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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mmero oOpa3oBaHHs
COCTABJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBAaHUU K pe3ysibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuétoM (enepanbHOU paboueit mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenonasanus yueOHoro npeamera «DOusukay.

BocrnurarenpHblii MOTEHIIMAT JAHHOTO Y4Ye€OHOTO MpenMeTra O0OecredruBaeT
pealin3aluio CISAYIOIUX IIeNIeBbIX MPUOPUTETOB BOCHUTAHMS OO0y4arouuxcs
00O0:

l. BocnuteiBaTh rpaMOTHBIX, 0OpPa30BaHHBIX JIOJIEH, TATPHUOTOB CBOEH
CTpaHbl, JIIOJEH C aKTUBHON TPaKIaHCKON MO3UIMENH, KOHKYPEHTHO-CIIOCOOHYIO
JMYHOCTD; MPOJIOJKATh PA3BUTUE BaApUATUBHOTO 00pa30BaHUs B IIKOJIE, BHENIPSS B
MPAKTUKY HallMOHAJIBHO- pErnoHaNbHBIN KOMITOHEHT. [TocTpoenue
0o0pa30oBaTeIbHON MPAKTUKU C YYETOM PErHOHANbHBIX, COIUATbHBIX TEHIACHIIHM,
BOCIIMTAHUE JIETEH B JAYyXE YBAXKEHHs K CBOEH IKOJIe, TOpOAy, Kparw, Poccum,
ucropun Poccuu 1 poTHOTO Kpas.

2. [IpoBoauThs pPaboOTy B COOTBETCTBUU C CHUCTEMOW MNPO(UIAKTUKU
0€3Ha/I30pHOCTHU U MPAaBOHAPYIIEHUH HECOBEPIIEHHOJIETHUX

3. CopeiictBoBaTh  (POPMHUPOBAHUIO  CO3HATEIBLHOTO  OTHOIICHMS
yyaluxcs K CBOEH >KM3HHU, 3[0POBbIO, a TaKKE€ K JKU3HU U 3J0POBBIO
oKpyxaromux monaei, ooecneuenrne B MbOY COUI Ne 1 ycnoBuii husuveckoro,
MICUXOJIOTUYECKOT0, COLMAIIBHOTO M JIYXOBHOTO KOM(OpTa, CIOCOOCTBYIOIIMUX
COXPAaHEHUIO U YKPEIJICHHUIO 3/10pOBbsS CYOBEKTOB 00Opa30BaTENBHOIO Ipolecca,
(bOpMHUPOBAHUIO  IKOJIOTHYECKOM KyJIbTYphl, HMX TMPOAYKTUBHOU Yy4eOHO-
MO3HABATEJIbHON JI€ATEeIbHOCTH, OCHOBAaHHOM Ha pAalMOHAJIBHON OpraHu3anuu
y4eOHOro TpyJa U KyJIbType 3J0pOBOT0O 00pa3a »U3HU JTUYHOCTH.

4. OpranuzoBaTh pabOTy C CEMbSIMH IIKOJBHUKOB, UX POJIUTEISIMU WM
3aKOHHBIMU TIPEJICTABUTEIIIMH, HATIPABJICHHYIO HA COBMECTHOE PEIIeHUE MPo0IemM
JUYHOCTHOTO Pa3BUTHUA JIETEH, CO3AaTh YCIOBUS JJIsl YHACTHUSI CEMEU ydalluxcsl B
BOCIIUTATEIBHOM  TIpOILIECCE€,  PA3BUTUS  POJUTEIBCKUX  OOIIECTBEHHBIX
0ObEMHEHUH, MOBBIIICHUSI aKTUBHOCTH POJIUTEIHCKOIO COOOIIECTBA; MPUBJIEKATh
POIUTENBCKYIO OOIIECTBEHHOCTh K YUaCTHIO B CAMOYIIPABIICHUH ILIKOJIOM;

5. OpranuzoBaTh IpOHOPUEHTAITMOHHYIO PA0OTY CO MKOJIbHUKAMH.

6. Vcronp30BaTh B BOCIIUTAHUH JIeTel BO3MOXKHOCTH IIKOJIBHOTO YpOKa
(uHTEpaKTUBHBIE (DOPMBI 3aHSITHI)

7. BoBnekath IMIKOJRHUKOB B HWHTEPECHYIO M IIOJIC3HYIO JUII HUX

ACATCIIbBHOCTB, KOTOpad NpCAOCTABUT UM BO3MOXKHOCTb CaMOPCAJIN30BATLCA B Heﬁ,
HpI/IO6peCTI/I COIMAJIbHO 3HAYHUMBIC 3HAHHA, PA3BUTH B cebe Ba)KHBIE JJIs1 CBOCTO



JJMHHOCTHOTO Pa3BHUTHUA COLNHUAJIBHO 3HAYUMBIC OTHOIICHUSA, IIOJIYYATb OIIBIT
Y4aCTHuA B COOUAJIBHO 3HAYNMBIX JCJIAX.

Conmepxanue mporpaMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYAIONIMXCS W OpPraHU3AIMIO H3YYCHHS
bu3MKKM Ha NESITeNIbHOCTHOW ocHOBe. B mporpamme mo ¢(usuke y4duTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTOo mpenmera B peanuzanuu TpedoBanuiik ®I'OC OO0
IUIAHUPYEMBIM JIMYHOCTHBIM U METANPEAMETHBIM PE3yJIbTaTaM OOyUEHHs, a TAKKE
MEXIIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX NPEIMETOB HAa YPOBHE
OCHOBHOT'0 00111eT0 00pa3oBaHusl.

[TporpamMMma 1o (u3MKe ycTaHaBIMBAET paclpesesieHue yueOHOro MaTepuana
1o rojam o0ydeHus (IO Kjaccam), MpeuIaraeT NpUMEPHYIO MOCIEA0BATENbHOCTh
U3Y4YEHUSI TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS IMPEIMETHOTO COAEpKaHUA U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[TporpamMma mo @usuke pa3zpaboTaHa ¢ LENbI0 OKa3aHUS METOJUYECKOU
MOMOIIM YUYUTEIIO B CO3/IaHUU paboyell mporpaMmbl 0 y4eOHOMY HPEIMETY.

®dusrka sABIAETCS CUCTEMOOOPA3YIOLIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4€OHBIX
MPEIMETOB, IMOCKOJBbKY (PU3NYECKHE 3aKOHBI JIe)KaT B OCHOBE MPOLECCOB U
SBJICHUN, W3yyaeMbIX XHUMHEH, OWoyiorued, actpoHOMUEeH ©  (GU3UISCKOU
reorpaduel, BHOCUT BKJAJ] B €CTECTBEHHOHAyYHYIO KapTUHY MHpa,
IpEeoCTaBsieT HauboJiee SICHble O00pa3lbl MPUMEHEHHUS HAay4dHOrO METOoJa
MO3HAHUA, TO €CTh CII0C00A MOTYYEHHUsI JOCTOBEPHBIX 3HAHUI O MUpE.

Opnna U3 THaBHBIX 3a7a4 (PU3nUecKkoro oOpa3oBaHUsI B CTPYKType OOIIEro
oOpa3oBaHMsI COCTOMT B (POPMHPOBAHMM E€CTECTBEHHOHAYYHOW T'PAaMOTHOCTH U
MHTepeca K HayKe y 00y4arouuxcs.

N3yyenue @u3ankun Ha 0a30BOM YpOBHE MPEINOJIaraeT OBJAaJCHUE
CIEIYIOUUMU KOMIETEHTHOCTSIMH, XapaKTEPU3YIOUIMMU €CTECTBEHHOHAYYHYIO
I'PaMOTHOCT:

e HAyYHO OOBACHATD SIBJICHUS;

e OIICHUBATh U IOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEJOBAHMUS;

e UHTEPIPETHPOBATH  JaHHBIE M  KCIOJb30BaTh  HAy4YHbIE
JI0Ka3aTesIbCTBA JIJISl OJIyYEeHHS BBIBOJIOB.

[lenn wusyueHus GU3MKA HA YPOBHE OCHOBHOTO 00mIero o0Opa3zoBaHUs
omnpenenensl B Konuenmuu npenoaaBanust yueOHoro mnpeamera «®Pusuka» B
oOpa3zoBaTenbHbIX oOpraHuzamnusix Poccuiickoit ®exaepanuu, pean3yrOIIUX
OCHOBHbBIE  00I11€00pa3oBaTeNIbHbIE MPOTPAMMBI, YTBEPKIEHHON pElICHHEM
Komnerun Munucrepctsa npocsemienust Poccuiickoit deaeparuu (mpoToKos oT 3
nekaopst 2019 r. Ne [TK4BH).

Hean usyyenus pusuku:



npuoOpeTeHue HHTEpeca M CTPEMIICHHS OO0yYaroIuxcs K HaydHOMY
U3yYEHHUIO TPUPOJABI, Pa3BUTHE HMX HHTEUIEKTYaJbHBIX U TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUI O HAYYHOM METO/JIE TMO3HaHUs U (POPMHUpPOBAHUE
UCCIIEIOBATENECKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSM;
¢opMHupoBaHKE HAYYHOTO MHPOBO33PEHHUS Kak pe3yjbTaTra H3ydeHHs
OCHOB CTPOCHHS MaTepuu U (HyHIaMEHTATbHBIX 3aKOHOB (PU3UKH;
dbopMupoOBaHUE TPEICTABICHUNA O POJIM (UUKH ISl Pa3BUTUA APYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJOTHII;

pa3BUTHE  MPEICTAaBICHUH O  BO3MOXKHBIX  chepax  Oyamyuier
npo(hecCUOHANBHON JIEeATENbHOCTH, CBSI3aHHOM ¢ (PU3MKO, MOATOTOBKA K
JanbHeNeMy oOy4eHHUIO B 3TOM HaIlPABJICHUU.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusl 00ECIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a1a4:

npuoOpeTeHue 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBJICHUSIX;

NpUOOPETCHUE YMEHUIN OMUCHIBATh U OOBSACHITH (DU3UYECKUE SBJICHUS C
WCITOJIb30BAaHUEM TTOTYICHHBIX 3HAHH;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcCUYETHBIX 3alady ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKOOPUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOIIOAATh MPUPOJIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
nabopatopHble  pabOThl M AKCIEPUMEHTAJIbHBIE HCCJIEAOBaHUS C
UCITIOJIb30BAaHUEM U3MEPUTETBHBIX TPUOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ MHpOpMaIel (GU3NIECKOro COAepKaHus,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHMBaHUE MH(GOPMAIIHH;

3HAKOMCTBO €O cepaMu IpodeCCHOHATILHON AeSTEILHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIDKEHUSIX (DU3UIECKOM HAYKH.

Ha wuzyuenne ¢usuku (0a30BbIH ypOBEHb) HAa YPOBHE OCHOBHOI'O OOLIETO

oOpa3oBanus oTBoauTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEJENIO), B §
KJ1acce — 68 yacoB (2 4aca B Hezento), B 9 knacce — 102 yvaca (3 yaca B HEJETIO).

[Ipennaraemeiii B mporpaMMe no (Gpu3MKe MepedyeHb JadbopaTOpHBIX padoT U
OTBITOB HOCUT PEKOMEHIATENIbHBINA XapaKTep, yUYUTeb JeiaeT BEIOOP MPOBEICHUS
7abopaTOpHBIX PabOT M OMBITOB C YYETOM HWHIAWBUIYATBHBIX OCOOCHHOCTEH
OOyJaroIMXcs, CIHUCKA AKCIEPUMEHTAIBHBIX 3aIaHUH, MPEIaraeMbIX B paMKax
OCHOBHOI'0 TOCYJJapCTBEHHOTO 3K3aMeHa Mo (pusuke.



COJEP)KXAHUE OBYUYEHUA
7 KUIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY/KAIOIIEro Mupa.

®usuka — Hayka O mnpupone. fABneHus npuponbl. PU3NYECKHUE SBICHUS:
MEXAHUYECKHUE, TEIIOBBIE, IIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BenuuyuHbL. 3Mepenune Qu3nueckux BenuuynH. DuU3NYECKUE
npubopsl. [lorpemHocTs u3mMepeHunit. MexxayHapoHasi CUCTEMa €IMHHII.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKH H3Y4YaloT TMPUPOY.
EcTecTBeHHOHAy4YHBIM METOJA TMO3HAHUS: HAOIIOJEHUE, IMOCTAaHOBKAa HAYYHOTO
BOIIPOCA, BBIIBUKEHUE TUIMOTE3, DKCIIEPUMEHT MO MPOBEPKE TUIOTE3, OOBSICHEHNE
HaOmogaemoro siieHus. Onucanue GU3NUeCKUX SBJICHUN C TOMOIIBIO MOJIETIEH.

Jlemoncmpayuu.

1. MexaHuueckue, TEIUIOBbIE, DJJIEKTPUYECKUE, MArHUTHBIC, CBETOBbIC

SBJICHUS.
2. ®duznueckue nmpuOOPHI U MPOLEAYypa NPSIMbIX U3MEPEHUIN aHAJIOTOBBIM U
U(POBBIM MPUOOPOM.
Jlabopamopuvie pabomul u onvimaol.
1. OmnpenesieHHE IEHBI IeJICHUS IIKAIbl U3MEPUTEIIBHOTO mprbdopa.
2. M3mepeHue pacCTOSTHUN.
3. H3mepenue o0bEéMa KUAKOCTH U TBEPJOTO TEa.
4. OnpezneneHue pa3MepoB MaJbIX TeEl.
5. M3MepeHue temrieparypbl IIpA MOMOIIM KUJIKOCTHOIO TEPMOMETpa U
JIaTYUKA TEMIIEPATYPHI.

6. IIpoBeneHue uccinemoBaHus MO MPOBEPKE TUIIOTE3bl: JAIBHOCTH MOJETA
IIapuKa, MyMmEeHHOTO TOPU30HTAILHO, TeM OOoJIbIlie, YeM OO0JbIlle BHICOTA
IyCKa.

Paznen 2. IlepBoHayajibHbIe CBEIE€HUS 0 CTPOEHUM BelllecTBa.

Ctpoenue BemiecTBa: aTOMbl M MOJICKYJbI, HX pa3Mepbl. OmbIThI,
JIOKA3bIBAIOIINE JUCKPETHOE CTPOCHUE BEILIECTBA.

JBrxkenne yacTtul BemiecTBa. CBSi3b CKOPOCTH JBUKEHHUSI YACTHUI[ C
TeMriepatypoil. bpoyHoBckoe aBuxenue, nuddys3us. BzaumoneicTBue uacTuil
BEIIECTBA: MPUTSHKEHNUE U OTTAJIKUBAHHUE.

ArperaTHbple COCTOSIHHSI BEIIECTBA: CTPOCHUE Ia30B, KUJIKOCTENM M TBEPIBIX
(KpUCTaITMYEeCKUX) Tell. B3auMoCBsA3b MeXIy CBOWCTBAMHU BEUIECTB B Pa3HBIX
arperaTHbBIX COCTOSHUSX M WX aTOMHOMOJICKYJISIPHBIM cTpoeHHeM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BO/IbI.

Hemoncmpauuu.

1. Habnronenue 6poyHOBCKOTO JBUKCHHUS.



2. HaGmonenue nuddyzum.
3. HaOmionenue — siBneHui,  OOBSACHAIOMIMXCA  MPUTSKECHUEM  WIH
OTTAJIKMBAHUEM YaCTUI] BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. OueHka JuaMerpa aromMa METOAOM PsAOB (C  HCIOJIBb30BAaHUEM

dboTtorpaduii).
2. OnbITHI 10 HAOJIOCHHUIO TETIOBOT'O PACIIMPEHHUS Fa30B.
3. OnbITHI 10 OOHAPYKEHUIO JEHCTBUS CUII MOJICKYJISIPHOTO IPUTSIKEHUS.
Pa3nea 3. JIBuskeHHe U B3aUMOJAEHCTBHE TeJl.
Mexannueckoe nBWKEHUE. PaBHOMEpPHOE MW HEPABHOMEPHOE JIBUKCHHUE.
Cxopoctb. CpeliHsAsl CKOPOCTh MPH HEPAaBHOMEPHOM JBUKEHUH. Pacuér mytu u
BPEMEHU JIBUKEHHUSI.
SlBnenve wHepnuu. 3aKOH WHEpUHMH. B3amMonencTBue Ten Kak MpUYAHA
W3MEHEHHSI CKOPOCTH JBHXEHUsA Tel. Macca Kak Mepa HMHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
o0BbEMa BelleCTBa.
Cuila Kak XapakTepucTUKa B3auMojeicTBUs Tenl. Cuila ynpyrocTd W 3aKOH
['yka. 3MepeHue CUiibl ¢ TOMOIIBIO AUHAMOMETpA. SIBICHHE TATOTEHUS U CUia
TskecTd. CHila TSDKECTH Ha Apyrux maHerax. Bec tena. Hesecomocts. Crioxenune
CUJI, HAMPABJIEHHBIX MO OJHOM mpsiMoi. PaBHOnelcTByromas cuil. Cuiia TpeHUsl.
TpeHne CKOJIbXKEHUS U TPEHUE MOKOSA. TpeHue B MPUPOJIE U TEXHUKE.
Hemoncmpauuu.
1. HaGnroneHue MexaHHMUeCKOro JIBHXKEHHS Tela.
2. M3MepeHue CKOpoCTH MPSMOJIMHENHOTO ABUKCHUS.
3. HaOmronenue siBneHus MHEPIUU.
4. HaOmroneHue u3MeHeHUs1 CKOPOCTHU MPU B3aUMOJICHCTBUM TEJI.
5. CpaBHEHHME Macc 10 B3aUMOJEHCTBUIO TEIL.
6. Cno)xeHue cuJjl, HapaBJIEHHBIX MO OJHOMN MPSIMOM.
Jlabopamopuvie pabomul u onvimaol.
1. OmnpenesieHHE CKOPOCTH PAaBHOMEPHOTO JABUXKEHUS (IlIapuKa B )KUIAKOCTH,
MOJIEJIN AJIEKTPUUECKOTO aBTOMOOMJIS M TaK Jajiee).

2. OmpeneneHrie CpeHEN CKOPOCTH CKOJBXKEHHS OpycKa WM ILIapuKa o
HAaKJIOHHOM IJIOCKOCTH.
OmnpeneneHue MI0OTHOCTH TBEPAOTO TENA.

4. OmbITHI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb pacTsbKeHus (aedopmarivn)
MPY>KUHBI OT MTPUII0KEHHON CHUIIBL.

5. OnbITBL, JEMOHCTPUPYIOIIHNE 3aBUCUMOCTb CHJIBI TPEHHS CKOJIBKEHUS OT
BECA TEJIA U XapaKTepa CONMPUKACAIOIIMNXCS TOBEPXHOCTEM.

Pa3znen 4. /laBjieHue TBEPABIX TeJl, dKMIAKOCTEH U ra30B.



JaBnenne. CriocoObl YMEHBIIIEHUS U yBEJIWYEHUS JaBlieHus. JlaBiieHue rasa.
3aBUCHUMOCTh JIaBJICHHS raza OT 00b&ma, TemmepaTrypbl. [lepemaua naBieHus
TBEPABIMU TEJaMHU, XKUAKOCTAMU W razamu. 3akoH Ilackamns. [IHeBMaTHueckue
MaIIuHbBI. 3aBUCUMOCTh JaBJICHUS KUIKOCTA OT TayOuHBI. ['mapocraTudeckuid
napagokc. Coobmaromuecs: cocyibl. [ napaBindeckie MEXaHU3MBbl.

Atmocdepa 3emnau u armocdepHoe AaBiaeHue. [IpuunMHBI CyIIeCTBOBAaHUS
Bo3aymHONH o0onouku 3emud. OnbiT Toppuuenu. M3mepenue atrmocdepHOro
JABJICHUS. 3aBUCUMOCTh aTMOC(EPHOTO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPS.
[Tpubops! 17151 M3MepeHnss aTMOC(HEPHOTO TaBJICHHUSI.

JlelicTBue KUIAKOCTH U ra3a Ha NOTPY:KEHHOE B HUX TEJO. BrITankuparomas
(apxumenoBa) cuina. 3akoH Apxumena. [naBanue ten. Bo3nyxoriaBanue.

Jemoncmpayuu.
3aBUCHUMOCTbD JABIICHUS ra3a OT TEMIEPATYPhI.

[Iepenaua naBIeHUs KUJIKOCTHIO U Ta30M.

CooOmaroiuecs CoCy/bl.

['mapaBauueckuu mpecc.

[IposiBnenue nelcTBrsl aTMOCPEPHOTO JABICHUS.

3aBUCUMOCTh BBITAJKHUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YaCTU
T€JIa U TUIOTHOCTH KHUJKOCTH.

PaBeHCTBO BBITAJIKMBAOIIEH CUJIbI BECY BBITECHEHHOM KHUJIKOCTH.

8. YcIIOBHE IUIABAHUS TEJN: IUIABAHHWE WIIA MOTPYKEHUE TEJI B 3aBUCUMOCTHU
OT COOTHOIIEHUS TJIOTHOCTEN TEJIA U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimel.

1. HccnepgoBaHue 3aBUCMMOCTH Beca Tejla B BOAE OT 00bEMa NOrpyKEHHOM B
YKUJIKOCTh YaCTH TeJa.

2. OmnpenenieHue  BBITAJIKUBAIOIIEW  CHUJIbI, JCHCTBYIOIIEH Ha  Telo,
IIOIPYKEHHOE B JKUIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOLIECH CUIIbI, IEUCTBYIOLIEH HA TEJO
B JKMJKOCTH, OT MaccChl Tea.

4. OnpIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAJIKUBAIOIICH CHUJIBI,
JEUCTBYIONIEH HaA TEJIO B KUAKOCTH, OT OOBEMA MOTPYyKEHHOW B
JKUJIKOCTh YAaCTH T€Ja U OT IUIOTHOCTH KUIKOCTH.

5. KoHCTpyupoBaHne apeoMeTpa WM KOHCTPYMPOBAHUE JIOAKUM U
OIIpELEIIEHUE €€ IPYy30H0ABEMHOCTH.

Pa3znen 5. PaGora 1 MOIIHOCTB. JHeprus.

Mexanuueckast pabota. MOITHOCTS.

[IpocThie MexaHWU3MBI: pblUar, OJIOK, HAKJIOHHAs IIJIOCKOCTh. IIpaBuiio

paBHOBecus pbluara. lIpuMeHeHHEe TpaBWJIa pPaBHOBECHUs phluara K OJIOKY.
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«3onoroe mnpaBuno» wmexaHuku. KIIJ[ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY M TEXHUKE.

Mexannueckass dHeprus. KuHeTmueckas W INOTEHUUAIBHAS DHEPTHS.
[IpeBpalieHrie 0OJTHOTO BH/Ia MEXAHHUYECKOW SHEPTUU B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHHKE.

Jemoncmpayuu.

1. IIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaul.

1. Omnpenenenue pabOThl CUJIBI TPEHUS MPU PAaBHOMEPHOM JIBHXKEHUH Teja

10 TOPU3OHTAIBHOU IMOBEPXHOCTH.
2. HccnenoBanue ycinoBuil paBHOBECHUS phlUyara.
3. H3amepenue KIIJl HakTOHHOI MIIOCKOCTH.

4. V3yuyeHune 3aKOHA COXPAaHEHUS MEXAHUYECKOM YHEPTUH.
8 KVIACC

Pa3zneu 6. TeruioBble iBJICHUA.

OCHOBHBIEC TIOJOXEHUSI MOJICKYJISIPHO-KUHETUYECKOM TEOPUU CTPOECHUS
BemiecTBa. Macca u pa3mepbl aTOMOB M MOJIEKYJI. OMNbIThI, MOATBEPXKAAIOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHOKUHETUYECKOU TEOPUH.

Monenu TBEPAOTrO, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsCHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJIOKEHUN MOJEKYJIIPHO-KUHETUYECKOW TEOPUHU.
CmaurBaHuE U KaNWUISIPHBIE SIBJIEHUA. TENI0BOE PACIIUPEHUE U CIKATHE.

Temneparypa. CBsi3b TemIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBUKEHUS
yactull. Buyrpennss osHeprus. CnocoObl H3MEHEHHS BHYTpPEHHEH OJHEpPruu:
Temionepeaaya 151 COBEPIIICHUE paboThI. Bunsr TEIUIONEepEeAaUM:
TEIJIONPOBOJAHOCTh, KOHBEKIIHS, U3JTyYEHHE.

KonudecTBo TemioTsl. YenbHas TEIUIOEMKOCTh BEIIECTBA. TeruiooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIUIOBOro Oamanca. [lmaBmenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BELIECTB. YAEIbHAS TEIUIOTA IUJIABJICHUSA.
[TapooOpazoBanue u konjaeHcauus. Mcnapenue. Kunenue. YaenbHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpaTypbl KWUIIEHHS OT aTMoc(epHOTo
JTaBJICHHSI.

BrnaxHocTts BO31yXa.

DHeprus TOIUIMBA. Y IeJIbHAs TEIJIOTa CrOPAHUS.

[Ipunuunel pabotsl TermaoBbix aBurarenei KIIJ[ temmoBoro asuraresns.
TennoBble ABUTATENN U 3aLIATA OKPYKAOIIEH CPEbI.

3aKOH COXpaHEHUS U MPEBPAILCHUS SHEPTUU B TETUIOBBIX MPOIIECCAX.

Jemoncmpayuu.

1. Habnronenue 6poyHOBCKOTO JBUKCHHUS.
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Ha6monenne nuddysun.

HabmroieHue siBleHU CMaYMBaHMSI U KaMJUIAPHBIX SBJICHHIA.
HabmroieHue TermmoBoro pacmpeHust Tedl.

V3meHeHnue naBieHUS Ta3a MPU U3MEHEHHH 00BhEMa M HArPEBAHWH WIIA
OXJIXKICHUU.

[TpaBuiia u3MepeHus TEMITEPaTypHhI.

Buner Teronepenadm.

OxJaxieHue Ipu COBEPIICHUHN PaOOTHI.

HarpeBanue npu coBepIieHNH padOThl BHEITHUMHU CHJIAMHU.

. CpaBHEHHE TETIOEMKOCTEN Pa3JIMYHBIX BEIIECTB.

. Habmonenue kuneHus.

. Habmoienue nocTostHCTBa TeMIEpaTyphl PU TUIaBJICHUH.
13.

Moenu TenJIOBBIX IBUTaTEICH.

Jlabopamopuvie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OneITH IO OOHAPYKEHUIO IEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.
OMnbIThI O BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.
OnpIThl 1O HAOIIOJIEHUIO TEIUIOBOIO PACIIMPEHUSI Ta30B, KUIKOCTEH U
TBEPABIX TEIL.

Omnpenenenue AaBiIeHUs BO3AyXa B OaIOHE IINPULA.

OnbIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTH JIaBJICHHUS BO3JyXa OT €ro
00BEMa U HATPEBAHUS WIIM OXJIAXKICHUSI.

[IpoBepka runoTe3bl JUHEUHOM 3aBUCUMOCTH JJIMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUECKOUN TPyOKE OT TeMIEPaTyphl.

HaOnronenne wW3MEHEHMs] BHYTPEHHEH OSHEpPruud Tejla B Ppe3ysibTaTe
TEeIJIoNnepeay U padOThl BHEITHUX CUJI.

HccnenoBanue sBJICHHS TEIUIOOOMEHA MPHU CMEIIMBAHUU XOJIOJHOW U
ropsiueu BOJIBI.

OnpeneneHne  KOJWYECTBA  TEIUIOTHI, TOJYYEHHOTO  BOJOW  IpHU
TEMJI000MEHE C HATPEThIM METALTUICCKUM ITUITUHAPOM.

OmnpeneneHue yaelnbHON TEIIOEMKOCTH BEIIECTBRA.

HccnenoBanne mponecca UCIapeHusl.

Ornpenenenne OTHOCUTENBHOM BIAXXHOCTH BO3yXa.

Onpenenenue yaenbHOM TETUIOTHI TJIaBJIEHUS JIb/IA.

Pazgen 7. JaekTpudeckue 1 MarHUTHbIE SIBJICHUS.

Onextpuzauus Tena. J[Ba poaa 3JIEKTpUYECKHMX 3apsioB. B3aumonelicTBue
3apsDKEHHbIX  Ted. 3akoH KynoHa (3aBHCHMMOCTh CHJIbI  B3aUMOJEHCTBUS
3apsKEHHBIX TEJ OT BEJIMYMHBI 3apSA0B U PACCTOSIHUS MEKIY TEJIaMU).

Onexrtpuyeckoe none. Hanpsok€HHOCTE anexkTpudeckoro mnoss. [IpuHnmn
CYIEPIIO3ULIUN 3IEKTPUUECKUX MOJIEH (Ha KAUECTBEHHOM YPOBHE).



Hocutenu saeKTpuyecKux 3apsoB. DJIEMEHTAPHBIA JJICKTPUUECKUM 3apsijl.
Ctpoenue aroma. IIpoBONHMKM M AUAPIEKTPUKHA. 3aKOH  COXPAHEHUSA
AIEKTPUYECKOTO 3apsa.

DNEeKTPUYECKU TOK. YCIOBUSI CYIIECTBOBAHUS DJIEKTPUUECKOIO TOKA.
N cTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSA JJIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MAarHUTHOE). DJIIEKTPUUECKHUI TOK B KUJKOCTIX U razax.

Onektpuueckas menb. Cuna  ToKa.  DJIEKTPUYECKOE  HAMNpsKEHHUE.
ConpoTuBiieHHE MPOBOJIHUKA. ¥YJEIbHOE CONMPOTHUBJIEHUE BemiecTBa. 3akoH Oma
nns yyactka nend. [locnemoBarenbHoe W mapajlieibHOE — COCIMHEHUE
MIPOBOJIHUKOB.

PaGota ® MOIIHOCTH dJEKTpUYECKOrOo ToKa. 3akoH Jhxoyna—Jlenna.
DneKTpuYecKre 1Ny U MOTPEOUTENH IISKTPUIECKo sHepruu B ObITy. KopoTkoe
3aMBIKaHUE.

[TocTossHHbIE ~ MarHuThl.  B3auMoaeHcTBHE  IOCTOSIHHBIX ~ MarHUTOB.
MaruauTtHoe nosje. MarHuTHoe mnoJjie 3eMJIM U €ro 3Ha4€HUE ISl )KU3HU Ha 3eMlie.
OneiT  Opcrega. MarauTHoe 1Moje  3JEeKTpudeckoro Toka. [IpumeHeHue
AJIEKTPOMArHWTOB B TEXHUKE. J[efiCTBME MAarHUTHOIO MOJISI HA MPOBOJIHUK C TOKOM.
DJIEKTPOJABUTATENb MOCTOSHHOTO TOKa. MCmoyib30BaHWE 3IEKTPOABUTATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apanes. SABneHue 3aeKTpoMarHuTHOM MHAYKUMU. [IpaBuno Jlenna.
DNeKTporeHepaTop. Crioco6bl MOJTYYEHUS ANEKTPUUYECKOU SHEPTHH.
DJIEKTPOCTAHIIMY HAa BO30OHOBIISIEMBIX HCTOUHHUKAX YHEPTUH.

Hemoncmpauuu.

DJeKTpU3anus Tell.
JIBa po/ia 3JIEKTPUUECKUX 3apsiJI0B U B3aUMOJICHCTBUE 3aPSXKEHHBIX TEJ.
YCTpOUCTBO U IEUCTBUE INEKTPOCKOIIA.
DJIEeKTPOCTAaTUYECKAs UHAYKIIHSL.
3aKOH COXPAHEHUSI JICKTPUUECKHUX 3aPsJIOB.
[TpOoBOJHUKH W TUDJICKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIA.
HcTouyHMKH TOCTOSIHHOTO TOKA.
JleicTBHS DIEKTPUYECKOTO TOKA.
. DNEKTPUYECKUIN TOK B KUJKOCTH.
. I'a30BbIM pasps.
. U3mepenne cuibl TOKa aMIEPMETPOM.
. I3MepeHue 3JIeKTpUUeCKOro HaPsKEHUS BOJIBTMETPOM.
. Peocrar 1 MmarasuH COnpOTHUBIICHUM.
. BzauMoieiicTBrE€ TOCTOSIHHBIX MAarHUTOB.
. MozennpoBaHre HEBO3MOXXHOCTH PA3ACICHUS MTOJOCOB MATHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MoaenupoBaHrue MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.

OnbIT Ipcrena.

MarauTHoe 1oJjie Toka. DJIeKTPOMArHuT.

JlelicTBHE MarHUTHOTO TOJI HA TPOBOJHUK C TOKOM.

DNEKTPOJIBUTATEIb MOCTOSHHOTO TOKA.

HccnenoBanue sBJICHUA 3JICKTPOMArHUTHON MHIYKIIHH.

OnbiTel Dapajes.

3aBUCUMOCTh HAMNpaBJICHUS HWHAYKIUMOHHOIO TOKa OT YCIOBHM €ro
BO3HHKHOBEHHS.

DJIEKTPOrE€HEPATOP MOCTOSTHHOTO TOKA.

Jlabopamopuvie pabomul u onvimaol.

1.
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10.
11.

12.

13.

14.

15.

16.

OnpITel MO HAOIMIOACHUIO DJJICKTPU3AIMHU TN HHIAYKIUEH U TpH
COMPUKOCHOBEHUH.

HUccnenoBanne [OEUCTBUS JJIEKTPUYECKOTO TMOJISI HA MPOBOJAHUKU U
JTIADJICKTPUKH.

CoOopka u mpoBepka pabOThI JIEKTPUICCKON LT MOCTOSHHOTO TOKA.
N3MepeHue u peryaupoBaHue CUIIbI TOKa.

N3mepenue u peryJIupoBaHue HAMPSKEHUS.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa, WAYILETO 4Yepe3 pe3ucTop, OT
COIIPOTHUBIICHUS PE3UCTOPA U HATIPSLKEHUS Ha PE3UCTOPE.

OnbITHI, JEMOHCTPHUPYIOLINE 3aBHCHUMOCTbD AJIEKTPUYECKOTO
COMPOTUBJICHUS TPOBOJHUKA OT €ro JUIMHBI, IUIONIAAW TMOMEPEUHOro
CEUYEHHUS U MaTepuaa.

[IpoBepka mpaBwia CIOXKEHUS HANPSHKEHUM MpU MOCIEA0BATEILHOM
COEJIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBwia JJis CHJIbI TOKa MPU TAPAJIICTbHOM COCIMHEHUU
PE3UCTOPOB.

OmnpeneneHue padboOTHI AIEKTPUUECKOTO TOKA, UAYIIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOIIMHOCTH AJEKTPUYECKOTO TOKa, BBIJACIAEMON Ha
pPE3UCTOpE.

HccnenoBanre 3aBUCMMOCTH CWJIBI TOKA, MAYIIETO Yepe3 JaMIIOUKy, OT
HaIpsHKEHUs Ha HE.

Onpenenenue KII/] nHarpeBarens.

HccnenqoBanne MarHUTHOTO B3aUMOJCHCTBHS MIOCTOSTHHBIX MarHuTOB.
N3ydyeHne MarHUTHOTO TMOJS TOCTOSIHHBIX ~ MAarHUTOB TPU  UX
00BbEIMHEHUH U Pa3JICJICHUH.

HccnenoBanue AeHCTBUS SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17. OOBITBI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIbl  B3aUMOJEHCTBUS
KAaTyIIKM C TOKOM M MAarHUTa OT CHJIbl TOKAa W HaNpaBJEHUS TOKa B
KaTyIIKE.

18. M3yueHue nelCTBUSI MArHUTHOTO TOJI1 HA TPOBOJHUK C TOKOM.

19. KoHcTpynpoBanue u uzydeHue padoThl 31€KTPOABUTATEIIS.

20. smepenue KII/] anekTpoaBUrateibHON yCTaHOBKH.

21. OnBITBI IO UCCICOOBAHUIO SIBJICHUSA JIIEKTPOMAarHUTHON WHIYKIUU:
WCCIICIOBAHUE W3MEHEHWW 3HAYEHHS W HANPABICHHUS HWHAYKIHMOHHOTO
TOKA.

9 KNIACC

Paznen 8. Mexannuyeckue siBJICHUS.

Mexannueckoe nBwxkeHHE. MarepruanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXaHMYECKOTO JABWKEHHs. PaBHOMepHOE NpsIMOIMHENHOE
nBrkeHue. HepaBHoMmepHoe npsiMonnHeNHOE ABMKeHUE. CpellHssl 1 MTHOBEHHAas
CKOpOCTb TeJla IIPU HEPABHOMEPHOM JIBUKECHUMU.

VYckopenue. PaBHOyckOpeHHOe NpsiMOJIMHEWHOEe JBHkeHHe. (CBoOoaHOE
najaenue. OnwiTel ['anues.

PaBHOMepHOE ABMXKEHUE 1O OKpYXKHOCTH. llepwon u yvacrota oOparieHus.
JInnerHasa u yriioBasi CKOpocTH. LIeHTpoCcTpeMHUTEIbHOE YCKOPEHHUE.

[IepBsiii 3ak0H Hptorona. Bropoii 3akoH Hetotona. Tpetnit 3akon HerotoHa.
[IpyHIMN CyNIepIIO3UIMHU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHUS CKOJIbKEHHUS, CHJIa
TPEHUSI MIOKOSI, APYTUE BUJIBI TPEHUSI.

Cuna TsXKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpEHHE CBOOOIHOTO
nanenus. JBwkenue rmianer Bokpyr Comuima. IlepBas xkocMmuyeckasi CKOPOCTb.
HesecoMocTh 1 neperpysku.

PaBHOBecue matepuanbHO TOYkU. AOGCOMOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TeJIa C 3aKPEIJIEHHON OChIO BpalleHusi. MoMeHT cuiibl. LIeHTp TskecTH.

Nmmynbe tena. M3mMeHeHne ummyiibea. MIynbe cuiibl. 3aKOH COXPAaHEHHMSI
MMIYyJibCa. P€akTUBHOE ABUKEHUE.

Mexannueckass paboTra ¥ MOIIHOCTb. PaboTa cumil TSKECTU, YNPYTrOCTH,
TpeHusi. CBs3b dHEPruM U paboThl. [loTeHIIManbHas YHEPTUS Tela, MOTHATOTO Hall
IMOBEPXHOCTHIO 3eMIH. [IoTeHIIManbpHas sHeprust cxaTtou npyxuHbl. Kunetnueckas
sHeprus. Teopema 0 KMHETHYECKOW SHEPIHMHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
SHEPIUH.

Jlemoncmpayuu.

1. HaOnrogeHue MeXaHUYECKOTO JABMKEHHUS TeJla OTHOCUTEIBHO PAa3HbIX TEll

OTCYETA.



o vk~ w

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

CpaBHeHUE TyTENM W TPACKTOPUW ABUKEHHS OJHOTO M TOrO XK€ Teia
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JIBHXKEHUSI.
HccenenoBanre Npu3HaKkOB PAaBHOYCKOPEHHOTO IBUKECHUS.

Habnronenue 1BM>KEHMS TeJla IO OKPY>KHOCTH.

Hab6mronenne MexaHMuecKuX SBJICHUM, TPOUCXOISIINX B CUCTEME OTCUETa
«Tenexka» mnpu €€ PaBHOMEPHOM M YCKOPEHHOM JBHWKCHHHU
OTHOCHUTENHHO KaOuHeTa (GU3HKH.

3aBUCUMOCTh YCKOPEHUSI T€ja OT MAacChl Teja W JIEUCTBYIOIIEH HAa HETO
CHJIBL.

Habmroienue paBeHcTBa CHII ITPU B3aUMOJICHCTBUU TEII.

M3meHeHue Beca Tesa Ipu yCKOPEHHOM JBHKCHUH.

[lepenaya uMIrybca py B3aMMOJEHCTBUU TE.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJICHCTBUU TEIL.

CoxpaHeHHe UMITyJIbCa IIPU HEYIIPYTOM B3aUMOJEHCTBUN.

CoxpaHeHue UMITyJIbCa IPU a0COIIOTHO YIPYTroM B3aUMOJIEHCTBUU.
Habitoienue peakTUBHOTO ABU)KECHUS.

CoxpaHeHne MEXaHUYECKON SHEPTrUuu pH CBOOOTHOM MaJICHUU.
CoxpaHeHrne MEXaHUYECKOM SHEPTUU TIPU JBHKEHHUH TeNa MO IEVCTBUEM
IPYKUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa Juisi pasroHa W JabHEHUINErO0 PaBHOMEPHOTO
JBIDKEHUS MTAPUKA WA TETICHKKH.

OrnpeneneHue CpeaHEel CKOPOCTH CKOJIBKEHHS Opycka WM JBUKECHUS
[IapyKa Mo HaKJIOHHOM TIOCKOCTH.

Onpenenenrue yCKOPEHHsS Tejla MpPU PABHOYCKOPEHHOM JIBIDKCHHH T10
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanre 3aBUCHMOCTH TYTH OT BPEMEHH IPH PAaBHOYCKOPEHHOM
JIBMOKCHUHU 03 HavallbHOW CKOPOCTH.

[IpoBepka THUMOTE3bl: €CIU TMPU PABHOYCKOPEHHOM JBIDKCHHH 0e€3
HAYaJIbHOW CKOPOCTH IIYyTH OTHOCATCS KakK psJ HEYETHBIX YUCEI, TO
COOTBETCTBYIOIIIHUE MPOMEKYTKH BPEMECHH OJMHAKOBEI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT  CHJIBI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenune kodhGUIMEHTa TPEHUS CKOTBKCHUS.

Omnpenenenne XECTKOCTU TPY>KUHBI.

Omnpenenenre pabOThI CUJIBI TPEHUS TPU PAaBHOMEPHOM JIBIDKEHUH Teja
110 TOPU3OHTATLHOM MOBEPXHOCTH.



10. Onpenenenre pabOTHl CWIBI  YIPYTrOCTH TIpU  TMOABEME Tpy3a C
WCIIOJIb30BaHUEM HETIOIBHMYKHOTO U TIOIBUKHOTO OJIOKOB.

11. MI3yueHue 3akoHa COXpAHEHUS YHEPTHUHU.

Paznen 9. Mexann4yeckue KoJied0aHMsi M BOJIHbI.

KonebarensHoe nBmxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMI: TIEPHOT,
4acToTa, aMIUIUTYy1a. MareMaTu4ecKuil U NPy KUHHBIN MasTHUKU. [IpeBparieHue
SHEPIUH IPH KOJIeOATEIHLHOM JIBUKEHUH.

3aryxatomue  kosneOanms.  BwiHyXkneHHble — KoneOaHus.  PesoHaHc.
Mexannueckue BoaHbl. (CBOWCTBA MeEXaHWYECKMX BOJIH. [IpoposibHble U
MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI H CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHnuecKkue BOJIHBI B TBEPJOM TEJE, CEHCMUYECKUE BOTHBI.

3Byk. ['poMKOCTh 3Byka U BbicoTa ToHa. OTpaxkeHue 3Byka. MHdpa3Byk u
yJIBTPa3BYK.

Hemoncmpauuu.

1. HaGnronenue koneOGaHWil Ted MOJA JNEUCTBHEM CHIIBI TSDKECTH W CHJIBI
YIOPYTOCTH.

Hab6mronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HabGnrogenue BRIHYXAEHHBIX KOJI€OaHW U PE30HaHCA.
Pacnpoctpanenue npo10JibHBIX U MOMEPEYHBIX BOJIH (Ha MOJIEIH).
HabGnronenune 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
. AKyCTHYECKHUI pe30HaHC.
JIaﬁopamopubze pabomul u onvimel.
1. OmpenenieHWe YacTOTHl M TMEpUoja KoJieOaHUM MaTeMaTU4eCKOTO
MasiTHUKA.

2. OmpeneneHuie 4acTOTHl U IEPHOJIa KOJIECOAHHM MPY>KMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH TIepHOJia KOJIEOAHHM MOABEIICHHOTO K HUTH

rpy3a OT JJIMHBI HUTH.
4. HccnenoBaHue 3aBUCMMOCTHU TIEPHOJIa KOJIeOaHUN MPYyKUHHOTO MasSTHUKA
OT MAacchl rpy3a.

5. [IpoBepka HE3aBUCUMOCTH TEepHO/ia KOJIeOaHHI Tpy3a, MOABEIHICHHOTO K
HUTHU, OT MACCHI Ipy3a.

6. ONBITBI, JACMOHCTPUPYIOIIME 3aBUCUMOCTh  MEpHoJia  KojeOaHui
MPY>KMHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKUHBI.

7. W3mepenue yckopeHus cBOOOHOTO MaeHUS.

Paznea 10. DneKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHuTHOE  ToJIe.  DJEKTpOMarHuTHble  BOJHBL.  CBOiCTBa
aleKTpoMarHuTHeIX BOJH. Illkama snekTpomarHUTHBIX BOJH. Kcnosib3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JJIsI COTOBOM CBSI3H.
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DIneKTpoMarauTHas npupoga csera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBa
CBETA.

Jemoncmpayuu.

1. CBoiiCTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BonHOBBIE CBONMCTBA CBETA.

Jlabopamopuvie pabomul u onvimaul.

1. W3yueHue CBOWMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOHIBHOIO

TenedoHa.

Pa3znen 11. CBeToBbIe SIBJICHHS.

JlyueBass  mogmenr  cBera.  HMcrounumkm — cBera.  [IpsamosmmHenHoOe
pacnpoctpanenue cseta. 3atmenus Connua u JIynel. Otpaxxkenue ceera. [1nockoe
3epKaJIo. 3aKOH OTPAKEHHUS CBETA.

[Ipenomnenue cBera. 3akOoH IpernomieHuss cBera. llomHoe BHyTpeHHee
OTpakeHue cBeTa. lCronb30BaHWE TMOJHOTO BHYTPEHHEIO OTpPaKEHUS B
ONITHUYECKUX CBETOBOJAX.

Jlunza. Xom myweit B JnmH3e. Onruueckas cucrema (oroanmapara,
MHUKpOCKONIa M Tejeckona. ['ma3 kak omnrThuyeckas cuctema. bin3opykocTs u
JaTbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crekTp. Omnbitel HbtoToHa. CroxkeHue
CIEKTPAJIbHBIX LBETOB. J(Hciepcus cBeTa.

Jemoncmpayuu.

[IpssMONIMHEHOE pacIpOCTPAaHEHNE CBETA.

OTtpaxeHune cBeTa.

[Tonyyenune n300paxeHuil B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

[IpenomiieHue cBera.

OnTuyecKuil CBETOBO/I.

Xop nydei B coOuparonieit JIMH3e.

XoJ Iyder B paCCEUBAIOIEH JIMH3E.

[Toryuenue n300pakeHuii ¢ TOMOIIBIO JIUH3.

[Tpuntun aevicTBus doToammapara, MUKPOCKOIIA U TEJIECKOTA.

10. Moaens rnasa.

11. Pa3noxenue 6e5oro cBera B CIEKTP.

12. [lony4yenue 6e0ro cBeTa MpH CI0KEHUH CBETa Pa3HbIX I[BETOB.

Jlabopamopuwie pabomul u onvimaol.

1. HccnegoBaHue 3aBUCUMOCTH yria OTPAKEHHsS CBETOBOIO Jiydya OT YIUIa
MaJICHUS.

2. M3yueHue xapakTEepUCTUK U300PAKEHUS MPEIMETA B TIIOCKOM 3€pKajle.

3. HccnepoBaHue 3aBUCHMOCTH YIUIA MPEJIOMIIEHUSI CBETOBOIO JIy4ya OT yrJia
NaJEHUS HA TPAHULIE «BO3TyX—CTEKIIOM.

W X N U R W N RE



4. TlomyueHue M300paKeHUM C MOMOIIBIO COOMPAIOIIEH JIMH3BI.
Onpenenenue (HOKYCHOTO PACCTOSIHUA U ONTHYECKOM CHIIbI coOMparomieit
JIVH3BI.

6. OIBITHI 110 PA3JI0KEHUIO OEJIOr0 CBETAa B CHEKTP.

7. OmBITHI TI0O BOCHPHSTHIO IBETA MPEAMETOB IPH WX HAOIIOJCHHUH 4Yepes3
[[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBanroBble ABJI€HHUS.

OmnbiTel Pezepdopaa u minanerapHas mozenb aroma. Mogenb aroma bopa.
HcnyckaHue u MoriomeHne ceera aroMoM. KBaHThl. JIMHENYaThie CIEKTPHI.

PanuoaktuBHOCTh. Anb(a, OeTta- U ramma-usinydeHus. CTpOeHHE aTOMHOIO
anpa. HykionHas wmoxaens artomHoro snpa. WM3otomsl. PannoakTuBHBIE
npeBpaieHus. [lepron nonypacmnana aTOMHBIX SIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUS 3apAIOBOTO M MAaCCOBOI'O YHCEIL.
OHeprusi CBsI3M aTOMHBIX saep. CBs3b Maccel M dHepruu. Peakuum cuHTe3a U
nenenud saep. Ucrounuku saeprun CostHIla U 3BE3I.

SAnepnas sHepretvka. JleMCTBHUS pagUOAKTHBHBIX HW3JIYYEHUW HaA >KUBBIC
OpTaHU3MBI.

Hemoncmpauuu.

1. CrnekTpbl U3TYyYEHHUS U TOTJIOMICHUSI.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. ChekTp BoAOpoaa.

4. HaOmronenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOLIUX U3TYyYEHUN.

6. Peructpanus uzinydeHust IpUPOTHBIX MUHEPATIOB U IPOTYKTOB.

Jlabopamopuwvie pabomul u onvimaol.

1. HaGnroneHue CrulONIHBIX U JIMHEWUYATHIX CIIEKTPOB U3ITyUCHUS.

2. UccnenoBanue TpeKOB: M3MEPEHUE HHEPTUU YACTUIBI MO TOPMO3ZHOMY

nytH (1o ¢potorpadusim).

3. M3mepenue pagnoakTuBHOTO (POHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO-0000MIAIOMINN MOYJTh TIPEAHA3HAYCH JIJII CHUCTEMAaTHU3aIuu
U 0000meHUsT MPEeIMETHOTO  COACPKAHUS M OMNbITa  JACATEIbHOCTH,
NPUOOPETEHHOTO MPU M3YUYCHHUH BCEro Kypca (PU3UKH, a TakKXe JJIsi TOATOTOBKHU K
OCHOBHOMY TOCYIapCTBEHHOMY »5K3aMeHy MO (usuke g oO0ydarommxcs,
BBIOPABINNX ATOT yUEOHBIN MpeIMET.

[Ipy “3ydyeHUM JAHHOTO MOJIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NeSATEeIbHOCTH, HA OCHOBE KOTOPBIX 00€CreurnBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METaNpEeAMETHBIX  IUIAHUPYEMBIX  pe3yjbTaToB  00yueHus, GopMHUpyeTcs
€CTECTBEHHOHAy4YHass TPaMOTHOCTb: OCBOEHUE HAYYHBIX METOJOB HCCIEAOBAHUS



SBJICHUM TPUPOABl M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHATH (pu3myeckue
ABJICHUSI, NPUMEHSS T[OJy4YEHHBbIE 3HAHHWs, pelmaTrh 3aJadyd, B TOM YHCIE
Ka4E€CTBEHHBIE U SKCIIEPUMEHTAJIbHBIC.
[IpuHIMNIHANBEHO AEATEIBHOCTHBIM XapaKTep JAHHOTO pas3jielia PEeaIn3yeTcs
32 Ccu€T TOro, 4YTo OOydYarouIMecs BBIMOJHAIOT 3aJaHus, B KOTOPBIX UM
npearaeTcs:
HAa OCHOBE TIOJIYYCHHBIX 3HAHWI pacrno3HaBaTh M HAYYHO OOBSICHATH
bu3ndecKue SBICHUS B OKPYKAIOIIECH MPUPO/IC U TTOBCETHEBHOM JKU3HMU;
WCITOJI30BaTh HAYYHBIC METOJIBI UCCICAOBAHUS (PM3UMUECKUX SBJICHUN, B TOM
YHUCIIE I MPOBEPKHU THIIOTE3 U MOJIYUYECHUSI TEOPETHUECKUX BBIBOJIOB;
OOBSCHATh HAy4YHbIE OCHOBBI HaWOOJIEE BAXHBIX JOCTHXKCHHM COBPEMEHHBIX
TEXHOJIOTUH, HAIIPUMEDP, IPAKTUYECKOTO UCITOJIb30BaHUS PA3JIUYHBIX NCTOUHUKOB
SHEPrUH Ha OCHOBE 3aKOHA MPEBPALICHUS U COXPAHEHUS BCEX M3BECTHBIX BHUJIOB
SHEPIHUH.



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3ydenue (Hu3MKu Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HAMpaBICHO

Ha JOCTH>KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbIX
pe3ynbTaToB.

B pesynbrare nzydenus Gpu3MKM Ha YPOBHE OCHOBHOTO OOIIIET0 00pa3oBaHus

y oOyuaroierocsi 0yayT copMupoBaHbI CIEAYIOUINE JIUYHOCTHBIE PE3yibTaThl B
YaCTHU:

1) maTpMoTH4YECKOr0 BOCIIMTAHUA:

- TIPOSIBJIEHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
(u3nuecKoi HayKH;

- IIEHHOCTHOE OTHOIIICHHUE K JOCTHKEHUSAM POCCUUCKUX YUEHBIX-(DUZUKOB;

2) rpamIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

- TOTOBHOCTh K aKTUBHOMY y4YacCTHIO B OOCYK/IEHUU OOIIIECTBEHHO 3HAYMMbBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKu;

- OCO3HAaHHUE BAXHOCTH MOPATBHO-ITUYECKUX MPUHIIMIOB B JESATEIBHOCTH
YYEHOTI0;

3) 3cTeTH4eCKOro BOCIIUTAHMS

- BOCIIPUSATHE ICTETUYECKUX KAueCTB (PU3MUECKON HAyKH: €€ TapMOHHYHOIO
MMOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HaHWE IEHHOCTH (U3MYECKOM HAyKHM KaK MOIIHOTO HHCTPYMEHTa
IIO3HAHUSI MUPA, OCHOBBI PA3BUTHSI TEXHOJIOTHUM, BaXXHEMIIEH COCTABIIAIOLIEH
KYJBTYPBI;

- pa3BUTHE HAYYHOU JIFOOO3HATEILHOCTH, WHTEpeca K HCCIEI0BATEIbCKOM
NEATEIIbHOCTH;

5) ¢opmupoBaHus  KyJAbTYpPbl 3A0POBbS MU  IMOLUMOHAJIBHOIO
Os1aromoJry4ust:

- OCO3HaHUE IIEHHOCTH Oe30MacHoro obpa3a JKHU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXXHOCTH TMpaBui O€30MacHOrO TOBEICHUS Ha
TpPaHCTIOPTE, HA JIOpOrax, C JICKTPUUECKHM U TEIUIOBBIM 00OPYIOBaHHUEM B
JIOMAITHUX YCIIOBHSIX;

- c(hOpMHUPOBAHHOCTh HaBbIKa peQJIEKCHUU, TMPU3HAHKE CBOETrO IpaBa Ha
OIIMOKY U TAaKOI'o ke Mpasa y APYyroro 4ejaoBeKa;

6) TPy10BOI0 BOCIIMTAHMS:

- aKTMBHOE Yy4YacTHE B pPEIICHUM NPAKTUYECKUX 3aj1ad (B paMKax CEMbH,
00pa3oBaTEeNbHOM  OpraHMW3allid, TrOpoJa, Kpas) TEXHOJOTHUYECKOH U



COITMAJILHOM HAIpPaBIICHHOCTH, TPEOYIOMMX B TOM YHCIE U (DU3NUYECKHUX
3HaHUM;

e - UHTEPEC K MPAKTHUYECKOMY M3YUEHUIO TPOQeCcCrid, CBA3aHHBIX C (PU3UKOIA;

e 7)3K0JIOrHYECKOr0 BOCIIMTAHUSA:

e - OpUCHTANUS HA MPUMEHEHHWE (DU3MUYCCKUX 3HAHWUU JUIsl PEIICHUs 3a7ad B
o0JlacTH OKpy’Karolllel cpeapl, IUIAaHUPOBAHUSA IIOCTYNIKOB M OLIGHKH HX
BO3MOXKHBIX TTOCIICJICTBUI JIJI1 OKPY’KAIOIIEH CPEIbI;

e - OCO3HaHME TrJI00ATILHOTO XapaKTepa SKOJOTMYECKUX NpoOJeM U MyTeu ux

pelieHus;

e 8) amanTanuM K HU3MEHSIOUIMMCS YCJOBHUSIM COLMAJIBLHOM U NPHPOIHOM
cpeabl:

e - TIOTPEOHOCTH BO B3aWMOJICHCTBUU TPH BBINOJHEHUU HCCICIOBAaHUM U
MPOEKTOB (PU3WYECKOM HAMPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSIM
ApYTux,

e - TIOBBIIICHUE YPOBHSI CBOEH KOMIIETEHTHOCTH 4Y€pE3 MPAKTUUYECKYIO
JICSITEIBbHOCTD;

e - IOTPeOHOCTH B (POPMHUPOBAHUHU HOBBIX 3HAHUM, B TOM 4YHCIIe (hOPMYIUPOBATH
WJIeU, TIOHSATHUSI, TUTIOTE3bI O PU3NUYECKUX O0OBEKTaX U SIBJICHUSAX;

e - OCO3HaHHE JIe(PUIIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00JaCTH
busuKy;

e - IUIAHUPOBAHUE CBOETO PAa3BUTHSA B NPUOOPETCHHH HOBBIX (HU3UICCKHUX
3HAHUI;

e - CTpEMJICHUE aHAIM3UPOBATH U BBHISABIISATH B3aUMOCBSI3HU MPUPOJIbI, OOIIECTBA U
AKOHOMMKH, B TOM YHUCJIE C UCTIOIb30BaHUEM (DU3NUECKUX 3HAHUIA;

e - OIICHKAa CBOUX JICMCTBUH C Y4€TOM BIMSHHUS Ha OKPYXKAIOIIYI Cpeiy,
BO3MOYKHBIX I'JTOOAIBHBIX ITOCIEACTBUH.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesynpraTe OCBOEHUS TpOrpaMMbl MO (U3UKE Ha YPOBHE OCHOBHOTO
oOwiero oopazoBanus y o0yyaromierocsi OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOLIIE I03HAaBaTeIbHbIE YHUBEPCAIbHbBIC YUeOHbIE 1eHCTBUS,
KOMMYHHMKATHBHbIE  YHUBEpCaJbHbIE  y4yeOHble  JCWUCTBUSA,  PETYISATUBHbBIC
YHHUBEpCaJbHbIC yU4eOHbIE IeHCTBU.

ITo3HaBaTe/IbHBbIEC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBble JJornueckue a1eiicTBUA:
e BBIBISITH W XapPaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKU OOBEKTOB
(s1BNIEHU );



yCTaHaBIIMBATh CYIICCTBCHHBIN MPU3HAK KIACCU(PUKAIIMN, OCHOBAHUS IJIS
0000IIIeHNS U CpaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH U TIPOTHUBOPEUHS B PACCMaTPUBACMBIX (PaKTax,
JAHHBIX U HAOIIOICHUSIX, OTHOCSAIINXCS K (PU3HUECKUM SIBIICHUSIM;
BBISIBJISITH TTPUYMHHO-CJICICTBEHHBIE CBS3M NPHU H3YUYECHUU (PUIUUECKUX
SIBIICHUH ¥ MPOIIECCOB, JIeJaTh BHIBOJBI C MCIIOJIB30BAHUEM JETYKTHBHBIX
Y WHAYKTUBHBIX YMO3aKJIIOUEHUH, BBIIBUTATh THUIIOTE3B O B3aUMOCBS3SIX
(bU3UYECKUX BEIINYNH;

CaMOCTOSITENIFHO BBIOMpaTh CHoco0 pemieHus y4eOHOU (duznueckoi
3amau (CpaBHEHHE HECKOJIBKMX BapUaHTOB pEIICHUs, BbIOOp Hambosee
HOJIXOJSIIETO ¢ YUETOM CaMOCTOSITEIBHO BbIIEJICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarejbLcKue 1eHCTBUA:

MCIIOJIB30BaTh BOMPOCHI KK MCCIIEN0BATEILCKUN HHCTPYMEHT TTO3HAHMS;
MPOBOAUTH MO CAMOCTOSITEIbHO COCTABIICHHOMY IUIaHY OMBIT, HECIOKHBIN
bu3MYecKuil IKCIIEPUMEHT, HEOOJBIIOE HCCIAeAOBaHUE (PU3UUECKOTO
SABJICHUS;

OIICHMBaTh HAa MNPUMEHUMOCTh U  JOCTOBEPHOCTh HH(OpPMAIIUIO,
MOJTYYEHHYIO B XOJI€ UCCIICIOBAHUS UJIU IKCTICPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUS U BBIBOJABI MO pe3yJibTaTam
MPOBENEHHOTO HAOIIOJCHUS, OTIBITA, HCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE JIalIbHENIee pa3BUTHE  (UBHMUECKUX
MPOIIECCOB, & TAKKE BBIJIBUTAaTh MPEAMNOJI0XKEHUS 00 UX Pa3BUTHU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora ¢ undpopmaunmeii:

MPUMEHSTh Pa3UYHbIC METObl, THCTPYMEHTHI U 3aMpOCHI MPU MOUCKE U
orOope WHGPOPMAIMKM WIA JIaHHBIX C y4ETOM TMPENIOKEHHOW Yy4eOHOU
dbuznyeckoii 3a1a4u;

aHAM3UPOBaTh, CHCTEMATH3UPOBATh M MHTEPIPETUPOBATH MH(DOPMAITHIO
pPa3TUYHBIX BUOB B (POPM MIPEICTABIICHNUS,

CaMOCTOATENILHO  BBIOMpATh ONTUMAIbHYIO (GOpPMY TIPEICTaBIICHUS
uHQOpMaIlUl W WUTIOCTPUPOBATH peIlacMble 3a7a4dl  HECIOKHBIMH
CXeMaMH, TharpaMmMamMu, HHOU TpauKoi M MX KOMOWHAIIASMH.

KoMMyHUKAaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIEC A1eHCTBHUS:

B XO7Ie OOCYXJEHUs Y4eOHOro Marepuaia, pe3yJbTaToB J1a0OpaTOPHBIX
paboT ¥ MPOEKTOB 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYX/1aeMOil TEMBbI U
BBICKA3bIBaTh WU, HAlleJICHHBIC HA pEUICHUE 3aJaud W TMOAACp KaHHe
OJ1arokenaTeabHOCTH OOIIECHNUS;

COIMOCTABJIATh CBOM CYXICHHS C CYXJCHUSAMH JPYTHMX YYaCTHUKOB
Juanora, oOHapyKMBaTh Pa3IMYMe U CXOACTBO MO3UIIHI;



BBIPAKATh CBOXO TOUYKY 3PEHUS B YCTHBIX U IIMCBMEHHBIX TEKCTAaX;
nyOIMYHO NPEACTABIATh PE3yIbTAaThl BBINOIHEHHOTO (PU3NUYECKOIO OIBITA
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, IPOEKTA);

NOHMMATh W HWCHOJb30BaTh  MPEUMYIIECTBA  KOMAaHIHOM  H
WHIUBUIYAIbHOM palOThl MNpU PEIIEHUH KOHKPETHOW (PHU3UUECKOM
poOJIeMBI;

IIPUHUMATh LIEJIM COBMECTHOW AESATEIBHOCTH, OPTaHU30BBIBATh JCHCTBHUS
no e€ MOCTIKEHHUIO: paclpedensiaTh poiH, OoOCYXIaTh TMPOILECCHl U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIIOICH;
BBINIOJIHATh CBOIO YacTh pabOThI, JOCTUTasi KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HAIIPABJICHUIO W KOOPAWHHUPYS CBOM JEWUCTBUS C JPYTUMHU
YJICHAMH KOMAaH/JIbl;

OLICHMBAaTh Ka4ye€CTBO CBOETO BKJIaJa B OOMIMI HPOIYKT MO KPHUTEPHSIM,
CaMOCTOATENBHO CPOPMYITHMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBHUS.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYaIHSIX, TPEOYIOITUX
TUTSL petieHusT (GU3NISCKUX 3HAHUM;

OPUEHTHUPOBATLCS B  PA3NMMYHBIX  TMOAXOJAX TMPUHATHAS  PEIICHHUM
(MHIMBUAYATbHOE, TIPHHATHE PEIICHWS B TPYIIE, MPUHATHC pPEIICHUN
TpynIom);

CaMOCTOATEILHO COCTABJISITH AITOPUTM pellieHus GU3NUECKON 3aa4u WIn
IUTaHa HMCCIIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh IIPeIjlaracMbIe BAPUAHTHI PEIICHUH;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTyalluy U Npejiararh IjaH €€ U3MEHEHHUS,
OOBSACHATh NPUYMHBI  JOCTHXKEHUS  (HEIOCTHXKEHHs])) Pe3yJIbTaToOB
NEesATEeIbHOCTH, JaBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B ACATEIBHOCTH (B TOM YHCIIE B XOJ BBIIIOJHEHHUS
(Gu3NYecKoro UCCIEJOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
O00CTOSITENIBCTB, W3MEHUBIIMXCS CHUTYyallUid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKILIUX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LEIH U YCIOBUSIM;

CTaBUTh €051 Ha MECTO JAPYroro 4ejioBeKa B XOJ€ CIOpa WM JUCKYCCUU
Ha HAy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHHUS U JIOTHUKY JIPYroro;
IpU3HaBaTh CBOE MPABO Ha OIIMOKY MpHU PEIICHUH (PU3NUECKUX 3a/1ay WIN
B YTBEPXkICHUAX Ha HayYHbIE TEMBI U TAKOE K€ IIPaBoO JPYroro.



IMPEAMETHBIE PE3YJ/IBTATDBI

K xoHIy 00yuenus B 7 kijiacce npeaMeTHbIE pe3ybTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYYAIOIINXCS YMEHUM:

UCIIONB30BaTh  MOHATHS:  (uU3MUeckne ¥ XUMHUYECKHUE  SIBICHMUSA,
HaOI0/IeHUE, SKCIEPUMEHT, MOJENb, TUIIOTE3a, CIUHHIBI (PU3NIECKUX
BEJIMYMH, aTOM, MOJIEKYJIA, arperaTHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KHUJIKOE, Tra3000pa3HOe), MEXAHWYECKOE JIBKEHUE (paBHOMEpHOE,
HEpPaBHOMEPHOE, MPSMOJIMHENHOE), TPAaeKTOpUs, pPaBHOACHCTBYIOIIAs
cuna, aedopmanusa  (ynopyras, — IUIaCTUYECKasl)),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuath sABIeHUS (qudQy3us, TEIIOBOE ABMKEHHE YacTHIl BELIECTBA,
PaBHOMEpPHOE  JIBI)KEHUE, HEPABHOMEPHOE  JBWKEHHE, HHEpIus,
B3aMMOJICHCTBHE TEJ, paBHOBECUE TBEPJBIX TEJ C 3aKPEIUIEHHON OCBIO
BpallleHus, Tepefada JaBJICHUS TBEPABIMU TeEJIaMH, S>KUIAKOCTIMH U
razamM, arMoc()epHO€ JaBJICHHWE, IUIABaHUE TeJl, [PEBpAIICHUS
MEXaHUYECKOM PHEpPruM) MO ONMCAHUIO MX XapaKTEpHBIX CBONCTB M Ha
OCHOBE OIIbITOB, IEMOHCTPUPYIOIIUX JJaHHOE (PU3HUUECKOE SIBJICHHUE;
pacmo3HaBaTh TNPOSBICHHE M3YUYEHHBIX (PU3MYECKUX  SBICHUH B
OKpY)XKalIlleM MHUpe, B TOM 4YHucie (U3HUYECKHE SIBICHUS B TPUPOIE:
IpPUMEPHl ABW)KCHUS C PA3IUYHBIMU CKOPOCTSMHU B JKMBOW M HEXHBOU
npupojie, ACUCTBHE CUJIbl TPEHHs B NPHUPOJE U TEXHHUKE, BIIUSHUE
aTMOoc(epHOro JaBJeHHs Ha JKUBOM OpraHM3M, IJIaBaHUE PbIO, phluar B
TeJe YeJIO0BeKa, MPU 3TOM NEPEBOAUTH MPAKTUYECKYIO 33/layy B y4eOHYIO,
BBIJICIISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;
OIKCHIBaTh U3yYEHHbIE CBOICTBA TeN M (PU3NUYECKHUE SIBICHUS, UCTIOIb3Ys
¢usznyeckue BeTMYUHBI (Macca, 00BEM, IUIOTHOCTh BEIIECTBA, BpPEM,
nyTh, CKOPOCTb, CPENIHSAS CKOPOCTb, CHUJIa YIIPYTOCTH, CUJla TSDKECTH, BEC
Tena, CWia TpeHus, JAaBieHue (TBEPIOro Tena, >KUIKOCTH, Tra3a),
BBITAJIKMBAIOIIAS CUJIa, MEXaHUYecKas pabdoTa, MOIIHOCTb, TUIEUO CHIIBI,
MOMEHT CWJbl, KOA()(PUIMEHT TOJE3HOTO [EUCTBUS MEXaHU3MOB,
KUHETUYeCcKass U TMOTEHIMalIbHAs SHEpPrus), NMpU OMHCAHUU MPABUIBHO
TPaKTOBaTh  (PU3WYECKUI  CMBICT  HUCIOJB3YEeMBIX  BEJHYMH, UX
0003HaUYEHUs M EIUHULBI (PU3NYECKUX BEIMYMH, HAXOOUTh (HOPMYIIHI,
CBSI3bIBAIOIIME JAHHYIO (PU3NYECKYIO BEJIMYMHY C APYTMMHU BEJIMYUMHAMH,
CTPOUTH IPaUKU U3yUYEHHBIX 3aBUCUMOCTEN (DU3HUECKUX BEIHYMH;
XapaKTepU30BaTh CBOMCTBA TeN, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCIIOJIB3YS MIpaBUJIa CJIOKEHUs CUJl (BIOJb OJHOM IpsiMOii), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, IpaBuiIo paBHOBecusl pbryara (0Joka),



«30JI0TO€ TIPABWJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHHYECKOU
SHEPruM, NpPU HTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3allMChIBATh €70 MATEMAaTUYECKOE BBIPAKEHHUE;

OOBSCHATHh (PM3UYECKUE SBICHHS, TTPOIIECCHI U CBOMCTBA TEJ, B TOM YHCIIC
M B KOHTEKCTE€ CHTyallud MPAKTUKOOPUEHTHUPOBAHHOIO XapakTepa:
BBISIBIISATh MIPUYMHHO-CJICACTBEHHBIE CBSI3U, CTPOUTHh OOBsICHEHUE U3 12
JIOTUYECKUX I1aroB ¢ Omopoil Ha 1-2 M3ydyeHHBIX CBOWCTBA (PU3MUYECKUX
SBJICHUH, (PU3NIECKUX 3aKOHA TN 3aKOHOMEPHOCTH;

pemarb pacu€THhle 3a7adyd B |—2 JEWCTBUS, HCHOJB3YySd 3aKOHBI U
dbopMmyIibl, CBSA3BIBAIONINE (PU3MUECKHME BEIMYMHBI: HAa OCHOBE aHaIM3a
YCIJIOBUS 33/1a4d 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UIECKUE
BETUYUHBI B (DOPMYJIBI M TPOBOJIUTH PACUYEThl, HaXOJIUTh CIPABOYHBIC
JlaHHbIE, HEOOXOIUMBIC JJI PEILICHUS 3a/lay, OLCHUBATh PEaMCTUYHOCTD
MOJTY4YEHHOU (PU3UUECKOI BETUYUHBI;

pacro3HaBaTh NPOOJIEMBbI, KOTOPbIE MOXHO PpEIIUTh MPU TOMOIIU
(bu3MYEeCKUX METOJIOB, B OITMCAHUH UCCIIEIOBAHUS BBIJICISATH IPOBEPIEMOE
npeanosjoxkenue  (TUMOTe3y),  pa3idyaTh W HHTEPIPETUPOBATH
MOJIYYEHHBIA pE3ysibTaT, HAXOAUTh OIIUOKKM B XOJE OIbITa, JeIaTh
BBIBOJIBI 110 €T0 PE3YJIbTaTaM;

MPOBOJUTH OMbBITHI MO HAOMIOACHUIO (UBHYECKUX SBIICHUW WM
buznUecKux CBOMCTB Tel: dbopmMynHpoBaTh IPOBEPSIEMBIE
MPENO0JIONKEHUSI, COOUPATh YCTAHOBKY U3 MPEJI0KEHHOTO 000py10BaHus,
3aMUCBHIBATh XOJ OMbITA U (POPMYITUPOBATH BHIBO/IBI;

BBITIOJIHATh MPSIMBbIE M3MEPEHUSI PACCTOSIHUS, BPEMEHH, MAaCChl Tela,
o0BéMa, CHUJIBI W TEMIEpaTypbl C HCIOJb30BAaHHEM aHAJIOTOBBIX U
U(POBBIX TMPUOOPOB, 3aAMUCHIBATH I[IOKAa3aHUS MPUOOPOB C Y4ETOM
3aJlaHHOM a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHON (DU3NUYECKON BETMYMHBI OT
JIpPYyrol ¢ HCMOJb30BAHUEM TNPSIMBIX H3MEPEHUHN (3aBUCUMOCTU IIYTHU
PAaBHOMEpPHO JBWXKYIIETOCAd Teda OT BPEMEHHM JBUKCHHS TeJla, CHUJIbI
TPEHUS CKOJIBKEHHS OT Beca Teja, KadecTBa 00pabOTKH MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTHU CUJIbI TPEHHS OT IUIOLIAA COMPUKOCHOBEHUS TEJI, CUIIBI
YOPYTrOCTH OT YJJIMHEHUsI TPY>KWUHBI, BBITAJIKUBAIONICH CHJIBI OT 00BEMaA
MOTPYKEHHON YaCTU TeJa U OT IUIOTHOCTU XKUJKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TE€JIa, OT TIIyOWHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IJIaBaHus TeJ, YCIOBUN paBHOBECHUs pblyara U OJOKOB), y4acTBOBaTh B
IUIAHUPOBAHUM  YYEOHOTO MCCIEIOBAaHUS, COOUpaTh YCTAaHOBKY U
BBINIOJIHATh M3MEPEHHUsI, CIeNysl NPeJIO)KEeHHOMY IIaHy, (PUKCUPOBATH
pEe3yNbTaThl TMOTYYEHHON 3aBUCUMOCTH (U3UYECKUX BEIUYMH B BHUJC



MPEJIOKEHHBIX TaOMUIl U TpaduKOB, AeNaTh BBIBOJBI MO Pe3yJibTaTam
UCCJIeIOBAHNUS,

MPOBOJUTh KOCBEHHbIE H3MEpEHUs (HU3NYECKUX BEIMYHMH (IJIOTHOCTH
BEIIECTBA JKUAKOCTH U TBEPAOTO Teja, CHUJIA TPEHHUS CKOJBKECHUS,
JaBJICHHE  BO3/AyXa, BBITAIKUBAIOUIas CWiIa, JCHCTByIOmas  Ha
NOTPY’KEHHOE B JKUIKOCTh TeNo, KOAI(D(UIIMEHT IMOJE3HOTO JeHUCTBUS
MPOCTBIX MEXaHU3MOB), CIEAys MPEIJIOKEHHON WHCTPYKIMU: TIpH
BBITIOJTHEHUH HW3MEpPEHUIl COOMpaTh 3KCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIUUCIISATH 3HAUEHUE UCKOMOW BETTUYHHBI;

coOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
00opy10BaHUEM;

yKa3bIBaTh MPUHLUIBI JAEHCTBUS NMPUOOPOB M TEXHUYECKUX YCTPOWCTB:
BECBl, TEPMOMETp, JTUHAMOMETp, COOOIIAIOIIUECS COCYIbl, OapomeTp,
pBIYar, MOJBWKHBINA U HETOBMKHBIN OJIOK, HAKJIIOHHAS TTOCKOCTD;
XapaKTepU30BaTh MPUHIMIBI JEUCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HX OmNHUcaHusi (B TOM YHUCIE:
HNOJIUIMITHUKY, YCTPOWCTBO BOJAOIPOBOAA, TUIAPABIMYECKUN Ipecc,
MaHOMETp, BEICOTOMEp, IOPIITHEBON HACOC, ApEOMETP), UCTIONB3YsI 3HAHUS
O CBOMCTBaxX (PU3MYECKHUX SABJICHUM MU HEOOXOAUMBbIE (PU3UUECKUE 3aAKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHGOPMALMIO O  IpUMEpax)
MPAKTHYECKOTO HCIOJB30BaHUs (PU3MYECKMX 3HAHWW B TOBCETHEBHOM
XKU3HU I obecriedeHrsi 0€30MacHOCTH MpH OOpalieHnu ¢ mpudopaMu u
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHEHHUS 3I0POBbS U COOIIOACHUSA
HOPM 3KOJIOTUYECKOTO TOBEJCHHSI B OKPY KaloLEeH Cpeie;

OCYILECTBISATH OTOOp HCTOYHUKOB uH(popmauuu B VHTepHeTe B
COOTBETCTBHUH C 3aJaHHBIM MTOMCKOBBIM 3allPOCOM, HA OCHOBE UMEIOIIMXCS
3HaHUW © TYyTEM CpPaBHEHUS pa3IUYHBIX HCTOYHUKOB BBIJCIATH
uHpOpMaIMIO, KOTOpas SBISETCS NPOTHUBOPEYUBONM WM MOXKET OBITH
HEJ0CTOBEPHOM;

UCIIOJIb30BaTh MPH BBHIMOJIHEHUH YYE€OHBIX 3aJlaHUl HAYyYHO-TIOMYJISPHYIO
auTepatypy  (pu3Mdeckoro - coiepaHus, CIpPaBOYHbIE MaTepHAIIbI,
pecypcsl cetu MHTEepHET, BiageTh NpuéMaMu KOHCTICKTUPOBAHUSI TEKCTa,
npeoOpa3zoBaHus UHPOPMAITUU U3 OAHON 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MHCHbMEHHBIE W YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 UCTOYHUKOB MH(pOpMAIUU (PU3NYECKOTO COAEpPKaHUS, B TOM
yycie MyOJIMYHO JieJaTh KpaTKUEe COOOUIEHUS O pe3yibTaTax MpPOEKTOB
WIM y4eOHBIX MCCIENOBAaHUNA, MPU H3TOM TIPaAMOTHO MCHOJIb30BATh



U3YYCHHBIM TOHATUHHBIM anmapar Kypca (U3MKH, COMPOBOXKIATH
BBICTYIUJICHUE TTPE3CHTAlIUCH;

IpU BBIMOJHEHUU YUYEOHBIX MPOEKTOB M HCCIEIOBAHUN paclpenesTh
00s3aHHOCTH B TPyMIE B COOTBETCTBHUH C TIOCTABJICHHBIMHU 3aja4aMH,
CICAUTh 3a BBINOJHEHUEM IIJIlaHA JCUCTBUI, aJeKBaTHO OIICHUBATh
COOCTBEHHBIH  BKJIQJ] B  JEATEIbHOCTh  TPYIIIbI, BBICTPAUBATH
KOMMYHUKATHBHOE B3aUMOJICHCTBUE, YUUTHIBAS MHEHHUE OKPYKAIOIIHX.

K koHIy 00yuyeHus B 8 kJ1acce npeaMeTHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

WCIIOJIB30BaTh MOHSATHUS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JBUKEHUE
aTOMOB U MOJIEKYJ, arPETaTHBIE COCTOSIHUS BEIIECTBA, KPUCTAIUNINYECKUE U
amop(HbBIe TeJa, HACHIIICHHBI M HEHACHIIICHHBIA TMap, BIAKHOCTH
BO3/yXa, TeMIepaTypa, BHYTPEHHSSI SHEPrusi, TEIUIOBOM JBUTATENb,
AJIEMEHTAPHBIN AIEKTPUUYECKUIN 3aps/l, HIEKTPUUECKOE IOJIEe, TPOBOIHUKU
U JUAJEKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUAN TOK, MATHUTHOE TOJIE;
pasznuyaTh SBJICHHUS (TEIJIOBOE pACIIMpPEHUE U CKaThe, Teruionepeaaya,
TEIUIOBOE PaBHOBECHE, CMAUMBAHHE, KANWJUISIPHBIC SIBJICHUS, UCIIAPEHHE,
KOHJICHCAIlUsl, IUIaBJICHUE, KpHUCTauiM3auus (OTBEpIEBaHUE), KHUIICHUE,
Terionepeaaya (TeTIONPOBOHOCT, KOHBEKIIUS, U3JIyYEHUE),
ANEKTpU3alUs TEJ, B3aUMOJICUCTBUE 3apsAI0B, JACHCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMblKaHHE, B3aUMOAECHCTBHE MAarHUTOB, JIEUCTBUE
MarHMTHOTO TOJIsi Ha MPOBOJHUK C TOKOM, AJIEKTPOMArHUTHAsI UHIYKITUS)
M0 OINHUCAHMI0 MX XapaKTEPHBIX CBOHCTB W HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3NUYECKOE SIBICHUE;

pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3UYECKUX  SBICHUU B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SBIICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSDKEHHWE M KaNWUIIPHBIC SBJICHUS B TPUPOJIE,
KpUCTAUIbI B mpupone, wuznydeHue CoJiHIIA, 3aMep3aHHe BOJOEMOB,
MOpCKHue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, DJICKTPUUECKHE
ABJICHUSI B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emiH, Jpeiid TOJIOCOB, POJIb MarHUTHOTO TOJS IS JKU3HU Ha
3emiie, MOJSIPHOE CUSTHUE, TIPU ATOM MEPEBOJAUTH MPAKTUYECKYIO 3a7auy B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UYECKHUX
SIBJICHU;

OMMKCHIBATh M3yUYEHHBIE CBOMCTBA TEN U (PU3UUYECKUE SBICHHUS, UCTIOIL3YS
bu3nyeckue BeTUYHMHBI (TeMIepaTypa, BHYTPEHHSISI SHEPTusi, KOJIUYECTBO
TEIUIOThI, yJENbHAs TEIUIOEMKOCTh BEIIECTBA, YAEIbHAs TEIJIOTa
IUIaBJICHUS, yJeJbHas TeIyioTa NapooOpa3oBaHMs, YJeidbHas TEIIoTa
CropaHusi TOIUIMBA, KOA((UIMEHT TMOJE3HOTO JCHCTBUS TEIIOBOU



MalluHbl, OTHOCHUTENIbHASI BJIAXKHOCTb BO3AYyXa, JJIEKTPUUYECKHM 3apsf,
CHJIA TOKA, JJIEKTPUYECKOE HAIPSIKEHUE, COIPOTHUBIICHHE IIPOBOJHUKA,
yIEIbHOE  CONPOTHUBIIEHWE  BellecTBa, paboTa W MOIIHOCTH
NEKTPUYECKOr0  TOKAa), NpPH ONHCAHMM TNPABWIBHO TPAKTOBATH
(bu3MYECKU CMBICT MCIOJIb3YEMBIX BEIUYMH, 0003HAYEHUS U EAMHHIIBI
(¢u3NYEeCKUX BEIWYMH, HAXOIUTH (HOPMYJIbI, CBSI3BIBAIOLIUE JIAHHYIO
(u3NYECKYI0 BEIWYMHY C JPYTUMH BEJIWYMHAMH, CTPOUTH TIpapuKu
W3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYMH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3WYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIb3Ysl OCHOBHBIE TMOJIOKEHHSI MOJIEKYJIPHO-KUHETUYECKOW TEOpUHU
CTpPOEHUs BEILECTBA, NMPUHLHUII CYNEPHO3UIUN NOJIeH (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHs 3apsaa, 3akoH Oma A yJacTka Lenu, 3aKOH
JIxoynsa—JleHna, 3akOH COXpaHEHMS DJHEPIUM, IIPU OTOM JaBaTh
CIIOBECHYIO (DOPMYJMPOBKY 3aKOHA W 3allMChIBATh €r0 MATEMATHYECKOE
BBIPAKEHHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TE€l, B TOM 4YHCIE U B
KOHTEKCTE CHUTyallud NPaKTUKOOPHUEHTHPOBAHHOIO XapaKTepa: BBIABIATH
NPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUThH OOBSCHEHUE U3 1—2 JOTHYECKUX
1aroB ¢ Omnopod Ha 1—2 W3y4eHHBIX CBOMCTBA (PU3MUYECKHUX SIBICHHIA,
(bu3znyecKuX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiaTh pacy€THbIE 3aJadyd B 2—3 JEHCTBHS, MCHOJB3Yys 3aKOHBl U
dbopmyIibl, CBSA3BIBAIOIINE (PU3MUECKHME BEJIWYMHBI: HAa OCHOBE aHAJINM3a
YCIIOBUSI 3a/layd 3alUChIBaTh KPATKOE YCIIOBHUE, BBISBISATH HEIOCTATOK
JAHHBIX [JIs  pEIIeHUs 3a7aud, BbIOMpaTh 3aKOHBI U  (POPMYIIBI,
HeoOXOouMble il €€ pelIeHUs, NPOBOAMTH pPAcU€Thl U CpPaBHUBATH
MOJy4YE€HHOE 3HaUeHUe (PU3NYECKON BETUUMHBI C U3BECTHBIMU JIaHHBIMU;
pacno3HaBaTh MpPoOOJIEMbl, KOTOPbIE MOKHO pEUIUTh NpPH MOMOUIU
(bU3MYEeCKUX METOOB, HCIOJb3yS ONHCAHWE HCCIEHOBaHUS, BBIIEIATH
IIPOBEPAEMOE NPEAINOJIOKEHNE, OLIEHUBAaTh MPAaBWIBHOCTH MOpsAJKa
IIPOBENICHUSI HCCIIEOBAHUS, 1€JIaTh BBIBOJBL;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (DU3MUECKUX SIBICHUH WK
(bu3MYeCKUX CBOMCTB Tell (KanWJLISpHBIC SIBJICHUS, 3aBUCUMOCTD JIABJICHUS
BO3/lyXa OT €ro o0bEMa, TeMIepaTypbl, CKOPOCTH MPOLECCa OCTHIBAHUS U
HarpeBaHusl NpPU M3JIYYEHHH OT LBETa MU3JIydaromieil (TOriIolaromei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHHsI BOJBI OT TEMIEPATYPHI KUIAKOCTH H
IUIOAA €€ IOBEPXHOCTH, OJJIEKTpHU3alUs Tel M B3aUMOJCHUCTBHE
IEKTPUYECKUX  3apsAl0B, B3aUMOJEHCTBHE IIOCTOSIHHBIX MAarHUTOB,
BU3YyalIM3allMsl MAarHUTHBIX IIOJIEH ITOCTOSIHHBIX MAarHUTOB, JEUCTBUSA
MarHUTHOrO MOJs Ha NPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,



CBOMCTBA DBJIEKTPOJBUIATENsl IOCTOSHHOIO TOKa): (OpMYJIUpPOBATH
IPOBEPSIEMBIE MPEATIONOKEHHS], COOMPATh YCTAHOBKY U3 MPEUI0KEHHOTO
000py10BaHus, ONUCHIBATh XO/JI OTbITa U (POPMYJIUPOBATH BHIBOJBI;
BBIIOJIHATh ~ MPAMBIE  W3MEPEHHUS]  TEMIEPATYPbl,  OTHOCHUTEIBHOMN
BJIQXHOCTH BO3JyXa, CHJIbl TOKA, HANPSOHKEHUS C HCHOJb30BAHHEM
aHAJIOTOBBIX NPUOOPOB M JATUYMKOB (PU3MUECKUX BEJIWYUH, CPaBHUBATh
pe3yJIbTaThl U3MEPEHUN C YUETOM 33JaHHOM a0COJIFOTHOM MOTPEITHOCTH;
POBONUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHOM (PU3HMUECKON BETUYHUHBI OT
IpYyroi C  UCHOJIb30BAaHUEM TMPSAMBIX HM3MEpPEHUH  (3aBUCUMOCTh
CONMPOTHUBJIEHUS! TPOBOJHUKA OT €ro JUIMHBI, IUIOHAJAN IOMEPEYHOro
CEYEHMS U Y/IEIBHOIO COITPOTHUBIICHHS BEIECTBA IPOBOJIHMKA, CUJIbI TOKA,
UAYIIEro 4epe3 MPOBOAHMK, OT HANOpsDKEHUS Ha  IMPOBOJHUKE,
UCCIIEJOBAaHUE IIOCJIENOBAaTEIbBHOTO M IApaUIEIbHOTO  COSAVMHEHHH
IIPOBOJHUKOB): IJIAHUPOBATH HCCIEAOBAaHUE, COOMPATh YCTAHOBKY H
BBITNIOJIHATh W3MEPEHUs, CJenysl MPEeAJOKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJYYEHHOW 3aBUCMMOCTH B BHJAE TaOJIMI U TIpadUKOB,
JieaTh BBIBOJIBI 10 PE3YJIBTATAM HCCIICIOBAHUS;

IPOBOJIUTh KOCBEHHbIE U3MEpEHUA (PU3NYECKUX BeIUUHMH (yHAesbHas
TEMJIOEMKOCTh  BEIIECTBA, COMPOTUBIEHUE MPOBOAHMKA, padoTra U
MOIIHOCTh 3JIEKTPUYECKOI0 TOKa): IJIAHUPOBaTh W3MEPEHHs, COOMpPATh
DKCIIEPUMEHTAJIbHYIO0 YCTAHOBKY, CIIEysl NPEIJI0KEHHON MHCTPYKLUHU, U
BBIYHCIIATH 3HAUEHUE BEJIMYUHBI;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
000opy10BaHUEM;

XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HA HX ONUCAaHUA (B TOM 4YHUCIE:
CUCTEMa OTOIUIEHUSI JOMOB, TMTPOMETp, MapoBas TypOMHA, aMIlepMeTp,
BOJIbTMETP, CUETUMK OJIJIEKTPUUECKOW HHEPTUH, 3JIEKTPOOCBETUTEIbHBIC
npuOOpkl, HarpeBaTeIbHbIE AIEKTPONPUOOPHI (IPUMEPHI), IIECKTPUUECKUE
IPENOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IIOCTOSTHHOTO TOKA),
UCIIOJNIB3YSl 3HAHMS O CBOWCTBax (hM3MUECKUX SIBICHUN U HEOOXOIUMBIE
bu3nyecKue 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA M M3MEPUTENIbHbIC
npuOopbl MO CXeMaM M CXEMAaTUYHBIM pHUCYHKaM  (KMJIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TMTPOMETP, ABHUraTelb BHYTPEHHETO
CTOpaHHUs, AJIEKTPOCKOIN, PEOCTar), COCTaBIATh CXEMbI JJIEKTPUUYECKUX
LEeNeil ¢ mocaen0BaTeNbHbIM U MapaJlIEIbHBIM COCUHEHUEM DJIEMEHTOB,
pasnuyas ycloBHbIE 0003HAUEHUSI SJIEMEHTOB AJIEKTPUUYECKHUX LETIEH;



OPUBOAUTH  MpUMEphl  (HAXOAUTh  WHGOPMAIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUS (U3MUYECKUMX 3HAHUW B TIOBCEIHEBHOM
KU3HU I oOecrieueHrs 0e30MacHOCTH MPpU O0pallleHUuu ¢ MpudopamMu U
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHCHHS 370POBbS M COOIIOACHUS
HOPM IKOJIOTUYECKOTO TOBEJICHHSI B OKPY>KaIOIIEeH Cpefie;

OCYHIECTBJISATh TMOUCK HHPoOpManuu (U3HUUECKOTO COJEpKaHUS B
WuTepHeTe, Ha OCHOBE HMEIOIIMXCA 3HAHMM U TYyTEM CpaBHEHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIACIATh  HH(POPMAIMIO, KOTOpas
SIBJISICTCSI IIPOTUBOPEUNBON MITM MOYKET OBITh HEJIOCTOBEPHOM;
WCITOJIB30BATh MPHU BHITIOJTHCHUH yUEOHBIX 3aJaHUN HAYIHO-TTOMYJISIPHYIO
JUTEPATYpPy (PU3MUECKOrOo  COJIEpKaHMs, CIPABOYHBIE MaTepHabl,
pecypcebl cetu HTepHeT, BiaieTh NMpUEéMaMy KOHCTIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co3gaBaTh COOCTBEHHBIC MHCHbMEHHBIC W KpPaTKUE YCTHBIC COOOIICHWS,
0000mass uHGOPMAIIMI0O U3 HECKOJBKUX HCTOYHHKOB (PU3UYECKOTO
CollepKaHUsi, B TOM 4YHCJIE MYyOJIMYHO TIPEACTaBIATh PE3YJIbTaThl
MPOCKTHOM WJIM HMCCIEIOBATEIBCKON NIEATETbHOCTH, MPU 3TOM T'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM TOHATHIHBIA anmapat Kypca (Qu3ukw,
COIPOBOX/IATh BHICTYIUICHHUE MTPE3CHTALINEIH;

IpPU  BBHIMOJHEHUH YYEOHBIX TMPOEKTOB W HUCCIEAOBAaHUN (U3HUUECKUX
MPOLIECCOB pacCHpeiesTh OOA3aHHOCTH B TPYIIE B COOTBETCTBUH C
MOCTABJICHHBIMU 3a/1a4aMH, CJICJAUTH 34 BBHITIOJHEHUEM IJIaHa TCUCTBUM H
KOPPEKTUPOBATh €ro, aJeKBAaTHO OIICHWBaTh COOCTBEHHBI BKJIAJ B
NeATEeTLHOCTh TPYIIHI, BEICTPAWBAaTh KOMMYHHUKATHBHOE B3aUMOJICHCTBHE,
MIPOSIBJISISI TOTOBHOCTh pa3peniaTh KOHMIUKTHI.

K koH1y 00yueHus B 9 kjacce mpeIMeTHbIE pe3yJibTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIB30BaTh TOHSTHS: CHUCTeMa OTcY€Ta, MaTepualibHasi ToOYKa,
TPAeKTOPHs, OTHOCUTEILHOCTh MEXAHWYECKOTO MBIKCHUS, Jehopmarius
(ympyrasi, miacThuyeckasi), TPEHUE, LEHTPOCTPEMHUTEIBHOE YCKOPEHUE,
HEBECOMOCTh M TIEPETPY3KH, IEHTP THKECTH, aOCOIIOTHO TBEPIOE TEIO,
LEHTP TSHKECTH TBEPAOTO Tejla, paBHOBECHE, MEXAaHUYECKHUE KOJICOaHUs U
BOJIHBI, 3BYK, WH(QPa3ByK M YJIbTPa3BYK, DJIEKTPOMArHUTHBIC BOJIHBI,
IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JTalbHO30PKOCTD,
CHEKTPBI UCIYCKAHUS W TOTJIONMEHus, ab(a, 6eTa- U raMMa-u3IydeHus,
U30TOIIBI, SIZIEPHAS] DHEPTETUKA;

paznuyaTh SBJICHUS (PaBHOMEPHOE UM HEPaBHOMEPHOE MPSIMOJIMHEWHOE
JBIKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEMHOE JBUXKEHUE, CBOOOJIHOE
NaJICHUE TeJl, PABHOMEPHOE JBUKEHUE MO OKPYKHOCTHU, B3aUMOJICHCTBUE



TEJ, PEaKTUBHOE ABM)KEHUE, KojeOaTelnbHOE IBMKEHME (3aTyXarollue U
BBIHY/ICHHbBIE KOJI€OaHMsI), PE30HAHC, BOJHOBOE JBUKEHHE, OTPAKEHHE
3BYyKa, MPSMOJIMHEHHOE PpacIpOCTPAHEHUE, OTPAKEHHE U IPEIOMIICHHE
CBETa, IIOJJHOE BHYTPEHHEE OTPAKEHHE CBETA, pa3jioKeHue Oeoro ceeTa B
CHEKTp M CJOKEHUE CHEKTPaJbHBIX LIBETOB, JUCHEPCHS CBETAa,
€CTECTBEHHAsl PAIMOAKTUBHOCTb, BO3ZHMKHOBEHHUE JIMHEHYATOroO CIIEKTpa
U3Jy4YEHUS) M0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UUECKOE SBICHHE;

pacno3HaBaTh NPOSABICHHE W3YYEHHBIX (PU3HYECKUX  SBJICHUU B
OKpyXarolmeM Mupe (B TOM 4Yucie (PU3NYECKHE SBICHHS B MPHUPOJAE:
IIPWINBBI U OTIIUBBI, ABMKEHUE IIIaHET COJHEYHOW CUCTEMBI, pEAKTHBHOE
JBWKEHUE JKUBBIX OpPraHU3MOB, BOCIIPUATHE 3BYKOB JKHBOTHBIMH,
3eMJIETPSICEHUE, CEICMUYECKUE BOJHBI, I[yHAMH, 3XO, IBETa Te,
ONTUYECKHUE SIBICHUS B NPHUPOAE, OMOJIOTMYECKOE NEWCTBHE BUAMMOTO,
yIbTPapUOJETOBOIO U PEHTICHOBCKOIO M3JIy4€HHUH, €CTECTBEHHBIN
pPaZMOaKTUBHBIN (OH, KOCMHYECKHE JyYd, PaJUOaKTHUBHOE H3IyUYCHHE
IPUPOAHBIX MHMHEPAJIOB, JEHCTBHE pPANAMOAKTHBHBIX W3IyYEHUH Ha
OpraHu3M 4eJIoBeKa), MpPH 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/lady B
y4eOHYI0, BBIACNATh CYUIECTBEHHbIE CBOMCTBa (TpHU3HAKH) (PU3MUYECKUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHbIE CBOICTBA Te€N M (PU3NUYECKUE SIBICHUS, UCIOJIB3YS
(du3nuecKkue BeNWYUHBI (CpEeIHsAs WM MIHOBEHHAs CKOPOCTh Tejla Mpu
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, MEpEeMEIlECHUEe, MyTh, YIIIOBas
CKOPOCTb, CHJIa TPEHUS, CUJa YNPYrOCTH, CUJIA TSXKECTH, YCKOPEHHE
CBOOOJHOTO TMAJCHMs, BEC Tejla, HUMIYJIbC Tejla, HUMITYJIbC CHUJIB,
MeXaHu4yeckas paboTa M MOIIHOCTb, IOTEHUHUAIbHAas HHEPIrusl Tena,
MOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS IHEPTUsl CKATOU
NPYXKUHBI, KUHETHYECKas SHEprus, IOJIHAs MeEXaHW4ecKas >SHeprus,
NEPUOJ U YacTOTa KojeOaHul, UIMHA BOJIHBI, TPOMKOCTb 3ByKa U BbICOTA
TOHA, CKOPOCTh CBETA, MTOKA3aTEJIb PEJIOMIIEHUS CPEABI), TP OMUCAHUU
IPAaBWJIBHO TPAKTOBATh (U3UYECKUN CMBICT HUCHOJIb3YEMbIX BEJIUYMH,
0003HAaYEHUsI U EIUHULIBI (PU3MYECKUX BEJIWYUH, HAXOAUTH (HOPMYIIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTMMH BEJIMUYMHAMM,
CTPOUTDH rpaUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepU30BaTh CBOMCTBA TeNl, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCIIOJIb3YSl 3aKOH COXPAaHEHUsl DHEPIMH, 3aKOH BCEMHUPHOIO TATOTEHUS,
OPUHLMI CYNEPHO3ULMU CHUJI, NPUHUUI OTHOCHUTEIbHOCTU ['ammies,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHMsI MMIIYJbCa, 3aKOHBl OTPAKEHUS U
IIPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHHSI 3apsAI0BOTO U MAaCCOBOI0 YUCEIN



P SIIEPHBIX PEaKlusax, MPU ATOM JaBaTh CJIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3aMMChIBATh €0 MaTEMAaTUYECKOE BhIPAKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTYyaIlil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
IaroB C Omnopoi Ha 2-3 U3Y4YEHHBIX CBOMCTBA (PU3MUECKHUX SIBICHUIA,
(bu3MYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTh pacy€THble 3aJadd  (ONUparolMecss Ha cucremy w3 2-3
yYpaBHEHHUI), UCTIONB3Ys 3aKOHBI U (POPMYJIBI, CBA3BIBAIOIINE (DHU3HUECKUE
BEJIMUMHBI: HA OCHOBE aHANIM3a YCIOBHUS 3a/Jayd 3alUCBIBATH KPAaTKOE
YCIIOBHUE, BBISBIATh HEIOCTAIOIIME WIM U30BITOUHBIE JaHHbIEC, BHIOUPATH
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JJISl PELICHMUS], IPOBOAUTH PACUEThI U
OLICHWBATh PEAIMCTUYHOCTh TIOJYYEHHOTO 3HAdeHus (Hu3mdeckon
BEJIMYMHBI,

pacrno3HaBaTh MpOOJEMBbI, KOTOpPbIE MOXKHO PpELIUTh MpPU MOMOIIU
($uU3NYECKUX METO/IOB, MCIIONb3Yys ONHCAHHUE HCCIEJOBAHMS, BBIIEIATH
IPOBEPSIEMOE  TPEANOJIOKEHUE, OLICHUBATh MPAaBWIBHOCTh IOpSIKA
NPOBEICHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIOIEHUH U OTBITOB;

OPOBOAUTH OMBITHl 1O HAOMIOACHUIO (U3MUECKUX SBICHUM WU
¢u3znyecKkux CBOWCTB Ten (M3ydeHHe BTOporo 3akoHa HbproToHa, 3akoHa
COXpaHEHHUsl HDHEPTHH, 3aBUCHUMOCTh TEpHUoaa KojeOaHWW TPy KHHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYAbl MAJIbIX KOJICOAHUH, MPAMOJIMHEMHOE PacCpOCTpaHEHUE CBETA,
pasnokeHre Oenoro cBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUs B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)keHHsl IpeaMera B coOuparomien
JuH3e, HAOMIOJEHNE CIUIOMIHBIX W JUHEWUYaThIX CHEKTPOB H3IIYYCHHUS):
CaMOCTOATENIbHO cOOMpaTh YCTAHOBKY M3 H30BITOUHOro Habopa
o0OpylOBaHUs, ONHUCBHIBATH XOJ  ONbITAa U €ro  pe3yJbTaThl,
(dbopMynupoBaTh BHIBOJIBI;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX W3MEPEHUH, onpeaensis
CpelHee 3HAaYeHUe u3MepseMol BelIHYUHBI ((POKYCHOE pacCTOsSHUE
coOuparolel JuH3bl), OOOCHOBBIBaTH BBIOOpP crocoba M3MepeHus
(M3MepuTEeIHHOTO MPUOOopa);

OPOBOANTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (U3MUECKUX BEIUYHUH C
UCIIOJIb30BAaHUEM TMPSIMBIX HM3MEPEHUH (3aBUCHUMOCTb IMYyTH OT BPEMEHH
Ipy PaBHOYCKOPEHHOM [IBJKEHMM O€3 HayajJbHOM CKOpPOCTH, Mepuoaa
KOJIEOaHHI MaTeMaTH4eCKOro MasTHMKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTpakeHUsl CBeTa OT yrja MaJeHUs W yria MpeIoMJICHHs OT yria



NaJicHus): IUIAHUPOBATh HCCJICIOBAaHUE, CAMOCTOSITEILHO COOMpPATh
YCTaHOBKY, (DUKCHUpPOBaTh pE3yNbTaThl TOJYYECHHOW 3aBUCHMOCTH
du3MYECKUX BEIMYMH B BUAC TaOMUI] ¥ TpadUKOB, NeJaTh BBIBOJBI 11O
pe3yJbTaTaM HCCIeI0BaHNUS;

MPOBOJUTh KOCBEHHBIC W3MEPECHHS (U3MUECKUX BEIWYUH (CPEIHSSI
CKOpPOCTh M YCKOpPEHHE Tella TIpH PaBHOYCKOPCHHOM JBHKCHHH,
YCKOpEHHE CBOOOJHOTO TaJeHHUs, KECTKOCTh TPYKUHBI, KOIPPUITUCHT
TPEHUSI CKOJBKCHUS, MEXaHW4ecKas padoTa W MOIIHOCTh, YacTOTa M
nepuosl KojeOaHWid MaTeMaTHYeCKOro W TPYKWHHOTO MAasTHUKOB,
ONTUYECKasl Ccuja coOuparomed JIMH3bI, PaJAUOAKTUBHBIA  (OH):
IUIAHUPOBATh M3MEPEHUs, COOMpATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BBITIOJIHATh U3MEPEHUS, CIIEIys MPEIIOKEHHON UHCTPYKIIUU, BHIYUCIISTD
3HAYCHNE BEIMYMHBI M aHAJTU3UPOBATH MOYICHHBIC PE3YIbTaThl C Y4ETOM
3aJIaHHOM TIOTPENTHOCTH U3MEPCHUIA;

COOJTI0IaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpHBIM
00opy1I0BaHUEM;

pa3nuyaTh OCHOBHBIE TIPU3HAKM H3YYEHHBIX (DU3UYECKUX MOJIENei:
MaTepuaibHas TOYKAa, a0CONIOTHO TBEPIOE TEIO0, TOUYCYHBIA HCTOYHHUK
CBeTa, JIy4, TOHKas JWH3a, IUIaHETapHas MOJENbh aToMa, HYKJIOHHas
MOJIeJIb AaTOMHOTO SI/IPa;

XapaKTEepU30BaTh MPHUHIUIBI  JEHCTBUS U3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOPOM HA HX OMUCAaHUA (B TOM 4YHCIE:
CIUAOMETp, MATYMKW TIOJOKCHHSI, PACCTOSHHUS W YCKOPEHHS, paKeTa,
9XOJIOT, OYKH, TMepuckor, (oTroanmapar, ONTHYECKHE CBETOBOIHI,
CIIEKTPOCKOT, JO3UMETP, Kamepa BuibcoHa), HCMONB3ys 3HAHUA O
CBOMCTBaX (PU3MYECKUX SBICHUHW MW  HEOOXOoauMble (u3nyeckue
3aKOHOMEPHOCTH;

WCITOJI30BATh CXEMbI U CXEMATUYHBIC PUCYHKH M3YUCHHBIX TEXHHUYCCKUX
YCTPOWCTB, M3MEPUTEIIBHBIX MPUOOPOB M TEXHOJOTHMUYECKHX IPOIECCOB
Ipy pEerieHUH Y4YeOHO-TIPAKTUYECKUX 3a7ad, ONTHUYECKHE CXEMBI IS
MOCTPOCHUS N300PAKEHUI B TNTIOCKOM 3€pKajie M COOMparomIeH JINH3E;
NPUBOJUTH  MpUMEphl  (HAXOAUTh  WHGOpPMAIIMIO O  MpUMepax)
MPAKTUYECKOTO HCIIOIb30BaHMUs (U3MYCCKUX 3HAHWN B TIOBCEIHCBHOM
KU3HH JIJ1s1 obecriedeHrst 0€30MacHOCTH TIPU oOpalieHuu ¢ mpudbopamMu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS W COOIIOACHUS
HOPM DKOJIOTUYECKOTO TOBEJICHHSI B OKPY KaIOIIEH cpeie;

OCYIIECTBIISITh TIOMCK HMHPOpPMAIMK  (PU3NYECKOTO COJCpKAHUS B
HuTepHeTe, caMOCTOATEIHHO (HOPMYIHUPYS TOMCKOBBIN 3allpoc, HAXOAUTh



IYTU ONPEJEIIEHUsI JOCTOBEPHOCTH MOIYYEHHON MH(POpPMAIMK Ha OCHOBE
UMEIOLINXCS 3HAHUN U IOTIOJTHUTENIBbHBIX UICTOYHHUKOB,

UCIIOJIb30BaTh MIPU BBINOJIHEHWN YYE€OHBIX 3aJJaHUN HAyYHO-TIOMYJISIPHYIO
JauTepaTypy  (pHU3MYECKOro  COAepXaHHs, CIPAaBOYHBIE MaTE€pHAIbI,
pecypchl cetr MHTEpHET, BlageTs NpuéMaMu KOHCIIEKTUPOBAHMS TEKCTa,
npeoOpazoBaHus HHGOPMALIMU U3 OJJTHOU 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbBIC NMUCHbMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE
uHGOpMaAIlMM U3 HECKOJBKUX HCTOYHUKOB (DU3HUECKOTO COACpIKAHMS,
yOJMYHO MPECTABIATh PE3yIbTaThl MPOEKTHON WIIM MCCIIEA0BATENbCKON
NEeATEIbHOCTH, TMpU 3TOM TPAMOTHO  HCIOJb30BaTh  HM3yYEHHBIN
NOHSTUMHBIN amnmapar Hu3y4aemoro pasjena (U3MKH U COINpPOBOXKIAThH
BBICTYIUICHHE TIpe3eHTalel ¢ y4éToM O0COOEHHOCTEH ayIuTOpUu
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchl
Pa3pnen 1. ®usuka u eé poJib B NO3HAHMHU OKPY/KAKIIET0 MUpa
bu6mmoreka [IOK
1.1 o - 2
VISHIEA = HAYIa O TpHpOAe https:/m.edsoo.ru/7£416194
bub K
1.2 du3nYecKre BeITUYHUHbI 2 1 nommorexa IO
https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYYHBIN METO/T TTO3HAHUS 2 1 bubmorexa HOK
' i A https:/m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6nmoreka [JOK
2.1 1
Crpocnue pemectsa https://m.edsoo.ru/7f416194
29 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII ) | bubnnoreka [JOK
) BEILICCTBA https://m.edsoo.ru/7f416194
bubmuorexa [JOK
2. A 2
3 rperaTHbIE COCTOSHUS BEIlIeCTBA hitps:/m.cdsoo.ru/7f416194
Hroro no pasgeny 5
Paznen 3. /IBu:xeHue U B3aUMo/ielicTBHE TeJl
bu6mmoreka [JOK
A M
3 CAMIHCCOT ABIDICHHC 3 https:/m.edsoo.ru/7f416194
32 HNuepuus, Macca, IIIOTHOCTH 4 1 bu6mmoreka [JOK
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https://m.edsoo.ru/7f416194
bubmuoreka [JOK

33 Cruna. Bizet cin 14 2 https://m.edsoo.ny/7f416194
Uroro no pazgeny 21
Pa3nes 4. laB1eHue TBEPABIX TeJl, :KUAKOCTEH U Ira30B
41 JHaBnenue. llepenaua naBineHus: TBEpAbIMU 3 bubnmoreka [JOK
) TeJlaMHM, KUJKOCTSIMHU M ra3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 Jlaprerite xuAKocTA > https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.3 ATMOC(epHOe AaBIeHHC 6 https://m.edsoo.ru/7f416194
44 JleficTBrE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
A P 1
. aboTa 1 MoUHOCTS 3 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
32 Hlpoctere MexarmsMbI 4 ! https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
. M 1
>3 CXAITCCRAL FHEpTIA 3 https://m.edsoo.ru/7f416194
54 Hrorosas pabota 2
Uroro no pazgeny 12
PesepsHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12
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8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3gen 1. TensioBbIe sIBJICHUS
1.1 CrpoeHnue u CBOICTBA BELIECTBA 7 bubmorexa LHOK
' P - https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 Terumosste mporeccet 21 ! > https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
21 DJNIEKTpUUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuoteka [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N . bubnuoteka [JOK
2.2 IToCTOSIHHBIN DIIEKTPUYECKUN TOK 20 2 7 hitps://m.cdsoo.rw/7f418 1 ce
bu6mmoreka [IOK
2.3 M 4 1.5
ATHUTHBIC ABJICHHIA https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 4 1
OMEKTPOMATHHTHAS MHYKIHA https://m.edsoo.ru/7f4181ce
2.5 Wrorosas pabora 2 1
Uroro no pazgeny 37
PesepBHOoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 14.5
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9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NMPorpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHHYeCKOE ABUKCHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' ONKYCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 BzaumopetictBue Ten 20 1 3
s https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3aKOHBI COXPaHEHUS 10 3
p https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 40
Paznen 2. Mexannuyeckue Kojae0aHusi M BOJTHbBI
bu6mmoreka [IOK
2.1 M 0 7 3
CXAHITICCRUC KOTCOARMA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
CXAHMHACCKHC BOJHBL. SBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nen 3. DiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
DNEeKTpOMarHUTHOE MOJIE U bubnnoreka [JOK
3.1 6 2
JJEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 6
Pa3znen 4. CBeToBbBIE ABJICHUSI
4.1 3aK0OHBI pacCIpOCTPaHEHHUS CBETA 6 2 bubmuotexa [JOK
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bubmuoreka [JOK
4.2 JIuH3bl U onTHYecKUE TPUOOPHI 6 3 hitps-//m.cdsoo.ru/7f4 1a4a6
bu6mmoreka [IOK
43 Paznoxenune 6eoro cBera B CIIEKTP 3 2 hitps-//m.cdsoo.ru/7f4 1a4a6
Uroro no pazgeny 15
Pa3znen S. KBanToBbIC SIBJICHUA
bubmuorexa [JOK
5.1 Hcnyckanue u norjioneHne CBeTa aroMoOM 4 1 hitps-//m.cdsoo.ru/7f4 1ada6
bubmuorexa [JOK
32 CTpOCHHE ATOMHOIO AApPa > ! https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
. A 1
53 JIEPHBIEC PEAKLIUU 6 https://m.edsoo.ru/7f41a4a6
5.4 Hrorosas padota 2
Htoro no paznemny 17
Pa3nes 6. [loBTOpuTe1bHO-00001IaK0IIM I MOYJIb
6.1 [ToBTOpenue n 0600IIEHNE COIEePIKAHUS 9 ) bubmmorexa [IOK
’ Kypca pusmku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27
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HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanyecTBo 4acos

Bcero

KoHnTpoJubHbIe
padoThI

IIpakTHYeckue
padoThI

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

WHCTpyKTaX 110 TEXHUKE OE30IIaCHOCTH B
kabuHere ¢pu3uku. Pusznka — HayKa o
npupoje. SBienus npupoasl. usnyeckue
SIBJICHUS

MeXaHI/I‘-ICCKI/Ie, TCILIOBBIC, SJICKTPHYCCKUC,
MAarauTHBIC, CBETOBBIC, 3BYKOBBIC SIBJICHUA

du3nyeckre BEININHEI U UX HU3MCPCHUC

VYpok-uccnenosanue "M3mepenue
TEMIIEpPaTypbl IPU MOMOIIH KUIKOCTHOTO
TEPMOMETpA U JaTYUKa TeMIepaTyphl"”

Kak ¢usuka u gpyrue ecTeCTBEHHbIE HAYKU
n3yy4arot npupony. EcrecTBeHHOHAYUYHBIH
MeTo nmo3Hanus. Onucanue pu3nyecKux
SIBJICHHI C TIOMOIIILIO MOACIICH

VYpok-uccnenosanue "lIpoBepka runoTessl:
JAJIBHOCTB MOJIETA IIapUKa, IyHEHHOTO
TOPU30HTAIIBHO, TEM OO0JIbIIIe, YeM OoJIble
BbICOTA ITycKa"

Crpoenue BemiectBa. ONBITHI,
JTOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE
BEILIECTBA

bu6nmorexa LIOK
https://m.edsoo.ru/ff09{72a

bubanoreka LJOK
https://m.edsoo.ru/ff09fe0a



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a

bubnunoreka LIOK

8 JIBUIXCHHE HACTHIL BELICCTBA https://m.edsoo.ru/ff0a013e
VYpoxk-uccienoBanue «OnbIThI IO
9 HaOJII0JICHUIO TEIJIOBOTO PACITUPEHUS
ra3oB»
10 ArperaTHble COCTOSIHUS BEILIECTBA
B3anmocBs3b MEX1y CBOMCTBAMH BEILIECTB B
1 pPa3HBIX arperaTHbIX COCTOSIHUSX U UX bubnuoreka [{OK
aTOMHOMOJIEKYJIAPHBIM CTPOCHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHUIN BOIBI
12 MexaHnueckoe ABMXeHHE. PaBHOMEpHOE U bubnuoreka [{OK
HEPABHOMEPHOE JIBUKEHUE https://m.edsoo.ru/ff0a05¢c6
bubnunoreka LIOK
13 CKopocts. EAMHHLEI CkopocTh https://m.edsoo.ru/ff0a079¢
14 Pacuer nmyt ¥ BpeMEHU IBUKECHUS bubmmorexa LIOK
https://m.edsoo.ru/ff0a0ac4
HNuepnusa. 3akon nuepuuu. B3zanmonencreue
15 Tel IIZaK MpUYHHA I/ISMPCHCHI/I}I CKOPOCTH bubmorexa HOK
https://m.edsoo.ru/ff0a0c10
JIBU>KEHUS Tl
16 IInorHOCTh BemiecTBa. Pacuer Maccel 1 bu6mmoteka IIOK
o0beMa Teja 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTtopHas pabota Nel «Omnpenenenue
IJIOTHOCTH TBEPOTO TEJay»
18 Pemenne 3agau mo Teme "I1MO0THOCTD bubnunorexa LIOK
BemiecTBa" https://m.edsoo.ru/ff0al23c
19 Cuita KaK XapaKTEepUCTHKA B3aUMOICUCTBUS
ten. Cuia ynpyroctu. 3akoH ['yka
20 JlabopaTtopHas padota N2 «3yuenue



https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

3aBHCUMOCTH pacTsKeHH (1edopMariim)
IPY>KUHBI OT IPUIIOKEHHOU CUIIBI»

21 SAsnenue Tarorenus. Cuna TsHKECTH
CBs13b MEXly CHIION TSYKECTH U Maccoil Tena.
" bubmmoreka [JOK
22 Bec Tena. Pemenue 3amau no teme "Cuia
" https://m.edsoo.ru/ff0al778
TSDKECTH

” Cuiia TsSKeCTH Ha APYTHX IJIaHeTax. bubmmoreka [JOK
Du3nvecKre XapakKTePUCTUKH TIAHET https://m.edsoo.ru/ff0al1502

bubnunorexa LIOK

24 Nsmepenune cun. JluaHamomer

P A P https://m.edsoo.ru/ff0al8cc
bubnunoreka LIOK

25 Bec Tena. HeBecomocTh

https://m.edsoo.ru/ff0al778

26 CrnoxxeHue IByX CHJI, HAllPaBJIECHHBIX 10 bubmmoreka [JOK
OJIHOM mpsiMol. PaBHOAEHCTBYIOIIAS CHJT https://m.edsoo.ru/ff0ala70

7 Pemenue 3agau o reme
"PaBHoneiicTByromIas cr"

)3 TpeHue CKOJIbKEHHS U TPEHUE TTOKOSL. bubmmnoreka HOK
Tpenue B IpUpoOaE U TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopnast pabota Ne3 «M3yuenue

79 3aBUCUMOCTH CHJIBI TPEHHS CKOJIBKEHHS OT bubmmnoreka HOK
CHUJIBI IaBJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COMPUKACAIOLIUXCS TOBEPXHOCTEM»

30 Pemenue 3agad Ha onpeneneHue
PaBHOJICMCTBYIOIIECH CUIIBI
Pemenue 3anau no remam: «Bec Tenay,

31 «['padmueckoe nzodbpaxxkenue cuin», «CUIIb» bubmmorexa LIOK

P N P ’ ’ https://m.edsoo.ru/ff0alde0
«PaBHOEHCTBYIOIAs CHIT»
32 KonrtponsHast padora Nel o remam:



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0

«Mexanunueckoe JBUKeHUE», «Macca,
IUIOTHOCTBY, «Bec Tenay, «'paduueckoe
n3zo0paxeHue cuimy, «CHIIb»

Pabora Hag ommbkamu. Koppekunonnas

bubnunoreka LIOK

33 pabota. [aBnenne. CriocoObl yMEHBIICHUS U https://m.cdsoo.r/f0a20a6
YBEIUYCHUS JaBICHUS
34 JaBieHue raza. 3aBUCUMOCTbD JIaBJIICHHS T'a3a bubnuorexa [JOK
0T 00bEMa, TeMIieparypsl https://m.edsoo.ru/ff0a2376
35 Ilepenaua naBneHust TBEPALIMU TEIAMU, bubnunoreka LIOK
JKUJIKOCTSIMU U razamMu. 3akoH [lackains https://m.edsoo.ru/ff0a25b0
36 JlaBieHue B KUAKOCTH U ras3e, BbI3BAHHOE bubmmoreka [JOK
JICICTBUEM CHJIBI TSXKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3aga4d no teme «/laBienue B bubmuoreka [{OK
JKUIKOCTH U rase. 3axoH Ilackama» https://m.edsoo.ru/ff0a2826
bubnnorexa [JOK
38 Coobmarommecs cocy el https://m.edso:fm/fan2970
39 IMuapaBnuueckwuii mpecc bubmmorexa [IOK
https://m.edsoo.ru/ff0a3136
40 Manomertpsl. I1opiIHeBON KUIKOCTHBII
Hacoc
Atmocdepa 3emnu. [Ipuunnel
41 CYIIECTBOBAHMSI BO3AYIIIHON 000IOUKH bubnuotexa [JOK
3emin. 3aBUCUMOCTh aTMOC(EPHOTO https://m.edsoo.ru/ff0a2b5a
JABJIEHUS OT BBICOTHI HAJl YPOBHEM MOPS
42 Bec Bo3nyxa. ATmMochepHOe 1aBieHne ngg;;fg;gﬁ};oaz bsa
43 N3mepenue armochepHoro nasieHus. Onpit bu6muoreka [JOK

Toppuuennu

https://m.edsoo.ru/ff0a2da8



https://m.edsoo.ru/ff0a20a6
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44 3aBUCHUMOCTH aTMOC(HEPHOTO JIABJICHHS OT bubmmoreka [JOK
BBICOTHI HaJT YPOBHEM MOPSI https://m.edsoo.ru/ff0a2fc4
45 Bbapomerp-anepoun. AtmochepHoe gaBiieHne bubnmnoreka HOK
Ha pa3jIMYHbIX BEICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amau mo reme "AtMmochepHoe
nasjeHue"
47 JleficTBHE MKUJIKOCTH U Ta3a Ha MOTPYKEHHOE bubmmoreka [JOK
B HUX T€JIO. ApXHUMeIoBa CUiia https://m.edsoo.ru/ff0a3276
Jlabopatopnas pabora Ned «Omnpenenenue
48 BLITaJII)KHBEIomepi/’I CHIIBI, ﬂeﬁCTBgfomeﬁ Ha bubnnorexa [IOK
https://m.edsoo.ru/ff0a33fc
TEJ0, MOTPYKEHHOE B JKUJIKOCTbH)
Jlaboparopnas pabota Ne5 o Teme
49 «HMccnenoBanue 3aBUCUMOCTH Beca Tena B bubnnorexa [JOK
BOJIE OT 00BbEMA MOTPYKEHHOH B KUAKOCTb https://m.edsoo.ru/ff0a3514
YacTH TeJlay
bu6nmorexa LIOK
>0 Tnasanne Ten https://m.edsoo.ru/ff0a3a96
JlaGopatopHnast pabota Ne6
51 "KoHcTpynpoBaHue apeomeTpa win
KOHCTPYHPOBAHUE JIOJKHU U ONpeeeHne e€
rpy30n0bEMHOCTH"
Pemrenue 3anau no remam: «IlnaBanue
52 cynoB. BoznyxomnnaBanuey, «JlaBienue buGnnorexa [IOK
. https://m.edsoo.ru/ff0a3654
TBEPJBIX TEJ, )KUJIKOCTEU U Ta30B»
KonrtponsHas padora Ne2 o reme
53 «/laBreHue TBepABIX TEN, KUIKOCTEN U

razoB» / Bcepoccuiickast mpoBepodHas
pabora



https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654

54

55

Pabora Hag ommbOkamu. Koppekunonnas
pabora. Pe3epBHbIii ypok. Pabora ¢
TeKcTaMu 1o TeMe «JlaBieHue TBEPABIX Te,
XKUIKOCTEH U Ta30B» / Beepoccuiickas
IpoBepoyHasi pabora

Mexanunueckast pabota. MOITHOCTb.
EnuHuIb MOIIHOCTH

bubnunoreka LIOK
https://m.edsoo.ru/ff0a4ffe

bubnunorexa LIOK
https://m.edsoo.ru/ff0a3f82

56

57

58

VYpok-uccnenoBanue "PacyéT MoOIHOCTH,
pa3BUBaeMOU TpH MOABEME 110 JiecTHUIIE"

IIpocThie Mexanu3Mmbl. Priuar. PaBHoBecue
CHUJ Ha peluare. Pemenue 3agad no reme
"VcnoBust paBHOBecus ppiuara'

Prruaru B TexHuke, ObITY U IPUPO/IE.
Jlaboparopnas pabota Ne7 «lccrnenoanue
YCJIOBUI PaBHOBECHSI pblyara

0.5

bubnunoreka LIOK
https://m.edsoo.ru/ff0a478¢e

59

Koaddunment nonesnoro necTpust
Mexanusma. Jlaboparopnast pabora Ne§
«M3mepenne KI1/[ HakIOHHON MIOCKOCTH»

0.5

60

61

62

Pemenne 3amaa o teme "Pabora,
MotrHocTh, KIT/"

Mexann4geckas SHEpPTU. Kunernueckas u
MOTCHIMAJIbHAA SHCPIUs. 3aKkoH COXpPAaHCHUA
MEXaHU4YEeCKOH OHCPIUU.

YPOK-3KCIIEPUMEHT 110 TEME
"DKCIEpUMEHTAIBHOE OIPENEICHHE
V3MEHEHNS KMHETUYECKOW U TOTEHIIMAIbHON
SHEPTUH MPU CKAThIBAHUHU TEJA 110
HAKJIOHHOM TIOCKOCTH"

bu6nmorexa LIOK
https://m.edsoo.ru/ff0a4c48

bu6nmorexa LIOK
https://m.edsoo.ru/ff0a4252



https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a4c48
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Konrponsnas padora Ne3 o teme «Pabora u

63 1
MOIIIHOCTb. DHEPIHs»
64 Pa6ora Hax ommobkamu. Koppekimonnast | bubnmnoreka HOK
pabota. [ToBTOpeHue. https://m.edsoo.ru/ff0a382
65 HToroBast KOHTpOJIbHAs paboTa 1 ngg;ff:;{:)grouﬁfo%g%
66 Pabota nax ommbOkamu. Koppekimonnas 1 bubmuorexa [IOK
pabora https://m.edsoo.ru/ff0a4360
67 PezepBHblil ypok. PaGota ¢ Tekctamu 1o 1 Bbu6mmoteka [JOK
TeMe "MexaHuueckoe aBimxeHue" https://m.edsoo.ru/ff0a4ec6
68 PesepBHblii ypok. Pabora ¢ Tekcramu 1o |
teMe "Pabota. MouHocTs. DHeprus"”
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 12



https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6

8 KVIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
o Tema ypoka Beero KonTpoabubie IIpakTuueckue 06pa3oBATETBHbIC
padoThI padoThI pecypeni
WHcTpyKTax 1Mo TeXHUKe O0€30MacHOCTH B
1 kabunete Gu3uku. OCHOBHbBIE TIOJIOKEHUS 1 bubnnorexa [JOK
MOJIEKYJIIPHO-KMHETUYECKON TEOPUU U UX https://m.edsoo.ru/ff0a5256
OTIBITHBIE TIOJITBEPKIACHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
3 Mopaenu TBEpIOTO, JKUAKOTO U | bu6nmorexa LIOK
ra3000pa3HOro COCTOSTHUM BEIIECTBA https://m.edsoo.ru/ff0a540e
OObscHeHne CBOMCTB TBEPAOTO, JKUIKOTO U
4 ra3o00pa3HOro COCTOSHUI BEIIECTBA Ha |
OCHOBE TOJIOKEHUHN MOJIEKYJISPHO-
KMHETUYECKOU TEOpUHU
5 Kpucrannnueckue u amop¢Hble Tena 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0a5800
6 CmauuBaHME U KallWJUISIPHOCTb. 1 bubnnorexa [JOK
[ToBepXHOCTHOE HaTsIKEHUE https://m.edsoo.ru/ff0a5530
7 TeruoBoe paciupeHue u cxxaTue 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0a5a26
g Temnepatypa. CBs3b TEMIIEPATYPBI CO |
CKOPOCTBIO TETJIOBOT'O JIBUKEHHS YaCTHI]
9 Buytpennss sneprusi. CnocoObl H3MeHEHus | bu6muoreka [JOK
BHYTPEHHEHN YHEPrUU https://m.edsoo.ru/ff0a5c60
10 Bunael rerionepenaun 1 bubnuotexa [JOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60

VYpoxk-konpepenuus "[Ipakruyeckoe

https://m.edsoo.ru/ff0a6412

11 HCIMOJIb30BAaHKE TEIJIOBBIX CBOMCTB BEIIECTB bubmmorexa [IOK
" https://m.edsoo.ru/ff0a65¢c0
Y MaTepUalioB B LEJSIX SHEProcOepexeHus
12 KonunuectBo TEIoThL. Y AeiibHAs bubnuorexa [IOK
TEIUIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 YpaBHEeHHE TEIJIOBOTO OajlaHca. bubnmnoreka HOK
TennooOMeH U TeTIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JIaGoparopnast padora Nel "Uccinenosanne
14 }IBJ'IeIfI/I}I TI;HJ'IO(I;)6M6H3 pU CMEIIMBAHUH bubmorexa LIOK
. . p | https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM U TOpsiueld BOJbI
Pacuer xonmyecTBa TEIOTHI, HEOOXOIUMOTO
15 JUTsl HAarpeBaHUsl TeJla ¥ BBIICISIEMOT0 UM
MIPH OXJIAXKICHUHU
16 Jlaboparopnast pabota N2 "Onpenenenue bubnnorexa [JOK
YACIBHOU TEIJIOEMKOCTH BemecTBa" https://m.edsoo.ru/ff0a6bb0
17 DHeprus ToIMBa. Y IeibHas TEIIoTa bubmuoreka [IOK
Ccropanust https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBepIEeBaHUE
18 KPUCTAJUIMYECKUX TeJl. Y IeNIbHAsl TEeIIoTa brbmmorexa [TOK
P ' https://m.edsoo.ru/ff0a71d2
MIJIaBJICHUS
19 JlabopaTtopHas paborta Ne3 "Omnpenenenue bubnmnoreka [JOK
YAETbHOM TETUIOTHI TJIaBIEHUS Jibaa" https://m.edsoo.ru/ff0a72fe
20 [TapooGpa3zoBaHue U KOHACHCAIHS. bubmuoreka [IOK
Ucnapenue https://m.edsoo.ru/ff0a740c
Kunenne. Y neapHas Temiora
but6mmoreka [IOK
21 napooOpazoBaHMsl U KOHCHCALIUH.

3aBHCHMOCTD TCMIICPATYpPhbl KUIICHUA OT

https://m.edsoo.ru/ff0a786¢
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https://m.edsoo.ru/ff0a6976
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https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c

aTMoc(hepHOro JaBICHUS

22

23

Brnaxxnocts Bo3nyxa. JlabopaTopHas padora
Ne4 "OnpeneneHne OTHOCUTEIBHOMN
BJIQXKHOCTH BO3/yxa"

Penrenue 3amau Ha onpesenieHHe BIaKHOCTH
BO3/yXa

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0a7628

24

[TpuHIUTIBI paOOTHI TETJIOBBIX ABUTATEICH.
[TapoBas TypOuHa. [[Burareiab BHyTPEHHETO
CropaHus

25

26

27

KII/ TermoBoro nurarens. TernnoBbie
JIBUTATEIIM U 3aIUTA OKPYKAOIIEH CPEebI
3aKOH COXpaHEHUs U MPEBPAICHUS SHEPTUU
B TEIUIOBBIX Ipoleccax

[ToaroroBka Kk KOHTPOJILHOM paboTe MO TEME
"TerioBele aBiIeHUA. U3MeHeHHE
arperaTHbIX COCTOSIHMI BemiecTa"

bubmuoreka [IOK
https://m.edsoo.ru/ff0a7c7c

bubmmoteka IIOK
https://m.edsoo.ru/ff0a83{2

28

KonTponbnas padora Nel no teme
"TenoBele aBieHnusa. Msmenenne
arperaTHBIX COCTOSIHUH BeriecTa"

bu6mmoteka IIOK
https://m.edsoo.ru/ff0a86ae

29

30

31

Pa6ora Hax ommbkamu. Koppekunonnast
pabora. Dnektpusarus Ten. [[Ba pona
ANEKTPUUYECKUX 3apsI0B
VYpok-uccnenoBanue "IaeKTpU3aLus TN
MHIYKIMENW U IPU CONPUKOCHOBEHUH"
B3anmoneiicTBre 3apsyKeHHBIX TeJl. 3aKOH
Kynona

but6mmoreka [IOK
https://m.edsoo.ru/ff0a87¢4

32

DnexTpuueckoe nojie. HanpsskeHHOCTD
aneKTpu4eckoro nois. [IpuHnmn

bu6nunorexa LIOK
https://m.edsoo.ru/ff0a8a0a



https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a

CYIIEPIIO3HIIMU JIEKTPUYECKUX TOJIEH

Hocuremm OJICKTPUYCCKUX 3apAd0B.

33 .
DneMeHTapHbIi 3apsia. CTpoeHue aroma
34 [IpoBOIHUKY W TUAIAEKTPUKU. 3aKOH bubnunorexa LIOK
COXPaHEHUS JIEKTPUUYECKOTO 3aps1a https://m.edsoo.ru/ff0a8ef6
35 Pemrenue 3a1au Ha mpyuMEHEHUE CBOMCTB bubmmoreka [JOK
JJIEKTPUYECKUX 3aPSII0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKHUM TOK, YCIOBHS €r0
36 cyuiectBoBanusl. VlcrouHuku bubmmorexa [IOK
. ‘ https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKa
37 JIefcTBUS PIEKTPUIECKOTO TOKA bubmorexa HOK
P https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictue
38 3JIEKTPUYECKOTO MOJI Ha MPOBOJIHUKU U 1
TUBJIEKTPUKN"
39 DNEKTPUUECKU TOK B METAIUIAX, JKUJKOCTSX bubmmnorexka HOK
U rasax https://m.edsoo.ru/ff0a9838
40 DneKkTpruyecKas ernb U €€ COCTaBHbIE YaCcTH
A1 Cuna toxka. JlabopaTopHas padora Ne5 0.5 bubnnorexa [JOK
"N3mepeHue u perylIupoBaHHUe CUJIbI TOKA" ’ https://m.edsoo.ru/ff0a8bd6
DnexTpuueckoe HanpshkeHue. BonbTmerp.
42 JlaGopatopnast pabota Ne6 "M3mepenne u 0.5 bubnmorexa LOK
patopHaip o P ' https://m.edsoo.ru/ff0a9¢e14
pEryJIUpOBaHKE HATIPSIKEHUS
43 ConpoTuBiieHUE TPOBOJHUKA. Y AEITBHOE bubnuotexa [JOK
COIPOTHUBIICHUE BEMIECTBA https://m.edsoo.ru/ff0aa738
JlaGopatopnas pabora Ne7 "3aBUCUMOCTb
bu6nunorexa LIOK
44 AIEKTPUYECKOTO COMPOTUBIIEHUS 1

IMPOBOAHHMKA OT €I'0 AJIWHBI, IIOMAaau

https://m.edsoo.ru/ff0aa738
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IIONEPEYHOr0 CEUYEHuUsl U Marepuana”

3aBHCHUMOCTh CHIIBI TOKA OT HAIIps>KCHUA.

bu6nmorexa [IOK

45 3akon OMa 1t yyacTKa Lenu https://m.edsoo.ru/ff0aa44a
JlabopaTtopHas padota Ne8 "HcciaenoBanue
46 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO Yepes3 bubmmoreka [JOK
PE3UCTOP, OT COMPOTUBIIEHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HanpsHKeHUs Ha pe3ucrope”
47 [TocnenoBarenbHOE U MapAIIIEIBHOE
COEIMHEHMS IPOBOJHUKOB
Jlaboparopuas padota Ne9 "IIpoBepka
43 IIpaBWJIa CIOKEHUSI HANIPSHKEHUH TTPU Bbu6moteka [JOK
IOCJIEAOBATEIILHOM COEAUHEHNUH IBYX https://m.edsoo.ru/ff0aaas58
pe3uctopoB”
Jlabopatopnas padora NelO "ITpoBepka
49 npaBI/II)na HI;)IH CHIJ)H)I TOKa MpHu HaII))aJ'IJ'IIz!JIBHOM bubmmorexa [IOK
" https://m.edsoo.ru/ff0aadle
COCIMHEHHUH PE3UCTOPOB
50 Pemrenue 3anau Ha npumeHeHue 3akoHa Oma bubnnorexa [JOK
JUTSL Pa3iIn4HOI0 COEIUHEHHUS IPOBOIHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIITHOCTH JIEKTPUUECKOTO TOKA. bubmuoreka [IOK
3akoH Jlxoyna-Jlenna https://m.edsoo.ru/ff0ab124
5 Jlaboparopnast pabora Nell "Onpenenenue bubnmnorexa [JOK
paboOTHI M MOIITHOCTH JIEKTPUUECKOTO TOKA" https://m.edsoo.ru/ff0ab3e0
DneKTpuUecKue e U MOTPEONTenn
53 ANEeKTpUYEeCcKoii SHepruu B ObITy. KopoTkoe bubmmorexa [IOK
https://m.edsoo.ru/ff0ab660
3aMBbIKaHUE
[ToaroroBka Kk KOHTPOJIBHOU paboTeE MO TeEMe BuGmrorexa LOK
54 "DnexTpudeckue 3apsapl. 3apsHKEHHBIE Tea

" uXx B3aumoaeucTBus. I1ocTosSHHBIN

https://m.edsoo.ru/ff0abd2¢c



https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c

AIEKTPUUYECKUN TOK"

55

KontponbHas padota No2 o teme
"DnekTpuuecKue 3apsabl. 3apsHKeHHbIE Tea
" uXx B3aumoacucTaus. I1ocToSHHBIN
anekTpuueckuii Tok" / Beepocceuiickas
npoBepouHas paboTa

bub6nmoreka [IOK
https://m.edsoo.ru/ff0abea8

56

Pabota nax ommbOkamu. Koppekimonnas
pabota. Pe3epBHrbIit ypok. Pabora ¢
Tekctami 110 TeMe "lIlocTosTHHBIH
anekTpuueckuii Tok" / Beepocceuiickas
poBepouHas paboTa

bubnuoreka [{OK
https://m.edsoo.ru/ff0acdc6d

57

58

59

60

61

ITocTostHHEIE MATHUTEI, UX B3aMMOJIECHCTBHE.
VYpok-uccnenosanue "M3ydyenue nonei
MOCTOSTHHBIX MarHuToB"

MarnutHoe moje. MarauTHoe nojie 3eMiIn U
€ro 3HAYCHUC IJI )KU3HU Ha 3emite. OMEBIT
BpCTez[a. MarsuTtHoe moJe QJICKTPHUYICECKOTO
TOoKa. MarauTHOE 10JjI¢e KaTyHIIKHU C TOKOM.

[TpuMeHeHHe >IeKTPOMAarHuTOB B TEXHUKE.
JlaGopatopnas pabora Nel2 "H3yuenue
JeWCTBUSL MATHUTHOTO IOJIS1 Ha TPOBOJIHUK C
TOKOM"

DEeKTpOABUTATENb TOCTOSTHHOTO TOKA.
Vcnonb30BaHue 3IEKTPOIBUTATENICH B
TEXHUYECKHX YCTPOMWCTBAX U HA TPAHCIIOPTE.
JlaGopatopnas pabora Nel3
"KoHcTpyupoBanue 1 u3ydeHue padoThl
AJIEKTPOBUTATEINS "

OmneiTel Dapanes. 3aKOH AEKTPOMarHUTHOM

0.5

0.5

bu6nmorexa LIOK
https://m.edsoo.ru/ff0acOba

bu6nmorexa LIOK
https://m.edsoo.ru/ff0ac74a

bubnunorexa LIOK
https://m.edsoo.ru/ff0ac86¢
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naaykuuu. [Ipasuno Jlenna

OnexrporerepaTop. CriocoObl MOTydeHUs
AIEKTPUUECKOI SHEPTUU. IIACKTPOCTAHIINHI

62 Ha BO30OHOBIJIIEMBIX HCTOYHHKAX YHEPTUH. 1
[ToaroroBka K KOHTPOJILHOU PabOTE MO TEME
"DJIeKTpUYECKUE U MAaTHUTHBIC SIBIICHUS"
63 Kontponbnas padota Ne3 mo teme | bubnmnoreka HOK
"DJIeKTpUYECKUE U MATHUTHBIC SIBIICHUS" https://m.edsoo.ru/ff0ac3d0
Pabora Hag ommoOkamu. KoppekunonHas
PP uu bubnuorexa [JOK
64 pabora. [ToaroToBKa K HTOrOBOM 1
. https://m.edsoo.ru/ff0ac1d2
KOHTPOJIBbHOHN padore.
65 HToroBast KOHTpOJIbHAS paboTa. 1
66 Pabota Hax ommokamu. Koppekimonnas 1 bubmuoreka [{OK
pabora. https://m.edsoo.ru/ff0acb14
PezepHblil ypok. Pabora ¢ TekcTamu mo bubmmnoreka HOK
67 1
teme "TennoBblie siBICHUS" https://m.edsoo.ru/ff0accSe
68 PesepBHblit ypok. Pabora ¢ Tekctamu 1o |
Teme "MarauTHble SBICHUS"
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 14



https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac1d2
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https://m.edsoo.ru/ff0acc5e

9 KJIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
Ne undgposbie
Tema ypoka Konrpoabubie IIpakTuueckue
n/n Bcero o0pa3oBaTe/bHbIE
padoTshI padoTsbI
pecypchbl
HMHCTpyKTaX MO TEXHUKE 0€3011aCHOCTH B
1 kabuHere pu3uku. MexaHuueckoe 1
JBIDKEeHHE. MaTepuanbHas Touka
) Cucrema orcuera. OTHOCUTEIIBHOCTh 1 bubnuorexa [JOK
MEXaHNYECKOT'0 IBUKECHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE IPAMOIUHENHOE ABUKEHUE 1 bubmmorexa LHOK
P P https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE NPAMOIMHENHOE IBUKECHUE. |
CpenHsisi © MTHOBEHHAsI CKOPOCTh
5 [IpsimonuHetHOEe paBHOYCKOPEHHOE | bu6nuoreka [IOK
JIBIOKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKopocCTh MPSAMOIMHENHOTO
6 PaBHOYCKOPEHHOTO JABIKeHUs. ['paduk 1
CKOPOCTH
JlaGopaTtopHas padora Nel "Onpenenenue
7 CKOpPEHMS TeJa TP PAaBHOYCKOPEHHOM 1 1 bubmorexa HOK
yerop pHp . yerop | https://m.edsoo.ru/ff0adb18
JBUKEHUH 110 HAKJIIOHHOM MJIOCKOCTH
8 CBobomnoe manenue teia. OnbiTel [ammes 1
PaBHOMEpHOE ABUXKEHUE TTO OKPYKHOCTH.
9 ITepuon II; yacTora 00 ameHHﬂpJ};)ItI(HeﬁHaﬂ u 1 Bubmiorexa IIOK
P P ' https://m.edsoo.ru/ff0ae176
yTJI0Basi CKOPOCTH
10 LlenTpocTpeMHuTENIBHOE YCKOPEHHE 1



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
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11

ITepBriii 3akoH HetoTOHA. BEKTOP CHITBI

bubmuoreka [JOK
https://m.edsoo.ru/ff0ae612

12 Bropoii 3akon HeroToHa. bubnmoreka [JOK
PaBHopelicTByOIIAsA cHila https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akon Herotona. Cynepno3uius cui ngg;;fg:oggﬁmae%z
14 Peuienue 3a1au Ha mpuMEHEHHE 3aKOHOB bubnmoreka [JOK
Hsrotona https://m.edsoo.ru/ff0aebbc
15 Cuna yupyrocti. 3akon I'yka nggiifsgsigrouﬁmaecﬂ
16 Pemenue 3anau no teme «Cuna yrnpyroctu»
17 JlaboparopHas pabota Ne2 «Omnpenenenue bubnuorexa [JOK
JKECTKOCTH MPYKUHBD» https://m.edsoo.ru/ff0ace28
bubnnorexa [HOK
18 Chuta Tpenus https://m.edsol_.lru/fﬂ)aﬂ 38
19 Pemenne 3agau no reme «Cuia TpeHus» bubmorexa HOK
https://m.edsoo.ru/ff0afa26
20 JlaGopatopHas pabota Ne3 "Onpenenenue bubnnoreka [JOK
KO3 PHIIMEHTA TPEHUS CKOJIbKEHUS" https://m.edsoo.ru/ff0af8be
21 Pemenne 3amau nmo treme "3akoHbl HeroTOHA. bu6mmorexa [IOK
Cuia ynpyroctu. Cuna Tpenus” https://m.edsoo.ru/ff0afb8e
) Cuiia TSKeCTH Y 3aKOH BCEMUPHOTO bubnmoreka [JOK
TATOTEHUS. Y CKOpEHHE CBOOOHOTO TaACHUS https://m.edsoo.ru/ff0af044
Ypok-koHpepentus "JIBukeHne TEI BOKPYT
23 rpaBUTalMOHHOTO IeHTpa (ComHeuHas
cuctema). ['amaktuku"
24 Pemenne 3amau nmo teme "Cuiia TSDKECTH U bu6mmorexa [IOK

3aKOH BCEMUPHOTO TATOTEHUS"

https://m.edsoo.ru/ff0af5{8
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https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
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[IepBas kocMu4eckasi CKOpOCTb.

bubmuoreka [JOK

25 HeBecomMocTs u neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuaJIbHOW TOUYKH.

%6 AoGcomoTHO TBEpAOE Teno. PaBHOBecue bubnnoreka [HOK
TBEPIOTO TeJIA € 3aKPEIUIEHHOU OCBIO https://m.edsoo.ru/ff0afe36
BpauieHus. MomeHT cuiibl. LleHTp TskecTu
PaBHOBecHe MaTepuanbHOM TOUKH.

7 AoOcomoTHO TBEpIOE Teso. PaBHOBecHe
TBEPJIOTO TeJIa C 3aKPETUIEHHOM OChIO
BpaieHusi. MomeHt cuiibl. LIeHTp TskecTn

)3 Pemienne 3aga4 mo Teme "MOMEHT CHUIIBL. bubmuorexa [JOK
Lentp TspxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO TeMe

29 "MexaHn4yecKoe ABUKEHUE. bubmmorexa LHOK

. https://m.edso0.ru/ff0b0408
B3aumopeiictBue ten"
Kontponbnas padota Nel o teme
30 "MexaHn4ecKoe IBIKEHUE. bubmorexa LHOK
. https://m.edsoo.ru/ff0b06ec
B3aumopeiictBue ten"
Pabora nag ommoOkamu. Koppexkunonnas

31 pabora. Ummynsc Tena. UMmyasc CUIthL. bubnmnoreka [JOK
3aK0oH COXpaHEHUsI UMITyJIbca. YTIPyroe u https://m.edsoo.ru/ff0b07fa
HEYyNpyroe B3auMoOJICCTBIE

0 Pemienue 3agau no reme "3akoH coxpaHeHUs bubnmoreka [JOK
uMIyabca" https://m.edsoo.ru/ff0b096¢c

1 Ypok-koHpepenus "PeakTuBHOE ABMKEHUE
B IIPUPOJIE U TEXHUKE"

34 Mexannueckas paboTa U MOIIIHOCTb bubmmorera [IOK

https://m.edsoo.ru/ff0b0a84
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Pabora cuibl TsDKECTH, CUIIBI YIIPYTOCTH U

bubmuoreka [JOK

35 CHJIBI TPEHUSA https://m.edsoo.ru/ff0b0db8
JlaboparopHuas pabota Ned «Onpenenenue
36 paboThI CUJIBI TPEHUS IPU PAaBHOMEPHOM
JBUKEHHUH TeJa 110 TOPU30HTAIbHON
MIOBEPXHOCTU»
37 Cas3b sHepruu u padoTsl. [loTeHnnansHas
SHEprus
18 Kunernueckas sneprus. Teopema o bubnuorexa [JOK
KMHETUYECKON YHEPTUHU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHMsI SHEPTUU B MEXAHUKE
40 Jlaboparopnas pabota Ne5 «3yuenue bubnnoreka [JOK
3aKOHA COXPAHEHUSI SHEPTUN https://m.edsoo.ru/ff0bl2fe
A1 KomnebaTenpbHOE IBH)KCHHE U €T0 bu6mmoreka [IOK
XapaKTEePUCTUKHU https://m.edsoo.ru/ff0b1858
4 3aryxatoiue Kojaebanusi. BeiHyK1eHHbIe bubnunoreka [JOK
kosneOaHus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTHuecKuil U IPYKUHHBIN MasITHUKH
VYpok-uccienoBanue «3aBUCUMOCTb IEPUOAA
44 KoJie0aHUM OT )KECTKOCTHU MPY>KUHBI U MaCChI bubmmorexa [OK
https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBparienrie SHEPTUU NPU MEXAHUYECKUX
KoJIe0aHUsIX
JlaGopatopHas pabota Ne6 «Omnpenenenue
46 YaCcTOTHI U Mepro/ia KojaeOaHui MPYKUHHOTO bubmmorexa LIOK
https://m.edsoo.ru/ff0blaec
MasiTHUKa»
47 JlaGopatopHas pabota Ne7 «IIpoBepka bubnnorexa [JOK

HC3aBUCUMOCTH TICpUOJa KoJieOaHUI Ipy3a,

https://m.edsoo.ru/ff0b197a
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MMOABCIICHHOI'O K HUTHU, OT MACCBHI I'py3a»

Mexanuueckue BoIHEL. CBOMCTBA

bu6mmoreka [IOK
48 MEXaHU4YeCKUX BOJIH. [IpononbHbIe U
https://m.edsoo.ru/ff0b21fe
MIOTIEPEYHbIE BOJIHBI
49 Ypok-koHpepenus "MexaHH4IeCKUe BOJHBI
B TBEPAOM Teiie. CeiCMUYECKUE BOTHBI"
50 3Byk. Pacmipoctpanenue u oTpakeHue 3ByKa
51 Ypok-uccnenosanue "HabmroaeHue
3aBUCHUMOCTH BBICOTHI 3ByKa OT YacCTOTHI"
5 I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTHYECKUI pe30HaHC
53 Ypok-koHpepenmus "YapTpa3Byk u bubnnoreka [JOK
UHQPaA3BYK B IPUPOJIC U TEXHHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka Kk KOHTPOJILHOU paboTe MO TeMe
" bubmuorexa [JOK
54 3aKoHbI COXpaHeHusl. MexaHu4eckue
" https://m.edsoo.ru/ff0b2510
KOJIeOaHMs U BOJIHBI
KonrtponsHas padora Ne2 o teme "3akoHbI
55 coxpaHeHHs. MexaHnueckue KojaeOaHus U
BOJIHBI"
Pabora nag ommoOkamu. KoppexkunonHas
bu6mmorexa [IOK
56 paboTa. DeKTpOMarHuTHOE T0JIe.
https://m.edsoo.ru/ff0b2abe
DNIEKTPOMarHUTHBIE BOJHBI
57 CBolIICTBA 3JIEKTPOMAarHUTHBIX BOJH
Ypok-konpepenrus "[lkana
58 JIEKTPOMAarHUTHBIX BOJIH. Mcrionb3oBaHue bubnuorexa [IOK
ANEKTPOMATHUTHBIX BOJIH JJIs1 COTOBOM https://m.edsoo.ru/ff0b2fe6
cBs3Hn"
59 VYpok-uccnenosanue "M3yuenue cBONCTB bubnmnorexa [JOK



https://m.edsoo.ru/ff0b21fe
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AJIEKTPOMATHUTHBIX BOJIH C IIOMOIIBIO
MOOMIIBHOTO TenedoHa"

https://m.edsoo.ru/ff0b2c6¢

Pemenne 3amaq Ha OnpeaACIICHUEC YaCTOTHI U

60 .
JUTMHBI 3JIEKTPOMArHUTHOW BOJTHBI
61 DJIeKTpOMarHuTHasl Ipupoja CBeTa. bubnmoreka [JOK
CxopocTh cBeTa. BoirHOBBIE CBOMCTBA CBETa https://m.edsoo.ru/ff0b31d0
Hcrounuku ceera. [Ipsmonunennoe
62 acIpocTpaHeHune cBera. 3aTMeHust CoHIa | bubmmorexa LHOK
pactipoctp ' https://m.edsoo.ru/ff0b3658
Jlynb1
3aKoH OTpaxkeHUs cBeTa. 3epkaia. Pemenue
63 3a1a4 Ha IpUMEHEHHE 3aKOHa OTPaKeHUS bubmnorexa LIOK
P p https://m.edsoo.ru/ff0b38c4
cBeTa
64 [Ipenomnenue cBera. 3aKOH PEIIOMIICHUS bu6mmoreka [IOK
CBETa https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEHHEE OTpaKEHUE CBETA.
65 Hcronp30BaHKe MOJHOTO BHYTPEHHETO bubmmnorera [TOK
yIp https://m.edsoo.ru/ff0b3c5c¢
OTPa)KE€HHUS B ONITUYECKUX CBETOBOJAX
JlabopaTtopHnas padota Ne8 "HccnenoBanue
66 3aBUCHUMOCTH yTJia MPEeTOMJICHHUS] CBETOBOTO
Jy4ya OT yIJIa MMaJIeHUs Ha TpaHule "BO3AYX-
crexino""
VYpoxk-koHpepennus "Vcnonp3oBanue
67 ITOJIHOTO BHYTPEHHETO OTPAKEHHUS:
CBETOBO/IBI, ONITHKOBOJIOKOHHAS CBSI3b"
bubnunoreka IIOK
68 JInnzel. OnTnyeckast cuja JIMH3bI &
https://m.edsoo.ru/ff0b3f2¢
. bubnuorexa IIOK
69 [TocTpoenue n3o0pakeHni B TMH3AX &

https://m.edsoo.ru/ff0b444a
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Jlaboparopuas pabota Ne9 "Omnpenenenue

70 (OKYCHOTO PacCTOSIHHS M ONITUYECKON CHITBI bubmmorexa [IOK
9 https://m.edsoo.ru/ff0b4206
cobuparomiei TuH3bI"
- Ypok-koHpepenmus "OnTudeckue TMH30BbIC bubnnoreka [HOK
npubops” https://m.edsoo.ru/ff0c0a7e
72 I'ma3 xak ontuueckas cucrema. 3peHue bubmmorexa [TOK
https://m.edsoo.ru/ff0b4684
7 Ypok-konpepennus "Jledextsl 3penust. Kak
COXpaHUTH 3peHue"
Paznoxxenue 6enoro csera B crieKTp. ONbITHI
74 Hprorona. CinoxxeHue CrieKTpalbHbIX LIBETOB. bubmmorexa LOK
https://m.edsoo.ru/ff0cOf4c
Hucnepcus cera
JlabopaTtopnas pa6ota Nel0 "OnsIThl 110
75 pa3I0kKEHUIO OENIOro CBeTa B CHEKTP U bubnuorexa [JOK
BOCHPUATHIO LIBETA NIPEAMETOB IIPU UX https://m.edsoo.ru/ff0cOe2a
HaOII0IEHUU Yepe3 I[BETOBbIE GUIBTPHI"
Ypoxk-npaktukyMm "BoiHOBBIE CBOWCTBA
76 CBeTa: IUCIepcHsl, UHTEpPepeHus U
mudpaxus"
77 Omnbitel Pesepdopia u mianeTapHasi MOJIEb bubnunoreka [JOK
aToMa https://m.edsoo.ru/ff0c12a8
78 ITocrynarter bopa. Moaens aroma bopa
79 Hcnyckanue v MOrJonieHrue CBeETa aTOMOM. bu6mmorexa [IOK
KBanTe1. JInHEHYaThIE CIIEKTPHI https://m.edsoo.ru/ff0c144c
20 Ypok-npaktukym "HabnroneHne CieKTpoB bubnmoreka [JOK
WCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PagnoakTuBHOCTE U €€ BUIBI bubnnorexa LIOK

https://m.edsoo.ru/ff0c1672



https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
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Crpoenue atomHoro siapa. Hykinonnas

bubmuoreka [JOK

82
MOJENb https://m.edsoo.ru/ff0c18ac
PannoaktusHble npeBpamnienus. M30Tomnsl.
" bubnnoreka [HOK
83 Pemenue 3anau no teme: "PaguoakTuBHbIE
| https://m.edsoo.ru/ff0clal4
IIPEBPALLCHUS
84 Ilepuon nonypacmnana
g5 Ypok-koHpepenius "PaguoakTuBHBIC bubnmoreka [JOK
W3JIy4E€HUS B IPUPOJE, MEIUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
26 SAnepHble peakuu. 3aKOHbI COXPAHEHUS bubnuoreka [IOK
3apsI0BOTO U MacCOBOI'0 YK CEN https://m.edsoo.ru/ff0c1c58
DHeprusi CBsI3U aTOMHBIX s1ep. CBsA3b MacChl
bubmuorexa [JOK
87 u sHepruu. Pemenne 3aaad no teme
" " https://m.edsoo.ru/ff0c1d7a
SnepHble peakuuu
28 Peakuuu cunTte3a u neneHus saep. bubnuorexa [JOK
Hcrounnku sHeprun ConHLA U 3BE3] https://m.edsoo.ru/ff0c1e88
VYpok-koHpepenmus "AnepHas sHepreTuka.
89 JleficTBUS pagliOaKTUBHBIX U3JIyY€HUN Ha
JKUBbIE OpraHU3MbI"
[ToaroToBka Kk KOHTPOJIBHOM paboOTe MO TeMe
90 "DIeKTpOMarHuTHOE TOJIE. bubnunoreka [JOK
DneKTpoMarHuTHbIE BoJHBI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
SABIEHUS"
KonTtponbHas padora Ne3 o reme
91 "DNeKTpOMarHuTHOE MOJIE.
DJIEKTPOMAarHuTHHIE BOJIHBI. KBaHTOBBIE
SABIEHUS"
9 Pabora Hazg ommbkamu. KoppekiuonHas bubnnorexa [JOK

pabota. [ToaroroBka K UTOroBOI

https://m.edsoo.ru/ff0clbda
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KOHTPOJILHOM paboTe.

93 HroroBast koHTpoIbHAs paboTa
Pa6ora Hag ommbkamu. KoppexknnonHas
94 pabota. [loBTOpenue, 060061IeHNE. bubnmoreka [JOK
JlaGopaTopHbie pabOTHI 11O KypCy https://m.edsoo.ru/ff0c245a
"Bzaumonencrtsue tea"
[ToBTopenue, 0600menue. Pemenne
95 ACYETHBIX U Ka4eCTBEHHBIX 3a/1a4 110 TeMe bubmmorexa LOK
? " https://m.edsoo.ru/ff0c2572
TenioBbIe MPOLIECCHI
[ToBropenue, 0600menue. Permenne
96 ACYETHBIX M KaUYECTBEHHBIX 3a/a4 10 TeME bubmmorexa [IOK
E) . https://m.edsoo.ru/ff0c2a22
KII/I TerymoBbIx ABUTaTENEH
IToBTOpeHue, 0600IIeHNE. Perenue
97 ACYCTHBIX U KaYCCTBCHHBIX 33J1a4 110 TEME bubmmorexa [IOK
P I 34 https://m.edsoo.ru/ff0c2b30
KII/I snexTpoycTaHOBOK
08 [ToBTOpenue, o6ob6menue. Jlaboparopusie bubmmoreka [JOK
paboTsl o kypcy "CBeToBbie IBICHHS" https://m.edsoo.ru/ff0c2¢c52
[ToBTOpenue, 06061menue. Padota ¢
99 TEKCTaMH 10 TeMe "3aKOHBI COXPaHECHUSI B bubmorexa HOK
" P https://m.edsoo.ru/ff0c2d6a
MEXaHHUKE
100 [ToBTOpenue, 06061menue. Padota ¢ bubnuoreka [IOK
tekctamu 110 Teme "KoaebaHust 1 BOJTHBI" https://m.edsoo.ru/ff0c2e82
101 [ToBTropenue, 0600meHue. Pabora ¢ bubnuorexa [IOK
TekcTamu 1o Teme "CBeTOBbIE ABJICHUS" https://m.edsoo.ru/ff0c3044
[ToBTOpenwue, 0600meHue. Pabora ¢
102 TekcTamu 1o Teme "KBaHToBas u sigepHast

¢duzuka"
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MMPOBEPAEMBIE IPE/IMETHBIE PE3YJBbTATBI OCBOEHUSA
OCHOBHOM OBPA30OBATEJIbHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

7 KIIACC

Kox
NpoBEPsSIEMOro
pe3yJabTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
00pa3oBaTeJLHOI MPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHus

1.1

HCII0JIb30BATh U3YYCHHBIC ITIOHATUS

1.2

1.3

pas3indaTrb SABJICHHUA MO0 OMHMCAHHUIO HMX XapaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JaHHOC (1)I/I3I/I‘IGCKOG SABJICHUC

pacrio3HaBaTh IPOSIBIIEHHME M3YyYEHHbIX (PU3MUECKUX SIBICHUH B
OKpY’KaloIeM MHpE, B TOM 4YHCIIe (U3UYECKUE SBICHHUS B MPHUPOIE,
IPU 3TOM NEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBIIEIAThH

CYyIIECTBEHHbIE CBOMCTBA (IPU3HAKN) PUZNUECKUX SABJICHUN

1.4

ONKCHIBaTh H3y4YCHHBIE CBOMCTBA Tel MU (U3MUECKHE SIBJICHMS,
UCTONB3ys (U3NYECKHE BEIMYMHBI, IPU ONHCAHUU TMPABUIIBHO
TpakToBaThb (U3MYECKUH CMBICI MCIONb3YEMbIX BEIMYMH, HX
0003HaueHMsI ¥ €AUHULIB! (PU3NUYECKUX BEITMYUH, HAXOIUTh (POPMYIIBI,
CBA3BIBAIOIIME JaHHYIO (U3NYECKYI0 BEIUYMHY C JAPYTHUMH
BEIMYMHAMHU,  CTPOUTh  TpaQUKHd  H3YYEHHBIX  3aBHCHUMOCTEH

(UBUYECKUX BEITHYNH

1.5

XapaKTCPU30BaTh CBOMCTBa TCI, (I)I/I3I/I‘-ICCKI/IC SABJICHUS W TIPOLICCCHI,
HCIIOJIB3YsA H3YYCHHBIC 3aKOHBI, IIpU OTOM JaBaTb CJIOBECHYIO
(I)OpMy.HI/IpOBKy 3aKOHa MW  3aIllkMChiBaTb €0 MaTCMaTH4YCCKOC

BBIPAKECHHE

1.6

OO0BACHATh (U3UYECKUE SIBICHUS, MPOLECCHl U CBOWCTBA Tell, B TOM
qucie€ W B KOHTEKCTE CHUTyallUld MNPaKTUKO-OPUEHTHUPOBAHHOIO
XapakTepa: BbBIABIATH I[PUYMHHO-CIECICTBCHHbIE CBSI3U, CTPOUTH
oObsicHeHne u3 1 — 2 JIOrMYecKux ImaroB ¢ omopod Ha 1 — 2
U3yYEHHBIX CBOMCTBA (PU3MUYECKUX SIBICHUH, (PU3MUECKUX 3aKOHA MU

3aKOHOMEPHOCTH

1.7

pemiath pacyéTHbie 3a1aud B 1 — 2 neHCTBUSI, UCIIONB3YSl 3aKOHBI U




(dbopMyIIbl, CBS3BIBAIONINE (PU3MUECKUE BETMYMHBI: HA OCHOBE aHAN3a
YCIIOBHS 33J1a4ll  3allUChIBATh KPAaTKOE YCJIOBHE, IMOJCTABISATH
¢u3nveckrue BeTUUUHBI B (POPMYIIBI M IPOBOJIUTH PACUETHI, HAXOIUTh
CIpaBOYHBIC JIaHHBIC, HEOOXOIUMBIE JUUIsI PEIICHUS 3a/1a4, OIICHUBATh

PEAUTUCTUYHOCTH MOTYICHHON (PU3NYECKON BETUIHHBI

1.8

pacmo3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXHO PEIIUTh MPH IMTOMOIIU
bu3NYECKUX METOJOB, B ONHMCAHUU HCCIECJOBAHUS  BBIICIATH
MPOBEPSAEMOE MPEAIION0KEHUE (rumoresy), pasynyarh u
WHTEPIPETUPOBATh MOJYUYEHHBIM pPe3yabTaT, HaXOAUTHb OLIMOKU B

XO0J¢€ OIibITa, ACJIaTh BBIBOJLI 110 €0 pE3yjibTaTaM

1.9

1.10

NPOBOJUTH OMBITHI 10 HAOMIOACHUIO (DU3MUYECKUX SIBICHUNA WIIH
dbusznueckux  CBOMCTB  Ten:  (QopMynaHpoBaTh  MPOBEpsSEMBIC
OPEINONIOKEHUs, CcOOMpaTh  yCTAaHOBKY M3  NPEAIOKEHHOTO

060py,I[OBaHI/I$I, 3aIIMChIBAaTh XO/J OIIbITa U (1)OpMy.]'II/IpOBaTI> BBIBOJbI

BBINOJIHATH TPSMBIE U3MEPEHUS C HCIOJIb30BAaHUEM AaHAJOIOBBIX M
u(ppoBbIX MPUOOPOB, 3aMUCHIBATh MOKAa3aHUS MPUOOPOB € YUYETOM

3aJJaHHOM aOCOTIOTHOM MOTPETHOCTH U3MEPEHUI

IPOBOAMTH  MCCIEAOBAHME  3aBUCUMOCTH  OJHOW  (U3NUYECKOU
BEIIMYUHBI OT JPYro C UCIONb30BAHUEM MPAMBIX HW3MEPEHUH,
y4acTBOBaTh B IJIAHUPOBAaHUM Y4E€OHOTO HCCIENOBaHUs, cOOMpaTh
YCTaHOBKY U BBINIOJIHATh U3MEPEHUS, CIEAYS NPEITI0KEHHOMY IIIaHY,
¢ukcupoBaTh pPE3yibTAThl IOJYYEHHON 3aBUCHUMOCTH (PU3MUECKHX
BEJIMYMH B BUJIE NIPEUIOKEHHBIX TaOIUIl U TpadHKOB, IeJIaTh BBIBOIbI

0 pe3yJibTaTaM HCCIIeA0BAHUS

1.12

1.13

MMPOBOAWUTE KOCBCHHBIC HN3MCPCHUIA CbI/ISI/I‘IeCKI/IX BCJIIMYHH, CJICAYyA
HpCHHO)KCHHOﬁ HWHCTPYKIUU: IIPU BBINIOJIHCHUHA H3MepeHHﬁ CO6I/IpaTL
OKCIICPUMCHTAJIIBHYIO YCTAHOBKY W BBIYHUCIATH 3HAYCHUC HCKOMOM

BCJIMYHHBI

CO6J'IIOI[aTL IpaBujia TCXHUKH 0e30IMacHOCTH npu pa60Te C

1a00paTOPHBIM 000pyI0BaHUEM

1.14

yKa3plBaTh NPUHLUNBI  JACHCTBHS NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, XapaKTepU30BaTb IPHUHLMIBI JECUCTBUS HU3YYECHHBIX
npuOOPOB M TEXHUYECKMX YCTPOMCTB C IOMOUIbIO HMX OIMCaHUS,
UCTONB3ys 3HAaHUA O CBOMCTBax  (PU3MYECKUX  SIBICHUH U

HeoOXoauMbIe (PU3NUECKHUE 3aKOHBI i 3aKOHOMEPHOCTH




1.15

NOPUBOANUTH TPHUMEPHl (HAXOAUTH HH(OPMAIMIO O MPHUMEPax)
MPaKTUYECKOTO UCTOJIb30BaHUs (DU3MYECKUX 3HAHUH B MMOBCETHEBHOMN
KU3HM i1 oOecriedeHHsi O€30MacHOCTH TpU  OOpamieHuu ¢
npuOOpaMy M TEXHUYECKHUMH YCTPOWCTBAMH, COXPAHEHUS 3I0POBbs U

COOJTIOICHYSI HOPM DKOJIOTUYECKOTO TIOBE/ICHHS B OKPYKAIOIIEH cpefie

1.16

OCYILECTBIISATh OTOOP MCTOYHUKOB MH(pOpManuu B cetu MHTEpHET B
COOTBETCTBMHM C 3aJaHHBIM [OWCKOBBIM 3alpOCOM, Ha OCHOBE
UMEIOIMXCA 3HAHUN W MyTEM CpPAaBHEHHS PA3IMYHBIX HCTOYHUKOB
BBIJICIATh MH(OpMANUIO, KOTOpas SBJSIETCS NMPOTUBOPEUMBON WM

MOJKET OBITh HEIOCTOBEPHOU

1.17

HCII0JIb30BATh pu BBINIOJTHEHUH y4eOHBIX 3a/laHui
HAyYHOTIOMYJSIPHYIO  JUTEpaTypy  (QU3UYECKOTO0  COACpIKAHMS,
CIpaBOYHBIE MaTepHalibl, pecypcbl ceTu VHTepHer, BIaAeTh
npuéMaMy KOHCTIEKTHPOBAHUS TEKCTa, IpeodpazoBaHus HHPOpMALIHU

13 OJJTHOM 3HAKOBOW CHUCTEMBI B IPYTYIO

1.18

1.19

co3/aBaTh COOCTBEHHbIE KPATKHE NMHUCbMEHHBIE U YCTHBIE COOOLICHUS
Ha OCHOBe 2 — 3 HCTOYHMKOB HH(OpMauu (U3NIECKOro
COJIep’KaHus, B TOM 4YMCJIe MyOJUYHO JIeNaTh KpaTKue COOOIIEHUS O
pe3yibTaTax MPOEKTOB WM YYeOHBIX HCCIIEJOBaHUM, NpPH 3TOM
rPaMOTHO HCIIOJIb30BAaTh M3YyYCHHBIM IOHATUWHBIM ammapar Kypca

(I)I/ISI/II(I/I, COIIPOBOKAATH BBICTYIIJICHUC npe3eHTauHeﬁ

IIPY BBHITIOJTHEHUH Y4EOHBIX MPOEKTOB M UCCIIEI0BAaHUI paclpeeaTh
00513aHHOCTH B TPYIINIE B COOTBETCTBUU C MOCTaBJIEHHBIMHU 3a/l1a4aMH,
CIENTh 3a BBIITOJIHEHWEM IUIAHA JIEWCTBHM, aJ€KBAaTHO OLICHUBATH
COOCTBEHHBIM BKJaJ B JIEATENIBHOCTh TPYNIBl, BbICTPaUBATh
KOMMYHUKaTUBHOE B3aUMO/ICHCTBHE, YUHUTBIBASI MHEHHE

OKPY>KaOIINX

8 KUIACC

Kon
NpoBepPsieMOro
pe3yJjabTara

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOII MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

1.1

HCIIOJIBb30BaTh ITOHATHA

1.2

pas3indaTth SABJICHHUA IO OMHCAHHWIO HUX XapaKTCPHBIX CBOMCTB U Ha




OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JaHHOC (1)I/I3I/I‘-IGCKO€ SAIBJICHUC

1.3

1.4

1.5

pacrio3HaBaTh TPOSIBIICHHE M3YyYCHHBIX (PU3MUECKUX SIBICHUH B
OKpYXarolleM MUpe, B TOM uucie (GU3NYECKUE SIBICHUS B MPUPOJE,
IPU 3TOM TNEPEBOAMTH MPAKTHUECKYIO 337a4y B y4eOHYIO, BBIACIATH

CyIIECTBEHHBIE CBOICTBA (MIpU3HAKU) PUBUYECKUX SIBICHUN

ONUCBHIBATh H3YYEHHBIC CBOWCTBA Tel U (pU3MUECKUe SBIIEHUS,
UCTIONB3Yysl (U3NYECKHE BEIMYMHBI, IPH ONHCAHWUU TPABUIBHO
TPaKTOBaTb  (PU3MYECKUII  CMBICA  HCHOJB3YEMBIX  BEJINWYMH,
0003HauCHHSI ¥ €AUHUIIB! (PU3MUECKUX BEIMUNH, HAXOIUTH (POPMYIIHI,
CBA3BIBAIOIME JIAaHHYIO (PU3MUECKYI0 BEJIUYMHY C JAPYTUMHU
BEIIMYMHAMHU, CTPOUTH TpapuKd  M3YYEHHBIX  3aBHCUMOCTEH

(1)I/ISI/I‘IGCKI/IX BCINYHH

XapaKTCPpHU30BaATb CBOICTBa TCII, (1)I/ISI/I‘IGCKI/IC SABJICHUS W IIPOLCCCHI,
HCIIOJIB3YsA H3Y4YCHHBIC 3aKOHBI, IIpU O3TOM JOaBaTb CJIOBCCHYIO
(1)OpMy.]'II/IpOBKy 3aKOHa MW  3alIucCblBaTb €ro MaTrcMaTH4diCCKOC

BBIPAKECHHE

1.6

1.7

1.8

00BSACHATH (hU3MUECKHE MPOLIECCHl M CBOWCTBA TEN, B TOM YHUCIIC U B
KOHTEKCTE CHUTYyalldid TPAKTUKO-OPHUEHTHUPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUUMHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH 00BACHEHHUE U3 |
— 2 JOTUYECKHMX IIaroB ¢ MOMOIIbIO 1 — 2 M3y4YeHHBIX CBOMCTBA

(bI/ISI/I‘ICCKI/IX HBHGHHﬁ, (l)I/ISI/ILIeCKI/IX 3aKOHa UJIM 3aKOHOMEPHOCTHU

pemiath pacyéTHble 3a7aud B 2 — 3 NEHCTBHUSI, UCIONb3YS 3aKOHBI U
(dbopMyIbl, CBS3BIBAIOIINE (PU3NUYECKHUE BETMUYMHBI: HA OCHOBE aHaIn3a
YCIJIOBHS 3a/1a4¥l 3aIIUCHIBAaTh KPATKOE YCIOBUE, BBIBIATH HEJOCTATOK
JMAHHBIX Ui pelIeHUs 3aJadyd, BbIOMpaThb 3aKOHBI M (HOPMYIIBI,
HEOOXOMUMBIC Ui €€ pElIeHUs, MPOBOAUTHh Pacuy€éThl M CPABHUBATH
MOJIydeHHOE 3HadyeHHe (U3MYECKOM BEJIMYMHBI C HW3BECTHBIMU

JaHHBIMH

pacCrio3HaBaThb HpO6J’ICMBI, KOTOPBIC MOXHO pCHIUTH IIPpU IMOMOIIN
(1)I/I3I/I'-ICCKI/IX METOOOB, UCITOJIB3YA ONMMCAHUEC UCCIICAOBAaHNA, BEIACIATH
MMPOBCPACMOC TMPCAINOJIOKCHUC, OLCHUBATH IMPABUJIIBHOCTH IOpsAAKa

MIPOBEICHUS UCCIICIOBAHUS, JIEIaTh BHIBOIBI

1.9

IOPOBOANUTH OMNBITHI TO HAOMIONCHUIO (U3MYECKUX SIBICHUH WU
¢u3mueckux  CBOMCTB  Tel:  (OpMymupoBaTh  MpOBEpsieMble

MPENIOoNIOKEeHNUs, coOupaThb  yCTAaHOBKY M3  MPEAJIOKEHHOTO




000pyI0BaHUs, ONUCHIBATH X0/ ONBITA M (HOPMYITUPOBATH BBIBOIBI

1.10

BBITIOJIHATH TMPSMbIE HM3MEPEHUSI C HCIOJIb30BAHHEM aHAJOTOBBIX
npuOOpPOB U AATYUKOB (HPU3HUECKUX BEIMYUH, CPABHUBATH PE3YIbTAThI

U3MEPEHHH ¢ yUETOM 3a/1aHHOM a0COIFOTHOM MOrPEIIHOCTH

1.12

OPOBOJIUTH  HMCCIECJOBAHWE  3aBUCUMOCTH  OJHOH  (hU3HYECKOH
BEJIMYMHBI OT JAPYrOM C HCIOJIB30BAHUEM MPSMBIX H3MEPECHUM:
IUIAHUPOBATh HCCJIEOBaHUE, COOMpATh YCTAHOBKY M BBINOJIHATH
U3MEpEHus, cielysd  IpeUIOKEHHOMY  IUIaHy,  (DPUKCHPOBATh
pe3yJbTaThl MOJIyYUEHHOM 3aBUCUMOCTU B BUJE TaOJUIl U IpaHKOB,

ACJIaTh BBIBOABI 110 PE3yJIbTaTaM UCCICAOBAHUA

OPOBOJIUTh  KOCBEHHbIE  W3MEPEHUs  (U3MYECKUX  BEJIMYHUH:
IUTAHUPOBATh U3MEPEHUs, COOMPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY,
clelys. IPENJOKEHHOM HWHCTPYKLUMH, U BBIYMCIATH 3HA4YCHHE

BCJIMYNHBbI

1.13

C06.]'IIO,I[aTI> InpaBujia TCXHHUKH 0e30macHOCTH IIpu pa60Te C

1ab0paTOPHBIM 000PYI0BaHHEM

1.14

1.15

1.16

1.17

XapaKTepu30BaTh NPUHLUIBI JEHCTBUS HM3YyYEHHBIX HpHOOPOB U
TEXHUYECKUX YCTPOMWCTB C OINOpPOM HAa HUX ONUCAHUA, HCIOJb3Ys
3HaHHA O CBOMCTBaX (PU3MUYECKUX SBICHMM U HEOOXOJIUMBIE

(I)I/ISI/I‘ICCKI/IC 3aKOHOMCPHOCTHU

pacro3HaBaTh IIPOCTHIE TEXHUYECKUE YCTPOWCTBA U U3MEPUTEIBHBIC
npuOOpHI IO CXeMaM U CXEMAaTUYHBIM PUCYHKAM, COCTAaBJISTh CXEMBbI
JNIEKTPUYECKUX LENed C IOCIEAOBATEIBHBIM W IapallIeIbHBIM
COCJVHEHUEM JJIEMEHTOB, pa3jiuyas YCIOBHbIE 0003HA4YEHUs
JJIEMEHTOB DJIEKTPUUYECKUX LIECTIEH

OPUBOANUTH TNpPHUMEPHl (HAXOAUTH HMH(OpMAIMIO O MpHUMEpax)
MPAKTUYECKOTO UCTIOIb30BaHUs (U3NYECKUX 3HAaHUHN B MOBCEIHEBHOMN
KHU3HU Juid  o0ecriedeHHss O€30macHOCTH TpU  OoOpallleHHuH ¢
npuOopaMy U TEXHUYECKHUMH yCTPOWCTBAMHU, COXPAaHEHHUSI 3/I0POBbS U

CO6J'IIOI[CHI/I$I HOPM 5KOJIOTUYCCKOTO IOBCICHUA B OKPY)KaIOH_ICI‘/’I cpeac

OCYILECTBIISATh MOMCK MHPOPMALUHU (PU3UIECKOTO COEPIKAHUS B CETH
NHTepHeT, HA OCHOBE HUMEIONIMXCS 3HAHUA W TYTEM CpaBHEHUSA
JOIIOJIHUTCIIbHBIX HCTOYHUKOB BBIACIATH I/IH(l)OpMaLII/IIO, KOTOpasa

SBJISIETCS IPOTUBOPEUUBON MM MOKET OBITH HEJOCTOBEPHOM

1.18

UCTOJb30BaTh TPU  BBHINOJHEHHUM YUEOHBIX 3aJaHUi  HAy4YHO-




1.19

HOMYJSIPHYIO JINTEPATypy (U3NYECKOTO COJCpXKaHUSA, CIPAaBOYHBIC
MmaTtepuanbl, pecypchl ceth MHTepHeT; BiageTb INpuEMaMu
KOHCIIEKTUPOBAHUs TEKCTa, Mpeodpa3oBaHus WHPOPMAIMUA U3 OJHON

3HAKOBOW CHUCTEMBI B IPYTYIO

€0O3/1aBaTh COOCTBEHHbIC MMChMEHHbBIC  KPATKHE YCTHBIC COOOIICHHS,
0000mas WHPOPMAIMIO U3 HECKOIBKUX HCTOYHUKOB (PUIUUIECKOTO
COJZICp)KaHHs, B TOM 4YHCIC IMYyOJMYHO MPEACTABIATh PE3YIbTAThI
OPOCKTHONH WJIM KCCJICIOBATEIbCKON  JCSITEIBHOCTH, TMPH 3TOM
IPAaMOTHO HCIIOJIb30BaTh M3YYCHHBIH MOHATHHHBIN ammapar Kypca

($U3UKH, CONPOBOKIATH BHICTYIIJICHUE NTPE3eHTalluel

1.20

9 KIIACC

Kon
NpoBepsieMoro
pe3yJbTara

1.1

1.2

1.3

IPY BBIOJIHEHUH y4YeOHBIX MPOEKTOB M UCCIECIOBAHUNA (DU3NIECKUX
IPOLIECCOB paclpesesaTh 00S3aHHOCTU B IPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  33Ja4aMM, CJICAWTh 34 BBIOJIHEHUEM IUIAHA
JEUCTBUH M KOPpPEKTUPOBAaTh  €ro, aJeKBAaTHO  OLECHUBAaTh
COOCTBEHHBIM BKJIaJ] B JEATEIHOCTb IPYIIbl, BbICTpaUBaTh
KOMMYHHMKaTUBHOE  B3aUMOJCHCTBUE,  IpOSABIAL  TOTOBHOCTH

paspemaTh KOH()IUKTHI

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

HCIIOJIb30BATh U3YUYCHHBIC ITOHATUSA

pas3indaTtb SABJICHUA IO OMHCAHHUIO HMX XapPaKTCPHBIX CBOMCTB U Ha
OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (I)I/ISI/IHCCKOC SBJICHUC
pacno3HaBaTb MPOABJIICHUC HN3YUCHHBIX (I)I/I3I/I"IGCKI/IX SIBJICHUN B
OKpYy»KaromeM MHpe, B TOM YUCIIC CbI/ISI/I‘—IeCKI/Ie SABJICHUSA B IPHUPOAC,

npu 5TOM MEPCBOAUTH IMPAKTHYCCKYIO 3a/1a4y B yqe6HyI0, BBIACIIATD

CyILIECTBEHHbIE CBOICTBA (MIpU3HAKU) GUZUYECKUX SIBIICHUN

1.4

ONMCHIBATh HW3y4YCHHBIE CBOMCTBA Tl M (PHU3MUYECKHE SBICHHA,
UCTONB3Yysl (U3NYECKHE BEIMYMHBI, INPH ONHCAHWUU TPABUIBHO
TPAaKTOBaTh  (DU3MYECKMH  CMBICT  HCIOJB3YyEeMBIX  BEJIMYMH,
0003HauCHHSI ¥ €AUHUIIB! (PU3MYECKUX BEITMYUH, HAXOIUTH (POPMYIIBI,

CBSA3BIBAIOIIME JaHHYIO (U3UYECKYI0 BEIUYMHY C JIPYTHUMH




1.5

BEIIMYMHAMHU,  CTPOUTH TpapuKd  M3YYEHHBIX  3aBHCUMOCTEH

(1)I/I3I/I‘ICCKI/IX BCJIIMYHH

XapaKTEpHU30BaTh CBOMCTBa TCI, (bHSPI‘leCKI/Ie SABJICHUSA W ITPOLECCHI,
HCIIOJIB3YSA H3YYCHHBIC 3adKOHBI, IIpU OSTOM JaBaTb CJIOBCCHYIO
(bOpMy.]'II/IpOBKy 3aKOHa MW  3alluChblBaThb €ro MaTreMaTH4YCCKOC

BBIpaXKECHHE

1.6

00BSACHATh (DU3MYECKHE MPOILIECCHl M CBOWCTBA TEJ, B TOM YHUCIIC U B
KOHTEKCTE CHUTyalldd NPAKTUKO-OPHEHTHUPOBAHHOIO  XapakTepa:
BBISIBJIATH IPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2
— 3 JOrMYecKHX ILIaroB ¢ MOMOMIbIO 2 — 3 H3y4YEHHBIX CBOICTBa

(bU3NUECKUX SIBICHUH, GPU3NICCKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

pemate pacu€THble 3ahaud (omMparoniyecs Ha cucreMy u3z 2 — 3
YPaBHEHMI), HCHOJb3Ysl 3aKOHbl U  (OPMYJbI, CBS3bIBAIOILUE
(Gusnyeckue BEIMYMHBI: HAa OCHOBE aHalu3a YCIOBHA 3aJadu
3allUCBIBaTh ~KPAaTKOE YCJIOBUE, BBIABIATh HEIOCTAIOIIME HIIU
M30BITOYHbIE JaHHbIE, BEIOMPATh 3aKOHBI U (OPMYJIbI, HEOOXOIUMBIE
JUI pelleHUsl, IPOBOJUTHh pPacuéThl M OLEHHBATh PEATUCTHYHOCTH

MOJIyYEHHOT0 3Ha4Y€HUs (PU3MUECKOI BEIINUMHBI

1.8

1.9

pacno3HaBaTb HpO6J'IeMBI, KOTOpBIC MOXHO PpCIIUTh IMpPH I[MOMOIIU
(1)I/ISI/I‘~ICCKI/IX MCTOAOB, MCIIOJIB3Yys OMMCAHUEC HCCICIOBAaHHA, BBIACIATH
MMPOBECPACMOC TIPCAIIOJIOKCHNUE, OLCHUBATH IIPABUIIBHOCTL IIOPSAAKA
MMPOBCACHUA HCCIICAOBAaHWA, [AC€JIIaTb BBIBOJAbI, HWHTCPHPECTUPOBATH

PE3YIIbTAaThL Ha6HIO,Z[eHI/II>’I 1 OIIBITOB

MPOBOAWTH OMBITHl MO HAOMIONECHUI0 (U3NYECKUX SBICHUA WIN
(bu3NYECKUX CBOWCTB TEJ: CAMOCTOSTEIbHO COOMpPATh YCTAHOBKY M3
M30BITOYHOTO Habopa 00OpyHOBaHUS, OMHCHIBATH XOJ OMBITA U €rO

pe3ynbTaThl, GOPMYINPOBATH BHIBOJIBI

1.10

IPOBOAWTH TMPU HEOOXOTUMOCTH CEPUI0 TMPSIMBIX H3MEPEHHI,
ompesieNsis CpeAHee 3HAueHUE H3MepseMoil BenuuuHbl ((PokycHOe
paccTostHuEe coOuparomeld JUH3bI), 000CHOBBIBATH BBIOOpP crocoba

U3MEpeHUs (M3MEPUTENBHOTO TPUOopa)

NPOBOJUTH HCCIENOBAaHUE 3aBHCUMOCTEH (DU3NYECKUX BEIMYUH C
MCIIOJIb30BAHUEM IIPSIMBIX HM3MEPEHUM: IIAHUPOBATh HCCIEIOBaHUE,
CaMOCTOSITENIFHO COOMpaTh YCTaHOBKY, (UKCHPOBATh pE3yJIbTaThl

HOHy‘ICHHOﬁ 3aBHUCHUMOCTH (1)I/ISI/ILICCKI/IX BCJIIMYHMH B BUJC Ta6J'II/IHI/I




I‘pa(bI/IKOB, ACJIaTh BbIBOJLI 10 PE3yJIbTaTaM MCCICAOBAHUA

1.12

OPOBOJIUTH  KOCBEHHBIE  W3MEPEHHs  (U3MYECKUX  BEJHYHUH:
IUTAHUPOBATh U3MEPEHHs], COOMPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY
U BBIIOJHATh H3MEPEHUs, CJIEeAys MpPENIOKEHHOW HMHCTPYKIUH,
BBIYUCIIATh 3HAYEHUE BEIWYMHBI M aHAJIM3UPOBATh IIOJIyYECHHbIE

pe3yJIbTaThl C YYETOM 3aJaHHOM NMOTPEIIHOCTH U3MEPEHUI

1.13

1.14

coOmonaTh MpaBWja TEXHUKUM Oe3omacHOCTH TMpH  pabore ¢

J1abopaTOPHBIM 000PYTIOBAHUEM

pasinyaTh OCHOBHBIE NPHU3HAKM HM3YYEHHBIX (PU3MUECKUX MOJelei:
MaTepHaibHask TOYKa, a0COIIOTHO TBEPIIOE TEJIO, TOUYCUHBIH HCTOUHUK
CBeTa, JIy4, TOHKas JIMH3a, IUIaHETapHas MOJEIb aToMa, HYKJIOHHas

MOZCJIb aTOMHOI'O AApa

1.15

XapaKTepu30BaTh NPUHLUIIBI JIEHCTBUS HU3YYEHHBIX HpUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa HUX ONMUCAHUA, HMCIOJb3Ys
3HaHUS O CBOMCTBaX (U3UYECKUX SABJICHUA U HEOOXOJIUMbIE

¢uznyecKknue 3aKOHOMEPHOCTH

1.16

UCIOJIb30BAaTh CXEMbl M  CXEMaTUYHblE PHUCYHKH H3YYEHHBIX
TEXHUUYECKUX YCTPOMCTB, M3MEPHUTEIBHBIX npubopoB "
TEXHOJIOTHYECKHUX IPOLIECCOB MPHU PEUICHUH Y4eOHO-IPaKTHUECKUX
3ajjay, ONTUYECKHE CXEMBI JUIsl MOCTPOEHHS N300paKEHUH B MIOCKOM

3epKajie u coOuparoIeii TuH3e

1.17

NPUBOJIUTH TNpPUMEPHl (HAXOIUTh HMHPOPMALUI0 O MpHUMEpax)
MPAKTUYECKOTO UCIIONIb30BaHUS (PU3NYECKUX 3HAHUU B MOBCETHEBHOM
KU3HM 1711 oOecriedueHHs O€30MacHOCTH MpU  OOpalieHuu ¢
npruOoOpaMu U TEXHUYECKUMH YCTPOUCTBAMHU, COXPAHEHHUS 3/I0POBbS U

COOJTI0IEHHST HOPM DKOJIOTHYECKOTO TTOBEACHUS B OKPYKAIOIIECH cpesie

1.18

OCYIIECTBIISATh MOUCK MHPOPMAIHN (PU3HMUECKOTO COACPKAHUS B CETH
WutepHer, caMocTosTeNnbHO (OpMYIHpYysd IOMCKOBBIA  3aIpoc,
HaXOJUTh IYTH  ONpPENEICHHUs  JTIOCTOBEPHOCTH  MOJYyYEHHOU
uHpOpPMALlMM HAa OCHOBE HMMEIOLIUXCS 3HAHUM M JOMOJIHUTENbHBIX

HCTOYHUKOB

1.19

UCIIONIb30BAaTh MPH  BBHIMOJHEHMH Y4YE€OHBIX 3aJaHuil  Hay4dHO-
HOMYJSIPHYIO JINTEPATypy (U3NYECKOTO COAEp)KaHUs, CIPaBOYHbIC
Marepuansl, pecypcbl ceth VHTepHeT; BiIageTh INpUEMaMHU

KOHCIIEKTUPOBAHMs TEKCTa, MpeoOpa3oBaHusi WHPOPMAIIMUA U3 OJHON




3HAKOBOW CHUCTEMBI B IPYTYIO

1.20

CO31aBaThb COOCTBEHHBIE ITHUCHMEHHBIE U YCTHBIC COO6H.I€HI/I$I Ha
OCHOBE HH(pOpMAllUM M3 HECKOJBKHUX HCTOYHHUKOB (U3UUECKOrO
coJlep)KaHusl, MyOJIMYHO NPEACTAaBIATH PE3YJIbTaThl MPOEKTHOW WM
UCCIICNOBATEIbCKOM  ACATEIBHOCTH, IPU  OTOM  I'PaMOTHO
UCIIOJIB30BaTh U3yYEHHBIN TOHATUNHBIN anmnapar u3y4aeMoro paszaeia
(GU3MKKH U CONPOBOXKIATh BBICTYIUIEHHWE NpE3CHTalUed ¢ y4EToM

O0COOEHHOCTEN ayAUTOPUM CBEPCTHUKOB

1.21

IIPU BBINOJHEHUM Y4€OHBIX IPOEKTOB M HCCIENOBAaHUN (PU3NUECKUX
IPOLIECCOB paclpeiessaTh 00S3aHHOCTU B TPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  33Ja4aMM, CJICAWTh 34 BBINOJHEHUEM IUIAHA
JEUCTBU M KOPpPEKTUPOBAaTh  €ro, aJeKBAaTHO  OLECHUBAaTh
COOCTBEHHBIM BKJIaJ] B JEATEIbHOCTb TIPYIIbl, BBICTPAUBATH
KOMMYHHMKaTUBHOE  B3aUMOJCHCTBUE,  IpOSABIAL  TOTOBHOCTH

pa3pemarth KOHQIUKTHI




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KIIACC

Kon
pa3neia

Kon

3JIEMEHTA

IIpoBepsiemble 1eMEHTHI COIePKAHUS

®U3UKA U EE POJIb B IIO3HAHUU OKPYXXAIOIIEI'O MHPA

1.1

®uszuka — Hayka O Ipupoje. SIBieHus npUpPOABL.
dusnyeckue SBICHUSA: MEXaHWYECKHE, TEIUIOBBIE,

SJICKTPUYCCKUEC, MATHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

@dusnueckue BenWuWHBL.  V3MepeHne — PpuU3MUECKUX
BenuuuH.  Pusnueckue  npubopsl.  [lorpemHocTs

U3MepeHuil. MexxayHapoHasi CUCTEMA €IMHUIL

1.3

1.4

1.5

EcrtecTBeHHOHay4yHBI METOJ| MO3HAHUA: HAOJIOJEHUE,
IIOCTAaHOBKA HAYYHOI'O BOIIPOCA, BBIIBUIKECHHE THIIOTES,
OKCIIEPUMEHT 10 TMPOBEpPKE TUIOTE3, OOBSICHEHHE

Ha6moz[aeMor O SABJICHUSA
Omnucanue (I)I/I3I/I‘-ICCKI/IX SIBIICHUI C HOMOIIIBIO MOAEIEH

[TpakTrueckue paboThI:

HiHPar###l3MepeHne pacCTOSTHUN.
HiParf##l3mepenue o0bEMa JKUIKOCTH M TBEPAOIO
Tena.

#HHPar###Onpeenenrne pa3MepoB MajbIX TeJ.
#iHParf##l3Mepenne  TeMreparypbl NpU  TIOMOILHU

KHUJKOCTHOTO TEPMOMETPA U 1aTYMKA TEMIIEPATypPhl

INEPBOHAYAJIBHBIE CBEJJEHNM A O CTPOEHUU BEIIIECTBA

2.1

#H#HPar###CTtpoenne BemecTBa: aTOMbI U MOJICKYJIBI, UX
pasMepbl.  OmBITHI,  JIOKa3bIBAIOIIME  JUCKPETHOE

CTPOCHUE BCUICCTBA

2.2

#HiHPar#H#H ] Buxenune YACTHUII BEIIECTBA. CBs3b
CKOPOCTH  JBWIKEHUSI  YacTUIl C  TEeMIepaTypoM.

bpoyHoBckoe nBmwxkenue, muddy3us

23

B3anmoneiicTBHe YacTHI] BELIECTBA: IPUTSHKEHUE U

OTTAJIKMBAaHHC




HiHParf## ArperaTHble COCTOSIHMSI BEILIECTBA: CTPOECHHE

ra3oB, JKUJIKOCTEH M TBEPABIX (KPUCTAJUIMYECKUX) TEJ.

24 B3auMoCBsA3bp MEXAy CBOMCTBAMU BELIECTB B PA3HBIX
arperaTHpIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM
CTPOCHHEM

2.5 OCO0EHHOCTH arperaTHbIX COCTOSTHUN BOJIBI
[TpakTuyeckue pabOTHI:
###Par###OLeHKa guamMeTpa aToMa METOJO0M PsiioB (C
UCTOJIb30BaHueM (Gotorpaduii).

2.6 H#HAP ar###ONbITEH o HaOII0ICHUIO TEIJI0BOTO

pacIIMpPEHHs Ta30B.
HHHPar###ONbITEl 10 OOHAPYKEHHIO JCHCTBHUSI CHII

MOJIEKYJIIPHOTO MPUTSIKEHUS

JIBWDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanunueckoe JIBUDKEHUE. PaBHOMEpHOE U
' HEPAaBHOMEPHOE JBM)KEHUE
HH##HPar#t#H#CKopOCTb. Cpennsist CKOpPOCTb npu
3.2 HEPAaBHOMEPHOM JIBWKE€HUHU. Pacdy€r myTtu M BpeMeHHU
JIBYDKEHUS
SBnenune uHepuuu. 3akoH uHepuuu. B3aummoneiicTBue
33 TeJ KaK NPUYMHA U3MEHEHHUS CKOPOCTU JIBHJKEHUS TEll.
Macca kak Mepa UHEpPTHOCTH Teja
34 ###Par### InorHocTts BemecTBa. CBA3b IUIOTHOCTH C
' KOJINYECTBOM MOJIEKYJI B elMHUIIE 00BhEMa BeIIecTBa
3.5 Cuna Kak XxapakTepUCTHKa B3aUMOAECHCTBHS Te
36 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cunbl c
' MOMOIIbIO JMHAMOMETpA
37 HiHPar###sIBnenne taroreHus U cuna Tsokectu. Cuiia
' TSKECTH Ha JpYrux miaHerax. Bec Tema. HeBecomocTh
18 Cuna tpenus. TpeHue CKOJNbXKEHUS U TPEHUE MOKOS.
' Tpenue B Ipupoe U TEXHUKE
39 HiHParf##Crio)keHne CWJI, HaIlpaBJIEHHBIX 110 OJHOU
' npsMoid. PaBHoIeliCTBYIO1IAs CHIT
3.10 [TpakTrueckue pabOTHI:




3.11

3.12

OnpeneneHue CKOPOCTHM PaBHOMEPHOTO  JBMXKEHHUS
(wrapuka B OKMJKOCTH, MOJEJIU  3JIEKTPUYECKOro
aBToMoOmWIss u Tak ganee). OmnpeneneHue cpemHen
CKOpOCTH CKOJIBKEHUS Opycka WM IIapuka 110
HAaKJIOHHOM  IuiocKocTH. OnpeneneHue  IIOTHOCTH
TBEPJIOTO Tela. OnbITHI, JEMOHCTPHUPYIOILUE
3aBHCHUMOCTB pacTshKeHUs (aedopMaruu) MmpyKHHBI OT
OPUIOKEHHOW  cuiibl.  ONBITBI, JAEMOHCTPUPYIOLIHE
3aBHCUMOCTb CHJIbI TPEHHS CKOJIbKEHUSI OT BEca Teja U

XapaKTepa COIMPpHUKaCarOmUnXCAa HOBerHOCTeﬁ

dusnuecKue SBICHUA B IPUPOJE: IIPUMEPHI ABWKCHHUS C
Pa3IMYHBIMKM CKOPOCTSIMU B KMBOW M HEXWBOW IPUPOJE,

HeﬁCTBHC CHJIBI TPCHUA B IIPUPOAC U TCXHUKC

TexHuueckue yCTpOﬁCTBaZ JAUHAMOMCTP, HOAIIHUITHUKHU

JIABJIEHUE TBEP/IBIX TEJI, YKUJIKOCTEN 1 TA30B

Hasnenue TBEpAOro Tenma. CrocoObl YMEHBIICHHS U

+ YBEJIMYEHUS AaBIICHUS
47 JaBnenue raza. 3aBUCUMOCTD JIaBIIEHUS ra3a OT 00bEMa,
' TEeMITepaTyphl
43 [lepenava naByieHust TBEPABIMH TEIAMH, KUAKOCTIMU U
' razamu. 3akoH [lackans. [lHeBMaTHUYeCKrE MaIIMHBI
3aBUCHMOCTh  JABJICHUS JKUJKOCTH OT  TIIyOWHBI.
4.4 IMuapocratudeckuit mapagokxc. CooOmaronmecs cocyabl.
['uapaBnuyeckre MEXaHU3MbI
AtMocdepa 3emnu u atmochepHoe naBienue. [IpudanHb
45 CyIIIECTBOBaHUSI BO3AYIIHOW 000m0ukn 3emin. OmbIT
' Toppuuennu. 3aBUCUMOCTh aTMOCGHEPHOTO JABJICHUS OT
BBICOTHI HaJ] yDOBHEM MOPSI
46 W3mepenne arMmocdepHoro mpaeneHus. llpuGopsr s
' HU3MEPEHHS aTMOC(EPHOTO JTaBIICHUS
JlelicTBME KUIKOCTHM M Ta3a Ha MOTPYKEHHOE B HHX
4.7 Teno. BelTankuBawomas (apxuMmenoBa) cuia. 3aKOH
Apxumena
4.8 [InaBanue Ten. Bo3ayxonnaBanue




4.9

[TpakTuyeckue pabOTHI:

HccrnenoBanne 3aBHCHMOCTH Beca Tella B BOAE OT
00béMa TOTrpYKEHHOH B IKMIKOCTb YacTH Tela.
OmnpeneneHre BhITAIKMBAIOIICH CUJIbI, TEHCTBYIOIIECH Ha
TEeno,  NOrpyxEHHOE B  JKUIAKOCTb.  [IpoBepka
HE3aBHCUMOCTH BBITAJKMBAIOIIEH CHUIIbI, JEHCTBYIOIIEH
Ha TEJIO B JKUAKOCTH, OT Macchl Tela. OIBITHI,
JIEMOHCTPUPYIOIIME  3aBUCUMOCTb  BBITAJIKUBAIOIIEH
CWJIBI, JIEUCTBYIOIIEH Ha TEJIO B JKUJKOCTH, OT 00bEMa
MOTPY>KEHHOW B JKUJKOCTh YAaCTHU TeJla U OT IJIOTHOCTHU
JKUIKOCTH. KonctpynpoBanue apeoMerpa HIIH
KOHCTPYMpPOBAaHHWE  JIOJAKM M  OlpeAelieHne €€

TPYy30IO0IbEMHOCTH

4.10

du3nueckue SABJICHUA B npupoae: BIIMSIHHUC
aTMOC(I)epHOI‘O JaBJICHHA Ha JKUBOM OpraHusMm, IJIaBaHHuC

pBIO

4.11

TexHudeckue yCTPONCTBA: COOOIIAIOIIMECS COCYBI,
YCTPOMCTBO BOJONPOBOJA, T'MIPABIMYECKUN IIpecC,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPLIHEBOM Hacoc,

apeoMmeTp

PABOTA, MOITHOCTD, DOHEPTUA

5.1 Mexanudeckas pabora
5.2 MexaHn4deckast MOIIIHOCTD
53 [IpocThle MeXaHW3MBI: pblyar, OJOK, HaKJIOHHas
' MI0CcKOCTh. [IpaBuiio paBHOBECUS pblyara
54 [TpumeHeHue TpaBuia PaBHOBECHUS pbldara K OJI0Ky
«3omotoe  mpaBwio»  MexaHWKH.  Koaddumment
5.5 MTOJIE3HOTO NEeNCTBUSA MEXaHU3MOB. IIpoctsie
MEXaHHU3MBI B OBITY U TEXHHUKE
5.6 [ToreHManbHas SHEPTrUM TeJa, MOJHATOrO HaJ 3eMIIER
5.7 Kunernueckas sueprus
53 [Tonnas MexaHnuveckass SHEprusi. 3aKOH HM3MEHEHUS U
' COXpaHEHHUsI MEXaHUYECKOU SHEPTUU
59 [TpakTuyeckue paboOTHI:




#H#HParf##Onpenienene pabOTbl CWIIBI TPEHUSI IIPU
pPaBHOMEPHOM JBM)KCHHUU Tella 10 TOPU3OHTAIBLHOMI
noBepxHoctu. MccnenoBaHue yciaoBHM — paBHOBECHUS
peryara. HMsamepenue KIIJI HakgIoOHHOM TIJIOCKOCTH.

N3yuenue 3akoHa COXpaHEHUs MEXaHUYECKON YHEPrUuu

duznyeckue SIBICHUS B npupoac: pbHaru B TCJIC

5.10
YeJI0BeKa
TexHuueckue YCTpOHCTBA: pblyar, TMOJBUXHBIA U
5.11 HETOABUKHBIM OJIOKM, HAKJIOHHAs IJIOCKOCTh, MPOCTHIC
MEXaHU3MBI B OBITY
8 KUIACC
Kon Kon
IIpoBepsiemble 3JIeMeHTHI CO/leP:KAHUS
paszena 3JieMeHTa
TEIUVIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOXKEHMSI  MOJIEKYJISIPHO-KUHETHUECKON
61 TEOpUU CTPOEHMs BemiecTBa. Macca U pa3Mmepbl
' MosieKyld.  OmbIThl,  HOJATBEP)KIAIOUIME  OCHOBHbBIE
MOJIOXKEHUS MOJIEKYIISIPHOKUHETUYECKON TEOPUH
Mopnenn  TBEpAOro, JKUAKOTO U Ta3000pa3HOro
6.2 cocrosiHMil BemiecTtBa. Kpucramnmueckue u amopdHbie
Tena
OObsicHeHre CBOWCTB Ta3oB, KUJIKOCTEH W TBEPIBIX TEI
6 6.3 Ha OCHOBE IIOJIOKEHUH MOJEKYISIPHOKUHETUYECKON
TEOpUN
6.4 CmaunBaHMe M KallWJUISIPHBIE SIBJICHUS
6.5 TemoBoe paciIupeHue U cxxaTue
66 Temnepatypa. CBs3b TeMIEpaTypbl €O CKOPOCTBIO
' TEIJIOBOTO ABUKEHUS YaCTHULL
6.7 Buytpennss sueprust. Crioco0bl U3MEHEHHsI BHYTPEHHEH
' SHEPIuu: Terionepeada U CopepiieHue padoThl
6.8 Buael Teronepenaun: TEMIOMPOBOJAHOCTb, KOHBEKIIHS,




U3Iy4eHUe

KomuuectBO  TEIIOTHI. VYnenbHas  TEIIOEMKOCTH

6.9
BELIECTBA
TemnmooOMeH ©  TemyioBoe paBHOBecHE. YpaBHEHHE
6.10
TETIOBOTO OanaHca
611 [1naBneHue U OTBEpAEBaHNUE KPUCTAIUNTMYECKUX BEILIECTB.
. VY enpHas TEmaoTa NniaBJICHUs
[Tapoobpa3zoBanue u  koHaeHcauus. Mcmapenue.
610 Kunenne. VYnenpHass  Temora  mapooOpa3OBaHUS.
' 3aBUCHUMOCTh TEMIIEPATyphl KUIIEHUSI OT aTMOC(HEPHOTO
JaBJICHUS
6.13 BnaxHocTh Bo3ayxa
6.14 DHeprus TOIIMBa. Y IeibHas TEII0Ta CrOPaHUs
[MpuHnmmel  paboThl  TerioBbix  aurarenei  KITJ]
6.15 TEIJIOBOro ABUraTens. TemioBble ABUTraTeNd M 3alluTa
OKPY>KaIoIlEl Cpe/ibl
3aKOH COXpaHEHUs U MPEBPALICHUS SHEPTUH B TEIIOBBIX
6.16
poueccax
[IpakTudeckue pabOTHI:
HHHPar###ONBITBl IO  OOHApY)KEHUIO JEMCTBUSA CUII
MOJICKYJISIPHOTO TIPUTSIKEHUS.
HH#HHPar###0NbITBl MO0 BBIPAIIMBAHUIO  KPHUCTAJJIOB
MOBAapEHHOM COJIM WM caxapa.
#H#HPartH##OnBITBl  TI0O  HAONIONCHUIO  TEIUIOBOTO
617 pacIIMpPEHHS Ta30B, )KUJIKOCTEH U TBEPIBIX TEI.

###Par###Onpenenenne naBieHUs BO3yXa B OauTOHE
HITpUIIA.

HHHParf##ONBITHl, JIEMOHCTPUPYIOIIME 3aBUCHUMOCTh
JaBIIEHUs] BO3JyXa OT ero o0bEMa M HarpeBaHHs WU
OXJIQKICHHUSI.

#H##Par### IpoBepka TMNOTE3bl JTMHEWHOW 3aBUCHMOCTH

JUIMHBI  CTOJIOMKA JKHJIKOCTH B TEPMOMETPUYECKON




6.18

TpyOKe OT TeMIEpaTyphl.

###Par###Habmonenue M3MEHECHUS BHYTpPEHHEH
SHEPrUU Tejla B pe3yjbTaTe TeIulonepenauu U padoThl
BHEILIHUX CHII.

#H#HPar##llccnienoBanue SBICHUS TEIUIOOOMEHA IPHU
CMEIIMBAHUU XOJIOIHOM U TOpsiueld BOABI.
#HH##Par##H#Onpenenenue KOJINYECTBA TEIUIOTHI,
MOJIYYEHHOTO BOJIOW MpPH TEIJIOOOMEHE C HarpeThiM
METAJUTMYECKUM IIUIHHAPOM.

#HH##Par##H#Onpenenenue yIEIbHON TEIIOEMKOCTH
BEIIECTBA.

H#i#Par#H#lccnenoBanue npouecca UCIapeHusl.
###Par###Onpenenenne  OTHOCHTEIBHONW — BJIQXKHOCTH
BO3/yXa.

#HHHPar###0Onpenenene yaeabHON TEIUIOThI IIaBICHUS
h11:91 7

®usnueckue SBIECHUA B NPHUPOAE: IOBEPXHOCTHOE
HaTSOKEHHE W KalWULSIPHBIE SBIEHUS B MPHUPOJE,
KpUCTAJUIBI B Mpupojie, uznyuenue CoJiHIla, 3aMep3aHue
BOJIOEMOB, MOpPCKHUE OpH3bI; 00pa3oBaHUE POCHI, TyMaHa,

HNHCA, CHCTa.

6.19

TexHudeckue  yCTpOWCTBA:  KallWJULIPBI, IPUMEpHI
HCIIONB30BAaHUS KPUCTAIIOB, JKUJIKOCTHBIH TEPMOMETD,
JaTYMK TEMIIEpAaTypbl, TEPMOC, CUCTEMA OTOIUICHUS
JIOMOB, THTPOMETpPBbI, NCHUXPOMETp, MapoBas TypOuHA,

ABUTAaTCJIb BHYTPECHHCTO CrOPaHus.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 OnexTpuszanus Tei. J[Ba poaa dJEKTPUUECKUX 3apsI0B
B3aumopeiictBue 3apsokeHHBIX Ten.  3akoH  KyioHa

7.2 (3aBMCHMOCTB CHJIbI B3aUMOJIEUCTBUS 3apsUKEHHBIX TE OT
BEJIMYMHBI 3aPsI/IOB M PACCTOSIHUS MEKIY TEJIAMH)

73 DnekTpuyeckoe nosie. Hanpssk€HHOCTh AIIEKTPUYECKOTO

noss. lIpyHOUnD Ccyneprno3unuu 3JIEKTPUYECKUX I10JIEH




(Ha KaYECTBEHHOM YpPOBHE)

Hocurenu »siexTpuueckux 3apsaoB. OJIEeMEHTapHbIN

7.4 anekTpuyeckuit 3apana. Ctpoenue aroma. IlpoBonHuku n
JTUAJIEKTPUKU
7.5 3aKOH COXpaHEHUs ANEKTPUIECKOTO0 3apsiaa
6 DJIEKTPUYECKUH  TOK.  YCIOBHS  CYIIECTBOBAHUS
' 3JEKTPUUYECKOTO TOKA. ICTOUHHUKY OCTOSIHHOTO TOKA
JeiicTBus 3IEKTPUYECKOTO TOKa (TerioBoe,
7.7 XUMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KHUJKOCTSX M razax
- Onektpuyeckas uenb. Cuwia Toka. DJIEKTPUUYECKOE
' HaIpsDKEHUE
=9 ConpoTuBieHue MIPOBOJIHUKA. VY aenbHoe
' COTIPOTHUBIICHHE BEIIECTBA
7.10 3akoH Oma a1 ydyacTka 1uenu
[TocnenoBarenbHOE W THapalIeIbHOE  COEIUHEHUE
7.11
MIPOBOJIHUKOB
PaGorta u MOIIHOCTH SIEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyinsa — Jlenna
13 DNeKTpUYecKue Lenu U MOTPEeOUTENH SIEKTPUUECKON
' sHepruu B ObITy. KopoTkoe 3aMbIkanme
IlocTosiHHBIE MarHUTHL. B3anMoaeHCTBHE ITOCTOSHHBIX
7.14
MarHuTOB
715 MarauTtHOoe mone. MarmuTHoe Tmoje 3eMiid U €ro
' 3HaYeHHe IS )KU3HU Ha 3eMIie
716 OmneIT Dpcrena. MarHuTHOE MOJE PIEKTPUUYECKOTO TOKA.
' [IpuMeHeHne >JEKTPOMArHUTOB B TEXHUKE
JlelicTBUE MarHMTHOrO IIOJS HA MPOBOJHUK C TOKOM.
717 DNeKTpoABUTaTeNlb MOCTOSSHHOTO TOKa. VMcmonp3oBaHue
' BJIEKTPOJIBUTATENIE B TEXHUYECKHX YCTPOMCTBAX W Ha
TpaHCcIopTe
7.18 OnbiTel  @apaned.  SBieHUE  BIEKTPOMATHUTHOM




naaykuuu. [Ipasumno Jlenna

DNEeKTpOTreHepaTop. CriocoOsr MOJIY4CHUS
7.19 JJEKTPUUYECKON  DHEprumu. DIEeKTPOCTAaHIIMK  Ha

BO300HOBIISIEMBIX UCTOYHUKAX SHEPTHH

[IpakTuueckue padbOTHI:

OnbITH 10 HAOTIOJCHUIO JIEKTPU3AIUU TENl WHIYKIUEH

Y TIPY CONPUKOCHOBCHHH.

HccnenoBanue IeHCTBHUS AJIEKTPHUECKOTO IOJST  HA

MIPOBOHHUKY ¥ TUIICKTPUKH.

COopka u mpoBepka pabOTHl BJICKTPUUYECKON LIETH

MOCTOSTHHOTO TOKa.

W3mepeHue u peryIupoBaHue CHITbI TOKA.

N3mepenue u perymmpoBaHuie HAIPSHKCHHUSI.

HccnenoBanme 3aBUCHMOCTH CHJIBI TOKA, HYIIETO Yepes3

PE3UCTOP, OT CONMPOTUBJICHUS PE3UCTOpPA U HANPSDKECHUS

Ha pe3ucTope.

OnbITHI, JIEMOHCTPHPYIOIIINE 3aBUCUMOCTD

ANEKTPUYECKOTO COTPOTHBIICHUS TPOBOJHUKA OT €ro
7.20 JUTMHBI, TJIOMIA/IN MTOTIEPEYHOr0 CEYeHHSI U MaTepuara.

IIpoBepka mpaBwila CJHOXEHHS HaNpsHKEHUM  NpU
MOCJIEZIOBATEIbHOM ~ COEIMHEHUU JBYX PE3HCTOpOB.
[IpoBepka mpaBuiia A CHJIbl TOKA MpHU MapajyieIbHOM
COeMHEHUN  pe3ucTopoB.  OmpeneneHue  pabOTHI
NMEKTPUYECKOTO TOKA, HAYLIETO 4Yepe3 PE3UCTOP.
OnpeneneHne  MOIIHOCTH  DJIGKTPUYECKOTO  TOKa,
BBIIIEIISIEMON Ha pe3ucTtope. MccnenoBanue 3aBUCUMOCTH
CWJIBI TOKA, UAYHIETO YEPE3 JAMIIOUKY, OT HANpSKEHUS
Ha Hell. Onpenenenue KIIJ[ HarpeBarens. MccnenoBanue
MarHMTHOTO B3aUMOJICHCTBUSl TMOCTOSHHBIX MarHUTOB.
W3y4eHre MarHuTHOTO IOJI TIOCTOSIHHBIX MarHUTOB IPU
uxX OoO0beAMHEHUM U  pasfencHuu. VccremoBaHue
JENCTBUS DJIEKTPUUYECKOIO TOKA HA MarHUTHYIO CTPEIIKY.

OneIThl, JEMOHCTPUPYIOIIME  3aBUCHUMOCTH  CHJIBI




BSaI/IMOHGfICTBI/ISI KaTylmlKyu ¢ TOKOM U MarHuTa OT CHJIbI
TOKa MW HaAIpaBJICHUA TOKa B KaTYHIKC. HSy‘IeHI/IC

I[CP'ICTBHﬂ MArduMTHOIO II0JIsI Ha IIPOBOAHHUK C TOKOM.

Koncrpynposanue u U3y4YEeHUE paboTsl
JIIEKTPOABUTATEIS. N3smepenne KII
3JEKTPOJIBUTAaTEIbHON  YCTAHOBKH. OnbIThI o

HUCCICOOBAaHUIO ABJICHUSA SHCKTpOMaFHPITHOfI WHAYKIUU:
HCCIIeIOBAaHUE M3MCHEHHN 3HAa4YeHUS U HaIrpaBJICHUA

HHAYKIOIUMOHHOI'O TOKa

7.21

7.22

dusnueckue SBICHUS B TMPUPOJE: DICKTPUUECKHE
SBJICHUS B  arMmocdepe, DIJICKTPHUSCTBO  JKUBBIX
OpPraHU3MOB, MarHWTHOE Moje 3emiu, JApeld MmoICcoB,
POJIb MAarHUTHOTO TOJISA JJIS )KU3HHU Ha 3emiie, MOJspHOe

CHAHUC

TexHuueckue yCTpoMCTBa: 3JEKTPOCKOIN, aMIepMeTp,
BOJITMETP, PEOCTAT, CUETUUK DJIEKTPUUECKON DHEPIUH,
AJEKTPOOCBETUTENbHBIE  IPUOOpBI,  HarpeBaTeIbHbIC
ANEKTPONPUOOPHI (mpumepsr), JIEKTPUYECKUE
MIPEIOXPAHUTENN, DIIEKTPOMATHUT, JJIEKTPOJBUTATEIb

MOCTOAHHOI'O TOKA, reHEPATOP IMOCTOSAHHOI'O TOKA

9 KJIACC
Kon
Kox snemenra [IpoBepsieMbie 2IE€MEHTHI COACPKAHUS
paszziena
MEXAHUWUYECKUE SABJIEHUA
. Mexanuueckoe JBIKEHHE. MarepuaibHas TOYKa.
5 Cucrema orcuéra
9 8.2 OTHOCUTENBHOCTh MEXAaHUUYECKOTO JIBHIKECHUS
8.3 PaBHOMEpHOE NPAMOIMHENHOE IBUKEHUE
#i#Par#H##HepaBHOMEpHOE MPAMOIMHENHOE ABM)KEHHUE.
8.4 CpenHsis M  MIHOBEHHass CKOpPOCTh Tella MpH

HEPaBHOMEPHOM JBHKECHUU




VYckopenue. PaBHOyCKOpEeHHOE MIPSIMOJIMHEMHOE

8.5
JIBUKCHHE
8.6 #H##Par###CBoOoqHOE magenne. OnbITe! [ anmies
#HH##Par##HPaBHOMEpHOE JBM)KEHUE 110 OKPY>KHOCTH.
8.7 Ilepuon u yacrora oOpamenus. JluneitHas u yrioBas
ckopocTH. LleHTpocTpeMuTenbHOe yCKOpeHHe
8.8 [Tepssiii 3akoH HeroTOHA
8.9 Bropoii 3akon Herotona
8.10 Tperuii 3akon HeroToHa
8.11 HAHParfH##1 [puHIMI cyneprno3uuuu CUi
8.12 Cuiia ynpyroctu. 3akoH ['yka
213 ##HPar#H##Cuiia  TpeHHs: CWila TPEHUS CKOJIbKEHUS,
' CHUJIa TPEHUS MTOKOSI, IPYTHE BUJIBI TPEHHUS
214 #HHHPar###Cuna  TSDKECTM M 3aKOH  BCEMHUPHOTO
' TATOTEHUS. Y CKOpEHUE CBOOOHOTO MaeHUS
. IBwxkenne  miuaHer  Bokpyr  Connma.  Ilepsas
515 KocMudeckasi ckopocTb. HeBecomMocTh U nieperpys3ku
PaBHOBecue maTepuanbHON TOUKH. AOGCOIIOTHO TBEPIOE
516 ()
. #i##Parf##PaBHOBecHe TBEPIOro Tena € 3aKpeIIEHHON
817 OChI0 BpauieHus. MomeHT cuiibl. LleHTp TsxecTn
8.18 Nmnynec Tena. I3Menenue umnynbca. IMnynsc cuiibt
8.19 3aKOH COXpaHEHUsl UMITYJIbCa
8.20 #H#HPar#H#PeakTBHOE ABMKEHUE
8.21 Mexanuueckasi paboTa ¥ MOIITHOCTh
PaGota cun Tsxkectd, ymnpyroctd, TpeHus. CBs3b
5.22 SHEPTUU U paboThI
[loTrenumaneHas oSHeprus Teia, MOAHATOTO  Haj
523 MTOBEPXHOCTHIO 3eMIIH
8.24 IToTeHumanpHast YHEPIUs CKATOU MPYKUHBI
g5 ###Par###Kunernueckass  sHeprusa.  Teopema o
.- KMHETUYECKOU DHEPTUHU
8.26 Hi#HPar#H##3aKoH COXpaHEHUS! MEXaHUYECKOU SHEPTUU




8.27

8.28

8.29

[IpakTuueckue padbOTHI:

Omnpenenenue cpelHEl CKOPOCTU CKOJIBXKEHMs Opycka
WIA JBWKEHHUS IIapuKa MO HAKIOHHOW IUIOCKOCTH.
OmnpeneneHue ycKOpeHUsl Tejla IpU PaBHOYCKOPEHHOM
JIBIKEHUH 110 HAKJIOHHOM IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIYTHM OT BPEMEHHU IIpH
PaBHOYCKOPEHHOM JIBM)KEHUH 0€3 HayaJIbHOM CKOPOCTH.
[IpoBepka rUIIOTE3BI: €CIM INPU PABHOYCKOPEHHOM
JBIDKEHUM 0€3 HAdaIbHOW CKOPOCTU IYTH OTHOCSTCS
KaKk psAl HEYETHBIX 4YHCEd, TO COOTBETCTBYIOLIHE
MIPOMEKYTKH BPEMEHHU OJITHHAKOBEI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKCHUS
OT CWIBl HOpPMalbHOro namieHus. OmnpeneneHue
KodpuuueHTa TpeHHus CcKoubxkeHus. OnpeneneHue
KECTKOCTH TPYXHHBL. OmnpeneneHne padboOTHl  CHIIBI
TPEHUS TpU PABHOMEPHOM JIBIKEHMM Tejla IO
TOPU30HTANILHOM MOBepXHOCTH. OmpezaeneHue padOTHI
CHJIBI  YOpYrocTh  Mmpu  mnoabéMe  rpy3a ¢
WCTIOJH30BAHUEM  HETOABIKHOTO ¥ TOJBH)KHOTO
0JI0KOB

dusnueckue SBJICHUS B NMPUPOJE: MPUIUBBI U OTJIUBBI,
nBkeHue TuiaHeT COJHEYHOW CHCTEMBI, PEaKTHBHOE
JIBM)KEHUE KUBBIX OPTaHU3MOB

TexHuueckue  ycTpoWcTBa:  CIUJOMETp,  JATUYUKH

ITOJIOKEHUS, PACCTOSIHUS M YCKOPEHUS, PAKEThI

MEXAHUWYECKUE KOJIEFAHMA 1 BOJIHBI

KonebarensHoe JABHKCHUC. OcHOBHBIC XapaKTCPUCTUKU

21 KOJIeOaHUH: TIEPHO/I, YaCTOTa, aMIUTUTY/a
97 Marematnueckuit 51 MPYKWHHBIN MasITHUKHU.
' [IpeBparieHne sHEPrUM NpU KOJIeOATEIHHOM JIBHKEHUN
93 3aryxatomue KosnebaHus. BpIHYXIeHHbIE KoJeOaHUs.
' Pe3onanc
Mexannueckne BoJIHBL. CBOMCTBA MEXaHUYECKHUX BOJIH.
9.4 [IpomonbHbIE M TONEpeYHbIe BOJHBL. JlIMHA BOJHBI U

CKOpOCTH €€ pacrpocTpaHeHHs. MeXxaHHYeCKHe BOJHBI B




TBEPJIOM TeJie, CEHCMUYECKUE BOJTHBI

9.5 3Byk. ['poMKOCTB 1 BbICOTa 3BYKa. OTpaskeHUE 3ByKa
9.6 WndpasByk u yapTpa3zByk
[IpakTuueckue padbOTHI:
OmnpeneneHue 4acToThl W Iepuojna  KosnebaHui
MaTeMaTHYECKOT0 MasiTHUKA.
OmnpeneneHue 4acToThl UM Iepuona  KosebaHui
NPY>KUHHOTO MasiTHUKA
97 HccnenoBanue 3aBUCUMOCTH — Ilepuoja  KoJjeOaHMi
' MOJBEIIEHHOTO0 K HHUTH Tpy3a OT JUIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH — Ilepuoja  KoJjeOaHMi
NPYKHHHOTO MasTHUKa OT Macchl Tpysa. lIpoBepka
HE3aBUCHUMOCTHU nepuoja Kose0aHui rpysa,
MOJIBEIIEHHOTO K HUTH, OT MacChl rpy3a M XKECTKOCTH
npyxuHsl. I3mepenue yckopeHus cBoOOIHOTO aieHUs
dusnueckue SBICHUS B NPUPOAE: BOCIPHUSITHE 3BYKOB
9.8 KUBOTHBIMH, 3€MIIETPSACCHHE, CEHCMUYECKHE BOJIHBI,
IlyHaMH, 9XO
9.9 TexHu4eckue yCTpOMCTBA: IXOJIOT, HCIIOJIb30BAHKE

yIBTpa3ByKa B ObITY U TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

QHCKTpOMaFHI/ITHOG ImoJic. SJICKTpOMaFHI/ITHLIe BOJIHBI.

101 CBoiicTBa AIIEKTPOMArHUTHBIX BOJTH

10.2 [IIkana 37€KTPOMarHUTHBIX BOJIH

103 DnexkTpoMarHuTHas mpupoja cBera. CKOpOCTh CBeTa.

. BonHoBBIE CBOlCTBA CBETa
10 [IpakTuueckue padbOTHI:

10.4 N3ydyeHne CBOMCTB  JJIEKTPOMAarHUTHBIX BOJH  C
TTOMOIIIbI0 MOOHMIIBHOTO TeledoHa
Ouznueckue SBICHUS B TPUPOAE: OHOJIOTHYECKOE

10.5 neiicTBre BUJUMOTO, yIBTPaduOIETOBOTO "
PEHTT€HOBCKOT'O U3JTy4eHUN

10.6 TexHnuueckue YCTPOMCTBA: HCMOJIb30BAaHHE

QJICKTPOMArHUTHBIX BOJIH JJIA COTOBOM CBSI3H




11

CBETOBbBIE ABJIEHUA

11.1 JlyueBas monenb cBera. ICTOYHUKHM CBETA
11.2 [IpssMOnMHENHOE PacIpOCTPAHEHHUE CBETA
113 Otpaxenue ceta. [lmockoe 3epkano. 3aKOH OTPaKEHUS
' cBeTa
114 [Ipenomiienne cBera. 3aKOH TMPEJIOMIICHHUS CBETa.
' [losiHOE BHYTpEHHEE OTPAKEHHUE CBETA
11.5 JIunza. Xop jiydeid B IMH3€
116 Ontuueckast cucrema ¢oroannapara, MHKPOCKONa M
' TeJecKoIa
117 I'maz kak onTtudeckas cucrema. bim3opykocTs u
' JaIbHO30PKOCTh
18 Paznoxenue Oenoro cBera B crnekrp. OnbiTel HetoTOHA.
' CrnosxeHue cieKTpajbHBIX IBETOB. Jlucnepcus cBeTta
[IpakTuueckue padbOTHI:
###Parf##lccnenoBanue 3aBUCUMOCTH yria
OTpa)XeHHs CBETOBOTO JIy4ya OT yIJia MaJeHHUs.
#HH#HPar##l13yueHne  XapakTepUCTHK  M300paKeHHs
IpeMeTa B IJIOCKOM 3epKalle.
###Parf##lccnenoBanue 3aBUCUMOCTH yria
MIPEJIOMJIEHUSI CBETOBOrO Jiydya OT yIJla MaJeHus Ha
119 IPaHUIIE «BO3TYX — CTEKIION.
. ###Par### lonyuenne W300pakeHUH C  TTOMOIIBIO
coOuparoIei JTMH3HI.
###Par###Onpenenenare  (HOKYCHOTO pacCTOSHUS U
ONTUYECKOH CHJIBI COOMparoIeil TUH3BI.
##HPar#H#H#ONBITEL IO pa3ioXeHWIo Oenoro cBera B
CHEKTP.
H#A#H#Parf##ONBITHl IO BOCIPUATUIO I[BETa IPEAMETOB
P UX HAOJIIOJEHUH Yepe3 IBETOBbIE (PUIBTPHI
®dusunyeckue sBIeHUS B npupoje: 3arMeHus CosHIa 1
11.10 JIyHbl, 11BETa TeJ, ONTHUYECKHE SIBICHUS B aTMocdepe

(BeT HEOa, pedpakius, paayra, MUPax)

11.11

TexHnuueckue YCTPOMCTBA: OYKH, MEPUCKOII,




(doToanmapar, ONTHIECKUE CBETOBOIBI

12

KBAHTOBLGIE ABJIEHUA
11 OmnbiTel Pezepdopna u 1utanerapHas MOAETb aroma.
' Mogens aroma bopa
122 Hcnyckanne W moriomeHue csera aroMoM. KBaHTHI
' JIunenyaTele CIIEKTPHI
12.3 PagnoaktuBHOCTH. Anb(da, 6eTa- 1 raMmMa-u3nydeHHs
104 Crpoenne aromHoro sgpa. Hykinonnas Monens
' aTOMHOTO siapa. M30Tonsl
15 PanuoaxTtuBHble npeBpaiueHus. Ilepuon momypacmana
' aTOMHBIX SI7IEP
126 SnepHple peakuuy. 3aKOHBI COXPAHEHHUs 3apsiiOBOTO U
' MacCOBOI'0 YHUCEI
12.7 DHeprus cBA3M aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU
198 Peakuuu cunresa u nenenus saep. cTouHuku sHepruu
' ConHua u 38€311
12.9 Snepnas osHepreruka. JlelcTBHE  paguOAaKTUBHBIX
' U3JIy4E€HUH Ha )KUBbIE OPraHU3MbI
[IpakTuyeckue paboOTHI:
HabntonieHne CIUIOMIHBIX M JIMHEHYaThIX CIIEKTPOB
1210 U3IIy4EHUS.
HccnenoBanne TpeKoB: M3MEPEHHE SHEPIMU YaCTHIIbI
10 TOPMO3HOMY MyTH (110 (poTOrpadusiM).
N3mepenue paanoakTuBHoOro (poHa
@dusnyeckue SBICHUS B INPUPOJE: €CTECTBEHHBIN
paavoOaKTUBHBIN ¢oH, KOCMHUYECKHE Ty4H,
12.11 paINOaKTUBHOE W3IIYUYCHUE MPUPOJIHBIX MHUHEPAJIOB,
NEICTBUE pPAaJUOAKTUBHBIX H3IyYEHUH HA OpraHU3M
YeJI0BeKa
212 TexHnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

WHIMBUyaJIbHBIN JO3UMETP, KaMepa Bunbcona




IMPOBEPAEMBIE HA OI'D 10 ®U3UKE TPEBOBAHUSA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBepPsIeMOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0230BOro ypoBHSI 0CBOEHHS OCHOBHOI 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanusi Ha ocHoBe ®PT'OC

[lonumanue ponu  (QU3MKM B  HAy4yHOM  KapTUHE  MUDA;
c(hOpMHUPOBAHHOCTH 0a30BBIX MPEICTABICHUA O 3aKOHOMEPHOU CBSI3U
U TI03HABAEMOCTU SIBICHUU TPUPOIBI, O POJU DIKCIEPUMEHTa B
¢usuke, o cucremMooOpasymomeld ponu (U3MKH B pPa3BUTHH
€CTECTBCHHBIX HAayK, TEXHHKH M TEXHOJOTui, 00 3BOIIOLUHU
(UBHYECKUX 3HAHMK W WX POJU B IIEJIOCTHOM E€CTECTBEHHOHAYYHOU
KapTUHE MHUpPA, O BKIAJE POCCHUICKUX U 3apyOekKHBIX YUEHBIX-
(GU3UKOB B pa3BUTUE HAyKU, OOBSICHEHHE IPOLIECCOB OKPYKAIOLIETO

MHpa, pa3BUTHEC TCXHUKU U TEXHOJIOTUI

3HaHUs O BHMJAX MaTepuu (BEIIECTBO M TMOJE), O JBHKEHUU Kak
crocobe CyIiecTBOBaHUsl MaTEPUH, 00 aTOMHO-MOJIEKYJISIPHON TEOPUH
CTPOCHHUSI BellecTBa, O (U3NYECKOH CYIIHOCTH SIBICHUH HPUPOAbI
(MexaHI/ILIeCKI/IX, TCIIJIOBBIX, OJJICKTPOMAarHuTHBIX H KBaHTOBBIX);
YMEHUE pa3inyaTh SBJICHH 110 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBC OIIBITOB, ACMOHCTPHUPYIOMIUX TAHHOC (1)I/I3I/I‘-I€CKO€ SIBJICHUC,
YMEHHUE paclo3HaBaTh MPOSBICHUE U3YUEHHBIX (PU3HUECKUX SBICHUHN
B OKpyxXaromeM MHPE, BbIACIAA HUX CYHICCTBCHHBIC CBOMCTBA

(mpu3HaKH)

Brnanenne ocHOBamMM TMOHSTUHWHOIO ammapara U CHUMBOJHYECKOIO
s3bIKa (PM3UKHU W WCIOJB30BaHUE WX JUIsl pelIeHHs] Y4eOHBIX 3ajad;
YMEHHE XapaKTepu30BaTh CBOWCTBA TeJ, (U3MYECKUE SBICHUS U

MMpoHeECChI, UCIIOJIb3Ys (I)YHJI&MCHT&JIBHBIG " OMIIMPHUYICCKUC 3aKOHBI

YMeHUe ONMCHIBATh HN3YUCHHBIC CBOICTBA TEIl U (I)I/I3I/I‘-ICCKI/IC SIBJICHUA,

HCIIOJIB3Yys (1)I/ISI/I‘ICCKI/IG BCJIIMYHHBI

Brnagenne ocHOBaMHM METOZOB HAy4HOTO IIO3HAHUS C Y4ETOM
coOuo/IeHHsI TIpaBUi OE30MacHOr0 TpyJa: HaONoJeHHE (PU3NIECKUX
SBJICHUMN:

YMEHHUE CaMOCTOSITENIbHO COOMpPATh HKCIEPUMEHTANbHYIO YCTaHOBKY




W3 JaHHOTO Habopa 00OPYIOBaHMS MO WHCTPYKIUHU, OMUCHIBATH XOJI
OIBITA U 3aIMCHIBATD €0 Pe3yJIbTaThl, ((OPMYIUPOBATH BBIBObI;
MPOBE/ICHUE MPSAMBIX M KOCBEHHBIX H3MEPEHHI (PU3MUECKUX BEITUYNH:
yYMEHUE IUIaHUPOBATh HM3MEPEHHs, CaMOCTOATEIBHO CcOOMpaTh
OKCIEPUMEHTAIBHYIO YCTAaHOBKY 110 HHCTPYKIHMH, BBIYHCIATH
3HA4YeHUE BEJIIMYMHBI U AHAJIU3UPOBATh IOJIyYEHHBIE PE3YJbTaThl C
y4€TOM 3aJaHHOU MTOIPEIIHOCTH Pe3yIbTaTOB U3MEPEHUN;
IPOBEICHUE  HECIOKHBIX  HKCIEPUMEHTAIbHBIX  MCCIEIOBAHUM;
CaMOCTOSITENIFHO ~ COOMpaTh AKCHEPUMEHTAIBHYIO YCTAaHOBKY W
OPOBOJIUTH  MCCIEJOBAaHUE IO  HMHCTPYKUUH,  IPEJICTABIATh
MOJTyYCHHBIC 3aBHCHUMOCTH (PM3MUYECKUX BEIUYMH B BHJE TAOIHIl H
rpaMKoOB, yYUTHIBATh IOTPEIIHOCTH, JIEJIaTh BHIBOJIBI IO PE3yJIbTaTaM

HUCCICI0BaHUA

[lonnmanue  XapakTepHBIX  CBOMCTB  (pu3MyYecKMX  Mojenei
(MaTepuasibHasi TOYKa, aOCOJMIOTHO TBEPJOE TEJIO, MOAEIH CTPOCHMS
ra3oB, JKHJIKOCTEH M TBEPIBIX TeJ, IUIAHETApHAas MOJEIb aToMma,
HYKJIOHHAasi MOJIeJb aTOMHOTO sijipa) U yMEHHE MPUMEHATh UX I

00BsicHEHUS! PU3NYECKUX MTPOLIECCOB

YMeHue oOBACHATh (PU3NUECKHE MPOIECCHl U CBOMCTBA TEl, B TOM
4Yuclle W B KOHTEKCTE CHUTyallMd IPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABIIITh IPUUMHHO-CIICICTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C ONOPON HAa U3yYEHHbIE CBOMCTBA (PU3UUECKUX

SIBJICHHH, PU3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTH U MOJICIIN

YMenue pemath pacu€THble 3amaud (Ha Oaze 2 — 3 ypaBHEHHI),
UCTONB3ys 3aKOHbl U (OpPMYJbl, CBS3bIBAIOIINE  (PU3UUECKUE
BEJIMYMHBI, B YaCTHOCTH, 3alUCHIBATh KPAaTKOE YCIOBUE 3aJayH,
BBISIBJISITH HEJOCTAIOLINE JaHHbIE, BBHIOMpPATh 3aKOHBI U (HOPMYIIBI,
HEoO0XouMBbIe ISl €€ pelIeHus], UCI0JIb30BaTh CIIPABOYHbIE JTaHHbIE,
IMPOBOANTH pvaéTI)I N OHOCHUBATH PCATUCTUYHOCTH IIOJTYUCHHOTO
3Ha4YeHUsl (PU3NYECKON BEIWYHMHBI; YMEHHE ONpPENeNsATh Pa3MEPHOCTb

¢bu3nYeCcKOil BETMYNHBI, TOTYYEHHON IPU PEIIEHUH 3adauu

YMeHue XapakTepu30oBaThb INPUHUUIBI  JCUCTBHA TEXHHYECKUX
YCTPOMCTB, B TOM 4YHCIJIe OBITOBBIX NPHOOPOB, M MPOMBIIIICHHBIX
TE€XHOJIOTHYECKHUX IPOLECCOB MO0 MX ONHMCAHUIO, UCIIOJIb3Ys 3HAHUA O

CBOWCTBaX (PU3MYECKUX SBICHUA M HEoOXOoAuMble (QHU3HMUECKUE




3aKOHOMEPHOCTHU

10

YMeHue UCHoib30BaTh 3HAHUS O (PU3MUECKUX SABICHHUAX B
IOBCETHEBHOM JKM3HM Juid  oOecriedeHus: O€30mMacHOCTH  IpH
oOpamiennd ¢ OBITOBBIMH ~ HpuOOpaMH M TEXHUYECKUMHU
YCTPOWCTBAMH, COXPAHEHHUsS 370pOBbsI M  COONIONCHUS HOPM
HKOJIOTMYECKOro IOBEJCHUS B OKpYXKalollel cpeie; MOHUMaHHE
HEOOXOIMMOCTH TPUMEHEHUS JOCTHKCHUH (HU3MKH M TEXHOJIOTHH

AJI paiuOHAJIBHOTO ITPUPOAOIIOJIB30BaHUA

11

OnelT 1oMcKa, NpeoOpa3oBaHUs M IPEACTaBICHUS HHPOpMaLUU
(GU3MYEeCKOro CcoAep)KaHusi C MCIOJIb30BaHHEM HH(POPMAIMOHHO-
KOMMYHHMKATUBHBIX TEXHOJIOTUH; YMEHUE OLEHUBATH JOCTOBEPHOCTh
HNOJYyYeHHOM HMH(pOpMAlMM Ha OCHOBE HMEIOIIMXCS 3HAaHUH U
JIOTIOJIHUTENbHBIX ~ MCTOYHHUKOB,  YMEHHE  MHCIIOJIb30BaTh  IPHU
BBIIOJIHEHUM YYEOHBIX 3a/JaHUIl HAy4HO-TIOMYJISIPHYIO JIUTEpaTypy
($U3NYECKOT0 COJEp)KaHUs, CIIPAaBOYHbIE MaTepuajbl, PECYpPChl CETU
WutepHer; BiajgeHue 0a30BbIMM  HaBbIKAMU  IpeoOpa3oBaHUs
uHpopManui ©3 OJHOMW 3HAKOBOM CHCTEMBI B JIpYryi0; YMEHHE
CO3/1aBaTh COOCTBEHHBbIE NHCbMEHHBIE M YCTHBIE COOOIIEHUS Ha

OCHOBC I/IH(l)OpMaHI/II/I N3 HECKOJIBKUX UCTOYHUKOB




INEPEYEHbB 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMbBIX HA OI'D
O ®U3UKE

Koxa

1.1

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
MEXAHUWYECKUE ABJIEHUA

Mexanuueckoe JBWkeHue. MarepuanpHas Touka. (Cucrema  OTCuéra.

OTHOCHUTENHLHOCTD JABWXKCHUA

PaBHOMepHOE U HepaBHOMepHOe naBuxkeHHe. Cpenusis ckopocTs. Dopmyna s

1.2 BBIYUCIICHHSI CPEeTHEH CKopocTu: v = S/t
PaBHOMepHOE NPSIMOJMHEHHOE NBIKCHHE. 3aBUCUMOCTh KOOPJHMHATHI TEJa OT
BpPEMEHH B CIy4ae PaBHOMEPHOTO IPSIMOJIIMHEHHOTO TBMKCHUS:
13 (1) =x,+vt
I'padukn 3aBHUCUMOCTH OT BpPEMEHH Ui MPOEKIHUU CKOPOCTH, MPOCKIHH
nepeMelleHus, MyTH, KOOpPAMHATHl MpPHU PABHOMEPHOM MPSIMOJIMHEHHOM
JIBIDKCHU U
3aBHCUMOCTh KOOPAWHATHI Tella OT BPEMEHH B Cllydyae pPaBHOYCKOPEHHOTO
HPSMOJIMHEHHOTO JIBUKEHUS:
2
S =vg # i+ ay = ;
2
@opmMynbl Ui MPOEKUUU TMEepeMEelIeHUs, MPOEKIMU CKOPOCTH M TPOEKLUU
YCKOPEHUS IPU PaBHOYCKOPEHHOM TIPSIMOJTMHEHHOM JBYKEHHH
2
1.4 .sx(r)=vﬁx-r+ax-%.
U.\'('f) =Upy T4, 1,
a, (f)=canst,
Ul.‘fz - Ul.'rz =2£TT.S'_T
['paduiky 3aBUCUMOCTH OT BpPEMEHH ISl TPOCKIMH YCKOPEHHS, MPOCKIIHU
CKOPOCTH, TNPOEKIMH TMEepPEeMEIIeHUsl, KOOPJIUHATHI TP PABHOYCKOPEHHOM
IPSMOJIMHEHHOM JBHKCHUH
CBoboxnoe nagenue. GopMyIibl, OMHUCHIBAIOIIKME CBOOOJHOE MAJCHHUE Tela I10
1.5 BEPTHKAIN (JIBIDKEHHE Tella BHU3 WM BBEPX OTHOCHUTEIBHO ITOBEPXHOCTH

3emnn). I'paduku 3aBUCMMOCTH OT BpPEMEHH ISl TPOEKUUH YCKOPEHHMS,




1.6

NPOCKIIMH CKOPOCTH M KOOPAMHATHI NpPU CBOOOJHOM TAASHHM Tejla 110
BEPTHUKAIH
CkopocTh pPaBHOMEPHOIO JBIJKEHHUS Tella IO OKpyXHocTdu. HampaBienue
CKOPOCTH.

Qopmyna g BBIYUCICHUS CKOPOCTH 4Yepe3 paJuyC OKPYKHOCTH U TMEPHOL

oOpareHus:
2nR
L=
T

LenTpocTtpemurenbHoe yckopeHue. HampaBieHue IEHTPOCTPEMUTEIBHOIO

YCKOPCHUSI. CDopMyna JJIsT BBIYUCIICHUST YCKOPCHUA:

1.7

1.8
1.9

1.10

Macca. I110THOCTh BemiecTBa. CDOpMy.]'Ia JJI BBIYUCIICHHUA ITIJIOTHOCTH:

_m
v

Cuna — BekTopHas ¢pusudeckas BennynHa. CloXeHue Cuil
SIBnenue nnepnuu. Ilepssiii 3akoH HeroToHa
Bropoii 3akoH HeroToHa:
F=m-a
CoHanpaBiIeHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOpA CHIIbIL, IEHCTBYIOIIEN Ha

TCII0

1.11

Bzaumopeiictue Ten. Tperuit 3akoH HproToHa:

Fry=-Fi

1.12

Tpenue nokos U TpeHue ckoibxkeHus. Gopmyna 17 BEIYUCICHUS MOJYJIS CUIIBI

TPCHUS CKOJILXKXCHUA:




F_=u-N

1.13

Hedopmarus tena. Ynpyrue u Heynpyrue aepopmanuu. 3aKoH yIpyroi
nedopmaruu (3akon ['yka):

F=k-Al

1.14

1.15

BCCMI/IpHoe TArOTEHHE. 3aKOH BCCMHUPHOI'O TATIOTCHUSA:

my -M,
F=g L1 _2%
R
Cuiia TsbkecTd. Y CKOpeHHe CBOOOIHOTO TaJCHUSI.
®opmyna a7l BBIYUCICHUS CUJIBI TSKECTU BOIHM3M MOBepXHOCTH 3emnu: F = mg.
JBmxenue manet Bokpyr Comnnina. [lepas kocMuueckasi CKOpOCTb.

HesecomocTs u neperpysku
HNmnynec Tena — BeKTOpHas pu3ndeckasi BeInYnHa.
=m0

HNmnynbe cucremsl Ten. U3MeHnenne umnynbsca. MMIynbse cuibl

1.16

1.17

3aKkoH COXpPAaHCHUSA UMITYJIbCa JJI SaMKHyTOI\/JI CUCTCMEI TCII:
D=nyU; i, =const
PeakTuBHOE NBUXKEHUE

Mexann4geckas pa60Ta. (I)OpMYJ'Ia JJIs1 BBIYMCIICHUA pa6OTBI CHIJIBI:

A=F5ooscx

Mexannueckas MOITHOCTE:

=24
I

1.18

Kunernueckas u MNOTCHIMAJIbHAs SHCPIrus. d)opMyJIa JJIA BBIYMCIICHUA

KMHETUYECKON YHEPIUU:

HE)E
Ey ="

Teopema o kuHeTHuecKou sHeprun. opmMyra AJisi BEIMUCIEHUS MOTEHIIMAIbHOU




SHCPTrHUHU TCJia, MOAHATOIO

Haa 3eMIIEN:

E,=mgh

1.19

MexaHnueckas SQHeprus:

E=E;+E,

3aKOH COXpaHEHHs] MEXaHNYECKOU FHeprun. Popmyiia s 3aKOHA COXPAHEHUs

MEXaHUYEeCKOMH OHEPIUU B OTCYTCTBUC CUJI TPCHUS: E = const.

[IpeBpanieHne MexaHM4ECKOM SHEPTUU IIPU HATMYUU CUIIBI TPEHMUS.

1.20

1.21

1.22

[TpocThie MeXaHU3MBI. «30JI0TOE TPABUIIO» MEXAHHUKH.
Peryar. Momenr cwitel; M - FI.

YcnoBre paBHOBECHS phlvara:
M +M +..=0
[TonBukHbIM 1 HenoABMKHBIN O0510KU. KII/] mpocThIX MexaHU3MOB,

n= Anonessan
Aﬂrpaqema

[laBiienue TBEpIOTO TENA.

CDOpMYJ'Ia AJIs1 BBIYMCIICHUA JaBJICHUA TBépI[Ol"O TCIa:

_E
p_s"

JlaBnenue raza. ATMocepHOe 1aBJIeHHE.

T HAPOCTATUYCCKOC NAaBJICHUEC BHYTPU KUJKOCTH.

dopmyna s BBIYMCICHHS TABJICHUS BHYTPU KUIKOCTH:

p=pgh+p_,

3akoH Ilackans. ['mppaBnuyecknii mpecc

1.23

3akoH Apxumena. Popmyna LIS ONPENACICHUS BBITAIKHWBAIOIICH

JIEHCTBYIOLIEH Ha TENO, NOTPYKEHHOE B KUIKOCTD UM Tas3:

F_jlm_ =pgV

Ycnosue ninaBanus Tena. [1naBanue CYAOB 1 BO3AYXOILIAaBAHUC

CHITBI,




1.24

1.25

Mexanuueckue KoneOaHus. AMIUIMTYJAa, TEPUOJ W YacToTa KoJeOaHWi.

®opmyina, CBSI3bIBAIONIAs YACTOTY U MEPHUO KOJICOAHUIA:

MaremaTuyeckuii M MNPYXKUHHBIA MasTHUKU. [IpeBpaiieHue sHepruu Mnpu

KOJIE0ATEIBHOM IBUXKEHUU

1.26

3aryxaromue konebanus. BeinyxaeHHbIe KoneOanus. Pezonanc

1.27

1.28

Mexanuyeckue BOJHBI. [IpoAoJibHBIE M TOINEPEYHBbIE BOJHBL. [[MHa BOJHBI U

CKOPOCTB paClpOCTpaHCHUS BOJIHDI:

h=v-T

3By'K. rpOMKOCTB U BBICOTA 3BYKA. OTpa)KCHI/Ie SBYKOBOﬁ BOJIHbBI Ha I'paHUIIC

nByx cpell. IHdpa3Byk u yibTpa3ByK

1.29

IIpaxmuueckue pabomul

W3mepenune cpenHedl IUIOTHOCTH BELIECTBA; apXHUMEIOBOM CHIIBI; >KECTKOCTH
NPYXHUHBL; KO3(PPUIMEHTa TPEHUS! CKOIbXKEHHUS; pabOThl CHJIBI TPEHMSI, CHIIbI
YIPYTrOCTH; CPEIHEH CKOPOCTH JBHMXKEHHs Opycka IO HAKJIOHHOW IJIOCKOCTH;
YCKOpeHUs: Opycka Npu ABMKEHUHM [0 HAKIOHHOM IUIOCKOCTH; YacTOThl WU
nepuoAa KoieOaHUIl MaTeMaTHMYeCKOro MasTHHKA; 4YacTOThl M Mepuojaa
KoJIeOaHUH MPYKUHHOI'O MasiTHUKA; MOMEHTA CHJIbI, JEHCTBYIOLIEr0 Ha phlyar;
paboThl CWJIBI YIPYroCTH IpPU MOABEME TIpy3a C MOMOIIBIO HEMOABHKHOIO
6510ka; pabOTHI CHUJIBI YIPYTOCTH HpU MOABEME Ipy3a C MOMOIIBIO MMOJBUKHOTO
OJ0Ka.

HccnenoBanne 3aBHCHMOCTH apXMMEIOBON CHUJIBI OT 00BbEMa MOTPYKEHHON
YacCTH TeJIa U OT IUIOTHOCTH KUAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAKOLIEN CHIIBI
OT MAcChbl TeJa; CUIbI TPEHUS CKOJIBKEHUS OT CUJIBI HOPMAJIbHOT'O JABJICHUS U OT
pOJia MOBEPXHOCTH; CWJIBI YNPYTOCTH, BO3HHMKAOIIEH B MPYKUHE, OT CTEIECHU
negopManuu MpYXKUHBI, YCKOPEHUsI OpycKka OT yrjla HakJIOHA HaIlpaBIISIOIICH;
nepuoa (4acToThbl) KoJieOaHUI HUTSHOTO MasiTHUKA OT JUIMHBI HUTH; Mepuoaa
KOJICOAaHUH MPY)KUHHOTO MasTHUKA OT MAacChl I'py3a U KECTKOCTH NPY>KUHBI;
HCCJIEJOBAaHNE HE3aBHUCHUMOCTH IEpHoJa KoJieOaHUl HUTSHOTO MasTHHUKA OT

Macchl rpysa. [IpoBepka ycioBus paBHOBECHS pblyara

1.30

Qusuueckue AGNeHUs 6 Npupode: TIPUMEPHl IBIKEHUS C  Pa3IHYHBIMU
CKOpPOCTSAIMU B )KMBOW M HEKUBOW MPUPOJIE, NEUCTBUE CUIIBI TPEHUS B IPUPOJIE U

TCXHUKC, TMPUIHMBbBI W OTIUBBI, JABUKXCHUC TIJIAHCT CoaHeyHon CHUCTCMBEI,




PEaKTHUBHOE JIBI)KCHHE JKUBBIX OPraHU3MOB, PbIYard B TEJE YeJIOBEKa, BIMSHUE
aTMoc(hepHOro HaBieHUS Ha KUBOM OpraHu3M, IUIABaHHE pbHIO, BOCIPUSTHE

3BYKOB JKMBOTHBIMH, 3EMJICTPACCHUC, ceiicMUYECKUe BOJIHBI, HYHAMH, 3XO

Texnuueckue ycmpoﬁcmea: CIIUAOMCTP, OATYUKU IIOJIOKCHUA, PACCTOAHUA U
YCKOPECHUA, AOWHAMOMECTpP, IIOAIIMIIHUKH, PAKEThI, pbIyar, HO,I[BI/I)KHBII‘/'I u

HGHOI[BH)I(Hblﬁ 6HOKI/I, HAKJIOHHAA IIJIOCKOCTb, MPOCTBIC MCXAaHU3MbI B 6LITy,

11 COOOILAOIIUECs] COCY/bl, YCTPOWCTBO BOJONPOBOJAA, TMAPABIMYECKUI Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoOMeTp, HXOJOT,
HCIIOJIb30BaHUE YJIbTPa3ByKa B ObITY 1 TEXHUKE

2 TEITJIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOKEHUS  MOJIEKYJIIPHO-KMHETUUYECKOM TEOPUU  CTPOCHHUS

2.1 BerecTBa. Mojienu TBEPIOTO, KUAKOTO U ra3000pa3HOr0 COCTOSHUHN BEIIECTBA.
Kpucrannuueckue u amopdHbie Tena

25 JBwxenue wyactuiy BemiecTBa. CBs3b CKOPOCTH JABWKEHUS YaCcTHI[ C

' Temneparypoil. bpoyHoBckoe aBuxenue, nuddysus

2.3 CmauuBaHuE M KallWJUISIPHbBIE SIBJICHUS

24 TennoBoe pacIIMpeHHE U CxKATUE

2.5 TermoBoe paBHOBECUE

6 Buytpennsas sHeprus. PaGora u Termomepenaya Kak CHOCOOBI H3MEHEHUS

' BHYTPEHHEHN YHEPTUHU

2.7 Buapl Teronepenaun: TEmIONPOBOIHOCT, KOHBEKITUS, U3TyUEHUE
HarpeBanue wu oxnaxaeHue Ten. KoaumdecTBO  TEIOTHL. Y AelbHAs
TETIIIOEMKOCTb:

2.8
O=am(t,—1)
3aKOH COXpaHEHHUs SHEPrUU B TEIUIOBBIX IpOIEccax. YPaBHEHUE TEIJIOBOTO
OanaHca:

2.9
QO +0, +..=0
Hcnapenue u koHaeHcauus. V3MeHEHHE BHYTPEHHENM OSHEPrUU B IPOLIECCE

510 UCIapeHuss M KOHJAeHcauuu. KuneHwe IKMIKOCTH. YIenbHas TeIioTa

' napoobpazoBanus: L = O/m

2.11 Bnaxxnocts Bo3myxa




2.12

2.13

2.14

2.15

[InaBnenne wn Kpucrasmsauus. I3MeHeHWe BHYTpEHHEHW DJOHEpPIUM IIpH

IJIABJICHUHU U KpUCTAJIJIM3allH. YI[CJ'II)HaH TCIJIOTA I1JIaBJICHUA .

,_0

m

BHYTpCHHHH OHEPIYs CropaHus TOILIKMBA. Y,Z[CJ'II)HaH TCIJIOTA CrOpaHus TOIIIIMBA:
q=0/m

[Tpuniumbe! paboTh! TermoBbIx ABuraTenei. KI1JI rermoBoro asuraresns

Ilpaxmuueckue pabomul

H3mepenue ynenbHON TEINIOEMKOCTH METaUIMYECKOro LWIMHIPA; KOJIMYECTBA
TEIUIOTHI, MOJYYEHHOTO BOJOW KOMHATHOM TeMIeparypbl (QUKCHPOBAHHOM
MacCchl, B KOTOPYH) ONYIIEH HArpeTbli UIMHAP; KOJIUMYECTBA TEIUIOTHI,
OTJAHHOT'O HArpeThIM LMWJIMHIPOM, IOCJE OIYCKAHHMS €ro B BOJAY KOMHATHOM
TEMIEPaTypbl; OTHOCUTEIIBHOM BJIAXHOCTHM BO3AYyXa; YACIbHOM TEIUIOTHI
IJIaBJIEHUs Jbpfa. MccnenoBaHue M3MEHEHMS TEMIIEPATypbl  BOABI  MPU
pa3JIMYHBIX YCIOBHUAX; SIBICHUS TEIJIOOOMEHAa NMPU CMEIIUBAHUU XOJOJHOU U

ropsiueit BOJbI; MpoIecca UCTIapEeHUs

2.16

Duszuueckue s61eHUS 8 npupode.‘ MOBEPXHOCTHOC HATSKCHUC W KAIIUJIJIAPHBIC
SABJICHUS B MPHUPOAC, KPUCTAJUIBI B HPUPOALC, UITYUCHUC COJ'IHI_Ia, 3aMEp3aHne

BO/I0EMOB, MOpCKHE OpH3bl; 00pa3oBaHKE POCHI, TYMaHa, HHEsl, CHera

2.17

3.1
32
33

Texnuueckue ycmpoticmea: KalWUIAPBL, IPAMEPBI UCIIOJIb30BaHUS KPUCTAIUIOB,
JKUJKOCTHBIM TEPMOMETpP, AATUYUK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOILICHMS
JIOMOB, TUTPOMETPBI, NICUXPOMETpP, MapoBasi TypOuHa, BUraTellb BHYTPEHHETO

CrOpaHHus
OJIEKTPOMAT'HUTHBIE SABJIEHUA
Onexrpuzanus Teil. J[Ba BUa 3IEKTPUUECKHX 3apsi0B
B3aumonericTBue 3apspkeHHBIX Tell. 3akoH Kynona

3aKOH COXpaHEHHsI JIEKTPUIECKOTO 3apsiia
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Onektpruueckoe mnone. Hanpsok€HHocTh  3nekTpuueckoro mnoiid.  [IpuHnmn

CYTMEPIO3UINH YJCKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE)

3.5

Hocurenn osnexkrpuyeckux 3apsgoB. [leficTBHE DJIEKTPUYECKOrO MO Ha

aeKTpudecKue 3apsiabl. [IpOBOIHUKN U AUDTIEKTPUKHU

3.6

[TocTosiHHBIN AIEKTpUYECKU TOK. JlecTBUS 3ieKTprudyeckoro Toka. Cuiia Toka.




Hanpstxenue.
I=q/t, U=A/4

DJIeKTPUYECKOE COPOTUBIICHHE. Y ICTbHOE AIEKTPUIECKOE COIIPOTUBIICHHE:

3.7 R =pl/S
13 3akon OMa aJis yyacTka anekrpudeckoit nenu: [ = U/R
ITocnenoBarenbHOE COEIMHEHNUE IPOBOIHUKOB:
I =1, U=U +U,: R=R, +R,
1 1 1 2
3.9 [TapannenbHOE cOeAMHEHHE TPOBOIHUKOB PAaBHOTO COMTPOTUBIICHHUS:
U=U;I=1+1;R=2.
2 2 7
CwmenianHble COETMHEHUS! TPOBOIHUKOB
3.10 PaGota u MoiHOCTE AnekTpudeckoro Toka. A = Ult, P = Ul
3akon Jxoyns — Jlena:
3.11 O=I"R-t
312 OneiT Opcrena. MarHuTHOE IMOJIE OPSIMOTO MPOBOJHHUKA C TOKOM. JIMHMM
MarHUTHOW MHIYKIIUH
313 MarautHoe 1oOJIE IIOCTOSHHOIO MarHuta. B3anMOIENUCTBHE IOCTOSHHEIX
MarHuToOB
3.14 JlelicTBME MarHUTHOTO TOJIS1 HA POBOJHUK C TOKOM
3.15 OnbiTel @apajnes. SABnenne 35ekTpoMarauTHoN nHAyKIuu. [Ipasuio Jlenna
Ilpakmuueckue pabomol
W3mepenue  3lEKTPUYECKOTO  COMPOTUBIICHUS  PE3UCTOPA;  MOIIHOCTH
AJIEKTPUUYECKOTO TOKA; paOOTHI JIEKTPUUECKOTO TOKA.
3.16 HccnenoBanue 3aBUCMMOCTM CHJIBI TOKA, BO3HMKAIOIIETO B IPOBOJHHKE

(pe3ucTopsl, TaMIIouKa), OT HANPSKEHHs] HAa KOHIIAX MMPOBOJHHUKA; 3aBUCUMOCTHU
CONPOTHUBIICHUS OT JJIMHBI IPOBOJHUKA, IUIOIIA/IA €r0 MOMEPEYHOr0 CEUEHUS U

YACIBHOT'O COIIPOTUBJIICHU.




[IpoBepka mpaBuna Juist ANEKTPUUYECKOTO HAIPSHKEHUS IPU IOCIIEN0BATEIBHOM
COCJMHEHUU NPOBOJHMKOB; IpaBWJa Il CHIIbI 3JIEKTPUYECKOIO TOKa IpHU

napajuieJIbHOM COCIMHEHUU ITPOBOJHUKOB (PE3UCTOPHI U JTAMITOUKA)

Qusuueckue s6leHUs 6 npupoode: BIEKTPUYECKUE SBICHHSA B aTMocdepe,

3.17 AJICKTPUYECTBO JKMBBIX OPTraHW3MOB, MAarHUTHOE IMOJIe 3eMJIH, Ipeiid IMOIIOCOB,
pOJIb MAarHUTHOTO TIOJIS JIJIs1 "KU3HU HA 3eMile, MOJSIPHOE CUSHUE
Texnuueckue ycmpouicmea: 3JIEKTPOCKON, aMIEPMETp, BOJBTMETP, PEOCTart,
CUETYMK  DJIGKTPUYECKOM  SHEPruu,  DIEKTPOOCBETUTENbHBIE  MPHOOPHI,
3.18 HarpeBaTesIbHbIE AIIEKTPONTPUOOPHI (mpumepsl), JNEKTPUYECKUE
pEeIOXPaHUTENH, OSJICKTPOMArHuT, OJIJIEKTPOJBUTATeNlb MOCTOSHHOTO TOKAa,
reHepaTop MOCTOSIHHOTO TOKa
3.19 DnekTpoMarHuTHbIe BOJHEIL. [lIkana s5ekTpoMarHuTHRIX BOJTH
3.20 JlyueBas mognensb cBeta. [IpsiMonnHeliHoe pacpOCTpaHEeHUE CBETa
3.21 3akoH oTpaxeHus ceera. [1nockoe 3epkano
3.22 [Ipenominenue cBera. 3aKOH IPEIOMIIEHUS CBETA
3.23 Hucnepcus ceera
304 Jlunza. Xox nydeii B nunze. DokycHoe paccTosHue JUH3BL. OnTHYeckas cuia
. muu3el: D = 1/F
3.25 I'ma3 xak ontuueckas cucrema. OnTudeckue mprudopsI
Ipaxmuueckue pabomul
N3mepenue onrtuyeckoil cuibl coOuparouieil JUH3bI; (OKYCHOTO pPacCTOSIHUS
coOuparomield JuH3BI (MO CBOMCTBY paBEHCTBA pa3MEpoB TMpeaMera W
n300paxKeHusi, KOrja MpeiIMeT paclojioKeH B JBOMHOM (Qokyce), moKa3zaTes
3.26 MPEJIOMJIEHUS CTEKJIA.
###Par###IccnenoBanue cBOMCTBA M300pa)KEHUsI, MOJYYCHHOTO C TIOMOIIBIO
coOuparomiel JHH3bI, U3MEHEHHUsT (POKYCHOTO PACCTOSHHSI JBYX CII0)KECHHBIX
JIMH3; 3aBUCUMOCTH yIjia MPEIOMJICHHsS CBETOBOIO Jiyya OT YIJia MajeHus Ha
TPaHUILIE «BO3JIYX — CTEKIIO»
397 Qusuueckue ssnenus 6 npupooe: 3atmenus ConHua u JlyHsl, 1Bera Ted,
. onTHYECKUE SIBJICHUS B aTMocdepe (1BeT Heba, pedpakius, pagyra, MUPax)
398 Texnuueckue ycmpoucmea: OUYKH, TIEPUCKOIN, QoToanmapaT, ONTHYECKHE
. CBETOBOJIbI
4 KBAHTOBEBGIE ABJIEHUA
4.1 PagnoaktuBHOCTh. AJb(da-, Oeta-, ramma-u3nyudeHus. Peakiun anbda-u Oera-




pacmaga

4.2 OmnsiThl Pesepdopaa no paccesnuto anbha-dactui. [Lnanerapuas Moens aToma

4.3 CocraB aromHoro spa. M3oronst

4.4 [Tepuoa nmonypacnaga aTOMHBIX SiAEp

4.5 SAnepHble peakuu. 3aKOHbI COXPAHEHUS 3apsAJ0BOI0 U MAaCCOBOI'O YHMCET
Qusuueckue A6leHUs 6 npupode. €CTECTBEHHBIM paJMOAKTUBHBIA  (OH,

4.6 KOCMUYECKHE JIy4d, PaJUOAKTUBHOE W3JIyUEHUE NPUPOJHBIX MHUHEPAJIOB,
JieicTBUE paJiMOaKTUBHBIX U3IYyYEHUH Ha OPraHu3M YeloBeKa

47 Texnuueckue ycmpoiicmea: CIEKTPOCKON, UHIUBHUYaJIbHBIN J103UMETpP, Kamepa

Bunbcona, snepHas s3HEpreTuka




YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



