MUHUCTEPCTBO NNPOCBELEHUS POCCUCKOMN ®EJEPALIAUA

MunucrepcTBo oopazoBanusi Camapckoi o01acTu

IOro-BocTo4Hoe ynpaBjieHue

I'bOY COIII c.JleTHUKOBO
PACCMOTPEHO ITPOBEPEHO YTBEPXJIEHO
PykoBoaurens MO W.¢.o. 3amecturens Jupexrop
yuuTeneii ecTecTBeHHO- | AUPEKTOpa 1o YP [1laBenesa M. H.
MaTEeMaTUYECCKOro IIUKJIa 3y6nosa H.H. | Ilpukas Ne 314
«28» 08 2025. oT «28» 08 2025 .
bakynuna C.B. :
[NoanwucaH:

[Ipotokon Ne 5
oT «28» 08 2025T.

LLlaBenesa M.H.
OcHoBaHue: 4
nogTeepxaato
3TOT AOKYMEHT

1l

PABOYASA ITPOI'PAMMA

(ID 7720558)

MecTononoxeHne

: F’BOY COUW c.
JleTHuKoBO

Hara: 2025.10.27
07:29:42+04'00'

yueOHoro npeamera «®@usuka. bazoBblii ypoBeHb)

U1 oOydJaromuxcs 7-9 KinaccoB

c.JlernuxkoBo, 2025



HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢u3uKke Ha YpOBHE OCHOBHOIO o00IIero o00pa3oBaHUs
COCTaBJICHa HAa OCHOBE MOJOXEHUW M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOHW 00pa3oBaTeNbHON MPOrpamMMbl, MPEACTABICHHBIX B
OI'OC 00O, a takxke ¢ yuétom (enepanbHOi paboueit mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenogaBanust yueoHoro npeamera «Ouznkay.

CopepxaHue mnporpaMMmbl MO (U3MKE HAMpaBieHO Ha (QopmMupoBaHue
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOy4YaroUIMXCsi M OpPraHU3aLMI0 H3y4YeHUs
Gu3MKU Ha NESITeNbHOCTHOW OCHOBe. B mporpamme mo (u3uKe yUHUTHIBAIOTCS
BO3MOXXHOCTH y4yeOHOro mpeamera B peanuzauuud tpedoanuiit ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM M METANPeIMETHBIM pe3yJbTaTaM 00y4YeHUsl, a TaAKXKe
MEXIPEIMETHbIE CBSI3M €CTECTBEHHOHAYYHBIX YUE€OHBIX MPEIMETOB Ha YpPOBHE
OCHOBHOT'O 00111eT0 00pa30BaHUsl.

[IporpamMma no ¢u3mke ycTaHaBIMBAET paclpeaesieHue yueOHOro Marepuaia
1o rogam oOyuyeHus (1o Kjiaccam), IpeuiaraeT NpUMEPHYIO MOCIEe10BaTENbHOCTD
U3yYeHUsl T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTUS HPEIMETHOIO COAECpKaHHUS M
yu€Te BO3paCTHBIX OCOOEHHOCTEN 00y4aroIMXCsl.

[IporpamMma 1o ¢usuke paszpaboTaHa C LEIbI0 OKa3aHUS METOJUYECKON
MIOMOIIIM YYUTEINIO B CO3JaHUU paboyeil mporpaMmsl 0 yueOHOMY MpPEAMETY.

®dusuka SBISETCA CUCTEMOOOPA3YIOIIUM JIJIsl €CTECTBEHHOHAYUYHBIX Y4€OHBIX
OpPEeIMETOB, IOCKOJbKY (PU3MUECKHE 3aKOHBI JieKaT B OCHOBE IIPOLECCOB U
SBICHUH, W3ydyaeMbIX XHUMHEH, Ouosoruei, acrpoHomMuerd u ¢GU3HIECKOU
reorpaguel, BHOCUT BKJIQJ] B €CTECTBEHHOHAyYHYI0 KApTHHY  MHpa,
npefocTaBisieT Haubonee sICHble O00pa3lbl NPUMEHEHUS HAyyHOro MeEToja
MO3HAaHMSI, TO €CTh CII0C00a MOJyUYeHUs JOCTOBEPHBIX 3HAHUI O MUDE.

Onna w3 TIaBHBIX 3a7ad (Pu3HUecKoro oOpa3oBaHUS B CTPYKTYpE OOIIEro
o0pa3oBaHUsA COCTOMT B (POPMHPOBAHMHM €CTECTBEHHOHAYYHOW TPaAaMOTHOCTH U
MHTEpEca K HayKe y 00yJaroluxcsl.

N3yuyenne @u3ukun Ha 0a30BOM ypOBHE IMpEAINOJIaraeT OBJAJCHHE
CIEIYIOIIMMU KOMIETEHTHOCTAMH, XapaKTEPHU3YIOIIMMH €CTECTBEHHOHAYUYHYIO
IPaMOTHOCTb:

¢ HAYYHO OOBSICHSTH SIBICHUS;



e OLICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEI0BAHMS;
e UHTEPIPETUPOBATh  JaHHbIE M  HUCIOJb30BaTh  HAYYHBIC
JI0Ka3aTeabCTBA ISl OJIYYEHHUsI BBIBOOB.

Henu wusyueHus Qu3NKK Ha YypOBHE OCHOBHOIO OOIIEro o00pa3oBaHUS
onpenenensl B Konuenuuu mnpenonaBanus ydeOHoro mnpeamera «®Pusnka» B
oOpa3oBarenbHbIX oOpranuzauusx Poccuiickoit ®enepanuu, peannsyromux
OCHOBHBIE  00111€00pa30BaTelIbHbIE MPOTPAMMBI, YTBEPKIEHHON pelIeHHEeM
Konnerun Munucrepctsa npocsemienus Poccuiickoit denepanuu (mpoTokoia ot 3
nexadps 2019 r. Ne [1K4BH).

eaun nzyyenus Gpusuku:

e TpUOOpEeTeHHE HHTEpeca M CTpEeMJIeHHs OOydYaromMXCd K HAyYHOMY
U3yYEHUIO TPUPOABI, PAa3BUTHE HX HMHTEJUIEKTYAJIbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEIA;

e pa3BUTHE NPEJCTABICHUN O HAYYHOM METOJIe MO3HaHUs U (HOpMUpOBaHUE
UCCJIeI0BATEIBCKOIO OTHOLIEHUS K OKPY>KAIOIIUM SIBICHUSIM;

« (¢dopMHpOBaHHME HAYYHOTO MHUPOBO33PEHUSI KakK pe3yjbTaTa H3y4YeHUs
OCHOB CTPOCHHMS MaTepuu U pyHAaMEHTAIbHBIX 3aKOHOB (DU3UKH;

« (QopmMupoBaHHE MPEACTABICHUN O POIM (PU3MKU IS Pa3BUTUS APYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTH];

e pa3BUTHE  TPEACTABIEHUH O  BO3MOXKHBIX  chepax  Oyayuieit
npo¢eCCUOHATBHON JEATENIbHOCTH, CBA3aHHON C (PU3UKOM, MOATOTOBKA K
JaJIbHENIIeMy O0OyYEHHUIO B 3TOM HalpaBICHUHU.

JlocT)KeHHEe 3TUX Iejed MmporpaMMbl IO (UM3MKE Ha YPOBHE OCHOBHOIO

obmrero oOpa3oBaHusl 00ECIIEUYNBACTCS PEIICHUEM CISAYIOIINX 3a1a4.

e MnpuoOpeTeHHne 3HaHMW O JUCKPETHOM CTPOCHHM  BEIIECTBA, O
MEXaHUYECKUX, TEIIOBBIX, 3JEKTPUYECKUX, MAarHUTHBIX M KBAHTOBBIX
SABJICHUSX;

e TPUOOPETEHHE YMEHUH OINHUCHIBATH M OOBSICHATH (DU3MUECKUE SIBICHHS C
UCTOJIb30BaHUEM TOITYUCHHbBIX 3HAHUM;

e OCBOGHHE METOJOB pEIIEHUsS NPOCTEHIIMX pPACUYETHBIX 3adad C
UCIIOJIb30BAHUEM buznyeckux MoJene, TBOPYECKUX U
NPaKTUKOOPUEHTUPOBAHHBIX 33]1aY;

¢ pa3BUTHE YMEHUN HAOIIOJATh MPHUPOJIHBIC SIBICHUS U BBIOJIHATH OIBITHI,
nabopaTtopHble pabOTBl W AIKCHEPUMEHTANbHBIE HCCIEIOBAaHUSA C
UCTIOJIb30BaHUEM U3MEPUTEIBHBIX TPHOOPOB;



e OCBOEHHE MPUEMOB palbOThl ¢ MHPOPMALUEH (PU3UUECKOTO COACPKAHMUS,
BKJTFOYass HHPOPMAITUIO O COBPEMEHHBIX JOCTHKCHUSAX (PU3UKHU, aHAIHA3 U
KPUTHUYECKOE OIICHUBaHUE MH(POPMAIINH;

e 3HAKOMCTBO cO chepaMu MpodhecCHOHATBHON JAeATeIbHOCTH, CBI3aHHBIMU
C (u3uKOH, W COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIKEHUAX (U3MUECKOU HAYKH.

Ha usyuenue ¢usuku (6a30Bblil ypOBEHb) Ha YpOBHE OCHOBHOI'O OOIIETO

oOpazoBanus orBoautcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEJENI0), B 8
kiacce — 68 gacoB (2 Jaca B Hemenmo), B 9 kimacce — 102 yaca (3 yaca B HEJIEINiO).

[Ipennaraemslii B mporpammMe no (u3HKe nepedyeHb JabopaTOpHBIX padoT U
OTBITOB HOCUT PEKOMEHAATENIbHbIN XapaKTep, YUUTeNb JIeJaeT BbIOOP MPOBEICHHUS
7a060paTOpHBIX PabOT U OMBITOB C YYETOM MHIMBHUIYaIbHBIX OCOOCHHOCTEH
oOy4aromuxcs, CIHUCKa SKCIEPUMEHTAIBHBIX 3a/IaHMii, MpeJlaraéMbiX B paMKax
OCHOBHOT'O TOCYAapCTBEHHOI'O dK3aMeHa 1o (U3HKe.

COIAEPKXAHUE OBYUEHUASA
7 KIIACC

Paznen 1. ®u3uka u eé poJib B NO3HAHUM OKPYKAIOIIET0 MHUPA.
®usnka — Hayka o mnpupone. fABieHus npuponbl. OUNYECKHE SBICHUSA:
MEXaHUYECKHE, TETUIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.
dusndeckne BeaWYUHBL. M3MmepeHue Qusnueckux BenuuuH. DU3HUECKHE
npubopsl. [lorpemHocTs n3MepeHuit. MexayHapoiHas CUCTEMa €TMHHII.
Kak ¢usuka wu Jpyrue ecTECTBEHHbIE HAyKH H3Y4aloT TPUPOIY.
EcTecTBeHHOHAYUYHBIM METOJ TO3HAHWA: HAOIIOJIEHHWE, TOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIIBIDKEHHUE THUIIOTE3, SKCIIEPUMEHT 10 MPOBEPKE TUTIOTE3, OOBSICHEHUE
HaOmomaemoro siineHus. Onucanue GU3NIeCKuX SBICHUN C TTIOMOIIBI0 MOJIEIIEH.
Hemoncmpauuu.
o MexaHnuueckue, TEIUIOBBIE, JJIEKTPUYECKHE, MArHUTHBIE, CBETOBBIC
SIBJICHUSL.

o @usnyeckue MpUOOPHI U MPOIEAYpPa MPSMBIX U3MEPEHUN aHAOTOBBIM U
U (POBBIM TPUOOPOM.

Jlabopamopnwie padbomot u onvimol.

« OmnpeneneHune 1EHBI IETICHUS MIKATIBI U3MEPUTEITHLHOTO TPUOOpA.



o H3MepeHnue pacCTOSHUM.

« H3mepenue o0bEMa KUAKOCTH U TBEPIOTO TeEIA.

« OmnpeneneHue pa3MepoOB MaJIbIX TEIL.

« U3mepenue Ttemmeparypbl IpU TMOMOIIM KUIKOCTHOTO TEPMOMETpa H
JaTYNKa TeMIepaTyphl.

« IlpoBeneHue wuccieaoBaHHs MO MPOBEPKE TUIOTE3bI: NAIBHOCTH MOJIETA
Iapuka, MyIEeHHOT0 TOPU30HTAIBHO, TeM OOJIbIlle, YeM OOJIbIlle BHICOTA
nmycKa.

Paspnen 2. IlepBoHavaibHbIe CBeICHHSI 0 CTPOCHMH BelleCTBA.

CrpoeHue BeliecTBa: aTOMbl M MOJEKYJbI, HX pa3Mmepbl. OMbITHI,

JIOKA3bIBAIOIIUE TUCKPETHOE CTPOEHUE BELIECTBA.

JIBwxkenne yactuil BemiectBa. CBsI3b CKOPOCTU JIBDKCHHUS YaCTUIl C
TeMmrieparypoil. bpoyHoBckoe nBmwkenue, auddys3us. BzaumopeiicTBue uacTuil
BEIIECTBA: MPUTSIKEHNE U OTTAJTKUBAHUE.

ArperatHble COCTOSIHUS BEIECTBA: CTPOCHHE Ta30B, KUJIKOCTEH M TBEPIBIX
(kpuctamdeckux) Teia. B3auMocBsS3b MEXIy CBOWCTBAMHU BEIIECTB B Pa3HBIX
arperaTHhIX COCTOSHHUSX M MX aTOMHOMOJIEKYJISIPHBIM cTpoeHneM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUI BOJBI.

Jemoncmpayuu.

« Habmonenrne 6poyHOBCKOTO JBUKEHUSI.

« HaGmonenune nuddysun.

« HaOmionenue  gBIeHHM,  OOBACHSIOIIMXCS  MPUTSHKEHUEM — WIH

OTTAJIKUBAHUEM YaCTUIl BEILIECTBA.

Jlabopamopnuie pabomot u onvimot.

« OrmeHka JuaMeTpa aroMa METOAOM PSI0B (C  HMCIOJIb30BAaHUEM
dboTorpadmii).

o OnpITHI IO HAOTIOACHUIO TEMJIOBOTO PACITUPEHUS Ta30B.

o  OneITHI IO OOHAPYKEHUIO JEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nea 3. /IBu:keHue u B3auMo/eiicTBHe TeJl.

MexaHnnueckoe JBH)KEHHE. PaBHOMEpHOE W HEpPaBHOMEPHOE JBUKEHUE.
Cxopoctb. CpellHsisi CKOPOCTh MPH HEPAaBHOMEPHOM JABMXKEHUU. Pacuér mytu u
BPEMEHHU JIBUKECHUS.

SBnenue wHepUMU. 3aKOH WHEpIUHU. B3anmoneicTBue Ten Kak MNpUYMHA
M3MEHEHHSI CKOPOCTH JBMXKEHUsA Tel. Macca Kak Mepa HMHEPTHOCTH Tea.
[InotHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJEKYJ B €IUHULIC
o0BEMa BerecTna.



Cwita Kak XapakTepUCTHKa B3auMoAeucTBHs Tell. Cuila ynpyrocTu M 3aKOH
I'yka. M3mMepeHne cuiibl ¢ MOMOIIBIO THHAMOMETpA. SIBIIEHHE TATOTEHUS U CUja
TsokecTH. Criia TSKECTH Ha Apyrux maHerax. Bec tenma. Heecomocts. Crioxkenne
CWJI, HAPABJIIEHHBIX MO OAHOM mpsiMoi. PaBHonelcTByromas cui. Cuia TpeHHs.
TpeHune CKOIbKEHUSI U TPEHUE TTOKOsl. TpeHre B IPUPOJE U TEXHHUKE.
Jemoncmpayuu.
« HaOmoneHre MeXaHH4eCKOro ABMKEHUS Tea.
« H3MepeHue CKOPOCTH MPSAMOJIMHEUHOTO JBUKEHUS.
« HaOmonenue sBieHNs] HHEPLIUU.
« HaOmonenue u3MeHeHUs1 CKOPOCTH MPU B3aUMOJIEUCTBUU TEN.
« CpaBHEHHE Macc MO B3aUMOJICHCTBUIO TEIL.
« Cll0)eHue CHJI, HalpaBJICHHBIX MO OJTHOW MPSMOM.
Jlabopamopnuie padbomot u onvimot.
« Onmnpenenenue CKOPOCTH PABHOMEPHOTO ABMKEHUS (IIapUKa B KUJIKOCTH,
MOJIEIIN DIIEKTPUYECKOT0 aBTOMOOUIIS U TaK Jiajee).

« Onmnpenenenue cpenHeld CKOPOCTH CKOJIbKEHHSA OpycKa WIM IIapuKa I10
HAKJIOHHOM TIOCKOCTH.

« OrnpeneneHre MIOTHOCTH TBEPAOTO TeENA.

o OnpIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTH pacTshKeHHsS (JedopMaiiun)
NPYKUHBI OT IPWIOKEHHOW CHJIBI.

e OnbIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTD CHJIBI TPEHUS CKOJBKEHHS OT
BECa TeJla U XapakTepa CONPUKACAIOLIUXCS TOBEPXHOCTEN.

Paznen 4. JlaBjieHnue TBEPABIX TeJl, dKMIAKOCTE U ra3oB.

Hasnenune. CriocoObl yMEHBIIICHUS U yBEJIMUCHUA JaBieHus. JlaBneHue rasa.
3aBUCHUMOCTh JaBJICHHS Traza OT o00bEma, Temmeparypbsl. llepegada maBieHus
TBEPABIMU TEJAMH, XKUAKOCTAMH W razamu. 3akoH llackans. IlneBmaTnueckue
MalllUHbl. 3aBUCUMOCTb JABJIEHHUS >KUJIKOCTH OT TiyOuHbl. ['mapocratnueckuit
napagokc. Coobuaromuecs: cocyibl. [ ' napaBmnyeckue MeXaHu3Mbl.

AtMmocdepa 3emun u atmMocdepHoe naBieHue. [IpuunHBI CylecTBOBaHMS
BO3yImHONH o6onouku 3emiu. OmbiT Toppuyennu. M3mepenue atMochepHOTo
JaBiIeHUs. 3aBUCUMOCTh aTMOC()EPHOTO JIaBJIeHUs OT BBICOTHI HaJl YPOBHEM MOPSI.
[Tpubopst qy1st M3MepeHust aTMOCHEPHOTO JTABICHUSI.

JlelicTBrE )KUAKOCTH M ra3a HAa NMOTPYKEHHOE B HUX TeJO. BrITankuBaronias
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomiaBanue.

Jemoncmpauuu.

« 3aBHUCHUMOCTH JIaBJICHUS ra3a OT TEMIEPATYPHI.



o Ilepenaua naBneHUs KUJIKOCTHIO U Fa30M.

« Coolmaromuecs: COCy/ibl.

o T'maopaBimnueckuii mpecc.

o IlposiBnenue neicTBuss aTMOCPEPHOTO AaBICHUS.

e 3aBUCUMOCTb BBITAJIKUBAIOIIEH CHJIBI OT 00BEMA MOTPYKEHHOM YaCTU
T€Ja U TNIOTHOCTH KUJKOCTH.

e PaBEHCTBO BBITAJIKMBAIOLIEH CUJIBI BECY BBITECHEHHOMN KUJIKOCTH.

« YcClOBHME IUIABaHUS TEJ: IUIABAHUE WA MOTPYKEHUE TEJI B 3aBUCUMOCTH
OT COOTHOIIIEHUS TJIOTHOCTEN TeJa U )KUIKOCTH.

Jlabopamopnuie padbomot u onvimot.

« HccnenoBanue 3aBUCMMOCTH Beca Tella B BOJIE OT 00bEMaA MOrpyKEHHOM B
YKUJIKOCTh YacTH TeJa.

« OmnpeneneHue BHITAJKUBAIOIIEH  CUJIbI, JCHCTBYIOIIEH Ha  TeJIO,
MOTPY>KEHHOE B KUJIKOCTb.

« IlpoBepka HE3aBUCMMOCTH BBITAJIKUBAIOLIEH CUJIbI, IEHCTBYIONIEH HA TEJO
B JKUJIKOCTH, OT MACChI TeJa.

e OnpITbl, JIEMOHCTPUPYIOIIME 3aBUCHUMOCTb BBITUIKABAIOIICH CHIIBI,
JNEUCTBYIOIIEH Ha Teno B JKHUAKOCTH, OT OO0BbEMa MOTPYKEHHOW B
YKUJIKOCTb YaCTH TeJla U OT IUIOTHOCTHU KUJIKOCTH.

« KoHcTpyupoBanue apeomerpa WIM  KOHCTPYMPOBAaHHUE JIOAKH U
onpeaeeHue €€ rpy30n04bEMHOCTH.

Paznen 5. PabGoTra 1 MOIIHOCTH. JHEPrus.

Mexannueckast pabota. MOIIIHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJOK, HAKIOHHAs IUIOCKOCTh. [IpaBuiio
paBHOBecus pbiuara. [lpumMeHeHMe TIpaBWiIa paBHOBECHs] pblyara K OJIOKY.
«3omotoe mpaBuio» wMexaHuku. KIII[ mpocteix MexanusmoB. IIpocteie
MEXaHU3MbI B ObITY U TEXHUKE.

Mexannyeckas dsHeprus. KuHeTmyeckas U MOTCHIMAJIbHAS DJHEPIHUS.
[IpeBpaliienre 0JTHOTO BUJIa MEXAaHUYECKOW YHEPTUU B APYroOid. 3aKOH COXpAHEHUS
SHEPrUU B MEXaHUKE.

Jemoncmpauuu.

« IIpumepbl IPOCTHIX MEXAaHU3MOB.

Jlabopamopnwie padbomot u onvimol.

« Ornpenenenue pabOTbl CUJIBI TPEHUSI TPU PABHOMEPHOM JIBHXKEHUU Teja

10 TOPU3OHTAJIBHON OBEPXHOCTH.
« HccnenoBanue ycinoBul paBHOBECHS pblyara.



« WM3mepenue KII/ HaKIIOHHOM IIJIOCKOCTH.
« N3yueHne 3aKOHA COXpPaHEHUs MEXaHUYECKOW SHEPIUU.
8 KUIIACC

Pa3znen 6. TenioBble sIBJIEHMS.

OCHOBHBIE TIOJIOKEHUS MOJIEKYISIPHO-KUHETUYECKOM TEOpPUM CTPOCHUSA
BemlecTBa. Macca M pa3Mepbl aTOMOB M MOJEKYd. ONBITEI, NOATBEPKAAKOLIUE
OCHOBHBIE MOJIOKEHUSI MOJICKYJISIPHOKUHETUYECKOU TEOPHH.

Mogenun TBEPAOro, >KUIKOTO M Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrannuueckue u amopdusie tena. OObSICHEHNE CBOMCTB ra3o0B, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJIOXEHUN MOJEKYISIPHO-KUHETUYECKON TEOpHH.
CmauuBaHue U KanwuUISIpHBIE sABJI€HUA. TemIoBoe pacClIMpEeHHE U CKaTHE.

Temnepatypa. CBsi3b TemIeparypbl CO CKOPOCTBHIO TEIJIOBOIO JABMKECHUS
gactull. BHyTpeHHsss sHeprusi. CnocoObl W3MEHEHUsS BHYTPEHHEH HHEPTHH:
TeIIonepeaya u COBEpILICHUE paboTHI. Bunasr TeTUIoNEepe1auHu:
TEIUIONPOBOIHOCTh, KOHBEKIIUSI, U3JIyUYEHHUE.

KoanuecTBo TemnoThl. YeabHas TEINIOEMKOCTH BellecTBa. TemiooOMeH U
TEIJIOBOE paBHOBECHE. YpaBHEHUE TeruioBoro OamaHca. [lmaBienwe wu
OTBEpJCBAaHUE KPUCTANIMUECKUX BEIIECTB. YAeIbHAs TEIJIoTa IJIaBJICHUS.
[TapooOpaszoBanue u konHjaeHcaiusa. Mcmapenuwe. Kumenue. YnenbHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTh TeMIIEpaTypbl KHIIEHHs OT aTMoc(epHoro
JTaBJICHUS.

BnaxuocTps Bo3myxa.

DHeprus TOIIMBa. Y elbHas TEIUIOTa CTOpaHMUs.

[Tpunnumner paboTel TeroBeiX aBurarenei KIIJ TerutoBoro nmpurarens.
TernoBble IBUTaTENIN U 3aIIUTa OKPYKAIOIIECH CPEIbI.

3aKOH COXpaHEHUS U MPEBPAIICHUS SHEPTUM B TEIUIOBBIX MPOIIECCaX.

Jemoncmpayuu.

« Habmtonenne GpOyHOBCKOTO JBUIKEHUS.

« Ha6monenne nuddysun.

« HaGmoneHnue siBjeHUN cMaYMBaHUS M KalTWJIIPHBIX SBICHUH.

« HalGmoneHne TemioBoro pacupeHus T,

« l3MeHeHue naBieHUs rasa MpU U3MEHEHHWU OObEMA U HArPEBAHUU WIIU

OXJIaXKJICHUU.
« IIpaBuna uamepeHus: TemMIepaTypsl.
« Buasl Teronepeaayn.



o OxynaxaeHue Npu COBEPILICHUH PaOOTHI.

« Harpesanue npu coBepiiieHU pabOThl BHEITHUMH CHUJIAMHU.

« (CpaBHEHHUE TETUIOEMKOCTEN PA3IMYHBIX BEILIECTB.

« Habmonenue kuneHus.

« HaGmtoneHne nocTosHCTBA TEMIIEPATYPhI MPU TIABIICHHUH.

e Mopenu TEIIOBBIX IBUTATEEH.

Jlabopamopnuie padbomot u onvimot.

e OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO TIPUTSIKEHUS.

« OmnbIThI MO BRIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM UJIA caxapa.

e OnpITel MO HAOIIOJEHUIO TEIUIOBOT'O PACIIMPEHUS Ta30B, XUJIKOCTEH U

TBEPIBIX TEJI.

« Onpenenenue AaBiaeHUs BO3AyXa B Oa/sIOHE IINPHUIIA.

e OnpIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTh JIaBJICHHUSI BO3JyXa OT €ro

00bEMa M HArPEeBaHUS WIN OXJIAXKICHUS.

« IlpoBepka runote3bl JUHEHHOM 3aBUCUMOCTH JUTMHBI CTOJIOUKA JKUJIKOCTH

B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.
« HalGmoneHnne wu3MeHeHMs] BHYTPEHHEW OHEpPruu Tella B pe3yJbTaTe
TeIUIonepeaaun U paboThl BHEIIHUX CHII.

o HWccnenoBanue siBIeHUs TEIJIOOOMEHA MPHU CMEIIMBAHUU XOJIOJAHOW WU

ropsiueu BOJIBI.

« OrmnpeneneHne KOJIMYECTBA  TEIUIOTHI, IOJY4YEHHOrO BOJOW  TIpHU

TEIUI0O0OMEHE C HArPEThIM METAJUTMUECKUM IIUIHHIPOM.

« OrnpeneneHue yaenbHON TEIUIOEMKOCTH BEILIECTBA.

« MHccnenoBaHue npoluecca ucnapeHusl.

« OrmnpeneneHrne OTHOCUTEIBHOM BIAXKHOCTU BO3AYyXa.

« OrnpeneneHue yAenbHON TEIUIOTHI IUIABICHUS JIb/A.

Pa3znen 7. JinekTpuyeckne U MATHUTHbBIE SIBJICHHS.

Onektpuzauust Ten. J[Ba poja sieKTpuueckux 3apsiioB. B3aumoneiicTBue
3apsbkeHHBIX  Tenl. 3akoH KymoHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apsKEHHBIX TEJT OT BEJIMYMHBI 3aPsI0B U PACCTOSHUS MEXLY TeIaMu).

Onektpuueckoe mnone. Hampsok€HHOCTh 3iekTpudeckoro mnoisd. IlpuHuun
CYNEepHO3ULMHU dIEKTPUUECKUX MoJIel (Ha KAYECTBEHHOM YPOBHE).

Hocutenu snexkTpuueckux 3aps/ioB. DJIEMEHTAPHBIN AIEKTPUUECKUN 3apsi.
Crpoenune aroma. IIpoBOOHMKM U  JUANEKTPUKU. 3aKOH  COXPAHEHHS
AJEKTPUYECKOTO 3apsaa.



DJIEKTPUYECKU TOK. YCIOBHUSI CYIIECTBOBAHUSA JJIEKTPUUECKOTO TOKAa.
Nctounuku mnocTossHHOrOo TOKa. JIeMCTBUS AIEKTPUYECKOrO0 TOKa (TEmIOBOE,
XUMHYECKOE, MATHUTHOE). DIEKTPUUYECKUN TOK B KUIKOCTIX U razax.

Onekrtpuueckass uenb. Cuia  TOKa.  DJEKTPUYECKOE  HAIPSKECHHE.
ComnpoTuBneHrne MPOBOJHUKA. YIEJIBHOE CONPOTHUBIICHUE BellecTBa. 3akoH Oma
s ydactka uenu. [locmenoBarenbHOE W MApajuIeNIbHOE  COEIMHEHUE
ITPOBOJITHUKOB.

PaGora u MomHOCTh »3yekTpuyeckoro Toka. 3akoH [[xoyns—JleHua.
DnexkTpudecKue enu U NoTpeOUuTeNH 3IeKTpruIeckoil snepruu B 6biTy. KopoTkoe
3aMbIKaHHE.

[locTosiHuble ~ MarHuThl.  B3auMopeilcTBME  MOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosie. MarHuTHOe nosie 3eMJId U €ro 3Ha4€HUE I )KU3HU Ha 3eMiie.
OneiTr  Opcrena. MaruuTHoe TMoJe€  DJIEKTPUYECKOro Toka. IIpumeHenue
AIEKTPOMArHUTOB B TEXHHUKE. J[efiCTBUE MATHUTHOIO MOJISI HA TPOBOJIHUK C TOKOM.
DNeKTpoJABUraTelb MNOCTOSIHHOTO TOKa. VCHoJb30BaHHUE HIEKTPOABUTATENEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apanes. SABneHue sneKTpoMarHuTHOM MHAyKUuH. [IpaBuno Jlenua.

DneKTporeHepaTop. CrniocoOb1 MOJIyYEHUS ANEKTPUUYECKOU SHEPTHH.
DNEeKTPOCTaHIIMK Ha BO30OHOBIISIEMbIX HCTOYHUKAX SHEPTHUH.
Jemoncmpayuu.

e DIIEKTpU3aLHUS TEN.

« JIBa poja 3JIEKTPHUYECKHUX 3apsAJI0B U B3aUMOJICHCTBUE 3apsKEHHBIX TEI.
e  YCTpOWCTBO U JEUCTBUE IEKTPOCKOIA.

e DIEKTpOCTATUYECKAS UHAYKIUSI.

e 3aKOH COXpAaHEHUS ANEKTPUUECKUX 3aPSI0B.

e [IpoBOJHMKYN U TUPIEKTPUKH.

« MogenrpoBaHre CUIOBBIX JIMHUM 3JEKTPUYECKOTO IOJIA.

e HcTOYHMKM IOCTOSSHHOTO TOKA.

o JleWCTBHS DNEKTPUUECKOTO TOKA.

e DJEKTPUYECKUI TOK B )KUIKOCTH.

« T'a3o0Bb1i pa3psn.

« H3MepeHue CHIIBI TOKa aMIIEPMETPOM.

« H3MepeHue 3IeKTPUYECKOTO HANPSKEHHS BOJIBTMETPOM.

« Peocrar 1 MmarazuH CONpOTUBIICHUM.

« BzaumopelicTBHE NOCTOSIHHBIX MATHUTOB.

« MogennpoBanrue HEBO3MOKHOCTH Pa3ACICHHS ITOJIOCOB MarHNUTa.



MonenupoBaHre MarHUTHBIX MOJIEN MMOCTOSTHHBIX MAarHUTOB.

OmneIiT Opcrena.

MarauTHoe 1oje TOKa. DIEKTPOMArHUT.

JlercTBME MAarHUTHOTO TTOJIS1 HA MPOBOJAHUK C TOKOM.

DIIEKTPOABUTATENIb TOCTOSTHHOTO TOKA.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHIYKIIHH.

Omnbrter @apanes.

3aBUCMMOCTh HAMNpPaBICHUS MHIYKIIMOHHOTO TOKa OT YCIOBUH €To
BO3HUKHOBCHMS.

DIIEKTPOTe€HEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnuie padbomot u onvimot.

OnbITel 1O HAOMIOJECHUIO JJICKTPU3AIMK Tel MHAYKIMEH W TpHu
CONPUKOCHOBEHUH.

UccnenoBanne JE€UCTBUS DJIEKTPUUECKOTO TMOJISI HA MPOBOJHUKH H
JADIICKTPUKH.

Co6opka u nmpoBepka pabOThI JIEKTPUIECKOM 1IETH MOCTOSHHOTO TOKA.
N3Mmepenue u peryimpoBaHUe CUJIBI TOKA.

N3mepenue u peryampoBaHUe HANPSHKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKAa, MAYIIETO 4Y€pe3 pPEe3UCTOp, OT
CONPOTHUBIICHUS PE3UCTOPA U HATIPSIKEHHS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTb AIEKTPUUYECKOTO
CONPOTUBIICHUSI TPOBOJHUKA OT €ro [JIMHBI, IUIOLIAAN IONEPEYHOrO
CEYEHUs U MaTepHaa.

[IpoBepka mpaBWiIa CIHOXKEHHUS HAIPSHKEHUH TMPHU TOCIEIOBATEIILHOM
COEIMHEHNHU JIBYX PE3UCTOPOB.

IIpoBepka mpaBuia [Js CWIbl TOKa MPU MHapaJUIEIbHOM COEIMHEHUU
PE3UCTOPOB.

Ornpenenenue padOThI AIEKTPUUECKOTO TOKA, UAYILETO Yepe3 pe3UcCTop.
OnpeneneHue MOUIHOCTH  JJIEKTPUYECKOIO TOKA, BBIAEISIEMONl Ha
pe3ucrope.

HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA, MAYLIETO 4YE€pe3 JIAMIIOYKY, OT
HaIpsHKEHUS HA HEW.

Onpenenenue KIIJ[ narpeBatens.

NccnenoBanrie MarHUTHOTO B3aUMOJIEHCTBUS TOCTOSTHHBIX MAarHUTOB.
N3ydeHre MarHUTHOTO TMOJS MOCTOSIHHBIX ~ MAarHUTOB IMpU  HUX
00BEITMHEHUH U Pa3/ICIICHUN.



o HccnenoBanue nelcTBUA DJIEKTPUUYECKOIO TOKA HA MArHUTHYIO CTPEIIKY.

e OnbITel, JIEMOHCTPHUPYIOIIWE 3aBUCHUMOCTb CWJIBI B3aUMOIECHCTBUS
KAaTyIIKM C TOKOM M MarHura OT CWJbl TOKa W HAIpaBIEHUS TOKa B
KaTyLIKE.

« H3yueHue neiCTBUSA MAarHUTHOTO IOJISI HA IPOBOJIHHUK C TOKOM.

« KoHcTpynpoBaHnue u uzyueHue paboThl JEKTPOABUTATENSL.

« W3mepenue KIIJI 35ekTpoABUTaTeIbHOM YCTAHOBKH.

e OmnbITEl MO HCCIENOBAHUIO SIBJIICHUS JJIEKTPOMATHUTHOW WHIYKLIMM:
UCCIENOBAaHNE W3MEHEHUW 3HAYEHUsS] W HANpaBICHUS HWHIAYKIHOHHOIO
TOKa.

9 KUIIACC

Pa3znen 8. Mexanuyeckue siBJICHUS.

MexaHnnueckoe JABuWKeHHE. MarepuanpHass Touka. Cucrema OTCUETA.
OTHOCHUTEIBLHOCTh MEXAHMYECKOrO0 JABWXKEHUSA. PaBHOMEpHOE MPSMOJUHENHHOE
nB>keHrne. HepaBHOMepHOE NpsSIMOJIMHETHOE ABMKeHUE. CpeHssi U MTHOBEHHAas
CKOpOCTb T€Jia TPU HEPABHOMEPHOM JIBUYKECHUHU.

VYckopenue. PaBHoyckopeHHOe mpsiMosiuHelHoe JBmwkeHue. (CBoOomHOE
nagenue. OnsiTel ["anumes.

PaBHOMepHOE ABMXKEHHUE MO OKpY>KHOCTH. Ilepron u ydacrora oOpaieHus.
JIuneliHas u yrioBasi CKOpocTu. LIeHTpocTpeMUTenbHOE YCKOPEHUE.

[Tepsbiii 3akoH Hptotona. Bropoit 3akon HeroToHa. Tperuit 3akon HeroToHa.
[TpuHUMI CyNEepIIO3UIUHU CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuina TpeHus: cuia TpeHUs CKOJIbKEHUS, CHIla
TPEHUS MOKOS, IPYTU€ BUIbI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpEHHE CBOOOIHOTO
najgenus. JIBwkenue maHeT BOkpyr CosHua. IlepBas xocMuueckasi CKOPOCTb.
HesecoMocTts 1 neperpys3ku.

PaBHOBecue maTepuanbHOM TOYKU. AOCONMIOTHO TBEpAOE Teno. PaBHOBecwe
TBEPAOTO TEJA C 3aKPEIVIEHHON OChIO BpaleHus. MoMeHT cuibl. LIeHTp TskecTH.

Nmnynec Tena. M3menenue mmmyinbca. UMmynbe cuibl. 3aKOH COXpaHEHUS
“MIyJibca. PeakTHBHOE IBUKEHHUE.

Mexannueckass pabota W MOIIHOCTh. PaboTa cun TsKeCcTH, YHPYrocTH,
tperusi. CBsi3b dHEpPTUH U paboThl. [loTeHIManpHas YHEPTUS Tella, TOJHATOTO HaJl
MMOBEPXHOCTHIO 3eMiIH. [loTeHIIManbHas SHEPrus CxKaTtou npyxkuHbl. Knnetnueckas



sHeprus. Teopema O KMHETHYECKOM DHEPIUU. 3aKOH COXPAHEHHSI MEXAHUYECKOU
JHEPIUHU.
Jemoncmpayuu.

Ha6mionenre MEXaHUYECKOTO JBUKEHUS Tela OTHOCUTENBHO Pa3HBIX Tell
OTCU€Ta.

CpaBHeHUE TyTed U TPACKTOPUM JBMKEHHUS OJIHOIO M TOTO K€ Tela
OTHOCHUTEIBHO Pa3HbIX TEJ OTCUETA.

N3mepeHre CKOpOCTH U YCKOPEHUS IPSIMOJIMHEHHOTO ABUKEHUSI.
HccnenoBanue npu3HaKoB paBHOYCKOPEHHOTO ABUKEHHUS.

HaGmronenue 1Br>XeHUs TeJla O OKPY>KHOCTH.

HaGmonenre MexaHUn4ecKUX SIBIICHUN, TPOUCXOIAIIMX B CUCTEME OTCUETA
«Tenexxka» mnpu €€ paBHOMEPHOM U  YCKOPEHHOM  JBUYKEHUU
OTHOCUTENIBHO KaOMHEeTa PU3KKH.

3aBUCUMOCTbh YCKOPEHHS Tejla OT MAaccChl Tejla U JCHCTBYIOLIEH Ha HEro
CUJIBI.

HaGnronenue paBeHCcTBa CHIT TTPH B3aUMOJICHCTBUN TEJ.

N3menenue Beca Tena Mpu YCKOPEHHOM JIBUKCHUH.

[lepenava ummynbca Ipyu B3aUMOICHCTBUM TEI.

[IpeobpazoBaHus YHEPTUM NIPU B3aUMOIEHCTBUU TEII.

CoxpaHeHHe UMITyJIbCa IIPU HEYTIPYTOM B3aUMOJIEHCTBUMU.

CoxpaHeHue UMITyJIbca IPU aOCOIIOTHO YIPYroM B3aUMOIEHCTBUU.
Habmronenmne peakTHBHOTO IBUYKEHUS.

CoxpaHeHHe MEXaHUUYECKOM 3HEPTruy pHU CBOOOHOM MaJCHUH.
CoxpaHeHHe MEXaHMUECKON SHEPIUU MPHU ABMXKEHUU Tella MoJ1 JeHCTBUEM
HpPY>KUHBI.

Jlabopamopnuie pabomot u onvimot.

KoncTpynpoBanue Tpakra JjIsi pa3roHa W JadbHEWUIIEro paBHOMEPHOTO
JBIDKCHMS IIIAPHUKA WJIH TEJICIKKH.

OnpenencHue CpeaHell CKOPOCTH CKOJIBKCHHS OpycKa WIW JIBUKCHUS
IIapyKa 1Mo HAaKJIOHHOH TIJIOCKOCTH.

OmpenencHue yCKOpEHHsI Tela IPH PAaBHOYCKOPEHHOM JBMIKEHHUH TIO
HAKJIOHHOM TIJTIOCKOCTH.

HccnenoBanre 3aBHCUMOCTH ITyTH OT BPEMEHH IIPH PaBHOYCKOPEHHOM
JBIDKCHUH 0€3 HayaIbHON CKOPOCTH.



« IlpoBepka rumoTe3bl: €ClW TPU PABHOYCKOPEHHOM JBUXEHUU 0e€3
HayaJbHOU CKOPOCTH MYTHU OTHOCSITCS KaK PSJ HEUETHBIX YHCEN, TO
COOTBETCTBYIOIIHNE MPOMEKYTKH BPEMEHU OJIMHAKOBHI.

« MHccnenoBaHue 3aBUCMMOCTH CHJIBI TPEHUS CKOJBXEHUS OT CHJIBI
HOPMAaJILHOTO JaBJICHUS.

« Omnpenenenue ko3 duiieHTa TPEHUS CKOJIbKECHHUS.

« OnpenenenHne KECTKOCTU NPYKUHBI.

o Omnpenenenre padOThl CUJIBI TPEHUSI TIPU PABHOMEPHOM JIBIKCHUHU Teja
M0 TOPU30HTAJILHON MTOBEPXHOCTH.

o Ormnpenenenne pabOTHl CWIBI YIOPYroCTH TpPH MOABEME Tpy3a C
UCIIOJIb30BAHUEM HETIOIBHXKHOTO M TIOJIBUAKHOTO OJIOKOB.

« N3yueHue 3ak0oHA COXpaHEHUS YHEPTHUHU.

Paznen 9. Mexanuueckne KoJieOaHUS U BOJHBI.

KonebarensHoe nBrkeHne. OCHOBHBIC XapaKTEPUCTUKHU KOJICOaHMI: TIepro,
4acToTa, aMIUIUTyAa. MaTeMaTH4ecKuil U MPY>KUHHBIA MasTHUKU. [IpeBpamieHue
SHEPTUH MPH KOJIeOATEIHPHOM JIBUKCHUU.

3aryxaromme  koneOanus.  BwiHyknenHole — koneOanus.  Pe3oHaHc.
Mexannueckue BosiHbl. CBOMCTBa MexaHMYecKMX BOJH. [IpomonbHble U
nornepeyHbie BOJHBL. JIIMHA BOJHBI M CKOPOCTh €€ pachupoCTpaHEeHUs.
MexaHn4deckue BOJHBI B TBEPIOM Telle, CECMUUECKHE BOJTHBI.

3Byk. I'poMKOCTh 3Byka W BbIcOTa TOHa. OTpakeHue 3Byka. MHOpa3Byk u
yIBTPa3BYK.

Jemoncmpauuu.
o HaOmronenune koseOaHWii Tel 104 JEWUCTBUEM CHIBI TSIKECTH U CHIIBI
YIOPYTOCTH.

« HaGmonenue konebanuii Tpy3a Ha HUTH U Ha TIPY>KHUHE.

« Habmonenue BBIHYXICHHBIX KOJIEOAaHUN U pe30HaHCA.

« PacmpocrpaneHue npooIbHBIX U MMONEPEYHBIX BOJIH (Ha MOIEINHN).

« HabmtoneHre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

e AKyCTHYECKHI PE30HAHC.

Jlabopamophuie pabomot u onvimot.

o Omnpenenenne 4dYacTOTBI W TEpHOJA KOJICOAHWH MaTEMaTHYECKOTO
MasiTHUKA.

« Omnpenenenue 4acTOTHI U MEPUO/Ia KOJICOAHUHN IPYKUHHOTO MasiTHUKA.

« HccnenoBanue 3aBUCUMOCTH MEPHOIa KOJICOAHUH TIOJIBEIIEHHOTO K HUTH
rpy3a OT JIJTUHBI HATH.



« MHccnenoBaHnue 3aBUCUMOCTH TIepuoaa KojieOaHUM MPY>KUHHOTO MasiTHUKA
OT Macchl Ipy3a.
« IlpoBepka HE3aBUCUMOCTH TEepuojaa KoyseOaHUil Tpy3a, MOABEIICHHOTO K
HUTH, OT MAacCChI Ipy3a.
o OmnbIThl, JEMOHCTPUPYIOIIHME 3aBUCUMOCTb IepuoAa  KoyieOaHuit
IPY>KUHHOTO MasgTHUKA OT MacChl Ipy3a U )XKECTKOCTHU MPY>KUHBI.
« U3mepenue yckopeHust CBOOOTHOTO MaICHUS.
Paszpnen 10. Di1eKTpOMarHMTHOE 10JIe ¥ 3JIEKTPOMATHUTHbIE BOJTHBI.
DJIEKTPOMAarHUTHOE  MOJIe.  DJIEKTPOMAarHuTHble  BoJHBL.  CBolicTBa
37eKTpoMarHuTHbIX BOJH. [llkama snexkTpomarHuTHBIX BOJIH. Mcmosib3oBaHue
3JIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3HU.
DJleKTpoMaruuTHas mnpupoaa cBera. CKopocTh cBeTa. BoiHOBBIE CBOMCTBa
CBETA.
Jemoncmpayuu.
« (CBOIICTBA JICKTPOMArHUTHBIX BOJIH.
« BonHOBBIE CBOMCTBA CBETA.
Jlabopamopnuvie padbomot u onvimot.
« H3ydeHune CBOWCTB AJIEKTPOMArHUTHBIX BOJIH C TOMOIIBIO MOOUIBHOTO

TenedoHa.
Pasznen 11. CBeToBbIE ABJICHUA.
JlyueBas MOJIEJIb CBeETAa. Hcrounukn CBETA. [IpssmonuHerHOE

pacrnpocTtpanenue cBera. 3atmeHusa Connua u Jlynsl. Otpaxenue cBera. [linockoe
3epKano. 3aKOH OTpaKeHUs CBETA.

[Ipenomiienne cBera. 3akoH mnpenomieHus cBera. [lonHoe BHyTpeHHee
OTpakeHHE cBeTa. VCNoNb30BaHME TIOJHOIO BHYTPEHHETO OTPaXEHHS B
ONTHYECKUX CBETOBOJIAX.

Jluaza. Xonx mydedt B gumH3e. OnTuueckas cucreMa (oToarnmapara,
MHKpPOCKOIIa M TeJecKoma. [Ja3 Kak onrudeckas cucrema. biIHM30pykocTh U
JaJIbHO30PKOCTb.

Paznoxenne Oemoro cBera B crmektp. Omnbeitel HetoTona. Crokenwue
CIIEKTpaJbHBIX UBETOB. J(ucnepcust ceera.

Jemoncmpauuu.

o [lpsamonuHeitHOE pacpOCTPaHEHUE CBETA.

« OrTpaxeHue cBera.

« IlonyueHne n300pa>keHUI B MJIOCKOM, BOTHYTOM M BBITYKJIOM 3€pKayax.

« Ilpenomiienue cBera.



e OnTUyecKuil CBETOBO/I.

« Xon nyyel B coOuparoen JuH3e.

o XoJI JIy4eHl B pacCeuBaroLIEH JIUH3E.

« llonydenue n3o0paxeHU ¢ MOMOUIBIO JIUH3.

 Ilpunuun nedictBus gporoanmnapaTa, MUKPOCKOIIA U TEIECKOMA.

« Mopensb rimasa.

« Paznoxxenue 6enoro cBeTa B CIIEKTP.

« IlomyueHnue Oenoro cBeTa NMpH CIOKEHUU CBETA PA3HBIX I[BETOB.

Jlabopamopnuie padbomot u onvimot.

« MHccnenoBanue 3aBUCHUMOCTH YIja OTPaXEHUsI CBETOBOIO Jiyya OT yIJia

naJICHUsI.
« H3yueHne xapakTepUCTHUK U300paKCHUS TIPEAMETA B IJIOCKOM 3€pKaje.
« HccnegoBanue 3aBUCUMOCTH yIJIa MPEJIOMIJIEHUSI CBETOBOTO Jiyda OT yriia
NaJICHUs] Ha TPAHUIE «BO3AYX—CTEKIIO».

« [TlomyueHue n300pa>keHH C TOMOIIBIO COOMpPAIOIIEH JTUH3HI.

o Omnpenenenre GOKYCHOTO PacCCTOSHUS M OMTHYECKOW CHIIBI COOMparoiei
JIVH3BI.

« OnpITHI IO Pa3NOKEHHUIO OEJIOTO CBETA B CIIEKT.

o OnpITHI 1O BOCHPUSATHIO I[BETA MPEAMETOB MPU HUX HAOIIOJIECHUU Yepe3
[[BETOBBIE (PUIIHTPHI.

Pa3zpnen 12. KBanToBbI€ SIBJICHHS.

Omnwitel Pesepdopna u rutanerapHass mojenb atoma. Moxens aroma bopa.
HUcnyckanue u nornomieHre ceera atoMmoM. KBaHThl. JIMHEHYaThie CIIEKTPHI.

PanunoaktuBHOCTh. Anbda, Oeta- u ramma-uznyudeHus. CTpoeHHE aTOMHOTO
sapa. HykionHas wmozens aromMHoro siapa. M3ortombl.  PagmoakTuBHBIE
npeBpanieHus. [lepuon nomypacmnaga aTOMHBIX SIAED.

SAnepHbie peaknuu. 3aKOHbI COXPaHEHHUs 3apsiJOBOTO U MacCOBOrO YHCEIL.
DOHeprusi cBsizM aToMHbIX sifiep. CBsI3b Macchl W AHEpPruu. Peakuuu cuHTe3a U
nenenus saaep. Ucrounuku sneprun CoJiHIa U 3BE3].

Snepnas sHepreruka. JIeHCTBUS paglOAKTUBHBIX H3JIYYEHUHW HA >KUBBIE
OpraHU3MBlI.

Hemoncmpauuu.

o CnexkTpbl U3Ny4YEHUS U MOTJIOUIECHUS.

« CHekTpsl pa3IUYHbIX Ta30B.

« CnexTp BoJOpoOIa.

« Habmonenue TpekoB B kamepe BuibcoHa.



« Pabota cuéTurka HOHU3UPYIOIIHUX U3TyUECHHM.

« Perucrpanus uzinydeHus: IpUPOJAHBIX MUHEPAIOB U IPOIYKTOB.

Jlabopamophule padomot u onvimot.

« HaOmoneHne CrIomHbIX U TMHEHYATHIX CIEKTPOB U3ITYyUEHHUS.

« HccnenoBanue TpEeKOB: M3MEPEHUE SHEPIMM YACTHULIBI 10 TOPMO3HOMY

nytu (mo gororpadusim).

« H3Mepenue paanoakTUBHOTO (oHA.

IHoBTOpHUTEIBLHO-00001IAKO NI MOXYJIb.

[ToBTOpUTETHEHO-0000IAIOIMN MOAYJIb IPEAHA3HAUYEH JII CUCTEMAaTU3alluu
U 0000mIeHHs  TPEIMETHOIO  COAEpXKaHUS M OMNbITa  JCSITEeNIbHOCTH,
NpUOOPETEHHOTO MPU U3YYEHUHU BCEro Kypca (PU3MKH, a TAaKKe JJi1 MOJATOTOBKH K
OCHOBHOMY TOCYAapCTBEHHOMY OJK3aMeHy 10 (¢u3uKe s 00ydaroumxcs,
BBIOpPABIIUX 3TOT YYEOHBIN MPEAMET.

[Ipy M3ydyeHUn AAHHOTO MOJYJIS PEaTU3YIOTCAd U CUCTEMATH3UPYIOTCS BUIIbI
JESITENHHOCTH, HA OCHOBE KOTOPBIX 00ECIEYUBACTCS TOCTHXKEHHUE MPEIMETHBIX U
METanpelMETHbIX  IUJIAHUPYEMBIX  PE3yNbTaToOB  00yueHus, GopMupyercs
€CTEeCTBEHHOHAYYHasi TPAMOTHOCTh: OCBOCHUE HAYYHBIX METOJOB MCCIEIOBAHUS
SBJICHUI MpPUPOJIbI U TEXHUKHU, OBJIAJICHUE YMEHMSIMH OOBSACHATH (pu3nueckue
ABJICHHs, IIPUMEHAS IIOJyYCHHBIE 3HAHUSA, pellaTh 3aJadd, B TOM 4YHCIIE
KayeCTBEHHBIE U 3KCIIEPUMEHTAJIBHBIE.

[IpyHIMNMANBHO AEATENBHOCTHBIN XapakTep NaHHOTO pas3zesia pealn3yeTcs
3a CU€T TOro, 4YTO OOyYaroUIMecs BBINOJHAIOT 3aJaHusl, B KOTOPBIX UM
peaaraeTcs:

Ha OCHOBE IIOJYyYEHHBIX 3HAHUW paclo3HaBaTb M HAYYHO OOBACHATH
(¢u3nyeckue sIBICHUS B OKpYXKarolleld MPUPOIe U MOBCETHEBHOM KU3HU;

UCMOJIb30BaTh HAyUYHbIE METO/bl UCCIEAOBaHUS (PU3NUECKUX SBJICHUHN, B TOM
quclie JUIsl IPOBEPKU TMIIOTE3 U MOJIYYEHUs] TEOPETHUECKUX BBIBOIOB;

OOBSICHATh Hay4YHbIE OCHOBBI HamOOJIe€e BaXKHBIX JOCTHKEHHII COBpEMEHHBIX
TEXHOJIOTUI, HallpuMep, IPAKTUYECKOTO UCIIOJIb30BAaHUS PA3IMYHBIX HCTOYHUKOB
SHEPIrUM Ha OCHOBE 3aKOHA NPEBPAILECHHS U COXPAHEHMs BCEX M3BECTHBIX BHUJIOB
SHEPrUu.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA ITPOI'PAMMBLI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA



N3yuyenue (u3MKyM Ha ypoBHE OCHOBHOIO OOLIEro 0Opa30BaHMs HAIPABICHO

Ha JIOCTWXKEHUE JTMYHOCTHBIX, METAPEAMETHBIX U MPEMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

B pe3ynbTaTe uydeHus Gu3NKA Ha yPOBHE OCHOBHOI'O 0OIIEr0o 00pa3oBaHUs

y oOyuatomierocs 0yayT cOpMUPOBaHbI CIECAYIONINE JTUYHOCTHBIE PE3YIbTaThl B
JacTH:

1) naTpMOTHYECKOr0 BOCIIUTAHUSA:

- MPOSIBJICHUE MHTEPECA K UCTOPUH M COBPEMEHHOMY COCTOSIHUIO POCCHMCKOMU
(du3nuecKon HayKu;

- LIGHHOCTHOE OTHOILIEHUE K IOCTHXKEHUSIM POCCUMCKUX YUEHBIX-(DU3UKOB;

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

- TOTOBHOCTb K aKTUBHOMY YYacCTHIO B 00CY>KJ€HUHU OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTHYECKUM NPUMEHEHHEM JTOCTHUKEHUN
buzuky;

- OCO3HaHUE BAXXHOCTH MOPAIBHO-3TUYECKUX MPUHLUIOB B JEATEIBHOCTH
Y4EHOTI0;

3) 3cTeTHYECKOr0 BOCIMTAHMSL:

- BOCHPHSTHE ICTETHUYECKMX KauyecTB (PU3MUECKON HayKH: €€ TapMOHHUYHOTO
IIOCTPOEHMSI, CTPOTOCTH, TOYHOCTH, JJAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 MO3HAHUSA:

- OCO3HaHME ILIEHHOCTH (U3NYECKOM HayKM Kak MOIIHOIO HHCTPYMEHTa
[IO3HAHUS MHpA, OCHOBBI PA3BUTHUS TEXHOJOTUM, BAXKHEWINEH COCTABIISIOLICH

KyJIbTYpPBI;
- pa3BUTHE Hay4YHOW JF0O003HATEIBLHOCTH, WHTEpPeca K HCCIEI0BATEIbCKOM
NEeATEIbHOCTH;
5) d¢opmupoBaHusi  KYJbTYPbl  3J0pPOBbS M  3MOLMOHAJBHOIO
0J1aronosy4us:

- OCO3HaHWE IIEHHOCTH Oe30macHoro ooOpas3a >KU3HH B COBPEMEHHOM
TEXHOJOTHYECKOM MHUpPE, BAXKHOCTU TPAaBWJI OE30MacHOTO TIOBEJCHUS Ha
TPAHCIIOPTE, HA JIOpPOraX, C AIEKTPUUECKHM W TEIUIOBBIM 00OpYyIOBaHUEM B
JOMalIHUX YCIOBUAX;

- chOpMHpPOBAaHHOCTh HaBBIKA pedIieKCHU, TNPU3HAHHWE CBOETO IpaBa Ha
OMMOKY ¥ TaKOTO K€ MpaBa y APYroro 4eI0BeKa;

6) TPy10BOT0 BOCIIUTAHMS S

- AKTMBHOE Y4YacTHE€ B PEUICHUWU MPAKTUYECKHX 3a7ady (B paMKax CEMbH,
oOpa3oBaTeIbHOM  OpraHU3aIMi, TOpoAa, Kpas) TEXHOJIOTHYECKON W



COIMAJIbHOM HAMpaBICHHOCTH, TPEOYIOMKUX B TOM 4YHCIE U (PU3NUECKUX
3HAHMU;

e - UHTEpEC K MPAKTUYECKOMY M3yUCHHIO Tpodecchil, CBA3aHHBIX C QU3UKOM;

e 7) 3K0JOrM4Y€eCKOro BOCIIUTAHUS :

e - OpHUEHTAaIUMs HAa TNpPUMEHEHHE (PU3MYECKUX 3HAHUU Ui pelieHus 3aaad B
o0JlacTh OKpy’Karoled cpenapl, IUTAaHUPOBAHUS TIOCTYNKOB M OLIEHKH UX
BO3MOJKHBIX TTOCJIEACTBUM JIJIsi OKPYKAIOIIEH CPEJIbI;

e - OCO3HaHHUE TJIOOATBHOTO XapakTepa IKOJOTUYECKUX MPOOJIeM M MyTed HuX
pelieHus;

« 8) aganTauMu K WU3MEHSIIONIUMCH YCJOBHUSIM COUMAJIBLHOW W NPHUPOTHON

cpenbl:

e - MOTPeOHOCTH BO B3aMMOJICHCTBMM TPHU BBIMOJHEHUH WCCICIOBAHUN U
MPOCKTOB (U3NYECKON HAMPABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHHUSIM
APYruX;

e - TIOBBIIICHHE YyPOBHS CBOCH KOMIIETCHTHOCTH 4Yepe3 MPAKTUYECKYIO
JCSITeIIbHOCTD;

e - MOTPEOHOCTH B (hOPMUPOBAHUU HOBBIX 3HAHUH, B TOM YHCIEe (HOPMYIHUPOBATH
UJIeH, TIOHATHUS, TUTIOTE3bl O PU3NUECKUX 00BEKTaX U SBICHUAX;

e - OCO3HaHHUE JEPUIUTOB COOCTBEHHBIX 3HAHUIM W KOMIETEHTHOCTEW B 00JIaCTH
176370478

e - IUIAHMPOBAaHUE CBOETO pa3BUTHS B MNPUOOPETEHUU HOBBIX (PUINYECKUX
3HAHUM;

e - CTPEMIJICHHE aHAJIM3UPOBATH U BBISIBJIATH B3aUMOCBSI3H MIPUPOIBI, OOIIECTBA U
HSKOHOMHKH, B TOM YHCJIE C UCTIOJIB30BaHHEM (QU3HUECKUX 3HAHUI;

e - OIICHKa CBOUX JCKWCTBUM C YYETOM BIIUSHHUS HA OKPYXXAKOU[YIO CpENY,
BO3MOYKHBIX TJIOOAIBHBIX MTOCIIEICTBHIA.

METANPEIMETHBIE PE3YJIBTATBI

B pesynbTaTe OcBOGHHMS MpOTpaMMbl O (U3MKE HA YPOBHE OCHOBHOTO
oO1mrero oOpa3oBanus y o0ydaromerocss OyayT copMUpOBaHBI MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIFOYAIOIINE TTO3HABATEIbHbBIC YHUBEPCATbHBIC YUCOHBIC JCHCTBUS,
KOMMYHUKATHBHBIC  yYHHBEPCAJIbHBIE  Y4eOHBIC  JICHCTBHUS,  PETYJISTUBHBIC
YHUBEpCAJIbHbIE YUEOHBIE JIEUCTBUSI.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS



ba3oBble JIoruuyecKkune I[CﬁCTBHHZ

BBISBJISTh M XapaKTEpPU30BaTh CYLIECTBEHHbIE NPU3HAKKM OOBEKTOB
(siBIEHUM);

YCTaHABJIMBATh CYLIECTBEHHbIN MpPU3HAK KJIaCCU(PUKALMU, OCHOBAHUS IS
000011IeHHs U CPAaBHEHUS,

BBISIBJISIT 3AKOHOMEPHOCTH U IPOTUBOPEYHS B pacCMaTpUBaeMbIX (pakTax,
JAHHBIX U HAOMIOJIEHUAX, OTHOCAIINXCS K (DU3UUECKUM SIBJICHUSIM;
BBISIBJISITh MPUYMHHO-CIICICTBEHHBIE CBSI3M MPU HU3YyUYEHUU (U3HMUECKUX
SBJICHUHA U MPOIIECCOB, JI€NaTh BBIBOJBI C UCIOJb30BAaHUEM JETYKTUBHBIX
U UHJIYKTUBHBIX YMO3aKJIIOUEHUMU, BBIIBUTATh TMIIOTE3bl O B3aUMOCBSA3SIX
(du3MUeCKUX BETUYHH;

CaMOCTOSATENILHO BBIOMpPATh CHOCOO peleHuss Y4yeOHOW (u3ndecKon
3alayu (CpaBHEHUE HECKOJIbKMX BapUAHTOB pelIeHUs, BbIOOp Haunbosee
MOJIXO/ISAIIETO ¢ YUETOM CaMOCTOSATEIBHO BBIIEIEHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTebCKIeE AeMCTBUS.

UCITIOJIB30BaTh BOMPOCHI KaK UCCIICI0BATEIIbCKUN HHCTPYMEHT MMO3HAHNS,
IIPOBOJIUTH 10 CAMOCTOATEILHO COCTABJICHHOMY TUTAHY OTIBIT, HECIIOKHBIN
bu3nuecKuii SKCIEPUMEHT, HEOOJbIIOe HCCIeAOBaHHE (PUUUECKOTO
SIBJICHUS,

OLICHMBATh HAa MPUMEHUMOCTh M  JIOCTOBEPHOCTh HH(OpPMAIIHUIO,
MOJIYYEHHYIO B XOJI€ UCCIIEOBAHMS WM SKCIIEPUMEHTA;

CaMOCTOATENTHHO (POpMYyNIHpPOBaTH 0000IIEHNS U BBIBOABI IO PE3YJIbTaTaM
IPOBEIEHHOTO HAOIIIOICHUSI, OTIBITA, UCCIICOBAHMS;

IPOTHO3UPOBATH  BO3MOXKHOE  JalibHElIIee pa3BUTHE  (HU3HUUYECKUX
IIPOIIECCOB, a TAKXKE BBIBUTAThH MPEANOIOKEHUS 00 UX PA3BUTHUU B HOBBIX
YCIOBUSAX U KOHTEKCTaX.

Pabora ¢ undgopmanmeii:

IPUMEHSTH Pa3IMYHbIC METOIbI, HHCTPYMEHTHI U 3alpOChI IPU ITOUCKE U
orbope WHGOPMAIMM WIH JAHHBIX C y4E€TOM MPEIIOKCHHOW YYCOHOMU
bu3ndeckoi 3a1a4m;

aHAJIM3UPOBaTh, CHCTEMATU3UPOBATh M MHTEPIPETHPOBATH MHDOPMAIUIO
Pa3IUYHBIX BUIOB M (JOPM IMPEACTABIICHHUS,

CaMOCTOSITEJIbHO  BBIOMpAaTh ONTHMAJIbHYIO (OpMYy MPEACTaBICHUS
uHbOpMAIMM W WUIIOCTPUPOBATh peIlacMble 3aJadd  HECIOKHBIMH
CXeMaMH, TharpaMMaMu, HHOU rpauKoi M MX KOMOMHAIUSMHU.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:



B X0/ OOCYXJEeHHS Y4eOHOro MaTepHalia, pe3yJbTaTOB J1a0OpaTOPHBIX
paboT U MPOEKTOB 33/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYXIaeMOI TEMBI U
BBICKA3bIBaTh HJICH, HAIlCJICHHBIC HAa pEUICHHE 3a/Jaydl M TOAJEp KaHHe
0J1aroKeaaTeIbHOCTH OOIICHMS,

COTMOCTaBIISAITh CBOM CYXACHHS C CYXICHUAMH JIPYTHX YYaCTHUKOB
auanora, oOHapyKMBATh Pa3IMune U CXOJICTBO MO3UIINA;

BBIPA)KAaTh CBOIO TOUKY 3PCHHS B YCTHBIX U MMMChMEHHBIX TEKCTAaX;
MyOJIMYHO MPEACTABIATH PE3YNIBTATHI BHIMOIHEHHOTO (DU3MYECKOTO OMBITa
(9KCTIEPUMEHTA, UCCIICIOBAHMSI, IPOCKTA);

NOHMMAaTh M  HWCIOJNB30BaTh  MPEUMYIIECTBA  KOMaHIHOW U
UHAWBUIYAbHOW pPaOOTHl MPH pPEIICHWH KOHKPETHOW (PU3NIECKOU
npo0JIeMBbl;

NPUHAMATh [ETTH COBMECTHOH JIEATEIBHOCTH, OPTaHU30BHIBAThH JICHCTBUS
no e€ JOCTIXKEHUIO: pacClpeAeNiaTh poJiM, OOCYXAaTh TMPOIECChl U
PE3yNbTaThl COBMECTHOM paboThI, 0000111aTh MHEHUS HECKOJIBKUX JIHOJICH;
BBITIOJTHATH CBOIO YacTh PaOOTHI, TOCTUTAs] KAYECTBEHHOTO pPEe3yJbTara 1o
CBOEMY HAIMpPABICHUIO M KOOPJAWUHHUPYS CBOM JACHCTBHA C JAPYyTUMHU
YJIeHaMU KOMaH/1bl;

OLIEHUMBAaTh KaueCTBO CBOETO BKJaJa B OOIMIMH MPOAYKT IO KPUTEPUSM,
CaMOCTOSITENILHO C(HOPMYIHPOBAaHHBIM YUaCTHUKAMU B3aUMO/IEHCTBHUS.

PerynsiTuBHbIe YHHBepcaJibHbIe YUueOHbIe AeiicTBUS

Camoopranusanus:

BBISIBJISITH MPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYyaIUsX, TPEOYIOMUX
TUTSE perieHust GU3nYeCcKuX 3HAaHUM;

OpUEHTUPOBATHCS B  PA3JIMYHBIX TOAXOAAaX TMPHUHATUS  PEIICHHMA
(MHAMBUAYaIbHOE, TMPUHATHE PELICHHS B TPYyNIE, NPUHITUE DPEIICHUMN
TPYIIION);

CaMOCTOSITEIILHO COCTABIIATH AITOPUTM pelIeHUus GU3NUECKON 3aa4u WIIN
TUTAaHA WCCJIEOBAHMS C YU4ETOM HMMEIOIINXCS PECYPCOB U COOCTBEHHBIX
BO3MOKHOCTEM, apryMEHTUPOBATH Mpe/jIaracMble BapUAHThI PEIICHUI;
nenaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEILICHHE.

CaMOKOHTpOHL, AMOIHMOHAJIbHBbIN WHTEJIEKT:

JlaBaTh aJICKBATHYIO OLIEHKY CUTYyallMH U IIpeuiaraTh IJlaH €€ U3MECHEHUS,
OOBSCHATh TPUYMHBI  JOCTIKCHHUS  (HEJOCTWIKEHHUS)  pe3yiIbTaToOB
NEeATEeNbHOCTH, JaBaTh OLIEHKY IPHUOOPETEHHOMY OIBITY;



BHOCUTh KOPPEKTUBBI B JIE€ATEIBLHOCTh (B TOM YHUCJE B XOJ BBINOJHEHUS
(u3MUECKOro HMCCIENOBaHUA WJIM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHMBIIMXCA CHUTYallMii, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTATA LIEJIU U YCIOBUSAM;

CTaBUThb ce0s Ha MECTO JIPYroro 4eJoBEKa B XOJAE CIOpa WU AUCKYCCUU
Ha HAY4YHYIO TEMY, [IOHUMAaTh MOTUBbI, HAMEPEHUS U JIOTUKY APYTOro;
NpU3HABaTh CBOE MPaBO Ha OMMOKY MPHU perieHU (HU3NUYECKUX 3a/1a4 WU
B YTBEPKIACHUAX HAa HAYYHBIE TEMbI U TAKOE K€ IIPaBO APYroro.

NPEAMETHBIE PE3YJIBTATHI

K xoniy o0yuenusi B 7 Kj1acce npeMeTHbIE pe3ybTaThl HA 6a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIB30BaTh  TOHATHA: (PU3MYECKHE M  XUMHUYECKHE  SBJICHUS,
HAOII0JIEHUEe, SKCIEPUMEHT, MOJEib, TUIOTe3a, CAUHUIIBI (U3UIECKUX
BEJIMYUH, aTOM, MOJIEKyJia, arperaTHble COCTOSIHUSI BellecTBa (TBEpHIOE,
KHUJKOe, Ta3000pa3HOE), MEXaHWYeCKoe [IBI)KEHHE (paBHOMEPHOE,
HEpaBHOMEpPHOE, TMPSIMOJIMHEWHOE), TPACKTOPHs, PaBHOJCHUCTBYIOIIAs
cHuIa, nedopmanus (ympyras, nacTuyeckas), HEBECOMOCTD,
COOOIIAOIINECS COCYIBI;

paznmuuath siBiaeHus (auddysus, TETUIOBOE ABHUKEHHWE YaCTHIl BEIECTBA,
paBHOMEpHOE  JBIDKCHHE, HEPABHOMEPHOE JIBHKEHHE, HWHEPIHUS,
B3aUMOJICHCTBHE TEJI, PAaBHOBECHE TBEPIBIX TN C 3aKPEIUIEHHOW OCHIO
BpallleHus, Tepeaada daBiICHUS TBEPABIMH TEJIaMH, XUIKOCTIMH U
razamu, arMoc(epHoe JaBJICHWE, IUIaBaHWE TeJ, TPEBpallCHUs
MEXaHUYECKOW DHEPTHH) IO OINHUCAHUI0 MX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, JICMOHCTPUPYIOMINX JaHHOE (PU3HUECKOe SIBICHNUE;
pacrio3HaBaTh IPOSBICHHE W3YYCHHBIX (DHU3WYECKUX  SBICHUH B
OKPYXKaloIlleM MHpE, B TOM 4HClIe (U3UYSCKHE SBICHHUS B TPUPOJC:
MpUMEPHI JIBMOKEHUSI C PA3IMUHBIMU CKOPOCTSIMU B KUBOM M HEXKHUBOU
NpUPOJE, JCHCTBUE CWIBI TPEHUS B TMPUPOJE M TEXHHUKE, BIIMSHUE
aTMOC(EepHOT0 JaBJICHUS Ha KUBOW OpPraHU3M, IIaBaHHWE PBIO, phIYaru B
TeJie YeJIoBeKa, IPU ITOM MEPEBOJIUTH MPAKTHYECKYIO 3a7a4y B YUE€OHYIO,
BBIICIISITH CYIIECTBEHHBIC CBOWCTBA (TTPU3HAKN) (DU3UUCCKHUX SBICHUM;
OTHMCHIBATh M3YYCHHBIC CBOMCTBA TENI M (DU3UYCCKUC SIBJICHUS, MCTIOIb3Y S
dbu3nueckre BeIMYMHBI (Macca, 00BEM, IUIOTHOCTH BEIIECTBA, BPEMS,



MyTh, CKOPOCTb, CPEAHSSI CKOPOCTh, CHJIAa YIIPYTOCTH, CHUJIA TSKECTU, BEC
TeNa, CWIa TPEeHWsA, JaBieHue (TBEPAOTO Tena, JKUIAKOCTH, Tasa),
BBITQJKMBAIONIAsl CHJIa, MEXaHWUYecKas paboTa, MOIIHOCTb, TJIEUO CHIIBI,
MOMEHT CHJIbI, KO3(Q(UIMEHT TOJE3HOTO JIEHCTBUS MEXaHU3MOB,
KAHETHYECKasi W TOTCHIMAJIbHAs SHEPTHsi), MPH OMHCAHWUU IMPABUIBHO
TPaKTOBaTh  (PM3MYECKH  CMBICT  HMCIONB3YEMBIX  BEIWYUH, UX
0003HaueHusT U eAUHMIBl (U3UYECKHX BEJIWYMH, HAXOJIUThb (HOPMYJIBI,
CBSI3BIBAIOIINE JaHHYIO (PU3UYECKYI0 BEJIMYHMHY C IPYTHMMH BEIMYUHAMH,
CTPOHTH IrpapMKN M3yYEHHBIX 3aBUCUMOCTEN (DU3HMUECKUX BEINYNH;
XapaKTepu30BaTh CBOWCTBAa Tell, (PU3UYECKUE SBICHHUS W MPOIECCHI,
UCIIONIB3Ysl TIpaBUJia CJIOXKEHUsI CUJl (BIOJb OJHOM MpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUIO paBHOBecUsl peiuara (0J0Ka),
«30JI0TOE€ TPABHJIO» MEXAaHWKH, 3aKOH COXpPAaHEHHUS MEXaHHYeCKOH
SHEPrUH, TPH OITOM JIaBaTh CJIOBECHYIO (OPMYJIHUPOBKY 3aKOHA H
3aMAChIBATh €T0 MaTEMATHUECKOE BBIPAKCHHE;

OOBSICHATH (PU3MUECKUE SIBICHHUS, TIPOIIECCHI U CBOWCTBA TEJ, B TOM YHCIIS
U B KOHTEKCTC CHUTyallMii NPaKTHKOOPHUEHTUPOBAHHOTO XapakTepa:
BBISIBJISITh MTPUYUHHO-CIIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 12
JOTUYECKUX IIAroB C OMOpoi Ha 1-2 M3y4YEHHBIX CBOWCTBA (PU3MUYECKUX
ABJICHUN, PU3NUECKUX 3aKOHA WIIH 3aKOHOMEPHOCTH;

pemiarb pacu€THble 3amayd B 1-2 JelCTBUA, HCHONB3YsSd 3aKOHBI U
dbopMyibl, cBs3bIBaOIINE (U3MYECKUE BEJIMYMHBI: HA OCHOBE aHaIM3a
yCIIOBUS 33J1ayyl 3aMMChIBATh KPAaTKOE YCIOBUE, MOJCTABIATh (PU3UUECKHE
BEJIMYUHBI B (DOPMYJIBI M TPOBOJAUTH PACUYETHI, HAXOIUTh CIPABOYHBIC
JaHHBbIE, HEOOXOAUMBIC I PEIICHUS 3a/lad, OICHUBATh PEATMCTUYHOCTh
MOJIY4eHHON (DH3NUECKOU BEITMYMHBI,

pacrno3HaBaTh MPOOJEMbI, KOTOPbIE MOMHO PEUIUTh IPU OMOIIH
(u3NYEeCKUX METO/I0B, B OIIMCAHUN HCCIIEIOBaHU BBIICISATH POBEPIEMOE
npeanojiokeHue  (TUMOTe3y),  pa3inyaTb M HMHTEPHPETUPOBATH
HOJYyYEHHBI pe3yNbTaT, HaxOAUTh OIIMOKM B XOJ€ OIbITa, JejiaTh
BBIBOJIbI IO €TI0 pe3yJibTaTaM;

OPOBOJUTH OMNBITHl 1O HAOMIOACHUIO (PU3UYECKUX SIBICHUNH WU
buznuecknx CBOMCTB Te: dbopmynpoBaTh IPOBEPSIEMbIE
IPEIIOI0KEHHs, COOMPATh YCTAaHOBKY M3 MPEII0KEHHOTO 000py10BaHus,
3aMUChIBaTh XOJI ONbITa U (POPMYIHPOBATH BHIBOIBI;



BBITIOJIHATD TPSIMbIE W3MEPEHUS] PACCTOSHUS, BPEMEHH, MAcChl Telna,
00béMa, CHIBI M TEMIIEpaTypbl C HCHOJIb30BAaHUEM aHAJIOTOBBIX U
nM(ppOBBIX MPUOOPOB, 3aMUCHIBATh I[OKa3aHUS MPUOOPOB C YYETOM
3aJ1aHHOM a0COJIIOTHOM MOrPEIIHOCTH U3MEPEHU;

IPOBOAUTH UCCIEAOBAHUE 3aBUCUMOCTH OJHON (PU3NUYECKON BEJIMYMHBI OT
APYroil ¢ WCIONBb30BAaHUEM MPSIMBIX HM3MEPEHUN (3aBUCUMOCTH MYTH
pPaBHOMEPHO JBIDKYIIErocs Tejda OT BPEMEHM JBIDKEHUS Teja, CHIIBI
TPEHMsI CKOJIKEHHUS OT Beca Tena, kKauecTBa 00pabOoTKU MOBEPXHOCTEHN Tel
Y HE3aBUCHUMOCTHU CHUJIBI TPEHHUSI OT TUIOMIAAN COMPUKOCHOBEHUS TEJ, CHUIIBI
YIPYroCTA OT YIJMHEHHS MPYKWHBI, BHITATKABAIONICH CHIIBI OT 00bEMa
NOTpYXKEHHOHN YacTH Tella M OT IJIOTHOCTH JKUIKOCTH, €€ He3aBUCUMOCTH
OT TUIOTHOCTH Te€Ja, OT TIIYyOWHBI, HA KOTOPYIO MOTPY>KEHO TENO, YCIOBUU
TUTaBaHUsI TE€J, YCJIOBUW pPaBHOBECHs pblyara W OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHWM yYeOHOT'O0 HCCJCNOBaHUS, COOMpAaTh YCTaHOBKY U
BBITIOJIHATh U3MEPCHHsI, CIEAyS TPEUIOKEHHOMY IUIaHy, (PUKCUpOBATH
pe3ynabTaThl TMOJYYCHHON 3aBHCHMOCTH (DU3MUYECKUX BEIMYWH B BUJIC
NPE/UIOKCHHBIX Ta0NUIl U TpaduKOB, JEJaTh BBIBOJBLI IO pPe3ybTaTaMm
UCCIICJIOBAHNUS;

IPOBOJIUTh KOCBEHHBbIE H3MEPEHMs (PU3MUECKUX BEJIWYMH (IUIOTHOCTH
BEIIECTBA MKUJAKOCTU M TBEPAOrOo Tela, CHUa TPEHUS CKOJBXKEHMUS,
JaBJIEHWE  BO3]yXa, BbITAIKHUBAIOIIAsl  CWiIa, JIEHCTBYIOLlas  Ha
HOrpYXKEHHOE B JKMJIKOCTh TeNO, KO3((UIMEHT IMO0JEe3HOro AeicTBUA
OPOCTBIX MEXaHU3MOB), CJIeAys NPEUIOKEHHON HWHCTPYKUUHU: TpU
BBIIIOJIHEHUN HU3MEPEHHH coOMUpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY U
BBIYUCIIATH 3HAUEHUE UCKOMOMN BEJIMYUHBL;

coOJIr01aTh TIpaBUJia TEXHUKH 0€30MaCHOCTH MPHU paboTe ¢ 1abopaTOpHBIM
000pyTI0BaHUEM;

yKa3bIBaTh MPUHIUIBI JACHCTBUS NPUOOPOB M TEXHUYECKHX YCTPOWCTB:
BECHl, TEPMOMETP, IWHAMOMETD, COOOIIAIOIIUECS COCYIbI, OapoMeTp,
pblyar, HOJABUKHBIN 1 HETIOABM)KHBIN OJIOK, HAKJIOHHAS MJIOCKOCTH;
XapaKkTepu30BaTh MPUHLMIBI  JEHCTBUS  HU3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOHCTB C ONOpPOM Ha HX oOmHucaHusi (B TOM 4YHUCIE:
HOJIIMITHUKHA, YCTPOMCTBO BOJONPOBOJAA, THUIAPABIMYECKHI Ipecc,
MaHOMETp, BBICOTOMEP, OPIIHEBOI HACOC, apEOMETP), UCTIONb3ys 3HAHUS
0 CBOICTBaxX (PU3MUECKUX SIBJICHUN U HEOOXOIUMbIE (PU3MUECKUE 3aKOHBI U
3aKOHOMEPHOCTH;



NPUBOAUTH  MpUMEpPHl  (HaXxoAWTh HHPOpMALKMIO O  IpUMEPAX)
MPAKTUYECKOTO HCMOIb30BaHUA (U3MUYECKUX 3HAHUW B IOBCEIHEBHOMN
AKU3HU 151 oOecrieueHus: 0€30MacHOCTH P OOpallleHuH ¢ NpubopaMu U
TEXHUYECKUMHU YCTPONCTBAMHU, COXPAHEHHUS 30pOBbS M COOMIOACHUS
HOPM 3KOJIOTHYECKOTO NOBEICHMS B OKPYKAIOIIEH cpeie;

OCYLIECTBJISITh OTOOpP HMCTOYHHUKOB HUH(popmanuu B HWHTepHete B
COOTBETCTBHHM C 33/IaHHBIM MTOMCKOBBIM 3aIIPOCOM, HA OCHOBE MMEIOIINXCS
3HAHUM M MyTEM CpPaBHEHMSI PA3JIMYHBIX HCTOYHUKOB BBIJCIATH
uH(pOpMAIIMIO, KOTOpasi SABISETCS MPOTUBOPEYMBOM HIM MOXKET OBIThH
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPH BBIMOJHEHUH YYEOHBIX 3aJaHUI HAyYHO-TIOMYJISIPHYIO
AUTEepaTypy (PU3NYECKOrO COAEp)KaHUs, CHpPaBOYHbIE MaTepHallbl,
pecypcel cetu MHTEpHET, BiajgeTh MpuéMaMy KOHCIIEKTUPOBAHMS TEKCTa,
npeobpazoBaHus HHGOPMAIIMU U3 OJHON 3HAKOBOM CHCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHBbIE KpaTKHE MUCbMEHHBIE M YCTHBIE COOOIICHUS Ha
OCHOBE 2—3 MCTOYHUKOB MHGpOpMaIK (HU3UIECKOTO COJEpKaHUsS, B TOM
yyciie MyOJIMYHO JIeJaTh KpaTKUe COOOIIEHHUS O pe3yjbTaTax MpPOEKTOB
WK Y4eOHBIX HCCJIENOBaHUM, IpH OSTOM TIPaMOTHO HCIOJIb30BaTh
U3yYEHHBI TOHATUHHBIM anmapaT Kypca (DU3MKH, CONPOBOXKAATH
BBICTYIIJIEHUE NIPE3CHTALUEN;

IOpU BBINOJIHEHUHM YYEOHBIX MPOEKTOB U HCCIEIOBAaHUM pacHpenenaTh
00s13aHHOCTH B TpYIIIIE B COOTBETCTBUHM C IOCTaBICHHBIMH 3aJladaMH,
CIIEIUTh 3a BBIIOJHEHHEM IUIAHA JEWCTBHI, aJEKBAaTHO OLCHUBATH
COOCTBEHHBI  BKJaX B  JESATENIBHOCTb  TIPYMIbl,  BHICTPAauUBaTh
KOMMYHHUKaTHBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHUE OKPYXKAIOIIUX.

K xoniy oOyuenusi B 8 ki1acce npeaMeTHbIe pe3yabTaThl HA 6a30BOM yPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

VICIIOJIb30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JBUKEHUE
aTOMOB M MOJIEKYJI, arperaTHbIC COCTOSHUS BELIECTBA, KPUCTAIINYECKUE U
amop(dHBIE Tena, HACBHIIEHHBIM ¥ HEHACHIIICHHBIA TMap, BIAKHOCTH
BO3/yXa, TeMIeparypa, BHYTPEHHSS DJHEPrUsl, TEIUIOBOM JBUTaTEllb,
3JIEMEHTAPHBIN 3JIEKTPUUYECKUIN 3apsl, SJIEKTPUYECKOE TOJIE, TPOBOAHUKHU
Y TUBJIEKTPUKH, TOCTOSTHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE TTOJIE;

paznuuath SBJICHUS (TEIUIOBOE PAaCHIMpPEHUE U CXKaTHhe, Terionepenaya,
TEIUIOBOE PABHOBECUE, CMAYMBAHUE, KANWJUISIPHBIE SIBJICHUS, UCIIAPCHHUE,
KOHJICHCAIusl, IUIaBJI€HUE, KpUcTauin3auus (OTBEpIAEBAHUE), KUIICHUE,



Temionepeaada (TETI0NPOBOHOCTH, KOHBEKIIHS, U3JIy4eHUE),
AJIEKTpU3alUs TEJ, B3aUMOJICHUCTBUE 3apS0B, ACHCTBUS AJIEKTPHUUYECKOTO
TOKa, KOpPOTKOE€ 3aMbIKaHWE, B3aUMOJECUCTBUE MArHUTOB, JEUCTBUE
MAarHUTHOTO TIOJIsI HA MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAsT UHIYKITUS )
0 ONHCAaHUI0 MX XapaKTEPHbBIX CBOMCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3HUECKOE SIBJICHUE;

pacrio3HaBaTh TMPOSIBICHUE U3YYCHHBIX  (DU3WYECKUX  SBJICHUU B
OKpYXKalollleM MHpe, B TOM 4Hcie (U3UYECKHE SIBJICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSKEHUE M KaNWUISIPHBIE SBICHUS B TPHUPOJE,
KpUCTaUIbl B mOpupoje, uziaydeHue CoyiHIa, 3amMep3aHue BOJIOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEs, CHETa, dJICKTPUUECKUE
SBJICHUSI B atMocdepe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noyie 3emuid, Jpedd TMOJOCOB, POJIb MAarHUTHOTO TMOJS JJIS JKU3HU Ha
3emiie, NOJISIPHOE CUSIHUE, MPU 3TOM MEPEBOAUTH MPAKTUUYECKYIO 33a/1a4y B
y4eOHYI0, BBIICISTH CYIIECTBEHHBIC CBOMCTBa (NMpU3HAKH) (PU3UIECKHUX
SIBJICHU;

OMHCHIBATh U3YUYCHHBIC CBOMCTBA TeJl U (DU3UYECKUE SIBJICHUS, UCTIOIb3Ys
bu3uYecKkre BEIUYUHBI (TeMIlepaTypa, BHYTPEHHSS YHEPTUsl, KOJTMIECTBO
TEIUIOThI, YJI€JbHAsI TEIUIOEMKOCTh BEIIECTBA, YJAEJIbHAS TEIUIOTA
IJIaBJICHUSA, YJelbHas TeIyioTa IMapooOpa3oBaHus, yHAEJIbHAas TeIioTa
CrOpaHusi TOIUIMBA, KOA(DPHUIIMEHT TOJe3HOTO JEWCTBHUS TEIJIOBOM
MAIlIMHbI, OTHOCHUTEJbHASA BJIAXHOCTb BO31yXa, JJICKTPUYECKHAMN 3apsi,
CWJIa TOKAa, DJICKTPUYECKOE HANPSIKEHHUE, COIMPOTHUBICHUE MPOBOIHUKA,
yIEIbHOE  CONPOTHBJIICHWE  BellecTBa, pabora W MOIIHOCTH
AJIEKTPUYECKOTO  TOKa), TMpU ONHUCAHUM TPABUIBHO  TPAKTOBATH
(U3UYECKUI CMBICT HCIOJB3yEeMbIX BEIWYMH, OOO03HAYCHHUS M €IUHUIIBI
(GU3UYECKUX BEIMYUH, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIIUE JTAHHYIO
(GU3UYECKYI0 BEIMYMHY C JPYTMMH BEIMYMHAMH, CTPOUTH TpaduKu
W3YYEHHBIX 3aBUCUMOCTEH (DU3NUSCKUX BEIUIHNH;

XapaKTEepU30BaTh CBOMCTBA TeJ, (U3UYECKHUE SIBICHUS W IIPOIECCHI,
VCMOJIb3Ys OCHOBHBIE IIOJIOKEHUSI MOJEKYISIPHO-KMHETHYECKOW TEOpHUU
CTPOCHHUS BEIIECTBA, MPUHIIMI CYINEPNO3UINHU ToJel (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUS 3apsnaa, 3akoH Oma 11 yyacTKa IeMH, 3aKOH
JIxoyns—JleHna, 3aKOH COXpAaHEHWs] DJHEpPruyd, TMpPH STOM JaBaTh
CJIOBECHYI0 (hOPMYJHMPOBKY 3aKOHA W 3alMCHIBaTh €ro MaTeMaTHYECKOe
BBIPAKECHUE;



OOBSACHATH (PU3NYECKHE MPOLECChl M CBOMICTBA Tel, B TOM YHCIE U B
KOHTEKCTE CHUTYallU NPAKTUKOOPUEHTHPOBAHHOIO XAPAKTEPA: BBIABIATH
MPUYUHHOCIEICTBEHHBIE CBSI3U, CTPOUTh OOBSCHEHHE U3 1—2 JIOrMYecKHuX
maroB ¢ omnopoil Ha 1—2 W3y4eHHBIX CBOWCTBA (PU3UUECKUX SIBICHUM,
(U3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTe pacu€THble 3aJauyd B 2—3 JEHCTBUS, MCIOJB3YS 3aKOHBI H
dbopmynbl, cBs3bIBarolMe (HU3NYECKUE BEIUYMHBI: Ha OCHOBE aHaIu3a
YCIIOBHS 3aJlayd 3allMChIBaTh KPATKOE YCIOBHME, BBIABISATH HEIOCTAaTOK
JaHHBIX JUIsl pEIIeHUs 3aJauyd, BBIOMpaTb 3aKOHBI U  (POPMYIIBI,
HeoOXoauMble i €€ pelIeHHs, MPOBOAMTH pacdy€Tbl M CpPaBHUBATH
NOJIyYeHHOE 3HaueHue (PU3NUECKON BEJIMUUHBI C U3BECTHBIMU JTAHHBIMU;
pacno3HaBaTh MPOOJIEMbI, KOTOpblE MOXXHO pPEHIUTh NpHU MOMOIIU
(¢u3MUecKX METO/OB, HCIOJb3Ysl ONHUCAHHE HCCIEIOBAaHUS, BbIICIATH
IPOBEPSIEMOE  MPEANOJIOKEHNUE, OLEHUBATh MPABWIBHOCTh MOPSAKA
IIPOBEACHUS UCCIIEIOBAHMUS, 1€JIaTh BHIBOJIBL;

OPOBOAUTH OMNBITBI 1O HAOTIOAEHUIO (PU3NYECKUX SBJICHUN WIH
(bu3MUecKrX CBOWCTB Tell (KanWUISIPHbIC SBJICHHS, 3aBUCUMOCTb JIaBJICHUS
BO3/lyXa OT €ro 00bEMa, TeMIepaTypbl, CKOPOCTH MPOIecca OCThHIBAHUS U
HarpeBaHus TpPH U3IYUYEHWHU OT MBETa M3JIydaromed (MOTJIomIaroIei)
NOBEPXHOCTH, CKOPOCTh MCHApEHUs] BOJbI OT TEMIEPATYPhI KUIKOCTH U
wiomaan €€ IMOBEPXHOCTH, OJJIEKTpU3alUsi TeJI MW B3aUMOJECHUCTBHUE
ANEKTPUYECKUX 3apslloB, B3aWMOJICUCTBUE IOCTOSIHHBIX MAarHUTOB,
BU3yaJIU3allUsl MAarHUTHBIX TIOJIEM TIOCTOSIHHBIX MAarHuTOB, JEWCTBUS
MAarHuTHOTO TOJSi Ha MNPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOICTBA DJEKTPOJBHUraTeNsi TOCTOSHHOTO TOKa): (OpMYJIUPOBATH
IIPOBEPsiIEMbIE TPENONOKEHUsI, COOUPATh YCTAHOBKY U3 MPEIJIOKEHHOTO
000pyAOBaHMs, ONMMMCHIBATH X0/ OTBITA U (DOPMYITUPOBATH BHIBOIHI;
BBIIIOJIHATh ~ MPSAMBIE  U3MEPEHUST  TeMIEepaTypbl, OTHOCUTEIbHOMU
BJIQKHOCTU BO3[yXa, CWIbl TOKAa, HANpPsDKEHHUs C HCIOJIb30BaHUEM
AHAJOTOBBIX NPHUOOPOB M NATYMKOB (DU3UUYECKUX BEIMYHH, CPABHUBATH
pe3yIbTAaThl U3MEPEHUH C YyIETOM 3aJaHHON a0COIFOTHOM MOTPEITHOCTH;
IPOBOJIUThH UCCIEI0OBAaHUE 3aBUCUMOCTH OJHOM (PM3UYECKOM BEIMYUHBI OT
IpPYroi €  HCHOJB30BAHUEM IMPSAMBIX HM3MEpPEHUH  (3aBUCUMOCTh
CONPOTHUBJIEHUS] NPOBOJHUKA OT €ro JUIMHBI, IUIOMAAM MONEPEYHOIo
CEYEHMSI U yIEJIBHOIO COITPOTHUBIICHHS BELIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYIIEro 4Yepe3 MPOBOJHMK, OT HANpsDKEHHWsT Ha  I[POBOJHUKE,



WCCIICIOBAHUE TIOCJIEIOBATENIbHOTO ¥  MapajuIeTbHOTO  COSAMHEHUU
MIPOBOJHUKOB): IJIAHUPOBATh HCCIEIOBAaHUE, COOMPATh YCTAHOBKY W
BBITIOJHATh U3MEPEHUsS, CIEIys MPEIOKEHHOMY ITUTaHy, (UKCHUPOBATH
pe3yNbTaThl TIOJYYCHHOH 3aBHCHMOCTH B BHIE TaOMUIl M TpaduKOB,
JIeaTh BBIBOIBI 11O pe3y/IbTaTaM UCCIICIOBAHMS;

NIPOBOJAUTh KOCBEHHBIE H3MEpeHUs (HU3NYCCKUX BENMYMH (yAelbHas
TETUIOEMKOCTh ~ BEIIECTBA, COMPOTHUBJICHHE NPOBOJHMKA, paboTa W
MOIIIHOCTh JJICKTPUYECKOTO TOKA): TUIAHWPOBATh HM3MEPCHHS, COOMpATH
AKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIIEIysl MPEIOKEHHON WHCTPYKIIUU, U
BBIYHCIISATh 3HAUCHHUE BEIIMYUHBI,

COOJIO/IaTh MpaBUia TEXHUKU OE30MaCHOCTH MpHU paboTe ¢ 1abopaTOpHBIM
00opy10BaHUEM;

XapaKTepu30BaTh TMPHUHIMIBI  JACHCTBUS M3YYCHHBIX MPUOOPOB W
TEXHHUYECKUX YCTPOKCTB C OMOPOH Ha MX OMHUCAHUS (B TOM YHUCIIC: CHCTEMa
OTOIUICHHS JJOMOB, TUTPOMETp, TTapoBasi TYpOUHA, aMIIEPMETP, BOJIBTMETD,
CUCTUUK DJICKTPUYECKOHW DSHEPTHH, 3JICKTPOOCBETHTEIBHBIC MPUOOPHI,
HArpeBaTelIbHbIC  BJICKTPOIPUOOPHI (mpumepsl), IICKTPUYCCKUC
NPEOXPAHUTENH, SJICKTPOMATHUT, AJIEKTPOIBHUTATENb IOCTOSTHHOTO TOKA),
UCTIONB3YsI 3HAHUS O CBOMCTBaX (PU3WUYECKUX SIBJICHHA M HEOOXOIMMBIC
dusndgecKkue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKHE YCTPONCTBA W W3MEPHUTEIIbHBIC
npubOpel TIO CXeMaM H CXEMaTHYHBIM pHUCYHKaM  (SKHIKOCTHBIN
TEPMOMETP, TEPMOC, TICHXPOMETP, TUTPOMETpP, JIBHTATE]Ib BHYTPEHHETO
CTOpaHUs, DJICKTPOCKOI, PEOCTaT), COCTABISTh CXEMbI JJIEKTPUYCCKHUX
IeTIe ¢ TOCIeI0BAaTeIbHBIM M TapaJUICTbHBIM COSAMHEHUEM 3JICMECHTOB,
pasziuyasi yCJIOBHBIE 0003HAYCHHUS AIIEMEHTOB JICKTPHUSCKUX IIETICH;
OPUBOIUTH  TpUMEPHl  (HAXOAuTh  WHGOpPMAIIMIO O  MpUMepax)
PAKTUYECKOTO HCIIONBh30BAHUS (PU3MUYECKUX 3HAHUNA B MOBCEIHEBHOM
KU3HU JJIs1 oOecrieueHrs 0€30MacHOCTH NP O0palieHnu ¢ mpudopaMu H
TEXHHYECKUMHU yCTPONCTBAMHU, COXPAHEHHS 370POBbSI W COOIIOACHUS
HOPM IKOJIOTHYECKOTO TTOBEICHHS B OKPYIKAIOIIEH CpeJIe;

OCYIICCTBIISITh TOUCK HWHpOpManuu (PU3NUECKOTO COJCpKaHHS B
NuTepHere, Ha OCHOBE HWMEIOIIMUXCS 3HAHWA W TYyTEM CpPaBHEHUS
JIOTIOJTHUTENBHBIX ~ MCTOYHUKOB  BBIACISITh HHPOPMAIIUIO,  KOTOpAs
SBJISIETCSI IPOTHBOPEYNBOM WIIH MOXKET OBITh HEJOCTOBEPHOW;



MCIIOJB30BaTh MPH BBIMOJIHEHWN YY€OHBIX 3a/laHUi HAyYHO-TIOMYJSPHYIO
auTepatypy  (pu3MUeckoro coaepiKaHWs, CIPABOYHBIE MaTepHAabI,
pecypcnl cetu MHTEpHET, BIageTh npuéMaMu KOHCTIEKTHPOBAHUS TEKCTa,
npeoOpazoBaHusl HH(GOPMAUU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE MHCHMEHHBIE W KPAaTKHE YCTHBIE COOOIICHHS,
0000mmass uHPOpMAIMI0O U3 HECKOJBKUX HMCTOYHHKOB (DU3UUECKOTO
CONEpKaHUs, B TOM 4YHCJIE MMYyOJUYHO TPEIACTABIATH PE3yIbTaThl
NPOEKTHOW WM WCCIIENOBATEILCKON NEATEIHHOCTH, TIPU 3TOM TPaMOTHO
UCTIOJIh30BaTh M3YYEHHBIM TOHATUHHBIA ammapar Kypca (U3HKH,
COIIPOBOX/IaTh BBICTYIUICHHE MTPE3CHTAIINCH;

NpY BBITIOJHEHUH YYEOHBIX MPOEKTOB W HCCIEIOBaHMN (PU3MUecKux
IPOIIECCOB paCIpeNeNsaTh OO0SI3aHHOCTH B TPYIIE B COOTBETCTBUH C
NIOCTaBJICHHBIMU 3aJ]a9aMH, CJICTUTh 32 BBIMIOJIHCHWEM ITUTaHA ACHCTBHIA U
KOPPEKTUPOBaTh €ro, aJeKBaTHO OIICHWBaTh COOCTBEHHBIM BKIIA] B
JeSTeLHOCTD TPYIIIBI, BEICTPAaUBATh KOMMYHHKATHBHOE B3aMMOJICHCTBHE,
IPOSIBIISISt TOTOBHOCTH pa3peniaTh KOH(QIUKTHL.

K xoHnmy obyuenust B 9 kij1acce nmpeamMeTHbIE pe3ynbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTpaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

UCIIOJIB30BAaTh TOHATHS: CHUCTEMa OTCcu€ra, MarepuajbHas TOYKa,
TPACKTOPHUS, OTHOCUTEIHLHOCTh MEXaHHYECKOTO MBIKEHHUS, aedopmalius
(ympyrasi, mjgacThyeckas), TPEHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHHUE,
HEBECOMOCTh M MEpPErpy3KH, HEHTP TAKECTHU, aOCONIIOTHO TBEPAOE TeEJo,
IEHTP TSKECTU TBEPIOTO Tella, paBHOBECHE, MEXaHUYECKHE KOueOaHus u
BOJIHBI, 3BYK, HH(PAa3BYK U YIbTPA3BYK, SJICKTPOMATrHUTHBIC BOJIHBI,
IIKaja 3JEKTPOMArHUTHBIX BOJH, CBET, OJIM30PYKOCTh M TallbHO30PKOCTh,
CIEKTPBI UCIyCKaHUsI M TOTJIOMIECHUS, anb(a, OeTa- U raMMa-u3IydeHuUs,
U30TOIIbL, /IEpHAsl SJHEPTreTUKA,

paznuuath SBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEHHOE
JBUKEHUE, DPABHOYCKOPEHHOE TNPSIMOJIMHEHHOE IBUKEHHE, CBOOOIHOE
IIaJICHUE TEJI, PABHOMEPHOE JIBMYKEHHUE MO OKPYKHOCTH, B3aUMOJICHCTBHE
TEJ, PEaKTUBHOE IBMIXKEHHUE, KOoJieOaTeIbHOE NBIDKCHHE (3aTyXaromue |
BBIHY)KJICHHBIE KOJ€OaHus), PE30HAHC, BOJHOBOE JIBH)KEHUE, OTPAKECHHE
3ByKa, MPSAMOJIMHEWHOE PACIPOCTPAHEHUE, OTPAXKEHHE M MPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPaKCHUE CBETA, pa3lIOKeHHE OeJIoro CBeTa B
CIIGKTP M CJOXEHHE CIEKTpPaJbHBIX IIBETOB, JHCIEPCHS CBETA,
€CTECTBECHHAs! PaJMOAKTUBHOCTh, BOZHUKHOBEHHE JIMHEMYATOTO CHEKTpa



M3ITYYCHHUS ) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OTIBHITOB,
JEMOHCTPUPYIOIIHX JaHHOE (PU3NUIECKOE SBICHNUC;

pacmo3HaBaTh TPOSBICHHE W3YYCHHBIX (U3HYCCKUX SBICHUNH B
OKpyXaromeM Mupe (B TOM 4YHuCie (PU3NYECKUE SBICHHUS B TIPUPOJIC:
NIPWINBBI U OTJUBBI, ABMKEHHUE TIaHeT COTHEYHON CHCTEMBI, pEaKTUBHOE
JBUKEHUE IKUBBIX OPTraHU3MOB, BOCIPUATHE 3BYKOB JKUBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKHMe BOJHBI, I[yHAMH, 3XO0, IIBeTa TeJ,
ONTHYECKHE SIBJICHUS B TMPHUPOAC, OMOIOTHYECKOE NEHCTBHE BHJIMMOTO,
yIbTPaUONCTOBOIO W  PEHTICHOBCKOTO W3JIyYCHUW, CCTCCTBEHHBIN
PaAMOAKTUBHBIN (OH, KOCMUYECKHE Jy4Yd, PaJMOAKTHBHOC H3ITYyYCHUE
NPUPOJHBIX MHHEpAJIOB, JEHCTBUE pAJUOAKTHBHBIX W3IYy4CHUH Ha
OpraHu3M 4YeJIOBEKa), MPHU ITOM NEPEBOJWTH IMPAKTUYCCKYIO 3a7adyy B
y4eOHYI0, BBIICIATH CYIICCTBEHHBIC CBOWCTBA (MPU3HAKK) (U3HMUCCKUX
SIBJICHU;

OIKMCHIBATh M3yYCHHBIC CBOMCTBA TEN M (PU3NUYCCKUEC SBICHHS, MCTIOIB3YS
¢u3nueckre BETWYMHBI (CpEIHSAST W MIHOBEHHAs CKOPOCTh Tella TpH
HEPaBHOMEPHOM JIBIDKCHHH, YCKOpPEHHUE, TepeMEICHUE, MyTh, YIJIOBas
CKOpOCTb, CHJIa TPEHUS, CUJla YNPYTOCTH, CUJIA TSKECTH, YCKOpEHHUe
CBOOOJHOTO TMaJeHus, BEC Teja, HUMIYJIbC Tella, WMITYJIbC CHJIbI,
MeXaHuueckass paboTa W MOINHOCTh, MOTEHIUAaIbHAs DJHEpTUs TeJa,
MOJIHATOTO HAaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS HHEPTUs CHKATON
NPYXUHBI, KWHETUYECKas HHEPrus, TOJHAsS MEXaHU4YecKas JHEeprus,
NEPHUOJ] ¥ YacTOTa KoJieOaHuM, JJIMHA BOJHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETa, MOKa3aTellb MPETOMIICHHS CPEbl), IPU ONHUCAHUU
NPAaBWIBHO TPAKTOBaTh (PU3MUECKHM CMBICT HCIOJIb3YEMbIX BEIUYHH,
0003HaYCHUSI W EIUHUIBI (PU3NYECKUX BEIMYHMH, HAXOAUTH (HOPMYIIHI,
CBSI3BIBAIONINE JAHHYIO (DHU3UYECKYIO BEIMYUHY C APYTUMH BEIMYMHAMH,
CTpOUTH TpavKu N3YUCHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUYHH;
XapaKTepu30BaTh CBOWCTBA Ted, (U3UYECKUE SBICHUS M MPOLECCHI,
UCTIONIb3Ys 3aKOH COXPAaHEHWs DHEPTyH, 3aKOH BCEMHUPHOTO TATOTCHUS,
NPUHIAIT  CYTIEPIO3UIUNA CHUJI, TPHUHIMI OTHOCUTEIbHOCTH [ amwes,
3ak0oHBl HBIOTOHA, 3aKOH COXpaHEHUS MMITYJbCa, 3aKOHBI OTPAXKEHUS U
NIPEIOMJICHHSI CBETA, 3aKOHBI COXPAHEHHUS 3apsI0BOTO U MACCOBOTO YHUCEIN
NPHU SICPHBIX PEAKIUAX, MPU ITOM J1aBaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA W 3aITUCHIBATH €T0 MATEMATHYECKOE BHIPAKCHHE;



OOBSACHATH (PU3NYECKHE MPOLECChl M CBOMICTBA Tel, B TOM YHCIE U B
KOHTEKCTE CHTyallud MPaKTUKOOPHUEHTHUPOBAHHOIO XapaKTEpa: BBIABIATH
MPUYUHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTHYECKUX
IaroB ¢ omnopoi Ha 2—3 H3Y4YEHHBIX CBOWCTBA (DU3UUECKUX SBICHUM,
(U3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pematb pacy€THble 3ajayu  (omuparolmuecs Ha cucteMy u3  2-3
YPaBHEHHMIT ), UCTIONB3YS 3aKOHBI U (POPMYIIbI, CBA3BIBAIOIINE (PU3UUECKUE
BEJIMYMHBI: HA OCHOBE aHalM3a YCJOBHS 3aJadd 3aluCchiBaTh KpPaTKOE
yCIIOBUE, BBISBISATh HEAOCTAIOIINE WM M30BITOYHBIE JAaHHBIC, BHIOMPATH
3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE ISl PELIEHHUs, TPOBOJUTH PACUETHI U
OLICHMBATh PEATMCTHUYHOCTh IMOJYYEHHOTrO 3HauYeHUs (U3HUECKOU
BEJIMYUHBL;

pacno3HaBaTh MpPOOJIEMbI, KOTOpbIE MOXXHO pPEHIUTh NpPHU TMOMOIIU
(¢u3MUecKX METO/OB, HCIIOJb3Yysl ONHUCAHWE HCCIEIOBaHUS, BBIIEIATH
npoBepsieMOe TPEIONIOKEHUE, OLIEHUBATh MPABWIBHOCTh TOPSIKA
NPOBEJICHUS  MCCIIEIOBAHUS, JIeNIaTh  BBIBOJBI, HHTEPIPETUPOBATH
pE3yNbTaThl HAOMIOICHHUI U ONIBITOB;

IOPOBOJUTH ONBITHl 1O HAOMIOACHHUIO (PU3UUYECKUX SIBICHUNH WU
¢u3nyeckux CBOMCTB Tesl (M3ydeHHME BTOpOro 3akoHa HproToHa, 3akoHa
COXpaHEHHUsl PHEPrHM, 3aBUCHUMOCTh MEepHOAa KojeOaHUN NpPYKMHHOTO
MasiTHUKa OT MaccChl Ipy3a M KECTKOCTU NMPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATY]Ibl MaJbIX KOJIeOaHWH, MPSMOJIMHENHOE PaclpOCTPAaHEHUE CBETA,
pa3ioxeHue Oeyloro cBera B CIEKTp, U3YYEHHE CBOMCTB M300pa)keHUs B
IUIOCKOM 3€pKajie U CBOWCTB HM300pakeHUs NpeaMeTa B coOuparoieit
JUH3€, HaOJIOJEHHE CIUIOIIHBIX U JIMHEHYaThIX CHEKTPOB H3IIYUYECHHUS):
CaMOCTOSITEILHO  cOOMpaTh yYCTAaHOBKY U3 HW30BITOYHOro Habopa
000py1I0BaHUs, ONUCHIBATH X0/ OIBITA U €r0 Pe3yIbTaThl, POPMYIUPOBATH
BBIBO/JIbI;

IPOBOJIUTH NMPU HEOOXOIUMOCTH CEPUI0 MPSIMBIX U3MEPEHUH, onpeaenss
CpelHee 3HayeHHe U3MepsieMON BeNUYMHBI ((POKYCHOE pacCTOSHHE
coOuparomeii JTUH3bI), OOOCHOBBIBATH BBIOOp CHOCO0a HW3MEPECHHUS
(u3MepuTenbHOro nNpudopa);

IOPOBOJIUTh HCCJIEIOBAaHUE 3aBUCUMOCTEH (U3MYECKUX BEIMYUH C
UCIIOJIb30BAHUEM MPSIMBIX H3MEPEHHMM (3aBUCHMOCTH IYTH OT BPEMEHH
IpyU PaBHOYCKOPEHHOM JBMKEHHHM 0€3 HadalbHOM CKOpPOCTH, MepHoja
KoneOaHUl MaTeMaTH4eCKOro MasTHUKA OT AJUHBI HUTH, 3aBUCHMOCTHU



yria OTpakeHUsi CBETa OT yIJia MajJeHUs U YIjia MpeJOMIICHHs] OT yria
MajJieHus1): IUIAaHUPOBAaTh HCCIIEIOBAHUE, CAMOCTOSITEILHO COOUpaTh
YCTaHOBKY, (DUKCHPOBAaTh PE3ybTaThl  IMOJTYYCHHOW 3aBUCUMOCTH
bu3uYeCKUX BEIWYUH B BHUAEC TAaOMUIl M rpadUKOB, JIeJaTh BHIBOJIBI IO
pe3yabTaTaM HCCIIeI0BaHus;

NIPOBOAUTh KOCBEHHBIE W3MEpPEHUS (PU3MUYECKUX BEIUYUH (CpemHss
CKOPOCTh ¥ YyCKOpEHHE Tella TpU PAaBHOYCKOPCHHOM JIBFDKCHUH,
YCKOPEHHE CBOOOJHOTO IMAJICHUS, XKECTKOCTh MMPYKUHBI, KOI(DPUIIUEHT
TPEHHSI CKOJBKCHHS, MEXaHMYeckas padoTa W MOIIHOCTh, 4YacTOTa M
neprojy; KoJIeOaHWKW MAaTEeMaTHYeCKOrO0 W MPYKUHHOTO MAasTHUKOB,
ONTHYECKasl Ccuja coOuparome JHUH3bI, pPaJuOaKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPCHHS, COOMpATh SKCIECPUMCHTAIBHYIO YCTAaHOBKY U
BBITIOJTHATh M3MEPEHUS, CICAYys MPEIIOKCHHOW MHCTPYKIIMH, BBIYHCIISATH
3HAUCHWE BEIIMYUHBI U aHAJTU3UPOBATH MOJIYUCHHBIC PE3YJIbTaThl C YUETOM
3aJIaHHOM TIOTPEITHOCTH U3MEPEHUI;

co0JIr0/1aTh TIpaBUJia TEXHUKH 0€30MaCHOCTH MPHU paboTe ¢ 1abopaTOPHBIM
00opy10BaHUEM;

pa3nmuyaTh OCHOBHBIC TMPU3HAKU W3YYEHHBIX (UUYECKUX MOJIETICH:
MarepuajgbHas TOYKa, aOCOJIOTHO TBEPIOE TEJO, TOUYCUYHBIM HCTOUYHUK
CBeTa, JIyd, TOHKas JMH3a, IUIAHETapHas MOJElIb aToMa, HYKJIOHHAs
MO/ aTOMHOTO SI7Ipa;

XapaKTepU30BaTh TMPUHIMIBLI  JEHUCTBUA HW3YYCHHBIX NpHOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOW HAa HMX ONHCaHUA (B TOM 4YHCIIE:
CIIUJIOMETpP, JAaTYUKH IIOJIOKCHHUS, PACCTOSIHUS W YCKOPCHHMS, paKeTa,
9XOJIOT, OYKH, IIepucKor, d¢oToanmapaTr, ONTHYECKHE CBETOBOIbI,
CIIEKTPOCKOI, JO3UMETp, Kamepa BuiabcoHa), HCHOJNB3ysS 3HAHHUS O
CBOMCTBaX (u3MYECKUX SABJICHUH MW  HEOOXOoAuMble (pu3Mueckue
3aKOHOMEPHOCTH;

UCITOJIB30BaTh CXEMbI M CXEMAaTUYHBIC PUCYHKH M3YYCHHBIX TEXHUUYCCKUX
YCTPOUCTB, M3MEPHUTEIBHBIX IMPHUOOPOB W TEXHOJIOTHYECKUX IIPOIECCOB
IpU PCIICHUH YYEOHO-TIPAKTUYECKUX 3aJ7ay, OINTHUYCCKHUE CXEMBbI IS
MOCTPOCHHUS M300paKCHUH B INTOCKOM 3€pKaJie U COOMpArOIIeH JINH3E;
OPUBOAUTL  MpPUMEpPbl  (HAXOAWTh  HWHPOpMANHMIO O  MpUMEpax)
PaKTUYECKOTO HKCIOJIb30BaHUS (PU3NUECKUX 3HAHWKW B TOBCEIHEBHOU
KU3HM U1 oOecTieueHus: 0€30MacHOCTH IIPU OOpaIlleHUU ¢ MpuOopamMu |



TEXHUYECKUMHU YCTPONCTBAMHU, COXPAHEHHs 3J0pOBbS M COOIIOACHUS
HOPM JKOJIOTUYECKOTO TIOBEJECHUS B OKPYKAIOLIEN CPEAE;

OCYLIECTBJISITh MOMCK HMH(POpMalUUUd (PU3HYECKOTO COJAEpKAHHUS B
WNuTepnere, caMoCTOSTENBHO (HOPMYIUPYS MOUCKOBBIN 3aMpOC, HAXOAUTh
NyTU ONpeNeNeHus: TOCTOBEPHOCTH MOJYyYeHHON MH(OpMAaIMi Ha OCHOBE
UMEIOIINXCS 3HAHUM U JONOJHUTEIBHBIX HCTOYHUKOB;

UCIIOJIb30BaTh MPHU BBIMOJHEHUH YyYEOHBIX 3aJaHUI HAyYHO-TIOMYJISPHYIO
AUTEepaTypy (PU3MYECKOTO  COJEp)KaHUs, CIPaBOYHbIE MaTepHallbl,
pecypebl cetn IHTEpHET, BiIaleTh NpUEMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBaHust HH(GOPMAIIMU U3 OJHON 3HAKOBOM CHCTEMBI B JAPYTYIO;
co3JaBaTh COOCTBEHHbIE MHCHMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
uHbOpMAIIMK U3 HECKOJIBKUX HCTOYHMKOB (DU3UYECKOTO COAEpKaHUS,
nyOJIMYHO MPEACTABIATh PE3YIbTaThl MPOSKTHON HIIM MCCIIE0BATEIbCKOM
NEATENIbHOCTH, MpPH 3TOM TPAaMOTHO  MCIOJIb30BaThb  W3Y4YEHHBIN
NOHSITUMHBIA amnmapaT W3y4aemMoro paszziena (U3UKH U COMPOBOXKIATH
BBICTYIIJICHUE TMpEe3eHTalMe ¢ Yy4€TOM OCOOEHHOCTEW ayJuTOpuU
CBEpPCTHHUKOB.

TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
Kosn4yecTBo 4acoB DJIeKTPOHHBbIE
Ne | HammeHoBaHue
(ungposbie)
n/ | pa3iesioB M TeM Bcer | Kontpoabn | IlpakTuyeck
oOpa3oBaTeJibHbIE
n | NpPOrpamMmmbl 0 ble padoThI e padoThbl
pecypcsl
Pa3znen 1. ®usnka u €€ poJsib B NO3HAHUM OKPY:KAIOIIEr0o MUPa
bu6mmoreka [IOK
®dusuka - HayKa O
1.1 2 7https://m.edsoo.ru/7f416
pupoJie
194
bubmuoreka [JOK
duznyeckue
1.2 2 1 7https://m.edsoo.ru/7f416
BEITUYHMHBI
194
EcTtecTBeHHOHAay4YH bubmmorexa [IOK
1.3 . i 2 1 Thttps://m.edsoo.ru/7f416
bIIl METO/1 MO3HAHUS
194
Uroro no pazgeny 6

Pasnean 2. IlepBoHayasnbHbIe CBeICHUSI 0 CTPOCHUH BellecTBA
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bubmuoreka [IOK

pq | CrpoCHIE 1 7https://m.edso0.ru/7f416
BeIllECTBA 194
JIB>xenue u bubnuorexa [JOK

2.2 | B3aUMOJCHCTBHE 2 Thttps://m.edsoo0.ru/7f416
YaCTHI] BEIIECTBA 194
ArperarHble bubnuorexa [JOK

2.3 | cocrosHUsA 2 Thttps://m.edso0.ru/7f416
BeEIleCTBa 194

Hroro no pazgeny 5)

Paznen 3. /IBu:keHue u B3auMo/ieiicTBue Te

MexaHu4deckoe Bubmuorexa LIOK
3.1 3 Thttps://m.edsoo.ru/7f416
JBHUKCHUEC
194
MHenIiL. Macea bu6moreka [IOK
3.2 pru, ’ 4 7https://m.edsoo.ru/7f416
IUIOTHOCTB
194
bu6moreka [IOK
3.3 | Cwa. Buns! cun 14 Thttps://m.edsoo.ru/7f416
194
Hroro mo pazgeny 21

Pasnen 4. /laBjienne TBEPABIX TeJl, JKMAKOCTEH U ra30B

JlaBneHwue.
[lepenaua naBneHus

bu6mmoreka [JOK

4.1 | TBEPIABIMU TEIIAMH, 3 Thttps://m.edsoo.ru/7f416
JKUJKOCTSIMU U 194
razamu
Jlasnenue bu6mmoreka [JOK
4.2 5 7https://m.edso0.ru/7f416
KUJKOCTH
194
bubmuoreka [JOK
A
4.3 ocheproe 6 7https://m.edso0.ru/7f416
JaBJICHUE
194
JeiicTBue
JKUJIKOCTH U Ta3a Ha Bubmmorexa LIOK
4.4 8 . 7 7https://m.edso0.ru/7f416
MOTPYKEHHOE B HUX
194
TEJI0
Hroro no paszneny 21

Pa3nea 5. PaGora 1 MOIIHOCTDB. JHEpPrus



f416194%22httpsHYPERLINK%20%22https:/m.edsoo.ru/7f416194%22:/HYPERLINK%20%22https:/m.edsoo.ru/7f416194%22mHYPERLINK%20%22https:/m.edsoo.ru/7f416194%22.HYPERLINK%20%22https:/m.edsoo.ru/7f416194%22edsooHYPERLINK%20%22https:/m.edsoo.ru/7f416194%22.HYPERLINK%20%22https:/m.edsoo.ru/7f416194%22ruHYPERLINK%20%22https:/m.edsoo.ru/7f416194%22/7HYPERLINK%20%22https:/m.edsoo.ru/7f416194%22fHYPERLINK%20%22https:/m.edsoo.ru/7f416194%22416194
f416194%22httpsHYPERLINK%20%22https:/m.edsoo.ru/7f416194%22:/HYPERLINK%20%22https:/m.edsoo.ru/7f416194%22mHYPERLINK%20%22https:/m.edsoo.ru/7f416194%22.HYPERLINK%20%22https:/m.edsoo.ru/7f416194%22edsooHYPERLINK%20%22https:/m.edsoo.ru/7f416194%22.HYPERLINK%20%22https:/m.edsoo.ru/7f416194%22ruHYPERLINK%20%22https:/m.edsoo.ru/7f416194%22/7HYPERLINK%20%22https:/m.edsoo.ru/7f416194%22fHYPERLINK%20%22https:/m.edsoo.ru/7f416194%22416194
f416194%22httpsHYPERLINK%20%22https:/m.edsoo.ru/7f416194%22:/HYPERLINK%20%22https:/m.edsoo.ru/7f416194%22mHYPERLINK%20%22https:/m.edsoo.ru/7f416194%22.HYPERLINK%20%22https:/m.edsoo.ru/7f416194%22edsooHYPERLINK%20%22https:/m.edsoo.ru/7f416194%22.HYPERLINK%20%22https:/m.edsoo.ru/7f416194%22ruHYPERLINK%20%22https:/m.edsoo.ru/7f416194%22/7HYPERLINK%20%22https:/m.edsoo.ru/7f416194%22fHYPERLINK%20%22https:/m.edsoo.ru/7f416194%22416194
f416194%22httpsHYPERLINK%20%22https:/m.edsoo.ru/7f416194%22:/HYPERLINK%20%22https:/m.edsoo.ru/7f416194%22mHYPERLINK%20%22https:/m.edsoo.ru/7f416194%22.HYPERLINK%20%22https:/m.edsoo.ru/7f416194%22edsooHYPERLINK%20%22https:/m.edsoo.ru/7f416194%22.HYPERLINK%20%22https:/m.edsoo.ru/7f416194%22ruHYPERLINK%20%22https:/m.edsoo.ru/7f416194%22/7HYPERLINK%20%22https:/m.edsoo.ru/7f416194%22fHYPERLINK%20%22https:/m.edsoo.ru/7f416194%22416194
f416194%22httpsHYPERLINK%20%22https:/m.edsoo.ru/7f416194%22:/HYPERLINK%20%22https:/m.edsoo.ru/7f416194%22mHYPERLINK%20%22https:/m.edsoo.ru/7f416194%22.HYPERLINK%20%22https:/m.edsoo.ru/7f416194%22edsooHYPERLINK%20%22https:/m.edsoo.ru/7f416194%22.HYPERLINK%20%22https:/m.edsoo.ru/7f416194%22ruHYPERLINK%20%22https:/m.edsoo.ru/7f416194%22/7HYPERLINK%20%22https:/m.edsoo.ru/7f416194%22fHYPERLINK%20%22https:/m.edsoo.ru/7f416194%22416194
f416194%22httpsHYPERLINK%20%22https:/m.edsoo.ru/7f416194%22:/HYPERLINK%20%22https:/m.edsoo.ru/7f416194%22mHYPERLINK%20%22https:/m.edsoo.ru/7f416194%22.HYPERLINK%20%22https:/m.edsoo.ru/7f416194%22edsooHYPERLINK%20%22https:/m.edsoo.ru/7f416194%22.HYPERLINK%20%22https:/m.edsoo.ru/7f416194%22ruHYPERLINK%20%22https:/m.edsoo.ru/7f416194%22/7HYPERLINK%20%22https:/m.edsoo.ru/7f416194%22fHYPERLINK%20%22https:/m.edsoo.ru/7f416194%22416194
f416194%22httpsHYPERLINK%20%22https:/m.edsoo.ru/7f416194%22:/HYPERLINK%20%22https:/m.edsoo.ru/7f416194%22mHYPERLINK%20%22https:/m.edsoo.ru/7f416194%22.HYPERLINK%20%22https:/m.edsoo.ru/7f416194%22edsooHYPERLINK%20%22https:/m.edsoo.ru/7f416194%22.HYPERLINK%20%22https:/m.edsoo.ru/7f416194%22ruHYPERLINK%20%22https:/m.edsoo.ru/7f416194%22/7HYPERLINK%20%22https:/m.edsoo.ru/7f416194%22fHYPERLINK%20%22https:/m.edsoo.ru/7f416194%22416194
f416194%22httpsHYPERLINK%20%22https:/m.edsoo.ru/7f416194%22:/HYPERLINK%20%22https:/m.edsoo.ru/7f416194%22mHYPERLINK%20%22https:/m.edsoo.ru/7f416194%22.HYPERLINK%20%22https:/m.edsoo.ru/7f416194%22edsooHYPERLINK%20%22https:/m.edsoo.ru/7f416194%22.HYPERLINK%20%22https:/m.edsoo.ru/7f416194%22ruHYPERLINK%20%22https:/m.edsoo.ru/7f416194%22/7HYPERLINK%20%22https:/m.edsoo.ru/7f416194%22fHYPERLINK%20%22https:/m.edsoo.ru/7f416194%22416194
f416194%22httpsHYPERLINK%20%22https:/m.edsoo.ru/7f416194%22:/HYPERLINK%20%22https:/m.edsoo.ru/7f416194%22mHYPERLINK%20%22https:/m.edsoo.ru/7f416194%22.HYPERLINK%20%22https:/m.edsoo.ru/7f416194%22edsooHYPERLINK%20%22https:/m.edsoo.ru/7f416194%22.HYPERLINK%20%22https:/m.edsoo.ru/7f416194%22ruHYPERLINK%20%22https:/m.edsoo.ru/7f416194%22/7HYPERLINK%20%22https:/m.edsoo.ru/7f416194%22fHYPERLINK%20%22https:/m.edsoo.ru/7f416194%22416194
f416194%22httpsHYPERLINK%20%22https:/m.edsoo.ru/7f416194%22:/HYPERLINK%20%22https:/m.edsoo.ru/7f416194%22mHYPERLINK%20%22https:/m.edsoo.ru/7f416194%22.HYPERLINK%20%22https:/m.edsoo.ru/7f416194%22edsooHYPERLINK%20%22https:/m.edsoo.ru/7f416194%22.HYPERLINK%20%22https:/m.edsoo.ru/7f416194%22ruHYPERLINK%20%22https:/m.edsoo.ru/7f416194%22/7HYPERLINK%20%22https:/m.edsoo.ru/7f416194%22fHYPERLINK%20%22https:/m.edsoo.ru/7f416194%22416194
f416194%22httpsHYPERLINK%20%22https:/m.edsoo.ru/7f416194%22:/HYPERLINK%20%22https:/m.edsoo.ru/7f416194%22mHYPERLINK%20%22https:/m.edsoo.ru/7f416194%22.HYPERLINK%20%22https:/m.edsoo.ru/7f416194%22edsooHYPERLINK%20%22https:/m.edsoo.ru/7f416194%22.HYPERLINK%20%22https:/m.edsoo.ru/7f416194%22ruHYPERLINK%20%22https:/m.edsoo.ru/7f416194%22/7HYPERLINK%20%22https:/m.edsoo.ru/7f416194%22fHYPERLINK%20%22https:/m.edsoo.ru/7f416194%22416194
f416194%22httpsHYPERLINK%20%22https:/m.edsoo.ru/7f416194%22:/HYPERLINK%20%22https:/m.edsoo.ru/7f416194%22mHYPERLINK%20%22https:/m.edsoo.ru/7f416194%22.HYPERLINK%20%22https:/m.edsoo.ru/7f416194%22edsooHYPERLINK%20%22https:/m.edsoo.ru/7f416194%22.HYPERLINK%20%22https:/m.edsoo.ru/7f416194%22ruHYPERLINK%20%22https:/m.edsoo.ru/7f416194%22/7HYPERLINK%20%22https:/m.edsoo.ru/7f416194%22fHYPERLINK%20%22https:/m.edsoo.ru/7f416194%22416194
f416194%22httpsHYPERLINK%20%22https:/m.edsoo.ru/7f416194%22:/HYPERLINK%20%22https:/m.edsoo.ru/7f416194%22mHYPERLINK%20%22https:/m.edsoo.ru/7f416194%22.HYPERLINK%20%22https:/m.edsoo.ru/7f416194%22edsooHYPERLINK%20%22https:/m.edsoo.ru/7f416194%22.HYPERLINK%20%22https:/m.edsoo.ru/7f416194%22ruHYPERLINK%20%22https:/m.edsoo.ru/7f416194%22/7HYPERLINK%20%22https:/m.edsoo.ru/7f416194%22fHYPERLINK%20%22https:/m.edsoo.ru/7f416194%22416194
f416194%22httpsHYPERLINK%20%22https:/m.edsoo.ru/7f416194%22:/HYPERLINK%20%22https:/m.edsoo.ru/7f416194%22mHYPERLINK%20%22https:/m.edsoo.ru/7f416194%22.HYPERLINK%20%22https:/m.edsoo.ru/7f416194%22edsooHYPERLINK%20%22https:/m.edsoo.ru/7f416194%22.HYPERLINK%20%22https:/m.edsoo.ru/7f416194%22ruHYPERLINK%20%22https:/m.edsoo.ru/7f416194%22/7HYPERLINK%20%22https:/m.edsoo.ru/7f416194%22fHYPERLINK%20%22https:/m.edsoo.ru/7f416194%22416194
f416194%22httpsHYPERLINK%20%22https:/m.edsoo.ru/7f416194%22:/HYPERLINK%20%22https:/m.edsoo.ru/7f416194%22mHYPERLINK%20%22https:/m.edsoo.ru/7f416194%22.HYPERLINK%20%22https:/m.edsoo.ru/7f416194%22edsooHYPERLINK%20%22https:/m.edsoo.ru/7f416194%22.HYPERLINK%20%22https:/m.edsoo.ru/7f416194%22ruHYPERLINK%20%22https:/m.edsoo.ru/7f416194%22/7HYPERLINK%20%22https:/m.edsoo.ru/7f416194%22fHYPERLINK%20%22https:/m.edsoo.ru/7f416194%22416194
f416194%22httpsHYPERLINK%20%22https:/m.edsoo.ru/7f416194%22:/HYPERLINK%20%22https:/m.edsoo.ru/7f416194%22mHYPERLINK%20%22https:/m.edsoo.ru/7f416194%22.HYPERLINK%20%22https:/m.edsoo.ru/7f416194%22edsooHYPERLINK%20%22https:/m.edsoo.ru/7f416194%22.HYPERLINK%20%22https:/m.edsoo.ru/7f416194%22ruHYPERLINK%20%22https:/m.edsoo.ru/7f416194%22/7HYPERLINK%20%22https:/m.edsoo.ru/7f416194%22fHYPERLINK%20%22https:/m.edsoo.ru/7f416194%22416194
f416194%22httpsHYPERLINK%20%22https:/m.edsoo.ru/7f416194%22:/HYPERLINK%20%22https:/m.edsoo.ru/7f416194%22mHYPERLINK%20%22https:/m.edsoo.ru/7f416194%22.HYPERLINK%20%22https:/m.edsoo.ru/7f416194%22edsooHYPERLINK%20%22https:/m.edsoo.ru/7f416194%22.HYPERLINK%20%22https:/m.edsoo.ru/7f416194%22ruHYPERLINK%20%22https:/m.edsoo.ru/7f416194%22/7HYPERLINK%20%22https:/m.edsoo.ru/7f416194%22fHYPERLINK%20%22https:/m.edsoo.ru/7f416194%22416194
f416194%22httpsHYPERLINK%20%22https:/m.edsoo.ru/7f416194%22:/HYPERLINK%20%22https:/m.edsoo.ru/7f416194%22mHYPERLINK%20%22https:/m.edsoo.ru/7f416194%22.HYPERLINK%20%22https:/m.edsoo.ru/7f416194%22edsooHYPERLINK%20%22https:/m.edsoo.ru/7f416194%22.HYPERLINK%20%22https:/m.edsoo.ru/7f416194%22ruHYPERLINK%20%22https:/m.edsoo.ru/7f416194%22/7HYPERLINK%20%22https:/m.edsoo.ru/7f416194%22fHYPERLINK%20%22https:/m.edsoo.ru/7f416194%22416194
f416194%22httpsHYPERLINK%20%22https:/m.edsoo.ru/7f416194%22:/HYPERLINK%20%22https:/m.edsoo.ru/7f416194%22mHYPERLINK%20%22https:/m.edsoo.ru/7f416194%22.HYPERLINK%20%22https:/m.edsoo.ru/7f416194%22edsooHYPERLINK%20%22https:/m.edsoo.ru/7f416194%22.HYPERLINK%20%22https:/m.edsoo.ru/7f416194%22ruHYPERLINK%20%22https:/m.edsoo.ru/7f416194%22/7HYPERLINK%20%22https:/m.edsoo.ru/7f416194%22fHYPERLINK%20%22https:/m.edsoo.ru/7f416194%22416194
f416194%22httpsHYPERLINK%20%22https:/m.edsoo.ru/7f416194%22:/HYPERLINK%20%22https:/m.edsoo.ru/7f416194%22mHYPERLINK%20%22https:/m.edsoo.ru/7f416194%22.HYPERLINK%20%22https:/m.edsoo.ru/7f416194%22edsooHYPERLINK%20%22https:/m.edsoo.ru/7f416194%22.HYPERLINK%20%22https:/m.edsoo.ru/7f416194%22ruHYPERLINK%20%22https:/m.edsoo.ru/7f416194%22/7HYPERLINK%20%22https:/m.edsoo.ru/7f416194%22fHYPERLINK%20%22https:/m.edsoo.ru/7f416194%22416194

bubmuoreka [IOK
5.1 | PaboTa u MOIIHOCTH 3 1 7https://m.edso0.ru/7f416
194
MpocThie bu6mmoreka [IOK
52 | P 5 1 Thttps://m.edso0.ru/7f416
MEXaHU3MBI
194
MexaHnuueckas bubmmorexa [JOK
5.3 4 1 1 7https://m.edso0.ru/7f416
JHEprus
194
Hroro no pazgeny 12
PesepBHOE Bpems 3
OBILIEE
KOJIMYECTBO YACOB 68 4 12
I10 ITPOT'PAMME
8 KUIIACC
No | HauMeHoBaHIe KosmuecTBo yacos JJIEKTPOHHBIE
(uu¢possbie)
n/ | pa3aeyoB U TeM Bcer | Kontpoabnsi| IlpakTuuecku
oOpa3oBaTe/ibHbIE
1| NMPOrpamMmmbl 0 e padoThI e padoThI
pecypchbl
Pasznea 1. TensioBble siBJIeHUst
Crtpoenue u bubnuoreka [JOK
1.1 | cBoiictBa 7 7https://m.edsoo.ru/7f4181
BeIlleCTBA ce
TerToBLLe bu6moreka [IOK
1.2 21 1 5 7https://m.eds00.ru/7f4181
MIPOIIECCHI
ce
Utoro no pazneny 28
Paznea 2. DiekTpuYecKue 1 MATHUTHBIE SIBJIEHUS
DIEeKTpUYECKUE
3apsbl. bubmuoreka [JOK
2.1 | 3apskeHHBIE Tena 7 1 Thttps://m.edsoo.ru/7f4181
1 UX ce
B3aUMO/ICHICTBUE
IlocTosaHBIH bu6mmoreka [IOK
2.2 | DNEKTPHYECKHH 20 2 7 7https://m.edsoo.ru/7f4181
TOK ce
2.3 | MaruutHble 6 1 15 bubmuoreka [{OK
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SIBJICHUS Thttps://m.edsoo.ru/7f4181
ce
bubmunorexa LIOK
DNEeKTPOMarHuTH
2.4 4 Thttps://m.edsoo.ru/7f4181
ast MHIYKIUS
ce
Wroro mo pazueny 37
PesepBHOE Bpems 3
OBIIEE
KOJIMYECTBO
4 14.
YACOB I1O 68 >
[TPOTPAMME
9 KVIIACC
No | HamMenopanme KosmuecTBo yacos JJIEKTPOHHBIE
(uu¢possie)
n/ | pasgenoB u teM | Bcer | Koutpoabn | IlpakTnueck
oOpa3oBaTte/ibHbIE
n NPOrpaMmblI 0 bie padoThI ne padoThl
pecypchl
Paznen 1. Mexannueckne siBJeHUS
MexaHndueckoe
bu6mmoreka [IOK
IBIKEHUE U
1.1 10 1 Taahttps://m.edsoo.ru/7f41a
CIIOCOOBI €T0
4a6
OITMCAaHUS
BzaumonerictBue bubmorexa TIOK
1.2 e 20 1 3 Taahttps://m.edsoo.ru/7f41a
4a6
bu6moreka [IOK
3aKOHBI
1.3 10 3 Taahttps://m.edsoo.ru/7f41a
COXpaHEHUs
436
Utoro no pazneny 40
Pa3pen 2. Mexann4deckune KoJ1e0aHUS M BOJHBI
bubnuorexa [JOK
Mexannueckue
2.1 7 3 Taahttps://m.edsoo.ru/7f41a
KoJie0anus
4a6
bu6mmoreka [IOK
Mexanunueckue
2.2 8 1 3 Taahttps://m.edsoo.ru/7f41a
BOJIHBL. 3BYK
4a6
Hroro no paszneny 15
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Paznen 3. BHCKTPOMaFHHTHOC moJie " 3JIEKTPOMArHUTHBIC BOJIHBI

DNEeKTpOMarHuTH Butmmorexa LIOK
31 | ocnoreH 6 2 7aahttps://m.edsoo.ru/7f4la
AJIEKTPOMATrHUTH
4a6
bIC BOJIHBI
Wroro mo pazueny 6
Paznen 4. CBeToBbI€ sIBJI€HUS
3aKOHBI bu6mmoreka [IOK
4.1 | pacmpocTpaHCHHS 6 2 7aahttps://m.edsoo.ru/7f41a
CBETa 426
JIuH3BI B bu6mmoreka [IOK
4.2 | onrnyeckue 6 3 7aahttps://m.edsoo.ru/7f41a
puoOOPHI 4a6
Paznoxenune bu6mmoreka [IOK
4.3 | Oenoro cBeta B 3 2 Taahttps://m.edsoo.ru/7f41a
CIIEKTP 426
Hroro mo pazgeny 15
Pa3nen 5. KBaHTOBbBIE SIBJIEHUS
Hcnyckanne u bubnuoreka [IOK
5.1 | mormoineHue 4 1 7aahttps://m.edsoo.ru/7f41a
CBETa aTOMOM 4a6
Crpoere bu6mmoreka [IOK
5.2 6 1 7aahttps://m.edsoo.ru/7f41a
aTOMHOTO sijIpa
426
Sxepusie bu6moreka [IOK
5.3 7 1 7aahttps://m.edsoo.ru/7f41a
peakiuu
426
Hroro no pazgeny 17
Pasnen 6. IloBTopurtenbHo-00001a01IMIA MOAY/Ib
IToBTOpEHME 1
00001IeHe bubnuorexa [JOK
6.1 | comep:kaHus 9 2 Taahttps://m.edsoo.ru/7f41a
Kypca pu3uku 3a 4a6
7-9 kmacc
Utoro mo pazneny 9
OBIIIEE
KOJIMYECTBO 102 27

YACOB I10
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1.1

HCII0JIb30BATh U3YYCHHBIC TIOHATUA

1.2

pasiiniaTth SBJICHUSA 110 OMMCAHHUIO HX XapPaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIUX JAHHOC (1)1/131/1‘-1601(06 SBJICHHUC

1.3

pacro3HaBaTh NPOSIBICHHE W3YYCHHBIX (PHU3MUECKUX SIBICHUH B
OKPYKaIOIlleM MHUpE, B TOM uucie (U3UYECKUe SIBICHUS B MPUPOJE,
IPU 3TOM TIEPEBOJHTH MPAKTHYECKYIO 33/1a4y B y4eOHYIO, BBIJICIATH

CYIIECTBEHHBIE CBOMCTBA (pU3HAKN) (PU3HUECKHX SBICHUIN

1.4

ONMCHIBaTh M3YYECHHbIE CBOMCTBA T€l U (PU3UYECKHUE SBICHUS,
UCIONIb3YSl  (DU3MYECKHE BEJIWYMHBI, IPU ONUCAHUU MPABHIBHO
TpPakTOBaThb (PU3UUECKUH CMBICH HCHOJb3YEMbIX BEJIMYUH, HUX
0003HaYeHMS U €IMHUIIBI PU3NYECKUX BEIMYUH, HAXOAUTH (POPMYJIBI,
CBA3BIBAIOIIME JAHHYIO (U3WYECKYI0 BEIMYUHY C JPYyrUMHU
BEIMYMHAMH,  CTPOUTh TpadUKd  U3YYEHHBIX  3aBHCHUMOCTEH

(bMBUYECKUX BEIMYNH

1.5

XapaKTEepPU30BaTh CBOWCTBA Tel, (PU3WUYECKHUE SIBICHUS W IPOIIECCHI,
WCTIONB3Ysl HW3Yy4YEHHBIE 3aKOHBI, MPH OTOM J1aBaTh CIIOBECHYIO
(GbopMynUpOBKY 3aKOHAa M 3alHUChIBaTh €ro  MaTeMaTHYecKoe

BBIpa)KEHUE

1.6

0O0BACHATh (U3NYECKUE SIBJICHUS, MPOLECChl U CBOMICTBAa Te, B TOM
Yyyclieé M B KOHTEKCT€ CHUTyallMd MPAaKTHKO-OPHEHTHPOBAHHOIO
XapakTepa: BBIABIATh MPUYHMHHO-CICACTBEHHBIC CBSI3U, CTPOUTH
o0bsicHeHHe W3 1 — 2 JOTMYecKWX IIaroB ¢ omopod Ha 1 — 2
U3YYEHHBIX CBOMCTBA (DU3MUECKUX SBJICHUH, PU3HMUECKUX 3aKOHA WIIH

3aKOHOMCEPHOCTH

1.7

peumaTb paC‘IéTHLIe 3aJa44u B 1 -2 HeﬁCTBHH, HCIIOJIb3Yysl 3aKOHBI U
(1)0pMy.]'ILI, CBA3BIBAIOIIHNC (1)14314%01(1/16 BCINYHHBI: HA OCHOBC aHaJIM3a
YCJIOBUs  3aJa4dd  3aIllMCbIBATb KpaTKOE€ YCIOBHC, IIOACTABJIATH
(1)I/ISI/I‘IGCKI/I6 BCJINYHMHEBI B q)OpMy.]'ILI " IIPOBOJUTH paC‘{éTBI, HaxoauThb
CIIpaBOYHBIC IAHHBIC, HCO6XO,I[I/IMBIG U1 pCIICHUA 3a/ia4, OLICHHUBATDH

PCATMCTUIHOCTD HOHy‘IGHHOﬁ (bH?»H‘ICCKOﬁ BCIIMYUHBI

1.8

pacCiio3HaBaThb l'IpO6JIeMBI, KOTOPBIC MOKHO pPCIIUTH IpU IMMOMOIIN
(I)I/ISI/ILIGCKI/IX METOAOB, B OIIMCAHHM HCCJICAOBAHHUA  BBIACIATH

npoBepsieMoe  TpeArnojoxkeHue  (TUmoresy),  pa3inyarb U




WHTEPIPETUPOBATh TOIYYCHHBIH pe3ylbTaT, HAXOJUTh OINMOKH B

XOJE€ OIIbITa, ACJaTb BBIBOJBLI I1IO €TI0 pe3yJibTaTaM

1.9

MPOBOJIUTH OIBITHI MO HAOMIOACHUIO (PU3MUECKUX SBICHUH WIN
¢u3nvyeckux  CBOMCTB  Telm:  (OPMYTUpOBaTH  IPOBEpsEMbIC
IOPEIIOJIOKEHNs, coOUpaThb  YCTAHOBKY M3  IPEIIOKEHHOTO

000pyI0BaHUs, 3aIMCHIBATH XO/I OTIBITa U (JOPMYIUPOBATH BBHIBOIBI

1.10

BBIIIOJIHATh MPSAMbIE MU3MEPEHMSI C MCIIOJIb30BAHHEM AaHAJIOTOBBIX U
un(dpoBBIX MPUOOPOB, 3aMUCHIBaTh MOKa3aHUs MPUOOPOB C Y4ETOM

3aJlaHHOM aOCOJIIOTHOM MOTPEIIHOCTH U3MEPEHU I

1.11

MPOBOJUTH  WCCIEJOBAaHME 3aBUCUMOCTH  OJHOM  (husuueckoit
BEJIMYMHBI OT JAPYroM C HCIOJIB30BAHUEM IIPSIMBIX HM3MEPEHUH,
y4acTBOBaTh B IUJIAHUPOBAHUU Y4eOHOTO HCCIENOBaHUs, COOMpaATh
YCTAaHOBKY M BBIIIOJIHATh U3MEPEHMUS, CIEAYS MPEITI0KEHHOMY IIJIaHY,
(bukcupoBaTh pe3yabTaThl MOJYYEHHOM 3aBHUCUMOCTH (DU3HUECKUX
BEJIMYMH B BUJIE NIPEUIOKEHHBIX TaOIHIl ¥ TpaduKOB, J€NIaTh BHIBOJIbI

10 pe3yJibTaTaM UCCIIEOBaHUS

1.12

MPOBOJUTh KOCBEHHBIE H3MEPEHUsS (GU3NYECKUX BEIHYUH, CIEIys
MPeI0KEHHOM WHCTPYKIMU: TIPU BBIIOJHEHUH W3MEPEHUI coOupaTh
SKCIEPUMEHTAJIbHYIO YCTAHOBKY W BBIUUCIATH 3HAUYE€HUE HCKOMOM

BCIIMYNHBI

1.13

CO6J'IIO,Z[aTB ImpaBujia TCEXHUKH 0e301macHOCTH Ipu pa60Te C

1abopaTOPHBIM 000PYI0BAHUEM

1.14

yKa3blBaTh MPUHIUMBI  JEHCTBUS NpUOOPOB U TEXHHUUYECKUX
YCTPOMCTB, XapakTepus3OBaTb MPUHLUIBI ACUCTBUA H3YyYCHHBIX
npuOOpOB M TEXHUYECKHX YCTPOMCTB C IMOMOIIBI0 UX OIMUCAHUS,
UCTIONIB3YSl 3HAaHUS O CBOMcCTBaX  (U3WYECKUX  SBICHUH H

HCO6XOI[I/IMI>IG (bHSH‘ICCKI/IC 3daKOHBbI 1 3aKOHOMCPHOCTHU

1.15

OPUBOIUTH TPUMEPHl (HAXOAUTh HWHPOPMAIMIO O MPUMEPAX)
MPAKTHYECKOTO HCIOIb30BaHMs (U3NUYECKUX 3HAHUHN B TIOBCETHEBHOM
KU3HU Juig  oOecriedeHuss 0Oe30macHOCTH Tipu  oOpallleHuu ¢
npubopaMu U TEXHUYECKHUMH YCTPOWCTBAMHU, COXPAHEHHS 3/10POBbS U

CO6J'IIO,Z[€HI/I$I HOPM 5KOJIOTHUYECKOI'0 TIOBCACHUA B Oprxcanmeﬁ cpeae

1.16

OCYHICCTBJIATDH OT60p HCTOYHHUKOB I/IH(1)OpMaI_II/II/I B CCTHU I/IHTepHCT B




COOTBETCTBUU C 3aJaHHBIM IIOMCKOBBIM 3aIIpOCOM, Ha OCHOBE
MMEIOIIUXCA 3HAHUM MU IIYTEM CpPABHEHUS PA3JIMYHBIX HCTOYHHUKOB
BBICATh MH(POPMALUIO, KOTOpasi SBISAETCS MPOTUBOPEUYMBON WM

MOJKET OBITh HEIOCTOBEPHOU

1.17

UCII0JIb30BAaTh pu BBITIOJIHCHU U y4EOHBbIX 3a1aHUI
HAyYHONIONYJISIPHYIO  JIUTEpaTypy  (U3UYECKOTO  COJEpIKaHuS,
CIpaBOYHBIE MaTepuaybl, pecypcbl cetu VHTepHeT, BIaneTh
npuéMaMy KOHCIIEKTUPOBAHUS TEKCTa, peoOpa3oBaHus HHGOpMaLUU

W3 OJTHOM 3HaKOBOW CHCTEMBI B JPYTYIO

1.18

co37aBaTb COOCTBEHHbIE KPATKHE NMHMCbMEHHBIE U YCTHBIE COOOIICHUS
Ha OCHOBe 2 — 3 HCTOYHUKOB HUHPOpManuu (HUIUIECKOTO
COJIep’KaHus, B TOM YHCJIe IMyOJIMYHO JelaTh KpaTKUe COOOIIEHHS O
pe3ynbTaTax MpPOEKTOB WM Y4eOHBIX HCCIIEIOBaHUN, MPU OTOM
rPaMOTHO HCIIOJIb30BAaTh WM3YyYEHHBIM MOHATHWHBIN ammapar Kypca

(u3HKHM, COTPOBOXK/IaTh BRICTYIJIEHUE MPE3eHTalueil

1.19

MIPU BBITIOJHEHUH YY4E€OHBIX TTPOCKTOB M UCCIEIOBAHUHN PACTIPEIEISTh
00513aHHOCTHU B T'pYIIIE B COOTBETCTBUU C MOCTABJICHHBIMU 33/1a4aMH,
CIEIUTh 32 BBINOJHEHUEM IUIaHA ACWCTBUM, aJ€KBATHO OLIEHHWBAaTh
COOCTBEHHBI BKJIaJ] B JEATEIBHOCTh TPYNNbl, BBICTPAUBAThH
KOMMYHHUKaTUBHOE B3aUMOJICICTBHE, YUUTHIBASI MHEHHE

OKPY>KaIOIIHUX
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1.3

paciio3dHaBaTb IPOABJICHHUEC HN3YUCHHBIX (I)I/I3I/I‘ICCKI/IX SIBJICHUHU B
OKpyKaromeM MHUpEC, B TOM YUCIIC q)HSH‘leCKI/Ie SABJICHUS B TIPpHUPOAC,

IIpu 3TOM HCPCBOAUTH IMPAKTUYCCKYHO 3a1a4y B yqe6Hon, BBIICIIATD




CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKN) PU3NICCKUX SIBICHUI

1.4

ONMCBHIBATHh HW3YYCHHBIE CBOWCTBA Tel M (U3MUECKUE SIBIICHUS,
UCTONB3ys (U3NYECKHe BEIMYUHBI, NpPU OINUCAHUU IPABUIBHO
TPaKTOBaTh  (PM3MYECKHI  CMBICT  HCIOJB3YEMBIX  BEJIHWYHH,
0003HaueHHSI M €AMHUIIB (PU3MUECKUX BEITMYNH, HAXOIUTH (DOPMYIIBI,
CBA3BIBAIOIIME JAHHYIO (U3UYECKYI0 BEIMYMHY C JPYTUMHU
BEJIMYMHAMHU, CTPOUTb TIpapUKd  U3YYEHHBIX  3aBHCHUMOCTEH

(bMBUYECKUX BEIIMYUH

1.5

XapaKTepU30BaTh CBOWCTBA TeJ, (PU3UYECKHUE SIBIICHUS U TPOIIECCHI,
WCMOJIb3ysl HW3YYEHHBIE 3aKOHbI, MpPHU HTOM JaBaTh CJIOBECHYIO
(GopMyTUPOBKY 3aKOHAa W 3alUChIBaTh €ro  MaTeMaTHYEeCKOe

BBIpaXKEHUE

1.6

O0OBICHATH (PU3UYECKUE MPOIECCHl M CBOMCTBA TEJ, B TOM YHCIIE U B
KOHTEKCTE CHUTyalldd MPAKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:
BBISIBJISITh IPUYUHHO-CIICJICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE U3 |
— 2 JIOTMYECKMX WIaroB C MOMOIIbI0 | — 2 M3y4EeHHBIX CBOWCTBA

(bu3nuecKkux ABIeHUHN, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pematy pacuéTHble 3a7aud B 2 — 3 IEHCTBUS, HCIIOJIB3Yys 3aKOHBI U
(dhopmynbl, cBsA3bIBaIONIME (PU3HMUECKHUE BEIUYUHBI: HA OCHOBE aHAIM3a
yCIIOBUS 33/1a4M 3alHUChIBaTh KPATKOE YCIOBHE, BBISBISATH HEJOCTATOK
JaHHBIX JJIs peIlIeHHs] 3aJaud, BbIOMpaTh 3aKOHbI U  (HOPMYIIBI,
HeoOXouMBbIe JUIsl €€ pelIeHHs], MPOBOJUTh Pacu€Thl U CPaBHUBATH
MOJIyYEHHOE 3HaueHue (PU3NYECKOW BEIUYMHBI C HW3BECTHBIMHU

JaHHBIMH

1.8

paciio3HaBaThb l'IpO6J'ICMbI, KOTOPBIC MOKHO PpPCIIUTH IIpU IIOMOIIOHU
(I)I/ISI/I‘IGCKI/IX MCTOAOB, UCIIOJIb3Yys OIIMCAHUC UCCICAOBAHUS, BBIICIATD
IMPOBCPACMOC IIPCAIIOJIOKCHNUC, OLCHHWBATL IIPABHUIIbBHOCTDL IIOPsAIKaA

IMPOBCACHUA UCCIICAOBAHUA, ICJIaTh BBIBOAbI

1.9

IOPOBOJUTH OIBITHI IO HAOMIOAECHUIO (U3MYECKUX SBICHUM WK
¢u3nyeckux  CBOMCTB  Teln:  (OpPMYIUpOBaTh  MpOBepsieMble
OpPEANoNoXKEeHUs,, CcoOupaTb  yCTAaHOBKY M3  NPEAJIOKEHHOTO

O60py,Z[OBaHI/I$I, OITMChIBATB XO/ OIIbITa U Q)OpMYHPIpOBaTL BBIBObI

1.10

BBIIIOJIHATE IPAMBIC HU3MCPCHUA C HCIOJIb30BAHUCM aAHAJIOTOBBIX




npuOOPOB U JATYUKOB (PU3MUECKUX BEIMUYUH, CPABHUBATH PE3YIILTATHI

M3MEpEeHUH ¢ y4€TOM 3aJaHHOM a0COJIFOTHOM MOTPEUTHOCTH

1.11

MPOBOJUTH  HWCCIENIOBAaHME  3aBHCHUMOCTHM  OJHOW  (pu3HuecKon
BEIIMYUHBl OT JPYrol C UCIHOJB30BAHUEM IPAMBIX HW3MEPECHUMN:
IUIAHUPOBaTh HCCIIEJJOBaHUE, COOMpPATh YCTAaHOBKY U BBINOJIHSATH
U3MEpeHusi, cJlenysd MpeIOKEeHHOMY  IUIaHy,  (uKcupoBath
pe3yabTaThl MOJYYCHHON 3aBHCHUMOCTH B BHJIE TAOJHII U TPaHKOB,

ACJIaTb BBIBOABI ITO PE3yjIbTaTaM HUCCICAO0OBaAHMA

1.12

MPOBOJUTh  KOCBEHHbIE  M3MEpPEHHs  (U3NYECKUX  BEJIMYMH:
IJIAaHUPOBATh U3MEPEHHUS, COOMPATh IKCIEPUMEHTAIbHYIO YCTaHOBKY,
cienyss IPEAJIOKEHHOM MHCTPYKLUUH, W BBIUHCIATH 3HAYCHHUE

BCIINYNHBI

1.13

coOnroAaTh TMpaBuia TEXHUKHM O€30MacHOCTH TMpu pabore ¢

71a00paTOPHBIM 000PYIOBaHHEM

1.14

XapaKTepU30BaTh MPUHLMUIBI JIEHCTBUS HU3YYEHHBIX MpPHOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM HA WX OIMCAHUSA, HCIOJIb3Yd
3HaHUS O CBOWCTBaX (PM3MYECKUX SIBJIEHUH M HEoOXoIuMble

(bu3uYecKre 3aKOHOMEPHOCTH

1.15

pacrno3HaBaTh MPOCTbIE TEXHUYECKHE YCTPONCTBA U U3MEPHUTENIbHbIC
MpUOOPHI MO0 CXeMaM U CXEeMAaTHMYHBIM PUCYHKaM, COCTaBIISATH CXEMBbI
JNEKTPUYECKUX LIeTeld ¢ TMOCIeNOBATeNbHbIM U  IapaJlICIIbHBIM
COCIMHEHUEM  DJIEMEHTOB, pa3jiuyas yCJIOBHblE 0003HAYCHUS

OJIEMECHTOB JJICKTPHUUYCCKUX neremn

1.16

OPUBOJIUTH TMpPUMEpbl (HaXOAUTh UHPOPMALUI0 O MpUMEpax)
MPAKTHYECKOTO HCIOIb30BaHMs (U3NUYECKUX 3HAHUHN B TIOBCETHEBHOM
KU3HU Juig  oOecriedeHuss 0Oe30macHOCTH Tipu  oOpallleHuu ¢
npudopaMu U TEXHUYECKUMH YCTPOWCTBAMHU, COXPAHEHHS 310POBbS U

CO6J'IIO,Z[CHI/I$I HOPM 3KOJIOIT'HMYCCKOI'O IIOBCACHUA B Opr>1<a101ueI71 cpeac

1.17

OCYIICCTBJIATDH MMOUCK I/IH(i)OpMaI_II/II/I Q)HSHHGCKOFO COACPIKAHUA B CCTU
I/IHTepHeT, Ha OCHOBE HMECIOIIMXCA 3HAHUU U HYTéM CpaBHCHHA
JOIIOJIHUTCIIBHBIX HMCTOYHHKOB BBIACIIATH I/IH(I)OpMaI_[I/IIO, KOTOpasa

ABIIACTCA HpOTHBOpG‘H&BOI’I WJIA MOXET OBbITh HGHOCTOBepHOﬁ

1.18

HCIIOJIb30BaTh IIpU  BBIIOJIHCHUN y‘le6HHX 3aJaHui HAay4YHO-




MOMYJSIPHYIO JTUTEPaTypy (PHU3NYECKOTO COJCpKaHUS, CIPaBOYHBIE
Marepuanbl, pecypcbl ceth  VHTEpHET; BiaAeTh  IpUEMAMU
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus WHOOPMAIUUA U3 OJHOU

3HAKOBOM CHUCTEMBI B APYT'YIO

1.19

CO3/1aBaTh COOCTBEHHBIC MMUCbMEHHBIE U KPATKUE YCTHBIE COOOIICHHS,
0000mmas WHPOPMAIMIO W3 HECKOJIHKUX HCTOYHUKOB (PUIUICCKOTO
COJIEp’KaHUs, B TOM 4YHUCIE IyOJIMYHO TMPEACTaBIATh PE3yJIbTaThl
MPOEKTHOM MJIM MCCIEN0BATENbCKOW JESITENbHOCTH, TPU 3TOM
rPAaMOTHO HCIIOJIb30BAaTh WM3YyYEHHBINM IOHATHMHBIN ammapar Kypca

(u3HKHN, COTPOBOK/IaTh BBICTYIJIEHUE MPE3eHTaluei

1.20

MPU BBHITIOJIHEHUH YYE€OHBIX MPOEKTOB M MCCIEIOBAHUN (DU3NUECKUX
MIPOLIECCOB PACIpenesTh 00S3aHHOCTH B TpyIIEe B COOTBETCTBUU C
MOCTABJAECHHBIMU  3aJjadyaMy, CJIEIUTh 3a BBIIOJHEHHEM IUIaHA
JENCTBUM W KOPPEKTUPOBATH €r0, aJICKBAaTHO OIEHUBATH COOCTBEHHBIN
BKJIQJ, B JEATEIbHOCTh TPYIIIbI, BBICTPANBATH KOMMYHHUKATHBHOE

B3aUMO/ICHCTBUE, MPOSIBIISAS TOTOBHOCTD pa3peniaTb KOH(PIUKThI

9 KUIIACC

Kox
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 0011ero 00pa3oBaHus

1.1

HCII0JIb30BaTh U3YYCHHBIC ITOHATUSA

1.2

pas3iinydaTth SBJICHUA II0 OIIMCAaHHUIO HMX XapaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIUX TAHHOC (1)I/ISI/I‘IGCKOG SBJICHHUC

1.3

paciio3dHaBaTb IIPOABJICHHUC HN3YUCHHBIX (1)I/ISI/I‘IGCKI/IX SIBJICHUN B
OKpYyxKaromeM MHUpEC, B TOM YUCIIC (1)I/IBI/I‘leCKI/Ie SABJICHUA B IIPUPOIC,
IIpu 3TOM HECPEBOAUTH IMPAKTHUYCCKYIO 3a/1a1y B y‘le6HYIO, BBIACIATH

CYIIECTBEHHBIE CBOICTBA (MIPU3HAKU) (PUINUECKUX SIBICHUI

1.4

ONHNCBIBATL H3YUCHHBIC CBOMCTBA TE€I H (I)I/BI/I‘IGCKI/IG SABJICHHA,
HCIIOJIb3Ys (I)I/I3I/I‘-ICCKI/IC BCJIMYWHBI, IIPpHU OIHWCAHHWU MPABUIIBHO
TPAKTOBATH (I)I/IBI/ILIGCKI/Iﬁ CMBICJI HCIIOJIB3YEMbIX BCJIIMYHH,

0003HAYCHHS H CIANHUIIbI (I)I/I3I/I‘IGCKI/IX BCIIMYHH, HAXOAUTH (bOpMy.]IBI,




CBSI3bIBAIOIIME JAaHHYIO (U3MYECKYI0 BEIMYMHY C JPYTUMHU
BEeJIMYMHAMH, CTPOUTh TIpadUKd  HM3YYCHHBIX  3aBUCHUMOCTEH

(u3HUECKUX BEITMINH

1.5

XapaKTepU30BaTh CBOWCTBA TeJ, (PU3UYECKUE SIBIICHUS U IPOIIECCHI,
UCIIOJIb3ysd W3YyYECHHBIE 3aKOHbI, IPU 3TOM JIaBaTh CJIOBECHYIO
GbopMyITMpOBKY 3aKOHA MW 3alUCBhIBATH €ro  MaTeMaTHYECKOe

BBIPa)KCHUE

1.6

O0O0BACHATH (PU3HUECKHE MPOIIECCHl U CBOMCTBA TN, B TOM YHUCIE U B
KOHTEKCTE€ CHUTyallud MPaKTHUKO-OPHUEHTHPOBAHHOTO  Xapakrepa:
BBISIBIISITh IPUYMHHO-CIIEJICTBEHHBIE CBSI3U, CTPOUTH OOBICHEHUE U3 2
— 3 JIOrMYecKuX IIaroB ¢ MOMOIIbIO 2 — 3 H3YYEHHBIX CBOWCTBa

(bu3nueckux sBICHUHN, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pemaTh pacuy€THbIe 3amadu (Omuparoniecs Ha cucremy w3 2 — 3
ypaBHEHUI), UCHOJB3yd 3aKkOHbl U  (OPMYJbI, CBSA3BIBAIOLINE
¢u3nveckne BETMYMHBL Ha OCHOBE aHalM3a YCIIOBUS 3aJadl
3alMCbIBATh KPATKOC YCJIOBHUC, BBIABIIATL HCAOCTAIOOIUE WM
M30BITOYHBIC JTAHHBIC, BEIOMPATHh 3aKOHBI U (OPMYJIBI, HEOOXOIUMBIE
JUIA pelleHusi, MPOBOJUTH PAcu€Thl U OLEHUBATh PEATUCTUYHOCTH

MOJIyYE€HHOTO 3HAYeHUsI (PU3NUECKON BEITHUUHHBI

1.8

pacrio3HaBaTh NpPOOJIEMbI, KOTOPbIE MOKHO pPEIIUTh IPHU IMOMOIIH
(bu3NUeCKUX METOJIOB, UCIOJIB3YSI OMHUCAHUE HCCIIEIOBAHUS, BBIICIATh
IpoBepsieMOe MPEIOI0KEHHE, OLIEHUBATh IPABWIBHOCTh IOPSIKA
NPOBEJICHUS HCCIICJOBAaHMs, [eNaTh BbBIBOJBL, HHTEPIPETHPOBATDH

pe3ynbTaThl HAOIOICHUN U OTIHITOB

1.9

IIPOBOAWUTL OIIBITBI IIO Ha6J'IIOI[eHI/IIO (1)I/IBI/I‘leCKI/IX SIBJICHUN UM
(1)I/ISI/I‘IGCKI/IX CBOMCTB TEJ: CaMOCTOSTEIbHO CO6I/IpaTB YCTAaHOBKY U3
HU30BITOYHOIO Ha6opa 060py1[0BaH1/151, OIIMCBIBATh XOJ OIIbITa U €TI0

pe3ynabTaThl, (GOPMYIUPOBATH BHIBOIBI

1.10

IPOBOJUTH TPH HEOOXOAMMOCTH CEpUI0 TPSAMBIX H3MEpPEHHUH,
onpenenssl cpeiHee 3HAueHUE HU3MepseMON BeIMYUHBI ((POKycHOE
paccTosiHMe coOuparoliel JIMH3bI), 000CHOBBIBaTH BBIOOp crocoba

U3MepeHus (M3MEpUTENBHOTO Npudopa)

1.11

IMPOBOAUTL HCCICAOBAHUC 3aBHCHUMOCTEM (1)1/131/1qu1<1/1)( BCIIMYHUH C




HCMOJIb30BAHUEM IPSAMBIX U3MEPEHUN: IJIAHUPOBATH HUCCIEAOBAHUE,
CaMOCTOSITEIBHO COOMpaTh YCTaHOBKY, (PUKCHpPOBATH pPE3yIbTaThI
MOJIy4€HHON 3aBUCHUMOCTH (PU3UYECKHX BEIWYMH B BHUAC TaOIUIN

rpaduKoB, JIeNIaTh BBIBOJIBI IT0 PE3yJIbTaTaM MCCIICIOBAHUS

1.12

OPOBOAUTH  KOCBEHHbIE  M3MEPEHHUsS  (PU3NYECKMX  BEJIUYMH:
IUIAHUPOBATh U3MEPEHUS, COOUPATh 3KCIEPUMEHTAIBbHYIO YCTAaHOBKY
U BBINOJHATE W3MEPEHHUs, CIEeAys NPEIIOKEHHOW HWHCTPYKILIHH,
BBIUMCIIATh 3HAYCHHWE BEIMYMHBI W AHAIM3UPOBATH IIOJTYYEHHBIE

pe3yJbTAThI C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHU I

1.13

coOnroAaTh TMpaBuia TEXHUKM O€30MacHOCTH Ipu pabore ¢

71a00pPaTOPHBIM 000PYJOBaHHEM

1.14

pa3nuyaTh OCHOBHBIC TPU3HAKH HM3YyYEHHBIX (PU3MYECKUX MOJIETICH:
MarepuaigbHas TOYKa, aOCOJIOTHO TBEPIIOE TEJO, TOUCUHBIN MCTOYHHUK
CBeTa, JIyd, TOHKAas JIMH3a, TUTAHETapHAas MOJIEJh aToMa, HYKJIOHHAs

MOJEJIb aTOMHOI'O d1pa

1.15

XapaKTEepPU30BaTh TPUHIUIBI JEHCTBUS HM3YYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HAa HX OIUCAHUSA, HCHOJIb3Yd
3HaHMSI O CBOMCTBax (pU3MUECKUX SBICHUM M HEOOXOAUMBbIE

(bu3uvIecKrue 3aKOHOMEPHOCTH

1.16

HCIIOJIb30BaTh CXEMbl M CXEMaTHUYHbIE PUCYHKH HM3yYEHHBIX
TEXHUYECKUX YCTPOMCTB, MU3MEPHUTENbHBIX npubopoB u
TEXHOJIOTMYECKHUX IPOILIECCOB IMPHU PELICHUH Y4eOHO-TPAKTUYECKUX
3a/1a4, ONTHYECKUE CXEMBbI JUIsl MOCTPOCHUS N300paKeHHI B TIIOCKOM

3epKajie U cobuparorieit TuH3e

1.17

OPUBOIUTH TMPUMEPbl (HAXOAUTh HMHPOPMAIMIO O MPUMEPAX)
MPAKTHYECKOTO MCIOIb30BaHMs (PU3NUYECKUX 3HAHUHN B TIOBCETHEBHOM
KU3HU Juid  oOecriedeHuss 0Oe30macHOCTH Tpu  oOpallleHuu ¢
npudopaMu U TEXHUYECKUMH YCTPOWCTBAMHU, COXPAHEHHS 3/10POBbS U

CO6J'IIO,Z[CHI/I$I HOPM 3KOJOIH4Y€CKOI'O IIOBCJACHHS B OKI)Y)KaIOH_[eﬁ cpeac

1.18

OCYILECTBIIATh MOUCK MHPOPMALUU (PU3HUECKOTO COAEPKAHUS B CETH
WnTepHer, camocToATenbHO (QOPMYIUpPYst TMOUCKOBBIM  3ampoc,
HaXOAWTb IIYTH  OINpPENEICHMsS]  JTOCTOBEPHOCTH  IOJIyYEHHOU

I/IH(I)OpMaI_[I/II/I Ha OCHOBE HMMEIOIIUXCS 3HAHUM MU JOIOJIHHUTEIIHHBIX




HCTOYHHUKOB

1.19

WCIONb30BaTh MPU BHINOJIHEHUH Y4YEOHBIX 3aJaHUN  HAy4dHO-
MOMYJISIPHYIO JIUTEPATypy (PU3HYECKOTO COJIEpKAHHS, CIPABOYHBIC
Marepuansl, pecypcbl cetn VHTepHeT; BilageTh  NpUEMAMHU
KOHCIIEKTUPOBAHMsI TEKCTa, peoOpa3oBaHusi HHPOPMAIMU U3 OJHON

3HAKOBOM CHUCTEMBI B APYT'YIO

1.20

CO3/1aBaTh COOCTBEHHBIE MHUCBMEHHBIE M YCTHBIE COOOIIEHHS Ha
OCHOBE HWH(pOpPMallMd M3 HECKOJBKMX HCTOYHMKOB (PU3NYECKOTO
COJIep’KaHus, MYOJUYHO MPEICTaBIATh PE3yabTaThl MPOEKTHOM WU
HCCIEAOBATENbCKOM  JIEATEIBbHOCTH, IIPU  3TOM  I'PaMOTHO
HCMOJIb30BATh U3YYEHHbBI MOHATUMHBIN arapar u3y4aeMoro pasjesna
(UMK U CONMPOBOXJAATh BBICTYIUICHHE Ipe3eHTalled ¢ y4yEToMm

0COOEHHOCTEN ayIUTOPUH CBEPCTHUKOB

1.21

MIPU BBIMIOJIHEHUU Y4Y€OHBIX MPOEKTOB W HMCCIEIOBAHUN (DU3MUECKUX
MPOIIECCOB PACTPEENsTh 00SI3aHHOCTH B TPYIIE B COOTBETCTBHH C
ITIOCTABJICHHBIMHU 3aJadyaMu, CJICOUTH 3a BBIIIOJIHCHUECM IJ1aHa
JEHCTBUI M KOPPEKTUPOBATH €T0, aJICKBAaTHO OIIEHUBATH COOCTBEHHBIM
BKJIQJ B JCSATEIBHOCTHh TPYIIIBI, BBICTPaWBaTh KOMMYHHUKATHUBHOE

B3aUMO/ICHCTBUE, MPOSIBIISASL TOTOBHOCTh pa3peuiaTb KOH(DIUKTHI

ITPOBEPAEMBIE DJIEMEHTbBI COOEPKAHUA

7 KJIACC
Kon
Kon siemenTa IIpoBepsiemble 3JIeMEHTHI COIePKAHUS
pa3aena
®U3UKA U EE POJIb B TIOBHAHUU OKPYXKAIOILIETO MUPA
dusuka — Hayka O TMpupoie. SIBIeHus NpUPOIbL.
1 1.1 dusnyeckue  SABICHUSA: MEXaHHUYECKHE, TEeIUIOBBIE,
JIEKTPUYECKHE, MarHUTHBIE, CBETOBBIE, 3BYKOBBIE
1.2 dusnueckue BeNWUYMHBL.  V3MepeHune  (U3NUECKUX




BennunH.  Dmudeckue  mpubopel.  [lorpemHocTh

M3MepeHnil. MexxayHapoaHasi CHCTEMA €IMHHUI]

EcrecTBeHHOHayuyHBI METOJ IO3HAHUSA: HaOJIOJIEHUE,

IMOCTAaHOBKAa HAYYHOI'O BOIIPOCA, BBIABWIKCHHUEC THUIIOTC3,

L3 OKCIEPUMEHT IO TMPOBEPKE THUIOTE3, OOBICHEHHE
HaOJII0/JaeMOT0 SIBJIICHUS

1.4 Onwucanue GU3NUECKUX SBICHUN C MOMOIIBIO MOJIENICH
[IpakTnueckue pabOTHI:
###Par###13Mepenne pacCTOSHUIA.
#iHtPar#Ht#13mepenne 00bEMa KUIKOCTH M TBEPIAOTO

1.5 Tena.

#H##Par###Onpenenenne pa3sMepoB MaJIbIX TeJl.
###Par##13smepenre  Temmnepatypsl  IpU  [TOMOILIU

KAJKOCTHOTO TEPMOMETPA U AATUMKA TEMIEPATYPHI

[TEPBOHAYAJIbHBIE CBEJIEHNA O CTPOEHMU BEILIECTBA

2.1

H##HtPar#H##CTpoeHre BellecTBa: aTOMbl U MOJIEKYJIbI, UX
pasmepsl.  OmNBITB,  JOKA3bIBAIOIIME  AWUCKPETHOE

CTPOCHHC BCIICCTBA

2.2

###Par### ]| srokenne yactuil BemecTBa. CBS3b CKOPOCTH
JIBW)KEHUSI 4YacTUIl C TeMmmepaTypod. bpoyHoBckoe

nBkeHue, muhdy3us

2.3

BSaHMOﬂeﬁCTBHe YaCTHUIl BEIICCTBA: IPUTSIKECHUC U

OTTAaJIKUBAaHHUEC

2.4

###Par### ArperaTtuple COCTOSHUSI BEIECTBA: CTPOCHUE
ra3oB, JKUAKOCTeH W TBEPABIX (KPHUCTAIIMUECKUX) TEll.
B3anMoCBsI3p MEXIy CBOMCTBAMHU BEIIECTB B pa3HBIX
arperaTHbpIX COCTOSIHHSIX M WX aTOMHO-MOJICKYJISPHBIM

CTPOCHHUEM

2.5

OcobeHHOCTH arperaTHbIX COCTOSIHUH BOJBI

2.6

[IpakTuyeckue paboOTHI:
###HPar###Onenka quaMeTpa aToMa METOAOM PAnoB (C
UCIOJIb30BaHueM (oTorpaduil).

#HHP ar###OnbITh o HaOJIFOACHUIO TETUIOBOTO




paciIupeHus ra3os.
HHHPar###ONBITBI 10  OOHAPY)KEHUIO JEHCTBUS CHII

MOJIEKYJISIPHOTO MPUTSIKEHUS

JIBWDKEHUE U B3AVUMOJIEMICTBUE TEJI

3.1

Mexannueckoe JIBUKECHUE. PaBHOMepHOE 51

HEPAaBHOMEPHOE JABMKECHHE

3.2

HiHPar#H#CKOpOCTb. Cpennss CKOPOCTb npu
HEPaBHOMEPHOM JBWXEHHH. Pacuér mytm u BpemeHu

JABUMXXCHUA

3.3

SBnenue wHepnuu. 3aKOH MHEpUMH. B3ammonenicTBue
TEJl KaKk MPUYMHA U3MEHEHHUS CKOPOCTH ABWKEHHUS TEI.

Macca kak MEpa HHEPTHOCTHU TEJIa

3.4

#HH#HPar### InotHocTs BemiectBa. CBA3b IUIOTHOCTH C

KOJIMYECTBOM MOJICKYJI B €IUHUILIC 00BéMa BCIICCTBA

3.5

Cuita KaK XapaKTepUCTHUKA B3aMOICUCTBUS TEI

3.6

Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl ¢

MOMOIIIBIO JUHAMOMETpPA

3.7

#HHHPar###SIBnenue taroreHus U cwia Tsokectu. Cuiia

TSDKECTH Ha Ipyrux maHerax. Bec tema. HesecomocTh

3.8

3.9

3.10

Cuna TtpeHusi. TpeHHE CKONBKEHHS M TPEHHE ITOKOS.
Tpenue B mpupoje U TEXHUKE

#H##Par###(CloxxeHue CuJjl, HampaBJEHHBIX [0 OJHOU
npsiMoii. PaBHOIeHicTBYOIIAs CHIT

[IpakTuueckue paboOTHI:

OnpeneneHue CKOPOCTH  PAaBHOMEPHOTO  JIBHKCHUS
(mapuka B JKHIKOCTH, MOJCIH  DJIEKTPUUYECKOTO
aBToMOOWISI M Tak jgainee). OmpeneneHue cpeaHen
CKOPOCTH CKOJBXKEHHs Opycka WM IIapuka Io
HaKJIIOHHOM  mockoctu.  OrmpeneneHne  MIOTHOCTU
TBEPIOTO Tena. OnbITHI, JEMOHCTPUPYIOIINE
3aBUCHUMOCTbH pacTshkeHus (Aedopmaruu) Npy>KUHBI OT

HpHJ’IO)I(GHHOfI CHIJIBI. OnbIThI , ACMOHCTPUPYIOIINC




3aBUCHMOCTDb CHJIbI TPCHUSA CKOJIBXKCHHA OT BECa TCJIa U

XapaKTepa CONPHKACAIOIINXCS TOBEPXHOCTEH

dusnyeckne SBICHUA B npupoac: NpuMepbl IBUKCHHUA C

3.11 Pa3IMYHBIMUA CKOPOCTSIMHU B JKMBOM M HEKHMBOM IIPUPOJE,
JICHCTBUE CUITBI TPEHUSI B TIPUPOJIC ¥ TEXHHUKE
3.12 TexHuyeckue ycTpoicTBa: AMHAMOMETP, HOIIIUITHUKH

TIABJIEHME TBEP/BIX TEJI, )KUKOCTEI 1 TA30B

4.1

HaBnenue TBEpmoro Ttena. CrnocoObl yMEHBUICHUS H

YBCINYCHHUA OaBJICHUA

4.2

JaBnenue ra3a. 3aBUCUMOCTD JaBJICHUS ra3a OoT 00bEMa,

TEMIIEpaTyphI

4.3

Ilepenaua naBieHust TBEPABIMU TENAMU, KHUIAKOCTAMHU U

razamu. 3akoH [lackaina. [THeBMaTHYecKre MalllHbI

4.4

3aBHUCUMOCTH JaBJICHU S KNUIOIKOCTHU oT Ty OWHEI.
I'mapocratnyeckuii mapagokc. CooOmaromuecs cocy/bl.

Fnz[paBaneCKne MEXaHU3MBbI

4.5

AtMocdepa 3emnn u atMmochepHoe naBieHue. [I[puauHbI
CYIIIECTBOBAHUS BO3AyIMHONW 000s0uku 3emumd. OnbiT
Toppuyennu. 3aBUCUMOCTh aTMOC(EPHOTO NaBJICHHUS OT

BBICOTEI HaJl YPOBHEM MOPA

4.6

Usmepenune atmocdepHoro npasieHus. [lpuGopsl s

U3MepeHus: aTMOC(HEPHOro JaBJICHUS

4.7

JleiicTBHe XUAKOCTH M Tra3a Ha NOTPYKEHHOE B HHUX
Teno. BelTankuBaromasi (apxumenoBa) cuia. 3aKoH

Apxumena

4.8

[LnaBanue ten. Bo3ayxoruiaBanue

4.9

[IpakTueckue pabOTHI:

HccnenoBanue 3aBUCMMOCTM Beca Tela B BOJE OT
00béMa TOTPYKEHHONW B IKHUAKOCTh 4YacTH Tela.
Ornpeznenenre BHITAIKUBAIOLIEH CUIIbI, IEUCTBYIONIEH Ha
TENOo,  NOrpyxk€HHoe B KuUIKocTb.  lIpoBepka
HE3aBUCUMOCTH BBITAIKMBAIOIEH CHUIIbI, JEHCTBYIOLIEH

Ha TCJIO B JXHAKOCTH, OT MaACChl TCJa. OHBITBI,




JEMOHCTPUPYIOLIUE  3aBUCUMOCTb  BBITAJIKUBAIOLIECH
CHJIBI, JICWCTBYIOLIEH Ha TEJNO B JKUAKOCTH, OT 00BEMa
HNOTPY’KEHHOU B JKMJKOCTh YacCTH TeJda U OT IJIOTHOCTH
KUJKOCTH. KonctpynpoBanue  apeoMerpa  WIH

KOHCTPYUPOBaHHE  JIOAKM M  OIlpejeneHue e

Irpy301104bEMHOCTH

®uznuyeckue  SABJIEHMS B IPUpPOJE:  BIMSHHE
4.10 aTMOC(EpPHOTO JaBJIECHUS Ha )KUBOW OpPraHu3M, IJIaBaHHe

pBIO

Texnuueckue ycTpoiicTBa: COOOLIAIOIIMECS COCYIBI,
411 YCTPOMCTBO BOJONPOBOAA, TUAPABINYECKHH IIpecc,

MaHOMETp, OapomeTp, BBICOTOMEp, MOPUIHEBOM Hacoc,

apeoMeTp

PABOTA, MOIIIHOCTDB, DHEPT' A

5.1 Mexanudeckas pabora
5.2 Mexanudeckasi MOIITHOCTh
£ 3 [IpocTeie MexaHU3MBI: pblyar, OJIOK, HaKJIOHHAs
' 1ockocTh. [IpaBuio paBHOBecHs pblyara
5.4 [IpumeneHue npaBuia paBHOBECHS pblyara K 0J0Ky
«3onmoroe  mpaBwio»  MmexaHuku.  KoaddunmeHt
5.5 M0JIE3HOTO JeMcTBUsS MeXxaHU3MOB. [IpocThie MexaHU3MBI
B OBITY ¥ TEXHUKE
5.6 [ToTeHmanpHas HEPryuu TeJla, MOJHATOr0 HaJ 3eMIIEi
5.7 Kunerndeckas sHeprus
- [Tonnas mexaHudeckas Heprus. 3aKOH HU3MEHEHHUS H
' COXPaHEHHUS MEXaHUYECKOH SHEePTUn
[IpakTuueckue pabOTHI:
##HPar#H##Onpeneneae paboThl CHIIBI TPEHUS TPU
£ g PaBHOMEpPHOM JBMKEHHM Tela [0 TOPU30HTAIBHOU
. noBepxHocTu. VccrnenoBaHue yCIOBUH  paBHOBECHUS
peiuara. M3mepenme KIIJI HakIOHHOW IUIOCKOCTH.
N3ydenne 3akoHa COXpaHEHHS] MEXaHUUECKON YHEPTUH
5.10 @duznueckue sBIEHUS B IPUPOAE: pblYard B TeEJE




YCI0BCKa

5.11

TexHuueckue yCTpOMCTBA: pblyar, MOJABHXKHBIA U
HETIOJIBYIKHBINM OJIOKH, HAKJIOHHAS IUIOCKOCTh, MPOCTHIC

MEXaHU3MBI B OBITY

8 KUIACC
Kon
Kopx siemenrta ITpoBepsiemble 3J1eMEHThI COIEPKAHUSA
pasjiena
TEITJIOBBIE SABJIEHU A
OCHOBHBIC  TIOJIOKCHUS  MOJICKYIISIPHO-KHHETHICCKOU
6.1 TEOPHUHU CTPOSHUS BemecTBa. Macca u pa3Mepsl MOJICKYIL.
' OnBITB, TOATBEPXKIAIOIINEC OCHOBHBIC  TOJIOKEHUS
MOJICKYJSIPHOKHHETHICCKOW TEOPUH
Mojenn  TBEPAOTO, IKUIAKOTO W  Tra3o00pa3HOro
6.2 cocTostHMI BemiecTBa. Kpucrammmueckue u amopgHbIE
Tena
OObsicHEHNE CBOMCTB Ta30B, KUIAKOCTEH W TBEPIBIX TET
6.3 Ha OCHOBE TIOJIOKEHUH MOJICKYJISPHOKHHETHYECKOM
6 Teopuu
6.4 CMauuBaHue U KanWUISIPHbIC SIBJICHUS
6.5 TennoBoe paciIMpeHne U CKaTue
6.6 Temneparypa. CBsi3p Temmeparypbl €O CKOPOCTBIO
' TEIUIOBOTO JABM)KEHHUS YaCTHUII
6.7 Buytpennss sneprusi. CiocoObl U3MeHEHUs1 BHYTPEHHEN
. SHEPTUU: TeIUIonepeaaya U COBEpIIeHUE pPabOThI
6.8 Bunel Temonepenaun: TEMIONPOBOJHOCTh, KOHBEKIIUS,
' U3ITy4YCHHE
KonumuectBo  temnotel.  YaenpHas — TEMIOEMKOCTH
6.9
BelIeCTBa
6.10 TermooOMeH U TemioBoe paBHOBecHE. YpaBHEHHE




TEILIOBOIO Oajlanca

IInaBnenue u OTBCPACBAHUC KPUCTAJUIMYCCKUX BCIICCTB.

o1 VY enpHas TEmaoTa MIaBJICHUS
[TapooOpazoBanue u  KoHAeHcauusa. Mcmapenue.
6.12 Kunenue. VYnaenpHas  temiota  mapooOpa3oBaHUA.
. 3aBUCHMOCTh TEMIICPATYPhl KHUIICHUS OT aTMOC(HEPHOTO
JABIICHUS
6.13 Bnaxxnocts Bo3yxa
6.14 DHeprus TOIMBA. Y IeibHas TEIJI0Ta CTOPAHUS
[punnunsr  paGotsl  TeruoBeix — aurateneid  KIIJ]
6.15 TEIJIOBOTO JBUTATeNsl. TeroBbI€ ABUTATENIA M 3aIUTa
OKpYKalolleu cpeibl
3aK0H COXpaHEHHUS U MPEBPAILCHHS YHEPTUN B TETUIOBBIX
6.16
rpoleccax
[IpakTnueckue pabOTHI:
HH#HPar###OnBITEI IO OOHAPYKCHHUIO JCHCTBUS CHII
MOJIEKYJIIPHOTO MPUTSIKECHHUS.
#H#HPar###0ONBITBL  TI0  BBIPAIIMBAHUIO  KPUCTAIIOB
MOBAPEHHOM COJIM WJIA caxapa.
#HHPar###OnbITEI o HaOJIFOIEHUTO TEIJIOBOTO
paciupeHus ra3oB, )KUJIKOCTEH U TBEPABIX TEI.
#H##Par###OnpenencHue AaBiIeHUS BO3JyXa B OayIOHE
6.17 HITPHIIA.

#HHAPar###0nbITbl, JEMOHCTPUPYIOIIME 3aBUCUMOCTH
JABJICHUS BO3JAyXa OT €ro oO0b&éMa W HarpeBaHHs HIIU
OXJIQKICHUSI.

#H##Par### [poBepka runoTessbl JIMHEHHON 3aBUCUMOCTH
JUIMHBI  CTOJIOMKAa JKUJKOCTH B TEPMOMETPUYECKOU
TpyOKe OT TeMIIepaTyphl.

#H##HPar###Habmonenue U3MEHEHHUS BHYTpPEHHEN

OHEPTUH TCJla B PE3YJIbTATC TCIUIONICpEAAYN U pa60T]':»I




BHEIIIHUX CHIIL.
###HPar###lccnienoBanne sIBICHUS TEIJIOOOMEHa TpH
CMEIIMBAHUM XOJOAHON U rOpsYEH BOJIBI.
#HH##Par###Onpenenenue KOJINYECTBA TETJIOTHI,
MOJIYYEeHHOTO BOJOW TIpU TEIIOOOMEHE C HarpeThbiM
METATUICCKAM IIHIITHIPOM.

###Par###Onpenenenne  ynenbHOM — TEIUIOEMKOCTH
BEIIIECTBA.

###Par###lccnenoBanue mpoiiecca UCTIapeHus..
###Par###Onpenenene  OTHOCUTETBHOM — BJIQXKHOCTH
BO3IyXa.

###Par###Onpenenenne yaenpbHOW TEIUIOTHI TIIABICHUS

JIBJA.

6.18

du3nyeckue SBICHHS B MPUPOJE: TOBEPXHOCTHOE
HaTsOKCHHUE W KallWJUIAPHBIC ABJICHUA B IIPUPOJEC,
KPHUCTAJUTBI B MpHpoJie, u3nydeHne ColiHIa, 3aMep3aHue
BOJIOEMOB, MOPCKHE Opu3bl; 00pa3oBaHKUE POCHI, TyMaHa,

WHEsl, CHera.

6.19

TexHuueckue  yCTpOWCTBA:  KaWUISAPBI, IPUMEPHI
UCIIOJIb30BAaHUSl KPUCTAJIOB, >KUJIKOCTHBIH TEpPMOMETP,
JaT4YUK TeMIepaTypbl, TEPMOC, CHCTEMa OTOILICHUS
JIOMOB, TUTPOMETpPHI, MCHUXPOMETp, MapoBas TypOuHa,

ABUTaTC]Ib BHYTPECHHETO CrOpaHusl.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHWA

7.1 DnekTpusanus Teil. [[Ba poaa 3JIeKTPUYECKUX 3apsiI0B
BzaumogeiictBue 3apsbkeHHbIX Ten. 3akoH Kyrnona

7.2 (3aBUCHUMOCTB CHJIbI B3aUMOJCUCTBHUS 3apPsSDKEHHBIX TET OT
BEJIMYMHBI 32PSJIOB U PACCTOSIHUSI MEXKIY TEJIaMH )
Dnekrpuyeckoe noisie. Hampsk€HHOCTh 31EKTPUYECKOTO

7.3 noyst. [lpyHIMN cyneprno3uuuu 3JIEKTPUUYECKUX MOJei

(Ha Ka4eCTBEHHOM YPOBHE)




Hocutenu »snexrtpuueckux 3apsioB. DJIEMEHTApHBIN

7.4 anekTpuueckuil 3apsa. Crpoenue aroma. llpoBonHuku n
JUDJICKTPUKU
7.5 3aK0H COXpaHEHUs AMEKTPUIECKOTO 3apsiaa
- DNEeKTpUYECKU  TOK.  YCIOBUS  CYIIECTBOBAHHS
. AIEKTPUUECKOTO TOKA. VICTOUHHUKHM OCTOSIHHOTO TOKa
HevictBus BIIEKTPUUECKOTO TOKa (TerutoBoe,
7.7 XMMHYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KUJKOCTSX M razax
- Onektpuueckas 1ienb. Cuna  Toka. DIEKTPUYECKOE
' HaIpsKEHNE
29 ConpoTHBI€HUE MPOBOIHUKA. Y IETbHOE CONTPOTUBIICHUE
' BelIeCTBa
7.10 3akon OMa 1 ygacTka 1enu
[locnenoBarensHOE W MapajulelIbHOE  COEAMHEHHE
7.11
IPOBOJAHHUKOB
Pabota u MONIIHOCTH JJEKTPUYECKOTO TOKAa. 3aKOH
7.12
Hxoynsa — Jlenna
213 DNEKTPUYECKUE TN W TMOTPEOUTENH DICKTPUUYCCKOM
' sHepruu B ObITy. KopoTKkoe 3amblkaHue
[ToctosiHHble MarHuTHL. B3anMopelcTBHE MOCTOSHHBIX
7.14
MarHuToB
MarauTtHoe mnoJie. MarautHoe moJie 3eMid U €ro
7.15
3HauUEHUE 7S )KU3HU Ha 3emiie
2 16 OmnsiT DpcTena. MarHuTHOE MOJE IEKTPUUECKOTO TOKA.
. [IpumeHeHue 1eKTPOMarHuTOB B TEXHUKE
JleificTBiE MarHUTHOTO TOJII HAa MPOBOJHUK C TOKOM.
217 DNEeKTpOABUTaTENb MOCTOSIHHOTO TOKa. Mcmonb3zoBaHue
. 3JIEKTPOJIBUTATENIel B TEXHUYECKUX YCTPOMCTBaX M Ha
TpaHCHOpTe
7.18 Oneitel @apages.  SIBieHHMe  DIIEKTPOMAarHUTHOU




uHaykiuu. Ipasuno Jlenna

DIIEeKTPOTreHEPATOP. CriocoOmr MOJTy4EeHUS
7.19 3JIEKTPUYECKON SHEPIUU. DNEeKTPOCTaHITUU Ha

BO300HOBJISIEMBIX HCTOYHHKAX YHEPTHH

[IpakTnueckue pabOThI:

OnBITH IO HAOJIOJICHUIO AJICKTPU3AIMH TEJ WHIYKIHCH

Y TIPH COTPUKOCHOBEHUM.

HccnenoBanue JeWCTBUS BJIEKTPUYECKOTO TMOJS  HA

MIPOBOJIHHUKY M TUDIICKTPUKH.

COopka u mpoBepka pabOTHI DIEKTPUUYECKON IETH

MIOCTOSTHHOTO TOKa.

N3mepenne u peryimpoBaHue CHIIBI TOKA.

N3mepenue u peryimpoBaHUe HAMIPSHKCHHSL.

HccnemoBanue 3aBUCMMOCTH CHITBI TOKA, HIYIIETO Yepes

PE3UCTOP, OT COMPOTHUBIICHUS PE3UCTOPA W HANPSHKCHUS

Ha Pe3UCTOpE.

OnbIThI, JNEMOHCTPUPYIOIIHE 3aBUCUMOCTh
7.20 AJIEKTPUYECKOTO COMPOTUBIICHUS TMPOBOJHHKA OT €ro

JUIMHBI, TUIOIAH MTONIEPEYHOr0 CEYCHH U MaTEpHaa.

IIpoBepka mpaBuia CIOKEHHS HANPSHKEHUWW  1pU
IIOCJICZIOBATEIIBHOM ~ COCIVUHEHHHM JIBYX PE3HCTOPOB.
ITpoBepka mpaBwia g CHIBI TOKA IIPU IapauIeIbHOM
coequHeHun  pesucropoB.  Ompenenenue  pabOTHI
UIEKTPUYECKOTO TOKA, HAYIIEro 4Yepe3 pPE3UCTop.
OnpeneneHne  MOIIHOCTH — BJIEKTPUYECKOIO  TOKA,
BBIEIIEMON Ha pe3ucTope. MccnenoBanue 3aBUCUMOCTH
CHJIBI TOKAa, UAYLIEro 4epe3 JaMIOuKy, OT HaIpsyKEeHUs
Ha Hell. Onpenenenune KIIJ[ Harpesarens. MccnenoBanne
MAarHUTHOTO B3aUMOJEUCTBHS IIOCTOSIHHBIX MAarHUTOB.
N3yuenne MarHuTHOIO IOJIS MTOCTOSIHHBIX MarHUTOB IIPU

ux O6’b€):[I/IHeHI/II/I U pa3aciICHUU. HccnenoBaHue




JEUCTBHUS JIIEKTPUYECKOTO TOKA HA MAarHUTHYIO CTPEIIKY.
OnpIThl,  JAEMOHCTPUPYIOLIME  3aBUCUMOCTb  CHJIBI
B3aUMOJCUCTBUS KaTyIIKH C TOKOM M MarHWTa OT CHJIbI
TOKA W HalpaBleHUs TOKa B Karymke. M3ydeHue

I[eflCTBI/ISI MAardiMuTHOIO IoJiAi Ha HOPOBOJHHUK C TOKOM.

KoncrpynpoBanue u N3y4EeHUE paboThI
3IIEKTPOIBUTATEIIS. H3mepenne KIIJg
3JIEKTPOIBUTATEIBHOMN YCTaHOBKH. OI1BITEI o

WCCIICIOBAHUIO SIBJICHUSI AJIEKTPOMATHUTHON WHIYKIWH:
WCCIICIOBAHUE W3MEHEHWW 3HA4YeHUsS W HalpaBJICHUS

WHIYKIIMOHHOTO TOKa

7.21

duszndeckue SABICHUS B TPUPOJE: IIEKTPHUECKHE
SIBJICHUA B aTMOC(bepe, SJICKTPHUYECTBO KHNBBIX
OpraHu3MOB, MarHUTHOE ToJie 3eMJid, Aperd IMOITrCOoB,
POJIb MarHUTHOI'O MOJIA IJIA JKU3HU Ha 3€Mﬂe, TIIOJIIPHOC

CHSIHHEC

1.22

TexHuueckue yCTpOMCTBA: AJIEKTPOCKOM, amIepMeTp,
BOJIETMETP, PEOCTAT, CYETUHK DIICKTPUUCCKON SHEPTHH,
AJIEKTPOOCBETUTENIbHBIE ~ MPHOOPBI,  HArpeBaTeIbHbIC
AIEKTPOTPUOOPHI (IpuMepsr), ANEKTPUIECKHUE
NPEIOXPAHUTEIH, DIIEKTPOMATHUT, 3JICKTPOJBHUIaTElb

IMOCTOAHHOT'O TOKA, I'CHCPATOP NOCTOAHHOT'O TOKA

9 KJNIACC
Kon
Kon simemenra [IpoBepsieMbIe 2JIEMEHTBI COJICP KaHUs
paznena
MEXAHUYECKUE SABJIEHUA
g 81 Mexanuueckoe JABWKEeHHE. MarepuanbHas — TOYKA.
. Cucrema otcuéra
8.2 OTHOCHUTEIBHOCTh MEXaHUUYECKOTO ABIDKCHUS




8.3

PaBHOMEpPHOE IPAMOIIMHEWNHOE IBUKEHUE

###Par###HepaBHOMEpHOE MPSAMOIMHEHHOE JBUKEHUE.

8.4 CpenHass M MIHOBEHHas CKOpPOCTb Tejla  IpHU
HEpaBHOMEPHOM JIBUKCHUHU
8.5 VYckopenue. PaBHOyCKOpEHHOE IIPSAMOJIMHEWHOE
' JIBYDKEHUE
8.6 #H#HPar###CoOorHOe anenue. OnbITe [anunes
#Hi#HtPar#H#PaBHOMEpHOE JBM)KEHHE 110 OKPYXHOCTH.
8.7 [lepron u wacrota oOpamienus. JluneiHass u yrioBas
ckopocTH. LleHTpocTpeMHuTenbHOE YCKOPEHHE
8.8 [Tepsriii 3axon HproToHa
8.9 Bropoii 3akon HeroTroHa
8.10 Tperuit 3akon HeloToHa
8.11 HEHPar###1 [puHuun cyneprno3uliuy CUi
8.12 Cuna ynpyroctu. 3akoH ['yka
8.13 #H#HPar#H###Cunia  TpeHus: cuila TPEHHUS CKOJIBKEHMUS,
' CHJIa TPEHMsI TOKOs, APYTHUe BUABI TPEHUS
8.14 #H##Par###(Cuna  TSHKECTH U 3aKOH ~ BCEMHUPHOTO
' TATOTEHUS. Y CKOPEHHE CBOOOAHOTO MaJeHUs
8.15 Jewxenne  mmaHer  Bokpyr  Connma.  Ilepas
' KOCMMUECKasi CKOpocTb. HeBecoMocCTh U neperpy3ku
PaBHOBecue MarepuaabHOM TOUYKH. AOCOIOTHO TBEPIOE
8.16
TEJIO
8.17 #H##Par###PaBHOBecue TBEPAOro Teja € 3aKPEIUIEHHOMN
' oCb10 BpateHus. MoMeHT cuibl. LleHTp Tsbkectn
8.18 Nmnynec Tena. M3Menenue ummynbca. IMIynsc cHitbl
8.19 3aKOH COXpaHEHMs UMITyJIbCa
8.20 H#HHHPar###PeakTUBHOE IBIKEHUE
8.21 Mexanudeckasi paboTa U MOIITHOCTb
8.2 PabGora cunm TsDKeCTH, yHOpyroctd, TpeHusa. CBs3b
. SHEpPIruu U paboThl
823 [loreHumaneHast SHeprust Tena, MOIHATOTO  HaJ

IMOBCPXHOCTBIO Semnu




8.24

[ToTeHnManpHas SHEPTUS CKATON IIPYKUHBI

8.25

##Par#H##Kunernueckass ~ sHeprua.  Teopema o

KMHETUYECKOU SHEPIUU

8.26

HiHtPar#HH#3aKoH cCOXpaHEeHUSI MEXaHUYECKOW SHEPrUuu

8.27

[IpakTnueckue pabOThI:

Ornpeznenenrue CpeHEN CKOPOCTU CKOJBXEHUs Opycka
WIA JBIDKCHUS IIapuKa [0 HAKIOHHON IUIOCKOCTH.
Omnpenenenre yCKOpPEeHUs Tella MpPU PaBHOYCKOPEHHOM
JIBM>KEHWH 110 HAKIIOHHOM MIIOCKOCTH.

HccnenoBanue 3aBHCMMOCTH TYTH OT BPEMEHH IIPU
PaBHOYCKOPEHHOM JBMKEHUHU 0€3 HaualbHON CKOPOCTH.
[IpoBepka rumoTes3bl: €ciM TP PAaBHOYCKOPEHHOM
JBI)KEHUW 0Oe3 HavYadbHOHW CKOPOCTH TYTH OTHOCSITCS
KaK pSI  HEYETHBIX YHCEN, TO COOTBETCTBYIOIIUE
MPOMEXYTKHA BPEMEHHU OTMHAKOBEI.

WccnenoBanue 3aBUCUMOCTH CUJIbI TPEHUS CKOJIBKEHUS
OT CWIbl HOpPMalbHOrO JaBieHus. OnpeneneHue
kodddunmenta TpeHus CcroubkeHus. OmnpenercHue
KECTKOCTH TpYyXKUHBI. OrmnpeneneHue padOThl CHIIBI
TPeHHs] TpPU PABHOMEPHOM JIBIKEHHUH Tela IO
TOPU30OHTAIBHOM moBepxHOCTU. OmpeneneHue padOTHI
CHWJIBI YIIPYTOCTH MPH NMOABEME Ipy3a C UCIOIb30BaHUEM

HCIIOABHUXKHOI'O U IIOABHKHOI'O 0JI0KOB

8.28

duznyeckue SIBJICHUS B mpupoac: MPUIUBBEI U OTIIMBBI,
JABMOXKCHHUC IIJIAaHCT ConHeuyHoMH CUCTCMbI, PCAKTHBHOC

JABUXKXCHHC JKHBbIX OPrraHu3MOB

8.29

Texuuueckue YCTpOﬁCTBaZ ClInaomMeTp, JaTYUKH

ITOJIOKCHHS, PACCTOSAHHUA U YCKOPCHU A, PAKCTBI

MEXAHUYECKHUE KOJIEFAHWA 1 BOJIHBI

9.1

Konebarensuoe JABHOXKCHHC. OcHOBHBIE XapaKTCpUCTUKHU

KOJIeOaHMIA: nepuon, 4aCcroTa, aMIliuTy1a

9.2

MareMatuueckuit U MIPY>KUHHBIN MasTHUKH.

HpeBpameHI/Ie OHCPTHUHU IIpU KoJIeOaTeIbHOM JABHXXCHHUHU




9.3

3aryxaromue kojeOaHus. BulHyXIeHHBIE KOJeOaHMS.

Pe3onanc

9.4

Mexannueckue BoaHBL. CBOMCTBA MEXAHUYECKUX BOJIH.
[IpomonbHble W monepevHble BOJIHBL. [[TMHA BOJIHBI U
CKOpOCTb €€ pacrpocTpaHeHHs. MexaHUnYeCKUe BOJIHBI B

TBEPAOM TeJIe, CEICMUYECKUE BOJIHBI

9.5

3ByK. 'poMKOCTh 1 BbIcOTa 3ByKa. OTpakeHHE 3ByKa

9.6

WNudpa3Byk u yapTpa3Byk

9.7

[IpakTnueckue pabOTHI:

Ompenenenne 4YacTOTBI M TEpHoja  KoJjeOaHMid
MaTEeMaTUYEeCKOr0 MasTHHKA.

Omnpenenenne 4YacTOTHl HW  TEpHoJa  KoJeOaHMiA
MPY>KUHHOTO MasiTHUKA

HccnenoBanne 3aBUCHMOCTH  TEpHOJa  KOJIOaHH
MOJBEIICHHOTO K HUTH Tpy3a OT JUIMHBI HUTH.
HccnenoBanne 3aBUCHMOCTH  TEpHOJa  KOJICOaHM
NPY)KWHHOTO MasiTHUKa OT Macchl rpy3a. [IpoBepka
HE3aBUCHMOCTH nepuoia KOJIeOaHMI rpysa,
MOJBEIICHHOTO K HHUTH, OT MAacChl Tpy3a U KECTKOCTH

npyXuHbl. MI3Mepenne yckopeHusi CBOOOIHOTO MaeHUS

9.8

duznyeckue SBICHUS B Impupoac: BOCHPHUATUC 3BYKOB
JKUBOTHBIMU, 3CMIJICTPACCHUC, celicMHU4YecKue BOJIHBI,

IIYHaMH, 3XO

9.9

Texandeckue YCTpOﬁCTBai 9XO0JIOT, HCIIOJIb30BaHUEC

yIbTPa3ByKa B ObITY U TEXHUKE

10

SJIEKTPOMAI'HUTHOE IT1OJIE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

:‘)HeKTpOMal"HI/ITHOG I10JI€C. BHCKTpOMaFHI/ITHBIC BOJIHBI.

101 CBoiicTBa AJIEKTPOMATrHUTHBIX BOJH

10.2 [Ixaya 371€KTpOMarHUTHBIX BOJIH

103 DnexkTpoMarHuTHasi mpupoaa cBera. CKOpOCTh CBeTa.
. BounHOBBIE CBOJICTBA CcBETA

104 [IpakTdeckue pabOTHI:

I/I3yquI/Ie CBOICTB QJICKTPOMArHUTHBIX BOJIH C




MOMOIIBI0 MOOMITBHOTO TenedoHa
Odusnyeckue SBJICHUS B TOpUpoje: OHOJIOTrHYEcKoe
10.5 JeiicTBue BUJMMOTO, yABTPa(UOIETOBOTO u
PEHTI€HOBCKOI'O U3JIy4CHHUU
106 TexHnueckue yCTpOMCTBA: HCIIOJIb30BAHUE
' AJICKTPOMATrHUTHBIX BOJIH JJIsS COTOBOM CBSI3U
CBETOBBIE ABJIEHUA
111 JIyueBas monens cBera. MIcTOUHMKM cBETa
11.2 [IpsimonuHelHOE pacpoCTpaHEHHE CBETA
OTtpaxenue cBeta. [11ockoe 3epkasio. 3akOH OTpaKEHHS
11.3
cBeTa
114 [Ipenomienne cBera. 3aKOH IPEJIOMIICHUS CBETA.
' [TonHoe BHYTpEeHHEE OTpaK€HHE CBETa
11.5 JInnza. Xox nyden B JIMH3E
116 Onrtuueckas cucrema ¢oToarmmapaTta, MHUKPOCKONA |
' TeJecKona
117 ['maz kak onrudeckas cucteMma. biau3opykocTe U
' JAIbHO30PKOCTh
118 Paznoxxenne Genoro ceera B cektp. OnbiTel HeloTOHA.
11 ' CrnoxeHue CeKTpaibHBIX I[BETOB. Jlucepcust cBeTa
[TpakTrueckue pabOTHI:
#H##Par###lccnenoBanre 3aBUCUMOCTH YTJIa OTPAXKEHUS
CBETOBOTO JIy4a OT yIJia MaJeHHUs.
###Par###l3yuenne  XapakTepUCTUK  HM300paKeHUS
npeaMeTa B IUIOCKOM 3epKalie.
#HH#HPar###ccnenoBanue 3aBHCUMOCTH yria
11.9 NPEeNOMIICHUSI CBETOBOTO Jy4a OT Yrjla MaJeHus Ha
TPaHHULIE «BO3AYX — CTEKIIOM.
##HtPar#Ht#llonydenue HM300paXeHH C  MOMOIIBIO
coOuparoniei JTUH3BL
###HPar###Onpenennenne  (OKYCHOTO  PacCTOSHUS U
OTNITUYECKOM CUITBI COOUPAIOIICH JTHMH3BI.
H#HPar#H##ONBITEL TIO pa3NoKEeHUI0 Oeloro ceera B




CIIEKTD.
H#HHPar#H##ONbITBl 110 BOCHPHUATHIO IBETA IPEAMETOB

npY UX HAOJTIOIEHUH Yepe3 [IBETOBBIEC (DMIIBTPHI

duszndeckue SBICHUSI B npupoac: 3aTMCHUA COJIHIIa n

11.10 JlyHbl, 1BeTa TEJ, ONTHYECKHE SIBICHHS B atmocdepe
(uBeT HEOa, pedpakius, paayra, MUPax)
111 TexHnueckue YCTpOMCTBA: OYKH, [IEPUCKOII,
' (dboToanmapar, ONTHYECKUE CBETOBOIBI
KBAHTOBBGIE ABJIEHUA
191 Onbitel Pesepdopna u mmaneTapHass MOJENb aToMma.
' Monens aroma bopa
199 Hcnyckanne u morionieHue cBeta aToMoM. KBaHTEI.
' JInnenyaTbie CIIEKTPHI
12.3 PannoaxtuBHOCTE. Anb(a, 6eTa- U raMMa-u3aydeHus
194 Crpoenne aromHoro sapa. HyknonHas Mojenb
' aTOMHOTO sifpa. M30Tomnsl
195 PagnoaktuBHbie mnpeBpamenus. [lepuon momypacmnana
' ATOMHBIX SIJEP
126 SnepHbie peakuuu. 3aKOHBI COXPAHEHUS 3apsiOBOr0 U
' MacCOBOTO YUCEI
12 12.7 DHeprus CBs3u aTOMHBIX sep. CBs3b MacChl M SHEPTUH
128 Peakuuu cunTesa u nenenus saep. McTouHUKM 3HEPTUU
' ConHua u 386311
12.9 Slnepnas  sHepretuka. JlelicTBHE  paJMOAKTHUBHBIX
' U3JIy4€HHI Ha )KUBbIE OPTaHU3MBI
[IpakTuueckue pabOTHI:
Habmioienne CIUIOMIHBIX M JMHEHYaThIX CIEKTPOB
12.10 U3IIy4YEHHUS.
HccnenoBanue TpeKOB: U3MEPEHUE SHEPTUU YACTHILIBI 110
TOPMO3HOMY NyTH (110 poTOrpadusm).
N3mepenue pagnoakTuBHOrO (poHa
1211 ®usnyeckue SBICHUS B NOPHUPOAE: ECTECTBEHHBIN

pPaMOaKTUBHBIN ¢oH, KOCMHYECKHE Ty4H,




PaauMOaKTUBHOE U3JIydEHHUE IPUPOJHBIX MHUHEPAJIOB,
JEUCTBHE PAAMOAKTUBHBIX H3JIyYCHHM HAa OpPraHu3M

YCI0BCKa

1912 TexHnueckue yCTpOMCTBA: CIIEKTPOCKOII,
VWHJUBHIyAJIbHBIN TO3UMETp, Kamepa Buibcona

IMPOBEPSEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
IPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMoOro
TpeOOBaHUA

IIpoBepsiemble TPeOOBaAHMS K MPEAMETHBIM pe3yJbTaTaM
0a30BOro ypoBHsI 0CBOEHHSI OCHOBHOM 00pa3oBaTe/ibLHOI
NPorpaMMbl OCHOBHOI0 001ero oopasosanusi Ha ocHose ®I'OC

[Tonumanne pomum  (U3MKM B HAydyHOHM  KapTHHE  MUPAa;
c(hOopMUPOBAHHOCTH 0a30BBIX MPEACTABICHUIA O 3aKOHOMEPHOU CBSI3U
U TO03HABAEMOCTH SIBIEHHI NPUPOJBI, O pOJIM SKCIEPUMEHTa B
¢uzmke, o cucremooOpasyromed pomd (QU3MKH B pPa3BUTHH
€CTECTBEHHBIX HAayK, TEXHHUKH M TEXHOJIOTHHA, 00 3BOJIOLUHU
(bu3nuecKkux 3HAHUW U UX POJHM B LEIOCTHOW €CTECTBEHHOHAYYHOI
KapTHHE MHUpPA, O BKIAJE POCCUHCKUX U 3apyOeKHBIX YUYEHBIX-
(U3MKOB B pa3BUTHE HAyKHU, OOBIACHEHHE MPOIIECCOB OKPYKAIOIIETO

MHpa, Pa3BUTHC TEXHUKU U TEXHOJIOTHI

3HaHusA O BHUAaxX MaTCpuu (BeH_IeCTBO n none), O JBMKCHHH KaK
crocooe CYIIECTBOBAaHUS MaTCpHH, 00 aTOMHO'MOHeKYHHpHOﬁ TCOPHUU
CTpOCHHA BCIICCTBA, O (1)I/ISI/I‘ICCKOI71 CYHIHOCTH SIBJICHUMN IIPpHUPOJbI
(MeXaHI/I‘IeCKI/IX, TCIUIOBBIX, OJOJICKTPOMAIrHUTHBIX H KBaHTOBLIX);
YMCHHC pa3indaTh ABJICHUA 110 OIMUCAHUIO UX XAPAKTCPHBIX CBOMCTB U
Ha OCHOBC OIIBITOB, ACMOHCTPUPYIOIIUX TAHHOC (I)I/BI/I‘IGCKOG SABJICHUC,
YMCHHC pACIIO3HABATH IMPOABJICHUC N3YUCHHBIX (1)I/I3I/I‘IeCKI/IX SIBJICHUI
B OKpyXaromem MHPE, BBIACIIA HX CYHIECCTBCHHBIC CBOICTBaA

(Mpu3HaKK)




Branenue ocHoBaMHM MOHSTHMHOTO anmapara U CHUMBOJIMYECKOTO
si3pIKa (PU3UKH M HCIIOJIB30BAHHME WX JIJIS PEIICHHUS y4eOHBIX 3ajad;
YMEHHE XapaKTepHU30BaTh CBONCTBA TeJ, (U3MUYCCKUE SIBJICHUS U

IIPOIECCHI, UCTIONB3YS (PYHIAMEHTATBHBIC U YMIUPUICCKHIE 3aKOHBI

VYMeHue onuceBaTh HN3YYCHHBIC CBOIICTBA TEN K (1)I/I3I/I‘-IGCKI/IC SIBJICHUS,

UCTIOJIB3YS PU3UICCKIE BEITMIMHBI

BrnageHnne ocHOBaMM METOJIOB HAYYHOTO TIIO3HAHUS C YYETOM
coOoIeHns MpaBWI 0€30MAaCHOTO TpyJa: HaOMIOACHUE (U3HUECKUX
SIBJICHHI:

YMEHHE CaMOCTOSITSIILHO COOMPATh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY
W3 JTaHHOTO Habopa oO0OpyHOBaHUS MO WHCTPYKIIMHU, OMHUCHIBATH XOJT
OTIBITA U 3aMKChIBATh €r0 Pe3yabTaThl, (GOPMYIUPOBATH BHIBOIbI;
MIPOBCACHUC MPAMBIX U KOCBECHHBIX I/ISMepeHI/Iﬁ (bHSI/IquKI/IX BCIIMYUH:
YMEHHE IUIAHUPOBAaTh HW3MEPEHUsS, CaMOCTOSTEILHO COOHMpAaTh
OKCIICPUMCHTAJIBHYIO YCTAaHOBKY 10 HHCTPYKIIUH, BBIYUCIIATH
3HAQYCHHUE BCJIMYUHBI W aHAJIU3UPOBATH IMOJYYCHHBIC PE3YIbTAaThl C
Y4E€TOM 3aIaHHOM MOTPEIIHOCTU PE3YAbTATOB U3MEPEHUM;
MPOBEJIEHUE  HECJOKHBIX  OKCHEPUMEHTANbHBIX  HCCIEIOBaHUII;
CaMOCTOSITENIBHO ~ cOOMpaTh JKCIEPUMEHTANbHYI0 YCTaHOBKY H
MPOBOJUTH  HUCCIEJOBaHWE MO  MHCTPYKUUH,  TPEACTABIATH
MOJIy4E€HHbIE 3aBUCUMOCTH (DM3UYECKUX BEJIMYMH B BHJE TaONHIl U
rpauKoOB, YYUTHIBATh MOTPEUIHOCTH, JIeJaTh BHIBOABI IO pe3yabTaTaM

HCCIICA0BaHUsA

[lonumanue  XapakTepHbIX  CBOMCTB  (u3mueckux  Mojenei
(MaTepuanbHasi TOUKa, aOCOJIOTHO TBEPIOE TEJO, MOJEIU CTPOCHHS
ra3oB, KHUAKOCTEH M TBEPIBIX TeJ, IMUIAHETapHas MOJENIb aToMa,
HYKJIOHHAas MOJIe]Ib aTOMHOTO siipa) U YMEHHE MPUMEHSITh HUX IS

00BACHEHHS (bHSI/I‘IeCKI/IX IMponecCcoB

VYMmeHnne oOBSICHATH (1)I/I3I/I‘ICCKI/IG MpoucCChbl U CBOIMCTBa TCJI, B TOM
YUCJI€ WM B KOHTCKCTC CI/ITyaI_II/Iﬁ MMPAKTUKO-OPUCHTUPOBAHHOT'O
XapakTepa, B HaCTHOCTH, BBIABJIATH IPUYNHHO-CIICACTBCHHBIC CBA3U U
CTPOUTH O0OBSICHEHHE C 0H0p0171 Ha U3YYCHHBIC CBOMCTBA (I)I/I3I/I‘leCKI/IX

ﬂBJ'IeHHfI, (I)PBPI‘-ICCKI/IG 3aKOHBI, 3aKOHOMCPHOCTH U MOJCIN




VYMenue pemarb pacu€rtHble 3amaun (Ha Oaze 2 — 3 ypaBHEHHN),
UCTONB3ys 3aKOHBI H  (OpMyJbl, CBs3bIBAOIIUME (U3UYECKUE
BCJIMYMHBI, B YaCTHOCTHU, 3aIlMCBIBATL KPATKOC YCJIOBUC 3a4avu,
BBISIBIIAT HEJOCTAIONIUE JaHHBIC, BBHIOMPATh 3aKOHBI U (HOPMYIIBI,
HEOOXOAUMBIC I €€ PEIICHHUs, UCIOJIb30BaTh CIPABOYHbBIC JTAHHBIE,
IMPOBOAUTH pvaéTm U OLCHHUBATHL PCATUCTUYHOCTL IIOJYYCHHOI'O
3HAUeHUs (PU3NICCKON BEIIMYMHBI; YMCHHE OINPEACISATh Pa3MEPHOCTh

(u3nuecKoi BEJIMYMHBI, TIOJYYEHHON IIPU PEILICHUH 3ajaun

YMeHne XapakTepu3oBaTh MPUHIMIBI  JACHCTBUS  TEXHUYECKUX
YCTPOWCTB, B TOM 4YHCJE€ OBITOBBIX MPUOOPOB, W MPOMBIIICHHBIX
TEXHOJIOTHYECKUX MPOIECCOB MO MX OMUCAHUIO, UCITIOIB3YSl 3HAHUS O
CBOMCTBaX (DMBUYECKUX SIBJICHUH W HEOOXOJAMMBIC (U3HUECKHE

3aKOHOMEPHOCTH

10

YMeHue uCrosib30BaTh 3HaHUS O (U3NYECKUX SBIEHUSX B
MOBCEHEBHOM JKM3HM JUIsi oOecriedeHuss Oe30MacHOCTH  IMpu
oOpamieHud ¢ OBITOBBIMM  NpUOOpaMH U TEXHUYECKHUMU
YCTPOMCTBAMM, COXPAHEHHUS 3J0pOBbSI U  COOJIOAECHUS HOPM
9KOJIOTUYECKOT0 IMOBEJIEHUs B OKpYXarolled cpene; MOHUMaHHE
HEOOXOAMMOCTH TNMPUMEHEHHs] IOCTHKEHMHM (U3MKH M TEXHOJOTIMH

AJId palfuOHAJIBHOTO ITPUPOJ0IIOJIE30BaAHUSA

11

OneIT moOMCKa, MpeoOpa3oBaHUs U MPEACTaBICHUS HHPOpPMAIIU
(bu3znueckoro coAepKaHus C UCHOJIb30BaHHEM HH(GOPMAIMOHHO-
KOMMYHHUKATUBHBIX TEXHOJIOTHH; YMEHHUE OILIEHUBATh JOCTOBEPHOCTD
NOJIy4eHHOM MHQOpMAIlMK Ha OCHOBE HMEIOLIUXCA 3HAaHUM U
JOTIOTHUTEIBHBIX ~ HCTOYHHMKOB, YMEHHE  HCIIOJIb30BaTh  IPHU
BBITIOJTHEHUH Y4eOHBIX 3aJaHUi HAYYHO-MOMYJISIPHYIO JUTEpaTypy
(bu3MUECKOTO Ccoepk aHHsl, CIPAaBOYHbIE MAaTepHalbl, PECYpChl CETH
Wnrtepner; Brnagenue 0a30BBIMM  HaBBIKAMH  MpeoOpa3oBaHUs
uHbOpMAIlMU U3 OJHOW 3HAKOBOM CHUCTEMBI B JpPYrylO; YMEHHE
CO3/1aBaTh COOCTBEHHBbIE NHUCbMEHHBIE U YCTHBIE COOOIIEHHs Ha

OCHOBC I/IH(I)OpMaI_[I/II/I N3 HCCKOJIbKHMX HCTOYHHUKOB




HEPEYEHD 2JIEMEHTOB COAEPKXAHUSA, IPOBEPAEMBIX HA OI'D

IO ®U3UKE
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
1 MEXAHUWYECKUE SABJIEHUA
11 Mexannueckoe JBWKeHue. MarepuanpHas Touka. Cucrema  orcuéra.
' OTHOCHUTENBHOCTD ABHIKEHUS
PaBHOMepHOE 1 HepaBHOMepHOe jBHkeHue. CpenHss ckopocTb. Dopmyna s
1.2 BBIYMCIIEHUS CpEAHEN CKOpocTu: v = S/t
PaBHOMepHOE TpsIMOJMHENHOE ABMKEHHE. 3aBUCUMOCTh KOOPAMHATHI Teja OT
BPEMEHH B ClIydae PaBHOMEPHOTO MPSIMOJIMHENHOIO IBUKECHMUS:
13 x(1)=x,+vt
I'padukn 3aBUCHUMOCTH OT BPEMEHM JJIsi TPOEKIHMH CKOPOCTH, MPOEKLIUU
MepeMENIEHUs, MYyTH, KOOPJIMHATBI IPU PAaBHOMEPHOM MPSIMOJUHEHHOM
JBUKCHUU
3aBMCHUMOCTb KOOPIMHATBI Tela OT BPEMEHH B CIy4ae PAaBHOYCKOPEHHOTO
MPSIMOJIMHENHOTO IBUKCHMSL:
2
Sx(f)=vo, * I+ %
@opmynbl Ul NPOEKUUU INEPEMEIEHUs, IPOEKUUU CKOPOCTH M INPOCKLIUHU
YCKOPEHUS IIPU PaBHOYCKOPEHHOM INPSIMOJIMHEHHOM JIBHKCHUM:
2
1.4 s, () =v,, -t+a, EX
L)_\'(!) =Upy T4, L,
a,(f) =caonst,
U:x: - le: =la,s,
I'paduky 3aBUCUMOCTH OT BpEMEHHM Il TNPOEKIUH YCKOPEHUs, MPOECKIHH
CKOPOCTH, IIPOCKIUU IEPEMEILIECHUs, KOOPAUHATBI IIPU PaBHOYCKOPEHHOM
MIPSIMOJIMHENHOM JIBM)KCHUN
15 CBob6oaHoe maneHue. Gopmyibl, OMUCHIBAIOIINE CBOOOJHOE MaJleHHE Tesla 10

BCPTUKAIIN (I[BI/I)KCHI/IC TCJIa BHU3 WX BBCPX OTHOCUTCIBHO ITOBCPXHOCTHU




3emnn). I'paduku 3aBUCMMOCTH OT BpEMEHHM Uil TPOCKIHMU YCKOPEHHUS,
NPOEKIUH CKOPOCTH W KOOPIMHATHI IpH CBOOOJHOM TMaJEHUHM Tejia IO

BEPTUKAIN

CKopocTh pPaBHOMEPHOIO JBIKEHUS Tejla 1O OKpyxkHocTH. Hampasnenue
CKOPOCTH.

@opmyna A BBIYKCICHHUS CKOPOCTH YEPE3 PAIUYC OKPYKHOCTH M IEPUOJ

oOparlieHus:
2nR
'TTT

LlenTpocTpeMuTenbHOe yCKOpeHHe. HampaBieHue EHTPOCTPEMUTEIBHOTO

1.6 yckopenusi. Dopmyinia sl BBIYUCICHUS! YCKOPEHHUS:
2
_uw
WTR
®dopmyra, CBSI3BIBAIOIIAS TIEPUO]] M YaCTOTY OOpaIeHHUS:
V= 1
T
Macca. ITnotHoCTh BemecTBa. @opmyiia sl BBIYUCICHHS TIIIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas puzndeckas BenuuuHa. ClI0KeHHue Chil
1.9 SIBnenune nunepuuu. [lepBrrit 3akon HproToHa
Bropoii 3akon HeroToHa:
F=m-d
1.10

COHaHpaBHCHHOCTb BCKTOpPa YCKOPCHMU: TCJIa U BEKTOpPA CUJIBI, ﬂeﬁCTBYIOHleﬁ Ha

TCIO0

1.11

Bzaumopeinicteue ten. Tpernit 3akoH HeroTona:

Fy y=-F,




TpeHI/Ie IMOKOS U TPCHUC CKOJILXKCHUS. CDOpMYHa AJI BBIYUCIICHUA MOOYJISL CHUJIBL

TPCHUSA CKOJIbXKCHUS:

1.12 F_=u-N
U
Hedopmanust Tema. Yopyrue u Heynpyrue aedopmanuu. 3aKOH YIPYyrou
nedopmaruu (3akoH ['yka):
1.13 F=k-Al
BcemupHoe Tarorenue. 3akoH BCEMUPHOTO TSATOTEHHUS:
my -1,
F=G. L1 _2
'L
1.14 Cuna TspKecTd. Y CKOpeHHe CBOOOTHOTO MaICHHUS.
dopmyna JUTsl BBIYUCIEHUS CUJIBI TSDKECTH BOJIM3H noBepxHocTH 3emun: F = mg.
JBmxenue mianet Bokpyr Connna. [lepBas kocMudeckas CKOpOCTb.
HeBecomocTth u neperpy3ku
Nmnynbc Tena — BekTopHas puznyecKkas BeJIHurHa.
1.15 P=mo
Nmnynsc cucrems! Ten. 3Menenue ummynbca. IMITyIbC CHITBI
3aKOH COXpaHEeHUsI UMITYJIbCa JJIsl 3aMKHYTOW CUCTEMBI TE:
1.16 DP=myU; +ih Uy, =const
PeakTuBHOE ABMKEHUE
Mexannyeckas pabora. @opmyna sl BEIYUCICHUS PaOOThI CUIIBL:
A=Fsooso
MexaHuyeckasi MOIIIHOCTb:
1.17
A
N==
r
118 Kunernueckas u noreHuuanbHas sHeprus. @opmMyiia 11 BBIYUCIECHUS

KUHETHUYECKOM OHECPruun:




mo’
E, =——

T

Teopema 0 kuHeTHUECKOU dHEpPrur. PopMyIia JUisl BBIYMCIICHHS IOTEHINAIbHON

OHCPIUM TCJia, IOAHATOIO

HaJ 3eMIéi:

E,=mgh

Mexanudeckast SHEPTHUs:

E=E;+E,

1.13 3aKOH COXpaHEHUsI MEXaHU4YeCKOH sHeprun. @opMmyiia Juisi 3aKOHA COXPaHEHUS
MEXaHWYECKOI HEpPTUu B OTCYTCTBHE CUJI TpeHus: E = const.
[IpeBpaieHne MexaHU4eCKON SHEPTUH MTPH HAJTUUYMUU CUIIbI TPEHUSI.
[IpocThie MexaHU3MBI. «30JI0TO€ IPABUIIO» MEXaHUKH.

Peruar. Momenrt cuiibt: M - Fl.
VYcnoBue paBHOBECHS phlUara:
M +M, +..=0
1.20 1 2
[TonswxHbIN 1 HenoABWKHBIN O051oku. KITJ[ mpocThix MexaHu3MOB,
n= Aﬂmma
A‘S&I‘Iﬂ‘!ﬁ:ﬂ:ﬂaﬂ
JlaBieHue TBEPIOTO Tea.
dopmyna Juisl BBIYUCIICHUS JaBJICHUs TBEPAOTO Tea:
_F
P=%5

121 JaBnenue raza. AtMocepHoe JaBlieHHeE.
I'mapocraTtuyeckoe AaBiIeHUE BHYTPU KUJKOCTH.
dopmyna Juisi BBIYUCIICHUS JaBJICHUs BHYTPH KUJIKOCTH:

P=pg+Pp,
1.22 3axoH [lackans. I'mapaBaudeckuii npecc
1.23 3akoH Apxumena. Dopmyna a8 ONPENEICHHsS BBITAIKHUBAIOLIECH CHUIIBI,




JEUCTBYIOLIEH Ha TEJO, NOTPYKEHHOE B KUIAKOCTD WM I'as:

Fam =pgV

VYcnosue nmnaBanus Tena. [lnaBanue CyAOB M BO3QyXOIlJIaBAHUC

1.24

Mexanndyeckue KoJjieOaHus. AMIUIMTYAA, TEPUOJ M YacToTa KoJeOaHUH.

®opmyiia, CBA3BIBAOLIAS YACTOTY U EPUOJT KOJICOaHUI:

1.25

MareMatnueckuii M TOpPYKUHHBIM MasTHUKH. [IpeBpamieHue sHeprum Ipu

KOJ1€0aTeIbHOM ABWKEHUN

1.26

3aryxatomue koyiebanus. Beinykaennbie konebanus. Pezonanc

1.27

MexaHn4ecKnue BOJIHEL HpOI[OJ'II)HI)IG N TIONICPCUYHBIC BOJIHEBI. ILJ'II/IHa BOJIHBI U

CKOPOCTh PACHPOCTPAHECHHUS BOJIHBI:

h=uv-T

1.28

3ByK. ['poMKOCTs M BbICOTa 3ByKa. OTpaskeHHE 3BYKOBOW BOJIHBI Ha I'PaHHULE

nByX cpell. MHdpa3Byk U yabTpa3ByK

1.29

Ilpakmuueckue pabomol

N3mepenne cpeaHedl TJIOTHOCTH BEMIECTBA; APXMMEIOBOM CHIIBI, KECTKOCTH
MPYKUHBL; KOAh UIIMEHTa TPEHUSI CKOJIBKEHHS; paOOThl CHIIBI TPEHHS, CHIIbI
YOPYTOCTH;, CPEIHEH CKOPOCTH JBIDKEHUS OpycKa MO HAKJIOHHOW TJIOCKOCTH;
YCKOpEeHHsSI Opycka MpH JBM)KCHHH 110 HAKJIOHHOW IUIOCKOCTH; YaCTOTHI M
nepuoga KoJieOaHWH MaTEeMaTHYECKOTO MasTHUKA, 4YacTOThI W TIEpHoJa
KoJIeOaHUH MPY)KUHHOTO MasTHUKA, MOMEHTA CHJIbI, ICHCTBYIOIIETO HA phIYar;
paboThl CHJIBI YIPYTOCTH MPU TMOABEME Tpy3a C TOMOIIBIO HETOIBHKHOTO
O5oka; paboThl CHIIBI YIPYTOCTH MPU MOABEME TPy3a C MOMOIIBIO MOIBUKHOTO
o1okKa.

HccnenoBanue 3aBUCUMOCTH apXMMEIOBOM CHUIIBI OT 00BbEMa MOrPY:KEHHOMN
YacTH TeJIa U OT INIOTHOCTH JKMIKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHIIBI
OT MacChl TeJia; CUJIbl TPEHUS CKOJIBXEHHUS OT CHIIbI HOPMAJILHOTO JIaBJICHUS U OT
poJa MOBEPXHOCTH; CUJIbl YIPYTOCTH, BO3HUKAIOIIEH B MPYXUHE, OT CTEIEHU
nedopManuu NpyxKUHBI, yCKOpeHUs: Opycka OT yria HakJIOHAa HaNpaBISIOLIEH;
neproja (4acToTel) KojaeOaHUN HUTSHOTO MasTHUKA OT AJMHBI HUTH; MEPUOA

Koje0aHUH NMPY)KMHHOTO MasTHHUKAa OT MacChl Ipy3a U >KECTKOCTU MPYKUHBI;




HUCCIICAOBAHUEC HC3aBUCHUMOCTH IICpUOJad KOJIEOAHMH HUTSHOrO MAasTHHKA OT

Macchl rpy3a. [IpoBepka ycnoBus paBHOBECHSI pblyara

Qusuueckue s6NeHUs 6 npupode: TPUMEPbl [BWKEHUS C Pa3IMYHBIMU
CKOPOCTSIMH B JKUBOW M HEKMBOW IIPUPOJIE, NEHCTBUE CUIIBI TPEHUS B IIPUPOJIE U

TCXHUKEC, MNPWJIMBbBI W OTJIMBLI, ABWXCHHUC IUIAHCT ConeyHomn CHUCTCMBI,

130 PEaKTUBHOE JIBIYKEHUE JKUBBIX OPraHU3MOB, PhlYard B TEJIC YEJIOBEKA, BIMSHUC
aTMOC(epHOTO JaBJICHHUS Ha XKUBOW OpPraHW3M, IUIABaHHE PBIO, BOCIPHUSATHE
3BYKOB JKHBOTHBIMH, 3€MJICTPSICEHUE, CEHCMUICCKHIE BOJTHBI, IlyHAMH, 9XO
Texnuueckue ycmpoticmea: CIUAJOMETP, TATUYUKUA TIOJOXKEHUS, PACCTOSIHHS W
YCKOpPEHUS, JUHAMOMETp, TOJIIMITHUKK, PAKEeThl, pbIYar, IOJBWKHBIN U

131 HEMO/IBIKHBIM OJIOKH, HAKJIOHHAS IJIOCKOCTh, MPOCTHIE MEXAaHU3MBI B OBITY,

' COOOIIMAONINEcss COCY/bI, YCTPOMCTBO BOJOIPOBOJA, THAPABIUYCCKHIA TIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, TOPIITHEBON HACOC, apeoMETp, 3XOJIOT,
WCIIOJIb30BaHUE YIbTPA3ByKa B OBITY M TEXHHUKE

2 TEITJIOBBIE SABJIEHU S
OCHOBHBIC  TIOJIO)KEHUS  MOJICKYJISIPHO-KUHETHUECKOH  TCOPHUH  CTPOCHUS

2.1 BemecTBa. Mojenu TBEPAOTO, KHUIKOTO U ra3000pa3HOTO COCTOSTHUN BEIIECTBA.
Kpucrannuueckue u amopdHsie Tena

25 JlBuxenne dyactull BemiectBa. CBsi3b CKOPOCTH  JIBMKEHHMSI YacTHI[ C

' TeMriepaTypoit. bpoyHoBckoe nBukenue, muddys3us

2.3 CMaumnBaHue M KanWUISIPHBIC SIBICHUS

2.4 TennoBoe pacIMpeHne U CKATHE

2.5 TennoBoe paBHOBecHE

26 Buyrpennsis sneprus. PaGora u Termomnepenaua Kak cHnocoObl H3MEHEHUS

' BHYTpPEHHEH 3Hepruu

2.7 Buner Tensonepenayn: TeMIONPOBOIHOCTh, KOHBEKIIHUS, H3ITyUCHUE
Harpesanue wu oxnaxkaenwe ten. KomauwdyecTBO — TeruoTwl. Y aenbHas
TETIIOEMKOCTb:

2.8
O=cm(t,—1;)
3aKOH COXpaHEHHUS PHEPrHH B TEIUIOBBIX Tpolleccax. YpPaBHEHHE TEIUIOBOTO

29 OanaHca:

O +0, +..=0




2.10

Ucnapenue u konzaeHcauus. V3MEHEHUWE BHYTPEHHEH SHEPrUM B IPOLIECCE
ucnapeHuss W KoHaeHcauuu. Kurnenwe xuakoctu. YaenbHas —TeIUIoTa

napoo6pasoBanus: L = Q/m

211

BiraxxHoCTh BO311yXa

2.12

[InaBnenne wu kpucrammsanus. l3MeHeHWe BHYTPEHHEH DJHEPruM IIpH

IUIaBJICHUHW U KPpUCTAJJIU3allH. yILeJ’IBHafI TCIIJIOTA IIJIaBJICHUA:

0

m

2.13

BuyTpeHHss 3Heprus CropaHus TOIUIMBA. Y I€JIbHAS TEIUIOTA CrOPaHUs TOIUIMBA!

g=0Q/m

2.14

[punnune! padote! TemnoBbix asurareneii. KI1J[ terioBoro npurarens

2.15

Ipakxmuueckue pabomoi

N3mepenue yaenbHON TEMIOEMKOCTH METAJUITMUECKOTO IMJIMHAPA; KOJIMYECTBA
TEIJIOTHI, TOJYYCHHOTO BOJOW KOMHATHOW TeMImepaTypbl (PUKCHPOBAHHOM
Macchl, B KOTOPYIO OIMYIIEH HAarpeTbli UWIMHIpP;, KOJMYECTBA TEIUIOTHI,
OTJIaHHOTO HAarpeThiM LMJIMHAPOM, IMOCJIE OMYCKAaHUS €ro B BOJY KOMHATHOMU
TEMIEPATypbl; OTHOCUTEIBHON BIAXXHOCTH BO3AyXa; YICIbHOW TEIJIOTHI
IJIaBieHus Jbaa. lccnemoBaHue M3MEHEHMsI TeMIepaTypbl BOABI  IPU
Pa3IUYHBIX YCJIOBHSX; SIBJICHUS TEINIOOOMEHa IMPH CMENIMBAHUMU XOJOJHOU U

ropsiueil BoJibl; Mpolecca UCIapeHust

2.16

Dusuveckue A61eHUA 8 npupode: IOBEPXHOCTHOC HATSXKCHUC M KaIIWJJISAPHBIC
SABJICHHUA B IPUPOLAC, KPUCTAJUIBI B IIPUPOAC, U3ITYUCHUC COJ'IHI_[a, 3aMCpP3aHnC

BOJIOEMOB, MOPCKHE OpU3bI; 00pa3oBaHUE POCHI, TYMaHa, HHEsI, CHera

2.17

Texnuueckue ycmpoticmea.: KanuUIApbl, TPUMEPbl UCIIOJIb30BAHUS KPUCTAIIIOB,
KUJKOCTHBIM TEPMOMETp, JATYUK TEMIEPaTypbl, TEPMOC, CUCTEMa OTOIICHUS
JIOMOB, TUTPOMETPHI, IICUXPOMETP, MapoBasi TypOWHA, JABUraTellb BHYTPEHHETO

CrOpaHus

OJIEKTPOMATI'HUTHBLIE SABJIEHUA

3.1

QHCKTpI/ISaHI/IH TCII. I[Ba BHUJA SJICKTPUYCCKUX 3apA10B




3.2

B3aumonelictBue 3apspkeHHbIX Teil. 3akoH Kynona

3.3 3aK0H COXpaHECHHSI JCKTPUUECKOTO 3apsiia
3.4 Onexrpuueckoe mnose. HanpskxéHHocTe anexkrpuyeckoro mnonis. IlpuHnun
CYNEpIO3UINH AIIEKTPUUYECKHX MOJIeH (Ha Ka4eCTBEHHOM YPOBHE)
35 Hocurenn osnekrpuueckux 3apsaoB. JleficTBHE SIEKTPHUECKOTo TOJS Ha
aNeKTpudecKue 3apsiabl. [I[poBOTHUKY M TUAIEKTPUKA
[TocrosinHbIi nekTpudecKkuid ToK. JleicTBus anekTpuueckoro Toka. Cuiia Toka.
Hanpsixenue.
3.6 I =q/t,U=A/
DIEeKTPUYECKOE COTMPOTUBIICHUE. Y IeTHHOE IIEKTPUIECKOE COTIPOTHUBIICHHUE!
3.7 R =pl/S
38 3akon Oma juis1 yuactka snekrpuueckoi emu: | = U/R
[MocnenoBarenbHOE COSTMHEHHE TIPOBOTHIUKOB:
1, =1, U=U,+U,. R=R, +R,
3.9 [MapannensHoe coeMMHEHNE POBOAHUKOB PABHOTO COITPOTHBIICHUS:
U=U;I=[+I,; R:ﬁ_
2 2 -
CMenranHbie COCAMHEHUS TPOBOTHUKOB
PaboTa u momHOCTS AnekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH Jlxoyns — Jlenua:
2
3.11 O=I" Rt
312 OnbIT Opcrena. MarHuTHoe TmoOJ€ MPSAMOrO MPOBOJHUKA € TOKOM. JIuHuMM
MarHUTHOM MHIYKLIUU
313 MarnuTHoe TOJie TOCTOSIHHOTO MarHurta. B3auMonelcTBHE MOCTOSHHBIX
MarHuToB
3.14 JlelficTBME MarHUTHOT'O NOJISL HA IIPOBOJIHUK C TOKOM




3.15

OnsiTel @apanes. fABienue snekTpoMarHuTHON HHAYKUUU. [IpaBuio Jlenna

Ipakmuyeckue pabomul

N3mepeHue  2IIEKTPUYECKOIO  CONPOTHMBIIEHUS — PE3UCTOPA;  MOLIHOCTHU
AIIEKTPUYECKOTO TOKA; PabOTHI 3JEKTPUIECKOTO TOKA.

UccnegoBanme 3aBUCUMOCTH CHJIBI TOKAa, BO3HHUKAIONIETO B IPOBOJIHUKE

(pe3ucTopsbl, TaMIIOYKa), OT HAMPSDKEHHST Ha KOHIIAX MPOBOJHUKA; 3aBUCUMOCTH

316 COTIPOTHUBJICHUS OT JUTMHBI MPOBOJIHUKA, IUIOMIAN €TO MOTIEPEYHOrO CEUeHUs U
YIIeTBHOTO CONIPOTHBIICHHSL.
[IpoBepka mpaBuia sl ANEKTPHUECKOTO HAMPSHKEHUS MPH MOCIEI0BATEIHHOM
COCJIMHEHWW TPOBOJHHUKOB; TPAaBWJIA JUIS CHJIBI AJIEKTPHUECKOTO TOKa IPH
napajuieIbHOM COE€MHEHUH ITPOBOAHUKOB (PE3UCTOPHI U JIAaMIIOUKA)
Qusuueckue s61eHUs 6 nNpupode: DIEKTPUYECKHE SBICHUS B artMmocdepe,

3.17 AJIEKTPUYECTBO JKUBBIX OPraHM3MOB, MarHUTHOE MoJie 3eMi, Apei( MoJItoCcoB,
POJTb MATHUTHOTO TIOJIS TSI KU3HH Ha 3eMile, TIOJISIPHOE CUSHUE
Texnuueckue ycmpoticmea: OSIEKTPOCKOI, aMIEPMETpP, BOJBTMETP, PEOCTar,
CUETUMK  DIIEKTPUYECKOW  DHEPTUH,  DAJIEKTPOOCBETUTEIbHBIE  MPHOOPHI,

3.18 HarpeBaTeIbHbIC ANEKTPOTPUOOPHI (mpumepsr), AIEKTPUIECCKUE
MIpeIOXPaHUTENH, DJIEKTPOMArHUT, JJIEKTPOABHUraTeNIb IOCTOSHHOTO TOKa,
reHepaTop MOCTOSTHHOTO TOKa

3.19 DnekTpoMarHuTHbIe BoJHEL. [1Ikana smekTpoMarHuTHRIX BOJTH

3.20 JlydyeBas monienb cBerta. [IpsimosmHeliHOe pacipocTpaHEeHUE CBETa

3.21 3akoH oTpaxkeHus ceerta. [lmockoe 3epkano

3.22 [Ipenomiienne cBeTa. 3aKOH MPEIOMJICHUS CBETA

3.23 Jucniepcus cBera

2o JIunza. Xoxa nyded B nunze. DOKycHOE paccTosiHME JUH3BL OnTHuYecKas cuiia

. aunsel: D = 1/F

3.25 I'na3 kak ontuyeckas cucrema. OnTudeckue mprudOpbI
Ipaxmuueckue pabomoi
###Par###I3mepeHe ONTHYECKONW CHIIBI coOuparomeld JUH3bI; (OKYCHOTO

396 paccTosiHus coOuparoIiei TMH3bI (10 CBONCTBY PaBEHCTBA pa3MepOB MpeaMETa U

I/1306pa)KeHI/I$I, Koraa mnpeamMeT paciioJIOKCH B JIBOMTHOM (bOKyce), IIOKa3aTeJIAd
MMpEIOMIICHUS CTCKIIA.

#H##HPar###lccnenoBanue CBOMCTBA M300pakeHUsl, MOJYYEHHOTO C TOMOIIBIO




coOMparoIiel JMH3bI; W3MEHEHHUs! (DOKYCHOTO PACCTOSHUS JIBYX CIOEHHBIX
JMH3; 3aBUCUMOCTH yIJIa TPEIOMJICHHSI CBETOBOTO Jyda OT yrja HaJeHHs Ha
TpaHUIIE «BO3IYX — CTEKIIO»
397 Qusuueckue senenus 6 npupooe: 3armenuss ComHma u JlyHbI, 1Bera Tel,
' OTITHYECKHUE SBJICHUS B aTMocdepe (1[BeT HeOa, pedpaKius, paayra, MUPax)
398 Texnuueckue ycmpoticmea: OYKH, TEPUCKOT, (OTOAIMmapaT, ONTHYECKUE
' CBETOBO/IBI
4 KBAHTOBBIE SBJIEHUA
41 PannoaktuBHOCTE. Anbda-, 6era-, ramma-uznydenus. Peaknuu anbda-u Oeta-
' pacriaga
4.2 OmnsiTel Pezepdopaa mo paccesnuto anbda-yactuu. [Inanerapuas moaens atToma
4.3 CocraB atoMHOTO sipa. M30TOTIBI
4.4 [Iepnon momypacnaza aTOMHBIX SAep
4.5 SnepHbie peaknuu. 3aKOHBI COXPAHEHUS 3apsJOBOTO M MACCOBOTO YHMCET
Qusuueckue sA6leHUss 6 Npupode: €CTECTBEHHBIH PpaJMOAKTHBHBIA  (OH,
4.6 KOCMHYECKHE JIy4H, paJMOAKTHBHOE W3Iy4eHHWE MPUPOIHBIX MHUHEPAIIOB,
JeWCTBUE PaMOaKTUBHBIX U3Iy4YE€HUI Ha OPraHu3M YeloBeKa
47 Texnuueckue ycmpoiicmea: CIEKTPOCKOIN, MHIUBHyalbHbIN 103UMETp, Kamepa
' BunbcoHa, sinepHast sHepreTuka

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYHEHUKA

» Gusuka: 7-# kmacc: 6a30BbI YPOBEHB: YUEOHUK; 3-€ U3jaHuE, IepepaboTaHHOE

[epoimkun .M., UBanoB A.U. AxkumonepHoe o6miecTBo «M3naTeabcTBO

«IIpocsemenue»

» dusuka: 8-i kacc: 6a30BbI YPOBEHb: YUEOHUK; 3-€ U3JjaHue, TepepadoTaHHOEe

[epoimkua .M., UBanoB A.U. AknmonepHoe o6miecTBo «M3naTeabcTBO




«IIpocsewenue»
» Gusuka: 9-i knacc: 6a30BbIN YpOBEHb: YUEOHUK; 3-€ U3JJaHUe, TepepadoTaHHOE
[epsimkun .M., I'ythuk E.M., IBanoB A.U. u ap. AKuroHepHOE 00111€CTBO

«M3parenscTBO «lIpocBemienne

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

https://resh.edu.ru/subject/28/
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