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Toscnumenvhas 3anucka

[Iporpamma 1o (u3rKke HA ypOBHE OCHOBHOI'O OOIIEro o0Opa3oBaHuUsl COCTaBJICHA Ha
OCHOBE TIOJIOKEHUM U TpeOOBAHUM K pe3yJibTaTaM OCBOEHHUS Ha 0230BOM YPOBHE OCHOBHOM
oOpaszoBaTenpHOM Tporpammsbl, mpeactaBieHHbIXx B GI'OC OO0, a Takke ¢ yuyéroM
dbenepanbHON paboueil mporpaMMbl BocnuTaHus u KOHIENUK mpenogaBaHus y4eOHOTo
npeamera «OU3UKa».

ConepxaHue mporpaMmbl MO  (QU3MKE  HampaBieHO Ha  (opmMupoBaHHe
€CTECTBEHHO-HAYYHOW TPAaMOTHOCTH OOYYArOIINXCSI M OpPTaHU3AINI0 U3yueHUs GU3UKU Ha
NesITeTbHOCTHOM OCHOBE. B mporpamMme mo Gu3mke yUuThIBAIOTCS BO3MOXXHOCTH YIEOHOTO
npeaMera B peanm3anuu TpedboBanuid GI'OC OOO k MmIaHHpyeMbIM JHUYHOCTHBIM U
METalpeMETHBIM ~ pe3yJibTaTaM OO0ydYeHHs, a TakKe MEXKIPEAMETHBIE  CBS3H
€CTECTBEHHO-HAYYHBIX YIEOHBIX IPEIMETOB Ha yPOBHE OCHOBHOTO 00IIIEro 00pa3oBaHMs.

[IporpamMma 1o ¢u3HMKe ycTaHABIMBAET paclpeaelicHHe y4yeOHOro Marepuana o
rogam oOydeHus (MO KjaccaM), MOCJIEAOBATEIBLHOCTh M3YUYEHHS TE€M, OCHOBAHHYIO Ha
JIOTUKE pAa3BUTHS TMPEAMETHOTO COJEpKaHUs W y4é€Te BO3PACTHBIX OCOOEHHOCTEU
0o0yJarommxcs.

du3uka SBISETCS CUCTEMOOOPA3yHOUUM I €CTECTBEHHO-HAYUYHBIX Y4E€OHBIX
MPEAMETOB, MOCKOJBKY (PU3MYECKHE 3aKOHBI JIEKAT B OCHOBE IPOIIECCOB W SIBJICHUA,
M3y4aeMbIX XUMHUEH, OMOJIOTHEH, aCTpOHOMHUEH U (U3HUecKoil reorpadueii, BHOCUT BKJIa
B E€CTECTBEHHO-HAYyYHYIO KAapTHHY MHpa, MPEAOCTaBIsAeT HamOoJiee SICHbIE OO0pa3Ilbl
MPUMEHEHUs HAy4YHOT'O0 METOJa IMO3HaHWs, TO €CTh CHoco0a TOJy4YEeHHs JTIOCTOBEPHBIX
3HAaHUU O MUPE.

Omna w3 TIaBHBIX 3a7a4  (U3MYECKOro oOpa3oBaHUS B CTPYKType 0OIIero
0o0pa3oBaHUs COCTOUT B (HOPMUPOBAHUH €CTECTBEHHO-HAYUYHON IPaMOTHOCTU U UHTEpeca K
HayKe y 00ydJaromuxcs.

Nzydyenne ¢u3uku Ha 0a30BOM YPOBHE MPEIINOJIaraeT OBJIAJCHUE CIEIYIOIIIMH
KOMITETCHTHOCTSIMHU, XapaKTEPU3YIOIINMH €CTECTBEHHO-HAYIHYIO TPAMOTHOCTD:

®HAYYHO OOBSICHSTH SIBJICHUS,

®OI[CHUBATh U IOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEI0BAHMS;

SHTEPIIPETUPOBATh JTaHHBIE W WCIIOJB30BAaTh HAyYHBIC JI0OKA3aTEIbCTBA IS
MOJTyYEHUS BEIBOJIOB.

Lenu nzydeHus: GU3uKu:

enpuoOpeTeHne MHTEpeca U CTPEeMJICHUS OOYydYaloImMXCcsi K HAyYHOMY H3YUYEHUIO
IPUPOBI, PA3BUTHE WX UHTEIUIEKTYaJIbHBIX U TBOPUECKHUX CITIOCOOHOCTEH;

®pa3BUTHE TMPEJCTABICHUNH O HAY4YHOM METOJIe TMO3HaHUA U (GOPMHpPOBAHHUE
UCCJIeI0BATENLCKOIO0 OTHOIICHUS K OKPYKAIOLIUM SIBIICHUSIM;

e(popMHupOBaHME HAYYHOTO MHUPOBO33PEHHUSI KaK pe3yibTara H3Y4YEHUS OCHOB
CTpPOCHHUS MaTepuu U GyHIAMEHTAIBHBIX 3aKOHOB (DU3UKU;

e popMuUpoBaHuUE NMPEACTaBICHUHN O POJIM (PUBUKU JIJIS1 PA3BUTHS IPYTUX €CTECTBEHHBIX
HAyK, TEXHUKU U TEXHOJIOTUH;

®pa3BUTUE NPENICTABICHUA O BO3MOXHBIX cdepax Oynymiell npodeccruoHaabHOMU
NEeSATEIbHOCTH, CBSI3AHHOW C (PU3MKOM, MOATrOTOBKA K JalbHEHIIEeMy OOYYEHHIO B HTOM
HaIlpaBJICHUHU.

JlocTmxeHne 3THX ILeNied MporpaMMbl MO (HU3MKE Ha ypPOBHE OCHOBHOIO OOIIETO
00pa3oBaHMs 00ECIIEYNBACTCS PEIICHUEM CIICTYIONINX 3a4aY:



e[IPHOOPETCHNE 3HAHWK O JMCKPETHOM CTPOCHHHM BEIIECTBA, O MEXaHWYECKUX,
TETUIOBBIX, JIEKTPUYECKUX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSX;

eNIpUOOpETEHNEe YMEHUN ONUCHIBAaTh W OOBACHITH (PU3NYECKUE SBICHHUS C
WCIIOJIh30BAaHUEM TTOJTyYCHHBIX 3HAHUIA;

®OCBOCHHE METOJIOB PEIICHHUS MPOCTEHINNX PacuETHBIX 3a7ad C HCIIOJIb30BAaHHEM
(GU3UYECKUX MOJICIICH, TBOPUYECCKUX U MPAKTHUKO-OPHUCHTUPOBAHHBIX 3a/1a4;

epa3BUTHC YMEHUU HAOMIOJaTh TPHUPOAHBIC SIBICHUS W BBINOJHATH OIBITHI,
nabopaTopHble pabOTBl W JKCIIEPUMEHTAIbHBIC HCCICAOBAHUS C HCIOJb30BAaHUEM
U3MEPUTEITLHBIX TPUOOPOB;

e0CBOCHHE MPUEMOB PabOTHI ¢ MHPOpPMANUEH (HU3UIECKOTO COACPKaHUS, BKIIIOYAS
UH(OPMAITUIO O COBPEMEHHBIX JIOCTHKEHUSIX (PU3UKH, aHATIN3 U KPUTUUECKOE OIICHUBAHUE
uHdopMaIuy;

®3HAKOMCTBO €O cepamu NpodhecCHOHATBLHON AESATENbHOCTH, CBSI3aHHBIMU C
(bU3UKOH, U COBPEMEHHBIMHU TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JOCTHKCHUSIX (PU3HUECKOU
HayKH.

Ha uzyuenue ¢puszuku (6a30Bblii ypOBEHB) Ha YPOBHE OCHOBHOI'O 00111€T0 00pa30BaHUs
oTBOAUTCS 238 "acoB: B 7 kjacce — 68 yacoB (2 yaca B HeJEN0), B 8 kiacce — 68 yacos (2
yaca B HeJlelno), B 9 kimacce — 102 gaca (3 gaca B Heero).

Cooeporcanue yuedbHo2o npeomema

7 KIIACC
Paznen 1. ®u3uka u €€ poJib B IO3HAHUU OKPY/KAK0IIEro Mupa.
@uznka — Hayka O npupoae. JSBieHus npuponbl. DPUHYECKHE SIBICHHUS:

MEXaHWYECKHUE, TEIJIOBBIE, JIIEKTPUUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
dusznueckue BennuuHBL. M3Mepenne gusndeckux BennuuH. Ousndeckue mpuOOopsI.
[TorpemHocTs n3MepeHuit. MexayHapoHas CUCTEMA €INHHII.

Kak  ¢u3uka ©u  gpyrue  eCTECTBEHHbIE  HAyKH  HM3y4aloT  IPHUPOAY.
EcTecTBeHHO-Hay4YHBII METOJ MO3HAHUSA: HAOJIOJAEHUE, MOCTAHOBKA HAy4YHOr'O BOIIpPOCaA,
BBIIBUJKEHUE TUIOTE3, SKCIEPUMEHT MO MPOBEPKE I'MIIOTE3, 0ObSICHEHNE HA0II01aeMOI0o
sBieHus. Onucanre GU3NYECKUX SIBICHUN C TOMOIIBIO MOJIEIIEH.

Hemoncmpauyuu.
1. MexaHnueckue, TEIIOBbIE, DIIEKTPUUECKHE, MATHUTHBIE, CBETOBBIE SIBJICHHUS.
2. ®duznueckre NpPUOOPHI U TMpoOIeAypa MPSMbIX HU3MEPEHHU aHAJOTOBBIM U

U (PpOoBBIM MPUOOPOM.
Jlabopamopnsie padomul u onvimol.
1. V3mepenue temmeparypbl MPU TOMOIIU KUJKOCTHOTO TEPMOMETpA W JaTUMKa
TEeMITepaTypHhI.
2. TlpoBenenue ucciaenoBaHusl MO MPOBEPKE THIOTE3bI: JATBHOCTH MOJETA IMIAPUKA,
MyIIEHHOT'0 TOPU30HTAJIBLHO, TEM 0OJIbIIIe, YeM OO0JIBIIIE BHICOTA ITyCKa.
Pa3znen 2. [lepBoHauajibHbIe CBEeeHUS 0 CTPOCHNH BelleCTBA.
CrpoeHue BellecTBa: aTOMbl U MOJIEKYJbl, UX pa3Mmepbl. OMNbIThI, AOKA3bIBAIOIINE
JMCKPETHOE CTPOCHHUE BEIICCTRA.



JBmxeHnue yactul BemiectBa. CBsI3b CKOPOCTU JABMXKEHUSI YACTHI] C TEMIEPATypOil.
BbpoyHnoBckoe nuxenue, nuddysus. BaumoaeiicTBue yacTuil BEIIECTBA: NPUTSKEHUE U
OTTaJIKUBaHUE.

ArperatHple COCTOSIHUSI BEILIECTBA: CTPOCHUE Ta30B, XKUJIKOCTEHW U TBEPIBIX
(KpucTamIn4yeckux) Teja. B3auMocBs3b MEX1y CBOMCTBAMHU BEIIECTB B PA3HBIX arperaTHbIX
COCTOSIHUSIX W UX aTOMHO-MOJIEKYJISIPHBIM CcTpoeHHeM. (OCOOEHHOCTH arperaTHbIX
COCTOSIHUU BOJEI.

Hemoncmpauuu.

1. Habmoienne OpoyHOBCKOTO IBUKEHUSI.

2. Habmonenune nuddysumn.

3. HabGnronenue siBneHuit, 0OOBSCHAIOMMXCA MPUTSKEHUEM WIH OTTAIKUBAHUEM

YaCTUL] BEIIECTBA.

Jlabopamopnwie pabomul u onvimol.

1. OnpITEI O HAOJIIOACHUIO TETJIOBOTO PACIIMPEHUS Ta30B.

Pa3nen 3. /IBuskeHue U B3aUMOIeCTBHE TeJl.

Mexannueckoe IBUKEHHE. PaBHOMEpHOE M HEpaBHOMEpPHOE ABMKEHUE. CKOPOCTD.
Cpennsist CKOPOCTh PU HEPABHOMEPHOM JIBUKECHUU. PacU€T myTH 1 BpEMEHU IBUKCHUS.

SBrnenue nHepuMu. 3aKOH UHEPIMU. B3auMoIeiicTBHE TEN KaK MPUYMHA U3MEHEHHUS
CKOpPOCTH JBUKEHUS Tel. Macca kak Mepa HHepTHOCTH Teina. [lmoTHoCcTh BemecTBa. CBs3b
IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IUHUIE 00BEMa BEIIECTBA.

Cunna kak xapakTepucTHKa B3aumozeicTBus Ten. Cuna ynpyroctd U 3akoH ['yka.
N3MepeHne cuiibl ¢ TOMOIIBIO AUHAMOMETpA. SIBIEHUE TATOTEHUS U cuiia Tskectu. Cuiia
TSKECTH Ha IpyTHX I1aHeTax. Bec tena. HeBecomocTs. CriokeHue Cuil, HalIpaBJIE€HHBIX M0
onHOU mpsimol. PaBHoxelcTByromas cuil. Cuiia TpeHusa. TpeHue CKOJbXKEHUSI U TPEHUE
nokosi. TpeHue B NpUpoE U TEXHUKE.

Jlemoncmpayuu.

1. Habnronenne MexaHn4ecKoro ABMXKEHHUS Tea.

2. N3mepenne ckopoCTH MPSIMOTMHEWHOTO JIBUKEHHUS.

3. Habnronenue siBneHus MHEpLUU.

4. Habnronenue n3aMeHeH s CKOpOCTH P B3aUMOJEHCTBUU TEN.

3. CpaBHeHHE Macc M0 B3aUMOJICHCTBUIO TEI.

6. CrnoxxeHue cull, HalpaBJICHHBIX 10 OJHON MPSMOH.

Jlabopamopnwie pabomel u onvimol.

1. Ornpenenenre MIOTHOCTH TBEPAOTO TeNA.

2. OnbIThl, JEMOHCTPUPYIONIME 3aBUCHUMOCTb pacTshkeHus (aedopmarivin)
IPY>KUHBI OT TPUIIOKEHHOU CHUJITBI.

3. OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbI TPEHUS CKOJIBKEHUS OT CUJIBI

JABJICHHS U XapaKTepa CONPHUKACAIOUIMXCS IOBEPXHOCTEN.

Pa3znen 4. JlaBjieHue TBEPABIX TeJl, s KUAKOCTEH U ra3os.

HaBnenue. CnocoObl yMEHBINIEHWS W YBEJIWYEHUs JaBicHUs. JlaBieHue Trasa.
3aBUCHMOCTh JIaBJICHUS Taza OT 00bEma, TemrepaTyphl. [lepenava naBneHus TBEPABIMU
TeJIaMH, KUJKOCTIMU U razamu. 3akoH [lackains. [lTHeBMaTnueckue MalliMHbl. 3aBUCUMOCTD
JABJICHUS JKUJIKOCTU OT TIyOunsbl. ['mapocraTudeckuii mapagokc. CooOmIIaronirecs CoCyibl.
I'mopaBinueckue MEXaHU3MBI.

Atmocdepa 3emiin u atmocepHoe nasinenue. [IpuunHbl Cy11ecTBOBaHMS BO3AYILIHOM
o6omouku 3emiu. OnwiT Toppuuennu. Mzmepenue armochepHoro gaBjieHus. 3aBUCUMOCTD



aTMOC(EpHOro JaBJICHHS OT BBICOTHI HaJ YpoBHeM Mops. [Ipubopbl s u3MepeHus
aTMOC(EpPHOTO JTaBJICHUS.
JlencTBue KUIKOCTM W Ta3a HA IOTPYKEHHOE B HHUX TeEJO. BbITankuBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [lnapanue ten. Bo3ayxomnnaBanue.
Jlemoncmpayuu.

1. 3aBUCUMOCTbD JaBJICHUSI ra3a OT TEMIIEPaTypPBhl.

2. [lepenaua qaBneHUs )KUAKOCTHIO U Ta30M.

3. CooOuiaromuecs cocyapl.

4. ['mnpaBnuueckuid npecc.

3. [IposiBieHue neicTBUS aTMOC(PEPHOTO JABICHUS.

6. 3aBUCUMOCTh BBITAJIKUBAIONIEH CHIIBI OT 00bEMa MOTPYKEHHOM YacTH Teja U
IJIOTHOCTH YKUJIKOCTH.

7. PaBeHCTBO BBITAIKUBAIOIIEH CUJIbI BECY BHITECHEHHOW YKUIKOCTH.

8. VYcaoBue miuaBaHus Tell: IUIABAaHUE WIIM MOTPYKEHUE TEN B 3aBUCUMOCTH OT

COOTHOILICHHS TUIOTHOCTEN TEJIa U JKUJKOCTH.

Jlabopamopnwie pabomul u onvimol.

1. HccnenoBanue 3aBUCUMOCTH Beca Teja B BOAE OT 00BbEMA MOTpYKEHHOU B
KUJKOCTh YaCTH TEJIA.

2. OnpeneneHre BHITATKUBAIONICH CHIIbI, IEMCTBYIOIIEH HA TEJIO0, MOTPYKEHHOE
B )KUJKOCTb.

3. KoncrpyupoBanue apeomerpa Wi KOHCTPYUPOBAHUE JIOJKU U ONPENCIICHUE
€€ Ipy3010IbEMHOCTH.

Pa3zpnes 5. PaGoTra 1 MOIIHOCTB. JHEPrus.

Mexannueckas paboTa. MOIHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJIOK, HaKJIOHHAs IJIOCKOCTh. [IpaBuio paBHOBecus
peruara. IlpuMeHenne mpaBwia paBHOBECHs pblyara K OJIOKy. «30JI0TO€ MPaBHIIO»
mexannku. KITJ[ mpocTeix Mmexann3moB. [IpocTeie MexaHU3MBbI B OBITY U TEXHHKE.

Mexannueckasa sHeprusi. Kunernueckass 1 noreHuualibHas sHeprus. [IpeBpamieHue
OJIHOTO BHJIa MEXaHUYECKOIN SHEPTUU B APYTOi. 3aKOH COXPAHEHMS SHEPTUU B MEXAHUKE.

Jlemoncmpayuu.

1. IIprMepbl TPOCTBIX MEXAHU3MOB.

Jlabopamopnwie pabomel u onvimol.

1. Pacuér MomHoCTH, pa3zBuBacMou MpHU NOABEME T10 JIECTHUILIE.
2. Hccnenoanue yciioBUil paBHOBECHS pblyara.

3. Namepenune KITJ[ HakIIOHHOM TIJIOCKOCTH.

8 KNIACC

Pa3nea 1. TenioBLIe ABJIEHUS.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJSIPHO--KUHETUUYECKON TEOPUU CTPOCHHS BEIECTBA.
Macca u pa3Mepbl aTOMOB U MOJIEKYJI. OMBITHI, TOATBEPAKIAIONINE OCHOBHBIE MOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKOW TEOPHUH.

Mopenu  TBEpPHOTO, JKHUIKOTO W  Ta3000pa3HOTO  COCTOSHUW  BEIIECTBA.
Kpucrannmmaeckue u amopdusie Tena. O0bICHEHUE CBOMCTB Ta30B, KUIAKOCTEH M TBEPABIX
T€l HAa OCHOBE IIOJIOKEHHN MOJIEKYJISIPHO--KUHETUYECKO Teopuu. (CmaunBaHHE W
KalWUIAPHBIC SIBJICHUS. TEemIoBOE paCIIMPEHHUE U CXKATHE.



Temneparypa. CBsi3b TemIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO ABUYKECHHS YAaCTHL.
Buytpennsis sHeprus. CrnocoObl M3MEHEHUsI BHYTPEHHEH SHEpPruu: Temonepenaya u
coBepilieHre padboThl. Bubl Temonepeaaun: TeIIONPOBOIHOCTb, KOHBEKIIUS, U3IyYCHHE.

KonnuectBOo TemimoThl. Y aenbpHas TEMIIOEMKOCTE BELIECTBA. 1e€II000MEH U TEILIOBOE
paBHOBecHe. YpaBHEHHME TeIioBoro Oamanca. I[lmaBinenne u  oTBepAcBaHUE
KPUCTAJUIMYECKUX BEIISCTB. YJenbHas Teruiota I1uiaBieHus. [lapooOpa3zoBanue w
koHaeHcanusa. Mcnapenne. Kunenue. Y aenpHas Terniaora mapooOpa3oBaHus. 3aBUCUMOCTb
TEeMITepaTypbl KATICHUS OT aTMOC(PEPHOTO JaBIICHUS.

BnaxHocTts Bo3yxa.

DHeprus TOIJIMBa. Y IeJibHas TEIJI0Ta CTOPaHUs.

[Tpuntuner pabotsl TeruoBbix apurareneit KIIJ[ TteroBoro nsuratens. TeroBbie
JBUTATENM U 3alIMTA OKPYKAIOIIEH CPEIbI.

3aKOH COXpPAHEHHUS U MPEBPAIIEHUS SHEPTUU B TEIJIOBBIX MTPOIECCaX.

Jemoncmpayuu.

1. Habnronenue 6poyHOBCKOTO JBUKECHHUS.

2. Habmonenue nuddysumn.

3. HaOnronenue siBjieHU cMauyMBaHUS U KaMWUIAPHBIX SIBIICHUM.

4. Halnronenue TeniaioBoro paciimpeHus Ted.

5. N3menenue naBiaeHus ra3za MpU U3MEHEHHH O0OBbEMA W HArpeBaHUU WIH
OXJIAXKJICHUH.

6. [IpaBuia u3MepeHus: TEMIIEPATYPHI.

7. Buap! Terutonepenaun.

8. OxutaxkieHue pu COBEPIICHUN paOOTHI.

9. HarpeBanue npu coBepiiieHUN pabOThl BHEITHUMU CHUJIaMHU.

10. CpaBHeHUE TEIUIOEMKOCTEN Pa3IUYHBIX BEIIECTB.

I1. Habnronenue kuneHusl.

12. Habmoienne nocTostHCTBa TEMIIEPATYPhI MPH TUTaBIICHUH.

13. Mojienu TenIOBbIX ABUTATEIIEH.

Jlabopamopnsie pabomul u onvimol.

1. HccnenoBanue siBiIeHMS TEIIOOOMEHA ITPU CMETIIMBAHUY XOJIOAHOU U TOPSTICH
BOJIBI.

2. Onpenenenne yaenbHON TEMIOEMKOCTH BEIIECTBA.

3. Onpenenenrne OTHOCUTEIBLHOM BIIaXKHOCTU BO3YXa.

4. Onpenenenne yaenbHOM TEMIOTHI MIJIABJICHUS JIbJA.

Paznen 2. DiaekTpruyecKue 1 MATHUTHbIE SIBJICHUS.

Onextpusanus Tei. J[Ba poJa 3J1eKTpUYeCKuX 3aps0B. BzauMoaeicTBue 3apssKeHHbIX
Test. 3akoH KyioHa (3aBUCUMOCTB CHUJIbI B3aUMOJCHCTBUS 3apsyKEHHBIX TEl OT BEJINYUHbI
3aps70B U PACCTOSIHUS MEXKY TEIaMH).

Onexktpuyeckoe mnone. Hampsok€HHOCTh — 3niekTpuueckoro  mnouid.  IIpuHumn
CYNEPIIO3HULIMH dJIEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu anekTprudecKux 3apsa0B. DJIEMEHTAPHBIN 31eKTpuueckui 3apsia. CtpoeHue
atoma. [IpoBOTHUKY U AUAIIEKTPUKH. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsaa.

DNEeKTPUYECKUA TOK. YCIIOBHS CYILECTBOBAaHMS JJIEKTPUUYECKOro TOKa. McTouHMKM
NOCTOSIHHOTO TOKa. JIeMCTBUS AIEKTPUUECKOr0 TOKA (TEMI0BOE, XUMUYECKOE, MATHUTHOE).
DJIEKTPUYECKHUM TOK B KUIKOCTSIX U ras3ax.



Onexktpuueckas uenb. Cuiia Toka. DJeKTpuueckoe HanpsokeHue. ConpoTUBIICHUE
IPOBOJHUKA. YJEIbHOE CONPOTUBIICHHE BellecTBA. 3akoH Oma [ ydacTKa ILElu.
[TocnenoBarenpbHOE U MAapalIENbHOE COETUHEHUE ITPOBOAHUKOB.

PaboTta 1 MOIIHOCTB AJEKTPUUECKOTO TOKa. 3akoH Jlkoyns—JIeHma. DaekTpudeckue
LIETIH U IOTPEOUTENHN JIEKTPUUECKOM 3Hepruu B ObITy. KopoTkoe 3aMbIkaHue.

[TocTostHHBIE MarHuThl. B3anmMoAeNCTBUE MOCTOSIHHBIX MarHUTOB. MarHuTHOE TOJIE.
MarauTtHoe 1oj1e 3eMJIM ¥ €T0 3HaYeHUE JIJIs )KU3HU Ha 3emuie. OnbIT Ipcrena. MarHuTHoe
MOJIe  DJIEKTPUYECKOro TOKa. [IpuMeHeHne »IeKTpOMarHuToB B TeXHHKE. JlencTBue
MarHUTHOTO TOJII Ha MPOBOJHHUK C TOKOM. OJIEKTPOJABUTATENb IOCTOSHHOTO TOKA.
Hcnonb30BaHue JIEKTPOABUTATENEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel ®Dapaness. SBneHune >IeKTpoMarHUTHOM wuHAyKIuu. IIpaBuno Jlenna.
Onexrporenepatop. CrocoObl MOTYYSHHS AIEKTPUUECKOM IHEPTUU. DIIEKTPOCTAHIIUN HA
BO300HOBJISIEMBIX UCTOYHUKAX YHEPTUU.

Jemoncmpayuu.

1. DIIeKTpU3aLUs TEJl.

2. JIBa poaa 3JIEKTPUYECKUX 3aPsIIOB U B3AMMOJACUCTBHE 3aPSKEHHBIX TEI.

3. Y CTpOUCTBO U IEUCTBUE IIEKTPOCKOTA.

4. DIIEKTPOCTATUYECKAsI MHAYKIMS.

5. 3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.

6. [IpOBOIHUKY U JUBIEKTPUKH.

7. MonennpoBaHu€e CUIOBBIX JIMHUN 3JIEKTPUYECKOTO TOJIS.

8. M cTOoYyHMKN TOCTOSTHHOTO TOKA.

9. JIeCTBHS DIEKTPUYECKOTO TOKA.

10. DJIEKTPUYECKUM TOK B )KUJIKOCTH.

11. ["a30Bb11 pa3psa.

12. N3mepenne cuibl TOKa aMIEPMETPOM.

13. N3mepenne 35eKTprUIeCKOTrO HANPSKEHUS BOJIBTMETPOM.

14. Peocrar 1 marazuH cONpOTUBIICHUN.

15. BzaumopeiicTBrE TOCTOSIHHBIX MAarHUTOB.

16. MonennpoBaHre HEBO3MOXKXHOCTH PA3/ICIICHUS MTOJFOCOB MAarHuTa.

17. MopenupoBaHue MAarHATHBIX MTOJIEW OCTOSHHBIX MATHUTOB.

18. OmnsIT Dpcrena.

19. MarauTHoe 1oJie ToKa. DJICKTPOMArHuT.

20. JlelicTBME MarHUTHOTO MOJISI HA POBOJHUK C TOKOM.

21. DIIEKTPOIBUTATENb NOCTOSHHOTO TOKA.

22. HccnenoBanue sBICHUS 3JIEKTPOMAarHUTHON MHIYKIIHH.

23. OnbiTel Dapanes.

24. 3aBUCHUMOCTh HAIIPABJIICHUS HHAYKIIMOHHOTO TOKa OT YCIOBHM €ro
BO3HUKHOBEHHUSI.

25. DNeKTporeHepaTop NOCTOSTHHOTO TOKA.

Jlabopamopnsie padomul u onsimel.

1. OneiTel  TO  HAOMIOAEHWIO DJCKTPU3ANMHM TEN HWHAYKIHEH | 1pu
CONPUKOCHOBEHUH.

2. HccnenoBanre ACHUCTBHUS AJEKTPUUYECKOTO TOJAS HA TMPOBOJHUKU U
JIUDJICKTPUKH.

3. W3mepenune u peryaupoBaHie CHIIbI TOKA.

4. N3mepeHne u peryJIMpoBaHUE HANIPSKEHUS.



5. WccnepoBanue 3aBUCUMOCTH CHJIBI TOKA, HWIYIIETO YEpPe3 PEe3UcTop, OT
COMNPOTHUBIICHUS PE3UCTOPA U HAIIPSKEHUSI HA PE3UCTOPE.

6. OnbIThl, 1€MOHCTPUPYIONIUE 3aBUCUMOCTD 3JIEKTPUUECKOTO COMPOTUBIICHUS
MPOBOJIHUKA OT €T0 JUIMHBI, IJIONIAY MOMEPEYHOTO CEUCHUS U MaTepraia.

7. [IpoBepka mpaBuia CIHOXKEHUS HANPSHKCHUA NPU  MOCIEI0BATEIBHOM
COEMHEHUH JIBYX PE3UCTOPOB.

8. Onpenenenre padOTHl U MOITHOCTH AJIEKTPUUYSCKOTO TOKA.

0. N3ydenue noseil nOCTOSHHBIX MAarHUTOB.

10. N3ydenue neiicTBUSI MAarHUTHOTO MOJISl Ha TPOBOAHUK C TOKOM.

9 KIIACC

Pa3nen 1. Mexannueckue siBJeHHS.

Mexannueckoe — nBukeHue.  MarepuanbHags — Touka.  Cumcrema  OTCUéTa.
OTHOCUTENIPHOCTh MEXAHUYECKOTO JBHKEHUSI. PaBHOMEPHOE MPAMOJIIMHENHOE IBUKEHUE.
HepaBromepHoe npsiMonmHeiHOe ABHkeHUE. CpeaHsas U MTHOBEHHAs CKOPOCTh Tena Mpu
HEPAaBHOMEPHOM JIBUKEHUH.

VYckopenue. PaBHOycKOpeHHOE MNpsMoJiuHEHOe nBmxkeHue. CBOOOIHOE TNajeHUE.
Onbrtel ["anunes.

PaBHOMepHOE JABMX)EHUE IO OKPY>KHOCTH. [lepron n yactora oOpamienus. Jluneinas
U yTJIOBast CKOPOCTU. LIeHTpOCTpEMUTENBHOE YCKOPEHHUE.

IlepBbii 3akoH Hprorona. Bropou 3akoH Herorona. Tperuin 3axkoH HproTtona.
[IpuHUMD Cynepno3uuuu Cuil.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHs: CrJla TPEHUS CKOJIbKEHHUS, CHIIA TPEHUS
IIOKOsI, IPYTUE BUIBI TPEHUS.

Cuna TSKECTH W 3aKOH BCEMHUPHOTO TATOTEHHS. Y CKOpEHHE CBOOOTHOTO MaJCHHUS.
JBmwxenue 1ianer BOKpyr CousHna. IlepBas kocmmueckas ckopocTb. HeBecomocTs u
IIEPErPY3KH.

PaBHOBecue MaTepuabHON TOYKU. AOCOMIOTHO TBEPIOE Teno. PaBHOBecHe TBEPIOTO
TeJla C 3aKPEIJIEHHON OChIO BpaleHusi. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynsc Tena. U3menenne umnyiibca. Mmmyiibe cuiibl. 3aKOH COXpaHEHHUS! UMITYJIbCA.
PeakTuBHOE NBUXKEHME.

Mexanuueckas paboTta 1 MOITHOCTb. PaboTa cun TspkecTu, ynpyroctu, TpeHus. CBsi3b
sHepruu u padoTel. [loTeHnnanpHas 3Heprus Tea, MOAHITOro0 HaJ OBEPXHOCTHIO 3€MJIH.
[ToreHumnanbHass 3HEprus cxarod npyxuHbl. KunHernueckas nsHeprus. Teopema o
KMHETUYECKOW SHEPTUU. 3aKOH COXPAHEHUSI MEXAHUYECKON YHEPTUH.

Jemoncmpayuu.

1. HabitonieHne MexaHMuYecKOro JBHKEHHS Tella OTHOCHUTEIbHO Pa3HbIX Tel
oTCu€Ta.

2. CpaBHEHHME TyTe M TpPACKTOPUW JIBMXKEHHMS OJHOIO M TOrO JKE€ Tela
OTHOCHUTENBHO PA3HBIX TEJI OTCYETA.

3. N3mepeHnne cKkOpOCTH U YCKOPEHHMS IPSIMOJIMHENHOTO IBU)KECHUS.

4. HccnenoBanne npu3HAKOB PAaBHOYCKOPEHHOI'O IBUKEHUS.

3. Habmoienue ABMXEHUs Tesla o OKPY>KHOCTH.

6. Habmonienne MexaHMYECKHUX SIBICHUN, NMPOMCXOMALIMX B CHCTEME OTCUéTa
«Tenexka» npu e€ paBHOMEPHOM M YCKOPEHHOM JBUXEHUM OTHOCUTEIBHO KaOWHeTa
(du3uKH.

7. 3aBUCUMOCTh YCKOpPEHHUS Tejla OT MacChl TeJla U ACHCTBYIONIEH Ha HETO CHUJIBI.



8. Habmronenue paBeHcTBa CUJI IPU B3aMMOJICHCTBUM TEJL.

9. N3meHenue Beca Tena npyu yCKOPEHHOM JIBUKEHUU.

10. ITepenavya ummyJibca pu B3aMMOACHCTBUU TEJL.

1. [IpeobpazoBanus SHEPTUH TPU B3AUMOACHCTBUM TEJL.

12. CoxpaHeHne UMITyJIbCca MPU HEYTIPYTOM B3aUMOJCHCTBUH.

13. CoxpaHeHHe UMITyJIbca IPU a0COTIOTHO YIPYTOM B3aUMOICHCTBUU.

14. Ha6nronenue peakTHBHOTO JIBUYKEHUS.

15. CoxpaHeHre MEXaHUYECKON PHEPTUU TIPU CBOOOTHOM I1aJICHUU.

16. CoxpaHeHrne MEXaHWYECKOW SHEPruM MpU JBMXKEHUM TeJia IOJ JEeUCTBUEM
MIPY>KUHBI.

Jlabopamopnuie pabomel u onvimol.

1. OnpeneneHve yCKOPEHHsI Tejla MPU PABHOYCKOPEHHOM JIBUXKEHUH I10
HaKJIOHHOW INIOCKOCTH.

2. Omnpenenenre Ko3QPUIIMEHTA TPEHUS CKOJIbKEHUS.

3. Onpenenenne KECTKOCTH NPYKUHBI.

4. Omnpenenenue paOOThl CUJIBI TPEHHS MPU PABHOMEPHOM JBMXKEHHUM TeJa IO
TOPU30HTATIBHON OBEPXHOCTH.

3. N3yueHne 3aKkoHa COXpaHEHUSI SHEPTHM.

Pasznen 2. MexaHn4yeckue Koj1e0aHUsI U BOJIHBI.

KonebarenbHoe paBmxeHne. (OCHOBHBbIE XapaKTEPUCTHUKU KoJeOaHUM: MEpHoJ,
4acToTa, aMIUIATY1a. MaTtemaThudecKuil U NPYKUHHbIA MassTHUKU. [IpeBpanienue snepruu
IpU KOJIeOaTeIbHOM JABUKCHUU.

3aryxawomue KkojeOaHus. BwiHyXJIeHHbIe KojeOanus. Pe3zonanc. MexaHuueckue
BOJIHBI. CBOMCTBA MEXaHUYECKUX BOJIH. [IpoAosibHBIE U MONIEpEeYHbIE BOIHBIL. J[JIiHA BOJIHBI
U CKOPOCTh €€ pacnupocTpaHeHUsl. MexaHn4ecKUe BOJHBI B TBEPAOM TeJl€, CEHCMHYECKUE
BOJIHBI.

3ByK. 'poMKOCTB 3ByKa M BbicOTa TOHA. OTpaxkeHue 3Byka. lH(pa3Byk U yJIbTpa3ByK.

Jlemoncmpayuu.

1. HaGnronenue konmeOGaHWii Tel TOM JEUCTBHEM CHJIBI TSHKECTH W CHIIBI
YIPYTOCTH.

2. Habmonenue xonebanuii rpy3a Ha HUTH U Ha TPY>KHHE.

3. HabGnroneHnue BoIHYKIEHHBIX KOJICOAHHUM U pe30HaHca.

4. PacnipocTpanenue npoaoiabHbIX U OMEPEYHBIX BOJH (Ha MOJIEIIN).

5. HalGnronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YACTOTHI.

6. AKYCTHUYECKHUI PE30HAHC.

Jlabopamopnwie pabomul u onvimol.

1. HccnegoBanue 3aBUCMMOCTH MepUoa KojieOaHUM OT KECTKOCTH MPY>KUHBI U
MAacchl rpysa.

2. [TpoBepka HE3aBUCUMOCTH TIeproAa KoyieOaHuil rpy3a, HOJABEUIEHHOTO K HUTH,
OT MaccChl Tpy3a.

3. HalGnronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

Pa3znes 3. DiieKTpOMArHUTHOE MOJIE M JIEKTPOMATHUTHbIE BOJIHBI.

DJIEKTPOMAarHUTHOE MoJie. IIEKTPOMAarHUTHbIE BOJIHBI. CBOMCTBA 3JIEKTPOMATrHUTHBIX
BOJIH. [lIkana 37meKTpOMarHUTHBIX BOJH. VCnonb30BaHME 3IEKTPOMArHUTHBIX BOJIH JUIS
COTOBOM CBSI3U.

DJIeKTpOMarHuTHas mpupojaa ceera. CKopocTh cBeTa. BosiHOBEIE CBOMCTBA CBETA.



Hemoncmpauyuu.

1. CBoliCcTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BosiHOBBIE CBOIICTBA CBETA.

Jlabopamopnwie pabomul u onvimol.

1. N3ydeHue CBOMCTB SJIEKTPOMATHUTHBIX BOJIH C IOMOIIBIO MOOHUJIBLHOTO
TenedoHa.

Pa3nen 4. CBeToBbI€ IBJICHHUS.

JlyueBas monens cBeta. Mcrounuku cera. [IpssMonmHetHOE pacipOCTPaHEHUE CBETA.
3atmenust Connua u JIlynsl. Otpaxenue ceta. [limockoe 3epkano. 3akOH OTpaKEHUS CBETA.

IIpenomnenue ceta. 3aKOH mpeaomiieHusi cBeta. [loaHOE BHYyTpeHHEE OTpa)Ke€HUeE
cBeTa. Mcnob30BaHre MOJHOTO BHYTPEHHETO OTPAXKEHUS B ONITHYECKUX CBETOBOAX.

Jlunza. Xon nyueidt B nunze. OnTuyeckas cuctema (oroanmapara, MUKPOCKOIA |
Teyeckorna. ['a3 kak onrudeckas cucreMa. biam3opyKocTh U TallbHO30PKOCTb.

Pasznoxenue Oenoro csera B cnektp. OnbiTel HetoToHa. CrioskeHHE CIEKTPaIbHbBIX
uBeToB. /lucnepcus ceera.

Jlemoncmpayuu.

1. [IpsiMonmHEHOE PacpOCTPaHEHUE CBETA.

2. OtpaxeHue cBera.

3. [Tonyuenue n300pakeHUi B MIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

4. [Ipenomiienue cBera.

3. Ontuyeckuid CBETOBO.

6. Xop mydeit B coOuparoriei JIMH3e.

7. XoJ1 Iy4er B pacCEUBArOIIECH JIMH3E.

8. [Tonyuenue n300pa>keHUi ¢ TOMOIIBIO JINH3.

9. [Ipunnun aeiicTBus hoToanmnapara, MUKpPOCKOIA U TEJIECKOTIA.

10. Mopens rma3sa.

1. Pa3noxenue 6eoro cBeta B CIEKTP.

12. [Tonydenue 6e0ro cBeTa MpH CIOKEHUH CBETA PA3HBIX 1[BETOB.

Jlabopamopnwie pabomul u onvimol.

l. HccnegoBanue 3aBHCHUMOCTH yIUIa MPEIOMIIEHUS CBETOBOIO Jyda OT yrjia
NaJICHUs] Ha TPAHUIIE «BO3yX—CTEKIIO».

2. Omnpenenenrue (OKYCHOTO PACCTOSHUS M ONTHUYECKOM CHUIIbI COOMparolien
JIUH3BI.

3. OnbIThl MO pPa3’I0KEHHUIO OENoro CBeTa B CIEKTP M BOCHPUITHIO I[BETA

IPEIMETOB MPU UX HAOJIIOJICHUHU Yepe3 LIBETOBBIC (PUIIBTPHI.

Pa3znen S. KBanToBbBIC SIBJICHUS.

OmneiTel Pezepdopna u mutanerapuas mojiens aroma. Monens aroma bopa. Ucnyckanue
Y TIOTJIONIEHUE cBeTa aTOMOM. KBaHThI. JInHEYaTbie CIIEKTPHI.

PagnoaktuBHOCTh. Anb(a-, 6eTa- u raMma-uznyudeHusi. CTpoeHHE aTOMHOTO siipa.
Hyxnonnas moxens aromuHoro siapa. M3oromnsl. PagnoaktuBHblie npepamenus. [lepron
II0JIypacnana aTOMHBIX SIIEP.

SnepHble peakuuy. 3aKOHBI COXPAHEHMS 3apsI0BOIO M MacCOBOTO YUCEI. DHEPIus
CBA3M aTOMHBIX sjep. CBsA3b Macchl W 3HEpPruv. Peaknuu cuHTE3a W JCJNECHHS SIED.
Uctounuku sueprumn ConHua u 3BE31.

SnepHas sHepreTuka. JIelcTBUs paAuOaKTUBHBIX U3J1yYEHUN Ha )KUBbIE OPTraHU3MBbI.

Jemoncmpayuu.

1. CneKTpbl U3JTyYEHUS U TTOTJIOIICHUS.



CnexTphl pa3auvHbIX Ta30B.

CnekTp Bogopoa.

Habmonenue tpekoB B kamepe BuibcoHa.

Pabora cuérunka MOHU3UPYIOMIUX U3TYyUYESHUM.

Peructpanus uznydeHus npupoaHbIX MUHEPAJIOB U MPOTYKTOB.

JIaﬁopamopHue paodomwt u onvimol.

1. N3mepenne pagnoakTHBHOTO (poHa.

IHoBTOpUTEIBbHO-0000 1IN MOYJIb.

[ToBTOpUTENHEHO--0000ITAIOMINK  MOIYJIb TpPEIHA3HAYECH IS CHUCTEeMaTH3allud |
00001IIeHnsT TPEIMETHOTO COJICPKAHUSI U OIbITA JACATEIBHOCTU, MPUOOPETEHHOTO MpHU
M3YUYEHUU BCEro Kypca (GU3UKH, a TAKXKE TSI MOATOTOBKH K OCHOBHOMY T'OCY/1IapCTBEHHOMY
sK3aMeHy Mo (Gu3uKe sl 00yJaroIIMXCs, BHIOPABIINX ATOT YUEOHBIN MpeIMeT.

[Ipy wu3ydeHUHW MAHHOTO MOJYJSI PEATU3YIOTCS M CHUCTEMATHU3UPYIOTCS BUJIbI
NEeATeIbHOCTH, Ha OCHOBE KOTOPBIX OO€CHeYrBaeTcsl JOCTH)KEHUE TMPEIMETHBIX U
MeTanpeIMETHBIX TJIAHUPYEMBIX pe3yJIbTaToOB oOyueHusl, dbopmupyertcs
€CTEeCTBEHHOHAYYHAasi TPAaMOTHOCTh: OCBOCHUE HAyUYHBIX METOJOB MCCJEAOBAHUS SBICHUMN
MPUPOJIbl U TEXHUKH, OBJIAJICHUE YMEHUSIMU OOBSICHATh (PU3HYECKUE SIBJICHUS, IPUMEHSIS
MOJTYYEHHbBIC 3HAHUSI, pElIaTh 3a7a4M, B TOM YHUCJIE€ KAYECTBEHHBIC U DKCIIEPUMEHTAIbHBIE.

[IpyHUIMNIMATBHO NIESITEIPHOCTHBIN XapaKTeEP JAHHOIO pasjesia peaju3yeTcs 3a CUET
TOTO, YTO OOYYAIOIINECs BHIMOIHSIOT 3aJaHUs, B KOTOPHIX UM IPEJIaraeTcs:

Ha OCHOBE TOJIyYCHHBIX 3HAHUI pacrno3HaBaTh W HAYYHO OOBSICHATH (PU3UUYECKHE
SIBJIEHUS B OKPY’KaIOIIEH IPUPOJIE U TOBCETHEBHOM KU3HMU;

UCIIOJIb30BaTh HAYYHbIE METOJbI UCCIEAOBaHUS (PU3NYECKUX SIBIICHUN, B TOM YHUCJIE
JUIS1 TPOBEPKHU TUIIOTE3 U MOJIYYEHUSI TEOPETUYECKUX BBIBOJIOB;

OOBSACHITh HAy4YHbIE OCHOBBI HaumboOJee BaXXHBIX JOCTHXKEHHM COBPEMEHHBIX
TE€XHOJIOTUH, HAPUMEP, TPAKTUUECKOTO UCTIOIb30BAHUS PA3IMUYHBIX UICTOYHUKOB SHEPTUU
Ha OCHOBE 3aKOHA MPEBPAILCHUS U COXPAHEHUS BCEX M3BECTHBIX BUJIOB SHEPTHUHU.

SEINRN

IInanupyemule pesynromamsi yueono2o npeomema

N3ydyenne ¢u3MKu Ha ypOBHE OCHOBHOI'O OOILEro OOpa30BaHMs HANpaBICHO Ha
JOCTUKEHHE JIMYHOCTHBIX, METAlIpEeIMETHbIX M MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yIbTaTOB.

Jluunocmmuule peszyromamoi

B pesynbrare nsydeHuss pU3MKM HA YPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHUS Y
oOyuatomerocst 0yayT c()OpMUPOBAHBI CIEAYIOIINE JIUYHOCTHBIE PE3YJIbTAThl B YACTH:

e1) MaTPHMOTHYECKOr0 BOCIIMTAHUSA:

®- NPOSBIICHHE HHTEpeca K HMCTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCUHCKOU
bu3uYECKO HAYKH;

®- [ICHHOCTHOE OTHOLIEHHE K JOCTUKEHUSIM POCCUMCKUX yUEHBIX--(PU3UKOB;

¢2) rpaxJIaHCKOr0 M TyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

®- TOTOBHOCTh K aKTHUBHOMY YYacCTHIO B OOCYKJIEHHH OOIIECTBEHHO 3HAYUMBIX U
ATUYECKHUX MPOOJIEeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM TOCTHXKEHUN (DU3HKH;

®- OCO3HAHHUE Ba)KHOCTU MOPAIIbHO--3TUYECKUX IIPUHIIMIIOB B JEATEIBHOCTH YUYEHOTO;



3) 3cTeTH4eCKOro BOCIIUTAHMS:

®- BOCIPHUATHE DICTETHMUECKMX KayecTB (PU3MUECKOW HayKu: €€ TapMOHUYHOIO
OCTPOEHUSI, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

®4) IEHHOCTH HAYYHOI0 MO3HAHUS:

®- OCO3HAHME IEHHOCTH (PU3UYECKON HAyKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS
MHPa, OCHOBBI PA3BUTHUS TEXHOJIOTUM, BAXKHEUIIEW COCTABJIAIOLIECH KYJIbTYPHI;

®- Dpa3BUTHE HAY4YHOW JIOOO3HATEIBLHOCTH, HWHTEpPECa K HCCIEI0BATENbCKON
NEeSTeIbHOCTH;

¢5) popMHUPOBaHUS KYJIbTYPbI 310POBbS U IMOLHOHAJIBHOI0 0J1ar0MOTyYHA:

®- OCO3HaHWE IIEHHOCTH Oe3omacHOro oOpa3a JKM3HHU B  COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXXHOCTHU MpaBHil 0€30MacHOr0 MOBEACHUS Ha TPAaHCIOPTE, Ha
JOporax, ¢ JEKTPUUYECKUM U TETUJIOBBIM 000PY/IOBAHUEM B IOMAITHUX YCJIOBUSX;

e- c(hopMUpOBaHHOCTh HaBbIKa pe(IeKCUU, IPU3HAHUE CBOETO IpaBa Ha OMIMOKY U
TaKOIo K€ IpaBa y JPyroro 4ejoBeKa;

©0) TPYAOBOI0 BOCIIUTAHMSA:

e- QAKTMBHOE YYacTHE€ B pEHICHUUW NPaKTUUECKUX 3a7ad (B paMKaxX CEMbH,
00pa3oBaTeNbHOM OpraHu3allud, TOpoAa, Kpas) TEXHOJOTUYECKOM U COLUAIbHOU
HaIpPaBJICHHOCTH, TPEOYIOIIUX B TOM YUCEe U (PU3NUYECKUX 3HAHU;

®- HHTEPEC K MPAKTUUECKOMY U3YUYEHUIO Tpodeccuit, CBsI3aHHBIX C (DU3UKOM;

®7) 3KOJIOTH4€CKOT0 BOCIIUTAHMS:

®- OpHEHTAIlUA Ha MPUMEHEHUE (PU3NUYECKUX 3HAHWM JUIsl pElIeHUs 3a7a4 B 00J1acTu
OKpY>Kalolllel Cpe/ibl, IIIAHUPOBAHUS MMOCTYIIKOB M OIIEHKH MX BO3MOKHBIX MOCJIEICTBUN
JUJIs1 OKPYIKAIOILEHN Cpebl;

®- OCO3HAHME TJI00ATBHOTO XapaKTepa SKOJIOTMUECKUX IPOOJIEM U Iy TeN X pelleHus;

¢8) ajanTanun K MI3MEHSIOUMUMCH YCJIOBUAM COLHAIBHOU U NMPUPOJIHOM Cpeabl:

®- IOTPEOHOCTh BO B3aMMOJICHCTBUH TPHU BBHIMOJHEHUU HCCIEIOBAHUNA U MPOEKTOB
(bu3MYeCcKO HAMPaBIEHHOCTH, OTKPHITOCTh ONBITY U 3HAHUSIM JIPYTHX;

®- [IOBBIIIIEHHUE YPOBHS CBOCH KOMITIETEHTHOCTH Uepe3 MPAKTUUECKYIO JeATeIbHOCTD;

- MOTPEOHOCTH B hOPMHUPOBAHUN HOBBIX 3HAHUM, B TOM YncCIie POPMYITHPOBATH UICH,
MOHSITHUS, TUIIOTE3bI O PU3NUECKUX 00BEKTaX U SABJICHUSX;

e- Oco3HaHuEC JeHUIUTOB COOCTBEHHBIX 3HAHUM W KOMIIETCGHTHOCTEH B 00JacTH
busuKy;

®- [IJTAHUPOBAHKE CBOETO PA3BUTHUSI B TPUOOPETCHUHN HOBBIX (PU3HUECKUX 3HAHUM;

®- CTPEMJICHHE aHAJIM3UPOBATh U BBIABIATH B3aWMOCBSI3U TPHUPOAIBI, OOIECTBA U
HSKOHOMHKHU, B TOM YHCJIE C UCIIOJIb30BaHUEM (DU3UUECKUX 3HAHUM;

®- OILICHKA CBOMX JICUCTBUM C YUETOM BIMSHHS HA OKPYKAIOILILYIO CPEly, BO3ZMOMKHBIX
TJI00aJIbHBIX MOCTIEACTBUH.

Memanpeomemnvie pe3yivmamol

B pesynbrare ocBoeHHs mporpaMMmbl M0 (DU3WKE HAa ypOBHE OCHOBHOTO OOIIETO
oOpaszoBaHus y oOyyaromierocss 0ynyT copMUpOBaHbl MeTanpeaMeTHbIe Pe3yJbTAThI,
BKJTFOYAOIINE TTO3HABATECIIbHBIC YHUBEPCATbHBIC YUCOHbIE NEHCTBHS, KOMMYHHUKATHBHBIC
YHUBEpCaIbHbIC YUeOHbBIE TCUCTBUS, PETYJIATUBHBIC YHUBEPCATbHBIC YICOHBIC ICHCTBUS.



Ilo3naBaTenbHbIe YHUBEPCAJIbHbIE YUeOHbIe el CTBUSA

Ba3oBble Jijornyeckue 1eiicTBUA:

®BBLIBIISITh U XapaKTEPU30BATh CYIIECTBEHHBIE IPU3HAKN OOBEKTOB (SIBJICHUI);

®yCTAHABJIMBATh CYIIECTBEHHBIM MpU3HAK KJIACCHU(PUKAIMU, OCHOBaHUS IS
00001IIEeHS ¥ CpaBHEHUS;

®BBLISIBJISITH 3aKOHOMEPHOCTU M NMPOTUBOPEUHUS B pacCMaTpUBAEMbIX (paKTax, TaHHBIX
U HAOJIIOICHUSIX, OTHOCSIIUXCS K (PU3NYECKUM SIBICHUSIM;

®BBLISIBJISITH IPUYUHHO--CJICACTBEHHBIE CBSI3U MPU U3YYEHUH (PU3MUECKUX SBJICHUN U
IPOLIECCOB, JI€NIaTh BBIBOJABI C HCIOJIb30BAaHUEM JIEAYKTUBHBIX U HWHAYKTHUBHBIX
YMO3aK/IIOU€HUHN, BBIIBUTATh TUIIOTE3bI O B3aUMOCBSI3X (PU3NUECKUX BEITUYUH;

®CaMOCTOATEIbHO BBIOMpATh CHOCOO pelieHuss y4yeOHOM Qu3nyeckol 3amadu
(cpaBHEHHE HECKOJIbKMX BApUAHTOB pPEIICHUs, BHIOOpP Hambosiee MOAXOMAMIIEro ¢ yuéToM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3zoBble ucciaenoBarebCcKue 1eHCTBUA:

®1ICTIOJIB30BATh BOIPOCHI KaK UCCIIEI0BATENBCKUI HHCTPYMEHT NTO3HAHUS;

®[IPOBOJUTH IO CAMOCTOSITEIbHO COCTaBJICHHOMY IUIaHY OIBIT, HECJIOXKHBIN
bu3HYeCKuil IKCIIEPUMEHT, HEOOIBIIIOE UCCIIeI0OBaHNE (PU3NUECKOTO SBIICHUS,

®OI[CHIBATh Ha MPUMEHUMOCTD U JOCTOBEPHOCTh HH(POPMAIINIO, TTOTYUYESHHYIO B XO/1€
WCCJICTOBAHMSI MITH DKCTIEPUMEHTA,;

©CaMOCTOSITEIbHO (OPMYJIMPOBATH OOOOIIEHUS ¢ BBIBOABI 10 pe3yJbTaram
IPOBEIEHHOTO HAOIIOICHUS, OTBITA, UCCIICIOBAHMS,

®[IPOTHO3MPOBATh BO3MOXKHOE JalibHEHIee pa3BUTHE (PU3NYECKUX MPOLECCOB, a
TaK>K€ BBIJIBUTaTh MPEAMNOI0KEHHUS 00 UX Pa3BUTHH B HOBBIX YCIOBUSX U KOHTEKCTaX.

PaGora c nndopmanueii:

®IIPUMEHSTHh Pa3jINYHbIE METOJbI, MHCTPYMEHTHI M 3alpOChl TIPU TOUCKE U O0TOOpe
MH(OpPMAIUMU WIH JAHHBIX ¢ YYETOM MPEANIOKEHHOW yueOHON (U3HUeCcKOr 3a1auu;

® AHAJIM3UPOBAThH, CACTEMATU3UPOBATH U MHTEPIIPETHPOBATH MH(POPMAITUIO PA3TUIHBIX
BUJIOB U (DOpM MpeACcTaBICHUS;

®CaMOCTOSITEIbHO BBIOMPATh ONTUMANbHYIO (pOpMY Ipe/CcTaBiIeHUs MHPOpPMaLUU U
WUTIOCTPUPOBATh pelIaeMble 3aJaud HECJIOKHBIMU CXEMaMM, JuarpamMmami, HHOHN
rpaduKoil 1 ©X KOMOWHAIIUSIMH.

KoMMyHuKaTHBHBIE YHHBepcadbHbIe yYeOHbIE 1eiiCTBHA:

®B X0/ic OOCYXJIEHHsI y4yeOHOTO MaTepuasia, pe3yJbTaToB J1abOpaTOpPHBIX padOT U
MPOEKTOB 3a/1aBaTh BOIPOCHI IO CYHIECTBY OOCYXIaeMOil TeMbl U BBICKA3bIBaTh HJICH,
HallEJICHHBIE HA PEIICHHE 3aJa4i U MoJIep KaHue OJ1aroKeaaTeIbHOCTH OOLIEHNS;

®CONOCTaBIATh CBOM CYXACHHUA C CYXICHUAMU JPYIMX YYaCTHUKOB JHUAJOra,
OoOHapyXUBaTh pPa3IN4ME U CXOACTBO MO3UIIMIA;

®BBIPAKATh CBOIO TOUKY 3PEHHUS B YCTHBIX U MUCHMEHHBIX TEKCTAX;

eIIyONMYHO TPEACTABIATH PE3YJIbTaThl BBIMOJTHEHHOTO (U3UYECKOTO  OMBITA
(9KCTIEpUMEHTA, UCCIIeIOBAHUS, IPOCKTA);

®[IOHMMAaTh U KCII0JIb30BATh MPEUMYILECTBA KOMAHIHOM ¥ MHAUBUAYAIbHON pabOThI
IPU pEUICHUU KOHKPETHOM (pU3nUecKor MpoOIeMBl;

®IIPUHUMATH II€JIM COBMECTHOW JEATEIbHOCTH, OPTaHM30BBIBATH ACHCTBHUS MO €€
JOCTHKCHHIO: PACHPEENATh POJH, OOCYX AaTh MPOIECCHl U Pe3yJbTaThl COBMECTHOU
paboThl, 000011aTh MHEHUS HECKOJIBKUX JIFOZCH;



®BLINOJIHATH CBOIO YacCTh Pa0OTHI, JOCTUIas KaueCTBEHHOI'O pe3yJibTaTra Mo CBOEMY
HaIpPaBJICHUIO U KOOPJUHUPYS CBOU JEHUCTBUS C IPYTUMHU YWICHAMU KOMAaH/IbI;

®OIICHMBATh KAayeCTBO CBOEr0 BKJIaJa B OOMMA MPOAYKT IO KPUTEPUSIM,
CaMOCTOSITENILHO CHOPMYTUPOBAHHBIM YYaCTHUKAMHU B3aMOICHCTBHS.

PeryiasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eliCTBUS

Camoopranu3anus:

®BLISBIIATh MPOOJIEMbl B JKU3HEHHBIX M YUYEOHBIX CUTYalMSIX, TPEOYIOIIMX IS
peuieHust pU3NYECKUX 3HAHUM;

®OPUEHTHUPOBATHCS B PA3NIMYHBIX MOJXO0JAaX MPUHATUS PEUICHUN (MHAMBUIYAIBHOE,
INPUHATHE PEILICHUS B TPYIIE, IPUHITUE PEIICHUIN TPYIIION);

®CaMOCTOSITEIHHO COCTAaBIISITh AJTOPUTM pEIICHUS (PU3NYECKOW 3a/layd WM TIaHa
UCCJICIOBaHMUSI C Y4YETOM HMMEIONIUXCS PECypCcOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh MpeiaraéMble BApUAHThI PEIICHU;

e 1eJ1aTh BHIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, SMOUMOHAIbHBII UHTEJJIEKT:

®1aBaTh aJICKBAaTHYIO OLICHKY CUTYyallMy U MpejaraTh IiaH €€ U3MEHEHUS;

®00BSICHATh TPUYMHBI JIOCTHKEHUS (HEIOCTHXKCHHS) PEe3yJbTaTOB EATEIbHOCTH,
JaBaTh OIEHKY MPUOOPETEHHOMY OTIBITY;

®BHOCHUTb KOPPEKTHUBBI B ICSITEILHOCTH (B TOM YKCJIIE B XO/1 BBITTOTHEHUS (PU3UYECKOTO
WCCIIEIOBAHUS UM TIPOEKTA) HA OCHOBE HOBBIX OOCTOSITEILCTB, U3MEHUBIIIUXCSl CUTYaIIUH,
YCTaHOBJICHHBIX OIMOOK, BO3HUKIITUX TPYIHOCTEH;

® OLICHHBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSIM;

®CTaBUTH c€0s1 HA MECTO IPYTOro YeJIOBEKA B XOJI€ CIIOpa WK IUCKYCCHH Ha HAYYHYIO
TE€MY, IOHUMAaTh MOTUBbI, HAMEPEHHUSI U JIOTUKY JPYTOro;

e[puU3HaBaTh CBOE NpaBO Ha OMIMOKY MpU penieHur (U3NYECKUuX 3a7ad WIH B
YTBEPIKJCHUSIX Ha HAYYHBIE TEMBI U TAKOE K€ MPaBO JPYroro.

lIpeomemnvie pezyivmamol

[IpeameTHbie pe3ysbTaThl MO yyeOHOMY mpeamety "®dusuka" (Ha 6a30BOM YpPOBHE)
JTOJKHBI 00€CIIeYnBaTh:

1) nonuManue posiv pU3MKKU B HAYYHON KapTUHE MUpPA, CHOPMHUPOBAHHOCTH OA30BbIX
MPEACTABICHU O 3aKOHOMEPHOM CBSI3M W TO3HABAEMOCTH SIBJICHUUN MPHUPOJIBI, O POJIU
HKCIIEpUMEHTA B (pU3MKe, 0 CUCTEMOOOpAa3yoIIeil posik PU3KMKHU B pa3BUTHUU €CTECTBEHHBIX
HayK, TEXHUKHA W TEXHOJIOTHH, 00 SBOTIONNH (PU3NUECKUX 3HAHUHN W UX POJIU B IEIIOCTHOM
€CTECTBEHHOHAYYHOU KapTHHE MHpPA, O BKJIAJE POCCUUCKUX U 3apyOEkKHBIX YUCHBIX-
(GU3UKOB B pa3BUTHE HAyKH, OOBSICHEHHE IPOIECCOB OKPYKAIOIIETO MHUpPa, PAa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

2) 3HaHUA O BHAAX Marepud (BEIIECTBO U TOJIE), O JBIKEHUU Kak Crocode
CYIIIECTBOBAHMS MaTepuH, 00 aTOMHO-MOJIEKYJISIPHOW TEOPHH CTPOCHHS BEIIECTBA, O
(U3UYECKOM CYIITHOCTH SIBICHUW MPUPOIHI (MEXAaHUUECKHX, TeTITIOBBIX, AJIEKTPOMATrHUTHBIX
Y KBaHTOBBIX); YMEHHUE Pa3IMyaTh SBJICHUS (PAaBHOMEPHOE M HEPAaBHOMEPHOE JBM)XEHHE,
PAaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JABUKEHUE, PABHOMEPHOE JIBUKEHUE MO OKPYKHOCTH,
WHEpIUs, B3aUMOJCHCTBUE TeJl, paBHOBECHME MATEpUAJIBLHOM TOYKHM M TBEPAOro Teia,
nepeiada JaBiCHUS TBEPAbIMU TeJlaMM, KUAKOCTIMU U Tra3amH, IUIaBaHHE TeJl,
KoJiebaTenbHOe JBUKEHUE, PE30HAHC, BOJIHOBOE JIB)KEHUE, TEIJIOBOE JBM)KCHUE YACTHII



BemiecTBa, AUQQy3us, TEIJIOBOE pACIIMPEHHE U C)KAaThe, TEIUIOOOMEH M TEIUIOBOE
paBHOBECHE, ITUIABJICHUE U KPUCTAJUIM3ALMS, 1apo0Opa3oBaHue (MCIIApEHNE U KUIIEHUE) U
KOHJECHCALNA, DJIEKTPU3alUsl TeJl, B3aUMOJEHCTBUE BJIEKTPUUECKUX 3apsiOB, JEHCTBUS
AJIEKTPUYECKOTO  TOKa,  KOPOTKOE  3aMblKaHWE,  B3aMMOJCHCTBHE  MarHUTOB,
ANIEKTPOMATHUTHAS WHAYKIUA, ACHCTBUE MArHUTHOTO TMOJS Ha MPOBOAHUK C TOKOM,
MPSMOJIMHEMHOE PACIPOCTPAHEHHE, OTPAKEHNE U MPEJTOMIICHHE CBETA, JUCIEPCHS CBETA,
pPa3O)KEHHE CBETOBOIO H3JIYyYEHUSI B CIEKTp, €CTECTBEHHAas pPaJUOAKTUBHOCTD,
PaAMOAKTUBHBIE MPEBPAIICHUS aTOMHBIX SAE€p, BO3HUKHOBEHHE JMHENYATOrO CHEKTpa
U3JIy4eHHs]) 1O OINMCAaHWIO MX XapaKTEpHbIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SIBJIIEHUE; YMEHHE PAclO3HaBaTh IPOSBIICHUE
M3YYECHHBIX (DU3MUECKUX SIBICHUH B OKpY)KAIOIIEM MHUPE, BBIIETSAS HX CYIIECTBEHHbIE
CBOMCTBA/TIPU3HAKY;

3) BiajieHre OCHOBaMU MOHATUIHOIO anmnapaTa U CUMBOJIMYECKOTO A3bIKa (PU3HUKHU U
MCIIOJIb30BAaHUE UX JIJISl PEIICHUs YUEOHBIX 3a]1a4, YMEHUE XapaKTEpPU30BaTh CBOMCTBA TE,
(u3nUecKue IBICHUS U MTPOLIECCHI, UCTIONB3YS (PyHIaMEHTaIbHBIE U AMIUPUUECKUE 3aKOHBI
(3akoH Ilackans, 3akoH ApxuMmena, IpaBuIO pblyara, 30J0TO€ IPABUIO MEXAaHUKH, 3aKOHBI
M3MEHEHUS U COXPAHEHHSI MEXaHUYECKOW SHEPruu, ypaBHEHUE TEIIOBOrO OanaHca, 3aKOH
COXpaHEHUsI MMIYJIbCa, 3aKOH COXPAHEHUs JJIEKTPUYECKOro 3apsja, MPUHLUII
OTHOCUTEIBHOCTH ['anmuies, NpUHLMIT CYNEepHo3UMLUMU CHWJI, 3aKOHbl HBIOTOHA, 3aKOH
BCEMHMPHOI'O TATOTEHMS, TEOpEMa O KUHETHYECKOW 3HEpPruM, 3aKoH ['yka, OCHOBHBIE
IIOJIOKEHUSI MOJIEKYJISIPHO-KHMHETUYECKOM TEOpUHM CTPOEHUS BellecTBa, 3akoH KyloHa,
IMPUHLUI CYNEPHO3UIUU IIEKTPUUECKUX MOJIEH, 3akoH Oma g ydacTka IENH, 3aKOH
Jxoyns-JIeHna, 3aK0HbI MPSMOJIMHENHOTO PaCIPOCTPAHEHHUS, OTPAKEHUSI U IPEITOMIICHHUS
CBETA); YMEHHE ONUCHIBATh U3YyUEHHbIE CBOWCTBA TeNl U (PU3HUECKUE SIBJICHMSI, UCTIOIb3YS
(uznyecKkue BEIUYUHBL;

4) ymeHHe TPOBOAUTH MPSAMBIE U KOCBEHHBIC H3MEPEHHs (U3UUECKUX BEIUIUH
(paccTosiHMe, TIPOMEXYTOK BpEMEHH, Macca Tena, oO0BeM, CHIIa, TeMIeparypa,
OTHOCUTEJIbHASL BIJAXHOCTh BO3[yXa, CHUJA TOKAa, HANpPSHDKEHHE, CONPOTHBIICHHE) C
MCIOJIb30BAaHNUEM AaHAJIOTOBBIX W IH(PPOBBIX H3MEPUTEIBHBIX MPHUOOPOB; MOHWMAaHHE
HEU30€KHOCTH TOTPEHIHOCTeH (U3NYECKUX HM3MEPEHUN; yMEHHE HaXOJUTh 3HAUYCHHE
U3MEPSEMON BEJIMYMHBI C IOMOIIBI YCPEIHEHUS pE3YyJbTaTOB CEPUU H3MEPEHHU H
YUUTBIBaTh MOTPEIIHOCTh U3MEPEHUI;

5) BIazieHHe OCHOBAaMHU METOJI0OB Hay4YHOT'O MTO3HAHUS C YUETOM COOJIIOCHUS MTpaBUIl
0e30MacHOro Tpyaa:

HaOmoeHNue  (U3NYECKUX  SIBJICHMHA: YMEHHE  CaMOCTOSITEIbHO  COOMpaTh
AKCIIEPUMEHTAJIbHYI0 YCTaHOBKY W3 JAHHOTO Habopa 0O0OpyAOBaHHSA MO HMHCTPYKLMH,
OINKCHIBATh XOJ1 ONbITA U 3alMCHIBATh €TI0 PE3ybTAThl, POPMYIUPOBATH BHIBOJBL;

IPOBEJACHUE NPSIMBIX M KOCBEHHBIX M3MEPEHUN (PU3MUECKHX BEJIMYMH: yMEHUE
IJIAHUPOBATH U3MEPEHHUSI, CAMOCTOSATEIBHO COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY 10
WHCTPYKLUH, BBIYUCIIATh 3HAYEHUE BEJIMYMHBI U aHAJTU3UPOBATh MOJYYEHHBIE PE3YJIbTAThI
C YYETOM 33JaHHOU IMOIPEIIHOCTH PE3YyJIbTaTOB U3MEPEHUI;

IIPOBE/ICHUE HECJIOXKHBIX 3KCHEPHUMEHTAIBHBIX HCCIEI0BAHUN; CaMOCTOSATEIBHO
coOupaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY U MPOBOJUTH MCCIIEOBAHUE 10 MHCTPYKLHUH,
NPEJCTaBIATh TMOJYyYEHHbIE 3aBUCUMOCTH (DM3MUYECKUX BEJIMYMH B BHJE TaOIULl U
rpauKoOB, yUUTHIBATh NOTPEIIHOCTH, JAEJIaTh BHIBOJBI 10 PE3yJIbTaTaM UCCIEAOBAHMUS;

6) MOHUMaHHE XapaKTEPHBIX CBOMCTB (hU3MUECKUX MOJesel (MaTepualibHas TOYKa,
aOCOJIIOTHO TBEPJIOE TENO, MOJEIM CTPOCHMSI Ta30B, >KUIKOCTEH M TBEPAbIX Te,



IUTaHEeTapHas MOJENb aTOMa, HYKJIOHHAs MOJIEJIb aTOMHOTO Si/[pa) U YMEHHUE MPUMEHSTh UX
ISl OObsICHEHUST (PU3UYECKUX MPOLECCOB;

7) ymeHue oOBSICHATH (hU3WYECKHE MPOIECChl M CBOMCTBA TeJl, B TOM YHUCIE U B
KOHTEKCTE CUTYallMi MpPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa, B YACTHOCTHU, BBIABIATH
MIPUYUHHO-CJICICTBEHHBIC CBS3U M CTPOUTH OOBSICHEHHE C OMTOPOil Ha U3YYCHHBIE CBOMCTBA
bu3nuecKuX SIBICHUHN, PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIH;

8) yMeHue pemniaTh pacueTHbIE 3aa4u (Ha 6asze 2-3 ypaBHEHUH), HCTIONB3YS 3aKOHBI U
dbopMyIibl, cBsI3bIBatOLIME (U3NYECKUE BEIUYMHBI, B YaCTHOCTH, 3alHUCBIBATH KpPaTKOE
yCIIOBUE 3aJauM, BBISABISATH HEJOCTAIOIIME JlaHHBbIE, BBIOMpATh 3aKOHBI U (POPMYJIBL,
HEOOXOUMBIE JIJISl €€ PEIICHHUs, UCII0Ib30BaTh CIPAaBOYHbIE JaHHbIE, IPOBOAUTH PACUETHI
U OLEHUBATh PEAJUCTUYHOCTH MOJYyUYEHHOTO 3HaueHUsl (U3NYECKON BETUYMHBI; YMEHHUE
OTIPEEIATh Pa3MEPHOCTh (PU3NUECKON BEIMUNHBI, TOJyYEHHOU MPHU pELIeHUH 3a]1auH;

9) yMeHue XapaKTepHu30BaTh MPHUHIIMIBI JTEHCTBUS TEXHUYECKUX yCTPOMCTB, B TOM
qrciie OBITOBBIX MPUOOPOB, W TPOMBIIUICHHBIX TEXHOJIOTHYECKHX IPOIECCOB MO HX
OMMCaHWIO, WCIOJIb3Ys 3HAHHUS O CBOWCTBAaX (M3MYECKUX SBJICHHUM M HEOOXOAMMBIE
¢uznyeckre 3aKOHOMEPHOCTH;

10) ymeHmne Mucmoib30BaTh 3HAHUS O (U3UYECKUX SBICHUSX B TIOBCEIHEBHOM JKU3HU
sl obecriedeHHs] O€30MacHOCTH MpU  OOpalleHHuH ¢ OBITOBBIMH MpUOOpaMu U
TEXHUYECKUMHU  YCTPOICTBAaMHM, COXPaHEHUS 3A0pOBbsI M  COOJIOACHHUS  HOPM
HKOJIOTMYECKOTO TIOBEJIEHUS B OKpY’Kalouledl cpee; MNOHMMaHue HEoOXOAUMOCTH
NPUMEHEHUS  JOCTWXKEHUH  (U3MKM M TEXHOJOTMH i1 pallOHaJIbHOIO
MPUPOIONIOIB30BAHUS;

11) ombIT moucka, mpeodpa3oBaHus U MpeacTaBiIeHUs MHGOpMaUUU (PU3NYECKOTO
COJIEp’KaHusl C UCIOJIb30BaHNEM MH(OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUI; B TOM
qyclie YMEHUE HCKaThb HH(OpManuio (U3HUECKOro cojepxaHusi B ceTu VHTepHer,
CaMOCTOSITENIbHO (POPMYIHPYST TOMCKOBBIM 3ampoc; yMEHHE OICHUBATh TOCTOBEPHOCTH
MOJIy4eHHOW HH(POpPMAIIMM Ha OCHOBE UWMEIOUIMXCA 3HAHWM H  JTOTIOJHUTEIBHBIX
HMCTOYHUKOB; YMEHHE HCIOJb30BaTh MPH BBHIMOJHEHUH YYEOHBIX 3aJaHUi Hay4dHO-
NOMYJISIPHYIO JTUTEPATypy (PU3NUECKOTO COICPKAHUS, CIPABOUYHBIE MaTepUalbl, PECYpChl
cet VHTepHEeT; BlajieHHe NMpUEeMaMU KOHCIIEKTUPOBAHUS TEKCTa, 0a30BBIMHU HABBIKAMU
npeoOpa3oBanus HHGOPMALIMU U3 OJJHOM 3HAKOBOM CHCTEMBI B IPYTYI0; YMEHHUE CO3/1aBaTh
coOCTBEHHbIEC MMCbMEHHBIE U YCTHBIE COOOIICHUS HA OCHOBE MH(GOPMAIIMHN U3 HECKOJIBKUX
MCTOYHUKOB;

12) ymenue npoBOIUTh yueOHOE HCCIEIOBAaHUE O/ PyKOBOACTBOM YUYHUTENs, B TOM
yycie TMOHUMATh 3aJayd  UCCIEAOBaHUS, TMPUMEHSTb METOAbl  HCCJIEIOBAHMUS,
COOTBETCTBYIOIIME TOCTABICHHON I1I€JIM, OCYIIECTBIATh B COOTBETCTBUU C IUIAHOM
COOCTBEHHYIO [I€ATEIbHOCTh M COBMECTHYIO JESATEIbHOCTh B TpYIINe, CIEIUTh 32
BBITIOJIHEHUEM I1JIaHA ICUCTBUN U KOPPEKTUPOBATH €I0;

13) mpeacraBnenuss o cdepax NpodhecCUOHATHLHOW MESITEIILHOCTH, CBS3aHHBIX C
(U3MKON ¥ COBPEMEHHBIMHU TEXHOJIOTUSIMU, OCHOBAHHBIMHU HA JOCTHUKECHUSIX (PU3UUYECKOM
HAyK{, MO3BOJIAIOIIME OOYyYarolmMMCs paccMaTpuBaTh (PU3UKO-TEXHUUYECKYIO 00JIacTh
3HaHUU Kak cepy cBoelt Oyayiieil mpodeccuoHanbHON AEITeTbHOCTH.



K koHIi1y 00yuenust B 7 kj1acce mpeIMETHbIE pe3yJIbTaThl Ha 0A30BOM YPOBHE JTOJIKHBI
oTpaxaTh CHOPMHUPOBAHHOCTh y 00YUAIOIIUXCS YMEHUI:

®CIIOJIb30BATh MOHATHS: (U3NYECKHE U XHMHYECKUE SBJICHUS, HaOJIOJeHHE,
AKCIIEPUMEHT, MOJEJb, TUIIOTe3a, €AUHULBI (U3NYECKUX BEJIWYUH, aTOM, MOJIEKYJa,
arperatHble COCTOSIHUSI BellecTBa (TBEPIOE, KHUIKOE, ra3o00pa3HOEe), MeXaHHM4eCKOoe
JBUYKEHUE (paBHOMEpHOE, HEPaBHOMEPHOE, MPSIMOJINHEWHOE), TpPaeKToOpHs,
paBHOJEUCTBYIOIIAas cuia, Jaedopmanus (ympyras, IUIacCTHUECKasl), HEBECOMOCTb,
COOOILAOIIUECS COCYIbI;

epaznuyath sABICHUsA (auddy3us, TEIoBOE JBW)KEHUE YaCTHI[ BEIECTBA,
pPaBHOMEpPHOE JABWKEHUE, HEPAaBHOMEPHOE JABW)KEHHE, WHEPIMS, B3aMMOJCICTBUE T,
paBHOBecHE TBEPABIX TEJ € 3aKPEIUIEHHOMN OChIO BpallleHUs, ITepeada JaBieHUs TBEPIbIMU
TeJaMU, KUAKOCTSIMU U Ta3aMu, aTMOC(EPHOE JaBlieHUE, IUIaBaHUE TeJ, MpPEeBpaIleHUs
MEXaHUYECKON SHEPIrUH) MO ONUCAHUIO UX XAPAKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JE€MOHCTPUPYIOIIUX TaHHOE (PU3UYECKOE SBJICHUE;

®paCro3HaBaTh MPOSIBIIEHNE U3YUYEHHBIX (PU3UUYECKUX SBJICHUN B OKPYKAIOIIEM MUPE,
B TOM uyHclie (pU3MUECKHE SBJICHHUS B TNPUPOAE: NPUMEPHl JIBHKEHHUS C Pa3IUYHBIMU
CKOPOCTSIMU B )KMBOM U HEXKUBOM MPUPOJE, TEUCTBUE CUJIBI TPEHUS B IIPUPOIE U TEXHUKE,
BJIMSIHUE aTMOC(EPHOIo JAaBICHUS HA KUBOM OpraHu3M, IJIaBaHUE pPbIO, pblYarv B Tele
YeJloBEeKa, MpPU 3TOM MEPEeBOJUTh MPAKTUYECKYIO 3a7ady B YUYEOHYIO, BBIICIATH
CYIIECTBEHHbIEC CBOMCTBA (IpU3HAKU) (PU3NUECKUX SIBJICHUI;

®ONNUCHIBATh H3YYCHHbIE CBOMCTBA Te€l M (PU3MYECKUE SBJICHUS, HCIOJIb3Ys
dbu3ndyeckre BeIMYMHBI (Macca, 00bEM, TUIOTHOCTH BEIIECTBA, BPEMs, IyTh, CKOPOCTD,
CPEIHssI CKOPOCTh, CHJIa YIPYIOCTH, CHJIA TSKECTH, BEC TeEJa, CUJa TPEHHUs, 1aBIICHUE
(TBépHoro Tena, XUAKOCTH, Tas3a), BBITAJKMBAIOIIAs CHUJIAa, MEXaHUYecKas padora,
MOIIIHOCTb, IJIEYO CHJIbI, MOMEHT CHJIbl, KOA(POUIUEHT MOJIE3HOTO AEUCTBUS MEXaHU3MOB,
KMHETHYECKass W TOTCHLUAJIbHAs JHEpPrus), MpPU OINUCAHWU TMPABWIBHO TPAKTOBATH
(bU3MUECKUIl CMBICI UCIOJIb3YEMbIX BEJIIMYMH, UX O00O3HAYECHMS W €IUHUIIBI (PU3NUECKHUX
BEJIMYHMH, HAXOAUTH (POPMYJIbI, CBSI3bIBAIOIIME JAaHHYIO (DU3UUYECKYIO BEIMYUHY C IPYTUMU
BEJIMYMHAMU, CTPOUTH TpadUKHN U3YyUEHHBIX 3aBUCUMOCTEN (PM3UUECKUX BEINYHH;

®XapaKTepU30BaTh CBOMCTBA TeJ, (PU3NYECKHE SIBJIIEHHUS W MPOILECCHI, HCIOJIb3YS
npaBWiia CIOXKEHUs cuil (BAOJb OAHOM mpsiMoit), 3akoH ['yka, 3akoH Ilackansi, 3aKkoH
Apxumena, MpaBUI0 paBHOBECHUS pblyara (010Ka), «30J0TO€ MPaBUIIO» MEXaHUKH, 3aKOH
COXpaHEHUsI MEXaHUYECKOM SHEPTUH, PU ITOM J]aBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA
Y 3aUCBhIBATh €70 MaTEMATUYECKOE BBIPAKEHUE;

®00BACHATh (PM3MYECKUE SBJICHUS, MPOIECCHl U CBOMCTBA TEl, B TOM YHUCJIE U B
KOHTEKCTE CHUTyallui NPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBIABIATh IMPUYUHHO-
-CJIEJICTBEHHBIE CBSI3H, CTPOUTh OOBACHEHHE U3 1—2 JOTMYECKUX IIaroB ¢ ONOpoi Ha 1-2
M3YYECHHBIX CBOMCTBA (PU3UUECKHUX SBICHUH, ((U3NUECKIX 3aKOHA WIIA 3aKOHOMEPHOCTH;

epemiath pacu€THble 3a7aud B 1—2 [EHCTBUS, HCMIONB3Yys 3aKOHBI U (POPMYIIBI,
CBsI3bIBAOIINE (DU3MUECKHUE BETMYMHBI: HA OCHOBE aHAIM3a YCJIOBHS 3aJ[aud 3alHChIBATh
KpaTKOe yCIIOBUE, MOJCTABIATh GU3HMUECKUE BEIMUYMHBI B (DOPMYIIBI U TPOBOJIUTH PACUETHI,
HAaXOJUTh CIPAaBOYHbIC JaHHbIE, HEOOXOJIMMBbIC IS pEeLIeHUs 3ajady, OICHUBATH
PEATUCTUYHOCTD MOJIyYeHHOU (PU3NYECKON BETMUUHBL;

epacro3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXXHO PEIIUTh IMPH MOMOIIM (PUIUIECKUX
METOJIOB, B ONIMCAHUH UCCIEA0BAHUS BBIIEIATH IPOBEPAEMOE NPEAIOIOKEHUE (TUIIOTESY ),



pa3ianyaTh U MHTEPIPETUPOBATH MOTYYEHHBIN PE3YJIbTAT, HAXOAUTh OIUMOKH B XOJI€ OIBITA,
JIeJIaTh BBIBOJIBI [10 €0 PE3YJIbTaTaM;

® [IPOBOJIUTH OTBITHI IO HAOTIOACHHUIO (PU3MUECKUX SIBICHUN W (PU3NUECKIX CBOWCTB
Ten: (GOpMyJIHpPOBAaTh MPOBEPSIEMbIE MPEIINOJIOKEHUA, COOUpaTh YCTaHOBKY U3
MPEeJIOKEHHOTO 000PYI0BaHMUSI, 3aAMUCHIBATh XO/1 OMbITA U POPMYIUPOBATH BHIBOIBL;

® BBITIOJIHATH MPSAMBIE U3MEPEHUS PACCTOSIHUSL, BpEMEHH, MAcChlI Tella, 00bEMa, CHIIbI U
TEMIEPATypbl C HUCHOJIB30BAaHUEM aHAJOTOBBIX M IIM(PPOBBIX MPUOOPOB, 3aMHCHIBATH
MoKa3aHusi MprUOOPOB C YUETOM 3aJaHHON a0COIFOTHOM MOTPEIIHOCTU U3MEPEHU;

®[IPOBOJUTH MCCIIEAOBAHNE 3aBUCUMOCTH OJTHOM (PM3NYECKON BEIMYMHBI OT IPYTOH €
UCIIOJIb30BaHUEM IIPSIMBIX U3MEPEHHHN (3aBUCUMOCTH ITyTH PAaBHOMEPHO JIBHIKYILETOCS TEa
OT BPEMEHHU JBUKEHUS Tela, CUITbl TPEHUS CKOJIBKEHUS OT Beca Tena, KauecTBa 00paboTKU
MOBEPXHOCTEN TEJ U HE3aBUCHUMOCTH CHJIbI TPEHHS OT IUIOIIAIU CONMPUKOCHOBEHHS TE,
CWJIBl YIPYTrOCTH OT YJIMHEHUS NPYXKHUHBI, BBITAJKUBAIOIMIEH CHJIBI OT O0O0OBEMaA
HNOTpyXEHHOM YacTH Tejia M OT IUIOTHOCTH >KUIKOCTH, €€ HE3aBUCUMOCTU OT IUIOTHOCTH
TeNa, OT TJIyOWHBI, HA KOTOPYIO MHOTPYXKEHO TEeJO0, YCJIOBUM IIJIaBaHUS Tel, YCIOBUU
paBHOBECHsI pblyara U OJIOKOB), y4acTBOBATh B IVIAHUPOBAHUU Y4€OHOTO MCCIIEIOBAHUSA,
coOupaTb YCTaHOBKY M BBINOJHATh H3MEpPEHUs, CcleAys MNpPeUIOKEHHOMY IUIaHy,
¢ukcupoBaTh pPE3yJabTaThl MOJYYCHHOW 3aBUCUMOCTH (U3MUYECKUX BEIUYMH B BUJC
NPEJIOKEHHBIX Ta0IUIl U TPpadUKOB, IeTaTh BHIBOIBI IO Pe3yJIbTaTaM HCCIEAOBAHNUS;

®IPOBOJUTH KOCBEHHBbIC M3MEpEHHUs (PU3NUECKHX BEIWYHMH (IJIOTHOCTH BEIIECTBA
KUIAKOCTH M TBEPAOTO Tejla, cuila TPEHUS CKOJBXKEHUs, JIaBJICHHE BO3/1yXa,
BBITAJIKUBAIOIAs CUJIA, JEUCTBYIOLIAs HA MOTPYKEHHOE B XKHUJIKOCTh TeN0, KOA(P(UIIUEHT
MOJIE3HOTO JIEWCTBUS MPOCTBIX MEXAHHU3MOB), CIEIYs MPEAJIOKEHHON MHCTPYKIHMH: NPHU
BBIMOJIHEHUH H3MEPEHUN coOupaTh HSKCHEPUMEHTANbHYI0 YCTAHOBKY U BBIYMCIATH
3HaY€HUE UCKOMOU BEJIMYUHBL;

ecoOMOAaTh MpaBWia TEXHUKM O€30MaCHOCTH TMpu padore ¢ J1abopaTopHbIM
000pyI0BaHUEM,;

eyKa3bIBaTh MPUHIUMBI JIEHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOWMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIIAOIIMECS COCYJbI, OapOMETp, pblyar, MOABUHBIM U
HETIOJIBMKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTH;

®XapaKTepU30BaTh NPUHLUIBl ACHCTBHUS H3YUYEHHBIX MPUOOPOB U TEXHUYECKHUX
YCTPOMCTB € ONOpOM Ha HUX oOnucaHus (B TOM 4YHWCIE: MOJIIWIHUKHU, YCTPOMCTBO
BOJIONIPOBO/IA, TUIPABINYECKUN MPEcC, MaHOMETP, BBICOTOMEp, MOPLIHEBOW HAcoc,
apeoMeTp), HUCHOJb3ys 3HAHHUA O CBOMCTBaX (PU3NYECKUX SBICHUH M HEOOXOAMMBbIE
(u3nYecKue 3aKOHbI M 3aKOHOMEPHOCTH;

®[IPUBOJUTH NPHUMEPHl (HAXOAWTh HH(OpPMALMIO O MpPUMEpPax) MPAKTUYECKOIrO
UCTIONB30BaHUsl (M3MUYECKUX 3HAHUH B TIOBCETHEBHOW JKM3HM Ui OOecTeueHUs
0e30MacHOCTH MpHY 0OpaIeHHH C TPUOOPaMU U TEXHUIECKIMH yCTPOMCTBAMHU, COXPAHEHUS
3J10pOBbS U COOIOICHNS HOPM SKOJIOTMYECKOTO MOBECHUS B OKPYKAIOILIEH Cpefe;

®OCYILIECTBIISAThH OTOOP MCTOYHUKOB HMH(popmanuu B MHTepHETE B COOTBETCTBUHU C
3aJlaHHBIM TOMCKOBBIM 3allpOCOM, Ha OCHOBE MMEIOIIMXCS 3HAHUN U MyTEM CpaBHEHUS
Pa3IMYHBIX UICTOYHUKOB BBLACIATH HHPOPMAIINIO, KOTOpas SIBJISIETCS IPOTUBOPEUMBON TN
MOKET OBITh HEIOCTOBEPHOM;

®CIIOJIb30BAaTh TMPH  BBIIIOJIHEHWH Y4YEOHBIX 3aJaHUN  HAYYHO--TIOMYJISIPHYIO
JUTEPATYPY PU3UUECKOTO COJIEPKAHMS, CIPABOYHBIE MaTepHalbl, pecypchl ceTu UHTepHeT,



BJIaJETh MPUEMaMU KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHusi MHGOpMAIIUN U3 OJHOM
3HAKOBOW CHUCTEMBI B IPYTYIO;

®C03/1aBaTh COOCTBEHHbIE KPaTKHE MHCbMEHHBIE U YCTHBIE COOOIIEHUS HAa OCHOBE 2—3
HCTOYHUKOB HHQOpMAIK (PU3MUECKOTO COJAEp>KaHUs, B TOM 4YHUCIIE MyOJIMYHO JeNaTh
KpaTKHe COOOIIEHUs O pe3yJbTaTax MPOEKTOB WM Y4EOHBIX HCCIIEIOBaHHM, MPU 3TOM
rpaMOTHO UCHOJIb30BaTh U3yUYEHHBIN MOHATHUIHBIN anmnapat Kypca (U3UKH, COMPOBOXKIATh
BBICTYIUJICHHE MTpE3EHTaIlNeH;

®IIpH BHITIOJHEHUH yUYE€OHBIX MPOEKTOB M UCCICIOBAHHUIA PAaCTIPEAEsATh 00s3aHHOCTH
B TPYIINIe B COOTBETCTBHH C IMOCTaBJICHHBIMH 33/1a4yaMU, CJICIUTh 3a BBHIITOJIHEHUEM TJIaHa
JCHCTBUI, aJeKBaTHO OIEHUBATh COOCTBEHHBIM BKJIAJ B JACSITEIBHOCTh TPYIIIHI,
BBICTpAauBaTh KOMMYHHUKATUBHOE B3aUMOJCHCTBHE, YUNTHIBAsi MHCHHUE OKPYKAIOIIHX.

K konIty 06yuenus B 8 kj1acce npeIMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE JIOJKHBI
oTpaxaTh CHOPMHUPOBAHHOCTH y 00YUAIOIIUXCS YMEHUI:

®1ICII0JIb30BATh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TETJIOBOE JABUKEHHUE aTOMOB U
MOJIEKYJI, arperaTrHble COCTOSIHHSI BEIEeCTBAa, KPUCTAUIMYECKUE W aMOp(QHBIE Tea,
HACBIIICHHBI M HEHACHIIIEHHBIM Map, BIAKHOCTh BO3/yXa, TEMIIEparypa, BHYTPEHHSS
SHEprusi, TEIJIOBOM JBUTATENb, SJIEMEHTAPHBIM SICKTPUUECKUU 3apsijl, JIEKTPUUECKOE
T0Jie, MPOBOJIHUKHU U JUAJICKTPUKHU, TOCTOSIHHBIN JIEKTPUUYECKHUIM TOK, MArHUTHOE TI0JIE;

epasynyaTh SBJICHUS (TEIUIOBOE PACUIMPEHHE U CKaThe, TeIionepeaaya, TErjaoBOe
paBHOBECHE, CMauyMBaHUE, KaMWIISPHBIC SIBJICHUSI, UCTIApEHHUE, KOHACHCAIIUs, TIJIaBJICHHE,
Kpuctayumszanusi  (OTBEpAECBaHUE), KUIIEHWE, Tervionepenaya (TEIONPOBOHOCTD,
KOHBEKIIUS, W3Iy4YCHHE), OJICKTPHU3allds TeJ, B3aUMOJEHCTBUE 3apsJiOB, JCHCTBUS
AIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMblKaHWE, B3aWMOJICHCTBUE MArHUTOB, JIEWCTBUE
MarHUTHOTO TOJIsl Ha TIPOBOJIHUK C TOKOM, SJIEKTPOMArHUTHAS MHTyKIIHS ) IO OITMCAHUIO UX
XapaKTEPHBIX CBOWCTB W HA OCHOBE OIIBITOB, JEMOHCTPUPYIONIMX JaHHOE (HU3UUECKOE
SIBJICHUE;

®pacMo3HaBaTh MPOSIBJICHUE N3YUCHHBIX (DU3NUYECKUX SIBJICHUN B OKPYXKAIOIIEM MUPE,
B TOM 4YHCJIe (PU3NUECKHUE SBJICHUS B IPUPO/IE: TOBEPXHOCTHOE HATSIKEHUE U KAWJUISIPHbBIC
SIBJICHUS B TIPUPOJIEC, KPUCTAIBI B Npupoje, uznydenue CoiiHila, 3aMep3aHue BOJIOEMOB,
MOpCKHU€ Opu3bl, 0Opa3oBaHUE pPOCHI, TyMaHa, WHEs, CHEra, JICKTPUUYECKUE SBICHUS B
atMocdepe, JEKTPUIECTBO KUBBIX OPraHU3MOB, MAarHUTHOE T0Ji€ 3eMJIH, Ipei( moIocoB,
POJIb MAarHUTHOTO TOJIS JJIsl KU3HU Ha 3emiie, MOJSPHOE CUSIHUE, TIPU 3TOM MEPEBOIUTH
PAKTUYECKYIO 3aJladyy B YyueOHYIO, BBIJCIATh CYLIECTBEHHBIE CBOWCTBA (IIPU3HAKH)
(bu3HUeCcKUX SIBJICHUI;

®OIKCHIBATh M3YUYCHHBIE CBOMCTBA Tel W (PU3UYECKHUE SIBJICHUS, HCIOIb3YS
dbu3ndeckue BETWYUHBI (TEMIIEpaTypa, BHYTPEHHSS DSHEPTrHUs, KOJUYECTBO TEIUIOTHI,
yAeNIbHAs TEIUIOEMKOCTh BEILECTBA, yJAeNbHas TEIUIOTa IUIABJICHUSA, yJAEJIbHAs TEIUIoTa
napooOpa3oBaHMs, yAeNbHAs TEIJIOTa CropaHUs TOIUIMBA, KOA()(UIMEHT MOJIE3HOTO
NEWCTBUS TEIJIOBOM MaIllMHbI, OTHOCUTENIbHAS BIIAXKHOCTh BO3/yXa, SJIEKTPUUECKUN 3apsij,
CUJla TOKa, JJICKTPUYECKOE HANpPSKEHUE, COMPOTUBIICHUE MPOBOAHUKA, YJIEIBbHOE
COTIPOTUBJICHUE BEIECTBA, pab0Ta W MOIIHOCTH JJECKTPUUYECKOTO TOKA), TP ONMUCAHUU
IpaBUJIBHO TPAKTOBAaTh (U3MYECKUN CMBICH HMCIOJb3YEMbIX BEJIUYHMH, O00O03HAYEHUS U
eAUMHUIBI PU3MUECKUX BETUYHUH, HAXOAUTH (DOPMYJIbI, CBSA3BIBAIOIINE JaHHYIO (PU3NYECKYIO
BEJIMYUHY C JPYTMMH BEIMYMHAMH, CTPOUTh TpauUKd H3YyUEHHBIX 3aBHUCHUMOCTEN
(bU3UYECKUX BEJIMYUH;



®XapaKTepU30BaTh CBOMCTBA T, (PU3NUYECKUE SIBICHUS M IPOLECCHI, HUCIOJIb3Ys
OCHOBHBIE IIOJIOXKEHUSI MOJIEKYJISIPHO--KUHETUYECKOM TEOPUM CTPOEHHUS BEILECTBA,
IPUHLMII CYNIEPHO3ULIMH 0JIeH (HAa KaueCTBEHHOM YpPOBHE), 3aKOH COXPAaHEHHUs 3apsija,
3akoH Oma Ji1s yyacTka uenu, 3akoH /xoyns—JIeHna, 3aKoH coOXpaHeHUs] SHEprUH, MpU
TOM J1aBaTh CJIOBECHYIO (POPMYJIUPOBKY 3aKOHA M 3allMChIBaTh €r0 MaTeMaTH4eCKOe
BBIpAKEHHUE;

®00BACHATH (PU3UYECKHE MPOIECCHl M CBOWMCTBA TE, B TOM YHUCJIE U B KOHTEKCTE
CUTyallui MPaKTUKO-OPHUEHTUPOBAHHOTO XapaKTepa: BBIABIATH MPUIMHHO-CIICICTBCHHBIC
CBSA3U, CTPOUTHh OOBSICHEHHE M3 1—2 JIOTMYECKUX IIaroB ¢ Omopoil Ha 1—2 HM3yuYeHHBIX
CBOMCTBa (PU3NUECKUX SBICHUH, PU3NUECKUX 3aKOHOB HIIM 3aKOHOMEPHOCTEI;

epemath pacu€THble 3aJaud B 2—3 JEHCTBUS, HCIONb3Ys 3aKOHBI U (POPMYJIBI,
CBsI3bIBAIOIIME (DU3MUECKHUE BEIMUYMHBI: HA OCHOBE aHalIM3a YCJOBHS 3ajjaud 3alKChIBAaTh
KpPaTKO€ YCJIOBHE, BBISIBIATH HEJOCTATOK JAHHBIX JUISl pELICHUS 3a/1a4i, BBIOUPATh 3aKOHbI
U GopMyIbl, HEOOXOAMMBbIE nJisi €€ peleHUs, MPOBOJUTh pPAcu€Thl U CpaBHUBATh
MOJIy4YE€HHOE 3HaUeHUE (PU3NYECKON BETMUMHBI C U3BECTHBIMU JAHHBIMU;

epacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO PEIIUTh MPH MOMOIIN (PHU3UIECKUX
METOJIOB, UCIIOJIb3YSl OTMIMCAHHUE MCCIIEIOBAHMS, BBIACIATH MIPOBEPSIEMOE MPEIIOIOKEHNUE,
OIICHUBATH MPABUJIBHOCTH MOPSAKA MPOBEACHUS UCCIICIOBAHUS, /IETaTh BHIBOJIBI;

®[IPOBOJUTH OMBITHI IO HAOTIOACHHUIO (PU3NUECKUX SIBJICHUN WM PU3NUECKUX CBOWCTB
Ten (KanmwUIspHbIE SIBJICHUS, 3aBUCHUMOCTh JaBJIEHHS BO3JyXa OT €ro o0béma,
TEMIEPATYpPbl, CKOPOCTU MPOILIECCA OCTHIBAHUS M HArpeBaHMs MPH HU3JIyYEHHUU OT I[BETa
U3JTyvarouei (Iorjaouaroliei) NOBepXHOCTH, CKOPOCTh UCIIAPEHUSI BOJbI OT TEMIIEPATYPHI
KUAKOCTH M IUIOIAAM €€ MOBEPXHOCTH, DJJEKTPU3alus Tel M B3aUMOJEHUCTBUE
AIIEKTPUYECKUX 3aps0B, B3aUMOJACHCTBHE MOCTOSHHBIX MArHUTOB, BH3yaJIU3alUs
MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHuTOB, JE€HCTBUS MAarHUTHOTO MOJIS Ha MPOBOJHUK C
TOKOM, CBOWCTBa JJIEKTPOMArHMTa, CBOMCTBA D3JEKTPOJBUTATENS MOCTOSHHOTO TOKA):
(dbopMyIMpoBaTh MPOBEPSEMbIE MPEANOTIOKEHHUS, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO
000py/I0BaHus, OMKCHIBAThH XO/1 OTBITA U (POPMYTHUPOBATH BHIBOIBL;

® BBITIOJIHATH MPSMBIE U3MEPEHUS TEMIIEPATyPbl, OTHOCUTEIBHOMN BIIAXXHOCTH BO3/AyXa,
CHJIBI TOKa, HANpSOHKEHUS C HCHOJIb30BAaHHMEM AaHAJIOTOBBIX MPUOOPOB U JAATYUKOB
(¢u3nyeCKuX BEJIIMYMH, CPaBHUBATh pE3yJbTaTbl HU3MEPEHUM ¢ y4€TOM 3aJaHHOMN
aOCOJIFOTHOM MOTPELTHOCTH;

®[IPOBOJUTH MCCIICOBAHUE 3aBUCUMOCTH OJIHOM (PM3NYECKON BEJIMYUHBI OT IPYToi ¢
UCIIOJIb30BaHUEM MPSAMBIX M3MEPEHUH (3aBUCUMOCTb COIIPOTUBIIEHUS MPOBOJHUKA OT €ro
JUIMHBI, TUIOMAAN TOMEPEYHOr0 CEUEHUs W YNEJIbHOTO CONPOTHBIICHUS BEIECTBA
POBOJIHMKA, CUJIBI TOKA, WAYIIETO 4Yepe3 MPOBOJHUK, OT HANPSDKEHUS Ha MPOBOTHUKE,
UCCIIEIOBAaHUE TIOCJIEAOBATEILHOTO W NAapajIeIbHOTO COEIMHEHWH IPOBOJHUKOB):
IUTAHUPOBATh HCCIE0OBaHUE, cCOOMpaTh YCTAHOBKY M BBIMIOJHATH U3MEPEHHs, CIeays
NpEJIOKEHHOMY TUIaHy, (PUKCHUpOBATH pe3yJbTaThl MOJYUYEHHOW 3aBUCHUMOCTH B BHUIE
TabNuUI U TpauKOB, IeJaTh BHIBOBI MO PE3yJIbTaTaM HCCIEAOBAHNUS;

®[IPOBOJUTH KOCBEHHBIE M3MEPEHUS (PU3NUECKUX BEIMUYUH (yAeIbHas TEIJIOEMKOCTh
BELIECTBA, COIPOTUBIIEHUE MPOBOJHUKA, padOTa M MOIIHOCTb JJIEKTPUYECKOTO TOKA):
IUIAHUPOBAaTh ~ U3MEPEHMs, coOupaTb HKCHEPUMEHTAJIbHYIO  YCTAaHOBKY, CIEIys
IPEJI0KEHHON UHCTPYKIIUH, U BBIYUCIIATh 3HAUEHUE BEJTUYNHBI;

ecoOMIOaTh TpaBWJIa TEXHUKH Oe30macHOCTH Mpu paboTe ¢ JabopaTOPHBIM
000pyI0BaHUEM;



®XapaKTepU30BaTh MPUHLUIBl ACHCTBUS H3YUYEHHBIX NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C OIOPOIl HAa UX ONUCAHUS (B TOM UUCJIE: CUCTEMA OTOILJIEHUS JOMOB, TUTPOMETD,
napoeas TypOWHA, aMIIepMETpP, BOJBTMETP, CUYETUYHUK DIIEKTPUUYECKOW DHEPIHH,
AIIEKTPOOCBETUTENbHBIE MPUOOPHI, HAarpeBaTeNbHBIE AJIEKTPONPHUOOPHI  (TMPUMEPHI),
AIIEKTPUYECKHUE MPEIOXPAHUTENH, HIEKTPOMATrHUT, 3JEKTPOBUTATEIh IIOCTOSIHHOTO TOKA),
UCIIOJNIb3YSl 3HAHUS O CBOMCTBaxX (DU3MUECKHUX SIBICHUH M HEOoOXOoauMble (U3NYECKUE
3aKOHOMEPHOCTH;

epacro3HaBaTh MPOCThIE TEXHUUYECKHUE YCTPOWCTBA M M3MEPUTENbHBIE MPUOOPHI TIO
CXeMaM M CXEMaTUYHBIM PUCYHKaM (KHIKOCTHBIA TEPMOMETP, TEPMOC, TMCHUXPOMETD,
TUTPOMETP, ABUTATEIh BHYTPEHHETO CTOPAHMSI, JJIEKTPOCKOII, peOCTAaT), COCTABIISITh CXEMbI
AIIEKTPUYECKUX LIEMeH C MOCIeI0BAaTeNbHBIM U TapauIeIbHBIM COCTMHEHUEM DIIEMEHTOB,
paszinyas ycIoBHbIE 0003HAYCHHS SJIEMEHTOB JJIEKTPUIECKUX IIETIEH;

®[IPUBOJIUTH MpPUMEPHl (HAXOAUTh HMH(OpPMALMIO O MpPUMEPAx) MPAKTUIECKOrO
UCTIOJBb30BaHUsl (U3MYECKUX 3HAHUM B TOBCEIHEBHOW JKM3HU JUId OOecTeyeHUs
0€30MMacHOCTH IpU 0OpaIEHUH C TPUOOPaMU U TEXHUUECKUMU yCTPOMCTBAMH, COXPAaHEHUS
3JI0pPOBbS U COOJIIOIEHUS HOPM SKOJIOTUYECKOTO MOBEEHUS B OKPY KAIOILEH Cpee;

® OCYIIECTBIISITh MOWCK HMH(pOpManmu (uznueckoro coiepxanus B MHTepHere, Ha
OCHOBE UMEIOIINXCS 3HAHUHN U MyTEM CpPAaBHEHUS JOMOIHUTENBHBIX NCTOYHUKOB BBIICISTh
uHPOpMAIINIO, KOTOpas SIBISIETCS MPOTUBOPEUNBOI HITH MOXKET OBITh HETOCTOBEPHOM;

®lCIIOJIB30BATh IPU  BBINOJIHEHUU Y4YEOHBIX 3aJaHUM  HAy4HO--TIOMYJISIPHYIO
JAUTEpaTypy PU3NYECKOT0 COAEPKaHUs, CIPaBOYHbIE MaTE€pHalIbl, pecypchl ceTu IHTepHeT,
BJa/IeTh NPUEMAMH KOHCIIEKTUPOBAHMS TEKCTa, IpeoOpa3oBaHus WHOOPMALIUU U3 OAHON
3HAKOBOMW CUCTEMBI B IPYTYIO;

eCco3/7aBaTh COOCTBEHHBIE MUCHMEHHBIE M KpPAaTKUE YCTHBIE COOOIIEHHUs, 00001ast
UHPOPMAIIMIO W3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOTO COJAEp)KaHUs, B TOM YHCIIE
MyOJIMYHO MPEICTaBIATh PE3yIbTaThl MPOSKTHOW MIIM MCCIEA0BATEIbCKON S TETbHOCTH,
OpU 3TOM TPaMOTHO HCIOJIb30BaTh W3YYECHHBIN MOHATUHHBIA ammapar Kypca (pu3mkwy,
COTIPOBOXAATh BBHICTYIJICHHE MPE3EHTAIINEH;

®IpU BBINOJIHEHUN YYEOHBIX MPOEKTOB M MCCIAEAOBAHUN (DU3MUECKUX IPOIECCOB
pacnpenenarb OOsS3aHHOCTH B TPYIMIE B COOTBETCTBMM C IIOCTABJIECHHBIMM 33Ja4aMH,
CJIEIUTH 3a BBIOJIHEHUEM ILJIaHA JEHCTBUIM U KOPPEKTUPOBATh €r0, aJIeKBaTHO OLIEHUBATh
COOCTBEHHBI BKJaJ B JAEITEIBHOCTb TpPYIIIbl, BBICTPAUBATh KOMMYHUKATHBHOE
B3aMMOJENCTBHE, IPOSBIIAS TOTOBHOCTh pa3peliaTh KOH(PIUKTHI.

K xon1y oOydenus B 9 kiacce npeMETHbIE pe3yIbTaThl HA 0230BOM YPOBHE JIOJKHBI
oTpaxkaTtb C(HOPMHUPOBAHHOCTH Y O0YHAIOIIUXCSI YMEHUM:

®ICIIOJIb30BATh MOHSTHS: CHCTeMa OTCu€Ta, MaTepHalibHas TOYKa, TPAaEKTOPHS,
OTHOCHUTEJIbHOCTh MEXaHMUYECKOTrO IBMXKEHHS, AedopMmarus (yrpyras, [JIaCTHUECKas),
TPEHHUE, LIEHTPOCTPEMUTEIIBHOE YCKOPEHHE, HEBECOMOCTh U MEPErpy3KH, IIEHTP TAKECTH,
abcoyoTHO TBEPAOE TEJO, IEHTP TSHKECTH TBEPAOTO Tejla, paBHOBECHE, MEXaHUUYECKHUE
KoJIeOaHUsl M BOJIHBI, 3BYK, MH(Pa3ByK U yIbTPa3BYK, dJEKTPOMArHUTHbBIE BOJIHBI, IIIKaJa
AJIEKTPOMATHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M IaJTbHO30PKOCTh, CIEKTPHI UCITYCKAHUS U
TIOTJIONICHMSI, alb(a-, 0eTa- U TaMMa-U3Ty4eHHs, U30TOTIBI, SAepHAs JHEPTeTHUKA,

epa3nuyaTth SIBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJIMHENHOE JBUKEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABM)KEHHE, CBOOOJHOE IMaJeHUE TeJ, PaBHOMEPHOE
JIBUKEHHE 10 OKPY>KHOCTH, B3aUMOJICHCTBUE TEJ, pEaKTUBHOE JABUKEHHE, KOJIeOaTeabHOe



JBWKEHHE (3aTyXarolIMe U BBIHYKJICHHBIE KOJICOaHMsI), pE30HAHC, BOJIHOBOE JBUKECHHE,
OTpaXKEHUE 3BYKa, IIPSIMOJIMHEITHOE pacIpPOCTPaHEHUE, OTPAXKEHUE U NIPEJITOMIICHUE CBETA,
IIOJIHOE BHYTPEHHEE OTPaXCHUE CBETA, Pa3IOkKEHHE O€JI0ro CBETa B CIEKTP M CIIOKEHUE
CHEKTPAJbHBIX  I[IBETOB, JUCIEPCHs  CBETA, €CTECTBEHHAs  PaJUOaKTHBHOCTb,
BO3HMKHOBEHHUE JIMHEHYATOr0 CIIEKTPA U3TYUYEHUS ) ITO OMMCAHUIO UX XapaKTEPHBIX CBOWCTB
Y Ha OCHOBE OIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3HUECKOE SIBICHUE;

epacro3HaBaTh MPOSBICHUE U3yUEHHBIX (DU3MUECKUX SBJICHUI B OKPYKAIOLIEM MUPE
(B Tom uncne pusnuecKkue SBICHUS B MPUPOAE: MPUIUBBI U OTJIUBBI, ABM)KCHUE IIAHET
ConHe4HOU CHCTEMBI, PEAKTUBHOE JBUYKEHUE JKHMBBIX OPraHU3MOB, BOCIIPUSTHE 3BYKOB
KUBOTHBIMH, 3eMJIETPSCEHUE, CEHCMUYECKHUE BOJHBI, IlyHAMH, 3X0, IIBETA TeJl, ONTHUYECKHE
ABJICHUS B TPUPOAE, OMOJIOTMYECKOE JIeUCTBHE BUAMMOIrO, YJIbTPA(pUOJIETOBOTO U
PEHTI€HOBCKOTO M3JIyYEHUN, €CTECTBEHHBIM PaAMOAKTUBHBIN (POH, KOCMUYECKHUE JIyYH,
PaAMOAKTUBHOE U3IIyYEHHUE IPUPOTHBIX MUHEPATIOB, NEHCTBUE PAIUOAKTUBHBIX U3ITyYEHUI
HAa OpraHu3M 4YeJlOBEKa), MPU ATOM IMEPEBOAUTH MPAKTUYECKYIO 3a/ladyy B YYEOHYIO,
BBIICNIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKHN) (PU3HUECKUX SABJICHUIA;

®ONNCHIBATh H3YYCHHbIC CBOMCTBA Te€l M (PU3MYECKUE SBJICHUS, HCIOJIb3Ys
¢uznyeckue BeIMUYMHBI (CpelHsAs U MIHOBEHHAs CKOPOCTb Tejla MPU HEPaBHOMEPHOM
JBWKEHUHU, YCKOPEHHE, NEpPEMEIICHUE, IyTh, YIJIOBas CKOPOCTh, CHJIa TPEHUs, CHIA
YOPYTOCTH, CHUJIa TSHKECTHU, YCKOPEHUE CBOOOAHOIO MaJeHHs, BEC Tejla, UMIYJIbC Telna,
UMIYJbC CHJIbI, MEXaHH4YecKas padboTa M MOUIHOCTh, MOTEHUUAJbHAs SHEPrUs Tena,
NOJHATOIO HAaJ TOBEPXHOCTBIO 3€MJIM, MOTEHLIMAIbHASI SHEPIHsl CKATOM MPYKUHBI,
KMHETHYECKasi SHEPIus, MOJHasi MEXaHWYECKasl SHEPTUs, NEepPUOJ M 4acToTa KOJEOaHUIA,
JUTMHA BOJIHBI, TPOMKOCTh 3ByKa U BbICOTa TOHA, CKOPOCTb CBETA, IIOKA3aTelb IPEIOMIICHHS
cpenbl), MpU OINUCAHUU NPABUIBHO TPAKTOBATh (U3MYECKUU CMBICT HCIOIb3YEMBIX
BEJIUYMH, OOO3HAUEHUS M €IUHMIBI (U3UUYECKUX BEJIMYMH, HAXOIUTh (HOPMYJIbI,
CBA3BIBAIOIIME TAHHYIO (PM3UYECKYIO BEIMUMHY C APYTUMH BEJIMYMHAMU, CTPOUTH IpapuKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUMH;

® XapaKTepU30BaTh CBOMCTBA TN, PUINUECKHUE SBJICHUS U MIPOLIECCHI, UCTIOIb3YsI 3aKOH
COXpPAHEHUsl JHEPrUM, 3aKOH BCEMUPHOIO TATOTEHMS, INPUHLUII CYIEPIIO3ULHHA CHUJ,
IPUHIMI OTHOCUTEIBHOCTH ['amwiiest, 3akoHbl HpBIOTOHA, 3aKOH COXpaHEHUs WMITYJIbCa,
3aKOHBI OTPAXKEHUS U MPEIOMIIEHUS CBETA, 3aKOHBI COXPAHEHUs 3apsAJ0BOT0 U MacCOBOIO
qyceNl MPU SACPHBIX PEaKLUAX, MPU STOM JaBaTh CIOBECHYIO (HOPMYIHPOBKY 3aKOHA U
3aMKUChIBaTh €r0 MATEMATUYECKOE BBIPAKEHUE;

®00BACHATh (PU3UYECKHE MPOLIECCHl M CBOWCTBA TEJ, B TOM YHUCIIE U B KOHTEKCTE
CUTyaluH NMPaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BISIBIATh IPUYMHHO--CIICACTBEHHbBIE
CBSI3U, CTPOUTH OOBSICHEHHE M3 2—3 JIOTMUECKHUX IIaroB ¢ ONOpPOM Ha 2—3 HM3yUYEHHBIX
CBOICTBa (PU3NUECKUX SABICHUH, PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

epeliaTh pacu€THhIE 3a/aud (OmUparolldecss Ha CUCTEMY U3 2—3 ypaBHEHHM),
UCTIOJIB3YSl 3aKOHBI U (POPMYJIBI, CBSI3bIBAIOLINE (DU3HUECKHE BEIMYMHBI: HA OCHOBE aHaJIN3a
YCIIOBUS 337]a4M 3alMChIBATh KPATKOE YCIOBUE, BBISBIATH HEAOCTAIOIINE UITH U30BITOYHBIC
JaHHbIE, BBIOMPATh 3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE JJIsl PEIICHNUs, TPOBOAUTH PACUETHI
Y OLIEHUBATh PEATUCTUYHOCTD MMOJYYCHHOTO 3HAaYeHHsI (PU3UUECKON BEJIMYMHBI;

epacro3HaBaTh IMPOOJIEMbI, KOTOPbIE MOXHO PEUIMTh IPU MOMOLIM (PU3NUECKUX
METOJI0B, UCIIOJIb3Ysl OMMCAHHUE UCCIIEOBAHMS, BBIAEIATh IPOBEPSEMOE MIPEAIIONIOKEHHUE,
OLICHMBATh MPABUJIBHOCTh IMOPsJIKA TNPOBEACHUS MCCIEAOBAHUA, [€1aTh BBIBOJBI,
UHTEPHPETUPOBATH PE3yJIbTAThl HAOIIOICHUI U OTIBITOB;



®[IPOBOJIUTH OTIBITHI IO HAOTIOACHHIO (PU3UUECKUX SIBJICHUN W (PU3UIECKIX CBOWCTB
Ten (M3ydeHue BTOPOro 3akoHa HBIOTOHA, 3aKOHA COXpaHEHHsI SHEPTUH, 3aBUCHUMOCTH
neproaa KoneOaHu MPYKUHHOTO MasSTHUKA OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U
HE3aBUCUMOCTh OT aMIUIUTYbl MaJbIX KOJICOAHWU, MPSMOJIMHEWHOE DPACIPOCTPAHCHHE
CBETa, pa3joKeHHEe OeNoro cBeTa B CHEKTP, U3YUCHUE CBOMCTB M300PaKECHUS B TUIOCKOM
3epKaJie ¥ CBOMCTB M300paKeHHS TIPeIMETa B COOMpAOIeli INH3€e, HAOMI0ICHUE CTUTOIIHBIX
W JIMHEHYaThIX CHEKTPOB W3IYUYCHHUS): CaMOCTOSTEIBHO COOMpPATh YCTAaHOBKY U3
M30BITOYHOTO Habopa 0OOpYyIOBaHUWS, OMHUCHIBATH XOJ OIbITA M €r0 Pe3yJbTaThl,
(bopMyIMpOBaTH BHIBOIBI,

®IIPOBOJIUTH NPU HEOOXOJIUMOCTH CEPUIO MPSMBIX W3MEPECHHM, OTpEIesas CpeaHee
3HaAYCHUE U3MepsieMOr BeNUuYuHbl (POKYyCHOE pacCTOSIHUE COOUparoIIed JIMH3BI),
000CHOBBIBaTh BBIOOD croco0a n3mMepeHus (M3MEpUTEILHOTO MpUdopa);

®[IPOBOJIUTH HUCCIIEOBAHUE 3aBUCUMOCTEN (DM3UYECKUX BEIIMYUH C UCIIOIH30BAHUEM
IPSIMBIX U3MEPEHUH (3aBUCUMOCTD ITYTH OT BPEMEHH IIPU paBHOYCKOPEHHOM JBUKEHUU 0€3
HaYaJIbHOW CKOPOCTH, TIEpHOJIa KOJEOaHN MaTeMaTHYECKOT0 MasiTHUKA OT JUVIMHBI HUTH,
3aBUCUMOCTH yIJIa OTPa)XEHHUs CBETa OT yrja MaJeHUus U yIJIa TPEJOMJICHUS OT yria
najieHus1): IJIAaHUPOBAaTh  MCCIIEIOBAaHUE, CAMOCTOSITENBHO COOMpaTh  yCTaHOBKY,
(UKCUPOBATH PE3yJIBTATHI MMOJYUYESHHON 3aBUCUMOCTH (PU3MUECKUX BETUIMH B BHJIC TAOJINIT
U TpauKOB, IeTIaTh BEIBOBI IO pe3yIbTaTaM UCCIICIOBAHMSI,

®IIPOBOJINTh KOCBEHHBIC HM3MEPEHHUS (PU3NYECKUX BEIMYUH (CPEAHSS CKOPOCTh H
YCKOpEHHE Tella MPH PaBHOYCKOPECHHOM JIBIDKCHHH, YCKOPEHHE CBOOOIHOTO TaJCHHS,
KECTKOCTh TPYXKUHBI, KOIDPHUIIMEHT TpEeHUs CKOJBKEHHs, MeXaHu4yeckas pabora u
MOIIIHOCTb, YaCTOTa U MEPUOJ KOJIEOAHUN MaTeMaTUYECKOro U MPYKUHHOTO MasiTHUKOB,
onTHYECKasi Cujia cOOMparoieil JIMH3bI, PAJUOAKTUBHBIN (DOH): TUIAHUPOBATH W3MEPEHUS,
coOupaTh OSKCHEPUMEHTAIbHYIO YCTaHOBKY M  BBIMOJHATH HU3MEPEHUS, Cleays
MPEMJIOKEHHOW WHCTPYKIIMH, BBIYUCIATh 3HAYCHUE BEJIMYMHBI M aHAJIM3UPOBATH
MOJIyYeHHBIE PE3YJIbTATHI C YUETOM 3aJJaHHOM MOTPEITHOCTH U3MEPEHUM;

ecOOMIOAATh TIpaBWJIA TEXHWKKA OE30MAaCHOCTH TMpU padoTe ¢ J1abopaTopHBIM
obopymoBaHUEM;

epasnMyYaTh OCHOBHBIC NMPU3HAKH M3YyYEHHBIX (PH3UUIECKUX MOJCNIeH: MaTephasibHas
TOYKa, a0COJIFOTHO TBEPAOE TENO, TOYCYHBIH HCTOYHUK CBETA, JIyd, TOHKAas JIMH3A,
TUTAHEeTapHAsI MOJICNTb aTOMa, HYKJIOHHAsI MOJIC]Ib aTOMHOTO S/Ipa;

®XapaKTepU30BaTh TMPUHIIUIBI JCHCTBHUS H3YUYCHHBIX MPUOOPOB U TEXHUYECKHX
YCTPOMCTB C OMOPOH HAa UX OMHCAHHS (B TOM YHUCIE: CHHIOMETP, NATYUKH IMOJIOKCHHUS,
pPAcCTOSIHUSI M YCKOPEHUS, paKeTa, dXOJIOT, OYKH, MEPHUCKoM, (hoToammapar, ONTHICCKUE
CBETOBOJIBI, CTIEKTPOCKOII, IO3UMETP, Kamepa BuiibcoHa), NCTIONB3ys 3HAHUS O CBOMCTBAX
bU3NYEeCKUX SBICHUN U HEOOXOUMBbIC (PU3NUECKHIE 3aKOHOMEPHOCTH;

®ICII0JIB30BATh CXEMbI M CXeMAaTUYHBIC PUCYHKH N3YYCHHBIX TEXHUYECKHUX YCTPOICTB,
U3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTHMYECKHX IPOIECCOB IMPHU PEIICHUH YIeOHO--
NPAKTHYECKUX 3a/1ad, ONTHYECKHE CXEMbI I MOCTPOCHHS M300pakKeHHH B TUIOCKOM
3epKajie ¥ COOMpAroIIeH TNH3E;

®IIPUBOJNTh TPUMEPHl (HAXOAWUTh HWH(MOpPMAIMIO O MpUMepax) MPaAKTUIECKOTO
WCIIOJIB30BaHUs (PU3MYECKUX 3HAHWN B TIOBCETHEBHOW KU3HM [JIsi OOecTeueHuUs
6e30macHOCTH IpU OOPAIICHUH C MPUOOPAMU M TEXHHYECKUMHU YCTPOUCTBAMH, COXPaHEHUS
3JI0POBbBS ¥ COOTIOACHUST HOPM IKOJIOTHYECKOTO TTOBEACHUS B OKPYIKAIOIIEH CpeJie;



®OCYILIECTBIISITh TOUCK HHpopManuu (u3nueckoro coaepxkanus B HHrepHeTe,
CaMOCTOSITENIBHO  (pOPMYJIMPYsl IOMCKOBBIM 3alpoc, HAXOAUTh IyTH OIpPEAEICHUS
JOCTOBEPHOCTH IIOJy4€HHOM HWH(pOpMalMd HAa OCHOBE MMEIOIIMXCS 3HAaHUM U
JOTIOJIHUTENIbHBIX HCTOYHUKOB;

®ICIIOJIb30BATh IPH  BBINOJHEHUU YUYEOHBIX 3aJaHU  HAYyYHO--TIOMYJISPHYIO
JIUTEepaTypy GU3NYECKOTO COJIEpKaHusl, CIPABOYHbIE MaTEepHalIbl, pecypchl cetu IHTepHeT,
BJIa/IETh NMpUEMaMH KOHCIIEKTUPOBAHMS TEKCTa, MpeoOdpa3oBaHus UHDOpMALMK U3 OJHOU
3HAKOBOM CUCTEMBI B IPYTYIO;

®C03/1aBaTh COOCTBEHHBIE TUCbMEHHBIE U YCTHBIE COOOLIEHNSI HA OCHOBE HH(opMaLuu
U3 HECKOJIBKMX HCTOYHMKOB (U3NYECKOTO COAEpKAHMSA, NyOJIMYHO MPEACTaBIATh
pe3yabpTaThl IPOCKTHOW WM HCCIEAOBATEIBCKOW IEATEIBbHOCTH, IIPM 3TOM I'PAMOTHO
UCIIOJIb30BaTh HW3YYCHHBIH MOHSATUWHBIN anmapaT u3y4aeMoro paszgena (U3NKH U
CONPOBOX/IATh BBICTYIUIEHUE IPE3CHTALME C Y4YETOM OCOOEHHOCTEW ayJIuTOPHH
CBEPCTHUKOB.
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26 S JIBYX CHUL, HATIp A https://resh.edu.ru
npsiMoii. PaBHOIEMCTBYIOIIIAS CHIT
27 | Pemenue 3amau o teMe "PaBHojaeicTBYOMmAs cui" https://resh.edu.ru
Cuna Tpenus u e€ Buabl. TpeHue B mpupoje u
28 p AARL 2P pHpoOZL https://resh.edu.ru
TEXHHUKE
JlabopatopHas pabota «3ydyeHne 3aBUCUMOCTH
29 | cuiIbl TPEHUSI CKOJIBKEHHSI OT CUJIBI JABICHUS U https://resh.edu.ru
XapaKTepa COMPUKACAIOIIUXCS TOBEPXHOCTEN
Pemenwne 3ama4 Ha onpeseneHne
30 > 31 OHpEA https://resh.edu.ru
PaBHOJICHCTBYIOIICH CHITBI
Pemenue 3amau mo remam: «Bec Tenay,
31 | «I'padmueckoe nzobpaxenue cum», « CUIbD, https://resh.edu.ru
«PaBHOEHCTBYIOIIAS CHAID)
KontponbHas paborta mo Temam: «MexaHndeckoe
32 | nBmKeHuey, «Macca, IJIOTHOCTEY, «Bec Tenay, https://resh.edu.ru
«I"paduueckoe nzobpaxkenue cuimy, « CUbny
aBieHne. CriocoObl yMEHBIIICHUS 1 YBEITUYCHUS
33 A y y https://resh.edu.ru
JaBJICHUS
aBJICHHE Ta3a. 3aBUCUMOCTb JIaBJICHHS ra3a oT
34 A .. A https://resh.edu.ru
00bEMa, TeMIepaTypbl
[Tepenava naBiaeHus TBEPABIMU TEIIAMHU
35 petatia i P ’ https://resh.edu.ru
KUJKOCTSIMU U razamu. 3akoH [lackans
aBJICHHE B HUJIKOCTH U Ta3e, BEI3BAHHOE JICHCTBUEM
36 A A ’ A https://resh.edu.ru
CHJIBI TSDKECTHU
Pemenue 3amau o teme «JlaBieHne B )KUIKOCTH U
37 A https://resh.edu.ru
rase. 3akoH [lackams
38 | CooOmarommecs: COCyIbl https://resh.edu.ru
39 | M'mapaBaumdeckuii mpecc https://resh.edu.ru
40 | Manometpsl. [lopriHeBo# KUAKOCTHBIA HACOC https://resh.edu.ru




41 | Atmocdepa 3emun v IpUIHMHBI €€ CYIIECTBOBAHUS https://resh.edu.ru

42 | Bec Bo3ayxa. ATMocdepHOe TaBIeHUE https://resh.edu.ru

13 N3mepenue armocdepHoro aaienus. OnbIT https:/resh.edu.ru
Toppuuesn

44 3aBUCHUMOCTh aTMOC(HEPHOTO JaBICHUS OT BHICOTHI https://resh.edu.ru
HaJl YDOBHEM MODSI

45 bapomerp-anepoun. AtmochepHoe gaBiieHne Ha https://resh.edu.ru
pa3IMYHBIX BBICOTAX

46 | Pemenue 3aga4 no teme " AtmocdepHoe gaBiacHue" https://resh.edu.ru

47 JleificTBHE KUAKOCTH U Ta3a Ha TIOTPYKEHHOE B HUX https://resh.edu.ru
Teno. ApxumenoBa cuiia
JlabopatopHas pabota «OnpenencHue

48 | BBITAJIKUBAIOIICH CHJIBI, ICHCTBYIOIICH Ha TEJO, https://resh.edu.ru
MOTPYKEHHOE B )KHJIKOCTh
JlabopatopHas pabota o reme «MccnenoBanue

49 | 3aBUCMMOCTH Beca Telia B BOJIe OT 00bEMa https://resh.edu.ru
MOTPY>KEHHOU B KUJKOCTh YaCTH TEJIa»

50 | [lnaBanue Ten https://resh.edu.ru
JlaGopatopHas pabdota "KoncTtpyupoBanue

51 | apeomeTrpa WU KOHCTPYUPOBAHUE JIOJKU U https://resh.edu.ru
onpeaeaeHue e€ rpy30n0abEMHOCTH"
Pemenue 3amau mo remam: «IlnmaBanue cymosB.

52 | Bo3ayxormiaBanuey, «/laBieHne TBEpAbIX TE, https://resh.edu.ru
KUIKOCTEH U Ta30B»

53 KonTponbHast R&60Ta o TeMe «/laBneHue TBepABIX https://resh.edu.ru
TEJI, )KUJIKOCTEH U Ta30B»

54 | Mexanuueckas pabora https://resh.edu.ru

55 | MomtHocTh. EquHUIIEI MOIITHOCTH https://resh.edu.ru

56 YpOK-HccneELOBaHI/Ie "P?C‘{éT MOHIHOCTI/I:' https:/resh.edu.ru
pa3BUBAEMOU MPHU MOIBEME T10 JISCTHUIIE

57 IIpocTeie mexanu3mel. Peruar. PaBHoBecue cuit Ha hitps://resh.edu.ru
phIyare
Prryaru B Texnuke, ObiTy ¥ ipupoje. JlabopaTopHas

58 | pabota «MccnenoBanue ycuoBUi paBHOBECHS https://resh.edu.ru
phIuaray

59 Pemenwne 3ama4 mo Teme «Y CIIOBUSI paBHOBECHS https://resh.edu.ru
phIyaray
KoadduimenT noae3Horo 1eHCTBUS MEXaHU3MA.

60 | JJaboparopHas padota «M3mepenne KITJ] https://resh.edu.ru
HAKJIOHHOM IJIOCKOCTH

61 | Pemenue 3agau no teme "Pabora, Momuocts, KIT/I" https://resh.edu.ru




Mexannueckas dHeprus. Kunetnueckas u

62 1 | https://resh.edu.ru
MOTCHIIMAIbHAS SHEPTHUs
63 | 3aKOH COXpaHEHUs] MEXaHWYECKOU SHEPTUHU 1 | https://resh.edu.ru
YPoK-3KCIEPUMEHT MO TeME " IDKCIEPUMEHTATBLHOE
ompeeeHNne N3MEHEHNUS KHHETHIECKON 1
64 pea - 1 | https://resh.edu.ru
MOTEHIIMATBHON YHEPTUH TP CKaThIBAHUH TeJla TI0
HaKJIOHHOM IJIOCKOCTH"
KontponbsHas paborta o teme «PaboTa 1 MOIITHOCT®.
65 P p H 1 | https://resh.edu.ru
DOHeprus»
Pabora ¢ Tekctamu 1o Teme "MexaHuueckoe
66 " 1 | https://resh.edu.ru
JBUKCHUE
Pabora ¢ Tekcramu 1o TeMe "JlaBiieHne TBEPABIX TEIL,
67 . " A pA 1 | https://resh.edu.ru
KHUJIKOCTEH M ra3oB
Pa6oTa ¢ Tekctamu o Teme "Pabotra. MOIIHOCTS.
68 " H 1 https://resh.edu.ru
OHeprus
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
8 KUIIACC
e Koa- | Bo3moxkHOCTH
- Tema ypoka BO HUCI0JIb30BAHUA
n/n
4acoB 20P
OCHOBHBIE MOJIOKEHUSI MOJIEKYIISIPHO-KHHETHYECKOM
1 YD 1 | https://resh.edu.ru
TEOPUH U WX OIBITHBIC TIOJITBEPIKICHUS
2 | Macca u pa3Mep aTOMOB M MOJIEKYJT 1 | https://resh.edu.ru
Monenu TBEPAOTO, )KUIKOTO U Ta3000pa3HOTO
3 A DCPAOTO, AU p 1 | https://resh.edu.ru
COCTOSIHMI BEIECTBA
OObsicHEHUE CBOMCTB TBEPAOTO, KUIKOTO U
4 | ra3000pa3HOro COCTOSTHUI BEIIECTBAa HA OCHOBE 1 | https://resh.edu.ru
ITOJIOKEHUM MOJIEKYJISIPHO-KUHETHUYECKOU TEOPUH
5 | Kpucrannmaeckue n amopdHbIe Tena 1 | https://resh.edu.ru
CMauymBaHUe U KamWUISIPHOCTH. [ToBepXHOCTHOE
6 P P 1 | https://resh.edu.ru
HaTsDKCHUE
7 | TennoBoe pacHIMpPEHUE U CKATHE 1 | https://resh.edu.ru
Temmepatypa. CBs3b TEMIIEpPATYPhI CO CKOPOCTHIO
8 PaTyp PaTyP P 1 | https://resh.edu.ru
TEIJIOBOTO JIBFKEHUS YaCTHUII
BuyTpennss sneprusi. CiocoObl M3MEHEHUS
9 yIp o p 1 | https://resh.edu.ru
BHYTpPEHHEH dHEepTUU
10 | Buasl Temionepeaauu 1 | https://resh.edu.ru
Ypok-koHpepernmus "[IpakTrudeckoe NCTOIb30BaHUE
11 | TemIoBBIX CBOMCTB BEIIECTB M MAaTEPUAJIOB B LIEJIAX 1 | https://resh.edu.ru
sHeprocoepexeHus"
12 | KonudecTBO TEIIOTH. Y IelIbHAS TETIIOEMKOCTh 1 | https://resh.edu.ru




VYpasuenue TeminoBoro 6ananca. TemmooOMeH u

13 https://resh.edu.ru
TEIIJIOBOE PABHOBECHE
Jlaboparopnas pabota "HccnenoBaHue siBICHUS

14 | reruiooOMeHa Mpy CMEIIUBAHUN XOJIOJHON 1 https://resh.edu.ru
ropsiyer Bojibl"
Pacyer konmdecTBa TETIOTH, HEOOXOAMMOTO IS

15 | HarpeBaHus Tejia U BBIJEISEMOI0 UM MPH https://resh.edu.ru
OXJIKICHUH
JlabopatopHas pabota "OnpeneneHue yaeabHOMI

16 paropHai p " et yA https://resh.edu.ru
TEMJIOEMKOCTH BEIIECTBA

17 | DHeprus TomiuBa. Y aeabHas TEIUIOTa CrOPAHUS https://resh.edu.ru
[InaBneHue M OTBEpIEBaHNE KPUCTATIMICCKUX TEII.

18 P P https://resh.edu.ru
Y aenpHas TEIIOTA MJIABICHHUSI
JlabopatopHas pabota "OnpeneneHue yaeabHOM

19 paropHai p " peA yA https://resh.edu.ru
TETJIOTHI TUTABJICHMSI JIbA

20 | ITapooGpaszoBaHue u KoHieHcaus. Mcrapenue https://resh.edu.ru
Kunenue. Y nenpHas Temnora napooOpa3zoBaHus U

21 | koHmeHcanuu. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUS https://resh.edu.ru
0T aTMOC(EepHOTO JIaBICHUS
BraxxnocTs Bo3ayxa. JlaboparopHas padota

22 |, Yy paropHai p " https://resh.edu.ru

Onpenenenrne OTHOCUTEIBLHOM BIAKHOCTH BO3TyXa

23 | Pemenue 3a7a4 Ha onpeJieNieHUe BIAKHOCTH BO3yXa https://resh.edu.ru
[TpunHtUTIE pabOTHI TETUTOBHIX nBHUTaTenei. [lapoBas

24 pHHIL p 5 p https://resh.edu.ru
TypOuHa. JIBUTaTeNlb BHYTPEHHETO CTOPaHUs
KIIJ] TermoBoro nBurarens. TemoBbie ABUTATEIHN U

25 /A FABHTE A https://resh.edu.ru
3aIuTa OKPYKAIIICH Cpeibl
3aKOH COXpaHEHUS U TIPEBPAICHHS SHEPTUHU B

26 P PEBp P https://resh.edu.ru
TEIJIOBBIX Mpolieccax
[ToaroToBKa K KOHTPOJIBHOM paboOTe MO TEME

27 | "Tennosele siBneHus. MI3aMeHeHune arperaTHbix https://resh.edu.ru
COCTOSIHUH BellecTra'
KontponbHas pabora o Teme "TemnnoBsie sBICHHS.

28 P p . " https://resh.edu.ru
W3meHeHue arperaTHhIX COCTOSIHUN BEIIEeCTBA
DnexTpuzalys Tel. /[Ba poja dMeKTpHIecKux

29 przatt /lBa port P https://resh.edu.ru
3apsiIoB
VYpok-uccnenoBanue "IneKkTpusanus el UHIyKIHel

30 p a " przan AYKIL https://resh.edu.ru
Y TIPU CONTPUKOCHOBEHUH

31 | B3aumogeiicTBue 3apsiKeHHbBIX Ten. 3akoH Kynona https://resh.edu.ru
DnexTpuueckoe mojie. HampsokeHHOCTh

32 | amekTpuyeckoro mnojs. [IpuHuun cyneprno3uiuu https://resh.edu.ru
AJIEKTPUIECKHUX TOJICH
Hocurenu snexktpuueckux 3apsioB. DJIeMEHTapPHbIMI

33 P A P https://resh.edu.ru

3apsa. CTpoeHue atoma




[IpOBOTHUKY U TU3IEKTPUKH. 3aKOH COXPAHEHUS

34 https://resh.edu.ru
AIEKTPUYECKOTO 3apsiaa
Pemrenue 3a1a4 Ha MpUMEHEHUE CBOMCTB

35 ! p https://resh.edu.ru
AJIEKTPUIECKUX 3apSI0B
DNEKTPUYECKUN TOK, YCIIOBUS €T0 CYIIIECTBOBAHUSI.

36 p Y yHt https://resh.edu.ru
VICTOYHUKH DJIEKTPUIECKOTO TOKa

37 | JleicTBUS SJIEKTPHIECKOTO TOKA https://resh.edu.ru
Ypok-uccnenoBanue "JleiicTBHE IIEKTPUUECKOTO

38 P & A "p https://resh.edu.ru
10JIs1 HA MPOBOJHUKHU U IUDJICKTPUKH

39 | DneKTpuUYeCcKUi TOK B METaJIAX, KUIKOCTIX M razax https://resh.edu.ru

40 | DnekTpuueckas Lenb U €€ COCTaBHbIE YaCTH https://resh.edu.ru
Cuna Toka. JJaboparopras pabota "3mepenue u

41 paTop ,1? P https://resh.edu.ru
PETYJIMPOBAHKE CUJIBI TOKA
DnexkTpuyeckoe HanpsbkeHue. BoapTMerp.

42 | JJabopaTtopHas pabota "VM3mepenue u https://resh.edu.ru
peryaupoBaHue HanpsiKeHus "
ConpoTHBIICHHE TPOBOAHMKA. Y JCIEHOE

43 b POBOA A https://resh.edu.ru
COTIPOTHBIICHUE BEIIIECTBA
JlaGopatopHas paboTa "3aBUCUMOCTb
AIIEKTPUIECKOTO CONPOTUBIICHUS TPOBOJHUKA OT €0

44 P P POBOA https://resh.edu.ru
JUTAHBI, TJIOMIAIA TTOTIEPEYHOTO CEUCHUS U
marepuaia'
3aBUCUMOCTH CUJIbI TOKA OT HampsibkeHus. 3akoH Oma

45 p https://resh.edu.ru
JUTS y9acTKa Ienu
JlaboparopHnas pabota "VccrienoBanne 3aBUCUIMOCTH
CHUJIBI TOKA, UAYIIETO Yepe3 pe3UCTop, OT

46 > YT pe3 P P> https://resh.edu.ru
COTIPOTHUBJICHUS PE3UCTOPA U HATIPSKEHUS Ha
pesucrope”
[TocnenoBarenpHOE W MApaUIETLHOE COCTUMHEHUS

47 A P A https://resh.edu.ru
IPOBOJIHUKOB
JIaboparopHas padota "lIpoBepka npaBuia

48 | CJIOKEHUs HAIPSIKEHUH MPH MOCIeA0BATEILHOM https://resh.edu.ru
COEJIMHEHUH JIBYX PE3UCTOPOB"
JlabopatopHas pabota "[IpoBepka nmpaBumna aJis

49 | cuibl TOKA MPU APAIIICITBHOM COSAMHEHUN https://resh.edu.ru
pe3ucTopoB”
Pemenwne 3anay Ha npuMeHeHne 3akoHa OMa aJis

50 A P A https://resh.edu.ru
Pa3JIMYHOTO COSAMHECHHMSI POBOTHUKOB
PaboTta 1 MOIITHOCTH AJIEKTPUIECKOTO TOKA. 3aKOH

51 H P https://resh.edu.ru
JIxoyis-Jlenna
Jlabopatopnas pabota "OmnpeneneHue paboTsl U

52 patopras p beal p https://resh.edu.ru

MOIIIHOCTH AJIEKTPUYECKOTO TOKA"




DJeKTpUYecKre HenH U MOTpeOUTenn

53 | anmexTpuueckoi sHepruu B ObITY. KopoTkoe 1 | https://resh.edu.ru
3aMBIKAaHUE
[ToaroToBKa K KOHTPOJILHOW paboTe MO TEMe

JEKTPUYECKUE 3aps/ibl. 3apsHKEHHbIE Tela U UX s://resh.edu.ru

54 | "One ecKue 3 CHHbIE TE 1 | https://resh.ed
B3auMoJieicTBUs. [10CTOSIHHBIN 3IEKTpUUECKUN TOK"
KonTtpomarsHas paboTa 1o Teme "IaeKTpuiecKue
3apsabl. 3apsHKeHHbIE Tela U UX B3aUMOJICUCTBHUS. s://resh.edu.ru

55 3 EHHbIE T e 1 | https://resh.ed
ITocTOSIHHBIN JEKTPUUYECKUNA TOK"

56 | I[locTossHHBIE MAarHUTBI, UX B3aUMOJICHCTBUE 1 | https://resh.edu.ru
Ypok-uccaenopanue "M3ydeHue moJjiei moCTOSTHHBIX

57 Mg CHUTOR" a Y 1 | https://resh.edu.ru
MarnuTHoe nose. MarHuTHoe noje 3eMJd U €ro

58 1 | https://resh.edu.ru
3HAYEHHUE JUIsl )KU3HU Ha 3emJie P
OmneiT Opcrena. MarHUTHOE OJIE 3JEKTPUUECKOTO

59 1 | https://resh.edu.ru
TOKa MarHuTHOE MoJie KaTyIIKU C TOKOM P
[IpuMeHeHre AMeKTPOMAarHUTOB B TEXHUKE.

60 | JJabopaTopHas padota "M3yuenue nencTBus 1 | https://resh.edu.ru
MAarHUTHOTO MOJIsl HA IPOBOJIHUK C TOKOM"
DNEeKTPOABUTATENb TOCTOSIHHOTO TOKA.
Hcnonb3oBaHue MeKTPOABUTATENCH B TEXHUUYECKUX

61 | ycrpoiicTBax u Ha TpaHcnopte. JlabopaTopHas 1 | https://resh.edu.ru
pabota "KoHcTpyrpoBaHue u nu3yuyeHue padoThI
AJIEKTPOABUTATEIIS "
OmnbiTel @apanest. 3aKOH JIEKTPOMAarHUTHOM

62 1 | https://resh.edu.ru
uHaykuuu. [TpaBuso Jlenna P
Onexrporenepatop. CrocoOb! OTyYeHUS

63 | DIEKTPUYECKONI SHEPTHH. DIICKTPOCTAHIINN Ha 1 | https://resh.edu.ru
BO300HOBJISIEMBIX UCTOYHHUKAX SHEPTUH
[ToaroToBKa K KOHTPOJILHOW paboTe MO TEMe

64 1 | https://resh.edu.ru
"INEeKTpUYECKNE U MATHUTHBIC SIBJICHUS" P
KonTtpomarHas paboTa o teme "DiIeKTpUdecKue u

65 MATHITHALE SBTeHH" 1 | https://resh.edu.ru

66 | PaGora ¢ rexcramu no teme "TeroBsie ssBiIeHUS" 1 | https://resh.edu.ru
Pabora ¢ Tekctamu 1o Teme "IlocTosiHHBIN

67 >IeKTpHYECKHUil TOK" 1 | https://resh.edu.ru

68 | Pabora ¢ Tekctamu o Teme "MarHuTHbIC SIBJICHUS" 1 | https://resh.edu.ru

OBIIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 68




9 KUIIACC

No Koa- | Bo3moxkHocTh
I /;1 Tema ypoka BO | HCIOJIb30BAHUA
4acoB 0P
1 | Mexanudeckoe IBKeHUEe. MaTepuaabHas TOUKa 1 | https://resh.edu.ru
Cucre era. O e e e
) ucreMa orcuera. OTHOCUTENBHOCTh MEXaHUYECKOTO I | https://resh.edu.ru
JIBUYKEHUS
3 | PaBHOMEpHOE IPSIMOJIMHEWHOE ABUKEHUE 1 | https://resh.edu.ru
He epHOoe €HUHOE CHUE.
4 pPaBHOMEPHOE MPSMOIUHENHOE TBUKEHU I | htps://resh.edu.ru
Cpennsisi © MTHOBEHHAsi CKOPOCTb
5 [IpsAmonHENHOE pABHOYCKOPEHHOE ABUKEHHUE. | https://resh.edu.ru
Yckopenue
6 CKOpOCTh MPSIMOJIMHEHHOTO PABHOYCKOPEHHOTO I | https://resh.edu.ru
nBwkenus. ['paduk ckopoctu
JlaGoparopnas paboTta "OnpenesneHne yCKOpEeHUs
7 | Tena npu paBHOYCKOPEHHOM JBUYKEHUU IO 1 | https://resh.edu.ru
HAKJIOHHOU IJIOCKOCTH"
8 | CBobognoe manenue Ten. OnbiTel [anmies 1 | https://resh.edu.ru
9 PaBHOMEpHOE nBHXKEHUE [0 OKPYHOCTH. Ilepnon n | https://resh.edu.ru
yacToTa oOpameHus. JInAeitHas 1 yrioBas CKOPOCTH
10 | IleHTpOoCTpeMUTEILHOE YCKOPEHUE 1 | https://resh.edu.ru
11 | ITepserit 3akon HeroToHa. BekTop cuiibl 1 | https://resh.edu.ru
12 | Bropoii 3akoH HerotoHna. PaBHO Il CTBYOIIIAs cHJia 1 | https://resh.edu.ru
13 | Tpetwnii 3akoH HeroTona. Cyniepno3uiius Cui 1 | https://resh.edu.ru
14 | Pemenue 3a7a4 Ha NpyUMeHEHKEe 3aKOHOB HploTOHA 1 | https://resh.edu.ru
15 | Cuna ynpyroctu. 3akoH ['yka 1 | https://resh.edu.ru
16 | Pemenue 3amay mo teme «Cuiia ynmpyrocTm 1 | https://resh.edu.ru
JlabopaTtopHas pabota «OnpeieneHue KeCTKOCTH
17 PaTOpHAZ p e 1 | https://resh.edu.ru
IPY>KUHBI
18 | Cuya TpeHus 1 | https://resh.edu.ru
19 | Pemenue 3aga4 no teme «Cuia TpeHUsD 1 | https://resh.edu.ru
JlabopaTtopHas pabota "OnpeneneHue
20 paropHai p Pea " 1 https://resh.edu.ru
Kod(dureHTa TpeHHUs CKOJIbKECHUS
P " H :
1 €LIeHUE 3a/1a4 10 TEME ”3aKOHBI ptoToHa. Cuna 1 https://resh.edu.ru
ynpyroctu. Cuna TpeHust
C e e €HUS.
2 uia TSHKECTH U 3aKOH BCEMUPHOTO TSITOTEHUS I | https://resh.edu.ru
Y ckopeHue cBOOOIHOTO MaJAeHUs
Ypok-koHbepenius "J[BmkeHHE T€T BOKPYT
23 | rpaBuTanmonHoro 1nentpa (ConHeuHas cucrema). 1 | https://resh.edu.ru
["anaktukn"
P " K K
24 emeHue 3aaa4 1mo Teme "Cua TSDKeCTH U 3aKOH I | https://resh.edu.ru

BCEMUPHOTO TATOTeHUS"




HepBaﬂ KOCMHYCCKasA CKOPOCTh. HeBecomocTs u

25 https://resh.edu.ru
neperpy3Ku
PaBHOBecue maTepuanbHONH TOYKU. AOCOIIOTHO

26 | TBEépaoe Teno. PaBHoBecue TBEPAOTO TENA C https://resh.edu.ru
3aKPEIUIEHHON OChIO BpalllCHUS

27 | MomeHT cuiibl. LleHTp TsKECTH https://resh.edu.ru
Pemienue 3anau no teme "MomeHT cuibl. LleHT

28 i A Heutp https://resh.edu.ru
TSDKECTH
[ToaroroBka K KOHTPOJIbHOU paboTe MO TeMe

29 |, ! P P . " https://resh.edu.ru

Mexannueckoe IBmwKeHne. B3anmonericTue Ten

KonTtponbsHas pabota o Teme "MexaHndeckoe

30 p p . " https://resh.edu.ru
nBIKeHue. BzanmoneiicTeue Ten
Nmnynbce Tena. UMnynbe cuiibl. 3aKOH COXpaHEHUs

31 Y Y ba https://resh.edu.ru
UMITYJIbCa. YTIPYTOe M HEYNPYTOe B3aMMO,ICHCTBHE
Pemenue 3amad no reme "3akoH COXpaHEHUS

32 ; A P https://resh.edu.ru
UMIYJIbCa
Ypoxk-koHdpepenuus "PeakTuBHOE ABUKEHHE B

33 P (epenn " A https://resh.edu.ru
PUPOJIE ¥ TEXHUKE

34 | Mexanudeckas paboTa ¥ MOIITHOCTh https://resh.edu.ru
PaGoTa cuibl TSKECTH, CHITBI yIIPYTOCTH U CHITBI

35 ’ yupy https://resh.edu.ru
TPCHHSI
JlabopaTtopHas pabota «OnpeneneHue pabOThI CUITBI

36 | TpeHus mpu paBHOMEPHOM JABHKCHHUHU TeJa IO https://resh.edu.ru
TOPU30HTAJIBHOM MOBEPXHOCTU»

37 | Cs3b sHepruu u paboThl. [loTeHIManpHas SHeprus https://resh.edu.ru
Kunerndeckas sueprus. Teopema 0 KHHETUIECKOU

38 p p https://resh.edu.ru
DHEPTUH

39 | 3akoH coXpaHCHHS YHEPIHH B MEXaHUKE https://resh.edu.ru
JlaGopartopHas paboTta «3yuenue 3akoHa

40 PaTOpHAA p y https://resh.edu.ru
COXPaHEHHUS YHEPTUN

41 | KonebaTenpbHOE TBIKEHUE U €r0 XapaKTEPUCTHKHU https://resh.edu.ru
3aryxatomue KoneOanus. BeiHy X 1eHHBIC KOJIEOaHMS.

42 XA YA https://resh.edu.ru
Pe3onanc

43 | MaremMaTH4eCKHI M NPYKUHHBIA MasiTHUKHU https://resh.edu.ru
Ypoxk-ucciieoBanue «3aBUCUMOCTb MEPUOJa

44 P e PHOA https://resh.edu.ru
KOJICOAHMI OT KECTKOCTH MPYKUHBI U MAaCCHI TPYy3a»
[IpeBpareHre SHEPTUU TP MEXAHUYECKUX

45 PeBpatll P P https://resh.edu.ru
KOJICOaHUSIX
JlabopartopHas pabota «OnpeneneHne 9acToThl U

46 paTopHai p pea https://resh.edu.ru

nepuoga KoJicOaHui IMMPYXUHHOT'O MAATHUKA»




JlabopaTtophas pabota «IIpoBepka HE3aBUCUMOCTH

47 | nepuoaa konebaHuii rpy3a, MOJBEIICHHOTO K HUTH, https://resh.edu.ru
OT MacChl TPy3a»

48 Mexanuueckue BoHbI. CBOWCTBA MEXaHUYECKHUX https://resh.edu.ru
BOJIH. [IpoJ107bHBIE M TONIEPEYHBIE BOJIHBI ps: T
Ypok-koHpepeHus "MexaHuueckre BOJHBI B

49 . . https://resh.edu.ru
TBEPAOM Tese. CeicMUYEeCKUe BOJIHBI" P

50 | 3Byk. PacnpocTpaneHne u oTpakeHHe 3ByKa https://resh.edu.ru
VYpok-uccnenosanue "Habntonenne 3aBUCUMOCTH

51 https://resh.edu.ru
BBICOTHI 3BYKa OT 4aCTOTHI" P
['poMKOCTB 3ByKa U BBICOTA TOHA. AKYCTUYECKUI

52 p£30Hch y Y https://resh.edu.ru
VYpok-koHpepenus "YnbpTpa3Byk u uHGpPa3ByK B

53 HPHPOJE 1 TeXHHUKE" https://resh.edu.ru
[ToaroToBKa K KOHTPOJIBHOU paboTe MO TeMe

54 | "3akoHbl cOXpaHeHUs. MexaHuueckue KojieOaHus u https://resh.edu.ru
BOJIHBI"

55 KonTponbhas pabota o teme "3aKOHbBI COXpaHEHHUS. httos://resh.edu.tu
MexaHnueckue KojieOaHusi M BOJTHBI" ps: T
DIEKTPOMArHUTHOE TI0JIe. DJIEKTPOMArHUTHBIC

56 BOJ'IHpr P https://resh.edu.ru

57 | CBOMCTBA IEKTPOMArHUTHHIX BOJIH https://resh.edu.ru
Ypok-koudepenmus "[llkana ameKTpoMarHuTHBIX

58 | BonH. Mcnonbp3oBaHue 3J€KTPOMArHUTHBIX BOJIH JISI https://resh.edu.ru
COTOBOI1 CBsI3U"

VYpok-uccnenopanue "M3yuenue cBoMCTB

59 | BNEKTPOMArHUTHBIX BOJH C TIOMOIIHI0 MOOMIIBHOTO https://resh.edu.ru
tenedona"

Pemienue 3a1au Ha onpezeneHre 4acToThl U JJIUHbI

60 . https://resh.edu.ru
AJIEKTPOMArHUTHOM BOJIHBI P

61 DnexTpomMarHuTHas mpupoaa ceera. CKOpOCTh CBETA. https://resh.edu.ru
BosiHOBBIE CBOICTBA CBETA ps: T
Hcrounuku ceera. [IpsamonuueiiHoe

62 ' https://resh.edu.ru
pacnpocTtpadHeHue cBera. 3atMenust ConHia u JIyHbl P
3aKoH oTpakeHus cBeTa. 3epkaia. Pemenue 3anay Ha

63 ' ' https://resh.edu.ru
IPUMEHEHHUE 3aKOHA OTPAKEHUS CBETa P

64 | [Ipenomsienue cBeTa. 3aKOH MPETOMIICHHS CBETA https://resh.edu.ru
[TonHOE BHYTpEeHHEE OTpaKEHHE CBETA.

65 | Mcnonp3oBaHUE MOTHOTO BHYTPEHHETO OTPAKEHUS B https://resh.edu.ru
ONTHYECKUX CBETOBOJIAX
JlabopaTopHas pabota "VccienoBanue 3aBUCUMOCTH

66 | yria npeJoMJIeHHs] CBETOBOIO JIyda OT yIJia MajcHus https://resh.edu.ru

nn

Ha rpaHuIle "BO3AYX-CTEKJIIO




Ypok-koHbpepenmus "VMcnons30BaHue MOTHOTO

67 | BHyTPEHHETO OTPa>KEHUS: CBETOBO/IBI, https://resh.edu.ru
ONTUKOBOJIOKOHHASI CBSI3b"

68 | JIuazpl. OnTHueckas cujia JUH3bI https://resh.edu.ru

69 | Iloctpoenue n300pakeHUi B JIMH3aX https://resh.edu.ru
Jlabopatopnas pabota "OmnpeneneHue GoKyCHOTO

70 | pacCTOSIHUS ¥ ONITUYECKOMN CUIIBI cOOMparomen https://resh.edu.ru
JIUH3BI"
Ypok-koHdpepennus "OnTuyeckue JUH30BbIE

71 P ,,(b pet https://resh.edu.ru
pUOOPHI

72 | I'ma3 xak onTu4ecKas cucTeMa. 3peHue https://resh.edu.ru
Ypok-koudepennus "ledextsl 3penus. Kak

73 P (bepenn " Jled p https://resh.edu.ru
COXPaHUTh 3pEHUE
Pasnoxxenue 6emoro ceera B crieKTp. OMBITHI

74 | Hetotona. CokeHHe CIEKTPAJIbHBIX I[BETOB. https://resh.edu.ru
Jucnepcus ceera
JlabopaTtopHas pa6ota "OnbITHI IO Pa3I0KEHHUIO
Oenoro cBera B CIEK oc 10 I[BETa

75 FIOTO CBETA B CTICKTP M BOCTPILITHIO IBCT https://resh.edu.ru
IPEIMETOB MPHU MX HAOIIOICHUU Yepe3 IIBETOBBIC
bunpTph!"”
Ypoxk-nipaktukyMm "BoJIHOBbIE CBOMCTBA CBETA!

76 p p Y " https://resh.edu.ru
nucnepcusi, uaTepdepennms u qudpakius

77 | Onwitel Pezepdopaa u nianerapHas MoJielb aToMa https://resh.edu.ru

78 | Iloctynatel bopa. Moaens atroma bopa https://resh.edu.ru
Hcnyckanve 1 OTJIONICHUE CBeTa aTOMOM. KBaHTHI.

79 e H https://resh.edu.ru
JIuHenyaTtele CIeKTphl
VYpoxk-nipakTukyM "Halro1eHre CIEKTPOB

80 P P " y A P https://resh.edu.ru
UCITY CKaHHsI

81 | PagmoakTHBHOCTH U €& BHJIBI https://resh.edu.ru

82 | Ctpoenue aTroMHOTO sijipa. HykiioHHast MoJielb https://resh.edu.ru

83 | PanuoakTuBHbIe npeBpaieHus. M3otomnsl https://resh.edu.ru
Pemenue 3anau no teme: "PanuoakTuBHbBIC

84 A " a https://resh.edu.ru
IpEBpAIICHHS

85 | Ilepuwon nmonypacmaaa https://resh.edu.ru
Ypoxk-koHdepenuus "PagnoakTuBHbIE U3Ty4YEHUS B

86 P (epenn A " Y https://resh.edu.ru
IPUPOJE, METUIIMHE, TEXHUKE
S nepHbie peakiuu. 3aKOHBI COXPAHEHUS 3apsSI0BOTO

87 AP beaxtt P P https://resh.edu.ru
¥ MacCOBOTO YHCE
DHeprus CBA3M aTOMHBIX siiep. CBsA3b MacChl U

88 P AP https://resh.edu.ru
DHEPTUH

89 | Pemenue 3amad o teme " nepHsle peakun' https://resh.edu.ru




90

Peakuuu cunresa u nenenus suep. ctounmnku
sneprun ComHia u 38€37. JJabopaTopnast paborta
"U3mepenne paagnoakTuBHOTO (hoHa"

https://resh.edu.ru

91

Ypoxk-koHdepenuus "AnepHas sHepreTUKA.
JlencTBurs paqOAKTUBHBIX U3JIYYEHUN HA )KUBbBIC
OpraHu3Mbl'.

https://resh.edu.ru

92

[ToaroToBKa K KOHTPOJIBHOU paboTe MO TeEMe
"IEeKTPOMArHuTHOE MoJie. DIEKTPOMArHUTHBIE
BOJIHBI. KBaHTOBHIC siBIEHMS"

https://resh.edu.ru

93

KonTponbhas pabota no teme "IJIeKTpPOMarHUTHOE
noJie. DJIEKTPOMarHiuTHbIE BOJIHBI. KBaHTOBBIE
sIBJICHUS"

https://resh.edu.ru

94

[ToBTOpenue, 06061eHue. Jlaboparopusie pabOTHI 11O
Kypcy "B3aumopeiictue Ten"

https://resh.edu.ru

95

[ToBTOpenue, 06001eHne. Perenue pacyeTHbIX U
Ka4eCTBEHHBIX 3a7a4 o TeMe "TemnoBele mponecchl”

https://resh.edu.ru

96

[ToBTOpenue, 06061eHue. Penenue pacyeTHbIX U
KadyecTBEHHBIX 3a1a4 no Teme "KII/ TermnoBbix
aBurareien”

https://resh.edu.ru

97

[ToBTOpenue, 06061eHue. Pemenue pacyeTHbIX U
KadyeCcTBEHHBIX 3aaa4 no Teme "KII/]
AJIEKTPOYCTaHOBOK"

https://resh.edu.ru

98

[ToBTOpeHnue, 06001meHue. JTJabopaTopHbie pabOTHI IO
Kypcy "CBeTOBbIE sIBICHUS"

https://resh.edu.ru

99

[ToBTOpenue, 0606menue. Pabora ¢ Tekctamu 1o
Teme ""3aKOHbI COXPAHEHUSI B MEXaHUKE"

https://resh.edu.ru

100

[ToBTOpenue, 0606menue. Pabora ¢ TekcTamu 1o
teme "Konebanust u BOJTHBI"

https://resh.edu.ru

101

[ToBTOpenue, 06001eHne. Pabora ¢ TekcTamu Mo
Teme "CBeTOBBIC SIBJIEHUS"

https://resh.edu.ru

102

[ToBTOpenue, 0606menue. Pabora ¢ Tekctamu 1o
teme "KBaHToBas u sinepHas gusuxa"

https://resh.edu.ru
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B ¢enepanbHbIX M pErHOHANBHBIX MPOLEIYypax OLEHKH KauecTBa OOpa3OBaHMS
UCIIOJIb3YETCsl MepeyeHb (KOAU(PUKATOp) paclpelleICHHbIX IO KJaccaMm IMpPOBEPSEMBIX
TpeOOBaHMI K pe3yJibTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO
00111er0 00pa3oBaHUs U PJIEMEHTOB COJIEpKaHUs IO (PUBHKE.

IIposepsiemvle npeomemuvle pe3y1bmamsl 0C80EHUS OCHOBHOU 00PA308aAMeENbHOU

npoSpaAmMMbL OCHOBHO20 0bueco obpazosanus (7 Kiacc)

Konx
MPOBEPSEMOTO
pe3yJibTara

[TpoBepsieMbie ITPeIMETHBIC PE3YJIbTaThl OCBOCHHSI OCHOBHOM
o0pa3oBaTenspHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30oBaHus

1.1

HCIIOJIb30BATh M3YUCHHBIC ITIOHATHUSA

1.2

pas3inyaTb ABJICHUA 110 OIIMCAHUIO UX XapaKTCPHBIX CBOMCTB U HA OCHOBE
OIIBITOB, ACMOHCTPHUPYIOIIUX JAHHOC (I)I/IBI/I‘{CCKOC SABJICHHC

1.3

pacmo3HaBaTh MPOSBICHWE W3YYCHHBIX (U3UYECKUX SIBICHUH B
OKPY’KaOIIIeM MHUPE, B TOM YHUCIIe PU3NUECKHE SIBJICHUS B IPUPOJIE, TIPH
9TOM TIEPEBOJUTHh MPAKTUYECKYIO 3ajady B YYCOHYIO, BBIICIATH
CYIIIECTBEHHBIC CBOMCTBA (IPU3HAKH) (PU3NUECKUX SIBICHUHN

1.4

OTIMCHIBATh N3YUEHHBIC CBOMCTBA TEJ U (PU3UUECKUE SIBJICHUS, UCTIONb3Y S
dbu3nueckue BENUYMHBI, MpPU OMUCAHUU TPABWIBHO TPaKTOBATh
(GU3MYECKUI CMBICT HCIOJb3YEMBbIX BEIMYMH, WX OOO3HAUYEHUS U
CAVHUIIBI (PU3UYECKUX BEIMYMH, HAXOIUTh (HOPMYJIbI, CBS3bIBAIOIINE
JAHHYIO0 (PU3MYECKYI0 BEJIMYMHY C JPYTUMU BEJIIMYMHAMHU, CTPOUTH
rpaduKy U3yYEHHBIX 3aBUCUMOCTEN PU3NYECKUX BEITUUYHH

1.5

XapaKkTepu30BaTh CBOMCTBA Tei, (PU3MUECKHE SIBICHHS M TPOIECCHI,
UCIIOJNB3Ysl HW3YUYECHHBIE 3aKOHBI, MpPU H3TOM JaBaThb CIOBECHYIO
(GhopMYJIMPOBKY 3aKOHA M 3alMCHIBATh €r0 MATEMAaTHUECKOE BBIPAKCHHUE

1.6

0O0BACHATH (PU3UUECKUE ABJICHUS, TPOLIECCHI U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyalud NPaKTUKO-OPUEHTUPOBAHHOIO XapakKTepa:
BBISIBJISITH IPUUUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH O0bsICHEHHE U3 1 -
2 JIOTMYECKMX IIaroB ¢ omopoil Ha 1 - 2 W3y4YEeHHBIX CBOMCTBA
bu3nUecKuX SIBICHUM, PU3NUECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemarb pacyéTHble 3a1ayd B | - 2 NeWCTBUS, HUCNOJB3Yys 3aKOHBI U
dbopMyIbl, CBA3BIBAIOLIME (PU3MUECKHE BEJIMYMHBI: HA OCHOBE aHaln3a
YCIOBUSL 3a/laud  3alUChIBaTh KPATKOE  YCJIOBUE, MOJCTABISThH
dbu3ndecKue BEIHMYUHBI B (JOPMYJIBI U TPOBOAUTEH PACUEThI, HAXOIUTh
CIIpaBOYHBIE JIaHHBIC, HEOOXOMUMBIC NJISi pEIIeHUs 3a1ad, OIEHUBATH
PEATMCTHYHOCTD OJYYCHHON (DU3NIECKON BEITMYMHBI

1.8

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh TPU TTOMOIIH
bU3NYEeCKUX METOAOB, B OMNHCAaHWUU HCCICIOBAHUS  BBIICIATH
MIPOBEPSIEMOE MPEIOIOKEHUE (rumoresy), pas3nuyarh 151
UHTEPHPETUPOBATH MOJYYCHHBIA PE3yibTaT, HAXOAUTh OLUIMOKU B XOJI€
OTIBITA, JEJIaTh BBIBOBI 10 €r0 pe3yJibTaTaM

1.9

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (U3UYECKUX SIBJICHUN WU
bu3nuecKux  CBOMCTB  Tel: dbopMyupoBaTh  MpOBEpsSEMbIC
NPEANOJOXKEHUs, coOupaTh  YCTAHOBKY W3  NIPEIJIOKEHHOIO




O60py,Z[OBaHI/IH, 3aIIMCBIBATh X0 OIIbITa U (I)OpMYJ'II/IpOBaTI) BBIBO/JIbI

1.10

BBINIOJIHATh TPSIMbIE U3MEPEHUSI C HCIOJIb30BAHUEM aHAJIOrOBBIX H
M(POBBIX MPUOOPOB, 3AMKUCHIBATH MOKa3aHUS MNPUOOPOB C YUYETOM
3aJIaHHOM a0COIOTHOM MOTPEIIHOCTH N3MEPEHUN

1.11

IPOBOAUTH MCCIIEIOBAHUE 3aBUCUMOCTH OJHOW (hU3MUECKON BEIMYUHBI
OT JPYyIrOHW C HCIIOJIB30BAaHUEM IPAMBIX W3MEPEHUM, y4acTBOBATH B
IUIAHUPOBAHUM y4e€OHOTO HCCIIENOBaHUs, COOMpaTh YCTAaHOBKY U
BBITMIOJIHATh U3MEPEHHUsI, CIIeAys MPEIOKEHHOMY IUIaHy, (PMKCHPOBATH
pe3yJbTaThl MOJYYEHHOW 3aBUCUMOCTH (PU3NYECKUX BEIMYUH B BUJC
IPEJIOKEHHBIX TaOIUI U rpadUKOB, A€IaTh BBIBOJBI IO pe3yibTaTaM
VICCJIEIOBAHHUS

1.12

IPOBOJIUTh KOCBEHHbIE H3MEPEHHUS (U3UYECKUX BEJIMYUH, CIEays
NPEAJIOKEHHOW MHCTPYKIMM: TPHU BBINOJHEHUH H3MEPEHUN coOupaTth
HKCIIEPUMEHTAJIbHYI0 YCTAHOBKY M BBIYHMCIATH 3HAYEHHUE HCKOMOM
BEITUYMHBI

1.13

coOirofaTh MpaBuja TEXHUKH O€30MacHOCTH TMpH  pabore ¢
71a060paTOPHBIM 000PYOBAaHUEM

1.14

yKa3bIBaTh MPUHIIUIBI JEHCTBUS MPUOOPOB U TEXHUYECKUX YCTPOUCTB,
XapaKTepU30BaTh MPHUHIUIBI JEHCTBUS HM3YyUYEHHBIX MPUOOPOB W
TEXHUUYECKUX YCTPONCTB C TOMOIIBIO X OMMCAHUS, UCIIONIB3YS 3HAHUS O
CBOMCTBaX (PU3NUECKUX SIBICHUN U HEOOX0AMMbIE (DU3NUECKUE 3aKOHBI U
3aKOHOMEPHOCTH

1.15

OPUBOAUTH OpUMEpHl  (HaXOOUTh HH(OpPMAIUMI0O O TpUMepax)
NPaKTUYECKOTO HCIIOJIb30BaHUS (PU3MUECKUX 3HAHUI B MOBCEIHEBHON
KU3HU 17151 oOecrieueHus: 0e30MacHOCTH MpY OOpalleHUuH ¢ TpudopaMu U
TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHHUS 370POBbS U COOIIOACHUS
HOPM 3KOJIOTHYECKOI0 MIOBEJICHUS B OKpY KaIOLIeH cpefie

1.16

OCYIIECTBIIATh OTOOpP HMCTOYHMKOB HMH(pOpmanuu B ceTu MHTepHET B
COOTBETCTBUM C 3aJaHHBIM ITOMCKOBBIM 3alIpOCOM, Ha OCHOBE
UMEIOIINUXCSA 3HAHMM M NIYTEM CPAaBHEHHs pPa3iIW4HbIX HMCTOYHUKOB
BBIIEIATh HMH(OPMALIMIO, KOTOpasl SBISETCS IMPOTUBOPEUYMBON WU
MOJKET OBITh HEJIOCTOBEPHOU

1.17

UCIIOJB30BaTh IPU  BBIMOJHEHWM  Yy4eOHBIX 3aJaHUN  HAy4YHO-
MONYJSIPHYIO JIUTEpaTypy (U3UYECKOTO COJEpIKaHMs, CIPABOYHBIE
Marepuainbl, pecypcbl cetu  HTepHer, BiageTh npuéMamMu
KOHCIIEKTUPOBAHUSI TEKCTa, MpeoOpa3oBaHuss WH(OpPMAIUU U3 OTHOU
3HAKOBOW CHCTEMBI B IPYTYIO

1.18

co371aBaTh COOCTBEHHBIE KPATKUE MMCHbMEHHBIE M YCTHBIE COOOIIIEHUS Ha
OCHOBE 2-3 HCTOYHUKOB MH(pOpMaIuu (GU3NIECKOTO COEePKAHUS, B TOM
YHUCJe MyOJIMYHO JIeJIaTh KpaTKUe COOOIIEHUSI O PEe3ysIbTaTax MPOEKTOB
WIM y4eOHBIX HCCJIEIOBAHUM, TPU STOM TIPAMOTHO HCIOIb30BAThH
W3YUCHHBIM TIOHATUUHBIA amnmapaT Kypca (HU3UMKH, COMPOBOXKIATh
BBICTYIUJIEHUE MIPE3EHTALUEN

1.19

IIpHU BBIITOJHCHUUA y‘l€6HLIX ITPOCKTOB U I/ICCJIGI[OBaHI/Iﬁ pacnpeaciiaTb
0053aHHOCTH B rpyomne€ B COOTBETCTBHMHM € IIOCTABJIICHHBIMH 3aJadaMu,
CJICOUTDh 3a BbIIIOJIHCHUCM IlJIaHaA I[CﬁCTBPIfI, AaACKBAaTHO OICHHNBATDH




COOCTBEHHBIN BKJIaQ B JACATCIBHOCTD I'PYIIIHL, BBICTPANBATH
KOMMYHHKAaTHBHOC BBaHMOHCﬁCTBHC, YUUTBIBASA MHCHHUC OKPYXKAIOIMX

IIposepsiemvbie anemenmul cooepacanus (7 karacc)

Kon
pazzaena

Konx
dIIEMEHTA

[IpoBepsieMbIe 3JIEMEHTHI COACPHKAHUS

1

OU3N

KA U EE POJIb B [TIO3HAHUM OKPYXXKAIOUIET'O MUPA

1.1

Odusznka - Hayka o mpupojae. ABneHus npupoabl. Ouznueckue
ABJICHUS: MEXaHUYECKUE, TEIJIOBBIE, DIIEKTPUUECKHUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIC

1.2

dusnyeckue BeNWYUHBL. V3Mepenne (U3NUECKHX BEIHUHUH.
dusnyeckue puOOpHI. [TorpemmnocTs WU3MEPEHUN.
Mex1yHapoaHasi CUCTEMA €IMHUIL

1.3

EctecTBeHHO-Hay4yHBIE ~ METOA ~ TMO3HAHUS:  HaONIO/CHUE,
IIOCTAHOBKAa  HAYYHOIO  BOIIPOCA,  BBIIABW)KEHUE  THIIOTES,
HKCIIEPUMEHT II0 IPOBEPKE TMIOTE3, OOBICHEHUE HAOII01aEMOTr0
SIBJICHMSI

1.4

Onucanue GU3NUECKUX SIBJCHUN C OMOIIBIO MOJICJICH

1.5

[TpakTrueckue padbOThI:

N3mepenne paccTosHui.

N3mepenune 00bEMa KUAKOCTU U TBEPIOTO TENA.

OmnpeneneHre pa3MepoB MaJbIX TEIL.

WN3mepenne  TeMmeparypel IIpU  HOMOIIM  KHUIKOCTHOIO
TEPMOMETPA U JATYUKA TEMIIEPATYPbl

ITEPBOHAYAJIBHBIE CBEJAEHUA O CTPOEHMHU BEILIECTBA

2.1

CTpOCHI/IC BCIICCTBA: aTOMbI U MOJICKYJIbI, X Pa3MCpPBhI. OHBITBI,
AOKa3bIBAIOMIKWEC JUCKPETHOC CTPOCHNEC BCIICCTBA

2.2

JIBuxenue yactull BemiectBa. CBsi3b CKOPOCTH JIBUIKEHUS YaCTHII
¢ Temneparypoii. bBpoynosckoe nBrkenue, mudysus

23

BBaHMOHeﬁCTBHe YaCTull BEMICCTBA: IPUTKCHUC M OTTAJIKNBAHHUC

2.4

ArperaTHble COCTOSIHUS BEUIECTBA: CTPOCHUE T'a30B, KUJKOCTEH 1
TBEPABIX  (KPUCTAIUIMYECKHX) Tel. B3auMocBsi3b  MEXKIY
CBOMCTBaMHU BEILIECTB B PAa3HbIX arperaTHbIX COCTOSIHUSAX M HX
ATOMHO-MOJIEKYJIIPHBIM CTPOEHUEM

2.5

OcobeHHOCTH arperaTHbIxX COCTOSIHUM BOJbI

2.6

[TpakTdeckue paboOTHI:

Onenka amameTrpa aroMa METOJOM pSAOB (C HMCIOJIh30BAaHUEM
dhortorpaduii).

OnbITHI TI0 HAOIIOICHUIO TETIOBOTO PACIIIMPEHUS Ta30B.

OmeITBl TIO  OOHAPYXEHUIO JEHCTBUS CHUJI  MOJIEKYJISIPHOTO
MPUTSHKCHUS

JIBVDKEHUE 1 B3AMMOJIEMCTBUE TEJI

3.1

MexaHnueckoe JBUXKeHHE. PaBHOMEpHOE M HEpaBHOMEPHOE
TIBHYKEHHE




3.2

Cxopoctb. CpenHssi CKOPOCTh ITPU HEPABHOMEPHOM JBUKECHHH.
Pacuér nytu 1 BpeMeHU JBUKECHUS

3.3 SBrneHue mHepHUU. 3aKOH MHEpUUH. B3aumMmoneincTBue Ten Kak
MpUYMHA U3MEHEHHUs CKOPOCTH JIBHKEHUs Tesn. Macca kak mepa
MHEPTHOCTH TeJa

3.4 [TnoTHOCTH BemiecTBa. CBS3b IIOTHOCTH C KOJIMYECTBOM MOJIEKYT
B eAnHMIIEe 00BEMA BEIIECTBA

3.5 Cuiia KaK XapaKTepucTUKa B3aUMOJIECHCTBUS TEI

3.6 Cuna ynpyroctu u 3akoH ['yka. M3MepeHue Cuiibl ¢ TTOMOIIBIO
JUHAMOMETpa

3.7 SIBnenue TAroreHus u cuia TsokecTd. Cuia TSKECTH Ha JIPYTUX
njanerax. Bec rena. HeBecoMocts

3.8 Cuna tpenus. TpeHue CKOJIbXKEHUS M TpeHue Nmokos. TpeHue B
MIPUPOJIC Y TEXHUKE

3.9 CnoxxeHre  CuJjl,  HANpaBJIE€HHbIX IO  OJHOW  MPSAMOM.
PaBHOn€MICTBYIOIIAS CHUIT

3.10 [IpakTudeckue padoThI:

OmnpeneneHre CKOPOCTH PaBHOMEPHOIO JBMKEHHUA (IIapuKa B
KUJAKOCTH, MOJIEIIH SJIEKTPUUECKOTO aBTOMOOUJIS U TaK Jajee).
OmnpeneneHue cpeaHeld CKOPOCTH CKOJIbKEHUS Opycka WM
IapyuKa Mo HaKJIOHHOM TIOCKOCTH.

Onpenenenue MIOTHOCTU TBEPAOTO TENa.

OnbITel,  JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  PACTSKEHUSA
(medopmariun) IpPy>KUHBI OT TPUIIOKEHHON CHITBI.

OnbITel, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIbL  TPEHUS
CKOJIb)KEHHMSI OT Beca Tella W XapakTepa CONpPHUKACAIOIIUXCA
MMOBEPXHOCTEN

3.11 @u3MUYECKUe SBJICHUS B NPUPOJAE: MNPUMEPHl JBUKEHUS C
pPa3IMYHBIMK CKOPOCTSIMM B JKUBOW W HEXHBOW MPUPO/IE,
JIEHUCTBUE CUJIbl TPEHUS B IPUPOJE U TEXHUKE

3.12 TexHUYeCKHe YCTPOMCTBA: JUHAMOMETP, MOIIUITHUKI

JIABJIEHUE TBEPJIbIX TEJI, )KUJIKOCTEM 1 "'A30B

4.1 Hasnenue TBEpHOro Tena. CrnocoObl YMEHBIICHUS U YBEIHMUEHUS
JIABJICHHUSI

4.2 JlaBmeHne Ta3a. 3aBHCHMOCTh JIaBJICHHS Tra3a OT 0OBEMa,
TEeMIIepaTypbl

4.3 [lepenaua naBneHust TBEPABIMU TEIAMHM, KUAKOCTSIMU U Ta3aMHu.
3akoH Ilackans. [THeBMaTuueckre MalluHbl

4.4 3aBUCUMOCTE JTaBJICHUSA JKUJIKOCTH oT [JTyOHHBI.
I'uppocratnueckuit  mapagokc.  CooOmiaromuecss — COCY.bl.
['uapaBianyecKre MEXaHU3Mbl

4.5 Atmochepa 3emmu u arMmocepHoe agaBineHue. Ilpuumnb
CYIIECTBOBAHMS  BO3MYyIIHOW  oOomouku  3emiu.  OmbiT
Toppudeninu. 3aBHCUMOCTh aTMOC(EPHOTO JABICHUS OT BHICOTHI
HaJl ypPOBHEM MOPSsI

4.6 N3mepenne atmocdepHoro nasienus. [Ipubopsl 1151 u3MepeHus




aTMOC(EpPHOro J1aBJICHUS

4.7 JlencTBue KUIKOCTA M Ta3a Ha IOTPYyXKEHHOE B HUX TENO.
BrlTankuBaronias (apxumeioBa) cujia. 3aKoH Apxumezaa

4.8 [1naBanue Ten. BoznyxomiaBanue

4.9 [IpakTiueckue padboOTHI:
HccnenoBanne 3aBUCHUMOCTH Beca Tela B BOJAE OT 00bEMa
MOTPY>KEHHOU B )KUJKOCTb YaCTH TeENA.
OnpeneneHre BBITATKUBAIOLIECH CHUJIbI, ACHCTBYIOIIEH Ha TEIO,
MOTPYKEHHOE B )KUJIKOCTb.
[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAKOLIEH CUJIbI, JEUCTBYIOLIEH
Ha TEJIO B KUIKOCTH, OT MACChI TEJNA.
OnbITel, AEMOHCTPUPYIOLIME 3aBUCUMOCTH  BBITAJIKHUBAIOILIEH
CUJIbI, JEWUCTBYIOIIEH Ha TeJIO B JKHUIKOCTH, OT OO0OBEMaA
MOTPYKEHHOMU B KUIAKOCTh YACTH TEJA U OT IJIOTHOCTH KUJIKOCTH.
KonctpyupoBanue apeomerpa WM KOHCTPYUPOBAHUE JIOJKU U
OIPEAECIICHUE €€ TPY30NObEMHOCTH

4.10 ®dusuyeckue SBIECHUS B TMPHUPOAE: BIHSHHE aTMOC(epHOro
JIABJICHUS HA )KMBOUW OPTaHW3M, TUIABAaHUE PHIO

4.11 TexHuueckue ycTpoicTBa: COOOLIAOIIMECS COCY/IbI, YCTPOIMCTBO
BOJOINPOBO/JIA, THAPABIUYECKUNA MPECC, MaHOMETp, Oapomerp,
BBICOTOMED, MOPLUIHEBOW HACOC, APEOMETP

PABOTA, MOIIIHOCTD, SHEPI'UA

5.1 MexaHnuueckas paboTa

5.2 MexaHnueckas MOIIHOCTb

53 [IpocTeie MeXxaHU3MBI: pblYar, OJOK, HAKJIOHHAS IJIOCKOCTb.
[IpaBuiio paBHOBECHSI pbluara

54 [IpuMeHeHure mpaBusIa paBHOBECHS pblyara K 0J0Ky

5.5 "3osoroe mpaBwio" MexaHukd. Koadduiment monae3Horo
JercTBUs MexaHu3MoB. [IpocThie MEXaHU3MbI B OBITY U TEXHHUKE

5.6 [ToreHManbHAsg SHEPTUU TEJA, TOJHIATOrO HaJl 3eMIIEN

5.7 Kunernueckas sHeprus

5.8 [TonHas MmexaHu4ecKasi JHEPrus. 3aKOH U3MEHEHHS U COXPAHECHMS
MEXAHUYECKOM SHEPrUn

5.9 [IpakTudeckue padoThI:
Omnpenenenre pabOTbl CHIIBI TPEHUS IPU PABHOMEPHOM JIBHXKCHUH
T€JIa [0 TOPU30HTAIBHON MOBEPXHOCTH.
HccnenoBanue yciioBuii paBHOBECHUS pbluara.
N3mepenune KITJI HakIIOHHOM TIJIOCKOCTH.
N3ydeHue 3aKkoHa COXpaHEHUs] MEXaHUYECKON SHEPTUH

5.10 DuU3NYECKHUE SIBJICHUS B PUPOJIC: PbIYArd B TEJIE YEIOBEKA

5.11 TexHuyeckue yCTpOWCTBA: pblyar, MOJBW)KHBIM M HETIOJBUKHBIN

6HOKI/I, HaKJIOHHAJA IIJIOCKOCTD, IPOCTBIC MCXAHU3MEI B 6BITy




IIposepsiembie mpebosanus K pe3yibmamam 0C80eHUsi OCHOBHOU 00PA308aMENbHOL

npoepammsl (8 Kracc)

Kox
MPOBEPSEMOTO
pe3yJsbTaTa

[TpoBepsieMbie TPEIMETHBIC PE3yJIbTAThl OCBOCHHUSI OCHOBHOM
o0pa3oBaTenpHON MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa3oBaHus

1.1

HCIIOJIB30BaTh IIOHATHUA

1.2

pas3iIndaThb ABJICHHA 110 OITMCAHUIO UX XaPAKTCPHBIX CBOMCTB U HA OCHOBE
OIIBITOB, ACMOHCTPHUPYIOIIUX JAHHOC (1)I/ISI/II-ICCK0€ SIBJICHHC

1.3

pacno3HaBaTh NPOSABICHHE M3YYEHHBIX (U3UYECKUX SBICHUNA B
OKpY>KaloIlleM MHUpE, B TOM 4YHUCiie PU3NYECKUE SIBJICHUS B IPUPOJIE, IPU
TOM TIEPEBOJUTHh MPAKTUYECKYIO 3aJady B Y4YeOHYIO, BBIICIATH
CYIlIECTBEHHbIE CBOMCTBA (IPU3HAKH) (PU3NUYECKUX SIBICHUN

1.4

OIHCHIBATh N3YUYCHHBIE CBOMCTBA TN U (PU3UUYECKUE SIBIICHUS, UCTIONIB3YS
¢usznyeckue BEIMYMHBI, TMPU OMNHCAHWU TMPABWIBHO TPAaKTOBATh
($U3NYECKUI CMBICI HCTIONb3YEMbIX BEIHMYUH, 0003HAYCHUS U €IUHHIIBI
bu3nyeCKuX BEIWYUH, HAXOAUTh (POPMYJIBI, CBSA3BIBAIOIIME JAHHYIO
Gu3NYECKyI0 BEJIWYMHY C JIPYTMMH BEJIMYMHAMHU, CTPOUTH Tpaduku
M3YYECHHBIX 3aBUCUMOCTEHN (PU3NYECKIX BETUUYHUH

1.5

XapaKTCPHU30BaATb CBOMCTBA TCII, (1)I/IBI/I‘{CCKI/IC SIBJICHUSI W IIPOLECCHI,
HCIIOJIBb3Yysd HM3YYCHHBIC 3aKOHBLI, IIpK J3TOM JaBaTb CJIIOBCCHYIO
q)OpMYJ'II/IpOBKy 3daKOHA M 3alIMChIBATE €0 MAaTEMATHUYCCKOC BBIPAKCHUC

1.6

OOBACHATh (PU3UYECKUE IPOLECCHl U CBOWCTBA TE€J, B TOM YHUCIE U B
KOHTEKCTE  CHUTyaludl  IPaKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:
BBISIBJISATh IPUYUHHO-CIIE/ICTBEHHBIE CBSA3H, CTPOUTH OOBSICHEHHE U3 1 -
2 JOTMYECKHX IIAroB C MOMOIIbI0 1-2 U3yYeHHBIX CBOMCTBA (PU3UUECKUX
SABJICHUH, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemaTh pacy€THble 3a7auu B 2 - 3 NIEUCTBUS, UCMOJB3Ysl 3aKOHBI U
dbopMyIIbI, CBA3BIBAIONTNE (PU3MUECKHE BEIMYMHBI: HA OCHOBE aHaN3a
YCJIOBUS 3a/1a4d 3alIMChIBaTh KPATKOE YCIOBUE, BBIABISATH HENOCTATOK
JAHHBIX I pEIICHUs 3aJlayd, BbIOUpATh 3aKOHBI U (QOPMYJIbI,
HEeoOXoauMble Il €€ pelieHusl, MPOBOJUTh pPacy€Thl U CPABHUBATH
NOJIYYEeHHOE 3HaUeHHE (PU3NUYECKON BETUYHHBI C U3BECTHBIMU JJAHHBIMU

1.8

PacCIIO3HABATH HpO6JI€MBI, KOTOPBIC MOXHO PpPCEIIUTb IIPpH ITOMOIIH
(I)I/IBI/I‘-ICCKI/IX MCTOZ 0B, HUCIIOJIB3Ys OIMMCAHHUC HCCIICAOBAHUS, BBIACIATH
IMPOBCPACMOC IIPCAIIOJIOKCHUC, OLCHUBATHL IIPABUIIBHOCTL IIOPSAJAKA
IMPOBCACHUA NCCIICAOBAHMA, 1CJ1aTh BEIBOJABI

1.9

OPOBOAUTH OMBITI MO HAOMIONEHUI0 (U3MYECKUX SIBICHUN WU
¢usznyeckux ~ CBOMCTB  Tem:  (GOpMydaHpOBaThH  IpPOBEpsiEMbIe
OpENoNIOKEeHUs,  coOupaTh  YCTAaHOBKY M3  IPEIJIOKEHHOTO
000py10BaHHUsl, ONTUCHIBATh XOJ1 OMBITA M (POPMYJIHUPOBATH BHIBOJIBI

1.10

BBITIOJIHATD MPSIMBIE W3MEPEHUS C UCIOJIb30BAaHUEM aHAJIOTOBBIX
npuOOPOB M JTATYMKOB (PU3MUECKUX BEIMYMH, CPABHUBATH PE3YJIbTaThl
HU3MEPEHUN ¢ YUETOM 3aJJaHHON a0COTIOTHON MOTPEITHOCTH

1.11

MIPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTHU OJTHOM (PM3MUECKOU BETUUNHBI
OT JIPYrOM C UCIOJb30BAHUEM TMPAMBIX H3MEPECHUM: IJIAHHPOBATH




UCCJIeIOBaHNE, COOUPATh YCTAHOBKY M BBINOJIHATh U3MEPEHUs, CIEIys
NPEMJIOKEHHOMY — TUIaHy, (DUKCUPOBATh pE3yJbTaThl IMOJTYYEHHOU
3aBUCMMOCTH B BHJ€ TaOMUI W TpauKOB, JeiaThb BBIBOJABI IO
pe3yabpTaTaM UCCIeI0BaHMUS

1.12

IPOBOANTH KOCBEHHBIE U3MEPEHUS (PU3MUECKUX BETMYMH: TUIAHUPOBATH
U3MepeHHs, coOupaTh OKCIEPUMEHTAJIbHYIO YCTaHOBKY, CIEAys
IPEUI0KEHHOW HMHCTPYKLMH, U BBIYUCIIATh 3HAYECHUE BEJIMYHUHBI

1.13

coOirofaTh MpaBuja TEXHUKH O€30MacHOCTH TMpH  pabore ¢
71a00paTOPHBIM 000PYI0BAaHUEM

1.14

XapaKTEepU30BaTh TMPUHIMIBL JACUCTBUS HM3YYEHHBIX MPUOOPOB H
TEXHUYECKUX YCTPOMCTB C ONMOPOM HA UX OMUCAHUS, UCIIOJb3YS 3HAHUS
0 CBoWcTBaxX (U3MYECKUX SBJICHUW U HEOOXOJIMMBbIE (PU3NYECKHE
3aKOHOMEPHOCTH

1.15

pacrno3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOMCTBA M H3MEPUTEIBHBIC
npuOOpHl IO CXeMaM U CXEMAaTUYHBIM PHCYHKAaM, COCTABIISTH CXEMBI
NEKTPUYECKUX LENEed C MOCHEAOBATEIbHBIM W  MHapauleIbHbIM
COCIMHEHHEM 3JIEMEHTOB, Pa3inyasi yCJIOBHBIE 0003HAUCHUS DJIEMEHTOB
AJIEKTPUYECKUX LENEeH

1.16

NPUBOIUTH TpHUMEphl  (HAXOAWTh HWHPOPMAIMIO O MPUMEPax)
MPAKTUYECKOTO WCIOIb30BaHUsl (M3MUECKUX 3HAHUI B IMOBCETHEBHOM
YKU3HU JIJI oOecrieueHust 0€30MacHOCTH MpU 00pallleHUuu ¢ mpudopamMu u
TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHUS 370POBBS U COOIIOACHHUS
HOPM DKOJIOTHYECKOTO MOBECHMsI B OKPY KaIOIIEH cpefie

1.17

OCYILIECTBISATh MOUCK MH(MOpMAIUU (HU3HUUECKOTO COJAEPKaHUSI B CETH
HHTepHEeT, Ha OCHOBE WMEIIMXCSI 3HAHWUM M NYTEM CPaBHEHHMS
JIOTIONIHUTEIBHBIX ~HMCTOYHHUKOB BBLICNATH HH(POPMAIUIO, KOTOpPas
SBJIICTCS IPOTUBOPEUMBON MITH MOXKET OBITh HEAOCTOBEPHOI

1.18

UCIIOJIb30BaTh IIPU  BBINOJHEHUM  Y4YEOHBIX 3aJaHU  HAy4YHO-
NOMYJSIPHYIO JIUTEpaTypy (PU3MUEecKOro coaep)kaHus, CIpaBOYHBIC
Marepuaibl, pecypcbl ceth  MHTepHeTr; Bnametb  IpUEMaMH
KOHCIIEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHusi MHOpMAIMU U3 OJHOU
3HAKOBOW CUCTEMBI B APYTYIO

1.19

co3/laBaTh COOCTBEHHBIC NMHChMEHHBIE M KPATKHE YCTHBIE COOOIICHMS,
0000miass uHGOpPMALIUI0 W3 HECKOJIbKMX HCTOYHUKOB (HDU3UYECKOTO
ColepXaHUs, B TOM 4YHCJIE€ IyOJIMYHO TPEACTABIATh PE3YJIbTATHI
MIPOCKTHOM MJTU MCCIIEIOBATEILCKON ACSTEIBHOCTH, TIPH 3TOM TPAMOTHO
UCIIONIb30BaTh M3YyUCHHBIM MOHATHHHBIA anmapaT Kypca (QU3UKH,
COIIPOBO’KJIATh BBICTYIUICHUE IIPE3CHTAITUEH

1.20

IpU BBIIOJIHEHUU YUYEOHBIX MPOEKTOB M HMCCIEJOBAHUM (PUIUUECKUX
MPOLIECCOB PaCHpeNesITh O0S3aHHOCTH B TPYIIE B COOTBETCTBHH C
IIOCTABJICHHBIMH 33/1a4aMU, CJIICIUTH 3a BBIIIOJHEHUEM IUIaHa JECHCTBUN
U KOPpPEKTHPOBATh €ro, aJI€KBaTHO OLICHWBATh COOCTBEHHBINH BKJIAJ B
NEATEIbHOCTD TpYIIIBI, BBICTPANBATh KOMMYHUKaTUBHOE
B3aMMOJIEMCTBHE, IPOSIBIISS TOTOBHOCTh pa3peliaTh KOH(IUKTHI




IIposepsiemvbie snemenmol cooepoicanus (8 kracc)

Kon Kon [IpoBepsiembie 371€MEHTHI COICPIKAHUS
paszznena | ieMeHTa
6 TEITJIOBBIE ABJIEHUA

6.1 OCHOBHBIE TIOJIO)KEHHSI MOJIEKYJIIPHO-KUHETUYECKON Teopuun
CTpO€HHs BelecTBa. Macca W pa3Mepbl MoOJIeKyJ. OTMbITHI,
NOATBEPAKAAIONINE OCHOBHBIE  TOJIOKEHUS  MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUH

6.2 Mopenu TBEPAOTO, KUIKOIO W Ta3000pa3HOr0 COCTOSIHHM
BelecTBa. Kpucrammueckue u amopdHbie Tena

6.3 OOBsICHEHHE CBOWMCTB Ta30B, JKHAKOCTEH M TBEPIABIX TENl Ha
OCHOBE IOJIOKEHUI MOJIEKYJISIPHO-KUHETUYECKON TEOpUHU

6.4 CMmaunBaHu€ U KallWUISIPHBIE SIBJICHUS

6.5 TennoBoe pacHIMPEHUE U CKATUE

6.6 Temneparypa. CBsA3b TEMIIEpaTypbl CO CKOPOCTBHIO TEIIOBOIO
JIBUYKEHU S YACTHIL

6.7 BuyTtpennsis sHeprus. CrnocoObl HW3MEHEHUsI BHYTpPEHHEH
SHEPrUu: TeIIonepeaaya U cCoBeplieHue padoThl

6.8 Buabsl  Temonepenauu:  TEIUIONPOBOJHOCTh,  KOHBEKIIMS,
U3JIyYEHUE

6.9 KosnuecTBo TemIOTHI. Y iefibHAsi TEMI0EMKOCTh BELIECTBA

6.10 TennooOMeH U TEMIOBOE paBHOBECHE. YpaBHEHHE TEIIOBOTO
OanaHca

6.11 [InaBneHrne U OTBEPACBAHME KPUCTAJUIMYECKUX BEIIECTB.
VY nenbHas TEMJIOTA IUIABJICHHUS]

6.12 [TapooOpazoBanue u koHjaeHcanus. HMcnapenue. Kunenwue.
VY nenbHas TEIJIoTa napooOpa3oBaHus. 3aBUCHUMOCTh
TEeMIIepaTypbl KUTIEHUS OT aTMOC(EPHOTO JaBJICHUS

6.13 BrnaxxHocTs BO3yxa

6.14 DHeprus TOIJIMBA. Y IeJIbHAs TEMJIOTA CrOpaHus

6.15 [Mpunuumner pabotel TemnoBbix asuratenerd KIIJ[ TemmoBoro
nBuratessi. TennoBble IBUraTe I v 3alUTa OKPY KaIOIIEH Cpeibl

6.16 3aKOH COXpaHEHUA W TIPEBpAlICHUS DSHEPIMU B TEIUIOBBIX
npoleccax

6.17 [IpakTrdeckue paboThI:

OneITel MO OOHAPYXKEHUIO JCUCTBUS CHJI MOJIEKYJISIPHOTO
MPUTSHKEHUSL.

OMNBITHI 110 BBIPANIMBAHUIO KPHUCTAJIOB MTOBAPEHHOW COJIM WJIU
caxapa.

OnpiTel TIO HAOMIOIEHUIO TETUIOBOTO DPACIIMPEHUs Ta30B,
JKUIKOCTEU U TBEPIBIX TEIL.

Omnpenenenue AaBiIeHUS BO3ayXa B 0a/IOHE IIMPUIIA.

OnbITHI, AEMOHCTPUPYIOLINE 3aBUCUMOCTD IABJICHUS BO3AyXa OT
ero o0bEMa U HarpeBaHus WM OXJIaXKICHUSI.

[IpoBepka rMNOTE3bl JMHEHHONW 3aBUCUMOCTH JIJTMHBI CTOJIOMKA




KUJKOCTH B TEPMOMETPUYECKON TPYyOKEe OT TeMIIepaTyphl.
HaOmronenne wW3MeHEHHMS BHYTPEHHEH OHEpPruuM Tella B
pe3yJibTaTe Teruionepeayu U padoThl BHEIITHUX CHIL.
HccnenoBanure sBIEHUS TEIUIOOOMEHAa TIIPpM  CMEIIMBAHUU
XOJIOJTHOM U TOPSYEN BOJIBI.

OrnpeneneHue KoJIMYECTBA TEIJIOTHI, MOJYYEHHOTO BOJOM MpHU
TEIMJI000MEHE C HATPETHIM METALTUICCKUM ITUITUHAPOM.
Omnpenenenue yaeIbHON TEIIIOEMKOCTH BEILIECTBA.
HccnenoBanue nporecca ucrnapeHusl.

OrnpeneneHne OTHOCUTEIBLHOM BIIAXKHOCTH BO3AYyXa.
OnpeneneHue yAeabHON TEMIOTHI MIJIaBJIEHUSI JIbJia

6.18 duznyeckue SBJICHUS B IPUPOE: MOBEPXHOCTHOE HATSKEHUE U
KaNMWUISIpHbIE SIBJICHUST B NPUPOJAE, KPUCTAIBI B TIPHUPOJE,
uznydyenre CollHLa, 3aMep3aHue BOJOEMOB, MOpPCKUE OpHU3bI;
o0pa3oBaHue pochl, TyMaHa, MHEsl, CHera

6.19 TexHuueckue YCTPOMCTBA: KaIJUISIPBI, IPUMEPHI
UCITIOJIb30BAHUSI KPUCTAIJIOB, )KUJAKOCTHBI TEPMOMETD, TaTUUK
TEMIIEpaTypbl, = TEPMOC, CHUCTEMA  OTOIUIEHHS  JIOMOB,
TUTPOMETPHI, TCUXPOMETp, TMapoBas TypOWHA, JBUTATENb
BHYTPEHHETO CrOpaHus
DJIEKTPUYECKHUE U MATHUTHBIE ABJIEHUA

7.1 Dnektpusaiys Te. JIBa poja 3JIeKTpUYECKHUX 3apsI0B

7.2 BzaumopeiictBue — 3apsbkeHHbIX — Tesl.  3akoH  KynonHa
(3aBUCUMOCTb CHJIbl B3aMMOJICUCTBUS 3apsDKEHHBIX TENl OT
BEJIMYMHBI 3aPsIJIOB U PACCTOSHUSI MEXK]TY TE€JIAMU)

7.3 Onextpuyeckoe noje. HanpspkEHHOCTD 3EKTPUYECKOro MOJIS.
[IpyHuMn ~ Cyneprno3uiMH — 3JEKTPUYECKUX  mojed  (Ha
Ka4eCTBEHHOM YPOBHE)

7.4 Hocuremn AIEKTPUYECKUX 3apsIIOB. DneMeHTapHbId
anekTpuueckuil 3apsana. Crpoenwe artoma. IIpoBogHuKH U
JIUDJICKTPUKHU

7.5 3aK0oH COXpaHEeHUsl JIEKTPUUECKOro 3apsiia

7.6 DNEeKTPUYECKU TOK. Y CJIOBUS CYIIECTBOBAHUS 3JIEKTPUUECKOTO
TOKa. VICTOUHHKHU IOCTOSIHHOTO TOKa

7.7 JIeHCTBUA DIIEKTPHUYECKOTO0 TOKa (TEIUIOBOE, XHMHUYECKOE,
MAarHUTHOE). DJIEKTPUUYECKHUM TOK B KUJIKOCTSIX U razax

7.8 OnekTpuueckas 1nenb. Cuiia Toka. JIEeKTPUUECKOE HAPSIKEHUE

7.9 ComnpoTuBlieHHE TPOBOAHUKA. YIETBHOE  COMNPOTUBIICHUE
BEIIECTBA

7.10 3akod OMa U1l yJacTKa 1enu

7.11 [TocnenoBarenbHOE U MapaiebHOE COSIMHEHNE TPOBOIHUKOB

7.12 PaboTa 1 MOIITHOCTH IEKTPUIECKOTO TOKA.
3akoH JIxoyis - JIenna

7.13 DneKTpuyYecKre Ieny U MOTPEOUTEH ANEKTPUIECKOM YHEPTHH B
obiTy. KopoTkoe 3ambikanue

7.14 IlocTossHHEBIE MAaTrHUTEIL. BzaumoneiictBue  IMOCTOSHHBIX




MAaromMTOB

7.15 MarautHoe nojiie. MarHuTHOE 10J1€ 3€MJIA U €ro 3HaAUEHUE JI
JKU3HU Ha 3eMJie

7.16 OneiT Opcrena. MarHuTHOe MOJE€ 3JIEKTPUYECKOrO TOKA.
[IpuMeHeHue ANEKTPOMArHUTOB B TEXHUKE

7.17 JlelicTBU€ MarHMTHOrO TIOJS HA TMPOBOAHUK C TOKOM.
DneKTpoJBUraTellb ~ MOCTOSIHHOTO  TOoKa.  VMcmonb3oBaHue
ANEKTPOABUTATENEH B TEXHUYECKMX YCTPOMCTBaX M Ha
TPaHCIIOPTE

7.18 OnbiTel Dapages. SIBieHUE >SJIEKTPOMATHUTHONW WHAYKIHH.
ITpaBuno Jlenua

7.19 Onektporeneparop. CrocoObl TMOMYYECHHS  DIIEKTPUUYECKOU
DHEPTrUU. DJNEKTPOCTAHIIMM HA BO300HOBJISIEMBIX HCTOYHUKAX
SHEPIUu

7.20 [TpakTrueckue pabOTHL:

OneIThl 110 HAOTIOMCHUIO DJICKTPU3AIUN TEJT WHAYKIIMEH W MpU
COIPUKOCHOBEHUHU.

HccnenoBanue AEUCTBUS 3JIEKTPUUECKOTO MOJIS HA IPOBOIHUKU
U JUDJIEKTPUKH.

CoOopka u mpoBepka pabOThI AIEKTPUUECKOU MU TOCTOSIHHOTO
TOKA.

N3mepenune u peryJmpoBaHue CUJIbI TOKA.

N3mepenure u peryJmpoBaHue HAMPSKEHUS.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKAa, HIYIIETO 4Yepes
pPE3UCTOpP, OT CONPOTHBJIEHUS PE3UCTOpA M HAIPSHKEHHUS Ha
pe3ucrTope.

OnbIThl, AEMOHCTPUPYIOUIUME 3aBUCHUMOCTh 3JIEKTPUUECKOTO
CONPOTHUBJIEHUS NPOBOJHMKA OT €ro JUIMHBL, IUIOLIAIu
MONEPEYHOr0 CEYEHUs U MaTepuana.

[IpoBepka IpaBUJIa CJIOKEHUS HANPSKECHUN IpU
MOCJIE0BATEILHOM COCAMHEHUHN JIBYX PE3UCTOPOB.

[IpoBepka mpaBWiia 11 CWJIbl TOKa TMpU MapauieIbHOM
COEMHEHUU PE3UCTOPOB.

OmnpeneneHue pabOTHl ANEKTPUUYECKOTO TOKA, UAYIIETO 4Yepe3
pe3ucTop.

OrnpeneneHne MOIIHOCTH AJIEKTPUUECKOTO TOKA, BBIJIETSIEMON Ha
pe3ucTope.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKa, HUIYIIETO 4YEpe3
JAMIIOYKY, OT HAIIPSKEHUS Ha HE.

Onpenenenue KIIJ] nHarpeBares.

HccnenoBanne MarHUTHOTO —B3aUMOJACHCTBHSL  MOCTOSIHHBIX
MarHuTOB.

M3ydyeHre MarHMTHOTO TMOJII TMOCTOSIHHBIX MarHuTOB MPU HX
00BeAMHEHNH U Pa3/ICTICHUH.

HccnenoBanne AEUCTBUS AJEKTPUUECKOTO TOKA HA MarHUTHYIO
CTPEJKY.




OnpITsl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb CHJIBL
B3aMMOJICUCTBUS KAaTYyIIKH C TOKOM M MarHuTa OT CWJIbI TOKA U
HaIIpaBJICHUS TOKA B KaTyLIKE.

W3yuyenue neiicTBUs MarHUTHOTO MOJIS HA IIPOBOJHUK C TOKOM.
KounctpyunpoBanue u nu3yueHue paboThl AIEKTPOIBUTATENS.
N3mepenne KII/] anexTpoaBuraTeabHON yCTaHOBKH.

OnpITbl MO  HWCCJIENOBAHHUIO  SIBJIEHUS  3JIEKTPOMArHUTHOM
VHIYKIWHU: UCCIECA0BAHNE N3MECHEHU 3HAYECHUS U HAPABJICHUS
WHIYKIIMOHHOTO TOKA

7.21 ®u3nyeckue SBICHHUS B IMPUPOJE: INEKTPUUYECKUE SIBJICHUS B
aTMocdepe, 3JIEKTPUYECTBO >KUBBIX OPraHW3MOB, MArHUTHOE
nosie 3emiid, Apend MONOCOB, pOJb MArHUTHOTO MOJS s
YKW3HU Ha 3eMJie, NOJIIPHOE CUSIHUE

7.22 TexHuueckne  yCTpOWCTBA: BJIEKTPOCKOII, aMIepMeTp,
BOJIBTMETpP, PEOCTaT, CYETYMK DJIJIEKTPUUYECKOW DHEPIUH,
AIEKTPOOCBETUTEIBHBIE puodOPHI, HarpeBaTelibHbIC
IIEKTPONIPUOOPHI (IPUMEPHI), IEKTPUIECKHUE MPETIOXPAHUTEH,
AJEKTPOMArHUT,  BJICKTPOABUTATENb  ITOCTOSHHOTO  TOKA,
TE€HEPaTOP IMOCTOSHHOTO TOKA

IIposepsiembie mpebosarusl K pe3yibmamam 0C80eHUsl OCHOBHOU 00PA308aAMENbHOLL

npoepammsl (9 knacc)

Kon [IpoBepsiemMbie MMpeIMETHBIE PE3yJIbTaThl OCBOCHHSI OCHOBHOM
MIPOBEPSEMOTO o0pazoBaTeIbHON MTPOTPaMMbl OCHOBHOT'O 00111eTr0 00pa3oBaHus
pe3yJsbTaTa
1.1 HCIOJIb30BATh N3YUYCHHBIC MOHATHUS
1.2 pa3iinyath SBJICHUS MO OMUMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE
OTIBITOB, ICMOHCTPUPYIOIIMX JaHHOE (PU3NYECKOE SBJICHUE
1.3 pacro3HaBaTh IPOSIBICHUE HW3YUYCHHBIX (PU3MYECKUX SIBJICHUNA B
OKpY>KalollleM MUpPE, B TOM yucje GU3ndecKue SBIeHUs B MPUPOE, TPU
ATOM TMEPEBOJAUTh MPAKTUYECKYHO 3ajady B YYEOHYIO, BBIJICIATH
CYIIECTBEHHBIC CBOMCTBA (ITPU3HAKK) PU3NUECKUX SIBIICHUIM
1.4 OTIMCHIBATh N3YUEHHBIE CBOMCTBA TEJ U (PU3HUECKUE SIBJIICHUS, UCTIONb3Y S
dbu3ndecKue BEIWYWHBI, TPU ONMUCAHWW TPABWIBHO TPaKTOBATh
(bU3UYECKUI CMBICI UCIIOJIB3YyEMBIX BEIMUNH, 0003HAYCHUS U €IUHUITBI
(GU3NYECKUX BEJIMYWH, HAXOAUTh (OPMYJIIBI, CBS3BIBAIONINE JTAHHYIO
(GU3NYECKYI0 BEIMYMHY C JIPYTUMHU BEIMYMHAMH, CTPOUTHh TpaduKu
M3YUYCHHBIX 3aBUCHMOCTEH (DM3MICCKUX BEIIMUHH
1.5 XapakTepu30BaTh CBOMCTBA Tei, (PU3MUECKUE SIBICHHS M TPOIECCHI,
UCIIOJB3YsSl HW3YUYCHHBIE 3aKOHBI, IPH H3TOM JaBaTh CIOBECHYIO
GhopMYJIMPOBKY 3aKOHA M 3aMKCBhIBATh €r0 MATEMATUUECKOE BBIPAKCHHUE
1.6 OOBICHATh (PU3MYECKUE MPOIECCHl U CBOMCTBA TEJ, B TOM YHWCIIEe U B

KOHTCKCTC CI/ITyaHI/Iﬁ IMPAaKTHUKO-OPUCHTHUPOBAHHOI'O XapakTepa:
BBIABJIATE IPHUYMHHO-CICACTBCHHBIC CBA3H, CTPOUTD 00bsACHEHUE U3 2 -




3 TOTUYECKHUX IIaroB ¢ IIOMOIIIBIO 2-3 N3Y4YCHHBIX CBOMCTBA (I)I/ISI/I‘{CCKI/IX
HBJ'ICHPIﬁ, (I)I/ISI/I‘IGCKI/IX 3daKOHA MJIM 3aKOHOMCPHOCTH

1.7

pemaTh pacy€THbIe 3anaud (OmMMparoIiuecss Ha cucremMy w3 2 - 3
YpaBHEHUI), UCHONB3YysS 3aKOHBI U  (OpPMyJbl,  CBSI3bIBAIOLIME
¢u3nyecKre BETUYMHbI: HA OCHOBE aHAJIM3a YCIOBUSA 3aa4H 3al1ChIBATh
KpaTKO€ YCJIOBHE, BBIABIATH HEJOCTAIONINE WM M30BITOUHBIE JAaHHBIC,
BbIOHpATh 3aKOHBI M (POPMYJIbI, HEOOXOAUMBIE JIJIsl pEIICHUS, IPOBOIUTD
pacu€Tel W OLEHUBATh PEATUCTUYHOCTh MOJIYYEHHOTO 3HAYCHHS
(HU3UIECKON BEITMIMHBI

1.8

pacno3HaBaTb NPOOJIEMBI, KOTOPbIE€ MOXHO PEIIUTh MPU TOMOIIH
bu3NMYEeCKUX METO/OB, UCIOJIb3Ysl ONUCAHUE HCCIIEOBAHUS, BBIIEIAThH
POBEPSEMOE TMPEANOJI0KEHUE, OICHUBATh MPAaBUIBLHOCTh MOPSIKA
IPOBENICHUS] HUCCIEAOBAaHMS, JENaThb BBIBOABL, HWHTEPIPETUPOBATDH
pe3yabpTaThl HAOIIOJEHUHN U ONBITOB

1.9

IPOBOJMUTH OMNBITBI 110 HAOJIOMCHUI0 (U3HUYSCKHUX SIBJICHUN WIIN
(U3HYECKUX CBOMCTB TEJ: CAMOCTOSTEIIBHO COOMpaTh YCTaHOBKY U3
n30bITOYHOTO HAaOOpa 00OPYIOBaHWS, OINUCHIBATH XOJ ONBITA M €rO
pe3yJIbTaThl, (HOPMYJIMPOBATH BHIBOJIBI

1.10

MIPOBOJIUTH TIPU HEOOXOAMMOCTH CEPHIO TIPSIMBIX H3MEPEHUH, OTIPEICIISS
CpelHee 3HAYCHHE HW3MEpsSeMOil BeNWYWHBI ((POKYCHOE pacCTOSHHE
cobuparomeld JIMH3bI), OOOCHOBBIBATH BBIOOP cCHoOcCO0a WM3MEPEHUS
(M3MEpUTENHHOTO TTPUOOpPa)

1.11

MPOBOJUTH HCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEJIUYUH C
UCIIOJIb30BAaHUEM MPSAMBIX HU3MEPEHUI: IJIAHUPOBAaTh HCCIEAOBAHUE,
CaMOCTOSITEJIbHO CcOOUpaTh YCTAaHOBKY, (PUKCUPOBATh pE3yJIbTaThl
MOJIYYCHHOW 3aBUCUMOCTH (PU3NYECKMX BEJIMYMH B BHJE TaONHIl U
rpa(UKOB, AEIAaTh BHIBOJBI 110 PE3yJIbTaTaM MCCIEIOBAHMS

1.12

MIPOBOJIUTH KOCBEHHBIE U3MEPEHUS (HM3UUECKUX BEITUYHH: TJIAHUPOBATH
U3MEpeHUsI, COOMpaTh HKCIEPUMEHTATbHYI0 YCTAHOBKY U BBITIOJHSTH
VU3MEPEHUS, CIEays MPEIIOKEHHON UHCTPYKUWH, BEIYUCIISATh 3HAUCHUE
BEJIMYMHBl W AHAJIM3UPOBATH IIOJIYYEHHBIE PE3YJbTATBl C YYETOM
3aJIaHHOW MOTPEIIHOCTH U3MEPEHUM

1.13

coOirofaTh mMpaBuja TEXHUKH O€30MacHOCTH TMpH  pabore ¢
J1a00paTOPHBIM 000PYyI0BaHUEM

1.14

pa3nuyuaTh OCHOBHBIE MPU3HAKU HM3YUYEHHBIX (PU3NYECKUX MOJENECH:
MaTepuajgbHas TOYKa, aOCOJIIOTHO TBEPIOE TENO, TOYCUHBIM MCTOYHUK
CBETa, JIy4, TOHKas JIMH3a, IJJAHETapHas MOJENb aTOMa, HYKJIOHHAs
MOJENIb aTOMHOTO sIpa

1.15

XapaKTepU30BaTh MPUHIMMBI JEHCTBUS M3YyUYEHHBIX MPUOOPOB H
TEXHUYECKUX YCTPOMCTB C ONOPOM HA UX ONMMUCAHUS, UCIOJb3YS 3HAHUS
0 cBo#cTBax (U3MUECKUX SBJICHUW U HEOOXOJIMMbIEe (QU3NUYECKHE

3aKOHOMEPHOCTH
1.16 UCIIOJIb30BaTh  CXEMbl M CXEMaTUYHbIE PUCYHKH  H3YUYEHHBIX
TEXHUYECKUX YCTPOMCTB, U3MEpPUTETbHBIX npudOpoB u

TEXHOJOIMYCCKUX IIPOHCCCOB IIPHU PCIHICHUU y‘IC6HO-HpaKTI/I‘I€CKI/IX
3a4a4, OINTHYCCKHC CXCMBI IJI ITOCTPOCHUA 1/1306pa>1<eH1/H71 B IIJIOCKOM




3epKajie U cOOMparoIIeH JIMH3e

1.17

OPUBOAUTH HpUMEpHl  (HaXOOUTh HMH(OpPMAIUMI0O O TpuUMepax)
NPaKTUYECKOTO HCIIOJIb30BaHUS (PU3MUECKUX 3HAHUI B MOBCEIHEBHON
KU3HU 17151 oOecrieueHus: 0e30MacHOCTH MpY OOpallieHUuH ¢ TpudopaMu u
TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHHUS 3I0POBbSI U COOIIOACHUS
HOPM 3KOJIOTHYECKOI0 MIOBEJICHUS B OKpY’KaIOLIeH cpefie

1.18

OCYIIECTBIIATh MOUCK HMH(OpManuu (PU3MUECKOTO COACPKAHUS B CETU
HuTepHeT, caMOCTOATENBHO (POPMYIUPYS MOMCKOBBIH 3apoc, HAXOAUTh
OyTH OMNPEICNICHUsI JOCTOBEPHOCTH IMOJYYCHHON HHQOpMAINK Ha
OCHOBE MMEIOLIUXCS 3HAHUN U JONIOJIHUTEJIbHBIX HCTOYHUKOB

1.19

UCIIOJB30BaTh IPU  BBIMOJHEHUM  Yy4eOHBIX 3aJaHUN  HAy4YHO-
MONYJSIPHYIO JIUTEpaTypy (U3HMYECKOTO COJEpIKaHUs, CIPABOYHBIE
Marepuanbl, pecypcbl cetu  MHTepHeT; BiaAeTh  OpuéMamu
KOHCTIEKTUPOBAHUS TEKCTa, IpeoOpa3oBaHus WHGOpPMALUM U3 OHOM
3HAKOBOW CHCTEMBI B IPYTYIO

1.20

co37aBaTh COOCTBEHHBIC TUCHbMEHHBIE U YCTHBIC COOOIICHHSI Ha OCHOBE
nH(OpPMAITUU U3 HECKOJIBKUX HCTOYHUKOB (PU3MUECKOTO COJEPIKAHMSI,
myOJIUIHO MPEJICTABIATH pe3yJbTaThI MMPOEKTHOM 158105
HCCIIEIOBATENIbCKON JESATEIIBHOCTH, MPU 3TOM I'PAMOTHO HCHOJIb30BaTh
W3YUCHHBIA TOHATUMHBIMN anmapaT H3y4aeMoro pasieiia (U3UKH U
COIIPOBOK/JIaTh BBICTYIUICHHE MpE3CHTalMel C yu4éToM OCOOEHHOCTEH
ayIMTOPUU CBEPCTHUKOB

1.21

IpU BBINOJHEHUU YYEOHBIX MPOEKTOB U HCCIEAOBAHHMM (DU3HUECKUX
MIPOLIECCOB pACIPEAEATh O0S3aHHOCTU B TPYNIE B COOTBETCTBUU C
IIOCTABJICHHBIMU 33/1a4aMU, CJICANUTH 3a BBIIIOJHEHUEM IUIAHA JACHCTBUN
U KOPPEKTHUPOBATh €ro, aJeKBAaTHO OIICHWBATh COOCTBEHHBIM BKJIAJ B
JEATENBHOCTD TPYMIIBI, BBICTPAUBATH KOMMYHHKAaTUBHOE

B3aMMOJICHCTBHE, MPOSIBIISiE TOTOBHOCTh Pa3pemiaTh KOH(JIUKTHI

IIposepsemvbie snemenmul cooepoicanus (9 kracc)

Kon
pazzena

Kon
DJIEMEHTA

[IpoBepsiembie 371€MEHTHI COICPIKAHUS

8

MEXAHMWYECKHUE ABJIEHUA

8.1

Mexanuueckoe nBWKeHUe. MarepuanpHas Touka. Cucrema
0TCY€Ta

8.2

OTHOCHUTEIHLHOCTh MEXaHUUECKOTO JABHKCHU A

8.3

PaBHOMEpPHOE MPSIMOJIMHEWHOE JIBUKEHUE

8.4

HepaBHomepHoe mnpsmonuHeiiHoe nBwkeHue. Cpeassss u
MTHOBEHHAsi CKOPOCTh TeJjla MPU HEPABHOMEPHOM JIBHIKEHHUH

8.5

Yckopenue. PaBHOYCKOPEHHOE NPSIMOJIMHEWMHOE JIBUKEHUE

8.6

CBo0Ooxnoe ntasieaue. OneiTel [ anuies

8.7

PaBHOMepHOE nBMKEHME MO OKpYyKHOCTH. llepmon m yacrora
oOparteHusl. JIuneninas u yIjioBas CKOPOCTH.
L{eHTpOCTPEMHUTEIBHOE YCKOPEHHE




8.8

ITepBbiii 3ak0H HproTOHA

8.9 Bropoii 3akoH HeroToHa

8.10 Tpetuii 3akoH HproToHa

8.11 [IpuHIMI CyNEPNO3HUIIMA CUIT

8.12 Cuina ynpyroctu. 3akoH ['yka

8.13 Cuna TpeHud: cuia TPEHUSI CKOJBbXKEHUS, CUJIa TPEHUS IOKOS,
JPYTHE BUIbI TPEHUS

8.14 Cuna TSOKECTM U 3aKOH BCEMHPHOTO TSATOTEHHS. Y CKOPEHHUE
CBOOOJIHOTO MAJCHUS

8.15 JBumxenne tmaneT Bokpyr Comuma. IlepBas kocMmudeckas
CKOpOCTh. HeBECOMOCTH M TIeperpy3Ku

8.16 PaBHOBecue maTeprabHON TOUKH. AOCOTIOTHO TBEPIOE TEIIO

8.17 PaBHOBecue TBEPIOTO Tena ¢ 3aKPEIIEHHOW OChIO BpaICHUS.
MowmenT cuibl. LleHTp TskecTH

8.18 Nmnynse Tena. I3menenne umnyiibca. UMnyiabe CHiibl

8.19 3aKOH COXpAaHEHHUsI UMITYJIbCa

8.20 PeakTuBHOE BMKEHUE

8.21 Mexanudeckas paboTa ¥ MOIITHOCTh

8.22 PaGora cun TsxectH, ynpyroctd, TpeHus. CBs3b SHEpPTUU U
paboOTHI

8.23 [ToTeHmanbpHas 3HEpPrus Teia, MOJHATOTO HaJl MOBEPXHOCTHIO
3emuu

8.24 [ToTeH1MaIbHASL SHEPTUS CKATOW MPY>KUHBI

8.25 Kunernyeckas sueprusi. TeopeMa 0 KHHETUYECKON YHEPTUHU

8.26 3aKOH COXpaHEHUsI MEXAaHUYECKOW SHEPIUU

8.27 [TpakTrueckue pabOTHL:
Onpenenenne CpeaHEW CKOPOCTH CKOJBKEHUS Opycka WiIn
JBH>KCHUS IAPUKA 110 HAKJIOHHOM IJIOCKOCTH.
OnpeneneHue yYCKOpEHHsS Tella TMpPU  PaBHOYCKOPEHHOM
JBUKEHUU 110 HAKJIOHHOM TIJIOCKOCTH.
HccnenoBanre  3aBUCMMOCTH MYTH OT BPEMEHU IIpH
PAaBHOYCKOPEHHOM JIBJKEHHHM 0€3 HayaJbHOM CKOpPOCTH.
[IpoBepka TUMOTE3bI: €CJIM MPU PABHOYCKOPECHHOM JIBUKEHUU
0€3 HadaJIbHOW CKOPOCTH MYTH OTHOCSTCS KakK psJi HEUETHBIX
YHuCell, TO COOTBETCTBYIOIIME MPOMEKYTKH BpPEMEHHU OJMHAKOBBI.
HccnenoBanre 3aBUCUMOCTH CUJIbI TPEHUSI CKOJIBKEHHUSI OT CUIIbI
HOPMAaJIbHOTO JIABJICHHUSI.
Omnpenenenne ko uIeHTa TPEHUS CKOJIBXKEHUS.
Onpenenenue KECTKOCTH NPYKUHBI.
Onpenenenve pabOThl CUJIBI TPEHUS TIPU PABHOMEPHOM
JBH>KEHUU TeJla IO TOPU30HTAIIBHON MOBEPXHOCTH.
Omnpenenenne pabOThl CHIIBI YIIPYTOCTH MPHU MOABEME Tpy3a C
MCII0JIb30BAHUEM HETOABUKHOTO U MOJBUKHOTO OJIOKOB

8.28 du3nyecKkrue SABJIEHUS B MPUPOJAE: NPWIMBBI W  OTJIMBHI,

JABUXKCHHUC TIJIAHCT ComnHeuHoM CUCTEMBI, pCAKTUBHOC ABMIKCHUC
JKUBBIX OPIraHU3MOB




8.29

TexHuueckue yCTpOMCTBA: CHUIAOMETP, NATYMKUA TMOJOXKECHHUS,
PACCTOSIHUSL U YCKOPEHHSI, PAKETHI

9 MEXAHUYECKHUE KOJIEBAHUSA U BOJIHBI
9.1 KonebGatenbnoe  aBmxkeHue. OCHOBHBIE — XapaKTEPUCTUKH
KoJIe0aHUI: IepuoI, 4acTOTa, aMILUIUTY1a
9.2 MaremaTtnyeckuii W IpYyKUMHHBIM MasTHUKU. lIpeBpamenue
SHEPTrUH MPHU KOJIeOATETbHOM JBUKEHUH
9.3 3aryxatoiue koneOanus. BeiHyxaeHHbie Kojaebanus. Pezonanc
9.4 Mexannueckne BOJIHBL. (CBOHCTBA MEXAaHWYECKUX  BOJIH.
[IpononbHbIE M TTONEPEYHBIE BOJIHBI. J[JIMHA BOJIHBI U CKOPOCTh
e€ pacrpocTtpaHeHus. MexXaHn4eCcKue BOJHBI B TBEPIAOM TEJE,
CEHCMHYECKHUE BOJIHBI
9.5 3ByK. ['pOMKOCTB U BbIcOTa 3ByKa. OTpakeHUE 3BYKa
9.6 HNudpa3Byk u yapTpa3Byk
9.7 [TpakTrueckue pabOTHL:
OmnpenenenHre 4acToThl U Mepro/ia KoaeOaHnii MaTeMaTHuYeCKOro
MasiTHUKA.
OmnpeneneHue 4acTOThl W IEpUOJia KoJieOAaHUN MPY>KUHHOTO
MasTHUKA
Uccnenosanue 3aBUCUMOCTH nepuoja KOJIeOaHU
MOJIBEIIEHHOTO K HUTH I'py3a OT JJIMHbI HUTH.
HccnenoBanre 3aBUCHUMOCTH TIEpHOJIa KOJI€OaHU TPY>KUHHOTO
MasiTHUKa OT MacChl rpy3a.
[IpoBepka HE3aBHCHUMOCTH TepuoAa KojebaHud  Trpysa,
MOJIBEIIEHHOT0 K HUTH, OT MacChl rpy3a U XKECTKOCTU MPYKUHBI.
M3mepenne ycKopeHus CBOOOTHOTO MageHHsI
9.8 @dusznyeckue SABJICHUS B IPUPOAE: BOCHPUATHE 3BYKOB
KUBOTHBIMH, 3EMJIETPSICEHUE, CEHCMHUYECKHUE BOJHBI, LIYHAMH,
9XO0
9.9 TexHuyeckue ycTporcTBa: 3X0JIOT, UCIIOJIb30BAHUE YIbTPA3BYKa
B OBITY M TEXHHUKE
10 OJIEKTPOMATHUTHOE TTOJIE 1 9JIEKTPOMAT'HUTHBIE BOJIHBI
10.1 ONEeKTpOMarHuTHOE  Moje.  DJIEKTPOMArHUTHHIE  BOJIHBI.
CBoiicTBa 3JE€KTPOMArHUTHBIX BOJIH
10.2 [ITkana 3J€KTPOMarHUTHBIX BOJIH
10.3 DJIeKTpOMarHuTHas npupojaa cBera. CKopocTh cBeTa. BonHOBbIE
CBOMCTBA CBETA
10.4 [IpakTrdeckue paboThI:
N3ydeHne CBOMCTB DJJIEKTPOMArHUTHBIX BOJIH C MOMOIIBIO
MOOHMJIBLHOTO TenedoHa
10.5 dusnueckue sBIECHUS B MPUPOJE: OUOIOTUYECKOE IEHCTBHE
BUJMMOTO, YIBTPAPHOIETOBOIO M PEHTI€HOBCKOTO U3TYUEHHI
10.6 TexHuyeckue ycTpoucTBa: UCMOIb30BAHUE AIEKTPOMATHUTHBIX
BOJIH JUJI1 COTOBOM CBSI3H
11 CBETOBBIE ABJIEHMUA

11.1

‘ Hy‘ICBaH Mozenb cBeTa. McTouHMKY CBeTa




11.2

[IpsiMOJIMHEHOE PACIPOCTPAHEHUE CBETA

11.3 Otpaxxenue cBeta. [nockoe 3epkasio. 3aKOH OTPaKEHUsI CBETA

114 [Ipenomnenue cBera. 3akoH mpenomiieHus cBera. [lonHoe
BHYTPEHHEE OTPAKEHHUE CBETA

11.5 JInnza. Xo myyen B JIMH3E

11.6 OnTuyeckas cucrteMa (horoanmapara, MUKPOCKOIIA U TEIECKOMa

11.7 '11a3 kak onTuyeckas cucteMa. biiM3opyKocTh U JalbHO30PKOCTh

11.8 Paznoxxenue Oemoro cBera B cnekTp. OmnbiTel HproToOHA.
CrnoxkeHue CeKTpaJIbHbIX IBETOB. [lucnepcus cBera

11.9 [IpakTrdeckue paboThI:
HccnenoBanre 3aBUCUMOCTH yIJla OTPA)KEHUSI CBETOBOIO Jiyda
OT yIJIa MaJCHUS.
N3ydeHne xapakTepUCTUK HM300pa)KEHUS MpEeAMETa B ILIOCKOM
3epKae.
HccnenoBanre 3aBUCMMOCTH yIJjla IPEJIOMIIEHHUS] CBETOBOTIO JIy4a
OT yrJja NaJieHus Ha rpaHule "BO3AYX - CTEKIO".
[Tonydenne wu300pake€HUM C TOMOIILIO COOUPAIOIICH JTUH3HI.
Onpenenenne (HOKYCHOTO pacCTOSHUS W ONTHUYECKOW CHIIBI
cobuparome JTUH3HI.
OnBITHI IO PA3JIOKEHUIO OEJIOr0 CBETA B CHEKTP.
OnBITHI 110 BOCIIPUSTHIO IIBETA MPEAMETOB MPU UX HAOIIOIEHUN
4yepe3 [IBETOBbIE (PHIIBTPHI

11.10 duznueckue sABICHUA B npupojae: 3atMeHuss ComHua u JIyHsl,
I[BeTa TEJ, ONTHUYECKHE sIBICHUS B artMmocdepe (IBeT Heba,
pedpakims, pagyra, MEPax)

11.11 TexHudeckue yCTpOWCTBA: OYKH, TMEpPUCKOM, QoToamnmapar,
ONTHYECKUE CBETOBOIbI

12 KBAHTOBBGBIE SABJIEHUA

12.1 OnbiTel Pesepdopna u minaHerapHas mojenb aroma. Mojenb
aroma bopa

12.2 HMcenyckanne w©  1moryiomieHue  cBeta  artoMoM.  KBaHTBHLI
JIuHenyaTtele CIeKTphl
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HccnenoBaHne TPEKOB: H3MEPEHHWE DHEPTMHM YaCTHUIBI 10
TOPMO3HOMY TTyTH (110 oTOrpadusim).
V3mepenne paaroakTUBHOTO (hoHA

12.11 dusnueckne ABJICHUS B IIpupoe: €CTECTBEHHBIN
panvoOaKTUBHBIM (OH, KOCMUYECKHE Jy4H, pPaJHOaKTHUBHOE
U3JIy4eHHE NPHUPOAHBIX MUHEPAJOB, JIEHCTBUE PaJMOaKTHUBHBIX
U3JIyYEHHUI Ha OPraHu3M YeJIOBEKa

12.12 TexHuyeckue yCTpOMCTBA: CIEKTPOCKON, WHIAMBUAYAJIbHbBIN
JIO3UMETP, Kamepa Bunbcona

JUis IpoBeEHUsT OCHOBHOTO I'OCYIapCTBEHHOTO dK3aMeHa 1o ¢usuke (manee - OI'D
no (usuke) ucnoyb3yercs nepedeHb (KoaupuKaTop) MpoBEpseMbIX TpeOOBaHUM K
pe3ysibTaTaM OCBOEHHSI OCHOBHOM 00pa3oBaTeNIbHON MpOrpaMMbl OCHOBHOIO OOIEro
0o0Opa30BaHMs U FIIEMEHTOB COJEPKAHUS

IIposepsiemvle na OI'D no guszuxe mpebosanus K pe3yibmamam 0C80eHUsi OCHOGHOU
00paz08amenvbHoOU NPOSPAMMbL OCHOBHO20 00Ule20 00pa308anuUs

Kox
IPOBEPSIEMOTO
TpeOOBaHHUSI

[TpoBepsiembie TPeOOBAHUS K IPEAMETHBIM pe3ybTaTaM 0a30BOT0O
YPOBHSI OCBOEHHUSI OCHOBHOM 00pa30BaTEIIbHON MTPOTrpaMMbl OCHOBHOTO
obmrero odpaszoanus Ha ocHoBe PI'OC

1

[Tonnmanue poau pU3NKK B HAYYHOUM KapTUHE MUPA;
c(OpMUPOBAHHOCTh 0A30BBIX MPEACTABICHUI O 3aKOHOMEPHOH CBSI3U U
MO3HABAEMOCTHU SIBJICHUM MPHUPOJBI, O POJIM IKCIEPUMEHTA B (PU3UKE, O
cUCTeMOOOpa3yloiel poinu (U3MKU B Pa3BUTUU ECTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTUH, 00 3BOTIONUU HU3NYECKUX 3HAHUM U UX POJIU B
L[EJIOCTHOM €CTECTBEHHOHAYYHOW KapTHUHE MUPA, O BKJIAaJAE€ POCCUUCKUX
U 3apyOexHBIX YUYEHBIX-(QU3UKOB B DPAa3BUTHE HAYKH, OOBSICHEHHE
IIPOLIECCOB OKPYKAIOIIET0 MUPA, PA3BUTHE TEXHUKHU M TEXHOJIOTHI

3HaHus 0 BUAAX MaTepuu (BELIECTBO U M0JIE), O IBHIKEHUH KaK CIoco0e
CYIIIECTBOBaHUS MaTepuu, 00 aTOMHO-MOJIEKYJIIPHON TEOPHUH CTPOCHHUS
BEIECTBA, O (PU3UYECKOMN CYUTHOCTH SBJICHUM MTPUPOIbI (MEXAaHUUECKUX,
TEIJIOBBIX, JIEKTPOMArHUTHBIX U KBAHTOBBIX );

YMEHHE pa3ianyvaTh SBJICHUS MO OMUCAHUIO UX XAPAKTEPHBIX CBOWMCTB U
Ha OCHOBE OITBITOB, IEMOHCTPHUPYIONTUX TaHHOE (hU3UUECKOE SIBIICHHE;
yYMEHHUE PACIO3HABATh MPOSBICHNE U3YYCHHBIX (PHU3NUECKUX SIBJICHUH B
OKpY>KalollleM MUPE, BbLIEIISISI MX CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH)

Brnanenue ocHOBaMu MOHSITUHHOTO anmnapaTa U CUMBOJIMYECKOTO SI3bIKa
(U3UKY ¥ UCTIOJIB30BAHUE UX JIJIS peIIeHUs y4eOHbIX 3a1a4;

yMEHHE XapaKTepu30BaTh CBOMCTBA Tei, (DU3NYECKUE SBICHUS W
IPOLIECChI, UCOJIB3Ys (PYHIaMEHTaJIbHbIE U SMIIUPUUYECKUE 3AKOHBI

YMeHHe OonuchIBaTh HN3Y4YCHHBIC CBOMCTBA TE€I U (I)I/I?)I/I"ICCKI/IC SABJICHUA,
HCIIOJIB3Y (1)I/I?>I/I"ICCKI/I€ BCJINYHMHBI

BJIaI[CHI/IC OCHOBaMH MCTOJOB HAYYHOI'O IIO3HAHHA C y‘IéTOM




coOJr0/IeHus MpaBuil 6€30MacHOro Tpyaa:

HaOmoieHne (PU3UUECKUX SBIICHUN: YMEHHE CAMOCTOSITEIbHO COOMPATh
HKCIIEPUMEHTAJIbHYIO YCTAaHOBKY U3 JaHHOTO Habopa o00py0BaHUs 1O
WHCTPYKI[MH, OMUCHIBATh XOJ ONBITa W 3aIlMCHIBATH €r0 pPe3yJbTaThl,
(bopMyIpPOBATH BHIBO/IHI,

MIPOBEICHHE MPSMBIX U KOCBEHHBIX U3MEPEHUN (DU3UICCKUX BEIHUMH:
yMEHUE IUJIaHUPOBATh HM3MEPEHHUs, CaMOCTOSITENIbHO  COOMpAThH
AKCIIEPUMEHTAILHYIO YCTAHOBKY IO MHCTPYKITUH, BBIYUCIISTH 3HAUCHHE
BETMYMHBI W AHAM3UPOBATH TMOJYYEHHBIE pE3YJbTaThl C YYETOM
3aJJaHHOU MOTPEIIHOCTH PE3YJIbTATOB U3MEPEHUN;

MPOBEICHUE  HECJOXKHBIX  DKCIIEPUMEHTAIbHBIX  HMCCIIECIOBAHUIA;
CaMOCTOSITEJIbHO ~ COOMpAaTh  AKCIEPUMEHTAJIbHYI0  YCTAHOBKY H
IPOBOJIUTH UCCIIEAOBAHKUE 10 MHCTPYKIUU, NPEJICTABIATh MMOTYyYEHHBIE
3aBUCHUMOCTH (DU3WYECKUX BEJIWYHMH B BHJE Tabuui U rpaduKoB,
YUUTBIBATh  MOTPENIHOCTH, JeJiaThb BBIBOABI 10  pe3yJbTaTam
UCCJIeIOBAHUSI

[Tonnmanue xapakTepHBIX CBOMCTB (PU3MUECKHX MOJENEH (MaTepuaabHas
TOYKa, A0COJIOTHO TBEPIOE TEJIO, MOJIETU CTPOCHUS Ta30B, KUIAKOCTEH U
TBEPABIX TEN, IUIAHETAPHAS MOJEIb aTOMa, HYKJIOHHAs MOJEIb aTOMHOIO
A]Ipa) U YMEHUE IPUMEHATD UX JUIsl 00bSICHEHUs (DU3HUECKUX MPOIIECCOB

YMeHne o0bICHATh (PU3UIECKUE TTPOIIECCHl M CBOMCTBA TEN, B TOM YHUCIIE U
B KOHTEKCTE CHUTyallMii NPaKTHKO-OPUEHTUPOBAHHOTO XapakTepa, B
YaCTHOCTH, BBISBIITH NPUYUHHO-CIEICTBEHHBIE CBSI3U W CTPOUTH
0OBSICHEHHE C OINMOpPOMl Ha W3YUYCHHBIC CBOMCTBA (PU3MYECKUX SIBICHUH,
dbu3nYecKue 3aKOHbI, 3aKOHOMEPHOCTH U MOJCIIU

YMmeHue pemaTh pacuéTHble 3a7a4uu (Ha 6aze 2 - 3 ypaBHEHHI), HCTIONb3YS
3aKOHBI M (OPMYJIbI, CBS3bIBAIOIINE (PU3MUECKUE BEIMYMHBI, B YACTHOCTH,
3alMChIBaTh KPATKOE YCIOBUE 3a/1aYH, BBISBISATH HEJOCTAIOLIUE TaHHbBIE,
BbIOMpaTh 3aKOHBI U (opMysbl, HEOOXOoAWMBIE M €€ pelleHus,
UCIIOJIb30BaTh CIIPABOYHBIC JaHHBIC, IMPOBOAUTH Pacu€Thl M OLIEHUBATH
PEATMCTUYHOCTH MOJyYEHHOTO 3HaUCHUsI (PU3NUECKON BEIMYMHBL, YMEHHE
ONpEACNATh PA3MEPHOCTh (PU3NYECKOW BEJIMYMHBI, IOJYYEHHOH Ipu
pellieHuH 3a1a9u

YMeHue xapakTepru30BaTh MPUHIUIIBI JEHCTBUS TEXHUUYECKUX YCTPOICTB, B
TOM 4HuCJ€ OBITOBBIX MPUOOPOB, M MPOMBILIUICHHBIX TEXHOJIOTMYECKUX
MPOLIECCOB 0 WX OMHCAHUIO, UCIIONB3Ys 3HAHUS O CBOMCTBAX (PU3MUECKHUX
SBJICHUH U He0OX0oANMbIe (PU3NYECKHE 3aKOHOMEPHOCTH

10

YMeHHe uCroab30BaTh 3HAHUS O (PU3NUYECKUX SIBICHUSX B MOBCETHEBHOMN
KU3HU A5ig obecriedeHusi 0€30MacHOCTH MpHU OOpalieHHH ¢ OBITOBBIMU
npuOopaMu M TEXHUYECKUMHU YCTPOMCTBAMH, COXpPAHEHHS 3I0pOBbI U
COOJIIOJIEHUs] HOPM 3KOJIOTMYECKOIO IOBEACHUS B OKPYXKAIOLIEH cpene;
NOHMMaHHE HEOOXOJUMOCTH MPHUMEHEHUS JOCTHXKEHUM (QU3UKU U
TEXHOJOTHH JJIs1 pallMOHAJILHOTO MPUPOAONOIH30BaHUS

11

OnepIT moOMCKa, TMpeoOpa3oBaHUsT U MPEACTABICHHUS HUHPOpPMALUU
bu3MUecKkoro  CoAepXKaHus C  MCIHOJIb30BaHUEM  HMH(POPMALMOHHO-
KOMMYHUKATHUBHBIX TEXHOJOTHUH;




YMEHHE OLIEHUBATh JIOCTOBEPHOCThH MOJYYEHHON MH(OPMALMU Ha OCHOBE
UMEIOIINXCSA 3HaHUI U JOMOJHUTEIbHBIX UCTOYHUKOB;

YMEHHE HCIIOJb30BaTh MPU BBINOJHEHUH Y4YeOHBIX 3aJaHUil HaydHO-
HOMYJISIPHYIO  JINTEpaTypy (U3NYECKOrO COACp)KaHUs, CIPABOYHbIC
MaTepualbl, pecypchl cetu MuTepHerT;

BJaJieHne 0a30BBIMHM HaBBIKAMH MpeoOpa3zoBaHUs WHGOPMALMU U3 OJHOU
3HaKOBOM CHCTEMBI B JpYryl0; YMEHHE CO3/1aBaTb COOCTBEHHBIC
NUCHbMEHHBIE U YCTHBIE COOOIICHHS HA OCHOBE MH(OPMALIUU U3 HECKOJIBKHX
HUCTOYHUKOB

llepeuensv snemenmos cooepoicanus, npogepsemvix na OI'D no usuke

Kon [TpoBepsieMblil SJIEMEHT COIEPKAHUS
| MEXAHUYECKUE ABJIEHUA
1.1 Mexannueckoe JaBwkeHHe. MarepuanbHas Touka. Cucrema oOTcuéTa.
OTHOCHUTENIBHOCTD JBUKEHUS
1.2 PaBHOMepHOE U HEpaBHOMEpHOE ABMXeHUE. CpenHsist ckopocTb. DopMmyna 11

BBIYHCIICHUA CpC,Z[HCﬁ CKOpPOCTH:

S
t

y=

1.3 PaBHOMEpHOE NPAMOJIMHENHOE JBUKEHUE. 3aBUCUMOCTh KOOPJIMHATHI TEJIa OT
BPEMEHH B CITy4ae PAaBHOMEPHOIO NPSIMOJIMHENHOTO IBUKCHUS:

xX(£)=x otv«t.
I'padyky 3aBUCMMOCTH OT BPEMEHH I MPOEKIMH CKOPOCTH, IPOCKIIUU

NepeMelIeHHs, MyTH, KOOPJMHATHI IPU PABHOMEPHOM MPSIMOIUHEHHOM
JBUKEHUU

1.4 3aBUCUMOCTh KOOpPJMHATHI Tejla OT BPEMEHU B CIydyae PaBHOYCKOPEHHOIO
IPSIMOJIMHEWHOTO JIBUYKEHUS

2

x(t)=x,+ vt +a %

@opMyJibl I MPOEKIUU NEPEMEIICHUS], MPOEKIUNU CKOPOCTU U MPOCKLIHH
YCKOPEHHUSI IPU PABHOYCKOPEHHOM MPSIMOJTMHENHOM JIBH>KCHUU:

2

st )=y, t+a %

vx(O)=voxtaxt,

a(t J=const ,
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2

['padvku 3aBUCUMOCTH OT BPEMEHM [JIsl MPOEKLUUU YCKOPEHUSs, MPOEKLIUU
CKOpPOCTH, MPOEKUMU NEPEMEIICHUS, KOOPAWHATHI NPU PABHOYCKOPEHHOM
OPSIMOJIMHEWHOM JIBUOKEHUU

1.5

CBoOoaHoe nagenue. GopmMyJibl, ONMUCHIBAIOIINE CBOOOIHOE MAJIEHUE Tea 1O
BEPTUKANU (IBUKEHUE Tella BHU3 WM BBEPX OTHOCUTEIBHO MOBEPXHOCTH
3emun). I'paduku 3aBUCHMOCTH OT BPEMEHHU JJisi NPOEKIHMH YCKOPEHUS,
MPOEKIIMM CKOPOCTH U KOOPAMHATHI NPH CBOOOJHOM MaJCHUU Teaa IIO0
BEPTUKAIHU

1.6

CKOpOCTh PaBHOMEPHOTO [IBIDKCHHSI Tella IO OKPY>KHOCTH. Hampamienue
CKOPOCTH.

dopMyna sl BEIYHCICHHUS CKOPOCTH Yepe3 PaanuyC OKPYKHOCTH W TEPUOJ
oOpalleHus:

LlenTpocTpeMuTenpsHOe ycKkopeHue. HampaBieHne UIeHTPOCTPEMUTEIBLHOTO
yckopenusi. Dopmyiia 1J1s BBIYUCIEHUS YCKOPEHNUS:

2
a =

Yy
v R

dopMmya, CBSI3bIBAIOIIAS TTEPUOJT U YACTOTY OOpAIICHHUS:

1
T

1.7

Macca. I110THOCTB BCIICCTBA. CDOpMYJIa JJI1 BBIYUCJIICHUA ITIJIOTHOCTH:

p:

<|3

1.8

Curna - BCKTOpHAaA (I)I/ISI/I‘ICCKaH BeanunHa. Cl0KEeHHUE CHII

1.9

SBnenne nnepuuu. Ilepsbiid 3akoH HproTOHA

1.10

Bropoi 3akon HeroToHa:
g -
F=m-a

CoHarpaBjeHHOCTh BEKTOpa YCKOPEHHUS TeJla U BEKTOPa CUJIbI, IEUCTBYIONIEH
Ha TeJIo

1.11

B3aumopericteue ten. Tpetuii 3akon HproToHa:

— —
B =

—2




1.12

TpCHI/IC ITOKOA U TPCHUC CKOJIbXKCHH . <D0pMyJ1a AJI1 BBIYUCIICHHA MOAYJIsI CUJIbI
TPCHUSA CKOJIbXKCHHUS:

F =N

1.13

Hedbopmanus tena. Yopyrue w Heymnpyrue aedopManuu. 3aKOH YIPYron
nedopmanun (3aKoH ['yka):

F=k-Al

1.14

BC@MI/IpHoe TSATOTEHUE. 3aKOH BCCMHPHOTO TATOTCHUAA:

Cuna TsxecTd. Y CKOpEeHHE CBOOOTHOTO TaICHUSI.
dopMmyna 7151 BBIYUCIECHUS CUITBI TSHXKECTH BOJIM3U MTOBEPXHOCTH 3EMITH

F=mg.

JBuxenue 1utaner Bokpyr Connua. IlepBas kKocMuueckass CKOPOCTb.
HeBecoMocTb U neperpy3ku

1.15

I/IMHYJ'IBC TCJa - BCKTOpHAasd (I)I/IBI/I‘ICCKaH BCIIMYHHA.
p=my

NMnynibc cUCTEMBI TEl.
N3menenne ummnyJibca. MiMnyJibC CHtb

1.16

3akoH COXpaHCHHUA UMITYJIbCA JJIA BaMKHYTOﬁ CHUCTCMBbI TCII.

—_ - -
p =my, tm, =const

PeaktnBHOE nBUXEeHIE

1.17

Mexanuueckas padora. Dopmyia Jyisi BBIYUCIEHUS pAOOThI CUJTBI:

A=Fs cosa )

Mexannyeckass MOIITHOCTE:

A

t

1.18

Kunernueckas u MMOTCHIWAJIbHAA DHCPTHA.
cDOpMYJ'Ia JJIs1 BBIYUCIICHUA KHHETHUYECKOMN OHCPIruu:

2
my

=T




Teopema 0 KUHETUYECKON SHEPTUU.

cDOpMYJ'Ia JJIs1 BBIYHCJICHUA HOTCHHH&HBHOﬁ OHCPrun TEJja, IMOAHATOr0 Hax

3eMIIEN:

E ,=mgh
1.19 | MexaHuueckasi S3HEprusi:

3aKOH COXpaHEHUsI MEXaHUUeCKOU sHeprun. Gopmyiia Jisl 3aKOHA COXPaHEHUS

MEXaHUYECKON SHEPTUU B OTCYTCTBUE CUJI TPECHHUS:

E=const.

[TpeBpaliieHre MEXaHMYECKOM YHEPTUU NMPU HAJTMYUHU CUJIbI TPEHUS
1.20 | ITpocTeie MexaHU3MBI. "3070TOE NPABUIIO" MEXAHHUKHU.

Pprgar. MoMeHT CHIIBI:

M=FI.

YcnoBre paBHOBECHS pblyara:

M +M »+..=0.

[ToaBMKHBIA 1 HETTOABUKHBII OJIOKH.

_ AHOJ’ICSH&?{
T

KII/] mpocThIX MEXaHU3MOB, ATpaeHa
1.21 JlaByieHue TBEPAOTO TEA.

dopmyia sl BBIYUCIICHUS JaBJICHHs TBEPAOTO Tena:

_F

P= g

JlaBnenue raza. ATMocepHoe JaBICHHE.

I'mapocratnyeckoe AaBIE€HUE BHYTPU KUJIKOCTH.

®opmyJia 1151 BBIYUCICHUS JABJICHUS BHYTPU KUIKOCTHU:

P=PEhHP arw
1.22 3akoH [lackans. ['mapaBinyeckuii mpecc
1.23 3akoH Apxumena. dopmyna g ONPENEICHUS BBITAJKUBAIOUICH CHUIIBI,

JIEUCTBYIOIIEN HA TEJIO, MOTPYKEHHOE B KUIKOCTh WUJIH Ta3:
FApX:ng.

VYcnosue niaBanus Tena. [lmaBanue CyaO0B 1 BO3YXOIIJIABAHHC




1.24

MexaHnnueckue kojieOanus. AMILTUTYAQ, IEPUOJT U YACTOTa KOJIeOaHUH.
1

v=—
dopMyiia, CBsI3bIBAIOIIAS YACTOTY U NMEPHOJ] KOJIeOAHMIA: T

1.25

MaremaThdeckuii U TIPYKUHHBIM MadgTHUKH. [IpeBpameHue sHepruv npu
K0J1€0aTeIbHOM JABUKEHUU

1.26

3aTtyxaronue kojebanus. Beinyxaeraslie konebanus. Pe3onanc

1.27

Mexanndyeckue BOJIHBL. [IpoosbHbBIC W TIOTIepeYHbIe BOJHBL. J[JTMHA BOJHBI U
CKOPOCTh PacCIpOCTPaHEHUS BOJIHBI:

A=y-T

1.28

3ByK. 'poMKOCTh U BbIcOTa 3ByKa. OTpakeHHue 3ByKOBOI BOJIHBI Ha FPAHMIIE
nByx cped. MHdppa3Byk U yiIbTpa3ByK

1.29

[TpakTyeckue pabOThI

W3mepenue cpeaHeil MIOTHOCTH BELIECTBA; apXUMEIOBOM CHUJIBbI; HKECTKOCTU
NPYXHUHBL; KO3 ULIMEHTa TPEHUSI CKOJbKEHUS; pabOThl CUIIbI TPEHHUS, CUIIBI
YOPYTOCTH; CPEIHEN CKOPOCTU JABMKEHHs OpycKa MO HaKJIOHHOM MIIOCKOCTH;
YCKOpeHUsi Opycka MpH JABMKEHUU IO HAKJIOHHOW IJIOCKOCTH; YacTOThl U
nepuofa KoJieOaHWW MaTeMaTHYECKOro MasTHHKA; YacTOThl M Iepuoja
KoJ1ie0aHuM MPYKUHHOTO MAasITHUKA; MOMEHTA CUJIbI, IEUCTBYIOIIETO Ha phIyar;
paboThl CHJIBI YOPYTOCTH MPH MOIBEME Ipy3a C MOMOIIBI0 HEMOJBUKHOTO
6110Ka; pabOTHI CHIIBI YIIPYTOCTH MPH MOABbEME TPy3a C IOMOIIBIO TTOIBIKHOTO
0J10Ka.

HccnegoBanue 3aBUCMMOCTH apXUMEIOBOW CUJIBI OT O0OBEMA MOTPY>KEHHON
YacTH TeJla U OT INIOTHOCTH KHUAKOCTH; HE3aBUCUMOCTH BBITATKUBAIOIIECH CHIIBI
OT MAacChl TeJla; CHIIbI TPEHUS CKOJIBKEHHUS OT CHJIBI HOPMaJIbHOTO JTaBIICHUS U
OT poJia MOBEPXHOCTH; CUITBI YIIPYTOCTH, BO3HUKAIOIIEH B MPYKUHE, OT CTEIIEHU
nepopMaui IpyKUHbI; YCKOPEHUs: Opycka OT yria HakjIOHa HaIlpaBJISIOIIEH;
nepuoja (4acToThl) KoJIeOaHUM HUTSHOTO MasiTHUKA OT JUIMHBI HUTH; TIeprUoa
KoJe0aHuM MPYKUHHOTO MasgTHHKA OT MAacchl rpy3a M >KECTKOCTH HPYKHUHBI;
HCCJIEJOBAaHNE HE3aBUCUMOCTU IEpHoJa KojeOaHUN HUTSHOIO MAasTHUKA OT
Macchl rpy3a.

[IpoBepka yciioBusi paBHOBECHUSI pblyara

1.30

dusnueckre SBICHUA B MPUPOJE: NPUMEPHl JBIKEHUS C Pa3IMYHBIMU
CKOPOCTSMHM B KMBOM M HEKUBOU NpUpOJIe, NEUCTBUE CUIIbI TPEHUS B IPUPOJIE
U TEXHHUKE, NPWIMBBI U OTJIMBBI, JBUWXKEHUE IIaHeT COJHEYHON CUCTEMBI,
PEaKTUBHOE ABUKEHUE KUBBIX OPTaHU3MOB, PhIUArd B TEJIE YEJIOBEKa, BIUSHUE
aTMOC(EpHOro JABJICHHS] HA UBOW OpraHU3M, IJIaBaHUE PbIO, BOCHPUSITHE
3BYKOB >KMBOTHBIMHU, 3€MJIETPSICEHUE, CEHCMUYECKHE BOJIHBI, IlyHAMH, 3XO

1.31

TexHuyeckue ycTpoWCTBa: CIIUIOMETp, NAaTYMKU TOJOKEHUS, PACCTOSHUS U
YCKOpEHUs, AMHAMOMETp, MOAIIUIHUKNA, PAKEThl, pblYar, MOJBWKHBIA U
HEMOJIBUKHBINA OJIOKM, HAKJIOHHAs TUIOCKOCTb, MPOCThIE MEXaHU3MBI B OBITY,
COOOLIArOIMECs] COCY/ b, YCTPOUCTBO BOJOIIPOBOJA, THAPABIMUECKUI Ipecc,
MaHOMeTp, OapoMeTp, BBICOTOMEp, MOPLIHEBOM HACOC, ApEOMETp, 3XOJOT,
MCIIOJIb30BaHUE YIIbTPA3BYKa B OBITY U TEXHHKE

TEIIUIOBBIE ABJIEHMA

2.1

OCHOBHBIC MOJOXKCHUS MOHGKYHHPHO-KHHCTHHCCKOﬁ TCOPHUHU CTPOCHHUA




BEIIECTBA.
Mopenu TBEPAOTO, )KUAKOTO U ra3000pa3HOI0 COCTOSIHUM BEIIECTBA.
Kpucrannmuueckue u amopdHbIe Tena

2.2 JIBm>kenne yactul] BemiecTBa. CBSI3b CKOPOCTH JIBMXKEHUSI 4YacTHUI[ C
TeMiepatypoi. bpoyHoBckoe aBmxkenue, mudhy3us
2.3 CmaumnBaHK€e U KallWJUISIPHBIE SIBJIICHUS
24 TennoBoe paclIMpEeHNE U CHKATUE
2.5 TennoBoe paBHOBECHUE
2.6 BuyTtpennsis sHeprusi. Pabota u Teronepenaya Kak CrnocoObl M3MEHEHUS
BHYTPEHHEH dHEPIrUu
2.7 Bubl Temionepeaayuun: TEMIONPOBOAHOCTh, KOHBEKIIUS, U3TyUYEeHUE
2.8 HarpeBanue wu oxnaxnaenve Tted. KoaudyecTBO TEmIoThl. Y aenbHas
TEIJIOEMKOCTb:
O=cm(t »-t )
2.9 3aKOH COXpPAaHEHMsI PHEPIHH B TEIUIOBBIX Mpolieccax. YPaBHEHHE TEIJIOBOTO
Oayanca:
Q 1+Q 2+...:O
2.10 | Hcnapenue u koHJeHcauus. M3MeHeHuE BHYTPEHHEW SHEpPTUM B Ipoliecce
UCTIApEeHUsT W KOHJAeHcauuu. KumneHue XKUAKOCTU. VYAelbHas TEIIoTa
napooOpa3oBaHus:
=2
m
2.11 BrnaxHocTh BO3yxa
2.12  |IlnaBnenwe u Kpuctajum3auus. 3MeHeHHe BHYTpeHHEH OSHEpPruu mpu
IUTABJICHUH U KPUCTAJUIM3ALMU. Y JIeIbHAs TeIUI0Ta TUIaBJICHHUS:
=L
m
2.13 BHyTpeHHsIE SHEprus CropaHvs TOIUIMBA. YJeJdbHAas TEIUIOTA CrOpaHus
TOIUIMBA!
_9
4 m
2.14 ITpuHImneEr paboThl TemnoBeIx Asurareneid. KIIJI TermnoBoro aurarens
2.15 [IpakTryeckue paboThI

N3mepenue yaenbHON TEMI0EMKOCTH METATMYECKOTO HUIMHAPA; KOJTUYECTBA
TEIJIOTHI, MOJIyYeHHOTO0 BOJIOM KOMHATHOM TeMIiepaTypbl (UKCHPOBAHHOMN
Macchl, B KOTOPYIO ONYIIEH HarpeTblii UWIUHAP; KOJMWYECTBA TEIUIOTHI,
OTJIaHHOTO HAarpeThIM LIWJIMHIPOM, MOCJE OIyCKaHUsl €ro B BOJY KOMHATHOM
TeMIepaTypbl; OTHOCUTEIBHON BJIAXHOCTH BO3JyXa; YACIbHOM TEIJIOTHI
miaaBjieHus JabAa. McciemoBaHWe UW3MEHEHUs] TEMIIepaTypbl BOABI  MPH
PA3TUYHBIX YCJIOBUSX; SBJICHHS TEIUIOOOMEHA MPU CMEIIUBAHUHM XOJIOIHON U
ropsiyeil BOJbl; MPOLIecca UCIIAPEHUs




2.16

duznyeckue sIBJICHUS B MPUPOJIE: MOBEPXHOCTHOE HATSXKEHUE U KaUJUIPHBIE
SBJICHUSI B MPUPOJIC, KPUCTAJUIBI B IIpUpoAe, uanydeHue ColHila, 3aMep3aHue
BOJ0EMOB, MOpCKHE OpHU3bl; 00pa3oBaHUE POCHI, TYMaHa, MHEsl, CHera

2.17

TexHnyeckue ycTpomuCcTBa: KaluuIspbl, IPUMEPBI HCTIOJIb30BAHUS KPUCTAJUIOB,
KUJAKOCTHBIA TEPMOMETP, JaTYUK TEMIIEPATYPBI, TEPMOC, CUCTEMA OTOILJICHHUS
JOMOB, TUTPOMETPBI, ICUXPOMETP, MMapoBasi TypOUHA, IBUTATEIh BHYTPEHHETO
CrOpaHHusi

OJIEKTPOMATHUTHBIE ABJIEHUA

3.1

SHCKTpI/ISaHI/I}I TCII. I[Ba BH/Ja OJICKTPHUYCCKHX 3apsAa0B

3.2

B3aumogeiicTBue 3apsixeHHbIx Te. 3akoH Kynona

3.3

3aKoH COXpaHCHHUA SJICKTPUUICCKOI'O 3apsaa

3.4

Onextpuyeckoe mnosne. Hanpssk€HHOCTh anekTpuueckoro mnosst. IlpuHimn
CYyNEPHO3ULIMH JICKTPUUECKUX T0JIeH (Ha KaueCTBEHHOM YPOBHE)

3.5

Hocurenmn snexktpuuecknx 3apsinoB. JleWCTBHE DIIEKTPUYECKOIO MOJSA HaA
ANEKTPUYECKHUE 3apsabl. [I[pOBONHUKH M TUDIEKTPUKH

3.6

[TocTostHHBIN €K TpUUECKUI TOK. [eicTBUS dneKTpuyeckoro Toka. Cua Toka.
Harmpsxenue.

~ R

v=4
q

3.7

SHCKTPI/I‘{CCKOC COIIPOTUBJICHHUC. YaenbHOE QJICKTPHUICCKOC COIIPOTHUBIICHUC!

_p
S

3.8

3akoH Oma JJ1 y4acTKa 3JIeKTPUIECKOM 1eTH:

U
]_R

3.9

HOCJ’ICI[OB&T CJIbHOC COCIMHCHUC ITPOBOJHUKOB!
[1:[2; U:U1+U2; R=R 1+R 2.
Hapanneanoe COCAMHCHUC ITPOBOAHHUKOB PABHOT'O COITPOTHUBIICHUA:

RRI
2

U=Uy; I+

CmMmenianHbIe COCAMHCHMA IIPOBOJHNKOB

3.10

PaboTa 1 MOIITHOCTH PIEKTPUIECKOTO TOKA.

A=U"I't; P=U"1

3.11

3akoH JIxoyis - JIeHna:




Q=]2'R't

3.12 OnbiT Opcrena. MarHuTHOE MOJIE€ MPSMOTO MPOBOJAHUKA C TOKOM. JIMHUM
MarHUTHOW MHAYKIUU

3.13 MaruutHoe T10J€ MNOCTOSSHHOTO MarHuta. B3auMmoJelcTBUE MOCTOSTHHBIX
MAarHUTOB

3.14 | JlelicTBHE€ MarHUTHOIO IOJIsI HA POBOJHMK C TOKOM

3.15 Omnbitel @apanes. SABneHue aneKTpoMaraiuTHOM HHAYKIMu. [Ipasuno Jlenua

3.16 [IpakTryeckue paboThI
N3mepeHne  AJIEKTPUYECKOTO  COMPOTHBICHHUS  PE3UCTOPA;  MOIIHOCTH
ANEKTPUUECKOr0 TOKA; pabOThI ANEKTPUUECKOTO TOKA.
HccnepoBaHne 3aBUCUMOCTH CHJIBI TOKA, BO3HHUKAIOMIETO B MPOBOJHHUKE
(pe3ucTopsl, JIaMIO4YKa), OT HAMIPSKEHHS HA KOHIAX TPOBOJAHUKA; 3aBUCUMOCTH
CONPOTHUBJIECHUS OT JIMHBI TPOBOIHUKA, TUIOIIA/IA €r0 MOMEPEYHOI0 CEUCHHUS U
YIEABHOTO COMPOTUBJICHUS.
[IpoBepka npaBuiia il JIEKTPUUECKOTO HANTPSKEHUS PU MOCIEI0BATEIIbHOM
COCJIMHEHUU MPOBOJIHUKOB; MpaBUia JJIsl CUJIbI AJIEKTPUUYECKOTO TOKA MpPH
napajuieIbHOM COeIMHEHUHU MMPOBOJHUKOB (PE3UCTOPHI U JTAMIIOUYKA)

3.17 | ®usuyeckue SBIEHUS B NPUPOJE: DBJIEKTPUUECKUE SIBIEHUSI B armocdepe,
AIEKTPUYECTBO KUBBIX OPraHU3MOB, MArHUTHOE 10JIe 3eMIIH, APei MOIH0COB,
POJIb MATHUTHOTO TOJIsI JUIsl )KM3HU Ha 3emJie, OJIIPHOE CUsTHUE

3.18 TexHuueckne yCTpONCTBA: 3JIEKTPOCKOI, aMIIEpPMETP, BOJBTMETP, PEOCTaT,
CUETUMK  DJEKTPUYECKON  OSHEPrHH, JJIEKTPOOCBETUTENbHbIE MPUOOPHI,
HarpeBaTeIIbHbIC AIIEKTPOTIPUOOPHI (mpumepsl), ANEKTPUYECKUE
MPEJOXPAHUTENIH, AJIEKTPOMArHUT, JJIEKTPOJBUTATENb IOCTOSHHOTO TOKa,
T€HEPATOP MOCTOSIHHOT'O TOKa

3.19 OnekTpoMarHuTHeIe BOJIHbL. [1IKana 371eKTpOMarHuTHBIX BOJIH

3.20 | JlyueBas mozeinb cBeta. [IpsiMonnHeiiHOe pacnpocTpaHEeHUE CBETa

3.21 3akoH oTpaxkeHusd cBeta. [1nockoe 3epkaio

3.22 IIpenomiieHue cBeTa. 3aKOH NPETOMIIEHHUS CBETA

3.23 Jlucniepcusi cBeta

3.24 | JIunza. Xoxa nyuyel B nuH3e. DOKyCHOE paccTosiHuE JMH3bl. ONTHYECKas CUiia
JIUH3BI:
D=1/F

23.25 | I'ma3 kak ontuueckas cucrema. OnTuyeckue npuoopbl

3.26 [IpakTryeckue paboThI
N3mepenre onTUYeCKOW CUiibl coOuparomel JUH3bl; (OKYCHOTO PacCTOSTHUS
coOuparoiieid JIMH3bl (IO CBOMCTBY paBEHCTBa pa3MEpOB MpeaMera Hu
n300pakKeHusl, Korja mpeaMeT paciojiokeH B JIBOMHOM (hOKyce), IMmoKazaTess
MPEIOMIICHUS CTEKIIA.
HccnenoBanne CBOMCTBA M300pa)KEHUS, IMOJYYEHHOTO C  IOMOUIBIO
coOuparomiel JTUH3bI; U3MEHEHUS (POKYCHOTO PACCTOSHUS JBYX CIOKEHHBIX
JIMH3; 3aBUCHUMOCTH yTJIa MPEJIOMJICHUS] CBETOBOIO Jiyya OT yIJia MajeHus Ha
rpaHuIile "BO3IyX - CTEKJI0"

3.27 | ®uszuyeckue sBieHus B mnpupone: 3atmeHus Cosnua u JlyHbl, 1BeTa Te,




ONTHYECKHE sIBJIeHUsI B aTMOcdepe (11BeT Heba, pedpakiius, paayra, MUPax)

3.28 TexHuueckue yCTpOMCTBA: OYKH, MEPUCKOIN, (oroanmapar, ONTHYECKHUE

CBETOBO/IbI
4 KBAHTOBBIE ABJIEHUA

4.1 PamnoaktuBHOCTh. Anb(a-, 6eta-, ramma-usnmydenus. Peakium anbda-u Oera-
pacnazaa

4.2 Omneitel Pesepdopna mo paccesnuro anba-yactuu. Ilnanerapnas moaenb
aToma

4.3 CoctaB atomHorO0 siapa. M3otonsl

4.4 [lepuona nosrypacrmiajia aTOMHBIX SIAEP

4.5 SnepHble peakuu. 3aKOHbI COXPAHEHUS 3apsI0BOTO U MACCOBOI'O YHCEI

4.6 dusuyeckue SBICHUS B TMPUPOJE: €CTECTBEHHBIH pagMOaKTUBHBINA (OH,
KOCMHUYECKHE JIy4Yd, PaJMOAaKTHUBHOE W3IyYEHUE MPUPOJHBIX MHHEPAJIOB,
JEUCTBUE PAJIMOAKTUBHBIX M3JIYUCHHUI HA OPraHU3M YeJIOBEKa

4.7 TexHuyeckue ycTpoiucTBa: CHEKTPOCKOI, MHANBUAYaIbHBIN T03UMETP, KaMepa

BI/IJII)COHa, AACPHAA SOHCPIrCTUKaA

Yuebno-memoouuecrkoe obecneuenue oopazosamenvbHozo npoyecca

1. epoimkun .M., UBaroB A.1. «®usuka: 7-i kinacc: 6a30BbIil yPOBEHB: YICOHHK.

2. [Meppimkua .M., UBanoB A.U. «Dusuka: 8- kimacc: 0a30BbIi YPOBEHB: YUSOHUK.

3. Ileppimkun .M., I'ythuk E.M., UBanoB A.M. u npyrue «®Pusmka: 9-ii knacc:
0a30BbIi YPOBEHB: YUEOHUK.




