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Pabdouasi nporpamma
[To ®PUSUKE

YpoBeHb 00pa3oBaHus (KJ1acc) 0cHosHoe 0duee odpazosanue (8 - 9 Knaccoi)
KomunuectBo yacos 170

VYVuurens Avknua Ejgena BacuabeBHa, vuuteasb duznkn MBOY COII Neo7

[Iporpamma pazpaboTaHa B COOTBETCTBUU _(he/iepabHBIM FOCY/1IapCTBEHHBIM

00pa30BaTEIbLHBIM CTAHIAPTOM OCHOBHOTO O0IIEr0 00pa30BaAHUS, VTBEPKICHHBIM
npuka3zoM MuHHcTEpCTBA 00pa3oBanusd U Hayku Poccuiickoit @enepanmu ot 17
nexadps 2010 r. No 1897 (¢ usMeHEHUSIMU U JIOTOJTHEHUSIMU ).

Cpok peajnuszaius — 1r.

C Y4€TOM NPUMEPHOU OCHOBHOM 00pa30BaTebHON MPOTPaMMbl OCHOBHOTO
o01itero oOpazoBaHus (0100peHHOM penieHueM GeaepaibHOro yueOHo-

METOANYECKOT0 00BEIMHEHHUS 110 0011IeMy 00pa30BaHMIO (IIPOTOKOJI OT 8 ampens
2015 r. Ne 1/15). OcHOBHOM 00pa30BaTEILHON POrPAMMEI OCHOBHOT'O 00ILIETO
oopazosanusg MbOY COIII Ne 7.

ITporpammoii Bocnutanusg MBOY COIII Ne7 na 2022-2025 r.1.

c yuetom YMK A.B.Ilepoiikun, E.M. I'yrHuk, @usuka 7-9 kiacchl,
JIPO®DA 2019r
[Iporpamma peanusyercs ¢ UCIOIB30BaHUEM 000PYI0BaHUS IIEHTPa 00pa30BaHUS

€CTECTBEHHO-HAYYHOM M TEXHOJIOTMYECKON HanpasBjIeHHOCTEN « Touka pocTay



HHOACHUTEJBbHAA 3AIIUCKA

[lentpsl o0Opa3oBaHMsI €CTECTBEHHO-HAyYHOM HampaBlieHHOCTH «Touka
pOCTa» CO3/aHbl C 1EJbI0 Pa3BUTHUS Yy OOYYAIOMIMXCS ECTECTBEHHO-HAYUYHOM,
MaTeMaTu4ecKor, HHHOPMAITMOHHON TPAaMOTHOCTH, (POPMHUPOBAHUSI KPUTHUECKOTO
Y KPEaTHBHOI'O MBIIUICHHS, COBEPILIEHCTBOBAHNSI HABBIKOB €CTECTBEHHO-HAYyYHOU
HaITPaBJIEHHOCTH, & TaKXKe JUJIS MPAKTHYECKOW OTPAaOOTKH y4eOHOT0 Marepuaia 1o
ydueOHOMY TipeameTy «Dusnkay.

Conepxanue [Iporpammel HaIpaBJICHO Ha dopmupoBanue
€CTECTBEHHOHAYYHOW TPAaMOTHOCTH YYaIllUXCsl U OPTaHHU3AINI0 U3yueHUs: QU3UKH
Ha JEATEIbHOCTHOM OCHOBE. B HEW y4YMTBIBAIOTCS BO3MOXKHOCTH IIpEAMETa B
peanuzanuu  Tpeboanuii PI'OC OOO Kk WIAHHPYEMBIM JIMYHOCTHBIM U
METaIlpeMETHBIM pe3yJibTaTaM OOYyYEeHHs, a TaKXKe MEXKIPEIMETHbIE CBSI3U
€CTECTBEHHOHAYYHbIX Y4Y€OHBIX MPEIMETOB HAa YpPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHUs.

B nporpamme onpeneistoTcss OCHOBHbBIE LIENU U3yYeHUs] (PU3UKU Ha ypOBHE
OCHOBHOro 001Iero o0pa3oBaHus, IUIAHUPYEMBIE pPE3yJbTaTbl OCBOEHHUS Kypca
(U3MKKU: JIMYHOCTHBIE, METalpeIMEeTHbIe, IpeIMeTHble (Ha 0a30BOM YpPOBHE).
[Iporpamma ycTaHaBIMBAeT paclpeiesieHne Y4eOHOro Marepuana Mo Tojam
oOydeHus (MO KJjaccaM), MOCIEIOBATENbHOCTh M3YYEHUS TE€M, OCHOBAaHHYIO Ha
JIOTUKE Pa3BUTHS NMPEIMETHOIO COJEPKAHMS M YUETE BO3PACTHBIX OCOOEHHOCTEN
yuamuxcs. Ilpu pa3pabotke pabGodeil mnporpamMMbl YYTEHBI BO3MOKHOCTU
WCIIOJIB30BaHUs JIEKTPOHHBIX (IIM(PPOBBIX) 00pa3zoBaTenbHbBIX pecypcoB (DOPhI),
ABJIAIONINXCS ~ Yy4€OHO-METOAUYECKMMU  MaTepuanaMud  (MyJIbTUMEAUITHbIE
IPOrPaMMBbI, 3JIEKTPOHHBIE YYEOHUKH W 33JaYHHUKHU, DJEKTPOHHbIE OMOIMOTEKH,
BUPTYyaJIbHBIE JTAOOpPATOpUH), pean3yromue auaaktudeckue Bo3moxkHoctu MKT,
CoJIep>KaHUE KOTOPBIX COOTBETCTBYET 3aKOHOAATENBLCTBY 00 00pa3oBaHuUU.

BA30BbI KOMILIEKT OGOPYJIOBAHUSA IIEHTPA
«TOYKA POCTA» I1O ®PU3UKE

JIaHHBIN KOMIUIEKT MPECTaBIIEH CIeIYIONUMU JaTYUKAMU:

becnipoBoaHOli MynbTUIATYMK TI0 (U3MKE HE MEHee, 4YeM C 6-10
BCTPOCHHBIMU JATYUKAMU:

- Mu(dpPOBOM JAaTYMK TEMIIEpATyphl C AMANA30HOM M3MEPEHUS HE yXKe, YeM
ot 20 o 120 rpa.C:

- ¢ poBOI NaTUUK AABICHUS C IHUAMA30HOM U3MEPEHUs He yxke, yeMm oT 0
1o 500 kI1a;

- JATYMK MAarHUTHOTO TIOJISI C JUANa30HOM M3MEpeHus He yxe, yem ot -80
g0 mTn;

- IaTYMK HAOPSIKEHUS HE yxe, 4eM oT -2 1o +2B; ot -5 no +5B; ot -10 1o
+10B; ot -15 go +15B;

- IaTYMK TOKa HE yKe, ueM oT -1 1o +1A;

- IaTYMK aKCceJIEpOMETP C MOKa3aTeIsIMU He MeHee yeM: +2 g; +4 g; £8 g.

OTtnenbHbBIE yCTPOMCTBA:

- USB ocummorpad He menee 2 kananos +/-100B.



OBIIASA XAPAKTEPUCTHKA

YYEBHOTI'O IPEIMETA «®U3UKA»

Kypc ¢usuku — crcremo00pas3yomuii st €CTeCTBEHHOHAYYHbBIX YUeOHBIX
MPEIMETOB, TOCKOJIbKY (DU3MYECKUE 3aKOHBI JIe)KaT B OCHOBE MPOIECCOB U
SBJICHUN, W3yYaeMbIX XHUMHEH, OWoyiorued, actpoHoMuerd u GU3UIECKOU
reorpadueii. @u3znka — 3TO MPEIMET, KOTOPbIA HE TOJBKO BHOCUT OCHOBHOM
BKJIaJl B €CTECTBEHHOHAYYHYIO0 KapTHHY MHpa, HO M MPEIOCTaBiIseT Hambojee
SCHbIE OO0paslbl MNPUMEHEHHs] HAYyYHOTO METOoJa IO03HaHusA, T.e€. crnocoda
MOJTYYCHHS JTOCTOBEPHBIX 3HAHWK O Mupe. Hakoner, ¢u3mka — 3TO TpEaMeET,
KOTOPBIM HapsiAy C APYTUMU €CTECTBEHHOHAYUHBIMU MpPEIMETaMU JIOJHKEH JaTh
IIKOJIPHUKAM TIPEJICTAaBIIeHHE 00 YBIEKATEILHOCTH HAYYHOTO HCCIICIOBAHUS U
PaZIOCTH CaMOCTOSITEIbHOTO OTKPBITUSI HOBOTro 3HaHuA. OJIHAa W3 TJIaBHBIX 3a/1a4
dbuznyeckoro 00pa3oBaHUSI B CTPYKType oOOIIero oOpa3oBaHUsI COCTOUT B
GbopMUPOBAHUM €CTECTBEHHOHAyYHOW TIpaMOTHOCTH M HMHTEpeca K Hayke Yy
OCHOBHOM Macchl 00y4aronuXcs, KOTOPbIE B JalibHEWIIIEM OyyT 3aHSATHI B CAMbIX
pa3HooOpa3HbIX cdepax nedarenbHocTH. Ho He MeHee BaKHOU 3amauel sBIsETCA
BBISIBJICHUE W TMOJTOTOBKA TAJIAHTJIMBBIX MOJIOABIX JIOAEH ISl TPOJOIKEHUS
oOpa3oBaHus M JajibHEWIed MNPoPEecCCHOHANLHON JESATENBHOCTH B 001acTH
€CTECTBEHHOHAYYHBIX MCCJIEIOBAaHUN U CO3JAaHUM HOBBIX TexHoyorui. CormacHo
MPUHATOMY B MEKTyHApOIHOM COO0IIIeCTBE OIIPENICIICHHUIO,
«EcTecTBeHHOHay4YHasi TPaMOTHOCTb — 93TO CIIOCOOHOCTh YENIOBEKa 3aHUMAaTh
AKTUBHYIO TPAXKIAHCKYIO TMO3UIMI0O IO OOLIECTBEHHO 3HAYUMBIM BOIIpOCaM,
CBSI3aHHBIM C €CTECTBEHHBIMU HAayKaMH, U €ro TOTOBHOCTh HWHTEPECOBATHCS
€CTECTBEHHOHAYUYHBbIMM HUJeIMU. HaydyHO TrpaMOTHBIN YEIOBEK CTPEMHTCS
y4acTBOBaTh B apPryMEHTHUPOBAHHOM OOCYXKJIEHHHM MPOOIEM, OTHOCSIIUXCS K
€CTECTBEHHBIM HayKaM U TEXHOJOTHUSIM, YTO TpeOyeT OT HEro CIeayolux
KOMITETEHTHOCTEM:

- HAay4YHO OOBSICHATH SABJICHUAA,
- OLICHUBATh U IOHUMATh 0COOEHHOCTH HAay4YHOI'O UCCJICIOBAHUA,
- HHTCPIPCTUPOBATH AAHHBIC X MCITIOJb30BAaTh HAYYHBIC JOKA3aTCIILCTBA

AJI1 TIOJTYYCHUS BBIBOJIOBY.

N3yuenue pu3uku crnocoOHO BHECTHU PEIIAIOIINANA BKIaA B POpMUpPOBAHUE
€CTECTBEHHOHAYYHO! rPaMOTHOCTH 00YyYarOLIUXCsl.

HEJIM N3YUYEHUSA YYEBHOI'O ITPEIMETA «®U3UKA»

Ilenmu wu3ydyeHuss ¢GU3NKK HA YpPOBHE OCHOBHOTO OOIIETO OOpa3OBaHUS
onpenenensl B Konmenmuu mnpenomaBaHust ydeObHoro mpenmera «Duszmka» B
oOpa3oBarenbHBIX opraHusamusx Poccuiickoit ®eneparuu, peaau3yommx
OCHOBHBIE  00III€00pa30BaTEIbHBIC MPOTPAMMBI, YTBEPKIEHHON pEIICHHEM
Kosuternn MunucrepcrBa npocsemienusi Poccuiickoii denepanuu, NpoOTOKOJI OT
3 nexaopst 2019 r. Ne ITK-4BH.



Hean usyyenus pusuku:

npuoOpeTeHrne HMHTEpeca U CTPEMIICHUS OO0Yydaroluxcs K HaydHOMY
W3YYCHUIO TPHUPOMABI, PA3BUTHE WX HHTEIUICKTyaJIbHBIX W TBOPUYECKUX
CIIOCOOHOCTEI;

pa3BUTHE TMPEACTaBICHUM O HAyYHOM METOAE TO3HAHHUS W
dbopMUpOBaHHE HCCIENOBATEIBCKOTO OTHOIIEHUS K OKPY)KAIOIIUM
SIBIICHUSIM;

dbopMUpOBaHHE HAYYHOTO MHUPOBO33PEHUSI KaK pe3yjbTaTa H3YYCHHUS
OCHOB CTPOCHHSI MaTepHH U (PyHIaMEHTAIBHBIX 3aKOHOB (DU3HKHU;
dbopMupoOBaHUE TPEACTABICHUNA O POJM (DU3UKU OIS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE  TPEICTAaBICHWA O  BO3MOXHBIX  cdepax  Oymymiei
npo(hecCHOHANBHON EATEIbHOCTH, CBA3aHHON C (PU3MKOM, MOATOTOBKA
K JanbpHeieMy OoOy4eHHIO B ATOM HalpaBieHUU. JIOCTM)KEHHE ITHUX
Henel Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHus oOecreduBaeTcs
pELICHNEM CIEIYIOMINX 3a]au:

npuoOpeTeHne 3HAaHUM O JAUCKPETHOM CTPOCHHMU BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPHYCCKUX, MAarHUTHBIX W KBAaHTOBBIX
SIBIICHUSIX

npUOOpETEHNE YMEHUN OMUCHIBATH U OOBSICHATH (PU3UUYECKUE SBICHUS C
UCITIOJIb30BAaHUEM TOJTYYCHHBIX 3HAHUM;

OCBOEHHE METOJOB pEUIeHHs] MPOCTEHUIINX pacu€THBIX 3aJady C
UCIIOJIb30BAaHUEM (PU3WYECKUX MOJENIed, TBOPUYECKUX U TMPAKTHUKO-
OpPUEHTHPOBAHHBIX 33/1a4;

pa3BUTHE YMEHUW HAOIIOAATh MTPHUPOJIHBIC SBICHUS W BBITOIHSITH
OTIBITHI, TAOOpPaTOPHBIE Pa0OTHI U AKCIIEPUMEHTAIbHBIC UCCIICOBAHUS C
UCTIOJIb30BaHUEM U3MEPHUTEIBHBIX PUOOPOB;

OCBOCHHE TTPUEMOB paboOTHI ¢ HHpOPMAIE (PU3NIECKOTO COMEPIKaHMS,
BKJIIOYAsi HH(GOPMAIIMIO O COBPEMEHHBIX JOCTHKEHUAX (DU3UKU; aHAIIU3
U KPUTHUYECKOE OlICHUBaHUE MHPOPMAIIHH;

3HAKOMCTBO co  cdepamu  nOpodeccuoHanbHON  JEATENbHOCTH,
CBS3aHHBIMM C  (U3MKOW, W  COBPEMEHHBIMH  TEXHOJOTHIMH,
OCHOBaHHBIMHU Ha JTOCTIKEHUAX (PU3NIECKON HAYKH.

MECTO YYEBHOI'O IPEIMETA «®U3UKA»
B YYEBHOM IIJIAHE

B cootBercTBUn ¢ ®I'OC OO0 ¢pusuka sBisieTcst 00s3aTeIbHBIM
IpeIMETOM Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBanus. JlaHHas mporpaMmma
npeaycMaTpuBaeT udydeHue Gu3uku Ha 6a30BOM ypoBHE B 00béMe 238 4 3a Tpu
rojia o0ydeHus mo 2 4 B HeJleso B 7 1 8 kiaccax v 1o 3 4 B Hezelno B 9 kiacce. B
TEMaTHYEeCKOM TUTAHWPOBAHUU JJIs 7 U § KJIaCCOB MPETOIaraeTcsi pe3epn
BPEMEHH, KOTOPBIA yUUTEIh MOXKET UCIIOJIb30BATh M0 CBOEMY YCMOTPEHHIO, a B
9 kacce — MOBTOPUTEIHHO-0000IAIOIINI MOAYb.



COJAEPKAHUE OBYUYEHUA
7 KUIIACC

Paznea 1. ®usuka 4 e€ poib B IO3HAHUM OKPYKAOLIEr0 MUPA.

®dusnka — Hayka O npupone. SIBnenHus npuponabl. PU3HUECKUE SIBICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

®dusnueckue BennuuHbl. 3Mepenue @usnmueckux BeauuuH. Puznyeckue
npudopsl. [TorpentHocts u3mepeHuil. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak ¢usuka u Jpyrue €cTeCTBEHHbIE HAyKd U3YYalOT TMPUPOLY.
EcTecTBeHHO-HAay4YHbII METOJ| TO3HAHMA: HAOIIOJACHHWE, NMOCTAaHOBKA HAYYHOTO
BOIPOCA, BBIIBUJKEHUE TUIIOTE3, SKCIIEPUMEHT I10 NPOBEPKE TUIIOTE3, 0OBICHEHNE
Habmogaemoro aBieHuss. Onucanne GU3NIECKUX SIBJICHUN ¢ TTIOMOIIBIO MOJIEIIEH.

Jlemoncmpayuu.

1. MexaHudeckue, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC
SIBJICHHUSI.

2. @uznyeckue npuOOpPHl U MPOLEAYypa MPAMBIX U3MEPEHUN aHAIOIOBBIM U
1U(POBBIM NPUOOPOM.

Jlabopamopnwie pabomul u onvimol.

1. OmnpeneneHue UEHbI AJIEHUS MIKaJIbl U3MEPUTEIBHOIO TpUOOopa.

2. HM3MepeHue pacCTOAHUM.

3. H3mepenue 00bEMa KUAKOCTU U TBEPIOTO TEA.

4. OrmpeneneHue pa3MepoB MalbIX TEN.

5. M3mepenue temmeparypsl NpH MOMOIIMA KHJIKOCTHOTO TEPMOMETpa U
JATYMKA TEMITEPATYPHI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
HIapyKa, MyIeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
yCKa.

Paszgea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

Crpoenue BemiecTBa: aTOMbl W MOJEKYJIbl, HX pasmepbl. OmbITHI,

JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBm>kenne yactun BemecTBa. CBfA3b CKOPOCTH JBWKEHHS YAaCTHI[ C
Temnepatypoil. bpoyHoBckoe nBumxkenue, nuddysus. B3aumonelictBue vacTuil
BEILECTBA: IPUTSHKEHUE U OTTAJIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(KpUCTaJIIMYECKNX) Tell. B3auMOCBA3b MEXIy CBOWCTBAMH BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jlemoncmpayuu.

1. HaOmronenne OpOyHOBCKOTO JTBUKEHHUS.

2. Hab6monenue nuddyzum.



3. HaOmionenue ~ siBIeHUN,  OOBSCHSIONIUMXCA  MPUTSHDKEHUEM WM
OTTAJKUBAaHUEM YACTHUI] BEILIECTBA.

Jlabopamopnvie pabomul u onvimol.

1. OueHka JuamMeTrpa aroMa METOJIOM PsOoB (C  HCIOJIBb30BAaHUEM

dboTtorpaduii).
2. OnbIThI IO HAOJIIOACHHIO TEIUIOBOIO PACIIMPEHUS ra30B.
3. OnbIThI 10 OOHAPYKEHUIO JEHCTBUS CUJI MOJICKYJISIPHOTO IPUTSIKEHUS.
Pa3nen 3. /IBu:KkeHHe U B3aUMOAeCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBHIKCHHE.
Cxopoctb. CpelHsAsl CKOPOCTh MPH HEPAaBHOMEPHOM JABMKEHHUH. Pacuér mytu u
BPEMEHU JIBUKCHHUSL.
SBnenue uHepuMH. 3aKOH WHEpUUHU. B3anMopneicTBue Tel Kak NpUYMHA
U3MEHEHUSI CKOPOCTH JBWXKEHUA Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
00BéMa BelllecTBa.
Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. U3mepeHne cuibl ¢ MOMONIBIO JUHAMOMETpA. SIBJIEHUE TATOTEHUS U CHJIA
TsokecTd. CHila TSDKECTH Ha Ipyrux maHerax. Bec tena. Heecomocts. CrioxkeHue
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoil. PaBHOmelcTByromas cui. Cuna TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IpUpOJIe U TEXHUKE.
Jlemoncmpayuu.
1. HaGnroneHue MexaHMUeCKOro JIBHXKEHUS TeNa.
2. H3mepeHune CKOpOCTH NPSMOIUHENHOTO IBHKCHUSI.
3. HaGmronenue siBneHus MHEPIUU.
4. HaOmroneHue n3MeHeHUs! CKOPOCTHU MPHU B3aUMOJEHCTBUU TEN.
5. CpaBHEHHME MaccC IO B3aUMOJICHCTBUIO TE.
6. CnoxxeHue cuJjl, HapaBJIEHHBIX MO OJHOMN MPSIMOIA.
Jlabopamopnvie pabomel u onvimol.
1. OmpenesieHHEe CKOPOCTH PAaBHOMEPHOTO JABUXKEHUS (IlIapuKa B KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK JaJiee).

2. OmpeneneHue CpeHEH CKOPOCTH CKOJBKEHHS Opycka WM IMIapuKa 1o
HAKJIOHHOM TIOCKOCTH.
Onpenenenue IIOTHOCTH TBEPIOTO TeNA.

4. ONbITBI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb pacTsbKeHUs (nedopMariuin)
MPY>KUHBI OT MIPUIIOKEHHOMW CHUIIBI.

5. ONbITBI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUSI OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Paznen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN M ra3oB.

JaBnenue. CriocoObl yMEHBIIEHUSI U YBETUYEHUS JlaBiieHud. J[aBieHue rasa.
3aBUCMMOCTh JaBJEHUs raza oT o0bEma, Temmneparyphl. llepenaya naBieHUs
TBEPABIMU TEJIAMH, KUIAKOCTIMU U razamu. 3akoH Ilackans. [lHeBMaruueckue



MAaIIMHbI. 3aBUCUMOCTh JaBJICHHS >KHJIKOCTH OT TiyOuHbL. ['mapocrtatuyeckuit
napagokc. Coobmaroiuecs cocynbl. ['unpaBinueckue MEXaHU3MBbl.

AtMocdepa 3emun u atmocepHoe naBieHue. [IpuuuHBI CyIIeCTBOBAaHUS
BO3yIIHON 00o0siouku 3emiu. OmnbiT Toppuyennu. M3mepenue atMochepHOTro
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPAI.
[TpuGops! 17151 U3MEPEeHUs aTMOC(PEPHOTO TABICHHUS.

JlericTBue KUAKOCTH M ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuina. 3akoH Apxumena. [lnaBanue ten. Bo3nyxoraBanue.

Hemoncmpauyuu.
3aBUCUMOCTbH AABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBneHUs )KUJIKOCTBIO U Ta30M.

CooOmaromuecs coCyibl.

['mapaBauyueckuu mpecc.

[TposiBnenue neicTBUs aTMOCHEPHOTO JABICHMUS.

3aBUCUMOCTh BBITAJKHUBAIOLIEH CHJIBI OT 00bEMA MOTPYKEHHOW YaCTU
T€JIa ¥ INIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKHJIKOCTH.

8. YcCioBHE IUIaBaHUA TEJI: IJIABAHUE WIIU IOTPYKEHHUE TEl B 3aBUCHUMOCTHU
OT COOTHOUICHUS INIOTHOCTEN Teja U )KUIAKOCTH.

Jlabopamopnwie pabomul u onvimol.

1. HccnenoBanue 3aBUCUMOCTH Beca Teja B BOJIE OT 00bEMA MOTPYKEHHOM B
KUJKOCTb YaCTH TeJla.

2. OmpeneneHue  BBITAJKMBAKOUIEH  CHJIBI, JEHCTBYIOIIEH Ha  TEJO,
MOTPYKEHHOE B KUJIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUIIBI, AEMCTBYIOIIEN HA TEIO
B KHAJIKOCTH, OT MACChI TEJIA.

4. OnbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAIKMBAIOIIEH CHIIBI,
JIEUCTBYIOIIEH HaA TEJIO B KHUAKOCTH, OT OOBEMA MOTPYKEHHOW B
YKUAJKOCTb YAaCTH TEJIA U OT IJIOTHOCTH JKUJIKOCTH.

5. KoHcTpyupoBanue apeomerpa WM KOHCTPYUPOBAaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30NOABEMHOCTH.

Paszgen 5. PaGoTra 1 MOIIHOCTB. JHEPrus.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHas IUIOCKOCTh. [IpaBuiio
paBHOBecusi pblyara. [IpumMeHeHue mpaBuiga paBHOBECHS pblyara K OJIOKY.
«3onotoe mnpaBuno» MexaHuku. KIIJ[ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckas oHeprus. KuHertmuyeckas W IIOTEHUHUAJIBHAS  DHEPIHS.
[IpeBpalieHre OHOTO BHUIA MEXAaHUYECKOW YHEPTUH B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

Hemoncmpauuu.
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1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnsie padomul u onvimol.

1. Omnpenenenue pabOThI CUJIBI TPEHUS MPU PAaBHOMEPHOM JIBIXKEHUH Teja
M0 TOPU30HTAILHON MOBEPXHOCTH.

2. HUccnenoanue ycinoBuil paBHOBECHS phlyara.

3. Hsmepenue KIIJl HaKIOHHOM TIOCKOCTH.

4. V3yuyeHne 3aKOHA COXPaHEHUs MEXAHUYECKON YHEPIUM.
8 KVIACC

Pa3zneua 6. TenuioBbie sABJICHUA.

OCHOBHBIE TIOJIOXKEHHUSI MOJEKYJSIPHO--KUHETUYECKOH TEOPUH CTPOCHHUS
BellecTBa. Macca M pa3Mmepbl aTOMOB M MOJEKYJ. OIMbIThI, NOATBEPKAAIOLINE
OCHOBHBIE TIOJIOKEHHUS MOJIEKYJISIPHO-KUHETUYECKOM TEOPHUHU.

Mopgenu TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSHHUI BEIIECTBA.
Kpucrammnueckue u amopdusie Tena. OObsCHEHWE CBOMCTB T'a30B, KUAKOCTEN U
TBEPABIX TEJII HAa OCHOBE TOJIOKEHHW MOJEKYJSIPHO--KUHETUYECKOW TEOPHH.
CmaunBaHN€E U KallWJUISIPHBIE SIBIICHUS. TEMIOBOE pacCIIMpPEHUE U CKATHE.

Temneparypa. CBsA3p TemMneparypbsl €O CKOPOCTBIO TEIJIOBOTO JIBHKECHHSI
yacTull. BHyTpeHHsiss 3Heprus. CrnocoObl HW3MEHEHHS BHYTPEHHEH DJHEpPruu:
TeIonepeaaya 17§ COBEpLICHUE padoTHI. Bunsl TEILIONEPENAYH:
TEIJIONPOBOAHOCTh, KOHBEKLMS, U3ITyUYCHHUE.

KonuuectBo Temnotel. YaenbHas TEMIOEMKOCTh BelecTBa. TemaooOMeH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TeImyioBoro Oananca. [lmaBneHue u
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konjaeHcainusa. Mcnapenue. Kumnenue. YiaenbHas TemioTa
napooOpa3oBaHusi. 3aBUCUMOCTH TEMIIEPATyphl KHUIIEHHUS OT aTMOC(HEpPHOro
JIaBJICHHSI.

BrnaxHocTts Bo3myXa.

DHeprus TOIUIMBA. Y IeNIbHAS TEIJIOTa CTOPAHUS.

[TpuHiuner padotel TemnoBbix aurareneil KIIJ[ temmoBoro nBurarens.
TeruioBble IBUTaTENN U 3alIUTa OKPYKAKOLIEH CPEJIBI.

3aKOH COXpAaHEHUS U MPEBPAILCHUS YHEPTUU B TETUIOBBIX MPOIIECCAX.

Jlemoncmpayuu.

1. HaGmronenue 6poyHOBCKOTO JBUKEHHUS.

2. Habmonenue nuddysumn.

3. HaOmronenue siBineHui cMauydBaHUs U KaIWUISIPHBIX SBJICHUI.

4. HabmroieHre TeraoBoro paciupeHus Tell.

5. M3MeHeHue naBneHusi ra3a Mpu U3MEHEHUM OObEMa M HarpeBaHUU WM

OXJIAXKECHUU.
6. IlpaBuna usmepeHus remMnepaTypsbl.
7. Bunbl Tenmonepenayu.



8. OxJaxkJeHHe Npu COBEPILICHUH PaOOTHI.

9. HarpeBanue nipu coBepiieHur pabOThI BHEIITHUMH CHJIAMH.

10. CpaBHEHHE TEIUIOEMKOCTEN PA3IMYHbBIX BEIIECTB.

11. HaGnroneHue KureHus.

12. HaGnroieHue nocTosiHCTBA TeMITepaTyphl NP MJIaBJICHUU.

13. Mopenu TerIoBbIX JBUTATENEH.

Jlabopamopnwie pabomul u onvimol.

1. OnbITHI 110 OOHAPYKEHUIO IEUCTBUS CHII MOJIEKYJIIPHOTO TPUTSHKCHHUS.

2. OnpITHI 10 BBIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIU caxapa.

3. OnbITel MO HAOMIOACHUIO TEIUIOBOTO PACHIMPEHMS ra30B, JKUIKOCTEH U

TBEPABIX TEIL.

4. OmnpeneneHue TaBICHHS BO3AyXa B OAJTOHE IIIPULA.

OnbITel, AEMOHCTPUPYIONIME 3aBUCUMOCThH [IaBJICHHUS BO3QyXa OT €ro
00BbEMa M HATPEBAHUS WIIH OXJIAXKICHHUSI.

6. IIpoBepka rumnores3sl JMHEHHON 3aBUCUMOCTH JIJTUHBI CTOJIOMKA KUIAKOCTH

B TEPMOMETPUUYECKOUN TPYOKE OT TEMIIEPATYPHI.
7. HabGmionenve wu3MeHEHUs BHYTPEHHEM OJHEpPruM Tejla B pe3yjbTare
TEeIIonepeayr U padoThl BHEITHUX CUJL.

8. HMccrnemoBanue sIBIEHUS TEIUIOOOMEHA MPU CMENIMBAHUU XOJOIHOW H

ropsiuer BOJIBL.

9. OmpeneneHue KOJNMYECTBA  TEIUIOTHI, IIOJYYEHHOTO BOJOW  IIPH

TEIJI000MEHE C HArPEThIM METALTUYECKUM ITUITUHAPOM.

10. OnpenenieHne yIeabHON TEINTOEMKOCTH BEIIECTBA.

11. MccnenoBanue npouecca uCnapeHust.

12. OnpeneseHre OTHOCUTENIBHON BIAXKHOCTH BO3yXa.

13. OnpenesieHue yIeabHON TEIUIOTHI IUIABJICHUS JbJA.

Pazgen 7. JiekTpudecKkue ¥ MAarHUTHbIE SIBJICHUSI.

OnekTtpu3auus Tel. JBa poaa 3ieKTpUYEcKuX 3apsiaoB. BzaumoneiicTBue
3apspKeHHBIX  Ten.  3akoH Kynona (3aBUCMMOCTh  CHUJIBI  B3aUMOJICHCTBUS
3apsKEHHBIX TEJT OT BEJTUYUHBI 3aPSI0B U PACCTOSHUSI MEXKIY TEJIAMH ).

Onekrpudeckoe mnoJsie. Hanpsoxk€HHOCTH 3iekTpuueckoro nosist. IlpuHnmmn
CYTEPITO3UIINU DICKTPUIECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snekTpuueckux 3apsioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpOBOOHMKM W JOUANEKTPUKU. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsa.

DONEeKTpUYECKU TOK. YCIOBHUSI CYIIECTBOBAHUS DJIEKTPUUECKOIO TOKA.
MCTOYHMKM TOCTOSIHHOTO TOKa. JIeWCTBUS SIEKTPUUYECKOTO TOKa (TEeIIoBOE,
XUMHUUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B JKUJIKOCTSX U ra3ax.

OnekTpuyeckass uenb. Cwia Toka.  DJEKTPUYECKOE  HAIPSKEHUE.
ConpoTuBiieHHE NPOBOJHUKA. YIEIBbHOE CONPOTHUBIIEHUE BellecTBa. 3akoH Oma



o ydactka uend. [locnegoBarenbHOe W mapajlieibHOE — COCIMHEHUE
ITPOBOJIHUKOB.

PaGota ® MOmHOCTH dJeKTpUYecKoro Toka. 3akoH Jlxoyms—JleHia.
DnexkTpudecKre 1enu U NOTPeOUTENH IIEKTpUIecKoi sHepruu B ObITy. KopoTkoe
3aMBbIKaHHE.

[ToctostHHBIE ~ MarHUTHL.  B3anMOAEHCTBUE  TOCTOSHHBIX ~ MAarHUTOB.
MaruutHoe nosie. MarHuTHOE 1ojie 3eMJIM U €ro 3HAUYCHUE ISl )KU3HU Ha 3eMIle.
Onmeir  Opcrega. MarauTHoe 1MOJ€  BJIEKTPUYECKOro Toka. IIpuMeneHue
AIIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOTO MOJIA HA MPOBOJHUK C TOKOM.
DNEKTpOJBUIaTeNlb MOCTOSTHHOTO TOKa. VCHoJIb30BaHHME 3IEKTPOABUTATENCH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel @apages. SBneHue MeKTpoMarHuTHOW nHAyKuuu. [IpaBuno Jlenna.
DIeKTporeHepaTop. Cnioco6bl IIOJTy4YECHUS AIEKTPUUECKOU DHEPIUMU.
DNEKTPOCTAHIIMY Ha BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHH.

Jemoncmpayuu.

DNeKTpU3aLUs TEIL.
JIBa posia 3JIEKTPUUYECKUX 3aps0B U B3aUMOJICHCTBUE 3aPSKEHHBIX TEI.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOIIA.
DIEeKTpOCTaTHYECKast HHAYKIHS.
3aKOH COXPAHEHUS ICKTPUUECKUX 3aPsJIOB.
[IpOBOIHUKH U AUBJIEKTPUKH.
MoaenupoBanye CUIOBBIX JIMHUM 3JIEKTPUYECKOTO IOJIA.
M cTOYHMKHN TTOCTOSIHHOTO TOKA.
JlelicTBHS 3IEKTPUYECKOTO TOKA.

. DNEKTPUYECKUIN TOK B KUJIKOCTH.

. 'a3oBbIH pasps.

. I3mepenune cuibl TOKa aMIIepMETPOM.
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. I3MepeHne 2eKTpUIECKOTr0 HAIIPSHKEHUS! BOJIBTMETPOM.
. Peocrar u mara3uH cONpOTUBIICHU.
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. B33HMOI[CI71CTBI/IC ITOCTOAHHBIX MAarHuTOB.
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. MonenupoBaHue HEBO3MOKHOCTHU Pa3IeJICHUs MOJOCOB MAarHUTA.
. MonenupoBaHue MarHUTHBIX IIOJIEW MIOCTOSHHBIX MarHUTOB.

. OnwIT Dpcrena.

. MarautHoe nojue Toka. DJIeKTPOMarHur.
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. JlecTBrE MarHMTHOTO TOJISI HA IIPOBOJHUK C TOKOM.
. DNEKTPOJIBUTATEIb MOCTOSTHHOTO TOKA.
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. UccnenoBanue sABiIEHUS 2IIEKTPOMATHUTHOM UHAYKIHH.

. OnpiTel @apanes.

. 3aBUCUMOCTh HaIpaBJIEHUS] HMHAYKIHMOHHOTO TOKa OT YCJIOBUW €ro
BO3HUKHOBEHHUS.

. DIEKTpOreHepaTop NOCTOSTHHOTO TOKA.
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Jlabopamopnsie padomul u onvimol.

1.
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10.
11.

12.

13.
14.
15.

16.
17.

18.
19.
20.
21.

OneiTel MO HAOMIONCHUIO DICKTPU3ANMH Tel WHAYKIMEH U TpHU
CONPUKOCHOBEHHH.

HccnenoBanre ACUCTBUSL DJIEKTPUUYECKOTO TMOJS Ha TMPOBOJHHUKU U
JUDJIEKTPUKH.

COopka 1 mpoBepka paboThI IEKTPUICCKOM €U TTOCTOSHHOTO TOKA.
W3mepenne U peryaupoBaHUe CHIIbI TOKA.

N3mepenune u peryaupoBaHie HAMPsKEHUS.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA, MIYIIETO 4Y€pe3 PE3UCTOp, OT
COMPOTHUBJICHUS PE3UCTOPA U HAIIPSDKEHUS Ha PE3UCTOPE.

OnBbITHI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh ANEKTPUYECKOTO
CONPOTHUBJIEHUSI NPOBOAHUKA OT €ro JUIMHBI, IUIOUIAJH IONEPEUYHOIO
CEUYEHUs U MaTepuaa.

[IpoBepka mpaBwiIa CIOXKEHUS HANPSHKEHUN MPU MOCJIEN0BATEIHBHOM
COEJIMHEHUHU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia A1 CWIbl TOKa MpPU NapayieIbHOM COEIUHEHUU
PE3UCTOPOB.

Omnpenenenre paboThl JIEKTPUUECKOTr0 TOKA, UAYILIET0 Yepe3 PE3UCTOP.
OnpeneneHue MOIIHOCTH  JJEKTPUYECKOTO TOKA, BBIACISIEMOW Ha
pe3ucrope.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA, WIYIIETO Y€pe3 JIAMIIOYKY, OT
HaIpsHKEHMS Ha HEH.

Onpenenenue KIIJI HarpeBaTess.

HccnenoBanre MarHUTHOTO B3aUMO/JICUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3ydyeHne MarHUTHOTO TMOJS  TOCTOSHHBIX ~ MAarHUTOB TPU  UX
OOBEIMHEHUY U Pa3/ICIICHUN.

HccnenoBanne NeMCTBUS SJIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.
OnbITel, JEMOHCTPUPYIOLIME 3aBUCUMOCTh CHJIBI  B3aMMOJECUCTBUS
KaTyIIKd C TOKOM M MarHuTa OT CHJIbI TOKAa W HamlpaBJEHUsS TOKa B
KaTyLIKE.

N3ydenne neicTBUsI MArHUTHOTO IOl HA TPOBOJAHUK C TOKOM.
KoHnctpyupoBanue u nzydeHue paboThl JJIEKTPOIBUTATEINS.

N3mepenue KII/I anmekTpoaBUrareibHOM yCTaHOBKH.

ONbITEI IO HCCIIECIOBAHUIO SIBICHUSI JJICKTPOMAarHUTHOW WHAYKIIWU:
UCCJIEIOBAHNE HM3MEHEHMI 3HAYEHUS] W HAMpaBICHUS HWHIYKIIMOHHOTO
TOKA.

9 KJTACC

Pa3nena 8. Mexannueckue siBJeHHUS.
Mexanuyeckoe nBWKEeHHE. MarepuanbpHas Todka. Cucrema oTcuéra.
OTHOCHUTEIBLHOCTh MEXAaHMYECKOTO JBIKEHUA. PaBHOMepHOE NPSMOJUHEHHOE



nBrkeHrne. HepaBHoMepHOe npsMoiauHeiHoe aBrxeHue. CpeaHsass 1 MTHOBEHHAas
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

Yckopenue. PaBHOyckopeHHOe mnpsiMonuHeliHOe nBmkeHue. (CBoOOgHOE
nagenue. OnsITel ['amuies.

PaBHOMEpHOE ABMXKEHUE O OKpYXHOCTH. Ilepmon m yactora oOpalueHus.
JIuneinHas u yriioBast CKOpoCTH. LIeHTpoCTpeMUTENIBHOE YCKOPEHHE.

IlepBbii 3ak0H HptoToHa. Bropoii 3akon Herotona. Tpernii 3akon HeroTona.
[IpyHIMI CyNIepIIO3ULIAN CHJL.

Cuna ynpyrocrtu. 3akoH ['yka. Cuta TpeHus: Cuila TPEHUS CKOJIbKECHUS, CHIIA
TPEHUS TIOKOSI, IPYTUE BUJIbI TPEHUS.

Cuna TsDKECTM M 3aKOH BCEMHPHOTO TSTOTEHHs. YCKOpEHHE CBOOOJHOTO
nafgeHus. Jlwxenue ruraner Bokpyr Comnma. IlepBas kocMuyeckas CKOpPOCTb.
HesecoMocTh 1 nmeperpysku.

PaBHOBecue marepuasibHON Touku. AOcoitoTHO TBEpAOe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalleHusi. MOMEHT cuiibl. L[eHTp TsxecTH.

Nmvnynee tena. M3menenne mmmysbea. UMmysibe criibl. 3aKOH COXPaHEHUs
MMITyJIbca. PeakTHBHOE ABUKEHHE.

Mexannyeckass pabota W MOIIHOCTb. PaboTa cui TSDKECTH, YNPYTrOCTH,
TpeHust. CBs3b dHEpruu u padotel. [loTeHunanbHast SHEPrus Tena, MOJHATOro Hajl
ITOBEPXHOCTHIO 3eMJIn. [loTeHIManbpHas SHEpPrus cxxaTon npykuHbl. Kunernueckas
sHeprus. TeopemMa 0 KMHETUYECKOW DHEPTHM. 3aKOH COXPAHEHHSI MEXAHUYECKOU
DHEPI'UH.

Hemoncmpauuu.

1. HaOmroneHne MexaHHMYeCKOro JBH)KEHUS Tejla OTHOCUTEIBHO Pa3HbIX Tel

OTCYETA.

2. CpaBHEHME NYTEW W TPACKTOPUM NBUKEHHS OJHOTO M TOTO KE Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

M3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBUKECHMUS.
HccenenoBanre Npu3HakoOB PaBHOYCKOPEHHOTO JIBUXKECHUS.

HabGnrogenue nBM>XeHMs Tela IO OKPYKHOCTH.

Habnrogenne MexaHM4eCKUX SBJICHHM, TPOUCXOASIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM U YCKOPEHHOM JBUKEHUU
OTHOCUTEJIBHO KaOMHETa (PU3UKH.

7. 3aBUCHUMOCTbh YCKOPEHHS TeJla OT MAacCChl Te€lla U JCUCTBYIOLIEH HA HETO
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CUJIBL.
Hab6nronenue paBeHCTBa CHIT TIPU B3aMMOICHCTBHH TETI.
M3meHeHnue Beca Tesa Ipu yCKOPEHHOM JBHKECHUH.

10. Ilepenaua ummynbpca nmpu B3auMOJIEVCTBUU TEIN.

11. [IpeoOpazoBanus 3HEPrUU NPU B3aUMOACHCTBUU TE.

12. CoxpaHEeHHE UMITYJIbCA IIPU HEYNIPYTOM B3aUMOJEHCTBUH.

13. CoxpaHeHHe UMITYJIbCa TPU a0COTIOTHO YIPYrOM B3aUMOACHCTBUU.



14. HabOnroeHue peakTUBHOTO JIBUYKEHUS.

15. CoxpaHeHHe MEXaHUYECKOW SHEPTUU TTPU CBOOOTHOM I1a/ICHUH.

16. CoxpaHeHUE MEXaHUYECKOI IHEPTUM TIPU ABUKEHUHU TeJIa MO JeUCTBUEM
MPY>KUHBI.

Jlabopamopnvie pabomul u onvimel.

1. KoHcTpynpoBaHHe TpakTa JJjisi pa3rOHA W JAIBHEHIIEr0 PABHOMEPHOTO
JBHO>KCHUS IAPUKA WIIH TEIICKKH.

2. OmpeneneHure CpeHEN CKOPOCTH CKOJBKEHHS OpycKa WIIM JIBHXKCHHS
HIapyKa IO HaKJIOHHOW IUTOCKOCTH.

3. OnpexneneHue yCKOpPEHHs Tela NPU PAaBHOYCKOPEHHOM JIBUKEHHUH TIO
HAKJIOHHOM TIOCKOCTH.

4. WccnenoBaHue 3aBUCHMMOCTH MYTH OT BPEMEHHM IMPU PABHOYCKOPEHHOM
JIBIKEHUHU 0€3 Ha4aJIbHOW CKOPOCTH.

5. I[IpoBepka THUIOTE3bI: €CIM TIPU PABHOYCKOPEHHOM JIBM)KCHUH 0e€3
HayaJbHONM CKOPOCTH IYTH OTHOCSTCS KakK psif HEYETHBIX YHUCEI, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJIMHAKOBHI.

6. MccienoBaHne 3aBUCUMOCTH CHJIbI TPEHHS CKOJBXKEHUS OT CHJIbI
HOPMAaJIbHOTO JJABJICHHUS.

Omnpenenenue kodhGUIEeHTa TPEHUS CKOJIBKECHUSI.

8. OmpeneneHue KECTKOCTU NPYKUHBI.

Ornpenenenue pabOThl CUJIBI TPEHUS NMPU PABHOMEPHOM JBHKCHUHU Teja
10 TOPU3OHTAIBHOW MOBEPXHOCTH.

10. OnpezienieHne  pabOThl  CWJIBI  YNPYTOCTH TMpU  TMOABEME Tpy3a ¢
WCITIOJIb30BAHUEM HEIOABUKHOTO U MOBUKHOTO OJIOKOB.

11. I3y4deHue 3akOHa COXPAHEHUS IHEPTUU.

Pa3nen 9. Mexann4yeckue KoJie0aHusl M BOJIHbI.

KonebarensHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUI: TIEPHOT,
4acToTa, aMIUINTyAa. MareMaTuuecKuil U NPy KUHHBIM MasTHUKU. [IpeBpaiieHue
AHEPIUU MPU KOJIeOATEIHHOM JIBUKEHUM.

3aryxaronme  kosieOaHus.  BbIHyXkAeHHble — KoJjieOaHus.  Pe3oHaHc.
Mexanuueckue BoOJiHBL. (CBOWCTBA MEXaHUYECKMX BOJH. I[IpomonbHble U
nonepeyHbie BOJHBL. J[MMHA BOJHBI M CKOPOCTh €€ PacnpoCTpaHEHUSI.
MexaHnueckue BOJHBI B TBEPJOM TEJE, CEHCMUYECKUE BOJTHBI.

3Byk. I'poMKkoCTh 3Byka W BbIcOTa TOHA. OTpakeHue 3Byka. MHpa3Byk u
YIbTPa3BYK.

Hemoncmpauuu.

1. HaOmromenuwe koyieOaHHW TeEM 1104 HAEUCTBUEM CHJIIBI TSKECTA W CHIIBI

YIPYTOCTH.

2. HaOmronenue konebanuii rpy3a Ha HUTH U Ha MIPYKUHE.
HaOmroienne BeIHYXI€HHBIX KOJIEOaHUM U pe30HaHca.

4. PacnpocTpaHeHue MPOJOJIbHBIX U MONEPEUYHBIX BOJH (HA MOJIEIIHN).



5. HaOmroneHue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTBHI.

6. AKYCTHUYECKHI pEe30HaHC.

Jlabopamopnvie pabomul u onvimol.

1. OmpezgeneHre 4YacTOTbl M TIepUojia KojJeOaHMM MaTeMaThu4ecKoro

MasiTHUKA.

2. OmpenerneHne 4acTOTHI U TIeproia KoineOaHuil MpyKUHHOTO MasTHHUKA.

3. HccnepoBanue 3aBUCHUMOCTH MEPUOJIa KOJIEOAHUN MOJBEIICHHOTO K HUTHU

rpy3a OT JJIMHbI HUTH.
4. VccrnenmoBaHue 3aBUCHMOCTH MEPUOIa KOJeOaHUN MPYKMHHOTO MasiTHUKA
OT Macchl rpysa.

5. IlpoBepka He3aBUCMMOCTH TEpUOAa KOieOaHUM rpy3a, MOJBEIICHHOTO K
HUTH, OT MacChl rpys3a.

6. OmbITBI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb  Mepuoja  KoJjeOaHwuit
MPY>KMHHOTO MasiTHUKA OT MACChI IPy3a U KECTKOCTH MPYKUHBI.

7. U3MmepeHue yckopeHus CBOOOIHOTO NaJeHUSI.

Pazgeua 10. DineKTpoMarHuTHoe moJjie M 3JIeKTPOMATHUTHBIE BOJIHBI.

OJIEKTPOMarHuTHOE  TOJIE.  OJJEKTPOMAarHuTHele  BOJIHBL.  CBOMCTBa
ANEKTPOMArHuTHbIX BOJH. lllkana siekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
ANIEKTPOMArHUTHBIX BOJIH JIJII COTOBOM CBSI3U.

DJIeKTpOMarHuTHas npupoja ceeta. CKOpocTh cBeTa. BOTHOBBIE CBOMCTBA
CBETa.

Hemoncmpauuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnwie pabomul u onvimol.

1. M3yueHue CBOWCTB 3JEKTPOMArHUTHBIX BOJH C MOMOILIBIO MOOMIBHOIO

TenedoHa.

Pa3gen 11. CBeToBbI€ IBJICHHUS.

JlyueBas  mMomenr  cBera.  Hcrounumkm ~ cBera.  [IpsmosmHenHOe
pacnpoctpanenue cBera. 3atMeHusa Connna u JIynsl. Otpaxkenue cpeta. [lmockoe
3epKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OoTpaxkeHHe cBeTa. Vcmonb30BaHME MOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOAAX.

Jlunza. Xom gnydeir B smH3e. OnrTuueckas cucrema ¢oToamnmnapara,
MUKpOCKONa M Tejleckona. ['ma3 kak omnrTuueckas cuctema. bin3opykocTh U
JATbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Omnbitel HetoTona. Croxkenwue
CHEKTpalIbHBIX I[BETOB. Juciepcust cBeTa.

Jemoncmpayuu.

1. IIpsmosMHENHOE pacnpOCTPAHEHHUE CBETA.



OTtpakeHue cBeTa.
[Tomydenue n300pakeHuil B IUIOCKOM, BOTHYTOM H BBITTYKJIOM 3€pKajiax.
[Ipenomnenue ceera.
OnTryecKkuil CBETOBO/I.
Xoj ayuyel B coOMparoleu JIMH3e.
XO0J Iy4der B pacCEeUBAIOIIEH JIMH3E.
[Tonyuenne n300pakeHUI C TOMOIIBIO JTUH3.
[Ipuniun aeiictBus oToanmnapara, MUKpOCKOIA U TEJIECKOIIA.
10. Mojenb riasa.
11. Paznoxenue 6enoro cBera B CIEKTP.
12. [lonyyenue 6e0ro cBETa IPH CI0KEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopnwie pabomul u onvimol.
1. HccnepoBaHue 3aBUCUMOCTH yTila OTPAKEHHUS CBETOBOTO Jiyda OT YIUIA
NaJCHUS.
2. M3yudeHue xapakTEepUCTHK U300paKEHUS MPEAMETA B IUIOCKOM 3€pKaJie.
3. HccnenoBanue 3aBUCHUMOCTH yrija MPEIOMIIEHUS CBETOBOTO JIy4a OT yIJia
NaJICHUS] HA TPAHULIE «BO3yX—CTEKIIOM.
4. [lonmyuyeHue n3o0paxxeHHi ¢ TOMOIIbIO COOMPAIOILEH JIUH3BI.
Omnpenenenne GOKYCHOTO pacCTOSIHUSL U ONTHYECKON CHJIBI cOOMparouiei
JIMH3BI.
6. OMBITHI 10 Pa3JI0KEHUIO OEJIOr0 CBETA B CIEKTP.
7. ONBITBI O BOCIPUSATHIO LIBETA NMPEAMETOB MPH UX HAOIIOACHUU uepe3
L[BETOBBIE (DPUIIBTPBHI.
Pa3nen 12. KBaHTOBbBIE SIBJICHHUS.
OmneiTel Pe3epdopna v mianerapHas mojenb atoma. Monens atoma bopa.
HcnyckaHne u noromenne cBeta aroMoM. KBaHThl. JIMHeyaTble CIEKTPHI.

L 0 N o U~ W N

PanunoaktuBHOCTE. Asba-, 6eTa- u ramma-usnydenus. CTpoeHHe aTOMHOTO
anpa. HyxioHHas wmoxaens aromHoro sapa. HW3orombel. PaamoakTuBHBIE
npeBpanieHus. [lepuon nonypacnaga aTOMHBIX SIAEP.

SnepHble peakuuu. 3aKOHBI COXPAHEHHUS 3apsSJOBOTO WU MAacCOBOrO YMCEIN.
DOHeprus CBA3M aTOMHBIX siaep. CBsA3b Macchl M SHEprum. Peakuum cuHTE3a U
nenenusd siaep. Ucrounuku 3Heprun CosHIla U 3BE3 .

SnepHas sHepreTuka. JleMCTBUS pPagMOAKTUBHBIX H3JIyUYEHUNW HA IKUBBIE
OpTraHU3MBI.

Hemoncmpayuu.

CrexTpbl U3Ty4eHUS U MOTJIOLIEHUS.
CnexTpsl pa3IM4yHbIX Ta30B.

CnekTp Boaopo/a.

HaGmronenue tpexoB B kamepe Bunbcona.
PaboTta cuérunka HOHU3UPYIOUIUX U3ITYUEHUH.

o vk w N e

Perucrpanus usinydyeHus: IpUPOIHBIX MUHEPAIOB U MPOLYKTOB.



Jlabopamopnsie padomul u onvimol.

1. HaOmroneHue CIIoMIHbIX U TUHEHYATIX CIIEKTPOB U3ITyUEHUSI.

2. HccnenoBanne TPEKOB: M3MEPEHUE HHEPTHUM YACTHUIBI 1O TOPMO3HOMY

nyTH (1o ¢otorpadusm).

3. M3mepenue pagnoakTuBHOTO (hoHa.

IHoBTOPUTEIBLHO-00001HAKOIIHIT MOAYJIb.

[ToBTOpHUTENHEHO--00001IAONTNIT MOTYJIb IPEIHA3HAYEH JIJISl CUCTEMAaTHU3allun
u  0000IIeHHS  TPEIMETHOIO  COACp>KaHUS U OMNbITa  JICSITENbHOCTH,
PUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (PU3MKH, a TAKXKe JJI1 MOATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMeHy M0 (Gu3uKe I 00ydyaromuxcs,
BBIOPABIIKX ATOT yYEOHBIN MPEIMET.

[Tpu u3yuyeHNN NaHHOTO MOJYJIS PEATU3yIOTCS U CUCTEeMATU3UPYIOTCS BUIBI
JESITEIbBHOCTH, Ha OCHOBE KOTOPBIX 00ECIeUnBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METANpeIMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  00y4eHus, GopMupyercs
€CTECTBEHHOHAY4YHas] TPaMOTHOCTh: OCBOCHHE HAyYHBIX METOJIOB HCCIEIOBAHUS
SBIICHUN TIPUPOABI UM TEXHHUKH, OBJIAJCHHUE YMEHHUAMH OOBICHAITH (DU3HUECKUE
SBIICHUS, TPUMEHsSI TOJyYEeHHBIC 3HAHUS, pemaTh 3aJadyd, B TOM YHUCIE
KauyeCTBEHHbBIE U 3KCIIEPUMEHTAIIbHBIE.

[TpyHIMNIHATBHO NEATEIbHOCTHBIM XapaKTep JaHHOTO pas3fielia peaau3yercs
3a Ccu€T TOro, 4To OOy4YalolIMecs BBIMOJHAIOT 3aJaHUs, B KOTOPBIX UM
npeajiaraeTcs:

Ha OCHOBE IIOJIyYEHHBIX 3HAHUU pacrno3HaBaTb M HAYYHO OOBACHATH
¢duznyeckue BICHUS B OKPY KaIOLIEH NMPUPOE U MOBCEIHEBHOM KU3HH;

UCIIOJIb30BaTh Hay4YHbIE METO/IbI UCCIEN0BaHUS (DU3UUECKUX SBJICHUH, B TOM
YHClie I IPOBEPKHU TUTIOTE3 U MOIYYCHHUS TEOPETUIECKIX BBIBOJIOB;

OOBSICHATH Hay4yHbIE OCHOBBHI HAmOOJe€e BAXKHBIX JOCTHKEHUI COBPEMEHHBIX
TEXHOJIOTHM, HalpuMep, MPAKTUUYECKOTO UCIIOJIb30BAHUS PA3IMUYHBIX HCTOYHHUKOB
HHEPruy Ha OCHOBE 3aKOHA IPEBPAIICHMS U COXPAHEHUs BCEX M3BECTHBIX BU/IOB
SHEPTHH.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

N3ydenne ¢GU3UKH Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsI HAIPABICHO
Ha JOCTM)KCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3yIbTaTOB.

B pesynbTaTe uzydeHus pu3MKA Ha ypOBHE OCHOBHOI'O 00IIeT0 00pa30oBaHUs
y oOyuaronierocst 6yayT copMUpoBaHbl CICAYIONINE TUYHOCTHBIE PE3yIbTaThl B
YacTH:
e 1) naTpMOTHYECKOT0 BOCIIUTAHMSA:



— MPOSIBJIICHUE UHTEPECA K UICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
duznyecKoil HayKu;

— IIEHHOCTHOE OTHOIICHHE K TOCTHKEHUSIM POCCUICKUX YUEHBIX--(DU3UKOB;

2) rpaskIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCY>KIEHUU OOIIECTBEHHO 3HAYUMBIX
U OTUYECKUX TMpOoOJieM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM
JTOCTH)XKEHUM (PU3UKH;

— OCO3HAaHUE BAXKHOCTH MOPAJIBHO--3TUYECKUX MPUHIUIIOB B JESITEIBHOCTH
YYEHOrO;

3) 3cTeTH4eCKOro BOCIIUTAHMS

— BOCTIPUATHE ICTETUYECKUX KauyecTB (U3NYECKON HayKu: €€ TapMOHUYHOTO
ITIOCTPOEHUS, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 IO3HAHMS:

— OCO3HaHUE UEHHOCTH (PU3MYECKOW HAayKH KakK MOIIHOTO HHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWM, BAXKHEMIIEH COCTABIIOLIEH
KYJbTYPBI;

— pa3BUTHE HAy4HOH JI0003HATENBHOCTH, MHTEpPECa K MCCIEeN0BATENbCKON
NEATENBHOCTH;

S) dopvmupoBaHMs  KYJBTYPHI  3A0pPOBbS H  IMOLMOHAJIBHOIO
0/1aromoJry4us:

— OCO3HaHHE IIEHHOCTH O0€30MacHoro o0pa3a KWU3HH B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTH MpaBUi 0O€30IaCHOrO IOBEIEHUS Ha
TpaHCIOPTE, Ha JI0pOrax, C AJIEKTPHUUECKUM U TEIUIOBBIM 00OPYJIOBaHHWEM B
JOMAIIIHUX yCIIOBUSAX;

— c(pOpMUPOBAaHHOCTh HaBBIKA pediieKCuU, TPU3HAHUE CBOETO IpaBa Ha
OLIMOKY U TAaKOTO K€ MpaBa y APyroro 4yejaoBeKa;

6) TPy10BOI0 BOCIIMTAHMS:

— aKTUBHOE Yy4YaCTHUE B PEIICHUWU MPAKTUYECKUX 3aJad (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHM3alu, TopoAa, Kpas) TEXHOJOTMYECKOM U
COLIMAJIbHOW HANpPaBJIEHHOCTH, TPEOYIOIIHMX B TOM 4HCIE U (PUIMUECKHUX
3HAHUI;

— UHTEpeC K IPAKTUUECKOMY U3YUYEHHIO MPO(ECCHii, CBA3AHHBIX C (PU3HKOI;

7) 3K0JIOrM4eCKOT0 BOCIIUTAHMSA

— OpHEHTalUs Ha NMpUMEeHeHHe (U3NYECKUX 3HAHMW AJI pelIeHHs 3a1ad B
00JIaCTU OKpY’KalolIleW cpenapl, TJIaHUPOBAHMUS TOCTYNKOB W OLEHKH UX
BO3MOYKHBIX TMOCIIEICTBUN I OKPYKAIOIIEH CPEBI;

— OCO3HaHME TI00ANBHOTO XapakTepa AKOJIOTHYECKUX MpoOJIeM U MyTed ux
pelIeHus;

8) aganTanum K M3MEHSIIOIIUMCH YCJOBMAM COLMAJIBLHON W NPHPOIHOH
cpeabl:



— NOTPEOHOCTh BO B3aUMOJEWCTBUM IIPU BBIIIOJIHEHUU HCCIECJOBAaHUNA U
MPOEKTOB (PU3MUECKON HAMpPaBIEHHOCTH, OTKPBITOCTH OMBITY W 3HAHUSAM
IPYTHX;

— TIOBBIIICHWE YPOBHSA CBOEH KOMIIETEHTHOCTH 4Yepe3 IPAKTUYECKYIO
NEATEIIbHOCTD;

— NOTPEOHOCTH B (POPMUPOBAHUN HOBBIX 3HAHUH, B TOM 4HCIIE GOPMYINPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNUECKUX OOBEKTAX U SABJICHUSAX;

— OCO3HaHMe 1e(ULINUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEN B 001acTH
buzukwy;

— TUIAHUPOBAHUE CBOETO PAa3BUTHS B NPUOOPETEHUH HOBBIX (PUIUUECKHUX
3HAHUIM;

— CTpEMJICHUE aHAJIU3UPOBAThH U BBISIBIIATH B3aMMOCBSI3U IIPUPO/IbL, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BaHUEM (PU3NYECKUX 3HAHUM;

— OILICHKAa CBOMX JACHCTBUM C YYETOM BIIMSAHHUS HA OKPYKAIOLIYIO CpEny,
BO3MOYKHBIX IN100aTbHBIX OCJIEACTBUM.

METAIIPEIMETHBIE PE3YJIBTATBI

B PE3YIBTATC OCBOCHHUA IIPOIrpaMMBbI IIO (I)I/ISI/IKG Ha YpPOBHC OCHOBHOI'O

oO1ero oopazoBanus y o0ydaromierocsi OyayT copMUpOBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIONIUE T03HABATEIbHBIC YHHBEPCAIBHBIC YUCOHbIC ICHCTBU,
KOMMYHHKATHBHBIC  YHUBEPCAJbHBIC  Y4YCOHBIC  JICHCTBHS,  PETYJISATHBHBIC
YHHUBEpPCAIbHBIC yUCOHBIC JICHCTBHSI.

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUYeOHbIE el CTBUS

Bba3oBnle Jjornueckue 1eiicTBUA:

e BBIABIATH W XapaKTEpU30BaTh CYIIECTBEHHbIE MPHU3HAKU OOBEKTOB
(ssBNIEHUI );

e YCTaHABIMBATH CYIIECTBEHHBIA MPHU3HAK KJIACCU(PUKALNUHU, OCHOBAHMS IS
000011IeHNs U CPAaBHEHUS,

e BBISBJIATH 3aKOHOMEPHOCTH U IPOTUBOPEUHS B pacCMaTpUBAeMbIX (aKTax,
JAHHBIX U HAOJIIOCHUSIX, OTHOCSIIUXCS K (PU3NYECKUM SIBICHUSIM;

e BBIBJIATH NMPUYMHHO--CIICJACTBEHHBIE CBSI3W TPU U3YyYECHUU (UBHUYECKUX
SIBJICHMI U MPOLIECCOB, J€1aTh BBIBOJIbI C UCIOJIb30BAHUEM JI€TyKTUBHBIX
U WHAYKTHBHBIX YMO3aKJIIOUEHUH, BBIIBUTAaTh THIIOTE3bl O B3aWMOCBS3SIX
(U3UYCSCKUX BEIIMYHH,

e CaMOCTOSITEJIBHO BBIOMpaATh CMocoO pelleHus y4deOHoH (u3nyeckomn
3a/layu (CpaBHEHHE HECKOJIbKMX BAapUAHTOB pElIeHMs, BbIOOp Haubosee
MOAXOJSIIET0 C Y4ETOM CaMOCTOSITENIBHO BBIECIIEHHBIX KDUTEPUEB).

Ba3oBnle uccienoBarejbcKue 1eMCTBUSA.



MCITI0JIb30BaTh BONPOCHI KaK HUCCIEA0BATENbCKUI HHCTPYMEHT [TO3HAHMS;
IIPOBOJUTH 110 CAMOCTOSITENIBHO COCTABJIEHHOMY IUIaHY OIIBIT, HECIOMXKHBIM
bu3nyeCKuit IKCHEPUMEHT, HEOOJBIIOE HCCIEIOBaHHE (PUIUIECKOTO
SIBJICHUS,

OLICHMBaTh HAa MPUMEHUMOCTh M JOCTOBEPHOCTh HH(OpMAIIHUIO,
MOJIYYEHHYIO B XOJ€ UCCIIEJOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENILHO (POPMYITHPOBATH 000OIIEHUSI U BBIBOJIBI [0 PE3yJibTaTaM
MPOBENEHHOTO HAOIIOJCHUS, OTbITA, HCCIIEIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE JalibHEMIee pa3BUTHE  (UBHMUECKUX
MPOLIECCOB, a TAKXKE BBIJIBUTATh MPEAMNOIO0KEHUS 00 UX pa3BUTUU B HOBBIX
YCJIOBHSIX U KOHTEKCTAX.

Pabora ¢ undopmanmeii:

MPUMEHSTh Pa3IUYHbIE METOIbl, UHCTPYMEHTHI U 3alpOChl MPU MOUCKE U
orOope WHGOPMAIMM WIA JIaHHBIX C Y4ETOM MPEIIOKEHHOU Yy4eOHOU
dbuznyeckoil 3a1a4u;

aHAM3UPOBaTh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUIOB U (OPM MPEACTABICHMUS;

CaMOCTOATENILHO  BBIOMpAaTh ONTUMAJIbHYIO (GOpMY TMpECTaBICHUS
uHQOpMaAIlUU W WUIIOCTPUPOBATH pellaeMble 3aJa4ll  HECIOKHBIMU
CXeMaMH, TuarpaMMamMu, HHOU TpauKoi M X KOMOWHAITASIMH.

KOMMyHHKaTHBHLIe YHUBEPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHHZ

B XO7le OOCYXKJeHUsI y4yeOHOro Marepuaia, pe3yJibTaToB JIa0OpaTOPHBIX
paboT ¥ MPOEKTOB 33J]aBaTh BOMPOCHI MO CYIIECTBY 00CY>KIaeMOM TEMBI U
BBICKA3bIBaTh WJCH, HAIICJICHHBIE Ha pEIICHWE 3a/ladyd U TOJJEp KaHHe
01aroKeIaTeIbHOCTH OOIICHUS;

COTOCTaBIIATh CBOM CYXKICHHUS C CYXICHUSAMH JPYTHX YYaCTHUKOB
nuasnora, OOHapyKUBaTh Pa3IMYUE U CXOACTBO MO3HIIHI;

BBIPAXKATh CBOIO TOYKY 3PEHUS B YCTHBIX U MUChMEHHBIX TEKCTaX;
MyOJWYIHO TPEICTABIISATh PE3YIbTAThl BEITIOJHEHHOTO (PH3NYECKOTO OIBITA
(9KCTIEpUMEHTa, UCCIICIOBAHUS, TIPOEKTA);

MOHMMATh W WCIOJB30BaTh  MPEUMYIIECTBA  KOMaHTHOW |
WHIUBUIYyAIbHOW paboThl MpPU PEIICHUHW KOHKPETHOM (HU3UUECKOM
pOOJIEMBI;

NPUHUMATh [IeJIM COBMECTHOM ACATCIBHOCTH, OPTaHW30BBIBAThH JICHCTBHSI
mo e¢ IOCTMKCHHIO: pACHpeleisaTh POJH, OOCYKIaTh TPOILECCHl H
pe3ynbTaThl COBMECTHOM pabOoThl, 0000111aTh MHEHUSI HECKOJIBKUX JIFOICH;
BBITIOJIHATHh CBOIO YacCTh pabOThI, JOCTUTAsT KAYECTBEHHOTO pe3yJibTaTa 1o
CBOEMY HAMpPAaBICHUIO U KOOPAUHHUPYS CBOM JICUCTBUS C JIPYTUMU
YJICHAMH KOMaH/IbI;

OIICHMBATh Ka4€CTBO CBOCTO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOATENFHO C(OPMYITHPOBAHHBIM YUYACTHUKAMH B3aUMOICHCTBHUS.



PerynsiTuBHBIC YHMBepcaJbHbIe YueOHbIe NeiiCTBHUSA

CaMoopraHmaunﬂ:

BBISIBJISITH TIPOOJIEMBI B JKU3HEHHBIX U YUYEOHBIX CHUTYalUsSX, TPEOYIOIINX
JUIs pelieHns (pU3NYECKUX 3HaHU;

OPUEHTHPOBATbCSI B  PA3NMYHBIX IOAXOJAaX MPHUHATHS  PEIICHUMN
(MHOUBUOYaJIbHOE, NPUHATHE DPELIECHUS B TpYMNIE, NPUHATHE PEIICHUMN
rpyIIIoN);

CaMOCTOSITENIFHO COCTaBJISTh AJITOPUTM PelIeHUs (PU3HMUECKOM 3aaun HIIn
IUTAHAa MCCIICJOBAHUA C Y4ETOM HMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOXKHOCTEM, apryMEHTUPOBATh MPEAJIaracMble BApUaHThI PEILICHUH;
Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJ’Ib, IMOIMOHAJIbHbINA HHTEJJIEKT:

JlaBaTh aJCKBaTHYIO OLEHKY CUTYAIlMU U MpeAJiarath iaH €€ U3MEHEHUS;
OOBSCHATh TPUYMHBI  JOCTIKEHUS  (HEIOCTHIKEHHS]) Pe3yJIbTaTOB
NeSATEILHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTHUBBI B JACATEIHLHOCTH (B TOM UHWCIIE B XOJ BBIIOJIHEHUS
(U3UYECKOTO  HCCIICIOBAHUS WJIM TMPOEKTa) HAa OCHOBE HOBBIX
OOCTOSITEILCTB, W3MEHHUBIIMXCS CHUTYyallui, YCTAHOBJICHHBIX OIIHOOK,
BO3HUKILUX TPYIHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBHUSM;

CTaBUTh €051 Ha MECTO JPYroro 4ejioBeKa B XOJ€ CIOpa WM JUCKYCCUU
Ha Hay4YHYIO TeMY, TOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYIroro;
MPU3HABaTh CBOE MPABO HA OIMIMOKY MPHU perieHuH HU3NIECKUX 3a/1a4 UIH
B YTBEPKJCHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO APYTroro.

INPEAMETHBIE PE3YJIBTATBI

K xoHIy 00yueHus B 7 KJacce NpeaMETHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

UCIIONIb30BaTh  MOHATHS:  (U3MUEeCKHMe M XUMHUYECKHUE  SIBJICHMS,
HaOJII0/IEeHNE, SKCIEPUMEHT, MOJEINb, TUIOTe3a, €AMHMIBI (PU3NUECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHUSI BellecTBa (TBEpIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKoe JABMKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, MPSIMOJIMHEWHOE), TPACKTOPHUs, pPaBHOACUCTBYIOIIAS
cuJa, nedopmans (ympyras, MJIacTUYecKas), HEBECOMOCTD,
COOOIIAIOLTNECS COCY/IbI;

paznuuarh sBieHus (audQy3us, TEMI0BOE JBUKEHUE YaCTUI] BEIIECTBA,
paBHOMEpPHOE  JBMKEHUE, HEPAaBHOMEpPHOE JBWKEHHUE, HWHEpIus,
B3aUMOJICUCTBUE TE€J, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHON OCHIO



BpallleHUsI, TepeAaya MAaBi€HUs TBEPABIMU TelaMH, KUIKOCTIMU U
razamu, atMocepHOoe [aBleHHE, IUIABaHHE TeJl, IPEeBpALICHUS
MEXaHUYECKON SHEPruu) MO ONUCAHUIO UX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;
pacro3HaBaTh MPOSIBJICHUE W3YYEHHBIX (U3MUECKUX SIBIICHUH B
OKpYy’XKalollleM MHUpe, B TOM 4YHclIe (U3HUECKHUE SIBICHUS B MPUPOIE:
MpPUMEPHI JIBUKEHUS C Pa3IMYHBIMU CKOPOCTAMH B KMBOM M HEXUBOU
MPUPOJIC, NEUCTBUE CUJIBI TPEHUS B MPUPOAE U TEXHUKE, BIIHSHUE
aTMOC(EpHOIO JIaBJICHUS Ha >KMBOW OpraHu3M, IJIaBaHuE pbIO, phluard B
TeJIe YeJIO0BeKa, MPU 3TOM NEPEBOAUTh MPAKTUUYECKYIO 33/lauy B yueOHYIO,
BBIJICIISITh CYIIECTBEHHBIE CBOMCTBRA (MPU3HAKH) (PU3UUECKUX SBJICHUM;
ONKCHIBATh U3YyUYEHHBIE CBOMCTBA TEN U (PU3NYECKUE SIBICHHS, UCIOIb3YS
dbusznyeckue BETMYUHBI (Macca, 00BEM, IUIOTHOCTH BEIIECTBA, BpEMs,
IIyTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CUJIa YIPYIOCTH, CHJIA TSKECTHU, BEC
Tena, CWiIa TpEeHus, JAaBieHue (TBEPIOro Tena, >KHUIKOCTH, Tra3a),
BBITAJIKMBAIOIIAs. CUJIa, MEXaHWYeCKas padoTa, MOUIHOCTb, IJIEYO CHJIbI,
MOMEHT CHJbl, KO3(Q(UIHMEHT TMOJE3HOr0 JEHCTBUA MEXaHU3MOB,
KMHETHYECKass U TOTCHIMAJIbHASI JHEPTus), MPU OMUCAHUM TPABUIHHO
TpakTOBaTh  (U3MYECKUN  CMBICT  HMCIOJIb3YEMbIX  BEIMYUH, UX
0003HAaY€HUsI U EIWHULBI (PU3MYECKHX BEIUYHMH, HAXOIUTh (OPMYJIBI,
CBS3BIBAIOLIUE JAHHYIO (PU3NYECKYIO BEJIMYHMHY C APYTHMMH BEJIMYHHAMM,
CTPOUTH TpapUKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUHH;
XapaKTepu3oBaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TPOIECCHI,
UCIIOJB3Ysl MIpaBUJia CJIOKEHHs CHJI (BAOJb OJHOW MpsiMOi), 3aKoH ['yka,
3akoH [lackans, 3akoH ApxuMena, MPaBUIO paBHOBeCHs pbryara (OJoka),
«30JI0TO€ TIPABWJIO» MEXAHUKHM, 3aKOH COXPAHEHUS MEXAHUYECKOU
OHEPruM, TMpPU HTOM JaBaTh CJIOBECHYIO (HOPMYJIUPOBKY 3aKOHA H
3alUChIBATh €70 MATEMATUYECKOE BBIPAKEHUE;

OOBSACHATH (PU3UUECKHUE SABJICHHS, TPOLIECCHI U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE€ CHUTyallMil MpPaKTHKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBIIATh MIPUYHUHHO--CIICCTBEHHBIC CBS3HU, CTPOUTH OOBsICHEHHE M3 12
JIOTUYECKUX II1aroB ¢ OMOpPOM Ha 1-2 M3y4YEeHHBIX CBOMCTBA (PU3UUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA MUJIM 3aKOHOMEPHOCTH;

pemiath pacu€THble 3aJadyd B 1—2 JeHCTBHS, HMCHOJb3Yys 3aKOHBI U
dbopmyIibl, CBA3BIBAIOIINE (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHaJIM3a
YCJIOBHSI 3a/1a4M 3alHUCHIBATh KPATKOE YCIOBUE, MOJCTABIATh (DU3UIECKUE
BETUYMHBI B (HOPMYJIBI M TPOBOJIUTH PACUYEThI, HAXOIUTh CIPABOYHBIC
JaHHBIE, HEOOXOUMBIE JJI PEIICHUs 3a/1a4, OIICHUBATh PEATHUCTHYHOCTh
MOJTy4YeHHOU (PU3UUECKOI BETUYUHBI;

pacno3HaBaTh MpPOOJIEMbl, KOTOPbIE MOKHO pEIIUTh TpPH MOMOUIU
(bU3MYEeCKUX METOJIOB, B OTIMCAHUH UCCIIEIOBAHUS BBIJICTSTH IPOBEPSIEMOE



npeanoyiokeHne  (TUMoTe3y),  pa3nuyaTh W HHTEPIPETUPOBATH
MOJyYEHHBI pe3yibTaT, HAXOJUTh OIIMOKM B XOJ€ OIBITa, JeNaTh
BBIBO/IBI 110 €T0 PE3yJIbTaTaMm;

OPOBOJUTH OMbBITHI IO HAOMIONEHUIO (PU3WYECKUX SBICHUN WU
bu3nuecKux CBOICTB TeN: dbopMyIrpoBaTh IpOBEpsEMbIe
MPENOIOKEHUs, COOUPATh YCTAHOBKY U3 MPEIJI0KEHHOTO 000pYI0BaHMUS,
3aIlKChIBaTh XOJI OMbITa U (POPMYITHUPOBATH BHIBOIBL;

BBITIOJIHATh TPSAMbIE H3MEPEHUs] PACCTOSHUSA, BPEMEHHM, MAacChl TeJa,
o0b€Ma, CHUJBI M TEMIEpaTypbl C HCIOJIb30BAHMEM aHAJIOrOBBIX U
U(QPOBBIX MPUOOPOB, 3aAMUCHIBATh I[MOKa3aHUS MPUOOPOB C YUYETOM
3aJIaHHOM a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHHUN;

IPOBOJUTH MCCIEOBAHUE 3aBUCUMOCTH OJHOW (PU3HUYECKOW BEIMYHUHBI OT
JIPYrof C HCIOJIB30BAHUEM IMPSMBIX HM3MEPEHUH (3aBUCUMOCTH IyTH
PaBHOMEPHO JBIJKYIIETOCS Tella OT BPEMEHHM JABI)KEHUS Teja, CHIIbI
TPEHUSI CKOJIBKEHUS OT Beca TeJla, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tell
¥ HE3aBHCHUMOCTH CHJIBI TPEHUS OT ILUIOMIAAN COTPUKOCHOBEHUS TEIl, CHUITBI
YOPYTOCTH OT YAJWHEHUS MPY>KUHBI, BHITAIKUBAIOMICH CHIIBI OT 00bEMa
HNOrpyXEHHON YacTu Tejla U OT MJIOTHOCTH JKUJKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTH T€Ja, OT INIyOMHBI, Ha KOTOPYIO NOTPYKEHO TEJIO, YCIOBUMI
TUTABaHMSI TEJ, YCJIOBHMI PAaBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAHUM  Y4YEOHOTO0 MCCIEOBAaHUSA, COOUpAThb YCTAaHOBKY H
BBINIOJIHATh W3MEPEHUs, Cienysl MPEeAoKEHHOMY IUIaHy, (PUKCHPOBATH
pe3ysbTarhl MOJIYYEHHOM 3aBUCUMOCTH (DPU3MUECKHUX BEJIMYMH B BHUJE
NOpeJIOKEHHBIX TaOnull U TpaduKOB, AeNaTh BBIBOJBI MO pe3yibTaTaM
UCCJIeI0BAHNUS;

NPOBOANTH KOCBEHHBIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTH
BEIIECTBA JKUAKOCTU U TBEPAOrO Teja, CUJIa TPEHUSI CKOJIBXKEHUS,
JaBJI€HHE  BO3/yXa, BbITAIKUBAIOL[as CWia, JEHCTByoIlas Ha
NOTPYXEHHOE B KHUAKOCTh TeNOo, KOA()(PHUIMEHT MONe3HOro AeWCTBUSA
IPOCTBIX MEXaHWU3MOB), CIEAys NPEIIOKEHHOW WHCTPYKIUU: TIpU
BBITIOJTHEHUH HW3MEPEHUI CcOOMpaTh JKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIUUCIISATh 3HAUEHNE UCKOMOW BEJTMUHHBI;

COOJTIOIaTh MIpaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C JIabopaTOpPHBIM
o0opy10BaHUEM;

yKa3bIBaTh TPUHIUIIBI JCHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECHI, TEPMOMETpP, JIUHAMOMETpP, COOOINAIIIMECs COCyAbl, OapoMmerp,
phIYar, HOJABMKHBIA U HETIOABM)KHBIN OJIOK, HAKJIOHHAS MJIOCKOCTH;
XapaKTepu30BaTh TMPUHIUMBl JEUCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHMUYECKUX YCTPOWCTB C OMOpOH Ha WX omucaHus (B TOM YHUCIE:
NOJIIUITHAKK, YCTPOWCTBO BOAOIPOBOAA, TUIAPABIWYECKUN  Tpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIOIb3Ys 3HAHUS



O CBOMCTBaxX (pM3MYECKHUX SABJICHUN U HEOOXOAMMBIE (DPU3HUECKHUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  IpHUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUYECKUMX 3HAHUW B TIOBCEJIHEBHOM
KU3HU I oOecnieueHrss 6€301acHOCTH MpU o0palleHur ¢ npudopamMu u
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHHUS 3/I0POBbS U COOIIOACHUSA
HOPM 3KOJIOTUYECKOT0 MTOBEJAEHUS B OKPYKAIOILEH CpEE;

OCYUIECTBJIATH OTOOpP HWCTOYHUKOB HH(popmanuu B HHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3alIPOCOM, Ha OCHOBE MMEIOIIUXCS
3HAaHUM M TyTEM CPAaBHEHHS PA3JIMYHBIX HCTOYHUKOB BBIJEIATH
uHbOpMaIIMIO, KOTOpas SBISIETCS NPOTHUBOPEYMBONM WM MOXET OBITH
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh NP BHINIOJHEHUH YUYEOHBIX 33JJaHUI HAyYHO--TIOMYJISIPHYIO
JUTEpaTypy (QU3MYECKOrOo COAEpXaHHs, CIPAaBOYHbIE MaTepHalbl,
pecypcsl cetu MHTEepHET, BiageTh npuéMaMu KOHCTIEKTUPOBAHUSI TEKCTa,
npeoOpa3zoBaHusg HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPATKHE MUCHbMEHHBIC U YCTHBIE COOOIIEHHUS Ha
OCHOBE 2—3 UCTOYHHMKOB MH(pOpMaluu (HPU3HUECKOTO COJIEPKaHUSA, B TOM
yucie MyOJUYHO JeNlaTh KpaTKUe COOOLIECHHsSI O pe3yjbTaTax IMpPOEKTOB
WK Y4eOHBIX HCCIEIOBaHWN, TPH HSTOM TPaMOTHO HCIOJIb30BAThH
W3YUYEHHBIM TOHATUIHBIMA anmapar Kypca (HU3MKH, CONPOBOXKIAThH
BBICTYIUICHUE IIPE3CHTALIUEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HCCIEIOBAaHUM paclpenenirhb
OOs13aHHOCTH B TpPYIIIIE B COOTBETCTBUHM C IOCTABJICHHBIMH 3aJa4aMH,
CIIETUTh 32 BBHINIOJHEHWEM IUIaHA JACWCTBUIA, aJeKBATHO OIEHUBATH
COOCTBEHHBIM  BKJaJ B  JCSATENBHOCTh  TPYMIBI,  BHICTpPAaUBATh
KOMMYHHMKATHUBHOE B3aMMOJICHCTBHE, yUNTHIBAasi MHEHUE OKPYKAIOIIHX.

K koHiy oOyuenus B 8 kijiacce npeaMeTHbIE pe3ybTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

MCIMOJIB30BaTh MOHITHUA: Macca U pa3MePbl MOJIEKYJI, TEILUIOBOE IBUKECHUE
aTOMOB M MOJIEKYJI, arpEraTHbIE COCTOSIHUS BEILIECTBA, KPUCTAININYECKUE U
amop(HBIC TeNa, HACHIIICHHBI M HEHACHIIICHHBIA TMap, BIAKHOCTH
BO31yXa, TEMIIEparypa, BHYTPEHHSsS DHEPIUs, TEIUIOBOM JBUIATElNb,
AJIEMEHTAPHBIN 3JIEKTPUUYECKUN 3apsil, HIEKTPUUYECKOE MOJIe, IPOBOIHUKHU
Y IUDJICKTPUKH, TTIOCTOSHHBIN AJIEKTPUUYECKUI TOK, MATHUTHOE T0JIE;

pa3inuath SBJICHUS (TEIUIOBOE pacUIMPEHUE M CKaTHe, TeIlionepenaya,
TEIUIOBOE PABHOBECHE, CMAYMBAHUE, KAITWUISPHBIC SIBIICHUS, UCIIAPEHUE,
KOHJICHCAI[Usl, IUIABJICHUE, KpUCTaUIM3auus (OTBEpIAEBAHUE), KHUIICHUE,
TeIuIonepeaaya (TEeTIONpPOBOAHOCTb, KOHBEKIIHNS, U3JIyYEHUE),
AIEKTpU3aLMs TEJ, B3aUMOJCUCTBUE 3apSA0B, NCUCTBUS AJIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJECUCTBUE MArHUTOB, JECHCTBUE



MAarHMTHOTO MOJIsl HA MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAsI UHIYKIIUS)
[0 ONHCAHUID HUX XapaKTEpHbIX CBOMCTB MW HAa OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UUECKOE SBICHHE,

pacno3HaBaTh MPOSIBJICHUE W3YYEHHBIX (U3MUECKUX SIBIICHUH B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJIE:
NOBEPXHOCTHOE HATSHKEHWE W KaNWULIPHBIE SBIEHUS B NPHUPOJE,
KpUCTaulbl B mpupoe, u3iydyenue ConHia, 3amep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
SBJICHUSI B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emMiH, Jpeiid MOJIIOCOB, POJIb MarHUTHOTO MOJIS ISl KU3HU Ha
3emuie, NOJSIPHOE CUSIHUE, IPU 3TOM MEPEBOJUTH MPAKTHYECKYIO 33/1a4y B
y4eOHY10, BBIACIATH CYIIECTBEHHBbIC CBOMCTBa (NMPHU3HAKU) (PUIUUECKUX
SIBJICHUM;

OIKCHIBATh U3YyUCHHBIE CBOMCTBA TEN U (PU3UYECKUE SIBICHUS, UCTIOIB3YS
dbu3nyecKkre BEIMYUHBI (TeMIlepaTypa, BHYTPEHHSSI YHEPTUSI, KOJTUYECTBO
TEIUIOTHI, yJeNbHAsg TEIJIOEMKOCTh BEIECTBA, VYJAEJIbHAas TEIUloTa
IUIaBJICHUS, YJeJbHAs TeIUIoTa NapooOpa3oBaHMs, YJEabHas TEIIoTa
CropaHusi TOIUIMBA, KOA(D(UIMEHT TMOJE3HOT0 JCHCTBUS TEIIOBOM
MAallliHbI, OTHOCUTEJIbHASl BIAXHOCTh BO31yXa, JJICKTPUUYECKHI 3aps,
CHJIa TOKa, 3JEKTPUYECKOE HAIMPSIKEHUE, COMPOTHUBICHHUE IPOBOJHUKA,
yACIbHOE  CONPOTUBIEHUWE  BellecTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOT0 TOKa), IMpPU  ONHCAHWUU MPABUIBHO TPAKTOBAaTh
(bu3MYEeCKUl CMBICT HCIOJb3YEeMbIX BETUYHH, 0003HAYEHUS U €IMHUIIBI
bu3MYeCKuX BEIMYMUH, HAXOAUTh (OPMYJIbl, CBS3BIBAIOIINE JIAHHYIO
(bU3NYECKYI0 BEIMYMHY C JAPYTMMHU BEJIMYUHAMHU, CTPOUTH TpaduKu
M3YUYCHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUYUH;

XapaKTEepU30BaTh CBOMCTBA TeJ, (U3WYECKUE SBICHUS M IPOIIECCHI,
UCIIOJIb3Ysl OCHOBHBIE MOJIOKEHUS MOJEKYISIPHO--KUHETHUYECKON TEeopuu
CTpPOEHHUs BEIleCTBa, MPUHLMUII CYNEPHO3UIMU ToJiel (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPaHEHMS 3apsiia, 3akoH OMa JiJ1sl yyacTKa Ienu, 3aKOH
JIxoyna—JleHna, 3akoH COXpaHEHMS DJHEPIUM, IIpU OTOM JaBaTh
CJIOBECHYIO (DOPMYJUPOBKY 3aKOHA W 3alMChIBATh €r0 MAaTeMaTHYECKOE
BBIPAKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CUTyallui MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbISBIIATD
MPUYUHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH OOBsICHEHNE U3 1—2 JTOTUYECKUX
IaroB ¢ OMopoid Ha 1-2 W3Y4YEHHBIX CBOWCTBA (PUBMUECKHUX SIBICHU,
buznyecKuX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiath pacu€THble 3aJadyd B 2—3 JEHUCTBHS, HCIOJb3Yysd 3aKOHBl U
dbopmyIibl, CBA3BIBAIOIINE (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHAJINM3a
YCJIOBUSL 3a/lauyd 3aMKChIBaTh KPATKOE YCJIOBHUE, BBISBISATH HEIOCTATOK



JaHHBIX JJIs  peleHus 3a7aud, BBIOMpaTh 3aKOHBI U (OPMYIIBI,
HEOOXOuMble A €€ pelleHus, MPOBOAMTH pPAacu€Thl U CpPAaBHUBATH
MOJy4YE€HHOE 3HaUYeHUE (PU3NYECKON BETUYUHBI C U3BECTHBIMU TaHHBIMH;
pacrno3HaBaTh MpPOOJEMBbI, KOTOpPbIE MOXXHO PpEIIUTh MpPU HOMOIIU
($u3NYECKUX METO/IOB, MCIIONb3Yysl OMHCAHME HCCIIEJOBAHMS, BBIIEIATH
IpOBEPSIEMOE  TPEINOJIOKEHUE, OIICHUBATh MPABHIBHOCTh MOpPSIKA
MIPOBEJICHUS HCCIIEAOBaHNUS, ACTaTh BBIBOIBL;

OPOBOAUTH OMNBITHl 1O HAOMIOACHUIO (U3MYECKUX SIBICHUN WK
(¢u3nyEeCKUX CBOWCTB TeN (KAMWJUISIPHBIE SIBIICHUS, 3aBUCUMOCTbD J1aBJICHUS
BO3/[yXa OT €ro o0béMa, TeMIepaTypbl, CKOPOCTH IMPOLIECCa OCThIBAHUS U
HarpeBaHusi MPU H3IYUYCHUH OT I[BETa U3JIy4arolled (morjaomaromei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHHUsI BOJABI OT TEMIIEPATypPbl >KUIKOCTH U
wionanaM e€ TOBEPXHOCTH, DJEKTpHU3alMs Tel U B3aUMOJACHUCTBUE
AIIEKTPUYECKUX 3apsioB, B3aUMOACUCTBUE IOCTOSIHHBIX MAarHUTOB,
BU3yaJHM3al[isl MAarHUTHBIX TIOJ€H TOCTOSHHBIX MAarHUTOB, JIEHCTBUS
MarHUTHOTO TOJS Ha MPOBOAHHK C TOKOM, CBOMCTBA JJEKTPOMArHHUTA,
CBOMCTBa 3JIEKTPOJBUIATENsl MOCTOSHHOTO TOKa): (OpMYIUpPOBATH
IpOBEpsiEMbIE MPEATNIONOKEHHS], COOMPATh YCTAHOBKY U3 MPEUIOKEHHOTO
000py10BaHUs, ONUCHIBATh XO/JI OTbITa U (POPMYJIUPOBATH BHIBOBI;
BBITIOJHATh ~ MPSIMBIE  WM3MEPEHHUS  TEeMIepaTypbl, OTHOCHTEIHHOU
BJIQKHOCTH BO3MyXa, CHUJbl TOKa, HANPSDKEHUS C HCMOJIb30BaHUEM
aHaJIOTOBBIX NPUOOPOB U JATUYMKOB (PHU3MUECKUX BEJIWYUH, CPaBHUBATh
pe3yNbTaThl U3MEPEHUH C YUETOM 3aJaHHON aOCONIOTHON MOrPEUTHOCTH;
IPOBOANUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJHOM (PM3MUECKON BEIMUYUHBI OT
JIpyrol C WCHOJB30BAaHUEM TMPSMBIX H3MEpPEHUl  (3aBUCUMOCTH
COMPOTUBIICHUSI TPOBOJHWKA OT €ro JUIMHBI, IUJIOMAAM MOIEPEYHOTO
CEUEHUs U YAEIBHOTO CONPOTUBIICHUS BELIECTBA IPOBOJAHUKA, CUIIBI TOKA,
UAYUIEro 4epe3 NPOBOJAHMUK, OT HaNpsHKEHUs Ha  MPOBOJHUKE,
UCCIICIOBAaHUE TOCJIEIOBATEIbHOTO ¥ TapauIeTbHOTO  COSAMHEHHN
MPOBOJHMUKOB): TUTAHUPOBATh HCCIIEOBAHUE, COOUpPATh YCTAHOBKY U
BBITIOJHATh M3MEpEHUs, Cilenys MPeaoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ynbTarhl MOJYyYEHHOW 3aBUCMMOCTH B BHJAE TaOJIUIl U TpadUKOB,
JIeJ1aTh BBIBOJIBI 110 pe3ysibTaTaM MCCIIEIOBaHMS;

NPOBOJANTH KOCBEHHBIC HW3MEpPEHHUS (PU3NYECKUX BeIMYMH (yIelbHas
TEIUIOEMKOCTh ~ BEIIIECTBA, COMPOTHUBICHHE TPOBOJHMKA, pabota u
MOIIHOCTh 3JIEKTPUYECKOI0 TOKa): IJIAaHUPOBaTh W3MEPEHHs, COOMpPAThH
HKCIEPUMEHTAIbHYIO YCTaHOBKY, CJeIysl MPEAOKEHHOW MHCTPYKIUH, U
BBIUMCIISTh 3HAUCHHE BEJINUMHBI,

cOOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
000py10BaHUEM;



e XapakTepU30BaTh MPHUHIMMBI JEUCTBUS HM3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOPOM HA KX ONUCAaHUA (B TOM YHUCIE:
CHUCTEMa OTOIUICHHUSI JIOMOB, TUTPOMETp, MapoBas TypOHHA, amIepMeTp,
BOJIBTMETP, CUETUHMK DIJIEKTPUUYECKOW HIHEPTHUM, 3JIEKTPOOCBETUTEIIbHBIC
npuOOPHI, HArpEeBaATEIbHbBIE AIEKTPOIPUOOPHI (IPUMEPHI), JIEKTPUUECKHE
NPENOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIONB3YSl 3HAHMUS O CBOWMCTBAxX (M3MUECKUX SIBICHUN U HEOOXOIUMBIC
bu3nueckre 3aKOHOMEPHOCTH;

e pAacClIO3HaBaTh NPOCTHIE TEXHUYECKUE YCTPOWCTBA U HU3MEPUTEIBHBIC
npuboOpsl O CXeMaM M CXEMaTHYHBIM pPHUCYHKaM  (KUIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUIPOMETP, JIBUraTeib BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMBI 3JIEKTPUUYECKUX
Lelel ¢ MOoCIeA0BaTeIbHBIM U ApaJuIeIbHBIM COEAMHEHUEM 3JIEMEHTOB,
pasnuyas yclioBHbIE 0003HAUEHHSI 3JIEMEHTOB AJIEKTPUUECKUX LETIeH;

e TMPUBOAUTH NpUMEpPbl  (HAXOAUTh HHPOpPMALMIO O  TPHUMEPAX)
MPaKTUYECKOTO HCIOIb30BaHUS (U3MYECKMX 3HAHUUA B IIOBCEJIHEBHOM
XKU3HH I oOecrniedeHnsi 0€30MacHOCTH MpU o0palieHuu ¢ npudbopamu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COONIOECHUS
HOPM 3KOJIOTUYECKOTO MTOBEIEHUS B OKPYIKAIOILIEH CpEAE;

e OCYWIECTBIIATh NOUCK HHGMOpMAUU (HUIUYECKOTO COACpPKAHUSA B
WNHTepHeTe, Ha OCHOBE HMEIOIIMXCA 3HAHMM H TYTEM CpPaBHEHUS
JIOTIOJIHUTEIbHBIX ~ MCTOYHUKOB  BBIACNHATH HMHGPOpPMAILUIO, KOTOpas
SIBJIIETCS] IPOTUBOPEUYUBON MIIM MOXKET OBITh HEIOCTOBEPHOM;

e HCIOJIb30BaTh MPHU BHIMIOJHEHUU YUEOHBIX 3a/laHUi Hay4YHO--TOMYJIIPHYIO
JUTEPATYPY  (PU3UYECKOrO0 COJEpKAaHMs, CIPABOYHBIE MaTepHabl,
pecypcbl cetu HTepHeT, BlaeTh NpUEMaMy KOHCIIEKTUPOBAHMS TEKCTa,
npeodpazoBaHusi HHGOPMALIUU U3 OJJHOW 3HAKOBOW CUCTEMBI B IPYTYIO;

e co37aBaTb COOCTBEHHBIE NMUCHbMEHHBIE U KpaTKHUE YCTHBIE COOOIICHMS,
o006mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
Collep)KaHUsl, B TOM 4YHUCIE€ MYOJIMYHO TNPEACTABIATh PE3YJIbTaTh
MPOEKTHOM WJIM HMCCIENOBATENbCKON NEATEIbHOCTH, MPU 3TOM T'PAMOTHO
UCIIOJIb30BaTh W3YUYEHHBIM TOHATHIHBIA ammapat Kypca (Qusukw,
CONPOBOXK/JIaTh BBICTYIUICHHE NPE3CHTALNEN;

e IpPU BBHINOJHEHUH YYEOHBIX NPOEKTOB M HCCIEIOBAHUN (PU3NUECKUX
MPOLIECCOB pacHpelesaTh O0A3aHHOCTH B TpPYIIe B COOTBETCTBUHU C
NOCTABJICHHBIMU 33/1a4aMH, CJIEJUTH 3a BBIIOJHEHUEM IUIaHa JEUCTBUM U
KOPpPEKTUPOBAaTh €ro, aJeKBaTHO OIICHWBAThb COOCTBEHHBIM BKIaI B
NEeATEIbHOCTh IPYIIIbI, BEICTPAUBATh KOMMYHUKATHBHOE B3aUMOJCICTBUE,
MPOSIBJISISI TOTOBHOCTH pa3peraTh KOHMIUKTHI.

K xoHIy 00yueHus B 9 kJacce rnpeaMeTHbIE pe3ybTaThl HA 0a30BOM YPOBHE

JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUaIOIIUXCSl YMEHHIA:



UCIIOJB30BaTh TMOHSTHUS: CUCTEMa OTcu€Ta, MaTepualibHas TOYKa,
TPAeKTOPHs, OTHOCUTEITLHOCTh MEXAaHWYECKOTO MBIKCHUS, Aehopmarius
(ympyrasi, mjgactaudeckas), TPEHUE, IEHTPOCTPEMHUTEIBHOE YCKOpPEHUE,
HEBECOMOCTh M TEPErpy3KH, LEHTP TsHKECTH, aOCOJIIOTHO TBEPJOE TEJO,
HEHTP TSDKECTH TBEPJOTO Tesa, paBHOBECHE, MEXaHUYECKUE KOIeOaHus U
BOJHBI, 3BYK, WH(Pa3BYK H YJIbTPa3BYK, AJICKTPOMATHUTHBIC BOJIHEI,
IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U TalbHO30PKOCTD,
CIEKTPBI UCITYCKAHMSI U TOTJIONICHUS, allb(a-, 6eTa- U raMMa-u3IIy4eHHUs,
W30TOIIbI, SIZIEPHAs SHEPTETHKA;

paznuyaTh SIBJICHUS (PaBHOMEPHOE W HEPaBHOMEPHOE MPSIMOJIMHEWHOE
JBI)KCHUE, PABHOYCKOPEHHOE MPSIMOJIMHEHHOE JABUXKEHHE, CBOOOJHOE
MaJICHUE TeJl, PABHOMEPHOE JBUKEHUE MO OKPYXKHOCTHU, B3aUMOJICHCTBUE
T€J, PEaKTUBHOE JIBIKEHUE, KOJIeOATEIbHOE ABMKEHHE (3aTyXaroliue u
BBIHY’KJIEHHBIE KOJIeOaHUs), PE30HAHC, BOJHOBOE JBMXCHHE, OTpPaKCHHE
3ByKa, MNPSIMOJIMHEHHOE pacnpoCTpaHEHUE, OTPAXXECHUE U TPEOMIICHUE
CBETAa, IOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jioKeHUE OeIoro cBeTa B
CIEKTp U CJOXXEHUE CIHEKTPAIbHBIX I[BETOB, JIMCIEPCUSI CBETa,
€CTECTBEHHAsl PaJUOAKTHBHOCTh, BOZHUKHOBEHUE JMHEWYATOTO CIIEKTpa
U3ITyYEeHHUsI) TI0 OMTMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SABJICHUE;

pacro3HaBaTh MPOSBJICHUE M3YYEHHBIX (PU3MUECKUX  SBICHUM B
OKpy»XaromeM Mupe (B TOM 4Yucie (PU3NYECKHE SIBICHHUS B MPUPOJIE:
MPUJIMBBI U OTJIUBBI, IBUXKEHUE TUIaHET COJIHEUHOW CUCTEMBI, PEAKTUBHOE
JIBH)KCHUE JKUBBIX OPraHU3MOB, BOCIPUITUE 3BYKOB IKHUBOTHBIMH,
3eMJICTpsICEHUE, CEUCMUYECKHE BOJIHBI, I[yHaMH, 5XO0, I[BeTa Tell,
ONTUYECKUE SIBJICHUS B TPUPOJIC, OMOJIOTHYECKOE NEUCTBHE BUAMMOTO,
yIbTPA()HOIETOBOTO W PEHTTEHOBCKOTO HW3IIYYCHHM, €CTECTBEHHBIN
PaINOaKTUBHBIN (OH, KOCMUYECKHE Jy4Yd, PAJAUOAKTHBHOE H3ITyUCHUE
NPUPOJIHBIX MHUHEPAJIOB, JIEUCTBUE PAJAUOAKTUBHBIX U3JIyYECHUN Ha
OpraHu3M 4YeJIOBEKAa), MPHU STOM MEPEBOAUTH MPAKTUUECKYIO 3a/ady B
y4eOHYI0, BBIJEIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKHU) (HU3UUYECKUX
SIBIICHUI;

ONMKCHIBATh U3YyUCHHBIE CBOMCTBA TEN U (PU3UUYECKUE SIBICHHS, UCTIOIB3YS
¢dbuznyeckre BENMYMHBI (CpeIHSsT M MIHOBEHHas CKOPOCTh Tella IpHU
HEPAaBHOMEPHOM JIBIKCHHUH, YCKOPEHHE, TEepeMEIlCHHE, IMyTh, YIJoBas
CKOpPOCTh, CWJIa TPEHHS, CUJIa YHPYTOCTHU, CUJIA TSKECTH, YCKOPEHUE
CBOOOJHOTO TIQJEHHUs, BEC Tejla, HMIYJIbC Tella, WMIYJIbC CHJIBI,
MexaHu4eckas paboTa W MOIIHOCTb, TOTCHIMAJIbHAS DHEPrus Teda,
MOJHSATOrO HaJ TMOBEPXHOCTHIO 3€MJIM, MOTEHIHUAIbHAS SHEPIHUsl CXKATOU
NPY>KUHBI, KUHETUYECKAas DSHEpPrus, IOJIHAS MEXaHWUYeCKas SHEeprus,
MEePHOJT U YacToTa KoJieOaHWM, JIMHA BOJHBI, TPOMKOCTh 3BYKa U BBICOTA



TOHA, CKOPOCTh CBETA, MTOKA3aTEJIb NPEJIOMIICHUS CPEAbI), TP OMUCAHUU
IPAaBWJIBHO TPAKTOBATh (U3UYECKUN CMBICT HCHOJIB3YEMBIX BEJIUYHH,
0003HAYEHUSA M EIUHUIBI (PU3NYECKUX BEIMYMH, HAXOIUTH (HOPMYJIH,
CBSI3BIBAIOIIME JAHHYIO (PU3NYECKYIO BEJIMYMHY C APYTMMHU BEJIMYMHAMH,
CTPOUTbH rpaPUKN U3yUEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;
XapaKTepU30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U MPOIIECCHI,
UCITIOJIb3Ysl 3aKOH COXPAHEHUs HHEPruu, 3aKOH BCEMHUPHOIO TATOTEHHS,
IPUHIUO CYNEPHIO3ULIHUA CWJI, IPUHLUI OTHOCUTEIbHOCTH [ amwmies,
3aKOHbl HBIOTOHA, 3aKOH COXpPaHEHHsI UMITYJIbCA, 3aKOHBI OTPAKECHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHHMSI 3apsAI0BOTO U MAaCCOBOI'O YHUCEI
IpU SJACPHBIX PEAKIMIX, MPU 3TOM JIaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA M 3aIIUCBhIBAaTh €0 MaTEMAaTUYECKOE BbIPAKEHHUE;

OOBSCHATh (PU3NYECKUE TPOLECCHl U CBOMCTBA T€J, B TOM 4YMCIE U B
KOHTEKCTE CUTyallui IPaKTUKO-OPUEHTHPOBAHHOTO XAPAKTEPA: BBIABIIATH
NPUYUHHO--CIICICTBEHHBIE  CBSI3M, CTPOUTH OOBsACHEHHWE W3 2-3
JIOTUYECKUX IIaroB ¢ OMOpPOl Ha 2—3 M3YyYEHHBIX CBOMCTBA (PUIMUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;

pemate pacyéTHbE 3adaud  (ONHUparoluMecs Ha cuctemMy u3 2-3
YpaBHEHHUI), UCTIONB3Ys 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE (DU3HUECKUE
BEJIMUMHBI: HA OCHOBE aHaJIM3a YCIOBHUS 3aJayd 3alUChIBaTh KpPAaTKOE
YCJIOBHE, BBISBIIATh HEJOCTAIOUIME WJIM M30BITOYHBIE JTaHHBIE, BHIOWPATh
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JJISl PELICHMS], IPOBOAUTH PACUETHI U
OLICHUBAaTh PEAJMCTUYHOCTh TOJYYEHHOTO 3HaueHus (Hu3nuecKon
BEJINYMHBL;

pacno3HaBaTh MpPOOJIEMbl, KOTOPbIE MOHO pEUIUTh NpPU MOMOUIU
(U3MYECKUX METOIOB, HCIOJb3yS OMNHCAHUE MCCIEHOBAaHUS, BBIIEIATH
IIPOBEPSEMOE IPEAINOJIOKEHNE, OLIEHMBaTh MPAaBWIBHOCTH NOpsAJKa
IIPOBEICHUSI  UCCIIEIOBAHUS, JIENIaTh  BBIBOJBI, HMHTEPIPETUPOBATH
pe3yabTaThl HAOIIOAEHUI U OIBITOB;

IPOBOJUTH OMbBITHI 1O HAOMIONECHUIO (PU3NYECKUX SBICHUH WU
(bu3MUecKuX CBOMCTB Ten (M3ydeHHe BTOpPOro 3akoHa HbloTOHa, 3aKoHa
COXPAaHEHUSl HHEPruM, 3aBUCHUMOCTb NEpHUOAa KOJeOaHUN NpPYKUHHOTO
MasTHHKA OT Macchl Tpy3a U KECTKOCTH NPYKUHBI U HE3aBUCUMOCTHb OT
aMILUTUTYAbl MAJIBIX KOJI€OaHUH, MPSAMOJIMHEHHOE PaCpOCTPAHEHHUE CBETA,
pasyiokeHre Oenoro cBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUs B
IUIOCKOM 3€pKajie M CBOMCTB H300pa)keHHsl IMpeaMera B coOuparomien
JUH3e, HAOMI0OJEHUE CIUIOIIHBIX W JMHEMYaThIX CHEKTPOB H3IIyUYECHHUS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY U3 M30BITOYHOro Habopa
o0OpyJOBaHUsl, ONUCHIBATh XOJI OMNbITa W €ro  pe3yJbTarhl,
bopMyIMpPOBAThH BHIBOJIHI,



IPOBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX W3MEPEHUH, Onpeaensis
CpeqHee 3HAUYCHHE H3MepsAeMOoil BelanuuHbl ((POKyCcHOE paccTosHuE
cobuparomeil JTUH3bI), OOOCHOBBIBATH BBIOOp crmoco0a H3MepeHus
(M3MepUTEILHOTO PHOOpa);

MPOBOJUTh HCCIIEIOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYHUH C
UCIIOJIb30BaHUEM TPAMBIX HU3MEpPEHUH (3aBUCUMOCTb MYyTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JIBIDKEHUHM 0€3 HadalbHOW CKOpPOCTH, MEpHoja
KOJICOAaHUI MaTeMaTH4eCKOro MasTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yIjla OTpaKEHHUs CBETa OT yIJia MaJeHUs U yrjia MpejioMJIeHUs OT yria
najieHus): IUIAHUPOBaTh HCCIEJOBaHUE, CaMOCTOSITEIbBHO COOUpaTh
YCTaHOBKY, (DUKCHpOBaTh pe3yNbTaThl TMOJYYEHHOW 3aBUCHMOCTHU
¢u3nyecKux BEIMYMH B BUAE TaONMUI U TrpaduKOB, NejaTh BBIBOJBI IO
pe3ysbTaTtaM MCCIIEA0BAHNUS;

IPOBOJAUTH KOCBEHHBIE H3MEpEHUs (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTh M YCKOpPEHHE TeJla TpU PABHOYCKOPEHHOM JBHKCHHH,
YCKOpPEHHE CBOOOJHOIO MaJeHUsl, KECTKOCTh MPYKUHBI, KOAIDPUIUEHT
TPEHUSI CKOJBKCHHS, MEXaHHueckas paboTa M MOIIHOCTh, YacTOTa WU
nepuos KojeOaHMM MAaTeMaTUYeCKOro U MPYKUHHOTO MAasTHUKOB,
ONTHMYecKass Cuja CcOoOMparolell JIMH3bI, paJAHOaKTUBHBIN  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOMpaTh SKCIEPUMEHTANBHYIO YCTAaHOBKY WU
BBITIOJHATh U3MEPEHUS, CIEIys MPEII0KEHHOW MHCTPYKIIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOJyYEHHBIE PE3YIbTAThI C YUETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

COOJTI0IaTh MPaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C JIabopaTOpPHBIM
00opy10BaHUEM;

pas3nuyaTh OCHOBHBIC TIPU3HAKK M3YyYEHHBIX (QHU3UYECKUX MOJIEICH:
MaTepuajgbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HMCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIaHETapHas MOJEIb aToMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SIIIpa;

XapaKTepu30BaTh TMPUHIMUIBI JCUCTBUS HM3YyYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpOM Ha WX omucaHus (B TOM YHUCIE:
CHHUJIOMETP, JOATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, MEepHucKol, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CTIIEKTPOCKOT, JJO3MMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (U3BMYECKUX SBJICHUHM U  HeoOXoauMmble (U3NYECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI M CXE€MaTHUHbIE PUCYHKH U3YUYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTENIBHBIX MPUOOPOB M TEXHOJOTUYECKUX MPOIIECCOB
IpU pEIIeHUH Y4eOHO--TPAKTUYECKUX 3a/ad, ONTHYECKHE CXEMBbl IS
MOCTPOEHUS U300PAKEHU B IJTIOCKOM 3€pKajie M COOMparoLIel JIUH3E;



OPUBOJUTH  MpUMEpbl  (HAXOAWTh  WHGOPMALMIO O  IpHUMEpax)
NPAKTHYECKOTO HCIOJB30BaHUsA (PU3MUECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU 171 obecriedeHus: 0€30MacHOCTU TP OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 3JI0pPOBbS U COONIOACHUSA
HOPM JKOJIOTUYECKOTO ITOBEACHUS B OKPYIKAIOILIEH CpEAE;

OCYIIECTBIISITh TOUCK HMHPOpMAIMH  (PU3UYECKOTO COJCpKAHUS B
HuTepHeTre, caMOCTOATEIBHO (HOPMYIHUPYS MOMCKOBBIN 3allpoc, HAXOAUTh
IYTH ONPEENIEHUsI JOCTOBEPHOCTH IMOJIyYEHHON MH(OpMAIMK Ha OCHOBE
MMEIOIINXCS 3HAHUM U TOTIOJHUTEIbHBIX UCTOYHUKOB;

UCIIOJIb30BaTh NP BHINIOJHEHUH YUYEOHBIX 33JJaHUI HAayYHO--TIOMYJISIPHYIO
JUTEpaTypy (PHU3MYECKOTO COACpXKaHHs, CIPABOYHbIE MaTEepHAIIbI,
pecypcesl cetd IHTepHET, BilaieTh NpUEMaMHi KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBaHusi UHGOPMAILIMU U3 OJJHOW 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbBIC IMUCHbMEHHBIE U YCTHBIE COOOILEHUS HAa OCHOBE
uH(pOpMAMU W3 HECKOJbKUX HCTOYHUKOB (PU3NYECKOrO COJEp KaHMs,
yOJMYHO MPEJICTABIATh PE3YIbTaThl MPOEKTHON WM UCCIEA0BATEIbCKOM
NEATEIBHOCTH, IIPM  3TOM T'PAaMOTHO  HCHOJIB30BAaThb  W3YYEHHBIN
HNOHSTUMHBIN amnmapar HU3y4yaeMoro pasjena (U3MKM U COINpPOBOXKAAThH
BBICTYIUICHHE TIpe3eHTalel ¢ Yy4yéToM O0COOEHHOCTEH ayIuTOpUu
CBEPCTHHKOB.



TEMATHYECKOE IVTAHUPOBAHHUE

7 Knacc
paszen Koun-Bo OcHoOBHbIE
4acoB HAaIpPABJICHUSA
Tema OcHOBHbIE BUIbI JIEATEIHHOCTU 00yUYaOIUXCS N
pabouas BOCIIUTATEIbHON
JIEATENIbHOCTU
PUsHKA — HAVKE © [DHDOLE Haboath 1 OnKChIBaTh GU3UICCKUE SBICHHUS. 156
Dusnueckne  Tena y " ﬂg J'[EHIfILH' Y4acTBOBaTh B 00CYKJICHUM SIBJICHUS MMaJICHUS TEJ Ha
Ha6monenne " OHHCB,HI/IG' 3eMJII0. BBICKa3bIBaTh MIPEAIIONOKEHUS, THIIOTESBI.
(usiccKuX  ABMCHMi., DusmICCKNii OrmpenensTe meHy IeNeHuns MIKaIbl IprOopa MorpenIHoCcTh
. HA3MEpEHMSL.
SKCIEPUMEHT. MopenupoBanue P N
ABJICHHH 1 0GBEKTOB TPHPOEL [IpoBogute  HabmiomeHus  QU3IWUECKUX  SBICHUU;
DUBHUCCKIC BI;HEI[IHHI;I — U3MEPATH ¢duznueckue BEJIUYMHBI: paccTosHue,
MPOMEKYTOK BPEMEHH, TEMIIEPATYPYy.
u3mepenue. TouHOCTh M TIOTPEIIHOCTh
— MesK Ty HApOIHAS Hcnonp3oBaTh 3HAHUS O (DU3HUYSCKUX SIBJICHUSIX B
1 Beenenue P : yHap 4 TIOBCEAHEBHOMW KHU3HU JJIs1 o0ecTiedeHus] 6€30IacHOCTH MPH

CHUCTEMa CIMHHII.

DuU3NYECKUE 3aKOHBI U
3aKoHOMepHOCTU. DH3HKa U TEXHUKA.
Hayunsiit Metoa no3nanus. Poib
¢u3nku B GopMUpOBAHUH
€CTEeCTBEHHOHAYYHOUH IPaMOTHOCTH.

Jlabopamopnas paboma
1.U3mepenne Gpu3nuecKnx BETUUMH C
y4eTOM a0COJIFOTHOM MOTPEIIHOCTH.

oOpamieHu# ¢ npudopaMu U TEXHUYECKHUMHU yCTPOHCTBAMH,
Ul COXpaHEHHsS 3I0pOBbI M  COOJNIONEHHS HOPM
9KOJIOTHYECKOTO TOBENEHUS B OKpYXKaolled cpee;
NPUBOIUTH IMPHUMEPbl MPAKTHYECKOTO  HCHOJIb30BAHUS
3HaHUH 0 PU3NYECKUX SBICHUSIX M (PU3NUECKUX 3aKOHAX.
W3mepsaTh  QU3MUECKHE  BEIMYUHBI C  TTOMOMUIBIO
0ecIpoBOTHOTO MYJIbTUAATYNKA u3 UQpPOBO
naboparopuu neHtpa «Touka poctay.
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2 IlepBoHavaIbHbBIE
CBeJeHUS 0 CTPOCHUHU
BelllecTBa

Crpoenue BemiecTBa. ATOMBI
U MOJeKynsl. TerioBoe IBMKEHHE
atoMoB W Monekyn uddysus B
razax, >KHUAKOCTSIX M TBEPABIX Telax.
bpoynosckoe dgudicenue.
BzanmogpeiictBue  (IpUTSDKEHHE |
OTTaJIKUBaHUE) MOJIEKYJ. ATperaTHole
COCTOSIHUSL BellecTBa. Paznuune B
CTPOEHUH TBEPJBIX TEN, KHUIKOCTEH U
ra3os.

Jlabopamopnas paboma

2.0npenenenue pa3MepoB MalbIX TEl.

Habmtonate u 00bscHATH ABICHUE TUDY3HN.

BbInonHAT ONBITHI 10 OOHAPYKEHUIO AEHCTBUS CHIT
MOJIEKYJISIPHOTO IPUTsDKeHUs. OOBACHITH CBOWCTBA I'a30B,
XKHUJIKOCTEH U TBEPABIX TeJ HA OCHOBE aTOMHOW TEOPUH
CTPOCHUS BEIIECTBA,;

Hcnons30BaTh NOyYEHHBIE 3HAHUS B IOBCEHEBHOMN
KU3HU (OBIT, IKOJIOTHS, OXpPaHa OKPYKAIOIIEH CPEeIbl).
Paznuuath rpaHuIibl IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB,
IMOHUMATh BCEOOIINI XapakTep HyHIaMEeHTATbHBIX
(u3MUECKUX 3aKOHOB M OTPAHMUEHHOCTD UCIIONb30BAHUS
YaCTHBIX 3aKOHOB.

2,5,6
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3 BzauMozaeiicTBHe TeJI

MexaHnueckoe JIBUKEHHE.
Tpaexropusa. Ilyte. PaBHOMepHOE U
HEPaBHOMEPHOE JIBIKCHHE.
Ckopocte.  ['paduku 3aBHCHMOCTH
MYTH U MOJYJISI CKOPOCTH OT BpEeMEHH
nBwkeHua. HMaepaus. HHepTHOCTD
Ten. BzaumopeiictBue Tten. Macca
Tena. M3MmepeHne Maccel Tenma C
MTOMOLLBIO BECOB. [InotHOCTH
Bemectea. Cuma. Cuina  TSDKECTH.
Cuna ynpyroctu. 3akoH ['yka. CBsi3b
MEXIY CHJIOH TSDKECTM U Maccoil
tena. Cuna TOKECTH Ha JAPYTUX
rotanerax. Junamomerp. CnoxxeHue
JIBYX CWJI, HaIPaBJICHHBIX IO OJHOHI
npsMoii. PaBHopeicTBYyIOmas ABYX
cun. Cwuma  Tpenus.  Dmsuueckas
npupoma HeOecHbIX Ten  CONHEYHOM
CHCTEMBL.

JlabopamopHnule pabomut
3.U3mepenne macchl Tena Ha
PBIYQKHBIX Becax.

4 .V3mepenune o0beMa TBEPOTO Tea.
5.0mpenenenue IOTHOCTH BEIIECTBA
TBEPHOTO Teja.

6.I'panyupoBanre NpyX UHBI U
WU3MEpEeHHEe CHII JHHAMOMETPOM.
7.13mepenne cuibl TpeHus
CKOJIBKEHHS C TOMOLIBIO
JMHAMOMETPA.

23

PaccuutheIBaTh MyTh U CKOPOCTH TEJIa IPU PABHOMEPHOM
MIPSIMOJIMHEWHOM JIBHKEeHHU. |IpecTaBnsaTh pe3ynbTaTsl
M3MEPECHHI W BEIYHMCIICHUN B BHIE TaOJIUIT U TpadUKOB.
Onpenensarts myTh, IPOWICHHBIN 3a JaHHBIA MTPOMEKYTOK
BPEMEHH, U CKOPOCTH TeJia 10 TPaPuKy 3aBUCUMOCTH Ty TH
pPaBHOMEpHOTO ABMKEHUS OT BpeMeHU. M3mepars maccy
Tena, U3MEPSITh IUIOTHOCTH BelecTra. Mccnenoarh
3aBUCHMOCTb YNTMHCHHS CTAILHOM MPYKUHBI OT
NPUIOXKEHHOU cuiibl. MccnenoBaTh 3aBUCUMOCTh CHJIBI
TPEHUS CKOJBKEHUS OT IUIOMIaAN COTPHUKOCHOBEHHS TEMN U
CHUJIbI HOPMAJIbHOI'O JaBJICHUSA. I/I3Mep$ITI) CHJIBI
B3aMIMOJCHCTBHA ABYX TEIl.

[ToHrMaTh IPUHITUTIBL AEUCTBUS THHAMOMETPA, BECOB,
BCTPEUAIONINXCS B TIOBCEAHEBHOM JKU3HU, U CITIOCOO0B
oOecriedeHus1 0€30MaCHOCTH NPH UX UCTIONB30BAaHHH.
Hcnonbs30BaTh NOyYEHHBIE 3HAHUS B IOBCEIHEBHOM
JKU3HU (OBIT, IKOJIOTHS, OXpPaHa OKPYKAIOIIEH CPeIbl).
Paznuuarh rpaHUIlbl IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB,
IMOHUMATh BCEOOIIHI XapakTep (HyHIaMEeHTAITbHBIX
(hM3UUEeCKUX 3aKOHOB M OTPAHUYEHHOCTH MCIIOIE30BaAHUS
YaCTHBIX 3aKOHOB.

[Ipou3BoauTh  W3MEPEHUS  W3Y4YaeMbIX  (PU3NIECKUX
BEJIMYMH C TMOMOIIBI0 OECHPOBOJHOTO MYJIbTHIATYNKA H3
mudpooii naboparopun neHtpa «Touka pocTay.

1,56
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4 JlaBiieHHe TBePAbIX
TeJI, JKHIKOCTeH U ra3oB

JaBneHnne TBEpABIX  Tell.
Enuaniel  m3MepeHuss — TaBJICHMSL.
CrocoOpl  WM3MEHEHUsS  JIaBJICHMSL.
JaBneHue kumkocTed U razoB 3aKkoH
[Mackans. [laBneHue KUIKOCTH HA JHO
u creHku cocyaa. CooOmaromuecs
cocynsl. Bec Bo3myxa. ATMocdepHoe
nasiieHue. VMzmepenue atMocgepHOro
JIaBJICHUSL. OnbIT Toppuuenu.
Bapomerp-aneponn.  AtmocdepHoe
JaBJICHHE Ha pa3lIUYHBIX BBICOTAX.
I'mopaBnnyeckre MeXaHU3MEBI (TIpecc,
Hacoc). JlaBleHwe XUAKOCTH M rasa
Ha TIOTPY)XKEHHOE B HHUX TeJo.
ApxumenoBa cuna. IlnaBanue ten u
cynoB BoznyxormiaBanue.

Jlabopamopnuie pabomol
8.0mpenenenne BHITATKABAIONICH
CUJIBL, ACMCTBYIOIIEH Ha
MOTPYKEHHOE B KUAKOCTH TEIIO.
9.BrIsicHeHue yCIIOBUil M1aBaHUs Tela
B )KHUJIKOCTH.

21

OOHapyXKuBaTh CYyIIECTBOBAHHUE aTMOC()EPHOro NaBIICHMUSL.
OOBSCHATP NPUYMHBI IUIaBaHUSA Tel. V3MepsaTs cuimy
Apxumena. HccenoBats ycaoBys IUIaBaHUS TEII.
Ucnonb3oBaTh 3HaHUS 0 (PU3NUECKUX SIBICHUSX B
MOBCEHEBHOM JKMU3HU JUIsI o0ecTiedeHus: 0€30MacHOCTH pU
oOpateHnn ¢ mMpuOopamMu ¥ TEXHUIECKIMH yCTPOWCTBAMH,
IUIsL COXpaHEHUs 3I0pPOBbS M COOIOIEHHUS HOPM
9KOJIOTHUECKOTO TIOBEACHHSI B OKpY>Karolel cpeae;
MPUBOANTH MIPUMEPHI MPAKTHYECKOTO MCIIOIb30BAHUS
3HaHUH 0 QU3NUECKHUX SBICHUAX U QU3HMYECKUX 3aKOHAX.
Hcnonb30BaTh NpH BBIIONHEHUH JaOOpaTOPHBIX padboT
MYJBTUAATYNK W3 U(poBoOi TabopaTopun neHTpa « Touka
pocTay.

1,25

34




Mexannueckas pabora. Uccnenosats ycnoBust paBHOBecus pbruara. M3Mepstsb 134
Moimnocts. IIpocThie MeEXaHWU3MBI. paboty cunbl. U3mepsats momHOCTh. V3mepsaTs KI1J]
VYcioBusi paBHOBECHUS] TBEPAOTO Tela, HakJI0HHOM 1uiockocT. Beraucisats KITJI npocthix
HUMEIOIETO 3aKpEIUICHHYIO0 0Ch MEXaHHU3MOB.

JIBUKEHUS. MoMeHT cunbl. [lenmp Ucnonb3oBaTh 3HaHUS 0 (PU3NUECKUX SIBICHUSX B
msdcecmu mena. Poruar. PaBHoBecue [IOBCEIHEBHOM JKM3HU JUIsI o0ecriedeHus: 0€30MacHOCTH IpU
CUJ Ha pblyare. Ppluar B TEXHUKE, oOpalieHun ¢ NpudopamMu U TEXHUIECKUMH yCTPOHCTBAMH,
opiTy u mnpupoge. lloaBmxHble U IUIsL COXpaHEHUs 3I0pPOBbS M COOIOIEHHUS HOPM
HEMoABWXHbIE  Oyoku. PaBeHcTBO 9KOJIOTHUYECKOT0 TIOBEICHHSI B OKpY>KaroILel cpene;
5 Pa6oTa u MomIHOCTh. | Pa0OT TIPH HCIIONB30BAHUM IPOCTHIX 14 MIPUBOIUTH IIPUMEPHI IIPAKTUUECKOT0 UCTIOJIb30BaHUS
Oueprust MeXaHH3MOB  («3070TO€  MPaBUIO 3HAHUH 0 PUBNYECKUX SIBICHUSIX U QU3NICCKUX 3aKOHAX.

MEXaHUKI). Koaddumment Hayuurcs npuMeHsATs MyIbTHIATYHK U3 KOMIIICKTA
MOJIE3HOTO  ACHCTBUSL ~ MEXaHH3Ma. unpoBoit maboparopuu reaTpa « Touka pocta.
OHeprus. 3aKOH COXpaHEHHs MOJHOU
MEXaHUYECKOU SHEPTHH.

Jlabopamopnuie pabomuol
10 BersicHeHue yciaoBHs paBHOBECHS
phlyara.
11. Usmepenue KIIJ[ npu noaseme
TeJIa TI0 HAKJIOHHOMN IJIOCKOCTH.

Hroro 68

8 knacc
TeruioBoe paBHOBecHe. Habnronate wW3MeHeHHME BHYTpeHHEH »SHepruum Tema npu | 1,24

1 TensioBBIE
ABJICHUSA

Temmnepatypa. Cas13b
TEMIIEpaTypel CO  CKOPOCTBHIO
Xa0THYECKOTO ABMKEHHUS YacCTHII.
Baytpennsis sHeprus. Pabora u
Temionepeaaya Kak  CIOCOOBI
M3MEHEHUs] BHYTPEHHEH HHEpPIHH

Tena. TennonpoBogHOCTS.
Kounsekuus. Wznyuenue.
IIpumepsl  Temionepenayd B

npupozae u texHuke. KoaudecTto
TEILIOTHL. Y nenpHas

23

Terionepeaaye U paboTe BHEIIHMX cuil. MccnenoBaTh sBIeHHE
Tem1000MeHa MpPHU CMELIMBAHUM XOJOAHOM W TOpsdYel BOJIBI
BeauciaaTe KOIW4eCcTBO TEIUIOTHI U YACIAbHYIO TCIIJIOEMKOCTh
BellecTBA  Hpu  Temonepenaue.  M3MepsATb  yOeNbHYIO
TEIUIOEMKOCTD BEIIECTBA.

W3mepsaTe TemnoTy IutaBiIeHHMS JbAa. lcciaemoBaTh TEIIOBbIE
cBoiictBa mapaduna. HaOmromate W3MEHEHHS BHYTpPEHHEH
SHEPTUM BOJBI B pE3yJIbTAaTe UCTIAPEHUs. BBIUNCIATH KOJTUYECTBO
TEIUIOTHl B TIpoOIEccax TEIUIoONepeaayd TMpH IUIABICHUH W
Kpucrajuim3anyu, HWCIApE€HUM W KOHJACHCAIIUH. Broraucnare
YIENbHYI0 TEIJIOTY IUIaBJIeHUs M HapooOpa3oBaHMs BEILECTBA.
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TEIIOEMKOCTh. Y IeTIbHAs TETJI0Ta
CropaHus TOIUTHBA. 3akoH
COXpaHEHHS W  IpeBpaIleHHS
SHEPrUM B  MEXAaHUYECKUX H
TEIIOBBIX Tpoueccax. [TnaBnenue
u OTBEpICBaHNE
KPUCTAUIMYECKUX Tell. Y aenbHast
TeroTa masneHus. Vcnapenue u
KOHJICHCALUSI. [Tornmowmenue
SHEPTUHI npu HACTIApEHUHU
JKUIKOCTH W BBIICJIEHUE €€ TIpU
KOHJeHcauuu 1napa. Kunenue.
3aBUCHMOCTD TEMIIEPaTypHI
KHUIICHUS OT JaBJICHUS. Y AeIILHAS
TEIIOTa  NapooOpa3oBaHUs |
KOHJICHCAIUU. Bnaxuocts
Bo3ayxa. Pabora raza mpu
pacmmpennu.  [IpeoOpazoBaHus
SHEPrUM B TEIUIOBHIX MalllWHAX
(mapoBas TypOWHa, JBUTATENb

BHYTPEHHETO Cropanus,
peaktuBHBI aBurartens). KITJI
TEII0BOM MaIlUHBI.
Okonoeuueckue npooaemvl

UCNONL308ANUS MENTOBLIX MAULUH.
Jlabopamopnule pabomut

1.CpaBHCHI/IC KOJIMYECTB TCIIJIOTHI

Ipyu CMCIIMBAaHUU BOJbI paSHOﬁ

TEeMIEepaTypsbl.

2.U3mepenue yneabHON

TEIIOEMKOCTH TBEPAOTrO Tela.

Uzmepsars BIaXHOCTh BO3AyXa MO TOYKe pocbl. OOCy)aaTh
JKOJIOTHYECKHE  MOCIEANCTBUS  NPUMEHEHWs  ABHUraresiei
BHYTPEHHETO CTOPaHUsl, TEIUIOBBIX U THAPOIIEKTPOCTAHIINH.
[Ipon3BoguTh M3MEpeHHs C TOMOIIbI0 LUPPOBOrO JaTUUKA
Temreparypsl u3 obopynosanus «Touka pocray.

3.U3mepenne OTHOCHUTEIILHON
BJI&XKHOCTH
2 DeKTpUYeCKHUe DneKkTpu3anus 29 Habnronath ABICHUS 3JCKTPU3AIMU TEJI MPH COMPUKOCHOBEHHH. | 2,5,6
ABJICHUS (bu3nIecKuX Te. OOBICHATH SIBJICHHUSI DJICKTPU3AIMH TEI M B3aUMOJCHCTBUSA
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BzaumopeiicTBue  3apsKEHHBIX
Ten. JIBa poja BIEKTPUYECKUX

3apsiI0B. JenmumocTb
3JEKTPUIECKOTO 3apsza.
OneMEeHTapHBIH  3IEKTPUYECKUM
3apsi. 3akoH COXpaHEHUS
3JEKTPUIECKOTO 3apsza.
IIpoBoaHMKH, TOTYTIPOBOAHUKH U
W30JIATOPBI JJIEKTPUYECTBA.
DIIEKTPOCKOII. DIIEKTpUYECKOE

nojie Kak OCOOBIH BHJ MaTEpHUH.
JelicTBUE SIEKTPUYECKOrO IMOJIS
Ha  JJIEKTPUYECKHE  3apsifibl.
Kounoencamop. Onepeus
9NEKMPULECKO20 noas
KOHOeHcamopa.

DNEeKTPUIECKUN TOK.
Uctounuku 3JIEKTPUYECKOTO
TOKa. DIIEKTpUYECKas IeTh U ee
cocTaBHbIe yacTH. Hampasnenue u
JICUCTBUA BJIEKTPUUECKOTO TOKa.

Hocuremn ANEKTPHIECKUX
3apsiioB B MeTayuiax. Cuiia Toka.
DNeKTpUUIECKOe HaTpsHKEHHE.
ONEKTPUYECKOE  COMPOTUBIICHHE
HPOBOJTHHKOB. 3311203020008
CONPOTHUBIICHUSL.

3aBHCHUMOCTE CHJIBI TOKA
OT HampspkeHus. 3akoH Oma and

y4acTka L. VY nensHoE
COIIPOTHUBJIEHHUE. Peocrartsl.
TlocnenoBarenbHOe  COEIMHEHUE
MIPOBOJTHUKOB. ITapannensHoe

COe/IMHEHHE TPOBOJHUKOB.
PaboTa anekTpuyeckoro

ANEKTPUIECCKUX 3apsiIOB. Uccnenosats JercTBus
AIIEKTPUUYECKOTO IOJIST HA TeJla U3 MPOBOAHUKOB U AUIIICKTPHKOB.
Cobupath M UCTIBITHIBATH AJIEKTPHUYECKYIO LEeTb. M3MepsATh cuity
TOKa B 3JIEKTPUUECKON Henu. M3MepsaTh HampsbkeHHe Ha y4acTKe
uenu. M3MepsaTh aeKTpudeckoe COnpOTHBIICHHE.

HccnenoBate 3aBHCUMOCTh CHIJIBI TOKAa B IPOBOJHHUKE OT
HamnpsDKeHUs] Ha ero KoHuax. W3mepsars paboTy M MOIIHOCTh
ANEKTPUYECKOTO TOKa .BBIUMCIATH cuily TOKa B 1iemu, paboTy U
MOIIHOCTh  JJIEKTpUYECKOro  Toka.  OOBACHATH  SBJICHUA
HarpeBaHusl TPOBOAHUKOB ODIIEKTPHYECKUM TOKOM .3HATh W
BBITIOJIHATE IIpaBUJIa 6C3OHaCHOCTI/I npu pa60Te C UCTOYHUKaMU
MOCTOSTHHOT'O TOKA.

Hayuutecss  mpm  BhIMOMHEHWH ~ Ja0OpaTOpHBIX  paboT
HCIOJIb30BaTh AJAaTYUK TOKA, MYJIbTUAATYUK U3 O60pyIlOBaHI/ISI
uudpooit naboparopuu «Touka poctay.
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L mno MepPEMEIIECHUI0
ANMEKTPUIECKHAX 3apsaoB.
MOoIIIHOCTh 3JEKTPUUECKOTO TOKA.
Harpesanue MIPOBOTHUKOB

3JEKTPUYECKUM TOKOM. 3aKoH
xoyns - Jlenma. DnexTpudeckue
HarpeBaTellbHbIE u
OCBETUTENbHbIE npruOOPEL.
Kopotkoe 3ambikaHue.
Jlabopamopnuvie pabomul
4.COopka DJICKTPUYECKOW IIEMH H
HU3MCPCHUC CHJIBI TOKa B cC
Ppa3IMYHbIX YYacCTKax.
5.M3mepenne HampsokKeHHS — Ha
pa3IMIHBIX y4acTKax
3JIEKTPUYECKOH LEMH.
6.PerynupoBanue cuibl TOKa

PEOCTaTOM.
7.M3mepenue COIIPOTHUBJICHUS
MIPOBOIHHKA npu TTOMOIIIH

aMIiepMeTpa U BOJIbTMETpA.
8.13mepenue MOIIHOCTH u
paboThI DJIEKTPUIECKOTO TOKA.

3
JIEKTPOMArHHUTHBIE
SIBJICHUSI

OmnsiT Opcrena. MarautHoe
nosie. IHIyKIyst MarHUTHOTO
1oJisl. MarHuTHOE I10JIE TOKA.
MarsauTHOE TI0JIe TIOCTOSHHBIX
MarHuToB. MarHuTHoe mose
3emiu. DJIEKTPOMAarHMr.
MarauTtHoe 1oJie KaTyIIKH C
TokoM. [Ipumenenue
3IEKTPOMAarHuToB. [lelicTBue
MarHUTHOTO TIOJISl Ha TIPOBOJIHUK
C TOKOM.

Jlabopamopnule pabomot

OKCIepuMEeHTAITbHO n3y4aTh SIBJICHUS MAarHUTHOTO
B3auMoAeHcTBUA Tel.[3yuaTh SIBI€HMS HaMarHUYUBaHUS
BenlectBa. MccnenoBaTe AEHCTBUE JJIEKTPUUECKOrO TOKA B
MPsIMOM TIPOBOJIHWKE HA MAarHUTHYIO cTpenky .OOHapyXuBaTh
JEeUCTBUE MAarHUTHOrO TMOJIsI Ha HOPOBOAHUK C TOKOM.
OOnapyxuBaTh MarHHUTHOE B3auMoOAeHcTBHE TOKOB .M3ydarthb
NPUHIMUIT JEUCTBUS NEKTPOJBUTATENS.

Hcnons30BaTh 3HAHUS O MAarHUTHBIX SIBICHUSX B ITOBCEJHEBHOMN
KU3HH JUIg obOecrieueHus O€30MacHOCTH MpH OOpameHud ¢
npuOopaMu W TEXHWYECKUMH YCTPOWCTBAMH, IUISI COXPaHEHUs
3II0POBbS. U COOIIIOZICHUST HOPM DKOJIOTMYECKOTO TIOBEICHUS B
OKpY)Kalollled  cpefe;  NPUBOAUTH  IPHUMEPbl  BIMSIHMS

2,3,6
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9.COopka  DNEKTpOMAarHuTa H
UCIIBITAHUE €TO JICHCTBHSL.
10.U3yyenue 3IEKTPUIECKOI0
JIBUTATEIlsl IOCTOSIHHOTO TOKa (Ha
MOJICTIH).

3JIEKTPOMATrHUTHBIX U3YUYCHHI HA )KUBBIC OPTraHU3MBbI;
Paznuuarh rpaHUIBl TPUMEHUMOCTH (U3UYECKUX 3aKOHOB,
MMOHUMATh BCEOOIHIA XapakTep QyHIaMEHTATLHBIX 3aKOHOB.
Hcnonp30BaTh TpUEMBbI TMOCTPOCHUS (DHU3MUECKUX MOJICIEH,
moucka ¥ (hOpMYyJIUPOBKH JIOKA3aTEILCTB BEIIBUHYTHIX TUIIOTE3 U
TEOPETUICCKUX BBIBOJIOB Ha OCHOBE OMITUPHYECCKH
YCTaHOBJICHHBIX (D)aKTOB;

HaxOJWTh aJICKBaTHYIO TMPEIJIOKEHHONW 3amade (U3UYCCKYIO
MOJIeNIb, paspeniath NpodieMy Kak Ha OCHOBE HMEHOIIUXCS
3HaHU 00 MAarHWTHBIX  SIBJICHHSX C  HCIOJBb30BaHHEM
MaTeMaTHYECKOTO arrapara, Tak U Py IOMOIIN METO/Ia OIICHKH.,
Hayuutbcsi Mcnonb3oBaTh A M3MEPEHHA JATYAK MATHHTHOTO
1o 13 00opyAoBaHMs UG PoBoii Tabopatopnn «Touka pocTay.

4 CBeToOBbBIE
ABJICHUSA

HcTtounuku cBera. 3akoH
IIPSIMOJINHEWHOT O
pacrpocTpaHeHue CBeTa. 3aKOH
oTpakeHus ceeta. [lnockoe
3epKaJio. 3aKOH MPEIOMIICHHMS
cBeta. JIunszel. okycHOE
paccTosiHUE U ONTHYECKAas CHJIa
nuH3b1. M300pakenue npeamera B
3epkaiie u juH3e. Onmuueckue
npubopul. 'na3 kak onTuyeckas
CUCTEMA.

Jlabopamopnas paboma
11. Iony4yerne nzo0paskeHUs Mpu
MIOMOIIY JIMH3HI.

11

9KCHepI/IMeHTaJII)HO nU3y4aTb ABJICHHUE OTpPaXXCHHA CBETA.
UccnenoBath cBoiicTBa mM300pakeHHs B 3epkaie. M3mepsTsb
(hokycHOe paccTosTHHE COOMPATOIIei JIMH3HI.

[ToxyuaTs n306pakeHre ¢ ITOMOIIBIO0 COOMPATOIIEH JIMH3EI.
Habmionats siBIeHHE QUCIIEPCUU CBETa

Hcnonb30BaTh 3HAHHUS O CBETOBBIX SIBJICHUSX B MOBCEIHEBHON
KU3HH JUIg obecrieueHHs O€30MacHOCTH MpH OOpameHud ¢
npuObOpaMu W TEXHUYECKHMH YCTPOMCTBAMH, Ui COXPaHCHHS
30pPOBbSI U COONIOJIEHUS] HOPM HKOJOTMYECKOTO IOBEAEHHS B
OKpyXXaromeil  cpeie;  NPUBOAUTH  HPUMEPHl  BIHSHUS
OJICKTPOMArHMuTHBLIX H3J'Iy‘1€HPII71 Ha )XMBbBIC OPraHU3MBbI;
Paznuuare rpaHUIBl TPUMEHUMOCTH (U3UYECKUX 3aKOHOB,
MMOHUMATh BCEOOLIHiA XapakTep hyHIaMEeHTaIbHBIX 3aKOHOB,;
Hcnonb3oBaTh NpHeMbl MNOCTPOCHUS (U3MUECKUX MOZETEH,
Moucka U (OPMYITHPOBKHU J0KA3aTENbCTB BBIBUHYTHIX TUIIOTE3 U
TEOPETUYECKUX  BBIBOJIOB HA  OCHOBE  OMIIMPHYECKH
YCTAHOBJICHHBIX (DaKTOB;

HaxomuTh afeKkBaTHYIO TIPEIUIOKEHHON 3ajade (U3MIECKYIo
MOJIeTIb, pa3pemaTrh HpodieMy Kak Ha OCHOBE HMMEIOIIUXCS
3HaHUH O  CBETOBBIX  SBJCHHUSAX C  HCIOJIBb30BAaHHEM
MaTeMaTHYECKOr0 ammapaTa, TaK W M[pPH [OMOLIM METOHOB
OLICHKH.

2,3,5,6
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| Utoro

68 |

9 knacc

1 3akoHbI
B3aUMOJAEHCTBUSA U
NBUKEHUS TeJl

Mexanndeckoe
JIBUKCHHE. MarepuanbHas TOYKa
KaKk MoOJIenbh (HH3UIECKOTo Tea.
OTHOCHUTEILHOCTD
MEXaHUYECKOr 0 IBYDKEHUA.
Cucrema otcueta. Dusnueckue
BEJIMYUHBI, HEOOXOIMMBIE IS

OTHCaHUs JIBKEHUS u
B3aUMOCBSI3b MEXAY HUMH (IIyTh,
nepeMenieHne, CKOpOCTb,
YCKOpeHHUe, BpeMs JIBIKEHUS).
PaBHOMepHOE u
PaBHOYCKOpEHHOE

MPSIMOJTHHEHOE IIBIDKCHHE.

PaBHOMEpHOE  JOBHXKEHHE  IIO
okpyxkHOCTH. IlepBblii  3aKoH
Herorona u unepuus. Macca tena.
Cuna. Epununsl cunel. Bropoi
3akoH HeroTona. Tperuii 3aKkoH
Herorona. CsoOomHoe majneHne
Ten. Cuima  TsDKeCcTH.  3aKoH

BCEMHUPHOTO TATOTEHUSL.
Wmnynsc. 3akoH  coxpaHEHHUs
UMITYJIbCA. PeaktnBHOE
JBIDKCHUE. MexaHnueckas

pabora. MoIHOCTb. JHEpTrUsl.
TloteHnuanprHasgs U KUHETHYECKAS
sHeprus. [IpeBparienue omHOTO
BUJA MEXaHMUYECKOW JHEPrHH B
JIpyTOil. 3akoH COXpaHEHUs
MOJIHOM MEXaHUYECKOU HHEPTHUH.
Jlabopamophuvie pabomul
1.UccnenoBanue

PaccunteiBaTh myTh W CKOPOCTH TIPU PABHOYCKOPEHHOM
JBUKEHHU Tena.

Wsmepsate  yckopenue cBobomHoro magenus. OmpenensaTh
MIPOMICHHBIN TYTh W YCKOPEHHWE [BIKEHHS Tela 10 Tpaduky
3aBUCHUMOCTH CKOPOCTH PaBHOYCKOPEHHOTO MPSIMOJIMHEWHOTO
JBHKEHUS TENNa OT BPEMEHU. BBIUMCIIATE YCKOPEHUE TENA, CUIIBI,
NEHCTBYIONINE Ha TEJO, WM Maccy Ha OCHOBE BTOPOTO 3aKOHA
Hbrotona. MHccnenoBarb 3aBUCMMOCTh YHJIMHEHUS CTaJbHOM
MIPYXUHBI OT MPUI0KEHHOMN CHUJIBL.

OKCTIepUMEHTaIbHO HAaXOJUTh DPAaBHOACWCTBYIOIIYIO IIBYX CHIL
HccnemoBath 3aBHCHMOCTD CWJIBI TPEHHS CKOJBKEHHUS OT
mIom@aan CONpPpUKOCHOBCHUS TSI U CUJIBI HOPMAJIBHOT'O OaBJICHUA
M3mepsaTs cuiabl B3auMOACHCTBUSL NBYX Ten. M3MepsaTs cuiy
BCEMHPHOTO TATOTEHUS. JKCIIEPUMEHTAIbHO HAXOAWTH IICHTP
TSOKECTH IUTOCKoro Tena. [IpuMeHATh 3aKOH COXpaHEHUs
HMMITyJIbCA JIJISl pacdeTa pe3ysIbTaToOB B3aUMOJEHCTBYS Tell.

32 - HCITOJIb30BaTh 3HAHMSI O MEXaHHUECKUX SBIICHUSIX B
TTOBCETHEBHOM KU3HU JIJIs 00ecriedeHns 0e301MacHOCTH pr
oOpallieH|uH ¢ TpUuOOpaMH U TEXHUUECKUMHU yYCTPOUCTBAMH, JJIst
COXpaHEHUS 37I0POBbS U COOITFOIEHUS] HOPM SKOJIOTHYECKOTO
MTOBE/ICHUS B OKPY’KAIOIIeH cpejie; TPUBOAUTH IPUMEPHI
MPAKTUYECKOTO UCITIOIB30BaHUs (PU3NUECKUX 3HAHUH O
MEXaHNYCCKUX ABJICHHUAX U (1)I/I3I/I‘IGCKI/IX 3aKOHax; MPpHUMEPbI
WCTIOJIE30BAaHUS BO30OHOBIISEMBIX HCTOYHUKOB SHEPTHH;
9KOJIOTUYECKUX MOCTIEICTBUI HCCIeT0BaHU KOCMUYECKOTO
MIPOCTPAHCTB;

- pa3M4aTh rpaHULbl IPUMEHUMOCTH (PU3MYECKHX 3aKOHOB,
MMOHUMATD BCEOOLINH XapakTep QyHIaMEHTAIBHBIX 3aKOHOB
(3aK0H coXpaHEeHH MEXaHWYECKOW SHEPTHH, 3aKOH COXPAHEHUS
HMITYJIbCA, 3aKOH BCEMUPHOTO TSATOTEHHSI) M OTPaHUYEHHOCTD
HCIIOJIb30BaHMs YaCTHBIX 3aKOHOB;

- HaXOJUTh aJIeKBAaTHYIO MPEJIOKEHHOH 3a1ade (PU3nIecKyro
MOJIETIb, pa3penaTh MpodIeMy KaKk Ha OCHOBE UMEIOIIHNXCS

1,2,5,6
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PaBHOYCKOPEHHOTO JIBHXKCHHS 03
HayaJbHOW CKOPOCTH.

3HAHUM 110 MEXaHUKE C UCHOJIb30BaHHEM MaTEMaTUUYECKOIO
arrapara, Tak 1 IIpH IIOMOIITH METOOO0B OLICHKH.

2.W3mepenue YCKOpCHUS Hayuurtbcsi MCIonb30BaTh B XOJAE JKCIEPUMEHTOB W OIBITOB
CBOOOHOTO MajIeHUsI. MyJIbTHIATYMK, AaKceJIepoOMeTp H3 o0OpyAoBaHHsA UH(POBOH
naboparopuu «Touka pocray.

MexaHn4yecKue OO0BsICHATH Ipoliece Koiebanuii MasTHUKA. VccnenoBarh 2,3,5,6
kosiebanus. [lepuon, dacToTa, 3aBHCUMOCTb MeproJia KOJICOaHU I MasSTHUKA OT €ro JTMHBI 1
amIiTyaa konebanuii. Pesonanc. aMIUTUTY IbI KoJleOaHuil. BIYUCATE ATMHY BOJHBI U CKOPOCTh
MexaHunueckue BOJTHBI B pacnpocTpaHeHus 3BYKOBBIX BOJIH. VccnenoBath
OTHOPOAHBIX  cpenax. Jlnuna 3aKOHOMEPHOCTH KOJICOaHUI Ipy3a Ha MPYKHUHE.

2 MexaHM4eCKHe | ponnp; 3Byk Kak MeXaHHUECKas DKCIEPUMEHTAIBHO ONPEIENATh TPAHMIIBI YACTOTBI CIIBIIIAMBIX
KoJiebaHus 1 BOJIHA. [ pOMKOCTH M BBICOTa TOHA 16 3BYKOBBIX KOJICOaHUIA.
BOJIHBI. 3BYK 3ByKa.
Jlabopamopnas paboma

3.I/ICCJ'ICZ[OBEIHI/IG 3aBUCUMOCTH
mepuofa M YacTOThl  CBOOOJHBIX
KOIEOaHUN HHUTIHOIO MAasSTHHKA OT
JJIMHBI HUTH.

OnHopoHOE u OKCIEPUMEHTANTBLHO U3y4aTh SBJICHUS MATHUTHOTO 12,35
HEOJIHOPOTHOE MATHHUTHOE TIOJIe. B3aUMO/JICHCTBUS TEII.
MaruutHoe none.  Muaykuus N3yuarts siBJIeHMs] HAMarHMYMBaHus BellecTBa. MccnenoBarth
MarHUTHOTO TMOJsi. MarHutHoe JICHCTBUE DJICKTPUIECKOTO TOKA B TIPSMOM MPOBOJHUKE HA
noje Toka. MarHuTHoe ToJe MarHuTHy0 ctpeiky. OOHapyKUBaTh ICHCTBUE MATHUTHOTO MOJIS
MOCTOSIHHBIX MarHUTOB. JlelicTBre Ha MPOBOJHUK ¢ TOKOM. OOHapy>KUBaTh MarHUTHOE
MarHUTHOTO TIOJISI Ha TPOBOJHHK B3aMMO/ICCTBUE TOKOB. M3y4aTh MpUHIIUN JEHCTBUSL

3 C TOKOM ¥  JBHKYILYHOCS 3JIEKTPOIBUTATEIS.
DJIEKTPOMATHUTHOE | 3apspkeHHyro — yactuiy. Cuna 22 -HCIOJIb30BATh 3HAHUS 00 DIIEKTPOMATHUTHBIX SBICHUSIX B
nmoJie Amnepa u  cuna  Jlopenya. MOBCEIHEBHOM JKU3HU JUIst o0ecTiedeHus: 0€30MacHOCTH IpU

ONeKTpOABUraTEeNb. SBnenue oOpalieHun ¢ NpudbopaMu U TEXHUYECKUMH YCTPOHUCTBAMHU, ISt
JJIEKTPOMArHUTHOH  WHAYKIHA. COXPaHEHUS 310POBbsI U COOJIOACHUS] HOPM SKOJIOTHYECKOTO
[paBuio Jlennia.OmibIThI MOBEJICHUSI B OKPYKAIOLIEH cpejie; PUBOUTE TPUMEPHI BIUSHUS
Dapanest. AJIEKTPOMArHUTHBIX U3TYYECHUH Ha )KUBBIC OPTaHH3MBI,

OJeKTpOMarHuTHbIE - pa3M4aTh rpaHULbl IPUMEHUMOCTH (PU3MUYECKHX 3aKOHOB,
KoJIeOaHusl. Konebamenvnwiii MMOHUMATh BCEOOIHA XapakTep QyHIaMEeHTAILHBIX 3aKOHOB U
KOHMYP. Dnexmpozenepamop. OrPaHUYEHHOCTh MCIIOJIb30BAHHUS YACTHBIX 3aKOHOB;
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Ilepemennwiii MOoK.
Tpancgopmamop. Ilepenaua
3JIEKTPUYECKOM  BHEpPrud  Ha

paccTtosiHue. OJEeKTPOMAarHUTHBIE
BOJIHBI U MX CBOMCTBa. [lpunyunsi
paouoceasyu U menesUdeHUs.
Brusanue NEKMPOMASHUTHHBIX
U3BNLYYEeHUL Ha JHCUBLLE OP2AHUZMDL.
Cser -
3JIEKTPOMArHUTHAS BOJIHA.
Cxkopocth cBeta. [Ipenommnenue
cBera. Ilokazarens mpenomiieHUs
CBETA. CHOexTpOoCKOIL.
Crnekrporpad. CrexTpanbHbIi
aHaJIN3. Hucnepcust  cBera.
KBanToBbIi XapakTep
TMIOTJIOIICHUS] U MCITyCKaHUs CBeTa
aToMaMd. THUOBI  ONTHYECKUX
CIIEKTPOB. JIMHEeHYaTble CIEKTPHI.
Jlabopamopnule pabomut
4 Mzy4yenne SIBJICHUSA
QJICKTPOMAroMTHOU MHAYKIUH.
5.Hao6mronenue CIUIOIIIHOTO "u
JIMHEMYATBIX CIEKTPOB UCITYKaHMSL.

- HCTIOJIB30BaTh MPHUEMBI IOCTPOEHUSI (PU3NIECKUX MOJICTICH,
MouCKa ¥ (HOPMYIMPOBKH JI0KA3aTEIbCTB BEIIBHHYTHIX THIIOTE3 U
TEOPETHIECKUX BBIBOJOB HA OCHOBE SMITMPUIECKH
YCTaHOBJICHHBIX (DAKTOB;

- HaxXOIWTh aJCKBATHYIO NPEIJIOKEHHOW 3afade (HU3NUECKYIO
MOJIeTIb, pa3pemaTrbh NpodieMy Kak Ha OCHOBE HMMEIOIIMXCS
3HaHUH 00 DJEKTPOMATHUTHBIX SIBICHUSX C HCIOIb30BaHHEM
MaTeMaTHYECKOTO ammapaTa, TaK W MpH [OMOIIM METOAOB
OLICHKH.

Hay4uTtbest HCTIONTB30BaTh IPY BHITOIHEHUH JIAOOPATOPHBIX
padoT U(POBHIM JATYMKOM MArHUTHOTO IOJIS U3 000PYIOBaHHMS
urpoBoit maboparopun «Touka pocTtay.

4 CtpoeHue aTomMa u
aTOMHOTIO siIpa

Crpoenue aTOMOB.
[lnanerapHass Mopmenb  aroma.
Onbitel  Pezepdpopna.  Cocras

atomHoro siapa. [IpoToH, HEUTPOH
M 3JIEKTPOH. 3aKOH DHHIITENHHA O
MPOMOPIUOHATBHOCTH Macchl H
sHeprud. [eghexm macc u sHepeus
ce3u AMOMHBIX sa0ep.
PannoakTHBHOCTG. Ilepuon
nonypacnana. Anbda-u3iydeHue.
bema-uznyuenue. I'amma-

17

N3mepsTs 351eMeHTapHbIN IEKTPUUECKHUH 3apsil.

HaOmonaTh muHeuaThie CIIEKTPBI U3y YSHHSL.

HaGumonaTh Tpeku anbha-dactull B kamepe Bunbcona.
O6cy>knath poOIeMbl BIUSHUS PaJHOAKTHBHBIX H3ITyYCHUH Ha
JKUBBIC OPTaHU3MBI.

- UCTOJIb30BaTh MOJIYYCHHbIE 3HAHUS B IOBCETHEBHOM KU3HU NpU
oOpallieHuH ¢ mpUOOpaMH U TEXHUIECKUMH YCTPOUCTBAMU
(CUETYMK MOHM3UPYIOLIMX YaCTHIl, JO3UMETP), ISl COXpAHEHHUS
3I0POBbS M COOMIOICHHUS HOPM 9KOJIOTHUYECKOTO TOBEICHHS B
OKpY>Karolllen cpefie;

- COOTHOCHTB YHEPTHIO CBS3HM aTOMHBIX sifiep C JIe(heKTOM MacCCHhl;

1,256
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U3Iy4YeHHE. SlaepHble peakiuu.
Ucrounukn saeprun ComHIa o
3Be37l.  SlmepHas  BHepreTUka.

Oxronozuueckue npobemvl
pabomvi amoMHbIX
anekmpocmanyuti.  J1o3umMeTpusi.
Brusanue PAoUOaKMUBHbIX

UBTYHEHUL HA HCUBbIE OP2AHUSMYL.
Memoow uccnedosanus uacmuy.
Jlabopamopnuie pabomol
6.M3mepeHne ecTeCTBEHHOTO
paguamoHHoro GoHa
JIO3UMETPOM.
7.M3yuenue neneHus aapa aroma
ypaHa 1o ¢otorpaduu TPEKOB.
8.01enHKa meproaa moaypacmanga
HaXOJSIINXCS B BO3YXE
MPOJYKTOB pacraja ra3a pajaoHa.
9./3yueHue TPEKOB 3apsHKEHHBIX
YacTHI [0 TOTOBBIM

- IPUBOJUTH IPUMEPHI BIUSAHUS PaIMOAKTUBHBIX U3TyUYECHUH Ha
’KMBBIE OPraHU3MbI; TOHMMATh IPHHIIHIT IHCTBHUS JO3UMETpa 1
pa3nuyaTh yCIOBHUS €ro HCIIOIb30BaHNS;

- TIOHMMAaTh DKOJOTUYECKHE TMPOoOJeMbl, BO3HHMKAIOUINE MPU
HCTONBb30BAaHUHM ATOMHBIX JJEKTPOCTAHIMHA, M IyTH PELICHHUS
3THX TpoOJIeM, TEPCHEKTUBH HCIIOIB30BAHUS YIIPABIISIEMOTO
TEPMOSIIEPHOTO CUHTE3A.

Hcnonb3oBaTh MyNbTHAATYMK U3 KOMIUIEKTa OOOpYAOBaHHUS
unpoBoit maboparopuu neHTpa « Touku poctar.

5 Ctpoenue u
IBOJIIOLHS
Bcenennoit

tdororpadusm.
I'eouentpuyeckas u Habmromate cnaiinel wiu ¢otorpaduu Oompmmx twraHeT (mectp u3 | 1,2,3,4
reJIMOLEHTPHYECKAs CHCTEMBI KOTOPBIX HMEIOT HeOECHBIX 00BEKTOB; HA3BIBATH IPYIIIIBI OOBEKTOB,

mupa. Dusnueckas  npupoaa

HEOECHBIX Tell CoiHeuHnon
CHUCTEMBI. IIpoucxoxaenue
CoaHeyHon CHUCTEMEL.

®usznueckas npupoaa ConHuma u
3Be3n. Ctpoenue BceneHnHoit.
Oposrorus Beenennoit. I'nnoresa
Bonbwioro B3peiBa.

BxoIuX B COTHEUHYIO CUCTEMY;;

MPUBOANUTH TPUMEpPHl H3MCHEHHS BHIA 3BE3IHOTO Heba B TEUCHHE
cyrok. CpaBHHBaTh IUIAHETHI 3EMHOW TPYIIIBI; IUIAHETHI-TUTAHTEI,
aHamu3upoBath (¢ororpaguu WM ciHadnpl  maHeT. ONMUCHIBATH
(dhotorpaduu maneix Ten ComHeunol cucteMbl. OOBICHATh PUINIECKUE
mporecchl, mpoucxondmue B Heapax ConHIA W 3Be3N;  HA3bIBAaTh
pu4arHEI 00pa3oBaHus maTeH Ha CoIHIIE; aHATU3UPOBaTh (oTorpadun
COJTHEYHOH KOpPOHBI M 00pa3oBaHWii B Hel. ONMUCHIBATE TPH MOJCTH
HecTanoHapHoi BcenenHoil, npemioxeHaple @puaManom; 0ObICHATS,
B YeM IPOSBILIETCS HECTAI[HOHAPHOCTh BCeNeHHOM; 3anuchBaTh 3aKOH
Xab6ma

- YKa3bIBaTh OOIIHE CBOMCTBA U OTIIMYHS TUIAHET 36MHOU TPYIITIBI
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H IUTaHET- TUTAaHTOB; MaNbIX Tel COTHEYHOM CHCTEMBI H
OOJBINKX IJIAHET; MOJB30BATHLCS KAPTOH 3BE3THOTO Heba mpH
HaOJIIONEHUIX 3BE3IHOIO HeOA;

- pa3aMYaTh OCHOBHBIC XapaKTEPUCTUKH 3Be3] (pa3mep, 1IBET,
TeMIIepaTypa) COOTHOCHUTb I[BET 3BE3/IbI C €€ TeMIIepaTypoi;

- pa3nuyaTh MIOTE3bl O MPOUCX0KACHUH COTHEUHOH CHCTEMBI.

Hrorosoe noBropeHue

10

HUroro

102

PACCMOTPEHO

METOIHYECKHM
oObeIMHHEHHEM YUHTeNeH
MaTeMaTHKH QH3NKH H

HH MATHKH
bopyamy

A.C.CenuBanosa
[Iporokoa Nel or 29.08. 2023r

COI'JTACOBAHO

3amecTuTeNb AMPEKTOpa 110
YBP >

B.H.Cononeil
[Iporokon Nelor 29.08.2023 r
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