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1. MIOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma mo ydeOHOMy mpeamery «®DH3UKa» Ha ypOBEHb OCHOBHOI'O OOIIETO

obpazoBanmst s oOydaromuxcs 5-9-x  wmaccoB 'OCYJAPCTBEHHOI'O KA3EHHOI'O
OBHIEOBPA3OBATEJIBHOI'O YYPEXJIEHUA «ILIAXTEPCKAS CAHATOPHAS LIKOJIA-
NHTEPHAT Ne 15» (nanee - TKOY «IHAXTEPCKAS CILIHM Ne 15») pazpaboraHa B COOTBETCTBUU
¢ TpeOOBaHUSAMH:

®enepanpHoro 3akoHa oT 29.12.2012 Ne273-®3 «O06 obpazoBanuu B Poccuiickoit
Denepauuny;

IIpukaza Munnpocsemennss Poccum ot 22.03.2021 Nell5 «O6 yrtBepxkaenuu Ilopsiaka
OpraHM3alMM W  OCYLIECTBJIEHUS O0O0pa30BaTEIbHOM  JAEATEIBHOCTM 110  OCHOBHBIM
o0mieo0pa3oBaTeabHbIM IIpOrpaMMaM — 00pa3oBaTelbHbIM IpOrpaMMaM HayallbHOTO
00111er0, OCHOBHOTO OOIIETO U CPEIHETO O0IIero 00pa3oBaHUMY,

[Tpuxaza Munnpocsemenus Poccun ot 31.05.2021 Ne287 «O0 yTBepxkaeHuu ¢eaepaibHOro
rOCyIapCTBEHHOTO0 00pa30BaTEIBHOTO CTaHIApTa OCHOBHOTO o01iero oopazosanus» (PIOC
000);

[Tpuxaza Munnpocsenienust Poccun ot 18.05.2023 Ne370 «O06 yTBepkaeHHH (eaepanibHOi
00pa30BaTebHON MPOTrpaMMOii OCHOBHOTO 00IIIero 00pa3oBaHUs;

[Tpuxaza Munnpocsemenus Poccun ot 09.10.2024 Ne704 «O BHeceHMHM HU3MEHEHUU B
HEKOTOpbIE INpuKa3bl MuHucrepcTBa npocsenieHuss Poccuiickoit @epepannu, Kacarolmuecs
denepanbHbIX 00pa30BATENBHBIX MPOrPaMM HadaJbHOTO 001Iero oOpa3zoBaHUsl, OCHOBHOT'O
00111ero 00pa3oBaHus U CPEHETO OOIIETO 00pa30BaAHUNY;

[Tpuxaza Munnpocsemenuss Poccum ot 18.06.2025 Ne467 «O BHeEceHMHM HW3MEHEHUH B
HEKOTOphle MpHKa3bl MuHucrepcTBa oOpa3oBaHus M Hayku Poccuiickoit ®enepanuu u
MunuctepctBa mpocBenieHusi Poccuiickoii ®epepanuu, Kkacaromuecs —(emeparbHbIX
rOCy/apCTBEHHBIX 00pa30BaTEIbHBIX CTAHJAPTOB HA4YaJIbHOTO OOIIEro U OCHOBHOTO OOILEro
o0pa3oBaHUsY;

®denepanbHOil pabouell mporpaMmol OCHOBHOTO o01iero oOpazoBanus «@Dusuka» (ans 7-9
KJaccoB  00Opa3oBaTeNbHBIX OpraHu3anuii), B pemakuun MuHnpocBemenuss Poccun
«MHCcTUTYT conepxkaHus u MeronoB oOyueHus uM. B.C. JlegneBa MockBau 2025r.
(YTBepxknaena mnpukazoM MuHuctepcTBa mnpocBemieHuss Poccuiickoit ®enepanyu ot 09
okTs10pst 2024 1. Ne 704);

OCHOBHOW  00pa3oBaTeNbHOW  MPOrpaMMOWM  OCHOBHOrO  oOmiero  oOpa3oBaHUS
I'OCYIJAPCTBEHHOI'O KASEHHOI'O OBIIEOBPA3OBATEJIBHOI'O YUYPEX/IEHUA
«HTAXTEPCKASA CAHATOPHASA HIKOJIA-MUHTEPHAT Ne 15» (c u3MeHEHUSIMH U
JOTOTHeHUsAMHK ) Tiprka3 oT 28.08.2025 Ne 104;



OBILIAS XAPAKTEPUCTUKA YYEBHOI'O ITPEJIMETA

CopepxaHnue mporpaMMmbl TO  (U3MKE HAMpaBlIeHO Ha (OPMUPOBAHUE
€CTECTBEHHOHAYYHOW IPaMOTHOCTH O0YYaIOUINXCA M OPTaHU3AIMI0 N3YYCHUS (PUBUKH
Ha JESATENbHOCTHON OCHOBE. B mporpamme mo ¢pu3MKe YYUTHIBAIOTCS BO3MOKHOCTH
yueOHoro mpeamera B peanuzauuu TpeboBanuii ®PI'OC OOO Kk MmIaHUPYEMbIM
JUYHOCTHBIM U METAIllpEAMETHBIM pe3yJbTaTaM OOy4YEHHS, a TAK)KE MEKIIPEAMETHBIC
CBSI3M €CTECTBEHHOHAyYHBIX YUEOHBIX MPEAMETOB Ha YpPOBHE OCHOBHOTO OOIIETO
00pa3oBaHUs.

[Iporpamma no ¢u3MKe yCTaHABIMBAECT paclpeesieHne yueOHOro Marepuasia 1o
rogaMm oOyueHus (o KiaccaM), HOpeiaraeT NPUMEPHYI IOCIEA0BaTEIbHOCTh
U3Y4YEHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS NPEIMETHOIO COACPKAHUSA U yUdETe
BO3PACTHBIX OCOOCHHOCTEHN 00yYarOIMXCsl.

[Iporpamma no ¢guzuke pazpadoTaHa ¢ UEIbIO OKa3aHUS METOJAMYECKOW TOMOILIU
YUUTENIO B CO3/IaHUU paboueli mporpaMMbl 10 y4eOHOMY MPEeIMETY.

®duszuka SABISETCS CHUCTEMOOOPA3YIOIIMM JJisi €CTECTBEHHOHAYUYHBIX Y4YEeOHBIX
IPEIMETOB, MOCKOJIbKY (PU3MYECKHE 3aKOHBI JIEKAT B OCHOBE IMPOILIECCOB U SIBJICHUH,
U3Y4YaeMbIX XUMHUEH, OUOJIOTuel, acTpOHOMHUEN M (u3nuecKor reorpadueld, BHOCUT
BKJIaJl B €CTECTBEHHOHAyYHYIO KapTUHY MHpA, MPEAOCTABIAECT HamOoJee SICHbIC
oOpa3ipl NPUMEHEHUs HAayYHOTO METo/a IO3HaHUs, TO €CThb CHOc00a MOIy4YECHHs
JIOCTOBEPHBIX 3HAHUM O MHUpE.

Onna w3 TIAaBHBIX 3a4ad (PU3UYECKOrO 00pa3oBaHUS B CTPYKType OOIIero
0o0pa3oBaHusi COCTOMT B (OPMUPOBAHUM €CTECTBEHHOHAYYHOW TIpPaMOTHOCTH H
UHTepeca K HayKe y 00y4aromuxcs.

N3ydenne pusnku Ha 6a30BOM ypOBHE NPEINOIAraeT OBJIAJECHUE CICAYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIUMH €CTECTBEHHOHAYYHYIO TPAMOTHOCTB!

e HAay4HO OOBSCHATH SBJICHUS;

e OIICHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOT'O HCCIICIOBAHMUS;

e HHTEPIPETUPOBATH JAHHBIE M UCIOJIb30BAaTh HAYYHBIE JOKA3aTEIbCTBA
JUIS TIOJTyY€HHUS BBIBOJIOB.

enmu w3ydyeHus QU3NKK HA YPOBHE OCHOBHOTO 0OOIIero o00pa3oBaHUs
onpeznenensl B Konuenmuu mnpenojgaBaHusi ydeOHoro mnpeamera «@Dusuka» B
oOpa3oBarenbHbIX opranuzauusx Poccuiickoit @enepanuu, peann3youux OCHOBHbIE
00111e00pazoBaTebHbIE IPOrPaMMBbl, YTBEPKIEHHON pemiennemKoieruu
MunmncTepcTBa npocBenieHus: Poccutickoit deneparuu (mpoTokoa oT 3 mpekadps 2019
r. Ne [TIK4BH).

Heau usyvyenust pusuku:

e TMpHOOpEeTEHHE HHTEpeca M CTPEeMIICHUS OOydYaloIuXcsi K HaydyHOMY
U3YyUYEHHUIO TPHUPOJBI, DPAa3BUTHE HMX HWHTEIUIEKTyaJbHBIX W TBOPYECKUX
CIIOCOOHOCTEIA;

e Ppa3BHUTHE MPEACTABICHUH O HAYYHOM METOJle MO3HAaHHUS U (OPMUpPOBAHHE



MCCJIEIOBATENICKOTO OTHOIIEHUS K OKPY’KAIOIIAM SIBIICHUSIM;
dbopMHEpOBaHWE HAYYHOTO MHUPOBO33PEHUS KaK pe3yibTaTa M3y4YCHHsS OCHOB
CTpOEHUS MaTepuu U PyHIAMEHTATBHBIX 3aKOHOB (DU3UKU;

dbopMHpoBaHUE MPEACTABICHUNH O pOJM (PUIUKU JUIsl Pa3BUTHUS APYTrUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUI;

pa3BUTHE MIPEICTABICHUN 0 BO3MOYHBIX cdepax Oynyien
poeCCHOHATEHON JIESITEIBPHOCTH, CBS3aHHOW C (PU3HUKOW, MOATOTOBKA K
JanbHeieMy 00y4eHHUI0 B 9TOM HallpaBICHUH.

JlocTikeHre 3TUX 1esied TporpamMmsbl 1o (PU3UKE HA YPOBHE OCHOBHOTO OOIIETO
00pa3oBaHMs 00ECIIEYNBACTCS PEIICHUEM CIIEAYIONINX 3a1aY:

NpUOOPETEHUE 3HAHUIN O TUCKPETHOM CTPOCHHUU BEILECTBA, O MEXaHUUECKUX,
TEIJIOBBIX, DJIEKTPUUECKUX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSX;
NpUOOpPETEeHNE YMEHHMM OIUCHIBATh U OOBSICHATH (DU3MYECKUE SIBIICHUS C
UCITIOJIb30BAaHUEM TOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB  pEHICHUS MPOCTEHIIMX  pacy€THBIX  3aJad ¢
UCIIOJIb30BaHUEM bu3nYecKux MOJICIICH, TBOPYECKHUX u
MPaKTUKOOPUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE yMEHUN HAONIOAATh NPHUPOJHBIC SBICHHS W BBHITIOJHATH OIIBITHI,
JabopatopHble  pabOTBl M OKCIEPUMCHTAIBHBIC  HCCICIOBAHHS  C
UCIIOJIb30BAHUEM U3MEPUTETHHBIX TPHOOPOB;

OCBOEHUE TPUEMOB padOThl ¢ HHPopMarmed (U3UYECKOr0 COJEpKAHUS,
BKJIFOYAsT WH(OPMAITMIO O COBPEMEHHBIX MOCTHKCHHUSIX (U3UKH, aHAIN3 M
KPUTUYECKOE OlICHUBaHUE MH(GOPMAIIHH;

3HAKOMCTBO cO chepaMu MpodPeCcCHOHATBHON JESITEIIbHOCTH, CBA3aHHBIMH C
buU3MKOHN, U COBPEMEHHBIMH TEXHOJIOTHUSMU, OCHOBAHHBIMHU Ha JTOCTHUKEHUSIX
(bU3MYECKO HAYKH.

Ha wusyuenne ¢usuku (0a30BbIi ypOBEHb) Ha YpOBHE OCHOBHOIO OOIIEro

obOpasoBanusi oTBonuTca 238 vacoB: B 7 kiacce — 68 vacoB (2 daca B Henemio0), B 8
Kkiacce — 68 vacos (2 yaca B Henenmo), B 9 kinacce — 102 yaca (3 yaca B Heaelio).



2. COAEP/) KAHUE OBYYEHUA
7 KUIIACC

Pa3znen 1. ®usuka u eé posib B NO3HAHUM OKPY:KaI0LIEro Mupa.

®u3zuka — Hayka O npupone. ABneHus npuponpl. DUZUYECKUE SBICHUSA:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckne BenuuuHbl. M3mepenue ¢usnueckux BenuuyuH. Dusznueckue
npubopsl. [lorpentHocts u3mMepenuit. MexxayHapoaHasi cUCTEMa €IMHHII.

Kak ¢wusuka wu Jgpyrue ecTeCTBEHHbIE HAayKd HW3Yy4aloT IPHUPOLY.
EcTecTBeHHOHAyuYHbII METOJ TO3HAHUA: HaOMIOJEHHUE, T[OCTAaHOBKA HAYYHOTO
BOIIPOCA, BBIABMKEHUE THUIOTE3, SKCHEPUMEHT MO IMPOBEPKE THIOTE3, OOBSICHEHUE
HabmoaeMoro aByieHus. Onucanue (PU3NYECKUX SIBJICHUN C TOMOIIBIO MOJIENIEH.

Jlemoncmpauuu.

1. MexaHn4yeckue, TEIUIOBbIE, JJIEKTPUYECKHE, MArHUTHBIE, CBETOBBIC

SIBJICHMUSL.

2. ®usnueckue NpuOOPbI U NPOLEAYpa IPSIMBIX U3MEPEHUN aHAJIOTOBBIM U

1U(ppOBBIM TPUOOPOM.

Jlabopamopnuie padbomovt u onvimol.

1. OmnpeneneHue LEHbI JeJIEHUs KaJIbl U3MEPUTENILHOTO Mproopa.

2. H3MepeHue pacCTosIHUMN.

3. H3mepenue 00bEMa KUIKOCTU U TBEPIOTO TeEa.

4. Onpenenenue pa3MepoB MaJIbIX TEIN.

5. M3mepenue teMneparypsl IpU NOMOIIH )KUAKOCTHOTO TEPMOMETPA U TaTUMKaA

TEMIIEPATYPHI.

6. IIpoBeneHue wuccienoBaHus IO NPOBEPKE THUIIOTE3BL: NAIBHOCTH MOJIETA
IapyuKa, MyLIEHHOTO TOPU30HTAIBHO, TeM OoJblle, 4eM OoJblle BHICOTA
IIyCKa.

Pa3nen 2. IlepBoHavaibHbIe CBeIeHUSI O CTPOEHMH BelllecTBa.

CrtpoeHue BelecTBa: aTOMbI U MOJIEKYJIbI, UX pa3Mepbl. ONbITHI, JOKa3bIBAIOIINE
JUCKPETHOE CTPOCHUE BEIICCTBA.

JIBmxkeHne dyactul BemecTBa. CBS3b CKOPOCTHM JBWIKEHUS YacCTHUI[ C
temneparypoil. bpoyHoBckoe nBmwkeHue, auddysus. BzaumoneicTBue 4YacCTHIL
BELIECTBA: IIPUTHKEHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE Ta30B, KUIAKOCTEH M TBEPIBIX
(kpucTamuyecknx) Tea. B3auMocBsi3b MeXAy CBOWCTBAMHM BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSIX U HUX ATOMHOMOJEKYJSPHBIM CTpoeHueM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jlemoncmpayuu.

1. HaGmrogenue OpoyHOBCKOTO ABUKCHHUS.

2. HaGmonenue nuddysun.



3.

Habmionenne  siBneHuil,  OOBACHSIONIMXCS  MPUTSDKEHUEM WU
OTTAJIKMBAHUEM YaCTUIL BEIIECTBA.

Jlabopamopnwie pabomovt u onvimol.

1.

Ouenka pauameTpa aroMa METOJIOM PSAOB (C  HCIOJIL30BAHHEM
dororpadumii).
OnbITHI 110 HAOJIIOICHUIO TETNIOBOTO PACIIMPEHUS T'a30B.

OnBITHI 10 OOHAPYKEHUIO IEUCTBUS CUJT MOJICKYJISIPHOTO MPUTSHKESHUS.
Paznen 3. /IBH:keHHe M B3auMOeiicTBHE TeJl.

Mexannueckoe ABWKEHHE. PaBHOMEpHOE M HEPABHOMEPHOE JIBUIKEHHE.
Cxopoctb. CpenHsisi CKOpPOCTh IIPU HEPABHOMEPHOM JBWXKEHHUH. Pacuér mytu u
BPEMEHHU JIBUKCHHUS.

SBneHue wHepuMM. 3aKOH HMHEpUMH. B3anmMoneicTBue Ten Kak NpUYMHA
U3MEHEHHs CKOPOCTH ABIKEHMS Tel. Macca Kak Mepa MHEepTHOCTH Tena. IInoTHocTs
BelecTBa. CBA3b INIOTHOCTH € KOJMYECTBOM MOJIEKYJI B €IMHULIE 00bEMA BEIIECTBA.

Cuita kak xapakTepruCTHKa B3anmoaencTBusa Ten. Cuita ynpyroctu u 3akoH I'yka.
M3mepeHne cuibl ¢ IMOMOLIBIO TUHAMOMETpPA. SIBIICHUE TATOTEHUS U CHJIA TSKECTH.
Cuna TtsoxkecTM Ha Jpyrux 1uiaHetax. Bec tema. HeBecomocTh. CliokeHue cui,
HaIIpaBJICHHBIX IO OJHOU mnpsMou. PaBHopencrTByromas cui. Cuna Ttpenus. TpeHue
CKOJIbJKEHHS ¥ TPEHHUE NOKOs. TpeHne B IPUPOAE U TEXHUKE.

Jemoncmpauuu.

1
2
3
4.
5
6.

Habnronenne MexaHn4eckoro ABMKEHUS Tena.

N3mepenne cKopoCcTH NMPSIMOITUHEMHOTO JBUKCHUSL.
HabGnronenue sBieHust UHEPITUH.

Hab6nronenue n3mMeHeHus: CKOPOCTH MPU B3aUMOJICHCTBUU TEJL.
CpaBHeHUE MacC MO B3aMMOJECHCTBUIO TEJL.

CioxxeHue cuJl, HalpaBJIEHHBIX IO OJHOU MPSIMOIA.

Jlabopamopnuie pabomot u onvimel.

1.

OrnpeneneHrne CKOPOCTH PABHOMEPHOTO JIBM)KEHUS (IIIapuKa B )KUJIKOCTH,
MOJIEJIH DJIEKTPUIECKOT0 aBTOMOOWIISI M TaK Jajee).
Ompenenenue cpelHeld CKOPOCTH CKOJIbKEHHUs OpyCcKa WM IIapuKa Io
HAKJIOHHOM TNIOCKOCTH.
Omnpenenenue MIOTHOCTH TBEPAOTO TeNA.
OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb pacTskeHus (nedopmanun)
MPY>KUHBI OT TPUIIOKEHHOU CHJIBI.
OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHHS CKOJIBKEHHS OT
BECa TeJa U XapakTepa CONMPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBienne TBEPABIX TeJl, (KUAKOCTEH U ra3oB.

Hasnenue. CriocoObl yMEHbBIIEHUS W yBeIWYeHHs naBleHus. JlaBneHue rasa.
3aBUCHUMOCTh JaBJEHHUS Tra3a OT o00béma, TemmepaTypsl. llepemaua naBieHUs
TBEPABIMM TEJIaMH, XUIAKOCTAMU M razamu. 3akoH [lackansa. IIHeBMarnueckue



MaIIMHbI. 3aBHCUMOCTb JABJICHUS KUAKOCTH OT TiayOuHbl. [‘mapocratmueckuii
napagokc. Coolmaromuecs: cocyibl. [ napaBindeckue MEXaHU3MBbl.

Atmocdepa 3emnu u arMmocdepHoe napieHue. [IpuuMHBI CyIIeCTBOBaHUS
BO3ymHOW o6osouku 3emiu. Onwit Toppuuermu. M3mepenue armochepHoro
JABJICHUSI. 3aBUCUMOCTb aTMOC(HEpPHOTO JABJIEHUS OT BBICOTHI HAJl YPOBHEM MOPA.
[TpuGops! 17151 U3MEpEeHUs aTMOC(EPHOTO TABICHHUS.

JleyicTBUE KUAKOCTM M Ta3a HA IMOTPY:KEHHOE B HUX TENO. BeITankupBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3myxoraBanue.

Jemoncmpayuu.
3aBUCUMOCTb JIaBJICHUS ra3a OT TEMIIEPATYPBI.

[lepenayda naBiaeHUs )KUJKOCTHIO U Ta30M.

CooOuiaromuecs cocyibl.

['mppaBnuueckun mmpecc.

[IposiBeHue neicTBUs aTMOCPEPHOTO JABICHUSI.

3aBUCUMOCTh BBITAIKUBAIOUIEH CUJIBI OT 00bEMaA MOTPYKEHHOM YacTh Tena

o v A~ w N e

H IINIOTHOCTH XHUIAKOCTH.
PaBencTBO BBITaJ'IKI/IBaI-OIHeﬁ CUJIBI BCCY BBITCCHCHHOM KHNAKOCTH.

~

8. YCIIOBHE IJIaBaHUA TEJI: TJIABAHUE WIH MOTPYKEHHUE TET B 3aBUCUMOCTH OT
COOTHOUIIEHHUS TIJIOTHOCTEW TeJa U KUJKOCTH.

Jlabopamopnwie padbomot u onvimol.

1. HccnenoBaHue 3aBUCHMMOCTU Beca Tella B BOJIe OT 00bEMa MOTPYyKEHHOU B
AKHUJKOCTh YaCTH TeJIa.

2. OmnpenenieHnE BBITAIKMBAIOMIEH CUJIBI, JEHCTBYIOIIEH Ha TEJIO, MOTPYKEHHOE
B JKUJIKOCT.

3. IIpoBepka HE3aBUCMMOCTH BBITAJIKMBAIONIEH CHUJIbI, ICHMCTBYIOIIECH HA TEIO B
KHUJKOCTH, OT MaccChl Teja.

4. OmnbIThl, JIEMOHCTPUPYIOIIME  3aBUCUMOCTb  BBITAJIKMBAIOIICH  CHUJIBI,
NEeHUCTBYIOIIEH Ha TEJO B JKUAKOCTH, OT 00bEéMa MOrPY>KEHHOU B KHUIKOCTh
YaCTH TeJla U OT MJIOTHOCTHU KUJKOCTH.

5. KoHcTpyupoBaHue apeoMeTpa WM KOHCTPYUPOBAHUE JIOAKUA U OMPEICICHUE
€€ rpy30n0AbEMHOCTH.

Pa3znen 5. PaboTra M MOIIHOCTH. DHEPrus.

Mexannueckas padota. MOIIHOCTb.

[IpocThle MexaHU3MBI: pblyar, OJOK, HAaKJIOHHAs IUIOCKOCTh. IIpaBumio
paBHOBecusi poiuara. l[IpuMeHeHHe TmpaBuiia pPAaBHOBECUS pblyara K OJIOKY.

«3onoroe mnpaswio» MexaHuku. KIIJ[ mnpocteix wmexanu3zMoB. Ilpoctbie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckass dHeprus. Kunernueckas W IOTEHUHMAIbHAs  DHEPIUs.
[IpeBpalienre OHOrO BUAA MEXAaHUYECKOW SHEPruu B JAPYro. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHHKE.



Jemoncmpayuu.

1. IIpumepsl IPOCTBHIX MEXAHU3MOB.

Jlabopamopnsie padbomot u onvimol.

1. Omnpenenenue pabOThl CHIIBI TPEHUS MPU PABHOMEPHOM JBMKCHHH Tella O
TOPU30HTAIBHON NOBEPXHOCTH.

2. HccnenoBaHue yclIOBHI paBHOBECHS pblyara.
N3amepenune KII1/] HakIOHHOM TIIOCKOCTH.

4. V3ydeHue 3aKOHA COXPAHECHMS] MEXAHUYECKOW DHEPTUN.

8 KJIACC
Pa3nen 6. TenioBbie IBJICHUS.

OCHOBHBIE  TOJIO)KEHUSI ~ MOJIEKYJSIPHO-KMHETUYECKOW  TEOPUU  CTPOCHUS
BemiecTBa. Macca u pasMepbl aTOMOB M MOJEKyJ. OMbITHI, MOATBEPKIAIOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHOKUHETUYECKON TEOPUH.

Mopgenun TBEPAOTO, IKUJAKOTO M Tra3000pa3HOr0 COCTOSIHMM  BEIIECTBA.
Kpucrammueckne u amopgubie Tena. OObsICHEHUE CBOWCTB Ta30B, XKUAKOCTEH W
TBEPABIX TEJI HAa OCHOBE TMOJIOKCHUN MOJIEKYJAPHO-KUHETUYECKON TEOPHH.
CMmaunBaHNE U KallWJUISIPHBIE SIBIICHUS. TEMIOBOE paCIIMPEHUE U CKATHE.

Temmneparypa. CBsA3b TeMIEPATYpPhl CO CKOPOCTHIO TEIIOBOTO ABWYKEHHS YaCTHII.
Buytpennsis sneprus. CriocoObl U3BMEHEHUs] BHYTPEHHEH AHEpruu: Tervionepenaya u
coBeplieHrne paboThl. Buaesl Temionepenauu: TEMJIOMPOBOJHOCTb, KOHBEKIIHS,
V3JIy4YCHHE.

KonuyectBo TemmoTsl. YienbHass TEMIOEMKOCTh BeIIeCTBAa. TermaooOMeH u
TEIJIOBOE€ paBHOBECHE. YpaBHEHHUE TEIUIOBOTO OanaHca. [InmaBneHue u oTBepaeBaHue
KPUCTAIMYECKUX BEIIECTB. YJeJbHas TemioTa IuiaBieHus. llapooOpazoBaHue u
koHneHcarusi. Mcmapenune. Kumenuwe. VYaenbHas Teruiota mapooOpa3oBaHUS.
3aBUCUMOCTH TEMIIEPATYPHI KUTICHUSI OT aTMOC(HEPHOTO JaBJICHUS.

BrnaxnHocTh BO31yXa.

DHeprus TOIJIUBA. Y eibHas TEIUIOTa CTOPaHUsl.

[Tpuntuner pabotel TemioBbix asurareneid KIIJ[ temmoBoro asurarens.
TeruioBble IBUTaTENN U 3aIUTa OKPYKAOLIEH CPEIbI.

3aKOH COXpaHEHUS U MIPEBPAIICHUS SHEPTUM B TEIJIOBBIX MTPOIIECCAX.

Jlemoncmpayuu.

1. HabmroneHnue OpOyHOBCKOTO JBUXKEHUS.

2. Habmoaenue muddyszuu.

3. HaOmronenue siBieHni CMaurMBaHUs M KAMWJUTSIPHBIX SIBJICHUH.

4. HalOnromeHne TernoBoro pacmpeHus Tedl.

5. V3MeHeHue naBiieHUs raza mpyu U3MEHEHHH 00bEMa W HArpeBaHHWH WU
OXJIQXKICHUH.

6. IlpaBuia uamMepeHus TeMIepaTyphl.



7. Bunel Teruonepenayn.

8. OxJtaxkJieHHe MPU COBEPIICHUN PAOOTHI.

9. HarpeBanue npu coBepiieHnr pabOTHI BHEITHUMHU CHIIAMHU.

10. CpaBHEHHE TEIUIOEMKOCTEN pa3IMYHBIX BEIIECTB.

11. HabnrogeHune KumeHusI.

12. HabnrogieHne moCcTOsITHCTBA TEMIIEPATYPHI PHY TUTABJICHUH.

13. MoJienu TEeNJIOBBIX ABUTATEIICH.

Jlabopamopnwie pabomovt u onvimel.

1. OmbITBHI IO OOHAPYKEHHIO TIEUCTBUS CHJI MOJIEKYJIIPHOTO TTPUTSDKEHUS.

2. OnbITHI IO BBIPAIMBAHUIO KPUCTAUIOB HOBAPEHHOM COJIM WIIA Caxapa.

3. OnbIThl 110 HAOJIIOACHUIO TEIIOBOTO PACIIMPEHUs Ta30B, KUAKOCTEH U
TBEPABIX TEII.

4. OmnpeneneHue 1aBJICHUS BO3/lyXa B OaJUIOHE MITIPHUIIA.
OnbIThl, TEMOHCTPUPYIOIIME 3aBUCHUMOCTH MABJICHUS BO3JyXa OT €r0
00bEMa M HArpEeBaHUS WA OXJIKICHHUS.

6. IIpoBepka runoTe3bl TMHEHHON 3aBUCUMOCTH JIJIMHBI CTOJIOUKA KUJKOCTH B
TEPMOMETPUUYECKOUN TPyOKE OT TEeMIEPaTYPHI.

7. HaOmronenne wu3MeHEHUs BHYTPEHHEH OSHEPruM Tella B pe3ysibTare
Terionepeaayu U padboThl BHEIIHUX CHUJI.

8. HccrnenoBanue siBJCHUS TEIUIOOOMEHA MPHU CMENTMBAHUU XOJIOJHON U
ropsiyer BOJBL.

9. OmpeneneHne  KOJMYECTBA  TEIUIOTHI, IMOJYYEHHOTO  BOJAOW  MpH
TEIJI000MEHE C HArPEeThIM METAUIMUECKUM LIHJIUHIPOM.

10. OnpeneneHne yaeIbHOM TEINTIOEMKOCTH BEILIECTBA.

11. MccnenoBanue npouecca UCIIapeHus.

12. OnpenesieHre OTHOCUTEIBHOM BIaKHOCTH BO3AyXa.

13. OnpenenieHne yaAeIbHOM TEIUIOTHI IJIABJICHHUS JIb/IA.
Pa3znes 7. DilekTpryecKre 1 MArHUTHbIE SIBJICHUS.

OnekTpuzanus Teil. [[Ba poma 3neKTpUYecKHX 3apsAnoB. BiaummojelcTBue
3apspKEHHBIX Tel. 3akoH KynoHa (3aBUCMMOCTB CHJIBI B3aUMOJCHCTBUS 3apsKEHHBIX
TEJ OT BEJIMYUHBI 3aPSI0B U PACCTOSHUS MEXTY TEJIaMU).

Onektpuueckoe mone. Hanpspk€HHOCTh  anekTpuyeckoro mnoiid.  [Ipunnmn
CyNEpPHO3ULINH JIEKTPUUECKUX T0JIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu 53neKTpUYECKUX 3apsioB. DJIEMEHTApHBIM SJIEKTPUUECKUN 3apsl.
Crpoenue atoma. [IpoBOJHUKYA ¥ AUANEKTPUKH. 3aKOH COXPAHCHUS IJIEKTPUUECKOTO
3apsja.

DNEeKTpUYECKUd TOK. YCIOBUS CYIIECTBOBAaHUS  AJIEKTPUYECKOTO  TOKA.
NCcTOYHUKM TIOCTOSSHHOTO TOKa. JIEHCTBUS 3JIEKTPUUECKOTO TOKa (TEIUIOBOE,
XUMHUYECKOE, MArHUTHOE). DJIEKTPUUECKUN TOK B )KHJIKOCTSX U ra3ax.

Dnektpuueckas uenb. Cuia Toka. DeKkTpudeckoe HanpsbkeHue. COnpoTUBIICHUE
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MPOBOJHUKA. Y AECIbHOE CONPOTHUBJICHUE BellecTBA. 3aKoH Oma il yyacTKa IEIH.
[TocnenoBaTenbHOE U NapaUIEIbHOE COCTMHEHUE TPOBOIHUKOB.

Pabota w® MOIIHOCTH 3JEKTpUYECKOro TOKa. 3akoH Jxoyns—Jlenua.
DNEeKTPUYECKUE LENU W TOTPEOUTENH 3JIEKTpUUecko sHepruu B ObITy. KopoTkoe
3aMbIKaHUE.

[ToctostHHBIE MarHuTHL. B3anMopercTBHE MNOCTOSTHHBIX MAarHUTOB. MarHuTHOE
nosie. MarHutHoe nosie 3eMJId U €ro 3HaueHue ISl sku3HU Ha 3emuie. OnbIT Dpcrena.
MaruutHoe 1oje 3JIEKTPUUECKOro Toka. [IpuMeHeHue 3JIeKTPOMarHuToB B TEXHUKE.
JlelicTBME MAarHUTHOTO TOJISI HA TPOBOJAHUK C TOKOM. DJIEKTPOJIBUTATENb TOCTOSIHHOTO
ToKa. lcrnonp30BaHUE 3IIEKTPOJBUTATENIEN B TEXHUYECKUX YCTPOWCTBAX M Ha
TPAHCIIOPTE.

Oneitel Dapanes. fIBneHue snekTpoMarHuTHOM MHAYKUuMH. [IpaBwiio Jlenna.
Dnektporeneparop. CrocoObl MOMYYEHUS AIEKTPUUECKON IHEPTUH. DIEKTPOCTAHIIUU
Ha BO30OHOBIIIEMBIX HCTOYHUKAX YHEPTHUU.

Jlemoncmpauuu.

DIIEKTpU3aLUS TEL.
JIBa poJia AIEKTPUUYECKUX 3apsiI0B U B3aUMO/ICHCTBUE 3aPSKEHHBIX TEll.
Y CTpOUCTBO U AEHUCTBUE JIEKTPOCKOIIA.
DJIIeKTpOCTaTUYECKAsI UH Ty KIIHSL.
3aKOH COXPaHEHUS DIEKTPUUECKUX 3aPSAI0B.
[IpOBOHUKY U AUBTIEKTPUKH.
MoaennpoBaHue CUIIOBBIX JTUHUAN 3JIEKTPUYECKOTO TTOJIS.
M cTOYHMKHM IOCTOSTHHOTO TOKA.
JIeHCTBUSA DIIEKTPUUIECKOTO TOKA.
. DIEKTPUUYECKUHN TOK B )KUIKOCTH.
. I'a30BbIM pa3ps.
. I3MepeHune CHuiibl TOKa aMIePMETPOM.
. I3MmepeHue 3IeKTpuYeCcKOro HapsiKEHNS BOJIbTMETPOM.
. Peocrar u Marazu cOnpOTHUBIICHUH.
. B3aumoeiicTBre MOCTOSTHHBIX MAarHUTOB.

W P N R WN R
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. MOHGHHpOBaHI/Ie HCBO3MOXHOCTH Pa3ACIICHUA ITOJIIOCOB
MAarauTa.oaCcJIIMpOBaHNC MAarHUTHBIX MOJICH OCTOSIHHBIX MarHUTOB.

17. OnbIT Dpcrena.

18. MarHuTHOE MoJie TOKa. IJIEKTPOMArHHUT.

19. JleicTBUE MAarHUTHOTO TOJISI HA IIPOBOJAHUK C TOKOM.

20. DJIEKTPOABUTATEL MOCTOSIHHOTO TOKA.

21. HccnenoBanue ABIEHUS 3JEKTPOMArHUTHON HHIAYKIUU.

22. OnwiThl Dapagest.

23. 3aBUCUMOCTh HANpPABJICHUA HWHIYKIMOHHOTO TOKAa OT YCJIOBUUA €ro
BO3HMKHOBCHUS.

24. DJIEKTPOTE€HEPATOP MOCTOSIHHOTO TOKA.
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Jlabopamopnuie pabomost u onvimel.

1.

OnpiTel 1O HAOMIOACHUIO OJIEKTPU3AIMM TE€I WHAYKIMEH U TIpH

CONPUKOCHOBEHUH.

2. HccnenoBanue HAEUCTBUSL AJIEKTPUYECKOTO IOl HA MPOBOJAHUKU U
TUDJIEKTPUKHU.

3. COopka u mpoBepka pabOThI ITEKTPUIECCKOM 1T TOCTOSHHOTO TOKA.

4. VI3mepeHue u peryinupoBaHue CUIIbI TOKA.

5. M3mepeHue u perympoBaHUe HANPSKECHHUS.

6. HMccnegoBaHune 3aBUCMMOCTM CHJIBI TOKa, HMAYLIETO YEpe3 PE3UCTOP, OT
CONIPOTHUBJIEHUS PE3UCTOPA U HAMPSHKEHUSI HAa PE3UCTOPE.

7. ONbITBL, IEMOHCTPUPYIOUIUE 3aBUCUMOCTh 3JIEKTPUUYECKOTO COMPOTUBIICHUS
MPOBOJAHUKA OT €r0 JIJIMHBI, TUIOIIA/IX OMEPEYHOTO CEUEHUs U MaTepuaa.

8. IlpoBepka mpaBwia CIOXKEHHS HaNpsHKEHUM TpU  TOCJIEI0BATEIHHOM
COEJIMHEHUH JIBYX PE3UCTOPOB.

9. IIpoBepka mpaBwia Uil CWIbl TOKAa IMpPU NApaUIEIbHOM COEIMHEHUU
PE3UCTOPOB.

10. OnpeneneHre padoThl AIEKTPUUECKOTO TOKA, UIYIIETO YEPE3 PEIUCTOP.

11. OnpeneneHue MOIIHOCTH — 3JIEKTPUYECKOTO TOKA, BBIACISIEMOM Ha
pe3ucrope.

12. UccnenoBanue 3aBUCMMOCTH CUJIbI TOKA, UAYILIETO YEPE3 JaMIIOYKy, OT
HaIpsKEHUS Ha HEW.

13. Onpenenenne K111 nHarpeBarens.

14. UccnenoBanue MarHUTHOTO B3aMMO/ICHCTBUSI IOCTOSIHHBIX MarHUTOB.

15. I3ydeHne MarHuTHOTO MOJS  IOCTOSHHBIX ~ MarHUTOB MPU  UX
00BEIMHEHUY U Pa3/ICIICHUN.

16. UccmemoBanue  AEUCTBUSA ~ JJIEKTPUYECKOTO  TOKA  HAa  MAarHUTHYIO
CTpeiKy.OnbIThI, JAEMOHCTPUPYIONIME 3aBUCUMOCTh CHJIBI B3aUMOJIECUCTBUS
KaTYIIIKU C TOKOM U MarHuTa OT CHJIbI TOKAa U HAIlPaBJICHUS TOKA B KaTYIIIKE.

17. I3ydeHue 1eiicTBUS MAarHUTHOTO TOJIS HA TPOBOJAHUK C TOKOM.

18. KoHcTpyHnpoBaHue u u3yueHre paboThl AIEKTPOABUTATESL.

19. U3mepenne KII/] anmekTpoaBUrateibHOM yCTaHOBKH.

20. ONBITBI  TI0  UCCJEAOBAHUIO  SIBJICHUS  DJICKTPOMArHUTHOW — WHIYKIIMH:
HCCIIeIOBAHNE N3MEHEHU 3HAUCHUS U HAMPABJICHUS! MHIYKIIMOHHOTO TOKA.

9 KJIACC

Pa3zaen 8. Mexannyeckue siBJeHUSA.

Mexanndeckoe  aBrmkeHue. MarepuanpHas Touka. Cucrema  oTcuéra.
OTHOCHUTENIBHOCTh ~MEXAaHUYECKOTO JIBM)KEHHs. PaBHOMEpHOE NpPSIMOJMHENHOE
nBrkeHue. HepaBHOMepHOe mpsMoMHEHOe aBWKeHue. CpenaHsis MU MIHOBEHHas
CKOpOCTb TeJjla IIPU HEPAaBHOMEPHOM JIBUIKCHUHU.

12



VYckopenne. PaBHOyckopeHHOe mpsiMoiuHEiiHOe nBikeHue. CBoOonHOE
nageHue. OnwITel ['anunes.

PaBHOMepHOE ABMKEHHE IO OKpYXHOCTU. [lepuon u yactora oOpalieHwus.
JIuneHas u yrioBas CKOpPOCTH. LIeHTpocTpeMuTeNnbHOE YCKOPEHHE.

[Teproiit 3akoH Herorona. Bropon 3akon Hetotona. Tpetunit 3akoH HeroToHa.
[IpyHIMT CYTIEPITO3UIINU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: cujia TPEHHUS CKOJIbKEHHS, CUjia
TPEHUS TIOKOSI, IPYTUe BUJIbI TPEHUS.

Cunma TSOKECTM M 3aKOH BCEMHUPHOIO TATOTEHHS. Y CKOpPEHHE CBOOOIHOIO
nafgeHus. /[Ipmwxkenne ruraner BOkpyr CousHma. llepBas kocmuueckass CKOPOCTb.
HesecoMocTh 1 meperpysku.

PaBHOBecue MmarepuanbHOl TOYKU. AOCOMIOTHO TBEpHOEe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEITIEHHON OCBIO BpaleHus. MOMEHT cuiibl. LleHTp TsxecTu.

Nmnynec Tena. M3MeHeHne wumiysbca. VMITynbC CHIIBI. 3aKOH COXPaHEHHS
UMITyJibca. PEakTUBHOE JBUKEHUE.

Mexannyeckasi paboTa ¥ MOIIHOCTh. PaboTa cui TsKECTH, YNPYrocTd, TPEHHUS.
CBs3p 3Heprun W padotTel. [loTeHumanbHash JHEprusi Teja, MOJHATOTO HaJ
ITOBEPXHOCTBHIO 3eMiM. [loTeHnManbHas >HEpPrus CXaTou NpyKUHbL. KuHeTtmueckas
sHeprusi. Teopema O KHUHETUYECKON HHEpPruu. 3aKOH COXPAHEHUS MEXaHWYECKOU
DHEPIrUH.

Hemoncmpayuu.

1. HaGmroneHne MexaHHU4eCKOTO ABMKCHHS Tela OTHOCUTEIIBHO Pa3HBIX TEJl
OTCUETA.

2. CpaBHEHHME IyTE€d M TPACKTOPUM IBH)KEHHUS OJHOTO M TOTO XK€ Teja
OTHOCHUTENBHO Pa3HbIX TEJI OTCUETA.
N3MepeHne CKOpOCTH U YCKOPEHHUSI PSAMOJIMHEMHOTO IBUKEHUS.
Hccnenosanne Npru3HakoB PaBHOYCKOPEHHOT'O IBUYKEHHUS.
Habmoienue nBryKEHUS Tela 1Mo OKPYKHOCTH.
Habntonenne MmexaHu4eCcKuX SBJICHUHN, MPOUCXOASAIINX B CUCTEME OTCUETA
«Temexkka» mnpu €€ PpPaBHOMEPHOM M YCKOPEHHOM  JIBHKEHUU
OTHOCUTEJILHO KaOMHeTa (PU3UKHU.
7. 3aBUCHMOCTb YCKOPEHHUs Tejla OT MAacChl TeJla U JIEWCTBYIOIIEW HAa HETO
CHUJIBL.
8. HaOmronenue paBeHCcTBa CHII IPU B3aUMOICUCTBUM TEN.
N3MeHenue Beca Tena nNpu yCKOPEHHOM JBHKEHUU.
10. [Iepenaya uMIyapca mpu B3aMMOIEVICTBUAHN TEIL.
11. [IpeoOpa3zoBaHusI SHEPTUH IPU B3aUMOJACHCTBUY TEI.
12. CoxpaHeHME UMITYJIbCA IIPU HEYIIPYTOM B3aUMOJACHCTBHH.
13. CoxpaHeHMEe UMITyJIbCca IIPU a0COIIOTHO YIIPYTrOM B3aUMOACHCTBUU.
14. HaOmroieHre peakTUBHOTO ABMKEHUSL.

A S
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15. CoxpaHeHHE MEXaHUYECKON 3HEPIUH ITPU CBOOOAHOM NaACHUH.
16. CoxpaHeHHe MEXaHUYECKOW IHEPIUU NIPU JIBHKEHHUH T€Ja MO AEHCTBUEM

IIPY’KHHBI.

Jlabopamopnwie pabomovt u onvimol.

1.

KoncTpyupoBanue TpakTta Uisi pa3roHa W JalbHEUIIET0 pPaBHOMEPHOTO
JBIKCHUS IIAPUKA WA TEIICKKH.

Omnpenenenre cpeaHel CKOPOCTH CKOIbXKEHHS OpyCKa WU JIBMXKEHHUS IIapUKa
10 HAKJIOHHOM IUIOCKOCTH.

OnpeneneHue yCKOpEHHsSI Telda MPU PaBHOYCKOPEHHOM JIBMXKEHUU IO
HAaKJIOHHOM IIOCKOCTH.

Uccnenopanne 3aBUCUMOCTH TyTH OT BPEMEHH IPU PaBHOYCKOPEHHOM
JBUKCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka rumnoTe3sl: €civ Ipu PaBHOYCKOPEHHOM JBUKEHUH 0€3 HauallbHOU
CKOPOCTH NMYTH OTHOCATCSI KaK PsAJl HEYETHBIX YUCEI, TO COOTBETCTBYIOIIUE
IPOMEXKYTKH BPEMEHHU OJIMHAKOBBI.

UccnenoBanne 3aBUCHUMOCTH CUJIBI  TPEHUSI CKOJBXEHUS OT  CHJIbI
HOPMAaJILHOTO JIABJICHMUS.

Omnpenenenre K03hHUIIMEHTA TPEHUS CKOJBKCHHUSL.

Ornpenenenue )KECTKOCTH MTPYKUHBI.

Omnpenenenre pabOThl CUJIBI TPEHUS MPU PABHOMEPHOM JBIKEHUU Tejla TI0
TOPU30HTAIBLHOW ToBepXHOCTH.OmpenieieHue padoThl CUJIBI YIIPYTOCTH TIPH
noI-EME Ipy3a C UCIIOIH30BAHUEM HETIOABUKHOTO U TIOJIBUYKHOTO OJIOKOB.

10. I3y4eHne 3ak0Ha COXpaHEHMSI SHEPTHH.

Pa3zgen 9. Mexannyeckue KoJIe0aHUA U BOJTHBI.

KonebarensHoe aBuwkeHne. OCHOBHBIE XapaKTEPUCTUKU KoJIeOaHWM: TEpHO,
4acToTa, aMIUIMTyaa. MareMaTudecKud W IPYKUHHBIM MasTHUKU. [IpeBpaiieHue
DHEPTUU TIPHU KOJIeOATETHHOM JIBIXKCHHH.

3aryxaronue kosjaebanus. BoiHyx)eHHble kojebanus. Pezonanc. Mexannueckue
BOJIHBI. CBOMCTBAa MEXaHMYECKUX BOJIH. [IpogonbHbIe W monepeyHble BOJHBL. J[jiHa
BOJIHBI M CKOPOCTh €€ pacnpocTpaHeHus. MexaHWyecKue BOJHBI B TBEPIOM Tele,
CEHCMUYECKNE BOJIHBI.

3Byk. ['pomkocTh 3Byka W BbicoTa TOoHa. Otpaxkenue 3Byka. MHpasByk wu

yJIbTPa3BYK.
Jemoncmpauuu.

1.

vk W

HaGmronenne xonebanuii TeT moa AEHCTBUEM CHIIBI TSKECTU U CHIIBI
YIPYTOCTH.

Hab6nronenue koebanuii rpy3a Ha HUTH U Ha TIPY>KHUHE.

Habmoienue BoIHYKIEHHBIX KOJI€OaHUN U pe30HaHCA.
PacnipocTpanenue mpo10JIbHBIX U TIOTIEPEYHBIX BOJIH (HA MOJICIIN ).
HabGnronenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
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6. AKyCTHYECKHU PE30HAHC.

Jlabopamopnwie pabomovt u onvimol.

1. OmpeneneHue 4YacTOoThl M TepHoja KoyieOaHUM  MaTeMaTH4eCKOro
MasiTHUKA.

2. OmnpeneneHue 4acTOTHI U TIEpHO/Ia KOJICOAHHUH MPYKUHHOT'O MasiTHUKA.

3. HccaenoBanue 3aBUCMMOCTH TIEpUOAA KOJIeOaHUN TOIBEHICHHOTO K HUTH
rpy3a OT JAJIMHbI HUTH.

4. UccnenoBanue 3aBUCUMOCTH NIEpUOAA KOJIeOaHUN PYKHHHOTO MasiTHUKA OT
MAaccChl rpy3a.

5. IlpoBepka He3aBUCMMOCTU Mepuoja KojieOaHUH Ipy3a, MOJBEUIEHHOIO K
HUTH, OT MacCChl Ipy3a.

6. OmbIThl, JAEMOHCTPHUPYIOIIME  3aBUCHUMOCTh  NepHoAa  KojeOaHui
MPY>XKMHHOTO MasiTHUKA OT MAcCChl IPy3a U )KECTKOCTU MPYKUHBI.

7. W3MepeHnue yckopeHusi CBOOOAHOTO MaJCHHUS.
Pa3nen 10. DjiekTpoMarHuTHOE 1M0J1€ U 3J1€KTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMAarHuTHOE oJje. DJIEKTPOMarHuTHbIE BOJIHBL. CaoiicTBa
AIEKTPOMArHUTHbIX BOJIH. IlIkanma 5JI€KTpOMarHUTHBIX BOJH. Vcnosib3oBaHHe
JIEKTPOMArHUTHBIX BOJIH JUJISl COTOBOM CBS3U.

OneKTpoMarHuTHass npupoga cBeta. CkopocTh cBeTa. BoOJHOBBIE CBONCTBa
CBETa.

Jemoncmpayuu.

1. CBoliCTBa PJEKTPOMATHUTHBIX BOJIH.

2. BoOJHOBBIE CBOMCTBA CBETA.

Jlabopamopnwie padbomovt u onvimol.

1. M3yueHue CBOMCTB AJIEKTPOMATHUTHBIX BOJIH C MOMOILBIO MOOWIBHOIO

Tenedona.
Pa3pen 11. CBeroBbIe sIBJIEHUS.

JlyueBas mognenb cBera. Mctounuku ceera. [IpsMosmHENHOE pacnpoCTpaHEHue
ceera. 3atMenusa Connua u Jlynel. Otpaxkenue cpera. Ilnockoe 3epkanio. 3akoH
OTPAKEHUS CBETA.

[Ipenomnenue cBera. 3akoH mperaomiieHUs cBeTa. [lomHOe BHYTpeHHEe
OoTpakeHue cBeTa. Mcrosib30BaHUE MOJTHOTO BHYTPEHHETO OTPAaKEHUS B ONTUYECKUX
CBETOBOJIAX.

JInnza. Xop nyyeit B muH3e. OnTuyeckas cucreMa oroanmnapara, MUKpOCKONa 1
Teneckona. I’ a3 kak onruueckas cucremMa. bim3opyKocTs M JalTbHO30PKOCTb.

Paznoxxenne Oemoro cBera B cmektp. Omnbitel  Hbtotona. Croxkenue
CIIEKTpaJIbHBIX IBETOB. Jlucnepcus cBeTa.

Jlemoncmpayuu.

1. IIpAmosnHEMHOE pacCIPOCTPAHEHUE CBETA.

2. OtpaxeHue cBera.

15



L © N o U AW

[Tomrydenne n300paskeHUi B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
IIpenomiieHue cBera.

OnTHyeckuil CBETOBOI.

Xoa aydeil B coOuparolei JuH3e.

XO0[I Iy4der B pacCEenBarOLIEH JIMH3E.

[Tosrydyenne n300pakeHNi C TOMOUIBIO JINH3.

[Tpunuun peictBus ¢poToannapara, MUKpOCKOINA U TEJIECKOIIA.

10. Moienb riaza.

11. Pa3noxenue 6em0ro cBETa B CIIEKT.

12. [Tomy4yenue 6enoro cBeTa MPH CIIOKEHUHU CBETAa PAa3HBIX IIBETOB.
Jlabopamopnuie pabomot u onvimel.

1.

HccenenoBanue 3aBUCMMOCTH yIUIa OTPa)KEHUSI CBETOBOIO Jyda OT yIJa
[a/ICHU.
N3yueHune xapakTepuCTUK N300paKeHHsI MPEAMETA B INIOCKOM 3€pKaIe.

HccnenoBanue 3aBUCHMOCTH yIJIa MPEJIOMJICHUS CBETOBOTO JIyda OT yTJia
naJieHys Ha TPaHUIle «BO3AyX—CTeKyoy». [Tomyuenue n3o0pakeHuit ¢
TTOMOIIIBIO0 COOMPAFOIIEH JIMH3BI.
Onpenenenre GOKYCHOTO PAaCCTOSHUS U ONITUYECKOM CHIIBI COOMparoie
JIUH3BL.
OMBITHI IO Pa3JI0KEHUIO OEJIOTO CBETA B CIIEKTP.
OmBITHI 110 BOCHPHUSATHIO IIBETAa MPEAMETOB MPH HUX HAOIIOACHUU Yepe3
IIBETOBbIC (DUIIHTPHI.

Pa3nen 12. KBaHTOBbBIE sIBJIEHHS.

Omneitel Pesepdpopna u nnanerapHas mojens atoma. Mogenbs atoma bopa.
Hcnyckanue u noriomeHue ceera aroMmoM. KBanTel. JInHelyaTsie CieKTphI.

PannoaktuBHOCTH. Anb(ha, 6eTa- 1 raMMma-u3iaydenusi. CTpoeHrne aTOMHOTO sifpa.
Hyknonnasa wmopaens aromHoro sapa. HM3orombsl. PaanoakTuBHBIE NpeBpallCHUS.
Ilepron nosypacrana aTOMHBIX sIIEP.

SAnepHble peakuuu. 3aKOHBI COXPAHEHMS 3apsiIOBOTO M MAaCCOBOTO YHCEIL.
OHeprus cBsI3u aTOMHBIX siep. CBsI3b Macchl U 3HEpruu. Peakiuu cuHTE3a U JeIeHUs
anep. Ucrounuku suepruu CoJiHIa U 3BE3].

SnepHas oHepreruka. JleWcTBUA paaUMOAKTUBHBIX M3JIyYCHUH Ha JKUBBIC
OpPraHU3MBI.

Jemoncmpauuu.

ISR

CrexTpbl U3Ty4Y€HUs U TOTJIOLICHHS.

CrHeKxTpsl pa3IMYHbIX I'a30B.

CnekTp Bomopoaa.

Habmonenue TpekoB B kamepe Buibcona.

Pabota cuéTurika HOHU3UPYIOIINX U3ITYyYEHHI.

Peructparus u3nyyeHus: IpUpOIHBIX MUHEPAJIOB U IPOAYKTOB.
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Jlabopamopnuie pabomost u onvimel.
1. HaGmroneHue CIUIONIHBIX U IMHEHYATHIX CIIEKTPOB U3ITy4EHUSI.
2. UccnenoBanue TPEKOB: U3MEPEHUE DHEPTUU YACTHUIIBI 110 TOPMO3ZHOMY MYTHU
(o gotorpadusim).
3. U3mepenue pagnoaktuBHOTO (HOHA.
IHoBTOPUTEIBLHO-0000 AN MOYJIb.

[ToBTOpUTENHEHO-0000IIAIOMINI MOTIYJIb MPEAHA3HAYEH JUISI CUCTEMATU3AlNKU U
000011IeHHS TPEIMETHOTO COJEPKAHMSI U OTIBbITA JIEATEIHOCTH, PUOOPETEHHOTO MpU
W3YYCHUU BCEro Kypca (U3NKH, a TakkKe Ui TOATOTOBKH K OCHOBHOMY
roCyJIapCTBEHHOMY 53K3aMeHy 10 (u3uKe isi OOydYarolluxcs, BBIOPABIIUX JSTOT
y4eOHBIH TpeIMeT.

[Ipy m3yyeHHH HDAHHOTO MOAYJIA PEATU3YIOTCS U CHUCTEMATU3UPYIOTCS BHJIBI
JEATEIbHOCTH, Ha OCHOBE KOTOPBIX OOECIEUMBACTCA JOCTHKEHUE MPEIMETHBIX M
METaNpeIMETHBIX  IUJIAHUPYEMBIX  PE3YyJbTaTOB  OOyYEeHUS, dbopmupyertcs
€CTECTBEHHOHAy4YHasi TPAaMOTHOCTh: OCBOCHHME HAy4YHBIX METOJOB HCCIICIOBAHUS
SBJICHUM TPUPOJBI U TEXHUKH, OBJAJCHUE YMEHUSIMH OOBSCHATH (PU3NUYECKUe
ABJICHUSI, TPUMEHSAS [OJYyYCHHbIE 3HAHUS, pEIIATh 3aJaud, B TOM 4YHUCJE
KAue€CTBEHHBIC U AKCIIEPUMEHTAJIbHBIC.

[IpuHUIMNIMATBEHO NESITEILHOCTHBIN XapakTep AAHHOTO paslesia peaau3yeTcs 3a
CYET TOTO, YTO 00YUAIOIINECS BBIMOIHSIOT 3a/1aHKs, B KOTOPBIX UM MpeJjIaraeTcs:

Ha OCHOBE TIOJIYYCHHBIX 3HAHHM PACIIO3HABATh U HAYYHO OOBSICHATH (hU3UUECKUE
SBJICHHS B OKPY’KAIOLIEN IPUPOJE U ITOBCEIHEBHOM KU3HU,

UCIIOJIb30BaTh HAYYHBIE METOJIbI HCCIENOBAaHUS (PU3NYECKUX SIBICHUH, B TOM
Yyucie AJ1sl IPOBEPKU TUIOTE3 U MOTYUYCHHS TEOPETUUECKUX BBIBOJIOB;

OOBSICHSITH Hay4yHbIE OCHOBBI HaubOoOJiee BaXHBIX JOCTIKEHUN COBPEMEHHBIX
TEXHOJIOTUW, HalpuMep, MPaKTUYECKOTO HCIOIb30BaHUSI PA3JIUYHBIX HMCTOYHUKOB
SHEPrUM Ha OCHOBE 3aKOHA NPEBPAIICHUS U COXPAHEHUSI BCEX H3BECTHBIX BUJIOB
SHEPTUH.
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3. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

N3ydyenne Qu3uku Ha ypoBHE OCHOBHOTO OOIIEr0 0Opa3oBaHMs HAMPABICHO Ha

JTOCTIDKCHUE JIMYHOCTHBIX, METANpeIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTaTOB.

B pesynprare nzydeHus GU3MKU Ha YpOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUS y

oOyuyarormierocs 0y1yT choOpMHUpPOBAHBI CIIETYIOLIUE JMYHOCTHBIE PE3YJIbTaThl B YACTH:

] 1) MATPHOTHYECCKOI'0 BOCIIUTAHUIA:

- IPOSIBIICHUE WHTEPECA K ICTOPUU U COBPEMEHHOMY COCTOSTHHIO POCCHICKON
bu3nUecKol HayKu;
- IICHHOCTHOE OTHOIIIEHHUE K IOCTIKEHUSAM POCCUUCKHUX YUEHBIX-(PU3UKOB,

e 2) rpaKIaHCKOT0 ¥ JyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

- TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXIEHUU OOIIECTBEHHO 3HAYMMBIX U
ATHUYECKHX MPOOJIEM, CBA3aHHBIX C IMPAKTHYCCKUM IMPUMCHCHHEM JIOCTHXKCHHI
(du3uKwy;
- OCO3HAaHHWE BAXHOCTH MOPATBHO-3TUYCCKUX MPHHIUIIOB B JEATEIHHOCTH
YYEHOI0;

e 3)3CTEeTHYECKOro BOCIIUTAHMS:

- BOCIIPHUSITUE DCTETUYECKHX KauyecTB (DM3MYECKOW Hayku: €€ TapMOHUYHOTO
MOCTPOEHHUSI, CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH;
e 4) IEHHOCTH HAYYHOI'0 TO3HAHMS:

- OCO3HAHUE LEHHOCTH (PU3NYECKON HAYKH KaK MOILIHOTO MHCTPYMEHTA MO3HAHUS
MHpA, OCHOBBI PA3BUTHS TEXHOJIOTUM, BAKHEUILIEW COCTABISAIOIEN KyIbTYpHI;
- pa3BUTHE HAy4YHOM JHO0O3HATENBHOCTH, HWHTEpPEca K HCCIEA0BATEIbCKOM
NEATENBHOCTH;

e 5) popMupOBaAHUSA KYJbTYPbI 310POBbSI 1 SMOIUOHAJILHOTO 0JIArONOJIyYHS:

- OCO3HaHME IEHHOCTH Oe30macHoro obOpa3a JKU3HHU B  COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXXHOCTH TIpaBUJ OE€30MaCHOTO TOBEICHUS Ha
TpaHCTIOPTE, Ha JOporax, C DJICKTPUYECKUM K TEIUJIOBBIM OOOpYyIOBaHHUEM B
JOMAIITHAX yCIIOBUSX;
- c(hopMHUPOBAHHOCTHL HaBbIKA pedIeKCUU, MPU3HAHUE CBOETO MpaBa Ha ONIMOKY U
TAKOT0 YK€ TIpaBa y JPYroro 4ejJoBeKa;

e 6) TPYA0OBOro BOCIIUTAHMA:

- AKTUBHOE YYacTHE€ B PEIICHUU MPAKTHYECKUX 3adady (B paMKax CEMbH,
00pa3oBaTENbHOM OpraHu3alud, TropojJa, Kpass) TEXHOJOTHYECKOU U

COILIMAJIbHOM HAMPaBJICHHOCTH, TPEOYIOIIMX B TOM YUCIE U PU3NYECKUX 3HAHMIA;
- UHTEPEC K MPAKTUUYECKOMY M3YUYEHUIO Tpodeccuil, CBI3aHHbBIX C (PU3UKOM;
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e 7)3IKOJOrMYeCKOT0 BOCIIMTAHUS:

e - OpPHUEHTAIIMS HA MPUMEHEHUE PU3NYECKUX 3HAHUH ISl pelieHus 3a71a4 B 00J1acTu
OKpY’Kalolllel Cpenapl, IUIAHUPOBAHUS TMOCTYIIKOB M OLEHKH HX BO3MOYKHBIX
ITOCJIEACTBUN JIJIS1 OKPYKAIOIIEH CPEIbl;

e - OCO3HaHHWE TIJ00ATBHOTO XapakTepa SKOJOTMYECKHX MpoOJeM M IMyTed uX
peleHus;

e 8) azanTanum K M3MEHAIOLIUMCH YCJIOBUAM COLUAIBHOM M IPUPOIHON Cpeabl:

e - IOTPEOHOCTH BO B3aUMOJICHCTBUU IPU BHIIOJHEHUHM HCCIEAOBAHUN U IPOEKTOB
(¢u3nYecKoil HalIPaBICHHOCTH, OTKPBITOCTD OTBITY U 3HAHUSIM JPYTHUX;

e - IIOBBILICHHUE YPOBHS CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUECKYIO NEATEIBHOCTD;

e - MOTPeOHOCTh B (POPMUPOBAHUMU HOBBIX 3HAHUH, B TOM 4YHCIIe (POPMYIHPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SABIICHUSX;

e - OCO3HaHHWE AEPUIUTOB COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEH B 00JIacTH
(duzuKwy;

e - IUIAHUPOBAHHE CBOETO PA3BUTHUS B MPUOOPETEHUU HOBBIX (PM3UUECKUX 3HAHUIA;

e - CTpPEMJICHHE aHAJIM3UPOBATh U BBIABJIATH B3aWMOCBS3M MPUPOJBI, OOLIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BaHUEM (PU3NYECKUX 3HAHUM;

e - OLEHKAa CBOMX JCHCTBUH C YYETOM BIMSHUS HAa OKDPYXAIOIIyI Cpendy,
BO3MOXHBIX TJI00QJIBHBIX TOCIEACTBUM.

METANPEIMETHBIE PE3YJIbTATbBI
B pesynbrare ocBoeHUs MporpaMMbl 1o (U3MKE Ha YPOBHE OCHOBHOT'O OOLIETO

oOpazoBanusi 'y oOyuawmierocs OyayT cpopMHUpOBaHbI MeTanpeAMeTHbIe
pe3yJbTaThl, BKIIOYAIOIINE MO3HABATEIbHBIE YHHBEPCAJIbHbIE Y4YEOHbIEC NEHUCTBUS,
KOMMYHHUKAaTHBHbIE  YHUBEpPCAJbHbIE  yueOHbIE  JIEHCTBUS,  PEryJISITUBHbIE
yHHUBEpCaJbHbIEC yUeOHbIE TIEHCTBUS.
Ilo3HaBaTeabHBIC YHUBEpPCAJbHbIE YueOHbIe 1eiicTBust ba3oBble Jlornueckue
HefCTBUS:

e BBUIBIATh W XapaKTEPHU30BaTh CYIICCTBEHHBIE MPHU3HAKH OOBEKTOB
(s1BIICHUIA);

e YCTaHaBIMBATh CYIIECTBEHHBIH MpPHU3HAK KIACCU(PUKALMU, OCHOBAHUS IS
000011IeHNS U CPAaBHEHUSI,

e BBIABJIATH 3aKOHOMEPHOCTH M TNPOTHUBOPEUHS B PAcCMAaTPUBAEMbIX (paKTax,
JAHHBIX U HAOJIOJICHUSX, OTHOCAIINXCS K (PU3UUECKUM SIBJICHUSIM;

e BBIABJIATh MPUYMHHO-CICJCTBEHHBIC CBS3M TMPH M3YYEHUH (PUINUECKUX
SBJICHUN U TPOIIECCOB, J€JaTh BBHIBOJABI C MCIOJIb30BAaHUEM JEAYKTUBHBIX H
MHIYKTUBHBIX YMO3aKJIIOUYEHUH, BBIIBUTATh THUIOTE3bl O B3aMMOCBS3AX
(U3NUECKUX BETUYNH;

e CaMOCTOSITENIBHO BBIOMpaTh CHOCOO pelieHus yueOHOW (u3uueckod 3amayuu
(cpaBHEHHE HECKOJBKHUX BapUAHTOB PEILIECHUS, BBIOOp HaubOsIee MOAXOAAIIEr0
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C YUETOM CAMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPHUEB).
Ba3oBnle ucciaenoBarejabcKue 1elCTBUA.

MCTIOJIb30BaTh BOMTPOCKHI KaK UCCIIEIOBATEILCKHI MHCTPYMEHT TIO3HAHUS;
MPOBOJUTH TI0 CAMOCTOSITEIbHO COCTABJICHHOMY IIJIaHY OIIBIT, HECIOMXHBIHA
(bU3UYECKUil IKCIIEPUMEHT, HEOOIIBIIIOE NCCIICA0BaHNE (PU3NUECKOTO SBIICHUS;
OILICHWBATh Ha MPUMEHUMOCTh U JOCTOBEPHOCTh MH(POPMAIUIO, TTOTYyUECHHYIO
B XOJI€ MCCIICIOBAHMS WIIH SKCIIEPUMCHTA;
CaMOCTOSITENTLHO (OPMYJIUPOBATh OOOOIICHHSI W BBIBOJABI IO pe3yJbTaTam
IPOBEIEHHOTO HAOIIOICHUS, OIBITA, UCCIICIOBAHMS,
MIPOTHO3WPOBATh BO3MOXKHOE JajbHEHIIIee pa3BUTHE (U3UUECCKUX MPOIIECCOB,
a TaKKe BBIIBUTAThH MPEIIOJIOKEHUS 00 WX Pa3BUTUH B HOBBIX YCIOBHUSAX U
KOHTEKCTaXx.

Pabora ¢ ungopmaumei:

IPUMEHATh Pa3IMYHbIE METOJbl, MHCTPYMEHTBI M 3aIlPOCHl IIPU IIOUCKE U
orbope HH(OpPMALMKM WIM [aHHBIX C Y4YETOM NPEJIOKEHHONW Yy4yeOHOM
dbuznyeckoil 3a1a4u;
aHAIM3UPOBaTh, CHCTEMAaTHU3UPOBaTh W HWHTEPHPETUPOBATH HH(MOPMAIUIO
Pa3IMYHBIX BUJOB U (GOPM MpEACTaBICHHUS;
CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMalbHYIO  (OpMYy  TpEACTaBICHUS
uHbOpMaIlMU U WLIIOCTPUPOBATh peIIaeMble 3a7aul HECIOXKHBIMU CXEMaMH,
JyarpaMMamu, MHOM Tpadukoil 1 UX KOMOMHAIUSIMU.

KoMMyHHKaTHBHBIE YHUBEPCAJIbHbBIC y4eOHbIE AeHCTBUS:

B X0JIe 00CYX/ICHUSI YUeOHOTO MaTepuasa, pe3yJbTaToB JJabOpaTOPHBIX pabOT
W TIPOCKTOB 3a/1aBaTh BOMPOCHI IO CYIIECTBY OOCYXKIAEMOW TEMBI H
BBICKA3bIBaTh WJIEW, HAIICJICHHbIE HA pelICHUE 3aJadyd W TOoJAJep KaHHe
OJ1aroKesIaTeIbHOCTH OOIIEHNS;

COTIOCTAaBIISATh CBOM CYXJCHHS C CYXKIEHUSMU APYTHX YYACTHUKOB JHAJIOTa,
OoOHapy>KUBaTh PA3IMINE U CXOJCTBO MO3UITHIA;

BBIPA)KATh CBOIO TOUKY 3PEHHUS B YCTHBIX M MMUCbMEHHBIX TEKCTAX;
nyOJMYHO TMPEACTABISTh PE3YJIbTAaThl BBIIOJIHEHHOTO (DU3UYECKOTO OIbITa
(3KCHIeprMEHTa, UCCIIEOBAHUS, IPOEKTA);

NOHUMAaTh W HKCIOJb30BaTh MPEUMYIIECTBA KOMAaHIHON W WHAWUBUIYAJIbHON
paboThI U PEIICHUH KOHKPETHOU (PU3NYECKOMN MTPOOIEMBI;

IPUHUMATh LEJId COBMECTHOM JEATEIbHOCTH, OPraHU30BbIBATH JEHCTBHS 110
e€ JOCTHXKEHHUIO: pachpelessiTh poJid, 00CYX AaTh MPOLECChl U Pe3yIbTaThl
COBMECTHOM paboThI, 000011aTh MHEHUS HECKOJIBKUX JIIOJICH;

BBIINOJIHATh CBOKO 4YacTh PaOOThI, AOCTUIas KaueCTBEHHOIO pe3yJjbTaTa I10
CBOEMY HAIIPABJICHUIO U KOOPAUHUPYS CBOM ACUCTBUS C JPYTMMH WICHAMHU
KOMaH/Ibl;
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OLICHMBAaTh KAadyeCTBO CBOEro BKJaaa B OOLIMI MPOAYKT MO KPHUTEPHUSM,
CaMOCTOSITENTFHO C(HOPMYITHPOBAHHBIM YUACTHUKAMHU B3aUMOJACUCTBHUSL.

PerynsiTuBHbIE YHUBePcabHbIe yueOHble AeiicTBUsi CaMoopraHu3amusi:

BBISIBJISITH Hp06JIeMLI B JKU3BHCHHbBIX N ylle6HI>IX CUTyanu:iax, Tpe6yIOH1HX
JUISL pelieHus (PU3NYECKUX 3HAHMM;

OPHUCHTUPOBATHCA B Ppa3INYHbIX moaxoagax IIPHUHATHA pemeHHﬁ
(MHAUMBUya bHOE, TPUHATHE pELIeHUs B TPYIIe, NPUHATHE pPEIICHUN
TpYIIIOit);

CaMOCTOATCIBbHO COCTABJIATH AJITOPUTM PCUHICHUSA (1)I/IBI/II{CCKOI\/1 3a1a4u WJIN
IIJIaHa MHMCCIICOOBAHUA C yqéTOM HMCIOIIUXCA PECYpCOB H CO6CTB6HHI>IX
BO3MO>KHOCTEM, ApTyMEHTUPOBATH MPEJIaracMbI€ BApUAHTHI PELICHUM;

ACJIaTb BBI60p )51 6paTI> OTBCTCTBCHHOCTD 3a PCHICHUC.
CaMOKOHTPOJH), AMOIMOHAJIbHbINA HHTEJLJIEKT:

JaBaTh aJICKBATHYIO OLICHKY CUTYyalluu U MpeajiaraTh IiaH e€ N3MEHEHUS,
OOBSCHATH  NPUYMHBI  JOCTHDKCHHUS  (HEJOCTHIXKEHHUs)  Pe3yJbTaToB
NEATEIIbHOCTH, J1aBaTh OLICHKY MIPUOOPETEHHOMY OIBITY;

BHOCUTh KOPPEKTHUBBI B JI€SITEIBHOCTh (B TOM YHCJIE B XOJ BBIINOJHEHUS
(bU3UYECKOro MCCIE0BaHUs UM TIPOEKTA) HA OCHOBE HOBBIX OOCTOSITEILCTB,
W3MEHUBIIMXCS ~ CUTyalldd,  YCTAaHOBJICHHBIX  OIIMOOK,  BO3HHMKIIUX
TPYJIHOCTEW;

OIICHUBATh COOTBETCTBUE PE3YJIbTaTa LEIU U YCIOBUSIM;

CTaBHUTh ce0s Ha MECTO JPYroro 4ejioBeKa B XOJIe CIopa WM JUCKYCCHU Ha
Hay4YHYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHHUS U JIOTHUKY JIPyTOro;
MpU3HABaTh CBOE IMPaBO HA OMIMOKY MPH PEIICHUU (PU3NUECKUX 3a/1ad WA B
YTBEPKJEHUSIX Ha HAYYHbIE TEMBI U TaKOE e MPaBo JPYroro.

HPEAMETHBIE PE3YJIbTATBI

K konmy oOydeHuss B 7 KJjacce MpeaMETHBIC pe3yJbTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

WCITIOJIB30BATh TOHSTHS: (U3HUYECKUE M XUMUYECKHUE SBJICHUSI, HAOIIOJCHUE,
AKCIEPUMEHT, MOJIeNIb, TUIMOTE3a, CIUHMILI (U3NYECKUX BEIWYUH, aToM,
MOJIEKYyJla,  arperaTHble  COCTOSIHUS  BemlecTBa  (TBEPAOE,  KHUIKOE,
razoo0paszHoe), MEXaHWUYEeCKOoe ABMKEHHE (paBHOMEpPHOE, HEPaBHOMEPHOE,
NPSMOJIMHEMHOE), TPAeKTOpHs, paBHOJEHCTBYIOMAs Ccuja, aedopmarus
(ympyras, miacTudeckas ), HeBECOMOCTb, COOOIIAIONTUECS COCY/IBI;

paznuyath siBiaeHUs (auddys3usa, TEIIOBOE ABMKEHUE YACTUIl BEIlECTBa,
PaBHOMEPHOE  JBUKEHHWE,  HEPAaBHOMEPHOE  JIBUKEHHUE, WHEpLHs,
B3aHUMOJECUCTBUE TEJI, PABHOBECHE TBEPABIX TEI C 3aKPEIUIEHHOM OCBIO
BpallleHUsI, TIepeada JIaBieHUs] TBEPJBIMU TEJIaMH, KUJIKOCTSIMU U Ta3aMmu,
aTMoc(pepHOE JaBJeHHE, I[IJJaBaHUE TeJ, IMPEBpaAlICHUS MEXaHUYEeCKOU

21



DHEPrUr) IO ONUCAHUIO MX XapPaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE,

pacro3HaBaTh NPOSIBICHUE U3yUECHHBIX (DU3MUECKHX SBJIIEHUH B OKpYKAIOIIEM
MUpE, B TOM 4HuCle (GU3HUECKHUE SIBICHUS B NMPUPOJIE: IPUMEPHI JBUKEHUS C
pPa3IMYHBIMA CKOPOCTSIMA B KMUBOW W HEXUBOM MPUPOJE, NEUCTBUE CHIIbI
TpPEeHUs B MPHUPOJC M TEXHUKE, BIUSAHUE aTMOCHEPHOTO TABJICHHS Ha YKUBOM
OpraHu3M, IUIaBaHUE PbIO, phIYard B TEJIE YEJIOBEKA, MPU 3TOM NEPEBOJUTH
MPaKTUYECKYI0 3ajayy B Y4YeOHYIO0, BBIICIATH CYIIECTBEHHbIE CBOWMCTBA
(mpu3HaKky) GU3NYECKUX SBICHUM;

OINKCHIBaTh M3YyYEHHBbIE CBOMCTBA TeN U (PUIUUECKHE SIBJICHUS, HCIOIb3Ys
¢usnveckre BeNMWYMHBI (Macca, 00bEM, TUNIOTHOCTH BEIIECTBA, BPEMs, MYTh,
CKOPOCTB, CPEIHsASI CKOPOCTh, CUJIa YIIPYTOCTH, CHJIA TSKECTH, BEC TENa, CHIIA
TpeHHUsl, aBlieHUe (TBEPJOro Tela, KHUAKOCTH, ra3a), BhITAJIKUBAIOLIAs CUJia,
MeXxaHu4yecKkas paboTa, MOUTHOCTb, IJIEYO CHUJIbI, MOMEHT CHJIbI, KO3 PUIIMEHT
MOJIE3HOTO IEUCTBUS MEXaHU3MOB, KHHETHYECKAs! U MOTEHIMAIbHAS YJHEPTHUs),
IpU ONUCAHWU TPABUIBHO TPAKTOBAaTh (PU3MUECKUN CMBICI HCIOJb3YEMBbIX
BEJIMYMH, MX OOO3HAYEHUs W EAUHULBl (PU3NYECKHX BEJIWYUH, HAXOAUTh
(GopMyJibl, CBSI3BIBAIOLIME JAHHYIO (U3MYECKYI0 BEIMYMHY C JAPYyTUMU
BEJIMYMHAMH, CTPOUTh TpaduKU H3YYEHHBIX 3aBHCHUMOCTEH (PU3NUECKHX
BEJIMYMH;

XapaKTepu30BaTh CBOICTBa TeJs, (PU3UYECKHUE SBJIEHUS U  IPOLIECCHI,
UCIIOJIb3Yys TIpaBUJIa CIOXKEHMsI CWi (BIOJIb OJIHOM mpsiMoi), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, MpaBUiIO paBHOBecHs pbiuara (0J0Ka),

«30JI0TOE IPABUJIO» MEXAHUKH, 3aKOH COXPAHEHHsSI MEXAaHWYECKOW DHEPTUH,
Opyu 3TOM JaBaTh CJIOBECHYIO (OPMYJIUPOBKY 3aKOHA M 3alKCHIBATh €ro
MaTE€MaTU4YECKOE BBIPAKEHHUE;

OOBACHATH (PU3HUYECKUE SIBICHUS, TPOLIECCHl M CBOMCTBA TeJl, B TOM YHUCIIE U B
KOHTEKCTE CHUTyaluil IPAKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BbIABILITH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHHE M3 1—2 JIOTHYECKUX
miaroB ¢ omnopoil Ha 1-—2 uU3y4eHHBIX CBOWCTBA (DU3UUYECKUX SIBJIICHU,
(bu3MYEeCcKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemiath pacuéTHbIC 3aJauu B 1—2 NeiCTBUS, UCTIONB3Ys 3aKOHBI U (HOPMYIIBI,
CBSI3bIBAIOIIME (PU3UUECKHE BEITUUYMHBI: HA OCHOBE aHalM3a YCIOBHUS 33Ja4u
3aMKMChIBATh KPATKOE YCJIOBHUE, IMOACTABIATh (PU3NYECKHUE BEIMYMUHBI B
dbopMynbl W TMPOBOAUTH PAcU€Thl, HAXOAUTh CIPABOYHbBIE JIAHHBIE,
HEOOXOUMBbIE JIsl pELICHUs 3a/1a4, OLEHUBATh PEATMCTUYHOCTh MOJIYyYEHHON
(U3UYECKON BEIMYNHBI;

pacmo3HaBaTh MPoOJIEMbl, KOTOPbIE MOKHO PELIUTh MPU MOMOIIN (PU3UIECKUX
METO/0B, B OIIMCAHUH UCCIIEOBAHUSA BBIIEIATD IIPOBEPAEMOE NIPEAIIOIOKEHHUE
(runortesy), paszauMyaTh W HMHTEPIPETUPOBATh IOJIYYEHHBI pe3ynbTar,
HAXOAWUTh OIIMOKU B XOJI€ OIBITA, AENATh BBHIBOJBI 110 €r0 pe3ybTaTaM;
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MPOBOAUTD OIBITHI MO HAOIIOJEHUIO (PU3UUECKUX SIBICHUN MU (DU3HMUECKUX
CBOMCTB Tel: (OpMyIHpOBaTH MPOBEPSEMBIC TMPEAMNOIOKEHHUS, COOUpPATH
YCTaHOBKY M3 MpPEAJOKEHHOTro O0OpyJOBaHWs, 3aNMUCHIBATH XOJ OINbITA U
(GbopMyIHpOBaTh BHIBOIKI;

BBITOJIHATE TPSIMbIE U3MEPEHUSI PACCTOSHUS, BpEMEHH, Macchl Tena, 00béMa,
CHJIBI ¥ TEMIepaTypbl C UCIOIb30BAHUEM aHAJIOTOBBIX U  HHU(POBBIX
npuOOpoOB, 3aluChIBaTh IOKa3aHUS MOPUOOPOB C  Y4YETOM  3aJaHHOM
aOCOJIIOTHOM MOTPEIIHOCTH U3MEPEHU;

e  IPOBOJHUTH HUCCJIEIOBAHHE 3aBHCHUMOCTH OJHOM (PU3NYECKON BEIMYUHBI
OT JAPYrol C HCIONb30BAHUEM MPSIMBIX H3MEpPEHUH (3aBUCHUMOCTH IIyTH
PaBHOMEPHO JABHXKYIIETOCS TeJla OT BPEMEHHU JIBUKEHUS Teja, CHJIbI TPEHUS
CKOJIbKEHUSI OT Beca Tejla, KayecTBa OOpabOTKM TOBEPXHOCTEW Ten U
HE3aBUCUMOCTH CHUJIbl TPEHHUS OT IUIOLIAAM CONPUKOCHOBEHHS TEJ, CUJIbI
YOPYTOCTH OT YAJWUHEHHs TPY>KUHBI, BBITAJIKUBAIONIEH CHIIBI OT 00BEMa
NOTPYXEHHON YacTH Tejla M OT MJIOTHOCTU KUAKOCTH, €€ HE3aBUCUMOCTH OT
IUIOTHOCTU Te€Ja, OT TJyOWHBI, HAa KOTOPYIO MOTPY>KEHO TEJO, YCIOBUHN
IUTAaBaHMs TeJl, YCIOBHM paBHOBeCHs phlyara M OJIOKOB), y4acTBOBaTb B
TUTAHUPOBAHUM Y4EOHOTO HCCIIeNOBaHUs, COOMPAaTh YCTAaHOBKY M BBITIOJIHATH
U3MEpEHHs], CIEays TNpPeUIOKEHHOMY IUIaHy, (UKCUPOBATh pPE3yJIbTaThl
MOJyY€HHOW 3aBHUCHUMOCTH (PH3MYECKMX BEIMYMH B BHJIE MPEAJIOKEHHBIX
TabJIUI ¥ rpauKOB, 1eJaTh BHIBOBI M0 Pe3yJbTaTaM MCCIIEIOBAHNUS;
IPOBOAUTH KOCBEHHbIE M3MEPEHUsS (PU3MUECKHX BEIUMYMUH (IUIOTHOCTH
BELIECTBA KHUJAKOCTU U TBEPJAOrO Teja, CUla TPEHUsS CKOJIbKEHUS, JaBJICHUE
BO3/lyXa, BBITAJIKUBAIOIIAs CHJIA, IEHCTBYIOIIAsl HA MOTPYKEHHOE B KUAKOCTD
Ten0, KO3 UIMEHT TOJIE3HOTr0 NEWCTBHS MPOCTBIX MEXAHU3MOB), CIEAys
NPEIJIOKEHHOW WHCTPYKIIMU: TIPU BBHIMOJHEHWH HW3MEpPEHUN coOupaTh
HKCIEPUMEHTAIbHYIO YCTAHOBKY U BBIUMCIIATH 3HAUEHUE NCKOMOMN BEJIMYUHBI
COOJI0/IaTh TPaBHWJIa TEXHUKW O€30MacHOCTH Tpu paboTe ¢ 1abopaTOpHBIM
000pyI0BaHUEM;

yKa3bIBaTh MPUHITUIIBI ACHCTBHS MPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETpP, TUHAMOMETpP, COOOMIAIONIMECsS COCYyIbl, OapoMeTp, phIyar,
MOJIBUYKHBIA U HEMOJBUKHBIN OJIOK, HAKJIIOHHAS TJTIOCKOCTb;

XapaKTepU30BaTh MPUHILIMIIBI JEHCTBUS N3YUYCHHBIX TPUOOPOB U TEXHUYECKHUX
YCTPOMCTB C OMOpON Ha UX OmnHcaHus (B TOM YHCIE: TOIIIUITHUKH,
YCTPOMCTBO BOJOMPOBOJIA, THAPABIMUECKUNA TPECC, MaHOMETP, BBICOTOMED,
MOPIITHEBOM HACOC, apEOMETP), UCIIONb3Ysl 3HAHUSL O CBOMCTBaX (hM3HUYECKUX
SIBIICHUI 1 HE0OX0IMMbIe (PU3UUECKHE 3aKOHBI U 3aKOHOMEPHOCTH;
IPUBOJUTH MPUMEPHI (HaXOIUTh MH(GOPMALIMIO O MPUMEpax) MPaKTHIECKOTO
UCIIOJIb30BaHUsl  (PU3MYECKUX 3HAHUH B TMOBCEAHEBHOM KU3HM  JUIS
obecrieueHus: 0€30MacHOCTH MPU OOpAIlEHUH C TPUOOpAMHU M TEXHUYECKUMHU
yCTPOMCTBAMH, COXPAHEHHsI 3J0POBbsI U COOIIOJIEHUS HOPM 3KOJIOTUYECKOTO
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MIOBEACHUS B OKPYKAIOLIEH Cpeae;

OCYIIECTBIISATH OTOOP HCTOYHUKOB HH(opMaru B IHTEpHETE B COOTBETCTBUH
C 3aJIaHHBIM ITOMCKOBBIM 3aIPOCOM, HA OCHOBE UMEIOIINXCS 3HAHUHN U MyTEM
CpaBHEHHsI PA3JMYHBIX WCTOYHUKOB BBIACISATE HWHPOPMAINIO, KOTOpas
SBIISICTCS IPOTHUBOPEUYUBON MIIM MOXKET OBITH HEJOCTOBEPHOIA;

UCTOJIb30BaTh TPH BBHIMOJIHEHUH YUYEOHBIX 3aJaHUN HAyYHO-TIOMYJISPHYIO
auTeparypy (PU3MYECKOro COJepKaHWsA, CIIPAaBOYHBIE MAaTEpUalbl, PECYpPCHI
cetu  MHTepHer, Biaaerh NpuéMaMH  KOHCIIGKTHPOBAaHUS  TEKCTa,
npeobpazoBanus HHGOPMAIIUU U3 OJJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

e  CO37aBaThb COOCTBEHHbIEC KPaTKUE MUCbMEHHBIE M YCTHBIE COOOILEHUS Ha
OCHOBE 2—3 HCTOYHHMKOB HH(pOpMalUu (PU3NYECKOTO COJIEp)KaHUs, B TOM
quciie MyOJMYHO JielaTh KpaTKue COOOLIEHMsI O pe3yJibTaTaX MPOEKTOB WM
y4e€OHBIX  HCCIENOBaHUM, MpU  ATOM  TPaMOTHO  HCIOJIb30BATh
U3YUYEHHBIM  TOHATUWHBIA  anmapar Kypca (U3UMKH, CONPOBOXKAATH
BBICTYIUUICHUE MPE3CHTAIIAECH;

OpU BBINOJHEHUH YYEOHBIX MPOEKTOB M HCCIEJOBAaHUM pacCIpeaessTh
00s13aHHOCTH B TPyIII€ B COOTBETCTBUHU C MOCTABJICHHBIMU 3a/1a4yaMU, CIEIUTh
3a BBINIOJIHEHUEM I1JIaHA IEWCTBUM, aIEKBATHO OLICHUBATh COOCTBEHHBIHN BKJIa
B JESATENBHOCTh I'PYIIIbI, BBICTPAaUBAaTh KOMMYHUKATHBHOE B3aUMOJICHCTBHE,
YUHUTHIBASI MHEHHE OKPY KAIOLIUX.

K koHniy oOyueHus: B 8 kjacce npeaMeTHble pe3ybTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCSl YMEHU:
UCIIOJIB30BaTh IOHATHSA: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE IBHKEHUE
aTOMOB M MOJIEKYJI, arperaTHble COCTOSIHUSI BEIECTBA, KPUCTAIUINYECKHE U
amop(HbIE TeJla, HACHIIICHHBIA M HEHACBIIICHHBIN Map, BJIAXXHOCTh BO3/yXa,
TeMIlepaTypa, BHYTPEHHSS SHEPrus, TEIJIOBOM JABUIaTelNb, AJIEMEHTapHbIN
NIEKTPUYECKUIN 3apsj, JJEKTPUUYECKOE I0JIe, IPOBOJHUKH U JUAIEKTPHKH,
MMOCTOSTHHBIN JICKTPUYECKUI TOK, MATHUTHOE MOJIE;

paznuyarh SIBJIEHHA (TEIUIOBOE pacCIIMpEHHWE M C)KaThe, TeIulonepenaya,
TEIUIOBOE PAaBHOBECHE, CMAUYMBaHHE, KalNWUIAPHBIEC SBJICHUS, HCHApEHUE,
KOHJIEHCAIMs, TUIaBJIEHWE, KpUCTaIM3alus (OTBEpAECBAaHUE), KHUIICHUE,
Terionepeaaya (TerIonpOBOIHOCTh, KOHBEKIIHS, U3IIyUEHHE), DIIEKTPU3ALUSL
TE€J, B3aHUMOJCHCTBHE 3aps0OB, NEHUCTBHS JJIEKTPUUECKOIO TOKA, KOPOTKOE
3aMbIKaHUE, B3aUMOJICHCTBUE MAarHUTOB, JEUCTBUE MArHUTHOTO MOJs Ha
NPOBOJHUK C TOKOM, OJJICKTPOMarHuUTHAasE WMHAYKIHUS) 10 OINUCAHUIO HUX
XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB, JEMOHCTPUPYIOLIUX IJAHHOE
duznyeckoe sBICHUE;

pacro3HaBaTh NPOSBICHUE U3YyUEHHBIX (PU3MUECKHUX SBICHUN B OKPYXKAIOIIeM
MHUpE, B TOM 4HcCle (U3MUECKHUE SBJICHUS B MPUPOJIE: IOBEPXHOCTHOE
HATSDKEHUE M KAaWULIPHBIC SBICHUS B IPUPOJE, KPUCTAUIBI B IIPUPOJE,
uznyuenue CoiHIla, 3aMep3aHue BOJOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHME
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poChl, TyMaHa, UHes, CHera, »JJEKTpUYECKHEe sBIEHUS B armocdepe,
AIIEKTPUYECTBO JKHUBBIX OPraHW3MOB, MAarHUTHOE TOJIe 3eMJd, Jpeud
MIOJIFOCOB, POJIb MAarHUTHOTO MOJS JUIA KU3HU Ha 3emJie, MOJSPHOE CUSHUE,
OpU 3TOM MEPEBOAUTh MPAKTHUYECKYIO 3aJadyy B YUYEOHYIO, BBIIEIATH
CYLLECTBEHHbIE CBOMCTBA (IIPU3HAKHM) PU3NUECKUX SBICHUIA;

e  ONHCHIBATH U3YUYCHHBIC CBOMCTBA T€l U (PU3MUECKHE SBICHHUS, UCTIOIB3YsI
¢dusznyeckue BENUYMHBI (TeMmIepaTypa, BHYTPEHHSS DHEPIus, KOJIUYECTBO
TEIUIOTHI, y/IeJIbHas TEINIOEMKOCTh BEILECTBA, YAEJIbHAS TEIUIOTA IJIaBICHUS,
yJAeIbHas TEIIoTa MapooOpa30BaHus, yieabHas TEIIOTa CTOPAaHUsl  TOILIUBA,
KOA(Q(GUIUMEHT TMOJIE3HOrO JAEMCTBHUS  TEIUIOBOM MalIMHbBI, OTHOCUTENbHAS
BJIQXXHOCTh BO3/lyXa, JJIEKTPUYECKUH 3apsij, CWIa TOKA, >3JIEKTPUYECKOE
HaIpsHDKEHUE, COMPOTUBJIEHUE IMPOBOJHUKA, YJIEIbHOE COMPOTUBICHUE
BEILIECTBA, paboOTa W MOIIHOCTb JJIEKTPUYECKOr0 TOKa), MPU ONUCAHUU
OPAaBWIBHO TPAKTOBaTh (PU3WYECKUN CMBICH HCIOJIB3YEMbIX BEJIUYHH,
0003HaUYEHUs M €AUHULBI (U3MYECKUX BEIUYMH, HAXOJIUTh (HOPMYIIbI,
CBS3BIBAIOIIME JAHHYIO (DU3MYECKYIO BEIWYMHY C JAPYTMMHU BEIMYHMHAMU,
CTPOUTH 'papMKM N3YUEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BETUYMH;
XapaKTEepU30BaTh CBOWMCTBA TeJ, (DU3MYECKUE SABJICHHS U  IPOIECCHI,
UCIIOJIb3Ysl OCHOBHBIE TIOJOKEHUS MOJIEKYJIIPHO-KUHETUYECKOW TEeOopuun
CTPOEHHUSI BEIECTBA, INMPUHLMUII CYNEPIO3ULIHMH MOJEH (Ha KauyeCTBEHHOM
YpOBHE), 3aKOH COXpaHEeHMs 3apsia, 3akoH Oma JJIs ydacTka ILIeNH, 3aKOH
Jbxoyns—JleHna, 3aKOH COXpaHEHUsl SHEPrUH, NPU ITOM JAABaTh CIOBECHYIO
(GOpMYITUPOBKY 3aKOHA U 3alHUCHIBATH €M0 MATEMATHYECKOE BHIPAXKEHUE;
OOBSCHATh (PU3UUECKHE MPOLECChl M CBOWCTBA TeJ, B TOM YHUCIE U B
KOHTEKCTE€ CHUTyallud NPaKTUKOOPUEHTHPOBAHHOIO XapakTepa: BBISIBIAThH
IPUYUHHOCIEACTBEHHbIE CBSI3U, CTPOUTh OOBACHEHHWE M3 1—2 JIOTHYECKUX
IaroB ¢ oOmopoi Ha 1-2 u3ydeHHBIX CBONCTBAa (DU3MUECKHUX SIBJICHUM,
(buU3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTh pacuéTHble 3a7au B 2—3 JAEMCTBUS, UCIOJIb3YS 3aKOHBI U (OPMYJIbL,
CBSI3bIBAIOIME (PU3MUECKUE BEJIMUYMHBI: HA OCHOBE aHAIM3a YCIIOBUS 3ajauu
3aMMCBIBATh KPATKOE YCIIOBUE, BBISBJIATH HEIOCTATOK JAHHBIX JUISl PELICHUS
3a/layd, BBIOMpaTh 3aKOHBI W (OpPMYJbl, HEOOXOAUMBIE IJIsi €€ pEelIeHMUs,
IPOBOJUTh PACUETHl W CPaBHUBATH IOJIYYEHHOE 3HA4YeHHE (PU3nyecKon
BEJIMYMHBI C U3BECTHBIMU JTAHHBIMU;

pacro3HaBaTh Mpo0IeMbl, KOTOPbIE MOKHO PEUIUTh MPU TOMOIIH (PU3NIECKUX
METO/IOB, HCHOJb3ys OIHCAHHE WCCIEIOBAaHUs, BBIIEIATh MPOBEPSEMOE
IPEANOJIOKEHNE,  OLEHUBATh  IPABWIBHOCTh  IOpSAJKA  IIPOBEICHHUS
VICCJIEIOBAHMS, 1€J1aTh BBIBOJIBI;

o IMPpOBOAWUTL  OIIBITBI 11O Ha6JHOI[eHI/IIO (bHBH‘-IGCKI/IX SIBJICHUN WU
(I)I/IBI/I‘-ICCKI/IX CBOMCTB Te€N (KaHI/IHHHpHBIe ABJICHUA, 3aBHCHUMOCTBb HOaBJICHUA
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BO37yXa OT €ro o0bEéMma, TeMIEepaTypbl, CKOPOCTH MIpPOIECCa OCTHIBAHUS U
HarpeBaHusi TMpPU HUIYUYCHHH OT I[BETa U3Jydaromend (MOoriomaroniei)
MOBEPXHOCTH, CKOPOCTh HCIAPEHHUS BOJABI OT TEMIIEPATyphl KUIAKOCTU U
wiomaan e€ TMOBEPXHOCTH, DJJEKTPU3alUsl Tel U B3aMMOJCUCTBHE
ANIEKTPUYECKUX  3apsiioB,  B3aUMOJCHCTBHE  IOCTOSHHBIX ~ MAarHUTOB,
BU3yaJM3allsl MAarHUTHBIX TIOJIEH TOCTOSHHBIX MAarHUTOB, JIEHCTBUSA
MAarHUTHOTO TIOJII Ha TPOBOJHUK C TOKOM, CBOMCTBA AJIEKTPOMArHuTa,
CBOWCTBA  DJIEKTPOABHUIraTeNlsi  IOCTOSIHHOTO  TOKa):  (hOpMyIupoBaTh
IpOBEpsAEMBIC TPEAINOJIOKEHHUs, COOMpaTh YCTAHOBKY M3 MPEAJIOKEHHOTO
000py10BaHUs, ONUCHIBATh XO/JI OMbITa U (POPMYJIUPOBATH BHIBOBI;
BBITIOJHATH TMPsIMbIe M3MEPEHUS TeMIEepaTyphbl, OTHOCHUTEIHHONW BIAKHOCTU
BO3/lyXa, CHUJIBl TOKA, HAMPSIKEHHS C UCTIOIh30BAaHUEM aHAJIOTOBBIX MPHOOPOB
U JaTYNKOB (PU3UYECKUX BEIWYHMH, CPaBHUBATH PE3yJbTaThl M3MEPEHHUN C
y4€TOM 3a/1aHHOM a0COJIFOTHOM MOTPEIIHOCTH;

IPOBOANUTH HCCJIENOBAHUE 3aBUCUMOCTH OJHOW (PU3MYECKONW BEITUYMHBI OT
Ipyrol ¢  HCIONB30BAHHEM  TPSIMBIX  U3MEPEHHH  (3aBUCHMOCTD
COIIPOTHBIICHUS MPOBOJHUKA OT €r0 JUTMHBI, TUIOIIAIU MOMEPEYHOTO CEUCHHUS
U yJIEJIHHOTO COMPOTHBJICHUS BEIIECTBAa MPOBOJHHUKA, CHIIBI TOKA, UIYIIETO
yepe3 IMPOBOJAHHUK, OT HampsHKEHUsT Ha POBOJAHHUKE, HCCIEI0BaHUE
NOCNEA0BATEIBHOIO M NApajuleIbHOTO  COEOUHEHUM  IPOBOJHUKOB):
TUTAHUPOBATh MCCIEAOBaHNE, COOMPATh YCTAHOBKY M BBINIOJHATH W3MEpPEHUS,
clieyss TPEIJIOKEHHOMY IIJIaHy, (UKCHPOBATh pPE3yJbTaThl IOTYYCHHON
3aBHCHUMOCTH B BU€ TaOMUI U TpaduKOB, JeNaTh BBIBOJIBI MO pe3yibTaTaM
UCCIIEIOBAHMUS;

IPOBOAUTH KOCBEHHbIE M3MEpPEHHs] (U3NYECKUX BeIMYUH (yZesibHas
TEIUIOEMKOCTh BEIIECTBA, CONMPOTUBICHUE MPOBOAHMUKA, pad0Ta M MOIIHOCTD
AIIEKTPUIECKOTO TOKa): TUTAaHUPOBATH U3MEpEeHUS, coouparpb
HKCIIEPUMEHTAIbHYIO YCTaHOBKY, CIEAysl TPEAJIOKEHHON HHCTPYKIHMH, U
BBIUMCIISTH 3HAUCHNE BEJINUMHBI,

coOJII01aTh MpaBHJIa TEXHUKU O€30MacHOCTU Mpu paboTe ¢ 1abopaTOpHBIM
000pyI0BaHUEM;

XapaKTepU30BaTh MPUHIIMITBI JEHCTBUS N3YUCHHBIX MPHOOPOB U TEXHUIECKUX
YCTPOMCTB C OMOPOM Ha WX OMUCaHUS (B TOM YHCIE: CHCTEMa OTOIUICHHUS
JIOMOB, TUTPOMETp, TapoBas TypOMHA, aMIEPMETP, BOJIBTMETP, CUYETUUK
AIIEKTPUYECKON SHEPTUH, DJIEKTPOOCBETUTEIbHBIE TPUOOPHI, HarpeBaTEIbHbIC
ANIEKTPONPUOOPHI (mpumMepsl), HNIEKTPUUYECKHUE peaoXpaHUTENH,
AIIEKTPOMATHUT, JIEKTPOJBUTATENb TOCTOSSHHOTO TOKA), UCTONb3Ys 3HAHUS O
CBOMCTBaX  (U3UYECKUX  SIBICHUH U  HeoOXoAaumble  (U3HUYECKUE
3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKHE YCTPONCTBA U U3MEPHUTENbHBIE TPUOOPHI
0 CXeMaM M CXEMAaTUYHBIM PUCYHKaM (KHIKOCTHBIM TEPMOMETP, TEPMOC,
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IICUXPOMETP, TUTPOMETP, IBUIATENb BHYTPEHHEIO CTOPaHMs, SJIEKTPOCKOIL,
pEeoCTar), COCTABIATh CXEMbI JJIEKTPUYECKHUX LENEH ¢ MOCIeN0BaTENbHBIM U
napajuieIbHbIM COEAMHEHUEM 3JIEMEHTOB, pa3jinyasl yCIOBHbIE 00O3HAUYECHHS
AJIEMEHTOB JJIEKTPUYECKUX LIETIEH;

OPUBOAUTH PUMEPHI (HAXOIUTh UH(POPMALIUIO O MPUMEPAX) MPAKTUYECKOrO
UCIIOJIb30BaHUsI  (PU3MYECKUX 3HAHUH B TMOBCEAHEBHOM JKWU3HM IS
oOecrniedyeHrs 6€30MacHOCTH MpU oOpalieHuu ¢ IpubopaMu U TEXHUUECKUMHU
YCTPOMCTBAMH, COXPAaHEHHUS 30POBbS U COOJIFOJEHHUSI HOPM SKOJIOTHYECKOTO
MOBEJICHUS B OKPY>KalOIEH CpelIe;

OCYIIECTBIATh NOUCK MHpOpMAIK (pu3ndeckoro coaepxanus B aTepuere,
HAa OCHOBE HMEKOIIMXCA 3HAHUM M IIYTEM CpPAaBHEHMS JOIOJIHUTEIIBHBIX
MCTOYHHUKOB BBIACIATh MH(GOPMAIMIO, KOTOpas SBISETCA MPOTUBOPEUYUBOMN
WJTU MOKET OBITh HEJIOCTOBEPHOM;

UCIOJIb30BaTh IpPHU BBINOJHEHUU YYEOHBIX 3aJaHU Hay4HO-TOIYJIPHYIO
JUTEPATYPY (PU3UUECKOTO COJIEpPKaHMS, CIPABOYHBIE MATEpUAJbl, PECYPCHI
cetu  MHTepHeT, Biaxerb NOpUEMAMM  KOHCIIEKTMPOBAaHUSA  TEKCTa,
npeodpazoBaHusi UHGOPMALIMU U3 OJJHOW 3HAKOBON CUCTEMBI B IPYTYIO;
co3JaBaTh COOCTBEHHBIE IHCbMEHHBbIE M KpPAaTKHE YCTHBIE COOOIICHMS,
o0o6miass uUHpOpMAIMI0O U3  HECKOJIBKMX MCTOYHHUKOB  (PU3MUECKOTO
COJIEp>KaHMs, B TOM YHUCJE MyOJMYHO MPEJCTABIATh PE3YyJbTaThl MPOECKTHOU
WIM UCCJEN0BATENbCKON JIEATEIBHOCTH, IPU 3TOM T'PaMOTHO MCIOJIB30BaTh
W3YYEHHBIM  TOHATUWHBIA  ammapar Kypca (U3UKH, CONMPOBOXKIATH
BBICTYIUIEHUE MTPE3EHTALINEN;

OpU  BBIMNOJHEHUU YYEOHBIX MIPOEKTOB M HCCIENOBAaHUN (DU3UUECKUX
IPOLECCOB pacHpeleNsiTh O0sS3aHHOCTH B TIpYIINE B COOTBETCTBUU C
MOCTaBJICHHBIMM 3a/1a4aMH, CJIEOUTh 3a BBINOJHEHUEM IUIaHA JEUCTBUU M
KOpPPEKTUPOBAaTh €ro, aJeKBaTHO OILEHUBaTh COOCTBEHHBIN BKJIal B
NEeSATEIbHOCTh TPYIIbI, BBICTPAMBATh KOMMYHUKATHUBHOE B3aMMOJICHCTBHE,
MPOSIBJISISI TOTOBHOCTH pa3peaTh KOH(MIUKTHI.

K xonmy oOydeHuss B 9 kjacce mpeaMeTHbIE pe3yJbTaThl HA 0a30BOM ypOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y 00YUAIONTUXCS YMEHUIA:

MCIIOJIb30BaTh NMOHATHUA: CHCTEMA OTCUETA, MATEpHAJIbHAS TOUKA, TPAEKTOPHS,
OTHOCUTEIBHOCTh ~MEXaHWYECKOro JBWXKEHUs, JAepopmauus (ymnpyras,
IlacTUYecKas), TPEHUE, LIEHTPOCTPEMUTEIbHOE YCKOPEHUE, HEBECOMOCTh U
neperpy3ku, MHEHTP TsHKECTH, aOCOIIOTHO TBEPAOE TeENO, LEHTP TAKECTH
TBEPAOrO Tejla, PABHOBECHE, MEXAHWYECKUE KOJICOaHWsI U BOJIHBI, 3BYK,
uHGpa3ByK W yIbTPa3ByK,  JJIEKTPOMArHWTHBIE  BOJHBI,  IIKajua
AIIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JaJbHO30PKOCTH, CIIEKTPHI
UCIyCKaHHWsI M TOTJOUIeHus, anb(a, Oera- M raMMa-u3IyuyeHusi, M30TOIIbI,
AJIepHasl DJHEPTETHKa,;

e  pasznuyaTh SBJICHUA (PaBHOMEPHOE U HEPABHOMEPHOE MPSIMOJUHEHHOE
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JBIKEHUE, PABHOYCKOPEHHOE MPAMOJMHEHHOE JBUKEHUE, CBOOOJIHOE
NaJieHUe TeJ, PABHOMEPHOE JBUKEHUE MO OKPYKHOCTH, B3aUMOJICHCTBHE TEI,
pEaKkTUBHOE JBWKCHHE, KojeOaTelbHOe [BIDKCHHE (3aTyXawimue |
BBIHYK/ICHHbIE KOJIEOaHUs), pPE30HAHC, BOJHOBOE [BIKEHHE, OTPakKCHUE
3BYKa, MPSMOJIMHEWMHOE paclpoCTPaHEHUE, OTPAKEHHUE U MPEIOMIICHUE CBETA,
MIOJIHOE BHYTPEHHEE OTPaKEHHUE CBETA, PA3JIOKEHUE OEJIOro CBETa B CIEKTP U
CIIOKEHUE CHEKTPAJIbHBIX LIBETOB, JUCHEPCHS CBETa, ECTECTBEHHAA
PaAMOAKTUBHOCTh, BO3HMKHOBEHHME JMHEHMYATOro CHEKTpa H3IYy4YEHHUS) IO
OMMCAaHUIO MX  XapaKTEpPHbIX CBOWCTB W HAa  OCHOBE  OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacno3HaBaTh MPOSBICHUE U3YYEHHBIX (PU3UYECKHUX SIBJICHUI B OKPYKAOIIEM
Mupe (B TOM uucie (U3MYECKUE SIBJICHUS B MPUPOJE: MPUIUBBI U OTIUBBI,
nBkeHne T1iaHeT COJIHEYHOM CHCTEMBbl, PEAKTUBHOE JBW)KEHHE JKHUBBIX
OpraHU3MOB,  BOCHPHUSTHE  3BYKOB  JKMBOTHBIMH,  3€MJIETPSICEHHE,
CEIICMUYECKHE BOJHBI, LIyHAaMH, 3XO, I[BETAa TE€J, ONTHYECKHUE SBJICHUS B
npupojie, OHOJOTMYECKOE JEUCTBHE BUIUMOIO, YJIbTPAPUOIETOBOTO U
PEHTI€HOBCKOTO  M3JYyY€HUM, €CTECTBEHHBI  paJUOaKTUBHBIA  (OH,
KOCMUYECKHE JIy4H, PaJUOAKTUBHOE H3JyYECHHUE IPUPOJHBIX MHUHEPAJOB,
JIEUCTBUE PATUOAKTUBHBIX HM3IyYCHUM Ha OpPraHU3M YeNOBEKa), MpPU ITOM
NEPEBOAUTh MPAKTHUUECKYIO 3a/Jayy B y4eOHYIO, BBIICIATH CYILECTBECHHBIC
CBOICTBa (TIpU3HAKK) (PU3UUECKUX SIBIICHMUIA;

ONMKCHIBATh U3YYEHHBIE CBOMCTBA TE€N W (PU3UYECKHE SIBJICHUS, HMCHOJb3YS
(du3nueckue BEIMYMHBI (CpeOHsis W MICHOBEHHAass CKOpPOCTh Teja Ipu
HEPaBHOMEPHOM JIBU)KEHUHU, YCKOPEHHE, NepeMElIeHHe, IMyTh, YIJIoBas
CKOpPOCTb, CHWJIA TpPEHHs, CHJIa YNPYTrOCTH, CHJIA TSHKECTH, YCKOPEHHE
CBOOOJIHOTO MaJICHMSI, BEC TeJla, UMITYJIbC T€Ja, UMIYJIbC CUJIbI, MEXaHUYECKas
paboTa ¥ MOIIHOCTb, NOTEHIHAIbHASI DSHEPrusl Tela, MOJHITOrO HaJ
MOBEPXHOCTHIO  3€MJIM, TMOTEHUHUAJIbHAs SHEPrus CXATOM  MPYKUHBI,
KMHETUYECKasi SHEPrus, MOJHAas MEXaHWYeCKas 3HEPrus, NEepUOo] M 4acToTa
Kosie0aHuH, JUIMHA BOJHBI, TPOMKOCTb 3ByKa M BbICOTa TOHA, CKOPOCTh CBETA,
MOKa3aTellb MPEJIOMIICHUSI CPelbl), MPH ONUCAHUU MPABUIBHO TPAKTOBATH
¢u3nyecKuit CMBICT HCHOJIb3YEMbIX BEJIWYUH, OOO3HAUEHUS U E€AMHHULIBI
bU3MYeCKUX BEJIWYWH, HAXOAUTh (OPMYIIBI, CBS3BIBAIOIIME JTAHHYIO
GU3MYECKYI0 BEIWYUHY C JPYTUMH BEJIMYMHAMH, CTPOUTH TpapuKu
M3YUYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYMH;

e  XapaKkTepu30BaTh CBOWCTBA TeJ, (PU3UYECKHE SBJICHUS U TIPOLECCHI,
UCIIOJIB3Ysl 3aKOH COXPAHEHWs DHEPrUHM, 3aKOH BCEMHUPHOIO TATOTEHUS,
MPUHLHAI CYIEPIIO3UIUU CUJ, TIPUHIIUII OTHOCHUTEIBHOCTH ['anmuies, 3aKOHBI
HproToHna, 3aK0H COXpaHEHUs UMITYJIbCA, 3aKOHBI OTPAXEHHUS U MIPEITOMIICHUS
CBETA, 3aKOHBI COXPAHEHHMs 3apsJ0BOIO M MACCOBOIO YMCEN IPU SIEPHBIX
peaxusx, Mpu 3TOM J1aBaTh CIOBECHYIO (POPMYJIUPOBKY 3aKOHA U 3alHCHIBAThH
€ro MaTeEMaTUYECKOE BBIPAKECHUE;

OOBACHATh (PU3UYECKHE IPOLECCHl M CBOWCTBA TEJl, B TOM YHCIE U B
KOHTEKCTE CHUTyaluil IPAaKTUKOOPUEHTUPOBAHHOIO XapakTepa: BBIABIATH
IPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBACHEHUE U3 2—3 JIOTMUYECKUX
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IIaroB ¢ OMNOpOW Ha 2-3 M3y4YEHHBIX CBOMICTBA (DU3MUYECKUX SIBICHUI,
bu3nyECKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEH;

pemarb pacuy€THbIE 3a7a4d (ONMUPAIOIIMECS HAa CUCTEMY W3 2—3 ypaBHEHMI),
UCIIOJNIB3YSl 3aKOHBI U (HOPMYJIbI, CBA3BIBAIOIINME (DPU3MUECKHE BEIWYMHBI: Ha
OCHOBE aHajdu3a YCJOBHS 3aJa4yM 3allMChIBaTh KPAaTKOE YCIOBHE, BBISBIATH
HEJOCTAIONINe WM W30BITOYHBIC JaHHBIC, BHIOMPATh 3aKOHBI U (POPMYJIBI,
HEOOXOJUMBbIE  JUIsl  pELICHHWs, TMPOBOAUTH pacu€Thl H  OLIEHUBATH
PEATUCTUYHOCTD MOJIYUYEHHOIO 3HAYEHUS (PU3NYECKOMN BEJTMUNHBL;
pacrno3HaBaTh NpoOJIEMbI, KOTOPbIE MOKHO PELIUTh MPU MOMOIIHN (PU3NIECKUX
METOJIOB, MCHOJb3Yysl OINHCAHUE WCCIEIO0BAaHUS, BBIIEIHATh MPOBEPSIEMOE
OPEIINOJIOKEHNE,  OLIGHWBATh  IMPABWIBHOCTh  MNOpSAJAKAa  MPOBEICHUS
UCCIIEIOBaHMsI, JIeJaTh BBIBO/Ibl, HHTEPIPETUPOBATH PE3YJIbTAaThl HAOIIOACHUN
U OIIBITOB;

MIPOBOJIUTDH OMBITHI MO HAOMIOJEHUIO (PU3UYECKUX SIBICHUN WU (DU3HMUECKHUX
CBOMCTB Ten (M3ydyeHHWe BTOPOro 3akoHa HBIOTOHA, 3aKOHA COXpaHEHUS
SHEPIrUH, 3aBUCUMOCTD MEepHoJIa KoeOaHUi Py >KMHHOTO MasTHUKA OT MacChl
rpy3a U >KECTKOCTH TPYXHHBI W HE3aBUCUMOCTH OT aMIUIUTYABI MaJjbIX
KoJIe0aHul, MPSMOJIMHEHHOE PacIpOCTpAaHEHUE CBETA, PAa3lOKEHHE Oeoro
CBETa B CIEKTpP, M3yUYECHHUE CBOWCTB HM300paKEHHUS B IJIOCKOM 3€pKaye |
CBOMCTB H300pakeHusi NpeaMera B coOuparouieil nauH3e, HaOtoJeHHe
CIUIOIIHBIX U JMUHEWYATBIX CIIEKTPOB U3JIyUYEHHs): CAMOCTOSTEILHO COOMPATh
YCTaHOBKY M3 M30BITOYHOTO HabOpa 000PYI0OBaHUs, OMKUCHIBATH XOJI OMBITA U
€ro pe3yibTaTbl, (OPMYJIUPOBATH BHIBOJIBI;

IPOBOAUTH TMPU HEOOXOTUMOCTH CEpHUI0 MPSMBIX H3MEpPEHUH, ONpeaessis
CpellHee 3HAYEHHWE U3MepAeMOW BeIU4MHbl  ((POKYCHOE paccTOsTHUE
coOuparomell  JIMH3bI), OOOCHOBBIBaTH BBIOOp  croco0a  M3MEpEeHus
(M3MepUTEILHOTO PUOOpPa);

e IPOBOAMTH UCCIIEJOBAHME 3aBUCUMOCTEH (DU3MYECKUX BEIUYHUH C
UCIIOJIb30BaHUEM MPSMBIX M3MEpPEHUIl (3aBUCHUMOCTh IMyTH OT BPEMEHU IpU
PaBHOYCKOPEHHOM JIBHKEHUM 0€3 Ha4aJbHOW CKOPOCTH, Mepuojia KoyieOaHuit
MaTEeMaTHYECKOr0 MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH YIJIa OTpa)KeHUs
CBETa OT Yyrjia TNaJCHUA M yria TMpeloOMIICHUs OT yrja TaJeHus):
IUTAHUPOBAaTh  HMCCIEAOBAaHUWE, CaMOCTOSITENIBHO COOMpaTh  YCTaHOBKY,
¢buKCcHpOBaTh PE3yabTATHI MOTYYCHHON 3aBUCUMOCTH (PU3NUECKUX BEITUYHH B
BUJIE Ta0IHII U TpadUKOB, AETATh BBIBOJBI IO PE3yJIbTaTaM MCCIIEIOBAHNUS;
IPOBOJUTH KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEIUYUH (CPEIHSS CKOPOCTh
U YCKOpEHHE TeJla IPU PaBHOYCKOPEHHOM JIBH)KEHUHU, YCKOPEHHE CBOOOHOTO
najieHus, KECTKOCTh TMPYXKUHBL, KOI(Q(UUHUEHT TPEHUS CKOJbXKEHHUS,
MeXaHW4yeckas paboTa ¥ MOIIHOCTb, YacTOTa W TMEPUOJ KoJeOaHui
MaTeMaTU4eCKOTO U MPY>KUHHOTO MasiTHUKOB, ONITHYECKAas Cuiia coOuparomeit
JWH3Bl, PAJAMOAKTUBHBIA (OH): IUIAHUPOBATH H3MEPEHHUs, COOHpaTh
IKCIEPUMEHTAIbHYI0 yCTaHOBKY M  BBINOJHATH HM3MEpPEHHs, CIIeAys
OpPEUIOKEHHOW ~ MHCTPYKUUH,  BBIYUCIATH  3HAYCHHE  BEIUYMHBI |
aHAJTM3UPOBATh MOJYUYCHHBIE PE3YyJbTAaThl C YYETOM 3aJaHHON MOTPEIIHOCTH
W3MEPEHNM;
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coOMI0aTh TpaBUjia TEXHUKU 0€30IacHOCTH IpH paboTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

pa3nuuaTh OCHOBHBIE TPU3HAKU H3YYCHHBIX (UBWYECKUX  MOJCIICH:
MaTepuaibHas TOYKa, a0COIIOTHO TBEPIOE TEJNO, TOUECUHBIM UCTOYHUK CBETA,
Jdy4, TOHKas JIMH3a, IUJIaHETapHas MOJENb aToMa, HYKJIOHHas MOJEJb
aTOMHOTO s1/1pa;

XapaKTepU30BaTh NPUHLIUIIBI JEHCTBHS N3YYEHHBIX PUOOPOB U TEXHUUECKUX
YCTPOMCTB C OMOPOIl Ha MX OMMCAHUA (B TOM YHCIE: CHUAOMETP, JAaTUUKU
IIOJIOKEHUS, PACCTOSHUS M YCKOPEHUs, PaKeTa, 3XOJOT, OYKH, IEPHUCKOIL,
¢oToanmapar, ONTUYECKUE CBETOBOJBI, CIEKTPOCKOI, JO3UMETp, Kamepa
Bunbscona), ucnonp3ys 3HaHMS O CBOMCTBaxX (U3WYECKUX SBICHUM U
HE0OXoauMbIe (PU3NYECKUE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMaTHYHbIE PHUCYHKH M3YyUYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTENbHBIX MPUOOPOB M TEXHOJOTMYECKUX MPOLECCOB MPHU
penieHnu y4eOHO-TIPaKTUYECKUX 33]a4, ONTUYECKHE CXEMbI JUISl TOCTPOEHUS
M300paKEHUM B TUIOCKOM 3€pKajie ¥ COOUparoNIeH JIMH3E;

IPUBOAUTH IPUMEPHI (HAXOAUTh MHPOPMALIUIO O MPUMEPAX) MPAKTUYECKOrO
UCIOJIb30BaHUSl  (PU3MYECKUX 3HAHUH B TOBCEIHEBHOM KU3HU IS
obecrnieyeHuss 6€30MacHOCTH NpU OOpalleHnu ¢ IpudopaMu U TEXHUUECKUMHU
yCTpOMCTBaMH, COXPaHEHUSI 310POBbsl U COOJIIOJEHUSI HOPM 3KOJOTHYECKOIrO
MOBEJICHUA B OKPYKAKOIIEH Cpee;

e  OCYILIECTBJISITh TOWCK HWHPoOpMauu (PU3UYECKOrO0 COACpKaHUs B
HNutepHeTe, caMOCTOSITETbHO (POPMYIUPYsI MOUCKOBBIM 3ampoc, HAXOIUTh
MyTH ONPENEJICHUs] JTOCTOBEPHOCTU TMOJTYyUYEHHOM HMHGPOpPMAIMU HAa OCHOBE
MMEIOIINXCS 3HAHUN U JOTIOJIHUTEIbHBIX HCTOYHUKOB,;

WCIIOJIb30BaTh TPU BBHITIOJIHEHUHM YYE€OHBIX 3aJlaHUi Hay4YHO-TIOMYJISIPHYIO
JIUTEPATypy (HPU3UYECKOTO COJIEpPKaHMs, CIPABOYHBIE MAaTE€pUaibl, PECYPCHI
cetru  UHTepHer, Biaxetp npu€MaMHU  KOHCIIEKTHUPOBAHUS  TEKCTA,
npeoOpazoBanusi THGOPMAIIMU U3 OJTHOM 3HAKOBOUM CUCTEMBI B JAPYTYIO;
co3/1aBaTh COOCTBEHHBIE MTMChbMEHHBIE U YCTHBIE COOOIIICHUS Ha OCHOBE
WH(pOpMaIIHU U3 HECKOJIBKUX UCTOUYHUKOB (DU3UYECKOTO COJICPIKAHMUSI,
MyOJIMYHO MPEACTABIIATH PE3yJIbTaThl MPOSKTHOM WJIM MCCIIEI0BATEIHCKON
NEATEIILHOCTH, ITPXA 3TOM I'PAMOTHO MCHOJIb30BATh U3YUYCHHBIN MOHATUHNHBIN
amnrmapar u3ydaeMmoro paszena GU3MKU U COMPOBOKIATh BHICTYIIJICHUE
npe3eHTaluen ¢ yuéToM 0COOEHHOCTEN ay JUTOPUN CBEPCTHUKOB.
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4. TEMATUYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosaunyecTBo yacoB yiekTpoHHBbIE (HU(PPOBHIE)
Ne HaumeHoBaHue pa3aesioB U TeM oOpa3zoBaTe/ibHbIE Pecypchl
Konrtpoasubie | Ilpakruyeckue
n/n NMPOrpamMMbl Bcero
padoThI padoThI
Paznen 1. ®u3nka u eé pojib B IO3HAHUHN OKPY:KAIOIIEro MUpPa
bubnnorexa [JOK
11 o - 2
M3HIE - Hayka © pupone https://m.edsoo.ru/7f416194
bubnuoreka [JOK
12 o 2 1
HISHHACCIHE BEMITHHET https://m.edso0.ru/7f416194
bubnuoreka [JOK
13 E i 2 1
CTECTBEHHOHAYUYHbIN METO]1 TO3HAHUS httos://m.eds00.ru/7f416194
Wroro mo paznemy 6
Pa3nen 2. [lepBoHayalibHbIE CBeJIEHNS 0 CTPOEHHHU BellleCTBa
bu6mmoteka I[IOK
2.1 1
Crpoenne petiecTsa https://m.edso0.ru/7f416194
29 JIBr>KeHME ¥ B3aUMOJICCTBHE YaCTHI] 2 1 bubmuorexa [JOK
' BEIECTBA https://m.eds00.ru/7f416194
but6mmoreka [JOK
2.3 A 2
TPETATHAIE COCTORHNA BEecTRa https://m.edso0.ru/7f416194
Hroro mo paznemny 5
Pasznen 3. /IBu:KeHHe U B3anMo/IelicTBHE TeJl
but6mmoreka [JOK
3.1 M 6 3
CXATITICCKOT ABHICHHIC https://m.edso0.ru/7f416194
3.2 Wueprus, macca, INIOTHOCTh 4 1 but6mmoreka [JOK
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

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

bu6mmoreka [IOK

. .B 14 2
33 Crna. Bugpt cun https://m.edso0.ru/7f416194
Uroro no pazneny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, JKHAKOCTEl U ra3oB
41 [asnenue. [lepenaya naBiaeHus TBEPABIMU 3 bubnnoreka [IOK
' TeJIaMH, )KUJKOCTSIMH U Ta3aMu https://m.edsoo.ru/7f416194
bubnuorexa [JOK
42 JlaBIIeHre KU IKOCTH > https://m.edsoo.ru/7f416194
bubnuorexa [JOK
43 Atmocheproe rasierme 6 https://m.edsoo.ru/7f416194
44 JlericTBUE KUIKOCTH U ra3a HA MIOTPYKEHHOE y 3 bubnnoreka [IOK
' B HHX TEJIO https://m.edsoo.ru/7f416194
Uroro no pazneny 21
Pa3gen 5. PaGoTa u MOIIHOCTb. JHeprusi
bu6mmotexka I[IOK
1 P 1
> 400Ta  MOIIHOCTS 3 https://m.edso0.ru/7f416194
bu6mmoteka I[IOK
52 Hpocthie MeXaHHMEI S L https://m.edsoo.ru/7f416194
but6mmoreka [JOK
5.3 M 4 1
CRAHHACCKAT SHEPTIT https://m.eds00.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

8 KJIACC

KoauuyecTBo yacoB DJIEeKTPOHHBIE
HaumeHnoBaHue pa3/iesioB 1 TeM uudpoBbIie
Ne n/m P Kontpoabusie | IIpakrtuyeckue (i pp )
NMPOrpaMMbI Bcero o0pa3oBaTejIbHbIE
padoTbI padoTbI
pecypchbl
Paznen 1. TenioBbie ABJICHUSA
. bu6mmoteka [IOK
11 CTpoeuue u CBOHCTBA BelecTsa ! https://m.edsoo.ru/7f4181ce
bubmnoreka LIOK
12 T 21 1 5
SIJIOBEIC HPOLECORt https://m.edsoo.ru/7f4181ce
Uroro no pazneny 28
Pa3nen 2. JnekTpuyecKue U MAarHUTHBIE SIBJIEHHSA
21 DneKkTpuyecKue 3apsaabl. 3apsKEHHBIE Tella 7 1 bubnuoteka [IOK
' U MX B3aUMO/ICHCTBHE https://m.edsoo.ru/7f4181ce
. . bubnuoteka [IOK
2.2 IToCTOSHHBIN IIEKTPUYECKHUI TOK 20 2 7 httos://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.3 M 6 1 15
ATHITTHBIC ABICHIA https://m.edsoo.ru/7f4181ce
bu6nmmoreka [IOK
24 4
ICKTPOMATHHTHAS HAYKIA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpemst 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 14.5
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https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KJIACC

Koau4vecTBo 4acoB DJIeKTPOHHBbIE
HaunmMeHoBaHMe pa3iesioB U TeM ungpoBbie
Ne n/m P Kontpoabusie | IIpakrtuyeckue (i pp )
NMPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypchbl
Paznen 1. Mexannuyeckue siBJIeHUsI
11 MexaHH4eCKOe IBUKESHHUE U CIIOCOOBI €T0 10 1 bubmuoreka [IOK
' OIHCAHMSI https://m.edsoo.ru/7f41a4a6
bubmnoreka LIOK
1.2 B i 20 1 3
SAMOACHCTBHE eI https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
13 3 10 3
AKOHB! COXparcHitt https://m.edsoo.ru/7f41a4a6
Hroro mo paznemy 40
Pasznen 2. Mexann4yeckue KoJe0aHUSI M BOJHBI
bu6mmoreka [IOK
2.1 M 0 7 3
CXAHITICCKHC KOTChArt https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 M .3 8 1 3
CRAMAACCINC BOIIHL SBYK https://m.edsoo.ru/7f41a4a6
Uroro no paznemny 15
Pa3nen 3. Dy1eKTPOMArHUTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI
31 DNEeKTpOMarHuTHOE MOJIE U 5 2 bubnnorexa [HOK
' 3IIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Paznen 4. CBeToBbIE SIBJICHUS
41 3aKOHBI paCIIPOCTPaHEHUs CBETA 6 2 bub6mmoreka LIOK
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https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JIuH3BI ¥ on'THYECKKEe MPHOOPHI 6 3 httos://m.edsoo.ru/7fA1ada6
Bu6muoreka [JOK
4.3 Paznoxenue 6eroro cBera B CEKTP 3 2 httos://m.edsoo.ru/7fA1adas
Uroro no pazneny 15
Pasznen 5. KBanToBbI€ siBJIeHHS
bubmnoreka LIOK
51 Hcnyckanue 1 IOTJIONIEHHE CBETa aTOMOM 4 1 httos://m.edsoo.ru/7fA1ada6
bubmnoreka LIOK
2 1
> CTpOCHHE ATOMHOTO A1pa 6 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
>3 FAAepHble peakiiiit ! L https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3gen 6. [ToBTopuTe/ibHO-06001AI0IIMIT MOAYJIb
6.1 [ToBTOpeHue u 0600ITIEHIE COEPKAHUS 9 2 bu6mmoreka [IOK
' Kypca Gpu3uku 3a 7-9 xnacc https://m.edsoo.ru/7f41a4a6
Hroro no pazaemy 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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5. IOYPOYHOE IIJNTAHUPOBAHUE

7 KIIACC

n/n

Tema ypoka

KoanuyecTBO 4acos

Bcero

KoHTtposbHubie
padoThI

IIpakTHyeckue
padoThI

Jlara
H3yYeHUst

JIeKTPOHHBbIE
uudpoBbie
oOpa3oBarTe/ibHbIE

pecypchl

®duznka — HaykKa 0 IpUpPOE.
SIBnenns npuponasl. Puznyeckue
SBIICHUS

MeXaHI/IquKHe, TCIIJIOBBIC,
QJICKTPHUUYCCKUC, MAI'HUTHBIC,
CBCTOBBIC, 3BYKOBLIC SABJICHUSA

®uznyeckue BETUYUHbI U UX
U3MepeHue

Ypok-uccienosanue "N3mepenue
TEMIIepaTypbl P TOMOIIN
KHUJIKOCTHOTO TEPMOMETPA U JJaTYNKA
TeMIepaTypbl"

Kax ¢usuka u npyrue ecrecTBeHHbIE
HayKH U3Yy4aroT IPUPOY.
EcTecTBEeHHOHAY4YHBIN METO/
no3HaHus. Onucanue pU3nIecKux
SIBJIEHUH C ITOMOIILIO MOJIEIEN

bubnunorexa [IOK
https://m.edsoo.ru/ff09f72a

VYpok-uccnenoanue "[IpoBepka
TUIIOTE3bI: TATBHOCTH MOJIETA IIAPHUKA,
MYyIIEHHOTO TOPU30HTAIBHO, TEM
OombIre, yeM OOJbIIe BRICOTA MTycKa"
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https://m.edsoo.ru/ff09f72a

Ctpoenue BeniectBa. ONbITHI,

7 JTIOKa3bIBAIOIIUE TUCKPETHOE CTPOCHUE bubmmorexa [IOK
https://m.edsoo.ru/ff09fe0a
BEIIIECTBA
8 JIBM>KeHHE YacTHI] BEIIECTBA bubmorexa HOK
https://m.edsoo.ru/ff0a013e
VYpoxk-uccnenopanue «OnbIThI 1O
9 HaOJIIOJICHUIO TETJIOBOTO PACIIMPEHUS
ra3oB»
10 ArperaTHple COCTOSIHUSI BEIIECTBA
B3aumocBs3p MKy CBOMCTBAaMU
BEIIIECTB B PA3HBIX arperaTHbIX
1 COCTOSTHUSIX M MX bubnnorexa [JOK
ATOMHOMOJIEKYJISIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
OCco0CHHOCTH arperaTHbIX COCTOSTHUI
BOJIbI
MexaHu4eckoe ABHKEHHUE.
12 PaBHOMepHOE 1 HEpaBHOMEPHOE brbsmorexa HOK
https://m.edsoo.ru/ff0a05c6
JIBIDKCHHE
bu6mmoteka I1IOK
13 Cropocts. Exuruuet cropoctn https://m.edsoo.ru/ff0a079c
14 Pacuer nmytu 1 BpeMeHH JBUKEHUS bubmmorexa LIOK
https://m.edsoo.ru/ff0a0ae4
WNuepnus. 3ak0oH HHEPITUH.
15 B3a1/11)1\141011e1710TBI/1e Tenplfax IpUYMHA bubmmorexa LIOK
https://m.edsoo.ru/ff0a0c10
W3MEHEHUS CKOPOCTHU JABMKEHUS TeIl
16 IInotHoCTh BemiecTBa. Pacuet Maccel but6mmoreka [JOK
1 00beMa Teja 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTtopHas pabora «Onpenenenue
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IIJIOTHOCTH TBép,I[OFO TCIa»

Pemenue 3amau mo teme "[moTHOCTE

bubnuorexa [JOK

18 BelecTna" https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepuCTHKa
19 B3auMoaercTBusa Ten. Cuna
ynpyroctu. 3akoH ['yka
JlaboparopHas pabota «3yuenue
20 3aBUCUMOCTH PACTSKCHHS
(medopmariun) Npy>KUHBI OT
MIPUIIOKEHHOHN CHITBI)
21 SBnenune Tarorenus. Cumia TSHKECTH
CBsi3b MEX]ly CUIJION TSKECTH U
22 Maccoii Tena. Bec Tena. Pemenue bubmmorexa [IOK
" " https://m.edsoo.ru/ff0a1778
3a7a4 o teme "Cuia TsHKeCTH
23 Cuna TspKecTH Ha IpyTruX IUTaHEeTax. bubnnorexa [IOK
PusnyecKue XapakTepUCTUKHU IIAHET https://m.edsoo.ru/ff0a1502
bu6mmoteka I[IOK
24 Hsweperme cun. Jlunavomerp https://m.edsoo.ru/ff0al8cc
bu6mmoteka I[IOK
25 Bec rena. Hepecomocts https://m.edsoo.ru/ff0al778
CrnosxeHue IBYX CUJl, HAPABICHHBIX
26 110 OJTHOM MPSIMOM. bubmmorexa [JOK
. https://m.edsoo.ru/ff0ala70
PaBHO€licTBYIOIIIAS CHIT
97 Pemenue 3agad mo reme
"PaBHonelicTBytomas cun"
08 TpeHne cKoIbXEHNsI U TPEHHUE TIOKOS. bubmuotexa [LIOK
Tpenue B Ipupoe U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JlaGopaTtopHas pabora «3yuenue bubmuoteka [IOK
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3aBUCUMOCTH CHJIbI TPEHHS
CKOJIbKEHUS OT CUJIbI IABJICHUS U
XapakTepa CONPUKACAIOLIUXCS
MTOBEPXHOCTEN»

https://m.edsoo.ru/ff0alcc8

Pemenue 3a1a4 Ha onpeieicHUE

30 N N
PaBHOJICHCTBYIOIIEH CUJIBI
Pemmenue 3agad mo remam: «Bec
tenay, «['padpudeckoe n3odpaxeHue bu6mmoteka LIOK
31 N
cuy, «Cuiby, «PaBHOICHCTBYOIIAS https://m.edsoo.ru/ff0alde0
CHIDY
KonTponbHas padota no remam:
«MexaHuueckoe IBKeHuey, «Macca,
32 IUIOTHOCTEY, «Bec Temay, 1
«I"paduueckoe n300pakeHue CUID»,
«CHnbn
33 Hasnenue. CriocoObl yMEHBIIICHUS U bubmuoreka [JOK
YBEIIUYCHUS NABJICHUS https://m.edsoo.ru/ff0a20a6
aBJIEHME Ta3a. 3aBUCUMOCTh
34 I[I[aBJ'IeHI/I}I rasa or o0néma bubnmorexa [IOK
’ https://m.edsoo.ru/ff0a2376
TEeMIIEPaTypbl
Ilepenaua naBiaeHus TBEPILIMU
35 TCJ'IF;.MI/I JKUIKOCTSIMU U II‘)aSaMI/I 3akoH bubmorexa LHOK
> AU ) https://m.edsoo.ru/ff0a25b0
ITackansa
36 JlaBineHue B )XUIAKOCTH U rase, but6mmoreka [JOK
BBEI3BAHHOE JEUCTBUEM CHJIBI TSKECTHU https://m.edsoo.ru/ff0a2718
37 Pemenne 3amad mo teme «/laBrenue B bubmuorexa [IOK
SKUIKOCTH U Ta3e. 3akoH ITackamsay https://m.edsoo.ru/ff0a2826
38 Coo0maronuecs: Cocy bl but6mmoreka [JOK
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https://m.edsoo.ru/ff0a2970

bu6mmoteka [IOK

39 Tunpapmieckiit npece https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [IopmaeBoit
JKUJKOCTHBIN Hacoc
Atmocdepa 3emn. [IpuanHsb
CyILIECTBOBaHUS BO3IyIIHON
41 }(;m 1 3eMiu 3;3};ICHMOCTL bubmmorexa LIOK
OPOTOTK ’ https://m.edsoo.ru/ff0a2b5a
aTMoc(hepHOro TaBICHUS OT BHICOTHI
HaJl YPOBHEM MOPSs
bubnuorexa [IOK
42 Bec Boznyxa. AtmocdepHOe 1aBiIcHHe https://m.edsoo.ru/ff0a2bs5a
43 N3mepenne aTMochEepHOTro TaBICHHUS. bubnnoreka [IOK
OneiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTH aTMOC(HEPHOTO
44 aBJICHHS OT BLICOTL?HE OBHEM bubmmorexa [IOK
A AYP https://m.edsoo.ru/ff0a2fc4
Mopst
bapomerp-anepoun. AtmocgepHoe bubmuoreka [LIOK
45
JIaBJICHUE Ha PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3agad mo teme
"ATtmocdepHoe naBneHue"
€lCTBUE )KUIKOCTH U ra3a Ha
47 A eﬂ X Tero bubmuorexa [IOK
B .
TOTPYICHHO . https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlaboparopHas pabota «OnpeneneHue
48 BBITAJIKUBAIOIIEH CUJIBI, bubmuorexa [IOK

JIEMCTBYIOILIEH Ha TEJIO, MOTPYKEHHOE
B KUJIKOCTHY

https://m.edsoo.ru/ff0a33fc
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49

JlaGopaTtopHnas paboTa 1o Teme
«HccnenoBanue 3aBUCUMOCTH Beca
TeJa B BOJIE OT 00bEMa MOTPyKEHHOMN
B )KHJIKOCTb YaCTH TEJIa»

bubnnorexa [IOK
https://m.edsoo.ru/ff0a3514

50

ITnaBanue Ten

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3a96

51

JlaGopaTtopHnas pabota
"KoHncTtpyupoBanue apeoMeTpa uin
KOHCTPYHPOBAHUE JIOJIKU U
onpeneneHue e€ rpy3onoabEMHOCTH"

52

Pemenue 3anau no remam: «IlnaBanue
cyaoB. Bo3ayxonnaBaHuey,
«/laBJIeHHE TBEPABIX TEI, JKUIKOCTEH
Y Ta30B»

bubnuorexa [IOK
https://m.edsoo.ru/ff0a3654

53

Mexanunueckas pabota

bu6mmoteka [IOK
https://m.edsoo.ru/ff0a3f82

54

MorHocTs. EquHUIBI MOIITHOCTH

bu6mmoteka [IOK
https://m.edsoo.ru/ff0a3f82

55

VYpoxk-uccnenopanne "Pacuér
MOIIHOCTH, Pa3BUBAEMOI MpHu
noaneMe 1o JectHuie"

56

IIpocTteie MexaHu3Mel. Peryar.
PaBHOBecue cui Ha peryare

57

KonTponbhas paboTa 1o teme
«JlaBneHue TBEpIbIX T, )KUJIKOCTEH
u ra3oB» / Bcepoccuiickas
npoBepoyHas paboTa

58

PesepBHrlit ypok. PaboTa ¢ TekcTamu
1o Teme «/laBnenue TBEPABIX TEll,
JKUIKOCTEN U ra3oBy /

bu6nunoreka [IOK
https://m.edsoo.ru/ffOa4ffe
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Bcepoccuiickast mpoBepouHas pabota

59

Prruaru B TeXHUKE, OBITY U IIPUPOJIC.
JlaGopaTtopHnas pabota
«HccnenoBanue ycioBUNA PaBHOBECHS
pbIyara

0.5

bu6mmoteka [IOK
https://m.edsoo.ru/ff0a478e

60

Pentenue 3amay mo teme «Y CI0BUA
PaBHOBECHS pbIUaray

bubnnorexa [JOK
https://m.edsoo.ru/ff0a48a6

61

KoaddunmeHT mosie3Horo neicTpust
Mexanusma. Jlaboparopnast pabora
«3mepenue K1/ HakmoHHOM
TUIOCKOCTI

0.5

62

Pemrenne 3amau mo teMe "Pabora,
MomHocTh, KITJT"

bubnuorexa [IOK
https://m.edsoo.ru/ff0a4c48

63

MexaHnueckast PHEpTHsl.
Kunernueckas v noteHIManbHas
JHEPIUsl

bu6mmoteka I[IOK
https://m.edsoo.ru/ff0a4252

64

3aKOH COXpaHEHUSI MEXaHUYECKOM
SHEpPIrUn

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a4360

65

YPpOK-3KCIIEpUMEHT 110 TEME
"DKCIepUMEHTaIBHOE ONPEAEIEHUE
W3MEHEHUs] KUHETUYEeCKOU U
MOTEHLHAIbHON SHEPTUH NTPU
CKaThIBaHUHM TeJa 110 HAKIOHHOM
IJIOCKOCTH"

66

KonTtponpHas pabora mo Teme
«PaboTa 1 MOIITHOCTb. DHEPTHD)

67

PesepBHbIii ypok. Pabora ¢ Tekcramu
mo TeMe "MexaHn4ecKkoe JBrKeHne"

but6mmoreka [JOK
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PesepBHeiil ypok. PaboTa ¢ TekcTamu

68 o teMme "Pabora. MOILIHOCTS. 1
Ouneprus"
OBILIEE KOJIMYECTBO YACOB I1O 68 4 12

I[TPOIT'PAMME
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8 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
(1]
Jlj;n Tema ypoxa Bcero Konrpoapusie | Ipakririeckue fl[:;:EHI/ISI :)Ig[(};l;((;i:;eenbﬂme
padoTbI padoTbI pecypes!
OcHOBHBIE [TOJIOKEHUSI MOJIEKYJISIPHO-
1 KMHETUYECKON TEOPUU U UX ONBITHBIC 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0a5256
TIOJITBEPIKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJT 1
3 Mopenu TBEPAOro, JKUAKOTO U 1 bubnnoreka [IOK
ra3000pa3HOro COCTOSIHUI BEIIEeCTBA https://m.edsoo.ru/ff0a540e
OOBsicHEeHHE CBOWCTB TBEPIOTO,
4 YKUJKOTO ¥ Ta3000pa3HOT0 COCTOSIHUN 1
BEIIECTBA Ha OCHOBE NOJIOKEHU
MOJIEKYJISIPHO-KHHETHIECKON TEOPHH
bu6mmoteka [IOK
5 Kpucrannuueckue u amopdHsle Tena 1 httos://m.edsoo.ru/ff0as800
5 CmaunBaHue U KaUJUIIPHOCTb. 1 bubnnorexa [IOK
[ToBepXHOCTHOE HATSKEHHE https://m.edsoo.ru/ff0a5530
7 TenioBoe paciIupeHHe U CkaTHe 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0a5a26
Temmnepatypa. CBsi3b TEMIIEpaTyphI CO
8 CKOPOCTBIO TETIOBOTO IBUKCHUS 1
YaCTHI]
9 BuyTtpennsist sneprust. CriocoOsl 1 bubmuorexa [LIOK
W3MEHEHUSI BHYTPEHHEN SHEPT U https://m.edsoo.ru/ff0a5c60
10 Buasl Teronepenaun 1 Bbubnunoreka [IOK
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https://m.edsoo.ru/ff0a6412

Ypok-koupepennus "[Ipakruaeckoe
WCIIOJIb30BAHHE TEMIOBBIX CBOMCTB

bu6mmoteka [IOK

1 BEILIECTB U MATEPHUAJIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"

12 KonunuectBo TennoTsl. Y aenbHas bubnuortexa [JOK
TEIUIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 VYpaBHeHHE TEII0BOTrO OanaHca. bu6mmoteka [LIOK
TemooOMeH U TEIIOBOE PABHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTtopHnast pabota

1 "HccnenoBanue sBICHUS bubnnorexa [JOK
TeIJI000MEHa IMPU CMEIIUBaHUT https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM U Topsuei BOJIbI"
Pacuer konrdecTBa TEIIOTHI,

15 HEO0OXOAMMOTO JIJIsl HarPEBaHUS TeJla
Y BBIJICJIIEMOTO UM TP OXJIKICHUH

16 JlaGopatopHas pabota "Onpenenenue bubmuoreka [LIOK
YACIBbHOU TEMJIOEMKOCTH BemiecTra" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIJINBA. Y IeJbHas TeTioTa bubmuorexa [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
IInaBneHue u oTBEpAECBaHNE

18 KPHUCTAJUIMYECKUX TeJI. Y IeJIbHast bubnnorexa [IOK

https://m.edsoo.ru/ff0a71d2

TEIUIOTA TIABJICHUS

19 JlaGopatopHas pabota "Omnpenenenue bubmuotexa [LIOK
YIEIbHOM TEIUIOTHI TUIaBIEHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpazoBaHue U KOHACHCALHSL. bu6mmoreka [IOK
Ucnapenue https://m.edsoo.ru/ff0a740c

21 Kunenwne. Y aenbHas Temiora Bbub6nunoreka [IOK
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apooOpa3oBaHUs M KOHICHCAIINH.
3aBUCHMOCTh TEMIICPATyPbl KUITCHHS
0T aTMOC(EepHOTO JTaBICHUS

https://m.edsoo.ru/ff0a786¢

22

BnaxxnocTs Bo3myxa. JlabopaTopHas
pabora "Onpenenenue
OTHOCHUTEJIbHOM BJIaKHOCTH BO3/1yXa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3amay Ha onpenesieHue
BIIQYKHOCTH BO3/yXa

24

[TpuHIMTIBL paOOTHI TETIIIOBBIX
nsurareneif. [lapoBas TypOuHa.
JIBurarenb BHyTPEHHET O CrOPaHUS

25

KIIJ] TenoBoro gBUraTes.
TenoBble ABUTATEIIN U 3aIIATA
OKpPY’KaoIIeH cpeibl

bubnuoreka [JOK
https://m.edsoo.ru/ff0a7c7c

26

3akoH COXPAHCHUSA U ITPEBPAILICHU A
SHCPTHHU B TCIJIOBBIX ITPpOHECCcax

27

[ToaroroBka K KOHTPOJIBHON paboTe
o TeMe "TennoBble SIBICHUS.
M3MeHeHune arperaTHbIX COCTOSTHH
BemecTBa"

bu6mmoteka I1IOK
https://m.edsoo.ru/ff0a83f2

28

KonTponbhas pabota o teme
"TensoBele aBIeHUA. M3MeHeHNe
arperaTHbIX COCTOSIHUM BeecTna”

bubnunorexa [IOK
https://m.edsoo.ru/ff0a86ae

29

3HCKTpH3aHI/I$I TCII. I[Ba poaa
QJICKTPUYCCKUX 3apsA10B

30

VYpok-uccnenopanue "SieKTpu3anus
TeJ UHIYKIUEN U IIpH
COMPHUKOCHOBEHUN"
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B3anmoaeiicTBue 3apsiKEHHBIX TETT.

bu6mmoreka [IOK

31
3akon Kynona https://m.edsoo.ru/ff0a87e4
DJIEKTPUUYECKOE MOJIE.
32 HarnpsxeHHOCTB 3JIEKTPUIECKOTO bubmmoreka [JOK
nosist. [IpuHnmn cynepnosuuuu https://m.edsoo.ru/ff0a8al0a
IIEKTPUUYECKUX MOJIeH
Hocurenu snexkTpruyeckux 3apsiios.
33 DOnemeHTapHbIi 3apsii. CTpoeHue
aToma
34 [IpoBogHUKY U AUAIEKTPUKU. 3aKOH bubnuorexa [LIOK
COXpaHEHUs IEKTPUIECKOT0 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Penrenue 3a1a4 Ha IpUMEHEHUE bubnnoreka [IOK
CBOWCTB 3JIEKTPUYECKUX 3apSAI0B https://m.edsoo.ru/ff0a90cc
DIIEKTPUUYECKUI TOK, YCIIOBUS €ro
36 cymiecTBoBaHUs. MICTOYHHUKHU bubnmorexa [TOK
y ' https://m.edsoo.ru/ff0a95a4
AIEKTPUUYECKOTO TOKA
37 JleficTBUSA AIEKTPUUECKOTO TOKA bubsmorexa HOK
P https://m.edsoo.ru/ff0a96b2
Vpoxk-uccnenosanue "JlelictBue
38 AIIEKTPHUYECKOTO IOJISI Ha TPOBOTHUKHU 1
U AUDJIEKTPUKH"
39 DJIEKTPUUYECKUI TOK B METAJIJIaX, bubnuoteka [IOK
JKUAKOCTAX U razax https://m.edsoo.ru/ff0a9838
40 DeKTpruUecKas 1erb U €€ COCTaBHbBIC
4acTH
Cwuita Toka. JlabopaTtopHas pabora
" bubmuorexa [IOK
41 N3mepenue u peryaupoBaHue CUIbl 0.5

TOKa"

https://m.edsoo.ru/ff0a8bd6
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https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
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https://m.edsoo.ru/ff0a8bd6

DNEeKTpUUECKOe HAMpsKEHHE.
Bonbt™mertp. Jlaboparophas padora

bubnnorexa [IOK

42 "N3mepeHue u peryjiupoBaHue 05 https://m.edsoo.ru/ff0a%e14
HanpsokeHus"

43 ConpoTuBieHUE MPOBOTHUKA. bubnnoreka [IOK
VY 1enpHO€E CONPOTUBIIEHUE BELIECTBA https://m.edsoo.ru/ff0aa738
JlaGopaTtopHast paboTa "3aBHCUMOCTb

44 AIEKTPUUECKOTO COMPOTUBICHUS 1 bubnmoreka [JOK
MPOBOJHUKA OT €T0 JUIUHBI, TUIOLIAIH https://m.edsoo.ru/ff0aa738
MOTIEPEYHOr0 CeUeHus: U MaTepuana'
3aBUCUMOCTb CHJIbI TOKA OT

45 HanpspkeHus. 3akoH Oma i yyacTka bubmmorexa LIOK

https://m.edsoo.ru/ff0aad4a

Henu
JlaGopaTtopHnast pabora
"HccnenoBaHue 3aBUCUMOCTH CHUJTBI

46 TOKAa, UIYILIEro 4Yepe3 pe3ucTop, oT 1 bubsmorexa HOK

https://m.edsoo.ru/ff0aa04e

COIIPOTHUBIIEHUS PE3UCTOPA U
HaIpsDKEHUs Ha pesucrope”

47 [TocnenoBarenbHOE U MapaenabHOE
COEZMHEHUS MPOBOIHUKOB
JlaGopatopHas pabota "IIpoBepka

48 IIPaBUJIA CII0KEHUS HANIPSKEHUI IIpH 1 bubmnorexa LIOK
MOCJIEN0BATEILHOM COEAMHEHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3ucTopon"
JlaGopatopHas padota "I[IpoBepka

49 IIpaBWJIa AJIs CUJIBI TOKA IIPU 1 bubmuotexa [LIOK

napajuieJIbHOM CO€IMHEHUU
pe3uctopon"

https://m.edsoo.ru/ff0aadle
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https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e

Pemrenne 3a1a4 Ha IPpUMCHCHHUE

50 3axoHa OMa 11 pa3IndHOro bubmorexa LHOK
AP https://m.edsoo.ru/ff0aaf8a
COCIMHEHUS TIPOBOTHUKOB
51 PaboTa 1 MOIIIHOCTB IMEKTPUYECKOTO bubmmoreka [JOK
ToKa. 3akoH Jlxoyins-Jlenna https://m.edsoo.ru/ff0ab124
JIaGoparopnas padora "OnpeneneHue
52 a60TpH u Ilzflomlfocnd 3JIeKTp HYECKOTr0 buGnnorexa [IOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DNEKTPUYECKHE ST U TIOTPEOUTEIH
53 DJIEKTPUUYECKOUN PHEPTUU B OBIT bubnnorexa [IOK
p p Y https://m.edsoo.ru/ff0ab660
KopoTtkoe 3ambikaHue
54 ITocTostHHBIE MATHUTHI, UX
B3aNMOEUCTBHE
55 VYpok-uccnenosanue "N3yuenue bubnnoreka [IOK
[IOJIEH ITOCTOSIHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarnautHoe none. MaroHuTHoe I10j1e
56 3eMIIM U ero 3HaueHue IS )KU3HU Ha Bubmorexa IIOK
https://m.edsoo.ru/ff0acOba
3emite
[ToaroroBka Kk KOHTPOJILHOM paboTe
1o TeMe "DIIeKTPUUECKHE 3aps/Ibl.
57 3apsoKeHHBIE TENA U UX bubnmorexa [TOK
P o . https://m.edsoo.ru/ff0abd2c
B3aumoaercTaus. [10CTOSHHBII
ANEKTPUUECKUI TOK"
KonTponpHas pabota mo teme
"DHeKTpUUecKre 3apsiIbl.
P P BuGanorexa LIOK
58 3apsoKeHHBIC Tena U UX 1

B3aumonencTus. IlocTOSIHHLBIN
anekTpuueckuii Tok" / Beepoccuiickas

https://m.edsoo.ru/ff0abea8
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https://m.edsoo.ru/ff0abea8

npoBepoyHas paboTa

59

PesepBHeIil ypok. Pabora ¢ TekcTamu
no teme "[locTostHHBIN
snekTpuueckuii Tok" / Beepoccuiickas
npoBepoyHas paboTa

bubnnorexa [IOK
https://m.edsoo.ru/ff0acdc6

60

OmneiT OpcTena. MaruuTtHoe 1nose
IIEKTPUYECKOr0 TOKa MarHuTHoe
10JI€ KaTyIIKU C TOKOM

bubnnorexa [JOK
https://m.edsoo.ru/ff0acld?2

61

[IpuMeHeHue >1eKTPOMarHuToB B
texHuke. JJaboparopnas padora
"N3yuyenue neicTBrs MAarHUTHOT'O
0JIsI HA IPOBOJAHMK C TOKOM"

0.5

bubnuoreka [JOK
https://m.edsoo.ru/ff0ac74a

62

DNeKTpOoABUTATEb IIOCTOSIHHOTO
Toka. Mcrons3oBanue
3JIEKTPOJBUTATENICH B TEXHUUECKUX
yCTpPONCTBaX M Ha TPAHCIIOPTE.
JlaGoparopHas pabora
"KoHCcTpynpoBaHue U U3y4eHHe
paboThl AnekTpoaBUTaTENS"

bu6mmoteka I1IOK
https://m.edsoo.ru/ff0ac86c¢c

63

Omnbrter @apazes. 3akoH
BHGKTpOMaFHHTHOfI UHAYKIOHWH.
IIpaBuno Jlenna

64

Dnektporereparop. CrocoOs
MTOTYYEHUS JIEKTPUUECKOU SHEPTHH.
DJIEKTPOCTAaHIIMH Ha
BO300HOBIISIEMBIX HCTOYHHKAX
SHEepPrun

65

[ToaroroBka K KOHTPOIBHOM paboTe
1o TeMe "DIIEeKTPUYECKue u
MarHUTHBIE SIBICHUSI
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https://m.edsoo.ru/ff0acdc6
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https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

KonTponbHnas pabora no teme

bubnnorexa [JOK
" 1 1
66 JuIeKTp ,I,/I FICCIHE 1 MATHITHbIC https://m.edsoo.ru/ff0ach14
SIBJICHUS
PesepBHblii ypok. Pabota ¢ Tekctamu bubmmoreka [JOK
67 1
1o reme "TernoBsle ABICHUS" https://m.edsoo.ru/ff0acc5e
68 PesepBHblii ypok. PaboTa ¢ TekcTamu 1
1o reme "MarHuTHsbI€ sIBICHUS"
B 1T
OBUIEE KOJIMYECTBO YACOB I1O 68 4 145

[TPOTPAMME
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9 KJIACC

KounvecTBO 9acoB DJIeKTPOHHBbIE
Ne Hdara uudpoBbie
Tema ypoka Konrpoabnbie | IlpakTnyeckue
n/n Bcero u3y4eHusi | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl

1 MexaHuueckoe IBHKEHUE. 1
MarepuanbHas TO4Ka

5 Cucrema orcuera. OTHOCUTEIIBHOCTD 1 bubnuorexa [JOK
MEXAHUYECKOTO IBUKEHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpPHOE IPAMOTIUHENHOE 1 bubnuorexa [LIOK
JBY)KECHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE NpsAMOIMHENHOE

4 nBuxeHue. CpeHsisi U MTHOBEHHAs 1
CKOpPOCTb

5 [IpsimonuHeitHOE paBHOYCKOPEHHOE 1 bubnuoreka [LIOK
JIBHKEHHE. Y CKOpEeHUE https://m.edsoo.ru/ff0ad8d4
CKopocCTh MPSMOIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBUKEHUSI. 1
I'padux ckopocTu
JlaGopatopHas pabota "Omnpenenenue

7 YCKOpPEHHUS Tea npu 1 1 bubnuoteka [IOK
PaBHOYCKOPEHHOM JBHKEHUU 110 https://m.edsoo.ru/ff0adb18
HAKJIOHHOM 11ockocTu"

8 CBo0Ooguoe nanenue tei. OIbITH 1
Tlanunes

9 PaBHOMeEpHOE ABMXKEHUE TTIO 1 bubnmoreka [IOK

okpyxHoctu. [lepron u yacrora

https://m.edsoo.ru/ff0ael76
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oOpamenus. Jlunelinas u yrionas

CKOpPOCTH
10 LleHTpOoCTpEeMHUTETLHOE YCKOPEHUE
1 [1epBe1ii 3akoH HetoToHa. BekTop bubnmoreka [JOK
CHJIBbI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubnnoreka [IOK
PaBnozelicTByIOIas cuna https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HproToHA. bubnuoreka [IOK
Cynepno3uuus cui https://m.edsoo.ru/ff0ae982
1 Pemenue 3anay Ha npuMeHeHue bubnuotexa [JOK
3aK0oHOB HproTOHA https://m.edsoo.ru/ffO0aeb6c
bubmuorexa [JOK
15 Cuna ynpyrocts. 3akok Tyka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3anau no reme «Cuia
yIPYTOCTH
17 JlaGopatopHnas pabota «Onpenenenue bubnnorexa [IOK
KECTKOCTH IIPYKUHBI» https://m.edsoo.ru/ffOaee28
bu6mmoreka [IOK
18 Cua Tperns https://m.edsoo.ru/ff0af738
19 Pemenne 3amaua mo teme «Cuia bu6mmoreka [IOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 JlaGopatopnas pabota "Onpenenenue bubnnorexa [HOK
K03 dULIEeHTa TPEHUS CKOJBKEHUS" https://m.edsoo.ru/ffOaf8be
P "3
o | e e e
. yupy ' https://m.edsoo.ru/ffO0afb8e
TpeHus
0o Cuia TSKECTH U 3aKOH BCEMUPHOTO bubnmoreka [IOK

TATOTEHUs. Y CKOpEHHE CBOOOTHOTO

https://m.edsoo.ru/ff0af044
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https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044

naJicHus

23

24

25

26

27

28

29

30

31

Ypok-koHpepenius "J{BrmkeHne Tel

BOKPYT TPaBUTAIIMOHHOTO IIEHTPa
(Conneunas cuctema). ['amaktuxu"

Pemenue 3aga4 no teme "Cuna
TSDKECTH U 3aKOH BCEMHUPHOTO
TArOTeHUS"

[TepBast KocMHUECKasi CKOPOCTb.
HesecomocTs 1 neperpysku

PaBHOBecue MaTepuaibHOM TOUKH.
AOGCOoNOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpIOTO TENA C
3aKpeIUIEHHOW OChIO BPAILlICHUS.
MowmenT cunsl. LlenTp Tsxectu

PaBHOBecue MarepuanbHOIl TOUKH.
AOGComoTHO TBEPAOE TEIO.
PaBHOBecue TBEpOTO TENA C
3aKpEIIEHHOW OChIO BPALICHUSI.
MowmenT cunsl. LlenTp Tsxectu

Pemenue 3anau no reme "MomeHT
cuibl. LleHTp TsxecTn"

IIoaroroBka k KOHTpOJ’ILHOﬁ pa60Te 10

TeMme "MexaHNnYeCKOe IBUKEHHUE.
B3aunmoneticteue Ten"

KonTponpHas pabota mo teme
"Mexanndeckoe IBHKEHHE.
Bzaumoneiictue Ten"

Nmnynbse Tena. mmynbe cuibl. 3aKoH

54

Bu6muoreka [JOK
https://m.edsoo.ru/ff0af5f8

bubmnoreka LIOK
https://m.edsoo.ru/ff0af33c

bubmuorexa [JOK
https://m.edsoo.ru/ffOafe36

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b02b4

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b0408

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b06ec

Bbubnmuoreka [JOK



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

COXPAaHEHHU UMITyJIbCa. YIIPYroe u
HEyIPyroe B3auMOJCICTBUE

https://m.edsoo.ru/ffOb07fa

Penrenue 3amay mo Teme "3akoH

bubnuorexa [IOK

32
COXpaHEHHUs uMIlyJbca' https://m.edsoo.ru/ff0b096c
33 Ypok-koHdpepenuus "PeakTuBHOE
JIBUKEHUE B PUPOJIC U TEXHUKE"
bubnnorexa [JOK
34 M 0
CXAHHHACCKad paboTa I MOIHOCTH https://m.edsoo.ru/ff0b0a84
PaGota cussl TsKECTH, CHITBI bubmmoreka [JOK
35
YIPYTOCTH M CHJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlabopaTtopHas pabota «OnpeneneHue
36 paboThI CUJIBI TPEHUS IIPU
PaBHOMEPHOM JBHM)KEHUH TeJIa 110
TOPU30HTAJILHON TOBEPXHOCTH»
37 CBs13b 3HEpTUU U pabOoTHI.
[ToreHnnanbpHas 3HEpPrus
Kunerndeckas sneprus. Teopema o bubnnorexa [IOK
38 .
KMHETUYECKON SJHEPTUu https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTUH B
MEXaHUKE
40 JlabopaTtopnast pabota «3yuenue bubnmnoreka [IOK
3aKOHA COXPaHEHUS YHEPIrUN» https://m.edsoo.ru/ffOb12fe
41 KonebaTenpbHOE NTBHYKCHHE U €T0 but6mmoreka [JOK
XapaKTePUCTUKN https://m.edsoo.ru/ff0b1858
42 3aryxaromiue KoueoaHusl. bu6mmoreka [IOK
Brinyxnennsie konebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MaremaTnuecKkuil 1 Npy>KUHHBIA

MassTHHUKU
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44

VYpoxk-uccienoBanue «3aBUCUMOCTb
nepuoa KoJieobaHui OT )KECTKOCTH
MIPY>KUHBI U MAcChI TPy3a»

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

45

[TpeBpartieHre SHEPTUH IPU
MEXAHUYECKUX KOJIEOAHUAX

46

JlabopaTtopHas padota «OnpeneneHue
YacTOTHI U TIEPHOJIa KOJIeOaHui
MPYXKUHHOTO MasITHUKA)»

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

47

JlaGopaTtopHnas padora «IIpoBepka
HE3aBUCHMOCTH IEPHO/Ia KoIeOaHui
rpy3a, MOJIBEIICHHOTO K HUTH, OT
Macchl rpy3a»

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

48

Mexaunueckue BoxHbl. CBOWCTBA
MEXaHU4ECKUX BOJH. [IponosibHbIE U
IIOIIEPEYHBIE BOJHBI

bu6mmotexka I[IOK
https://m.edsoo.ru/ff0b21fe

49

VYpok-koHpepenius "MexaHnueckue
BOJIHBI B TBEPJIOM TEIIE.
CeiicMuueckue BOJHEI"

50

3Byk. PacipocTpanenue u oTpaxeHue
3BYyKa

51

Ypok-uccnenoBanue "Habnronenue
3aBUCHMOCTH BBICOTHI 3ByKa OT
Y4acTOTHI"

52

I'pomKoOCTB 3ByKa U BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC

53

Ypok-koHpepennus "YapTpa3Byk U
nH(]pa3ByK B MPUPOJIC U TEXHHUKE"

but6mmoreka [JOK
https://m.edsoo.ru/ffOb23ca

54

[ToaroToBKa K KOHTPOJIBHOM pabOTE 1O

but6mmoreka [JOK

56



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
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https://m.edsoo.ru/ff0b23ca

TeMe "3aKOHBI COXPAHEHHUS.
Mexannueckue KojieOaHus v BOJIHEL"

KonTponbhas pabota no teme

55 "3akoHbI coxpaHeHus. MexaHuyeckue 1
Ko1€e0aHus ¥ BOJHLI"
DJIeKTPOMarHuTHOE TOJIE. bubmmoreka [IOK
56
DJIEKTPOMarHUTHbIE BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBoOICTBA 3JIEKTPOMAarHUTHBIX BOJTH
Ypoxk-kordepenuus "Ikana
58 3JICKTPOMArHUTHBIX BOJIH. bu6nmmorexka LIOK
Hcnonp3oBanue 31EKTPOMarHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH 11 COTOBOM cBA3n"
VYpok-uccnenosanue "M3yuenue
. bubmmoreka [JOK
59 CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6c
MOMOIIbI0 MOOMIIBHOTO TenedoHa
Pemenue 3agau Ha onpeneneHne
60 YaCcTOTHI U ITTUHBI DJICKTPOMArHUTHOM
BOJIHEI
DneKTpOMarHuTHas IPUPO/a CBETa.
61 CkopocTh cBeTa. BorHoBbIE CBOMCTBA bubmaorexa LOK
P ) https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounuku csera. [IpsamonuneitHoe
62 acCIIPOCTPAaHEHUE CBETA. 3aTMEHUS bubnnorexa [IOK
pactipoctp ) https://m.edsoo.ru/ff0b3658
Comnnua u Jlynsl
3aKoH OTpa)KE€HUs CBETA. 3epKaa.
but6mmoreka [JOK
63 Pemenue 3a1au Ha mpuMeHEHNE
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAKEHUsS CBETA
64 [Tpenomnenue cBera. 3akoH bubmuoteka [IOK
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IMPECIOMIICHUA CBETA

https://m.edsoo.ru/ff0b3aea

[TonHOE BHYyTpEeHHEE OTpaKEHHE CBETA.

65 Hcnonb30BaHKe MOJTHOTO BHYTPEHHETO bbmmorexa [IOK
yP https://m.edsoo.ru/ffOb3c5¢c
OTpaXKeHUS B ONTHYECKHUX CBETOBOAAX
JlaGopaTtopnasi pabota "MccnenoBanue
66 3aBHCUMOCTH YTIJIa IPEJIOMIICHUS
CBETOBOTI'O JIy4a OT YIJIa MaJCHHs Ha
rpanuue "Bo3nyx-crexsio""
Ypok-koHpepennus "Vcnons3oBanue
67 IIOJIHOTO BHYTPEHHETO OTPAXKECHMUSI:
CBETOBO/IbI, ONTHKOBOJIOKOHHAS CBSI3b"
bubnnorexa [JOK
68 JIunzel. OnTHyeckas cuja JIMH3bI
https://m.edsoo.ru/ffOb3f2c
bubnuoreka [JOK
69 [TocTpoenue n300pakeHuii B INH3AX
p p https://m.edsoo.ru/ffOb444a
JlaboparopHas pabota "Onpenenenue
70 ok EHOF(P; aC(leOSIHI/ISI U OETHHGCKOﬁ bubsmorexa HOK
Y P . " https://m.edsoo.ru/ff0b4206
CHUJIBI COOMPAIOIIIEH JTMH3BI
7 Ypok-koHpepenus "Ontuyeckue bubnnoreka [IOK
JMH30BbIe TPUOOpPHI" https://m.edsoo.ru/ffOc0a7e
72 I'na3 xak ontuyeckas cucrema. 3peHue bubmmorexa [IOK
P https://m.edsoo.ru/ff0b4684
73 Ypok-konpepentus "JlepexTo
3penust. Kak coxpanuts 3peHue"
Paznoxxenne 6eoro cBeTa B CIIEKTP.
74 OnbiTel HetoTOHA. CriokeHne bubnuoteka [IOK

CIIEKTpalbHBIX I[BETOB. /lucnepcus
CBETa

https://m.edsoo.ru/ffOc0f4c
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JlaGopaTtopHas pabota "OMbITHI 11O
pa3I0KeHuIo OeI0ro cBeTa B CIEKTP U

75 BOCIIPUSATHUIO LIBETA IPEIMETOB IPU UX bubmmorexa LIOK
P t pedl P https://m.edsoo.ru/ff0cOe2a
HaOJII0JIEHUH Yepe3 LIBETOBbIE
buabTphl"
VYpoxk-npaktukym "BosiHOBbIE
76 CBOWCTBA CBETA: IUCIIEPCHS,
uHTepdepeHIus u Tudpaxus”
77 Omnsitel Pezepdopa u nanerapHas bubmmoreka [IOK
MOZEJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 ITocrynater bopa. Moaens atoma bopa
HcnyckaHue v OTJIOIIEHNUE CBETa
79 aroMoM. KBanTsl. JInnenyaTeie bubmmorexa LIOK
' ' https://m.edsoo.ru/ff0c144c
CHEKTPBI
80 Ypok-npaktukym "Habmronenue bubmuoreka [JOK
CHEKTPOB UCITyCKaHU" https://m.edsoo.ru/ff0c1550
81 PamnoakTHBHOCTE U €€ BUIBI bubmmorexa LIOK
A A https://m.edso0.ru/ff0c1672
82 Crpoenue aromHOro aapa. Hyknonnas bubnnoreka [IOK
MOJIENb https://m.edsoo.ru/ffOc18ac
83 PannoakTuBHBIE IPEBPALLICHHUS. bu6mmoreka [IOK
N3oTomnsl https://m.edsoo.ru/ffOclal4
Pemenue 3agad mo reme: but6mmoreka [JOK
84 " "
PannoakTuBHBIE IPEBpALLECHUS https://m.edsoo.ru/ffOclb4a
85 [lepnon nonypacnana
VYpok-koH(pepeHnus "PaguoakTuBHbIE
p Gepenuia "Pax BuGmotexa ITOK
86 U3ITy4EHUs B IPUPOJE, MEIULIMHE,

TEXHUKE"

https://m.edsoo.ru/ff0c2126
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SlnepHblie peakunu. 3aKOHbI

87 COXpPaHEHHUS 3apsII0BOTO M MaCCOBOT'O bubmmorexa LIOK
P DA https://m.edsoo.ru/ff0c1c58
qucen
88 OHeprus CBsA3M aTOMHBIX saep. CBs3b bubmmoreka [IOK
MaccChl U DQHEPTUU https://m.edsoo.ru/ffOcld7a
89 Pemenue 3anay o reme "Snepusie
peakuun"
Peakuuu cunTte3a u neneHus saep. bubnnoreka [IOK
90 .
Hcrounnku s3ueprun CoslHLA U 3BE3]T https://m.edsoo.ru/ff0c1e88
Ypok-koHpepenmus "Anepuas
o1 sHepreTuka. JleicTBus
pPaZMOaKTUBHBIX U3IYYCHUN HA )KUBbBIE
OpraHu3Msl"
[ToaroroBka K KOHTPOJIBHOM paboTe 1Mo
92 TeMe "DJIEKTPOMAarHUTHOE TOJIE. bubnnorexa [IOK
DIIeKTPOMarHUTHBIE BOJTHBI. https://m.edsoo.ru/ff0c223e
KBanToBBIE siBNIEHUS"
KonTpoabHas pabota no reme
93 "DNIeKTpOMarHuTHOE MOJIE. 1
DIIeKTPOMarHUTHBIE BOJTHBI.
KBanToBsie siBenus"
[ToBTOpeHue, o6ob1IIEHNE.
94 JlaGopatopHbie pabOTHI IO KypC bubamorexa [TOK
" patop . P \ ypey https://m.edsoo.ru/ff0c245a
B3aumoneiictBue Ten
[ToBTOpenue, o6o6meHue. Pemenue
bu6nunoteka [IOK
95 pacyeTHBIX U KaYECTBEHHBIX 33]1a4 [0
" " https://m.edso0.ru/ff0c2572
teme "TemnoBsie Mpouecchl
96 [ToBTOpenue, 0606menue. Permenne bubnmoreka [IOK
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pPacYeTHBIX U KAYECTBEHHBIX 33]1a4 110
teme "KIIJ] TerioBeIx gBurareieci'”

https://m.edsoo.ru/ff0c2a22

IToBTOpenue, 0600eHNE. Permenue

bubnuorexa [IOK
97 pacyYeTHBIX M KaU€CTBEHHBIX 3a/1a4 110 1
" " https://m.edsoo.ru/ff0c2b30
teMe "KIIJI 2ekTpoycTaHOBOK
[ToBTOpenue, obobICHNE.
98 JlaboparopHbIie pabOTHI IO KypC 1 1 bubmorexa HOK
" P " Pey https://m.edsoo.ru/ff0c2c52
CBeTOBBIE ABIEHUS
[ToBTOpenue, o6oo6menue. Pabora ¢
99 TEKCTAMHU 110 TeME "3aKOHBI 1 Bubmaorexa IIOK
" https://m.edsoo.ru/ff0c2d6a
COXPAHEHHUS B MEXaHHKE
[ToBTOpenue, 0606meHue. Pabora c
100 TexcTtamu 1o teMe "Konebanns u 1 bubnmorexa [IOK
| https://m.edsoo.ru/ff0c2e82
BOJIHBI
IToBTOpenue, 0000mEeHue. Pabora ¢
P iﬂ bu6mmoteka I[IOK
101 TexcTamu 110 Teme "CBeTOBEIE 1
| https://m.edsoo.ru/ff0c3044
SIBJICHUS
[ToBTOpenwue, 0606menue. Pabota ¢
102 TekcTaMmu 1o TeMme "KBaHTOBas 1 1
snepHas ¢puzuka"
BIIEE KOJIMYECTBO YACOB IT
OBII] O CTBOYACOBIIO 102 3 97

[TPOI'PAMME
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6. IPOBEPAEMBIE IIPE/IMETHBIE PE3YJIbTATbI OCBOEHUSA
OCHOBHOM OBPA30BATEJBHON TPOT'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA30BAHUA
7 KIIACC

Kon .«
IIpoBepsiemble MpeAMeTHBIE Pe3yJIbTATHI 0CBOEHUsI OCHOBHOI

NMpoBepPsieMOro .
o0pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOT'0O 00111er0 00pa30BaHUs

pe3yJibTaTa

1.1 HCIMOJIb30BATh U3yYECHHBIE IOHATHS

12 pasiiniaTth ABJICHHUA IO ONMCAHWIO UX XapPAaKTCPHBIX CBOIMCTB M Ha
OCHOBC OIIBITOB, ACMOHCTPUPYIOIIUX JaHHOC (I)I/ISI/I‘IGCKOG SABJICHHUC

pacrio3HaBaTh INPOSIBIICHUE H3YyUCHHBIX (U3MUECKUX SIBICHUH B
13 OKpY’KalolleM MHpE, B TOM 4ucCie (U3NYECKUE SBICHHUS B MPHPO/IE,
IIPU 3TOM IE€PEBOAUTH NPAKTUYECKYIO 33Jauy B y4eOHYIO, BBLIEIATH

CYILECTBEHHbIE CBOMCTBA (MPU3HAKK) (PU3UUYECKUX SBICHUN

ONMCHIBATh HW3yYEHHBIC CBOWCTBA Tel W (DU3MUYECKUE SBJICHUS,
UCHoib3ysd (u3nyeckue BeIMYUHBI, MPU OMUCAHUU NPABUIBHO
TPAaKTOBaTh (PU3UYECKUH CMBICI HCHOJB3yEMbIX BEIHYUH, WX
14 0003HaYCHMS U €UHUIIBI (PU3NYECKUX BEIMYUH, HAXOIUTH (OPMYIIbI,
CBSI3BIBAIOIIME  JIAaHHYIO  (DU3MUECKYI0O BEIUYMHY C  JPYTHMH
BEIMYMHAMHU, CTPOMTh  TpaQuKM  HM3YyYEHHBIX  3aBHCHUMOCTEHN

(bU3UYECKUX BEIIUYUH

XapaKTCPU30BaTh CBOMCTBa TCII, (I)I/BI/I‘ICCKI/IC SABJICHUS W IIPOLICCCHI,
15 HCIIOJIB3Ysd HU3YUYCHHBIC 3aKOHBI, IIPpU J3TOM JdaBaTb CJIIOBECHYIO
q)OpMYHI/IpOBKy 3aKOHa MW  3allMChIBaTb €TI0 MAaTCMAaTHUYCCKOC

BBIPAKEHUE

OOBACHATh (U3NYECKUE SIBICHUS, MPOLECChl U CBOWCTBA TEN, B TOM
4yucllie M B KOHTEKCTE€ CUTyallMd NPaKTHUKO-OPUEHTUPOBAHHOTO
16 XapakTepa: BBISBIATh TNPUYMHHO-CIICACTBEHHbIE CBSI3U, CTPOUTH
' oObsicHeHHe M3 1 — 2 Jjormyeckux maroB ¢ omopod Ha 1 — 2
W3YYEHHBIX CBOMCTBA (PU3NYECKUX SIBJICHUN, (PU3NUECKUX 3aKOHA WU

3aKOHOMCPHOCTHU

1.7 pemaTh pacy€tHele 3a1a4u B 1 — 2 neiicTBUs, UCHONB3Yys 3aKOHBI U
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(dhopMybl, cBs3bIBaIOLINE (DU3HMUECKHUE BEIMYMHBI: HA OCHOBE aHaJIN3a
yCJIOBHSI 3aJlaud  3alUChIBaTh KpaTKOE YCIOBUE, IIOJICTABIATH
(u3nyeckre BEIUYUHBI B (JOPMYJIIBI U MPOBOJIUTH PACUEThI, HAXOAUTD
CIPaBOYHBIE JIaHHBIC, HEOOXOIUMBIC JJIs PEIICHUs 3a]a4, OLICHUBATh

PEATUCTUYHOCTD MOTYYCHHON (PU3NYECKON BEITUYHHBI

18

pacrio3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO PEIIUTh IMPH MOMOIIU
(GuU3NYeCKUX METOJAOB, B OIUCAHWU HCCIECJOBAHUSA BBIICIATH
MpoBepsieMoe  MpeAnojoxkeHue  (TUmoTesy),  pa3nuyaTb U
MHTEPIPETUPOBATh IOJyUYEHHBIM pe3yibTaT, HAaXOJUTh OIIMOKU B

XOJ¢ OIIbITa, ACJAaTh BBIBOABI 11O €T0 pE3yJibTaTaM

1.9

MPOBOAUTh OMbBITHI MO HAOMIOACHUIO (DU3HUECKUX SBICHUH WU
(¢u3MUeCKUX  CBOWCTB  Tell:  (OPMYJIHUPOBATH  IMPOBEPSCMEIC
MPENNoNoKEeHHUs, CcoOupaTb  YCTAaHOBKY M3  MPEAJIOKEHHOTO

000pyI0BaHUS, 3aMMCHIBATH XOJI OIBITA M (HOPMYITHUPOBATH BBIBOJIBI

1.10

BBITIOJIHATH MPSIMbIE U3MEPEHUSI C UCIOJIb30BAHUEM AHAJIOTOBBIX U
uudpoBBIX MPHOOPOB, 3aMKMCHIBATh MOKAa3aHHUs MPHOOPOB C y4ETOM

3aJlaHHOM aOCOMIOTHON MOTPEUTHOCTH U3MEPEHHH

111

MPOBOAUTH  HUCCIIEOBAaHME 3aBUCHUMOCTH  OJIHOM  (pu3nueckoit
BEJIMYUHBI OT JPYyTrOM C HCIOJIb30BAHMEM NIPSIMBIX HW3MEpPEHUH,
y4acTBOBaTh B IUIAHUPOBAaHMM Y4YEOHOI'O MCCIEIOBaHUSA, COOMPATH
YCTAHOBKY M BBIIIOJIHATh U3MEPEHUS, CIEAYsl IPEIOKEHHOMY IUIaHy,
(GuKcupoBaTh pPE3yNbTaThl IMOJYUYEHHOH 3aBUCUMOCTH (PU3NYECKHX
BEJIMYMH B BUJIE MTPEIJIOKEHHBIX TaOIHUI] U TPapUKOB, €TIaTh BHIBOIbI

10 pe3yJibTaTaM HUCCIICAOBAHUA

112

MIPOBOAUTh KOCBEHHBbIE M3MEpPEHUs (PUINYECKUX BEJIUYUH, CIEAys
MPeI0KEHHOW MHCTPYKUUU: TIPU BBIMOJIHEHUH U3MEPEHU coOuparh
JKCIIEPUMEHTAIBHYIO YCTAHOBKY M BBIYUCIIATH 3HAYCHUE HCKOMOM

BCJIMYUHBI

1.13

C06J'IIOII8.TB npaBujia TCXHHUKU 0€30IacHOCTH Ipn pa60Te C

1ab0paTopHBIM 000pyA0BaHHEM

1.14

yKa3blBaTh TMPUHIMIBI  JEUCTBUS NPUOOPOB W TEXHUUYECKHUX
YCTPOMCTB, XapaKTepHU30BaThb MPUHLHUINBI JEUCTBUS HM3YyYECHHBIX
npuOOpPOB M TEXHUUYECKUX YCTPOHCTB € MOMOIIBIO HX OINHUCAHMS,
UCTIONIb3Ysl 3HAHUS O CBOMCTBaX (U3MYECKHUX  SBICHUH U

Heo0xouMBbIe GU3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH
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1.15

MPUBOAUTL TPUMEPHl (HAXOAUTh HHQPOPMALUIO O TPUMEPaXx)
MPAKTUYECKOTO UCIOIB30BAHUS (PU3UYECKUX 3HAHUI B IMOBCETHEBHOM
KHU3HH Ui o0ecriedeHusi Oe30IacHOCTH TpH  OOpamieHHH ¢
npudopamMy U TEXHUYECKUMHU yCTPOHCTBAMHU, COXPAHEHHUS 3I0POBBS U

CO6J'II-OI[€HI/I$I HOPM 5KOJIOTHYCCKOr'o MOBCACHUS B Oprmanmeﬁ cpeac

1.16

OCYIIECTBIISATH OTOOP MCTOYHHKOB MH(POpPMALUU B ceTu VHTEpHET B
COOTBETCTBUHM C 3a/IaHHBIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMCIOLINXCS 3HAaHUM W MyTEM CPaBHEHMS DPA3IMYHBIX HCTOYHUKOB
BBIICNATh MH(OpMAIUIO, KOTOpas SBISAETCS MPOTHBOPEUYUBOW HIIH

MOJKET OBITh HEOO0CTOB CpHOﬁ

1.17

HCIIO0/Ib30BaTh pu BBIITOJIHCHUH yueOHBIX 3alaHUI
Hay4YHONOIYJIAPHYIO  JIUTEpaTypy  (U3MYECKOTO  COAEpIKaHMUS,
CIIpaBOYHBIE MaTEpHUalbl, pecypcbl cetd MHTepHer, BiageThb
npuéMamMu KOHCIIEKTHPOBAHUS TEKCTa, IpeoOpa3oBaHus HH(popManuu

U3 OJHOM 3HAKOBOM CHCTEMBI B APYTyro

1.18

CO3/1aBaTh COOCTBEHHBIE KPATKHE MUCbMEHHBIE U YCTHBIE COOOIICHHUS
Ha OCHOBe 2 — 3 WUCTOYHMKOB uHPoOpMauu (GU3HIECKOTO
COJIep>KaHus, B TOM YHCIe MyONUYHO J1elaTh KpaTKue COOOIICHUS O
pe3yabpTaTax TMPOEKTOB WM Yy4YeOHBIX HCCIIEIOBAaHUM, TPH OSTOM
rPAMOTHO MCHOJIb30BaTh M3YYEHHBIM MOHATUWHBIN anmapar Kypca

(u3HKH, COMPOBOKIATh BBHICTYIIJICHUE MTPE3CHTAIIEN

1.19

IIpH BBIITOJIHCHHUN y‘le6HLIX IMPOCKTOB U I/ICCJ'IeI[OBaHI/Iﬁ pacnpeacissiTh
00513aHHOCTH B rpyarie B COOTBETCTBUH C ITOCTABJICHHBIMUA 3a/la4aMU,
CJICIUTh 3a BBIIIOJHCHUCM IlJIaHa I[GflCTBI/Iﬁ, aJICKBATHO OIICHUBATH
COOCTBEHHBII BKJIal B  JCATCIBHOCTH TI'pPYIIIbI, BbICTPAUBATH
KOMMYHHKAaTHUBHOC BSaHMOHeﬁCTBHe, YUUTBEIBasA MHCHHC

OKPYXKaroII1X

8 KJIACC

Kon
NMpoBEPAEMOro
pe3yiabTara

IIpoBepsiemble IpeIMeTHBIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbI OCHOBHOI'0 00111er0 00pa3oBaHus

11

HUCIIOJIB30BAaTh ITIOHATHUA

1.2

pas3iiniaTth SABJICHUA IO OMNHUCAHUIO UX XApPAKTCPHBIX CBOMCTB M Ha

OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (U3NYECKOE SBICHUE

64




13

pacrmo3HaBaTh MpPOSBICHUE W3YUYCHHBIX (U3MYECKUX SBJIECHUN B
OKpY’KalolleM MHpE, B TOM 4ucie (U3NYECKUE SBICHHUS B MPHPO/IE,
[IPU 3TOM MEPEBOIUTH MPAKTHUECKYIO 337auy B y4eOHYIO, BBIICISAThH

CYLIECTBEHHBIE CBOICTBA (MPU3HAKH) (PU3NUECKUX SBICHUMA

14

OIMCHIBATh HW3y4YCHHBIE CBOMCTBA Tel M (HU3MUYECKHUE SIBICHHS,
UCTONB3yd (U3MYECKHE BEIMYUHBI, IMPH ONUCAHUU TPABUIIBHO
TPAaKTOBaTh  (U3UYECKHHA  CMBICI  HCIONB3YEMBIX  BEJHYMH,
0003HAYCHHS U eIUHUIIBI (PU3NYECKUX BEIMYUH, HAXOIUTH (OPMYIIBI,
CBS3BIBAIOIIME JAaHHYI0 (U3UYECKYI0 BEIMYMHY C  JPYTUMH
BEIMYMHAMHU, CTPOMTH TpaQuKH  HM3YyYEHHBIX  3aBHCUMOCTEH

(1)I/I3I/I‘IGCKI/IX BCJIIMYHH

15

XapaKTCpHU30BaThb CBOMCTBaA TCII, Q)HBI/IIIGCKHC SABJICHUSA W IIPOLICCCHI,
HCIIOJIB3Ysd HM3YUYCHHBIC 3aKOHBI, IIPpU 3TOM JdaBaTb CJIIOBECHYIO
(I)OpMYJ'II/IpOBKy 3aKOHa MW  3allucCblBaTb €ro MarcMaTu4dcCKocC

BBIPAKEHUE

1.6

OOBSICHATh (PU3UYECKHE MPOIECChl M CBOMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CHTyallMid TPAKTHKO-OPUEHTUPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUYUHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH 00bsACHEHHUE U3 |
— 2 JIOTMYECKUX IIaroB ¢ mMoMmomipio 1 — 2 W3YyYCHHBIX CBOMCTBA

(I)I/I3I/ILIGCKI/IX HBHeHHﬁ, (I)I/I3I/I‘ICCKI/IX 3aKOHa WJIN 3aKOHOMCPHOCTH

1.7

pemaTth pacyéTHble 3a7aud B 2 — 3 NENUCTBUS, UCIIONb3Ysl 3aKOHBI U
(dhopmyIibl, CBsA3BIBatONME (PU3NUECKHE BETUYMHBL: HA OCHOBE aHAIU3a
YCIJIOBHSI 3a/1a4¥ 3alUChIBaTh KPATKOE YCIOBUE, BBIABISTH HEJOCTATOK
JNaHHBIX JJI pelIeHUs 3a/Jayd, BbIOMpaTh 3aKOHBI U (OPMYIIBI,
HeoOXoauMBbIEe ISl €€ pelleHHs], MPOBOJUTh PACYETHl U CPAaBHUBATH
MOJTy4YeHHOE 3HA4YeHHe (U3NYECKONM BEIUYHHBI C HW3BECTHBIMU

JaHHBIMH

18

pacnio3HaBaTb HpO6HCMBI, KOTOPBIC MOXHO PpCHIUTH IPpU IMOMOIIN
(bHSI/I'—IeCKI/IX MCTOOOB, UCITIOJIB3YS OIMMUCAHUC UCCIICAOBAaHMs, BBIACIIATD
MMPpOBEPACMOC TIPCATIOIOKCHUEC, OUCHHUBATL IMPABUJIIBHOCTL IIOPSAJKa

IMPOBCACHUA UCCIICIOBAHUS, ACTIATh BBIBOABI

1.9

IPOBOANTH OIBITHI 1O HAONIOACHUIO (U3UYECKUX SIBICHUH WIH
¢u3uueckux  CBOMCTB  Tem:  (opMyIHMpOBaTh  MPOBEpSiEMbIC

MPEaNoIOKeHUs, coOupaTh  yCTAaHOBKY U3  MPEII0KEHHOTO

000pyI0BaHUS, OIIMCHIBATH X0/ OIBITAa U (YOPMYITUPOBATH BBIBO/IBI
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1.10

BBIIIOJIHATL NPSAMBIE U3MEPEHUS C MCIOJb30BAaHUEM aHAJIOIOBBIX
npuOOPOB M TATYUKOB (PU3MUECKUX BEJINYHH, CPAaBHUBATH PE3YJIHTATHI

M3MEPEHUH ¢ y4ETOM 33JIaHHON aOCOIOTHON MOTPEUTHOCTH

111

MPOBOJUTH  HCCJIECIOBAHME  3aBHUCUMOCTH  OJHOW  (hU3HUYECKOMH
BEIMYHMHBI OT JPYrOM C MHCIOJNb30BAHUEM MPSMBIX HW3MEPEHUI:
IUTAHUPOBATh HCCJEOBaHUE, COOMpATh YCTAaHOBKY U BBINOJHATH
U3MEpeHus, clexys  INpeUIoKeHHOMY  IUIaHy, (UKcHpoBaTh
pe3yabTaThl MOJYYSHHOM 3aBHCUMOCTH B BUAE TaONUIl U TpaduKoB,

ACJIaTh BbIBOJBI 110 pE3YyJibTaTaM UCCIICAOBAHU

112

IIpOBOAUTDH KOCBCHHBIC HU3MCPCHUA (1)I/I3I/I‘IGCKI/IX BCJINYHMH:
IUIAHUPOBATb U3MCPCHUS, CO6I/IpaTB IKCIICPUMCHTAJIbHYIO YCTAHOBKY,
CJICays HpGIIJIO)KeHHOfI WHCTPYKIIMU, W BBIYUCIIATH 3HAYCHUC

BCIIMYMHBI

1.13

CO6.]'IIOI[8.TB [mpaBuJia TCXHHUKH 0e30macHOCTH Ipu pa60Te C

1a00paToOpHbIM 000pYyI0BAaHUEM

1.14

XapaKkTepU30BaTh MPUHLUIIBI JEHACTBUS HU3YyYEHHBIX HpUOOPOB U
TEXHUYECKUX YCTPOWCTB C OINOPOM HAa HUX OIMUCAHUsA, HCIOJIb3Ys
3HaHHUA O CBOWCTBAaXx (U3NYECKUX SIBICHUH U HEOOXOJUMBbIE

(I)I/I3I/ILIGCKI/IG 3aKOHOMCPHOCTH

1.15

pacno3HaBaTh IMPOCTHIC TCXHUYCCKUC YCTPOﬁCTBa U U3MCPUTCIIbHBIC
HpI/I60pI>I o CxXe€MaM M CXEMAaTUYHBIM PpHUCYHKaM, COCTABJIATH CXCMbI
QJICKTPHUICCKUX LIEIeil C IOCIENOBaTEIbHBIM U napaJijiCJIbHbIM
COCIMHECHUECM OJICMCHTOB, pasinvas YCJIOBHBIC 0003HAYCHHUS

QJICMCHTOB 3JICKTPUYCCKUX Lenein

1.16

NPUBOAUTH TNpPUMEPHl (HAXOAUTH HWHPOPMALUIO O TMpUMepax)
MPaKTUYECKOTO MCIOIb30BaHMsI (U3NYECKUX 3HAaHUHN B TTOBCETHEBHOM
KHU3HM Ui o0ecriedeHusi ©O€30IacHOCTH MpH  OOpalieHHuH ¢
npruOOpaMy U TEXHUYECKUMHU YCTPOICTBaAMH, COXpAaHEHUS 3/I0POBbS U

CO6J'IIO,I[CHI/I}I HOPM 5KOJIOTUYCCKOT'0 MOBCACHUS B Opr)KaIOIJ_ICﬁ cpeac

1.17

OCYIIECTBIISATh MOUCK HHPOPMAIHH (PU3UIECKOTO COJIEPKAHUS B CETH
HNuTepHeT, HAa OCHOBE HUMEKIOUIMXCSA 3HAHUKW U IIyTEM CpPaBHEHUS
JOTIONTHUTEIBHBIX HCTOYHUKOB BBIACIATh HHGPOpPMAIUIO, KOTOpas

SBIISICTCS IPOTUBOPEYMBON HITH MOKET OBITH HEJJOCTOBEPHOM

1.18

WCIOJb30BaTh IPHU  BBHIMOJIHEHUM YYEOHBIX 3aJaHUl  Hay4yHO-
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MOMYJISIPHYIO JIUTEpaTypy (PHU3NYECKOro COAEpIk aHHs, CIPAaBOUHBIE
Marepuaibl, pecypcbl cethu  MHTEepHET; BiaAeTh NOpUEMaMH
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOdpa3oBaHus HHPOPMAIMKU U3 OJHOM

3HAKOBOM CUCTEMBI B IPYTYIO

1.19

CO3/1aBaTh COOCTBEHHBIC MMCHMEHHBIC U KPATKHUE YCTHBIC COOOIICHMS,
000011asi MHPOPMAIMIO W3 HECKOJIBKUX HMCTOYHUKOB (DH3UYECKOTO
COJIEp’KaHusl, B TOM 4YHCIIC MYOJIMYHO TMPEICTABISITh PE3yJbTAThI
MPOCKTHON WJIM HCCIEAOBATEIIbCKON JIEATEIbHOCTH, TPU ITOM
rpaMOTHO MCIIOJIb30BaTh W3YYEHHBIM MNOHATUWHBIA amnmapar Kypca

(I)I/I3I/IKI/I, COIIPOBOKAATH BBICTYIIJICHUC Hpe3eHTaHHeﬁ

1.20

MIPU BBIMIOJIHEHUU Y4YEOHBIX MPOEKTOB U HCCIEAOBAHUN (DU3UUECKUX
MIPOLIECCOB PacCHpEesITh 0053aHHOCTU B I'PYIIE B COOTBETCTBHH C
MOCTaBJICHHBIMU  3aJa4aMM, CJIEAWTh 3@ BBIIOJIHEHUEM IUIAHA
JEACTBUA W  KOPPEKTHUPOBaTh  €ro, aJIeKBAaTHO  OILICHUBATh
COOCTBEHHBI BKJAJ B JEITENbHOCTb TPYMIbI, BBICTPAUBAThH
KOMMYHUKAaTUBHOE  B3aWMOJICUCTBUE,  TPOSIBISAA  T'OTOBHOCTH

paspemiats KOHPIUKTHI

9 KJIACC

Kon
NpoBepPsIeMOro
pe3yjabTara

HpOBepﬂeMble NMPEAMETHBIC PE3YJIbTATHI 0CBOCHUSA OCHOBHOM
06p330BaTe.ﬂbH0ﬁ nporpaMmsl OCHOBHOTI'O 001ero 06p330BaHI/IH

11

HCII0JIb30BATh U3YYCHHBIC ITOHATHA

1.2

pas3jiniaTth SABJICHUA IO OMNHUCAHWUIO UX XAPAKTCPHBIX CBOIMCTB M Ha

OCHOBC€ OIIBITOB, ACMOHCTPUPYIOIUX JaHHOC (i)I/ISI/I‘-IeCKOC SIBJICHUEC

13

pacro3HaBaTh MPOSBIECHUE W3YUYEHHBIX (U3NUECKUX SIBICHUNH B
OKpY’KalOIIeM MHpE, B TOM 4Hucie (U3NYECKUE SBICHHUS B MPHUPOJIE,
MIPH 3TOM MEPEBOIUTH MPAKTHUECKYIO 337auy B y4eOHYIO, BBIICIATh

CYIIIECTBEHHBIE CBOWCTBA (MPU3HAKH ) (PU3HUECKUX SIBJICHUN

14

ONHMCHIBATh HW3YYCHHBIC CBOWCTBA Tel W (DHU3UYCCKHE SBIICHHS,
UCTONB3ys (U3MUYECKHe BEIWYWHBI, TP OIUCAHUU TPaBUIBHO
TPaKTOBaThb  (PU3UYECKUI  CMBICT  HCIONB3YyEMBIX  BEIWYHH,
0003HaUYCHUSI M eTUHUIIBI GU3UICCKUX BEITUYNH, HAXOUTh (POPMYIIBI,

CBSI3BIBAIOIIME JIAHHYIO  (DU3MYECKYI0 BEIMYUHY C  JIPYTUMH
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BEeIMYMHAMH,  CTPOUTH  TIpadUKU  U3YyUYEHHBIX  3aBUCUMOCTEH

(hU3HYECKUX BETTMUNH

15

XapaKkTepu30BaTh CBOICTBa Tell, (PU3MUECKUE SIBICHUS U MPOLIECCHI,
WCIONIb3Ysl HW3YYEHHbIE 3aKOHBI, MpPU OTOM JaBaThb CIOBECHYIO
GbopMyIHpPOBKY 3aKOHAa ¥ 3alUCHIBaTh €ro0  MaTeMaTHYECKOe

BBIPpAXXCHUE

1.6

OOBSICHATH (PM3UYECKHE MPOLECCHl M CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CHUTyallud IPaKTHKO-OPUEHTUPOBAHHOIO  Xapakrepa:
BBISIBJISITH IPUUYUHHO-CJIEICTBEHHBIE CBA3H, CTPOUTH 00bICHEHUE U3 2
— 3 JIOrMYecKHX IIaroB ¢ MOMOIIbI 2 — 3 H3YyYEHHBIX CBOMCTBa

(bu3NYEeCKUX SBICHUN, (PU3MUECKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

pemiate pacuéTHbIC 3aJaudl (ONMMpAIOIIMECs Ha CHCTeMy M3 2 — 3
yYpaBHEHMIi), HCIONB3ysT 3aKOHBI W  (OpMyJbI, CBS3BIBAIOIIUE
¢usnueckue BEJWYMHBI: HAa OCHOBE AaHalM3a YCIOBUS 33/a4d
3alHChIBATh KPAaTKO€ YCJIOBHE, BBUIBISATH HEJOCTAIOUIME  HIIH
M30BITOYHBIC JaHHBIC, BEIOMPATH 3aKOHBI U (POPMYIIBI, HEOOXOAUMEIE
JUI pelleHMs], NMPOBOANUTh PACUYEThl M OLIEHUBATh PEATUCTUYHOCTD

MOJIyYEHHOTO 3Ha4€HUs PU3NYECKON BETMUUHBI

1.8

pacnio3HaBaTb HpO6JIeMI>I, KOTOPBIC MOXHO pCHIUTh IIPU MMOMOIINN
(1)I/ISI/ILICCKI/IX MCTOOOB, UCITIOJIb3Ys OITMCAHUEC UCCIICA0BAHUA, BEIICIATH
IpoOBEPACMOC MNPCAIIOJIOKCHUE, OUCHHUBATHL IPABUIIBHOCTH IOPAAKa
MMpOBCACHUA HUCCIICAOBAHUA, ACJIATh BBIBOJAbI, HWHTCPIPECTUPOBATH

PE3YIIbTAThI Ha6J'IIOI[eHI/II71 " OIIBITOB

19

MPOBOAUTH OMBITHl O HAOMIOACHUI0 (U3NYECKUX SBICHUA WIH
(u3MYECKUX CBOWCTB TEJI: CAMOCTOSITENIbHO COOMpAaTh YCTAaHOBKY W3
M30BITOYHOTO Habopa 00OpYyIOBaHUS, OMUCHIBATH XOJ OIBITA U €r0

pe3ynbTathl, GOPMYyIUPOBATH BBIBOIBI

1.10

MPOBOAUTh TPU HEOOXOIMMOCTH CEpUI0 TMPSMBIX H3MEpEHUH,
OTpesieNisisi CpelHee 3HAuYeHHE H3MepseMOil BeaMuYuHBI ((POKyCcHOE
paccTostHue coOuparoieil JHH3bI), 000CHOBBIBATH BHIOOpP CrOcO0a

U3MepeHus (M3MEpPUTENBHOTO Ipudopa)

111

MPOBOJIUTH HCCIIEOBAaHUE 3aBUCUMOCTEH (PU3MUYECKUX BEIHYUH C
HCIIOJIb30BAHNUEM IIPSIMBIX HM3MEPEHUH: IUIAHUPOBATh HCCIIEIOBaHUE,
CaMOCTOSITENILHO COOMpPAaTh YCTAaHOBKY, (DUKCHUPOBATh pE3YJIbTAThI

HOqueHHOﬁ 3aBUCHUMOCTH (bPISI/I‘ICCKI/IX BCJIIMYHUH B BUC Ta6J'II/IHI/I

rpaduKoB, JeNaTh BEIBOJBI IO PE3yJIbTaTaM MCCIIEeIOBAHHS
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112

IPOBOJUTh  KOCBEHHbIE  H3MEPEHHA  (U3NYECKUX  BEIMYHUH:
IUTAHUPOBATh U3MEPEHUS, COOUPATh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY
U BBIIOJHATE W3MEPEHUs, CIeays IPeAJIOKEHHONM HWHCTPYKLUH,
BBIYMCIIATh 3HAYEHUE BEIMYMHBI U AHAJIU3UPOBATH IIOJIyYCHHBIE

Pe3yNbTaThl ¢ YYETOM 3aJaHHOW MOTPEITHOCTH U3MEPEHHI

1.13

coONIOIaTh  MpaBWJIa TEXHUKH OE€30MaCHOCTH IpuU  paboTe ¢

J1a00paTOPHBIM 000PYI0BaHHUEM

1.14

pa3nuyaTh OCHOBHBIC NPHU3HAKU HM3YUYEHHBIX (U3UYECKUX MOJENICH:
MaTepuagbHas ToOuKa, aDCOJIIOTHO TBEPAOE TEJI0, TOUEUHBIH UCTOUHUK
CBeTa, JIy4y, TOHKas JIMH3a, IUIaHeTapHas MOJENb aTOMa, HYKJIOHHAas

MOZCJIb aTOMHOTI'O dapa

1.15

XapaKTepU30BaTh MPUHLUIBI JEHCTBUS H3YyYEHHBIX HpUOOPOB U
TEXHUYECKUX YCTPOMCTB C OINOpPOM HAa HUX OIUCAHUs, HUCIOJIB3Ys
3HaHUS O CBOMCTBax (M3MUECKUX SIBJICHUH ¥ HEOOXOIMMBIC

(1)I/I3I/I‘IGCKI/IG 3aKOHOMCPHOCTH

1.16

UCIIOJIb30BAaTh CXEMbl M CXEMaTHYHbIE PUCYHKHM HM3yUYEHHBIX
TEXHUUYECKUX YCTPOMCTB, MU3MEPUTEIIBHBIX npubopoB "
TE€XHOJIOTMYECKHUX IPOLIECCOB MpPH PELICHUH Y4eOHO-TIPAKTHUYECKUX
3aJa4, ONTUYECKUE CXEMBbI ISl IOCTPOEHUS N300pakeHUH B MJIOCKOM

3epKajie U coOMparoleit JnuH3e

1.17

MPUBOJIUTL TpUMEpbl (HAXOAUTh HWHQPOPMALMIO O MPUMEPAX)
MPAKTUYECKOTO MCIOIb30BaHUsI (PU3NYECKUX 3HAHUUN B MOBCETHEBHOU
KU3HM I oOecriedeHus: Oe30MacHOCTH TpU  OOpalieHun ¢
npuOOpaMu U TEXHHUECKUMHU YCTPONCTBAMH, COXpAHEHUS 3/I0POBBS U

COOJTIOICHHSI HOPM PKOJIOTUYECKOTO MOBEACHUS B OKpYKaroIllel cpeze

1.18

OCYIIECTBIIATH MOUCK MHPOPMAINK (U3HUECKOTO COACPKAHUS B CETU
WnTepHer, camocTOsATENbHO (OopMyIupyss TOMCKOBBIM  3ampoc,
HaXOIUTh IYTH  OINpPEAENCHUS  JOCTOBEPHOCTH  IOJYYEHHOMH
uHpOpMallUd Ha OCHOBE HMEIOIIMXCS 3HAHUH M JOMOJHUTEIbHBIX

HCTOYHHKOB

1.19

WCIOJIb30BaTh IPHU  BBHIMOJHEHHMM Y4YEOHBIX 33JaHUA  HAy4YHO-
MOTYJIIPHYIO JIUTEPATypy (PU3MUECKOro COJEepKaHHs, CHpPaBOYHBIC
MaTepuansl, pecypchl cetu MHTepHeTr; BiageTs npuémamu

KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus MH(POpMAIIUN U3 OJHOM

3HAKOBOW CHCTEMBI B IPYTYIO
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1.20

CO3llaBaTh COOCTBEHHBIC THCHMEHHBIE M YCTHBIE COOOIICHHUS Ha
OCHOBEe WH(POpPMAIUU W3 HECKOJIbKHX HCTOYHHKOB (PH3UYECKOTO
COJIepKaHusl, MyOJIMYHO TIPEJICTABIATh PE3yJIbTaThl MPOSKTHOW WU
WCCIIeIOBATENIbCKOH  JCSITENbHOCTH, NP 3TOM  TPaMOTHO
WCIOJIb30BATh N3YYCHHBIN TOHATHIHBIN anmapaTr u3y4aeMoro pasjerna
(UMK W COMPOBOXIATh BBICTYIUICHHWE IMPE3EHTAMECH C Y4ETOM

0COOCHHOCTEH ayIUTOPUN CBEPCTHUKOB

121

MIPY BBIMIOJIHEHUU YYEOHBIX MPOEKTOB U HCCIEAOBAHUN (DU3MUECKUX
MIPOLIECCOB PacCHpeesITh 00S3aHHOCTU B I'PYIIE B COOTBETCTBUH C
MOCTaBJICHHBIMU  3aJja4aMM, CJIEAUTh 3@ BBINOJIHEHUEM IUIAHA
JEUCTBUA W  KOPPEKTHUPOBaTh  €ro, aJeKBaTHO  OILICHUBATh
COOCTBEHHBI BKJAJ B JCITENbHOCTb TPYMIbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMOJICUCTBHUE,  NPOSIBISAA  T'OTOBHOCTH

paspemiatb KOHPIUKTHI
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IMPOBEPAEMBIE DJIEMEHTBI COAEP KAHUA

7 KIIACC

Kon
pasneJa

Kon
3JIEMEHTA

HpOBepﬂeMble 3JIEMEHTHBI COACPKAHUA

®U3UKA U EE POJIb B [TIO3HAHUU OKPYXXAIOIIETO MUPA

11

Ousuka — Hayka O [pupoje. SIBIEHHS NPUPOJIBIL.
Odusnyeckue  SABICHUS:  MEXaHUYECKUE,  TEIJIOBBIE,

QJICKTPHUYCCKUC, MAIrHUTHBIC, CBETOBLIC, 3BYKOBBLIC

1.2

Ousnyeckne  BenWYHMHBL  M3MepeHune — U3HMUECKHUX
BennunH.  Pusmueckue  npudopsl.  [lorpemHoctsh

n3MepeHnil. MexxayHapoHas CUCTEMA €AUHULL

13

EcrecTBeHHOHAYYHBII METO/ TMO3HaHUS: HaOIIOJeHUE,
IIOCTAHOBKA HAy4YHOT'O BOIIPOCA, BBIIBMIKEHUE THUIIOTE3,
OKCIIEPUMEHT TI0 TPOBEPKE THIOTE3, OOBSICHEHUE

Ha6J’IIO,Z[aCMOFO SABJICHUA

14

Onucanue (I)I/I3I/I"ICCKI/IX SIBIICHUH C IOMOILBIO MOJETIEH

15

[IpakTuueckue paboThI:

#H##Par###13mepeHne pacCTOSHUN.
#H#HPar##l3mMepenne o0bEMa >KUIKOCTH M TBEPAOTO
Tena.

H###Parf##0npenencHie pa3MepoB MabIX TeEIL.
HHPar###l13Mepenrie  TeMmepaTypsl Ipd  [TOMOILIU

KUIKOCTHOI'O TCPpMOMETpA U AATYHUKA TEMIICPATYPbI

ITEPBOHAYAJIBHBIE CBEJIEHM A O CTPOEHMU BEIIIECTBA

2.1

#H#HPar###CTpoeHne BeecTBa: aTOMbI M MOJIEKYJIBI, UX
pasmepbl.  OmBITBL,  TOKa3bIBAIONINE  JAMCKPETHOE

CTPOCHUC BCIICCTBA

2.2

H#i##Par###]|BiokeHre  YacTWIl  BEIICCTBA. CBs13b
CKOpOCTH  JBIDKEHHS  YacTHIl C  TEMIIepaTypoil.

BpoyHnoBckoe nBmwxenue, nuddy3us

2.3

B3anmopaeicTBre yacThI] BEMIECTBA: NPUTSKEHHUE U

OTTaJIKUBAaHUE
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HH##Par##H ArperaTHble COCTOSIHHUSI BEILIECTBA: CTPOCHHUE

ra3oB, >KMJIKOCTEH M TBEPIABIX (KPUCTAJUIMUECKUX) TEIl.

24 B3anMocBs3bp MeXIy CBONCTBAMHM BEIIECTB B Pa3HBIX
arperaTHeIX COCTOSHUSIX W MX aTOMHO-MOJICKYJISIPHBIM
CTPOEHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIbI
[TpakTuyeckue paboTHI:
###Par###Onenka nuaMeTpa aToMa METOAOM PSIOB (¢
UCTOJIb30BaHueM Gotorpaduii).

2.6 #H#HP ar###ONBITEI 10 HAOJIIOIEHUTO TEILIOBOTO

pacIIMpEeHHs Ta30B.
HHHPar###0nbITl IO OOHAPY)KEHUIO JEWCTBUSA CHUII

MOJIEKYJIAPHOTO MPUTSKEHUS

JIBIDKEHUME U B3AVIMOJIEVICTBUE TEJI

31 Mexannueckoe JIBUYKECHHE. PaBaomepHOE u
' HEpPaBHOMEPHOE JIBUKEHHE
HH#HPar#H##CKropocCTb. Cpennsis CKOpPOCTb pu
3.2 HEpPaBHOMEPHOM JIBWKE€HUHU. Pacuér myTu M BpemMeHH
JBYKEHUS
SIBnenune mHepuuM. 3aKOH HMHepHMM. B3aumopelicteue
3.3 TeJ KaKk IPUYMHA W3MEHEHUs CKOPOCTH JIBH)KEHUS TEll.
Macca kak Mepa HUHEPTHOCTH Tella
34 ###Par### InotHocTh BemecTBa. CBs3b IJIOTHOCTU C
' KOJMYECTBOM MOJIEKYJI B €IMHUIIE 00bEMa BellleCcTBa
3.5 Cuna kak XxapakTepHCTHKa B3aUMOJICHCTBUS Tel
36 Cuna ynpyroctu u 3akoH I'yka. M3mepeHue cuisl c
' IIOMOIIBIO JUHAMOMETPA
37 #H#HPartH#SIBnenne Tarorenus u cuia TsokectH. Cua
' TSKECTH Ha JApyrux Iuia”erax. Bec tena. HeBecomocTs
38 Cuna Tpenusi. TpeHUE CKOJBKEHHS U TPEHUE TMOKOSI.
' TpeHue B npupoJe 1 TEXHUKE
39 #H#HPar###CrioxkeHue Cuj, HaNpaBJICHHBIX IO OJHOU
' npsmoil. PaBHoielicTByOIAs CHIT
3.10 [IpakTrueckue pabOTHI:
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OnpeneneHue CKOPOCTH PaBHOMEPHOTO  ABM)KEHHUS
(mapuka B KMAKOCTH, MOJEIH  DJIEKTPUUECKOTrO
aBToMoOmWIIA U Tak jgainee). OmnpeneneHue cpeaHei
CKOPOCTH CKOJIbKEHHUS Opycka WIM IIapukKa II0
HaKJIOHHOM  IuiockocTH. OrmpeneneHue  IIOTHOCTH
TBEPIOTO Tena. OnbITHI, JEMOHCTPUPYIOIINE
3aBUCHUMOCTh pacTsDKeHUs (IedopMaliuu) NPy UHBI OT
NPUIOKEHHON  cuibl.  OmbITHI, JAEMOHCTPUPYIOIINE
3aBUCHUMOCTh CHJIBI TPEHHS CKOJIbKEHHS OT Beca Tela U

XapakTepa CONPUKACAIOIIUXCS IIOBEPXHOCTEH

®dusnueckue SBJICHUS B IPUPOJIC: IPUMEPHI JTBUKEHUS C
3.11 Pa3TUYHBIMU CKOPOCTSIMH B KMUBOW U HEXXHBOW MPUPO/IE,

JIEMCTBUE CUJIBI TPEHMS B IIPUPOJIE U TEXHUKE

3.12 TexHuyeckue yCcTpoiicTBa: TMHAMOMETP, MOIIUITHUKA

JIABJIEHUE TBEP/IBIX TEJI, )KMJIKOCTEI U TA30B

Hasnenue TtBEpAoro Tena. CrocoObl YMEHBUIEHUSI U

4 YBEJIUYECHUS 1aBJICHUS
42 JlaBneHue ra3a. 3aBUCUMOCTh JaBJICHUS Ta3a OT 00bEMa,
' TEMIIEPATyPhI
43 [lepenaua naBrneHust TBEPABIMU TEJIAMHU, KUJIKOCTIMHU U
' razamu. 3akoH [lackans. [THeBMaTuueckre MaluHbI
3aBUCUMOCTh  JIaBJICHUS  KHUJKOCTH OT  TJIyOWHBI.
4.4 IMaapocraTuyeckuii mapagokc. CooOmarmmecs: Cocyabl.
I'mapaBnuueckre MexaHU3MbI
Atmocdepa 3emiin u armocdepHoe naBienue. [Ipuannbl
A5 CYIIIECTBOBAHMS BO3AYIIHOW 000704yku 3emun. OMbIT
' Toppuuennu. 3aBUCUMOCTh aTMOC(EPHOTO TaBIEHUS OT
BBICOTBI HaJ] YPOBHEM MOpS
46 N3mepenue armocdepnoro nasienus. I[Ipubopsr mis
' M3MepeHust aTMOC(HEPHOTO TaBICHHUS
JlelicTBue XKUIKOCTH M Ta3a Ha MOrPYKEHHOE B HUX
4.7 Teno. BreltankuBaromas (apxumenoBa) Ccuia.  3aKOH
Apxumena
4.8 [LinaBanue ten. Bo3nyxomiaBanue
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49

[IpakTraeckue pabOTHI:

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJE OT
o0béMa MOrpyKEHHOH B JKMIKOCTb YacTH Tela.
Onpenenenne BhITAIKUBAIOLIEH CUIIbI, JEHCTBYIOIIEH Ha
TENO,  TNOrpy)XEHHOE B  JKHIOKOCTb.  [IpoBepka
HE3aBUCUMOCTH BBITAJIKUBAKOLIEH CHUJIbI, JECHCTBYIOLIEH
Ha TeJNO B JKUIKOCTH, OT Macchl Tena. ONbIThI,
JEMOHCTPUPYIOIIME  3aBUCUMOCTb  BBITAJIKUBAIOLICH
CHJIBI, JCUCTBYIOLIEH Ha TEJIO B KHMIKOCTH, OT 00bEMa
MIOTPYKEHHOW B KUAKOCTb YacTH Teja U OT IUIOTHOCTH
xuakoctu.  KoHcrpympoBanwe — apeoMmerpa  WIH
KOHCTPYUPOBAaHUE  JIOOKM M  OlpeaeneHue e

TPYy30IIOABEMHOCTH

4.10

dusnueckue SIBIICHUS B IIpUpOJE: BIIMSIHUE
aTMOC(EpHOro JIaBJICHUS Ha )KUBOW OPraHu3M, IJIaBaHUE

pBIO

411

TexHuyeckue yCTpPONCTBA: COOOIIAIOIIUECS COCY/IbI,
YCTPOICTBO BOJOMNPOBOJA, THAPABIMYECKUNA Tpecc,
MaHOMeTp, 0apoMeTp, BBICOTOMEp, MOPLIHEBON Hacoc,

apeomeTp

PABOTA, MOIIIHOCTD, DHEPI'UA

5.1 Mexanudeckas padbota
5.2 Mexanuueckas MOIHOCTh
£ 3 [IpocThie  MexaHU3MBI:  phIUar, OJIOK, HaKJIOHHAS
' MJI0CKOCTh. [IpaBuio paBHOBeCHUs pblyara
54 [IpumeHeHne paBuiia paBHOBECHS phluara K OJIOKy
«3010T0C MIPaBUIIO MEXaHHUKH. Koaddunuent
55 IIOJIE3HOTO EHCTBUA MEXAHN3MOB. [Tpocteie
MEXaHHU3MBI B OBITY U TEXHUKE
5.6 [ToTenuumanpHas SHEPTUU TeNa, MOAHATOrO Haa 3eMIIEN
5.7 Kunernueckas sHeprus
58 [Tonnass MexaHuyeckas »HEprus. 3aKOH U3MEHEHHS U
' COXpaHEHUs MEXaHUYECKON YHEPTUH
5.9 [IpakTrueckue pabOTHI:

##Par###Onpenenenne  paOOThl CHJIBI TPEHUS TIPH

PaBHOMEPHOM JBIDKEHHHM Tejda 10 TOPU30HTAIbHOM
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noBepxHoctu. MccimenoBanue  yClOBUM — pPaBHOBECHS
ppruara. HMsmepenne KIIJI HaKIOHHOW IIJIOCKOCTH.

I/IsyquI/Ie 3aKOHa COXpaHCHUA MEXaHUYeCKOM OHEPrun

duszndyeckue SABJICHUS B opupoac: pbelHaru B TECIC

5.10
YeJi0BeKa
TexHUyeckue yCTPOWCTBA:  pblyar, IOJABMXKHBIA U
5.11 HEMOJIBIKHBINA OJIOKM, HAKIIOHHAS MJIOCKOCTh, MPOCTHIE
MEXaHU3MBI B OBITY
8 KJIACC
Kon Kona
paszena SeMeHTa IIpoBepsiemble 3J1eMeHTBI COAEPKAHUSA
TEIIIOBBIE ABJIEHUA
OCHOBHbBIE  TOJOXEHHUS  MOJEKYJSIPHO-KMHETUYECKOU
6.1 TEOpUU CTPOEHMsI BellecTBa. Macca U pa3Mepsl
' MoJsiekyd.  OmbIThl, TMOATBEP)KIAIOIIMNE  OCHOBHBIE
MIOJIO’KEHUSI MOJIEKYJIIPHOKMHETUUECKOM TEOPUH
Mogenn  TBEpAOrO,  KHMJIKOrO W razoo0pa3HOro
6.2 coctosiHUH BemiecTBa. Kpucramimueckue u amopdHble
Tena
OOBsicHEHHE CBOWCTB ra3oB, XKHUJIKOCTEH U TBEPABIX TeI
0 6.3 Ha OCHOBE TIIOJIOKCHUH MOJIEKYISIPHOKHHETUIECKON
TEOPHUH
6.4 CmauuBaHue U KaWUISIPHBIE SBJICHUS
6.5 TerutoBoe pacIupeHne U CHKaTHE
66 Temmneparypa. CBsi3p TeMmmepaTypbl CO CKOpPOCTBIO
' TEIJIOBOT'O IBHKEHUS YaCTHII
6.7 Buytpennss sneprus. CriocoObl H3MEHEHUs BHYTpEHHEH
' SHEPIUu: TeIUIoNepeiada u CoBepIIeHne padoThl
6.8 Bunel Teruionepenaun: TEMIONPOBOIHOCTD, KOHBEKIINA,
U3IIy4YCHUE
KonuuectBO  TEIUIOTEL VnaenoHas — TEILUIOEMKOCTE
6.9
BEILIECTBA
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TerutooOMeH ¥ TEMJIOBOE paBHOBECHE. Y PaBHCHHE

6.10
TEIUIOBOTO OanaHca
6.1 [InaBrienue u oTBepJeBaHUE KPUCTAJUIMYECKUX BEILIECTB.
' VY ienpHas TEoTa MIaBJICHUS
[TapooOpazoBanue u  koHAeHcaus.  Mcmapenue.
6.1 Kumenne. VYnenpHas  Temiota  mapooOpa3OBaHMSL.
' 3aBUCHUMOCTh TEMIIEpaTypbl KUIIEHUS OT aTMOC(EPHOTO
JTaBJICHUS
6.13 BraxxnocTs Bo3ayxa
6.14 DHeprus TOILMBA. Y AelIbHAs TEIUIOTa CTOPaHUs
[Tpunuunel  paboTtel  TemoBbix — apurareneit  KITJI
6.15 TEIUIOBOTO JBHUTaTelsl. TeraoBble JABUTaTeId W 3alluTa
OKpYXKarolieu cpebl
3aKOH COXpaHEHUs U MPEBPAIICHUS SHEPTHH B TETTIOBBIX
6.16
nporeccax
[TpakTrueckue paboThI:
HH#HPar#H##ONBITEI 10 OOHApY)KEHUIO JIEHUCTBHSI  CHJI
MOJIEKYJISIPHOTO TPUTSKESHHUS.
HH#HPar#H##0ONBITBI 10 BBIPAILIMBAHUIO  KPUCTAJIOB
ITIOBAPEHHOM COJIM WX caxapa.
HHHPar#H##0OnBIT 1O HAOMIOJCHHUIO  TEIUIOBOTO
617 pacuIMpeHust Ta30B, JKUIKOCTEH U TBEPIBIX TEIL.

#H#Par#H#Onpenenenre AaBIeHUs BO3Ayxa B OaiioHe
MITTPHTIA.

HHHPar###ONBITE, JEMOHCTPUPYIOLIUNE 3aBUCHUMOCTh
JIaBJIEHUS] BO3JyXa OT ero o0béMa M HarpeBaHus WIH
OXJIQXKICHHUS.

###Par### [poBepka rumnoTe3pl JUHEWHON 3aBUCUMOCTH

JUIMHBI  CTOJIOMKA JKUJIKOCTH B TEPMOMETPHUYECKOU
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TpyOKe OT TeMIepaTyphbl.

#i#Par#t#Habmonenune U3MEHEHUS BHYTpEHHEH
SHEPTrUuM Tejla B pe3yJibTare TeIuionepeaaud U padoThbl
BHEIIHUX CHUJL.

##Par###lccnenoBanue sIBJICHUS TEIUIOOOMEHa TMpHU
CMEIIMBAHUU XOJOAHON U TOPSYEH BOJIBI.
HHPar###OnpeneneHmne KOJIMYECTBa TEIUIOTHI,
MOJIYYEHHOTO BOJIOW TPHU TEIJIOOOMEHE C HarpeThiM
METaJUTMYECKUM ITUITHHIPOM.

HHPar###OnpeneneHue YAEIBHOU TEILTIOEMKOCTH
BEIIICCTBA.

#H##Par##HccrnienoBanue npouecca ucrnapeHus.
HHPar###OnpeneneHue  OTHOCUTENIBHOW — BJIAKHOCTH
BO3/TyXa.

H#HPar##H#Onpenenenye y1eabHON TEIJIOThl IJIaBICHUS

JbJa.

6.18

®duznueckre SBIEHUA B NPUPOAE: IMOBEPXHOCTHOE
HaTsDKEHWE W KamWULIpHBIE SIBIIGHUS B  TPHUPOJIE,
KpUCTaJUIBbl B MpUpoJie, uznydenre ColHIa, 3aMep3aHue
BOJIOEMOB, MOPCKHUE OpHU3bl; 00pa3oBaHUE POCHI, TYMaHa,

HHEs, CHETA.

6.19

TexHudeckue  yCTpOMCTBA:  KaWJLIAPBL, IPUMEPHI
UCIIOJIB30BAaHUs KPUCTAIIIIOB, >KUJIKOCTHBIA TEPMOMETP,
JaTYMK TEMIOEPATYpbl, TEPMOC, CHCTEMA OTOILICHUS
JIOMOB, TUTPOMETpBI, MCUXPOMETp, MapoBas TypOuHa,

ABUTaTCJ]Ib BHYTPCHHCTO CIr'OPAHUs.

OJIEKTPUYECKUE U MAT'HUTHBIE ABJIEHUA

7.1 OnekTpusanud Tei. J{Ba poaa 3NeKTPUUYECKHUX 3aps/iOB
BiaumoneiictBue 3apspkeHHBIX Teln.  3akoH  Kynona

7.2 (3aBUCUMOCTD CHJTBI B3aUMOJCHCTBHSI 3apSYKEHHBIX TEJT OT
BEJIMUMHBI 3apsJI0B U PACCTOSHUS MEXY TE€JIaMH)

23 OnekTpuueckoe nosie. Hanpssk€HHOCTh AIEKTPUIECKOTO

nosist. [IpuHOMN Cynmeprno3uuuu IEKTPUYECKUX II0JIEH

(Ha KaYECTBEHHOM YPOBHE)
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Hocutenu snekTpuueckux 3apsiioB.  DJIE€MEHTapHBIN

14 anexkTpuueckuit 3apsia. Ctpoenue aroma. [IpoBogHUKN U
JIUDJIEKTPUKH
7.5 3aKOH COXpAaHEHUS 3JIEKTPUUECKOTO 3apsaa
-6 ONIEKTpUYECKUI  TOK.  YCIOBUS  CYLIECTBOBAaHMUS
' AIEKTPUUECKOTO TOKa. ICTOUHUKH MOCTOSTHHOTO TOKa
HeictBus JIEKTPUYECKOTO TOKa (TeruioBoe,
1.7 XUMHYECKOE, MAarHuTHOE). OJIEKTPUYECKUl TOK B
JKUJKOCTAX U Ta3ax
- g Onexktpuueckas uenb. Cuwia ToOKa. OJEKTPUUYECKOE
' HaIpsDKEHUE
29 ConpoTuBieHue MIPOBOJHUKA. VY nenbHoe
' COIPOTHBIICHHUE BELIECTBA
7.10 3akoH Oma i1 ydacTka 1enu
[locnenoBarenbHOE M MapauiebHOE  COEIMHEHUE
7.11
MIPOBOAHUKOB
PaGota u MOIIHOCTH JJIEKTPUUECKOTO TOKA. 3aKOH
7.12
Jxoyis — Jlenua
213 DneKkTpuuecKkue Menu W TMOTPEOUTENN DIIEKTPUIECKON
' sHepruu B ObITy. KopoTkoe 3ambikanue
[TocTostHHBIE MarHuThl. B3anmmonelcTBUE MOCTOSHHBIX
7.14
MarHMToOB
MarnutHoe mnone. MaruuTHoe moje 3eMlId U €ro
7.15
3HaUY€HHE IS )KU3HU Ha 3emiie
216 OneiT Opcerena. MarHuTHOE OJIE SJIEKTPUYECKOrO TOKA.
' [IpuMeHeHue 3IeKTPOMAarHUTOB B TEXHUKE
JlelicTBe MarHMTHOTO TOJIA HA MPOBOJHUK C TOKOM.
217 DNEeKTpOABUTATENb MOCTOSIHHOTO TOKa. Mcrnonb3oBaHue
' JJIEKTPOJBUraTeIe B TEXHUYECKUX YCTPOMCTBAX U Ha
TpPaHCIOPTE
7.18 Onbitel @apazned.  SBieHue  3IEKTPOMAarHUTHOM

uHaykiuu. [Ipasuno Jlenna

DneKTporeHepaTop. Crioco0b1 MOJTy4YEHUS
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7.19

IIEKTPUUECKON SHEPIUH. DNEeKTPOCTaHIINH Ha

BO300HOBJISIEMBIX HCTOUHHKAX OHCPrun

7.20

[TpakTdeckue paboTHI:

OMNBITH 110 HAOTIOACHUIO DJICKTPU3AIMH TEJT UHIYKITUCH
Y IIPU COITPUKOCHOBEHUU.

HccnenoBanne JEMCTBUS  DIIEKTPUYECKOrO OIS  HA
MIPOBOJIHUKY U JTUAJICKTPUKH.

COopka u mTpoBepka pabOTHI AJIEKTPUUYCCKOM IIETH
MTOCTOSTHHOTO TOKA.

W3mepenne u peryampoBaHue CUIIbI TOKA.

W3mepenne U peryampoBaHue HAMPSKEHHUS.
HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA, UIAYLIETO Yepes3
PE3UCTOpP, OT COMPOTUBIICHUS PE3UCTOPA U HAMPSHKEHUS
Ha Pe3UCTOpE.

OnbITHI, JEMOHCTPHUPYIOITIE 3aBUCHUMOCTH
AIEKTPUYECKOTO COIMPOTUBJICHHS TPOBOJHHKA OT €ro
JUTMHBI, TUIOLIAU TOTIEPEYHOr0 CEUYEHUS U MaTepuara.
[IpoBepka mpaBWiIa  CJIOXKEHUS  HANPSDKEHUH — TIpH
MOCJIE0OBATEILHOM ~ COCIUHEHUH JBYX PE3HUCTOPOB.
[IpoBepka mpaBuiia uisi CUIIbI TOKA MPHU HapajieIbHOM
coeMHEHUU  pe3uctopoB.  OmpeneneHue  pabOTHI
ANIEKTPUYECKOTO  TOKAa, MIOYIIETO Yepe3  PEe3UCTop.
OnpeneneHrie  MOIIHOCTH  DJIEKTPUYECKOTO  TOKa,
BBIJIETIsIEMOM Ha pe3uctope. McciienoBanue 3aBUCUMOCTH
CUJIBl TOKA, UIYIIETO Yepe3 JaMIIOUKy, OT HaIpsLKEHUS
Ha Hel. Onpenenenue K11/ narpesBarens. MccnenoBanue
MarHUTHOTO B3aWMOJCHCTBHUSI TOCTOSHHBIX MAarHUTOB.
N3yueHrne MarHuTHOTO MOJIsl OCTOSTHHBIX MArHUTOB TIPU
uX oObemuHEeHWMM U pazaencHun. MccnemoBanue
JIEACTBUSI DJIEKTPUUECKOTO TOKA HA MAaTHUTHYIO CTPEJIKY.

OnbITel,  JEMOHCTPUPYIOIIME  3aBUCHUMOCTb  CHJIBI

B3aMMOJICHCTBYS KaTyIIKA C TOKOM U MarHuTa OT CHJIBI
TOKa W HalpaBJeHHUS TOKa B KaTymke. H3ydenue

,HeﬁCTBHH MAarHuTHOIrO I1moJjid Ha HOPOBOJHHK C TOKOM.
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KoncrpyupoBanue u U3y4eHue paboThI
AJIEKTPOJIBUTATETIS. Hsmepenue KITI
AJIEKTPOABUTaTENbHON YCTaHOBKH. OnbIThI 1o
HCCJICTOBAHUIO SBJICHUS AJIEKTPOMArHUTHON WHIYKIUH:
UCCJIEIOBAHNE HM3MEHEHUM 3HAYCHUS W HaIpaBJICHUS

WHIYKIMOHHOI'O TOKa

7.21

@dusnyeckue SABJICHUS B IPUPOJAE: DIEKTPUUECKHE
SBICHUS B  arMocdepe,  IIEKTPHUYECTBO  IKUBBIX
OpPraHU3MOB, MarHUTHOE TOJe 3eMJIH, Apeiid MONOCOoB,
POJIb MAarHUTHOTO MOJIS JIJIS )KU3HU Ha 3emiie, MOJIIPHOE

CHUAHHUC

1.22

TexHudeckue yCTpONCTBA: AIIEKTPOCKOI, amIepMeTp,
BOJIETMETP, PEOCTAT, CYETUUK DICKTPUUCCKON SHEPTHH,
AIIEKTPOOCBETUTENIbHBIC  MPHOOPBI,  HarpeBaTeIbHbIC
ANEKTPOTIPUOOPHI (mpumeps), AIICKTPUUYECKHE
NPEOXPAHUTENH, DIIEKTPOMArHuT, dJIEKTPOJBUTATENH

MMOCTOAHHOI'O TOKA, TCHECPATOP MOCTOAHHOI'O TOKa

9 KJIACC
Kon
Kox snementa [TpoBepsieMbIe 2IEMEHTHI COJICPIKAHUS
paznena
MEXAHUWYECKUE SABJIEHUA
Mexannueckoe JBHKEHHE. MarepuanbHas — TOYKA.
8.1 Cucrema otcuéra
9 8.2 OTHOCUTETHLHOCTh MEXaHUYECKOTO JABKEHUS
8.3 PaBHOMEpHOE NMPSAMOTMHEHHOE ABIKEHHIE
##Par##tHepaBHOMEpHOE NIPSIMOTMHEHHOE JIBIKEHHE.
8.4 CpenHsis ¥  MTHOBEHHass CKOPOCTh  Tela TP
HEPaBHOMEPHOM JIBUKEHUU
Yckopenue. PaBHOyCKOpeHHOE IIPSIMOJIMHEHOE
8 JIBUOKEHUE
8.6 #H##Par###(CBoOoqHOEe rtanenne. OnbIThl [ anmunes
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H#H##Par##PaBHOMEepHOE JBHXKEHUE IO OKPY>KHOCTH.

8.7 [Tepuon m yacrora obpamenus. JlunelHnas u yriosas
ckopoctH. LlenTpocTpemMureabHOe yCKOpeHue
8.8 ITepBsiii 3akoH HproTOHA
8.9 Bropoii 3akon HetoToHa
8.10 Tpertwnii 3akon HetoToHa
8.11 HH##Par### [puHIIUTI CYTIEPIIO3UIIUN CHIT
8.12 Cwita ynpyroctu. 3akoH ['yka
813 #HiHPar###Cunia  TpeHUs: CUJla TPEHHUS CKOJIbKEHUS,
' CHUJIa TPEHUS TOKOs, APYTUE BUIbI TPECHUS
8.14 HHParf##Cuila TSDKECTH M 3aKOH  BCEMHPHOTO
' TATOTEHHS. Y CKOPEHHE CBOOOIHOTO Ta/ICHUS
8.15 JBmwxkenue  mmaner  Bokpyr  Comuna.  Ilepsas
' KOCMHYECKasi CKOpocTb. HeBecOMOCTh 1 Tieperpy3Kku
PaBHOBecue marepuaiibHOI TOUKU. AOCOIIOTHO TBEPIOE
8.16
TeJo
8.17 #i#H#Parf##PaBHOBecue TBEPAOIrO Tella C 3aKPEIUIEHHON
' OChI0 BpauieHus. MomeHT cuibl. LleHTp TsoxecTn
8.18 Nmnynsc tena. 3menenune nmmyibca. FIMITynbC critbl
8.19 3aKOH COXpaHCHHS HMITYJThCa
8.20 HH#HPar###PeakTUBHOE IBUKEHNE
8.21 Mexanudeckas paboTa U MOIIHOCTb
892 Pabora cun Tsxkectu, ynpyroctd, TpeHus. CBs3b
' SHEPIUu U paboTHI
823 [ToTreHumanbHass  dHeprus  Tena, TMOAHATOrO  Haj
' MOBEPXHOCTHIO 3eMJTN
8.24 [ToTeHunanbHAas SHEPTUs CKATOU MPYKUHBI
8.95 #H#HPar#H#KuneTnueckas sHeprus.  Teopema o
' KMHETUYECKOMN dHEPIrun
8.26 Hi#H#Par###3aKoH cCOXpaHEHUsI MEXaHUYECKOM SHEpPrun
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8.27

[TpakTrueckue pabOTHI:

Omnpenenenne CpeaHe CKOPOCTH CKOJBKEHHUS Opycka
WIA JBWDKEHHS IIapUKa 1O HAKJIOHHOW IUIOCKOCTH.
OmnpeneneHue yCKOpPEHUs Tella MPU PaBHOYCKOPEHHOM
JIBM)KCHUU 110 HAKJIOHHOW TUIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH IIyTH OT BPEMEHHU IpU
PaBHOYCKOPEHHOM JIBM)KCHUU 0€3 Ha4aJIbHOW CKOPOCTH.
[IpoBepka THIOTE3BI: €CIH TIPU PaBHOYCKOPCHHOM
JBIDKEHUM 0€3 HadyalbHOM CKOPOCTH MYTH OTHOCSTCS
KaKk psl HEYETHBIX YHCEN, TO COOTBETCTBYIOLIHEC
MPOMEKYTKH BPEMEHHU OJMHAKOBBI.

HccnenoBaHue 3aBUCUMOCTH CHIIBI TPEHUST CKOJIBKCHHS
OT CWIbl HOpManbHOro JnaBieHus. OnpeneneHue
kodpdunreHTa TpeHHs CKonbxkeHus. OrmnpeneneHue
*KECTKocTU mpykuHbl. OmnpeneneHue padOTHl  CHIIBI
TPEHUST TPU PABHOMEPHOM JBIDKEHHUHM Tela 110
rOpU30HTANIBHON MoBepxHOCTU. OmnpexaeneHue pabdoOThI
CHIIBI  YIOPYrocTH  TIpW  TOabEME  TIpy3a ¢
UCTOJIb30BAHUEM  HEMOJBMXHOTO W IMOJBHYKHOTO

0JIOKOB

8.28

du3nueckue SBICHUS B npupoac: NMpujIrvBbl U OTJIIMBEI,
JABMKCHUC ITIJIAHET Connaeynoi CHUCTCMBbI, PCAKTUBHOC

ABUIKCHUC )KUBBIX OPTaHU3MOB

8.29

TexHudyeckne  yCTpOMCTBA:  CHOUIAOMETP,  JATYUKHU

MMOJIOKCHUA, paCCTOAHUA U YCKOPCHU S, PAKCTBI

MEXAHUWYECKUE KOJIEBAHWA U BOJIHBI

KonebarenbHoe nsuxenne. OCHOBHBIE XapaKTEPUCTUKU

- KoJIeOaHUH: IePHO/I, YaCTOTa, aMILTUTY 1a
9. MaremaTnueckuii 5 IIPYKUHHBIN MasTHHUKHU.
' [IpeBpateHue sHEPTrUuy MpHU KoJedaTeIbHOM JABHKEHUN
9.3 3aryxaromue KojieOaHus. BpIHyXaeHHbIE KojebaHus.
' Pe3onanc
Mexannyeckue BoaHbl. CBONCTBA MEXaHUYECKUX BOJIH.
9.4 IIpononpHBIE M TONEPEYHBIE BOJIHBL. JIIMHA BOJHBI U

CKOpOCTB €€ pacrpocTpaHeHHs. MexaHnyecKue BOJIHbI B

TBEPJIOM TeJle, CEHCMUYECKUE BOJTHBI
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9.5

3ByK. ['poMKOCTh M BbICOTA 3BYKa. OTpa)keHHUE 3ByKa

9.6 Wudpa3Byk u yIbTpa3ByK
[TpakTuyeckue paboTHI:
OmpezeneHne  4acToThl M Iepropa  KoyieOaHuit
MaTeMaTU4eCKOr0 MasTHHKA.
OmpezerneHne 4YacTOTBl M Heproga  KosieOaHuWit
NPY>KUHHOTO MasTHUKA

o7 HccrnenoBanne 3aBUCHMOCTH — IIepHoja  KOJeOaHHi

' NOJIBELICHHOIO K HUTH TIpy3a OT JUIMHBl HHUTH.
HccrnenoBanre 3aBUCHMOCTH — IIepuoja  KoyeOaHHi
NPY)KUHHOTO MasiTHUKa OT Macchl rpy3a. I[IpoBepka
HE3aBUCUMOCTH neproa KoneOaHuit rpysa,
HOJIBELICHHOTO K HUTH, OT MAacChl Tpy3a M KECTKOCTH
HpyXUHbBI. VI3MepeHne yCKOPEeHUsI CBOOOTHOTO aICHHUS
dusnyeckue sBICHUS B MPHUPOJIC: BOCHPHUSITHE 3BYKOB

9.8 KUBOTHBIMHU, 3EMIICTPSCCHUE, CEHICMHYECKUE BOJIHBI,
I[yHAMH, X0

9.9 TexHuyeckne yCTpOWCTBA: IXOJOT, HCIIOJIB30BAHKE

yIIBTPa3ByKa B ObITY M TEXHHUKE

SJIEKTPOMAT'HUTHOE TIOJIE U SJIEKTPOMAI'HUTHBIE BOJIHbI

DNEeKTpOMarHuTHOE MoJie. DJIEKTPOMArHUTHbIE BOJHBI.

104 CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH
10.2 [IIkaa 371€KTPOMAarHUTHBIX BOJIH
103 OnexkTpoMarHuTHas npupoga cBera. CKOpocTh cBeTa.
' BonHoBEIE CBONCTBA CcBETa
10 [TpakTuyeckue paboThI:
10.4 N3ydyeHne  CBOICTB  JIEKTPOMAarHUTHBIX  BOJNH  C
MTOMOIIIBI0 MOOMIIBHOTO TeedoHa
dusnyeckue SBICHUS B TNPHpPoOJE: OHOIOTHUECKOe
10.5 JIECTBUE BHJIUIMOTO, yIIBTPadrOIETOBOrO "
PEHTT€HOBCKOTO M3TyUYeHHM
106 TexHuueckue YCTpOUCTBA: HCIIO/Ib30BaHUE
' AJIEKTPOMAarHUTHBIX BOJIH /ISl COTOBOM CBSI3U
CBETOBbBIE ABJIEHUA
111 JIyueBas monens csera. MctouHuku cBera
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11.2 [TpsamonuHeiHOe paclpoCcTpaHEHHUE CBETa
113 Otpaxenue cBera. [lnockoe 3epkano. 3aKoH OTpasKeHUs
' cBeTa
114 [Ipenomnenne cBera. 3akoH MPEJOMIICHHsI  CBETa.
' [TonHOE BHYTpEHHEE OTPaXKEHUE CBETA
115 Jlunza. Xop ydeit B TuH3e
116 OnTuueckass cucrema (QoToannapaTa, MHUKpOCKONAa U
' TenecKona
117 I'maz kak onruyeckas cucreMa. biu3opykocTs W
' JAITbHO30PKOCTh
Paznoxenue Gesoro cBera B cekTp. OMNbITHI
11.8 Herotona.CioxeHune crieKTpajabHbIX IIBETOB. Jlucnepcus
cBeTa
[TpakTuyeckue paboThI:
HH#HPar#Ht#ccnienoBanue 3aBUCUMOCTH yria
11 OTpa’Ke€HHs CBETOBOTI'O JIyya OT yIJjla MajeHuUs.
H#HPar#Ht#3ydeHne  XapakTepUCTUK  M300pakeHus
IpeaMeTa B INIOCKOM 3epKaje.
#H#HPar###AccnenoBanue 3aBUCUMOCTH yria
IpPEJIOMIIEHUS] CBETOBOTO Jiyya OT YIJa MaJeHHUs Ha
119 TpaHUIIE «BO3IYyX — CTEKIION.
' #Hi#Par###lonyueHne  M300paXeHUH € MOMOIIBIO
coOMparoIel TUH3HI.
#HH#Par###Onpenenenue  (QOKYCHOrO  pacCTOSHUS U
ONITUYECKOH CHJIBI COOMPAFOTIIEH JTMH3BI.
#HHPar###ONBITEL 10 pa3NoKEeHUI0 Oenoro cBera B
CTIEKTD.
#HH#HParf##ONBITEL 10 BOCHPHUATHIO LIBETA IPEIMETOB
IpY X HAOJIIOJICHUH Yepe3 LIBETOBbIE (DUITBTPEI
dusnueckue sBIEeHUS B npupoje: 3arMeHust CoiHIa U
11.10 JlyHbBl, 1IBE€TA TEN, ONTHYECKHE SIBJICHUS B atMocdepe
(uBet HeOa, pedpakius, pagyra, MUPax)
1111 TexHuueckue YCTpOMCTBa: OUKH, MIEPUCKOII,
¢doroanmnapar, ONTUYECKHE CBETOBObI
KBAHTOBBGIE SABJIEHWA
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12

Oneitel Pezepdopaa m maHeTapHass MoOAENb aroma.

12.1
Mogpens atoma bopa
129 Hcnyckanue W IOIVIOLIEHHE CBeTa aroMoM. KBaHTHI
' JInHeluaTeie ClIEKTPBI
12.3 PannoaktuBHOCT. Anb(a, 6eTa- 1 TaMMa-u3TydCHHS
194 Crpoenne aromHoro sgpa. HykimoHHas  Moxens
' aTOMHOTIO sapa. M3oTomsl
125 PannoaxkTtuBHble mnpeBpaiienus. Ilepuon nomypacnana
' ATOMHBIX SIZIEP
126 SnepHble peakunu. 3aKOHBI COXPAaHEHMS 3apsAIOBOrO U
' MacCOBOT'O YHCEN
12.7 OHeprus cBA3M aTOMHBIX sjiep. CBs3b Macchl U SHEPTUU
128 Peakuuu cunresa u nenenus saep. Vctounuku sHepruu
. CoJHia u 3B83[
129 Snepnas  sHepretuka. JleWcTBME — pagMOAKTUBHBIX
' W3JTy4YEHUH Ha KUBBIE OPTaHU3MBI
[TpakTuyeckue paboThI:
HaOmtoneHve CIUIOMIHBIX M JMHEWYAThIX CIIEKTPOB
U3ITyYECHHUS.
12.10
HccnenoBanue TPeKOB: U3MEPEHHUE DHEPIHMM YaCTUIIBI
10 TOPMO3HOMY Iy TH (110 oTorpadusm).
W3mepenue paanoakTUBHOTO (pOoHA
dusnyeckue ABIECHUS B IPHUPOAE: ECTECTBEHHBIN
paZoaKTUBHBII ¢oH, KOCMUYECKHE Jy4H,
12.11 paZiMoOaKTUBHOE M3JIY4YEHHE MNPUPOJHBIX MHUHEPAIIOB,
JICUCTBUE PANMOAKTUBHBIX M3JIYYEHU Ha OpPraHu3M
4eJloBeKa
1919 TexHnueckne YCTpOICTBa: CIEKTPOCKOII,

I/IHI[I/IBI/I,Z[yaJ'IBHHﬁ A03UMETP, KaMepa Bunscona
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MPOBEPSIEMBIE HA OI'D 1O ®U3UKE TPEBOBAHUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA30BATEJILHOM
ITPOT'PAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30BAHUSA

Kon
NMpoBepPsieMOro
TpedOBaHUs

IIpoBepsiemblie TpeOOBaHMS K MIPEIMETHBIM pe3yJbTaTaM
0a30BOr0 ypOBHSI 0CBOEHHsI OCHOBHOI 00pa30oBaTe/ibLHOM
MPOrpaMmMbl OCHOBHOTI0 00111ero o0pa3oBanusi Ha ocHoBe PI'OC

[lonnmanue ponu  GU3MKM B HAyyHOH  KapTUHE  MUPA;
c(hOPMHUPOBAHHOCTH 0a30BBIX MPEICTABICHUA O 3aKOHOMEPHOU CBS3H
U TI03HaBAEMOCTH SBJICHUI IPUPOIBI, O POJIU DKCIEPUMEHTA B
¢usuke, o cucremooOpasyromeld poiu (QHU3MKH B Pa3BUTUHU
€CTeCTBEHHbIX HAyK, TEXHUKH UM TEXHOJOIHH, 00 3BOJIOLUHU
(GU3NYECKUX 3HAHWA W WX POJHM B IIEIIOCTHOW €CTECTBEHHOHAYYHOMH
KapTMHE MHUpA, O BKIJAJE POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBSICHEHHE MPOIIECCOB OKPYIKAIOIIETO

MHUpa, pa3BUTHC TCXHUKHU U TEXHOJIOTHI

3HaHUS O BUJAX MaTepuu (BEIIECTBO M IMOJE), O JBHKEHUU Kak
croco0e CyI1ecTBOBaHUSI MaTEPHH, 00 aTOMHO-MOJIEKYJISIPHON TEOpUU
CTPOEHHUsl BellecTBa, O (U3NYECKOH CYIIHOCTH SIBIECHUIN HPUPOIBI
(MexaHqucxnx, TCIIJIOBBIX, OJOJICKTPOMAarHuTHBIX H KBaHTOBI)IX);
YMEHHUE pa3anyaTh sIBIECHUS 10 OMUCAHUIO UX XapaKTePHBIX CBOMCTB U
Ha OCHOBEC OIILITOB, ACMOHCTPUPYIOIINX JAHHOC (1)H31/I‘~ICCKO€ SIBJICHUC,
YMEHHUE paclo3HaBaTh MPOSBICHNUE U3YYCHHBIX (PU3HMUECKUX SBICHUHN
B OKpyXamomeM MHPE, BbIACIIAA HWX CYHICCTBCHHBIC CBOMCTBA

(pu3HaAKN)

Bnagenue ocHOBaMM MOHSTUWHOTO ammapara ¥ CHUMBOJIUYECKOTO
si3pIKa (PU3UKHM U WCIOJIb30BaHUE WX IS pelleHus] y4eOHBIX 3ajad;
YMEHHE XapaKTepHU30BaTh CBOWCTBA Tel, (U3UYECKUE SIBICHUS H

MPOLECChI, UCIIOJIb3YH q)YH,I[aMCHTaHLHLIC N SMITUPUYCCKHUEC 3aKOHBI

YMeHue onucheBaTh HU3YYCHHBIC CBOMCTBA TEII U (I)I/I3I/I‘-ICCKI/IC SABJICHHA,

WCTIONB3Ys PU3HUECKUE BETUIHHBI

Bnanenne ocHoBaMHM METOZOB HAay4YHOTO TIIO3HAHUS C Y4ETOM
coOJroIeHHs TIpaBUII OE301acHOr0 TpyJa: HaONoaeHHE (PU3NIECKUX
SIBJICHUN:

YMEHHE CaMOCTOSITEIbHO COOMpaTh SKCHEPUMEHTAIBHYIO YCTAHOBKY
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W3 JaHHOTO Habopa 00OpyNOBaHUS MO MHCTPYKIUH, OMUCHIBATH XOJ
OTIBITA M 3aIUCHIBATH €0 PE3YyJIbTAThI, ((OPMYIHPOBATH BHIBOKI;
MIPOBEJICHUE MPSMBIX U KOCBEHHBIX U3MEPEHUN (PU3HUECKUX BEIUYUH:
yMEHHE IUIAaHUPOBAaTh HM3MEPEHHUs, CaMOCTOATENFHO  COOHMpaTh
SKCIIEPUMEHTAIIBHYK0 ~ YCTAHOBKY 110 HMHCTPYKLUHWH, BBIYUCIATH
3HAUEHHUE BEJIMYMHBI M aHAIM3UPOBATH IOJYUYEHHBIE PE3YJIbTAaThI C
y4€TOM 3a/IaHHOM MTOTPEUIHOCTH PE3yJIbTaTOB U3MEPEHNU;
IIPOBEICHUE  HECIOXKHBIX  SKCIIEPUMEHTAIBHBIX  UCCIIEI0BaHMIA;
CaMOCTOSITENIFHO ~ COOMpaTh  SKCIEPUMEHTAIBHYIO  YCTaHOBKY U
MPOBOJIUTh  MCCIEIOBAaHME IO  UHCTPYKIMM,  IPEICTABIATbH
MOJIy4E€HHBIE 3aBUCHUMOCTH (PU3NYECKUX BEIMYMH B BUAE TaOIUI U
rpaUKoOB, yUUTHIBATh [TOTPEIIHOCTH, JAEJIaTh BBIBOJBI IO PE3YyIbTaTaM

HCCIICAOBAaHUA

[loHnMaHWe  XapakTepHBIX  CBOHCTB  (PU3MUECKUX  MoOJelei
(MaTepuanbHasi TOYKa, aOCOJIOTHO TBEPIOE TEJIO, MOJIETN CTPOEHUS
ra3oB, XHJIKOCTCH M TBEPABIX TeJI, IUTAHETapHAs MOJENb aToMa,
HYKJIOHHAsi MOJEJIb aTOMHOTO Si[jpa) U YMEHHUE NPUMEHSATh UX Ui

00BsICHEHUS (PU3MUYECKHX MTPOLIECCOB

YMeHue oOBACHATH (PU3MUECKHE MPOIECChl M CBOMCTBa Tel, B TOM
Yyyclieé U B KOHTEKCTE CUTyallM MpPaKTHKO-OPUEHTHPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISABIISTh IPUUNHHO-CIIEICTBEHHBIE CBSA3H U
CTPOUTH OOBSCHEHHUE C ONOPOM Ha U3yUEHHbIE CBOMCTBA (PHU3MUECKUX

HBHCHHﬁ, (I)I/ISI/ILIGCKI/IG 3dKOHBI, 3aKOHOMCPHOCTHU U MOJCJIN

YMmenue pemath pacu€rHble 3amaud (Ha Oaze 2 — 3 ypaBHEHMI),
UCIIONIb3Ysl 3aKOHBI U (QOPMYJIbL, CBSI3bIBAIOIIME  (PU3NYECKHE
BEJIMYMHBI, B YAaCTHOCTH, 3alMChIBaTh KpPAaTKOE YCJIOBHME 3aJauy,
BBISIBJISITh HEJOCTAIOLIUE JaHHbIE, BBHIOMpPATh 3aKOHBI M (HOPMYIIHI,
HE0O0XO/AUMBIE Ui €€ pEelIeHUs, UCTIOIb30BaTh CIPAaBOYHBIE JaHHBIE,
IIpOBOAUTH paC'-IéTI)I U OLOCHUBATH PCATUCTHYHOCTHL IOJTYYCHHOI'O
3Ha4eHUsl (PU3NYECKON BEIMUMHBI, YMEHHE ONpPENeNiATh Pa3MEPHOCTh

(bHSPI‘ICCKOfI BCJIIMYHHBEI, HOHy‘lCHHOﬁ IIpU pCUICHUH 3aJa41

YMeHHe XapakTepu30BaTh IPUHLHIBI  JCUCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM YHUCIIE OBITOBBIX NPUOOPOB, M MPOMBIIIJICHHBIX
TEXHOJIOTMYECKHUX IIPOLIECCOB 10 UX OIMMCAHUIO, UCIIOJIb3Ysl 3HAHUS O

CBOWCTBaX (PU3MUECKUX SBIEHUH U HEoOXoAuWMBIe (QU3NYECKUE

3aKOHOMCPHOCTHU
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10

YMeHHe WCHoJib30BaTh 3HAaHUS O (HU3MYECKUX SBICHHUAX B
MOBCETHEBHON KHM3HM s oOecrieueHust OE30MAaCHOCTH  TNpPHU
oOpameHUu ¢ OBITOBBIMH  TNIpUOOpaMH W TEXHUYCCKUMH
YCTPOMCTBAMHU, COXPAHEHHUS 3/I0pOBbSI U  COOJIOACHUS HOPM
HKOJIOTUYECKOTO TMOBENICHUSI B OKpYXKAloIIeH cpene; MOHMMaHUE
HEOOXOMMOCTH TPUMEHEHHS TOCTH)KEHUH (U3MKH U TEXHOJIOTUH

JJIA palluOHAJIBHOT'O IIPUPOAOITIOJIb30BaAHHA

11

OneIT TOWMCKa, TPeoOpa3oBaHUs U TPEACTABICHUS WHPOpPMAIUU
(U3HYECKOTO CONEpKaHHUS C WCIOJIb30BaHUEM WH(HOPMAIMOHHO-
KOMMYHHMKATUBHBIX TEXHOJIOTMH; YMEHUE OLICHUBATh JOCTOBEPHOCTh
MOJIyYCHHON WHGOpMAIMu Ha OCHOBE HWMCIOIIUXCS 3HAHUW U
JOTOJIHUTEIbHBIX ~ MCTOYHMKOB;  YMEHHME  MCIOJIb30BaThb  IpPHU
BBITIOJIHEHUHM YYE€OHBIX 3aJlaHUi HAay4YHO-TIONMYJIAPHYIO JIMTEPATypPy
(bU3MUECKOTO CO/AepIKaHMsI, CIPABOYHBIE MaTEpHalbl, PECypChl CETH
WNurteprner; BiageHwe 0a30BBIMH  HaBBIKAMH  TPEOOpa3OBaHUs
uHpOpMallUM W3 OJHOW 3HAKOBOM CHCTEMBI B JIpYI'yl0; YMEHHUE
co371aBaTh COOCTBEHHBIE MHUCHMEHHBIE M YCTHBIC COOOIIECHUS Ha

OCHOBC I/IH(I)OpMaI_[I/II/I N3 HCCKOJIbBKUX NCTOYHHUKOB
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HEPEYEHDb 2JIEMEHTOB COAEPKAHUSA, ITPOBEPAEMBIX HA OI'D 11O

OU3UKE
Kon IIpoBepsieMblii 3JIeMeHT COAePKAHUSA
1 MEXAHWYECKUE SABJIEHWA
11 Mexanunyeckoe  JBHKeHHE. MarepuanibHas — Todka. (Cucrema  OTCyéTa.
' OTHOCHUTENIBLHOCTD JIBHKEHUS
PaBHOMepHOE u HepaBHOMEpHOE ABMxKeHUEe. Cpeansisi ckopoctb. Dopmyna aJis
12 BBIUUCIICHHUS CpeIHEH ckopocTh: v = S/t
PaBHOMEpHOE TIPSMONIMHENHOE JBH)KEHHE. 3aBUCUMOCTh KOOPJWHATHI Tejia OT
BPEMEHHU B CITy4ae paBHOMEPHOTO IPSIMOJIMHEMHOTO IBUKECHUSL:
13 x(1)=x, +vt
I'paduku 3aBUCMMOCTH OT BpPEMEHH IS MPOCKIUHU CKOPOCTH, IPOCKIIHH
NepeMelieHusi, IMyTH, KOOPAUHATHI IIPU PABHOMEPHOM MPSMOJIMHEHHOM
JIBIKEHUH
3aBUCHMOCTh KOOpPJMHATHI TeJda OT BPEMEHH B CIIy4ya€ pPaBHOYCKOPEHHOTO
MPSIMOJIMHEHHOTO JIBYKCHHUSI:
5
Sl =vy #i+ay= %
@opMynbl I MPOEKUMU TMEPEMEIIEHUs, MPOEKLIHUH CKOPOCTH U IMPOEKLIHUU
YCKOPEHUS IPH PaBHOYCKOPEHHOM MPSAMOJIUHENHOM JIBUKEHUU:
12
14 5. =y, t+a,- 5
U_\'('f) =Upy T4, L,
a,(f) =canst,
szz - lez =2a,s,
I'padvkn 3aBHCUMOCTH OT BpeMEHHM MJIs MPOEKIUU YCKOPEHHUS, MPOCKIIUU
CKOPOCTH, NPOEKIUU TEepEMELIEHUs], KOOPJAUHATHI TpPU PABHOYCKOPEHHOM
MPSIMOJTMHEIHOM JIBHDKCHUH
CBoOoanoe magenue. @opmysibl, OMUCHIBAIONINE CBOOOHOE MaJCHHE TeJa IO
15 BEpTUKAIN (ABMKEHUE TeJda BHU3 WJIM BBEPX OTHOCUTEIBHO MOBEPXHOCTHU
3emnn). ['paduku 3aBUCHMOCTH OT BpPEMEHH MJisi TPOCKIIMH YCKOPEHUS,
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MPOCKIIMA CKOPOCTH M KOOPAWHATHI TPHU CBOOOJHOM TAJCHUU Tea 10

BEPTUKAIIN

CKopocTh PaBHOMEPHOIO JBIKEHHUSI Tella MO0 OKpYy>KHOCTU. HampaBieHwue
CKOpOCTH.

@opmyiia 1 BBIYMCIECHHUS CKOPOCTU YEPE3 PAAUyC OKPYKHOCTH U IEPUOL

oOpareHus:
2nR
L=
T

LlenTpocTpemutenbHoe — yCKOpeHue. HampaBiieHHEe — II@HTPOCTPEMHTEIILHOTO

16 yckopenus. opmyria 1uist BBIYMCIECHUS YCKOPEHUS:
2
_w
“ R
dopmyiia, cBA3bIBAIOLIAS IEPUOJL U YACTOTY OOpaILleHHUS:
v = !
T
Macca. IInotHocTs BemecTa. @opMyiia [yl BBIYMCICHUS INIOTHOCTH:
_m
1.7 V
18 Cuna — BexkTopHas puzndeckas BenuuuHa. CioxxeHue cui
1.9 SBnenue unepuuu. Ilepsoiit 3akoH HeroToHa
Bropoii 3axkoH Herorona:
F=m-a
1.10
CoHanpaBieHHOCTh BEKTOPA YCKOPEHMSI TEJIAa U BEKTOpA CUJIBL, IEUCTBYIOLIEH Ha
TENo
Bzaumopeiicteue ten. Tperuii 3akoH HeroToHa:
111 F P _F.l—z».?
119 Tpenue nokos U TpeHUe CKOIbXKeHUsA. PopMyIia I BEIYUCICHUS MOLYJIS CUIIBI

TPCHUA CKOJIbXXCHUS:
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F_=p-N

1.13

Hedbopmanust Ttena. Ymnpyrue w Heynpyrue aeopmanuu. 3aKOH YIPYrou

nedpopmanmu (3axoH ['yka):

F=k-Al

1.14

BCGMI/IpHOC TATOTEHHE. 3aKOH BCCMHPHOI'O TATOTCHUS:

My - M
F=G- -1 _2
R2
Cuuia TskecTH. Y CKOpeHUe CBOOOIHOTO HaeHHsl.
dopmyia st BEIYUCICHUS CHITBI TSHKECTH BOJIHM3H moBepxHocTu 3emun: F = mg.
JiBmkenne mianet Bokpyr Counnna. I[lepBas kKocMu4ecKast CKOPOCTb.

HesecomocTs 1 neperpysku

1.15

Nwmmynbe Tena — BeKTopHas (pu3ndeckasi BeIMYHHA.
D=mi

Nmnynse cuctemsl Ten. M3menenne nmnynbca. IMmyibe crmbl

1.16

3aKkoH COXpaHCHUSA UMITYJIbCa IJIA 3aMKHYTOI\/JI CHUCTCMBI TCJI:
D=yl +im, U, =const

PeakTuBHOE IBMKEHHE

1.17

Mexann4deckas pa60Ta. cDOpMy.]'IEl JJI BBIYUCIICHU A pa60TBI CHJIBI:

A=Fsooscx

Mexannuyeckast MOIITHOCTb:

N=24
I

1.18

Kunernueckas u MMOTCHUUAJIbHAas SOHCPTUA. CDopMyna JJIA BBIYUCIICHUA

KUHETUYECKON DHEPIUH:

HE)E
Ey ="

Teopema o kuHeTHYECKOM AHEeprun. Popmyiia Jisl BBIYUCICHUS MOTCHIIMAIbHON
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OHEPIHH TCJIa, IOJHATOTO

HaJ 3eMIIEH:

E,= mgh

Mexanandeckas OHECPrus:

E=E;+E p
1.1 3aK0oH COXpaHEHHSI MEXaHUUeCKOU sHeprun. Dopmyiia AJisg 3aK0OHa COXPAaHECHUS
MEXaHMYECKOI HEepPTruu B OTCYTCTBHE CUJI TpeHus: E = const.
[IpeBparnienne MexaHUUECKOW YHEPTUU TIPU HATMYUHU CHIIBI TPEHUSI.
[IpocTbie MEXaHU3MBI. «300TOE MPABUIIO» MEXAHUKH.
Poryar. MomenT cubl: M - FI.
VYcioBre paBHOBECHS pblyara:
M +M, +..=0
1.20
[ToxasuxubIN 1 HenoABMXHBIN 010ku. KII/] mpocThix MexaHU3MOB,
n= Aﬂmm.ﬂ:aa
A‘S&I‘I:EHEEE&H
JlaBiieHue TBEPAOrO TeENa.
@opMya i1 BBIYMCICHUS 1aBJICHUs TBEPIOTO Tema:
F
p= G
121 JaBnenue raza. ATMocepHOe TaBiIeHHUE.
' I'mapocTaTuyeckoe 1aBlieHUE BHYTPH KUIKOCTH.
dopMya 1t BEIYUCIICHUS IaBJICHUS BHYTPH KUKOCTH:
P=PE+Pny,
1.22 3axoH Ilackans. ['unpaBnuuecknii nmpecc
3akon Apxumena. QPopmyna s ONpPEAETEHUS BBITAIKUBAIOIIEH —CHJIBL,
JEWCTBYIOIIEH Ha TEJO, MOTPYKEHHOE B )KUAKOCTh MJIH ras3:
1.23

F_jtm_ =pgV

Vcaosue miaBanus tena. IlmaBanne CYZ0B U BO3AYXOIIJIaBaHUEC
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1.24

Mexannueckue KoseOaHWs. AMIUTMTYa, TEPUOJI W YacTOTa KOJICOaHHIA.

®opmyiia, CBA3BIBAOLIAS YACTOTY M IEPUOJ KOJIECOAHUI:

1.25

MaremaTuueckuii W TPYKUHHbIA MasTHUKHU. l[IpeBpameHue sHepruu mpu

KOJIe0aTeIbHOM JIBKEHUN

1.26

3aryxatomue kojeOanus. BeiHyxaeHnble konebanus. Pesonanc

1.27

Mexanunueckue BOJHBL. [IpofoiibHBIE M MONEPEYHBIE BOJIHBL. J[JIMHA BOJHBI U

CKOPOCTD paCIIpOCTpaHCHUA BOJIHDBI:

b=v-T

1.28

3By1(. rpOMKOCTB " BBICOTA 3BYKa. OTpa)KeHI/IC SBYKOBOﬁ BOJIHBI Ha I'paHULC

nByx cpel. UH@pa3Byk U yIbTpa3ByK

1.29

IIpaxmuueckue pabomoi

W3mepenue cpenHell MIOTHOCTH BEUIECTBA; apXWMEIOBOM CHIIBI, KECTKOCTHU
NpyXUHBI, K0d(duimenTa TpeHus CKONBKEHHs; paOOThl CHIIBI TPEHUS, CHIIBI
yIPYTOCTH; CPEIHEH CKOPOCTH JBHXKEHHsS OpycKa MO HAKJIOHHOM IIOCKOCTH;
ycKOpeHus Opycka NpU JBHKEHUM IO HAKIOHHOM IUIOCKOCTH; YacTOThl U
nepuosia KoiebaHMH MaTeMaTH4YeCKOro MasTHHMKA; YacTOThl U  Iepuoja
KoJe0aHui MPYXUHHOTO MasTHHKA,; MOMEHTa CHJIbI, IEHCTBYIOIIETO Ha phlyar;
paboThl CUJIBI YHOPYTrOCTH MNpH MOABEME TIpy3a C MOMOLIbIO HEMOJBHXKHOTO
6s10Ka; pabOTHI CHIIBI YIIPYTOCTH IPU MOJBEME Ipy3a C MOMOIIBIO MOJIBUKHOTO
O110Ka.

HccnenoBanne 3aBUCUMOCTH apXHMMEIOBOM CHJIBI OT 00bEMa MOrpyKEHHON
4acTH TeJIa ¥ OT IUIOTHOCTH KUAKOCTH; HE3aBUCUMOCTH BBITAJIKMBAIOIIECH CHIIBI
OT Macchl Teja; CUIIbl TPEHHSI CKOJIbKEHHSI OT CHJIBI HOPMAJIbHOTO JIABJICHUS U OT
poJla IOBEPXHOCTH; CHJIBI YIPYIOCTH, BO3HUKAIOLIEH B MpPYXHHE, OT CTENEHU
nedopmaruu IpyXUHBI;, YCKOPEHUsT OpycKa OT yrJjia HakJIOHA HampaBJISFOIICH;
nepuosia (4acToThl) KoneOaHUH HUTSHOTO MasTHUKA OT JUIMHBI HUTHU; MEPHOJA
Koje0aHui MPY>KUHHOTO MasiTHUKAa OT MAacChl Irpy3a U >KECTKOCTH MHPYKHUHBI;
UCCIIEIOBAaHHE HE3aBHUCHUMOCTU TepHoja KOJIeOaHWH HUTSIHOIO MAasiTHHKAa OT

Macchl rpy3a. [IpoBepka yciaoBusi paBHOBECHS pbIyara

1.30

Qu3uueckue AGIeHUs 6 npupode: TIPUMEPHl JBWKEHUS C pa3IMUHBIMU
CKOpPOCTSIMH B KUBOM U HEKUBOU MPUPOJIE, NEUCTBUE CUIIBI TPEHUS B IPUPOIE U

TCXHUKC, TPUJIMBBI W OTJHWBBI, ABWXCHUC IUIAHCT ConneyHon CHUCTCMBI,
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pEaKTUBHOE JBH)KEHHE XKUBBIX OPraHU3MOB, pbIYard B TEJIE YEI0BEKA, BIUIHUE
aTMOC(EepHOTO JaBJICHUS Ha XUBOW OpraHHU3M, IUIaBaHHE PHIO, BOCIPUATHE

3BYKOB JKMBOTHBIMH, 3EMJICTPACCHUC, ceiicMUYEeCKue BOJIHBI, yHaMH, 5X0

Texnuueckue yCWlpOIZCWlBG.’ CIIMAOMETP, OATYHUKH IIOJOXKCHHUA, PaCCTOAHHUA H
YCKOpPCHUA, OUHAMOMCTpP, I[MOAIIWIIHUKHU, PAaKEThl, pblYyar, HOIIBPI)KHBIﬁ u

Hel'IOI[BI/I}KHHﬁ 6J'IOKI/I, HAKJIOHHas IINIOCKOCTb, IPOCTBIE MCXAaHU3MEI B 6I)ITy,

L3l COOOIIAIONTUECS COCYABI, YCTPOWCTBO BOAOIPOBOAA, THUAPABIUYECCKHIA Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBON HACOC, apeoMeTp, 3XOJOT,
WCIIO0JIb30BaHUE YJIbTPA3BYKa B OBITY U TEXHUKE

2 TEIUUIOBBIE ABJIEHUA
OCHOBHbIE  TIOJIO)KEHUSI ~ MOJIEKYJISIPHO-KUHETUYECKOM  TEOpPUU  CTPOCHUS

2.1 BemecTra. Mogenu TBEPOTO, )KUAKOTO M Ta3000pa3HOTO COCTOSIHUN BEIIECTBA.
Kpucrannmaeckue u amopdHbIC Tena

Y JBuwxenne dyactuil BemiectBa. CBs3b  CKOPOCTH  JABMDKCHHUS YaCTHI[ C

' TeMreparypoit. bpoyHoBckoe nBuxkeHue, Iudysus

2.3 CmauvBaHME U KaUJUISIPHBIE SIBICHUS

24 TemnoBoe pacluupeHne U cxaTHe

2.5 TemnoBoe paBHOBECHE

26 Buytpennss sueprus. Pabora u Ttemonepenada Kak CIOcOObl M3MEHEHHS

' BHYTPEHHEN SHEPIUH

2.7 Buasl Terionepenayun: TeMI0ONPOBOAHOCTb, KOHBEKIUS, U3TyUEHHE
Harpeanne wu oxmaxnaenue Tten. KonudecTtBo — TEmIOTHL. Y enbHas
TEIUIOEMKOCTb:

2.8
O=am(t,—1)
3aKoH COXpaHEHHUs PHEPTUM B TEIIOBBIX Ipolleccax. YPaBHEHHE TEIIOBOTO
Oamanca:

29
O +0, +..=0
HUcnapenue u koHaeHcanus. V3mMeHeHHEe BHYTPEHHEH SHEPruyd B MPOLECCEe

210 WCrapeHuss U KoHAeHcanuu. Kumenwe KUIKOCTH. YJenbHas TeIioTa

' napooOpasoBanus: L = Q/m

2.11 BnaxxnocTs Bo3ayxa
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[InaBnenne wu Kpuctaumzanus. V3MeHeHWe BHYTPEHHEH SHEpPruM Mpu

IUIAaBJICHUU U KpUCTAJIJIM3alluU. YV nenpHas TEII0Ta MIaBJICHHS:

2.12 ) @]
_}H
BHyTpeHHsIs1 sHEprus cropaHus TOIJIMBA. Y IeJIbHAS TEIUIOTa CrOpaHUs TOIUIMBA!
2.13 q=Q/m
2.14 [Tpunuuns! padote! TernoBbix Asurarenei. KI1/] remnosoro nsurarens
IIpaxmuueckue pabomvi
W3mepenue yaenbHON TEIIOEMKOCTH METAJUIMYECKOTO LMWIMHAPA; KOJIWYECTBA
TEIUIOTHI, MOJyYEHHOTO BOJOW KOMHATHOH TeMIlEpaTypbl (UKCUPOBAHHOM
Maccpl, B KOTOPYIO OIIyUIEH HarpeTrbli LWIMHIP; KOJMYECTBA TEIUIOTHI,
2.15 OTJAHHOTO HAarpeThiM LMJIUHAPOM, MOCJIE OMYCKaHUS €ro B BOJY KOMHAaTHOMN
TEMIIEPATYpPbl; OTHOCHUTEIBHOW BJIAXKHOCTH BO3AYyXa; YACIBHOM TEIUIOTHI
IiaBieHus Jpaa. McciaenoBaHue HW3MEHEHHs TeMIepaTypbl BOABI  IIPU
Pa3NUYHBIX YCIIOBHSX; SBJICHHUS TEIUIOOOMEHA MpPHU CMEIIMBAHUM XOJIOJHOW U
ropsiuei Bo/bl; Mpolecca UCnapeHust
Quzuyeckue A61eHUs 6 npupoode: NMOBEPXHOCTHOE HATSHKEHHE U KaWJUISPHbIE
2.16 SIBJICHUSI B TIPUPOJIE, KPUCTAIUIBI B Tpupoze, uainyuenue ComHIa, 3aMep3aHue
BO/I0EMOB, MOpCKHE OpH3bl; 00pa3oBaHME POCHI, TyMaHa, UHEsl, CHera
Texnuueckue ycmpoucmea: KalWUIApbl, IPUMEPBl UCIOJIb30BAHUS KPUCTAILIOB,
217 KHUJKOCTHBIM TEPMOMETp, NaTYMK TEMIIEPATyphl, TEPMOC, CUCTEMA OTOILICHUS
' JIOMOB, TUTPOMETPBI, IICUXPOMETp, MapoBas TypOUHa, BUraTellb BHYTPEHHETO
CropaHus
3 OJIEKTPOMATI'HUTHBLIE ABJIEHMA
3.1 OnexTpuszanus Tei. [[Ba BUaa 2IEKTPUIECKUX 3apsiioB
3.2 B3aumoneiicTBue 3apskeHHBIX Tell. 3akoH Kyrona
3.3 3aKOH COXpaHEHMsI ANEKTPUUECKOTO 3apsaaa
34 Onextpuueckoe mnose. Hampspk€HHOCTh  AniekTpuueckoro mnouss.  [IpunHnmn
' CYNEPIIO3ULIMH 3JICKTPUUYECKUX I10JIeH (Ha KaueCTBEHHOM YPOBHE)
35 Hocutenn »snexkrpuuecknx 3apsiioB. JleicTBHE 5SJIEKTpUYECKOro TOJNS  Ha
' aNeKTpudecKue 3apspl. [[pOBOAHUKYN U TUAIEKTPUKU
3.6 ITocTosiHHBIN AneKTpudecKuil TOK. [leficTBUS anekTpuueckoro Toka. Cuia Toka.
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Hanpsoxenne.

l=qg/t,U=A/Q

9J'I€KTpI/I‘l€CKOC COIIPOTUBJICHUC. Y,HCJ'IBHOG SJICKTPHUYCCKOE COIIPOTHUBIICHUEC!:

3.7 R =pl/S
38 3akon Oma s yuactka snekrpuueckoit nenu: | = U/R
[TocnenoBarenbHOE COEAMHEHUE IPOBOJHUKOB:
L =1, U=U+U,; R=R +R,
1 1 1 2
3.9 [TapannenbHoe coeAHEHNE TPOBOJHUKOB PABHOTO COIIPOTUBIICHUS:
U=U;I=1+1;R=2.
2 2 B
CMeliaHHbIE COeIMHEHHS IPOBOAHUKOB
PaGota u momHOCTh 2nekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akon J[xoyns — Jlenna:
3.11 O=I"-R-t
312 Oneir Opcrena. MarHutHOe 1oOJ€ NPSMOrO IMPOBOAHMKA C TOKOM. JInHuM
MarHMTHON MHIYKIUU
313 MarautHoe T1OJIE€ TOCTOSHHOTO MarHuTa. B3auMoJIeiCcTBUE MOCTOSIHHBIX
MarHuTOB
3.14 JlelicTBrE MarHUTHOTO MOJIs1 HA IPOBOJAHUK C TOKOM
3.15 OneiTel @apanes. SABneHue anekTpoMariuTHOM nHAYKIMHU. [TpaBuiio Jlenna
Ipakmuyeckue pabomvi
W3mepenue  5IEKTPUYECKOTO  COMPOTHUBIEHUS  PE3UCTOPA;  MOIIHOCTH
AJIEKTPUUYECKOTO TOKA; pabOThI AJIEKTPUUECKOTO TOKA.
3.16 HccnenoBanue 3aBUCMMOCTH CHJIBI TOKAa, BO3HHUKAIOIIETO B IPOBOJHUKE

(pe3I/ICTOpI>I, HaMHO‘IKa), OT HaIIPsAKCHHA Ha KOHLIAX MPOBOJHHKA; 3aBUCUMOCTU
COIMPOTUBJICHHUS OT JJIMHBI IPOBOJHHUKA, IJIOIIaAN €T0 IMOIIECPEUYHOTO CCUCHUA U

YACIBbHOTO COIMPOTUBJICHUS.
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[IpoBepka mpaBuia AJsl 3JIEKTPUUECKOrO HAMPSKEHUS] TIPU TOCIEI0BATEIbHOM
COCIMHCHUM TPOBOJAHUKOB; MpaBWia ISl CHJIbI 3JEKTPUYECKOTO0 TOKa IpPH

napajuieIbHOM CO€IMHEHUH MMPOBOAHUKOB (PE3UCTOPHI U JIAMITOYKA)

Quzuyeckue s61eHUs 8 Npupode: SBICKTPUUYECKUE SBICHUS B armocdepe,

3.17 ANEKTPUYECTBO KHUBBIX OPTaHU3MOB, MArHUTHOE IOJIe 3eMIH, Apei( MOIOCOB,
POJIb MArHUTHOTO TOJIS JJIs1 )KU3HU Ha 3emJie, MOJIIPHOE CUSTHHE
Texnuueckue ycmpoticmea: SIEKTPOCKOI, aMIEpMETp, BOJIBTMETP, PEOCTar,
CU€TUYMK  DIIEKTPUYECKOW  DHEPIUH,  DIIEKTPOOCBETUTEIbHBIE  MPHOOPHI,
3.18 HarpeBaTelIbHbIC 3JIEKTPOIPHOOPHI (mpuMepsl), 3JIEKTPUYECKUE
MPEJOXPAaHUTENH, OSJICKTPOMArHUT, JJIEKTPOJBUTATENIb IIOCTOSHHOTO TOKA,
reHepaTop MOCTOSIHHOT'O TOKa
3.19 DnexTpoMarHuTHbIE BOJIHBI. [1IKkana aeKTpoMarHuTHBIX BOJIH
3.20 JlyueBas mozeinb cBeTa. [IpsmonuHeiHOE pacipoCTpaHCHHE CBETA
3.21 3akoH oTpaxeHus cBera. [lnockoe 3epkano
3.22 [Ipenominenue cBera. 3aKOH NPETOMIICHUS CBETa
3.23 Jucnepcus csera
394 JIunza. Xon nydeit B nmuH3e. DokycHoe paccrossHue NUH3bL. OnTHYECKas cuia
' mun3el: D = 1/F
3.25 I'na3 xak onTuueckas cuctema. Onruyeckue npruOops
Ipakxmuyeckue pabomvi
#H#HPar##l13MepeHre ONTHYECKON CHibl coOuparonied JHH3BI; (POKYCHOTO
paccTosiHUsI COOMPAIONIEH JIMH3HI (IT0 CBOMCTBY PaBEHCTBA pa3MEPOB MpeaAMeTa H
n300pakeHus], KOrAa MpeiMeT PaclojiokeH B JIBOMHOM (hokyce), MoKazaTels
3.26 MIPEeIOMJIEHHUS CTEKJIA.
#H#HPar##lccnienoBanue CBOIMCTBa M300pakeHUs], MONYYEHHOTO C TOMOUIBIO
coOuparomel JHUH3bI;, M3MEHEHUs (OKYCHOTO pACCTOSHHSI JBYX CIIOKEHHBIX
JIUH3; 3aBUCHUMOCTH yTja MPEIOMIICHHS CBETOBOTO JIyda OT yIjia MaJeHus Ha
TPaHUIIEe «BO3IYX — CTEKIIO»
397 Quzuueckue senenus 6 npupooe: 3atMmenms Conuna u JlyHbI, 1[BeTa Ted,
' ONITUYECKUE sIBICHUS B aTMochepe (1BeT Heba, pedpakiius, paayra, MUPaK)
398 Texnuueckue ycmpoticmeéa: OYKH, TIEPHCKOI, (hoToammapar, ONTHYECKUE
' CBETOBO/IBI
4 KBAHTOBBIE ABJIEHUA
4.1 PamnoaktuBHOCTE. Anb(da-, Oera-, ramma-uznydenus. Peakuuu anbda-u Oera-

pacrana
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4.2

Omnertel Pezepdopaa mo paccesauto anbha-dactuil. [ImanerapHas moaens aToma

4.3 CocraB aromMHOTO siipa. M3oTormsr

44 IIepuon nomypacnaza aTOMHBIX siIEp

4.5 SnepHble peakMy. 3aKOHbBI COXPaHEHMsI 3apsI0BOTO U MacCOBOI'0O YUCEIl
Qusuueckue A6IeHUs 6 Npupode: ECTECTBEHHbIM pPaJUOaKTUBHBIA  (OH,

4.6 KOCMUYECKHE JIy4M, pPAJUOaKTUBHOE W3Iy4YE€HHE IPUPOIHBIX MHHEPAIOB,
JeICTBYE PaIMOAKTUBHBIX U3Iy4EHUI HA OPraHU3M Y€JI0BEKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, MHIUBUAYAIbHBIN T03UMETpP, Kamepa

BI/IHBCOHa, sAACpHad SHCPICTUKA
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
INPOLECCA OBA3ATEJIbHBIE YYEBHBIE MATEPUAJIBI JIJIS1 YYUEHUKA
» ®usuka: 7-i kmacc: 6a30BbId ypoBeHb: yueOHUK, / knacc/ Ilepeimkun M.M., MBanoB A.1.,
Axunonepnoe o6mectBo «M3narenscrBo «IIpocBemenue»

» ®usuka, 8 kmacc/ Ileppimkua A.B., OOmecTBO ¢ OrpaHMYEHHOW OTBETCTBEHHOCTHIO
«IPODAy; Akimoneproe obmectBo «M3natenbctBo «IIpocBemieHues

* ®uzuka, 9 kmacc/ Ileppmmkun A.B., I'ythuk E.M., OOmecTtBo ¢ OrpaHWYeHHOM
OoTBETCTBEHHOCTHIO «[IPODA»; Akunoneproe odmiectBo «M3narensctBo «IIpocBemenne»
METOJUYECKHE MATEPUAJIBI JUIA YUUTEJIA

1. B.M. Jlykamuk Coopuuk 3aga4 o ¢pusuke. 7-9 xmaccsl. — M. IIpocBemenne, 2019 rox.

2. A.E.Mapon, E.A. Mapon /Jlunaktndeckue marepuansl 7, 8, 9 xmaccel M3marenscTBo
«dpoda» Mocksa 2018roz.

3. ®unonosuu H.B. Meronuueckoe nocodue k yueoHuky A.A. Ilepsimxun @I'OC. 2015

4. Coopuuk 3a1a4 1o ¢pusuke 7-9xi. A.B. Ilepprkun; coct. H.B.@unonosud.- M.: ACT: Actpens;
Bnagumup BKT, 2017 rox.

5. Tectsl o ¢pusuke. K yuedbnuxy A.B. [lepbimkuna, E.M. I'yrHuk. @usuka 9 knace (arop O.U.
I'pomrieBa).

6. KoHTposbHble u camocTosTenbHbIe padboThl o ¢usuke. K yue6nuky A.B. [lepbiukuna, E.M.

I'yrauk. ®usuka 9 xknace (arop O.U. 'pomiiesa).

HUD®POBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

Karanor cceutok Ha pecypcsl o (usuke ODHiukiIoneauu, Oudmmoreku, CMU, By3bl, Hay4dHbBIE
opraHuszanuu, KoHpepeHuuu u ap. http:www.ivanovo.ac.ru/phys

becrinarable oOyyaroiue nporpamMmsl 1o ¢pusrke 15 00ydaromux nporpamMmm Mo pa3inuHbIM pa3jienam
¢busuku http:www.history.ru/freeph.htm

JlaGopatopubie paboTel 1o (usuke BupryanpHble abopatopHble paboThl. BupTtyanbHble
JIeMOHCTpanuu 3kcrepumenTos. http:phdep.ifmo.ru

Anumanus (u3HYecKHx TporeccoB TpexMmMepHble aHUMAalWWd W BU3yanu3amus 1o (Uu3MKe,
COMPOBOXK/IAIOTCS TEOPETHUECKUMH 00bsicHeHusiMu. http:physics.nad.ru

@usnueckas sHuukiIoneaus CrnpaBoyHOE H3JIaHHME, COJAEpIKallee CBEICHHs MO BceM 00JacTsiM
coBpemenHoi pmuku. Undoypok.py, videouroki, SAxmacc;  Yum.py; P3IW; M3,

Enunas komtekuusi 1mm@poBBIX 00pa30BaTelbHBIX PECypcoB. -pekuMm jgocrtyma: http://school-

collection.edu.ru; BuneoomnsiTsl Ha ypokax. Pexxum mocrymna: http://fizika-class.narod.ru
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