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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢u3uMke Ha YpPOBHE OCHOBHOTO 0OmIero oOpa3oBaHUs
COCTaBJIEHAa HA OCHOBE IMOJIOXKEHUI M TPEOOBAHMI K pe3yjbTaTaM OCBOEHHUS Ha
0a30BOM YpOBHE OCHOBHOW 0Opa30BaTEIbHON MPOTPAMMBI, MPEICTABICHHBIX B
Or'oC 000, a Ttakxe c¢ yuérom deaepanbHOil paboueld MPOrpaMMbl
BocniuTanus u KoHueniuu npenogaBanusi yaeoOHOro npeamera « Duznkay.

Copepxanue mnporpamMbl 10 (U3MKE HAMpaBiIeHO HAa (OPMHUpPOBAHUE
€CTECTBEHHOHAYYHOM TI'PaMOTHOCTH OOYYalOUIMXCS M OpPraHU3allui0 M3YYCHUS
Gu3MKu Ha JEeATEeIbHOCTHOM OCHOBE. B mporpamme mo (u3mke y4MTHIBAIOTCS
BO3MOXXHOCTH ydeOHOro mpeamera B peanuzauuu tpedoBanuii ®I'OC OO0 k
IUIAHUPYEMBIM JINYHOCTHBIM M METalpeAMETHBIM pe3yjbTaTaM OOy4deHHs, a
TaK)K€ MEXKIIPEJIMETHbIE CBA3U €CTECTBEHHOHAYYHBIX Y4E€OHBIX MPEAMETOB Ha
yYpOBHE OCHOBHOI'O O0IIEr0 00pa3oBaHUsI.

[Iporpamma 10 (¢u3MKe YCTaHABIMBAET paclpeaesieHue y4eOHOro
Marepuaia mo rojgaM oOydeHHs (MO Kjaccam), MpeiaraeT HTPUMEPHYIO
MOCNIEAOBATEIbHOCTh HW3Y4YEHUSI TEM, OCHOBAaHHYI0 Ha JIOTMKE pPa3BUTHUSA
MPEIMETHOTO COJIEPXKaHUA U yUETE BO3PACTHBIX 0COOEHHOCTEN 00YyJaroInXCsl.

[Iporpamma 1o ¢usmuke pazpaboTaHa C IENbIO0 OKa3aHUS METOAUYECKOM
MOMOIIY YYUTENIO B CO3JaHUU padoUeii MporpaMMBbl IO y4eOHOMY MPEIMETY.

®usnka SABISETCA CHCTEMOOOPA3yIOIUM JJII E€CTECTBEHHOHAYYHBIX
y4eOHBIX MPEAMETOB, IMOCKOIbKY (PU3MUEeCKHe 3aKOHbI JIE)KaT B OCHOBE
IIPOLIECCOB M SIBJICHUM, HM3ydyaeMbIX XHMHUEH, OHOJIOTHEH, acCTpOHOMHUEH H
¢usnueckoil reorpadueil, BHOCUT BKJIaJ B ECTECTBEHHOHAYYHYIO KapTUHY
MUpa, MpeAocTaBisieT Haubosee sCHble OOpas3lbl NPUMEHEHHS HAy4HOI'O
MeToJia MIO3HaHUs, TO €CTh CII0Co0a MOTY4YEeHHsI TOCTOBEPHBIX 3HAHUM 0 MUpE.

OpnHa U3 riaaBHBIX 3a7a4 (PU3MUECKOTO 00pa30BaHUs B CTPYKType OOIIEero
00pa3oBaHus COCTOUT B (POPMUPOBAHUHU E€CTECTBEHHOHAYYHOW I'PaMOTHOCTU U
UHTepeca K HayKe y 00yJaromuxcs.

N3ydyenne ¢u3ukn Ha 0a30BOM YypOBHE IIPEANOJaraer OBIAJCHUE
CJIEAYIOIIMMU KOMIIETEHTHOCTSIMH, XapaKTEPHU3YIOIIMMU €CTECTBEHHOHAYYHYO
IPaMOTHOCTb:

e HAy4YHO OOBSICHSTH SIBJICHUS;

e OIICHUBATH U MOHUMATh OCOOCHHOCTH HAYYHOT O UCCIIEOBAHNUS;

e HHTEPIOPETHPOBAaTH JaHHbIE M  HCIOJB30BATh  HAy4YHBIE
JI0Ka3aTeIbCTBA AJIs MOJTYYEHHUS BHIBO/IOB.

[enn wm3yueHuss (U3MKM HA YPOBHE OCHOBHOIO 00IIero oOpa3zoBaHUs
ompeneneHsl B Konuenuuu npenogaBaHust yaeOHoro mpenmera «Dusuka» B
oOpa3oBaTelbHBIX opranuzanusax Poccuiickoit ®denepaiuu, peaTn3yOImmnX
OCHOBHBIE 0011€00pa30BaATENbHBIE IPOrPAMMBI, YTBEPKIAEHHON pELICHUEM
Komrerun Munucrepcra npocenienus Poccuiickoit denepanuun (poToKon
ot 3 nexabps 2019 r. Ne [1K4BH).

Henu uzyyenusi pusuku:

e MpuOOpPETEHUE HMHTEpEeCa M CTPEMJICHUS OOYYalOIIUXCS K HAy4YHOMY
U3YYEHUIO MPHUPOJIbI, PA3BUTHE WX MHTEIUIEKTYAIbHBIX U TBOPUYECKUX
CITOCOOHOCTEM;

e pa3BUTHE TIPEACTABICHHMM O HAYYHOM METOAE I[O3HAHUS W
(dbopMupOBaHUE HCCIIEAOBATEIBCKOTO OTHOIIECHUS K OKPYXKaIOLIUM
SIBIICHUSIM;

e (opmupoBaHHEe HAy4HOI0O MHUPOBO33PEHUSI KaK pe3yibTaTa HU3y4yeHUs
OCHOB CTPOEHHUSI MaTepuu U (yH/IaMEHTAIbHbBIX 3aKOHOB (DPU3UKH;



(popmupOBaHHE MPEACTABICHUH O POIN (U3UKH JUISL PA3BUTHS APYTUX
€CTECTBEHHBIX HAaYK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE TPEJCTABICHUNH O BO3MOXKHBIX chepax  Oymayien
podeCcCUOHATBLHOMN IESITENbHOCTH, CBSI3aHHOUW ¢ (DM3UKOM, TOATOTOBKA
K JaJIbHEWIIeMy 00y4E€HHIO B 9TOM HANpaBJICHUU.

JlocTikeHne ATUX 1eJe MporpaMmsbl 1Mo (U3MKe Ha YpOBHE OCHOBHOT'O
o011ero oOpa3oBaHusi 00ECTIEYNBACTCS PEIICHUEM CIISAYIONTUX 3a1a4.:

NpUOOpEeTeHHEe 3HAHUW O JIUCKPETHOM CTPOCHHUM BEIIeCTBa, O
MEXaHUYECKUX, TEIJIOBBIX, JJIEKTPUUECKUX, MATHUTHBIX M KBAHTOBBIX
SBJICHUSX;

NpUOOPETEeHUE YMEHUN OMUCHIBATh U OOBACHATH (DPU3UUECKUE SBICHUS
C MCMOJIb30BAaHUEM MOJTYYEHHBIX 3HAHHI;

OCBOGHME METOJOB PpEUIEHMs] NPOCTEWINUX pacuy€THhIX 3ajad C
UCIOJIb30BaHUEM (puznyeckux MOJIENEH, TBOPYECKUX U
PAKTUKOOPUEHTHPOBAHHBIX 33/1a4;

pa3sBUTHE YMEHUH HaOIIOAaTh MPUPOJIHBIE SIBJICHUS U BBIOJIHATH
OIIBITHI, JJAOOPATOPHBIE PA0OTHI U SKCIIEPUMEHTAIILHBIE UCCIIEIOBAHUS C
UCIOJIb30BaHUEM H3MEPUTEIBHBIX TPHOOPOB;

OCBOEHME MNpUEMOB  paboTel ¢ uHGpopManued  (PU3NIECKOrO
COZiepKaHMsl, BKJIOYass MHMOPMALMIO O COBPEMEHHBIX JIOCTHXKEHUAX
(U3KKHY, aHAIU3 U KPUTUYECKOE OLIEHUBaHKE MH(OpMaIny;
3HaKOMCTBO cO  cepamu  NpodecCHOHAIBHOM  JEsTENbHOCTH,
CBSI3aHHBIMM C  (U3UKOW, M  COBPEMEHHBIMH  TEXHOJOTUSMH,
OCHOBAHHBIMU Ha JOCTHKEHUAX (PU3UUECKON HAYKU.

Ha u3yuenue ¢uszuku (6a30BbIi YPOBEHH) HA YPOBHE OCHOBHOT'O OOIIETO

oOpa3oBanus oTBoAUTCS 238 4acoB: B 7 kiacce — 68 yacoB (2 yaca B HEZIEIIO), B
8 kmacce — 68 vacoB (2 yaca B Hememo), B 9 kimacce — 102 gaca (3 4gaca B
HEJIEIIO).

[Ipennaraemerii B mporpaMMe 1o (pu3uke mepedeHp JJabopaTOPHBIX padoT
U ONBITOB HOCHUT PEKOMEHAATENBHBI XapakTep, YUUTETh JeNacT BBIOOD
IPOBEJICHUST J1a0OPATOPHBIX PAOOT M OMBITOB C YYETOM HMHIWBUIYaATbHBIX
OCOOEHHOCTEM  OOydJaromIuxcsi, CIHUCKAa OKCIEPUMEHTAJBHBIX  3aJaHUM,
MpeaiaraéMbIX B PaMKaX OCHOBHOT'O TOCY/IapCTBEHHOTO 3K3aMEHa MO (HU3HKE.



COJEP)KAHUE YUEBHOI'O MPEJAMETA, VYEBHOTO KYPCA (B
TOM YUCJE BHEYPOUHOM JESTEJBHOCTH), YUEBHOI'O
MOJIY.JIS

7 KIIACC

Paznen 1. ®usuka u e€ posib B IO3HAHUU OKPYKAKOIIEr0 MUpPaA.

®usnka — Hayka o npupone. SABneHust npupoasl. PU3NUECKHUE SIBICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, IJIEKTPUUECKUE, MAarHUTHBIE, CBETOBBIE, 3BYKOBBIE.

duznueckre BenUUYUHBL M3mepenue usnyeckux BennyuH. Ounyeckue
npubopsl. [lorpemHocts n3Mepennil. MexayHapoaHasi cucremMa eIMHHII.

Kak ¢usuka u jApyrue ecrecTBEHHble HAayKH H3y4aloT MPHUPONY.
EcrecTBeHHOHAYYHBIM METOJl MO3HAHMS: HAOMIOAEHUE, TTOCTAaHOBKA HAYYHOI'O
BONIPOCA, BBIABMKEHHE THUIIOTE3, OJKCIEPUMEHT IO NPOBEPKE THUIIOTE3,
oO0BsicHeHHe HaOmonaeMoro siiaeHus. OnucaHue QU3NYECKUX SBICHUN C
IIOMOIILIO MOJEJIEH.

Hemoncmpayuu.

1. MexaHn4YecKue, TEIUIOBbIE, JJEKTPUYECKUE, MArHUTHBIE, CBETOBBIC

SIBJIICHHSL.
2. ®usunyeckue nTpuOOPHI U Mpoleaypa NPSIMbIX U3MEPEHUM aHaTIOTOBBIM
U UU(POBBIM TPUOOPOM.
Jlabopamopmuusie pabomul u onvimel.
OmnpezneneHue LEeHbI AeJICHUS Kbl H3MEPUTENBHOT0 Npudopa.
N3mepenune paccTosTHAMN.
N3mepenne 00bEMa KUIKOCTH U TBEPIOTO TeA.
Ornpenenenue pa3MepoB MaJIbIX TEJL.
N3mepenue TteMneparypsl NpHA MOMOIIU KUJAKOCTHOIO TEPMOMETpA U
JATYNKA TEMIIEPATYPBI.
6. IIpoBenenue nccnenoBaHus IO MPOBEPKE TUITOTE3BI: AAIBHOCTH MTOJIETA
iapvka, MNYIIEHHOIO0 TOPU30HTAIILHO, TeM OOoJjblle, 4eM OoJblie
BBICOTA ITYCKA.

Paznen 2. IlepBoHayajibHbIE CBe/IeHHsI O CTPOEHUHU BellecTBa.

CrpoeHue BemiecTBa: aTOMbl M MOJIEKYJIbI, HMX pa3Mmepbl. OIbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BELIECTBA.

JIBmxenue uactull BemiecTBa. CBS3b CKOPOCTH JBMXKEHHMS YAaCTHI[ C
TeMrneparypoil. bpoyHoBckoe nuxenue, nuddysus. BzanmoaelicTBue yacTuil
BEILECTBA: IPUTSKEHUE U OTTAJIKUBAHUE.

ArperatHple COCTOSIHMS BEIECTBA: CTPOCHHE Ta30B, XUIAKOCTEH U
TBEPABIX (KPUCTAUTMYECKUX) Tel. B3auMoCBs3b MEXy CBOMCTBaMH BELIECTB B
Pa3HBIX AarperaTHbIX COCTOSIHUAX M HX AaTOMHOMOJIEKYJIIPHBIM CTPOCHHEM.
OcoOeHHOCTH arperaTHbIX COCTOSTHUM BOBI.

Hemoncmpauuu.

1. HabGmonenne OpoOyHOBCKOTO IBUKEHUS.

2. Habmoaenue nuddysumn.

3. HaOmonenue  sBieHU#l, OOBACHAIOIIMXCA  NPUTSHKEHUEM  WIH

OTTAJIKNBAHUEM YaCTHUI[ BEILIECTBA.

Jlabopamopmuuvie pabomul u onvimol.

1. OmeHka Juamerpa aToMa METOJOM PAI0B (C  HMCHOIb30BAHUEM

dbotorpaduii).

2. OmnbITHI IO HAOJIIOICHUIO TEMIOBOTO PACIIMPEHUS T'a30B.

3. OnbIThI IO OOHAPYKEHUIO TEHCTBUS CHII MOJIEKYJISIPHOTO IPUTS>KEHUSI.
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Paznen 3. /IBuikeHune U B3auMoeiicTBUE TeJl.

Mexannueckoe JBH)XeHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JIBHXKCHUE.
Cxopoctb. CpellHsIsi CKOPOCTh MPU HEPABHOMEPHOM JIBMKEHUU. Pacuér nmytu u
BPEMEHHU JIBUKCHUS.

SBnenne mHepuuu. 3aKOH MHEpUMU. B3auMoaencTBue Tel Kak MpUYrHA
U3MEHEHHUSI CKOPOCTH JBIKEHHMSI Tel. Macca Kak Mepa WHEPTHOCTH Tela.
[InotHOCTH BemiecTBa. CBsA3b IIOTHOCTH C KOJMYECTBOM MOJICKYJ B €IUHHUIIE
o0bEMa BelecTna.

Cuita Kak XapakTepucTHKa B3auMoiecTBUs Tell. Cua ynpyroctu u 3aK0H
I'yka. 3mepeHue CUiibl ¢ MOMOIIBI0 TUHAMOMETPA. SIBIGHUE TATOTEHUS U CUjla
TsokecTH. Cuhijla TSDKECTH Ha Jpyrux IUiaHerax. Bec tema. HeBecomocTsb.
CnoxxeHue cuJjl, HalpaBJICHHBIX MO OJHOW MpsAMoil. PaBHOAEHCTByOIast CHUIL.
Cuna tpenusa. TpeHue CKOJIbKEHMS W TPEHUE MOKOA. TpeHue B MpUPOJE U
TEXHUKE.

Hemoncmpayuu.

HaGmoneHre MexaHn4ecKkoro JBUKEHUS Teja.
N3MmepeHne CKOpOCTH MPSIMOJIMHENHOTO JIBHXKEHUS.
HaGmronenue siBIeHUS] HHEPLIMH.
HaGmonenrie u3MeHeHHs CKOPOCTHU MPHU B3aMMOJICHCTBUU TEJ.
CpaBHEHHUE Macc MO B3aUMOJIECHCTBUIO TEIL.
CnoxxeHue cuJji, HalpaBJIECHHBIX 10 OJHOUW MPSIMOiA.
./Iaﬁopamopubte paéombt U onvimol.
1. OmpeneneHue CKOPOCTH PABHOMEPHOIO JBWIKEHUs (IIapuka B
YKUJIKOCTH, MOJIENIN JIEKTPUUECKOTO aBTOMOOWIIS U TaK Jiajee).
2. Ompepenenue cpeHel CKOPOCTH CKOJIBKEHHs OpycKa WM IIapuKa 1o
HAKJIOHHOM IIOCKOCTH.
Omnpezenenue IIOTHOCTUA TBEPAOTO TeIa.
4. OmbBITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsKeHUs (1edopMarivim)
MPY>KUHBI OT TPUIIOKEHHON CHUJIBI.
5. ONBITBI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHUJIBI TPEHUSI CKOJIBKECHUS
OT Beca TeJjla U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Paznen 4. JlaBjieHne TBEPABIX TeJl, dKUAKOCTEN U ra3os.

HaBnenne. CriocoObl yMEHBIIIEHUS] W YBEIWYEeHUs JaaBieHus. JaBieHue
ra3a. 3aBHCHMOCTb JaBJCHHS Ta3a OT 00bEéma, Temmeparypsel. llepemaua
JABJIEHUSI TBEPJIBIMU TENaMHU, KUAKOCTAMUM M Tra3amu. 3akoH [lackass.
[THeBMaTHUecKue MalIMHBbL. 3aBUCUMOCTb JIaBJICHUS KUIKOCTH OT TJIyOWHBI.
I'unpocratnueckuii mapagokc. CooOmiaromuecs cocyasl. [uapaBnuyeckue
MEXaHU3MBI.

Atmocdepa 3emin u atmochepHoe naBiaeHue. [IpuuuHbl CylecTBOBaHU S
BO3AymHON 000moukn 3emumn. OmbiT Toppudem. M3meperne aTtMocepHOro
TABJICHHS. 3aBUCHUMOCTh aTMOC(HEpPHOTO NaBJICHUS OT BBICOTHI HAJ YPOBHEM
mops. [TpubGopsl 11t u3MepeHus: aTMOCHEPHOTO JTABICHUS.

JleicTBue KUJIKOCTM M Ta3a Ha IMOrPYKEHHOE B HUX TeJO.
BreirankuBaromas (apxumenoBa) cwia. 3akoH Apxumena. l[limaBanue Ter.
BosgyxonnaBanue.

Hemoncmpayuu.
3aBUCUMOCThH JAaBJICHUS raza OT TEMIIEPATYPBHI.

[lepenaua naBneHUs )KUIKOCTHIO U Ta30M.
Coo01maroniuecs Cocypl.

I'mapasnuueckuil mpecc.

[IposiBnenue nercTBrs aTMOCHEPHOTO TaBJICHUS.
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6. 3aBUCHMOCTb BBITAJKHUBAIOIIEH CUJIBI OT 00bEMA MOTPYKEHHOM YacTH
T€JIa U TUIOTHOCTH KUJKOCTH.

7. PaBEHCTBO BBITAJIKMBAIONIEH CUJIbI BECY BBITCCHEHHOMU KUJIKOCTH.

8. YcCIoBHME TIUIaBaHWsS TeEJI: IUIABAHWUE WM TMOTPYKEHHE TEl B
3aBUCHUMOCTHU OT COOTHOUIECHHUS TNIOTHOCTEU TEa U KUIKOCTH.

Jlabopamopmuusie pabomul u onvimel.

1. HUccnenoBanue 3aBUCMMOCTH Beca Tela B BojJe€ OT 0O0ObEMa
MOrPYKEHHOM B )KUAKOCTh YaCTH TEJIa.

2. OmpeneneHue BBITAJIKUBAIOIIEH CWIbL, JIEUCTBYIOLIEH Ha TEJo,
IIOIPYKEHHOE B JKUJKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJKUBAIOIIEH CHJIbI, JEUCTBYIOLIEU HA
TEJIO B )KUJIKOCTH, OT MacChl TeJIa.

4. OnbIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAJIKUBAIONIEH CHJIBI,
JNEUCTBYIOIICH Ha TEJIO B JKUJIKOCTH, OT OO0BbEMa MOTrPYKEHHOU B
JKMIKOCTb YaCTH TeJa U OT MJIOTHOCTH >KUJIKOCTH.

5. KoHCcTpyupoBaHue apeoMerpa WM KOHCTPYUPOBAHUE JIOAKU U
onpeeiieHre €€ rPy30M0IbEMHOCTH.

Pa3znen 5. PaGora u MOIIHOCTB. JHEprus.

Mexannueckast pabora. MOITHOCTb.

[IpocThie MexXaHW3MBI: pblyar, OJIOK, HAKJIOHHAs ILJIOCKOCTh. IIpaBuiio
paBHOBecusi pbryara. I[lpuMeHeHHe TmpaBuUiia paBHOBECHs phluara K OJIOKY.
«3omotoe mnpaBuiao» MexaHuku. KIIJI mpocteix wMexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHHKE.

Mexannueckas »Heprusa. KuHeTndeckas W TOTEHIMAIbHAS SHEPTUsl.
[IpeBpamieHue OOHOTO BHJIA MEXAHMYECKOM HSHEPruM B JAPYrol. 3aKOH
COXPaHCHUSI SHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. IIpumepsl IPOCTHIX MEXaHU3MOB.

Jlabopamopuosie pabomel u onvimel.

1. OmnpeneneHue pabOTHl CUJIBI TPEHHUS TPU PABHOMEPHOM JIBHKCHHUHU

TeJIa IO TOPU30HTAIBHOM MOBEPXHOCTH.
2. HccnenoBanue yciioBUM PaBHOBECHS pblUuara.
3. M3mepenune KIIJ] HaKIOHHOM MIOCKOCTH.

4. H3ydyeHune 3aKOHa COXPAHEHUS MEXAHUYECKON YHEPIUM.
8 KUIIACC

Pa3nen 6. TemioBble siBJICHUS.

OCHOBHBIE MOJOXEHUS MOJEKYISIPHO-KUHETHUECKOW TEOPUH CTPOECHUS
BeniecTBa. Macca u pa3Mepsl aTOMOB U MOJIEKYJ. ONBITHI, MOATBEPKAAIOLIME
OCHOBHBI€ I10JIOKEHUST MOJIEKYJIIPHOKUHETUYECKOU TEOPUH.

Mopnenu TBEPAOrO, XKUIAKOTO W Ta3000pa3HOrO COCTOSHUN BEIIECTBA.
Kpucramnmueckue n amopgusie Tena. OObsiCHEHUE CBONCTB Ia30B, KUAKOCTEH
U TBEPABIX TEJI HA OCHOBE NOJIOKEHHUHW MOJIEKYJSIPHO-KHHETUYECKOM TEOPHH.
CmaunBaHN€E U KaNWJUISIPHBIE ABJICHUA. TEMI0BOE paCIIMPEHNUE U CKATHE.

Temneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBUKEHUS
yacTull. BuyrpeHHsiss sHeprusa. CrnocoObl M3MEHEHHsS BHYTPEHHEW SHEprum:
Terjonepeaaya M CoBeplleHWe  paboTel.  Buasl  Temnonepenauu:
TENJIONPOBOJHOCTb, KOHBEKIIMS, U3TyYCHHE.

KonuuectBo TeninoTel. Y nenbHas TEMI0EMKOCTh BelllecTBa. TernnooOMeH u
TEIJIOBOE pAaBHOBECHE. YpaBHEHHE TemioBoro Oamanca. IlnaBrneHue wu
OTBEpPAEBAaHNE KPUCTAUIMYECKUX BEIIECTB. YJelbHAs TEIUIOTA IUIABJICHHUS.



[TapooOpazoBanue u kouaeHcanus. Mcnapenue. Kunenue. Y enbHas Teriora
napooOpa3oBaHus. 3aBHCHUMOCTb TEMIIEpaTypbl KHIIEHHS OT aTMOC(HEpPHOro
JABJICHUS.

BrnaxunocTs Bo3myxa.

DHeprus TOIMBa. Y IeJbHas TEIIOTa CTOPaHUs.

[Tpunruner pabotel TeruioBbix aurarenedt KIIJI temmoBoro aBurarens.
TemioBble IBUTaTeNu U 3alIUTa OKPYKAIOLIEH CpeIbl.

3aKOH COXpaHEHHMs M IPEBPAICHUS YHEPTUHU B TEIJIOBBIX MPOIECCaX.

Jemoncmpayuu.

vk wnN e

12.
13.

Hab6mtoenre OpoyHOBCKOTO JIBUYKEHUS.

Hab6monenue nuddysumu.

HabGmronenne siBeHUN cMadYMBaHUS M KaIMMILIIPHBIX SBICHUH.
HabtoieHre TermioBoro paciuiupeHust Tell.

N3menenuve naBieHus raza mpu U3MEHEHUH 00bEMA U HarpeBaHUU WU
OXJIAXKICHUU.

IIpaBuna n3mMepeHus: TeMnepaTyphl.

Buae! Tenmonepegayu.

OxJa’xieHue MPU COBEPILICHUN PAOOTHI.

HarpeBanue npu coBepiiieHUH pabOThl BHEIITHUMHU CHJIAMH.

. CpaBHEHHE TEIIIOEMKOCTEH pa3IMUHBIX BEIIECTB.
. HaGmronenue xumexus.

Habro1eHre mocTossHCTBA TeMIIEPaTyPhl MPHU TJIABJICHHH.
Moenu TEeIJIOBBIX ABUTATEIEH.

Jlabopamopuwvie pabomul u onvimel.

1.
2.
3.

10.
11.
12.
13.

OnbITH IO OOHAPY>KEHHIO JCHCTBUS CHUIT MOJIEKYIISIPHOTO MIPUTSIKEHUS.
OMnbITHI O BBIPAIIMBAHUIO KPUCTAJIOB TOBAPEHHOW COJIM WM caxapa.
OMnbITHI 110 HAOJIIOJACHUIO TEIIJIOBOTO PACIIMPEHUS Ta30B, KUAKOCTEH U
TBEPJIBIX TEIL

OmnpeneneHue TaBiIeHUs BO3AyXa B OAJIOHE MITIPUIIA.

OnbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTh JABJICHUSI BO3]lyXa OT €ro
00BEMa M HArpeBaHUS WIN OXJIAKICHHUS.

IIpoBepka THUIIOTE3BI JUHCWHOW 3aBUCHUMOCTH JIJIMHBI CTOJIOHMKA
KUJKOCTU B TEPMOMETPUUECKON TPYOKE OT TEMIIEPATYPHI.
HabGmronenne w3MeHEHUs BHYTPEHHEW SHEPTUHM Tella B Pe3yjbTare
TEeTIonepeaadn U padoThl BHEITHUX CHIL.

HccnenoBanue sBJICHHS TEIJIOOOMEHA MPH CMEIIMBAHUU XOJOJHOU U
ropsiuer BOJBI.

OrnpeneneHre KOJIMYECTBA TEIJIOTHI, IMOJYYEHHOIO BOJOM TIpHU
TEIJIOOOMEHE C HarpeThIM METALTUYECKUM IIHJIMH]IPOM.

Ornpenenenue yeIbHONU TETNIOEMKOCTH BEIIECTRA.

HccnenoBanue nporecca nCHapeHusl.

Ornpenenenre OTHOCUTEIBHON BIQXKHOCTH BO3yXa.

Onpenenenne yaeabHON TEIUIOTHI IUIABICHUS JIbA.

Paszgea 7. Jiekrpuyeckre 1 MAarHUTHBIC SIBJICHMS.

Onextpuzanus Tel. JBa poaa 3IEKTpUYECKHUX 3apsnoB. BzanMmonelicTere
3apsOKEHHBIX  Tesl. 3akoH KynoHa (3aBUCUMOCTh CHIJIBI  B3aMMOJICHCTBUS
3apSKEHHBIX TEJ OT BETMYMHBI 3apsAJI0OB U PACCTOSHUS MEX]Y T€JIaMU).

Onextpuueckoe mnosie. Hanpspk€HHOCTE anekTpuyeckoro nosist. [IpuHnun
CYMEPIO3UIIUU HIEKTPUUECKUX T0JIeH (Ha KaYeCTBEHHOM YPOBHE).



Hocurenn »snexkTpudecknx 3apsgoB. OJIEMEHTApPHBIA JJIEKTPUYECKUI
3apsia. Crpoenne aroma. [IpoBOJHMKM M AUABIEKTPUKH. 3aKOH COXPAHEHUS
AJIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKUAN TOK. YCJIOBUS CYIIECTBOBAHMUS SJICKTPUUYECKOIO TOKA.
Hctounuku mocTossHHOro Toka. JIeHCTBUSI AIEKTPUYECKOrO0 TOKa (TEIJIoBOE,
XUMHUYECKOE, MArHUTHOE). DJIEKTPUUECKUI TOK B JKHJIKOCTSIX U raszax.

Onektpuueckasgs uwenb. Cuina ToKa. OJEKTPUYECKOE  HaIpPsKEHUE.
CornpoTuBiieHHE TPOBOJHUKA. YEIbHOE COMPOTHUBJICHUE BEIIECTBA. 3aKOH
Oma nmna yuactka nenu. I[locnegoBaTenbHOE W MapajUIeIbHOE COEAMHEHUE
MIPOBOTHUKOB.

PaGota W MOIIHOCTH JJEKTpUYECKOro Toka. 3akoH JDxoyns—JIeHia.
DNeKTpUYEeCKrue IeNU M TMOTPEOUTENTH DIESKTPUYCCKON DHEPruu B  OBITY.
Kopotkoe 3ambikanue.

[locTostHHBIE ~MAarHWThHL. B3auMoOAENCTBHE MOCTOSHHBIX MarHUTOB.
MaruutHoe mnosne. MaruutHoe mojie 3eMJU U €ro 3HauyeHHWe IJisl KU3HU Ha
3emne. OnbiT Dpcrena. MarHUTHOE MOJIE JIEKTPUUECKOro Toka. [IprumeHeHune
AJIEKTPOMArHuTOB B TEXHUKE. JlelicCTBME MarHUTHOTO MOJIA HAa MPOBOAHUK C
TOKOM. DIeKTpoaBUTaTEh MTOCTOSIHHOT O TOKa. Hcnonb3zoBanue
AJIEKTPOABUTATENEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel @apaness. SIBieHHE SIEKTPOMAarHUTHOM WHAYKUuH. [IpaBuiio
Jlennia. OnexktporeHeparop. CrnocoObl MOMYYEHHUS 3JIEKTPUUECKOW SHEPrUHU.
DNEKTPOCTAHIINY Ha BO30OHOBIISIEMBIX UCTOYHUKAX SHEPTUH.

Hemoncmpayuu.

1. DNeKTpu3auus Tel.

2. JIBa poja SIEKTPUYECKUX 3apsiiOB UM B3aWMOJICUCTBUE 3apsiKEHHBIX

Tell.

3. YCTpOMCTBO M AEHUCTBUE JIEKTPOCKOIIA.

4. DIEKTPOCTaTUYECKasi NHIYKIIHS.

5. 3aKOH COXpaHEHHUs NEKTPUUECKUX 3apsAJIOB.

6. IIpOBOJHUKY U TUIJECKTPUKH.

7. MopnenupoBaHUE CUIIOBBIX JUHUM 3JEKTPUUECKOTO OIS,

8. MCTOYHHMKH MOCTOSIHHOT'O TOKA.

9. JlercTBUs DIIEKTPUUYECKOTO TOKA.

10. DNEKTPUYECKHUI TOK B HKHUJIKOCTH.

11. ['a30BbIM pa3psia.

12. I3mepeHnue cuiibl TOKa aMIIEpMETPOM.

13. IBmepeHue 37eKTpuYecKoro HarpsixKEHUsI BOJIbTMETPOM.

14. PeocTar u MmarasuH COIPOTUBIICHUMN.

15. B3anmosielicTBuE MOCTOSTHHBIX MAarHUTOB.

16. MoaenupoBaHue HEBO3MOXKHOCTH Pa3IeICHUS MOJTIOCOB MarHUTa.

17. MoaenupoBaHuE MarHUTHBIX MOJIEW MOCTOSIHHBIX MAarHUTOB.

18. OnbIT Dpcreaa.

19. MaruuTHo€ noJie TOKa. DJIEKTPOMArHHUT.

20. JlelicTBME€ MarHuTHOTO TOJISI HA MPOBOJHUK C TOKOM.

21. DNEKTPOABUTATEND ITOCTOSIHHOTO TOKA.

22. UccnenoBanue sIBICHUS JICKTPOMArHUTHON UHIYKIIUH.

23. OnbiTel Dapanes.

24. 3aBUCUMOCTb HAIlpaBJI€HUS WHIYKIUOHHOIO TOKa OT YCJOBUM €ro

BO3HUKHOBEHUS.
25. DJIEKTPOTr€HEPATOP MOCTOSHHOTO TOKA.
Jlabopamopmuuvie pabomul u onvimel.



1. OmpITBI TIO HAOMIOACHUIO OJJICKTPU3AIMU TEJ HWHAYKIHEH W TIpH
CONPUKOCHOBEHUH.

2. HccnenoBanue ACHCTBUSL SJEKTPUUYECKOTO TOJII HA TPOBOJAHUKH U

JTUDJICKTPUKH.

COopka 1 npoBepka padOThI JIEKTPUUECKOM 11NN MOCTOSTHHOTO TOKA.

W3mepenue u peryimpoBaHue CUJIbl TOKA.

H3mepenure 1 perynupoBaHue HAMIPSHKCHUS.

HccrnenoBanne 3aBUCUMOCTH CHJIBI TOKA, WAYIIETO Yepe3 Pe3ucTop, OT

COIIPOTUBJICHUSI PE3UCTOPA U HAIIPSKEHHS Ha PE3UCTOPE.

7. OIBITHI, JTEMOHCTPHUPYIOIITHE 3aBUCUMOCTD AIIEKTPHUIECKOTO
COIPOTHUBIICHHS TPOBOJHUKA OT €ro JUIMHBI, IIOMAAN ITONEPEIHOTO
CCUCHHMsSI M MaTepuaa.

8. IlpoBepka mpaBuia CIOXKEHHUS HANPSHKEHUH MPHU TOCIET0BATEILHOM
COCAMHEHHUH JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBuna Jjisi CUJIBI TOKA TPU TMapaJUICIHHOM COCITUHEHUHU

ouew

PE3UCTOPOB.

10. OnpenenieHue  pabOTHl  AIEKTPUUYECKOTO TOKA, MIAYILIEr0 4epe3
pE3UCTOP.

11. OnpenienieHUe MOIIHOCTH  AJIEKTPUYECKOrO0 TOKa, BBIJIEISIEMON Ha
pe3ucTope.

12. MccnenoBanre 3aBUCUMOCTH CUJIbI TOKA, HIIYIIETO YE€pPEe3 JIAMIIOUYKY, OT
HaIpsDKEHUS Ha HEl.

13. Onpenenenue KIIJI narpeBaTens.

14. MccnenoBanre MarHUTHOTO B3aUMOZEHCTBUSA MMOCTOSIHHBIX MAarHUTOB.

15. I3yueHrMe MAarHuTHOIO TMOJS TMOCTOSIHHBIX MarHUTOB IIPH  HUX
00BEIMHEHUU U Pa3JICIICHUN.

16. UccmenoBanne NEUCTBUS DJIEKTPUYECKOTO TOKA HA MAarHUTHYIO
CTPEJKY.

17. ONBITBI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb CHJIBI B3aUMOJEUCTBUS
KAaTYIIKA C TOKOM M MarHuTa OT CWJIbl TOKa M HalpaBJIEHUs TOKa B
KaTYIIKE.

18. MI3ydyeHue 1elcTBUsI MarHUTHOTO OISl HA IIPOBOJIHUK C TOKOM.

19. KoHcTpynpoBaHue u uzydeHnue paboThl 3JIEKTPOABUTATETIS.

20. U3mepenne KIIJI anekTpoaBuraTeIbHONM YCTaHOBKH.

21. OnbITEl [0 MCCIEAOBAHUIO SIBJEHUS 3JIEKTPOMArHUTHOW WHIYKIIMH:
WCCIIEIOBaHNE M3MEHECHMI 3HAYECHMS W HAIPABJICHUS WHIYKLIMOHHOIO

TOKa.
9 KVIACC

Pasznen 8. Mexanuveckue siBJICHUS.

Mexanndeckoe aBwxeHue. MarepuanbHas Touka. Cucrema OTCYETA.
OTHOCHUTENIBHOCTh MEXaHUYECKOTO JBHKECHMs. PaBHOMEpHOE NPSMOIMHENHOE
newxeHue. HepaBHomepHoe mnpsmonmHenHOe  nBukeHue. CpenHsas U
MTHOBEHHAsl CKOPOCTh TeJa MPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckopeHHOE MpsiMoiiMHEWHOe ABuxkeHue. CBOOOIHOE
nagenue. OnbITel [ ammiest.

PaBHOMEpHOE ABMkKEHHUE MO OKPYKHOCTH. [lepuon u yactora oOpalieHus.
JlunelriHas u yrioBasi CKOpOCTH. LIEHTpOCTpEMUTETBHOE YCKOPEHHUE.

IlepBeiii 3axkoH HprotoHa. Bropon 3akon Herotona. Tperuin 3axoH
Herorona. IlpyHumn cyneprno3uiuuu cui.



Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHuUs: cCuila TPEHUS CKOJIbKEHHS,
CUJIa TPEHHUS NTOKOS, APYrUe BUIBI TPEHUSL.

Cuna TsDKECTH U 3aKOH BCEMUPHOI'O TATOTEHHUA. Y CKOPEHHE CBOOOJIHOTO
nagenus. JIpmwxenue maneT BOKpyr CosHina. IlepBas kocMuueckass CKOPOCTb.
HesecomocTts u nieperpysku.

PaBHOBecue MarepuanbHOM  TOYKH. AOCOMIOTHO  TBEPAOE  TEIO.
PaBHOBecue TBEPHOro Tena € 3aKPEIUIEHHON OChIO BpalleHUS. MOMEHT CHUJIBI.
LlenTp TsKECTH.

Nmnynec  Tena. M3meHenwe wummynbca. HMmmynbe cuibl.  3aKoH
COXpaHEHHS UMITYJIbCa. PEaKTUBHOE IBUKEHUE.

Mexanuueckass pabota U MOIIHOCTb. PaboTa cuil TSKECTH, YNPYrocTH,
TpeHus. CBs3b 3Hepruu U padothl. [loTeHnmanbHas >Heprus Tena, MOIHATOrO
HaJ TOBEPXHOCTBbIO 3eMiid. [loTeHImanbHas >SHEprus CKaToOM NPYKUHBL
Kunernueckas sHeprus. TeopeMa 0 KWHHETUYECKOW SHEPTUU. 3aKOH COXPAHEHUS
MEXaHUYECKOU IHEPTUH.

Hemoncmpayuu.

1. HaGmoneHne MeXaHWYECKOro JBUKEHUS Telda OTHOCHUTEIbHO Pa3HbBIX

TEJI OTCYETA.

2. CpaBHEHME NYyTEH W TPACKTOPUW JIBHKEHUS OJHOTO M TOTO JKE Teia
OTHOCHUTEJILHO Pa3HBIX TEJI OTCUETA.

N3mepenne CKOpOCTH M YCKOPEHUS NPSAMOJIIMHEUHOTO IBUKEHUS.

HccenenoBanue NprU3HAKOB paBHOYCKOPEHHOI'O JIBUKECHUS.

HaOmronenue 1BukeHUs Tela M0 OKPY>KHOCTH.

HaGmonenre MeXaHMYECKUX SIBICHHM, MNPOMCXOASIIMX B CHUCTEME

orcuéra «Tenexka» Nnpu €€ paBHOMEPHOM U YCKOPEHHOM JBHKCHUU

OTHOCHUTEJIbHO KaOuHeTa (PU3UKHU.

7. 3aBUCHMMOCTB YCKOPEHMS TeJla OT MACChl T€Ja U IEUCTBYIOLIEN HA HETO
CHUJIBL.

8. Habmronenue paBeHCTBA CHII TIPH B3aMMOJICHCTBUN TEI.

9. M3MeHeHue Beca Tela pyu YCKOPEHHOM JIBH>)KEHUU.

10. [lepenaua ummyiibca mpu B3aMMOIEHUCTBUU TEIL.

11. [IpeobpazoBanus SHEPTUM MPU B3AUMOJICHCTBUU TEJI.

12. CoxpaHEHHE UMITYJIbCA IPU HEYIIPYTOM B3aUMOJCHCTBUH.

13. CoxpaHeHHEe UMITyJIbca MPH a0CONIOTHO YIIPYrOM B3aUMOJICHCTBUU.

14. HaGnrogeHne peakTHBHOT'O IBUKCHHUSL.

15. CoxpaHeHne MEXaHUYECKON YHEPruu IpU CBOOOIHOM MaJCHUU.

16. CoXpaHeHHE MEXAaHWUYECKOW OHHEpPrud NpH JBWKEHUU Tela IOA
JICVCTBUEM TPYKUHBI.

Jlabopamopuuvie pabomul u onvimel.

1. KoHcTpympoBaHue TpakTa ;s pa3roHa U JaJIbHEHUIIEr0 PABHOMEPHOTO
JBW)KCHUS [IAPUKA WM TEIIEKKH.

2. OmpeneneHue cpeHEd CKOPOCTU CKOJIbXKEHUs OpycKa WM JIBUKCHUS
HIapPHUKa 10 HAKJIOHHOM IIJIOCKOCTH.

3. OnpeneneHHe YCKOPEHHUS Tela IIPU PABHOYCKOPEHHOM JBHKEHUU 10
HAKJIOHHOH IIJIOCKOCTH.

4. HccnenoBaHue 3aBUCMMOCTH ITYTH OT BPEMEHH IPU PaBHOYCKOPEHHOM
JBI>KCHUU 0€3 HaualIbHOW CKOPOCTH.

5. IlpoBepka rumore3bl: €ciM NpU PAaBHOYCKOPEHHOM JIBUKEHUH 0e3
Ha4yaJbHOM CKOPOCTU NMYTH OTHOCSTCSA KaK psAJ HEUYETHBIX YHCEI, TO
COOTBETCTBYIOIINE NPOMEKYTKH BPEMEHH OJIMHAKOBBI.

ounkw



6. HMccnenoBanue 3aBUCHUMOCTH CHJIBI TPEHHUSI CKOJIBKEHHUS OT CHJIbI
HOPMAaJIbHOTO JaBJICHUS.
7. Omnpenenenue kodhPuIeHTa TpEHUS CKOJILKEHUS.
Onpenenenue KECTKOCTH NPYKUHBI.
9. OmnpeneneHue pabOThl CUJIBI TPEHUS TPU PABHOMEPHOM JBUKCHUU
TeJa 0 TOPU30HTAILHOW MMOBEPXHOCTH.
10. OnpeneneHue pabOThl CUJIBI YIOPYrOCTU TIpU MOABEME Tpy3a ¢
WCIO0JIb30BaHUEM HETOJIBHXKHOTO M TTOJIBUKHOTO OJIOKOB.

11. I3yueHue 3aKkOHa COXpaHEHUS YHEPTUH.

Pa3nen 9. Mexannueckne K0J1e0aHUA U BOJIHBI.

Konebarenbnoe paBwkeHne. OCHOBHBIC XapaKTEPUCTUKU KOJICOAHMI:
IIEpUOJ, YacTOTa, aMIUIATyAa. MareMaTU4eCKuid W NPYKUHHBIA MasTHUKHU.
[IpeBparenue sHepruy Mpu KojaedaTeIbHOM JBUKCHHUH.

3aryxawmue kojebanus. BpiHyXaeHHble  koneOanus.  Pe3onHaHc.
Mexanuueckue BoyiHbL. (CBoOWCTBA MexaHWYecKuX BOJH. IIpomonbHble U
MONepeYHble BOJHBL. J[IMHA BOJHBI W CKOPOCTh €€ pacHpoCTpaHEHUs.
MexaHnuyeckue BOJIHBI B TBEPJIOM TeJIe, CEICMUYECKUE BOJIHBI.

3Byk. ['poMkocTh 3ByKa U BbicoTa ToHA. OTpakeHue 3Byka. MUudpa3Byk u
yJIbTPa3BYK.

Hemoncmpayuu.

1. HaOmronenne kojre0aHUM Ted ITOA OEHCTBUEM CHIIBI TSKECTH W CHIIBI
YIPYTOCTH.

HaGmonenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HaGmroeHrie BIHYKICHHBIX KOJIEOAHUI U PE30HAHCA.
Pacripoctpanenue mpo10JIbHBIX U TOMIEPEUHBIX BOJH (Ha MOJIEIH ).
Habmronennie 3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKyCTHYECKHI PE3OHAHC.
./Iaéopamopubte pabomul u onvimel.
1. OmpeneneHue dYacTOTHl W Tiepuoja KojeOaHW MaTeMaTHYECKOTO
MasiTHUKA.
2. Ompepenenre 4aCTOTHI U TIEPUOA KOJICOAaHUHN IPYKUHHOTO MasiTHUKA.
3. HccnemoBanme 3aBHCUMOCTH TIEpHOJa KOJEOAHWHM ITOABEIICHHOIO K
HUTH TPpy3a OT JJIMHBI HUTH.
4. VccrmenoBaHWe 3aBHUCHUMOCTH TeEpUOAa KOJIEOaHWN TPYKUHHOTO
MasiTHUKA OT MaccChl rpy3a.
5. IIpoBepka HE3aBUCHMMOCTH Tepuoja KojebaHui rpysa, MOABEIICHHOTO
K HUTH, OT MacChl rpy3a.
6. OmbBITBI, JIEMOHCTPUPYIOIIME 3aBHCHMOCTh IepHoja KoJeOaHu!
MPY>KUHHOTO MAsITHUKA OT MAaCChI I'py3a U KECTKOCTHU MPYKUHBI.

7. W3Mmepenne yckopeHUs: CBOOOIHOTO TaJCHUSI.

Pazgen 10. DnekTpoMarHuTHOE 10JI€ ¥ 3JIEKTPOMATHUTHbIE BOJIHBI.

DJIEKTPOMAarHUTHOE TMOJ€. ODJIEKTPOMarHuTHble BOdHBL. — (CBOMCTBa
AJIEKTPOMArHuTHBIX BOJH. [llkanma »siexkTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3H.

DJeKTpoMarHuTHas npupoja cera. CKopocTh cBeTa. BonHOBBIE CBOKCTBA
CBETa.

Hemoncmpayuu.

1. CBoiCTBA PIEKTPOMATHUTHBIX BOJIH.

2. BomHOBBIE CBONCTBA CBETA.

Jlabopamopmuuvie pabomul u onvimel.

o
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1. M3ydeHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C MOMOIIbIO MOOHIBHOTO
Tenedona.

Pasznen 11. CBeroBbIe SIBJICHHUS.

JlyueBas  mogmenp  cBera.  Mcrounukm — cBera.  IIpsaMonuHelHOe
pacnipoctpanenue cBera. 3arMmeHuss ComHuna u JlyHel. OtpakeHue cCBeTa.
[Tnockoe 3epkano. 3aKoH OTpaKEHUs CBETA.

[Ipenomnenue cBera. 3aKOH mpenomiieHUs cBeTa. [lomHoe BHYyTpeHHee
oTpakeHue cBera. lcmonp30BaHME TOJHOIO BHYTPEHHErO0 OTPAXKEHHS B
ONTHYECKUX CBETOBOAAX.

Jlunza. Xon nyuerr B JsmH3e. Ontuueckas cucrema ¢oToarrapara,
MUKpOCKONa M TeJeckomna. ['nma3 kak onruyeckas cucrema. biuzopykocts u
JAIBbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crekTp. OmnbiTel HbtoroHa. Croxenue
CIIEKTPAJIbHBIX I[BETOB. J(Mcnepcus ceera.

Hemoncmpayuu.

1. IIpsMonuHelHOe paclpOCTPAHEHUE CBETA.

2. OTpakeHuEe CBETA.

3. Ilomyuenue wu300pakeHUN B TIJIOCKOM, BOTHYTOM U  BBITYKJIOM
3epKaiax.

[IpenomiieHue cBeTa.

OnTryecKkuid CBETOBOJ.

Xon nydeid B coOMparoliei TuH3e.

XoJI Iyder B pacCEeuBaroLIeH JIMH3E.

[Tonydyenne n300paxeHU ¢ MOMOIIBIO JTUH3.

. Ilpunnun nevictBus goroanmnapara, MUKpPOCKOIA U TEJIECKOIIA.

10. Mopnens ri1asa.

11. Pa3noxxenue 0eaoro cBeTa B CIEKTP.

12. [lonydyenue 6enoro cBeTa Nnpu CJI0KEHUU CBETa pa3HbIX I[BETOB.

Jlabopamopmuosie pabomel u onvimel.

1. HccrmenoBaHne 3aBUCUMOCTH YIJla OTPaKEHUsI CBETOBOIO Jiyda OT yrJia

NaJCHUs.

2. M3yueHue xapaKkTepUCTUK U300paKEHUs IpeIMeTa B INIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCMMOCTH yrila MPEJIOMIICHHS CBETOBOTO JIyda OT

yrja najieHus Ha FPaHULE «BO31YX—CTEKIIO».

4. [lonyuenue n300pakeHU ¢ TOMOILBIO COOMPAIOIIEH JINH3HI.

5. OmpezneneHue (POKYCHOTO  PACCTOSHMS W ONTHYECKOM  CHIIBI

cOOMparoIei JINH3HI.

6. OIBITHI IO PA3IOKEHUIO OEIOr0 CBETA B CIIEKTP.

7. ONbITHI 0 BOCTIPUATHIO IIBETA MPEAMETOB MPU UX HAOIIOACHUU Yepe3

[[BETOBbIC (DUIIBTPHIL.

Paznen 12. KBanToBbIe siBJICHUS.

OmnsiTel Pe3epdopaa u mnanerapHas Moaenb aroma. Mognens atoma bopa.
Hcnyckanue u nornonieHye cBeta atomoM. KBaHThI. JIMHENYaThIe CIIEKTPBI.

PannoaktuBHOCTh. Aubda, Oeta- u ramma-uznydeHus. CrpoeHue
aToMHOro  sgpa. HyknoHHas  Mozens  atromMHOro — snpa.  Msoromsl.
PannoaktuBHbIe npeBpaienus. [lepuon nonypacnana aTOMHBIX sIIED.

SAnepHble peakinu. 3aKOHbI COXPAaHEHHUS 3apsI0BOIO U MacCOBOI'O YHCEI.
OHeprus CBsi3M aTOMHBIX sjep. CBsA3b Macchl M dHEpruu. Peakunn cuHTE3a U
nenenus snep. crounmku sueprun ConHIa v 3BE3].

SlnepHas sHepreruka. JleMCTBUS pPaguOaKTUBHBIX WU3JIy4EHUN Ha KUBbIC
OpPraHHU3MBI.

LN R



Hemoncmpayuu.

CrexTpbl U3Ty4EeHHS U TTOTJIOMICHUS.
CrexTpsl pa3IMYHbIX Ta30B.

CnekTp Bomopoza.

Hab6monenue TpekoB B kamepe BuiibcoHa.
Pabota cuérynka HOHU3ZUPYIOMINUX U3TYUCHUM.

6. Peructpaiius uznydeHusi IpUpOAHBIX MUHEPAJIOB U MPOJTYKTOB.

Jlabopamopuuvie padbomul u onvimol.

1. HaGmroneHue CIUTONIHBIX U TMHEHYATHIX CIIEKTPOB U3TyUCHUSI.

2. HccnenoBanue TPEeKOB: U3MEPEHUE SHEPTUU YACTULIBI IO TOPMO3ZHOMY

nytu (o gororpadusm).

3. M3mepenne paanoakTUBHOTO (OHA.

IToBTOPUTEILHO-0000IAKO NI MOTYJIb.

[ToBTOpUTENLHO-0000IIAIOLIN I MOZYJIb MpeAHA3HAYECH TUIS
CHUCTeMAaTH3allud U O00O0OILIEHUS MPEIMETHOrO COACpXKaHUS U  OIbITa
NEeSTENbHOCTH, MPUOOPETEHHOTO MPU U3YYEHUU BCETrO Kypca (DU3MKH, a TaKxKe
JUISL TIOJITOTOBKM K OCHOBHOMY TOCYJAapCTBEHHOMY 9K3aMEHY IO (U3UKE IS
00y4Jaromuxcs, BBIOPABIIUX 3TOT Y4€OHBII MpEIMET.

[Ipy wm3yyeHWH OAHHOTO MOJYJSI PEaTM3YHOTCS W CUCTEMATHU3HPYIOTCS
BUJbI JICSITEIIBHOCTH, HA OCHOBE KOTOPBIX OOecleunBaeTcsi JOCTUXKEHUE
MPEAMETHBIX M METalmpEeIMETHBIX IUJIAHUPYEMBIX pPE3yJIbTaTOB 0O0y4YEHUS,
dbopMuUpyeTCsl eCTECTBEHHOHAYYHAass TPaMOTHOCTh: OCBOCHUE HAYYHBIX METOJIOB
UCCJICIOBAHUS SIBJICHUM TPUPOJIBI U TEXHUKU, OBJIAJICHUE YMEHUSMU OOBSICHATH
dbu3nYecKkue SBJICHUS, MPUMEHS MOJyYCHHBIC 3HAHUS, pellaTh 3aJladd, B TOM
YHUCJIE KaYE€CTBEHHBIE U YKCIIEPUMEHTAJIbHBIE.

[IpyHUMOMANBHO  AESATENBHOCTHBIM  XapakTep  JIaHHOrO  paszfiena
peayin3yercs 3a CUET TOro, YTO 00YHarOIIUECs BBITOIHSIOT 3a/1aHUsl, B KOTOPBIX
UM TIpeJjiaraercs:

Ha OCHOBE TMOJIYYCHHBIX 3HAHUN pacmo3HaBaTh M HAYYHO OOBSICHATH
bu3YecKue SIBJICHUS B OKPYXKAIOIICH TPUPOIE U TTOBCETHEBHOM KU3HM;

WCIOJIb30BaTh HAy4YHBIE METOJbI MCCIEAOBaHUS (PU3NUYECKHUX SIBICHUU, B
TOM YUCJIE JJI MPOBEPKU TMIOTE3 U MOJYYCHUSI TEOPETUUECKUX BHIBOJIOB;

OOBSACHATHh HayYHbIE OCHOBBI HaWOOJIE€ BaXXHBIX JOCTHUKEHUU COBPEMEHHBIX
TEXHOJIOTUM, HANpUMEp, MPAKTUUYECKOTO  HUCIOJIb30BaHUSA  PaA3IMYHBIX
VMCTOYHHUKOB SHEPIHUM HAa OCHOBE 3aKOHA IPEBPAIICHHUS M COXPAaHEHHUs BCEX
M3BECTHBIX BUJIOB DHEPIUHU.

aukwnNPE



IHHVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA YUYEBHOI'Q
HPEIMETA, YYEBHOI'O KYPCA (B TOM YUCJIE BHEYPOYHOU
AEATEJBHOCTH), YHEBHOI'O MOAY JIA

N3yyenne @Qu3nku Ha ypOBHE OCHOBHOIO OOIIEro 0Opa3oBaHMs

HaMpaBiIeHO HA JOCTH)KEHHME JIMYHOCTHBIX, METAIPEJAMETHBIX U IMPEIMETHBIX
o0pa30BaTeIbHBIX PE3YJILTATOB.

B pesynpraTe wu3ydeHus (U3MKM HA YPOBHE OCHOBHOIO OOILEro

oOpa3oBanuss y oOyuwatomerocs OyayT cQopMUpPOBaHBI  CIEAYIOIINE
JMYHOCTHBIC PE3YJIbTaThl B YACTH:

1) mnaTprMoOTHYECKOr0 BOCIMTAHUS:

- TMpPOSABJIEHHE WHTEpECa K HCTOPUM U COBPEMEHHOMY COCTOSHUIO
POCCHICKOM (PU3HYECKON HAYKH;

- IEGHHOCTHOE OTHOILIEHUE K IOCTHXKEHHSIM POCCUNCKUX YUEHBIX -(DU3HKOB;
2) rpaKAaHCKOr0 U 1YXOBHO-HPABCTBEHHOI 0 BOCTIMTAHUS:

- TOTOBHOCTb K aKTHBHOMY VYYacTHUIO B OOCYXJEHHUHU OOILECTBEHHO
3HAYUMBIX W OTUYECKUX TMpoOJeM, CBA3aHHBIX C MPAKTHUYECKUM
MPUMEHEHUEM JTOCTIKCHUN (PU3UKH;

- OCO3HAHHME BAXXHOCTU MOPAIbHO-3THUYECKUX MPUHLUIOB B AEATEIBHOCTH
Y4EHOTIO;

3) 3cTEeTH4eCKOro BOCIIUTAHUSA:

- BOCTIPUATHE ICTETUUYECKUX KauecTB (U3MUECKON HAyKH: €€ TapMOHHUYHOIO
IIOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, JIAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI' 0 MO3HAHUSA:

- OCO3HaHUE IICHHOCTH (U3MYECKOM HAYKHM KaK MOIIHOTO HHCTPYMEHTa
IIO3HaHUST ~ MHUpa, OCHOBBI  PA3BUTHUS  TEXHOJIOTMH,  BaXKHEUIIEH
COCTABJISIOLIEN KYJIbTYPHI;

- pa3BUTHE HAYYHOU JIF0O03HATENLHOCTH, MHTEPECAa K HUCCIEeN0BATEIbCKON
JEATENBHOCTH;

5) <¢opvupoBaHus KYJbTYPbl 30POBbSi MW JIMOLMOHAJIBLHOI O
OJIaronosyums:

- OCO3HaHWE LIEHHOCTH Oe3o0macHOro o0pasza JKU3HH B COBPEMEHHOM
TE€XHOJIOTMYECKOM MHpE, BXKHOCTH MpPaBHJI O€30MACHOIO MOBEACHUS Ha
TPAHCIIOPTE, HA JOPOTaX, C AIEKTPUUECKUM U TETUIOBBIM O00OPYJIOBAHHEM B
JIOMAIIIHUX YCIIOBUSIX;

- c(OpMHUPOBAHHOCTh HaBbIKA PeQIEKCUU, MPU3HAHHME CBOETO IIpaBa Ha
OLIMOKY M TaKOTO K€ IpaBa y APYroro 4eioBeKa;

6) TPy10BOr0 BOCIIMTAHMS:

- aKTMBHOE y4YacCTHE€ B PEHICHUM MPaKTUYECKHX 3a7ad (B paMKax CEMbH,
o0pa3zoBaTelbHON OpraHu3alu, TOpoJa, Kpasi) TEXHOJOTHYECKOU U
COLIMAJILHON HAINPaBICHHOCTH, TPEOYIOMUX B TOM 4YHCIC U (PU3NIECKHUX
3HAHMU;

- UHTEPEC K MPAKTUUECKOMY M3Yy4eHUIO Tpodeccuit, CBSI3aHHBIX C (DU3UKOI;
7) 3KOJIOrM4eCKOro BOCIIUTAHMS :

- OpUEHTAIUsl Ha MpUMEHEHUEe (PU3NYECKUX 3HAHUM JJIA pelIeHUs 3a7ad B
00JlacT OKpY’Karolel cCpeibl, TUIAHUPOBAHUS TOCTYNKOB M OLIEHKUA HUX
BO3MOYKHBIX MOCJIEICTBUM JUIs1 OKPYXKAIOIIEN CPENbL;

- OCO3HAHUE TJIOOAILHOTO XapaKTepa dKOJIOTUYECKUX MPOOJIeM U MyTel hX
peLICHHUS;

8) ajanTanum K M3MEHSIOMIUMCH YCJIOBUAM COUMATBHOM M NMPUPOAHOMI
cpeabl:



- HOTpC6HOCTB BO B33PIMOI[€I>1CTBHPI IIpHU BBIIIOJHCHNHA I/ICCJ'ICI[OBaHI/Iﬁ u
ITPOCKTOB (1)I/I3PI‘-I€CKOﬁ HaIlpaBJICHHOCTH, OTKPBLITOCTH OIIBITY W 3HAHUAM

JPYTHX;

e - TOBBIINICHUE YPOBHS CBOEH KOMIIETCHTHOCTH 4Yepe3 NPaKTHYECKYIO
NEeSATEeNIbHOCTD;

e - TOTPeOHOCTH B (OPMHUPOBAHWM HOBBIX 3HAHWN, B TOM YHCIE
dbopMynupoBaTh UJIEH, TMOHATHS, TUNOTE3bl O (PU3MUecKuX OOBEKTaX U
SIBJICHUSIX;

e - OCO3HaHUE ACPUIIMTOB COOCTBEHHBIX 3HAHWM W KOMIIETEHTHOCTEH B

o0nacTu (PU3UKHU;
e - IJIAHUPOBAHHE CBOETO PA3BUTHUA B MPUOOPETCHUU HOBBIX (HU3MUECKUX

3HAHMU;

e - CTPEMJICHHE AaHAM3UPOBATh U BBISBISATH B3aUMOCBSI3U  MPUPO/IBI,
oO1iecTBa ¥ 3KOHOMHUKH, B TOM YHCJIE€ C MCHOJb30BAaHUEM (PU3MUECKUX
3HAHUM;

e - OLIGHKAa CBOMX JEHUCTBUU C Yy4€TOM BIUSHUS Ha OKPYKAIOUIYIO Cpeny,
BO3MOXXHBIX TJI00ATTBHBIX MTOCIIEICTBHIMA.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

B pesynbraTte oCBOCHHs MpPOrpaMMmbl MO (U3HKE Ha YPOBHE OCHOBHOT'O
obOmiero  obpa3oBanuss y  oOywatomerocs  Oyayr  cOpMHUPOBaHBI
MeTanpeaMeTHbIe pe3yJbTaThl, BKJTIOYAFOIIIHE TIO3HaBaTEeJIbHBIC
YHUBEpCAIbHBIC YYeOHBbIC JCHCTBHSA, KOMMYHHUKATHBHBIC YHHBEpPCAIbHBIC
y4eOHbIE IeHCTBUS, PEryISATUBHBIC YHUBEPCATbHBIC YUCOHBIC ICHCTBHS.

IlosHaBaTe/ibHbIC YHUBEPCAJIbHbIC YUeOHbIE 1eHCTBUSA

ba3oBble Joruueckue AeMcTBUA:

e BBIBIITh W XapaKTEPH30BaTh CYIIECTBCHHBIC IPH3HAKH OOBEKTOB
(siBIEHUI);

e YCTaHaBJMBATh CYIICCTBEHHBIN MPU3HAK KiIacCU(PUKAIIUU, OCHOBAHUS
Ji1s1 0000IIIEHUS U CpaBHEHUS,

e BBIABISATh 3aKOHOMEPHOCTH ¥ TMPOTHUBOPEUUS B PACCMATPHUBAEMBIX
dakTax, MaHHBIX W HAOMIONCHUSX, OTHOCAIIUXCS K (PU3HMUIECKUM
SBJICHUSIM;

e BBIABIISITh MPUYUHHO-CIICACTBEHHBIC CBSI3U MPU M3YyYECHUU (HU3MUECKUX
SBIIGHUA W TIPOILIECCOB, JENaThb BBIBOABI C  HCIOJIH30BAHUEM
JNEAYKTUBHBIX U MHIYKTUBHBIX YMO3aKJIIOUEHHUH, BbIIBUTaTh TUIIOTE3bI
0 B3aMMOCBSI3SIX (PU3UIECKUX BEIMYNH,

e CaMOCTOSITENILHO BBIOMpATh CHOCOO peuieHHs ydeOHOW (u3nueckoi
3aja4¥ (CpaBHEHHE HECKOJIbKUX BAPUAHTOB PEIICHHUsI, BRLIOOp Hanbosee
MOIXOIAIIETO C YIETOM CaMOCTOSATEIILHO BBIICTICHHBIX KPUTCPHUEB).

Bba3oBble ucciienoBarejbCKue AeiCTBUA:

e HUCIONB30BaTh BOMPOCHl KaK  HCCIENOBATEIbCKUM  HMHCTPYMEHT
MO3HAHUS;

e TMPOBOAUTH 10 CAMOCTOSITEIBHO COCTABJICHHOMY TIUTaHY  OIIBIT,
HECJIOKHBIM  (PU3UUYECKHIN JKCIIEPUMEHT, HEOOJBIIIOe HCCIIEIOBaHUE
(hbU3UYECKOTO SIBICHUS,

e OICHWBATH HAa MPUMEHHMOCTh W JOCTOBEPHOCTh HWH(OpPMAIIHIO,
MOJIYYCHHYIO B XOJI€ UCCIICOBAHUS WJIA SKCIIEPUMEHTA,



CaMOCTOSITEIbHO  (popMynupoBaTh 000OIIEHHWS W BBIBOJABI IO
pe3ysbTaraM MpOBEAEHHOTO HAOIIOEHUS, ONbITA, UCCIIEIOBAHUS;
MPOrHO3UPOBATh BO3MOXKHOE JalbHEWIIee pa3BUTHE (PU3UUYECKUX
MPOIIECCOB, a TAKXKE BBIIBUTATh MPEIOIOXKEHUS 00 UX Pa3BUTUH B
HOBBIX YCJIOBUSX U KOHTEKCTaX.

Pabora ¢ undopmanmneii:

NPUMEHSATH PA3IMYHbIE METOAbI, UHCTPYMEHTHI U 3aMPOCHI MPU TTOUCKE
1 0TOOpe MH(GOPMALIMK W JAHHBIX C YYETOM MPEAJIOKEHHOW YU4eOHOM
dbu3uYecKol 3a/1a4H;

aHAJIU3UPOBATD, CUCTEMATU3UPOBATh u UHTEPIPETUPOBATD
UH(}OpMAIINIO Pa3IMYHbIX BUIOB U (POPM MpeaCTaBICHUS;
CaMOCTOSAITEJIbHO BBIOMPATh ONTHUMAIbHYIO (OpPMY MperCTaBICHHUS
uH(pOpMaM U WUIFOCTPUPOBATh pEIIaeMble 3aJaul HECIIOKHBIMU
cXeMaMHu, IMarpaMMaMHy, HTHOU IrpauKoil 1 UX KOMOUHALUSMU.

KoMMyHHKAaTHBHBIC YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUA:

B X0JIe OOCYXKJI€HUsI Y4EOHOr0 MaTepuaa, pe3yiabTaToB J1abopaTOPHBIX
paboOT M MPOEKTOB 3a7aBaTh BOMPOCHI IO CYIIECTBY OOCYXAaeMoi
TeMbl U BBICKA3bIBATh WJECH, HAICJICHHbIE HA PEIICHHE 3aJa4ud U
nojiJiep kanue OJaroKenareIbHOCTH OOLIEHUS;

COIMOCTABJISITh CBOM CYXKIEHHUS C CYXKICHUSMH JAPYIMX YYaCTHHKOB
Jianora, 0OHapyXKMUBaTh Pa3Inure U CXOJCTBO MO3UIIUN;

BBIpaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTaX;
NyOJIMYHO TMPEACTABIATh PE3YJbTAThl BBIMOJHEHHOTO (DU3UYECKOTO
OTbITa (AKCIEPUMEHTA, UCCIIEOBAHMUS, IIPOEKTA);

MOHMMAaTh M  KCHOJb30BaTh  NPEUMMYIIECTBA  KOMAaHIHOM U
WHJUBUTYabHOM pa0OThl TPH PEHICHUH KOHKPETHOW (PU3nYecKoi
po0JIEeMBL;

MPUHUMATh 1IE€JIM COBMECTHOM JE€ATEIbHOCTH, OpPraHU30BbIBAThH
JNEUCTBUA T0 €€ MOCTHKCHHIO: PACIpeNeNsiTh pOJid, OOCYXKIaTh
MPOIIECChl U Pe3yJbTaThl COBMECTHOM pPabOThI, 0000IIaTh MHEHHS
HECKOJIbKUX JIO/ICH;

BBITIOJTHATH CBOIO YacTh padOTHI, JOCTUTAsl KaYeCTBEHHOT'O pe3yJbTaTa
M0 CBOEMY HAIPABJICHUIO U KOOPAUHUPYS CBOM JICUCTBUS C APYTUMU
YjieHaMU KOMaH/Ibl;

OIICHMBATh KAYECTBO CBOET0 BKJIAJIa B OOIINUN MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSITENIbHO CPOPMYIIUPOBAHHBIM YYACTHUKAMU B3aUMOJICHCTBHUS.

PeI‘yJISITl/IBHbIe YHUBEPCAJIbHBIC yqeﬁﬂble HeﬁCTBHﬂ

CaMoopraHmaunﬂ:

BBISIBJIATh NPOOJIEMbl B  JKM3HEHHBIX M  YY4E€OHBIX CHUTYyalMsX,
TPEOYIOIHUX JJIs pelIeHUs] PU3NUECKUX 3HAHUM;

OPUEHTUPOBATHCS B  PA3JIMYHBIX MOAXOAAX TMPUHATHS PpPELIECHUMN
(MHAMBUAYAIbHOE, MPUHATHE PEUICHUS B TPYMIE, NPUHATUE PEUICHUI
TPYIIIOit);

CaMOCTOSITEJIbHO COCTABJIATh AITOPUTM pEIICHHs] (PU3HUECKON 3aayu
WIM TUIAaHa MCCIEAOBAHMUS C YU4ETOM HMEIOIIMXCS PECYpCOB U
COOCTBEHHBIX  BO3MOYKHOCTEH, apryMEHTUpPOBaTh IpeasiaracMble
BAPUAHTHI PELIECHUN;

JIeNaTh BHIOOp U OpaTh OTBETCTBEHHOCTH 32 PEILICHHUE.

CaMOKOHTp 0J1b, AMOIUOHAJIbHbIN HHTEJIEKT:



JaBaTh aJCKBATHYIO OIICHKY CHUTyallil W TMpearaTh IUlaH ¢
W3MCHCHUS;

OOBSICHATh TMPUYUHBI JOCTHXKEHUS (HEIOCTHUKEHUS) PE3yIbTaTOB
NeATEIHbHOCTH, TaBaTh OIICHKY MPUOOPETEHHOMY OITBITY;

BHOCHUTH KOPPEKTHBHI B JICATCILHOCTH (B TOM YHCIIC B XO/ BBIMIOJHEHUS
(GU3MYECKOr0 MCCIICIOBAHUS WJIM TPOEKTAa) HA OCHOBE HOBBIX
OOCTOSITENICTB, M3MCHUBIIMXCS CUTYaIlMi, YCTAHOBJICHHBIX OINHUOOK,
BO3HUKIIINX TPYIHOCTEH;

OILICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSIM;

CTaBUTh Ce0si Ha MECTO JPYroro uenoBeKa B XOA€ CIopa WU
JTUCKYCCUU Ha HAy4YHYI0 TEMY, IOHUMAaTh MOTHBBI, HAMEpPEHUS U
JIOTUKY APYTOro;

NpU3HABATh CBOE MPaBO HA OMIMOKY MPH PeUmieHUH (HU3UUECKUX 33734
WIH B YTBEP)KICHUAX HA HAYYHBIE TEMBI M TaKOE K€ MPaBO JPYTOTO.

INPEAMETHBIE PE3YJ/IbTATDBI

K koniy oOyuenuss B 7 kjacce MpeIMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYJAIOLIUXCS YMEHHIA:

UCIIOJIb30BaTh TMOHATHS: (U3MYECKUE U XUMHUYECKUE SIBIICHUA,
HaOJI0/ICHUE, YKCIIEPUMEHT, MOJIEb, TUINOTE3a, SAUHUIIBI (PU3MUECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSHUSA BellecTBa (TBEPAOE,
KHUIKOE, Tra3000pa3HOE), MEXaHHYECKOe JBIKEHHE (PaBHOMEPHOE,
HEPABHOMEPHOE, MPSMOJIMHENHOE), TPAEKTOPHs, PaBHOACHCTBYOIIAsA
cwia, gaedopmarus  (ynpyras, —IUIacTUYecKas), HEBECOMOCTb,
COOOIIIAOIINUECS COCYIbI;

paznuyath saBieHUS (qudQys3us, TEIIOBOE JABWIKCHHE YaCTHIL
BEILIECTBA, PABHOMEPHOE [IBH)KEHUE, HEPABHOMEPHOE JIBUIKECHHUE,
WHEpLUs, B3aUMOJCUCTBUE TEJ, pPaBHOBECHE TBEPABIX TEA C
3aKpEIUIEHHOM OCBIO BpAaIllCHWs, IIepenadya JaBJICHUS TBEPIBIMU
TeJIaMH, KUJIKOCTSIMU W Ta3aMu, arMochepHoe MaBlieHWe, TJIaBaHWe
T€N, TMPEBPAIICHUS MEXaHWYECKOM »SHEpPruu) MO OMNUCAHHID UX
XapaKTEePHBIX CBOMCTB M Ha OCHOBE OIMBITOB, JACMOHCTPHUPYIOIINX
TaHHOE (PU3NYECKOE SIBIICHUE;

pacmo3HaBaTh TMPOSBJICHUE W3YUYCHHBIX (PU3NYECKUX SBICHUN B
OKpY)KarolieM MHpe, B TOM uuciie (U3NYECKUEe SIBICHUS B IPUPOJE:
MPUMEPHI ABUKEHUS C PA3IMYHBIMU CKOPOCTSIMU B KMBOW M HEXKUBOU
NpUpoJie, ACHUCTBUE CUJIBI TPEHUS B MNPUPOAEC U TEXHUKE, BIUSHUE
aTMoc(epHOro JaBJICHUs] HA KUBOM OpPraHu3M, IUIaBaHHUE PBIO, phluaru
B TeJie¢ 4YeJOBEKa, MPU 3TOM MEPEBOJIUTh MPAKTUUYECKYIO 3aJady B
y4eOHYI0, BBIJICIATh CYIIECTBEHHBIC CBOMCTBA (MTPU3HAKH) (DU3MUECKIX
SIBIICHU;

ONMUCHIBATh M3YYEHHBIE CBOMCTBA Tel U (PUIUYECKUE SBJICHUA,
UCTIONB3Yysl (Pu3MuecKkue BeIMYMHBI (Macca, O00BEM, TIJIOTHOCTH
BEILIECTBA, BPEMSI, TyTh, CKOPOCTh, CPEAHSSA CKOPOCTh, CUJIA YIIPYTOCTH,
cuia TSDKECTH, BeC Teja, Cuiia TpPEHUusl, JaBjieHue (TBEPAOro Tea,
KUJKOCTHU, Ta3a), BBITAIKWBAIONIAs CWUJIa, MEXaHUueckas pabora,
MOIIHOCTh, TIJICYO CUJIBI, MOMEHT CHJIbI, KOI(DPHUIIMEHT IMOJIe3HOTO
JEUCTBUSI MEXAaHU3MOB, KUHETHYECKAs U MOTEHIIMATIbHAsI SHEPTHs), IPU
OMHMCAHUU TPABUJIBHO TPAKTOBATh (PU3MUECKUN CMBIC UCIIOJb3YEMbIX
BEJIMYMH, WX OOO3HAYCHUS W €IUHUIBI (U3NUECKUX BEJIMYHH,



HaXOAUTh (OPMYJIbI, CBA3BIBAIOIINE TAHHYIO (DU3UUECKYIO BEITMUYUHY C
JPYrUMHU BEITUYMHAMH, CTPOUTh T'paUKU H3YUYEHHBIX 3aBUCHMOCTEU
(bu3nYECKUX BEIUYUNH;

XapaKTepu30BaTh CBOMCTBA TeJ, (DU3MUYECKUE SIBICHHUS W MPOLIECCHI,
UCIIONB3Ysl TpaBWIa CIOXKEHUS CUJl (BIOJIb OJHOM MpPsIMOI), 3aKOH
I'yka, 3axoH Ilackans, 3akoH Apxumena, MpaBUIO PAaBHOBECHS pbluara
(Ob;moka), «3070TOE€ MPaBUJIO» MEXaHUKH, 3aKOH COXpaHEHHUS
MEXaHUYECKOW PHEPruH, IPHU 3TOM JaBaTh CIOBECHYIO (DOPMYIHUPOBKY
3aKOHA U 3alMChIBATh €r0 MATEMATUUYECKOE BBIPAXKECHHUE;

OOBSACHATH (DU3MUECKUE SIBICHMS, MPOLIECCHl U CBOWCTBA TEJ, B TOM
yucie M B KOHTEKCT€ CHUTyallud MNPaKTUKOOPUEHTUPOBAHHOTO
XapakTepa: BbIIBISATh PUYUMHHO-CIEICTBEHHBIE CBSI3U, CTPOUTH
oOBbsICHEHHE U3 1—2 JIOTMYECKHX IIaroB ¢ OMopoi Ha 1—2 M3ydeHHBIX
cBOMCTBAa  (PM3BMYECKUX  SIBICHHUM, (QU3NYECKUX  3aKOHA WU
3aKOHOMEPHOCTH;

pemath pacu€rHble 3afauv B 1—2 JEHCTBUSA, HUCHOJb3YS 3aKOHBI U
dbopMyIIbl, cBs3bIBaONIME (PU3NUECKHE BETUYMHBI: HA OCHOBE aHaIM3a
yCIIOBUSA  33Ja4d  3alUCBhIBaTh KpPAaTKOE yCIOBUE, IOJCTaBIAThH
¢busnyeckre BeIMYUHBI B (JOPMYIIbI U MPOBOJUTH PACUETHI, HAXOAUTh
CIpPaBOYHBIE JaHHbIC, HEOOXOIUMBbIE IS PEIICHUsS 3a/lad, OLIEHUBATh
PEATMCTUYHOCTh MOJIY4€HHON (DU3NYECKOU BEJIMUUHBI,

pacro3HaBaTh NpPOOJIEMbl, KOTOpPbIE MOXKHO PELIUTh IPH IOMOIIU
¢u3NYeCKuX METOAOB, B ONHCAaHMM MCCIEIOBAaHUS  BbIACIATH
MIPOBEPAEMOE MPENOIOKECHUE (rumoresy), paznuyaTh u
MHTEPIPETUPOBATH MOJYYEHHBIA pe3yJbTaT, HaXOAUTh OLIMOKU B X0OJ€
OIIBITA, JIEJIaTh BBIBOJIBI 110 €r0 pe3yibTaram;

INPOBOAUTH OMNBITHI MO HAONIONCHUIO (PU3NYECKUX SBICHUN WU
Gu3MYeCKMX  CBOWCTB  TEI: dbopMynHpoBaTh  MPOBEPSIEMBIC
OPEINONIOKEHUs,  COOMpaTh  YCTAaHOBKY U3  IPEIOKEHHOI'O
000pyI0BaHMsl, 3aITUCHIBATh XOJ OIbITa U (POPMYIHPOBATH BHIBOIBI;
BBINIOJIHATE MPSIMbIE M3MEPEHUSI PACCTOSHHUS, BPEMEHM, MAacChl Telna,
00bEMa, CHUJIBI U TEMIIEPATypbl C HCIOJIb30BAHUEM aHAJIOrOBBIX H
nu(dpoBBIX MPUOOPOB, 3aAMKUCHIBATH IMOKA3aHUS MPUOOPOB € YUETOM
3a7]aHHON aOCONIFOTHOM MOTPEITHOCTH U3MEPEHHUI;

MPOBOJUTH MCCIEIOBAaHUE 3aBUCUMOCTH OJHOM (hU3MUECKON BETUIMHBI
OT JPYroil ¢ UCHOJIB30BAHUEM MPSMbBIX U3MEPEHUN (3aBUCUMOCTHU MYTH
PaBHOMEPHO JBMXKYLIETOCS TeJIa OT BPEMEHU JBM)KCHHS Teja, CUJIbI
TPEHUS CKOJIbKEHUSI OT Beca Tella, KauecTBa 0OpadOTKU MOBEPXHOCTEH
TE€1 W HE3aBUCHUMOCTU CHJIbI TPEHHUS OT IUJIOMAAN COMPUKOCHOBEHUS
T€J, CUJIbI YIIPYTOCTU OT YAJMHEHUS NPYKUHBI, BBITAIIKUBAIOLIEH CHJIBI
0T 00b€MaA MOrpyXEHHOW YacTH TeJla U OT IUIOTHOCTH JKHUJKOCTH, €€
HE3aBUCUMOCTH OT IUIOTHOCTH Tela, OT INIyOWHBI, Ha KOTOPYIO
MOTPYKEHO TEJNO, YCIOBUM IJTaBaHUA TeJl, YCIIOBUM paBHOBECHS pblyara
u OJIOKOB), y4acTBOBAaTh B IUIAHUPOBAHHHM Y4YEOHOrO HCCIEIOBAHMS,
coOMpaTh  YCTAaHOBKY W  BBINOJHATH  WU3MEPEHUs,  CIenys
NPENJIO)KEHHOMY TJIaHy, (PUKCUpPOBaTh pE3yJbTaThl MOJY4YEHHOU
3aBHCHUMOCTU (PM3MUYECKUX BEIMYMH B BUJAE MPEMAJIOKEHHBIX TaOJIHUI] U
rpauKoOB, 1eJaTh BHIBO/BI MO PE3yJbTaTaM UCCIIEeI0BaHUS;

MPOBOANTH KOCBEHHBIE M3MEPEHUS (PU3NYECKUX BEIMYMH (TUIOTHOCTh
BELIECTBA XUJAKOCTH M TBEPAOrO Tea, CUJIa TPEHUS CKOJIbXKEHUS,
JaBJICHUE BO3/yXa, BBITAIKUBAIOLIAS CHJIa, JIEUCTBYyIOIIas Ha
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NOTPYXKEHHOE B KUAKOCTH TeN0, KOA(D(UIIMEHT MOJE3HOTO IEHCTBUS
IPOCTBHIX MEXaHW3MOB), CIEAYS NPEUIOKEHHONW WHCTPYKUIHH: TpU
BBINOJIHEHUN U3MEPEHUN COOMpPAaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY U
BBIUUCIISITh 3HAUEHNE UCKOMOW BEIMYWHBI,

coOnofaTh MIpaBUia TEXHUKM Oe€30mMacHoCcTH mpu  padore ¢
1abopaTopHBIM 000PYI0BAHUEM;

yKa3bIBaTh MPUHIUIIBI ACUCTBUS TPUOOPOB U TEXHUUECKUX YCTPONCTB:
BEChI, TEPMOMETP, IMHAMOMETp, COOOIMIAOIIHecs: COCYABI, Oapomerp,
pbI4ar, MOJABMIKHBIN 1 HEIOABIKHBII OJIOK, HAKIIOHHAS! INIOCKOCTB;
XapaKTepU30BaTh MPHUHIUMBI JICHCTBUS H3y4ECHHBIX an6opOB "
TEXHUYECKUX YCTPOWCTB C OMOPOW HAa WX OMHUCAHWs (B TOM YHUCIE:
HNOJUINITHUKY, YCTPOMCTBO BOAONPOBOJA, THIPABIUYECKUN Ipecc,
MaHOMETp, BBICOTOMEp, MOPIIHEBOM HACOC, apeoMETp), HCMONb3Ys
3HaHMSI O CBOWCTBaX (PU3MYECKUX SBJICHUM U HEOOXOJAUMbBIE
¢busnyeckue 3aK0Hbl U 3aKOHOMEPHOCTH;

NPUBOJIUTh TpUMeEpbl  (HAXOAUTH HHQOpPMAIUMIO O MpUMepax)
MPAKTUYECKOTO HMCMOJIb30BaHUS (PU3NYECKUX 3HAHUU B MOBCEIHEBHOU
YKU3HH 71 oOecriedeHnsi 0€30MacHOCTH MPU O0paIieHuu ¢ mprudopamu
U TEXHUYECKUMH YCTPOUCTBAMU, COXPAHEHHUS 3/I0POBbSI U COOTIOICHUS
HOPM SKOJIOTHYECKOT0 TTOBEICHUS B OKPYXKAIOIIEH Cpelie;
OCYIIECTBJIATh OTOOp MCTOYHUKOB HH(popMauuu B HWHTepHETE B
COOTBETCTBUM C 33JaHHBIM IIOMCKOBBIM 3alpOCOM, Ha OCHOBE
UMEIOLINXCA 3HAHUM U NyTEéM CpaBHEHMsI PA3IMYHBIX HCTOYHUKOB
BBIICTSITh MH(POPMAIIMIO, KOTOpAas SIBISETCS MPOTUBOPEUUBON HIIH
MOXXET OBITh HEJOCTOBEPHOM;

UCIOJb30BaTh IpPH  BBIMNOJIHEHWHW Y4YeOHbIX 3aJaHUd  HAY4HO-
MOMYJIAPHYIO JUTEpaTypy (U3MUECKOTO COACpKAHMSI, CIPAaBOYHBIC
MaTepuanbl, pecypchl cetu  MHTepHer, BiaAeTb npuéMamu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus MH(OpMALMU U3 OIHOM
3HAKOBOW CHUCTEMBI B IPYT'YIO;

CO3/1aBaTh COOCTBEHHbIE KpaTKHWE MUChbMEHHBIE U YCTHBIE COOOIIECHUS
Ha OCHOBE 2—3 MCTOYHUKOB MH(pOPMAIUU (PU3NIECKOTO COACPKAHUS, B
TOM dYHCIEe MYOJUYHO JeNaTh KpaTKHhe COOOIICHHS O pe3yiabTaTax
OPOEKTOB WM Y4eOHBIX HCCIEIOBAHMWM, TPU O3TOM TPaMOTHO
UCIOJb30BaTh HW3YYCHHBIN MOHATHHHBINA ammapar Kypca (HU3HKH,
COIPOBOKJATh BBICTYIICHUE MTPE3CHTALIUEH;

IPU BBIMOJIHEHWN yYEOHBIX MPOEKTOB U MCCIEAOBAHUM PACIpEAesiTh
00513aHHOCTU B TPYIIE B COOTBETCTBUU C MOCTABICHHBIMU 33Ja4aMH,
CIIEIUTh 3a BBINOJHEHUEM IUIaHA JIEWCTBHUM, aJeKBAaTHO OILICHUBATh
COOCTBEHHBI BKJaJA B JCATECIbHOCTb TPYMNbl, BBICTPAUBATh
KOMMYHUKATUBHOE B3aUMOJCHCTBUE, YUUTHIBAs MHEHUE OKPYKAIOIIHX.
KOHI[y OoOy4yeHHs B 8 Kjacce IpeIMETHBIE pe3ylbTaThl Ha 0a30BOM

YPOBHE JOJKHBI OTPAXKaTh CHOPMUPOBAHHOCTD Y OO YyUYAIOIIUXCS YMEHUIA:

WCIIONB30BAaTh IMOHATHS: Macca W pa3sMepbl MOJIEKYJ, TEIUIOBOE
JBUKCHHE aTOMOB M MOIJIEKYJ, arperarHble COCTOSIHUSI BEIIECTBA,
KpUCTAJUTMYECKUE U aMOp(HBIE Tella, HACBIIEHHBIA U HEHACHIICHHBIN
Map, BIAXHOCTb BO3AyXa, TEMIIEpaTypa, BHYTPEHHSS OSHEPIHUS,
TEIUIOBOM  JIBUTaTelb,  JJIEMEHTAPHBIM  DJIEKTPUYECKUU  3apsn,
AJIEKTPUYECKOE TI0JIC, TPOBOAHUKUA W AUBJIEKTPUKH, TOCTOSHHBIN
AJIEKTPUYECKUN TOK, MArHUTHOE TIOJIE;



pa3nuyath sBJIEHUs (TEIJIOBOE pAaCIIMPEHUE U CKATUE, TEIIoNepeaaya,
TEIJIOBOE  pPAaBHOBECHE, CMAauyMBaHWE, KalWUISIPHbIE  SBJICHHUS,
UCIIapeHHUE, KOHJICHCaIus, IIJIaBJICHUE, KpUCTaUIN3aLus
(oTBEepaEBaHUE), KUIIEHUE, Teruionepenaya  (TEIJIONPOBOIHOCTD,
KOHBEKIIMS, U3Ty4YCHUE), JICKTpU3AIlUs TeJ, B3aUMOJICUCTBUE 3apsJIOB,
JENCTBUSA AIEKTPUYECKOTO TOKa, KOPOTKOE 3aMBbIKaHUE,
B3aMMO/JICHCTBUE MarHUTOB, JIEHCTBUE MATHUTHOTO TOJIA Ha TIPOBOJIHUK
C TOKOM, DJIEKTPOMAarHUTHas HWHIYKUOUS) 1O ONHMCAHMIO HX
XApaKTEPHBIX CBOWCTB M HA OCHOBE OINBITOB, JAEMOHCTPUPYIOIIHNX
JAaHHOE (PU3UYECKOE SIBJICHUE;

pacrno3HaBaTh MPOSBJICHHE M3YUYCHHbIX (PU3UYECKUX SBICHUM B
OKpY’KalollleM MHpE, B TOM uucie (U3NYECKUE SIBJICHUS B NPUPOE:
MIOBEPXHOCTHOE HATSHKEHHE W KalWULIPHBIE SIBJIEHUS B IPUPOJE,
KpUCTAJUIBI B Tpupoae, uznydeHue ColHIA, 3aMep3aHue BOJOEMOB,
MOpckue Opusbl, oOpa3oBaHHWE pOCHI, TymaHa, WHeEs, CHera,
ANIEKTPUUYECKHE SABJIEHUS B aTMocdepe, dJIEKTPUUYECTBO IKUBBIX
OPraHM3MOB, MAarHuUTHOE Tojie 3eMiM, JApedd TMOJICOoB, POJb
MarHuTHOrO MOJIA IS JKU3HU Ha 3emile, MOJSIPHOE CUSHHE, IIPU 3TOM
MEpPEeBOJIUTh  NPAKTUYECKYI0  33Jadyy B  y4eOHYIO,  BBIACIATH
CYLIECTBEHHbIE CBOMCTBA (MPU3HAKHN) (PU3UUECKUX SBIICHU;
ONKCHIBaTh M3YYECHHbIE CBOMCTBA TeN U (U3UYECKUE SIBICHUS,
UCHONB3ysl  (U3MYECKUE BEIMYMHBI  (TeMIleparypa, BHYTpPEHHSS
DHEPrus, KOJIMYECTBO TEIUIOTHI, yJEIbHAs TEIUIOEMKOCTh BEILECTBA,
ylelibHas TEIUIOTa IUIABJICHUSA, yIelbHas TEIUIoTa MapooOpa3oBaHUs,
yaedabHas TEIUIoTa CrOpaHMsl TOIUIMBA, KOI(PPUIMEHT MOJE3HOTO
JEUCTBUS TEIJIOBOM MAIIMHBI, OTHOCUTENbHAs BJIAKHOCTh BO3]yXa,
ANEKTPUUYECKUI 3apsij, Ccuila TOKa, DJIEKTPUUYECKOE HaNpsKEeHHeE,
COIPOTHUBIICHHE TNPOBOJHMUKA, YJEJIBHOE COIPOTUBJIEHUE BEILIECTBA,
padoTa U MOIIHOCTbH AJIEKTPHUUECKOI0 TOKA), IPH ONMHUCAHUU MPABUIBHO
TPaKTOBATh (PU3NYECKUN CMBICIT UCIOIB3YEMBIX BETUYNH, 0003HAYEHUS
U €IUHUIBI QPU3NYECKUX BEIUYUH, HAXOAUTH (DOPMYJIBbI, CBSA3BIBAIOIINE
JNaHHYI0 (DU3MYECKYH0 BEIMYUHY C IPYTMMHU BEIMYUHAMH, CTPOHTH
rpaduKu U3y4eHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIIUYNH;
XapaKTepU30BaTh CBOWCTBA TN, (PU3NUYECKUE SIBICHHUS U IPOLECCHI,
HCIIOJIb3Ys OCHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOpUU
CTPOEHHMS  BEIIECTBA, NPUHIMI  CyNEepHno3uluu  mojed  (Ha
KAuYEeCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHus 3apsana, 3akoH Oma s
ydacTka 1enu, 3akoH Jxkoyns—JIeHna, 3aK0H COXpaHEeHHsI SHEPTUH, TPH
ATOM JaBaTh CJIIOBECHYIO (POPMYIHMPOBKY 3aKOHa M 3alHChIBATH €r0
MaTeMaTUYeCKOE BbIPAKECHUE;

OOBSICHATh (PU3UUYECKUE IMPOIECCHl U CBOWCTBA TEN, B TOM YHCJIE U B
KOHTEKCT€  CUTyalluii  IPaKTUKOOPUEHTHPOBAaHHOIO  XapakTepa:
BBISIBJIATH IPUYHMHHOCIIEICTBEHHBIC CBSI3U, CTPOUTH O0BsICHEHHE U3 1 —2
JIOTUYECKHUX I11aroB C OMOpPOi Ha 1—2 U3y4EeHHBIX CBOMCTBA (PU3UUECKUX
SBJICHUH, PU3NUECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

pemath pacu€THbhIE 3a7auu B 2—3 JEHUCTBUSA, HCHOJIb3YS 3aKOHBI H
dhopmyiibl, cBs3bIBatole (U3MYECKUE BEMYMHBI: HA OCHOBE aHAIM3a
YCIIOBHS 3aJja4M 3alMChIBaTh KPATKOE YCIIOBUE, BBIABISATH HEAOCTATOK
JAHHBIX IS pElIeHMs] 3aJayd, BbIOMpPAaTh 3aKOHbI U  (OPMYJIBI,
HEeOoOXOoMMbIE Ui €€ pelIeHusi, MPOBOAUTH pacu€Tbl U CPaBHUBATH



NOy4YeHHOE 3Ha4YeHHEe (PU3UYECKOW BEIMYMHBI C HM3BECTHBIMHU
JTAaHHBIMU;

pacro3HaBaTh NpPOOJIEMbI, KOTOpPbIE MOXKHO PEUIUTh IPH [OMOIIU
(bU3NYECKUX METOOB, MCIIONB3Ysl OMHCAHUE MCCIEIOBAHUS, BBIICISAThH
IpoBEpsieMOe TPEANONIOKEHUE, OICHUBATh MPABIIIBHOCTh MOPSIKa
IIPOBECHUS UCCIIEI0BaHUS, 1€TaTh BHIBO/IbI;

OPOBOJIUTH OMNBITHI MO HAOMIOACHUIO (PU3MYECKUX SBICHUW WU
bu3nyecKux CBOWCTB Ted (KamWUIAPHBIC SBJICHHS, 3aBHCHUMOCTH
JIaBJICHUSI BO3JlyXa OT €ro o0obéMa, TeMIepaTyphl, CKOPOCTH Ipolecca
OCTBIBAHHMS W HArpeBaHWs TPU M3IYUYCHUH OT IIBETa H3ITydaromieit
(morsjomaroIie) MOBEPXHOCTH, CKOPOCTh HCMApEeHUsT BOABI OT
TEMIEPaTyphl KUIKOCTH M IUIOMAAN €€ TMOBEPXHOCTH, JIEKTPU3aLUs
TEl W B3aUMOJEHUCTBUE JJIEKTPUUYECKUX 3apsJ0B, B3aUMOJICHCTBUE
NOCTOSIHHBIX MAarHUTOB, BU3yaJIU3alisi MArHUTHBIX MOJIEH MOCTOSIHHBIX
MAarHuToB, JCHCTBHS MAarHUTHOTO TOJS Ha MPOBOJHUK C TOKOM,
CBOMCTBA 3JIEKTPOMArHuTa, CBOMCTBA 3JIEKTPOABUIATENsl TOCTOSHHOIO
TOKa): (opMynupoBaTh IPOBEPSEMBIE IPEANOJIOKEHUSA, COOUPATH
YCTaHOBKY U3 MPEAJIOKEHHOTO 000pYIOBaHUs, OMUCHIBATh XOJ OMbITa
U (GOpMYIUPOBATH BBIBOJBL;

BBIIIOJIHATh ~ IPSIMbIE  U3MEPEHUs TeMIepaTypbl, OTHOCUTEIbHON
BJIOKHOCTA BO3/AYyXa, CHJIBI TOKAa, HANPSKEHUS C HCIOJIh30BaHUEM
aHAJIOTOBBIX NMPUOOPOB U JAATYUKOB (PU3NUECKUX BEIUYUH, CPABHUBATh
pe3yiapTaThl  M3MEpPEeHMH ¢ y4éToM  3a7aHHOW  abCONIOTHOU
MOTPEUTHOCTH;

IPOBOJIUTH MCCIIEIOBAaHUE 3aBUCUMOCTH OJHOM (hr3MUeCKO BETUIMHBI
OT JpYrol ¢ MCHOJb30BAaHUEM MPSAMBIX H3MEPEHUN (3aBUCUMOCTb
COMPOTUBJICHUS MPOBOAHHUKA OT €r0 JUIMHBI, IJIOMIaJX TOMEPEYHOrOo
CEUEHHUsl M YJEIbHOIO CONPOTHBIICHUS BEIIECTBA MPOBOJHUKA, CHIIBI
TOKa, MIYIIEro 4epe3 MPOBOAHHUK, OT HAMpPSDKEHUS Ha MPOBOJHUKE,
UCCJIEIOBaHUE TMOCJIEIOBATEILHOTO W MapaJlJICIbHOIO COEIUHEHUN
IPOBOJHUKOB): IUJIAHUPOBATh MCCJEOBAaHUE, COOMpATh YCTAaHOBKY U
BBITOJIHATh U3MEPEHUSs, CIEAys NMPEAJOKEHHOMY IUIaHy, (PUKCHUPOBAThH
pe3yabTaThl TOJTYYCHHONW 3aBUCMMOCTH B BHJE TaONHII U TPa(HKOB,
JIeNIaTh BBIBOABI MO PE3YJIbTaTaM MCCIEI0BaHUS;

MPOBOJIUTH KOCBEHHBIE H3MEPEHUs (PU3NUYECKUX BENUUHH (yAeabHas
TEIUIOEMKOCTh BELIECTBA, COMNPOTHBIEHHWE IIPOBOJHUKA, paboTa H
MOIIIHOCTb 3JIEKTPUUYECKOTO TOKA): MJIAHUPOBATh U3MEPEHUs, COOUPATh
HKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIEAys MPEATOKEHHON MHCTPYKLHH,
Y BBIYUCIIATH 3HAUECHUE BEJIINYUHBL

coOnofaTh MpaBUia TEXHUKM Oe30macHocTH mpu  pabore ¢
1a00paTOPHBIM 000PYI0BAHUEM;

XapakTepU30BaTh MPUHIUMBI JCHCTBUS HM3yYEHHBIX NPUOOPOB MU
TEXHUYECKUX YCTPOMCTB C OMOPOM Ha WX OMUCAaHUS (B TOM YHCIE:
CHCTEeMa OTOIJICHHs JOMOB, TUTPOMETP, MapoBasi TypOUHA, aMIIepMETp,
BOJIETMETP, CUETUUK DIIEKTPUUECKON 3HEPIUH, 3JIEKTPOOCBETUTEIbHBIE
npuoopsl, HarpeBaTeIIbHbIC AIEKTPOIPUOOPHI (mpumepsr),
AJIEKTPUYECKHE TMPEIOXPAHUTENH, IEKTPOMArHUT, JJIEKTPOIABUTATENb
MOCTOSIHHOTO TOKa), HMCHOJb3ysd 3HAHHUA O CBOMCTBaxX (DHU3MUYECKUX
ABJICHUU U HE0OX0UMbIe (PU3MUYECKUE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKHE YCTPOMCTBA M HM3MEPUTEIHHBIC
npuOopel MO CXeMaM U CXeMaTHMYHbIM pPUCYHKaM (>KMJIKOCTHBIN
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TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, IBUTaTEb BHYTPEHHETO
CrOpaHHUsl, 3JIEKTPOCKOI, PEOCTaT), COCTABIATh CXEMBI JIEKTPUUECKUX
LEMnel C TMOCJIEeNOBATEIbHBIM W MApauICNIbHbIM  COEIMHEHUEM
AJIEMEHTOB,  pa3ju4yas  YCJOBHbIE  OOO3HA4YE€HHsS  DJIEMEHTOB
AJIEKTPUYECKUX LIETIEH;

NPUBOJIUTH TpUMEpPhl  (HAXOAUTh HHQPOPMALUIO O TPUMEPaAX)
MPAKTUYECKOTO MCHOJIb30BaHUS (PU3NYECKUX 3HAHUN B MOBCEIHEBHOMN
KU3HU JJI o0ecrieueHus 0€30MacHOCTU MpU OOpallleHu: ¢ pudopamu
U TEXHUYECKUMH YCTPOUCTBAMU, COXPAHEHUS 3/I0POBbSI U COOTIOICHUS
HOPM 3KOJIOTHYECKOT0 TTOBEACHUS B OKPYXKAIOILEH Cpelie;
OCYIIECTBJIATh MOUCK HWHGMOpMauu (U3NUECKOTO COJAEpKaHUS B
NHTepHeTe, Ha OCHOBE HMMEKOUIMXCA 3HAHUW WM NYTEM CpPaBHEHUS
JOTIOJTHUTENIbHBIX MCTOYHUKOB BBIICISATH HHQOpPMAIUIO, KOTOpas
ABIIIETCS MPOTUBOPEUNBOM MIIM MOXKET OBITh HEJJOCTOBEPHOM;
WCIIOJIb30BaTh MPU  BBHIMOJHEHUM  y4YEOHBIX 3aJaHUN  HAy4dHO-
NOMYJISIPHYIO JIUTEPATYPY (DU3MUECKOrOo COAEp>KaHUs, CIPaBOYHbIE
Marepuainbl, pecypcel ceth  HTepHeT, BiIaAeTh NpUEMAMH
KOHCTIEKTUPOBAHUSI TEKCTa, MpeoOpa3oBaHus WH(OpMAIMU U3 OIHOM
3HAKOBOM CHUCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHBIE MUCHMEHHbBIE U KPaTKHUE YCTHBIE COOOIICHUS,
00001mas uHPOpMaLMIO K3 HECKOJbKUX HCTOUYHUKOB (PU3NUECKOTO
COJIEp)KaHUs, B TOM 4YHCIE NYOIMYHO TMPEACTABISATh PE3YJIbTAThI
MIPOCKTHOM WJIM  HKCCIIEIOBATEIIbCKONM JEATENbHOCTH, TMpPU 3TOM
IPaMOTHO MCIIOJIB30BAaTh W3YyYEHHBIM ITOHATHMHBIM armapar Kypca
(GU3HUKH, COPOBOXK/IATh BHICTYIUICHUE MTPE3CHTAIINCH;

IpU BBIIIOJIHEHUH YYEOHBIX MPOEKTOB M HUCCIENOBAHMM (PU3NUECKUX
MPOLIECCOB PaCMpeesTh OOS3aHHOCTH B TPYIE B COOTBETCTBUHU C
MOCTABJICHHBIMH 3a/1a4aMU, CJIEAUTH 3a BBINOJHEHUEM IUIaHa ACHCTBUM
U KOPPEKTUPOBATh €ro, aJeKBaTHO OIICHWBATh COOCTBEHHBIN BKJIAJ B
JIeATEeIIbHOCTh TPYIIIIHI, BBICTPauBaTh KOMMYHUKAaTHUBHOE
B3aMMO/ICHCTBUE, TTPOSBIISISI TOTOBHOCTH pa3peiaTh KOH()IUKTHI.

KOHITy 0Oy4deHUss B 9 KJjacce MpeAMETHBIE Pe3ysbTaThl Ha 0a30BOM

YPOBHE JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OO YyUYAIOIIUXCS YMEHUI:

WCIIOJIb30BaTh TOHSATHS: CHUCTEMa OTCUY€Ta, MaTepualbHas TOYKa,
TPACKTOPHS, OTHOCHUTEIILHOCTh MEXaHUYECKOTO TIBKEHUS,
nedopmarus (yrnpyras, TacTHIecKasi), TpeHHe, EHTPOCTPEMUTEITHHOE
YCKOPEHHE, HEBECOMOCTh MU TIEPErPY3KH, IEHTP TAKECTH, aOCOIFOTHO
TBEPIOE TENO, LEHTP TSHKECTH TBEPAOTO Tella, paBHOBECHE,
MEXaHWYECKHEe KOJICOaHHsI W BOJIHBI, 3BYK, HH(PPA3BYK U YIbTPa3BYK,
AIEKTPOMArHUTHBIC BOJHBI, INMKaJa SJEKTPOMATHUTHBIX BOJH, CBET,
OMM30pYKOCTh W JAIbHO30PKOCTh,  CIIEKTPHl  WCIYCKaHHUS U
norjomieHus, anbda, O6era- U raMma-U3Iy4eHHs, W30TOMbI, sAepHas
DHEPreTHKA,

pa3nuyath sIBICHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSAMOIMHEHHOE
JIBIDKEHUE, PABHOYCKOPEHHOE MPSIMOJIMHEWHOE JBUXKEHUE, CBOOOIHOE
nmajicHue  Tell, paBHOMEPHOE  JBW)KCHHE 10  OKPY)KHOCTH,
B3aUMOJICHICTBHE Te€Jl, pEaKTUBHOE JBW)KCHHE, KoJjeOaTelbHOoe
JBIDKEHUE (3aTyXarolle W BBIHYXKJICHHBbIC KOJIeOaHUs), PE30HAHC,
BOJIHOBOE  JIBIDKCHHE,  OTPaXCHHE  3ByKa,  MPSIMOJIMHEHHOE
pacrpocTpaHeHHe, OTpaKEHHWEe U TPEIOMJICHHE CBETa, TIOJHOE
BHYTPEHHEE OTPaXEHUE CBETA, Pa3IOXKEHUE OeI0ro CBeTa B CIEKTP U



CIIO)KEHHE CIEKTPAJIBHBIX I[BETOB, JMCIEPCUsl CBETa, €CTECTBEHHAas
paOaKTUBHOCTh, BO3HUKHOBEHUE JMHEHYATOr0 CHEKTpa U3TyYEHHS)
II0 ONUCAaHUI0O HUX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIHUX JaHHOE (PU3NYECKOE SIBJICHUE;

pacrno3HaBaTh MPOSBJICHUE M3YYCHHBIX (PU3UYECKUX SBICHUM B
OKpy’KaroleM Mupe (B TOM yucie (PpU3NUECKHE SIBICHUSI B MPUPOJE:
OPWIMBBL M OTJIMBBL, JBWXKEHUE TutaHeT COJIHEYHOM CHUCTEMBI,
PEaKTUBHOE JBM)KEHHE JKUBBIX OPraHM3MOB, BOCIHPHITHE 3BYKOB
YKUBOTHBIMM, 3E€MJICTPSICEHUE, CEHCMHUYECKHE BOJIHBI, I[yHAMH, 3XO,
1[BETA TEJI, ONTUYECKHE SIBJICHUSI B TIPUPOJIe, OMOJOrNYECKoe IeiCTBUE
BUJIUMOTO,  YJIbTPa(pUOJETOBOrO W PEHTIEHOBCKOIO  HU3IyYEHHIA,
€CTECTBEHHBI  PaJIMOAKTUBHBIN dbon, KOCMHUYECKHE  JIy4H,
paiMOaKTUBHOE HW3JIy4EHHME MPUPOAHBIX MHMHEPAIOB, JEHCTBUE
pPalMOAKTUBHBIX HW3JIy4YEHUH Ha OpraHu3M YeJOBEKa), IpH OSTOM
NEPEeBOANTh  MPAKTUYECKYI0  3aady B  y4eOHYIO, BBIACIATH
CYLIECTBEHHbIE CBOWCTBA (MPU3HAKH) (PU3UUYECKUX SIBICHUN;
OIMCHIBAaTh M3YyYEHHBIE CBOMCTBA Tel U (PU3NYECKUE SIBJICHUS,
UCTIONB3Ys (pU3UUecKre BETUYHMHBI (CPEIHSE U MTHOBEHHAs CKOPOCTb
TeJa P HEPaBHOMEPHOM JIBUKEHUH, YCKOPEHHE, ITIEPEMEIICHUE, ITYTh,
yIJoBasi CKOpPOCThb, CWJIA TPEHUs, CHWJIA YIPYTOCTH, CHJA TSKECTH,
YCKOpEHHE CBOOOAHOrO MaJCHMs, BEC TeNla, UMITYJIbC Tejd, UMIYIbC
CHJIbI, MEXaHHWYecKasi padoTa U MOLIHOCTb, MOTEHIMAJIbHAS YHEPrUs
TeNa, MOJHATOrO HaJ IOBEPXHOCTHIO 3€MJIM, ITOTEHUMANIbHAS dHEPrus
CKAaTOM NPYKUHBI, KUHETUYECKAash HHEPrusi, IOJHAs MEXaHHYecKas
SHEprusi, MepuojJ W YacToTa KojeOaHuH, JIMHA BOJHBI, TPOMKOCTh
3ByKa M BBICOTA TOHA, CKOPOCTb CBETA, MOKa3aTelb IPEIOMIICHUS
Cpelbl), MpU OINKUCAHUM NPABWIBHO TPAKTOBaTh (PU3NYECKUM CMBICI
UCIOJIb3YEMbIX BEJIMYMH, OOO3HAUEHMs] U EAMHMLBI (PU3NUECKUX
BEJIMYMH, HAXOAUTh (POPMYIbI, CBSI3BIBAIOIIME JAaHHYIO (U3NYECKYIO
BEJIMYMHY C APYTUMHU BEIMYUHAMH, CTPOUTH TpaduKu H3yYEHHBIX
3aBUCUMOCTEN (DU3MUECKUX BEIUYHUH;

XapaKTepU30BaTh CBOWCTBA Ted, (PU3NUYECKUE SIBJICHHUS U IPOLECCHI,
UCIIOJIb3Ys 3aKOH COXPAaHEHUs SHEPIrUH, 3aKOH BCEMUPHOrO TATOTECHHS,
NPUHIUI CYNEPIO3ULHMHU CUJ, TPUHIMI OTHOCUTENbHOCTH ['ammies,
3akoHbl HbIOTOHA, 3aKOH COXpAaHEHUsI UMITYJIbCA, 3aKOHbI OTPAKEHUS U
IIPEJIOMJICHUS] CBETA, 3aKOHBl COXPAHEHUS 3apslOBOIO M MacCOBOTO
YuCeJl MpU ANEPHBIX PEAKUUSAX, IOPH 3TOM J1aBaTh CIIOBECHYIO
GbopMyIMpPOBKY 3aKOHa W  3alUChIBaTh €ro0  MaTeMaTU4YecKoe
BBIPAKEHUE;

OOBSICHATH (PU3NUYECKUE TMPOIECCHl U CBOWCTBA TeJN, B TOM YHCIE U B
KOHTEKCT€  CUTyallMii  NpPaKTUKOOPUEHTHPOBAHHOIO  XapakTepa:
BBISIBJIATH [TPUUUHHO-CJIEICTBEHHBIE CBS3U, CTPOUTHh OOBSCHEHUE U3 2—
3 JOrMYecKux WIaroB C ONOPOM Ha 2—3 U3y4YEHHBIX CBOMCTBA
(bu3HYECKUX ABICHUN, (PU3NUECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;
pewaTh pacy€THble 3aJauyd (OmUparoluecs Ha cucremMy u3 2-3
YpaBHEHUH), UCHOJb3yd 3aKOHbI W  (QOpPMYINbI, CBS3bIBAIOIINE
(¢u3nuecKrue BEJIMYMHBI: HAa OCHOBE aHaM3a YCJIOBHUS 3a/laud
3allCBIBaTh  KPATKOE YCIOBUE, BBIABIAITH HENOCTAIOIUE WU
M30BITOYHBIE JaHHBIC, BHIOMPATH 3aKOHBI U (DOPMYJIBI, HEOOXOAUMBIE
JUISL pEIIeHUs], MPOBOJUTH PACUYEThl U OLIEHMBATh PEATMCTHYHOCTH
MOJy4YEHHOTO 3HaUEHUs (PU3UYECKON BETUUHHBI;



pacro3HaBaTh NTPOOJIEMBbI, KOTOpPhIE MOXXHO PEHINTh TP TOMOIIH
(bU3MYECKUX METOOB, MCIIONB3Ysl OMHCAHUE HCCIEIOBAHUS, BBIICISAThH
MpoBepsieMOe TMPEIOJIOKEHUE, OIICHUBATh IMPABUIBLHOCTh TOPSIIKA
NPOBEACHUS HCCIENOBaHMS, JIeJaTh BBIBOJABI, HMHTEPIPETHPOBATH
pe3yabTaThl HAOIIOICHUI 1 ONIBITOB,

MPOBOAUTH OMNBITHl MO HAOMIONCHUIO (PU3NUECKUX SIBICHUU WIH
(bu3HYEeCKUX CBOMCTB Tel (M3y4yeHHUEe BTOpOro 3akoHa HeroToHa, 3akoHa
COXpaHEHUSI SHEPTUH, 3aBUCUMOCTh MEepro/a KoaeOaHuil MPYy>KUHHOTO
MasTHHKA OT MAacCChl Tpy3a M KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYIBl MaJIbIX KOJ€OaHWH, TPSMOJIMHEHHOE pacrnpoCTpaHECHUE
CBETa, pa3lOKEHHE OeNoro cBeTa B CIEKTP, H3YyUYCeHHE CBOWCTB
n300pakeHUs B TIJIOCKOM 3€pKajie M CBOMCTB M300pakeHUs MpeameTa B
coOuparoleit JuH3e, HaOII0ACHUE CIUIONIHBIX U TMHEHYaThIX CIIEKTPOB
U3TYYCHHS): CAMOCTOSITEIBHO COOMpPATh YCTaHOBKY M3 W30BITOYHOTO
HaOopa OOOpPYIAOBaHUS, OMKCHIBATH XOJI OMBITA W €r0 PEe3yJIbTaThl,
(dbopMyIMpoBaTh BEIBOJIHI;

OPOBOJIUTh TMPH HEOOXOJUMOCTH CEpPHI0 TMPSMBIX HM3MEPEHUH,
OIpeneNsisi CcpelHee 3HaueHHuEe Hu3MepsieMoil BenuuuHbl ((OKycHOE
paccTosiHUe CcoOuparome JuH3bI), 00OCHOBBIBaTH BBIOOP cIocoba
n3MepeHus (M3MEpPUTEIBLHOTO IIPUO0Pa);

MPOBOJUTH HCCIIEAOBAHNE 3aBUCUMOCTEH (U3NYECKUX BEIHYHH C
HCIOJIb30BAaHUEM TPSIMBIX U3MEPEHUH (3aBUCUMOCTbH MYTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JBMXKEHUHU 0€3 HadyallbHOM CKOPOCTH, MEpHoja
KOJICOaHU MaTEeMaTHUYEeCKOTO MasgTHUKA OT JAJUHBI HUTH, 3aBUCUMOCTH
yriia OTPaKeHHs CBETa OT yIJla MaJeHus W yria MpejoMJICHUs: OT yria
najieHus): TJIAHUPOBATh HCCIEOBAaHUE, CaMOCTOSITEIbHO COOMpaTh
YCTaHOBKY, (UKCHpPOBATh pe3yibTaThl TOJYyYECHHOW 3aBUCUMOCTHU
(bu3MYECKUX BEIMYUH B BHUJE TAOJUIl U TPapUKOB, JENaTh BHIBOIBI 11O
pe3yJbTaTaM UCCIIEIO0BaHUS;

MIPOBOANTh KOCBCHHBIC HM3MEPEHUS (PU3NYECKUX BEIWYMH (CpeaHss
CKOPOCTb W YCKOPEHHE Tela MpPH PABHOYCKOPEHHOM JIBHIKCHUH,
YCKOPEHHE CBOOOIHOTO MaJACHMUS, )KECTKOCTh MPYXKUHBI, KO3PPUIIUESHT
TPEHUS CKOJBKKCHUS, MEXaHW4ecKas paboTa W MOIIHOCTb, YacTOTa U
nepuoa KojeOaHWid MaTeMaTH4YeCKOro W MPYKHMHHOTO MAasiTHUKOB,
ONTUYEeCKass Cuia coOuparonie JMH3bI, PaguOaKTHUBHBIA (OH):
TUTAHUPOBATh U3MEPEHHUs, COOMPATh IKCIIEPUMEHTAILHYIO YCTAaHOBKY H
BHITIONTHATh ~ WM3MEPEHHUs, CIeAyd TMPEeMIOKEHHOW  WHCTPYKITUH,
BEIYHCIIATh 3HAYCHUE BEJIWYWMHBI M aHAJU3UPOBATh IMOJYYCHHBIC
pe3yabTaThl C YIETOM 33JaHHOHN TIOTPEITHOCTH U3MEPEHHUI;

coOnofaTh MpaBUia TEXHUKM Oe€30mMacHocTH mpu  pabore ¢
1a00paTOpHBIM 000PYI0BAHUEM;

pa3nvyaTh OCHOBHBIE MPHU3HAKM HW3YYEHHBIX (PU3UYECKUX MOJCIIECH:
MaTepuanbHas TOYKa, aOCOTIOTHO TBEPJOE TENO, TOUYCUHBIH MCTOYHUK
CBeTa, Jy4, TOHKas JIMH3a, MJaHETapHas MOJENb aToMa, HYKJIOHHAS
MOJIeJIb AaTOMHOTO SI/Ipa;

XapaKTeprU30BaTh NPHUHIMILI JCUCTBHS W3YYCHHBIX TPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOW Ha WX ONHUCAHHS (B TOM YHUCIE:
CIUIOMETp, JATUYUKHU TOJOKEHHUS, PACCTOSIHUS U YCKOPEHUs, paKkera,
9XOJIOT, OYKH, NEpUCKOM, ¢oToanmapar, ONTUYECKHUE CBETOBOBI,
CTIIEKTPOCKOTM, J03UMETp, Kamepa BuibcoHa), MCHONB3ys 3HAHUA O



CBOMCTBaX (PU3MYECKUX SBICHUH U HeoOXoAuMble (u3nUecKue

3aKOHOMEPHOCTH;
UCIIOIb30BATh CXEMBl U  CXEMaTHYHbIE PUCYHKHM  U3YYEHHBIX
TEXHUYECKUX YCTPOWCTB, M3MEPUTENBHBIX nprudOpoB 151

TEXHOJOTUYECKUX MPOLECCOB MPHU PEHIEHUU Y4EeOHO-TPAKTUUECKUX
3a71a4, ONTUYECKUE CXEMbI JJISl MOCTPOEHUSI M300paKEHUH B IJIOCKOM
3epKajie ¥ coOOMparouleil JINH3E;

NPUBOJIUTh NpUMEpPbl (HAXOAUTh HHQOpPMAIMIO O MpUMepax)
MPAaKTUYECKOTO HCIOJIb30BaHUsl (PU3NYECKUX 3HAHUN B MOBCEIHEBHOM
KU3HU )11 oOecrieueHus 0€30MacHOCTH MpU 0OpallleHuH ¢ pudopamu
U TEXHUYECKUMH YCTPOUCTBAMU, COXPAHEHHUS 3/I0POBbSI U COOIIOECHUS
HOPM 3KOJIOTMYECKOT0 TIOBEACHUS B OKPYXKAIOILEN CPEIE;
OCYIIECTBJIATh MOUCK HWH(MOpManuu (U3HUYECKOTO COIEpXKAHUS B
WNuTepHere, camocToATeNbHO (QOpMYyIHMpys TOMCKOBBIM  3ampoc,
HaXOAUTh  IYTM  ONPEAECNEHUS  JOCTOBEPHOCTH  MOJYy4YEHHOMU
uH(popMallMM HA OCHOBE HMMEIOLIMXCS 3HAHUW U JIOMOJHUTEIbHBIX
HMCTOYHUKOB;

UCIIOJIb30BaTh IMpPU  BBINOJHEHUM Y4YEOHBIX 3aJaHMl  HAay4yHO-
NOMYJISIPHYIO JIUTEPATYPY (DU3MUECKOrOo COAEp>KaHUs, CIPaBOYHbBIC
Marepualibl, pecypchl cetu  MHTepHer, BianeTb NpuEMaMu
KOHCIIEKTHPOBAHUSA TEKCTa, MpeoOpa3oBaHusi MHPOPMALMH W3 OJHON
3HAKOBOW CHCTEMBI B JPYT'YIO;

CO3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOIICHHS HA OCHOBE
uH(}OpMAIMU U3 HECKOJIIbKUX MCTOYHHMKOB (PU3MUECKOrO COAEpIKAHUA,
nyOJIMYHO MPEACTABIIATh pe3yabTaThl POEKTHOMN W
MCCIIEI0BATENbCKOM AESATENBHOCTH, TP 3TOM TPAMOTHO MCIIOJIb30BaTh
M3YYEHHBIM TOHSTHIHBIA anmapar HM3y4yaeMoro pasjaena (U3uku u
COIPOBOKJATh BBICTYIUICHUE MPE3CHTAIlMeld C y4€TOM OCOOEHHOCTEH
ayIuTOPUU CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHUE C YKASAHUEM KOJIMYECTBA AKAIEMHUYECKHUX YACOB,

OTBOJUMBIX HA OCBOEHUE KAKJIOM TEMBIYYEBHOI'O IIPEJMETA, BO3MOXHOCTb

UCIOJIb30BAHUS S0P U LIOP 1O KAXK IO TEME

7 KIIACC
KoanuecrBo yacos
Ne HanmeHoBanue pasaesoB JIeKTPOHHBIE (LM (] POBHIE)
KoHTpoJbHbIe IIpakTuyeckue
/I | M TeM NPorpamMmmbl Bcero oOpa3oBarejibHbIE PeCypPChl
padoTHhI padoTHhI
Pa3znen 1. ®usuka u e€ poib B IO3HAHUHN OKPY:KAKOIIEro Mupa
bubmioreka [IOK
11 o -
HISHIA T HAYKA © HPHPOAe 2 https://m.edso00.ru/7f416194
bu6moreka [JOK
1.2 o
VISHTICCITHE BEMHMHET 2 ! https://m.edso00.ru/7f416194
13 EcTtecTBeHHOHayuUHBII 5 0 bubmorexa [{OK
' METO/1 TO3HAHUS https://m.eds00.ru/7f416194
Hroro no paznemy 6
Pazgen 2. [lepBoHayanbHbIe CBeICHUS] 0 CTPOCHUM BellleCTBA
bubmioreka [IOK
2.1 C
1pociie peiiectsa ! https://m.edso0.ru/7f416194
BIDKEHUE U
2.2 BI[?;aI/IMO €CTBHE YaCTH 2 1 bubmorexa HOK
' A B https://m.edso0.ru/7f416194
BEIL[ECTBA
53 ArperaTHble COCTOSHUS 5 bubmorexa [{OK

BCIICCTBA

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

Uroro no pazneny

5

Paznen 3. JIBu:keHue u B3auMoaeiicTBHUE TeJl

3.1 MexaHnyeckoe IBUKEHUE 3 bubmorexa HOK
' a https://m.eds00.ru/7f416194
WNuepuus, macca, bubmioreka [IOK
3.2 4
IJIOTHOCTD https://m.edsoo.ru/7f416194
bubmioreka [IOK
) .B
3.3 Crna. Buger cun 14 https://m.edsoo.ru/7f416194
Hroro no pazneny 21

Pa3nen 4. [laBinenue TBEpABIX TeJ, KUIKOCTEH U ra3oB

Hasnenue. [lepenaua

41 JIABJICHUS TBEPABIMU 3 bu6moreka [JOK
' TeJaMH, )KUJIKOCTSIMA U https://m.edsoo.ru/7f416194
razamu
bubmioreka [IOK
4.2
JlaBIIeHHE KHIKOCTH 5 https://m.edsoo.ru/7f416194
bubmioreka [IOK
4.3 A
T™MOC(EepHOE TaBIICHHE 6 https://m.edsoo.ru/7f416194
JleficTBHE )KUIKOCTH U Ta3a
4.4 Ha MOTrPYKEHHOE B HUX 7 buGmorera IIOK
' py https://m.edso00.ru/7f416194
TEINO
Uroro no pazneny 21

Pasjnen 5. PaGoTa 1 MOIIHOCTH. DHEPrus

5.1

PabGora u MmomHoCTE

3

Bbu6moreka [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

5.2 IIpocThle MEXaHU3MEI 5 1 bubmorexa HOK
' P https://m.eds00.ru/7f416194
bu6moreka [JOK
5.3 M
CXAHMHACCHRAT SHEPTHA 4 1 https://m.edsoo.ru/7f416194
Wroro no pazneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO
68 11

YACOB I10 ITPOT'PAMME



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

8 KJIACC

HaumeHoBaHue KoauyecTBo yacoB
Ne DJIeKTPOHHBIE (LM poBbIe)
pa3ie/ioB U TemM KonTposbHbie IIpakTHyeckue
n/n Beero oOpa3oBaTe/ibHbIE pecypchl
NpOorpaMMbl padoThI padoThI
Pasznen 1. TensioBble ABJICHUS
CrtpoeHnue u cBoiicTBa bubmmoreka LIOK
1.1 7
BEIIECTBA https://m.edsoo.ru/7f4181ce
but6moreka [JOK
1.2 T
CIIOBRIC POLECCHE 21 1 5 https://m.edsoo.ru/7f4181ce
Uroro no pazneny 28
Pa3jneu 2. DjekTpuyeckne 1 MArHUTHbIE SIBJIEHUS
DIIEeKTPUUECKHE 3aPSabl.
2.1 3a }I)KI;HHBIG Tena I1?1 IJ/:IIX 7 1 bubmiorexa ITOK
' p . https://m.edsoo.ru/7f4181ce
B3aHMMOJICHCTBHE
59 ITocTossHHBIM 20 1 7 bub6muorexa IIOK
' 3JIEKTPUY ECKHMI TOK https://m.edsoo.ru/7f4181ce
bub6muorexa IIOK
2.3 M
ATHITHBIC ABJCHIT 6 1 1.5 https://m.edsoo.ru/7f4181ce
24 DJIEKTpOMarHuTHast 4 bubmotexa [JOK
' WHIYKIHS https://m.edso0.ru/7f4181ce
Hroro nio pazaeny 37
Pe3epBHOE Bpemst 3



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

OBIIEE KOJIMYECTBO
YACOB I10 ITPOT'PAMME

68

14.5




9 KJIACC

HaumeHoBaHue KoauyecTBo yacoB
Ne DJIeKTPOHHBIE (LM poBbIe)
pa3ie/ioB U TemM KonTposbHbie IIpakTHyeckue
n/n Beero oOpa3oBaTe/ibHbIE pecypchl
NpOorpaMMbl padoThI padoThI
Paznen 1. Mexannueckue siBJICHHUS
Mexanmueckoe
1.1 BIDKEHUE U CIIOCOOEI 10 1 bubmorexa HOK
' A https://m.edsoo.ru/7f41a4a6
€ro O CaHus
but6moreka [JOK
1.2 B I
SAMMOACHCTBHE TEH 20 1 3 https://m.edsoo.ru/7f41a4a6
bubmmoreka [IOK
1.3 3
AKOHDT COXPAHCHIT 10 3 https://m.edsoo.ru/7f41a4a6
Hroro nio pazaeny 40
Pa3nen 2. Mexanndeckue KoJie0aHHUsI M BOJHBI
21 MexaHU4YeCcKre Z 3 bubmorexa [IOK
' KoseOaHus https://m.edsoo.ru/7f41a4a6
59 MexaHn4ecKre BOIHEL. 8 1 3 but6mmoreka [JOK
' 3ByK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paznen 3. Dj1eKTPOMArHUTHOE 10JI€ ¥ JJIeKTPOMATHUTHBIE BOJTHBI
DIIEKTPOMArHUTHOE Eu6 OK
31 Hose 1 5 ) nonamoreka L

QJICKTPOMArHuTHLIC

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

BOJIHBI

Hroro no pazneny 6
Pa3nea 4. CBeTOBbBIE SIBJIEHUS
41 3aKOHBI 5 bubmmoreka [JOK
' pacrpocTpaHeHHs CBETa https://m.edsoo.ru/7f41a4a6
49 JIMH3EI U ONITHYECKUE 5 but6mmoreka [JOK
' prOOpPLI https://m.edsoo.ru/7f41a4a6
43 Paznoxenue 6emoro 3 bubmioreka [IOK
' CBETAa B CIIEKTP https://m.edsoo.ru/7f41a4a6
Hroro nio pazaeny 15
Paznen 5. KBanTtoBble siBjieHUs
Hcnyckanue n
51 TTOTJIONIEHNE CBETa 4 bubmorexa HOK
' m https://m.edsoo.ru/7f41a4a6
aTOMOM
59 CTpoeHue aTOMHOT O 6 bubmotexa [JOK
' spa https://m.edsoo.ru/7f41a4a6
bubmorexa [IOK
5.3 s
FICPHEIC peakinti ! https://m.edsoo.ru/7f41a4a6
Hroro nio pazaeny 17

Paspnes 6. IloBTOpuUTE1bHO-0000 A0 NI MO

AyJ1b

6.1

IToBTOpEHuE 1
0000111eHUE
cofiep’KaHus Kypca

bu6morexa IIOK
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
https://m.edsoo.ru/7f41a4a6

¢dusmku 3a 7-9 knacc

Hroro no pazneny

OBIIEE KOJIMYECTBO
YACOB 110 ITPOT'PAMME

102

26







ITIOYPOYHOE IINTAHUPOBAHHME

7 KIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo yacoB

Bcero

KoHnTpoJbHbIe
padoThbI

IIpakTH4yeckue
padoThbI

Jlara
HU3YyYCHUA

DJIeKTPOHHbIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypcbl

®dunsznka — HayKa o
npupoze. SABnenus
npupoasl. Puznyeckue
SBJICHUS

MexaHn4decKue, TCIJIOBRIC,
AIIEKTPUYECKHE,
MarHUTHBIE, CBETOBEBIC,
3BYKOBBIE SIBJICHUS

duznuecKkne BEIMYNHEBI U
HUX U3MCPCHUC

JlaGopatopHas paboTa
"Onpenenenue MokazaHuu
U3MEpUTENbHOrO Iprdopa”

Kak ¢usuka u apyrue
€CTEeCTBEHHbIEC HAYKU
U3y4yaroT HPUPOLY.
EcTecTBEHHOHay4YHBII
METOJl [IO3HAHUS.
Onucanue pusnueckux

bu6mnoreka [JOK
https://m.edsoo.ru/ff09f72a



https://m.edsoo.ru/ff09f72a

SIBJIEHUI C IOMOILBIO
Mojeiei

JlabopaTopHas pabora
"OnpeneneHue paMepoB
MaJibIx Tena"

Crtpoenue BeliecTsa.
OnbITHI, TOKAa3bIBAIOLIHE
JMCKPETHOE CTPOCHHE
BEIlIeCTBA

bubmioreka [IOK
https://m.edsoo.ru/ff09fe0a

JIBM>KEHHE YaCTHUI]
BEIIIECTBA

bubmioreka [IOK
https://m.edsoo.ru/ff0a013e

ArperaTHbi€ COCTOSIHUS
BEIIECTBA

10

B3anmocBs3s MexIy
CBOMCTBaMH BEIIECTB B
Pa3HBIX arperaTHbIX
COCTOSIHUSIX U MX
ATOMHOMOJIEKYJISIPHBIM
crpoeHueM. OcobeHHoCTH
arperaTHbIX COCTOSHUM
BOJIBI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a0378

11

O06o00marmui ypox.
[TpoBepounas pabora mo
teme "®dusunka - HayKa o
npupoue. CTpoeHue
Bemiecrsa"



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378

MexaHnuyecKkoe IBUKEHHUE.

bu6moreka [JOK

12 PaBHOMEpHOE U
P https://m.edsoo.ru/ff0a05c6
HEPaBHOMEPHOE IBUKEHUE

13 CxopocTtb. Enuauiiet bubmotexa [JOK
CKOPOCTH https://m.edsoo.ru/ff0a079c
Pacyer mytu 1 BpemeHu bubmmoteka LIOK

14
IBYKEHUS https://m.edsoo.ru/ff0a0ae4
Wueprus. 3akoH UHEPLUU.

15 BzanmopeiicTBrE TEI KaK bubmioreka [IOK
IIPUYMHA U3MEHEHUS https://m.edsoo.ru/ff0a0c10
CKOPOCTH JBHKEHUS TEJ
IInoTHOCTE BeliecTBa.

16 Pacuer maccel 1 00beMa bubmmorexa [IOK

https://m.edsoo.ru/ff0a0fee
TeJa Mo ero MIOTHOCTU
JlabopaTopHas pabora

17 «Onpenenenne MmIOTHOCTH
TBEPIOTO TEJIa»

18 Pemenue 3amgad mo teme bubmioreka [IOK
"ITnoTHOCTH BenrecTBa" https://m.edsoo.ru/ff0al23c
Cuna kak xapakTepucTUKa

19 B3aumonencrBus Ten. Cua
ynpyroctu. 3akoH ['yka
JlabopaTopHas pabora

20 «3ydyeHre 3aBUCUMOCTU

pacTsbkeHus (edopMalium)
MPYKUHBI OT



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

MPUIJIOKEHHON CHITBD)

SBneune taroreuus. Cuia

21
TSHKECTH
CBs13p MEXy CUIION

99 TSDKECTH M MAaCCOH Tela. bubmioreka [IOK
Bec Tena. Pemenue 3amau https://m.edsoo.ru/ff0al778
o teme "Cua TsokecTr"

Cuna TSbKeCTH Ha UX
23 IJIaHeTax q)I/I3I/I‘-I;FI)(}I]/ITe bubmorexa HOK
' https://m.edso0.ru/ff0a1502
XapaKTEPUCTUKH TIJIAHET

24 N3mepenue cu. bubmuorexa [IOK
Junamomerp https://m.edsoo.ru/ff0al8cc

bu6mmoreka [JOK

25 Bec Tena. HeBecomoc

et BECOMOCTD https://m.edsoo.ru/ff0al778
CloxeHue IByX CHull,

26 HaIlpaBJICHHBIX 10 OAHOU bubmmoreka [IOK
PSIMOiA. https://m.edsoo.ru/ff0ala70
PaBHOnelicTByIOmAs cui

97 Pemenue 3agad mo reme
"PaBHOnEH CTBYIOIIAS crT"

TpeHue CKoJIbKEHUs U

28 eHue rmokos. TpeHue B bubmorera TIOK
P P https://m.edsoo.ru/ff0alb9c
MIPUPOJIC U TEXHUKE
JlabopaTopnas pabora

bu6mmoreka [JOK
29 «3y4eHne 3aBUCUMOCTH

CUJIbl TPCHUA CKOJIBXXCHUS

https://m.edsoo.ru/ff0alcc8



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

OT CHUJIBbI IaBJICHUS U
XapakrTepa
COIPUKACAIOIINXCS
ITOBEPXHOCTEN)

30

Pemenne 3amaq Ha
OomnpeeNeHune
PaBHOJEH CTBYIOILEH CHJIBI

31

Pemenue 3aga4 no remam:
«Bec Tenay, «I'paduyeckoe
n300paskeHue CHI,
«Cunpl»,
«PaBHOJI€HCTBYIOILIAS] CUID»

bu6mmnoreka [JOK
https://m.edsoo.ru/ff0alde0

32

Konrtponenas pabora no
TemaM: «MeXaHHIeCKoe
IBIKeHHney, «Macca,
IJIOTHOCTRY, «Bec Tenay,
«I"paduueckoe
M300paKEHUE CUIT»,
«Cunb»

33

HaBnenue. CriocoOsbr
YMEHBIIEHUS 1
YBEJMYCHHUS 1aBJICHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a20a6

34

JlaBnenue rasa.
3aBHCHUMOCTD JTaBIICHUS
rasa ot o0béma,
TEMITEPATYPhI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a2376



https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376

[Tepenaua naBneHust
TBEPABIMU TEJNAMU,

bubmioreka [IOK

35
JKHUAKOCTIMM U ra3aMHu. https://m.edsoo.ru/ff0a25b0
3akon Ilackais
JlaBieHME B )KHUJIKOCTH U
36 rase, BLI3BAHHOE bubmorexa LHOK
o https://m.edsoo.ru/ff0a2718
JIENCTBUEM CHUJIBI TSIKECTH
Pertenue 3amay mo reMe
37 «JlaBieHUE B )KUJIKOCTH U bubmorera IIOK
g https://m.edsoo.ru/ff0a2826
rase. 3akoH ITackaisa»
bubmioreka [IOK
38 Coo6
OODIIAIOTIHECH COCY IR https://m.edsoo.ru/ff0a2970
bu6moreka [JOK
39 r I
HAPABIHHACCKHI Hpece https://m.edsoo.ru/ff0a3136
40 Manomerpel. [TopiaeBoi
SKHUJKOCTHBIA HacocC
Atmocdepa 3emiu.
[TpuyuHBI CyIIECTBOBAHHUS
BO3TyIITHON 000JI0YKH
41 3emin. 3aBUCUMOCTD bubmrorexa ITOK
) https://m.edsoo.ru/ff0a2b5a
aTMOC(EPHOT 0 JaBJICHUS
OT BBICOTHI HAJ] yPOBHEM
MOpS
42 Bec Bo3nyxa. bubmorexa [IOK
ATtMocdepHOe 1aBiIeHHE https://m.edsoo.ru/ff0a2b5a
43 N3mepenne atmochepHOro bubmotexa [JOK



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

naBiieHus. OIBIT
Toppuuennmu

https://m.edsoo.ru/ff0a2da8

3aBUCUMOCTh
aTMOC(EPHOT 0 JTaBIICHUS

bu6mmoreka [JOK

44
OT BBICOTHI HaJ] YPOBHEM https://m.edsoo.ru/ff0a2fc4
Mops
bapometp-anepouns.
45 ATII)\/Iocq)T: Hoep aBJICHUE Ha bu6amorexa [IOK
p A https://m.edsoo.ru/ff0a2fc4
Pa3IMYHBIX BBICOTAX
46 Pemenue 3amaq no teme "
AtmocdepHoe naBieHue"
JleficTBHE )KUIKOCTH U ras3a
47 Ha IOTpY>KEHHOE B HUX bubmorera IIOK
124 https://m.edsoo.ru/ff0a3276
Telo. ApXxumeoBa cuia
JlabopaTopHas pabora
«Onpenenenne
48 BBITAJIKUBAIOIIEH CHUJIBI bubmorera TTOK
. . ’ https://m.edsoo.ru/ff0a33fc
JeICTBYIOIIEH Ha Teo,
MOTPYKEHHOE B KHUIKOCTH)»
JlabopaTopHas pabora o
teme «MccaenoBanue
49 3aBHCHMOCTH Beca Tella B bu6mmnoreka [JOK
BOJE OT 00BEMa https://m.edsoo.ru/ff0a3514
MOrPY>KEHHOU B KHUJIKOCTh
YacTH Tejia»
50 [TnaBanue Ten bubmotexa [JOK



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

o1

JlabopaTopnas pabora
"KonctpynpoBanue
apeoMerpa Wi
KOHCTPYHPOBAHUE JIOJKU U
ompeneneHue eé
rpy301noabEMHOCTH"

52

Pemenue 3aga4 mo remMam:
«IInaBanue cynos.
BoznyxonnaBanuey,
«JlaBneHue TBEpABIX TE,
JKUJIKOCTEHN U I'a30B)

bu6mmnoreka [JOK
https://m.edsoo.ru/ff0a3654

53

Konrtponpshas pabora no
Teme «/laBienne TBepAbIX
TeJ, )KUJKOCTEH U
ra3oB»/Bcepoccuiickas
IpoBepoYHas paboTa npu
IIPOBEJCHUH C
UCIOJIb30BaHUEM
KOMIIbIOTEPA

54

Ananu3 k.p.MexaHndeckas
pabora

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3f82

55

Momocts. Enuauniiet
MOIITHOCTH

bubmioreka [IOK
https://m.edsoo.ru/ff0a3f82

56

Ypok-uccienoBaHue
"PacuéTt MomIHOCTH,
pa3BUBAaEMOM MPH MOAbEME



https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

o jgectaurne"

57

[IpocThie MEXaHU3MBI.
Peruar. PaBHoBecue cui Ha
peluare

58

Prruaru B TexHuke, ObITY U
npupoje. JlaboparopHas
pabora «MccnenoBanue
yCIIOBUH paBHOBECHUS
pbluara»

0.5

bubmioreka [IOK
https://m.edsoo.ru/ff0a478e

59

Pemenue 3a1a4 no reme
«Y cII0BUS PaBHOBECHUS
pbIyara»

bubmioreka [IOK
https://m.edsoo.ru/ff0a48a6

60

Koadhdunment monesnoro
JNEUCTBUS MEeXaHU3Ma.
JlaboparopHas pabora
«M3mepenune KII1J{
HaKJIOHHOM IIOCKOCTH

0.5

61

Pemenune 3amad mo teme
"Pabota, momuocTs, KITJ["

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4c48

62

MexaHudeckasi SJHEPrusl.
Kunernueckas u
MOTCHIIMAIbHAS YHEPTUs

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4252

63

3aKOH COXpaHEHUs
MEXaHU4YECKOU SHEPruu

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

64

YPpOK-3KCIIEpUMEHT 110
Teme "DKCIepuMeHTaIbHOE



https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

OnpeIesICHN e U3MEHEHUS
KUHETUYECKOU U
MOTEHIHAJIBHOW 3HEPTUU
TIPU CKaThIBAaHUU TEJIa 110
HAKIIOHHOH MJIOCKOCTH"

Kontponesnas pabota no

65 Oueprus»/Bceepoccuiickas
IpoBepovHas pabora npu
IPOBEACHUN Ha OyMakKHOM

HOCHUTCIIC

TeMme «PaboTa 1 MOIIHOCTE.

Ananu3 K.p. Pe3epBHbIit
66 ypok. Pabota ¢ Tekctamu

o TeMe "MexaHnueckoe
nBuxKenue"

bu6moreka [JOK
https://m.edsoo.ru/ff0a4eeb

Pe3epBHblii ypok. Paborta ¢
TEKCTaMH I10 TEME

67 "JlaBneHue TBEPABIX TEI,
JKHAKOCTEH 1 ra3oB"
Beenenne B nmpodeccuro

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4ffe

PesepBHbIii ypok. Pabota ¢

68 TekcTaMu 1o teme "Pabora.

MoutHocTh. DHeprus"

OBIIEE KOJIMYECTBO
YACOB 110 ITPOI'PAMME

68

11



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

8 KJIACC

KoanuecTBo yacos DJIeKTPOHHBIE
Ne Hara nupposbIe
Tema ypoka KonTtpoibHbie IIpakTHyeckue
n/n Bceero H3YYCHUA oOpa3oBare/ibHbIE
padoThI padoThI
pecypcsbl
OCHOBHBIE TOJIOKEHUS
MOJIEKYJISIPHO-
1 KHHETHYECKOU TEOPUH U 1 bubmorexa HOK
P https://m.edsoo.ru/ff0a5256
WX OTBITHBIC
MOATBEPKIACHUS
5 Macca u pa3Mep aTOMOB U 1
MOJIEKYJT
Mopenu TBEpaOroO,
3 JKUJIKOTO ¥ Ta3000pa3HOro 1 bubmorexa [JOK
. https://m.edsoo.ru/ff0a540e
COCTOSIHUI BEIIECTBA
OOBsiCHEHUE CBOICTB
TBEPAOT O, KUIKOTO U
4 ra3000pa3HOro COCTOSIHHIMA L
BELIECTBA HA OCHOBE
MOJIOKEHU I MOJIEKYJISIPHO-
KMHETUYECKON TeOpuun
5 Kpucrammueckue u L bubmuoreka LIOK
amop(Hble Tena https://m.edsoo.ru/ff0a5800
6 CmauuBaHue u L bubmoteka [JOK
KalUJUIIPHOCTb. https://m.edsoo.ru/ff0a5530



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

[ToBepxHOCTHOE
HaTsKEHHE

TennoBoe pacmumpeHue u

bu6mmoreka [JOK

7
cKatue https://m.edsoo.ru/ff0a5a26
Temmnepatypa. CBs3b

8 TeMIepaTyphl Co
CKOPOCTBIO TEIIOBOTO
JIBUKCHUS YaCTHI]

BuyTpeHnHss sHeprus.
9 CnocoObl H3MCHEHHS bubmorexa HOK
N https://m.edsoo.ru/ff0a5c60
BHYTPEHHEH SHEpPrun
bu6moreka [JOK
10 B
HABL TEIIONEpelan https://m.edsoo.ru/ff0a6412
Ypok-koHpepeHnus
"IIpakTueckoe

11 HCIIOJIb30BaHUE TEIJIOBBIX bubmioreka [IOK
CBOWCTB BEIIECTB U https://m.edsoo.ru/ff0a65c0
MaTepHaioB B LEJSAX
sHeprocoepexeHus"

12 KonudectBo TenmoThI. bubmotexa [JOK
VenpHasg TEINIOEMKOCTE https://m.edsoo.ru/ff0a6976
YpaBHEHUE TEILIOBOTO

13 Oananca. TemiooOMeH u bubmorexa TIOK

' https://m.edsoo.ru/ff0a7088
TEMNJIOBOE PaBHOBECHE
1 JlabGopaTopHas pabora bubmorexa [IOK

"UccnenoBanue SIBJIECHUA

https://m.edsoo.ru/ff0a6a98



https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98

TENJ000MEeHa U
CMEIIMBAHUH XOJIOAHOU U
ropsiuei BoJibI"

Pacuer xonnuecTBa
TCIIJIOTHI, H606XOJII/IM01"O

15 JUUISl HarpeBaHUs Tejaa 1
BBIJICTISIEMOT'0 UM ITPU
OXJTAXKICHUH
JlabopaTopHas pabora
16 "Onpenenenue yaeabHON bubmorexa [TOK
ped 4 " https://m.edsoo.ru/ff0a6bb0
TEIJIOEMKOCTH BEIeCTBa
DHeprus TOILIUBA.
17 VY nenpHas Temiora bubmorexa [JOK
a https://m.edsoo.ru/ff0a7b5a
CrOpaHHus
[lnaBnenue u
OTBEp/ICBAHHE
18 KPUCTAJNTMYECKUX T brbmorexa [TOK
P ' https://m.edsoo.ru/ff0a71d2
VnenpHas Temnora
TUTaBIICHUS
JlaGoparopHas pabora
19 "Onpenenenue yneabHON brbmorexa [TOK
peit A " https://m.edsoo.ru/ff0a72fe
TETUIOTHI TUTABIICHUS JIbJa
20 [TapoobOpa3zoBaHue u bubmuorexa [IOK
KoHieHcarusa. Mcapenue https://m.edsoo.ru/ff0a740c
91 Kunenue. Y nenpuas bu6mmoreka [JOK

TErJI0Ta napoodpa3zoBaHus

https://m.edsoo.ru/ff0a786¢



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
https://m.edsoo.ru/ff0a786c

Y KOHJICHCAIINH.
3aBUCUMOCTb
TEMIIEPATyphl KUTICHUSI OT
aTMoc(hepHOro JaBICHUS

22

BrnaxHocTs Bo3ayxa.
JlabopaTopHas pabora
"Onpenenenue
OTHOCHUTEIBHOMN
BJIQYKHOCTHU BO3/1yxa"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a7628

23

Pemenune 3amau Ha
ONpeJIeNIeHN € BIIAXKHOCTH
BO3/yXa

24

[Tpunuume! paboThI
TEIJIOBBIX JABUTATECH.
[TapoBas TypOuHa.
JBuratenb BHYTPEHHETO
CTOpaHus

25

KII/I TemoBoro
nBuratens. TenioBbie
JIBUTATENIM U 3alIUTa
OKpY’KaroIel cpeibl

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

26

3aKOH COXpaHEHUS U
[PEBPALCHUS DHEPIUU B
TCIIJIOBBIX ITpoLeccax

27

IToaroroBka K
KOHTPOJILHOH paboTe 1o

bu6moreka [JOK
https://m.edsoo.ru/ff0a83f2



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

TeMe "TerIoBbIe IBICHU.

N3MeHeHne arperaTHbix
COCTOSIHUM BeliecTBa"

28

KontponeHas pabora no

Teme "TernoBrie IBIEHUS.

I/ISMCH CHUC aneFaTH BbIX
COCTOSAHUU BemecTna"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a86ae

29

Dnekrpusanus Tei. J[Ba
poJa AMEKTPHUIECKUX
3apsI0B

30

Ypok-uccienosanue
"DnekTpuzanus Ten
WHIYKIUEH U TIpU
COMMPUKOCHOBEHUN"

31

Bzaumogeiicteue
3apsUKEHHBIX TeJl. 3aKOH
KynoHna

bubmioreka [IOK
https://m.edsoo.ru/ff0a87e4

32

DNEeKTpUUYECKOE IOJIE.
HarnpsxkeHHOCTB
IEKTPUY ECKOr O IOJIA.
[TpyHIUMI Cyneprno3uLUU
AIEKTPUYECKUX ITOJIEU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a8a0a

33

Hocurenu snekTpuyeckux
3apsA0B. DJIeMeHTapHbIN
3apsn. CTpoeHune aTtoma

34

[IpoBogHUKHN 1

bu6mmoreka [JOK



https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a

JIUAJIEKTPUKHU. 3aKOH
COXpaHEeHUs
AJIEKTPUY ECKOT 0 3apsiia

https://m.edsoo.ru/ff0a8ef6

35

Pemenue 3anay Ha
IpUMEHEHHUE CBONCTB
AIIEKTPUUECKHX 3apsi/I0B.
ITpoBepounas pabora

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a90cc

36

DJIEKTPUYECKUI TOK,
YCJIOBUS €T0
CYIIECTBOBAHUS.
Hcrounuku
AIIEKTPUYECKOr O TOKA

bu6mmnoreka [JOK
https://m.edsoo.ru/ff0a95a4

37

JleficTBUA 2EKTPUIECKOrO
TOKa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a96b2

38

Ypok-uccienoBaHue
"JleticTBue
AJIEKTPUYECKOT O MOJIS Ha
MIPOBOJTHUKH U
JIADTIEKTPUKHU "

39

DNEeKTpUUYECKUH TOK B
MeTaJljax, )KUIKOCTIX U
rasax.

bubmioreka [IOK
https://m.edsoo.ru/ff0a9838

40

DneKTpuvecKas 1enb u eé
COCTaBHBIE YaCTH

41

Cuna toka. JIabopaTtopHast
paboTa "M3mMepenue u

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a8bd6



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

pEryIMPOBaHUE CHIIBI
TOKa"

DIJIEKTPUYECKOE
HanpsbkeHue. BoiptMerp.
JlabopaTopHas pabora

bu6mmoreka [JOK

42
"U3mepeHue u 0.5 https://m.edsoo.ru/ff0a9el4
peryimpoBaHue
HarnpspkeHus "
CornpoTuBiieHrE
43 [IPOBOJAHUKA. YAEIbHOE Bubmiorexa LOK
p ’ https://m.edso00.ru/ff0aa738
COIIPOTHBJICHHE BEIIECTBA
Pewienne 3amay Ha pacyér
44 CONPOTHBIICHUS bubmorexa LIOK
P https://m.edsoo.ru/ff0aa738
MIPOBOTHUKOB
3aBUCUMOCTE CHJIBI TOKA OT
45 Hanpspkeaus. 3akod Oma Bubmorexa LIOK
p ’ https://m.edsoo.ru/ff0aa44a
JUTSL y9acTKa e
JlaGopartopHas paboTa
"Uccnenosanue
3aBHCHMOCTH CHJIBI TOKAQ,
46 u ero uepe3 pe3rucTo 1 Brbmmorexa OK
i pes p P, https://m.edsoo.ru/ff0aa04e
OT COIPOTUBIICHUS
pE3UCTOpa U HATIPSDKCHUS
Ha pe3ucTtope"
ITocienoBareabHOE U
47 A

nmapauiCJbHOC COCAMHCHUA



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

MPOBOJIHUKOB

JlabopaTopnas pabora
"IIpoBepka nmpaBuiia
CJIOXKEHUS HaIPsKEHUN

bu6mmoreka [JOK

48
IIPU NTOCJIEI0BATEIILHOM https://m.edsoo.ru/ff0aaa58
COCTMHEHHUH JIBYX
pe3uctopoB”
JlabopaTopHas pabora
"[IpoBepka npaBuiia I
49 CI/IJbe T(i(a 1} pI/I bubmorera TIOK
P https://m.edsoo.ru/ff0aadle
napajieIbHOM
COETMHEHUH PE3UCTOPOB"
Pewienne 3aau Ha
50 npuMeHeHue 3akoHa Oma bubmmorexa [IOK
JUISL Pa3JINYHOTO https://m.edsoo.ru/ff0aaf8a
COETMHEHHUSI IPOBOTHUKOB
PaboTa 1 MOIITHOCTH
51 3JIEKTPUYECKOT 0 TOKA bubmorexa TIOK
P ' https://m.edsoo.ru/ff0ab124
3akoH [xoyns-Jlenna
JlaGoparopHas pabora
59 "Onpenenenue paboThl U bubmmoreka LIOK
MOIIHOCTHU https://m.edsoo.ru/ff0ab3e0
UIEKTPUYECKOr 0 TOKA"
DNIEeKTPUYECKHUE LIEMU U
bu6moreka [JOK
53 oTpeOuTEH

ANEKTPUYECKON IJHEPTUU B

https://m.edsoo.ru/ff0ab660



https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660

osiTy. KopoTkoe
3aMbIKaHUE

54

[ToaroroBka k
KOHTPOJIbHOM paboTe no
TeMe "DJeKTpUuYecKue
3apsibl. 3apsOKCHHBIC Tea
Y UX B3aUMOJICH CTBHS.
[TocTostHHBIM

AJEKTPUY €CKUI TOK"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0abd2c

95

Kontponwsnas pabota no
TeMe "DJeKTpuYecKre
3apsibl. 3apsKEHHBIE Tera
U UX B3aNMOJIEHCTBUSL.
[TocTostHHBIIM
BJIEKTPUYECKUI
ToK"/Bcepoccuiickas
IpoBepoYHas paboTta npu
MIPOBEJICHUU C
HCIIOJIb30BaHUEM
KOMIIBIOTEpA

bubmioreka [IOK
https://m.edsoo.ru/ff0abea8

56

Amnanus k.p. IlocrosiHHBIE
MarHHThl, UX
B3aUMOJICH CTBHE

S7

Ypok-uccienoBaHue
"N3yuenue noneit
OCTOSHHBIX MAarHuToB"

bu6moreka [JOK
https://m.edsoo.ru/ff0ac3d0

58

MarsuTHoe moJe.

bu6mmoreka [JOK



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

MaruuTtHoe moJjie 3eMJIH U
€ro 3HaYeHHue 15 )KU3HU
Ha 3emie

https://m.edsoo.ru/ff0acOba

59

OmneIT Opcrena.
MarsuTHoe 1moJie
AIEKTPUYECKOr O TOKA
MarHuTHOE€ 1oJe KaTyIKH
C TOKOM

bu6mmoreka [JOK
https://m.edsoo.ru/ff0acld?

60

[Ipumenenue
3JIEKTPOMArHUTOB B
texHuke. JlabopaTopHas
pabora "U3yucHue
NENCTBUSI MarHUTHOT' O
0JIs1 Ha ITPOBOJHUK C
TOKOM"

0.5

bu6mnoreka [JOK
https://m.edsoo.ru/ff0ac74a

61

DJIEKTPOIBUTATENb
MOCTOSIHHOT'O TOKA.
Ucnons3oBanue
AIEKTPOABUTATENIEH B
TEXHUYECKUX YCTPOMCTBaX
Y Ha TPaHCIIOPTE.
JlabopaTopnas pabora
"KoHcTpynpoBaHue u
u3ydeHue paboTbl
ANeKTpoABUraresis”

bu6moreka [JOK
https://m.edsoo.ru/ff0ac86c¢

62

OmnbiTel @apajges. 3aKoH
AIEKTPOMArHUTHOM



https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

uaaykuuu. [IpaBuio
Jlenna

63

DIIeKTporeHepaTop.
Crioco6sI ostydeHus
AIIEKTPUYECKOU SHEPTUM.
DJIEKTPOCTAaHIIUM HA
BO300HOBJIIEMBIX
UCTOYHHMKAX SHEPrUu

64

IToaroroBka K
KOHTPOJILHOM paboTe 1mo
TeMe "DJeKTpuYecKue u
MarHUTHBIE IBJICHUA"

65

Konrtponenas pabora no
Teme "DIeKTpUIecKue U
MarHUTHBIC
sBieHus"/Beepoccuiickas
mpoBepovHas paboTa npu
MPOBEACHUN Ha OyMakHOM
HOCHUTEIE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0acb14

66

PesepBHbIii ypok. Pabota ¢
TEKCTaMH I10 TEME
"TeroBbie siBieHUA"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0accbe

67

PesepBHblii ypok. Paborta ¢
TEKCTaMH 110 TeMe
"IlocTosAHHBII
ANEKTPUUYECKUHN TOK"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0acdc6



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

PesepBHbIii ypok. Pabota ¢

68 TEKCTAMH 110 TEME 1
"MarauTHbIe ABICHUI"
OBHIEE KOJIMYECTBO
68 13.5

YACOB 110 ITPOTPAMME




9 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposBbie
Tema ypoka KonTpoabHbie IIpakTnueckue
n/n Bceero U3YYCHUS oOpa3oBare/ibHbIE
padoThI padoThI
pecypchl

1 MexaHnuecKoe IBUKEHHUE. n
MarepuranbHas TO4Ka
Cucrema orcuera.

2 OTHOCHUTENBHOCTD 1 bubmiorexa LIOK

https://m.edsoo.ru/ff0ad474

MEXaHUYECKOT O IBUKECHUS
PaBHOMEpHOE bu6mmoreka [IOK

3 . 1
IPSIMOJIMHEWHOE IBUKEHHE https://m.edsoo.ru/ff0ad19a
HepaBHomepHOE

4 MPSAMOJIMHEUHOE IBUKEHUE. 1
CpenHsisi 1 MTHOBEHHAs
CKOPOCTH
[IpssMmonuHeitHOE

5 :])SHO CKODEHHOE 1 bubmmorexa [IOK
P Yerop https://m.edsoo.ru/ff0ad8d4
JBUOKEHUE. Y CKOPEHHE
CKOpOCTh NPSIMOJIMHEUHOT O

6 PaBHOYCKOPEHHOI'O L
nBwkeHus. I'paduk
CKOPOCTH

7 JlabopaTopnas pabora 1 1 bubmorexa [{OK

"Onpenenenue yCKOpeHus

https://m.edsoo.ru/ff0adb18



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

TeJia IPU PaBHOYCKOPEHHOM
JIBWKECHUU 110 HAKIIOHHOM
miockocTu"

CB00OOIHOE IaJICHUE TEIL.

8
OmnbiTel ["anuines
PaBHOMEpHOE IBUIKEHHUE 10
I
o | wacroma obpamen, bmiorexa LOK
. patt ] https://m.edsoo.ru/ff0ael76
Jlunelinas u yrioBas
CKOpPOCTHU
10 LenTpocTpemMuTenbHOE
yckopenue. Pemenue 3agau
11 [TepBoiii 3akoH HeroTOHA. bu6morexa [IOK
Bekrop cumbl https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HeroToHa. bu6mmoreka [IOK
PaBHOzelcTBYIOAsA cua https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akoH HproToHa. bubmoreka [IOK
Cyneprno3unus Cui https://m.edsoo.ru/ff0ae982
Pewenue 3aau Ha
14 1| I/IMeHeHI/I: 3aKOHOB bubmorexa [IOK
P https://m.edsoo.ru/ff0aeb6c
HeroTona
15 Cuna ynpyroctu. 3aKoH bu6motexa [IOK
I'yka https://m.edsoo.ru/ff0aeca?
16 Pemenue 3ana4 no reme
«Cuna ynpyroctu»
17 JlabopartopHas pabora bu6morexa [IOK



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

((OHp CACICHUC X KCCTKOCTHU

https://m.edsoo.ru/ff0aee28

MIPYKUHBI»
bu6moreka [JOK
18 C
i Tperit https://m.edsoo.ru/ff0af738
19 Pemenune 3amau no teme but6moreka [JOK
«Cuna TpeHus» https://m.edsoo.ru/ff0afa26
JlaGoparopHas pabora
20 "Onpenenenue bu6mmoreka [JOK
KO3 (ppULIMEHTa TPEHUS https://m.edsoo.ru/ff0af8be
CKOJIbKeHHUs "
Pemenue 3agau mo reme Eus 10K
nonmoTexa
21 "3 H .C
QRO HIRIOTOHA Hﬂa" https://m.edsoo.ru/ff0afb8e
ynpyroctu. Cumia TpeHus
Cuna TSKeCTH U 3aKOH
99 BCEMHPHOT'O TATOTEHUS. bubmorexa [{OK
Yckopenue cBOOOIHOTO https://m.edsoo.ru/ff0af044
najJieHus
VYpok-KoHpepeHus
"JIBM>KEHUE TET BOKPYT
23 I'PaBUTAIIMOHHOTO I[EHTpa
(ConHeynas cucrema).
lanmaktuku"
Pewienue 3amau o reme
24 "Cuna TSHKECTH U 3aKOH buomorexa [JOK
\ https://m.edsoo.ru/ff0af5f8
BCEMHUPHOTO TATOTECHUS
25 IlepBas kocMuueckas bu6mmoteka [IOK



https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8

ckopocTh. HeBecomocTh 1
neperpysKu

https://m.edsoo.ru/ff0af33c

26

PaBHOBecue maTepuanbHOl
TOYKH. AOCOIIOTHO TBEPIOE
teno. PaBHoBecne TBEPIOro
TeJla C 3aKPEILUIEHHON OCBIO
BpalleHusl. MOMEHT CUJIBIL.
LlenTp TsKECTH

but6mmoreka [JOK
https://m.edsoo.ru/ff0afe36

27

PaBHOBecue MarepuanbHON
TOYKH. AOCOIIOTHO TBEPIOE
teno. PaBHoBecue TBEPAOro
TeJla C 3aKPEIIEHHON OChIO
BpaleHusi. MOMEHT CHUJIBI.
enTp TsxxecTu

28

Pemenune 3amau no teme
"MomeHT cuibl. LleHTp
TsoKecTn"

bu6moreka [JOK
https://m.edsoo.ru/ff0b02b4

29

ITonroToBka K KOHTPOJIBHOU
pabote 1o Teme
"MexaHN4EeCKOE IBUKEHUE.
BsaumopeiictBue ten"

bu6moreka [IOK
https://m.edsoo.ru/ff0b0408

30

Kontponpnas pabora no
TeMe "MexaHn4eckoe
nBIDKeHne. BzauMmoaelicreue

n

TCI

bu6moreka [IOK
https://m.edsoo.ru/ff0b06ec

31

Nmnynsc tena. Umnyisce

bu6mmoreka [JOK
https://m.edsoo.ru/ffOb07fa



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

CUJIbl. 3aKOH COXpPaHEHUS
UMITyJibca. YIIPYroe u
HEYIIPYroe B3auMOJIECHCTBHIE

32

Pemenue 3ana4 no reme
"3aKOH COXpaHEHUs
uMItysbca”

but6moreka [JOK
https://m.edsoo.ru/ff0b096¢c

33

Ypok-koHpepeHus
"PeakTUBHOE IBMKEHUE B
MpUPOJIE U TEXHUKE"

34

Mexannueckast pabora u
MOIITHOCTh

bu6moreka IIOK
https://m.edsoo.ru/ff0b0a84

35

PaGoTa cuIbl TSHKECTH, CHITBI
YOPYTOCTH U CHJIBI TPEHUS

bubmunoreka [IOK
https://m.edsoo.ru/ff0b0db8

36

JlabopaTopHas pabora
«Onpenenenne padboOThI
CHJIBI TPSHHUSI TTPU
PaBHOMEPHOM JIBHKECHHH
Tesa 110 TOPU30HTAIbHOU
TIOBEPXHOCTH

37

CBs13b HEpPruu U paboTHI.
[TorennuanbHas SHEPrus

38

Kunernueckas sneprus.
Teopema 0 KHHETHUECKOU
SHEPIruun

bu6moreka [IOK
https://m.edsoo.ru/ff0b0c32

39

3aKOH COXpaHEHHS SHEPruu
B MEXaHUKE



https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32

JlabGopaTopHas pabora

40 «3ydyeHure 3aKoHa bubmorexa HOK
Y https://m.edsoo.ru/ff0b12fe
COXpaHEHUS DYHEPTUM»
A1 KomebatenpsHOE IBMKCHUE U bu6moreka [JOK
€ro XapaKTEePUCTUKHU https://m.edso0.ru/ff0b1858
3aryxaronye KoiaecOaHusl.
42 anzx K I;I-IHI:IG KOJIeOaHHS bubmorexa [IOK
YA ’ https://m.edsoo.ru/ff0b20f0
Pe3zonanc
43 MaremaTtHdecKuii u
PY>KAUHHBIA MassTHUKH
Ypok-uccienoBaHue
44 «3aBUCHUMOCTD I1EpHOIa bu6moreka [IOK
KOJIe0aHUM OT )KE€CTKOCTH https://m.edsoo.ru/ff0b197a
MPYKUHBI © MAacChI Tpy3a»
45 IIpeBpalienne s3HEeprumn npu
MEXaHMYECKUX KOJIEOaHHIX
JlaGopartopHas paboTa
«OmpeneneHne 4acToThl U bubmoTteka [JOK
46 .
nepuoja KoneOaHuit https://m.edsoo.ru/ffOblaec
HUTSHOT'O MasiTHUKA
JlabopaTopnas pabora
«I[IpoBepka HE3aBUCUMOCTH
a7 reprojaa Koinebanuii rpysa bubmorexa [IOK
P py3a, https://m.edsoo.ru/ff0b197a
MTOBEIICHHOr0 K HUTH, OT
MaccChl Tpy3a»
48 MexaHUYeCKHE BOIHBI. bu6mmoreka [JOK



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

CBoiicTBa MEXaHUYECKUX
BOJH. [IpononbsHbIe 1
MONepeYHbIC BOJTHBI

https://m.edsoo.ru/ff0b21fe

49

VYpok-KoHpepeHus
"MexaHNYeCKHE BOJIHEI B
TBEPIIOM TEJIE.
CelicMuueckre BOIHEI"

50

3Byk. Pacnpoctpanenue u
OTpa’keHHe 3BYyKa

51

Ypok-uccienopanue
"Habmro1eHue 3aBUCMMOCTH
BBICOTHI 3BYKa OT 4aCTOTHI"

52

I'pomMKOCTh 3ByKa U BhICOTA
TOHA. AKYyCTHYECKHUI
pe3oHaHC

53

VYpok-KoHpepeHus
"VnpTpa3ByKk U MH(PA3BYK B
IIPUPOJE U TEXHUKE"

but6mmoreka [JOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroroBka Kk KOHTPOJIBHOU
pabote 1o Teme "3aKOHbBI
coxpaHeHusi. MexaHn4ecKue
KoJieOaHUs ¥ BOJIHBI"

but6mmoreka [JOK
https://m.edsoo.ru/ff0b25f0

55

KontponbeHas pabora no
TeMe "3aKOHbI COXpaHEHUS.
MexaHudeckre KoyieOaHus u
BOJIHEI"



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

56

DNEeKTpOMarHuTHOE TOJIE.
DNeKTpOMarHuTHbIE BOJHBI

bubmmoreka [IOK
https://m.edsoo.ru/ff0b2abe

57

CsBolicTBa
AJIEKTPOMArHUTHBIX BOJTH

58

Ypoxk-koHpepennus "[Ikana
AJIEKTPOMArHUTHBIX BOJIH.
Hcnons3oBanue
AJIEKTPOMArHUTHBIX BOJH
I COTOBOM cBs3U"

bu6moreka [IOK
https://m.edsoo.ru/ff0b2fe6

59

Ypok-uccienopanue
"N3ydeHune CBOMCTB
9JIEKTPOMArHUTHBIX BOJIH C
MOMOIIBI0 MOOUITEHOT O
tenedona"

Bbu6morexa IIOK
https://m.edsoo.ru/ff0b2c6c

60

Pemenne 3agau Ha
onpeseNieHr e YacTOThI U
JUTMHBI 3JIEKTPOMArHUTHON
BOJIHEBI

61

OneKTpoMarHuTHas
npupoza ceera. CKOpOCTb
cBeTa. BonHOBBIE CBOMCTBA
cBeTa

bu6moreka [IOK
https://m.edsoo.ru/ff0b31d0

62

Hcrounuku cBera.
[Ipsamonuueitnoe
pacnpocTpaHEeHHE CBETa.
3atMenus Connua u JIyHst

bubmunoreka [IOK
https://m.edsoo.ru/ff0b3658



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

3aKOH OTpa)KEeHMsI CBETA.

63 3epkana. Pemenue 3amay Ha bubmumoreka [IOK
IIPUMEHEHUE 3aKOHA https://m.edsoo.ru/ff0b38c4
OTpa)k€HUs CBETa

64 [Ipenomnenue cBera. 3aKoH bu6mmoteka [IOK
MIPEJIOMJICHHS CBETa https://m.edsoo.ru/ffOb3aea
[TonHOE BHyTpeHHEe
OTpa’keHUe CBeTa. Eu6 1OK

nbnmoTexa

65 Hcnosb30BaHue MOIHOTO

https://m.edsoo.ru/ff0b3c5c
BHYTPEHHET0 OTPa)KEHUs B
ONTUYECKHX CBETOBOJAX
Pewienue 3aau o reme

66 "OTpaxeHue cBera.
IIpenomnenue cBera.
IToka3arens npenomiieHus"
Ypok-koHpepeHnus
"Hcnonp30BaHKe OJHOTO

67 BHYTPEHHETO OTPaXKEHUS:
CBETOBOJIbI,
ONTHUKOBOJIOKOHHAS CBSI3b"

68 JInu3el. OnTuyeckas cuia bu6moreka I[IOK
JIMH3BI https://m.edsoo.ru/ff0b3f2c

69 [TocTpoeHune n300pakeHUI B bu6motexa [IOK
JMH3aX https://m.edsoo.ru/ff0b444a

70 JlabopaTopnas pabora bubmmorexa [{OK

"Onpenenenre GOKyCHOTO

https://m.edsoo.ru/ff0b4206



https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206

pacCTOSTHUS U ONTUYECKOU
CHUIIBI cOOMpAroIIei TUH3bI"

71

VYpok-KoHpepeHus
"OnTuyecKre JINH30BbIE
npubopsr"

bu6moreka [JOK
https://m.edsoo.ru/ff0cOa7e

72

I'na3 kak onTuyeckas
cucrema. 3peHue

bu6moreka [JOK
https://m.edsoo.ru/ff0b4684

73

Ypok-koHpepeHuus
"IlepexTrl 3peHus. Kak
COXpaHUTh 3peHue"

74

Pasnoxxenue Genoro cBera B
cnektp. OneiTel HproTOHA.
CnoxxeHue CrieKTpaibHbIX
uBeToB. Jlucnepcus ceera

bubmunoreka [IOK
https://m.edsoo.ru/ff0c0f4c

75

JlabopaTopHas pabora
"OnBITHI IO PA3IOKEHUIO
Oernoro cBera B CIEKTpP U
BOCIIPUSATHIO IIBETA
IPEAMETOB IIPU UX
Ha0II0ICHUH Yepe3
LIBETOBBIE (PUILTPHI"

but6moreka [JOK
https://m.edsoo.ru/ff0c0e2a

76

YpOoK-IpakKTUKYM
"BoJiHOBEBIC CBOICTBA CBETA:
qucnepcus, nHTepdepeHus
u audpakius"”

77

Omnsitel Pesepdopna u

but6moreka [JOK



https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a

IJIaHCTapHas MOACIb aTOMa

https://m.edsoo.ru/ff0c12a8

78

IToctynatel bopa. Monens

aroma bopa
HcnyckaHue U OTJIOIIECHHE
79 cBeTa aToMoM. KBaHTEI bubmorexa HOK
. ’ ' https://m.edsoo.ru/ff0c144c
JIuneiyaTele CLIEKTPBI
YPpOK-IIpaKTHKYM
80 "II{)a6JHop eHne ZHGK OB bubmorexa HOK
A " P https://m.edsoo.ru/ff0c1550
UCITy CKaHUS
81 PagnoakTHBHOCTE U €€ BUILI bubmotexa [IOK
g s https://m.edsoo.ru/ff0c1672
82 CtpoeHue aTOMHOr O sifipa. bubmmorexa [{OK
HyxnonHas monens https://m.edsoo.ru/ff0c18ac
83 PanuoakTuBHBIE bub6mmoreka [JOK
npeBpauieHus. M3oronsl https://m.edsoo.ru/ff0clal4
Pemenne 3a1a4d mmo Teme:
84 "PagnoakTHBHbBIC bubmorexa HOK
8 \ https://m.edsoo.ru/ff0clb4a
MIpEeBpAILICHUS
85 [Tepuon momypacmana
Ypok-koHpepeHuus
86 "PannoakTUBHBIE U3Ty4YEHUS bu6moreka IIOK
B IIPUPOJIEC, MEAUIIMHE, https://m.edsoo.ru/ff0c2126
TexXHuke"
SInepHble peakuu. 3aKOHEI
AcP peait bubmmoreka [IOK
87 COXPaHEHUS 3apsI0BOr0 U

MacCCOBOI'O YN CECII

https://m.edsoo.ru/ff0c1c58



https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58

88

DHeprus CBsi3M aTOMHBIX
sep. CBsA3b MaccChl U
SHEPIruu

bubmmoreka [IOK
https://m.edsoo.ru/ffOcld7a

89

Pemenne 3agad mo reme
"SI nepHble peakun"

90

Peaxiiuu cuHTE3a U IEeNCHUS
snep. UcTouHuKM sHEprun
CouHiia 1 3BE31

bu6moreka [IOK
https://m.edsoo.ru/ff0c1e88

91

Ypok-koHpepeHuus
"SInepHas sHEpreTuka.
JleficTBHs paguOaKTUBHBIX
W3JIy4E€HUN HA )KUBbIE
OpraHu3Mbl"

92

IToaroroBka K KOHTPOJIBHOM
pabote 1o TemMe
"DnekTpoMarHuTHOE IoJe.
DNEeKTPOMarHUTHEIC BOJHBI.
KBanToBbie sBiaeHus"

bub6mmoreka [JOK
https://m.edsoo.ru/ff0c223e

93

KontponbsHas pabora no
Teme "DIeKTpOMarHuTHOE
noje. DJIEKTPOMarHUTHbIE
BOJIHBI. KBaHTOBBIE
ABJCHUS"

94

[ToBTOpEHuUE, 000O0IICHHE.
JlaGopaTopHbIie pabOTHI 11O
Kypcy "B3aumoneiictue

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



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

"

TCJ1

[ToBTOpenue, o6o0IICHHE.
Pemenue pacueTHbIX 1

bu6moreka [JOK

95
Ka4eCTBEHHEIX 3aJa4 I10 https://m.edsoo.ru/ff0c2572
teme "TernioBsie nmpouecch”

[ToBTOpenue, 0600ImIEHHE.
Pertene pacueTHEBIX U
p bu6moreka [IOK
96 KauyeCTBEHHBIX 3a7a4 110
| https://m.edsoo.ru/ff0c2a22
teme "KIIJI TemmoBbIx
nsurarenein"
[ToBTOpenue, o600LIICHHE.
Pemenue pacueTHbIX 1
97 Ka4yeCTBEHHEIX 3aJa4 I10 bubmorexa LHOK
| https://m.edsoo.ru/ff0c2b30
teme "KIIJ]
AIEKTPOYCTaHOBOK"
[ToBTOpeHue, o6o0IICHHE.
98 JIaGopaTopHbIE PAOOTEI IO bubmiorexa [IOK
p" P P | https://m.edsoo.ru/ff0c2c52
Kypcy "CBeToBbI€ SIBICHUS
[ToBTOpenue, 0600LIECHHE.

99 Pa6GoTa ¢ TekcTamu 1o Teme bu6moreka [IOK
"3aKOHBI COXpaHEHUS B https://m.edsoo.ru/ff0c2d6a
MexaHuke"

[ToBTOpEHuUE, 0000IICHME.
100 Paborta ¢ TekcTaMu 11O TeMe bubmunoreka [IOK

"Konebauus u BOJIHBI".
Beenenue B mpodeccuro

https://m.edsoo.ru/ff0c2e82



https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82

[ToBTOpEHuE, 0000IICHHE.
101 PaGora ¢ TekcTaMH 110 TEME
"CseToBbl€ ABJIeHNAN"

bubmmoreka [IOK
https://m.edsoo.ru/ff0c3044

[ToBTOpenue, o6o0IICHHE.
PaboTa ¢ TekcTaMu 110 TeMe

102

"KBaHTOBas U siAepHAs

¢uznka"

OBIIEE KOJIMYECTBO YACOB
I10 ITPOI'PAMME

102

26



https://m.edsoo.ru/ff0c3044




YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JI1S1 YYUEHUKA
» dusuka: 7-i kacc: 0a30BbIN ypoBeHb: yueOHuK, 7 kinacce/ [lepeimkun N.M.,

NBanos A.U., AkiinonepsHoe oo6mectBo «M3narensctBo «IIpocBenienuer

METOAUYECKHUE MATEPUAJIBI AJI51 YUUTEJISA
['pomueBa O.W. Meronuueckoe nmocobue mo ¢pusnke. 7 Kiaacc: K yaeOHUKY

A.B. Ileppiukuna "®u3uka 7 knacc”

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU
UHTEPHET
HOC "Mos mikona"
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