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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE IOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€Tom deaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

Copnepxkanue mnporpaMMmbl 10 (U3MKe HampaBieHO Ha (HOpMUPOBAHUE
€CTECTBEHHO-HAYYHOU TpaMOTHOCTH OOYyYarouuxcsi M OpPraHu3alyi0 H3y4eHHUs
¢u3MKN Ha AEATETbHOCTHOM OcHOBEe. B mporpamme mo (u3HKe yYUTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOy4eHHs, a TAKKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB Ha YpOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Iporpamma no (pu3uke ycTaHaBIMBAET paclpeieieHue yueOHOro MaTepuana
1o rojam o0ydeHus (10 Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEI0BATENbHOCTh
U3YyYEHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[Iporpamma mo ¢u3uke pa3zpaboTaHa € LEIbI0 OKAa3aHUS METOAUYECKOM
MIOMOIIIH YYUTEIO B CO3/IaHUU paboUeii mporpaMmbl IO y4eOHOMY MPEIMETY.

®dusuka SBISETCA  CHUCTEMOOOPa3yloIIMM JJIsi  €CTeCTBEHHO-HAyUYHBIX
y4€OHBIX MPEIMETOB, IOCKOJIBbKY (PM3HUECKHUE 3aKOHBI JIe)KAT B OCHOBE IPOIIECCOB
U SBIICHWM, H3y4aeMbIX XHUMHEH, OHOJIOTHEH, acTpoHOMHEH U (PU3HUUIECKON
reorpaduel, BHOCHUT BKJIaJ B €CTECTBEHHO-HAyuYHYI0 KapTHHY MHpa,
NpeIoCTaBIsieT HamOoyee SCHbIe OOpa3lbl NPUMEHEHWsS HAydHOTO METOoja
MO3HaHMsI, TO €CTh CIIOCO0A MOJIyYEHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOUMT B (POPMHPOBAHUU E€CTECTBEHHO-HAYUYHOU TPaMOTHOCTH U
MHTEpeca K HayKe y 00yJaromuxcsl.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEJIojaracT OBJIQJICHHUE
CIIEYIOIMMH KOMIIETEHTHOCTSIMHU, XapaKTEePHU3YIOIUMU €CTECTBEHHO-HAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHSTH SIBJICHUS,

e OIICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHHS,

e UHTEPIPETHPOBATH  JIAHHBIE W  WCIOJB30BaTh  HAyYHBIE
JI0Ka3aTeNIbCTBA JUIs TOTY4ECHHS BHIBOJIOB.

[lenn wusyueHus ¢GU3MKA HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
ompeneneHsl B Konmenmuum npenomaBanust ydeOHOTo mpeamera «Dusuka» B
oOpaszoBaTeabHBIX oOpraHusamnusx Poccuiickoit ®exaepanuu, peau3yrONIUX
OCHOBHBIE  00111€00pa30BaTe/IbHbIE MPOTPAMMbl, YTBEPKACHHONW pElICHUEM



Komnernn Munucrepcrsa npocsemienust Poccutickoii @enepanuu (IpoTokos oT 3
nekaopst 2019 r. Ne T1IK-4BH).
Hean usyuyeHus pusuku:

npHOOpeTEeHHEe HHTEpeca M CTPEMJICHHS OOYyYaloluXcs K HaydHOMY
U3YYCHUIO TMPUPOIBI, Pa3BUTHE HX HMHTC/UICKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjabTaTa H3ydYCHHUs
OCHOB CTPOCHHMSI MaTePHH K (PyHIaMEHTAIbHBIX 3aKOHOB (DH3HUKHU;
(dbopMUpOBaHHE TPEJICTABICHHA O PO (U3MKH ISl Pa3BHTHS JAPYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHEC  MPEICTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO EeCCHOHANILHOM ACATEIBPHOCTH, CBI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHENIIeMy 00YYEHHIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3MKE HA YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a4aY:

npuoOpeTeHne 3HAaHUM O JIUCKPETHOM CTPOECHHUM  BELIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJIEKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSX;

NpUOOPETEHUE YMEHUIN OMUCHIBATH U OOBSACHITH (U3UYECKUE SBJICHUS C
MCIIOJIb30BaHUEM MMOJTYUYECHHBIX 3HAHUN;

OCBOCHHME METOJIOB PEIICHHS NPOCTEHMIIMX PAcUyE€THBIX 3aJad ¢
UCITOJIb30BAaHUEM puznyeckux MOJEIIEH, TBOPYECKUX U
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUW HAOMIOAATh MPUPOHBIE SBICHUS U BBITOJHSITH OMBITHI,
nabopaTopHble pabOTBI M JKCHEPUMEHTAIbHBIC HCCIEAOBAHHUS  C
UCIIOJIb30BaHUEM U3MEPUTEIBHBIX PUOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIell PU3NUECKOTO COAEpPKaHUs,
BKJIIOYAsi HH(POPMALIUIO O COBPEMEHHBIX AOCTHKEHUAX (U3UKHU, aHAIU3 U
KPUTUYECKOE OLICHUBaHUE MH(GOPMALIHH;

3HAKOMCTBO €O c(epamu mnpodeccHoHaTbHON JeATETHbHOCTH, CBS3aHHBIMH C
bU3UKON, U COBPEMEHHBIMH TEXHOJIOTHSIMU, OCHOBAHHBIMU Ha JOCTHIKEHUSIX
(bu3MYeCcKO HAyKH.

Conmepxanne pabodeld MPOrpaMMbl  aJaNTHPOBAHO B COOTBETCTBHH C
o0pa30BaTeIbHBIMU  MOTPEOHOCTSAMU W WHAUBUAYATBHBIMH  BO3MOXHOCTSIMH
oOyuaromierocst ¢ OB3 ¢ yueTom pekomennanuii 0oydenus aeteit ¢ OB3.

VYcBoeHne yueOHOTO MaTepualia BhI3bIBACT 3aTpyaHeHus y ydamuxcs ¢ OB3
B CBS3UM WX OCOOCHHOCTSIMHU:  OBICTpas YTOMIIIEMOCTb, HEIOCTATOYHOCTH
aOCTPaKTHOTO MBINUICHHSI, HEIOPa3BUTHE MPOCTPAHCTBEHHBIX NPEICTABICHUH,
HU3KHE 001IeydeOHbIe YMEHUS U HAaBBIKA. Y4eT ocoOeHHocTer yuamnuxcs ¢ OB3



TpeOyeT, 4TOOBl MPU U3YYCHWU HOBOTO MaTepuaia 00s3aTeIbHO MPOUCXOIUIIO
MHOTOKPAaTHOE €ro IMOBTOPEHHE, MOAPOOHOE PAaCCMOTPEHHE TEM M BOMIPOCOB,
PAcCKpBIBAIOIIMX CBSI3b MpEIMETa C JKU3HBIO, aKTyajau3alus MNEePBUYHOIO
’KU3HEHHOT0 ONbITa o0y4aromuxcs. O0eo0pazoBaTebHOE YUPEXKICHUE, YUUTEIS
NPEAMETHUKNA CaMOCTOSATEIbHO BBIOUPAIOT (QOpPMBI, CpEACTBA U  METOJbI
WHKITFO3UBHOTO OOYYEHUS U BOCIUTAHUS B COOTBETCTBHM ¢ 3aKOHOM Poccuiickoit
®enepanu «O6 obpazoBanuu B PO» u yctaBoM 00pa30BaTeIbHOTO YUPEXKICHUS.
[Ipu onpeneneHnn peaObUIUTAMOHHON COCTABIIAIONICH MHKIIO3UBHOTO O0YyUYEHUs
yuuTelb opueHTthpyercss Ha pekoMenaanuu I[IMIIK. B uHauBUIyaabHOU
TpaekTopuu oOpa3oBaHus U pa3Butus st jgered ¢ OB3 mpemycmaTpuBaercs
MJIAHUPOBAHUE PE3YJbTATOB Pa0OTHI, UCMOJIL30BAHUE MHANUBUYATBHBIX METOJIOB
oOy4eHUs U BOCIUTAHUS, BEICHUE MOHUTOPUHIA YCIICIIIHOTO OCBOCHUSI OCHOBHOM
o0pa3oBaTenbHOM MporpamMMbl  cpelHero (MOJIHOro) oOpazoBaHus. Pexum
WHKJIFO3UBHOTO OoOy4eHUS OCYILIECTBIISIETCS c Y4ETOM pexnma
00111e00pa30BaTEILHOTO YUpPEKIEHUS. YUeT ocoOeHHOoCcTel pa3Butus aeteit ¢ OB3
Ype3BbIYAHO BaXXHO JIJIs1 MOHUMAaHUs 00ILIEro mojixo/1a K paboTe ¢ HUMU Ha YPOKe
Y BHEKJIACCHOM JESTENbHOCTH.

Ha usydenue ¢usuku (6a30BbIii YpOBEHb) Ha ypOBHE OCHOBHOI'O OOIIETO
oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeNENI0), B §
KJ1acce — 68 yacoB (2 yaca B Henento), B 9 kiacce — 102 yaca (3 yaca B HefIeNi0).

[Ipennaraemeplii B mporpaMMe no (u3MKe MepedyeHb JadbopaTOpHBIX padoT U
OTIBITOB HOCUT PEKOMEHATEIIbHBINA XapaKTep, yUUTeb JeiacT BEIOOP MPOBEICHUS
7ab0opaTOpHbIX PabOT M OMBITOB C YYETOM HWHIMBUIYAIBHBIX OCOOCHHOCTEH
OOy4JaromMXcs, CIHUCKa AKCIEPUMEHTAIBHBIX 3a/IaHUi, MPEJIaraeMbIX B paMKax
OCHOBHOI'0 FOCYJJapCTBEHHOT'0 3K3aMeHa Mo (pu3uke.

[IpomexyTouHas aTTecTalys NPOBOAUTCS B (hOpME KOHTPOIBHOM pabOTHI.

COJEPXAHUE OBYUYEHUA
7 KIIACC

Paznen 1. ®usuka v €€ poJib B IO3HAHUU OKPY:KAKOIIEr0 MUPA.

®dusuka — Hayka O npupoze. SIBnenus npupoasl. dusznueckue sBICHUS:
MEXAHUYECKHUE, TEIIOBBIE, AIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

duznueckne BeaWUUHBIL. M3MmepeHue Qusnuecknx BenuuuH. DuU3NUECKHE
npubopsl. [lorpenmHocTs n3mMepeHuit. MexxayHapoHasi CUCTEMA €IMHHII.

Kak ¢usuka u jApyrve ecTecTBEHHblE HAyKHM H3y4yaloT MPUPO.Y.
EcTecTBeHHO-HAYUYHBIM METOJl TMO3HAHUS: HAOJIIOJEHHE, MOCTAHOBKA HAYYHOTO
BOMPOCA, BBIIBIKEHUE TUIIOTE3, SKCIIEPUMEHT I10 MPOBEPKE TUIIOTE3, 0ObICHEHNE
Habmogaemoro aBieHus. Onucanne GU3NIECKUX SIBJICHUN ¢ TTOMOIIbIO MOJIEIIEH.

Jlemoncmpayuu.



1. MexaHudeckue, TEIJIOBbIE, OJEKTPUYECKUE, MArHUTHbIC, CBETOBbBIC
SIBJICHUSL.

2. ®Duznueckue npubOOPHI U MPOLEAYpPa MPSIMBIX U3MEPEHUN aHAIOTOBBIM U

1UPPOBBIM MPUOOPOM.
Jlabopamopnvie pabomul u onvimaul.
1. OmpeneneHne NEHBI AeIEHUS MTKATbI U3MEPUTEIBHOTO TTpHdOpa.
2. H3mepenue paccTOsTHUN.
3. Hzmepenue oO0bEéMa )KUIKOCTH U TBEPOTO Tea.
4. OmnpeneneHue pasMepoB MaJbIX TE.
5. M3mepenue temmeparypbl MpPU TOMOIIM KUAKOCTHOTO TEpMOMETpa H
JaTyuKa TEMIIEPaTypBhl.

6. IlpoBeneHue uccienoBaHusi MO MPOBEPKE TUIMOTE3bI: JATBHOCTh MOJIETA
HIapuKa, MyImeHHOTO TOPU30HTAILHO, TeM OoJibllle, YeM OO0JIbllle BHICOTA
MyCKa.

Pazneun 2. IlepBoHayasibHbIe CBEJACHUS 0 CTPOCHUM BelllecTBa.

CtpoeHue BelIecTBa: aTOMbl M MOJIEKYJbI, HX pa3Mmepbl. OIbITHI,
JTIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEIIECTRA.

JBmkenne yactul BemiecTBa. CBSI3b CKOPOCTH JBWKEHHUS YaCTHI[ C
TemriepaTypoil. bpoyHoBckoe aBuxenue, nuddys3us. BzaumoneiicTBue uacTuil
BEILIECTBA: MMPUTSHKEHUE U OTTAIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE Ta30B, JKUAKOCTEH M TBEPIBIX
(KpuCTaITMYeCKUX) Tell. B3auMOCBsI3b MEXIy CBOMCTBAMHU BEIECTB B Pa3HBIX
arperaTHbIX COCTOSIHMSIX U MX aTOMHO-MOJIEKYJISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Jemoncmpayuu.

1. HaGnroneHnue 6poyHOBCKOTO JBUKCHHUS.

2. HaGmonenue nuddysum.

3. HaOmionenue  siBmeHui,  OOBSACHAIOMIMXCA  NPUTSIKECHUEM  WIH

OTTAJIKUBAHUEM YaCTHIl BEIIECTRA.

Jlabopamopuvie pabomel u onvimel.

1. OrmeHka JauUaMeTpa aTroMa METOJOM psiIoB  (C  UCIIOJb30BaHUEM

dboTorpadmuii).

2. OmbITH O HAOTIOACHHUIO TETJIOBOTO PACIITUPEHHUS Ta30B.

3. OnbITHI 10 OOHAPYKEHUIO JEHCTBUS CUJI MOJICKYJISIPHOTO TPUTSIKEHUS.

Paznen 3. /IBukeHue u B3auMoAeiCTBHE TeJl.

Mexannueckoe JBH)KEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHssi CKOPOCTh MPH HEPABHOMEPHOM JBUXKEHUU. Pacuér mytu u
BPEMEHU JBUKEHHSI.

SBneHue uHepuuu. 3aKOH WHEpIUHU. B3aumojeicTBUE Ten Kak NpUYMHA
U3MEHEHHUs] CKOPOCTH JBM)XKEHHs Tell. Macca Kak Mepa HMHEPTHOCTH Tea.



[InotHOoCcTh BemecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJEKYJ B E€IUHULE
00bEMa BeIecTBa.

Cuna Kak XapakTepHCTHKa B3auMoJeicTBUs Ted. Cuila ynpyrocTd M 3aKOH
['yka. MI3MepeHne cuibl ¢ MOMOLIBIO AMHAMOMETpA. SIBIIEHME TATOTEHUS U CHIIA
TshkecTr. Cuila TshKecTH Ha Jpyrux miaHerax. Bec tena. Hesecomocts. Cnoxxenune
CWJI, HAIpaBJIEHHBIX 10 OJHOM mpsMoi. PaBHozeicTByromas cwi. Cuia TpeHus.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsl. TpeHue B MpUpPOAE U TEXHUKE.

Jemoncmpayuu.

HabiroieHue MexaHn4ecKkoro JBUKEHMs Tea.
N3mepeHne CKOpOCTH NMPSMOJIUHENHOTO ABUKCHUS.
HabGnronenue siBjeHUs] UHEPLIMH.

CpaBHeHHE Macc 10 B3aUMO/JICHCTBUIO TEll.
. CnoxeHue cuj, HaMpaBJIEHHBIX 110 OJTHOM MPSIMOM.

Jlabopamopuvie pabomel u onvimol.

1. OmpenesieHHE CKOPOCTH PAaBHOMEPHOTO JABUXKEHUS (IlIapuKa B KUIKOCTH,
MOJIEJIH JIEKTPUIECKOr0 aBTOMOOMIISI M TaK Jiajee).

2. OmpeneneHue CpeHEN CKOPOCTH CKOJBKEHHS Opycka WM IIapuKka Io
HaKJIOHHOM IIOCKOCTH.
OmnpeneneHue MIOTHOCTH TBEPAOTO Tea.

4. OnbITBI, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTb pacTsbKeHUs (nedopMariuin)
MPY>KUHBI OT IPUIIOKEHHON CHUJITBI.

1
2
3
4. HabGnroneHue U3MEHEHUsI CKOPOCTHU MIPU B3aUMOJEHCTBUM TEl.
5
6

5. OmbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHUS CKOJIBXEHUS OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKUAKOCTEN U ra30B.

JaBnenue. CriocoObl yMEHBIIEHUS U YBEIUYECHMS aBiieHus. JlaBieHue rasa.
3aBUCHUMOCTh JaBJIEHHA raza oT oObéma, TemmepaTyphl. llepemaua naBneHus
TBEPABIMHU TEJIAMM, JKUIKOCTAMH M rasamu. 3akoH Ilackaia. [IHeBmaTmueckune
MalIuHbl. 3aBUCUMOCTb JABJIEHUS >KUJKOCTU OT TiyOuHbl. ['mapocraTmueckuit
napajaokc. Coobmiaroniyecs: cocysl. ['mapaBnuyeckue MeXaHUu3Mbl.

AtMocepa 3emnn u atmocdepHoe naBieHue. [IpuuuHbI CyliecTBOBaHUS
BO3ymrHOW o0o0noukn 3emiu. OmbiT Toppuuemmu. M3mepenue armochepHOTO
JaBJeHUs. 3aBUCHMOCTh aTMOC(EpHOro AaBIIEHUS OT BBHICOTHI HaJl YPOBHEM MOPAI.
[Tpubops! 17151 U13MepeHuss aTMOC(EpPHOTO TABJICHHUS.

JlelicTBre KUAKOCTU U ra3a Ha IOIPYyKEHHOE B HUX TeJIO. BrITankusaromas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoruiaBanue.

Hemoncmpayuu.

1. 3aBHUCHUMOCTB JABJICHMS Ira3a OT TEMIIEPATYpHI.

2. Ilepenaua naBieHUs KUIKOCTBIO U Fa30M.

3. CooOwaroniyecst CoCysl.

4. I'mppaBirueckuil mpecc.



5. IIposiBnenue aeicTBus aTMOCHEPHOTO TaBICHUS.

6. 3aBUCHUMOCTH BBITAJIKMBAIOIIECH CHJIBI OT 00BbEMA MOrpYyKEHHOW 4YacTH
TeJa U INIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CUJIbI BECY BBITECHEHHOW KUJKOCTH.

8. YCIOBHE IUIaBaHUs TEJN: IJIABAHUE WJIM MOTPYKEHUE TEJ B 3aBUCHUMOCTH
OT COOTHOLIEHUS IUIOTHOCTEH TeJla U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimul.

1. HccnepoBanue 3aBUCMMOCTH Beca Tela B BOJAE OT 00bEMa OTpy>KEHHOH B
KUJKOCTh YaCTH TeJa.

2. OmnpeneneHue  BHITAJIKUBAIOIICH  CHJIbL, JEHUCTBYIOIIEH Ha  TEJO,
IIOIPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHIIBI, AEMCTBYIOIIEH HA TEIO
B KUJKOCTH, OT MacChl TeJa.

4. OnbITBl, JAEMOHCTPUPYIOIIHME 3aBUCUMOCTb BBITAIKUBAIOIIECH CHIIBI,
JNEUCTBYIOLIEH Ha TEJIO B KUAKOCTH, OT OOBEMA MOTPYKEHHOW B
MKUJIKOCTh YACTH T€JA U OT MJIOTHOCTH >KUJIKOCTH.

5. KoHcTpyupoBanue apeomerpa WIM KOHCTPYMPOBAaHUE JIOAKU U
OIIpeAEIICHUE €€ IrPy30N0ABEMHOCTH.

Paszgen 5. PaGoTra 1 MOIIHOCTB. JHepPrus.

Mexanuudeckast pabota. MOUIHOCTb.

[IpocTbie MexaHU3MBI: pblyar, OJIOK, HAKJIOHHAas IUIOCKOCTh. [IpaBuiio
paBHOBecHsl ppluara. IIpumeHeHHMe TmpaBWiIa paBHOBECHsI pbluara K OJIOKY.
«3onotoe mnpaBuno» MexaHuku. KIIJ[ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexanuueckass »Heprusi. KuHeTnueckas M MOTEHIMANbHAs SHEPIHUs.
[IpeBpalieHre OTHOTO BHIA MEXAaHUYECKOW YHEPTUM B IPYTOM. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. IlpuMepsl NpOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomel u onvimel.

1. Omnpegenenue pabOThl CUIIBI TPEHUSI MPU PABHOMEPHOM JBUKEHUHU Tella

110 TOPU30HTAIBHON MOBEPXHOCTH.
2. HccrnenoBaHue yclIOBUM PaBHOBECHS pblyara.
3. Msmepenue KII/] HakIOHHOM IJIOCKOCTH.

4. V3yuyeHue 3aKOHA COXpaHEHUS MEXaHUYECKON YHEPTHH.
8 KIIACC

Pa3nea 6. TenioBbIe IBJICHUS.

OCHOBHBIE TIOJIO)KEHUSI MOJIEKYJISPHO--KHHETUYECKOH TEOpUU CTPOEHUS
BemecTsa. Macca M pa3smepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKAAIOIINE
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KMHETHYECKOW TEOPHH.



Monenu TBEPAOTO, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUW BEIECTBA.
Kpucramnnueckue u amopdusie tena. OObsiCHEHHE CBOMCTB ra3oB, KUAKOCTEH U
TBEPHBIX TEJI HA OCHOBE IIOJIOKEHUM MOJEKYISIPHO--KUHETUYECKOW TEOPUH.
CmaunBaHNE U KallWJUISIPHBIE SIBJICHUS. TEMIOBOE paCIIMPEHUE U CKATHE.

Temneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBUKEHUS
gacTull. BuyTtpennsisi sHeprusi. CrocoObl HW3MEHEHHMS BHYTPEHHEH DHEPTHUU:
Terionepeaaya U COBEpIICHUE paboTHI. Buabt TeIJIonepeaauun:
TEIUIONPOBOJHOCTh, KOHBEKIUS, U3TyUYCHHE.

KonudectBo TemnoTsl. YenbHas TEIVIOEMKOCTh BellecTBa. TeriooOMeH u
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. IlmaBnenue u
OTBEpACBAHUE KPUCTAUIMUECKUX BEHIECTB. YJelbHAs TEIJIOTa IUIABJICHUS.
[TapooOpa3zoBanue u koHjaeHcanusa. Mcnapenue. Kunenue. YaenbHasi Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpATypbl KUIIEHHS OT aTMoc(hepHOTO
JIaBJICHHSI.

BrnaxHocTts BO31yXa.

OHeprust TOIUIMBA. Y IeNIbHAS TEIJIOTa CTOPAHUS.

[TpuHiuner padotel TemnoBbix aurareneil KIIJ temmoBoro nBurarens.
TernnoBble ABUTATENN U 3aIIATA OKPYKAIOIIECH CpEbl.

3aKOH COXpAaHEHUS U MPEBPAILCHUS YHEPTUU B TETUIOBBIX MPOIIECCAX.

Jemoncmpayuu.

1. HaOmnrogeHue 6poyHOBCKOTO JBUKECHHUSI.

2. HaGmonenue nuddyzum.

3. HaOmronenue siBineHui cMauydBaHUs U KaWJUISIPHBIX SBJICHUI.

4. HaOmro/ieHue TeraoBOro pacuIupeHus Tell.

5. M3MmeHeHue naBieHUs raza Npu U3MEHEHWU O0BhEMA M HArpeBaHUU WIIU
OXJIQXKICHUU.

[IpaBuiia U3MepeHUs TEMIIEPATYPHI.

Bunbl Teronepenaum.

OxJtaXkieHue Ipyu COBEPIIEHUH pabOTHI.

HarpeBanue npu coBepiiieHUH paboThl BHEIIHUMU CUJIaMHU.

10. CpaBHEHHE TEIIIOEMKOCTEH Pa3IMUHBIX BEIIECTB.

11. HaGnronenue KureHus.

12. HaGnroieHue mocTosiHCTBA TeMITepaTyphl MPHU TJIaBJICHUH.

13. Mojienu TernaoBbIX IBUTATEIICH.

Jlabopamopuvie pabomel u onvimel.

1. OmbITHI 110 OOHAPYKEHUIO TEUCTBUS CHIJI MOJICKYJIIPHOTO TTPUTSHKCHHUS.

2. OnBbITHI 10 BRIPAIIMBAHUIO KPUCTAJLIOB IOBAPEHHOM COJIM WJIU caxapa.

3. OmpITHl TIO HAONIOACHUIO TEIUIOBOTO PACHIMPEHHS Ta30B, KUIKOCTEH H
TBEPJIBIX TEIL.

4. OmnpeneneHue NaBIeHHs BO3AyxXa B OaJJIOHE MINPUIIA.
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5. ONnbITBL, JAEMOHCTPUPYIOIINE 3aBUCHUMOCThH [aBJICHUS BO3JyXa OT €ro

00BEMa 1 HATPEBAHUS WIIH OXJIAXKICHHUS.

6. IIpoBepka rumnore3sl JMHEHHON 3aBUCUMOCTH JIJTUHBI CTOJIOMKA KUAKOCTH

B TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYpHhI.
7. HaOmionenue wu3MeHeHUs BHYTPEHHEW OSHEpPruM Tela B pe3ysbTare
Terionepeaayn U paboThl BHEIIHUX CHUJI.

8. HMccrnemoBanue SBIEHUS TEIUIOOOMEHA MPU CMENIMBAHWW XOJOTHON H

ropsiueu BOJIBI.

9. OmpeneneHue KOJMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MpH

TEIJI000MEHE C HArPEThIM METATUYECKUM LUITUHIPOM.

10. OnpeneneHne yaeabHON TEINTOEMKOCTH BEIIECTBA.

11. MccnenoBanue npolecca uCnapeHusl.

12. OnpenesieHne OTHOCUTEIIBHOM BIAXKHOCTH BO3yXa.

13. OnpenenieHue yaeabHON TEIUIOTHI UIABJICHUS JIbJA.

Pazgen 7. JiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onektpuzanus Tena. JBa pojia 3IEKTpUYECKUX 3apsAnoB. BzammopaencTBhe
3apsbKeHHBIX  Ten.  3akoH Kynmona (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsHKEHHBIX TEJ OT BETMYMHBI 3apsJI0OB U PACCTOSHUS MEXKTY TeJIaMu).

Onektpuueckoe mnojne. Hanpsok€HHOCTh a3nekTpudeckoro nods. IIpuHuun
CYNEPHO3UIIUU IEKTPUUECKUX T0JIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenn snekTpuyeckux 3apsnoB. DJIEMEHTAPHBIA DJIEKTPUUECKUAN 3apsml.
Crpoenune aroma. IIpOBOJHHMKM W JUANEKTPUKU. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsa.

DONEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS SJIEKTPHUUYECKOIO TOKA.
WM cTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSA DJIEKTPUYECKOrO0 TOKa (TEIIOBOE,
XUMHUUYECKOE, MArHUTHOE). DJIEKTPUUECKUN TOK B JKUJIKOCTSX U ra3ax.

Onektpuueckas uenb. Cuia  TokKa.  DJIEKTPUYECKOE  HAIpsKEHHUE.
ConpoTuBjieHHE MPOBOJHUKA. YACIBHOE COMPOTHUBJIICHUE BellecTBa. 3akoH Oma
o ydactka nend. llocnegoBarenbHoe W mapajuieibHOE — COCIMHEHUE
MIPOBOJIHUKOB.

PaGota u MOIIHOCTH dJIEKTpUYECKOro Toka. 3akoH JDxoyms—JIeHna.
DneKTpuYecKre IeNu U MOTPEOUTETN dICKTPUIECKO sHeprun B ObITY. KopoTkoe
3aMbIKaHHE.

[TocTosiHHBIE ~ MarHuThl.  B3auMOAEHUCTBHE  TIOCTOSSHHBIX ~ MAarHUTOB.
MaruauTtHoe nose. MarHutHoe noJie 3eMJIM U €ro 3Ha4€HUe JJIsl KU3HU Ha 3eMlie.
OneiT  Opcrega. MarauTHoe 1moje d3JeKTpudeckoro Toka. IIpumeHeHue
AJIEKTPOMArHUTOB B TEXHUKE. J[€ICTBUE MATHUTHOTO TOJIS1 HA IPOBOAHUK C TOKOM.
DNEeKTpOoJBUTaTeNlb MOCTOSTHHOTO TOKa. VICHoJIb30BaHHME 3JIEKTPOABUTATENCH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCHIOPTE.



Oneitel @apanes. SABneHue neKTpoMarHuTHOM HHAYKUuU. [IpaBuno Jlenna.
DneKTporeHepaTop. Cnoco0b1 MOJTYYEHUSI ANEKTPUUYECKOM SHEPTHUH.
DNEKTPOCTAHIINY Ha BO30OHOBIISIEMBIX HCTOYHHKAX SHEPTHH.

Jemoncmpayuu.
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25.

DJIeKTpU3aus Tell.

JIBa posia 3JIEKTPUUYECKUX 3apsS0B U B3aUMOJCUCTBUE 3aPSKEHHBIX TEI.
Y CTpOMCTBO M AEUCTBUE IIEKTPOCKOIIA.

DJIEKTpOCTaTHYECKAs UHAYKIIHS.

3aKOH COXPAHEHUSI JICKTPUUECKUX 3aPsI0B.

[IpOBOIHUKH U JUAJIECKTPUKH.

MoaenupoBaHue CUIOBBIX JIMHUW 3JIEKTPUYECKOTO TOJIA.

M cTOUYHUKH ITOCTOSHHOT'O TOKA.

JIerCTBUSI 3JIEKTPUUECKOTO TOKA.

. DIIEKTPUYECKHUI TOK B HKUJKOCTH.

. 'a3oBBI1 pasps.

. U3MepeHnune cuibl TOKa aMIepMETPOM.

. U3MepeHune 3JIeKTpUIECKOro HANPSKEHUS BOJTBTMETPOM.

. Peocrar n MmarazuH COIpOTUBIICHUH.

. BzaumoiericTBre OCTOSSHHBIX MAarHUTOB.

. MonennpoBaHre HEBO3MOXKHOCTH PA3/ICICHUS MTOJOCOB MATHUTA.
. MozenrpoBaHre€ MarHUTHBIX MOJIEHA MOCTOSIHHBIX MAarHUTOB.

. OnwIT Dpcrena.

. MarautHoe nojue Toka. DJIeKTPOMarHur.

. JIeicTBHE MarHUTHOTO TOJISI HA IPOBOJHUK C TOKOM.

. DNEKTPOJIBUTATEIb MOCTOSIHHOTO TOKA.

. UccnenoBanue ABiIEHUS IEKTPOMATHUTHOW UHAYKIIHH.

. OnbiTel @apages.

. 3aBUCUMOCTh HAmNpaBJ€HUS WHIAYKIHUOHHOTO TOKa OT YCIOBHH €ro

BO3HUKHOBEHHUS.
DIEKTPOTreHepaTOp MOCTOSIHHOTO TOKA.

Jlabopamopuvie pabomel u onvimel.

1.
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OnpiTel MO HAOMIONCHUIO DJCKTPU3ANMH TEl WHAYKIMEH U TpHU
CONPUKOCHOBEHHUH.

HccnenoBanue MAEUCTBUS DJIEKTPUUYECKOTO TIOJII HA TMPOBOAHUKUA W
JTIADJICKTPUKHU.

COopka u mpoBepKa pabOThI JIIEKTPUICCKON T MOCTOSHHOTO TOKA.
N3mepenue u peryampoBaHue CUIIbI TOKA.

N3mMepenue u perynmpoBaHUE HANPSIKEHUS.

HccnenoBanne 3aBUCUMOCTH CWJIBI TOKA, UAYLIETO 4YE€pe3 PE3UCTOpP, OT
COIIPOTHUBIICHUS PE3UCTOPA U HANIPSKEHUSI HA PE3UCTOPE.



10.
11.

12.

13.
14.
15.

16.
17.

18.
19.
20.
21.

OnbITHI, JEMOHCTPUPYIOLINE 3aBUCHUMOCTh ANEKTPUYECKOTO
CONPOTHUBJIEHUS IPOBOJHUKA OT €ro JUIMHBI, IUIONIAAW TONEPEYHOIO
CEYEHUs U MaTepuaa.

[IpoBepka mpaBwiIa CIOXKEHUS HAINPSHKEHUN MPU TOCJIEN0BATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia i CWIBL TOKA IIPU IMAPALICITBHOM COEIMHEHUHU
PE3UCTOPOB.

Omnpenenenue pabOThI AAEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MONIHOCTH  JJIEKTPUYECKOTO TOKA, BBIAEIAEMOM Ha
pe3ucrope.

HccenenoBanne 3aBUCMMOCTH CHIIBI TOKA, MAYIIETO YEpe3 JaMIIOUKy, OT
HaIpsDKECHMS Ha HEW.

Onpenenenue KIIJ] HarpeBarers.

HccnenoBanre MarHUTHOTO B3aUMOJEHUCTBUS TIOCTOSIHHBIX MAarHUTOB.
N3ydyeHne MarHuTHOTO TMOJII TOCTOSHHBIX ~ MAarHUTOB TIPU KX
O00BbEIMHEHUU U Pa3JICTICHUN.

HccenenoBanne NEMCTBUS IIEKTPUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.
OnbITEl, JEMOHCTPUPYIOLIME 3aBUCHUMOCTh CHJIBI  B3aUMOJECHCTBHS
KAaTyIIKU C TOKOM M MAarHUTa OT CHJIbI TOKAa W HalpaBJEHUS TOKa B
KaTYIILKE.

N3ydeHne nercTBUSI MArHUTHOTO IOJIS1 HA TPOBOJAHUK C TOKOM.
KoHncTpynpoBanue u n3ydeHue paboThl JJIEKTPOABUTATENS.

N3mepenue KIIJI anmekTpoaBrurareibHONM yCTaHOBKH.

OnbITEI 1O HKCCIIEIOBAHUIO SIBICHUSI AJIEKTPOMAarHUTHOW WHAYKIWU:
VCCIICNOBAHUE W3MEHEHWM 3HAYEHHWS W HAIPaBICHHUS WHIYKIHOHHOTO
TOKA.

9 KIIACC

Paznen 8. Mexanuveckue siBJIeHUsI.

Mexannueckoe nBWKeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCHUTEIIBHOCTh MEXAHMYECKOTO JBWKEHHUSA. PaBHOMEpHOE NpPSIMOJIMHEWHOE
nBrkeHrne. HepaBHOMepHOe npsMoiauHEHOe nBMKeHUe. CpeaHsass 1 MTHOBEHHAs
CKOPOCTb TeJa MPU HEPABHOMEPHOM JBUKEHHH.

VYckopenue. PaBHOoyckopeHHOe mpsiMosiiHEWHOe JBmkeHue. (CBoOoaHOE

nagenue. OnsITel ['amuies.

PaBHOMEpHOE ABMKEHHE MO OKpYKHOCTH. Ilepmon u wactora oOpalleHus.
JIunenHas u yrioBast CKOpoCTH. LIeHTpoCTpeMUTEIBHOE YCKOPEHHUE.

ITepseiit 3akoH HproTroHa. Bropoi 3akoH HeroroHa. Tperuii 3akoH HproToHa.
[IpyuHLIMN CYNIEpIIO3ULUU CHUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuila TPEHUS CKOJIbXKEHUS, CHIIa

TPCHUA ITOKOsA, APYIUC BUJAbI TPCHUA.



Cuna TsDKECTM M 3aKOH BCEMHPHOTO TSTOTEHHs. YCKOpEHHE CBOOOJHOTO
nafgeHus. Jlmwxkenue ruranetr Bokpyr Comnma. IlepBas kocMuyeckas CKOpPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue maTepuanbHON TOUku. AOCONMIOTHO TBEpIoE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPETITIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LIeHTp TsikecTH.

Nmnynbe tena. MI3MeHeHne umiyibca. Miynbe cuiibl. 3aKOH COXPaHEHUS
UMITyJbca. PeakTuBHOE ABUKEHHE.

Mexanudeckass pabora W MOUIHOCTb. PaboTa Ccuil TSKECTH, YNPYTOCTH,
TpeHusi. CBsA3b dHEpPruu U padoThl. [loTeHInanbHas YHEprus Tela, MOJHATOTO HaJl
MOBEPXHOCTHIO 3eMJn. [loTeHIIManbHas SHEPrus cxKaToi npyxkuHbl. Kunernueckas
sHeprus. Teopema 0 KMHETHYECKOW DHEPIMHU. 3aKOH COXPAHCHHS MEXaHUYECKOU
DHEPI'UH.

Jlemoncmpayuu.

1. HaOmroneHne MexaHM4eCKOro JBHKEHUS Tella OTHOCUTEIBHO Pa3HbIX TEl

OTCYETA.

2. CpaBHEHME NyTE€W W TPACKTOPUM NBWKEHHS OIHOTO M TOTO KE Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

M3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBUKECHUS.

HccenenoBanye Npu3HaKkOB PAaBHOYCKOPEHHOI'O JIBUKCHUS.

HabGnrogenue nBM>XeHMs Tela 0 OKPY>KHOCTH.

HabGnrogenne MexaHM4eCcKUX SBJICHHM, TPOUCXOASIINX B CUCTEME OTCUETA

«Tenexka» 1pu €€ pPAaBHOMEPHOM M  YCKOPEHHOM  JBHKCHHUU

OTHOCUTEJIBHO KaOMHETa (PU3UKH.

7. 3aBHCHMOCTb YCKOPEHHMs Tejla OT MAaccChl Teja W JEHCTBYIOLIEH Ha HEro
CUJIBL.
HabGnronenue paBeHCcTBa CHII IPU B3aUMOJICHCTBUH TET.
M3meHeHnue Beca Tesa pyu yCKOPEHHOM JBHKECHUH.

10. Ilepenava ummynbca npu B3auMOJIEUCTBUM TE.

11. [IpeoOpa3zoBanus SHEPTUU NPU B3aUMOACHCTBUU TEN.

12. CoxpaHEeHHUE UMITYJIbCA MPU HEYIIPYTOM B3aUMOJICHCTBUU.

13. CoxpaHeHre UMIYJIbca IPU a0CONIOTHO YIIPYTOM B3aUMOJICHCTBHUU.

14. HabmoieHne peakTMBHOTO JIBH)KEHUSI.

15. CoxpaHeHHe MEXaHUYECKOM SHEPTUU MTPU CBOOOTHOM MaJCHUH.

16. CoXxpaHEHUE MEXaHUYECKON YHEPTUM NIPU IBUKEHUHU TEJIA MO JCHCTBUEM
MPY>KUHBI.

Jlabopamopuvie pabomul u onvimaol.

1. KonctpynpoBanue TpakTa Mg pa3roHa M JAJBHEUIIETO PAaBHOMEPHOTO
JBUKEHUS [IAPUKA WIH TEJIEKKU.

2. OmpeneneHure CpeHEN CKOPOCTH CKOJBXKEHHS OpycKa WM JIBHXKCHHS
HIapyKa MO HaKJIOHHOW IUTOCKOCTH.
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3. OmnpeneneHne yCKOpPEHHUs Tejla NPU PaBHOYCKOPEHHOM JIBUKEHUU IO
HAKJIOHHOM ITIOCKOCTH.

4. WccnenoBaHue 3aBUCHMMOCTH MYTH OT BPEMEHHM MPU PABHOYCKOPEHHOM
JBI)KCHUHU 0€3 HauallbHOW CKOPOCTH.

5. IlpoBepka THMOTE3bl: €CIM MPU PABHOYCKOPEHHOM JBIKCHUH 0€3
HayaJbHOM CKOPOCTH MYTH OTHOCATCS KaK PsSJ HEUYETHBIX YHCEN, TO
COOTBETCTBYIOIIHNE MIPOMEKYTKH BPEMEHH OJIMHAKOBHI.

6. MccienoBaHue 3aBUCUMOCTH CHJIbI TPEHHS CKOJBXKEHUS OT CHIIbI
HOPMAJIbHOTO JIaBJICHUSI.

OmnpeneneHue kodpduieHTa TPEHUS CKOJIbKCHHUS.

8. OmpeneneHue KECTKOCTH NPYKUHBL.

Omnpenenenue pabOThl CUJIbI TPEHUS NMPU PABHOMEPHOM JBHXKCHUHU Teja
110 TOPU3OHTAIBHOW MOBEPXHOCTH.

10. OmpesienieHne  pabOTHl  CUJIBI  YIIPYTOCTH TMPU  TMOABEME Tpy3a ¢
MCIIOJIb30BaHUEM HETOJIBUYKHOTO U TTOJABUAKHOTO OJIOKOB.

11. I3ydyeHue 3aKkoHa COXPaHEHUSI SHEPTUH.

Paznen 9. Mexann4yeckue KoJ1e0aHMsI M BOJIHBI.

KonebarensHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUM: TIEPHO/T,
4acToTa, aMIUIUTyAa. MaremMaTuyeckuil U NpyKUHHbIM MasATHUKU. [IpeBpamieHue
SHEPIUU MPU KOJIeOATEIHHOM JIBUKEHUM.

3aryxatomue  koneOanus.  BeiHyXkaeHHble — KojeOaHus.  Pe3oHaHc.
Mexanuueckue BosiHBI. (CBoiicTBa MeXaHWYeCKuX BOJH. IIpomonbHble U
nonepeyHbie BOJHBL. J[MMHA BOJHBI M CKOPOCTh €€ PacnpoCTpaHEHUSI.
MexaHnuecKkue BOJIHBI B TBEPJOM TEJE, CEHCMUYECKUE BOJTHBI.

3Byk. I'poMKOCTh 3Byka U BbicoTa TOHa. OTpaxeHue 3Byka. MH(ppa3Byk u
yJIbTPa3BYK.

Jemoncmpayuu.

1. HaOmromenue koyieO0aHWi T 104 HEUCTBUEM CHJIIBI TSKECTA W CHIIBI
YIOPYTOCTH.

Hab6mronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HaOmronenne BeIHYKICHHBIX KOJIEOAHUM U pe30HaHca.

Pacnpoctpanenue npo10JibHBIX U MOMEPEYHBIX BOJIH (Ha MOJEIH).

Hab6nronenune 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTHYECKHUI PE30OHAHC.

Jlabopamopuvie pabomel u onvimel.

1. OmpeneneHne dYacTOThl M Tepuoja KOJeOaHM MaTeMaTHU4ecKOoro
MasiTHUKA.

2. Ompenenenrie 4acTOThl U IEPHOJIa KOeOaHUi MPY>KUHHOTO MAasSTHHUKA.

3. HccnenoBanue 3aBUCUMOCTH MEpHOJIa KOJIeOaHUM MOJBEIICHHOTO K HUTH
rpy3a OT JJIUHbI HUTH.
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4. VccnemoBaHue 3aBUCHMOCTH MEPHOIA KOIeOaHUN MPY>KHHHOTO MasiTHUKA
OT MaccChl Ipy3a.

5. [IpoBepka He3aBHUCHUMOCTH TepHoOJia KoieOaHWil Tpy3a, MOJBEIICHHOTO K
HUTH, OT MAcChl Ipy3a.

6. OmbIThI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb Mepuoja  KojeOaHwuii
MPYKMHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTHU MPYKUHBI.

7. W3mepenue yckopeHus cBOOOHOTO MaeHUS.

Pazgea 10. DneKTpoOMarHuTHoe MoJjie M 3JIeKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHuTHOE  TOJIE.  OJJEKTpOMarHuTHele  BoOJHBL.  CBOWMCTBa
ANEKTPOMArHuTHbIX BOdH. [llkana siekTpoMarHWTHBIX BOJH. Mcmonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.

OneKkTpoMarauTHas npupona csera. CKOpocTh cBeTa. BoJIHOBBIE CBOMCTBA
CBETA.

Jlemoncmpayuu.

1. CBOWCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopuwie pabomul u onvimol.

1. W3yuenue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOHIBHOTO

TenedoHa.

Paznen 11. CBeToBble sIBJICHUS.

JlyueBass  mogmenr  cBera.  Hcrounumkm — cBera.  [IpsmosmmHenHOe
pacrnipoctpanenue cBera. 3atMenusi Connna u JIlynsl. Otpaxenue ceera. [lnockoe
3epKajo. 3aKOH OTPAXKEHHUS CBETA.

[Ipenomnenue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
oTpaxkeHHe cBeTa. lcmonb3oBaHUME TOJHOTO BHYTPEHHETO OTpPaKEHHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xom oayueir B JsmH3e. Onruueckas cucrema ¢oToanmapara,
MHUKpOCKONIa M Tejeckona. ['ma3 kak onrTuhyeckas cucTteMa. bIuM3opykocTh U
JaJbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crekTp. Omnbitel HptoToHa. CroxkeHue
CIIEKTPAJIbHBIX IIBETOB. J{ucnepcus cBeTa.

Hemoncmpayuu.

[IpssmonuHeHOE pacpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[TonyueHnne n300pakeHUM B MJIOCKOM, BOTHYTOM M BBITTYKJIOM 3€pKajax.
[IpenomiieHue cBera.

OnTuyecKkuil CBETOBO/I.

Xon mydeil B cobuparomieil JnH3e.

XoJ JIyder B paCCEUBAIOIIEH JIMH3E.

[Tonyuenune n300paxeHuit ¢ TOMOUIBIO JIMH3.

[Tpunuun aeictBus GoroanmapaTa, MUKPOCKOIA U TEJIECKOIIA.
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10. Mopmens rnasa.

11. Pa3noxenue 6e50oro cBera B CIEKTP.

12. [lomy4yeHue 6e0ro cBeTa NpH CI0KEHUH CBETA Pa3HBIX I[BETOB.

Jlabopamopnvie pabomul u onvimaul.

1. HccnenoBaHue 3aBUCMMOCTH YIJla OTPaXEHUsI CBETOBOrO Jyda OT yria

naJeHUsl.

2. M3yuyeHue xapakTEepUCTHK U300paKE€HUs MPEAMETA B TUIOCKOM 3€pKaJe.

3. HccnepoBaHue 3aBUCHMOCTH YIUIA MPEJTOMIIEHUS CBETOBOTO Jiy4ya OT yTJia

MaJICHUS HA TPAHUIIE «BO3LyX—CTEKIIOM.

4. TlonmyueHue M300paKeHUM C TOMOIIbIO COOMPAIOIIEH JIMH3BI.
Omnpenenenue HOKYCHOTO pacCTOSTHUSA U ONTUYECKON CUIIBI COOMparolen
JIMH3BI.

6. ONBITHI IO PA3JI0KEHUIO OEJI0r0 CBETA B CHEKTP.

7. ONbITHI IO BOCHPUSATHIO IIBETA MPEAMETOB IPHU WX HAOIIONCHUH 4Yepes3
L[BETOBbIE (DUIIBTPBI.

Paznen 12. KBaHnTOBbBIE SIBJICHUS.

OmneiTel Pe3epdpopna m mianerapHas Mozenb atoma. Monens aroma bopa.
HcnyckaHue U noroiieHne cBera aroMoM. KBaHThl. JIMHeiuaThie CIEKTPHI.

PanuoaktuBHOCTh. AJb(a-, 6eTa- U ramma-usinydenus. CTpoeHre aTOMHOTO
anpa. Hyxionnas wmopens artomHoro snpa. HW3oromsl. PaanoaxTrBHBIE
npespaiuenus. [lepuoa noixypacnaga aTOMHBIX sIIEp.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJIOBOTO M MACCOBOIO YHCEIL
OHeprus cBsi3M aTOMHBIX sanaep. CBs3bp Macchl W dHEpPruM. Peaknuu cuHTE3a U
nenenus saep. crounnku s3ueprun CosHIa U 3BE3NI.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX W3JIyYEHUH HA >KUBBIE
OpraHU3MBbl.

Jemoncmpayuu.

1. CHekTpsbl U3TYyYEHHUS U TOTJIOMICHUSI.

2. CnekTpsl pa3IMYHBIX T'a30B.

3. CnekTtp Bogopoa.

4. HabGmroneHue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOMUX U3TyUYEHUN.

6. Perucrtpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U MPOTYKTOB.

Jlabopamopuvie pabomel u onvimel.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIIEKTPOB U3ITyUEHHUS.

2. HccnenoBanue TpPEKOB: M3MEPEHUE DHEPIUHM YaCTULBI IO TOPMO3HOMY

nytH (1o dpoTorpadusim).

3. M3mepenue pagnoakTuBHOTO (POHA.

IHoBTOpPHUTEIHLHO-00001IAIOIIIUI MOIYJIb.

[ToBTOpUTENHEHO--00001IAIOIIUN MOAY/H IPEIHA3HAYEH JIJIsl CUCTEMAaTHU3al|H
u  0000mEeHWS TPEIMETHOTO  COACPKAHWA W OMNbITa  JICSITEIBHOCTH,



MPUOOPETEHHOTO TIPU M3YUYCHUH BCETO Kypca (PM3HMKH, a TAKXKE IS TOJATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMEHy MO (usuke g oO0ydaronmxcs,
BBIOPABIINX ATOT yUEOHBIN MPEIMET.

[Ipy “3ydeHUN JAHHOTO MOJIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NeSATEIbHOCTH, HA OCHOBE KOTOPBIX 00€CIIeUMBAECTCS JOCTHXKEHUE MPEAMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pE3yJbTaTOB  oOydeHus, (GOpMHUpYETCsS
€CTECTBEHHOHAY4YHass IPAMOTHOCTh: OCBOCHHME HAYYHBIX METOJOB HCCIIEIOBAHUSA
SBJICHUM TPUPOABl M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHATH (pu3myeckue
ABJICHUS, TPUMEHSS T[OJy4YEHHBbIE 3HAHMS, peElaTh 3aJa4yd, B TOM YHCIIE
KA4E€CTBEHHBIC U SKCIIEPUMEHTAJIbHBIC.

[IpuHIMNIMATBHO ACSATEIBHOCTHBIM XapaKTep JaHHOTO pas3jielia pealn3yeTcs
32 Ccu€T TOro, 4YTo OOYy4YaroUIMecs BBIMOJHAIOT 3aJlaHus, B KOTOPBIX UM
IpeJIaraeTes:

HAa OCHOBE TIOJIYYCHHBIX 3HAHUM pacro3HaBaTh M HAY4YHO OOBICHSTH
(dbuznyecKkue SBJICHUS B OKPYKAIOLIEH MPUPOJIC U MIOBCEAHEBHON KU3HU;

WCIIOJIb30BaTh HAyUYHbIC METOAbI UCCIEAOBAHUS (PU3UUECKUX SIBJICHUN, B TOM
YHUCIIE I MPOBEPKHU TMIOTE3 U MOJIYYECHUSI TEOPETHUECKUX BBIBOJIOB;

OOBSCHATh HAy4YHbIE OCHOBBI HaMOOJIE€ BAXHBIX JOCTHXKEHUH COBPEMEHHBIX
TEXHOJIOTUH, HAIIPUMED, IPAKTUYECKOTO UCIIOIB30BaHNS PA3IMYHbIX UCTOYHUKOB
SHEPTrUM HAa OCHOBE 3aKOHA MPEBPALICHUS U COXPAHECHUSI BCEX M3BECTHBIX BHUJIOB
SHEPTHUH.

IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIETI'O OBPA3OBAHU A

N3ydenne ¢Gu3UKH Ha YPOBHE OCHOBHOTI'O OOIIEro oOpa3oBaHUs HAIPABICHO

Ha JOCTHXKEHHE JIMYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX

pE3yJbTATOB.

B pesynbraTe uzydeHus Gu3NKu Ha ypOBHE OCHOBHOI'O OOIIer0 00pa3oBaHUs

y oOyuarorierocst 6ynyT copMupoBaHbl CICAYIONINE JTUYHOCTHBIE PE3yJIbTaThl B

YacTH:

e 1) naTpMOTHYECKOT0 BOCIIUTAHUSA:

e — NPOSIBJICHHE MHTEPECa K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHMCKON
(du3nyuecKoil HayKu;

e — IIEHHOCTHOE OTHOIICHHE K TIOCTHKEHUSM POCCUICKUX YUEHBIX--(DU3HUKOB;

e 2) rpa:kKIaHCKOIo0 M 1YXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

e — FOTOBHOCTH K aKTHBHOMY YYaCTHUIO B OOCYXKJIEHUU OOIIECTBEHHO 3HAYMMBIX
M OTUYECKHX TpOoOJIeM, CBS3aHHBIX C TPAKTUYCCKUM TPUMEHEHHUEM
JOCTUKEHUH (PU3HUKY;

e — OCO3HAHHE BAXXHOCTU MOPATbHO--3TUYECKUX MPHUHIUIIOB B JESATEIBHOCTH
YYEHOTO;



3) 3cTeTH4eCKOro BOCIIUTAHMS:

— BOCIIPHUSITUE ICTETHUECKUX KadyecTB (PU3MUECKOW HayKu: €€ rapMOHUYHOTO
IOCTPOEHHUSI, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHMS:

— OCO3HaHUE IEHHOCTH (U3MYECKOW HAayKd KaK MOIIHOTO HHCTPYMEHTa
II03HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTHH, BAXKHEHMIIEH COCTABIIAIOLIEH
KYJbTYPBIL;

— pa3BUTHE HAy4HOH II0003HATENBFHOCTH, MHTEpPECa K MCCIEeI0BATEIbCKON
NEeSATENbHOCTH;

S5) ¢opmupoBaHusi  KYJBTYPbl 310POBbSI W  3MOLHMOHAJIBHOIO
0J1aronoJIy4us:

— OCO3HaHHWE IIEHHOCTH O0€e30MacHoro oOpa3a JKU3HU B COBPEMEHHOM
TEXHOJIOTHYECKOM MHpPE, BAXXHOCTU TNPaBWII OE30IaCHOTO IOBEJIECHUA Ha
TPaHCIIOPTE, HA JOPOrax, C ANEKTPUUYECKUM M TEIUIOBBIM O0OOpPYIOBAHHEM B
JOMAIIHUX YCIJIOBHSIX;

— c(hopMupOBaHHOCTh HaBbIKa pe(IeKCUH, MPU3HAHUE CBOEr0 NpaBa Ha
OIIMOKY M TAaKOI'0 e MpaBa y APYyroro 4ejJoBeKa;

6) Tpy10BOI0 BOCTIMTAHMS:

— AKTHBHOE y4YacTHE€ B PEIICHHHM MPAKTUYECKHX 3a1ad (B paMKaX CEMbH,
oOpa3oBaTeNbHOM  OpraHM3allMd, TOpojJia, Kpas) TEXHOJOTUYECKOW U
COLIMAJIBHOM HAIpaBlI€HHOCTH, TPEOYIOIMX B TOM YHCIE U (PU3UUECKUX
3HAHUM;

— MHTEPEC K MPAKTUYECKOMY M3YyUYEHHIO MPOo(decchii, CBSI3aHHBIX ¢ (DU3UKOM;

7) IKOJOrH4eCKOro BOCIIMTAHUSA:

— OpHUEHTAllUi Ha TPUMEHEHHE (PU3NYECKUX 3HAHWUW /IS PEIICHUs 3aaad B
00JIaCTH OKpY’KAIOIIeH Cpenpbl, TUIAaHUPOBAHMUSI TIOCTYIIKOB W OIEHKH UX
BO3MOXHBIX ITOCJICICTBUU JIJIs1 OKPY’KAIOLIEN CPEBI;

— OCO3HaHHE TIJI00aJbHOIO XapakTepa HKOJIOIMUYECKHUX MpobsieM U MyTel ux
peLieHus;

8) aganTanum K M3MEHSAIIUMCH YCJIOBHAM COUMAJILHON W NPHUPOJTHOM
cpeabl:

— TMOTPEOHOCTH BO B3aWMOJCHCTBUU TIPU BBHITIOJHEHWU WCCIEAOBAaHUN U
MPOEKTOB (DU3UYECKON HAIMPaABICHHOCTH, OTKPHITOCTH OIBITY W 3HAHUSIM
IPYTUX;

— TIOBBIIIEHUE YPOBHSA CBOEH KOMIETEHTHOCTH YE€pe3 IPAKTHYECKYIO
NEeSATENbHOCTD;

— OTPeOHOCTH B (POPMUPOBAHUM HOBBIX 3HAHUM, B TOM 4Kclie (POPMYIUPOBAThH
UJeH, MOHATHUSA, TUTIOTE3bI O PU3HUECKUX 00BEKTAX U SABJICHUSIX;

— 0CO3HaHHEe NePUITMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1aCTH
duzukuy;



e — IUIAHUPOBAHUE CBOETO pPA3BUTHUS B MNPHUOOPETEHUM HOBBIX (HHU3UYECKUX
3HAHUIM;

e — CTPCMIJICHUC aHAJIM3NPOBATH U BLISABIIATHL B3aMMOCBA3U IIPHUPOEL, O6IH€CTBa )51

O9KOHOMHMKH, B TOM 4YUCJIC C UCIIOJIB30BaHHUCM (l)I/ISI/I‘IGCKI/IX 3HaHHﬁ;

e — OIICHKa CBOMX JEUCTBUU C y4€TOM BIHMSHHMS Ha OKPYXKAIOIIYIO Cpeny,
BO3MOXHBIX TJI0OQIBHBIX MOCIEACTBUMH.

METANIPEAMETHBIE PE3YJIBTATBI

B pesymbraTe OCBOSHHS TpOTpaMMbl MO (PHU3UKE HA YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaromierocs: Oyayt chopMUpoBaHbl MeTapeAMeTHbIe
pe3yJIbTaThl, BKIFOYAIOIINE TI03HABATEILHBIC YHUBEPCATbHBIC YICOHbBIE CHCTBUS,
KOMMYHUKATHUBHBIE  yHHBEpCAJIbHbIC  Y4eOHBIC  JICUCTBUS,  PETYJISITUBHbBIC
YHUBEpCaIbHbIC YUeOHbIC TICUCTBUS.

ITo3naBaTebHBIE YHUBEpPCAJIbHBIC yqeﬁﬂble IlCﬁCTBPISI

ba3oBble Jilornueckue 1eMCTBUA:

BBEISIBIIATD W XapaKTEPU30BaTh CYIIECTBCHHBIC NPH3HAKH OOBEKTOB
(s1BICHUIN);

yCTaHaBJIMBATh CYIIECTBEHHBIA MPHU3HAK KJIAaCCU(PUKALIUU, OCHOBAHMS JIJIS
000011IeHNs U CPAaBHEHUS,

BBISIBIIATH 3aKOHOMEPHOCTH W TMTPOTUBOPEYHS B pacCMaTpPUBaEeMbIX (pakTax,
JAHHBIX U HAOJTFOICHUSIX, OTHOCSIINXCS K (PU3NYECKUM SIBIICHHSIM;
BBISIBIIATh MPUYMHHO--CJICICTBEHHBIC CBSI3W TPU HM3YyUYCHUU (PU3NUECKUX
SIBJICHUM U TIPOIIECCOB, JEJaTh BBIBOJIBI C MCTOIB30BAHUEM JICTyKTUBHBIX
U WHIYKTUBHBIX YMO3aKIIFOUCHHUH, BBIIBUTATh THIIOTE3Bl O B3aUMOCBS3SIX
(bU3UYECKUX BEJIMYNH;

CaMOCTOATENILHO BBIOMPATH CIOCOO pelieHus Y4eOHOU (U3HYeCKOM
3alayu (CpaBHEHHWE HECKOJIBKMX BapUAHTOB PEIICHUS, BHIOOp Hambosee
MOJXOJISIIIETO ¢ YIETOM CaMOCTOSITEIIBHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBbIe ucciaenoBarejbCKHe 1eHCTBUA.

WCITOJI30BATh BOIPOCHI KaK MCCIICOBATEIIbCKUI HHCTPYMEHT TTO3HAHHS,
MPOBOJIUTH 10 CAMOCTOSITEIHHO COCTABIIEHHOMY TUTAHY OIIBIT, HECIOXKHBIH
bU3MYeCKuil IKCIIEPUMEHT, HEOOJBIOE HCCIASAOBaHUE (PU3UUECKOTO
SIBJICHHS,

OIICHMBaTh HAa TPUMEHUMOCTh H JOCTOBEPHOCTh HH(OpMAIIHIO,
TIOJIYYCHHYIO B XOJIC MCCIICIOBAHUS MJIH SKCIICPUMCHTA,;

CaMOCTOATEILHO (POPMYIUPOBATH OOOOIIEHUS U BBIBOJIBI IO Pe3yJbTaTaM
MIPOBENEHHOTO HAOIIOJCHUS, OTIBITA, HCCIICIOBAHUS;



IPOrHO3UPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PUIUUECKHUX
MPOIIECCOB, @ TAK)KE BBIIBUTaTh MPEINONO0KEHUS 00 UX PAa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTAaX.

Pa6ora ¢ undpopmanmeii:

IPUMEHATH Pa3jIMYHbIE METOMAbl, MHCTPYMEHTBI U 3aIpOChl IIPU MOUCKE U
orOope MH(POPMALMHM WIA JaHHBIX C YYETOM MPEMIOKEHHOW Y4eOHOU
bu3ngecKoi 3a1a4u;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHPOPMAIUIO
Pa3IMYHBIX BUJOB U (POPM IIPEICTABICHMUS,;

CaMOCTOSITEJIbHO ~ BbIOMpaTh ONTUMAJBHYIO (OpMY MpEACTaBICHUS
uHpOpMalMM W WUIIOCTPUPOBATh pelIaeMble 3aJa4d  HECIIOKHBIMH
cXeMaMmu, lrarpaMmmMmamu, HHOU rpa@uKoi 1 MX KOMOMHALMSAMH.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

B XOJIe OOCYXJEHUSI Y4eOHOro Marepuayia, pe3yJbTaToOB J1a00paTOPHBIX
paboT ¥ MPOEKTOB 3a7aBaTh BOMPOCHI MO CYIIECTBY 0OCYK1a€MOM TEMBbI U
BBICKA3bIBaTh WJICH, HAIICJICHHBIC HA PEILICHHUE 3a/laud U MOJJIepKaHue
01aroxenaTeaIbHOCTH OOIICHUS;

COMNOCTABJISATh CBOM CYXIEHUS C CYXICHUAMH JPYTUX YYaCTHUKOB
Juasnora, OOHapyXKUBATh Pa3IMYUE U CXOJCTBO MO3UITUH;

BBIpaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMUChbMEHHBIX TEKCTAX;
MyOJIMYHO MPEICTABIATh PE3yJIbTaThl BBIOJHEHHOTO (PU3MUECKOTO OIbITa
(9KCTIepUMEHTA, UCCIICIOBAHUS, TIPOEKTA);

MOHMMAaThb W  MCHOJb30BaTh  MPEUMYLIECTBA  KOMAHIHOM U
WHIUBUIYyaIbHOW paboThl TMpU PEIICHUH KOHKPETHOH (u3nyeckomn
npoOJIEMBI;

MPUHUMATH 1IEJIM COBMECTHOM NEATeIbHOCTH, OPTaHU30BbIBAThH JEUCTBUS
no e€¢ OCTIKCHHIO: paclpeleisTh PO, OOCYXKIaTh MPOLECCHl |
pe3yJbTaThl COBMECTHOM paboThI, 000011aTh MHEHHSI HECKOJBKUX JIFOICH;
BBITIOJTHSATH CBOIO YacTh pabOThI, IOCTUTasi KAYECTBEHHOTO pe3yJibTaTa 1o
CBOEMY HAalpPaBJICHUI0O U KOOPJUHUPYS CBOU JIEUCTBUA C JIPYTUMHU
YJIeHaMU KOMaH/Ibl;

OIICHMBATh KAa4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENFHO C(OPMYITMPOBAHHBIM YUYACTHUKAMH B3aHMOICHCTBHUSI.

PerynsiTuBHBIC YHHBeEpCaJbHbIe y4eOHbIe 1eHCTBUS

Camoopranusanus:

BBISIBJISATH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYalMSIX, TPEOYIOIIUX
JUIS pelieHns (GU3nIecKux 3HaHUi;



OPUEHTUPOBATbCS B  PA3NIMYHBIX MOAXOAAX MPHUHATUS  PELICHUN
(MHIMBUAYaTbHOE, NPHUHITHE PELICHWs B TPYyIIE, NMPUHATHE PELICHUN
rpyIIoN);

CaMOCTOSITEJIEHO COCTaBJIATh AJITOPUTM PelieHUs] (PU3NUECKOM 3aauu WIn
IUTAHAa MCCIIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMEHTUPOBATh NIPEIJIaraéMble BAPUAHThI pEICHUM;
Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJ’Ib, SMOIUOHAJIbHbIN HHTELJIEKT:

JaBaTh aJICKBaTHYIO OLICHKY CUTyalluy U Ipejiararh IjiaH €€ U3MEHEHNS],
OOBSICHATh NPUYUHBI  JOCTHKEHUS  (HEJOCTHKEHHS) Ppe3ysbTaToB
NEeSATEIbHOCTH, JaBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B AESITEIBHOCTh (B TOM YHCIE B XOJ BBIIOJHEHHUS
($uU3NYECKOTO UCCIECOBaHMSI WJIM IMPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCS CUTYallUld, YCTAHOBJEHHBIX OLIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATH COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSAM;

CTaBUTb ce0s1 Ha MECTO JIPYroro 4ejloBeKa B XOJAE CIIOpa WM JTUCKYCCUU
Ha Hay4YHYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY JPYIrOro;
IpU3HaBaTh CBOE MPaBO Ha OIIMOKY NpU pelIeHUH (PU3NUECKUX 3a/1ay WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYIrOTO.

INPEAMETHBIE PE3YJIBTATBI

K xonIty 00ydeHus B 7 KJacce MpeaMETHBIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKUE W  XUMHUYECKHE  SBJICHUS,
HaOJII0JICHUE, DKCIEPUMEHT, MOJEib, TUIOTE3a, CAUHUIBI (PU3HMUYECKUX
BEJIMUMH, aTOM, MOJIEKYJia, arperaTHble COCTOSIHUSI BellecTBa (TBEpAOE,
KUJKOE, Ta3000pa3HOE), MEXaHMYECKOE JIBHKEHUE (paBHOMEPHOE,
HEPAaBHOMEPHOE, TMPAMOJIMHEITHOE), TPACKTOPUs, PaBHOJACHUCTBYIOIIAs
cuJa, nedopmans (ympyras, MJacTuyecKas), HEBECOMOCTb,
COOOIIAOIINECS COCY/IbL;

paznuuarh sBieHus (AudQysus, TENIOBOE JBUKEHHUE YaCTUI] BEIIECTBA,
PaBHOMEpPHOE  JBWKECHHE, HEPABHOMEPHOE  JIBUKEHUE, HWHEpLUs,
B3aUMO/JICHCTBUE TEJ, PABHOBECHUE TBEPJBIX TEN C 3aKPEIUVIEHHON OCHIO
BpallieHus, Tepenada JaBiCHUS TBEPABIMU TeJIaMH, >KUIKOCTAMH H
razamy, arMochepHoe JaBJICHWE, IUIaBaHWE TeJ, MpPEeBpalicHus
MEXaHUYECKON SHEPruu) MO OMHCAHUIO WX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIHNX JaHHOE (PU3NUECKOE SBIICHNUE;
pacmo3HaBaTh TPOSBICHHE W3YYCHHBIX (PU3MUYECKUX SBICHUN B
OKpYXalollleM MHpEe, B TOM uucie (U3NYECKUE SIBICHUS B MPUPOJIE:



OPUMEPBI JBUKEHHUS C PA3IMYHBIMH CKOPOCTSIMU B KMBOM M HEXUBOU
IIPUPOJIE, NEUCTBHE CHUJIbl TPEHUS B IPUPONE U TEXHUKE, BIIHMSHUE
aTMoc(epHOro JaBJICHUS Ha >KUBOM OpraHH3M, IUIaBaHHUE PBIO, pbluard B
TEJe YeJIOBEKA, IIPU ITOM IEPEBOAUTH MIPAKTUUECKYIO 3a7]auy B yU4eOHYIO,
BBIJIEJISITH CYIIIECTBEHHBIE CBOWCTBA (IPU3HAKHN) (PU3NUECKUX SIBICHU;
ONKCHIBATh U3YyYEHHBIE CBOMCTBA TEN U (PU3NYECKUE SBJICHHS, HUCIOIb3YS
¢usznyeckue BeTMYMUHBI (Macca, 00BEM, IUIOTHOCTH BEIECTBA, BpPEM,
IIyTh, CKOPOCTb, CPEIHSS CKOPOCTh, CUJla YNPYTOCTH, CHJIA TSKECTHU, BEC
Tena, CWia TPEeHWs, JaBieHHe (TBEPIOTO Tena, JKUIKOCTH, Trasa),
BBITAJIKMBAIOIIAsl CUJIa, MEXaHUYECKas pa0doTa, MOIIHOCTb, IUIEYO CHJIBL,
MOMEHT CHJIbl, KO3(Q(UIMEHT TMOJE3HOr0 JEHCTBUA MEXaHU3MOB,
KMHETHYECKas M TNOTEHLMAJIbHAS SHEPrus), MpPU ONHUCAHUHM NPABUIBHO
TPAKTOBAaThb  (PU3MYECKUII  CMBICI  HUCHOJB3YEMBIX  BEJIMYMH, UX
0003HAUYEHUA U EIUHUIBI (U3NYECKUX BEIMYMH, HAXOIUTH (POPMYJIBL,
CBS3BIBAIOLIUE JAHHYIO (PU3NYECKYIO BEIMYHMHY C JAPYTMMH BEJIMYHHAMM,
CTPOUTH I'papyiKM U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;
XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBICHUS M IPOLECCHI,
UCIIOJIB3Ys MpaBUJIa CIOKEHUsI CUJl (BIOJb OJHOM IpsiMOi), 3akoH ['yka,
3akoH [lackains, 3akoH Apxumena, MpaBUJIO paBHOBeCHs pbluara (0J10Ka),
«30JI0TO€ TIPABWJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXAHUYECKOU
OHEPruv, NpPU HTOM JaBaTh CJIOBECHYIO (DOPMYIUMPOBKY 3aKOHa H
3aIIMChIBATh €70 MATEMATUYECKOE BBIPAKEHUE,

OOBSCHATH (PU3UUECKUE SIBICHHUS, POLIECCHI U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyallUl NPAKTUKO-OPUEHTHUPOBAHHOIO Xapakrepa:
BBISIBJISITh TIPUYMHHO--CIICACTBEHHBIE CBS3H, CTPOUTh OOBACHEHHE u3 1-2
JIOTUYECKUX I1aroB ¢ OMOpoil Ha 1—2 M3y4YeHHBIX CBOMCTBA (PU3UYECKHUX
SIBJIEHUH, PU3NUECKUX 3aKOHA WJIK 3aKOHOMEPHOCTH;

pemiateh pacu€THblE 3amadyd B |—2 JEHCTBHS, MCHOJB3Yys 3aKOHBI U
dbopmyIibl, CBSA3BIBAIOIINE (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHAJIN3a
YCIJIOBHS 33/1a4 3alHChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEMYMHBI B (DOPMYJIBI U MPOBOJUTH PACUYETHI, HAXOAUTh CIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE JJIs PEIICHUs 3a/1ad, OLEHUBATh PEaTUCTUYHOCTD
NOJy4eHHOM (PU3NUECKON BEIUUMHBI,

pacno3HaBaTh MpoOOJIEMbl, KOTOPbIE MOKHO pEUIUTh NpPH MOMOUIU
(bu3MYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIIETSATH TPOBEPSIEMOE
NpeanosjoxkeHue  (TUmoresy),  pas3inyaTb W UHTEPIPETUPOBATH
MOJyYEHHBI pe3ynbTaT, HAXOJUTh OIIMOKKM B XOJ€ OIbITa, JeNaTh
BBIBO/JIBI I10 €70 pe3yJIbTaTaM;

OPOBOANUTH OMNBITHl MO HAOMIOACHUIO (U3MYECKUX SIBICHUH WU
duznyeckux CBOMCTB Te: (dopMynupoBaTh IIPOBEpsIEMbIE



IPEIOJIOKEHUs, COOMPATh YCTAHOBKY U3 MPENJIOKEHHOTO 000PYA0BaHMUS,
3aIlKChIBaTh XOJ1 ONbITa U (POPMYIHPOBATH BHIBOIBL;

BBITMIOJHATh MPSMbIE HM3MEPEHHUs PACCTOSHUS, BPEMEHH, MAacChl Telna,
o0béMa, CHUJIBI M TEMIEpaTypbl C HCHOJIb30BAHUEM aHAJIOTOBBIX U
U@POBBIX MPUOOPOB, 3aAMUCHIBATH IIOKAa3aHUSA MPUOOPOB C YUETOM
3aJIaHHOM a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHNUN;

IPOBOJUTH HCCIEIOBAHUE 3aBUCUMOCTH OJHOW (PU3HUYECKOW BEIMYUHBI OT
JIPYrol C HCIOJIb30BAHUEM TMPAMBIX H3MEPEHUM (3aBUCUMOCTU MYTH
PAaBHOMEPHO JABHXKYILErOCs Tela OT BPEMEHU [IBWXKCHMSI Teja, CHJIbI
TPEHUS CKOJIBKEHHS OT Beca Tejla, KadyecTBa 00pabOTKHM MOBEPXHOCTEH Tel
¥ HE3aBHCHUMOCTH CHJIBI TPEHUS OT IIOMIAJAN COTPUKOCHOBEHUS TEIl, CHUITBI
YIOPYTrOCTH OT YAJUHEHUS MPY>KUHBI, BBHITAIKUBAIOIIEH CHIIBI OT 00bEéMa
HNOrpyXEHHON YacTu Tejla U OT MJIOTHOCTH JKUJKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTH T€Ja, OT INIyOMHBI, HA KOTOPYIO OTPYKEHO TEJIO, YCIOBUM
TUTABaHMSI TEJ, YCIOBHMI pAaBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAHUM  Y4€OHOTO HCCIEAOBaHWA, COOMpaTh YCTaHOBKY U
BBITIOJHATh M3MEpPEHUs, CJlenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJIYYEHHOW 3aBUCUMOCTH (DU3MUECKUX BEJIUYMH B BUJC
IpEUIOKEHHBIX TaOnull U TpaduKOB, AENaTh BBIBOJBI M0 pe3ysbTaTaM
UCCIICJIOBAHMS,

NPOBOANTH KOCBEHHBIE H3MEpeHHs] (PU3MYECKHX BEIUYUH (TJIOTHOCTD
BEIIECTBA JKUAKOCTU U TBEPAOrO Teja, CUJIa TPEHUSI CKOJIBXKEHUS,
JaBJI€HUE  BO3/AyXa, BbITAIKUBAIOLIAs CWJIa, JICHCTBYyIOIIas Ha
NOTPY>KEHHOE B JKUIKOCTH TeNO, KOAD(PUIIMEHT IMOJE3HOTO eHCTBUS
IPOCTBIX MEXaHU3MOB), CIEeAysd NPEIIOKEHHOW WHCTPYKIUU: TIpU
BBITIOJTHEHUH HW3MEPEHUIl CcOOMpaTh JKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIUUCIISATH 3HAUEHNE UICKOMOW BEJIMUNHBI;

COOJTI0OIaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
000py10BaHUEM;

YKa3bIBaTh TPUHIUIIBI JCHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BEChl, TEPMOMETp, JIWHAMOMETp, COOOIIAIONIUECS COCYIbI, OapoMeTp,
pblYar, HOJABMKHBIA U HETIOABUKHBIN OJIOK, HAKIIOHHASI IIJIOCKOCTD;
XapaKTepu30BaTh TNPUHIUMBl JEUCTBUS HU3YYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpPOHM Ha WX oOmHucaHus (B TOM YHUCIE:
MOJIINITHAKN, YCTPOWCTBO BOAOIPOBOAA, TUIAPABIWYSCKUN  Tpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
O CBOMCTBaX (PM3MUECKHX SBICHUN M HEOOXOJIMMBbIE (DU3UIECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOAUTH  MpUMEphl  (HAXOAUTh  WHGOPMAIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUECKMX 3HAHUUW B TIOBCEJIHEBHOMU
KU3HU JJ1 oOecrieyeHus: 0€30MacHOCTU MPHU OOpalleHUH ¢ MPUOOpaMu U



TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3/I0POBbS U COOIIOACHUA
HOPM 3KOJIOTUYECKOTO MTOBEAEHUS B OKPY’KAIOIIEH CpeE;

OCYIIECTBISATH OTOOp HCTOYHUKOB uHGpopmanuu B HHTepHeTe B
COOTBETCTBHHM C 3aJJaHHBIM IIOMCKOBBIM 3aIIpOCOM, Ha OCHOBE UMEIOIIHUXCS
3HAaHUM M IyTEM CPAaBHEHMS pA3JIMYHBIX HCTOYHHMKOB BBIIEIATH
uHpOpMAIIMIO, KOTOpas SBISIETCS HPOTHUBOPEUYMBONW WM MOXKET OBITH
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPH BHINIOJHEHUH YUYE€OHBIX 3a/laHUN Hay4YHO--TIONMYJISIPHYIO
JUTEepaTypy  (PU3MYECKOro COAepXaHHs, CIPAaBOYHbIE MAaTE€pHaJIbI,
pecypcebl cetu MIHTepHeT, BiIaieTh NPpUEMaMU KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE KPATKUE MHCbMEHHBIE U YCTHBIE COOOUIEHHUS HA
OCHOBE 2—3 UCTOYHHKOB MH(pOpMaluu (HPU3MUECKOTO COJEPKaHUsA, B TOM
yucie MyOJUYHO JeNaTh KpaTKUe COOOUIEHHSI O pe3yibTaTaxX MPOEKTOB
WIM y4EeOHBIX MCCIENOBAaHUWA, MpPU 3TOM TPaMOTHO MCHOJIb30BATh
W3YUYEHHBIM TOHATUIHBIMA anmapar Kypca (HU3MKH, CONPOBOXKIATH
BBICTYIUIEHUE MTPE3EHTALIAEH;

IPU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HUCCIEIOBAaHUM pacHpeneniaTh
OO513aHHOCTH B TpPYIIE B COOTBETCTBHUM C IOCTaBJICHHBIMHM 33JadaMH,
CIIEIUTh 3a BBHIIIOJIHEHHEM IUIAHA JEWCTBUI, aJ€KBAaTHO OIIEHUBATH
COOCTBEHHbIH  BKJIQJ] B  JIEATEIBHOCTh  TPYIIbI,  BBICTPAUBATH
KOMMYHUKAaTUBHOE B3aMOJEHCTBUE, YUUTHIBASI MHEHHE OKPYKAFOIIHX.

K xonIty oOyuenus B 8 kJiacce rnpeamMeTHbIe pe3yIbTaThl HA 6a30BOM YpOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

MCIIOJIb30BaTh MOHATHS: Macca U pa3MepPbl MOJIEKYJ, TETUIOBOE IBUKEHUE
aTOMOB M MOJIEKYJI, aTPETAaTHBIE COCTOSIHUS BEIIECTBA, KPUCTAIUINYECKUE U
amop(HBIC TeJa, HACHIIICHHBI M HEHACHIIICHHBIA TMap, BIAKHOCTH
BO31yXa, TEMIIEparypa, BHYTPEHHSsS DJSHEPIUs, TEIJIOBOM JBUIATElb,
DIIEMEHTAPHBIN AIEKTPUUYECKUH 3apsl, DIEKTPUUYECKOE TMOJIE, IPOBOJIHUKU
Y IUDJICKTPUKU, TTIOCTOSHHBIN AJIEKTPUYECKUI TOK, MATHUTHOE T0JIE;
pasznuyaTh SBJICHHUS (TEIJIOBOE pPACIIMPEHUE U CKaThe, Terulonepenaya,
TEIUIOBOE PABHOBECHE, CMAUMBAHUE, KAIWLIAPHBIEC SIBIICHUS, UCIIAPEHUE,
KOHJICHCAIlUsl, IUIABJICHUE, KpUCTauIM3auus (OTBEpIAEBAHUE), KHUIICHUE,
TeIIonepeaaya (TEeTIoOnpPOBOAHOCTb, KOHBEKIIUS, W3JIyYEHUE),
AIEKTpU3aLUs T, B3aUMOJCUCTBUE 3aPsA0B, JNCUCTBUS AJIEKTPUUECKOTO
TOKa, KOPOTKOE€ 3aMbIKAHWE, B3aUMOJCUCTBHE MArHUTOB, JIEHCTBUE
MAarHMTHOTO MOJISl HA MPOBOJHUK C TOKOM, AJIEKTPOMArHUTHAsI UHIYKIIUS)
[0 ONHUCAaHWID UX XAapPAKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacno3HaBaTh MPOSIBICHUE H3YYEHHBIX (U3UYECKUX SBJICHUU B
OKPYXAaIOIeM MHpEe, B TOM dUHCIe (U3NYECKUE SIBICHUS B TPUPOJIE:



MOBEPXHOCTHOE HATSXKEHHWE U KamWwULIpHBbIE SBICHUS B MPHUPOJE,
KpUCTaulbl B Tmpupoe, u3iydeHne ConHia, 3amep3aHue BOJOEMOB,
Mopckue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEsl, CHETa, JIEKTPHUUECKHE
SBJICHUSI B aTMocdepe, JIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emMiH, Jpeiid MOJIIOCOB, POJIb MarHUTHOTO TMOJS ISl KU3HU Ha
3emuie, NOJSIPHOE CUSIHUE, NIPU 3TOM MEPEBOJUTH MPAKTHUECKYIO 3a/1a4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKHU) (PU3UUYECKUX
SIBJICHUU;

ONMKCHIBATh U3yUYEHHBIE CBOMCTBA T€N U (PU3NUYECKHE SIBJICHUS, UCIOIb3YS
bu3nueckue BeTUYHMHBI (TeMIepaTypa, BHYTPEHHSSI SDHEPTusl, KOJIUYECTBO
TEIUIOTHI, yJeNbHasg TEIJIOEMKOCTh BEIECTBA, YAEJIbHAas TEIUloTa
IUIaBJICHUS, YJelbHas TeIuIoTa NapooOpa3oBaHMs, YJ€ldbHAas TEIJIOoTa
CTOpaHHs TOIUIMBA, KOI()(UIMEHT TMOJE3HOro JEHCTBUS TEIJIOBOM
MAalIMHbI, OTHOCHUTEJIbHAsI BJIAXKHOCTb BO3/yXa, JJIEKTPUUYECKUH 3apsij,
CHJIa TOKa, 3JEKTPUYECKOE HAINPSIKEHUE, COMPOTHUBICHHUE IPOBOJHUKA,
yAEJIbHOE  CONPOTUBIEHUME  BellecTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOr0  TOKA), NPH ONHCAHUM MPaBUIBHO  TPAKTOBATh
(¢u3NYECKUN CMBICI HCIOJIb3YEMBIX BEIUYMH, 0003HAYEHUS U €AMHHIIBI
bu3MYeCKUX BEIMYMUH, HAXOAUTh (OPMYJIbI, CBSI3bIBAIOIINE JIAHHYIO
(U3MYECKYI0 BEJIWYMHY C JAPYTMMH BEIWYMHAMH, CTPOUTH TIpaduku
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYMH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3WYECKUE SIBICHUS U MPOIECCHI,
UCITIOJIb3Ysl OCHOBHBIE IOJIOXKEHUSI MOJIEKYJSIPHO--KHHETHYECKOW TEOPUU
CTpPOEHUs BEIECTBA, NMPUHLHUII CYNEPHO3UIMHN NOJIel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPaHEHMS 3apsiia, 3akoH OMa [l yyacTKa Ienu, 3aKOH
JIxoyns—JleHna, 3akOH COXpaHEHMS DJHEPIUM, IIpU OTOM JaBaTh
CIIOBECHYIO (OpPMYJIHMPOBKY 3aKOHAa M 3alUChIBaThb €r0 MaTeMaTHYeCKOe
BBIPKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CUTyallui MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BHISABIIATDH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JOTHYecKux
IaroB ¢ OMOpod Ha 1-2 W3Y4YEHHBIX CBOWCTBA (PU3MUECKHUX SIBICHH,
bu3nyeCKrX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiath pacu€THble 3aJadyd B 2—3 JEHUCTBHS, HMCIHOJb3Yysd 3aKOHbI U
dbopmyIibl, CBs3BIBAONINE (PU3MUECKHME BEJIMYMHBI: HAa OCHOBE aHaJM3a
YCIIOBHUSl 3a/1aydl 3alUChIBaTh KPATKOE YCIOBHUE, BBISBISTH HEIOCTATOK
JMAHHBIX JIJI1  PEIIeHHUs 3ajadyd, BBIOMpATh 3aKOHBI U  (POPMYIIHI,
HEOOXOJuMble M €€ pelleHHs, MPOBOAMTH pPacu€Thl U CpPAaBHUBATH
MOJIy4YeHHOE 3HaUeHHE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JTAHHBIMU;
pacro3HaBaTh NpOOJIEMbl, KOTOPbIE MOKHO pEUIUTh MpPU MOMOLIU
(Gu3NYECKUX METONOB, MCIONb3ysd OMHCAHHME HCCIEJOBAHMS, BBIACATH



IpOBEPSIEMOE  TPEANOJIOKEHUE, OLICHUBATh MPABHIBHOCTh MOpPSIKA
MIPOBEJICHUS HCCIIEA0BaHNUs, AETaTh BBIBOIBL;

IPOBOJAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SBJICHUA WU
(bu3MYecKuX CBOMCTB Tell (KanWJIISIpHBIC SIBICHHS, 3aBUCUMOCTD JIaBJICHUS
BO3JlyXa OT €ro o0bEmMa, TeMrepaTypbl, CKOPOCTH MPOIECcCa OCTHIBAHUS U
HarpeBaHusi TMPU H3IYYEHHH OT I[BETa U3JIydarolled (MOorjaomaromei)
MOBEPXHOCTH, CKOPOCTh MCHApPEHHUsI BOJBI OT TEMIIEPATypPbl KUJIKOCTH H
wiomaan €€ TOBEPXHOCTH, JJIEKTpU3alUsi Tel M B3aUMOJICHCTBHE
ANEKTPUUECKUX 3aps/ioB, B3aUMOJICUCTBHE IOCTOSHHBIX MAarHUTOB,
BU3yaliM3allsi MarHUTHBIX TIOJIEW TITOCTOSIHHBIX MArHUTOB, JEHCTBUS
MarHUTHOTO TOJS Ha MPOBOAHHK C TOKOM, CBOMCTBA 3JIEKTPOMAarHUTAa,
CBOMCTBa 3JIEKTPOJBUIATENsl MOCTOSHHOTO TOKa):  (OPMYIMPOBATH
IpOBEpsieMbIE MPEATNONOKEHHSI, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000py1I0BaHUs, OMUCHIBATh XO/JI OTbITa U (POPMYJIUPOBATH BHIBOBI;
BBITIOJHATh ~ MPSIMBIE  WM3MEPEHHUS  TEMIIepaTypbl, OTHOCHTEIHHOU
BJIQKHOCTH BO3[yXa, CHUJbl TOKAa, HAMpPsDKEHHS C HCIIOJIb30BAHUEM
aHAJIOTOBBIX NPUOOPOB M JATYMKOB (DU3MUECKUX BEIUYUH, CPaBHUBATH
pe3yNbTaThl U3MEPEHUH C YUETOM 33JaHHON a0COJIFOTHOM MOTPEITHOCTH;
IPOBOJNUTDH MCCIEA0BAHUE 3aBUCUMOCTH OJHOM (PM3MUECKON BEIMUYUHBI OT
Ipyrol ¢  WCHOJB30BAaHUEM TPSAMBIX H3MEpEeHUW  (3aBUCHMOCTH
COMPOTUBIICHUS] TMPOBOJHWUKA OT €ro JJIMHBI, IUIOUIAAA MOMEPEIHOTO
CEUEHUs U YACIBHOTO CONPOTUBIIEHUS BEUIECTBA IPOBOJIHUKA, CUIIBI TOKA,
UAYLIEr0 4Yepe3 NPOBOJAHMK, OT HaNpsyKEHUS Ha  MPOBOJHUKE,
UCCIIEJOBAaHUE TIOCJIENOBAaTEIbHOTO U  NapajuleIbHOTO  COEAMHEHUN
POBOJHMKOB): TUTAHUPOBATh HCCIEOBAHUE, COOUPATh YCTAHOBKY U
BBITIOJHATh M3MEpPEHUs, CJenysl MPeaoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJYYEHHOW 3aBUCMMOCTH B BHJAE TaOJIUIl U TpadUKOB,
JIeJ1aTh BBIBOJIBI 110 pe3yJIbTaTaM UCCIIEIOBAHMS;

POBOANTH KOCBEHHBIE U3MEpEeHHs (PHU3NYeCKuX BenWuuH (yAelbHas
TEIUIOEMKOCTh ~ BEIIECTBA, COMPOTHUBICHHE TPOBOJHMKA, paboTra u
MOIIHOCTh JJIEKTPHUYECKOTO TOKAa): IJIAaHHPOBATh W3MEPEHHS, COOMpPATH
HKCIIEPUMEHTAIbHYIO YCTAHOBKY, CIEIysl MPEAOKEHHON MHCTPYKIUH, U
BBIUMCIISATH 3HAUCHNE BEJINUMHBI,

cOOJII01aTh MpaBUjIa TEXHUKK 0€30MaCHOCTH IIPHU padoTe ¢ 1ad0paTOpHbIM
000opy10BaHUEM;

XapaKTepu30BaTh TMPUHIUMBl JEUCTBUS HU3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HX oOmucaHus (B TOM YHUCIE:
CHUCTEMa OTOIUICHHUSI JIOMOB, TUTPOMETp, MapoBas TypOHHA, amIepMeTp,
BOJIbTMETP, CUETUMK HIIEKTPUUECKOM HHEPTUH, 3JIEKTPOOCBETUTEIIbHbIE
pUOOPHI, HarpeBaTeIbHbIE JIEKTPONPUOOPHI (IPUMEPHI), IIECKTPUUECKUE
IPEIOXPAHUTENH, YJIEKTPOMArHUT, 3IEKTPOABUTaTENb IIOCTOSTHHOTO TOKA),



UCIIONIB3YSl 3HAHMS O CBOWCTBax (DM3MUECKUX SIBICHUN U HEOOXOIUMBIE
duznyecKkre 3aKOHOMEPHOCTH;

pacno3HaBaTh IMPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPUTEIBHBIE
npuboOpsl MO CXeMaM M CXEMaTUYHBIM PHUCYHKaM  (JKUJKOCTHBIM
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUTaTeIh BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTaBIATH CXEMbI 3JIEKTPUUYECKUX
Hernen ¢ nociaeAoBaTeIbHbIM U MapajuIeIbHBIM COCAMHEHUEM 3JIEMEHTOB,
pasnuyasi ycIoBHbIE 0003HAYEHUS JIEMEHTOB AJICKTPUYECKUX 1IETICH;
OPUBOAUTH  NpUMEphl  (HAXOAUTh  WHGOPMAIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUYECKUX 3HAHUW B TIOBCEJIHEBHOM
XKU3HH 17151 oOecrniedeHnsi 0€30MacHOCTH MpU 0OpalieHuu ¢ nmpudopamu u
TEXHUYECKUMHU YCTPOWCTBAMM, COXPAHEHHS 370pOBbSI M COONIOACHUS
HOPM 3KOJIOTUYECKOTO MTOBEJECHUS B OKPYKAIOILEH CpEE;

OCYILIECTBIATh MOUCK HMHPOpMAMU (PU3NYECKOTO COJACpKAHUS B
WHTepHeTe, Ha OCHOBE HMEIOIIMXCA 3HAHMM H NTYyTEM CpPaBHEHUS
JOTIOJTHUTENBHBIX ~ UCTOYHUKOB  BBIACHATH  HMH(POPMALHMIO, KOTOpas
SBJIIETCS] IPOTUBOPEUYNBON MM MOKET OBITh HEJOCTOBEPHOM;
WCIOJI30BATh NP BBHIMOJHEHUN YUCOHBIX 33/IaHUM HAYYHO--TIOMYJISIPHYIO
JUTEPATYpPy (PU3MUECKOrOo  COJIEpKaHMs, CIPABOYHBIE MaTepHabl,
pecypcbl cetu HTepHeT, BiaieTh NpUEMaMHU KOHCIIEKTUPOBAHUS TEKCTA,
npeodpazoBanusi ”HGOPMAIIUK U3 OJTHOWU 3HAKOBOUW CUCTEMBI B JPYTYIO;
CO3/1aBaTh COOCTBEHHbIE NMHCbMEHHBIE W KpaTKUE YCTHBIE COOOIICHHUS,
o000mass wuHOOpPMALMIO U3 HECKOJIBKUX HCTOYHUKOB (PU3MUECKOTO
cCollepKaHWsi, B TOM 4YHCJIE MYOIMYHO TPEACTABIATh PE3yIbTaThI
MPOEKTHOM WJIM HMCCIENOBATENbCKON NEATEIbHOCTH, MPU 3TOM T'PAMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TOHATHIHBIA anmapat Kypca (Qu3ukw,
COIPOBOXK/IaTh BBICTYIUICHHE NPE3CHTALNEN;

IpPU  BBHIMOJHEHUU YYEOHBIX TMPOEKTOB W HCCIEAOBAaHUN (U3HUUECKUX
MPOLIECCOB pachpenensiTh OOSA3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTABJICHHBIMU 33/1a4aMH, CJIEJUTh 32 BBHIMOJHEHUEM IIaHa JIEUCTBUM U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OLICHMBaTh COOCTBEHHBIA BKJIaa B
JEATEIIbHOCTh TPYMIIbI, BEICTPAaUBATh KOMMYHUKATUBHOE B3aUMOCIICTBHE,
MIPOSIBJISISI TOTOBHOCTH pa3pemniaTh KOH(IUKTHI.

K koHIy 00yueHus B 9 kJacce rnpeMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

UCIIOJB30BaTh TMOHSTHUS: CUCTEMa OTCu€Ta, MaTepualibHas TOYKa,
TPAeKTOPHsI, OTHOCUTEILHOCTh MEXAaHWYECKOTO NBIDKCHHUS, Aedopmarius
(ynmpyrasi, mjacTaudeckasi), TPEHUE, LEHTPOCTPEMHUTEIBHOE YCKOPEHUE,
HEBECOMOCTh M MEPErpy3KH, LEHTP THKECTH, aOCOIIOTHO TBEPIOE TEJO,
LHEHTP TSHKECTH TBEPJOTO Tesa, paBHOBECHE, MEXaHUYECKUE KOIeOaHus U
BOJHBI, 3BYK, WH(Pa3BYK M YIbTPA3BYK, JJICKTPOMATHUTHBHIC BOJHBI,



IIKaJNa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaTbHO30PKOCTbD,
CHEKTpPbI HCIyCKaHUs U MOTJIOIIEHus, anb(da-, 0eTa- 1 raMMa-u3Iy4eHUs,
W30TOIIBI, IEPHAS] SHEPIETUKA;

paznuyaTh SIBJICHUS (PaBHOMEPHOE M HEPaBHOMEPHOE MPSIMOJIMHEWHOE
JBIKEHUE, PaBHOYCKOPEHHOE IMPSMOJIMHEMHOE JBUXKEHHE, CBOOOJIHOE
NaJIEeHUE TeJI, PABHOMEPHOE JIBUIKEHUE 110 OKPYKHOCTH, B3aUMOJEHCTBUE
TeJ, PEaKTUBHOE JBUXKEHUE, KOJeOATeIbHOE IBUKECHHUE (3aTyXarollue U
BBIHYKJIEHHBIE KOJIeOaHUsI), PE30HAHC, BOJHOBOE JBHXEHHUE, OTpaKCHHE
3ByKa, MPSMOJIMHEMHOE paclpoCTpaHEHHUE, OTPAKEHHE U MPEIOMIICHUE
CBETAa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3ioKeHUe OeJoro cBeTa B
CHEKTp M CJOXKEHUE CHEKTpPaJbHBIX LIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAasl PaJHOAaKTUBHOCTh, BO3HUKHOBEHHE JIMHENYATOrO CIIEKTpa
U3JTyYEHUS) M0 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHUE;

pacno3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SBJICHUWA B
OKpYyXaroleM Mupe (B TOM 4Yucie (QU3NYECKHe SIBICHUS B MPHUPOJE:
NPWINBBI U OTIUBBI, ABMXKEHUE MIaHeT COJTHEYHOW CUCTEMbI, pEAKTHBHOE
JIBH)KCHUE JKUBBIX OpPraHU3MOB, BOCHPHUITUE 3BYKOB IKHUBOTHBIMH,
36eMJICTPSICEHHUE, CEHCMUYECKHE BOJHBL, I[yHaMH, 3XO0, LBETa T,
ONTUYECKHUE SIBJICHUS B MPHUPOJE, OMOJOTMYECKOE NEWCTBHE BUAMMOTIO,
yIbTPaUOJIECTOBOTO U PEHTTCHOBCKOTO U3JIYyYEHHM, €CTECTBEHHBIN
paAMoOaKTUBHBIN (OH, KOCMHYECKHE Iy4d, PaJUOaKTHUBHOE H3IyUYCHHE
NPUPOJHBIX MHUHEpAJIOB, JIEUCTBUE PAAUMOAKTUBHBIX W3IyYEHUN Ha
OpraHu3M 4eJIOBEKa), MPH 3TOM IEPEBOAUTH IMPAKTHUYECKYIO 3a/1ady B
y4eOHYI0, BBIJIETATh CYUIECTBEHHbIE CBOWCTBAa (MpHU3HAKH) (pu3HUec
(bU3HYECKUX SBJICHUI;

OIKCHIBaTh U3yYEHHbIE CBOMCTBA TNl M (PU3NYECKUE SIBICHUS, UCIOJB3YS
¢usznyeckue BETUYMHBI (CpeHSIi U MTHOBEHHAs CKOPOCTh Tella IpHU
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, MEpEeMEIlECHUEe, MyTh, YIIIOBas
CKOPOCTb, CHJIa TPEHUS, CUja YNPYTrOCTH, CUJa TSAKECTH, YCKOPEHHUE
CBOOOJHOTO TMAJEHUs, BEC Teja, HUMIYJbC Tella, HMIYJIbC CHJIbI,
MeXaHu4yeckas paboTa M MOIIHOCTb, TOTEHIUAIbHAs JHEPIrusl Tena,
MNOJHATOrO0 HaJ MOBEPXHOCTHIO 3€MJIM, NMOTEHIMAIbHAS JHEPTUS CKATOU
NPYXKUHBI, KUHETHYECKas SHEPrus, IOJHAs MEXaHW4YecKas »JHeprus,
NEPHOJI U YacToTa KoJieOaHUM, JJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MTOKA3aTENIb NPEJIOMIIEHUS CPEABI), TP OMUCAHUU
MPaBUJIBLHO TPAKTOBATh (PU3MUECKUH CMBICT HCIOJIb3YEMBbIX BEITUYHH,
0003HaueHUs W €IUHUIBI (PU3MUECKUX BEIUYHH, HAXOIUTh (HOPMYJIBI,
CBSI3BIBAIOLIUE JAHHYIO (PU3WYECKYIO BEIMYMUHY C JIPYTUMH BEIUYMHAMM,
CTPOUTH IpaprKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYHH;



XapaKTepU30BaTh CBOMCTBA TeJl, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCITIOJIb3Ysl 3aKOH COXPAHEHUs HHEPruu, 3aKOH BCEMHUPHOIO TATOTEHHS,
OPUHIUI CYNEPIO3ULIUH CHJI, NPUHUUI OTHOCHUTEIBHOCTH [ 'amuies,
3aKOHbl HBIOTOHA, 3aKOH COXpPaHEHHsI UMITYJIbCA, 3aKOHBl OTPAKECHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHHMSI 3apsI0BOTO U MAaCCOBOI'O YHUCEI
IpU SJACPHBIX PEAKIMSIX, MPU 3TOM JIaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA M 3aIIMChIBAaTh €0 MaTEMAaTUYECKOE BBIPAKEHHUE;

OOBSCHATh (PU3NYECKUE NPOLECCHl U CBOMCTBA TEJI, B TOM 4YHCIE U B
KOHTEKCTE CUTyalllii IPaKTUKO-OPUEHTHPOBAHHOTO XAPAKTEPa: BBIABIIATH
IPUYUHHO--CIIEICTBEHHBIE  CBSI3M, CTPOUTb OOBACHEHHME U3 2-3
JIOTUYECKUX IIaroB ¢ OMOpPOl Ha 2—3 M3YyYEHHBIX CBOMCTBA (PUIMUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pemate pacyéTHble 3adaud (ONHUparoluecs Ha cuctemMy u3 2-3
YPaBHEHHUI), UCTIONB3YS 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE (DU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHaJIM3a YCJIOBHUS 3aJayd 3alUChIBaTh KpPAaTKOE
YCIIOBHE, BBISBIIATh HEJOCTAIOUIME WJIM M30BITOYHBIE JTaHHBIE, BHIOMPATH
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE ISl PELIEHUs, TPOBOJUTH PACUETHI U
OLICHUBAaTh PEAJMCTUYHOCTh TOJYYEHHOTO 3HAueHus (u3nuecKkon
BEJIMYUHBL;

pacno3HaBaTh MpPOOJIEMbl, KOTOPbIE MOKHO pEUIUTh NpPU MOMOUIU
(U3MYECKUX METOJOB, HCIOJb3ysl OMHCAHUE HCCIIEOBAaHUS, BBIICIATH
IIPOBEPSEMOE  IPEAINOJIOKEHNE, OLIEHUBaTh MPAaBWIBHOCTH NOPsJKa
IIPOBEICHHSI  UCCIIEIOBAHUS, JIENIaTh  BBIBOJBI, HMHTEPIPETUPOBATH
pe3yJibTaThl HAOJIIOIEHUH U ONIBITOB;

IPOBOJUTH OMbBITHI [0 HAOMIONEHUIO (PU3NYECKUX SBICHUH WU
(bu3nUecKux CBOMCTB Ten (KM3yueHue BTOporo 3akoHa HbroToHa, 3akoHa
COXPAaHEHHUSl HHEPrUM, 3aBUCHUMOCTb NEpHUOAa KoJeOaHUN NpPYKMHHOTO
MasTHHKA OT Macchl Ipy3a M JKECTKOCTH NPYKUHBI U HE3aBUCUMOCTHb OT
aMILUTUTYAbl MAJIBIX KOJICOaHUH, MPSIMOJIIMHEHHOE PaCpOCTPAHEHUE CBETA,
pasyiokeHre 0enoro cBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300pa)KeHUS B
IJIOCKOM 3€pKalle U CBOMCTB H300pakKeHHWsl MpeaMera B coOuparomiei
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX W JMHEMUYaThIX CHEKTPOB H3IIy4YEHHUS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY U3 H30bITOYHOro Habopa
o0OpyZOBaHUsl, ONUCHIBATb XOJI OMNbITa W  €ro  pe3yJbTaThl,
bopMyIMpOBaTh BHIBOIHI,

IPOBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEPEHUH, onpeaenss
CpeqHee 3HAaUYeHHE U3MepsAeMoill BelauuuHbl ((POKycHOE paccTosHuE
coOuparoieii JTuH3bI), OOOCHOBBIBaTH BBIOOp crocoba W3MepeHus
(M3MepUTeNbHOTO pPUbdOpa);

IPOBOANUTh MCCIEAOBAHUE 3aBUCUMOCTEH (U3MUYECKHUX BEIMYMH C
UCITOJIb30BAaHUEM IMPSAMBIX HM3MEPEHUH (3aBHCHUMOCTb IIyTH OT BPEMEHHU



Py PaBHOYCKOPEHHOM [IBIDKCHMHM O€3 HadaJbHOW CKOPOCTH, Mepuoaa
KOJICOaHMI MaTeMaTHYeCKOT0 MAasTHHKA OT JJIMHBI HHUTH, 3aBUCUMOCTH
yria OTPaKEHHUs CBETa OT yIJia MaJeHUs U yIia MPEIOMIICHUS OT yria
najieHus): IUIAHUPOBaTh HCCIEJOBaHUE, CaMOCTOSITEIbBHO COOUpaTh
YCTaHOBKY, (UKCUpOBaTh pe3yidbTaThl MOJIYYEHHOM  3aBUCHMOCTH
bU3NMYeCKUX BETWYMH B BUAC TaONHII U TPaPUKOB, N1€JaTh BBIBOIBI 10
pe3ynbTaTaM MCCIICIOBAHUS;

MPOBOJUTh KOCBEHHBbIC HW3MEPEHHS (U3MUECKUX BEJIUYUH (CpeaHsis
CKOPOCTb M YCKOpEHHE Tella TpU PABHOYCKOPEHHOM JIBH)KCHHH,
YCKOpPEHHE CBOOOJIHOTO MaJieHUsl, >KECTKOCTh MPY>KUHBI, KOAIDPUIIUEHT
TPEHUSI CKOJBKCHUS, MEXaHWYecKas padoTa W MOIIHOCTh, YacTOTa M
nepuosl KojeOaHWid MaTeMaTHYeCKOro W TPYKWHHOTO MAasTHUKOB,
ONTHYECKas Cuia coOuparonieil JIMH3bI, PAAUOAKTUBHBIN  (HOH):
IUIAHUPOBATh M3MEPEHUs, COOMpATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BBITIOJTHATh U3MEPCHUS, CICIys MPEIIOKECHHON WHCTPYKITUH, BBIYUCIISTH
3HAYCHWE BEIMYMHBI M aHATM3UPOBATh MOJYICHHBIC PE3YIbTATHI C YIETOM
3aJIaHHOM TOTPENTHOCTH N3MEPCHHIA;

COOJTI0IaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpPHBIM
o0opy10BaHUEM;

pasnmuyaTh OCHOBHBIE TIPU3HAKH HW3YYEHHBIX (DU3UYCCKUX MOJIEICH:
MaTepuaibHas TOYKa, aOCONMIOTHO TBEPIOE TEIO, TOUYCYHBIM HCTOYHHUK
CBETa, JIy4, TOHKas JMH3a, IUJIaHETapHas MOJeJIb aToMma, HYKJIOHHAas
MOJIeJIb AaTOMHOTO SI/IPa;

XapaKTEepU30BaTh MPHUHIUIBI  JEHCTBUS M3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOPOM HA HX OMUCAaHUA (B TOM 4YHCIE:
CIUAOMETp, NATYMKW TIOJOXKCHHSI, PACCTOSHHUS W YCKOPEHHS, paKeTa,
9XOJIOT, OYKH, TMepuckor, (oTroanmapar, ONTHYECKUE CBETOBOJBI,
CIIEKTPOCKOM, JO3UMETP, Kamepa BuibcoHa), HCMONMB3Yys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUHM U  HeoOXoauMmble (U3NUYECKHUE
3aKOHOMEPHOCTH,

UCITOJIB30BATh CXEMbI U CXEMATHYHBIC PUCYHKH M3YUCHHBIX TEXHHUYCCKUX
YCTPOWCTB, M3MEPHUTEIIbHBIX MPHUOOPOB M TEXHOJOTUYECKUX TMPOIECCOB
IpU PEIIeHUH Y4eOHO--TIPAKTHYECKUX 3a7ad, ONTHYECKUE CXEMBI JIJIs
MOCTPOEHUS U300PAKEHUI B IJIOCKOM 3€pKajie M cOOMparoIei JIUH3E;
NPUBOAUTh  MpUMEphl  (HAXOaUTh  WHGOpPMAIIMIO O  MpUMepax)
MPAKTUYECKOTO HCIIOIb30BaHUs (U3MUYECKUX 3HAHUW B TIOBCETHEBHOM
KU3HH NI oOecriedeHnsi 6€30MacHOCTU MPU OOpaIeHuu ¢ mpudbopamMu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHCHHS 370POBbS W COOIIOACHUS
HOPM SKOJIOTUYECKOT0 MOBEJCHUS B OKPY>KaIOIIEH Cpesie;

OCYUIECTBJISATh TMOUCK HHPOpMaMK (U3HUUECKOTO COJIEpKaHUS B
HuTepHeTe, caMoCTOATENHHO (DOPMYIHPYST TTOMCKOBBIA 3ampOC, HAXOIUTh



NyTH OMpEeNIeHUs] JOCTOBEPHOCTH IMOJIYY€HHON HHPOpPMAIMK Ha OCHOBE
MMEIOLIMXCS 3HAHUM U JOTIOJHUTEJIbHBIX HCTOYHUKOB;

e HCIIOJb30BATh IPH BHINOJHEHUH YYEOHBIX 33JaHUN HAYUHO--TIONYJIIPHYIO
JUTEepaTypy  (PU3MYECKOro  COAEp X aHHs, CIPAaBOUYHbIE MaTE€pHalIbI,
pecypcebl cetu MIHTepHeT, Bi1aieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanus HHGOPMAILIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

CO3/1aBaTb COOCTBEHHBIE NHUCHMEHHBIE M YCTHBIE COOOIICHHS Ha OCHOBE
MH(pOpPMaIIMU U3 HECKOJBKUX MCTOYHUKOB (DU3MUECKOTO COAEpPKAHUS, MyOJIUYHO
IIPEACTABIATh PE3YNbTAThl NPOEKTHONW WM HCCIEAOBATEIBCKOW JESATENBHOCTH,
IpY OTOM TIPAaMOTHO MCIOJb30BaTh MW3YYECHHBIM TNOHATHMHBIA  ammapar
U3y4aeMoro pasjena (U3MKH U CONPOBOXKAATH BBICTYIUICHUE IPE3CHTALUEH C
y4€TOM 0COOEHHOCTEN ayJUTOPUHU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KoumnuectBo yacos JJIeKTPOHHbIE
Ne  HaummeHoBaHme
Kontpo pakTu4 (uudpoBbie)
n/  pa3ieoB U TeM Bcero
JIbHbIE ecKHe odpa3oBaTe/bHbIE
n NMPOrpaMmblI
padoThbI padoThI pecypchl
Pa3nen 1. ®u3uka u eé poJib B NO3HAHUM OKPY:KAKOIIEro Mupa 6 4.
11 ®du3uka - HayKa O 5 bubmmoreka [JOK
' IpUpoIEe https://m.eds00.ru/7f416194
12 dusznueckue 5 1 bubmuorexka [JOK
' BEJIMYMHEL https://m.eds00.ru/7f416194
13 EctecTBeHHOHAYYHBIN 5 1 bubnnoreka [JOK

Pa3znean 2. [lepBoHayaibHbIE CBEJE€HUSI 0 CTPOCHUM BellecTBa 5 4.

MCTO ITO3HAHUA

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

bub6mmoreka [IOK
2.1 1
CTpoetiie belliectsa https://m.edso0.ru/7f416194
JIBrxeHue n
2.2 B3aMMO/ICHCTBHE 2 1 bubmmorexa [TOK
' https://m.eds00.ru/7f416194
YaCTHUI] BEI[ECTBA
53 ArperatHbie 9 bubnnoreka [JOK
' COCTOSIHMS BEILECTBA https://m.eds00.ru/7f416194
Paspnen 3. /IBu:xenue u B3anmoaencTeme tea 21 4.
31 MexaHndeckoe 3 bu6mmoreka [JOK
' JIBUKEHUE https://m.eds00.ru/7f416194
39 Wuepuus, macca, 4 1 bu6mmoreka [JOK
' IUIOTHOCTh https://m.eds00.ru/7f416194
3.3 Cuna. Bunpl cun 14 1 2 bubmiorexa HOK

Pa3nen 4. /laBienne TBEPABIX TeJl, :KUAKOCTEH U ra3os 21 4.

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

Hasnenue. [lepenaua

41 JTaBJICHUS TBEPABIMU 3 bubmuotexa [JOK
TeJIaMH, KUIKOCTIMHU https://m.edsoo.ru/7f416194
U Ta3aMu
bubmuotexa [JOK
42 Jlapaterme XHKOCTH > https://m.edsogru/7f416194
43 ATMocdepHoe 6 bubmuorexa [IOK
JIaBJICHUE https://m.edso00.ru/7f416194
efCTBUE KUKOCTH U
4.4 f[a3a Ha HOprl)[KéHHOG 7 1 3 BH6J_IH0TeKa LIOK
B HIX TEI0 https://m.edso00.ru/7f416194
Pa3nes 5. PaGora m MmomHoOCTh. JHeprus 12 4.
5.1 Pabora 1 MoIIHOCTE 3 1 bu6mmoreka [IOK
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https://m.edso00.ru/7f416194
bubmuoreka [JOK
52 Hpoctbie MeXaHH3MEL > 1 https://m.edso0.ru/7f416194
53 MexaHndeckas 4 1 bubmuoreka [JOK
' SHEprus https://m.eds00.ru/7f416194
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO 68 3 12
YACOB I10 ITPOTPAMME
8 KUIIACC
Ne  HammenoBanmue KosmmuecrBo yacos DJIeKTPOHHBIE
n/ pa3aesioB U TeM Bcer Kourpo IIpakTu (un¢posbie)
n IPOrpaMMmelI 0 JIbHbIE yecKue o0pa3oBaTejbHbIe
padoTbI padoTbI pecypcsl
Pa3gen 1. TensioBbIe IBJICHUSA
11 CrtpoeHnue u CBOMCTBA 7 bubnuorexa [HOK
' BELIECTBA https://m.edsoo.ru/7f4181ce
bubnnoreka IIOK
12 Teriosbie mpouecchl 21 L > https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3nes 2. JinekTpuyecKkue H MATHUTHBIC SIBJICHUSA
DIIEeKTpUUYECKHE
3apsiibl. 3apsHKEHHBIE bubmmoteka [IOK
2.1 7 1
TeJla U UX https://m.edsoo.ru/7f4181ce
B3aUMO/ICHCTBHE
IlocTostHHBIH bu6nuoreka [IOK
2.2 . 20 1 7
ANEKTPUYECKUN TOK https://m.edsoo.ru/7f4181ce
bu6nuoreka [IOK
23 Martiriibe ABIeHHS 6 1 15 https://m.edsoo.ru/7f4181ce
54 DNeKTpOMarHuTHas 4 bubnmoreka [JOK
' WHIYKIMS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO
YACOB 11O 68 3 145

[NPOT'PAMME
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9 KVIACC

Ne  HaummeHoBanme KosmyecTBo yacos DJIEKTPOHHBIE
n/  pasiesioB U TeM Kontpo  Ipakru  (uudposbie)
I nporpamMmmbl Bcero  JabHbIE YyecKue o0pa3oBaTejibHbIE
padoTbI padoTbI pecypchl
Pa3zgen 1. Mexanun4deckue siBJICHUSA
MexaHu4eckoe
11 JBUKEHUE U 10 1 bubnuorexa [JOK
' CIIOCOOBI €10 https://m.edso00.ru/7f41a4a6
OIIMCaHMS
bubnnoreka IIOK
12 B i 20 1 3
SAMMOACHCTBHE TET https://m.edsoo.ru/7f41a4a6
bubnnoreka IIOK
1.3 10 3
SaKOHEI COXpaHCHHA https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 40
Pa3znen 2. Mexannuyeckue Koje0aHusi M BOJHbI
51 Mexanndeckue 7 3 bubnnoreka IIOK
' KoJIeOaHus https://m.edso00.ru/7f41a4a6
MexaHu4eckue bubmuorexa [JOK
2.2 8 1
BOJIHBI. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15

Paznen 3. BﬂeKTpOMaFHI/ITHOC moJie 1 3JICKTPOMArHUTHBIC BOJIHBI

DNEeKTPOMarHuTHOE
31 oJie u 6 bu6nuoreka [IOK
' 3IIEKTPOMArHUTHBIE https://m.edsoo.ru/7f41a4a6
BOJIHBI
Htoro mo pazneny 6
Pa3znen 4. CBeToBbIE ABJICHHSI
3aKOHEI
4.1 acCIpOCTPaHCHUS 6 2 bubmorexa [IOK
' bactipoctp https://m.edsoo.ru/7f41a4a6
cBeTa
4 JIuH3BI ¥ oNITHYECKHE 5 3 bubnuotexa [JOK
' prOOPHI https://m.edsoo.ru/7f41a4a6
43 Pasnoxxenune 6enoro 3 5 bu6nuoreka [IOK
' CBETa B CIIEKTP https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nen 5. KBaHTOBBIE SIBJICHUA
Hcnyckanue u
Bbubnuoreka LIOK
5.1 MOTJIONIEHUE CBETa 4

aTOMOM

https://m.edsoo.ru/7f41a4a6
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5.2 CrpoeHue aTOMHOTO 5 1 bubnmoreka [JOK
' anpa https://m.edsoo.ru/7f41a4a6
bu6nuoreka [IOK
: A 7 1 1
53 Jlacpusie peaiiitn https://m.edso0.ru/7f41a4a6
Hroro no pazneny 17
Pa3zgea 6. [loBTOpUTEIHHO0-00001IAOIMH MOYJIb
IToBTOpEeHUE U
00001IeHHE bu6nuoreka [IOK
6.1 9 2
COZIEpIKAHUS Kypca https://m.edsoo.ru/7f41a4a6
¢busuku 3a 7-9 knacc
Hroro mo pazueny 9
OBILEE KOJIMYECTBO
YACOBIIO 102 3 27

I[TPOT'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» dusuka: 7-i kiacce: 0a30BbIN YpOBEHb: yueOHHUK, 7 kiacc/ [lepeimkun .M.,

HBanoB A.N., AkuronepHoe obmectBo «M3narensctBo «lIpocBemenue»

METOAUYECKHE MATEPUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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