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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢Qu3uke Ha YpOBHE OCHOBHOTO o0OmIero oOpa3oBaHUs
COCTaBJICHa HAa OCHOBE IOJIOKEHUU U TpeOOBaHUM K pe3yjbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOW 0Opa30oBaTeIbHOM MpPOrpamMMbl, MPEICTaBICHHBIX B
OI'OC 00O, a Takxke ¢ yuétoM (enepanbHOl paboyeil mporpaMMbl BOCIIUTAHUS U
Konnenmuu npenoaaBanus yueOHoro npeaMera « Ouzmkay.

Copepxanue mnporpaMMbl 1o (u3uMKe HampaBieHO Ha (HOpPMHUPOBAHUE
€CTECTBEHHO-HaYYHOW TI'PaMOTHOCTH OOYYarOIIMXCSd M OpPraHU3alUi0 H3Y4YECHHS
bu3uKM Ha JEATeIbHOCTHOM OCHOBE. B mporpamme mo (Qusnke y4UTHIBAIOTCS
BO3MOXKHOCTU y4eOHOro mnpeamera B peanuzanuu TpedoBanuit ®I'OC OO0
IJIAHUPYEMBIM JTUYHOCTHBIM U METANPEJAMETHBIM pe3yjbTaTaM 00yUYeHHs, a TaKXKe
MEXIIPEMETHBIE CBSA3U E€CTECTBEHHO-HAYYHBIX yUEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHUsI.

[Iporpamma no ¢u3uke ycraHaBIMBAET pacnpeaeieHre yueOHoro Marepraa
1o rogam o0y4yeHus (1o Kiaccam), MpeasiaraeT NPUMEPHYIO MOCIIe0BATEIbHOCTD
U3Y4YEeHHs] TE€M, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHs IMPEAMETHOTO COACpKaHUS U
yuéTe BO3PACTHBIX OCOOEHHOCTEHN 00yUYarOIIMXCSl.

[Iporpamma mo ¢usuke pazpaboTaHa ¢ LETbI0 OKa3aHUS METOAMYECKOM
MOMOIITY YYUTENIO B CO3JJaHUU paboydeil mporpaMMbl IO y4eOHOMY MPEIMETY.

®usrka ABIAETCS  CUCTEMOOOpa3yIIIUM JUISI  €CTeCTBEHHO-HAy4YHBIX
y4eOHBIX MPEIMETOB, MMOCKOJIBKY (PU3NUYEeCKre 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB
U SBJICHUW, HW3yYyaeMbIX XHMHUEH, OHWOJIOrHMeHd, acTpoHOMHEH U (HHU3NUECKOU
reorpadguei, BHOCHUT BKJIAaJ B €CTECTBEHHO-HAyYHYI0 KAapTUHY MHUDA,
npenocTaBisieT Haubosee siICHble 00pasibl MPUMEHEHHS HAydyHOTO METoja
MO3HAHUs, TO €CTh CIIOCO0a MOYYSHHS JOCTOBEPHBIX 3HAHUN O MUPE.

Onna w3 rIaBHBIX 3a7a4 (U3WYECKOro OO0pa3oBaHHUSA B CTPYKType OOIIETo
o0pa3oBaHus COCTOUT B (DOPMUPOBAHUHM €CTECTBEHHO-HAYYHOW T'PAMOTHOCTH H
MHTepeca K HayKe y 00yJarouuxcs.

N3yuenne ¢Qusukun Ha 0a30BOM YpOBHE TPEIOJIaraeT OBJAJCHHE
CIEAYIOIINMU KOMIETEHTHOCTSIMH, XapaKTepU3yIOUIMMH €CTECTBEHHO-HAYUYHYIO
IPAMOTHOCTb:

e Hay4YHO OOBSACHSTH SIBICHUS;

e OLICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIC/IOBAHMUS;

e HHTEPNPETUPOBATH  JIaHHBIE W UCIOJB30BATh  HAYYHBIE
JTI0OKa3aTeIbCTBA JIJISl MOJTYyUYEHHS BHIBOJIOB.

lenun wu3ydeHuss ¢GU3MKKA HAa YPOBHE OCHOBHOTO OOIEro oOpa3oBaHUs
onpenenensl B KoHuenuuu mnpenojaBanusi ydyeOHoro mnpeamera «®Dusuka» B
oOpa3zoBaTeibHbIX opranusanusx Poccuiickoit ®enepannu, peanu3yronux
OCHOBHBIE  00I11€00pa30BaTENbHBIE MPOTPAMMBI, YTBEPKAEHHOW pEIICHUEM



Komnerun Munucrepctsa npocseienus Poccutickoit ®denepanuu (mpoTokon ot 3
nexadbps 2019 r. Ne TIK-48H).
Ieaun nzyyenus pusuku:

NpHOOPETeHHEe HMHTEpeca M CTPEMIICHHS OOYYalIIUXCSd K HAyIYHOMY
U3YYCHHUIO TPUPOJBI, Pa3BUTHE WX HWHTEIUICKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEM;

pa3BHUTHE MPEACTABICHUA O HAYYHOM METOJIe TIO3HAHUSA M (DOPMHUPOBAHHE
UCCIIEIOBATEIHCKOTO OTHOIICHHUS K OKPY KAIOIITUM SIBJICHUSM;
dbopMHUpOBaHUE HAYYHOTO MHUPOBO33PCHUS KaK pe3yibTaTa HW3YUYCHHS
OCHOB CTPOCHHMSI MaTepuu U (PyHIAMEHTAIBHBIX 3aKOHOB (DU3UKH;
dbopMHUpOBaHUE TPEACTABICHUNA O POIM (U3MKHU IS Pa3BHTHS JIPYTHUX
€CTCCTBECHHBIX HAYK, TCXHUKH U TCXHOJIOTHH;

pa3BUTHEC  MPEACTABICHHMH O  BO3MOXHBIX  cdepax  Oymymici
npo(eCCHOHATBHOM JIEITEILHOCTH, CBA3AHHOW ¢ (PU3MKOM, IMOJATOTOBKA K
JaNbHEHIIEMy OOYYCHHIO B ’TOM HAIPaBJICHUU.

I[OCTI/I)KGHI/IG 9TUX Heﬂeﬁ IMporpaMmsbl 110 (1)1/131/11(6 Ha YPOBHC OCHOBHOI'O
O6I_HGFO 06pa30BaHI/IH oOecrneunBaeTcs pCIICHHUEM CIICAYIOIUX 3aaaY.

npuoOpeTeHne 3HAaHWK O JUCKPETHOM CTPOSHUW  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, J3JCKTPHUECKUX, MArHUTHBIX W KBAHTOBBIX
SIBTICHUSIX;

NproOpETeHHE YMEHUW OINHCHIBATh U OOBSICHATH (DU3MUECKUE SBICHHS C
UCTIOJIh30BaHUEM ITOTYICHHBIX 3HAHUIA;

OCBOGHHE METOJIOB pCIICHUS MPOCTEHIMX pacu€THBIX 3amad C
UCTIOJIh30BaHUEM buznuecKux MoJIeTieH, TBOPYECKHX U
NPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BHUTHE YMEHUN HAOII0IaTh MPUPOIHBIC SBICHUS U BBITIONHSITH OMBITHI,
nabopaTopHble  pabOTBl W  OAKCIEPUMEHTAIBHBIE HCCIENOBAHUA C
UCTIOJIb30BAaHUEM U3MEPUTEIBHBIX TPHOOPOB;

OocBOeHHE MPUEMOB PabOTHl ¢ mHpoOpMaIruel HU3NIECKOro COACpKaHus,
BKJIFOYast MH(OPMAIIMIO O COBPEMEHHBIX JIOCTHKCHUSIX (PU3MKH, aHATU3 U
KPUTHYECKOE OIEHWBaHKNE HH(POPMAIINH;

3HAKOMCTBO €O c(hepamu nmpodhecCHOHATBHOU ACSTEIBHOCTH, CBI3aHHBIMU
C (GU3NKON, W COBPEMECHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha
JOCTIKEHUAX (PU3HMUECKON HAYKH.

Ha uzyuenue ¢usuku (6a30BbIi YpOBEHb) HA YPOBHE OCHOBHOTO OOIIErO

oOpazoBanus orBoautcs 238 4acoB: B 7 kjacce — 68 yacoB (2 yaca B HeZel0), B 8
KJlacce — 68 yacoB (2 vaca B Hezaento), B 9 knacce — 102 gaca (3 yaca B Heneno).

[Ipennaraemsiii B mporpamme no (hU3MKe MnepeyeHb J1abopaTOPHBIX padoOT U
OMBITOB HOCUT PEKOMEHAATEIbHBIN XapaKkTep, YUUTEIb JeJaeT BbIOOp MPOBEACHUS



7a00paTOpHBIX PAadOT M ONBITOB C YYETOM HHAUBUAYAIBHBIX OCOOEHHOCTEH
oOy4aromuxcs, CIUCKa 3KCIEPUMEHTANbHBIX 3aJaHui, MpeajaraeMblX B paMKax
OCHOBHOTI'O TOCYAapCTBEHHOI'0 dK3aMeHa 10 (pU3HKE.

[Iporpamma no ¢usuke paspadorana ¢ ya€ToMm pabodeit mporpaMMbl BOCIIUTAHUS.
OO6yuenue ¢puzuKe 1a€T BO3MOKHOCTB:

® yCTaHaBJIMBATh JOBCPHUTCIIbHBIC OTHOIICHUSA MCKAY YUYUTCIICM U
YUCHUKAMHU, CHOCO6CTByIOH_[I/Ie MO3UTUBHOMY BOCIIPUATUIO YHAITUMUCHA
Tpe6OBaHHﬁ u HpOCB6 YUUTCIIsI, aKTUBU3AITUN UX MM03HABATCILHOM ACATCIBHOCTH,

. noOyK/1aTh IIKOJIBHUKOB COOJIIOIATh HA YPOKE OOUIEIPUHSITHIE HOPMBbI
MOBE/ICHMSI, MpaBUiia OOIIEHUS CO CTAPIIUMU (YUUTENISIMHU) U CBEPCTHUKAMU
(ILIKOJTbHUKAMM );

. PUBJIEKaTh BHUMAaHUE NIKOJIBHUKOB K IICHHOCTHOMY aCTIEKTY U3y4aeMbIX
Ha ypOKe SIBJICHUM, OPTaHU30BBIBaTh pabOTYy JETEH C COIMaIbHO 3HAYNMOMN
uHpopmalreit — 00Cyk1arh, BHICKa3bIBaTh MHEHUE;

° HCITIOJIB30BATH BOCIIMTATCIIBHBIC BO3MOKHOCTU COACPIKAHUA y‘IG6HOFO
mpeaMeTa 4Cpe3 ACMOHCTpAHUIO ACTAM IIPUMCPOB OTBCTCTBCHHOT'O, I'PAXXIAHCKOI'O
IMOBCACHUA, IIPOABIICHUA YEJIOBEKOJIIOOHS U ,IIO6pOCGpI[C"IHOCTI/I;

. NPUMEHSTH Ha YPOKE UHTEPAKTUBHBIE (HOPMBI PaOOTHI: HHTEIUIEKTYyaIbHBIE
UTPBI, TUJAKTUYECKUNA TeaTp, TUCKYCCUHU, pabOThI B apax u 1p.;

. OpraHU30BBIBATH MIE)CTBO MOTUBHUPOBAHHBIX M 3PYIUPOBAHHBIX YUAIIUXCS
HAJl NX HEYCHEBAIOINMU OJHOKIACCHUKAMU;

® HWHUIOUHUPOBATH U IIOAACPKHUBATb UCCICAOBATCIBCKYIO ACATCIIBHOCTD
IIKOJIbHHUKOB.



COAEPXAHUE OBYUYEHUA
7 KITIACC

Paznen 1. ®u3uka u e€ poJib B NO3HAHUM OKPYKAKOIIET0 MUPA.

®usuka — Hayka o npupoze. SIBinenus npupoapl. DU3NUYECKUE SBICHUS:
MEXaHWYECKUE, TEMIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®uznyeckue BedHuUHBbL. M3Mepenue ¢Qusnyeckux BenuuyuH. Dusnyeckue
npuOopsbl. [lorpemnocts u3mMepennii. MexxayHapoiHas cucTeMa €IMHUIL.

Kak ¢usuka u japyrue ecTecTBEHHble HAyKHM HU3Y4alOT MPHUPOJY.
EcTecTBeHHO-HAY4YHBI METOJ MO3HAHUA: HAOJIOIEHHE, MOCTAaHOBKA HAYYHOTO
BOMPOCA, BBIJIBU’KEHHUE TUIIOTE3, SIKCIIEPUMEHT 10 MPOBEPKE TMIOTE3, 0ObICHEHHE
Habmonaemoro aBienus. Onucanue GU3NIECKUX SBJICHUN C TTOMOIIBI0 MOJIENIEH.

Jemoncmpayuu.

1. MexaHHuYecKue, TEIUIOBbIE, JJIIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIC

SIBJICHUSL.

2. ®usnueckre npuOOPHI U MpOLEAypa MPSAMBIX U3MEPEHUI aHAJIOTOBBIM U

1T POBBIM TPHUOOPOM.
Jlabopamopnuie pabomot u onvimot.
1. OmpeneneHue EHbI IeEeHUs IKaJIbl U3MEPUTEIHLHOTO MpUdopa.
2. H3MepeHue pacCTOSTHUM.
3. M3MmepeHne o0bEMa XUIKOCTH M TBEPAOTO Tea.
4. OrmpepneneHue pa3MepoB MaJIbIX TEIL.
5. M3mepeHue Ttemmeparypbl IIPU IMOMOIIM KUJIKOCTHOI'O TEPMOMETpA U
JaTYMKa TEMIIEPATypPhl.

6. lIpoBenenue ucciaenoBaHus MO MPOBEPKE TMIIOTE3BI: NAJBHOCTH MOJIETA
HIaprKa, MyIEeHHOTO TOPU30HTAIBLHO, TEM OOJIbIIe, YeM OOJIbIIE BBICOTA
IIyCKa.

Pa3nen 2. IlepBoHayaibHbIe CBeIeHUS O CTPOCHMH BellecTBA.

CrpoeHue BellecTBa: aTOMbl W MOJEKYJIbl, HUX pa3Mepbl. OMbITHI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA.

JIBmxenue dactul BemecTBa. CBs3b CKOPOCTH JBHKEHHS 4YacTHL C
temreparypoil. bpoyHoBckoe aBuxkenue, nuddysus. BzaumopgelictBue uacTuil
BEIIECTBA: MPUTSXKEHUE U OTTATKHBAaHUE.

ArperaTHble COCTOSIHUS BEILIECTBA: CTPOCHME ra30B, KUIKOCTEW M TBEPABIX
(kpucTtamindeckux) Tela. B3auMOCBSI3b MEXIy CBOWCTBaAaMHU BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSX U UX ATOMHO-MOJIEKYJIAPHBIM CTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HabGmonenne OpOyHOBCKOIO IBUKEHHUS.



2. Habmonenue nuddysuu.
3. HaGmonenue  gBiIeHUN,  OOBACHAIONIUXCS  TPUTHKCHUEM  WIU
OTTAJIKUBAHUEM YAaCTHIl BEIIIECTRA.

Jlabopamopnuie padbomot u onvimot.

1. OueHka jJuaMeTpa aTomMa METOJOM pSI0B (C  HCIOJIb30BaHUEM

dotorpaduii).

2. OnbITHI 110 HAOJTIOJEHUIO TEIJIOBOTO PACIIUPEHUS Ta30B.

3. OnbITHI 10 OOHAPYKEHUIO AEHCTBUS CUJI MOJICKYJISIPHOTO MPUTSIKEHUS.

Paznen 3. JIBu:keHHe U B3aMMOIEICTBHE TeJl.

Mexannueckoe JBIKEeHHE. PaBHOMEpHOE M HEpPaBHOMEpPHOE JIBUKECHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM JBIKEHHH. Pacuér mytu u
BPEMEHHU JIBHKCHUS.

SABnenve wHepuuu. 3aKOH WHepHUH. B3aumoneicTBue Ten Kak NpUYHHA
U3MEHEHHUS CKOPOCTHU JIBIDKCHHS Teld. Macca Kak Mepa HHEPTHOCTH Teja.
[TnoTHOCTE BemecTBa. CBS3b IUIOTHOCTH C KOJWYECTBOM MOJICKYJI B €IUHHIIE
00BéMa BelecTna.

Cuila Kak XapakTepucTuka B3aumoneicTBus teil. Cuiia ynpyrocTd W 3aKOH
I'yka. M3MepeHne cuiibl ¢ MOMOILIBIO IUHAMOMETpA. SIBIIEHHE TATOTEHUS U CUJIa
TsokecTd. Cuia TSKECTH Ha Apyrux aHerax. Bec tena. HeBecomocTs. Cnoxenue
CWJI, HAPABJIEHHBIX MO OJHOM mpsiMoil. PaBHomelcTByromas cui. Cuila TpeHUs.
TpeHue CKOIbXKEHNs U TPEHHUE NMOKOos. TpeHue B MPUPOJI€ U TEXHUKE.

Jemoncmpauuu.

Habmronenre MexaHU4ecKoro JBUXKEHUS Tena.
HN3mepenne CKOpoCTH MPSIMOJIMHEMHOTO JBUKCHUS.
HaGmronenue siBieHUsT HHEPIIUH.

CpaBHeHHME MaccC 0 B3aUMOJICHCTBUIO TEJ.
. CnoxeHue cuJji, HallpaBJIE€HHBIX M0 OJHOMN MPSMOM.
Jlabopamophuie pabomot u onvimot.
1. OmnpeneneHre CKOPOCTA PAaBHOMEPHOIO JABMKEHUS (IIapuKa B KUIAKOCTH,
MOJIEIN JIEKTPUYECKOTO aBTOMOOUJIS U TaK JaJiee).
2. OmpeneneHue cpeaHeld CKOPOCTH CKOJBKEHHUS OpycKa WM IIapuka o
HAKJIOHHOM TNTIOCKOCTH.

1
2
3
4. HaOmronenne n3MeHeHHs] CKOPOCTH TIPH B3aUMOJICHCTBUU TEll.
5
6

OrnpeneneHue MIOTHOCTH TBEPIOTO TEaA.

4. OmbIThl, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTH pacTskeHus (aedopmaiiui)
MPYXUHBI OT MIPUITOKEHHOMW CHUJIBI.

5. OmpITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHHUS CKOJBXEHHUS OT
Beca Teja 1 XapakTepa CONMPUKACAIOIIUXCS TTOBEPXHOCTEH.

Pa3nen 4. JlaBjieHue TBEPABIX TeJI, dKMAKOCTEH U ra3oB.



Hasnenune. CnocoObl yMEHBILICHHUS U yBEJIMUYEHUs AaBieHus. [[aBneHue rasa.
3aBUCUMOCTb JaBJIeHHMsS Ta3za OT o0béMa, Temmeparypbl. llepenaua naBneHus
TBEPABIMU TEJAMH, >KUAKOCTAMHM M rasamu. 3akoH llackama. ITneBmaTmueckue
MaluHbl. 3aBUCUMOCTb JAABICHHUS XUJIKOCTU OT TIyOuHBI. ['Mapoctathyeckuii
napanokc. Coobmiaromnuecs cocyasl. ['uapaBinueckue MEXaHU3MBI.

Atmocdepa 3eminn u arMochepHoe aaBineHue. [IpuuuHBI CylIeCTBOBAHUS
Bo3nymiHOM o6osiouku 3emiu. OnweiT Toppuuennu. M3mepenue atmocdepHOro
JaBiaeHus. 3aBUCUMOCTh aTMOC(EPHOTo JIaBJIEHUSI OT BBICOTHI HAJl YPOBHEM MODS.
[Tpubops! 115t U13MepeHust aTMOCHEPHOro TABICHUSI.

JleficTBHE )KMIKOCTH M T'a3a Ha MOTPYKEHHOE B HUX TeNO. BrITankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BoznyxonnaBanue.

Jemoncmpayuu.
3aBUCHUMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBHI.

Ilepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

CooOmatroruecs cocybl.

I'mppasnnueckuii npecc.

[IposiBnenue neicTBUs aTMOCHEPHOTO JaBICHHUS.

3aBUCHMOCTh BBITAJIKMBAIOIIEH CHJIBI OT 00bEMa MOrPYXKEHHOH YacTH

TeJa U INIOTHOCTU KUAKOCTH.

PaBeHCTBO BBITAJIKMBAIOLICH CUIIBI BECY BBITECHEHHON KUIAKOCTH.

8. YcnoBue IUIaBaHUA TeEJl: INIABAHWE WIM IOTPY’KEHUE TEl B 3aBHCHUMOCTH
OT COOTHOLIEHUS IUIOTHOCTEH TeJla U KUAKOCTH.

o U A~ w N e

~

Jlabopamopnuie pabomot u onvimot.

1. HccnenoBanue 3aBUCHUMOCTH Beca Telia B BOJIE OT 00bEMaA MOTpyKEHHOU B
AKUJKOCTh YaCTH TeNa.

2. OmpenenieHUe  BBITAIKUBAIOIIEH  CWIBL, JEUCTBYIOIIEH Ha  Telo,
MOTPYKEHHOE B KUIKOCTb.

3. IIpoBepka HE3aBUCMMOCTH BBITAJIKUBAIOLIEH CHJIBI, JEUCTBYIOLIEN HA TEIIO
B )KUJIKOCTH, OT MACCHI TeJa.

4. OnpIThl, AEMOHCTPUPYIOIIME 3aBHCUMOCTb BBITAJIKUBAIOLIEH CHIIBL,
JCUCTBYIONIEH HAa TENO0 B JKHAKOCTH, OT 00BEMa TOTPYKEHHOU B
YKUJIKOCTh YaCTH TeJia U OT TUIOTHOCTH KUJIKOCTH.

5. KoHCTpynpoBaHue apeomMeTrpa WIM KOHCTPYUPOBAHUE JIOAKH U
OIpEAEIIEHUE €€ TPY30NOABEMHOCTH.

Pazgen 5. PaboTra 1 MOIIHOCTH. JHEPruUs.

Mexanunueckasi pabota. MOIIIHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs TIIOCKOCTh. [IpaBuiio

paBHOBecusi pbryara. lIpumeHeHue mpaBuiia paBHOBECHUs pblyara K OJIOKY.



«3onoroe mpaBuwino» MexaHuku. KIIJ[ mpocteix wMexanuzmoB. IIpocTsie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass odHeprus. KuHeTMdeckass M NOTEHLUAIbHAs OJHEPIUs.
IIpeBpamienne 0JTHOrO BHUJIa MEXaHUYECKOW SJHEPTUU B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUM B MEXAHHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTBIX MEXAHU3MOB.

Jlabopamophuie padbomot u onvimot.

1. Ompenenenve paOOThl CUIIBI TPEHHS NMPU PABHOMEPHOM JIBMXKCHHM Teja

110 TOPU3OHTAJIBHOW ITOBEPXHOCTH.
2. Hccnenosanue ycaoBHI paBHOBECHUs pblyara.
3. M3mepenue KIIJ] HaKIOHHOM IJIOCKOCTH.

4. M3ydeHune 3aK0HA COXpPaHEHMSI MEXAaHUYECKOMN SHEPIUHU.
8 KIIACC

Paznen 6. TeruioBble siBJIeHUS.

OCHOBHBIE TIOJIO)KEHUS MOJICKYJISIPHO--KUHETUYECKOM TEOpUM CTPOCHUS
BelecTBa. Macca U pasMepbl aTOMOB M MOJEKyJ. OTNBITHI, MOATBEPKAAIOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHO-KMHETUYECKON TEOPUH.

Mogenun TBEPAOro, >KUJIKOTO M Ta3000pa3HOr0 COCTOSHHM BEIECTBA.
Kpucrannuueckue u amopdubie tena. OObICHEHUE CBOMCTB ra3oB, XKUIKOCTCH U
TBEPABIX TEI HA OCHOBE TMOJIOKEHUU MOJICKYISIPHO--KUHETUYECKON TEOpUH.
CmaunBaHue U KamWUISIPHBIE sIBJICHUA. TemIoBoe pacIupeHe U CKaTHe.

Temnepatypa. CBsi3b TeMIepaTypbl CO CKOPOCTBbIO TEIJIOBOIO JIBUXKCHUS
gactull. BHyTpeHHsss sHeprus. CnocoObl HW3MEHEHUsS BHYTPEHHEH DHEPTHM:
Teronepeaada 151 COBEPIIIECHUE paboTHI. Bubt TETJIoNepe1auu
TEIIONPOBOIHOCTh, KOHBEKIIHS, U3JYYCHHE.

KomnuecTBo TeruioTel. YenbHas TEIUIOEMKOCTh BeIIecTBa. 1eImiooOMeH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TemioBoro Oamadca. I[lmaBienme wu
OTBEPJICBAHUE KPHUCTAJUNIMYECKUX BEIIECTB. YAEJIbHAas TEIUIOTAa IJIABJICHUS.
[TapooOpazoBanne u koHmeHcamnus. Mcmapenue. Kumenme. YiaenpHas TtemioTa
mapooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEpaTypbl KHIICHHS OT aTMOC(epHOro
JTaBJICHUS.

BnaxHocTbs Bo3myxa.

DHeprus TOIJIMBA. Y A€IbHAS TEIJI0Ta CTOPAHUA.

[Mpunuunsl padotbl TernoBeix aABurateneid KIIJ[ TtemmoBoro asurartens.
TermnoBbie IBUTAaTENIN U 3aLIUTa OKPYKAIOIIEH CPEIBI.

3aKOH COXpPAaHEHUS U MPEBPAILCHUS SHEPTUU B TEIUIOBBIX MPOIECCaXx.

Jemoncmpayuu.

1. HaGmonenune OpOyHOBCKOI'O JBHKEHHUS.
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10.
11.
12.
13.

Ha6monenue nuddysuu.

HaGmonenue siBjeHUi cMaurBaHUS U KalTWUISPHBIX SBICHUN.
HaGmtoneHue TeminoBoro pacimpeHust Tel.

N3meneHnne namieHus rasa Mpu M3MEHEHHM OoObEMa W HarpeBaHUM WIH
OXJIaXKJICHHU.

[IpaBuna n3MepeHus: TeMIeparypsl.

Buabl reronepenaymn.

OxnaxxaeHue Npu COBEPILICHUH PAOOTHI.

HarpeBanue npu coBepiiieHn# pabOoThl BHEITHUMH CUJIAMHU.
CpaBHeHME TEIIOEMKOCTEN pa3IMYHbIX BEUIECTB.
Habaronenne kuneHus.

HaGmtoieHre mocTossHCTBA TEMIIEPaTyphl MPHU TUIABJICHHH.
Mojenu TEemJIOBBIX ABUTATEIICH.

Jlabopamopnuie padomut u onvimot.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI O OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSIKEHUS.
OnbITHI 11O BHIPAIIMBAHUIO KPUCTAIIJIOB MOBAPEHHOM COJIM WJIM caxapa.
OnbITEl TI0 HAOJIOJACHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, KUIKOCTEH U
TBEPJBIX TEIL.

Omnpenenenue qaBjieHUs BO3yXa B OaJUIOHE IITTPHUILA.

OnbITHl, JIEMOHCTPUPYIOIIUME 3aBUCHUMOCTH JAaBICHHUS BO3JyXa OT €ro
00bEMa M HArpEeBaHUS WIN OXJIAXKIECHHUS.

[IpoBepka rUIOTE3bl JTUHEHHOM 3aBUCUMOCTH JUIMHBI CTOJIOHMKA KUJIKOCTH
B TEPMOMETPUUYECKONU TPYOKE OT TEMIIEPaTYPHI.

HaGmronenne w3MeHeHHMsT BHYTPEHHEH OSHEpPrud Tella B pe3yJsibTaTe
TEIIoTepe1aduu U pabOThl BHEIITHUX CHIL.

HccnenoBanue sBACHUS TEIUIOOOMEHA IIPU CMEIIMBAHUHU XOJOJHOW H
ropstaei BOJBI.

OmnpeneneHue  KOJWYECTBA  TEIIOTHI, TOJYYEHHOTO BOJOH  TIpHU
TEIJIO00OMEHE C HArPEeThIM METANTHYSCKUM ITHITHHIPOM.

Ornpenenenue yaeabHONU TETUIOEMKOCTH BEIIECTBA.

HccnenoBanue npouecca ucrnapeHus.

OrnpeneneHnue OTHOCUTEIFHON BIAXKHOCTH BO3/yXa.

Onpenenenue yaeabHON TETUIOTHI IUIABICHUS JIbA.

Pa3znen 7. JnekTpuyeckne U MATHUTHBIE SIBJICHHS.

OnekTpu3anus Tenl. JIBa poaa 3JIEKTpUUYECKHX 3apsaoB. B3ammojencTBue
3apsbKeHHBIX  Tenl. 3akoH KynoHa (3aBUCUMOCTh CHJIBI  B3aUMOJICHUCTBUS
3apsKEHHBIX TEJT OT BEJIMYMHBI 3aPsI0B U PACCTOSHUS MEXTY TelIaMu).

Onekrpuueckoe mnoisie. Hanpsx€HHOCTh 3nekTpuueckoro mnoisa. [IpuHiun
CYNEepHO3UIMHU dIEKTPUUECKUX MOJIel (Ha KAYECTBEHHOM YPOBHE).



Hocutenu snekTpudeckux 3apsaoB. DJIEMEHTAPHBIA JIEKTPUUECKUN 3apsii.
Crpoenne aroma. I[IpoBOIHMKM W  JHUDJIEKTPUKU. 3aKOH  COXPaHEHUS
AIEKTPUYECKOTO 3apsia.

DJIEKTPUUYECKUM TOK. YCIIOBUS CYIIECTBOBAHUA DSJIEKTPUUYECKOTO TOKA.
HNcTtouyHuk TOCTOSTHHOTO TOKa. JIeMCTBUS HSIIEKTPUYECKOTO ToKa (TEIJIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DIIEKTPUUYECKUM TOK B KHUJIKOCTAX U razax.

Onektpuueckasgs 1enb. Cuma  Toka.  DJIEKTPUYECKOE  HANPSIKEHUE.
ConpoTuBieHne TPOBOJHUKA. Y IEIBHOE COMPOTUBIIEHUE BellecTBa. 3aKoH Oma
st yyactka uenu. [locnemoBaTenbHOe W MapajuiesIbHOE — COEUHEHUE
POBOJHUKOB.

PaGora w MONIIHOCTH dJEKTpUYECKOro Toka. 3akoH Jxoyns—JIeHna.
DneKTpUUecKue ey U MOTPpeOUTeNn MEKTpUIecKoi sHepruu B O0biTy. KopoTkoe
3aMbIKaHUE.

[ToctosiHHbIE ~ MarHuThl.  B3auMojeicTBME  MOCTOSIHHBIX ~ MarHUTOB.
MaruauTtHoe nosie. MarHutHoe noJjie 3eMJId U €ro 3Ha4€HUE MJIs )KU3HU Ha 3emiie.
OnbiT  Opcrena. MarHuTHoe Tojie  JJIEKTpUUecKoro Toka. IIpumeHenue
AJIEKTPOMAarHUTOB B TEXHUKE. J[eMICTBHE MAarHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM.
DJIIEKTPOABUTATENIbL TOCTOSIHHOTO TOKa. lICMonb30BaHUE 3JIEKTPOJBUTATEIEH B
TEXHUYECKUX YCTPOMCTBAX M HA TPAHCIIOPTE.

OnbiTel Papajies. SABneHue 3aekTpoMarnuTHOW uHaykiuu. [Ipasuio Jlenna.
DIIEKTpOreHepaTop. CriocoOsI MOJTyYEHUSI AIEKTPUIECKOU SHEPIUH.
DIEeKTPOCTAHIIMN Ha BO3OOHOBIIIEMBIX HCTOYHUKAX SHEPTHUU.

Jemoncmpauuu.

DJIeKTpU3alus Te.
JIBa pojia 3JIeKTPUYECKUX 3apsII0B U B3aUMOACHCTBUE 3aPSKCHHBIX TEJL.
Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIA.
DneKTpocTaTuyecKast MHYKIIHS.
3aKOH COXpaHEHHUS IEKTPUUECKUX 3apsII0B.
[IpoBOAHUKH U TUDIICKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUM IEKTPUYECKOTO TTOJIS.
HcTouHrky NOCTOSSHHOTO TOKA.
JIelicTBUA 3IIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKUM TOK B KUIKOCTH.
. I'a30BB11 pa3psa.
. I3MepeHue cuitbl TOKa aMIepMeETPOM.
. I3MepeHune 31eKTpUYECKOTr0 HAPSKEHHS BOJIbTMETPOM.
. PeocTtaTt 1 MmarazuH COnpOTUBIICHUM.
. BzaumopencTBre NMoCTOSTHHBIX MAarHUTOB.
. MonenrpoBaHrue HEBO3MOXKHOCTH Pa3CICHHS MTOJI0COB MarHNuTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenupoBaHrue MarHUTHBIX MOJIEN MOCTOSTHHBIX MAarHUTOB.

OmneIiT Opcrena.

MarauTHoe 1oje TOKa. DIEKTPOMArHUT.

JlercTBME MAarHUTHOTO TT0OJISL HA MIPOBOJAHUK C TOKOM.

DIIEKTPOABUTATENIb TOCTOSTHHOTO TOKA.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHIYKLIHAH.

Omnbrter @apanes.

3aBUCUMOCTh HANpPaBJICHUS HWHIYKIMOHHOTO TOKa OT YCIOBUH €T0
BO3HUKHOBCHMS.

DIIEKTPOTreHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnuie padbomot u onvimot.

1.

o vk w

10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIOAEHUIO DJICKTPHU3allMM  TeJl WHAYKIMEH U TMpu
CONPUKOCHOBEHUH.

UccnenoBanne JE€UCTBUS DJIEKTPUUECKOrO TMOJiI HAa MPOBOJHUKUA U
JADJICKTPUKHU.

Co6opka u nmpoBepka pabOThI JIEKTPUIECKOM 1IETH MOCTOSHHOTO TOKA.
N3mepenue u peryampoBaHue CHIIbI TOKA.

N3mepenue u peryinpoBaHue HANPSKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, UAYIIETO 4YEpE3 PE3UCTOpP, OT
CONPOTHUBIICHUS PE3UCTOPA U HAIIPSIKEHHS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOLINE 3aBUCHMOCTD AIEKTPUYECKOT O
CONPOTUBIICHUS] TPOBOJHHMKA OT €ro JUIMHBI, IUIOMIAAN THOMEPEUYHOIO
CEYEeHUs U MaTepuana.

[IpoBepka mpaBWIa CIOXKEHHUS HANPSDHKECHUM ITIPU  TOCJIEN0BATEIBHOM
COEIMHEHUHU JIBYX PE3UCTOPOB.

IIpoBepka mpaBuna [Jsi CHIBl TOKa MPU MAPAIUIETBHOM COEAUHEHHUU
PE3UCTOPOB.

Onpenenenue padOThI AIEKTPUUECKOTO TOKA, UAYILETO Yepe3 pe3UcTop.
OnpeneneHne MOIIHOCTH DJIEKTPUYECKOTO TOKa, BBIAEIAEMON Ha
pe3ucrope.

HccnenoBanne 3aBUCUMOCTH CWJIbI TOKA, MAYIIETO 4YEPE3 JIAMIIOYKY, OT
HaIpsSHKEHUS HA HEW.

Onpenenenue KIIJ[ narpeBatens.

NccnenoBanrie MarHUTHOTO B3aUMOJIEMCTBUS TOCTOSTHHBIX MAarHUTOB.
N3ydeHre MarHUTHOTO TMOJS TMOCTOSSHHBIX ~MAarHUTOB MpPU  HUX
00bEeIMHEHUU U Pa3/ICICHUU.

UccnenoBanne AeNUCTBUS SIEKTPUYECKOTO TOKA HA MAarHUTHYIO CTPEJKY.



17. OnBITBI, JEMOHCTPHUPYIOLIHE 3aBUCHMOCTb CHJIBI  B3aMMOJEHUCTBUS
KaTyIlIKA ¢ TOKOM M MarHura OT CWJIbl TOKAa M HAaIpaBJICHUS TOKa B
KaTyILKe.

18. M3yueHue AeiCTBUS MAarHUTHOTO I10JIs1 HA IIPOBOJIHUK C TOKOM.

19. KoHcTpyrpoBaHue U u3ydeHue padoThl JJIEKTPOABUTATEIS.

20. M3mepenne KII/] anexTpoaBUraTenbHON yCTAaHOBKH.

21. OOBITBl O MCCHEAOBAHUIO SIBICHUS DJIEKTPOMATHUTHOW WHIYKIMM:
VICCIIEIOBAHME W3MEHECHUM 3HAYEHUsS U HaIPaBJICHUS HMHIAYKIMOHHOIO

TOKa.
9 KUIIACC

Pa3znen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe aBuKeHHe. MarepuanbHas Touka. (Cucrema OTcuéra.
OTHOCHUTEIBPHOCTh MEXaHUYECKOrO0 JBWKEHUA. PaBHOMEpHOE NPSMOJUHENHHOE
nBkeHrne. HepaBHoMepHOe npsiMOJMHEHOE ABUKEeHUE. CpeaHsas 1 MTHOBEHHas
CKOpOCTb T€Jia TPU HEPABHOMEPHOM JIBUKCHUHU.

VYckopenne. PaBHOyckopeHHOE mpsMoiinHEiiHOe JBrkeHue. CBoOOgHOE
nagenue. OnsiTel ["anumes.

PaBHOMepHOE ABMKEHHE TO OKpY>KHOCTH. Ilepron m ywactora oOpalieHwus.
JIuneliHas u yrioBasi CKOpocTu. LleHTpocTpeMUTenbHOE yCKOPEHUE.

[Tepsbrii 3akoH Hptotona. BTopoit 3akoH HeroToHa. Tperuit 3akon HeroToHa.
[TpuHUUI CyNIEpIIO3UIUU CHJL.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuiia TpeHHUS! CKOJIbKEHHUS, Chjla
TPEHUS MOKOS, IPYTrue BUABI TPEHUS.

Cuna TSOKECTH U 3aKOH BCEMHPHOTO TITOTEHUS. YCKOpPEHHE CBOOOIIHOTO
najgenus. J[Buxenue miuanetr BOkpyr Connua. IlepBast kocMmuueckasi CKOPOCTb.
HesecoMocTts 1 neperpys3ku.

PaBHOBecue marepuaibHOW TOYKHA. AOCOMIOTHO TBEPAOE Teno. PaBHOBecue
TBEPAOTO TEJA C 3aKPEIUIEHHON OChIO BpaleHus. MoOMeHT cuiibl. LIeHTp TskecTH.

Nmnynee Tena. M3menenue umiynsca. UMnynbe cuibl. 3aKOH COXpaHEHUS
MMITyJIbCa. PEakTMBHOE IBUKEHHUE.

Mexannueckass paboTta ¥ MOIIHOCTh. PaboTa cull TSXKECTH, YNPYTrOCTH,
tperusi. CBsi3b dHEpruu U padoThl. [loTeHIMaNbHAS SHEPTHUS TENa, TOJTHIATOTO HaJ
MMOBEPXHOCTHIO 3eMIIM. [loTeHIIManpHas sHeprus cxaTou npyxunbl. Kunernueckas
sHeprud. Teopema 0O KMHETHYECKOW HHEPrUH. 3aKOH COXPAHEHUS] MEXaHUYECKOU
SHEPIUHU.

Jemoncmpauuu.

1. HaOmronenre MEXaHUYECKOTO JIBHXKEHUSI T€Jla OTHOCUTENIBHO Pa3HBIX TEI

OTCY€Ta.



o v~ w

8.
9.

10.
11.
12.
13.
14.
15.
16.

CpaBHeHME TyTEd W TPACKTOPHUI NBUKEHUS OAHOTO M TOTO € Teja
OTHOCHUTEJIBHO Pa3HbIX TEJl OTCUETA.

HN3mepenne CKOPpOCTU U YCKOPEHUS MPSIMOJIMHEUHOTO JIBUKEHHUS.
HccnenoBanue npu3HakoB PaBHOYCKOPEHHOTO JABUKEHUS.

HaGmonenue nBuxeHus Teia 1o OKpy>KHOCTH.

HaGmronenne MmexaHu4ecKuX SIBJICHUM, MPOUCXOIAIINX B CUCTEME OTCUETA
«Tenexka» 1pu €€ PABHOMEPHOM U  YCKOPEHHOM  JIBHIKECHUM
OTHOCUTEIBHO KaOMHETa (PU3UKH.

3aBUCUMOCTh YCKOPEHHUS Tejla OT MacChl Tela M JCHUCTBYIOIIECH Ha HEro
CUJIBI.

HaGmonenne paBeHcTBa CHUIT IPU B3aUMOJICHCTBUU TE.

HN3meHenue Beca Tena npu yCKOPEHHOM JIBUYKECHUH.

[lepenaua umiysibca Npu B3aUMOJECUCTBUHU TEI.

[IpeobpazoBanus 3HEPTUU NMPU B3aUMOJICHCTBUHU TEJI.

CoxpaHeHue UMNyJIbCa MPU HEYNPYTOM B3aUMOJICUCTBUM.

CoxpaHeHne UMIMyJbca Mpu adCOTOTHO YIPYTrOM B3aUMOJICHCTBUH.
HaGmroneHne peakTHBHOTO JBUKEHUS.

CoxpaHeHrne MEXaHHUYECKON IHEPTUH TIPU CBOOOTHOM T1aJICHHH.
CoxpaHeHue MEXaHUUYECKON SHEPTUM MIPHU JIBMKEHUU TeJla MOJ1 I€CTBUEM
MIPYKUHBI.

Jlabopamopnuie pabomot u onvimot.

1.

KoHcTpyupoBanue TpakTa Jyuisi pa3roHa U JaJbHEWIIEr0 PaBHOMEPHOTO
JBUKEHUS TIApUKa WA TEICKKH.

Onpenenenue cpeaHel CKOPOCTH CKOJBXEHUS OpycKa WM JIBWOKCHHS
HIapyKa 1Mo HAaKJIOHHOM MIOCKOCTH.

Onpenenenue yCKOpEHHsI Tela NPU PAaBHOYCKOPEHHOM JIBUKEHUHU IO
HaKJIOHHOM IIJIOCKOCTH.

UccnenoBanne 3aBUCMMOCTH NMYTH OT BPEMEHHU MPU PABHOYCKOPEHHOM
JBIDKCHUH 0€3 HayaJIbHON CKOPOCTH.

[IpoBepka THUMOTE3bI: €CIAW MPU PABHOYCKOPEHHOM JBIDKEHUU O€3
HAYaJbHOM CKOPOCTHM NYTH OTHOCSTCS KakK psAa HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJIMHAKOBBI.

UccnenoBanre 3aBUCUMOCTH CHUJIBI TPEHUS CKOJBXKEHUS OT CHUJIBI
HOPMAaJIbHOTO JaBJICHUS.

Omnpenenenue ko3P huiirieHTa TPEHUST CKOJIbXKEHUS.

Onpenenenue KECTKOCTA NPYKUHBI.

Onpenenenue pabOThl CHIBI TPEHUS MPU PABHOMEPHOM JBMXKEHUM Tela
10 TOPU3OHTAJIBHOW MMOBEPXHOCTH.



10. OnpesenieHne  paboOThl  CUJIBI  YIIPYTOCTH IMpU  NOABEME Tpy3a ¢
MCITI0JIb30BAaHUEM HEMOJBMXKHOIO U MOABUKHOTO OJIOKOB.

11. I3ydeHue 3aKk0Ha COXpaHEHHUS YDHEPTHH.

Pasznen 9. Mexanu4yeckue Kojie0aHUs U BOJIHBI.

KonebarensHoe nBrxeHne. OCHOBHBIE XapaKTEPUCTUKKU KOJICOAHUN: IEPHO/I,
4acToTa, aMILIATyaa. MaTtemMaTuuecKuii U NpyKUHHBIA MasTHUKU. IIpeBpainenue
SHEPrUU MPH KOJIeOATEIHBHOM BUKEHUU.

3aryxatomue — kosieOaHus.  BolHyknennole — koneOanus.  Pe3onaHc.
Mexannueckue BoiHbl. (CBOHCTBA MEXaHMYECKMX BOJH. [IpomoneHble U
NOMNEPEYHbIE BOJIHBI. JlMHA BOJHBI M CKOPOCTh €€ pacnpOCTPaHEHMS.
MexaHn4uecKUe BOJHBI B TBEPAOM TeJIE, CECMUYECKHUE BOJIHBI.

3Byk. I'poMKoCTh 3Byka M BbicoTa ToHA. OTpakenue 3Byka. MHPpa3Byk u

yJIbTPa3BYK.
Jemoncmpayuu.
1. HaOmrogenue koyieOaHMii Tea 1IOJ ACHCTBHEM CHIIBI TSOKECTH M CHIIBI
YIOPYTOCTH.
2. Habmonenue konebaHuii rpy3a Ha HUTH U Ha MPYKUHE.
3. HaGmroneHue BRIHYXKICHHBIX KOJIEOAHHUI U pe30HaHCA.
4. PacnpocTpaHeHre MPOJOJbHBIX U MONEPEYHBIX BOJIH (Ha MOJICIIHN).
5. HaGmronenue 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
6. AKYCTMYECKHUIN pE30HaHC.

Jlabopamopnuie pabomot u onvimot.
1. OmpeneneHre 4dYacTOThl W TepHoja KoieOaHWi MaTeMaTHYECKOTO
MasTHHUKA.
2. OmpezeneHue 4aCTOTHI M MEproa KoJieOaHUN MPYKUHHOTO MAsITHHUKA.
3. HccnenoBanue 3aBUCMMOCTH TIepHoja KoJIeOaHUW TOJIBEIICHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.
4. VccmenoBaHue 3aBUCUMOCTH TEpHO/ia KoJieOaHUH MPY>KUHHOTO MasiTHUKA
OT Macchl Irpysa.
5. IIpoBepka HE3aBHCHUMOCTH TEpHOJa KojeOaHuil rpy3a, MOJBEIICHHOTO K
HUTH, OT MAacChl Ipy3a.
6. ONbITBI, JIEMOHCTPUPYIOIIME 3aBUCHUMOCTh IepHoJa  KojeOaHui
IPY>KUHHOT'O MasiTHUKA OT MacChl Ipy3a U KECTKOCTHU MPYKUHBI.
7. W3mMmepenue yckopeHus CBOOOJHOTO MaICHHUS.
Pazgen 10. DiekTpoMarHuTHoOE 10JIe U 3JIEKTPOMAarHUTHbIE BOJIHbI.
DJIEKTPOMAarHUTHOE  MOJie.  DJEKTPOMAarHuTHble  BOJMHBL.  (CBOKCTBa
3JEKTPOMAarHuTHbIX BOJIH. [llkama 3mekTpoMarHUTHBIX BOJIH. Mcmosib3oBaHue
3JIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3H.



OneKTpoMarHuTHas npuponaa ceera. CkopocTh cBeTra. BoaHOBBIE CBOWCTBA
CBETA.

Jemoncmpayuu.

1. CBOMCTBA JIEKTPOMAarHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie padbomot u onvimot.

1. MBydeHune CBOWMCTB AJIEKTPOMArHUTHBIX BOJH C TMOMOIIBIO MOOWUIBHOTO

TenedoHa.
Pa3ges 11. CBeToBBIE IBJICHUS.
JlyueBas MOJIC/Ib CBeETa. Hctounuku CBeETa. [IpssmonuHEiHOE

pactpocTtpanenue cBera. 3atmeHusa Conuua u JIynsl. Otpaxxenue cBera. [1nockoe
3epKano. 3aKOH OTPaKEHUs CBETA.

[Ipenomiienne cBeTa. 3akoH TmpenomiieHUsi cBera. lloliHOe BHYyTpeHHee
OTpakeHue cBera. VCcnonb30BaHWE TOJHOTO BHYTPEHHETO OTPaXEHHUs B
ONTHUYECKUX CBETOBOJAX.

Jlunza. Xox onyuerr B guH3e. OnTuueckas cucrema (Qoroamnmapara,
MUKpPOCKONAa M Tejleckona. ['J1a3 Kak onTHYecKas cucTema. BIn3opykocTe H
NaTbHO30PKOCTb.

Paznoxenune Oenmoro cBera B crmekTp. Onbitel HeloTona. Crnokenue
CIEKTPAJIbHBIX IBETOB. J[Mcniepcus cBeTa.

Jemoncmpayuu.

[IpssMonuHEHOE pacIPOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tony4yenue n3o0paxeHni B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaiax.
[Ipenomnenue cBera.

Onrtruyeckuil CBETOBO/I.

Xox myueit B cobuparoiieii TuH3e.

XO0JI Tyder B pacCEUBAIOLIEH JTUH3E.

[Tony4yenne n3o0paxeHN C TOMOIIBIO JTHH3.

[Tpunaun peiicTBus doToamnmapata, MUKPOCKOTA M TEIECKOTIA.

10. Monens ri1asa.

LW X Nk~ wWwDN e

11. Pasnoxenue 6e10ro cBETa B CIIEKTP.

12. ITonmyueHnue 6e10r0 CBETa MPHU CIOKESHUHU CBETA Pa3HBIX IIBETOB.

Jlabopamopnwie padbomot u onvimot.

1. HccnenoBanue 3aBUCHUMOCTH yTIJjla OTPaXX€HHS CBETOBOTO Jydya OT yIja
TaJICHUSI.
N3ydenne xapakTepuCcTUK U300paKeHHS MPeIMETa B TNIOCKOM 3€pKalie.

3. HccnenoBanue 3aBUCMMOCTH yTila MPEIOMIICHUSI CBETOBOIO Jiyda OT yrja
MaJIeHUs Ha TPAHUIIE «BO3AYX—CTEKIIO».



4. llonyueHune n300pakeHU ¢ MOMOIIBIO COOMpPAIOIIEN JTUH3BI.
Onpenenenue (HOKYCHOr0O pacCTOSHUA U ONTHYECKON CHIIbI coOMparouiei
JUH3BL.

6. OIBITHI 10 Pa3JIOKEHUIO OEIOr0 CBETA B CIIEKTP.

OnbITEl IO BOCTIPUATHIO I[BETa MPEAMETOB MPU UX HAOJIOJICHUHM Yepe3
[[BETOBBIE (PUIIBTPHI.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

Oneitel Pe3epdpopna u mianerapHas mMojenb atoma. Mogaens atoma bopa.
Ucnyckanue u noryonieHue ceeta atomoM. KBaHTel. JInHeUaThie CIEKTPHI.

PanunoaktuBHOCTh. Anbda-, 6eTa- u ramma-uznydenus. CTpoeHue aTOMHOTO
anpa. Hykmonnas wmoxenbs atomHoro siapa. M3otombl.  PaamoakTuBHBIE
npespaieHus. [lepyon nmonypacnana aTOMHBIX IED.

SnepHble peakuuu. 3aKOHBI COXpPAHEHUS 3apsSOBOTO U MACCOBOTO YHKCET.
DOHeprusi CBsi3M aTOMHBIX sifep. CBs3b Macchl W 3Hepruu. Peakumu cuHTE3a |
nenenus sanep. Ucrounuku suepruun CosiHia 1 3BE37.

Anepnas sHepretuka. JleWCTBUS paJMOAKTUBHBIX U3JIYYCHUN Ha J>KHUBBIC
OpraHU3MBlI.

Jemoncmpayuu.

1. CHekTpbl U3Ny4YEHUS U MOTJIOUIEHHUS.

2. CrekTpbl pa3InyHbIX Ia30B.

3. Cnektp Bojmopoa.

4. HabGmroneHnue TpekoB B kamepe BuiibcoHa.

5. Pabota cuérurka MOHU3UPYIOMNX U3TYUYECHHH.

6. Peructpanus uznydyeHus NpUpOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnuie pabomot u onvimot.

1. HaGnmroneHue CIIOMIHBIX U TUHEHYATHIX CIIEKTPOB M3ITyUYCHUSI.

2. HccnenoBanue TPEKOB: W3MEPEHUE SHEPrHUM YacTHIbI MO TOPMO3HOMY

nytu (o gororpadusim).

3. W3mepenue paanoakTUBHOTO (OHA.

IHoBTOpPHUTEIBLHO-0000 1A NI MOTYIb.

[ToBTOpUTETHEHO--0000MIAIOIINI MOYITH TIPEIHA3HAYCH JIJISI CUCTEMATU3AINH
u  0000mIeHWS  TPEIMETHOTO  COACpPXKAHWUS U ONBITA  JICITEIHLHOCTH,
MPUOOPETEHHOTO TIPU U3YUYCHUU BCEro Kypca (PU3WKH, a TaKXKe VIS MOATOTOBKH K
OCHOBHOMY TOCYAapCTBEHHOMY OJK3aMEHy 10 (Qu3WKe s 00ydarouuxcs,
BBIOPABIINX 3TOT YUEOHBIN MPEIMET.

[Ipu U3ydyeHHU JAHHOTO MOJYJSI PEANTU3YIOTCS U CUCTEMAaTU3UPYIOTCS BHUJIbI
NEATEeNIbHOCTH, HA OCHOBE KOTOPBIX O0ECIEeUUBACTCS IOCTUXKEHHUE MPEAMETHBIX U
METaNnpeIMETHBIX  IUIAHUPYEMBIX  PE3YyJbTaTOB  00yueHus, (dopmupyercs
€CTECTBEHHOHAy4YHasi TPaMOTHOCTb: OCBOEHUE HAay4YHBIX METOJOB HCCIEIOBAHUS



SBJICHUU MPUPOALI U TEXHUKHU, OBJIAJCHUE YMEHUSMH OOBICHATH (PU3NUYECKue
SIBJICHUSI, NPUMEHSAS I[IOJyYCHHbIC 3HAaHUs, pelarh 3aJayd, B TOM YHCIE
KaYECTBECHHBIC U DKCIICPUMEHTAJIbHbIE.
[IpyHUMTIHANBHO JESATEIBHOCTHBIM XapaKTep JAHHOTO pas3felia Pean3yeTcs
32 cu€T TOro, 4YTO OOYy4YaroNIMecs BBIMOJIHSAIOT 3aJaHusl, B KOTOPBIX UM
[peJIaraeTcs:
HAa OCHOBE TIOJIYYEHHBIX 3HAHUWA pacmo3HaBaTh U HAYYHO OOBICHSTH
dbu3nUecKue sIBJICHUS B OKPY KAOIICH MPUPOJIC U MOBCETHEBHOM KU3HH;
UCIIOJIb30BaTh HAYYHBIE METOJIbI HCCIIe0BaHUs (DU3NYECKUX SIBIICHUI, B TOM
YHUCIIEe 1S POBEPKU TUIIOTE3 U MTOJYYECHUSI TEOPETUUECKUX BBIBOJOB;
OOBSICHSITh HAyYHbIE OCHOBBI HamOOJIe€ BaXKHBIX JOCTHKEHUU COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMEP, NPAKTUUECKOTO UCIIOJIb30BAHUS PAZIMYHBIX HCTOYHUKOB
SHEPIUY HAa OCHOBE 3aKOHA MPEBPALICHUS U COXPAHEHUS BCEX M3BECTHBIX BHUJIOB
SHEPTUM.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHMUA

N3yuyenue ¢pu3Mky HA ypOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs HAINpaBICHO

Ha JIOCTHXKEHUE JIMYHOCTHBIX, METAMPEAMETHBIX U MIPEAMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

B pe3ynbraTe usydenus puznku Ha ypoOBHE OCHOBHOT'O O0IIIEro o0pa3oBaHus

y oOyuatomierocs 0yayT cOpMUPOBAHBI CIEAYIONINE JIMYHOCTHBIE Pe3yJbTaThl B
JacTH:

1) naTpMOTHYECKOr0 BOCIIUTAHUS:

— IpOSBIIEHUE UHTEPECa K UCTOPUM U COBPEMEHHOMY COCTOSTHUIO POCCHMCKOM
bu3nYecKol HAyKH;

— IIEHHOCTHOE OTHOIIIEHUE K JIOCTHKEHUSIM POCCUNCKUX YUEHBIX--(DU3UKOB;

2) rpa:kKIaHCKOro M 1yXOBHO-HPABCTBEHHOI0 BOCTINTAHUA:

— TOTOBHOCTh K aKTHBHOMY Y4YacTHUIO B OOCYXKJIEHUH OOIECTBEHHO 3HAYUMBIX
U OTUYECKUX MpOOJEeM, CBS3aHHBIX C TPAKTHUYECKUM TPUMEHECHHEM
JTOCTHXKEHUN (HUBUKH;

— OCO3HaHUE BAKHOCTU MOPAJIbHO--3TUYECKUX IPUHIUIOB B JESITEIBHOCTH
YYEHOT0;

3) 3cTeTHYECKOr0 BOCIIMTAHUSA

— BOCHPHATHE 3CTETHUYECKUX KauecTB (pU3Myeckod Hayku: €€ TapMOHUYHOTO
MOCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 MO3HAHHUSA:

— OCO3HaHUE IIEHHOCTH (PU3NYECKOW HAayKh KaK MOIIHOTO HHCTPYMEHTa
ITO3HAHUS MHPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAXKHEUIIIEH COCTABIISIOLICH
KYJbTYpBIL;

— pa3BUTHE HAYYHOW JIOOO3HATENBHOCTH, WHTEpEca K HCCIEI0BATEIbCKOM
NEeATENbHOCTH;

5) ¢opMupoBaHusT  KYJbBTYPbl 3A0POBbSI W  3MOLMOHAJBHOIO
0J1aronmoJIyyms:

— OCO3HaHWE IICHHOCTH 0e30MmacHoro o0pas3a KU3HHU B COBPEMEHHOM
TEXHOJIOTHYECKOM MUpPE, BaXKHOCTH TMpaBuUil O€30MacCHOr0 TOBEICHUS Ha
TPaHCIOPTE, HA JIOpPOrax, C IEKTPUUYECKUM U TEIUIOBBIM OOOpPYAOBAaHUEM B
JOMAITHUX YCITOBUAX;

— c(pOpMHUPOBAHHOCTh HaBbIKa pedIeKCUU, MPU3HAHUE CBOEr0 IMpaBa Ha
OIKMOKY U TAKOTO e MpaBa y Ipyroro 4eJIOBEKa;

6) TPY10BOr0 BOCIIMTAHMS

— AKTHMBHOE y4YacTHE B PEIICHUM NPAKTHUYECKUX 3ajay (B paMKaxX CEMbH,
o0pa3oBaTeIbHON  OpraHu3aluu, Tropoja, Kpas) TEXHOJOTMYECKOH U



COIIMAJIbHOM HAIpPaBICHHOCTH, TPEOYIOIMX B TOM YHCIE U (UIHUYECKUX
3HAHUM,

e — MHTEPEC K MPAKTHUYECKOMY U3YUYEHUIO TPOQECCUil, CBI3aHHBIX C (PU3UKOI;

e 7)3K0JOrNYeCKOr0 BOCIIMTAHUSA:

e — OpHEHTalus Ha NMpUMEHEHUE (U3UYECKUX 3HAHUU ISl pelieHus 3a7ad B
obJlacTh OKpy’Karolied cpenpl, MIAHUPOBAHUS TOCTYNKOB M OIEHKH WX
BO3MO>KHBIX TTOCJICICTBUH JJIsl OKPY>KAIOIIEN Cpeibl;

e — OCO3HaHME TJIOOATBHOTO XapaKTepa HKOJOTHMYECKUX MPOOJIeM U MyTeu ux
pelieHus;

e 8) aganTanMu K M3MEHAKIIHMCS YCJOBUSIM COUMAJIBLHOW M NPHPOAHOI
cpebl:

e — TOTPeOHOCTH BO B3aWMOJICUCTBUU TMPU BBHITIOJHEHUU HWCCIEIOBAHUN U
MPOCKTOB (PU3UYECKONW HANPABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUSIM
APYTHX,

e — TIOBBIIICHUE YPOBHS CBOCH KOMIIETCHTHOCTH dYepe3 MPAKTUUYECKYIO
eI TCIbHOCTD;,

e — TOTpeOHOCTH B OPMUPOBAHUY HOBBIX 3HAHUH, B TOM YHuCje HOPMYIHUPOBATH
U7, TIOHATHUS, TUTIOTE3bI O QU3UICCKUX 0OBEKTAX U SBIICHUSIX;

e — Oco3HaHME Ae(HUIMTOB COOCTBEHHBIX 3HAHWNM M KOMIIETEHTHOCTEH B 00JIaCTH
1076370478

e — IUIAHUPOBAHHE CBOECTO PA3BUTUSA B MPHOOPETEHWHU HOBBIX (PU3HMYCCKUX
3HAHUM;

e — CTPEMJICHHE aHAJM3UPOBATH M BBISBIISATH B3AMMOCBS3HU IIPUPOJIBI, 00IIIECTBA U
SKOHOMHUKH, B TOM YHUCJIE C UCIIOJIH30BaHHEM (DU3NUECKUX 3HAHUIA;

e — OIICHKA CBOMX JCHCTBHUUA C Y4Y€TOM BIHSHUA Ha OKPYKAIOIIYI Cpenay,
BO3MOJKHBIX TJIOOQTBHBIX MTOCIICACTBHM.

METANPEIMETHBIE PE3YJIBTATBI

B pesynapTaTe ocBOeHHS mporpaMMbl MO (HU3MKE HAa YPOBHE OCHOBHOTO
oOmrero oOpa3oBanus y o0ydaromerocsi 0yayT copmMupoBaHsl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIFOYAIOIINE TO3HABATEIbHBIC YHUBEPCAIbHBIC YI€OHBIC ICHCTBYS,
KOMMYHUKAaTHUBHbIE  yHUBEpCAJbHbIE  yuyeOHble  JCHCTBUS, PEryJISITUBHbBIC
YHUBEpCAJIbHbIE YUEOHbBIE JIEUCTBUSI.

ITo3znaBaTebHBIE YHUBEPCAJIbHBIC yqeﬁnble I[eﬁCTBHH

Ba3oBble JJoruuyecKkue JelcTBUA:



BBISIBISITh M XapaKTEpHU30BaTh CYILIECTBEHHbIE MPU3HAKA OOBEKTOB
(siBIEHUM);

YCTaHABIMBATh CYLIECTBEHHBIN MPU3HAK KJIaCCU(PUKALMU, OCHOBAHUS IS
0000111eHHs U CPAaBHEHUS,

BBISIBJISITh 3AKOHOMEPHOCTH M IPOTUBOPEUHS B paccCMaTpUBaeMbIX (hakTax,
JAHHBIX U HAOJIOJIEHUAX, OTHOCSAIIMXCS K (DU3UUECKUM SIBJICHUSIM;
BBISIBJISITh IPUYMHHO--CIIEICTBEHHbBIE CBS3U NPU W3YYEHUU (U3HUECKUX
SBJICHUW U TMPOLIECCOB, J€JaTh BBIBOJIbI C UCIOJIb30BAHUEM JI€TyKTUBHBIX
U MHIYKTUBHBIX YMO3AaKJIIOYEHUH, BBIJBUTATh TMIIOTE3bl O B3aHMMOCBSI3AX
(du3MUeCKUX BETUYHH;

CaMOCTOSATEJILHO BBIOMpPATh CHOCOO pemnieHus y4eOHOM (u3nueckon
3alauyu (CpaBHEHUE HECKOJIbKMX BapHMaHTOB pEIICHMs, BbIOOp Hauboliee
MOJIXO/ISAIIET0 ¢ YUETOM CaMOCTOATEIBHO BBIIEIEHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTebCKNE AeMCTBUS.

UCITIOJIB30BaTh BOMPOCHI KaK UCCIICI0BATEIILCKUI HHCTPYMEHT MMO3HAHUS,
IIPOBOJIUTH IO CAMOCTOSATENIBHO COCTABICHHOMY ILIaHY OIIBIT, HECJIOXKHBIN
bu3nUecKkuii SKCIEPUMEHT, HEOOJIbIIOE HCCIAEAOBaHHE (PUIUYECKOTO
SIBJICHUS,

OLICHMBATh Ha MPUMEHUMOCTh U JOCTOBEPHOCTh HH(OpMaIHIO,
MOJIYYEHHYIO B X0JI€ UCCIIEOBAHMS WM SKCIIEPUMEHTA;

CaMOCTOATENIHHO (POPMYIHUPOBATH 000OIIEHUS U BBIBOJIBI 10 pe3yJbTaTaM
IPOBEIEHHOTO HAOJIIOICHUSI, OTIBITA, UCCIICOBAHMS;

POrHO3UPOBATh BO3MOXKHOE  JalibHEHIee pa3BUTHE  (UBMUECKHUX
IIPOIIECCOB, a TAK)KE BBIABUTATH MPEIOIOKEHUSI 00 UX PA3BUTHH B HOBBIX
YCIOBUSAX U KOHTEKCTaX.

Pabora ¢ undgopmanmeii:

NPUMEHSTH Pa3INYHbIE METOJ/bI, MHCTPYMEHTHI U 3alpOChl MPU MOUCKE U
orOope WH(POpPMAIUA WA NAHHBIX C y4ETOM MPEIIOKEHHOW yueOHOM
bu3nvecKoi 3a1a4n;

aHAM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH MH(OOPMAIUIO
Pa3TUYHBIX BUIOB M (OPM TIPEICTABICHNUS,

CaMOCTOSATETTLHO  BBIOMPATh ONTUMAIBHYIO (OpPMY TPEICTaBICHUS
uHbOpMAIMK W WUIIOCTPUPOBATH pelIaeMbie 3a7a49d  HECIOKHBIMU
CXeMaMHu, TuarpaMMaMi, HHOU Tpad)uKoi U UX KOMOUHAIIHSIMH.

KOMMyHI/lKaTl/IBHLIe YHHUBEPCAJIbHBIC y‘leﬁHble IleﬁCTBHH:

B XOJe OOCYXACHHUS y4eOHOro Marepualia, Pe3ysbTaToOB J1aO0OPaTOPHBIX
paboT M MPOESKTOB 3a/1aBaTh BOIPOCHI IO CYMIECTBY 00CYKIaeMOW TEMbI U
BBICKA3bIBaTh HJCH, HAllCJCHHBIC HAa PCIICHHE 3aJladyd W IOJIep KaHue
0J1aroXKeaaTeIbHOCTH OOIIEHMS,



COMOCTAaBJSATh CBOU CYXACHUS C CYXICHUSAMU JAPYIMX YYaCTHUKOB
auanora, OOHapyXUBaTh Pa3IM4Ue U CXOJCTBO MO3ULIUNL;

BBIPA)KaTh CBOIO TOUKY 3PEHMSI B YCTHBIX U MMUCbMEHHBIX TEKCTaX;
nyOIMYHO MPEACTaBIATh PE3YIbTaThl BBIMOJHEHHOTO (DU3UYECKOTO ONBITA
(9KCIEpUMEHTA, UCCIEAOBAHMS, IPOEKTA);

NOHMMAaTh M UCIOJIb30BaTh  NPEUMMYIIECTBAa  KOMAaHIHOM U
UHAUBUAYATbHOM paboOThl MpU PEHIEHUH KOHKPETHOM (QuU3NYecKon
npo0JIeMBlL;

OPUHUMATh LEJIM COBMECTHOM NIESITENIbHOCTH, OPTraHU30BbIBATh JCHCTBUS
no e€ JOCTHXKEHUIO: paclpeiessaTb poJid, OOCYXJaTh TMPOIECChl U
pe3yabTaThl COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JTFOJIEH;
BBITMOJHATH CBOIO YacTh pabOThI, IOCTUTasi KAUECTBEHHOTO pe3yibTaTa Mo
CBOEMY HAIpPABICHUIO MU KOOPJIAUHUPYS CBOM JECUCTBUS C JAPYTUMHU
YJIeHaMH KOMAaH/Ibl;

OLICHMBATh KaueCTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSTEILHO C(POPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

PerynsiTuBHbIe YHHBepcaJibHbIe YUueOHbIe AeilicTBUS

Camoopranusanus:

BBISIBJISITH MPOOJIEMBI B KU3HEHHBIX U YU4EOHBIX CUTYalUsIX, TPEOYIOMIHNX
TUTSE petieHust GU3NIECKUX 3HaAHU;

OpUEHTUPOBATHCS B  PANIMYHBIX  MOAXOAAaX NPHUHATHS  pelIeHUN
(MHIUMBHUIyaIbHOE, TPUHATHE DPEIICHHWs B TPYyIMINeE, MPUHATHE pelIeHUuMN
TPYION);

CaMOCTOSATEILHO COCTABIIATH AITOPUTM PelIeHUs GU3NUECKON 3a7a4u WU
TUTAaHA WCCJIEAOBAHMS C yYETOM HMMEIONIUXCS PECYpPCOB U COOCTBEHHBIX
BO3MOKHOCTEM, apryMEHTUPOBATH Mpe/jIaracMble BApUAHThI PEIICHUI;
JienaTh BBIOOP UM OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTpO.HI), AMOIMOHAJIbHbIN HHTEJIEKT:

JlaBaTh aJICKBATHYIO OLICHKY CUTYyallMH U IIpeuiaraTh IJlaH €€ U3MECHEHUS,
OOBSCHATh TPUYWHBI  JOCTWKCHUS (HEHOCTHIKCHHS) PE3yJIbTaTOB
JeSITEIHbHOCTH, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTHUBBI B JIESITEIBHOCTh (B TOM YHUCJE B XOJ BBIMOJHEHHS
(GU3UYECKOr0  UCCIENOBAaHUS WM MPOEKTAa) HA OCHOBE HOBBIX
00CTOATENbCTB, W3MEHMBIIUXCS CHUTYyallMi, YCTAHOBJICHHBIX OIIUOOK,
BO3HUKIIUX TPYIHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSM;

CTaBUTh Ce0sl HA MECTO APYroro 4yejaoBeKa B XOJ€ CIOpa WIM JUCKYCCHU
Ha HAYYHYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY JPYTOro;



MPU3HABATh CBOE MPABO HA OIIMOKY MpHU pelieHUuH (PU3NUECKUX 3a]a4 UIH
B YTBEPKIACHUAX HA HAYYHBIE TEMBI M TAKOE XKE IIPABO APYTOro.

NPEAMETHBIE PE3YJIBTATBI

K xonIy o0yuenusi B 7 Kiacce npeIMETHbIE PE3yJIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIB30BaTh  TOHATHSA: (PU3MYECKHUE U  XUMHYECKUE  SBJICHUS,
HAOII0JIeHUEe, DKCIEPUMEHT, MOJENib, TUIOTE3a, €IUHUIIBI (PU3NUYECKUX
BEJIMYUH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHMS BeliecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOe), MEXaHWYECKOe [IBIJKEHHE (paBHOMEPHOE,
HEpaBHOMEpPHOE, TMPSMOJUHEHHOE), TPACKTOpUs, pPaBHOACHCTBYIOIIAS
cuna,  nedopmarus  (ynpyras, — IUIacTUYecKas),  HEBECOMOCTb,
COOOIIAIONINECS COCYABL;

paznmuuath sBiaeHus (nuddysus, TEIIOBOE NBUKEHUE YACTHUIl BEIIECTBA,
paBHOMEpPHOE  JBIDKCHHE, HEPaBHOMEPHOE  JIBIDKCHUE,  HWHEPIs,
B3aMMOJICVICTBUE TE€JI, PABHOBECUE TBEPIBIX TEJI C 3AKPEIVIEHHOM OCHIO
BpallleHMsI, Tepejavya JaBlieHUs TBEPABIMU TeJaMU, XKUAKOCTIMU U
razamu, arMocdepHoe JaBlieHHWe, IUIaBaHHWE TeJ, NpeBpalleHUs
MEXaHUYECKOW HEPruH) MO OMHCAHHMIO UX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OIBITOB, JEMOHCTPUPYIOIIMNX JaHHOE (PU3NYECKOE SBICHUE;
pacmo3HaBaTh NPOSBICHUE U3YYCHHBIX (U3MYECKHX SBICHUN B
OKpYXaIollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B TMPUPOJIE:
IpPUMEPHI JIBJKEHUSI C PA3TUYHBIMU CKOPOCTSAMH B XKUBOW M HEKWBOU
NpUpoOJie, NEWCTBHE CWIBI TPEHUS B TMPUPOAEC M TEXHHUKE, BIUSHUE
aTMOC(EpHOTO NIaBJIiCHUs Ha >KMBOW OpPraHU3M, IJIaBaHUE PhIO, phluaru B
TEJIe YeJIOBeKa, MPH STOM MEPEBOIUTH MPAKTHUECKYIO 33/1a4y B Y4eOHYIO,
BBIJIEIISATH CYIIECTBEHHBIC CBOMCTBA (MPU3HAKHN) (PU3NUYECKUX SBICHU;
OIMKCHIBATh MU3yUYEHHBIC CBOMCTBA TeN U (PU3NUYECKUE SBICHHS, UCTIOIB3YS
dusnueckre BeTWUYMHBI (Macca, 00BEM, IUIOTHOCTH BEIIECTBA, BpEMS,
yTh, CKOPOCTb, CPEIIHSISI CKOPOCTh, CHJIA YNIPYTOCTH, CUJIA TSXKECTH, BEC
Tena, Cujla TpEeHus, [AaBieHue (TBEPAOro Teja, JKUIKOCTH, Ta3a),
BBITAJIKUBAIOIAsl CUJIa, MEXaHWYecKass padoTa, MOIIHOCTb, MJIEUO CHUJIBI,
MOMEHT CHJIbI, KOI(POUIMEHT TOJE3HOTO JCHCTBUS MEXaHU3MOB,
KMHETUYECKasi W TOTEHLMAJIbHAS DHEpPrus), Mpu ONHCAHUU MPABUIBHO
TPaKkTOBaTh  (PU3MUECKUA  CMBICT  HMCIOJIB3YEMBIX  BEJIMYMH, HUX
0003HaYeHUsI U €AUHUIBI (PU3UYECKUX BEJIUYUH, HAXOIUTH (POPMYIIbI,
CBSI3bIBAIOIINE JJAHHYIO (DU3UUYECKYIO BEJIMUYMHY C JAPYTHMMU BEJIUYMHAMU,
CTPOUTH rpaUKU U3YyUYECHHBIX 3aBUCUMOCTEHN (PU3UUECKUX BEIIUYUHUH;



XapaKTepu30BaTh CBOMCTBA Tes, (U3MUECKUE SBICHHUS W TMPOLECCHI,
WCIIONb3Ys MpaBUiia CJIOXKEHUS CUJl (BIOJb OJHOM mpsimoii), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, MpaBUJIO paBHOBecHs pelyara (0OJoka),
«30JI0TO€ TPaBWJIO» MEXAHMKH, 3aKOH COXPAaHEHUS MEXaHMYECKOU
SHEPruu, MNpU HTOM JaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA U
3aMUChIBATh €T0 MaTEMATHUECKOE BBIPAKCHHE;

OOBSCHATH (PU3MUECKUE SIBICHUS, POLIECCH] U CBOWCTBA TN, B TOM YHCIE
M B KOHTEKCTE CHUTyallMid MPaKTHKO-OPHEHTUPOBAHHOTO XapakTepa:
BBISBJIATH MPUYMHHO--CJICICTBCHHBIC CBSI3H, CTPOUTH OOBsSCHEHHE M3 1—2
JOTHYECKUX IIaroB ¢ OMOpOW Ha 1-2 M3yueHHBIX CBOMCTBA (PHU3MUECKHUX
SABIICHUH, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemats pacu€THbIe 3amauyd B 1—2 JEHCTBHS, HCHONB3Ys 3aKOHBI H
dopMyibl, cBsi3bIBaOIIME (U3UUYECKUE BEIMYMHBI: Ha OCHOBE aHalIM3a
yCIIOBUS 3aJl1ayyl 3aMUChIBATh KPATKOE YCJIOBHE, MOACTABIATH (PU3NUYECKUe
BEJIMYHMHBI B (OPMYJIbI M TPOBOJAUTH PACUYETHI, HAXOJIUTh CIPABOYHBIC
JaHHBIE, HEOOXOMUMBIC JIJISl PEIICHUs 3aja4, OIICHUBAThH PEaTMCTHYHOCTD
MOJIYYeHHON (DU3UYECKON BEIIMUMHBI;

pacmo3HaBaTh MPOOJIEMBbI, KOTOpPbIE MOXKHO PEIIUTh NpPU TOMOIIH
(¢u3MUeCcKrX METOOB, B OTIMCAHUM MCCIICIOBAHUS BBIIEISTH IPOBEPSIEMOE
Opennoyoxkenue  (TUMOTe3y),  pa3auyaTb U HMHTEPIPETHPOBATH
MOJIYYCHHBI pe3yibTaT, HAXOJUTh OMIMOKA B XOJI€ OIbITa, JAeNaTh
BBIBOJIBI TI0 €T0 pe3yJIbTaTaMm;

IPOBOAUTH OMNBITBI 1O HAOMIOAEHUIO (PU3WYECKUX SIBICHUM WU
buzuIecKux CBOWCTB TeJ: bopMyIHpOBATH IpOBEpsIEMbIE
MIPENONIOKEHUS, COOUPATh YCTAHOBKY U3 MPENJIOKEHHOTO 000pYyI0BaHNUA,
3aMKChIBATh XOJI ONBITA U (DOPMYITUPOBATH BHIBOIBI;

BBITIONHATh TPSIMbIE W3MEPEHUs pACCTOSHUS, BPEMEHH, MacChl Tela,
o0béMa, CHUIBI W TEMIEPAaTyphl C HCIOJB30BAHMEM AaHAJIOTOBBIX U
upoBBIX TPHOOPOB, 3aNMUCHIBATH TOKa3aHUS NTPUOOPOB € YUYETOM
3aJIaHHOM a0COTIOTHOM MOTPEITHOCTH U3MEPEHUN;

IPOBOJIUTH UCCIIEIOBAaHUE 3aBUCUMOCTH OJTHOM (PM3UYECKOM BEIMUUHBI OT
JIPYrol C WCIOJIb30BAHUEM TMPSIMBIX H3MEPEHHH (3aBUCUMOCTH ITYTH
PaBHOMEPHO JBIDKYIIETOCS Tella OT BPEMEHHW JBWIKCHUS TeENa, CHIIBI
TPEHUs CKOJILKEHUS OT Beca Tella, KauecTBa 00pabOTKU MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CHJIBI TPEHUS OT TUTOMIAU COTIPUKOCHOBEHHSI TEJI, CHUITBI
YIIPYTOCTH OT YJIMHEHUS TPYKUHBI, BBITAIKUBAIOMIEH CHUIBI OT 00BhEMa
MOTPYKEHHON YacTH Teja M OT TUIOTHOCTH JKHJIKOCTH, €€ He3aBUCHUMOCTHU
OT TUIOTHOCTH Te€Ja, OT TJIyOUHBI, HA KOTOPYIO MOTPYXKEHO TENO, YCIOBUN
TUTAaBaHUS TeJl, YCIOBHI pPaBHOBECHs pblyara W OJIOKOB), y4acTBOBaTh B



IUIAHUPOBAHUM  YYEOHOTO WCCIICIOBAHUS, COOMpaTh YCTaHOBKY H
BBITIOJHATh M3MEPEHUs, CIEenys MPeUIOKEHHOMY IUIaHy, (UKCHpPOBATH
pPE3yNbTAThl TOTYYEHHOW 3aBUCUMOCTH (DU3UYECKUX BEIUYHH B BHUJC
NPEJIOKCHHBIX Ta0IUI] ¥ TpadUKOB, JENaTh BBIBOJABI IO PE3YJIbTaTaM
UCCIICIOBAHUS;

NIPOBOJAUTh KOCBEHHBIC HM3MEpPEHHUS (U3MYECKUX BEIWYUH (ILIOTHOCTH
BEIIECTBA JKUAKOCTH WM TBEPAOTO TeJa, CHIA TPECHHS CKOJIBKCHUS,
JaBJICHUE  BO3/yXa, BBITAIKWBAKOIIAS CHJIa, JCHCTBYyIOIas  Ha
NOTPY)KEHHOE B KHUAKOCTH TEI0, KOIPOHUIIMEHT TOJE3HOTO JCHCTBHS
NPOCTBIX MEXaHU3MOB), CJCAysd TNPEIIOKCHHOW WHCTPYKIUU: TPHU
BBITIOJTHEHUN W3MEPEHUH COOMpaTh HKCIIEPUMEHTAIbHYI) YCTaHOBKY H
BBIYUCIISITh 3HAUCHUE UCKOMOM BEJTUYMHBL

COOJIO/IaTh MpaBUIIa TEXHUKHU OE30MAaCHOCTH MPHU padoTe ¢ 1abopaToOpHBIM
00opy1I0BaHUEM;

yKa3bIBaTh MPHUHIUIIBI JICHCTBUS TPUOOPOB M TEXHUYECKUX YCTPOWCTB:
BECBHI, TEPMOMETp, IWHAMOMETpP, COOOIIAIONINECS COCYIbl, OapoMmerp,
pBIYar, IOBUKHBIN M HETIOABM)KHBIN OJIOK, HAKIIOHHAS IJIOCKOCTH;
XapaKTepH30BaTh MPHUHIMIBI JTEHCTBUS HM3yYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOM Ha WX OMHCaHUsA (B TOM 4YHUCIIE:
NOIIMITHAKHA, YCTPOHCTBO BOJONPOBOAA, THIPABIMYCCKUI TIpecc,
MaHOMETp, BBICOTOMED, TIOPIITHEBOI HACOC, apEOMETP), UCTIONB3Ys 3HAHHMSI
0 CBOHMCTBaX (PpU3HYECKUX SBJICHUN M HEOOXOAUMBIC (DH3NUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

NPUBOJANTh  TpHUMEpPhl  (HAXOAWTH HWH(POpMALMIO O  IpHUMEpax)
NPaKTUYECKOTO HCIOIh30BaHUSA (U3WYECKUX 3HAHUN B TOBCEIHEBHOM
KU3HU JJIs1 oOecrieueHns 0€30MacHOCTH MPH OO0pallleHnu ¢ MpUuOopaMu U
TEXHHYECKUMHU yCTPOMCTBAMHU, COXpPaHEHHUS 3/I0POBbS M COOJIIOICHUS
HOPM SKOJIOTHYECKOTO TTOBEICHHS B OKPYIKAIOIIEH CpeJIe;

OCYIICCTBIISITh OTOOpP MCTOYHMKOB HWH(popmanuu B HWHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3aIIPOCOM, Ha OCHOBE MMEIOIIUXCS
3HAHUM W TyTéM CpaBHEHUSA PA3IUYHBIX HMCTOYHUKOB BBIICIATH
UHGOPMAIINIO, KOTOpasi SBISAETCS MPOTUBOPEYMBOM WM MOXET OBITH
HEJI0CTOBEPHOM;

MCTIOJIB30BaTh MPH BBITOTHEHUHN YYCOHBIX 3aIaHUA HAYyYHO--TIOMYJISIPHYIO
auTepaTypy  (U3WYECKOTO  COACpIKAHUS, CIPAaBOYHBIC MaTepUAIbI,
pecypcel cetn MHTEpHET, BIageTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTA,
npeoOpa3oBaHus HH(DOPMAITUY U3 OJHONW 3HAKOBOI CUCTEMBI B JIPYTYIO;
co3aaBaTh COOCTBEHHBIC KpAaTKUE MUCHbMEHHBIC M YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MHGPOPMAIK (HU3UIECKOTO COACPKAHUSA, B TOM



quciae MyOJaMYHO JAeNIaTh KpaTKHe COOOLIEHMsI O Pe3yibTaTax IPOEKTOB
WIM y4eOHBIX MCCIENOBAaHUN, MPU O3TOM T[PAMOTHO HCIOJIb30BATh
W3YYEHHBIA TOHATUHHBIM anmapaT Kypca (U3HMKH, CONPOBOXKAATH
BBICTYILICHUE IIPE3CHTALUEH;

OpU BBIIOJHEHUN YYEOHBIX MPOEKTOB W HCCIEJIOBAHUNA paclpenesnsiTh
00s3aHHOCTH B TpyMNIe€ B COOTBETCTBUM C IMOCTaBJIECHHBIMHU 3aJadyaMu,
CIEAUTHh 3a BBIIOJHEHUEM IUIAHA JEUCTBUM, aJE€KBAaTHO OLICHUBATH
COOCTBEHHBIM  BKJAJ B  JIEATEIbHOCTh  TIPYIIbl,  BBICTPAaUBATH
KOMMYHUKATHUBHOE B3aUMOJCHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOLIUX.

K xoniy o6yuenusi B 8 Kiacce npeaMeTHbIE pe3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

UCIIOJIH30BaTh MOHITHUS: Macca U pa3Mepbl MOJIEKYJ, TEIIOBOE JIBH)KCHHUE
aTOMOB ¥ MOJICKYJI, arperaTHbIC COCTOSIHUS BEIIECTBA, KPUCTAIITUYECKUE U
aMmopdHble Teja, HACHIIICHHBI W HEHACBHIIMICHHBIM Map, BIAKHOCTH
BO3/lyXa, TEMIleparypa, BHYTPCHHSS DJHEPrus, TEIUIOBOW JIBUTATEIb,
AJIEMEHTAPHBIN JICKTPUUCCKHUM 3apsifl, AIEKTPUIECKOE IMOJIe, TPOBOIHUKHU
U JUDJIEKTPUKH, IOCTOSHHBINA SJIEKTPUUECKUN TOK, MATHUTHOE TOJIE;
pa3nnyath SIBJICHUS (TEIJIOBOE PACIIMPEHUE WM CXKaThe, TeIvlonepenaya,
TEIJIOBOE PAaBHOBECHUE, CMAuMBaHUE, KANWUISPHbBIC SIBJIICHHS, HUCIIAPEHUE,
KOHJCHCAIUs, IJIaBJIeHUe, KpucTauiu3anus (OTBEpAEBaHUE), KHUIICHHE,
TeIJIonepeaayda (TeTI0NpPOBOAHOCTS, KOHBEKIIHS, U3ITy4YECHHE),
ANEKTpU3ALUs TEN, B3aUMOJCUCTBUE 3apsA/IOB, AEHUCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHWE, B3aNUMOJICHCTBUE MAarHUTOB, JIEWCTBUE
MAarHUTHOTO TOJIsI Ha MPOBOJHUK C TOKOM, BJIEKTPOMArHUTHAs WHAYKIUS)
0 ONUCAaHHUIO HX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIKX JaHHOE (PU3NYECKOE SBICHUE;

pacmo3HaBaTh TPOSBICHUE W3YYCHHBIX (U3MYECKHX SBICHUN B
OKpYXaIolleM MHpE, B TOM uucie (U3UYECKUE SIBICHUS B TPUPOJIE:
NOBEPXHOCTHOE HATSXKEHHE W KalWUIApHbIE SBICHUS B MOPUPOJE,
KpUcTajulbl B Tpupone, uznydenue CoiHua, 3aMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa30BaHUE POCHI, TyMaHa, UHES, CHETa, SJIEKTPUUYECKUE
SABJICHUSI B aTMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MArHUTHOE
nosie 3emiid, Apeid MOIIOCOB, POJIb MAarHUTHOTO MOJSA [JIsl KU3HU Ha
3emiie, MOJSIPHOE CUSIHUE, MPU STOM MEPEBOJUTh MPAKTHUECKYIO 3a/1auy B
y4eOHYI0, BBIJCNSITh CYIIECTBEHHbIE CBOMCTBA (IMPU3HAKU) (PU3MUECKUX
SIBIICHUM;

OMUCHIBATh U3YUYECHHBIC CBOMCTBA TeNl U (PU3UYECKUE SIBICHUS, UCTIOIb3Ys
bu3nYeckre BEIUYUHBI (TeMIlepaTypa, BHYTPEHHSISI SHEPTUsI, KOTUYECTBO
TEIJIOThI, yJeNbHas TEIJIOEMKOCTh BEIECTBAa, VJAENbHAs TeIUIoTa



IUIaBJICHMS, yJeJIbHAas TeIJIoTa MNapooOpa3oBaHMs, YJeibHas TEIIoTa
CropaHusi TOIUIMBA, KOA(Q(UIMEHT TMOJE3HOro JACHCTBUS TEIUIOBOM
MAIllMHBI, OTHOCUTENBHAs BJIAXHOCTb BO31yXa, JJIEKTPUYECKHU 3apsn,
CUja TOKa, JJEKTPUYECKOE HANPSHKEHUE, CONPOTUBIICHHE IPOBOJHUKA,
yIeIbHOE  CONpOTHBJIEHHE  BellecTBa, paboTta W MOIIHOCTH
ANEKTPUYECKOr0  TOKAa), NpH ONHUCAHUM NPABWIBHO  TPAKTOBATH
(u3MYECKUI CMBICI HMCMOJIb3YEMbIX BEIMYMH, O003HAUEHHS U €IUHHULIBI
(u3MUEeCKUX BEJIMYMH, HAXOJIUTh (POPMYJbI, CBS3bIBAIOLINE JAHHYIO
bU3UYECKYI0 BEJIMYMHY C JAPYTUMU BEIWYWHAMH, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEIUYUUH;

XapaKTepu30BaTh CBOMCTBAa Tes, (U3MUECKUE SBICHHUS W MPOLECCHI,
UCIIONIb3YSl OCHOBHBIE TOJOKEHUS MOJIEKYJSIPHO--KUHETHUECKON TEOpUU
CTpOEHUS BEIECTBA, MPUHIUIT CYNEPIO3UIMN ToJieH (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsiaa, 3akoH OMa Juisl ydacTKa UEIH, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHHs DHEPruM, IMpPU ITOM J1aBaTh
CJIOBECHYIO (DOPMYJUPOBKY 3aKOHA W 3alMChIBATh €r0 MaTeMaTH4ecKoe
BBIPAKEHUE;

OOBSACHATh (PU3NUYECKHE TMPOIECCHl M CBOMCTBA TEJN, B TOM YHUCJIE U B
KOHTEKCTE CUTyallUld MPAaKTUKO-OPUEHTUPOBAHHOIO XapaKTEPA: BBISABIIATH
PUYHUHHO-CIIE/ICTBEHHBIE CBA3HU, CTPOUTH O0BsICHEHUE U3 1—2 JTOTHYEeCKUX
IaroB ¢ onopod Ha 1-2 W3y4YeHHBIX CBOWCTBAa (PU3UYECKHUX SIBJICHUM,
(bu3MUECKNX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemiaTh pacu€THble 3aJayud B 2—3 JEHCTBHS, HWCIOJb3YySd 3aKOHbI U
dbopMyibl, cBs3bIBaOIINE (U3UUYECKUE BEIMYMHBI: Ha OCHOBE aHaIM3a
YCIIOBUS 3aJja4M 3alHChIBATh KPATKOE YCIOBHE, BBIABIATH HEAOCTATOK
JAaHHBIX JUIsI peIIeHWs 3a7add, BBIOMpaTh 3aKOHBI W (HOPMYIIHI,
HEOOXOMMMBbIE g €€ pelIeHHs, MPOBOJWTH pPacyéThl U CPaBHUBATH
MOJTYY€HHOE 3HaueHNe (PU3NIECKON BEIIMUUHBI C U3BECTHBIMU JTAHHBIMU;
pacro3HaBaTh MOPOOJEMBbI, KOTOPbIE MOXKHO PpEIIUTh MPU [OMOIIU
(¢u3nYecKuX METOJOB, HCIOJb3Yys OINHMCAHHWE HCCIEIOBaHUsS, BbIICIATH
IIPOBEPSIEMOE  NPEANOJIOKEHNE, OLEHUBATh NPABUIBHOCTH IOPSAAKA
IIPOBEJICHUS UCCIEA0BAHMS, JETIATh BbIBOBI;

NPOBOAUTH OMBITBI 1O HAOTIOAEHUI0 (PU3WYECKUX SIBICHUM WU
¢du3ruecKnX CBOMCTB Tel (KamuUTSIPHBIC SBIICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT €ro 00bEéMa, TeMIIepaTypbl, CKOPOCTH MPOLECCa OCThIBAHUSA U
HarpeBaHusl MpU H3IYYEHHH OT IBETa H3Jydarouel (morioiaroniei)
MMOBEPXHOCTH, CKOPOCTh MCIAPEHHS BOJBI OT TEMMEPATYpPbl KUIKOCTH H
IJIOIAAN €€ IIOBEPXHOCTH, OJJIEKTpU3alus TeJI M B3aUMOJCHCTBHUE
JNEKTPUYECKUX  3aps0B, B3aUMOJCHCTBUE IIOCTOSSHHBIX MAarHUTOB,



BU3yaJIU3allisl MArHUTHBIX TIOJIEM TIOCTOSIHHBIX MAarHuTOB, JCHCTBUS
MarHuTHOTO MOJS Ha MPOBOAHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHMTa,
CBOICTBa 3JEKTPOJBHUraTeisl MOCTOSIHHOTO TOKa): (OpMyIHpOBaTh
IpOBEpsiEMbIE MPEANOI0KEHNS, COOUPaTh YCTAHOBKY U3 MPEAJIOKEHHOTO
000py10BaHMS, OITUCHIBATH XOJ1 OMbITA U (DOPMYJIUPOBATH BHIBOJIHI;
BBITIOJIHSITE ~ MPSAMBIE  U3MEPEHHUS  TeMIepaTypbl, OTHOCUTEIbHOM
BJIQXKHOCTU BO3[yXa, CWJIbl TOKAa, HANpPSDKEHHUS C HCIOIb30BAaHUEM
AQHAJIOTOBBIX TPUOOPOB M JATYUKOB (PU3UYECKUX BEJIMYMH, CPAaBHUBATH
pe3yabTaThl UBMEPEHUN C YUETOM 3aJaHHON a0COFOTHOM MOTPEITHOCTH;
IPOBOAUTH UCCIEI0BAHNE 3aBUCUMOCTH OJTHON (PU3NYECKON BETMYUHBI OT
Ipyrol ¢ HCHOJB30BAHMEM  NPSIMBIX  HM3MEpPEeHHl  (3aBUCHMOCTH
CONMPOTHUBJICHUS] TPOBOJHUKA OT €ro JJIMHBI, IUIOHIAJAM TOMNEPEUHOTO
CEUYEHHMSI U Y/ICIbHOTO COMPOTHUBIICHUS BEUIECTBA MPOBOJIHUKA, CUJIBI TOKA,
UAYIIETO0 4epe3 TMPOBOJHUK, OT HANpPSOKEHUS Ha  TPOBOJHUKE,
UCCJIEIOBAaHME TIOCJENI0BATENIbHOTO M MapajuIeIbHOTO  COEIWHEHUMN
NPOBOJAHUKOB): TUIAHUPOBATH HCCJIEJAOBaHHE, COOMpPATh YCTAHOBKY U
BBITIOJHATh M3MEPEHUs, CIeNys MPeUIOKEHHOMY IUIaHy, (DUKCUPOBATH
pe3yNbTaThl MOJYYEHHOW 3aBUCHUMOCTH B BHUAE TaOnuil U TpaduKoB,
JIeNaTh BHIBOIBI 10 pe3yJIbTaTaM UCCIIEeI0BAHMUS;

IPOBOAUTh KOCBEHHbIE H3MepeHus: (U3MYECKUX BeNUUMH (yIenabHas
TEIUIOEMKOCTh ~ BELIECTBA, COINPOTHUBIICEHHE MPOBOJHUKA, paboTa u
MOIIIHOCTh 3JEKTPUYECKOTO TOKAa): TUIAHMPOBATh HM3MEPEHHs, COOMpaTh
AKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIIEIys MPEIIOKEHHOW WHCTPYKIUH, U
BBIUUCTISITh 3HAUCHHUE BEJIMYUHBI,

co0JIr01aTh TTpaBUJIa TEXHUKW 0€30MMacHOCTH MPHU paboTe ¢ Ja00paTOpHBIM
000opyT0BaHUEM;

XapaKTepu30BaTh MPUHIMINBI JACHCTBUS HW3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMNOpPOM Ha HX ONHucaHus (B TOM YHCIE:
CUCTEMa OTOILICHUS JIOMOB, TUTPOMETp, MapoBas TypOWHA, amMmIepMmeTp,
BOJITMETP, CUETUUK BJICKTPUUYECKON SHEPrUH, 3IIEKTPOOCBETUTEIbHBIE
npuOOpPBI, HArpEeBaTEIbHBIE YIIEKTPONPUOOPHI (TPUMEPHI), dTCKTPUUECKHE
PEAOXPAHUTENH, ANEKTPOMArHUT, AIEKTPOABUTATENb TOCTOSIHHOTO TOKA),
UCTIONIb3Ys 3HAHHUS O CBOMCTBax (DM3WYECKUX SBICHHA M HEOOXOIAMMBIC
¢uznyeckue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOICTBA U H3MEpPUTEIbHbIC
npuboOpbl MO CXEMaM M CXEMATUYHBIM pPHUCYHKaM (KUAKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETpP, TUTPOMETP, ABUTATEIb BHYTPEHHETO
CrOpaHusi, AJEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbI 3JIEKTPUUECKUX



Iernel ¢ MOCaeA0BaTeIbHBIM U MapalIeIbHBIM COSAMHEHUEM DJIEMEHTOB,
pasnuyasi yCJIOBHBIC 0003HAUCHHS DJIEMEHTOB AJICKTPUYCCKUX IICTICH;
MPUBOIUTH  TpUMEpHl  (HAXOAUTh  WH(MOpPMAIMIO O  MPUMEpax)
NPAKTUYECKOTO HCIOJIb30BaHUS (PU3NYCCKUX 3HAHWK B ITOBCEIHEBHOU
KU3HU JIs oOecrieueHns 0€30MacHOCTH P OOpaIleHu: ¢ MPUOOpaMu U
TEXHHYECCKUMHU yCTPOMCTBAMHU, COXpPAHEHHUS 3/0POBbS M COOJIOIACHUS
HOPM SKOJIOTHYECKOTO TTOBESICHHS B OKPYIKAIOIIEH Cpejie;

OCYIICCTBIISITh TOUCK HMH(pOpManuu (U3HYECKOTO COJACpKAHHS B
WNuTepHeTe, Ha OCHOBE HWMCIOIIMUXCS 3HAHMA W TYTEM CpaBHEHUS
JOTIOJTHUTEIIBHBIX ~ MCTOYHUKOB  BBIICHATH WH(GOpMAIUIO, KOTOpas
SIBJIICTCS IIPOTHBOPECYNBOM WIIM MOYKET OBITh HEJIOCTOBEPHOM;
UCIIOJIb30BaTh MPH BBITOJTHCHUHM YYCOHBIX 3a/IaHW HAYYHO--TIOMYJISPHYIO
IUTEpaTypy (HU3UYECKOTO  COACpIKAHUS, CIPABOYHBIC MaTCPUAJIBI,
pecypcel cetn MHTEpHET, BlaaeTh NpruéMaMu KOHCIIGKTHPOBAHUS TEKCTa,
npeoOpa3oBaHus HHGOPMAIMHU U3 OJTHON 3HAKOBOW CHCTEMBI B JAPYTYIO;
co3JaBaTh COOCTBEHHBIC INMHCHMCHHBIC W KpaTKHUE YCTHBIC COOOIICHUS,
0000mass wHpOpMaIMIO M3 HECKOJBKUX MCTOYHUKOB (DHU3NUECKOTO
colepKaHWs, B TOM 4YHCJIC IYOJMYHO TIPEJACTABIATH pPE3yIbTaThl
IIPOSKTHOW WJIM HCCJICAOBATEIbCKOW JEATEILHOCTH, TIPH 3TOM IPaMOTHO
UCIIOJIb30BaTh HW3YYCHHBIM TOHATHHHBIA ammapaT Kypca (HU3UKH,
COIPOBO’K/JIATh BBICTYIUICHHUE MPE3CHTAIINCH;

IPY  BBIMOJTHCHUU YYEOHBIX IPOCKTOB W HCCIACAOBAHMH (PU3HUCCKHX
IPOIIECCOB PAaCIpPECNIATh OOS3aHHOCTH B TPYIIE B COOTBETCTBUU C
[IOCTABJIECHHBIMH 3aJad4aMU, CJIEIUTHh 3a BBIIOJHEHHEM IUIAHA NEHCTBUU U
KOPPEKTHPOBAaTh €ro, aJcKBaTHO OIICHWBATh COOCTBEHHBIH BKJAJ B
NESATEeIIbHOCTD IPYIIIbI, BRICTPAaUBaTh KOMMYHHUKATUBHOE B3aHMO/ICHCTBUE,
IPOSIBJISAS TOTOBHOCTH pa3periaTh KOH(IMKTHI.

K xonIy oOyuenus: B 9 Kiacce mpeIMeTHBIC PE3yIbTaThl HA 0230BOM YPOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

UCIIOJIB30BATh MOHATHS: CHCTEMa OTCu€ra, MaTepuaibHas TOYKa,
TPACKTOPHUS, OTHOCUTEIHHOCTh MEXAHHUYECKOTO IBIKEHUS, JAehOopMaIius
(ympyrasi, TacTUYecKas), TPeHHE, LEHTPOCTPEMUTEIbHOE YCKOpPEHHE,
HEBECOMOCTbh M MEPETPY3KH, LIEHTP TSHKECTH, aOCOJIIOTHO TBEPAOE TEJIO,
LEHTpP TSAXKECTU TBEPJIOTO Tella, pABHOBECHE, MEXaHUUYECKUE KOoJeOaHus U
BOJIHBI, 3BYK, HH(Pa3ByK M YJIbTPa3BYK, 3JIEKTPOMArHUTHBIE BOJIHBI,
1IKaJia AJ€KTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAJIbHO30PKOCTD,
CIIEKTPbI UCIYCKaHUs U TMOTJIOIIEeHUs, anb(pa-, 6eTa- U raMMa-u3IydeHus,
W30TOIIbI, Si/IEpHAsi SHEPIeTHKA;



pasznuyarh SBJICHHUS (PaBHOMEPHOE M HEPABHOMEPHOE MNPSAMOJIMHEHHOE
JIBUKEHUE, DPABHOYCKOPEHHOE MPSMOJIMHENHOE ABUKEHHE, CBOOOIHOE
MaJIeHUE TeJl, pABHOMEPHOE JIBUKEHUE M0 OKPYKHOCTH, B3aUMOJEHCTBUE
TEJ, PEaKTUBHOE IBMKEHHUE, KOoJjeOaTenbHOE JBIMKEHHUE (3aTyxarouue U
BBIHYKJICHHbIE KOJIeOaHUs1), pe30HAHC, BOJHOBOE JIBHJKEHHE, OTPa’KEHUE
3ByKa, NPSIMOJIMHEWHOE pacHpoCTpaHEHUE, OTPAXKEHUE U MPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHHE CBETA, pa3joKeHue 0enoro cBeTa B
CHEKTp M CJOXEHUE CHEKTPAJIbHBIX IIBETOB, JUCHEPCHsS CBETa,
€CTECTBEHHAs! PaJMOAaKTUBHOCTb, BOZHHUKHOBEHHUE JIMHEHMYAaTOro CHEeKTpa
U3JTyYEHHUs) 110 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE ONBITOB,
JEMOHCTPUPYIOIIHNX JaHHOE (PU3NYECKOE SIBJICHUE;

pacno3HaBaTh NPOSBICHHE U3YUYEHHBIX (U3MYECKUX SBJIECHUH B
OKpyXaromeM Mupe (B TOM 4uciie (U3MYeCKue SIBICHUS B TMPHUPOJE:
NPWIKBBI U OTJIUBBI, ABMKEeHUE M1aHeT COTHEYHON CHCTEMBbI, PEaKTUBHOE
JIBUKEHUE IKUBBIX OPraHU3MOB, BOCIIPUSITUE 3BYKOB IKHBOTHBIMH,
3eMJIETpSICEHUE, CEHCMUYECKHME BOJIHBI, I[yHaMH, 0JXO, I[BETa TeJl,
ONTUYECKHE SIBICHUS B MPHUPOJE, OMOJIOrMYEeCcKOe NEHCTBHE BHUIMMOIO,
yIbTpaUONIETOBOIO M PEHTICHOBCKOTO H3JIYy4YeHUH, €CTeCTBEHHBIN
PaAMOAKTUBHBIM (POH, KOCMHYECKHE JIy4d, PaJUOAKTUBHOE H3IIyYCHHE
OPUPOJHBIX MMHEpAJIOB, JACHCTBHE pATUOAKTUBHBIX W3IIYYCHHH Ha
OpraHu3M 4eJIOBeKa), NMpH ATOM MEPEBOJAUTHh MPAKTUYECKYIO 3aJadyy B
yueOHYI0, BBIICNATh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (U3HUUECKUX
SIBJICHUH;

ONMKCHIBATh MU3yUYEHHBIC CBOMCTBA TEN U (PU3UUYECKUE SBICHHS, UCTIOIB3YS
dusznueckre BEeTUYHHBI (CPeAHSsE W MTHOBEHHass CKOpPOCTh Teja TMpHu
HEPABHOMEPHOM [IBJKEHHH, YCKOpPEHHWE, MEepEeMEIIEHUe, IyTh, YIJI0Bas
CKOPOCTb, CHJIA TPEHMS, CWia YINPYTOCTH, CHJIAa TSAKECTH, YCKOPEHHE
CBOOOJIHOTO TaJEHUSA, BEC Teja, HMIIYJIbC Tejla, HUMIYJIbC CHIIBI,
MexaHudeckass paboTa M MOIIHOCTh, IOTEHLMAJIbHAs SHEPrus Tea,
HOJHATOIO HaJl MOBEPXHOCTHIO 3€MJIM, NOTEHLIHMAJIbHAs SHEPIHs CHKATOU
OPYXUHBI, KWHETUYECKas OJHEPrus, IOJHAs MEXaHWYEeCKas JHEPrus,
NEPHOJ M YacToTa KoJeOaHMil, JIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTb CBETA, MOKA3aTeb MPEIOMIIEHUS CPEIbl), IPU ONUCAHUU
NPaBUIBHO TPAaKTOBAaTh (PU3NYECKUI CMBICI HCIOIb3YEMbIX BEJIHYUH,
0003HaYeHUsI U €AUHUIBI (PU3UYECKUX BEJIUYUH, HAXOIUTH (POPMYIIBI,
CBS3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEJIMUMHY C JPYTUMHU BEJIMYMHAMU,
CTPOUTH I'pahMKu U3yUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEINYHH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3UUYECKUE SBICHUS M IPOLIECCHI,
UCIIOJIb3Yysl 3aKOH COXpPaHEHWsl 3HEPruHu, 3aKOH BCEMHPHOIO TATOTEHUS,



NPUHIMI CYNEPHO3ULMH CHJI, NPUHIUI OTHOCUTEIbHOCTH [ amuies,
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHUs MMITYJIbCa, 3aKOHBI OTPAXKEHUS U
MIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHHUS 3apsI0OBOIO U MAaCCOBOTO YUCET
OpU AJIEPHBIX pEaKUUsAX, MPU ITOM JaBaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA M 3aIIUCBIBATh €r0 MATEMATHUYECKOE BBIPAKEHHUE;

OOBSACHATh (PU3NYECKHE TMPOLECCHl M CBOMCTBA TEJN, B TOM YHUCJIE U B
KOHTEKCTE CUTyalluil MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABISATH
OPUYMHHO--CJICJICTBEHHbIE  CBSI3M, CTPOUTb OOBsICHEHHWE U3 2-3
JOTUYECKUX LIAroB C OMOpOoi Ha 2—3 M3yUYEHHBIX CBOMCTBA (PU3HUYECKUX
ABJICHUN, (PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3ajayd  (onmuparouMecs Ha cuctemMy U3  2-3
YPaBHEHHMI ), UCIIONB3YS 3aKOHBI U (DOPMYIIbI, CBA3BIBAIOIINE (PU3NUECKHE
BEJIMYMHBI: HAa OCHOBE aHalM3a YCJIOBMS 3aJauyd 3alHChIBaTh KpPaTKOE
yCIIOBUE, BBISBIATH HEJAOCTAIOIINE WM M30BITOYHBIC JaHHBIC, BHIOMPATH
3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE ISl pEUICHUS, TPOBOAUTH PACUETH U
OLICHMBATh PEAIUCTUYHOCTh TMOJIYYEHHOTO 3HAaueHUs (U3HUYECKOU
BEJIMYUHBL;

pacmo3HaBaTh MPOOJIEMBbI, KOTOpPbIE MOXKHO PEIIUTh NpPU TOMOIIH
(¢u3MUecKrX METO/OB, HUCIOJIb3ysl ONHUCAHWE HCCICAOBAHUS, BBIICIATH
IpoBepsieMOe  MPEJIONIOKEHNE, OIEHUBATh MPaBUIBHOCTh MOPSIIKA
NPOBEJICHUS  HCCIIEIOBAaHUS, JleJlaTh  BBIBOJABI, HMHTEPIPETUPOBATH
pE3yNbTaThl HAOIIOICHHUI U ONIBITOB;

IPOBOAUTH OMNBITBI 1O HAOMIOAEHUIO (PU3WYECKUX SIBICHUM WU
¢du3nuecknux CBOWCTB Tenl (M3ydeHHEe BTOporo 3akoHa HproToHa, 3akoHa
COXpaHEHUsS] DHEPTuH, 3aBHUCHUMOCTh IepUoAa KOJICOAHWW MPY>KUHHOTO
MasTHUKa OT MAacChl Irpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTb OT
aAMIUTUTY/BI MAJIBIX KOJICOAHMM, IPSIMOJIMHEHHOE PacIpOCTpaHEHUE CBETA,
pa3ioxeHue Oeloro cBeTa B CIEKTP, MU3YUYEHHE CBOMCTB M300pa)KeHUs B
IUIOCKOM 3€pKajie U CBOWCTB HM300pakeHHs NpeaMeTa B coOuparomiei
JWH3E, HAOMIOACHUE CIUIONIHBIX M JIMHEWYaThIX CHEKTPOB H3IIYYCHHS):
CaMOCTOSAITETTLHO  COOMpaTh YCTAaHOBKY W3 HM30BITOYHOrO Habopa
o0oOpyZOBaHUs, ONWCHIBATH XOJl OMbITAa W €ro  pe3yJbTaThl,
dbopMynHpOBaTH BHIBOIBL

IPOBOAUTH MPU HEOOXOJUMOCTH CEPHUIO MPSIMBIX U3MEPEHUH, Onpenenss
cpelaHee 3HAYEHUE U3MepsIeMOil BelUYuHbl (POKYCHOE pacCTOSIHUE
cobuparonieit JMH3bI), OOOCHOBBIBaTH BBIOOpP cmoco0a U3MEpPEHUS
(u3MepuTenbHOro nNpudopa);

MPOBOJIUTh MCCIICIOBAHUE 3aBUCUMOCTEN (DU3UYECKUX BEJIUYUH C
WCIIOJIb30BaHUEM TMPAMBIX M3MEPEHUM (3aBUCUMOCTH IMYyTH OT BpPEMEHU



MIpU PaBHOYCKOPEHHOM JIBIKCHHHU 0€3 HadallbHOM CKOpPOCTH, MEpHOJIa
KoJieOaHUN MaTeMaTU4YeCKOro MasTHHUKAa OT JUIMHBI HUTH, 3aBUCHUMOCTH
yria OTpakeHUsi CBETa OT yrja MaJcHUs U yIjia MpeJIOMJICHHs] OT yria
najieHus): IUIAaHUPOBAaTh HCCIEOBAaHHE, CaMOCTOATEIbHO COOUpATh
YCTAaHOBKY, (UKCUpPOBAaTH pe3yJbTaThl IOJYYCHHOM 3aBUCUMOCTHU
bu3MYecKUX BEIMYUH B BHUJAEC TaOMUIl U rpadUKOB, J€JaTh BBIBOABI IO
pe3yabTaTaM MCCIIeI0BaHUs;

IPOBOJIUTh KOCBEHHBIE HW3MEPEHUs (PUIMYECKUX BEIUYUH (CPEIHSIS
CKOPOCTh M YCKOpPEHHE Tejla TpPU PaBHOYCKOPEHHOM JBIKCHHH,
YCKOpPEHUE CBOOOJHOrO TMaJIeHUs], XECTKOCTh MPYXKUHBI, KOADPUIUEHT
TPEHUSI CKOJILKEHUS, MEXaHW4eckass paboTa M MOIIHOCTh, 4acToTa U
nepuoa  KoysieOaHWl MaTeMaTHYeCKOTO U MPYKUHHOTO MAasTHUKOB,
ONTHYECKass Ccuja CcoOuparonield JUH3bI, PAJAMOAKTUBHBIA  (POH):
IJIAHUPOBATh HM3MEPEHMs, COOMpPaTh AKCIEPUMEHTAILHYI) YCTAaHOBKY U
BBITIOJIHSITh U3MEPEHUS, CIICysl MPEIJIOKEHHON MUHCTPYKIIMHU, BBIUUCIATH
3HAYCHHUE BEJIMUMHBI U aHATM3UPOBATh MOJIYYEHHBIE PE3YIbTATHI C YIETOM
3aJIaHHOM TIOTPEIIHOCTH U3MEPEHUH;

coOJ01aTh MTpaBuila TEXHUKU O€30MaCHOCTH IIpH paboTe ¢ J1abopaTOpHBIM
000pyaOBaHUEM;

paznuyaTh OCHOBHBIE TMPU3HAKA HW3YUYEHHBIX (DU3UUYECKUX MOJENei:
MaTepHualibHas TOYKa, a0COJIOTHO TBEPIOE TENO, TOUYECYHBIM HCTOYHHK
CBETa, JIy4, TOHKas JMH3a, IUIAHETapHAs MOJENb aTroMa, HYKIOHHAas
MOJIeNTb AaTOMHOTO S]1pa;

XapaKTepu30BaTh MPUHILHUINBI JCHCTBUS U3YYCHHBIX NPHOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha HUX OMUCaHUS (B TOM YHCIE:
CIIUJIOMETpP, NaTYUKHU TIOJOKEHUS, PACCTOSIHUS W YCKOPEHHS, paKeTa,
9XOJIOT, OYKH, TEpUCKOM, (oToammapar, ONTHYECKHE CBETOBOIBI,
CIIEKTPOCKOMN, JO03UMETpP, Kamepa BuiabcoHa), HCHONB3ys 3HAHUS O
CBOMCTBaX (U3MYECKUX SIBJICHUH © HEOOXoauMmble (u3nyecKue
3aKOHOMEPHOCTH;

UCII0JIb30BAaTh CXEMbl M CXEMaTUYHbIE PUCYHKH U3YYEHHBIX TEXHHUUECKUX
YCTPOUCTB, M3MEPUTEIbHBIX NPUOOPOB M TEXHOJOTMYECKUX IPOILIECCOB
Opy pPElIeHUH Y4eOHO--IPAKTHYECKUX 3aJad, ONTHUYECKHUE CXEMBbI IS
MIOCTPOCHMS N300paKEHUH B MJIOCKOM 3€pKajie U COOUpAIONIeH JIMH3E;
NPUBOAUTHL  NpUMEpPbl  (HAXOAUTH  HHPOPMAIMIO O  MPUMEpPAX)
MPAKTUYECKOTO MCIOJIb30BaHUS (PU3NUECKUX 3HAHUW B MOBCEIHEBHOMU
KU3HU 1151 oOecrieueHus: 0€30MacHOCTH MPU OOpallleHUH ¢ MPUuOopaMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUsI 3[0pPOBbS U COOIIOJACHUS
HOPM 3KOJIOTUYECKOTO TIOBEJCHUS B OKPY KAIOIIEH cpejie;



OCYIIECTBIATh TOUCK HHPOpMamuu (U3NIECKOTO COACPNKAHHUS B
HuTepHeTe, caMOCTOATENBHO (GOPMYIUPYS MMOMCKOBBIN 3aMpOC, HAXOIUTH
MyTH OTpEeNICHUs] JOCTOBEPHOCTH MOTYYCHHON MH(OpManu Ha OCHOBE
MUMEIOIINXCS 3HAHUHN U TOTIOJHUTEIHHBIX HICTOYHUKOB;

MCTIOJIH30BaTh MPH BHIMOJHEHUH YUEOHBIX 33/laHUil HAyYHO--TIOMYJISPHYIO
auTepatypy  (U3MUECKOro  COJEp)KaHWs, CIpaBOYHBIE MaTepHalbl,
pecypchl cetn VIHTEepHET, BIaAeTh MpUEMaMi KOHCTIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHus HH(GOPMAIIMU U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE U YCTHBIE COOOIIECHUS HAa OCHOBE
MHPOpPMAIIMK M3 HECKOIBKUX HMCTOYHHKOB (U3UYECKOTO COJEpKaHUS,
MyOJIMYHO MPEACTABIIATH PE3YJIbTATHI MPOSKTHOW MU UCCIIEIOBATENbCKON
AeSTeNbHOCTH, TPH OTOM TPaMOTHO  HCIIOJNIB30BAaTh  M3YYCHHBIN
NOHATUHHBIA amnmapar W3y4aemoro paszzaena (U3WKH W COMPOBOXKIATH
BBICTYIUICHHWE Tpe3eHTalued ¢ Y4EToM OCOOEHHOCTEH ayIuTOpuu
CBEPCTHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE
7 KIIACC

KoaunuyecTBo yacoB

Ne HanmMeHoBaHMe pa3je/ioB U TeM
n/n NPOrpamMmbl Bcero

Paszpnen 1. @usuka u e€ poJib B IO3HAHMH OKPY/KAIOLIEr0 MUpa

1.1 ®dusnka - Hayka 0 TPUPO/IC 2
1.2 dusznueckue BEIMUYNHEI 2
1.3 EcrecTBeHHOHAaYYHBIN METO/] TIO3HAHUS 2

Hroro mno pazueny 6

Pa3nen 2. [lepBoHayaibHbIe CBEJIEHUS 0 CTPOEHUM BellleCTBA
2.1 Crtpoenue BemecTa 1

[[BI/I)KeHI/IC u B3aHMOHeﬁCTBHe qaCTuIlj

2.2 2
BEIECTBA
2.3 ArperatHble COCTOSIHHSI BEIIECTBA 2
Uroro mno pazneny 5
Paznen 3. /IBu:keHue u B3auMojieiicTBue TeJl
3.1 MexaHnueckoe IBIKEHUE 3

KonTtpoJbHbie

padoThI

IIpakTH4eckue

padoThbI

DJIeKTPOHHbIE
(uu¢poswIe)
o0pa3oBaTe/ibHbIE

pecypchbl

bu6moreka [IOK
https://m.edsoo.ru/7f416194

bu6moreka [IOK
https://m.edsoo.ru/7f416194

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194

bubnuoreka [JOK
https://m.edsoo.ru/7f416194

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194

bu6mmoreka [JOK


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

3.2

3.3

Huepuus, macca, IJIOTHOCTh

Cwuia. Bunsr cun

Hroro no pazneny

Pasnen 4. laBjieHue TBEPABIX TeJl, (KMAKOCTEH 1 ra3oB

4.1

4.2

4.3

4.4

[asnenue. [lepenaya qaBneHust TBEPAbIMU
TCIaMH, ) KXUJIKOCTAMMA U Ira3aMu

JlaBaeHue KUJAKOCTH

ATtMochepHOe naBiIeHNE

JleficTBUE )KUJIKOCTH M Ta3a Ha MOTPYKEHHOE
B HUX TEJIO

Hroro no pazneny

Pazgea S. Pabora m MOIIHOCTB. JHeprus

5.1

5.2

5.3

Paborta 1 MOIITHOCTH

HpOCTLIe MCXaHU3MBbI

MexaHuueckas OHEPrusia

Hroro no pasaeny

14

21

21

12

https://m.edso0.ru/7f416194

bub6mmoreka [{OK
https://m.edsoo.ru/7f416194

bubmmoreka [{OK
https://m.edsoo.ru/7f416194

bu6moreka [IOK
https://m.edsoo.ru/7f416194

bu6moreka [IOK
https://m.edsoo.ru/7f416194

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194

bubmuoreka [JOK
https://m.edsoo.ru/7f416194

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194



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

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

12



8 KUIIACC

Ne i/t

HaumeHoBaHue pa3ie/ioB U TeM
NMPOrpamMmmbl

Paznea 1. TensioBble ABJIeHUSA

11

1.2

CtpoeHnue u CBOICTBA BEIECTBA

TennoBsle mpoueccsl

Hroro no pazneny

Pa3znen 2. DiiekTpuyeckne 1 MarHuTHbIE SIBJICHUSI

2.1

2.2

2.3

2.4

DIIEKTPUYECKHE 3apAIbl. 3apsKEHHbBIE Tela U
WX B3aUMOJICHCTBUE

IToCcTOSIHHBIN AJIEKTPUUYECKUN TOK

MarsuTHbIE SIBJICHUS

SHGKTpOMarHI/ITHaH HHAYKIUA

Hroro no pazaeny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

KoanuyecTBo yacoB

Bcero

21

28

20

37

68

Kontpoabubie IIpakTHyeckue

padoThI padoTsbI
1 5
1
1 7
1 1.5
3 14.5

DJIeKTPOHHbIE
(uu¢posrIe)
o0pa3oBaTejibHbIE

pecypchbl

bubmmoreka [{OK
https://m.edsoo.ru/7f4181ce

bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce

bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce

bu6mmoreka [JOK
https://m.edsoo.ru/7f4181ce

bubmuoreka [JOK
https://m.edsoo.ru/7f4181ce

bubnuoreka [JOK
https://m.edsoo.ru/7f4181ce



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

9 KUIIACC

HaumeHoBaHue pa3ie/ioB U TeM
NMPOrpamMmmbl

Ne i/t

Paznen 1. Mexanundeckue iBJIEHUA

MexaHu4decKoe IBIKCHHE U CII0COOBI €ro

1.1

OITUCAHUS
1.2 Bsaumoneticteue Ten
1.3 3aKOHBI COXPaHCHUS

Hroro no pazneny

Paznen 2. Mexann4uecKue K0JIe0aHUA U BOJHBI

2.1 Mexanuueckue KojieOaHus

2.2 MexaHn4yecKue BOJIHBL. 3BYK

Hroro o pasaciy

KoanuyecTBo yacoB

Bcero
padoThbI

10

20 1

10

40

15

Pasznen 3. 3H€KTpOMaFHHTHOC MOJI€ M 3JIEKTPOMAIrHUTHBIC BOJHBI

aﬂeKTpOMaFHI/ITHOC oJIC U
QJICKTPOMAIrHUTHLBIC BOJIHBL

3.1

Hroro no pasaeny

6

KonTtpoabHbie

IIpakTHYeckue

padoThbI

DJIeKTPOHHbIE
(uu¢posrIe)
o0pa3oBaTejibHbIE

pecypchbl

bubmmoreka [{OK
https://m.edsoo.ru/7f41a4a6

bu6moreka [IOK
https://m.edsoo.ru/7f41a4a6

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6

bubmuoreka [JOK
https://m.edsoo.ru/7f41a4a6

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6



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

Pa3nen 4. CBeToBbIE SABJEHUA

4.1 3aKOHBI pacIPOCTPAHECHUSI CBETA
4.2 JIuH3b1 ¥ on'TUYECKUE PUOOPHI
4.3 Pa3noxxenue 6enoro cBeTa B CIIEKTP

Hroro no pazneny

Paznena 5. KBantoBble iBJIeHUSA

51 Hcnyckanne u morJionieHne CBETa aToMOM
5.2 Ctpoenune aTOMHOTO siApa
5.3 SnepHblie peakuu

Uroro no pazneny

Pasnen 6. IloBTopurenbHo-0000 a0l MOAY/Ib

[ToBTOpeHUE M 0000IIEHNE COACPIKAHUS

6.1
Kypca ¢usuku 3a 7-9 kiacc

Hroro no pazaeny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

6 2
6 3
3 2
15
4 1
6 1
7 1 1
17
9 2
9

102 3 27

bubmmorexa [{OK
https://m.edsoo.ru/7f41a4a6

bu6mmoreka [{OK
https://m.edsoo.ru/7f41a4a6

bubmmoreka [{OK
https://m.edsoo.ru/7f41a4a6

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

bubmuoreka [JOK
https://m.edsoo.ru/7f41a4a6



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




IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KosmnyecTBo yacos
Ne n/m Tema ypoka Jara uzydyenus
Bcero
1 ®u3nka — Hayka o npupoje. SABIeHus npupoasl 1 5.09
2 dusnvecKue IBICHUS 1 7.09
3 ®u3nyecKue BEINYHHBI U UX U3MEPEHUE 1 12.09
4 Ypok-uccnenosanue "M3mepenne TeMneparypsl Ipyu MOMOIIU 1 14.09
YKUJKOCTHOTO TEPMOMETpA U JATYMKA TeMIepaTypsl"” '

5 Mertoap! HaydHOTO MO3HaHUs. Onucanne GU3NIECKUX SBICHUIN 1 19.09

C IIOMOIIILIO MOJienei

Ypoxk-uccnenoanue "[IpoBepka runoTe3bl: JaTbHOCTD MOJETA
6 Iapuka, MymeHHOr0 TOPU30HTAIILHO, TeM OO0JIbIIIe, YeM OOJIbIIe 1 21.09
BBICOTA IMycKa"

CTpOGHI/Ie BCIICCTBA. OHBITBI, JOKa3bIBAIOIIUE JUCKPETHOC

7 1 26.09
CTpOCHHE BEIEeCTBA

8 JIBY>KEHME YaCTHUII BEIESCTBa 1 28.09

9 Ypok-uccnenoanue «OMbITHI 110 HAOIIOICHUIO TETIOBOTO 1 310
pacIIUpPEHUS ra30By» '

10 ArperatHble COCTOSIHHSI BEIIECTBA 1 5.10

1 Oco0eHHOCTH arperaTHeIX COCTOSTHUM BOJIbl. O000IIeHNE TIO 1 10.10
pasneny «llepBoHauanbHbIE CBEACHUS O CTPOCHHUH BEUIECTBA '

12 Mexannyeckoe IBKeHUE. PaBHOMEpHOE 1 HEpaBHOMEPHOE 1 12.10

NBIDKEHUE



13
14
15

16

17

18

19

20

21

22

23

24
25

26

27
28

29

Ckopoctb. Ennnuiiel ckopoctu
Pacuer nmytu u BpeMeHU ABUKEHUS
HNuepuus. Macca — Mepa HHEPTHOCTH TEN

IInotHOCTE BemiecTBa. PacueTr Maccel u o0BeMa Tejia 1o €ro
IIJIOTHOCTH

JlabopaTtopHnas pabota «OnpeaeneHre MmI0THOCTA TBEPIOTO
TEIa

Pemenue 3agaq o teMme "InoTHOCTE BenrecTna"

Cuita Kak XapaKTepHUCTHKa B3auMoiercTBus Teil. Cuiia
ynpyroctu. 3akoH ['yka

JlaGopaTtopHas pabota «3y4eHre 3aBUCUMOCTH PACTSIKEHUS
(medopmanyn) Mpy>KUHBI OT MPUIIOKEHHON CUITBI»

[[ABnenne Tsarorenns. Cuma TSHKECTH

CBs3b MKy CUJION TSKECTH M Maccol Tena. Bec tena.
Pemrenue 3agay nmo reme "Cuia tsoxkectn"

Cuia TsoKeCcTH Ha APYTrux IJIaHETax. duzndgeckue
XapaKTCPUCTHUKU IIJIAHET

H3mepenne cui. Jlunamomerp
Bec tena. HeBecomocTh

CrnoxeHue IByX CHJI, HalPABJIEHHBIX 110 OJTHOM IPSIMOM.
PaBHoOzielicTByOIIIAs CHIT

Pemenue 3anau no teme "PaBHoxelcTBYOIIAs cui'
Cuna tpenus u e€ Buapl. TpeHue B IpUpOJIE U TEXHUKE

HaGOpaTopHaﬂ pa60Ta «HBy‘ICHI/IC 3aBUCHUMOCTHU CUJIBI TPCHUSA
CKOJIBKCHHUA OT CHUJIBI JABJICHUSA U XapaKTCpa

17.10
19.10
24.10

26.10

7.11

9.11

14.11

16.11

21.11

23.11

28.11

30.11
5.12

7.12

12.12
14.12

19.12



30

31

32

33

34

35

36

37

38
39
40
41
42
43

44

45

CONPHUKACAIOIIUXCS TOBEPXHOCTEM»
Pemenue 3agau Ha onpeeneHne paBHOAEHCTBYIOIIEH CHJIIBI

Pemenue 3ama4 mo remam: «Bec Tenay, «I'papudeckoe
n3zo0pakenue cum, «Cuibl», «PaBHOIEHCTBYOMIAS CHID)

KonTponbnas pabora o temam: «MexaHndeckoe JBUKEHHUEY,
«Macca, m1oTHOCThY, «Bec Tena», «I'paduyeckoe n3obpaxxeHue
criy, «CUIb

Hasnenue. CriocoObl yMEHbILIEHUS M YBEIUUEHUS TaBJICHUS

JlaBrieHune raza. 3aBHCUMOCTD JIaBJICHHUS T'a3a OT 00bEMa,
TeMIIepaTypsl

[Tepenaua naBiieHUst TBEPABIMU TEJIAMH, )KUIKOCTIMH U Ta3aMH.
3akoH ITackansa

,Z[aBJ'IeHI/Ie B )XUJKOCTH U I'a3€, BbI3BAHHOC ,Z[GﬁCTBPICM CHJIbI
TSXKECTH

Pemenue 3agau o teme «JlaBiaeHue B )KHAKOCTH U Tasze. 3aKOH
TTackamnsay»

CooOmaromuecs cocyabl

I'mapaBnuyeckuil mpecc

Manowmertpsl. [lopiiHeBO )KUIKOCTHBII HACOC
Atmocdepa 3eMiu U IPUYHUHBI €€ CYIIECTBOBAHUS

Bec Bo3ayxa. ATMochepHoe aBieHne

N3mepenune armocdepHoro aasiaenus. OnbiT Toppuydesnin

3aBUCUMOCTBh aTMOC(EPHOr0 JaBICHUS OT BBICOTHI HAJl YPOBHEM
MOps

Bbapomerp-anepous. ATMochepHOe JaBlieHHe Ha pa3IMuHbIX

L

21.12

26.12

9.01

11.01

16.01

18.01

23.01

25.01

30.01
1.02
6.02
8.02
13.02
15.02

20.02

22.02



46

47

48

49

50

51

52

53

54
55

56

57

58

59

BBICOTax
Pemenne 3agau mo reme " AtmocdepHoe napienue"

JlelicTBUE )KUJIKOCTHU M Ta3a HA MOTPYKEHHOE B HUX TEJNO.
ApxumenoBa cuiia

JlabopaTtopHnas pabota «OmnpeeneHre BpITATKUBAIOIICH CHITHI,

JIEMCTBYIOIIEN HA TEJIO, OTPYKEHHOE B )KUIAKOCTH)

JlabopaTtopHnast pabota o Teme «lccnenoBanue 3aBUCUMOCTH

BEca Tella B BOJE OT 00bEMaA NOTPYKEHHON B )KUJIKOCTh YaCTH
TEna»

IlnaBanue Texn

JlabopaTtopHnas padota "KoHCcTpynpoBaHue apeoMeTpa Uin
KOHCTPYHPOBAHUE JIOJKHU U OIpeieieHne e
rpy30n0aAbEMHOCTH"

Pemenue 3agau no remam: «llnaBanue cynos.
BosayxomiaBanue», «JlaBieHue TBEpAbIX TEJ, )KUIKOCTEH U
rasoB»

Kountponsnas pabora no teme «JlaBieHne TBEpIbIX Tell,
KUAKOCTEH U ra30B»

Mexanudeckast pabora
MomHocTts. EauHuie MotHOCTH

Ypok-uccienosanue "Pac4€r MOIHOCTH, pa3BUBAEMON NpU
HoabEMeE o JIeCTHHUIE"

HpOCTLIe MeXaHu3Mbl. Peryar. PaBHOBeCHE CHIT Ha pbriare

Poruaru B Texnuke, ObITY U nipupojie. Jlabopatopnas padora
«HccnenoBanne ycinoBUil paBHOBECHS pbluara

Pemenune 3ama4d mo Teme «Y CI0BHUS paBHOBECHUA pbIyara»

27.02

29.02

5.03

7.03

12.03

14.03

26.03

28.03

2.04
4.04

9.04

11.04

16.04

18.04



60

61

62

63

64

65

66

67

68

Koadduuuent noneznoro neiictsust Mmexanusma. Jlaboparopuas
paborta «M3mepenne KII/| HakITOHHOM IIOCKOCTHY

Pemenne 3agau no reme "Pabora, mommuocTs, KITJI"

Mexannueckas 3Heprus. Kunernueckas u noreHuuagibHas
SHeprus

3aKOH COXpaHEHHs] MEXaHUYECKON SHEPIUH

VYPpoK-dKCIIEpUMEHT 10 TeMe "DKCIepUMEHTATbLHOE
ONpENEJICHNE U3MEHEHUSI KHHETUYECKON U TOTEHIMAJIbHOU
SHEPIrUU MPY CKATHIBAHUU Tejla 0 HAKIIOHHOMW TJIOCKOCTH"

KonTponbHas pabora o teme «Pabota u MOITHOCTh. DHEPTUs»

PesepBHbiit ypok. Pabota ¢ Tekctamu o Teme "MexaHuueckoe
nBIkeHue"

Pesepubriit ypok. PaboTa ¢ Tekcramu o teme "JlaBneHue
TBEPABIX TEJN, )KUAKOCTEH U ra3oB"

PesepBubIit ypok. PaboTa ¢ Tekcramu o teme "Pabora.
MomHocTh. DHeprus"

OBIIEE KOJIMYECTBO YACOB II10 ITPOIPAMME

68

23.04

25.04

2.05

7.05

14.05

16.05

21.05

23.05



8 KUIIACC

Ne i/t

10

11

12

13

Tema ypoka

OcHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KUHETUUECKON TEOPUH U
UX OMBITHBIE MOATBEPKACHUS

Macca u pazmep aTOMOB M MOJICKYJI

Mogenu TBEPIOTO, )KUIKOTO M Ta3000pa3HOTO COCTOSTHUMN
BEIIECTBA

OObsicHEHNE CBOMCTB TBEPIOTO, KUJIKOTO M Ta3000pa3HOTO
COCTOSIHMM BEIIECTBA HA OCHOBE MOJIOKEHUN MOJIEKYIISIPHO-
KUHETUYECKON TEOPUH

Kpucrannumueckue u amopdHsle Tena
CMaumnBaHue M KanwUIsIpHOCTh. [loBEpXHOCTHOE HATSKEHUE
TemoBoe pacmupeHue u cxaTue

Temnepatypa. CBs3b TEeMIIEpaTypbl CO CKOPOCTHIO TEIIOBOTO
JIBUKEHUS YaCTHI]

Buytpennss sHeprusi. CriocoObl H3MEHEHUS! BHYTPEHHEH
SHEPruu

Bupl Teronepenaun

Ypok-koHpepenmus "[IpakTrudeckoe UCHIOIb30BAHUE TETIJIOBBIX
CBOWCTB BEILIECTB U MAaTEpPUANIOB B IEJISIX dHEProcOepeeHus "

KoanuecTBO TEMIOTHI. VY aenpHasa TEMIOEMKOCTh

VYpaBHeHue TerioBoro 6aiganca. Temoo0MeH 1 TEeIIoBoe
paBHOBECHE

KoanuyecTBo yacoB

Bcero

[ara usyyenus

4.09
5.09

11.09

12.09

18.09
19.09
25.09

26.08

2.10
3.10
9.10
10.10

16.10



14

15

16

17

18

19

20

21

22

23

24

25

26

27

JIaboparopHas padota "HMccrnenoBanue sBICHUS TEIII000OMEHa
MPU CMEUIMBAHUU XOJIOAHOU U TOpsiueit Boabl"

Pacuer konuyecTBa TEMIOTHI, HEOOXOUMOTO JJII HArPeBaAHUS
TeJa ¥ BBLAETSIEMOTO UM TIPHU OXJIAKICHUN

JlaboparopHas padota "OnpenerieHne yaelIbHON TEIIOEMKOCTH

BerecTna"
9Heer5[ TOIIJINBA. YJICJ'IBHaSI TCIIJIOTA CFOpaHI/Iﬂ

[1naBneHue u oTBepAECBaHNE KPUCTANIMYECKUX TeJl. Y JeNbHas
TEIUIOTA TIaBJICHUS

JlabopaTtopHas pabota "OnpeneneHue yaeabHON TETIOThI
IJIaBJIeHUs Jpaa"

[TapooOpazoBanue u koHneHcanus. Mcmapenue

Kunenue. Y aenpHas TerioTa mapooOpa3oBaHus 1
KOHJICHCAlIUU. 3aBUCUMOCTh TEMIIEpaTypbl KUIIEHUS OT
aTMOC(epHOTro TaBICHUS

Bnaxxnocts Boznmyxa. JlabopaTopHas padora "OnpeneneHue
OTHOCHUTEJILHOM BJIAXKHOCTH BO3/TyXa"

Pemenue 3amau Ha ONpCACIICHUC BJIA)KHOCTH BO3yXa

[TpunHnune! padoTe! TemaoBbix aeurareneif. [laposas TypOuna.
JIBurarenb BHyTPEHHETO0 CTOPAHMS

KIII renmoBoro asuratesns. TenaoBble BUTATENH U 3alllUTa
OKpYKaroILen cpeJibl

3aKOH COXpaHEHUs U MPEBPAILEHUS SHEPTUH B TEIUIOBBIX

nponeccax

IToaroToBka Kk KOHTPOJILHOK paboTe 1o Teme "TemnoBble
sBJIeHUA. VI3MEeHEeHne arperaTHeIX COCTOSIHUM BelecTa"

17.10

23.10

24.10

7.11

13.11

14.11

20.11

21.11

27.11

28.11

4.12

5.12

11.12

12.12



28

29

30

31

32

33

34

35

36

37

38

39
40

41

42

KonTtponsnas padora o Teme "TeruioBblie siBieHus. M3mMenenue
arperaTHbIX COCTOSIHUH BeliecTBa'

Onexrpuszanus Ten. J[Ba poa 3IEKTPUYECKUX 3apsi 0B

VYpok-uccienoBanue "DnekTpu3anus TeJl UHAYKIUEH U IpU
CONIPUKOCHOBEHUU"

BsaumoneiicTBue 3apspkeHHbIX Tell. 3akoH Kynona

OnexTpuueckoe noje. HanpsykeHHOCTh 3J€KTPUUYECKOTO HOJIS.
[IpuHIMI cynepno3uuu 3IeKTPUUECKUX MoJei

Hocurenu >5ekTpudecknx 3apsaoB. DIeMEHTapHBIN 3apsijl.
Crpoenue atoma

[IpoBOAHMKY M AMDIEKTPUKH. 3aKOH COXPAHEHUS
NEKTPUYECKOTO 3apsa

Pemenue 3a1a4 Ha IPUMEHEHUE CBOMCTB ANIEKTPUUECKUX
3apsIoB

BHGKTpI/ILIeCKI/Iﬁ TOK, YCJIOBUA €I'0 CYILICCTBOBAHMA. HcTounuku
OJICKTPHUYCCKOI'0 TOKA

JlelicTBUA 3JIEKTPUYECKOTO TOKA

Ypok-uccienoanue "JlelicTBUE 3IEKTPUUECKOTO MOJIS Ha
MPOBOJIHUKHU U JTUAIEKTPUKHU"

SHGKTpI/I‘IeCKI/Iﬁ TOK B MCTaJlllaX, ’KMJAKOCTAX U ra3ax
3J'IeKTpI/ILIeCKa$I LIEIIb U €€ COCTaBHBIE YaCTHU

Cuna Toka. JlaboparopHas pabota "M3mepenue u
peryaupoBaHue CUIIbl TOKa"

Onexrpuueckoe HanpspkeHue. BoabTMerp. JlaboparopHas
paboTa "M3mepeHne U peryliupoBaHue HanpsHKeHus"

18.12

19.12

25.12

26.12

9.01

15.01

16.01

22.01

23.01

29.01

30.01

5.02
6.02

12.02

13.02



43

44

45

46

47

48

49

50

51

52

53

54

ConpoTuBieHNE IPOBOJHUKA. Y IEIBHOE COIIPOTUBIIEHHUE
BEIIECTBA

JlaboparopHas paboTa "3aBHCHMOCTH 3JIEKTPHIECKOTO
COTIPOTHUBJICHUS POBOJAHUKA OT €T0 JUINHBI, TIOIIA I
MIONIEPEYHOr0 CeYeHUs U MaTepuana”

3aBUCUMOCTD CUJIBI TOKA OT HampsbKeHUs. 3akoH OMa Jist
y4acTKa I1enu

JlabopaTtopHnast paborta "HcciaenoBaHue 3aBUCUMOCTH CHITBI
TOKa, WAYIIETO Yepe3 pe3UCTOP, OT CONMPOTHBIICHHS PE3UCTOPa U
HanpspKeHus Ha pe3uctope”

HOCHG}IOB&TGJ’IBHOG " mapaJljIeJIbHOC COCIUMHCHHA IIPOBOJTHUKOB

JlaGopaTtopHnas pabdota "IIpoBepka mpaBuia CI0KSHHS
HaMpsLKEHUH TPU MOCIIE0BATEILHOM COSTMHEHUH IBYX
pe3uctopon"

JlabGopaTtopHnas pabota "IIpoBepka npaBuia JIsl CUIBI TOKa IIPH
napajyuieIbHOM COeAMHEHUU PE3UCTOPOB"

Pemenne 3a1a4 Ha IPUMCHCHNEC 3aKOHA Owma JJI1 pa3siiIndHoro
COCAMHCHUA IMTPOBOAHHUKOB

PaGoTta 1 MOILTHOCTB ANIEKTPUUECKOro ToKa. 3akoH J[>koyrs-
Jlenma

JlaboparopHas padota "Onpenenenre padboThl M MOIIIHOCTH
ANEKTPUYECKOTO TOKa"

DNEeKTpUUECKHUE LIETH U MOTPEOUTENHN SIEKTPUIECKON SHEPIHH B
obITy. KopoTkoe 3ambIkaHue

IToaroToBka K KOHTPOJBHON paboTe 1Mo TeMe "IIeKTpHUUECKHe
3apsbl. 3apsHKEHHbIE TeNla U UX B3auMoaencTBUA. [1ocTosHHBIM

19.02

20.02

26.02

27.02

4.03

5.03

11.03

12.03

26.03

26.03

1.04

2.04



55

56
57

58

59

60

61

62

63

64

65

ANEKTPUUECKUH TOK"

KonTtposneHas pabota o Teme "DIeKTpUIECKHE 3apsiIbl.
3apspKeHHBIE Tela M UX B3auMoAecTBUs. [loCcTOsIHHBINM
ANEKTPUIECKUH TOK"

ITocTosTHHBIE MarHUTHI, UX B3aUMOCHCTBHC
VYpoxk-uccnenopanue "M3yueHue mosen mocToTHHBIX MarHUTOB"

MaruautHoe 1o1e. MarHuTHOE T10J1€ 3€MITH U €r0 3HAUYEHUE JUTA
JKU3HHU HA 3emiie

OmneiT Opcrena. MarHuTHOE NOJIE MIEKTPUYECKOTO TOKA
MarauTHOe moJjie KaTyIK1 ¢ TOKOM

[IpumeHeHue 1eKTpOMarHuToB B TeXHUKE. JlabopaTopHas
pabota "M3ydeHue ASMCTBUS MAarHUTHOTO TIOJISI Ha MPOBOIHHK C
TOKOM"

DNeKTpoaBUTraTeNb IOCTOSTHHOTO TOKa. Vcnosb3oBanue
AJIEKTPOABUTaTeNe B TEXHUYECKUX YCTPONCTBAX U Ha
tpancnopre. JlabopatopHas padora "KoHcTpyrpoBaHue 1
u3ydeHue paboThl eKTpoiBUraTesns"

OmnbiTel @apazest. 3aKOH 3JEKTPOMArHUTHOW WHTYKIUU.
IIpaBuno Jlenua

DnexTporeHepatop. CocoObl MOTYYSHUSI STCKTPUUECKOI
SHEPruu. DIEKTPOCTAHIIUU HA BO30OHOBIIIEMbIX UCTOUHUKAX
SHEPTrUU

[ToaroToBka K KOHTPOJBHOM paboTe Mo Teme "DIEKTpUIecKue u
MAaTrHUTHBIE SABJIEHUS"

KoHnTponpHas paboTta o Teme "DIeKTprUuecKre U MarHUTHBIE
SIBJIEHUS"

8.04

9.04
15.04

16.04

22.04

23.04

6.05

7.05

13.05

14.05

2005



PesepsHblii ypok. Pabota ¢ Texctamu o teme "Ternnossle

66 . 1 21.05
SIBIICHUS

67 PesepBHbiit ypok. Pabota ¢ Tekcramu 1o teme "IlocTostHHBIN 1
AIEKTPUIECKUHN TOK"

68 PesepBHblii ypok. Pabota ¢ Tekctamu 1o Teme "MarHuTHbIe 1

SABIICHUS"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



9 KUIIACC

Ne i/t

10
11
12
13
14
15
16

Tema ypoka

Mexannueckoe IBHKeHne. MarepraibHas TOUKa
Cucrema orcueta. OTHOCHTEIFHOCTh MEXAHNYECKOTO IBIDKEHUS
PaBHOMEpPHOE IPAMOIIMHENHOE BHKEHUE

HepaBHoMepHoe npsmosinHeitHoe aBrkenne. CpeaHss u
MI'HOBEHHAs CKOPOCTh

[IpssMonMHENHOE pAaBHOYCKOPEHHOE JIBHJKEHHE. Y CKOPEHUE

CKOpOCTh MPSAMOJIMHEHHOTO PABHOYCKOPEHHOTO JBUKCHUS.
I'paduk ckopocTu

JlabopaTtopHnas pabota "OnpeaeneHne yCKOPEHHS Tesa Mpu
PaBHOYCKOPEHHOM JIBM>KEHUH 10 HAKJIOHHOM MJIOCKOCTH"

CBoOogunoe magenue teir. OneiTel [ anunes

PaBHOMepHOE ABHKEHUE TIO OKpYXHOCTH. [lepuon u yactora
oOpaiuenus. JIuneliHas 1 yrioBasi CKOPOCTH

LleHTpoCTpEMUTENIBHOE YCKOPEHHE

IIepssolii 3akoH HeroTOHA. BekTop chitbl

Bropoii 3akoH HeroTona. PaBHOIelicTBYIOIIAsA crita
Tpernii 3akoH Hertorona. Cynepno3unus cui
Pewrenue 3aga4 Ha npuMeHeHue 3ak0HOB HproToHa
Cuna ynpyrocrtu. 3akoH ['yka

Pemenune 3ama4d no teme «Cuna YIIpyroctum»

KoanuyecTBo yacoB

Bcero

e e e e =

[ara usyyenus



17
18
19

20

21

22

23

24

25

26

27
28

29

30

31

32

JlaboparopHnas padota «OnpeneneHne )KeCcTKOCTH MPYKUHBD)
Cuna tpenus
Pemenue 3anau no teme «Cuia TpeHUs»

JlaboparopHras padota "Onpenernenne Ko3pGUIUeHTa TPSHUSI
CKOJIbXKeHUs"

Pemenue 3agau no teme "3akons! HetoTona. Cuna ynpyrocTu.
Cuna tpenus"

Cuna TSKeCTH U 3aKOH BCEMHUPHOTO TATOTEHUSA. Y CKOPEHUE
CBOOOIHOTO ITaCHU

Ypok-koHpepennus "JIBukeHne Ten BOKpYr rpaBUTallMOHHOTO
nentpa (Comreunas cucrema). ["amakTukn"

Pemenue 3agau no reme "Cuia TSHKECTH M 3aKOH BCEMUPHOTO
TATOTEHUS"

[TepBas kocMuueckas ckopocTb. HeBecoMOCTh M IEperpy3Ku

PaBHOBecue maTepuanbHOW TOUKU. AOCOJIIOTHO TBEPIOE TENO.
PaBHOBecue TBEPIOro TeMa ¢ 3aKperIEHHON OChIO BpallleHU

MowmeHnT cuisl. LlenTp Tsixectu
Pemenue 3aga4 no reme "MomeHT cuibl. L{eHTp TsxecTn"

[ToaroroBka K KOHTPOJBHOM paboTe Mo TeMe "MexaHuuecKoe
nBmwxkenue. Bzaumonencraue tea"

KonTtponsHas pabota o teme "MexaHU4ecKoe JBUKEHHE.
Bsaumonetictue Tea"

Nmnynsce Tena. UMnynbe cuiibl. 3aKOH COXpaHEHHS] UMITYJIbCA.
VYrpyroe u Heynpyroe B3auMo/IecTBrE

Pemenue 3anau no Teme "3aKoH COXpaHEHUs UMITyJbca"



33

34

35

36

37
38
39

40

41
42
43

44

45

46

47

48

49

Ypok-koHpepenus "PeakTuBHOE ABMKEHUE B IPUPOJIE U
TeXHHUKe"

Mexanunueckasi paboTa U MOIITHOCTb
PaboTa cusbl TSDKECTH, CHITBI YIPYTOCTH U CHIIBI TPEHHS

JlabopaTtopHnast pabota «Onpeaenenue padoThl CUJIBI TPEHUS
IIPY PABHOMEPHOM JIBUYKEHUH TeJa MO TOPU30HTAIBHOMN
TTOBEPXHOCTH

CBsi3b 2Hepruu u padoThl. [loTeHIIMANBHAS YHEPTUS
Kunernueckas sneprus. Teopema 0 KHHETHYECKON SHEPTUU
3aKOH COXpaHEHUsI SHEPTUU B MEXaHUKE

JlaGopaTtopHnas pabota «/3ydeHue 3akoHa COXpaHECHHS
SHEPTHUM

KonebarenbHoe ABM)KEHUE U €T0 XapaKTEPUCTUKU

3aryxaromue konebanus. Beinyxnennsie konebanus. Pezonanc

MaremaTuyecKui U NMPY>KUHHBIA MasiTHUKU

ypOK-I/ICCJ'IeI[OBaHI/Ie «3aBUCHUMOCTD nepuoaga KoJIe0aHu# OT
KCECTKOCTH IIPYKHUHBI 1 MaCChI I'py3a»

HpeBpameHI/Ie OHCPI'uu IIpu MCXaHHUYCCKHUX KoJIEOaHMIX

JlaboparopHas pabota «OnpenerneHne 4acToThl U Mepruoaa
KoJieOaHui MPYKMHHOTO MasiTHUKA

JIaGopatopHas pabota «IIpoBepka HE3aBUCMMOCTH MEpUoia
KosiebaHUi TPpy3a, MOJBEIIEHHOTO K HUTH, OT Macchl Ipy3a»

Mexanndeckre BoJIHbI. CBOHCTBA MEXaHUYCCKUX BOJIH.
HpO,I[OJ'ILHLIe 1 NIOMNICPCUHBIC BOJIHBI

Ypok-koHpepenus "MexaHu4ecKre BOJHBI B TBEPIOM Telle.
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CelicMuYeCKHAE BOJHBI"
3Byk. PacnipocTpanenue u oTpakeHue 3ByKa

VYpoxk-uccnenoBanue "HabmoaeHne 3aBUCIMOCTH BBICOTHI 3ByKa
OT 4acTOTh!"

['poMKOCTB 3ByKa U BHICOTA TOHA. AKYCTUUYECKUIN PE30HAHC

VYpok-koHpepenuus "YnpTpazByk U HHPPa3BYyK B IPUPOJE U
TeXHHKe"

[ToaroroBka K KOHTPOJILHOM paboTe Mo TeMe "3aKOHBI
coxpaHeHus. MexaHn4eckue KojaeOaHus U BOJTHBI"

KonTtponbHas padoTa mo Teme "3aKoHBI COXpaHEHUSI.
MexaHuueckue KoJieOaHus U BOJIHEL"

DNEeKTPOMarHUTHOE MoJjie. DIEKTPOMArHUTHbIE BOJHBI
CBolicTBa AJIEKTPOMArHUTHBIX BOJH

Ypoxk-koupepennus "lllkana 371€KTPOMarHUTHBIX BOJIH.
Hcnonb3oBaHue 371€KTPOMArHUTHBIX BOJIH JJIsl COTOBOM CBSI3U"

VYpok-uccienoBanue "M3ydyeHne CBOMCTB AIEKTPOMArHUTHBIX
BOJIH C TOMOIIbI0 MOOMIBHOTO TenedoHna"

Pemenue 3amau Ha OIpPECACIICHUC YaCTOTHI U AJIMHbBI
BHGKTpOMaFHHTHOﬁ BOJIHBI

DJieKTpoMarHuTHas npupojia ceeta. Ckopocth cBeTa. BoHOBBIE
CBOMCTBA CBETa

Hcrounnku ceera. [IpsMonnHeliHOEe pacIpOCTPaHEHHE CBETA.
3armenus Connua u JIynsl

3aKkoH OTPAXKCHUSA CBCTA. 3epKaJ1a. Pemienue 3agay Ha
NMPHUMCHCHUC 3aKOHA OTPAXKCHUA CBCTA
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IIpenomnenue cBera. 3aKOH MPEIOMIICHUS CBETa

[TonHoe BHyTpeHHEE OTpakeHHe cBeTa. Vcnonb3oBanue
IIOJIHOT'O BHYTPCHHET'O OTPAKCHUSA B OIITUICCKHUX CBETOBOAAX

JlaboparopHuas padota "HMccrienoBanue 3aBUCIMOCTH YTiia

MMpCIOMIICHHUA CBETOBOTO Jiy4da OT yrjia NaJCHUA Ha I'PaHULIC
"

"BO3/1yX-CTEKJIO

VYpoxk-koupepenius "Mcnonp30BaHre MOJTHOTO BHYTPEHHETO
OTPaKECHHUS: CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBS3B"

JInnsel. OnTHYecKast CHja JIUH3EI
[TocTpoenue n3o0paxeHuil B TMH3aX

JlabopaTtopHnas pabota "Onpenenenne POKYCHOTO PaCCTOSTHUS U
ONTHYECKOM CHIIBI coOUparomien TuH3b1"

VYpoxk-koupepenius "OnTuyeckue TUH30BbIe TPHOOPHI"
I'ma3 kak ontuyeckasi cucteMma. 3peHue
Ypok-koudepennus "Jledexto 3penus. Kak coxpanuts 3peHue"

Paznoxxenue 6enoro ceeta B cnektp. OnbiTel HploTOHA.
CrnoxxeHue CeKTpaIbHBIX IIBETOB. Jlucnepcus cBeTa

JlaboparopHas padoTa "ONBITHI 1O Pa3oKEHUIO OEIOTO CBETA B
CHEKTpP U BOCHPHUATHUIO LIBETA MIPEIMETOB MPHU X HAOIIOACHUH
4yepe3 1BETOBbIE (PUIbTPHI"

VYpoxk-nipaktukyM "BosHOBBIE CBOMCTBA CBETA: AUCTIEPCHS,
uHTepdepeHiys u audpaxaus”

OmnbiThl Peszepdopaa u muianerapHast MoJiesib aToMa
ITocrynater bopa. Moznens aroma bopa

I/ICHYCKaHI/Ie U IOTJIOMICHUE CBETAa aTOMOM. KBanTHI.
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JIunenyaTele CIIEKTPBI

Ypok-npaktukym "HaOimoieHue ClieKTpoB UCITyCKaHuS "
PannoakTuBHOCTB U €€ BUJIBI

Crpoenue atoMHoro siapa. Hyknonnas mozens
PannoaktuBHble npeBpanienus. M30Tomnsl

Pemenue 3aau no teme: "PagnoaktuBHble peBpaieHus”
[Iepnon nomypacnana

VYpok-koHpepennus "PagnoakTuBHbIE U3TYYEHUS B IPUPO/IE,
MeIuIHe, TEXHUKE"

SAnepHble peakuuy. 3aKOHbI COXPAaHEHHUs 3aps0BOTO U
MacCOBOTO YHUCEI

DHeprus cBs3U aTOMHBIX siiep. CBsA3b MacChl U SHEPTUU

Pemenue 3agau no reme "Snepueie peakuun'

PeaKHI/II/I CHUHTC3a U ACIICHUA AOEP. HUcrounukn OQHCPIun Comnnma

" 3BE3]

Vpoxk-koHpeperuus "Snepuasa sHepretuka. JleiicTBuA
p p p p
PaAMOaKTUBHBIX U3ITy4YEHUI Ha KUBbIE OPTaHU3MBbI"

[ToaroroBka K KOHTPOJIBHOM paboTe MO TEME
"DIeKTpOMarHUTHOE T0JIe. DJIEKTPOMAarHUTHHIE BOJIHBI.
KBauroBrie aBienus"

KonTposnpHas paboTa o Teme "DeKTpoMarHuTHOE T0JIe.
DneKTpoMarHuTHbIe BOJHBL. KBaHTOBBIE siBieHUS"

[ToBTOpenue, 0606menue. JlabopatopHbie pabOTHI IO KypCy
"B3aumMoaencrBue Tea"

IToBTOpenue, o0oOeHne. Pernienne pacueTHbIX U

e e
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KaueCTBEHHBIX 3a/1a4 1o teme "TerioBele npouecco”

[ToBTOpenue, 0600mIeHNE. Pemienne pacyeTHbIX U
KadecTBeHHBIX 3a1a4 o Teme "KIIJ[ rernoBsix nBurarencii”

[ToBTOpenue, o6o0menne. Penienne pacueTHBIX U
KauecTBeHHbIX 3a1a4 1o teme "KIIJ] anekrpoycraHoBok"

[ToBTOpenue, o6o6meHne. JlabopatopHbie pabOTHI IO KypCy
"CBeToBbIe sBICHUSA"

[ToBTOpenue, o6o6meHne. PaboTa ¢ Tekctamu no Teme "3aKoHbI
COXpaHEHUs B MEXaHUKe"

[ToBTOpenue, 0606menue. PaboTa ¢ TekcTamu 1o Teme
"Konebanus u BoaHBI"

[ToBTOpenue, o606menue. Pabora ¢ TekcTamu 1Mo Teme
"CBEeTOBLIE SIBJIEHUS"

[ToBTOpenue, o606menue. Pabora ¢ TekcTamu 1o teme
"KBanToBas u sinepHas pusuka"

OBIIEE KOJIMYECTBO YACOB II10 ITPOIPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Gusuka, 7 xknacc/ Ieppiukun A.B., O611ecTBO ¢ orpaHUYeHHON
0TBETCTBEHHOCTHIO «/JPODA»; Akninonepnoe obectBo «M3narenscTBo
«ITpocseienue»

» ®dusuka, 7 knacc/ [lypsimesa H.C., Baxeesckas H.E., ObmectBo ¢
OTpaHUYEHHON OTBETCTBEHHOCTHIO «/[PODAY»; AKInoHEepHOE 00I1IECTBO
«3narenscrBo «lIpocBenienue»

» Gusuka, 8 knacc/ [leppimkun A.B., O611ecTBO ¢ OrpaHUYEHHON
OTBETCTBEHHOCTHIO «[IPODA»; AkiinonepHoe o01iecTBo «M3m1aTenbeTBO
«ITpocsemienue»

» dusuka, 8 knacc/ [lypsimesa H.C., Baxeesckas H.E., O6miectBo ¢
OTpaHUYEHHON OTBETCTBEHHOCTHIO «/[PODAY»; AKInoHEepHOE 00IIECTBO
«M3parenscTBO «lIpocBemenue»

» dusuka, 9 knacc/ [epeimkun A.B., I'yrauk E.M., O6mecTBo ¢ orpaHU4eHHON
OTBETCTBEHHOCTHIO «JIPODA»; AknmnornepHoe o01iecTBo «M3maTenbcTBO
«IIpocsemenue»

» dusuka, 9 knacc/ [lypeimesa H.C., Baxeesckas H.E., Yapyrun B.M.,
OO611ecTBO ¢ OTpaHMYCHHON OTBETCTBEHHOCTHIO «JIPODAY; AxiimonepHoe

obmectBo «M3aatenscTBO «lIpocBenieHue»



METOANYECKHUE MATEPHAJIbBI JJIS1 YUUTEJIA

Mertoauueckoe mocobdue

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

OI'C Mos mkosna






