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IMOSACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o @Qusnke Ha ypOBHE OCHOBHOTO 0OIIEro o00pa3oBaHUs
COCTaBJICHa HAa OCHOBE IOJIOKEHUU M TpeOOBaHUU K pe3yjbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30oBaTeNbHON MpPOrpamMMbl, MPEICTABICHHBIX B
OI'OC 00O, a takxe ¢ yu€toM (penepanbHON paboueit mporpaMmbl BOCIIUTAHUS U
Konuenuuu npenogaBanusi yueoHoro npeamera «Ouznkay.

[Iporpamma 1o ¢Qusnke Ha YypOBHE OCHOBHOTO O0OIIEro o00pa3oBaHUs
COCTaBJICHa HAa OCHOBE MOJIOKEHUH M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOM 00pa30oBaTeIbHON HPOrpaMMbl, NMPEJCTaBICHHBIX B
OI'OC 00O, a Takxe ¢ yuetoM (enepanbHOU paboueit mporpaMmbl BOCIIUTAHUS U
KOHIENIMHU MTpernojaBanus yueOHoro npeamera «Ouznkay.

Copnepxanue mnporpaMMmbl 1O (U3MKE HampaBiIeHO Ha (QOpMUpOBaHHE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOY4YarOMIMXCA W OpraHU3alui0 HM3yYeHUS
¢u3MKUM Ha NESITeNbHOCTHOW OCHOBe. B mporpamme mo ¢Qusuke y4yuThIBarOTCS
BO3MOXXHOCTH y4yeOHOro mpeamera B peanuzanuu TpeboBanuiik ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METAIlpEAMETHBIM pe3yJbTaTaM 00yUYeHUsl, a TaKxKe
MEXIPEIMETHbIE CBA3M ECTECTBEHHOHAYYHBIX Y4YEOHBIX MPEAMETOB Ha YpOBHE
OCHOBHOTO 00111eT0 00pa30oBaHUsl.

[Iporpamma no ¢usuke ycraHaBIMBaeT pacnpeeieHre yueOHoro Marepraia
1o rojgaMm o0y4yeHus (IO Kiaccam), MpeasiaraeT MPUMEPHYIO MOCIeI0BaTeIbHOCTh
U3y4YEeHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHs TMPEIMETHOTO COACpKaHUS U
ydeTe BO3PaCTHBIX OCOOEHHOCTEH 00yUYaroImMXCsl.

[Iporpamma 1o ¢usnke pazpaboTaHa C IEJIbI0 OKa3aHUS METOJUYECKOM
MIOMOIITY YYUTENIO B CO3JJaHUU paboyveil mporpaMMbl IO Y4€OHOMY TIPEIMETY.

®duszrka ABIAETCI CUCTEMOOOPA3YIOIIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
NPEIMETOB, TIOCKOJbKY (pH3ndyecKkne 3aKOHBI JIEKAT B OCHOBE MPOIECCOB H
SBICHUH, W3ydyaeMbIX XUMHEH, OuWosorued, acrpoHomued u QGU3HIECKOU
reorpaguel, BHOCUT BKJIaJ B €CTECTBEHHOHAY4YHYIO KapTUHYy  MHpa,
IpefocTaBisieT Haubojee sICHble O00pa3lbl MNPUMEHEHUs] Hay4dHOro MeToja
MO3HAaHMSI, TO €CTh CIIOC00a MOJyUYeHUs JOCTOBEPHBIX 3HAHUI O MUDE.

OnHa w3 TIaBHBIX 3a7ad (PU3MUECKOro OOpa3oBaHHUS B CTPYKTYype OOIIETO
o0pa3oBaHUs COCTOMT B (POPMHPOBAHUHM €CTECTBEHHOHAYYHON TI'PaMOTHOCTH U
MHTEpEca K HayKe y 00yJaroluxcsl.

N3yuenne ¢Qusukn Ha 0a30BOM YpOBHE MpPEAIONAraer OBJAJCHUE
CIEYIOUIMMU KOMIETEHTHOCTSAMH, XapaKTEPU3YIOMIMMH €CTECTBEHHOHAYUYHYIO
IPaMOTHOCTb:

e HAYYHO OOBSCHSATH SIBICHMUS,

e OLICHMBATh U NOHMMATh OCOOEHHOCTH HAYYHOI'O HCCIIEIOBAHUS;



HHTCPHOPETUPOBATL AAHHBIC M HCIOJb30BATb HAYYHBLIC JOKA3aTCIILCTBA
JJI1 TIOJTYYCHHA BBIBOAOBY.

Henu wu3yueHuss ¢GuU3MKK Ha YPOBHE OCHOBHOro oOmIero oOpa3oBaHMs
Olpe/eNicHbl B KOHIICTIMU TpenojaBaHus ydeOHoro mnpenmera «Dusmka» B
oOpa3oBareibHBIX oOpraHuzauusax Poccuiickoit @exepauuu, pearn3yrolIUX
OCHOBHBIE 00111€00pa30BaTEIbHbBIE TPOTPAMMBI.

Henu uzydyenust GU3nKu:

NpPHOOPETCHHE WHTEpeca M CTPEMJICHHS OOYYAIOIIMXCSA K HAyIHOMY
U3YYCHHUIO TIPUPOJBI, PA3BUTHE WX HWHTCIUICKTYaJIBHBIX M TBOPYCCKHUX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABICHUN O HAYYHOM METOJC IMO3HaHUS U (HOPMHUPOBAHUE
UCCIIEIOBATEIBCKOTO OTHOMICHHUS K OKPY)KAIOIIUM SIBJICHUSM;
dbopMHUpOBaHUE HAYYHOTO MHPOBO33PEHHUS KaK pe3yjbTaTa H3yUCHHS
OCHOB CTPOCHHMSI MaTepuu U (QyHIaAMCHTAIBHBIX 3aKOHOB (DU3UKH;
dbopMHUpOBaHUE TPEJACTABICHUNH O POJU (U3MKH JUIS Pa3BHTHS JPYTUX
€CTCCTBCHHBIX HAYK, TCXHUKHU U TCXHOJIOTHH;

pa3BUTHE  TPEACTABJICHMA O  BO3MOXHBIX  cdepax  Oymyien
po(eCCHOHAIBHOM JIeITeILHOCTH, CBSI3aHHOW C (DM3HMKOM, IMOATOTOBKA K
JaNbHEHIIEeMy OOYYCHHIO B ’TOM HAIPaBJICHHUHU.

I[OCTI/DKGDHI/IG OTHUX ueneﬁ IMporpaMmsbl 110 (1)I/I3I/IK€ Ha YPOBHC OCHOBHOI'O
O6I.IIGFO 06pa30BaHI/I5[ oOecrnieunBaeTCs PCHICHUCM CIICAYIOIINUX 3ada4:

npuoOpeTeHne 3HAHWM O JUCKPETHOM CTPOCHHU  BEIIECTBa, O
MEXaHUYECKUX, TETUIOBBIX, DJIEKTPUYECKUX, MArHUTHBIX W KBaHTOBBIX
SIBIICHUSX;

npuoOpeTeHne YMEHUM OMHUCHIBATh U OOBIACHATH (DPM3UYCCKUE SBIICHUS C
UCTIOJIh30BaHUEM ITOTYICHHBIX 3HAHUI;

OCBOGHHE METOJOB pEHICHHs] TPOCTCUINMUX pacUeTHBIX 3amad C
UCTIOJIb30BaHUEM bu3IYecKnX MOJIEIIEH, TBOPUYECKHX u
IPAKTUKOOPUEHTUPOBAHHBIX 33]1a4;

pa3BHUTHE YMEHUIN HAOIIOJATh MPUPOJIHBIE SIBJICHUS U BHITIOIHSATD OIBITHI,
nabopatopHbie  pabOTBI M JKCIEPUMEHTAIbHBIE HWCCICIOBAHUS C
UCTIOJIb30BaHUEM U3MEPUTEIBHBIX TPHOOPOB;

OCBOCHHE TIPUEMOB paboThl ¢ MH(pOopMarmenn GU3MIEeCKOro COAEpKAHUS,
BKJTFOYast MH()OPMAIUIO O COBPEMEHHBIX JOCTHKEHUSAX (PU3MKH, aHATIU3 U
KPUTHYECKOE OlICHUBaHNE HH(POPMAIINH;

3HAKOMCTBO CO cdepamu MpodeCcCHOHATBHOMN NeATeIbHOCTH, CBI3aHHBIMU
C ¢uU3NKOW, U COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha
TOCTIKEHUAX (PU3MUECKON HAYKH.



OO611ee yncio YacoB, PEKOMEHAOBAHHBIX JUIsl U3yUeHUs! PU3UKU Ha 0a30BOM
ypoBHe, — 238 yacoB: B 7 kiacce — 68 4acoB (2 4aca B Hejeno), B 8 kinacce — 68
yacoB (2 yaca B Hemenwo), B 9 kmacce — 102 waca (3 waca B HEHIENIO).

[Ipennaraemslii B mporpaMMe no (u3HKe MepedyeHb JabopaTopHbIX padoT U
OMBITOB SIBJISIETCSI PEKOMEHJIATENbHBIM, YUUTEIh JI€TAeT BHIOOp NpPH MPOBEICHUU
7a00paTOpHBIX PAOOT M OMNBITOB C YYETOM HWHIUBUIYAIbHBIX OCOOEHHOCTEN
oOy4aromuxcs, CIUcKa 3KCIEPUMEHTANBHBIX 3aJJaHui, MpeajaraeMblX B paMKax
OCHOBHOT'O roCy/1apCTBEHHOI'O IK3aMEHa o ¢dusuke.



COIAEPKXAHUE OBYYEHUA

7 KIIACC
Pu3uKa u e€ poJb B IO3HAHMHU OKPYKAKIIEr0 MHPA.
®usuka — Hayka o mnpupoxe. SBneHus npuponasl. DPUUYECKUE SBJICHUS:

MEXaHNYECKUE, TEMIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BeaUUUHbL. 3Mepenue ¢usznueckux BeaMuMH. DuU3NUYECKHe
npubopsl. [lorpemnocts n3mMepennit MexxayHapoaHasi ciCTeMa €IMHUIL.

Kak ¢usuka u Jpyrue ecTecTBEHHblE HAyKM  M3Y4alOT  MPUPOJY.
EctecTBeHHOHAYuYHBIM MeTOJ TO3HAHUS: HaOMIOJIEHWEe, T[OCTAaHOBKAa HAy4YHOTrO
BOMPOCA, BBIIBM)KEHHE TUIIOTE3, SKCIEPUMEHT IO MPOBEpPKE TUIIOTE3, OOBSICHEHHUE
HabmoaemMoro sBieHus. Onucanue GU3NUecKUX SBJICHUN ¢ TOMOIIBIO MOJieTen

Jemoncmpayuu.

1. MexaHH4YeCKHUE, TEIJIOBBIE, JIEKTPUUYECKNE, MATHUTHBIE, CBETOBBIE SIBJICHUS.

2. ®usnueckre MNpuOOPHl U TpOLEAypa MPSMBIX WU3MEPEHUU aHAJIOrOBBIM U

U(GPOBBIM TPUOOPOM.

Jlabopamopnuie pabomot u onvimot.

1. OmpeneneHue UEHbI IeeHUs IKaJIbl U3MEPUTEIHLHOTO MpUdopa.

2. H3MepeHune pacCTOSTHUM.

3. U3mepenne 06bEMa KUIKOCTH U TBEPAOTO TEA.

4. OmpeneneHue pazMepoB MaJIbIX TEJL.

5. M3mepeHue TeMnepaTypsl IpU MOMOIIH KUJIKOCTHOTO TEPMOMETPA U JaTYMKa

TEMIIEPATYPBI.

6. lIpoBemenue wucciaenoBaHUs MO MPOBEPKE THUIOTE3bI: JAJBHOCTH IOJETA
HIapvKa, MyIIEHHOTO TOPU30HTaIbHO, TeM OOJbllle, 4YeM OOJIbIlie BHICOTA
IycKa.

IlepBoHaYanbHbIC CBECHUA O CTPOCHHH BelIeCTBA.

CrpoeHue BeniecTsa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. ONbITHI, JOKAa3bIBAIOIINE
JUCKPETHOE CTPOCHUE BEILIECTBA.

JBmkenue dvactul BeniecTBa. CBsA3b CKOPOCTH JIBMJKEHHS YacTHL] C
Temreparypoil. bpoyHoBckoe nBwkenue, muddysus. BzaumopeiicTBue YacTHIL
BEILIECTBA: IIPUTSYKEHUE U OTTAIIKMBAaHHUE.

ArperaTtHble COCTOSIHMsI BEIIECTBA: CTPOCHUE TIa30B, JKUIKOCTEM M TBEPIBIX
(KpUCTAIIMYECKUX) Tesl. B3auMoCBsi3b MEXIy CBOMCTBAMH BELIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX W HMX ATOMHOMOJEKYJSIPHBIM cTpoeHueM. (OcoOeHHOCTH
arperaTHbIX COCTOSHUM BOJBI.

Jemoncmpayuu.

1. HaOmronenrie OpOyHOBCKOTO IBUKEHUS.

2. HaGmonenue nuddysumn.



3. H&6JHOI[€HI/I€ HBJ’ICHHfI, O6’[>5ICH$IIOH_II/IXC$I MPUTSKCHUCM HJIM OTTAJIKMBAHUCM

qaCTull BCIICCTBA.

Jlabopamopnuie padomut u onvimot.

1.

OueHka quaMeTpa aToMa METOJIOM PS0B (C UcToyib30BaHueM (GoTorpaduii).

2. OnbITHI 11O HAOJIIOJEHUIO TEIJIOBOTO PACIIMPEHUS Ta30B.
3. OnbITHI 10 OOHAPYKEHUIO AEHCTBUS CUJI MOJICKYJISIPHOTO MPUTSIKEHUS.
JIBuKeHMe U B3aUMOJAeiCTBHE TeJl.

MexaHnnueckoe naBWXKeHUME. PaBHOMEpHOE H HEPAaBHOMEPHOE JIBHIKEHUE.
Cxopoctb. CpenHsisi CKOpPOCTh IIpU HEPABHOMEPHOM JBW)XKEHUHU. Pacuer mytu u
BPEMEHH JIBUKEHUSI.

SBneHne wuHepuuu. 3aKOH WHEpPUUU. B3anmoneicTBue Tel Kak NIpUYMHA
U3MEHEHUSI CKOPOCTH JBMXKEHMS Tell. Macca kak Mepa MHEepTHOCTH Tena. IImoTHocTh
BeniecTBa. CBsI3b MIOTHOCTHU C KOJIMYECTBOM MOJIEKYJ B €JMHUIIE 00BbEMa BEIIECTRA.

Cuita kak xapakTepucTrKa B3auMojencTBus Ten. Cuina ynpyrocty u 3akoH I'yka.
N3Mmepenue cuiibl ¢ TOMOUIBIO JUHAMOMETpA. fIBJIEHHUE TIATOTEHUS U CUIA TAKECTH.
Cuna tspxectn Ha Jpyrux IuiaHerax. Bec tema. Heecomocts. CrokeHue cui,
HaIlpaBJIEHHBIX MO OAHOM mpsMoi. PaBHoxeicTByromas cwi. Cuna tpeHus. TpeHue
CKOJIBJKEHUS U TPEHUE MOKOs. TpeHue B IPUPOJE U TEXHUKE.

Jemoncmpayuu.

1
2
3
4.
5
6

HaGmronenre MexaHU4ecKoro JTBUKEHUS Tena.

N3mepenune ckopocTy MPSMOJIMHEUHOTO IBUKEHHS.
HaGmonenue siBieHUs: HHEPIIUH.

HaGmronenne u3meHeHus CKOPOCTH MPHU B3aUMOJICHCTBUU TEN.
CpaBHeHuE Macc Mo B3aUMOJICHCTBUIO TEIL.

CiioxeHue CuJl, HapaBJICHHBIX MO OJHOM MPSIMOM.

Jlabopamopnuie pabomot u onvimot.

1.

OnpeneneHue CKOPOCTH PABHOMEPHOTO IBHWKEHHS (IIapuKa B KUIAKOCTH,
MOJIEITH DJIEKTPUUYECKOTO aBTOMOOWIIS U TaK Jajee).

Onpenenenue CpeaHEW CKOPOCTH CKOJIbKEHUS Opycka WIM IIapuka 0
HAKJIOHHOM IIJIOCKOCTH.

Ornpenenenue MIOTHOCTH TBEPIOTO TENA.

OneIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTH pacTsDKeHHs (aedpopMariun)
IPY>KUHBI OT IPUJIOKEHHON CUJIBI.

OnbIThL, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIBKEHHUS OT Beca
TeJa U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

JlaBJieHHe TBEPABIX TeJl, }KUAKOCTEH U ra3os.

Jasnenue. CrnocoObl yMEHBIIIEHUS U yBEJIWYCHMsS JaBjieHus. JlaBieHue rasa.
3aBUCUMOCTh JaBJEHHS Ta3a OT oObema, Temmeparypnl. Ilepemada maBiaeHUs
TBEPABIMU TEJIAMHU, JKUIAKOCTAMUA M TazamMu. 3akoH Ilackans. IIneBMaTmueckue



MaIllUHbl. 3aBUCUMOCTh JaBJICHUS KUAKOCTU OT TiIyOuHbl. ['mapocratuueckuit
napanokc. Coobmiaromuecs cocyasl. ['uapaBinueckue MEXaHU3MBI.

Atmochepa 3emnu u arMmocepHoe gaBieHue. [IpudyuHbI CyliecTBOBaHUS
BO3AyIIHOM o60onoukn 3emun. OmnbiT Toppuuemu. M3mepenue armocdepHOro
JaBJieHUs. 3aBUCUMOCTb aTMOC(EPHOIro AAaBICHHS OT BBICOTHI HAJl YPOBHEM MOPS.
[Tpubops! 115t U13MEpeHust aTMOCHEPHOro TABICHUS.

JlencTBue XKUAKOCTM M Ta3a HAa NOTPYKEHHOE B HUX TeNo. BelTankuparomias
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BozayxonnaBanue.

Jemoncmpayuu.

S T o

~

3aBUCHMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBHI.

Ilepenava naBineHMs KUIKOCTHIO U Fa30M.

CooOmatoiuecs cocybl.

I'mppasinueckuii npecc.

[IposiBnenue neicTBus aTMOC(PEPHOTO TaBICHUS.

3aBUCUMOCTD BBITATKUBAIONICH CUIIBI OT 00BbEMA MOTPYKEHHOM YacTu Tena u
IJIOTHOCTH YKUJIKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEH CUJIBI BECY BHITECHEHHOW JKUKOCTH.

VYcnoBue 1uiaBaHus TeJl: IJIAaBaHUE WIIMA IMOTPY’KEHUE TEll B 3aBUCUMOCTH OT
COOTHOIIEHUS TUIOTHOCTEN TEJIA U KUIKOCTH.

Jlabopamopnuie pabomot u onvimot.

1.

HccnenoBanne 3aBUCUMOCTH Beca Teja B BOJIE OT 00BbEMA MOTPYKEHHOU B
YKUJIKOCTh YacTH Tela.

OrnpenenieHue BBITAIIKMBAIONIEH CHUJIBI, JEUCTBYIOIIEH Ha TEJNO, MOrPYKEHHOE
B JKUJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJKUBAIOIIECH CHJIbI, JEUCTBYIOIICH HA TEJIO B
YKUJIKOCTH, OT MacChI Tea.

OnbIThl, JEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJIKUBAIOIIEH  CHJIBI,
JIEUCTBYIOIIEH HA TEJIO B KUIAKOCTH, OT 00BEMA MOTPYNKEHHOW B KHIKOCTH
YaCcTH TeJIa U OT INIOTHOCTH KUJIKOCTH.

KonctpynpoBanue apeoMeTpa WM KOHCTPYUPOBAHUE JIOJKUA U ONPEACITCHUE
€€ TPYy30M0AbEMHOCTH.

PaGora ¥ MOIIIHOCTH. JHEPrus.

Mexanunueckasi pabota. MOIIHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuio
paBHOBecusi poiuara. [IpriMeHeHne mpaBuiia paBHOBECHUSI pbluara K OJIOKY. «30J0TO€
npaBwio» Mexanuku. Koaddummuent monesnoro nervictBus (manee — KIIJI) mpocteix
MexaHu3MOB. [IpocTbie MeXaHU3MBI B OBITY M TEXHUKE.



Mexannueckass  dHeprus. KuHermueckas M NOTEHUMANbHAsT  DHEPIUs.
IIpeBpamenne OMHOTO BHAA MEXAHWYECKOM JHEPrMU B JIPYrod. 3aKOH COXPaHEHHUS
DHEPIUM B MEXAHHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnuie padomot u onvimot.

1. Omnpenenenue pabOThl CUJIBI TPEHUS MPU PABHOMEPHOM JBHUKEHUHU TeNa IO

TOPU30HTAJILHOM ITOBEPXHOCTH.

2. HccrnenoBanue yciioBHl paBHOBECHS pblyara.

3. M3mepenue KIIJ] HaKIOHHOM IJIOCKOCTH.

4. M3yuyeHune 3aKOHA COXPAHEHUSI MEXAaHUYECKON YHEPTHH.

8 KIIACC

TenuoBble ABJIEHUS.

OCHOBHBIE  TOJIOXKEHHUS  MOJICKYJISIPHO-KUHETUYECKOM  TEOpPUU  CTPOCHUS
BelecTBa. Macca M pasMepbl aTOMOB M MoJieKyd. OTMBIThL, MOATBEPKIAIOLINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHOKMHETUYECKOU TEOpUH.

Mopgenun TBEPAOrO, OKUJIKOTO ¥ Tra3000pa3HOTO COCTOSIHUM  BEIEeCTBA.
Kpucrannuueckue u amopdusie Tema. OOBICHEHUE CBOMCTB Ta30B, JKHAKOCTEH H
TBEPABIX TEJI HA OCHOBE TMOJOXKEHUM MOJICKYJISIPHO-KMHETUUYECKOU TEOpHHU.
CmauuBaHue U KamWUISIPHBIE siBJICHUA. TemIoBoe pacuIiupeHue U CKaThe.

Temnepatypa. CBA3b TEMIIEPATYPbl CO CKOPOCTHIO TEIJIOBOTO JBM)KEHUS YACTHUII.
Brytpennsis sHeprus. CriocoObl M3MEHEHUs BHYTPEHHEH SHEPruu: TeIulonepeaada u
coBepuieHue paboTel. Buasl Temmonepegadyd: TEIIONMPOBOIHOCTh, KOHBEKIIHS,
U3JIy4YCHHUE.

KomnyectBOo Temnorel. YaenpHas TEIUIOEMKOCTh BeEMIECTBA. 1e€II000MEH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TEIIOBOro OanaHca. IlmaBneHue m oTBepicBaHHE
KPUCTAJUTMYCCKUX BEIIECTB. Y enbHas TerioTa IaBieHus. [lapooOpa3oBanue u
koHneHcarus. HMcmapenme. Kwumenwe. VYnaenbHas TemioTra mapooOpa3oBaHUS.
3aBUCHMOCTH TEMIIEPATyPhl KHIICHUS OT aTMOC(EPHOTO JTaBICHUS.

BnaxuocTe Bo3myxa.

DHeprus TOIIuBa. Y elbHas TEIJIOTa CrOpaHus.

[lpunuunel pabotel TemoBbix aBuratenedt KIIJ[ TemmoBoro naBuratens.
TermnoBble IBUTATENIN U 3aIIUTa OKPYKAIOIIEH CPEIBI.

3aKOH COXpaHEHUS U MPEBPAICHUS SHEPTUM B TEIIOBBIX MPOIIECCaX.

Jemoncmpayuu.

1. HaGmronmenne 6poyHOBCKOTO JIBUIKCHHS.

2. HaGmonenue nuddysumn.

3. HaOmronenue siBeHU cCMauMBaHUS U KaITMJUIPHBIX SBICHUM.

4. HaOmromeHue TEmaoBOro paciIupeHust Tel.



5. M3MeHeHue naBiieHUs rasa MpU HU3MEHEHUU O0BbEMA M HArpeBaHUU WIIH
OXJIaXKJIECHUU.

6. lIpaBuiia uamMepeHust TEMIEPATYPHI.

7. Bunasl Temuonepenayu.

8. OxyaXkJieHHe Mpu COBEPLIEHUU PAOOTHI.

9. HarpeBanue npu coBepiieHuU pabOThl BHEIITHUMU CHJIAMH.

10. CpaBHEHHE TEIIOEMKOCTEN Pa3JINYHBIX BELIECTB.

11. HabGnronenue kumneHusl.

12. HaGmroieHre moCTOSTHCTBA TeMIEpaTyphl IPH TUIABICHUH.

13. Mojies1 TEIUIOBBIX ABUTATEIIEH.

Jlabopamopnuie padomut u onvimot.

1. OmnbITHI IO OOHAPYKEHUIO IEUCTBUS CHJI MOJIEKYJISIPHOTO MPUTIKCHHUS.

2. OnbIThI IO BBIPAIIMBAHUIO KPUCTAJIJIOB MOBAPEHHOM COJIM WJIM caxapa.

3. OnpITel MO HAOIOJCHUIO TEIJIOBOTO PACIIMPEHUS] Ta30B, KUIKOCTEH W

TBEPABIX TEI.
4. OmnpenesneHue AaBICHUS BO3AyXa B OAJIJIOHE IITIPUIIA.
OMBITHI, TIEMOHCTPUPYIOIINUE 3aBUCUMOCTh JaBJIEHUS BO3yXa OT €ro 00béma
Y HarpeBaHUs WIN OXJIAXKICHUSI.

6. [IpoBepka rumoTe3bl TUHEHHON 3aBUCUMOCTH JIJIMHBI CTOJOMKA >KHIKOCTU B
TEPMOMETPUYECKOI TPYOKE OT TeMIiepaTyphl.

7. HaGmtogenue w3MeHeHMs BHYTpPEHHEW »HHeEprum Tejga B pe3ysbTare
TeIUIonepeaaun U paboThl BHEIIHUX CHUII.

8. HccnenoBanue sBI€HHS TeIJIOOOMEHAa TIPU CMEIIMBAHUU XOJOJIHOM W

ropsiueu BOJIBL.

9. OmpeneneHne KOJIUYECTBA TEIJIOTHI, MOJYYEHHOTO BOJIOM IIPH TETNIOOOMEHE C

HArpeTbiM METAIUIMYECKUM LIUIUHIPOM.

10. OnpeneneHue yAaenbHON TEIUIOEMKOCTH BEILIECTBA.

11. MccnenoBanue npouecca ucrnapeHus.

12. OnpenieIeHne OTHOCUTEIBHOM BIIAXKHOCTU BO3AYyXa.

13. OnpeneneHue yAenabHOM TEIUIOTHI IJIaBJIEHUS JIbJIA.

JileKTpUYecKHe U MATHUTHBIE SIBJICHHUS.

Onektpuzauust Teda. [[Ba poja 3IEeKTpUYECKUX 3apsaoB. BzaumoneiicTBue
3apspKeHHBIX Tenl. 3akoH KynoHa (3aBUCHMMOCTBH CHJIBI B3aMMOJEHCTBUS 3apsiKEHHBIX
TE€J OT BEJIMYUHBI 3aPSII0B U PACCTOSHUS MEK/y T€JIaMH ).

Onektpuueckoe mnoisie. Hanpsok€HHOCTh 3nekTpudeckoro mnonis. [lpuHuun
CYNEepHO3ULUHU dIEKTPUUECKUX MoJIel (Ha KAYECTBEHHOM YPOBHE).

Hocutenu »snekTpudeckux 3apsioB. DIEMEHTapHbIM 3IEKTPUUYECKUN 3apsl.
Crpoenne atoma. [IpoBOOHUKN M AUANEKTPUKHA. 3AKOH COXPAHECHUS JIEKTPUUECKOTO
3apsja.



DJIEKTPUYECKU TOK. YCIOBUSL CYIIECTBOBAaHMS  DJIEKTPUUECKOTO  TOKA.
Nctounukn mOCTOSTHHOTO ToKa. JIeHCTBHUSI AJIEKTPUUYECKOTO TOKa (TEIJIOBOE,
XUMUYECKOE, MAaTHUTHOE). DIIEKTPUYECKUM TOK B KHUJKOCTAX U razax.

Onektpuueckas nenb. Cuina Toka. DIEKTpUYecKoe HanpskeHUe. CONpOTUBIICHHE
IIPOBOJTHUKA. Y JEIBHOE CONPOTHUBICHUE BelleCTBA. 3aKOH Oma Uil y4yacTKa LIETIH.
IlocnenoBaTenpHOE M NApaJUIEIbHOE COEAUHEHUE TPOBOJHUKOB.

PaGora u® MOWIHOCTH 3NEKTpUYecKoro Toka. 3akoH Jhxoynsa—JleHua.
DneKTpuvecKue Ienu U MOTPeOUTENnu 3JIeKTpUuYecKord sHepruum B ObiTy. KopoTkoe
3aMbIKaHUE.

[ToctosiHHbIE MarHUTHI. B3anmoaeldcTBME MOCTOSIHHBIX MAarHUTOB. MarHuTHoe
nosie. MarauTHoe 1nosie 3eMJIM M €ro 3Ha4eHue JJis Ku3HU Ha 3emuie. OnbeIT Dpcrena.
MarauTHoe 1moJie JIEKTPUUYECKOro Toka. [IpuMeHeHue 3JIEeKTPOMArHuTOB B TEXHUKE.
JlelicTBME€ MAarHUTHOTO MOJIsl HA MPOBOJHUK C TOKOM. DJIEKTPOJABUTATEINb MOCTOSTHHOTO
Toka. Mcnonb30BaHUE DBIEKTPOABUTATENIE B TEXHUYECKUX YCTPOWCTBAX M Ha
TPaHCIIOPTE.

OnbiTel @apajess. SBieHUE 3IEKTpOMarHUTHOW UHAYKUMH. [IpaBuno Jlenua.
OnexrporenepaTop. CrocoObl MONYYEHHs! JIEKTPUUECKON IHEPTUU. DIEKTPOCTAHIIUU
Ha BO30OHOBJISIEMBIX UCTOYHUKAX SHEPTHUU.

Jemoncmpayuu.

DneKkTpu3anus Tell.
JIBa poja 3JIEKTPUUECKUX 3apsAJI0OB U B3aUMOJICUCTBUE 3apsKEHHBIX TEII.
YCTpOMCTBO U IEMCTBUE AJIEKTPOCKOIIA.
DneKkTpocTaTuyecKasl NHIYKIIHS.
3aKOH COXpaHEHUS ANEKTPUUYECKHUX 3apsia0B.
[IpoBOAHUKH U TUDIICKTPUKH.
MoaenupoBaHu€e CUIIOBBIX JIMHUAM 3JEKTPUUECKOTO MOJIS.
HcTouHrKkH OCTOSTHHOTO TOKA.
JIelcTBUA 3JIEKTPUUECKOTO TOKA.
. DIIEKTPUYECKUM TOK B KUIKOCTH.
. I'a30BB11 pa3psn.
. I3MepeHune Cuitbl TOKa aMIepMeETPOM.
. I3MepeHune 3eKTpUYECKOTO HAIPSKEHHS BOJIbTMETPOM.
. PeocTtat n Mmarazua cOonpoTUBIICHUM.
. B3aumopencTBre NOCTOSIHHBIX MATHUTOB.
. MozennpoBaHre HEBO3MOKHOCTH Pa3JCICHHS MTOJI0COB MarHuTa.
. MozennpoBaHre MarHUTHBIX MOJIEN MOCTOSIHHBIX MarHUTOB.
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. OnwIT Dpcrena.
. MarnuTtHOe 1oJje Toka. DJIEKTPOMAarHuT.
. JIeicTBME€ MarHUTHOIO TOJI HA MPOBOJHUK C TOKOM.

N =
o O



21
22
23

24.

25

OIEKTPOABUraTeNb IIOCTOSSHHOTO TOKA.

HccnenoBanue sBIEHUS 3JIEKTPOMATHUTHOW MHAYKIUU.

Omnerter @apanes.

3aBUCHMOCTbh  HAIIPaBJICHWS HMHAYKIIMOHHOTO TOKAa OT YCIOBUH €ro
BO3HUKHOBEHMUS.

DIEeKTpOoreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnuie padbomot u onvimot.

1.

S

10.
11.
12.

13.
14.
15.

16.
17.

18.
19.
20.
21.

OnpiTel 1O  HAOMIONEHUIO DJEKTpU3ALMU TeJl HUHIAYKUMEeH U T1pu

CONPUKOCHOBEHUHU.
HccnenoBanure fAeMCTBUS  DJIEKTPUUECKOTO TIOJs HAa TMPOBOJAHHMKU U
TUDJIEKTPUKH.

COopka u npoBepka padbOThI AJIEKTPUUECKOH MK MOCTOSTHHOTO TOKA.
N3Mmepenue u peryimpoBaHUe CUJIbI TOKA.

N3Mmepenne u perynmpoBaHie HANPSKEHUS.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA, WAYLIETO YEPE3 PE3UCTOp, OT
COINPOTHUBIICHUSI PE3UCTOPA U HAIIPSIKEHUSI HA PE3UCTOPE.

OnbITHI, AEMOHCTPUPYIONIUE 3aBUCHUMOCTD AJIEKTPUUECKOTO COMPOTUBIICHUS
MPOBOJAHUKA OT €ro JJIMHBI, TUIOMIAJAN TONEPEYHOI0 CEYEHUS U MaTepuaa.
[IpoBepka mpaBuia CIOXKEHUS HANPSKEHUM TP IOCJIEA0BATEIILHOM
COEMHEHNH JIBYX PE3UCTOPOB.

[IpoBepka mnpaBwia [ CHJIbl TOKAa MpPU MAPAJUIEIbHOM COEIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIIYILIETO YepPe3 PE3UCTOP.
Ornpenenenne MOUTHOCTH AJIEKTPUYECKOTO TOKA, BBIAECISIEMON HA PE3UCTOPE.
HccnenoBanne 3aBUCUMOCTH CHJIBI TOKAa, WAYILIETO 4YEpe3 JaMIIOUKy, OT
HanpsHKEHUS Ha HEW.

Onpenenenue KII/ narpeBatens.

HccnenoBanre MarHUTHOTO B3aUMOAEHCTBHUS TOCTOSIHHBIX MATHUTOB.
N3yyenne MarHuTHOTO TOJIS MOCTOSIHHBIX MAarHUTOB MPU UX OOBbEIUHEHUU U
pa3aeIeHUH.

HccnenoBanne AEUCTBUS AIEKTPUYECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.
OnbIThL, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbI B3aUMOJCHCTBHS KaTYIIKU C
TOKOM WM MarHUTa OT CUJIbI TOKA U HAIMIPaBJICHMS TOKA B KaTYIIKE.

N3ydenne 1eicTBrsi MAarHUTHOTO MOJIS HA MTPOBOJHUK C TOKOM.
KonctpyupoBanue u uzydeHue pabOoThI JJIEKTPOIBUTATEIS.

N3smepenne KII/] anekTpoaBUraTebHOM yCTAHOBKH.

OneIThl MO  HCCIEIOBAHUIO  SABJICHUS  AJIEKTPOMArHUTHOW  WMHIYKIHU:
WCCJIEIOBAHUE U3MEHCHUI 3HAYEHUS U HAIPABICHUSI MHAYKIIMOHHOTO TOKA.

9 KIIACC



MexanuuyecKkue siBJICHUSsI.

Mexannueckoe aABWKeHUE. MarepuanbHas Touka. (Cucrtema  oTcuyéra.
OTHOCUTENBPHOCTh MEXAaHMYECKOTO JBHMXKEHUSA. PaBHOMEpHOE NIPSAMOIMHENHOE
nBrKeHne. HepaBHOMepHOe mpsMOIMHENWHOE nABMKeHUE. CpenHsss W MIHOBEHHas
CKOPOCTb TeJIa IPU HEPABHOMEPHOM JIBUKEHHUH.

VYckopenune. PaBHOyckopeHHOe mpsMoiuHeiiHoe — aBuxkeHue. (CBoOoOJHOE
nagenue. OnsITel ['anumes.

PaBHOMepHOE [BHXXKEHHME MO OKpyXHOCTU. Ilepuong u wactora oOpamieHus.
JIuneliHas v yrioBasi CKOpoCTU. LIeHTpoCcTpeMUTENBHOE YCKOPEHUE.

ITepBeiit 3akoH Hprorona. Bropoi 3akon Herorona. Tperuit 3akoH HproToHa.
[IpuHOKN CyNEpIIO3UIUHU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: CHJIa TPEHUS CKOJbXKEHUS, CUia
TPEHUSI TIOKOS, IPYTUE€ BUIbI TPCHUS.

Cuna TsDKECTM W 3aKOH BCEMHPHOTO TSTOTEHHUS. YCKOpPEHHE CBOOOIHOTO
nageHusd. JIwxenuwe mianer Bokpyr ConnHpa. IlepBas kocMmuueckas CKOpPOCTb.
HesecomocTts u neperpys3ku.

PaBHoBecue marepuanbHOM TOUKH. AOcomOoTHO TBEpPAOE Teno. PaBHOBecue
TBEPAOTO TEJA C 3aKPEIUIEHHON OChIO BpaleHus. MOMeHT cuibl. LIeHTp TskecTH.

Nmnynec Ttena. M3meHeHune wummynbca. WMmynbe cuiibl. 3aKOH COXpPaHEHHS
uMIyJibca. PeakTuBHOE JBUKEHHUE.

Mexanndeckasi paboTta U MOIIHOCTh. PaboTa CHUJT TSKECTH, YNPYTrOCTH, TPEHHUS.
Csa3zp nsHeprun W pabotel. [loTeHIManbHas SHEpPrus Tena, MOAHATOTO HaJ
IIOBEPXHOCTHIO 3eMJIM. lloTeHuManbpHast sHeprus cxaTou IpyxuHbl. KuHetnueckas
sHeprus. Teopema O KHUHETUYECKOW HHEPrHHU. 3aKOH COXPAHEHUS MEXaHWYECKOM
SHEPIUHU.

Jemoncmpauuu.

1. HaGmronenne MeXaHUYECKOTO MBIM)KCHHS Tella OTHOCHTENIBHO Pa3HBIX Tell

OTCYETA.

2. CpaBHeHHME NyTe€d M TPACKTOpUM ABUKEHHUS OJHOTO M TOTO K€ Tena
OTHOCHUTEJIBHO Pa3HBIX TEJ OTCUETA.

N3mepenune CKOpoCTH U YCKOPEHHUS NPSIMOJIMHENHOTO JBHKEHMUS.
HccenenoBanne Npu3HakoB PAaBHOYCKOPEHHOIO IBUKCHUS.

Habmronenue nBr>keHus Tena Mo OKPYKHOCTH.

Habmionenne MexaHHMUECKHX SIBICHUN, MPOUCXONALIUX B CHUCTEME OTCUETa
«Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JBM)KEHUH OTHOCUTEIBHO
KaOuHeTa (QU3HKH.

3aBUCUMOCTb YCKOPEHUS TEJIa OT MAcChl TeJa U AEHCTBYIOIIENH HA HETO CHJIBL.
HaGnronenne paBeHCcTBa CHIT PY B3aUMOJIEUCTBUU TEIL.

N3meHeHnne Beca Tena npu yCKOPEHHOM JBHKECHHM.
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10.
11.
12.
13.
14.
15.
16.

IIepenaya umiynbca Ipu B3aUMOJECHCTBUU TEIL.

[IpeoGpa3zoBaHusl SHEPTUU NIPU B3AUMOJIEHCTBUHU TEN.

CoxpaHeHne UMITyJIbCa PU HEYIIPYTOM B3aUMOJICHCTBUN.

CoxpaHeHHe UMITyJIbCa IIPU a0COIIOTHO YIPYTrOM B3aUMOJEHCTBUU.
HaGmionenre peakTUBHOTO IBH>KEHHUS.

CoxpaHeHre MEXaHUYECKOM 3HEpruu Npy CBOOOITHOM NaJACHHUH.

CoxpaHeHrne MEXaHWYECKOW DHEpPruM NpU IBWKECHHM Tea MOJ ACHCTBHEM
IIPY’KUHBI.

Jlabopamopnuie padbomot u onvimot.

1.

10.

11.

KonctpyupoBanue TpakTta g pa3roHa W JAJbHEHIIET0 PaBHOMEPHOTO
JBVO)KEHUS IIAPUKA WIIU TEIEKKH.

Ornpenenenue cpeHel CKOPOCTH CKOJIBXKEHUs OpyCKa WK JIBMXKCHUS [IapuKa
110 HAKJIOHHOM INIOCKOCTH.

OmnpeneneHue YCKOpEHHUsI Tella TPU PABHOYCKOPEHHOM JBHXKEHUU TI0
HAKJIOHHOM IJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH TYTH OT BPEMEHHU MPU PABHOYCKOPEHHOM
NBIDKCHUH 0€3 HayaJIbHOW CKOPOCTH.

[TpoBepka rUMOTE3bI: €CIIN NMPU PABHOYCKOPEHHOM JIBM)KEHUU 0€3 HadabHOUN
CKOPOCTU IMYTH OTHOCSTCA KakK psiJi HEYETHBIX YUCEJ, TO COOTBETCTBYIOIINE
MPOMEKYTKH BPEMEHU OJIUHAKOBBI.

HccnenoBanne 3aBUCMMOCTH CWJIBI TPEHHUS CKOJBXKEHHS OT  CHJIBI
HOPMAaJIbHOT'O JaBJICHUSI.

Omnpenenenue kodphuMeHTa TPEHUS CKOJTbXKEHUS.

Onpenenenue )KECTKOCTU MPY>KUHBI.

Omnpenenenue pabOTHl CUJIBI TPEHUS NMPU PAaBHOMEPHOM JIBHIKECHUHU Teja I10
TOPU30HTAIIBHOW MOBEPXHOCTH.

Omnpenenenue pabOTBl  CHUJIBI  YIPYTOCTH MPU  TMOABEME Tpy3a C
VICIIOJIb30BAHUEM HEMOABHMKHOTO U IOJIBUIKHOTO OJIOKOB.

N3yueHue 3akoHa COXpAHEHUS SHEPTUU.

Mexanuveckue KoJae0aHUs U BOJIHBI.

Konebarensnoe nBuxkeHne. OCHOBHBIE XapaKTEPUCTUKH KOJCOAHUM: MEpUO,
4acToTa, aMIUIATyJda. MaremaTudecKuii W NpPYKMHHBIM MaATHUKHU. [IpeBpamieHue
SHEPIUM MpH KOJIeOATEIHbHOM JIBUKEHUU.

3aryxaronue konebanusi. BerHyKneHHbie Konebanus. Pezonanc. Mexanndeckue
BOJIHBI. CBOMCTBA MEeXaHMYECKUX BOJIH. [IpomonbHbIe U MonepeyHble BOJHBI. J[nuHa
BOJIHBI U CKOPOCTh €€ pacmpocTpaHeHHs. MexaHW4yecKue BOJIHBI B TBEPAOM TEIE,
CEHCMUYECKUE BOJIHBL.

3Byk. I'poMkocTh 3Byka u BbicoTa ToHa. OtpaxenHue 3Byka. MHpasByk u
YIBTPa3BYK.



Jemoncmpayuu.

1. HaOnionenune xkosiebaHuii Ten TOA JEUCTBUEM CHJIBI TSXKECTU W CHUIIBI
YIPYTOCTH.

HaGmonenue konebanuii rpy3a Ha HUTH U Ha TPYKHUHE.

HaGmroneHre BoIHYKICHHBIX KOJIEOAHUM U pe30HaHCa.

PacnpocTpanenue npooJibHBIX U MONEPEYHBIX BOJH (Ha MOJCIIH).
HaGmroneHne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHI pE30HAHC.

Jlabopamopnuie padbomot u onvimot.

1. OmpeneneHue 4acTOThl M MEpHo/ia KojieOaHU MaTeMaTUUeCKOTO MasTHUKA.

2. OmnpenenieHre 4acTOTHI U IEpHO/1a KOJIeOaHUH TPY>KMHHOTO MasTHHUKA.

3. HccnenoBaHue 3aBUCMMOCTU Tepuoja KOJIeOAHUN MOJBEIICHHOTO K HUTH
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rpy3a OT JJIUHBI HUTH.

4. WccnenoBaHue 3aBUCHMMOCTH TEpHOJia KoJieOaHUI NMPYKUHHOT'O MasTHUKA OT
MacChl Tpy3a.

5. IlpoBepka HE3aBUCUMOCTH IepuUoOJa KoJeOaHUW Tpy3a, MOABEHIEHHOTO K
HUTH, OT Macchl Tpy3a.

6. ONBITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh NEPHOJIa KOJICOAHHUI TPYKUHHOTO
MasiTHUKA OT MacChl I'py3a U KECTKOCTHU MPYKUHBI.

7. V3MepeHne yCcKOpeHUs: CBOOOIHOTO TaIeHHUS.

DJIeKTPOMATHUTHOE T0JI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.

DJIEKTPOMArHUTHOE ToJie. DIEeKTPOMarHUTHBIC BOJIHBI. CaoiicTBa
AJEKTpOMarHuTHHIX BOJH. Illkama »iaexkTpoMarHUTHBIX BOJIH. Vcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJII COTOBOM CBSI3H.

DJIeKTpOMaruuTHas npupojia cBera. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.

Jemoncmpauuu.

1. CBoiCTBa 2JIECKTPOMAarHUTHBIX BOJIH.

2. BoyiHOBBIE CBOMCTBaA CBETA.

Jlabopamophuie pabomot u onvimot.

1. M3yyeHue CBOWCTB DJIEKTPOMArHUTHBIX BOJIH C TOMOINBIO MOOWJIBHOTO

TenedoHa.
CBeToBbIE AIBJICHHUS.

JlyueBass mogens cBera. Mctounuku cBera. [IpsamMonnHENHOE pacnpOoCTpaHECHUE
ceera. 3atMenusi Connua u Jlynel. Otpaxenue cBera. I[lnmockoe 3epkano. 3akoH
OTpa)KE€HHUsI CBETA.

[Ipenomnienne cBeta. 3akoH mpesnomiieHUs cBeta. [lomHOe BHYTpeHHee
oTpakeHue cBeTa. Mcrnonab30BaHKE MOJHOTO BHYTPEHHETO OTPAXKEHUS B ONTHYECKUX
CBETOBO/IAX.



JIunza. Xox nydeil B muH3e. OnTuueckas cucreMa ¢oTtoanmapara, MUKpOCKONa 1
Teneckona. ['na3 kak ontuyeckas cucteMa. bim3opykoCcTh U 1aIbHO30PKOCTb.
Paznoxxenne Oemoro cBera B chnekrp. Omnbitel  HetoTona. Croxxenue
CIIEKTpaJbHBIX IBETOB. J(ucmepcus cBeTa.
Jemoncmpayuu.
[IpsAMonHEHHOE pacpoCTpaHEHUE CBETA.
OtpaxeHue cBera.
[Tonyuenue n300pa’keHUH B IMJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaax.
[Ipenomnenue cpera.
OnTuueckuii CBETOBO/I.
Xop mydelt B coOuparoiiei JuH3e.
XoJ JIydeu B pacCEeHUBarOIIECH JTUH3E.
[TonyueHnue n300pa>keHH C TOMOIIBIO JTMH3.
[Tpunuun necTBus ¢goToanmapaTta, MUKpPOCKOIIA M TEJIECKOTA.
10. Mopenb riasa.
11. PaznoxxeHue 6eoro cBeTa B CIIEKTP.
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12. [Tonydenue 6ey0ro cBETA MIPH CIOKEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopnuie padbomot u onvimot.
1. HccnemoBaHnne 3aBUCMMOCTH yIJIa OTpa)XX€HUsS CBETOBOTO Jiyda OT yria
naJCHUs.
2. W3yuenue xapakTepuCTUK M300paK€HUs MPEeIMETa B INIOCKOM 3epKalie.
3. HccinenoBanue 3aBUCHMOCTH yrila IPEJIOMJIEHUS CBETOBOTO Jiyya OT yriia
NaJ€HUs Ha TPAHULIE «BO31YX—CTEKIIO».
4. Tlomyuyenue n300paKEHUM C TOMOIIBIO COOMPAFOITIEH JTMH3HI.
Omnpenenenne (OKYCHOTO PACCTOSIHUSI M ONTHYECKOW CHIIBI cOOMparomiei
JUH3BI.
6. OIBITHI IO PA3IOKEHUIO OEIOTO CBETA B CIIEKTP.
7. OmBITBI TIO BOCHPHUSTHIO I[BETA MPEIMETOB MPU KX HAOIIOIEHUU Yepes
I[BETOBBIC (PMIIHTPHI.
KBanToBbI€ siBJICHHS.
Onwitel Pesepdopna u mnanetapnas Moaenb atoma. Mogens atoma bopa.
Hcnyckanue u nornoiieHue ceeta atomoM. KBaHThl. JIMHEHYaThIE CIEKTPHI.
PannoaktuBHOCTh. Anb(a, OeTa- u ramma-u3nydenus. CTpoeHue aTOMHOTO s1pa.
Hyknonnas wmopens aroMHoro sapa. HM3oronbl. PannoakTWBHBIE TpeBpallCHHUS.
Ilepuon nonypacnaja aTOMHBIX SIAEP.
SAnepHbie peakuuu. 3aKOHBI COXPAHEHHS 3apsiJOBOTO W MacCOBOTO YHCEIL.
DHeprus CBA3U aTOMHBIX siiep. CBsi3b Macchl ¥ SHEPTUM. Peakiuu cuHTe3a U eJIeHUs
anep. Ucrounuku sHeprun ConHUa U 3BE3T.



SnepHas oHepretuka. JleWCTBUA pagMOAKTUBHBIX W3JIYYCHHUU HAa JKUBBIC
OpraHU3MBI.

Jemoncmpayuu.

1. CHekTpbl U3Iy4EHUs U MOTJIOIEHHUS.

2. CreKTpsl pa3In4yHbIX ra30B.

3. CnekTtp BoaOpoOJa.

4. HaOmonenue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOUIUX U3ITYUEHUH.

6. Peructpanus uznyyeHus NpUpOAHBIX MUHEPAJIOB U MMPOAYKTOB.

Jlabopamopnuie padbomot u onvimot.

1. HaGmroneHue CIIOMIHBIX U TUHEHYATHIX CIIEKTPOB U3TyUYEHUSI.

2. HccrnenoBaHue TpEKOB: U3MEPEHUE DHEPTHM YACTULIBI IO TOPMO3HOMY MYTH

(mo ororpadusim).

3. M3mepenue paguoakTUBHOTO (PoHa.

IHoBTOpPHUTEIBLHO-0000 1AM MOXYJIb.

[ToBTOpUTETHEHO-0000IIAIOIINNA MOYJIb TPEIHA3HAUYECH Ui CUCTEMATU3allUU U
000011IeHHsT TTPEAMETHOTO COJIEPKAHUS U OTbITA NEATEIbHOCTH, MPUOOPETEHHOTO MPHU
U3yYeHHH BCEro Kypca (U3MKH, a Takke Jis TMOATOTOBKM K OCHOBHOMY
rOCy/IapCTBEHHOMY J3K3aMeHy M0 ¢u3HuKe s OOydYaroIuXCs, BBIOPABIIUX 3TOT
y4eOHBIN MpeaMeT.

[Ipn u3yyeHUrM AAHHOTO MOAYJS PEATU3YIOTCSI U CHCTEMATU3UPYIOTCS BHJIBI
JESITEIbHOCTH, Ha OCHOBE KOTOPBIX OOECIEYMBAETCS JOCTHUIKEHUE TMPEIMETHBIX M
METAlpEeIMETHBIX  IUIAHUPYEMBIX  PE3yJIbTaTOB oOy4eHus, dbopmupyeTcs
€CTECTBEHHOHAy4YHasl TPAMOTHOCTh: OCBOEHUE HAyYHBIX METOJIOB HCCIIEIOBAHUS
SABJIICHUNM TPUPOJBI M TEXHUKH, OBJAJCHHUE YMEHUAMH OOBICHATH (usmdeckue
SBJICHUS, IPUMEHSS MIOJyYCHHbIE 3HAHMS, PEIaTh 33/1a4d, B TOM YHCIJIE KaU€CTBECHHBIE
U DKCIIEPUMEHTAbHBIE.

[IpyHIMNMANBHO ACATEIBHOCTHBIM XapakTep JAHHOIO paszela pean3yeTcs 3a
CY€T TOr0, YTO OOYYAOIIMECS BBINOIHAIOT 3a1aHKs, B KOTOPBIX UM IIPEIIaracTcs:

Ha OCHOBE IMOJIyYEHHBIX 3HAaHUN pacro3HaBaTh U HAYYHO OOBICHATH (PU3NUECKHE
SIBJIEHUSI B OKPY KAIOLIEH NPUPOJIE U TOBCETHEBHOM )KU3HMU;

UCMOJIb30BaTh HAY4YHbIE METOJAbl HCCIIEOBaHMUS (PU3UUYECKUX SIBJICHHUM, B TOM
YUCJIE I MPOBEPKU THIIOTE3 U MOJYYEHUS TEOPETUYECKUX BBIBOJIOB;

OOBSICHATH Hay4HblE OCHOBBI HambOojiee BAXKHBIX JOCTH)KEHHUH COBPEMEHHBIX
TEXHOJIOTMM, HAIpUMEp, MNPAKTUYECKOTO0 MCIOJB30BAHUS PA3JIMYHBIX HCTOYHHKOB
DHEPIMM HAa OCHOBE 3aKOHA IIPEBpALICHUs W COXPAHEHUs BCEX HM3BECTHBIX BHJIOB
DHEPIUH.



Kaxxgast u3 TeM 1aHHOTO MOJYJS BKIIOYAET SKCIEPUMEHTATBHOE MCCIET0BaHUE
obobmaroiero xapakrepa. Moaynap 3aBepIiiacTcsi MPOBEACHUEM JUATHOCTUYECKON U
OIICHOYHOU paboThI 3a KypcC OCHOBHOTO o011ero oOpa3zoBaHusl.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHMUSA

N3yuyenue (u3NKM HA ypOBHE OCHOBHOTO OOLIEro oOpa3oBaHUs HAINpPaBIEHO

Ha JIOCTH)KEHHUE JTUYHOCTHBIX, METAIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

B pesynbraTe usydenus pu3nky Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs

y oOyuaromierocs 0yayT cOpMUpPOBaHbBI CIEIYIONIUE JTUYHOCTHBIE PE3YIbTaThl B
JacTH:

1) naTpHMOTHYECKOr0 BOCIIUTAHUS:

- MPOSIBJICHUE MHTEepeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOMN
bu3nUecKol HayKH;

- IICHHOCTHOE OTHOIIIEHUE K JIOCTHKEHUSIM POCCUUCKHUX YUEHBIX-(PU3HKOB;

2) rpa:kKIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI 0 BOCIIUTAHMSA:

- TOTOBHOCTH K aKTUBHOMY YUYaCTHUIO B 00CYKJICHHH OOIIECTBEHHO 3HAYMMBIX U
ATUYECKHUX MPOOJIeM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTHKEHUM
buzuky;

- OCO3HAaHUE BAXXHOCTU MOPATBHO-3THUYECKUX MPUHIHUIIOB B JEATEIbHOCTH
YYEHOT0;

3) 3cTeTHYECKOro BOCIIMTAHHUSL:

- BOCTIPUSATHE 3CTETUYECKUX KadyecTB (U3UYECKOM HayKu: €€ rapMOHHYHOTO
NOCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOT'0 MO3HAHHUSA:

- OCO3HaHME IIEHHOCTH (U3MUECKOW HAyKHM KaK MOIIHOTO HWHCTPYMEHTA
MMO3HAHUSI MHUPA, OCHOBBI Pa3BUTHSI TEXHOJIOTHM, BaKHEUIIECH COCTABJISAIOLICH
KYJbTYpBIL;

- pa3BUTHE HAy4YHOW JIOO03HATEIBHOCTH, MHTEpeca K HCCIeI0BATEIbCKON
NEeATEIbHOCTH;

5) popmupoBaHus KYJbTYPHI 310POBbS U IMOLMOHAIBHOI0
0J1aronoJy4us:

- OCO3HaHWE IIEHHOCTH O0e30MmacHoro obpa3a JKU3HM B COBPEMEHHOM
TEXHOJOTHYECKOM MHUPE, BaXKHOCTH TMpaBUil O€30MacHOr0 TMOBEACHUS Ha
TPaHCIOPTE, Ha AOpPOrax, C BJIEKTPUUYECKUM M TEIJIOBBIM O0OpYJOBAaHUEM B
JOMAITHUX YCIOBUAX;

- chOpMHpPOBAaHHOCTh HaBBIKa peIiekcuu, TMpPU3HAHHWE CBOETO IMpaBa Ha
OMMOKY ¥ TaKOTO K€ MpaBa y APYroro 4eJI0BeKa;

6) TPy10BOT0 BOCIIUTAHMS S

- AKTMBHOE Yy4YacTHE€ B PEHICHUU MPAKTUYECKUX 3a7ay (B paMKax CEMbH,
o0pa3oBaTeIbHON  OpraHu3alMy, Tropoja, Kpas) TEXHOJOTMYEeCKOM U



COIIMAJIbHOM HAIpPaBICHHOCTH, TPEOYIOIMX B TOM 4YHCIE€ U (UIUYECKUX
3HAHUM,

e - HHTEpEC K MPaKTUUECKOMY H3YyUYEeHUIO Mpodeccuit, CBSI3aHHbIX C (DU3UKOI;

e 7)3KOJOrH4e€CKOro BOCIIMTAHUSA:

e - OpHEHTalus Ha TMpUMEHEHHE (U3MYECKUX 3HAHUW JIs pelIeHUs 3aj1ad B
o0JlacTh OKpy’Karolied cpenpl, MIAHUPOBAHUS TOCTYNKOB M OIEHKH WX
BO3MO>KHBIX TTOCJICICTBUH JJIsl OKPY>KAIOIIEN Cpeibl;

e - OCO3HaHME IJIO0ATBLHOIO XapakTepa HKOJOTHUECKUX MpoOJIeM U MyTew ux

peleHns;

e 8) ajanTanuM K M3MEHAKOIIMMCH YCJIOBHAM COLUHAJBHOM M NPHUPOIHOM
cpeasl:

e - MOTPEOHOCTh BO B3aUMOJICUCTBUM TMPHU BBINOJIHEHUH HWCCICAOBAHUM U
NPOEKTOB (U3MUECKOW HAMNpPaBICHHOCTH, OTKPBITOCTh OMNBITY WU 3HAHUAM
APYTHX,

e - TIOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTHM YEpe3 MPAKTUUYECKYIO
NEeATENbHOCTB;

e - IOTPeOHOCTh B (POPMHUPOBAHUHU HOBBIX 3HAHUM, B TOM UHuCie POPMYITUPOBATH
U7, TIOHSTHUS, TUTIOTE3bI O GU3BUIECKUX OOBEKTAX U SABJICHUSX;

e - OCO3HaHME Je(HUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1aCTH
[1)76370 478

e - IUIAHUPOBAHHE CBOETO pa3BUTUS B TNPUOOPETEHUU HOBBIX (PUINYECKUX
3HAHUM;

e - CTpEMJICHHE aHAIM3UPOBATH U BBISBISATH B3aUMOCBS3H MPUPOIBI, 0OIIECTBA U
HSKOHOMHKH, B TOM YHCIIE C UCTIOJIb30BaHUEM (DU3MUECKUX 3HAHUM;

e - OICHKA CBOUX JCWCTBUUA C YYETOM BIIMSHHUS HA OKPYXaKOUIYI Cpenay,
BO3MOYKHBIX TJIOOAJIBHBIX MTOCIIEICTBHIMA.

METAIPEIMETHBIE PE3YJIBTATBI

B pesynapTaTe OCBOGHHA MporpaMMbl MO (U3MKE HA YpPOBHE OCHOBHOTO
oOmrero oopa3oBanus y o0yuaromierocst 0yayT copmMupoBaHbsl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIIOYAIOIINE TO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHbIE ACHCTBUS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIE  Y4eOHBIE  JICUCTBHS,  PETYISTHBHBIC
YHUBEPCAITbHBIC YUCOHBIC ICHCTBHUS.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

Ba3oBble JJoruueckue JelcTBUA:
e BBUIBJLITh M XapaKTEPU30BaTh CYIICCTBEHHBIC TMPU3HAKU OOBEKTOB
(s1BIEHUI);



yCTaHABIMBATh CYIIECTBEHHBIN MPHU3HAK KJIACCHU(PUKAIINN, OCHOBAHUS IS
000011IeHHs U CPAaBHEHUS,

BBISIBIIATH 3aKOHOMEPHOCTH M MPOTHBOPEUHS B paCCMaTpUBaEMbIX (haKTax,
TAHHBIX U HAOIIOACHUIX, OTHOCSIIUXCS K (PU3MUECKUM SIBJICHHSIM;
BBISIBIIATh TPUYMHHO-CIICICTBEHHBIC CBSI3M TPU H3YyYCHUU (PUIUIECKHUX
SIBIICHUI W TPOIIECCOB, JIENaTh BHIBOJBI C MCIIOJIb30BAHUEM JETYKTUBHBIX
Y WHAYKTUBHBIX YMO3aKIIOUCHHUH, BBIIBUTATh THIIOTE3bI O B3aUMOCBSI3X
(bU3UYECKUX BEIUYNH;

CaMOCTOSATETILHO BBIOMpPATh CHOCOO pemnieHus y4eOHOM (u3nueckon
3alauyu (CpaBHEHUE HECKOJIbKMX BapHMaHTOB pelIeHUs, BbIOOp Haunbosee
MOJIXOJISAIIET0 ¢ YUETOM CaMOCTOSATEIBHO BBIJIEIEHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTe/IbCKNE NEeMCTBUS .

UCIIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEILCKUI HHCTPYMEHT MO3HAHUS;
IPOBOAMUTH MO CAMOCTOSITENIBHO COCTaBJICHHOMY IUIaHY ONBIT, HECIOKHBIN
bu3nUecKuil SKCHEPUMEHT, HeOOIbIIoe HCCAeAOBaHHE (U3UUECKOTO
SBJICHUS,

OLICHMBaTh Ha MPUMEHUMOCTh U JOCTOBEPHOCTh HH(OpMaIHIO,
MOJIYYEHHYIO B XOJI€ UCCIEOBAHUS WIIH SKCIIEPUMEHTA;

CaMOCTOATENIHHO (POPMYIHPOBATH 000OIIEHUS U BBIBOJIBI 10 pe3yJbTaTaM
IPOBEIEHHOTO HAOJIIOICHHUS], OTIBITA, UCCIICIOBAHUS;

POrHO3UPOBATh  BO3MOKHOE  JalibHEHIee pa3BUTHE  (PUBMUECKHUX
IPOIIECCOB, a TAKXKE BBIABUTATH MPEIOIOKEHUS 00 UX PA3BUTHH B HOBBIX
YCIOBUSAX U KOHTEKCTaX.

PabGora ¢ undgopmanmeii:

NPUMEHSTh Pa3JIMYHbIe METOJbI, HHCTPYMEHTHI M 3aIpOChl TIPH ITOUCKE U
orObope MH(pOpPMAIIMU WM JaHHBIX C Y4ETOM TNPEIIOKEHHOW ydeOHOM
dbuznveckoi 3a1aun;

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

CaMOCTOSATETILHO ~ BBIOMpATh ONTUMAJIbHYIO (OpMY TIpEICTaBICHUS
uHbOpMAIIMK W WUIIOCTPUPOBATH pellaeMble 3aJaddl  HECIOKHBIMU
CXeMaMH, TuarpaMMamMu, HHOU rpauKoi 1 MX KOMOMHAITUSIMU.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:

B X0J€ OOCyXkJeHusi ydueOHOro Marepuala, pe3ysbTaToB J1abOpPaTOPHBIX
paboT U MPOEKTOB 3a7aBaTh BOMPOCHI MO CYIIECTBY 00CYKITaeMOi TEMbI U
BBICKA3bIBAaTh WJCH, HALICJIICHHBIE HA PELICHUE 3aJa4yd U IMOAJACPKAHUE
0J1aro’kenaTeIbHOCTH OOIIEHUS;

COIIOCTABJISITh CBOU CYXICHHS C CYXICHUSMH JPYTHUX YYaCTHHUKOB
nuasnora, 0OHapy>KUBaTh Pa3IUyUe U CXOJICTBO MO3ULIUIA;



BBIPa)KaTh CBOIO TOUKY 3PEHHSI B YCTHBIX U MHUCbMEHHBIX TEKCTaX;
MyOJUYHO MPEACTABIATh PE3YybTaThl BBIIOJHEHHOTO (PU3UYECKOTO OIbITA
(3KCHEpUMEHTA, UCCIEAOBAHMS, IPOEKTA);

MOHMMAaTh W HUCHOJb30BaTh  MPEUMYIIECTBA  KOMAHAHOW  H
UHAUBUAYATbHOM paboOThl MpU PEHIEHUH KOHKPETHOM (Pu3NyYecKon
npo0JIeMBbl;

OPUHUMATh LEJIM COBMECTHOM NI€ATEIbHOCTH, OPraHU30BbIBATH ACHCTBUS
N0 €€ JMOCTWKEHHUIO: pACIpENesaTh poOJIM, OOCYXAAaTh IPOLECCHl U
PE3yNbTaThl COBMECTHOM paboThl, 0000111aTh MHEHUS HECKOJIBKUX JIHOJIEH;
BBITMIOJHATH CBOIO YacTh pabOTHI, JOCTUTasi KAYECTBEHHOTO pe3yibTaTa 1o
CBOEMY HAIpPABICHUIO WU KOOPJIAUHUPYS CBOM JCUCTBUS C APYTHUMH
YJIeHaMH KOMaH/]Ibl;

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

PeryasiTUBHbIC YHUBepCAJIbHbIE y4eOHbIEe NeHCTBHS

Camoopranusanus:

BBISBJISITH MPOOJIEMBbl B JKU3HEHHBIX M YUYE€OHBIX CUTYyaIUsX, TPEOYIOUIUX
JUTsl petieHust GU3NIEeCKUX 3HaAHM;

OpUEHTUPOBATHCS B  PAJMUYHBIX  MOAXOAAX NPHUHATHS  pelIeHUn
(MHIUMBUIyaIbHOE, TPUHATHE DEIICHHUs B TPyMNe, MPUHSATHE pelIeHUu
TPYIION);

CaMOCTOSATEILHO COCTABIIATH AITOPUTM PElIeHUs GU3NUECKON 3a7a4u WIIN
IUTAaHA WCCJIEAOBAHMS C y4ETOM HMMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOXKHOCTEM, apryMEHTUPOBATh Mpe/jlaraeMble BAPUAHTHI PEIICHHI;
nenaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 3a PCIICHHE.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBbIN HHTEJIEKT:

J1laBaTh aJICKBATHYIO OLICHKY CUTYallMH U IIpeuiaraTh IJ1aH €€ U3MEHEHUS;
OOBSCHATh TPUYMHBI  JOCTWKEHUA (HEHOCTHIKEHHS) PE3yJbTaTOB
JeSITEIPHOCTH, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTHUBBI B JIESITENBHOCTh (B TOM YHUCJE B XOJ BBIMOJHEHHS
¢u3nUeckoro WCCIENOBaHWS WM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENICTB, W3MEHHUBIIMXCS CUTYallMid, YCTAHOBJICHHBIX OIIHOOK,
BO3HUKIIUX TPYIHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSM;

CTaBUTh C€0Sl HA MECTO APYroro 4YejaoBeKa B XOJ€ CIOpa WIM JUCKYCCHHU
Ha HAyYHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHUS U JIOTUKY JPYTOro;
MPU3HABaTh CBOE MPABO HA OIIMOKY MpHU pelieHuH (U3NYECKUX 3a]a4 Uin
B YTBEPKICHUAX HA HAYYHBIE TEMBI U TAKOE K€ IIPABO APYroro.



NPEAMETHBIE PE3YJIBTATBI

K xoHI1y 00yueHus: B 7 Kjacce peIMETHbIE PE3YJIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIIUXCS YMEHHUM:

UCIIOJIB30BaTh  MOHATHS:  (PU3MYECKMEe U XUMUYECKHE  SIBJICHMS,
HAOII0JIEHUEe, SKCIEPUMEHT, MOJEb, THUIOTE3a, CAMHUILI (PU3HMUYECKUX
BEJIMYUH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHMS BellecTBa (TBEpIOE,
KHUJKOe, Ta3000pa3HOE), MEXaHWYECKOE JBIDKEHHE (paBHOMEPHOE,
HEpPaBHOMEpPHOE, TMPSMOJUHENHOE), TPACKTOpUs, PaBHOACHCTBYIOIIAs
cuna, aedopmanus  (ynopyras, IIacTUYecKasi),  HEBECOMOCTD,
COOOIIAIOIINECS COCYABL;

paznuuath siBiaeHus (auddysus, TEIIOBOE JBUKEHUE YaCTUIl BEIIECTBA,
paBHOMEpPHOE  JBIDKCHHE, HEPaBHOMEPHOE  JIBIDKCHUE,  HWHEPIUs,
B3aMMOJICVICTBUE TEJ, PABHOBECUE TBEPJIBIX TEJI C 3AKPEIUIEHHOM OCHIO
BpallleHus, Tepeaada JaBJCHUS TBEPABIMUA TeJaMH, >KUIAKOCTIMH U
razamu, arMocdepHoe JaBJieHHE, IUIaBaHUE TEJ, MPEBPAIICHUS
MEXaHUYECKOW DHEPTrHH) MO OMUCAHMI0 MX XapaKTEPHBIX CBONCTB W Ha
OCHOBE OIBITOB, JIEMOHCTPUPYIOMINX JaHHOE (U3HUECKOE SABIICHUE;
pacmo3HaBaTh NPOSBICHUE U3YYCHHBIX (U3MYECKUX SBJICHUN B
OKpYXalollleM MHpe, B TOM uucie (U3UYECKUE SIBICHUS B TMPUPOJIE:
IpUMEPHI JIBXKEHUSI C Pa3IMYHBIMU CKOPOCTSIMU B JKMBOM M HEXKHBOU
OpUPOJE, NEHCTBUE CWIBI TPEHHS B MPUPOJE M TEXHUKE, BIUSHUE
aTMOC(EpHOTO N1aBJICHUs Ha KMBOW OpPraHuW3M, IJIaBaHUE pPbIO, phIuaru B
TEJIe YeJIOBeKa, MPU 3TOM MEPEBOIUTH MPAKTHUECKYIO 3a7a4y B y4eOHYIO,
BBIJIEIISATH CYIIECTBEHHbIC CBOMCTBA (MPU3HAKHN) PUBNYECKUX SBICHUN;
OMKCHIBATh U3yUYEHHBIE CBOMCTBA TeN M (U3UUYECKUE SIBICHHS, UCTIOJIb3YS
dusznueckre BeTUYMHBI (Macca, 00bEM, IUIOTHOCTHh BEIIECTBA, BpeM,
yTh, CKOPOCTb, CPEIIHSSI CKOPOCTh, CHJIA YIIPYTOCTH, CUJA TSXKECTH, BEC
Tela, cuila TpPeHWs, HaaBieHue (TBEPAOro Tena, KUIKOCTH, Tasa),
BBITAJIKMBAIOIIAS CHJIa, MEXaHUYeCKass padoTa, MOIIHOCTb, IUIEYO CHIIBI,
MOMEHT CHWJIbI, KO3(P(GUIHUEHT TMOJE3HOTO JEHCTBUS MEXaHU3MOB,
KMHETUYEeCKasi M TMOTEHUUAJIbHAS DHEPrus), MpU OMNHCAHUU MPaBUIIBHO
TPaKkTOBaTh  (PU3MYECKUA  CMBICT  HMCIHOJIB3YEMBIX  BEJIIMYHMH, HUX
0003HaueHUs W CAWHUIBI (U3MYECKUX BEIWYMH, HAXOIUTH (HOPMYIIBI,
CBSI3BIBAIONINE JAHHYIO (DU3UYECKYIO BEJIMUMHY C JIPYTUMU BEIIMYWHAMH,
CTpOUTH TpahWKu N3YICHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIMYHH;
XapaKTepU30BaTh CBOMCTBA TeJN, (PU3UYECKHUE SBJICHUS M MPOLECCHI,
WCIIOJb3Ys MpaBuiia CJIOXKEHUsI CUJl (BAOJb OJTHOM MpsiMOil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, MpaBUiIO paBHOBecUs pblyara (0Ji0Kka),



«30JI0TO€ TPABWIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKOU
SHEPruM, MpU OSTOM JaBaTh CIOBECHYIO (OPMYJIHUPOBKY 3aKOHA U
3alMChIBAaTh €70 MATEMATUYECKOE BBIPAXKEHUE;

O00BSICHATH (U3UYECKUE SBJICHUS, MPOIECCHl U CBOMCTBA TEJ, B TOM YHUCIE
U B KOHTEKCTE CHUTYyallud MPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa:
BBISIBIIATh MPUYUHHO-CIIC/ICTBEHHBIE CBS3U, CTPOUTH OOBACHEHUE U3 1-2
JIOTUYECKUX IIAaroB ¢ OMOpoM Ha 1—2 M3y4YEHHBIX CBOWCTBA (PU3HMYECKUX
SIBJICHUH, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

peuiatb pacu€THbie 3a7aud B 1—2 JEWCTBUS, HMCHOJB3YSd 3aKOHBI U
dbopmynbl, cBsi3bIBarolde (DU3NUYECKUE BETUYMHBI: HAa OCHOBE aHalu3a
yCJIOBHS 3aJlau 3aMHUChIBATh KPATKOE YCIOBHUE, MOACTABIATh (hU3NUECKUE
BEJTUYUHBI B (OPMYJIBI U TPOBOJAUTH PACU€Thl, HAXOJIUTh CIPABOYHBIC
JaHHBbIE, HEOOXOIUMBIE JIJIsl PElIeHUs 3a/iad, OLIEHUBATh PEaTUCTUYHOCTD
MOJIY4EeHHON (DU3NYECKON BEITMUYHMHBI,

pacrio3HaBaTh NPOOJEMBbI, KOTOPbIE MOXKHO PEIIUTh MPH TMTOMOIIU
(bU3UYECKUX METOJIOB, B OMMCAHUU UCCIICIOBAHUS BBIJEISATH MPOBEPIEMOE
npeamnoyioxkeHue  (TUMOTe3y),  pas3auyaTh U HHTEPHPETHPOBATH
MOJIYYEHHBIH pe3yJbTaT, HAXOJAUTh OIIMOKKM B XOJI€ OIbITa, JeJaTh
BBIBOJBI 10 €r0 Pe3yJIbTaTaM;

OPOBOAUTH OMBITBI MO HAOMIOAEHUI0 (PU3MYECKUX SIBICHUN WU
buznueckux CBONCTB TeJ: dbopmynupoBaTh IPOBEPSIEMBIE
IPENONIOKEHUS, COOUPATh YCTAHOBKY U3 MPENJIOKEHHOTO 000pyI0BaHNUA,
3aMMChIBATh X0 ONBITA U (DOPMYIUPOBATH BHIBOIBI;

BBIIIOJIHATh TMpPSMbIE H3MEPEHHUS PACCTOSHHS, BPEMEHHM, MacChl Tela,
o0béMa, CHJIBI M TEMIEpaTypbl C UCIHOJB30BAHMEM aHAJIOTOBBIX W
u(pOBBIX TPUOOPOB, 3alUCHIBATH IIOKAa3aHUsI TPUOOPOB ¢ YUETOM
3aTaHHOM aOCOJIFOTHOM MOTPEITHOCTH H3MEPECHHU;

IPOBOAUTH UCCIIEAOBAHNE 3aBUCUMOCTH OJTHON (PH3NYECKON BETUYUHBI OT
OPYrol C UCIHOJb30BAaHUEM TMPAMBIX H3MEPEHUN (3aBUCUMOCTH IyTH
PaBHOMEPHO [ABIKYILETOCAd TeJla OT BPEMEHU JBW)KEHHUS TEJd, CHJIbI
TPEHUS CKOJIBKEHUS OT Beca Teja, KauecTBa 00pabOTKU MOBEPXHOCTEN TEN
Y HE3aBUCHUMOCTH CUJIbI TPEHHUS OT IUIOIIAA COIPUKOCHOBEHMUS TEJI, CHJIbI
YOPYTrOCTH OT YIJIMHEHUS TMPYKUHBI, BBITAIKUBAIOWIEH CUIIBI OT 00bEMaA
NOTPYKEHHOM YaCTH TEJIA U OT IJIOTHOCTHU JKUJIKOCTH, €€ HE3aBUCUMOCTH
OT IJIOTHOCTH TeJa, OT IIyOUHBI, HA KOTOPYIO MOTPY>KEHO TEN0, YCIOBUMN
IJIaBaHUs TEJ, YCIOBHIl paBHOBECHUS pbluara u OJOKOB), y4acTBOBaTh B
IUTAHUPOBAHWM Y4eOHOTO HWCCIIEJIOBaHUSA, COOUpATh YCTAaHOBKY W
BBINIOJIHSITh M3MEPEHUSs, CleAysd MPEeIOKEHHOMY IUJIaHy, (UKCHUPOBATh
pe3yabTaThl MOJYYEHHOW 3aBUCHUMOCTH (PU3MUECKUX BEIIMYUH B BHUJIC



MIPEIOKEHHBIX TaOMUI] U TpadHKOB, JENAaTh BBIBOABLI IO PE3YJIbTaTaM
HCCJICTIOBAHMS,;

MPOBOJUThL KOCBEHHBIE H3MEpPEHUs (U3UYECCKUX BEIWYUH (IUIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPAOTO Teia, CHIA TPECHHS CKOJIBKCHUS,
JaBJICHUE  BO3/yXa, BBITAIKWBAKOIIAsS CWJIa, JCHCTBYyIOIas  Ha
NOTPY)KEHHOE B KHUAKOCTh TeI0, KOADOHUIIMEHT IOJIE3HOTO IeHCTBUS
NPOCTBIX MEXaHU3MOB), CJCAysd TMPEMIOKCHHOW WHCTPYKIHUU: TPHU
BBITIOJTHEHUH W3MEPEHUN COOHMpaTh ADKCIIEPUMEHTAIbHYI0 YCTaHOBKY H
BBIYUCIISITh 3HAUCHUE UCKOMOM BEITUYMHBL

coOJTI01aTh TIpaBUiIa TEXHUKU OE30IaCHOCTH IIPH paboTe ¢ JIaOOpaTOPHBIM
000opy10BaHUEM;

yKa3bIBaTh MPHUHIUIBI JTEUCTBHUS TPUOOPOB M TEXHHYCCKHX YCTPOMNCTB:
BECBHI, TEPMOMETp, AWHAMOMETpP, COOOIIAIONINECS COCYIbl, OapoMmerp,
phIyar, MOJABMYKHBIM U HETTOABUKHBIN OJIOK, HAKJIOHHAS IIOCKOCTH;
XapaKTepu30BaTh TMPUHIMUIBI  JACHCTBUS  W3YYCHHBIX TPHOOPOB H
TEXHHYECKUX YCTPOWCTB C OMOPOM Ha HMX ONUCaHUsA (B TOM 4YHCIIE:
NOJIIUITHUKHA, YCTPOMCTBO BOJONPOBOJA, THAPABINYCCKUNA TIpecc,
MaHOMETp, BBICOTOMED, IMOPIITHEBOW HACOC, ApEOMETP), UCIIONIB3YS 3HAHUS
0 CBOMCTBaX (U3MYECKUX SBICHUH W HEOOXOAMMbIC (pH3MUECKHe 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOAWTh  TpPUMEphl  (HaXOAWTh WHGOPMALMIO O  TIPHUMEpax)
NPaKTUYECKOTO HCTOIB30BaHUS (M3MUYECKUX 3HAHUN B IOBCEIHEBHOMN
KU3HM 11 obecriedeHus: 0€30MacHOCTH IIPU OOpaIlleHHH C TIPUOOpaMu U
TEXHUYCCKUMHU YCTPOWCTBAMH, COXPAaHEHUS 3JIOPOBbS W COOJFOJCHUS
HOPM 3KOJIOTHYECKOTO MOBEICHUS B OKPY KaIOIIEeH cpejie;

OCYILIECTBJIATH OTOOp HWCTOYHWUKOB wuH(popmammu B HHTEpHETE B
COOTBETCTBHH C 3aJJaHHBIM TIOUCKOBBIM 3alPOCOM, Ha OCHOBE MMECIOIIIUXCS
3HAHUM W TyTéM CPAaBHEHUSA PA3IUYHBIX HMCTOYHUKOB BBIICIATH
UHGOPMAIINIO, KOTOpasi SBIAETCS MPOTUBOPEUYMBOM WM MOXKET OBITh
HEJI0OCTOBEPHOM;

UCIIOJIb30BaTh MPH BHITIOJHEHUN YYEOHBIX 3aJaHUN HAyYHO-TIOMYJISIPHYIO
auTepaTypy  (PU3MYECKOTO  COAEp)KaHUs, CIOPaBOYHBIE MaTEpHAIIbI,
pecypcel cetn MHTEpHET, BIageTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTA,
npeoOpazoBaHust HHGOOPMAINY U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;
co3aaBaTh COOCTBEHHBIC KpaTKHE MUCHMEHHBIC M YCTHBIC COOOIICHUS Ha
OCHOBE 2—3 MCTOYHUKOB MHPOPMAINK (HU3UIECKOTO COACPKAHUS, B TOM
quciie MyOJWYHO JeJaTh KPAaTKHE COOOMIEHUS O pe3yibTaTaxX MPOEKTOB
WM y4eOHBIX WCCIENOBAaHWN, MPHU OSTOM TPaAMOTHO HCIIOIH30BaThH



W3YYEHHBIA TOHATUHHBIM ammapaT Kypca (U3MKH, CONPOBOXKAATH
BBICTYILJICHUE NIPE3EHTALUEH;

IPU BBIMOJTHEHUU Y4YEOHBIX MPOEKTOB M HCCIEJOBAaHUI paclpeiessTh
00s3aHHOCTH B TpYMNIE B COOTBETCTBHUM C IOCTABJIECHHBIMHU 3aJadyaMH,
CIEAUTHh 3a BBIIOJHEHUEM IUIAHA JCHUCTBUM, aJEKBaTHO OLICHUBATH
COOCTBEHHBIM  BKJAJ B  JEATEIbHOCTh  TPYIIbI,  BBICTPAaUBATh
KOMMYHUKATHUBHOE B3aUMOJCHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOLIUX.

K xoniy oOyuenusi B 8 Kiacce npeiMeTHbIE pE3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIH30BaTh MOHATHSA: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JIBHKCHUE
aTOMOB U MOJICKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIITUYECKUE U
aMmopdHble TeNa, HACHIIEHHBIH M HEHACHIIMICHHBIM Tap, BIAXKHOCTH
BO3/lyXa, TeMIepaTypa, BHYTPECHHSSI OJHEpPrusi, TEIUIOBOW JBUTATEIb,
AJIEMEHTAPHBIN IEKTPUUCCKHUMN 3apsl, dJIEKTPUUECKOE TMOJIe, TPOBOIHUKU
U JUDJICKTPUKH, TIOCTOSHHBINA dJIEKTPUUECKUN TOK, MAarHUTHOE TOJIE;
pasnuuath SBJICHHUS (TEIUIOBOE pPACIIMPEHHE M CKaTHhe, Teriornepenaya,
TEIJIOBOE paBHOBECHUE, CMAauMBaHWE, KAMWJUISIPHbBIC SBIICHHS, HCTIApEHUE,
KOHJIGHCAIMS, IUIABJICHHE, KpUCTaum3anus (OTBEpAEBaHKE), KUTICHUE,
TeIJIonepeaayda (TeTI0NpPOBOAHOCTS, KOHBEKIIHS, U3ITy4YECHHE),
ANEKTpU3alUs T, B3aUMOJICHCTBUE 3apsANIOB, AEHUCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKaHWE, B3aNMMOJICHCTBUE MAarHUTOB, JIEWCTBUE
MAarHUTHOTO TOJISI Ha MPOBOJHUK C TOKOM, 3JIEKTPOMAarHWTHAasE UHIYKIIUS)
0 ONUCAHHUIO HX XapaKTEPHBIX CBOICTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIIKX JaHHOE (PU3NYECKOE SBJICHUE;

pacmo3HaBaTh TPOSBICHUE U3YYCHHBIX (U3MYECKUX SBICHUN B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B TMPUPOJIE:
NOBEPXHOCTHOE HATSXKEHUE U KaNWUISIpHBIE SBICHUS B MIPHUPOJIE,
KpUcCTajulbl B Tmpupone, uzinydeHue ConHua, 3aMep3aHue BOJOEMOB,
MOpCKHe Opu3bl, 00pa30BaHKUE POCHI, TyMaHa, WHEs, CHETa, JIEKTPUIECKUE
SABJIICHUS B atMoc(epe, dIEKTPUYECTBO >KMUBBIX OPTaHU3MOB, MAarHUTHOE
nosie 3emMiid, Jpeid MOIIOCOB, POJIb MAarHUTHOTO TOJS IS JKU3HU Ha
3emuie, MOJSIPHOE CUSIHUE, MIPU STOM MEPEBOJUTh MPAKTHUECKYIO 33/1auy B
yueOHYI0, BBIICNATH CYIIECTBEHHBIC CBOWMCTBA (MPU3HAKK) (HU3UUECCKUX
SIBJICHUIM;

OMHCHIBATh M3yUYEHHBIC CBOMCTBA TeN M (U3UUYECKUE SIBICHUS, UCTIONB3YS
dusnueckre BEIMYUHBI (TEMIEpaTypa, BHYTPEHHSS SHEPTHsl, KOJIMIECTBO
TEIJIOThI, yJelIbHas TEIUIOEMKOCTh BEIECTBAa, yJAEJbHAs TEIIOTa
IJIABJICHUS, YJeJIbHAsl TeIUIoTa MapooOpa3oBaHusl, yHeJbHAs TeIioTa
CropaHusi TOIUIMBA, KOA(QPUUUEHT TMOJE3HOro JEHUCTBUS TEIJIOBOM



MAIllHHbI, OTHOCUTEJIbHAs BJIAXHOCTb BO3/yXd, JJIEKTPUUYECKHU 3apsn,
Cuja TOKa, JJEKTPUYECKOE HANPSHKEHUE, CONPOTUBIICHHE IPOBOJHUKA,
yIE€IbHOE  CONpPOTHBJIEHHE  BEUIECTBAa, pabdora W  MOIIHOCTb
ANEKTPUYECKOr0  TOKAa), NpH ONHUCAHMM NPABWIBHO  TPAKTOBATH
(¢u3MUECKUl CMBICII MCHOJb3YEMbIX BEIMYHMH, OO03HAYEHUS U E€AMHUIBI
(Gu3MUeCKUX BEJIWYUH, HAXOAUTh (OPMYIIbI, CBS3BIBAIOIIUE JAHHYIO
($U3MUECKYl0 BEIMYMHY C JPYTMMU BEIMYMHAMM, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEIUYUUH;

XapaKTepu30BaTh CBOMCTBA Tes, (U3MUECKUE SBICHHUS W TMPOLECCHI,
UCIIOJIb3YSl OCHOBHBIE IMOJIOKEHUS MOJIEKYJSIPHO-KMHETUYECKON TEeOpuu
CTpOEHUS BEIECTBA, MPUHIUII CYNEPIO3UIMU ToJieH (HAa KaueCTBEHHOM
YpPOBHE), 3aKOH COXpaHEHHUs 3apsaa, 3akoH Oma sl ydacTKa Lenu, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHHs DJHEPruM, IPU ITOM J1aBaTh
CJIOBECHYIO (DOPMYJMPOBKY 3aKOHA W 3alMChIBATh €r0 MaTeMaTHYeCKOe
BBIPAXKEHUE;

OOBSACHATh (PU3NYECKHE MPOIECChl M CBOMCTBA TeJl, B TOM YHUCIE U B
KOHTEKCTE CUTyallUid MPAKTUKOOPUEHTUPOBAHHOIO XapaKTeEpa: BBISABIATH
NPUYMHHOCIEICTBEHHBIE CBA3HU, CTPOUTH O0BsICHEHUE U3 1—2 JOrHYecKux
IaroB ¢ Omnopod Ha 1-2 W3y4YEHHBIX CBOWCTBA (PU3UUECKHUX SIBICHHIA,
($u3MUECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THble 3aJayud B 2—3 JEHCTBHS, WCIOJb3YySd 3aKOHbI U
dbopMyIbl, cBs3bIBaOIMIME (U3MUECKUE BEJIMYMHBI: Ha OCHOBE aHalIM3a
YCIIOBHS 3aJlauyd 3alKChIBaTh KPATKOE YCIOBHE, BBISABISATH HENOCTATOK
JaHHBIX JUIsI pEIIeHHUs 3aJauyd, BBIOMpATh 3aKOHBI U (OpPMYIIBI,
HEOOXOMUMBbIE g €€ pelIeHHs, MPOBOJWTH pacyéThl U CPABHUBATH
MOJIyY€HHOE 3HaueHne (PU3NUECKON BEIIMUUHBI C U3BECTHBIMU JTaHHBIMU;
pacmo3HaBaTh MPOOJIEMBbI, KOTOpbIE MOXXHO pEIIUTh TPH TOMOIIU
(¢u3nYecKuXx METOJIOB, MCIIONIb3Yys OMHCAHHE HCCIENOBaHUS, BBIICIATH
IIPOBEPSIEMOE  IIPEAIOJIOKEHNE, OLEHUBATh IIPAaBUJIBHOCTH IOpsAJKa
IIPOBEACHUS UCCIICIOBAHMUS, 1€JIaTh BBIBOJIBL;

OPOBOJUTH OMNBITHI 10 HAOMIOAECHHI0 (U3MUECKUX SBJICHUN WU
(¢u3nyecKux CBONCTB Tel (KalUIIpHbIE SABJICHUS, 3aBUCUMOCTD JIaBJICHHUS
BO3/yXa OT ero o0béMa, TeMIrepaTypbl, CKOPOCTH IpOIecca OCTHIBAHUS U
HarpeBaHMsl NpPHU M3IYyYEHHWH OT LBETA M3Iydaromed (IOrIomarolei)
IIOBEPXHOCTH, CKOPOCTh MCHAPEHUSA BOABI OT TEMIEPATYPBI KUIKOCTH U
VIO €€ IIOBEPXHOCTH, JJIEKTpU3aUMs TEJI U B3aUMOJCHCTBHUE
JNEKTPUYECKUX 3apsAlOB, B3aMMOJEWCTBUE IIOCTOSSHHBIX MAarHHTOB,
BU3yaJu3alydsl MAarHUTHBIX I[IOJIEW NOCTOSHHBIX MAarHUTOB, JCUCTBUS
MAarHATHOI'O MOJII HAa NPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHuUTa,



CBOICTBA 3JEKTPOJBHUraTeisl IOCTOSIHHOTO TOKa): (OpMyIHpOBaTh
MpOBEpsEMbIE MPEANON0KEHHsI, COOUpPATh YCTAHOBKY M3 MPEMJIOKEHHOTO
000pyAOBaHUs, ONMMCHIBATH XOJI OMbITA U (POPMYIUPOBATH BHIBOIbI;
BBIIOJIHATE  MNpPSAMBIE  U3MEPEHUS  TEMIEpaTypbl, OTHOCUTEIbHOMN
BJIQKHOCTM BO3/yXa, CHJIbl TOKa, HAIPSKEHUSI C HCIOJIb30BAHUEM
aHAJOrOBBIX NPUOOPOB M JATYMKOB (PU3MYECKUX BEIIMYUH, CPABHUBATH
pe3yabTaThl U3BMEPEHUN C YUETOM 3aJaHHON a0COIFOTHOM MOTPENTHOCTH;
IPOBOAUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJTHOM (PU3NYECKON BETMYUHBI OT
Ipyrod ¢  MCHOJB30BAHMEM MpPSIMBIX  HM3MEpEHUuN  (3aBUCUMOCTD
CONPOTUBIICHUS] MPOBOAHUKA OT €ro JUIMHBIL, IUIONAAY IONEPEYHOTO
CEYEHUS U YAEIBHOTO CONPOTUBIIEHUS BEUIECTBA TPOBOJAHUKA, CHUIIBI TOKA,
UAYLIETO 4Ye€pe3 NPOBOJHMK, OT HANpSOKEHWs Ha IMPOBOJHUKE,
VICCIIEIOBAHME  IIOCJIEOBATEIBHOIO M NApaJUIEIbHOIO  COCIMHEHUMU
NPOBOJAHUKOB): ITUIAHUPOBATh HCCJIEJAOBaHHE, COOMpPATh YCTAHOBKY H
BBITMIOJHATh M3MEPEHUs, CIeNys NPeIoKEHHOMY IUIaHy, (UKCHpPOBATH
pe3yNbTaThl MOJYYEHHOM 3aBUCHMMOCTH B BHUAE TaOnuil U TpaduKoB,
JenaTh BBIBOJBI 110 PE3YIbTaTaM MCCIIEI0BAHUS;

NPOBOAUTh KOCBEHHBbIE H3MepeHus: (U3MYECKUX BeNUYMH (ylenabHas
TEINIOEMKOCTh ~ BEIIECTBA, CONPOTUBICHHE NPOBOJHUKA, pabora H
MOIIIHOCTh 3JIEKTPUUECKOTO TOKA): IUIAHMPOBATh H3MEPEHHUs, COOMpaTh
JKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIEAys NPEIIOKECHHONM WHCTPYKLUU, U
BBIYHCJIATh 3HAYEHUE BEIINYUHBI;

co0JII0/1aTh MTpaBWJIa TEXHUKU O€30MaCHOCTH MpHU padoTe ¢ 1ab0paTOpPHBIM
000opy10BaHUEM;

XapakTepu3oBaTb MPUHLMIBI JACWCTBUS H3YYEHHBIX NpUOOpPOB U
TEXHUYECKUX YCTPOMCTB € ONOPOM HAa HX ONHMCAHUS (B TOM YHCIE:
CHUCTEMa OTOIUIEHUS JIOMOB, TUIPOMETp, MapoBas TypOWHa, aMmIepMeTp,
BOJIBTMETP, CUETUMK DIEKTPUYECKOM DHEPIUH, IIIEKTPOOCBETUTEIBHBIE
npuOOpHEl, HarpeBaTEeNIbHbBIE SIEKTPONIPHOOPHI (IPUMEPHI), IIEKTPUUECKUE
PEIOXPAHUTENH, JIEKTPOMArHUT, 3JIEKTPOABUIATEb TIOCTOSTHHOI'O TOKA),
UCTOJb3Yysl 3HaHUS O CBOMCTBaX (U3NYECKUX SIBJICHUM M HEOOXOIAMMBIE
¢uznyeckue 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTbIE TEXHUYECKHE YCTPOMCTBA WM HU3MEPUTEIIBHBIC
npubopel MO CXeMaM M CXEMaTHYHBIM PHUCYHKaM (3KHUIKOCTHBIN
TEPMOMETP, TEPMOC, INCUXPOMETP, THTPOMETP, ABUTrATEIb BHYTPEHHETO
CropaHusi, 3JEKTPOCKOI, PEOCTaT), COCTABIATh CXEMBbl 3JIEKTPUUYECKHUX
LEIEeH C MOCIEA0BATENBbHBIM U MapAJJIEIbHBIM COCIMHEHUEM DJIEMEHTOB,
pasnuyasi yCJI0BHbIE 0003HAUYECHUS 3JIEMEHTOB AIEKTPHUUECKHUX LETEeH;



OpPUBOAUTH  MpUMEpPhl  (HAXOAWTH HWHGPOPMALMIO O  IpHUMEpax)
MPAKTHYECKOTO HCIOIB30BaHUS (DU3MUECKUX 3HAHWH B TMOBCEIHEBHOU
KU3HU A7 oOecriedeHns 0e30MacHOCTH MpU OOpalieHnu ¢ mpudopaMu u
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHUS 30POBbS U COOIIOACHHS
HOPM 2KOJIOTHYECKOT0 MOBEICHHUS B OKPYXKAIOIICH cpesie;

OCYIIECTBIATh TOWUCK WHPOpMamuu (UINIECKOTO COACPNKAHHUS B
HNHTepHeTe, Ha OCHOBE HMEIOIIMXCSA 3HAHUM U IYTEM CpPaBHEHUS
JOTIOJIHUTENIBHBIX ~ MCTOYHUKOB  BBLACNATH  HMH(OpMAmuio, KoTopas
SIBIISIETCS] IPOTHBOPEUYMBOM WIIM MOKET OBITh HEJTOCTOBEPHOIA;
UCTIOJIh30BaTh NPU BBIMTOJHEHUU YUEOHBIX 33aJlaHUN HAYYHO-TIOMYJISPHYIO
nuTepatypy  (pu3mdUeckoro - coaepikaHWs, CIPABOYHBIE MaTepHAaIbI,
pecypchl cetn VIHTepHET, BIageTh MpUEMaMi KOHCTICKTHPOBAHUS TEKCTA,
npeobpazoBaHus HHPOPMAIHN U3 OJJHOW 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIC INMHUCHMEHHBIE M KpaTKHWE YCTHBIC COOOIICHWUS,
0000mass wHpOpMaIMIO U3 HECKOJBKUX MCTOYHUKOB (DU3NUECKOTO
CONEpKaHusi, B TOM 4YHCIE MYyOJUYHO TIPEJCTABIATH PE3yIbTaThl
MPOCKTHOW WIJIM WCCIIEIOBATEILCKON NIEATEIHHOCTH, MPH 3TOM T'PaMOTHO
UCTIOh30BaTh HM3yUYCHHBIM MMOHATHHHBIA anmapaT Kypca (U3HKH,
COIMPOBOK/IaTh BBHICTYIIEHHUE MPE3CHTALIUEH;

pU BBIMOJTHEHUH YYEOHBIX MPOEKTOB W HCCIEAOBAHUM (U3MUECKHUX
IPOIIECCOB paclpeeNsaTh OO0S3aHHOCTH B TPYyMNIE B COOTBETCTBUU C
MOCTaBIICHHBIMU 3aJla4yaMU, CJIEJIUTh 32 BBIMOJIHEHUEM TUIaHA TEHCTBUN U
KOPPEKTHpPOBAaTh €ro, aJIeKBaTHO OIIEHWBATh COOCTBEHHBINM BKJIAJ B
JESITEBHOCTD TPYIIIIbI, BRICTPAUBAaTh KOMMYHHKATUBHOE B3aHMO/IEHCTBHE,
MPOSIBIISASI TOTOBHOCTD pa3periaTb KOHQIUKTHI.

K xoniy oOyuenus B 9 Kiaacce mpeMeTHbIC PE3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

UCIIOJIB30BATh MOHATHS: CHCTEMa OTCu€ra, MaTepuaibHas TOYKa,
TPACKTOPHUS, OTHOCUTEIHLHOCTh MEXaHHMYECKOTO NBIKECHHS, Jedopmarius
(ympyrasi, TiacTUYecKas), TPeHHE, LEHTPOCTPEMUTEIbHOE YCKOpPEHHE,
HEBECOMOCTh M TEPETPY3KH, HEHTP THKECTH, aOCONIOTHO TBEPAOE TEO,
IIEHTP TSHKECTH TBEPAOTO Tella, PaBHOBECHE, MEXaHUYECKHUE KOJIeOaHUs U
BOJIHBI, 3BYK, MH(Pa3BYK U YIbTPA3BYK, AJICKTPOMArHUTHBIC BOJHBI,
IIKaaa 3JIEKTPOMATrHUTHBIX BOJH, CBET, OJIM30PYKOCTh M JATbHO30PKOCTb,
CIEKTPBI UCITYCKAHUS M TIOTJIONICHUS, anbda, OeTa- U raMma-u3IydcHus,
U30TOIBI, SIAEpPHAs YHEPTETHKA;

paznuyath sBiI€HUS (PaBHOMEPHOE U HEPABHOMEPHOE MPSIMOJIMHEWHOE
JNBUKEHHE, PABHOYCKOPEHHOE MPSMOJIMHENHOE JABUXKEHUE, CBOOOHOE
MaJicHue Tell, PABHOMEPHOE JIBMKEHHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE



TEJI, pEaKTUBHOE NBIDKEHUE, KOIeOaTelbHOEe IBM)KCHHE (3aTyXalolue u
BBIHYKJICHHbIE KOJIEOaHUs1), PE30HAHC, BOJHOBOE JIBHJKEHHE, OTPAKEHUE
3ByKa, MPSMOJIMHEHHOE pacHpOCTpaHEHUE, OTPAKECHHE W TPEIOMIICHHE
CBETa, NIOJIHOE BHYTPEHHEE OTPaKEHHE CBETA, PA3JI0XKEHUE OEJIoro cBeTa B
CHeKTp ® CIOXEHHE CIEKTPaIbHBIX I[BETOB, MAWCIEPCHS CBETa,
€CTECTBEHHAs! PaTUOAKTHBHOCTh, BOSHUKHOBEHHE JHMHEHUYATOTO CIEKTpa
U3JTy4YCHHS) 110 ONMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OTIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3MUecKoe SBICHHUE;

pacmo3HaBaTh TPOSIBICHHE HM3YyYCHHBIX (HU3MUECKHX  sBICHUH B
OKpyXXaromeM Mupe (B TOM 4ucie (QU3NYECKHe SIBICHUS B TPUPOJE:
NPUJIMBBI ¥ OTJIMBBI, IBHKEHHUE TuIaHeT COTHEUHOW CHCTEMBI, peaKTHBHOE
JBW)KCHUE IKUBBIX OPTaHW3MOB, BOCIPHUSITHE 3BYKOB >KMBOTHBIMH,
3eMJICTPSCEHNE, CEWCMUYECKHUE BOJHBI, I[yHAMH, JXO, IBETa Te,
ONTUYECKHUE SIBICHUS B MPHUPOJE, OMOIOTHMYECKOE IEHCTBUE BHIUMOTO,
yIbTPaQHOIETOBOTO W PEHTTEHOBCKOTO H3IIyYeHWH, EeCTECTBEHHBIN
paMOaKTUBHBIA (DOH, KOCMHYECKHE JIy4YH, PAAHMOAKTUBHOEC H3IIYUCHHE
NPUPOJHBIX MHUHEPAJIOB, JACHCTBHE pAJUOAKTUBHBIX W3IydeHUH Ha
OpPraHMW3M YeNIOBEKa), MPH ITOM IEPEBOJUTH MPAKTUYECKYIO 3a/1ady B
yueOHYI0, BBIIENATh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (U3HMUECKUX
SIBJICHUI;

ONMKCHIBATh MU3yUYEHHBIE CBOMCTBA TeN M (U3UYECKUE SIBICHUS, UCTIONb3YS
¢usznueckre BeTUYMHBI (CpeHSIE W MTHOBEHHas CKOpPOCTh Tejla MpuU
HEPAaBHOMEPHOM [IBIJKEHUM, YCKOpPEHHUE, MepeMelleHue, MyTh, YrioBas
CKOpOCTb, CHJIa TPEHUS, CUJla YNPYTOCTH, CHUJIA TSHKECTH, YCKOPEHHE
CBOOOJHOTO TAJEHUs, BEC Tela, HUMIYJIbC TeNa, WMITYJIbC CHUJIBI,
MexaHu4deckass pa0oTa MU MOIIHOCTh, TMOTEHIMATIbHAS JHEPrusi Tea,
MOJIHATOTO HAJ[ TMOBEPXHOCTHIO 3€MJIM, TOTECHIIMANbHAS DHEPIHsl CHKATOU
NPYXUHBI, KAHETUYECKAss OHHEPrus, TOJMHAS MEXaHWYEeCKas JHEPrufi,
HeproJ U 4acToTa KoneOaHuil, JIMHA BOJIHBIL, TPOMKOCTb 3BYKa U BBICOTa
TOHA, CKOPOCTh CBETA, MOKa3aTellb MPEJIOMIICHHUS CPeibl), IPU ONMHMCAHUU
NPAaBWIBHO TPAKTOBaTh (PU3UYECKUA CMBICT HCIONB3YEMbIX BEIHYMH,
0003HaueHUsI W EAWHHIBI (U3MUYECKUX BEIWYHH, HAXOIUTh (HOPMYIIBI,
CBSI3BIBAIOIINE JAHHYIO (DU3MYECKYIO BEIMYUHY C IPYTUMH BEIMYUHAMH,
CTPOUTH IrpaMKH U3yYEHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEINYHH;
XapaKkTepu30BaTh CBOMCTBa Tell, (PU3UUECKHE SBICHHUS U IPOLECCHI,
UCTIOJB3YsI 3aKOH COXpPaHEHMsS JHEPruu, 3aKOH BCEMUPHOIO TSATOTEHUS,
OPUHIUI CYNEPHO3ULIMHU CUJ, TPUHIMI OTHOCHUTENIbHOCTH [ anuies,
3akoHbl HpIOTOHA, 3aKOH COXpaHEHHUs HMMITYJIbCa, 3aKOHBI OTPAaXECHHUS U
MPETOMJICHUS CBETA, 3aKOHBI COXPAHEHHS 3apsA0BOIO M MAaCCOBOTO YHUCEI



IpU SIIEPHBIX PEAKUHUAX, MPU ITOM JABATh CIOBECHYIO (OPMYIUPOBKY
3aKOHA M 3alUCBIBATh €r0 MATEMATUUYECKOE BBIPAXKEHHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEl, B TOM YUCIE U B
KOHTEKCTE CUTyallud NPAKTUKOOPUEHTHPOBAHHOTO XapaKTEepa: BBISABISTH
NPUYMHHO-CIIEICTBEHHBIE CBA3HU, CTPOUTH O0BSICHEHUE U3 2—3 JIOTMYECKUX
[IaroB ¢ OMOpod Ha 2—3 HM3YYEHHBIX CBOMCTBA (PU3MYECKUX SIBICHUH,
(U3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3aJayd  (omuparouMecs Ha CcucteMy U3  2—-3
YPaBHEHHMI ), UCTIOIB3YS 3aKOHBI U (DOPMYIIBI, CBA3BIBAIOIINE (PU3HUECKHE
BEJIMYMHBI: Ha OCHOBE aHalM3a YCJIOBMS 3aJadyd 3alMChIBaTh KpPaTKOE
yCIIOBUE, BBISABIATH HEJAOCTAIOIINE WM M30BITOYHBIE JaHHbIC, BHIOMPATH
3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE ISl pEUIEHUS, TPOBOAUTH PACUETHI U
OLICHMBATh PEAIUCTUYHOCTh IMOJYYEHHOTO 3HaueHUs (U3HUYECKOU
BEJIMYUHBL;

pacno3HaBaTh MPOOJIEMbI, KOTOpPbIE MOXXHO pEIIUTh TpPH TOMOUIU
(¢u3MUeCKUX METO/OB, HCIIOJb3Yysl ONHUCAHHE HCCIEIOBaHUS, BBIIEIAThH
npoBepsieMOe  TPEIONIOKEHUE, OLEHUBATh MPAaBUIBHOCTh TOPSAKA
NPOBEJICHUS  HMCCIIEIOBAaHUsS, JIeJlaTh  BBIBOJBI, HMHTEPIPETUPOBATH
pE3yNbTaThl HAOIOICHHUM U ONIBITOB;

OPOBOAUTH OMBITBI MO HAOMIOAEHUI0 (PU3MYECKUX SIBICHUN WU
¢u3nuecknx CBOWCTB Tell (M3ydeHHE BTOporo 3akoHa HproToHa, 3akoHa
COXpaHEHHUs] PHEPTUH, 3aBUCHUMOCTh IepuoAa KoJeOaHUW MPY>KUHHOTO
MasATHUKa OT MAacChl Irpy3a M JKECTKOCTU MPYKHUHBl U HE3aBUCUMOCTH OT
aMIUTUTY/BI MAJIBIX KOJICOAHMM, IPSIMOJIIMHEHHOE PAaCpOCTpaHEHUE CBETA,
pasnokeHue Oenoro cBeTa B CIEKTpP, U3YUYECHUE CBOWCTB M300paKCHHsS B
IUIOCKOM 3€pKajie M CBOWCTB HM300paKeHHs MpeaMeTa B coOHparomen
JUH3e, HAOIOJEHUE CIUIOIIHBIX W JMHEHYAThIX CHEKTPOB H3IIYUYCHHS):
CaMOCTOATETLHO COOMpaTh YCTAaHOBKY M3 W30BITOYHOTO Habopa
o0OpylOBaHMUs, ONHCHIBAaTH XOJ  ONbITA W  €ro  pe3yJbTaThl,
(opMyIupPOBaTH BBIBOIBL;

HOPOBOJIUTH NMPU HEOOXOIUMOCTH CEPUI0 MPSAMBIX U3MEPEHUM, OIpenessis
cpeqHee 3HAaUYeHHE H3MepseMOoil BelaMuuHBl ((HOKyCHOE paccTosHuE
coOuparomeii JTUH3bI), OOOCHOBBIBATH BBIOOp CHOCO0a W3MEPEHHUS
(u3MepuTenbpHOro nNpudopa);

IPOBOJIUTh HCCJIEOBAaHUE 3aBUCUMOCTEH (U3NYECKUX BEJIUYUH C
UCIIOJIb30BAHUEM NPSIMBIX HW3MEPEHHH (3aBUCUMOCTh IYTH OT BPEMEHH
OpU PABHOYCKOPEHHOM JBMXEHUM O€3 HayalbHOW CKOPOCTH, IEpUOJA
KOJIEOaHW MaTeMaTHYeCKOro MasTHHUKA OT JUIMHbI HHUTH, 3aBUCUMOCTHU
yria OTpa)K€HUsl CBETa OT yrja NaJeHUs W yria NpeJoMIIEHHs OT yIja



MajieHus): IUIAHUPOBAaTh HCCICAOBAHHWE, CaMOCTOATEIHLHO COOHMpAaTh
YCTaHOBKY, (DUKCHPOBAaTh pE3yibTaThl  IOJYYCHHOW  3aBUCHMOCTH
bu3nYecKUX BEIMYUH B BHUAEC TaOMUIl U rpadUKOB, JEIaTh BBIBOABI IO
pe3yabTaTaM UCCIIeI0BaHUs;

IPOBOAUTh KOCBEHHBIE W3MEPCHUS (PU3MYECKUX BEIUYUH (CpeaHss
CKOPOCTh M YyCKOpEHHE Tejla TpPU PaBHOYCKOPCHHOM JIBH)KCHHH,
YCKOPEHHE CBOOOJHOrO MaJeHus, KECTKOCTb MPYKUHBI, KOA(DPUIHEHT
TPEHHSI CKOJIBKCHHsI, MEXaHWuYeckas padoTa W MOIIHOCTh, YacTOTa H
nepuoy; KoysieOaHWK MaTeMaTHYeCKOro W MPYKWHHOTO MAasTHUKOB,
ONTHYECKAas CWJIa COOMpAIONICH JIMH3BL, PAAUOAKTHBHBIA  (OH):
IUTAHUPOBATh HM3MEPCHHS, COOMpaTh AKCICPUMEHTAIBHYIO YCTAaHOBKY H
BBITIOJTHATh U3MEPEHUS, CIICIYs MPEIIOKCHHOW WHCTPYKIIMH, BBIYUCISATH
3HAYCHWE BEJIMYUHBI M aHATM3UPOBATH MOJYUYCHHBIC PE3YIbTATHI C YIETOM
3aJIaHHOM TIOTPEITHOCTH U3MEPEHUI;

co0JIr01aTh TTpaBUJia TEXHUKW 0€30MacHOCTH MPHU paboTe ¢ Ja00paTOpHBIM
00opy10BaHUEM;

pa3nuYaTh OCHOBHBIC TIPU3HAKHW W3YYCHHBIX (DU3UYECKUX MOJICIICH:
MaTepHalibHas TOYKa, a0COJIOTHO TBEPIOE TEJIO, TOYCYHBIH HCTOYHHK
CBETa, JIy4, TOHKas JMH3a, IUJIAaHETapHas MOJeJb aTroMa, HYKJIOHHAas
MOJIeJTb AaTOMHOTO S]1pa;

XapaKTepu30BaTh MPUHLHUINBI  JACHCTBUS  W3YYEHHBIX MOPHOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOW Ha WX oOMNUcaHus (B TOM YHCIIE:
CIUJOMETP, NATYUKU TOJOKEHUS, PACCTOSHUA W YCKOPEHHS, paKera,
9XOJIOT, OYKH, TMepuckorn, (oroanmapar, ONTHYECKHE CBETOBOIBI,
CIEKTPOCKOM, JO03UMETp, KaMmepa BuibCoHa), HCHOIB3ys 3HAHUS O
CBOMCTBaX (PUBMYECKUX SABJICHHUH UM  HeoOXoauMble (HU3NUYECKHUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXEMATHYHbIE PUCYHKH M3YYCHHBIX TEXHHUUYECKHUX
YCTPOMCTB, U3MEPHUTEIBHBIX MPUOOPOB M TEXHOJIOTHYECKUX IMPOIIECCOB
IpU PEHICHUH YYeOHO-TPAKTUYECKUX 3a/1ad, ONTUYECKUE CXEMBI IS
MOCTPOCHHUS N300paKEHUH B IIIOCKOM 3€pKajie U COOUpAIONIeH JIMH3E;
OPUBOIUTHL  TpUMEPHl  (HaXoauTh  WHGOOpPMAIMI0O O  MPUMEpax)
IPAKTUYECKOTO HCIOJIb30BAaHUS (PU3NYECKUX 3HAHWK B IOBCEIHEBHOU
KU3HU JJ1s1 oOecrieueHns 0€30MacHOCTH MPH OO0paIlieHnu ¢ MpuoopaMu U
TEXHHYECKUMHU yCTPONCTBAMHU, COXPAHEHUS 3J0POBbS W COOIIOACHUS
HOPM DKOJIOTHYECKOTO TTOBEICHHS B OKPYIKAIOIIEH CpeJie;

OCYIICCTBIISITh TOUCK HHpOpManuu (U3HYECKOTO COJACpKAHHUS B
WNuTepHeTe, caMOCTOSITENNBHO (hOPMYTUPYS MOUCKOBBIN 3alpoc, HaXOIUTh



MyTH OINpPEAENICHUs TOCTOBEPHOCTH MOJYYEHHOW MH(OpPMALMU HA OCHOBE
MMEIOIUXCS 3HAHUM U TOTIOJTHUTEIbHBIX UCTOYHUKOB;

MCII0JIB30BaTh MPHU BHINOJHEHUH YyYEOHBIX 3aJaHUN HAyYHO-TIOMYJSPHYIO
AUTEpaTypy (PU3NYECKOTO COAEp)KaHUs, CHPaBOYHbIE MaTepHallbl,
pecypcel cetu MHTepHeT, BlageTs npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHusl HH(GOPMAIIMU U3 OJHON 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHBIE MHCHMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE
uH(bOpPMAIMK U3 HECKOJBKUX HCTOYHMKOB (PU3NYECKOTO COJIEp)KaHUs,
nyOJIMYHO MPEACTaBIATh PE3yIbTaThl MPOSKTHOMN MIIM UCCIEI0BATEIbCKON
NEeSATENbHOCTH, TMPU OTOM TPAMOTHO  HCIOJIb30BaTh  M3YYEHHBIH
NOHSATUMHBIA amnmapaT W3y4aemoro paszzena (U3MKd U COMNPOBOXKIATH
BBICTYIIJIEHUE TMpEe3eHTalMe ¢ y4€TOM OCOOEHHOCTEW ayauTOpuu
CBEPCTHHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIIACC
KoanyecTBO 4acoB
Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (LN (POBbIE)
Konrpoasubie | IlpakTHyeckue
n/m NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI

Paszpnen 1. @usuka u e€ poJib B NIO3HAHMH OKPY/KAIOLIEr0 MUpa
1.1 ®dwusmKa - HayKa 0 IPUPOJIC 2 https://m.edsoo.ru/ZJ2UI3BMX
1.2 du3nyecKkue BEIUYUHBI 2 1 https://m.edsoo.ru/UDCTC8RJD
1.3 EcTtecTBeHHOHAy4YHBINH METO/1 MO3HAHUS 2 1 https://m.edso0.ru/ZOL7QLIIS

Hroro mo pazmeny 6

Pa3znen 2. IlepBoHayaibHble CBeJIEHUS 0 CTPOEHUH BellleCTBA
2.1 Crtpoenue BemecTa 1 https://m.edsoo0.ru/2SJ151M41

BH)KEHHE M B3aMMOJCHCTBHE YaCTH
2.2 A A i 2 1 https://m.edsoo.ru/ZXDKQLXCC
BEIICCTBA

2.3 ArperaTHble COCTOSIHHS BEIIECTBA 2 https://m.edsoo0.ru/ONOV1IXY1K

Hroro no pazgeny 5

Paznen 3. /IBu:keHHe U B3aUMoO/ieiicTBUE TeJl

https://m.edsoo.ru/SFPMEBWO

3.1 MexaHnuecKoe OBUKEHUE 3 K
3.2 Wuepnus, Macca, MIOTHOCTh 4 https://m.edsoo.ru/GXPU4MT5P
3.3 Cuna. Bunpe! cun 14 1 2 https://m.edsoo.ru/9RNDRUONW

Hroro no paszneny 21

Pasnen 4. /laBiieHue TBEPABIX TeJl, JKMIAKOCTEH M ra3oB



https://m.edsoo.ru/ZJ2UI3BMX
https://m.edsoo.ru/UDCTC8RJD
https://m.edsoo.ru/ZOL7QLIIS
https://m.edsoo.ru/2SJI51M41
https://m.edsoo.ru/ZXDKQLXCC
https://m.edsoo.ru/ONOV1XY1K
https://m.edsoo.ru/SFPMEBWOK
https://m.edsoo.ru/SFPMEBWOK
https://m.edsoo.ru/GXPU4MT5P
https://m.edsoo.ru/9RNDRU0NW

1 B,
41 Hasnerue. llepenaria xaperiti TCpAbIMIL 3 hitps://m. eds00.ru/X0DW367P2
TEJIAMHU, KUJKOCTSIMH U ra3aMu
4.2 JlaBnenue ®KuJIKoCTH https://m.edsoo.ru/2MVXZ0KL4
4.3 ATMoOcdepHOe TaBieHUE 6 https://m.edso00.ru/T7134SXNO
4.4 JlelicTBe RUAKOCTH 1 rasa Ha 7 3 hitps://m.eds00.ru/NFEGOYBNK
MOTPYKEHHOE B HUX TEJIO
Hroro no pazgeny 21
Pa3nen 5. PaGora u MomHOCTb. JHEprus
5.1 PaboTa u MomHOCTH 1 https://m.edsoo.ru/75LMREDY1
5.2 [IpocTeie MEXaHU3MBI 1 https://m.edso00.ru/504NQXKX9
5.3 MexaHudeckast SHEPTHsI https://m.edso00.ru/G30454EMT
Hroro mo pazgeny 12
PezepBHoe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 68 12

I[TPOTPAMME



https://m.edsoo.ru/X0DW367P2
https://m.edsoo.ru/2MVXZ0KL4
https://m.edsoo.ru/T7134SXN0
https://m.edsoo.ru/NFE6OY8NK
https://m.edsoo.ru/75LMREDY1
https://m.edsoo.ru/504NQXKX9
https://m.edsoo.ru/G3O454EMT

8 KUIIACC

KoanuecTBo 4acon
HaumeHoBaHue pa3ie/ioB U TeM duekTpoHHble (¢ poBbIE)
Ne i/ KoHTpoibHbI IIpakTH4eckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE peCypChl
e padoThI padoThI
Paszgea 1. TensioBble siBjIeHUst
11 Ctpoenue u CBOICTBA BEIECTBA 7 https://m.edso00.ru/R8QZNCIPM
1.2 TennoBsie mporecch 21 1 5 https://m.edsoo.ru/FI42A5VZA
Hroro mo pazueny 28
Paznea 2. DiekTpuvyecKkue 1 MATHUTHbBIE SIBJICHUSA
C) .3
2.1 TekTpHTeviue 3apsim)1 APACIIHE 7 1 https://m.edso00.ru/R4QORCT Q4
TeJa U UX B3aUMO/JICHCTBUE
2.2 [TocTosTHHBIN 3NIEKTPUUYECKUN TOK 20 2 7 https://m.edsoo.ru/PBQBOWS2B
23 P —— 6 1 15 'fl\ttps://m.edsoo.ru/BU LAFRBR
2.4 DneKTpoOMarHuTHasK MHIYKITUS 4 https://m.edsoo.ru/7QOD8EL15
Hroro no pazgeny 37
PezepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10
- 68 4 145

I[TPOTPAMME



https://m.edsoo.ru/R8QZNCIPM
https://m.edsoo.ru/FI42A5VZA
https://m.edsoo.ru/R4QORCTQ4
https://m.edsoo.ru/PBQB0WS2B
https://m.edsoo.ru/BULAFRBRA
https://m.edsoo.ru/BULAFRBRA
https://m.edsoo.ru/7QOD8EL15

9 KUIIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaudecTBO 4acoB

DJIeKTpOHHbIe (L1 (POBbIE)

Ne i/ KoHTpo/bHbI IIpakTHYeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE peCypChl
e padoThI padoThI
Paszpen 1. Mexanudeckue siBJICHUSA
Mexannyeckoe €HHE U CIIOCOOBI ero
11 NAHITACCROC ABIDICHIE 1 ¢ prer 10 1 https://m.edso0.ru/CEOGHRGTL
OTHMCaHUSA
1.2 BsaumopneiictBue ten 20 1 https://m.edsoo.ru/UC1RQAF4C
1.3 3aKOHBI COXPAHEHUS 10 https://m.edsoo.ru/SHEC3Y25B
Hroro mo pazueny 40
Pa3nen 2. Mexanuveckue Ko0J1e0aHUSA U BOJTHBI
2.1 Mexannyeckue KoJieOaHus https://m.edso0.ru/S5VIGSAI3
2.2 MexaHu4ecKre BOJHBI. 3BYK 8 1 https://m.edsoo.ru/DHIJG8AS50
Hroro no pazgeny 15
Pa3znen 3. DileKTPOMATrHUTHOE 110JI€ M JIEKTPOMATrHUTHbIE BOJIHbI
One e
3.1 JICKIPOMATHITTHOS HOJC 1 6 2 https://m.edsoo.ru/DT98BSEY0
AJIEKTPOMArHUTHBIE BOJTHBI
Utoro no pazneny 6
Pa3znen 4. CBeToBLIE IBJICHHSA
https://m.edsoo.ru/HBN3NMK2
4.1 3aKOHBI pacIpOCTPAHEHHUS CBETA 6 2 M
4.2 JIMH3BI ¥ ONITHYECKHE TPUOOPHI https://m.edsoo.ru/2Z0WNYKRX1
4.3 PaznoxeHnue 6e10ro cBeTa B CEKTP https://m.edsoo.ru/2Z5AHODTO



https://m.edsoo.ru/CEOGHRGTL
https://m.edsoo.ru/UC1RQAF4C
https://m.edsoo.ru/5HEC3Y25B
https://m.edsoo.ru/S5VIGSAI3
https://m.edsoo.ru/DHIJG8A50
https://m.edsoo.ru/DT98B8EY0
https://m.edsoo.ru/HBN3NMK2M
https://m.edsoo.ru/HBN3NMK2M
https://m.edsoo.ru/2OWNYKRX1
https://m.edsoo.ru/2Z5AH0DTO

Hroro no pazgeny 15
Pazgea S. KBanTOBbBIE sIBJICHUS
n
5.1 CTYCRARHE 1 HOTIOIEHHE cheta 4 1 hitps://m. eds0.ru/BK5E4AQQS
aTOMOM
5.2 CrpoeHne aTOMHOTO sjipa 6 1 https://m.edsoo.ru/U3WX2R6IB
5.3 SnepHblie peakuu 1 https://m.edsoo.ru/TMMVY9VSF
Hroro no pazneny 17
Pa3nen 6. IloBTopuTeibHO-0000 a0 1M MOYJIb
I1 000
6.1 OBTOPEHEHC H ODODIICHHE CORCPMATIA 9 2 https://m.edsoo.ru/JKQXVJ8BE
Kypca ¢usuku 3a 7-9 knacc
Hroro mo pazueny 9
OBUIEE KOJIMYECTBO YACOB I10
- 102 27

I[TPOTPAMME



https://m.edsoo.ru/BK5E4AQQ8
https://m.edsoo.ru/U3WX2R6IB
https://m.edsoo.ru/TMMVY9VSF
https://m.edsoo.ru/JKQXVJ8BE

IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KoanyecTBO yacoB Jara
Ne DJIeKTpOHHbIe N poBbIe
Tema ypoka Kourpoububie | IIpakTuyeckue | H3YYeHH
n/n Bcero o0pa3oBaTe/ibHbIE peCypChl
padoThI padoTsbI |
®du3nKa — Hayka O MPUPOJIE.
1 SABnenus npupoasl. dusnyeckue 1 https://m.edso0.ru/35YPBIW5SK
SIBIICHUS
MexaHndeckue, TCILUIOBEIE,
2 AIEKTPUYECKUE, MATHUTHBIE, 1 https://m.edsoo.ru/I16U53L6H
CBETOBBIE, 3BYKOBBIE SIBIICHUS
®u3nyecKue BEIMYUHBI U UX
3 1 https://m.edsoo.ru/6ZYFTFPAT

W3MEpeHHE

Ypok-uccienoBanue

"U3mepenue teMmnepaTypsl Ipu
4 IIOMOILH KUIKOCTHOTO 1 1 https://m.edso0.ru/VOQGCNSIMP
TEPMOMETpPA U JTaTYMKA

TemnepaTrypsr"”

Kak ¢uzuka u gpyrue
€CTECTBEHHbIE HAYKHU U3YYalOT
npupofy. EcrecTBeHHOHayUHbIH

5 1 https://m.edsoo.ru/3LPP2HP X2
METOJ ITO3HAHUS. OHI/IcaHI/Ie
¢bu3nvecKux SBICHUN C
HOMOIIIBIO MOJIEJIEN
Ypok- "TT
6 POCHCCTICAOBAMC "1 IpOBEPKa 1 1 https://m.eds00.ru/9YLZITEMU

TUIIOTE3bI: JaJbHOCTH MOJIETA



https://m.edsoo.ru/35YPBIW5K
https://m.edsoo.ru/I16U53L6H
https://m.edsoo.ru/6ZYFTFPA7
https://m.edsoo.ru/VQGCN8IMP
https://m.edsoo.ru/3LPP2HPX2
https://m.edsoo.ru/9YLZITEMU

[IapyuKa, MyIeHHOTO
TOPU30HTAIILHO, TEM OOJIbIIIE,
geM OoJTbIle BBICOTA ITycKa'

Crtpoenue BemiectBa. OMBITHI,
JIOKa3bIBAIOIIHNE JUCKPETHOE
CTPOCHHE BEIECTBA

https://m.edsoo.ru/F5PU40LYR

JIBM>KEHHE YacTuIl BEIECTBa

https://m.edsoo.ru/HQ31SN1F3

Ypoxk-uccnenoanue «ONbITHI MO
HaOJIIOACHUIO TEIJIOBOTO
pacIIupEeHHS Ta30BY»

https://m.edsoo.ru/FT87UNTLS

10

ArperatHble COCTOSIHUS
BEIIECTBA

https://m.edso0.ru/STRDWACXM

11

B3anMocBs3p Mexay
CBOMCTBaMH BEILIECTB B Pa3HbIX
arperaTHbIX COCTOSTHUSIX U UX
aTOMHOMOJIEKYJISPHBIM
ctpoerreM. OcoOEHHOCTH
arperaTHbIX COCTOSTHUHN BO/IbI

https://m.edsoo.ru/AWM1DBI148

12

MexaHnnuyeckoe IBUKEHUE.
PaBHOMepHOE U HEpaBHOMEPHOE
JIBUKCHHE

https://m.edsoo.ru/SW6CCIHB1

13

Ckopoctb. Equnuiier ckopoctu

https://m.edso0.ru/29GPTJAKL

14

Pacuer IIYTHU 1 BPEMCHU
JABUIKCHUA

https://m.edsoo.ru/PVHMNWAUA

15

WNuepuus. 3akoH UHEPIUU.
BzaumoaeiicTBue Tea Kak
IPUYHMHA U3MEHEHUS CKOPOCTH
JIBMOKCHMS Tell

https://m.edsoo.ru/KX55101BX



https://m.edsoo.ru/F5PU4OLYR
https://m.edsoo.ru/HQ31SN1F3
https://m.edsoo.ru/FT87UNTLS
https://m.edsoo.ru/STRDWACXM
https://m.edsoo.ru/AWM1DBI48
https://m.edsoo.ru/3W6CCIHB1
https://m.edsoo.ru/29GPTJAKL
https://m.edsoo.ru/PVHMNWAUA
https://m.edsoo.ru/KX5510IBX

16

IInotHOCTHE BemiectBa. Pacuer
Macchl 1 00beMa Telia o ero
IUIOTHOCTH

https://m.edso00.ru/0S71X3DPS

17

Jlaboparopuas paboTa
«OrnpeneneHue mIOTHOCTU
TBEPAOTO TEIa»

https://m.edsoo.ru/OH22PX7CX

18

Pemmenue 3a1au o reme
"TInmoTHOCTH BemecTra"

https://m.edso00.ru/50DYVYG49

19

Cuna xak xapakTepucTUKa
B3anMoaeicTBus Ten. Cuna
ynpyroctu. 3akoH ['yka

https://m.edsoo.ru/NV56FY1G2

20

JlabopaTtopHnast pabota
«M3yueHune 3aBUCUMOCTH
pactspxeHus (nedopMariim)
MPYKUHBI OT MPUIIOKEHHOMN
CHJIBI»

https://m.edsoo.ru/PXXW6DHXE

21

SIBnenune taroreHusa. Cria
TSKECTHA

https://m.edsoo.ru/OCWJIXFNQE

22

CBs3b MEXY CUIION TSKECTH U
Maccoii Tena. Bec Tena.
Pemenne 3amau no treme "Cuna
TsKecTH"

https://m.edsoo.ru/8PZHPV1YJ

23

Cua TsDKeCcTH Ha APYrux
nna"erax. @u3nyeckue
XapaKTCPUCTUKHU IIJIAHET

https://m.edsoo.ru/IM2DOKYLI

24

I/I3MepeHHe CHJIL. I[I/IHaMOMCTp

https://m.edso0.ru/IT1ZGKCKH

25

Bec tena. HeBecomocTh

https://m.edsoo.ru/UA01SQ8RE

26

CnosxeHue 1ByX cuil,

https://m.edsoo.ru/L6SNUZVZ8



https://m.edsoo.ru/0S71X3DPS
https://m.edsoo.ru/OH22PX7CX
https://m.edsoo.ru/5ODYVYG49
https://m.edsoo.ru/NV56FY1G2
https://m.edsoo.ru/PXXW6DHXE
https://m.edsoo.ru/OCWJXFNQE
https://m.edsoo.ru/8PZHPV1YJ
https://m.edsoo.ru/IM2DOKYLI
https://m.edsoo.ru/IT1ZGKCKH
https://m.edsoo.ru/UA01SQ8RE
https://m.edsoo.ru/L6SNUZVZ8

HaIlpaBJICHHBIX 10 OJTHON
npsiMoi. PaBHOieMCTBYIOIIAs
cuI

27

Pemenue 3agau no reme
"PaBHogeiicTByromast cri"

https://m.edsoo.ru/MKPXDZNX5

28

TpeHue CKoJIbKEHUS U TPEHUE
nokos. Tpenue B nmpupoae u
TEXHUKE

https://m.edsoo.ru/TAIEOSMMH

29

JlabopaTtopHnas pabota
«M3yueHne 3aBUCHUMOCTH CHJIBI
TPEHUSA CKOJIBXKCHHUA OT CHUJIBI
JIaBJICHUS U XapakTepa
COTPUKACAIOLIUXCS
MMOBEPXHOCTEI

https://m.edsoo.ru/TAQP4B30A

30

Pemenue 3agau Ha onpenencHue
PaBHOJEHCTBYIOIIEH CHITBI

https://m.edsoo.ru/5YY23XXSD

31

Pemenue 3agay mo remam: «Bec
tenay, «I paduueckoe
n3o0pakeHue crn, «CHIbD,
«PaBHOACHCTBYIOIIAS CUID»

https://m.edso0.ru/T9V639RZF

32

KonTtponbHas paboTa o TeMam:
«MexaHn4YeCcKoe IBHIKCHUCY,
«Macca, II0THOCThY, «Bec
tenay, «I papuyeckoe
n3o0paxenue cumy, «CHIIbD

https://m.edsoo.ru/P4RO8SWE4D

33

Hasnenune. CriocoObl
YMEHBIIICHUS U YBEITUYCHUS
JABJICHUS

https://m.edsoo.ru/25TVM1FDL



https://m.edsoo.ru/MKPXDZNX5
https://m.edsoo.ru/TA1E0SMMH
https://m.edsoo.ru/TAQP4B3OA
https://m.edsoo.ru/5YY23XXSD
https://m.edsoo.ru/T9V639RZF
https://m.edsoo.ru/P4RO8WE4D
https://m.edsoo.ru/25TVM1FDL

34

JlaBiienue raza. 3aBUCUMOCTD
IaBJIECHMS ra3a OT 00bEMa,
TeMIIEpaTyphl

https://m.edsoo.ru/544Y MX9WR

35

Ilepenaua naBneHus TBEPABIMU
TCJIaMH, ) KUJAKOCTAMU U ra3daMu.
3axoH [lackans

https://m.edsoo.ru/CG5P08NWO

36

HaBHCHI/IG B XXUJKOCTH U rase,
BBI3BAHHOC ﬂeﬁCTBHeM CHIJIBI
TAXKECTHU

https://m.edsoo.ru/K7T71219UC

37

Pemrenue 3agad mo reme
«JlaBiieHUE B )KUJKOCTH H Ta3e.
3axod Ilackars»

https://m.edsoo.ru/UHHC5RB6W

38

CooOmaromuecs cocyabl

https://m.edsoo.ru/7THDBMDHR2

39

IM'mapaBanueckuit mpece

https://m.edso0.ru/67X2LF396

40

Manowmertpsi. [TopuiaeBoit
SKAIKOCTHEIN HAacoC

https://m.edso0.ru/5G846G718

41

AtMmocdepa 3emun. [IpuauHsb
CYIIIECTBOBAHUS BO3IYITHON
000J104KH 3eMad. 3aBUCHMOCTD
aTMOC(hepHOTO AaBJICHUS OT
BBICOTHI HaJl YyPOBHEM MODSI

https://m.edsoo.ru/DRQ6ZPW1M

42

Bec Bo3nyxa. AtmMocdepHoe
JIaBJICHUE

https://m.edsoo.ru/PYRNEDISY

43

W3mepenune arMmocdepHOro
nasnenust. OnsiT Toppuuenau

https://m.edso0.ru/2183TIPD4

44

3aBUCHUMOCTh aTMOC(HEpHOTO
JABJICHUS OT BBICOTHI HAJI
YPOBHEM MOps

https://m.edsoo.ru/YWJFWMZI1J



https://m.edsoo.ru/544YMX9WR
https://m.edsoo.ru/CG5P08NWO
https://m.edsoo.ru/K7T1219UC
https://m.edsoo.ru/UHHC5RB6W
https://m.edsoo.ru/7HDBMDHR2
https://m.edsoo.ru/67X2LF396
https://m.edsoo.ru/5G846G7I8
https://m.edsoo.ru/DRQ6ZPW1M
https://m.edsoo.ru/PYRNEDISY
https://m.edsoo.ru/2I83TIPD4
https://m.edsoo.ru/YWJFWMZIJ

45

bapomerp-anepoun.
ATMmocdepHoe naBiieHue Ha
Pa3IMYHBIX BBICOTAX

https://m.edsoo.ru/WBNXTP7GR

46

Pemenne 3amad mo Teme
"ATtmocepHoe naBneHue"”

https://m.edsoo.ru/YWVWL5TA1L

47

JlelicTBUE )KUJIKOCTH M Ta3a Ha
IIOTPYKEHHOE B HUX TEJIO.
ApxumenoBa cuia

https://m.edsoo.ru/SMG9FR466

48

JlabopaTtopHnas pabota
«OmnpeneneHre BHITATKABAIOICH
CHUJIbI, ICVCTBYIOILIEH Ha TETO,
MOTPYKEHHOE B JKHIKOCTHY

https://m.edsoo.ru/7U40I1DLK2

49

JlaGopaTopHas paboTa 1Mo Teme
«HccnenoBanne 3aBUCHMOCTH
Beca Tejia B BoJe OT 00bpEMa
MOTPY>KEHHOW B )KUJKOCTh YaCTH
TEIa

https://m.edsoo.ru/OUOBGKKSW

50

IImaBanue Ten

https://m.edsoo.ru/UMAE9Q10Y

51

JlaGopaTtopHnas pabota
"KonctpynpoBaHue apeoMeTpa
WJIM KOHCTPYUPOBAHUE JIOJKU U
orpeesieHue e€
rpy3010AbEMHOCTH"

https://m.edsoo.ru/BGOVBS63P

52

Pemenne 3amag mo Temam:
«InaBanue cynos.
Bosznyxomnasanuey, «JlaBnenue
TBEPABIX TEN, KUIAKOCTEU U
ra3oBy

https://m.edsoo.ru/R7VHLAGOQ



https://m.edsoo.ru/WBNXTP7GR
https://m.edsoo.ru/YWVWL5TA1
https://m.edsoo.ru/SMG9FR466
https://m.edsoo.ru/7U40IDLK2
https://m.edsoo.ru/0UOBGKKSW
https://m.edsoo.ru/UMAE9Q10Y
https://m.edsoo.ru/BG0VBS63P
https://m.edsoo.ru/R7VHLA60Q

53

Mexanndeckas paborta

https://m.edsoo.ru/1YIR6J7L5

54

Momsocts. Equnuiist
MOIITHOCTH

https://m.edsoo.ru/4AUUXIHR1X

55

Ypoxk-uccnenopanue "Pacuér
MOIIHOCTH, pa3BUBAEMOH IIPH
noabéMe 1o jecTHuue"

https://m.edsoo.ru/GDB065558

56

[IpocTeie Mexanu3mel. Peryar.
PaBHOBeCHE cuil Ha ppryare

https://m.edsoo.ru/8YRUOUGS?2

57

KonTponsnas pabora o teme
«/laBneHue TBEpABIX TEM,
KUJIKOCTEN U Ta30B» /
Bcepoccuiickas npoBepoyHas
pabota

https://m.edsoo.ru/DWLOWQXQZ

58

Peseprubriit ypok. Pabora ¢
TEKCTaMH 10 TeMe «/laBiieHue
TBEPIBIX TEJ, KHUIKOCTCH U
razoBy / Bcepoccutickas
poOBEpOYHasi paboTa

https://m.edsoo.ru/RFCSYB9F8

59

Pbruaru B TexHHKE, OBITY U
npupoie. JlabopatopHas pabora
«HccnenoBanue ycinoBHii
paBHOBECHS pblyaray

0.5

https://m.edsoo.ru/KR7VOIXUT

60

Pemenue 3agau no teMe
«YcaoBus PAaBHOBCCHA pblYara»

https://m.edsoo.ru/6AXDHFS8N

61

Koadduuuent noseznoro
NEUCTBUS MEXaHU3MA.
JIaGoparopHas paboTa
«M3mepenne KII/I HakioHHOM

0.5

https://m.edsoo.ru/4AAYEYZDMW



https://m.edsoo.ru/1YIR6J7L5
https://m.edsoo.ru/4UUXIHR1X
https://m.edsoo.ru/GDB065558
https://m.edsoo.ru/8YRUOUGS2
https://m.edsoo.ru/DWL0WQXQZ
https://m.edsoo.ru/RFCSYB9F8
https://m.edsoo.ru/KR7V0IXUT
https://m.edsoo.ru/6AXDHFS8N
https://m.edsoo.ru/4AYEYZDMW

IIJIOCKOCTH»

62

Pemrenue 3agad mo reme
"Pabora, momuocth, KIT/I"

https://m.edsoo.ru/\VF5XBQLVS

63

Mexanudeckast SHEpTHsl.
Kunernueckas u noteHuManbHas
SHEPrUs

https://m.edso0.ru/SHQE7HOYK

64

3aKOH COXpaHEHUs
MEXaHU4YECKOHN YHEPTUU

https://m.edsoo.ru/46Y22ZPME

65

YPOK-3KCIIEPUMEHT IO TEME
"OKCIIEpUMEHTAIBbHOE
ompeeseHue N3MECHEHUS
KUHETUYECKOUN U
MMOTEHITUATLHON YPHEPTUU TIPH
CKaTBIBAHMM TeJIa IO HAKIIOHHOU
mIockocTu"

https://m.edsoo.ru/SM7E7YTZC

66

KonTtponpHas padoTa o treme
«PaboTa 1 MOIITHOCTh. DHEPTHUS»

https://m.edsoo.ru/AECZ9T7EC

67

Peseprubiit ypok. Pabora ¢
TEKCTaMH 110 TEME
"MexaHudeckoe IBUKeHue"

https://m.edsoo.ru/MJIPGGSA3

68

PesepsHrliit ypok. Pabora ¢
TexcTtamu 1o Teme "Pabora.
MoiHocTh. DHeprus"

https://m.edsoo0.ru/XT2SMNZYM

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68

12



https://m.edsoo.ru/VF5XBQLVS
https://m.edsoo.ru/3HQE7H0YK
https://m.edsoo.ru/46Y22ZPME
https://m.edsoo.ru/5M7E7YTZC
https://m.edsoo.ru/AECZ9T7EC
https://m.edsoo.ru/MJJPGGSA3
https://m.edsoo.ru/XT2SMNZYM

8 KUIIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTH4eckue
padoTsI

Jara
H3YYeHH
|

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

OcCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KUHETHYECKO M
TEOPHUH U UX OTIBITHBIE
TIOITBEPKICHUS

https://m.edsoo.ru/10BIEJ8BGQ

Macca u pazMep aTOMOB U
MOJIEKY

https://m.edsoo.ru/OMIN4E3EH

Monenu TBEPAOTO, )KUAKOTO U
ra3z000pa3HOro COCTOSTHUMN
BEIECTBA

https://m.edsoo.ru/HVW3WMRAS

OObsicHEHHE CBOMCTB TBEPJIOTO,
YKUJIKOTO U Ta3000pa3HOTO
COCTOSIHMH BEIeCTBa HAa OCHOBE
MOJIOKCHHUI MOJICKYJISIPHO-
KHHETHYECKOM TeOpHuu

https://m.edsoo.ru/DJYTZQHS3

Kpucrannnueckue u amopdubie
Tena

https://m.edso0.ru/8G73PVM40

CMauuBaHue 1 KallWJIAPHOCTD.
HOBerHOCTHOC HaTsHOKCHUC

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

TemoBoe pacmupenue u
cKaThe

https://m.edsoo.ru/I3N30KS8L

Temmneparypa. CBa3b
TEMIIEPATYPBI CO CKOPOCTHIO
TEIUIOBOTO JABM)KEHUS YaCTHULL

https://m.edsoo.ru/5XSV6F15B



https://m.edsoo.ru/10BIEJ8GQ
https://m.edsoo.ru/OMIN4E3EH
https://m.edsoo.ru/HVW3WMRA5
https://m.edsoo.ru/DJYTZQH83
https://m.edsoo.ru/8G73PVM40
https://m.edsoo.ru/7XZHOXTSK
https://m.edsoo.ru/I3N3OKS8L
https://m.edsoo.ru/5XSV6F15B

Buyrpennss sneprus. CriocoObt
M3MEHEHUS BHYTPEHHEH SHEPTHU

https://m.edsoo.ru/BBVCI9IMHG6

10

Buael Tennonepenaun

https://m.edsoo.ru/WF4J3070P

11

VYpoxk-koHpepeHuus
"[IpakTHUecKOe UCII0JIb30BaHUE
TEIVIOBBIX CBOMCTB BCIICCTB U
MaTCprualoB B LCIIAX
sHeprocoepexeHus"

https://m.edsoo0.ru/UU910QFZW

12

KonmuectBo TemioTsl. Y aenpHas
TCIIIIOEMKOCTh

https://m.edso0.ru/88291DDIZ

13

VYpaBHEHHE TEIUIOBOTO OasiaHca.
TennooOMeH U TETI0OBOE
paBHOBECHE

https://m.edsoo0.ru/P52QUVQJE

14

JlaGopaTtopHnas pabota
"UccneqoBanue IBICHUA
TEII000MEeHa TTPU CMEITMBAHUHT
XOJIOJTHOM U Topstdeit BOAbI"

https://m.edsoo.ru/FR2N6N5GV

15

Pacuer xommuecTBa TCIIJIOTHI,
HeO6XOI[I/IMOl"O JJI1 HarpeBaHUsA
T€J1a U BBIACIIAAEMOI'O UM IIPU
OXJIaXICHHUHN

https://m.edsoo.ru/JSMRALAPW

16

JlaGopaTtopHas pabota
"Onpenenenue yaeiabHOM
TEIUIOEMKOCTH BellecTBa"

https://m.edso0.ru/401T1ZJAH

17

3Hepr1/m TOILIMBA. Y AelIbHAs
TCIUIOTA CTOpaHUA

https://m.edso0.ru/683AIXYWS

18

IInaBnenue u OTBCPACBAHUC
KpUCTAJTNIMYCCKUX TCJI.

https://m.edsoo.ru/JHES5A1PJF



https://m.edsoo.ru/BBVCI9MH6
https://m.edsoo.ru/WF4J3O70P
https://m.edsoo.ru/UU910QFZW
https://m.edsoo.ru/88291DDIZ
https://m.edsoo.ru/P52QUVQJE
https://m.edsoo.ru/FR2N6N5GV
https://m.edsoo.ru/J8MRA1APW
https://m.edsoo.ru/4OIT1ZJAH
https://m.edsoo.ru/683AIXYW8
https://m.edsoo.ru/JHE5A1PJF

VYnennHad TeIwioTa IUIaBICHUS

19

JIaboparopHas paboTa
"Onpenenenue yaeiabHOM
TEIUIOTHI TUIaBJICHUS JIbaa"

https://m.edsoo.ru/LCOXVHGHD

20

[TapooOpazoBanue u
KoHAeHcauus. Mcrnapenne

https://m.edso0.ru/COG4DQKML

21

Kunienne. Y nenpHas Temiora
napooOpa3oBaHUs U
KOHJICHCAIMU. 3aBUCHMOCTD
TEMITepaTyphbl KATICHHS OT
aTMOC(hepHOTO TaBJICHUS

https://m.edsoo.ru/Y7HDIM2GZ

22

BrnaxnocTs Bo3ayxa.
JlaGopaTtopHnast pabota
"OnpeneneHne OTHOCUTEIIbHOM
BJIAXKHOCTH BO3ayxa"

https://m.edsoo.ru/7KP37W0J1

23

Pemenue 3a1a4 Ha onpeiesieHue
BJIQYKHOCTH BO3/yXa

https://m.edsoo.ru/N4XJEXGAL

24

[IpuHIMIBI PaOOTHI TETIIOBBIX
neurateneit. [lapoBas TypOuHa.
JIBurarens BHyTPEHHETO
CrOpaHus

https://m.edsoo.ru/6BKWSWYG6

25

KIIJI TenmoBoro gBurares.
TermnoBrle IBUTATEH U 3aIATA
OKpYXarolen cpebl

https://m.edsoo.ru/UJA3DRDOH

26

3aKkoH COXpaHCHUA U
IpeBpaliCHUus SHCPIUn B
TCIUIOBBIX ITPpOLECcax

https://m.edsoo.ru/B1KX6RPQ9

27

[ToaroToBka Kk KOHTPOJIBHOU

https://m.edso0.ru/9AQ53CC7C



https://m.edsoo.ru/LCQXVHGHD
https://m.edsoo.ru/CQG4DQKML
https://m.edsoo.ru/Y7HDJM2GZ
https://m.edsoo.ru/7KP37W0J1
https://m.edsoo.ru/N4XJEXGAL
https://m.edsoo.ru/6BKWSWYG6
https://m.edsoo.ru/UJA3DRD0H
https://m.edsoo.ru/B1KX6RPQ9
https://m.edsoo.ru/9AQ53CC7C

pabote o Teme "TeruioBbie
siBJieHUs. VI3MeHenne
arperaTHbIX COCTOSIHUI
BemlecTna"

28

KonTtposnsHas paboTa o teme
"TerIoBbIC SABJICHHUS.
W3meHeHne arperaTHbix
COCTOSTHHH BerecTna'

https://m.edso0.ru/0X03133KU

29

Dnektpuzarus Ten. [[Ba pona
MEKTPUICCKHIX 3aPAIOB

https://m.edsoo0.ru/9ES5SKDOMD

30

Ypok-uccienoBanue
"DnexTpuszanus Te1 UHAYKIUEH
Y IIPU CONIPUKOCHOBEHHUH"

https://m.edsoo.ru/JALQFK67J

31

B3anmopnericTBue 3apsoKeHHBIX
ten. 3akoH Kymona

https://m.edsoo.ru/L1IJCQZZS9

32

DIIEKTPUYECKOE TOJIE.
HanpsixkeHHOCTh
anekTpudeckoro nois. [Ipunmun
CYIEPIIO3UINH FIEKTPUUECKUX
noJien

https://m.edsoo.ru/N79CZGZ1J

33

Hocwutenu snexrpuueckux
3aps/10B. DIIEMEHTApHbIN 3apsil.
Crpoenue atoma

https://m.edsoo.ru/AFOIKADMYV

34

[TpOoBOHUKY U AUIIIEKTPUKH.
3aKOH COXpaHEHHUs
ANIEKTPUYECKOT0 3apsizia

https://m.edsoo.ru/U8JR991PB

35

Pemienue 3amaq Ha MMPUMCHCHUC
CBOMCTB QJICKTPUYICCKHUX 3apa10B

https://m.edsoo.ru/SXWWOSWJ5



https://m.edsoo.ru/0X03133KU
https://m.edsoo.ru/9E85KDQMD
https://m.edsoo.ru/JALQFK67J
https://m.edsoo.ru/LIJCQZZS9
https://m.edsoo.ru/N79CZGZ1J
https://m.edsoo.ru/AF0IKADMV
https://m.edsoo.ru/U8JR991PB
https://m.edsoo.ru/SXWWOSWJ5

36

DNEeKTpUUECKU TOK, YCIOBHUS
€ro cyuectsoBanus. IcTouHuKu
AIIEKTPUUYECKOTO TOKA

https://m.edso0.ru/ISIMP3J3M

37

JIeNCTBHS SIIEKTPUYECKOTO TOKA

https://m.edsoo.ru/Q8WUTCKVT

38

Ypoxk-uccnenopanue "JleiictBue
AIEKTPUYECKOTO TOJISI Ha
MIPOBOJIHUKY U JUDJIEKTPUKH"

https://m.edsoo.ru/ZHMKZM4JU

39

DNEeKTPUYECKUM TOK B METaJIAX,
JKUJIKOCTSIX M ra3ax

https://m.edsoo.ru/E4ACOOOYPF

40

DJIeKTpUYECKas LEMb U €€
COCTaBHBIE YaCTH

https://m.edsoo.ru/ROW7KUDDO

41

Cuna toka. JlaboparopHas
pabora "U3mepenue u
pEeryJIMpOBaHUE CHIIBI TOKA"

0.5

https://m.edsoo.ru/9LHH7UNJI

42

DIIEKTPUYECKOE HANIPSKEHHUE.
Boabtmerp. JlaboparopHas
pabota "H3mepenue u
peryJiMpoBaHue HanpsKEeHU"

0.5

https://m.edsoo.ru/X7P0JOFGH

43

COHpOTI/IBJ'ICHI/IC IMPpOBOAHHKA.
y,Z[eJ'IBHOG COITPOTUBJICHUE
BCIICCTBA

https://m.edsoo.ru/ESUO5PC4G

44

JlaGopaTopHas pabota
"3aBUCUMOCTb 3JEKTPUUYECKOTO
COMPOTHBIICHUS IPOBOJAHUKA OT
€ro JUIMHBI, TJI0IAI1
MIONIEPEYHOTO CEYECHHUSI U
Marepuana"

https://m.edso0.ru/4JDASGZNX

45

3aBUCHMOCTH CHJIbI TOKA OT

https://m.edsoo.ru/VEZPE7Q8Q



https://m.edsoo.ru/IS1MP3J3M
https://m.edsoo.ru/Q8WUTCKVT
https://m.edsoo.ru/ZHMKZM4JU
https://m.edsoo.ru/E4C0OOYPF
https://m.edsoo.ru/R9W7KUDDO
https://m.edsoo.ru/9LHH7UNJI
https://m.edsoo.ru/X7P0JOFGH
https://m.edsoo.ru/E8U05PC4G
https://m.edsoo.ru/4JDA8GZNX
https://m.edsoo.ru/VEZPE7Q8Q

HanpspkeHus. 3akoH Oma 1ms
ydJacTKa Lenu

46

Jlaboparopuas paboTa
"UccnenoBanue 3aBUCUMOCTH
CWJIBI TOKA, UAYIIETO Yepe3
PE3UCTOP, OT CONMPOTUBIICHUS
pE3UCTOpa M HAIPSDKEHUS Ha
pesucrope"

https://m.edsoo.ru/X5THIN3RM

47

IlocnenoBaTenpHOE U
MapauieTbHOE COCTUHCHUSI
HpOBO)IHI/IKOB

https://m.edsoo.ru/HJ99Q3493

48

JlabopaTtopHnast pabota
"[IpoBepka npaBuiIa CIOKEHUS
HanpsHKEHUM MpH
MOCJIEJOBATEILHOM COEIMHEHUU
JIBYX pe3UCTOpPOB"

https://m.edso0.ru/VQ3VYPOTS8

49

JlaGopaTtopHnas pabota
"IIpoBepka npaBuia AJisi CUIIbI
TOKa MpU MapaieIbHOM
COCJIMHEHUH PE3UCTOPOB"

https://m.edsoo.ru/DPAXG8PZJ

50

Pemenne 3a1a4 Ha IPUMCHCHHUC
3akoHa Oma A Pa3JInIHoOro
COCAUHCHUA ITPOBOIHHUKOB

https://m.edso0.ru/19ZEFKZZ4

51

Paborta 1 MOIIIHOCTH
ANEKTPUYECKOTO TOKA. 3aKOH
[xoynsa-Jlenna

https://m.edsoo.ru/40AIXYN3H

52

JIaGoparopHas paboTa
"Onpezaenenue paboThl U

https://m.edsoo.ru/VR92V8JHA



https://m.edsoo.ru/X5THIN3RM
https://m.edsoo.ru/HJ99Q3493
https://m.edsoo.ru/VQ3VYPOT8
https://m.edsoo.ru/DPAXG8PZJ
https://m.edsoo.ru/19ZEFKZZ4
https://m.edsoo.ru/40AIXYN3H
https://m.edsoo.ru/VR92V8JHA

MOIITHOCTH JJICKTPUYECKOTO
TOoKa"

53

DNEeKTPUYECKUE LIETIH U
MOTPEOUTENN SIEKTPUIECKOM
sHepruu B ObITy. KopoTkoe
3aMBIKaHUEC

https://m.edsoo0.ru/1L3KZ2XLM

54

ITocTosTHHBIE MarHuTHI, UX
B3aUMO/JEHCTBUE

https://m.edsoo.ru/KL1ZHIKQF

55

VYpok-uccnenosanue "M3yuenue
OJIEN TIOCTOSHHBIX MAarHUTOB"

https://m.edso00.ru/1GL7RJQOR

56

MaruutHoe mojie. MargurtHoe
noJjie 3eMJIH U ero 3HaueHUE TS
’KU3HM Ha 3eMiie

https://m.edso00.ru/R3XXJCRVK

57

[ToaroToBka Kk KOHTPOJIBLHOM
pabore 1Mo Teme
"DnexkTpuyuecKue 3apsapbl.
3apsKEHHbIE TeJla U UX
B3auMoaeiicTBud. IlocTosTHHBIN
AJIEKTPUYECKUN TOK"

https://m.edsoo.ru/RTA1IB1C5

58

KounTponbnas pabora o teme
"DyeKTpUUecKHe 3apsabl.
3apsKeHHbIE TeJa U UX
B3auMoaeiictBud. [locTosTHHBIN
ANEKTPUYECKUH TOK" /
Bcepocculickas npoBepoyHas
pabota

https://m.edsoo.ru/ZISSW4Z7W

59

PezepBHblit ypok. PaboTa ¢
TekctaMu 110 TeMe "[locToSIHHEBIN

https://m.edsoo.ru/EQRLKPT1U



https://m.edsoo.ru/1L3KZ2XLM
https://m.edsoo.ru/KL1ZHIKQF
https://m.edsoo.ru/1GL7RJQOR
https://m.edsoo.ru/R3XXJCRVK
https://m.edsoo.ru/RTA1IB1C5
https://m.edsoo.ru/ZISSW4Z7W
https://m.edsoo.ru/EQRLKPT1U

AIIEKTPUYECKHA TOK" /
Bcepoccuiickas npoBepoyHas
paborta

60

OmnsiT Dpcrena. MarautHoe
I10JI€ JIEKTPUYECKOTO TOKa
MarauTHO€E 1oJI€ KaTYIIKH C
TOKOM

https://m.edsoo.ru/PC1DMV4ID

61

HpI/IMCHeHI/IC QJICKTPOMAarHuToOB
B TexHuKke. JlaboparopHas
pabota "U3yueHue aercTBUs
MardivTHOTIO II0JIA Ha MPOBOJHUK
C TOKOM"

0.5

https://m.edsoo.ru/KG8XDIUWD

62

DNEeKTPOABUTATENH MIOCTOSTHHOTO
Toka. Mcronp30Banue
3JIEKTPOJIBUTATENEH B
TEXHUYECKUX YCTPOMCTBAX U HA
Tpancnopre. JlabopaTopHas
pabota "KoHcTpynpoBaHue u
n3ydeHue paboThl
aieKTpoaBurares"

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

63

OnbiTel Papajes. 3aKoH
3IIEKTPOMArHUTHOW MHIYKIUU.
IIpaBuno Jlenna

https://m.edsoo.ru/YSDW34FV0

64

OnextporeHepatop. Crocoobl
MOJTYYEHUS AIEKTPUUECKON
SHEPruu. DIIEKTPOCTAHIIUU Ha
BO300OHOBIISIEMBIX UCTOYHHKAX
SHEPTUU

https://m.edsoo.ru/LM1C70D7A



https://m.edsoo.ru/PC1DMV4ID
https://m.edsoo.ru/KG8XDIUWD
https://m.edsoo.ru/7VYQQDMFN
https://m.edsoo.ru/YSDW34FV0
https://m.edsoo.ru/LM1C70D7A

65

IToaroroBka Kk KOHTPOJIBHON
paboTte 1o Teme
"DJIeKTpUUECKHEe U MarHUTHBIE
siBJICHUS"

https://m.edsoo.ru/GFS9PNC8B

66

KonTtposnsHas paboTa o teme
"DJIeKTpUUECKHEe U MAarHUTHBIC
siBiICHUS"

https://m.edsoo.ru/APBXXTADS

67

PesepsHbiit ypok. Pabora ¢
TekcTaMu 110 TeMe "TeruioBbie
saBiieHud"

https://m.edso00.ru/4AB8GKYQ1X

68

PesepsHslit ypok. Pabora ¢
TeKCcTaMu 110 TeMe "MarauTHbie
saBiieHUd"

https://m.edsoo.ru/ISHXLLTXX

OBIIEE KOJIJMYECTBO YACOB I1O
I[TPOTPAMME

68

145



https://m.edsoo.ru/GFS9PNC8B
https://m.edsoo.ru/APBXXTADS
https://m.edsoo.ru/4B8GKYQ1X
https://m.edsoo.ru/I8HXLLTXX

9 KUIIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero

KoHTpoJbHbIE
padoTbI

IIpakTH4eckue
padoTsI

Jara
H3YYeHH
|

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe PecypChl

Mexanndueckoe OBIDKEHUE.
MarepuanbHas TOUKa

https://m.edsoo.ru/UP3188VVCD

CucremMa orcuera.
OTHOCHUTEIBHOCTD
MEXAHUYECKOTO ABUKEHUSA

https://m.edsoo.ru/UWFLOQ33T

PaBHOMEpPHOE IpAMONIMHENHOE
JIBUKEHHE

https://m.edsoo.ru/E65RWOZKO0

HepaBHoMepHOE npsAMOIMHEITHOE
nBrokeHue. CpenHsis u
MTHOBEHHAsI CKOPOCTh

https://m.edsoo0.ru/L043PYTGB

[Ipsimonuuelinoe
PaBHOYCKOPEHHOE JIBUKEHUE.
Yckopenue

https://m.edsoo.ru/SKUYWCHBO0

CKOpOCTh NPAMOJUHEHHOTO
PaBHOYCKOPEHHOTO JBHKEHUS.
I'paduk ckopoctr

https://m.edsoo.ru/HXCDF3ZC8

JlaGopaTopHas pabota
"OnpeneneHue yCKOpEeHUs Tena
MIPU PaBHOYCKOPEHHOM
JIBYDKEHUH 110 HAKJIOHHOM
miockoctu”

https://m.edsoo.ru/1IKKINJFO8

CBoboanoe nmagenue teir. OnbITH
Tanmunes

https://m.edsoo.ru/NMQA4GGEQD



https://m.edsoo.ru/UP3I88VCD
https://m.edsoo.ru/UWFLOQ33T
https://m.edsoo.ru/E65RWOZK0
https://m.edsoo.ru/L043PYTGB
https://m.edsoo.ru/8KUYWCHB0
https://m.edsoo.ru/HXCDF3ZC8
https://m.edsoo.ru/1KKINJFO8
https://m.edsoo.ru/NMQA4GGE0

PaBHOMEpHOE IBUKEHHUE 110
okpyxHocTu. Ilepron u yacrora

9 . https://m.edsoo.ru/PVRBIDTTH
oOpamienns. JInHeiHas u yriaosas
CKOPOCTH

10 Henrpoctpenmrenerioe https://m.edso0.ru/OSLFGWEZY
yCKOpEHUE
II i H .B

11 CPBBIM SAKOH HPIOTOHA. BEKTOP https://m.eds00.ru/TADTURL3K
CHUTBI
Bropoit 3akon HeroTona.

12 y https://m.eds00.ru/5A28NGVEV
PaBHOelicTBYIOIIAS CHITa
T i H .

13 PETHH SAKOH HpI0TOHA https://m.edsoo.ru/XPFYG64RM
Cynepno3unus cui
P

14 CILICITHE SA]IH 14 HpHMeHenme https://m.edsoo.ru/GEM2S4HK9
3akoHOB HproTOHA

15 Cuna ynpyroctu. 3akoH ['yka https://m.edsoo.ru/BHBXXRIJQ
Pemenue 3agau no reme «Cuna

16 HHICHIE SATAT HO TEME ALt https://m.edsoo.ru/HML1AMN12
YIIPYTOCTH»
JlaGopaTtopHas pabota

17 «OmnpeneneHue KECTKOCTH https://m.edsoo.ru/T4APAJAFV1
MPYKUHBD»

18 Cuna TpeHus https://m.edsoo.ru/B4AWPRA8I7
P C

19 CLICHHE 3aAaT HO Tene «-ia https://m.edsoo.ru/PJDH2DCIT
TPEHUS»
JIaGoparopHas paboTa

20 "Onpexnenenue kod3ddurmenra https://m.edsoo.ru/C56RD8K X8
TPEHUs CKOJIbXKEHUs"

21 Pemenue 3agau no teMe "3aKOHEI https://m.edso0.ru/VT3T38KBU



https://m.edsoo.ru/PVRBIDTTH
https://m.edsoo.ru/O5LFGWFZY
https://m.edsoo.ru/T4DTURL3K
https://m.edsoo.ru/5A28NGVEV
https://m.edsoo.ru/XPFYG64RM
https://m.edsoo.ru/GEM2S4HK9
https://m.edsoo.ru/BHBXXRIJQ
https://m.edsoo.ru/HML1AMN12
https://m.edsoo.ru/T4PAJAFV1
https://m.edsoo.ru/B4WPRA8I7
https://m.edsoo.ru/PJDH2DC9T
https://m.edsoo.ru/C56RD8KX8
https://m.edsoo.ru/VT3T38KBU

Hrrorona. Cuna ynpyroctu. Cuna
TpeHus"

22

Cuna TSKeCTH U 3aKOH
BCEMHUPHOTO TATOTCHUS.
YckopeHnue cBOOOHOTO TaICHUS

https://m.edsoo.ru/MEET XGF60Q

23

VYpok-koHpepenus "JIBmxenue
TEJI BOKPYT TPaBUTALMOHHOTO
uentpa (ConHeyHas cucremMa).
lNanaktukn"

https://m.edsoo.ru/BLGGQ9259

24

Pemenne 3amau no teme "Cuna
TSOKECTU U 3aKOH BCEMUPHOTO
TATOTEHUS"

https://m.edsoo.ru/\V02GV8YAT

25

[IepBas kocmMu4eckast CKOPOCTb.
HeBecomocTth u meperpy3ku

https://m.edso0.ru/563XRG6ED

26

PaBHOBecue MatepuasibHOI
TOYKU. AOCOJIIOTHO TBEPJOE TEJIO.
PaBHOBecue TBEpIOTO TENA C
3aKpEIUIEHHON OChIO BPAILICHHUS.
MowmeHnT cunsl. Llentp Tsxectu

https://m.edsoo.ru/AONEMB459

27

PaBHOBecue MarepualibHOI
TOYKH. AOCOJIIOTHO TBEPOE TEJIO.
PaBHOBecue TBEpOTO TENA C
3aKpEIIEHHOI OChIO BpAIllCHUS.
MowmenT cuibl. LlenTp TsxecTn

https://m.edsoo.ru/GAMQWA4SLS

28

Pemenue 3anau no teme
"MowmeHT cunsl. Llentp Tspxectn"

https://m.edso0.ru/0QJSN205C

29

IToaroroBka Kk KOHTPOJIBHON
paboTe o Teme "MexaHn4ecKoe

https://m.edso0.ru/8D7SUVX5J]



https://m.edsoo.ru/MEETXGF6Q
https://m.edsoo.ru/BLGGQ9259
https://m.edsoo.ru/V02GV8YAT
https://m.edsoo.ru/563XRG6ED
https://m.edsoo.ru/AONEMB459
https://m.edsoo.ru/GAMQW4SLS
https://m.edsoo.ru/0QJSN205C
https://m.edsoo.ru/8D7SUVX5J

nBrokenne. Bzaumoneiictsue ten'”

30

KonTtposnpsHas paboTa o teme
"MexaHn4ecKoe IBIKEHUE.
Bsaumoneiictsue ten"

https://m.edso0.ru/J1BOUJ2YG

31

Nmnynsce tena. IMITynbC CUIIBL.
3aKOH COXpaHEHUS UMITYJIbCa.

Ynpyroe u Heynpyroe
B3aMMO/ICHCTBHE

https://m.edsoo.ru/7PI5BWQD2

32

Pemenue 3aau no teme "3akoH
COXpaHEHUs UMITyJIbca"

https://m.edsoo.ru/LQO6EH8F9

33

Ypok-koHpepennus "PeakTuBHOE
JBUKECHHE B MIPUPOJIE U TEXHUKE"

https://m.edsoo.ru/3UH32H4RL

34

Mexanudeckas paboTta u
MOIITHOCTh

https://m.edsoo.ru/FCOHVOY XP

35

PabGoTta cunibl TSDKECTH, CHITBI
YIPYTOCTH U CHJTBI TPEHUS

https://m.edsoo.ru/Y4H20MDHI

36

JlaGopaTtopHnas pabota
«OmnpeneneHre pabOTHI CHUITBI
TPEHUS TP PABHOMEPHOM
JIBYDKCHUH TeJa 10
TOPU30HTAILHOW TIOBEPXHOCTHY

https://m.edsoo.ru/609HFE1P8

37

CBs13b SHEpruu 1 paboTHI.
[ToTennmanpHas sHEPTrUs

https://m.edsoo.ru/ZIFB7L5EF

38

Kunernueckas sneprus. Teopema
0 KMHETUYECKOW SHEPTUH

https://m.edsoo.ru/\WKXL7NXVR

39

3aKkoH COXpaHCHUS SHEPTHUU B
MCXAaHUKE

https://m.edsoo.ru/FMM2S69EB



https://m.edsoo.ru/J1BOUJ2YG
https://m.edsoo.ru/7PI5BWQD2
https://m.edsoo.ru/LQO6EH8F9
https://m.edsoo.ru/3UH32H4RL
https://m.edsoo.ru/FCOHVOYXP
https://m.edsoo.ru/Y4H2OMDHI
https://m.edsoo.ru/609HFE1P8
https://m.edsoo.ru/ZIFB7L5EF
https://m.edsoo.ru/WKXL7NXVR
https://m.edsoo.ru/FMM2S69EB

40

JIaboparopHas paboTa
«M3ydenue 3aK0HA COXpaHCHHUS
SHEPT UM

https://m.edso0.ru/0TVK8KJIXB

41

KonebarenbHo€e ABUXKEHUE U €T0
XapaKTepI/ICTI/IKI/I

https://m.edsoo.ru/3EQ3BHBZ3

42

3aTyxaroiue KojieoaHusl.
BoinyxaeHHble KoneOaHusl.
Pe3onanc

https://m.edsoo.ru/13ZKD2M12

43

MareMaTruecKkuii U NpyKUHHBIN
MAasITHUKH

https://m.edsoo.ru/O71PZDM11

44

Ypok-uccienoBanue
«3aBUCHUMOCTB TIeproaa
KoJiIe0aHM OT JKECTKOCTH
MPY>KUHBI U MACCHI TPy3a»

https://m.edsoo.ru/BACAG6R4KS

45

[IpeBpatienue sHepruu npu
MEXaHUYECKUX KOJIeOaHUSIX

https://m.edsoo.ru/RPN7BU655

46

JlaGopaTtopHnas pabota
«OmnpeneneHre 4acToThl U
nepro/ia KoJieOaHui Mpy>KMHHOTO
MasiTHHKA»

https://m.edsoo.ru/FV1Y2NUGC

47

JlaGopaTopHas pabota
«[IpoBepka HE3aBHCUMOCTH
nepuo/ia Kojiebanui rpysa,
MOJIBEIICHHOTO K HUTH, OT MacChI

rpy3a»

https://m.edsoo.ru/6YGEHWSDT

48

Mexannueckue BoiHbI. CBOWCTBA
MEXaHNYECKUX BOJIH.
[IpomonbHbIE M TONIEPEYHBIE

https://m.edso0.ru/QHBQ3U5SXV



https://m.edsoo.ru/0TVK8KJXB
https://m.edsoo.ru/3EQ3BHBZ3
https://m.edsoo.ru/I3ZKD2M12
https://m.edsoo.ru/O71PZDM11
https://m.edsoo.ru/BACA6R4KS
https://m.edsoo.ru/RPN7BU655
https://m.edsoo.ru/FV1Y2NUGC
https://m.edsoo.ru/6YGEHW8DT
https://m.edsoo.ru/QHBQ3U5XV

BOJIHbI

49

VYpoxk-koHpepeHuus
"MexaHn4eCKHE BOJIHEI B
TBEpAOM Teie. CelicMuueckue
BOJIHEI"

https://m.edsoo.ru/6PNOHXSJA

50

3Byk. Pacnipoctpanenue u
OTpa’keHHE 3ByKa

https://m.edsoo.ru/NTZLRXDB5

51

Ypok-uccnenoBanue
"HabmtoieHue 3aBUCHMOCTH
BBICOTHI 3BYKa OT 4aCTOTHI"

https://m.edsoo.ru/5SRPRGGZV8

52

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKYyCTHYECKHI1 pe30HaHC

https://m.edsoo.ru/AOY3HSN3G

53

VYpoxk-koudepennus "YapTpa3zByk
1 nH(Pa3BYK B IPUPOJIE U
TeXHHUKE"

https://m.edsoo.ru/AU3Z0S07U

54

[ToaroToBka Kk KOHTPOJIBLHOM
pabote 1o Teme "3aKOHbI
coxpaHeHUs. MexaHu4YecKue
KoneOaHus U BOJIHEI"

https://m.edsoo.ru/7YAJAV57M

55

KounTponbnas pabora no teme
"3aKOHBI COXpaHEHUSI.
MexaHnnyeckue KoJieOaHus u
BOJIHBI"

https://m.edsoo.ru/ZVD7Z44VH

56

SHCKTpOMarHI/ITHOC I10JIC.
QHCKTpOMaFHI/ITHLIC BOJIHBI

https://m.edsoo.ru/KAKC7HSCG

57

CsoiicTBa SJICKTPOMArHUTHBIX
BOJIH

58

Ypok-konpepennus "[lkana

https://m.edsoo.ru/7E1J2VY03



https://m.edsoo.ru/6PN0HXSJA
https://m.edsoo.ru/NTZLRXDB5
https://m.edsoo.ru/5RPRGGZV8
https://m.edsoo.ru/AOY3HSN3G
https://m.edsoo.ru/AU3Z0S07U
https://m.edsoo.ru/7YAJAV57M
https://m.edsoo.ru/ZVD7Z44VH
https://m.edsoo.ru/KAKC7HSCG
https://m.edsoo.ru/7E1J2VY03

BHGKTpOMaFHI/ITHBIX BOJIH.
Hcnonn3oBanue
BHGKTpOMaFHI/ITHI)IX BOJIH HJIs1
COTOBOM CBsI3U"

59

VYpok-uccnenosanue "N3yuenue

CBOMCTB QJICKTPOMArnuTHBIX BOJIH

C IIOMOIIBLI0 MOOUIIBHOT'O
tenedona"

https://m.edsoo.ru/SHN7BSEB4

60

Pemenue 3aga4 Ha onpeneneHue
YaCTOTHI U JUTUHBI
AJIEKTPOMArHUTHOM BOJIHBI

https://m.edsoo.ru/WIGCO6QSN

61

DneKTpOMarHuTHas Ipupoaa
ceeta. CKOpOCTh CBETA.
BosHOBEIE CBOIICTBA CcBETA

https://m.edsoo.ru/ZFGOBMGFX

62

Hcrounuku cBera.
[Ipsimonuuelinoe
pacrnpocTpaHeHue CBeTa.
3atmenust CosHia v JIyHbl

https://m.edsoo.ru/NLIADWAXN

63

3aK0OH OTpaXEHUS CBETA.
3epkana. Pemenue 3amad Ha
MIPUMEHEHHE 3aKOHA OTPAKEHUS
cBeTa

https://m.edsoo.ru/QONUKCDOB

64

HpCJ'IOMJ'IeHI/Ie cBeTa. 3aKoH
IpCIIOMIICHUS CBCTA

https://m.edsoo.ru/NF1PZFEV3

65

ITonnoe BHYTPCHHCC OTPAKCHUC
cBerta. Mcronp30BaHu€e MOJIHOTO
BHYTPCHHCTO OTPAXKCHUA B
OIITHYCCKUX CBECTOBOAAX

https://m.edsoo.ru/FZ7HV6E2W



https://m.edsoo.ru/SHN7BSEB4
https://m.edsoo.ru/WIGCO6QSN
https://m.edsoo.ru/ZFG0BMGFX
https://m.edsoo.ru/NLIADWAXN
https://m.edsoo.ru/QONUKCDOB
https://m.edsoo.ru/NF1PZFEV3
https://m.edsoo.ru/FZ7HV6E2W

66

JIaboparopHas paboTa
"UccnenoBanue 3aBUCUMOCTH
yTJ1a IPeJIOMIICHUSI CBETOBOTO
Jy4a OT yrJia maJieHus Ha
rpasuue "Bo3yx-crexsio""

https://m.edsoo.ru/R800IT10S

67

VYpoxk-koHpepeHuus

"M croib30BaHuE ITOJTHOTO
BHYTPEHHETO OTPaXKECHUA:
CBC€TOBO/JbI, OIITUKOBOJOKOHHAaA
CBS3L"

https://m.edsoo.ru/0L9F63ZRU

68

JInn3el. OnTudeckas cuiia JUH3bI

https://m.edsoo0.ru/ZVV702L97F

69

[TocTpoenue n3obpaxkeHuit B
JMH3aX

https://m.edsoo.ru/MWU2YHLIN

70

JlaGopaTtopHnas pabota
"Onpenenenre GOKyCHOTO
PacCTOSIHHSI M ONITHYECKOM CHITBI
cobuparomei TMH3bI"

https://m.edso0.ru/3XTVNZNJJ

71

Ypoxk-koHbepeHIus
"OnTruyecKkue JTMH30BbIE
npudopsr"

https://m.edsoo.ru/KKVVRKOP3D

72

I'na3 xak ontuveckas cucrema.
3peHue

https://m.edsoo.ru/KP1ACI9PW

73

Ypok-koupepenus "ledexTs
3penus. Kak coxpanutsb 3peHue"

https://m.edsoo.ru/ZKWLQ3CHI

74

Pasnoxxenue Genoro cBeta B
cnektp. OnbiTel HetoTOHA.
CrnoxeHue cieKkTpaibHbIX
uBeToB. /lucnepcus cBera

https://m.edsoo.ru/ZPRFN4D5V
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Jlaboparopuas padoTa "ONBITHI
0 Pa3JI0KECHUIO OEJIOro CBETa B

75 CIIEKTP Y BOCIIPUATHIO LIBETA https://m.edsoo.ru/E5I8L6TCH
MPEAMETOB P UX HAOIIIOICHUH
gyepe3 IBETOBbIC (MIBTPHI"
Ypok-npaktukym "BosHoBbIE

76 CBOWCTBa CBETa: JUCIIEPCHS, https://m.edsoo.ru/A1F3HB8Y9
uHTepdepeHus u nuppaxuus”
O P

77 meiTsl Pesephopya u https://m.edso0.ru/P922QVFIV
MJIaHeTapHas MOJIeNb aToMa
I1 Bopa. M

78 OCTYTIATRL bopa. VIOAEIb aToMa https://m.edsoo.ru/OBJPHEQG2
bopa
Hcnyckanue u MOTJIONIEHHE CBETa

79 aromoM. KBaurel. JInneiiuaTteie https://m.edsoo.ru/MILRTHPCO
CHEKTPBI
VYpoxk-nipaktukym "HabGmonenune

80 " https://m.edsoo.ru/7TNCLNW296
CIEKTPOB UCITYCKAHUS

81 PagmoakTuBHOCTE U €€ BUIIBI https://m.edsoo.ru/22H32JWLM
C .

82 TPOCHHE ATOMHOTO Aipa https://m.edsoo.ru/IRVFSKOFK
Hyxnonnas moaens
P .

83 AOAKTHBHBIC TPCBPATCHIA https://m.edsoo.ru/RA796 TPSP
H3oTomnsl
P :

84 " CHICHIE SaAat TO TeMe " https://m.edsoo.ru/WX2HQP2S6

PannoakTuBHBIE MpeBpaleHUs

85 [lepuon nomypacnazna https://m.edsoo.ru/WZDJCOES87
y -

86 pOK-KOHGepeHIHA https://m.edsoo.ru/X1J4002C4

"PannoakTuBHBIE U3TyYEHUS B
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IIpUPOJE, MEAULIMHE, TEXHUKE"

87

SnepHblie peakuu. 3aKOHBI
COXpaHEHUs 3apsiI0BOTO U
MaccoBOTO YHUCEI

https://m.edsoo.ru/YOQ2XMKOO0

88

DHeprus CBSI3M aTOMHBIX SIIED.
CBs13b Macchl U SHEPTUH

https://m.edsoo.ru/NSTEUFIO3

89

Pemenne 3amad mo Teme
"Snepuble peakuun”

https://m.edso0.ru/OD4KHLQ4T

90

Peaknuu cuHTe3a U ieaeHus
anep. UCTOUHHUKY SHEprun
CouHIta 1 3BE3]1

https://m.edsoo.ru/RMBFQBND7

91

VYpoxk-koudepennus "AnepHas
sHepreTuka. JlencTBus
PaaOaKTUBHBIX U3Ty4€HUHN Ha
JKUBBIE OpraHu3Mbl"

https://m.edsoo.ru/QTNWFW90Q

92

[ToaroToBka Kk KOHTPOJIBLHOM
pabore 1o Teme
"DeKTpOMarHuTHOE TOJIE.
DNEeKTPOMarHUTHBIE BOJHBL.
KBanToBsbIe siBIeHUS"

https://m.edsoo.ru/TBOXB9TUO

93

KonTtponbHas pabora o teme
"DJIeKTPOMAarHUTHOE TOJIE.
DIEKTPOMAarHUTHbIE BOJIHBI.
KBanToBsble siBieHUS"

https://m.edsoo.ru/5UTJAFD6U

94

[ToBTOpenue, 060061IEeHNE.
JIaGopaTopHble pabOThI 10 KypCy
"B3aumoaencraue Tea"

https://m.edsoo.ru/2GFCLJOJJ

95

[ToBTOpenue, 060061IeHNE.

https://m.edsoo.ru/MMJINLZOSQ
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Pewrenne pacyeTHbIX U
KaueCTBEHHBIX 3a/a4 110 TEMe
"TermoBbIe mpo1ecchl”

96

[ToBTOpenue, oboOIICHNE.
Pemrenne pacyeTHsIX U
Ka4eCTBEHHBIX 3a/1a4 M0 TeMe

"KII/] TerutoBeIX ABUTATENICH"

https://m.edsoo.ru/H7THKU30G3

97

[ToBTOpEnue, 06001IEeHNE.
Pemrenne pacyeTHbIX U
KauyeCTBEHHBIX 33/1a4 110 TeMe
"KII anexTpoycTaHOBOK"

https://m.edsoo.ru/XP2HRNAY4

98

[ToBTOpEeHnue, 060061IEeHNE.
JlaGopaTopHbie pabOThI 1O KypCy
"CBeToBbI€ sIBJICHUSA"

https://m.edsoo.ru/FK30FNRHX

99

[ToBTOpenue, o606menue. Pabora
C TeKCTaMH I10 TeMe ""3aKOHEI
COXpaHEHUA B MexaHuKe"

https://m.eds00.ru/91XS3CXDT

100

[ToBTOpenue, o6o6menue. Pabora
¢ Tekctamu 1o teme "Kosebanus
U BOJIHBI"

https://m.edsoo.ru/L3YKVILINT

101

[ToBTOpeHue, 06006mEenHue. Pabora
¢ TekctamMu 1o teme "CBeTOBBIE
sBJIEHUS"

https://m.edso0.ru/LG3271SQ6

102

[ToBTOpeHue, 0600mEeHne. Pabora
¢ TekcTamu 1o TeMme "KBaHTOBas
u siiepHas ¢pusnka"

https://m.edsoo.ru/W7IE16NUS8

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

102

27
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IPOBEPSEMBIE TPEIMETHBIE PE3YJIBTATHI
OCBOEHUS OCHOBHOM OBPA30OBATEJBLHOMN ITPOI'PAMMObBI
OCHOBHOI'O OBIIIEI'O OFPA30OBAHUS

7 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMue NMpeaAMETHBLIC PE3YyJbTAaThbl 0CBOCHUSA OCHOBHOM
OﬁpiBOBﬁTQJ'leOﬁ nporpaMmmMmbl OCHOBHOI'O 001mero 06p33OBaHI/Iﬂ

1.1

HCII0JIb30BATh U3YYCHHBIC TIOHATUA

1.2

pasiindaTtb ABJICHUSA II0 ONHMCAHWUIO HMX XAapPaKTCPHBIX CBOWICTB W Ha

OCHOBC OIIBITOB, IECMOHCTPUPYIOIUX JAHHOC (1)I/I3I/II-IGCKOG SBJICHUC

1.3

pacrno3HaBaTh MPOSIBIIEHUE W3YYEHHBIX (U3UYECKUX SBJICHUI B
OKpY)KaIOIlleM MHUpe, B TOM uucie (u3NYecKue SIBICHUS B MPUPOJIE,
MIPU 3TOM TEPEBOJAUTH MPAKTUYECKYIO 33aauy B Y4eOHYIO, BBIICNATH

CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKN) (DU3UIECKUX SIBJICHUI

1.4

ONHCHIBaTh M3YYECHHBIE CBOWCTBA Tel U (PU3MYECKHE SBICHUS,
UCIONIb3YyS  (DUM3MYECKHE BEIWYHUHBI, NPH OMUCAHUHM MPAaBUIBHO
TPakTOBaThb (DU3UYECKUH CMBICI HCMOJb3YEMbIX BEIMYMH, HUX
0003HaYeHHS U EUHUIIBI (PU3UUYECKUX BEIMYHH, HAXOUTh (OPMYJIBI,
CBSA3BIBAIOIIME JAHHYIO (U3WYECKYI0 BEIMUYMHY C JAPYTUMU
BEJIMYMHAMHU, CTPOUTH  TIpaduKHd  HM3YyYEHHBIX  3aBUCHMOCTEH

(1)I/ISI/II‘I€CKI/IX BCIINYNH

1.5

XapaKTCPHU30BaATb CBOICTBa TECII, (bl/I3I/I‘IeCKI/Ie SABJICHUSA W ITPOLECCHI,
HCIIOJIB3Yyd H3YUCHHBIC 3aKOHBI, IIpU 3TOM [JaBaTb CJIOBCCHYIO
Q)OpMYJ'II/IpOBKy 3dKOHa MW  3allucCblBaTb €0 MAaTCMAaTH4YCCKOC

BBIPAXXCHHUC

1.6

OOBSICHATh (PU3UYECKUE SIBJICHUS, MPOLECCHl U CBOMCTBA Tel, B TOM
Yhclie M B KOHTEKCTE€ CHUTyallUd NPaKTHUKO-OPUEHTHPOBAHHOTO
XapakTepa: BBIABIATH IPUYMHHO-CICACTBEHHBIE CBSI3U, CTPOUTH
oObsicHeHue u3 1 — 2 jormyeckux maroB ¢ omopoid Ha 1 — 2
U3yUYCHHBIX CBOHCTBA (PU3NYECKUX SABICHUHN, (PU3MUECKUX 3aKOHA WUIIH

3aKOHOMCPHOCTH

1.7

peuiaTtb paC‘-IéTHLIe 3aga4ud B 1 -2 ﬂCﬁCTBHH, HCIIOJIb3Yyd 3aKOHBI U




(hopmMyIibl, CBs3BIBAIONINE (PU3MUECKHE BEIMYMHBI: HA OCHOBE aHAIIM3a
YCIIOBUSL 3a7auyd  3alUChIBaTh KPaTKOE YCJIOBHUE, IOJICTABISATh
¢u3nveckrue BeTUUUHBI B (POPMYIIBI M IPOBOJIUTH PACUEThI, HAXOIUTh
CIIPpaBOYHBIC JAHHBIC, HCO6XOIII/IMBI€ AJId pelICHuA 3a1a4, OCHHUBATD

PEATUCTUYHOCTD MOJTYYCHHON (PU3UUECKON BEITMUUHBI

1.8

pacno3HaBaTh MNPOOJIEMBbI, KOTOPbIE MOYKHO pPEIIUTHh NpPU MOMOILU
(i)mnqecxnx METOOAOB, B OIHCAHHUMU HCCIICAOBAHUSA  BbIACIATH
MpoBepsieMoe  TMpeArnojiokeHue  (Tumoresy),  pa3idyarb U
HUHTCPIPECTUPOBATH HOJ'Iy‘IGHHBIfI PE3yiIbTaT, HAXOJUTH OIIMOKH B

XOJ€ OIibITa, A€JaThb BBIBOJBI 11O €TI0 pE3yJIbTaTaM

1.9

MPOBOJUTH OTBITHI IO HAOMIOACHUIO (U3MYECKUX SBICHUU WIH
(¢bu3uYecKux  CBOMCTB  Tel:  (OpPMYJIHUpPOBATH  IPOBEPSIEMbBIC
MPEANOJIOKEHUSI, COOMpaTh  yCTAaHOBKY M3  NPEIJIOKEHHOTO

000pyI0BaHus, 3aMUChIBATh X0/ OMbITa U (POPMYIUPOBATH BBIBOIBI

1.10

BBITIOJIHATh MpPSIMbIE U3MEPEHHsI C HCIOJIb30BAaHUEM aHaJOrOBBIX U
1M (pOBBIX NMPUOOPOB, 3aMUCHIBATh MOKa3aHHUA NPUOOPOB € YYETOM

3a/TaHHOM a0COJIFOTHOM MOTPEUTHOCTH U3MEPEHUI

1.11

MPOBOJUTHh  HCCIEJOBAaHUE 3aBUCHMOCTH  OJHOW  (DU3MYECKOM
BEJIMYMHBI OT JIPYrod C WCIOJIb30BAHUEM TIPSAMBIX HW3MEPECHHM,
y4acTBOBaTh B IUTAHUPOBAHMU Y4E€OHOTO HCCIIEIOBAaHMS, COOMpaTh
YCTaHOBKY M BBITIOJIHATh U3MEPEHHMSI, CIACAYS MPEIOKCHHOMY TIJIaHy,
(bUKCUpOBaTh PE3YJIBTATHl TOJYYCHHOW 3aBUCUMOCTH (PU3NUYECKHUX
BEJIMYMH B BUJIC MTPEAJIOKCHHBIX TAOJIHI] U TPAPHUKOB, JIETaTh BHIBOIbI

I10 pE3yJIbTaTaM HMCCICI0OBAHHUA

1.12

IMPOBOANTH KOCBCHHBIC HU3MCPCHUA (1)I/ISI/IIIGCKI/IX BCJIMYHH, CJICAY:A
npez[nox(eHHoﬁ HUHCTPYKIUU: IIPU BBITIOJIHCHUU I/ISMepeHI/Iﬁ CO6I/IpaTb
OKCIICPUMCHTAJIbHYIO YCTAHOBKY MU BBIUYUCIIATH 3HAYCHHC HCKOMOU

BCJINYHHBI

1.13

CO6J'IIO,Z[aTL IpaBHJia TCXHUKU 0€30I1acHOCTH npu pa60Te C

1a00paTOpHBIM 000pYIOBAHUEM

1.14

YKa3bIBaATh MPUHIUIIBI JIEHCTBUA HpI/I60pOB N TCXHHUYCCKUX
YCTpOﬁCTB, XapaKTCprU30BaTb HPUHIHIIBLI JeNCTBUSA N3YYCHHBIX
HpI/I60pOB N TCXHHUYCCKHUX YCTpOI\/’ICTB C INOMOIIBIO HX OIIMCAaHUA,
HCIIOJIb3YA 3HaHUA 0 CBOMCTBaX (I)I/I3I/I‘-ICCKI/IX SIBJICHUI n

HeO6XO,Z[I/IMLIe (I)I/I3I/I‘-ICCKI/IC 3aKOHBI U 3dKOHOMCPHOCTHU




1.15

NPUBOAUTH TpPUMEpPHl (HAXOOUTh HMHPOPMALMIO O TMpUMepax)

MPAKTUYECKOTO UCHOJIb30BAHUS (PU3MUECKUX 3HAHUH B MOBCEHEBHOM
KU3HH Juis  oOecrieueHuss O€30MacHOCTH Tpu  oOpaiieHuu ¢
npuOopaMy U TEXHUYECKUMH YCTPOWCTBAMHU, COXPAHEHUS 3[J0POBbS U

coOII0ACHNS HOPM 9KOJIOTMUYECKOTO TIOBEICHUS B OKPY’KaIoLEel cpefie

1.16

OCYIIECTBIISITH OTOOP MCTOYHHKOB MH(pOpManuu B cetu MHTEpHET B
COOTBETCTBMM C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
AMEIOIINXCA 3HAHUM M IYTEM CpPAaBHEHHUS Pa3JIMYHBIX HCTOYHUKOB
BBIJICNATh MHGOPMAIUIO, KOTOpas SIBISIETCS MPOTUBOPEUMBOM HIIH

MOXET OBITh HEJIOCTOBEPHOM

1.17

BBIIIOJTHEHUHN

JIUTEpPaTypy
MaTepHabl,

HCIIOJIb30BATh pu y4eOHBIX 3a/1aHU I

Hay4YHOTIOMYJISIPHYIO (U3UYECKOTO  COJEpKaHMS,

CIIpaBOYHbIE pecypcel cetm MHTepHET, BIIaIETh

npuéMaMH KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpa3oBaHus MHGOpMAIIU

W3 OJTHOM 3HAaKOBOW CHCTEMBI B IPYTI'yIO

1.18

CO3J1aBaThb COOCTBEHHEIC KpaTKUC MMHUCbMCHHEBIC U YCTHBIC COO6III€HI/I$I

Ha OCHOBE 2 — 3 WUCTOYHMKOB UHpOpMAIMU (U3HIECKOTO
COJIep’KaHus, B TOM 4YHCIe MyOJMYHO J1eNaTh KpaTKue COOOIIEHHS O
pe3ynbraTax MpPOEKTOB WM Y4YEOHBIX HCCIEJOBAaHUM, MpU 3TOM
rpaMOTHO HCHOJIb30BAaTh W3YYEHHBIM TOHSATUMHBIA amnmapar Kypca

(bu3HKH, CONTPOBOK/IATh BRICTYIJICHUE MPE3eHTalluei

1.19

IIpHU BBIIIOJIHCHUHA y‘le6HI)IX IIPOCKTOB U I/ICCJ'IC,Z[OBaHI/Iﬁ pacipeacisiThb
00s3aHHOCTH B rpymnie€ B COOTBETCTBUU C IMMOCTABJICHHBIMHA 3aJadyaMu,
CJICOUTh 3a BBIIIOJHCHUEM IIJIaHa I[GP'ICTBI/II;'I, aICKBATHO OLCHHUBATH

CcOOCTBEHHBIH BKJIIal B  JCATCIBHOCTH TI'PYIIIbI, BbICTPAHNBATDH

KOMMYHUKATUBHOC B3aHMOHeﬁCTBHe, Y4YUTbIBaAsA MHCHUC

OKpYKaromux

8 KUIIACC

Kon
NpoBepsieMoro
pe3yJjbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbI OCHOBHOI'0 00111ero 00pa3oBaHust

1.1

HCIIOJIb30BAaTh NNOHATHA

1.2

pas3iiniaTh ABJICHUSA IO OMMCAHWUIO HX XAPAKTCPHBIX CBOMCTB U Ha




OCHOBC OIIBITOB, ICMOHCTPUPYIOIIUX JAHHOC (1)H3I/II-IGCKO€ SABJICHHUC

1.3

pacro3HaBaTh NPOSIBICHUE U3YYCHHBIX (DU3MUYECKUX SBICHHHA B
OKpYXKalollleM MHpE, B TOM 4Hcie (GU3NYECKUe SIBICHHUS B MPHUPOJIE,
IpU ITOM IE€PEBOJUTH MPAKTUYECKYIO 3a7auy B Y4eOHYIO, BBIICIATH

CYIIECTBEHHBIE CBOMCTBA (pU3HAKN) (PU3HUECKHUX SBICHUIN

1.4

ONHCBHIBATh HW3YyYEHHBIC CBOWCTBA Tl W (PU3MYECKHE SBJICHUS,
UCTIONB3YSl (U3MYECKHWE BEIWYMHBI, TPU ONHCAHWUU IPABUIHHO
TpPakTOBaTb  (PU3WYECKUII  CMBICA  HMCHOJb3yEMBIX  BEJIMYMH,
0003HaYeHUs U EUHUIBI PU3UUYECKUX BEJIMYMH, HAXOAUTh (GOPMYIIbL,
CBA3BIBAIOIIME JAHHYIO (U3WYECKYI0 BEJIMUYMHY C JAPYTUMU
BEIMYMHAMM,  CTPOUTb TIpapuKd  U3YYEHHBIX  3aBHCHUMOCTEH

(hbMBUYECKUX BEIIMYMH

1.5

XapaKTEepPU30BaTh CBOWCTBA TeJ, (PU3UYECKUE SIBJICHHUS M TPOIECCHI,
HCMOJIb3ysl HW3YYECHHBIE 3aKOHbBI, IMPU H3TOM JIaBaTh CJIOBECHYIO
(hopMyTMPOBKY 3aKOHa U 3alHCBhIBAaTh €r0 MaTeMaTHYeCKOe

BBIpaXKEHUE

1.6

O0OBICHATH (PU3NUYECKUE MPOIECCHI M CBOMCTBA TEJ, B TOM YHUCIIC U B
KOHTEKCTE CHUTyallud MPaKTUKO-OPUEHTHUPOBAHHOTO  XapaKTepa:
BBISIBJISITH IPUIMHHO-CIICJICTBEHHBIE CBSI3H, CTPOUTH OOBsICHEHHE U3 |
— 2 JIOTHYECKHMX INaroB ¢ momMombio 1 — 2 HM3y4eHHBIX CBOMCTBA

(1)I/ISI/II‘I€CKI/IX SIBJ'ICHI/II\/'I, (bHBI/I‘IeCKI/IX 3dKOHAa HUJIKM 3aKOHOMCPHOCTHU

1.7

peuarb pvaéTHBIe 3aJa4u B 2 -3 ,I[CI\/'ICTBI/DI, HCIIOJIb3YysA 3aKOHBbI U
(bOpMy.]'IBI, CBA3BIBAIOIIHNC (bPISI/I‘IeCKI/Ie BCJIIMYHHBI: HA OCHOBC aHaJIM3a
YCIOBHA 3ala4M 3allMChIBATh KPATKOC YCJIIOBHUE, BhIABJIATH HEAOCTATOK
JaHHBIX [JIA PCHICHHA 3aJayu, BBI6I/IpaTB 3aKOHBI H (bOpMy.]'IbI,
H606XOI[I/IMI>IG IS eé peliCHus, IIpPOBOANTDH paC‘léTLI U CpaBHHBATb
INOJIYYCHHOC 3HAYCHHUC (1)PI3PI‘1€CKOIZ BCINYNHBI C H3BCCTHBIMU

JaHHBbIMH

1.8

pacCiio3HaBaThb HpO6JIeMBI, KOTOPBIC MOXHO PpCHIUTH MpPU IMOMOIIN
(I)I/ISI/ILIGCKI/IX MCTOZOB, UCIIOJIB3YS OIIMCAHUC UCCICAOBAHUSA, BBIACIIATH
IMPOBEPACMOC NPCANOJIOKECHUC, OLCHUBATH IIPABUIIBHOCTL TOpSAAKA

IMPOBEACHU UCCIICAOBaHNA, ACIaTh BBIBOAbI

1.9

IOPOBOJUTH OIBITHI O HAOMIOACHUIO (PU3MYECKUX SIBICHUH WU
¢u3nyeckux  CBOHCTB  Teln:  (QOpPMyIUpOBaTh  IpPOBEpsieMble

IpCaAIoJIOKCHUA, COGI/IpaTB YCTaHOBKY nu3 MMPEIJIOKCHHOT'O




000pyI0BaHUs, OMUCHIBATH X0 OTBITa U (POPMYIUPOBATH BHIBOIBI

1.10

BBIIIOJIHATh IPSAMbIE M3MEPEHUs C HCIOJIb30BAHUEM AHAIOTOBBIX
npuOOPOB U JATYMKOB (PU3MUYECKUX BEJINYHMH, CPABHUBATH PE3YIbTATHI

U3MEPEHHH ¢ yU€TOM 3aJaHHON a0COJIFOTHOM MOTPEUTHOCTH

1.11

NPOBOJUTH  HCCJIECIOBAHWE  3aBUCUMOCTH  OAHOM  (hU3MYECKOi
BEIIMYUHBl OT JPYrol C MCIHOJIB30BAHUEM MPSAMBIX HW3MEPECHHM:
IUIAHUPOBaTh HCCIIEJOBaHUE, COOMpATh YCTAaHOBKY U BBIIOJIHATH
U3MEpeHus, Cleays IpeAJoKeHHOMY  IUIaHy, (UKCUpOBATh
pe3yNbTaThl MOJYYEHHON 3aBUCUMOCTH B BUJE TaOMUIl U rpauKoB,

ACJIaTh BBIBOABLI ITO PE3yjIbTaTaM HUCCICAO0OBaHMA

1.12

MPOBOJUTh  KOCBEHHbIE  W3MEpeHUs  (U3NYECKUX  BEJIUYMH:
IJIAaHUPOBATh U3MEPEHUs, COOMPATh IKCIEPUMEHTAIbHYIO YCTaHOBKY,
cienyss TPEeNJOKEHHOM HWHCTPYKIMH, M BBIUUCIATH 3HAYCHHE

BCIINYNHBI

1.13

coOnroAaTh TMpaBWia TEXHUKM Oe3omacHOCTH mpu  paboTe cC

71a00paTOPHBIM 000PYIOBaHHEM

1.14

XapaKTepU30BaTh MPUHLUIBI JEHCTBUS HU3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM HA HUX ONUCAHUS, HCIOJb3Ys
3HaHMSI O CBOMCTBax (PU3MUECKUX SBJICHUM U HEOOXOIUMBIE

(bu3uYecKrue 3aKOHOMEPHOCTH

1.15

pacimo3HaBaTh IMPOCTBIC TEXHUYCCKUE YCTPOﬁCTBa U U3MCPUTCIIbHBIC
HpI/I60pBI IIo CXeMaM M CXCMATUYHbBIM PUCYHKaAM, COCTABJIATH CXCMbI
OJICKTPHUYCCKUX ueneﬁ C IOCICOOBATCIbHBIM W IapalICIIbHBIM
COCAUMHCHUEM 3JICMCHTOB, pasjm4dad YCJIOBHBEIC 0003HaYEHHST

QJICMCHTOB JJICKTPHYCCKUX Heneum

1.16

OPUBOJIUTH TMpUMEpbl (HaXoAWTh HMHPOPMAIMIO O MPUMEPAX)
MPAKTHYECKOTO HCIOJIb30BaHUs (PU3MUYECKUX 3HAHUI B MOBCETHEBHOM
KU3HU Juia  oOecrieyeHus O€30MacHOCTHM Tpu  oOpallleHuu ¢
npubopaMu U TEXHUYECKUMH YCTPOUCTBAMU, COXPAHEHUS 3[I0OPOBBS U

CO6J'IIO,Z[€HI/I$I HOPM 5KOJIOTUYECKOTO IMTOBEACHUS B OKPY)KaIOH_[eﬁ cpeae

1.17

OCYIICCTBJIATDH MMOUCK I/IH(1)OpMaI_II/II/I (I)I/ISI/ILICCKOFO COJACPpKaHUA B CCTU
I/IHTepHeT, Ha OCHOBE€ HMEIOIIMNXCS 3HAHUHA H HYTéM CpaBHCHHA
JOIIOJIHHUTCIIBHBIX HMCTOYHHKOB BbBIICIIATH I/IH(I)OpMaI_[I/IIO, KOTOpasa

ABJIACTCA HpOTHBOpC‘IHBOﬁ WA MOXET OBbITh HCI(OCTOBCpHOﬁ




1.18

WCIOJb30BaTh MpPU BBHIMOJHEHHUH YYEOHBIX 3aJaHUN  HAY4YHO-

MOMYJSIPHYIO JIUTEPaTypy (PU3UUEeCKOro cojepKaHHs, CIPABOYHBIE
Marepuainbl, pecypcbl cetu  VHTEepHeT; BianeTb OpUEMaMH
KOHCIICKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus WHPOPMAIIUU U3 OJHOM

3HAKOBOM CHUCTEMBI B APYT'YIO

1.19

CO3/1aBaTh COOCTBEHHBIEC MMUChMEHHBIE Y KPATKHE YCTHBIE COOOIICHNUS,
0000mas MHPOpPMAIMIO W3 HECKOJIbKUX HCTOYHHKOB (PHU3NICCKOTO
COJIEp’KaHUsA, B TOM YHCJIE MYOJIWYHO MPEACTaBIATh PE3YAbTaThl
MPOEKTHOM WJIM HCCIENI0BATENbCKOW JAEATEIBbHOCTH, IPU 3TOM
IPAMOTHO HCIIOJB30BAaTh WM3YYEHHBIM MOHATUHHBIN anmapar Kypca

(u3KKHM, COPOBOK/IaTh BBICTYIJIEHUE MPE3EHTaLlUe

1.20

IIPU BBINIOJIHEHUU Y4YEOHBIX IMPOEKTOB U MCCIEA0BAHUN (DU3NUYECKUX
MIPOLIECCOB PACIpeNesaTh 00S3aHHOCTH B T'PYMIE B COOTBETCTBUU C
ITOCTaBJIEHHBIMU 3a BBINOJHEHHEM ILIaHA

3aJa4yaMH, CJIEIHUTh

JEUCTBUA M KOPPEKTHUPOBATh  €ro,  aJIeKBaTHO

TPYIIIIBL,

MPOSIBIISS

OII€HUBATh

CcOOCTBEHHEIH BKJIaI B JICATCIIBHOCTH BBICTPAanBaTh

KOMMYHHKAaTHBHOC BSaHMO,I[efICTBHe, TOTOBHOCTH

paspeniath KOH()IUKTHI

9 KUIIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus

1.1

HCIIOJIb30BAaTh U3YYCHHBIC ITIOHATUS

1.2

pas3iinyaTtb ABJCHHA II0 OIMHMCAHUIO HMX XaPAKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIUX TAHHOC (1)I/ISI/I‘I€CKOG SIBJICHHC

1.3

paciio3dHaBaTb IMPOABJIICHUC HN3YUCHHBIX (I)I/ISI/I‘IGCKI/IX SIBJICHUN B
OKpyxxaromieM MHUpC, B TOM YHCJIC (1)1/13qu01<1/16 SABJICHUS B TIPpHUPOAC,
IIpu 3TOM MEPCBOAUTH MPAKTUYCCKYIO 3a/1a4y B y‘IC6HYIO, BBIICIIATD

CYIIIECTBEHHBIE CBOICTBA (MIPU3HAKK) (PU3NUECKUX SIBICHUI

1.4

ONHCBIBATL H3YUCHHBIC CBOMCTBA T€l H (I)I/BI/I‘IGCKI/IG SABJICHHA,
HCIIOJIb3YA (bI/IBI/I‘-ICCKI/IC BCJIIMYNHBI, IIpU OIMCAHUHU TIPABUJIIBHO

TPAKTOBATH (pH3quCKHﬁ CMBICJI HCIOJIb3yEMbIX BCJIIMYHH,

0003HAYCHHS U CIANHUIIbI (I)I/ISI/I‘-ICCKI/IX BCIIMYHH, HAXOAUTH (pOpMyJ'IBI,




CBSI3BIBAIOIIME JAaHHYIO (U3MYECKYI0 BEIMYMHY C JAPYTHMH
BEJIMYMHAMH, CTPOUTH TpadUKd  M3YUYEHHBIX  3aBHCUMOCTEH

(u3HUECKUX BETMINH

1.5

XapaKTepU30BaTh CBOMCTBA Tel, (PU3MYECKHE SBICHUS W TIPOIIECCHI,
WCIIOJIb3yd W3YYEHHBIE 3aKOHbBI, IIPU O3TOM JIaBaTh CIIOBECHYIO
(GOpMyITMpPOBKY 3aKOHa H 3alHCHIBATH €r0  MaTeMaTHYeCKOE

BBIPA)KCHUE

1.6

OOBSICHATH (PM3MYECKHE MPOIECCHl U CBOICTBA TEN, B TOM YHCJIE U B
KOHTEKCT€ CHUTyallMid TPaKTHKO-OPUEHTHPOBAHHOTO  XapakTepa:
BBISIBJISITH TIPHYMHHO-CIICJICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHUE U3 2
— 3 JIOTHMYECKUX MIaroB C IMOMOIIBIO 2 — 3 W3y4YEHHBIX CBOICTBA

(u3nyecKux gBJIECHUHN, (PU3NYECKUX 3aKOHA UJIH 3aKOHOMEPHOCTH

1.7

pemaTh pacdy€THbIe 3amadu (Omuparonmecss Ha cucTeMy W3 2 — 3
ypaBHEHUI), UCHONb3ysd 3aKkoHbl U (OPMYJIbI, CBS3bIBAIOIINE
¢u3nveckne BEIWYMHBI: HAa OCHOBE aHalW3a YCJIOBHS 3a/1a4d
3alUCbIBATh KPATKOC YCIIOBHUC, BBIABJIATH HCEAOCTAIOIIHUEC HIIH
M30BITOYHBIC JIAHHBIE, BEIOMPATh 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIC
JUIA pelleHusi, MPOBOJUTH Pacu€Thl M OLEHUBATh PEATMCTUYHOCTD

MOJIy4€HHOTO 3HAYeHUsI (PU3NUECKON BETHUUNHBI

1.8

pacrio3HaBaTth NpPOOJIEMBI, KOTOPbIE MOKHO PpEIIUTh IPHU IMOMOIIH
(bU3NYECKUX METOJIOB, HCIOJBb3Ys OMMCAHUE WCCIIEAO0BAHUS, BBIICIATH
poBepsieMOe IMPEIOI0KEHUE, OLIEHUBATh MPABUILHOCTh MOPSIKA
NpOBEJICHUS MUCCIIEAOBAaHMS, JejaTh BbIBOJbI, HHTEPIIPETUPOBATH

pe3ynbTaThl HAOMIOICHUN 1 OTIHITOB

1.9

IMPOBOAWUTL OIIBITBI IIO Ha6J'IIOI[CHI/IIO q)HSquCKI/IX SIBJICHUN WM
(1)I/ISI/I‘IGCKI/IX CBOMCTB TEJ: CaMOCTOSTEIBLHO CO6I/IpaTB YCTAaHOBKY H3
HU30BITOYHOIO Ha6opa O60py,HOBaHI/I$I, OIIMCBIBATh XOJ OIIbITa U €Io

pe3yabTaThl, (GOPMYIUPOBATH BHIBOIBI

1.10

OPOBOJUTH TpPH HEOOXOAMMOCTH CEpPUI0 MpPAMBIX H3MEpEHUil,
onpenenss cpeiHee 3HAueHUEe H3MepseMOd BelnduHbl ((PoKycHoe
paccTosiHME coOuparomei JMH3bl), 000CHOBBIBaTH BHIOOP crocoba

U3MepeHus (M3MepUTEIBHOTO Mpudopa)

1.11

IMPOBOAUTL HCCJICIOBAHHUC 3aBUCUMOCTEM q)I/I3I/I‘leCKI/IX BCIIMYHUH C
HCIIOJIb30BAHHUEM TMIPSAMBIX HSMCpCHHﬁI IJIaHUPOBATHL HUCCIICAOBAHUC,

CaMOCTOSITEJIbHO COOHMpaTh YCTaHOBKY, (PUKCHpOBAaTh pe3yibTaThl




HOHy‘-IGHHOfI 3aBUCUMOCTH (1)I/I3I/III€CKI/IX BCJINYHMH B BHJIC T216JII/II_[I/I

Fpa(i)I/IKOB, ACJIaThb BBIBO/JBI IO pE3YyJIbTaTaM HCCICI0BaHNA

1.12

NPOBOJUTH  KOCBEHHBIE  M3MEpPeHHS  (U3NYECKUX  BEIHYUH:
IUTAHUPOBAaTh U3MEPEHMSI, COOMPATh 3KCIIEPUMEHTAIbHYIO YCTAHOBKY
Y BBINOJHATE HW3MEPEHHUs, CIEays HPEeAJIOKEHHON WHCTPYKLUH,
BBIYMCIIITH 3HAYEHUE BEIMYMHBI M AHAJIM3UPOBATh IIOJIyYECHHBIE

pe3yJbTaThI C YYETOM 3aJaHHOM MOTPEITHOCTH U3MEPEHUI

1.13

coOnroAaTh TMpaBWia TEXHUKM Oe30macHocTH mpu  paboTe cC

71a00paTOPHBIM 000PYJOBaHUEM

1.14

paznuyaTh OCHOBHBIC MPU3HAKUA HM3YYEHHBIX (PU3UUECKUX MOJIEIICH:
MarepuaiabHas TOYKa, abCOIIOTHO TBEPJOE TEJIO, TOUCHHBI HCTOUYHUK
CBeTa, JIyd, TOHKas JIMH3a, TUTAHETapHAas MOJIENbh aTOMa, HYKJIOHHAas

MOJEJIb aTOMHOI'O d1pa

1.15

XapaKTepU30BaTh NPUHLUIBI JEHCTBUS U3YyYEHHBIX NpUOOpPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa HUX ONMCAHUSA, HCHOJb3YS
3HaHMSI O CBOMCTBax (IU3MUYECKUX SBJICHHMM U HE0OXOIUMBIE

(bu3YecKre 3aKOHOMEPHOCTH

1.16

WCIOJIb30BaTh CXEMbl M CXEMaTHYHble PHUCYHKH HU3YYEHHBIX
TEXHUYECKUX YCTPOICTB, M3MEPUTENbHBIX npubopoB u
TE€XHOJIOTMYECKUX IMPOLIECCOB MPHU PEUICHUH Y4eOHO-TIPAKTHUECKUX
3a/1a4, ONTHYECKHUE CXEMBI Ui MOCTPOCHUS U300paKeHUN B TIIOCKOM

3epKajie U coouparouieil TmH3e

1.17

OPUBOJIUTH TMpUMEpbl (HAXOAUTh HMHPOPMAIMIO O MPUMEPAX)
MPAKTHYECKOTO MCIOJIb30BaHUs (U3NYECKUX 3HAHHUI B MOBCEAHEBHOU
KU3HU Juid  oOecrieueHus O€30MacHOCTH Tpu  oOpallleHuu ¢
npubopaMu U TEXHUYECKUMH YCTPOWCTBAMHU, COXPAHEHUS 3[I0POBBS U

CO6J'IIO,Z[€HI/I$I HOPM 3KOJIOTHYCCKOTI'O ITIOBCACHUS B OKPY)KaIOH_Ieﬁ cpeac

1.18

OCYILIECTBIIATh MOUCK UHPOPMALUU (PU3NYECKOTO COJIEPKAHUS B CETU
WntepHer, camocTosATeNbHO (opMynaMpys TOHUCKOBBIM  3armpoc,
HaxXOAWTb IIYyTH  OMNpPENENECHHUs  JTOCTOBEPHOCTH  IOJYYEHHOU
UHPOpPMALlUM Ha OCHOBE MMEIOUIMXCS 3HAHUN M JOTOJIHHUTENIBHBIX

HNCTOYHHUKOB

1.19

HCIIOJIb30BATL IIPU  BBIIIOJIHCHUU y‘-IC6HBIX 3aJJaHui HAay4YHO-

NOMYJISIPHYIO JIUTEPaTypy (U3NYECKOTO COJEp)KaHus, CIPaBOYHbIE




Marepuainbl, pecypcbl cetu  VHTEepHeT; BiIaneTb OpUEMaMH
KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpa3zoBaHusi WHGOPMAIUUA U3 OJHOM

3HAKOBOM CHUCTEMBI B APYT'yIO

1.20

CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE W YCTHBIE COOOIICHUS Ha
OCHOBE HWH(POpPMAIMKU W3 HECKOJBKUX HWCTOYHUKOB (PHU3UIECKOTO
COJIepKaHus, MyOIMYHO TPEACTABIATH PE3yJAbTaThl MPOSKTHOW HITN
UCCIIENOBATEIbCKOM  JEATENbHOCTH, INPU  3TOM  TI'PaMOTHO
HCMOJIb30BAaTh U3yYEHHbI MOHATUWHBIA anmapaTr u3y4aeMoro paszienna
(UMK M CONpPOBOXKJATh BBICTYIUIEHHE IIpe3eHTalued ¢ y4éToM

0COOEHHOCTEN ayIUTOPUH CBEPCTHUKOB

1.21

MPU BBHITIOJIHEHUHM YYE€OHBIX MPOEKTOB U WCCIEAOBAHUHN (HU3HUECKUX
MIPOLIECCOB PACIPENEsATh 0053aHHOCTU B IPYINIE B COOTBETCTBUU C
MOCTABJIECHHBIMU  3aJa4aMH, CJIEIUTh 3a BBINIOJIHEHUWEM IUIaHa
JEUCTBUA W KOPPEKTHUPOBaTh  €ro, aJeKBAaTHO  OILICHUBATh
COOCTBEHHBIM BKJaJ B JIEATEIBHOCTh TPYMIBI, BBICTPANBAThH
KOMMYHUKAaTUBHOE  B3aUMOJEHCTBHE,  MPOSABISISE  TOTOBHOCTh

paspeniath KOH()IUKTHI




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC

Kox
pasjaena

Konx

IJEMCHT

HpOBepﬂeMble JIEMEHTBI COACPKAHUSA

®U3UKA U EE POJIb B IIOBHAHUU OKPYXKAIOILIETO MUPA

1.1

®usuka — Hayka O mnpupone. SBimeHusa npupoxasl. PusndeckKue
SIBJICHUS: MEXaHUYECKHE, TEIUIOBbIC, JJIEKTPUYECKHE, MAarHUTHBIE,

CBCTOBBIC, 3BYKOBEIC

1.2

®usnyeckue BeIUYMHBL. VI3MepeHne QU3NYECKHX BETUYMH.
®usnueckue prOOPHI. [TorpemHocTs WU3MEPECHUI.

MexayHapoaHas CUCTEMA €IMHUIL

1.3

EcrecTBeHHOHAYUYHBIN METOJI MO3HAHUA: HaOJII0IcHHE,
MIOCTAaHOBKA  HAy4YHOTO  BOMpPOCA,  BBIIBIKEHHE  TUIOTES,
SKCIIEPUMEHT I10 IPOBEPKE THIIOTE3, OOBSICHEHHE HAOII0aeMOT0

SABJIICHUSA

1.4

Onucanne PU3NYECKUX SBJICHUN C TIOMOIIBIO MOIETIeH

1.5

[IpakTrueckue paboOTHI:
N3MepeHne pacCTOsTHUM.
H3mepenune 00bEMa KUAKOCTU U TBEPIOTO TENa.
Omnpenenenre pa3MepoB MabIX TE.
W3mepenue Temieparypbl Mpud  HOMOIIM  KHAKOCTHOTO

TEPMOMETpA U JaTYUKa TEMIEPATyphl

INEPBOHAYAJIBHBIE CBEJAEHMA O CTPOEHNU BEIIIECTBA

2.1

CTpOGHI/IC BCIICCTBA: aTOMbI W MOJICKYJIbI, HX Pa3MCpPBHI.

OHLITLI, JOKa3bIBarOMKUEC TUCKPETHOC CTPOCHUC BCIICCTBA

2.2

I[BI/I)KCHI/IG 4aCTull BFC€IICCTBA. CBi13b CKOpPOCTH JBHIXCHHUA

qacTull ¢ Temreparypoil. bpoynoBckoe nBumxenune, muddysus

2.3

BzauMopelicTBue 4acTHUI BEIIECTBA: MMPUTSKCHUC U

OTTAJIKUBAHHC

2.4

ArperaTHbl€ COCTOSTHUS BEILIECTBA: CTPOEHUE T'a30B, KHUIKOCTEN
u  TBEPABIX  (KPUCTAUIMYECKUX) Tel. B3auMocBsI3p  MexIy

CBOMCTBAaMH BEIIIECTB B Pa3HBIX arperaTHblX COCTOSAHUAX W HUX




ATOMHO-MOJICKYJIAPHBIM CTPOCHUCM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOIBI
[IpakTuyeckue pabOTHI:
Onenka nuaMerpa aToMa METOJIOM PsiIOB (C MCIOJIb30BAaHUEM
¢dororpadumii).
2.6

OnbITHI 110 HAOJIOIEHUIO TETUIOBOTO PACIIMPEHHUS Ta30B.
OnbITEl IO OOHAPY)KEHUIO JACHCTBUS CHUJI MOJEKYJISIPHOTO

MIPUTSAXKCHUA

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

Mexannueckoe JBWXKEHHE. PaBHOMEpHOE W HEPaBHOMEpPHOE

3.1
JIBUKECHUE
3.9 Cxopoctb. CpentHsAsi CKOPOCTh IIPU HEPABHOMEPHOM JIBHKECHHH.
' Pacuér mytu 1 BpeMeHU ABMKEHUS
SIBnenne mHepuuu. 3aKOH MHEpUMH. B3anMoJeicTBHE Ten Kak
3.3 MpUYKMHA U3MEHEHHUS] CKOPOCTH JBHKEHUsS Teld. Macca Kak mepa
MHEPTHOCTH Teja
34 [InotHOCTE BemecTBa. CBSA3b IIOTHOCTH C KOJMYECTBOM
' MOJIEKYJ B eIMHUIE 00bEMa BElecTBa
3.5 Cuiia KaK XapaKTepUCTHUKa B3aMMOICHCTBUS TEI
36 Cuna ynpyroctd W 3akoH ['yka. M3mepeHue Cuibl ¢ MOMOIIBIO
' JMHAMOMeETpa
37 SIBnenue TAroTeHus U cuia TsokecTd. Cuila TSHKECTH Ha IPYTUX
' maHerax. Bec rena. HeecomocTh
» Cuna Tpenus. TpeHuEe CKOJNBXKEHHUS U TpPEeHHE MOKos. TpeHue B
. IPUPOJIC U TEXHUKE
3.9 CnoxeHue Cui, HalpaBJIE€HHbIX IO OJHOM  HIPSIMOM.
. PaBHOelicTByOIIAs CHIT
[IpakTnueckue pabOTHI:
Omnpenenenre CKOPOCTH PABHOMEPHOTO IBWKEHHs (LIapuKa B
KUAKOCTHU, MOJETH AJIEKTPUUYECKOTO aBTOMOOWIS U TakK jajee).
3.10 OmnpeneneHue cpenHell CKOPOCTH CKOJBKEHUs Opycka Win

hrapuvka II0 HAKJIOHHOM ILJIOCKOCTH. OHpe,I[eJ'ICHI/Ie IJIOTHOCTH
TBép)lOl"O TCIa. OHLITLI, ACMOHCTpHUPYIOIIHUEC 3aBUCUMOCTD

pactsbkeHus (aedopmarii) MPYKUHBI OT TMPHIJIOKEHHON CHJIBI.




OHLITBI, ACMOHCTPHUPYIOIIIUC 3aBUCHUMOCTb CHIJIbI TPCHUA
CKOJIBKCHHA OT BC€Ca TCJIa M XdapaKTCpa COIMPUKACAIOMIUXCA

MTOBEPXHOCTEU

dusznyueckne SIBICHUS B nopupoac: MNpUMCPBI  IABWIKCHUA C

3.11 Pa3IMYHBIMUA CKOPOCTSMH B KHUBOW U HEXXHUBOU IPUPOAE, TEHCTBUE
CHJIbI TPEHUSI B IPUPOJIE U TEXHUKE
3.12 TexHuyeckue ycTpoiicTBa: AMHAMOMETP, NOAIIUITHUKH

TABJIEHME TBEP/BIX TEJL, )KUIKOCTEI 1 TA30B

JaBnenue 1BEpaoro tena. CnocoObl YMEHBIIEHUS U YBEJIUYEHUS

41
JIaBJICHHS
45 JaBnenue rasza. 3aBUCHMOCTh JIaBJIGHHUS Ta3a OT 00bEMa,
' TEMITepaTyphl
13 [lepenava nmaBneHus TBEPABIMHU TEJaMHU, KUAKOCTSIMHU U Ta3aMHu.
' 3akon ITackains. ITHeBMaTHUecKre MalInHBI
3aBHCHMOCTH JIaBJICHHS JKUIKOCTH oT TJTyOWHBI.
4.4 ['mapocTaTudeckuii  mapajokc. CooOmaromuecss  COCYIbI.
['mapaBIuyecKre MEXaHU3MBI
Atmochepa 3emuim u armocdepHoe gaBieHue. [IpuunHBI
A CYIIECTBOBAaHUSA  BO3AYIIHOW  00070uku  3emau.  OnbiT
' Toppuyennu. 3aBUCUMOCTh aTMOC(EPHOTO AABJICHHUS OT BBICOTHI
HaJl ypOBHEM MODS
16 N3mepenne armocheproro mapneHus. [Ipubopbl s u3MepeHus
' aTMOC(hepHOTO JTaBJICHHS
47 JleiicTBHe >KUIKOCTM W Ta3a Ha MOTPYKEHHOE B HUX TeJO.
' BriTankuBaromas (apxuMeioBa) cuia. 3aKoH Apxumena
4.8 [1naBanue ten. Bo3nyxomnaBanue
[IpakTuueckue paboOTHI:
HccnenoBanne 3aBHCMMOCTH Beca Tela B BoA€ OT 00BEMa
NOTPY’KEHHOW B KMAKOCTh 4actu Tema. OnpexneneHue
49 BBITAJIKUBAIOLIEH CUJIBbI, JEUCTBYIOIIEH Ha TEJO, MOTPYKEHHOE B

KHUAKOCTD. HpOBepKa HE3aBUCUMOCTH BBITAIKMBAIOIIECH CHIJIBI,
HeﬁCTBYIOIHCﬁ Ha TCJIO0 B XKHUIKOCTH, OT MACChl TCJa. OHBITBI,
ACMOHCTPUPYIOIIIUC 3aBUCHUMOCTb BBITAJIKMBAIOIIECH CHIJIBI,

JIEWCTBYIOLIEH Ha TEJIO B JKUIKOCTH, OT 00BbEMA MOTPYKEHHON B




KUAKOCTb YaCTH Tela M OT  IUJIOTHOCTU  JKUAKOCTH.
KoHcTpynpoBanue apeomerpa WM KOHCTPYUPOBAHHE JIOAKU U
OIpeaesieHue €€ rpy3010AbEMHOCTH
410 Odwusnyueckue SBICHHS B MPUPOJAE: BIUSHHE aTMOC(EpHOro
' JTaBJICHUS Ha )KMBOW OpraHu3M, IJIaBaHUE pbIO
TexHuueckre ycTpOMCTBa: COOOIIAIOIINECS COCYbI, YCTPOMCTBO
4.11 BOJIOIIPOBOJA, TUIPABIMYECKUM IIpecc, MaHOMETp, OapoMmerp,
BBICOTOMED, OPIIHEBON HAcOC, apeOMETP
PABOTA, MOIIIHOCTbB, DHEPTUA
5.1 Mexanudeckasi pabora
5.2 Mexanudeckasi MOIITHOCTh
£ 3 [IpocTbie MexaHH3MBI: pblyar, OJIOK, HAKJIOHHAs IUIOCKOCTb.
' [IpaBuito paBHOBECHS pbIYara
5.4 [IpumeHeHue npaBuiia paBHOBECHS pblyara K 0JI0Ky
- «3onotoe mpaBwio» MexaHukd. KosdduuueHt mone3Horo
' neicTBus MexaHUu3MOB. [IpocTbie MexaHU3Mbl B OBITY U TEXHUKE
5.6 [ToTeHnmanpHast SHEPTUN TeJa, TIOTHATOTO Haj 3eMIIEN
5 5.7 Kunerndeckas sHeprus
Eg [TonHas MexaHuueckas 3Heprus. 3aKOH U3MEHEHUS U COXPaHEHUS
' MEXaHUYECKOU 3Hepruu
[TpakTrueckue pabOTHI:
Onpenenenve paboOThl CUJIBI TPEHUS TMPU PABHOMEPHOM
5.9 | IBMKEHUM Tella MO TOPU3OHTAIBHOM MOBepXHOCTH. MccnepoBaHue
ycioBuil  paBHOBecus pbryara. Msmepenue KIIJI HakimoHHOM
I0CKOCTH. M3yueHne 3aKkoHa COXpaHEHUSI MEXaHHUUECKON YHEPrUU
5.10 du3nyecKue SBJICHUS B IPUPOJIC: PhlYaru B Telle YeJ0BeKa
£ 11 Texnudeckue ycTpoiicTBa: pblyar, MOJBUKHBIA M HETOIBUKHBIN
' OJIOKHM, HAKJIIOHHAS TUIOCKOCTb, MTPOCThIE MEXaHU3MBI B OBITY
8 KIIACC
Kon Kon
IIpoBepsiemble 3J1eMEHTHI COeP/KAHUSA
pasaena 3JIEMEeHT




a

TEIIVIOBBIE ABJIEHUA

OcCHOBHBIE TOJIOXKEHUS MOJIEKYJISIPHO-KMHETUYECKOW TEOPHUH

CcTpoeHusl BeliecTBa. Macca U pasmepbl MojeKyid. OTNbIThI,

ol MO ITBEPIKIAIOIIHE OCHOBHBIE MOJIOKEHHS
MOJIEKYTSIPHOKHHETUIECKOH TEOPHH
6.2 Mogenu TBEPAOro, KUAKOTO W Ta3000pa3HOTO COCTOSIHHUI
' BeniecTBa. Kpucrammyeckue u amopdHsie Tena
6.3 OObsicHEHHE CBOMCTB Tra3oB, JKHAKOCTEW W TBEPIBIX TEN Ha
. OCHOBE TTOJIO’KEHUH MOJIEKYTSIPHOKHHETHIECKON TeOpUHU
6.4 CMauuBaHue U KanWUISIPHbIE SIBICHUS
6.5 TemnoBoe pacimpeHue U CKaThe
6.6 Temmepatypa. CBsi3b TEMIEPATYPHI CO CKOPOCTBIO TEIIOBOTO
. JIBVDKEHUS YaCTHIT
5.7 Bayrpennsis sHeprus. CrmocoObl H3MEHEHHS BHYTPEHHEH
' SHEPIUHU: TeIUIoNepesada U COBEpIIeHnEe padoThI
68 Bugsl  Temnonepenauu:  TEMJIONPOBOJHOCTb, KOHBEKLUS,
' U3Iy4eHue
6.9 KosnyecTBo TemioTsl. Y aenbHas TEINIOEMKOCTh BELIECTBA
TennooOMeH M TEmIOBOE paBHOBECHE. YPABHEHUE TEILIOBOTO
6.10
OanaHca
511 [lnaBneHue M OTBepAEBaHUE KPHUCTAIIIMUYECKUX BEIIECTB.
. VY nenbHas TemI0Ta MIABICHUSA
[TapooGpa3zoBanne u konaeHcanus. Mcmapenue. Kumnenwue.
6.12 VYaenpHas ~ TemjgoTra  mapooOpa3oBaHMS.  3aBUCHMOCTD
TeMIIepaTypbl KUIIEHUS OT aTMOC(EPHOT0 aBICHUSA
6.13 BnaxxHocth BO31yxa
6.14 OHeprus TOIUIMBA. Y IeibHAas TEIJIOTa CTOPAHUS
[punuuns!r pabotsl TemoBbix aBurareneid KIIJ[ temnoBoro
6.15 nuratens. TensoBble OBUraTeNd M 3allluTa OKpYKaroIIen

cpensl




3aKOH COXpaHEHMs] ¥ INPEBpAIICHUS SHEPruud B TEIUIOBBIX

6.16
nporeccax
[IpakTuyeckue pabOTHI:
OnbITEl MO OOHAPYKEHHUIO JCWCTBUS CHJI MOJIEKYJISIPHOTO
MPUTSKEHUS.
OnpITHl N0 BBIPAIIMBAHUIO KPUCTAJIOB MOBApEHHOUN coiu
WIH caxapa.
OnbITel MO HAOMIOJIEHUIO TEIUIOBOTO PACIIUPEHUsT Ta30B,
KUJKOCTEN U TBEPABIX TEIL.
Ornpenenenue naBieHUs BO3Ayxa B OAJIIOHE MITIPHUIIA.
ONbITEL, JEMOHCTPUPYIOUIHME 3aBUCHUMOCTb  JIaBJICHUS
BO3/lyXa OT €ro 00bEMa 1 HarpeBaHus WM OXJIAKICHUS.
IIpoBepka THHOTE3Bl JHMHEWHOW 3aBUCHUMOCTH  JIJTUHBI
6.17 CcTOJIOMKA JKUJIKOCTH B  TEPMOMETPHYECKOW  TpyOKe OT
TEeMITepaTypHI.
Habmronenne wu3MeHEHHWs BHYTPEHHEH SHEpPruu Teja B
pe3ynbTaTe Teronepeaadn u padboThl BHEIIHUX CHUIIL.
HccnenoBanue sBieHUS TEIIOOOMEHAa NpU CMEIIMBaHUH
XOJIOJTHOW U TOPSTYEH BOJIBI.
Omnpenenenre KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJIOM
IpU TEIJIO0OMEHE C HAarpeThIM METAJUIMYECKUM IIUINHPOM.
Omnpenenenre yaenbHOM TEIIOEMKOCTH BEILIECTBA.
HccnenoBanue npoiiecca ncnapeHus.
OrnpeneneHre OTHOCUTENIBHON BIIaXKHOCTH BO3/yXa.
Ornpeznenenue yaelbHON TEIJIOTHI IJIaBICHUS JIbJIA.
Du3nyecKue SIBJICHUS B MPUPOJEC: MOBEPXHOCTHOE HATSHKCHHE
518 U KanWUISIpHBIE SBJICHUS B MPUPOJE, KPUCTAIUIBI B MPUPOE,
. u3nydenue ColHIa, 3aMep3aHue BOJOEMOB, MOPCKUE OpH3HI;
oOpa3oBaHuUE pOCHI, TYMaHa, WHEs, CHeTa.
Texanueckue YCTpPOMCTBA: KaWUIspbl, MIPUMEPDI
519 UCIIOJb30BAaHUSA  KPUCTAUIOB, JKUAKOCTHBIM  TEpMOMETD,

JaTYuK TEMIICpaTypbl, TECPMOC, CUCTEMA OTOIUICHUA OOMOB,

TUTPOMETPHI, TICUXPOMETp, MapoBas TypOMHA, JABHUraTelb




BHYTPEHHETO CTOPAHUSI.

OJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHUA

7.1 Dnektpuzanus Tei. JIBa poja aMeKTpruuecKuX 3apsiioB
B3aumopeiictBue  3apspkeHHbIX  Ten.  3akoH  Kynona
7.2 (3aBMCHMOCTh CHJIBI B3aUMOJEUCTBHS 3apSUKEHHBIX Tel OT
BEJIMYMHBI 3aPsIJIOB U PACCTOSIHUS MEXIY TEJIaMu)
Onexrpuueckoe noje. HanpsEHHOCTh 2IEKTPUYECKOTO MOJIS.
7.3 [lpyHnun  cymepno3uuuu  3JIEKTpUYECKUX  mojied  (Ha
KaueCTBEHHOM YPOBHE)
Hocutenu  snekTpuueckux  3apsfoB.  DiIEeMEHTApHBIN
7.4 anekTpuueckui 3apsna. Crpoenuwe aroma. I[IpoBoaHukn u
TDIIEKTPUKU
7.5 3aKOH COXpaHEHHUs JIEKTPUUYECKOTO 3apsiia
- DIIEKTpUYECKAN TOK. Ycnosus CYILIECTBOBAHUS
. 3NEKTPUYECKOTO TOKA. VICTOUHUKHN OCTOSHHOTO TOKa
27 JleficTBHSI DJEKTPUYECKOTO TOKa (TEIUIOBOE, XUMHUYECKOE,
' MarHUTHOE). DJIEKTPUUECKUN TOK B JKUJIKOCTSIX U razax
- Onektpuyeckas  nenb. Cuiia  Toka.  DJIEKTpUYECKOE
' HalpsKEHUE
29 ConpoTuBieHUe NPOBOJHUKA. YJEIbHOE CONPOTHUBICHUE
' BEILIECTBA
7.10 3akon OMa jy1st y9acTKa Ienu
[TocnenoBarenbHOE u napajieJIbHOe COEIMHEHHE
7.11
IIPOBOJIHUKOB
PaGota ¥ MOIIHOCTH 3MEKTPUYECKOro Toka. 3akoH [[koyms —
7.12
Jlenna
213 OJNeKTpuYecKkue Lend M HOTPeOUTENH  AIEeKTPUYECKOU
. sHepruu B ObITy. KopoTkoe 3aMbikaHue
214 [locTosHHBIE ~ MarHWTBL.  B3auMmonelcTBHE  NOCTOSTHHBIX

MAarHuToB

7.15

MarnutHoe noyie. MarautHoe mojie 3eMIIM U €ro 3Ha4YcHHE




IUTSL JKA3HU Ha 3eMIIe

OneiT Opcrena. MarHuTHOe MOJIE JIEKTPUUYECKOTO TOKA.

18 [IpumMenenue >1€KTPOMArHUTOB B TEXHUKE
JlelicTBU€ MAarHUTHOrO TMOJII HAa MPOBOAHUK C TOKOM.
217 OnekTpoJaBUraTesb IMOCTOSHHOrO Toka. Vcmonb3oBaHue
. JJIEKTPOJBUIATENIE B TEXHUYECKMX YCTPOMCTBAX U Ha
TpaHCIIOPTE
- 18 Onbitet Dapaness. SIBiaeHUE 3IIEKTPOMArHUTHOW WHIYKIIMH.
' [IpaBuiio Jlenna
OnekrporeHeparop. CrnocoObl TOJYYEHHS] DIIEKTPUUECKOU
7.19 SHEPruu. DJIEKTPOCTAHIIMU Ha BO30OHOBIIIEMBIX MCTOYHHMKAX
SHEPTHH
[IpakTnueckue pabOTHI:
OnpITHI IO HAOMIOEHUIO AJIEKTPU3ALMHU TeJl MHAYKIHUEH U TpH
COIIPUKOCHOBEHUH.
UccnenoBanue  OeHCTBUSA — BJIEKTPUYECKOTO  MOJsA  HA
IIPOBOJIHUKH U TUDJIEKTPUKH.
COopka ® TIpoBepKa pabOTBl  DJIEKTPUUYECKOW  IIETH
MOCTOSIHHOTO TOKA.
W3mepenne 1 peryimpoBaHue CUIIbI TOKa.
N3mepenne u peryampoBaHue HaIpsHKEHUS.
HccnenoBanue 3aBUCMMOCTM CHJIBI TOKA, HAYILIETO 4Yepe3
7.20 PE3UCTOp, OT CONPOTUBIIECHUSA PE3UCTOPA U HAIPSHKEHUS Ha

pes3ucrope.
OnBITHI, JEMOHCTPUPYIOLIUME 3aBUCUMOCTH JIIEKTPHUYECKOTO
CONPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOIIAIN
HIOTIEPEYHOT0 CCUCHHS U MaTepHaa.

[IpoBepka  mpaBuia  CIOXKEHUS  HANPSDKEHUH — TIpH
MOCIIeZIOBaTEILHOM COEIMHEHHH JIBYX pe3ucTopoB. [IpoBepka
nmpaBWia Ui CUJBl TOKAa NpPU MapajljieIbHOM COCIUHEHHUH
pe3uctopoB. OmpeneneHue padOTHl JIEKTPHUUYECKOTO TOKa,
yaymero uepes  pesucrop. OmnpeneneHue  MOIIHOCTH

QJICKTPHUYCCKOTO TOKa, BBIJICIISIEMOM Ha pe3ucTtope.




HccnenoBanvne 3aBUCHUMOCTH CHJIBI TOKa, HIYLIErO 4Yepes
JaMIOuKy, OT HampsbkeHus Ha Hel. Omnpenenenune KIIJI
Harpesarensi. McciienoBaHME MarHUTHOTO B3aMMOJCHCTBUS
MOCTOSIHHBIX ~ MarHuTOB. VI3yueHWe MAarHUTHOTO  TOJIS
MOCTOSIHHBIX MarHUTOB TPU MX OOBEAMHCHHH W Pa3JICIICHUU.
HccnenoBanne  AEUCTBHS  AJNIEKTPUYECKOTO  TOKa  HA
MarHuTHYIO CTpEJIKY. OnbITHI, JIEMOHCTPUPYIOIIUE
3aBUCUMOCTh CHJIBI B3aUMOJICUCTBUS KATYIIKH C TOKOM M
MarHuTa OT CHJIbI TOKa W HAIpaBJICHUS TOKa B KaTYIIKE.
N3ydeHue nelcTBUS MarHUTHOTO TOJST HA MPOBOJHHUK C
TOKOM. Konctpyuposanue u W3y4YEHHE paboThl
anektpoasurarens. Mamepenune KIIJ[ snexkTpoaBurarenbHOM
YCTaHOBKH. OnkbITEI o HCCIICIOBAHUIO SIBJICHUS
AJIEKTPOMArHUTHOM WHIYKIMH: MCCIEAOBAHHE H3MEHEHUU

S3HAYCHHA W HAITPABJICHHUA MHAYKIIMOHHOT'O TOKA

duszndeckue SBICHHUSI B mprupoac: SJICKTPUUCCKHUE SABJICHHUA B

aTMocdepe, AEKTPUYECTBO KUBBIX OPraHU3MOB, MarHWTHOE

7.21
nosie 3eMit, Apeid IMOI0COB, POJIbh MArHUTHOTO TOJS IS
KU3HU Ha 3emie, TIOJISIPHOE CHSIHUE
TexHuueckre  yCTpOMCTBA:  3JEKTPOCKON,  aMIIepMETp,
BOJILTMETP, PEOCTaT, CUYETUYUK ODIIEKTPUYECKOH DHEPrud,
AJIEKTPOOCBETUTEIILHBIC puOOPHI, HarpeBaTebHbIC
7.22
AIEKTPOTPUOOPHI (mpumepsr), ANEKTPUYECKHIE
NPe0XPaHUTEIIH, AJIEKTPOMArHUT, AIIEKTPOABUTATEIh
MIOCTOSIHHOTO TOKA, TeHEPATOp MOCTOSIHHOTO TOKa
9 KIIACC
Kon
Kon
JJIEMEHT [TpoBepsieMbie PIE€MEHTHI COACPKAHUS
paznena
a
MEXAHUWYECKUE SABJIEHUA
8
8.1 Mexannuyeckoe IBUkKeHHE. MarepuanbHas Touka. Cucrema




oTcuéra

8.2 OTHOCHTETHHOCTh MEXaHUYECKOTO JIBIIKEHUS

8.3 PaBHOMEpHOE NPSAMOJIMHEHHOE ABIKCHHE

8.4 HepaBHomepHOe mnpsimMonuHelHoe nBuxkeHue. CpenHsas u
' MT'HOBEHHAsI CKOPOCTh TeJla P HEPABHOMEPHOM JIBFKCHUN

8.5 VYckopenne. PaBHOYCKOpEHHOE NPAMOIMHENHOE IBUKECHUE

8.6 CBob6oanoe naaenue. OnbiTel ["ammnes

PaBHOMepHOEe [nBKeHME 10 OKpyxkHOCTH. llepuon wu
8.7 yactota oOpameHus. JluHeilHast W yrioBas  CKOPOCTH.
LlenTpocTpeMUTENEHOE YCKOPEHUE

8.8 [TepBriit 3akoH HeroToHa

8.9 Bropoii 3akon HeroTroHa

8.10 Tperuit 3akon HeloToHa

8.11 [TpuHIUIT CynEepno3uIuy CUIT

8.12 Cuna ynpyroctu. 3akoH ['yka

8.13 Cuna TpeHusi: cuia TPEHHUS CKOJBXKEHHs, Cuila TPEHUS
' MOKOSI, IPYTre BUIbI TPEHUS

8.14 Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. Y CKOpPEHHUE
' CBOOOJHOTO MaJACHUS

8.15 Jewxenue maHer Bokpyr Connua. llepBas kocmuyeckas
' ckopocTh. HeBecoMocThb U meperpysku

8.16 PaBHOBecue MaTepuanbHOM TOYKH. AOCOTIOTHO TBEPIOE TEJIO

8.17 PaBHOBecue TBEpAOro Teda € 3aKPEIUIEHHOW  OCBIO
. BpaieHus. MoMeHT cuiibl. LleHTp TsxecTH

8.18 Nmnynec Tena. M3Menenue ummynbca. IMIynsc cHITbI

8.19 3aKOH COXpaHEHMs UMITyJIbCa

8.20 PeakTuBHOE NBMXKEHUE

8.21 Mexannyeckasi paboTa ¥ MOIIHOCTb

8.2 PaGota cun TsokecTH, ynpyroctd, TpeHus. CBs3b SHEPruu H
. paboThI

8.23 [ToTeHnmanpHas SHEPTHsl TeNA, MOJHATOTO HAJ TIOBEPXHOCTHIO

3emun




8.24

[ToTeHnManpHas SHEPTUS CKATON IIPYKUHBI

8.25

Kunernueckas sneprus. Teopema 0 KWUHETUYECKON SHEPTUU

8.26

3aKOH COXpaHEHMsI MEXaHUYECKON SHEPIUU

8.27

[IpakTnueckue pabOThI:

Ormpenenenue cpeaHel CKOPOCTH CKOJIBXKEHHS Opycka WiIu
JBIDKEHUS IIapHKa O HAKIOHHOW TuIockocTH. OrmpeneneHue
YCKOpPEHHsI Tella TpU PAaBHOYCKOPEHHOM JIBUWKCHHUU TIO
HAaKJIOHHOM IUIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH TYTH OT BpPEMEHH TIIPH
PaBHOYCKOPEHHOM JBM)KEHUU 0€3 HaualbHON CKOPOCTH.
[IpoBepka THUIIOTE3BI: €CIIM TMPH PABHOYCKOPEHHOM JIBHIKCHUHU
0e3 HavaIbHOW CKOPOCTH TYTH OTHOCSATCSI KaK PsJl HEUETHBIX
9rEced, TO COOTBETCTBYIOUIME TPOMEXKYTKH  BpPEMEHHU
OJIMHAKOBEI.

HccnenoBanne 3aBUCHMOCTH CHJIBI TPEHHUS CKOJBKEHHUS OT
CHJIBI HOpMaJIbHOTO AaBieHus. OmnpeneneHue koddduimenta
TpeHHsI CKOJbXeHusa. OmpeneneHue >KECTKOCTU MPYKUHBI.
Omnpenenenve paboOThl CHIIBI TPEHUS TPU PAaBHOMEPHOM
OBUKEHUM  TeJda IO  TOPU3OHTAIBHOM  MOBEPXHOCTH.
Omnpenenenre paboThl CUIIBI YIIPYTOCTH HPU MOABEME Tpy3a C

HCIIOJIBb30BaHHUCM HCIIOABUIXXHOI'O M IIOJABHKHOI'O 0JIOKOB

8.28

duszndeckue SBJICHUS B npupoac: MNIpUJIMBBI W OTJIUBBLI,
JBHXKCHUC IIJIaHCT ConHeuyHoM CHCTCMBI, PEAKTHUBHOC

JABYXXCHUC )KMBBIX OpraHUu3MOB

8.29

Texuuueckue YCTpOﬁCTBaZ CIIMAOMCETpP, AATYUKH I10JIOKCHUS,

pacCTosIHUA U YCKOPCHUA, PAKCTBI

MEXAHUYECKHUE KOJIEFAHWA 1 BOJIHBI

KonebarensHoe JABUKCHUC. OCHOBHEIE XapaKTCPUCTUKHU

. KOJIEOaHUH: IepHO/, YacTOTa, aMIUIUTY1a

9.2 MareMatnueckuii M TpPYKUHHBIM MasTHUKU. lIpeBpaineHue
. SHEpPIruy Mpu KoJIeOaTeIbHOM BH)KEHUH

9.3 3aryxaromue  KosnebaHusd.  BbIHyXJIeHHble — KoJieOaHUS.
' Pe3onanc

9.4 Mexannueckue BoJIHBL. (CBOHCTBa MEXaHMYECKHX  BOJIH.




HpOI[OJIBHBIe " NOIICPCYHBIC BOJIHEI. I[JII/IHa BOJIHBI 1 CKOPOCTH
e pacupocTpaHeHHs. MexaHnyeckue BOJIHBI B TBEPAOM Telle,

CEUCMUYECKUE BOJIHBI

9.5

3ByK. ['poMKOCTB U BbICOTa 3BYyKa. OTpakeHUE 3BYyKa

9.6

WnudpasByk u ynpTpa3sByk

9.7

[IpakTnueckue pabOThI:

Omnpenenenue Y4acTOThI u nepuoja Kosie0aHui
MaTeMaTHYeCKOT0 MasiTHUKA.

Omnpenenenre 4acTOTbl M NEpUOAA KOJIEOAHHM MPYKUHHOTO
MasTHUKA

UccnenoBanue 3aBUCUMOCTHU nepuoaa Kose0aHui
MOJBEIIEHHOTO0 K HUTHU Ipy3a OT AJUHBI HUTH. MccnenoBanue
3aBUCHUMOCTH IepHoJia KoJieOaHUM MPY)KMHHOTO MasiTHUKA OT
Macchel Tpy3a. [IpoBepka He3aBUCHMMOCTH TIEpHOJa KOJIeOaHUA
rpy3a, MOJBEIIEHHOTO K HUTH, OT MacChl Tpy3a U KECTKOCTH

npyxuHsl. U3Mepenue yckopeHus cCBOOOHOTO Na/IeHus

9.8

Qdusnyeckue SBIEHUS B MPUPOJE: BOCHPUITHE 3BYKOB
KUBOTHBIMH, 3eMJIETPACEHUE, CEHCMUYECKHE BOJIHBI, IIyHAMH,

9X0

9.9

Texnuueckue YCTpOMCTBA: 3XO0JIOT, HCIIOJIb30BaHUE

yIbTpa3ByKa B OBbITY U TEXHUKE

10

OJIEKTPOMATI'HUTHOE ITIOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

:‘)J'IGKTpOMaFHI/ITHOG I10JIC. 9J'ICKTpOMaFHI/ITHI)Ie BOJIHBI.

104 CBoiicTBa AJIEKTPOMArHUTHBIX BOJH
10.2 [Ixaya 371€KTpOMarHUTHBIX BOJIH
10.3 DOnexkTpoMarHuTHass —mpupojga cBeta. CKOpPOCTh  CBeTa.
. BousHOBBIE CBOJICTBA cBETa
[IpakTueckue pabOTHI:
10.4 N3ydyeHne CBOWCTB AIEKTPOMArHUTHBIX BOJIH C TOMOIIBIO
MOOMIIBHOTO Tesie(oHa
105 duznyeckue SBICHUS B MPUPOJE: OUOIOTHYECKOE EHCTBUE
. BUJUMOTO, YABTPa(QHUOIETOBOTO U PEHTT€HOBCKOTO M3Ty4eHUN
10.6 TexHudeckne yCTpONUCTBA: UCIOJIL30BAHNE PIEKTPOMArHUTHBIX

BOJIH JIJIsI COTOBOM CBSI3U




CBETOBbBIE ABJIEHUA

111 JlyueBas monens ceera. MicTouHMKY CBETa
11.2 [IpssMonMHENHOE pacIPOCTPAHEHHUE CBETA
11.3 Otpaxenue cera. [1nockoe 3epkano. 3aKkoH OTpaKEHHS CBETA
114 [Ipenomnenue cBera. 3akoH npenomiieHus cseta. llomHoe
' BHYTPEHHEE OTpaKCHUE CBETA
11.5 JIunza. Xox yden B JIMH3E
116 OnTnueckass cucrema  ¢oroanmnapata, MHKpOcKonma U
' TeJecKona
117 I'maz  xak  onruueckas  cucrema.  biaM3opykocTte U
' JAJIbHO30PKOCTh
118 Paznoxenne Oemoro cera B cmekTp. OmbiTel HbroToHa.
' Crio)xeHue CneKTpalIbHbIX LIBETOB. [[nucnepcus ceera
[IpakTnueckue pabOTHI:
1 HccnenoBanue 3aBUCUMOCTH yIjla OTPAXEHHs] CBETOBOIO
Jdyd4a OT yriia najeHus.
W3ydeHune xapaKTepUCTHK H300pakeHHs TMpeAMeTa B
IUIOCKOM 3€pKaie.
HccnenoBanue 3aBUCUMOCTH yIia MPEIOMIIEHUS CBETOBOTO
11.9 Jyda OT yrJia MMaJIeHus Ha TPaHMIIE «BO3AYX — CTCKIIO».
[Tony4yeHne n300paKeHHI ¢ MMOMOIIBIO COOUPAIOIIEH JTHMH3HI.
Omnpenenenre GOKYCHOTO PACCTOSHUS U ONTUYECKOW CHIIBI
coOuparole JUH3BL
OnbITHI MO Pa3IoKEHUIO OEJI0ro CBETa B CHEKTP.
OnpIThl 1O BOCHOPUSTHIO IIBETa MPEAMETOB TMPH HX
HAOIOJICHUH Yepe3 [IBETOBbIE (DHIIBTPHI
Ouznyeckue sBiIeHHUS B npupoje: 3arMenus ConHua u JIyHsl,
11.10 IIBETa TeJ, ONTHYECKHE sIBIICHUS B armocdepe (1BeT HeOa,
pedpakuus, pagyra, MUpax)
1111 Texnudeckne yCTpOWCTBA: OYKH, MEPUCKOIN, QoToamnmnapar,
. ONTHUYECKUE CBETOBOIbI
KBAHTOBEBGIE SAABJIEHU A
12 191 OmnwiThl Pesepdopna u mnanetapHas MoAens atoma. Mojenb
. aroma bopa




I/ICHYCKaHI/Ie n 1orjomeHuc CBE€Tra aToOMOM. KBaHThI.

12.2
JInnenyaTele CIIEKTPBI
12.3 PagnoaktuBHOCTB. Anb(a, 6eTa- 1 TaMMa-u3ITydeHHs
124 Crpoenue aToMHOTO siipa. HykiioHHast MOJiesIb aTOMHOTO Spa.
. N3oTomnsl
125 PagnoaxktuBHble  mpeBpamienus.  [lepuon  momypacnana
' ATOMHBIX sI7IEp
196 SAnepHble peakuuu. 3aKOHBI COXpPAHEHHUS 3apAJ0BOrO U
' MaccoBOI'O YHUCEIl
12.7 DHeprus cBs3U aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU
128 Peakuuu cunTtesa u geneHus snpep. Mcrounuku sHepruun
' CouHiia 1 3B€311
12.9 SnepHas sHeprertuka. JlelicTBHE paJMOAKTHBHBIX HM3Iy4EHUUN
' Ha KMBbIE OPraHU3MBbI
[IpakTnueckue pabOTHI:
HabnroneHune criionIHbIX 1 JIMHEHYAThIX CIEKTPOB U3ITyYEHHUS.
12.10 HccnenoBanue TPEKOB: H3MEPEHHE DJHEPTrUM YACTHUIIBI T10
TOpMO3HOMY TTyTH (110 (hoTOoTpadusim).
N3mepenue paanoakTuBHOro (poHa
dusnueckue  SABIEHUS B MPUPOJE: €CTECTBEHHbIN
1211 paZMOaKTUBHBIM (OH, KOCMHUYECKHE JIy4d, pPaJHMOaKTUBHOE
' U3JIy4E€HUE IPUPOJHBIX MUHEPAJIOB, JEHCTBUE PAIUOAKTUBHBIX
U3JIy4E€HUI Ha OpraHu3M 4eJoBeKa
Trr TexHuueckue yCTpOMHCTBa: CIEKTPOCKOIN, WHAMBUYaIbHBIN

JA03UMCTpP, KaMEpa Bunscona




MPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMOro
TpedoBaHMs

IIpoBepsiemble TPeOGOBaHMS K MPeEAMETHBIM pe3yJibTaTaM 6a30B0Oro
YPOBHSI OCBO€HHsI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl
OCHOBHOT0 0011€ero o6pa3zoBanus Ha ocHoBe PI'OC

[lonumanue  poau  (U3MKM B HAydyHOW  KapTHMHE  MHDa;
c(hopMUPOBAaHHOCTh 0A30BBIX MPEJICTABICHUN O 3aKOHOMEPHOU CBSI3H U
MM03HABAEMOCTH SIBJIEGHUN IPUPOJIBI, O POJIM IKCIEPUMEHTa B (pU3MKE, O
cucteMooOpasyromeid poju (U3UKKA B Pa3BUTUMU E€CTECTBEHHBIX HAYK,
TE€XHUKH U TEXHOJIOTUM, 00 3BOIIONUHN (DU3MUECKUX 3HAHUHN U UX POJIU B
LIEJIOCTHOM €CTeCTBEHHOHAYYHON KapTHMHE MHpA, O BKJIaJle POCCUHUCKUX
U 3apyOeXHBIX Y4YEHBIX-(U3UKOB B pa3BUTHE HAyKHU, OOBSICHEHHE

MPOIIECCOB OKPYKAIOIIETO MHUPA, PA3BUTHE TEXHUKN U TEXHOJOTUM

3HaHUs 0 BUJIaX MaTepuu (BEIIECTBO M T0JIE), O ABMKEHUH KaK CIIoco0Oe
CYIIICCTBOBAHUS MaTepuu, 00 aTOMHO-MOJICKYISIPHOW TCOPUU CTPOCHHUS
BEIIECTBA, O (PU3MUECKOM CYIIHOCTH SIBIICHUH TPUPOJIBI (MEXaHHUECKUX,
TEIUIOBBIX, JJICKTPOMArHUTHBIX M KBAaHTOBBIX); YMCHHE pa3IU4aTh
SIBJICHUS 110 OTIMCAHMIO MX XapaKTePHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JCMOHCTPUPYIOIIUX  JaHHOE  (pU3WYecKoe  sBIICHUE;  yYMCHHUE
pacro3HaBaTh IPOSIBIICHUE M3YYCHHBIX (U3MYECKUX SBJIICHUH B

OKPY’KaIOIlleM MHUPE, BBIACISSA UX CYLIECTBEHHbIE CBOMCTBA (IIPU3HAKH)

BJ'Ia,Z[eHI/Ie OCHOBaMH IMOHATHUHHOTO arapara 1 CMKMBOJIMYCCKOT'O A3bIKa
(I)I/ISI/IKI/I U HCIIOJIb30BAHUC HMX I PCHICHUSA y‘le6HLIX 3aaa4; YMCHHUC
XapaKTCPHU30BaATh CBOMCTBA TCII, (1)I/I3I/I‘IGCKI/IG SIBJICHUA W IIPOLCCCHI,

HCIIOJIb3YsL (bYHI[aMCHTaJIBHBIC N SMITNPHUICCKHUEC 3aKOHbI

YMeHue OIUCHIBATh HN3YUYCHHBLIC CBOMCTBA TEJI U (1)I/ISI/ILleCKI/IC SABJICHHUA,

HCIIOJIb3Ys (I)I/I3I/II-ICCKI/IC BCIIMYNHBI

Bnanenne ocHOBaMM METOJOB HAy4YHOTO TIO3HAaHHUS C  Y4ETOM
coOnrofeHns TMpaBwil O€30MacHOTO Tpyna: HabmoJeHHe (GU3NUIECKUX
SIBJICHUI

YMEHHE CaMOCTOSITeIbHO COOMpaTh IKCIEPUMEHTAIbHYIO YCTaHOBKY U3

JaHHOT'O Ha6opa O60py,[[0BaHI/I}I MO MHCTPYKI MU, OIMUCBIBATH XOJ OIIbITA




Y 3aIIUCHIBATh €r0 Pe3yJbTaThbl, POPMYIHUPOBATH BHIBOIBL;

MPOBEACHUE TPSMBIX U KOCBEHHBIX M3MEPEHUH (PU3MUECKUX BEIUYHH:
YMEHUE  IUIAHUPOBaTh  HM3MEpPEHHs, CaMOCTOSITEIbHO  COOHMpATh
9KCIEPUMEHTAJIbHYIO YCTAHOBKY [0 MHCTPYKIIMH, BBIYUCIIATH 3HAUCHHE
BEJIMYMHBI ¥ AHAJIW3UPOBATh IIOJYyYEHHBIE pE3YJIbTaThl C YYETOM
3aJIaHHOM MOTPEIIHOCTH PE3YIbTAaTOB U3MEPEHUI;

IPOBEJCHUE  HECIOXKHBIX  AKCHEPUMEHTAJIbHBIX  MCCIEI0BaHU;
CaMOCTOSAITEIBHO ~ COOMpaTh  AKCHEPUMEHTAIBHYIO  YCTAaHOBKY H
MIPOBOJUTH UCCIIEJIOBAHUE 10 WHCTPYKLUH, MPEACTABIATH MOJy4YEHHBIE
3aBUCUMOCTH (PU3MUECKUX BEIUYMH B BHJE TaOMUI U TIpadukKos,
YUUTBIBaTh  IMOTPEHIHOCTH, JIeNaTh  BBIBOJABI 1O  pe3ylbTaTraM

HUCCICIOBaHUA

[lonnManne  XapakTEpHBIX CBOMCTB busnyecKux MoOJeNen
(MaTepuasibHas TOYKa, aOCOJIOTHO TBEPIOE TENO, MOJAEIH CTPOCHUS
ra3oB, JKHIKOCTEH W TBEPABIX TeJ, IUIAHETapHAs MOJETh aToMa,
HYKJIOHHasT MOJIENIb aTOMHOTO s/Ipa) M yMEHHE TNPUMEHATh WX JUIS

00BbSICHEHUS (PU3UIECKUX MPOIECCOB

YMmenue o0bSICHATh PU3NUECKHE MTPOLIECCHl U CBOMCTBA TEJ, B TOM YUCIIE
U B KOHTEKCTE CUTYyallul NpPaKTUKO-OPUEHTHPOBAHHOTO XapakTepa, B
YaCTHOCTH, BBISBIATh MPUYUHHO-CIEACTBEHHBIE CBSI3U M CTPOUTHh
00BsICHEHUE C OMOPOIl HAa M3yYCHHbIE CBOWCTBA (PU3NYECKUX SIBJICHHIA,

(bHSPI‘IeCKI/Ie 3aKOHBI, 3aKOHOMEPHOCTHU U MOACIU

YMeHnune pemath pacu€TtHble 3amaun (Ha 06aze 2 — 3 ypaBHEHHH),
UCIIOJIB3YS 3aKOHBI U (POPMYJIBI, CBSI3bIBAIOIINE (PU3HUECKUE BEITHYUHBI,
B YaCTHOCTH, 3allMChIBaTh KPaTKOE YCJIOBHE 3a/1a4yd, BBISBISTH
HEJIOCTAIONIKNE JaHHBIC, BHIOMPATh 3aKOHBI M (HOPMYIIbI, HEOOXOIUMBIC
Ui €€ peIleHHs, HCIOJIb30BaTh CIPABOYHBIC JaHHBIC, MPOBOIUTH
pacyéThl M OICHWBaTh PEATUCTHYHOCTh IOJYYCHHOTO 3HAYCHHS
(U3NYECKON BEITMYMHBI; YMCHHUE OINPEICIISATh PA3MEPHOCTh (PU3UUECKOM

BCIIMYUHEI, HOHy‘ICHHOﬁ IIpU pCHICHUU 3a1a4Un

YMmenue XapaKTepru30BaTb MMPUHIUIIBL JeNCTBUSA TCXHHUYCCKHUX
YCTpOﬁCTB, B TOM 4YHCIE OBITOBBIX HpI/I60p0B, U MIPOMBIIIICHHBIX
TCXHOJIOTHYCCKUX IPOLECCCOB IO HUX OIMMCAHHIO, HUCIIOJIB3YysSA 3HAHUSA O
CBOMCTBaxX (I)I/IBI/I‘-ICCKI/IX SIBICHHUH U HGO6XOI[I/IMLIG (pI/I3I/ILIeCKI/IC

3aKOHOMCPHOCTH




10

YMeHue UCNONb30BaTh 3HAHUSA O  (U3UYECKUX  SBJICHUSAX B
MTOBCETHEBHOM KHU3HH JJIs1 oOecriedeHrs: 0€30MacHOCTH IPU 00paleHNH
¢ OBITOBBIMU IPUOOPAMU M TEXHUYECKHMHU yCTPOHCTBAMHU, COXPAHEHUS
30pOBbsI M COOJIOIGHUS HOPM DKOJIOTUYECKOTO TIOBEJIEHUS B
OKpYyXarolel cpefe; TMOHMMaHHE HEOOXOJUMOCTH IPUMEHEHUS
JNOCTIDKEHUH  (U3MKM WM TEXHOJOTMHA Ui PalMOHAIBHOTO

IPUPOJIONIOJIB30BAHUS

11

OnelT moucka, npeoOpa3oBaHUs U MpeACTaBlIeHUs] HHMopMaun
(U3MYECKOTO COJEpKAaHUS C HCIHOJb30BaHUEM HH(POPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTMH; yMEHHUE OIIeHMBaTh JOCTOBEPHOCTH
MOJy4eHHON WHGOpPMAIMM HAa OCHOBE HMEIONIUXCS 3HAHUM W
JOTIOTHUTEIbHBIX UICTOYHUKOB; YMEHHE HCIIOJIb30BaTh MPU BHIMOIHEHUN
y4eOHBIX 3aJlaHUil Hay4yHO-TIOMYJSPHYIO JIUTEPATypy (QPU3UUECKOTO
COJIep’KaHUs, CIpPaBOUYHbIE MaTepualbl, pecypchl ceTh HWHTepHer;
BlIaZicHHe 0a30BbIMH HaBbIKaMU MpeoOpa3oBaHus HHPOpPMAIMHU U3
OJIHOI 3HAKOBOM CHCTEMBI B APYIyl0; YMEHHE CO37aBaThb COOCTBEHHBIE
IIUCBbMEHHBIE U YCTHBIE COOOIIEHMS Ha OCHOBE HMH(pOpPMaLUU U3

HECKOJBKUX UCTOYHHUKOB




HEPEYEHD 2JIEMEHTOB COAEPXKXAHUSA, IPOBEPAEMBIX HA OI'D

1O ®U3UKE
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
1 MEXAHUYECKHUE SBJIEHUA
11 Mexannueckoe BuKeHue. MarepuanbHas Touka. Cuctema  oTcuéra.
' OTHOCUTETBHOCTH JIBHXKCHUS
PaBHomepHOE U HepaBHOMEpHOE ABrKeHHE. Cpennsisi ckopocTh. Dopmyna asis
1.2 BBIYUCIICHUS CPEIHEH cKopocTu: V = S/t
PaBHOMEpHOE MPSAMOJMHEWHOE NBWKEHUE. 3aBUCUMOCTh KOOPAMHATHI Tela OT
BPEMEHH B CJIy4ae paBHOMEPHOTO MPSMOJIUHEMHOTO ABUKECHUS:
13 xX(1)=x,+ut
I'padukn 3aBUCUMOCTH OT BpPEMEHH [UIS TMPOCKIIUA CKOPOCTH, MPOSKIINH
MepeMEeNIeHusl, MyTH, KOOPAMHATBI NPU PABHOMEPHOM IPSMOJIMHEINHOM
JBUKEHUN
3aBUCUMOCTh KOOpPJAMHATHI TEJla OT BPEMEHHM B CIydae PaBHOYCKOPEHHOTO
MPSMOJIMHENHOTO ABUKEHUS:
3
Sy(f)=ve, #i+ay* ;
2
@opmynbl Uil MPOEKUHUHM MEPEMELIECHUs, MPOEKUUNU CKOPOCTH M MPOEKIINH
YCKOPEHMS IPU PABHOYCKOPEHHOM MPAMOJIUHEHHOM JBUKEHUU:
1.4 5.(t)=v,, -t+a, L,
2
U.\'('f) =Upy T, I,
a.(f) =canst,
U:_.l.: — U-__.l.: =2a,s,
I'padmku 3aBUCHMOCTH OT BpEeMEHH Ui MTPOEKIUU YCKOPEHHUS, MPOCKIUU
CKOPOCTH, IIPOECKLMH NEPEMELICHUs, KOOPAMHATHI IIPU PABHOYCKOPEHHOM
IPSMOJIMHENHOM JBUKEHUHU
CBoOonHoe manenue. PopMynbl, OMUCHIBAIOIINE CBOOOAHOE MaJeHUE Tela o
1.5 BepTUKAIM (JBUYKEHUE TEJla BHU3 WJIM BBEPX OTHOCHUTEIBHO TMOBEPXHOCTH

3emnn). I'padukn 3aBUCUMOCTM OT BPEMEHHU JUIS MPOEKUUH YCKOPEHHS,




MPOEKIIMM CKOPOCTH M KOOPAMHATHI IMpU CBOOOJHOM TaJE€HUU Tejla IO

BEPTUKAIN

CKOpOCTh PaBHOMEPHOTO JBIKCHHUS Tella IO OKpYyXHocTH. Hampaienwue
CKOpOCTH.
@opmyna A BBIYMCICHUS CKOPOCTH 4Ye€pe3 paguyc OKPYKHOCTH W IEpUOJ
oOpareHus:

2R

T

LlenTpocTpeMuTenbHOE YCKOpeHHe. HampaBieHHe I[eHTPOCTPEMHUTEILHOTO

1.6 yckopenusi. @opmyna i BBIYUCIECHUS YCKOPESHHUS:
2
o
TR
®dopmyra, CBSI3BIBAOIIAS TIEPUO]] M YaCTOTY OOpaIeHus:
V= 1
T
Macca. ITnotHoCTh BemecTBa. @opmyiia sl BBIYUCIECHUS TIIIOTHOCTH
p = m
1.7 V
1.8 Cuna — BektopHas puzudeckas BenuuuHa. ClI0KeHue Chil
1.9 SIBnenune nnepuuu. [lepBrrit 3akon HproToHa
Bropoii 3akon HeroToHa:
F=m-d
1.10
CoHanpaBlIeHHOCTh BEKTOpPA YCKOPEHHUS TeJla M BEKTOpa CUJIbI, ICUCTBYIOIIEH HA
TEJI0
Bzaumopericteue ten. Tpernit 3akoH HeroToHa:
1.11 Fy g=-Frn
1.12 Tpenue nokosi U TpeHUe CKONIbKEeHUs. DopMyIia 1 BBIYUCIECHUS MOJYJIS CHUIIbI




TPCHUSA CKOJIbXKCHUS:

Fo=u-N

1.13

Hedopmanust Tema. Ympyrue W Heynpyrue aegopmanuu. 3aKOH YIpPYyrou
nedpopmaruu (3akon ['yka):

F=k-Al

1.14

BCGMI/IpHOG TATOTEHHE. 3aKOH BCCMUPHOT'O TATOTCHUA:

My -1,
F=g. .1 2
R
Cuna TspKecTd. Y CKOpeHue CBOOOTHOTO TaICHHUS.
®opmyrna JUIsl BBIYUCIEHUS CUJIbI TSDKECTH BOJIM3H MoBepxHOoCcTH 3emuu: F = mg.
JBmxenue mianet Bokpyr Connna. [lepBas kocMudeckas CKOpOCTb.

HeBecomocTts u eperpy3ku

1.15

Nmmnynbe Tena — BekTopHas pu3nyeckas BEIMUMHA.
=m0

Nmnynec cuctemsl Ten. 3MeneHue umnynbsca. MMmynbe cumbl

1.16

3akoH COXpPaHCHUA UMITYJIbCa IJIA SaMKHYTOﬁ CUCTCMBI TCJI:
D=0+, U, =const

PeakxtuBHOEC JABMKCHHUC

1.17

Mexannyeckas pabora. @opmyia Jij1sl BBIYUCICHUS PaOOThI CUIIBL:

A=Fscosct

MexaHuueckasi MOIITHOCTbD:

1.18

Kunernueckas u MNOTCHIMAJIbHAs SHCPIUA. d)opMyna JJIs1 BBIYUCIICHU A

KUHETHIECKOMN OHEPruun:




Teopema 0 kuHeTHUECKOU d3Heprun. Popmyrna s BIYUCICHUS NOTCHIUAIBHON

OHCPIUH TCJ1a, IOAHATOIO

Hax 3eMuIéii:

E,= mgh

Mexanudeckast SHEPTHUsL:

E=E.+E p
1.19 3aKOH COXpAaHEHUs MEXaHH4YeCKOH sHeprun. Dopmyrna it 3aKoHa COXPaHCHHUS
MEXaHUYECKOH HEpPTUu B OTCYTCTBHE CUJI TpeHus: E = const.
[IpeBpamenue MeXaHUIECKOW YHEPTUH PY HATWYHH CHJIBI TPCHHUS.
[IpocThie MEXaHU3MBIL. «30JI0TOE TTPABHIIO» MEXAHUKH.
Peryar. Moment cunsl: M - Fl.
VYcnoBue paBHOBECHUS phlyara:
M +M, +..=0
1.20 =
[ToaswmxHbIN 1 HeMOABWKHBIN O0510Ku. KITJI mpocThIXx MeXaHU3MOB,
n= Anonesaas
‘iaaq:aqenﬂaﬂ
JlaBnenue TBEPIOTO TEA.
®dopmyra 1 BBIYMCIICHUSI TaBJICHHS TBEPIOTO Tea:
_F
b= G
1.21 JlaBnenue raza. AtMocdepHoe JaBiacHuUE.
l'unpocraTtuyeckoe AaBiieHUE BHYTPH >KUIKOCTH.
®opmyna JUIsl BBIYUCICHUS JaBICHUS BHYTPH KHIKOCTH:
P=pgh+Dy,
1.22 3axoH [lackans. ['mppaBnuyeckuii npecc
3akon Apxumena. dDopmyna A8 ONpPEICNICHUS BBITATKWBAIONICH CHIIHI,
JeMCTBYIONIEH Ha TeJ0, TOTPYKEHHOE B )KUIKOCTh WITH Ta3:
1.23

F_-‘l._I::L. =ng

Ycnopue nmapanus Tena. [1naBanue CYAOB U BO3QYyXOIIJIABAHUC




1.24

MexaHuueckue KoyieOaHus. AMIUIMTYIA, TEPHOJ W YacToTa KoJeOaHHH.

®opmyra, CBSA3BIBAIOIIAS YACTOTY M IIEPUO] KOJIeOaHUI:

vo L
T

1.25

MaremMartnueckuii M NPYKMHHBIM MasTHUKU. [IpeBpamienue 5sHepruu npu

KOJIE0ATEIIFHOM JIBIKECHUHN

1.26

3aryxatomue konebanus. BoiHykaeHHbIe Konebanus. Pezonanc

1.27

MexaHU4eCKHue BOJIHEL HpO}lOJ'II)HI)IG N TIOIICPCUYHBIC BOJIHBI. I[J'H/IH& BOJIHBI U

CKOPOCTh PAaCHpOCTPAaHCHHUS BOJIHBI

L=v-T

1.28

3Byk. I'poMKOCTh M BbICOTA 3ByKa. OTpa)k€HHWE 3BYKOBOW BOJIHBI Ha TI'DAHHUIIC

IBYyX cpell. IHppa3Byk U ynbTpa3ByK

1.29

Ipakxmuueckue pabomol

N3mMepenne cpenHell MIOTHOCTH BEIIECTBA; apXUMEIOBOW CHIIBI; KECTKOCTH
MPY>KUHBL;, KOA(h UIIEHTa TPEHUSI CKOJIBKEHUS; PaOOThI CHUIIBI TPEHHS, CHIIbI
YIPYTrOCTH; CPEeTHEH CKOPOCTH IBMKEHMsI Opycka MO HAKIOHHOM IUIOCKOCTH;
yCKOpeHusi Opycka Mpu JBHKEHHH IO HAKIOHHOW IUIOCKOCTH; YacTOThl U
nepuojga KojeOaHUM MaTeMaTH4YeCKOro MasTHHKA,; YacTOThl M MepHoja
KoJeOaHui MPY)KMHHOTO MasATHHKA; MOMEHTAa CHWJIbI, IEHCTBYIOUIETO Ha pblYar;
paboThl CUJIBI YIPYrOCTH HpHU MOABEME Tpy3a C MOMOIIbI HEMOJIBHXHOTIO
6510Ka; pabOThI CHIIBI YIPYTOCTH HPU MOABEME Ipy3a ¢ MOMOMIBIO MOJIBUKHOTO
0JI0Ka.

HccnenoBanue 3aBHCHMOCTH apXMMEIOBOM CHIIBI OT 00BbEMa MNOrpY:KEHHOMN
YacTH TeJa U OT TUIOTHOCTH YKUIKOCTU; HE3aBUCUMOCTH BBITAIKHBAIOIICH CHIIBI
OT MAacCChI T€JIa; CUJIbI TPEHUS CKOJIBKEHHSI OT CHIIbI HOPMAJBHOTO JTABJICHUS U OT
poJla TIOBEPXHOCTHU; CHJIbI YIPYTOCTH, BOSHHUKAIOIICH B MPYKUHE, OT CTEHCHH
nedopManuu MpyxKUHBI, YCKOpEeHUs: OpycKa OT yriia HakjOHa HampaBJsSIoNIeH;
nepuoja (4acToTel) KojeOaHUN HUTSHOTO MasTHHKA OT JUIMHBI HUTH; MEpHOJa
KoJe0aHUN MPYKHMHHOTO MasTHHKA OT MacChl Ipy3a U KECTKOCTU MPYKHUHBL
UCCIIEJIOBaHNE HE3aBUCHMOCTH MepuojJia KoJIeOaHH HUTSHOTO MAasTHHKA OT

MacCCEhHI I'py3a. HpOBepKa YCJIOBUA PABHOBCCHUS pblUuara

1.30

Qusuueckue s6NeHUs 6 Npupode: TIPUMEPHl JABWKEHUS C Ppa3IMYHBIMU
CKOPOCTSIMU B KHUBOU M HEKUBOI MPUPOJE, IENCTBUE CUIIBI TPEHHUS B IPUPOJE U

TCXHUKEC, MNPUJIHMBbBI W OTJIHWBBI, IABWXCHUC IIJIAHCT ConHeyHoi CUCTEMBEI,




PEaKTUBHOE JIBM)KCHHUE JKUBBIX OPraHU3MOB, PbIYaru B TEJIE YEJIOBEKA, BIMSHUE
aTMOoc(EepHOro JaBICHUS HA JKUBOW OpraHu3M, IUIaBaHHE pbIO, BOCIPHATHE

3BYKOB JKMBOTHBIMH, 3EMJICTPACCHUC, celicMHU4YecKue BOJIHBI, HYHAMH, 3XO

Texnuueckue ycmpoﬁcmea.‘ CIIMAOMCTpP, AATYHUKU IIOJIOKCHHUA, PACCTOAHUA U
YCKOpPCHUA, IAUHAMOMCTpP, I[MOAIIMIIHWUKH, PAaKETbl, pbIyar, HO[[BI/I)KHBIﬁ u

HGHOI[BI/I)KHI)II\/JI 6JIOKI/I, HAKJIOHHAas IIJIOCKOCTb, IPOCTHBIC MCXAaHU3MbI B 6I)ITy,

L3l COOOIIAIINECss COCYABI, YCTPOWCTBO BOJOIPOBOJAA, THUAPABIMYCCKHIA IpecC,
MaHOMETp, OapoMeTp, BBICOTOMEp, TMOPIIHEBON HACOC, apeOMETP, 3XOJIOT,
WCIIOJIb30BaHUE YIbTPa3ByKa B OBITY M TEXHHUKE

2 TEITJIOBBIE SABJIEHU S
OCHOBHBIC  TIOJIOXKEHUS  MOJICKYJISPHO-KHHETHICCKOW  TEOPUU  CTPOCHHS

2.1 BemecTBa. Mojenu TBEPAOTO, KUAKOTO M Ta3000pa3HOTO COCTOSIHUI BEIIECTBA.
Kpucrammmaeckue n amopdHbIe Tena

”5 JlBmkenne dactuil BemiecTBa. CBsI3b  CKOPOCTH JBWXKCHHSI YacTHI[ C

' Temneparypoil. bpoynoBckoe nBmxenue, iupPpy3ust

2.3 CMmaunBaHue U KalWUISIPHBIC SBJICHUS

2.4 TennoBoe pacIMpeHne U CKATHE

2.5 TennoBoe paBHOBecHE

25 Buytpennss sneprus. PaGora u Teronepenadya Kak CHOCOObI H3MEHEHHS

' BHYTpPEHHEH 3Hepruu

2.7 Bune! Tenonepenayn: TemIONpPOBOIHOCTb, KOHBEKLUS, U3TyUCHHE
Harpesanue wu oxmnaxnenue Ten. KomaumdecTBO  TemoTel.  YjaenbHas

28 TETIIOEMKOCTB:

O=am(t,—1)

3aKOH COXpaHEHHsI PHEPTMHM B TEIIOBBIX IMpolleccax. YpaBHEHHE TEIUIOBOTO
29 OayaHca:

O +0, +..=0

Ucnapenune u koHaeHcanus. V3MeHeHHE BHYTpEHHEH SHEPruu B TMpoIecce
210 uUcnapeHus W KoHAeHcanuu. KuleHue IKUIKOCTH. YJenbHas TeIuioTa
. napoo6pazoBanus: L = Q/m
2.11 Bnaxnocts Bo3iyxa
212 [MnaBnenne w Kpuctamm3anus. V3MeHeHHEe BHYTpEHHEH OJHEPrHuH IpHU




IUIaBJICHUUW U KPpUCTAJUIU3AallNH. VI[GJIBHaSI TCIJIOTA IIJIaBJICHUA
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2.13

BHyTpeHnHss dHeprus cropanus TOIUIMBA. Y IeJbHAs TEIJIOTa CTOPAHMS TOILIMBA:

g=Q/m

2.14

[Mpunnmuns! paboTs! TermnoBbix apurareneit. KI1/[ temmoBoro apuratens

2.15

IIpakmuueckue pabomul

H3mepenne yaenpHON TEIIOEMKOCTH METAJUIMYECKOTO LWIMHAPA; KOJIMYECTBA
TEIUIOThl, MOJYYEHHOTO BOJOW KOMHATHOW TeMmIeparypbl (QPUKCUPOBAHHOM
Macchl, B KOTOPYK OMNYIIEH HAarpeTbli LWIMHAP; KOJHMYECTBA TEIUIOTHI,
OTAAHHOI'O HAarpeTbIM MWIMHIPOM, IIOCIIE OIYCKaHMs €ro B BOJY KOMHATHOU
TEMIIEpaTypbl; OTHOCHUTEIBHOM BIIAJKHOCTH BO3[yXa; YJEIbHON TEIUIOTHI
mIaBjaeHus JpAa. McecnegoBaHue W3MEHEHHsI TEMIIEpaTypbl  BOJBI  IIPH
Pa3IMYHBIX YCIOBUSX; SIBJICHUS TEIIOOOMEHa NpU CMEIIMBAHUU XOJOJIHOU U

ropstueii BOJIBI; MPOIECCa UCTIAPCHHS

2.16

Qusuueckue A6NeHUs 8 npupode: TIOBEPXHOCTHOE HATSKEHHE U KallWJUIIpHbIC
SBIIEHUSI B MPUPOJE, KPUCTAILIBI B mpHupoje, uznydenue CoJiHLa, 3aMep3aHue

BOZIOEMOB, MOPCKHE OpU3bl; 00pa30BaHUE POCHI, TYMaHa, UHEsl, CHera

2.17

Texnuueckue ycmpoticmea: KalWUIApbl, TPUMEPbl UCIIOJIBb30BAHUS KPUCTAIJIOB,
XKUJKOCTHBIM TEPMOMETp, JAaTUUK TeMIIepaTypbl, TEPMOC, CUCTEMa OTOIJICHHS
JIOMOB, TUIPOMETPBI, IICUXPOMETp, MapoBasi TypOMHA, JBUTATEIb BHYTPEHHEIrO

CropaHus

OJIEKTPOMAI'HUTHBLIE SBJIEHUSA

3.1

SHCKTpI/ISaHI/If[ TCII. IIBa BHJA SJICKTPUYCCKHX 3apsaa0B

3.2

BzaumoneiicTBue 3apPsA’KCHHBIX TCIIL. 3akoH KYJ'IOHa

3.3

3aKoH COXpPaHCHUA SJICKTPUYICCKOTI'O 3apsiaa

3.4

9HeKTpI/I‘IeCKOG I10JIC. HaHpH)KéHHOCTB QJICKTPUYCCKOI'O  I10JIA. HpI/IHHI/IH

CYIICPIIO3UIHUH DJICKTPUICCKUX moJjien (Ha Ka4yCCTBCHHOM ypOBHe)

3.5

Hocurenn QJICKTPUYCCKUX 3apsA0B. I[eﬁCTBHe SJICKTPUYCCKOTO TIOJId Ha

QJICKTPUYCCKHUC 3apAbl. HpOBOI[HI/IKI/I " JUDJICKTPUKU

3.6

[TocTosiHHBIN 3neKkTpudecKuid TOK. JlecTBUS 3nekTpuyeckoro Toka. Cuia Toka.
Hanpsxenue.
l=qg/t,U=A/




3.7

DJIEKTPUYECKOE CONPOTUBIICHHUE. Y IETHHOE NEKTPUIECKOE COTIPOTUBIICHHE:

R =pl/S

3.8

3akon Oma a8 yyactka snekrpuyeckoit nenu: | = U/R

3.9

[TocnenoBarenbHOE COEAMHEHNE IMPOBOAHUKOB:
I, =1, U=U,+U,. R=R,+R,
HapanneﬂbHoe COCIUHCHHEC ITPOBOJHNKOB paBHOI'O COIMMPOTHUBIICHUSA:

U=U;:1=I+1I; Rzi.
= = 2

el

CMelnaHHbIe COCAUHCHHA ITPOBOJHNKOB

3.10

PaboTta u momHOCTS AnekTpuueckoro Toka. A = Ult, P = Ul

3.11

3akoH J[xoynsa — Jlenua:

O=I"-R-t

3.12

OnbeiT Opcrena. MarHuTHOE IOJIE NPSIMOTO NPOBOJHHKA C TOKOM. JIMHMM

MarduTHOH HUHAYKOUHA

3.13

MargutHoe moJie IIOCTOSHHOIO MarHuta. B3anmMoaeldcTBHE DIOCTOSHHBIX

MAarHuToB

3.14

JlelicTBME€ MarHMTHOTO TOJISl HA MPOBOJIHUK C TOKOM

3.15

OnbiTel Dapajes. SABineHue smekTpoMarauTHol nHaykuuu. [Ipasumo Jlenna

3.16

Ipakxmuueckue pabomoi

N3mepenune  >MEKTPUYECKOTO  COMPOTHUBICHUS  PE3UCTOPA;  MOIIHOCTH
ANEKTPUYECKOTO TOKA; pabOTHI ANEKTPUUYECKOTO TOKA.

UccnenoBanue 3aBUCUMOCTH CHJIBI TOKAa, BO3HUKAIOIIETO B IMPOBOJHHUKE
(pe3ucTopsbl, JaMIOYKa), OT HANPSHKEHUSI Ha KOHIAX MMPOBOJHUKA; 3aBUCUMOCTH
COMPOTHBIICHUS OT JUIMHBI MPOBOJHUKA, TUIOIIAIN €r0 MONEPEYHOrO CEYCHHS U
yIIeIBHOTO CONPOTHBIICHHUS.

[IpoBepka mpaBuiia JUisl SIEKTPUUYECKOTO HAMPSHKEHUS MPU TOCIEeI0BATEIbHOM
COCMHEHUHU MPOBOJHMKOB; MpaBWIA A1 CHIbl 3JEKTPUUYECKOTO TOKa IpHU

MapaieJibHOM COCAUHCHUUN ITPOBOIHUKOB (pGSI/ICTOpBI 151 naMnqua)

3.17

Qusuueckue sa61eHUs 6 Npupooe: 3IEKTPUUECKUE SBIEHHUS B aTrMmocdepe,
AJIEKTPUUYECTBO KHMBBIX OPraHU3MOB, MarHUTHOE TMoJie 3eMid, peld MoJItocoB,

POJIb MAarHuTHOI'O MOJIA JJIA ’)KU3HU Ha 3CMJ'IC, MOJIAPHOC CUAHUC

3.18

Texnuueckue ycmpoﬁcmea: QJICKTPOCKOII, aMIICpMETpP, BOJBTMCTP, PpPCoOCTaT,




CU€TUYMK  DIIEKTPUYECKOW  DHEPruH,  DIIEKTPOOCBETUTEIbHBIE  MPHOOPHI,
HarpeBaTeIbHbIE AIIEKTPOIPUOOPHI (mpumepsl), NEKTPUUECKUE
MIPEIOXPAHUTENH, DJIEKTPOMArHUT, AJIEKTPOJBMUraTellb IOCTOSHHOTO TOKa,

TEHEepaTop NOCTOSHHOIO TOKA

3.19 DneKTpoMarHuTHEIE BOJHBL [1Ikana 3JeKTpOMarHUTHBIX BOJTH
3.20 JlygeBast mozienb cBeta. [IpsiMoNMHEIHOE pacipoCTpaHEeHUE CBETA
3.21 3akoH oTpaxeHus ceera. [1nockoe 3epkaino
3.22 [Ipenomnenue cBera. 3aKOH MPEJTOMIICHHUS CBETa
3.23 Hucnepcus cera
3.94 Jlunza. Xoxa mydeit B nun3e. POKycHOE paccTosiHUE JIMH3BL. OnTHYecKkas cuia
' mansel: D = 1/F
3.25 I'ma3 xak ontnveckast cucrema. OnTHYECKHe MPHOOPHI
Ipaxmuyeckue pabomol
N3mepenune onTudeckoil CUibl coOMparomieil JUH3bI; (POKYCHOTO PAaCCTOSHUS
coOuparolie JTMH3bI (10 CBOMCTBY paBEHCTBA pa3MEpOB MpeAMETa U N300pakeHHUs,
396 KOT'J1a TIPEIMET PaCIIOJIOKEH B IBOMHOM (poKyce), MoKa3aTels IPEIOMIICHHUS CTEKIIA.
' HccnenoBanne CcBOMCTBa M300pa)K€HUS, TIOJYYEHHOTO C  TIOMOIIBIO
cOOMparoIIel JIMH3bI, U3MEHEHUsT (POKYCHOTO PACCTOSHHSI JABYX CIIOKEHHBIX JIMH3,
3aBHCHMOCTH yIJIa TIPEJIOMIJICHUS CBETOBOTO Jiyda OT yrjla MajeHUs Ha TPaHHUIE
«BO3IIyX — CTEKIIO»
397 Qusuueckue senenus 6 npupode: 3atmenus ConHima u JlyHbl, 1Bera Tel,
' ONITHYECKHE sBJICHUS B aTMOoc(epe (1iBeT Heba, pedpakiius, paayra, MUPax)
398 Texnuueckue ycmpoticmea: OYKH, TEPUCKOI, (oToanmapar, ONTHYECKUE
' CBETOBO/IBI
4 KBAHTOBUGIE SBJIEHUA
i1 PagnoaktuBHOCTh. Anb(da-, Oera-, raMMma-usnydeHus. Peaknuu anbda-u Oera-
' pacrazia
4.2 OmnsiTel Pesepdopaa mo paccesauto anbda-yactui. [InanerapHas Moaens atToma
4.3 CocraB aroMHOTO sipa. M30TO0MBI
4.4 [Tepron momypacmaga aTOMHBIX SAEP
4.5 SnepHble peakiuu. 3aKOHBI COXpaHEHUs 3apSAI0BOT0 U MAaCCOBOTO YHCET
46 Qusuueckue s6leHUs 6 Npupode. eCTECTBEHHBIM pPaTIUOAKTHBHBINA (OH,

KOCMHYCCKHUC JIYYH, PAAUOAKTUBHOC MU3JIYYCHUC MNPUPOAHBIX MHUHEPAJOB,




JEHUCTBHE PAJUOAKTUBHBIX U3Iy4YeHUN HA OPraHU3M 4eI0BEKa

4.7

Texnuueckue ycmpoticmea: CIEKTPOCKOI, HHAUBUAYAJIbHBIN J03UMETP, Kamepa

BunbcoHa, anepHas s3HEpreTuka
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