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MNOACHUTEJIBHASA 3AIINCKA

ITporpaMMa 10 (Qu3MKe Ha ypOBHE OCHOBHOTO OOIIero o0pa3oBaHUsA
COCTaBJIEHA Ha OCHOBE IOJIO)KEHUH U TpeOOBaHUM K pe3ysbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHOW MNpPOTpaMMbl, IMPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yuétom ¢eaepaibHOi paboueli MporpaMMbl BOCIIUTAHUS U
Konnenmuu npenogaBanus yueOHoro npeamera « Puznkay.

ConmepxxaHue mnporpamMmbl 10 (PU3MKE HANpPaBJIEHO Ha (OPMUPOBAHUE
€CTECTBEHHOHAYYHOW T'PAaMOTHOCTH OOYYAIOIIMXCS M OpraHM3alUi0 H3yueHUs
¢u3MKN Ha JAESITENbHOCTHON OcCHOBe. B mporpamme mo ¢Qusuke y4HTHIBAIOTCS
BO3MOXKHOCTH y4eOHOro mpeamera B peanuzanuu Tpedoanuii ®I'OC OO0
IUTAHUPYEMBIM JTMYHOCTHBIM U METAlpEeIMETHBIM pE3yJIbTaTaM O0yUEHHUs, a TAKKE
MEXIPEAMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX YUYEOHBIX NPEIMETOB HA YPOBHE
OCHOBHOTO 00111€T0 00pa30BaHusl.

[TporpamMMma no (u3MKe yCcTaHaBIUBAET paclpeesieHue yueOHOro MaTepuana
1o rojgam oOydeHus (MO Kjaccam), mpejaraeT NpUMEpHYIO MMOCIe0BATEIbHOCTD
U3y4YEHUs TEM, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHUS IPEIMETHOIO COJAEpP)KAaHUS U
y4éTe BO3PACTHBIX OCOOEHHOCTEN 00yUarOIINXCS.

[TporpaMmma mo Qusuke paszpaboTaHa € LEIbI0 OKa3aHUS METOIUYECKON
MOMOIIH YYUTEIIO B CO3/IaHUU pabouell mporpaMMBbI 10 y4eOHOMY MPEeIMETY.

dusuka sBISETCI CUCTEMOOOPA3YIOIINM JIJIsl €CTECTBEHHOHAYUYHBIX Y4eOHBIX
IPEIMETOB, IOCKOJBKY (U3NYECKHE 3aKOHBI JIEKaT B OCHOBE IIPOLIECCOB U
SABJICHUH, W3y4YaeMbIX XHUMHEH, OHOJIOTHEH, acTpOHOMUEH U (DHU3UUYECKOU
reorpaduell, BHOCHUT BKJaJ B €CTECTBEHHOHAy4YHYIO KapTHHYy MHpa,
npenocTaBiseT HauOosiee sCHble OOpa3lpl MPUMEHEHHUS HAyYyHOTrO METOoHa
NO3HAaHMS, TO €CTh CIIOCO0A MOIy4YEeHHsI JOCTOBEPHBIX 3HAHUN O MHpE.

OnHa W3 IIaBHBIX 337ad (PU3MYECKOro OOpa3oBaHMS B CTPYKType OOIIEro
0o0pa3oBaHMsl COCTOMT B (POPMHUPOBAHUU €CTECTBEHHOHAYYHON T'PAMOTHOCTH U
UHTepeca K HayKe y 00y4aronumxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TpEAIoiaraeT OBJAJCHUE
CIEIYIOIMMHA KOMIIETEHTHOCTSIMM, XapaKTEpU3YIOIIMMHU €CTECTBEHHOHAYUHYO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATD SBICHUS;

e OIICHUBATh U TOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEIOBAHMUS;

e UHTEPIPETHPOBaTH  JAaHHbIE M  MHCIONb30BaThb  HAy4HbIE
J0Ka3aTeNNbCTBA JUIsl TOTyYEHHSI BBIBOJIOB.

Ilenn wu3ydeHus (QU3MKM Ha YPOBHE OCHOBHOI'O 0OIIEro o0pa3oBaHUs
onpezaenensl B KoHuenuuu mnpenogaBaHusi ydeOHoro mnpenmera «@Pusuka» B
oOpa3oBaTenbHbIX oOpranum3anusx Poccuiickoit ®@exepanuu, peamru3yOUINX
OCHOBHBbIE  00I11€00pa30BaTelIbHbIE IIPOIPAMMBI, YTBEPKJIEHHOW pEIICHHEM



Komnernn Munucrepcrsa npocsemienust Poccutickoii @enepanuu (MpoToKoa oT 3
nekaopst 2019 r. Ne ITK4BH).
Hean usyyenus pusuku:

NpHOOpEeTEHUE HHTEpeca W CTPEMJICHHS OOYyYaloIUXCs K Hay4dHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPUYECKHUX
COCOOHOCTEN;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC ITO3HAHUS M (DOPMHUPOBAHKE
HCCIIEIOBATEILCKOIO OTHOIICHHUS K OKPYIKAIOIIUM SIBJICHUSIM;
dbopMUpOBaHHE HAyYHOI'O MHPOBO33PEHHs KaK pe3yJibTaTa H3y4eHHUs
OCHOB CTPOCHHS MaTepuu ¥ (PyHIaMEHTAIbHBIX 3aKOHOB (PH3UKH;
(GopMUpOBaHUE TPEJCTABICHHA O POJIM (U3MKH IS Pa3BUTHS JIPYTHX
€CTECTBCHHBIX HAYK, TEXHUKHU M TEXHOJIOTH;

pa3BUTHE  MPEACTaBIEHHMH O  BO3MOXHBIX  chepax  Oyaymiei
1po(heCCHOHANILHOM JIeATEIbHOCTH, CBI3aHHON ¢ (PM3MKOM, MOArOTOBKA K
JabHENIIeMy 00yYEeHHIO B 3TOM HaIlpaBJICHUH.

JlocTrKeHHE 3TUX IIeJIeld MPOorpaMMbl MO (U3WKE HAa YPOBHE OCHOBHOTO
obmrero oopa3oBaHus 00ECIIEUNBACTCS PEMICHUEM CIICTYIONTNX 3a/]aY:

npuoOpeTeHne 3HAaHUW O JUCKPETHOM CTPOSHHM BELIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPUYECKMX, MArHUTHBIX M KBAaHTOBBIX
SBIICHUSX;

npuoOpeTeHne YMEHHI OMHUCHIBATh U OOBSICHATH (PU3MUECKHE SBICHUS C
MCTOJIb30BAHUEM TOJTyYEHHBIX 3HAHUH;

OCBOCHHME METOJIOB pEUIeHUs MPOCTEHINIMX pacu€THBIX 3aJady C
UCTIOJIb30BAHUEM duznueckux MO/, TBOPYECKUX u
IPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOMIOAATh IPUPOJIHBIC SBJICHUS U BBITOIHATH OMBITHI,
nabopaTopHble paOOTBI U DKCIEPUMEHTAIbHbIE HWCCIECAOBAHUS C
MCTIOJIb30BAHUEM M3MEPUTENBHBIX IPHOOPOB;

OoCBOCHHE MPUEMOB paboThl ¢ nHPOpMalmel (HU3UIECKOTO CONEepKaAHUS,
BKJItOUYasi ”HPOPMAIMIO O COBPEMEHHBIX JOCTI)KCHUAX (PU3UKU, aHAIIU3 U
KPUTHYECKOE OlIeHWBaHKE UH(OpMAIUY;

3HaKOMCTBO cO cepaMu npodecCHOoHANbHON AeATeIbHOCTH, CBA3aHHBIMU
C (Qu3MNKOW, M COBpPEMEHHBIMH TEXHOJIOTUSMH, OCHOBAaHHBIMH Ha
JOCTHKEHUSIX (PU3UUECKON HAYKH.

Ha wusyuenue ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO

o0pazoBaHust OTBOAUTCS 238 yacoB: B 7 Kilacce — 68 yacoB (2 vaca B HeJIeN0), B 8
KJ1acce — 68 yacoB (2 vaca B Heenmo), B 9 kiacce — 102 yaca (3 yaca B Heleo).

[Tpennaraemsiii B mporpaMmMe mno (usmnke nepeueHsb J1adbopaTopHbIX paboT U
OTIBITOB HOCUT PEKOMEHAATENIbHBIM XapaKTep, YUUTeNb JeJaeT BbIOOp MPOBEICHUS



71a00paTOpHBIX PAaOOT W OMBITOB C YYETOM HMHIWBUIYAIBHBIX OCOOEHHOCTEH
00y4aromuxcsl, CIIUCKa SKCIIEPUMEHTANIBHBIX 3aJlaHul, MpesiaraéMblX B paMKax
OCHOBHOTO I'OCYJJapCTBEHHOTO 3K3aMeHa 1o (hu3mKe.



COJAEPKAHUE OBYUYEHUA
7 KIIACC

Paznen 1. ®u3uka u €€ poJib B IO3HAHUHU OKPY/KAKOIIEro Mupa.

@usnka — Hayka o mnpupone. fABineHus npuponbl. OUNYECKUE SBICHUSA:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckue BeNMUMHBL. M3MmepeHue @u3nueckux BelWyuH. Puznyeckue
npudopsl. [Torpemnocts u3mepennit. MexxayHapoHasi cucTeMa €IMHHIL.

Kak ¢wusuka wu gApyrme ecTeCTBEHHbIE HAyKd H3y4YalOT TPHUPOY.
EcTecTBeHHOHAyuUHBI METOJ TMO3HAaHMS: HaOJIOJIEHHE, MOCTAHOBKA HAYyYHOIO
BOIPOCA, BBIIBMYKEHHE TUIIOTE3, SKCIEPUMEHT IO MPOBEPKE TUIOTE3, O0BICHEHUE
HaOmogaemoro siieHus. Onucanue GU3NIEeCKUX SBICHHUHA C TIOMOIIBIO MOJICTIEH.

Jemoncmpayuu.

1. MexaHndeckue, TEIUIOBbIE, JJIEKTPUYECKUE, MATrHUTHBIC, CBETOBBIC

SBJICHUSL.
2. Dusnyeckue MpuOOPHl U MpoLEypa NPSIMbIX U3MEPEHUN aHAIOTOBBIM U
(G POBBIM IPUOOPOM.
Jlabopamopnsie padomul u onsimel.
1. OmnpezeneHue LEHbI AEJICHUS Kbl U3MEPUTEIBHOTO MpUdopa.
2. N3mepenune pacCTOAHUN.
3. H3smepenue oO0bEéMa KUAKOCTH U TBEPJOTO Tea.
4. OmpeneneHue pa3MepoB MajbIX Tel.
5. M3MepeHue Ttemmeparypbl MpU HOMOIIM KUAKOCTHOTO TEPMOMETpA H
JaTYuKa TEMIIEPATYPBHI.

6. IIpoBeaeHue uccnenoBaHus MO MPOBEPKE TMIOTE3bl: NAJbHOCTh MOJIETA
IIapuKa, MyImEeHHOTO TOPU30HTAIBHO, TeM OO0JIbIle, YeM OOJbIle BHICOTA
Iy CKa.

Pa3znen 2. [lepBoHauajibHbIe CBEeeHUS 0 CTPOCHNH BelleCTBA.

CrpoeHne BemecTBa: aTOMbl M MOJIEKYJIb, HX pa3Mmepbl. OIbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBr>kenne dactull BemiecTBa. CBSI3b CKOPOCTH JABMMKEHHSI YacTHI[ C
Temriepatypoil. bpoyHoBckoe nBuxkenue, nuddysus. BzaumomeicTBue dacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHMSI BELIECTBA: CTPOEHUE Ta30B, )KUAKOCTEHW U TBEPABIX
(KpUCTaITMYeCcKnX) Tell. B3auMOCBsI3b MEXIy CBOMCTBAMHU BEIECTB B Pa3HBIX
arperaTHbhIX COCTOSHUSX M MX aTOMHOMOJICKYJISIpPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

JHemoncmpauyuu.

1. HabnroneHnue 6pOoyHOBCKOTO JBUXKECHHUS.



2. Habmonenue nuddysumn.
3. HaGmronenue  siBneHUN,  OOBSACHSIOMIUXCS  NPUTSHDKCHUEM — WIH
OTTAJIKUBAHUEM YaCTHI] BELIECTBA.

Jlabopamopuvie pabomul u onvimeol.

1. OueHka JuaMeTrpa aroMa METOJOM pSAOB (C  HCMOJIb30BAaHUEM

dboTorpaduii).
2. OnpITHI O HAOTIOEHUIO TEJIOBOTO PACIIUPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBu:KeHHe U B3aUMOAEHCTBHE TeJl.
Mexannueckoe JBHKEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBHIKCHHE.
Cxopoctb. CpeliHssi CKOPOCTh NMPU HEPABHOMEPHOM ABUKEHHHM. Pacuér myTu u
BPEMEHU JBUKEHUS.
SBnenne uHepUMM. 3aKOH HMHEPLUUHU. B3auMoaencTBHe Tesl KAk NpUYMHA
U3MEHEHHSI CKOPOCTH JBWXEHHs Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHocTh BemecTBa. CBSI3b INIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IMHHULIE
o0BbEMa BelecTna.
Cuna Kak XxapakTepHCTHKa B3auMoaeucTBusa Ten. Cuila ynpyrocTd M 3aKOH
['yka. M3mepenne cuiibl ¢ MOMOIIBIO JUHAMOMETpPA. SIBICHUE TIATOTEHHUS U CHJIA
TskecTd. CHila TSDKECTH Ha IpyTux Iianerax. Bec tena. HeBecomocTs. Croxkenue
CWJI, HallpaBJIEHHBIX MO OJHOM mpsMoil. PaBHozaeicTBytomas cwi. Cuina TpeHus.
TpeHue CKOJIbKEHUS U TPEHUE MTOKOsA. TpeHne B IPUPOJE U TEXHUKE.
Hemoncmpauyuu.
1. HaGnroneHue MexaHHMUECKOTro JIBHXKEHHUS Tela.
2. H3mepeHune CKOpOCTH NPSAMOIUHENHOTO IBUKEHUSI.
3. HaOmroneHue siBeHUs: HHEPLUU.
4. HaOmroneHne n3MEHEHUs1 CKOPOCTH MPU B3AMMOJIEHCTBUH TEJI.
5. CpaBHEHHME Macc M0 B3aUMOJICHCTBUIO TEIL.
6. Cno)xeHue cuJjl, HalpaBJIEHHBIX M0 OJHON MPSIMOM.
Jlabopamopnsie padomul u onsimel.
1. OmnpeneneHne CKOPOCTH PAaBHOMEPHOI'O JIBHXKEHHMS (IIApUKa B KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOTO aBTOMOOMJIS M TaK Jajiee).

2. OmpeneneHue CpeHEN CKOPOCTH CKOJIbKEHHUS Opycka WIIM IapuKa Mo
HaKJIOHHOUW IIOCKOCTH.

3. Omnpenenenue MIOTHOCTH TBEPAOro Tela.

4. OmbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb pacTsDKEHUA (AeopMaliiu)
MPY>KUHBI OT MIPUII0KEHHON CUJIBI.

5. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHHS CKOJIBKEHUS OT
BECA TEJIA U XapaKTepa CONMPUKACAIOIIMNXCS TOBEPXHOCTEM.

Pa3znen 4. /laBjieHue TBEPABIX TeJl, JKMAKOCTEH 1 ra30B.



JaBnenue. CriocoObl yMEHBITICHUST ¥ YBETTUYCHUS aBiieHus. JlaBineHue rasa.
3aBUCMMOCTh JaBJIEHUS ra3a OT o0BEma, TemmepaTyphl. llepemaua naBieHus
TBEPJIBIMUA TEJAMU, KUIAKOCTSIMU U TazaMu. 3akoH [lackansa. ITHeBmaTmyeckue
MalIuHbl. 3aBUCUMOCTh JABJIEHUS >KUJIKOCTH OT TIyOWHBL. [ 'mMapocraTnyeckuid
napajaokc. Coobuiaronirecs: cocysl. ['uapaBnnyeckue MeXaHu3MBbl.

AtMmocdepa 3emun u atmocdepHoe naBieHue. [IpuumHBI CylIeCTBOBaHUS
BO3MymrHONW 00o0moukn 3emiu. OmbiT Toppuuermm. M3mepenue armochepHOTO
JaBJIEHUs. 3aBUCUMOCTh aTMOC(EPHOI0 JAABJICHUS OT BHICOTHI HaJl YPOBHEM MOPS.
[Tpubops! 1151 U13MepeHus: aTMOC(HEpPHOTro J1aBJICHHUS.

JlencTBre KUIKOCTH M ra3a Ha MOTrPyKEHHOE B HUX TeJIO. BeITankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3myxoriaBaHue.

Jlemoncmpayuu.
3aBUCUMOCTbD AABJIEHUA ra3a OT TEMIEPATYpPHI.

[lepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

CooOmatomuecs cocyibl.

['mppaBnuyeckuii mpecc.

[IposiBneHune neicTBrsl aTMOC(PEPHOTO JABICHUS.

3aBUCHUMOCTh BBITAIKHBAIOIIECH CHUJIBI OT OOBEMA MOTPYKEHHOW YacTH
T€Ja U MIIOTHOCTH )KUAKOCTH.

PaBeHCTBO BhITATKMBAOUIEH CUIIbI BECY BBITECHEHHOM )KUIKOCTH.

8. YcCIIOBHE IUIABAHUS TEJN: IUIABAHHWE WA MOTPYKEHUE TEN B 3aBUCUMOCTH
OT COOTHOILIEHUS INIOTHOCTEN TEJA U AKUIKOCTH.

Jlabopamopuvie pabomul u onvimeol.

1. HccnenoBanue 3aBUCMMOCTH Beca Teja B BOJIe OT 00bEMa MOTPYyKEHHOM B
YKUJIKOCTh YaCTH TeJa.

2. OmpeneneHue  BBITAJKHUBAIOLIEH CHIbI, JIEWCTBYIOIIEW Ha  Telo,
MOTPYKEHHOE B JKUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOILIEH CUIIbI, IEMCTBYIOILIEN HA TEJO
B JKMJKOCTH, OT MacChl Tea.

4. OmbITBI, JEMOHCTPUPYIOUIME 3aBUCUMOCTb BBITAJKUBAIOIICH  CHIIBI,
JEHCTBYIOIEH Ha TEJI0 B IKHUAKOCTH, OT O0bEMa MOTPYKEHHOU B
KUJKOCTb YaCTH TEJIA U OT INIOTHOCTH KUIAKOCTH.

5. KoHcTpyupoBanue apeomMerpa UM KOHCTPYMPOBAaHHUE JIOOKH W
OIIpelIeICHUE €€ IPY30II0ABbEMHOCTH.

Pa3znen 5. PaGora 1 MOIIHOCTB. DHeprus.

Mexannueckas paboTta. MoOIIHOCTb.

[IpocTtbie MexaHU3MbI: pbluar, OJIOK, HAKJIOHHAs IJIOCKOCTh. IIpaBumio

paBHOBecusi pblyara. [IpuMeHeHue mpaBuiia paBHOBECHUs pblyara K OJIOKY.

o vk W

N



«3onoroe mpaBuwino» MexaHukd. KIIJI npocteix wmexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHHUKE.

Mexannueckas oHeprusa. KuHernueckas W TNOTEHIMaNbHAs JHEPIUS.
[IpeBpalieHre OJHOTO BHJIA MEXAHUYECKOW DHEPTUH B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUM B MEXAHHKE.

Jemoncmpayuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimeol.

1. Omnpegenenue pabOThl CUIIbI TPEHUS NMPU PABHOMEPHOM JBHXKEHUU Teia

10 TOPU3OHTAIBHON MOBEPXHOCTH.
2. HccnenoBaHue yClIOBUM PaBHOBECHS pblyara.
3. Hsmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. M3ydeHne 3aKkOHA COXpPaHEHUS MEXaHUYECKOW DHEPIUM.
8 KUIACC

Pa3nen 6. TenJioBble siBJIeHHS.

OCHOBHBIEC TIOJIOXKEHUSI MOJIEKYJSIPHO-KUHETUYECKON TEOPUU CTPOECHUS
BelecTBa. Macca U pa3Mepbl aTOMOB M MOJIEKYJ. OMbIThI, MOATBEPKIAOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPUHU.

Mopenu TBEPAOTO, JKUAKOTO M Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrammuueckue u amopdubie tena. OObsICHEHNE CBONCTB Ia30B, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE TOJIOKCHUUA MOJIEKYJISIPHO-KUHETUUECKOH TEOPUH.
CmaurBaHUE U KaOWUISIPHBIE sABJIEHUS. TEnIoBoe pacliupeHue U CokaTue.

Temmneparypa. CBsizb TemIiepaTypbl CO CKOPOCTHIO TEIJIOBOTO JABUKEHHUS
gactull. BuyTpennsisi sHeprusi. CrnocoObl HW3MEHEHHS BHYTPEHHEH JHEPTHUU:
Temionepeaaya u COBEpILICHUE paboTHI. Bupr TeIUIoNepeAauu:
TEIUIONPOBOJHOCTb, KOHBEKIIHS, U3TyUYCHHE.

KomanyectBo TemnoTel. YaenabHas TEINIOEMKOCTH BEIECTBA. 1eIIO0OOMEH U
TEIJIOBOE paBHOBECHE. YpaBHEHHWE TEIUIOBOTO Oamanca. [lmaBmenune wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEIIECTB. YJENbHAsA TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHjaeHcanus. Mcnapenue. Kunenue. VYiaenpHas Temiora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEpATyphl KWUIIEHUS OT aTMochepHOro
JTaBJICHUS.

BnaxnocTts BO3myXa.

DHeprus TOIUIUBA. Y IeJIbHAs TeIJIOTa CTOPaHMUSL.

[Ipunuuner pabotsl TermmoBbix aBurarenei KIIJ temmoBoro aurarens.
TerioBble ABUTATENIN U 3aIIUTA OKPYKAIOIIEH CPEIbI.

3aKOH COXpAaHEHUS U MPEBPAILCHUS YHEPTUH B TEIJIOBBIX MPOIECCAX.

Jemoncmpayuu.

1. HaGmnroneHue 6pOyHOBCKOTO JBUKECHHUS.
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Hab6monenue nuddyszun.

HaOmronenue siBlieHUI CMauyuBaHUS U KAaWJUISIPHBIX SIBIICHUIA.
Hab6mronenue TennoBoro pacmpeHust Tedl.

W3meHeHne naBieHUs ra3a Mpyd U3MEHEHHH 00bEMa W HAarpeBaHUU HWJIU
OXJIQXKJICHUH.

[IpaBuna u3MepeHus: TeMIEepaTypsl.

Bune! Teruionepenauu.

OxnaxxaeHue TPy COBEPIICHUN PaOOTHI.

HarpeBanue npu coBepiiieHUU pabOThl BHEIIHUMU CUJIAMHU.

. CpaBHEHHE TETUIOEMKOCTEN Pa3IMUHbBIX BEIIECTB.

. HaGmronenue kunenusi.

. HaOnronenne nocTostHCTBA TeMIEpaTyphl IPU MIIABICHUU.
13.

Mopenu TerioBEIX IBUTATEIICH.

Jlabopamopuvie pabomul u onvimeol.

1.
2.
3.

10.
11.
12.
13.

OnbITH IO OOHAPYIKEHUIO TEUCTBUSI CHII MOJICKYJIIPHOTO TTPUTSDKCHHUS.
OMnBITHI O BBIPALIMBAHUIO KPUCTAJUIOB OBAPEHHOM COJIM WJIU caxapa.
OnwITel MO HAOIIOMEHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, KUIAKOCTEH U
TBEPJBIX TEJI.

OrnpeneneHue JaBIeHUs BO3IyXa B Oa/JIOHE HITIPHUIIA.

OnbITEI, AEMOHCTPUPYIOUIUME 3aBUCUMOCTH JaBJIEHUS BO3JyXa OT €ro
00bEMa 1 HArpeBaHUS WIIH OXJIAXKICHUSI.

[IpoBepka runoTe3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUECKOMN TPYOKE OT TeMIIePaTyPhl.

HaOmronenne wu3MeHEHHsT BHYTPEHHEH OSHEPrud Tejla B Ppe3ysbTaTe
TEeIIonepeayr U padoThl BHEITHUX CHUJI.

HccnenoBanre SBJICHHS TEIUIOOOMEHAa TPH CMEIIUBAHUHM XOJIOAHOW W
rOpsAYEr BOJBI.

OmnpenesneHue  KOJUYECTBA  TEIUIOTHI, IOJYYEHHOrO BOAOW  MpH
TEIMJI000MEHE C HATPETHIM METALTUICCKUM ITUITUHAPOM.

OnpeneneHue yaelnbHON TEIIOEMKOCTH BEILIECTBA.

HccnenoBanne mponecca UCIapeHUsL.

OnpenesneHne OTHOCUTEIBLHOM BIaKHOCTH BO3/1yXa.

OnpeneneHue yaeabHOW TEMIOTHI MIABICHUS JIbJA.

Pa3znen 7. dinekTpruyecKue 1 MATHUTHbIE SIBJICHUS.

Onextpuzauus Tena. J[Ba poxa 3JIEKTpUYECKHX 3apsaoB. B3aumonercTBue
3apsoKeHHBIX Tel. 3akoH KyioHa (3aBUCMMOCTh CWJIBI  B3aMMOJAEWUCTBUSA
3apsKEHHBIX TEJI OT BEJIMUMHBI 3apSAJI0B U PACCTOSHUS MEXY TEIAMM).

Onexrpuyeckoe none. Hanpspk€HHOCTh anexTtpuyeckoro mnons. IIpuHoun
CYNEPIIO3HULINH dJEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpudeckux 3apsiioB. DIEMEHTapHBIA 3JIEKTPUUYECKHUM 3apsl.
Crpoenne aroma. IIpoBogHMKM W AMDIEKTPUKH. 3aKOH  COXpaHEHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHMS JJIEKTPUYECKOTO TOKA.
WcToOYHMKN TOCTOSIHHOTO TOKa. JIeMCTBUSL SJIEKTPUYECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUI TOK B KHUIAKOCTIX U ra3ax.

Onektpuueckass uenb. Cuiia Toka.  DJIEKTPUUYECKOE  HaIpPSKEHUE.
ComnpoTuBiieHHE NPOBOJHMKA. YIEIBbHOE COMPOTUBJIIEHHE BEHIECTBA. 3akOH OMma
ans ydyactka uenu. IlocnemoBarenbHOe UM mapajuleIbHOE — COSAUHEHHE
IIPOBOJHUKOB.

PaGora u MOIIHOCTH 3NEKTpUYECKOro ToKa. 3akoH Jlxoyns—JleHna.
DNeKTpUYEeCKre eNH U MOTPeOUTeNn deKTpruuecKko suepruu B 0biTy. KopoTkoe
3aMbIKAHUE.

[locTossHHBIE ~ MarHuThl.  B3aumonmeicTBHE  MOCTOSHHBIX ~ MAarHUTOB.
MarnuTHoe 1nosie. MarauTHoe noJie 3eMJIM U €ro 3Ha4eHHe JUIsl )KU3HU Ha 3eMIIe.
OneiT  Opcrega. MaruuTHoe 1oJie  3JEKTpUYECKOro Toka. IIpumeHeHue
JIEKTPOMArHUTOB B TEXHUKE. Jl€MICTBME MAarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.
DJIEKTPOJIBUTATENb ITOCTOSSHHOIO TOKa. VCronbp30BaHME 3JIEKTPOJBUIATENIEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCHIOPTE.

Omneitel @apajes. SABieHne 31EKTPOMArHuTHON HHAyKuuK. [IpaBumno Jlenna.
DneKTporeHeparop. CriocoObl  TOJNIy4eHHUS ~ DJJCKTPUYECKON  SHEPIHH.
DIEeKTPOCTaHIIMU Ha BO30OHOBIIIEMbIX HICTOYHUKAX SHEPTHUU.

Jemoncmpauyuu.

DJIeKTpU3a1us TeJl.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEI.
Y CTpONCTBO 1 JEUCTBUE IEKTPOCKOIIA.
DIIEKTPOCTATUYECKAS] HHAYKIIHUS.
3aKOH COXPAHEHUS AIEKTPUUECKUX 3aPSAI0B.
[TpOBOJTHUKH U TU3IEKTPHUKH.
MopnenupoBaHue CHIIOBBIX JINHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKHN IOCTOSIHHOTO TOKA.
JIeicTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUM TOK B HKUJIKOCTH.
. 'a3oBB11 pa3psn.
. I3MepeHne CHIIbl TOKa aMIIEPMETPOM.
. I3MepeHne 31eKTpUIeCKOTO HANPSKEHUS BOJbTMETPOM.
. Peocrar n MmarazuH COpOTUBIICHUH.
. B3anmoeiicTBre MOCTOSIHHBIX MarHUTOB.
. MonenupoBaHrue HEBO3MOKHOCTH Pa3IE€JICHUs MOJIOCOB MAarHUTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonennpoBaHuEe MAarHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB.

OmneiT Dpcrena.

MarsuTHO€ MoJje ToKa. DJIEKTPOMAarHuT.

JleiicTBrE MarHUTHOIO MOJISL HA POBOJIHUK C TOKOM.

DNEeKTPOABUTATENb IOCTOSIHHOIO TOKA.

HccnenoBanue sBIEHUS JIEKTPOMATHUTHON UHAYKIIHH.

OmneiTel @apasnes.

3aBUCHMOCTh HAIpPABJICHUS MHIAYKIMOHHOTO TOKa OT YCIOBUH €ro
BO3HUKHOBEHHUS.

DneKTpOoreHepaTop NOCTOSIHHOIO TOKa.

Jlabopamopnsie padomul u onsimel.

1.

o v bk~ w

10.
11.

12.

13.

14.

15.

16.

OneiThl MO HAONIOACHHWIO DJEKTPU3AMHN TEl WHAYKIHEH W TpHU
CONPUKOCHOBEHHH.

WccnenoBanue AEUCTBUSL DJIEKTPUYECKOTO TMOJS Ha MPOBOJAHHUKU U
JTUDJICKTPUKH.

COopka 1 mpoBepka pabOThI IEKTPUIECKOHN TIEMH TTOCTOSTHHOTO TOKA.
W3mepenne u peryaupoBaHue CHIIbI TOKA.

N3mepenune u peryampoBaHue HAMPSKEHUS.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, MAYLIETO 4Yepe3 Pe3ucTop, OT
CONIPOTHBJIEHUS PE3UCTOPA U HAMPSKEHUSI HAa PE3UCTOPE.

OnbITHI, JTEMOHCTPHUPYIOIITHE 3aBUCUMOCTD AIEKTPUUYECKOTO
CONPOTHUBIIEHUSI TPOBOJHUKA OT €ro JJIMHBI, IUIOLIAAU IONEPEYHOTO
CEUYEeHMS U MaTepuaa.

[IpoBepka mnpaBuiia CIOXKEHHUS HANPSHKEHUH MpPU TMOCIEI0BATEIIbHOM
COEMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia aJIs CHJIBI TOKAa MPH MapaUieIbHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AAEKTPUUYECKOTO TOKA, HAYLIETO Yepe3 PE3UCTOP.
OnpeneneHue MOUIHOCTU AJIEKTPUYECKOTO TOKA, BBIACISIEMON Ha
pe3ucrTope.

HccnenoBanrie 3aBUCMMOCTH CWJIbl TOKA, UAYILIETO Yepe3 JaMIIOYKy, OT
HANPSDKEHUS HA HEW.

Onpenenenue KII/[ HarpeBaress.

WccnenoBanrie MarHUTHOTO B3aUMO/ICHCTBHUS TIOCTOSTHHBIX MarHUTOB.
W3yyeHne MarHUTHOTO TIOJsSI  MOCTOSHHBIX MAarHUTOB TPU  HUX
00BbEIMHEHNH U PA3CICHUH.

HccnenoBanue nedcTBUS 3JIEKTPUYECKOTO TOKa HA MArHUTHYIO CTPETIKY.



17. ONBITEL, JIEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJbl  B3aHMMOJECHCTBHUS
KATyIIKH C TOKOM M MAarHWTa OT CHJIbI TOKA W HanpaBJEHUs TOKa B
KaTyIIKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO T0JIL HA ITIPOBOJIHUK C TOKOM.

19. KoHCTpyHpoBaHue U N3y4eHHE pabOThI AJIEKTPOIBUTATES.

20. U3mepenue KIIJ1 35eKTpoABUTaTeIbHOM YCTAHOBKH.

21. OnbITEI 1O MCCIEIOBAHUIO SIBJIEHUS 3JEKTPOMArHUTHOW HHIYKIIUH:
UCCJICIOBAHNE W3MCHECHMM 3HAYCHUS M HAIPABICHHUS WHAYKIMOHHOIO
TOKA.

9 KIIACC

Pa3nea 8. Mexannueckue siBJeHHUS.

Mexannueckoe JaBWKeHHE. MarepuanbHas Touka. Cucrema OTCUETA.
OTHOCHUTEIIBHOCTh MEXAHMYECKOTO JBWKEHUSA. PaBHOMEpHOE NpPSIMOJIMHEWHOE
nBukeHue. HepaBHoMepHoe npsMonuHenHoe aBuwxkeHue. CpeaHss 1 MTHOBEHHAs
CKOpOCTb T€Jla TP HEPABHOMEPHOM JBHKECHUH.

VYckopenue. PaBHOyckopeHHOe MpsiMOsIMHEHOe aBmkeHue. CBoOomHOe
najgeHue. OnbIThl [ anumes.

PaBHoMepHOE aBMKeHHME MO OKpyx)HOCTU. [leprog m vacrota obpaieHus.
JIunenHas u yriioBasi CKOpoCTH. LIeHTpOoCTpeMUTENBHOE YCKOPEHUE.

ITepsbiii 3ak0oH HbetoToHa. BTopo#t 3akon HeroTtoHa. Tpertuii 3akon HerotoHa.
[IpyHLIMT Cynepno3ulnn CHIL

Cuia ynpyroctu. 3akoH ['yka. Cuiia TpeHHUsI: cujla TPEHUS CKOJIbKEHHUS, CHUIIa
TPEHUs I0KOsI, IPYTUE BUIBI TPEHUS.

Cuna TsDKECTH M 3aKOH BCEMHUPHOTO TSATOTEHHUS. YCKOpEHHE CBOOOIHOIO
najgeHus. J{BuxeHnune mianet BOKpyr Connua. IlepBas kocmuyeckasi CKOpPOCTb.
HeBecomocCTh U neperpysKu.

PaBHoBecue matepuanbHON TOUKU. AOCOMIOTHO TBEpHOe Teno. PaBHOBecue
TBEPAOTO TEJIa C 3aKPEIJIEHHON OChIO BpaleHusi. MoMeHT cuiibl. LleHTp TsxecTu.

Nmnynsc Tena. MI3MeHeHne mMmiyibca. IMmyasc cuiibl. 3aKOH COXpaHEHUs
UMITyJIbca. PeakTUBHOE ABUKEHHE.

Mexanudeckass pabora ¥ MOUIHOCTb. PaboTa cuil TSHKECTH, YNPYTOCTH,
Tpenust. CBa3b dHepruu u padbotsl. [loTeHnnanpHast SHEPTUs Tena, MOJHATOrO Hajl
IIOBEPXHOCTHIO 3eMiin. [loTeHnManbHas sHeprus cxxarou npyxunsl. Kunernueckas
sHeprus. Teopema 0 KHHETUYECKON AHEPruu. 3aKOH COXPAHEHUS MEXaHMYECKOU
DHEPIUH.

Jemoncmpauyuu.

1. HaOmroneHne MexaHMYECKOro JABM)KEHHUS Tella OTHOCUTEIBHO Pa3HBIX Tel

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

CpaBHEHHE TyTe W TPAEKTOPUN JBHUKEHHUS OJHOTO M TOrO € Tela
OTHOCHUTEBHO PA3HBIX TEJI OTCYETA.

N3mepeHne CKOpOCTH M YCKOPEHUS TPSIMOJIMHEWHOTO JIBUYKEHUS.
HccenenoBanye Npru3HaKOB PaBHOYCKOPEHHOTO JBUKEHUS.

HaburoieHue 1BUKEHUs Tella 0 OKPYKHOCTH.

Habnronenue MexaHM4eCcKuX sIBJACHUH, MPOUCXOAAIINX B CHCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM H YCKOPEHHOM JBHKEHHUHU
OTHOCUTEILHO KaOMHETa (PU3UKHU.

3aBUCUMOCTb YCKOpPEHHUs Tela OT MacChl Te€Ja U ACHCTBYIOLIEH HAa HEro
CHJIBL.

Habnronenue paBeHCcTBa CUJI PU B3aUMOICHCTBUU TEJL.

M3meHeHnue Beca Tena Ipu yCKOPEHHOM JBUKECHUM.

Ilepenada uMIrybca npy B3aMMOACUCTBUY TEIL.

ITpeoOpa3oBaHus SHEPTUU NPU B3AUMOAECHUCTBUM TEI.

CoxpaHeHne UMITyJIbCa IPU HEYIPYTOM B3aUMOJEHCTBUU.

CoxpaHeHre UMITyJIbca TPU a0COTIOTHO YIPYTOM B3aUMOACHCTBUU.
Habmronenne peakTHBHOTO JIBUKCHHUS.

CoxpaHeHre MEXaHUYECKON YHEPTHH ITPU CBOOOTHOM MaICHUH.
CoxpaHeHHE MEXaHUYECKON SHEPTUHU NIPU JBUKEHUU Tela MO JEHCTBUEM
IPYKUHBI.

Jlabopamopnsie padomul u onsimel.

1.

KoHcTpynpoBaHue TpakTa IJjisi pa3roHa W JaJbHEUIIIEro paBHOMEPHOTO
JBWDKCHUS IIapUKA WIN TEJICKKH.

OrnpeneneHue CpeaHel CKOPOCTH CKOJIBKEHHUS OpycKa WM JBHKCHUS
IIapyKa Mo HaKJIOHHOM TIOCKOCTH.

Onpenenenne yCKOpPEHHS Tela TPU PABHOYCKOPEHHOM JIBIDKCHHH TIO
HaAKJIOHHOM MJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IMyTH OT BPEMEHH IIPH PABHOYCKOPECHHOM
JBIKEHUU 0€3 Ha4aIbHOU CKOPOCTH.

[IpoBepka THUIOTE3bI: €CIM TPU PABHOYCKOPEHHOM JIBIDKCHHH 0e€3
HAYaJIbHOW CKOPOCTH ITYyTH OTHOCATCS KakK psAJ HEYETHBIX YHUCEI, TO
COOTBETCTBYIOITUE TPOMEKYTKH BPEMEHHU OJIMHAKOBBHI.

HccnenoBanre 3aBUCUMOCTH CUJIBI TPEHUSI CKOJIBKEHHS OT  CHJIBI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenne koddduIreHTa TPEHNUS CKOTBKEHUS.

OmnpeneneHue KECTKOCTH MPY>KUHBI.

Omnpenenenue pabOTHl CUJIBI TPEHUSI MPU PABHOMEPHOM JIBHIKCHUU Teja
110 TOPU3OHTAIBHOM MMOBEPXHOCTH.



10. Onpenenenue pabOTHl CUJIBI  yOPYTOCTH MpPU TOABEME Tpy3a C
UCIOJIb30BaHUEM HETOABUKHOTO U TIOJIBUKHOTO OJIOKOB.

11. I3y4yeHue 3aKk0Ha COXpaHEHUS DHEPTHUH.

Pa3znen 9. Mexannueckune KoJ1e0aHus U BOJIHBI.

KonebarenbHoe nuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJECOAHUI: IEPHO/I,
4acToTa, aMIUINTy1a. MaTeMaTHudecKui U NPYy>KUHHBIM MasTHUKU. [IpeBpainenue
SHEPrUH MPHU KOJICOATETHHOM JBUKCHHUH.

3aryxatomue — kosneOanus.  BwiHyxkaeHHble — KojieOaHus.  Pe3oHaHc.
Mexannueckne BoOJHBIL. (CBoiicTBAa MeXaHHYeCKMX BOJH. [IpomonbHble W
NonepeyHple BOJHBL. [[IMHA BOJHBI M CKOPOCTh €€ pacnpoCTpPaHEHUs.
MexaHudecKkre BOJIHBI B TBEPJOM TeJle, CEICMUYECKHE BOJHBI.

3Byk. ['poMKoCTh 3Byka W BbicoTa ToHa. OTpakeHue 3Byka. UH(ppa3Byk u
yIBTPa3BYK.

Hemoncmpauyuu.

1. HaOmromenwe koneOaHWi TeE IMOA AEHCTBHEM CHIIBI TSHKECTH U CHJIBI
YOPYTOCTH.

Habmonenue xonebanuii rpy3a Ha HUTH U Ha TPY>KHUHE.
HabGnrofnenue BIHYKIEHHBIX KOJIEOaHUI 1 pe30HaHca.
PacnipocTpaneHnue npo10JibHBIX U MONEPEYHBIX BOJIH (HA MOJIEIH).
Habnronenue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTBHI.
AKyCTHYECKHI1 pE30HaHC.
Jlaﬁopamopmﬂe pabomul u onvimeol.
1. OmpezgeneHre 4YacTOTbl M IEepUOAa KOJEOAHMI MaTeMaTu4ecKoro
MasiTHUKA.

2. OmpeneneHue 4aCTOTHI U IEpUOAA KOJeOaHUN NPy KMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCMMOCTH Meproa KOIeOaHUM MOABEIIEHHOTO K HUTH

rpy3a OT JJIMHbI HUTH.
4. VccnenoBaHue 3aBUCHMOCTH MEpUOIA KOIeOaHUN NPy KUHHOTO MasgTHUKA
OT MaccChl Tpy3a.

5. IlpoBepka He3aBUCMMOCTH TEpUoAa KoieOaHUl rpy3a, MOJABEHIEHHOTO K
HUTH, OT MacChl Ipy3a.

6. OmbIThI, JAEMOHCTPUPYIOIIME  3aBUCHUMOCTb  Mepuoja  KoJjeOaHuil
NPY>KUHHOTO MasiTHUKA OT MACChI IPy3a U )KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus CBOOOTHOTO MaCHHUS.

Pasznen 10. DnekTpoMarHuTHoOeE 1oJie M 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHuTHOE  ToJie.  ODJEKTpOMarHuTHble  BOJHBL.  CBONCTBa
ANEKTPOMArHuTHbIX BOJH. lllkana snexkTpoMarHuTHbIX BOJH. Mcmosb3oBaHue
ANIEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSI3H.
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OnexTpomMarHuTHas npupoga ceera. CKopocTh cBeTa. BOgHOBBIE CBOICTBa
CBeTa.

Jemoncmpayuu.

1. CBONCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopnsie padomul u onsimel.

1. V3yuenue CBOWCTB 3JIEKTPOMArHUTHBIX BOJH C MOMOIIBI0 MOOMJIHHOTO

tenedoHa.

Pa3nen 11. CBeToBbI€e ABJI€HHUS.

JlyueBas  momenr  cBera.  Mcrounuku ~— cBera.  [IpsmonmHenHoe
pacrnipoctpaHenue cBera. 3atMenusi Connia u Jlynsl. Otpaxkenue ceta. [Lnockoe
3epKaJio. 3aKOH OTPAKEHHUS CBETA.

[Ipenomnenue cBera. 3akOoH TMpeaomieHus1 cBera. [lonmHoe BHyTpeHHee
OTpaKEHUE CBeTa. lCrnonap30BaHME TOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOJAX.

Jlmaza. Xom myweir B 1nmH3e. OnrTuueckas cucrema (oroamnmapara,
MUKpOCKONa M Teneckona. ['ma3 kak omnrThueckas cucteMa. biInM30opyKocTh U
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B cnekTp. Omnbitel HbtoTona. CroxeHue
CIIEKTpaJIbHBIX LIBETOB. J{ucniepcusi cBeTa.

Jlemoncmpayuu.

[TpssMosIMHEHOE PACTIPOCTPAHEHUE CBETA.

OTpaxkeHue cBeTa.

[Toyuyenue n300paxkeHUi B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

[Ipenomnenue ceera.

OnTuyecKkuil CBETOBO/I.

Xop ayuei B coOuparolie JInH3e.

Xox yder B paCCEeUBAIOIIEH JIMH3E.

[Tonmydenune n300pakeHnii ¢ TOMOIIIBIO JIMH3.

[Tpunuun aeicTBus GoroanmapaTa, MUKPOCKOIA U TEJIECKOIA.

10. Moaens rinasa.

11. Pa3noxenue 6e5oro cBera B CIEKTP.

12. [lonyuenue 6e5oro cBera Mpu CI0KEHUU CBETA Pa3HBIX 1[BETOB.

Jlabopamopnsie padomul u onsimel.

1. HccnenoBanue 3aBUCMMOCTH Yrja OTpPa)KE€HUs CBETOBOrO Jiyya OT yrJia
NaJICHUS.

2. M3ydeHue xapakTEepUCTHK U300pAKEHUS MPEAMETA B IIIIOCKOM 3€pKaJe.

3. HccnepoBaHue 3aBUCHMOCTH yIJIa MPEJTOMIIEHUS CBETOBOTO Jy4ya OT yIJia
NaJICHUs Ha TPAHUIIE «BO3yX—CTEKIIO».
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4. Ilomydyenue n3o0paxxeHHi ¢ TOMOIIbIO COOMPAIOIIEH JIUH3BI.
Omnpenenenre (HOKYCHOTO PACCTOSHUS M ONTHYECKOW CHIIBI COOMparoei
JIVH3BI.

6. OIBITHI IO PA3JI0KEHUIO OEJI0Tr0 CBETA B CIIEKTP.

7. ONIBITBI IO BOCHIPUATHIO LIBETA MPEAMETOB NPU HUX HAOJIIOJECHUM 4Yepes
[[BETOBBIC (DPUIIBTPBHI.

Pa3nen 12. KBanToBbIe sIBJIEHHS.

OmnbiTel Pe3zeppopaa u mutanerapHas mozens aroma. Mogens aroma bopa.
Hcnyckanue u noriomeHye ceeta atoMoM. KBaHTsl. JIMHeW4YaTble CIIEKTPBI.

PagnoaktuBHOCTh. Anb(a, Oeta- u ramMmma-usinydeHus. CTpoeHHe aTOMHOIO
anpa. Hyknonnas wMogens aromHoro sapa. HWsoromsl. PaanoaxtuBHBIE
npespaienus. [lepuon nmonypacnana aTOMHBIX S1€Ep.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHs 3apsOBOIO M MAacCOBOT'O YHCEN.
OHeprusi CBA3M aTOMHBIX snaep. CBs3p Macchl M dHepruum. Peakuum cuHTe3a u
nenenusd siaep. Ucrounuku sneprun ConHIa U 3BE3 .

Snepnas sHepreruka. JleMCTBHS pPaaMOAKTUBHBIX HW3JIyYCHHM Ha JKUBbIC
OpPTraHHU3MBI.

Jemoncmpauyuu.

1. CHexTpsl U3JIy4eHUS U MOTJIOLIEHUS.

2. CHoekTpsl pa3IMYHbIX T'a30B.

3. CnekTtp BogopoJa.

4. HabGmroneHnue TpekoB B kamepe BuiibcoHa.

5. PaboTta cuéTunka HOHU3UPYIONIUX U3TyYCHUH.

6. Perucrpanus usirydeHus IPUPOIHBIX MUHEPAJIOB U POAYKTOB.

Jlabopamopnsie padomul u onsimel.

1. HaOnroneHue CruIONIHBIX M JIMHEWYAThIX CIIEKTPOB U3JIyUYECHHUS.

2. HccnenoBanue TpPEKOB: M3MEPEHUE DHEPIUHM YacTULBI 110 TOPMO3HOMY

nyTH (1o ¢potorpadusim).

3. W3mepenue paanoakTUBHOTO (OHA.

IToBTOPUTEIBHO-0000 1AM MOAYTb.

[ToBTOpUTENBEHO-0000IAOMINIA MOYJIb NIPEAHA3HAYEH JJII CHCTEMAaTU3alun
U 000OHIEHMs  TNPEAMETHOTO  COAEpKAaHUS M OIbITa  JESATENIbHOCTH,
IPUOOPETEHHOTO NIPU U3YUYEHUHU BCETO Kypca (PU3UKHU, a TaKkKe JUIsl MOJATOTOBKU K
OCHOBHOMY TOCYJapCTBEHHOMY JK3aMeHy 10 (u3uke Juid 0O0y4aroumxcs,
BBIOpABIINX ATOT YYEOHBIN MpPEMET.

[Ipu M3y4eHUM NAHHOTO MOJIYJISI PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIBI
JESTEIIbHOCTH, Ha OCHOBE KOTOPBIX OOECIEUMBAETCS JOCTUIKEHHUE MPEAMETHBIX U
METANpeIMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  oOyueHus, (opmupyercs
€CTECTBEHHOHAY4YHAasi TPAMOTHOCTH: OCBOCHHE HAy4HBIX METOJOB HCCIICIOBAHUSA



SIBJICHUM TPUPOJLI M TEXHUKH, OBJIAJICHUEC YMEHHSIMHU OOBSICHATH (PU3MUECKHE
SBJICHUS, TIPUMEHSS TIOJIYYCHHBIC 3HAHWS, pemaTh 3a7add, B TOM YHUCIIE
KAuE€CTBEHHbIE U AKCIIEPUMEHTAJIbHBIC.

[TpuHIMNIUATBHO AESATENBHOCTHBIN XapakTep JAHHOTO pasjiefia peaau3yeTcs
32 CYy€T TOro, 4YTO OOYy4YaroIIMecs BBIMOJHSIIOT 3aJlaHusd, B KOTOPBIX UM
IpeIaraeTcs:

HAa OCHOBE TIOJIyYCHHBIX 3HAHWUW pacro3HaBaTh M HAYYHO OOBSICHATH
bu3nyueckue BICHUS B OKPYKAIOIIEH MPUPOJIe U TOBCEAHEBHOM KU3HU;

UCITI0JIb30BaTh HAYYHBIE METO/Ibl MCCIIEIOBAaHUSI (PU3HUECKUX SIBICHUH, B TOM
YucIie JUIsl IPOBEPKU FUIIOTE3 U MOJYyUYEHUS TEOPETUUECKUX BHIBOJIOB;
OOBSCHITh HAyYHBIE OCHOBBI HamOOJEe BaXKHBIX JTOCTHKEHUN COBPEMEHHBIX
TEXHOJIOTHIA, HAPUMEP, TPAKTUIECKOTO UCIIOIB30BAHMS PA3TMYHBIX UCTOYHHUKOB
HPHEPruM Ha OCHOBE 3aKOHA MPEBPAICHUS U COXPAHEHMSI BCEX M3BECTHBIX BHUJIOB
HHEPTUHU.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yuenue (u3MKyM Ha ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs HAMpPaBICHO

Ha JOCTHKEHHE JINYHOCTHBIX, METANPEAMETHBIX U PEIMETHBIX 00pa30BaTeIbHBIX
pE3yJIbTaTOB.

B pesynbrare usyuenus Gu3MKU Ha yYpPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHus

y oOyyatomierocs OyayT cOpMUpOBaHBI CIEAYIOUIUE JTUYHOCTHBIE PE3yJIbTaThl B
4YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHUS:

- IPOSIBJIEHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUCKOMN
(bU3MUeCcKON HAYKU;

- LIEGHHOCTHOE OTHOILIEHUE K JOCTH)KEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpasKIaHCKOr0 U JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

- TOTOBHOCTh K aKTUBHOMY yUYacTHIO B 00CYKI€HUH OOIIECTBEHHO 3HAUUMBbIX U
ATUYECKHUX MPOOJIEM, CBI3aHHBIX C MPAKTHUYECKUM MPUMEHEHHEM JOCTUKCHUN
(1)5637197

- OCO3HAaHHME BAXXHOCTH MOPAIBHO-ITUYECKUX INPHUHLMIIOB B JESITEIBHOCTH
YUYEHOrO;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

- BOCIIPUSITUE ICTETUYECKUX KAayeCTB (PU3NYECKOM HAyKHU: €€ rapMOHHUYHOIO
IIOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

- OCO3HaHUE IEHHOCTH (U3MUYECKOM HAyKH KaK MOIIHOTO HHCTPYMEHTa
II03HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTHMH, BAXKHEHMIIEH COCTABIIAIOLIEH
KyJbTYpBHI,

- pa3BUTHE HAY4YHOM JHOOO03HATEIBHOCTH, MHTEpEca K MCCIEN0BATEIbCKON
NEeSATENbHOCTH;

S) d¢opmupoBaHMs  KYJbTYpPHI  3A0pPOBbS M  3MOLMOHAJIBLHOIO
Os1aromoJry4us:

- OCO3HAaHHE LIEHHOCTH O€30MacHOro o00pa3a JKU3HU B COBPEMEHHOM
TEXHOJOTMYECKOM MHpE, BaKHOCTH NpaBWJI O€30IIaCHOrO MOBEAEHUS Ha
TpPaHCIIOPTE, Ha JIOPOTax, C AJNEKTPUUECKUM U TEIJIOBHIM OOOPYIOBAHHUEM B
JOMAIIHUX yCIIOBUAX;

- c(popMUPOBAHHOCTb HaBbIKa pe(daekcuu, NpU3HAHUE CBOEro IpaBa Ha
OLIMOKY U TAaKOTO K€ IIpaBa y Apyroro 4ejaoBeKa;

6) Tpy10BOIr0 BOCTIMTAHMS:

- AKTMBHOE Yy4YacTHE€ B PEIIECHUU MPAKTUYECKHX 3a1ad (B paMKax CEMBH,
0o0pa3oBaTeNbHOM  OpraHu3allli, TroOpojia, Kpas) TEXHOJOTHYECKOH U



COLIMAJIbHOW HANpPaBJIEHHOCTH, TPEOYIOIMX B TOM YHCIE M (PUIUUECKHUX
3HAHUM;

e - HHTEPEC K MPAKTUYECKOMY M3YUECHHIO MPO(PECCHIA, CBA3AHHBIX C (DHU3HUKOI;

e 7)3K0JI0TrH4€CKOr0 BOCIIUTAHUSA:

e - OpPMEHTALMsA HA NPUMEHEHUE (PU3NYECKUX 3HAHMW Ul pELICHUs 3ajad B
o0JacTh OKpY’Kalollel cpenbl, MJIAHUPOBAHUS IOCTYNKOB M OLEHKH HX
BO3MOKHBIX ITOCIEACTBUN I OKPYKAIOIIEH CPEJIbI;

e - OCO3HaHME TIJI00AJBHOIO XapakTepa HKOJIOTMYECKHX IMpoOJIeM M IMyTel ux

peleHus;

e 8) ajmanTanuMm K M3MEHSIOIIUMCH YCJOBHAM COUMAJIbHON W NMPHPOIHOH
cpeabl:

e - MOTPEOHOCTh BO B3aUMOJACHCTBUU TPU BBIMOJHEHUU HWCCICAOBAHUN U
MPOEKTOB (PU3UYECKON HAIMpPaBICHHOCTH, OTKPBITOCTb OIBITY W 3HAHUSIM
APYTHX,

e - TIOBBIIEHHE YPOBHSA CBOECM KOMIIETEHTHOCTH 4YE€pe3 MPAKTUUYECKYIO
NEATENIbHOCTD;

e - MOTPEOHOCTH B (POPMHUPOBAHUH HOBBIX 3HAHUH, B TOM 4ucie GOpMyIHPOBATDH
UJEH, IOHSTHSI, TUIIOTE3BI O (PU3HUECKUX OOBEKTAX U SIBJICHUSIX;

e - OCO3HaHME ACPUIMUTOB COOCTBEHHBIX 3HAHUNA M KOMIIETEHTHOCTEH B 00JacTH
buzukwy;

e - IUIAHUPOBAHHE CBOETO pPA3BUTHS B TNPUOOPETEHUH HOBBIX (PUINYECKUX
3HaHUM;

e - CTPEMJICHHE aHAJIM3UPOBATH U BBIABIIATH B3aUMOCBSI3U MIPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCIIOIb30BAaHUEM (PU3NUECKUX 3HAHUM;

e - OIICHKAa CBOMX JEHUCTBUH C Y4YETOM BIUSHHUS Ha OKPYXKAIOLIYIO0 Cpeny,
BO3MO>KHBIX IJI00ATBHBIX OCIEACTBHIA.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesynbraTte OCBOEHUS TpOTpaMMbl MO (U3UKE Ha YpPOBHE OCHOBHOTO
ob11ero oopa3zoBanusi y oOydaromierocs: 0yayT copMupoBaHbl MeTanpeaAMeTHbIe
pe3yJabTaThl, BKIIOYAIOIINE TTO3HABATEILHBIC YHUBEPCATbHBIC YUCOHBIC JEHCTBUA,
KOMMYHUKATHUBHBIC  yHUBEpPCAJIbHBIC  y4eOHBIC  JCHCTBHUSA, PETYJIATUBHBIC
yHHUBEpCaIbHbIC yUeOHbBIC TCHCTBHUI.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1efiCTBUS

Bba3oBble JJornueckue a1eiicTBHA:
e BBIBIATh W XapaKTEPU30BaTh CYIICCTBEHHBIC TMPU3HAKH OOBEKTOB
(siBNIEHU );



yCTaHABJIMBATh CYIIECTBEHHBIA MPHU3HAK KJIaCCU(PUKAIINNA, OCHOBAHHMSI JIJIS
0000111eHUs 1 CPaBHEHUS;

BBISIBIISITh 3aKOHOMEPHOCTH Y MIPOTHBOPEUMS B pACCMAaTPUBAEMbIX (haKTax,
JAaHHBIX U HAOIOICHUSAX, OTHOCAIITNXCS K (PU3UUESCKUM SIBICHUSM;
BBISIBJSITH  TTPUYMHHO-CJICICTBEHHBIC CBS3M TPH H3YYCHUU (PU3NIECKUX
SIBJICHUM ¥ TPOIIECCOB, JIeTIaTh BHIBOJBI C UCIOJIb30BAHUEM JCTYKTHBHBIX
Y WHIYKTUBHBIX YMO3aKJIIOUCHHUU, BBIIBUTATh TUIIOTE3bl O B3aUMOCBS3SIX
(bU3UYECKUX BEITMYHH;

CaMOCTOSITEJIbHO BBIOMpAaTh CHOCOO0 pelieHuss yueOHOW ¢u3udYecKon
3amaun (CpaBHEHHWE HECKOJBKMX BAapHAHTOB PEIICHHUs, BHIOOpP HamOomee
MOJXO/ISIIIETO ¢ YYETOM CaMOCTOSITEIPHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBble uccieaoBaTe/ILCKHeE TeCTBUA:

UCTIOJIb30BATh BOMPOCHI KAK UCCIIE0BATEIbCKUI HHCTPYMEHT ITO3HAHMS;
IPOBOJUTH IO CAMOCTOSITEIHHO COCTABICHHOMY IUIaHY OIIBIT, HECJIOKHBIN
¢u3nyecKuil SKCHEPUMEHT, HEOOJIBIIOE UCCIENOBaHHE (HU3UUECKOTO
SIBJICHUS;

OLICHWBATh HAa NPUMEHUMOCTh U JOCTOBEPHOCTh HH(pOpMaIHIO,
HOJYYEHHYIO B X0JI€ UCCIIEIOBAHUS WM SKCIIEPUMEHTA;

CaMOCTOATENBHO (HOpMYyTUpPOBaTH 000OIIEHNS M BBIBOJBI 110 pe3yJIbTaTaM
IPOBEAEHHOTO HAOIIOICHUS, OIBITA, UCCIICJOBAHMUS,

IPOrHO3UPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PUIUUECKUX
IPOIIECCOB, a TAKXKE BBIABUTaTh MPEATNOJIOKEHHUS 00 UX Pa3BUTUU B HOBBIX
YCIOBUSX M KOHTEKCTaX.

Pa6oTa ¢ unpopmaunmeii:

MPUMEHSTh PA3INIHBIC METOJbI, HHCTPYMEHTHI U 3aIIPOCHI TIPH TIOUCKE U
otbope mHMOPMAIMK WM JAHHBIX C YYETOM TPEIJIOKEHHON y4eOHOMH
dbuznyecKoi 3a1a4u;

aHAJIM3UPOBaTh, CHCTEMATH3UPOBaTh M MHTEPIIPETUPOBATh MH(POPMAIIHIO
pPa3TUYHBIX BUJOB U (POPM MPEACTABICHHS;

CaMOCTOSITEIbHO ~ BBIOMpATh ONTHUMAIBbHYIO (opMy mpeAcTaBICHUS
uHQOpMAIIMU W WUTIOCTPUPOBATH pelIaeMble 3aJaddl  HECIOKHBIMHU
cXeMaMHu, IuarpaMMaMu, HHOU rpaduKor U UX KOMOMHAIMSAMU.

KoMMmyHuKaTHBHBIE YHHBeEPCAJbHbIE Y4eOHbIe NeiCTBUSA:

B X0 OOCYXKIeHUs y4eOHOro Marepuaia, pe3yJIbTaTOB JIA0OPaTOPHBIX
paboT 1 POEKTOB 3a7]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIC Ha PEIICHHWE 3aJaud W IOJJICpKaHUE
0J1aroKeaaTeIbHOCTH OOIIEHHS,

COTIOCTABIIATh CBOM CYXJCHHUS C CYXICHUSIMH JPYTHX YYaCTHHKOB
Juasnora, OOHapyKHUBATh Pa3INYUe U CXOACTBO MO3UITUI;



BBIPAKATh CBOKO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
myOJIMYHO TMPEACTABISATh PE3ybTaThl BHIOIHEHHOTO (PU3UYECKOTO OMBITA
(3KCnIEpUMEHTA, UCCIIEOBAHUS, IPOEKTA);

NOHMMAaTh W MCHOJb30BaTh  INPEUMYILIECTBA  KOMAaHIHOM U
UHAMBUIYAIbHON paOOThl MpU PEIIEHUH KOHKPETHOW (QU3ndYecKon
npobJieMbl;

IPUHUMATh LIEJId COBMECTHOM AESATENbHOCTH, OPraHU30BbIBATh JIEUCTBUS
no €€ JOCTWKEHUIO: paclpelessiTb poiH, OOCYXKIaTh IpPOLECCHl HU
pe3ysbTaThl COBMECTHON pabOThI, 000011aTh MHEHUSI HECKOJIBKUX JIFOACH;
BBITOJIHATH CBOIO 4acThb PabOThI, TOCTUrasi KAYECTBEHHOI'O pe3yjbTara Mo
CBOEMY HANpAaBICHUIO W KOOPAUHUPYS CBOU JEHUCTBUA C APYTUMHU
YIEHAMH KOMaHbL;

OLICHMBATh KAa4e€CTBO CBOEr0 BKJIaaa B OOLIMI NPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENIBHO CPOPMYJIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUS.

PerynsiTuBHBIC YHMBepcaJbHbIe YueOHbIe NeiCTBHSA

Camoopranusanus:

BBISIBJISITH MTPOOJIEMBI B JKU3HEHHBIX M YUEOHBIX CHUTYyaIHsX, TPEOYIOLIUX
JUIS pelieHns (pU3NUECKUX 3HAHUI;

OPUEHTHPOBATbCS B  Pa3IMYHBIX MOAXOAAX MPUHATUS  pELICHUN
(MHOUMBUIYallbHOE, NMPUHATUE PEIIECHUs B IpylNIe, NPUHATHE pELICHUN
rpyIIoN);

CaMOCTOSITENIbHO COCTaBIISTh AITOPUTM pelIeHUsT PU3NUECKON 3a1aul WIH
IUTAHAa MCCIIEJOBAHUSA C YYETOM HMMEIOIIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOXKHOCTEM, apryMEHTUPOBATh NpeJiaracMble BApUAHThI PEIICHUN;
Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTpOJIL, IMOIUOHAJIBLHBbIN HHTE/JIEKT:

JlaBaTh aJI€KBaTHYIO OLEHKY CUTYAallMu U MPeAJiarath 1jiaH €€ U3MEHEHUS;
OOBACHATH MPUYMHBI  JTOCTHOKEHHUS  (HEJOCTHXKEHHUS) Ppe3yJbTaTOB
NEeSATEIbHOCTH, JaBaTh OIIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCHUTbh KOPPEKTHUBBI B JAEATEILHOCTH (B TOM YHUCIIE B XOJ BBIOJIHEHUS
(GU3NYEeCKOTO WCCAEAOBAHHWS WM TPOEKTAa) HAa OCHOBE HOBBIX
00CTOSITEILCTB, W3MEHUBIIUXCS CUTYyallMii, YCTAHOBJIEHHBIX OIIMOOK,
BOZHUKIINX TPYIHOCTEM;

OIICHMBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUIM;

CTaBUTH ce0s Ha MECTO IPYroro 4YejIOBEeKa B XOJE Copa WU JUCKYCCUU
Ha Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY APYIroro;
IPU3HABaTh CBOE MPaBO HA OMIMOKY MpU pelIeHUU (PU3NYECKUX 3a/1a4 WU
B YTBEPXKJICHUSIX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO JPYroro.



INPEAMETHBIE PE3YJIBTATBI

K xoHiy oOyuenust B 7 kjiacce npeIMeTHbIE pe3yIbTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YHAIOIIUXCSI YMEHUI:

UCIIOJIb30BaTh  MOHATHS:  (PU3UYECKHME W  XMUMHYECKUE  SIBJICHUS,
HaOJI0ICHUE, SKCIEPUMEHT, MOJeNb, TUIOTEe3a, €AUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHUS BellecTBa (TBEPHOE,
KUIKOE, Ta3000pa3HOE), MEXaHWYECKOEe JBIKEHUE (paBHOMEPHOE,
HEPAaBHOMEPHOE, MPSIMOJMHEWHOE), TPACKTOPHUsSA, PaBHOACUCTBYIOIIASL
cuna, gedopmanus  (ympyras, — IUlacTH4YecKasi),  HEBECOMOCTb,
COOOIIAIOITUECS COCY/IbI;

paznuyath sBiaeHUs (AudQdy3us, TEMIOBOE IBIKCHHUE YACTHUI[ BEIIECTBA,
paBHOMEpPHOE  JBW)KCHHE, HEPAaBHOMEPHOE  JABWKEHUE, WHEPIUs,
B3aUMOJECUCTBUE TEJI, PABHOBECUE TBEPHBIX TEN C 3AKPEIUVIEHHOW OCHIO
BpallleHus, IMepenaya JAaBiCHUS TBEPABIMU TeEJIaMH, >KUAKOCTSIMHU U
razamyd, arMocdepHoe JaBlieHWe, IUIaBaHUE TeJl, MpeBpalIeHUs
MEXaHUYECKON SHEPTruu) MO OIMUCAHUIO UX XapaKTEPHBIX CBOWCTB M Ha
OCHOBE OITBITOB, IEMOHCTPHUPYIOIIUX TaHHOE (PU3UIECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBJIEHUE U3YYEHHBIX (U3MYECKUX  SBJICHHUA B
OKpY’KalollleM MHpe, B TOM uwHcle (u3nyeckue SBICHHUS B TPHUPOJE:
IpPUMEPBI JABUKEHHUS C Pa3IMYHBIMU CKOPOCTSIMHU B >KMBOW U HEXKUBOU
npupoje, JCUCTBUE CHUJIBI TPEHUS B TPUPOJE U TEXHUKE, BIIHSHUE
aTMOC(EPHOTO JTaBJICHUS Ha >KMBOW OpraHW3M, IJIABaHHUE PhIO, phlUuaru B
TeJe 4YeJIO0BeKa, MPU 3TOM MEPEBOAUTH MPAKTUUYECKYIO 3a/1auy B y4eOHYIO,
BBIJICJISITh CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SBJICHUIA;
OTIMCHIBATh U3YYCHHBIC CBOMCTBA TEN M (DU3UUECKUE SBICHUS, UCTIONB3YS
dbu3ndeckue BETWYMHBI (Macca, O00BEM, IUIOTHOCTH BEIIECTBA, BpEMs,
yTh, CKOPOCTh, CPEIHSSA CKOPOCTh, CHUJIa YIPYTOCTH, CHJIa TSDKECTH, BEC
Tela, Cwia TpEeHus, JaBieHue (TBEPAOro Temna, >KUAKOCTH, Trasa),
BBITAJIKMBAIOIIAS] CUJIa, MEXaHWYECKas paboTa, MOIIHOCTh, MJIEYO CHIIBI,
MOMEHT CWIbl, KOXD(HUIMEHT TMOJE3HOTO JEHUCTBUSI MEXaHHU3MOB,
KMHETHYECKass W TOTCHIMAIbHAS SHEPTUs), MPU OMHCAHUHM MPABUIHHO
TPakToOBaTh  (U3MYECKUI  CMBICA  HUCHOJIB3YEMbIX  BEJIMYMH, HX
0003HaYEHUS U EIWHUIBI (PU3NYECKUX BEIMYMH, HAXOIUTh (DOPMYJIbI,
CBS3BIBAIOIIME JIAHHYIO (PU3MYECKYIO BEIMYUHY C APYTMMHU BEJIMYMHAMH,
CTPOUTH TPpaPUKU N3YUEHHBIX 3aBUCUMOCTEH (PM3NMUECKUX BEIINYUH;
XapaKTEepPU30BaTh CBOWCTBA TeJ, (PU3WYECKHE SBICHUS U MPOIIECCHI,
UCIIOJIb3Ysl TIpaBUJjIa CIOKEHUs CU (BAOJb OJHOM mpsiMoii), 3akoH ['yka,
3akoH Ilackains, 3akoH Apxumena, MpaBUJIO paBHOBECHs pbryara (0yoka),



«30JI0TOE€ MPaBUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKOM
SHEPruM, NPU O3TOM JaBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHAa U
3aMKCBIBATH €T0 MATEMATUYECKOE BHIPAKEHUE;

OOBACHATH (PU3MUECKUE SIBJIEHMSI, IPOLIECCH U CBOWCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE CHTyalud IPAaKTUKOOPUEHTHPOBAHHOIO Xapakrepa:
BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTHh OOBACHEHUE u3 1-2
JIOTHYECKHX IIIAaroB ¢ OMOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUH, PU3NUECKUX 3aKOHA WA 3aKOHOMEPHOCTH;

pemiat pacy€THble 3amadyd B 1-2 JEHCTBHs, MCHOJB3Yys 3aKOHBl H
(GopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHaIM3a
yCIJIOBUS 33Jau 3aIIUCBHIBATh KPATKOE yCIOBHUE, MOJACTABIATh (PU3NUECKHE
BEJIUYMHBI B (OPMYJBI U TMPOBOAHUTH PACUEThl, HAXOAUTH CIIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE Ul PEIICHUs 3a/1ay, OLEHUBATh PEATMCTUYHOCTD
MOJTy4YeHHOU (PU3NUECKOI BETUYUHBI;

pacrmo3HaBaTh MPOOJEMBbl, KOTOpPbIE MOXKHO PELIUTh MPU MOMOIUIH
(bu3nYECKUX METOAOB, B OTMCAHUH MCCIIEIOBAaHUS BBIICTSATH IPOBEPSIEMOE
NpEeAnojoKeHue  (rumoresy),  pa3iuyatb W UHTEPHPETUPOBATH
IIOJ[yYEHHBIM pe3ysibTaT, HAaXOAUTh OIIMOKM B XOJAE OIbITA, J€1aTh
BBIBOJIBI 110 €T0 PE3yJIbTaTaM;

OPOBOAUTH OMBITHl MO HAOMIOACHHIO (PU3MYECKUX SBICHUNA WU
buznyeckux CBOICTB TeN: dbopMynupoBaTh IIPOBEPSIEMbBIE
IPEIO0JIOKEHNS, COOMpPaTh YCTAHOBKY U3 MIPEAJIOKEHHOI0 000pYy10BaHMs,
3aMKChIBATh X0/ ONbITA U POPMYJIUPOBATH BBIBOJBL;

BBIIOJIHATh MPsAMBIE H3MEPEHMS PACCTOSHHUS, BPEMEHM, MacChl Tela,
o0béMa, CHJIBI M TEMIIEpaTypbl C HCIOJb30BAaHUEM aHAJOTOBBIX U
upoBbIX MPUOOPOB, 3aMUCHIBaTh IOKa3aHHUS MPUOOPOB C YU4ETOM
3a1aHHOM a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUH;

IPOBOANUTH MCCIEA0BAHNE 3aBUCUMOCTH OJHOM (PU3MUECKON BETMYMHBI OT
JIpPYrol € HCIOJIb30BAHUEM MPAMBIX H3MEPEHUN (3aBUCHUMOCTH IyTH
PaBHOMEPHO JBWXKYLIEroCs Tela OT BPEMEHW JIBHJKEHHS Tela, CHJIbI
TPEHUsI CKOJILKEHUS OT Beca Teja, KauecTBa 00pabOTKH MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CUJIBI TPEHUS OT IIOIIAAN COPUKOCHOBEHUS TEN, CUIIBI
YOPYTOCTH OT YAJIMHEHUS NPY>KUHBI, BHITAIKMBAIOIIEH CUIIBI OT 00bEMa
NOTPpYy>KEHHON YacTH TeJla ¥ OT IJIOTHOCTHU KUAKOCTH, €€ HE3aBUCHMOCTH
OT IUIOTHOCTHU TeJla, OT IIyOUHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUM
IJIaBaHus TeJl, YCIOBUU paBHOBECHs pblyara v OJIOKOB), y4acTBOBATh B
IUIAaHUPOBAHUM  Y4EOHOTO UCCJIENOBaHMS, COOUpaTh YCTAaHOBKY U
BBINIOJIHATh M3MEPEHHUs], CIEAys NPENJIOKEHHOMY IUIaHy, (pUKCHpOBaTh
pe3ysbTaThl MOJTYYEHHOM 3aBUCUMOCTH (DU3MUECKUX BEJIMYUH B BUJE



NpeJIOKEHHBIX Ta0nuil U TpadUKOB, JeNaTh BBIBOJBI MO pe3yJbTaTaMm
UCCIIEIOBAHMUS;

IPOBOAUTH KOCBEHHBbIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (IJIOTHOCTD
BELIECTBA JKUAKOCTH W TBEPJIOTO Teja, CUjla TPEHUS CKOJIBKECHMUS,
JaBJICHUE  BO3/yXa, BbITAIKUBAIOLIAs CWIA, JICHCTBYyIOIIas Ha
HOrpy’EHHOE B KHUAKOCTh TeNO, KO3(PPUIMEHT MOJe3HOro AeHCTBUA
IOPOCTBIX MEXaHU3MOB), CIEeAys NPEJIOKEHHOW WHCTPYKUUHU: TIpU
BBITIOJTHEHUH HW3MEPEHUI CcOOMpaTh JKCIEPUMEHTAIBHYIO YCTAHOBKY W
BBIUUCIISTH 3HAUCHNE NICKOMOMW BEJIMUHHBI,

co0roAaTh npaBuia TEXHUKU 0€30IaCHOCTH IpU padboTe ¢ 1abopaTOPHBIM
obopymoBaHUEM;

yKa3bIBaTh MPUHIUIBI JCHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BEChl, TEPMOMETpP, AUHAMOMETp, COOOIIAIOIIUECS COCyAbl, OapoMerp,
phlyar, NOJABUKHBIA U HEMOJABUKHBIN OJIOK, HAKJIIOHHAS! IJIOCKOCTB;
XapaKTepu30BaTh MPUHIUIBI JACWCTBUA U3YUYEHHBIX NpUOOPOB W
TEXHUYECKUX YCTPOMCTB C OMNOpPOM Ha HX OnucaHud (B TOM 4YHUCIE:
NOJUINITHUKY, YCTPOMCTBO BOJOINPOBOAA, THUIPABIMYECKUN Tpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCMOJIb3Ys 3HAHUS
0 CBOMCTBax (PU3NYECKUX SIBICHUH U HEOOXOAUMBIE (PU3NUECKHE 3aKOHBI
U 3aKOHOMEPHOCTH;

OPUBOJUTH  MPUMEPHl  (HAXOAUTh  WHGOPMALMIO O  MpUMEpax)
IPAKTUYECKOIO HCIOJIb30BaHUSA (PU3MUECKUX 3HAHUKW B IOBCEIHEBHOU
JKU3HU Il oOecrieueHrsi 6€30IacHOCTU MpU oOpalleHuy ¢ npudopaMu U
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHUs 3/10pOBbS U COOJIOACHUS
HOPM 3KOJIOTUYECKOTO MOBEJCHHSI B OKPY>Kalollel cpee;

OCYHIECTBIISATh OTOOp HMCTOYHHMKOB wuH(opmanmu B HHTepHere B
COOTBETCTBUU C 33JJaHHBIM [TOMCKOBBIM 3alIpOCOM, Ha OCHOBE UMEIOLINXCS
3HAHUW M IyTEM CpPaBHEHUS PA3JIUYHBIX HCTOYHUKOB  BBIJIEIATH
uHpOpMaIMIO, KOTOpas SBISIETCS MNPOTHUBOPEUYUBONM WM MOMKET OBITH
HEJIOCTOBEPHOM;

UCIOJIb30BaTh MPH BBIMOJIHEHUH YYEOHBIX 3a/laHUil HAyYHO-TIOMYJISPHYIO
JUTEpaTypy (QU3MYECKOrOo COAEpXaHMs, CIPAaBOYHbIE MAaTE€pHAJIbI,
pecypcesl cetu MHTEpHET, BiageTh NpuéMaMu KOHCIIEKTUPOBAaHUS TEKCTA,
npeobpazoBanus HH(GOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B JAPYTYIO;
cO3/aBaTh COOCTBEHHBIE KpPAaTKHE MUCHMEHHBIE M YCTHBIE COOOILEHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMaLNU (PU3NUIECKOTO COAEpKAHMS, B TOM
yucie MyOJuYHO JeNaTh KpaTKHE COOOLIEHUS O pe3yJbTaTax IMPOEKTOB
WIM YYEOHBIX MCCIEIOBAaHUM, IPU H3TOM TIPaMOTHO HCIIOJIb30BAThH



U3YYCHHBI TOHATUWHBIN anmapaT Kypca (U3MKH, COIMpPOBOXKAAThH
BBICTYIIJICHUE NTPE3EHTALIUEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HCCIEIOBAHUM pacHpeneniTh
00s13aHHOCTH B TPYIIE B COOTBETCTBUU C IOCTaBICHHBIMHU 3a/ayami,
CICIWTHh 3a BBINOJIHCHUEM IIJIaHA JCHCTBUM, aJEKBaTHO OLICHUBATh
COOCTBEHHBIM  BKJaJA B  JEATENBHOCTh  TPYNNbl, BBICTPAaUBATH
KOMMYHHUKATUBHOE B3aUMOJECHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K koHIy 00ydeHus B 8 kiacce rnpeaMeTHbIE pe3yabTaThl HA 06a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOUIUXCSl YMEHUIN:

UCIIOJIb30BATh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJI, arPEeTraTHbIC COCTOSHUS BEIECTBA, KPUCTAJUIMUECKHUE U
amop(HBIC TeNa, HACHINIEHHBIM W HEHACHIIIEHHBIM Map, BIAXHOCTH
BO3/lyXa, TEeMIeparypa, BHYTPEHHsISI SHEPIUsi, TEIUIOBOM JIBUTaTeb,
AIIEMEHTAPHBIN AJIEKTPUUECKHUU 3apsijl, FIEKTPUUECKOE o€, MPOBOJIHUKI
U IUDJICKTPUKH, TIOCTOSTHHBIN 3JIEKTPUIECKUN TOK, MATHUTHOE TIOJIC;
pasznuyaTh SBJICHHS (TEIJIOBOE pACIIMpPEHUE U CHKATHeE, TEeIulonepeaaya,
TEIJIOBOE€ PaBHOBECHE, CMAYMBAHUE, KAWJUISPHBIE SIBJICHUS, HCTIApCHUE,
KOHJIEHCAIMsl, IUIABJIEHWEe, KpHUCTaJUIM3auus (OTBEpJEBaHUE), KHUIICHUE,
TerJIonepeaaya (TEeTIONpPOBOHOCTb, KOHBEKIHS, U3ITy4YECHHE),
AIIEKTPU3AIUS TEJ, B3aUMOJICHCTBHUE 3apSAI0B, NEHCTBUS AJIEKTPUUIECCKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICCTBHE MArHUTOB, JECHUCTBUE
MarHUTHOTO TTOJIS Ha MTPOBOJHUK C TOKOM, AJICKTPOMArHUTHAS WHIYKITHS)
0 ONHCAHUI0 HUX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3HUECKOE SBIICHHUE;

pacmo3HaBaTh TPOSBJICHHE W3YYEHHBIX (U3MUECKUX SBICHUNA B
OKpY’)KaloIlleM MHpE, B TOM 4YHCIe (u3ndeckue SBICHHUS B TPHUPOJE:
MOBEPXHOCTHOE HATSHKEHUE W KamWUBIpHbIE SBIEHUS B MPHUPOJE,
KpUCTaUIbl B TMpupojae, usinydeHue CoiHla, 3amep3aHue BOJIOEMOB,
MopcKkue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEsl, CHETa, JIEKTPHUUECKHE
SBJICHUSI B aTMocdepe, IJIEKTPUUECTBO JKMBBIX OPTraHW3MOB, MarHUTHOE
nosie 3emMiH, Jpeiid TOJIFOCOB, POJIb MAaTHUTHOTO TOJISA JUIsl JKU3HU Ha
3emuiie, MOJSIPHOE CUSIHUE, MPU 3TOM NEPEBOJIUTH MPAKTUUYECKYIO 3a7a4y B
y4eOHYI0, BBIJIEIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (U3UYECKHUX
SIBIICHUI;

OTIMCHIBATh U3YYCHHBIC CBOMCTBA TEN M (DM3UUECKHUE SBICHUS, UCTIONIB3YS
bu3nueckue BeTUYUHBI (TeMIlepaTypa, BHYTPEHHsSI SHEPTUs, KOJIUYECTBO
TEIJIOThI, yJieJbHAs TEIJIOEMKOCTh BEIECTBA, VyJEJbHAas TeruioTa
IUIaBJICHUS, yJeNbHasg TeIioTa NapooOpa3oBaHUs, yHAeNbHAs TEIioTa
CropaHus TOIUIMBA, KOI(PPHUIIMEHT TOJIE3HOTO JIEUCTBUS TEIJIOBOM



MAaIlTMHBI, OTHOCUTENIbHAS BJIAKHOCTh BO3/yXa, AJICKTPUUECCKUU 3aps,
Cuja TOKa, DJIEKTPUYECKOE HANPSIKEHHWE, COMPOTHBJICHUE MPOBOIHHKA,
yAETbHOE  CONpPOTHBICHHWE  BellecTBa, paboTta W MOIIHOCTh
ANIEKTPUYECKOTO  TOKAa), MpPH  OMNHCAHUM MPaBUIBHO  TPAKTOBATh
(bu3MYeCKUil CMBICH MCIOJIb3YeMbIX BEJIWYUH, 0003HAUEHUS U €IUHUIIBI
bU3NYEeCKUX BEJIMYMH, HAXOAWTHh (OPMYJIIBI, CBS3BIBAIOIINE JTAHHYIO
GU3NYECKYI0 BEIMYMHY C JAPYTHMH BEIWYWHAMH, CTPOUTH Tpaduku
U3YUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BETUYMNH;

XapaKTepu3oBaTh CBOWCTBA TeJd, (U3UYECKUE SBICHUS M IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE TOJIOXKEHHUSI MOJIEKYISPHO-KUHETUYECKOW TEOpUU
CTPOCHHUS BEIIECTBA, MPUHIIMI CYIEPIO3UIIMN TOJeH (Ha Ka4YeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUS 3apsja, 3akoH Oma JIJisl ydyacTKa 1€, 3aKOH
Jxoyns—JleHnia, 3aKOH COXpAaHEHWs DJSHEPrud, IIPpU ITOM J1aBaTh
CJIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3alHChIBaTh €r0 MaTEMaTUYECKOe
BBIPAKEHHE,

OOBACHITh (M3UYECKUE TPOIECCHl W CBOWCTBA TEJ, B TOM YHUCJIE W B
KOHTEKCTE CHUTyalluid MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISBIISATH
NPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHE U3 1—2 JOTHYECKUX
miaroB ¢ omnopoi Ha 1-2 W3y4YEHHBIX CBOWCTBA (DU3UYECKUX SIBJICHUMH,
(bU3NMYEeCKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemarh pacuéTHble 3amadyu B 2—-3 JEHCTBUSA, WCHIONB3YysS 3aKOHBI U
dbopMybl, CBsA3BIBatONIME (PU3WYECKUE BEIUYMHBI: HAa OCHOBE aHalM3a
yCJIOBHS 3a/lauyd 3alUChIBaTh KPAaTKOE YCJIOBHE, BBISBISATH HEIOCTATOK
JAHHBIX I pelleHHs] 3aJadyd, BBIOMpPATh 3aKOHBI U (OPMYJIbI,
HEOoOXoauMbIe JUIsi €€ pelieHUs, NPOBOJAUTH PACUEThl M CPABHHUBATH
MOJIyYeHHOE 3HaUYCHHE (PU3NYECKON BETUYHHBI C U3BECTHBIMU JTAHHBIMU;
pacno3HaBaTh NPOOJIEMBbI, KOTOPbIE MOXHO pEIIUTh MPU MOMOIIU
(bU3MYECKUX METOJOB, HCIOJb3ysl OMUCAHUE HCCIEIOBAHUSA, BBIACIATDH
MPOBEPSIEMOE TPEANOJIOKEHUE, OIICHUBATh TPABWIBHOCTh TOPSIKA
IIPOBEICHMSI KCCIICIOBAHUS, JCJIaTh BHIBO/IBI,

MPOBOJUTH OMBITHI MO HAOMIONCHWIO (U3WYECKUX SBJICHUA WITU
(bu3MYecKUX CBOMCTB Tel (KanWUIIPHBIE SIBICHUS, 3aBUCUMOCTb J1aBJICHHUSI
BO3/lyXa OT €ro o0bEMa, TeMIEpaTypbl, CKOPOCTU IMPOIecca OCThIBAaHUS U
HarpeBaHusi MPU M3IYUYCHHH OT IBETa H3Iy4arolieil (MOTIonaroiiei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHHS BOJBI OT TEMIIEPATyphbl KUJIKOCTU U
wionanad e€ TIOBEPXHOCTH, OJCKTpH3alMs Tel W B3aUMOJCHCTBHE
JIEKTPUYECKUX  3aps/IOB, B3aUMOJICMCTBUE TOCTOSHHBIX MarHUTOB,
BU3yaJIM3allisi MArHUTHBIX TIOJIEW TMOCTOSIHHBIX MAarHUTOB, JI€UCTBUS
MarHUTHOTO TOJISi HAa TPOBOJHUK C TOKOM, CBOMCTBA AJICKTPOMATHWUTA,



CBOICTBA JJIEKTPOJBUTATENsI MOCTOSHHOTO TOKa): (OpMYyIHUpOBATH
poBepsieMbIe MPEANOIOKEHHS, COOUPATh YCTAHOBKY M3 MPEII0KEHHOTO
000pyI0BaHus, ONUCHIBAThH XO/1 OTBITA U (POPMYTUPOBATH BHIBOIBL;
BBITIOJHATh  NOPSIMbIE  WM3MEPEHUSA  TEMIIEPATypbl,  OTHOCUTEIBbHOU
BJIQJKHOCTH BO3JyXa, CHJIbI TOKA, HAINpPSHKEHHS C UCIOJIb30BAHUEM
aHAJIOTOBBIX NPUOOPOB M JATUYUKOB (PU3MUECKHX BEIMYMH, CPABHUBATH
pe3ynbTaThl U3MEPEHUMN C YIETOM 33JJaHHON aOCOTIOTHOM MOTPEIIHOCTH;
MPOBOJUTH UCCIEOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEJIMUYUHBI OT
JIpPYroi C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
CONIPOTHUBJIEHUS TPOBOJHUKA OT €ro JJIMHBI, IUIOIAJHA TOIEPEYHOrO
CEYEHHUs U YAEIbHOTO COIPOTUBIICHMS BEIIECTBA MPOBOIHUKA, CHIIBI TOKA,
UAYIIETO 4Yepe3 IPOBOAHUK, OT HANPsSIKEHUS Ha IPOBOJHHUKE,
UCCIIEOBAHUE IIOCHEAOBATEIBHOTO M  MAPAJUIEIBHOTO COEAUHEHUN
IPOBOJHUKOB): IJIJAHUPOBATh MCCIIEOBAaHUE, COOUpaTh YCTAaHOBKY U
BBIMIOJIHATh WM3MEPEHUs, CJlenysl MPeaoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJYYEHHOW 3aBUCMMOCTH B BHJAE TaOJUI U TpadHKOB,
JIeJaTh BBIBOJIBI IO pE3yJIbTaTaM MCCICAO0BAHMUS;

IPOBOJUTh KOCBEHHbIE HW3MEpPEHUs] (PU3NYECKHX BEIWYUH (yIeibHas
TEMJIOEMKOCTh  BEIIECTBAa, COMPOTUBIEHUE TMPOBOJAHHMKA, pabdoTa U
MOIIIHOCTh 3JIEKTPUYECKOr0 TOKa): IJIAaHHUPOBaTh H3MEPEHHS, COOMpPATH
DKCIEPUMEHTAJIBHYIO YCTaHOBKY, CJIEAys NPEMJIOKEHHON MHCTPYKLHH, U
BBIYHUCJIISITh 3HAYEHUE BEJINYNHBIL;

coOJro/1aTh NMpaBuiia TEXHUKHA 0€30MaCHOCTH MPHU padboTe ¢ 1ab0paTOPHBIM
000py0OBaHUEM;

XapaKTepu30BaTh MPUHIUIBI JACWCTBUA U3YYEHHBIX NpUOOPOB W
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HAa HX ONUcaHud (B TOM 4YHUCIE:
CHUCTEMa OTOIUICHHS JIOMOB, TMTPOMETp, MapoBas TypOWHA, aMmIepMeTp,
BOJIBTMETP, CUETUHMK DJIEKTPUUYECKOW HHEPTUM, 3JIEKTPOOCBETUTEIIbHBIC
npuOOpkl, HarpeBaTeIbHbIE AIEKTPONPUOOPHI (IPUMEPHI), IECKTPHUUECKUE
PETOXPAHUTEIH, HIEKTPOMATHUT, JJIEKTPOABUTATENb IOCTOSHHOTO TOKA),
UCIOJNIB3YSl 3HAHMUS O CBOWCTBax (DM3MUECKUX SIBIICHUN U HEOOXOIUMBIE
bu3nUecKue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOMCTBA M HW3MEPUTEIbHBIC
npuOopbl MO CXeMaM M CXEMAaTUYHBIM pUCYHKaM (KMJIKOCTHBIN
TEPMOMETpP, TEPMOC, INCUXPOMETP, TMI'POMETP, ABUIATENIb BHYTPEHHETO
CropaHusi, 3JEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbl 3JEKTPUUYECKUX
LEINEN C MOCIEA0BATEIbHBIM U MAPAJUIENbHBIM COEUHEHUEM 3JIEMEHTOB,
pasnuyasi ycJIOBHbIE 0003HAYEHUS JIEMEHTOB AJIEKTPUUYECKUX LIeTIeH;



NPUBOAUTh  NpUMEPHl  (HAXOAWUTH HWHPOpPMAIMIO O  TpUMepax)
NPaKTUYECKOTO WCMOIb30BaHUS (U3NYECKUX 3HAHUA B ITOBCEIHEBHOM
XKU3HU U1 oOecrieueHus: 6€30MacHOCTH MPU OOpaIllEeHUH C MpudopamMu u
TEXHHUYECKUMHU YCTPOMCTBAMH, COXPAHECHHS 3I0POBbS U COOIIOICHUSI
HOPM DKOJIOTUYECKOTO MOBECHHSI B OKPY KaIOIIeH cpee;

OCYIIECTBJIATh TOUCK HWHPOpManuu (U3NYECKOTO COJCpPKAHUS B
WuTepHeTe, Ha OCHOBE WMEIONIMXCS 3HAHUH W MyTEM CpaBHEHUS
JIOTIOTHUTEIBHBIX ~ MCTOYHUKOB  BBIICIATH  WMH(GOPMAIMIO, KOTOpas
SIBIISIETCS] IPOTUBOPEYUBON MIIM MOXKET OBITh HEIOCTOBEPHOIA;
UCTIOJIb30BaTh MPH BBHIMOJTHEHUN YYEOHBIX 3a/laHUi HAyYHO-TIOMYJISPHYIO
auTeparypy  (QHU3MYECKOrO0  COAEpIKaHWs, CIPABOYHBIE MaTEpUAbI,
pecypchl cetu VIHTEpHET, BIaAeTh MpuéMaMi KOHCIIEKTUPOBAHHS TEKCTa,
npeoOpazoBaHus HHGOPMAIIUU U3 OJTHON 3HAKOBOM CUCTEMBI B JPYTYIO;
co31aBaTh COOCTBEHHBIE NMHCHMEHHBIE M KpaTKHE YCTHBIE COOOIIEHMUS,
0000mmasi wHOpMAIMI0O W3 HECKOJbKUX MCTOYHUKOB (HHU3UUECKOTO
COJCpXaHHUiA, B TOM 4HCIe MyOIMYHO TPEACTABISATh PE3YIbTATHI
NPOCKTHON HIIM MCCIIEAOBATEIBCKON NESATEIbHOCTH, TIPU 3TOM T'PAMOTHO
WCIIOJB30BaTh M3YYCHHBINM TIMOHATHUHHBIN ammapar Kypca (U3HKH,
COTIPOBOXKIATH BBICTYIIJICHHUE MPE3CHTAIUCH;

IpY BBHIMOJIHEHUH YYEOHBIX MPOEKTOB W WCCIEAOBAHHNA (DU3HUYECKHIX
IPOIIECCOB paclpeneisiTb OOS3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMU 33J]Ja4aMHM, CJICIUTh 32 BBIMOJTHCHUEM IUTaHA JCHCTBUHA U
KOPpPEKTUPOBAaTh €ro, aJeKBAaTHO OIICHMBATh COOCTBEHHBIN BKJIad B
JIESITEIIbHOCTH TPYIIIBI, BRICTPaNBaTh KOMMYHHKATHBHOE B3aUMO/ICHCTBHE,
IPOSIBJISISI TOTOBHOCTH pa3pemarb KOHPIUKTHI.

K xonIty 00ydeHus B 9 kjacce mpeaMeTHbIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOLIUXCSl YMEHHUIN:

UCIIOJIb30BaTh IOHATHS: CHCTEMa OTcuéra, MaTepualbHas TOUKa,
TPACKTOPHS, OTHOCUTEILHOCTh MEXaHUYECKOTO IBHKEHHUS, Aedopmarius
(ympyras, MjacTU4ecKas), TPEHHE, LEHTPOCTPEMHUTEIBHOE YCKOPEHHE,
HEBECOMOCTh M MEperpy3ku, LHEHTP TSKECTH, aOCOIIOTHO TBEPAOE TEIO,
LEHTP TSKECTH TBEPAOIO TEJla, pABHOBECUE, MEXAHUYECKUE KOJICOAHUS U
BOJIHBI, 3BYK, MH(pPa3ByK M yJIbTPa3ByK, 3JIEKTPOMAarHUTHbIE BOJIHBI,
IIKaJa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaTbHO30PKOCTh,
CHEKTPbl UCITyCKAaHUS U TOTJIOIIEHUs, aib(a, OeTa- U raMMa-u3IydeHuUs,
U30TOIIbI, SIIEPHAS] DHEPTETHKA;

pa3nuyath SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE NPSAMOJIMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE MHPSMOJIMHEWHOE [IBHKEHUE, CBOOOJHOE
NaJIEHUE TeJl, PABHOMEPHOE JIBHXKEHHE M0 OKPY>KHOCTHU, B3aUMOJICHCTBUE



TEJ, PEaKTUBHOE ABM)XEHME, KOJeOaTeabHOe NBIKEHHE (3aTyxalouiue M
BBIHYX/ICHHbIE KOJI€OaHMsI), PE30HAHC, BOJHOBOE IBHKEHHE, OTPAKCHHE
3BYKa, NPSIMOJIMHEMHOE paclpOCTPAHEHUE, OTPAKEHHE U IMPEIOMIICHUE
CBETa, M0JHOE BHYTPEHHEE OTPAXKEHHUE CBETA, PA3JIOKEHHE OEI0ro CBETa B
CIEKTp M CIOKEHHE CIEKTPaJbHBIX I[BETOB, JHUCIEPCUSA CBETA,
€CTECTBEHHAsl PaJMOAaKTUBHOCTb, BO3HUKHOBEHHME JIMHEHYATOrO CIIEKTpa
U3ITy4YEHHs]) [0 OMMCAHUIO UX XapaKTEPHBIX CBOKWCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIMX JAHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaThb IPOSBICHUE HU3YYEHHBIX (PU3UYECKUX SIBICHUH B
OKpyXaroleM Mupe (B TOM uucie (U3NYECKUE SIBICHUS B IPUPOAE:
NPWINBBI U OTJIUBBI, ABUKEHUE IUTaHET COJIHEYHOUN CUCTEMBI, PEAKTUBHOE
JBUKEHUE JKUBBIX OpPraHU3MOB, BOCIHPUATHE 3BYKOB >KMBOTHBIMH,
36MJICTPSICEHHE, CEHCMUYECKHE BOJHBI, IyHAaMH, 3XO, LBETa Tell,
ONTUYECKUE SIBJIECHUSI B NMPUPOAE, OMOJOTMYECKOE AEMCTBHE BHUIUMOTO,
yJIbTPapUOIECTOBOTO M PEHTITCHOBCKOTO H3JIY4YEHHH, €CTeCTBEHHBIH
pasvoaKTUBHBIN (POH, KOCMHYECKHE Jy4YHd, PaJHOaKTHUBHOE H3Iy4YeHHUE
OPUPOAHBIX MHUHEPAJIOB, JEWCTBHE PAJMOAKTHUBHBIX M3JIYyYEHHHA Ha
OpraHu3M 4YeJOBEKa), MPU 3TOM MEPEBOJUTH MPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIJCISTh CYIIECTBEHHbIE CBOMCTBa (IPU3HAKH) (PUINYECKUX
SIBIICHU;

OMHCHIBATh U3yUYEHHBIE CBOMCTBA Tell U (U3NUYECKUE SBICHUS, UCIIONb3YS
(¢u3znueckue BEIWYMHBI (CpEeOHSAsI M MIHOBEHHas CKOPOCTh Tena IIpHU
HEPaBHOMEPHOM JIBM)KCHUHM, YCKOPEHME, IIEPEMEIICHHUE, IIyTh, YTIJIOBas
CKOPOCTb, CHWJIa TPEHHUs, CHJIA YIPYTOCTH, CWJIA TSHKECTH, YCKOPEHUE
CBOOOJHOTO TMaJeHHUs, BEC Teja, HUMIIYJbC TeJa, HMIIYJIbC CHIIbI,
MeXaHu4yeckas paboTa M MOIIHOCTb, NOTEHLHUATbHAas SHEPrusl Tena,
NOJHITOrO0 HaJl TMOBEPXHOCTHIO 3€MIJIM, MOTEHIMAIbHASI SHEPTUs CHKATOU
IIPY’KUHBI, KHUHETHYECKas DHEPIus, IIOJIHAs MeEXaHU4ecKas DSHeprus,
NEPUOJ U YacTOTa KojeOaHuH, IMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MTOKA3aTENb NPEJIOMIIEHUS CPEABI), TP OMUCAHUU
IPAaBWJIBHO TPAaKTOBAaTh (DPU3MUECKUN CMBICT HCIOJb3YEMbIX BEJIUYUH,
0003HaueHUS W €AMHMIIBI (PU3UUYECKUX BEJIWYWH, HAXOAUTH (POPMYIIbI,
CBA3BIBAIOIME JAHHYIO (PM3HYECKYIO BEJIMYMHY C JPYTMMH BEIUYMHAMM,
CTPOUTH IPaPUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH;
XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBICHUS U TPOIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHHUs JHEPTHUH, 3aKOH BCEMHUPHOTO TATOTCHUS,
IPUHLUI CYNEPNO3UIMM CWI, NPUHLUII OTHOCHUTEIBbHOCTH ['amuies,
3aKOHbl HBIOTOHA, 3aKOH COXpPaHEHHsI UMITYJIbCA, 3aKOHBI OTPAKECHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHMS 3apsIIOBOIO U MacCOBOTO YHCEN



IpU SACPHBIX PEAKIHSIX, MPU 3TOM JAaBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3aIIUCBIBATh €r0 MaTEMAaTHYECKOE BBIPAXKECHUE;

OOBSACHATH (PU3MYECKHE TMPOLECChl U CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CHUTYyaIlil MPaKTUKOOPHUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
PUYUHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JTIOTUYECKUX
IIaroB C OMOpod Ha 2—3 U3YyYEHHBIX CBOWCTBA (DU3MUECKUX SIBICHUI,
bu3nyECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pematb pacu€THbple 3a7aud (OmUparoIuecs Ha cucreMy w3 2-3
yYpaBHEHHUI ), HUCTIONB3YsI 3aKOHBI U ()OPMYJIbI, CBSI3bIBAIOIINE (PH3UIECKIE
BEJIMUMHBI: HA OCHOBE aHalIM3a YCJIOBUS 3aJaud 3alUChIBaTh KPAaTKOE
YCIIOBUE, BBISBISATH HEIOCTAIOIINE WIM M30BITOYHBIE JTaHHBIC, BHIOUPAThH
3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE JIJISl PEUICHHUs], TPOBOAUTH PACUEThI U
OLICHWBAaTh PEAIUCTUYHOCTh TOJYYEHHOTO 3HAYCHHUS (PUINICCKOU
BEJIMYMHBI,

pacrmo3HaBaTh MPOOJEMBbl, KOTOpPbIE MOXKHO PELIUTh MPU MOMOIUIH
($u3NYECKUX METO/IOB, HCIOJb3Yysl OMUCAHHE HCCIEIOBAaHUS, BBIIACIATDH
IpOBEPSIEMOE TPEINOJOKEHNE, OICHUBATh MPABWIBHOCTh MOPSIKA
NPOBEJCHUS  HMCCICAOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETHPOBATH
PE3yNIbTaThl HAOIIOICHUH U OTBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHHIO (PU3MYECKUX SBICHUNA WU
¢usznyecKkux CBOWCTB Ten (M3y4deHHE BTOpOro 3akoHa HproTOHa, 3akoHa
COXPAaHEHUS DSHEPTUH, 3aBUCUMOCTh MEpHOAa KOJeOAHWW MPYKUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPY>XKUHBI U HE3aBUCUMOCTH OT
aMIUTATYIBI MAJIBIX KOJICOaHWH, MPSMOIMHEHHOE paclIpOCTPAHEHHUE CBETA,
pas3ioxeHue Oelloro CBeTa B CIIEKTP, U3YUYEHHE CBOMCTB M300pa’KEHUS B
IJIOCKOM 3€pKajie U CBOWCTB HM300pa)KeHUs MpeaMera B coOuparomei
JuH3e, HAOMIOJeHNE CIUIONIHBIX M JIMHEHYAThIX CIEKTPOB HM3ITYUYCHUS):
CaMOCTOSITEJIbHO  coOMpaTh yCTAaHOBKY U3 H30BITOYHOTO Habopa
o00Opy/sOBaHUsA, OINUCHIBATH XOJ  ONBITa M  €ro  pe3yjbTarhl,
(dbopMyIHpPOBATH BHIBOIHI,

IPOBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEpPEHUH, omnpeaensis
CpemHee 3Ha4YeHHE W3MEpsieMOd BeTUYHMHBI ((POKYCHOE pacCTOSIHHE
cobuparomeld JIMH3bI), OOOCHOBBIBATH BBIOOp crHoco0a U3MEpEeHUs
(M3MepUTENHHOTO MPUOOpPA);

OPOBOAUTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (U3MUECKUX BEIUYHUH C
UCTIONIb30BaHUEM TPSAMBIX HM3MEPEHUH (3aBUCHMOCTh MYyTH OT BPEMEHH
IpU PaBHOYCKOPEHHOM JIBIDKEHUW 0€3 HayalbHON CKOPOCTH, TEpUojaa
KOJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT JIJIMHBI HUTH, 3aBUCHMOCTH
yrja OTpakeHUsl CBETa OT yrIjla MaJeHUs U yria MpeJoMJICHHs OT yria



NaJieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (PUKCHUpOBaTh pe3yNbTaThl MOJYyYEHHOM 3aBHCHUMOCTH
bu3NYeCKuX BETWYMH B BUJEC TaONHII U TPadUKOB, IEJaTh BBIBOIBI IO
pe3yJpTaTaM HCCIeI0BaHUS;

IPOBOJIUTH KOCBEHHbIE M3MEpEHHs] (U3NYECKUX BENIWYHH (CpeaHsas
CKOPOCTh M YCKOpEHHE Tejla IMpH PpPaBHOYCKOPEHHOM JIBHXKEHUH,
YCKOpEHHE CBOOOJHOrO MajeHus, KECTKOCTh MPYKUHBI, KOIPPUIIUECHT
TPEHUSl CKOJBKEHHUS, MEXaHW4yeckas paboTa M MOIIHOCTh, 4YacTOTa H
nepuosl KojeOaHW MaTeMaTH4ecKoro U IPYXHUHHOTO MAasTHUKOB,
ONTHYECKas cujia coOuparomer JHWH3bI, PaguoaKTUBHBIA  (POH):
IUTAHUPOBAaTh HM3MEPEHHUs, COOMpaTh SKCHEPHUMEHTAIbHYIO YCTaHOBKY H
BBITMOJHATh U3MEPEHUS, CIEqysl MPEII0KEHHON MHCTPYKIMH, BBIYUCIATD
3HAYEHUE BEIMYMHBI U AaHATTU3UPOBATH MOYYCHHBIE PE3YIbTaThl C YUETOM
3aJIaHHOW MOTPEITHOCTH U3MEPEHUN;

co0roAaTh nMpaBuja TEXHUKUA 0€30MacHOCTH IpU padboTe ¢ 1ab0paTOPHBIM
obopymoBaHUEM;

pa3nuyaTh OCHOBHBIE TPU3HAKK M3YYEHHBIX (QPU3UYECKUX MOJIEIeH:
MaTepuaibHas TOYKa, aOCONIOTHO TBEPJOE TEJIO0, TOYEUHBIH HCTOUYHUK
CBETa, JIyd, TOHKas JIMH3a, IUIaHETapHash MOJEeNb aToMa, HYKJIOHHAA
MOJIeJIb ATOMHOTO SIJIpa;

XapaKTepu30BaTh MPUHIUIBl JCWCTBUA U3YYEHHBIX NpUOOPOB W
TEXHUYECKUX YCTPOHCTB C ONOpOM Ha WX OMUCaHud (B TOM YHUCIE:
CHHMJIOMETpP, NaTYUKU TIOJIOKEHUS, PACCTOSHUS W YCKOPEHMS, pakeTa,
IXOJIOT, OYKH, TIEPUCKOI, (QOToanmapar, ONTUYECKHE CBETOBOJIBI,
CHEKTPOCKOI, JO03UMETp, Kamepa Bumbcona), ucnoib3ys 3HaHHS O
CBOMCTBaX (U3MYECKUX SABJICHUM U  HeoOXonumble (HU3HUECKHE
3aKOHOMEPHOCTH;

UCTOJIb30BAaTh CXEMBl U CXEMaTHUYHbIE PUCYHKH M3YUYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB U TEXHOJOTHMUECKHUX IPOIECCOB
OpU pPELICHUH Y4eOHO-MPAKTHYECKUX 3a/1ad, ONTHUYECKHE CXEMBbI IS
MOCTPOEHUS N300paXKEHHH B IMJIOCKOM 3€pKajie U cOOMparoiei TuH3e;
NPUBOAUTH  NpHUMEpHl  (HAXOAUTh  HWHPOpPMAIMIO O  MpUMepax)
NPAaKTUYECKOTO HCMOJb30BaHUS (U3NYECKUX 3HAHUM B IOBCEIHEBHOM
XKU3HU U1 oOecrieueHus: 0€30MacHOCTH MPU OOpAaIlEHUH C MpudopamMu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3/I0pOBbS U COOJIOACHUS
HOPM 9KOJIOTUYECKOT0 TIOBEJICHUS B OKPY’KaIOIIeH cpeie;

OCYILECTBJIATh TOUCK UHpoOpManuu (U3NYECKOTO COJCpKAaHUA B
HNuTepHere, caMOCTOATENHHO (GOPMYIIHPYsI MOMCKOBBIHM 3arpoc, HaXOIUTh



NyTH OMpEeNIeHUs] JOCTOBEPHOCTH MOIYYEHHON HHPOpPMAIMK Ha OCHOBE
UMEIOIINXCS 3HAHUM U TONIOJHUTEIbHBIX HCTOYHHUKOB;

UCIOJIb30BaTh MPH BBIMOJIHEHUH YYEOHBIX 3a/laHUi HAyYHO-TIOMYJISIPHYIO
JUTEpaTypy (QU3MYECKOrOo COAEpXaHMs, CIPAaBOYHbIE MAaTE€pHAJIbI,
pecypcebl cetu MIHTEpHET, BiIafeTh NpUEMaMUA KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBaHus HH(GOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B JAPYTYIO;
CO3/1aBaTh COOCTBEHHbIE MUCHMEHHBIE W YCTHBIE COOOILEHUS HAa OCHOBE
UHPOpMAIlMM U3 HECKOJBKUX HCTOYHUKOB (DU3MUECKOIO COAEpIKAHMS,
nyOJIMYHO NPEACTAaBIATh PE3yIbTaThl HIPOEKTHOM WM UCCIIEN0BATENBCKON
NEATEIbHOCTH, TPU 3TOM T'PAMOTHO  HCIOJIb30BaTh  HM3yYEHHBIN
NOHATUMHBIN ammapar Hu3y4yaeMoro pasjena (U3HKH U COIMpPOBOXKAAThH
BBICTYIUICHHE TMpe3eHTalel ¢ y4€ToM O0coOEHHOCTEeH ayauTOpuu
CBEpPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KounyecTBo 4acos JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Koutpoabsnbie IIpakTuyeckue
n/n NporpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
Pazgen 1. ®usnka u e€ posib B MO3HAHUHU OKPYKAKOLIEr0 MUpa
bubmunoreka LIOK
1.1 ®dusnka - HayKa o ozae 2
HI3HKa - Hayka o IpHpol https://m.edsoo.ru/7f416194
1.2 DOU3NIECKUE BETUYNHBI 2 1 bubmorexa [IOK
https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAaYYHBINM METO ITO3HAHUS 2 1 bubmorexa [IOK
) Y A https://m.edsoo.ru/7f416194
Nroro no pazgeny 6

Paznen 2. [lepBoHayaibHbIe CBeeHHS 0 CTPOCHUH BellleCTBA

2.1 CrpocHue BelecTBa 1 bubmorera [IOK
) P m https://m.edsoo.ru/7f416194
29 JIBr>KeHUE 1 B3aUMOJIEVICTBHE YAaCTHI] 5 1 bu6nuoreka [IOK
' BEILIECTBA https://m.edsoo.ru/7f416194
but6mmoreka [IOK
2.3 ArperaTHbie COCTO elrecTBa 2
TPEratib! ORI BEMECTR https://m.edsoo.ru/7f416194
Nroro no pazgeny 5
Paznen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl
but6mmoreka [IOK
3.1 M 3 1
CXAHITICCROC JBIDKCHHC https://m.edsoo.ru/7f416194
3.2 WNuepius, macca, IOTHOCTh 4 1 but6mmoreka [IOK



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

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

Bbubmunoreka LIOK

3.3 Cuna. B 14 2
HIa. BHIBT L https://m.edsoo.ru/7f416194
Nroro no pazgeny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, :KUAKOCTEH U Ta30B
41 JaBnenue. llepenaua naBiaeHus: TBEPAbIMU 3 bubmmoreka [JOK
’ TeJlaMHM, )KUJKOCTSIMHU U ra3aMu https://m.edsoo.ru/7f416194
bubmunoreka LIOK
4.2 Jlanenue xKuaKoctn > https://m.edsoo.ru/7f416194
Bbubmunoreka LIOK
4.3 ATmocepHoe napneHue 6 https://m.edsoo.ru/7f416194
44 JleficTBHE XKUIKOCTU U T'a3a Ha OTPYKEHHOE 7 ) bubmmoreka [JOK
’ B HHUX TEJO https://m.edsoo.ru/7f416194
Hroro no pasgeny 21
Paznen 5. PaboTa u MOIIHOCTB. JHepPrus
Bbubmunoreka LIOK
.1 P 1
> a00Ta M MOIIHOCTE 3 https://m.edsoo.ru/7f416194
bubmunoreka LIOK
32 Hpocteie mexanu3MEL > ! https://m.edsoo.ru/7f416194
5.3 Mexanudeckasi SHEPTust 4 1 bubmmorexa LIOK
https://m.edsoo.ru/7f416194
Nroro no pazgeny 12
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 11



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

8 KUIACC

KouunyecTBo 4acoB JJIeKTPOHHbBbIE
HanmeHoBaHMe pa3/ie/ioB U TeM undposbie
Ne /i P Konrtpoabusie IIpakTHueckue (idpp )
NMPorpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoTshI
pecypchbl
Pa3pen 1. TenioBblie iBJIEHUS
1.1 CTpoeHue U CBOMCTBA BEIIECTBA 7 bubmorexa [IOK
' P - https://m.edsoo.ru/7f4181ce
bubmunoreka LIOK
1.2 T 21 1 5
CTUIOBBIC HPOLECCH https://m.edsoo.ru/7f4181ce
Nroro no pazgeny 28
Pa3nes 2. DiiekTpuYecKHe M MATHUTHBIC SIBJICHHSA
)1 DIIeKTpUYECKUE 3apsiabl. 3apsyKEHHbIE TEJa 7 | 1 bubnmoreka [JOK
’ 1 WX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
. . bubmoreka [IOK
2.2 IToCTOAHHBIN JIEKTPUUYECKUIN TOK 20 1 6 hitps://m.cdsoo.ru/ 74181 ce
2.3 MarHuTHbIE SIBIICHUS 6 1 2 bubmorexa [IOK
https://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
2.4 6) 4
FICKTPOMATHHTHA HHAYKIHA https://m.edsoo.ru/7f4181ce
Nroro no pazgeny 37
HazBanue MmoayJist
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 14



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KUIIACC

KouunyecTBo 4acoB JJIeKTPOHHbBbIE
HanmeHoBaHMe pa3/ie/ioB U TeM undposbie
Ne /i P Konrtpoabusie IIpakTHueckue (idpp )
NMPorpamMmbl Bcero o0pa3zoBaTejibHbIE
padoThI padoTshI
pecypchbl
Pa3zgen 1. Mexanndeckue siBJIeHUSA
L1 MexaHn4ecKoe JBHKEHUE U CIIOCOOBI €T0 10 1 1 bubmunoreka LIOK
' ONKMCaHUs https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B i 20 1 2
SAMMOACHCTBIE Te https://m.edsoo.ru/7f41a4a6
bubmunoreka LIOK
1.3 3aKOHBI COXpaHE 10 1 3
Hbl COXpaHCHIT https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 40
Pa3gen 2. Mexann4deckue KoJ1e0aHUA U BOJHBI
bubmunoreka LIOK
2.1 Mexannyeckue koseda 7 3
RATMHACCIHC ROAChAIA https://m.edsoo.ru/7f41a4a6
b K
2.2 MexaHn4eckue BOJTHBI. 3BYK 8 1 3 nommorexa 10
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3znen 3. DiieKTpOMArHUTHOE 10JI€ ¥ 3JIEKTPOMATHUTHBIE BOJHBI
11 DIIEKTPOMAarHuTHOE MOJE U 6 ) bubnmnoreka [JOK
’ 3IIEKTPOMATHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 6
Pa3gen 4. CBeToBBI€ AABJICHUS
4.1 3aKOHBI paCpOCTPAHEHHUS CBETA 6 2 bubmmoreka [JOK



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

https://m.edsoo.ru/7f41a4a6

bubmunoreka LIOK
4.2 JIuH3bI U onTHYECKUE TPUOOPHI 6 3 hitps://m.cdsoo.ru/7f4 1ada6
43 Paznoxenue 6enoro cBeta B CIIEKTP 3 2 bubmorexa OK
https://m.edsoo.ru/7f41a4a6
Nroro no pazgeny 15
Pa3nen 5. KBanTOBBIE SIBJIEHUS
but6mmoreka [IOK
1 " 4 1
5 CITyCKaHUE U TMOTJIONICHHE CBETa aTOMOM hitps://m.cdsoo.r/7f4 1adat
but6mmoreka [IOK
2 1
> Crpocine aTomHOro A1pa 6 https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
. s 1
>3 AICPHRIC peatiti / https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pasznea 6. [loBTopuTE1bH0-00001IAOIIMH MOYJIb
6.1 [ToBTOpenue u 0000IIEHUE CONEPIKAHUS 9 5 bu6nuorexa [IOK
' Kypca ¢usuku 3a 7-9 kmacc https://m.edsoo.ru/7f41a4a6
Nroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 26



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6




IHOYPOYHOE IIVTAHUPOBAHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanuyecTBo yacoB

Bcero

KonTtpoabHubie
padoTshI

IIpakTHyeckue
padoThI

Jara
U3ydeHmust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcbl

®du3uka — HayKa O MPUPOJIE.
SABnenus npupoasl. Gusnueckue
SIBJICHUS

https://resh.edu.ru/

MexaHudeckue, TCIUIOBEIC,
ANEKTPUICCKHE, MAaTHUTHBIC,
CBETOBBIE, 3BYKOBBIC SIBJICHUS

https://resh.edu.ru/

dusnueckue BEIUYUHBI U UX
U3MEpeHUe

https://resh.edu.ru/

Jlaboparopnas pabota Ne 1
«OmnpeeneHne 1eHbI AJICHUS Kb
M3MEPUTEITBHOTO PHOOpay

Kak ¢u3uka n npyrue ectecTBeHHbIE
HayKH U3y4aroT IPUPOLY.
EcrecTBeHHOHAay4YHBIN METOL
no3HaHus. Onucanue GU3NIECKUX
SIBJICHUH C IIOMOLIBIO MOZECIICH

bu6mmoreka [IOK

https://m.edsoo.ru/ff09f72a

VYpoxk-uccienoanue "[IpoBepka
TUIOTE3bI: JaTbHOCTD MOJIETA MIAPHKA,
MyIIEHHOTO TOPU30HTAIBHO, TEM
0oJbIIe, YeM OOJIbIIIe BEICOTA ITycKa"

Crtpoenue BemecTBa. ONbITHI,

bu6mmoreka [IOK



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/ff09f72a

JIOKa3bIBAIOIINE JUCKPETHOEC CTPOCHHE
BEIECTBA

https://m.edsoo.ru/ff09fe0a

«Onpenenenue MIOTHOCTH TBEPAOTO

8 JIBU>KeHuEe 4yacTUIl BENECTBA bubnnorexa LIOK
https://m.edsoo.ru/ff0a013e
9 Jlaboparopuas padota Ne 2
«OmnpeneneHue pa3MepoB MabIX TEI»
10 ArperaTHble COCTOSTHUSI BEIIECTBA https://resh.edu.ru
B3anmocBs3b MexXy cBOWCTBaMU
BEIIIECTB B Pa3HBIX arperaTHbIX
1 COCTOSIHUSIX M UX Bbubmunoreka LIOK
ATOMHOMOJIEKYJISIPHBIM CTPOEHHUEM. https://m.edsoo.ru/ff0a0378
Oco00EHHOCTH arperaTHbIX COCTOSTHUHN
BOJIBI
MexaHudueckoe NBUKEHHUE.
12 PaBHOMEpHOE 1 HEpAaBHOMEPHOE bubmorexa [IOK
P P P https://m.edsoo.ru/ff0a05¢6
JIBUKEHUE
13 Cxopoctb. EnMHUIIBI CKOPOCTH. bubmmoreka [JOK
Pacuer iyt ¥ BpeMEHU IBUKCHUSL. https://m.edsoo.ru/ff0a079¢
Kontponbras padota 1 mo remam: "
" bubnuoteka [JOK
14 ArperaTHbl€ COCTOSIHHS BEILIECTBA.
" " https://m.edsoo.ru/ff0a0ae4
MexaHn4ecKkoe ABUKEHHUE.
Mueprs. 3akoH HHEPITAU.
15 BsaI/II)MoILeﬁCTBHe TenpKaK OpUYrHa bubmmorexa LOK
p https://m.edsoo.ru/ff0a0c10
W3MEHEHUS CKOPOCTH JIBYXKCHUS TEI
16 [InmoTHOCTH BenecTBa. Pacuer mMacchl bubmuoreka [{OK
1 00beMa Tesa Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Jlaboparopnas paborta 3



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://resh.edu.ru/
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee

TCI1a»

Pemrenue 3agad mo reme "IInoTHOCTE

bu6mmoreka [IOK

18
BemiecTBa" https://m.edsoo.ru/ff0al23¢
Cuna Kak xapakTepucTHKa
19 B3auMoercTeua Ten. Cuia
yrpyroctu. 3akoH ['yka
Jlaboparopnas pabota 4 «3yuenue
20 3aBHCHUMOCTH PACTSKEHHUS
(medopmanum) Mpy>KUHBI OT
MPUIIOKEHHON CHJTBI
21 SBnenue tarorenus. Cumia TsHKECTH
CBs3b MEXKY CUJION TSIKECTH U
. but6mmoreka [IOK
22 Maccoll Tena. Bec tena. Pemenue
" " https://m.edsoo.ru/ff0al1778
3amau o teme "Cuiia TsKecTu
3 Cuta TsKeCTH Ha APYTruXx IJIaHeTax. bubmmoreka [JOK
Du3nYecKne XapaKTepUCTUKH TIAHET https://m.edsoo.ru/ff0al502
24 N3mepenne cui. lunamometp. Bec bubmmoreka [JOK
tena. HeBecoMocCTs. https://m.edsoo.ru/ff0al8cc
CrnosxeHue IByX CUJI, HAIIPaBJIEHHbIX
25 110 OJHOM MPSMOK bubmorexa OK
N P ' https://m.edsoo.ru/ff0al778
PaBHozelicTByrO1mas cui
26 Pemenne 3agay mo teme Bbubmunoreka LIOK
"PaBHoneiicTByIOIIAs CUI" https://m.edsoo.ru/ff0ala70
27 TpeHne CKONbKEHUS U TPEHUE MOKOSI. Bu6muotexa [JOK
Tpenue B npupoae U TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopnas pabdota 5 «3ydyeHue
bu6mmoreka [IOK
28 3aBUCHUMOCTH CHJIbI TPEHUS

CKOJIBXXCHUSA OT CHJIBI AaBJICHUA U

https://m.edsoo.ru/ff0alcc8



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8

XapakTepa COIPUKaCArOIINXCs
MMOBEPXHOCTEM»

Pemenue 3ama4d Ha OMpCACIICHUC

29
PaBHOICHCTBYIOIICH CHITBI
Pemrenue 3agaud mo remam: «Bec

30 tenay, «['padpudeckoe nzodpakeHue bu6nuoreka [IOK
cunm», «Cunely, «PaBHOAEHCTBYIOIIIAS https://m.edsoo.ru/ff0alde0
CHID»

KontponbHas pabota 2 mo Temam:

31 «Macca, III0THOCTEY, «Bec Temay,
«I"padrueckoe n300pakeHUE CHI»,
«CHabpD»y
Pemrenue 3agaud mo remam: «Bec

1 tenay, «['padpudeckoe n3odpaxkeHue
cunm», «Cunel», «PaBHOAEHCTBYIOIIIAS
CHIT»

3 JaBnenue. CriocoObl yMEHBIIICHUS U bubmmoreka [JOK
YBEJTWYCHUS JTABICHUS https://m.edsoo.ru/ff0a20a6
JlaBnenue raza. 3aBUCUMOCTb

N but6mmoreka [IOK
34 JIaBJICHUS Ta3a OT 00bEMa,
https://m.edsoo.ru/ff0a2376
TEeMIIEPATypPhI
[Tepenava naBneHus TBEPILIMHU
bu6mmoreka [IOK
35 TeJaMU, JXUJIKOCTSIMH U Ta3aMH. 3aKOH
https://m.edsoo.ru/ff0a25b0
ITackamns. [ITHeBMaTHYECKHE MAIIUHEIL.

16 JlaBneHne B )KMAKOCTH U rase, Bbubmunoreka LIOK
BBEI3BAHHOE JICHCTBUEM CHIIEI TSKECTH https://m.edsoo.ru/ff0a2718

37 Pemenue 3agaud mo teme «Jlapinenue B bubmoreka [IOK

JKUIKOCTH U rase. 3akoH Ilackamasy

https://m.edsoo.ru/ff0a2826



https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
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bubmunoreka LIOK

38 Coo0mmarorumecs coc
HHATOTIHect YA https://m.edsoo.ru/ff0a2970
39 I'mopaBnmdaeckunii mpecc bubmmorexa [OK
b p https://m.edsoo.ru/ff0a3136
Manowmetpsl. [TopuineBoit
40 YKUJIKOCTHBIN Hacoc. [TpoBepounas
pabora o Teme "JlaBnenue"
Atmocdepa 3emin. [Tpuyannb
CYIIIECTBOBAHUS BO3IYIITHOM
i Y bubmuoreka [{OK
41 0005104KHN 3eMiIi. 3aBUCUMOCTD
https://m.edsoo.ru/ff0a2b5a
aTMOC(EPHOTO JTaBJICHUSI OT BBICOTHI
HaJl ypOBHEM MODsI
but6mmoreka [IOK
42 Bec Bo3ayxa. ATMochepHOE TaBlIeHIE
BO3AYX TMOC(EpHOE 1aBeHH https://m.edsoo.ru/ff0a2b5a
43 N3mepenue atMochepHOro JaBieHUS. bubmmoreka [JOK
OnbiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTBH aTMOC(EPHOTO
44 aBJICHUSA OT BBICOTHI HA, OBHEM bubmorexa LIOK
A AP https://m.edsoo.ru/ff0a2fc4
MOpst
45 Bbapomerp-anepoun. AtmochepHoe bu6nuoreka [JOK
JABJICHUE HA PA3INYHBIX BBICOTaX https://m.edsoo.ru/ff0a2fc4
46 Pemrenue 3agad mo reme
"AtmochepHoe naBieHue"
JlelicTBue ®UIKOCTH U ra3a Ha
47 MOTPYKEHHOE B HUX TENO bubmorexa LIOK
py ) https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia. ApXuMeI0Ba CHiia
43 Jlaboparopuas padota 6 bu6nuoreka [IOK

«OrnpeneneHne BbITAIKUBAIOLIEH

https://m.edsoo.ru/ff0a33fc



https://m.edsoo.ru/ff0a2970
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CHUJIbI, IEVCTBYIOIIEH HA TETIO,
MOTPYKEHHOE B KUJIKOCThY

bubmunoreka LIOK
49 Hnaarne rex https://m.edsoo.ru/ff0a3a96
Jlaboparopnas pabota 7 o Teme
50 «HccnenoBanue 3aBUCHMOCTH Beca 1 bubmunoreka LIOK
TeJa B BOJE OT 00bEMA MOTPYKEHHOM https://m.edsoo.ru/ff0a3514
B JKHJIKOCTh YaCTH TEJIa»
51 BosnyxomnaBanue
Pemrenue 3agad mo remam: «IlimaBanue
5 cynoB. BozayxomniaBanuey, bu6nuoreka [JOK
«JlaBieHue TBEpABIX TEN, KUIKOCTEH https://m.edsoo.ru/ff0a3654
Y Ta30BY»
KontponbHas padota 3 o teme
53 «JlaBieHue TBEpABIX TEN, KUIKOCTEH
1 Ta30B»
Bbubmunoreka LIOK
>4 Mexanmeckas pabora https://m.edsoo.ru/ff0a3f82
bubmunoreka LIOK
33 MougocTs. EMHHIE MONHOCTH https://m.edsoo.ru/ff0a3f82
Ypoxk-uccienoanue "Pacuér
56 MOIIIHOCTH, Pa3BUBAEMOM MPHU 1
noabéMe 1o jectyuie"
57 IIpocteie MexaHu3MBI. Phryar.
PaBHOBecue cui Ha peiuare
Prrdaru B TexHuke, OBITY U IPUPOJIE. BuGmrorexa LOK
58 Jlaboparopuas paboTta 8 0.5

«HccnenoBanue ycioBHii paBHOBECHS

https://m.edsoo.ru/ff0a478e



https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
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pbIyara»

59

ITpumeHeHMe npaBuIa paBHOBECHS
pblyara K OJI0Ky. «30J10TO€ IPABUIIO»
MEXAHUKH.

but6mmoreka [IOK
https://m.edsoo.ru/ff0a4ffe

60

Pemrenue 3agad mo reMe «Y CIOBUS
paBHOBecHsl ppruaray. [IpoBepounas
pabora o Teme "[IpaBuiio
paBHOBecHs ppluara”

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a48a6

61

Koaddumnment monesnoro aecTeus
Mexanusma. Jlaboparopnas pabora 9
«3mepenue KII/ HakinoHHOM
MIJIOCKOCTH

0.5

62

Pemenue 3agau mo teme "Pabora,
mormHocTh, KITI"

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

63

Mexanuyeckas dHEprusi.
Kunernueckas ¥ noTeHIMaIbHAs
JHEPIUs

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4252

64

3aKOH COXpaHEHHSI MEXaHUYECKOH
SHEPTUU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4360

65

YPOK-3KCIIEPUMEHT 10 TEME
"DKCepuMEHTaIbHOE ONPEICTICHUE
M3MEHEHUS KUHETUYECKOU U
MOTEHIIUAJIBLHOW SHEPTUH NPU
CKaTBIBAaHUH TE€Ja IO HAKJIOHHOU
MJI0CKOCTH"

66

KontponbHas padota 4 o Teme
«PaboTta 1 MOIIIHOCTb. DHEPTHUs»

67

PesepBHrIit ypok. Pabora ¢ Tekcramu

bubmunoreka LIOK



https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

o TeMe "Mexannueckoe ABuKeHue"
"JlaBieHue TBEPIBIX TEJN, )KUAKOCTEH
H razos"

b

https://m.edsoo.ru/ff0adeebd

PesepBHeIit ypok. Pabora ¢ Tekcramu

68 o teme "Pabdora. MomHoCTS. 1
Oneprus"
OBIIEE KOJIMYECTBO YACOB I10 68 1

[NPOT'PAMME



https://m.edsoo.ru/ff0a4ee6

8 KUIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3yuyeHusi oOpas3oBaTesbHbIE
padoThI padoThI
pecypcsl
OCHOBHBIE MOJIO)KEHHS MOJIEKYJISIPHO-
. but6mmoreka [IOK
1 KMHETUYECKON TEOPUU U UX ONIBITHBIE 1
https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pa3Mep aTOMOB ¥ MOJIEKYJI 1
3 Mopenu TBEpAOTO, JKUIKOTO U 1 bu6nuorexa LIOK
ra3000pa3HOro COCTOSHUH BEIIeCTBa https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOMCTB TBEPIOTO,
4 AKHUJKOTO U ra3000pa3HOr0 COCTOSTHUI 1
BEILIECTBA HA OCHOBE MOJIOKEHUI
MOJIEKYJISIPHO-KUHETUYECKOU TEOPUH
5 Kpucranmmieckne n amopdHsbie Tena 1 bubmorexa OK
P p https://m.edsoo.ru/ff0aS800
6 CmauyuBaHue U KaWJUISIPHOCTb. 1 bu6nuoreka [IOK
[ToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe paclIMpeHne U cKaTue 1 bubmmorexa LIOK
p P https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsi3b TEMIIEPATYPHI CO
8 CKOPOCTBIO TEIJIOBOTO IBUKEHUS 1
YaCTHIL
9 Buytpennsis sneprus. CriocoOsl | Bu6muotexa [JOK
W3MEHEHUS BHYTPEHHEN SHEPIUU https://m.edsoo.ru/ff0a5c60
10 Buns! Tennonepenaun 1 Bu6muotexa [JOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
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https://m.edsoo.ru/ff0a6412

11

VYpoxk-koHpepenuus "[Ipakruyeckoe
HCIOJIb30BAHUE TEIJIOBBIX CBOMCTB
BEIIECTB U MAaTEpUAJIOB B LIETSAX

bubmunoreka LIOK
https://m.edsoo.ru/ff0a65c0

sHeprocoOepekeHus "
12 KomnuecTtBo TemiorTel. Y nenbHas bubmunoreka LIOK
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 YpaBHeHHE TEIJIOBOTO OajlaHca. bu6nuoreka [IOK
TermooOMeH ¥ TETJIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopnas paboTa 1
14 "UccnenoBanue sBICHUS bubnuoteka [JOK
TEIII000MEeHa MPU CMENTUBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U ropsiueit Boabl"
Pacuer konmdecTBa TEIUIOTEHI,
15 HEOOXOMMOTO JJII HarpeBaHUs Teja
Y BBIICIISIEMOTO MM TIPU OXJIAXKICHUN
JlabopaTopHnas pabora 2
16 "On IG)DI[GJII;HI/IG pz[enLHoﬁ bubmmorexa [IOK
p Y " https://m.edsoo.ru/ff0a6bb0
TETUIOEMKOCTH BEIIICCTBA
17 DHeprus TovBa. Y IeibHas TEraoTa bu6nuoreka [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBEpCBaHUE
18 KPUCTAIIMYECKUX TeN. Y aenbHas bubmmorexa LOK
P ) https://m.edsoo.ru/ff0a71d2
TEIUIOTA IUIABJICHUS
JlaGopaTopnas pabora 3
19 "On IG),I[GJ'IIG)HI/IG pz[enLHoﬁ TEIIOTHI buGnnorexa LIOK
P y" https://m.edsoo.ru/ff0a72fe
IJIABJICHUS JIbJIa
20 [TapooOpa3zoBaHue U KOHICHCAIHSL. Bu6muotexa [JOK



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
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https://m.edsoo.ru/ff0a6a98
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https://m.edsoo.ru/ff0a7b5a
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Hcnapenue

https://m.edsoo.ru/ff0a740c

21

Kunenwne. Y aenpHas Temiora
napooOpa3oBaHUs ¥ KOHCHCAIIHH.
3aBUCUMOCTb TEMIIEPATYPbl KUTIEHUSI
OT aTMOC(EPHOTO TaBICHUS

but6mmoreka [IOK
https://m.edsoo.ru/ff0a786¢

22

Bnaxxnocts Bozmyxa. JlabopaTopHas
pabora 4 "OnpenencHue
OTHOCUTENbHOM BIaXXHOCTHU BO3/1yXxa"

but6mmoreka [IOK
https://m.edsoo.ru/ff0a7628

23

Pemenwue 3a1a4y Ha onpe/ieiieHNe
BJIQXKHOCTH BO3JIyXa

24

[TpuHIUIBI paOOTHI TETJIOBBIX
neurareneii. [lapoBast TypOuHa.
JIBUTaTeNlb BHYTPEHHETO CrOpaHHSI

25

KIIJI TerioBoro ABUTATENS.
TennoBbie qBUTATENH U 3aIUTa
OKpYKaroIle cpebl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHHs U MPEBPALICHUS
SHEPTUH B TEILIOBBIX MPOIIEcCcax

27

[ToaroroBka Kk KOHTPOJILHOU paboTe
o TeMme "TenaoBhIe ABICHUS.
N3MeHeHue arperaTHbIX COCTOSHUI
BenrecTna"

Bbubmunoreka LIOK
https://m.edsoo.ru/ff0a83{2

28

KonrponsHas padora 1 mo Teme
"TemmmoBble ABIIeHNd. M3MeHenne
arperaTHbIX COCTOSIHMI BemlecTna'

Bbubmunoreka LIOK
https://m.edsoo.ru/ff0a86ae

29

Onektpusanus Ten. [IBa pona
AIEKTPUUECKUX 3aPsI0B

30

VYpoxk-uccienoBanue "DiIeKTpu3anus



https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
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TeJl UHAYKUUEW U TIPU
CONPUKOCHOBEHUHU"

B3anmoznencTere 3apsyKeHHBIX TElL.

but6mmoreka [IOK

31 3akon Kymnona https://m.edsoo.ru/ff0a87e¢4
DJIEKTPUYECKOE MOJIE.

1 HanpsikeHHOCTD 3JIEKTPUYECKOTO bu6nuoreka [IOK
nosst. [IpuHImMn cynepno3uimu https://m.edsoo.ru/ff0a8a0a
JIIEKTPUYECKUX MOJIEH
Hocurenu snekrpuyeckux 3apsioB.

33 DneMmeHTapHbIi 3apsia. CTpoeHue
aToma

34 IIpoBOAHMKY M TUANEKTPUKH. 3aKOH Bu6muotexa [JOK
COXPaHEHUS JIEKTPUYECKOTO 3apsaa https://m.edsoo.ru/ff0a8ef6

35 Pemenue 3agau Ha npuMeHEeHUE bu6nuoreka [IOK
CBOWCTB AJIEKTPUYECKHUX 3apsI0B https://m.edsoo.ru/ff0a90cc
DJIEKTPUYECKUH TOK, YCIOBUS €0

36 cyuiectBoBaHusA. IcToOuHMKH bubmmorexa LOK

https://m.edsoo.ru/ff0a95a4
AIEKTPUYECKOTO TOKA
37 JlelicTBUA AIEKTPUYECKOTO TOKA bubmorexa [IOK
https://m.edsoo.ru/ff0a96b2
VYpoxk-uccienoanue "JleiictBue

38 AJIEKTPUYECKOTO MOJI Ha MPOBOIHUKHU
U TADTIEKTPUKA"

39 DNEeKTpUYECKUI TOK B MeTaJlIax, bubnmoreka [JOK
JKUIKOCTSIX U ra3ax https://m.edsoo.ru/ff0a9838
KonrtponsHas padbora Ne2 o reme

40 "DneKTpudecKue 3apspl. bubmmorexa LHOK

3apspKeHHBIE Tela U UX

https://m.edsoo.ru/ff0acdc6d
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B3auMoecTeue"

DneKkTpruyecKas ernb U €€ COCTaBHbBIC

41
qacTu
Cuna Toka. JlabopartopHas padota 5

42 "N3MepeHue u peryJmpoBaHue CUIIbI 0.5 bubmmorexa LIOK

\ P PEryIHp ’ https://m.edsoo.ru/ff0a8bd6
TOKa
DIEKTPUUECKOE HAMPSKCHHE.

43 Boastmerp. JIabopaTtopnast pabota 6 0.5 bubmmoreka [JOK
"U3MepeHue u peryIupoBaHue ’ https://m.edsoo.ru/ff0a9¢e14
HanpspKeHus"

44 CornpoTuBiieHNE TPOBOJHUKA. bubmmoreka [JOK
VY ienpHOE CONPOTUBIICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
3aBUCUMOCTD AJIEKTPUYECKOTO

45 CONIPOTUBJICHUS IPOBOJIHUKA OT €ro bu6nuoreka [IOK
IUIAHBI, TUIOIIAAH TIOIIEPEYHOTO https://m.edsoo.ru/ff0aa738
CEUeHUs U MaTepuana
3aBUCUMOCTD CHJIBI TOKA OT

46 HanpspkeHua. 3akoH OMa JUId yyacTka bubmmorexa LOK

P ' Y https://m.edsoo.ru/ff0aad4a
1enu
Jlabopartopnast pabota 7
"UccaenoBaHue 3aBUCUMOCTH CHJIEI

47 TOKA, UAYIIETO UEPE3 PE3UCTOP, OT 1 bubmmorexa LOK
» WY pe3p P> https://m.edsoo.ru/ff0aa04e

COIMPOTUBIICHUS PE3UCTOPA U
HalpspKEeHUs Ha pe3uctope”

43 [TocnengoBarenbHOE U MapaieIbHOE
COEMHEHUS IPOBOIHUKOB

49 JlaGopatopunas pabora 8 "[IpoBepka 1 Bu6muotexa [JOK

[IpaBUJIa CIIOKEHUS HAIIPSKEHUHN IIPU

https://m.edsoo.ru/ff0aaas58
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https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58

MocCJICA0BATCIIBHOM COCAUMHCHNU ABYX
pe3uctopon”

Jlaboparopuas padota 9 "IIpoBepka
IpaBujia JJIs1 CUJIbl TOKA MpPU

but6mmoreka [IOK

50
apajuieIbHOM COEAUHEHUN https://m.edsoo.ru/ff0aadle
pe3uctopos”
Pemenue 3aga4 Ha npUMEHEHUE
51 3akoHa OMa ISt pa3jInyHOro buomorexa HOK
p https://m.edsoo.ru/ff0aaf8a
COCTUHEHUS TIPOBOTHUKOB
5 PaboTta u MOILTHOCTD ANEKTPUUYECKOTO bubmmoreka [JOK
ToKa. 3akoH J[xoynsa-Jlenna https://m.edsoo.ru/ff0ab124
Jlaboparopnas pabora 10
53 "Onpeneneare padOThl U MOIITHOCTH bubnnorexa LIOK
p p " https://m.edsoo.ru/ff0ab3e0
AIEKTPUIECKOTO TOKA
DNEeKTpUUECKUE [N U MTOTPEeOUTENN
54 DIIEKTPUUECKOI DHEPTUU B OBIT bubmmorexa [OK
p p Y https://m.edsoo.ru/ff0ab660
KopoTtkoe 3ambikanmne
[ToaroroBka K KOHTPOJILHOM paboTe
55 o TeMe "IlocToAHHBIN bubmmorexa [OK
. https://m.edsoo.ru/ff0abd2c
ANEKTPUUYECKUIN TOK
56 KonTponbnas padora 3 o teme bubnmoreka [JOK
"TIoCTOSIHHBIN ANEKTPUUECKUN TOK" https://m.edsoo.ru/ff0abea8
57 ITocTosIHHEIE MATHUTEL, UX
B3alMOJIECIICTBUE
58 VYpok-uccnenosanue "N3yuenue bu6nuoreka [IOK
IOJI€H MOCTOSHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
59 MaruuTHOe nojie. MarHuTHOE 1oJie bubmoreka [IOK

3eMJIH ¥ €ro 3HaYCHHE JJIs1 )KU3HU Ha

https://m.edsoo.ru/ff0acOba



https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba

3emie

60

OnbIT OpcTeaa. MaroutHoe mose
AIEKTPUUECKOTO Toka MaruuTHoe
0JI€ KaTYyIIKH C TOKOM

but6mmoreka [IOK
https://m.edsoo.ru/ff0ac1d2

61

[IprMeHeHue MeKTPOMarHuToB B
texHuke. Jlaboparopnas padora 11
"N3yueHue eicTBUSI MAarHUTHOTO
I10JI HA IIPOBOJIHUK C TOKOM"

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac74a

62

DNEeKTPOABUTATEb TOCTOSIHHOTO
Toka. Mcnons3oBanue
ANEKTPOABUraTeNIed B TEXHUUECKUX
YCTpPOMCTBaxX U Ha TPAHCIIOPTE.
Jlaboparopnas pabora 12
"KoHcTpynpoBaHnue u usyueHue
paboThI ekTpoaBUraTess"”

0.5

but6mmoreka [IOK
https://m.edsoo.ru/ff0ac86¢

63

OnbiTel Papazes. 3aKoH
AJIEKTPOMArHUTHON MHIYKIINH.
IIpaBuio Jlenna

64

Dnektporereparop. Crocoos

MOJIyYEHUS ANEKTPUIECKOW SHEPTUH.

DJIEKTPOCTaHIIUM Ha
BO306HOBJ’ISIGMBIX HNCTOYHHKAX
SHEPTUU

65

[ToaroroBka K KOHTPOJILHOM paboTe
1o TeMe "DIeKTpUYECKue u
MAarHUTHBIE SIBJICHUS"

66

KonrponsHas padora 4 o Teme
"DnexkTpuuecKkre U MarHUTHhIE
SBJICHUS"

bubmunoreka LIOK
https://m.edsoo.ru/ff0acb14



https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14

67 PesepBHblil ypok. Pabota ¢ Tekctamu | Bu6muotexa [JOK
o teme "TerioBbie ABIEHUS" https://m.edsoo.ru/ff0accSe
68 PesepHblil ypok. Pabota ¢ Tekctamu 1
mo Teme "MarauTHbIC SBICHUS"
OBIIEE KOJIMYECTBO YACOB I10 68 14

I[TPOIT'PAMME



https://m.edsoo.ru/ff0acc5e

9 KUIIACC

Kosun4vecTBo 4acoB DJIeKTPOHHbIE
[1]
Jlj;-n Tewa ypoka Bcero Kontpoabnsie — Ipakrueckue i[:;:ennﬂ :gg:;zz:fenbﬂme
padoThI padoThI pecypen

| MexaHudueckoe IBUKEHHUE. 1
MarepuanbHasg TOUKa

) Cucrema orcuera. OTHOCUTEIHLHOCTD | bubmuorexa [JOK
MEXaHNYECKOT'O IBMKECHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IPSIMOJIMHEWHOE 1 bubnuoreka [IOK
JIBUJKEHUE https://m.edsoo.ru/ff0ad19a
HepaBnomepHoe npsiMoMHETHOE

4 nBrokeHue. CpenHsisi U MTHOBEHHAs 1
CKOPOCTb

5 [IpssMonHENHOE paBHOYCKOPEHHOE 1 bubmmoreka [JOK
JBHO)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTh NPSIMOJIMHENHOTO

6 PaBHOYCKOPEHHOTI'O ABHKEHUS. 1
I'padux ckopoct
Jlaboparopnas paboTa 1

7 "OnpeneneHue yCKOpEeHUs Tela Ipu | 1 bubnuoreka [IOK
PaBHOYCKOPEHHOM JABUXEHUU T10 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM miockocTu"

2 CBoOomHoe nagenne teix. OIbITH 1
lanunes

9 PaBHOMeEpHOE ABMXKEHUE TTIO 1 bubmmoreka [JOK
okpyxHocTH. [lepuoa u yactora https://m.edsoo.ru/ff0ael176



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

oOparmienus. JIuneiiHas u yriaosas

CKOpPOCTH
10 [{eHTpOCTpEMUTEIIBHOE YCKOPEHUE
1 [IepBeiit 3akoH HeroToHa. Bektop bubmmoreka [JOK
CHJIBI https://m.edsoo.ru/ff0ac612
12 Bropoii 3akon HeroToHa. bubmmoreka [IOK
PaBHopelicTByIOIIAsA crita https://m.edsoo.ru/ff0ae72a
13 Tpetwuii 3akon HproTona. bubanorexa [HOK
Cynepno3unus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3aga4 Ha npUMEHEHUE Bbu6nuoreka [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aebbc
Konrponsnas padora 1 mo Temam
15 "MexaHn4eckoe aBHxeHue", "3aKoHbI
HeroTona"
bubmmoreka [JOK
16 Cua ynpyroctH. 3akon I'yka https://m.edsocl)l.ru/fﬂ)aecaz
17 Pemenue 3anau no reme «Cuia
YIPYTOCTH
18 Jlabopartopnast pabota 2 bubanorexka [HOK
«Onpenenenne )KeCTKOCTU MPYKUHBDY https://m.edsoo.ru/ff0aee28
bubmmoreka [JOK
19 CHita TpeHHs https://m.edsof)l.ru/fﬂ)aﬂ 38
20 Pemenue 3agau no reme «Cuia bubmuorexa [JOK
TPEHUA» https://m.edsoo.ru/ff0afa26
Pemenue 3anau no reme "3aKkoHbI
21 Herorona. Cuia ynpyroctu. Cuna buommorexa HOK
" https://m.edsoo.ru/ff0atb8e
TpEeHUS
22 Cuna TsKeCTH M 3aKOH BCEMUPHOTO bubmmoreka [IOK



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0afb8e

TATOTEHUSA. Y CKOpEHUE CBOOOIHOTO
naJicHus

https://m.edsoo.ru/ff0af044

Ypok-koHpepenus "JIBmkeHne et

23 BOKPYT I'PaBUTALlMOHHOTO LIEHTPA
(Conneunas cucrema). ['amakTuxu"
Pemrenne 3agad mo teme "Cuiia

24 TSDKECTH U 3aKOH BCEMHUPHOTO bubmorexa HOK
— https://m.edsoo.ru/ff0af5{8

)5 [IepBasg kocMHuUecKasi CKOPOCTb. bubmmoreka [JOK
HesecomocTs u neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepUaIbHONW TOYKHU.
AOcomoTHO TBEPOE TEIO.

26 PaBHOBecue TBEpIOTO TENA C ng;;;fg;?rou/};ma fe36
3aKperIEHHON OChIO BpaICHHUSI.
MowmeHnT cuinsl. LeHTp TskecTn
PaBHOBecue MaTepUaIbHONW TOYKHU.
AOcomoTHO TBEPOE TEIO.

27 PaBHOBecue TBEpI0OTO TENA C
3aKpEIIEHHOW OChIO BPAILICHHUS.
MowmeHnT cuinsl. LeHTp TsbkecTn

73 Pemenue 3agau mo teme "MoMeEHT Bbu6nuoreka [JOK
cwibl. LleHTp TsxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJILHOM paboTe MO

29 TeMe "MexaHUYeCKOe JBUKEHUE. bubmnorexa LIOK
Bsaumoneiicraie Tex” https://m.edsoo.ru/ff0b0408
KontponbHas padoTa 2 1o Teme

30 "MexaHn4YeCKOe IBHKEHUE. bubmorexa LOK

Bsaunmonelictue Tea"

https://m.edsoo.ru/ff0b06ec



https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec

Nmnynbe Tena. Umnynabsc cuiiel. 3aKoH

Bbu6nmuoreka [JOK

31 COXpaHEHUS I/IMl'Iy.]'II)CfI. Yupyroe u hitps://m.cdsoo.ru/fR0b07fa
HEyNpyroe B3auMoIeCTBHE
0 Pemenue 3agau mo reme "3akoH bubmuorexa [JOK
COXpaHEHHUs uMmIryibca" https://m.edsoo.ru/ff0b096¢
13 Ypok-koupepenius "PeakTuBHOE
JBH)KEHUE B MPUPOJIE U TEXHUKE"
bu6mmorexa [IOK
34 Mexanudeckas paboTa U MOIITHOCTb hitps://m.cdsoo.ru/f0b0as4
35 PaboTa cwitbl TSKECTH, CHITBI bubmuorexa [JOK
YIIPYTOCTH Y CUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
Jlaboparopnas paborta 3
36 «Omnpenenenne pabOTHI CUIIBI TPECHUS
MIPU PaBHOMEPHOM JIBUKEHUU TeJa 10
TOPU30HTAJILHOM MMOBEPXHOCTH
37 CBs3b 9HEPTUH U pabOTHI.
IloTenumanpHas sHEpIrus
13 Kunernueckas sueprus. Teopema o bubmuorexa [JOK
KUHETUYECKON SHEPTUn https://m.edsoo.ru/ff0b0c32
19 3aKOH COXpaHEHHMS YHEPTUU B
MEXaHHUKE
40 JlaGopatopHnas pabora 4 «/3yuenue bubnumoreka [IOK
3aKOHA COXPaHEHHUS YHEPTUN https://m.edsoo.ru/ff0b12fe
A1 KontponbHas padota 3 o teme
"3aKoHBI COXpaHEHHUS."
4 KonebarenbHoe ABMIKEHHE U €TO Bbu6nuoreka [JOK
XapaKTEPUCTUKA https://m.edsoo.ru/ff0b1858
43 3aryxaromue KoneOaHusl. bubmmoreka [JOK



https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858

Brinyxnennsie koneOanus. Pezonanc

https://m.edsoo.ru/ff0b2010

44

MaremaTuyecKuid U MPyKUHHBINA
MasTHUKU

45

VYpoxk-uccienoBanue «3aBUCUMOCTh
nepuo/Ia Kojie0aHui OT KECTKOCTH
MPY>KUHBI U MACCHI TPY3a»

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0b197a

46

IIpeBpaiienue 3Hepruu npu
MEXaHUYECKUX KOIeOaHUAX

47

Jlaboparopnas pabota «OnpeneneHue
Y4acTOThI U TIepuoja KojaeOaHmi
NPY>KUHHOTO MasTHUKa»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0blaec

48

Jlabopartopnast pabora 5 «IIpoBepka
HE3aBUCHMOCTH TIEepHo/ia KoJieOaHuit
rpy3a, HOABEIUIEHHOI0 K HUTH, OT
MAacChI Tpy3a»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b197a

49

Mexannueckue BoIHEL. CBOMCTBa
MexaHW4YeCKUX BOJH. [IpomoabHbIC 1
MTOTIEPEYHBIE BOJTHBI

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b21fe

50

Ypok-koHpepeHus "MexaHudeckue
BOJIHBI B TBEPJOM TEIIE.
CeiicMrueckyre BOJTHBI"

51

3Byk. Pacnipoctpanenue u oTpaxeHue
3ByKa

52

VYpok-uccnenosanue "HabmoneHue
3aBHCHMOCTH BBICOTHI 3BYKa OT
4acTOTEI"

53

I'pomMKOCTb 3ByKa M BHICOTA TOHA.
AKYCTHYECKUH PE30HAHC



https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

Ypok-koHpepeHnus "YIbTpa3ByK U

Bbubnmuoreka [JOK

54
WH(]Pa3BYK B IPUPOJIC U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka Kk KOHTPOIBHOM paboTe 1Mo
" bubmuorexa [JOK
55 TeMe "3aKOHBI COXPaHEHHMS.
" https://m.edsoo.ru/ff0b25{0
Mexanuueckue KoueOaHusl U BOJTHBI
56 KontponbHas padota 4 o Teme
"MexaHuueckue KoneOaHusi ¥ BOJHBI"
DJIEKTPOMAarHuTHOE TOJIE.
57 DneKTpoMaruuTHeIe BOJIHBL. CBOMCTBA buommorexa HOK
P ’ https://m.edsoo.ru/ff0b2abe
ANEKTPOMArHUTHBIX BOJIH.
VYpoxk-koHpepenuus "kana
58 3JEKTPOMArHUTHBIX BOJIH. bubmmoreka [JOK
Hcnonb3oBaHmne 31E€KTPOMArHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JI COTOBOI CBA3H"
VYpok-uccnenosanue "N3yuenue
. bu6mmoreka [IOK
59 CBOMCTB 2JICKTPOMArHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6¢
MOMOIIBI0 MOOUIIFHOTO TenedoHa
Pemenue 3anay Ha onpenenenme
60 4acTOTBI U IJIMHBI AIEKTPOMarHuTHOM
BOJIHBI
DeKTpOMarHuTHas MpUpo/ia CBETA.
61 CxopocTth cBeTa. BomHOBBIE CBOMCTBA bubmorexa HOK
’ https://m.edsoo.ru/ff0b31d0
cBeTa
Uctounuku cBeta. [IpsmonuneitHoe
62 acIpoCTpaHEHUE CBETA. 3aTMEHUS buommorexa HOK
pacpoctp ’ https://m.edsoo.ru/ff0b3658
Comnua u JIyHsl
63 3aKoH OTpa)K€HUs CBETA. 3epKaia. bubmmoreka [JOK

Pemenue 3agau Ha npuMeHeHUE

https://m.edsoo.ru/ff0b38c4



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4

3aKOHa OTpaXCHUSA CBCTA

[Ipenomnenue cBera. 3akoH

bu6mmoreka [IOK

64 MPEJIOMIIEHUS CBETA https://m.edsoo.ru/ff0b3aeca
[TonHOE BHYTpEeHHEE OTpaKEHUE CBETA.
65 Hcnonb3oBaHue MOTHOTO BHYTPEHHETO bubmmorexa [TOK
https://m.edsoo.ru/ff0b3c5c
OTpPaXEHUS B ONTHYECKHUX CBETOBOAAX
Jlaboparopuas padota 6
"MccnenoBanue 3aBUCUMOCTH yIJia
66 MPETOMIJIEHUS CBETOBOIO JIy4a OT yrJja
MaJICHUs] Ha TpaHule "'BO3AYyX-
crekso""
Ypok-koHpepennus "Vcnons3oBaHue
67 MOJHOTO BHYTPEHHETO OTPAXKEHHUS:
CBETOBO/IbI, OITUKOBOJIOKOHHASI CBSI3b"
Bbu6nuoreka [JOK
68 JIunzel. OnTuueckast cuiia TMH3bI hitps-//m.edsoo.ru/fOb3f2c
. bubmuorexa [JOK
69 [TocTpoenue n3o0pakeHi B IMH3AX hitps://m.cdsoo.ru/fl0b4d4a
Jlaboparopuas padota 7
70 "Onpenenenue POKyCHOro pacCTOSHUS bubmmoreka [JOK
Y ONTHYECKOM CHIIBI COOMparomei https://m.edsoo.ru/ff0b4206
JUH3b!"
71 Ypok-koHpepeHmus "OnTudeckue bubmmoreka [JOK
JMH30BbIe TPUOOPHI" https://m.edsoo.ru/ff0cOa7e
72 I'na3 kak ontudeckas cucreMa. 3peHue bubmmorexa LIOK
https://m.edsoo.ru/ff0b4684
7 Ypok-konpepenus "JlegexTor

3penus. Kak coxpanurts 3peHue"



https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684

Pasnoxxenue 6enoro cBera B CIEKTp.
Onrsitel HetoToHa. Croxenue

Bbu6nuoreka [JOK

7 CIIEKTpaJIbHBIX IIBETOB. [[ucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
Jlaboparopnas pabota 8 "OmbITH 11O
Pa3oKeHUIo 6EJI0ro CBeTa B CIIEKTP U
75 BOCIIPUSATHIO I[BETA MPEIMETOB IIPU UX bubmorexa [TOK
https://m.edsoo.ru/ff0cOe2a
HaOJII0/IEHUU Yepe3 I[BETOBbIE
¢bunbTph"
VYpok-nipaktukyM "BoaHoBbIE
76 CBOICTBa CBETA: AMCIIEPCHS,
uHTephepeHus u qudpaxums’”
77 KonrtponsHas pabora 5 mo Teme bubnuoreka [IOK
"CBeToBBIC SIBJICHHS". https://m.edsoo.ru/ff0c2a22
73 OmneiTel Pe3epdopaa u utanerapHas bubanorexa HOK
MOJeIb aToMa https://m.edsoo.ru/ff0c12a8
79 IToctynatel bopa. Moaens aroma bopa
Hcnyckanue u MorjomieHne cBera
80 atomoM. KBauTel. JInuneiuateie bubmorexa HOK
https://m.edsoo.ru/ff0c144c
CHEKTPHI
81 VYpok-nipaktukym "Habmonenue bubmmoreka [JOK
CIIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
82 PagnoakTUBHOCTE U €€ BUIIEI buGnnorexa LIOK
https://m.edsoo.ru/ff0c1672
23 Crpoenue atomHoro sapa. Hyknonnas bubmmoreka [JOK
MOJIeJIb https://m.edsoo.ru/ff0c18ac
24 PannoaktuBHbIE TpEBpALICHUS. bubanorexa [HOK

M30TO018I

https://m.edsoo.ru/ff0clal4



https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14

Pemmenue 3aay mo teme:

Bbubnmuoreka [JOK

85 "PaguoakTrBHBIE ITpEeBpaILICHUS " https://m.edsoo.ru/ff0c1b4a

86 [lepuon nmonypacnana
Vpok-xkoH(pepernus "PagnoakTUBHLIE

87 I/I3Ij1yquH5(1b Bpnpnpone, MEIUIIHE, buGnnorexa LIOK

| https://m.edsoo.ru/ff0c2126
TEXHHUKE
Snepubie peakunu. 3aKOHbI
88 COX[I))aHeHESI 3apsiIOBOTO ¥ MAaCCOBOTO bubmorexa [TOK
https://m.edsoo.ru/ff0c1¢c58
qucen

29 DHeprusi CBA3U aTOMHBIX sifiep. CBsi3b bubanorexa HOK
MAacChl U SJHEPTUU https://m.edsoo.ru/ff0c1d7a

90 Pemenue 3agau no reme "SnepHeie
peakuun"

91 Peakiuu cunTe3a u eneHus saaep. bubmmoreka [JOK
Uctounuku suepruu ColiHIA U 3BE3]T https://m.edsoo.ru/ff0c1e88
[ToaroroBka Kk KOHTPOILHOMU paboTe 1Mo

9 TeMe "DJIEKTPOMAarHUTHOE TOJIE. bubmmoreka [IOK
DNEKTPOMarHUTHHIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBantoBsie siBeHus"

93 KonrtponsHas pabora 6 o Teme
"KBanToBrbIe siBIeHUS"

Ypok-koudepennus "AnepHas

94 sHepreTuka. Jlenctus
PaZMOaKTUBHBIX U3JTyYeHUH Ha JKUBbHIE
opraHu3msl"

[ToBTOpeHmEe, 0600IIEHNE.
Bbu6nuoreka [JOK

95 JlabopaTopubie paboThI 1O Kypcy

"B3aumoneiictBue Ten"

https://m.edsoo.ru/ff0c245a



https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a

IToBTOpenue, o6o0meHue. Pemenue

96 pacyeTHBIX M KAYECTBEHHBIX 3a7a4 10 1 bubmmoreka [JOK
teme "Temnossie npoueccel 1 KITJ] https://m.edsoo.ru/ff0c2572
TEIUIOBLIX ABUrareie "
[ToBTOpenue, o6o0meHue. Pemenue
97 aCUEeTHBIX U KaUeCTBEHHBIX 3a/a4 I10 1 buGnnorexa LIOK
p A https://m.edsoo.ru/ff0c2b30
teme "KIIJI anekTpoycranoBok"
[ToBTOpenue, o0oO0IIeHNE.
98 JIaGoparopHble pabOTEHI 10 KYpC 1 1 bubmorexa LIOK
" patop P " ypey https://m.edsoo.ru/ff0c2¢52
CBeTOBLIE SIBIICHUS
[ToBTOpenue, o600meHne. Pabora ¢
99 TEKCTaMH 110 TeMe "3aKOHBI 1 bubmnorexa LIOK
| https://m.edsoo.ru/ff0c2d6a
COXPAaHEHUS B MEXaHHUKE
[ToBTOpenue, 0600meHne. Pabora ¢
" bubmmoreka [IOK
100 Tekcramu 1o teme "Konebanus u 1
. https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOopenue, o6o0menue. Pabora ¢
101 TekcTamH 110 Teme "CBeTOBEBIE 1 bubmorexa LIOK
" https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTOopenue, o6o0menue. Pabora ¢
102 TekcTamu 110 Teme "KBaHnToBas u 1
sanepHas Gpusuka"
OBIIEE KOJIMYECTBO YACOB I10 102 26

[NPOT'PAMME



https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044




MPOBEPSIEMBIE ITPEMETHBIE PE3YJIbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM MPOI'PAMMBI OCHOBHOI'O
OBIIEI'O OBPA30OBAHMUS

7 KUIIACC

Kon
NpoBepPsIEMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHNSI OCHOBHOI
00pa30BaTeIbLHON MPOrPaAMMbI OCHOBHOT'0 00111€er0 00pa30BaHUs

1.1

HCIIOJIb30BATh U3YUCHHBIC ITOHATUSA

1.2

pas3iiniaTh SABJICHUA IO OMHUCAHUIO HX XAPAKTCPHBIX CBOMCTB U Ha

OCHOBE OTIBITOB, JIEMOHCTPUPYIOUIMX JAHHOE (PU3NYECKOE SBIICHUE

1.3

pacmo3HaBaTh MpPOSBIEHUE W3YUYEHHBIX (U3MUECKUX SIBICHUH B
OKpY’KalolIeM MHpE, B TOM 4Yucie (U3NYECKUE SIBICHHUS B MPHUPOJIE,
IPU 3TOM TEPEBOJUTH MPAKTUYECKYIO 3a/lauy B yueOHYIO, BBIICISThH

CYIIIECTBEHHBIC CBOMCTBA (MIpU3HAKH) U3HUECKUX SIBICHUN

1.4

OMKCHIBATh H3Y4YCHHBIC CBOWCTBA Ten U (U3UYECKHE SBICHUS,
UCTIONB3Yysl (U3WYECKWE BEIMYUHBI, TP OINUCAHUU TPABUIBHO
TPaKTOBaTh (U3MUYECKUH CMBICI HCIONB3yeMbIX BEIMYUH, WX
0003HaYCHHS U €AMHUIIBI PU3UUYECKUX BEITUMYNH, HAXOAUTh (DOPMYJIBI,
CBS3BIBAIONIME JAaHHYI (U3MYECKYI0 BEIWYHHY C JIPYTUMH
BEIMYMHAMH, CTPOUTh TpapUKd  M3YYCHHBIX  3aBHCHUMOCTEH

(bU3HYECKUX BETMINH

1.5

XapaKTepU30BaTh CBOMCTBa TeJ, (PU3MUECKHE SIBICHUSI M IPOLECCHI,
UCIIONIb3YSl W3YYEHHBbIE 3aKOHbI, NpPH 3TOM [IaBaTh CIIOBECHYIO
GbopMyNIUpOBKY 3aKOHa W 3alUChIBaTh €ro  MaTeMaTH4ecKoe

BBIpaKECHHE

1.6

OOBSACHATh (PU3UUYECKUE SIBICHHS, MIPOIECCHl U CBOWCTBA TEN, B TOM
yhcllie M B KOHTEKCTE CHUTYyallMil MpPakTUKO-OPUEHTHPOBAHHOTO
XapakTepa: BbIABIATL MNPUYUHHO-CIICACTBCHHBIC CBA3H, CTPOUTH
o0bscHeHME W3 | — 2 JIOTMYECKHX IIaroB c¢ omopoil Ha 1 — 2
U3yYCHHBIX CBOMCTBA (PM3UYECKUX SBICHHM, PU3HMUECKUX 3aKOHA MU

3aKOHOMEPHOCTHU

1.7

peuath pacu€THbie 3aauu B 1 — 2 neicTBHS, UCIOIB3Ys 3aKOHBI U




dbopMyIibl, CBS3BIBAIONINE (DU3MUECKHUE BEIMYMHBI: HA OCHOBE aHAIIN3a
YCJIOBMSL 3aJa4yM 3alMChIBaTh KpPAaTKOE YCIOBHE, IOACTABIATh
busznyeckre BENUINHBI B POPMYIIBI M POBOJUTH PACUEThI, HAXOAUTh
CIPaBOYHbBIC JaHHbIE, HEOOXOAUMBIE JJISl PEIECHUs 3a1ay, OLICHUBATh

PEATUCTUYHOCTD MOJTyYeHHON (PU3UUECKON BEITMUMHBI

1.8

pacro3HaBaTh IMPOOJIEMBI, KOTOPbIE MOXHO PEHIUTh MPU MTOMOLIH
bu3nyecKuXx METOAOB, B ONHMCAHUU HCCIEJOBAHMS  BBIICIATH
npoBepsieMoe  TpEeANoyiokeHue  (TUIoTesy),  pa3indyarth |
MHTEPIPETUPOBATh MOJYYEHHBIM pe3ylbTaT, HaXOAWTh OIIMOKU B

XO0J¢ oIibITa, ACJaTh BBIBOJLI I10 €TI0 pE3yJibTaTaM

1.9

IMPOBOAWUTL OIIBITEL 110 HaGHIO,Z[eHI/IIO (1)I/I3I/I‘-IGCKI/IX SIBJICHUU WJIH
GU3MYEeCKUX  CBOWCTB  Tel:  (OPMYJIHpPOBaTH  IPOBEpPSIEMbIC
NPEIIONIOKEeHNsI, CcOOUpaTh  YCTAaHOBKY W3  MPEJIOKEHHOTO

000pyA0BaHus, 3aMMCHIBATh XOJ1 ONbITa U (POPMYITHPOBATH BHIBOBI

1.10

BBITIOJIHATE TIPSIMBIE W3MEPEHHS C MCHOJIb30BAHMEM AHAJIOTOBBIX H
UQPOBBIX MPUOOPOB, 3aMMCHIBATh IOKAa3aHUS MPUOOPOB C YUETOM

3aJIaHHON a0COJIFOTHOM MOTPEITHOCTH H3MEPEHUH

OPOBOIUTH  MCCIEJOBAHHWE  3aBUCUMOCTH  OJHOM  (PU3HYECKOM
BEJIMYMHBI OT JAPYTOM C MHCIOIb30BAHUEM IPSMBIX H3MEPEHUl,
y4acTBOBaTh B IUIAHUPOBAHMM YYEOHOT'O HCCIEIOBAaHUS, COOMpPATH
YCTaHOBKY M BBINOJHATh U3MEPEHMS, CIEAYs IPEUIOKCHHOMY IIIaHy,
(GUKCUpOBaTh PpPE3yNbTaThl MOJYYCHHOH 3aBUCUMOCTH (U3NUYECKUX
BEJIMYMH B BUJIE€ NIPEUIOKEHHBIX TaOIUI U IpadMKOB, J1€J1aTh BBIBOIBI

110 pe3yJibTaTaM UCCICAOBAHUA

1.12

MPOBOANTH KOCBEHHBIC H3MEpPEHUs (PU3NUYECKUX BEIUYUH, CICIYS
MPEJIOKEHHOW MHCTPYKIUU: MPU BBIMOJIHEHUN U3MEpPEeHU coOuparth
HKCIIEPUMEHTAJIbHYI0 YCTAHOBKY M BBIYHMCIATH 3HAYEHUE HCKOMOM

BCIIMYHUHBI

1.13

coOmoaTh MpaBWJIa TEXHUKH O€30MacHOCTH TMpu  padbore ¢

1abopaTOpHBIM 000pyIOBaHUEM

1.14

yKa3plBaTh MPUHIUIBI JCHCTBUS TNPUOOPOB M TEXHHYECKHX
YCTPOWCTB, XapaKTepHU30BaThb MPUHLMIBI JIEUCTBUS HM3YyYEHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB C TOMOUIbIO HMX ONHCAHUS,
UCIIONIB3YSl 3HAaHUS O CBOMCTBaX  (U3MYECKUX  SIBICHUH U

Heo0XouMbIe (PU3HUECKHE 3aKOHBI M 3aKOHOMEPHOCTH




1.15

OPUBOIUTH TPUMEPHl  (HAXOOUTh WHPOPMAIUIO O MPUMEPaXx)
NPaKTUYECKOTO UCTOIh30BaHUs (PU3NICCKUX 3HAHUI B MMOBCETHEBHOM
KU3HU g obecriedeHusi Oe30macHOCTH Tpu  oOpalieHuud ¢
npubOpaMu U TEXHUYECKHUMH YCTPOMCTBAMH, COXPAHEHUS 3I0POBbs U

COOTIOZICHHSI HOPM SKOJIOTHYECKOTO TIOBE/ICHHUS B OKPYXKAIOMICH cpeie

1.16

OCYILECTBIISATh OTOOP MCTOYHUKOB MH(popMauuu B cetu MHTEpHET B
COOTBETCTBUM C 3aJlaHHBIM IIOMCKOBBIM 3alpOCOM, Ha OCHOBE
UMEIOUINXCA 3HAHUM M IyTEM CpPAaBHEHUS pa3IMYHBIX HCTOYHHMKOB
BBIICTIAT MHPOPMAIMIO, KOTOpasi SBJISAETCS HPOTUBOPEUMBOM HIIN

MOKET OBITh HEIOCTOBEPHOU

1.17

MCII0JIb30BaTh pu BBITNIOJIHEHUH Y4eOHBIX 3a/IaHUI
HAyYHOTIOMYJIAPHYIO  JIUTEpaTypy  (U3NYECKOrOo  COAEpIKaHMS,
CIPaBOYHBIE MaTepHalbl, pecypcbl ceTu VIHTepHeT, BIAJeTh
npuéMaMy KOHCTIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus HHPOpMAIIUU

U3 OJJHOM 3HAKOBOW CHUCTEMBI B IPYTYIO

1.18

co3/1aBaTh COOCTBEHHBIE KpAaTKUE NMUCHMEHHBIE U YCTHBIE COOOIIECHUS
Ha OCHOBe 2 — 3 WCTOYHHUKOB WHPOpMAIMK (PU3HIECKOTO
COJIepKaHusA, B TOM YHCIe MyOIUYHO JIeNaTh KpaTKue COOOIICHHUS O
pe3yibpTaTax IPOEKTOB WM Y4YEeOHBIX MCCIEIOBaHMHA, IHpPHU 3TOM
IPAMOTHO HCIIOJIb30BaTh WM3YyYCHHBIM IOHATUWMHBIN ammapar Kypca

(bu3KKH, COMPOBOKIATH BHICTYIIJICHUE MPE3eHTAIlUeH

1.19

IPY BBIOJHEHUN YYEOHBIX MPOEKTOB M HUCCIICAOBAHUH paclpenesiTh
00513aHHOCTH B IpyMIle B COOTBETCTBUU C MOCTaBJIECHHBIMU 33/1a4aMH,
CICIUTHh 3a BBIIIOJIHCHUEM IUIAHA NEUCTBUM, aJCKBATHO OLICHUBATH
COOCTBEHHBIM BKJaJ B JEATEIBHOCTh TPYNIbl, BbICTPAUBATH
KOMMYHUKaTUBHOE B3aUMOJICHCTBHE, Y4UTBIBast MHEHHE

OKPYKaroIIHX

8 KUIACC

Kon
NpoBepPsIEMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE pPe3yJIbTAThl 0CBOEHNSI OCHOBHOI
00pa3oBaTeILHON MPOrPaMMbI OCHOBHOT'0 00111€er0 00pa30BaHUs

1.1

HUCIIOJIB30BaTh IIOHATHUA

1.2

pas3iiniaTh SABJICHUA IO OMHUCAHUIO HX XAPAKTCPHBIX CBOMCTB U Ha




OCHOBC OIIBITOB, ICMOHCTPUPYIOIINX JAHHOC (bHBH‘-IGCKOG SIBJICHHUC

1.3

pacro3HaBaTh NPOSIBICHUE U3YyUYCHHBIX (U3UUECKUX SBICHUN B
OKpY’KalolleM MHpE, B TOM 4Yucie (U3NYECKUE SIBICHHUS B MPHUPOJE,
IPU 3TOM TNEPEBOAMTH MPAKTHUECKYIO 3a7ady B y4eOHYIO, BBIICIATH

CYyIIIECTBEHHBIC CBOMCTBA (MPU3HAKH) (PU3UICCKUX SBICHUI

1.4

OIMCHIBATh HW3yYCHHBIE CBOMCTBA Tel M (HU3MYECKHE SBICHHUS,
UCTIONB3Yysl (U3NYECKHe BEIMYUHBI, TMPU OIMUCAHUM MPABUIBHO
TPAaKTOBaTh  (U3MYECKUH  CMBICA  HCIIOJIB3yEMBIX  BEJIMYMH,
0003HaueHHSI ¥ €AUHUIBI (PU3HMUECKUX BETUYMH, HAXOIUTh (HOPMYJIH,
CBSI3BIBAIOIIME JaHHYIO (U3MYECKYI0 BEIWYMHY C JPYTUMH
BEJIMYMHAMHU,  CTPOUTh  TpapUKd  M3YYECHHBIX  3aBHCHUMOCTEH

(bU3UYECKUX BEIIMYNH

1.5

XapaKTepU30BaTh CBOMCTBa TeJ, (PU3MUECKHE SIBICHUSI M IPOLECCHI,
UCIIOJIb3YSl W3YYEHHBbIE 3aKOHbI, NpPH 3TOM [IaBaTh CIIOBECHYIO
GbopMyNIHUpOBKY 3aKOHa W 3alUChIBaTh €ro MaTeMaTH4ecKoe

BBIpaKECHHE

1.6

O00BSACHATH (hU3MUECKHE MPOLIECCHl M CBOWCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CHUTyallUd MPAKTUKO-OPUEHTHPOBAHHOIO  XapaKTepa:
BBISIBJISITH IPUUMHHO-CJIEICTBEHHBIE CBSI3H, CTPOUTH 00BsCHEHUE U3 |
— 2 JOTUYECKHMX IIaroB ¢ MOMOMIbI0 1 — 2 H3y4YeHHBIX CBOICTBa

buznyecKux sIBICHUN, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

peuath pacu€THbie 3a7ayu B 2 — 3 NEHCTBUS, UCIOIb3Ys 3aKOHBI U
dbopMyIibl, CBS3BIBAIONINE (DU3MUECKHUE BEIMYMHBI: HA OCHOBE aHAIIM3a
YCIIOBUS 3a/1a4Ml 3alMChIBaTh KPATKOE YCIOBHE, BBISBISATH HEJOCTATOK
JMAHHBIX JUIS pelIeHHs 3aJadyd, BbIOMpaTh 3aKOHBI U  (POPMYIIBL,
HEoOXouMbIe JUIsl €€ pelIeHUs, MPOBOAUTH PAacyEThl U CPAaBHUBATDH
IMOJIYYCHHOC 3HA4YCHUC (bI/ISI/I‘IeCKOI\/'I BCIIMYHNHBI C U3BCCTHBIMHU

JaHHBIMU

1.8

pacno3HaBaTh NPOOJIEMBbI, KOTOPbIE MOXKHO PEHIMTh MPH MOMOILU
(U3UYECKUX METOIOB, UCTIONB3YS OMMCAHNE UCCIICIOBAHMSI, BBIICISATh
pOBEPSIEMOE MPEIOJIOKEHNE, OLIEHWBATh MPABHIBHOCTH IOPSIKA

MMPOBCACHU UCCIICAOBaHNA, ACIaTh BBIBOABI

1.9

IMPOBOAWUTL OIIBITEL 110 HaGHIO,Z[eHI/IIO (1)I/I3I/I‘-IGCKI/IX SIBJICHUU WJIH
bu3MYeCKuX  CBOWCTB  Tel:  (OPMYIHpPOBaTH  IPOBEpPSIEMbIC

OpPEINONOXKEeHUs,, CcoOUpaTb  yCTaHOBKY U3  IPEIOKEHHOTO




000pyI0BaHUs1, OMUCHIBATH X0/ OMBITA M (HOPMYITUPOBATH BHIBOIBI

1.10

BBITIOJIHSATh TPSMbIE HM3MEPEHUsI C HCIOJIb30BAHMEM aHAJOTOBBIX
npuOOpPOB U JATYNKOB (PU3MUECKUX BEIMUMH, CPABHUBATH PE3YJIbTATHI

U3MEPEHU ¢ y9€TOM 3a/1aHHOI a0COMOTHOM MOTPEITHOCTH

OPOBOIUTH  MCCIEJOBAHHWE  3aBUCUMOCTH  OJHOM  (PU3HYECKOM
BEJIMYMHBI OT JAPYrOM C HCIOJIB30BAHUEM IIPSAMBIX HW3MEPEHUM:
IUIAHUPOBATh HCCJIEIOBAHUE, COOMpATh YCTAaHOBKY U BBINOJIHATH
U3MEpEeHus, ciexys  INpeUIoKEeHHOMY  IIaHy, (uKcHpoBaTh
pe3yabTaThl MOMYyYECHHOH 3aBHCHUMOCTU B BHJE TaOMUI] U TpagHKOB,

ACJIaTh BBIBOJAKI 110 PE3YyJIbTaTaM MCCIICAOBAHUA

1.12

OPOBOJUTh  KOCBEHHbIE  H3MEpPEHUs  (U3NYECKUX  BEIMYUH:
IUTAHUPOBATh U3MEPEHUs, COOMPATh SKCIIEPUMEHTAIBHYIO YCTaHOBKY,
clenyst TNPENJIOKEHHOM HWHCTPYKLIMH, M BBIUUCIATH 3HAYCHUE

BCJIMYHHBI

1.13

coOmoaTh MpaBWJIa TEXHUKH O€30MacHOCTH TMpu  padoTe ¢

1abopaToOpHBIM 000y IOBaHUEM

1.14

XapaKTepU30BaTh NPUHIUIBI JEHCTBUS M3YYCHHBIX NPHOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HA MX ONUCAHUSA, HCIOJIb3Ys
3HaHMS O CBOMCTBaX (DU3MYECKHX SBICHUHM ¥ HEOOXOJAMMBIE

bu3nIecKue 3aKOHOMEPHOCTH

1.15

pacrno3HaBaTh MPOCTbIE TEXHUYECKHE YCTPONCTBA M M3MEPUTEIbHbBIE
npuOOpPHI IO CXeMaM U CXEMAaTUYHBIM PUCYHKAM, COCTABIISITH CXEMBI
JNEKTPUYECKUX IeTe ¢ TMOCIe0BaTeIbHbIM U MapajljieIbHbIM
COCIMHEHUEM  DIIEMEHTOB, pa3jiuuas yCIOBHbIE 0003HAYCHUS

OJIEMCHTOB JJICKTPUUCCKUX ueneﬁ

1.16

NPUBOAUTH TPUMEPHl (HaXOAuTh HWH(OpPMAIMIO O MpUMepax)
NPAaKTUYECKOT'0 UCTOIb30BaHUS (PM3NYECKUX 3HAHUI B MOBCEHEBHOM
KU3HU g oOecriedeHusi 0e30MacHOCTH TIpU  OOpalieHuu ¢
npubopaMy U TEXHUYECKHUMHU YCTPOMCTBAMH, COXPAaHEHUS 310POBbs U

COOJTI0ICHHST HOPM DKOJIOTHYECKOTO TTOBEJICHUS B OKPY KAIOIIEH cpefie

1.17

OCYILECTBIIATh MOMCK UHPOPMALUU (PU3UYECKOTO COEPIKAHMSI B CETH
HHtepHeT, Ha OCHOBE HUMEIOLIUXCSA 3HAHUM U IyTEM CpPaBHEHUS
JIOMOJIHUTEIBHBIX HCTOYHUKOB BBLACIATh HHGPOPMALHIO, KOTOpas

SIBIISICTCS TPOTUBOPEUUBON MIIM MOXKET OBITh HEJOCTOBEPHOM

1.18

UCIIONIb30BAaTh MPH  BBHIMOJIHEHMM Y4YEOHBIX 3aJaHUl  Hay4HO-




HOMYJISIPHYIO JINTEPATypy (U3UYECKOTO COJEpKaHUs, CIPaBOYHBIC
Marepuaisl, pecypcsl cetd VHTepHeT; BlageTh NpUEMaMH
KOHCIIEKTUPOBAHMS TEKCTa, Mpeodpa3oBaHusi WHPOPMALUU U3 OJHON

3HAKOBOMW CHUCTEMBI B IPYTYIO

1.19

co3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U KPAaTKHUE YCTHbIE COOOIICHMUS,
0000mas WHGOpPMAIMIO U3 HECKOJIBKUX HCTOYHUKOB (PUIUYECKOTO
CoJlep’KaHus, B TOM 4YHUCJIE€ NYOJIMYHO TMPEACTaBIATh PE3yIbTaThl
MPOEKTHOM WJIM HCCIEAOBATEIbCKON JEATEIBHOCTH, MPH 3TOM
rpaMOTHO HCIOJIb30BAaTh W3YUYCHHBIM MOHATUMHBIN ammapar Kypca

(u3uKH, COMPOBOXKIATH BHICTYIUICHHUE ITPE3CHTAIIEH

1.20

IpU BBIMOJHEHUH Y4YEOHBIX MPOEKTOB U MCCIECIOBAHUNA (PU3NUECKUX
MIPOIIECCOB paCIPEACNIATh O0SA3aHHOCTH B TPYIIIIE B COOTBETCTBHUH C
INOCTAaBJICHHBIMHM  3aJa4dYaMu, CJIICOUTDH 3a BBIIIOJIHCHHUEM  IIJIaHa
JNEUCTBUA W  KOPPEKTHUPOBaTh  €ro, aJaeKBaTHO  OILICHUBATh
CO6CTB€HHBIﬁ BKJIag B NCATCIIBHOCTD I‘pyHHBI, BI:ICTpaI/IBaTI:
KOMMYHUKATHBHOE B3aMMO/ICHCTBHE, TIPOSIBIISS TOTOBHOCTE

paszpeuatb KOHQJIUKTHI

9 KJIACC

Kon
NpoBepPsIEMOro
pe3yJjbTarTa

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHNSI OCHOBHOI
00pa3oBaTeILHON MPOrPaMMbI OCHOBHOT'0 00111€er0 00pa30BaHUs

1.1

HCII0JIB30BATh U3YUCHHBIC ITIOHATHUSA

1.2

pas3iiniaTh SABJICHUA IO OMHUCAHUIO HX XAPAKTCPHBIX CBOMCTB U Ha

OCHOBE OTIBITOB, IEMOHCTPUPYIOUIMX JAHHOE (PU3NYECKOE SBIICHUE

1.3

pacmo3HaBaTh MpPOSBIEHUWE W3YYEHHBIX (U3MUECKUX SIBICHUH B
OKpY’KalolleM MHpE, B TOM 4Yucie (U3NUYECKUE SIBICHUS B MPHUPOJE,
IPU 3TOM TNEPEBOJUTH MPAKTUYECKYIO 3a/lauy B yueOHYIO, BBIICISTH

CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKH) (PU3HUECKUX SIBICHUN

1.4

OMKCHIBATh H3YYCHHBIC CBOWCTBA Ten U (PU3UYECKHE SBICHUS,
UCTIONB3ysl (U3WYECKWE BEIMYUHBI, TP OIUCAHUU MPABUIBHO
TPaKTOBaTh  (PU3WYECKUN  CMBICT  HUCIOJB3YEMBIX  BEJIHMYUH,
0003HaYCHHS U €AMHMIIBI PU3UUIECKUX BEITUWYNH, HAXOIAUTh (DOPMYJIBI,

CBSI3BIBAIOIME JIaHHYIO (PU3MUECKYI0O BEIUYMHY C JPYTUMH




BEJIMYMHAMHU,  CTPOUTh  TpapUKd  M3YUYCHHBIX  3aBHCHUMOCTEH

(bU3UYECKUX BEIIMYNH

1.5

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3UUECKHE SIBICHUSI M IPOLECCHI,
UCIIONIb3YSl W3YYEHHBbIE 3aKOHbI, HPH 3TOM [IaBaTh CIIOBECHYIO
GbopMyNIHMpOBKY 3aKOHa W 3alUChIBaTh €ro  MaTeMaTH4ecKoe

BBIpaXKECHHE

1.6

06’[>$ICH$ITI> (bI/IBI/I‘IeCKI/Ie MponecCul U CBOIICTBa TCJI, B TOM 4YHUCJIC U B
KOHTEKCTE CUTyallud TMPaKTUKO-OPUEHTHUPOBAHHOTO  XapakTepa:
BBIABJIATH NPUYNHHO-CJICACTBCHHBIC CBA3U, CTPOUTD O6’b$ICHeHI/I€ nu3 2
— 3 JIOTMYECKUX MIIaroB € MOMOIIbI0 2 — 3 HM3y4YEHHBIX CBOWCTBA

(bu3nUecKux ABICHHUM, GPU3NUECKUX 3aKOHA MITH 3aKOHOMEPHOCTH

1.7

pemars pacy€THble 3ajadd (OMMpArolMecss Ha cuctemMy u3 2 — 3
YPaBHEHUI), WUCIONB3ysl 3aKOHBI W  (HOPMYJbI, CBS3BIBAIOIIHE
¢u3nueckue BeNWYMHBI: Ha OCHOBE aHAJIMW3a YCIOBHS 3a/a4d
3alHChIBaTh KPAaTKOE YCIIOBHE, BBIABIATH HEOCTAIOIINE WIIH
U30BITOYHBIE JaHHBIC, BEIOUPATh 3aKOHBI U (HOPMYJIbI, HEOOXOIUMBIE
JUIS pPELIeHUs, TMPOBOIUTH pacyEThl M OICHUBATh PEATMCTUYHOCTD

MOJIYYCHHOT'O 3HAUCHUA (I)H3I/I‘IGCKOI>'I BCJINYHHBI

1.8

pacro3HaBaTh NpPOOJEMbl, KOTOPbIE MOXKHO pPELIUTh IPH I[OMOIIN
(U3NYECKUX METOJIOB, WCIIONB3YsI ONMMCAHUE HMCCIICAOBAHUS, BBIICISATH
IpoBepsieMOoe TPEANoI0KEHNE, OLIEHUBATh MPABWILHOCTh MOPSAKa
MPOBEICHUS] UCCIICAOBAHUS, J€JIaTh BBIBOJBI, HHTEPIPETUPOBATH

pe3yIbTaThl HAOMIOIEHHUI U OMBITOB

1.9

NPOBOJIUTH OMBITH TI0 HAOMIOACHUIO (H3MYECKUX SIBICHUH WA
(U3HYECKUX CBOWCTB TENI: CAMOCTOSITENIBHO COOMpPATh YCTAHOBKY W3
n30bITOYHOTO Habopa 000pYIOBaHHUS, OMMCHIBATH XOJ OMBITA U €r0

pe3yabTaThl, HOPMYyITUPOBATH BBHIBOIBI

1.10

OPOBOIUTH MPH HEOOXOAMMOCTH CEPUI0 TMPSIMBIX H3MEPEHHUH,
OTIpe/IeTIsisl CpeHee 3HAueHHE HW3MepseMOl Benu4yuHbI ((OKYyCHOE
paccTtosiHie coOuparoliel JHH3bI), 00OCHOBBIBATH BBIOOp crocoba

HU3MEpPEHHs (M3MEPUTEIHHOTO MPrUOopa)

MPOBOAMUTH HCCIIEJOBAHUE 3aBUCHMOCTEH (DM3UYECKUX BEIUYHUH C
UCIIOJIb30BAHUEM MPSIMBIX M3MEPEHUM: IUIAaHUPOBATH HCCIEIOBAHUE,
CaMOCTOSITENIbHO CcOOUpaTh YCTAaHOBKY, (HUKCUPOBATH pE3yJIbTaThl

HO.Hy‘-IeHHOI\/'I 3aBUCHUMOCTH (bI/IBI/I‘-IGCKI/IX BCJINYHMH B BHJAC Ta6JII/II_II/I




rpaduKOB, JeNIaTh BHIBOJIBI IO Pe3yJIbTaTaM MCCIEI0BAHUS

1.12

OPOBOIUTH  KOCBEHHBIE  M3MEpPEHUs  (U3UYECKUX  BEIMYHUH:
IUITAHUPOBATh M3MEPEHHs, COOUpaTh SKCIIEPUMEHTAIBHYIO YCTaHOBKY
U BBIIOJHATh H3MEPEHUs, CJenys MPEeAJoKEHHOW HMHCTPYKIUH,
BBIUNCIIATh 3HAYCHHWE BEIUYMHBI M AHAIU3UPOBATH IIOJy4YCHHBIE

pe3yJIbTaThl C YUETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHU I

1.13

coOmoaTh MpaBUja TEXHUKUM Oe3omacHOCTH Tpu  pabore ¢

1abopaTOpHBIM 000PYI0BAaHUEM

1.14

pa3nuyaTth OCHOBHBIE NMPU3HAKH HM3YUYEHHBIX (PU3UYECKUX MOJENEHl:
MaTepHaibHasi TOUKa, a0COIIOTHO TBEPIOE TEJO0, TOUYCUHBIH UCTOUYHHUK
CBETa, Jy4, TOHKAas JINH3a, IUIAHETapHAas MOJIEJIb aToMa, HYKJIOHHAs

MOZACIIb aTOMHOTIO AApa

1.15

XapaKTepu30BaTh MPUHLUUIBI JCHCTBUS H3YYEHHBIX MPHOOPOB U
TEXHUYECKUX YCTPOMCTB C OIOpPOM HAa HUX OIMUCAHUSA, HCIOJIb3Ys
3HaHUS O CBOMCTBaX (U3MYECKUX SBJICHHMA U HEOOXOIUMbIE

¢du3nueckre 3aKOHOMEPHOCTH

1.16

UCIIOJIb30BaTh CXEMbl M  CXEMAaTHUYHbIE PHUCYHKHM H3yUYEHHBIX
TEXHUYECKUX YCTPOMCTB, MN3MEPUTEIBHBIX npubopoB u
TEXHOJIOTUYECKUX TIPOLIECCOB IMPH PEHICHUU Y4eOHO-TTPAKTHUYECKUX
3ajiay, ONTUYECKHE CXEMBI JUIsl TOCTPOCHUSI N300pAKEHUH B MIIOCKOM

3epKajie U coobuparoleit TuH3e

1.17

OPUBOJIUTH TPUMEPHl  (HAXOMUTh WHPOPMAIUIO O MPUMEpPax)
MPaKTUYECKOTO UCTOIh30BaHUs (PN3NICCKUX 3HAHUI B MMOBCEIHEBHOM
KU3HU g obOecriedeHusi Oe30macHOCTH Tpu  oOpalieHuud ¢
npubOpaMu U TEXHUYECKHUMH YCTPOMCTBAMH, COXPAHEHUS 3I0POBbs U

COOJTIOZICHHSI HOPM KOJIOTHYECKOTO TIOBE/ICHHUS B OKPYXKAIOMICH cpeie

1.18

OCYIIECTBIISATh MOUCK MHPOPMAITUU (PU3UIECKOTO COJAEPIKAHUS B CETH
NHTepHeT, CcaMOCTOSTENIBHO (OPMYIHpPYs TOWCKOBBIM  3aIpoc,
HaxXoJUuThb oyTn OIMPCACIICHUSA AOCTOBCPHOCTU HOHy‘IGHHOfI
uH(pOpMallMd Ha OCHOBE HMMEIONIMXCS 3HAHUM U JOTOJTHUTEIbHBIX

HUCTOYHHUKOB

1.19

UCTOJBb30BaTh TPU  BBHIMOJHEHUH YYEeOHBIX 3aJaHUi  HaydHO-
HOMYJIAPHYIO JINTEPaTypy (PU3UUYECKOrO COJEpXKAHUSA, CIPaBOYHBIE
Marepuaisl, pecypcbl ceru MHTepHeTr; BiageTts  npUEMaMH

KOHCIIEKTUPOBAHHUA TEKCTa, MpeoOpa3zoBaHus MHGOpPMALUKA U3 OJHOI




3HAKOBOU CHUCTEMBI B IPYTYIO

1.20

co3/aBaTh COOCTBEHHBbIC NHCbMEHHBIE U YCTHBIE COOOIICHHS Ha
OCHOBE HH(pOpMAllMM M3 HECKOJIBKMX MCTOYHHMKOB (DPU3NYECKOTO
CoJiepKaHusl, MyOJMYHO TPEACTABIATH PE3yJIbTaThl MPOSKTHOW HIIN
UCCIICOBATEILCKON  ACATEIBHOCTH, IPU  OTOM  T'PaMOTHO
UCIIOJIB30BaTh U3yYECHHBIN ITOHATUNHBIN allliapaT U3y4aeMoro pasaena
(GU3MKN U CONPOBOXKIATh BBICTYIJICHHE IpE3CHTaLUel Cc y4éTom

0COOEHHOCTEH ay TMTOPHH CBEPCTHUKOB

1.21

IpU BBIMOJHEHUM Y4YEOHBIX MPOEKTOB U MCCICIOBAHUNA (PU3NUECKUX
MIPOIIECCOB paCIPEACNIATh O0SA3aHHOCTH B TPYIIIIE B COOTBETCTBHUH C
INOCTAaBJICHHBIMHM  3aJa4dYaMu, CJIICOUTDH 3a BBIIIOJIHCHHUECM  IIJIaHA
JNEUCTBUA W  KOPPEKTUPOBaTh  €ro, aJaeKBaTHO  OILICHUBATh
CO6CTB€HHBIﬁ BKJIag B NCATCIIBHOCTD I‘pyHHBI, BBICTpaI/IBaTI:
KOMMYHUKATHBHOE B3aMMOJICHCTBUE, TIPOSIBIISS TOTOBHOCTE

paspeuatb KOH(QJIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIACC

Kon
pa3nena

Kon

3JIE€MEHTA

IIpoBepsiemble 31eMEHTBHI COIeP:KAHUS

®U3UKA U EE POJIb B IIO3HAHUU OKPYXAIOIIEI'O MHPA

1.1

®duszuka — Hayka O Mpuponae. SBIEHHS NPUPOIBL.
Ousnyeckue  SABICHMS: MEXaHUYECKHE, TEIUIOBBIC,

SJICKTPUYCCKUC, MATHUTHLBIC, CBECTOBBIC, 3BYKOBLIC

1.2

dusnueckue BETUYMHBL  M3MepeHne  (U3NYECKUX
BenuuuH.  Dusudeckue  npubopsl.  [lorpemHocTh

U3MepeHuil. MexxayHapoiHasi CUCTEMA €IMHULL

1.3

EcrecTBeHHOHAay4HBI METO/A TO3HAHUS: HaOIIOJCHHUE,
IIOCTAaHOBKA HAayYHOT'O BOIIPOCA, BBIABU)KCHHE THIIOTE3,
OKCIEPUMEHT 10 TPOBEPKE THUIOTEe3, OOBSICHEHUE

HaAOJIFOaeMOr0 SIBJICHUSA

1.4

Onucanne PU3NIECKUX SIBICHUM C TIOMOIIBIO MOAEIIEH

1.5

[IpakTuyeckue paboOTHI:

#H##Par###I3MepeHne pacCTOSTHUM.
#H#HPar##l13mepenne 00bEMa KHUIKOCTH U TBEPAOTO
Tena.

##HtPar#H##OnpenencHue pa3MepoB MajbIX Tell.
#H##Par###lI3MepeHre  TeMneparypbl TpU  MOMOILIU

JKUJKOCTHOTO TEPMOMETPA U AATUYHUKA TEMIIEPATYPBI

ITEPBOHAYAJIBHBLIE CBEJJEHMA O CTPOEHUU BEIIIECTBA

2.1

##HPar#H##CTpoeHNe BELECTBA: aTOMBI U MOJIEKYJIbI, UX
pasmepbl.  OmWBITBI,  JOKa3bIBAIOIIHE  JAMCKPETHOE

CTPOCHUC BCUICCTBA

2.2

#H##Par###]Biokenne  dvactui,  BemiectBa.  CBs3b
CKOPOCTH  JBW)KCHHS  YacTHI] C  TEMIEpaTypOi.

BpoyHoBckoe nBuxenue, muddysus

23

BzauMopeiicTBue 4acTUIl BEMIECTBA: NPUTSKEHUE U

OTTAJIKUBAaHHUEC




HiHtPar#H#H# ArperaTHble COCTOSHUSI BEIIECTBA: CTPOEHUE

ra3oB, JKUJIKOCTEH W TBEPABIX (KPUCTAUIMUECKHX) TEJ.

24 B3anMocBs3p MeXIy CBOHCTBAMM BEILIECTB B Pa3HbIX
arperaTHbIX COCTOSHUSAX U MX ATOMHO-MOJIEKYJISIPHBIM
CTPOEHUEM

2.5 OCOOEHHOCTH arperaTHbIX COCTOSIHUN BOJIBI
[IpakTuyeckue paboOTHI:
###Par###Onenka quaMeTrpa aToMa METOJIOM PSIOB (C
UCToNib30BaHueM ¢Gotorpaduit).

2.6 #HHPar###OnbITE 1o HaOJIFO JEHUTO TEIJIOBOTO

pacuImpeHus ra3os.
HH#HPar###ONBITEI IO  OOHAPYXKEHUIO JCHCTBUS CHII

MOJICKYJISIPDHOT'O MTPUTAKCHUA

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexannueckoe NBUKEHUE. PaBHOMepHOE u
' HEpPaBHOMEPHOE JIBUIKEHHE
Hi#HPar#H###CKOpOCTb. Cpennsis CKOpPOCTb npu
3.2 HEPAaBHOMEPHOM JBMKEHHHU. Pacuér myTM W BpemMeHHU
JIBUKEHUS
SBnenue uHepuuu. 3akoH uHepuMH. B3ammoneiictBue
33 TeJI KaK MPUYMHA U3MEHEHUs CKOPOCTH JBHUKEHHUS TeJl.
Macca kak Mepa HUHEPTHOCTHU TeJa
34 ###Par### InoTHOCTh BemiecTBa. CBsI3b IJIOTHOCTH C
' KOJIMYECTBOM MOJIEKYJI B €IMHULIE 00BbEMA BelllecTBa
3.5 Cuna Kak XxapakTepUCTHUKA B3aUMOACHCTBUS TE
36 Cuna ynpyroctu u 3akoH ['yka. M3Mmepenuwe cuibl ¢
' MOMOILIBIO TUHAMOMETpPA
37 ###Par###SIBnenue TaroreHus u cuna Tsokectd. Cuna
' TSKECTU Ha JApyrux miaHerax. Bec Tena. HeBecomocThb
13 Cuna Tpenusi. TpeHHE CKOJbXEHUS U TPEHUE IOKOS.
' Tpenue B mpupoie U TEXHUKE
19 #H##Par###(CoxXeHue CHWJI, HaIpaBJICHHBIX IO OJIHOU
' npsiMoid. PaBHOoIEeHCTBYOIIAs CUIT
3.10 [IpakTuyeckue paboOTHI:




OnpeneneHue CKOPOCTH PaBHOMEPHOTO  JBM)KCHMUS
(wapuka B KMIKOCTH, MOJENHU  DJIEKTPUYECKOTO
aBToMOOMIIE M Tak janee). OnpeneneHue cpenHei
CKOPOCTH CKOJIBXKEHHs Opycka WIM IIapuka [0
HAKJIOHHOM  IUIOCKOCTH. OmnpeneneHue  IIOTHOCTH
TBEPIOTO Tena. OnbITHI, JEMOHCTPHUPYIOILNE
3aBHCUMOCTh pacTshKeHUs (AedopMariiu) MpyKUHBI OT
NPUIIOKEHHONW  Ccwiibl.  OMBITBL, JAEMOHCTPUPYIOLINE
3aBUCUMOCTb CHJIBI TPEHHUS CKOJIBXKEHUS OT Beca Teja U

XapakTepa CONPUKACAIONINXCS TOBEPXHOCTEH

Ou3nyuecKue SBJICHUS B MPUPOE: MPUMEPHI IBUKEHUS C

3.11 Pa3IMYHBIMU CKOPOCTSIMU B YKUBOW M HEXHUBOU IPUPOJE,
NEMCTBUE CUITBI TPEHUS B IPUPOJE U TEXHUKE
3.12 TexHuueckue yCcTpoicTBa: IMHAMOMETP, MOJIITUITHUKA
JIABJIEHUE TBEPJIbIX TEJI, )KUJIKOCTEHN 1 I'A30B
il Hasnenne TBEpAoro tena. CrnocoObl yMEHBIIEHUS U
' yBEJIMYEHUS AaBIICHUS
42 JlaBiieHune raza. 3aBUCUMOCTD JaBJICHHS ra3a OT 00bEMa,
' TEMIEPATyPhI
43 [lepenaua naBneHus: TBEPABIMHU TEIaMH, KUIKOCTIMU U
' razamu. 3akoH [lackans. [lHeBMaTHYeCKHEe MalIMHbI
3aBUCHUMOCTh  JaBJICHUS JKUJKOCTH OT  TJIyOWHBI.
4.4 I'uppocratudeckuii mapagokc. CooOuiaronirecs: CoOCyabl.
['unpaBnuyeckrue MeXaHU3Mbl
Atmocdepa 3emnu u armocepHoe nasienue. [IpuauHsl
45 CYIIECTBOBAHMS BO3IYyIIHOW o0omouku 3emun. OIMbIT
' Toppudennu. 3aBUCUMOCTh aTMOC(HEPHOTO JTaBJICHHS OT
BBICOTBHI HaJ[ YPOBHEM MOPsI
46 N3mepenne armocdepHoro naenenus. [Ipubopbr ms
' U3MEpEeHus: aTMOC(EPHOTo J1aBICHHUS
JeiicTBue KUAKOCTM MU Ta3a Ha IOTPYKEHHOE B HUX
4.7 Teno. BwiTamkuBaromas (apXxumemoBa) cuia. 3aKOH
Apxumena
4.8 IInaBanue ten. Bo3nyxormnaBanue




4.9

[IpakTuyeckue paboTHI:

HccnenoBanue 3aBUCUMOCTH Beca Tela B BOJAE OT
o0b€Ma TmMOTPYyKEHHONH B JKUIKOCTH YacTH TeJja.
OnpeneneHre BHITAIKUBAIOLIEH CUJIBI, NEUCTBYIOIIECH Ha
TEI0,  NOrpyk€HHOe B  KuAKocTb.  IIpoBepka
HE3aBHCUMOCTH BBITAJIKUBAIOUIEH CHUJIbI, JEHCTBYIOIIEH
Ha TENO0 B JKUIKOCTH, OT Macchl Tena. OIbITHI,
JEMOHCTPHUPYIOIIME  3aBUCHUMOCTh  BBITAJIKUBAOIIEH
CWJIBI, IEHCTBYIOIICH Ha TEJNO B KHUJAKOCTH, OT 00BEMaA
NOTPY>KEHHOM B JKUJIKOCTh YAaCTH Tela U OT ILNIOTHOCTH
KUJKOCTH. KonctpynpoBanue  apeomerpa  uiu
KOHCTPYMPOBAaHHE  JIOAKM W  OmlpeAeseHne €€

IPy30N0ABEMHOCTH

4.10

®dusnueckue  SABJICHUS B TOPUPOJE:  BIHUAHHE
aTMoc(hepHOro aBjeHHs Ha )KUBOI OpraHu3M, IIJIaBaHHE

pBIO

4.11

TexHUYecKue YCTPOWCTBA: COOOIMIAIONIUECS COCY/IBI,
YCTPOMCTBO BOJOMPOBOAA, THUAPABIMYECKUN Mpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPITHEBOW HACOC,

apeoMeTp

PABOTA, MOIIHOCTD, OHEPT A

5.1 Mexanunueckasi pabota
5.2 Mexanndeckasi MOIIIHOCTh
53 [IpocTeie  MexaHHM3MBI:  pblYar, OJIOK, HaKJIOHHAs
' 10ckocTh. [IpaBuio paBHOBecHs pblyara
5.4 [IpumMeneHue npaBuiia paBHOBECHUS phluara K OJIOKY
«3omotoe  mpaBwio»  MexaHwkd.  KoaddunmeHt
5.5 IIOJIE3HOTO JNEUCTBUSA MEXaHU3MOB. IIpoctslie
MEXaHU3MBbI B OBITY U TEXHUKE
5.6 [loTenumanpHas 3HEPrUM TENA, NOAHATOTO Hal 3eMIER
5.7 Kunernueckas sHeprus
sg [lomHast mMexaHWuYeckass SHEprus. 3aKOH H3MEHEHUS U
' COXPaHEHUS MEXaHUYECKON IHEPTHH
5.9 [TpakTuueckue pabOThI:




#HHPar###Onpenenenue pabOThl CUJIBI TPEHUS TpU
PaBHOMEpPHOM JIBDKEHMM Tejla 10 T'OPU30HTAIbHOMN
noeepxHoctu. MHccienoBanue yclIOBUH paBHOBECHS
pbruara. Usmepenue KIIJI HaKJIOHHOW MJIOCKOCTH.

N3ydeHne 3akoHa COXpaHEHUSI MEXaHUYECKON YHEPTUU

duznueckre SBICHUS B npupoac: pbHaru B TCIIC

5.10
YyeJloBeKa
TexHuueckue YCTpOMCTBA: pblyar, TMOJABUKHBIA U
5.11 HETOJIBWKHBIA OJIOKH, HAKJIOHHASI TUIOCKOCTH, MPOCTHIC
MEXaHU3MBI B OBITY
8 KIIACC
Kon Kon
IIpoBepsiemblie 3JIeMEHTHI COEePKAHUS
pasjiena 3JIeMeHTAa
TEITJIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOKEHHSI  MOJIEKYJISPHO-KMHETUYECKON
61 TEOpUM CTpOEHHs BelecTBa. Macca H  pa3mepsl
' MoJsieKyd.  OmbITBI, HOATBEP)KIAIOLUIME  OCHOBHBIE
II0JIOXKEHUS MOJIEKYJIIPHOKHHETUYECKON TEOPUU
Mopgenu  TBEPAOro, OJKUAKOTO W Ta3000pa3HOro
6.2 cocTosiHMi BemiecTBa. Kpucrammuueckue u amop¢HbIe
Tena
OOBsicHEeHHE CBOWCTB ra3oB, KUAKOCTEH U TBEPABIX Tel
6 6.3 HAa OCHOBE IIOJIO)KEHUN MOJIEKYJISIPHOKHHETHYECKON
TEOPUH
6.4 CMaunBaHuE U KalWUISPHBIE SIBICHUS
6.5 TermioBoe pacuIMpeHne U CoxaTue
66 Temneparypa. CBsi3b TeMIepaTypbl CO CKOPOCTHIO
. TEIJIOBOTO ABUKEHUS YaCTHI]
67 Baytpennss sneprus. CriocoObl U3BMEHEHUsI BHYTPEHHEH
. SHEPTHUU: TeIIonepeaada U CoBepIleHne paboThl
6.8 Buasl Tenmonepenaun: TEmIONPOBOIHOCTh, KOHBEKIUS,




U3JIy4yeHue

KonnyecTBO  TEIUIOTHL VYnaenpHass  TEIIOEMKOCTH

6.9
BEILIECTBA
TenmooOMeH U TEmIOBOE paBHOBECHE. YPpaBHEHHUE
6.10
TEIIOBOTO OanmaHca
611 [InaBneHue u oTBEp/IEBAHNE KPUCTAJUIMYECKUX BELIECTB.
' VY nenbHas TEmoTa MIaBICHUS
[TapooGpazoBanue u  KoHAeHcamus.  Mcmapenwue.
6.12 Kunenne. VYpenpHas  Temiora  mapooOpa3OBaHMS.
' 3aBUCHMOCTh TEMIIEPATyphl KUIIEHUSI OT aTMOC(HEPHOTO
JABJICHUS
6.13 BnaxHocTh Bo3ayxa
6.14 DHeprus TOIUMBa. Y IeJbHAs TENJI0Ta CrOPaHUs
[Mpuanumer  pabotel  TernoBbix — asurareneit  KITJ]
6.15 TEIJIOBOI'O JBUTraTeNsA. TemIoBBIC OBUraTEId W 3alllydTa
OKpY>Karolleu cpeibl
3aKOH COXpaHEHHUs U MPEBPALLEHUS SHEPIUH B TEIJIOBBIX
6.16
nporeccax
[TpakTrueckue pabOTHI:
HHHPar##H#OnBITEI 10 OOHAPY)KEHUIO JIEUCTBUS  CHII
MOJIEKYJISIPHOTO MPUTSKEHUS.
H#H#H#Par###ONBITBL 10 BBIPAIIMBAHUIO  KPHUCTAIOB
MOBAPEHHOM COJIM WJIM caxapa.
#HHPar###OnbITEH o HaAOJIFOIEHUTO TEIJIOBOTO
6.17 pacLIMpPEHMs Ta30B, )KUIKOCTEH U TBEPIBIX TEI.

#HH#HPar#H#Onpenenene AaBiIeHUs Bo3/lyXa B OajuloHe
HINPHIIA.

HHHPar##H##ONBITHL, JEMOHCTPUPYIOIIME 3aBUCUMOCTh
JaBJICHHUS BO3[yXa OT €ro o0bEMa M HarpeBaHUs WU
OXJTKICHHUSL.

###Par### IpoBepka TMNOTE3bl JTMHEHHON 3aBUCUMOCTHU

JUIMHBI  CTOJIOMKA O KHAKOCTH B TEPMOMETPUUYECKOMN




TpyOKe OT TeMIepaTyphl.

###Par###Habmonenne M3MEHEHUS BHYTpPEHHEM
SHEPTHM Tejla B Pe3yJIbTaTe TEIulonepeayn U padoThl
BHCIIIHUX CHIL.

#H#HPar#Ht#llccienoBanue SBJICHUS TEIUNIOOOMEHA IIpH
CMEIIUBAaHUM XOJOJIHON U TOpsYEd BOJIBI.
#HH#Par##HOnpenenenre KOJINYECTBA TEIUIOTHI,
MOJIy9eHHOTO BOJIOM MpPH TEIJIOOOMEHE C HarpeThiM
METAJUIMYECKUM [IUIUHAPOM.

#HH#Par##HOnpenenenre yYIEIbHOU TEIJIOEMKOCTH
BEIIECTBA.

#i#H#Par###lccnenoBanue npouecca UCapeHusl.
#H#Par###Onpenenenie  OTHOCUTEIIBHOM — BJIAKHOCTHU
BO3/IyXa.

#H#Par##H#OnpeneneHne yaeabHOW TEIIOThI TIaBJICHUS

JIbaa.

6.18

@usnueckue SBICHUA B NPUPOAE: IOBEPXHOCTHOE
HaTsDKEHWE W KalWUIIPHbIE SIBJICHHUS B MPUPOJE,
KpUCTaJIIbl B IIpUpoae, uznyuenue CoiHIa, 3aMep3aHue
BOJIOEMOB, MOpCKHE OpH3bl; 00pa3oBaHuE POCHI, TYMaHa,

HWHES, CHera.

6.19

TexHudeckue  yCTpOMCTBA:  KAaNWULIAPBL, IIPUMEPHI
UCIOJIb30BaHUS KPUCTAJUIOB, >KMJIKOCTHBIA TEPMOMETP,
JaT4uK TEMIIEpaTypbl, TEPMOC, CHCTEMa OTOILICHUS
JIOMOB, THTPOMETPBI, ICUXPOMETp, MapoBas TypOuHa,

ABUTATCJIb BHYTPCHHCTO CrOPAHUs.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE SABJIEHW A

7.1 DnekTpusanus Tei. J[Ba poaa 3JIeKTpUUYECKUX 3apsI0B
B3aumoneiictBue 3apspkeHHBIX Ten. 3akoH  KyioHa

7.2 (3aBUCUMOCTD CHUJIBI B3aUMOJICHCTBUS 3apSKEHHBIX TEll OT
BEJIMYMHBI 3aPSI0B U PACCTOSHUS MEXTy TeJIaMU)

73 OnexTpuueckoe nose. Hanpsyk€HHOCTh 3IEKTPUUECKOTO

noss. [IpuHIUN Cynepno3uumu AIEKTPUUECKUX MOJeH




(Ha KQUECTBEHHOM YPOBHE)

Hocurenn »siexTpuueckux 3apsfoB. OJIEMEHTapHBIN

7.4 anexkTpuyeckuil 3apan. Ctpoenue aroma. IlpoBonHuku n
JTUAJIEKTPUKU
7.5 3aKOH COXpaHEHMsI PJIEKTPUUECKOTO 3apsiia
76 DJIGKTpUYECKUH  TOK.  YCIOBHS  CYIIECTBOBAaHMUS
' AIEKTPUUYECKOTO TOKA. VICTOUHHUKYU MOCTOSIHHOTO TOKA
JevictBus AJIEKTPUYECKOTO TOKa (TerutoBoe,
7.7 XMMHUYECKOE, MAarHuTHOE). DIEKTPUYECKH TOK B
KUIKOCTSAX U razax
OnekTpuyeckas uenb. Cuna ToOKa. DJNEKTPUUYECKOE
7.8
HaIpsHKEeHUe
79 ConpotuieHue MPOBOIHUKA. VYneapHOE
. COMPOTHUBIICHUE BEILIECTBA
7.10 3akon OMa Jy1sl ydacTKa enu
[locnenoBarenbHOE W HapajjieIbHOE  COEIUHEHHUE
7.11
MIPOBOJIHUKOB
PaGora u MOUIHOCTH JJEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoynsa — Jlenua
13 DNeKTpUUeCKUe IENu U MOTPEOUTENH SIEKTPHUECKOM
' sHepruu B ObITy. KopoTkoe 3aMbIkaHue
[TocrossHHBIE MarHuThHl. B3auMopnencTBue NOCTOSHHBIX
7.14
MarHuTOB
715 MarnutHoe mosne. MarHutHOoe moNe 3eMiid U €ro
' 3HAUYEHHE JIJIS )KU3HU Ha 3emiie
716 OnbIT Opcrena. MarHuTHOE T0JI€ 3JIEKTPUUYECKOTO TOKA.
' [IpuMeHeHue 37EKTPOMarHuTOB B TEXHUKE
JleiicTBE€ MarHUTHOrO TOJII Ha MPOBOJHUK C TOKOM.
717 DneKTpoABUTaTellb MOCTOSSHHOTO TOKa. Vcmonb3oBaHue
' JJIEKTPOJBUIaTeIe B TEXHUYECKMX YCTPOMCTBAaX M Ha
TpaHCIIOpTE
7.18 OneiTel  @Papanes.  SIBieHuMe  3IEKTPOMArHUTHOMN




naaykuuu. [Ipasuno Jlenna

DNEeKTpOreHeparop. CriocoOsr MOJTyYEHUs
7.19 NEKTPUYECKOM  BHEPrHMHM.  OJIEKTPOCTAaHLUM  Ha

BO300HOBJISIEMBIX HCTOYHHKAX SHEPTUU

[IpakTuyeckue pabOTHI:

OnbITH 10 HAOTIOJACHHUIO IIEKTPU3AIUN TN HHIYKIIUEH

Y TIPU COTIPUKOCHOBEHUH.

UccnenoBanue nA€UCTBHUS DJIEKTPUYECKOTO TMOJsA  Ha

MIPOBOJAHUKY M TUIJICKTPUKH.

COopka u mpoBepka pabOTBI AICKTPUUECKON Ienu

MOCTOSIHHOTO TOKA.

W3mepenue u peryiupoBaHue CUJIbl TOKA.

N3mepenue u perynupoBaHUe HAMIPSKCHHUSL.

HccnenoBanmne 3aBUCUMOCTH CHIIBI TOKA, UAYIIETO Yepe3

PE3UCTOP, OT COMPOTUBJICHUS PE3UCTOPA U HAPSHKEHUS

Ha Pe3UCTOpE.

OnbITHI, JIEMOHCTPHPYIOIIHE 3aBUCUMOCTh

ANEKTPUYECKOTO COTPOTHBIICHUS TPOBOJHUKA OT €ro
7.20 JUTUHBI, TUTOIIA/IA MOMEPEYHOr0 CEUEHUs U MaTepuaa.

[IpoBepka mpaBuia CIOXKEHHS HANPSOKEHUA TIpU
IIOCJIEZIOBATEIbHOM  COEIMHEHUU JBYX pPE3UCTOPOB.
[IpoBepka mpaBuia Il CHIIBI TOKA MPU MapalieTbHOM
coequHEeHUH  pe3uctopoB.  OmpeneneHue  pabOThI
JNEKTPUYECKOTO TOKA, MAYLIETO0 Yepe3 PpPe3UCTop.
OnpeneneHne  MOIIHOCTH — DJIEKTPUYECKOTO  TOKA,
BBIICIISIEMON Ha pe3ucrope. McecnenoBanue 3aBUCUMOCTH
CWJIBI TOKA, UIYIIETO 4Yepe3 JIAMIIOUYKY, OT HalpsHKEHHS
Ha Hell. Onpenenenne KIIJ[ narpeBarens. MccnenoBanue
MarHUTHOTO B3aUMOJICHCTBUSI TOCTOSIHHBIX MAarHUTOB.
N3yueHre MarHUTHOTO MOJISl MOCTOSTHHBIX MAarHUTOB MPU
ux oOveauHeHMH U pazaeneHun. lccnegoBanue
JNEUCTBHUS JJIEKTPUYECKOr0 TOKA HA MATHUTHYIO CTPEJIKY.

OneITbl, JEMOHCTPUPYIOLIME  3aBUCUMOCTb  CHJIBI




B3aUMOJCHCTBUS KATYIIKH C TOKOM U MarHuWTa OT CHUJIbI
TOKa M HampaBjieHHs Toka B Karymke. M3ydeHnue

I[GﬁCTBPISI MAarHMuTHOIO IoOJisI Ha IMPOBOJHUK C TOKOM.

Koncrpyuposanue u U3y4YeHUe paboTHI
3JIEKTPOJBUTATES. N3smepenne KIIA
AJIEKTPOJBUTATEIILHOMN YCTaHOBKH. OnbIThI o

HUCCICOOBAHUIO ABJICHUS BHGKTPOMaFHHTHOﬁ HWHAYKIWHA:
HUCCIIeNOBaHUE M3MCHEHUM 3HAauYeHUSI U HaIpaBJICHU A

WHIYKIUOHHOI'O TOKa

7.21

dusnueckue SBICHUS B MPUPOJIE: DIIEKTPUUECKHUE
ABICHUST B  aTtMocdepe, DICKTPUYECTBO  JKUBBIX
OpraHW3MOB, MarHUTHOE TOJIe 3eMJId, aper( MOoFOCoB,
POJIb MAarHUTHOTO TOJIS AJIs )KM3HU Ha 3eMJie, MOJIIPHOE

CHUSHHEC

7.22

TexHuueckrne yCTpPOMCTBA: BJIEKTPOCKON, amIepMeTp,
BOJITMETp, PEOCTaT, CUETUUK DJICKTPUUECKON SHEPTHUH,
3JIEKTPOOCBETUTENFHBIE  MPUOOPBI,  HarpeBaTelbHbIC
AJIEKTPONPUOOPHI (mpumepsl), ANEKTPUYECKUE
MpeIOXPaHUTENN, JIIEKTPOMATrHUT, 3JIEKTPOJIBUTATEINb

IMOCTOSAHHOI'O TOKA, reHEpaTOp MOCTOAHHOI'O TOKa

9 KJIACC
Kon
Kon snemenTa [IpoBepsiemble 1€MEHTBI COAEPKaAHUS
paznena
MEXAHUWYECKUE SBJIEHUA
Mexannyeckoe ABUKeHHE. MarepuanbHas —TOYKA.
51 Cucrema orcuéra
g 8.2 OTHOCHUTEIBHOCTE, MEXaHUYECKOTO IBUKCHUA
8.3 PaBHOMEpHOE MPAMOJIMHEITHOE ABUKEHUE
#H##Par##HHepaBHoMepHOE NPAMOJIIMHENHOE JBHKCHUE.
8.4 CpenHsii 1 MIHOBEHHass CKOpOCTb Tela  Ipu

HCPaBHOMCPHOM ABHUXKCHUU




Yckopenue. PaBHOyCKOpEeHHOE IIPSAMOJIMHEMHOE

8.5
JBUYKEHUE
8.6 #A#H#Par###(CBoOoqHOE manenne. OneITe! [ anmines
#H##Par##HPaBHOMEepHOE JBH)KEHUE IO OKPY>KHOCTH.
8.7 [lepuon m yacrota oOpamenus. JIuneitHas u yrioBas
ckopocTtu. LleHTpocTpeMHuTENbHOE YCKOPEHHE
8.8 [TepssIii 3akoH HproTOHA
8.9 Bropoii 3akon HetoToHa
8.10 Tpertuii 3akon HeroToHa
8.11 HHHPar###] [puHIMI Cyneprno3niuy Cuil
8.12 Cuna ynpyrocrtu. 3akoH ['yka
#HHPar###Cuiia  TpeHMs: CWiia TPEHUS CKOJBbKEHUS,
813 cujia TPEHUs MOKOs, APYTUe BUIbI TPEHUS
#H#Par##H#Cuna  TSOKECTH M 3aKOH  BCEMHPHOTO
814 TATOTEHHS. Y CKOPEHHE CBOOOHOTO MaICHHS
Jemwxenue  mmaner  Bokpyr  Comnma.  Ilepsas
815 KocMu4ecKasi CkopocTb. HeBecoMocCTh U neperpy3ku
PaBHOBecue MaTtepuaabHON TOYKH. AOCOIIOTHO TBEPIOE
8.16 oo
#H##Par##HPaBHOBecue TBEPIIOrO Tella C 3aKPEIIEHHON
817 oCb10 BpauieHuss. MomeHT cuibl. LIeHTp TsxecTn
8.18 Nmnynbe Tena. U3Menenue umnynbca. IMiynbe cuibl
8.19 3aKOH COXpaHEHMs UMITYJIbCa
8.20 #i#HParf##PeakTUBHOE ABM)KEHUE
8.21 Mexanudeckas paboTa U MOIITHOCTb
Pabora cun Tsxkectu, ymnpyroctu, TpeHus. CBs3b
822 SHEpPruu 1 paboThl
[loreHunanpHas SHEpPrUs Tena, MNOAHATOTO  HAJ
823 MOBEPXHOCTHIO 3eMJIIU
8.24 [ToreHimanbHast YHEPTUS CHKATON MPYKUHBI
#HH##Par##H#Kunernueckas  sHeprus.  Teopema 0
525 KUHETHUYECKON SHEPrUun
8.26 HH#Par###3aKkoH COXpaHEHHSI MEXaHUYECKON SHEPTUU




8.27

[IpakTuyeckue pabOTHI:

OmpeneneHne CpemHE CKOPOCTH CKOJIBKEHHsI Opycka
WIM JBIWDKEHUS IapuKa [0 HAKJIOHHOW TIIOCKOCTH.
Omnpenenenyue yCKOpeHHUs Teja MpU PaBHOYCKOPEHHOM
JBUKCHHH 110 HAKJIOHHOW TJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IyTH OT BPEMEHHU IpU
PaBHOYCKOPEHHOM JIBM)KEHUU 0€3 HaualbHOM CKOPOCTH.
[IpoBepka TUMOTE3bI: €CAM MPH PABHOYCKOPEHHOM
IBIDKEHUM 0€3 HauyaJbHOM CKOPOCTH IYTH OTHOCSTCS
KaKk psag  HEUETHBIX YHCEN, TO COOTBETCTBYIOIINE
MIPOMEXYTKH BPEMEHHU OJTUHAKOBHI.

HccnenoBanue 3aBUCMMOCTH CHJIbI TPEHUSI CKOJIbKEHUS
OT CWIbl HOpPMaJbHOTO JaBieHus. OmnpexneneHue
kod(duimenta TpeHus CKoiabkeHus. OmnpenencHue
KECTKOCTH TpYXHUHBL. OrmpeneneHne padboOThl  CHIIBI
TPeHUs] TpPU PABHOMEPHOM JABM)KEHMM Teja IO
TOPU3OHTAIBHON TMOBepXHOCTU. OmnpeneneHue padOThI
CWJIBI  YOpPYrocTH  MpuU  THoabEME  Ipy3a  C
UCIOJIb30BAHUEM  HETOJBHKHOTO U TOJBUKHOTO

OJIOKOB

8.28

dusndyeckue SBICHUS B npupoac: MpUiINBbI U OTJIUBEI,
JABHOKCHHUEC IIJIAHET ConaeyHoH CUCTCMbI, PCAKTUBHOC

ABHUXKCHUC KMBBIX OPraHN3MOB

8.29

TexHuueckne  yCTpPOMCTBA:  CHOHAOMETpP, JaTYUKHU

II0JIOXKEHHUS, PACCTOSIHUS U YCKOPEHUSI, PAKEThI

MEXAHWYECKHUE KOJIEBAHMA 1 BOJIHBI

KonebatenpHoe aBuxenue. OCHOBHBIC XapaKTEPHUCTUKH

o1 KoJeOaHuii: Iepuo, YacToTa, aMILTUTYIa
92 Maremarnueckuit u IIPY>KUHHBIN MAasITHUKU.
' [IpeBpanienue 3HEprun MpH KOIeOATETLHOM JABUKCHUN
93 3aryxatomue KosieOaHus. BBIHYXIEHHBIE KOJIeOaHUSI.
' Pe3onanc
Mexannueckue BOJIHEI. CBOHCTBAa MEXAHUYECKUX BOJIH.
9.4 [IpononbHBIE W TONEpeYHbIE BOJHBI. [[TMHA BOJHBI U

CKOpOCTh €€ pacipocTpaHeHHs. MeXaHUYECKHE BOJIHBI B




TBEPJIOM Telle, CEHCMUYECKHUE BOJIHBI

9.5 3ByK. ['poMKOCTB 1 BbICOTa 3ByKa. OTpaskeHUE 3ByKa
9.6 Nudpa3Byk u yapTpa3ByK
[IpakTuyeckue pabOTHI:
OmpeneneHne 4acTOTBl W TepHoja  KoseOaHWid
MaTeMaTU4YeCKOro MasTHHKA.
OmpeneneHne 4acTOTBl W TepHoja  KoseOaHMiA
MPY>KUHHOTO MasiTHUKA
97 HccnenoBanne 3aBUCUMOCTH  TIepHoja  KoJieOaHUH
' MOABEHICHHOTO K HHUTH Tpy3a OT JUIMHBl HUTH.
HccnenoBanne 3aBUCUMOCTH  TIepHoja  KoJieOaHUH
MPYKUHHOTO MasTHUKa OT Macchl Tpy3a. IIpoBepka
HE3aBHCHUMOCTHU nepuoja KoJieOaHMMi rpysa,
MOABEIIEHHOTO K HHUTHU, OT MAacChl Irpy3a U KECTKOCTHU
npykuHbL. I3MepeHne yCKopeHus: CBOOOTHOTO TafCHUS
®dusnueckue SBJICHUS B MPHUPOJIEC: BOCIPUATHE 3BYKOB
9.8 JKUBOTHBIMH, 3EMJICTPACEHUE, CEMUCMUYECKHE BOJIHBI,
LIyHAMH, X0
9.9 TexHudeckue yCTPOMCTBA: DIXOJIOT, MWCIIOJIb30BaHUE

yJIbTPa3ByKa B OBITY U TEXHHUKE

10

OJIEKTPOMAT'HUTHOE ITOJIE Y SJIEKTPOMAI'HUTHBIE BOJIHBI

BHGKTPOMaFHI/ITHOG I1oJIe. BHGKTPOMaFHI/ITHBIe BOJIHBI.

101 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJH

10.2 [ITxana 31€eKTPOMarHuTHBIX BOJIH

103 OnexTpoMarHuTHas npupoja ceera. CKOpOCTb CBETa.

' BonHoBEIE cBOlCTBa CBETa

[IpakTuyeckue pabOTHI:

10.4 N3ydyeHue CBOWMCTB  JJIGKTPOMAarHUTHBIX BOJH C
MOMOIIBI0 MOOUITFHOTO TenedoHa
@dusnueckue SBICHUS B TpUpOAE: OHOJOTMUYECKOE

10.5 NEUCTBUE BUIMMOTO, yABTPaPUOIETOBOTO u
PEHTI€HOBCKOI'O U3JIy4YeHUN

10.6 Texnuueckue YCTPOWCTBA: UCIIOJIb30BaHUE

OJICKTPOMAarduTHBIX BOJIH JJIA COTOBOM CBSI3U




11

CBETOBbBIE ABJIEHUA

11.1

JIyueBas monens cBera. MicTouHMKH cBETa

11.2

IIpssMOnMHENHOE pacIpOCTPAHEHHUE CBETA

11.3

Otpaxenue ceta. [Imockoe 3epkano. 3aKOH OTPaKEHUS

CBCTa

11.4

[Ipenomnenue cBeta. 3akOH TMPEIOMJICHUS CBETA.

IlosiHOE BHYTpEHHEE OTPaKEHUE CBETA

11.5

JIunza. Xop nydeid B IMH3E

11.6

Onrtuyeckast cucrema ¢oroarnmnapara, MHKPOCKONA H

TCIICCKOIIa

11.7

I'ma3z kak omnTtudeckas cucrema. biHM30opykocTs H

JaIbHO30PKOCTh
118 Pasnoxxenue 6enoro ceera B crektp. OnbiTel HptoTOHA.
' CnoxxeHue cieKTpalbHBIX I[BETOB. Jlucnepcust cBeTa

[IpakTuyeckue pabOTHI:
#HHHPar###IccnenoBanue 3aBUCUMOCTH yria
OTpPa)X€HUs CBETOBOIO Jyya OT YIJIa MaJICHHUS.
###Par###lI3yuenne  XapakTEPUCTHK  HM300paKCHHS
MpeAMeTa B TUIOCKOM 3€pKae.
#HHPar###ccnenoBanue 3aBUCUMOCTH yria
MPEJIOMJICHUS CBETOBOTO Jyya OT yrjla MaJieHus Ha

119 TpaHULE «BO3/IyX — CTEKIION.

. #i#HPar#t# lonyuenne  M300pakeHUH C  MOMOIIBIO

coOuparoIe TUH3bI.
#H#HPar#Ht#Onpenenene  (POKyCHOTO pacCTOSTHUSL |
ONTHUYECKOW CHIIBI COOMPAIONIEH JTMH3HI.
HHHPar##H#ONBITEL 0 Pa3fIOKEHUIO OEJIOro CBETa B
CHEKTP.
HHHPar##H#ONBITHL 110 BOCHPHUSITHIO IIBETA MPEIMETOB
IpU UX HAOJIOCHUH Yepe3 BETOBbIE (DUIBTPHI
duznueckue sBiIeHUS B npupoje: 3arMenust CoiHIa U

11.10 JlyHbl, T1BETA TEN, ONTHYECKHE SBJICHHS B arMocdepe

(uBet HeOa, pedpakius, paayra, MUPax)

11.11

Texnuueckue YCTpOMCTBA: OYKH, [IEPUCKOIL,




¢doToanmapar, ONTHIECKUE CBETOBOIBI

12

KBAHTOBBIE ABJIEHUA
1 OmnbiTel Pezepdopna u mutaHerapHass MOZAETb aToMa.
' Moaens aroma bopa
122 Hcnyckanne u DOrjomeHue cBera atoMoM. KBaHTBHI
. JInHeluaTele CIIEKTPBI
12.3 PagnoaktuBHOCTB. Anb(da, 6eTa- U raMmMa-u3IydeHHs
194 Ctpoenne aromHoro sapa. HykinonHas wmoxenb
' aTOMHOTO siapa. M30Tomnsl
15 PannoaktuBubeie npeBpamenus. Ilepuon momypacnana
' ATOMHBIX SAEP
126 SnepHble peakuuu. 3aKOHBI COXPAHEHUS 3aps0BOTO U
' MacCOBOI'0 YUCE
12.7 OHeprus cBA3M aTOMHBIX siziep. CBsA3b MacChl U SHEPTUU
128 Peaknuu cunresa u genenus sanep. McrouHuku sHepruu
' CouHiia u 3831
129 Snepnas osHepreruka. JleMcTBHE  paguOAaKTUBHBIX
' M3JIy4EHUH Ha )KMBbIE OPTaHU3MBbI
[TpakTrueckue pabOTHI:
HaGOmtoneHne CIUIOMIHBIX W JUHEHYATHIX CIEKTPOB
M3IIy4YEHUSI.
12.10
HccnenoBanne TPEKOB: M3MEPEHHME SHEPTUM YACTHIIBI
110 TOPMO3HOMY TyTH (110 poTorpadusim).
W3mepenue paanoakTHBHOTO (GoHA
@usnueckue SBICHUS B INPUPOAC: €CTECTBEHHBIN
PaauOAKTUBHBIN ¢on, KOCMHUYECKHE JIy4H,
12.11 PAaOUOAKTUBHOE MW3JIyYEHUE IPUPOJHBIX MHUHEPAIOB,
JNEUCTBUE PAAMOAKTUBHBIX HW3JIYyYCHUH Ha OpraHu3M
4eJloBeKa
12.12 Texnuueckue YCTpOMCTBA: CIIEKTPOCKOII,

WHIUBUYaJIbHBINA TO3UMETP, kKaMepa Bunbcona




IPOBEPSIEMBIE HA OI'D 11O ®U3HUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOI'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA3OBAHUSI

Kon
NpoBepPsIeMoOro
TpeOOBaHUS

IIpoBepsiemble TpeOOBAHMS K NMPEAMETHBIM pe3yJibTaTaM
0230BOr0 YPOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero odpasosanust Ha ocHoBe PI'OC

[Tonumanue pomu  GU3MKK B  HAYYHOHM  KApTUHE  MHPA;
c(OpMHPOBAHHOCTH 0A30BBIX MPEACTABICHUI O 3aKOHOMEPHON CBSI3U
U TI03HABa€MOCTH SIBICHUH HPUPOJIBI, O POJIM DSKCIEPUMEHTa B
¢usuke, o cucremooOpasyiomeid ponu (UMK B pa3BUTUHU
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTUWH, 00 3BOJIOLUHU
¢u3nUecKux 3HAHUW W UX POJHM B ILIEJIOCTHOM €CTECTBEHHOHAYYHOM
KapTHHE MHUpA, O BKJIAAE POCCUICKUX M 3apyOCKHBIX YUYEHBIX-
(U3UKOB B pa3BUTHE HAyKH, OOBSCHEHHME MPOILIECCOB OKPY’KAIOIIETO

MHpa, pa3BUTHC TEXHUKU U TEXHOJIOTHI

3HaHMsT O BHMJAX MaTepuu (BEIIECTBO U TOJE), O IBMIKEHHHM Kak
croco0e CyIIecTBOBAHUSI MaTepHH, 00 aTOMHO-MOJIEKYJISIPHOI Teopuu
CTpPOEHHS BelIeCTBa, O (U3MUECKON CYIIHOCTH SIBJICHHM HPUPOJIBI
(MEXaHMYECKHX, TEIJIOBBIX, OJJICKTPOMATHUTHBIX ¥ KBAaHTOBBIX);
yYMEHHE pa3IuydaTrh SBJICHUS MO OMHCAHUIO UX XapaKTEPHBIX CBONCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBICHUE;
yMEHHE paclo3HaBaTh MPOSBIECHUE U3YyUYEHHBIX (PU3NYECKUX SBICHUI
B OKpYXalollleM MHpEe, BBIIEISAS HX CYHIECTBEHHbIE CBOWCTBA

(mpu3HAKK)

BJIa,Z[GHI/IG OCHOBaMHU IIOHSITHUMHOIO amnmnapara M CHMBOJUYCCKOTO
sA3bIKa (bPIBI/IKI/I M HCIIOJIB30BAHUE HX IJI PCIICHHA yLIe6HBIX 3aaa4,
YMCHHUC XapaKTCPU30BaATbH CBOICTBa TCII, (1)H3H‘-I€CKI/IG SABJICHHUA H

MPOLIECCHI, UCTIOB3YS GyHIaMEHTAIbHbIE U AMIUPUYECKUE 3aKOHBI

YMeHune onmMceBaTh HN3YYCHHBIC CBOICTBA TEII K (1)I/ISI/I‘ICCKI/IC SABJICHUS,

UCTIONB3YS (PU3UUECKUE BETHUNHBI

Brnanenne ocHOBaMM METOJOB HAYYHOTO T[IO3HAHUS C YYETOM
coOJroIeHHsT MPaBWJI O€301TaCHOTO TPyJa: HaOMroJeHUE (QU3MIECKUX
SIBJICHUIA:

YMEHHE CaMOCTOATEIbHO COOMpATh SKCIEPUMEHTAIBHYIO YCTaHOBKY




U3 JJaHHOTO Habopa 00OpYZOBaHUS MO MHCTPYKLUH, OMUCHIBATH XOJ
OMBITA U 3aIMCHIBATH €r0 PE3yJIbTaThl, (POPMYJIUPOBATH BBIBOIbI;
IPOBE/ICHUE MPSAMBIX M KOCBEHHBIX M3MEPEHHUH (PU3MUECKUX BEITUUNH:
YMEHUE IUIAaHUPOBATh HM3MEPEHHs, CaMOCTOATENIBHO CcOOUpaTh
DKCIICPUMEHTAIIBHYI0  YCTAaHOBKY 110 HMHCTPYKLUHM, BBIYHUCIATH
3HAYCHUE BEJIIMYMHBI M AHAIM3UPOBATH IOJYYECHHBIE PE3YNbTATHI C
y4€TOM 3aJaHHOU MTOTPEUIHOCTH PE3yJIbTaTOB U3MEPEHUN;
IIPOBEJCHUE  HECIOXHBIX  OKCIEPUMEHTAIBHBIX  HCCIIECJOBAHMI;
CaMOCTOSITENIFHO ~ cOOMpPaTh HKCHEPUMEHTAIBHYIO YCTAaHOBKY U
IPOBOAMTH  MCCIEAOBAaHWE [0  WHCTPYKLUUH,  IPEICTaBIIATH
NOJyYCHHbIE 3aBUCHMOCTH (PU3MUECKUX BEJIMYMH B BHUJAE TaOIUI U
rpaMKOB, YUUTHIBATh MOIPEIIHOCTH, JI€JIaTh BBIBOJBI 10 pe3yJIbTaTaM

HCCICOO0BaHUA

[lonnManue  XapakTEpHBIX  CBOMCTB  (PU3MUECKUX  Mojenei
(MaTtepuanbHas TOYKa, aOCOJIOTHO TBEPIOE TEIO, MOJECIH CTPOCHUS
ra3oB, XHJAKOCTEH M TBEPABIX TeN, IUIAHETapHas MOJENb aToMa,
HYKJIOHHAsi MOJIeJIb aTOMHOTO siipa) U yYMEHUE MPUMEHSTh UX IS

00BsICHEHUS! (PU3UUECKUX MPOIIECCOB

YMeHue oOBACHATH (PU3MUECKUE MPOIECChl U CBOMCTBA TN, B TOM
Yucl€ W B KOHTEKCTE CHUTyalludl MPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBIIATh IPUUUHHO-CJIEICTBEHHBIE CBSA3HU U
CTPOUTH OOBSICHEHHE C OMOPOIl Ha M3YUYEHHbIE CBOMCTBA (PU3UUECKUX

SIBIICHUH, (PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJICITH

YMmenue pemaTth pacuéTHele 3amaud (Ha 6aze 2 — 3 ypaBHEHHUN),
UCTIONB3Ys 3aKOHBI W (OPMYJIBI, CBS3BIBAIONINE  (DU3UUECKHUE
BEJIMYMHBI, B YAaCTHOCTH, 3allMCBHIBATh KPAaTKOE YCIOBHE 3aJaqH,
BBISABIISITH HEJOCTAIOLINE JaHHBbIC, BBIOMPATh 3aKOHBI M (OPMYJIHI,
HEeoOXoanMBbIe sl €€ peIIeHHs, NCTIOJIb30BATh CIIPABOYHBIC JaHHBIC,
OPOBOIUTH PACUYETHI M OICHMBATH PEATUCTHUYHOCTH IOJyUYEHHOTO
3HaueHHUS (PU3NYECKON BEIMYMHBI; YMEHHE ONpPENeNsiTh pa3MepHOCTb

($u3uUeCcKoil BETMUMHBI, TOJIyYEHHON MPHU PEIICHUH 3a/1a4n

YMeHHe XapakTepu30BaTh MPUHLHUINBI JACHUCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCIJIe OBITOBBIX MPUOOPOB, U MPOMBIIIIICHHBIX
TEXHOJIOTMYECKUX MPOLECCOB MO UX OMUCAHUIO, UCTIONb3Ys 3HAHUS O

CBOMCTBAaX (DUBUYECKUX SBICHUW W HEOOXOIAUMBIC (Pu3NUECKre




3aKOHOMEPHOCTHU

10

YMeHue UCHoJib30BaTh 3HAHUS O (PU3MUECKUX SBICHHUAX B
MOBCEHEBHOM KU3HM Uil oOecrieueHus Oe30MacHOCTH TP
oOpamieHnn ¢ OBITOBBIMH ~ mpuOOpaMM M TEXHHYECKUMHU
yCTpOMCTBAaMH, COXpPAHEHHsS 370pOBbS M  COONIOJNCHHS HOPM
HKOJIOTHYECKOT0 TOBEJACHHUS B OKpYXarolled cpeae; MOHMMaHUE
HEOOXOAMMOCTH TPUMEHEHHS NOCTHKCHUN (U3UKH M TEXHOJOTHH

IJId paliuOHAJIBHOTO ITPUPOAOIIOJIB30BaHUA

11

OneIT TOHMCKa, TPeoOpa3oBaHUS U MPEACTABICHUS HHPOPMAIUU
(GU3UYECKOTO COACpPKAHUSI C HCIOJIb30BaHMEM WH(OPMAIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJIOTHI; YMEHHE OLEHUBATh JOCTOBEPHOCTH
MOJIydeHHOW WH(MOpPMAIMM HAa OCHOBE UMEIOIIMUXCA 3HAHUA |
JOTIOJIHUTEIbHBIX ~ MCTOYHUKOB, YMEHHME  HCHOJb30BaThb P
BBIMOJTHEHUH Y4YeOHBIX 3aJaHUi Hay4YHO-IOMYJISIPHYIO JIUTEpaTypy
(U3UYECKOTO CONEpIKaHUS, CIPABOYHBIE MaTepuaibl, PECYpPChl CETU
WutepHer; BnageHue 0a30BBIMM  HaBBIKAMHU  NPEOOpa3oBaHUs
uH(pOpMalMd W3 OJHOHW 3HAKOBOW CHUCTEMBI B JPYIYyIO; YMEHHUE
co3/aBaThb COOCTBEHHbIE IHCHMEHHBIE U YCTHBIE COOOIICHHUS Ha

OCHOBE MH(OPMAIIUU U3 HECKOJIBKUX UCTOYHUKOB




INIEPEYEHDb 2JIEMEHTOB COIAEPKAHUA, IIPOBEPAEMBIX HA OI'D
11O ®PU3UKE

Kon

IIpoBepsiemMblil 3JIeMEHT COAePKAHUA

MEXAHUWYECKUE ABJIEHUA

1.1

Mexannueckoe JBWkeHue. MarepuanpHas Touka. (Cuctema  OTcCuéra.

OTHOCHUTEIHLHOCTD JABWXKCHU S

PaBHOMepHOE U HepaBHOMEpHOE JBMXeHuEe. CpenHss ckopoctb. Dopmyna st

1.2 BBIYUCIICHUS CpeHeH ckopocTu: v = S/t
PaBHOMepHOE NpAMOJIMHENHOE IBH)KEHUE. 3aBUCUMOCTh KOOPAMHATHI Tejla OT
BPEMEHU B CITy4yae PaBHOMEPHOTO MPSIMOJIMHEMHOTO IBUKEHUS:
13 (1) =x,+vt
I'paduky 3aBHCUMOCTH OT BPEMEHH [Jsi MPOCKIIMH CKOPOCTH, MPOEKIIUU
nepeMenieHusi, MyTH, KOOpAMHATHl TPU PABHOMEPHOM MPSAMOJIMHEHHOM
JBUKEHUU
3aBUCUMOCTh KOOpDJMHATHI Te€la OT BPEMEHHU B Cllydae pPaBHOYCKOPEHHOTO
MPSIMOJIMHEHHOTO ABUKEHUS:
2
S =vg # i+ ay = ;
2
@opMmyIbl IS TPOEKUUU MEpeMEUIeHHs, MPOEKIUU CKOPOCTH M TPOEKIUH
YCKOPEHUS IPU PaBHOYCKOPEHHOM IPSIMOJIMHEWHOM JIBUYKEHUU:
2
1.4 .sx(r)=vﬁx-r+ax-%.
U.\'('f) =Upy T4, 1,
a, (f)=canst,
Ul.‘fz - Ul.'rz =2£TT.S'_T
I'paduky 3aBUCHMOCTH OT BpPEMEHH IS TPOSKIHUHU YCKOPEHHSI, TPOEKIIUU
CKOPOCTH, NPOEKLUHU I[epeMelIeHUsl, KOOpAUHATHl IPU PaBHOYCKOPEHHOM
NPSIMOJIMHETHOM JIBU>KEHHH
CBobonnoe magenue. GopMyIibl, OMUCHIBAIOIINE CBOOOIHOE MaJeHHE Tena I0
1.5 BEePTHKAIH (JIBWKEHHE TeJa BHHU3 WIM BBEPX OTHOCUTEIHHO TOBEPXHOCTH

3emnu). ['paduxu 3aBUCUMOCTH OT BpEeMEHH MJIi MPOEKIHMHU YCKOpPEHUS,




MMpoOCKIMKU CKOPOCTH W KOOPAWHATLI IIPpU CBOGOI[HOM nmaaCHuM TCjIa II0

BEPTHUKAIH

CkopocTh pPaBHOMEPHOIO JBI)KEHHS Tella IO OKpYXHOCTH. Hampasnenue
CKOPOCTH.

@dopmyna i1 BBIYHCIEHUS CKOPOCTH dYepe3 paJuyC OKPYXKHOCTU U TMEPHOL

oOparteHus:
2nR
L=
T

LentpoctpemutenbHoe yckopeHue. HampaBieHue IEHTPOCTPEMUTEIBLHOTO

yckopenus. @opmyra i1l BBIYUCIEHUS YCKOPEHUSI:

1.6
2
a. — v
"R
®opmya, CBSI3bIBAIONIAs IEPUOJT M YACTOTY OOpaLICHHUS:
v = 1
T
Macca. ITnotHocTh BemecTBa. @opmyiia i BBIYUCICHUS INIOTHOCTH:
_m
1.7 V
1.8 Cwita — BektopHas ¢puzuveckas BennuuHa. CI0KeHHe CHIT
1.9 SBnenune unepuuu. [lepsroiit 3akon HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaBlI€HHOCTh BEKTOpA YCKOPEHUS Tela U BEKTOPa CUJIbI, IEUCTBYIONICH Ha
TEJIO0
Bzanmoperictsue ten. Tperuii 3axkon Herorona:
1.11 F. 21 = _P-l—}E
12 TpeHue nMokosi U TpeHHUE CKONbXeHUs. DopmMyria st BBIYUCICHUSI MOIYJISI CUJIBI

TPEHUS CKOJILXKCHUA:




F_=u-N

1.13

Hedopmarus Tenma. Ynpyrue u Heynpyrue nedopmanuu. 3aKOH YHPYToi

nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BCGMI/IpHOG TATOTCHHE. 3aKOH BCCMHUPHOI'O TATOTCHUSA:

My -1,
F=g L1 _2%
R
Cuna TspKkecTd. Y CKOpeHHe CBOOOTHOTO MaeHUS.
®dopmyrna 151 BBIYUCIICHHS CHIIBI TSOKECTH BOJIM3U ToBepXHOCTH 3emun: F = mg.
JIBrmxenue maneT Bokpyr ConnHua. [lepBas kocMuueckasi CKOpOCTb.

HeBecoMocTh 1 neperpy3ku

1.15

Nmrynbe Tena — BekTopHas (pu3uvecKkas BeTMInHa.
=m0

HNmnynsc cucremsl tein. M3menenue umiynsca. MIMmyiibe cuisl

1.16

3aKkoH COXpPAHCHUS UMITYJIbCa JJIA 3aMKHYTOﬁ CHUCTEMBI TCII:
D=0, i, U, =const

PeakTnBHOE NBIKEHNE

1.17

Mexannueckas pabota. @opmyiia Asisi BEIYUCICHUS paOOThI CUJIBL:

A=F5ooscx

Mexannueckass MOIITHOCTD:

=24
I

1.18

Kunernueckas u IMOTCHIHMAJIbHAasA SHEPIUsl. (DopMyna JJIs1 BBIYMCJIICHU S

KUHETUYECKON IHEPTUM:

HE)E
Ey ="

TeopeMa o knHeTHuecKou s3Heprun. Gopmyiia I BBIYUCICHNUS OTCHIMAIBHON




SHCPTrUU TCjia, MOAHATOIO

HaJa 3eMIIEN:

E,=mgh

Mexanuyeckas JHEprus:

E=E;.+E ?

1.19 3aKOH COXpaHEHUsI MEXaHUYEeCKOM sHeprun. PopMyia JijIsl 3aKOHA COXPAHECHUS
MEXaHHYECKOM SHEPTUHU B OTCYTCTBUE CUJI TpeHUs: £ = const.
[IpeBparieHue MexaHMYECKON SHEPTUU TTPU HATUYUU CUJIbI TPEHUSL.
[TpocThie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKH.

Peryar. MomenT cunbl: M - Fl.
VYcioBue paBHOBECHS phluara:
M +M +..=0
1.20
[TonBuxHBIN 1 HeTTOABKHBIN O0510KU. KITJ] mpocThIx MeXxaHU3MOB,
n= A‘E[ME:&HE.H
Aﬂrpaqema
JlaBiienue TBEpIOTO TENA.
®opmyna a5l BBIYUCICHUSI TaBJIeHUs TBEPIOTO Tena:
_F
pP= G

121 JlaBiieHue ra3a. ATMOC(epHOE aBICHHE.

' ['unpocraTyeckoe AaBieHUuE BHYTPH JKUIKOCTH.
®opMmyia 1715l BBIYUCIICHUS 1aBJIICHUS] BHYTPU KUIKOCTH:
P=P+Dy,

1.22 3akoH [lackans. ['mppaBnuyeckuii npecc
3akoH Apxumena. Popmyna s ONpPENEICHUS BBITAIKUBAIOIIECH CHIIBI,
JIEUCTBYIOILEH Ha TEJO, MOTPYKEHHOE B KUJIKOCTh WIIH Ta3:

1.23

F_jlm_ =pgV

YcnoBue nnaBanud Tena. [1maBanue CyI0B M BO3AYyXOILIIAaBaAHUEC




1.24

Mexannueckue KosnebaHus. AMIUIMTYNA, NEpUOJ W YacToTa KoJeOaHWil.

®dopmyria, CBI3BIBAIOIIAS YaCTOTY U MEPUO KOJICOAHU:

1.25

MaremaTuueckuii W TNPYXKUHHBIA MasTHUKU. [IpeBpalieHue sHeprum nOpu

KOJIE0ATEIbHOM IBUXEHUU

1.26

3aryxatomue konebanus. Bernyxnenusie konedanus. Pezonanc

1.27

Mexanndeckue BOJHBI. [IpoaosibHBIE M MOINEpEYHbIE BOJHBL. [[nMHa BOJHBI U

CKOPOCTh PaCIpOCTPAHEHUS BOJHBI:

h=v-T

1.28

3ByK. ['poMKOCTh M BbICOTa 3ByKa. OTpa)keHHE 3BYKOBOW BOJIHBI Ha TpaHHUIIE

IByX cpenl. H(pa3ByK u yIbTpa3ByK

1.29

Ipakxmuueckue pabomul

N3MmepeHnne cpenHel IUIOTHOCTH BEIIECTBA; apXUMEIOBOW CHJIBI; KECTKOCTH
NpPY>XUHBL, KO3((UIIMEHTAa TPEHUS CKOJIbKCHHS; pabOThl CHIIBI TPEHUS, CHUJIbI
YOPYTOCTH; CpelHEeH CKOPOCTH JBHKEHHS OpycKa MO HAKJIOHHOM IJIOCKOCTH;
yCKOpeHusi Opycka Mpu JBHKEHUH IO HAKIOHHOM IUIOCKOCTH; YacTOThl U
nepuosia KoiedaHMH MaTeMaTHYeCKOTO MasTHHKA; YacTOThl W Iepuoja
Kosie0aHUM MPYKUHHOTO MasTHUKA; MOMEHTa CHJIbI, IEHCTBYIOIIETO HA phIYar;
paboThl CHIJIBI YHPYrocTH MPHU MOABEME Tpy3a C TMOMOIIbIO HEHNOJBH)KHOTO
6J10Ka; pabOTHI CHIIBI YIPYTOCTH IPU MOABEME Tpy3a C MOMOIIBIO MOABHKHOTO
O10Ka.

HccnenoBanue 3aBUCUMOCTH apXHUMEIOBOH CHIIBI OT 00BEMaA MOTPYKEHHOM
YacTH TeJa U OT IUIOTHOCTH JKUJKOCTH; HE3aBUCUMOCTH BBITAIKUBAOLIEH CHIIBI
OT MAaccChl TeNa; CUJIbl TPEHUS CKOJIBKEHHSI OT CHJIBI HOPMAaJIbHOTO JABJICHUS U OT
poZla MOBEPXHOCTHU; CHJIBI YIPYTOCTH, BO3HUKAIOIIEH B IIPYXUHE, OT CTENEHU
nedopMaluu Mpy>KUHBI; YCKOPEHUs: Opycka OT yrja HakJIOHa HampaBIISIOIIEH;
nepuojia (4acToThl) KoeOaHUH HUTSHOTO MasTHHKA OT JUIMHBI HUTH; MEpPHUOa
KoJie0aHUM MPYKUHHOTO MAasTHUKAa OT MAacChl Irpy3a U KECTKOCTH MPY>KHUHBI;
UCCIICIOBAaHME HE3aBHUCHUMOCTH TIepuoja KoJeOaHWi HHUTSHOTO MAasTHHKAa OT

macchl rpy3a. [IpoBepka yciioBHs paBHOBECHS phlyara

1.30

Qusuueckue s6neHUs 6 npupode: TPUMEPbl ABWKEHHS C pa3IMYHBIMHU
CKOPOCTSIMH B )KUBOU U HEKUBOW IPUPOJE, NEUCTBUE CWIbI TPEHUS B IIPUPOLE U

TEXHUKEC, TMPUIMBBI W OTJIMUBBI, JABHXXCHHC ILIIAHCT ComHeuynoin CHUCTCEMBHI,




PEaKTHUBHOE JIBM)KEHHE JKUBBIX OPraHU3MOB, PhIUard B TEJI€ YEJIOBEKa, BIUSHUE
aTMoc(epHOro JaBlieHHs Ha KUBOM OpraHu3M, IUIaBaHHE PbIO, BOCIPHUSTHE

3BYKOB KUBOTHBIMH, 3CMJICTPSCCHUC, ceiicMuuecKkue BOJIHBI, IyHaMH, 3X0

Texnuueckue ycmpoiicmea: CIAJOMETP, NAaTUMKU IOJIOXKEHUSI, PACCTOSHUSA U
YCKOpPEHUs, NWHAMOMETp, TMOJIIUIHUKHA, PAKEeThl, pblYar, MOJBWKHBIA U

HETOJIBIKHBINA OJIOKH, HAKJIOHHAs TUIOCKOCTh, MPOCThIE MEXaHU3MBI B OBITY,

11 COOOILAIOIIMECs] COCYAbl, YCTPOMCTBO BOAOIMPOBOAA, THUAPABIMYECKHI mpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoOMeTp, 3XOJOT,
UCIIOJIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE

2 TEIUJIOBBIE ABJIEHUA
OcCHOBHBIE  TIOJIOKEHUSI  MOJIEKYJIAPHO-KMHETUYECKOM  TEOpUHu  CTPOCHHS

2.1 BemecTBa. Mojienu TBEPIOTO, KUIKOTO M Ta3000pa3HOr0 COCTOSHHIA BEILECTBA.
Kpucrannnueckue u amopgHsbie Tena

27 JBwxenue wyactun BemiecTBa. CBS3b CKOPOCTUM  JBMIKEHUS YacCTUI[ C

' TeMriepatypoi. bpoyHoBckoe nBmwkenue, muddys3us

2.3 CMmauuBaHue Y KalWUISPHBIE SIBIICHUS

2.4 TeryoBoe pacliupeHue U coxaTue

2.5 TennoBoe paBHOBECHE

"6 BuyTtpennsas snHeprus. PabGora u Termuonepenadya Kak CcHoocoObl HM3MEHEHUS

' BHYTPEHHEHN SHEPTUU

2.7 Buas! Tensonepenaun: TEMIONPOBOIHOCTh, KOHBEKIIUS, N3TyUYEeHUE
HarpeBanue wu oxnaxnaenue Ttein. KoiauyecTBO  TEIJIOTHI. Y enbHas
TEIUIOEMKOCTb:

2.8
O=am(t,—1)
3aKOH COXpaHEHHUS PHEPrHMHM B TEIUIOBBIX Ipoleccax. YpaBHEHHE TEIIOBOTO
Oananca:

2.9

QO +0, +..=0
Ucnapenne u koHaeHcanus. V3MeHeHWE BHYTPEHHEH SHEPrud B MpOLEcCce

510 ucrapeHuss M KoHjAeHcauuu. Kurmenwe IKUIKOCTH. YenbHas TemioTa

. napooOpa3zoBanus: L = O/m

2.11 BnaxunocTs Bo3ayxa




2.12

[InaBnenue wu kpucraymmsanus. l3MeHeHHWe BHYTPEHHEH JHEPruu IpuU

IJIABJICHUU U KpUCTAJIJIIM3alluU. YILGJ'IBHaH TCIJIOTA I1JIaBJICHUA

,_0

m

2.13

BHyTpeHHss sHEprusi cropanus TOIUIMBA. Y AeJIbHAs TeIIOTa CropaHus TOIUIMBA:
q=0/m

2.14

[Tpuntumne! padoTs! TermnoBsix ABurarenei. KI1J[ remmoBoro aurarens

2.15

Ipaxmuueckue pabomul

H3mepenne ynenbHON TENIOEMKOCTH METAJUIMYECKOTO LUIMHJIPA; KOJIMYECTBA
TEIJIOTHI, TIOJYYEHHOTO BOJOW KOMHATHOW TeMmeparypsl (PUKCHPOBAHHON
Macchl, B KOTOPYIO OIYLIEH HArpeThli IWIMHAP; KOJIMYECTBA TEIUIOTHI,
OT/JIAHHOT'O HAarpeThIM LMWJIWHIPOM, IOCJIE€ OIYCKAHHS €ro B BOAY KOMHATHOM
TEMIIEpaTypbl; OTHOCUTEIBbHOM BIXKHOCTA BO3/lyXa; YICIbHOM TEIJIOTHI
IaBieHUus Jbaa. lMcciaenoBaHWe HM3MEHEHHsI TEMIIepaTypbl BOABI  IIPHU
Pa3IUYHBIX YCJOBHSIX; SIBJICHMSI TEIUIOOOMEHA IMPH CMEIIMBAHUM XOJOAHOW U

ropsiueit BOJbI; MpoIiecca UCHapeHUs

2.16

Dusuueckue A61eHUs 6 npupode: TIOBEPXHOCTHOE HATSDKEHHE U KallWJUIAPHBIE
SBJICHUSI B MPHUPOJE, KPUCTAILIBI B MpHUpoje, uznydenue ConHIa, 3aMep3aHue

BOJIOEMOB, MOpPCKHE OpH3bI; 00pa3oBaHUE POCHI, TYMaHa, MHEsl, CHera

2.17

Texnuueckue ycmpoticmea: KalWuUIApbl, IPUMEPBI UCIOJIb30BAHNS KPUCTAIIIOB,
KUAKOCTHBIM TEPMOMETp, NAaTYMK TEMIEPATypbl, TEPMOC, CUCTEMA OTOILICHUS
JIOMOB, TUTPOMETPBI, ICUXPOMETP, MapoBasi TypOuHa, ABUraTelb BHYTPEHHETO

CTOpaHus

OJIEKTPOMATI'HUTHBLIE SABJIEHU A

3.1

DnekTpusanusd Teil. [[Ba Buja aIeKTpUUeCKUX 3apsioB

3.2

B3anmoneiicTBue 3apsskeHHBIX Tell. 3akoH Kynona

3.3

3aKOH COXpaHEHMsI AJIEKTPUUECKOTO 3apsiia

34

Onexkrpuueckoe mnone. Hanpskx€HHOCTh anekTpudyeckoro mnois. I[IpuHuun

CYTIEPIO3UIINH JIEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)

3.5

Hocurenu »snekTpudeckux 3apsgoB. JleicTBHE SJIEKTPUYECKOrO TOJIS Ha

AJIeKTpudecKue 3apsibl. [IpOBOIHUKY U TUANEKTPUKH

3.6

[TocTosiHHBIN AnekTpruyecKkuil TOK. JlelcTBus AnekTpudeckoro Toka. Cuia Toka.




Hanpsxenue.
I=q/t, U= A/

9JI€KTpI/I‘IeCKOG COMMPOTHUBJICHUC. YaenpHoE SJICKTPUYICCKOC CONIPOTUBJICHUC:

3.7 R =pl/S
13 3akoH Oma ans y4yactka snekrpuyeckoit nenu: [ = U/R
[TocnenoBarenbHOE COEIMHEHHE IPOBOAHUKOB:
I =1, U=U +U,; R=R +R,
1 1 1 2
3.9 [TapannensHOE COeAMHEHHE TPOBOHUKOB PABHOTO COMTPOTUBIICHMUS:
U =U;:I=1+I; rR=5,
2 2 7
CmMeniaHHbIe COETMHEHUS TPOBOTHUKOB
3.10 Pabota 1 MmomHOCTE AnekTpudeckoro Toka. 4 = Ult, P = Ul
3akoH J[xoyns — Jlenia:
3.11 O=I"R-t
310 OnbiT Opcrena. MarHutHOe T1oOJi€ MPSAMOrO MPOBOJHHMKA C TOKOM. JIlnmHuM
MarHUTHOM MHAYKIIMU
313 MarautHoe mojIe IIOCTOSHHOrO MarHuTa. B3anmMoaeldcTBHE IOCTOSHHBIX
MarHuTOB
3.14 JlelicTBME MAarHUTHOTO TOJIS1 Ha MPOBOJHUK C TOKOM
3.15 Oneitel @apanes. SBnenue snekTpoMarHuTHON nHAYyKUuuU. [Ipasuino Jlenna
Ipaxmuueckue pabomul
N3MepeHne  BIEKTPUYECKOTO  CONPOTHBICHUS  PE3UCTOpPa;  MOIIHOCTH
AIIEKTPUIECKOTO TOKA; PabOTHI AIEKTPUIECKOTO TOKA.
3.16 UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, BO3HHMKAIOUIETO B IPOBOJHUKE

(peBI/ICTOpH, HaMHO‘IKa), OT HAIIPAKCHHA Ha KOHIIAX MPOBOJHUKA, 3aBUCUMOCTU
COIIPOTUBJICHUA OT IJIMHBI IIPOBOJHUKA, IJIOIMAAMW €T0 MOICPCYHOIO0 CCUCHUA U

YACIBHOT'O COIPOTUBJICHUS.




HpOBepKa nmpasujia JJIs1 3JICKTPUUYCCKOI'0 HAIIPAKCHHA IMPU TOCICAOBATCIIBHOM
COCOIMHCHHUH IIPOBOAHHUKOB, IIpaBuUjia IJId CHJIBI J3JICKTPUYCCKOIO TOKa IIpHU

napajieIbHOM COEIMHEHUH MPOBOAHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue s61eHUs 8 Npupoode: BIEKTPUUECKUE SBICHHS B aTMocdepe,

3.17 AJICKTPUYECTBO JKMBBIX OPTraHW3MOB, MAarHUTHOE IMOJIe 3eMJIH, Jpeiid) MOITIOCOB,
POJIb MATHUTHOTO TIOJIS IJIs1 )KU3HU HA 3eMIle, TOJSIPHOE CUSTHHE
Texnuueckue ycmpouicmea: 3JIEKTPOCKON, aMIEPMETP, BOJBTMETP, PEOCTaT,
CUETYMK  DJIGKTPUYECKOM  SHEPTruu,  DIIEKTPOOCBETUTENIbHbIE  MPUOOPHI,
3.18 HarpeBaTellbHbIE AJIEKTPONIPUOOPHI (mpumepsl), JIIEKTPUYECKHUE
PEeIOXPaHUTENH, D3JIEKTPOMArHUT, OAJIEKTPOJABUraTeNIb IOCTOSHHOTO TOKa,
reHepaTop MOCTOSHHOTO TOKA
3.19 OnekTpoMarHuTHbie BoJHBI. [1Ikana 351eKTpoMarHuTHBIX BOJTH
3.20 JIyueBas monens cBera. [IpsaMonnHeitHOE paclIpOCTpaHEHUE CBETA
3.21 3akoH oTpaxeHus ceerta. [1nockoe 3epkaino
3.22 [Ipenomnenue cBeta. 3aKOH MPETOMIICHUS CBETA
3.23 Hucnepcus ceera
-~ JIunza. Xoxa nydeit B nuH3e. POKYCHOE paccTOsHUE JIMH3bL. OnThueckas cuia
. muH3el: D = 1/F
3.25 I'ma3 kak ontuyeckas cucrema. OnTudeckue mprudopsI
IIpaxmuueckue pabomoi
#HiH#HPar###l13MepeHre ONTUYECKOM CHIIBI coOuparoniei JHH3BI;, (HOKYCHOTO
paccTosiHus coOuparoIiei JMH3bI (10 CBOMCTBY paBEHCTBA pa3MEpOB MpeAMETa U
U300pakeHusl, KOT/1a MpeIMeT PACHOJIOkKEH B TBOMHOM (OKyce), IMOoKazaTels
3.26 MPEJIOMIIEHUS CTEKJIA.
#iHPar###llccnenoBanue CBOMCTBA M300pakK€HUS, MOJYYEHHOT'O C IOMOIIBIO
coOuparomiel JHH3bI, M3MEHEHUS (OKYCHOTO DPACCTOSIHHUSI JBYX CIIOXKEHHBIX
JIMH3; 3aBUCUMOCTH yTJia TPEJOMIICHUS CBETOBOTO Jlyda OT yIJia MaJeHUs Ha
TPaHULIE «BO3YyX — CTEKIIO»
327 Qusuueckue saenenusi ¢ npupode. 3arMmenHuss Comnua u JlyHbel, 1Bera Ten,
' ONTHYECKHE SBJIEHUS B atMochepe (1BeT HeOa, pedpakius, pagyra, MUPax)
398 Texnuueckue ycmpoticméa: OYKH, TIEpUCKOI, (QoToanmapaT, OINTHYECKUE
' CBETOBO/IbI
4 KBAHTOBBGIE ABJIEHUA
4.1 PagnoaktuBHOCTh. Anb(da-, OeTa-, raMma-u3nydeHus. Peakiuu anbda-u Oera-




pacmaga

4.2 OmnsiThl Pesepdopaa no paccesnuto anbda-vactui. [lnanerapuas Mmozens atoma

4.3 Cocras aromHoro sapa. 3oronst

4.4 [Iepuon nonypacnaga aTOMHBIX SAEP

4.5 SAnepHble peakuu. 3aKOHbI COXPAHEHHUS 3apsJ0BOI0 U MaCCOBOTO YHCET
Qusuueckue sAe61eHUs 6 npupode. €CTECTBEHHBIM paJMOAKTUBHBIN  (OH,

4.6 KOCMHUYECKHE JIy4d, PAJUOAKTUBHOE W3IIyYEHHE MPUPOAHBIX MHHEPAJIOB,
JieficTBUE palMOaKTUBHBIX U3IYyYEHUI Ha OpPraHNU3M YeJIOBEKa

47 Texnuueckue ycmpoiicmea: CIEKTPOCKOI, HHIMBUIYAJIbHBINA JO3UMETpP, Kamepa

Bunscona, anepHas sHepreTuka




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETH

HUHTEPHET
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