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1. MOACHUTEJIBHASA 3AIIUCKA

Copep:xaHue MporpaMMbl HalpaBjIeHO Ha POPMHUPOBAHUE €CTECTBEHHOHAYYHOU IPaMOTHOCTH
yUaIluUXcs U OpraHu3aIfio U3y4eHUs (DU3UKHU HA JESTEIIbHOCTHON OCHOBE. B HEll yUUTHIBAIOTCS
BO3MOKHOCTH TipeaMera B peanm3anuu TpeboBannii ®I'OC OOO K miaHupyeMbIM JIHYHOCTHBIM
1 METANpeAMETHBIM pe3ybTaTaM 0OYUCHHs, a TAKKE MEKIPEIMETHBIC CBS3H €CTECTBEHHO
HAyYHBIX Y4EOHBIX MPEJIMETOB Ha YPOBHE OCHOBHOTO 00111er0o 00pa3oBaHMUsl.

Ha 6aze wnentpa «Touka pocrta» obecrieunBaeTcsi peainu3alus 00pa30BaTENbHBIX IMPOrpamMm
€CTECTBEHHOHAYYHOW M TEXHOJOTMYECKON HampaBiIeHHOCTEH, pa3paboTaHHBIX B COOTBETCTBHU C
TpeOOBaHUSMU 3aKOHO/IATENBCTBA B chepe oOpa3oBanust v ¢ yu€ToM pexoMeHanuii deneparbHOTO
ormepatopa yuyeOHoro mpeamera «®Dusmka». OOpas3oBarenbHas MporpamMma  IO3BOJSET
MHTETPUPOBATH peAU3yeMble 31eCh MOAXO/bl, CTPYKTYpPY M COACp>KaHUE MpH OpraHu3aluu
oOyueHuss xuMuM B 8—9 Kiaccax, BBICTPOGHHOM Ha 0a3e J000ro M3 JOCTYHHBIX Yy4eOHO-
Meroandeckux komruiekcoB (YMK).

Hcnonb3oBanue o0opynoBanus 1eHTpa «Touka pocTay Mo3BOJISET CO3aTh YCIOBHUS:

* JUTSl pACIIUPEHUS COACPKAHUS MKOJIBHOTO 00pa3oBaHus MO (PU3HKE;

* JUIsI TIOBBIIICHUS TO3HABATENFHOM aKTUBHOCTH 00YUaIOIUXCSI B €CTECTBEHHOHAYUHOM 0051acTH;

* s pa3BUTHS JIMYHOCTH peOCHKa B Tpolecce oOydeHuss (H3MKEe, €ro CHoCOOHOCTEH,
(GbopMUPOBaHUS U YIOBIETBOPEHUSI COIIUAIEHO 3HAYUMBIX HHTEPECOB U MOTPEOHOCTEH;

*1iisi paboThl C OJAapEHHBIMH IIKOJbHUKAMU, OPTaHU3AIMK MX Pa3BUTHUS B Pa3IUYHBIX O0JACTAX
00pa30BaTeNbHOM, TBOPUECKOM 1EATEIHHOCTH.

[Tpumensis U poBEIe JTA0OPATOPUU HA ypOKaX (PU3UKH, YIAITHECs CMOTYT BBIITOJIHUTH MHOKECTBO
1abopaTopHBIX PabOT U SKCIIEPUMEHTOB IO MPOTrPAMME OCHOBHOM IIKOJIBI.

1.1 OBIIAA XAPAKTEPUCTUKA YYEBHOI'O NIPEJMETA «®U3UKA»

Kypc ¢usuku — cucremMooOpa3yromuil JUisi eCTECTBEHHOHAy4YHBIX YUeOHBIX NpPEIMETOB,
MIOCKOJIbKY (PM3WYECKHE 3aKOHBI JIEKAaT B OCHOBE MPOIIECCOB U SIBICHMM, M3ydaeMbIX XHMHEH,
Ouosiorueil, acTpoHomMHeld U Qu3ndeckoil reorpadueir. dusnka — 3TO NpPEAMET, KOTOPHIA He
TOJIBKO BHOCUT OCHOBHOHM BKJIAJ] B €CTECTBEHHOHAy4YHYI0 KAPTHHY MHUpPA, HO W IPENOCTABIISET
HauOosee scHble 00pa3libl MPUMEHEHHMs HAy4HOTO MeToJia MO3HaHHUA, T.€. Crocoda IMOJy4eHHs
JIOCTOBEPHBIX 3HaHUIl 0 mupe. Haxonen, ¢pusznka — 3T0 mpeaMeT, KOTOPBIA HaApSAAY C JIPYyTUMU
€CTeCTBEHHOHAYYHbIMM  TpeAMETaMH  JOJDKEH JaTh  IIKOJBHUKAM  MpeJCTaBlIeHHEe 00
YBJIEKATEIIBHOCTH HAyYHOTO HCCIENOBAHUS M PAZAOCTH CaMOCTOSTEIBHOTO OTKPBITHS HOBOTO
3HaHUS.

Opna u3 TIaBHBIX 33]a4 PU3NYECKOro 00pa3oBaHus B CTPYKTYpe 00111ero 00pa3oBaHusl COCTOUT
B (OPMHUPOBAHUN E€CTECTBEHHOHAYYHOW I'PaMOTHOCTH M WHTEpeca K HayKe y OCHOBHOH MacChl
o0yyaroImuxcs, KOTOpble B JalbHEWIIeM OyayT 3aHAThl B CaMbIX pPa3HO OOpasHbIX cdepax
ACATCIIBHOCTH. Ho ve Menee BakHOit 3a11aqef/'1 SBJIACTCA BBIABJICHUC U ITOATIOTOBKA TAaJIaHTIIMBBIX
MOJIOJBIX JIOAEH NIl TpOAOJDKeHHs oOpa3oBaHUS U JajibHelIield mpodeccuoHanbHOM
ACATCIBbHOCTHU B o0OJacTu €CTCCTBCHHOHAYYHBIX I/ICCHe)IOBaHI/Iﬁ U CO31aHHMH HOBBIX TEXHOJIOTHI.
CornacHo NPUHATOMY B MEXIYHApOJIHOM COOOIIECTBE ompezeneHHio, «EcrecTBeHHOHay4Has
IPaMOTHOCTh — 3TO CIMOCOOHOCTh YENOBEKa 3aHUMATh aKTHUBHYIO TPAKIAHCKYIO TO3HIIHIO TIO
OOIIIECTBEHHO 3HAYMMBIM BOIIPOCAM, CBS3aHHBIM C €CTECTBEHHBIMHU HayKaMM, U €ro TOTOBHOCTb
HHTCPCCOBATECA CCTCCTBCHHOHAYYHBIMU HJICAMMU. Haquo FpaMOTHBIﬁ YCIIOBEK CTPEMUTCA
y4acTBOBaTh B apryMEHTHUPOBAHHOM OOCYKIACHHU NPOOJIEM, OTHOCAIIMXCS K €CTECTBEHHBIM
HayKaM U TCXHOJIOTHUAM, YTO Tpe6yeT OT HETO CICAYIOIINX KOMIIETEHTHOCTEH :
— HaY4HO OOBSACHSATDH SABICHUA,
— OIIEHUBATh U TIOHUMATh 0COOEHHOCTH HayYHOTO MCCIIeIOBAHMUS,
— HMHTEPNPETHPOBATH JaHHBIE U NCIOJIb30BATh HAYUHBIE JOKA3aTEIbCTBA /IS TOTYUYEHUS
BBIBOJIOB.



N3zyuenne pu3uku crnocoOHO BHECTH pPellaroIInii BKIa B JOPMHUPOBAHNE €CTECTBEHHOHAYYHOM
IPaMOTHOCTH OOYJarOIIIXCsl.

1.2 HEJIX U3YYEHUS YYEBHOI'O TIPEJMETA «®U3UKA»

Lenu n3yyenns HU3MKKU Ha ypOBHE OCHOBHOT'O 00IIero o0pazoBaHus onpesencHsl B Konnenmmn
npenogaBaHus yueOHoro npeamera «dusmnka» B 00pazoBaTeNbHbIX Opranusanusax Poccuiickoit
deneparun, peaau3yoX OCHOBHbBIE 00111e00pa3oBaTeIbHbIe TPOrPaMMBbI, YTBEP)KIEHHOK
pemennem Komnernu MunuctepcTBa npocenieHus: Poccuiickoit denepaiuu, mpoTokos ot 3
nexadps 2019 r. Ne [TK-4BH.

Lenu uzydenust u3uku:

— mpuoOpeTeHrne NHTEepPECca U CTPEMIICHUS 00yUYaIONINXCs K HAYYHOMY U3YYCHHIO TPUPOJIBI,
pa3BUTHE MX UHTEIIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

— pa3BHUTHE MPEACTABICHUI 0 HAYYHOM METOJE MO3HAHUSA U POPMUPOBAHUE HCCIEI0BATEIHCKOTO
OTHOIICHHUS K OKPYXAIOIIUM SIBICHUSM;

— ¢opMHpoBaHHE HAYYHOTO MUPOBO33PEHUSI KaK pe3yJibTaTa U3yYeHHUs] OCHOB CTPOEHHUsI MaTEPUH U
(dbyHIaMEHTAIBHBIX 3aKOHOB (PU3HKHU;

— (dopmupoBaHUEe MPeACTABICHHUHN O posH (PU3UKH /ISl pa3BUTHS IPYTHX €CTCCTBCHHBIX HAYK,
TEXHHUKHU ¥ TEXHOJIOTHUH;

— pa3BUTHUE NPEICTABICHUI

— MpUOOpeTeHne 3HaHUM O AUCKPETHOM CTPOCHUU BEIIECTBA, O MEXaHUYECKHUX, TETIOBBIX,
ANEKTPUICCKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHHSIX;

— MpUOOpEeTeHNnE YMEHUHN ONMUCHIBATh U OOBACHATH (DU3HUECKUE SBICHUS C UCIIOIb30BAaHUEM
MOJYYCHHBIX 3HAHUIA;

— OCBOEHHE METOJIOB PEUICHHsI MPOCTEUIINX PACUETHBIX 33/1a4 C UCTIOIB30BAaHUEM (PHU3UUECKHIX
MO/IeJIel, TBOPUYECKUX M MPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

— pa3BUTHE YMEHUU HAOIIOJaTh MPUPOIHBIC SIBJICHUS U BBIIOTHATH OIBITHI, Ta00PaTOPHbBIE
paboThI U IKCIIEPUMEHTAIBHBIE UCCIICIOBAHUS C UCTIOIB30BaHUEM H3MEPHUTEIHHBIX MPUOOPOB;
— OCBOEHHE MPUEMOB PabOTHI ¢ UHPOpMaIHel GU3NIecKOro coiep KaHus, BKIItoYas
MH(OPMAIIHIO O COBPEMEHHBIX JOCTIKEHUSIX (DU3UKH; aHAIIU3 U KPUTHYECKOE OIEHUBAHUE
uH(pOpMaINH;

— 3HAKOMCTBO €O cepamu mpodecCHOHATBHON AESTENLHOCTH, CBI3aHHBIMU C (DU3UKOHU, U
COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKEHHIX (PU3MUECKOIN HAYKH.

1.3 MECTO YYEBHOI'O NIPEJIMETA «®U3UKA» B YYHEBHOM IIJIAHE

B cootBerctBrn ¢ ®I'OC OOO dusuka sBiIseTcs 0053aTeIbHBIM ITPEAMETOM Ha YPOBHE
OCHOBHOT0 00111er0 00pa3zoBaHus. JlaHHas mporpamMma npeaycMaTpuBaeT u3ydeHue Gpu3nku
Ha 06a30BOM ypoBHE B 00bE€Me 238 4 3a Tpu rofja 00ydeHus 1o 2 4 B HeJleno B 7 U 8 kiaccax
u 1o 3 4 B Heziemo B 9 kiacce.

2. COAEP)KAHME YYEBHOI'O IIPEIMETA

2.17 KJIACC

Paszpnen 1. ®dusuka u e€ poJib B NO3HAHUM OKPYKaKOLIEro Mupa

dusnka — HayKa 0 IpUpoJe, U3ydaeT (pu3nyecKue sBJICHHUS: MEXaHUYeCKUe, TeIUIOBBIE,
ANEKTPUYECKUE, MATHUTHBIE, CBETOBbIE, 3BYKOBBIE.

dusnueckue BeanuuHbl. M3mepenne ¢puzndeckux BennunH. Guznyeckre npudopsl.
[TorpemnocTs M3MepeHnid. MexayHapoiHasi CUCTEMA €IMHULL.
Kak (bI/ISI/IKa " Apyrue eCTeCTBEHHbIE HAYKHW U3YYaAlOT IPpUpPOAY. ECTECTBEHHOHay‘{HbIﬁ MEeTOo/
N03HaHUA: HAabJII0JeHHe, IOCTAaHOBKA HAYYHOI'0 BOIIPOCA, BbIABM)KEHUE MMIIOTE3, IKCIIEPUMEHT 110
NpoBepKe runoTes, 00bsICHeHne HabmogaeMoro sBieHus. Onucanre GU3NYECKUX SIBICHUN €
IIOMOILBIO MOJIEIIEH.
JdemoHcTpauuu
1. MexaHuueckue, TeII0BbIE, JEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SIBJICHUS.
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2. ®usnueckue IpuOOpsI U IPOIEAYPa MPSIMBIX H3MEPEHUN aHATIOTOBBIM M IU(PPOBBIM MTPHOOPOM.
JlaGopaTropHblie padoThI M ONBITHI

1. Onpenenenue eHbI JEIEHUS Kbl U3MEPUTEIBHOTO Tpudopa.

2. 3mepenue pacCTOSHUM.

3. 3mepenne 00bEMa KUIKOCTH U TBEPAOTO TEA.

4. OnpeneneHue pa3MepoB MajibIX TEJl.

5. M3mepenue teMiiepatypbl Ipy NOMOIIH KUIKOCTHOI'O TEPMOMETPA U 1aTYMKA TEMIIEPATYPBHI.

6. [IpoBenenue ucciaenoBaHus MO MPOBEPKE FMIOTE3bI: JaJTbHOCTD MOJIETA MIAPHUKA, TYIIIEHHOTO
TOPU30HTAIILHO, TEM OOJIbIIIE, YeM OOJIbIIIE BHICOTA ITyCKa.

Pa3znea 2. [lepBoHayaibHbIe CBEJeHUNA 0 CTPOEHUHU BellleCTBA

CrpoeHue BemiecTBa: aTOMbl M MOJEKYNbI, UX pa3Mmepbl. OIBITHI, JOKa3bIBAIOIINE
JUCKPETHOE CTpOEHUE BellecTBa. ONBITHI, TOKA3bIBAIOLIUE TUCKPETHOE CTPOEHHUE BEILIECTBA.

JIBumkenne wyactuil BemiecTBa. CBA3b CKOPOCTH JBIJKEHHUS YacTULl C TEMIIepaTypoil.
BbpoynoBckoe nBuxenue, auddys3us. BzaumoneicTBue YaCTHI BEUIECTBA: MNPUTSHKEHHUE U
OTTAJIKUBAHUE.
ArperaTHble COCTOSHUSI BELIECTBA: CTPOCHHE Ta30B, KUAKOCTEH U TBEPABIX (KPUCTAILTUYECKHX)
Ten. B3auMoCBs3b MEXly CBOWCTBAMH BEIIECTB B PA3HBIX arperaTHBIX COCTOSHUSIX M UX aTOMHO
MOJIEKYJISIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTtHbIX COCTOSHUIM BOJbL. B3aMMOCBSI3b MEXITy
CBOMCTBAaMHM BEILIECTB B PA3HBIX arperaTHbIX COCTOSHUAX M UX aTOMHOMOJIEKYJISIPHBIM CTPOCHHUEM.
Oco0eHHOCTH arperaTHbiX COCTOSTHUM BoJIbI. OCOOEHHOCTH arperaTHbIX COCTOSTHUI BOJIBI.
JdeMoHcTpanuu
1. Habmoienue OpOYHOBCKOTO JBUIKECHHS.
2. HaGmonenue nuddy3um.
3. Habnronienue siBieHuid, OOBSCHSIIOMUXCS MPUTSHKEHUEM WIIH OTTAIKUBAHUEM YacTHUIl BEIIECTB.
JlabopaTopHbie padoThl U ONBITHI
1. Ouenka auamerpa atoma METOAOM PsiIOB (¢ ucronb3oBanueM (otorpaduii). 2. OnbITH 10
HAOJIIOACHHUIO TETIOBOTO PACIIUPEHUS Ta30B.
3. OnbITHI MO OOHAPYKEHUIO TEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSKEHUS.

Paznen 3. /IBukeHne U B3auMo/1eiicTBUHA

Mexanunueckoe aBuxkeHue. PaBHoMepHOE U HepaBHOMEpHOE JIBHKeHHE. CKOPOCTb.
Cpennsis CKOPOCTh IPU HEPABHOMEPHOM JIBIDKCHHUH. Pacuér myTu U BpeMeHU JABUKECHUS.
PaBHOMepHOE u HepaBHOMEpHOE ABUKeHnEe. CkopocTh. CpeaHsisi CKOPOCTh P HEPABHOMEPHOM
NBIOKEeHUU. Pacu€T myTu v BpeMeHU JBUKEHUS.
SBnenue uHepuu. 3aKOoH HHEepUUU. B3auMoaeiicTBue Tel Kak MpUYMHAa U3MEHEHUS CKOPOCTH
IBUKEeHMs Ted. Macca kak Mepa nHepTHOCTH Tena. [ImoTHocTs BemecTBa. CBSA3b INIOTHOCTH C KOJIH
4eCTBOM MOJIEKYJI B JMHUIIE 00bEMa BElIeCTBa.
Cuna xak xapakTepucTuKa B3aumosieicTBus Ten. Cuma ynpyroctu u 3akoH ['yka. 3mepenue cuiibl
C TIOMOIIIBIO TUHAMOMETpa. SIBlIeHHe TATOTEeHUs U cuiia TsbkecTu. Cuia TSHKEeCTH Ha APYTUX Iia
Hetax (MC). Bec tena. HeBecomocTs. CiioxeHHe cujl, HalIPaBJICHHBIX MO0 OJHON MPSIMOH.
PaBnonelictBytomas cuii. Cuiia TpeHusi. TpeHue CKoJIbKEeHUs U TpeHue Nokosi. TpeHue B npupoie
u texauke (MC).
JdemMoHcTpanuu
1. HaOmromeHre MeEXaHMYECKOT0 IBIHKEHNS TEIA.
2. VI3aMepeHue CKOpoCTH MPSMOIMHENHOTO IBUKEHHUS.
3. HabnroieHue siBleHUs HHEPLHH.
4. HabnroneHre u3MEeHEHUs! CKOPOCTH MPH B3auMOJICHCTBUU Tell. 5. CpaBHEHHE Macc 10
B3aUMOJICVCTBHIO TET.
6. CiioxeHue cuil, HalpaBJIE€HHBIX 110 OJHOU MPSMOIA.

JlaGopaTopHbie paGoThI U ONBITHI

1. OmpeneneHrie CKOPOCTH PAaBHOMEPHOTO JIBIKEHUS (IIapUKa B KHUAKOCTHU, MOJCIN
ANEKTPUYECKOTO aBTOMOOUJIS U T. 11.).
2. OmnpeneneHne cpeiHel CKOPOCTH CKOJBKEHHs OpyCKa WITH MIapHKa M0 HAKJIOHHOM IIOCKOCTH. 3.
Omnpenenenre MIOTHOCTU TBEPIOTO TeNa.



4. OnbITHL, IEMOHCTPUPYIOIINE 3aBUCUMOCTH pacTshkeHUs (nedopMarin) npy>KUHbI OT
MPUIIOKEHHOW CHJIBI.

5. OneIThI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTD CHJIBI TPEHUS CKOJIBKEHUS OT Beca Tejla U
XapakTepa COIPHUKACAIOIINXCS IIOBEPXHOCTEN.
Pasnen 4. /laBiieHue TBEPABIX TeJl, AKUAKOCTEH U Ta30B

Hasnenue. CriocoObl yMEHbILIECHUS U YBEJIMYEHU AaBiieHUs. J[aBiieHue ra3a. 3aBUCUMOCTh
JaBlIeHUs ra3a oT 00béMa, Temneparypsl. [lepenayua naBnenust TBEPABIMU TEAMU, KUIKOCTSIMUA U
razamu. 3akoH [lackais. [ITneBMaTH4ecKre MalIMHBI. 3aBUCUMOCTD IaBICHUS KUIKOCTH OT
riyounsl. ['unpocrarnyeckuii napagokc. Coodmaromuecs cocyasl. [ uapaBmuueckue MeXaHu3MBbl.
Atmocdepa 3emnu u atMmocdepHoe naBieHue. [IpuunHbl CylecTBOBaHUS BO3AYIIHOM 000JI0UKH
3emuu.
OmnbiT Toppuuennu. M3mepenue atmochepHoro naBieHus. 3aBUCUMOCTb aTMOC(EPHOTO AABICHUS
OT BBICOTHI HaJl ypoBHEM Mopsi. [IprOopsI 11t u3MepeHust arMoc(hepHOTO JTaBICHUSI.

JlelicTBUE KUAKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TeJo. BelTankuparomas (apxumenona)
cwia. 3akoH Apxumena. [lnaBanue ten. Bo3nyxomnnasanue.
JdemoHcTpauuu
1. 3aBUCUMOCTD JaBJICHUS T'a3a OT TEMIIEPATYPBHI.
2. Ilepenaya naBiaeHUS )KUIKOCTBIO U Fa30M.
3. CooOuiaromuecs coCy/bl.
4. I'uapaBiIn4ecKuil mpecc.
5. IIposiBnenue neicTBUs aTMOCHEPHOTO JaBICHHUSL.
6. 3aBUCUMOCTb BBITAJIKUBAIOLIEH CHIIBI OT 00BbEMA NOrPYKEHHON YacTH TeJla U MIIOTHOCTH
AKHUJKOCTH.
7. PaBeHCTBO BBITAJIKUBAIOLIEH CHUJIBI BECY BHITECHEHHON KHUIKOCTH.
8. YcioBue miaBaHus TeI: MJIaBaHUE UM MOTPYKEHUE TeJl B 3aBUCUMOCTH OT COOTHOILIEHUS
IUIOTHOCTEH TeJIa U )KUJKOCTH.
JlabopaTopHbie padoThl U ONBITHI
1. UccnenoBanue 3aBUCUMOCTH Beca Teja B BOJIe OT 00bEMa MOrpyKEHHON B )KUAKOCTh YAaCTH Tela.
2. OmnpeneneHye BHITAIKUBAIOLIEH CUJIbI, IEUCTBYIOLIEH HA TENO, MOTPYKEHHOE B )KUJKOCTb.
3. IIpoBepka HE3aBUCHMOCTH BBITAIKUBAIOLIEH CUIIBL, AEUCTBYIOLIEN HA TEJIO B KHUAKOCTH, OT
Macchl Tena. 4. OnbIThl, 1EMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAJIKUBAIOIIEH CUIIBI, IEHCTBYIOIIEN
Ha TeJO B )KUAKOCTHOT 00bEMA MOTPYKEHHOM B AKHUIKOCTh YaCTH TeJa U OT INIOTHOCTH >KUKOCTH.
5. KoHcTpynpoBaHue apeoMeTpa Wik KOHCTPYMPOBAHUE JIOJKHU U ONIPEEIICHUE €€
IpPy30I0AbEMHOCTH.
Pa3gen 5. Pa6oTa U MOIIHOCTb. JHEPTrUs
Mexanunueckas pabota. MOIIHOCTb.
[IpocTeie MexaHU3MBI: pblyar, 0J0K, HAKJIOHHAs MIIOCKOCTh. [IpaBuiio paBHOBeCHS pblyara.
ITpumeHeHMe paBuiIa paBHOBECHS pblyara K 0J10Ky. «3o00Toe mpaBuiao» Mexanuku. KIT{
MIPOCTBIX MeXaHNU3MOB. IIpocThie MEXaHU3MBI B OBITY U TEXHHUKE.
Mexannueckas sHeprus. Kunernueckas 1 noreHuuanbHas sHeprus. [Ipespaienue oqHoro Buia
MEXaHWYECKON DHEPTUHU B APYroi. 3aKOH COXPAHEHHUs SHEPTUH B MEXAHUKE.
JdemMoHcTpanuu
[Ipumepsl MPOCTHIX MEXAHU3MOB
JlabopaTopHbie padoThl U ONBITHI
1. Onpenenennie pabOThI CHIIBI TPEHUS IPU PABHOMEPHOM ABM)KEHHUH Te€Ja 110 TOPU30HTATbHON
MTOBEPXHOCTH.
2. HccnenoBanue yclIOBUM PaBHOBECHS phlyara.
3. Usmepenue KII/] HakIOHHOI MIIOCKOCTH.
4. 3yuyeHune 3aKOHa COXPAHEHUSI MEXAHUYECKOW SHEPTUH.

8 KJIACC

Pazgen 1. TenioBble ABJIEHUA
Mopenu TBEPOTO, )KUIKOTO M Ta3000pa3HOTO COCTOSHUMN BemecTBa. Kpuctammuyeckue u
amop¢usbie Tena. OObSICHEHHE CBOICTB ra3oB, )KUIKOCTEH U TBEPBIX TEJI HA OCHOBE MOJIOKEHUN
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MOJIEKYJISIPHO-KMHETUUECKOU Teopru. CMaurBaHUE U KaNWUISIpHBIC sBiIeHUs. TermmoBoe
pacIIMpPEHHE U CKATHE.

Temnepatypa. CBsi3b TEMIIEPATYphl CO CKOPOCTBIO TEIUIOBOTO IBUKEHUS YACTHULL.

Buytpennsis sHeprust CriocoObl M3MEHEHUsI BHYTPEHHEH SHepTUu: TeIuionepeadya u COBepIIeHHe
paboTbl. Bussl Temonepeaauu: TeIIONPOBOIHOCTh, KOHBEKIHS, U3TyYCHHUE.

KonuuecTBo TermnoTel. Y aenpHas TEMIOEMKOCTD BELIECTBA. TeMI000MeH U TEMIOBOE PaBHOBECHE.
VYpaBHenue TermoBoro 6ananca. [InaBneHne u oTBepAeBaHUE KPUCTAJUIMYECKUX BELICCTB.

VY nenpHas Terora miaBneHus. [lapoodpazoanue u konaeHcamus. Mcnaperue (MC). Kunenue.
VY nenpHas Temiora napoodpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYpPhl KMUIIEHUS OT aTMOC(hepHOro
naBieHus. BnaxHocTh Bo3ayxa. OHeprus TOIUIMBA. Y I€JIbHAS TEIIOTa CTOPAHMUSL.

[punnuns! padots! TemoBbix apurateneit. KI1/1 reruoBoro apuratens. TemioBsle NBUTATENN U
3amuTa okpyxkatomieit cpeasl (MC). 3akoH coxpaHeHHs U MIPEBPALEHUS SHEPTUU B TEIUIOBBIX
npoueccax (MC).

JdemoHcTpaumuu

1. HaGmoienne OpOYHOBCKOTO JBMYKCHHUS
2. Habmonenne nuddy3un
3. HaGmroieHue siBIeHU CMaYMBaHUS U KaIWILISIPHBIX SIBICHHUH
4. HabnroieHre TerIoBOro paciiupeHust e
5. 3MeHeHue 1aBiieHus ra3a Ipu U3MEeHEeHUN 00bEMa U HarpeBaHuu Win oxjiaxaeHuu 6. [Ipasuna
MU3MEPEHUS TEMIIEPATYPBI
7. Buasl Teronepenadu
8. OxyaxkJieHue Mpyu COBEpIICHUH PabOThI
9. HarpeBanue npu coBepIIeHur padoThl BHEITHUMHU CHIIAMH
10. CpaBHEeHME TEIIOEMKOCTEN Pa3IMYHBIX BELLIECTB
11. HabnroneHve KUMeHHs
12 .HabnroneHue mocTossHCTBA TeMIIepaTyphl MpH miaBieHuu 13. Moenu TernoBbIX JBUraTesei
JlabopaTopHbie padoThl U ONBITHI

1. OnbITHI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJICKYJISIPHOTO MPUTSKEHUS

2. OnbITHI IO BBIPALTMBAHUIO KPUCTAJIOB TOBAPEHHOM COMM MM caxapa

3. OnbITHI IO HAOMIOIEHHUIO TEIUIOBOTO PACHIMPEHUS Fa30B, )KUIKOCTEH 1 TBEPIBIX T

4. OmpeneneHue NaBJICHUs BO3ayXa B OAJTOHE IIMPULIA

5. OnbITHI, JEMOHCTPUPYIOIIME 3aBUCUMOCTb JIaBJICHHUs BO3/yXa OT ero o0béMa u
HarpeBaHus WM OXJIAXKIEHUS

6. [IpoBepka rumoTe3bl TMHEHHONW 3aBUCUMOCTH JUTHHBI CTOJIOUKA KUIKOCTH B
TEPMOMETPHUUECKOI TpyOKe OT TeMIepaTypbl

7. HaGmroieHue n3MeHeH!sl BHYTpEeHHEN SHEpPruy Teja B pe3ysbTare Terulonepeaayu u
paboTHI BHEUTHUX CHII

8. MccnenoBanue siBIeHUS TEIUIOOOMEHA IPU CMELIMBAHUN XOJIOJHOM U Topsiueld BOJIbI

9. Onpenenenye KOJIMUECTBA TEIIOTHI, IOJTYYEHHOTO BOJIOH MpU TEINIOOOMEHE ¢ HarpeThIM
METaJUIMYE€CKUM TUIUHAPOM

10. Onpenenenne yneabHON TEMIOEMKOCTH BEIIECTBA

11. UccnenoBanue nmpouecca UCTIapeHust

12. Onpenenenne OTHOCUTEILHON BIAXKHOCTH BO3/1yXa

13. Onpenenenue yaeabHON TEMJIOTHI IUIABICHUS JIbJ1a
Paznen 2. DiiekTpuyeckrue 1 MAarHMTHbIE SIBJICHUS

OnexTpuszanus Tei. J[Ba poga aJIeKTpUUECKUX 3apsioB. B3anMoeiicTBre 3apsKeHHBIX TEII.
3axoH KysoHa (3aBUCHMOCTD CHJIBI B3AUMOAECHCTBUSI 3apsyKEHHBIX TEJ OT BEJIMUMHBI 3apsI0B U
PACCTOSTHUSL MEXKYy TeJIaMu).

DnexTpuueckoe nojie. Hanpsok€HHOCTD 31exTpuyeckoro nosst. [IpuHnun cynepno3unuu
AJIEKTPUUYECKUX TOJIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenu snekrprueckux 3aps10B. DIEMEHTAPHBIN dJeKTpuYecKkuii 3apsia. CtpoeHune
aTtoMa. IIpoBOTHUKY U JUBIEKTPUKU. 3aKOH COXPAaHEHUS JIEKTPUUECKOrO 3apsja.



DNEKTPUUECKU TOK. Y CIOBHSA CYILIECTBOBAHMS 3JIEKTPUUECKOr0 TOKa. VICTOUHMKH ITOCTOSIHHOTO
TOKa. JIefiCTBUS SJEKTPUIECKOTO TOKA (TETUIOBOE, XUMHYECKOE, MarHUTHOE). DJIEKTPUUYECKUM
TOK B JKUJIKOCTSX U Ta3ax.

DnekTpuyeckas uenb. Cuiia Toka. IneKTpudeckoe HanpsbkeHue. ConpoTUBICHHE TPOBOIHUKA.
VY aenpHOE conpoTUBiIEHKE BellecTBa. 3akoH OMa Juid ydactka nenu. [locnenoBartensHoe U
MapajuieJIbHOE COEIMHEHUE TPOBOIHUKOB.

PaboTa 1 MOITHOCTH EKTPUUECKOro ToKa. 3akoH J[xoyns— JleHma. DnekTpuieckue nenu
U IOTpEOUTENH IEKTPUUYECKOM SHepruun B ObITy. KopoTkoe 3ambikaHue.

[TocrossHHBIE MarHUThHl. B3auMOAENHCTBUE NMOCTOSHHBIX MarHuTOB. MAarHUTHOE MOJIE.
MarnuTHOe noje 3eMiu U ero 3HaueHue JUIs )KU3HU Ha 3emuie. OnbIT Dpcteaa. MarHutHoe nose
3JIEKTPUYECKOr0 TOKa. I I[puMeHeHne 3NeKTPOMAarHuTOB B TEXHUKE. J[€MICTBHE MAarHUTHOIO I10JIs1 HA
IIPOBOJIHUK C TOKOM.

DNEeKTpOABUTATEIb IOCTOSIHHOTO TOKa. Vcrosib30BaHuE 3JIEKTPOABUTATENICH B TEXHUYECKHUX
YCTPOWCTBAaX U Ha TPAHCIIOPTE.

OnsiTel @apanes. SBneHue 3neKTpoMarHuTHON UHAyKuu. [IpaBuno Jlenna.
OnektporenepaTop. CriocoObl MOTYYEHHS SIEKTPUUECKON SHEPIUU. DIESKTPOCTAHIINY Ha
BO300HOBJISIEMBIX UCTOYHUKAX YHEPTHUH.

JdeMoHcTpamun

1. DOnexrtpusanus Ten

2. JIBa poja 3JIEKTPUYECKHUX 3apsi0B U B3aUMOJCICTBUE 3aPSIKEHHBIX Tell

3. VYcrpolicTBO U IEHCTBUE 3JIEKTPOCKOIA

4. DnekTpocTaTU4ecKas UHIYKLHUS

5. 3aKOoH COXpaHEHUs AIEKTPUUECKUX 3apSAI0B

6. IIpOBOJHUKM U IUAIEKTPUKU

7. MonenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUYECKOTO OIS

8. VCcTOYHMKM MOCTOSTHHOTO TOKa

9. JleficTBUS 3JIEKTPUUECKOIO TOKA

10. DnexTpuuecKuid TOK B )KUIKOCTH

11. I'a30BBIi1 pa3psin

12. 3mepeHne Cuilbl TOKa aMIepMeETPOM

13. VI3MepeHue aIeKTpUIecKoro HampspKeHUs BOJIBTMETPOM

14. PeocTaT 1 Mara3suH CONpOTUBIICHUN

15. B3aumopaencTBrue NOCTOSSHHBIX MarHUTOB

16. MoaenupoBaHue HEBO3MOKHOCTH Pa3AeJICHUs MOJOCOB MarHuTa

17. MonenupoBaHrEe MarHUTHBIX TOJIEN MOCTOSIHHBIX MarHUTOB

18. OmsIT Opcrena

19. MaruuTHOE 1oJIe TOKA. DJIEKTPOMArHut

20. leficTBE€ MarHUTHOTO TOJII HA MPOBOJHUK C TOKOM

21 DnexTpoaBUrarenab NOCTOSIHHOTO TOKa

22. UccnepoBaHue sIBIEHUS 31€KTPOMarHUTHOW MHIYKIIUU

23. Oneitel apanes

24. 3aBUCHMOCTD HaIlpaBJICHUSI MHAYKIIMOHHOTO TOKa OT YCJIOBHUM €ro BO3HUKHOBEHHUS 25.
DJIEKTPOT€HEPATOP MOCTOSHHOTO TOKA

JlabopaTopHbie padoThl U ONBITHI

OMNBITHI 110 HAOJTIOACHUIO AIEKTPHU3ALNMN TET HHAYKIIMEH U PY COMPUKOCHOBECHUH
UccnenoBanue AecTBUS AIEKTPUUECKOTO MOJISI Ha TPOBOJIHUKHU U AUDIIEKTPUKHI
COopka u mpoBepKa pabOThI ANEKTPUIECKOH IETTH TTOCTOSTHHOTO TOKa

W3mepenue u peryaupoBaHue CUIIbl TOKa

N3mepenne u peryaupoBaHue HAMPSDKCHUS

6. HccnenoBanue 3aBUCUMOCTU CUJIBI TOKA, UYILIETO YEPE3 PE3UCTOP, OT COMPOTUBIIECHUS
pe3ncTopa 1 HaNpsKEHUs Ha PE3UCTOPE

7. OnbIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb JIEKTPUUECKOTO COMMPOTUBIICHUS IPOBOJHUKA OT €r0
JUIMHBI, TUIOIIAIU TOTIEPEYHOr0 CEYEHHs U MaTepraia
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8. IIpoBepka mpaBuiia CJI0KEHUS HANPSHKEHUM MPU MOCIIEI0BATEILHOM COSIMHEHUH JIBYX
pE3UCTOPOB

9. TlpoBepka nmpaBuiia JiJisi CUJIbI TOKA MPU NapajIeIbHOM COEAMHEHUN PE3UCTOPOB

10. Onpenenenne padOTHI JIEKTPUUECKOTO TOKA, HAYIIETO Yepe3 PE3UCTOP

11. Onpenenenue MOLTHOCTHU JIEKTPUUYECKOTO TOKA, BBIIEIIIEMOI HAa PE3UCTOpE

12. NccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UYILETO YEPE3 JIaMIIOUKY, OT HAPsHKEHUS Ha HEl
13. Onpenenenne KII/ narpesarens

14. NccnenoBanre MarHUTHOTO B3aUMOJEHCTBUS TOCTOSIHHBIX MarHUTOB

15. 3y4yenne MarHuTHOTO MOJISt TIOCTOSIHHBIX MArHUTOB MPH UX 00BEIMHEHNUHN U pa3AeiIeHUN

16. MccrnenoBanue neiCTBUA SJIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY

17. OmBITBI, IEMOHCTPUPYIOLIME 3aBUCUMOCTb CUJIbl B3aUMO/IEMCTBUS KaTYIIKH C TOKOM U MarHuTa
OT CHJIbl TOKA U HAaIIPaBJIEHHUsI TOKA B KaTyLIKe

18. U3y4yeHue eliCTBHUSI MarHUTHOTO NOJI HA IPOBOJHUK C TOKOM

19. KonctpyupoBanue u usydeHue pabOThl JIEKTPOJBUTATENs

20. U3mepenune KIIJ] anekTpoaBUraTesibHON yCTaHOBKU

21. OnbITHI 10 UCCIETOBAHUIO SIBJICHUS 3JIEKTPOMAarHUTHOW NHAYKIWU: UCCIEA0BAaHUE U3MEHEHUI
3HAYEHUS U HAIlPaBJICHUs WHIYKIIMOHHOTO TOKA.

9 KJIACC

Pa3nes 1. Mexannveckue siBJIeHUs!

Mexanunueckoe aBuxeHue. MarepuanpHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTh
MEXaHUYECKOro JBMKEHUsA. PaBHOMEpHOE psiMOJIMHEHOE NBH)KeHHE. HepaBHOMEpHOE
npsAMOJIMHEHOE JBUKeHUE. CpellHsAsl U MTHOBEHHAsl CKOPOCTh TeJla TP HEPABHOMEPHOM
JBUKECHUM.

Yckopenue. PaBHoyckopeHHOe npsMonnHerHoe nqernxeHne. CBoOoanoe najnenue. OnbIThl
lanunes. PaBHOMepHOE nBUXKEHUE 110 OKPYXKHOCTH. [lepuos u yactota oOparieHus. Jluneitnas u
yriaoBasi CKOpocTH. LIeHTpoCTpeMHUTENIbHOE YCKOPEHHE.

IIepssbiii 3axk0oH Herotona. Bropoit 3akon Herotona. Tperuii 3akon Herotona. [Ipunimn
CYINEPIIO3HULIVH CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHust: cujia TpeHUsI CKOJIBKEHHUS, CHIIa TPEHUS
IIOKOs1, APYTUE BUABI TPCHUS.

Cuna TsKeCTH M 3aKOH BCEMUPHOTO TATOTEHUs. Y CKOpEeHHE CBOOOIHOTO Ma/IeHUSI.
JBmxenue mianet Bokpyr Connna (MC). IlepBast kocmuueckas ckopocts. HeBecoMocTs n
MIEpPErpy3KH.

PaBHOBecue marepuanbHOi Touku. AGComoTHO TBEPAOE Teno. PaBHOBecHe TBEPIOTO Tena ¢
3aKpEIUIEHHON OChIO BpameHuss. MOMeHT cuiibl. LIeHTp TshkecTH.

Nmnynec Tena. 3mMenenne nmnynsca. MMnynsc cuiibl. 3aKOH COXpaHEHHS] UMITYJIbCA.
PeaktuBnoe aemxenue (MC).

Mexanunueckast paboTa 1 MOIIHOCTb. PaboTa cuit TsDKeCTH, ypyrocTH, TpeHust CBs3b SHEpIUu U
pabotsl [loTeHnnanpHas 3Heprus Tena, MOJAHATOTO HaJl IOBEPXHOCTHIO 3eMiu. [loTeHInanpHas
SHEprus CKaTou

npyxxunbl. Kunetnueckas sueprusi. TeopeMa 0 KWHETUYECKON SHEPTUU. 3aKOH COXpPaHEHUs
MEXaHWYECKON YHEPTUN.
JdemoHcTpanuu
1. HaGmronenne MexaHUYECKOTO ABMKEHUS TeJla OTHOCUTEIHHO Pa3HBIX TEJI OTCUYETA
2. CpaBHeHUE NIyTEeH U TPACKTOPHI ABMKEHHS OJTHOTO U TOTO K€ TeJla OTHOCUTEIBHO Pa3HbIX Tell
OTCUéTa
3. H3mepeHne cKOpOCTH U YCKOPEHUS MPSIMOIUHEHHOTO ABUKEHUS
4. UccnenoBanue NpPHU3HAKOB PAaBHOYCKOPEHHOI'O JBUKEHUS
5. HabmroneHue MBUKEHUS Tela M0 OKPYKHOCTH
6. HaGmroenne MexaHWIeCKUX SIBICHUH, IPOUCXOIAMINX B cucTeMe oTcuéra «Tenexkay mpu eé
PaBHOMEPHOM U YCKOPEHHOM JIBYKEHUH OTHOCUTENIFHO KaOMHETa (PU3UKU
7. 3aBUCUMOCTb YCKOPEHUS T€Jla OT MACChl T€Ja U JECHCTBYIONIEH Ha HETO CHUJIbI
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8. HabmioneHue paBeHCTBA CHII IPU B3aUMOJICHCTBUU TeT
9. M3meHeHue Beca Tena Ipu YCKOPEHHOM JBHXKEHUU
10.ITepenava nmnynbca Ipyu B3aUMOJEHCTBUM TET
11.ITpeoGpazoBanus JHEPTUHU TIPH B3AUMOJICHCTBUH TEIT
12.CoxpaHeHue UMITyJibca IIPU HEYIIPYTOM B3aUMOIEHCTBUN
13.CoxpaHeHue uMITyJibca IMpy adCOJOTHO YIIPYTOM B3aUMOJCHCTBUH
14.HaGntoenue peakTUBHOTO JIBHXKCHUS
15.CoxpaneHue MEXaHMYECKOW SHEPTUU TIPH CBOOOHOM IaJIeHUN
16. CoxpaHeHre MEXaHUUECKON 3HEPTUU ITPU IBUKEHUU Te€Ja M0 1EHCTBUEM NIPYKUHBI
JlaGopaTopHbIe paGOThI U ONBITHI

1. KoncTtpynpoBaHue TpakTa AJisi pa3roHa U JalbHEUIIEro paBHOMEPHOIO ABUKECHHUS IapUKa UITU
TEJEKKHU
2. Omnpenenenue cpeHel CKOPOCTH CKOJIbKEHUS OpyCcKa WK JBUKEHUS IIapUKa 10 HAKJIOHHOM
IJIOCKOCTH
3. Omnpenenenue yCKOpeHUs Tella NPy PAaBHOYCKOPEHHOM JIBUKEHUU 1O HAKJIOHHOM III0OCKOCTH
4. HccnenoBaHue 3aBUCUMOCTH IIyTH OT BPEMEHU IIPU PaBHOYCKOPEHHOM JBMKEHUU 0€3
HaYalbHOM CKOPOCTH
5. IlpoBepka rumoTe3sl: €Cau IPU PABHOYCKOPEHHOM JIBIJKEHHMH 0€3 HauaJbHOM CKOPOCTH MYTH
OTHOCSITCS KaK Psiji HEYETHBIX YHCEIl, TO COOTBETCTBYIOIINE MTPOMEXYTKHA BPEMEHH OJAMHAKOBBI
6. HccnenoBanue 3aBUCUMOCTH CHUJIbI TPEHUSI CKOJIbKEHUSI OT CUJIbI HOPMAJILHOTO JIaBJICHUS
7. Omnpenenenne K03QGUIUEHTA TPEHUS CKOJIBKEHUS
8. Omnpenenenue xECTKOCTH MPYKUHBI
9. Omnpenenenne pabOThI CUIIBI TPEHHSI IPH PABHOMEPHOM JIBH)KEHUU Tella IO TOPU30HTAIBEHOM
MIOBEPXHOCTU
10.0npenenenrie pabOThl CHIBI YIPYTrOCTH MPU MOABEME TPy3a C UCIOIH30BAHUEM
HEMOJIBUYKHOTO U MOJIBIYKHOTO OJIOKOB
11.M3yuenune 3aK0Ha COXpaHEHUS YHEPTUN
Pa3pen 2. Mexann4yeckue KoJe0aHUA ¥ BOJHBI
KonebarenbHoe nBrkenne. OCHOBHbIE XapaKTEPUCTUKU KOJeOaHUIl: Tepro/l, 4acToTa, aMIUIUTY/ 1a.
MaremaTHueckuil 1 Npy>KUHHBIA MasTHUKU. [IpeBpalienne sHepruu npu KosuedareabHOM
JIBUKECHHH.
3aryxatomue konebanus. BeiHyxeHHble koneOanus. Pesonanc. Mexanuyeckue BosHbl. CBOMCTBa
MeXaHUUYeCKUX BOJIH. [Ipo oyibHbIE U MonepevHble BOJIHBL. JlJTMHA BOJIHBI U CKOPOCTH €€
pacripocTpaHeHHs. MexaHuuecKkre BOJIHBI B TBEPJOM Tene, ceiicmuyeckue BosiHbl (MC).
3Byk. [')poMKOCTb 3ByKa M BeIcOTa TOHA. OTpakeHue 3Byka. IHQpa3ByK U ylnbTpa3ByK.
JdemoHcTpanuu
1. Habmoienue xosiebaHuii Te noj JeHCTBUEM CUJIBI TSXKECTH U CHIIbI yrpyroctH 2. Habmonenue
KoJieOaHUH TPy3a Ha HUTH U Ha MPYKUHE
3. HabGmroieHue BBIHYKJIEHHBIX KOoJie0aHUIl U pe30HaHca
. PactipocTpaneHue mpooIbHBIX U MONEPEYHBIX BOJIH (Ha MOJEIIN)
. Habmoienue 3aBUCMMOCTH BBICOTHI 3BYyKa OT 4aCTOTHI
. AKyCTHUYECKHI PE30HAHC

JlaGopaTopHbie paGoThI U ONBITHI
. Onpezenenne 4acTOTHI U MepHoJia KoleOaHUH MaTeMaTHYECKOTo MasiTHUKA
. Onpenienenue 4acToThl U IEproAa KojaeOaHui Npy>KMHHOTO MasiTHUKA
. UccnenoBanye 3aBUCUMOCTH IEpHO/1a KOJICOAHUH MOIBEICHHOTO K HUTH IPpy3a OT JJIMHBI HUTH
. UccrnenoBanue 3aBUCMMOCTH TIepro/ia KojaeOaHui MPYyKUHHOTO MasiTHUKA OT Macchl rpy3a
. IlpoBepka HE3aBUCUMOCTH NeproJia KoJeOaHuil rpy3a, MOBEIIEHHOT0 K HUTH, OT Macchl rpysa 6.
OnbIThI, JEMOHCTPHUPYIOIIME 3aBUCUMOCTh IIepro/ia KoieOaHui NpyKMHHOTO MasiTHUKA OT Macchl
Ipy3a 1 )KECTKOCTH MPYKUHBI
7. U3mepenune ycKopeHust CBOOOHOTO MaIeHUS
Pa3nes 3. DjieKTpOMarHuTHOE 10JIe U 3JIEKTPOMATrHUTHBIE BOJIH
DJIEKTPOMArHuTHOE ToJIe. DJIEKTPOMAarHuTHhIE BOIHBI. CBOMCTBA AlEKTpOMarHuTHbIX BOJH [lIkana
AJIEKTPOMAarHUTHBIX BOJIH. Vcoab30BaHNE 3JIEKTPOMAarHUTHBIX BOJIH JUIsl COTOBOM CBSI3H.

N D A~

N B~ WK =
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DnexTpoMarHuTHas npuposa ceta. CKopocTh cBeTa. BoJIHOBbIE CBOMCTBA CBETA.
JdemoHcTpauuu

1. CBolicTBa 3JIE€KTPOMArHUTHBIX BOJIH

2. BoyiHOBBIE CBOICTBA CBETA

JlabopaTopHbie padoThl U ONBITHI

1. 3y4yeHue cBOICTB 3J1€KTPOMAarHUTHBIX BOJH C TOMOIIbI0 MOOMIBHOTO TesedoHa

Pasaeu 4. CBeTOBbIE SIBJICHUS

JlyueBas monens cBera. Mctounuku ceeta. [IpsmonuHeiiHOe pacpoCTpaHEHUE CBETA. 3aTMEHUS
Comnua u JIynel. Otpaxenue cseta. [Lnockoe 3epkano. 3akOH OTpaKEHHs CBETA.
[Ipenomiienue cBeta. 3aKOH npenoMieHus cBeta. [loHoe BHYyTpeHHEE OTpakeHUE CBETA.
Hcnonbs30BaHue MOIHOTO BHYTPEHHETO OTPAXKEHHS B OITHYECKUX CBETOBOJIAX.

Jlunza. Xox mydeit B iua3e. Ontudeckas cucreMa goroamnmnapara, MuKpockorna u reneckona (MC).
I'na3 xak ontuueckas cucrema. biM3opykocTh U JalbHO30PKOCTb.

Paznoxenue 6enoro csera B criekTp. OnbiTel HptoToHa. Cllo)kKeHUE CIIEKTPaIbHBIX [IBETOB.
Jucnepcus caera.

JdeMoHcTpauuu

1. IIpssMonuHEHOE paclpOCTPAHEHUE CBETA.

OtpaxkeHue cBera.

[Tomyuenue n300pakeHUii B IIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

[Ipenomiienue ceera.

OnTruyeckuii CBETOBO/I.

Xoa ny4eil B cobuparolei JInH3e.

Xop J1ydeil B paccenBarolel JIMH3E.

[Tonydyenne n3o0paxeHuii ¢ HOMOIIbIO JIUH3.

[Mpunnun nefictBus ¢oroarnmapara, MUKPOCKOIA U TEJIECKOTIA.

10.Mozenp riaza.

11.Pa3nosxxenue 6enoro cBeTa B CIEKTP.

12.ITomyuenue 6enoro cBeTa Mpu CIOKEHUH CBETa Pa3HBIX I[BETOB.

JlabopaTopHbie padoThl U ONBITHI

1. MccnenoBanue 3aBUCMMOCTH yIJIa OTPAXKEHMsI CBETOBOTO JIyda OT yrja MaJeHusl.

2. N3y4yeHue xapakTepuCTHK N300pakeHUsI [TPeIMETa B INIOCKOM 3€pKaJle.

3. UccrnenoBanue 3aBUCMMOCTH YIJIa IPEIOMIIEHUS] CBETOBOIO JIy4a OT YIJIa NIAJCHHsI Ha TPaHULE
«BO3JyX—CTEKJIIOM.

4. ITony4yeHne n300pakeHUH ¢ TOMOIIIBbIO COOMPAIOLIEH JTHMH3BI

5. Onpenenennie GOKYCHOTO PACCTOSHUS U ONTUYECKON CHIIBI COOMpAIOIIEH JTUH3HI.

6. OnBITHI MO Pa3IOKEHUIO OEIOro CBETa B CHEKTP.

7. OnBITHI IO BOCTIPUSATHUIO I[BETA MPEAMETOB IIPU UX HAOIIOACHNUN Yepe3 BETOBbIE (DUIIBTPHI.
Pasznea 5. KBanTtoBble siBJIeHUS

OnsiTel Pe3epdopaa u miianerapHas Mmozens atoMa. Mozens atoma bopa. Ucnyckanue u
MIOTJIOLIEHUE cBeTa aTOMOM. KBaHThI. JInHEHUaThIe CIIEKTPBI.

PannoaktuBHOCTH. Anb(a, 6eTa u rammaunsnydenus. CTpoeHre aToMHOTO siapa. HykmonHas
MOJIENb aTOMHOTO siipa. M30Tomsl.
PanuoaxTtuBHbIe peBparienus. [lepuos monypacnaga aTOMHBIX SAEp.

SnepHsble peaky. 3aKOHbI COXPAHEHUS 3apsAJ0BOI0 U MAaCCOBOTO YUCE. DHEPIUS CBSI3U
aTOMHBIX sifep. CBsi3b Macchl ¥ d3Hepruu. Peakuuu cuHTesa u aeneHus aaep. cTouHuKy sHepruu
Connua un 38€31 (MC). SnepHas oHepretuka. JlecTBUS paAMOAKTUBHBIX U3JIy4CHUHN Ha
*uBble opranu3msl (MC).

JdemMoHcTpanuu

1. CrnexTpbl U3y4eHUS U MOTJIOMICHHUS.

2. CHexTpbl pa3In4HbIX ra3os.

3. CrekTp Bogopoa.

4. HaGmroenue TpekoB B Kamepe BunbcoHna.

5. Pabota cuéTtunka HOHU3UPYIOIHUX U3ITYICHHM.

6. Perucrpanus u3inydeHus IpUPOAHBIX MUHEPAJIOB U NMPOJIYK TOB.

LNk WD
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JlabopaTopHbie padoThl U ONBITHI
1. HabGmroieHre CIIONIHBIX M IMHEHYAThIX CIIEKTPOB U3ITyUCHHUSI.
2. UccnenoBaHue TPEKOB: U3MEPEHHE YHEPIUU YaCTHIIBI 10 TOP MO3HOMY IyTH (110 hoTorpadusim).
3. U3mepenue pagnoakTuBHOTO oHA.
IToBTOpHTE/IBLHO-0000 IO MOLYIb
[ToBTOpUTENBEHO-00001IAIOIINUK MOTYIb TPEITHA3HAYEH VISl CHCTEMAaTU3aluU U 0000IeHHS
IIPEIMETHOTrO COIEPKAHMSI U OIIBITA I€ATEIbHOCTH, IPUOOPETEHHOTO IIPU U3YUYEHUHU BCETrO Kypca
¢bu3uKy, a TakKe 1715 TOAroToBKU K OCHOBHOMY rOCYAapCTBEHHOMY 3K3aMEHY 10 GU3HKE [
00yJaromuxcs, BEIOPABIINX 3TOT Y4EOHBIH MpeaMeT.
[Ipu u3yyeHnn JaHHOTO MOAYJISI PEATU3YIOTCA U CUCTEMATU3UPYIOTCS BUBI ACSITEIbHOCTH, Ha
OCHOBE KOTOPBIX 00eCIIeunBaeTCsl JOCTHKEHHE IPEMETHBIX i METAPEIMETHBIX TUIAHUPYEMBIX pe
3yJIbTaTOB 00yueHus, GOPMUPYETCSI €CTECTBEHHO-HAy4YHasi TPaMOTHOCTh: OCBOGHUE HAYUYHBIX
METOOB UCCIIeI0OBaHUS SBJICHUN IPUPOABI M TEXHUKHU, OBJIAJICHIE YMEHUSMHU OOBACHITD
busnyeckue SBICHUS, IPUMEHsIS TOTYYeHHbIE 3HAHUS, PEIIaTh 3a/1a4M, B TOM YHCIIe KaYeCTBEHHbIE
U DKCIEPUMEHTAJIbHBIE.

[IpuHIMIHATBEHO AESTEILHOCTHBIN XapakTep JAaHHOIO pa3zelia peaqu3yercs 3a CYET Toro,
YTO y4allluecs BHIIOJIHSIOT 3aJJaHusl, B KOTOPhIX UM MpPEeJ1aracTcs:
— Ha OCHOBE TOJYyYEHHBIX 3HAHUI pacro3HaBaTh U HAYYHO OOBACHITH (PU3UUECKUE SIBIICHUS B
OKpY>KaroIllel IpUPO/I€ U IOBCETHEBHOM KU3HH;
— HCIIOJIb30BaTh HAyYHBIE METO/IbI UCCIIEI0BAaHUS (U3UUYECKUX SIBJICHUIA, B TOM YHCIIE IS
IIPOBEPKHU TMIIOTE3 U MOIYUEHUSI TEOPETUUECKUX BBIBOJIOB;
— 0OBACHATH HAyYHbIE OCHOBBI HAU0OJIee BAXKHBIX IOCTHXKEHUI COBPEMEHHBIX TEXHOJOTHUH,
HanpuMep, NPaKTUYECKOT0 UCII0JIb30BAHUS Pa3IMYHbIX UCTOYHUKOB 3HEPTUU HA OCHOBE 3aKOHA
IIpe-BpallleHUs U COXPAHEHUS BCEX U3BECTHBIX BUAOB SHEPTHUH.
Kaxxnas u3 Tem JaHHOTO pa3jielia BKIIOYaeT dKCIEPUMEHTAIbHOE HCCiIel0BaHne 0000LIat0IIero
xapakrtepa. Pa3ien 3aBepiaercs mpoBeACHUEM JUArHOCTHUECKOM 1 OIEHOYHOU paboThI 3a Kype OC
HOBHOM IIKOJIBI.
3. IVIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIbTATDBI
Nzyuenune yueOHorO nipeameta «Pu3rKa» Ha YpOBHE OCHOBHOT'O OOIIET0 00pa30BaHMs TOHKHO
o0ecneunBaTh JOCTHKEHHUE CIAEAYIONINX JTUYHOCTHBIX, METAIPEIMETHBIX U MTPEIMETHBIX
o0pa30BaTeIbHBIX PE3YIbTATOB.
JIMUHOCTHBIE PE3YJIBTATHBI
Ilampuomuueckoe 6ocnumanue:
— TNposiBJIEHUE HHTEepeca K UCTOPHUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOHN GU3NUECKOH HAyKH;
— LIeHHOCTHOE OTHOIIEHHE K JOCTH)XXKEHUAM POCCUMCKUX YIEHBIX QU3UKOB.
I'pasicoanckoe u 0yxoeHo-npagcmeennoe 6ocnumanue:
— TOTOBHOCTH K aKTUBHOMY YYaCTHIO B 00CYKJI€HUU OOIIECTBEHHO-3HAYMMBIX 1 STHYECKHUX
po0JieM, CBA3aHHBIX C IPAKTHUECKUM IPUMEHEHNEM JOCTHKEHUN PU3UKH;
— OCO3HAaHME BAKHOCTH MOPAIbHO-ITHYECKUX MPUHLHUIIOB B I€ATEIbHOCTH YYEHOTO.
Ocmemuueckoe eocnumanue:
— BOCIIPHUSTHE CTETHUECKUX KaueCTB (PM3NUECKOI HayKH: €€ rapMOHUYHOTO IMOCTPOSHMUS,
CTPOTOCTH, TOUHOCTH, JTAKOHUYHOCTH.
Ilennocmu nayunozo nosnanus:
— OCO3HaHME LIEHHOCTH (PM3MUECKO HayKH KaK MOIIHOIO HHCTPYMEHTA MO3HAHUS MUPa, OCHOBBI
Pa3BUTHS TEXHOJIOTUI, BAXKHENILIEH COCTABIISIIOLIEN KYJIbTYPBI;
— pa3BUTHE HAYYHOH JIF0O03HATEIBHOCTH, UHTEPECA K UCCIIEI0BATENbCKON JESTEIIbHOCTH.
Dopmuposanue Kyabmypol 300p06ba U IMOUUOHATLHO20 D1AZONONYYUUA:
— OCO3HaHME LIEHHOCTH 0€30MacHOT0 00pa3a JKU3HU B COBPEMEHHOM TEXHOJIOTUYECKOM MHUPE,
BaXHOCTH MPaBUJ 0€30MacCHOr0 TOBEJICHHS HA TPAHCIIOPTE, Ha JOPOrax, ¢ AIEKTPHUUECKUM U
TEIJIOBBIM 00OPY/IOBAaHUEM B JIOMAIIIHUX YCIOBHUSX;
— c(hopMHPOBAaHHOCTH HaBbIKa pedICKCUH, MPU3HAHNE CBOETO MpaBa Ha OMIHOKY M TAKOTO ke
IpaBa y Ipyroro yejoBeKa.
Tpyooeoe socnumanue:
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— aKTUBHOE y4acTH€ B PEUICHUU MIPAKTUUYECKUX 3a]a4 (B paMKaX CEMbH, IIKOJIbI, TOpoa, Kpasi)
TEXHOJIOTUYECKON U COLMAIbHON HApPaBICHHOCTH, TPEOYIOUIUX B TOM YUCIE U (PU3HUECKUX 3HA
HUM;

— HHTEepec K MPaKTHUYEeCKOMY H3Y4YEHHIO Mpodeccuil, CBSI3aHHBIX C PUIUKOM.

IJKonozuueckoe eocnumanue:

— OpHEHTalus Ha MpUMEHEeHHe (PU3NUEeCKUX 3HAHUHN AT pelIeHHs 3a1a4 B 00J1acTH OKpYKarolen
Cpelibl, INIAHUPOBAHUS MOCTYNKOB U OIIEHKH UX BO3MOXHBIX MOCJIEICTBHUM JIJIsl OKPYXKaIOIIEn
Cpelbl;

— OCO3HaHHE TJI00ATBHOTO XapaKTepa IKOJIOTHYECKUX MPOOJIEM U MyTel UX PEIICHUs.
Aoanmayusa 00yuarouiezoca K U3MEeHAIUWUMCA YC108UAM COUUATbHOU U RPUPOOHOIL CPedbl:
— MOTPeOHOCTH BO B3aUMOJICHCTBUY TPU BHITIOJHEHUH UCCIICIOBAHUHN U MMPOCKTOB (DU3MUECKOMN
HAIPaBJIEHHOCTH, OTKPBITOCTH OIBITY M 3HAHUSM JIPYTHX;

— TOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€PE3 MPAKTUUYECKYIO JIEATEIbHOCTD;

— MoTpeOHOCTh B ((OPMUPOBAHUU HOBBIX 3HAHHIL, B TOM yucie GOpMyIHpOBaTh UJIEH,

MOHSTHS, TUIIOTE3bl O (PU3NYECKHX OOBEKTaX U SBICHUSIX;

— oco3HaHHe JePUIUTOB COOCTBEHHBIX 3HAHUH M KOMIIETEHTHOCTEH B 001aCTH (DU3HKHY;

— IJIAaHUPOBAHUE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (PM3UUECKUX 3HAHUIA;

— CTpeMJICHUE aHAJIM3UPOBATH U BBISBISATH B3aUMOCBS3U IIPUPOIBI, 00IIECTBA U SKOHOMUKH, B
TOM YHUCIIE C UCTIOTIb30BaHUEM (PU3NYECKUX 3HAHMIA;

— OILICHKA CBOMX JICUCTBUM C YUETOM BIIMSHUS Ha OKPY>KAIOIIYIO CPElY, BO3MOKHBIX TJIOOQTBHBIX
MOCJIEJICTBHH.

METANPEJMETHBIE PE3YJIbTATHI

YHuBepcaibHble NO3HABATE/IbHbIE /1€iiCTBUA

baszoevie nozuueckue oeiicmeus:

— BBISIBJIATH U XapaKTepPU30BaTh CYIIECTBEHHbIE MPU3HAKN OOBEKTOB (SIBICHUN);

— YCTaHAaBIIMBATh CYMIECTBEHHBIA MPU3HAK KIACCH(PUKAIIUU, OCHOBAHUS JIJIsi 00OOIICHHS 1
CpaBHEHUS,

— BBISIBJISTH 3aKOHOMEPHOCTH M MPOTUBOPEUHUS B paCCMaTPUBAEMBbIX (haKTaxX, JTaHHBIX U
HaOIIOICHUSX,, OTHOCAIINXCA K (PU3NYECKUM SBIICHUSM;

— BBISIBJISATH TPUYMHHO-CIICICTBEHHBIE CBSI3U MPU U3YYCHUHU QU3HUUECKUX SIBJICHUHN U MPOIIECCOB;
JIeNaTh BBIBOJIBI C UCTIOJIB30BAaHUEM ISTyKTHUBHBIX U UHAYKTHUBHBIX YMO3aKIIOUCHHH, BHIIBUTATh
TUTIOTE3bI O B3aUMOCBSI3SIX (PU3NUECKUX BEIIUYUH;

— CaMOCTOSITENILHO BBIOMPATh CIIOCO0 perieHus yueOHoH Gpu3nueckoil 3a1aun (cpaBHEHNE
HECKOJIbKMX BapUAHTOB PEIICHMs], BRIOOP HanOO0JIee MOIXOISAIIETO ¢ YUETOM CaMOCTOATEIEHO
BBIJICJICHHBIX KPUTEPHUEB).

bazoewie uccnedosamenvckue oeiicmeus:

— HCHOJIb30BaTh BOMPOCHI KaK UCCIEA0BATEIbCKU HHCTPYMEHT MO3HAHUS;

— TMPOBOJUTH IO CAMOCTOSITENILHO COCTABICHHOMY TIJIaHY OIBIT, HECIOXKHBIM (PU3NUECKUIA
AKCIIEPUMEHT, HEOOIbIIIOE UCCIeI0BAaHUE (PUZUUECKOTO SIBICHUS;

— OIICHUBATh HAa MPUMEHUMOCTH M JIOCTOBEPHOCTh MH(POPMAIIHIO, TOTYYEHHYIO B X0J1€
HCCIIEA0OBAHUS UM SKCIIEPUMEHTA;

— CaMOCTOSITEIHLHO (POPMYITHPOBATH 0OOOIIEHUS U BHIBOBI IO pe3yJIbTaTaM MPOBEAEHHOTO
HaOII0/ICHU s, OTBITA, UCCIICIOBAHHS,

— TMPOTHO3UPOBATH BO3MOXKHOE JabHEHIIee pa3BUTHE (U3UIECKUX MPOIIECCOB, a TAKKE
BBIIBUTATh MIPEINONIOKEHUsI 00 MX Pa3BUTUHU B HOBBIX YCIIOBUSAX U KOHTEKCTaX.

Paboma c ungpopmaueii:

— MPUMEHSTH Pa3TUYHbIE METO/IbI, HHCTPYMEHTHI U 3alPOCHI MPU TOUCKE U 0TOOpe MHPOpMAITUU
WJTU TaHHBIX C YIETOM MPEUIOKEHHON yueOHOW (PU3NUeCKOn 3a/1auu;

— aHaIM3UpPOBaTh, CHCTEMATU3UPOBATH U HHTEPIIPETUPOBATH MHPOPMAITHIO PA3IUYHBIX BUIOB U
dhopm mpeacTaBIeHNUs,

— CaMOCTOSITENILHO BBIOUPATh ONTHUMANLHYIO (OpPMY MIpeICTaBIeHUS HHPOPMAITUH U
WUTIOCTPUPOBATH pelIaeMble 3a7aui HECIIOKHBIMU CXeMaMHu, InarpaMMaMu, HHOU TpaduKoi 1 UxX
KOMOWHAIIMSIMHU.

YHuBepcaibHble KOMMYHUKATHBHbIE 1€l CTBUSA
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Obwenue:

— B X0j1€ 00CYXJIeHHs yueOHOTr0 MaTepuaa, pe3yJbTaToB JJA0OPATOPHBIX pabOT U MPOESKTOB
3aJlaBaTh BOMPOCHI MO CYIIECTBY 00CYkK/1aeMOil TeMbI M BHICKA3bIBAaTh UJEH, HAIICIICHHbIE Ha pellle
HUE 3aJ]a94 U TOoJIepKaHKue 0J1aroKenareIbHOCTH OOIICHMS;

— COTMOCTaBJIATh CBOU CYXICHHUS C CYKICHUSMU JIPYTUX YUaCTHUKOB JHAJIOTa, OOHAPYKUBATh
pa3IM4MUE U CXOICTBO MO3ULIMIA;

— BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCHbMEHHBIX TEKCTaX;

— TYOJUYHO MPEJICTABIIATH PE3yJIbTaThl BHIIOIHEHHOTO (DU3UYECKOTO OIBITA (IKCIIEPUMEHTA,
UCCIIETOBaHMUSI, IPOEKTA).

Coemecmnasn deamenpHocmy (COMpyoOHUYECmMeo):

— MOHUMATh U UCIOIB30BaTh MIPEUMYILIECTBA KOMaHAHON U MHIUBUIYaTbHON pabOTHI IIPH
pelIeHNH KOHKPETHON (PU3NYECKOi POoOIIeMbl;

— MPUHUMATH LIEJIH COBMECTHOMU AESITENbHOCTH, OPIraHU30BbIBATh ACUCTBUSA MO €€ JOCTUKECHHIO:
pactpenensaTh pou, 00CyIaTh POIECCH U PE3YJIbTaThl COBMECTHOU paboThl; 00001aTh MHCHHSI
HECKOJIbKUX JIIOJIeH;

— BBINOJIHATH CBOIO YacCTh pabOoThI, JOCTUrasi KAUECTBEHHOTO PE3yJbTaTa 1o CBOEMY
HAMPAaBIICHUIO U KOOPAUHUPYS CBOU JICUCTBUSA C IPYTUMU YJICHAMH KOMaH/IbI;

— OLIGHUBATh KAYECTBO CBOETO BKJIAJ[a B OOLIHIA IPOAYKT 110 KPUTEPUSIM, CAMOCTOSITEIIHHO
chOpMyIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUS.

YHuBepcajibHble peryJsiTUBHbIE AeiicTBUSA

Camoopzanuzayun:

— BBISBIIATH MPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYAIUSAX, TPEOYIOIINX Ui PeIleHuUs
(bu3NIeCcKUX 3HAHUMH;

— OpPUEHTUPOBATHCA B PA3NUYHBIX MOJIXOAAX NPUHATHUS PELICHUH (MHANBUAYAIbHOE, IPUHSATHE
pellieHus B IpyMIe, IPUHITHE PEILIEHUH TPYIIoi);

— CaMOCTOSITEJILHO COCTABJIAThH AITOPUTM pelleHus (prU3nuecKoi 3aaun Win riaHa
MCCIICIOBAHMS ¢ YUYETOM UMEIOIINXCSI PECYPCOB H COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
IpeiaraéMble BapuaHThl PELICHU;

— JienaTh BHIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.

Camorxonmpons (pehrexcusn):

— J1aBaTh a/ICKBaTHYIO OIIEHKY CUTYallUU U IpeuiaraTh IJIaH €€ H3MEHEHUS;

— OOBICHATH NPUYMHBI JOCTHKEHHSI (HETOCTUKEHNUS) Pe3yIbTaTOB JI€ATEIbHOCTH, 1aBaTh OLIEHKY
MPUOOPETEHHOMY OIIBITY;

— BHOCUTb KOPPEKTUBBI B AEATEIBHOCTD (B TOM YHCIIE B X0/ BHIIIOJHEHUS (PU3NIECKOTO
MCCJIETOBaHMSI I TIPOEKTAa) Ha OCHOBE HOBBIX OOCTOSATENBCTB, N3MEHUBILNXCS CUTYALIUH,
YCTaHOBJIEHHBIX OLIMOOK, BOSHUKIINX TPYAHOCTEH;

— OLICHMBAaTbh COOTBETCTBUE PE3YJIbTaTa LEIH U YCIOBHUAM.

Omoyuonanvnvlii unmMen1eKm:

— CTaBUTh ce0sl Ha MECTO JIPYTOro YesoBeKa B X0JI€ CIIopa MM IUC KyCCUU Ha HAYYHYIO TEMY,
MMOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYTOTO.

Ilpunamue ceda u opyzux:

— MpHU3HaBaTh CBOE MPaBO Ha OLIMOKY MPH pelIeHnH (PU3NUECKUX 3ajad WIH B YTBEPKACHUIX Ha
Hay4yHbIE TEMBI U TAKOE K€ IIPAaBO APYTOro.

INPEAMETHBIE PE3YJIBTATbBI

7 KJIACC

[IpenmeTHbie pe3yabTaThl Ha 0A30BOM YpPOBHE JOJDKHBI OTpaxaTb CHOPMUPOBAHHOCTH Y
o0yyJaromuxcs yMeHuil:
— WCIOJIB30BaTh MOHATHUS: (PU3MUYECKHE W XUMHUYECKHE SIBJICHUS; HAOIIOJICHHUE, SKCIEPUMEHT,
MO/IeJIb, THIIOTE3a; €IUHUIIBI (PU3UUECKUX BETMUMH; aTOM, MOJIEKYJIa, arperaTHble COCTOSIHUS Belle
cTBa (TBEPIOE, )KUIKOE, Ta3000pa3HOE); MEXaHHMUECKOE JIBIKCHHE (PaBHOMEPHOE, HEPAaBHOMEPHOE,
NPSIMOJIMHEIHOE), TPACKTOPHsI, PaBHOACHCTBYIOIIas cuil, nedopmanus (ynpyras, miacTudeckas),
HEBECOMOCTh, COOOIIAIOIINECS COCY/IbI;
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—  pasnuyarh siBiueHuS (Auddy3us; TEIIOBOE [BIKEHUE YAaCTHI[ BEIECTBA; PAaBHOMEPHOE
JBUKEHNE; HEPABHOMEPHOE IBUKEHUE; MHEPIUS; B3aUMOCICTBUE TEN; paBHOBECUE TBEPABIX TEIN C
3aKpeIUIEHHOW OChIO BpallleHMs; mepeaadya JaBJICHUs TBEPABIMHU TEJIaMU, KUJIKOCTAMH U Ta3aMu;
aTMocepHoe 1aBieHue; IJIaBaHUE TeJ; MPEBpAIlleHUs] MEXaHWYEeCKOW HHEepruH) MO OMHCAHUIO
WX XapaKTePHBIX CBOMCTB U HA OCHOBE OMBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SBIICHHCE;
— pacro3HaBaTh MPOSIBICHUE H3YYCHHBIX (U3MUYECKUX SIBJICHUM B OKPYKAIOIIEeM MUDPE, B TOM
griciie (pU3NIeCKHe SBICHHS B IPUPOC: IPUMEPHI IBIKEHUS C PA3TMYHBIMU CKOPOCTSIMH B KUBOI
U HEKUBOW TNpUpPOZE; NCHCTBHE CUJIbI TPEHUS B MPUPOAEC U TEXHUKE; BIUSHUE aTMOC(EPHOTO
JABJICHUSI HA KUBOM OpraHu3M; IJIaBaHUE PbIO; pblYard B TEJI€ YE€JIOBEKa; MPHU 3TOM NEPEBOIUTH
MPAKTUYECKYIO 3a/ladyy B y4eOHYIO, BBIICNATH CYIIECTBEHHBIE CBONCTBA/MIPU3HAKU (DU3HUECKUX
SIBJIICHHIA;

—  ONHCHIBaTh H3YYCHHBIC CBOMCTBA Tell M (U3NYECKUE SIBICHUS, HCIONB3YS (pusmueckue
BEJIMYUHBI (Macca, 00bEM, TUIOTHOCTh BEILECTBA, BPEMs, IyTh, CKOPOCTh, CPEIHSA CKOPOCTh, CUJIa
YIOPYTrOCTH, CUJIa TSXKECTH, BEC Tella, cujla TPEHUs, JaBjieHue (TBEPAOTO Tela, KUIAKOCTH, Ta3a),
BBITAJIKMBAIONIAS CHJIAa, MEXaHWYecKas padoTa, MOIIHOCTh, IIJICYO0 CHIIB, MOMEHT CHJIBI,
KO3 (UILIMEHT MOJIE3HOr0 JIEHCTBUS MEXaHW3MOB, KMHETUYECKas: U MOTEHIMAIbHAS SHEPrus); Ipu
OIMKCAaHUU MPABUIBLHO TPAKTOBATH (DM3U-YECKUN CMBICI MCIOJIB3YEMBIX BEIIMYUH, UX 0003HAYCHUS
U eIUHUIBl (U3NYECKUX BEJIMYUH, HAXOAWTH (OPMYIBI, CBS3bIBAIONIME MAaHHYIO (U3HUYECKYIO
BEJIMYMHY C IPYTUMH BEJIMYUHAMH, CTPOUTH T'paUKH H3y4ECHHBIX 3aBUCUMOCTEH (DU3NIECKHUX BEIH
YUH;

—  XapakTepu30BaTh CBOMCTBA TeJ, (PU3MUECKHUE SIBJICHHUS M IPOILIECCHI, MCIOJIb3YyS IpaBuia
CIIOKEeHHsI CUJI (BIOJIb OJHOM mpsiMOi), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumena, MpaBUIIO
paBHOBecus pblyara (0J0Ka), «30JI0TO€ MPABHIIO» MEXaHUKU, 3aKOH COXPAHEHUS MEXaHHUYECKOU
SHEPTUH; MIPHU 3TOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA U 3aIUCHIBATH €T0 MATEMAaTUYECKOE
BBIPAXCHHUE;

— 00BACHATH (hU3HUECKHUEe SBJICHHS, MPOLECChl U CBOWCTBA TEJ, B TOM YMCJIE U B KOHTEKCTE
CUTYyallMil MPaKTUKOOPUEHTHUPOBAHHOIO XapaKTepa: BBISBIATh NMPUUYUHHO-CIIEICTBEHHBIC CBSI3H,
CTpPOUTH OOBSICHEHHWE M3 |—2 JOrMYecKHUX IIaroB ¢ Omopod Ha 1—2 H3y4YEHHBIX CBOMCTBA
(bu3UYeCKUX SBIECHUHN, GU3MUECKUX 3aKOHA MM 3aKOHOMEPHOCTH;

— pemiath pacu€THble 3a7aud B 1—2 neWCTBHUSA, UCIONB3YS 3aKOHBI U ()OPMYIBI, CBSI3BIBAIOIINE
(bu3UYecKre BETUYMHBI: HA OCHOBE aHAJIM3a YCIOBUS 3a/1a4d 3alIUChIBATh KPaTKOE yCIOBUE, 10T
CTaBNATH (U3MUYECKUE BENUYMHBI B (DOPMYIBI M MPOBOAWTH PACUETHI, HAXOAWUTH CIIPABOYHBIC
JaHHBIE, HEOOXOIMMBIE /I PEIICHUs 3a/1a4, OIICHUBATh PEATMCTHYHOCTD MOJTYYEHHOW (PU3HUECKOn
BEJINYUHBI;

— pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO PEIIUTh MPU TMOMOIM (PU3NYECKUX METOJOB; B
OMMCAaHWUU WCCIEAOBAaHUS BBIICISATH MPOBEpPSEMOE MPEANoNoKeHne (TUMOTe3y), paznudarb Hu
WHTEPIPETUPOBATH MOJIYYCHHBIM PE3YJIbTAT, HAXOUTh OMUOKH B XOJIE OIBITA, JIeJaTh BHIBOJIBI 11O
€ro pe3yJbTaram;

— TPOBOJUTH OIBITHI MO HAOMIOACHUIO (PU3MUECKHX SIBICHUW WM (U3HMYECKUX CBOWCTB TEII:
dbopMynupoBaTh MpPOBEpPSEMbIE MPEANONOKEHHs, COOUpaTh YCTAHOBKY W3 TPEIOKEHHOTO
000pyI0BaHUS, 3aMUCHIBATH XOJ OIBITa U (POPMYITHPOBATH BHIBO/IHI,

—  BBINOJIHATH TpsSMbIE U3MEPEHHS PACCTOSHUS, BpPEMEHH, Macchl Tena, o0bEMa, CHIBI U
TEMITIEpaTypbl C WCIOJIb30BAaHUEM aHAJIOTOBBIX M IHU(POBBIX MPUOOPOB; 3aNMUCHIBATH MOKA3aHUS
mprOOPOB ¢ YIETOM 3aJaHHON aOCOTIOTHON MOTPEIIHOCTH U3MEPEHU;

—  TPOBOAMWTH HCCIEAOBAHHWE 3aBUCHUMOCTH OJHON (DM3MUECKON BEIWYHMHBI OT JAPYro cC
WCIIOJIb30BAHUEM TMPSMBIX H3MEPEHUM (3aBUCHUMOCTHU MYTH PAaBHOMEPHO JABWXKYIIErocs Telaa OT
BpEMEHU

JBUKCHHUSI TeJIa; CUIIBI TPEHHSI CKOJIBKEHHSI OT Beca Tella, KauecTBa 00paboTKU MOBEPXHOCTEH Tell U
HE3aBUCHUMOCTH CHJIBI TPEHHS OT TIJIOMIAIH COTPUKOCHOBEHUS TEIT; CHIIBI YIPYTOCTH OT YJTMHEHUS
MPYXXUHBI;, BHITAKUBAIOIICH CHJIBI OT O0OBEMA MOTPYXKEHHOW YAaCTH Tela M OT IUIOTHOCTH
KHUIKOCTH, €€ HE3aBUCHUMOCTH OT IUJIOTHOCTH Tela, OT TIYOMHBI, Ha KOTOPYIO TOTPYXKEHO TEIIO;
yCIIOBUH TJIaBaHUS TeJ, YCIOBHI paBHOBECHs pblyara W OJIOKOB); y4acTBOBaTh B IJIAHUPOBAHUU
y4eOHOTr0 MCCIIeJOBaHMs, COOMPaTh YCTAHOBKY U BBIMOJIHATH U3MEPEHUS, CIENYsl MPEII0KEHHOMY
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IIaHy, (UKCUPOBATh pPE3yJIbTaThl MOJYYCHHOM 3aBUCUMOCTH (U3MYECKUX BEIUYMH B BHJIE
MPeJIOKEHHBIX TaOIHIl U TpadUKOB, JAeaTh BBIBOBI IO PE3yJibTaTaM HCCIIEIOBAHNUS;

— TPOBOJUTH KOCBEHHBIC M3MEPEHUs (PU3MYECKHX BEIMYUH (IJIOTHOCTH BELIECTBA KHUIKOCTH U
TBEPAOrO Teja; Cujia TPEHUsl CKOJbXKEHHs; JaBJICHUE BO3/1yXa; BHITAJIKMBAIOLIAS CUJIA, AEUCTBYIO
mas Ha TOTPYKEHHOE B JKUAKOCTh TeNO; KOA(PQHUIMEHT TMOJE3HOTO JAEHCTBHS MPOCTHIX
MEXaHU3MOB), CJIe[ysd MPeIJOKEHHOW WHCTPYKUWHU: TPU BBHINOIHEHUH HU3MEPEHHH coOuparth
HKCHEPUMEHTAIBHYIO YCTAHOBKY U BBIYUCIIATH 3HAUCHHE NCKOMOM BETMYHHBI,

— co0mroaTh MpaBuiia TEXHUKU 06e30MacHOCTU IpH paboTe ¢ 1a00paTopHBIM 000pYyI0BAaHUEM;

—  YKa3bpIBaTh NPUHIUIBI JEHCTBUS NMPHUOOPOB M TEXHMUYECKUX YCTPOMCTB: BECHI, TEPMOMETD,
JMHAMOMETp, COOOILAIOIINECs COCYIbl, OapoMeTp, pblyar, MOABMXHBIA M HEMOABMKHBIN OJIOK,
HAKJIOHHAS IIOCKOCTB;

— XapaKTepU30BaTh MPHUHIMIIBI JEHCTBUS H3YYEHHBIX MPUOOPOB U TEXHUYECKHX YCTPOMCTB C
OTIOPOH HA UX ONMHUCAHMA (B TOM YHMCJIE: MOAMUITHUKH, YCTPOUCTBO BOJOMPOBO/IA, TUAPABIMYESCKHUMA
Ipecc, MaHOMETP, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp), MCIOIb3ys 3HAHHUA O CBOMCTBax
(bu3NIeCKUX SIBICHUH U HEOOXOIUMBIE (PU3MUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

— TPHUBOAUTH MPUMEPHI / HAXOAUTH UH(POPMALIMIO O IpUMEpaxX MPAKTUYECKOTO HCIOJIb30BaHUS
(bu3MYECKUX 3HAHUHU B MOBCEIHEBHOW XU3HHU U OOCCICUeHUs] OE30MacCHOCTH NIPU OOpaIICHUH C
npubopaMu M TEXHUYECKHMMH YCTPOWCTBAMH, COXpPAaHEHUS 3I0pPOBbS U COONIOACHHUS HOPM
HKOJIOTHYECKOTO MOBEICHUS B OKPYXKAOIIEH cpere;

— OCYIIECTBIATH OTOOP UCTOUYHUKOB MH(pOpMalMK B ceTH VIHTEpHET B COOTBETCTBUU C 33JJaHHBIM
MTOMCKOBBIM 3aIIPOCOM, Ha OCHOBE MMEIOLINXCS 3HAHUHN U MyTEM CPAaBHEHHS PA3JIMYHBIX HCTOYHU
KOB BBIIEIATH HH(DOpPMALIUIO, KOTOpas sIBISETCS MPOTUBOPEYMBON HIU MOXKET ObITh
HEJIOCTOBEPHOI;

—  HCIONb30BaTh IMpPH BBHIMNOJHEHUM Y4YEOHBIX 3aJaHUl Hay4yHO-TIONYISPHYIO JHUTEpaTypy
¢buznveckoro

COZIep)KaHusl, CIPAaBOYHBIE MaTepHajbl, pecypchl ceth VHTepHeT, BiaaeTh NpuéMamMu KOH-
CIIEKTHPOBAHUS TEKCTA, MPeoOpa3oBaHus HHPOPMAILIUU U3 OJHON 3HAKOBOW CHCTEMBI B IPYTYIO;

— co3laBaTh COOCTBEHHBIE KpaTKHE MHUCbMEHHBIE M YCTHBIE COOOIIEHHMs Ha OCHOBe 2—3
MCTOYHHUKOB HMH(pOpMAMK (PHU3HMUECKOTO COJIEpPKAHUS, B TOM YHCIIE IyOJUYHO AENaTh KpaTKue
COOOIIEHUsI O pe3ylbTaTax TMPOEKTOB WM Y4YeOHBIX MCCIENOBAaHUM; IMPH 3TOM TI'PAMOTHO
WCTIOJB30BaTh W3YUEHHBIH TOHSATHIHBIA ammapar Kypca (DU3HWKH, COMPOBOXKIATH BBICTYIUICHHE
MpE3EHTALMEN;

— TIpY BBITIOJIHEHUH YY€OHBIX TPOEKTOB U UCCIICAOBAHHUIA pactpeelisiTh 005S3aHHOCTH B TPYIIIE B
COOTBETCTBHHM C OCTaBJIEHHBIMH 33/1a4aMH, CJIEAUTh 32 BBIIIOJIHEHUEM IUIaHa JISHCTBUM, aJIeKBaTHO
OLIEHUBATh COOCTBEHHBIH BKIJIQJ B JESATEIHHOCTh TPYIIBI; BBICTPaWBaTh KOMMYHHKAaTHBHOE
B3aMMOJICHCTBHE, YUUTHIBAsE MHEHUE OKPY>KAIOLIHX.

8 KJIACC

[IpenMeTHbIe pe3ynbTaThl HA 6a30BOM YPOBHE JIOJKHBI OTpakaTh cHOPMHUPOBAHHOCTD y
o0yJaroluxcsi yMEHH:
— UCIIOJB30BaTh MOHATHUSA: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JBUKEHUE aTOMOB U MOJIEKYJL,
arperatHble COCTOSIHUS BEIIECTBa, KPUCTAITMYECKHE U aMOp(HbIE TeJla, HACBIIEHHBIA U HEHACHI-
IIEHHBIN Map, BIAKHOCTh BO3/1yXa; TEMIIEPATYpa, BHYTPEHHSIA SHEPTHs, TEIIOBOW IBUTATENb;
AJIEMEHTAPHBIN JIEKTPUUYECKHUH 3aps]l, SJIEKTPUUECKOE T0JIE€, IPOBOJIHUKU U TUDIICKTPUKH, 110
CTOSTHHBIN 3JIEKTPUYECKUIM TOK, MArHUTHOE TOJIE;
— pas3nuyath SBJICHH (TEIUIOBOE pacIlupeHue/ckaTre, Teronepeaaya, TeaoBoe paBHOBECHE,
CMauyvBaHUe, KalWJUISIPHBIE SIBJICHUS, UCTTAPEHHE, KOHJCHCAIIHS, TIJIaBJICHUE, KPUCTAIITU3alus
(oTBepaeBaHue), KUTIEHHUE, TEIUIONEepeada (TemIONPOBOIHOCTh, KOHBEKIIHS, U3TyUeHUE),
AJIEKTPU3ALMS TEN, B3AUMOACHCTBUE 3aPAI0B, IEUCTBHS MIEKTPUUECKOTO TOKA, KOPOTKOE
3aMbIKaHUE, B3aUMO/ICHCTBME MATHUTOB, AEHCTBHE MAarHUTHOT'O TOJI HA MPOBOJIHUK C TOKOM,
ANEKTPOMArHUTHAS MHAYKIIKS) TIO OTIMCAHUIO UX XapPaKTEPHBIX CBONCTB M HA OCHOBE OIIBITOB,
JTEMOHCTPHUPYIONTUX TaHHOE (PU3UIECKOE SBJICHUE;
— pacmo3HaBaTh MPOSBICHUE WU3YYCHHBIX (DU3MUECKUX SIBICHUN B OKPYKAIOIIEM MHUPE, B TOM
yucie pu3nueckue sIBICHUS B IPUPOJIE: TOBEPXHOCTHOE HATSHKCHHUE M KAlTMJUISIPHBIC SIBJICHUS B
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MPHUPO/Ie, KPUCTAIUTBI B IPpUPO/Ie, n3nydeHrue CoHIa, 3aMep3aHne BOJI0EMOB, MOPCKHE OpU3HI,
o0Opa3oBaHHe POChI, TyMaHa, WHesl, CHEeTra; 3JIEKTPUUECKHE ABJICHUS B aTMOc(hepe, IIEKTPUIECTBO
KUBBIX OPraHU3MOB; MAarHUTHOE TI0JIe 3eMITH, Apelid Moo CoB, poJib MATHUTHOTO TIOJIS AJIsL YKU3HU
Ha 3emJie, MOJIAPHOE CUSHUE; IPU STOM MEPEBOIUTH MPAKTUYECKYIO 3a/1a4y B yUeOHYIO, BBIACIATh
CYLIECTBEHHbIE

CBOMCTBA/MPU3HAKHN (PU3UUECKUX SBIICHUM;

—  ONHCHIBaTh W3YYCHHBIC CBOMCTBA Tell M (UINYCCKUE SIBICHUS, HUCIONB3Ys (u3mdeckue
BEJIMYUHBI (TemIepaTypa, BHYTPEHHSSI SHEPrus, KOJMYECTBO TEIUIOTHI, ylAeIbHas TEIUIOEMKOCTh
BEIIECTBA, yJeNbHas TEIJIOTa IUIaBJICHUS, yIelbHAas TEIUIOTa MapooOpa3oBaHus, yAeabHas TerIoTa
CrOpaHUs TOIUIMBA, KOA()(UIMEHT MOJE3HOro MEHCTBUS TEIJIOBOM MAIIUHBI, OTHOCHTEIbHAs
BJIQXXHOCTh  BO3/yXa, OJJICKTPUYECKUW 3apsii, CWiIa TOKa, DOJIEKTPUUECKOE HaIpsHKeHHeE,
CONPOTUBIICHUE MPOBOJHUKA, YACIbHOE CONPOTHUBIECHUE BeEUIECTBa, paboTa U MOIIHOCTh
ANEKTPUYECKOTO TOKA); TP ONMHUCAHUU MPABUIHBHO TPAKTOBATh (DU3MUECKUN CMBICIT UCTIOIB3YEMBIX
BEJIMYMH, O00O3HAYEHUS U €AMHULBI (PU3MYECKHX BEJIIMYMH, HAXOAUTH (OPMYIIbI, CBS3BIBAIOLINE
JaHHYI0 (PU3WYECKYI0 BEIMYMHY C JAPYTUMU BEIMYMHAMH, CTPOHUTH TpadUKH HU3YU4EHHBIX
3aBUCHUMOCTEH (PU3NUECKIX BEITUYMH;

—  XapakTepu3oBaTh CBOMCTBA TeJ, (U3MYECKUE SIBIICHUS W IPOIECCHI, UCIOJIb3Ysl OCHOBHBIC
MOJIOKEHUS MOJIEKYJIAPHO-KMHETUYECKOM TEOpUU CTPOEHHUs BEIIECTBA, MPUHIUI CYNEPIO3UIIUU
roseun

(Ha KauecTBEHHOM YpOBHE), 3aKOH COXpaHEeHHs 3apsia, 3akoH OMma ais ydacTka Lend, 3aKOH
Jlxoyns -JleHna, 3aKOH COXpaHEHHsI SHEPTHH; ITPH STOM JaBaTh CIIOBECHYIO ()OPMYITHPOBKY 3aKOHA
1 3aIlUCBIBATh €0 MAaTEMaTHUECKOE BBIPAKECHUE;

—  OOBSICHATH (PU3UYECKHUE MPOIECCHl M CBOWCTBA TEJI, B TOM YHCJIC W B KOHTEKCTE CHTYAIlHi
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATh MPUYMHHO-CICACTBEHHBIC CBSI3U, CTPOUTH
o0Bsic-HeHHne U3 1 - 2 Moruyeckux IIaroB ¢ omopoil Ha 1 - 2 M3y4eHHBIX CBOMCTBA (PU3HUECKUX
SBJICHUH, (U3NYECKUX 3aKOHOB WM 3aKOHOMEPHOCTEH; pemiaTh pacu€THble 3amadud B 2 - 3
JCHCTBUS, HCIIONB3YsS 3aKOHBI U (OPMYJIbI, CBS3BIBAIOIINE (DU3MYCCKHE BEITUYHHBI: Ha OCHOBE
aHallM3a YCIIOBUS 3aJjaud 3alKChIBaTh KPAaTKOE YCJIOBHE, BBISBISATH HENOCTATOK IaHHBIX JUIS
penieHus 3a1a4m, BHIOUpaTh 3aKOHBI U (DOPMYIIbI, HEOOXOAUMBIE ISl €€ pelIeHus, IPOBOIUTH Pac
4ETHI M CPAaBHUBATH MOJyUYEHHOE 3HAUECHUE (PU3NYECKON BETMUYUHBI C U3BECTHBIMU JAHHBIMU;

— pacro3HaBaTh TMPOOJIEMBI, KOTOPHIE MOXHO PEIIMTh MPH MOMOIIM (U3HUYECKUX METOJIOB;
WCIIONB3Ysl ONHCAHME WCCIEAOBaHUS, BBLACIATH MPOBEPSIEMOE MPEANOJIOKEHUE, OLEHUBATH
MPaBUIILHOCTH TOPSJIKA MPOBEICHUS UCCIEI0OBaHUS, I€JIaTh BHIBOIBI,

— TPOBOJAUTH OMBITHl MO HAOTIOACHHUIO (PU3NYECKUX SBICHUM WM (DU3HMUECKUX CBOWCTB Tel
(KanmuJUIsIpHBIC SIBJICHUS, 3aBUCUMOCTD JAaBJICHHUS BO3/JyXa OT €ro 00bEMa, TeMIepaTypbl; CKOPOCTH
Mpo-1lecca OCThIBAaHUS/HATPEBAHUS TMPU U3JIYYECHHUH OT IBETa H3IyYaroIIeH/morIomaroei
MMOBEPXHOCTH; CKOPOCTh UCTIAPEHUS BOJBI OT TEMIIEPATYPHI KUJIKOCTHU U IJIOMIAN €€ TOBEPXHOCTH;
ANEKTPU3ALMS TEI U B3aMMOJICHCTBHE AJIEKTPUUYECKUX 3apsOB; B3aMMOJEHCTBUE MOCTOSHHBIX
MarHuTOB, BU3YyaJU3allisl MAarHUTHBIX TMOJIEH MOCTOSHHBIX MarHUTOB; I€UCTBUS MAarHUTHOTO TOJIS
Ha TPOBOJHUK C TOKOM, CBOWMCTBA 3JEKTPOMArHUTa, CBOMCTBA 3JEKTPOABHUIATENS MOCTOSHHOTO
TOKa): (OPMYTUPOBAThH MPOBEPSIEMBIE MPEIIOJIOKEHHUS, COOUPATh YCTAHOBKY M3 TMPEIOKEHHOTO
000pyIOBaHUS; OMMCHIBATH X0/ ONBITA U JOPMYTUPOBATH BHIBOJIBI;

— BBINIOJIHATH TPSIMBIE MU3MEPEHUST TeMIEPaTyphbl, OTHOCHUTEIHHON BIIAYXHOCTH BO31yXa, CHJIBI
TOKa, HaNpPsHKEHUS C MCIOJIb30BAHUEM aHAJIOTOBBIX MPUOOPOB U JAATYMKOB (U3MUECKUX BEITUYUH;
CpPaBHUBATH PE3YJIbTATHI U3MEPEHUH C YIETOM 3aJaHHOMN aOCOMIOTHOM MOTPEIIHOCTH;

—  TPOBOAWTH HWCCIEAOBAHWE 3aBUCHUMOCTH OJHON (DM3MUECKON BEINWYHHBI OT JAPYrol C
WCIIOIB30BAaHUEM TPSIMBIX M3MEPEHUH (3aBUCUMOCTH COTIPOTHBIICHUS MPOBOJAHUKA OT €r0 JJTHHBI,
IJIOIIA M MONEPEYHOr0 CEYEHUsI U YACIBHOIO CONMPOTUBIICHUS BEIIECTBA TPOBOJIHUKA; CUIIbI TOKA,
HIYIIETo Yepe3 MPOBOJHUK, OT HAMPSHKEHHS Ha MPOBOJHHUKE; UCCIIECOBAHUE MTOCIIEI0BATEILHOTO U
Ma-pajijIeIbHOTO COSMHEHNN TTPOBOIHUKOB): INIAHUPOBAThH MCCIIEIOBaHUE, COOUPATh YCTAHOBKY H
BBHITIONHATh U3MEPEHHUS, CIENys MPEeNIOKCHHOMY IIaHy, (UKCUPOBATh PE3YNIbTAThl MOJIYYCHHOMN
3aBHCHMOCTH B BHJI€ TaOIUIl U TpaQUKOB, I1€7aTh BEIBOJBI IO pe3yabTaTaM HCCIEIOBAHUS;

— TPOBOAMUTH KOCBEHHBIE U3MEPEHUS (PU3NUYECKUX BEIHUUH (yAeTbHas TEMIOEMKOCTh BELIECTBA,
COIMPOTUBIICHUE TPOBOJHUKA, Pab0OTa W MOIIHOCTH IIEKTPUUYECKOTO TOKA): TUIAHUPOBATH MU3MEPE
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HUS, CcOOMpaTh OKCIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEAYS MPEUIOKEHHOM MHCTPYKIHH, U
BBIYHCIIATH 3HAYCHNE BEITMIHMHBL;
— co0uoaaTh MpaBuiia TEXHUKK 0€30MaCHOCTH NpU paboTe ¢ 1abopaTopHbIM 000pyI0BAHUEM;
—  XapakTepH30BaTh NMPHHIMIbI ICHCTBUS HU3YYEHHBIX NPHOOPOB M TEXHUYECKUX YCTPOMCTB C
OTIOPO Ha MX OMHUCAHUSA (B TOM YHCIIE: CUCTEMa OTOIUICHHUS TOMOB, TUTPOMETD, MapoBasi TypOuHa,
aMIlepMeTp, BOJBTMETP, CUETYMK 3JIEKTPUYECKOM HSHEPTUH, 3IICKTPOOCBETUTEIBbHBIC MPUOOPHI,
HarpeBaTelbHbIe AIEKTPOIIPUOOPHI (IIPUMEPHI), HIEKTPHUECKUE MPETOXPAHUTENH; SJICKTPOMArHHUT,
AIIEKTPOIBUTATEb
MOCTOSTHHOTO TOKAa), MCIIONB3Ysl 3HAHUSA O CBOWCTBAX (U3WYECKUX SBICHHA W HEOOXOIMMBIC
¢du3ruecKre 3aKOHOMEPHOCTH;
— pacro3HaBaTh NPOCTbIE TEXHHUYECKUE YCTPOWCTBA M M3MEPHUTEIbHBIC MPUOOPHI MO CXeMaM U
CXEMAaTHYHBIM PUCYHKaM (KUJKOCTHBIA TEPMOMETp, TEPMOC, ICUXPOMETP, TUTPOMET], JABUTATEIH
BHYTPEHHEIO CTOpaHMs, JJIEKTPOCKOI, PEOCTaT); COCTABIATH CXEMbI JJIEKTPHUECKUX LEeHe ¢
MIOCJIEI0BATENbHBIM U HapaUICIbHBIM COSIMHEHNEM 3JIEMEHTOB, Pa3iinyasi yCIOBHbIE 0003HAYECHUS
AJIEMEHTOB JICKTPUYECKHX IICTICH;
— TIPUBOAWTH NPUMEPHI/HAXOANUTH MH(OPMALMIO O MPHUMEPaX MPAKTHYECKOTO HCIIOIb30BAHUS
(bu3MYECKUX 3HAHUHU B MOBCEIHEBHOW XU3HHU U OOCCICUeHUs] OE30MacCHOCTH NIPU OOpaIICHUH C
npuboO-paMu U TEXHHUYECKHMMH YCTPOMCTBaMH, COXPAaHEHHUS 3/I0pOBBsI U COOIONEHHS HOPM
HKOJIOTHYECKOTO MOBEICHUS B OKPY)KAIOIIEH Cpe/e;
— OCYHIECTBIISITh MOMCK HHGpopMaiuu  (Qusndeckoro coaepxaHus B cetu MHTepHeT, Ha
OCHOBE HWMEIOIIMXCS 3HAHUH M TYTEM CPaBHEHUS JONOJHHUTEIBHBIX HCTOYHUKOB BBIACISATDH
UH(OPMAIIHIO, KOTOPAs SBIISETCS IPOTUBOPEYUBOM MIIM MOXKET OBITh HEIOCTOBEPHOIA;
—  WCTOJNB30BaTh IPH BBHINOJHEHUM YYEOHBIX 33JaHUN HAYYHO-TIONMYJSIPHYIO JIHTEPATYpPy
(U3MUECKOTO CO/IepIKaHMUs, CIIPABOYHBIC MaTepHalIbl, PECYPCHl ceTH MIHTepHeT; BiIajeTh npuéMaMu
KOHCIIEKTHPOBAHUS TEKCTa, peoOpa3oBaHus HHPpOPMAIK U3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;
— co3JaBaTh COOCTBEHHBIC MICHMEHHBIE M KPAaTKUE YCTHBIE COOOMIeHHs, 00001as nHPOPMAIHIO
U3 HECKOJBKUX MCTOYHUKOB (PU3NYECKOTO COAEPIKAaHUS, B TOM YHCIE IyOJUYHO MPEACTABIATH Pe
3yJABTATHI IPOCKTHOM MJIM HCCIICAOBATEIBCKONW JIESTEIBHOCTH; TIPH 3TOM I'PaMOTHO HCIIOJIb30BaTh
W3YyYeHHBIN MMOHATHHHBIN anmapar Kypca pU3UKH, COPOBOXKIATh BRICTYIUICHHE MTPE3CHTAIUEH;
— TIpH BBHINOJHEHUH Y4EOHBIX MPOEKTOB U MCCIEOBAHUN (PU3NUECKUX MPOLECCOB paclpeiessaTh
0053aHHOCTH B TPYIIE B COOTBETCTBHM C MOCTABJICHHBIMHU 3aJla4aMU, CICAWTH 32 BBHITOJIHEHUEM
IUlaHa JIeCTBUH M KOPPEKTHPOBATh €ro, aJeKBaTHO OLEHMBAaTh COOCTBEHHBIH BKIAJ B
JESTeTbHOCTh TPYIIBI; BBICTPAaUBATh KOMMYHUKATHBHOE B3aMMOJCHCTBHE, MPOSBIISS TOTOBHOCTh
paspemiatb KOH(QJIUKTHI.
9 KJIACC

[IpenmeTHble pe3yabTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpaxaTb c(HOPMUPOBAHHOCTH Y
00yyaroluXxcst yMEHHI:
— HCIOJIb30BaTh MOHATHSA: CUCTEMA OTCUETa, MaTepUalIbHAs TOUKA, TPACKTOPHSI, OTHOCUTEIBHOCTh
MEXaHUYECKOTO JIBMKEHUS, teopmariust (yrpyras, TiIacTHIecKas), TpEHHE, IIEHTPOCTPEMHUTEILHOE
YCKOpPEHUE, HEBECOMOCTb U MEperpys3ku; IEHTp TSDKECTH; aOCOIIOTHO TBEPAOE TeNo, ILEHTP
TSOKECTH TBEPIOTO TeEa, PABHOBECHE, MEXaHHUYECKHE KOJICOaHWS W BOJIHBI, 3BYK, WH(QPA3BYK H
YABTPA3BYK; JEKTPOMArHUTHBIE BOJIHBI, IIIKAJa 3JEKTPOMAarHUTHBIX BOJH, CBET, OJU30PYKOCTh U
TaTbHO30PKOCTh, CIIEKTPHI HCITYCKAaHUS ¥ MOTJIOMICHNS; allb(a, 0eTa U raMMa-H3TydeHuUs], H30TOIIBI,
sJIepHasi SHEPreTHKa;
— pa3nuyath sIBIEHUS (paBHOMEpPHOE U HEPaBHOMEPHOE MpPSIMOJMHEHHOE JIBH)KECHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JABM)KEHHE, CBOOOIHOE MaJICHUE TeJl, pABHOMEPHOE BHKECHUE
o

OKPY)KHOCTH, B3aUMOJCIHCTBHE TeJ, pPEaKTUBHOE [IBI)KEHUE, KoyeOaTelbHOe JIBUYKEHUE
(3aTyxarolye U BBIHYKJCHHbIE KojeOaHMs), pe30HAHC, BOJHOBOE IBM)KEHUE, OTPaKEHUE 3BYKa,
IPSIMOJINHEIHOE paclpoCTpaHEHHE, OTPAKEHHE U IPEJIOMIICHHE CBETa, IOJHOE BHYTPEHHEE
OTpaKCHHE CBETa, pa3joKEeHUEe OEJIoro CBeTa B CIEKTP M CIIOKEHHE CHEeKTPAIbHBIX IIBETOB,
aucrepcus CBeTa,
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€CTECTBEHHAs PaJHOaKTUBHOCTh, BO3HUKHOBEHUE JIMHENUATOrO CIIEKTPa U3JIy4€HNUs) 10 OMMCAHUIO
UX XapaKTEPHBIX CBOIMCTB U HA OCHOBE ONBITOB, AEMOHCTPUPYIOLINX JaHHOE (U3NYECKOE SBJICHUE;
— pacro3HaBaTh MPOSBICHHE HW3YYEHHBIX (PU3MUECKUX SBICHUN B OKpY)KalolleM MHpe (B TOM
quciae (QU3NYECKUe SBJICHUS B MPHUPOJE: NMPUIMBBI U OTIUBBL, JBM)KeHUE IulaHeT CoJIHEYHOH
CHCTEMBI,PEaKTUBHOE JIBIDKCHHE JKUBBIX OPraHU3MOB, BOCIPHUSTHE 3BYKOB KMBOTHBIMH,
3eMJIETpsICEHUE, CelicMUYecKHe BOJIHBI, LIyHAMHU, X0, LIBETa TeJl, ONTHYECKUE SBJICHUS B MPUPOJIE,
OuoJIorMYecKoe JIeHCTBHE BHUIMMOIO, YIbTPa(HOIETOBOIO ¥ PEHTTEHOBCKOTO H3JIY4CHUH;
€CTECTBEHHBII paJiMOaKTUBHbIN (POH, KOCMUYECKHUE JIyUH, paJHOaKTUBHOE U3JIyd€HHE MPUPOTHBIX
MUHEPAJIOB; JEHCTBUE PAIMOAKTUBHBIX U3JIyUEHUN Ha OPraHU3M 4Ye€JIOBEKA), IPU 3TOM NEPEBOIUTH
IIPAKTUYECKYIO 337ayy B y4eOHYIO, BBLICIATH CYLIECTBEHHBbIE CBOMCTBA/MIPU3HAKM (DU3HUYECKUX
SIBJIICHHIA;

—  OIKUCHIBATh M3y4YEHHbIE CBOMCTBA Tel M (PU3MUECKUE SBJIECHUS, MCIONB3YS (U3NYECKHE
BEJIMYMHBI (CPEIHSAS U MTHOBEHHAsl CKOPOCTh Tejla IPU HEPAaBHOMEPHOM JIBUKEHUH, YCKOpPEHUE,
nepeMelleHue, MyTh, YIII0Bas CKOPOCTh, CHJIA TPEHUS, CHJIA YIIPYTOCTH, CUJIa TSHKECTH, YCKOPEHHUE
CBOOOJHOTO TaJeHUs, BEC Teja, WUMITYJIbC Tela, HUMITYJIbC CHIIBI, MEXaHWYeckas pabora H
MOIITHOCTb, TOTEHIMAJIbHAsI SHEPT sl TeNa, MOAHATOTO0 HaJl MOBEPXHOCTHIO 3€MJIU, TOTEHIUAIbHAS
SHEpPrusl CXKAaTOM MPYXKUHBI, KUHETUYECKas SHEPIUs, MOJHAs MEXaHWYecKas SHEeprusi, nepuoa u
4acToTa KojeOaHUi, AJIMHA BOJIHBI, IPOMKOCTh 3BYKa M BbICOTAa TOHA, CKOPOCTb CBETa, I0Ka3aTellb
MIPEJIOMJICHUSI CPE/Ibl); MPHU OTMCAHUH MPABUIBHO TPAKTOBATH (PU3UYECKUN CMBICI HCIIOIb3YEMBIX
BEJIMYMH, 0003HAYEHUS U €IUHMLBI (PU3NYECKUX BEIMYUH, HAXOAUTH (POPMYJIbI, CBS3BIBAIOLIME
JaHHYIO (HU3UYECKYI0 BEIWYMHY C JAPYTUMH BEIUYMHAMH, CTPOUTHh TpauKu HM3YyYEHHBIX
3aBUCUMOCTEH (PM3NYECKUX BEJIMYMH; — XapaKTepU30BaTh CBOMCTBA Tel, (PU3NUECKUE SABICHUS U
IIPOLIECCHI, HCIOJIb3YSl 3aKOH COXPAaHEHUS HSHEPruH, 3aKOH BCEMHUPHOIO TATOTEHUS, MPUHLUI
CYNEpHO3UIMU CHUJI, IPUHLUI OTHOCUTEIbHOCTH ['anuies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHHs
UMITYJIbCA, 3aKOHBl OTPAKEHUS U NPEJOMJICHUS CBETa, 3aKOHbl COXpPAHEHUS 3apsAA0BOr0 U
MacCOBOT'0 YHCEJI MPH AJEPHBIX PEAKLMSX; [IPU 3TOM JaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U
3aMMChIBAaTh €r0 MATEMAaTUYECKOE BBIPAKEHUE;

— OOBACHATH (PU3MYECKHE IPOLIECChl U CBOWCTBA TEJN, B TOM YMUCJIE U B KOHTEKCTE CUTyalUi
MIPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATh NPUUMHHO-CIEACTBEHHBIE CBSI3U, CTPOUTH
00bsICHEHHE M3 2—3 JIOTMYECKUX LIaroB ¢ OMOpPOM Ha 2—3 M3y4YEHHBIX CBOMCTBA (PM3NYECKUX
SBJICHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

— pewmarb pacu€THbIE 3aJaud (ONMUparolUecs Ha cUcTeMy U3 2— 3 ypaBHEHHi), UCHOJb3YS
3aKOHBI U (POPMYJIBI, CBSA3bIBAIOLINE (PU3NYECKUE BEIMUMHBI: HA OCHOBE aHaJlM3a YCJIOBUS 3aJ]aul 3a
MUCHIBATh KPAaTKOE€ YCJIOBUE, BBIABIATH HENOCTAIOUIME WM HM30BITOYHBIE JaHHBIE, BBIOMPATh
3aKOHBI U (QOpMyJbl, HEOOXOAMMBIE Uil PpELIeHHs, IPOBOAUTH pacdy€Tbl U OLEHUBATh
PEATMCTUYHOCTD MOJYYEHHOTO 3HauUeHHs! (pU3MUecKoil BEIMUMHBI,

— pacro3HaBaTh MPOOJEMBbI, KOTOPbIE MOXHO PEUIUTh HPU MOMOIIM (PU3MYECKHX METOJOB;
UCIIOJIb3YSl OINMCAaHUE WCCIEJOBAaHMs, BBIACIATh IPOBEPAEMOE IPEAINOJIOKEHHE, OLEHUBATh
MPaBWJIBHOCTh TOpPsAKA TIPOBENEHUS HCCIIEOBAHMS, JeJlaTh BBIBOJbI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOACHUIN U OTBITOB;

— MPOBOJUTH OMBITHI 10 HAOIIOAEHUIO GU3NYECKUX SIBICHUN WK (PU3UUYECKUX CBOMCTB Tel
(u3yuenue BToporo 3akoHa Hpl0TOHA, 3aK0Ha COXpaHEHUs SHEPTUHN; 3aBUCUMOCTh IEpHo/ia
Kose0aHui

NPY>KHHHOTO MasiTHUKA OT MAacChl I'py3a M >KECTKOCTU MPYXKHHBI U HE3aBUCUMOCTb OT
aAMIUTUTY/II MQJIBIX KOJICOAHUI; MPSIMOJIMHEHHOE PACIPOCTPAHEHHUE CBETa, pas3JIoKeHHue Oenoro
CBETa B CIIEKTP; M3Y4YE€HUE CBOMCTB M300pa)K€HHSA B IIJIOCKOM 3€pKasie M CBOIMCTB M300paskeHUs
npenMeTa B coOMparolel JIMH3e; Ha0II0AeHHE CIUIONIHBIX U JTJMHEHUaThIX CIIEKTPOB U3IyUeHHs]): ca
MOCTOSITEIBHO COOMPATh YCTAaHOBKY M3 M30BITOYHOr0 Habopa 000pyI0BAHUS; OMUCHIBATH X0
OTIbITa U €r0 Pe3yabTaThl, GOPMYIUPOBATH BHIBOJIBI;

— TPOBOJUTH IPU HEOOXOTUMOCTH CEPUIO MPSMBIX M3MEPEHMU, ONpEIeNss cpelHee 3HaueHHe
u3MepsieMoil BelUYUHBI ((POKYCHOE pacCTOSHUE COOMparoliel JMH3bI); 0OOCHOBBIBATH BBIOOP
croco6a U3MepeHUs/U3MEPUTEIBHOTO IPHOOpa;

— TIPOBOJAUTH UCCIIEOBAHUE 3aBUCHUMOCTEH (DPM3MYECKHX BEJIWYHMH C UCIOJIb30BAHUEM MPSIMbIX
U3MEpEeHUH (3aBUCUMOCTh ITYTH OT BPEMEHU IPU PaBHOYCKOPEHHOM JIBUKEHUHU 0€3 HadyaJabHOH CKO-
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poctu; mepuoja KoneOaHW MaTEeMaTHYeCKOTO MasTHUKA OT JJIMHBI HUTH; 3aBHCHUMOCTH YTJia
OTpaXXE€HUs CBETA OT yIJIa MaJICHUs U YIJia MPEIOMIICHHS OT YIJia MaJeHus): INIAHUPOBATh UCCIEN0-
BaHHE, CaMOCTOSITENFHO COOHMpAaTh YCTAHOBKY, (UKCHPOBAThH PE3yNbTaThl  IOJYYCHHON
3aBUCHUMOCTH (pM3WYECKUX BEJIMYMH B BUJE TaONMIl U TpadUKOB, JAeNaTh BHIBOJBI [0 pe3ysbTaTaM
HCCIIEA0BAHUS;

— TMPOBOJUTH KOCBEHHBIE U3MEpPEHUS (PM3NUECKUX BEIUYUH (CPEAHSS CKOPOCTh U YCKOPEHHUE Tela
IPU PaBHOYCKOPEHHOM JBMXKEHUM, YCKOPEHHE CBOOOJHOIO MaJeHHUs, >KECTKOCTb MPY>KUHBI,
KO3 UILIMEHT TPEHUS CKOJIbKEHHUS, MeXaHuueckas paboTa U MOIIHOCTb, YACTOTa U MEPUOJ
Kose0aHui

MaTEMaTHYeCKOro M MPYXUHHOTO MAsSTHUKOB, ONTHYECKas CHJIa COOUpAOIIeld JIMH3BI,
paZMOaKTUBHEIN (OH): IMJIAHUPOBATH WU3MEPECHHsI; COOMPATh SKCICPUMEHTAIBLHYIO YCTAaHOBKY M
BBIIIOJIHATh U3MEPEHUs, CeAys NMPEMIOKEHHON MHCTPYKLUWH; BBIUUCIATH 3HAUYECHUE BEIUYUHBI U
AHAJIM3UPOBATH MOJYYEHHBIE PE3YJIBTAThI C YUETOM 3aJaHHOM NOTPEIHOCTU U3MEPEHHI;

— co0mro1aTh MpaBuiia TEXHUKU O6e30MacHOCTH IpH paboTe ¢ 1a00paTopHBIM 000pYyI0BAHUEM;

—  pa3iuyaTh OCHOBHBIC TMPHU3HAKH HM3YYCHHBIX (U3UYECKUX MOJENICH: MaTephallbHas TOYKa,
abcooTHO TBEPAOE TEJIO0, TOUEUHBIH HMCTOYHHMK CBETA, JIy4, TOHKAs JIMH3A, IUIAHETapHas MOJEIb
aToma, HyKJIOHHAsi MOJIeJIb aTOMHOTO SIIpa;

— XapaKTepU30BaTh MPHUHIMIBI JEHCTBUS U3YYCHHBIX MPHUOOPOB U TEXHHUYECKHX YCTPOMCTB C
OMOpoOl Ha WX omnucaHuss (B TOM YHCJE: CIHUIOMETP, TATYMKU TIOJIOKEHHS, PACCTOSHUA U
YCKOpEHUS, paKeTa, 3X0JIOT, OUKH, IEPUCKOT, (poToarmapar, ONTUYECKHUE CBETOBOIbI, CIIEKTPOCKOII,
03UMETp, Kamepa BuibcoHa), HMCHONB3ysd 3HAHUS O CBOMCTBAX (DU3MYECKUX SIBIICHUU H
HeoOxouMBbIe (PU3NUECKHE 3aKOHOMEPHOCTH;

—  HCTOJB30BaTh CXEMbl M CXEMAaTHYHBICE PUCYHKH HW3YYEHHBIX TEXHHMUYECKHX YCTPOUCTB,
WU3MEPUTENIbHBIX MPUOOPOB U TEXHOJOTHYECKUX MPOIECCOB MPU PEHICHUH y4EOHO-MPAKTUYECKHIX
3aJ1a4; ONTUYECKHUE CXEMbl JUISl MOCTPOCHUSI M300pakeHUH B IIJIOCKOM 3€pKajle U coOHuparoleit
JIMH3E;

— TMPUBOAWUTH TPUMEPHI/HAXOIUTh WH(MOPMAIIUIO O TPUMEpaxX MPAKTHYECKOTO HCIIOJIb30BAHUS
(bu3MYeCKUX 3HAHUN B MOBCEAHEBHOW KU3HU ISl oOecrieueHus 6€30MacHOCTH MpU OOpaleHUH C
npubo-paMud U TEXHUYECKUMHU yCTPOWCTBAMHU, COXPAaHEHHUS 3[I0POBBS U COONIOACHUS HOPM
AKOJIOTUYECKOI0 MMOBEJICHUS B OKPYKAIOIIEH cpefie;

— OCYIIECTBJISITh TOUCK HHpopManuu (U3UIECKOTO CojepkaHuss B ceTu VIHTepHer,
CaMOCTOSITENNFHO (HOPMYIHPYS TOMCKOBBIN 3aMpoC, HAXOAUTh MYTH OMpPEIeTIeHUs] JOCTOBEPHOCTH
MOJTy4eHHOW MH(POPMAIIMKA Ha OCHOBE UMEIOIIUXCS 3HAHUH U JIOTTOJTHUTEIIbHBIX HCTOYHUKOB;

—  HCITONb30BaTh TMpPH BBHIMOJHEHUH Y4YEOHBIX 3aJaHUNl Hay4yHO-TIONMYISPHYIO JHUTEpaTypy
(hbU3UYECKOTO COAepKaHUs, CIIPABOYHBIE MaTEPHAIIBI, peCypchl ceTu VHTepHeT; BiaieTh mpuéMamMmu
KOHCIIEKTUPOBAHUSA TEKCTa, MpeoOpa3oBaHus MH(POPMALIMK U3 OJHON 3HAKOBOW CHCTEMBI B IPYTYIO;
— CcO03/1aBaTh COOCTBEHHBIE TMHUCHMEHHBIE M YCTHBIE COOOIICHHS Ha OCHOBE WH(MOpPMAIUU U3
HECKOJIbKUX HMCTOYHHKOB (DU3MUECKOTO COJAEpIKAHUS, IMYOIUYHO TPEJCTABIATh Pe3yIbTaThl
MIPOEKTHOM WJIM MCCIIEIOBATEIHCKON AEATEILHOCTH; TIPU 3TOM IPAaMOTHO HCIIOJIH30BaTh U3YYCHHBIN
MOHATUMHBIN anmapar u3y4aemMoro paszena (GU3uKu U COMPOBOXKIATh BHICTYIUICHHE MPE3eHTaIUei
C Y4€TOM 0COOEHHOCTEN ayIUTOPUU CBEPCTHUKOB.
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4 TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC

Ne | HammeHoBaHue pa3ae/ioB H TeM MPOrpaMMbI KoJsinyecTBo yacoB JJieKTpoHHbIe (U poBbIE)
n/ BCer | KOHTPOJIbHbIE NpaKTHYECKHe 0bpasoBaTelIbHbIE Pecypebl
Paznen 1. ®u3uka u €€ poJib B NO3HAHUM OKPY-KAKOIIEr0 MUPa

1.1.| ®u3zuka — Hayka o mpupojae 2 0 0 http://school-collection.edu.ru
1.2.| ®usnyeckue BeJHIYHHBI 2 0 1 http://school-collection.edu.ru
1.3 | EcTecTBEHHO- HAyYHbIil METO/] MO3HAHUS 2 1 1 http://school-collection.edu.ru
Hroro no pasaeiny 6

Paznen 2. llepBoHavajibHbIe CBEIEHUsI 0 CTPOEHHH BelIeCTBA

2.1.| Ctpoenue BeniecTa 2 0 1 https://resh.edu.ru/subject/28/7/
2.2.| IBM:KeHHE H B3aHMO/IEiCTBHE YACTHII BENIECTBA 2 0 0 https://resh.edu.ru/subject/28/7/
2.3.| ArperaTHblie COCTOSIHHSI BellIeCTBA 2 1 0 https://resh.edu.ru/subject/28/7/
Hroro no pasneny 6

Paznen 3. JIBMkeHHe ¥ B3anMOJeiicTBHE TeJl

3.1.| MexaHn4ecKoOe IBHKEHHE 4 0 https://resh.edu.ru/subject/28/7/
3.2.| Unepuusi, Macca, IJIOTHOCTh 6 0 https://resh.edu.ru/subject/28/7/
3.3.| Cuaa. Buabl cua 10 |1 https://resh.edu.ru/subject/28/7/
Htoro mo pazumeny 20

Paznen 4. JlaBaenue TBEPABIX TeJl, ;KUIKOCTEH M ra3oB

4.1.| NaBaenne. [lepenava napjaeHusi TBEPALIMH TeJIAMH, 4 0 0 https://resh.edu.ru/subject/28/7/
4.2.| JlaBJieHHE HKUIKOCTH 4 0 0 https://resh.edu.ru/subject/28/7/
4.3.| ATMocdepHoe 1aBIeHHE 4 0 0 https://resh.edu.ru/subject/28/7/
4.4.| JleficTBHe ;KMIKOCTH M ra3a Ha MOrpy:k€éHHoe B HUX Tejio | 9 1 2 https://resh.edu.ru/subject/28/7/
HWToro no pazueny 21

Paznen 5. PaboTa M MOIIHOCTH. JHEPrus

5.1.| PaboTa u MoIIHOCTH 0 0 https://resh.edu.ru/subject/28/7/
5.2.| IIpocThie MEXaHU3MBI https://resh.edu.ru/subject/28/7/
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5.3.| MexaHu4ecKasi JHeprus 4 https://resh.edu.ru/subject/28/7/
HToro no pazneny: 15

PesepBHoe Bpems 0

OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68
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8 KIIACC

Ne | HammeHoBaHmue pa3aejioB U TEM MPOrpamMmmabl

KoauvecTBO 4acoB

JaeKTpoHHbIe (1N (PoBbIE) 00pa3oBaTeIbHbIE

n/ BCero| KOHTPOJIbHbIE NpaKTHYECKHe pecypcerl

Paznen 1. TemioBble siBJIeHUS

1.1.| CTtpoeHue M cBOiiCTBa BelIECTBA 7 0 0 https://resh.edu.ru/subject/28/8/
1.2.| TenjioBbie MpoIecchl 23 |2 4 https://resh.edu.ru/subject/28/8/
Hroro mo pazneny 30

Paznen 2. DileKTpU4eCKue U MATHUTHbIE SIBJICHUS

2.1.| DnexTpuueckue 3apsiabl. 3apsizKeHHbIE TeJIa H HX 6 0 0 https://resh.edu.ru/subject/28/8/
2.2.| IlocTOSIHHBII DJIEKTPHYECKHI TOK 20 |1 5 https://resh.edu.ru/subject/28/8/
2.3.| MaruuTHble sIBJIEHHS 6 1 1 https://resh.edu.ru/subject/28/8/
2.4.| DeKTPOMATHUTHASL MHAYKIHS 6 1 0 https://resh.edu.ru/subject/28/8/
HToro no pasueny 38

PesepBHOE Bpems 0

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 |5 10
9 KJIACC

Ne | HaumeHoBaHMe pa3e/i0B H TeM NPOrPaMMbl KoJunuecTBo yacos J1eKTpoHHbIe (HU(pPpOBLIE)
n/n BCEIr0| KOHTPOJILHbIE NpaKTHYeCKHe 00pazoBaTe/bHbIe pecypehl
padoThI padoThI

Paznen 1. Mexannveckue siBJIeHUsI

1.1.| MexaHu4yecKoe ABH;KEHHE H CIIOCOOBI €r0 ONMUCAHUS 12 https://resh.edu.ru/subject/28/9/
1.2.| B3aumopneiicTBue TeJ 22 https://resh.edu.ru/subject/28/9/
1.3.| 3akoHbI coXpaHeHHsI 10 https://resh.edu.ru/subject/28/9/
HToro no pazpeny 44

Pasgen 2. Mexannueckue K0ae0aHUSA M BOJHEI

23
2.1.MexaHu4yeckue KoJiedanust < 0 1 https://resh.edu.ru/subject/28/9/




2.2.

MexaHu4ecKue BOJHBI. 3BYK

4

https://resh.edu.ru/subject/28/9/

Hto

ro 10 pa3zieiny

0

Paznen 3. DJIeKTPOMArHUTHOE 1M0J1€ ¥ 3JIeKTPOMATHUTHBIE BOJHBI

3.1.[D/IeKTpOMarHuTHOE MoJie H 3JIEKTPOMArHUTHBIE BOJIHBI |8 https://resh.edu.ru/subject/28/9/
Htoro mno pazueny
Pasgen 4. CBeroBble ABJICHHSA
4.1.[3aKkoHBI pacnipocTpaHeHHs CBETa S https://resh.edu.ru/subject/28/9/
4.2. JIMH3BI M ONTHYECKHE PHOOPBI 5 https://resh.edu.ru/subject/28/9/
4.3. Pa3ioxkeHne 6eJ10ro CBeTa B CIEKTP 3 https://resh.edu.ru/subject/28/9/
HToro no pazueny 13
Pasnen 5. KBaHTOBBIE ABJICHUSA
5.1. [McnyckaHue U MOTJIONIEHHE CBETa AaTOMOM 4 https://resh.edu.ru/subject/28/9/
5.2.|/CTpoeHHre aTOMHOT0 si/Apa 3 https://resh.edu.ru/subject/28/9/
5.3. flnepuble peakuuu 7 https://resh.edu.ru/subject/28/9/
Htoro mo pazneny 14
Paznein 6. [loBTOpUTE/ILHO-0000 A0 IHIT MOYJIb
6.1. CucremaTusanusi ¥ 06001eHHEe TPEIMETHOTO 14 https://resh.edu.ru/subject/28/9/
COJEPKAHMS M ONbITA AeSITeJIbHOCTH, IPUOOPETEHHOT O
NpH M3yYeHUHU BCero Kypca pu3snku
Htoro mo pazgeny 14
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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5. MIOYPOYHOE IIJIAHUPOBAHUE

7 KJIACC
Ne | Tema ypoka KosmyecTBo yacos Buaebi, popmbl
n/n KOHTPOJISA
BCEro | KOHTPOJIbHbIE | IPAKTHYECKHUEe
padoThI padoThI
1. | ®usuka - Hayka o pupoze 1 0 0 VYcTHBIN onpoc;
2. | MeTobl HAyYHOTO TIO3HAHUS 1 0 0 VYcTHBIN onpoc;
3. | dusnyeckue BEIMYMHEI, UX eqUHUIBLl 1 | 1 0 0 YCTHBIN 0mIpoc;
IPUOODBI IS U3MEPEHHS
4. | «OnpeneneHue 1eHbI JeICHUs 1 0 1 JlaGopaTopHas
W3MEPUTEIBHOTO TPHOOpay pabora Nel;
5. | ®usuka ¥ TeXHUKa 1 0 1
6. | O6o06marommii ypok mo teme "Uro 1 1 0 YcrHbIN
n3ydaet usuka’. oI1poc;
7. | Mornekya — MeJbyaiiias 4acTuiia 1 0 0 YcTHBIN onpoc;
BEIIECTBA
8. | JlabGoparopnas pabota mo onpenaenenuto | 1 0 1 JlaboparopHas
pa3MepoB MajbIX Tell METOJOM PSII0B pabota Ne2;
9. | iBmxenwue yacTuil Benectsa. CBs3b 1 0 0 YCTHBIN 0TIpoC;
CKOPOCTH JIBHYKEHUS YACTHI] C
TeMreparypoi. bpoyHoBckoe
nsuxenue. uddysus
10. | BzaumoeiicTBre YacTHII BeleCTBA 1 0 0 VYcrHbIl onpoc;
11. | B3aumocBsi3b MeXK1y CBOICTBAMHU 1 0 0 VYcTHBIN onpoc;
BEIIECTB B PAa3HBIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHO
MOJICKYJISIPHBIM CTPOCHUEM.
Oc00EHHOCTH arperaTHbIX COCTOSTHUMN
BOJIBI
12. | O6o0maroImii ypok mo Teme: 1 1 0 KonTtponbHas
"Ctpoenue BemectBa". KoHTposibHas pabora;
pabora
13. | MexaHu4eckoe TBUKEHHE. 1 0 0 VYcerHbll onpoc;
PaBHOMEpHOE 1 HEpaBHOMEPHOE
JIBUKCHHE
14. | CkopocTb 1 0 0 VYcTHBIN onpoc;
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15. | I'padmueckoe npencraBieHNe JBHKEHUS [InceMeHHBIN
KOHTPOJIb;

16. | Cpennsist CKOPOCTh IPU HEPABHOMEPHOM CamocrosrenbHas
JNBIKEHUH. Pacuér myt u BpeMeHu pabora;
JBYKEHUS

17. | SIBnenue unepuuu. 3aKOH UHEPLIUU [TrucbMeHHBbIN

KOHTPOJIb;

18. | B3aumoseiicTBre Te Kak MPUYUHA VYcTHBIN onpoc;
M3MEHEHMsI CKOPOCTHU JAIBUYKCHMSI Tell

19. | Macca kak Mepa HHEPTHOCTH Tejia YcTHbIN onpoc;

20. | IInotHOCTS BewmecTBa. CBA3b IUIOTHOCTH VYcTHBIN onpoc;
C KOJIMYECTBOM MOJIEKYJT B €AMHULIC
00BEMa BelecTBa

21. | Jlaboparopnas padota "OnpeneneHue JlaGoparopHas
IUIOTHOCTH TBEPJOTO TeJla C OMOILBIO paborta;

BECOB U M3MEPUTENILHOTO IMIMHApa"

22. | Pemienue 3amad. Pacuer macchl u ITnceMeHHBIH
o0beMa Tesa 1o ero MIOTHOCTU KOHTPOJIb;

23. | Cua KaK XapakTepuCcThuKa YcTHBII onpoc;
B3aUMOJICHCTBUS TeJl

24. | SIBneHue TATOTCHUS U CHJIA TSXKCCTH. YcTHBIN onpoc;
Cuna TSDKeCTH Ha IpYTHX IUIaHeTax

25. | Cuna ynpyroctu u 3akoH [ 'yka IIucemenHsbIi

KOHTPOJIb;

26. | Cusbl ynipyroctu. Bec Tena. YcTHBIN onpoc;
Hesecomocts

27. | JTaboparopuas pabora "I'pagynpoBanue [IpakTuueckas
NPY>KUHBI U U3MEPEHHE CUIT paborta;
JUHaMoMeTpoMm"

28. | CioyKeHUe CHJI, HAMIPABICHHBIX 10 YcTHBI onpoc;
OJIHOM mpsiMol. PaBHOAEHCTBYIOMIIAS
CHIT

29. | Cuna Tpenust. TpeHue CKOIbKSHUS 1 [MucrmMeHHBIH
TpEHUE MOKOs KOHTPOJIb;

30. | JTabopartopHast pabota "M3yueHne CUITbI [IpakTnueckas
TPEHUS CKOJIBKEHUS MPH JIBUKEHUU pabora;

Opycka 1o TOpU30HTaTBLHOM
noBepxHocty "TpeHune B npupone n
TEXHHUKE
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31. | O6oOIIaroHii YPOK 1O TeMe: 0 0 [TucbMeEHHBIN
"JIBrkeHUE B B3auMoAcHcTBHE Tea" KOHTPOJIb;

32. | KonrposnbHas pabora o Teme: 1 0 KontponbHas
"JIBM>keHrEe B B3auMoAercTBrue Tea" pabora;

33. | aBneHue 0 0 YcTHBIIN 0mIpOC;

34. | CiocoObl yMEHBIIICHUS U YBEITMYCHUS 0 0 YcTHBI onpoc;
aBIICHUS

35. | MaBienue raza 0 0 TectupoBanue;

36. | [lneBMaTH4YeCKHE MAITUHBI 0 0 VYcrHbIl onpoc;

37. | 3akon [Tackans 0 0 VYcTHBIN onpoc;

38. | JlaBiienue BHYTpPH KUIKOCTH 0 0 [TucrMeHHBIH

KOHTPOJIb;

39. | 3aBHCUMOCTD JABJIEHUS KUIKOCTHA OT 0 0 YcTHBIN onpoc;
rIyOuHBI TOTpysKeHus. Perenue 3anau

40. | 3aBUCUMOCTb JABIEHUS KUIKOCTH OT 0 0 ITuceMeHHbIi
TIIyOWHBI IOTpYKeHus. Permenne 3amaq KOHTPOJIb;

41. | Bec Bo3myxa 1 aTMOC(EpHOE JaBIICHHE. 0 0 ITuceMeHHBIH
[TpuunHBI CylIecTBOBAHUS BO3IYIITHON KOHTPOJIb;
000JI0YKH 3eMITH

42. | Onwit Toppuuenu. M3mepenue 0 0 YcTHBIN onpoc;
aTMOC(EpHOTO TaBJICHUS

43. | TIpubops! i U3MEpEHUS 0 0 YcTHBI onpoc;
aTMoc(hepHOro JaBIeHUS

44. | TunpaBnuuecKue MEXaHU3MbI 0 0 VYcrHbIl onpoc;

45. | [leiicTBHE )KUIKOCTH M ra3a Ha 0 0 YcTHBIN onpoc;
MOTPYXEHHOE B HUX TEJO. 3aKOH
Apxumena

46. | BerTaskuBaroiias (apxuMe0Ba) Cria. 0 0 YcTHBIN onpoc;
DKCTepUMEHTAILHOE OTPE/ICIICHNE
BBITAJIKUBAIOIIEH CHIIBI

47. | Onpenenenne BHITATKHBAIOIIEH CHIIBI, 0 1 JlaGopaTopHas
JENCTBYIOIIEH Ha TENO,ITOIPYyKEHHOE B pabora;
KUIKOCTD.

48. | Perrenue 3a1a4 mo teme "ApxumMenoBa 0 0 [TuceMeHHBIH
cuia” KOHTPOJIb;
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49. | JTaboparopHas padora Ne 9 [IpakTnueckas
«BrpIsicHEHUE yCIIOBUY IIJIaBaHUS TElla B pabora;
KUIKOCTH»

50. | YcnoBus miaBanus tein. Perienue 3agau [MuceMeHHbII

KOHTPOJIb;

51. | [InaBanue cymoB. Bo3nyxormiaBanue. YcTHBIN 0onpoc;
HccnenoBanre MOPCKUX TITyOUH.

IToxopenue ropHBIX BEpPIIMH

52. | O6o0IIaroIHUil YPOK 110 TEME ITuceMeHHBIN
"JlaBieHue TBEPIBIX TEJ, )KUIKOCTEN U KOHTpOJIb;
ra3oB"

53. | KonrposnbHast pabota 1mo Teme KonTtponbpHas
" JlaBieHue TBEPIBIX TEJ, )KUAKOCTEH U pabora;
ra3zos"

54. | Mexanuueckas pabota YcTHBIN onpoc;

55. | MomHocTh VYcrHbIl onpoc;

56. | Kunetnveckas ¥ MOTCHIIHATbHAS VYcrHbIl onpoc;
JHEpPTrUs

57. | IIpeBpareHre OJHOrO BHIA YcTHBIN onpoc;
MEXaHUYECKOW SHEPTUHU B IPYTrOU

58. | 3aKOH COXpaHCHHUS U U3MCHEHHSI YcTHBIN onpoc;
JHEPTUHU B MEXAHUKE

59. | DHeprus ABWXKYIIEHCS BOIBI M BETPA. VYcrHbIH onpoc;
[ToBTOpeHue u 06001IEHNE TEMBI
PaboTa. MOIITHOCTE . SHENTHS

60. | TTpocThie MEXaHU3MBI: pBIYar, OJIOK, [MuceMeHHBIH
HaAKJIOHHAA TJI0CKOCTh. [IpaBuio KOHTPOJIb;
paBHOBecHsI ppiuara. MOMEHT CHIIBI

61. | Peruaru B OBITY, IPUPOJIE U TEXHHKE. VYcrHbIH onpoc;
Poiuaru B Tesne yenoBeka

62. | bnoku. [IpumeHeHue mpasuia VYcTHBIN onpoc;
paBHOBECHSI phluara K 0JIOKy

63. | «30110TOE TIPABUIIO» MEXAHUKH YcTHBII onpoc;

64. | KIIJ] mpocThIX MEXaHU3MOB. JlaGopaTopHas
DKCIEPUMEHTATILHOE UCCIIETOBAHUE pabota;

65. | KortponbHast pabota 1mo Teme KonTtponpHas
"Mexanuueckasi paboTa, MOIIHOCTbD, pabora;

MPOCThIE MEXaHU3MBI"
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66. | [ToBropenue u 0600meHNE coaepkanust | 1 0 0 [TuceMeHHbBII
Kypca ¢pusuku 7 kinacca. TeMsr KOHTPOJIb;
"PaBHomepHOe aBuxkeHue. [Inotnocts
BeuiectBa. Cuiibl B npupoze”

67. | IloBropenue u 0600meHue coaepxkanus | 1 0 0 [MuceMeHHbII
Kypca ¢usuku 7 kinacca. TeMsl KOHTPOJIb;

" JlaBieHue TBEPBIX TEJ, )KUAKOCTEH U
ra3os, [InaBanue ten"

68. | ItoroBast KOHTpOJIbHAs paboTa 1Mo 1 1 0 KonTponbHas
Kypcy pusuku 7 kimacca. TeMbl pabora;
"Bzaumopericteue Ten. JlaBiaenue
TBEPABIX TEJI, )KUIAKOCTEHU U ra30B,

[InaBanue ten. Pabora 1 MOLIHOCTE.
[IpocTeie MexaHU3MBI"
OBILIEE KOJIMYECTBO YACOB 68 6 9
I10 ITPOI'PAMME
8 KJIACC
Ne | Tema ypoka KounyecTBo 4yacoB Buapbi,
n/n dopmbi
BCEro | KOHTPOJIbHbIE | IPAKTHYECKH e
KOHTPOJIA
padoThI padoThI

1. | OcHOBHBIE MOJIOKEHUS MOJICKYJISIPHO- 1 0 0 VYcTHbIN
KHHETUYCCKOW TEOPUHU CTPOCHHSI BEIIECTBA OT1poC;

2. | Mopenu TBEPIOTO, YKHUIKOTO U 1 0 0 YcTHBIH
ra3000pa3HOro COCTOSTHUI BeIecTBa OIIpOC;

3. | CmauuBaHue 1 0 0 YcTHbIN

OTIpoC;

4. | KanwiisipHble SIBICHUS. 1 0 0 YcTHbIN

OIIDOC:

5. | Kpucramnmyeckue u amopHbie TBEPIbIE 1 0 0 VYcTHbii
Tena OTIpoC;

6. | TemnoBoe pacuMpeHue u cxxaTue 1 0 0 VYcTHbIi

OIIpoc;

7. | O6o0maronuit ypok mo teme "Ctpoenue nu |1 0 0 [TuceMeHHBIN
CBOMCTBA BemecTna" KOHTpOJIb;

8. | Temnepatypa. BuyTpeHHsist sHeprus 1 0 0 VYcTHbIi

OIIpoC;

9. | CrocoObl m3MEHEHHS BHYTpeHHEH sHeprun | 1 0 0 VYerubii

fatnsaYaYall
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10. | Buns! Teronepenaun YcTHbIl
OIIpoC;

11. | Tenmonepenaya B IpUPOAE M TEXHUKE VYerubii
OI1poC;

12. | O6o6maromimii ypok" CTpocHHe U YcTHbIi
cBoiicTBa Bemecta" u "Temionepenaya" OIIpoC;

13. | KoiuruecTBO TEIIOTHL. Y AeibHas [TuceMeHHBIH
TEII0EMKOCTh BEIIECTBA KOHTPOJIb;

14. | Temmoo6meH. JlaboparopHas paboTa [IpakTnueckas
"UccnenoBanue sSBICHUS TEIZIOOOMEHA TTPH pabora;
CMEILIUBAaHUM XOJOJAHOU U ropsiue Boibl"

15. | TeroBoe paBHOBecue. JlabopaTopHas [TpakTrdeckas
pabota "OnpeneneHne KOIMUeCTBa pabora;
TEIUIOTHI, TOJTY4EHHOTO BOJIOU TIPH
TEIJI000MEHE C HAarPEThIM METAUIMYECKIM
HWIMHAPOM"

16. | YpaBHeHue TerioBoro GanaHca. [TpakTudeckast
Jlaboparopnas pabota "Onpenenenue pabora;
yACIBHOU TEIJTIOEMKOCTH BemecTBa"

17. | Pemenue 3anau no teme "Ternmooomen" [TuceMeHHBIIM

KOHTPOJIb;

18. | [InaBneHue u oTBEpaACBaHME ITnceMeHHBIH
KPUCTAITTUYECKUX BEIIECTB KOHTPOJIb;

19. | VnenpHas TemnoTa riaBleHusl. [TpakTudeckas
JlaGopaTtopHast pabora "Onpenenenue pabora;
yIIeIbHON TEIUIOTHI TIaBlIeHuUs Jibaa"

20. | TTapoo6pa3zoBaHue ¥ KOHICHCAIHSL. Y CTHBIH
Hcnapenue OIIpOC;

21. | BmaxHOCTh BO3/TyXa VYcTHbii

OIIpoC;

22. | IsmepeHue BIaXHOCTH BO3TyXa. [TpakTuaeckas
JlaboparopHas pabota "Onpenenenue pabora;
OTHOCHUTEIILHOM BIaKHOCTH BO3Tyxa"

23. | Kunienue. Y nenpHas TeIuiora YcrHbIH
napooOpa3zoBaHus OIIpoC;

24. | Pewenue 3anad o teMe "M3MeHeHue [TuceMeHHBII
arperaTHbIX COCTOSIHMI BemecTna' KOHTPOJIb;
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25. | DHeprus TOIIMBA. Y IeIbHAS TEILIOTA VceTHBIN
cropaHus OIIpoC;

26. | IIpunImIbl pabOTHI TEIUIOBBIX IBUTATENIEH. YcTHbIi
KII/I TermmoBoro nBurarens OIIpOC;

27. | Pemenue 3a1a4 o Teme "TeruioBbie VYerubii
aBiieHus". Bunel Temonepenayu, omnpoc;
KOJIMYECTBO TEIJIOThI, U3MEHEHHE
arperaTHbIX COCTOSTHUI BEIleCTBa,

BJIAXXHOCTH BO3yXa"

28. | Pemenue 3amau o teme "TeruioBbie [TuceMeHHBIH
apieHus". Bunel Teronepenayn, KOHTPOJIb;
KOJIMYECTBO TEIJIOThI, U3MEHEHUE
arperaTHbBIX COCTOSIHHI BEIIECTBA,

BJIYKHOCTh BO3yxa"

29. | O6o6aromHit ypok mo teme "TeroBbie [TuceMeHHBIH
SIBJICHUS " KOHTPOJIb;

30. | KonrponbHas pabota mo teme "TerioBsie Kontponbnas
siBJIeHUs" pabora;

31. | Dnekrpusanus Ten. Baanmoneiictue YcTHbII
3apsKkeHHbIX Ted. 3akoH Kyrnona OT1poC;

32. | DnekTpuyeckoe moie. HanpsukeHHOCTD YcTHBII
noist. [IpuHnun cynepno3uuuu OIIpoC;
ANEKTPUUYECKUX TOJIEH

33. | Hocutemnu 31eKTpUYECKHX 3apsa0B. 3aKOH [TuceMeHHBIH
COXpaHEHUs AJIECKTPUIECKOTO 3apsiaa KOHTPOJIb;

34. | Ctpoenue atoma YcTHbIN

OIIpoC;

35. | [IpOBOAHVKY M TUAJICKTPUKH. YcTHbIM

OIIpoC;

36. | O6oOIIaroNHil YPOK 11O TEME [TuceMeHHBII
"DeKTprYecKue 3apsabl. 3apsyKEHHBIE TENa KOHTpOJIb;

U UX B3auMojcucTaue"

37. | Dnekrpuueckuii Tok. Cria Toka YcrHbII

fatnsaYaYall

38. | UcTOYHWKH TTOCTOSTHHOTO TOKA YcrHbii

OIMNOC:

39. | JlelicTBHS 2JIEKTPHUYECKOTO TOKA VYerubii

OTIpoC;
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40. | DneKTpUYeCKUil TOK B )KUIKOCTAX U Ta3ax YcerHbIi
OIIpoC;

41. | Dnektpuyeckas Lenb YcTHbIi
OI1poC;

42. | Cuna toka. JlJaboparopHas padoraNe 4 [TpakTuyeckas
«COopKa >IeKTPUUECKOH 1IeNH U U3MEpPEHHE pabora;

CHJIBI TOKA B €€ Pa3IMYHbIX Y4acTKax).

43. | DneKTpuUecKoe HaupsHKEHHE. IIpakTrueckas
Jlaboparopuas pabota "3mepeHue u pabota;
peryJMpoBaHue HaNpsHKeHU"

44. | ConpoTuBJICHHE IPOBOJHHKA. YcrHbrit

OI1poC;

45. | 3akoH Oma Juis ydacTka Lenu YcTHbIN

OTIpoC;
46. | YaenbHOE CONPOTUBIICHNE BEIIECTBA. YcTHEIN
OI1poC;

47. | Peocrar. JlabopaTopHas pabota [IpakTnueckas
"PerynupoBanue cuibl TOka peoctatoM” pabora;

48. | TlocnenoBaTenbHOE COCMHEHHE VYcTHbIi
IIPOBOJTHUKOB OT1poc;

49. | IlapannensHoe COeAMHEHUE TPOBOIHUKOB YcrHbII

OIIpoC;

50. | Jlaboparopuas padora «3mepenue [TpakTryeckas
COIPOTHBIIEHUS IPOBOIHUKA MTPU MIOMOILU pabora;
aMIIepMeTpa U BOJIbTMETPay.

51. | PaboTa 1 MOIITHOCTB 3JICKTPHUYECKOTO TOKA. VYcTHbIi
3akoH /Ixoyns—JleHna OIIpOC;

52. | Pacu€r paboThI 1 MOITHOCTH TOKA. IIpakTrueckas
JlaGopartopnast pabora Ne 8 «M3mepenne pabora;
MOIITHOCTH U Pa0OOTHI TOKA B 3JIEKTPUUIECKOM
JamIme».

53. | DIEKTPOIPOBOKA U MTOTPEOUTENN Y CTHBIH
aNeKTpuyeckoil sHepruu B ObITy. KopoTkoe OIIPOC;
3aMbIKaHUE.

54. | Pemenwe 3amau mo temam "Cuia TOKa, [TuceMeHHBII
HanpspKeHUe, COMPOTUBIIeHHE, 3aKkoH OMa KOHTPOJIb;

JUIS y4acTKa LNy, YAeIbHOe
COMPOTHUBIIEHUE, COCIMHEHUS] IPOBOJHUKOB
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55. | Pemenwne 3anau o Temam "3akon Oma s |1 0 [TuceMeHHBIN
ydacTka ey, padoTa ¥ MOITHOCTh TOKa, KOHTPOJIb;
3akoH J[xoyns-Jlenna"

56. | KonrposnbkHas paboTa 1o reme 1 0 [TuceMeHHBbIH
"DnekTpuueckue siBaeHus" KOHTpOJIb;

57. | Marautnoe niosie. OneIT Opcrena. 1 0 KonTponbhas

pabora;

58. | MaruuTHOE 10JI¢ SJIEKTPHUECKOrO TOKA. 1 0 VYerubii
Onexrpomaraut. JlabopaTopHas pabora OTIpoC;
No9«Cbopka 37eKTpOMaraiTa u UCTIbITAHNE
€ro JICUCTBU.

59. | [TocTosiHHBIC MArHUTHL. MarHuTHOE MOJIC 1 1 [TpakTudeckast
3eMIu ¥ ero poiib JJis KU3HU Ha 3emiie pabora;

60. | [lelicTBHe MarHUTHOT'O OJISl HA MPOBOIHKUK | 1 0 VYcTHbIN
C TOKOM OI1poC;

61. | DiaeKTpoABHraTENb IOCTOSHHOTO TOKA. 1 0 YcTHbIH
Jlaboparopnas pabota «CoOopka Ompoc;
AJIEKTPOMArHUTa U UCIIBITAHUE €TI0
IEUCTBUSY.

62. | KITJI snextpoaBuratens 1 0 VYcTHbIi

OT1poC;

63. | KouTponbeHas padora o reme "MarauTHeie |1 0 KonTponbHas
SIBJICHUS " pabora;

64. | OnbiTel Dapanes. SIBneHue 1 0 VYcTHbIi
AIEKTPOMArHUTHOW WHTYKITHH. OITIpoc;

65. | [IpaBwiio JleHna. DnekTporeHeparop. 1 0 VYcTHbIN

OIIpoC;

66. | CtocoObI OTyUEHHS IICKTPHUECKOM 1 0 [TucbmMeHHbIM
SHEPTUU. DIEKTPOCTAHIINU Ha KOHTPOJIb;
BO300OHOBIISIEMBIX UICTOYHHKAX YHEPTHUH.

67. | IloBTOpeHue Kypca 1 0 [TuceMeHHBIN

KOHTPOJIb;

68. | IroroBast KOHTpOJIbHAsE paboTa 1Mo Kypcy 1 0 KonrponbHas
¢usuku 8 xkmacca. Temsl "CTpoenue u pabora;
CBOMCTBA BEIIECTBA. TEIIOBBIE SBJICHMUS.

DJIEKTPUYECKUE U MAarHUTHBIC SABICHUA"
OBILIEE KOJIMYECTBO YACOB I10 68 10

I[TPOTPAMME
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9 KJIACC

Ne  [Tema ypoka KosnmuecTBo yacoB Bunpi,
/1 (hopmbl
BCCTO [KOHTPOIBHBIC  [MPAKTHYCCKHE  koHTpOIS
paboThI paboThI

1. Mexanuueckoe npuxenue. Papaomepuoe |1 0 0 'Y CTHBIH OIIPOC;
PSIMOJIMHEHHOE JIBUKCHUE

2.  [Pemenue 3a1a4 Ha paBHOMEPHOE 1 0 0 'Y CTHBIH ompoc;
MPSIMOJIMHEIHOE JIBUKCHUE

3.  |OTHOCUTENBHOCTh MEXaHHUECKOTO 1 0 0 [TuceMeHHBIN
TIBUKCHHUS KOHTPOJIb;

4. (CpenHsist © MTHOBEHHAsl CKOPOCTh Tena npu |1 0 0 Y CTHBII O1poc;
HEPaBHOMEPHOM JIBUKCHUU.

5. [Yckopenue. PaBHOyckopeHHOE 1 0 0 'V CTHBIH ompoc;
MPSIMOJIMHEHHOE JIBUKCHUE

6. |[lepemenieHue npu paBHOYCKOPEHHOM 1 0 0 Y CTHBII O1poc;
MPSIMOJINHEHHOM JIBUKCHUN

7.  JlaGoparopnas paborta Nel «MccnenoBanue |1 0 1 [TpakTudeckast
[PAaBHOYCKOPEHHOTO JIBM)KEHUS 0e3 pabora;
HA4aJIbHOU CKOPOCTH

8. CB0OOIHOE IageHne 1 0 0 'Y CTHBIN o1poc;

0. Pemenue 3amadya mo TeMe 1 0 0 [TnceEMeHHEBIN
"PaBHOYCKOpEHHOE MPSIMOJIMHEITHOE KOHTpPOJIb;

10. |[PaBHOMepHOE JBM)KEHHE IO OKpYyXHOCTH |1 0 0 Y cTHBIN O1poc;

11. [Pemenus 3amay o treMe "MexaHnueckoe 1 0 0 [TruceMeHHBIN
TIBMKEHHUE U CIIOCOOBI €ro OnmucaHus" KOHTPOJIb;

12. [KontposabHas paboTa 1o TeMe 1 1 0 KoHTponbHast
"MexaHn4YecKoe ABUKEHUE U CIIOCOOBI €T0 pabora;
onucaHus"

13. [[lepsslii 3akoH HptoToHA 1 0 0 'Y cTHBIN O1poc;

14. |Bropoii 3akon Hetotona. [Tpunumn 1 0 0 Y cTHBIN o1poc;
CYNEpPIO3UIIMU CHIT

15. (Tperuii 3akoH HptoToHa 1 0 0 'Y cTHBIN O1poc;

16. |Pemenue 3a1a4 Ha MPUMEHEHHE 3aKOHOB 1 0 0 [TruceMeHHBIH

HrroToHa

KOHTPOJIb;




17. | Cuna ynpyroctu u 3akoH I'yka [IncemMeHHBIM
KOHTPOJIb;
18. | Jlaboparophas padota Ne2 "OnpezencHre [TpakTudeckas
YKECTKOCTH MPYKUHBI" pabora;
19. | 3akon BcemupHoro tarotenus. Cua YcTHbIi
TSDKECTH OTpoc;
20. | PewreHnue 3a1a4 Ha IBVKEHUE TEM MO [TuceMeHHBIH
JIECTBUEM CHIIBI TSIKECTH KOHTPOJIb;
21. | HeBecoMoCTb U mEperpy3Ku VYcrHblit
OTpoc;
22. |IlepBasg kocMHYECKasi CKOPOCTh VYcrHbiit
OTpoc;
23. | Peurenue 3a1a4 Ha MPUMEHEHHUE 3aKOHA [TuceMeHHBIH
BCEMHPHOT'O TATOTCHUS KOHTPOJIb,
24. | Cuna TpeHus [TucemeHHbIM
KOHTPOJIb;
25. | JlaboparopHas pabora "OnpenencHue IInceMeHHBIN
kod(durmenta TpeHus" KOHTPOJIb,
26. | Pemenue 3a1a4 Ha IBMKEHUE TEN O [TuceMeHHBII
JCHCTBUEM CHJIBI TPCHUS KOHTPOJIb;
27. | Pemenue 3a1a4 Ha JBMKEHUE TEI MO [TuceMeHHBIH
JIECTBHEM HECKOIBKUX CHII KOHTPOJIb;
YcTHbIN
QIIhOC:
28. | Pemrenue 3a1a4 Ha ABMKEHUE TEI MO [TucbMeHHBII
JICHCTBUEM HECKOJIBKUX CHII KOHTPOJIb;
29. |PaBHOBecHEe MaTepUATLHON TOYKU U Y CTHBIH
a0COJIIOTHO TBEPAOTO Tema OTIpoC;
30. | Buasl paBHOBecHs YcTHBIH
OTpoc;
31. |PemieHue 3a/1a4 Ha IPUMEHEHHE YCIOBHIA IInceMeHHBIH
paBHOBECHS TET KOHTPOJIb;
32. | O6o6maromuii ypoK mo Teme [TuceMeHHBII
"MexaHnuyeckue siBJIeHHS" KOHTPOJIb;
33. | Pemenue 3amay o teMe "MexaHUUECKHE IInceMeHHbIi
ABJIeHNA" KOHTpOJIb;
34. | KonrpomabHas paboTa 1Mo TeMe KoHntponbHas
"Mexanuyeckue siBJicHHs" pabora;
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35. | 3aKOH COXpaHEHHUs UMITYIIbCA YcTHbIl
OIIpoC;

36. | PeakTuBHOE nBuxenue. Penienne 3amgay Ha YcTHBIN
MIPUMEHEHUE 3aKOHA COXPaHEHUS OI1poC;
HMITYJIbCa

37. | Mexanuueckasi paboTa ¥ MOIIHOCTb YcTHbIi

OIIpoC;

38. | Kunernueckas sneprus. Teopema o VYeTHbii
KHUHETUYECKOM SHEPTUN OI1poC;

39. | PaboTa cHITBI TSKECTH YcTHBIH

OIIpoC;

40. |Pabota cuibl ynmpyroctu Yerubii

OTIpoC;

41. | Pemenue 3amau no teme "Pabora u [TucbMeHHBII

MOIIHOCTB" KOHTPOJIb;
YcrHblit
OTIpoc;

42. | 3aKOH U3MEHEHHS U COXPAHEHUS [IpakTrueckas
MexaHHuecKol 3Hepruu. JlabopatopHas pabora;
pabota "M3ydueHre 3aKOHA COXPAHCHHS
sHeprun"

43. | Pewrenue 3amad o teMe "3aKoH ITnuceMeHHEBIH
COXPAaHEHHUS UMITYJIbCa. 3aKOH COXPAHEHUs KOHTPOJIb;
MexaHH4yecKoil sueprun"

44. | O6o6mamIIHii ypoK Mo TeMe "3aKOHbI [TuceMeHHBIH
coxpanenus". KontponpHas pabora KOHTpOJIb;

45, | KonebaTenbHoe IBUKEHIE YcTHBIH

OIIpoC;

46. | MartemaTtnueckuii MassTHUK. JlabopaTopHas [TpakTudeckast
pabora "VccnenoBanue 3aBUCHMOCTH pabora;
nepuo/ia KojiebaHui MPYy>KUHHOTO
MasiTHUKa OT Macchl rpy3a'. JlaboparopHas
pabota "[IpoBepka HE3aBHCUMOCTH
neproja KoiebaHuii rpy3a, MOABEIICHHOTO
K HUTH, OT Macchl rpy3a"

47. | Ilpy>XUHHBII MasITHUK. YcrHbII

OIIpoC;

48. | Pewrenue 3a1ad 1o TeMe IInceMeHHbIi

"MareMaTH4eCcKuil U NPy KUHHBINA KOHTpOJIb;

MagTHUK"

36




49.

3aryxaromue KoneOanus. BeiHyXIeHHBIC
KoJiebanus. Pesonanc

'Y CTHBII OnpoC;

50. [MexaHUYEeCKHE BOTHBI 'YcTHBIN ompoc;

51. [BBykK 'Y CTHBII OnpoC;

52. |[MH(]pa3ByK U yIbTpa3ByK 'YcTHBIN onpoc;

53.  |0600maromuii ypoK mo mo teme 'Y cTHBIH onpoc;
"Mexannueckue KoueGaHus U BOJIHBI'".
KontponsHas pabora

54. |SIBneHHe 3IeKTPOMArHUTHON UHTYKITHH. [MpakTuyeckas
Jlaboparopras padota "M3yueHue sBICHUE paboTa;
PIEKTPOMArHUTHOM MHAYKIUU"

55.  |[CriocoObl mOyYeHUs JEKTPUIECKON 'Y cTHBIN onpoc;
SHEPTUU

56. [DMeKTpoMarHuTHOE IoJIe. 'Y cTHBII 0ompoc;
JJIEeKTPOMAarHUTHBIC BOJTHBI

57. [labGoparopnas pabota "V3y4ueHue CBOICTB [MpakTudeckas
HIIEKTPOMArHUTHBIX BOJIH MPU IIOMOLIH paborta;
MOOMIBHOTO TenedoHa

58. [Mcnonb30BaHUE 3JEKTPOMArHUTHBIX BOJIH 'YcTHBIHM onpoc;

59. [[IIkana 3IeKTPOMarHUTHBIX BOJIH 'Y cTHBIN onpoc;

60. [DnexTpoMarHUTHas MPUPOJIa CBETA 'YcTHBIM onpoc;

61. |OOobmaronmii ypok 1o reme KonTponpHas
"DEeKTPOMAarHUuTHOE MOJIE. pabora;
JJIEKTPOMarHuTHbIE BOJIHBI". KOHTpOIbHAs
pabota

62. [[IpsMonmHEIHOE pacTpocTpaHEHHE CBETa 'Y cTHBIN onpoc;

63. |OTpaxkeHue cBera. 'Y cTHBII ompoc;

64. [[IpenomieHue cBera. 'Y cTHBIN onpoc;
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65. |IlomHOe BHYTpeHHEe OTpakeHUE CBETa [IncemMeHHBIM
KOHTPOJIb;

66. | Pemenue 3agay mo teme "OTpaskeHHe U [TuceMeHHBbIH
npenomMiieHue ceera” KOHTpOJIb;

67. |JIunza, xox ydeit B muH3e. JlabopaTopHas [IpakTnueckas
pabota "IlomydeHnne n300pakeHus pabora;
MTOMOIIIBI0 COOMpPArOIIeH JIMH3HI"

68. | Jlaboparopnas padota "[IpoBepka [TpakTuyeckas
($hopMyITbl TOHKOW JTUH3HI" pabora;

69. | Pemenue 3agau no teme "Jlunza" [TucbmMeHHbIi

KOHTPOJIb;

70. |I'ma3 xak onTHyeckas cuctema YcrHbrit

OI1poC;
71. | Ontuueckue npubOpsl YcTHBII
OIIpOC;

72. | qucnepcus ceera. JlaboparopHas pabota [TpakTyeckas
"ONBITHI O Pa3JI0KEHUIO OEJIOTO CBETA B pabora;
crekTp"

73. | CnoxeHne CeKTPAIbHBIX IIBETOB. [TpakTudeckast
JlabopaTtopHas padota "OMBITHI 11O pabora;
BOCIIPHUATHIO L[BETA MTPEIMETOB IPU UX
Ha0JII0/IEHNH Yepe3 LBETHbIE (UIIbTPHI"

74. | O6o6maromuii ypok mo teme "CBeTOBbIC [TuceMeHHBII
SIBJICHUS " KOHTPOJIb;

75. | KonTponbHas padora o teme "CBeTOBbIC KonTponbHas
SIBIICHUS " pabora;

76. | OnbiTel Pesepdopaa u mnaneTapHas VYcTHbIi
MOJIENTb aTOMa OTIpoC;

77. | McmyckaHue U MOTJIONIEHUE CBETa aTOMOM YcerHbI

OIDOC:

78. | JJaboparopHas paboTa "HabmroneHue [TpakTryeckas
CIUTOIITHBIX U JINHEHYATHIX CIIEKTPOB pabora;
u3nydeHus"

79. | PagnoakTuBHOCTH. Allb(a-, OeTa- 1 ramma- VYcTHbIi
U3ITy4YEeHUs OIIpoC;

80. |Jlaboparopnas pabota "HccrenoBanue [TpakTnueckas
TPEKOB 3apsDKEHHBIX YacTHI] 110 pabora;

dbotorpadpusam"
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81. | HykyioHHas MOJiesib aTOMHOTO sijipa YcerHbIi
OIIpoC;

82. | PamnoakTHBHBIC TPEBPAIICHUS VYerubii
OIIpOC;
83. | Pemenue 3a1a4 mo teme "CtpoeHue spa, [TucbmMeHHbIi
paZvoaKTUBHBIE NpeBpaleHus" KOHTpOJIb;
84. | SlnepHble peakuu VYerubii
OIIpOC;

85. | DHeprus cBsI3M aTOMHBIX sI/IEp YcTHbIi
OIIpOC;

86. | Peakiuu cuHTEe3a U JENCHUS SAACD [TuceMenHbII
KOHTPOJIb;

87. | Peakiuu cuHTE3a U JACIICHUS SACP YcrHblid
OIIpOC;

88. | Josumerpus. JJaboparopHas paboTa [TpakTryeckas
"N3Mepenune panoaKkTHBHOTO GoHa" pabora;

89. | O6o6maronwii ypok 1o teme "KBaHToBbIC IInceMeHHbIN
siBJIeHUs" KOHTPOJIb;

90. | KonTponbHas padora o teme "KBaHTOBbIC KonrtponbHas
SIBJICHUS " pabora;

91. |IloBTOopenue u 00OOIICHUE MaTepHaa [TucbMeHHBbIH
Kypca. Tema "MexaHnueckoe ABHKEHHE U KOHTPOJIb;
CIOCOOBI €ro onucaHus"

92. |IloBTOpeHue u 0000IIEHHE MaTeprala [TuceMeHHBIN
kypca. Tema "B3aumoneiictsue ten" KOHTPOJIb;

93. |IloBTOpenue u 0600IICHHE MaTepHaTa [TuceMeHHBIH
kypca. Tema "B3aumoneiictsue ten" KOHTPOJIb;

94. | IloBTOopenwue u 0600IIEHHE MaTepHalia [TuceMeHHBIN
Kypca. Tema "3akoHbI COXpaHEHUs B KOHTpOJIb;
MexaHuke"

95. | IToBTOpeHwue 1 0000IIEHHE MaTeprala VYcTHbIi
kypca. Tema "Mexannueckue kojnebanus u Ompoc;
BOJIHBI"

96. |IloBTOpeHue u 0000IICHHE MaTepHaa [TucbMeHHBbIH
kypca. Tema "TemoBele siBneHus" KOHTpOJIb;

97. |IloBTopenue u 0000IIEHHE MaTepHaia [IncemMeHHBIM
kypca. Tema "TennoBsle ssBneHus" KOHTPOJIb;
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98. |IloBropenue u 0000IIEHHE MaTepHaia 1 0 YcTHBIN

kypca. Tema "Dnexrpuueckue spieHus" OIpocC;

99. |IloBTOpeHue u 0000IIEHHE MaTepralia 1 0 [TuceMeHHBbIH

Kypca. Tema "Dnexkrpuueckue saBiaeHus" KOHTPOJIb;

100. |100. IToBTOpenue u 0600IIEHNEe MaTepuana | 1 0 [TuceMeHHbBIH
Kypca. Tema "DneKkTpoMaraHuTHbIE KOHTPOJIb;
SIBJICHUS SIBJICHUA"

101. [101. TToBTOpeHue u 0600IICHNE 1 0 [TucbMeHHBbIH
MaTepuaia Kypca. TeMsl KOHTPOJIb;
"DeKTpOMarHuTHbIE BOJIHBI'",

"CBeToBbI€ sIBICHUSA"

102. | UtoroBas kouTpospHas pabora mo kypcy |1 0 KontponsHast

¢busuku 7-9 kiacco pabora;

OBUIEE KOJIMYECTBO YACOB I10 102 14

I[TPOTPAMME
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6.YYEBHO-METOJNYECKOE OBECIHHIEYEHUE OBPA30BATEJIbBHOI'O
IMPOHECCAOBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUVIS1 YYHEHUKA

7 KJIACC

®dusuka, 7 kiacce/Ilepeimkun A.B., OO0 «IPODAy»; AO «M3natenscTBo [IpocBemenuey;:

8 KVIACC

®dusuka 8 kmacc/Ileppimkuna A.B., OO0 «/IPODA»; AO «M3narensctBo [IpocBemieHue;

9 KJIACC

®dusuka 9 knacce/ [lepeimkun A.B., I'ytHuk E.M., OO0 «/IPO®A»; AO «13natenscTBo [IpocBemenuey;
7T.METOJUYECKUNE MATEPUAJIbI JIJIA YUUTEJIA

7 KJIACC

1 ®usuka. Meronudeckoe mocobue. 7 knace (aBrop H. B. @unonosuq). - M.: «JIpodar. 2017 2. A. E.
Mapom, E. A. Mapon, C. B. [To3otickuii. ®uznka. COOpHHUK BOIIPOCOB U 3a1a4. 7 kiacc. - M.:«JIpoda». 2017
A. E. Mapon, E. A. Mapon. ®usuka. CamocTosTeNbHbIE U KOHTPOJIbHbBIE pa0OThI. 7 Kilacc

- M.: «JIpodax. 2017

2. A. E. Mapomn, E. A. Mapon. ®usuka. /lugakrnueckue marepuaisl. 7 kiacc. - M.: «/Ipoday. 2017

8 KUIACC

1 ®usuka. Meronundeckoe mocoodue. 8 kimace (aBrop H. B. ®mnonosuu). - M.: «Jlpodax. 2017 2. A. E.
Mapon, E. A. Mapon, C. B. Ilo3otickuii. ®uzuka. COOpHUK BOIIPOCOB | 3a1a4. § kiace. - M.:«Jlpodan. 2017
A. E. Mapon, E. A. Mapon. ®usuka. CaMocTOSITeIbHBIE H KOHTPOJIBHBIE pabOTHI. § Ki1ace

- M.: «JIpodax. 2017

2. A. E. Mapom, E. A. Mapon. ®usuka. lunaktuueckue Mmarepuaisl. 8 kiacc. - M.: «lpoday». 2017

9 KJIACC

1 ®usuka. Meronundeckoe mocoodue. 9 knace (arop H. B. ®mnonosuq). - M.: «JIpodax. 2018 2. A. E.
Mapon, E. A. Mapon, C. B. Ilo3oiickuii. ®uznka. COOpHUK BOIIPOCOB U 3a1a4. § kiacc. - M.:«lpodan. 2017
A. E. Mapon, E. A. Mapos. ®uzuka. CaMoCTOATEIbHbIE U KOHTPOJIbHBIE PaOOTHI. 8 Kilacc

- M.: «JIpodax. 2017

2. A. E. Mapom, E. A. Mapon. ®usuka. lunaktuueckue Mmarepuaisl. 7 kiacc. - M.: «JIlpoday». 2017
8.HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU HUHTEPHET

7 KJIACC

https://resh.edu.ru/subject/28/7/

8 KIIACC

https://resh.edu.ru/subject/28/8/

9 KIIACC

https://resh.edu.ru/subject/28/9/

9.MATEPUAJTBHO-TEXHUYECKOE OBECITEYEHUE OBPA30OBATEJIBHOI'O ITPOIIECCA
YUYEBHOE OBOPYJOBAHUE

[lepeueHb 1EMOHCTPALIMOHHOTO 000PYIOBaAHUS:

[ap ¢ KOIBIIOM, MOJIENH KPUCTALTUIECKUX PEIIETOK, HA0Op TeNekKeK, MPUOOp s IeMOHCTPAIIUU
PaBHOMEPHOTO MPSMOJIMHEHHOTO JIBIYKEHUS, IEMOHCTPAITMOHHBIN MPUOOP 110 MHEPITUH, BECHI C
pa3zHoBecamu, HaOOp TPY30B [0 MEXaHUKE, JMHAMOMETp, TMHAMOMETp JABYHAIIpaBJIeHHbIH, map [lackans,
COOOIIAIOLTNECS COCY/IbI, phlyar, Habop GJIOKOB, IIMJIMHIP U3MEPUTENBHBIN ¢ MPUHAIIEKHOCTIMHU (BEAEPKO
Apxumena), mpudop st IEMOHCTPAINH JIaBJICHUE Ta30B U KUIKOCTEH, IpUOOp Al AEMOHCTPALIUU
aTMochepHOro naBieHus (Maraedyprekue noiymapus), Ipuoop Iuist 1eMOHCTPAIMK JaBIeHHs BHYTPU
KUJIKOCTH.

[Tpubopsr: 6GapomMeTp, MAHOMETP KUIKOCTHBIA IEMOHCTPAIIMOHHBIH.

10. ObBOPYIOBAHMUME JJIS1 TIPOBEJEHUSA TABOPATOPHBIX, IPAKTUYECKHUX PABOT,
JTEMOHCTPAIII

KomrunekTst i 1abopatopHbIX padoT:

"Mexanuka"

"OnexTpuuecTBo”

"Onruka"
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IIpuiaoxenune

BocnuraTe/ibHBII KOMIIOHEHT NP U3y4YeHNH TeMbl (peainsanus Moayas «llIkoabHbIi ypok»)

KJacc Ne Pa3nena, Ha3BaHHe Bonpocel BocnuTaHus

7 kjacce

Pa3nesn 1. BBenenne Oco3HaBaTh €IMHCTBO M LEJIOCTHOCTb OKPYXKarOIIETo
MHpa,  BO3MOXKHOCTH ~ €r0  IIO3HaBaeMOCTH U
00BSICHIMOCTH Ha OCHOBE JIOCTH)KEHUI HAYKH.

XapakTepu3oBaThb ~ METOAbl  (U3MYECKOM  HAayKH
(HabmrosieHre, CpaBHEHHUE, SKCIIEPHUMEHT, U3MEPEHHE) U
UX poib B MO3HaHUM npupoasl. Oco3HaBaTh poJb
OTCYCCTBCHHLIX YUCHBIX B CTAHOBJICHUHU HAYKH (I)I/I?;I/IKI/I.
W3yyare mpaBuia TEXHUKH OE30IaCHOCTH B KaOWHeTe

bus3uKy.
Pa3nen 2. [lepBonauanbuble | OOBACHATH CTPOEHHE BELIECTB C TOUKH 3pEHUS (PU3HUKH.
CBe/IeHHUs 0 CTPOeHUH Oco3HaBaTh €IMHCTBO M LEJIOCTHOCTb OKPYXKAIOLIEro
BelllecTBa MHpa,  BO3MOXHOCTb  €r0  IO3HAaBa€MOCTU U

00BSICHUMOCTH Ha OCHOBE JIOCTUKEHUH HAYKU.
CamocTosTenbHO  IUIAHUPOBaTb M IPOBOJUTH
(bu3NIeCcKne YKCIIEPUMEHTHI.

Paznen 3. BzanmopneiictBue OBnageBarb  CpeICTBAMM  ONMCAHUS  JIBHXKCHMS
Teq Knaccugpunuposars, OOBACHATH IIOJIy4ECHHBIE
pe3yJbTaThl, A€71aTh BHIBOIbI.

Pa3BuBaTh BHUMATENBbHOCTH, COOPAHHOCTD.

Co0bmnroate npaBuiia 10POXKHOTO BHUXKEHUS.
Cobmro1aTh paBuia MOBEACHUS Ha YPOKE (GUBHUKH.
dopmupoBaTh OepeXHOE OTHOLIEHHE K MIKOJIbHOMY
000pYyI0BaHUIO.

CamocToATenbHO  IUIAHUPOBaTb M TPOBOAMTH
(u3nyYecKre IKCIEPUMEHTHI.

Pa3nen 4. /laBienue TBepabix | PopMupoBaTh EHHOCTHOE OTHOLIEHHE APYT K IPYTY,
TeJ, J)KMAKOCTell U ra3oB YUUTEIIO.

@dopMUpOBaTh OTHOLICHHE K (HU3UKE KaK 3JIEMEHTY
0011e4e10BEYECKOM KYIbTYPHI.

dopmMupoBaTh YCTOWYMBOCTh MI03HABATEIBHOTO
MHTEpeca K U3YYEHHUIO PU3UKU.

CobnroaTh TEXHUKY 0€30MaCHOCTH.

YMeTh UCIoNIb30BaTh CIOCOOBI U3MEPEHUS aBJICHUS B
OBITY M TEXHUKE.

Oco3HaBaThb  pOJIb  OTEYECTBEHHBIX  YYEHBIX B
CTaHOBJICHUH HAyKH (PU3UKH.

CaMocTOsATEIbHO  IUIAHUPOBAaTh U TNPOBOJUTH
(bu3nvecKre SKCIePHUMEHTHI.

Paszpnen S. PaGora u Hcnons30BaTh 3HaHUS O MEXAaHUYECKUX SIBICHUSX B
MOIIHOCTDH. JHEPIus MOBCETHEBHOM JKU3HU JJIs1 oOecredeHus: 6e30MacHOCTH
npu oOpameHu ¢ npubopaMu U TEXHUYECKUMHU
YCTpOHCTBaMHM, JJIsI  COXpPAHEHHUS  3/0pOBbS H
COOJIFOJICHUsSI HOPM 9KOJIOTUYECKOTO TIOBEACHUS B
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OKpY>Karollen cpenie.

@opMHUpPOBaTh LEHHOCTHOE OTHOIIEHHE K aBTOpam
OTKpPBITHUI1, N300peTeHuil, K TBOPIIaM HAyKHU U TEXHHUKH.
CaMoCTOATENBHO  IUIAHUPOBATH U INPOBOJUTH
(bu3nIecKne HKCIEPUMEHTHI.

8 kiaacce

Pa3zgen 1. TerioBbie
ABJICHUSA

[IpuMeHATH 3HAHMSI O TEIUIOBBIX SIBJICHUAX IS 3a/1ad
IMOBCEIHEBHOM KU3HH, JIs 00eCIeueHus: 0€30I1aCHOCTH
CBOEH KU3HH, PAlMOHAIBHOTO MPUPOAOIOIb30BAHUS U
OXPaHbI OKPYXAIOIIEH CPEBI.

YMeTp HCHONBb30BaTh  (puU3MYECKUe NpUbOpel U
U3MEPUTENIbHBIE ~ HMHCTPYMEHTBI  JUII  HU3MEpPEHUs
(¢bu3MUecKUX  BEJIMYMH: MAacChl, CHJIbI, JIaBJICHUS,
TEMIIEPATYPBbI, BIAKHOCTU BO3yXa.

[IpuBOaUTE TIPUMEPHI HKOJIOTMYECKUX MOCIEACTBUN
paboTbl  ABHWraTeneil  BHYTPEHHET0  CrOpaHus,
TEIJIOBBIX U THIPO3JIEKTPOCTAHIUH.

@opMHUpOBaTh LIEHHOCTHOE OTHOIIEHHE K aBTOPaM
OTKPBITHH, N300peTeHNil, K TBOPIIaM HAYKHU U TEXHHUKH.
CamMocTosATenbHO IUIAaHUPOBATh U MPOBOAUTH
(bu3NIeCKHne YKCIIEPUMEHTHI.

Paznes 2. DinexkTpuyeckue
SIBJICHUS

Wcnonb3oBarh  3HaHHMA 00  AJIEKTPOMAarHUTHBIX
SBJICHUSIX B ITOBCEJHEBHOM >KHU3HU JUIl OOecreueHHs
0€30MacHOCTH TpU  OOpalieHuu ¢ TpudopaMu H
TEXHUYECKUMH  yYCTPOMCTBAMHM, Ul  COXPaHEHUs
3I0pOBbsI U COOJIIOAECHUS HOPM  DKOJOIMYECKOrO
IIOBE/ICHUS B OKpYXKaloLIeH cperie.

[IpenBuneTs BO3MOMXKHBIE pe3yIbTaThl CBOMX JEHCTBHM.
Oco3HaBaTh poJIb OTEYECTBEHHBIX YUEHBIX B U3yYCHHUH
ANEKTPUUYECKUX SIBJICHUM. CamoCTOATENBHO
IJIAaHUPOBATh U IIPOBOJUTH ¢dusnueckue
SKCIIEPUMEHTHI.

Pasnean 3.
DJIeKTPOMArHUTHbBIE
sIBJICHUSI

Y06exxaaTh B BO3MOXXHOCTH TO3HAaHUS TPUPOJIBI, B
HEOOXOIMMOCTH pa3yMHOTO HCIOJIb30BaHUSI
JOCTMIKEHUM HAyKM W TEXHOJIOTHMH Ul JAJbHEUIIETO
pPa3BUTHSI YEJIOBEUECKOTO0 OOIIECTBA, YBWKEHHE K
TBOpILIaM HAyKHd U TEXHUKHU, OTHOIICHHE K (PU3MKE Kak
AJIEMEHTY 00IIIEUETIOBEYECKOM KYJIBTYPHI.
CaMoCTOSTEIIFHO IJIAHUPOBATh u MIPOBOJUTH
(hU3UYECKre HKCIIEPUMEHTHI.

Pa3zgen 4. CBeToBbIE
fIBJICHUA

dopmupoBaTh HE00X0AUMOCTh pasyMHOTO
WCTIOJIb30BAHUS TIOCTHIKCHUN HAYKU M TEXHOJOTHH IS
JaTbHEHIIEro pa3BUTHUS YEJIOBEYECKOro OOIIecTBa,
YBa)kK€HHUE K TBOPIIaM HAYKH U TEXHUKHU.

OOBACHATH NPUHLIMIIEI PabOTBl M XapaKTEPUCTUKU
W3YYEHHBIX MAIIUH, MNPHOOPOB ¥  TEXHHUYECKUX
YCTPOMCTB.

CamocToATeNbHO  IUTAHUPOBaTh M TPOBOJHTH
¢u3nyecKue HKCIePUMEHTHI.

9 kJjacc

Pa3gen 1. 3akoHbI
B3aHNMOJAEeHCTBHUSA U
JBUKECHHUSA TeJ

Hcrmonp30BaTh 3HAHMS O MEXAHHYECKHX SBICHHUAX B
IIOBCEIHEBHON KU3HU I 00€eCIIieueHnsT 0€30acHOCTH
npu oOpamieHMH ¢ TOpubOpaMu M TEXHUYECKHUMHU
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yCTPOWCTBAMHU, JUIi  COXPaHCHUs  3lI0OPOBbS U
COOJNIOJICHUSI HOPM O3KOJIOTMYECKOTO IOBE/ICHHS B
OKpY>Karollen cpenie.

CaMOCTOSITeNNHO ~ IUTAHMPOBaTb M IPOBOJIMTH
(bu3nIecKne HKCIEPUMEHTHI.

Pa3zgen 2. Mexannueckue
KoJIe0aHUs U BOJIHBI. 3BYK

XapakTepu3oBaTh T00anbHbIE MPOOJIEMbl, CTOSIINE
Iepesl 4YeJ0BEUYECTBOM: JHEPIETUUYECKUE, CHIPHEBBIE,
9KOJIOTHYECKHUE, — U POJb (U3UKH B PELICHUU ITHX
npooeMm.

OOBSICHATh TPUHLUIIBI PAaObOTBl U  XapaKTEPUCTUKU
W3YYCHHBIX MAIIMH, TMPUOOPOB W  TEXHUYECKHX
YCTPOMCTB.

CaMoCTOATENIbHO  IUIAHUPOBATb U INPOBOJUTH
(bu3nyuecKre IKCIIEPUMEHTHI.

Pazpea 3.
DJIeKTPOMAarHUTHOE MoJie

Hcnonp3oBare  3HaHHMA 00  DJIGKTPOMArHUTHBIX
SIBJICHUSX B TOBCEJIHEBHOW JXU3HU JUIsI OOECTICUeHUs
0e30macHOCTH TpH  OOpallleHUH ¢ NpudopaMu M
TEXHUYECKUMHU  YCTPOMCTBAMH, Ui  COXPaHCHHS
3II0pPOBbSI W COOJNIOACHUS HOPM  DKOJOTHYECKOTO
MOBEJICHHSI B OKPYXKaIOLICH cpeie.

[IpuBOUTE, TPUMEPHI BIHMSHHS AJICKTPOMATHUTHBIX
W3ITyYCHUN Ha KUBBIC OPraHU3MBI.

CaMOCTOSITeIPHO ~ TUIAHUPOBATh W TPOBOJUTH
(U3NYECKHEe IKCTICPUMEHTBI.

Pazgean 4. Ctpoenne aroma u
aTOMHOIO siipa

Vcnonb30BaTh MOJIydyeHHbIE 3HaHUS B IOBCEAHEBHOM
XKU3HU 1pu  oOpamieHun ¢  nOpubopamu U
TEXHUYECKUMU yCTpOHCTBaMHU (cueTumnk
MOHU3UPYIOLINX 4acTull, TO3UMETP), Ui
COXpaHEHMs 3JI0pPOBbSI U  COOJIIOJIEHHS  HOPM
9KOJIOTUYECKOT0 MTOBEIEHUS B OKPYKAIOLIEH Cpefe.
[IpyBoauTE mpUMEpPHl BIMSHUS PATUOAKTUBHBIX
M3JIy4EeHUH Ha KUBbIE OPraHU3MBI.

[lonumars OpUHLOMAN — JEUCTBUSA  JO3UMETpa U
pas3nuyarh yCIOBUsS €r0 UCHOJIb30BAHHUS.

[ToHnMaTh 3KOJOTMYECKUE MPOOIEMbI, BO3HUKAIOLIHME
IIPU UCTOJIb30BaHUM ATOMHBIX DJIEKTPOCTAHLUMI, U IIyTH
pelIeHus ATUX NpobiieM, MePCHEKTUBBI NCIOJIb30BaHUs
YIPaBJISIEMOr0 TEPMOSIEPHOIO CUHTE3A.

Paspnen 5. Crpoenue u
sBoon A Beelrennoi

Oco3HaBaTh LIEHHOCTb HAy4YHBIX HCCIIEJOBAHHUH, POJIb
aCTPOHOMHH B  pacIIMpPeHMH NpPEICTaBICHUNH 00
OKpPY’KaIOIlleM MUPE U €€ BKJIaJ B yJIy4IIEHHE Ka4yeCTBa
YKU3HMU.
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Paszngen 1. ®u3uka v MeTOALI
Hayqnoro IMO3HAHUA

Oco3HaBaTh €IUHCTBO M LEJIOCTHOCTH OKPYXKAIOLIErO
MHpa,  BO3MOXHOCTH  €r0  IIO3HABa€MOCTH U
00BSICHIMOCTH Ha OCHOBE JIOCTH)KEHUH HAyKH.
XapakTepu3oBaTb ~ METOAbl  (pU3MUECKOM  HayKu
(HabmrozieHNe, CpaBHEHUE, SKCIIEPUMEHT, U3MEPEHHE) U
WX POJIb B TO3HAHWUH MTPUPOJBI.

Ponp 0TEUECTBEHHBIX YYEHBIX B CTAHOBJIECHUU HAYKH
(bu3uKH.

Pa3zgen 2. MexaHuka

Wcnonp30BaTh 3HAHUS O MEXAaHWUYECKHUX SBJICHHAX B
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MMOBCETHEBHOM KHU3HU sl obecriedeHns: 6€30MacHOCTH
npu  oOpameHnd ¢ TpubopaMud W TEXHUYECKUMH
YCTpOﬁCTBaMH, JJISL COXpPaHCHUA 300POBbA u
COONIOACHHUST HOPM DKOJIOTUYECKOTO TOBEIEHHUS B
OKpY>Karollen cpenie.

CaMocCTOATEIbHO  IUIAHUPOBATH U MPOBOJUTH
(bI/ISI/I‘-IeCKI/Ie OKCIICPUMCHTBI.

Paszgea 3. MoJiekyJisipaasi
¢pusuka. Tepmogunamuka

Hcnonp3oBaTh 3HaHHMS O TEIUIOBBIX SIBJICHUSX B
MTOBCETHEBHOM KU3HU VIS obecrnieueHus
0e30IacHOCTH TNpU OOpalieHud ¢ npubdbopamu u
TEXHUYECKUMHU YCTPOWUCTBAMH, JUISI COXPaHCHHS
3I0POBbSI M COOJIOACHUST HOPM 3KOJOTHYECKOTO
MOBEICHUS B OKPYKAOLIEH Cpele.

[IpuBOAMTH TPUMEPHI DKOJOTHYECKUX MOCIEICTBHM
paboTel  ABHUTATENE  BHYTPEHHETO  CropaHwus,
TETUIOBBIX U TUAPOIIEKTPOCTAHIIHN.
CaMoCTOSAITeTPHO  IUIAHUPOBAaTH W MPOBOAHTH
(U3NYECKHE IKCTICPUMEHTBI.

Pa3gen 4. OcHOBBI
IJIeKTPOIHHAMHKH

Hcnonp3oBare  3HaHMA 00  DIIEKTPOMArHUTHBIX
SBJICHUSIX B TOBCEIHEBHON JKU3HH Uil OOECHeUeHHUs
0€30MacHOCTH TpU  OOpalieHuu ¢ TpudopaMu H
TEXHHYECKUMH  YCTPOMCTBaMHM, [UII  COXPaHCHHUs
300pOBbSI U  COOJIIOJJCHUS HOPM  3KOJIOTHYECKOIO
MIOBE/ICHUS B OKPYXKAIOLIEH cpefe.

[IpuBoguTE NpUMEpPHI BIUSHUA 3JIEKTPOMArHUTHBIX
W3JTy4eHHU Ha )KUBBIE OPTaHNU3MBl.

CamocTOATeNbHO  IUTAHUPOBAaTH M TPOBOJHTH
(u3MUECKHe IKCIIEPUMEHTHI.
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Pa3zgen 1. OcHOBBI
JIEKTPOAUHAMUKH

Hcnonb3oBare  3HaHHA 00  3JIEKTPOMArHUTHBIX
SABJICHUAX B HOBCG}IHGBHOﬁ KHU3HU I oOecrieueHust
0e30IacCHOCTM Tpu  OOpallleHuu ¢ TNpudbopamMu U
TEXHUYCCKUMU YCTPOﬁCTBaMH, JIIA COXpPaHCHUA
3I0pOBbsI U COOJIOZCHUS HOPM  DKOJOTHMUYECKOTO
MOBEICHUS B OKPYKAIOLIEH Cpee.

[IpuBoaUTH TNpUMEpHI BIUSHUS 3JIEKTPOMArHUTHBIX
W3JIy4€HUH Ha )KUBbIE OPTaHU3MBI.

CamocToATeNbHO  IUITAHUPOBaTb M HIPOBOJUTH
(I)I/IBI/I‘-ICCKI/IG OKCIICPUMCHTBI.

Pa3zgen 2. Koseoanusa n
BOJIHBI

XapakTepu3oBaTh TIJI00AIbHBIE TMPOOJIEMBI, CTOSIIHNE
nepesl 4YeI0BEUYEeCTBOM: JHEPreTUYECKUE, CHIPHEBBIE,
HKOJIOTUYECKHE, — U POJIb (PU3MKH B PpEIIEHUH 3TUX
pooGJieM.

OOBACHATH NPUHIUNBI PabOThl U XapaKTEPUCTHKH
HU3YUYCHHBIX MallluH, HpI/I60p0B n TEXHUYCCKUX
YCTPOMCTB.

CaMocCTOATEIbHO  IUIAHUPOBATb U TNPOBOJUTH
¢u3nyecKue HKCIePUMEHTHI.

Pa3gea 3. OnTuka

XapakTepu3oBaTh TJ00adbHBIE MPOOJIEMBI, CTOSIINE
Iepesl 4YeJI0BEUYECTBOM: DHEPIETUUYECKUE, CHIPHEBBIE,
9KOJIOTHYECKHE, — U POJIb (U3UKH B PELIEHUU ATHUX
pobIeM.
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CamocToATenbHO  IUIAHUPOBaTb M TIPOBOJHTH
¢bu3MUecKre SKCIIEPUMEHTHI.

OOBACHATH NPUHLIUIIEI pabOTBl M XapaKTEPUCTUKU
M3y4CHHBIX MAallWH, TNpHOOPOB ¥  TEXHUYECKHUX
YCTPOMCTB.

Pa3zgen 4. OcHOBBI
CrenuaJbHON Teopuu
OTHOCHTEJILHOCTH

XapakTepus3oBaTh CUCTEMHYIO CBSI3b MEXIy
OCHOBOIOJIararouMu Hay4YHBIMU MOHATUSAMU:
MIPOCTPAHCTBO, BpeMs, Marepusi (BELIECTBO, IIOJE),
JBIKEHUE, CUJIa, SHEPTUH.

Pa3nea 5. KpanroBas
Ppuszuka

Hcnonb30BaTh MOTy4YeHHBIC 3HAHUS B TTOBCEIHEBHOMN
KU3HM Tpud  oOpalieHud ¢ OpudbopamMu |
TEXHUYECKUMHU yCTpOMCTBAMU (cueTunk
MOHU3HPYIOIIHX YacTHll, TO3UMETP), JUTs
COXpPAaHEGHUS 3JI0POBbSI U  COONIOJNCHHUS  HOPM
9KOJIOTUYECKOTO MOBEICHUS B OKPY)KAIOLICH Cpee.
[IpuBOMUTE TpPUMEpPHl BIHMSHHUS PATAOAKTHBHBIX
W3ITyYCHUN Ha KUBBIC OPraHU3MBI.

[loHuMaTh TpUHIMI ~ JIEHCTBHS  JTO3UMETpPA H
pa3nuyaTh yCIOBUS €T0 UCIOIb30BAHMUS.

[ToHnMaTh FKOJIOTHYECKHE TIPOOIEMbI, BOZHUKAIOIINE
MPU HCIIOJIb30BAHUHM ATOMHBIX JJICKTPOCTAHIIUN, H
MyTH pEIICHUS O3TUX OpoOJeM, NEPCHEKTHBBI
WCTOJB30BAHUSI  YIPABISIEMOTO  TEPMOSICPHOTO
CHHTE3A.
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