. 3epkana.
Penrtenue 3anau
Ha IPUMEHEHUE
3aKOHa
OTpaKEHUS
cBeTa

[Ipenomnenue
cBeTa. 3aKOH
MIPEIIOMIICHUS
cBeTa

ITonHOC
BHYTpEHHEE
OTpakeHHUe
CBeETA.
Hcnonb3oBanue
IIOJTHOT'O
BHYTPEHHETO
OTpaXEHUs B
ONTHYECKUX
CBETOBOJIaX

bubmuoreka [JOK
https://m.edsoo.ru/f
fOb38c4

bubmuoreka [JOK
https://m.edsoo.ru/f
fOb3aea

bu6mmoreka [IOK
https://m.edsoo.ru/f
fOb3c5¢

66

67

JlaboparopHas
paborta
"UccnenoBanue
3aBUCHMOCTH
yria
MPEeTOMIICHUS
CBETOBOTO JTy4a

OT yrJia MaACHUA

Ha rpaHuIle
"BO3yX-
ctexno""

Ypoxk-
KOH(pepeHIHs
"Ucnonb3oBaHu
€ TI0JTHOTO
BHYTPECHHETO
OTpaXKeHHUSI:
CBETOBO/IBI,



https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3c5c

OIITUKOBOJIOKOH

Has CBs3b"

JIvH3bL. bubnumoreka [JOK
68 OnTudeckas https://m.edsoo.ru/f

CHuJia JIMH3BI fOb3f2cC

[TocTpoenue bubmmoreka [JOK
69 HN300pakeHUI B https://m.edsoo.ru/f

JIMH3aX fOb444a

JlaGopaTopHas

pabora

"Onpenenenue

dboxycHOTO bubnmoreka [JOK
70 paccTosiHus U https://m.edsoo.ru/f

ONTHYECKOH f0b4206

CHJIBI

cobuparoiei

JIMH3BI"

VYpok-

KOH(pepeHIHS bubnuoreka [IOK
71 "Onruueckue https://m.edsoo.ru/f

JINH30BLIE fOcOa7e

npuoopsI"

I'na3 xak

S — bubmuorexa [JOK
72 crcTeMa https://m.edsoo.ru/f

' fOb4684

3penue

Ypok-

KOH(epeH1Ius
73 "IledexTs

3penus. Kak

COXPaHHTh

3penue"

Paznoxenue

Oenoro cBera B

criekTp. OMbITHI

Hprotona. bu6mmoreka [IOK
74 Cnoxenue https://m.edsoo.ru/f

CIIEKTPAIBHBIX fOc0f4c

IIBETOB.

Hucniepcus

cBeTa

JlaGopatopHas bubnnorexka [JOK
75 pabota "OnbIThI https://m.edsoo.ru/f

110 pa3JI0KCHUTIO

fOcOe2a



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

Oenoro ceera B
CIIEKTp H
BOCIIPUSTHIO
[BETA
PEIMETOB MPU
X HAOIIOIeHUH
4yepes3 [BETOBBIC

bunbTphl"
Ypok-
MPaKTUKYM
"BosHOBBIC
76 CBOMCTBA CBeETa:
JUcriepcusi,
UHTEpEpeHITHS
U qudpakius"
OnbITHI
Pesepdopaa u bubnnoreka [JOK
77 InaneTapHas https://m.edsoo.ru/f
fOc12a8
MOJIEJIb aTOMa
IToctynatel
78 bopa. Monenb
aroma bopa
Hcnyckanue u
MOTJIOIICHHE
bu6mmoreka [IOK
79 CRCTA ATOMOM. https://m.edsoo.ru/f
KBaHTHI. focl4dc
Jluneiivarsie -
CIIEKTPBI
Ypok-
IPAKTUKYM bubnnorexka [JOK
80 "Habnronenue https://m.edsoo.ru/f
CIIEKTPOB f0c1550
UCITyCKaHUs"
PagmoaxktuBHOCT Bubmorexa ITOK
81 b 1 8 BUTH https://m.edsoo.ru/f
f0c1672
Crpoenue
ATOMHOTO 1A, bubnnorexka [JOK
82 Hyknontas https://m.edsoo.ru/f
fOc18ac
MOJEIIb
PanvoakTuBHBIE bu6mmorexa [IOK
83 IIPEBPALICHMUSL. https://m.edsoo.ru/f

HN30TOmEI

fOclal4d



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

84

Pemenune 3amau
IO TEME:

"PaInoaKTUBHEI
€ npeBpaileHus’

bu6mmoreka [IOK
https://m.edsoo.ru/f
fOclb4a

85

Ilepuon
noyrypacnana

86

Ypok-
KOH(epeHIH
"PanoaKTUBHEI
€ U3JTyYCHHUS B
pUpo/IE,
MeOuLHHE,
TEeXHHUKE"

bu6mmoreka [IOK
https://m.edsoo.ru/f
f0c2126

87

88

Snepusle
peakuuu.
3aKOHBI
COXPaHEHHUs
3aps10BOTrO U
MaccOBOI'0
yucell

DHeprus cBA3U
ATOMHBIX sJIEP.
CBs13b MacChHl U
SHEPrUHu

bubmuorexa [JOK
https://m.edsoo.ru/f
fOclc58

bu6mmoreka [IOK
https://m.edsoo.ru/f
fOcld7a

89

Pewenne 3anau
10 TeMe

"SI nepuble
peakuun"

90

Peakimun
CHHTE3a U
JIeTIeHUS IAEp.
Hcrounuku
sHeprun CosHIa
U 3BE3]

bu6mmoreka [JOK
https://m.edsoo.ru/f
fOcle88

91

Ypok-
KOH(pepeHIHs

" nepnas
HHEPreTHKA.
JleticTBus
PaAOAKTUBHBIX
M3JIy4YEHHUM Ha
JKHBBIC
OpraHu3mbI"



https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c1e88

92

93

ITonroroska k
KOHTPOJIbHOU
pabote 1o Teme
"JneKTpoMariu
THOE TI0JIE.
DJIeKTPOMAarHuT
HbIC BOJIHBI.
KBanToBbie
siBICHUS"

KonTponbhas
pabora o Teme
"DeKTpoMarHu
THOE TI0JIE.
DJIEKTPOMAarHuT
HBIE BOJIHBI.
KBanTtoBbIe
siBeHUS"

bubmuoreka [JOK
https://m.edsoo.ru/f
f0c223e

94

95

96

IToBTOpEHME,
o0o0mieHue.
JlaGopaTopHbie
paboThI IO
Kypcy
"BzaumonencTs
ue ten"

[ToBTOpEHHE,
00001IeHHE.
Pemienne
pacyeTHbBIX U
KaueCTBCHHBIX
3aJ1a4 10 TeME
"TennoBele
npoiecch”

IToBTOpEHME,
00o011IeHHE.
Pemenne
pacyeTHBIX U
KaueCTBCHHBIX
3aJa4 10 TeMe
"KII[ TenmoBbIx
nBuraresuei”

bu6mmoreka [IOK
https://m.edsoo.ru/f
fOc245a

bu6mmorexa [IOK
https://m.edsoo.ru/f
f0c2572

bu6mmoreka [JOK
https://m.edsoo.ru/f
fOc2a22

97

IToBTOpEHME,
000011IEHHE.
Pemienne
pacyeTHBIX U

bubmuorexa [JOK
https://m.edsoo.ru/f
fOc2b30



https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2b30

KAa4CCTBCHHBIX
3a/1a4 110 TEME
"KIIJ]
9JIEKTPOYCTaHOB

OK

IToBTOpEHME,
00o0011IEHHE.
JlaGopaTopHbie

98 paboTHI IO 1
Kypcy

"CBeToBbIE

siBICHUS"

[ToBTOpEHME,
00o011IEHHE.

Pabora c

99 TEKCTaMH 110 1
Teme "3aKOHEI
COXpaHCHHSI B
MexaHuke"

bubmuoreka [JOK
https://m.edsoo.ru/f
fOc2c52

bu6mmoreka [IOK
https://m.edsoo.ru/f
fOc2d6a

[ToBTOpEHHE,
000011IEeHHE.
10 Pabora ¢
TEKCTaMH 110 1
TeMe

"Konebanusa u

BOJIHBI"

bubmuorexa [JOK
https://m.edsoo.ru/f
f0c2e82

IToBTOpEHME,
00o011IeHHE.

10 Pabora ¢

1 TEKCTaMH 110
Teme "CBETOBEIC
SIBJICHUS"

bu6mmoreka [JOK
https://m.edsoo.ru/f
f0c3044

IToBTOpEHME,
00o011IeHHE.
PaGora ¢

10 TEKCTaMH 110
2 TeMe
"KBaHTOBas U
siepHas

¢duzmka"

OBIIEE

KOJIMYECTBO

YACOB IIO 102
ITPOI'PAMME

27



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

Kpumepuu ouenueanusn:

O1eHKa YCTHOIO OTBETa

OTMeTKa «5»:0TBET MOJIHBIM KM NPABWIbHBIM HAa OCHOBAaHMHM HM3YyYEHHBIX TEOPUH, MaTepual
W3JI0KEH B ONPEICICHHON JIOTUYECKOW MOCIE0BATEIbHOCTH, JTUTEPATYPHBIM SI3IKOM, OTBET
CaMOCTOSTCIbHEBIN.

OTmMeTKa «4»:0TBET MOJIHBIA W TMPaBWIbHBI HA OCHOBAHMM HW3YYEHHBIX TEOPUH, MaTepual
M3JI0KEH B OINPECICHHON JIOTHUYECKOM MOCIe0BATEIbHOCTH, MPU 3TOM JIONYIIEHBI JBE — TpU
HECYIIIECTBEHHBIC ONTMOKHU, UCIIPABICHHBIC 110 TPECOOBAHUIO YUUTEIS.

OtrMeTKa «3»:0TBET TOJHBIA, HO TPU STOM JOMYIICHA CYIICCTBEHHAs OIMMOKA WM OTBET
HETIOJIHBIN, HECBS3HBIM.

OrMeTka «2»: TIpu OTBEeTE OOHAPYKEHO HEMOHUMAHHE YYalllerocs OCHOBHOTO COJCPIKAHHUS
y4eOHOro MaTepHalia WIIM JOIMYIIEHBI CYIIECTBEHHBIC OIMMOKH, KOTOPHIE YYAIIUWCS HE MOXKET
WCIIPaBUTD MPU HABOASIIMX BOIIPOCAX YUUTEIIS.

O1meTKa «1»: OTCYTCTBUE OTBETA.

OueHKa KOHTPOJIBHBIX padoT

OTMeTKa «S»: OTBET NOJIHBIM U NPABUJIbHBINA, BO3MOXKHA HECYIIECTBEHHAS
ommOKa.

OTMeTKa «4»:0TBET HEMOJIHBIN UM TOMYIIEHO He 0oJiee ABYX
HECYIIIECTBEHHBIX OIIHOOK.

OtmMmeTka «3»: paboTa BHINOJIHEHA HE MEHEE YeM Ha MOJIOBUHY, JOIMYIIEHA O/IHA
CYIIIECTBEHHAS OIMMOKA U IIPH 3TOM JIBE — TPU HECYIIIECTBEHHBIC OIIMOKH.

OtMeTKa «2»: paboTa BHINOJHEHA MEHBIIIE YeM Ha MOJOBUHY WU COJAEPKUT
HECKOJIBKO CYIIIECTBEHHBIX OIIUOOK.

OrMmetka «1»: paboTa HE BBIIIOJIHEHA

OueHKa VYMEHHH pelaTh 331249
OTtMeTKa «5»: B JIOTHUECKOM PACCYKACHUH U PEIICHUH OIIHOOK HET,
3a/1a4ya perieHa panruoHaATBHBIM CIIOCOO0OM.
OTMeTKa «4»: B JIOTHUECKOM PACCYKICHUH U PEIICHUHU HET CYIIECTBEHHBIX
omuOOK, HO 3aJadya pEIIeHa HE PAIMOHAIBHBIM CIOCOOOM WJIM JOIMYIIEHO HE 0ojiee JBYX
HECYIIECTBEHHBIX OIIHOOK.
OT1MeTKa «3»:B JOrMUECKOM PACCyKICHUH HET CYLIECTBEHHBIX OLIHMOOK, HO
JIOTYIIIeHA CYIIIECTBEHHAs OIINOKa B MATEMaTHYECKUX pacueTax.
OTMeTKa «2»: UMEIOTCS CYIIECTBEHHBIE OMUOKH B JIOTHYECKOM PACCYXKICHUU U PEIICHUH.
OtmMmeTtka «1»: OTCYTCTBHE OTBETA Ha 3aJaHHE.

OneHKa IKCcepUMeHTATbHbIX YMEHUIH
OtMeTKa «5»:paboTa BEINOIHEHA IMOJIHOCTHIO M TPABUIIBHO, CIeNIaHbl IIPaBUIIbHBIC HAOIFOIEHUS
U BBIBO/JIbI, SKCIIEPUMEHT OCYILECTBIIEH M0 IU1aHy ¢ yueToM Th, nmposiBieHbl OpraHu3aliiOHHO —
TPY/AOBBIE YMEHHUS.
OtmeTka «4»: paboTa BEHINOIHEHA TPABWILHO, C/ICTAaHbI MMPABHILHBIC BBIBOIBI M HAOIOICHHUS,
HO TIPH 3TOM 3KCIIEPUMEHT IPOBEIEH HE MOJTHOCTHIO WU JOMYIIEHBl HECYIIECTBEHHBIE OIINOKU
B paboTe C BEIIECTBAMH.
OtmeTka «3»: paboTa BEITIOTHEHA TPABUIIBHO, C/IETaH SKCIIEPUMEHT HE MEHEee YeM Ha IOJIOBUHY,
HO JIONYIIEHa CYIIECTBEHHas OUIMOKa B XOJ€ JKCHEPUMEHTa, B OOBSICHEHUH, B OPOPMICHUU
paboTsl, B cobmoaenuu npasui Th.
OTmeTKa «2»: IONYIICHBI JBeé U 0ojiee CYIIECTBEHHbIE OMIMOKM B XOJi€ IKCIEPUMEHTa, B
00BsicHeHUH, B 0pOopMIIeHUH paboThl, B cobmoaennu npasui Th npu padote ¢ BemiecTBamu.
OtmeTKa «1»: y ydamierocst OTCyTCTBYIOT SKCIIEpUMEHTAIbHBIE YMEHHUs, pad0oTa HE BBHIIIOJTHEHA.




Kputepun onieHuBaHus TeCTOBbLIX PadoT
[Tpu TecTupoBaHuu Bce BepHbIe 0TBETHI OepyTcs 3a 100%, Toraa oTMeTKa BBICTABISETCS B
COOTBETCTBUU C TaOJIULIEH:
[TpolIeHT BBIMTOTHEHUS 3a/JaHUS
OtmeTtka «oTnuyHo» - 91% u G6onee
OtmeTka «xopomoy - 70-89%
OTMeTKa «ynoBIeTBOpUTENBHOY - 50-69%
OtMeTKa «HEeyaoBIeTBOpUTEILHO» - 0-49%

IlepeyeHb THMHYHBIX OIIHOOK
I'pyovie owubxu
1) He3HaHUeE OoIpeeTICHHUs] OCHOBHBIX MOHSTHI, 3aKOHOB, IIPABHJI, OCHOBHBIX MMOJOXKEHHMA
TeOopuH, He3HaHUE POPMYIT, OOIENTPUHSTHIX CHMBOJIOB 0003HAYCHHIA BETTUYMH, SIMHHUILL UX
U3MEpEHHUS;
2) He3HaHVE HAMMEHOBAHUN eMHULl U3MEPEHHUS;
3) HEyMeHuE BBIJIEIUTh B OTBETE I1aBHOE;
4) HeyMeHHE TPUMEHSITh 3HAHUS ISl pEHICHUS 3a/1a4 U 00bSICHEHUS SBJICHMIA;
5) peuenne Gpu3MUECKUX 3a1a4 MO NEUCTBUAM, O€3 BbIBOAA paboueit popmyIbl;
6) HEyMEHUE JIeTIaTh BBIBOJIBI U 0000IICHMUS;
7) HEyMEHHUE YUTaTh U CTPOUTH I'padUKH U MPUHLIUIIUATBHBIE CXEMBI,
8) HeyMeHHE MOATrOTOBUTh YCTAHOBKY MIIM J1ab0opaTopHOE 000pYI0BaHKE, TPOBECTH OIIBIT,
HaOJr01eHNs, HEOOXOAMMBIEC PACUYEThI UM UCIIOIB30BaTh MOJYYCHHBIEC JaHHBIC ISl BEIBOAOB;
9) HEyMeHue T0JIb30BaThCS IEPBOMCTOYHUKAMU, YIEOHUKOM U CIIPAaBOYHUKAMU;
10) HapyieHue TEXHUKU O€30MaCHOCTH;
11) HeOpexxkHOE OTHOIIEHUE K 000PYI0BAHUIO, PUOOpaM, MaTepHaIaM.

Hezpybwvie owubku:

1) HeTouHOCTh (POPMYIUPOBOK, OTPEICTICHUH, TOHITHI, 3aKOHOB, TEOPUH, BEI3BAHHAS
HEIOJHOTON 0XBaTa OCHOBHBIX IIPU3HAKOB ONPEIEIIIEMOr0 MOHATUS WM 3aMEHON OJJHOT0-/IBYX
U3 9TUX IPU3HAKOB BTOPOCTENIEHHBIMU;

2) omIMOKY IPU CHATUY MOKA3aHUM ¢ M3MEPUTENIbHBIX TPUOOPOB, HE CBSI3aHHBIE C
OTIpeieIeHUEM LIEHBI JAeTIeHNs MIKaJIbl (HalpuMep, 3aBUCSIINE OT PaCHOI0KEHUs
U3MEPUTENIbHBIX PUOOPOB, ONTUYECKUE U JIP.);

3) ommOKy, BbI3BaHHBIE HECOOIIIOIEHUEM YCIIOBHI MPOBEIEHUS ONbITA, HAOIIOAEHUS, YCIOBUM
paboTHI MpUbOpPa, 000PYIOBAHNS;

4) omOKM B YCIOBHBIX 0003HAYEHUSAX HA MPUHIUITHAIBHBIX CXEeMaxX, HETOYHOCTb Ipaduka
(HampuMmep, U3MEHEHHUE YyIJla HaKJIOHA) U JIp.;

5) HepallMOHATIBHBIN METOJ] PeIIeHUs 3a/1a4H WM HEJ0CTaTOYHO MPOAYMAHHBIN IJIaH YCTHOTO
oTBeTa (HapylleHHe JOrMKH, TOJIMEHA OTJENIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTENIEHHBIMH);

) HepalMoHaJIbHbIE METO/IbI Pa0OTHI CO CITPABOYHOM U APYroil TUTEpaTypoil;

7) apudMeTnIecKre ONTMOKN

Heoouemui

1. HepannoHasibHbIE 3aNIMCH NTPH BBIYUCIIEHUSX, HEPAIMOHAIBbHbBIE MPUEMbI BHIYUCIICHUH,
npeoOpa3oBaHuil U pelIeHus 3ajau.

2. ApudpmeTrueckne omMOKY B BBIUUCICHUSX, €CIIU 3TH OIINOKU Ipy00 HE HCKAXKAIOT
pealbHOCTb MOTYYEHHOI'0 pe3yJsibTaTa.



3. OtaenbHBIC TOTPEIIHOCTH B (JOPMYIIMPOBKE BOIPOCA MIIM OTBETA.
4. HebpexHoe BBITOJTHEHUE 3aMMKICEH, uepTexeid, cxem, rpaduxoB. Opdorpadudeckue n
IYHKTYallMOHHbIE OLIMOKH.
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