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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢u3uMke Ha YpPOBHE OCHOBHOTO 0OmIero oOpa3oBaHUs
COCTaBJIEHA HA OCHOBE MOJIOKEHUI M TPEOOBAHMI K pe3yjbTaTaM OCBOEHHUS Ha
0a30BOM YpOBHE OCHOBHOW 0Opa30BaTENbHON MPOTrPAMMBI, MPEICTABICHHBIX B
Or'oC 000, a Takxe c¢ yuérom deaepanbHOil pabouel MPOrpaMMbl
BocniuTanus U KoHueniuu npenogaBanusi yaeoOHOro npeamera « Ouzukay.

Copepxanue mnporpamMbl 10 (PU3HKE HAMpaBiIeHO HAa (OPMHUpPOBAHUE
€CTECTBEHHOHAYYHONW T'PaMOTHOCTH OOYYaIOIIUXCSl M OPraHU3alUI0 HU3y4eHUS
Gbu3MKu Ha NEeATEeIbHOCTHOM OCHOBE. B mporpamme mo (u3umke y4uTHIBAIOTCS
BO3MOXXHOCTH yueOHOro mpeamera B peanuzauuu tpedoBanuii ®I'OC OO0 k
IUIAHUPYEMBIM JINYHOCTHBIM M METalpeJAMETHBIM pe3yjbTaraM OOy4deHHs, a
TaK)K€ MEXKIIPEJAMETHBIE CBSI3M €CTECTBEHHOHAYUYHBIX Y4YEOHBIX MPEIMETOB Ha
yYpOBHE OCHOBHOI'O O0IIEr0 00pa3oBaHUsI.

[Iporpamma 10 (¢u3MKEe YCTaHABIMBAET pacIpelesieHHe Y4eOHOrO
Marepuaia mo rojgaM oOydeHHs (MO Kjaccam), MpeiaraeT MPUMEPHYIO
MOCNIEAOBATEIbHOCTh HW3Y4YEHUSI TEM, OCHOBAHHYIO Ha JIOTMKE pPa3BUTHS
MPEIMETHOTO COJIEPXKaHUA U yUETE BO3PACTHBIX 0COOCHHOCTEN 00YyJarOIInXCsl.

[Iporpamma 1o ¢usuke pazpaboraHa ¢ IEJbI0 OKa3aHHUs METOIMYECKOU
MOMOIIY YYUTENIO B CO3JaHUU padoUeii MporpaMMBbl IO y4eOHOMY MPEIMETY.

®usnuka SABISETCA CHCTEMOOOPA3YIOIIMM Uil €CTECTBEHHOHAYYHBIX
y4eOHBIX MPEAMETOB, IMOCKOIbKY (U3MUEeCKHe 3aKOHbI JIE)KaT B OCHOBE
IIPOILIECCOB M SIBICHUM, HM3ydyaeMbIX XHUMHUEH, OWOJOrvel, acTpoOHOMHEH U
¢usnueckoil reorpadueil, BHOCUT BKJIaJ B ECTECTBEHHOHAYYHYIO KapTHHY
MUpa, MpeAoCTaBiIseT Haubosee sCHble OoOpa3lbl NPUMEHEHUS HAay4YHOTO
MeTO/ia MIO3HaHUs, TO €CTh CII0Co0a MOTY4YEeHHsI IOCTOBEPHBIX 3HAHUM 0 MUpE.

OnnHa U3 raaBHBIX 3a7a4 (PU3HYECKOro 00pa3oBaHUsl B CTPYKTYype 00Iero
00pa30BaHus COCTOUT B (POPMUPOBAHNUU E€CTECTBEHHOHAYYHOM IPaMOTHOCTH U
UHTepeca K HayKe y 00yJaromuxcs.

N3ydyenne ¢u3ukn Ha 0a30BOM YypOBHE IIPEANOJaraer OBIAJCHUE
CJIEIYIOIIMMU KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMU €CTECTBEHHOHAYYHYIO
IPaMOTHOCTb:

e HAy4YHO OOBSICHSTH SIBJICHUS;

e OIICHUBATH U MOHUMATh OCOOCHHOCTH HAYYHOT O UCCIIEOBAHNUS;

e HHTEPOPETUPOBATH  JaHHbIE W  HCIOJb30BATH  HAyYHBIE
JI0Ka3aTeIbCTBA AJIs MOJTYYEHHUS BHIBO/IOB.

[enu wm3yueHuss (U3MKM HA YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
ompeneneHsl B Konuenuuu npenogaBanust yueOHoro mpeamera «dusmkay B
oOpa3oBaTelbHBIX opranuzanusax Poccuiickoit ®denepaiuu, peaTn3yrOImmnX
OCHOBHBIE 0011€00pa30BaTE/IbHBIE IPOrPAMMBI, YTBEPKIAEHHON pPELIEHUEM
Komrernn Munucrepcra npocenienus Poccuiickoit denepanuu (mpoToKon
ot 3 nexabps 2019 r. Ne [1K4BH).

Henu uzyyenusi pusuku:

e MpuOOpPETEHUE HMHTEpEeCa M CTPEMJICHUS OOYYalOIIUXCS K HAy4YHOMY
U3YYEHUIO MPHUPOJIbI, Pa3BUTHE WX MHTEIUIEKTYaJbHBIX U TBOPUYECKHX
CITOCOOHOCTEM;

e pa3BUTHE TIPEACTABICHHMM O HAYYHOM METOAE I[O3HAHUS W
(dbopMupoOBaHUE MCCIIEAOBATEIBCKOTO OTHOIIEHUS K OKPYXaIOLUM
SIBIICHUSIM;

e (opmupoBaHHEe HAyYHOI0O MHUPOBO33PEHHUSI KaK pe3yibTaTa HU3y4yeHUs
OCHOB CTPOEHUSI MaTepuu U (yHIaMEHTAIbHBIX 3aKOHOB (DU3HKU;



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

pa3BUTHE TMPEJCTAaBICHUNH O BO3MOXHBIX chepax  Oymyien
poQeCCUOHATBHOMN IeSITENbHOCTH, CBSI3aHHOUW ¢ (DM3UKOM, TOATOTOBKA
K JaJIbHEWIIeMy 00y4E€HHUIO B 9TOM HalpaBJICHUHU.

JlocTikeHne ATUX 1eJe MporpaMmsbl 1Mo (U3MKe Ha YpOBHE OCHOBHOT'O
o011ero oOpa3oBaHusi 00ECTIEYNBACTCS PEIICHUEM CISAYIONINX 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 pELICHUs MPOCTEHIINX pacu€THBIX 3adad cC
UCIOJb30BAaHUEM (U3NYECKUX MOAENEH, TBOPYECKUX M IMPAKTUKO-
OpPUEHTUPOBAHHBIX 337a4;

pa3sBUTHE YMEHUN HaOMOAaTh MPUPOJIHBIE SIBJICHUS U BBIIOJIHATH
OIIBITHI, JJAOOPATOPHBIE PA0OTHI U SKCIIEPUMEHTAIILHBIE UCCIIEIOBAHUS C
UCIOJIb30BaHUEM M3MEPUTENBHBIX TPUOOPOB;

OCBOEHME MNpUEMOB  paboThl ¢ uHGpopManued  (PU3NIECKOrO
COZiepKaHMsl, BKJIOYass MHMOPMALMIO O COBPEMEHHBIX JOCTHXKEHUAX
(bU3KKHU, aHATU3 U KPUTUUECKOE OLIEHUBAHUE HH(POPMALUK;
3HaKOMCTBO cO  cepamu  npodecCHOHAIBHOM  JEsTENbHOCTH,
CBSI3aHHBIMM €  (U3UKOW, U  COBPEMEHHBIMH  TEXHOJOTUSMH,
OCHOBAHHBIMU Ha JOCTHKEHUAX (PU3UUECKON HAYKU.

Ha u3yuenne ¢puszuku (6a30BbIli ypOBEHBb) 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 kmacce — 102 gaca (3 gaca B
HEJIEIIO).

[Ipennaraemerii B mporpaMMe 1o (pu3uke mepedeHp JJabopaTOPHBIX padoT
U ONBITOB HOCHUT PEKOMEHIATEIIbHBIA XapakTep, YYHUTENb JelaeT BBIOOD
IPOBEJICHUST J1a0OPATOPHBIX PAOOT M OMBITOB C YYETOM HMHIWBUIYaATbHBIX
0COOEHHOCTEM  OOydJarolIuxcsi, CIHUCKAa OKCIEPUMEHTAIbHBIX  3aJlaHUi,
MpeaiaraéMbIX B PaMKaX OCHOBHOI'O TOCYJIapCTBEHHOTO 3K3aMEHa Mo (H3HKE.



COILEPKAHUE OBYUEHUA
7 KIIACC

Paznen 1. ®usuka u e€ poJib B NO3HAHUM OKPYKAKOIIEr0 MUPA.

®dusuka — Hayka 0 npupone. SBneHus npupoabl. PU3NUYECKUE SIBICHHUS:
MEXaHWYeCKHUEe, TEIJIOBbIC, IJIEKTPUUECKUE, MarHUTHbBIC, CBETOBBIC, 3BYKOBBIC.

®duznueckre BenU4UHBL M3mepenue (usmueckux BenuuuH. Puznyeckue
npubopsl. [lorpemHocTs n3Mepenuii. MexayHapoiHas CUCTeMa €IUHUIL.

Kak ¢u3uka wu jApyrue ecTeCTBEHHbIE HAyKd U3Yy4aloT TPUPOIY.
EcTecTBeHHOHay4YHBIH METOJI MO3HAHUS: HAOJIOJICHHE, MTOCTAaHOBKA HAYYHOTO
BONIPOCA, BBIABMKCHHE THUIIOTE3, JKCIEPUMEHT IO MPOBEPKE THUIOTE3,
oObsicHeHHe Ha0mogaeMoro spieHus. Onucanue (QU3MYECKUX SBICHUU C
IIOMOIILIO MOJEJIEH.

Hemoncmpayuu.

1. MexaHnueckue, TEIUIOBbIE, SJEKTPUYECKUE, MArHUTHBIE, CBETOBBIC

SIBJICHHSI.
2. duznueckue MpuOOPHI U Mpoleypa MPIMbIX U3MEPEHUN aHATIOTOBBIM
1 UG POBBIM MPUOOPOM.
Jlabopamopmuwvie pabomul u onvimel.
Ornpezenenue 1EeHbI ACICHUS Kbl U3MEPUTEIBHOTO prbdopa.
N3mepeHue paccTosiHUM.
N3mepenne 00bEMa KUJIKOCTH U TBEPIOTO TeA.
Onpenenenune pa3MepoB MAJIBIX TEL.
N3MmepeHue TteMneparypbl NpU MOMOIIU KUJKOCTHOIO TEPMOMETpA U
JaTYuKa TEMIIepaTyphbl.
6. IIpoBeneHue uccinea0BaHusl MO MPOBEPKE TUIIOTE3bI: JAITBHOCTH MOJIETA
apvka, MYIMIEHHOTO TOPHU30HTAJILHO, TEeM OOoJjblle, 4eM OoJbIie
BBICOTA MYyCKa.

Paszgea 2. [lepBoHayanbHbIe CBECHUS O CTPOCHMH BelleCTBA.

CrpoeHue BellecTBa: aTOMbl M MOJIEKYJbl, HMX pa3Mmepbl. ONbITHI,
JTIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEUIECTBA.

JIBi>xenue uacTtui, BemiecTBa. CBsI3b CKOPOCTH JBUXKEHHUSI YAaCTHUI[ C
Temrieparypoir. bpoyHoBckoe nBmwxkenue, nuddys3us. BzanMmoaeicTBue gacTuiy
BEIIECTBA: MPUTSKEHUE U OTTAJIKUBAHUE.

ArperatHple COCTOSIHHMSI BEILECTBA: CTPOECHUE Ta30B, KUIKOCTEH U
TBEPABIX (KPUCTAJUIMYECKUX) Tel. B3auMOCBsI3b MEXK/ly CBOMCTBAMHU BEILIECTB B
Pa3HBIX arperaTHbIX COCTOSIHUAX M HUX aTOMHOMOJICKYJISIPHBIM CTPOCHHEM.
Oco0eHHOCTH arperaTHbIX COCTOSTHUM BOJIBI.

Hemoncmpayuu.

1. HaGmrogenune 6poyHOBCKOTO JABHKEHUS.

2. Habmonenue muddys3un.

3. HaOmogenue  sABIeHUM, OOBACHSIOMIMXCS  MOPUTSHKEHUEM — WIIU

OTTAJIKUBAHUEM YaCTHI BEILIECTBA.

Jlabopamopmuuvie pabomul u onvimel.

1. OueHka JuaMeTrpa aroMa METOJOM psAJloB (C  HCMHOIb30BAaHUEM

dotorpaduii).

2. OmbITHI O HAOJIIOICHUIO TETUIOBOTO PACHTUPEHUS Ta30B.

3. OnbITHI MO OOHAPYKEHUIO ACHCTBUS CHJT MOJIEKYJIIPHOTO MPUTSIKEHUS.

Pa3nen 3. /IBu:keHHe U B3auUMojelicTBHE TeJl.
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Mexannueckoe IBHKEHUE. PaBHOMEpPHOE W HEPABHOMEPHOE [BHKCHUE.
Cxopoctb. CpenHsiga CKOPOCTh IPU HEPABHOMEPHOM JIBUKECHUU. Pacuér mytu u
BPEMEHHU JIBUKECHUA.

SBnenne mHepuuu. 3aKOH MHEpUUH. B3auMonencTBue Ten Kak MpUYUHA
U3MEHEHHSI CKOPOCTH IBHMXKEHHMS Tell. Macca Kak Mepa HHEPTHOCTH Telna.
IInotHOCTH BemecTBa. CBSA3b INIOTHOCTH C KOJUYECTBOM MOJIEKYJ B €AMHULE
0o0BEMa BeLIECTBA.

Cuita Kak XapakTeprUCTHKa B3anMoAelcTBrA Tell. Cuia ynpyrocTy U 3aKOH
['yka. M3mepenune cuibl ¢ MOMOIIBIO JUHAMOMETpPA. SIBIICHUE TSATOTEHUS U CUIIA
TsokecTH. Chijla TsDKECTH Ha Jpyrux IUilaHerax. Bec tema. HeBecomocTs.
CnoxxeHue cuJjl, HallpaBJICHHBIX IO OJHOW NpsAMOW. PaBHOneHcTByromas Cuil.
Cuna TpeHusa. TpeHHE CKOJIbKEHUS W TPEHHE IOKOs. TpeHHe B NPUPOAE U
TEXHUKE.

Hemoncmpayuu.

1. HaGnrogeHne MeXaHMYECKOTO IBHXKEHUS Tela.

N3mepeHne CKopoCTH NPSIMOJIMHENHOTO IBUKEHUS.
HaGmonenue siBieHUs] HHEPLIMH.
HaGmronenrie n3MeHEHNs CKOPOCTHU MPH B3aMMOJICHCTBUAU TE.
CpaBHEHHE Macc MO B3aUMOJIECHCTBUIO TEIL.
CnoxxeHue cuji, HalpaBJIEHHBIX 10 OAHOW MPSIMOIA.
./Iaﬁopamopubte paﬁombt U onvimol.
1. OmnpeneneHue CKOPOCTH PAaBHOMEPHOTO JIBWKEHHUS (LIapuka B
’KUJIKOCTH, MOJIEJIN AJIEKTPUUECKOI0 aBTOMOOUJIS M TaK J1ajee).
2. Ompezenenne cpelHEd CKOPOCTU CKOJNbXKEHHs OpycKa WM IIapHuKa 10
HAKJIOHHOM TIJIOCKOCTH.
3. OmnpezeneHre MIOTHOCTH TBEPAOIO TENA.
4. OmnbIThI, TEMOHCTPUPYIOIINE 3aBUCUMOCTb PACTKeHUs (aedopMariim)
MPYKUHBI OT TPUIIOKEHHON CUJIBI.
5. ONbITBL, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIBI TPEHUSI CKOJIbKECHUS
OT Beca TeJa U XapaKTepa CONMPUKACAIOIMIMNXCS TOBEPXHOCTEM.

Paznen 4. JlaBjieHre TBEPABIX TeJl, KHUAKOCTEH U ra3oB.

JaBnenue. CrocoObl yMEHbBIIEHUS W YBEIWYEHUs nAaBieHus. JlaBieHue
raza. 3aBHCHUMOCTb JaBJE€HHMS Tra3a OT o00bEéma, Temmeparypsl. llepemaua
JNABJICHUS TBEPABIMM TEJIaMH, JKUAKOCTAMU M Ta3zamu. 3akoH Ilackais.
[lHeBMaTHUecKre MalIMHBL. 3aBUCUMOCTb JABJICHUS KUAKOCTU OT TIYOHHBI.
I'mapocrarnueckuit mapanokc. CoobOmiaroniuecss cocyisl. [ 'uapaBiuueckue
MEXaHU3MBI.

AtMmocdepa 3emuin u atmocdepHoe napieHue. [I[puunHbI CyliecTBOBaHUS
BO3AymHON 00010uku 3emun. OnwiTr Toppuuennu. U3mepenue armocdepHoro
JaBJIEHUS. 3aBUCUMOCTh aTMOC(EPHOrO JaBICHHsSI OT BBICOTHI HaJ yYpPOBHEM
Mopst. [Ipubops! 11 n3mMepeHus: aTMochEpHOTo TaBICHUSI.

JleficTBue KMAKOCTM M Tra3a Ha MOIPY)KEHHOE B HHUX TEJO.
BreirankuBaromas (apxumenoBa) cwia. 3akoH Apxumena. I[lmaBanue Ted.
Bosngyxonnasanue.

Hemoncmpayuu.
3aBUCHUMOCTb JABJICHUS ra3a OT TEMIIEPATYPBL.

[lepenaua naBneHUs )KUIKOCTBIO U Ta30M.
CooOmraromuecs: COCy/Ibl.

['mapaBnuueckuii mpecc.

[IposiBneHue nelcTBUsI aTMOC(EPHOTO TaBICHUSI.
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6. 3aBUCHMOCTbH BBITAJIKMBAIOUIEH CUJIBI OT 00BbEMA MOTPYKEHHOW 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.

Jlabopamopmuovie pabomel 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 MACChI TeJIa.

4. OnbIThl, AEMOHCTPUPYIOIIUE 3aBUCUMOCTbh BBITAJIKUBAIOMIEH CHJIBI,
JNEUCTBYIOIICH Ha TEJIO B JKUJIKOCTH, OT 00BbEMa MOTrPpYKEHHOU B
JKMIKOCTb YaCTH TeJa U OT MJIOTHOCTH >KUJIKOCTH.

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

Pa3zpnen 5. PaGora u MOIIHOCTB. JHEprusi.

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.

Mexannueckass »Heprusi. KuHeTndeckass W TNOTEHIMAJIbHAS SHEPTHUs.
[IpeBpamieHue OQHOTO BHJIA MEXaHUYECKOM SHEPrud B JpYrod. 3aKOoH
COXPaHCHUSI SHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. IIpumepsl IPOCTHIX MEXaHU3MOB.

Jlabopamopuosie pabomel u onvimel.

1. OmnpeneneHue pabOTHl CUJIBI TPEHHS TPU PABHOMEPHOM JIBUKEHUU

TeJIa IO TOPU30HTAIIBHOU OBEPXHOCTH.
2. HccnenoBanue yciioBUM PaBHOBECHS pbluara.
3. M3mepenune KIIJ] HaKIOHHOM MIOCKOCTH.

4. H3ydyeHune 3aKOHa COXPAHEHUS MEXAHUYECKON YHEPIUM.
8 KUIIACC

Pa3nen 6. TemioBble siBJICHUS.

OCHOBHBIE TOJOXEHUS MOJEKYISIPHO-KUHETHYECKOW TEOPUH CTPOECHUS
BeniecTBa. Macca u pa3Mepbl aTOMOB M MOJIEKYJ. ONBITHI, MOATBEPKAAOIINE
OCHOBHBI€ I10JIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPHUU.

Mognenu TBEPAOrO, XKUIAKOTO W Ta3000pa3HOrO COCTOSHUN BEIIECTBA.
Kpucramnmuueckue u amopdusie Tena. OObsICHEHHE CBOMCTB ra3oB, KHJIKOCTEH
U TBEPABIX TEJI HA OCHOBE ITOJIOKEHHUU MOJEKYISIPHO-KHHETUYECKOM TEOPHH.
CmaunBaHN€E U KaNWJUISIPHBIE BJICHUA. TEMI0BOE paCIIMPEHNUE U CKATHE.

Temneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBUKEHUS
yacTull. BuyrpeHHsiss sHeprus. CnocoObl M3MEHEHUsS BHYTPEHHEW SHEpruu:
Temjonepeaaya M CoBeplieHWe  paboTel.  Buasl  Temnonepenauu:
TENJIONPOBOJHOCTb, KOHBEKIIMS, U3TyYCHHE.

KonnuecTBo TenminoTel. Y nenpHas TeMI0EMKOCTh BEIIeCTBa. Temioo0MeH U
TENJIOBOE paBHOBECHE. YpaBHEHHE TemioBoro Oananca. I[lnaBnenue wu
OTBEpPAEBAaHNE KPUCTAUIMYECKUX BEIIECTB. YJelbHAs TEIUIOTA IUIABJICHHUS.



[TapooOpaszoBanue u kouaeHcauus. Mcnapenune. Kunenue. Y aenbHas Temiora
napooOpa3oBaHusi. 3aBUCHUMOCTb TEMIIEpaTypbl KHIEHUS OT aTMOC(EepHOro
JABJICHUS.

BrnaxunocTs Bo3myxa.

DHeprus TOIIMBA. Y I€JIbHAS TEMIOTA CrOPAHMUSL.

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

3aKOH COXpaHEHMs U MPEBPAICHUS YHEPTUH B TETIOBBIX MPOLIECCAX.

Jemoncmpayuu.

vk wnN e

12.
13.

Hab6mtoienrie OpoyHOBCKOT'O IBUKEHUS.

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.

Jlabopamopuuvie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnbITH IO OOHAPY>KEHHIO JCHCTBUS CHUIT MOJIEKYIISIPHOTO MIPUTSIKEHUS.
OMnbITHI O BBIPAIIMBAHUIO KPUCTAJIOB TIOBAPEHHOW COJIM WJIM caxapa.
OMnbITHI 110 HAOJIIOACHUIO TEIJIOBOTO 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.

[IpoBepka THIIOTE3BI JUHEWHOW 3aBUCHUMOCTH JIJIMHBI CTOJOMKA
KUJKOCTU B TEPMOMETPUUECKON TPYOKE OT TEMIIEPATYPHI.
HabGmronenne w3MeHEeHUs BHYTPEHHEW SHEPTUM Tella B pe3yibTaTe
TEeTIonepeaadn U padoThl BHEITHUX CHIL.

HccnenoBanue sBJICHHS TEIJIOOOMEHA MPH CMEIIMBAHUU XOJOJHOU U
ropsiuer BOJBI.

OrnpeneneHre KOJIMYECTBA TEIUIOTHI, TMOJIYYEHHOIO BOJOW TMpHU
TEIJIO0OOMEHE C HarpeThIM METALTUYECKUM IIHJIMH]IPOM.

Omnpezenenne yaelbHON TEIUIOEMKOCTH BEIIECTBA.

HccnenoBanue nporecca nCHapeHusl.

Ornpenenenre OTHOCUTEIBHON BIQXKHOCTH BO3yXa.

Onpenenenne yaeabHON TEIUIOTHI IUIABICHUS JIbA.

Paszgea 7. Jiekrpuyeckre 1 MAarHUTHBIC SIBJICHMS.

Onextpuzanus Tel. JBa poaa 3IEKTpUUYECKHUX 3apsnoB. BzanMmonelicTere
3apsoKeHHBIX  Tell. 3akoH KynoHa (3aBUCHMOCTh CHJIBI  B3aMMOJICUCTBUSA
3apSKEHHBIX TEJ OT BETMYMHBI 3apsAJI0B U PACCTOSHUS MEX]Y T€JIaMU).

Onextpuueckoe mnosie. Hampsoxk€HHOCTh 3iekTpudeckoro noss. [IpuHomn
CYNEPIO3UIIUU HIEKTPUUECKUX T0JIeH (Ha KaYeCTBEHHOM YPOBHE).



Hocurenn »snexkTpudeckux 3apsaoB. ODJIEMEHTapHBIA JJIEKTPUUYECKHUI
3apsia. Crpoenne aroma. [IpoOBOJHMKM M AUABIEKTPUKH. 3aKOH COXPAHEHUS
AJIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKUAN TOK. YCJIOBUSA CYIIECTBOBAHMS SJICKTPUUECKOIO TOKA.
Hcrounuku mocTtossHHOro Toka. JIeHCTBUSI AJEKTPUYECKOrO0 TOKa (TEIJIOoBOE,
XUMHUYECKOE, MArHUTHOE). DJIEKTPUUECKUI TOK B JKHJIKOCTSIX U raszax.

Onektpuueckas uenb. Cuina ToKa. OJJEKTPUYECKOE  HaIpPsSKEHUE.
CornpoTuBiieHHE MPOBOJAHUKA. YEIbHOE COMPOTHUBJICHUE BEHIECTBA. 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. MaroutHoe moJjie 3eMJu W €ro 3HaueHue IS KU3HU Ha
3emze. OnbiT Dpcrena. MarHUTHOE MOJIE JIEKTPUUECKOro Toka. [Ipumenenue
AJIEKTPOMArHuTOB B TEXHUKE. JleliCTBME MarHUTHOTO MOJIA HAa MPOBOAHUK C
TOKOM. DIeKTpoaBUTaTEh MTOCTOSIHHOT O TOKa. Hcnonb3zoBanue
AJIEKTPOABUTATENEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel @apages. SBieHHE >IEKTPOMAarHUTHOM WHAYKUuH. [IpaBuiio
Jlennia. OnexktporeHeparop. CrnocoObl MOMYYEHHUS 3JIEKTPUUECKOW SHEPrUHu.
DNEKTPOCTAHIINY Ha BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTHUH.

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. IIpOBOTHUKYN 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. I3mepenue cuiibl TOKa aMIIEpMETPOM.

13. I3mMepeHue 3eKTpUYecKoro HarpsixKEHUsI BOJIbTMETPOM.

14. PeocTar u MmarasuH COIPOTUBIICHUMN.

15. B3anmosielicTBuE MOCTOSTHHBIX MAarHUTOB.

16. MoaenupoBaHue HEBO3MOXKHOCTH Pa3IeICHUS MOJTIOCOB MarHUTa.

17. MonenupoBaHuE MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.

18. OnbIT Dpcreaa.

19. MaruuTHo€ noJie TOKa. DJIEKTPOMArHHUT.

20. JlelicTBME MarHuTHOTO TOJISI HA IPOBOJIHUK C TOKOM.

21. DNEKTPOABUTATENb ITOCTOSIHHOTO TOKA.

22. UccnenoBanue sIBICHUS JICKTPOMArHUTHON UHIYKIIUH.

23. OnbiTel Dapanes.

24. 3aBUCMMOCTb HAIlpaBJIEHUS WHIYKIHOHHOIO TOKa OT YCJIOBUH €ro

BO3HUKHOBEHUS.
25. DJIEKTPOTr€HEPATOP MOCTOSHHOTO TOKA.
Jlabopamopmuovie pabomel 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.

H3mepenre 1 perynupoBaHre HAMPSHKCHUS.

HccrnenoBanne 3aBUCUMOCTH CHJIBI TOKA, WAYIIETO Yepe3 Pe3UCTOop, 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 mpaBuia Juisi CHJIBI TOKA MPU MAapajuIebHOM COEAMHEHUU

ouew

PE3UCTOPOB.

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

11. OnpenienieHUe MOIIHOCTH  AJIEKTPUYECKOTO TOKa, BBIIEISEMON Ha
pe3ucTope.

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

13. Onpenenenue KIIJI narpeBarens.

14. MccnenoBanre MarHUTHOTO B3aMOZEHCTBUSA MMOCTOSIHHBIX MarHUTOB.

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

16. UccmenoBanne NEUCTBUS DJIEKTPUYECKOTO TOKA HA MAarHUTHYIO
CTPEJKY.

17. ONBITBI, JEMOHCTPUPYIOIIME 3aBHCHUMOCTb CHJIBI B3aUMOJEHCTBUS
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. 3mepenne KIIJI anmekTpoaBUraTeIbHOM yCTaHOBKHU.

21. ONBITEl 10 HMCCIAEAOBAHUIO SIBJEHUS 3JIEKTPOMArHUTHOW WHIYKIIMM:
WCCIIEIOBaHNE W3MEHECHMI 3HAYECHMS W HAIPABJICHUS WHIYKIMOHHOIO

TOKa.
9 KVIACC

Pasznen 8. Mexanuveckue siBJICHUS.

Mexanndeckoe aBwxeHue. MarepuanbHass Touka. Cucrema OTCYETA.
OTHOCHUTENIBHOCTE MEXaHUYECKOTO JBHKEHUsA. PaBHOMEpHOE MPSAMOJIMHEWHOE
newxeHue. HepaBHomepHoe mnpsmonmHeHOe  nBHkeHue. CpenHsas U
MTHOBEHHAsl CKOPOCTh TeJa MPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckopeHHOE TpsiMoiiMHEWHoe ABuxkeHue. CBoOOAHOE
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 TpeHUs: Cuila TPEHUS CKOJIbKEHUS,
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  TOYKU. AOCOMIOTHO  TBEPAOE  TEJO.
PaBHOBecuEe TBEPHOro Tena € 3aKPEIUIEHHON OChIO BpalleHUS. MOMEHT CHUJIBI.
LlenTp TsKECTH.

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

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

Hemoncmpayuu.

1. HaOmoneHne 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.

HccnenoBanne NprU3HaKOB PABHOYCKOPEHHOI'O JIBUKCHUS.

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 JACHCTBYIOIIEW 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 P HEYIIPYTOM B3aMMOJICHCTBHH.

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.

Jlabopamopuvie pabomel 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 YCKOPEHUS Tela IIPU PABHOYCKOPEHHOM JBHKEHUU I10
HAKJIOHHOU 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 BPEMEHU OJIMHAKOBBI.

ounkw



6. HMccnenoBanue 3aBUCHUMOCTH CHJIBI TPEHHUSI CKOJIBKEHHUS OT CHJIbI
HOPMAaJIbHOTO JaBJICHUS.
Omnpenenenne KodHPUITMEHTA TPEHUS CKOJIbKEHUS.
8. OmnpeneneHne KECTKOCTU MPYKUHBI.
9. OmnpeneneHue pabOThl CUJIBI TPEHUS TPU PABHOMEPHOM JBUKCHUU
TeJa 0 TOPU30HTAILHON MOBEPXHOCTH.
10. OnpeneneHue pabOThl CUJIBI YIOPYrOCTU TIpU MOABEME Tpy3a ¢
WCIO0JIb30BaHUEM HETOJIBHXKHOTO M TTOJIBUKHOTO OJIOKOB.

11. I3yueHue 3aKkOHa COXpaHEHUS YHEPTUH.

Paznen 9. Mexannueckne KoJjie0aHUs U BOJIHBI.

Konebarenbnoe paBwkeHne. OCHOBHBIC XapaKTEPUCTUKU KOJICOAHMI:
IIEpUOJ, YacToTa, aMmIUIMTyAa. MaTeMartu4ecKuid W NPYKUHHBIA MasTHUKH.
[IpeBparenue sHepruy Mpu KojaedaTeIbHOM JBUKCHHUH.

3aryxawmue kojebanus. BpiHyXaeHHble  koneOanus.  Pe3onHaHc.
Mexanuueckue BoyHbL. (CBOMCTBA MexaHWYECKUX BOJH. I[IpomonbHble WU
MONEpeYHble BOJIHBL. JlJIMHA BOJIHBI M CKOPOCTh €€ pacIpOCTPaHCHMUSI.
MexaHnnyeckue BOJIHBI B TBEPJIOM TeJI€, CEICMUYECKUE BOJIHBI.

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

Hemoncmpauyuu.

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

Hab6monenne konebanmii rpy3a Ha HUTH U Ha MIPY)KUHE.
HaGmroeHrie BIHYXICHHBIX KOJIEOAHUI U PE30HAHCA.
PacnpocTpanenue mpoaoJIbHBIX U TMTONEPEUYHBIX BOJIH (HA MOJCIIHN).
HaGroenre 3aBUCHMOCTH BBICOTHI 3ByKa OT 4aCTOTHI.
AKyCTHYECKHI PE3OHAHC.
./Iaéopamopubte pabomul u onvimel.
1. OmpeneneHue dYacTOTHl W Tiepuoja KojeOaHW MaTeMaTHYECKOTO
MasTHHKA.
2. Ompepenenre 4aCTOTHI U TIEPUOA KOJICOAaHUHN IPYKUHHOTO MasiTHUKA.
3. HccnemoBanue 3aBHCUMOCTH TEpHOJa KOJeOaHWUN IOJBEIICHHOTO K
HUTH TPpy3a OT JJIMHBI HUTH.
4. VccmenoBaHWe 3aBHCHMOCTH TEpUONA KOJIEOAHWW MPYKUHHOTO
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 MAaCChl Ipy3a U KECTKOCTHU MPYKUHBI.

7. W3Mmepenne ycKOpeHHs: CBOOOTHOTO TaICHMSI.

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

DJIEKTPOMAarHUTHOE TMOJ€. ODJIEKTPOMarHuTHble BOdHBL. — (CBOMCTBa
AJIEKTpOMArHuTHLIX BOJH. [llkama »sieKkTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3H.

DJeKTpoMarHuTHas npupoja ceera. CKkopocTh cBeTa. BonHOBBIE CBOMCTBA
CBETa.

Hemoncmpayuu.

1. CBOICTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBONCTBA CBETA.

Jlabopamopmuuvie pabomul u onvimel.

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

Pazgen 11. CBeroBble AIBJICHUS.

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
oTpakxeHue cBera. Vcrmonb30BaHME TMOJHOTO BHYTPEHHETO OTPAKEHUS B
ONTHYECKUX CBETOBOAAX.

Jlunza. Xon nyuwerr B JsmH3e. Ontuueckas cucrema ¢oToarrapara,
MUKpOCKONa M Tejeckomna. ['Ja3 kak onruyeckas cucTema. bian3opyKkocTh H
JAIBbHO30PKOCTb.

Paznoxxenne Oenoro ceera B crekTp. OmnbiTel HbtoToHa. Croxenue
CIIEKTPAJIbHBIX IBETOB. [{ncniepcus cBeTa.

Hemoncmpayuu.

1. IIpsMonuHelHOe paclpOCTPAHEHUE CBETA.

2. OTpakeHuEe CBETA.

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

[IpenomiieHue cBeTa.

OnTryecKkuid CBETOBOJ.

Xon nydeid B coOMparolieil TuH3e.

XoJI JIy4el B pacCEeUBAroOLIEH JIMH3E.

[Tonydyenne n3o00paxeHU ¢ 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. HccnenoBanue 3aBUCUMOCTH yrila OTPAKEHUsI CBETOBOrO Jiyda OT yrja

MaJICHUs.

2. M3yueHue xapaKkTepUCTUK U300paKEHUs IpeIMeTa B INIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCMMOCTH YIJia MPEIOMJIEHUSI CBETOBOrO Jy4ya OT

yrja najieHus Ha FPaHULE «BO31YX—CTEKIIO».

4. [lonyuenue n300pakeHU ¢ TOMOIIIBIO COOMPAIOLIEH JTUH3BI.

5. OmpezneneHue (QPOKYCHOTO  PACCTOSHMS W ONTHYECKOM  CHIIBI

cOOMparoIei JINH3HI.

6. OIBITHI IO PA3IOKEHUIO OEIOr0 CBETA B CIIEKTP.

7. ONBITHI O BOCTPUSATHIO 1IBETA MPEIMETOB MPU UX HAOIIOACHUU Yepes

[[BETOBbIC (DUIIBTPHIL.

Paznen 12. KBanToBbIe siBJICHUS.

OmnwiTel Pezepdopna u mutanerapHas mojenb aroma. Mojens aroma bopa.
Hcnyckanue u nornonieHye cBeta atomoM. KBaHThI. JIMHENYaThIe CIIEKTPBI.

PannoaktuBHOCTh. Aubda, Oera- u ramma-uznydeHus. CrpoeHue
aToMHOro  sgpa. HyknoHHas  Mozens  aromMHOro — snpa.  Msoromsl.
PanuoaktuBHbIe TpeBpaleHud. [lepuon momypacmaaa aTOMHBIX IEp.

SAnepHble peaknu. 3aKOHbI COXPAaHEHHUS 3apsI0BOIO U MacCOBOI'O YHCEI.
OHeprus cBsi3W aTOMHBIX sjep. CBs3b Macchl M 3Hepruu. Peakuuu cuHTe3a n
nenenus snep. crounmku sueprun ConHIa v 3BE3].

SlnepHas sHepreruka. JleMCTBUS pPaguOaKTUBHBIX W3JIyYEHUH Ha JKUBBIC
OpPraHHU3MBI.

LN R



Hemoncmpayuu.

CrexTpbl U3Ty4EeHHS U TTOTJIOMICHUS.
CrexTpsl pa3IMYHbIX Ta30B.

CnekTp Bomopoza.

Hab6monenue TpekoB B kamepe BuiibcoHa.
Pabota cuérynka HOHU3BUPYIOMNUX 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 gororpadusim).

3. M3mepenne paanoakTUBHOTO (OHA.

IToBTOPUTEILHO-0000IAKO NI MOTYJIb.

[ToBTOpUTENLHO-0000IIAIOLIN I MOZYJIb peIHa3HauYeH TUTSt
CHUCTeMAaTH3allud U O00OOILIEHUS MNPEIMETHOrO COACpXKaHUS U  OIbITa
NEeSTENbHOCTH, MPUOOPETEHHOTO MPU U3YYEHUU BCETrO Kypca (DU3MKH, a TaKxKe
JUISL TIOJITOTOBKM K OCHOBHOMY TOCYJAapCTBEHHOMY 9K3aMEHY IO (U3UKE IS
00y4Jaromuxcs, BBIOPaBIINX ITOT YY€OHBIN IPEIMET.

[Ipy wm3yyeHWH OaHHOTO MOJIYJSI PEaAM3YHOTCS W CUCTEMATHU3HPYIOTCS
BUJbI JICSITEIBHOCTH, HA OCHOBE KOTOPBIX OOecleunBaeTcsi JOCTUXKEHUE
MPEAMETHBIX M METAlpeIMETHBIX IUJIAHUPYEMBIX PE3YyJIbTaTOB 0O0y4YeHUS,
dbopMuUpyeTCsl eCTECTBEHHOHAYYHAsl TPaMOTHOCTh: OCBOCHHE HAyYHBIX METO/IOB
UCCJICIOBAHUS SIBJICHUM TPUPOJIBI U TEXHUKU, OBJIAJICHUE YMEHUSMU OOBSICHATH
dbu3nYecKkue SBJICHUS, MPUMEHS MOJyYCHHBIC 3HAHUS, pellaTh 3aJladd, B TOM
YHUCJIE KAY€CTBEHHBIE U IKCIIEPUMEHTAIbHBIE.

[IpyHUMOMANBHO  AEATENBHOCTHBIM  XapakTep  JIaHHOrO  paszziena
peayin3yercs 3a CU€T TOro, YTO OOYYAIOIIMECS BBIOIHSAIOT 3a/IaHMs], B KOTOPBIX
UM TIpeJjiaraercs:

Ha OCHOBE TMOJIYYCHHBIX 3HAHUN pacmo3HaBaTh M HAYYHO OOBSICHATH
dbu3YecKUe SIBJICHUS B OKPYKaIOIIEH MTPUPO/JIC U MOBCEIHEBHOM KU3HU;

UCIOJIb30BaTh HAy4YHBIE METOJbI MCCIEAOBaHUS (PU3NUYECKHUX SIBICHUU, B
TOM YUCJIE JJI POBEPKU TMIOTE3 U MOJYYEHUSI TEOPETUUECKUX BHIBOJIOB;

OOBSACHATH HayYHbIE OCHOBBI HaWOOJIE€ BaXKHBIX JOCTHUKEHUU COBPEMEHHBIX
TEXHOJIOTUM, HANpUMEp, MPAKTUYECKOIO  HCIOJIb30BAaHUSA  PaA3JIMUYHBIX
VMCTOYHHUKOB SHEPrUHM HAa OCHOBE 3aKOHA IMPEBPAILECHHS U COXPAHEHMS BCEX
M3BECTHBIX BUJIOB DHEPIUHU.

aukwnNPE



HJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMDBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30OBAHMUSA

N3yyenne @Qu3nkd Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
HaIpaBJICHO Ha JOCTWIXKEHHE JMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX
o0pa3oBaTeIbHBIX PE3YJILTATOB.

B pesynprate wu3ydyeHuss (U3MKM Ha YPOBHE OCHOBHOIO OOIIETO
oOpazoBaHusi 'y oOyyaromierocss Oyayr coOpMHUpOBaHBI  CIIEAYIOLINE
JMYHOCTHBIEC PE3YyJIbTATHI B YACTHU:

e 1) mMaTpuMOTH4YECKOr0 BOCIIMTAHUS:

e — TIPOSIBJICHWE WHTEpPEcCa K HCTOPUU UM COBPEMEHHOMY COCTOSHHIO
pOCCHIICKOI (pr3nUecKol HayKH;

e — LIEHHOCTHOE OTHOIIEHUE K TOCTHKEHUSM POCCUUCKUX YUEHBIX -(DU3UKOB;

e 2) rpaKIaHCKOro v JyXOBHO-HPABCTBEHHOI 0 BOCIIMTAHMSA:

e — TOTOBHOCTh K AaKTUBHOMY YyYacCTHIO B OOCYXICHHH OOIIECTBEHHO
3HAYUMBIX W OTUYECKUX TMpOoOJeM, CBS3aHHBIX C MPAKTUYECKUM
NPUMEHEHUEM JOCTHKEHUN (PU3UKH;

e — OCO3HAaHHE BAXKHOCTH MOPAIbHO-3THUUYECKUX MPUHIIUIOB B JEITEIBHOCTH
Y4EHOTIO;

e 3)3CTEeTHYECKOr0 BOCIIUTAHUSA:

e — BOCIPHSITHUE CTETUUYECKUX KaueCTB (PU3NUECKON HAYKU: €€ TApMOHUYHOTO
MOCTPOEHHUSI, CTPOIOCTH, TOYHOCTH, JJAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI' 0 MO3HAHUSA:

e — OCO3HaHUE IIEHHOCTH (PU3NYECKOM HAYKH KaK MOIIHOTO HWHCTPYMEHTA
IIO3HaHUSI ~ MHUpa, OCHOBBI  PA3BUTHS  TEXHOJIOTMW,  BaKHEUIIEH
COCTABJISIIOLIEN KYJIbTYpHI;

e — Pa3BUTHE HAYYHOU JHOOO3HATEIHLHOCTH, UHTEpPECA K HMCCIEA0BATEIbCKOU

NEATENBHOCTH,

e 5) (¢opMmupoBaHusi KYyJAbTYPbl 310PpOBbS U 3MOLMOHAJIBLHOI O
OJIaromosyums:

e — OCO3HAHHME ILIEHHOCTH Oe30macHoro ooOpasza >XHM3HH B COBPEMEHHOM

TEXHOJIOTUYECKOM MHUpPE, BaXKHOCTU MpPaBUJ OE30MACHOTO MOBEJACHHUS Ha
TPAHCIIOPTE, HA JOPOrax, C ANEKTPUUECKUM M TEIUIOBBIM 00OPYJI0BaHUEM B
JOMAILHUX YCJIOBUSIX;

e — chOpMUPOBAHHOCTh HABBIKA pEQICKCHH, NMPU3HAHUE CBOETO IMpaBa Ha
OLIMOKY M TaKOT0 K€ IIpaBa y ApYyroro 4eioBeKa;

e 6) TPYAOBOro BOCIINTAHUS:

e — AKTUMBHOE y4YacTHE B PELICHUM MPAKTUYECKUX 3aJay (B paMKax CEMbH,
00pa30BaTeNbHOW OpraHu3ali, Topoja, Kpas) TEXHOJIOTMYECKOH WU
COLMATIbHON HaNpaBlI€HHOCTH, TPEOYIOMKUX B TOM YHUCIE U (PU3HUECKUX
3HAHMI;

e — MHTEpEC K MPaKTUYECKOMY U3YUEHHUIO Npodeccuii, CBA3aHHBIX ¢ (UBNKOM;

e 7)3KOJIOrM4€CKOro BOCIIUTAHMS

e — OpHUEHTAIUS Ha NMPUMEHEHUE (PU3UUYECKUX 3HAHWM JJI pEelIeHUs 3a/1ay B
o0acTu OKpy»XKarollel cpenbl, IUIAHUPOBAaHUS MOCTYNKOB M OLEHKU HX
BO3MOYKHBIX MOCJIECTBUM JUIs1 OKPYXKAIOIIEN CPENbL;

e — OCO3HAaHME I100ATBHOrO XapaKTepa SKOJOTMYECKUX MPOOJIeM U MyTEed X
peLlIeHNs;

e §8) ajanTauMu K U3MEHAKIIMMCH YCJIOBHUAM COLUAJIBHOU M NPUPOAHOMH
cpeabl:



— HOTpC6HOCTB BO BBaHMOHCﬁCTBHH IIpHU BBIITOJHCHHUHA I/ICCHCI[OBaHI/Iﬁ 151
ITPOCKTOB (1)I/I3PI‘-I€CKOﬁ HaIlpaBJICHHOCTH, OTKPBLITOCTH OIIBITY W 3HAHUAM

JPYTHX;

e — TIOBBIIICHUE YPOBHS CBOEW KOMIIETEHTHOCTH Yepe3 NPaKTHYECKYIO
NEeSATEeNILHOCTD;

e — TMOTPeOHOCTH B (HOPMUPOBAHMHM HOBBIX 3HAHUM, B TOM YHUCJIE
dbopMynupoBaTh UJEH, TMOHATHS, TUNOTE3bl O (PU3MUecKux OOBEKTaxX u
SIBJICHUSIX;

e — oOco3HaHUE NePUIMTOB COOCTBEHHBIX 3HAHMM W KOMIIETEHTHOCTEH B
o0nacTu (PU3UKHU;

e — IUIAHUPOBAHHUE CBOEr0 Pa3BUTHUS B MPUOOPETEHUU HOBBIX (U3UUECKUX
3HAHMU;

e — CTPEMJICHME AaHAIM3UPOBATH W BBIIBIATH B3aUMOCBSA3U MPUPOIBL,
oOlIecTBa U DKOHOMHMKH, B TOM YHUCJE C HCIOJIb30BAaHUEM (PU3UYECKHUX
3HAHUM;

e — OLEHKAa CBOMX JCUCTBUWA C Y4ETOM BIIMSIHUS HA OKPYKAIOLIYIO CpEAdy,

BO3MOYKHBIX I'JI0O0AJIbHBIX ITOCIIEACTBUI.
METAIIPEAMETHBIE PE3YJIbTATDBI

B pesynbraTte oCBOCHHs MpPOrpaMMmbl MO (U3HKE Ha YPOBHE OCHOBHOT'O
obOmiero  obpa3oBanuss y  oOywatomerocs  Oyayr  cOpMHUPOBaHBI
MeTanpeaMeTHbIe pe3yJbTaThl, BKJTIOYAFOIIIHE TIO3HaBaTEeJIbHBIC
YHUBEpCAIbHBIC YYeOHBbIC JCHCTBHS, KOMMYHHUKATHBHBIC YHHBEpPCAJIbHBIC
y4eOHbIE IeHCTBUS, PETYIATUBHBIC YHUBEPCATbHBIC YUCOHBIC ACHCTBHS.

IlosHaBaTe/ibHbIC YHUBEPCAJIbHbIC YUeOHbIE 1eHCTBUSA

ba3oBble Joruueckue AeMcTBUA:

e BBIBIITh W XapaKTEPH30BaTh CYIIECTBCHHBIC IPH3HAKH OOBEKTOB
(siBIEHUI);

e YCTaHaBJIMBATh CYIICCTBEHHBIM MPHU3HAK KiIacCU(DUKAIIMN, OCHOBAHUS
J1s1 0000IIEHUS U CPAaBHEHUS;

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

e BBIABIISITh MPUYUHHO-CIICACTBEHHBIC CBSI3U MPU M3YyYECHUU (HU3MUECKUX
SBIICHUA W TIPOIECCOB, JelaTh BBIBOJALI C  HCIOJb30BAaHUEM
JNEAYKTUBHBIX U MHIYKTUBHBIX YMO3aKJIIOUEHHUH, BBIIBUTAaTh TUIIOTE3bI
0 B3aMMOCBSI3SIX (PU3UYECKUX BEIMYNH,

e CaMOCTOSITENILHO BBIOMpATh CHOCOO peuieHHs ydeOHOW (u3nueckoi
3aja4¥ (CpaBHEHHE HECKOJIbKUX BAPUAHTOB PEIICHHUsI, BRLIOOp Hanbosee
MOJIXOIAIIETO C YIETOM CaMOCTOSTEIILHO BBIICIICHHBIX KPUTCPHUEB).

Bba3oBble ucciienoBarejbCKue AeiCTBUA:

e HUCIONB30BaTh BOMPOCHl KaK  HCCIENOBATEIbCKUM  HMHCTPYMEHT
MO3HAHUS;

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

e OICHWBATh HAa MPUMEHHMOCTh U JOCTOBEPHOCTh HWH(OpPMAIIHIO,
MOJIYYCHHYIO B XOJI€ UCCIICTOBAHUS WIIH SKCIIEPUMEHTA,



CaMOCTOSITEIbHO  (popMynupoBaTh 000OIIEHHWS W BBIBOJABI IO
pe3ysbTaTaM MpOBEAEHHOTO HAOIIOEHUS, ONbITA, UCCIIEIOBAHUS;
MPOrHO3UPOBATh BO3MOXKHOE JaybHEWIee pa3BUTHE (UBHUECKUX
MPOIIECCOB, a TAKXKE BBIIBUTATh MPEINOIOXKEHUS 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 3aJaud HECIIOKHBIMU
cXeMaMHu, IMarpaMMaMy, HTHOU rpadukoi U ©X KOMOMHALIUSAMHU.

KoMMyHHKAaTHBHBIC YHUBEPCAIbHbIC Y4eOHbIE 1eiiCTBUA:

B X0JIe OOCYXKJI€HUsI Y4EOHOr0 MaTepuaa, pe3yiabTaToB J1abopaTOPHBIX
paboOT M MPOEKTOB 3a7aBaTh BOMPOCHI IO CYIIECTBY OOCYXAaeMoi
TeMbl U BBICKA3bIBATh WJECH, HAIECJICHHbIE HAa PEIICHHE 3aJa4u U
NoJiJIep KaHKe 0JarokKenareIbHOCTH OOIICHMUS;

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

BBIpaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTaX;
NyOJIMYHO TMPEACTABIATh PE3YJIbTAaThl BBHIMOJHEHHOTO (PU3NYECKOTO
OMbITa (AKCIIEPUMEHTA, UCCIIEAOBAHUSI, IIPOEKTA);

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

MPUHUMATh 1I€JIM COBMECTHOM JEATEIbHOCTH, OpPraHU30BbIBAThH
JNEUCTBUA TO0 €€ JOCTIXKCHHIO: PACTIPENesITh 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;

OILICHMBATh KAYECTBO CBOETO BKJa/a B OOMIUN MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSITENIbHO CPOPMYIIUPOBAHHBIM YYACTHUKAMU B3aUMOJICHCTBUS.

PeI‘yJISITl/IBHbIe YHUBEPCAJIbHBIC yqeﬁﬂble HeﬁCTBHﬂ

CaMoopraHmaunﬂ:

BBISIBJIAITH NPOOJIEMbl B  JKM3HEHHBIX M  YYEOHBIX CHUTYyalMsX,
TpeOYIOIHUX 7S pelieHUs] PU3NYECKUX 3HAHU;

OPUEHTUPOBATHCS B PA3IUYHBIX MOAXOAAX MPUHATUSA pEUICHUI
(MHAMBUAYAIbHOE, MPUHATHE PEUICHUS B TPYIMIE, NPUHATUE PEUICHUI
TPYIIIOit);

CaMOCTOSITEJIbHO COCTABJIATh AITOPUTM pEIICHHs] (PU3HUECKON 3aayu
WIM TUIAaHa MCCIEAOBAHMUS C YU4ETOM HMEIOIIMXCS PECYpCOB U
COOCTBEHHBIX  BO3MOXKHOCTEH, apryMeHTHUpOBaTh  IpeasiaraeMble
BAPUAHTHI PELIECHUN;

JIeNaTh BHIOOp U OpaTh OTBETCTBEHHOCTH 32 PEILICHHUE.

CaMOKOHTp 0J1b, AMOIUOHAJIbHbIN HHTEJIEKT:



JaBaTh aJCKBATHYIO OIICHKY CHUTyallil W TMpearaTh IUlaH ¢
W3MCHCHUS;

OOBSCHATh TMPUYUHBI JOCTHXKEHUS (HEAOCTUKEHHUS) PE3YJIbTaTOB
NeATEIHbHOCTH, aBaTh OIICHKY MPUOOPETEHHOMY OITBITY;

BHOCHUTH KOPPEKTHUBHI B JIEATCILHOCTH (B TOM YHCIIC B XO/ BBITIOJHEHUS
(GU3MYECKOr0 MCCIICIOBAHUS WJIM TPOEKTAa) HA OCHOBE HOBBIX
OOCTOSITENICTB, M3MCHHBIIMXCS CUTYAIlMi, YCTAaHOBJICHHBIX OINHUOOK,
BO3HUKIIIAX TPYIHOCTEH;

OILICHUBATh COOTBETCTBUE PE3YJIbTATA 1IN U YCIOBUSIM;

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

NpU3HABATh CBOE MPaBO HA OMIMOKY MPH PeUmieHUH (HU3UUECKUX 33734
WIH B YTBEPXKICHUAX 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 MOHATHUS: (U3MYECKUE M XHMHUYECKHE SIBJICHHUS,
HaOJII0/ICHNUE, DKCIIEPUMEHT, MOJEIb, TUIIOTE3a, €AMHULIBI (DU3NIECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHbie COCTOSHUSA BellecTBa (TBEPAOE,
KHUIKOE, Tra3000pa3HOE), MEXaHHYECKOe JBIKEHHE (PaBHOMEPHOE,
HEPABHOMEPHOE, MPSMOJIMHENHOE), TPAEKTOPHs, PaBHOACHCTBYOIIAsA
cwia, gaedopmarus  (ympyras, —IUIAaCTHYECKas), HEBECOMOCTb,
COOOIIIAOIINUECS COCYIbI;

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

pacrmo3HaBaTh MPOSBJICHUE W3YYCHHBIX (U3NUECKUX SBICHUA B
OKpY)KarolieM MHpe, B TOM uuciie (U3NYECKUE SIBICHUS B IPUPOJE:
MPUMEPHI ABUKEHUS C PA3IMYHBIMU CKOPOCTSIMU B KMBOW M HEXKUBOU
NpUpoJe, ACHUCTBUE CUJIBI TPEHUS B MNPUPOAEC U TEXHUKE, BIUSHUE
aTMoc(epHOro JaBJI€HUs HA KUBOM OpraHu3M, IIaBaHUE pbIO, pblyaru
B TeJie 4YeJOBEKa, MPU 3TOM MEPEBOJUTH MPAKTUUYECKYIO 3aJady B
y4e0HYI0, BBIJICIATH CYIIECTBEHHBIC CBOMCTBA (MTPU3HAKH) (DU3MUECKIX
SIBIICHU;

ONMUCHIBATh M3YYEHHBIE CBOMCTBA Tel U (PUIUYECKUE SBJICHUA,
UCTIONB3Yysl (Pu3MuecKkue BeIMYMHBI (Macca, O00BEM, TIJIOTHOCTH
BEILIECTBA, BPEMS, ITyTh, CKOPOCTh, CPEIHSSI CKOPOCTh, CHJIA YIIPYTOCTH,
cuja TSDKECTH, BeC Teja, Cuiia TpPEHUsl, JaBjieHue (TBEPAOro Tea,
KUJKOCTHU, Ta3a), BBITAIKWBAIONIAs CWUJIa, MEXaHUueckas pabora,
MOIIIHOCTh, IIJIEYO CUJIBI, MOMEHT CHJIbI, KOA(DPHUIIMEHT IMOJIE3HOTO
JEUCTBUSI MEXAaHU3MOB, KUHETHYECKAs Y MOTEHIMAJIbHAS SHEPrus), pu
OMKUCAHUW TPABUJIBHO TPAKTOBATh (PU3MUECKUN CMBICI UCIIOJIb3YEMbIX
BEJIMYMH, WX OOO3HAYCHUS W €IUHUIBI (U3NUECKUX BEJIMYHH,



HaXOAUTh (OPMYJIbI, CBA3BIBAIOIINE TAHHYIO (DU3UUECKYIO BEIMUYUHY C
JPYrUMHU BEIUYMHAMH, CTPOUTh TPAPUKUA HM3YHYEHHBIX 3aBUCHUMOCTEU
(bu3nYECKUX BEIUYUNH;

XapaKTepu30BaTh CBOMCTBA TeJ, (DU3MUYECKUE SIBICHHUS W MPOLIECCHI,
UCIIOJIb3ys TpaBujia CIIOKEHUS CHI (BAOJIb OJHOM MpAMOM), 3aKOH
I'yka, 3axoH Ilackans, 3akoH Apxumena, MpaBUIO PAaBHOBECHS pbluara
(Ob;moka), «30710TOE€ MPaBUJIO» MEXAaHUKH, 3aKOH  COXPaHEHUs
MEXaHUYECKOW PHEPruu, IPHU 3TOM JaBaTh CIOBECHYIO (DOPMYIHUPOBKY
3aKOHA U 3alMChIBATh €r0 MATEMATUUYECKOE BBIPAXKECHHUE;

OOBSACHATH (DU3MUECKUE SIBICHMS, MPOLIECCHl U CBOWCTBA TEJ, B TOM
yyucie M B KOHTEKCT€ CHUTyallud MPAaKTUKOOPHUEHTHPOBAHHOIO
XapakTepa: BbIIBISATh NPUYMHHO-CIEICTBEHHBIE CBSI3U, CTPOUTH
o0BbsICHEHHE U3 1—2 JIOTMYECKHX IIaroB ¢ OMopoi Ha 1—2 HU3ydEeHHBIX
CBOWcTBa  (M3MYECKUX  SABJIEHUHM, (PU3MUECKMX  3aKOHa WU
3aKOHOMEPHOCTH;

pewaTh pacuéTHele 3agaud B 1—2 JEHCTBUS, UCHOJb3Ys 3aKOHBI U
(dopMmyIibl, CBsI3bIBatONINE (PU3NYECKUE BEIMUYMHBI: HA OCHOBE aHaIM3a
yCIIOBUSA  33Ja4d  3alUCBhIBaTh KpPAaTKOE yCIOBUE, IOJCTaBIAThH
¢uznyeckue BeIUUYUHBI B (JOPMYJIBI U MPOBOAUTH PACUETHI, HAXOAUTH
CIPAaBOYHBIE JIaHHbIE, HEOOXOJUMBIE Ul PELICHUs 3a]ad, OLCHUBATh
PEATMCTUYHOCTD MOTYYEHHON (PU3HYECKON BEIMYUHBI;

pacrio3HaBaTh NpPOOJIEMbI, KOTOpPbIE MOXKHO PEUIUTh IPH [OMOIIU
¢u3NYeCKuX METOAOB, B ONHCAaHMM KCCIEIOBAaHUS  BBIACIATH
MIPOBEPAEMOE MPENOIOKECHUE (rumoresy), paznuyaTh u
MHTEPIPETUPOBATH MOJYYEHHBIA pe3yJbTaT, HaXOAUTh OLIMOKU B X0OJ€
OIIBITA, JI€JIaTh BBIBOJBI 110 €r0 pe3yibTaram;

INPOBOAUTH ONBITHl MO HAOMIONCHUIO (PU3NYECKUX SBICHUN WU
Gu3MYeCKMX  CBOWCTB  TEI: dbopMynHpoBaTH  MPOBEPSIEMBIC
OPEINONIOKEHUs,  COOMpaTh  YCTAaHOBKY U3  IPEIOKEHHOI'O
000pyI0BaHMsl, 3aITUCHIBATh XOJ OIbITa U (POPMYIHPOBATH BHIBOIBI;
BBINIOJIHATE MPSMBIE M3MEPEHUs PAcCTOSHUS, BPEMEHM, MAacChl Telna,
00bEMa, CHUJIBI U TEMIIEPATypbl C HCIOJIb30BAHWEM aHAJIOrOBBIX H
nu(dpoBBIX MPUOOPOB, 3aAMKUCHIBATH IMOKA3aHUS MPUOOPOB € YUETOM
3a7]aHHON aOCONIFOTHOM MOTPEITHOCTH U3MEPEHHUI;

MPOBOJUTH MCCIEIOBAaHUE 3aBUCUMOCTH OJHOM (hU3MUECKO BETUIMHBI
OT JIpYroi ¢ UCHOJIb30BAaHUEM IPSIMbBIX U3MEPEHUN (3aBUCUMOCTH IIYTH
PaBHOMEPHO JBMXKYLIETOCS TeJIa OT BPEMEHU JBM)KCHHS TeJa, CUJIbI
TPEHUS CKOJIbKEHUS OT BeEca Teja, KauecTBa 00OpadOTKU MOBEPXHOCTEN
TE1 W HE3aBHUCUMOCTH CWJIBI TPEHMsI OT IUJIOIIAJU COIPUKOCHOBEHUS
T€J, CHJIbI YIIPYTOCTU OT YAJMHEHUS NPYKUHbBI, BHITAJKUBAIOIIEH CHIIbI
OT 00BbEMa MOTPY>KEHHOW YacTU Tella U OT IJIOTHOCTH >KUAKOCTH, €€
HE3aBUCUMOCTH OT IUIOTHOCTH Tela, OT INIyOWHBI, Ha KOTOPYIO
MOTPYKEHO TEJNO, YCIOBUI IJTAaBaHUA TeJl, YCIIOBUW paBHOBECHS pbluara
1 OJIOKOB), y4acTBOBaTh B IUIAHUPOBAHMM Y4YEOHOTO HCCIIEOBaHUA,
coOMpaTh  YCTAaHOBKY W  BBINOJHATH  WM3MEPEHUs,  CIenys
NPENJIO)KEHHOMY TJIaHy, (PUKCUpPOBaTh pE3yJbTaThl MOJY4YEHHOU
3aBHCHUMOCTU (PM3MUYECKUX BEIMYMH B BUJAE MPEMAJIOKEHHBIX TaOJIHUI] U
rpauKOB, IeJaTh BBIBO/BI M0 Pe3yJbTaTaM UCCIIEeI0BaHUS;

MPOBOAUTH KOCBEHHbBIE M3MEPEHHS (DU3MUECKUX BEIMYMUH (IUIOTHOCTh
BELIECTBA XUIKOCTH M TBEPAOrO Tea, CUJIA TPEHUS CKOJIbKEHUS,
JABJICHUE BO3AYyXa, BBITAIKUBAIOIIAS CWIa, JEWCTBYIOIAs Ha
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NOTPYXEHHOE B KUAKOCTH TeN0, KOA(D(UIIMEHT MOJIE3HOTO IEHCTBUS
IPOCTBIX MEXaHW3MOB), CIEAys TMPENJIOKCHHOW HHCTPYKIMH: TIpU
BBINOJIHEHUN U3MEPEHUN COOMpPATh HKCIEPUMEHTAIBHYIO YCTAaHOBKY U
BBIUUCIISITh 3HAUEHNE UCKOMOW BEIMYWHBI,

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

yKa3bIBaTh MPUHIUIIBI AEUCTBUS TPUOOPOB U TEXHUUECKUX YCTPOUCTB:
BEChI, TEPMOMETP, AMHAMOMETp, COOOIIAIOIIHecs: COCYAbI, Oapomerp,
pbI4ar, MOJABHIKHBIN 1 HEIIOABIKHBII OJIOK, HAKIIOHHAS INIOCKOCTB;
XapaKTepU30BaTh MPHUHIUMBI JICHCTBUS H3y4ECHHBIX an6opOB "
TEXHUYECKUX YCTPOWCTB C OMOPOW HAa WX OMHUCAHWs (B TOM YHUCIE:
HNOJUINITHUKY, YCTPONCTBO BOJONPOBOJA, THUIPABIMYECKUN TMpecc,
MaHOMETp, BBICOTOMEp, MOPIIHEBOM HACOC, apeoMETp), HCMOIb3Ys
3HaHMSI O CBOWCTBaX (PU3MYECKUX SBJICHUM U HEOOXOJAUMbBIE
¢busnyeckue 3aK0Hbl U 3aKOHOMEPHOCTH;

NPUBOJIUTE TpuUMeEpbl (HAXOAUTh HH(OpPMAIUMIO O MpUMeEpax)
MPAKTUYECKOTO MCMOIb30BaHUS (PU3NYECKUX 3HAHUN B MOBCEIHEBHON
YKU3HH JIJIs oOecriedeHnsi 0€30MacHOCTH MPU OO0paIieHuu ¢ mpubdopamMu
U TEXHUYECKUMH YCTPOUCTBAMU, COXPAHEHHUS 3/I0POBbSI U COOTIOICHUS
HOPM SKOJIOTHYECKOT0 TTOBEICHUS B OKPYXKAIOIIEH Cpelie;
OCYIIECTBJIATh OTOOp HMCTOYHUKOB HH(popMauun 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 3aJaHUM  Hay4yHO-
MOMYJIAPHYIO JUTEpaTypy (U3MUECKOTO COACpKAHMS, CIPaBOYHBIC
MaTepuanbl, pecypchl cetu  MHTepHer, BiaAeTb npuéMamu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus MH(OpMALMU U3 OIHOM
3HAKOBOW CHUCTEMBI B IPYT'YIO;

CO3/1aBaTh COOCTBEHHbIE KpaTKHWE MUCbMEHHBIE U YCTHBIE COOOIIECHHUS
Ha OCHOBE 2—3 MCTOYHUKOB MH(pOPMAIUU (PU3NUECKOTO COACPKAHUS, B
TOM dYHCIEe MYOJUYHO JeNaTh KpaTKHhe COOOIICHHS O pe3yiabTaTax
OPOEKTOB WM Y4eOHBIX HCCIEIOBAHMWM, TPU O3TOM TPaMOTHO
UCIOJb30BaTh HW3YYCHHBIN MOHATHMHBINA ammapar Kypca (HU3HKH,
COIPOBOKJATh BBICTYIJIEHUE MTPE3EHTALIUEH;

IPU BBIMOJIHEHWN yYEOHBIX MPOEKTOB U MCCIEIOBAHUN PACIpEAesiTh
00513aHHOCTU B TPYIIE B COOTBETCTBUU C MOCTABICHHBIMU 33Ja4aMH,
CIIEIUTh 3a BBINOJHEHUEM IUIaHA JIEWCTBHUM, aJeKBAaTHO OILICHUBATh
COOCTBEHHBI BKJaJA B JCATECIbHOCTb TPYMNBl, BBICTPAUBATh
KOMMYHUKATUBHOE B3aUMO/ICUCTBUE, YIUTHIBAasE MHEHUE OKPYKAIOIIHX.
KOHI[y OOy4yeHHs B 8 Kjacce IpeIMETHBIE pe3yibTaThl Ha 0a30BOM

YPOBHE JOJKHBI OTPAXKaTh CHOPMUPOBAHHOCTD Y OO YyUYAIOIIUXCS YMEHUIA:

WCIIONB30BAaTh IMOHATHS: Macca W pa3sMepbl MOJIEKYJ, TEIUIOBOE
JBUKCHHE aTOMOB M MOJIEKYJ, arperarHble COCTOSHUS BEIIECTBA,
KpUCTAJUTMYECKUE U aMOp(HBIE Tella, HACHIIEHHBIA U HEHACHIICHHBIN
Map, BIAXHOCTb BO3AyXa, TEMIIEpaTypa, BHYTPEHHSS OSHEPIHUS,
TEIUIOBOM  JIBUTaTelb,  JJIEMEHTAPHBIM  DJIEKTPUYECKUU  3apsn,
AJIEKTPUYECKOE TI0JI€, NPOBOAHUKKA W AUDRJIEKTPUKH, MOCTOSHHBIN
AJIEKTPUYECKUIN TOK, MArHUTHOE TIOJIE;



pa3nuyath sBJIEHUs (TEIJIOBOE pAaCIIMPEHUE U CKATUE, TEIIoNepeaaya,
TEIJIOBOE  pPAaBHOBECHE, CMAauyMBaHWE, KalWUISIPHbIE  SBJICHHUS,
UCIIapeHHUE, KOHJICHCaIus, IIJIaBJICHUE, KpUCTaUIN3aLus
(oTBEepaEBaHUE), KUIIEHUE, Teruionepenaya  (TEIONPOBOAHOCTb,
KOHBEKIIMS, U3TyUYCHHE), ICKTpU3AIlUs 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 OIIBITOB, JAEMOHCTPUPYIOLIUX
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,
KpUCTAJUIbl B Tpupoae, uznydeHue CoiHLa, 3aMep3aHuE BOJIOEMOB,
MOpckue Opu3bl, oOpa3oBaHWE pOCHI, TymaHa, WHEs, CHera,
ANIEKTPUUYECKHE SABJIEHUS B aTMocdepe, dJIEKTPUUYECTBO IKUBBIX
OPraHM3MOB, MAarHuUTHOE Tojie 3eMiM, JApedd TMOJICOoB, POJb
MarHuTHOrO TOJIA IS JKM3HU Ha 3eMJie, MOJSPHOE CUSHUE, IPU 3TOM
MEPEeBOJIUTh  NPAKTUYECKYI0  3aJadyy B  yueOHYIO,  BBIACIATH
CYILIECTBEHHbIE CBOMCTBA (MpU3HAKHN) (DU3UUECKUX SBIICHU;
ONKCHIBaTh M3YYECHHbIE CBOMCTBA TeN U (U3UYECKUE SIBICHUS,
UCHONB3ysl  (U3MYECKUE BEIMYMHBI  (TEeMIleparypa, BHYTPEHHSS
DHEPrus, KOJIMYECTBO TEIUIOTHI, YAEIbHAas TEIUIOEMKOCTH BEILECTBA,
ylelbHas TEIUIOTa IUIABJICHUS, yIelbHAas TEIUIOTa MapooOpa3oBaHUs,
yaedabHas TEIUIoTa CrOpaHMsl TOIUIMBA, KOI(PPUIMEHT MOJE3HOTO
JEUCTBUS TEIJIOBOM MAIIMHBI, OTHOCUTENbHAs BJIAKHOCTh BO3]yXa,
ANEKTPUYECKUI 3apsij, Cuila TOKa, DJIEKTPUYECKOEe HampsiKeHHE,
COIIPOTHUBIICHHE TPOBOJHMKA, YJEIBHOE COINPOTUBJICHUE BEILIECTBA,
padoTa U MOILHOCTbH AJIEKTPHUUECKOI0 TOKA), IPH ONMHMCAHUU MPABUIBHO
TPaKTOBATh (PU3NYECKUN CMBICIT UCIOIB3YEMBIX BETUYNH, 0003HAYEHUS
U €IUHUIBI GU3NYECKUX BEIUYUH, HAXOAUTH (YOPMYJIBI, CBS3BIBAIOIINE
JNaHHYI0 (U3MYECKYH0 BEIMYMHY C IPYTMMHU BEJIUYMHAMH, CTPOMTH
rpaduKu U3y4eHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIIUYNH;
XapaKTepU30BaTh CBOWCTBA TN, (PU3NUYECKUE SIBICHHUS U IPOLECCHI,
HCIIOJIb3Ys OCHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOpUH
CTpOEHHMS  BEUIECTBA, NPHUHIMI  CYNEepHo3ulMu  mojed  (Ha
KAuEeCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUus 3apsana, 3akoH Oma s
ydacTka 1enu, 3akoH Jxkoyns—JIeHna, 3aK0H COXpaHEeHHsI SHEPTUH, TPH
ATOM JaBaTh CJIIOBECHYIO (POPMYIHMPOBKY 3aKOHa M 3alHChIBATH €r0
MaTeMaTUYeCKOE BbIPAKECHUE;

OOBSICHATh (PU3UYECKUE TMPOLIECCHl U CBOWCTBA TeJN, B TOM YHUCIE U B
KOHTEKCT€  CUTyallMii  NPakKTUKOOPHEHTHPOBAHHOIO  XapakTepa:
BBISIBJIATH IPUYMHHOCIIEICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2
JIOTUYECKHUX I11aroB ¢ OMOpPOoi Ha 1—2 U3y4EeHHBIX CBOMCTBA (PU3UUECKUX
SBJICHUH, (PU3NUECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

pemath pacu€THbhIE 3a7auu B 2—3 JEUCTBUSA, HCMOJIb3YS 3aKOHBI H
dhopmyiibl, cBs3bIBatole (U3MYECKUE BEMYMHBI: HA OCHOBE aHAIM3a
YCIIOBHS 3aJja4M 3alMChIBaTh KPATKOE YCIIOBUE, BBIABISATH HEAOCTATOK
JAHHBIX IS pElIeHHs] 3aJadyd, BBIOMpPAaTh 3aKOHbI U  (POpPMYyIIbI,
HEOOXOMMbIE Ui €€ pelieHusi, MPOBOAUTH PACUETHI U CPAaBHUBATH



NOy4YeHHOE 3Ha4YeHHEe (PU3UYECKOW BEIMYMHBI C HM3BECTHBIMHU
JTAaHHBIMU;

pacro3HaBaTh NpPOOJIEMbI, KOTOpPbIE MOXKHO PEUIUTh IPH [OMOIIU
(bU3NYECKUX METOOB, MCIIONB3Ysl OMHCAHUE MCCIEIOBAHUS, BBIICISAThH
npoBepsieMOe TPEANONOKEHHE, OIEHUBATh MPABHILHOCTh MOPSAKA
IIPOBECHUS UCCIIEI0BaHUS, 1€TaTh BHIBO/IbI;

OPOBOJIUTH OMNBITHI MO HAOMIOACHUIO (PU3MYECKUX SBICHUW WU
bu3nyecKux CBOWCTB Ted (KamWUIAPHBIC SBJICHHS, 3aBHCHUMOCTH
JIaBJICHUSI BO3JlyXa OT €ro oobéMa, TeMIeparypbl, CKOPOCTH Mpolecca
OCTBIBAaHHUS W HArpeBaHWs TPU H3ITy4YEHUH OT IIBETa H3ITydaromlen
(morsjomaroie) MOBEPXHOCTH, CKOPOCTh HCIApEeHUsT BOABI OT
TEMIEPaTyphl KUIKOCTH M IUIOMAAN €€ TMOBEPXHOCTH, JIEKTPU3aLUs
TEl W B3aUMOJEHUCTBUE JJIEKTPUUYECKUX 3apsJ0B, B3aUMOJICHCTBUE
HOCTOSIHHBIX MAarHUTOB, BU3yaJIU3alisi MArHUTHBIX NOJIEN MOCTOSIHHBIX
MAarHuToB, JCHCTBHS MAarHUTHOTO TOJS Ha MPOBOJHUK C TOKOM,
CBOMCTBA 3JIEKTPOMArHuTa, CBOMCTBA 3JIEKTPOABUIATENsl TOCTOSHHOIO
TOKa): (opMynupoBaTh IPOBEPSEMBIE IPEANOJIOKEHUSA, COOUPATH
YCTaHOBKY W3 MPEAJIOKEHHOTO 000PY/IOBAaHUS, OMUCHIBATH XOJ OIbITA
U (GOpMYIUPOBATH BBIBOJBL;

BBIIIOJIHATh ~ IPSIMbIE  U3MEPEHUs TeMIepaTypbl, OTHOCUTEIbHON
BJIOKHOCTA BO3/AYyXa, CHJIBI TOKAa, HANPSKEHUS C HCIOJIh30BaHUEM
aHAJIOTOBBIX NMPUOOPOB U JAATYUKOB (PU3NUECKUX BEIUYUH, CPABHUBATh
pe3yapTaThl  M3MEpPEeHMM ¢ y4yéToM  3aJaHHOM  abCOJIIOTHOM
MOTPEUTHOCTH;

IPOBOJUTH UCCIEIOBAaHUE 3aBUCUMOCTH OJHOM (hHU3MUECKON BETNUMHBI
OT JpYrol ¢ MCHOJb30BAaHUEM MPSAMBIX H3MEPEHUN (3aBUCUMOCTb
COMPOTUBJICHUS MPOBOAHHUKA OT €r0 JUIMHBI, IJIOMIaJX TOMEPEYHOrOo
CEUEHHUsI M YJEIbHOIO CONPOTHBIICHUS BEIIECTBA MPOBOIHHUKA, CHIIbI
TOKa, MIYLIEro 4epe3 MPOBOAHHUK, OT HAMpPSDKEHUS Ha MPOBOJHUKE,
UCCJIEIOBaHUE TMIOCJIEIOBATEIBLHOTO W MapaJJICIbHOTO COEIUHEHUN
IPOBOJHUKOB): IUJIAHUPOBATh MCCJEOBAaHUE, COOMpATh YCTAaHOBKY U
BBITOJIHATD U3MEPEHUSs, CIEAys NMPEeAJoKEHHOMY IUIaHy, (PUKCHUPOBAThH
pe3yabTaThl TOJYYCHHON 3aBUCHMOCTH B BHUAE TaOIUIl M TpaduKOB,
JIeNIaTh BBIBOABI MO PE3YJIbTaTaM MCCIEI0BaHUS;

MPOBOJIUTH KOCBEHHBIE H3MEPEHUs (PU3NUYECKUX BENUUHH (yAeabHas
TEIUIOEMKOCTh BELIECTBA, COMNPOTHBIEHHWE IPOBOJHUKA, paboTa H
MOIIIHOCTb 3JIEKTPUYECKOr0 TOKA): MJIAHUPOBATh U3MEPEHHUs, COOMpPATh
HKCIIEPUMEHTAIbHYIO YCTAHOBKY, CIEAYs MPEAI0KEHHOW MHCTPYKIIUH,
Y BBIYUCIIATH 3HAUECHUE BEJIINYUHBL

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

XapakTepU30BaTh MPUHIUMBI JCHCTBUS M3YyYEHHBIX NPUOOPOB MU
TEXHUYECKUX YCTPOMCTB C OMOpPOWM Ha WX OMHCAHWS (B TOM YHCIE:
CHCTEeMa OTOIJICHHs JOMOB, TUTPOMETP, TapoBasi TypOUHa, aMIIEpMETp,
BOJIETMETP, CUETUUK DIIEKTPUUECKON 3HEPIUH, 3JIEKTPOOCBETUTEIbHBIE
npuoopsl, HarpeBaTeIIbHbIC AIEKTPOIPUOOPHI (mpumepsr),
ANEKTPUYECKHUE MPEIOXPAHUTENHN, DJIEKTPOMArHHUT, AJIEKTPOJBUTATENH
MOCTOSIHHOTO TOKa), HMCHOJb3ysd 3HAHHUA O CBOMCTBaxX (hU3MUECKUX
ABJICHUU U HE0OX0UMbIe (PU3MUYECKUE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKHE YCTPOMCTBA M HM3MEPUTEIHHBIC
npuOopel MO CXeMaM U CXeMaTHUYHbIM PUCYHKaM (>KMJIKOCTHBIM
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TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP, JIBUTaTEIb BHYTPEHHETO
CrOpaHHUsl, 3JIEKTPOCKOI, PEOCTaT), COCTABISTh CXEMBI JIEKTPUUECKUX
LEMnel C TMOCJIEeNOBATEIbHBIM W MApauICNIbHbIM  COEIMHEHUEM
AJIEMEHTOB,  pa3ju4yas  YCJOBHbIE  OOO3HA4YE€HHsS  DJIEMEHTOB
AJIEKTPUYECKUX LIETIEH;

NPUBOJIUTH TpUMEpPbl  (HAXOAUTh UHQPOPMAIMIO O MpUMepax)
MPAKTUYECKOTO MCHOJIb30BaHUS (PU3NYECKUX 3HAHUN B MOBCEIHEBHON
KU3HU JJI o0ecrieueHus 0€30MacHOCTU MpU OOpallleHu: ¢ pudopamu
U TEXHUYECKUMH YCTPOUCTBAMU, COXPAHEHUS 3/I0POBbSI U COOTIOICHUS
HOPM 3KOJIOTHYECKOr0 MOBEACHUS B OKPYXAIOILEH Cpelie;
OCYIIECTBJIATh MMOUCK HWH(MOpMAIUU (PU3UYECKOTO COJAEpPKAHUS B
NHTepHeTe, Ha OCHOBE HMMEKOUIMXCA 3HAHUW WM NYTEM CpPaBHEHUS
JOTIOJTHUTENIbHBIX MCTOYHUKOB BBIICISATH HHQOpPMAIUIO, KOTOpas
ABIIIETCS MPOTUBOPEUNBOM WIIM MOXKET OBITh HEJIOCTOBEPHOM;
WCIIOJIb30BaTh TPU  BHINOJIHGHUHM YYEOHBIX 3aJaHUN  HAyIHO--
NOMYJISIPHYIO JIUTEPATYPY (DU3MUECKOro COAEp>KaHUs, CIPaBOYHbIE
Marepuainbl, pecypcel ceth  HTepHeT, BiIaAeTh NpUEMAMH
KOHCTIEKTUPOBAHUSI TEKCTa, MpeoOpa3oBaHus WH(OpMAIMU U3 OIHOM
3HAKOBOM CHUCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHbIE MUCbMEHHBIC M KPAaTKUE YCTHBIE COOOIIEHUS,
00001mass uHPOpMALMIO K3 HECKOJbKUX HCTOYHUKOB (PU3NUECKOTO
COJIEp)KaHUs, B TOM 4YHCIE NYOIMYHO TMPEACTABISATh PE3YJIbTAThI
MIPOCKTHOM WJIM  HKCCIIEIOBATEIIbCKONM JEATENbHOCTH, TMpPU 3TOM
IPaMOTHO MCIIOJIB30BaTh W3YyYEHHBIA ITOHATHWHBIM ammapar Kypca
(U3HKH, COPOBOXK/IATh BBHICTYIUICHUE TTPE3EHTAIINEH;

IPU BBIIOJIHEHUH YYEOHBIX MPOEKTOB M HUCCJIENOBAHMM (PU3NUECKUX
MPOLIECCOB PaCMpeesTh OOS3aHHOCTH B TPYIE B COOTBETCTBUHU C
MOCTABJICHHBIMH 3a/1a4aMU, CJIEAUTH 3a BBHINOJHEHHEM IUIaHA ACHCTBUM
U KOPPEKTHPOBATh €r0, aJleKBaTHO OIEHWBATh 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 CHOPMUPOBAHHOCT Y OOYUAIOMIMXCS YMEHUM:

WCIIOJIb30BaTh TMOHSATHSA: CHCTEMa OTCY€Ta, MaTepUaJbHAs TOYKa,
TPACKTOPHS, OTHOCHUTEIILHOCTh MEXaHUYECKOTO TIBKEHUS,
nedopmarus (yrnpyras, TacTHIecKasi), TpeHHe, EHTPOCTPEMUTEITHHOE
YCKOPEHHE, HEBECOMOCTh MU TIEPErPY3KH, IEHTP TIKECTH, aOCOIOTHO
TBEPIOE TENO, LEHTP THKECTH TBEPAOTO Tena, paBHOBECHE,
MEXaHWYECKUEe KOJICOaHHsI W BOJIHBI, 3BYK, HH(PPA3BYK U YIbTPa3BYK,
AIEKTPOMArHUTHBIC BOJHBI, INMKaJa SJEKTPOMATHUTHBIX BOJH, CBET,
OMM30pYKOCTh W JAIbHO30PKOCTh,  CIIEKTPHI  WCIYCKaHHUS U
norjomieHus, anbda, 6era- U raMma-u3IydeHHs, U30TOMbI, sAepHas
DHEPreTHKA,

pa3nuyath sIBICHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSAMOIMHEHHOE
JIBIDKEHUE, PABHOYCKOPEHHOE MPSIMOJIMHEWHOE JBUXKEHUE, CBOOOIHOE
nmajicHue  Tell, paBHOMEPHOE  JBW)KCHHE 10  OKPY)KHOCTH,
B3aUMOJICICTBUE T, pPEaKTUBHOE JBW)KCHHE, KOJIEOATEeIbHOE
JBIDKEHUE (3aTyXarollue W BBIHY)KJICHHbIE KOJicOaHus), pPE30HAHC,
BOJIHOBOE  JIBIDKCHHE,  OTPaXCHHE  3ByKa,  MPSIMOJIMHEHHOE
pacrpocTpaHeHHe, OTpaKEHHWEe U TPEIOMJICHHE CBETa, TIOJHOE
BHYTPEHHEE OTPaXEHUE CBETA, Pa3IOXKEHUE OeI0ro CBeTa B CIEKTP U



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

pacrno3HaBaTh MPOSBJICHHE M3YYCHHBIX (PU3NYECKUX SIBICHUA B
OKpy’XaroleM Mupe (B TOM uucie (U3NYECKHE SIBICHUS B MPUPOJE:
NPWIMBBL M OTJIMBBL, JBWXKEHUE TulaHeT COJIHEYHOM CHUCTEMBI,
PEaKTUBHOE JBM)KEHHE JKUBBIX OPraHM3MOB, BOCIHPHITHE 3BYKOB
YKUBOTHBIMM, 3E€MJICTPSICEHUE, CEHCMHUYECKHE BOJIHBI, I[yHAMH, 3XO,
[[BETA TEJI, ONTUYECKHUE SIBJICHUS B MPUPOJE, OMOJIOrMuecKoe AeHCTBIE
BUJIUMOTO,  YJIbTPaUOJETOBOIO W PEHTIEHOBCKOIO  M3IyYEHHI,
€CTECTBEHHBI  PaJIMOAKTUBHBIN don, KOCMHUYECKHE  JIy4H,
paiMOaKTUBHOE HW3JIy4EHHME MPUPOAHBIX MHMHEPAIOB, JEHCTBUE
pPalMOAKTUBHBIX HW3JIy4YEHUH Ha OpraHu3M YeJOBEKa), IpH OITOM
NEPEeBOANTh  MPAKTUYECKYI0 3agady B  y4eOHYIO,  BBIICNATH
CYLIECTBEHHbIE CBOWCTBA (MPU3HAKN) (PU3UUYECKUX SIBICHUN;
OIMCHIBAaTh M3YyYEHHBIE CBOMCTBA Tel U (PU3NYECKUE SIBJICHUS,
UCTIONB3Ys (pU3UUecKre BETUYHMHBI (CPEIHSE U MTHOBEHHAs CKOPOCTb
TeJa P HEPaBHOMEPHOM JBHYKEHUH, YCKOPEHUE, IIEpEMELIEHUE, ITyTh,
yIJoBasi CKOpPOCTb, CWJIAa TPEHWs, CHJIA YIPYTOCTH, CUJIA TSKECTH,
YCKOpEHHE CBOOOAHOrO MaJCHMs, BEC TeNa, UMITYJIbC Teld, UMIIYIbC
CHJIbI, MEXaHHWYecKasi padoTa U MOLIHOCTb, MOTEHIMAJIbHAS YHEPrUs
TE€Na, MOJHIATOrO HaJ IMOBEPXHOCTHIO 3€MJIM, MOTEHUNAJIBHASL SHEPIUs
CKaTOM NPYXKUHBI, KUHETUYECKAash HHEPrus, IOJIHAg MEXaHW4YecKas
SHEprusi, MepuoJ W YacToTa KojeOaHuH, JIMHA BOJHBI, TPOMKOCTh
3ByKa M BBICOTA TOHA, CKOPOCTb CBETA, MOKa3aTelb IPEIOMIICHUS
Cpelbl), MpU OINKUCAHUM NPABWIBHO TPAKTOBaTh (PU3NYECKHUM CMBICI
UCIOJIb3YEMbIX BEJIMYMH, OOO3HAUEHMs] U E€AMHMLBI (PUIMUECKUX
BEJIMYMH, HAXOAUTh (POPMYIbI, CBSI3bIBAIOIIME JAaHHYIO (PU3NYECKYIO
BEJIMYMHY C APYTUMHU BEIMYUHAMH, CTPOUTH TpaduKu H3yYEHHBIX
3aBUCUMOCTEN (DU3MUECKUX BEIUYHUH;

XapaKTepHU30BaTh CBOWCTBA Tel, (PU3UUYECKUE SIBJICHUS U MPOLECCHI,
UCIIOJIb3Ys 3aKOH COXPAaHEHHUS SHEPIrUH, 3aKOH BCEMHUPHOI'O TATOTEHUS,
NPUHIUI CYNEPIO3ULHMHU CUJ, TPUHIMI OTHOCUTENbHOCTH ['anmies,
3akoHbl HbIOTOHA, 3aKOH COXpAaHEHUsI UMITYJIbCA, 3aKOHbI OTPAKEHUS U
IIPEJIOMJICHUS] CBETA, 3aKOHBl COXPAHEHUS 3apslOBOIO M MacCOBOTO
YuCeJl TMpU SAJEPHBIX PEAKUUAX, IOPU 3TOM J1aBaTh CIIOBECHYIO
GbopMyIMpPOBKY 3aKOHa W  3alUChIBaTh €ro0  MaTeMaTU4YecKoe
BBIPAKEHUE;

OOBSICHATH (PU3NUYECKUE TMPOIECCHl U CBOWCTBA TeJN, B TOM YHCIE U B
KOHTEKCT€  CUTyallMii  NpPakKTUKOOPUEHTUPOBAHHOIO  XapakTepa:
BBISIBJIATH [TPUUUHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTHh OOBSICHEHUE U3 2—
3 JOrMYecKux WIaroB C ONOpPOM Ha 2—3 U3y4YEHHBIX CBOMCTBA
(bu3HYECKUX ABICHUN, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;
pewaTh pacy€THble 3aJauyd (OmUparoluecs Ha cucremMy u3 2-3
YpaBHEHUH), UCHOJb3yd 3aKOHbI W  (QOpPMYINbI, CBS3bIBAIOIINE
¢u3nuecKue BEIMYMHBI: HAa OCHOBE aHall3a YCJIOBHUS 3aJayu
3allUCBIBaTh  KPAaTKOE YCIOBUE, BBIABIAITH HENOCTAIOIIUE WU
M30BITOYHBIE JaHHBIC, BHIOMPATH 3aKOHBI U (DOPMYJIBI, HEOOXOAUMBIE
JUISL pEIIeHUs], MPOBOJUTH PACUYEThl U OLIEHMBATh PEATMCTHYHOCTH
MOJTy4YEHHOTO 3HaYEHUs (PU3NYECKON BETUYUHBL



pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO PEIINTh IPH ITOMOIIA
(bU3NYECKUX METOOB, MCIIONB3Ysl OMHCAHUE HCCIEIOBAHUS, BBIACISAThH
MpoBepsieMOe TMPEIOJIOKEHUE, OIICHUBATh IMPABUIBLHOCTh TOPSIIKA
NPOBEACHUS HCCIENOBaHMS, JIeJdaTh BBIBOJBI, HMHTEPIPETHPOBATH
pe3yabTaThl HAOMIOJICHUI U OTIBITOB,

MPOBOAUTH OMNBITHl MO HAOMIONCHUIO (PU3WYECKUX SBICHUN WK
(bu3HYEeCKUX CBOMCTB Tel (M3y4yeHHUEe BTOpOro 3akoHa HeroToHa, 3akoHa
COXpaHEHUSI SHEPTUH, 3aBUCUMOCTh MEepro/a KoaeOaHuil MPYy>KUHHOTO
MasTHHKA OT MAacCChl Tpy3a M KECTKOCTH MPYKUHBI M HE3aBUCUMOCTH OT
aMIUTUTYIBl MaJIbIX KOJCOaHWH, MPSMOJIMHEHHOE pacrnpoCTpaHEHUE
CBETa, pa3lOKEHHE OeNoro cBeTa B CIEKTP, H3yUYeHHE CBOWCTB
n300pakeHUs B TIJIOCKOM 3€pKajie M CBOMCTB M300pakeHUs MpeameTa B
coOuparoleil JuH3e, HaOII0ACHUE CIUIONIHBIX U TMHEHYaThIX CIIEKTPOB
U3ITYYCHHS): CAMOCTOSITEIBHO COOMpPATh YCTAaHOBKY M3 W30BITOYHOTO
Habopa 00OpyAOBaHUS, OMUCHIBATH XOJ OIbITA U €ro Pe3yJbTaThl,
(dbopMyIMpoBaTh BEIBOJIHI;

OPOBOJIUTh TMPH HEOOXOJUMOCTH CEpPHI0 TMPSMBIX HM3MEPEHUH,
OIpeNeNsisi CpelHee 3HaueHHuE H3MepsieMoil BeauuuHbl ((OKycHOE
paccTosiHUE COOUparoIIe JMH3bI), OOOCHOBBIBATH BBIOOP cCIOcoOa
n3MepeHus (U3MEpPUTEIHLHOTO IPUO0Pa);

IPOBOJUTH HCCIICAOBAHNWE 3aBUCUMOCTEH (U3NYECKUX BEIHYHH C
HCIOJIb30BAaHUEM TPSIMBIX U3MEPEHUH (3aBUCUMOCTbH MYTH OT BPEMEHU
IIpU PaBHOYCKOPEHHOM JABM)KEHHUU 0€3 HaualbHOM CKOPOCTH, MEpHOa
KOJICOaHUI MaTEMaTHYeCKOTO MasgTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yriia OTPaKeHHs CBETa OT yIJla MaJeHus W yria MpejoMJICHUs: OT yria
najieHus): TJIAHUPOBATh HCCIEOBAaHUE, CaMOCTOSITEIbHO COOMpaTh
YCTaHOBKY, (UKCHpPOBATh pE3yibTaThl TOJYyYECHHOW 3aBUCUMOCTHU
(bu3NYEeCKUX BEIIMYWH B BUC TaOIHI] U TpadUKOB, J€1aTh BBIBOJBI 1O
pe3yJbTaTaM UCCIIETOBAHMUS;

MIPOBOANTh KOCBCHHBIC HM3MEPEHUS (PU3NYECKUX BEIWYMH (CpeaHss
CKOPOCTb W YCKOPEHHE Tela MpPH PABHOYCKOPEHHOM JIBHIKCHUH,
YCKOPEHHE CBOOOIHOTO MaJACHMUS, )KECTKOCTh MPYXKUHBI, KO3PPUIIHESHT
TPEHUS CKOJBKCHHS, MEXaHW4ecKass padoTa W MOIIHOCTh, YacTOTa U
nepruoa KojeOaHWi MaTeMaTH4eCKOro W MPYKHMHHOTO MAasiTHUKOB,
ONTUYEeCKass Cuia coOuparonie JMH3bI, PaguOaKTHUBHBIA (OH):
TUTAHUPOBATh U3MEPEHHUs, COOMPATh IKCIIEPUMEHTAILHYIO YCTAaHOBKY H
BHITIONTHATh ~ WM3MEPEHHUs, CIAeAysd TMPEIIOKEHHON  WHCTPYKIIUH,
BBIUMCIISITh 3HAUYCHHE BEIUYMHBI W aAHAJIM3UPOBATH IONYYCHHBIC
pe3yabTaThl C YIETOM 3aJaHHOHN TIOTPEITHOCTH U3MEPEHHUI;

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

pa3nuyaTth OCHOBHBIE MPHU3HAKM HW3YYEHHBIX (PU3NYECKUX MOJIEICH:
MaTepuanbHas TOYKa, aOCOTIOTHO TBEPJOE TENO, TOYCUHBINH UCTOUHHUK
CBeTa, Jy4, TOHKas JIMH3a, MJaHETapHas MOJENb aToOMa, HYKJIOHHAS
MOJIeJIb AaTOMHOTO SI/Ipa;

XapaKTeprU30BaTh NPHUHIMIBI JCUCTBHS W3YYCHHBIX TPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM Ha WX ONHUCAHUS (B TOM YHCIE:
CIUIOMETpP, JATUYUKHU TIOJOKEHUS, PACCTOSIHUS U YCKOPEHUS, pakera,
9XOJIOT, OYKH, NEpUCKON, ¢oToamnmapar, ONTUYECKHUE CBETOBOJBI,
CTIIEKTPOCKOTM, J03UMETp, Kamepa BuibcoHa), MCHONB3ys 3HAHUA O



CBOMCTBaX (PU3MYECKUX SBICHUH U HeoOXoAuMble (u3nUecKue

3aKOHOMEPHOCTH;
UCIIOb30BaTh  CXEMbl M CXEMaTHYHbIE PUCYHKHM  HM3Y4YCHHBIX
TEXHUYECKUX YCTPOWCTB, M3MEPUTENBHBIX npudOpoB 151

TEXHOJOTUYECKUX MPOLECCOB MPHU PEHIEHUU Y4EeOHO-TPAKTUUECKUX
3a71a4, ONTUYECKUE CXEMbI JJISl MOCTPOEHUSI M300paKEHUH B IJIOCKOM
3epKajie U coOuparouieit JIMH3E;

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 3KOJIOTHYECKOT0 OBEACHUS B OKPYXKAIOILEN CPELIE;
OCYIIECTBJIATh MOUCK HWHGOpMAIMU (PU3UYECKOTO COJAEpKAHUS B
WNuTepHere, camocToATEeNbHO (POpPMYNIHMpys TOMCKOBBIM  3ampoc,
HaXOAUTh  IYTM  ONPEAECNEHUS  JOCTOBEPHOCTH  MOJYy4YEHHOMU
uH(popMallMM HA OCHOBE HMMEIOLIMXCS 3HAHUW U JIOMOJHUTEIbHBIX
MCTOYHUKOB,;

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 COOOILIEHUSI HA OCHOBE
uH(}OpMAIMU U3 HECKOJIIbKUX MCTOYHHMKOB (PU3MUECKOrO COAEpIKAHUA,
nyOJIMYHO MPEACTABIIATh pe3yabTaThl POEKTHOMN W
MCCIIEI0BATENbCKOM AESITEIBHOCTH, TP 3TOM TPAMOTHO MCIIOJIb30BaTh
M3YYEHHBIM TOHSATUIHBIA amnmapar HM3y4aeMoro pasjaena (QUu3uku u
COIPOBOKJATh BBICTYIUICHHE MPE3eHTaIlel C y4€TOM OCOOEHHOCTEH
ayIuTOPUU CBEPCTHUKOB.



TEMATHNYECKOE IINTAHUPOBAHUE

7 KIIACC
KounyecrBo yacoB
Ne HaumeHoBaHue pa3aenos DJieKTPOHHBbIE (LM pPOBHIE)
KoHnTpoJbHbIE IIpakTH4yeckue
n/m | ¥ TeM NporpamMmmsl Bcero o0pa3oBaresbHbIE PeCypChI
padoThI padoThI

Pa3znen 1. ®usuka u eé poJib B NO3HAHNH OKPYKAIOIIEro MUpa

1.1 dusuka - Hayka 0 IIPUPOLE 2 bubmorexa LHOK
' Y PHPOA https://m.edso0.ru/7f416194
bu6moreka [JOK
1.2 ()
VISHHCCKHC BETHHAHH 2 1 https://m.edsoo.ru/7f416194
13 EcrecTBeHHOHAy4YHBII 5 1 bu6muotexa LIOK
' METOJI TO3HAHUS https://m.edso00.ru/7f416194
Hroro nio pazaeny 6
Pazgea 2. IlepBoHavyajibHbIEe CBEICHUSI O CTPOCHUM BeleCTBA
bu6mmoreka [JOK

21 | C
TPOCHHC Betectna 1 https://m.eds00.ru/7f416194

JBH>XKeHHUE U

2.2 B3aUMOJIEHCTBHE YaCTHU 2 1 bubmiorera ITOK
' A H https://m.edso00.ru/7f416194
BEIECTBA
53 ArperaTHble COCTOSIHUSA 5 bubmuorexa LIOK
' BellleCTBA https://m.edso0.ru/7f416194
Hroro no pazneny 5

Paznen 3. JIBu:kenue u B3auMoaeiicTBHUE TeJl



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

bubmoteka IJOK

3.1 M
CXAHITICCROC ABIDREHIC 8 https://m.edsoo.ru/7f416194
39 Wnepnus, macca, 4 bu6moreka [JOK
' [JIOTHOCTH https://m.edso00.ru/7f416194
bu6mmoreka [JOK
3.3 Cuma. B
foIa. BIART Cit 14 https://m.edso0.ru/7f416194
Uroro no pazneny 21

Pa3nen 4. JlaBienue TBEPABIX TeJ, KUIAKOCTEH 1 ra3oB

Hasnenue. [Tepenaua

41 JIaBJICHUS TBEPIBIMU 3 bu6moreka [JOK
' TeJIaMHU, )KUJKOCTAMU U https://m.edso0.ru/7f416194
razamu
bu6moreka [JOK
4.2 JlapeHue KuaKoCTH 5 https://m.edso00.ru/7f416194
bu6moreka [JOK
4.3 A
T™MOCc(hepHOE TaBIIeHUE 6 https://m.edso0o.ru/7f416194
JleficTBHE )KUJIKOCTH M T'a3a
4.4 Ha MOTrPYXKEHHOE B HUX 7 brbmorexa [TOK
' by https://m.edso00.ru/7f416194
TEINO
Hroro nio pazaeny 21

Pa3znen S. PaGora u MOIHOCTB. JHEpPrus

bu6moreka [JOK
51 Pa6
aboTa f MOIHOCTS 3 https://m.edso00.ru/7f416194
5.2 [IpocThie MEXaHM3MBI 5 butmmorexa [IOK

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



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

5.3 M
CXAHMHUCCKAT SHEPIH 4 1 https://m.eds00.ru/7f416194
Hroro no pazneny 12
Pe3epBHOE Bpemst 3
OBLIEE KOJIMYECTBO
68 12

YACOB I10 ITPOI'PAMME



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 10K
' 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.edsoo.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.edso0.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.edso0.ru/7f41a4a6
49 JIMH3EI U ONITHYECKUE 5 but6mmoreka [JOK
' prOOpPLI https://m.edso0.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
' https://m.edsoo.ru/7f41a4a6
aTOMOM
59 CTpoeHue aTOMHOT O 6 bubmotexa [JOK
' spa https://m.edsoo.ru/7f41a4a6
bubmorexa [IOK
5.3 )
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
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¢dusmku 3a 7-9 knacc

Hroro no pazneny

OBIIEE KOJIMYECTBO
YACOB 110 ITPOT'PAMME

102

27




YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O IIPOLIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOJUYECKHUE MATEPHAJIBI JIUISA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET



