AHHOTaIUsA K padoyeii mporpamme

yueOHOro npeamera «®usnkay, 7-9 kiaaccol

PaGouas mporpamma yueGHOoro mnpenMera «®Pusukay —00s3aTEIBHOM
npeaMeTHod obnactu  «EcTecTBeHHO-HAy4HBIE TIPEAMETHI» pa3zpaboTaHa B
cootrBeTcTBUM ¢ TyHKTOM 32.1 ®T'OC OOO u peanuzyercs B 2024—2025 yu.r. B 7—
9 knaccax.

PaGouas nmporpamma pa3paboTaHa yuyuTeaeM B COOTBETCTBHH C MOJIOXKEHUEM
0 pabouux mporpaMMax U OIpeaeseT OpraHu3alui 00pa3oBaTEIbHOU
JEATEeIbHOCTH YYUTEIIEM B IIKOJIE [0 JAHHOMY y4eOHOMY MpEeaMETY.

PaGouas mporpamma yueOHoro mpeamera spisercs dactbio OOIT OOO,
OIPEAEIAIOLIEH:

- COJIEpKaHUE;

- IUIaHMpYEMble  pe3yJibTaTbl  (JIMYHOCTHBIE,  METalpeIMEeTHble U
peIMETHBIC);

- TEeMaTHUYECKOE IIAHUPOBAHUE C YUETOM pabouelt mporpaMMbl BOCIIUTAHUS U
BO3MOKHOCTBIO Hcnonb3oBanusg JOP/IIOP.

[Ipn peanuzanuu MPOTpaMMbl HCIOJIB3YETCS CIEIYIONIEE MaTepUalibHO-
TEXHUYECKOE 00ecreYeHHe:

- 1udpoBas mabopaTopusi s IMIKOIRHUKOB llentpa o0OpazoBaHUs
€CTECTBEHHO-HAY4YHOU HamnpaBieHHOCTH «Touka poctay;

- HoyTOyku IleHTpa 00pa3oBaHMsI €CTECTBEHHO-HAYYHOM HaNpaBIE€HHOCTHU
«Touxku pocray;

- UHTEepakTWBHas mnaHenb lleHTpa  00pa3oBaHMs €CTECTBEHHO-HAYYHOMU
HaIpaBJIeHHOCTH « TOUKH pocTay.



MUHUCTEPCTBO MNPOCBEIEHUA POCCUNCKON ®EJEPALIUA
Munucrepcrso oopaszoBanus SpociaBckoii 001acTH
YnpasJjienue o0pa3zoBanusi AAMUHUCTPAUMN YTranuckoro MP

MOY COILI Ne5S uM. 63-10 YriIMuCKOro nexoTHoOro moJjkKa

PaccmoTtpeHa Ha negaroru4eckom COBETe VYTBepxkaaro:

MOY COLI Ne5 uMm. 63-ro Yriamdckoro Hupextop MOY COLL Ne5 um. 63-ro
II€XOTHOI'O II0JIKa YIriaudckoro NeXOoTHOI'O II0JIKa
[Tporokon Ne 1 ot 29.08.2024 [Taraunpiaa H.JL.

[Tpuka3 Ne77/01-09 ot 30.08.2024

PABOYASI [IPOTPAMMA
(ID 1086465)

yueOHoro npeamera «®@usuka. bazoBbiii ypoBeHb»

TS oOyvarommxcs /-9 Kiaccos

Yranu, 2024



COJAEPXKXAHME OBYUYEHUA
7 KIIACC

Pa3znesn 1. ®u3uka u e€ posib B MO3HAHUM OKPY KAaIOLIEero Mupa.

®usuka — Hayka o npupoze. fABnenHus npuponabl. OuU3NUECKUE SBICHUSA:
MEXaHUYECKHUE, TEIIOBBIE, JIIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznueckre BeanuuHbl. W3mepenue ¢usznueckux BenuuuH. Dusznyueckue
npu6Oopsl. [lorpenHocts u3mMepenuii. MexiyHapoaHasi CUCTeMa €IUHMUII.

Kak ¢u3uka u Jpyrue ecCTECTBEHHbIE HAyKd HW3Yy4alOT MPUPOLY.
EcTecTBEHHO-HAYUYHBIM METOJl IMO3HAHMS: HAOJIOJICHHE, MOCTaHOBKA HAyYHOTO
BOIIPOCA, BBIIBI)KEHHE THUIMOTE3, SKCIIEPUMEHT IO MIPOBEPKE TUIOTE3, 0ObSICHEHUE
HaOmogaemoro siieHus. Onucanue GU3NIeCKuX SIBICHHUIA C TIOMOIIBIO MOJIETICH.

Jlemoncmpayuu.

1. MexaHW4YeCcKUe, TEIUIOBbIE, DIECKTPUUYECKHWE, MAarHuTHbIC, CBETOBBIC

SIBJICHUSL.
2. ®Ousnveckue MpUOOPHI M MPOLEeIypa MPSIMBIX U3MEPEHUN aHAJIIOTOBBIM H
U (ppoBBIM IPUOOPOM.
Jlabopamopnwie padbomosl u onvimot.
1. OmpejeneHne EHbI AeEHUS MIKATBl U3MEPUTEIBHOTO MPUOOpa.
2. H3MepeHue pacCTOSHUM.
3. H3mepenue o0bEMa KUAKOCTH U TBEPJOTO TeA.
4. OnpeneneHue pa3MepPOB MalbIX TEN.
5. W3mepeHue TemmepaTypbl IPU HNOMOIIHM KUAKOCTHOIO TEPMOMETpPA H
JaT4YUKA TEMIIEPATYPHI.

6. IIpoBeneHue mccnenoBaHus MO NPOBEPKE TMIOTE3BI: JAJbHOCTH IOJIETA
HIapuKa, MyIeHHOT0 TOPU30HTAIBHO, TeM OoJibllle, YeM OO0JIbIlle BHICOTA
ITyCKa.

Paspneu 2. IlepBoHayajibHbIe CBEACHHS O CTPOCHHMH BellleCTBA.

CrpoeHne BemiecTBa: aTrOMbl M MOJIEKYJIB, WX pa3Mmepsl. OIbITHI,
JIOKa3bIBAOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIB>kenue dacTul BemiecTBa. CBS3b CKOPOCTH JIBUXKEHHUSI YaCTHI[ C
Temreparypoil. bpoyHoBckoe nBwxkenue, auddysus. B3aumonelictBue yacTuil
BEIIIECTBA: MIPUTSHKEHUE U OTTAJIKUBAHHUE.

ArperaTHbl€ COCTOSIHUSI BEIIECTBA: CTPOCHUE Ia30B, JKUJIKOCTENM M TBEPIBIX
(kpucTammyecknx) Tel. B3auMocBsi3b MEXKIy CBOWCTBAMU BEHIECTB B Pa3HbBIX
arperaTHhIX COCTOSIHUSIX M MX aTOMHO-MOJIEKYJISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUN BOJIBI.

Jemoncmpauuu.

1. HabmroneHue OpOyHOBCKOTO ABHKEHUSI.



2. Habmonenue nuddysumn.
3. HaOmonenue — siBmeHui,  OOBACHAIOIIMXCA  NPUTSHKEHUEM  WIH
OTTAJIKNBAaHUEM YaCTHUIL BEIIECTBA.

Jlabopamopnwie padbomosl u onvimot.

1. OneHka JuMaMeTpa aTroMa METOAOM psioB  (C  UCIHOJIb30BaHUEM

dotorpaduii).
2. OnbIThI IO HAOMIOACHUIO TEMIOBOIO PACIIMPEHUS Ta30B.
3. OmnbIThI 1O 0OHAPYKEHUIO ACUCTBUS CHUIT MOJIEKYJISIPHOTO MIPUTSAKEHUSI.
Pa3nen 3. /IBu:keHHe U B3aUMO/IeliCTBHE TeJl.
MexaHnueckoe JBHKEHUME. PaBHOMEpHOE M HEPABHOMEPHOE JIBHXKCHUE.
Cxopoctb. CpenHsisi CKOpOCTh P HEPABHOMEPHOM IBHWKEHMHM. Pacuér mytu u
BPEMEHU JBUKEHUS.
SIBneHue uHepuMH. 3aKOH WHEpUUU. B3anmopneicTBHe Ten Kak NpUYMHA
U3MEHEHHSI CKOPOCTH JBHXEHHs Tell. Macca Kak Mepa HMHEPTHOCTH Telna.
[ImotHOCTE BemiecTBa. CBS3b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B E€AUHULIE
0o0BEMa BelecTna.
Cuna Kak xapakTepuCTHKa B3auMozeucTBHs Tenl. Cuiia ynpyrocTd M 3aKOH
I'yka. I3mepeHune cuibl ¢ MOMOIIBIO AUHAMOMETpPA. SIBIEHUE TATOTEHUS U CHJIA
TskecTd. CHila TSDKECTH Ha Ipyrux miuaHerax. Bec tena. Heecomocts. CnoxxeHue
CHUJI, HaPaBJIEHHBIX MO OJHOW mpsiMoi. PaBHonelcTBytomas cui. Cuia TpeHUs.
TpeHne CKOJIbKEHUS U TPEHUE MOKOS. TpeHKe B MPUPOJIE U TEXHUKE.
Jemoncmpayuu.
1. Halnrogenme MexaHHMYECKOTO JIBHXKEHHUS TeTa.
2. N3mepeHune CKOpOCTH NPSAMOJIMHENHOTO JIBUKECHUS.
3. HaOnroneHue siBI€HUS UHEPLIUH.
4. HaGmroneHue u3MeHEHUs CKOPOCTH MPU B3aUMOJICUCTBUU TEJL.
5. CpaBHEHHE MacC MO B3aUMOJICUCTBUIO TEIL
6. CnoxkeHue CuJj, HalpaBJIECHHbBIX MO OJJHON MPSIMOM.
Jlabopamopnwie padbomosl u onvimol.
1. OmnpezeneHne CKOPOCTH PAaBHOMEPHOTO JIBMXKEHMS! (IIapUKa B KUIAKOCTH,
MOJIEIU AJIEKTPUUECKOTO aBTOMOOWIISI M TaK Jajiee).

2. OmnpeneneHue CpeAHEN CKOPOCTH CKOJBXEHHS OpycKa WM IIapuKa IOo
HAaKJIOHHOU IIOCKOCTH.
OrnpenenenHre MIOTHOCTU TBEPIOTO TENA.

4. OnBITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCThH pacTsDKeHHs (nedopmarun)
NPY>KUHBI OT MPUII0KEHHON CHUIIBI.

5. OnsbIThl, AEMOHCTPUPYIOLINE 3aBUCUMOCTh CHJIbI TPEHUSI CKOIBXKEHHS OT
BECA TEJIA U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Paznen 4. JlaBjieHne TBEPABIX TeJl, JKMAKOCTE U ra3oB.



Hasnenne. CriocoObl yMEHBIICHUS U YBEJIHUeHUs naBieHus. [laBieHue rasa.
3aBUCUMOCTh JaBJieHUsl raza oT o0bEma, Temneparypsl. llepenaua paBieHus
TBEPABIMU TEJNaMHU, XUAKOCTIMH W razamu. 3akoH [lackans. IIHeBmaTnueckue
MaIIHbl. 3aBUCUMOCTh JaBJIEHUS JKUJKOCTU OT TiyOuHbl. ['mapocratudeckuit
napajokc. Coobuaroniecs: cocynpl. ['napaBiyeckue MeXaHu3Mbl.

Atmocdepa 3emnn u atmMocepHoe naBieHue. [IpuumHbBI CyliecTBOBaHUS
Bo3aymHON oOonouku 3emin. OnweiT Toppudennu. M3mepenue armocdepHOro
JaBJICHUs. 3aBUCUMOCTb aTMOC(EPHOTrO JABJIEHUS OT BBICOTHI HaJl YPOBHEM MOPAI.
[Tpubops! nmst n3mMepeHus arMochepHOTo J1aBJICHUS.

JlelicTBUE KUIAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TEJIO. BhITankuBaromas

(apxumenoBa) cwia. 3akoH Apxumena. [naanue ten. Bo3ayxomnnaBanue.
Hemoncmpauuu.
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3aBUCUMOCTH JAABJICHUS ra3a OT TeMIEPATypPHI.

[Tepenaua naBiieHUs )KUAKOCTHIO U TA30M.

Coobmaromuecst Cocyabl.

I'mppaBnuueckuii mpecc.

[IposiBnenue aectBust atMOChHEPHOTO JaBICHUS.

3aBUCUMOCTh BBITAJIKUBAIOUIEH CHJIIBI OT 00BbEMa MOrpyKEHHOM YacTu
T€Ja U MJIOTHOCTH KUJIKOCTH.

PaBeHCTBO BhITATKUBAKOLIEH CUIIBI BECY BBITECHEHHOM KUIKOCTH.
YcioBue miaBaHus TEN: IUIABAHUE WIIHA MOTPYKEHUE TEI B 3aBUCUMOCTH
OT COOTHONIEHHUS TIJIOTHOCTEN Teja U KUIKOCTH.

Jlabopamopnwie padbomost u onvimet.

1.

HccnenoBanune 3aBUCMMOCTH Beca Tela B BOJIE OT 00bEMa MOTPYKEHHON B
YKUAJIKOCTh YaCTH TeJa.

OnpeneneHve  BBITAJKUBAIOIIEW  CHJIbI, JCHUCTBYIOIIEH Ha  TeEJo,
NOTPYXEHHOE B JKUJKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CUJIbI, IEMCTBYIOIIEH Ha TEJIO
B JKMJKOCTH, OT MacChl TeJa.

OnbIThl, JEMOHCTPUPYIOLIWE 3aBUCHMOCTb BBITAJIKUBAIOIIEH  CHIIBI,
JIEUCTBYIOIIEH HA TEJNO B KUAKOCTH, OT OOBEMA MOTPYKEHHOW B
YKUAJIKOCTh YAaCTH TE€JIa U OT INIOTHOCTH KUIKOCTH.

KonctpynpoBanue apeomerpa WIM KOHCTPYMPOBAaHHE JIOAKA U
ONpEeACIICHUE €€ TPY30MOABEMHOCTH.

Pa3zpnen S. PaGoTra 1 MOIIHOCTB. JHEpPrusi.
Mexanunueckas paboTta. MoOIIIHOCTb.
[IpocThie MexaHM3MBI: pblUar, OJOK, HAKJIOHHAs IUIOCKOCTh. IIpaBuio

paBHOBecusi pbryara. [IpumMeHeHue TmpaBuja paBHOBECUS phluyara K OJIOKY.



«3o0notoe mpaBwio» MexaHuku. KIIJ mnpocteix wMexanusmoB. IIpoctbie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexanuueckas »dHeprus. KuHeTrnueckas W TOTEHUUAIbHAsT JHEPTHUS.
[IpeBpaiienre 0AHOrO BUIa MEXAHUYECKOW SHEPTUH B IPYroi. 3aKOH COXPAaHEHUs
SHEPrUU B MEXaHHKE.

Jemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnwie padbomost u onvimet.

1. Ompenenenne pabOThl CUIBI TPEHUS TIPU PAaBHOMEPHOM JBMIKEHUU TeJa

110 TOPU3OHTAIBHOM MOBEPXHOCTH.
2. HccnenoBaHue yciaoBUM paBHOBECHS pblUara.
3. H3mepenue KII/] HaKTOHHOM TITIOCKOCTH.

4. M3ydeHue 3aKOHA COXPAHEHHSI MEXaHUYECKOW SHEPTUN.
8 KUIIACC

Pa3znen 6. TeruioBbie siBJICHUS.

OCHOBHBIE TIOJOKEHHUSI MOJIEKYJISIPHO--KUHETUYECKON TEOPUU CTPOCHHS
BellecTBa. Macca M pa3mepbl aTOMOB M MOJEKyJd. ONbIThI, MOATBEPKIAIOLIUE
OCHOBHBIE TTOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOIN TEOPUH.

Mogenu TBEPAOro, >XKHAKOTO W Ta3000pa3HOTO COCTOSHUM BEIECTBA.
Kpucrammueckue u amopdubie Tena. OObsICHEHUE CBONCTB Ta30B, JKUJKOCTEH U
TBEPIIBIX TEJI HA OCHOBE IIOJIOKEHUN MOJEKYJISIPHO--KUHETUYECKON TEOPUH.
CmaunBaHMe U KaWJUISIPHBIE siBJICHUS. TermioBoe pacliupeHue U cokaThe.

Temnepatypa. CBs3b TeMIEpaTypbl CO CKOPOCTBHIO TEIJIOBOTO JABHKECHUSA
yacTull. BuyTpeHnsisi sHeprus. CnocoObl HM3MEHEHHsS BHYTPEHHEH DSHEpruu:
Teronepeaaya u COBEpIIEHUE paboTHI. Bunsr TeIIonepeayu:
TEIUIONPOBOHOCTh, KOHBEKIIHUSI, U3TyUEHHUE.

KonuyectBo TemnoTel. YaenbHas TEMIOEMKOCTh BelIECTBA. TemiooOMeH u
TEIJIOBOE paBHOBecHE. YpaBHEHHME TeIIoBoro Oamanca. IlmaBnenue u
OTBEPAECBAHUE KPUCTAUIMYECKUX BEUIECTB. YJEeJbHas TEIUIOTa IIABJICHUSI.
[TapoobOpazoBanue u koHaeHcauus. Mcnapenue. Kunenue. YaenpHas Ttemiora
napooOpa3oBaHusi. 3aBUCUMOCTb TEMIIEpaTypbl KHUIIEHHUS OT arMoc(hepHOro
JABJICHUSL.

BrnaxnocTh Bo3ayXa.

DHeprus TOIUIMBA. Y eNbHAs TEIIOTa CTOPaHMUSL.

[Ipunuuner pabotel TermnoBbix aurarened KIIJ[ temsmoBoro asurarens.
TennoBble IBUTATENN U 3AIIUTA OKPYKAIOLIECH CPEIbI.

3aKOH COXpaHEHUS U MPEBPAILCHUS SHEPTUH B TEIIOBBIX MPOIECCaX.

Jemoncmpayuu.

1. HaGmronenue OpoyHOBCKOTO ABHKECHHUSI.
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10.
11.
12.
13.

Hab6monenue nuddyszun.

Habmronenue siBiieHUi cMauyuBaHUs U KAWJUISIPHBIX SIBIICHUI.
Habmronenue TenaoBoro paciumpeHus Ted.

N3Menenue naBieHHs Ta3a MpyU M3MEHEHUH 00bEMa W HArpeBaHUU WU
OXJIAXKICHUU.

[IpaBuia u3mMepeHus TeMIIEPaATYpPHI.

Bunsl renonepenayn.

OxnaxaeHue Mpu COBEPIIEHUN PaOOTHI.

HarpeBanue npu coBepIiiieHur padOTHl BHEIITHUMHU CHJIAMH.
CpaBHEHHE TEIUIOEMKOCTEN Pa3JIMYHBIX BELIECTB.
Habmronenue kuneHusl.

Habmroieane mocTosHCTBa TeMIIepaTyphl IIPH TIJIaBJICHUH.
Mopenu TeIUIOBBIX JIBUTATEIICH.

Jlabopamopnwie padbomosl u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMnBITHI 110 OOHAPYKEHUIO IEUCTBUS CUII MOJIEKYJIIPHOTO IPUTSHKEHHUSL.
OnbITHI IO BRIPAIIMBAHUIO KPUCTAIUIOB TOBAPEHHOM COJIM WIIM caxapa.
OnbITel O HAOJIIONCHUIO TEIJIOBOTO PACIIMPEHHUs Ta30B, KUAKOCTEH U
TBEPABIX TEIL.

Omnpezenenue qaBiaeHUs BO3yXa B OaJJIOHE IINPHUIIA.

OnbITEl, EMOHCTPUPYIOIIUE 3aBUCUMOCTh [JABJIEHUS BO3AYyXa OT €ro
00bEMa 1 HarpeBaHUs WIH OXJIAXKICHUS.

[IpoBepka rumnoTe3sl JMHEHHON 3aBUCUMOCTH JJTMHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPUUYECKOI TpyOKe OT TeMIepaTypsbl.

HabGmionenne wu3MeHeHUsT BHYTPEHHEH OSHEpruu Tejla B pe3yibrare
TeIUIonepeaay ¥ paboThl BHEITHUX CHIL.

HccnenoBanue sBIEHHUS TEIJIOOOMEHAa MpPH CMEIIMBAHUM XOJIOJHOW U
ropsiueu BOJIBI.

Onpenenenne  KOJIWYECTBA  TEIUIOTHI, IOJYYEHHOTO BOAOW  IpHU
TEMJI000MEHE C HArPEThIM METAIIMYECKUM LHUIHUHAPOM.

Onpenenenre yaenbHON TEMIOEMKOCTH BEIIECTBA.

Hccnenosanue nmpouecca uCrapeHusl.

Onpezenenre OTHOCUTEIBHOM BIAXKHOCTH BO3yXa.

Onpenenenre yaenbHON TENMIOTHI IJIABJICHUS JIBJA.

Paznen 7. DjaekTpuyeckne 1 MATHUTHBIE SIBJICHUS.

OnekTpuzauus Tenl. J[Ba poaa 3JeKTpUYECKUX 3apsiaoB. BzaummopeiicTBhe
3apspkeHHbIX  Ted. 3akoH KynoHa (3aBUCMMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apsHDKEHHBIX TEJT OT BEJTMYUHBI 3apSJI0B U PACCTOSHUS MEXIY TEJIaMM ).

Onektpuyeckoe mnose. Hanpsok€HHOCTH anekTpudeckoro mnosts. [lpunnmmn
CYyHEepHO3UIINH JICKTPUUECKUX TT0JIeH (Ha KaUeCTBEHHOM YPOBHE).



Hocurenu snekTpudeckux 3apsiioB. DJIEMEHTAPHBIA 3JIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpOoBOIHMKM W JOUINEKTPUKU. 3aKOH  COXPAaHECHUS
ANEKTPUYECKOTO 3apsia.

DJIEKTPUYECKU TOK. YCIOBHUSl CYIIECTBOBAHHUS JJIEKTPUUYECKOTO TOKA.
HNcToYHMKM TMOCTOSTHHOTO TOKa. J[eMCTBHS DSJIEKTPUUECKOrO0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUI TOK B KUJIKOCTSIX U ra3ax.

Onektpudeckass uenb. Cuma Toka.  DJEKTPUYECKOE  HAIPSIKECHUE.
ConpoTuBiieHHE TPOBOJHUKA. YACIbHOE COMPOTUBJIECHUE BellecTBa. 3akoH Oma
o ydactka nend. llocnenoBarenbHoe W mapajuiebHOE  COCIMHEHHE
MIPOBOJIHUKOB.

PaGota M MONIIHOCTH »AJEKTpUUECKOro ToKa. 3akoH Jlxoymns—JleHua.
DNEeKTPUYECKUE MU U MOTPEOUTETN EKTPUIECKO sHepruu B ObITy. KopoTkoe
3aMBbIKaHHE.

[ToctositHHBbIE ~ MarHuTBL.  B3anMOAEHCTBHME  TOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe none. MarautHoe 1mosie 3eMiId U €ro 3Ha4eHUE I KU3HU Ha 3eMIle.
OnbiT  Opcrena. MarauTHoe 1oje  3JIEKTpUdYeckoro Toka. IIpumenenue
3JIEKTPOMArHUTOB B TEXHUKE. J[€CTBME MAarHUTHOTO TOJISI HA TPOBOAHUK C TOKOM.
DIIEKTPOABUTATENb MOCTOSHHOTO TOKa. M CMosib30BaHUE AIEKTPOJBUTATENICH B
TEXHUYECKUX YCTPONCTBAX U Ha TPAHCIOPTE.

OnbiTel @apanes. SBneHne 3neKTpoMarHuTHOW MHAYKIUK. [IpaBuno JleHua.
DIIEKTPOTEeHEPaTOP. CriocoOb1 ITOJIyYEHHUS ANEKTPUYECKOU DHEPIUH.
DJIEKTPOCTAHITUU HAa BO30OHOBJISIEMBIX HCTOUYHHUKAX YHEPTHUHU.

Hemoncmpayuu.

DJIeKTpU3aLMS TEJL.
JIBa poz1a 3JIEKTPUUYECKUX 3apsAI0B U B3aUMOJICUCTBUE 3APSKEHHBIX TEI.
YCTpPOUCTBO U IEUCTBUE IEKTPOCKOA.
DIIeKTpOCTaTUYECKAs] UHAYKIHS.
3aKOH COXpaHEHUS AJIEKTPUUECKUX 3apsJI0B.
[IpoBOIHUKY ¥ TUATEKTPUKH.
MopenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKN TOCTOSTHHOTO TOKA.
JIeCTBHS AAEKTPUUYECKOTO TOKA.
. DNEKTPUYECKUHN TOK B )KUJIKOCTH.
. 'a30BbIM pazpsn.
. I3mepeHne cuibl TOKa aMIepMeTPOM.
. I3mepeHne 3JIeKTpUIeCKOro HapsKeHUsI BOJIBTMETPOM.
. PeocraTt 1 marasuH COIpOTHUBIICHUMN.
. BzaumopeiicTBre NOCTOSHHBIX MArHUTOB.
. MonenrpoBaHre HEBO3MOKHOCTH PA3I€JICHUS MTOJFOCOB MAarHUTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MopaenrpoBaHue MarHUTHBIX OJIEH TOCTOSIHHBIX MarHUTOB.

OmnsIT Dpcrena.

MaruuTtHoOE€ 1oje Toka. JJIEKTPOMarHur.

JIeficTBHE MarHUTHOTO TOJI1 HA IPOBOJHUK C TOKOM.

DNEeKTpOABUTaTEINb TOCTOSIHHOTO TOKA.

HccnenoBanue sSBICHNS DIEKTPOMArHUTHON MHIYKIIMH.

OmnbiTel @apanes.

3aBUCUMOCTh HAIIPaBJIEHUS MHAYKIMOHHOIO TOKa OT YCIOBUH €ro
BO3HUKHOBEHUS.

DIIEeKTPOreHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopnwie padbomost u onvimot.

1.

o v s~ W

10.
11.

12.

13.

14.

15.

16.

OneiTbl 1O HAOMIONEHUIO BJIEKTPU3ALMM Tl MHIyKUueHd u 1pu
COIIPUKOCHOBEHUM.

Hccnenopanue nOeWCTBUSA DIIEKTPUYECKOIO TIOJSI HAa NPOBOJHUKHA U
TUBJIEKTPUKHU.

COopka u mpoBepKa pabOoThI JIEKTPUUECKOH 1IeTIH TOCTOSIHHOTO TOKA.
N3mepenne u perynupoBaHue CUIIbl TOKA.

N3mepenne u perynnpoBaHUe HAIIPSKEHHUS.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA, WAYIIETO YEPE3 PE3UCTOP, OT
CONIPOTUBIICHUS PE3UCTOPA U HANPSLKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOLIUE 3aBUCHMOCTD AIEKTPUYECKOTO
CONPOTHUBJIEHUS MPOBOAHUKA OT €ro [JHUHBI, IUIOWAAU MONEPEYHOTO
CEYECHMS U MaTepraa.

[IpoBepka mnpaBuiia CIIOXKEHHS HAINPSIKEHUW MPU  IOCIEI0BATEIBHOM
COCAMHEHNH JIBYX PE3UCTOPOB.

[IpoBepka mpaBWiia 11 CWIBl TOKa MNpPU MAPAIIEIBHOM COEIMHEHUH
PE3UCTOPOB.

Omnpenenenne padOThI JEKTPUIYECKOTO TOKA, UAYLIETO YEPE3 PESUCTOP.
OnpeneneHre MOIMHOCTH  DJIEKTPUYECKOTO TOKA, BBIACISIEMOM Ha
pe3ucrope.

HccnenoBanne 3aBUCHUMOCTH CUJIBI TOKa, MAYILIETO YE€pe3 JAMIIOYKY, OT
HaNpsKECHUS HA HEH.

Onpenenenue KIIJ[ narpeBarets.

HccnenoBanne MarHuTHOIO B3aMOJIEUCTBUS MOCTOSIHHBIX MarHUTOB.
N3yyeHne MarHMTHOrO IIOJS IOCTOSIHHBIX ~ MAarHUTOB IIpU  HX
00BEIMHEHUH U PA3AEIICHUN.

Hccnenoanune AeMCTBUS SIIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPETIKY.



17. ONBITEL, JIEMOHCTPUPYIOIIME 3aBUCHUMOCTb CHJIBI  B3aWMOJEHCTBUS
KATYIIKK C TOKOM M MarHuTa OT CHJbl TOKAa M HAIlPaBJIICHUS TOKa B
KATYIILKE.

18. MI3yueHue AeCTBUS MarHUTHOTO MOJIS1 HA IIPOBOJHUK C TOKOM.

19. KoHCcTpyHpoBaHue U nu3ydeHue padoThbl 3JIEKTPOIBUTATEIS.

20. M3mepenne KIIJI amekTpoaBUraTeIbHOW YCTaHOBKHU.

21. OnBITBL O MCCIECAOBAHUIO SIBJICHUS DJIEKTPOMAarHUTHOM WHAYKIUU:
VCCIICJOBAHUE W3MEHEHHUM 3HAYEHUSA W HaIPaBJICHWS WHIYKIMOHHOI'O

TOKA.
9 KIIACC

Pa3znen 8. MexaHu4eckue siBJICHUS.

Mexannueckoe JBHKeHHE. MarepuanbHas Touka. Cucrema OTCYETA.
OTHOCUTENIBHOCTh MEXaHUYECKOIO0 JBHKEHHS. PaBHOMEpHOE NpSMOJIMHEHHOE
nBrkeHue. HepaBHoMepHOe npsMonuHeiiHoe nBrkeHne. CpenHsss 1 MIHOBEHHas
CKOpOCTB T€Jla IPU HEPABHOMEPHOM JIBH)KCHUH.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiinHeWHOe aBmxkeHue. (CBoOoaHOE
najgenue. OnbiTel ["anuies.

PaBHOMepHOE ABMKEeHHE MO OKpyXHOCTH. llepuon u yvactora obOparieHus.
JIuneriHasg v yrioBast CKOPOCTU. LIeHTpoCcTpeEMUTEIIBHOE YCKOPEHHUE.

[Tepsb1ii 3akoH HeroroHa. Bropon 3axkoH HerotoHa. Tperuii 3akoH HeroToHa.
[IpuHUKD Cynepno3uuyu CUil.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHuUsI: cujia TPEHUS CKOIbXKEHUS, CUIIa
TPEHUS MTOKOSI, APYTUE BUJIBI TPEHHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOrO TATOTEHHUA. Y CKOpEeHHE CBOOOAHOTO
najgeHus. J[Buxenue mnaneT Bokpyr Connua. IlepBas kocMuueckasi CKOPOCTb.
HesecomocTs 1 neperpysku.

PaBHOBecue matepuanibHOM TOukH. AOCOMIOTHO TBEpPAOe Teno. PaBHOBecue
TBEPJIOTO TEJIa C 3aKPEIJIEHHON OCBIO BpalieHuss. MoOMeHT cuiibl. LIeHTp TsxkecTH.

Nmnynbc tena. 3menenue nmnylibea. UMnynbe cuiibl. 3aKOH COXpaHEHUS
UMITyJibca. PeakTuBHOE IBUKEHNE.

Mexanuyeckass paboTa W MOILIHOCTb. PaboTa Ccuil TSXKECTH, YNPYTrOCTH,
TpeHusi. CBsA3b sHepruu u padothl. [loTeHnanpHas 3Heprus Teina, MOJHSATOTO HaJl
ITOBEPXHOCTHIO 3eMiH. [loTeHIInanbpHas sHeprus cxaTou npyxunsl. Kunetnueckas
sHeprus. Teopema O KMHETHYECKOW JSHEPrHMU. 3aKOH COXPAHEHHUS MEXaHWYECKOU
SHEPIuM.

Hemoncmpauuu.

1. HaOnroneHue MeXaHMUECKOro JBHKEHHUS T€Ja OTHOCUTENIBHO Pa3HbIX Tell

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

CpaBHeHue TyTed M TPACKTOPUM IBHKEHHUS OJIHOTO W TOTO K€ Tena
OTHOCHUTEIBHO PA3HBIX TEJI OTCYETA.

N3mepenne ckOpOCTH U YCKOPEHHS TPSIMOJIMHENHOTO JIBUKEHUSL.
Hccnenoanne npu3HakoB paBHOYCKOPEHHOTO IBUKEHUS.

HaGmronenue ABM>KEHUS Tesa MO OKPY>KHOCTH.

Habntonenue MexaHM4eCKuX SIBICHUM, MPOUCXOASAIINX B CUCTEME OTCUETA
«Temexka» mnpu €€ PpaBHOMEPHOM M  YCKOPEHHOM  JIBUKCHUU
OTHOCUTETFHO KaOnHeTa QU3HKH.

3aBUCUMOCTh YCKOpPEHHs Tela OT MAaccChl Tella U JIEUCTBYIOIIEH Ha HEro
CHJIBL.

HaGntonenue paBeHCTBa CUIT TPU B3aMMOJIEUCTBUU TEJL.

N3meHnenue Beca Teia pu yCKOPEHHOM JBHKCHUHU.

[Iepenaua nmmnyJibca mpy B3aMMOAEHCTBUHN TEIL.

[IpeoOpa3zoBanus SHEPTUU NPU B3aUMOJICUCTBUM TEIL.

CoxpaHeHne UMIyJIbCa IPU HEYNIPYTOM B3aUMOJECHCTBUM.

CoxpaHeHne UMITyJIbCca ITPH a0COIIOTHO YIPYTOM B3aMMOCHCTBUH.
Habntonenue peakTHBHOTO JBUKEHUS.

CoxpaHeHre MEXaHUYECKOW SHEPTUU TPU CBOOOTHOM Ia/IEHUH.
CoxpaHeHrne MEXaHUYECKOW SHEPTUU MPU JIBH>)KECHUU TeJla MO ACHCTBUEM
PY>KUHBIL.

Jlabopamopnwie padbomosl u onvimol.

1.

KoncTpynpoBanne TpakTa Mg pa3roHa M JAJIbHEUIIETO PABHOMEPHOIO
JBH>KCHUS IIAPUKA WA TEJIEKKH.

Onpenenenrue cpeaHell CKOPOCTH CKOJIBKEHHUS OpyCKa WIIM JBHXKCHHS
IapyKa 1o HaKJIOHHOM MJIOCKOCTH.

Ornpenenenre YCKOpPEHHUs Tella MPU PABHOYCKOPEHHOM JIBHXKCHHUHU 10
HAKJIOHHOU TTIOCKOCTH.

Uccnenoanue 3aBUCMMOCTH MYTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBH>KCHUU 0€3 Ha4YallbHOW CKOPOCTH.

[IpoBepka THUMOTE3bl: €CIM TPU PABHOYCKOPEHHOM JABUXKEHUHU 0e€3
HayaJbHOM CKOPOCTU IYTH OTHOCATCA KakK psifi HEYETHBIX YHCEIN, TO
COOTBETCTBYIOIIUE TPOMEKYTKHA BPEMEHU OJIMHAKOBBI.

UccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBXKEHHUSI OT CHJIBI
HOPMAaJIbHOTO JJABJICHHUSI.

Omnpenenenue kodhPUITMEHTA TPEHUS CKOJIBKEHUS.

Onpenenenne KECTKOCTH NPYKUHBL.

Onpenenenve padOThl CUJIBI TPEHUSI MPU PABHOMEPHOM JIBHXKCHUHU Teja
10 TOPU3OHTAIBHON MMOBEPXHOCTH.



10. OnpesienieHne  pabOThI  CHJIBI  yIPYTOCTH TPU  TMOABEME Tpy3a C
UCIIOJIb30BaHUEM HETOJIBUKHOTO U TTOJABUYKHOTO OJIOKOB.

11. MI3ydeHue 3akoHa COXPAHEHUS YSHEPTUH.

Pa3ngen 9. Mexannueckune KoJ1e0aHUA M BOJIHEI.

Koneb6arenbHoe nukenrne. OCHOBHBIE XapaKTEPUCTHKU KOJICOAHU: TIEPHO/I,
4acToTa, aMIUIUTyAa. MarteMaTu4ecKuil U NPy >XKUHHBIM MasTHUKU. [IpeBpaiienue
SHEPruu MpH KoJjaeOaTeIbHOM JABUKESHUH.

3aryxatonue — KoieOanus.  BwiHyxaeHHble — koneOaHus.  Pe3oHaHc.
Mexanunueckue BodHBL CBolicTBa MeXxaHW4Yeckux BOJH. [IpomonbHble U
MONEPEYHbIE BOJHBIL. [[MMHA BOJAHBI H CKOPOCTh €€ pacnpoCTPAHEHUS.
MexaHuueckre BOJIHBI B TBEPAOM TeEJE, CEUCMUYECKUE BOJIHBI.

3Byk. ['poMKOCTh 3ByKa W BbicOTa ToHA. OTpakeHue 3Byka. MHbpa3Byk u

yIbTPa3BYK.
Jlemoncmpayuu.
1. HaGmronenue koieOaHuil Tea Moa ACHCTBHEM CHIIBI TSOKECTH M CHIIBI
YIIPYTOCTH.
2. HaGnronenue kosiebaHuii rpy3a Ha HUTH U Ha TIPY>KUHE.
3. HaOnroneHue BBIHYKIEHHBIX KOJICOAHUN U pe3oHaHca.
4. PacmpocTpaHeHHe MPOJ0JIbHBIX U MOMEPEYHBIX BOJIH (HAa MOJIEIH ).
5. HalGmroneHne 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
6. AKyCTHYECKUU PE3OHAHC.

Jlabopamopnwie padbomosl u onvimot.
1. OmpesneneHue dYacTOThl M TepHoJa KoJeOaHWl MaTeMaTU4ecKOro
MasTHUKA.
2. OmnpeneneHue 4acTOThI M NEPHOJA KOJI€OaHUN MTPYKUHHOIO MasgTHHUKA.
3. HccnenoBanue 3aBUCUMOCTH NEpHOJia KOJIEOAHUM MOABEUIEHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.
4. HccnenoBanue 3aBUCUMOCTH MEepHOAa KOIeOaHU Py KMHHOTO MasiTHUKA
OT Macchl Ipy3a.
5. IIpoBepka HE3aBUCUMOCTH TepuoAa KoJebaHWil rpysa, MOJABEUIEHHOTO K
HUTH, OT MAcChl Ipy3a.
6. OmbBITBI, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTh Tepuoia  KojeOaHwuid
NPY>KUHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKUHBI.
7. VI3MepeHue yckopeHusi CBOOOIHOIO MajJIeHusI.
Pa3znesn 10. D1eKTPOMATrHUTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.
OJIEKTPOMArHUTHOE  TOJIE.  ODJNEKTPOMAarHuTHele  BOJIHBL — (CBoOMCTBa
ANEKTPOMArHUTHBIX BOJH. [llkana »nekTpoMarHUTHBIX BOJIH. Mcnonb3oBaHue
AJEKTPOMArHUTHBIX BOJH JJISI COTOBOM CBSI3H.



DnekTpoMaruuTHas npupojga cera. CkopocTh cBeTa. BoJHOBBIE CBOMCTBa
CBETa.

Jemoncmpayuu.

1. CBoliCTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnwie padbomosl u onvimol.

1. H3ydyeHue CBONCTB SJEKTPOMATHUTHBIX BOJIH C IMOMOIIBIO MOOHJIBLHOTO

tenedoHa.

Pa3nen 11. CBeToBbI€ fIBJICHHUS.

JlyueBas  mogmenb  cBera.  HMcrounumkm — cBera.  [IpsAmosnmHeiHOE
pacnpoctpaneHue ceta. 3atMenus ConHna u Jlynel. Otpaxenue cBera. [limockoe
3epKajo. 3aKOH OTPAXKEHHUS CBETA.

[Ipenomnenue cBera. 3akoH mnpenomieHust cBeta. [lomHoe BHYTpeHHee
OTpak€HHe cBeTa. VICrmomp30BaHME TIOJHOTO BHYTPEHHETO OTPAXKECHUS B
ONTUYECKUX CBETOBOAAX.

Jlunza. Xom myweit B numH3e. OnrTuueckas cucreMa (¢oToanmapara,
MHKpPOCKONIa M Tejleckoma. [7a3 Kak onTthudeckas cucreMa. bIM30pyKOCTh H
JalbHO30PKOCTb.

Paznoxenue Oenoro cBera B crnekTp. OmnbiTel Hbtorona. Croxenue
CIIEKTPaJIbHBIX BETOB. J(Mcniepcusi cBera.

Jlemoncmpayuu.

[IpssMonuHeEHOE paclpOCTpaHEHUE CBETA.

OtpaxxeHue cBera.

[Tonyuenue n300pa’keHUI B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

[Ipenomnenue ceera.

OnTHYECKUN CBETOBO/I.

XoJ aydel B cOOUparoIIeH JIMH3E.

XO0J ny4der B pacCEeMBAIOIIEH JINH3E.

[Tonyuenue n300pakeHUi ¢ TOMOLIBIO JINH3.

[Ipunuun geiictBus poroanmnapara, MUKpPOCKOIA U TEJIECKOMA.

10. Monens riasa.

11. PaznoxkeHue 0eoro cBetra B CHEKTP.

12. [TomydyeHue 6e10ro cBeTa MpH CI0KEHUH CBETA PA3HBIX I[BETOB.

Jlabopamopnwie padbomost u onvimet.

1. HccnenoBaHue 3aBUCMMOCTH yrja OTpPa)X€HUs CBETOBOrO Jy4da OT yrJjia
naJieHuUsl.

2. W3yueHue xapakTepuUCTHK M300pakeHUs MPEAMETA B IIJIOCKOM 3€pKaje.

3. HccnepoBaHue 3aBUCHMOCTH yIJla MPEJIOMIIEHUS CBETOBOIO JIyda OT yIJa
NaJICHUs Ha TPAHUIIE «BO3yX—CTEKIO».

L O N o UV A W



4. TlomydyeHnue n300pak€HUI ¢ TOMOIIBIO COOMPAIOIIEH JTHH3BL.
Onpenenenve GOKYCHOTO PACCTOSIHUSI M ONTUYECKOM CUJIBI COOMparonieit
JIVMH3BI.

6. OIBITHI 1O PA37I0KEHUIO OEJIOr0 CBETa B CHEKTP.

7. ONBITHI TIO BOCHPHUSTHIO I[BETA MPEAMETOB MPH WX HAOIIOACHUHM dYepes
LBETOBbIE (DUIIBTPBI.

Paznen 12. KBaHTOBBIE SIBJICHUS.

Omneitel Pezepdopna u mmaneraphas mojenb aroma. Moxens aroma bopa.
Hcnyckanue u nornomenue ceeta aroMoM. KBaHThl. JInHe4yaThIe CIIEKTPHI.

PanunoaktuBHOCTh. Anb(a-, 6eTa- U ramma-uznydeHus. CTpoeHre aTOMHOTO
anpa. HyxnonHas wMogens aromHoro sapa. HW3zortonsl. PaanoakTuBHBIE
npespauienus. [lepro monypacmnana aTOMHBIX SIEP.

AnepHbie peakiuu. 3aKOHBI COXpaHEHUs 3apsiOBOTO M MAacCOBOIO YHUCEI.
DHeprus CBsA3M aTOMHBIX saep. CBs3p Maccel M JHEpruu. Peaknum cuHTe3a u
nenenusd saep. Ucrounnku sneprun ConHua v 3BE3I.

SnepHas sHepretuka. JeWCTBUS pPaAMOAKTUBHBIX W3JIyYEHUU Ha YKUBBIC
OpPTraHU3MBI.

Jemoncmpayuu.

1. CHeKTpbl U3JIYyYEHHUS U MOTJIOLICHHUS.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. Cnektp Boaopoa.

4. Habmonenue TpekoB B kamepe Busibcona.

5. Pabora cu€Turka HOHU3UPYIOIIUX U3TYyUECHUN.

6. Perucrtpanus uziaydeHus: IPUPOJHBIX MUHEPATIOB U MPOTYKTOB.

Jlabopamopnwie pabomosl u onvimol.

1. HaGnroneHue CIIONIHBIX U IMHEHYATHIX CIIEKTPOB U3JIYUYEHUS.

2. HccnepoBaHue TpPEKOB: M3MEPEHUE SHEPrUU YACTUIBI MO TOPMO3HOMY

nyTH (110 doTorpadusim).

3. H3mepenue panoakTUBHOTO (OHA.

IToBTOPHUTEHLHO-00001IIAKO U MOYJIb.

[ToBTOpHTENHEHO--00001IIAIOIINNA MOAYJTH MTPEAHA3HAYEH I CUCTeMAaTU3alluu
u  0000IICHUS  TPEIMETHOTO  COAEpPXKAaHMS M  OMNbITa  JEATCIbHOCTH,
MPUOOPETEHHOTO MPU U3YUYECHHUH BCEro Kypca (DU3UKH, a TaKXKe NIl OATOTOBKH K
OCHOBHOMY T'OCYJapCTBEHHOMY »JK3aMeHy 10 (u3uke i oO0ydaromumxcs,
BBIOPABIIINX ATOT yUEOHBIN MpeMeT.

[Ipn n3ydyeHnn TaHHOTO MOAYJIS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JEATEeIbHOCTH, HA OCHOBE KOTOPBIX 00€CHeYrBaeTCsl JOCTHXKCHUE MPEIMETHBIX U
METanpeJMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  o0yueHus, GopMHUpyeTCs
€CTECTBEHHOHAay4YHasl TPaMOTHOCTh: OCBOCHME HAyYHBIX METOJOB HCCIEIOBAHUS



SIBJICHUM TIPUPOJBI M TEXHUKU, OBJIAJCHUE YMEHUSIMH OOBICHITH (DU3NUYECKUE
SIBJICHUSI, TPUMEHSAS TMOJIyYCHHBbIE 3HAHUSA, peEIIaThb 3aJadyd, B TOM YHCIE
KAQ4E€CTBEHHBIC U KCIIEPUMEHTAIbHBIC.

[IpyHIMNIMATBHO AEATENBHOCTHBIA XapaKTep MaHHOTO pasjesa peallu3yeTcs
3a Cc4y€T TOro, 4YTO OOy4YaroIIMecs BBIONHSIIOT 33JaHus, B KOTOPHIX UM
IpeIaraeTcs:

Ha OCHOBE TIOJYyYECHHBIX 3HAHUM pacro3HaBaTb M HAYYHO OOBSICHATH
dbusndeckue BICHUS B OKPY’KaOIIeH MPUPO/IE U TTOBCETHEBHOM KU3HH,

UCIOJIb30BaTh HAYYHBIC METOJIBI UCCIEAOBAHUS (PU3NUECKUX SBICHUI, B TOM
YUCIIE I MPOBEPKU THUIIOTE3 U MOJTYUYECHUSI TEOPETHUYECKUX BBIBOJIOB;

OOBSACHATh HAy4HbIE OCHOBBI Hanbojee BaKHBIX JOCTHKEHUN COBPEMEHHBIX
TEXHOJIOTU I, HAIIPUMEDP, TPAKTUYECKOTO UCIIOIB30BAHUS PA3IMYHBIX UCTOYHUKOB
SHEPrUM Ha OCHOBE 3aKOHA MPEBPALICHUS U COXPAHEHUS BCEX MU3BECTHBIX BUJIOB
SHEPIHUH.

IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

N3yuenue ¢pusmku Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHMs HAMPABICHO

Ha JIOCTHMIKEHHE JTMYHOCTHBIX, METAPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX

pe3yJIbTaTOB.

B pesynbprare n3ydeHus Gu3MKH Ha ypOBHE OCHOBHOT'O 00IIIero o0pa3oBaHHs

y oOydarorerocss OyayT copMUPOBAHBI CICTYIONINE JTUIHOCTHBIC PE3yJbTAaTHl B

YacTH:

e 1) mMaTPHOTHYECKOT0 BOCIIUTAHMS

e — MPOSABJIECHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKON
(bu3nYecKoil HayKH;

e — IICHHOCTHOE OTHOIICHHUE K JOCTHKEHUSIM POCCUUCKUX YUEHBIX--(DU3UKOB;

e 2) rpa:KIaHCKOI0 U JYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

e — FOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXJACHUU OOIIECTBEHHO 3HAYMMBIX
U OTUYECKUX TpoOJieM, CBSI3aHHBIX C MPAKTHUYECKUM MPUMEHEHHUEM
JTOCTHXKEHUM (PU3UKH;

e — OCO3HAaHHE BAXXHOCTU MOPAIBHO--3TUUYECKUX MPUHIHUIOB B JEATCIHHOCTH
YYEHOrO;

e 3)3CTeTHYECKOr0 BOCIIMTAHUSA:

e — BOCIPHUATHE ICTETUYCCKUX KauyeCTB (DU3MYECKON HAYKH: €€ TapMOHHUYHOTO
MOCTPOEHUSI, CTPOTOCTH, TOUHOCTHU, TaKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI0 NMO3HAHUSA:



— OCO3HaHUE IEHHOCTH (U3MYECKOM HAyKHM KaK MOIIHOTO HWHCTPYMEHTa
ITIO3HAHUSI MHPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTMH, BAXKHEMIIEN COCTABIIAIOIICH
KYJBTYPBI,

— pa3BUTHE HAy4YHOU JHOOO3HATENHHOCTH, WHTEpPECa K HCCIEI0BATEIHCKON
JEATEIIbHOCTH;

5) ¢opMupoBaHusT  KYJbBTYPbl 3A0POBbS M  3MOLUMOHAJIBHOIO
0J1aronmoJTyumsi:

— OCO3HaHHE IEHHOCTH Oe30MacHoro oOpa3a J>KM3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHPE, BaXXHOCTHU NIpaBUJl OE30MAaCHOr0 TIOBEACHUS Ha
TPAHCIIOPTE, HAa JOpOrax, C 3JIEKTPUUYECKUM M TEIUIOBBIM OOOPY/IOBaHUEM B
JIOMAIIHUX YCIOBUSIX;

— c(opMUPOBAaHHOCTh HaBbIKA pe(dieKcuH, NpU3HAHUE CBOErO IIpaBa Ha
OIMOKY M TaKOTO e MpaBa y Ipyroro 4eJaoBEKa;

6) Tpy10BOT0 BOCIIMTAHMS:

— AKTUBHOE y4YacTHE€ B PEHICHUU MPaKTUYECKUX 3aJad (B paMKax CEMbH,
o0pa30oBaTeNbHON  OpraHuM3aliui, Topoja, Kpas) TEXHOJOTUYECKON W
COIIMAJILHON HAIMPaBJICHHOCTH, TPEOYIOMHUX B TOM YHCIE M (DUINYECKUX
3HAHUU;

— MHTEPEC K MPaAKTUUECKOMY U3YUEHUIO TPOQPECCUid, CBI3AHHBIX C (PU3UKOM;

7) 3K0JIOTM4€CKOr0 BOCIIMTAHUS:

— OpHUEHTallUs Ha TMpPUMEHEHHE (PU3WYECKUX 3HAHWUU JJIA pEIIeHUs 3a1ad B
00JIaCTH OKPY’KAIOIIEeH Cpenbl, TUIAHUPOBAHMS TOCTYNKOB U OLEHKH HUX
BO3MOXKHBIX ITOCIICICTBUUN JIJIL OKPY’KAIOIIEH CPEBI;

— OCO3HaHHE TJIOO0ATBHOTO XapakTepa AKOJOTMYECKUX MPOoOJeM U MyTed ux
pelieHus;

8) amanTanum K M3MEHAIOIUMCH YCJOBUSM CONHAJIBHOH W NMPHPOIHOM
cpeabl:

— MOTPeOHOCTh BO B3aMMOJACHCTBUU TMPU BBHINOJHEHUU WCCIEIOBAaHUN U
MPOEKTOB (PU3MYECKON HANMpPaBICHHOCTH, OTKPBITOCTb OIBITY W 3HAHUSIM
JIPYTHUX;

— TIOBBIIICHWE YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 MPAKTUYECKYIO
JeATEIIbHOCTD;

— MOTPEOHOCTH B (POPMUPOBAHHUH HOBBIX 3HAHUI, B TOM YHCIIe (POPMYIUPOBATH
UJICH, TIOHATHUSI, TUTIOTE3BI O (U3HUECKUX OOBEKTaX U SIBJICHUSX;

— OCO3HaHUe 1e(PUIUTOB COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEN B 00JIaCTH
busuky;

— TUTAaHUPOBAHUE CBOETO PA3BUTHSA B TPHOOPETCHHH HOBBIX (PHU3UYECKUX
3HAHUM;



e — CTPECMIICHUC aHAJIU3HUPOBATH U BBIABIISAATH B3AMMOCBA3H ITPUPOADI, O6H_ICCTBa u

9KOHOMMKH, B TOM YHUCJIC C UCIIOJIb30BAHUCM CI)I/ISH‘IGCKI/IX 3HaHI/II71;

e — OIICHKAa CBOMX JEWCTBUM C YUYETOM BIIMSHHUS HA OKPYXAKOUIYI0 Cpexny,
BO3MOYHBIX TJI00QTBHBIX MOCIEICTBUH.

METAINPEAMETHBIE PE3YJIBTATBI

B pesynprare ocBoeHuss mporpammbl 1Mo (U3WKE Ha ypPOBHE OCHOBHOTO
oOmero odpa3zoBanus y obydarorierocsi OyayT chopMUpOBaHbI MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIOYAIOIIME T03HABATEIbHBIC YHUBEPCAIBHBIC YUCOHBIC ICHCTBUS,
KOMMYHHUKATHBHBIC ~ YHUBEpCAJIbHbIC  y4YeOHBIC  JCHCTBHUS,  PETYJIATUBHBIC
YHHUBEpCaJIbHbIC YYCOHBIC ACHCTBUS.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1elCTBUSA

Ba3oBble Jjoruueckue aeicTBUA:

BBISIBIISITh W XapaKTEPU30BaTh CYIIECTBCHHBIC NPHU3HAKH OOBEKTOB
(ssBNIEHU);

yCTaHABJIWBATh CYIIECTBCHHBIM MPHU3HAK KJIacCU(PUKAIMKU, OCHOBAHUS TSI
0000IIIeHNS U CpaBHEHUS,

BBISIBIISITh 3aKOHOMEPHOCTH Y MTPOTUBOPEUHS B pACCMAaTPUBAEMbIX (haKTax,
JAHHBIX U HAOMIOACHUAX, OTHOCSIINUXCS K (PU3NUECKUM SIBICHHSIM;
BBISIBIISITh MIPUYMHHO--CJICICTBEHHBIE CBSI3M NPU M3YyUYECHUU (PUIMUYECKUX
SIBJICHUM U TPOIIECCOB, JI€TaTh BBIBOJIBI C MCIOJIb30BAHUEM JI€TyKTUBHBIX
¥ MHIYKTUBHBIX YMO3aKIIFOUCHHM, BBIIBUTATh TUIIOTE3bl O B3aUMOCBS3SIX
(U3UYECKUX BEITMYHH;

CaMOCTOSITEJIbHO BBIOMpPATh CIIOCOO peIIeHUs Y4eOHOW (Pu3ndecKoit
3a/lauyu (CpaBHEHHE HECKOJIbKMX BAapUAHTOB pEIICHUs, BHIOOp Hambosee
MOJIXO/ISIIETO C YIETOM CaMOCTOSITENTEHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBnie ucciienoBarejbcKue JeHCTBUA.

HCIIOJIb30BaTh BOIIPOCHI KaK MCCIIE0BATEIbCKUNA HHCTPYMEHT MTO3HAHMUS,
IPOBOAMTH 110 CAMOCTOSITEIBHO COCTABIIEHHOMY IJIaHY OIIBIT, HECJIOKHBIN
buznyecKnii IKCHEPUMEHT, HEOONBIIOE UCCIEAOBaHUE (DHU3HMUECKOTO
SIBIICHUS;

OLICHMBaTh Ha TMPUMEHUMOCTh M  JOCTOBEPHOCTh HH(OpPMAIIUIO,
MOJIyYEHHYIO B XO/I€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOATETHLHO (OPMYITHPOBATH 000OIICHHS U BBIBOJBI TI0 PE3yJIbTaTaM
MPOBEAEHHOIO HAOIIOJEHUS, OIbITA, UCCIIEIOBAHUS;



MPOTHO3UPOBATh  BO3MOXKHOE  JallbHEWIee pa3BUTHE  (DUBUUICCKUX
MPOIIECCOB, a TAKKE BBIJIBUTAaTh MPEANOI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBHSIX U KOHTEKCTaX.

Pa6ora ¢ undpopmaumei:

IPUMEHSATh Pa3IMYHbIE METOJbI, NHCTPYMEHTHI U 3aIPOCHI IIPH IOUCKE U
orOope MHGOPMALMK WIH JAHHBIX C Y4YETOM MPEIIOKEHHON Yy4ueOHOM
bu3nyecko 3a1auu;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U MHTEPHPETUPOBATH MH(POPMAIUIO
pa3IMYHbIX BUAOB U (HOPM MpE/ICTABICHHUS,

CaMOCTOATENbHO BBIOMpATh ONTUMAJIBHYIO (OpPMY MPEACTABICHHUS
uHpoOpMallMl U WUIIOCTPUPOBATh peUIaeMble 3aJaud  HECJIOKHBIMU
CcXeMaMH, rarpaMMaMu, HTHOU rpaduKoi 1 UX KOMOWHAILIUSMHU.

KOMMyHI/IKaTI/IBHbIe YHuBepcajibHbIC yqeﬁnble HeﬁCTBHﬂ:

B XOJ€ OO0CYXXIeHUs Yy4eOHOro Marepuana, pe3yJIbTaToB JIa0OPATOPHBIX
paboT U IPOEKTOB 33J]aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOIl TEMBI U
BBICKAa3bIBATh WU, HALICJICHHBIC HA PEIICHHE 3a/laud U MOJJep KaHue
01arokenaTeaIbHOCTH OOIICHUS;

COMOCTAaBIIATh CBOM CYXKIEHUS C CYXACHUSMU JPYTUX Y4YaCTHUKOB
Juasnora, OOHapy>KMBaTh Pa3IMYUe U CXOACTBO MO3UIINH;

BbIpaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
yOJMYHO MPECTABIATh PE3YyJIbTaThl BBIIIOJHEHHOTO (PU3NYECKOTO OIbITa
(3KCIIEepUMEHTA, UCCIIEIOBAHUs, IPOEKTA);

MOHMMAaTh W  MCHOJIb30BaTh  MPEUMYyLIECTBA  KOMAaHAHOM U
WHIUBUIyAIbHOW pal0OThl TpPHU PEHIEHUH KOHKPETHOW (PU3NUECKOn
npoOJeMBI;

NPUHUMATh 1IeJId COBMECTHOM AESATENbHOCTH, OPraHU30BBIBAThH JIEHCTBHUS
no e€¢ [OCTH)KCHHIO: paclpelesisiTh pPOJu, OOCYXKIaTh MPOLECChl U
pe3yIbTaThl COBMECTHOM pabOThI, 000011IaTh MHEHUSI HECKOJBKUX JIFO/IEH;
BBIIIOJIHATH CBOIO YacTh paOOThI, JOCTUTAasl KAYECTBEHHOI'O PE3YyJIbTATa MO
CBOEMY HAIPABICHUIO M KOOPJAMHHUPYS CBOM JEUCTBHUS C JPYyTUMU
YJIeHaMH KOMaH/Ibl;

OLICHMBATh KAa4e€CTBO CBOETO BKJIaJa B OOIMIMN MPOAYKT MO KPUTEPUSIM,
CaMOCTOATENBHO CHOPMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHUS.

PeryisiTuBHBIC YHUBEpCAJbHbIE YUeOHbIE 1eiiCTBUA

CaMoopraHmauml:

BBISIBIISITh TIPOOJIEMBI B KM3HEHHBIX M YYEOHBIX CHUTYaIUsX, TPEOYIOIIUX
JUTsl petieHust PU3NYeCKUX 3HAHUM;



OPUEHTUPOBAThCA B  PA3JIMYHBIX IOAXOAAX HPUHATUS  PELICHUN
(MHAMBUAYAJbHOE, NPUHATHE PELIEHUS B TPYIIE, NPUHATHE PEIICHHM
rpynmoi);

CaMOCTOSITEJIEHO COCTaBJIATh QITOPUTM PeleHUs (PU3NUECKOH 3aJauu UiIn
IUTAHAa HUCCIIEJIOBAaHUS C YYETOM MMEIOLIUXCS PECYpPCOB UM COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTHUPOBATh NpeIjlaraéMble BAPUAHTHI pELICHUM;
Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a pELICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHBIN HHTE/JIEKT:

JIaBaTh aJICKBAaTHYIO OLICHKY CUTyallMy U Ipeajararh IUIaH €€ N3MEHEHMS,;
OOBSACHATh NPUYMHBI  JOCTHKEHUSI  (HEIOCTUKEHUS) PE3yJIbTaToOB
NESTENIbHOCTH, JaBaTh OLEHKY NPUOOPETEHHOMY OIBITY;

BHOCUTH KOPPEKTHUBBI B JAEATEIBHOCTH (B TOM YHCIIE B XOJ BBITOJHEHUS
(U3MYECKOr0 HMCCIAEAOBAaHMS WM IPOEKTAa) HA OCHOBE HOBBIX
00CTOSITENBCTB, M3MEHUBLIMXCS CHUTYyallMil, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKILUX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa LIEJIA U YCIOBUSAM;

CTaBUTb Ce0s Ha MECTO IPYroro 4eJ0OBEKa B XOJE€ CIIOpa WM JTUCKYCCHH
Ha HAy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHUS U JIOTHKY JIPYroro;
IpU3HABaTh CBOE MPABO Ha OIMIMOKY IPU pEIIeHUH (PU3NUECKUX 3a/1a4 WIH
B YTBEPKJICHUSIX HA HAYYHBIE TEMBI U TAKOE XK€ MPABO APYIroro.

HHPEAMETHBIE PE3YJIBTATBI

K xoHuy oOyudenus B 7 kjacce npeIMeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE
JOJHKHBI OTpakaTh C(HOPMUPOBAHHOCTH Y O0YUaAIOIIUXCSI YMEHHI:

UCIIOJIb30BaTh  MOHSATHS:  (PU3WYECKHUE W  XUMHYECKHE  SIBICHMS,
HaOJII0ZICHUE, SKCIIEPUMEHT, MOJEb, TUIIOTEe3a, €AUHHIIBI (HU3NUECKUX
BEJIMYMH, aTOM, MOJIEKYJIA, arperarHble COCTOSIHUS BelecTBa (TBEpIOE,
KUJIKOE, Ta3000pa3HOE), MEXaHMYECKOE JIBHKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, TMPSIMOJIIMHEMHOE), TpPACKTOpHUs, PaBHOACUCTBYIOIIAS
cwina,  gedopmanms  (ympyras, — IUIacTUYeCKas),  HEBECOMOCTb,
COOOIIAIOIINECS] COCY/IBI;

paznuuath sBieHus (auddy3us, TENI0BOE JBUKEHUE YACTHI] BEIECTBA,
paBHOMEPHOE  JABUKEHUE, HEPAaBHOMEPHOE  JABM)XEHHE, HWHEpIus,
B3aUMOJICHCTBUE TEJ, paBHOBECHE TBEPJBIX TEJI C 3aKPEIJIEHHON OChIO
BpallleHUs, Tepefada [AaBiICHUS TBEPABIMH TeJNaMH, XKUJIKOCTSIMU U
razamy, arMocepHOe [aBJCHHE, IUIaBaHWE TeEJ, MPEBpAIICHUA
MEXaHUYECKON SHEPrur) Mo ONUCAHUIO UX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OITBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHUE;



pacrmo3HaBaTh NPOSBJICHHE HM3YyYEHHBIX (U3MUECKHX  SBJICHUN B
OKpYXalollleM MHpE, B TOM 4Hcie (U3UYECKUE SBICHUS B NPHUPOJE:
NpUMEPB ABUKEHUS C PA3IMYHBIMU CKOPOCTSIMU B >KMBOW W HEXHBOU
MpUpOJE, ACHCTBUE CHUJIbI TPEHUS B MPUPOAEC W TEXHHUKE, BIIHSHUE
aTMoc(epHOro JaBjieHUs Ha KUBOM OpraHH3M, IUIaBaHUE PBIO, pblyark B
TEeJIe YeJIOBEKa, MPU ATOM NEPEBOJUTH MPAKTUUYECKYIO 33/lauy B yUeOHYIO,
BBIICNIATH CYLIECTBEHHBIE CBOMCTBA (MIPU3HAKHN) (U3UUECKUX SBJICHUN;
OIKCHIBATh U3yUYEHHBIE CBOICTBA TN M (PU3NUYECKUE SIBICHUS, UCIOIB3YS
¢usznueckue BeTUYMHBI (Macca, 00BEM, IUIOTHOCTH BELIECTBA, BpeMH,
yTh, CKOPOCTb, CPEAHSS CKOPOCTh, CUJIa YIPYTrOCTH, CHUJIA TAKECTH, BEC
Tena, CWia TpeHus, JaBieHue (TBEPAOro Tena, >KHUAKOCTH, TIa3a),
BBITAJIKMBAIOIIAs CHUJIa, MEXaHWYecKas padoTa, MOILHOCTb, IJIEUYO CHJIBI,
MOMEHT CHJBI, KO3(PQHUIMEHT TOJE3HOr0 JACWCTBUA MEXaHHU3MOB,
KMHETHYECKass M MOTEHIMAIbHASI SHEPrus), NPU ONHMCAHUM MPABUIBHO
TpakToBaThb  (U3MYECKUI  CMBICI  HUCHOJIb3yeMbIX  BEJIIMYUH, UX
0003HAaUEHUA W €JAUHUIIBI (PU3MUYECKUX BEIMYUH, HAXOAWTHh (POPMYIIBI,
CBS3BIBAIOUINE JAHHYIO (PU3NYECKYIO BEIMYHMHY C APYTHMMH BEJIUYHMHAMM,
CTPOUTH I'paUKN U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;
XapaKTepu30BaTh CBOMCTBA TeJ, (U3UYECKUE SIBICHUS M IIPOLIECCHI,
UCIIOJNB3Ysl MpaBUJIa CJIOKEHUS CUJI (BAOJb OJHOW MpsiMOi), 3aKkoH ['yka,
3akoH Ilackans, 3akoH Apxumena, NpaBWIO paBHOBecUs phiuara (0Joka),
«30JI0TOE€ TMPABUJIO» MEXAHUKU, 3aKOH COXpPAaHEHUS MEXaHU4YeCKOU
SHEPruM, IpHU HSTOM JaBaTh CJOBECHYIO (OPMYJIUPOBKY 3aKOHa U
3aMMCBIBATh €r0 MATEMATUYECKOE BBIPAKECHUE;

OOBSCHATH (PU3HUECKHE SIBJICHHUS, MPOIIECCH] U CBOWCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE€ CHUTyallMii MpPaKTHKO-OPUEHTUPOBAHHOIO XapakKTepa:
BBISIBIISITh MPUYUHHO--CIICJICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHUE U3 1-2
JIOTUYECKUX II1aroB ¢ onopoil Ha 1—2 M3y4EeHHBIX CBOMCTBA (PU3UUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA UJIM 3aKOHOMEPHOCTH;

pemiaTte pacy€THbIE 3anadyd B 1—2 JEHCTBUS, HCHOJIb3YS 3aKOHBI H
dbopMyIbl, CBsA3BIBarONIME (PU3MYECKHME BEIMYMHBI: HAa OCHOBE aHAM3a
YCIIOBUS 3314 3aIMCBIBATh KPATKOE yCIOBHE, MOJCTABIAThH (pU3nueckue
BEJIMYMHBI B (DOPMYJIBI U TMPOBOJUTH PACUYETHI, HAXOAUTH CIPABOYHBIE
JTaHHbIE, HEOOXOIMMBIE JJIS PEUICHUs 3a/1a4, OIIEHUBATh PEATHUCTUYHOCTh
MOJIy4YeHHOU (PU3NYECKON BEJTMYHHBI;

pacno3HaBaTh MpPOOJIEMBI, KOTOpPbIE MOXXHO pEUIUTh MpPU HOMOLIU
(bu3HYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIACIATH MPOBEPSEMOE
npeanojoxkenue  (rumoresy),  pas3idyaTh W HHTEPIPETUPOBATH



MOJIYYCHHBI pPE3yJIbTaT, HAXOJWTh OIMMOKA B XOJE OIbITa, JENaTh
BBIBO/IBI 110 €T0 PE3yJIbTaTaM;

OPOBOAWTH OMBITBI MO HAOMIOACHUIO (PU3MYECKHX SBICHUNW WU
buznIecKux CBOMCTB TeN: dbopMynrpoBaTh IpOBEpsEeMbIe
IPEI0JIOKEHNs, COOMPaTh YCTAHOBKY U3 MPEJI0KEHHOT0 000pyOBaHHUS,
3aMKCHIBATh XOJI OMBITa U (POPMYITHPOBATH BHIBOBL;

BBITIONHATh TPSMBIE HM3MEPEHHUS PACCTOSHUS, BPEMEHH, MAacCChl Telna,
0o0bEMa, CHUJIBI M TEMIIEpaTypbl C HCHOJb30BAaHUEM AaHAJIOTOBBIX U
u(poBbIX MPUOOPOB, 3aMUCHIBaTh IOKa3aHUS MPUOOPOB C YyU4ETOM
3aJIaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MPOBOJIUTH MCCIIEJOBAHUE 3aBUCUMOCTH OJHON (PU3UYECKON BEJIMYUHBI OT
JIpYroi C HCIOJb30BAHUEM IMPSMBIX H3MEPEHMH (3aBUCHMOCTH IyTH
pPaBHOMEPHO JBIJKYILETOCS Tela OT BPEMEHM [BIDKEHUS Tejla, CHUJIbI
TPEHUsI CKOJIBKEHHUS OT Beca Tella, KauecTBa 00pabOTKU MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CHJIbI TPEHUS OT IUJIOIIAU COMPUKOCHOBEHUS TEJ, CHIIbI
YOPYTOCTH OT Y/UTMHEHHS MPYKUHBI, BHITAJIKUBAIOMIEH CHUIIBI OT 00BhEMaA
HNOTPYXEHHOW YacTH Tesla U OT TUIOTHOCTHU >KUIKOCTH, €€ HE3aBUCUMOCTHU
OT IJIOTHOCTH TeJla, OT TIIyOMHBI, HA KOTOPYIO MOTPYXKEHO TEJO0, YCIOBUN
MJIaBaHUs TeJ, YCIOBUM paBHOBECHS pbldyara M OJOKOB), y4acTBOBATh B
IUTAHUPOBAaHUM  y4eOHOro HCCIEAOBaHUsA, coOUparb YCTaHOBKY H
BBITIOJHATh WM3MEPEHUs, CIeAysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBAThH
pe3ynbTaThl MOTYYCHHONW 3aBUCHMOCTH (DM3UUYECKUX BEIMYMH B BHUJE
MPEIIOKEHHBIX TaOMUIl U TpaduKOB, JeNaTh BBIBOABI MO pE3yJibTaTaM
UCCIIEIOBaHMS;

IPOBOANTH KOCBEHHBIE HU3MEpEeHHs (PU3MYECKHX BEIUYUH (IJIOTHOCTH
BEIIECTBA JKUIKOCTH W TBEPAOTO TeNa, CUja TPEHHS CKOJBKCHHUS,
JaBJICHWE  BO3/yXa, BBITAJKUBAIONIAs  CWUJA, JIEWCTBYIOIIAs  Ha
HNOTPYXEHHOE B KHUAKOCTh TeNo, KO3()(PUIMEHT MONe3HOro AeHCTBUS
OPOCTBIX MEXaHWU3MOB), CIEAysd NPEIIOKEHHOW WHCTPYKIUHU: TIpHU
BBINIOJIHEHUHU H3MEPEHHM CcOOMpaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY H
BBIYHCIIATH 3HAYCHUE HCKOMOU BEJIMUMHBI;

cOOJII0IaTh MpaBUiIa TEXHUKU O€30MacCHOCTH MpHU padoTe ¢ 1abopaTOpHBIM
o0opy10BaHUEM;

yKa3bIBaTh MPUHIMIIBI JACHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, IWHAMOMETp, COOOIIAIONIHECs COCYIbI, OapoMeTp,
phIYar, MOABMKHBIA U HETIOABUKHBIN OJIOK, HAKIIOHHAS TJIOCKOCTB;
XapaKTepU30BaTh TMPHUHIMIBl JCHCTBUA MW3YYEHHBIX TPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha HMX omnucaHus (B TOM YHCIE:
HNOJNUINITHUKY, YCTPOMCTBO BOJOIMPOBOJA, THIPABIUYECKUN Ipecc,



MaHOMET], BBICOTOMED, OPLUIHEBOI HACOC, ApEOMETP), UCIOJIb3YsI 3HAHHUS
O CBOMCTBaxX (PM3MUYECKUX SIBICHHI U HEOOXOAUMbIE (PU3NYECKHUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOIUTH  MpUMEpPHl  (HAXOAUTh  HMH(POpPMaLUIO O  IpUMepax)
IPAKTUYECKOIO HCIOJIb30BaHUS (PU3MYECKUX 3HAHUW B IOBCEIHEBHOU
XKU3HH I oOecrnieyeHusi 0€30MacHOCTU MpU OOpalieHuu ¢ nprudopamu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHEHHS 370pPOBbS M COOIIOJACHUS
HOPM 3KOJIOTUYECKOIO ITOBEJECHUS B OKPYKAIOIIEH Cpene;

OCYIIECTBIATH OTOOp HCTOYHUKOB HH(popmauuu B HHTepHeTe B
COOTBETCTBHUHM C 33JIaHHBIM MTOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOIINXCS
3HAHWM M NyTEM CPAaBHEHMS Pa3JIUYHBIX MCTOYHUKOB  BBIJEIATH
uH(pOpMaLIMIO, KOTOpast SBJISETCS MPOTHUBOPEYMBONW MIM MOXET OBITh
HEJIOCTOBEPHOM;

MCIIOJIb30BaTh MPHU BBINOJHEHUN YYEOHBIX 3aJaHUI Hay4YHO--TIOMYJIIPHYIO
JUTEpaTypy (U3NYECKOTO  COAEpKAHMsI, CIIPABOYHBIE MaTEepHUAaJIbI,
pecypcbl cetd MIHTEpHeT, BiIaleTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeoOpa3oBaHus UHPOPMALIMU U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHbBIE KPAaTKUME MHCbMEHHBIE U YCTHBIE COOOILIEHUs Ha
OCHOBE 2—3 MCTOYHMKOB MH(pOpMaluu (pU3MUECKOro coAepkKaHUs, B TOM
yucie MyOJUYHO JeNaTh KpaTKhe COOOLIEHUS O pe3yJbTaTax IMPOEKTOB
WIM y4eOHBIX MCCJIENOBAaHUN, NpPU 3TOM TIPaAMOTHO MCIOJIb30BATh
M3YUYEHHBI TOHSATUMHBIN ammapaT Kypca (U3HMKH, CONPOBOXKIATh
BBICTYIUICHHE [TPE3CHTALINEN;

IIPU BBINOJHEHUM YYEOHBIX IPOEKTOB M HCCIEHOBAaHUN pPACIPENENAThH
00s3aHHOCTH B TpYyNIE B COOTBETCTBUM C IIOCTABJICHHBIMU 3aJa4aMH,
CIIEIUTh 3a BBHIIOJIHEHUEM IUIaHAa JAEWCTBUM, aJeKBATHO OLEHUBATH
COOCTBEHHBI  BKJaJA B  JEATENBHOCTb  TIPYMNIbI,  BHICTPAUBaTh
KOMMYHUKAaTUBHOE B3aUMOJIEHCTBHE, YUUTHIBAas MHEHHE OKPYKAFOIIMX.

K koHiry oOyuenust B 8 kiiacce npeiMeTHbIE pe3yabTaThl HA 0A30BOM YpOBHE
JOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y O0YHAIOIINXCSI YMEHUM:

MCIIOJIb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJ, TEMJIOBOE JIBUKEHUE
aTOMOB M MOJIEKYJI, arPEraTHbIE COCTOSIHUSI BEIIECTBA, KPUCTAIUINYECKUE U
aMmop(HbIe TeNa, HACHIIIEHHBIH W HEHACBIIICHHBIM TMap, BIAXHOCTh
BO3/lyXa, TEeMIEpaTypa, BHYTPEHHSS SHEpPrus, TEIJIOBOM JBHUIAaTEllb,
DJIEMEHTAPHBIN JJICKTPUUYECKUN 3apsll, SJIEKTPUUYECKOE M0JIE, TPOBOAHUKHU
Y IADJIEKTPUKU, TIOCTOSHHBIN 3JIEKTPUUYECKUN TOK, MATHUTHOE T0JIE;

pasznuyaTh SBJICHHS (TEIUIOBOE pACUIMPEHHE U CKaTue, Terionepenaya,
TEIUIOBOE PAaBHOBECHE, CMAUMBAHME, KANMJUISIPHBIE SIBJICHUS, UCIIAPEHHUE,
KOHJICHCAIUs, IUIABJIEHUE, KpUCTaUIM3anus (OTBEpJAEBAHUE), KHUIIEHUE,



Terionepeaayda (TEnI0nmpPOBOIHOCTb, KOHBEKIIHS, U3JIyUYEHUE),
ANEKTPU3aIMs TEJ, B3aUMOJICUCTBUE 3aAPSI0B, NEUCTBUS AIEKTPHUUYECKOTO
TOKa, KOPOTKO€ 3aMbIKAaHHUE, B3aUMOJECHCTBUE MArHUTOB, JEUCTBUE
MarHUTHOTO IOJII Ha MPOBOJHUK C TOKOM, 3JICKTPOMAarHUTHAs UHAYKIINS)
10 OINKWCAaHUID HX XapPaKTEPHbBIX CBOMCTB W HAa OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SBJICHUE;

pacrio3HaBaTh IMPOSBICHHE M3YYCHHBIX (DU3WUYECKUX  SIBICHUU B
OKpYJ)KaloIlleM MHpE, B TOM 4HCiIe (U3UUYECKHE SBICHHS B TMPUPOJC:
MOBEPXHOCTHOE HATSDKEHUE U KANWUISPHBIC SBICHUS B IIPUPOJE,
KpUCTAIUIBI B mOpuponae, uznydeHue CoyHIA, 3aMep3aHue BOJOEMOB,
MOpCKHE Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, MHEs, CHETa, dJIEKTPUUECKUE
SBJICHUS B atrMocdepe, JIEKTPUYECTBO JKHUBBIX OPraHU3MOB, MArHUTHOE
noyie 3eMiH, Jpeid TOJIOCOB, POJIb MAarHUTHOTO TOJS IS KA3HU Ha
3emMiie, MOJISIPHOE CUSHUE, IPU 3TOM MEPEBOJNUTH MPAKTUYECKYIO 3a/1a4y B
y4eOHYI0, BBIJICTATh CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKW) (PU3NUECKHUX
SIBIICHU;

OMUCHIBATh U3yYEHHBIE CBOMCTBA TeJl U (PU3UYECKUE SIBICHUSI, UCIOJIb3YS
¢dbu3nyecKre BEIMYMHBI (TeMIlepaTypa, BHYTPEHHSISI SHEPIUs, KOJIUYECTBO
TEIJIOTHI, YyAEJdbHAsA TEIUIOEMKOCTh BEIIECTBA, VYACIbHAs TEIJIOTa
IJIABJICHUS, YJeNbHAs TEIUIoTa MapooOpa30oBaHMs, YyACHbHAs TEIUIOTa
CrOpaHusi TOIUIMBA, KOA(DPPUIMEHT MOJIE3HOTO JEHUCTBUSL TEIJIOBOM
MAIIMHbI, OTHOCUTEJIbHAS BJIAXXHOCTh BO31yXa, JJIEKTPUUECCKUN 3apsif,
CHJIa TOKA, JJIEKTPUYECKOE HANPSIKEHUE, COINPOTUBIICHUE MNPOBOIHUKA,
yACIbHOE  CONPOTHBJIIEHHWE  BEIIeCTBa, paboTa W MOIIHOCTH
ANEKTPUYECKOr0 TOKa), TMpPU  ONHCAHUU MPABUIBHO  TPAKTOBATh
(bU3UYECKUI CMBICI MCIOJIb3YEMbIX BEJIWYMH, O003HAUYCHUS W EIUHUIIBI
(bU3UYECKUX BEJIWYWH, HAXOIUTh (hOPMYJIbI, CBS3BIBAIOIINE JAHHYIO
GU3NYECKYI0 BENIMYMHY C JAPYTHMH BEIWYWHAMH, CTPOUTH TpaduKu
M3YUYCHHBIX 3aBUCUMOCTEH (PU3UYECKUX BEJIMYMH;

XapaKTepru30BaTh CBOWCTBA TeJ, (U3UYECKHUE SIBICHUS W TIPOIIECCHI,
WCIIOJIb3ysl OCHOBHBIC IOJIOKEHHUSI MOJIEKYJISPHO--KMHETUUECKOU TEOPHUU
CTPOCHMSI BEIIECTBA, MPUHIIMI CYNEPHO3ULIMKU TOJIEH (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUS 3apsa, 3akoH Oma JJIsl yyacTka IeTH, 3aKOH
Jxoynms—JIeHnia, 3aKOH COXpAaHEHWs DSHEPruM, IIpA ITOM J1aBaATh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3alMChIBATh €r0 MaTeMaTHYECKOE
BBIPAKEHUE;

OOBSICHATh (PU3MYECKHUE MPOLIECChl U CBOMCTBA T, B TOM YHCIEC U B
KOHTEKCTE CUTyallMH MPaKTUKO-OPUECHTUPOBAHHOTO XapaKTepa: BBIABIATH
MIPUYUHHO-CJICACTBEHHBIC CBSI3H, CTPOUTH OOBSICHEHHE M3 1—2 JTOTHYecKuX



1aroB ¢ oOmopoi Ha |—2 W3y4YEHHBIX CBOWCTBA (DU3MYECKHUX SBICHUM,
(U3MYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pemiatb pacy€THble 3aJadyd B 2—3 JEHCTBUA, MCHOJb3Yysd 3aKOHBI U
(dopMyIibl, CBsA3bIBaKOLIME (PU3MUECKHE BEIMUYMHBL: Ha OCHOBE aHAIU3a
YCIIOBHSI 3a/lauyd 3aIllMChIBaTh KPAaTKOE YCIIOBHUE, BBISABIATH HEIOCTAaTOK
JAHHBIX I pelIeHHs] 3aJauyd, BbIOMpATh 3aKOHBI U  (POPMYIIBI,
HeoOXoauMble JUIsi €€ penieHus, MPOBOAUTh Pacu€Thl U CPaBHUBATH
HOJy4€HHOE 3HaueHue (PU3NYECKON BETMUHUHBI C U3BECTHBIMU JIaHHBIMH;
pacno3HaBaTh NPOOJIEMBI, KOTOPHIE MOXXHO pEUIUTh IPU OMOLIU
(GU3MYECKUX METOJO0B, HCIOJb3ys OMHCAHUE MCCIIEOBAaHUSA, BBIIEIATH
IIPOBEPSEMOE  IIPEAINOJIOKEHNUE, OLICHUBATh IPABHWIIBHOCTH IOpsJKa
IIPOBEJICHUSI HCCIIEOBAHUS, €JIaTh BEIBOJBL;

OPOBOANWTH OMBITBI MO HAOMIOACHUIO (PU3MYECKHX SIBICHUNW WU
(U3MYECKUX CBOMCTB TeJ (KalWUIIPHBIE SIBICHUS, 3aBUCUMOCTb J1aBJICHUS
BO3/lyXa OT €ro 00bEéMa, TeMIepaTypbl, CKOPOCTH MPOLIECCA OCThIBAHUS U
HarpeBaHusl MpPU H3IYYEHUM OT LBETa H3JIy4yarlieil (MOrJIonaroei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHMS BOJBI OT TEMIEPATyphbl KUIKOCTH H
IUIOIIAAA €€ TIOBEPXHOCTH, DJJEKTPHU3alus Tel W B3aUMOJCHUCTBUE
IEKTPUYECKUX  3apsioB, B3aUMOJEHCTBHE IIOCTOSSHHBIX MAarHUTOB,
BU3yaJIN3allisl MarHUTHBIX IIOJIEW IIOCTOSSHHBIX MAarHUTOB, JIEWCTBUS
MarHUTHOrO MOJII Ha NPOBOJHUK C TOKOM, CBOMCTBAa 3JIEKTPOMAarHuTa,
CBOICTBa dJEKTPOJABUTATENsl IMOCTOSHHOTO TOKAa): (OpMYyJIHpPOBATH
poBepsieMble MPEANOI0KEHHUS, COOUPATh YCTAHOBKY M3 IMPEIJI0KEHHOTO
000py10BaHus, OMUCKHIBATH X0 OIbITa U (POPMYJIUPOBATH BHIBObI;
BBIIOJIHATh ~ MPSAMBIE  W3MEPEHHS  TEMIEPAaTypbl,  OTHOCHTEIbHON
BJIQXHOCTH BO3/yXa, CHJIbI TOKa, HANpsHKEHUS C MCIOJb30BAHUEM
aHaJIOTOBBIX NPUOOPOB M JATUYUKOB (PU3MUECKUX BEJIMYMH, CPAaBHUBATh
pPE3YyIbTAThl UBMEPEHUN C YUETOM 3aJJaHHON a0COMIOTHON MOTPEIIHOCTH;
MPOBOJIUTH MCCIIEJOBAHUE 3aBUCUMOCTH OJHOW (PU3NYECKOW BEJIMYUHBI OT
JIpyroil ¢ HCHOJb30BAaHUEM MPAMBIX HU3MEpPEHUH  (3aBUCUMOCTH
CONPOTUBIICHUS NIPOBOJHUKA OT €ro JUIMHBI, IUIOLIAJAHW IIOIEPEYHOrO
CEYEHMS U YAEIBHOIO CONPOTHBIIEHHS BEIIECTBA MPOBOAHUKA, CHUJIBI TOKA,
UAYIIEr0 4epe3 MPOBOAHMK, OT HANpsDKEHHsT Ha  MPOBOJIHUKE,
UCCJIEOBAHNE  IOCJICOBATENBHOIO M IApPAJUICIBbHOIO  COCAMHEHUM
IPOBOJAHMUKOB): IUIAHUPOBATh HCCIIEJOBaHHE, COOMpPATh YCTAaHOBKY U
BBINIOJIHATh W3MEPEHHMs, CIeAysd NpPEIJIOKEHHOMY IUIaHy, (PUKCHPOBATH
pe3ynbTaThl TOJYYEHHOM 3aBHCHUMOCTH B BHUAE TaOnHl U TpaduKoB,
JIeNaTh BBIBOJBI I10 PE3YJIbTaTaM MCCIEIOBaHUS;



MPOBOJIUTh KOCBEHHBIC W3MEPECHHUS (PU3NUECKHX BEIWYUH (yIeibHAS
TEIJOEMKOCTh  BEIIECTBA, CONPOTUBIECHUE NPOBOAHHMKA, pabdoTa U
MOIIIHOCTh 3JIEKTPUYECKOIO0 TOKA): IJIAHUPOBATh M3MEPEHHUs, COOMpaTh
HKCIIEPUMEHTANIbHYIO YCTaHOBKY, CIENysl MPEII0KEHHON MHCTPYKIHMH, U
BBIYUCIISITh 3HAYEHUE BEJIMYUHBI,

cOOJII01aTh MPaBUJIa TEXHUKU 0€30MaCHOCTH IIPpH padoTe C J1ad0paTOpHBIM
o0opy10BaHUEM;

XapaKTepu30BaTh MPUHIMIBI  JEHCTBUA HW3YYEHHBIX MPUOOPOB W
TEXHUYECKUX YCTPOMCTB C OMOpPOM HAa UX oOmnucaHusi (B TOM YHCIIE:
CHUCTEMa OTOIUIEHHS] JOMOB, TMI'POMETp, MapoBas TypOWHA, aMIIEpMETD,
BOJIbTMETP, CUETUMK DIIEKTPUUECKOW HHEPTUH, 3JIEKTPOOCBETUTEIbHBIC
NpUOOPHI, HArPEBATEIBHBIC ATEKTPONIPUOOPHI (MIPUMEPHI), MIEKTPUUECKHE
NPEAOXPAHUTEIH, FTEKTPOMATHUT, JIEKTPOABUTATENb IOCTOSHHOTO TOKA),
UCIIONIb3Ysl 3HAHUS O CBOWMCTBAX (PU3MUYECKHUX SIBJICHUI U HEOOXOIUMBIE
bu3nyeckue 3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCTHIE TEXHUYECKHE YCTPONCTBA M HM3MEPUTEIIbHbBIC
npubopsl MO CXeMaM M CXEMaTUYHbIM pPUCYHKaM  (KUJKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUraTeldb BHYTPEHHETO
CropaHusi, AJIEKTPOCKOI, PEOCTaT), COCTABISATH CXEMbI AJIEKTPUUECKHUX
LETNEel ¢ MOCIe0BaTeNbHbIM U MapalIeIbHbIM COEIUHEHUEM 3JIEMEHTOB,
paznuyasi ycJIOBHbIE 0003HAYEHHS JIEMEHTOB 3JIEKTPUUECKUX LIECTIEH;
NPUBOJUTh  NpuUMEPhl  (HaXOAuTh  HHPOPMAIMIO O  MpUMEpPaAX)
MPAKTUYECKOTO HCIOIb30BaHUS (U3MYECKUMX 3HAHWNW B TOBCEIHEBHOM
KU3HH I oOecriedeHnsi 6€30MacHOCTH MPpU 0OpaIeHuu ¢ mpudopamMu u
TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHHUS 3/I0pPOBbS W COOIIOACHUSA
HOPM 3KOJIOTUYECKOTO MTOBEJIEHUS B OKPY>KAIOIIEH Cpeie;

OCYUIIECTBJIATh MOUCK HHPoOpManuu (GU3MUECKOTO COJEpKaHHUS B
NHTepHere, Ha OCHOBE HMEKOIIMXCS 3HAHUW H NOYTEM CpPaBHEHUS
JOTIOJIHUTENBHBIX ~ MCTOYHUKOB  BBIACIATH MH(OpMAINIO, KOTOpas
SBIISIETCS IPOTUBOPEUNBON UITM MOKET OBITh HEJOCTOBEPHOM;
UCIIOJIb30BATh MPU BBIMOJHEHUN YUEOHBIX 3aaHUI HayYHO--TIOMYJISIPHYIO
AUTEPATYpPy  (U3HYECKOTO  COJEp>KAaHMs, CHPaBOYHBIE MaTepHAIbI,
pecypchl cetu HTEpHEeT, BiageTh NpUEéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3oBaHust UHPOPMALIMU U3 OJHOM 3HAKOBOW CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHbIE MHCbMEHHbIE U KpaTKHE YCTHBIE COOOIICHHUS,
o00o0mass uHOpMaNMI0 U3 HECKOJBKUX HUCTOYHUKOB (PU3UUECKOTO
COJlep)KaHUsl, B TOM 4YHCIE MYOIMYHO TNPEACTABIATH PE3yJIbTaThl
MPOEKTHOM WJIM MCCIIEIOBATEIBCKON NESITEIbHOCTH, MPU 3TOM I'PAMOTHO



WCIIOJIB30BaTh M3YUYEHHBIM TOHATHHHBIA anmapat Kypca (QU3UKH,
CONPOBOX/ATh BBICTYINICHUE TPE3EHTALIUEN;

MPU BBINOJHEHUH YYEOHBIX MPOEKTOB M UCCIEIOBAHUM (HU3UUECKHUX
MPOIIECCOB pacHpeneisiTh O0S3aHHOCTH B TPYIIE B COOTBETCTBUU C
IIOCTABJICHHBIMU 33Jla4aMH, CJICAUTH 3a BBIIIOJHECHUEM IUIaHA JCUCTBUM U
KOPPEKTUPOBAaTh €ro, aJeKBaTHO OIICHUBAaTh COOCTBEHHBIM BKJA] B
JESITEIbHOCTh TPYIINbI, BEICTPAUBAaTh KOMMYHUKATUBHOE B3aUMOCHCTBUE,
MPOSIBJISISI TOTOBHOCTH pa3peniaTh KOH(MIUKTHI.

K xonuy oOydenus B 9 ki1acce mpeaMeTHbIE pe3yJIbTaThl HA 6a30BOM YPOBHE
JOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y O0OYHAIOIINXCSI YMEHUM:

UCIIOJIb30BaTh IOHSATHUS: CHCTEMa OTCuUéTa, MaTepUalbHas TOYKa,
TPACKTOPHS, OTHOCUTEIILHOCTh MEXaHUYECKOTO IBMKEHMs, Aedopmanus
(ympyras, IiacTu4eckas), TPEHHE, LEHTPOCTPEMHUTEIBHOE YCKOPEHHE,
HEBECOMOCTb U IEPErpy3KH, LEHTP TSKECTH, a0COIIOTHO TBEPAOE TEIO,
LEHTP TSAKECTU TBEPAOIO TEJla, PABHOBECUE, MEXAHUYECKUE KOJICOaHUs U
BOJIHBI, 3BYK, MH(pa3ByK U YIJIbTPa3ByK, 3JIEKTPOMATHUTHBIC BOJIHBI,
IKaja 3JEeKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaIbHO30PKOCTb,
CHEKTPBI UCITYCKaHUS W TMOTJIONIEHUs, alibda-, 6eTa- U raMMa-u3JIy4eHHUs,
U30TOIIbI, SJIEpHAsi SHEPTreTHKA;

pasznuyaTh SIBI€HUS (PAaBHOMEPHOE W HEPaBHOMEPHOE MPSMOJIMHEWHOE
JBUKEHUE, PAaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JBH)KEHHE, CBOOOJHOE
najJieHue Tejl, PABHOMEPHOE JIBIXKEHHE 10 OKPY>KHOCTH, B3aUMOJICCTBHE
TeJ, PeaKTUBHOE IBW)KEHHE, KojeOaTelbHOE IBUKEHHE (3aTyxarolue U
BBIHY’KJICHHbIE KOJIEOAHHsI), PE30HAHC, BOJIHOBOE JBUKEHUE, OTPAXKECHUE
3BYyKa, MPSAMOJIMHEWHOE pacHpoCTpaHEHUE, OTPAKEHHUE WM IPEIIOMIICHHE
CBETa, I0JJHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3JIOKEHUE OEJIOro cBeTa B
CHEKTp M CJIOXEHHE CHEKTPaJbHBIX IIBETOB, JUCIEPCUS CBETA,
€CTECTBEHHAsl PaJHOAKTUBHOCTb, BO3HUKHOBEHHE JIMHEWYATOrO CHEKTpa
U3JIy4YEeHHMS]) M0 OMMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOUIMX JAHHOE (PU3NYECKOE SIBJICHUE;

pacro3HaBaTb IPOSBIEHUE U3YYEHHBIX (PU3MYECKUX SIBICHUH B
OKpy’XaoIeM Mupe (B TOM uHcie (PU3NYECKHE SIBICHHS B IPUPOJIE:
NPWIUBBI U OTJIMBBI, JBUKEHUE MIaHeT COJTHEYHOM CUCTEMBI, pEaKTUBHOE
JBUKEHUE JKHUBBIX OPraHU3MOB, BOCIPUSATHE 3BYKOB JKUBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKHE BOJIHBI, I[yHaMH, 3XO0, IBETa Tel,
ONTHUYECKHUE SIBJICHUS B MPUPOAE, OMOJIOrMYECKOE NEWCTBHE BUAMMOTIO,
yIbTPA(PHOIETOBOTO U PEHTTEHOBCKOIO HM3JIYYEHHM, €CTEeCTBEHHBIN
pPaAMOaKTUBHBIN (OH, KOCMHYECKHE JyYd, PAJUOAKTUBHOE H3JIyUYCHHE
OPUPOJHBIX MHUHEPAJIOB, JEWCTBHE PAJAMOAKTUBHBIX M3JyYEHHA Ha



OpraHu3M 4eJIOBEKa), IPH 3TOM IEPEBOAMUTH IMPAKTUYECKYIO 3a/Jady B
y4eOHYI0, BBIJEIATh CYILIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (DU3UUYECKUX
SIBIICHUI;

OIUCHIBATh U3yUEHHBIE CBOICTBA Te€I M (PU3NYECKUE SIBICHUS, UCIOIB3YS
¢uznueckne BENUYMHBI (CpeOHss U MIHOBEHHass CKOPOCTh Tela Ipu
HEPaBHOMEPHOM JBW)XEHUH, YCKOPEHHE, NEpPEeMEIlEeHUEe, MyTbh, YIJIOBasd
CKOpOCTb, CWUJIa TPEHHS, Cuja YNPYTrOCTH, CUJa TSAXKECTH, YCKOPEHHUE
CBOOOJHOrO TMAaJEHMs, BEC Tejla, HUMIYJIbC TeJla, HUMIIYJIbC CHJIbI,
MexXaHu4yeckas paboTa M MOIIHOCTb, NOTEHLHUAJbHAas HSHEPrUs Tena,
MOJHATOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, NOTEHIHAJIbHASI SHEPTUsl CHKATOU
IIPY’KUHBI, KHHETHYECKas DSHEPIWs, IIOJIHAas1 MEXAaHUYecKas DJHEpIus,
NEepUOJ U YacToTa KoJeOaHuM, JIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeNb IMPEIIOMJICHUS CPEAbI), TP ONMUCAHUU
NPaBUJIBHO TPAaKTOBaTh (PU3MYECKUI CMBICT HCHOJIb3YEMbIX BEJIUYMH,
0003HAaUYEeHNUsS U €IUHUIBl (U3NYECKUX BEJIUYMH, HAXOAUTH (POPMYJIBL,
CBSI3BIBAIOIIME JAaHHYIO (U3NYECKYIO BEJIMYMHY C APYTMMHU BEJIMYMHAMH,
CTPOUTH I'paUKN U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;
XapaKTepu30BaTh CBOWCTBA T, (PU3UYECKUE SIBICHUS M IPOLIECCHI,
UCIIONIb3Ysl 3aKOH COXPAHEHWs DHEPIUH, 3aKOH BCEMHUPHOI'O TATOTEHHS,
OPUHLUI CYNEPIO3UIMH CHJI, NPUHUUII OTHOCHTENIBbHOCTH ['anmunes,
3aKkoHbl HBIOTOHA, 3aKOH COXpaHEHHsS MMITYJIbCA, 3aKOHBI OTPAKEHUS U
MPEJIOMJICHUSI CBETA, 3AKOHBI COXPAHEHMS 3apsIOBOIO U MACCOBOTO YUCEN
OpU AJEPHBIX PEAKIUSAX, IPU ITOM J1aBaTh CIOBECHYIO (POPMYJIUPOBKY
3aKOHA M 3aIIMChIBAaTh €0 MaTEMaTUYECKOE BBIPAKEHUE;

OOBSACHATH (PU3HYECKHE MPOLECCHl M CBOICTBA TE€J, B TOM YHCIE U B
KOHTEKCTE CUTyallUid MPaKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa: BBISBIAThH
IPUYMHHO--CIIEICTBEHHBIE  CBSI3U, CTPOUTH OOBSICHEHUE H3 2-3
JIOTUYECKHUX IIaroB C ONOPOM HAa 2—3 M3Yy4YEHHBIX CBOMCTBA (PU3NYECKHUX
ABJICHUM, (PU3NYECKUX 3aKOHOB MUJIM 3aKOHOMEPHOCTE;

pemlate pacu€THbE 3adaud  (ONMparoluecs Ha cuctemMy u3 2-3
YpaBHEHHUI), UCTIONb3Ysl 3aKOHBI U (POPMYJIBI, CBSI3bIBAIOIINE (PU3HUECKHE
BEJIMYMHBI: HA OCHOBE aHaJIM3a YCJIOBHUS 3aJadyd 3alKChIBaThb KpPAaTKOE
YCIIOBHE, BBIABIIATh HEJOCTAIOUIME WA M30BITOUHBIE JaHHbIE, BHIOUPATh
3aKOHBI U (pOpMyJIbl, HEOOXOAUMBIE JIJISl PELICHUS], IPOBOJUTH PACUEThI U
OLICHUBATh PEAJIUCTUYHOCTh IMOJYYEHHOTO 3HA4YEeHUS (PU3NYECKOU
BEJIMYMHBI,

pacno3HaBaTh MpPOOJIEMbI, KOTOpPbIE MOXXHO pEUIUTh MPU OMOUIU
(U3NYECKUX METO/OB, MCIONb3Yysl ONHCAHUE HCCIIEIOBAHUS, BbLACIATH
IIPOBEPSEMOE IPEAINOJIOKEHNE, OLIEHUBAaTh IMPABHWIBHOCTH MOPsAJKa



OPOBEJCHUST  HMCCIIEJIOBAHMS, JeaTh  BBIBOJABI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOIEHUH 1 OTBITOB,;

OPOBOAWTH OMBITBI MO HAOMIOACHUIO (PU3MYECKHX SBICHUNW WU
bu3ndecKkux CBOKMCTB Ted (M3ydeHHE BTOpPOro 3akoHa HbioTOHA, 3akoHA
COXPaHEHHUs SHEPruM, 3aBUCHUMOCTh NepuoAa KojJeOaHUW NpPYyKUHHOIO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYXKUHBI U HE3aBUCUMOCTH OT
aMILUTUTYAbI MAJIbIX KOJeOaHuM, MPSIMOJIMHEHHOE PacIIpOCTpAaHEHUE CBETA,
pasnokeHne Oenoro cBeTa B CHEKTP, U3YUYEHUE CBOMCTB M300paKeHUs B
IUIOCKOM 3€pKajie U CBOMCTB H300pakeHHsl IpeaMeTa B coOuparomen
JUH3e, HAOMIOJeHNE CIUIOMIHBIX W JUHEHYaThIX CHEKTPOB H3ITYUCHHS):
CaMOCTOATENLHO COOMpaTh YCTAaHOBKY M3 H30BITOYHOro Habopa
o0Opy/lOBaHus, ONHUCBHIBATH XOJA  OMNbITA U  €ro  pe3yJsbTaThl,
(dbopMyTUpOBaTh BHIBOJBI;

IPOBOANTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX W3MEPEHUH, Ompeaenss
CpellHee 3HAaYeHUE Uu3MepseMOol BeIMYUHBl ((DOKYCHOE pacCTOsHHE
coOuparoiei JMH3bI), OOOCHOBBIBATH BBIOOp crHocob0a HU3MEpPEHUs
(M3MepUTENHHOTO TPUOOpa);

IPOBOANWTh HCCIEAOBAHHWE 3aBUCHUMOCTEH (PU3MUECKHX BETUYHMH C
UCIIOJIb30BAaHUEM TMPSMBIX H3MEpPEHU# (3aBUCHUMOCTb IYTH OT BpPEMEHU
IpU PaBHOYCKOPEHHOM JIBM)KEHUU 0€3 HayalbHON CKOPOCTH, IEpUOAA
KOJIe0aHUI MaTeMaTH4YeCKOro MasTHUKA OT IJMHBI HUTH, 3aBUCUMOCTHU
yria OTpakeHHUs CBETa OT yrJjla MaJCeHUsS W yria MpejoMJICHHs OT yria
NajeHusl): IUIAHUPOBAaTh HCCIEIOBAaHUE, CaMOCTOSITENIbHO COOMpaTh
YCTaHOBKY, (PUKCHUPOBaTh pe3yNbTaThbl MOJYYEHHOM  3aBHCHUMOCTH
¢usznyecKkux BEIMYMH B BUAE TaONHI M TpadUKOB, NENaTh BBIBOIBI 10
pe3ylbTaTaM HCCIeI0BaHus;

MPOBOJIUTh KOCBEHHBIE HU3MEPEHHUS (U3UUYECKUX BEIMYUH (CpEaHsIs
CKOpPOCTh M YCKOpPEHHE Tejla TpU PpPaBHOYCKOPEHHOM JBHKCHUHU,
YCKOPEHHE CBOOOIHOIO MaieHUsl, KECTKOCTh MPYKUHBI, KOIPPUIUEHT
TPEHUsI CKOJIbKEHUS, MeXaHu4eckas pabdoTa M MOIIHOCTh, YacTOTa M
nepuosl KojeOaHWii MaTeMaTH4yecKoro U TMPYKUHHOTO MAasTHHUKOB,
ONTHYECKasT CWjlIa coOuparoeil JIMH3bI, PAJUOAKTUBHBIN  (HOH):
IUTAHUPOBATh HM3MEPEHHUs, COOMpaTh SKCIEPUMEHTANBHYIO YCTaHOBKY U
BBITIOJIHSTh U3MEPEHUS, CIEys MPEIOKEHHON MHCTPYKIUHU, BHIYUCIATD
3HaYCHHE BEJIMYUHBI U aHAJIU3UPOBATH MOJIYyYEHHBIE PE3YIbTAThI C YUETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHUIT;

cOOJII01aTh MpaBUJIa TEXHUKU 0€30MaCHOCTH IIPpH padoTe ¢ 1ad0paToOpHBIM
000pyI0OBaHUEM;



e pasznuyaTh OCHOBHBIC TPHU3HAKH W3YYEHHBIX (DU3UYECKUX MOJIEICH:
MaTepualibHasi TOuYkKa, a0COJMIOTHO TBEPJOE TEJNO, TOUYCUYHBIA HCTOYHHK
CBETa, JIy4, TOHKas JIMH3a, IUIAHETapHash MOJelb aToma, HYKJIOHHas
MOJIEIb ATOMHOTO SJIpa;

e XapaKTepU30BaTh NPHUHIUIIBI JEHCTBUS HW3YUYCHHBIX IPUOOPOB M
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha UX oOmucaHus (B TOM YHCIIE:
CIIUJIOMETpP, JaTUYHUKHU TIOJIOKEHHUS, PACCTOSIHUS W YCKOPCHHS, paKeTa,
9XOJIOT, OYKH, IIepucKor, d¢oToanmapar, ONTHYECKUEC CBETOBOJbI,
CIIEKTPOCKOM, JI03UMETp, Kamepa BuiabcoHa), HCHONB3YysS 3HAHHUSI O
CBOMCTBaX (U3MYECKUX SABJICHUH U  HeoOXoaumble (uznueckue
3aKOHOMEPHOCTH;

e HCIIOJIb30BATh CXEMbl M CXEMATUYHBIE PUCYHKH M3YUYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTEIbHBIX MPUOOPOB U TEXHOJOTUYECKUX MPOIECCOB
NpU PEUICHUH Y4YeOHO--TIPAKTUYECKUX 3aJ]]ay, ONTHUYECKUE CXEMbl s
MOCTPOCHUS M300paKEHUI B TIIOCKOM 3€pKajie M COOUparoIie JIMH3E,

e TMPHUBOAUTH TpUMEpbl  (HAXOJAWTh HWHPOPMAIMIO O  MpPUMEpax)
MPAKTUYECKOTO0 MCIOJb30BAHUSI (PU3MYECKUX 3HAHUW B MOBCEIHEBHOMU
KU3HU JJIs1 oOecniedeHrsi 0€30NacHOCTH MpU O0palleHuu ¢ npudopamu u
TeXHUYECKUMU YCTPONCTBAMH, COXPAHECHHS 3J0POBbS M COOJIIOJCHUS
HOPM SKOJIOTUYECKOT0 MOBE/ICHUS B OKPYKaIOIIEH cpelie;

e OCYHIECTBIATh TMOUCK HUHPOpMAIUU (U3UYECKOTO COJACpPKAHUS B
NHTepHeTe, caMoCTOSITENHHO (OPMYIUPYsI TOMCKOBBINA 3aIpoC, HAXOIUTh
MyTH ONpPEACIICHUSI JOCTOBEPHOCTH MOJYYEeHHON MH(pOpPMAIIMU HAa OCHOBE
MMEIONINXCS 3HAHUH U JOIOJHUTEILHBIX HCTOYHHKOB;

e HCIOJH30BaTh NIPH BHITTOJIHCHUH YUYEOHBIX 3aJJaHUN HAYYHO--TIOMYJISIPHYTO
auTepatypy  (U3MYECKOrOo  COAEp)KaHHS, CIOPaBOYHBICE MaTepUabl,
pecypcel cetu IHTEpHET, BiaaeTh MpuéMaMH KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHust HHPOPMAIIUU U3 OJHOW 3HAKOBOW CUCTEMBI B IPYTYIO;

e CO37aBaTh COOCTBEHHbBIC MHCHMEHHBIC M YCTHBIE COOOILEHHS HAa OCHOBE
WHpOpMAIIUU M3 HECKOJbKMX HCTOYHUKOB (DU3NUECKOTO COJepKaHusi,
MyOJIMYHO MPEICTABIATh PE3yJIbTaThl IPOCKTHON WIIM MCCIIEA0BATEIbCKON
JEATeIbHOCTH, TPpU 3TOM TPAaMOTHO  HCIOJIb30BaTh  HU3YUYEHHbIN
MOHATUMHBIN anmapaT H3ydyaemMoro pasjeiia (PU3UKd U COMPOBOXKIATH
BBICTYIJICHHE TIpe3eHTaIlued ¢ y4€ToOM OCOOEHHOCTEH ayauTOpUU
CBEPCTHHUKOB.

IIpu peasu3zanuu MPporpaMmMbl HCHOJb3YeTCH CJeAylolliee MaTepuaIbHO-
TEeXHUYECKOoe o0ecrmeyeHue:



- uudpoBas maboparopusi s mKoJdbHUKOB lleHTpa oOpazoBaHUs
€CTECTBEHHO-HAYYHOI HanpaBlIeHHOCTH « Touka pocTay;

- HoyTOyku LlenTpa oOpa3oBaHMsI €CTECTBEHHO-HAYYHOW HaIpPaBICHHOCTH
«Touku pocray;

- UHTepakTMBHas maHenb lLleHTpa  00pa3oBaHMs €CTECTBEHHO-HAy4YHOU
HanpasiieHHOCTU «Touku pocTay.
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7 KIIACC
KoanuecTBo yacoB DJIeKTPOHHbIE Peanuzanus
Ne HaunmeHoBaHMe pa3iesioB U (uudposrbie) NporpamMMmel
Kontpoasnbie | IlpakTnueckue
n/n TeM MPOrpaMMBblI Bcero oOpa3oBaTe/ibHbIE BOCIIUTAHMS
padoThbI padoTsI
pecypchl
Paznen 1. ®usuka u €€ posib B MO3HAHUYN OKPYKAKOIIEr0 MUpPa
bubnmnorexka [JOK dopMupoBaHUE
1.1 dusuka - HayKa O IPUPOJE 2 N
Y pHpOA https://m.eds00.ru/7f416194 | 3KOJOTUYCCKOU
1.2 dusnueckue BEINYNHLI 2 1 bubmorexa HOK Eigg;zf;é’}moro
' https://m.edso00.ru/7f416194 5 ’
€pEKHOTO
13 EcrecTBeHHOHAaYYHBIN METOL 9 1 bubnuoreka [IOK OTHOIIEHUS K
' MO3HAHHUS https://m.eds00.ru/7f416194 | npuposue,
OKpYyXarolei
Hroro no pazueny 6 cpexe.
Bocnuranue
Pa3pnea 2. IlepBoHavanbHbIe CBeICHNSI 0 CTPOCHHH BelleCTBA
- LIOK CTPEMIICHHUS K
HOIMoTEKA
2.1 CTpoeHue BelIECTBA 1 MO3HAHUIO
p B https://m.edso0.ru/7f416194
cels U Ipyrux
55 JIBIKEHUE U B3aUMOJCIHCTBHIE 5 1 bubnmorexa [IOK mozeit
. YaCTHUII BELLIECTBA https://m.edsoo.ru/7f416194 IPUPOLBI U
53 ArperatHble COCTOSIHUS 9 bubmmoreka [JOK o0rmiecTBa.
' BEIIECTBA https://m.eds00.ru/7f416194
Hroro no pazueny 5
Pa3nen 3. /IBu:xeHMe ¥ B3auMojielicTBUE TeJl
bubnuoreka IIOK
3.1 MexaHN4ecKOe IBUKEHUE 3 H

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




bubmuorexa [JOK

3.2 4 4
HEPIUDL, Macca, IDIOTHOCTD https://m.edso00.ru/7f416194
bubmuorexa [JOK
3.3 .B 14
Cna. Bujger cun https://m.edsoo.ru/7f416194
Hroro no paszneny 21

Pa3pnen 4. /laBieHue TBEPABIX TeJl, KUK

OCTel U ra3oB

[asnenue. [lepenaya naBneHus

4.1 TBEPABIMH TEJIAMH, 'KHIKOCTIMH 3 bubmmorexa LOK
' pa » HKHA https://m.edso0.ru/7f416194
¥ TazaMu
but6mmoreka [JOK
4.2 5
JlaBIICHHE KHAKOCTH https://m.edso0.ru/7f416194
butmmoreka [JOK
4.3 A 6
TMOChEpHOE MaBCHIe https://m.edso0.ru/7f416194
44 JelicTBue KUAKOCTH U T'a3a Ha 7 bubmnoreka LIOK
' MOTPYKEHHOE B HUX TEIIO https://m.edsoo.ru/7f416194
Hroro no pazueny 21
Paznen 5. Pabora u MOIIHOCTH. JHEpPrUst
bu6nuoreka [IOK
5.1 Pao 3
aboTa 1 MOTIHOCTD https://m.edso0.ru/7f416194
butmmoreka [JOK
5.2 I1 5
POCTRIC MEXAMHSMBL https://m.edso0.ru/7f416194
bu6nunorexa [IOK
53 M 4
CXAMMHCCRAT SHEPTICA https://m.edso0.ru/7f416194
Hroro no pazneny 12
PezepBHOoe Bpemsi 3
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8 KUIIACC

KonuyecTBo yacos DJIeKTPOHHbIE Peanuzanus
Ne HaunmeHnoBaHue pa3/iesioB U (uudgpossbie) NMPOrpaMMbl
Kontpoabubie | IlpakTuyeckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/IbHbIC BOCIIUTAHUS
padoThI padoThI
pecypcsl
Pasnea 1. TenuioBble siB1eHUSA
. bubmuorexa HOK dopMuUpOBaHUE
1.1 C 7 N
TPOCHIE H CBOCTRA BeMliectna https://m.edsoo.ru/7f4181ce | 5KOJIOTHYECKOU
bubmnoreka LIOK KyJIETYpRL,
1.2 T 21 1 5
€IUIOBBIE MPOLIECCHI https://m.edsoo.ru/7f4181ce OTBETCTBEHHOTO,
OepexHOTO
Hroro mo pazneny 28 OTHONICHHA K
IIpUpoAe,
Pa3nea 2. DiekTpuyecKkne 1 MATHUTHbIE SIBJICHUS OKpYyXarouieu
DIEeKTPUUYECKHE 3PS cpexe.
butmmoreka [IOK Bocnuranue
2.1 3apsKEHHbIE TEJa U UX 7 1
B https://m.edsoo.ru/7f4181ce | crpemenus K
B3aMMOJIEHCTBUE
- - MTO3HAHUIO
29 IToCTOSAHHBIN DIIEKTPUYECKUI 20 1 7 bubnunoreka LIOK cebst U APyTHX
TOK https://m.edsoo.ru/7f4181ce .
ToJEH,

2.3 MarHuTHbI€ SBICHUS 6 1 1.5 BH6J_IHOTeKa LOK TIPUPOJBI 1
https:/m.edsoo.ru/7f4181ce | oEmecraa.
bu6nunorexa [IOK

24 C) 4

HCKTPOMATHITHAA HIAYKIIA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10
- 68 3 145

I[TPOTPAMME




9 KIIACC

KosanuyecTBo yacon DJIeKTPOHHbIE Peanuzauus
Ne HaunmeHnoBaHue pa3/iesioB U (uudgpossbie) NMPOrpaMMbl
Kontpoabubie | IlpakTuyeckue
n/n TeM MPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE BOCIUTAHMUS
padoThI padoThI
pecypcsl
Pa3zpnen 1. Mexanuveckne siBJIeHUS
11 MexaHnueckoe JIBUKEHUE U 10 1 bu6mmoteka [IOK dopMuUpOBaHUE
' CIOCOOBI €ro OMMCAHHS https://m.eds0o.ru/7f41a4a6 | YKOIOrHIECKOH
KYJIBTYpBHI,
. bubmuorexa [JOK YIBTYP
1.2 BzaumogaelictBue Ten 20 1 3 https://m.ed 7418426 OTBETCTBEHHOTO,
ps://m.eds00.ru ada GepeRHOro
bubnmnoreka [JOK
1.3 3aKOHbBI COXpaHEHUs 10 3 nommoreka L OTHOTLICHITT K
https://m.edsoo.ru/7f41a4a6 | npupoxe,
OKpYXKaroleun
Hroro no pasaeny 40 cpene.
Pa3jen 2. Mexanuveckne K0J1e0aHUA 1 BOJHBI Bocruranue
— oK CTpEeMJICHHS K
noMoTeka
21 Mexanndyeckue KoyeoaHus 7 3 1 MTO3HAHUIO
https://m.edsoo.ru/7f41a4a6
cels U IpyTrux
bubmuotexa [JOK i
2.2 MexaHnnuyeckue BOJIHBL. 3BYK 8 1 3 hH H/I;I T § 1 7 Jonew,
ttps://m.edsoo.ru/7f41a4a6 NPUPOJBL 1
Hroro no pazgeny 15 o0rrecTBa.
Pa3znen 3. DiieKTpOMArHuTHOE MOJIe M 3JIEKTPOMATHUTHBIE BOJIHBI
31 DJIEKTPOMAarHuTHOE MOJE U 6 5 bubnmoreka [JOK
' AJIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pasneny 6

Pa3gen 4. CBeToBbI€ IBJICHUS




41 3aKOHBI pacIpPOCTPAHECHHUS 5 9 bubnmuoreka [IOK
' cBeTa https://m.edsoo.ru/7f41a4a6
butmmoreka [IOK
4.2 JIuH3el 1 onTHUeckue IpUOOPHI 6 3 httns://m.edsoo.ru/7f41a4a6
43 Paznoxxenue 6enoro ceeta B 3 5 bubmmorexa [IOK
' CIIEKTP https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Pa3pnen 5. KBanToBBIC SIBJICHUSA
Hcnyckanue v noriomeHue bubmuoreka [IOK
5.1 4 1
CBETAa aTOMOM https://m.edsoo.ru/7f41a4a6
butmmoreka [JOK
5.2 C 6 1
TPOCHHE ATOMIOTO sipa https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
>3 Flnepubie peaxui ! 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 17
Paspnen 6. [loBTopuTe1bHO-0000IIaA0IIHIT MOYIb
[ToBTOpeHue u 060061IeHNE
6.1 cojiepKaHus Kypca (PU3UKH 3a 9 2 Bubmmorexa [IOK
' A1ep yp https://m.edsoo.ru/7f41a4a6
7-9 knacc
Hroro no pazueny 9
OBIIEE KOJIMYECTBO YACOB I10 102 97
[TPOTPAMME







