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HOACHUTEJBHASA 3AIINCKA

[Iporpamma no ¢u3nke Ha ypOBHE OCHOBHOTO OOIIET0 0Opa30BaHMs COCTaBJICHA HA
OCHOBE TNIOJIOKEHUII W TpeOOBaHUM K pe3yibTaTaM OCBOEHHS Ha 0a30BOM YpOBHE
OCHOBHOM 00pa3oBaTenbHOU mporpaMmel, npeactaBieHHbix B DI'OC 000, a takxke
yuéroMm ¢enepaibHON pabodeil mporpaMMbl BocnuTaHusi U1 KoHIenuu mnpenojaBaHus
yueOHOoro npenmera « Pu3nkay.

Copepxanne mporpaMMmbl 1O  (u3MKe HampaBieHO Ha  (OPMHUPOBaHUE
€CTECTBEHHOHAYYHOM I'PaMOTHOCTH O0YYarOIIMUXCA U OPraHru3aluio n3y4yeHus: (pU3uku Ha
NeSTEIbHOCTHOM OCHOBE. B mporpamme 1o (u3uke y4HTBHIBAIOTCS BO3MOMXHOCTH
yueOHOoro mpeamera B peanusauuud TpeboBanuit PI'OC OOO k miIaHUpPyEeMbIM
JUYHOCTHBIM M METANpPEIMETHBIM pe3yjbTaTaM OOyUYeHHMs, a TakKe MEXKIpPEeIMETHbIC
CBSI3M €CTECTBCHHOHAYYHBIX YyUYEOHBIX NPEIMETOB Ha YpPOBHE OCHOBHOTO OOIIETOo
oOpa3oBaHus.

[IporpamMma no (u3MKe ycTaHaBIMBAET paclpenesieHHue y4eOHOro marepuaina Io
rojgam oOydeHus (1o Kjaccam), MpeasiaraeT MPUMEPHYIO MOCIEI0BAaTEIbHOCTh U3YUEHUs
TE€M, OCHOBaHHYIO Ha JIOTMKE Pa3BUTHS MPEAMETHOIO COJAEPKAHMS U YUETE BO3PACTHBIX
0COOEHHOCTEN 00yUaroIIUXCS.

[Iporpamma no gu3suke pa3paboTaHa C LEIbIO OKA3aHUS METOJAMYECKOW MOMOIIU
YUUTENIO B CO3/IaHUU pabouell mporpaMmsbl 0 y4eOHOMY IIPEIMETY.

®dusuka SABIAETCS CUCTEMOOOPA3yIOIIMM Il E€CTECTBEHHOHAYUYHBIX Y4YEOHBIX
MIPEMETOB, MOCKOJBKY (PM3MYECKUE 3aKOHBI JIEKAT B OCHOBE IPOILIECCOB U SIBICHHIA,
U3Y4aeMbIX XHMHEH, OMOJIOTHEH, acTpoHOMHUEH M (u3mdyeckoil reorpadueil, BHOCUT
BKJIaJ] B €CTECTBEHHOHAYUHYI0 KApTUHY MUpA, IPEJOCTaBIseT Haubosee scHble 00pa3Iibl
NPUMEHEHHS Hay4YHOTO METOoJa MO3HaHMs, TO €CTh CIoco0a MOJy4YeHUs JOCTOBEPHBIX
3HAHUU O MUpE.

Onna W3 TIaBHBIX 3a7ad  (U3MYEcKoro oOpa3oBaHUsS B CTPYKType OOIIEro
00pa3oBaHUsI COCTOUT B (POPMUPOBAHUHU €CTECTBEHHOHAYYHOU I'PaMOTHOCTH U MHTEpeca
K HayKe y OOy4aroIuxcs.

N3yuyenne ¢u3uku Ha 0a30BOM YPOBHE NPENOJAraeT OBJAJACHHE CIETYIOIIUMU
KOMITIETEHTHOCTSIMU, XapaKTEPU3YyIOIMUMHI €CTECTBEHHOHAYYHYIO TPaMOTHOCTb:

® Hay4HO OOBACHSTH SIBJICHUS;

® OIEHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOT'O HCCIIEIOBAHUS;

® UHTEPNPETHPOBATh JAaHHBIE M MCIOJb30BATh HAay4YHBIE OKAa3aTelIbCTBA
JUTSI TIOJTyY€HUS BHIBOJIOB.

[enu m3ydenus GuU3MKKN HA YPOBHE OCHOBHOTO OOIIETO 0Opa3oBaHUs OMPEEICHBI
B Konnenmuu npenonaBanusi yueOHoro mnpenMera «®Pusuka» B 00pa3oBaTeNIbHBIX
OpraHu3auax Pocculickon denepanuu, peanu3yrommx OCHOBHBIE
oOmeo0pazoBareNnbHble  MpPOTrpaMMbl,  yTBEpKIEHHOM  pemieHueM  Koimeruu
MunuctepcTBa npocserienus Poccuiickoit denepannu (mpotokost ot 3 gexkadpst 2019 r.
No [TK48H).



e usyyenus pusuku:

e mpuoOpeTeHNe MHTEepeca U CTPEMIICHHUS OOYYarOMIMXCs K HAyYHOMY HM3y4YEHUIO
MPUPOJIbI, PA3BUTHE UX UHTEIJIEKTYaIbHbIX U TBOPUYECKUX CIIOCOOHOCTEH;

® DAa3BUTHE IMPEICTABICHUM O HAYYHOM METOJE IO3HAaHUS U (OPMHUPOBAHUE
UCCIIEI0BATEIBLCKOIO OTHOWIECHUS K OKPYKaIOLUM SIBJICHUSIM;

e (opMHUPOBaHME HAYYHOTO MHUPOBO33PEHHUS KaK pe3ysibTaTa H3yY€HUs OCHOB
CTPOEHMS MaTEPUH U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3HKU;

e (GopMHUpPOBaHME TPEICTABICHUM O poiu (UBUKA [ Pa3BUTHS JIPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

® pa3BUTHE MPEJCTaBICHUI O BO3MOXHBIX chepax Oyayiei npodeccuoHaIbHOU
JeSITeIbHOCTH, CBSI3aHHOU ¢ (PU3UKOI, MOATOTOBKA K JalbHEHUIIIEMY 00yYEHHIO B
9TOM HAIPABJICHUU.

JlocTkeHne 3THX Lesed MporpaMMbl 10 (PU3MKE HAa YPOBHE OCHOBHOI'O OOIIETO

oOpa3oBaHMsI 00ECIIEYNBAETCS PELICHUEM CIIEAYIOUINX 3a8a4:

e [puoOpeTeHue 3HAHUM O JIUCKPETHOM CTPOEHUM BEIIECTBA, O MEXaHUYECKUX,
TEIJIOBBIX, JIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSIX;

e [puoOpeTeHue YMEHHMH ONUCHIBAaTH M OOBSICHATh (PU3MUECKHE SBJICHUS C
HCIIOJIb30BAaHUEM OJTYYEHHBIX 3HAHHI;

® OCBOCHHE METOJOB PEUICHUS MPOCTEHIIMX PACUETHBIX 3a/1a4 C UCIIOJIb30BAaHUEM
(puznyeckux Mozenel, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

® pa3BUTHE YMEHHUI HaOMIONaTh NPUPOJHBIE SIBJICHUS U BBINOJIHATH OIBITHI,
nabopatopHble  pabOTBl M HKCHEPUMEHTAJbHBIE  HCCIENOBAaHUS  C
HCIIOJIb30BaHUEM U3MEPUTENBHBIX TPUOOPOB;

e OocBOcHME MNpUEMOB paboOThl ¢ HHPopMauuen (U3NIECKOro COAEpKaHUs,
BKJIIOYAsi MH(POPMALIMIO O COBPEMEHHBIX JOCTHKEHUAX (U3UKU, aHAIU3 U
KPUTHUYECKOE OLIEHUBaHUE UH(POpMALH;

® 3HAKOMCTBO €O cdepaMu NpoPeCcCHOHATIBHON MAESITEIbHOCTH, CBSI3aHHBIMHU C
(U3MKON, U COBPEMEHHBIMU TEXHOJOTHSIMH, OCHOBAHHBIMU Ha JOCTHXKEHHUSAX
(u3HUeCcKON HayKH.

Ha wusyuyenue ¢usuku (0a30BbIii YpOBEHb) Ha YPOBHE OCHOBHOI'O OOILEro

oOpazoBanusi orBoguTcs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B HeJENmi0), B 8
kiacce — 68 vacoB (2 udaca B Hemento), B 9 kimacce — 102 gaca (3 vaca B Hemento).

[Ipenyaraemsiii B mporpamme 1o (u3MKe nepedeHs 1abopaTopHBIX pabOT U OMBITOB
HOCUT PEKOMEHJATENbHBIA  XapakTep, Y4YUTENb JelaeT BLIOOP  MPOBEACHUS
7a00paTOpHBIX pabOT W OMBITOB C YYETOM WMHAMBUAYAIbHBIX OCOOCHHOCTEH
oOydJaronuxcs, CIHUCKa SKCIEPUMEHTAIBHBIX 3aJaHuii, TMpeiaraéMbIX B paMKax
OCHOBHOTO TOCYAapCTBEHHOTO dK3aMeHa 1Mo (U3HKeE.



COAEPXKXAHUE OBYUYEHUASA
7 KIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY:KAIOIIEero Mupa.

®dusnka — Hayka O mnpupone. SIBimeHus npuponbl. PU3NUECKUE SIBICHUSA:
MEXaHUYECKHUE, TEMIOBbIE, JJIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckne BenuyuHbL. M3Mepenune Qusndeckux BenuunH. Dusznyueckue
npuOopsl. [lorpemHocTs u3mepeHnit. MexxayHapoHasi CUCTEMa €ANHHIL.

Kak ¢usuka u Jpyrue €cTeCTBEHHbIE HayKd HW3Y4arOT MPUPOLY.
EctecTBeHHOHAy4YHBI METOJ] TO3HAHMA: HAONIOEHWE, TMOCTAHOBKA HAYy4YHOTO
BOIIPOCA, BBIIBH)KEHHE THUIOTE3, SKCIIEPUMEHT 1O MTPOBEPKE TUIOTE3, OOBICHEHUE
HaOmogaemMoro siiaeHus. Onucanue GU3NUeCKUX SIBICHHUI C MOMOIIBIO MOJIEIIEH.

Jemoncmpayuu.

1. MexaHW4YecKue, TEIUIOBbIE, JJIEKTPUYECKHE, MAarHUTHBIE, CBETOBBIE

SIBJICHHUS.

2. ®Ousnueckue NpudOOPsl U MpOLEaypa MPSAMBIX U3MEPEHUN aHAJIOTOBBIM U

1U(POBBIM NPUOOPOM.

Jlabopamopnwie pabomul u onvimol.

Omnpenenenre NEHb AeIEHUS Kbl U3MEPUTEIBHOTO TpUdopa.
W3mepeHne pacCTOSHUMN.

N3mepenne 00bEMa )KUIKOCTA U TBEPAOTO TENA.

Onpenenenue pa3MepoB MalbIX TEN.

e wNhe

N3mepeHne TtemmepaTypbl MpU MOMOLIM KUIAKOCTHOTO TEPMOMETpa M
JaTYMKa TEMIIEPATYPBI.
6. IIpoBenenue mccienoBaHMs IO MPOBEPKE TMIIOTE3bI: AAJBHOCTH IOJETA
[IapuKa, MyIIEHHOTO TOPU30HTAJIbHO, TeM OoJIblle, ueM OOJIbIle BhICOTA
IyCKa.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

CrpoeHne BemecTBa: aTOMbl M MOJEKYJbl, WX pa3Mepbl. ONbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBrxkeHne wuactuil BemecTBa. CBsA3b CKOPOCTH JIBM)KEHHMSI YacTHLl C
temnepaTtypoil. bpoyHoBckoe nBmwxkenue, auddys3us. B3anmomelicTBue YacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHME I'a30B, KUIKOCTEH M TBEPIBIX
(KpUCTaJIIMYECKNX) TeJl. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSX M MX aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OCcoOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.



1. HaGnrongenne OpOyHOBCKOTO ABMXKEHUS.

2. HaGmonenue nuddysun.

3. HabGmogenue  sBneHUM,  OOBACHAIOIIMXCA  NPUTSDKEHUEM  WIH

OTTAJIKMBAaHUEM YACTHUI] BEILIECTBA.

Jlabopamopuvie pabomul u onvimaul.

1. Onenka pauameTpa arToMa METOJAOM pPsJioB  (C  UCIHOJb30BaHUEM

dboTtorpaduii).

2. OnbIThI 10 HAOJIIOIEHHUIO TEMIOBOTO PACIIMPEHHUS Fa30B.

3. OnbIThI 10 OOHAPYKEHUIO IEUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nea 3. /IBuskeHHe U B3aUMOJAEHCTBHE TeJl.

MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Ckopoctb. CpenHsisi CKOPOCTh IIPU HEPAaBHOMEPHOM JIBM)KEHHMH. Pacu€r mytu u
BPEMEHU JBUKECHUS.

SBnenne nHepuuM. 3aKOH HMHEpUMHM. B3auMOAENCTBHE TeNl KAK IPUYMHA
U3MEHEHUSI CKOPOCTM JBM)KEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHOCTE BemecTBa. CBsI3p IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B E€IUHULIE
o0BbEMa BelleCTBa.

Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. 3mepeHne cuibl ¢ MOMOUIbIO AUHAMOMETpA. SIBJIEHUE TATOTEHUS U CHJIA
TshkecTr. Cuila TsKeCcTH Ha Jpyrux miaHerax. Bec tena. Hesecomocts. Crnoxenune
CWJI, HAlIPaBJICHHBIX 10 OJHOM npsiMoi. PaBHoxelcTByromas cui. Cuna TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IpUPOIE U TEXHUKE.

Hemoncmpauuu.

HabGnrogenne MexaHn4ecKoro IBUKEHHUS TeNa.

N3mepenne CKOpOCTH NPSIMOJIUHENHOTO ABUKECHUS.

Habmroienue siBleHus HHEPLUH.

Hab6nronenmne n3MeHeHust CKOPOCTH MPY B3aUMOJICUCTBUM TEll.

CpaBHEHHE Macc 110 B3aUMOJIECHCTBHIO TEJL.

CoxeHune CHJl, HaIllPaBJICHHBIX 110 OJJTHOM MTPSMOM.

Jlabopamopusie pabomul u onvimel.

1. OmnpeneneHre CKOPOCTH PAaBHOMEPHOIO JIBM)KEHUs (IIapuKa B >KUJIKOCTH,
MOJIEJIH JIEKTPUUECKOTO aBTOMOOUIISL M TaK Jiajee).

ok wnNeE

2. Onpenenenue cpeaHe CKOPOCTH CKOJIbKEHHUS OpycKa WIM IIapHKa II0
HAKJIOHHOU INTIOCKOCTH.

3. Ompezenenue MIOTHOCTU TBEPAOTO TeENA.

4. OmnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTH pacTsbKeHus (nedopmanun)
NPY>KUHBI OT TPUIIOKEHHOU CHUJTBI.

5. OmnbIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTD CHJIBI TPEHUS CKOJIBXEHHUS OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.



Pa3znea 4. JlaBjieHue TBEPABIX TeJl, ) KMAKOCTEH U ra3os.

Hasnenue. CriocoObl yMEHBIICHHS U YBEIMUEHUs AaBiieHus. [laBinenue rasa.
3aBUCMMOCTh JaBJEHUsl raza oT o0bEma, Temmneparypsl. llepenaua naBieHus
TBEPIABIMU TEJIaMH, KUJIKOCTAMHU M Tazamu. 3akoH [lackans. [lHeBMaTmueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS KUJIKOCTU OT TiyOuHbl. ['mapocraTudeckuit
napagokc. Coobuaromuecs: cocyibl. [ napaBindeckie MEXaHU3MBbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBAaHUSA
BO3yIIHON 000si0uku 3emiu. OmnbiT Toppuyemnu. M3mepenue arMochepHOro
JaBJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus: aTMOC(hHEepPHOTO T1aBJICHHUS.

JlericTBue KUAKOCTH U ra3a Ha NOTPY:KEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Jlemoncmpayuu.
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3aBUCUMOCTbD JABJICHMS ra3a OT TEMIIEPATypHI.

Ilepenaya naBiueHus )KUIKOCTBIO U Ta30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUS aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKHUBAIOLIEH CHJIBI OT 00bEMA MOTPYKEHHOM YacTu
T€Ja U IJIOTHOCTH KUIAKOCTH.

PaBeHCTBO BBITAIIKUBAIOLIEH CUJIbI BECY BBITECCHEHHON KUJKOCTH.
VYcnoBue miaBaHus TeJ: IUIABAHUE WIKM NOTPYKEHUE TEJl B 3aBUCUMOCTH
OT COOTHOUIIEHUS INIOTHOCTEN TeNa U )KUIAKOCTH.

Jlabopamopuvie pabomul u onvimel.

1.

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOAE OT 00bEMa MOrpyKEHHOH B
KUJKOCTb YaCTH TeJa.

OnpenenieHue  BBITAJIKUBAIOIIEH  CHJIbI, JCHCTBYIOIIEH Ha  TeJo,
MOTPYKEHHOE B KUJKOCTD.

[IpoBepka HE3aBUCUMOCTH BBITAIKMBAKOLIEH CHJIbI, IEVCTBYIOIEH HA TEJIO
B KUJIKOCTH, OT MACCBI TEJIA.

OneIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTH BBITAJIKWBAKOUIEH  CHUJIBL,
JIEUCTBYIONIEH HA TEJIO B KHUAKOCTH, OT OOBEMA TMOTPYKEHHOW B
KAJKOCTb YAaCTH TeJIA U OT IJIOTHOCTH JKUJIKOCTH.

KoHcTpynpoBanne apeoMmeTpa WJIM KOHCTPYMPOBAHME JIOJKH U
OIIpEIICIIEHUE €€ TPY30IOABEMHOCTH.

Paznen 5. Pabora u MOIIHOCTH. JHEPIrUs.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio
paBHOBecusi pbluara. lIpuMeHeHHEe TIpaBWJIa pPaBHOBECHUS pbluara K OJIOKY.



«3onoroe mnpasBwio» MexaHuku. KIIJ[ mnpocteix wexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckass oHeprus. KuHeTtmyeckas W IIOTEHUHWAJIBHAS DHEPTHS.
[IpeBpallieHre OTHOTO BHIa MEXAHUYECKOW YHEPTUH B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

Hemoncmpauuu.

1. IIpumepbl IPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimol.

1. Onpenenenue paOOThl CUJIBI TPEHHS MPU PABHOMEPHOM JBM)KCHUM Tela

10 TOPU3OHTAIBHOW MOBEPXHOCTH.
2. HccnenoBanue yCilIOBUM paBHOBECHS pblyara.
3. Uzmepenue KII/] Hak1OHHOM IIOCKOCTH.

4. V3yuyeHue 3aKOHA COXPaHEHUS MEXaHUYECKON SHEPTUH.
8 KUIACC

Pa3zneua 6. TenuioBbie sABJICHUSA.

OCHOBHBIEC TIOJOXEHUSI MOJICKYISIPHO-KUHETUYECKON TEOPUU CTPOECHUS
BellecTBa. Macca U pa3mepbl aTOMOB M MOJEKYJ. ONbIThI, TOATBEPKAAIOLINE
OCHOBHBI€ MOJIOKEHUS MOJICKYJIIPHOKUHETUYECKOU TEOPUH.

Mopgenu TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSIHUI BEIIECTBA.
Kpucramnnueckue u amopdueie Tena. OObICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJIOKEHUU MOJEKYJAPHO-KUHETUYECKOW TEOPUHU.
CmaunBaHN€e U KallWUISIPHBIE SIBIICHUS. T€MIOBOE pacClIMpEHUE U CKaTHE.

Temneparypa. CBsi3b TeMmIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpennsisi sHeprusi. CrnocoObl HM3MEHEHHsS BHYTPEHHEH HHEPruu:
TerIonepeaaya 17§ COBEpULICHNE paboTHI. Bunsl TEIIONEPENAYH:
TEIUIONPOBOJAHOCTD, KOHBEKLIHS, U3JIyYEHHUE.

KonudectBo TemoTsl. YenbHas TEIUIOEMKOCTh BelIecTBa. TeriooOMeH u
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. IlmaBnenue u
OTBEPACBAHUE KPUCTAUIMYECKUX BELIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konjaeHcainusa. Mcnapenue. Kumnenue. YjaenbHas TemioTa
napooOpa3oBaHusi. 3aBUCUMOCTH TEMIIEPATyphl KHUIIEHHUS OT aTMOC(HEpHOTro
JTaBJICHHSI.

BnaxHocTs BO3ayXa.

DHeprus TOIUIMBA. Y IeNIbHAS TEIJIOTa CTOPAHUS.

[Tpununer pabotel TeroBbix apurarenceit KIIJ[ temmoBoro nBurarerns.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOLIEN CPEJIBI.

3aKOH COXpAaHEHUS U MPEBPAILCHUS SHEPTUU B TETUIOBBIX MPOIIECCAX.

Hemoncmpayuu.



Hab6nronenne O6pOyHOBCKOTO IBYKCHHUS.

Hab6mronenune nuddysun.

HabGnroneHue siBjeHUI cMaurBaHUS ¥ KalTWJUTSIPHBIX SIBJICHUM.
HabmroieHue TemnaoBoro pacuimpeHus Ted.

V3MeHeHre HaBiieHUs ra3a NMpH W3MEHEHHH 00bEMa M HArpeBaHUM WU
OXJTAKICHHH.

[TpaBuiia u3MepeHus TEMITEPaTypHhI.

Buae! Tenmonepenayn.

e wh e

OxyakieHue Ipu COBEPIICHUN PadOTHI.

. HarpeBanue nipu coBepiieHUU padOThl BHEIIIHUMU CHUJIAMH.
10.CpaBHEHHE TEIIIOEMKOCTEN pa3InYHbIX BEIECTB.

11.Ha6mroieHre KuneHusl.

12.HabuoieHre MOCTOSTHCTBA TEMIIEPATYPhI MPU TUTABICHHH.

13.Moienu TeIUIOBBIX ABUTATEICH.

Jlabopamopuvie pabomul u onvimol.

1. OnbIThI IO OOHAPYKEHUIO IEUCTBUS CUII MOJIEKYJISIPHOTO MIPUTSKEHHUSL.

© 0N o

2. OMBITHI IO BBIPAIIMBAHUIO KPUCTAILIOB MOBAPEHHOM COJIM WJIM caxapa.

3. OnbIThl IO HAOJIOJICHUIO TEIJIOBOTO PACIIMPEHUs] Ta30B, XKUIKOCTEH U
TBEPIBIX TEIL.

4. OmpeneneHue NaBICHNs BO3AyXa B OaJJTIOHE MIMPHUIIA.

5. OneIThl, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTh [JABIICHHUS BO3QyXa OT €ro
00bEMa M HarpeBaHUs W OXJIKICHHUS.

6. IIpoBepka rumnoressl JMHEHHON 3aBUCUMOCTH JIJTUHBI CTOJIOMKA KUAKOCTH
B TEPMOMETPUUECKOMN TPYOKE OT TeMIEPATyPhI.

7. HaOmionenne w3MeHEHWs BHYTPEHHEW OHEPruM Tejla B pe3ysibTare
TEIIonepeayr U padoThl BHEITHUX CHJI.

8. UccnenoBanue sBICHUS TEIIOOOMEHA MPU CMENIMBAHUU XOJOJHOM H
ropsiuer BOJIBL.

9. OmnpeneneHne  KOJMWYECTBA  TEIUIOTHI, TOJYYEHHOTO BOJOW  IIpHU
TEII000MEHE C HAarpeThiM METATUTMUECKUM LIMJITHHIPOM.

10.0Onpenenenre yaenabHON TEMIOEMKOCTH BEILIECTBA.

11.UccnenoBanue mpouecca UCrapeHus.

12.0npeneneHre OTHOCUTEIbHOM BIIa)KHOCTH BO3yXa.

13.0OnpeneneHue yeabHON TEIUIOTHI TIJIABJICHUS JIbJIA.

Pazngen 7. DiekTpuyecKkue U MATHUTHbIE SIBJICHUS.

Onexktpuzanusi Tena. JBa poja 3iIeKTpUYECKuX 3apsnoB. BzaumopercTBue

3apsbKeHHbIX  Ten. 3akoH Kymona (3aBUCMMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apsSKEHHBIX TEJT OT BEJIUYUHBI 3aPSAI0B U PACCTOSIHUSI MEXKAY TEIAMH ).



Onextpuyeckoe mnose. Hanpssk€HHOCTH 3nekTpuueckoro mosd. IlpuHimn
CYIEPIIO3ULIUU 3IEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snekTpuuecKux 3apsiioB. DJIEMEHTAPHBIA SIEKTPUUECKUN 3apsijl.
Crpoenne aroma. IIpOBOOHHMKM W OUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUUYECKOTO 3apsia.

DNEeKTPUYECKU TOK. YCIOBUSI CYIIECTBOBAHHUS DJIEKTPUUECKOIO TOKA.
WM cTOYHUKM TOCTOSIHHOTO TOKa. JIeWCTBUSA JJIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUECKHUI TOK B )KUJIKOCTSX U T'a3ax.

Onektpuyeckass uenb. Cuia  Toka.  DJEKTPUYECKOE  HAIPSKEHHE.
ConpoTuBiieHHE NPOBOJHUKA. YIEIbHOE CONPOTHUBJIEHUE BellecTBa. 3akoH Oma
o ydactka uend. llocnegoBarenbHoe W mapajieNibHOE — COCIMHEHUE
MPOBOJIHUKOB.

PaGota ® MOIIHOCTH dJIEKTpUYECKOro ToKa. 3akoH Jlxoyns—JleHa.
DneKTpuYecKre ey U MOTPEOUTENH IISKTPUIECKo sHepruu B ObITy. KopoTkoe
3aMBIKaHUE.

[ToctostHHBIE ~ MarHWTHL.  B3anMOAEHCTBHME  TOCTOSHHBIX  MAarHUTOB.
MaruauTtHoe none. MarHutHoe noJie 3eMJId U €r0 3HaA4€HUE IS )KU3HU Ha 3eMIIe.
Omeir  Opcrega. MarauTHoe TMOJ€  BJIEKTPUYECKOro Toka. IlpuMeneHue
AIIEKTPOMArHUTOB B TEXHUKE. [IelicTBME MarHUTHOTO MOJII HA MPOBOJHUK C TOKOM.
DIIEKTPOJABUTATENL TMOCTOSTHHOTO TOKa. VCMONMb30BaHUE 3JIEKTPOJBUTATENECH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. SABnenue snekrpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenua.
DNeKTporeHepaTop. Crioco6bl MOJTYYEHUS ANEKTPUUYECKOU SHEPTHH.
DNEKTPOCTAHIINKM Ha BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTHH.

Hemoncmpauuu.

DJeKTpU3anus Tell.

JIBa pozia 3JIEKTPUUECKUX 3apsS0B U B3aUMOJICUCTBUE 3aPSKECHHBIX TEI.
YCTpOUCTBO U IEUCTBUE NIEKTPOCKOTIA.

DNeKTpoCcTaTHUEeCKast HHAYKIHUS.

3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.

[TpoBOAHUKY U TUDIICKTPUKH.

MoaenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUUYECKOTO TMOJIA.

M cTOYHNKHM TTOCTOSIHHOTO TOKA.

O NOLRAEWDNRE

. JlencTBus DIIEKTPUYECKOTO TOKA.

10.DJIEKTPUYECKHUM TOK B HKUJKOCTH.

11.T"a30Bb1M pa3psa.

12.M3mepeHune CUIIbl TOKA aMIIEPMETPOM.

13.M3mepeHne 2IeKTPUYECKOTO HAIIPSKEHUS BOJIBTMETPOM.
14.PeocTar 1 Mara3uH COIIPOTUBIICHUM.



15.B3auMojielicTBHE OCTOSIHHBIX MAarHUTOB.

16.MonennpoBaHre HEBO3MOXKHOCTH PA3ACICHUS ITOJOCOB MATHUTA.

17 .MozennpoBaHWE MAarHUTHBIX MOJIEA MOCTOSIHHBIX MAarHUTOB.

18.0mbIT Dpcrena.

19.MarHuTHOE 1oj€ TOKa. DJIEKTPOMArHHUT.

20./lelicTBME MarHUTHOTO MOJISI HA IPOBOJHUK C TOKOM.

21.OneKTpoABUTraTENb TOCTOSIHHOTO TOKA.

22 .MccnenoBaHue SIBICHUS JIEKTPOMArHUTHON MHIYKLIHH.

23.0OmnbiThl Dapages.

24.3aBUCUMOCTb HaNpaBJCHUS HHIYKIIMOHHOTO TOKa OT YCJIOBUM €ro
BO3HUKHOBEHUS.

25.D71eKTpOTreHePATOP MOCTOSTHHOTO TOKA.

Jlabopamopnvie pabomul u onvimaol.

1. OnpiThl 1O HAOMIONEHUIO DJCKTPU3ALMM TEA HWHAYKIWEH U MpHU
COIIPUKOCHOBEHUH.

2. HccnenoBanue nOEUCTBUA DJIEKTPUYECKOTO IO HA MPOBOJHUKU U

JTIADJICKTPUKHU.

COopka u npoBepka paboThI NEKTPUIECKOM IIEMU MOCTOSHHOTO TOKA.

N3mepenue u peryampoBaHue CUIIbI TOKA.

N3mepenue u peryampoBaHue HaNPSIKEHUS.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKA, WAYLIETO 4YE€PE3 PE3UCTOP, OT

COIIPOTHUBIICHUS PE3UCTOPA U HATIPSKEHUST HA PE3UCTOPE.

7. OnbITHI, JEMOHCTPUPYIOLINE 3aBUCUMOCTb BJIEKTPUYECKOTO
CONIPOTHUBJICHUSI TPOBOJHUKA OT €ro JJIMHBI, IUIOMAJA TOMNEPEYHOTO
CEUYCHHMS U MaTepuala.

8. IIpoBepka mpaBuia CIOXKEHUS HANPSHKEHUM NPU MOCIEAO0BATEIbHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBWwia sl CWIbl TOKA MPU MNapauIEIbHOM COEIUHEHUU
PE3UCTOPOB.

10.0Onpenenenue pabOThI AAEKTPUIECKOTO TOKA, HAYIIETO Yepe3 pEe3UCTOp.

11.0npeneneHue MOITHOCTU  DJICKTPUUECKOIO0 TOKA, BBIJACISEMOM Ha
pe3ucTope.

12.MccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, WIYLIETO YE€pe3 JaMIIOUYKy, OT
HaINpsHKEHUs Ha HEW.

13.0Onpenenenne KII/] narpeBarens.

14.MccnenoBanne MarHUTHOTO B3aUMOJICUCTBHS ITOCTOSIHHBIX MAarHUTOB.

AN A o

15.Mi3ydyeHre MarHMTHOIO IIOJSA  ITOCTOSIHHBIX ~ MAarHUTOB IIPH  UX
00BEIMHEHUU U PA3JICIICHUU.
16.MccnenoBanue qeUCTBUS JJIEKTPUIECKOIO TOKA HA MATHUTHYIO CTPEJIKY.



17.00bITbI, JEMOHCTPUPYIOLIME 3aBUCUMOCTh CHJIBI  B3aUMOJIEUCTBUS
KaTylIKH C TOKOM W MarHuTa OT CHJIbl TOKa W HAIlPaBJICHUS TOKA B
KaTyIIIKeE.

18.M3yueHne NeCTBUSI MArHUTHOTO TOJIS1 HA TPOBOJAHUK C TOKOM.

19.KoHCcTpyrpoBaHUE U U3yuyeHUE PAOOThI DJIEKTPOABUTATEIIS.

20.13mepenne KIII snexkTpoaBUraTeIbHOM YCTaHOBKH.

21.00BITBI MO MCCIEAOBAHUIO SIBJICHUS SJIEKTPOMATHUTHOW WHIYKIIHH:
WCCIICIOBAHUE W3MECHEHWM 3HAYEHHS W HANPABICHHUS HWHIYKIIMOHHOTO
TOKA.

9 KIIACC

Pasznen 8. Mexanuyeckue siBJIeHUsI.

Mexanudeckoe naBmwkeHHE. MarepruanpHas Touka. (Cucrema OTCYéTa.
OTHOCHUTEIBHOCTE MEXAHMYECKOIO JBWKEHUSA. PaBHOMEpPHOE HPSAMOJIMHEHHOE
nBrkeHue. HepaBHoMmepHOe npsiMmonMHENHOE ABMKEeHUE. CpelHssl 1 MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckOpeHHOE mpsiMoOJiMHENHHOEe JBUKeHue. (CBOOOIHOE
nagenue. OnsITel ['amuies.

PaBHOMEpHOE ABMKEHHE MO OKpYXHOCTH. Ilepumon u yactora oOpalleHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpoCTpeMUTENIbHOE YCKOPEHHUE.

[lepBsiii 3ak0H HptoToHa. Bropoii 3akoH Hetotona. Tpernii 3akon HeroToHa.
[IpyHIMT CyNIepIIO3ULUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHus: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUs MOKOs1, APYT'UE BUJIBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpEHHE CBOOOAHOTO
nanenus. JBuwkenue mianer Bokpyr Comuma. IlepBas xkocMmuyeckasi CKOPOCTb.
HesecoMocTh n meperpysku.

PaBHOBecue matepuanbHON TOYKU. AOCOMOTHO TBEPAOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MOMEHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenne mvmynbsca. UMmynbe cuitbl. 3aKOH COXPaHEHHUS
UMITyJbca. PeakTuBHOE ABUKEHHE.

Mexanudeckass pabora W MONTHOCTh. PaboTa CWI TSHKECTH, YNPYTOCTH,
Tperust. CBs3b dHepruu u padbotel. [loTeHnnanbHast SHEprus Tena, MOJHATOro Hajl
MTOBEPXHOCTHIO 3eMJn. [loTeHIManbHas sHeprus cxaTtoi npyxxuHsl. Kunernueckas
sHeprus. TeopemMa 0 KMHETHYECKOW SHEPIMHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPI'UH.

Hemoncmpayuu.

1. HaGnroneHne MEXaHUYECKOTO JBUKEHHS Tejla OTHOCUTENIBHO Pa3HbIX Tell

OTCYETA.
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8.
9.

CpaBHEHHME TyTe W TPAEKTOPUI JBUKEHUS OJHOTO M TOrO XK€ Tena
OTHOCHUTEIBHO PA3HbIX TEJI OTCUETA.

N3mepeHre CKOPOCTH U YCKOPEHUS TPSIMOJIMHEUHOTO JIBUKEHUS.
HccnenoBanre Npu3HAKOB PABHOYCKOPEHHOTO JABUYKEHHUS.

HabGmronenue nBM>XeHHs Tella 0 OKPY>KHOCTH.

Hab6mronenne MexaHMuecKuX SBJICHUM, TPOUCXOISIINX B CUCTEME OTCUETa
«Tenexka» mnpu €€ paBHOMEPHOM U  YCKOPEHHOM JBHMXKEHUU
OTHOCHUTENFHO KaOWHEeTa (PU3UKH.

3aBUCUMOCTh YCKOPEHUSI T€Ja OT MAacChl Teja W JCUCTBYIOIIEH HAa HETO
CHJIBI.

HabGnronenue paBeHcTBa CUIT IIPU B3aUMOJICHCTBUH TET.

M3MmeHeHune Beca Tena pu yCKOPEHHOM JBUKEHUU.

10.Ilepenaya umIryabca py B3auMOJAEHCTBUU TEIL.
11.1IpeoOpa3zoBaHust SHEPTUU [IPU B3AUMOJICHCTBUH TEJI.

12.CoxpaHeHne UMITYJIbCA IIPU HEYTIPYTOM B3aUMOJICUCTBHH.

13.CoxpaHeHue uMITyJibca MpU adCOJIIOTHO YIPYIOM B3aUMOJCHCTBUU.

14.HaOmoieHre peakTUBHOTO JIBHXKECHHUS.
15.CoxpaHeHrne MEXaHUYECKOM SHEPruu Npu CBOOOIHOM Ma/IeHUU.
16.CoxpaHeHHE MEXaHUYECKOW SHEPTUH IIPU ABVKEHUU Tena MO ACHCTBUEM

MPY>KUHBI.

Jlabopamopuvie pabomel u onvimol.

1.

®

KoHcTpynpoBanue TpakTa Juisl pasroHa W JaJbHEHUIIErO0 PaBHOMEPHOTO
JBIDKEHUS MTAPUKA WA TETICHKKH.

OmnpeneneHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WU JIBMIKCHHUS
[IapyKa Mo HaKJIOHHOM TIOCKOCTH.

Omnpenenenrue yCKOPEHHsS Tejla MpPU PABHOYCKOPEHHOM JIBIDKCHHH T10
HAKJIOHHOM TJTIOCKOCTH.

HccnenoBanre 3aBUCHMOCTH TYTH OT BPEMEHH IIPH PABHOYCKOPEHHOM
JIBI>KCHUU 0€3 HaualbHOM CKOPOCTH.

[IpoBepka THUIMOTE3bl: €CIW TPU PABHOYCKOPEHHOM JIBIDKCHHHM 0O€3
HAYaJIbHOW CKOPOCTH IIYTH OTHOCATCS KakK psJ HEYETHBIX YUCEI, TO
COOTBETCTBYIOIIIHUE MPOMEKYTKH BPEMECHH OJMHAKOBEI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPCHHUS CKOJIBKEHUS OT  CHJIBI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenue kodhGUIHEHTA TPEHUS CKOTBKCHUS.

Omnpenenenne KECTKOCTU TPYKUHBI.

Omnpenenenne pabOThl CUIIBI TPEHHS MPU PAaBHOMEPHOM JBMKCHHUH Tela
M0 TOPU30HTAIHON TTOBEPXHOCTH.



10.Onpenenenne padOThl CUJIBI  YIOPYTOCTH HpH NOABEME TIpy3a C
UCIIOJIb30BaHUEM HETOBUKHOTO U TIOJIBUKHOTO OJIOKOB.

11.M3y4yeHune 3aK0Ha COXPAHEHUS SHEPTHMU.

Paznen 9. Mexanuveckue Koj1e0aHus U BOJHBI.

KonebarensHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUM: IEPHO/I,
4yacToTa, aMIUTUTy1a. MaremaTuueckuil U NpyKUHHbIA MasTHUKU. [IpeBpaieHue
DHEPrUu MPH KOJIeOAaTETbHOM JIBH)KEHHH.

3aryxaomue — konebanus.  BpiHyxaeHHole — kojeOanus.  Pesonanc.
Mexanudeckue BosiHbI. CBoiicTBa MexaHWdeckux BojdH. [lpomonbHbie U
nornepeyHble BOJHBI. [[MMHA BOJHBI M CKOPOCTh €€ pacrmpoCTpaHEHUSI.
MexaHudeckue BOJIHBI B TBEPAOM TeJle, CEHCMUYECKUE BOJIHBI.

3Byk. ['poMKOCTh 3ByKa U BbicoTa ToHa. OTpaxkeHue 3Byka. MH(pa3ByKk u
yIIBTPa3BYK.

Jlemoncmpayuu.

1. HabGmonenue koieOGaHWil Ten MOJ JIEHCTBUEM CHIIBI TSXKECTH W CHIIBI
YIOPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabGnronenue BRIHYXAEHHBIX KOJI€OaHU U PE30HAHCA.

PacnpocTpaneHne npo101bHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIN).

Habnrogenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YacTOTHI.

6. AKYyCTUYECKHI PE30HAHC.

Jlabopamopuvie pabomul u onvimaol.

1. Onpenenenve 4YacTOThl M MEpUOJa KOJeOaHUW MaTeMaTHYECKOro
MasiTHUKA.
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2. OmnpezeneHne 4acTOThl U IEpUOJA KOJIeOaHUW MPY>KUHHOTO MAaATHHKA.
3. HccnenoBanue 3aBUCUMOCTH NEpHOJa KOJeOaHUH MOJBEIICHHOIO K HUTH
rpy3a OT JJIMHBI HUTH.
4. WccnenoBaHue 3aBUCUMOCTH NIEPUOA KOJICOaHUN MPYKUHHOTO MasiTHUKA
OT Macchl Tpy3a.
5. IIpoBepka HE3aBUCUMOCTH MepHoJia KoieOaHui Ipy3a, MOJBEIIEHHOIO K
HUTH, OT MacChl Ipys3a.
6. OnbIThI, JIEMOHCTPUPYIOUIME  3aBUCUMOCTb  Iepuoja  KoseOaHui
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.
7. U3mepenue yCKOpeHHst CBOOOHOTO MaeHHUS.
Paznen 10. D1eKTpOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.
DJIEKTPOMarHuTHOE  TOJIE.  OJJEKTPOMarHuTHble  BOJIHBL.  CBOMCTBa
ANEKTPOMAarHUTHBIX BOJH. [llkana »jeKkTpoMarHUTHBIX BOJIH. Kcmonb3oBaHue
AJIEKTPOMATrHUTHBIX BOJIH JIJISl COTOBOM CBS3H.



OnexTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BONHOBBIE CBOWCTBa
CBETA.

Hemoncmpauuu.

1. CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BoysHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimaul.

1. M3yueHune CBOWMCTB 3JICKTPOMArHUTHBIX BOJH C MOMOIIBbI0 MOOWIIBHOTO

TenedoHa.

Pa3znen 11. CBeToBbI€ SIBJICHHS.

JlyueBas  moxmenp  cBera.  HMcrounuku ~— cBera.  [IpsMosmHerHOe
pacnpoctpanenue cBera. 3atMeHus: Connia u Jlynsl. Otpaxkenne cera. [lnockoe
3epKajo. 3aKOH OTPAXKEHUS CBETA.

[Ipenomnenue cBera. 3akOoH IpenomieHuss cBera. llomHoe BHyTpeHHee
OTpaxkeHHEe cBeTa. lIcronb30BaHME TOJHOIO BHYTPEHHETO OTpPaKCHHUS B
ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xom nydeit B JnmH3e. OnrTuyeckas cucrtema (oToanmnapara,
MUKpOCKONIa M Tejieckona. ['ma3 kak omnrTuueckas cuctema. binM3opykocTh U
JAIbHO30PKOCTh.

Paznoxenue Oemoro cBera B crekTp. Onbitel HptoTona. CroxkeHue
CIEKTPAJIbHBIX LBETOB. J{Hciepcus cBeTa.

Hemoncmpauuu.

[IpssmonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tony4yenue n300pakeHUH B TMIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[IpenomiieHue cBera.

OnTuyecKuil CBETOBO/I.

Xon ydei B coOuparoreit JImHse.

XO0J Iy4yer B pacCenBAIOIIEH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

. Ilpunuun geiictBug poroannapara, MUKpOCKOIIA U TEIECKOMA.
10.Moaens rasa.

O NOLRAEWNRE

11.Pa3noxxenue 6e10ro cBeTa B CIIEKTP.

12.Tlomydenne Oeoro cBeTa MpHU CI0KEHUU CBETA PA3HBIX IIBETOB.

Jlabopamopuwie pabomul u onvimaol.

1. HccnenoBanre 3aBUCHUMOCTH yTIJIa OTPaKEHHS CBETOBOTO Jiyda OT yIJia
najIeHusl.

2. V3ydeHue xapakTepUCTUK U300pakeHUs NMpeIMeTa B TNIOCKOM 3epKajle.

3. HccnenoBanue 3aBUCMMOCTH yTJia MPEJIOMIIEHUSI CBETOBOIO JIyda OT yria
MaJICHUs Ha TPAHUIIE «BO3yX—CTEKIIOM.



4. TlonmyueHnue M300paKEHHI C TIOMOIIBIO COOMPAIOIIEH JIMH3HI.

5. Onpenenenne (HOKyCHOTO PacCTOSHUS M ONTHYECKOW CHIIBI COOHMparoeit
JIMH3BI.

6. OINBITHI 10 PA3IOKEHUIO OEIOr0 CBETA B CHEKTP.

7. OnbIThl IO BOCHPUSATHIO IIBETA MPEAMETOB IpPH UX HAOJIOJCHUM 4Yepes3
[[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBanroBble AIBJICeHHUS.

OmnbiTel Pezepdopaa u mimanerapHas mozens aroma. Mogens aroma bopa.
Hcnyckanue u NornioueHre ceera aroMoM. KBaHThI. JIMHENYaThle CIIEKTPBI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHus. CTpoeHHe aTOMHOTO
anpa. HykionHas wmoxpens artomHoro snpa. M3otombl. PannoakTuBHBIE
npespaiuenus. [lepuoa nomypacnaga aTOMHBIX sJIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUS 3apAI0BOTO M MAaCCOBOIO YHCEIL.
OHeprusi CBsI3M aTOMHBIX saep. CBs3b MAacChl W JHEpruu. Peakumm cuHTE3a U
nenenus saep. crounnku s3ueprun CosHIa U 3BE3 .

SAnepnas sHepretvka. JeWCTBUS paguOAKTUBHBIX HW3JIYYEHUH HA >KUBBIC
OpraHU3MBbl.

Hemoncmpauuu.

CrexTpbl U3Ty4YEeHUS U MOTJIOIEHUS.
CnexTpsl pa3Iu4yHbIX a30B.

CnekTp Bogopo/a.

Hab6mronenue TpekoB B kamepe Bunbcona.
PaboTta cuérunka HOHU3UPYIOLINX U3ITYyYEHUH.

ok wnNE

Peructpanus u3mydeHus MPUPOIHBIX MUHEPAIOB U MPOTYKTOB.

Jlabopamopuwie pabomul u onvimel.

1. HaGmroneHue CIUTONIHBIX U TUHEHYAThIX CIIEKTPOB M3TYUCHUS.

2. UccnepoBanue TPEKOB: M3MEPEHHE DHEPTUU YACTHUIBI MO TOPMO3HOMY

nytH (1o dpoTtorpadusim).

3. U3mepenue pagnoakTHBHOTO (poHA.

IHoBTOpPHUTEIBLHO-00001HAO NI MOAYJIb.

[ToBTOpHUTENHEHO-0000MAIOIINN MOAYJTh TIPEAHA3HAYCH JIJII CHCTEMAaTH3aIu!
n  0000meHWS MPEIAMETHOrO  COACPKAHUS HM  ONbITAa  JACATCIBbHOCTH,
MPUOOPETEHHOTO MPU MU3YUYCHUH BCETO Kypca (PU3HKH, a TAKXKE JJI MMOATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMEHy I0 (H3uKe I 0O0ydaromuxcs,
BBIOPABIIIKX ATOT y4EOHBIN MpeMerT.

[Tpu M3y4eHUM TAaHHOTO MOJIYJISA PEaTU3yIOTCS U CHCTEMATH3UPYIOTCS BHUIBI
NeSATEeTLHOCTH, HA OCHOBE KOTOPBIX 00€CTICUMBACTCS JOCTIKEHUE MPEAMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  o0yudeHus, GopMupyeTcs
€CTECTBEHHOHAyYHAass TPAaMOTHOCTh. OCBOCHHE HAayYHBIX METOOB HCCJICAOBAHMS



SBIICHUN TPHUPOABI U TEXHHUKHU, OBJIAJECHHUE YMEHHUAMH OOBICHITH (PU3HUECKUE
ABJICHUS, NPUMEHs [OJy4eHHBbIE 3HAHWs, pemarb 3aJadyd, B TOM YHCIIE
KA4E€CTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMINATBHO IEATEIBHOCTHBIM XapaKTep NAaHHOIO pasjelia peaau3yercs
3a cuér TOro, 4yTo OOyyaroluecs BBIIOJHAIOT 3aJaHusl, B KOTOPBIX UM
IIPENJIaracTCs:

Ha OCHOBE IIOJIyYEHHBIX 3HAHUI pacro3HaBaTh M HAyYHO OOBSCHATH
(duznyeckue SBICHUS B OKPYKAIOLIEH IPUPOE U TOBCEIHEBHOM KU3HH;

UCIIOJIb30BaTh HAy4YHbIE METO/Ibl UCCIIEN0BaHUS (PU3UUECKUX SBJICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTE3 U MTOIYYEHHS TEOPETUUECKUX BBIBOJOB;

OOBSICHATH Hay4YHbIE OCHOBBI HAmOOJIe€e BAXKHBIX JIOCTHKEHUH COBPEMEHHBIX
TE€XHOJIOTUI, HAIIPUMED, IPAKTUYECKOTO UCIIOJIb30BAHUS PA3JIUYHBIX HICTOYHUKOB
OHEPIMU Ha OCHOBE 3aKOHA IIPEBPALLECHUS U COXPAHEHMs BCEX U3BECTHBIX BUJIOB
DHEPI'UH.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOTPAMMBI 11O ®PU3UKE HA

YPOBHE

OCHOBHOT O OBIIIET'O OBPA3OBAHMUSA

N3yuenune GpU3MKU Ha ypOBHE OCHOBHOI'O OOIIET0 00pa30BaHMsl HAIIPABICHO Ha TOCTUKEHUE

JIMYHOCTHBIX, MCTAIIPCAMCTHBIX U ITPCAMCTHBIX O6p3.30BaTCJ'II>HI>IX PE3YyIILTATOB.

B pesynbrate wu3ydeHuss (PU3MKK Ha YPOBHE OCHOBHOTO o0OIero oOpa3oBaHUs Yy

oOyuarorierocst 0yayT cOpMUPOBaAHBI CIAEAYIOIINE TUYHOCTHBIE PE3YJIbTAThI B YACTH:

1) naTpUOTHYECKOT0 BOCIIMTAHUS:

— MPOsSIBIICHUE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOW (huU3MUECKOn
HayKU;

— LIEHHOCTHOE OTHOIICHHUE K IOCTHXKEHUSIM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpamaaHCKOro ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

— FOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYXJICHHH OOIIECTBEHHO 3HAYMMBIX M ITUYECKUX
po0seM, CBS3aHHBIX C MPAKTUUYECKUM MTPUMEHEHUEM JOCTHKEHUN (DU3UKY;

— OCO3HAHHME BAXXHOCTU MOPATbHO-3TUYECKUX MTPUHIIUIOB B ACATEILHOCTH YUYEHOTO;

3) 3cTEeTH4eCKOTr0 BOCIIUTAHUSA:

— BOCHPUSTHE ICTETUYECKUX KA4eCTB (PU3NUYECKONW HAyKH: €€ TapMOHUYHOTO MOCTPOCHHS,
CTPOrOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOTO IMO3HAHUA:

— OCO3HAHME IEHHOCTU (PU3MYECKON HAyKH KaK MOIIHOTO WHCTPYMEHTa IMO3HAHHUS MUPA,
OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaKHEUIIIEW COCTABIISIOUIEN KYJIBTYPHI;

— pa3BUTHE HAYYHOMU JTH0003HATEILHOCTH, MHTEPECA K MCCIIEA0BATEIBLCKON A TEIbHOCTH;

5) dopmupoBaHus KyJbTYPHI 310POBbSl H 3MOIHOHAJIBHOT0 0JIATONOJIy YU

— OCO3HaHHE IIEHHOCTH 0e30MacHOro 00pasa *U3HU B COBPEMEHHOM TEXHOJIOTMYECKOM MUPE,
BaYKHOCTH MPaBHJI 0€30MaCHOTO MOBEACHUS Ha TPAHCIOPTE, HAa JOPOTaX, C DJIEKTPUUECKUM U
TETJIOBBIM 000PYI0BAHUEM B JIOMAITHUX YCIOBHSIX;

— chOpMUPOBAHHOCTh HaBbIKa pedIEKCUH, MPU3HAHUE CBOETO MpaBa Ha OUIMOKY M TaKOTO K€
npaBa y Ipyroro 4ejioBeKa;

6) Tpy10BOI0 BOCIIMTAHMS:

— aKTUBHOE yYacTHE B PEIICHUM MPAKTHYECKUX 3a1ad (B paMKax CeMbH, 00pa3oBaTEIbHOU
OpraHu3aIlH, TOPOJIa, Kpasi) TEXHOJIOTHYECKOW U COIMAIbHON HAMpPaBIIEHHOCTH, TPEOYIOIINX
B TOM 4YHclie U GU3NUECKUX 3HAHUM;

— UHTEPEC K MPAKTUIECKOMY U3yUCHUIO MPOodhecCuid, CBI3aHHBIX C (PU3UKOMH;

7) 3K0JIOrH4eCKOro BOCIIMTAHMSA

— OpHEHTalMs Ha NpUMeHEeHHe (U3UWYECKUX 3HAHWM Ui penieHus 3a1ad B 00JacTu
OKpY>Karollel Cpefibl, MIAHUPOBAHUS MOCTYIIKOB M OLICHKHA UX BO3MOKHBIX MOCIEICTBUI IS
OKPY’KarOUIEH CPEIbI;



® — OCO3HAHUE IJI00ATBHOIO XapaKTepa SKOJOTUYECKUX POOJIEM U IMyTeH UX pelIeHUS;

e 8)agmanTanuy K U3MEHSIOIMMCS YCJIOBUAM COUMAJIBLHON M NPUPOAHOI Cpe/bl:

® — TMOTPeOHOCTh BO B3aUMOJCHCTBUM TPU BBIIOJIHEHUH MCCIEIOBAHUNA U TMPOEKTOB
(bu3MYecKoil HaNPaBIEHHOCTH, OTKPHITOCTh ONBITY U 3HAHUSIM JIPYTHUX;

® — [OBBIIICHUE YPOBHS CBOCH KOMIETEHTHOCTH Yepe3 MPAKTUUECKYIO ACSTEIbHOCTD;

e — noTpeOHOCT, B (OPMUPOBAHUM HOBBIX 3HAHUW, B TOM 4HCIe (POopMyIupoBaTh HACH,
MOHSTHS, TUIIOTE3bI O PUBNYECKUX OOBEKTAX U SBJICHUSX;

® — OCO3HaHUE JACPUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00JaCTH (PUBUKHU;

® — [JJAHUPOBAHHE CBOETO PA3BUTHS B IPUOOPETEHUU HOBBIX (PM3UUECKUX 3HAHUM;

® — CTPEMJICHHE AaHAIM3UPOBATH U BBIABIIATH B3aUMOCBSI3U MPUPOJIbI, OOIIECTBA U YIKOHOMUKH,
B TOM YHCJIE C MCTIOJIb30BaHNEM (DU3UUCCKUX 3HAHUH;

® — OIEHKAa CBOMX JEHCTBUU C YYETOM BIHSHUA Ha OKPYKAIOUIYIO CPEAY, BO3MOYKHBIX
IJI00JIBHBIX MOCTIEACTBUH.

METAIIPEJMETHBIE PE3YJIBTATBI

B pe3ynbraTe ocBOeHUS MporpamMMsbl o (GU3MKE Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHuUs
y

obyuarormerocss OyayT chOpMUPOBaHbI MeTampeaMeTHbIE Pe3yJbTAaThl, BKIIOYAIOIINE
IMO3HaBaTEIbHBIC

YHUBEpCAJIbHbIE YyueOHbIE JCHCTBHUS, KOMMYHHKATHUBHBIE YHHUBEpPCAIbHbIC Y4YCOHBIC
JICUCTBUS,

peryJIATHBHBIC YHUBEPCAIIbHBIC YUeOHBIC IEHCTBUSI.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIC YUeOHbIE [1eiiCTBUSA

ba3zoBble 1ornyeckue AecTBUA:

® BBISBIIATH U XapaKTEPU30BATh CYIIECTBEHHBIC TPU3HAKN OOBEKTOB (SIBICHUN);

® YCTaHaBJIMBAThH CYIIECTBECHHBIN MPU3HAK KIacCU(UKAIIMU, OCHOBAHUSA Il 0000IEeHUS U
CpaBHEHUS;

® BBIABIIATh 3aKOHOMEPHOCTH M TPOTHBOPEYHS B paccMaTpUBaeMbIX (pakTax, JaHHBIX H
HAOJTFOICHUSX, OTHOCSIINXCS K (PU3NUCCKUM SBIICHHSM;

® BBISABIIATh NPUYUHHO-CIICACTBEHHBIC CBS3M TPH HM3yYCHHH (PU3NYSCKHUX SBIICHUHA U
IIPOIIECCOB, JeNaTh BBIBOJBI C HCIOJB30BAaHUEM JEAYKTHUBHBIX M HWHIYKTHBHBIX
YMO3aKIJIFOUCHHM, BBIJIBUTATh TUIIOTE3bI O B3AaUMOCBSI3AX (DM3MUYECCKUX BEIIMUNH;

® CaMOCTOSITEJIbHO BBIOUpATh CIOCO0 pemieHus yuyeOHoW (u3mveckoil 3amaun (CpaBHEHUE
HECKOJBKMX BapUAHTOB pEIICHUS, BBHIOOp HamOoJiee MOAXOMAAIIET0 C YYETOM
CaMOCTOSITEIIHO BBIJICJICHHBIX KPUTEPHEB).



ba3oBble ucciaenoBarebCcKue 1eiCTBUA:
HCIIOJIb30BaTh BOMPOCHI KaK UCCIEA0BATEIbCKUI MHCTPYMEHT MTO3HAHUS;
MIPOBOJIUTH TI0 CAMOCTOSATEILHO COCTaBJICHHOMY TUIAHY OIIBIT, HECIOXKHBIN (pr3ndecKkuii
AKCIIEPUMEHT, HEOOJIBITIOE HCCIeOBAaHNE (PU3UUECKOTO SIBJICHUS;
OIICHWBATh Ha MPUMEHHMOCTh M JIOCTOBEPHOCTH HMH(OPMAIUIO, TOJYUYCHHYIO B XOJE
UCCJIeIOBAHUSI WJIM DKCTIEPUMEHTA;
CaMOCTOSTENBbHO (POpMyIMpPOBaTH 00OOIIEHUS U BBIBOABI MO pe3yJbTaTaM MPOBEIEHHOTO
HAOJIIOICHMS, OTIBITA, UCCIICAOBAHMS;
IPOTHO3UPOBATh BO3MOKHOE JajbHeiIlIee pa3BuTHE (U3MUECKUX MPOLECCOB, a TaKkKe
BBIJIBUTATh MPEIIOJIOKEHUS 00 UX Pa3BUTUHU B HOBBIX YCIOBUSIX U KOHTEKCTAaX.

Pabora c unpopmanueii:
MPUMEHSATh PA3IUYHBIE METOJbl, MHCTPYMEHTHI W 3alpochl NpPHU TMOUCKE U OTOOpe
MH(}OpMaUU WIH JAHHBIX ¢ YYETOM IPEII0KEHHON yueOHOM (pU3nYecKor 3a/1auu;
aHAJIN3UPOBaTh, CUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH WHOOPMAIUIO Pa3IAYHBIX
BUJIOB U ()OPM TPEACTABICHHUS;
CaMOCTOSATENIbHO BBIOMpATh ONTUMANIbHYIO (OpPMY TpeacTaBlieHus HHPOpMaAIUU U
WUTIOCTPUPOBATh pEIIacMbIe 3a/lauyd  HECIIOKHBIMM CXEMaMH, JuarpaMmamMH, WHOMN
rpaduKoi 1 UX KOMOMHAIIUSIMHU.
KoMMyHHKAaTHBHBIE YHHBEpPCAJbHbIE YUeOHbIe TeHCTBUA:
B XOl€ OOCYXJeHusi y4eOHOro Marepuana, pe3yJbTaToB JIa0OpaTOpHBIX padoT u
IPOEKTOB 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCYKJIaeMOW TEMbl M BBICKA3bIBATh UJIEH,
HaIleJICHHBIC HA PEIICHUE 3a/1a4d U TIOIJIepKaHue 0J1aroxKenaTeIbHOCTH OOIICHUS;
COTIOCTABISATH CBOM CYXJACHUS C CYXJIEHUSIMHU JPYTUX YYaCTHUKOB JHAJIOra,
0OHapyUBaTh PA3IUYUE U CXOJICTBO MO3UIUN;
BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX M TUCHMEHHBIX TEKCTaX;
NyOJIMYHO  MPEACTABIATh  PE3yJbTaThl  BBIMNOJHEHHOTO  (DU3UYECKOTO  OMbITa
(dKCTIepUMEHTa, UCCIIEAOBAHUS, POEKTA);
MOHUMAaTh ¥ MCIOJIB30BaTh MPEUMYIIECTBA KOMAaHIHON ¥ MHAUBUAYAJIHLHON pabOThl MPHU
pEIICHN KOHKPETHOM (PU3nYecKoi mpoOIeMbl;
OpUHUMATh II€JIM  COBMECTHOM JESTEIbHOCTH, OPraHU30BHIBATH JEHUCTBUA 1O €&
JOCTIKEHUIO: PACTIPeNIesTh POJU, OOCYXIaTh MPOIECChl U PE3yIbTaThl COBMECTHOM
paboThl, 0000111aTh MHEHHUS HECKOIBKHX JIIOJICH;
BBITIOJTHATH CBOKO 4acTh pabOThl, JOCTHTash KauyeCTBEHHOTO pe3ysbTaTa IO CBOEMY
HaIPaBJICHUIO U KOOPAUHUPYSI CBOU JACHCTBUS C APYTUMU YieHAMU KOMaH/IbI,
OIICHUBATh KaUYe€CTBO CBOErO BKJIAJa B OOIIUH MPOAYKT MO KPUTEPHUIM, CAMOCTOSITEILHO
c(hOpMYTUPOBAHHBIM YIaCTHHUKAMHU B3aUMOJICHCTBHUS.

PeryiasiTuBHbIC YyHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBUS



Camoopranusanus:

BBISIBJISITH ITPOOJIEMBI B KU3HEHHBIX U yUEOHBIX CUTYalUAX, TPEOYIOIIMX JJIsl pELICHMUS
(pu3nyecKux 3HAHUM;
OpUEHTHUPOBAThCA B PA3NIMYHBIX MOAXOAAX NPHUHATHS peleHudl (MHIWBHUIYaIbHOE,
MPUHATHUE PEILICHU B TPYIIE, IPUHATHE PEIIEHUN TPYIIION);
CaMOCTOSITENIbHO COCTaBIIATh QJITOPUTM peIIeHUS (PU3MUYECKOW 3a7aud WM IJIaHa
UCCIENIOBAHUS C YYETOM HMEIOIIHUXCA PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEW,
apryMEHTHPOBATh MPEIaracMble BApUAHThI PEILICHUH;
7es1aTh BbIOOp U OpaTh OTBETCTBEHHOCTD 32 PEILIECHUE.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJICKT:
JaBaTh aJIEKBaTHYIO OLIEHKY CUTYyalluu U Mpejiarath 1iaH €€ N3MEHEHNUS,
OOBACHATH MPUUHMHBI JOCTUXKEHUS (HEIOCTHKEHUS) pe3yIbTaTOB JIEATEIbHOCTH, JaBaTh
OLICHKY MPUOOPETEHHOMY OIIBITY;
BHOCUTH KOPPEKTHUBBI B JESITEIBHOCTh (B TOM YHCI€ B XOJ BBINOJHEHUS (DPU3NYECKOTO
UCCJENIOBAHMUSI WM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, HW3MEHUBILIUXCS
CUTyallul, yCTAaHOBJIEHHBIX OIIMOOK, BOSHUKIINX TPYAHOCTEH;
OLICHMBATh COOTBETCTBUE PE3YJIbTaTa LEJIH U YCIOBHSIM;
CTaBUTh C€0s1 Ha MECTO JAPYroro 4ejoBeKa B XOJE CHOpa WM JUCKYCCHH Ha HAYUYHYIO
TEMY, [IOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY IPYroro;
MpU3HaBaThb CBOE MpaBO Ha OIIMOKY TMpU pemieHud (U3UYECKUX 3aJad WIH B
YTBEPKJICHUSIX HAa HAyYHbIE TEMBI U TAKOE K€ MPaBO JPYroro.

HHPEAMETHBIE PE3YJ/IBTATDBI

K kxoHiy oOyueHuss B 7 kjiacce NpeAMETHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE IOJIKHBI
oTpaxaTh C(HOPMUPOBAHHOCTh y 00YYAIOIUXCS YMEHUI:

UCIIONb30BaTh  MOHATHSA: (U3MYECKME U XHMHYECKUE SIBJICHMS, HaOJIOJCHHUE,
AKCIIEPUMEHT, MOJENb, TUIOTE3a, €AUHUIBI (PU3NYECKUX BEIUYHMH, aTOM, MOJEKYJa,
arperatHble COCTOSIHMSI BellecTBa (TBEpHOE, KUIKOE, ra3000pa3HOE), MEXaHHYECKOe
IBWKEHHE  (paBHOMEpPHOE,  HEpaBHOMEpPHOE,  MPSMOJMHENWHOE),  TpaeKTopus,
paBHOACHCTByIOIas cuia, nedopmarus (ymnpyras, IUIacTHYECKas), HEBECOMOCTD,
COOONIAOIINECS COCYbL;

paznmuuath siBieHus (Aud@y3us, TEmIoBoe NBUKEHUE YaCTHIl BEIECTBA, PAaBHOMEPHOE
JBUKEHUE, HEPAaBHOMEPHOE [IBM)KEHHME, WMHEpLHUs, B3aUMOJCHCTBUE TeJ, PaBHOBECHE
TBEPJIBIX TEJ C 3aKPEIUIEHHOM OChIO BpAIllCHMs, Niepeaadya AaBJICHUsS TBEPABIMU TEIaMU,
KUAKOCTIMH H Ta3aMu, arMoc(epHOe [aBlieHWe, IUIaBaHWE TeJ, TMPEeBpPAICHUS
MEXaHUYECKOW PHEPruM) MO OMUCAHUIO MX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SBJICHUE;



pacrno3HaBaTh MPOSIBICHUE M3YYCHHBIX (DU3MUECKUX SIBJICHUM B OKPYXKAIOLIEM MHpE, B
TOM uucie (U3NYECKUE SBICHUS B TMPUPOJE: MPUMEPHI JABIKEHUS C Pa3IUYHBIMU
CKOpPOCTSIMM B KMBOM W HEXUBOW IPHUPOAE, NEUCTBHE CHIIBI TPEHUS B INPUPOAEC M
TEXHHKE, BIUSIHAE aTMOC(EPHOTO aBICHUS Ha )KUBON OPraHU3M, IJIaBaHUE PHIO, phlyaru
B TEJIE YeJIOBEKa, MPU ATOM IMEPEBOAUTH MPAKTHUECKYIO 3a7ady B Y4EOHYIO, BBIICIATH
CYILIECTBEHHbIE CBOMCTBA (ITPU3HAKK) (PU3NUECKUX SBICHUN;

OTHCHIBAaTh M3yYEHHBIC CBOMCTBA TeNl U (PU3UUYECKUE SBICHHS, UCIONB3Ys (DU3MUECKHE
BEJIMYMHBI (Macca, 00BEM, IUIOTHOCTh BEIIECTBA, BpPEMsA, IYTh, CKOPOCTb, CpPEIHSA
CKOPOCTb, CHJIa YIIPYTOCTH, CUJIA TSUKECTH, BEC TEJa, CHUJIa TPEHUs, JaBieHUE (TBEPIOTO
Tena, KUJAKOCTH, Ta3a), BEITAIIKUBAIOINIAS CUila, MEXaHU4ecKasi paboTa, MOIIHOCTb, IJIEYO
CUJIbI, MOMEHT CHJIbI, KOO(DPUITMEHT MOJE3HOrO JEHCTBUS MEXaHU3MOB, KHHETUYECKAs U
NOTEHIMANbHAS HHEPIUsi), NpU ONMUCAHUM NPABWIBHO TPAKTOBATH (PU3UYECKUN CMBICI
HCIIOJIb3YEMbIX BEJIMYMH, UX 0003HAYEHUS U €IUHULBI (PU3MUYECKUX BEJIMYUH, HAXOJUTh
(opMybl, CBA3BIBAIOUIME JaHHYIO (DU3UYECKYI0 BEIUYHMHY C JAPYTMMH BEJIMYMHAMU,
CTPOUTH IPAPUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH;

XapaKTepU30BaTh CBOWCTBA Tel, (PU3HUECKUE SBJICHUS U MPOLECCHI, UCIOIb3Ysl MpaBuia
CJIOKEHMs CWJI (BJIOJIb OJHOM mpsiMoil), 3akoH I'yka, 3akoH Ilackans, 3akoH Apxumena,
MPaBUJIO PaBHOBECHS pbryara (0JI0Ka), «30JI0TO€ MTPABUIIO» MEXaHUKH, 3aKOH COXPaHCHUS
MEXaHUYECKON SHEpPruH, NpH HSTOM JaBaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHa U
3aIIMChIBATh €70 MAaTEMATUYECKOE BBIPAKEHHUE;

OOBACHATH (PU3UUECKUE SIBICHHUS, IPOLIECCH] U CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTYallMil MPAaKTUKOOPUEHTUPOBAHHOIO XapaKTEPA: BBIABIIATH NPUYUHHO-CIIEACTBEHHBIC
CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 JIOTMYECKHX IIAroB C OMOpod Ha 1—2 M3y4YeHHBIX
CBOMCTBA (DU3UYECKHUX SIBJICHUH, PU3NYECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiath pacy€THble 3amauyd B 1—2 JeHCTBHSA, HCIOJB3Ys 3aKOHbI U (HOPMYJIBI,
CBA3BIBAIOIIME (PU3MUECKUE BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBHS 3aJa4yM 3alUChIBaTh
KpaTKO€ YCIOBUE, MOJCTaBIATh (PU3UUYECKHE BEIUYMHBI B (OPMYJIBl M MPOBOAUTH
pacuéThl, HAXOIUTh CIIPABOYHBIC JaHHbIE, HEOOXOIUMBIE JIJISl PEILIEHUS 3a]1a4, OLIEHUBATh
PEATUCTUYHOCTD NMOJyYeHHON (PU3NYECKOI BETUYHHBI;

pacno3HaBaTh MPoOJIEMbI, KOTOPbIE MOKHO PEIIUTh MPU MOMOIIM (PU3UUYECKUX METOJIOB,
B ONHCAHWM WCCIEAOBAHMS BBIICIATh MPOBEPSEMOE MPEANON0KEeHHE (THIOTE3Y),
pa3ianyaTh W HUHTEPIPETHUPOBATH MOJYUYEHHBIM pe3ylbTaT, HAXOJUTh OIIMOKH B XOJI€
OMbITA, JIEJIaTh BBIBOJBI 1O €TI0 PE3yJIbTaTaM;

MIPOBOAMTD OMBITHI 110 HAOTIOACHUIO (PU3NUECKUX SABJICHUHN WIH (PU3UUECKUX CBOMCTB TEIN:
(GopMynupoBaTh  IpOBepsieMble  MPENOJOXKEHUs,  CcoOMpaTh  YCTaHOBKY U3
NPEAJIOKEHHOT0 000PYI0BaHHUs, 3aMUCHIBATH X0/ ONBITa U (POPMYITUPOBATH BHIBOJIBI;
BBINIOJIHATDh TPSIMbIE U3MEPEHUsI PACCTOSHMS, BPEMEHHU, MacChl Tejla, 00bEMa, CUJIBI U
TEMIIEpaTypbl C HCIOJIb30BAHUEM AHAJOTOBBIX U LU(PPOBBIX MPUOOPOB, 3aMUCHIBATH
MOKa3aHusi IPUOOPOB € YIETOM 3aJIaHHON aOCOTIOTHOM MOTPEIIHOCTH U3MEPEHNU;



MPOBOANTH MCCIEAOBAHUE 3aBHUCHMOCTH OJHOM (PU3NYECKOM BEIWYMHBI OT APYTroM ¢
WCIIOJIb30BAaHUEM TMPSAMBIX H3MEPEHUH (3aBUCUMOCTH IYTH PABHOMEPHO JBHXKYLIETOCs
T€Ja OT BPEMEHMU ABWKEHUS TE€Ja, CUJIbl TPEHHUS CKOJBXEHHUS OT Beca Teja, KayecTBa
00paOOTKM TIOBEPXHOCTEH TE€m ¥ HE3aBUCUMOCTH CHJIBI TPEHUS OT IUJIOU[aJU
CONPUKOCHOBEHHMSI TEJ, CWIbl YIPYTOCTH OT YJJIMHEHUS MNPY>KWHBI, BBITAJIKUBAIOLIEH
CWiIbl OT O00bEMa MOrpYXKEHHOM YacTH Tela M OT IUIOTHOCTU JKUIKOCTH, €€
HE3aBHCUMOCTH OT IUIOTHOCTH TeJia, OT TIIyOUHBI, HA KOTOPYIO MOTPYKEHO TEJI0, YCIOBHIA
IJIaBaHUA TEN, YCIOBUW PABHOBECHUS pbluara M OJOKOB), y4aCTBOBATH B IJIAHUPOBAHHUU
y4eOHOr0 HCCIIEJOBaHMsI, COOMpPATh YCTAHOBKY U BBINOJHATh H3MEPEHUS, CIELys
OPEUIOKEHHOMY  IUIaHy, (PUKCHUpOBaTh peE3yJbTaThl IOJYYEHHOH 3aBUCHUMOCTH
(u3nYeCKuX BEJIMYMH B BUJE MPEAJIOKEHHBIX TaOIUL U TpadUKOB, J1€1aTh BBIBOJBI IO
pe3ynbTaTam HCCIIEIOBAHUS;

MPOBOJIUTh KOCBEHHBIE H3MEPEHUS (PU3NYECKUX BEIMYMH (IUIOTHOCTh BEIIECTBA
KUAKOCTH U TBEPIOrO TeNa, CHUJIA TPEHUS CKOJIBKEHHS, JaBICHHE BO3yXa,
BBITAJIKUBAIOIIAs CUJIA, JCHCTBYIONIAs HAa MOTPYKEHHOE B JKUJIKOCTh TENO, KOAP(PUIIUEHT
IOJIE3HOTO JEHCTBUS MPOCThIX MEXAHU3MOB), CIEAYS MPEAIOKEHHON MHCTPYKLUU: NPU
BBIIIOJIHEHUH HW3MEPEHH COOMpaTh HKCIEPUMEHTAIbHYI0 YCTAHOBKY M BBIUUCISATH
3HAYEHUE MCKOMOI BEJIMYHUHBI;

coOnoaTh IpaBuia TEXHUKM O€30MacHOCTH Mpu  paboTe ¢ JadOpaTOPHBIM
000py10BaHUEM;

yKa3bIBaTh IPUHLUIIBI JEHCTBUS TPUOOPOB U TEXHUYECKUX YCTPOICTB: BECHI, TEPMOMETD,
JMHAMOMETp, COOOIIAOIIMECS COCYIbl, OapOMETp, pblyar, MOJBUKHBIA U HETOABUKHBIN
010K, HAKJIOHHAS TNIOCKOCTE;

XapaKTepHU30BaTh MPUHLHUIIBI JEHCTBUS U3YUEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOIMCTB
C OMOpoil Ha WX ONucaHus (B TOM YHUCJE: MOIIIMITHUKH, YCTPOHCTBO BOAOIPOBOJA,
TUAPABINYECKUA TIPECC, MAHOMETpP, BBICOTOMEpP, NOPIIHEBOM HACOC, AapeoMETp),
UCIIOJIb3YSI 3HAHMUSI O CBOMCTBaxX (DM3MYECKUX SBICHUN W HEOOXOIUMBbIC (U3UUECKUE
3aKOHBI U 3aKOHOMEPHOCTH;

MPUBOANTH MpPUMEpPHl (HAXOAUTh HMHPOPMALMIO O MpUMEpax) MNPAKTHUYECKOTO
UCIIONb30BaHUsl (U3MYECKUX 3HAHU B TIOBCEJHEBHOM JKU3HU [JJs1 oOOecredeHus
0e30macHOCTH MpU  OOpallleHMH ¢ MNpudopaMH M TEXHUYECKHMMH YCTpOMCTBaMH,
COXPAHEHUS 370POBbs U COOJIIOJICHUSI HOPM SKOJIOTUYECKOTO MOBEACHUS B OKpYXKaloIIei
cpexne;

OCYIIECTBIISATH OTOOp HMCTOYHHKOB HHGpopManuu B HTepHETE B COOTBETCTBHM C
3a/IaHHBIM TIOMCKOBBIM 3alPOCOM, Ha OCHOBE MMEIOIIMXCS 3HAHUA W MYTEM CPaBHEHUS
Pa3IMYHBIX MCTOYHUKOB BBIAETATH MHGOPMALIMIO, KOTOPAsl SBISETCS MPOTUBOPEUUBOM
WM MOXET ObITh HEZJOCTOBEPHOI;

MCIIOJIb30BaTh NPU BHINOJHEHUH Y4YEOHBIX 3aJlaHuil HAyYHO-TIOMYJISIPHYIO JIUTEPaTypy
(u3nyeckoro coaep>kaHus, CIpaBOYHbIE MaTepUalbl, pecypchl cetu VHTepHeT, BIaieTh



npuéMaMHu KOHCIIEKTHPOBAHHS TEKCTa, MpeoOpa3oBaHus HHPOPMAUU U3 OJHOMN
3HAKOBOM CHCTEMBI B IPYTYIO;

e co3JaBaTh COOCTBEHHBIE KpaTKHME MHUCHMEHHBIE W YCTHBIE COOOIIEHUS Ha OCHOBE 2—3
MCTOYHUKOB MH(pOpMaUU (PU3UIECKOTO COACpX aHHs, B TOM UYUCIE MyOIMYHO AenaTh
KpaTKhe COOOIIEHUsI O pe3ysibTaTaX MPOEKTOB WM y4E€OHBIX HCCIEIOBAaHUM, IPU ITOM
IPaMOTHO  MCIOJIb30BaTh HM3YYEHHBIM MOHATHMHBIA  ammapaT Kypca (U3HKH,
COTIPOBOXAATH BHICTYIUICHHUE MTPE3CHTAIINECH;

® TpU BBHINOJIHCHUH YYEOHBIX NMPOEKTOB U HCCIEAOBAHUN pachpenessTh OOS3aHHOCTH B
rpymnne B COOTBETCTBUU C MOCTABJICHHBIMH 3aJ]auaMu, CJIEIUTh 3a BBINOJIHEHUEM ILJIaHa
NEUCTBUM, aJIeKBaTHO OIEHMBATh COOCTBEHHBIM BKJIAJ B JICSITEIBHOCTb TPYIIIBI,
BBICTpPaNBaTh KOMMYHUKATUBHOE B3aUMOJICUCTBUE, YUUTHIBAsI MHEHUE OKPYKAIOIIHX.

K xonmy oOyueHuss B 8 kJiacce mpeiaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE OJIKHBI

OTpakaTb C(HOPMHUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHUI:

® UCIONB30BaTh MOHITHUSA: Macca W pa3Mepbl MOJIEKYJ, TEIJIOBOE IBMKEHHE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSIHUS BEIECTBA, KPUCTANIMYECKHE M aMOop(HBIE Tena,
HaCBILICHHBI M HEHACBIIEHHBIN Map, BIaXXHOCTb BO3/yXa, TEMIIEpPAaTypa, BHYTPECHHS
SHEprusi, TEIJIOBOM JABUIAaTElb, IEMEHTAPHBIA JJIEKTPUUECKHUM 3apsfl, 3JIEKTPHUUECKOe
noJie, MPOBOIHUKU U AUDIIECKTPHUKH, TOCTOSHHBIN 3JIEKTPUYECKUN TOK, MArHUTHOE TI0JIC;

® pa3nmuuaTh SBICHHUS (TEIJIOBOE pacIIUpeHHEe M C)KaTue, Teruionepeaayda, TEIUIoBOe
paBHOBECHE, CMaylBaHNE, KaMIISIPHBIC SIBJICHHS, UCTIApEHIE, KOHCHCAIIHSI, TIJIaBJICHHE,
KpUCTaJUIM3alus  (OTBEpAEBaHME), KWUIIEHHWE, TeIulonepenaya (TErIonpoBOAHOCTS,
KOHBEKLIMSA, W3JIy4E€HUE), OHIJIEKTpU3alusi TeJ, B3aUMOACHCTBHUE 3apsioB, JEHCTBUS
AJIEKTPUYECKOTO0 TOKa, KOPOTKOE 3aMbIKaHUE, B3aWMOJCWCTBUE MArHUTOB, JIEHCTBUE
MarHMTHOTO TOJISI Ha TIPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAS WHAYKIIHS) MO OTHCAHUIO
UX XapaKTEePHBIX CBOWCTB M HA OCHOBE OTBITOB, IEMOHCTPUPYIOIINX JaHHOE (HHU3HUECKOe
SBJICHUE;

® pACMO3HaBaTh MPOSBICHUE H3YyUYEHHBIX (U3NYECKUX SIBICHUN B OKpPYKAlOIIEM MHUpE, B
TOM uucie GU3NYECKUE SBJICHUS B MIPUPOJIE: MOBEPXHOCTHOE HATSKEHHE U KAWL PHbIE
SBIICHUS B MPUPOJIC, KPUCTAIIIBI B Ipupoe, nznydenue ComHIa, 3aMep3aHre BOIOEMOB,
MOpCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, UHEs, CHEra, JJECKTPUUECKUE SIBJICHUS B
atMoc(epe, 3JIEKTPUUYECTBO >KUBBIX OPraHMW3MOB, MarHuUTHOE Moje 3emiu, Jpend
MOJIFOCOB, POJIb MAarHUTHOTO MOJIS IS JKU3HM Ha 3eMJie, MOJSIPHOE CUSHUE, MPU 3TOM
NEPEeBOJUTh MPAKTUUYECKYI0 3a/lady B Y4Y€OHYIO, BBIICIATH CYIIECTBEHHBIE CBOICTBa
(npusHaku) GU3NYECKUX SIBJICHUM;

® OMHCHIBATh M3YyUEHHBIC CBOMCTBA TNl W (M3MUECKUE SBICHUS, MCIONB3YS (PU3NUECKHUE
BEJIMUMHBI (TeMmImepaTypa, BHYTPEHHSS OHEpPrusi, KOJMYECTBO TEIJIOTHI, yeibHas
TEIUIOEMKOCTh ~ BEIIECTBA, yJedbHAas TeIioTa IUIABJICHUS, yJAeJIbHAas  TeIuloTa
nmapooOpa3oBaHusi, yAENbHAs TEIJIOTa CropaHUs TOIUIMBA, KOA(PQUIIUEHT TOJIE3HOTO
JCHCTBHUS TEIUIOBOM MAaIIMHBI, OTHOCHUTENBbHAS BJIAXKHOCTh BO3MyXa, JAJIEKTPUUYECKUN



3apsi, CUila TOKA, DJIEKTPUYECKOE HAIPSHKEHHUE, CONPOTUBIICHUE IPOBOJHUKA, YAECIBHOE
COTIPOTUBIICHUE BEIIECTBA, paboTa W MOLIHOCTH 3JIEKTPUYECKOrO TOKA), MPU OMUCAHUU
MPAaBWJIBHO TPAKTOBaTh (PU3UUECKHUI CMBICT HCIOIB3YEMbIX BEITUYHMH, OOO3HAUYCHUS U
CAVHUIBI  (PU3WYECKUX BEIWYMH, HaXOAUTh (GOPMYJbl, CBS3bIBAIOIINE JAHHYIO
(GU3MUECKYI0 BEJIMYMHY C JPYTUMHU BEIMYMHAMH, CTPOUTHh TpaduKd WU3YYEHHBIX
3aBHCHUMOCTEH (PU3NUECKUX BETUUNH;

XapaKTepU30BaTh CBOMCTBA T, (PU3NUECKHE SIBICHUS U MPOLIECCHI, UCMOJIB3Ysl OCHOBHBIE
IIOJIOKEHUSI  MOJIEKYJIIPHO-KMHETUYECKOW TEOpPUM CTPOEHHUs BELIECTBA, IPHUHIIUI
CYTIEpIIO3UIIMU T0JIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPaHEHHMs 3apsija, 3akoH Oma
JUIsl y9acTKa 1enu, 3akoH Jkoyns—JIeHna, 3akK0OH COXpaHEHHUs] SHEPTUH, IIPU 3TOM J1aBaTh
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3aITUCHIBATH €I0 MATEMAaTUYECKOE BhIPAKECHUE;
OOBACHATH (PU3HUECKHUE MPOLECCHl U CBOMCTBA TE€J, B TOM YHCJIE U B KOHTEKCTE CUTyalluil
IIPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBIABIATE NPUYUHHOCIEICTBEHHBIE CBS3U,
CTpPOUTH OOBACHEHHE U3 1—2 JIOTMUECKUX IIaroB ¢ Onopoil Ha 1—2 M3y4YeHHBIX CBOMCTBA
(puznyecKux ABICHUHN, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTE;

pemiath pacy€THble 3a7ayd B 2—3 JEHCTBUS, WCIOJIb3YS 3aKOHbI U (OPMYJIBL,
CBSI3bIBAOIIME (PU3NYECKUE BEJIIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 33Ja4M 3alHChIBAaTh
KpaTKO€ YCJOBHME, BBISBIATH HEIOCTATOK JaHHBIX ISl PEIICHHs 3aJayd, BbIOMpATh
3aKOHBI U (POPMYIIBI, HEOOXOAUMBIE JUIsl €€ pElIeHUs, TPOBOAUTh PACUETHI U CPABHUBATH
HOJy4YE€HHOE 3HaUeHUE (PU3NUECKON BETUUYHUHBI C U3BECTHBIMU JIaHHBIMH;

pacrno3HaBaTh MpPoOJIEMbl, KOTOPbIE MOXHO PELIUTh NMPU MOMOIIU (HU3NYECKUX METOJIOB,
UCIIOJBb3Yysl ONMCAHHWE HCCIECNOBAHMSA, BBIICIATh IPOBEPAEMOE  IPEAIIOIOKECHUE,
OLICHUBATh IIPABUIILHOCTH MOPsJIKA IPOBEACHUS UCCIIEIOBAHMNS, 1E€JIaTh BBIBObI,
MIPOBOJIUTH OMBITHI MO HAOIIOAEHUIO (PU3UUECKUX SIBIICHUN WM (PU3NYECKUX CBOMCTB TEN
(KanmuJuIsIpHBIE SIBJICHUS, 3aBUCUMOCTbD JIaBJIEHUS BO3/lyXa OT €ro o0bEMa, TEMIEPaTyphl,
CKOpPOCTH IPOLECCAa OCTHIBAHMS W HATPEBAHMS IPU W3JIYYEHHH OT LIBETA H3JIYYarollen
(mornoiaronieit) TOBEpXHOCTH, CKOPOCTb UCIIAPEHUSI BOJBI OT TEMIEPATyphl )KUJKOCTH U
IUIOIIAAA €€ TOBEPXHOCTH, OJJIEKTpU3ALMs TEI U B3aUMOICHCTBUE DJIEKTPUUYECKUX
3apsiiOB, B3aMMOJIEWCTBUE ITOCTOSHHBIX MarHUTOB, BU3YyaJW3alldsl MarHUTHBIX ITOJIEH
ITOCTOSIHHBIX MATrHUTOB, JEMCTBUS MAarHUTHOTO TOJISI Ha IPOBOJHHMK C TOKOM, CBOWCTBA
AJIEKTPOMArHuTa, CBOMCTBA O3JIEKTPOJBUTATENsi IMOCTOSHHOIO TOKa): (OpPMYIMpPOBaTh
MpOBEpsieMbIe NMPEATONI0KEHHsI, COOMPATh YCTAHOBKY U3 MPEJI0KEHHOIO 000pYyI0BaHMs,
OTHCHIBATh XOJ1 OMbITa U (POPMYIUPOBATH BHIBOIBL;

BBIITOJIHATh MPSMbIE W3MEPEHUs TEeMIEpaTypbl, OTHOCHUTEIBHOW BIAKHOCTH BO31yXa,
CWJIbl TOKa, HANpsDKEHUS C MCIOJb30BAHMEM aHAJOrOBbIX NPUOOPOB M JATUMKOB
(¢u3MUEeCKMX BENWYUH, CpPaBHUBATh pPE3yJNbTaTbl HM3MEPEHUNH C Y4YETOM 3aJlaHHOM
a0COIIOTHON TIOTPENTHOCTH;

MIPOBOJIUTh MCCIICIOBAHUE 3aBUCUMOCTH OJHOW (DU3MYECKON BEIWYUHBI OT JIPYroi ¢
WCIIOJIb30BAHUEM MPSAMBIX U3MEPEHHUN (3aBUCUMOCTh CONPOTUBIIEHUS IPOBOJIHUKA OT €ro



JUIMHBI, IUIONIAJA IOMNEPEYHOIO CEYEHHsI M YAEIBHOIO CONPOTUBJIEHUS BEUIECTBA
IIPOBOJIHMKA, CUJIbI TOKA, UAYILIErO 4Yepe3 MPOBOJHUK, OT HANPSDKEHUS HA IPOBOJHUKE,
HCCJIEIOBAHUE IOCJIEIOBATEIBHOTO M MApauIEIbHOTO COEIMHEHUN MPOBOJIHUKOB):
IUTAHUPOBATh MCCIEIOBaHUE, COOMPATh YCTAHOBKY U BBINOJHATH W3MEPEHHUS, CIEIys
NPEaJIOKEHHOMY IUIaHy, (DUKCHPOBATh PE3yNbTaThl MOJYYEHHOW 3aBHCHUMOCTH B BUJE
TabuIl U TpaduKOB, /IeJaTh BHIBOBI MO PE3yIbTaTaM UCCIICI0BAHUS;

MPOBOANTH KOCBEHHBIE H3MEpEHUs (PU3NYECKUX BEIWYHH (yIeNbHAas TEIIO0EMKOCTh
BEILIECTBA, CONPOTUBIECHUE NPOBOJHUKA, pabOTa M MOILIHOCTH 3JIEKTPHUYECKOTO TOKA):
IUTAaHUPOBATh  U3MEPEHMs, CcoOUpaTh AKCIEPUMEHTAIbHYI0  YCTaHOBKY, CIEIys
PEJI0KEHHON UHCTPYKIIMH, U BBIYUCIISITh 3HAUYCHUE BEITUYUHBI;

coOmo/laTh MpaBuja TEXHUKH Oe30macHOoCTH IMpu  paboTe C  J1abopaTOpHBIM
000py10BaHUEM;

XapaKTepU30BaTh MPHUHIIMIIBI JCHCTBHUS M3YYCHHBIX MPUOOPOB U TEXHUUECKUX YCTPOMCTB
C ONOpoM Ha WX omucaHus (B TOM YHCIE: CUCTEMA OTOIUIEHHS IOMOB, THIPOMETP,
napoBasi TypOWHA, aMmIepMeTp, BOJBTMETP, CUETYMK DIIEKTPUUECKOW SHEPIHH,
AJIEKTPOOCBETUTENbHBIE MPUOOPHI, HarpeBaTeNIbHbIE AJIEKTPONPUOOPHI  (IIPUMEPHI),
AIIEKTPUYECKUE TMPEIOXPAHUTENN, BJIEKTPOMArHuT, 3JEKTPOABUIATENb IOCTOSHHOTO
TOKa), WCIMOJBb3ysl 3HAHUS O CBOMCTBaX (PU3NUECKUX SBICHUM UM HE0OXOIUMBIE
(u3nuecKre 3aKOHOMEPHOCTH;

pacrno3HaBaTh POCThIE TEXHUUECKHUE YCTPOICTBA U U3MEPUTENIbHBIE PUOOPHI IO CXeMaM
U CXEMaTHUYHBIM PUCYHKaM (PKUIKOCTHBI TEPMOMETp, TEPMOC, ICUXPOMETP, TUTPOMETP,
JBUTATEIb BHYTPEHHEIO CrOpaHMs, 3JEKTPOCKOI, PEeoCcTar), COCTaBISATh CXEMbl
AIIEKTPUYECKUX IIeTel C MOCIeA0BaTENbHBIM U MapaJIEIbHBIM COEIUHEHUEM 3JIEMEHTOB,
paznuyasi yCIOBHbIE 0003HAYEHUS JIEMEHTOB AJIEKTPUUECKUX LIETIEH;

NPUBOANTH MpPUMEPHl  (HaXOAWTh HH(POpPMALKMIO O TMpUMEPAX) MPAKTUYECKOTO
UCIIONBb30BaHUsl (U3MYECKUX 3HAHU B TIOBCEJHEBHOM JKU3HU [IJIs oOOecredeHus
0e30macHOCTH TpU OOpallleHnd ¢ NpubopaMu U TEXHUYECKUMH YCTPOMCTBaMH,
COXPAHEHUS 370POBbs U COOJIIOJICHUSI HOPM 3KOJIOTUYECKOTO MOBEACHUS B OKpYXKaloIIei
cpene;

OCYUIECTBJIATh MOUCK MH(pOpManuu (pusmdeckoro coaepxanus B MHTepHeTe, Ha OCHOBE
UMEIOIUXCA 3HAHUU W MyTEM CpaBHEHUS JOMOJHUTEIBHBIX HCTOYHHKOB BBIACIATH
uH(pOpPMaLIMIO, KOTOpas SBJISETCS MPOTUBOPEUNBOI HIIM MOXKET ObITh HEJOCTOBEPHOM;
MCIIOJIh30BaTh TPHU BBIMIOJHEHUW YUEOHBIX 3aJlaHW HAYYHO-TIOMYJISIPHYIO JUTEPATYPY
(u3nyeckoro coaep>kaHusi, CIpaBOYHbIE MaTEpHUalibl, pecypchl cetu VHTEpHET, BIajeTh
npuéMaMHu KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHus HHPOpMAMU U3 OJHOMN
3HAKOBOM CHCTEMBI B IPYTYIO;

co3JaBaTh COOCTBEHHbIE IHCbMEHHBIE U KpAaTKUE YCTHbIE COOOUIeHus, 00o0uas
UH(GOPMAIMI0O U3 HECKOJBKUX HCTOYHUKOB (PU3MUYECKOTO COAEpPKAaHUS, B TOM YHUCIE
nyOJIMYHO MPEACTABIATH PE3YIbTaThl IPOEKTHOM HIIM UCCIIE0BATEIbCKOM 1eATEeIbHOCTH,



IpU TOM TPaMOTHO HMCIOJB30BaTh M3YUYCHHBIH MOHSATHUIHBIA ammapaTr Kypca (U3HKH,
CONPOBO’KIaTh BBICTYIUICHUE MPE3ECHTALNEMN;

® TpU BHIMOJHEHUH YYEOHBIX TIPOEKTOB M HCCIEAOBAaHUNA (U3UYECKUX MPOLIECCOB
pacupenenaTb OOS3aHHOCTH B TPyNIE B COOTBETCTBHHM C IOCTABJICHHBIMH 33Ja4aMH,
CJICIUTH 3a BBIIIOJHEHUEM IIJIaHA ACUCTBUI U KOPPEKTUPOBATH €T0, 4IEKBaTHO OLICHUBATh
COOCTBEHHBI BKJIaJ, B JEATEIBHOCTh TIPYIIBl, BBICTpaUBaTh KOMMYHUKAaTUBHOE
B3aMMO/ICICTBHE, MPOSBIISAA TOTOBHOCT Pa3pemiaTh KOH(IUKTHI.

K xonmy oOyuenuss B 9 kjiacce mpeAMETHbIE pe3yiabTaThl Ha 0a30BOM YpPOBHE IOJKHBI

OTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOLIUXCSI YMEHUIA:

® [NCIIONB30BaTh IIOHATHSA: CHUCTEMA OTCUETa, MarepuajgbHas TOYKA, TPAacKTOPHS,
OTHOCHUTEJILHOCTh MEXAaHWYECKOTO JBIWKEHUs, AepopMmanus (ymnpyras, IUIacTUYECKas),
TpPEHUE, IEHTPOCTPEMUTEIBHOE YCKOPEHHUE, HEBECOMOCTD U IIEPErPY3KH, LEHTP TAKECTH,
a0COJIIOTHO TBEPIOE TEINO, LIEHTP TAXKECTH TBEPAOIO Tejla, PaBHOBECHUE, MEXAHHUYECKUE
KOJIeOaHUs U BOJIHBI, 3BYK, HH(Pa3BYK U YJIbTPa3BYK, JIIEKTPOMATHUTHBIE BOJIHBI, IIKajIa
AJIEKTPOMAarHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JAIbHO30PKOCTb, CIIEKTPbI UCITyCKAaHUS
U MOTJIOIIEHUs, alb(a, 6eTa- 1 TaMMa-u3IydeH ], U30TOIbI, siiepHasi SJHEPTeTUKA;

® pasnuyaTh SBJICHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJUHEHHOE JIBH)KEHHE,
PAaBHOYCKOPEHHOE MPSAMOJIMHENHOE JABUXEHUE, CBOOOJHOE MaJCHHUE TEJ, PaBHOMEPHOE
JBUYKEHUE TIO OKPY>KHOCTH, B3aUMOJIEUCTBHE TEJI, PEAKTUBHOE JIBM)KEHHE, KOJIEOATEIbHOE
IBUKEHUE (3aTyXalolllue U BBIHYXICHHbIE KOJIeOaHUsI), PE30HAHC, BOJIHOBOE JIBUYKEHUE,
OTPaXECHUE 3BYKa, IIPAMOJIMHENHOE PACIIPOCTPAHEHHUE, OTPAKEHUE U PEIIOMIICHUE CBETA,
MIOJTHOE€ BHYTPEHHEE OTPa)KEHUE CBETA, pa3ioKeHUE Oe0oro CBETa B CHEKTP U CIOXKEHHE
CIIEKTPAJIBHBIX  I[BETOB,  JUCIEPCUS  CBETA, €CTECTBEHHAs  PaAUOAKTUBHOCT,
BO3HUKHOBEHHUE JIMHEHYATOrO0 CIHEKTpa M3JIY4YEHHUs) IO OIMNUCAHUIO HX XapaKTEePHBIX
CBOMCTB U Ha OCHOBE OIIBITOB, AEMOHCTPUPYIOIIUX TaHHOE (PU3NUECKOE SBJICHUE;

® pACMO3HaBaTh NPOSBICHUE U3YUYCHHBIX (PU3NUYECKUX SIBJICHUI B OKpYXKaroueM Mupe (B
TOM 4yHcie (U3NUEcCKUe SBICHUSI B NMPUPOAE: NMPUIUBBI U OTJIUBBI, ABM)KCHHUE IUIAHET
CoJHEYHOM CUCTEMBI, PEAKTUBHOE JIBUKEHUE JKUBBIX OPraHU3MOB, BOCIIPUSTHE 3BYKOB
KUBOTHBIMH, 3EMJIETPSICEHHE, CEUCMUYECKHE BOJIHBI, I[yHaMH, 3XO, ILBETA TeEI,
ONTHYECKHE  SBJIIEHUS B  MpUpOJE, OHOJIOTMYECKOE  JEUCTBHE  BHJMUMOIO,
yIBTPaPHOIETOBOIO U PEHTTEHOBCKOTO U3JIyYE€HUMN, ECTECTBEHHbIN pauOaKTUBHBIN (HOH,
KOCMUYECKHE JIyYd, PAJUOAKTUBHOE HW3JIIYYECHHE NPUPOAHBIX MUHEPAJIOB, IEHCTBUE
PAAMOAKTUBHBIX M3IYyYEHUH HaA OpraHU3M 4YeJOBEKa), MpH OBTOM NEPEBOIUTH
OPAKTUYECKYIO0 3a7adyy B Y4eOHYIO, BBIJCIATH CYIIECTBEHHbIE CBOMCTBA (MpPU3HAKU)
bu3HUeCcKuX SIBICHHUI;

® OMNUCHIBATh M3YyYEHHBIC CBOMCTBA TeNl U (PU3HUECKUE SIBJICHUS, HCIONb3Yysd (PU3NYECKHUE
BEJIUYMHBI (CpEAHSAst MU MIHOBEHHAs CKOPOCTh Tella NPHU HEPABHOMEPHOM JBHKEHUU,
YCKOpPEHHUE, IEPEMENIEHNUE, ITYTh, YIJIOBas CKOPOCTh, CUJla TPEHUS, CHJIA YIIPYTOCTH, CUJa
TSYKECTH, YCKOPEHUE CBOOOJHOIO MaJCHHs, BEC Tela, UMITYJIbC Tea, UMITYJIbC CHIIBI,



MexaHu4yeckas padoTa W MOIIHOCTh, MOTEHIMAlIbHAs JYHEPrusi Teja, MOJHATOTO HaJ
MTOBEPXHOCTBIO 3€MJIM, MOTEHUMAJbHAs SHEPrUsl CHKATOW NPYXKUHBI, KUHETHYECKas
SHEPIrHUs, MOJHAs MEXaHUYECKasl SHEPIHsl, MEPUOJ] M 4acTOTa KOJeOaHWH, IJIMHA BOJIHBI,
I'POMKOCTb 3ByKa U BbICOTa TOHA, CKOPOCTh CBETA, [TOKA3aTEb MPEIOMIIEHUS CPEbl), IPU
ONHMCAaHUU NPABWIBHO TPAKTOBaTh (U3NYECKUH CMBICI HCHOJIb3YEMbIX BEJIWYUH,
0003HAYCHHUA U EIUHHIBI (PU3MUYECKUX BEIUYUH, HAXOIUTH (OPMYIIbI, CBS3bIBAIOIIHE
JaHHYI0 (PU3HYECKYIO BEJIMUMHY C APYTUMU BEITMYUHAMHU, CTPOUTH IPaQHUKU U3yUdEHHBIX
3aBUCUMOCTEHN (PU3NYECKUX BETUYNH;

XapaKTepU30BaTh CBOMCTBA T, (U3NYECKUE SBJICHUS M IPOLECCHI, HUCIOJIb3Ys 3aKOH
COXPAHEHHUsl HSHEPTuH, 3aKOH BCEMHUPHOIO TATOTEHUS, NPUHLUI CYNEPHO3ULMHU CHUJ,
OPUHLUI OTHOCUTENbHOCTU ['anuiesi, 3akoHbl HplOTOHA, 3aKOH COXpaHEHHsS UMITYJIbCa,
3aKOHBI OTPAXKEHHSI U TIPEJIOMIIEHUS CBETA, 3aKOHBI COXPAHEHMS 3apsSJ0BOr0 U MacCOBOTO
YuCeN NpH SAEPHBIX PEaKUUsX, PU 3TOM JIaBaTh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U
3aMMCBIBATh €T0 MATEMATUYECKOE BBIPAKECHUE;

OOBACHATH (PU3UUYECKUE TPOLECCHl U CBOMCTBA TEJI, B TOM YHUCJIE U B KOHTEKCTE CUTyallui
IPAKTUKOOPUEHTHPOBAHHOTO XapakKTepa: BBIIBIATh INPUYUHHO-CIICICTBEHHBIE CBS3H,
CTPOUTH OOBACHEHHE U3 2—3 JIOTMYECKUX IIAaroB ¢ OMOpOil Ha 2—3 M3y4YEHHBIX CBOMCTBA
(u3HUECKUX ABICHUM, (U3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;

peniaTh pacuy€THbIE 3a/1ayu (OMHUPAIOIIMECS HA CUCTEMY U3 2—3 ypaBHEHHUI), UCIIOJIb3Ys
3aKOHBI U (POPMYJIbI, CBSI3bIBAIOLINE (PU3UUECKHE BEIMUMHBI: HA OCHOBE aHaJM3a yCIOBUS
3aJlayd 3alUChIBaTh KPAaTKOE YCJIOBHE, BBIABIATH HEJOCTAIOLIUE WA H30BITOYHBIE
JaHHbIE, BBIOMpATh 3aKOHBI U (OPMYJIbI, HEOOXOJUMBIE IJIsi PEIICHUS, MPOBOIUTH
pacy€Thl U OLICHUBATh PEATMCTUYHOCTD MOJTYYEHHOTO 3HaYeHUsl (PU3NUECKON BEITUYHHBI;
pacno3HaBaTh MPoOJIEMbI, KOTOPbIE MOKHO PELIUTh MPU MOMOIIN (PU3HUYECKUX METOJIOB,
UCIIONb3Ysl ONUCAHUE HCCIIEOBAaHUS, BBIACIATH IPOBEPSEMOE  MPEANOJIOKEHHE,
OLICHMBATh NPABWIBHOCTh IIOPSAKA NPOBEACHMSI HCCIECAOBaHUA, JEJIaTh BBIBOJBI,
UHTEPIPETUPOBATH PE3YJIbTaThl HAOJIIOIEHUIN U OIIBITOB;

MIPOBOJIUTH OMBITHI O HAOTIOJECHUIO (PU3HUECKUX SIBJICHUHN WU (PU3NYECKUX CBOMCTB Tell
(u3ydyeHre BTOporo 3akoHa HbrOTOHA, 3aKOHAa COXpAaHEHUS SHEPIHH, 3aBUCHUMOCTH
nepuojia KojieOaHUM MPYKUHHOTO MasiTHUKA OT MAcChl Ipy3a U KECTKOCTU MPYKUHBI U
HE3aBUCHMOCTbh OT aMIUIUTYbl MajblX KoJeOaHuM, MPSIMOJIMHEMHOE paclpoCTpaHEHHE
CBETa, pa3joXKeHHe OeIoro CBeTa B CIEKTP, U3yUEeHUE CBOMCTB M300paKEHUS B INIOCKOM
3epKajie M CBOWCTB H300paKCHHS IpeaMeTra B coOHMparoiied JMH3e, HaOII0JIeHUE
CIUIOLIHBIX W JIMHEMYAThIX CIIEKTPOB M3IIYYEHHS): CAMOCTOSATEIBLHO COOMPATh YCTAHOBKY
U3 M30BITOYHOrO Habopa O0OpYAOBaHMS, OMHUCHIBATH XOJ OIbITA W €r0 PE3YJbTATHI,
(opMyITUpPOBATH BHIBOIBI;

IPOBOAUTH MPU HEOOXOJUMOCTH CEPHUIO TMPSIMBIX HU3MEPEHHM, Ompenenss CcpeaHee
3HAUYCHUE U3MEPSIEMON BENMMUYMHBI ((POKYCHOE pPACCTOSIHUE COOMpAIOel JIMH3BI),
000CHOBBIBaTh BBIOOP criocoba u3MepeHus (M3MEepPUTENBHOTO MpUbopa);



MPOBOANTH HCCJIEIOBAaHUE 3aBUCUMOCTEH (U3NYECKUX BEIUYMH C HCIHOJIb30BAaHHUEM
MPSAMBIX U3MEPEHHI (3aBUCHMOCTB ITyTH OT BPEMEHH IPU PAaBHOYCKOPEHHOM JABUKEHUU
0e3 HavYaJIbHOW CKOPOCTH, MEpHoJa KOJIeOaHWH MaTeMaTHUYeCKOTO0 MAasTHHKA OT JJTHHBI
HUTH, 3aBUCHUMOCTH yTja OTPAXXEHUs CBETa OT yIJIa MaJeHUs W yria NpPeJOMIICHHS OT
yria najeHus): IUIAaHUPOBATh MCCIEIOBAaHUE, CAMOCTOSATEIBLHO COOMpaTh YCTAHOBKY,
(buKcHpoBaTh pe3yJbTaThl TOJYYEHHOW 3aBUCUMOCTH (PU3MYECKUX BEIUYUH B BHUJE
TabyuIl U TpaduKOB, /IeJaTh BHIBOBI MO Pe3yIbTaTaM UCCIICI0BAHUS;

MPOBOANTH KOCBEHHBIE H3MEpEHUsi (U3MYECKUX BEJIWYUH (CpPenHss CKOPOCTh H
YCKOpPEHHE TeJa MPU PABHOYCKOPEHHOM JBW)XEHHH, YCKOPEHHE CBOOOJHOIO IaJICHHUS,
KECTKOCTh TMPY>KUHBI, KOA(UIIMEHT TpEeHUs CKOJBbXKEHUs, MeXaHuuyeckas paboTa u
MOIIIHOCTh, YaCTOTa U MEPHOJI KoeOaHW MAaTEeMaTUYECKOTr0 U MPY>KMHHOTO MasiTHUKOB,
ONTUYECKas cujia cOOMparoIel JIMH3bI, paAMOAKTUBHBIN (DOH): IIIAHUPOBATH U3MEPEHMUS,
coOHUpaTh 3KCHEPUMEHTAIbHYIO YCTAHOBKY M  BBINOJHATH HM3MEPEHUs, CIEIys
MPEIIOKEHHOW MHCTPYKUWH, BBIYUCIATH 3HAYEHHWE BEJIMYMHBI W aHAJU3UPOBATh
IIOJIyYEHHBIE PE3YJIBTATHI C YYETOM 33JaHHOU IMOIPEIIHOCTH U3MEPEHU;

coOnofaTh MpaBWiia TEXHUKH O€30MacHOCTH IpH padbore ¢  J1ab0OpaTOpHBIM
000py10BaHUEM;

pasnuyaTh OCHOBHBIE MPU3HAKU W3YUYEHHBIX (PU3MUYECKUX MOJENEH: MaTepHallbHas TOUYKA,
a0COJIIOTHO TBEPJIOE TEJIO, TOYEUHBI UCTOYHUK CBETA, Jy4, TOHKAs JIMH3A, IUITAHETapHas
MOJI€JIb aTOMa, HYKJIOHHAast MOZIEJIb ATOMHOTO S/1pa;

XapaKTepU30BaTh MPUHIIMIIBI JEHCTBUS N3YYEHHBIX MPUOOPOB U TEXHUUYECKUX YCTPOICTB
C OIOPOM HA UX ONMMCAHMA (B TOM YHCIE: COUAOMETP, JATUNKH MOJIOKEHHUS, PACCTOSIHUS U
YCKOpPEHUS, pakeTa, 3XO0JIOT, OYKH, MEpHUCKol, (oToanmapar, ONTUYECKHUE CBETOBOJBI,
CIIEKTPOCKOM, JO3UMETp, Kamepa BuiabcoHa), HCHONAB3YS 3HAHUS O CBOMCTBAx
(u3HUECKUX SABICHUN U HEOOXOAUMBbIE PU3NUECKHUE 3aKOHOMEPHOCTH;

HCIIOJIb30BaTh CXEMbl U CXEMaTHYHbIE PUCYHKH HM3YYEHHBIX TEXHMUYECKHX YCTPOMCTB,
M3MEPUTENBbHBIX TPUOOPOB U TEXHOJIOTMYECKUX TMPOIECCOB MPU PEIICHUH Yy4eOHO-
NPAaKTHYECKUX 3a7ay, ONTUYECKHE CXEMbl Ul MOCTPOCHMS HM300paK€HUIl B ILIOCKOM
3epKajie ¥ COOMparoIeH JIMH3E;

MPUBOANTH MpPUMEPHl  (HaXOAWTh HH(POpPMALMIO O TMpPUMEPAX) MPAKTUYECKOTO
UCIIONb30BaHUsl (U3MYECKUX 3HAHU B TIOBCEJHEBHOM JKU3HU [JJs1 oOOecredeHus
0e30macHOCTH MpU  OOpallleHHH ¢ MNpubopaMH M TEXHUYECKHMMH YCTpOMCTBaMH,
COXPAHEHUS 370POBbs U COOJIIOJICHUSI HOPM 3KOJIOTUYECKOTO MOBEACHUS B OKpYXKaloIIei
cpexne;

OCYIIECTBIISITh TMOUCK HHpoOpManuu (¢uznueckoro coaepxkanus B HTepHere,
CaMOCTOSTENIbHO (QOpPMYJIUPYsl TIOMCKOBBIA 3alpoC, HAXOAUTh MYyTH ONpeaeNeHus
JIOCTOBEPHOCTH TOJYy4YCHHOM HWHQOpMAIMu Ha OCHOBE MMEKIIMXCS 3HAaHUM U
JOTIOJTHUTENbHBIX UCTOYHUKOB;



® UCHOJB30BaTh NPU BBHINOJHEHUHM YYEOHBIX 3aJaHH HAyYHO-TIOMYJISPHYIO JTUTEPaTypy
(u3nyecKkoro coaep>kaHusi, COpaBOYHbIE MaTEpHUalbl, pecypchl ceTu VHTEpHET, BIajeTh
npuéMaMHl KOHCIIEKTHPOBAHHS TEKCTa, MpeoOpa3oBaHus HWHPOPMAIUU U3 OJHOMN
3HAKOBOM CHCTEMBI B IPYTYIO;

e Co03/1aBaTb COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOIIEHUSI HA OCHOBE MH(POpMAIUH U3
HECKOJIbKMX HCTOYHUKOB  (DU3MUECKOTO  COJAEp)KaHUsA, IyOJIMYHO MPEACTAaBIATH
pe3ynbTaThl NPOEKTHOM WM MCCIIEIOBAaTENbCKOM JEATENBHOCTH, IPU 3TOM T'PaMOTHO
WCIIOJIb30BaTh M3YYEHHBIM MOHATUMHBIN anmapar W3y4aeMoro paszaena (U3UMKH U
CONPOBOXKJIATh BBICTYIUIEHHE NpE3EeHTaUuMed C Yy4ETOM OCOOEHHOCTEM ayAauTOpUU
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pa3zpnen 1. ®usuka u eé poJib B IO3HAHMH OKPY:KAKOLIEr0 MUpPa
bu6mmoreka [IOK
1.1 o - 2
MI3HIE - Hayka 0 Hipupoae https://m.edso0.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHACCIHE BETMHAIHEL https://m.edso0.ru/7f416194
bubmuorexa [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/ MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6nmoreka [JOK
2.1 1
CTpockue BetecTsa https://m.edsoo0.ru/7f416194
59 JIBr>KeHre 1 B3aUMOJICCTBUE YaCTHII 9 1 bubnnoreka [JOK
' BEIllECTBA https://m.edso00.ru/7f416194
bubmuorexa [JOK
2.3 A 2
TPETATHRIC COCTONIIA BetectRa https://m.edsoo0.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3aUMo/ielicTBHE TeJl
bu6mmoreka [JOK
1 M
3 CXAHHHICCROE ABHACHHC 3 https://m.eds00.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bubmuorexa [JOK



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
bubmuoreka [JOK

33 Cuma. Bugst cut 14 1 2 https://m.edsoo.ru/7f416194
Wroro no pazueny 21
Pa3nes 4. laB1eHue TBEPABIX TeJl, :KUAKOCTEH U Ira30B
41 JHaBnenue. llepenaua naBiaeHus: TBEpAbIMU 3 bubnmoreka [JOK
' TeJaMU, JXKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 Jlapitetine KIAKOCTA > https://m.edso0.ru/7f416194
bu6mmoreka [IOK
4.3 ATMOChEPHOR HaBICHHC 0 https://m.edso0.ru/7f416194
44 JleficTBHE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 1 3 bubnuorexa [JOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
1 P 1
> 460Ta H MOUHOCT® 3 https://m.eds00.ru/7416194
bu6mmoreka [IOK
52 Hpocthie MexarmMEL > . https://m.eds00.ru/7f416194
bu6mmorexa [IOK
>3 Mexaniraeckas sHepris 4 1 1 https://m.edso00.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 12



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

8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3gen 1. TensioBbIe sIBJICHUS
. bubnuorexa [JOK
11 CTpocHHe 1 CBOHCTBA BELLCCTB ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Terumosste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
21 DJNIEKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuoteka [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuoteka [JOK
2.2 [TocTOsIHHBIN NEKTPUYECKUI TOK 20 1 7 https:/m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABJCHITL https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 SMEKTPOMArHHTHAS HHAYKLHS 4 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 14.5



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

9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 1 3
SAMMOACHCTBHE TeX https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Paznen 2. Mexannuyeckue Kojae0aHusi M BOJTHbBI
bu6mmoreka [IOK
2.1 M 7 3
CXAHHHCCKNE KONCOanHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
CRAMHIICCKHE BOTHEL JBYK https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Pa3nen 3. DiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
31 DNEeKTpOMarHUTHOE MOJIE U 5 9 bubnnoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3znen 4. CBeToBbBIE ABJICHUSI
4.1 3aKOHBI pacCIpOCTPAaHEHHUS CBETA 6 2 bubmuorexa [JOK



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

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

bubmuoreka [JOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Paszgea 5. KBanTtoBble siBJIeHUA
bubmuorexa [JOK
5.1 Hcnyckanue u norjoueHnue cBeTa arToMoOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 CTpOCHHE ATOMHOIO AApa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHbie peakuuu 7 1 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTOpuTe1bHO-0000 A0 IIM I MOYJIb
[ToBTOpEeHue u 06001IeHNE COAEepKAHUS bubnuoreka [IOK
6.1 9 2
Kypca ¢pu3nku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 27



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




HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Koutpoasubie IIpakTunyeckue
n/n Bceero u3ydyeHusi oOpasoBaTesibHbIE
padoThbI padoTbI pecypenI
1 ®du3nka — HayKa 0 IpUpo/Ie. 1
SBnenus npupobl
2 dusnyeckue SABICHUS 1
3 dusnyuecKkne BeTUYUHbBI U UX 1
U3MEPEHUE
VYpok-uccnenosanue "M3mepenue
4 TeMIIepaTypbl IPU MOMOIIN 1 1
KUJKOCTHOTO TEPMOMETpA U JaTUnKa
TeMmeparypbl"”
Metoabl Hay4HOTO MTO3HAHMUSL.
5 Onucanue GpU3MUECKUX SBICHUH C 1 bubnuorexa LIOK
N https://m.edsoo.ru/ff09f72a
MOMOIIBIO MOJIeTIEN
Ypok-uccnenosanue "IIpoepka
6 TUIIOTE3bI: JAILHOCTD MOJIETA IAPUKA, 1 1
MYIIEHHOTO TOPU30HTAIBHO, TEM
Oosblire, yeM OoJble BHICOTA ITycKa"
Crpoenue BemecTBa. ONbITHI,
7 JTIOKA3bIBAIOIIUE JTUCKPETHOE 1 bubmmorexa LOK
https://m.edsoo.ru/ff09fe0a
CTPOEHHUE BEILIECTBA
bu6mmoreka [IOK
8 JIBr>KeHre YacTHI] BEIIECTBA 1

https://m.edsoo.ru/ff0a013e



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

Ypok-uccnenoanue «OnbITHI 11O

9 HaOJIIOJICHUIO TETJIOBOTO PACITUPEHUS
ra3oB»
10 ArperaTHble COCTOSIHHSI BELLIECTBA
Oco00OEHHOCTH arperaTHbIX COCTOSTHUI
BoJibI. O000IIIEHHE 10 pa3eTy bubnuorexa [JOK
11
«IIepBoHauagbHbBIC CBEACHUS O https://m.edsoo.ru/ff0a0378
CTPOCHHUHU BEILIECTBA»
MexaHn4ecKoe IBUKCHUE.
12 PaBHOMepHOE 1 HEpaBHOMEPHOE bubmorera [JOK
P P P https://m.edsoo.ru/ff0a05c6
JBIKEHUE
bu6mmoreka [IOK
13 Ckopoctb. Equauie! ckopocTu
P S P https://m.edsoo.ru/ff0a079c
14 Pacuet myTu 1 BpeMeHH ABUKEHUS bubmorexa HOK
Y P s https://m.edsoo.ru/ff0a0ae4
15 Nuepuusa. Macca — Mepa bubnnorexka [JOK
MHEPTHOCTH TEIl https://m.edsoo.ru/ff0a0c10
16 IInotHOCTH BemiecTBa. Pacuer macchl bu6mmoreka [IOK
1 00beMa TeJa 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Jlaboparopnast pabota «Ornpezaenenne
IUIOTHOCTH TBEPAOTO TENa»
18 Pemenue 3amad mo teme "[l1oTHOCTH bu6mmorexa [IOK
BemecTna" https://m.edsoo.ru/ff0al23c
Cwuita kak XapakTepHUCTHKa
19 B3anmoecTBus Ten. Cuma
ynpyrocty. 3akoH ['yka
20 JlabopaTtopHas pabota «3ydeHue

3aBUCHUMOCTH PACTAKCHUA



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

(medopmanun) NpyKUHBI OT
HPUIOKEHHOM CHIIBI»

21 SIBnenune TaroreHus. Cuia TSHKECTH
CBs3b MEXKY CUJION TSKECTH U

22 Maccoii Tena. Bec tena. Pemenue bubmmorexa LIOK

e ' | https://m.edsoo.ru/ff0al1778
3aga4 1o teme "Cuia TsHKecTH

93 Cuia TsKeCTH Ha APYTHX IJIaHeTaX. bubnuorexa [JOK
Du3NYECKUE XapaKTEPUCTUKHU IJIAHET https://m.edsoo.ru/ff0a1502

bu6mmoreka [IOK

24 Hsmepenne cui. J[uHaMoMeT

P A p https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK

25 Bec tena. HeBecoMocTh

https://m.edsoo.ru/ff0al778
CrnosxeHue IByX CUJI, HallpaBJIEHHBIX
26 10 OJTHOM TPSIMOI bubmorexa LHOK
. P ’ https://m.edsoo.ru/ff0ala70
PaBHoOpelicTBYIOIAs CHIT

97 Pemenue 3anau mo teme
"PaBHonelicTByromIas cr"

28 Cuina TpeHus u €€ Bubl. TpeHue B bubnunorexa [JOK
MIPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopnast pabota «13yuenue
3aBUCHUMOCTH CHIIbI TPEHHS

29 CKOJIb)KCHHS OT CHUJIbI TaBJICHUS U bubmorexa HOK

a https://m.edsoo.ru/ff0alcc8
XapakTepa COMPHUKACAIOIINXCS
IMOBEPXHOCTEW

30 Pemenue 3agad Ha onpeneneHue
PaBHOJECHCTBYIOLIEN CUIIBI

31 Pemenue 3anau mo temaMm: «Bec bu6nmoreka [JOK

Tenay, «I'paduueckoe n3o0pakeHne

https://m.edsoo.ru/ff0alde0



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0

cuny, «Cunbly, «PaBHOIEHCTBYIOIIAS
CHII»

Konrponbnas padora no remam:
«MexaHn4eckoe JBKeHUE», «Macca,

32 IUIOTHOCTBY, «Bec Temay,
«['paduueckoe n3o0pakeHne CUI»,
«Cuner»

33 Jasnenne. CriocoObl yMEHBIIICHUS U bubnnoreka [JOK
YBEIIMYCHUS JABJICHUS https://m.edsoo.ru/ff0a20a6
JlaBiieHue ra3a. 3aBUCUMOCTD

34 aBJIeHUs ra3a oT 00bEMa bubnmorexa [IOK
a ’ https://m.edsoo.ru/ff0a2376
TeMIIEePaTyphl
Ilepenada naBieHus! TBEPALIMU

35 Tenpal\ilu >1<Iil KOCTSIMHU U FfsaMH bubmorexa [TOK

> KHA ’ https://m.edsoo.ru/ff0a25b0
3axoH ITackans

36 JlaBneHue B )KUAKOCTH U Tase, bu6mmoreka [IOK
BBEI3BAaHHOE JIEUCTBUEM CHIILI TSKECTH https://m.edsoo.ru/ff0a2718

37 Pemenue 3amaud no teme «J/laBienue B bubmuorexa [JOK
JKMIKOCTH U rase. 3axkoH Ilackais» https://m.edsoo.ru/ff0a2826

bu6nmoreka [JOK

38
Coobmaromuecs cocyp! https://m.edsoo.ru/ff0a2970

39 I'unpasamuecknii mpecc bubmorexa LOK

P p https://m.edsoo.ru/ff0a3136

40 Manomerpsl. [lopuiHeBoi
JKUJIKOCTHBIA HAcOC
ATmochepa 3eMiIM U IPUYKHBL € bubnnorexka [JOK

41
CYILIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a

42 Bec Bo3ayxa. ATmocdepHoe bubnmuorexa [JOK



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a

JaBJICHHUC

https://m.edsoo.ru/ff0a2b5a

N3mepenue atMochepHOro AaBJICHUS.

bu6mmoreka [IOK

43 Omneit Toppuuemiu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTB aTMOC(HEpPHOTO
44 JABJICHUS OT BBICOTHI HAJl YPOBHEM buGnnorexa LIOK
https://m.edsoo.ru/ff0a2fc4
Mops
45 Bapomerp-anepoua. AtmocdepHoe bubnnorexa [HOK
JIaBJICHUE Ha Pa3JIMYHbIX BBICOTaX https://m.edsoo.ru/ff0a2fc4
46 Pemrenue 3amau o reme "
ATmocdepHoe naBneHue"
JleiicTBHE KUAKOCTH U Ta3a Ha
47 MOTPYKEHHOE B HUX TEJO. bubmmorexa [JOK
https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
Jlaboparopnast pabota «Ornpezaenenne
48 BBITATKUBAIOIIEH CUIIBI, bu6mmoreka [IOK
JIEHCTBYIOLIEH HA TEJIO, IOTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B KHUJIKOCTb)»
Jlaboparopnast pabota 1mo Teme
49 «MccnenoBanne 3aBUCMMOCTH BeECa bubnuoteka [JOK
TeJa B BOJE OT 00bEMA MOTPYKEHHOM https://m.edsoo.ru/ff0a3514
B KHUJIKOCTb YacTH TN
bu6mmorexa [IOK
S0 llnapattite Ten https://m.edsoo.ru/ff0a3a96
Jlaboparopnas pabota
51 "KoHcTpynpoBaHue apeomeTpa win
KOHCTPYHPOBAHUE JIOAKH H
onpeJereHue e€ rpy30no bEMHOCTH"
52 Pemenue 3amay mo remaMm: «[lnaBanue bu6mmoreka [IOK



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96

cynoB. Bo3nyxonnaBanuey,
«/laBieHue TBEPABIX TEN, )KUIAKOCTEH
H Ta30B»

https://m.edsoo.ru/ff0a3654

KonrponsHas pabora o reme

53 «/laBrieHue TBepIBIX TEN, JKUIKOCTEH

Y Ta30B»
bu6mmoreka [IOK

>4 Mexanriecias padora https://m.edsoo.ru/ff0a3f82

bu6mmoreka [IOK

> Mormgo0cTe. EAHHATE: MOmEOCTH https://m.edsoo.ru/ff0a3f82
VYpok-uccnenosanue "Pacuér

56 MOIITHOCTH, Pa3BUBAEMOI1 MPH 1
noabéMe o Jiectauie"”

57 IIpoctsie MexaHu3Mbl. Peryar.

PaBHOBecue cun Ha peiyare
Pbruaru B TexHuke, ObITY U IPUPO/IE.

58 JlaGopatopHnas pabora 05 bubnuoreka [IOK
«HMccnenoBanue ycioBHil paBHOBECHS https://m.edsoo.ru/ff0a478e
phIuara

59 Pemenue 3anau mo teme «Y cioBus bu6mmorexa [IOK
paBHOBECHS phlUara» https://m.edsoo.ru/ff0a48a6
Koaddumment nonesnoro necTpust
Mexanu3ma. Jlaboparopnas pabota

60 . 0.5
«M3mepenue KII/ naknonHOM
MIJIOCKOCTH

61 Pemenue 3amaa mo teme "Pabora, bubmuorexa [JOK
MotrHocTh, KIT/T" https://m.edsoo.ru/ff0a4c48

62 Mexanuyeckas SHEprusl. bubnmoreka [JOK



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48

Kunernueckast u noTeHImaibHas
SHEprus

https://m.edsoo.ru/ff0a4252

63

64

65

66

3aKOH COXpaHEHHUs MEXaHUYECKON
SHEPTUU

YPOK-3KCIIEpUMEHT I10 TeMe
"DKCIEpUMEHTAIBHOE ONPEICIICHUE
WU3MEHEHUS KUHETUYEeCKON U
MOTEHIIMATILHON SHEPTUU TIPU
CKaThIBAaHUHM TEJIA MO0 HAKJIIOHHOM
TJIOCKOCTH"

KoHnTtposbHas paboTta mo teme
«PaboTa 1 MOIIHOCTb. DHEPTHUs»

PesepBHrlit ypok. Pabota ¢ Tekctamu
o TeMe "MexaHnuyeckoe IBUKeHue"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4360

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4ee6

67

Pesepubiit ypok. Pabora ¢ Tekctamu
o TeMe "JlaBieHue TBEPABIX TeN,
JKUIKOCTEN U Ta30B"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a4ffe

68

PesepBHrlit ypok. Pabora ¢ TekcTamu
o teMe "Padora. MOLIHOCTS.
Ouneprus"

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

12



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

8 KVIACC

Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
Ne Jlara nudpoBLIe
Tema ypoka Konrpoabnbie IIpakruueckue p
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
OcHOBHBIE TOJIOKEHUSI MOJIEKYJIIPHO-
1 KHMHETUYECKOW TEOPUHU U UX OIBITHBIE 1 bubmmorexa [JOK
P https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
3 Mogenu TBEpIOTO, )KUAKOTO U 1 bubnnoreka [JOK
ra3000pa3HOro COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOMCTB TBEPJIOTO,
4 KHUJIKOTO U Ta3000pa3HOT0 COCTOSIHHMA 1
BEIIECTBA HA OCHOBE MOJIOKEHHI
MOJICKYJIIPHO-KUHETUUECKOU TEOPHH
bu6nmoreka [JOK
5 Kpucrannnueckue u amopdusie Tena 1
P pd https://m.edsoo.ru/ff0a5800
5 CmauvBaHMe U KallWJUISIPHOCTb. 1 bubnmnorexa [JOK
IToBepXHOCTHOE HaATsKEHUE https://m.edsoo.ru/ff0a5530
7 TenoBoe paciliupeHue u cxaTmue 1 bubmmorexa [OK
P P https://m.edsoo.ru/ff0a5a26
Temmepatypa. CBsi3b TEMIIEpPATyphI CO
8 CKOPOCTBIO TEIJIOBOTO JIBUIKEHUS 1
YaCTHII
9 Buytpennss sneprusi. Crioco06st 1 bubnnorexka [JOK
M3MEHEHUs BHYTPEHHEN SHEPrUuun https://m.edsoo.ru/ff0a5c60
10 Buapl Teronepenaun 1 bu6mmoreka [IOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60

VYpoxk-konpepenuus "[Ipakruyeckoe
HCIOJIb30BAHUE TEIIOBBIX CBOMCTB

https://m.edsoo.ru/ff0a6412

bubmuorexa [JOK

1 BEIIECTB U MaTEPHUAIOB B LIEJIAX https://m.edsoo.ru/ff0a65c0
sHeprocoOepekeHus "

12 KomuuaectBo Temnorel. Y aenpHas bubmuorexa [JOK
TEINIOEMKOCTh https://m.edso0.ru/ff0a6976

13 VYpaBHeHHEe TEIIOBOrO OanaHca. bubnnoreka [JOK
TemnooOMeH U TETIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGoparopHnas pabora

14 "UccnenoBanue sBICHUS bubmuorexa [JOK
TEII000MEHa MPU CMENTUBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOAHOW U Topsiueit BoAbI"
Pacyer konmyecTBa TEMIOTHI,

15 He0o0XO0IMMOT0 JIJIsl HAarpeBaHUsI Teja
Y BBIIESIEMOT0 UM TIPU OXJIAXKICHUU

16 Jlaboparopnast pabota "Onpenenenue bubnuotexa [JOK
YACIBHOU TEIJIOEMKOCTH BerecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIUIMBa. Y IelbHas TEIIoTa bubnmnoreka [JOK
CTOpaHHUs https://m.edsoo.ru/ff0a7b5a
[1naBneHue u OTBEpACBaHHE

18 KPUCTAJUTMYECKUX Tell. Y AelbHast bubmmorexa [TOK

https://m.edsoo.ru/ff0a71d2

TEeIJIOTa TUTaBIICHUS

19 JlabopaTtopHas pabota "OnpeneneHue bubnuorexa [JOK
yE€IbHOM TEIUIOTHI TUIaBJIeHUs JIbaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpa3oBanue U KOHIEHCAITHS. bubmuorexa [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c

21 Kunienne. VY nenpHas temiora bubmuoreka [JOK



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c

napooOpa3oBaHUs ¥ KOHJCHCAIIHH.
3aBUCHMOCTh TEMITEPATYPhI KUITCHHSI
OT aTMOC(HEPHOTO JTaBIICHHS

https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3nyxa. JlabopaTopHas
pabota "Onpenencaue
OTHOCHUTENILHOM BJIaXKHOCTH Bo3ayXxa"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a7628

23

24

Pemenue 3amau Ha onpeencHue
BJIQYKHOCTH BO3/TyXa

[TpuHIMIBI paGOTHI TETIIOBBIX

nsurareneif. [lapoBas TypOuHa.
JIBuraresib BHYTPEHHETO CrOpaHUs

25

KII/I TermmoBoro aBurarens.
TenuoBble ABUTATENN U 3aILATA
OKpY’Karollel cpeibl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

27

28

29

3aKOH COXpaHEHMSI U MTPEBPALLICHUS
OHCPTIYH B TCIJIOBBIX IMPOIECCax

[ToaroroBka K KOHTPOIBHOM paboTe
1o TeMme "TenaoBrie ABJICHUS.
N3menenne arperaTHbIX COCTOSTHUI
BemecTsa"

KonTponbHas pabota mo Teme
"TermmnoBble siBIcHUA. 3MeHeHne
arperaTHbIX COCTOSIHMI BeriecTa"
Dnekrpusanus Ten. [[Ba pona
AIEKTPUUYECKUX 3apsI0B

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a83f2

bubmuorexa [JOK
https://m.edsoo.ru/ff0a86ae

30

VYpoxk-uccienoBanue "IIeKTpuzanus
TeJ UHAYKIUEN U TIPH
CONPUKOCHOBEHUH"



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

B3aumMozeicTBue 3apsyKeHHBIX TEll.

bubmuorexa [JOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DNeKTprUYECcKoe MoJie.
32 HanpsiykeHHOCTB JIEKTPUYECKOro bubnuoreka [IOK
nosst. [IpuHnmn cynepnosunuu https://m.edsoo.ru/ff0a8a0a
3JIEKTPUYECKUX IMOJIEN
Hocurenu snextpuueckux 3apsiioB.
33 OnemeHTapHbIi 3apsn. Ctpoenue
aToMa
34 [IpoBOIHUKY W TUAIEKTPUKU. 3aKOH bu6mmoreka [IOK
COXpAaHEHUS JICKTPUYECKOIO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3agau Ha npuMeHeHUE bubnuorexa [JOK
CBOMCTB AJICKTPUUECKHUX 3apsiIOB https://m.edsoo.ru/ff0a90cc
DNeKTpUUECKU TOK, YCIIOBUS €r0
36 cymiectBoBanus. Mcrounnku bubmmorexa LIOK
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKa
37 JleicTBUSI 2JIEKTPUUECKOTO TOKA bubmmorexa LIOK
https://m.edsoo.ru/ff0a96hb2
VYpok-uccnenosanue "Jleiictue
38 AIIEKTPHUYECKOTO TIOJIS Ha TIPOBOJHUKH 1
U JUDJIEKTPUKHA"
39 DNEeKTpUYECKU TOK B MeTalJIax, bubnmnoreka [JOK
JKUJKOCTSIX U Ta3ax https://m.edsoo.ru/ff0a9838
40 DnexTpuueckas Lenb U e€ COCTaBHbIE
4acTu
Cuna Toxka. JlaboparopHas pabota
bu6nmoreka [JOK
41 "N3mepeHue U peryiupoBaHue CUIbI 0.5

TOKA"

https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6

DNEKTPUUECKOE HATIPSKEHUE.
BoasT™metp. JITaboparopHas pabota

bubmuoreka [JOK

42 "M3MmepeHue u peryanpoBaHue 05 https://m.edsoo.ru/ff0a9e14
HarpsoKeHus"

43 CornpoTuBiieHIE TPOBOJHUKA. bubnmoreka [JOK
VY ienpHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopHas paboTa "3aBUCUMOCTh

44 3JIEKTPUYECKOTO COMPOTUBIICHUS 1 bubnnoreka [JOK
MPOBOJHUKA OT €r0 JJIMHBI, TUIOIAIN https://m.edsoo.ru/ff0aa738
MONEPEYHOI0 CEYEHUs U MaTepuana"
3aBUCUMOCTh CHJIBI TOKA OT

45 HanpsbkeHus. 3akoH OMa 11 ydacTka bubnmorexa [IOK

https://m.edsoo.ru/ff0aad4a

Lemnu
Jlaboparopnas pabota
"HccnegoBanue 3aBUCUMOCTH CUJIBI

46 TOKA, UYILETO YEPE3 PE3UCTOP, OT 1 bubmmorexa [JOK

https://m.edsoo.ru/ff0aa04e

COTIPOTUBIICHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3ucTope”

47 [TocnegoBarenpHOE U MapaieIbHOE
COETMHEHUS TIPOBOIHUKOB
JlabopaTtopHnas padota "IIpoBepka

48 MIpaBUJIA CIIOXKEHUS HANIPSHKEHUN ITPU 1 bubnnoreka [JOK
IIOCJIEI0BATEIILHOM COCIMHEHHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopos”
JlabopaTtopHas padota "IIpoBepka

49 MIpaBUJIa JUI CHJIbI TOKA ITPU 1 bubnnorexka [JOK

napajuieIbHOM COeAMHEHUN
pe3uctopos”

https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e

Pemenue 3a1a4 Ha npuMEHEHUE

bubmuorexa [JOK

50 3akoHa Oma 1 pa3InyHoOro
AP https://m.edsoo.ru/ff0aaf8a
COCIMHECHHMS TIPOBOJHUKOB
51 PaboTta 1 MOIITHOCTH AIIEKTPUIECKOTO bubnnoreka [HOK
Toka. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124
JlaGoparopnas padora "Onpenenenue
52 a60prl u II:/IOH_I:I)OCTI/I SHGKTpI/I‘ICCKOFO Bubmaorexa ITOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DIEeKTPUYECKHE LIETTH U TOTPeOUTen
53 3IIEKTPUUYECKOU SHEPTUU B OBIT bubnmorexa LOK
p p Y https://m.edsoo.ru/ff0ab660
KopoTtkoe 3aMbikanmne
[ToaroroBka Kk KOHTPOJILHOM paboTe
o TeMe "DIEeKTPUIECKHUE 3apSIb.
54 3apsiKEeHHbIC TeJrI)a U UX ’ bubmorera [JOK
P o . https://m.edsoo.ru/ff0abd2c
B3aumoercTBusl. [10CTOSIHHBIH
ANEKTPUYECKUN TOK"
KonTponbHas pabota no teme
"DHEeKTPUUECKHE 3apsIIbI.
55 3a H)KCI;IHBIG Tea I/IpI/IX bubmmorexa [TOK
P o . https://m.edsoo.ru/ff0abea8
B3aumoercTBusl. [10CTOSIHHBIH
AIEKTPUUYECKUN TOK"
56 ITocTossHHBIE MATHUTEI, UX
B3aUMOJIENCTBUE
57 VYpok-uccnenosanue "M3ydenue bubnmnoreka [JOK
MOJIEW ITIOCTOSHHBIX MarHuToB" https://m.edsoo.ru/ff0ac3d0
MarnutHoe 1ojie. MarHuTHoe I10J1e
bu6nmoreka [JOK
58 3eMJIH U €ro 3HaYeHHue JUIS )KU3HU Ha

3emie

https://m.edsoo.ru/ff0acOba



https://m.edsoo.ru/ff0aaf8a
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59

OmneIT OpcTena. MarauTHoe nojie
JIEKTPUUYECKOro Toka MarHutHoe
10JI€ KaTyIIKU C TOKOM

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac1d?2

60

[IpuMeHeHue >EeKTPOMarHiuToB B
texHuke. JJaboparopuas pabota
"N3y4yeHue neicTBUSI MarHUTHOTO
T0JIs1 HA MPOBOJIHUK C TOKOM"

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac74a

61

DNEeKTPOABUTATEIb IOCTOSIHHOTO
Toka. Mcrionp3oBanue
ANEKTPOABUraTEIeH B TEXHUUECKUX
YCTPOWCTBAX M HA TPAHCIIOPTE.
JlaGoparopHnas pabora
"KoHncTpynpoBaHnue u usyueHue
paboTHI AJIeKTpOoABUTATENS "

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac86¢c

62

Omnbrtel @apases. 3akoH
ANEKTPOMArHUTHOM MHIYKITHH.
IIpaBuio Jlenua

63

Onektporereparop. Crocoos
MTOJTYYCHUS JICKTPUICCKON SHEPTHH.
DNeKTPOCTaHIIUHU Ha
BO300HOBIIEMBIX UCTOYHUKAX
SHEPTUU

64

65

[ToaroroBka K KOHTPOILHOM padoTe
o TeMe "DIIEKTPUYECKUE U
MarHvuTHBIC SBICHUS"

KonTponbHas pabota mo Teme
"DJIeKTpUUECKUE U MAaTHUTHBIC
sIBJICHUS "

bubmuorexa [JOK
https://m.edsoo.ru/ff0acb14

66

PesepBHelIit ypok. Pabora ¢ Tekctamu

bubmuorexa [JOK



https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14

o teme "TemnoBele ssBiaeHus"

https://m.edsoo.ru/ff0accse

PesepBHbIil ypok. Pabora ¢ TekcTamu

R . bubmuorexa [JOK
o7 HO TEME HOCTUMHH,I: 11/1 1 https://m.edsoo.ru/ff0acdc6
AIEKTPUUYECKUN TOK
68 PesepBHbIii ypok. Pabora ¢ Tekctamu 1
1o Teme "MarHuTHsbl€e siBiIeHUS"
OBUIEE KOJIMYECTBO YACOB I10
- 68 14.5

I[TPOT'PAMME



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

9 KJIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbBbIE
(1)
Jlj;-n Tewa ypoka Bcero Konrporenpie  IMpakriieckue i[:;:enuﬂ :)I;I:)l;l;z?;feﬂbnme
padoThI padoThI pecypeni

1 MexaHnueckoe JBH)KEHUE. 1
MarepuanbHas TOUKa

5 Cucrema orcuera. OTHOCUTEIIFHOCTD 1 bubnunoreka LIOK
MEXaHUYECKOTO JBUKEHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IPSIMOJIMHEWHOE 1 bubnuoreka [IOK
NBIDKEHHE https://m.edsoo.ru/ff0ad19a
HepaBHomepHOe npsiMoIMHENRHOe

4 nBukeHue. CpeHsst U MTHOBEHHas 1
CKOpPOCTh

5 [IpssMonMHENHOE paBHOYCKOPEHHOE 1 bubmmnoreka HOK
JBUOKEHHE. Y CKOpPEHHE https://m.edsoo.ru/ff0ad8d4
CkopocTh NpSIMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBM)KECHUSI. 1
I'paduk ckopoctu
JlaGopatopHnas pabota "Omnpeznenenue

7 YCKOpEHHUSI TeNa Mpu 1 1 bubnmnoreka [JOK
PaBHOYCKOPEHHOM JBHWKEHHUH TT0 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TUIOCKOCTH"

8 CBobonnoe nagenue tei. OnbITh 1
lanunes

9 PaBHOMEpHOE ABUKEHUE 110 1 bu6muoreka [JOK

okpy>kHocTH. [leproa u yacrora

https://m.edsoo.ru/ff0ael76



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

oOpanienus. JIuneiinas u yriosas

CKOpPOCTH
10 LleHTpOCTpEMUTENBHOE YCKOPCHHE
1 [IepBeiit 3akon HeroTona. Bektop bubmmoreka [JOK
CHJIBL https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HeroTona. Bu6muotexa [JOK
PaBHOpelicTBYIOIIAs cHita https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HerotoHa. bubnnorexa [JOK
Cyneprio3unus cui https://m.edsoo.ru/ff0ae982
14 Pewrenue 3a1au Ha npuMeHeHUe bubmmoreka [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
5 | Cuna ympyroema. Saon Iyxa im0tz
16 Pemenue 3anay no teme «Cuna
YIIPYTOCTHY
17 Jlaboparopnast pabota «Ornpezaenenne bubnnorexa [JOK
KECTKOCTHU IIPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnnorexa [JOK
18 Cua Tperms https://m.edSO(])_.[ ru/ff0af738
19 Pemenne 3agau mo teme «Cuna bu6nmorexa LIOK
TPEHUSA» https://m.edsoo.ru/ff0afa26
20 Jlaboparopnas padota "Omnpenencaue bubnuotexa [JOK
KO3 PHUIIMEHTA TPEHUS CKOIBKEHUS" https://m.edsoo.ru/ff0af8be
Pemrenue 3agad mo teMe "3aKOHBI
21 Herorona. Cuna ynpyroctu. Cuna bromorexa LIOK
. https://m.edsoo.ru/ff0afb8e
TPEHUS
99 Cuia TSKeCTH U 3aKOH BCEMUPHOTO bubnmnorexa [JOK

TATOTEHUS. Y CKOpEHHE CBOOOTHOTO

https://m.edsoo.ru/ff0af044



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

Ypok-koHpepenius "JIBuxeHue Ten

23 BOKPYT I'PaBUTALIMOHHOTIO LIEHTpa
(Conneunas cucrema). 'amaktuxu"
Pemrenue 3agaud mo treme "Cuia
24 TSDKECTH U 3aKOH BCEMHUPHOTO bubnxorexa LTOK
| P https://m.edsoo.ru/ff0af5f8
TATOTEHUS
o5 [lepBas kocMHUYecKasi CKOPOCTb. bubmmoreka [JOK
HesecomocTs u neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBeCHE MaTepUAIBHON TOYKHU.
AOGCOIIOTHO TBEPIOE TEIIO. bubmmoreka [JOK
26 i
PaBHOBecue TBEpIOTO TENA C https://m.edsoo.ru/ff0afe36
3aKperIEHHON OChIO BpAIICHUS
27 MowmenT cuisl. LenTp TspKecTH
28 Pemenue 3agad nmo reme "MomeHT bubmmoteka IIOK
cunbl. LlenTp TsKecTH" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJILHOM paboTe 1Mo
29 TeMe "MexaHN4eCcKOe IBUKEHUE bubmorexa HOK
. ) https://m.edsoo.ru/ff0b0408
Bzanmoneiicrue ten"
KonTponbHas pabota no teme
30 "MexaHHYeCKOe JIBIKEHUE buomorexa LIOK
. g | ’ https://m.edsoo.ru/ffOb06ec
BzaumopeiicTBue Ten
Nmnynec Tena. Umnynse cuiibl. 3aKoH
31 COXpaHEHHUs UMITyJbca. YIPYroe u buomorexa LIOK
p y o pyT https://m.edsoo.ru/ffOb07fa
HEYMPYroe B3auMOJICHCTBIE
Pemenue 3agad nmo reme "3akoH but6mmoreka [IOK
32 "
COXpaHEHUs UMITYJIbCa https://m.edsoo.ru/ff0b096¢c
33 Ypok-koupepenius "PeakTuBHOE



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c

JBUKEHHE B IIPUPOJIE U TEXHUKE"

34 Mexannueckas paboTa U MOITHOCTh bubmmorexa LIOK
P B https://m.edsoo.ru/ff0b0a84
PaboTa crIIbI TSKECTH, CHIIBI bubmuorexa [JOK
35
YIPYTOCTH M CHJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlabopaTtopHas pabora «OnpeneneHue
36 paboThI CUIIBI TPEHUS MIPU
PaBHOMEPHOM JIBUKEHHUH Teja 1o
TOPU30HTAJILHOM TOBEPXHOCTH»
37 CBsi3b DHEPrUH U PadOTHI.
[ToTenuuanpHas sHeprus
Kunernueckas sneprus. Teopema o bubmmoreka [JOK
38 .
KUHETHYECKON SHEPrUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTUH B
MEXaHHUKe
40 JlaGopatopnas pabora «M3yuenue bubmmnoreka HOK
3aKOHA COXPaHEHUS YHEPIrUm» https://m.edsoo.ru/ffOb12fe
41 KonebarensHOE IBUKEHNUE U €TO bubmmoteka IIOK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
42 3aryxaromue KoneOaHusl. bubnmnorexa [JOK
Breinyxxaennsie kosnebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTH4ecKuil ¥ NpyKUHHBINA
MasiTHUKH
VYpok-uccienoBanue «3aBUCUMOCTh
44 nepuo/ia KojiebaHuM OT KECTKOCTH bubmorexa [TOK
PHOA https://m.edsoo.ru/ff0b197a
MIPYXUHBI U Macchl rpy3a»
45 [IpeBpamenue sHepruu npu

MeXaHHYECKHX KOJIeOaHUIX



https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a

46

Jlaboparopuas pabota «Onpenenenue
YaCTOTHI U TIEpHO/Ia KoJeOaHn i
PY)KUHHOTO MasTHHUKa»

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

47

Jlaboparopnas pabota «IIpoBepka
HE3aBHCUMOCTH TIepHO/Ia KoJIeOaHui
rpy3a, HOABELUIEHHOTO K HUTH, OT
MacChl Tpy3a»

bubnunorexa LIOK
https://m.edsoo.ru/ffOb197a

48

49

50

Mexaunueckue BoJHBL. CBOWCTBA
MeXaHU4eCKHuX BOJIH. [IponosibHbIE 1
MOIEPEYHBIE BOJTHBI

Ypok-koupepenus "MexaHnnyeckue
BOJIHBI B TBEPJIOM TeEJIE.
Ceiicmuueckue BOJTHBI"

3Byk. Pacnipoctpanenue u oTpaxeHue
3ByKa

bubnuoreka [IOK
https://m.edsoo.ru/ffOb21fe

o1

VYpok-uccnenosanue "Habmonenue
3aBUCHMOCTH BBICOTHI 3ByKa OT
JacTOTHI"

52

53

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHUYECKUI pE30HAHC
Ypok-koHpepeHus "YIbTpa3ByK u
UHOPA3BYK B IPUPOJE U TEXHHUKE"

but6mmorexa [IOK
https://m.edsoo.ru/ffOb23ca

54

[ToaroroBka Kk KOHTPOJILHOM paboTe MO
TeMe "3aKOHBI COXPaHEHHS.
Mexannueckue kojaeOaHus U BOJTHBI"

but6mmorexa [IOK
https://m.edsoo.ru/ffOb25f0

55

KonTponbnas pabora no teme
"3akoHbI coxpaHeHus1. MexaHnveckue
Kose0aHusl ¥ BOJHBI"



https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0

DNeKTPOMarHuTHOE IoJIe.

bubnunoreka LIOK

56
DJIEKTPOMArHUTHBIEC BOJIHBI https://m.edsoo.ru/ffOb2abe
o7 CBolicTBa 3JIEKTPOMArHUTHBIX BOJH
Ypok-koudepennus "llkana
58 3J€KTPOMArHUTHBIX BOJIH. bubmmoreka [JOK
Hcnonb3oBaHue 31€KTPOMarHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH I COTOBOI CBA3H"
Vpok-uccnenosanue "MU3yuenue
P . 7 bubnuorexa [IOK
59 CBOMCTB 2JICKTPOMArHUTHBIX BOJIH C
| https://m.edsoo.ru/ff0b2c6¢c
MTOMOIIIbI0 MOOHMIIBHOTO TeedoHa
Pemenue 3agau Ha onpeneneHue
60 9aCTOTHI U JUTMHBI 3JICKTPOMAarHUTHOU
BOJIHBI
OneKTpoMarHuTHas IpUpo/ia CBETA.
61 Cxko OI:()lTI) cBeTa BOJHI;OII:I)IC CBOIiCTBA bubmorexa LHOK
p ’ https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounuku ceera. IIpsaMonuneitHoe
62 acnpocTpaHeHHe cBeTa. 3aTMEHUS bubmorexa LIOK
Pactipoctp ’ https://m.edsoo.ru/ff0b3658
Connua u Jlynst
3aKO0H OTpakeHMS CBeTa. 3epKaa.
63 PemeHHep3aL[aq Ha I I/IMeHeIi—II/Ie bubnmorexa HOK
p https://m.edsoo.ru/ff0b38c4
3aKOHA OTPaKCHHsI CBETa
64 [Ipenomiienue cBeta. 3aKoH bu6muoreka [IOK
MPEJTOMJIEHHUSI CBETA https://m.edsoo.ru/ff0b3aea
ITonHoe BHyTpeHHEE OTPAKEHHE CBETA.
65 I/IcnonbzoBZIT{ie HOHHorpo BHYTPEHHETO bubmorexa LHIOK
yp https://m.edsoo.ru/ffOb3c5¢c
OTpPaKCHHS B ONTHYECKHUX CBETOBOAX
66 Jlaboparopnas pabdota "HccrnenoBanme



https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c

3aBUCUMOCTH yTJia MPETOMICHHS
CBETOBOTO JIy4a OT yTIJIa [MaJIcHus Ha
rpaHule "BO3ayX-CTEKJIO

nn

Ypok-koHpepennus "Micnons3oBaHue

67 MOJIHOTO BHYTPEHHETO OTPAKECHHUS:
CBETOBO/IbI, OITUKOBOJOKOHHAS CBS3b"
68 Jlua3zel. OnTudeckas CHia JIMH3BI bubmmorexa [JOK
https://m.edsoo.ru/ffOb3f2c
. bubnuorexa [IOK
69 [TocTpoeHne N300paKeHM B TNH3AX
P P https://m.edsoo.ru/ff0b444a
JlaGopatopHnas pabora "Omnpexnenenue
70 dox I;Hori pachos[HHs{ " OiTHlIeCKOf/'I bubsmotexa [IOK
Y . " https://m.edsoo.ru/ff0b4206
CHJIBI COOMpArOLEei INH3bI
7 Ypok-koH(pepenus "OnTudeckue bubnnoreka [JOK
JIUH30BBIE TIPUOOPHI" https://m.edsoo.ru/ffOcOa7e
bu6nmorexa LIOK
72 ['na3 xak ontuyeckas cucrema. 3peHue
https://m.edsoo.ru/ff0b4684
73 VYpoxk-koHpepenuus "Jledexrsr
3penus. Kak coxpanurts 3penue"
Paznosxenue 6enoro ceera B CEKT).
74 Omneitel HetoToHna. Croxxenue bubnuotexa [JOK
CIEKTpaIbHBIX UBETOB. [{ucnepcus https://m.edsoo.ru/ffOc0f4c
CBeTa
JlabopaTtopHas padota "OMBITHI 11O
Pa3I0KEHUIO OENIOTO CBETA B CIIEKTP H
but6mmorekxa [IOK
75 BOCTIPUSATHUIO [IBETA IPEIMETOB MPH HX

HaOJII0ICHNH Yepe3 [BETOBbIE
¢buabTpel"

https://m.edsoo.ru/ff0cOe2a



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

VYpok-nipaktukym "BonHoBbie

76 CBOICTBA CBETa: IUCIICPCHUS,
uHTephepenus u qudpaxuus’"
77 Omnsitel Pe3epdopaa u ruranerapHas bubnmnoreka HOK
MOZEJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Moaens aroma bopa
Hcnyckanue 1 OrIoneHue cBera
79 atomoM. KBanTebl. JInHneluaTeie bubmmorexa [IOK
' ' https://m.edsoo.ru/ff0c144c
CHEKTPBI
VYpok-npaktukyMm "Habnrogenue bubnnorexa [JOK
80 "
CIEKTPOB UCIIYCKaHUs https://m.edsoo.ru/ff0c1550
81 PannoakTHBHOCTE U €€ BHIBI bubmmorexa [JOK
A A https://m.edsoo.ru/ff0c1672
Crpoenue atomHoro sipa. Hykinonnas bubnnorexa [JOK
82
MOJEIb https://m.edsoo.ru/ff0c18ac
83 PannoakTuBHBIE NIPEBpALCHUS. bubmmnoreka HOK
N3otomsr https://m.edsoo.ru/ffOclal4
84 Pemenue 3agau mo teme: bubmmoteka IIOK
"PaguoakTrBHBIE IpEBpaIieHUs" https://m.edsoo.ru/ff0clb4a
85 [lepuon nmonypacnana
Ypoxk-koH(pepenus "PannoakTuBHbIE
86 1/13131 CHI/IS(Ib Bpn ; oze Mﬂe 17000303 (S Bubmmorexa [IOK
i | PHPOE, MEAIITE, https://m.edsoo.ru/ff0c2126
TEXHHUKE
SAnepHeie peakuu. 3aKOHBI
87 ccjlx paHeHESI 3aH${ OBOT'O M MAacCOBOT'O bubmorexa [TOK
P AR https://m.edsoo.ru/ff0c1c58
qucel
88 DHeprus CBA3u aTOMHBIX saep. CBs3b bubnmnorexa [JOK

MAacCCBI 1 DHEPIruu

https://m.edsoo.ru/ffOcld7a
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https://m.edsoo.ru/ff0c1a14
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89

Pemrenue 3amau no reme "SnepHeie
peakuun"

90

91

92

93

Peakuuu cunTe3a U 1eneHus sep.
Ncrounuku sHeprun ConHua U 3BE3]1
Ypok-koudepennus "SAnepHas
sHepreTuka. JleicTus
PaZMOaKTUBHBIX U3ITyYEHUH Ha KUBbIE
opraHu3msl"

[ToaroroBka Kk KOHTPOJILHOU paboTe MO
TeMe "DIEeKTPOMarHuTHOE IOJI€.
DNEeKTPOMarHUTHbIE BOJHBI.
KBanrtoBsie siBneHus"

KonTponbHas pabora no teme
"DJIeKTPOMarHuTHOE MOJIE.
DNEeKTPOMarHuTHbIE BOJHBI.
KBanToBbI€ siBeHUS"

bubnmoreka [IOK
https://m.edsoo.ru/ff0c1e88

bubnunoreka LIOK
https://m.edsoo.ru/ff0c223e

94

[ToBTOpenue, o600IIEHNE.
JlaGopaTopHble pabOThI 110 Kypcy
"B3aumoneiicteue ten"

bubmmoteka IIOK
https://m.edsoo.ru/ff0c245a

95

[ToBTOpenue, 06o61eHue. Peenne
PACUCTHBIX U KAYCCTBCHHBIX 3aJ1a4 110
teme "TemnoBsie nmpouecco”

bubmmoteka IIOK
https://m.edsoo.ru/ff0c2572

96

97

IToBTropenue, o6o0menue. Pemenue
pacyeTHBIX ¥ KAYECTBEHHBIX 3a/1a4 T10
teme "KIIJ] TerioBsix qBurarenei"

IToBTropenue, o6o0menue. Pemenue
pacyeTHBIX M KaYECTBEHHBIX 33]1a4 110
teme "KIIJI snexTpoycTanoBOK"

bubnunorexa LIOK
https://m.edsoo.ru/ff0c2a22

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c2b30



https://m.edsoo.ru/ff0c1e88
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[ToBTOpenue, o6o0mIEHHE.

bubnunoreka LIOK
%8 iIa60paT0pHBIe P a6o"TH 1o xypey 1 1 https://m.edsoo.ru/ff0c2c52
CBeTOBBIE SIBICHUS
IToBTropenue, o6o0menue. Pabora ¢
99 TEKCTaMH 110 TeME "3aKOHBI 1 buGnuorexa [IOK
. https://m.edsoo.ru/ffOc2d6a
COXPAHCHUS B MEXaHHUKE
[ToBTOpenue, o600meHne. Pabora ¢
100 Tekcramu 1o teMe "Koiebanus u 1 bubnnorexa [JOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, 0600meHne. Pabora ¢
101 TekcTamH 110 Teme "CBeTOBEBIE 1 bubnnorexa [JOK
| https://m.edsoo.ru/ff0c3044
SIBJICHUS
[ToBTOpenue, o600meHne. Pabora ¢
102 Tekcramu 1o TeMe "KBaHToBas u 1
sanepHas gpusnka"
OBHIEE KOJIMYECTBO YACOB I10 102 97

[NPOTPAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






