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IHOACHUTEJIbBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mmero oOpa3oBaHHS
COCTaBJICHA Ha OCHOBE MOJIOKEHU M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
yrayOaéHHOM YpOBHE OCHOBHOM 00pa3oBaTeNbHOM MPOrpaMMbl, MPECTaBIEHHBIX
B ®I'OC 000, a Takxe ¢ yuétom ¢eaepanbHOi padouel MporpaMMbl BOCIUTAHUS
u Konuenuuu npenogasanus yueOHoro npeamera «Pusukay.

CopnepkaHue mnporpaMMmbl IO (PU3MKE HAMpPaBICHO Ha YJIOBIETBOPEHHE
MOBBIIICHHBIX 3aMPOCOB  OOYYAIOIIMXCS, CTpEeMsIMXca K Oojee TIyOOKOMY
OCBOCHMIO (M3MYECKUX 3HAHUU, U Ha (OPMHUPOBAHHE €CTECTBEHHO-HAYYHOU
rpaMOTHOCTH oOOywatonmuxcsa. B mporpamvMe 1o  (U3MKE  YYUTHIBAIOTCSA
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu TpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METalpeIMETHBIM pe3yJibTaTaM 00Yy4EHHUs, a TAKKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAyUHBIX YYEOHBIX NPEIMETOB Ha YpOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Iporpamma no (pu3uke ycTaHaBIMBAET pacHpeieeHue yueOHOro MaTepuana
1o rojam o0ydeHus (IO Kjaccam), MpeuIaraeT NpUMEPHYIO MOCIEA0BATENbHOCTh
U3YyYEHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTHS MPEIMETHOTO COJAEp’KaHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[Iporpamma mo ¢u3uke pa3zpaboTaHa € LEIbIO OKAa3aHUS METOAUYECKOU
MOMOILY YYUTEIIO B CO3/IaHNU paboyeil mporpaMMbl IO Y4€OHOMY MPEIMETY.

dusuka sBISETCS CUCTEMOOOPA3YIOIIKUM JIJIsl €CTECTBEHHOHAYUHBIX Y4€OHBIX
IPEeIMETOB, MOCKOJBKY (PHU3NUYECKHE 3aKOHBI JIeKaT B OCHOBE IPOLECCOB U
SBJICHUH, W3yYyaeMbIX XHUMHEH, OWoyiorued, actpoHOMUeld © (GU3UICCKOU
reorpaguei, BHOCUT BKJIAJ B €CTECTBEHHOHAYyYHYI KapTUHY MHpa,
IpEeoCTaBsieT HauOoJiee SICHble O0pas3lbl MPUMEHEHHUS HAay4HOrO METOJa
MO3HaHMsI, TO €CTh CIIOCO0A MOJIyUYEeHHUs JOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOUMT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOW TPAMOTHOCTU U
MHTEpeca K HayKe y 00yJaromuxcsl.

N3yuenne ¢usnku Ha YriayOJ€HHOM YpOBHE TMPEINojaracT YBEPEHHOE
BJIaJICHUE CJIETYIOIIUMU KOMIETEHTHOCTIMH, XapaKTepU3yIOIUMU
€CTECTBEHHOHAYYHYI0 I'PaMOTHOCT:

HAay4YHO OOBSCHSTH SIBJICHHUS;

OLICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEAOBAHMS;

UHTEPIIPETUPOBATh JIaHHbIE M HCIIOJIb30BATh HAay4YHbIE J0KAa3aTeNIbCTBA JUIS
MOJTyYEHUs BBIBOJIOB.

[lenn wusyueHus ¢GU3UMKA HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBanus ydyeOHoro mnpenmera «®Pusmka» B
oOpa3zoBaTenbHBIX oOpraHuzamnusix Poccuiickoit ®exaepanuu, pean3yrONIIuX



OCHOBHBIE  00111€00pa30BaTENbHbIE MPOTPAMMBI, YTBEPKIAEHHOW peEIIeHHEM
Komnernn MunucreperBa npocsemienust Poccutickoii @enepanuu (poToKosa oT 3
nexadps 2019 r. Ne [1K-4BH).

[enun nzydenus: Gu3NKU Ha YrITyOJIEHHOM YPOBHE:

pa3BUTHE HMHTEpECa U CTpeMJICHUs OOydarouuxcsi K HaAyYHOMY H3YYEHUIO
IPUPOJIbI, PA3BUTHE UX WHTEIUIEKTYyabHBIX U TBOPUYECKHX CIIOCOOHOCTEH;

pa3BUTHE TPEICTABICHUM O HAYYHOM METOJE MO3HAHUA U (OPMHUPOBAHUE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOLIUM SIBIICHUSM;

dbopMHpoBaHHE HAYYHOTO MHUPOBO33PEHMS KaK pe3yjbTaTa U3yuyeHHUS OCHOB
CTPOEHHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3UKU;

dbopMupoBaHHE YMEHHUUW NPUMEHATH (U3HUECKUE 3HAHUSA U HAyYHbIC
JI0Ka3aTeNbCTBA U OOBICHEHUS OKPY KAIOIINX SBJICHMUIA;

(GopMUpOBaHHE NPEACTABICHUA O pPOJIM (PU3MKK AJI Pa3sBUTHS JIPYrHX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHI;

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX  cdepax  Oyaymiei
npodeCCUOHAIBHOW  CSITEIbHOCTH, CBS3aHHOM C (U3MUKOM, TMOATrOTOBKA K
nanbHeneMy oOy4eHHIO B 9TOM HaIlpaBJICHUN;

(GopMUpOBaHHE TOTOBHOCTHM K JaJbHEHIIEMY H3yuyeHUIO (U3UKK Ha
yIrIyONnEHHOM YpOBHE B paMKax COOTBETCTBYIOIIUX mpoduiae oOyueHuss Ha
YPOBHE CpPEAHEro 00Iero 00pa3oBaHUsI.

JlocTxeHne 3TUX Iiesied MporpaMMbl Mo (U3MKE HAa YPOBHE OCHOBHOTO
o01ero o0pa3oBaHusi 00ECTICUMBACTCS PEIICHUEM CIEAYIONMNX 3a/1ay:

npuoOpeTeHne 3HaHUM O JUCKPETHOM CTPOCHUHU BEIIECTBA, MEXaHUYECKHUX,
TEIUIOBBIX, JJIEKTPOMArHUTHBIX U KBAaHTOBBIX SIBJICHUSX;

MpUOOpPETEHUE YMEHUN aHAIU3UPOBATh U OOBSICHATH (PU3UYECKUE SIBJICHUS HA
OCHOBE M3yUEHHBIX (PU3NUYECKUX 3aKOHOB U 3aKOHOMEPHOCTEI;

OCBOEHHUE METOJOB PEIICHUS PaCU€THBIX U KAUECTBEHHBIX 3a]1a4, TPEOYIOIINX
CO3/IaHUS W UCHOJB30BaHUS (U3MUECKUX MOJeNel, BKIIoYas TBOPUYECKHE U
IPAKTUKO-OPUEHTUPOBAHHBIC 33/1a4H;

pa3BUTHE MCCIEAOBATEIBCKUX YMEHHH: HAONIONaTh SBICHUS W H3MEPSThH
busznyecKkre BEIUMYUHBI, BBIIBUTATh TUIIOTE3bI U MpejiaraTh SKCIepUMEHTAIbHEIC
CHOCOOBI UX MPOBEPKH, IUIAHUPOBATH U MPOBOAUTH OMBITHI, SKCIIEPUMEHTAIbHbIC
UCCJIETOBaHMsI, aHATM3UPOBATh MOJYyYEHHbIE JAHHBIE U JIEJIaTh BBIBOJIbI,

OCBOCHHME MNPUEMOB paboThl ¢ uH(poOpMaleil (U3HMYECKOro COAep KaHMUs,
BKJItOUYasi ”HPOPMAIIMIO O COBPEMEHHBIX TOCTIKEHUSX (DU3HKH, HHTEPIIpETalus 1
KPUTHUECKOE OLIEHWBaHNE MH(POPMAIUHY;

3HAKOMCTBO CO c(epamu NpodheCCHOHAIBHOM ACATEILHOCTH, CBI3aHHBIMU C
(Gu3MKON, U COBPEMEHHBIMU TEXHOJIOTHUSMHU, OCHOBAHHBIMH Ha JIOCTHXKEHUSX
(bu3MYECcKO HAYKH.



Ha wsyuenue ¢usuku (yrnyOn€HHBIM YpOBEHb) Ha YpPOBHE OCHOBHOTO
obmiero obpazoBanus orBomutcs 340 gacoB: B 7 kimacce — 102 gaca (3 4gaca B
Henenmo), B 8 kinacce — 102 gaca (3 yaca B Henento), B 9 kiacce — 136 ygacos (4
gyaca B HEJICIIIO).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Paznea 1. ®usuka 4 e€ poib B IO3HAHUM OKPYKAOIIEr0 MUPA.

®dusrka — Hayka O mpupone. SBneHus npuponabl (FIEMEHTHI COJAEPKaHMUS,
BKJIIOYAIONINE MEXKIPEAMETHbIC CBsi3n). DU3MUECKUEe SBICHUS: MEXaHUYECKHE,
TEIUIOBBIE, DIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusznueckne BenuuuHbl. PasmepHocTb. EnuHuIpl (Gu3NyecKux BETUYHH.
W3mepenne Qusuvecknx BenuuuH. OTanoHbl. Dusuueckue mupudopsl. llena
nenenus. [lorpemnocts n3mepenuii. [IpaBuna 6e3onacHoro Tpyna npu padoTe ¢
1a0opaTopHbIM O0OpynoBaHUEM. MexayHapoaHas cuctema enuHull. IlepeBon
BHECHUCTEMHBIX eauHuI] B equHuIbl CH.

Kak ¢usuka u jApyrue ecTeCTBEHHbIE HAyKM H3Y4aloT MPUPOY.
EcTecTBeHHO-HAyUHBI METOJ TO3HAHMS: HAOJIOJCHUE, MOCTAHOBKA HAyYHOTO
BOIPOCA, BBIIBU)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 NMPOBEPKE TUIIOTE3, 0ObICHEHNE
HabmogaeMoro apieHus. Onucanue GU3NIECKUX SIBJICHUN C TIOMOIIBbIO MOJIETIEH.

Jlemoncmpayuu.

MexaHn4deckue, TEIUIOBBIE, DJIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIE,
3BYKOBBIC SIBJICHUS.

dusnueckre NpubOpsl U MPOILEeaypa MPSAMBIX HU3MEPEHUN aHAJIOrOBBIM U
U (GPOBBIM PUOOPOM.

Jlabopamopuvie pabomul u onvimaol.

Onpenenenue UeHbl JeJIeHUs IKaIbl U3MEPUTEIBHOTO MTPUOOpAa.

N3mepenue pacCTOsIHUN.

N3mepenue momaan 1 o0béMa. MeTo 1 majeTku.

N3mepeHne BpeMeHHN.

N3mepenne 00bEMa )KUIKOCTU U TBEPAOTO TENA.

Onpenenenue pa3MepoB MalbIX Tel. MeTon psaoB.

IIpoBeneHne wHccienoBaHUs IO IMPOBEPKE TUIOTE3bl: JAJIBHOCTH IIOJIETA
HIapuKa, MyIEHHOTO TOPU30HTAIILHO, TEM OO0JIbIIIE, YeM O0JIbIle BHICOTA ITYCKA.

Paznean 2. IlepBoHayasibHbIe CBeJeHUS 0 CTPOEHUM BellleCTBA.

CrpoeHne BeniecTa: aTOMbl M MOJIEKYJIBI, UX pa3Mepbl U Macchl. OIBITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBrkeHune uactul BemiectBa. CBsA3b CKOPOCTHM JABMKEHUS YACTHI[ C
temriepatypoii. bpoyHoBckoe aBmxkenue. [duddysus. BzaumopeiictBue uacrtuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOCHUE T'a30B, JKUIKOCTEH M TBEPIBIX
(KpuCTaINIMYeCKUX) Tell. B3auMMOCBSA3b MEXIy CBOMCTBAMHM BELIECTB B PA3HBIX



arperaTHBIX COCTOSHHUSIX M MX aTOMHO-MOJEKYISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Jemoncmpayuu.

Hab6mronenne OpoyHOBCKOTO JIBUIKEHUS.

HaGmonenne nuddysun.

Hab6nronenue sBieHmid, 00BSICHIIONINXCS MPUTHKCHUEM WM OTTaJIKUBAaHUEM
4acTUIl BEIIECTBA.

Jlabopamopuvie pabomul u onvimaul.

Onenka TuaMeTpa aToMa METOAOM PSIOB (C UCTIOIb30BaHueM (pororpaduii).

OnbIThl IO HAOJIOJIEHUIO TETJIOBOTO PACIIMPEHUS T'a30B.

OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO TIPUTSKECHHUSL.

Pa3nea 3. /IBukeHne U B3aUMOAEMCTBHE TeJl.

Mexannueckoe gBwxkeHue. I[lyte u nepememienue. PaBHOMepHOe W
HepaBHOMEpHOE JBIKeHHEe. CBOOOJHOE MaJeHHe KaK MpPUMEpP HEPAaBHOMEPHOTO
nBrokeHus: Tesl. CkopocTb. CpeaHsiss CKOPOCTh MPU HEPAaBHOMEPHOM JIBHUIKECHUM.
Pacuér myTu U BpeMeHU ABUKCHUS.

['paduku 3aBuCMMOCTEM BETWYWH, OMUCHIBAIOIIUX JABWXKeHHe. OO1me
NOHATUS 00 OTHOCHUTENBHOCTH JABWXKeHUs. CIOXKEHHE CKOpOCTeH i Ted,
JBIOKYIIUXCS MMApaIebHO.

SlBnenne nHEpuMM. 3aKOH HMHEPUUHM. B3aMMoAenCTBHE TENl KaKk NPUYMHA
M3MEHEHUSI CKOPOCTM JABWXKEHHSA Tell. Macca Kak Mepa HHEPTHOCTH Tela B
MOCTyHaTeIbHOM JABWXEHUH. [lnoTHocTh BemiecTBa. CBSi3b IJIOTHOCTH C
KOJJMYECTBOM MOJIEKYJ B eauHuIle o00béma BemectBa. CMecH M CIUIABBI
[ToBepXHOCTHAs ¥ JIMHEWHAS IUIOTHOCT.

Cuita Kak XapakTepuCTHKa B3auMoAeUCTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. 3MepeHue CUiibl ¢ TOMOIIBIO AMHAMOMETpA. SIBIICHHE TATOTEHUS U CUa
TsokecTd. CHila TSDKECTH Ha Ipyrux muaHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HAMPABJIEHHBIX O OJHOM mpsiMoi. PaBHOnelcTBytomas cuil. Cuiia TpeHUsl.
TpeHue CKOJIBXKEHUSI W TPEHHUE IOKOs, BSI3KOe TpeHue. TpeHue B MNpupojae u
TEXHUKE.

Hemoncmpayuu.

Hab6nronenne MexaHMuecKoro JIBHKCHUS TeTa.

N3mepeHne cKkopoCTH MPSIMOJIMHEHOTO JBUKEHHSL.

HaOGmronenue siBfieHust HHEPIIUH.

HaOmronenne naMeHeHus CKOpOCTH MPY B3aUMOICHCTBUU TeJ.

CpaBHeHHE Macc MO B3aUMOJICCTBHUIO TEII.

CnoxeHue CUJl, HallpaBJICHHBIX MO OJTHOM MPSMOM.

Jlabopamopuvie pabomel u onvimel.



OnpeneneHue CKOPOCTH PaBHOMEPHOIO JBUXKEHHUS (IIapUKa B KUIKOCTH,
MOJIEJIH JICKTPUUECKOTO aBTOMOOUIIS U TaK Jiajee).

OnpeneneHue cpeaHed CKOPOCTH CKOJIBKEHHS OpyCKa WM IIapuka IIo
HAKJIOHHOU ITIOCKOCTH.

Ornpenenenue mI0THOCTH TBEPAOTO TENA.

OneITBI, JEMOHCTPHUPYIONIUE 3aBUCHUMOCTh pACTsDKeHHS (1edhopMarivm)
MPY>KUHBI OT MIPUIIOKEHHOMW CHUIIBL.

OnbITEl, TEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHHUS CKOJBXKEHHS OT
CUJIbI IABJICHUS U XapaKTepa CONPUKACAIOUINXCS IOBEPXHOCTEN.

Pa3znen 4. JlaBjienne TBEPABIX TeJl, )KUAKOCTENH M ra30B.

Hasnenue. Cuna ganenus. CiocoObl yMEHBIICHUS U YBEIHMUCHUS JaBICHUS.
JlaBnenue rasza. 3aBUCMMOCTH JIaBJIEHHS Tra3a OT OObEMAa W TEMIEPATYPBHI.
[lepenaya naBiieHHs] TBEPIBIMU TEJIAMH, KUIAKOCTSIMU U razaMu. 3akoH [lackans.
[THeBMaTHYECKHE MAIIIUHBI.

3aBUCUMOCTh  JABJICHUS  KUIAKOCTU  OT  TIJIIyOWHBI  TMOTPY>KECHHUS.
['mppocrarnueckuii  mapagokc. CooOmaromuecss cocyael. [ 'uapaBiaudeckue
MeXaHU3Mbl. Vcronp30BaHuE BBICOKMX JIaBJICHUN B COBPEMEHHBIX TEXHOJOTHUSIX.
Y CTpOoCTBO BOAOIIPOBOA.

AtMochepa 3emnn u atrmocdepHoe naBieHue. [IpuuuHbBI CyliecTBOBaHUS
Bo3aymHOM oOonouku 3emid. OnbiTr Toppuuennu. M3mepenune armocdepHOro
JaBJIeHHS. 3aBUCUMOCTh aTMOC(HEPHOTO JaBJICHUS OT BBICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 17151 U3MepeHns aTMOC(hEepPHOTO TaBJICHMUS.

JlelicTBrE KUIAKOCTU U ra3a Ha MOTPYyKEHHOE B HUX TeJIO. BrITankusaromas
(apxumenoBa) cuiia. 3akoH Apxumena. Y cJI0BHUE BOSHUKHOBEHUS BBHITATIKHUBAIOIICH
(apxumenoBoif) cuiibl, noarekanue. [InaBanue ten. Bo3ayxoraBaHue.

Jemoncmpayuu.

3aBUCHUMOCTbH AABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiaeHUs )KUJKOCTBIO U TA30M.

Coobmiaroiuecst CoCybl.

I'mppasinueckuil mpecc.

[IposiBieHne nercTBUs aTMOCHEPHOTO JABJICHHUS.

Cudon.

3aBUCHMOCTh BBITAIKUBAIONICH CHIIBI OT 00BEMA MOTPYKEHHON B KHJIKOCTh
YacTH TeJa U TJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAJIKMBAIOUIEH CUIIbI BECY BBITECHEHHOM KUJIKOCTH.

VYcnoBue miaBaHus TEN: IJIABaHUE WM MOTPYKEHUE TeNl B 3aBUCUMOCTH OT
COOTHOILIECHHUSI TUIOTHOCTEU TeJa U KUJKOCTH.

Jlabopamopuvie pabomel u onvimel.



HccnenoBanue 3aBUCUMOCTH Beca Tela B BOJAE OT 00bEMa MOTPYKEHHOU B
KAJKOCTb YaCTH TeJA.

OnpeneneHue BbITATKUBAIOLIEH CUJIBL, IEUCTBYIOIIEH HA TEJO, MOTPYKEHHOE
B KUJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUJIbI, JEHCTBYIOIIEH HA TEJO B
KAJKOCTH, OT MacChl TEJA.

OneIThl, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJIKMBAIOIIEH  CHJIBI,
JEUCTBYIOIIEH Ha TEJIO B KUJIKOCTH, OT 00bEMa MOTPYKEHHON B )KUIKOCTh YacTH
T€JIa U OT INIOTHOCTU KUJKOCTH.

KoHcTpynpoBaHue apeoMeTpa Wi KOHCTPYUPOBAHUE JIOJKU U ONPEICIICHHUE
€€ rpy30I0AbEMHOCTH.

Pa3zgeua S. PabGora u MOIIHOCTB. JHeprus.

Mexannyeckast paboTa 7151 CHJI, HAIIPABJICHHBIX BJOJIb JIUHUM ITEPEMEIICHUS.
MomHoCTb.

[IpocTbie MeXaHW3MBL: pblYar, BOPOT, OJIOK, TOJHUCIACT, HAKJIOHHAs
IJIOCKOCTh, HO)KHUYHBIN MeXaHu3M. MoMmeHT cuiibl. PaBHOBecue prruara. [Ipasuio
MoMeHTOB. [IpuMeHeHHe TmpaBuia paBHOBECHs pbluara K OJOKy. «30J0TO€
npaswiio» Mexanuku. KIIJ] nmpocTeix MexanuzmoB. [IpocTbie MexaHu3Mbl B OBITY,
TE€XHUKE, )KUBBIX OpraHu3Max.

Mexannueckass dHeprus. KuHeTtmyeckas W INOTEHUHWAIBHAS DHEPTHS.
[IpeBpalieHre OTHOTO BUIA MEXAaHUYECKOW YHEPTUM B IPYTOW. 3aKOH COXPAHEHUS
Y IIPEBPALLECHUS] DJHEPTUU B MEXAHUKE.

Hemoncmpauuu.

IIpuMepbl IPOCTBIX MEXAHU3MOB.

Jlabopamopuwvie pabomul u onvimaol.

HccenenoBanne ycioBHil paBHOBECHS pblyara.

N3mepenue KIIJ[ HakIIOHHOW MIIOCKOCTH.

N3ydenue mpaBuiia pbryara Ajsi HOJBUKHOTO U HEMOJBUKHOTO OJIOKOB.

Onpenenenue KIIJ] mogBu’HOTO 1 HEMOABUKHOTO OJIOKA.

Omnpenenenue pabOThl CUIIbI YIPYTOCTU MPU NOIBEME TPY30B MPHU MOMOIIU
MMOABYKHOTO OJIOKA.

N3ydeHne 3aKk0Ha COXPaHEHUSI MEXAHUYECKON SHEPTHH.

8 KUIACC

Pa3znea 6. TensioBble siBJIeHHUS.

OCHOBHBIEC TIOJOXEHHUSI MOJICKYJISIPHO-KUHETUYECKOM TEOPUU CTPOECHUS
BemiecTBa. Macca W pa3mepbl aTOMOB M MOJIEKYJ. ONbIThI, MOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHO-KUHETUUYECKOW TEOPHH.



Mogenn TBEPIOro, >KHIKOTO M Ta3000pa3HOr0 COCTOSIHUN BEIIECTBA.
Kpucrannmueckue u amopdusie Tena. I'paden — HOBBIM MaTepuan sl HOBBIX
TEXHOJIOTHIA. TEeXHOJOrny MOJyYeHUs HCKYCCTBEHHBIX anMa3oB. OObsCHEHHE
CBOMCTB T'a30B, )KMJIKOCTEH U TBEPIBIX TEJI Ha OCHOBE IOJOKEHUH MOJEKYJISIPHO-
KMHETHYECKOW TeopuH. [I0BEpXHOCTHOE HATsSIKEHHE, CMAauMBaHUE, KalWJUISIPHBIC
ABJICHHs. TeIJIOBOE pacUIMpEeHHE M C)KaThe. 3aBUCUMOCTb JABJICHHS ras3a OT
00BEMa, TeMIepaTypsbl.

Temneparypa. CBsA3p TeMIepaTypbl CO CpEIHEH KHHETUYECKOM JHEprueu
TEIJIOBOTO JIBMJKEHHMSI YacTULl. TemneparypHsble IIKAaJIbI.

BuyTtpennsis sHeprus. CnocoObl HW3MEHEHHMs BHYTPEHHEH SHEPTHUU:
TeruIonepeaaya U COBEPILECHHE paboTHI. Bunbt TEIUIoNEepeaaun:
TEIJIONPOBOAHOCTh, KOHBEKIIMS, M3JIydeHHe. Bupl Teronepenayn B NpUpoae U
TexHuke. HeoOpaTUMOCTh TEIIOBBIX POLIECCOB.

KonnuecTBo TemnoTel. YenbHas TEMI0EMKOCTh BeLIECTBAa. TemIooOMeH U
TEIJI0Bo€ paBHOBecue. 3akoH HpioToHa-PuxmaHna. YpaBHeHHE TEIIOBOTO OajlaHca.

[InaBneHue u OTBEpAEBAaHNUE KPUCTAJUIMUECKUX BEIIECTB. Y elbHAs TEIUIOTa
miasieHus. [lapooOpa3oBanue u konneHncauus. Mcnapenne. Kunenue. Y nenbHas
TEIUIOTa  HapooOpa3oBaHMs.  3aBUCUMOCTb  TEMIEpPATypbl  KUIEHUS  OT
atMoc(epHoro nasieHus. HacplllleHHBI M HEHAacBIIIEHHBIH Map. BiaxxHOCTbH
BO3/yXa.

DHeprus TOIUIMBA. Y IeNIbHAS TEIJIOTa CTOPAHUS.

[Tpuniuner padotsl TerioBeix aBurateneit. KIIJ TeroBoro nBurarens.
TeruioBple ABUTATENIM M 3allATa OKPYXKAKOIIEH cpeapl. TennoBble MOTEpU B
TEIJIOCETSIX.

3aKOH COXpAaHEHMsI U MPEBPAILECHUS SHEPTUU B MEXAHUYECKUX U TEIUIOBBIX
IIPOIIECCaX.

Hemoncmpauuu.

Habmtoienue OpoyHOBCKOTO JIBUYKEHUSI.

HaGmonenune nuddysuu.

HaGniogenue sBAEHUI MOBEPXHOCTHOIO HATSDKEHMS, CMAauyuMBaHUS W
KaMWUISIPHBIX SIBICHUMU.

HabmroieHue TenaoBoro paciimpeHus Ted.

M3meHeHne paBiieHUs ra3a NpU HM3MEHEHMM OOBEMa M HArpeBaHUU WIU
OXJIQXKICHUU.

[IpaBuna naMepeHus TeMiepaTyphl.

Bunbl Tenonepenaym.

OxJaxkieHue Ipy COBEPUICHUH PabOTHI.

HarpeBanue npu coBepiieHnn pabOThl BHEIIHUMU CHUJIAMH.

CpaBHEHHE TEMIIOEMKOCTEN pa3InuHbIX BEIIECTB.



HaOnronenue kumneHusl.

HaOnronenre nocTostHCTBA TeMIEpaTyphl IPU TUIaBJICHUU.

Mojenu TenIOBbIX IBUTATEIIEH.

Jlabopamopuvie pabomul u onvimol.

OnpITHl IO OOHAPYKEHUIO EUCTBUS CUIT MOJIEKYJIIPHOTO MPUTSKEHUS.

OneITHl IO BHIPAIIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIA MJIM caxapa.

N3mepenue TteMmepatypbl IpPU TMOMOIIUA KUIKOCTHOTO TEPMOMETpa H
JlaTYuKa TEMIIEPATYPBL.

OnpIThl MO HaAOJIOEHUIO TEIJIOBOTO PACHIMPEHUS] Ta30B, KUIKOCTEH H
TBEPJBIX TEIL.

OmnpeneneHue JaBiICHUS BO3IyXa B OAJIOHE HITPUILA.

HccnenoBanre 3aBUCUMOCTH JaBJCHUA BO3JyXxa OT €ro o0néMa H
TEeMIEPaTypPHI.

[IpoBepka rumoTe3sl JUHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA >KUJIKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaOnronenne wu3MEHEHUs BHYTPEHHEM SHEpruM Tejla B  pe3yjbTare
Terionepeaayr U padboThl BHELTHUX CHUJL.

HccnenoBanue sBIEHUS TEIJIOOOMEHA TMPU CMEUIMBAHUU XOJIOAHOW H
ropst4er BOJIBL.

OmnpeneneHue KOJWYeCTBa TEIJIOTHI, MTOJTYYEHHOTO0 BOJOW MPU TEIIOOOMEHE
C HArpeThIM METAJUIMUECKUM LIHJIUHAPOM.

Omnpenenenre MOIIHOCTH TEIUIOBBIX MOTEPH (3akoH HeioToHa-Puxmana).

Onpenenenue yaelnbHON TEIIOEMKOCTH BEILIECTBA.

HccnenoBanue npoliecca UCIIAPEHUs.

Onpenenenne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

Onpenenenue yaeabHOW TEMIOTHI MUIABJICHUS JbJA.

Pazges 7. JaekTpudyecKkue ¥ MAarHUTHbIE SIBJICHUSI.

OnekTtpu3auus Tel. J[Ba poaa >3IEKTpUUYECKUX 3apsiaoB. BzaummopeiicTBhe
3apspKEHHBIX Tell. 3aKoH KyroHa.

Onekrpuyeckoe mnoJie. Hanpsxk€HHOCTh siiekTpudeckoro nosisd. IlpuHomn
CYNEPHO3UIIUN HIEKTPUUECKUX TI0JIEH (Ha KAaYeCTBEHHOM YPOBHE).

Hocurenu snekTpuueckux 3apsioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenue aroma. IIpoBOAHMKH, IUAIEKTPUKA M TMOJYHPOBOJAHUKH. 3aKOH
COXPAaHEHHUSI NEKTPUUECKOTO 3apsija.

DJIEKTPUYECKUIT TOK. YCJIOBUS CYIIECTBOBAHUS AJIEKTPUYECKOTO TOKa.
MCTOYHMKM TMOCTOSIHHOTO TOKa. JIeMCTBUS 2JIEKTPUUECKOrO TOKa (TEIJIOBOE,
XUMHUUYECKOE, MArHUTHOE). DIEKTPUUECKUN TOK B METAJIAX, KUJKOCTIX U razax.

OnekTpuueckas 1enb. Cuna Toka. DIEKTPUUECKOe HanpsiKeHne. AMIIEpMETP
U BOJIBTMETP B IIEMU MOCTOSTHHOTO ToKa. CONpOTUBIIEHUE MPOBOIHUKA. Y IeJIbHOE



CONPOTHUBJIEHUE BellecTBa. 3akoH Oma i ydactka uend. IlocienoBaTtenbHoe u
napajuiebHOE CoeIMHEeHHE TPOBOAHUKOB. DJIC B LM NOCTOSHHOIO TOKa. 3aKOH
Oma mist monuoit nenu. [IpaBuna Kupxroga. Pacd€r mpocThIX 3IEKTpHUECKUX
nerneii. Heauaennsie 3j1eMEHTEI.

PaGota ¥ MOIIHOCTH BJEKTpUUYECKOro ToOKa. 3akoH Jlxoyns-JleHua.
DneKTpuyecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBIKAHHE.

[locTossHHBIE ~ MarHuThl.  B3aumopaeicTBHE  TMOCTOSHHBIX ~ MarHUTOB.
MarnutHoe nosnie. MarHuTHOE 1oJie 3€MJIM U €r0 3HAUYECHUE JIJIS )KU3HU Ha 3eMIle.
OnbeiT Opcrena. MarHutHoe Tmoji€ 3JEKTpUdyeckoro Ttoka. OnbeiT  Amrmepa.
[IpumeHeHne BIEKTPOMArHUTOB B TEXHUKE. JleMCTBME MAarHMTHOrO TOJS Ha
MPOBOJHUK C TOKOM. Cuna Awmrmepa W oOmpeleineHue €€ HampaBJICHUs.
DNEKTPOABUIaTENb IOCTOSIHHOIO TOKa. VCIonbp30BaHME >SJEKTPOABUIATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apanesd. fABnenue snekrpoMarHuTHOM uHAYKIuM. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. Cnoco0bl MOJIyYEHUS AIEKTPUYECKOU DHEPTHH.
DONEKTPOCTAHIIMM Ha BO300HOBIIIEMBIX HCTOYHHMKAX SHEPIHH. DKOJOTHYECKHE
po0JieMbl 3HEPreTUKU. TOIIMBHBIE AIIEMEHTHI U AJIEKTPOMOOHIIH.

Hemoncmpauuu.

DJEeKTpU3aLus TEJL.

JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEI.

YCTpOUCTBO U IEUCTBUE IEKTPOCKOTA.

DNeKTpocTaTH4eCcKast HHAYKIHUS.

3aKOH COXPAHEHMS JIEKTPUUYECKUX 3apsAI0B.

MopenupoBaHue CHJIOBBIX JIMHUM JJIEKTPUYECKOTO IO C IOMOLIBIO
OyMa)KHBIX CYJITAHOB.

[TpOoBOJHUKH M TUDIICKTPUKHU.

M cTOYHMKY TOCTOSIHHOTO TOKA.

JlelicTBUS DEKTPUYECKOTO TOKA.

DJIEKTPUYECKHUM TOK B KUIKOCTH.

["a30BbIii pa3psia.

W3mepeHne Cuitbl TOKa aMIIEPMETPOM.

W3mepeHne dIeKTpUYeCKOTO HANPSKEHUS BOJIBTMETPOM.

PeocraTt 1 Mara3ud COpOTUBIICHUM.

B3aumopaencTBrE TOCTOSTHHBIX MArHUTOB.

MopenupoBaHue HEBO3MOKHOCTH Pa3EIEHNUs ITOJ0COB MAarHUTA.

MopennpoBaHue MarHUTHBIX TOJIEW MOCTOSHHBIX MarHUTOB.

OmneIT Dpcrena.

MarnuTtHOE 1osie Toka. DJIEKTPOMArHHuT.



JlelicTBHE MarHUTHOTO TOJIA HA TPOBOJHUK C TOKOM.

DNEeKTPOABUTATENb OCTOSHHOIO TOKA.

OmneiTel @apajes.

DIIEKTPOTreHEPaTOP NOCTOSTHHOTO TOKA.

Jlabopamopuvie pabomul u onvimol.

OneiTel 10 HAOMIONEHUIO DJJICKTPU3AIMU TEJI TMPU COMPUKOCHOBCHHH W
WHIYKIUEN.

HccnenoBanre NEUCTBUA  DJIEKTPUYECKOTO TMOJS HA MPOBOAHUKH H
JTUBJIEKTPUKHU.

COopka 1 HCTbITaHUE ANEKTPUUECKOM 1IETIH MOCTOSIHHOTO TOKA.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, MPOTEKAOIIETO YEPE3 PE3UCTOP, OT
HaIpsHKEHUS. Ha pe3UCTOPE U COMPOTUBIIEHUS PE3UCTOPA.

OMnbITEL, TEMOHCTPUPYIOLIME 3aBUCUMOCTh 3JIEKTPUUYECKOTO COMPOTUBIICHUS
MIPOBOJHUKA OT €ro JIIMHBI, IUIOMAU MTONEPEYHOT0 CEYEHUS U MaTepHaa.

OmnpeneneHue y1eapHOr0 CONMPOTUBICHUS IPOBOIHUKA.

[IpoBepka mpaBuia CJIOKEHHUS HANPSDKEHUM TpU  MOCIEI0BAaTEIHLHOM
COEJIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBWia Mg CUJIbl TOKAa MpPH MAPAJUIEIBHOM COEOUHECHHUU
PE3UCTOPOB.

Onpenenenne 3/1C 1 BHYTPEHHETO CONPOTUBIICHHUSI ICTOYHUKA TOKA.

[Iposepka npasun Kupxroda.

[IpoBepka BeINOJIHEHUS 3aKOHA OMa J1J1s TOJTHOM 1eNnu.

N3yyeHue BOJIbTAMIIEPHBIX XapaKTEPUCTUK HEIMHEUHBIX JIEMEHTOB (JIAMIIBI
HaKaJMBaHUS WIHM NOJYIPOBOJHUKOBOIO THOJA).

Omnpenenenue pabOThI AAEKTPUUECKOT0 TOKA, HIIYIIETO Yepe3 PE3UCTOP.

OnpeneneHne MOIIHOCTH JIEKTPUUECKOTO TOKA, BBIACIIIEMON HA PE3UCTOPE.

Omnpenenenue KII/[ nHarpeBarerns.

HccnenoBanre MarHUTHOTO B3aUMO/JICUCTBUS IOCTOSIHHBIX MAarHUTOB.

N3ydeHre MarHUTHOTO TOJIsi TOCTOSIHHBIX MAarHUTOB MIPU UX OOBEIUHEHUU U
pa3acieHUHN.

HccnenoBanue nelcTBUS 3JIEKTPUYECKOTO TOKa HA MArHUTHYIO CTPEJIKY.

OMBIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI B3aUMOJICHCTBUS KaTYIIIKHU C
TOKOM W MarHuTa OT CHJIbl M HampaBJ€HUsS TOKA B KaTyIIKE U OT HAIUYHUS
(OTCYTCTBUSI) CEp/IEYHUKA B KaTYIIKE.

N3ydenne neicTBUsI MAarHUTHOTO TOJISl HA TPOBOJAHUK C TOKOM.

KoHcTpynpoBanue u n3ydeHue paboThl JJIEKTPOABUTATEIS.

N3smepenue KIIJI anmekTpoaBUrateibHONM yCTaHOBKH.

OnpITBl 1O  HMCCIEIOBAHUIO  SIBJICHUS DJIEKTPOMArHUTHOW  HWHAYKIWU:
HCCIIeIOBAaHUE U3MEHEHUM 3HAYEHUS U HAMPaBJICHUS! WHIYKIIMOHHOTO TOKa.



9 KIIACC

Pa3nen 8. Mexannueckue siBJeHHUS.

Mexanudeckoe ABuWxkeHue. MarepuanbHas Touka. CrHocoObl ONMHMCAHMS
MEXaHUYECKOTO JIBIDKEHUS: TaOIM4YHbIN, rpaduueckuit, ananmuTuaeckuii. Cucrema
orcuéra. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBH)KEHHS.

BekTopHbI€ BEIMUMHBI, ONEPALMK C BEKTOPAaMHU, IPOEKIMU BeKTOpa. Paguyc-
BEKTOpP MATEpPUAIIBHOM TOYKH, NEPEMENICHWE Ha IUIOCKOCTH. PaBHOMepHOe
NpSMOJIMHEWHOE JIBMKeHUEe. HepaBHOMEpHOE NPSMOJIMHENWHOE JIBHXKEHUE.
Cpennsisi ¥ MTHOBEHHAs! CKOPOCTb Te€Jla IPU HEPABHOMEPHOM JIBUKEHUU.

Yckopenne. PaBHOYCKOPEHHOE TMPSIMOJIMHEMHOE JBHKECHUE. Y CKOPEHHUE
cBoOoaHorO naaenus. OnsITel ["anumnes.

['padrueckas mHTEpHIpETaAllv YCKOPEHUS, CKOPOCTH, MPOUIEHHOTO MYTH U
IIEPEMEILICHHS IS IPSAMOJIMHENHOTO JBUKEHHS.

JIBrKeHue Tena, OpOLEHHOT0 MO YTIOM K TOPU30HTY.

JIBUKEHHE 10 OKPYKHOCTHU. JIMHEHHAs: CKOPOCTh, YII0Basi CKOPOCTh, MEPUOJ
¥ 4acToTa O0pallleHus Npyu paBHOMEPHOM JBUKEHUU MO OKPYKHOCTH. CKOPOCTh U
YCKOpPEHUE MPU IBUKEHUU 110 OKPYKHOCTH.

Bexkrop cunbl. PaBHOAEHCTBYIOIMIAs cra.

[lepBsiii 3ak0H HptoToHa. Bropoii 3akon Herotona. Tpertuit 3akon HeroToHa.
[IpuHIMIT CYyTIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cusna TpeHus: cujia TPEHUS CKOJIbXEHUS, CHIIa
TpPEHUS TIOKOsI, Ipyrue Buibl Tpenus. KoadduimeHt tpenus.

JIBr>KEHME TEN MO OKPYKHOCTH NOJ IEUCTBUEM HECKOJIBKUX CHIL

3akoH bepnymnum m nmoapéMHas cuna Kpbuia. COBpEMEHHBIE JIETATENBHBIE
amnmapatbl, CyJa Ha TM[OJBOJHBIX KpBUIbSIX, AHTUKPBUIO HAa CKOPOCTHBIX
aBTOMOOWIAX. J[BHMoKeHHUE TT0e3/1a Ha MarHUTHOM TOTyIITKE.

Cuiia TSKECTM M 3aKOH BCEMHUPHOIO TATOTEHHUs. [[BMKEHME TEN BOKPYT
IpaBUTALIMOHHOTO IIeHTpa (B ToM uwcie TiaHer BOkpyr Comuna). Ilepmas
KOCMHMYECKAsi CKOPOCThb. HEBECOMOCTD M EPETPYy3KH.

PaBHOBecue matepuanbHOl TOYkU. AOGCOMOTHO TBEPAOE Teno. PaBHOBecHe
TBEPJIOTO TeJIa C 3aKPEIJIEHHON OChIO BpalleHusi. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tenma. W3menenune wumnynbca. KMmnoynse cuibl.  Yropyroe u
HEYIIPyroe B3aUMOJECHCTBUE. 3aKOHbl HM3MEHEHUS W COXPAHEHUS WMITYJIbCA.
PeakTuBHOE NBUKEHUE.

Mexannyeckass pabota W MOIIHOCTb. PaboTa cui TsDKECTH, YNPYrOCTH,
TpeHusi. CBs3b dHepruu U paboTel. [loTeHInanpHas YHeprus TeNa, MOIHATOTO HaJl
MTOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas SHEeprus ckaTtou npyxuHbl. Kunernueckas
sHeprus. TeopemMa O KMHETHYECKOW SHEPruu. 3aKOH HW3MEHEHHS M COXPAHEHUS
MEXaHWYECKOU JHEPTUH.



Jlemoncmpayuu.

HaOnronenne MeXaHUYeCKOTO JBM)KEHUSI Tella OTHOCHUTEIIBHO Pa3HbIX TeJ
OTCUETA.

CpaBHeHUE TyTed W TpaeKTOpPUM JBIKEHHMS OJIHOTO M TOTO JKe Tela
OTHOCHUTEJIBLHO Pa3HbIX TeJl OTCUETA.

N3mepeHre CKopoCTU U YCKOPEHHUS TPSIMOJIMHEHHOTO JIBUXKECHMUSL.

HccnenoBanrie Npru3HaKkoB PaBHOYCKOPEHHOTO JIBHXKCHUSI.

HaGmronenue nBM>XeHHsS Tella 0 OKPY>KHOCTH.

HabGnronenne MexaHUYEeCKUX SIBIICHUM, MPOUCXOJSIIMX B CUCTEME OTCUETa
«Tenexka» mpu e€ paBHOMEPHOM U YCKOPEHHOM JBUKEHUU OTHOCUTEIHHO
KaOuHeTa (PU3MKH.

HaOmronenue paBHOBecHs T€Jl, CBOOOTHOTO MaJcHUs, KOJIeOaHUsI MasiTHUKA B
WHEPLUUABHBIX CUCTEMAX KaK IMOJTBEPKICHUE MPUHIUIIA OTHOCUTEIbHOCTH.

3aBUCHUMOCTh YCKOPEHUS T€JIa OT €r0 MACChl U JEUCTBYIOIIEH HA HETO CUJIBL.

HaOmronenue paBeHcTBa CUIJI PU B3aUMOJICUCTBUU TEJL.

N3meHeHue Beca Tela Mpyu YCKOPEHHOM JBUKCHUH.

[lepenaya uMIrybca Mpy B3aUMOJEHCTBUU TEI.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOICUCTBUU TEJl.

CoxpaHeHue UMITyJIbCca MpU a0COJIFOTHO HEYIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHne UMITyJIbCa IPHA YIIPYTOM B3aNMOJICHCTBUU.

HaOmnronenue peakTUBHOTO JBUKECHUSL.

CoxpaHeHue SHEPTUU MPU CBOOOTHOM TaICHHH.

CoxpaHeHue SHepruu Ipyu ABUKEHUH Tella MOJ ACHCTBUEM NPYKUHBI.

Jlabopamopuvie pabomul u onvimel.

KoHcTpyupoBanue TpakTa Jjisi pa3roHa W JalbHEUIIEro pPaBHOMEPHOIO
JIBIDKCHUS IApUKA WIIN TEJICKKH.

OmpenencHue cpeaHeld CKOPOCTH CKOJNBKCHUS OpycKa WM JIBHOKCHUS
[IapyKa Mo HaKJIOHHOW IUTIOCKOCTH.

OnpeneneHue YCKOpPEHUs Teida MpPU PABHOYCKOPEHHOM JIBHKEHUU TIO
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH TYTH OT BPEMEHHU IIPU PABHOYCKOPEHHOM
JIBMOKCHUHU O3 HavallbHOW CKOPOCTH.

[IpoBepka TUMOTE3BI: €CIU MPU PABHOYCKOPEHHOM JBMKEHUHW 0€3 HauaIbHOU
CKOPOCTH IyTH OTHOCSITCS KaK PsiJi HEYETHBIX YHCEII, TO BpEMEHA OJIMHAKOBHI.

HccnenoBanre ABUKEHUS TeJla, OPOIIEHHOTO MO YIJIOM K TOPU30HTY.

HccnenoBanre 3aBUCUMOCTHM  CUJIBI  TPEHHSI CKOJBXEHUS OT  CHJIBI
HOPMAaJIbHOTO JIABJICHHUSI.

Omnpenenenue kodhGUIHEHTa TPEHUS CKOTBKCHUS.

Onpenenenue KECTKOCTH NPYKUHBI.



HccnenoBanrie 3aBUCUMOCTH CUJIbI YIIPYTOCTH, BO3HUKAIOIIEH B MIPYKUHE, OT
cTerneHu aeopMaIiy Mpy>KUHEI.

OmnpeneneHue pabOThl CUIIBI TPEHUS MPU PABHOMEPHOM JABUKEHUU TEJa IO
TOPU30HTAJIBLHOM MOBEPXHOCTH.

Onpenenenue pabOTBl CUJIBI  YINPYrOCTH TMpU  MOABEME Tpy3a ¢
WCIIOJb30BaHUEM HEMOIBUKHOTO U TTOJABUKHOTO OJIOKOB.

Paznen 9. Mexanuveckue Koj1e0aHus U BOJIHBI.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUM: IEPHO/I,
4yacToTa, aMIUIMTyJa. ['apMoHMYeckue KojebaHus. 3aTyXawlue KoJieOaHus.
Boinyxiennblie konedanus. Pesonanc.

MaremaTndyecknii 1 TPYKUHHBIM MasTHUKHU. [IpeBpamieHue sHepruu npu
KO0JIEOATEIILHOM JIBU)KEHUH.

Mexannueckue BoJIHBL. [IpomonbHble W monepedHble BOJIHBL. (CBOMCTBA
MEXaHUYECKUX BOJIH: MHTEpepeHius u qudpakius. JJmHa BOJTHB U CKOPOCTh €€
pacripocTpaHeHusa. MexaHnuecKre BOJHBI B TBEPJIOM TeJie, CEHCMUYECKUE BOJHBI.

3ByK. Pacnipoctpanenue um otpaxkeHue 3Byka. [ pOMKOCTH 3ByKa W BBICOTA
toHa. Pe3zonanc B akyctuke. MudpasByk u yinbTpa3Byk. Hcnonb3oBaHue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOJIOTHUSAX.

Hemoncmpauuu.

HaOmronenne kosjeOaHMii Tel mOJN JNEUCTBHEM CHIBI TSKECTU W CHIIBI
YOPYTOCTH.

Hab6mronenue xonedanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HaOmronenne BeIHYKICHHBIX KOJICOAHUHM U pe30HaHCa.

PacnipocTpaneHue npo10IbHBIX U MOMEPEYHBIX BOJIH (HA MOJIETIN).

HaGmronenune nuntepdepeHuun u 1uppakiiui BOJIH Ha TOBEPXHOCTH BO/IBI.

HaOmronenne 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTUYECKHI pE30HAHC.

Jlabopamopusie pabomul u onvimel.

OmnpeneneHue 4acTOThI U NMEepUojia KojaeOaHui MaTeMaTUYECKOTO MasITHHUKA.

OmnpeneneHre 4acToThl U MEpUoaa KoJieOaHUN NPYKUHHOTO MasiTHUKA.

HccnenoBanre 3aBUCUMOCTH TIepuoa KojieOaHUM Tpy3a Ha HUTH OT JJIMHBI
HUTH.

HccnenoBanre 3aBUCUMOCTH TIEPHO/Ia KOJIEOaHUHN MPYKMHHOTO MasTHUKA OT
Macchbl rpy3a.

[IpoBepka HE3aBUCUMOCTH TIEpHOJa KOJeOaHUW TIpy3a, MOABEHICHHOTO K
JIEHTE, OT MaccChl Tpy3a.

OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTH TIEPHOJIa KOJIEOAaHUH MPYKUHHOTO
MasiTHUKA OT MacChl Ipy3a U KECTKOCTH MPYKUHBI.

N3mepenue yckopeHusi CBOOOIHOTO MaieHUsI.



Pasznen 10. DiiekTpoMaraHuTHoe 1oJie M 3JIeKTPOMATHUTHBIE BOJIHBI.

ONeKTpOMarHuTHOE  ToJie.  DJEKTpOMarHuTHble  BodHbL.  CBolcTBa
AIIEKTPOMArHUTHBIX BOJH. [llkayna »JeKTpoOMarHUTHBIX BOJIH. Mcmonb3oBaHue
AIEKTPOMArHUTHBIX BOJH JJIsI COTOBOWM cBsi3U. Pammonokanus. Kocmuueckas
CBA3b.

OnexTpomMarHuTHas npupoaa cBera. CkopocTh cBeTa. BoNHOBBIE CBOWMCTBa
cBeTa: MHTephEepeHIns U AUPPaKIIHSL.

Hemoncmpauuu.

CBOIICTBA PJIEKTPOMATHUTHBIX BOJIH.

Nutepdepenius u qudpakiuys cBeTa.

Jlabopamopuvie pabomul u onvimul.

W3yyeHue CBOMCTB 3JIEKTPOMATHUTHBIX BOJH C IOMOIIBIO MOOMIBHOIO
TenedoHa.

[TpoBeneHne onpITOB MO HAOIIOIEHUIO UHTEP(DEPEHIIMU U AUPPAKIIMU CBETA.

Paszgea 11. CBeroBble siBJICHHS.

JlyueBass MoJenb CBE€Ta W TE€OMETpUYecKas oNnTuKa. VCTOYHHMKHM CBeTa.
[IpsmonuueliHOEe pacnpocTpaneHue cera. 3arMeHus ComHna wu o JIyHBL
Otpaxenue cBera. Ilnockoe 3epkano. 3akoH oTpaxeHus cBeta. I[loctpoenue
n300pakeHuit, COPMUPOBAHHBIX 3€PKAJIOM.

[Ipenomiienue cBeta. 3akOH npesnoMmiieHus cBeta. [lomHoe oTpaxeHue ceera.
Hcnonb30BaHue MOTHOTO OTPAKEHUS] B ONTUYECKUX CBETOBOAX, ONTOBOJIOKOHHAS
CBSI3b.

Jlunza, xonm mnyuverr B nuH3e. @Popmyna TOHKOM JMH3BL llocTpoeHue
n300pakeHnit, CHOPMHUPOBAHHBIX TOHKOW JHH30M. OnTuyeckas cucrema
¢doToanmapata, MHUKpPOCKONAa M Teneckona. [7a3, Kak ONTHYECKas CcucTeMma.
bim30opyKkocTh U 1adbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIEKTpalbHBIX UBETOB. Jlucnepcus cBeTa.

Jemoncmpayuu.

[TpssMosMHEHOE PACIPOCTPAHEHHUE CBETA.

OTtpaxeHune cBeTa.

[Tomy4yenune n300paxxeHU# B TIIOCKOM 3€pKaJie.

[IpenomiieHue cBera.

OnTuuecKkuii CBETOBO/I.

Xop nydeil B coOuparouieit JIMH3e.

XO0J y4yelr B pacCenBaIOIIEH JIMH3E.

[Toryuenue n300pakxeHuii ¢ TOMOIIBIO JIUH3.

[Tpuniun geictBus ¢hoToamnmapara, MUKPOCKOTIA M TEJIECKOIIA.

Monenb riasa.



Pa3noxenue 06eoro cBera B CIEKTP.

[Tomyuenue 6e0ro cBeTa NpH CI0KEHUH CBETA Pa3HBIX I[BETOB.

Jlabopamopuvie pabomul u onvimaol.

HccnenoBanre 3aBUCHMOCTH YIVIA OTPaKEHUSI CBETOBOrO Jyda OT yIJia
MaJICHUS.

W3yyeHue CBOMCTB N300pAKEHUS B INIOCKOM 3€pKalie.

HccnenoBanre 3aBUCMMOCTH yTiia MIPEJIOMIIEHUS OT yTila MaJeHus CBETOBOIO
Jy4a Ha TPAHULIE «BO3AYX—CTEKIIO».

[Tonyyenune n300paxkeHU ¢ TOMOIILI0 COOMPAIOIICH JINH3BI.

Omnpenenenue (QOKYCHOIO pacCTOSHUS M ONTHYECKOM CHIIBI COOMparomie
JIMH3BI.

OnBITHI IO Pa3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OneIThl MO BOCHPHUATHIO IIBETa NPEIMETOB MPU HX HAOIIOJACHUM Yepes3
[[BETOBbIE (DUIIBTPHI.

Paznen 12. KBanToBbBIC SIBJICHUS.

OmneiTel Pe3epdopna v minanerapHas mojens atoma. Monens atroma bopa.
Hcnyckanue u normonieHre ceeta aroMoM. KBaHTel. JInHevaTeie CIIEKTPHI.

PanuoaktuBHOCTE. Asba-, 6eTa- u ramma-usnydenus. CTpoeHHe aTOMHOTO
anpa. HykionHas wmopens atomHoro snapa. W3otombl. PaamoakTuBHBIE
npespanieHus. [lepuon monypacnana atoMHbIX siaep. JlercTBue pagnoaKTUBHBIX
U3JTy4eHHUI Ha )KUBbIE OPraHU3MBbI. 3aIUTa OT PAAMOAKTUBHOTO U3ITyUEHHUS.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJOBOTO M MACCOBOIO YHCEIL.
OHeprus cBsI3M aTOMHBIX sanep. CBs3p Macchl M dHEpruu. Peakuuu cHUHTE3a U
nenenus spep. Mcrounuku sHeprun CosiHIA W 3BE3A. SlepHas »>HEpreTHka.
DKOJIOTHYECKHE MPOOJIEMbI SIAEPHON SHEPTETUKH.

Jemoncmpayuu.

CrexTpbl U3Ty4YEeHUS U MOTJIOIEHUS.

CrexkTpsl pa3IM4yHbIX Ta30B.

CnekTp BoAopoa.

HabGmronenue TpekoB B kamepe Buibcona.

PaboTa cuérunka HOHU3UPYIOIINX U3ITYyYEHUH.

Perucrtpanus n3mydeHusi IpUPOIHBIX MUHEPATIOB U MTPOIAYKTOB.

Jlabopamopusie pabomel u onvimel.

HabGnrogenue CruionHbIX U JIMHEWYAThIX CIEKTPOB U3ITyUCHHUS.

HccnenoBanrie TPEKOB: U3MEPEHUE SHEPIHMH YACTUIIBI [0 TOPMO3HOMY MYTH
(o dhoTtorpadusam).

H3mepenne paanoakTUBHOTO (OHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.



[ToBTOpHUTENHEHO-00001AIOMINI MOTYSIb TIPEIHA3HAYEH 7Sl CUCTEMAaTU3alun
u  0000IEeHWS TPEIMETHOTO  COACP)KAaHWSA W OMNbITa  JICSITCIBHOCTH,
npUOOPETEHHOTO MPU M3YYEHHH BCEro Kypca (pU3MKU yriayOiaEHHOTO YPOBHS, a
TaK>Ke ISl IOJIFOTOBKM K OCHOBHOMY TOCYapCTBEHHOMY 3K3aMeHY 10 (HU3HKE.

B nmpomecce wu3ydeHuss JaHHOTO MOIYJSI PEANU3YIOTCS M TOJIy4aroT
JanbHelIlee pa3BUTHE Yy4eOHbIE JCHCTBUS, OOECHEUYMBAIONINE JOCTHKEHUE
OPEIMETHBIX M  METalpeJIMETHBIX pe3yJlbTaToB o00y4yeHus, (OpMUPOBAHUE
€CTECTBEHHO-HAYYHOU TPaMOTHOCTU: OOBSICHEHUE U ONMCAHUE SIBJICHUI HAa OCHOBE
npuMeHeHus: GU3NYECKUX 3HAHHWM, MCCIeA0BaTEeNbCKUE NEUCTBUS (BBIIBUKEHUE
TUIO0TE3, MOCTAHOBKA II€JIM W IUIAHUPOBAHUE MCCIICOBAHUS, aHAIIU3 JAHHBIX U
MOJIyY€HHUE BBIBOJIOB).

[IpeanoututenbHO (HOpMOM OCBOEHUS MOAYJsSL SIBIAETCS IPAKTHKYM,
porpamMma KOTOpOTO BKJIFOUYAET:

peuieHue 3a1ad, OTHOCSIIMXCA K PasIMYHBIM pasfellaM M TeMaM Kypca
(U3HUKHY, B TOM YKCIE 33]]a4, UHTETPUPYIOLIUX COAEPKaHUE PA3HbIX Pa3JIeIioB;

BBITIOJTHEHUE JTA0OPATOPHBIX pabOT U OMBITOB (BKJIOYasi padOTHI U ONBITHI U3
NEepeyHel K pas3fenaMm Kypca) B YCIOBHUSAX CaMOCTOSTENBHOIO IJIAHUPOBAHUS
IPOBEJCHUS UCCIIEI0BaHMs, BbIOOpa 1 000CHOBAaHUS METOAA U3MEPEHMSI BEIUUNH,
COOPKH 3KCIIEPUMEHTAIBHON YCTaHOBKU;

BBINIOJIHEHHE MTPOOJIEMHBIX 3aIaHUI MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa
(3amaHusl MO €CTEeCTBEHHO-HAyYHOH TIpaMOTHOCTH), B TOM YHCIE 3aJaHUN C
MEXIIPEIMETHBIM COJIEPKAHUEM;

paboTy HaJ TPYNIOBBIMU WM UHAUBUAYATLHBIMU MPOEKTAMH, CBSI3aHHBIMU C
coJiep>KaHreM Kypca (pU3uKH.

N3ydeHre MOBTOPUTEIBLHO-0000IIAIONIETO MOIYJISI MOXKET 3aKaHUMBATHCS
MPOBEICHUEM JMArHOCTUYECKON padOThl 3a Kypc (DU3MKH YIIIyOJIEHHOIO YPOBHS,
BKJIFOYAIOLIEH 3alaHus Pa3HOTO YPOBHS CIIOXKHOCTH. Pe3ynbTaTsl BBIOJIHEHUS
JMarHOCTHYECKON paboThl MOTYT MOKa3bIBaTh CTENEHb TOTOBHOCTU O0YYarOIINXCs
K OCHOBHOMY TOCyJapCTBEHHOMY JK3aMeHy 1O (u3uKe, a Takke
CBUJIETEIBCTBOBATH O JOCTUTHYTOM YPOBHE €CTE€CTBEHHO-HAYYHOU IrPaMOTHOCTH.



[NTAHUPYEMBIE PE3VJIBTATbBI OCBOEHHUA ITPOITPAMMBI 110 ®U3UKE HA
YIJIVBJIIEHHOM YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

W3ydyenune Qu3ukd Ha ypOBHE OCHOBHOTO oOmIero oOpa3oBaHHs HamlpaBlIeHO Ha
JNOCTHKCHUE  JIMYHOCTHBIX, METANpPEeIMETHBIX W  TPEAMETHBIX  00pa30BaTEeIbHBIX
PE3YJIbTAaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

B pesynprate m3ydeHwms (U3MKKM Ha YPOBHE OCHOBHOTO 0O0IIEro oOpa3oBaHUS Y
oOyuarotierocs OyayT cpopMUpOBaHbI CICIYIONINE TMYHOCTHBIE PE3YJIbTaThl B YACTH:
o l)nampuomuuecxozco éocnumanus:

MIPOSIBJICHUE HMHTEPECA K HCTOPUA H COBPEMEHHOMY COCTOSIHUIO POCCHUCKON
(bu3MYEeCcKON HAYKH;

LIEHHOCTHOE OTHOILIEHUE K IOCTHKEHUSIM POCCUMCKUX YUEHBIX-(DU3UKOB;
e 2)2parxcoancKkozo u 0yxXo8HO-HPAGCHIBEHHO20 60CHUMAHUA:

TOTOBHOCTh K AaKTHUBHOMY YYacTUIO B OOCYXJEHHUM OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN (PUUKY;
OCO3HaHWE BaXXHOCTH MOPAJIbHO-3TUUECKUX MPUHITUIIOB B JEATEIBHOCTU YYEHOTO;
e 3)acmemuueckozo 60CRUMAHUA:

BOCIIPUSITUE OACTETHUUYECKUX KauyecTB (uanueckoil Hayku: €€ TapMOHUYHOIO
MOCTPOEHMUSI, CTPOTOCTH, TOYHOCTH, TJAKOHUYHOCTH;
e 4)uennocmu HaAyuHO20 NO3ZHAHUA:

OCO3HAHME IIEHHOCTU (PU3NUECKON HAYKH KaK MOIITHOTO MHCTPYMEHTA MO3HAHUS MHUPAa,
OCHOBBI Pa3BUTHS TEXHOJOIUM, BAXKHEUIIIEN COCTABIISIOIIEN KYJIbTYpPHI;

OpHEHTAIIUS B JIEATEILHOCTH Ha COBPEMEHHYIO CUCTEMY HAY4YHBIX MpE/ICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJIbL;

pa3BUTHE  HAy4yHOM  JI0OO3HATENBHOCTH, HWHTEpEca K  HCCIEIOBATENIbCKOM
NeATEIIbHOCTH;
e 5)ppopmuposanusn Kyabmypul 300p06bsa U IMOUUOHAILHO20 ONAZONOTIYYUSA:

OCO3HaHHWE IIEHHOCTH 0E30MacHOTO 00pa3a KU3HU B COBPEMEHHOM TE€XHOJOTHYECKOM
MHUpE, BaXXHOCTH TpaBUi O€30MacHOr0 TOBENCHWS Ha TpaHCIOpPTEe, Ha J0porax, ¢
AIEKTPUYECKUM U TETUIOBBIM 000PYI0OBAaHUEM B JJOMAIITHUX yCIOBUSX;

c(hOpPMHUPOBAHHOCTh HaBBIKA pedieKCHH, MPHU3HAHWE CBOETO IMpaBa Ha OIIMOKY H
TaKOro e MpaBa y APYroro 4eI0BeKa;

e 6)mpyooeoco eocnumanus:

aKTUBHOE Yy4yacTHE€ B pENICHWH TMPAKTHUYECKMX 3amad (B paMKax CEMbH,
oOpa3oBaTeIbHOM OpraHu3alid, TOpoja, Kpas) TEXHOJOTHYECKOW U  COIUaIbHOU
HaIpaBJICHHOCTH, TPEOYIOIIUX B TOM YUCye U (PU3NYECKUX 3HAHUI;



HMHTEPEC K MPAKTUIECKOMY H3yUEHUIO MPOodhecChid, CBSI3aHHBIX ¢ (PU3UKOMH;
e 7)IK0J102UUECKO20 60CRUMAHUA:

OpHUEHTaIlMsd Ha MPUMEHEHHWE (PU3MUECKUX 3HAHWU JJIs pelleHHs 3ajlad B 00JacTh
OKpY’Kalolel Cpefibl, MIIAHUPOBAHUS MOCTYMKOB M OLIEHKM WX BO3MOKHBIX MOCJEICTBUN
JUTSL OKpY>KaroIleil cpeibl;

OCO3HaHME ra00aJbHOTO XapaKTepa FIKOJIOTHYECKUX MPOoOJIeM U IyTeH X pelieHus;

e 8)adoanmayuu K uBMEHAOUWUMCA YCI08UAM COUUATLHOU U RPUPOOHOIL CPEObL:

HOTPEOHOCTh BO B3aUMOJICHCTBUU IPU BBIIOJHEHUM HCCIEJOBAHUM M IPOEKTOB
($u3NYECKOil HANIPaBICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSAM JPYTHX;

ITOBBILIEHNE YPOBHS CBOE€HU KOMIIETEHTHOCTH Y€pe3 MPAKTUYECKYIO NEATEIbHOCTD;

NOTPEeOHOCT, B (POPMUPOBAHUU HOBBIX 3HAHUN, YMEHUH (HOPMYyIUPOBATH UICH,
MOHSATUS, TUIIOTE3bI O PUINYECKUX OOBEKTaX U SBIICHUAX;

OCO3HaHUue Ae(PUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEHN B 001acTh (PU3UKH;

IUTAaHWPOBAHUE CBOETO Pa3BUTHS B IPUOOPETEHUHU HOBBIX (PU3MUECKUX 3HAHUM;

CTPEMJICHHE aHAJM3UPOBAaTh W BBIABIATH B3aMMOCBSI3M NPHUPOABI, OOILIECTBA U
HSKOHOMUKH, B TOM YHCJI€ C UCIIOJIb30BaHUEM (PU3HUECKUX 3HAHUI;

OLICHKA CBOMUX JECUCTBUM C YUYETOM BIIMSAHMSA HAa OKPYKAIOLIYIO CPEAY, BO3MOMKHBIX
rJ1I00aJIbHBIX MOCEICTBUM.

METAIIPEAMETHBIE PE3YJIBTATDI

B pesynapTaTe OCBOCHHMs MporpaMMbl 1O (PU3MKE HA YPOBHE OCHOBHOTO OOIIETro
oOpaszoBaHusi y oOyuaromierocsi OyayT choOpMUpPOBaHbl MeTalpelMeTHbIE pPe3yJbTaThl,
BKJIFOYAIOIINE TI03HABATEIbHBIE YHUBEpCAJIbHBIC Y4YCOHBIC IEHCTBHS, KOMMYHUKATHBHBIC
YHUBEpCaIbHbIC YU€OHbIE NEUCTBUS, PETYJISATUBHBIC YHUBEPCAIbHBIC yUeOHBIC IEHCTBHUS.

Ilo3naBaTebHbIE YHMBeEPCAJIbHbIE YUeOHbIE el CTBUSA
ba3oBble Jornyeckue 1efcTBUA:

BBISIBJISITH W XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKKM OOBEKTOB (SBJICHUM),
KJIACCU(PUIIMPOBATH UX;

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B paccMaTpUBaeMbIX (pakTax, JaHHBIX U
HAOIIO/IEHUSX, OTHOCSIINXCS K (PU3MUECKUM SIBIICHUSIM;

BBISIBJISITh TPUYMHHO-CIICACTBEHHBIE CBSI3U MPU H3y4YeHUU (U3NYECKUX SIBICHUU U
MPOLIECCOB, JeNaTh BBIBOABI C HCIOJB30BAHMEM JEIYKTUBHBIX W HHIYKTUBHBIX
YMO3aKIIOYCHH, BBIIBUTATh TUTIOTE3BI O B3aUMOCBSI3IX (PU3NIECKUX BEITUYNH;

CaMOCTOSTENIbHO BBIOMpaTh CHOCOO penieHus y4yeOHoW (U3MYecKol 3aaauu
(cpaBHEHHE HECKOJIbKMX BapHaHTOB pEIICHHUs, BHIOOp Hanbojiee MOAXOISIIET0 C YYETOM
CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBarejbcKue 1eHCTBUA:
MCTIOJb30BaTh BOMPOCHI KaK MCCIIEIOBATEIbCKUI HMHCTPYMEHT IMO3HAHUS;



IIPOBOAUTL IO CaMOCTOATENIBHO COCTaBJICHHOMY IUIAHY  OIIBIT, HECJIOXKHBIN
(bu3MYeCcKuil IKCIIEPUMEHT, HEOOIBIIIOE UCCIIE0BAHNE (PU3UUECKOTO SIBJICHMUS;

OLICHUBATh Ha MPUMEHUMOCTbh U JIOCTOBEPHOCTb MH(GOPMAIIHIO, MOJTYYEHHYIO B XOJI€
MCCIICIOBAHNS WM DKCIIEPUMEHTA;

camMoCTOSITeNNbHO  (hopMynHpoBaTh 0000IIEHHST ¥  BBIBOJABI IO  pe3ylbTaTaM
MIPOBENEHHOIO HAOMIOAEHUS, OIbITA, UCCIIEIOBAHUS;

IPOTHO3UPOBATh BO3MOKHOE JlajibHEHIIIee pa3BUTHE (DU3UUECKUX MPOIIECCOB, a TAKKE
BBIJIBUTATh MPEIIOJIOKEHUS 00 UX PA3BUTHHU B HOBBIX YCIOBUAX U KOHTEKCTaX.

Pabora ¢ nunpopmanueii:

NPUMEHSATh Pa3IUYHble METOAbl, HHCTPYMEHThI M 3alpOChl MpH TMOUCKE U OTOOpe
uHGOpMAIMHU WK JAHHBIX C Y4ETOM MPEIIOKEHHON yueOHOM pu3nueckoi 3a1auu;

aHAJIN3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(GOPMAIINIO PA3TUYHBIX
BUJIOB U (DOPM TIpe/ICTaBICHUS;

OLICHUBATh HAAEKHOCTh UH(OPMAIIUHU 0 KPUTEPHUSAM, MPEITI0KEHHBIM YUYUTEIEM WU
c(hOpMyYITUPOBAHHBIM CAMOCTOSITENIBHO;

CaMOCTOSITENIbHO BbIOMpaTh ONTUMAJIbHYIO (OpMYy MpelncTaBiICHHUs HHPOpMaluu U
WJUTIOCTPUPOBATh  PEIIAEMBbIE 3aJa4d HECIO0XKHBIMU CXEMaMH, JMarpaMMaMu, WHOU
rpaduKoi U UX KOMOMHAIIUSIMH.

KoMMmyHnKkaTHBHBbIE YHHBeEpPCAJIbHbIE YYeOHbIe NeiCTBUS:

B XoJle OOCyXJIeHHs] Y4eOHOro marepuaia, pe3yiabTaTOB JIabOpaTOpHBIX PabOT U
MIPOCKTOB 33J1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIaeMOW TEMbl W BBICKA3bIBaTh HJICH,
HaIleJICHHBIC Ha PEIICHNE 3aa9d U TTOIep KaHue OJ1aroeIaTeIbHOCTH O0IIEHNS;

COTIOCTaBIIATh CBOU CYXICHHS C CYXICHUSMU JPYrUX YYaCTHUKOB JHAiora,
OoOHapy>KUBaTh Pa3IMuMe U CXOJICTBO MO3UITUH;

BBIPAKATh CBOIO TOYKY 3PEHUS B YCTHBIX M TUCHMEHHBIX TEKCTaX;

MyOJMYHO  TPEJCTaBIATH  PE3YyJbTaThl  BBIMIOJHEHHOTO  (DU3UYCCKOTO  OIBITA
(3KCTIepUMEHTA, HCCIISIOBAHUS, TIPOCKTA);

MOHUMATh U HUCIIOJIH30BATh MPEUMYIIECTBA KOMAHIHOW M MHAMBUAYAJIHLHON paOOTHI
MIPH PeIIeHNN KOHKPETHOHN (hU3UUECKOM MPOOIEMBI;

MPUHUMATh II€JTM COBMECTHOM JEATEILHOCTH, OPTaHW30BBIBATH JCUCTBUS TIO €€
JTOCTIKCHUIO: PaCIpeieNiaTh POJH, OOCYXAaTh MPOIECChI M PE3yNbTaThl COBMECTHOM
paboThI, 000011aTh MHEHHUS HECKOIBKHX JIIOJICH;

BBITIOJIHATh CBOIO 4YacTh pabOThI, TOCTUTAsl KAYECTBEHHOTO pE3yJbTara MO CBOEMY
HaIpaBJICHUIO U KOOPJIUHUPYS CBOU JEHCTBUS C IPYTUMU WICHAMU KOMAaH/IbI;

OIICHWBATh KA4eCTBO CBOETO BKJIaJa B OOMmUHA TPOMYKT IO KPHUTEPHUSM,
CaMOCTOSTEIIEHO C(OPMYITHPOBAHHBIM yUYaCTHUKAMHU B3aMMOICHCTBHSI.

PeryJsiTHBHBIE YHUBEpPCaJbHbIE YUeOHbIE IeiiCTBHS
Camoopranusanus:
BBISIBJISITH MPOOJIEMBI B )KU3HEHHBIX M YYCOHBIX CUTYalHSX, TPSOYIOMIUX JIJIs PEIICHUS
(bU3NUYeCKUX 3HAHUM;



OPUEHTHUPOBAThCA B PA3IMYHBIX IMOAXOAAX MNPUHATHS PEIICHUN (MHIWBHAYaIbHOE,
NPUHATUE PELIECHUs B TPYIIe, IPUHATHE PEIICHUN TPYIIo);

CaMOCTOSTENIbHO COCTaBJIATh aNTOPUTM pelieHus (PU3MYecKod 3ajaud WA TUIaH
UCCIIEIOBaHUsI € YYETOM HMMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh MpPe/IaraéMble BapUaHThl PEIICHHMI;

7enaTh BEIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CaMOKOHTPOJIb, 3JMOIMOHAJIbHBIN HHTE/JIEKT:

JaBaTh aJICKBaTHYIO OLEHKY CUTYallMu U NIPEAJIaraTh IJIaH €€ U3MECHEHUS;

OOBSACHATh NPUYUHBI JIOCTHKEHUS (HEAOCTHMIKEHUsSI) PE3YJbTATOB JEATEIbHOCTH,
JaBaTh OLIEHKY NPHOOPETEHHOMY OIIBITY;

BHOCUTBH KOPPEKTUBBI B JICATEILHOCTh (B TOM YHUCIJE B XOJ| BHINOJTHEHUS (PU3HUECKOTO
UCCJIEIOBAHUS UM TIPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENIHCTB, M3MEHUBIIUXCS CUTYAIIHH,
YCTaHOBJICHHBIX OIIMOOK, BOSHUKIIUX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa LEIH U YCIOBHSIM.

CTaBUTbH CEOs1 HA MECTO APYroro 4eJoBeKa B XOJI€ CIOpa WK AUCKYCCHUH HAa Hay4YHYIO
TEMY, IOHUMAaTh MOTUBBI, HAMEPEHMS U JIOTUKY IPYTrOro.

Opu3HaBaThb CBOE IMPaBO Ha OIIMOKY MpU peuieHuH (U3MUECKUX 3aJady WId B
YTBEPKJICHUSIX HAa HAYYHBIE TEMBI U TAKOE K€ MPaBO JPYroro.

HHPEAMETHBIE PE3YJIBTATDBI

K koHIly 00yueHus ¢ 7 Kaacce NpeIMETHBIE PE3YJIbTAThl HA YIITYOJI€HHOM YPOBHE JTOJKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTH Y OOYUAIOLIUXCSI YMEHUIA:

UCIOJb30BaTh TMOHATUSA: (U3MUECKHE W XHMHMUYECKUE SIBJICHUS, HaOII0/ICHHUE,
AKCIIEPUMEHT, MOJENb, TUIOTE3a, €IWHULBI (PU3NYECKUX BEIUYMH, aTOM, MOJIEKya,
arperatHbple COCTOSIHMS BellecTBa (TBEpPIOE, JKHUAKOE, Ta3000pa3HOE), MEXaHUYECKOe
JBUYKEHUE (paBHOMEpPHOE, HEpPaBHOMEPHOE, MPSMOJIMHEMHOE), TpaeKTOpHs,
paBHOJEHCTBYIOIIAs cui, Jedopmanus (ympyras, IJIacTHUYECKas), HEBECOMOCTb,
COOOIIAIOIINECS COCY/IBI;

YBEPEHHO pasiuyaTh sBiAeHUS (Iud@ys3us, TEmioBoe ABUKEHUE YACTHUIl BEIIECTBA,
PaBHOMEPHOE JBUKEHUE, HEPABHOMEPHOE JBH)KEHUE, HWHEPLMs, B3aUMOJCHCTBUE Tell,
paBHOBECHE TBEPIBIX TEJI C 3aKPEIUIEHHON OCBIO BpallleHMs, IEpeiada JaBJICHUs TBEPIBIMU
TeJIaMM, XKUJIKOCTAMHU M razaMu, aTMoc(epHOEe AaBJICHUE; IJIaBaHUE Tell, MPEeBpaICHUS
MEXAaHUYECKON IHEPruu) MO ONHUCAHHUIO UX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SBJICHUE;

pacno3HaBaTh NPOSBICHUE U3YYEHHBIX (PU3MUECKUX SIBJICHUHN B OKpY’KatolieM Mupe (B
TOM 4Hclie (U3MUecCKHe SBICHHS B MPUPOJE: MPUMEPHl IBUKEHHUS C pa3IMuYHbIMU
CKOPOCTSIMU B JKMBOM M HEKHUBOM MPUPOJIEC, NEUCTBUE CHUII TSKECTH, TPEHUSI, YIPYTOCTH B
MPUPOJIE U TEXHUKE, BIMSHUE aTMOC(HEPHOrO JABJIEHUS HA >KMBOM OpraHU3M, IUIABAHHE
pBIO, pblYaru B TeJE YeJIOBEKa), MPU 3TOM NEPEBOAUTH MPAKTUUYECKYIO 33/1a4y B y4eOHYIO,
BBIJIEJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SBJICHUI;



OTHCHIBATh U3YYCHHBIC CBOMCTBA TeN U (PU3WUYECKUE SBICHUS, UCTIONB3Ys (DU3NIECKUe
BEJIMYMHBI (Macca, 00bEM, IIIOTHOCTh BEUIECTBA, BPEMsl, MyTh, CPEAHSISI CKOPOCTb, CHJa
yIOPYTrOCTH, CHUJIa TSDKECTH, BEC Tella, CUjla TPEHUSs, JaBJieHWE TBEPIOTO Tema, JaBJCHUE
CTOJI0A KUIKOCTH, BHITAJKUBAIOIIAS CHJIa, MEXaHWUYECKasi paboTa, MOITHOCTh, TIJICUO CHIIHI,
MOMEHT CWIbI, KO3(PQHUIIMEHT TIOJE3HOTO JIEHCTBUS MEXAaHW3MOB, KHHETHYECKAs W
MOTCHITMANBHAS DHEPTHUs), MPH ONHWCAHWH TPABWIBHO TPAKTOBAaTh (U3MUECKUI CMBICI
UCIIOJIb3yEeMbIX BEJIMYMH, WX O00O03HAUYECHUS U €IUHUIBI (PU3NYECKUX BEIIMYUH, HAXOJUTh
(GbopMyJIbl, CBSI3BIBAIONIME JAHHYIO (U3MYECKYI0 BEIUYMHY C JAPYTUMH BEJIUYHHAMM,
CTPOUTH TpaPUKN N3YICHHBIX 3aBUCUMOCTEH (PH3NYECKUX BEITNYHH;

XapaKTepU30BaTh CBOWCTBA Tel, (PU3WYECKUE SIBICHUS W IIPOIECCHI, HCIOJIB3YS
npaBWiia CIOXKEHUS CUl (BAOJb OJHOM mpsiMoil), 3axkoH ['yka, 3akoH Ilackans, 3akoH
Apxumena, mpaBuiI0 paBHOBecHs pbluara (0JI0Ka), «30JI0TO€ MPaBUIIO» MEXaHUKHU, 3aKOH
COXpaHEHUs MEXaHUYECKOW SHEPTUH, TIPU STOM JIaBaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA
Y 3aIIUChIBATh €r0 MaTeMaTUYECKOE BHIPAXKEHUE;

CTPOUTH MPOCThIE (U3UYECKUE MOJICTU PEATbHBIX OOBEKTOB, MPOLIECCOB U SBJICHUH,
BBIJICJISITH TIPU 3TOM CYIIIECTBEHHBIE W BTOPOCTEIICHHBIE CBOMCTBA OOBEKTOB, MPOIECCOB,
SABJICHUM, MPUMEHITh (HU3UYECKHUE MOJENH A OOBSCHEHUS (U3UMUYECKUX MPOIECCOB U
pelieHus y4yeOHbIX 3a/1a4;

OOBSICHATH (PUBUYECKHUE SIBJICHUS, MPOIECCHl U CBOMCTBA TEJl, B TOM UHCJI€ B KOHTEKCTE
CUTyalluid MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa, W pellaTh KaueCTBEHHBIC 3a/laud, B
TOM 4YHucJe TpeOyIolue YUCICHHOTO OIICHMBAHUSA XapaKTEPHBIX 3HAYECHUN (PU3NYECKUX
BEJIMYUH, TIPU HTOM BBIOMpATH aJIEKBATHYIO (PU3UYECKYIO MOJIEIb, BBIABISATH MPUUYUHHO-
CJICICTBEHHbBIC CBSI3U W BBICTPAWMBATh JIOTMUECKYIO IEMOYKY PACCYKJICHUH C OMOpoi Ha
M3yUYCHHBIC CBOMCTBA (DUBUYECKUX SIBJICHUU, (PU3MUECKHE 3aKOHBI, 3aKOHOMEPHOCTU H
MOJIENH;

pemarh pacdy€THble 3a7a4u (B 2—3 NeWCTBHsI) MO M3y4aeMbIM TeMaM Kypca (U3HKH,
BBIOMpAsT aJCKBATHYI0 (U3UYECKYI0 MOJENb, C HCIOJb30BAaHUEM 3aKOHOB U (HOpMYJI,
CBSI3BIBAIOIIUX (PU3MUECKUE BEIUYMHBI, 3alUCHIBATh KPATKOE YCJIOBUE M Pa3BEPHYTOE
pelieHrue 3ajlaud, BBISBISATH HEIOCTAIOIIME WM H30BITOYHBIC JaHHBIE, OOOCHOBBIBAThH
BHIOOp METO/a pEelIeHUs 3aJayd, MWCIOIb30BaTh CIPABOYHBIC JaHHBIC, MPOBOJUTH
MaTeMaTU4YeCKhe MpeoOpa3oBaHusi U PacyEThl, OICHUBATH PEATHCTHYHOCTH TMOJTYYECHHOTO
3Ha4YeHUs1 (U3UYECKONW BEJIMYUHBI U OMPEACNISITh Pa3MEPHOCTh (PU3MYECKONW BEJIUYWHBI,
MOJTYYE€HHOU NP PEIICHUU 3a/1a4H;

pacrio3HaBaTh MPOOJEMBbl, KOTOPbIE MOXXHO PEIIUTh NPU MOMOIIU (U3UIECKUX
METOJ/IOB, W TpeJyIaraTh OPUEHTUPOBOUYHBIN CITOCOO pEIIeHHUs, B ONMKMCAHUU UCCIICIOBAHUS
pacno3HaBaTh MPOBEPSEMOE MPEIONIOKEHUE (TUIIOTE3Y), MHTEPIIPETUPOBATH TOTYICHHBIN
pe3ynbTar;

IIPOBOJUTH OTBITHI IO HAOIIOACHUIO (PH3UUYCCKUX SBJICHUN WM (PU3NYECKUX CBOHCTB
ten (nuddysusi, TETUIOBOE pacIupeHne Ta30B, IBJICHUE WHEPIINH, U3MEHEHNUE CKOPOCTHU TIPU
B3aMMOJICUCTBUM TeJl, Tepeaya JaBICHHS JKUJIKOCTBIO M Ta30M, MPOSIBICHHUE JEHCTBHS
atMoc(epHOro  JaBJieHHs, JIEWCTBHE  MPOCTBHIX  MEXAaHU3MOB):  (opMyIupoOBaTh



MPEANOJIOKEHNE (TUIOTE3Y) O BO3MOXKHBIX PE3yJIbTaTax HAOIIOAEHHUI, CaMOCTOSATEIBHO
coOupaTh yCTaHOBKY M3 U30BITOYHOTO HAO0Opa 000pyA0BaHUs U (POPMYJIUPOBATH BBIBOIBI;

IPOBOJUTH MPSIMBIE U KOCBEHHBIE H3MEPEHUs (PU3MUECKUX BEIMYUH (PacCTOSHUE,
MPOMEXYTOK BPEMEHH, Macca Tena, 00bEM Tela, CUa, TeMIIepaTypa, MIOTHOCTh KHUIKOCTH
¥ TBEPIOTO Tella, CUJIa TPEHHS CKOJIbKCHHS, JaBlIiCHHE BO3AyXa, BBHITAIKUBAIOIIAS CHIIA,
AeCTByIOMAsl Ha MOTPYXKEHHOE B JKUJIKOCTh TeNO, KOA((UIMEHT MOJE3HOTO ACHCTBUS
IOPOCTBIX MEXaHM3MOB) C HCIOJb30BAaHUEM aHAJOIOBBIX U LU(DPOBBIX MPHOOPOB,
00OCHOBBIBaTh BBIOOP METOJla MU3MEPEHHUs, (PUKCUPOBATh MOKAa3aHUs MPUOOPOB, HAXOIUTh
3HaYeHUE U3MEPSEMON BEIMUYUHBI C TIOMOIIBIO YCPEIHEHHs PE3YIbTATOB CEPUU U3MEPEHUI
Y OLIEHUBATh MOTPEIIHOCTh U3MEPEHUI;

IOPOBOJUTH  HECIIOKHBIE  JKCIIEPUMEHTAJIbHBIE  HCCIEIOBaHUS  3aBUCUMOCTEH
(¢u3NYECKUX BEIMYMH (3aBUCHMOCTH MYTH PaBHOMEPHO JBHXKYIIETOCsS Telda OT BPEMEHU
JABWOKCHUSI Tella, CUJIbl TPEHMSI CKOJIBKEHUS OT CHJIbl HOPMAaJbHOTO JABJICHUS, KauecTBa
00pabOTKM TIOBEPXHOCTEM TEI U HE3aBUCUMOCTH CWJIbBl TPEHUS OT IUIOMIAAU
COTIPUKOCHOBEHHUS TEJN, CHJIBI YIIPYTOCTH OT yIJIMHEHHS MPY>KUHBI, BHITATIKUBAIOIICH CHIIBI
0T 00béMa MOrpyXEHHOM 4YacTU Tejla U OT IUIOTHOCTH >KUJIKOCTH, €€ HE3aBHUCHMOCTH OT
IUIOTHOCTU TeNa, OT INIyOMHBI, HA KOTOPYI0 HOTPYXKEHO TEJO, YCIOBHM IJIaBaHUS Te,
YCIIOBHM paBHOBECHS pbluara U OJIOKOB): COBMECTHO C yuuTesneMm (hopMyaupoBaTh 3a/1auy U
THIOTE3Y HWCCIEIOBaHMS, CAaMOCTOSTENbHO TUIAHUPOBATh HCCIIEOBAHHUE, CAMOCTOATEIHHO
coOupaTh IKCIEPUMEHTAIBHYIO YCTAHOBKY C MCIOJIB30BAHUEM HHCTPYKINH, MPEACTABIIATD
MOJIyYE€HHBIE 3aBUCUMOCTH (PU3NYECKUX BEIMYUH B BUAE TaOIMIl U rpadUKOB, OLEHUBATH
MOTPEIIHOCTH, JAeJIaTh BBIBOJBI [0 PE3YJIbTaTaM MCCIIECAOBAHNUS;

coOI0IaTh MpaBuja TEXHUKU O€30MacHoro Tpyaa npu paboTe ¢ J1abopaTOpHBIM
000opy10BaHUEM;

yKa3bIBaTh MPUHLUIBI JEHCTBUS NPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETpP, JTMHAMOMETpP, COOOIIAIOLINECS COCYAbl, OAPOMETP, pbluar, MOJABHMKHBIA U
HEMNOJIBUKHBIN 0JIOK, HAKJIOHHAS TUIOCKOCTb;

XapaKTepU30BaTh NPUHLMUIIBI JCUCTBUS H3YYCHHBIX MPUOOPOB, TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX TPOIIECCOB C OMOpPO Ha MX OMUCaHHs (B TOM YHCIE:
MNOJUINITHUKY, YCTPONCTBO BOAONPOBOAA, THIPaBIMYECKUN mpecc, CU(POH, MaHOMETD,
BBICOTOMEp, MOPILHEBOI HAcOC, apeoMeTp), UCIONIb3ys 3HaHHUA O CBOMCTBaX (hU3MUECKUX
SBIICHUH ¥ HEOOXO0IMMBbIe (PU3NUECKHE 3aKOHBI M 3aKOHOMEPHOCTH;

MCIIOJIb30BaTh CXEMBI M CXEMATHUYHbIE PUCYHKH M3yYEHHBIX TEXHUYECKUX YCTPOUCTB,
W3MEPUTENBHBIX TMPHOOPOB W TEXHOJOTMYECKUX TMPOIECCOB TMpPH pEeHIeHHH Yy4eOHO-
MPAKTUYECKHX 3a]1a4;

OPUBOIUTH MpUMEpPbl (HAXOAUTh HMHPOPMAIMIO O TMPUMEPAX) MPAKTHIECKOTO
WCTIONIb30BaHUsl  (DM3MUECKUX 3HAHUN B TIOBCEAHEBHOM JKM3HU JJs 0OOeCredeHUs
0€30MacHOCTH MPHU OOpaIICHUH ¢ MPUOOPaMHU U TEXHUYECKUMHU YCTPONCTBAMH, COXPaHEHUS
3JI0POBBS U COOJIOIEHNSI HOPM DKOJIOTUYECKOTO TMOBEJCHHS B OKPY>KaIOILEH Cpeie;

OCYIIECTBJISATh OTOOpP HMCTOYHHUKOB WHGoOpMauu (U3HYECKOTO COJEpKaHUS B
WuTepHeTe, caMOCTOATENHHO (HOPMYIHpPYsI MOMCKOBBIM 3ampoc, HA OCHOBE HMEIOIIMXCS



3HaHUW M MyTEM CPAaBHEHMs PAa3IMYHBIX MCTOYHHUKOB BBIAEIATH MH(OpPMAIMIO, KOTOpas
ABJIIETCS IPOTUBOPEUUBON MIIM MOXKET OBITH HETOCTOBEPHOM;

UCIOJIb30BaTh NP BBIIIOJIHEHUHU Y4€OHBIX 3aJjaHUi HAyYHO-TOMYJSIPHYIO JUTEPATypy
(bu3MUeCKOTro CcoAepkKaHus, CIpaBOYHbIE MaTepuaibl, pecypchl ceTu MHTepHeT, BianeTh
npuéMaMH KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHusi WH(OPMALIUK U3 OAHON 3HAKOBOM
CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIC KPaTKUE MUCbMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE 2—3
UCTOYHUKOB HH(pOpManUU (U3NYECKOTO COAEPKAHUS, B TOM YHUCIE IYOIMYHO AENaTh
KpaTKHE COOOIIEHUs O pe3yibTaTax MPOEKTOB WM yUEOHBIX HMCCIEAOBAaHUH, NMPU 3TOM
IrPaMOTHO MCHOJb30BaTh U3YUEHHBIN MOHATHIHBIN anmapat Kypca (GU3HKH, COMPOBOXKIATH
BBICTYIIJICHUE IIPE3ECHTALIUEH;

[IPU BBINIOJHEHUH Y4E€OHBIX IMPOEKTOB M HUCCIIEIOBAaHUI pacnpenessTh 00sI3aHHOCTU B
rpynie B COOTBETCTBUU C ITOCTaBICHHBIMM 33Jla4yaMH, CIEAUTHh 3a BBIIOJHEHHMEM IlIaHa
NEUCTBUM, aJEKBaTHO OLEHUBAThb COOCTBEHHBIM BKJaJ B JCSATEIbHOCTh TPYIIIHI,
BBICTPaNBaTh KOMMYHUKATUBHOE B3aUMOJECHCTBUE, YYUTHIBAS MHEHUE OKPYKAIOIIHX.

K kxoHny oOydeHus 6 8 Kaacce NpenMETHbIE Pe3yJbTaThl Ha YINIyOJEHHOM YPOBHE
JOJIKHBI OTPAKaTh C(POPMUPOBAHHOCTD Y OOYUAIOIIMXCA YMEHUM:

UCIIOJIb30BaTh MOHATHS (Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JBH)KEHHUE aTOMOB U
MOJIEKYJ, arperaTHbleé COCTOSIHMSI BEIIECTBA, KpUCTAUIMYECKUE U aMopdHble Tena,
HACBILICHHBIH M HEHACBIUICHHBIA TMap, CHocoObl HM3MEHEHHs BHYTPEHHEH SHEpIuH,
AJIEMEHTApHBIA 3JIEKTPUYECKUNA 3apsijl, MPOBOJHUKH, IOJIYIPOBOJHUKH, AUJIEKTPUKH,
MCTOYHHUKH MOCTOSTHHOTO TOKA, 3JIEKTPUUYECKOE U MAarHUTHOE MOJIsl, ONTUYECKAsl CUCTEMA) U
CUMBOJIMYECKUH SI3bIK (PU3UKH MIPH PEIICHUN YUeOHBIX U MPAKTUUYECKHUX 3a/1a4;

YBEpPEHHO pa3iuyarh SBJICHUS (TEIJIOBOE pacUIMpeHue (CxkaThe), TemIoBOe
paBHOBecCHE, IOBEPXHOCTHOE HATSKEHHE, CMauMBaHUE, KAMWIIISIPHBIC SIBJICHUS, UCTIAPEHUE,
KOHJIEHCAllMsA, IUIaBJICHHE, KpUCTAJUIM3alus, KWUIEHHE, CHOCOOBl  TEeIIonepeaadyu
(TemIonpOBOHOCTb, KOHBEKIMS, H3JIyYEHUE), TEIUIOBbIE NOTEpPH, BJIEKTPU3ALMS Ted,
B3aUMOJICUCTBUE 3apsAJlOB, JEHUCTBHUS DJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE,
B3aMMOJICIICTBIE MarHUTOB, JEWCTBUE MAarHUTHOTO MOJs Ha IPOBOJHUK C TOKOM) IO
OMHMCAHUI0 UX XapaKTEPHBIX CBOMCTB M HAa OCHOBE ONBITOB, JTEMOHCTPUPYIOLUIUX JAHHOE
(bu3nUecKoe SIBICHHUE;

pacrno3HaBaTh NPOSIBICHUE U3YUCHHBIX (PU3NUYECKUX SIBJICHUN B OKpY’KaroleM Mupe (B
TOM 4YHClie (pU3UYECKHe SBJICHUS B MPUPOJE: MOBEPXHOCTHBIE U KANWJUISPHBIC SBIICHUS B
IIPUPOAE, KPUCTALIBI B mpupone, usiydyeHne CoJiHLA, 3aMep3aHue BOJOEMOB, MOPCKHE
Opu3bl, 00pa3oBaHWE POCHI, TYMaHa, WHES, CHEra, 3JEKTPUUYECKUE SIBIIEHUsI B aTMocdepe,
AIIEKTPUYECTBO JKMBBIX OpPraHU3MOB, MArHUTHOE TOJie 3eMJH, Apeid MoJ0COB, pOJIb
MarHuTHOrO TOJIA JJs JKW3HUM Ha 3emile, MOJSIPHOE CHUSHHUE), NMPU 3TOM IEPEBOAMTH
MPAKTUYECKYI0 3aJady B Yy4eOHYIO, BBIIEIATH CYIIECTBEHHbIE CBOWMCTBA (TMPU3HAKH)
(bur3nYeCcKuX SIBICHUI;

OMKCHIBATh U3YUEHHBIE CBOMCTBA TE U (PU3NYECKUE SBICHUS, UCTIONB3Ys (pU3ndYecKue
BEJIMYMHBI (TeMIeparypa, BHYTPEHHSISI SHEPTUs, KOJMYECTBO TEIUIOTHI, padoTa rasa,



yAeNbHAsl TEIUIOEMKOCTh BEIECTBA, YAENIbHAs TEIUIOTA IUIABJICHMS, YJElbHAs TEIUIOTa
napooOpa3oBaHMsl, YyJAeJlbHAas TEIUIOTa CrOpaHMs TOIUIMBA, KOA((ULUHEHT MOJE3HOTO
JEUCTBUA TEIJIOBOW MAIIMHBI, OTHOCUTENIbHAS BIAXKHOCTh BO3/1yXa, SJEKTPUUECKUH 3apsif,
CHWJIa TOKa, 3JIEKTPUYECKOE HANpsKEHHWE, CONMpOTHBIEHHE MpoBoaHuMKa, JJIC B menu
MIOCTOSIHHOTO TOKa, 3JEKTPUYECKOE YJAEJIbHOE CONPOTUBIEHUE BEIIECTBA, padoTa H
MOIIHOCTh JJIEKTPUYECKOIO0 TOKA), MPH OMHCAHWW TMPABUIBHO TPAKTOBATh (DU3MUECKHIA
CMBICI MCHOJb3YEMbIX BEJIWYMH, UX OOO3HAUEHHUS MU €IUHUIBI (DU3MUYECKHX BEJIMYUH,
HaxXoAUTh (OPMYJIbl, CBS3BIBAIOLIME JaHHYIO (U3MYECKYH0 BEJIWYUHY C JAPYTUMHU
BEJIMYUHAMH, CTPOUTD TpaUKN U3yUECHHBIX 3aBUCUMOCTEN (PM3MUECKUX BEIIUYHH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MYECKUE SBICHHUS M MPOIECCHI, HCIONb3Ys
OCHOBHBIC  TIOJIO)KEHMSI MOJIEKYJIIPHO-KMHETHUYECKOW TEOpUM CTPOEHUS  BELIECTBA,
ypaBHEHUE TEIUIOBOTO OajlaHCa, 3aKOH COXPAHEHUs 3JIEKTPUUYECKOTO 3apsaa, 3akoH KyioHna,
IIPUHLUI CYNEPIO3ULINN IEKTPUUECKUX IoyieH, 3akoH Oma Ui yyacTKa LENH, MpaBHiIa
Kupxroda, 3akon Oma mnga nonHod uemnu, 3akoH J[xoyns-JIeHia, 3akoH coXpaHEHUs
SHEPIUH, MPU 3TOM PA3IHYATh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA U €r0 MaTEMaTHYECKOE
BBIPa)KCHHE;

CTPOUTH MPOCThIE (U3NYECKUE MOJENIN pealbHbIX OOBEKTOB, MPOLIECCOB U SIBJICHMI,
BBIJICJISITh MPU 3TOM CYIIECTBEHHbIE W BTOPOCTEIEHHBIE CBOMCTBA OOBEKTOB, MPOLECCOB,
ABJICHUM, MPUMEHATh (U3UUYECKUE MOJENH I OOBSICHEHUS (PU3NYECKHX IPOIECCOB U
pelieHus y4yeOHbIX 3a/1a4;

OOBSACHATh (PU3MYECKHE SBJICHUS, IMPOLIECCHl U CBOMCTBA Tel, B TOM YHCIE U B
KOHTEKCTE CUTYyallMil MPaKTHUKO-OPUEHTUPOBAHHOI'O XapaKTepa, W pPellaTh KAaYECTBEHHBIC
3alayd, B TOM YHCIE TpeOYyIOIIMEe YHUCICHHOTO OLEHUBAHUA XapaKTEPHBIX 3HAUYCHHM
(¢r3MYEeCKUX BEJIMYUH, NPU 3TOM BbIOMpATh aI€KBATHYIO (PM3UYECKYIO MOJIEJb, BBISBIIATH
IIPUYMHHO-CJIEJCTBEHHBIE CBA3M W BBICTPAMBATH JIOTUYECKYIO LIENOYKY PaCCYXICHHUM C
OMOpOM HA M3yUYCHHbIE CBOWCTBA (DU3MYECKUX SBJICHHUM, (U3UUYECKUE 3aKOHHBI,
3aKOHOMEPHOCTH U MOJIENH;

YBEPEHHO peIlaTh pacu€THbIE 3a/1ayu (C OMOpod Ha 2—3 ypaBHEHUs) MO U3yYaeMbIM
TeMaM Kypca (U3MK{, BBIOUpas aJeKBaTHYH (DU3UYECKYH0 MOJIENb, C HCIOJh30BaAaHUEM
3aKOHOB U ()OpMYJI, CBSI3BIBAIOIIUX (PU3MUECKHE BETMUMHBI, 3alIChIBATh KPATKOE YCIOBUE U
pa3BEPHYTOE pEIIEHUE 3a/ayd, BBISBISATH HEAOCTAIONIME WJIM H30BITOUHBIE JaHHBIE,
000OCHOBBIBaTh BBIOOp METO/a PEIICHUS 3aJlayd, HCIOJIb30BaTh CIPABOYHBIE JaHHBIE,
MIPUMEHSATh METO/Ibl aHAJIN3a Pa3MEPHOCTEN, UCTIOIb30BATh ITpayUueCcKre METObI PEIICHUS
3alay, MPOBOAUTH MaTeMaTHYeCKue NpeoOpa3oBaHUsT U pacu€rbl, OLECHUBATH
PCATUCTUYHOCTh TOJYYEHHOTO 3HAYCHHUS (PU3MYECKOW BEIMYMHBI U ONPEIENATh
pa3MepHOCTh GU3NYECKON BETMUHMHBI, TOJYYSHHOMN NpU pEeICHUH 331a4u;

pacno3HaBaTh NPOOJIEMBI, KOTOPbIE MOMKHO pEUIUTh MPU TMOMOIIM (PU3UUYECKUX
METO/IOB, U MpEIaraTb OPUEHTUPOBOYHBIN CIIOCOO pEIlIEHHUs, B ONMKUCAHUU UCCIIEI0BAHUS
pacno3HaBaTh MPOBEPSEMOE MPEAIIONIOKEHUE (TUIIOTE3Y), HHTEPIIPETUPOBATH MOJTYyYEHHBIN
pe3ynbTar;

IPOBOJUTH OMBITHI MO HAOMIOAEHUIO (PU3NYECKUX SIBICHUN WM (PU3NUYECKUX CBOMCTB
Ten (KanwuIApHbIE SBJICHMS, 3aBUCHMOCTH JaBJIEHHMS BO3AyxXa OT ero oObéMa u



TEMIIEPATypbl, CKOPOCTH Tpollecca OCThIBaHUS (HAarpeBaHus) MpU H3IYyYEHUU OT LIBETa
U3Iydaromei (morjaouaromiei) NOBEpXHOCTH, CKOPOCTh MCHAPEHMS BOJBI OT TEMIIEPATypPbl
KUJIKOCTH M Iomaad €€ TOBEPXHOCTH, OJJIEKTpU3alus TeJl M B3aUMOJICHCTBUE
AIIEKTPUYECKUX  3apsA/lOB, B3aWMOJACWCTBUE TMOCTOSHHBIX MAarHUTOB, BH3yaJH3alus
MAarHUTHBIX TOJIEH MOCTOSTHHBIX MAarHWTOB, EUCTBUS MArHUTHOTO IOJISI HAa TMPOBOJHHUK C
TOKOM, CBOWCTBA 3JIEKTPOMArHWTA, CBOWCTBA AJIEKTPOJABUTrATENsl IMOCTOSHHOTO TOKA):
(GopMyJIMpoBaTh NPOBEPSIEMOE MPEAINOIOKEHUE (TUIOTE3Yy) O BO3MOXKHBIX pE3yJIbTaTax
HaOJIOJICHUM, CaMOCTOSITEIbBHO COOMpaTh YCTaHOBKY M3  M30BITOUHOrO  Habopa
000py10BaHUs, OMUCKHIBATH XO/JI OTBITa U (POPMYIUPOBATH BHIBOJIBL;

MPOBOANTH MPSMbIE M KOCBEHHBbIE M3MEpPEHUs (PU3NUECKUX BEIWYHH (TeMIleparypa,
OTHOCHUTEJIbHAS BJIAXXHOCTh BO3/AyXd, CWIa TOKA, HANpPsUKEHUE, YJENbHas TEIIOEMKOCTh
BEIIECTBA, CONPOTHBICHUE IMPOBOJAHHMKA, padOoTa WU MOIIHOCTbH 3JIEKTPUYECKOIO TOKA) C
MCIIOJIb30BAaHUEM aHAJIOrOBBIX M LHU(POBBIX NPUOOPOB, OOOCHOBHIBATH BHIOOp METO/A
u3MepeHus, (UKCUPOBATh IMIOKa3aHWA TMPUOOPOB, HAXOAUTH 3HAYCHHE H3MEPSIEMOM
BEJIMYMHBI C TOMOIIBI0 YCPETHEHHUS pe3ylnbTaTOB CEPUM HW3MEPEHUN U OlEHUBATh
MOTPEIIHOCTh U3MEPEHUM;

IPOBOJUTH SKCIIEPUMEHTAIIbHBIE HCCIEAOBAHUS 3aBUCUMOCTEN (PU3NUECKUX BEIUUYUH
(3aBHCHMOCTb JIaBJICHHS BO3JyXa OT €ro o0bEMa M HarpeBaHHs WIM OXJIAXKICHHUS,
WCCJICIOBAaHKUE SBJICHUS TEIJIOOOMEHA MpU CMEIIMBAHWHM XOJIOAHOM W TOpsiueld BOJBI,
3aBHCHMOCTBH CONMPOTHBIICHUS MPOBOJHMUKA OT €r0 JIUHBI, TUIOMAIN MOTIEPEYHOTO CEUCHHS
U YAEIBHOTO CONPOTHBIICHUS BEIECTBA MPOBOJHHUKA, CHJIBI TOKA, MPOTEKAIOIIEro uepe3
IPOBOJAHMUK, OT HAIPsDKEHHWS Ha IPOBOJHUKE, HCCIEJOBAHME IOCIEAOBATEIBHOIO U
NapajyieIbHOTO COEIWHEHUN IPOBOJHUKOB): COBMECTHO C YyuuTenaeM (OpMyIupoBaTh
3aJlayy M TUIIOTe3y MCCIEIOBAaHUS, CaMOCTOSITENIbHO IUJIAHUPOBATH HCCIEIOBaHUE,
CaMOCTOSITENIbHO ~ COOMpaTh  HKCHEPUMEHTAJIbHYIO YCTAaHOBKY C  HCIOJB30BaHUEM
MHCTPYKLUHU, MPEICTaBIATh MOJyY€HHbIE 3aBUCUMOCTH (DM3MUECKUX BEJIUYMH B BHJIE
Tabiul U TpaduKOB, OLEHUBATh MOIPEIIHOCTH, JejiaTh BBIBOABI IO pe3yibTaTam
UCCJIEI0BAHMS;

cobmoaaTe TpaBuiia Oe30macHoro Tpyaa npu padbore ¢ Ja0OpaTOPHBIM
00opy10BaHUEM;

XapaKTepU30BaTh NPUHLMUIIBI JEUCTBUS H3YYEHHBIX HPUOOPOB, TEXHUUYECKHUX
YCTPOMCTB M TEXHOJOTMYECKUX IMPOILIECCOB C OMOPOM HA WX omucaHus (B TOM 4YHUCIE:
CHUCTeMa OTOIUICHHS JIOMOB, TWUTPOMETp, MapoBas TypOWHA, ammepMeTp, BOJIBTMETP,
CUETUMK DIIEKTPUYECKOW HHEPTHH, DJICKTPOOCBETUTEIbHBIE NPUOOPHI, HarpeBaTeIbHbBIC
AIIEKTPONPUOOPHl (IPUMEPHI), MPEIOXPAHUTETN U UX NPUMEHEHHE B OBITYy U TEXHHKE,
NPUMEHEHHE MOCTOSHHBIX MAarHUTOB, 3JIEKTPOMArHUTOB, 3JEKTPOIBUIATEIb MOCTOSHHOTO
TOKa), UCITOJb3ysl 3HAHUA O CBOMCTBAX (PU3MYECKHUX SIBJICHUH, HEOOXOAUMBIEC (PHU3HMUECKUE
3aKOHBI U 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCTbIE TEXHUUYECKHUE YCTPONCTBA M H3MEPUTENbHBIE MPHUOOPHI IO
CXeMaM M CXEMAaTUYHBIM PUCYHKaM (KHUAKOCTHBIM TEPMOMETP, TEPMOC, ICHUXPOMETD,
THTPOMETP, ABUTATEh BHYTPEHHETO CTOPAaHUS, DJIEKTPOCKOII, PeOCTaT), COCTABISTh CXEMBbI
ANEKTPUUECKUX LIETIeH C IMOCJIEeN0BATENbHBIM M MApPaUICIbHBIM COCIMHEHUEM 3JIEMEHTOB,



pasziunyasi yCIOBHbIE 0003HAYEHHSI AJIEMEHTOB 3JEKTPUUYECKUX ENell, UCTIOIb30BaTh CXEMBI
U CXEMaTUYHbIE€ PUCYHKHM M3YYEHHBIX TEXHUUYECKUX YCTPOMCTB, U3MEPUTENIbHBIX PUOOPOB
U TEXHOJIOTUYECKUX MTPOLIECCOB NP PEUIEHUH YU€OHO-TIPAaKTUYECKUX 3a]1a4;

OPUBOIUTH MpHUMEpPbl (HAXOAUTh HMHPOPMAIMIO O TMPUMEPAX) MPAKTHIECKOTO
UCIIONIb30BaHUsl  (DM3MUECKUX 3HAHUNW B TIOBCEJAHEBHOM JKM3HU M 0OecredyeHus
0€30MacHOCTH MpHU 0OpaIIeHUH C MPUOOPaAMHU U TEXHUYECKUMHU YCTPOMCTBAMH, COXPaHEHUS
3JI0pPOBBS U COOJIIOIEHUSI HOPM DKOJIOTHYECKOTO MOBEJCHUS B OKPY’KAIOLLEH CPEIE;

OCYIIECTBIIATh MOUCK HH(popMauuu (usudeckoro cojiepxkanus B IHTepHere,
CaMOCTOSITENIbHO (POPMYJIUPYST TIOUCKOBBIM 3ampoc, Ha OCHOBE HMEIOLIMXCA 3HAHUNA U
CpPaBHEHUSI JOMNOJHUTEIBHBIX HCTOYHUKOB BBIACHATh HH(OpPMALUIO, KOTOpas SBIAETCA
IPOTUBOPEUUBON MIIM MOXKET OBITH HETOCTOBEPHOM;

UCIIOJIb30BaTh NP BBIIIOJIHEHUHU Y4€OHBIX 3aJjaHUi HayYyHO-TOMYJISIPHYIO JIUTEPaATypy
(bu3nyecKoro coaepkKaHus, CIpaBOYHbIE MaTepuaibl, pecypchl ceTu MHTepHeT, BianeTh
npuéMaMu KOHCIIEKTUPOBAHMS TEKCTa, IpeoOpa3zoBaHus UHPOpPMalUU U3 OJTHON 3HAKOBOM
CUCTEMBI B IPYTYIO;

co3/1aBaTb COOCTBEHHbIE NHCBMEHHBIE W KpaTKUE YCTHBIE COOOLIeHHUs, 00001as
MH(GOPMALIMI0O U3 HECKOJbKUX HCTOYHUKOB (DUBUYECKOTO COACpKAHMS, B TOM YHCIIE
MyOJIMYHO MPEACTABIATh PE3yIbTaThl MPOECKTHOM WIIM HMCCIIEOBATENbCKON JIEATEIbHOCTH,
IpU 3TOM TPAMOTHO MCHOJb30BaTh HM3YyYECHHBIH NOHSITUIHBIA ammapaT Kypca (QU3HKH,
CONPOBOXK/IATh BHICTYIUICHHE MTPE3CHTALINEH;

IpU BBINOJIHEHUH YYEOHBIX TMPOEKTOB M UCCIEIOBAaHUM (PU3NYECKUX IPOIECCOB
pacnpeneniarb OO0S3aHHOCTH B TIPYIE B COOTBETCTBUU C IIOCTABJICHHBIMH 3a/1ayaMi,
CJIEIUThH 32 BHINOJIHEHUEM IJIaHa IEUCTBUM U KOPPEKTUPOBATH €r0, aJIeKBATHO OLIEHUBATH
COOCTBEHHBIA BKJIAJl B JEATENbHOCTh TPYIIbI, BBICTPAUBaTh KOMMYHHMKAaTUBHOE
B3aMMOJICICTBHE, IPOSBIISAS TOTOBHOCTh pa3peniaTh KOH(PIUKTHI.

K konny oOyueHus 6 9 Kaacce NpenMETHbIE PE3yJbTaThl Ha YIIyOJEHHOM YPOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCA YMEHUM:

UCIIOJIB30BaTh MOHATHA (CUCTEMA OTCYETA, OTHOCHUTEIIBHOCTH MEXAHMYECKOIO
JBKEHUSI, HEBECOMOCTb W NEPETPY3KH, LEHTP TKECTH, MEXAHMYECKHE BOJIHBI, 3BYK,
MH(Dpa3ByK U yIbTPA3BYK, SJIEKTPOMArHUTHBIE BOJIHBI, PEHTIT€HOBCKOE W3JIy4€HHE, IIKaja
ANIEKTPOMATHUTHBIX BOJIH, UCTOYHUKHU CBETa, OJM30PYKOCTh M JANbHO30PKOCTbh, CIEKTPbI
UCIyCKaHHsI W TOTJIOLIEHUs, aib(a-, OeTa- U raMMa-u3aydeHHs, U30TOIbl, siAepHas U
TEpPMOSIJIEpHAs DHEPreTUKa) U CHMBOJIMYECKUN SI3bIK (PU3UKU NPU PEUICHUH Y4eOHBIX U
MIPaKTUYECKHX 3a]1a4;

YBEPEHHO pa3iuyarh SBJICHUS (PAaBHOMEPHOE M HEPaBHOMEPHOE MPAMOJIUHEHHOE
JIBUKEHUE, DPABHOYCKOPEHHOE TNPSIMOJIMHEHHOE MABUKEHUE, CBOOOJHOE MaJeHHUE Tel,
JBIKEHUE IO OKPYKHOCTH, B3aUMOJICWCTBHE TEJ, PABHOBECHUE MAaTEPUAIBbHON TOYKH,
pPEaKTUBHOE JIBIJKEHHE, HEBECOMOCTb, KoJjebaTeabHOe JBUKEHHE (rapMOHUYECKHE,
3aTyxarouiue,  BBIHYXKJEHHbIE  KOJeOaHMs),  pPE30HAHC,  BOJHOBOE  JBUKEHUE
(pactipocTpaHeHHEe M OTpaX€HUE 3ByKa, HUHTepdepeHuuss U AU@Ppakuus BOJH),
IPSIMOJIMHENHOE PaclpoCTpaHEHHE, OTPAXKEHUE U IIPETIOMIICHUE CBETA, IOJHOE BHYTPEHHEE



OTpaXKEHUE CBETA, pa3joKEHUE OO0 CBETa B CHEKTP U CIOXKEHUE CHEKTPAIbHBIX 1IBETOB,
€CTECTBEHHAsA PaJUOaKTUBHOCTb, BO3HMKHOBEHUE JIMHEWYATOrO CHEKTpa H3JIy4EHHs) IO
ONMCAaHUI0 UX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX TaHHOE
buznueckoe siBICHNUE;

pacro3HaBaTh NPOSIBICHUE U3YUYCHHBIX (PU3HYECKUX SBICHUN B OKPYKAIOLIEM MUDE (B
TOM uucie (pu3nyUecKue SBICHUS B TPHUPOJC: TMPWIMBHI U OTJIHMBBI, ABUKEHUE IUIAHET
CoNTHEYHON CHCTEMBI, PEAKTHUBHOE JBHKEHHE JKMBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB
KUBOTHBIMH, 3EMJIETPSICEHUE, CEICMUYECKHUE BOJIHBI, IlyHAMU, X0, LIBETA TEJI, ONTHYECKHE
ABIICHUSI B TIpUpoJie, OUOIOTHYECKOE JEHCTBHE BUIAMMOIO, YIbTPAa(QHOIETOBOTO H
PEHTIC€HOBCKOTO W3JyYEHUW, €CTECTBEHHBIH pPaTUOAKTUBHBIA (DOH, KOCMHUYECKHE IyYH,
PaIMOaKTUBHOE M3JIyYEHHUE NPHUPOIHBIX MUHEPAJIOB JAEHCTBUE PAJHOAKTUBHBIX U3ITYyYECHUU
HAa OpraHM3M 4YeJIOBEKa), MpU HTOM IMEPEBOAUTH MPAKTHUUECKYIO 3aJadyy B Y4eOHYIO,
BBIJICJISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (DU3UUECKUX SBJICHUM;

OTMUCHIBATh U3YUYEHHBIC CBOMCTBA TEN U (PUBHYECKUE SBJICHUS, UCTIONIL3Ys (U3NUECKUE
BEJIMUUHBI (CpPEeIHSsI U MIHOBEHHAs CKOPOCTh Tejla MPU HEPAaBHOMEPHOM JBUKECHHH,
YCKOPEHHUE, MEPEMEIICHUE MPHU PABHOYCKOPEHHOM MPSIMOJIMHEHHOM ABUKEHHH, YIIIOBas
CKOpPOCTbh, LEHTPOCTPEMHUTEIIBHOE YCKOPEHHWE, CHJla TPEHHs, Cuja YOPYrocTd, CHIIA
TSKECTU, YCKOpEHUE CBOOOAHOrO MaJeHusi, BEC TeJjla, LEHTP TSHKECTH TBEPAOro Tena,
UMIYJbC TeJa, UMIIYJIbC CHJIbI, MOMEHT CHJIbl, MeXaHW4yeckass paboTa W MOIIHOCTb,
MOTEHIMAJIbHASL SHEPIrusl Teja, MOAHSATOTO HaJl MOBEPXHOCTHIO 3€MIIM, MOTCHI[MATIbHAS
SHEPrusl CXKATOM NPYKUHBI, KUHETUYECKAs HHEPTHs, MOJIHAs MEXaHWYECKas JHEPTus,
MEepUoJl UM YacToTa KoJieOaHWUM, MEPHUO]] MATEMAaTHYECKOTO W MPYKMHHOTO MAasTHHUKOB,
JUTMHA BOJIHBI, TPOMKOCTb 3BYKa M BBICOTA TOHA, CKOPOCTh CBETA, MOKA3aTENb PEIOMICHUS
cpedbl), TPU ONHCAaHUW TPABWIBHO TPaKTOBaTh (DU3UYECKUI CMBICT HCMIOJIb3yEeMbIX
BEIIMYMH, MX OOO3HAYCHUS W EIUHUIBI (PU3NUYECKHX BEJIUYUH, HAXOIUTh (OpMYyIIbI,
CBSI3BIBAIONIUE JTAHHYIO (PU3MUECKYIO BETMYUHY C IPYTUMU BEJIMYHMHAMH, CTPOUTDH TpaduKu
M3YYEHHBIX 3aBUCUMOCTEN (PU3NUYECKUX BEITUYHH;

XapaKTEepHU30BaTh CBOMCTBA Tel, (DU3UUYECKUE SIBJICHUS U MPOLECCHI, UCTIOIb3Ys 3aKOH
COXpPAHEHMUSI JHEPTUM, 3aKOH BCEMHUPHOTO TATOTCHUS, NPUHIMUII CYNEPHO3ULIMU CHII,
MPUHLNN OTHOCHUTENBbHOCTH ['anmiiesi, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUs HMITYJIbCa,
TEOpEMY O KMHETHYECKOM 3HEpPruu, 3aKOH ['yka, 3akoH bepHyiuM, 3aKOHBI OTpaXEHHUS U
MpEJIOMJIEHUSI CBETa, (hOPMYJTy TOHKOHM JIMH3bI, IJITAHETAPHYIO MOJENb aTOMa, HYKJIOHHYIO
MOJI€JIb ATOMHOTO SI/Ipa, 3aKOHbI COXPAHEHUSI 3apS0BOr0 U MaCCOBOI'O YKCEIl MPH SIEPHBIX
peakuusX, Ipyu 3TOM Pa3INYaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA M €r0 MAaTEMaTUYECKOE
BBIPAXKEHUE;

CTpPOUTH (PU3UYECKUE MOJIEIH PeaTbHBIX 0OBEKTOB, MPOIECCOB U SIBIICHUM, BBIICIATDH
IIpU ATOM CYIIECTBEHHbIE M BTOPOCTENEHHBbIE CBOMCTBAa OOBEKTOB, MPOILIECCOB, SIBJICHUM,
MPUMEHATh (PU3UYECKUE MOMACIH ISl OOBSCHEHHS (PU3MUECKUX MPOIECCOB U PElICHUS
y4eOHBIX 33/1a4;

OOBSACHATH (PU3UUECKHE SIBJICHUS, TIPOIECCHI M CBOMCTBA TEJ, B TOM YUCJIE B KOHTEKCTE
CUTyalluid MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa, W pellaTh KaueCTBEHHBIE 3aJlaud, B
TOM YHCJIE TPEOYIOIIUME YUCICHHOTO OIEHUBAHUS XapaKTEPHBIX 3HAYCHUN (PU3MUECKUX



BEIIMYWH, TIPU ATOM BBIOMpATH aEKBATHYIO (PU3WUYECKYIO MOJIEIb, BBIABISATH MPHUUYUHHO-
CJICICTBEHHbBIE CBSI3M U BBICTPAUBATh JIOTHYECKYIO IIEMOYKY PACCy>KJIE€HUN M3 2—3 IIaroB C
OMOpOM Ha H3yYCHHbIE CBOMCTBA (PU3MYECKUX SABICHUM, (PU3NYECKUE 3aKOHBI,
3aKOHOMEPHOCTH U MO/JICIH;

YBEPEHHO peliaTh pacuéTHBIC 33aJauM M0 M3ydaeMbIM TeMaM Kypca (pU3uKu, BBIOMpast
a/ICKBaTHYI0 (PU3UYECKYIO MO/IENb, C MCIOJBb30BAHUEM 3aKOHOB U (HOPMYJI, CBA3BIBAIOIINX
¢u3MUecKue BEIMYUHBI, 3aMMChIBATh KPATKOE YCIOBHUE M PAa3BEPHYTOE pEUICHUE 3a/layH,
BBISIBJISITh HEJIOCTAIONIME WM M30BITOYHBIC JlaHHbIE, OOOCHOBBIBaTH BBHIOOpD MeETONA
pelleHusl 3a/Jayd, HUCIOJb30BaTh CIIPABOYHBIC JaHHBIC, MPUMEHSATh METOJbI aHalln3a
pa3MepHOCTel, HCHOJb30BaTh TIpaduueckue METOAbl pEIIeHUs 3aJad, MPOBOAUTH
MaTEeMaTUYECKUe MpeoOpa3oBaHUsl U Pacu€Thbl, OLICHUBATh PEATUCTUYHOCTH MOJYYEHHOTO
3HauYCHUS (PU3MYECKON BETUYMHBI M OMNPENESATh Pa3MEPHOCTh (PU3MYECKOW BEIMYMHBI,
MOJIYYSHHOMU MPU PELICHUH 33]1a4H;

pacrmo3HaBaTh MPOOJIEMBI, KOTOPbIE MOXKHO PEIIUTh MPH TOMOIIM (PUINIECKUX
METOJIOB, U TpeAJiaraTh OPUEHTHUPOBOUHBIM CIOCOO pEIIeHUs, B ONMMCAHUU HCCICIOBAHUS
pacrno3HaBaTh MPOBEPSIEMOE MPEAINOJIOKEHNE (TUIOTE3y), OIEHUBAaTh MPAaBUIBLHOCTD
MopsiiKa MPOBEICHUS UCCIIEAOBAHMS, HHTEPIIPETUPOBATH MOTYUYEHHBIN pe3ysIbTaT;

MPOBOAMTDH OMBITHI 10 HAOTIOACHHUIO (PM3NYECKUX SIBICHUN WIH (DU3HUECKUX CBOWMCTB
Ten (M3y4eHHE BTOpPOro 3akoHa HpIOTOHa, 3aKOHa COXpaHEHUS DJHEPIHH, 3aKOHA
COXPaHEHUsI UMITYJbCa, EHCTBUE 3aKOHa bepHylin M BO3ZHMKHOBEHHE MOIBEMHON CHIIBI
KpbUIa, 3aBUCUMOCThH Mepuoja KoJIeOaHWW MTPYKUHHOTO MasTHHKAa OT MAacChl rpy3a H
KECTKOCTHU MPYKUHBI K HE3aBUCUMOCTb OT aMIUIUTYIbl MAJILIX KOJICOAHUH, MPSIMOJIUHEHHOE
pacmpoCcTpaHEHHE CBETa, pa3JoKEHHE Oenoro cBeTa B CHEKTP, H3YUYCHHE CBOWCTB
M300paKeHUsI B TIJIOCKOM 3€pKaJie W CBOMCTB HM300pakeHUs MpeaMeTa B coOuparoiei
JUH3E, HAOMIOJICHUE CIUIONIHBIX W JIMHEHYaTBhIX CHEKTPOB W3ITyudeHHUs): (GopMyIupoBaTh
IIPOBEPSIEMOE TPENOJIOKEHUE (THIOTE3y) O BO3MOXKHBIX pe3yJbTaTax HaOIIOACHUMH,
CaMOCTOSATENILHO COOMPATh YCTAHOBKY M3 M30BITOYHOTO HabOpa 000pyI0BaHUs, ONKUCHIBATD
XOJ] OTBITa U (POPMYJIUPOBATH BHIBOJIBI;

MPOBOANTH TPU HEOOXOIUMOCTH CEpPHUIO0 TMPSMBIX HM3MEPEHUH, OMpeAesss CpeaHee
3HAUCHUE W3MEPSEMON BEJIMYMHBI W OMNpPEAeNsAs MOTPEIIHOCTh Pe3yJIbTAaTOB MPSMbIX
M3MEpPEeHU, 000CHOBBIBATH BEIOOP criocoOa u3MepeHus (M3MEepUTENHHOTO MPrUoopa);

MPOBOANTh KOCBEHHBIE H3MEPEHUs (U3MUECKUX BEIMYWH (CpeAHssi CKOPOCTh H
YCKOpEHHE Tella TPU PaBHOYCKOPEHHOM JIBIDKEHHH, YCKOPEHHE CBOOOIHOTO MaJCHMS,
KECTKOCTh TPYKHUHBI, KOX(P(GUIIMEHT TPEHHsI CKOIBKEHHUS, MexaHWdeckas paboTa u
MOIIIHOCTh, YacCTOTa W TEPUOJ]l KOJeOaHUN MaTEeMaTUYECKOTO W TMPYKWHHOTO MAasSTHHUKOB,
(boKycHOe paccTosTHUE COOMPAIOIIEH JTUH3bI U €€ ONTHYecKas CUa, paAlOaKTUBHBIN (OH) ¢
WCIIOJIb30BAHUEM aHAJIOTOBBIX M IM(POBBIX MPUOOPOB: OOOCHOBBIBATH BHIOOP MeTOAA
U3MEpEHUs, TUIAHUPOBATh HW3MEPEHHs, CaMOCTOATEIBHO COOMpaTh SKCIEPUMEHTAIHHYIO
YCTaHOBKY, BBIUMCIATH 3HAYCHHE BEIMYUHBI U aHAJIU3UPOBATh MOJYYCHHBIC PE3YJIbTaThl,
OLIEHMBAs MOTPEIIHOCTh PE3yJIbTaTOB KOCBEHHBIX U3MEPEHUH;

MIPOBOJIUTH SKCIIEPUMEHTAILHBIE MCCIEAOBAaHUS 3aBUCUMOCTEH (DM3MUECKUX BEIHMYMH
(3aBUCUMOCTDh TYTH OT BpPEMEHU NPH PABHOYCKOPCHHOM JBM)KCHHHM 0€3 HadaIbHON



CKOPOCTH, 3aBUCUMOCTb CHJIBI TPEHHS CKOJIBKEHHSI OT CHJIbl HOPMAJIBHOTO JaBJIEHUS,
neprosa KojaebaHnii MaTeMaTUUECKOr0 MasiTHUKA OT JUIMHBI HUTH, OIPEJEIIEHNE YCKOPEHUS
CBOOOZHOTO  NAJCHUSA, HUCCIEIOBAaHUE W3MEHEHHMs  BEJIMYMHBI W HAIpaBICHUS
WHIYKIMOHHOTO TOKA, 3aBUCUMOCTb yIJla OTPa)XEHUs CBeTa OT Yyrjia IMaJeHusd, yria
IIPEJIOMIIEHUSL OT YyIJla NAJEHUs CBETOBOIO JIy4da, HCCIECIOBAHUE TPEKOB: HM3MEPEHHUE
SHEPrUM YacTULBI N0 TOPMO3HOMY TyTH (1o ¢oTorpadusm)): COBMECTHO C YUHUTEIEM
dopMynnpoBaTh 3ajady UM TUIOTE3Y HCCIEJOBAHMS, CaMOCTOSITENBHO IUJIAHUPOBATH
HCCIIEJOBAaHHUE, CAMOCTOSITEIBHO COOMPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY, NPEACTABIATh
MOJIy4YE€HHBIE 3aBUCUMOCTH (PU3NYECKUX BEIMYUH B BUJAE TaOJHI] U rpadUKoOB, OLEHUBATH
MOTPEUIHOCTH, JAENIATh BHIBOJBI 110 PE3yJIbTaTaM UCCIEIOBAHUS;

coOnofarh mpaBuia O€30MacHOro TpyAa Hpu pabore ¢ JabOpaTOpHBIM
000py1I0BaHUEM;

XapaKTepU30BaTh NPUHLMUIIBI JEUCTBUS H3YYEHHBIX HPUOOPOB, TEXHUYECKHUX
YCTPOUCTB M TEXHOJOTMYECKHUX IPOLIECCOB C OMOPOM Ha WX omucaHus (B TOM 4YHUCIE:
CIOUIOMETp, JATUYMKHU TMOJOKEHHUS, PACCTOSIHUS M YCKOpPEHHUsS, pakKera, 3XO0JIOT, OYKH,
nepuckor, ¢oroannapar, MUKPOCKOII, TEJIECKOI, ONTUYECKHE CBETOBOJBI, CIIEKTPOCKOI,
JI03UMETp, KaMmepa BuibcoHa), UCHONB3ysl 3HaHMS O CBOMCTBAaX (PU3MUECKUX SBICHUN U
HEe0OXoauMble (PU3MYECKHE 3aKOHOMEPHOCTH, HCIOJIb30BATh CXEMbl M CXEMAaTUYHBIE
PUCYHKHM  U3YYEHHBIX TEXHMYECKHMX YCTPOWCTB, HW3MEPUTEIBHBIX MpPUOOPOB U
TEXHOJIOTHYECKUX MPOLIECCOB MPH PEUIEHUH YYEOHO-NPAKTHUECKUX 3a/1ay, ONTUYECKUE
CXEMBI JIJIs1 MOCTPOEHUS N300paKeHUH B TUIOCKOM 3€pKajie U COOMPAIOILEH JINH3E;

OPUBOJAUTH MpPHUMEPHl (HAXOAUTHh HMHPOPMALMIO O TMPUMEPAX) MPAKTHUYECKOTO
UCIIONIb30BaHUS (PU3WYECKUX 3HAHUM B TOBCEIHEBHOW JKU3HU s oOOecreyeHus
0e30macHOCTH MpH OOpalleHUH ¢ MPUOOPaMU U TEXHUYECKUMH yCTPONUCTBAMHU, COXPAHEHHUS
3JI0pPOBBS U COOJIIO/IEHNSI HOPM HKOJIOTUYECKOTO MOBEJCHUS B OKpPY KaloIEeH Cpefie;

OCYIIECTBIIATh MOMCK HH(popMauuu Qusudeckoro coaepxanus B VHTepHere,
CaMOCTOSITENIbHO  (OPMYJIUPYsl TOMCKOBBIM 3ampoCc, HAaXOAWThb IyTH OIpeAETeHUs
JIOCTOBEPHOCTH  TOJIydEHHOM HHQOpMAIlMM Ha OCHOBE HUMEIOIIMXCA 3HAHUU U
JOTIOJTHUTEIbHBIX UICTOYHUKOB;

UCIIOJIb30BaTh MPHU BBIIOJIHEHUU YUEOHBIX 3aJlaHUi HAyYHO-TIOMYJSPHYIO JIUTEPATYpy
(bu3nuecKkoro coaepKaHus, CIpaBOYHbIE MaTepuaibl, pecypchl ceTu MHTepHeT, BiaaeTh
npuéMaMu KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3zoBaHus UHPOpPMALMK U3 OJTHOM 3HAKOBOM
CUCTEMBI B IPYTYIO;

co37aBaTh COOCTBEHHbIE TMCbMEHHBIE M YCTHBIE COOOILEHHS Ha OCHOBE MH(pOpMalUu
U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOTO COJAEp)KaHUA, MyOIMYHO TPEACTaBIAThH
pe3ynbTaThl MPOEKTHOM WM HCCIEAOBATEIbCKON NESITEIBHOCTA IPH 3TOM I'PaMOTHO
WCIIOJIb30BaTh M3YYEHHBI TMOHATUMHBIN anmapaT u3y4daemoro pasiaena (QU3UKA U
COMPOBOXK/IATh BBICTYIJIEHUE TMpE3eHTAlMe ¢ y4€TOM OCOOEHHOCTEW ayJIuTOpHUH
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIIACC
KosamuecTBo yacos Cnoco0 oueHku
HanmenoBanue Cnucok MTOroBbIX IJIAHUPYEMBIX
Ne Kontpoa |[Ipaktuu| JaekTpoHHble (HU(POBbIE) HTOIOBBIX

pa3aesioB U TeM pe3yabTaToB ¢ YKA3aHUEM ITANOB UX

n/n Bcero| bHbIE eckHe | oOpa3oBaTesbHbIE pecypchl IJIAHUPYEMbIX

NpOrpaMMsl 6 6 ¢popmupoBanus
PaooTnl | padoOThI pe3yJbTaToB

Pazjnen 1. ®usuka u eé poa

b B IO3HAHUH OKPY:KAI0IIEero Mupa

- UCIIOJIb30BAaTh ITOHATHA: (1)I/I3I/ILI€CKI/IC n

YceTHBII onpoc

11 ®dusuka - HayKa 0 5 0 0 [[Bubmmoreka IIOK XHUMHUYECKHUE SIBJICHUS, HaOJII0OIeHHE,
"~ |lmpupone https://m.eds00.ru/7f416194]] |skcrepuMeHT, MOJIENb, TMIIOTE3A, €AUHHIIBI
(bU3HMYECKUX BEIUYHUH
-OIACHIBATh U3yYEHHBIE CBOKWCTBA TEJ U YerHbI onpoc
buznuecKue BICHHUS, UCTIONb3Ys [IpakTuueckas
12 dusnueckue 4 0 3 [[bubanoreka LIOK (u3nyecKre BEeIUYUHBL; pabora
| BenmMuuHbI https://m.eds00.ru/7f416194]] |- npoBOANUTH ONBITHI 10 HAOIIOJEHUIO
(bu3HYECKUX SBJICHUN UM (PU3NUYECKUX
CBOWCTB TENI
E . [Bu6 LOK - pacro3HaBaTh MPOsBIEHUE (PUINIECKIX YcTHBINM onpoc
CTE€CTBEHHOHAYYHbIN UOJIHOTEK o
1,3 o 2 0 1 ATOTERD SBJICHUH B OKPYKaroIeM MHPE, B TOM dnciie |IIpaktuueckas
METO/]I IO3HAHUS https://m.edsoo.ru/7f4161941]] ]
buznyecKue IBICHUS B IPUPOJIE; pabota
Hroro no pasaeny 8
Pa3nen 2. [lepBoHaya/ibHbIe CBeIEHHUSI 0 CTPOEHUH BENIECTBA
[[buGaunoreka IIOK - aTOM, MOJIEKYJa, arperaTHbIE COCTOSHHUSA YcTHbIi onpoc
2,1/ CTpoeHue BeliecTa 1 0 0 - .
https://m.edsoo.ru/7f416194]] |BemiectBa (TBEpIOE, KHUAKOE, TaA3000pa3HOE)
- paznuyath sBiaeHus (auddysus, TeroBoe | YCTHBIN ompoc
JBYKEHHE YaCTHII BEIECTBA) 1Mo onucanuio | [Ipaktudeckas
MX XapaKTEPHBIX CBOWCTB U Ha OCHOBE pabora
JIBr>xeHue u
| F T —. 5 0 1 [[bubmnoreka [IOK OIBITOB, JEMOHCTPUPYIOLINX JAHHOE
! A https://m.edso00.ru/7f41619417] (bu3HUECKOE SIBJIEHUE
YacTHI] BEILIECTBA
- IPOBOJIUTH OMBITHI 10 HAOTIOICHHUIO
(bu3nYeCKuX SBJICHUHN UIN (PU3NUIECKUX
CBOWCTB TEN
23 ArperarHbie 5 0 2 [[bubanoreka [IOK - OIKCBIBATh U3yUYECHHBIE CBOMCTBA TEI U YcTHbli onpoc

COCTOsHHA BCIICCTBA

https://m.edso00.ru/7f416194]]

(buzHYECKUe SIBICHUS,

Pewenue npaktuxo-
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OPUEHTUPOBAHHBIX
3a1a4

Hroro no pazaeny 7

Pa3nen 3. /IBu:keHHe U B3aMMO/IeiCTBHE TeJl

Mexanuueckoe
3,1 10 0
JBUKECHUE

[[Bubmmoreka [TOK

https://m.edsoo.ru/7f4161941]

-MCIOJIb30BaTh MOHATHS: MEXaHUYECKOE
JBHKEHHE (paBHOMEPHOE, HEPAaBHOMEPHOE,
MPSIMOJIMHEIHOE ), TPACKTOPUSL, CKOPOCTb,
nepeMenieHue, myTh;

- pemaTh pacuéTHele 3a7auu B 1-2 neicTBus,
UCIOJIB3YS 3aKOHBI U (DOPMYIIBI,
CBSI3bIBAIOIINE (DU3NYECKUE BEIMUMHBIL: Ha
OCHOBE aHaJIN3a yCIOBUS 33a4H 3aITUCHIBATh
KpaTKOE YCJIOBUE, MOJCTABNIATH (PHU3NICCKHEC
BEJIMYMHBI B OPMYJIBI U IPOBOAUTH
pacy€Thl, HAXOIUTh CIIPABOYHbIC JAHHBIE,
HEO0OXOIUMBIE JJIs PEelIeHus 3a1a4,
OIICHUBATH PEATUCTHYHOCTD MOJYYCHHOU
(UBUYECKOI BEJIMYUHBIL;

YcTHBIM onpoc

WNuepuus, macca,
IUIOTHOCTD

3,2

[[Bubsmoreka IIOK

https://m.edsoo0.ru/7f416194

1

-pa3nuyath SBIEHUS (MHEPIUS,
B3aMMO/IEHCTBHE Tell, Macca, INIOTHOCTb) MO
ONMCAHUIO UX XapaKTEPHBIX CBOICTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIINUX JAHHOE
¢buznyecKoe SBIICHUE;

- pemarte pacuéTHbIe 3aJa4u B 1-2 nelicTBus,
UCIIOJIb3YS 3aKOHBI U (hOpPMYIIBI,
CBsI3bIBaIOIME (PU3UYECKUE BETMUHUHBL: Ha
OCHOBE aHAJIN3a yCIOBHS 33Ja4y 3aIIMChIBATh
KpaTKO€ YCJIOBUE, MOJCTABIATh (PU3NUECKHe
BEJIMYMHBI B (POPMYJIIBI U TIPOBOJUTH
pacuéThl, HAXOAUTH CIIPABOYHBIE JaHHBIE,
HE00XO0AMMBIE JJIS pelIeHus 3a/1a4,
OILICHUBATh PEATMCTUYHOCTH MOTYyYEHHON
(bu3nUecKoil BETMUNHBL;

-IIPOBOJIUTH OMBITHI 10 HAOIIOACHHUIO
(bu3nUecKuX SIBICHUH WK PU3NIECKUX
CBOWCTB Tel: (POpMyIHpOBaTh NPOBEPsIEMbIE

YcTHBIM onpoc.
Pemenue npakTuko-
OPHUCHTHPOBAHHBIX
3ajay.
JlaboparopHas
pabota
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IIPENONI0XKEHUs, COOUPATh YCTAaHOBKY M3
MIPEUI0KEHHOT0 000PYI0BaHUS, 3aIUCHIBATH
XOJ OMbITa U GOPMYJINPOBAThH BHIBOJIBI,
-BBITIOJIHSTD IPSIMbIC U3MEPEHUS PACCTOSHHUS,
BPEMEHH, MAcChl TeJla C UCIO0Ib30BAHUEM
aHAJIOTOBBIX U U(POBBIX MPUOOPOB,
3aIlMCBIBATh TOKa3aHMs IPUOOPOB C yUETOM
3aJJaHHOM a0COIOTHOM MOTPEIIHOCTH
W3MEPEHHIT;

-pa3nuyaTh U HHTEPIPETUPOBATH
MOJTyYECHHBIH PE3yNbTaT, HAXOAUTh OIIMOKH B
XOJI€ OTIbITA, /1€1aTh BBIBOABI 110 €T0
pe3yJbTaram;

3,3

Cua. Buner cun

15

[[Bubsumoreka IIOK
https://m.edsoo.ru/7f416194

1

- pemaTh pacuéTHele 3a7a4u B 1-2 nercTBus,
UCIOJIb3Ys 3aKOHBI U (hOpMYIIBI,
CBA3BIBAIOIME (PU3NYECKUE BEIMUMHBL: Ha
OCHOBE aHaJIN3a YCJIOBUS 3a/1a4M 3alIUChIBATh
KpaTKoe YCIOBHUE, MOJICTABIISATh (PHU3NIECKUE
BEJIMYMHBI B (POPMYJIBI U TIPOBOJUTH
pacuéThl, HAXOAUTH CIIPAaBOYHBIE JaHHbIE,
HE00XO0AMMBIE JIS pelIeHus 3a/1a4,
OILICHUBATh PEATUCTUYHOCTD MOJTYyYEHHOU
(bu3n4ecKoil BeTUUNHBL;

-pa3nuy4aTh U UHTEPIPETUPOBATH
MOJIyYEeHHBIH pPe3yNbTaT, HaXOAUTh OIINOKH B
XOJI€ OTIbITA, JIeJIaTh BBIBOJIBI 10 €T0
pe3yJsipTaram;

-IIPOBOJIUTH OIBITHI 1O HAOTIOACHHUIO
(bu3nyecKuX SIBICHUN WK (PU3HUECKUX
CBOWCTB Tel: (OpPMYJIMPOBAThH IPOBEPsSIEMbIE
MIPEIOJIOKEHNS, COOUpaTh YCTAHOBKY U3
IIPEI0KEHHOT0 000PYI0BaHUs, 3alUChIBATH
XOJ1 OTIbITa U (hOPMYJIUPOBATH BBHIBOJIBI;

Hroro no pazneny

34

Pasnen 4. /laBiienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
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Hasnenue. [lepenaua
JaBJICHUS

[[Bubmmoreka [IOK
https://m.edso0.ru/7f416194

-pa3nuyath sSBIEHUS (Tepenaya TaBIeHUs
TBEPJBIMH TEJIAMU, KUJKOCTSIMU U Fa3aMHU )

VYcrHbIit onpoc
Pemenne nmpaktuko-

4,1 TBEpABIMU TENAMU, 5 1 M0 OMMCAHMIO UX XapaKTEPHBIX CBOMCTB U HA | OPUEHTUPOBAHHBIX
KUJAKOCTSIMH U OCHOBE OIIBITOB, IEMOHCTPUPYIOIIMX JAHHOE |3ajad.
razaMu buznyeckoe sBICHUE;
[[Bubnuoreka ITOK - TPaKTOBaTh (PU3UUECKHUI CMBICI YcTHBIN onpoc
https://m.edso0.ru/7f416194]] | ucnonp3yembix BenuuuH, uX 0603HaueHUs U | PeleHne mpakTHKO-
42| Jlapnennue xukocTH 6 €IMHULIBI PU3NYECKUX BEJIMYMH, HAXOJAUTh | OPUEHTHUPOBAHHBIX
(bopMyIIbI, CBA3BIBAIOIINE TaHHYIO 3ajad.
(bU3NUECKyI0 BETHUNHY C APYTUMH
BEJIMYUHAMU;
[[bubnuoteka [IOK -IIPUMEHSTH MOHATHE «aTMochepHoe YcrHbIii onpoc
https://m.eds00.ru/7f416194 | napnenue»; Pemenne npaktuko-
1 -pacro3HaBaTh MPOSIBICHNE U3Y4EHHBIX OpPUEHTHUPOBAHHBIX
AmmocdepHoe (bu3nUecKux SBICHUNA B OKPY)KAIOIIEM MUpE, |3ajad.
4,3 5 B TOM YHCJIC BIUSHHAE aTMOC(HEPHOTO
JlaBJICHUE .
JABJICHUS HA )KUBOH OpraHu3M, IPU ATOM
MEPEBOUTH MPAKTUYECKYIO 33/1a4y B
y4eOHYI0, BBIICISITH CYIIECTBEHHBIE
cBoiicTBa (Ipr3HaKKU) PU3HMUECKUX SIBICHUN;
[[bubanoreka [IOK -OINHCHIBATh U3yYEHHBIE CBOMCTBA TEN U YcrHbIH onpoc
https://m.eds00.ru/7f416194 | busudeckue sIBICHUS, UCIIONB3Ys TaBlIeHie | PeleHue mpakTHKO-
1 (TBEpOTO TeNa, JKUAKOCTH, ra3a), Ipu OpPUEHTUPOBAHHBIX
OTMCAaHWUH TTPABUIILHO TPAKTOBATH 3ajay.
(bu3n4ecKuii CMBICI HCTIOJIb3YEMbIX BETUYHH,
WX 0003HAYEHUS U €IUHUIBI PU3UUECKHUX
JlelicTBUE KUIKOCTH BEJIMYMH, HAXOAUTh (HOPMYIIBI,
4,4|¥ Ta32 HA 12 CBSI3BIBAIOIINE TaHHYIO (PU3HYECKYIO

MOTPYXEHHOE B HUX
TEJOo

BEJIMYMHY C IPYTUMU BEIIMYMHAMHU, CTPOUTH
rpaduKu U3y4eHHBIX 3aBUCUMOCTEN
(bU3MYECKUX BETUYHH;

- peuath pacuy€THBIC 3aJa4u B 1-2 neicTBus,
UCTIOJB3YS 3aKOHBI U (DOPMYIIBI,
CBSI3bIBAIONINE (DU3NYECKHUE BEIMUMHBIL: Ha
OCHOBE aHaJlM3a yCJIOBUS 3a/1a4U 3aIlMChIBATh
KpaTKO€ YCJIOBUE, MOACTABIATh GU3NYECKUE
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BEJIMYMHBI B (OPMYJIbI U IPOBOAUTH
pacy€Tbl, HAXOJUTH CIIPABOYHBIE JIAHHBIE,
HE0OXOIUMBIE JJIs PelleHus 3aja4,
OIICHUBATH PEATUCTUYHOCTD MOJTYYCHHOM
(bu3nYeCcKOil BEIMYUHBL;

Hroro no pazaeny 28

Pa3neu 5. PaGoTa m MOIHOCTB. DHeprust

5,1|PaboTa 1 MOIIHOCTH 6 0

[[bubauoreka [IOK

https://m.edsoo.ru/7f4161941]

-IPUMEHATH U Pa3JIN4aTh MOHATUS «paboTay,
«MOIIIHOCTb.

-OIMChIBaTh U3yUYEHHbIE CBOICTBA TE U
¢bu3nveckue sIBICHUS, UCTIONb3Ys
(bu3nvecKre BEeIMUNHBL: «MEXaHUUECKas
paboTay, «MOUTHOCTHY;

-IPOBOJIUTH  OIBITBI [0  HAOJIIOJCHUIO
¢u3nveckux  SABICHUH WM  (U3UIECKUX
CBOWCTB Tel: (OpPMYJIMPOBaTh MPOBEPSIEMbIE
IIPENIOJIOKEHNS, COOUpaTh YCTAHOBKY U3
IPEUI0KEHHOI0 000pYA0BaHUs, 3alUCHIBATh
XOJ1 OTIbITa U (POPMYJIMPOBATH BHIBOJIBI;

- pemars pacuéTHble 3aJa4u B 12 nelicTBus,
UCIIOJIb3YS 3aKOHBI U (DOPMYJIBI,
CBsI3bIBalOIME (PU3UUECKUE BETMUHUHBL: Ha
OCHOBE aHaJIN3a yCJIOBUS 33a4y 3aIIUChIBATh
KpaTKoe YCJIOBHUE, OJICTABIATh PU3NUECKUE
BEJIMYMHBI B (OPMYJIbI U IPOBOAUTH
pacuéTel, HAXOAUTH CIIPAaBOYHBIEC JaHHBIE,
HeoOXO0UMBbIE JJIs pellIeHus 3a1ad,
OLICHUBATh PEAINCTUYHOCTD MOJTYYEHHON
(bu3nUecKoil BETMUNHBL;

YceTHBII onpoc
Pemenue npakTuko-
OPUEHTUPOBAHHBIX
3azay.
[IpakTnueckas
pabora

5,2|IIpocTeie MEXaHU3MBI 8 2

[[buGauoreka [IOK

https://m.edso0.ru/7f416194]]

- TPAKTOBaTh (PU3UUYECKHUIA CMBICIT
HCIOJIb3YEMBIX BEJIMYUH, UX 0003HAUEHUS U
eIMHUIIBI (PU3NYECKUX BETMYUH, HAXOUTh
(bopMyIIbl, CBSI3BIBAIOIINE JAHHYIO
(bu3MUecKyro BEITUUUHY C APYTUMH
BEJIMYUHAMU;

-OIMCHIBaTh N3YYEHHbIE CBOICTBA TE U

YeTHBIN onpoc
Pemenne mpaktuko-
OpPUEHTHUPOBAHHBIX
3ajad.
JlaGoparopHas
pabora
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buznueckue sBICHUS, UCTIONb3YS
¢du3ryeckre BeTMYMHBI (MEXaHNIeCKast
paboTa, MOIIIHOCTb, IJICYO CHIIbI, MOMCHT
CHJIBI, KOO PHIIUECHT IOJIE3HOTO ICHCTBUS
MEXaHU3MOB), TIPH OMUCAHUU MPABUIILHO
TPaKTOBATh (PU3NUECKUI CMBICT
UCTIOJIb3YEMBIX BEJTMUUH, UX 0003HAUCHUS U
eIMHMIBI (PU3MYECKUX BEITMYHMH, HAXOIUTh
(bopMyIIbI, CBA3BIBAIOIINE TaHHYIO
(bHU3MYECKYIO BETHYNHY C APYTUMH
BEJIMYMHAMU, CTPOUTH TPa)UKH U3ydECHHBIX
3aBUCHMOCTEH (PM3MUCCKUX BEIHYHH;
-pa3nuyaTh U HHTEPIIPETUPOBATH
NOJTYYCHHBIH pe3yIbTaT, HaXOJUTh OIIMOKH B
XOJI€ OTIBITA, I€TaTh BBIBOMKI 110 €TO
pe3ylbTaram;

-IPOBOJIUTH  OMBITHl 1O  HAOIIOJCHHIO
¢u3nveckux SABICHUNH WM  (UIUIECKUX
CBOWCTB Tel: (OPMYJIHPOBATH MPOBEPSEMbIE
MIPEIIOI0KEHUs, COOMPATh YCTAHOBKY M3
NPEUI0KEHHOT0 000PYA0BaHUs, 3alUCHIBAThH
XOJ1 OIbITa ¥ OPMYIUPOBATH BHIBOJIBI,

53

Mexanunueckas
SHEprus

[[buGauoreka I[IOK

https://m.edso0.ru/7f4161941]

-XapaKTepru30BaTh CBOICTBA Te, (hU3NUECKHe
SIBJICHUS M TIPOLIECCHI, HCIIOIb3YS «30JI0TOE
[IPAaBUJIO» MEXAHUKH, 3aKOH COXPaHEHHUS
MEXaHUYECKOW SHEPTUH, ITPU 3TOM J1aBaTh
CJIOBECHYIO (POPMYITUPOBKY 3aKOHA U
3alMChIBATH €70 MATEMATHYECKOE
BBIPAKEHHUE;

-pa3nuyaTh U UHTEPIPETUPOBATH
MOJTyYEHHBINH Pe3yabTaT, HAXOJUTh OIIUOKU B
XOJI€ OTBITA, I€JIaTh BBIBOBI IO €TI0
pe3yJibTaTam;

- peuath pacuy€THbIC 3a7a4u B 1-2 neicTBus,
UCIIOJB3YS 3aKOHBI U (DOPMYIIBI,
CBSI3BIBAOIINE (PU3NUCCKUE BEIMYMHBL: HA

YeTHBIN onpoc
Pemenne nmpakruko-
OpPUEHTHUPOBAHHBIX
3ajad.
JlaGoparopHas
pabora
KonTponbHas
pabora
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OCHOBE aHaJIN3a YCJIOBUS 3a/1a41 3aITUCHIBATh
KpaTKOE yCIOBHE, TOICTABIATh (U3NUECKHE
BEJIMYMHBI B (POPMYIIBI U TIPOBOJUTH
pac4€Thl, HAXOUTH CHPABOYHBIC TaHHbIC,
HEOOXOAMMBIE /IS peIIeHUs 33124,
OLICHUBAThH PEATMCTHYHOCTD HOTYUYCHHOM
(bU3HYECKOI BETUINHBL;

-IPOBOJUTH  ONBITHI [0  HAOJIOJCHUIO
¢u3nveckux SABICHUNH WM  (U3UIECKUX
CBOHCTB Tel: (hopMynHMpoOBaTh HpoBEpsEMbIe
NPEINONI0KEHUs, COOMpaTh YCTaHOBKY W3
IPeAI0KEHHOT0 000PY/IOBAaHUS, 3aIIHCHIBATDH
XOJI OTIBITa U (POPMYITUPOBATH BHIBOJIBI;

Uroro no pazgeny 19
-peliaTh pacyéTHBIC 33/1a4H C SIBHO 331aHHOM | PemeHne yqeOHbIX
Caiit «®u3uKa B HIKOJIE» - | (GU3HUYCCKON MOJICIIBIO, HCITOb3YSI Y MPAKTUKO-
AHUMAIMH ¥ CUMYJISIHH (u3nUecKre 3aKOHbBI U PUHIIUIIBL, HA OCHOBE | OPUCHTHPOBAHHBIX
https://www.vascak.cz/phys | ananusa ycioBusi 3a1auu BEIOUPATh 3aaa4
icsanimations.php?l=ru (U3HUECKYIO MOJIEIb, BBIIEIAT (PU3HUECKHE
LearningApps.org caiit BEITMYUHBI U POPMYIIBI, HEOOXOUMBIE TS €€
TosToperne 6 MOJ/ICPKKH 00ydEeHUS U peuIeHus], IPOBOANUTH PAcYETHI M OLICHUBATH
IPENOaBaHys € IIOMOILBIO | peabHOCTh MOJTYYSHHOTO 3HAYCHHSI
HEeOOJIbIINX (bu3NYECKOil BETNYNHBL;
OOIIETOCTYITHBIX -penaTh Ka4eCTBEHHBIC 3a/1a4M: BEICTPAUBATh
UHTEPAKTUBHBIX MOAYIEH  |JIOTHYECKH HEPOTHBOPEUUBYIO IIETIOUKY
https://learningapps.org/imp | paccyxaeHuit ¢ OmMopoii Ha 3y4IEHHBIE
ressum.php 3aKOHBI, 3aKOHOMEPHOCTH U (PH3HYCCKUE
SIBJICHUS;
OBIIEE KOJIMYECTBO
YACOBIIO 102 23
I[TPOT'PAMME

TEMATHUYECKOE IINTAHUPOBAHUE

8 KNIACC

KoaunuecTBO Yacon

Cnoco0 oneHKH
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Ne pa3ieoB U TeM Kontpou |[IpakTiu| J7IeKTpoHHBIe (HH(POBLIE) Pe3yJbTATOB € YKa3aHUEM ITAN0B X HTOI0OBBIX
n/n NporpamMMbl Bcero| bHBIE eckne | 00pasoBaTe/bHbIE peCypeh ¢popmupoBanus IJIAHUPYEMbIX
padothl | padoThI pe3yJabTaToB
Pa3nen 1. TenJioBble siBjeHUSA
bubnmnoreka [HOK - UCII0JIb30BATh MOHATHS: PU3NYECKUE U YcTHBIN onpoc
11 CTpf)eHI/Ie u 7 0 0 https://m.edsoo.ru/7f4181ce |xumuyeckue siBICHUs, HAOIIOICHHE,
CBOICTBA JKCIIEPUMEHT, MOJIEIIb, TUIIOTE3a, EUHULBI
BELIECTBA (bu3MUeCKUX BEITHYUH
-OIKUCHIBATh N3yUYEHHBIE CBOKWCTBA TEJ U VYeTHbIl onpoc
¢du3nuecKue IBJICHUS, UCIIOJIb3Ys [IpakTueckas
12 TennoBsie 21 1 5 bubmmnoreka LIOK bu3nuecKre BEIUYUHBL, pabota
" | mpoueccsl https://m.edsoo.ru/7f4181c |- IPOBOAUTH OIBITHI 10 HAOIIOJCHUIO
e bu3nYECKUX SBICHUN UITH (PU3UIECKHIX
CBOWCTB TEN
Hroro no pazaeny 28

Paznen 2. 3ﬂeKTpH‘leCKl/le U MAarHuTHbIC SAIBJICHUA

21| Dexrpuecke 7 0 1 bubmmoreka [IOK - aTOM, MOJIEKYJ1a, HOH, JIIEKTPHHIECKHE VYcTHBII onpoc
https://m.edso00.ru/7f4181c |B3aumoneicTBr2
3apsibl.
BiaumopeiictBue €
3apsi0B
- pasnuyatk sBiaeHus (auddysus, TerioBoe | YCTHBIN onpoc
JIBIDKEHHE YacCTHIl BellecTBa) o onucanuio | [Ipaktudeckas
bu6nmoreka [IOK MX XapaKTEepHBIX CBOWCTB U Ha OCHOBE pabota
[TocTostHHBIE TOK
99 20 1 7 https://m.edsoo.ru/7f4181ce |oOnbITOB, IEMOHCTPUPYIONIUX TAaHHOES
' busnueckoe sBICHUE
- MPOBOAUTH OTIBITHI 10 HAOIIOACHUIO
(bU3MYECKUX SBICHUHN UITH (PU3UIECKHIX
CBOMCTB TeJI
23 MaruuTHEIE SABJICHUS 6 1 15 Buomuorekxa HOK - OIMACBHIBATh U3YUCHHBIC CBOMCTBA TeJI U Y cTHEIN OTIpocC
' ' httpS: //m.edsoo.ru/7f4181c |du3uUecKue IBICHUS, Pemenue nmpakTuko-
5]
24 DneKTpOMarHuTHasI 4 bubmmoreka [IOK - pa3nuyatk sBiaeHus (auddysus, TerioBoe | YCTHBIM Opoc
" |MHOYKLIUSA https://m.edsoo.ru/7f4181c |ABMKEHHE YACTHUIL BEIIIECTBA) 1O OMHMCAHHIO

e

UX XapaKTepHBIX CBOICTB U Ha OCHOBE
OIIBITOB, IEMOHCTPHUPYIOIINX JaHHOE
¢duznueckoe sBICHUE
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IIPOBOJIUTH ONBITHI IO HAOIIOIEHUIO
(bu3nUecKux ABICHUN WU (PU3MIECKUX
CBOMCTB TeJ




OpPUEHTUPOBAHHBIX
3ajad

Hroro no pazgeny

37

IToBTOpEHUME

Caiit «®du3uka B IIKOIC)» -
AHUMALIUK U CUMYJISIIIUU
bu6nmmoreka [IOK
https://m.edsoo.ru/7f4181ce

-pelaTh pacuETHBIE 3a/1a4d C ABHO 3aIaHHOMN
buznyecKoil MOEINbI0, UCIIONB3YS
¢du3nveckre 3aKOHbI ¥ IPUHIIHIIBI, HA OCHOBE
aHaJIM3a yCIIOBUS 3aJ]aul BEIOUPATh
(bU3NIECKyI0 MO/IETb, BBIIEIATh (PU3NIECKHE
BEJIMYUHBI U (POPMYIIBI, HEOOXOAUMBIE IS €€
peLIeHHsI, IPOBOIUTH PACUYEThI U OLICHUBATD
PEAbHOCTH MOTYYEHHOTO 3HAYCHUS
(U3UYECKOI BEJIMYUHBIL;

-penaTth Ka4eCTBEHHbIE 3a/1a4M: BHICTPAUBATh
JIOTHYECKH HETTPOTHBOPEUUBYIO HIETIOUKY
paccyXIeHUM ¢ OMOPOi Ha N3YUCHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NIECKHE
SIBIICHHS,

Pemenne yueGHBIX
Y TIPaKTUKO-
OPHEHTUPOBAHHBIX
3amaq

OBILIEE KOJIMYECTBO

YACOB IIO
ITPOTPAMME

68

14,5

TEMATHYECKOE IINTAHUPOBAHHUE

9 KJIACC
KosandectBo yacos Cnoco0 omeHKH
HaunmeHoBaHue Cnmcok UTOroBBIX IJIAHUPYEMbIX
Ne KonTpoa |[Ipaktuu| JaekTpoHHbIe (HU(POBbIE) UTOIOBBIX
Pa3aesioB H TeM pPe3yJbTAaTOB € YKa3aHUEM 3TANOB UX
n/n Bcero| bHBIE ecKHe | 00pa3oBaTejibHbIE pecypchl INIAHUPYEMbIX
nporpamMmsl (¢popmupoBanus
paﬁoTbI paﬁoTbI pe3yabTaToB
Pa3zjnen 1. Mexannuyeckue siBJIeHUs
- MCII0JIb30BATh MOHATHS: PU3NYECKUE U YcTHBII onpoc
11 MexaHu4deckoe 10 0 1 bu6mmoteka [IOK XUMHYECKHE SIBJICHUS, HAOIIOACHUE,
| IBMKEHUE https://m.edsoo.ru/7f41a4a |>KCIiepUMEHT, MOJIE/b, TUIIOTE3a, €ANHHIIbI
6 (bU3HYECKUX BEIUYUH
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-OMMUCBHIBATH U3YUYCHHBIC CBOMCTBA TEII U

YceTHBIT onpoc

(bu3nvecKue sIBICHUS, UCTIONb3Ys [TpakTnyeckas
12 B3aunmopeiic 20 1 bubimoreka [JOK ¢du3nvecKre BeTUINHBL; pabora
| TBHE TEN https://m.edsoo.ru/7f41ada |- MIPOBOANTE OIBITHI IO HAOIIOJCHUIO
6 (bu3nUecKux ABICHUNA N (PU3MUECKIX
CBOMCTB T€JI
- pacno3HaBaTh MPOsIBIICHUE (HU3UICCKIX YCTHBIH onpoc
1,3 SAKOHBI COXPAHEHHS 10 0 BH6H_HOTeKa LOK ABJICHUM B OKPYXKAIOLIEM MUPE, B TOM uncie |[IpakTuueckas
gttps.//m.edsoo.ru/7f41a4a (dbu3HYecKue SABJICHUS B IPUPO/IL, pabota
Uroro no pazgeny 40

Pasznea 2. Mexannuyeckue KoJ1e0aHUA U BOJHBI

2 1| Mexanmueciue 7 0 Bu6muorexa [LIOK - ATOM, MOJICKYII4, ArPEraTHbIe COCTOAHMSA VeTHBI 0npoc
BN—. gttps:/l m.edsoo.ru/7f41ada |Bewectsa (TBEPIOE, KUAKOE, raz000pasHoOe)
- pasnuyath ABieHus (qudy3ust, TeoBoe | YCTHBINA OIpoc
JBMYKEHHE YACTHIL BELIECTBA) 0 onucanuto | [IpakTuyeckas
MexaHaeckie bubimnorexa [IOK UX XapaKTEePHBIX CBOWCTB M HA OCHOBE pabora
22| Boser 3 1 https://m.edsoo.ru/7f41a4a6 |onbITOB, IEMOHCTPUPYIONIUX TAaHHOE

buznueckoe sBIeHUE

- MPOBOAUTH OTIBITHI 110 HAOIIOACHUIO
(bu3NYECKUX SBICHUHN UITH (PU3UIECKHIX
CBOMCTB Tell
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OPUEHTUPOBAHHBIX
3a1a4

Hroro no pazaeny 15

Pa3nen 3. DjieKTpOMArHUTHOE TOJI€ U BOJTHbBI

-MCIOJIb30BaTh MOHATHS: MEXaHUYECKOE
JBHKEHHE (paBHOMEPHOE, HEPAaBHOMEPHOE,
MPSIMOJIMHEIHOE ), TPACKTOPUSL, CKOPOCT,
nepeMenieHue, myTh;

- pemaTh pacuéTHele 3a7auu B 1-2 neicTBus,
UCIOJIB3YS 3aKOHBI U (DOPMYIIBI,

YcTHBIM onpoc

31 DneKTpoMarHu 6 0 bubanoreka [JOK CBSI3bIBAIOIINE (DU3NYECKUE BEIMUMHBIL: Ha
THOE€ TOJIE U https://m.edsoo.ru/7f4la4a6 OCHOBE aHaJiM3a yCJIOBH: 3aJa4H 3aIIMChIBATh
BOJIHEBI KpaTKOE YCJIOBUE, MOJCTABNIATH (PHU3NICCKHEC

BEJIMYMHBI B OPMYJIBI U IPOBOAUTH
pacd€Thl, HAXOAUTH CIIPABOYHBIE JaHHBIE,
HEOOXOAUMBIC JIS PEIICHUS 3a1a4,
OLEHUBATh PEATMCTUYHOCTD MOJTYYEHHON
(UBUYECKOI BEJIMYUHBIL;

Hroro no pasaeny 6

Pa3gen 4. CBeToBbIe ABJIEHUA



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

3akoH bubmorexa [JOK -pa3nuyath sBIEHUS (Tepenaya JaBIeHHs YcTHBII onpoc
pacmipocTpaHeHus https://m.edsoo.ru/7f41ad4a6 |TBEpABIMU TeaMU, )KUIKOCTSIMH 1 razamu) | Pemenue mpakTuko-
4,1|cBera 6 M0 OMMCAHMIO UX XapaKTEPHBIX CBOMCTB U HA | OPUEHTUPOBAHHBIX
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIMX JAHHOE |3ajad.
buznyeckoe sBICHUE;
bubmorexa [JOK - TPaKTOBaTh (PU3UUECKHUI CMBICI VYcerHblit onpoc
https://m.edsoo.ru/7f41ad4a6 |ucmonb3yemMbIX BeJIHMUUH, UX 0003HaUCHHS U | Perienne npakTHKo-
4.2 Tursnr 6 €IMHULIBI PU3NYECKUX BEJIMYMH, HAXOJAUTh | OPUEHTHUPOBAHHBIX
’ (bopMyIIbI, CBA3BIBAIOIINE TaHHYIO 3ajad.
(bU3NUECKyI0 BETHUNHY C APYTUMH
BEJIMYUHAMU;
bubnmnoreka [HOK -IIPUMEHSTH MOHATHE «aTMochepHoe YcTHBIN onpoc
https://m.edsoo.ru/7f41a4a6 |naBneHue»; Pemenne npaktuko-
-pacro3HaBaTh MPOSIBICHNE U3Y4EHHBIX OpPUEHTHUPOBAHHBIX
CriexTpsI ($u3NYECKUX SIBJICHUHN B OKPYXKAIOLIEM MUpE, |3ajad.
4,3 3 B TOM YHCJIC BIUSHHAE aTMOC(HEPHOTO
JABJICHUSI HA )KUBOW OpraHu3M, IpU 3TOM
MEPEBOUTH MPAKTUYECKYIO 33/1a4y B
yueOHYI0, BBIIESATh CYLIECTBEHHbIE
cBoiicTBa (Ipr3HaKKU) PU3HMUECKUX SIBICHUN;
Hroro no paszueny 15

Pa3znen 5. KBantoBble iBJIeHHA
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5,1

Ucnyckanue u
IOTJIOLIEHUS CBETA

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

-IPUMEHSATH U PA3JINYaTh MMOHITUS «paboTay,
«MOIITHOCTB.

-OIMCHIBaTh U3YYCHHBIC CBOICTBA TET U
¢bu3nveckue sIBICHUS, UCTIONb3Ys
(bu3nvecKre BETMUNHBL: «MEXaHUYECKas
paboTay, «MOIIHOCTHY;

-IPOBOJIUTH  OIBITHI [0  HAOJIIOJICHHUIO
¢u3nveckux SABICHUNH WM  (U3UIECKUX
CBOWCTB Tel: (OpPMYJIMPOBaTH MPOBEPSICMBIC
NPEINONI0KEHUs, COOMpaTh YCTaHOBKY W3
MPEUIOKEHHOTO 000PYIOBaHUSI, 3aITUCHIBATh
XOJ OTIBITa U OPMYIIMPOBATH BHIBOJIBI,

- pemath pacy€THbIC 3aauu B 1-2 nelcTBUS,
UCTIONB3Ys 3aKOHBI ¥ (DOPMYIIBI,
CBSI3BIBAIOIINE (PM3UYECKUE BETMIUHBL: Ha
OCHOBE aHaJIN3a YCJIOBUS 3a/1a4H 3alTUChIBATh
KpaTKoe YCIOBHUE, MOJICTABIISATH (PU3NIECKUE
BEJIMYMHBI B (POPMYIIBI U TIPOBOJIUTH
pacy€Thl, HAXOAUTH CIIPABOYHBIEC JAHHEIE,
HE00XO0AMMBIE /JIS pelleHus 3a/1a4,
OILIEHUBATh PEATUCTUYHOCTD MOTyUYSHHON
(U3UYECKOI BEIIMYUHBIL;

VYcrHbIit onpoc
Pemenne nmpaktuko-
OpPHUEHTUPOBAHHBIX
3az1a4.
[IpakTnyeckas
pabora

5,2

Crpoenue atoma

bu6numorexa [IOK
https://m.edsoo.ru/7f41ada6

- TPAKTOBaTh (PU3UYECKHUNA CMBICII
UCIOJIb3YEMBIX BEJINYUH, UX 0003HAUEHUS U
eIMHUIIBI (PU3NYECKUX BETMYUH, HAXOIUTh
(bopMyIIbl, CBSI3bIBAIOIINE JAHHYIO
(bu3nUecKyro BEITUUUHY C APYTUMH
BEJIMYUHAMU;

-ONUCHIBATh U3YUYECHHbIE CBOMCTBA TEJ U

YeTHBIN onpoc
Pemenne nmpakruko-
OPUEHTUPOBAHHBIX
3ajad.
JlaGoparopHas
pabora
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buznueckue sBICHUS, UCTIONb3YS
¢bu3nyeckre BeIMYUHbI (MEXaHUUYEeCKast
paboTa, MOIIIHOCTb, IJICYO CHIIbI, MOMCHT
CHJIBbI, KO3(DPULIMEHT 10JIE3HOr0 JecTBUSA
MEXaHU3MOB), IPU OIMCAHUU [TPABUIIBHO
TPAKTOBATh (PU3MUECKUI CMBICI
UCTIOJIb3YEMBIX BEJTMUUH, UX 0003HAUCHUS U
eIMHULIBI (PU3NYECKUX BETUYUH, HAXOIUTh
(bopMyIIbI, CBA3BIBAIOIINE TaHHYIO
(bu3NYeCKyro BEIUUUHY C APYTUMHU
BEJIMYMHAMU, CTPOUTH TPa)UKH U3ydECHHBIX
3aBUCUMOCTEH (PU3NYECKUX BEINYMH;
-pa3nuy4aTh U UHTEPIPETUPOBATH
MIOJIyYEeHHBINH Pe3ysbTaT, HaXOAUTh OIINOKH B
XO/I€ OIIbITA, AENaTh BBIBOBI IO €TI0
pesyibTaram;

-[IPOBOJAUTH  ONBITHI 1O  HAOJIOJEHUIO
¢u3nyecKux SBJIEHUH MU  (PU3NYECKUX
CBOWCTB Tel: (OPMYJIHPOBATH MPOBEPSEMbIE
IIPEITOJIOKEHNS, COOMPATh YCTAHOBKY U3
NPEUIOKEHHOT0 000PYAOBaHUs, 3alUCHIBATH
XOJ1 OTIbITa U (POPMYJIMPOBATH BBHIBOJIBI;

53

AnepHbie
peakuuu

bu6numorexa [IOK
https://m.edsoo.ru/7f41a4a6

-XapaKTepu30BaTh CBOMCTBA TN, pU3ndecKue
SIBJIEHUSI M TIPOLIECCHI, UCMOJIb3YS «30J10TOE
[IPAaBUJIO» MEXAHUKH, 3aKOH COXPaHEHHUS
MEXaHUYECKOW SHEPTUH, ITPU 3TOM J1aBaTh
CJIOBECHYIO (POPMYITUPOBKY 3aKOHA U
3alMChIBATH €70 MATEMATHYECKOE
BBIPAKEHHUE;

-pa3nuyaTh U UHTEPIPETUPOBATH
MOJTyYEHHBINH Pe3yabTaT, HAXOJUTh OIIUOKU B
XOJI€ OTBITA, JI€JIaTh BBIBOBI IO €TI0
pe3yJibTaTam;

- peuath pacuy€THbIC 3a7a4u B 1-2 neicTBus,
UCIIOJB3YS 3aKOHBI U (DOPMYIIBI,
CBSI3BIBAOIINE (PU3NUCCKUE BEIMYMHBL: HA

YeTHBIN onpoc
Pemenne nmpakruko-
OpPUEHTHUPOBAHHBIX
3ajad.
JlaGoparopHas
pabora
KonTponbHas
pabora
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OCHOBE aHaJIM3a YCIIOBHS 3a/1a41 3aIIUCHIBATh
KPaTKOE yCIIOBHE, MOJICTABIATH (PH3HUECKHE
BEJIMYUHBI B JOPMYIIBI U IPOBOIUTH
pacy€Thl, HAXOUTH CHPABOYHBIC TaHHEIE,
HEOOXOAMMBIE JJIsl pelIeHus 3a1a4,
OLICHMBATh PEATMCTHYHOCTH TIOITy4YCHHOU
(hU3HUECKON BETUYMHBL;

-IPOBOJUTH  ONBITHI [0  HAOJIIOJCHUIO
¢u3ndYeckux SABICHUA WM  (HUBNIECKUX
CBOKMCTB Tel: (hOpMyYNIHUpOBaTh MPOBEPSIEMbIC
NPEANONI0KEHUs, COOMpaTh YCTaHOBKY W3
IPEII0KEHHOTO 000PYIOBaHUS, 3aIUCHIBATh
XOJI OTIBITa U POPMYITMPOBATH BBHIBOJIBL;

Hroro no pazaeny 17
[ToBTOpeHMNE M 0000IIIEHUE -pemaTh pacu€THbIC 3a/1a4H C SIBHO 3aJaHHOM | Pernenue yueOH
coJiep>kaHus Kypca GU3HKU Caiit «®u3ukKa B LIKOJIE» - | PU3HUECKON MOJIEIBIO, UCTIONIB3YS U TPAaKTUKO-
3a 7-9 xiacc aHMMAallUU U CUMYJIILUU ¢u3nvecKkne 3aKOHBI M IPUHIIHITBI, HA OCHOBE | OpPUEHTHPOBAHHI
https://www.vascak.cz/phys |ananu3a yciaoBus 3a1a4i BEIOHPATh 3a1a4
icsanimations.php?l=ru (U3NIECKYI0 MOZIETIb, BELICIATH (hU3NYECKHE
BEJIMYMHBI U (DOPMYIIBI, HEOOXOAUMBIE [T €€
9 bubmmoreka [JOK peuieHus, TpOBOIUTh PacU€Thl U OLICHUBATh

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

pPEaIbHOCTD ITOJYYEHHOTO 3HAUYEHHUS
(hbU3MYEeCKOl BETMUYMHBI

-peuaTh Ka4eCTBEHHBIE 331a4U: BBICTPAUBaTh
JIOTUYECKH HEMPOTUBOPEUNBYIO LIETIOUKY
pacCyKJI€HUN C OIIOPON HA U3YYECHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (pU3NUECKHe
SIBJICHMS;
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J106aBUThH CTPOKY

[ToBTOpenue u 06001IeHNE cofepKaHusl Kypca PU3nKH 3a 7-9 kiacc

J106aBUTH CTPOKY

OBILEE KOJIMYECTBO
YACOB I1O0 102 3
ITPOTPAMME

27

INOYPOYHOE IIVTAHUPOBAHUE
7 KIIACC

KosmmmuecTBo yacos DJIeKTPOHHbIE
Ne Hara uupposeie
Tema ypoka
n/n P Bcero KO; TPOILHBIC HI?KTH%CKM U3ydyeHust oOpa3oBaTesibHbIEC
abdoThl a0oThI
p P pecypchl
®du3nka — Hayka o npupoze. SABnenus 1
IIPUPOJIBI
2 dusnyueckue BICHUs 1




®usnyecKkue BeIMYruHbl. Pa3MepHOCTD.
Ouznyeckue npudopsl. [lorpenrnoctu npu
MPSMBIX U3MEPEHUSIX

VYpok-uccnenosanue "M3mepenue
JMHEHHBIX pa3MepOB T U MPOMEKYTKOB
BpeMeHU"

JlaboparopHas pabota "M3mepenue
00bEMa KUIKOCTH U TBEPAOTO Tema"

JlaGopaTtopHnas pabota "Onpeznenenue
pa3mMepoB MajbIX Tel1. Meton psiioB”

Mertoasl HaydHOTO 1o3HaHus. Onucanue
(U3UYECKUX SBJICHUHN C TTOMOIIBIO
MoJieen

VYpok-uccnenosanue "lIpoBepka
TUTIOTE3bI: JAIbHOCTH MOJIETA IIapUKa,
MYIEHHOTO TOPU3OHTAIIBHO, TeM OO0JIbIIIe,
4yeM 0oJIblIe BhIcOTa Imycka'

Crpoenue BemiectBa. OMNbITHI,
JTOKa3bIBAIOIIHE TUCKPETHOE CTPOCHUE
BEIIEeCTBA

10

JlaGopaTtopHast pabota "OrieHka 1uamerpa
aToMa METOJIOM PSIOB (C UCTIOTB30BAHUEM

¢dororpaduii)"

11

12

VYpoxk-uccnenosanue "HabnroneHue
TEIIOBOTO pacIIMpeHus ra3oB. OMbITHI 110
0OHApY>KEHUIO JEHCTBUS CUJT
MOJIEKYJISIPHOTO IPUTSKECHUS"

JBuxenne gactuil Beuiecta. uddysus.
bpoyHOBCKOE IBH>KEHHE

13

Ypok-uccnenoBanue "Habmonenue u
00BbsSICHEHNE OPOYHOBCKOTO JIBHUKCHUS U

muddy3un"




B3auMoericTBrEe YyacTUIl BENECTBA:

14 MPUTSDKEHUE U OTTAIKUBAHHE
ArperaTHble COCTOSIHHSI BEILIECTBA.

15 Oco0eHHOCTH arperaTHbIX COCTOSTHUI
BOJIbI

16 Mexanunueckoe aBuxeHue. [1yTsb,
TPaeKTOpus, epeMeIIeHue

17 PaBHOMEpHOE U HEpABHOMEPHOE
nBuxeHne. CKopocTb
HaxoxaeHue ckopocTH, yTH U BPEMEHH

18 P PAaBHOMEPHOM TPSMOJIMHEHHOM
JIBUKCHUH

19 JlaGopaTtopHnast pabora "OHpGZIeJIeHI/'I'C
CKOPOCTH PaBHOMEPHOTO JIBUXKEHUS

20 ['paduku npsAMOTUHEIHOTO PABHOMEPHOTO
JIBYDKEHUS

21 Pemenne Hsaﬂaq no teme "Pacuer cpenneit
CKOPOCTH
JlaGopatopHas pabota "OnpezneneHue

22 CpeIHEeN CKOPOCTH CKOJIbKEHUs OpycKa
WJIN IIapHKa M0 HAaKJIOHHON TIOCKOCTH"

23 OTHOCHTeUJILHOCTL nBkeHus. CioxeHue
CKOpOCTEH MpH MapauieTbHOM TBHKCHUU
[Tonydyenue u aHanu3 rpaduKoB

24 3aBHCHUMOCTH ITYTH U CKOPOCTH JIBUKECHUS
OT BpeMEHHU
Pemenue rpaduyeckux 3aaad rno reme

25 "Mexanuka. PaBHomepHOE
npsMOJIMHEIHOE BUKEeHue"

26 SIBneHue nHepUMH. 3aKOH HHEPLIUU

27 BzaunmopeicTue Ten Kak npuYrMHa

M3MEHEeHUs CKopocTh. Macca Tena Kak




M€pa UHEPTHOCTH Teja IMpHu
IIOCTYNATEIbHOM JIBUKEHUU

VYpoxk-uccinenosanue "CpaBHeHHE MaccC 10

28 y ; 1
B3aUMOJICUCTBUIO TEJ

29 [TnoTHOCTH BemecTBa 1

30 JlaboparopHuas pabota "Onpenenenue 1
MJIOTHOCTHU TBEPJI0TO Teua"

31 Penrenue 3amaud mo reMe "Macca Tena. 1
[InoTHOCTH BemiecTBa"

30 Cwmecu u cnasbl. [ToBepxHOCTHAS U 1
JIMHENHAs INIOTHOCTh
[ToaroroBka Kk KOHTPOJIBHOM pabOTe MO
TeMe "®u3nKa — HaykKa o IPUpO/IE.

33 [TepBoHaUaBHEBIE CBEICHUS 00 aTOMHO- 1
MOJICKYJISIPHOM CTPOCHUHU BEIIECTBA.
Mexanuka"
KonTtponsHas padora no teme "®dusnka —

34 Hayka o npupoje. [lepBoHadanabHbIe 1
CBEJIEHUS 00 aTOMHO-MOJIEKYJIIPHOM
CTpPOEHMH BellecTBa. Mexanuka"

35 Cuia. fIBnenue tsrorenus. Cuiia TSKeCTu 1

36 N3o6paxenue cui. Pemenue 3aaay no 1
teme "OnpeneneHne CUiIbl TsHKecTH"

37 Cuna ynpyroctu. 3akoH ['yka 1

38 Bec Tena. U3mepenue cui. Jlunamomerp 1
Ypok-uccnenoBanue "Habmonenue

39 U3MEHEHHS CKOPOCTH TIPH 1
B3auMoOieicTBUU Ten"

40 Pemenue 3anau no teme "Cuna ynpyrocT. 1
Bec Tena"

a1 JlaGopaTtopHas pabota "OTBITHI, 1

JACMOHCTPUPYIOIIUEC 3aBUCUMOCTD




pactshxenus (nedopMaiiin) Ipy>KUHBI OT
MPUIIOKEHHOMN CHJIBI"

42 Cwiia TpeHus 1

43 Cnoxenue cwit. PapHoelicTByIOIIas cuiia 1

44 Pentenue 3anau mo treme "CioXeHUE CUII. 1
PaBnoaeiictByromas cuia”

45 Pemenne 3amau no treme "B3anmoneiicTBue 1
Teisr. Cuiel B MeXaHuKke"
Pemenne 3amgau no reme "Cuna tpenus'.

16 YpokK-uccie10BaHKe M0 TEME 1
"UccnenoBanue 3aBUCUMOCTH CHIIBI
TPEHUS OT IUIOIIAIU COTPHUKOCHOBEHUS"
JlaboparopHas paboTa "OnBbITHI,
JEMOHCTPHUPYIOIIHE 3aBUCUMOCTh CHITBI

47 TPEHUS CKOJILXKEHUS OT CHJIBI JIABJICHHUS 1 1
XapakTepa COMPUKACAIOIIIXCS
MOBEpXHOCTEH"

48 Pemenne 3agau mo reMme "B3aumoneictsue 1
teir. Cuiel B MexaHuke"
Kontpoabnas padora 1mo Teme

49 n e n 1

BzaumoneiicTBue Tei

50 JlaBneHue TBEPABIX TeI 1

51 Ypoxk-skcnepumenT "CrocoObl 1
ompesieNieHus AaBJIeHUs TBEPIOTo Tena"

52 VYpok-uccnenoBanue "3aBUCUMOCTh 1
JIaBJICHUs ra3a oT TemrepaTypsl”

53 JlaBiaeHue KUJIKOCTEeH U ra30B. 3aKOH 1
ITackans

54 [IHeBMaTH4ecKkue ycTponcTBa 1

55 3aBUCUMOCTD JaBIECHUS KUIKOCTH OT 1
[ITyOUHBI

56 ['mpocTaTHIeCKH mapaioke 1




Ypok-nipoekT "M3ydeHne cooOmarmuxcs

S7 "
COCY/IOB

58 ypOK-KOH(l)?'peHHI/IH "I'mppaBnnueckue
MEXaHHU3MBI

59 Hcnonbp3oBanue BRICOKUX JABICHUMN B
COBPEMEHHBIX TEXHOJIOTHUSIX

60 Pentenue ??naq 1o Teme "JlaBinenue
KUJKOCTH

61 ATmochepa 3eMiIH U IpUIHUHBL e
CYIIECTBOBaHUS

62 Ypoxk-uccnenosanue "[IposiBienune
JercTBrs aTMocepHOro naBiaeHus"

63 H3mepeHne aTMOC(hEpHOTo AaBIICHUS.
OneiT Toppuuennu
3aBUCUMOCTH aTMOC(EPHOTO AABJICHHS OT

64 BBICOTHI HaJl ypoBHEeM Mops. [Tpubopsr st
U3MEpEeHHS aTMOC(HEPHOTO JTaBIICHUS

65 bapomerp-anepous. AtmocgepHoe
JABJICHHE Ha Pa3IUYHBIX BHICOTAX

66 BrrTankuBatomias cuna. 3akoH Apxumena

67 Pemenne 3amaa mo teme "3akoH
Apxumena"
Ypok-uccnenoBasue

68 "3£<cnepHMeHTanLHoe oOHapyXeHHE
JENCTBUS )KUIKOCTH U ra3a Ha
NOTPYXEHHOE B HUX Teno"
JlabopaTtopHast pabota "Onpenenenue

69 BBITAJIKUBAIOLLIEH CHJIBI, JEMCTBYIOLIEN HA
TEJI0, TOTPY>KEHHOE B JKUJIKOCTH"

70 [1naBanue Ten

71 JlaGopaTtophast pabora "HccnenoBanue

3aBUCHUMOCTH BE€Ca TCJIa B BOAC OT o0BeMa




NOTPYKEHHOMN B XKHUJIKOCTb 4acTu Tesa"

72 BosnyxomuaBanue. IlnaBanue cynoB 1

73 Pemenue 3agau mo reme "3akoH 1
Apxumena. YcioBus riaBaHus teua"
Pemenwne 3agau mo teme "JlelicTBre

74 JKUJIKOCTH U r'a3a Ha MOTPY>KEHHOE B HUX 1
Temo"
Ypoxk-npoekt "KoncrpynpoBanue

75 apeoMeTpa WM JIOJKU U ONpeieJIicHue 1
rpy30n0abEMHOCTH"
[ToaroroBka Kk KOHTPOJIBHOM pabOTe MO

76 teme "JlaBieHUE TBEPABIX TEIl, KUAKOCTECH 1
1 ra3oB"

77 KonTtponsHast padora o Teme "JlaBnenue 1
TBEPABIX TN, )KUIKOCTEH U ra3oB"

78 Mexanunueckas pabota 1

79 MouHocTh 1

80 Pemenue 3a1au Ha onpenenenue padboThl U 1
MOIIIHOCTH

81 PaboTa cuiibl TSXKECTH U CUJIBI TPEHUS 1

82 VYpok-uccnenopanue "Pacuér MOIIHOCTH, 1
pa3BHBaeMoM IpH MoabEME Mo JecTHule"

83 [TpocThiec MEXaHU3MBI 1

84 MowmeHT cuisl. [IpaBuino MOMEHTOB 1
JlabopaTtopHast pabota "M3yueHue npaBuia

85 phluara Jajs MOABUAKHOTO ¥ HEMOIBH>)KHOTO 1
0110K0B"

86 "30510TO€C MPaBUIIO" MEXaHUKH 1
Pemenue 3agau mo reme "3o510T0€

87 npaBuio Mexanuku'" / Becepoccuiickas 1

IpoBepoYHas paboTa




Pemenue 3amay no reme "Pabdora cuiibl

88 TSDKECTH U cHJIbl TpeHus" / Beepoccuiickas
poBepoyHas pabora

89 Ypok-npoekt "IIpoexTupoBanue
MOJINCIIACTOB C 33/IaHHBIMU TTapameTpamu’
Ypok-koudepennus "IIpocteie

90 MEXaHHU3MBI B OBITY, TEXHHUKE, JKUBBIX
opranusmax"

91 Koadduruent nosesnoro neicTpust
MIPOCTHIX MEXaHU3MOB
JlaGopaTtopnast pabora "Ornpeznenenue

92 KII/] moaBM)KHOTO M HEIIOABIKHOTO
0710K0B"

93 Mexannueckas sHeprus. Kunernueckas u
MOTEHIIMAIbHAS DHEPTHUS

94 3aK0H COXpaHEHUsI MEXaHUYECKOM
SHEPIruu
VYpok-3KcrepuMeHT "IKCepUMEHTAIBHOE

95 onpeJieJIieHue N3MEHEHHUS] KHHETUYECKON 1
MOTEHIIMATHHON PHEPTHH MPU CKATHIBAHUN
TeJa 10 HAKJIOHHOM TIIIOCKOCTH"

96 [ToaroroBka Kk KOHTPOJIBHOM pabOTe MO
teme "Pabota u MOImHOCTh. DHeprus"

97 Konrtponbnas pabora no reme "Pabota n
MOIIHOCTb. DHeprus"

98 PaGora ¢ TekcTamu o Teme
"MexaHn4eckoe ABHKeHue"

99 Pabota c Texctamu 1o Teme "Ctpoenue
BelecTna"

100 Pa6ota ¢ Texctamu 1o Teme "Cuiibl B
npupoje"

101 PaGora ¢ Texcramu o Teme " JlaBienne




TBEPJBIX TEJN, )KUJIKOCTEH U ra3oB"

102

[IpocThie MexaHU3MBbI"

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

Pabora ¢ Texkcramu o Teme "DHeprusi.

102

23




8 KUIACC

Ne
n/n

Tema ypoka

OCHOBHBIE TIOJIOKEHHS MOJICKYJISIPHO-
KHMHETHUYECKON TEOPUU U UX ONBITHHIC
MTOATBEPKICHUS

Macca u pa3mep aTOMOB U MOJICKYJT

KoaudecTBO 9acoB

KonTposbHbie

Bcero
padoThI

IIpakTHyeckue
padoTshI

JlaTa
U3y4eHus

DJIEeKTPOHHbIE
undgpoBbie
o0pa3oBaTe/ibHbIE

pecypchl

Mojenu TBEpAOro, JKUAKOTO U
ra3000pa3HOro COCTOSIHUH BEIIeCTBa
Ypok-konpepennus "Kpucrannnueckue u
amop¢useie Tena. ['paden. [lomyuenue
HMCKYCCTBEHHBIX aJiMa30B"

CMauuBaHue ¥ KanWIISPHOCTD.
[ToBepXHOCTHOE HATSKEHUE

TennoBoe pacIIMpeHHE U CKaTUE

TermmoBoe nmxkeHue. Temneparypa

© 00 N o o

TemmneparypHble IKaJIbI

BHyTpeHHsist 3Heprus u crnocoosl eé
U3MEHEHUS

Buael Terionepenaun

A e e N

11

VYpoxk-koupepennus "Hcnonp3oBanue
TEIUIOBBIX CBOMCTB BEIIECTB U MAaTEpHAJIOB B
LEJsIX SHeprocoepexeHus "

12

13

KommuectBo Teruiorel. Y neapHas
TEIIOEMKOCTD

VYpoxk-uccnenosanue "[IpoBepka runoressl
JUHEWHOU 3aBUCUMOCTH JJIMHBI CTOJIONKA
KUJKOCTU B TEPMOMETPUUYECKOMN TpyOKe OT
TeMIepaTypsl"”




14

YpaBHEHHE TEIJIOBOTO OaaHca.
TennooOMeH U TEIIOBOE paBHOBECHE. 3aKOH
Herorona—Puxmana

15

JlaboparopHnas pabota "Vccienoanue
SBIJICHUS TETJIO0OMEHA MPU CMEIIMBaHUU
XOJIOAHOM U ropsiueit BoAbI"

16

17

Pemenue 3amxay o Teme "TemmooOMeH u
TEIJIOBOE paBHOBecHE"

JlaGopaTtopHnas pabota "Onpeznenenue
KOJIMYECTBA TEIUIOTHI, IIOJTYYCHHOTO BOJION
pH TEII000MEeHe C HarpeThIM
METaJUIMYECKUM IIWIHHAPOM"

18

[ImaBnenue n oTBEpAEBaHUE
KPUCTAJIJIMYECKUX BEIIECTB. Y AeNIbHAsA
TEIUI0TA IJIABJICHUS

19

Pemenue 3a1a4 o teme "IlnaBienue u
OTBEpJIEBAaHUE KPUCTATUINYECKUX TeT"

20

21

JlabopaTtopnast pabora "Ornpeznenenue
yIeTbHOM TEIUIOTHI MJIaBJIeHU JIbaa"

Vpoxk-uccnenosanue "CpaBHEeHHE IPOLIECCOB
IJIaBJICHHUA KPUCTATINIMYCCKUX TCJI U
pa3MsArdeHus Mpu HarpeBaHUH aMOP(HBIX
Ten"

22

23

[TapooOpazoBanue u KOHICHCAIIHSL.
Hcnapenue

Kunenue. Y nenpHas Temiora
napooOpa3oBaHus. 3aBUCUMOCTh
TEMIEPATypPhI KUTIEHUS OT aTMOC(HepHOTO
JTABJICHHSI

24

Pemenue 3amay o Teme "IlapooOpazoBanue
" kurenue"

25

Ypok-uccnenosanue "OO0bsicCHEHNE




3aBUCHMOCTH TEMIIEpaTyphbl KUTICHUS OT
naBieHus"

HacpleHHbI 1 HEeHACHIIEHHBIA map.

26 1
BirasxxHOCTB BO311YXa
BuitasxxHOCTB BO311yXa U €€ U3MEPEHHUE.

27 JlaGopaTopHas pabota "Onpezaenenue 1 0.5
OTHOCHUTEJIbHOM BJIAKHOCTH BO3ayXxa"

28 Pemenue 3a1a4 no teme "BiaxkHOCTB" 1
Pewenue 3ana4d u aHanu3 cuTyanui,

29 CBSI3aHHBIX C SBIICHUSIMU HCIIAPEHUS U 1
KOHJICHCAIIUU

30 DHeprus TOmIuBa. Y ieibHas TeraoTa 1
CTOpaHUs

31 [TpuHIMTIBI PaOOTHI TETIOBBIX ABHTATENCH 1

32 [TapoBas Typ6uHa. /[Burarenb BHyTPEHHETO 1
CrOpaHus

33 KII] TeroBoro aBurarens 1

34 Pemienne %?z[aq o Teme "KIIJ] TemioBoro 1
JIBUTATEIIS

35 Ypok-koHpepeHIus "’I:GHJ'IOBBI'? JIBUTaTENN 1
¥ 3aIIUTa OKPY>KAIOIIEeH CpeIbl

36 TemnoBble MOTEPH B TETIOCETSIX 1

37 3aKOH COXpaHEHUs ¥ MPEBPAIECHHS SHEPTHH 1
B MEXaHMUYECKUX M TEIJIOBBIX Mpolieccax
[ToaroToBka Kk KOHTPOJIBHOM paboTe MO TeMe

38 "TerutoBbie siBIeHUS. M3MeHeHne 1
arperatHbeIX COCTOSTHUH BemiecTBa"
KonTtponbHas pabora o Teme "TenoBbie

39 siBNIeHns. VI3MeHeHne arperaTHbIx 1
COCTOsIHUH BemecTBa"

40 OnekTpuzanus ten. [IBa pona 3apsioB 1




Ypoxk-uccnenosanue "Hccnegopanue

41 CIoco0O0B pa3IUYHBIX BEIIECTB 1
Ha3JIEKTPU30BHIBATHCS"

42 B3aumoseiicTBue 3apsKEHHBIX TeJl. 3aKOH 1
Kynona
DnekTpuyeckoe nojie. HanpspkEHHOCTD

43 aneKTpryeckoro nois. [punnun 1
CYTNEPHO3UIINH SIEKTPUUECKUX MOTEH

44 Hocurenu snexTpuueckux 3apsiioB. 1
DneMeHTapHbIi 3apsia. CTpoeHue aroma

45 3aK0oH COXpaHEHUs AIEKTPUIECKOTO 3apsiaa 1

16 [TpoBOAHMKY, TUINEKTPUKH U 1
MOJTYTIPOBOTHUKH

47 YPOK-KOH(l)vaCHHI/ISI "?JICKTPI/IBaIII/Iﬂ B 1
MOBCE/IHEBHOM JKU3HU

48 Pemienue 3agad mo TeMe""3aKOH COXpaHECHUS 1
AJIEKTPUYECKOTO 3apsja

49 OnexTpuueckuil Tok. MicTouHuku 1
AIEKTPUUYECKOTO TOKA
VYpoxk-uccnenosanue "HccnegoBanue

50 JIEUCTBUS JIEKTPUUYECKOTO MOJIS Ha 1
IIPOBOJAHMKY U TUIEKTPUKH"

o1 DNEeKTPUYECKU TOK B MeTajlIax 1

52 DNEKTPUUECKUN TOK B )KUJKOCTSIX U ra3ax 1

53 DnekTpudeckas merb 1

54 Cuna Toka. AMnepmerp 1

55 DeKTpUUeCcKoe HarnpspKkeHue. BoinbTmeTp 1
JlabopaTtopHas pabota "COopka u

56 UCIIBITAaHUE JIEKTPUUECKOU LIeTIH 1
MMOCTOSIHHOTO TOKAa"

57 3aBUCUMOCTH CUJIbI TOKA OT HANPSHKEHMUSL. 1




3akon OMa aJ1s yyacTKa Lenu

58

59

JlabopaTtopnast pabora "HccnenoBanue
3aBUCUMOCTH CHJIBI TOKa, POTEKAIOIIETO
4yepes pe3nucTop, OT HAMPSHKEHUS Ha
pE3UCTOpE M COMPOTUBIICHUS pe3ucTopa”

DJIEKTPUUYECKOE COMPOTUBJICHUE. Y IETBHOE
COIPOTHUBIIEHUE

60

61

JlabopaTtopHast pabora "Ornpezenenue
YIIEINBHOTO COMPOTUBIICHHS TPOBOTHUKA"

Pemenue 3agau mo teme "DaeKkTprdeckoe
COINPOTHUBIIEHUE. Y IeIbHOE CONIPOTUBIIEHUE"

62
63

Pemenue 3amau o teme "3akoH Oma"

ITocnenoBarenbHOE U mapauiCJibHOC
COCAMHCHUA ITPOBOAHHUKOB

64

65

66

67

68

69

JlabopaTtopHast padota "I[IpoBepka npasuia
CJIOKEHHUSI HAIPSHKSHUN TTPH
MOCJIEIOBATEIIEHOM COCTUHEHUH JIBYX
pe3ucTopoB”

Pemienue 3a1au mo teme
"ITocnenoBarenbHOE U MapaICIbHOE
COEIMHEHUS IPOBOIHUKOB"

JlaGopartophas pabota "IIpoBepka npasuia
JUISL CUJIBI TOKA MU HapajuieIbHOM
COEJIMHEHUH PE3UCTOPOB"

Pemenue 3a1ay Ha npumeHeHue 3akoHa OMa
JUISL pa3JIMYHOTO COEAMHEHUS] TPOBOIHUKOB

O/1C u BHyTpEeHHEE CONPOTUBIIEHUE
HCTOYHHKA TOKA. 3akoH OMa 1 ITOJIHOU
Lenu

Pemenue 3amgau no reme "IJIC, BHyTpeHHEe
COIPOTHBIIEHNE UCTOYHHKA TOKA. 3akoH OMa
JUIS OJIHOM 1enu”




70

Jlabopatopnast padora "Onpenenenne IC
Y BHYTPEHHETO CONPOTUBIICHUSI HICTOUHUKA
ToKa"

71

[IpaBuna Kupxroda

72

73

74

JlabGopaTtopHas pabora "I[IpoBepka npaBui
Kupxroda"

VYpoxk-uccinenosanue "M3yuenue BoJIbT-
aMIIEPHBIX XapaKTEPUCTUK HETUHEHHBIX
3J€MEHTOB"

Pab6ota QJICKTPHUYCCKOI'O TOKaA. MoIHOCTh
SJICKTPHUYCCKOI'0 TOKa

75

JlaboparopHas pabota "Onpenenenue
paboTHl U MOIIHOCTH AJIEKTPUYECKOTO TOKA"

76

77

78

3akoH Ixoynsa-Jlenua. Ilorpedurenu
aneKTpudecKoro Toka. Koporkoe 3ambikaHue

Ypok-koHpepenus "O0bsicHeHNE U
MIPUHIIATT JCHCTBHSI IOMAITHUX
AJIEKTPOHATPEBATEIbHBIX TPUOOPOB"

[TonroroBka Kk KOHTPOJIBHOU paboTe MO TeMe
"DnekTpuuecKue 3apsabl. 3apsHKEHHbBIE Tena
U uX B3aumojaeucTBusl. IlocToOSHHBIN
AIEKTPUIECKUH TOK"

79

80

81

KonTponbHas padora no teme
"DnexTpuyueckue 3apsaapl. 3apsHUKEHHBIE Tela
n ux B3aumoeiicTBus. IlocToIHHBIN
3JIEKTPUUYECKUN TOK"

I[TocTossHHBIE MAaTHUTHI. MarduTHOE MOJIE
3eMiIH U €ro 3HaYeHue IS JKU3HU Ha 3eMIie

VYpok-uccnenosanue "Mzydenne
MarHUTHOTO TOJISl TOCTOSIHHBIX MarHUTOB
npy UX 00bETUHEHUH U Pa3/IeiICHUN.
Buszyanu3anus mosst ToCTOSHHBIX MAarHUTOB"




OmneiT OpcTena. MaruuTtHoe nose

82
AIEKTPUYECKOTO TOKA
OnbiT AMniepa. MarHuTHOE 10JI€ KaTYIIKHU C

83 TOKOM. [IpuMeHeHune 371eKTPOMarHuToB B
TEXHHUKE

84 Cuna AMriiepa u onpejeneHue e
HAIPaBIICHUS

85 Pemenue 3amgau no reme "Cuiia Ammnepa u
onpezaeseHue e€ HanpaBiaeHU"
DNEeKTPOABUTATEh TOCTOSIHHOTO TOKA.

86 Hcnonp3oBanue 31eKTPOABUTATENICH B
TEXHUUYECKUX YCTPONCTBAX U Ha TPAHCHOPTE

87 Bcepoccuiickas npoBepouHasi paboTa

88 Bcepoccuiickas npoBepodHasi paboTa

89 JlabopaTtopHast pabora "M3yuenue aeicTBus
MarHUTHOTO TOJIsl Ha MPOBOAHUK C TOKOM"

90 Ypok-koHpepennus "[Ipaktuueckoe
PUMEHEHHUE AIeKTpoiBUraTenei"

91 JlaboparopHas padota "KoHCcTpyrpoBaHue U
u3ydeHue padoThl dNIeKTpoaBUrarens"

92 JlaGopaTtopnast paborta "N3zmepenne KI1/]
JIEKTPOABUTATEIHHON YCTAaHOBKHU"

93 Omnpitel Dapanes. 3aKOH ANEKTPOMArHUTHOM
nHaykuuu. [Ipasuino Jlenna
VYpoxk-uccnenosanue "Mccnenopanue

94 W3MEHEHUH 3HAaYeHHsI U HATIPaBICHUS
WHIYKIIMOHHOTO TOKA"

Pemenne 3amau mo teme "3akoH

95 AIIEKTPOMArHUTHOU MHAYKIHH. [IpaBuio
Jlenma"

96 Dnektporereparop. CrocoOsl MoTydeHus

QJICKTPOOHEPIUA




Ypok-koHpepeHIus "DIeKTPOCTaHIIUU Ha
BO300HOBIIIEMbIX HCTOYHHUKA SHEPIUH.

97 1
[Ipo6nemsl axonoruu. TormBHBIE
3JIEMEHTHI U JIEKTpOoMOoOuIn"

98 KoHnTtposnbHast pabota "DneKTpoMarHuTHBIC 1
siBiIeHus"

99 Pabora ¢ Texctamu o Teme "TerioBbie 1
saBIeHUuS"
Pabora ¢ TekcTamu o Teme

100 "DneKTpUYecKue 3apsabl. 3apsHKCHHBIC Tea 1
U UX B3aumogencraue"

101 Pabora ¢ tekcramu o Teme "lIlocTOsTHHBIA 1
ANEKTPUIECKUH TOK"

102 Pabora ¢ Tekcramu 1o Teme "MarauTHbIe 1
SIBJICHHSI M DJICKTPOMArHuTHasi MHAYKIUs'"

OBIIEE KOJIMYECTBO YACOB I10 102 295

I[TPOTPAMME




9 KUIIACC

KosauuyectBo 4yacos DJIEeKTPOHHbIE
Ne ara ugposbie
u/n Tema ypoka Beero KOﬁHTpOHLHBIe H[%aKTH'ICCKHe iyq CHHS :)161? a[:); OBATEILHbIE
padoThI padoTsI pecypesI
Mexanudeckoe n1BuxeHue. MarepuanbHas
1 Touka. CriocoObI onucaHus 1
MEXaHUYECKOTO JIBHKEHUS
9 Cucrema orcuyera. OTHOCUTENBHOCTh 1
MEXaHMYECKOTO JIBHKEHUS
3 BexTopHbIe BeIMUMHBI, ONIEpallid C 1
BEKTOpPaMHU, ITPOCKIINH BEKTOPOB
4 Panunyc-BekTop MaTepralbHON TOYKH, 1
nepeMenieHre Ha TNIOCKOCTH
5 PaBHOMEpHOE NPSIMOIHHEHHOE IBH)KEHUE 1
6 Pemenue 3amau no teme "PaBHOMEpHOE 1
IpsIMOJIMHEIHOE ABM>KEeHue"
HepaBHOMepHOE NpsAMOIMHENHOE
7 nBuxkeHne. CpeqHsisi 1 MTHOBEHHAsI 1
CKOPOCTb T€Jla P HEPAaBHOMEPHOM
JIBUKEHUH
JlaGopaTtopHast pabota "Onpeznenenue
8 CpeIHEN CKOPOCTH CKOJIBKEHHUS 6pyc1fa 1 1
WJIU IBUOKEHUS IIapUKa 10 HAaKJIOHHOM
MJIOCKOCTH"
9 PaBHOYCKOpEHHOE PSIMOJIMHENHOE 1
JIBOKEHUE. Y CKOpEHUE
CKopoCTh PaBHOYCKOPEHHOT'O
10 npsAMOJIMHEHHOTO BMKeHus. [ paduk 1
CKOPOCTH
11 Pemenue 3anay no teme "CkopocThb 1




12

PaBHOYCKOPEHHOTO MPSIMOJIMHEUHOTO
nBmxeHus"

[lepemernieHue npu paBHOYCKOPEHHOM
NPSIMOJIMHEHOM JIBUJKEHUH

13

JlaGopaTtopnast pabora "Ornpeznenenue
YCKOPEHUs Tella MPH PaBHOYCKOPEHHOM
IBWOKEHUHU 10 HAKJIOHHON IIOCKOCTH"

14

Pemenne 3agau no reme "llepemenienue
IIPU PABHOYCKOPEHHOM TPSIMOJITMHEHHOM
IBIOKeHun"

15

16

17

JlaGopaTtopnast pabota "HccinenoBanue
3aBUCHUMOCTH MYTH OT BPEMEHHU MPU
PaBHOYCKOPESHHOM JIBFDKCHUU 0€3
HayaJbHOU CKOPOCTH"

I'padmueckas uHTEpIIpEeTaLIs YCKOPEHUS,
CKOPOCTH, IPOUJIEHHOTO ITyTH U
IIEpEMEICHUS IS IPSMOIMHENHOTO
JBHKECHUS

Pemenue 3amay o teme "I 'paduyeckas
WHTEPIpETAIs YCKOPEHUSI, CKOPOCTH,
MPOMIEHHOTO MTYTH U MEPEMEILIEHUS 1151
MPSIMOJIMHEMHOTO JIBH>KEHUS"

18

19

Yckopenue cBo001HOTO TafieHus. OMbIThI
lanunes

Pemenue 3agau no reme "Yckopenue
¢BOOOIHOTO MmazeHunsa"

20

21

22

JIBukeHue Tena, OpOIIEHHOT0 MO YTJIOM K
TOPU30HTY

Pemenne 3agau o teme "JIBmkeHue Tena,
OpOIIECHHOTO MO/ YIJIOM K TOPU30HTY"
JlaGopatopHas pabota "HccnenoBanue
JIBUKEHHSI TeJia, OPOILIEHHOT0 TIOJT YIJIOM K




rOpU30HTY"

Pemenue 3agau mo teme "JIBrkeHue o

23 JIEHCTBUEM YCKOPEHHUS CBOOOIHOTO
nageuus”

24 JBU>KEHUE 110 OKPYKHOCTH

o5 JIuneliHas u yriaoBasi CKOPOCTb, IIEPUOA U
JacToTa

2 CKOpOCTh U YCKOPEHHUE NP ABUKEHUU TI0
OKPY>KHOCTH

97 Pemenue 3agau mo treme " JIBrkeHue 1mo
OKpYy>kHOCTH"
Ypok-koH(pepennus "PacnioznaBanue u

28 NPUOJIMKEHHOE OMMMCAHKME PA3IMYHBIX
BUJI0B MEXaHUYECKOTO ABMKEHUS"
[ToaroroBka Kk KOHTPOJIBHOM pabOTe MO

29 TeMme "MexaHM4eCcKOe ABMKEHUE U
CHocO0BI ero onucanusa"
KonTponbHas padora no teme

30 "MexaHn4ecKoe ABMKEHHE U CIIOCOOBI €r0
onucanus"

31 [Iepssbiit 3ak0H HbproToHa. BekTop cuibl

32 Bropoii 3akon Herorona.
PaBHOEliCTBYIOIIASA CHIIA

33 Tperuii 3akon Herorona. Cynepno3unus
CHII

34 Cuia ynpyroctu. 3akoH ['yka

35 Pemenne 3amag no teme "Cuna
ynpyroctu"
JlaGopaTtophast pabora "HcciaenoBanue

36 3aBUCHUMOCTH CHJIBI YIPYTOCTH,

BO3HHKAIOIIIEH B MPY)KUHE, OT CTENIEHU
nedopMaIuu Npy>KUHbI"




37 Cuna tpenus. Koappunment tpenus 1

38 JlaboparopHas pabota "Onpenenenue 1
Kod(uimenTa TpeHH CKOJIbKECHHS"
JlaGopaTtopHas pabota "HcciaenoBanue

39 3aBUCHMOCTH CHJIBI TPEHHSI CKOJIBKCHHSI OT 1
CHJIbI HOPMAJIBHOTO JIaBJIeHUS"

40 JIBuKeHHE TeJ 10 OKPY>KHOCTH I10]1 1
JICUCTBUEM HECKOJBKUX CUJI

41 3akoH bepHyJuIM U oIbEMHAs CUJIA KPbLIa 1
Ypok-koHpepenius "CoBpeMeHHbIE
JIeTaTeNbHBIC alllapaThl, Cy/1a Ha

42 MOIBOJTHBIX KPBLIbSX, aHTHKPBLIO HA 1
CKOPOCTHBIX aBTOMOOMIISIX. [IBHKCHHE
1oe3/1a Ha MarHUTHOM MoJyIiKe"

43 Cuna TsKeCTH M 3aKOH BCEMUPHOTO 1
TATOTEHUS

44 JIBHKEHHE TEJT BOKPYT TPABUTAIMOHHOTO 1
neHTpa. [lepBas kocMudeckasi CKOpOCTb

45 HesecomocTs 1 neperpysku 1

46 PaBHOBECHE MaTepHaAIbHON TOUYKMU. 1
AOCOIIOTHO TBEPJIOE TEIIO

47 MowmeHT cuisl. [IpaBuino MoMEHTOB 1

48 Ypok-uccnenosanue "OnpenencHue 1
IIEHTpa TSHKECTH Pa3IMYHbIX TeN"
Nmnynec Tena. U3MeHeHne nMirynsca.

49 Hmnynbsc cuiibl. YIIpyroe u HEynpyroe 1
B3aNMOJICHCTBHE

50 3aKOHBI U3MEHEHUS ¥ COXPAHCHUS 1
UMITyJIbCca

51 PeakTuBHOE JBUXKEHUE 1

52 Pemenue 3amau no reMe "3akoH 1

COXpPAaHCHUA UMITYJIbCA. PeakxtuBHOEC




nBmxenne"

53

Mexanuueckasi paboTa U MOUTHOCTb

54

55

Pabora cuibl TsDKECTH, CUIIBI YIIPYTOCTH U
CUJIBI TPEHUSA

JlaGopaTtopHas pabota "Onpezaenenue
paboThI CUJIBI TPEHHS ITPU PABHOMEPHOM
JIBUKEHHUH TeJa 10 TOPU30HTATbHON
noBepxHoctu"

56

CBs13b 5HEPTHH U pabOTHI

57

JlaboparopHas pabota "Onpenenenue
pabOThI CHJIBI YIIPYTOCTH TIPH MOABEME

I'py3a € UCIIOJIB30BAHUCM HETIOABHUIKHOI'O U

[MOABWKHOTO OJIOKOB"

58

[ToreHunanbHas sHeprus

59

60

Kunernueckas sneprus. Teopema o
KMHETUYECKOU SHEPTUu

3aKOH N3MEHEHHUS U COXPAaHEHUs
MEXaHUYECKON IHEPTUn

61

Pemenne 3amau mo reMe "3aKOHEBI
M3MEHEHUS U COXPAHEHUSI MEXaHUYECKOU
sHepruun”

62

63

64

65

[ToaroroBka Kk KOHTPOJIBHOM paboTe Mo
teMme "B3aumopeiicTBue Tel. 3aKOHBI
coxpaHeHus"

KonTponbHas pabota mo Teme
"B3auMoaencTBue TeI. 3aKOHEI
coxpaHeHus"

Koneb6arensHoe nBuxenne. OCHOBHbIE
XapaKTepUCTUKHU KoJieOaHUil: mepuo/,
4acTOTa, aMIUTUTYAA

MareMaTH4ecKuil U NPy KUHHBIN
MasTHHUKH. JlabopaTtopHas paboTa

0.5




"UccnenoBanue 3aBUCUMOCTH IepUoja

Kosie0aHul Tpy3a Ha HUTH OT JJTUHBI HUTH'

JlaGopaTtopHas pabota "HcciaenoBanue

66 3aBHCUMOCTH TepHOa KoueOaHun
PYKUHHOTO MasiTHUKA OT Macchl rpy3a”

67 ["apMoHnueckne KosieOaHus

68 JlaGopaTtopHas pabora "M3mepenne
YCKOpEHUsi CBOOOHOTO najieHus"

69 3aryxaromue Konebanus. BeiHyX1eHHbIE
KoseOanus. Pezonanc

70 [IpeBpamienue 3uepruu npu
K0J1e0aTEeIbHOM JIBM)KEHUHU
VYpok-uccnenosanue "lIpoBepka

71 HE3aBUCHMOCTH NIEproJia KoJaeOaHmi
rpy3a, MOJBEIICHHOTO K JIEHTE, OT MacChl
rpy3a"

79 MexaHu4ecKre BOJIHBI: MPOJOIbHEIE U
MOTIepEYHbIE

73 CgoiicTBa MEXaHYECKHX BOJH. Jnuna
BOJIHBI M CKOPOCTbH €€ pactpoCTpaHeHHs
VYpok-uccnenosanue "HabmroneHue

74 uHTEephepeHIMY U Tu(PaKIUY BOJIH Ha
MOBEPXHOCTH BOJBI"
VYpok-koHpepeHuus "MexaHuueckne

75 BOJIHBI B TBEpIOM Tene. CelicMuieckue
BOJIHBI"

76 3Byk. PacnipocTpanenue u oTpaxkeHue
3ByKa

77 Pemenue 3agau no reme "3Byk"
Ypok-uccnenoBanue

78 "DKCIEpUMEHTAILHOE OIPE/IETICHHUE

T'paHUIl YaCTOTHI CJIBIIIMMBIX 3BYKOBBIX




KoJiebanuil"

I'pOMKOCTB 3ByKa U BBICOTA TOHA.

79 z
AKYCTHYECKHI pe30HaHC.

80 Ypok-uccinenosanue "HabmroaeHue u
00BsICHEHHE aKyCTUYECKOr0 pe3oHaHca"
WNudpasByk u ynpTpa3Byk. Kondepenmus

81 "Ucnonbs30BaHKuEe yIbTPa3ByKa B
COBPEMEHHBIX TEXHOJOTUSIX"

82 DJIEKTPOMArHuTHOE MOJIE U
3JICKTPOMArHUTHBIE BOJTHBI

83 CBolicTBa DJIEKTPOMATrHUTHBIX BOJTH
Ypoxk-koudepennus "Llkana
9JIEKTPOMArHUTHBIX BOJIH. Mcrnop30BaHue

84 AJIEKTPOMATHUTHBIX BOJIH JIJISi COTOBOM
cBa3u. Pagmonokanus. Kocmudeckas cBs3b

85 Pemrenne 3agau Ha onpeﬂensnne YaCTOTEI
Y JUTMHBI SJICKTPOMArHUTHOW BOJTHBI

86 DneKTpoOMarHuTHas MPUPO/Ia CBETA.
CxopocTh cBeTa

87 BoiHoBEIE CBOMCTBA CBETa:
uHTepdepeHIys u Tudpaxius

88 JlydaeBast MoJieNnb CBETa U TEOMETpUYIECKas
onTHuka. MIcTouHuKH cBETa

89 [TpstMmonuHEItHOE pacpoCcTpaHeHHE CBETA.
3armenus Connia u JIyHbl

90 3akoH oTpaxeHus cBeta. [mockoe 3epkajio

91 [TocTpoenune n3o0paxeHui,
c(hOpPMHUPOBAHHBIX 3€PKATIOM

92 [Ipenomienue cBeta. 3aKOH MPETOMIICHUS
cgerta. [TotHOE OTpakeHHE CBETA.

93 JlaboparopHas padoTta "VcciienoBanue




3aBUCHMOCTH yTJIa IPETOMIICHUS OT yriia
MaJICHHUS CBETOBOTO JIyda Ha TPAHMIIC
«BO3yX-CTEKIIO»"

VYpok-uccienosanue "AHanus u

94
00BSICHEHHE ONTUYECKOT0 MUpaxa"

Ypok-koupepenius "Mcnonb3oBanue
95 MOJTHOTO BHYTPEHHETO OTPAXKCHHUSI:
CBETOBO/Ibl, ONITUKOBOJIOKOHHAS CBSI3b"
96 Jlun3za, X0 ny4yel B IMH3E
97 ®dopmya TOHKOH JIMH3BI
JlabopaTtopHast pabora "Onpeznenenue
98 (OKYCHOTO pacCTOSIHUS U ONTHYECKOMN
CHUJIBI COOMPAIOIICH JINH3BI"

99 [Tonyuyenne nzo0paxeHuii ¢ HOMOIIbIO
coOMparoIel U pacCEUBAIOIIICH JTUH3
Ypok-koHpepennus "[Ipunmmn neiicTBus

100 ONTUYECKUX NMPUOOPOB (MUKPOCKOIIL,
Teneckor, ¢poroanmnapar)"

I'ma3 kak onruyeckas cucreMa.

101
BiM30pyKOCTh M JaTbHO30PKOCTh

Paznoxxenne 6eroro cBeTa B CIIEKTP.
102 Onreitel HetoTona. Cnoxenue
CIEKTPAJILHBIX 1[BETOB. /lucnepcus ceera

Ypoxk-npaktukym "Habntonenue u
00BsICHEHHUE OIBITOB IO Pa3I0KEHUIO

103
6emnoro cera B ciekTp. [lonyuenue 6enoro
1IBETAa IIPU CJIOKEHUU 1IBETOB"

104 OmnpiTel Pezepdopaa u miianerapHas
MOJEJIb aTOMa

105 ITocrynarter bopa. Moaens atoma bopa.

HCHyCKaHHe " IOTJIONICHHUE CBETA aTOMOM.

106 KBantsl. JIuneiiuareie criekTpsl




Ypoxk-npaktukym "HaGmonenue

107 CIUIOIIHBIX U JUHEWYATHIX CIIEKTPOB
M3JIy4eHHS U UCTyCKaHus"

108 PagunoakTuBHOCTE. Anbda-, 6era- u
raMmma-u3JydeHus

109 Ctpoenue atomHoro sapa. Hykionnas
MO/JI€Ib ATOMHOTO sJ]Ipa

110 PannoaktuBHbIe npeBpanienus. M3oronsl

111 [Iepuon nmonypacnana
Ypok-kondepennus "JleiicTpue

112 pPaauoOaKTUBHBIX U3TyYEHUM HA KUBbBIC
OpraHu3MBI. 3alUTa OT PaJHOAKTUBHOTO
u3nyyeHus"

113 SAnepHble peakuu. 3aKOHbI COXPAHEHUS
3apsI0BOT0 U MAaCCOBOT'O YHCET

114 DHeprus CBA3M aTOMHBIX siziep. CBs3b
MacChl M SHEPTUHU

115 Pemenue 3amau mo reme "Snepubie
peakuuu. JHeprus cBsizu"

116 Peakuuu cunTe3a u neneHus auep.
Wcrounuku sHepruu ConHua v 3BE3]1
VYpoxk-koHpepenuus "AnepHas

117 HHEpPreTHKa. JKOJIOTHYECKUE POOIEMBI
AJIEPHON DHEPIETUKH "

[ToaroroBka Kk KOHTPOJIBHOM paboTe Mo

118 teme "Konebanus u BosiHbl. CBETOBBIE U
KBaHTOBBIC SIBICHUS"

KonTtponbHas padora no teme "Konebanus

119 1 BOJIHBI. CBETOBBIE Y KBAHTOBBIE
ABJICHUS"

120 Pemienne pacyeTHbIX 1O TEME

"MexaHndeckoe aBrKeHne"




Pemenne PACUCTHBIX U KaUCCTBCHHBIX

121 " " n
3a1a4 no teme "B3anmopelicTBue Ten
Pemenne pacueTHBIX M KAYeCTBEHHBIX

122 3a/1a4 1o TemMe "3aKOHbI COXpPaHEHUSs
SHEpPruu U umnysibca'

123 JlaGopaTopHbie pabOTHI 110 TEME
"MexaHndeckoe aBrmKeHue"

124 JlaboparopHbie pabOTHI IO TEME
"Bzaumonencrtaue tea"

195 JlaGopaTtopHblie paboTsl 1o Teme "[IpocThie
MEXaHU3MBI"

196 Pemrenne pacyeTHBIX M Ka4ECTBEHHBIX
3aza4 no teme "Temnossle mpouecch”

197 Pemenue pacyeTHBIX U KAY€CTBEHHBIX
3a1a4 1o teme ""BiaaxxHocts"
Pemrenne pacyeTHBIX M KAYECTBEHHBIX

128 3amay 1o teMe "KI1J1 TeruioBeIx

ol
nsurareaen"
ellIEHUE PACUETHBIX U KAUECTBEHHBIX

P

129 3a/1a4 110 TeMe ""3aKOHBI [IOCTOSIHHOTO
TOKa"

130 Pemienne pacueTHBIX U KAY€CTBEHHBIX
3anad no teme "KIIJI anextpoycranoBok"

131 JlaGopatopHble paboThI 10 TeMe "3aKOHbI
IIOCTOSTHHOTO TOKA"

139 JlaGopaTopHbie pabOTHI 110 TEME
"CBeTOBEIE ABIIEHUSA"

133 Pabora ¢ Texcramu 1o TeMe "3aKOHEI
COXpaHEHHUsI B MEXaHHKE"

134 Pabora ¢ tekcramu o teme "Konedauusa u
BOJHEI"

135 Pabora ¢ Texcramu o teme "CBETOBEIE




sBiaeHus"”

Pabora ¢ Tekcramu 1o Teme "KBaHntoBas u
snepHas puzuka"

OBLIEE KOJIMYECTBO YACOB I10
ITPOIT'PAMME

136

136
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IMPOBEPSIEMBIE IPEJMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHON MIPOI'PAMMBI OCHOBHOI'O
OBIIETO OFPA3OBAHUS

7 KJIACC

Kon
NPoBePsIEMOro
pe3yJbTara

11

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrpPaMMBbI OCHOBHOI'0 00111er0 00pa30BaHus

HCIIOJIb30BATh U3YYCHHBIC ITIOHATUS

1.2

pa3ianyaTh SBJICHUA 110 ONMCAHUIO MX XapaKTEPHBIX CBOMCTB U HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PH3HUECKOE SIBJICHUE

1.3

1.4

pacno3HaBaTb  IPOSIBJIEHWE  M3YYEHHBIX  (U3WYECKUX  SBJICHUM B
OKpY’KaloIlleM MHUpe, B TOM 4uciie (U3UYECKue SIBICHUS B MPHUPOJE, MPU
TOM T[E€PEBOJUTH MPAKTUYECKYIO 3ajadyy B Yy4eOHYyI0, BBIIEIATh
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKK) (PU3UUECKUX SBICHUN

OIHKCBIBATh M3Y4YEHHbIE CBOMCTBA Tel U (U3NYECKHUE SBICHUS, UCIIOJb3YS
¢usznyeckue  BEJIWYMHBI, [PU  ONUCAHUM [PaBWIbHO  TPAKTOBATh
(Gu3n4ecKnuil CMBICI MCIIOJIb3YEMbIX BEIUYMH, UX 0003HAYEHUS U €JUHULIBI
(GU3NUECKUX BEIWYHMH, HAXOAUTh (OPMYJNBI, CBS3BIBAIOIINE TaHHYIO
¢u3nUecKyr0 BEIMYUHY C JPYTMMH BEIMYUMHAMHU, CTPOMTH TIpaduku
M3YYEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BETUUYHUH

1.5

XapaKkTepU30BaTh CBOMCTBAa Tei, (U3UYECKHUE SBICHUS U TPOIECCHI,
UCIIONb3Ysl ~ U3YYEHHBIE 3aKOHbI, IpU OTOM  J1aBaTb  CJIOBECHYIO
(GbOpMYITUPOBKY 3aKOHA U 3aMKUCHIBATh €r0 MAaTEMATUUYECKOE BHIPAKECHHE

1.6

O00BACHATH (PU3HUECKUE SABJICHUS, IPOLECCH U CBOMCTBA TeJl, B TOM YHCIIE U
B KOHTEKCTE CUTYyalluil MPAKTUKO-OPHEHTUPOBAHHOTO XapaKTepa: BhISBIATh
MPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH 00BsICHEHHE U3 | — 2 TOTHYecKuX
IaroB ¢ omnopoil Ha 1 — 2 M3y4eHHBIX CBOMCTBA (U3NYECKUX SBICHMH,
(bu3nYeCKUX 3aKOHA UM 3aKOHOMEPHOCTHU

1.7

pemiath pacu€THble 3agaud B | — 2 JeHCTBUS, UCHOJIB3Ys 3aKOHBI M
dbopmysbl, CBsA3BIBaroONMe (U3MYECKHUE BEIMYMHBI: HAa OCHOBE aHaIM3a
yCIIOBHS 3ajlaudl 3allMChIBaTh KPATKOE YCIOBHE, MOACTABIATH (hU3NYECKHE
BEJIMYMHBI B (OPMYNbI M TPOBOAUTH Pacu€Thl, HAXOIUTh CIPAaBOYHBIE
JTaHHbIe, HEOOXOAMMBIE Ul PelIeHHs 3a/ad, OLEHHWBATh PEATUCTHUYHOCTh
MOJTy4eHHOU (pU3NUeCKON BEIMUUHBI

1.8

pacrno3HaBaTh MpPOOJEMBbI, KOTOpPHIE MOXXHO pEIIUTh MpH MOMOIIU
($U3NUECKUX METOJIOB, B OMMCAHUU HCCIIEIOBaHUS BBIIEIATH MIPOBEpIEMOe
MPENIoNIoKEeHNEe (TUIOTE3Y), pa3inyaTh U HHTEPIPETUPOBATH MOTYYESHHbIN
pe3yibTaT, HAaXOAWUTh OIIMOKM B XOJ€ ONBITA, JEIaTh BBIBOABI IO €ro
pe3ynbpTaTam

1.9

MIPOBOJIUTH OMBITHI TTO HAOIOIEHUIO (PU3HUECKUX SBICHHUHN WIIH (PU3NUECKUX
CBOMCTB Ten: (popMynHpoBaTh MpOBEpseMble MPEANOIIOKEHUS, COOUpaTh
YCTaHOBKY W3 TPEIJIOKEHHOTO OO0OpYAOBaHUS, 3aMHMCHIBATH XOJ[ OMBITA U
(GhopMyITHUPOBATH BHIBOIBI




1.10

BBITIOJHATL HOPAMBIC HU3MCPCHUA C HCIHOJB30BAHHWCM AHAJIOTOBBIX U
IUGPOBBIX MPUOOPOB, 3alUCHIBATh IIOKa3aHUS MNPHUOOPOB C YU4ETOM
3aJJaHHOH a0COJIIOTHOM MOTPEUTHOCTH U3MEPEHUI

1.11

IPOBOJUTH HCCJIEIOBAHNE 3aBUCUMOCTH OJHOU (pU3MUECKOW BETHMYUHBI OT
JpPYroM ¢ HCIOJNb30BAaHMEM INPAMBIX HW3MEPEHMM, Y4acTBOBAaTb B
IUIAHUPOBAaHUM  Y4eOHOTO  HCCIENOBaHUSA, COOMpaTh YCTaHOBKY H
BBINOJIHATh M3MEPEHHUs, CIeays IpeUIoKEeHHOMY IIIaHy, (DUKCHPOBATh
pe3ybTaThl TOJIYYEHHONH 3aBUCUMOCTH (U3UYECKUX BEIMYMH B BHJIE
IPEUIOKEHHBIX TalOaull M rpaduKoB, JelaTh BBIBOJBI IO pPe3ysbTaTam
UCCIICJOBAHHUS

1.12

1.13

IPOBOJIUTH KOCBEHHBIE HW3MEPEHUs (U3NYECKHX BEIMYUH, CIEIys
NPEUIOKEHHOW HWHCTPYKLUMU: TPU BBIIOJHEHUM HW3MEpEHUil cobupaTh
OKCIEPUMEHTAJIbHYIO YCTAHOBKY U BBIYUCIATH 3HAYEHUE MCKOMOM
BEJIMYMHBI

coOJIrO/IaTh MpaBHIIa TEXHUKH O€30ITaCHOCTH MPHU padboTe ¢ J1abopaTOpHBIM
000pyI0BaHHEM

1.14

1.15

1.16

1.17

YKa3bIBaTh TPHHIHUIBI JIEHCTBUS TPHOOPOB M TEXHUYECKHX YCTPOWCTB,
XapaKkTepu30BaTh MPHUHIUIBI  JCHCTBHS  W3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C MOMOINBIO UX OIMMCAHUS, WUCIOJIb3Yysl 3HAHHS O
CBOMCTBaX (YM3WYECKHUX SIBJICHUA M HEOOXOIUMBbIC (DM3MYECKHE 3aKOHBI U
3aKOHOMEPHOCTHU

NPUBOJUTh  MpPUMEpPbl  (HaXoAuTh  HWHOpMAIMIO O  MpUMepax)
MPAKTUYECKOTO HCIIOB30BaHUS (U3MUYECKUX 3HAHUH B TIOBCEIHEBHOM
JKU3HHU I oOecriedeHuss 0€30MacHOCTH IPH OOpaIlleHHH ¢ MpUOOpaMu U
TEXHUYECKUMH yCTPOWCTBAMH, COXPAHEHUS 370POBbSI U COOIIOACHHUS HOPM
HKOJIOTMYECKOTO TOBEJICHUS B OKPYKaIOIIEeH cpefie

OCYILECTBIISAITh OTOOP MCTOYHUKOB HMH(pOpManuun B cetu VIHTepHEeT B
COOTBETCTBUM C 3a/IaHHBIM ITOMCKOBBIM 3aIIPOCOM, Ha OCHOBE MUMEIOIINUXCS
3HaHUH W NYTEM CpPaBHEHHsS paA3JIMYHBIX HCTOYHHUKOB  BBIACIATH
uH(pOpMallnIo, KOTOopas SBISETCS NPOTUBOPEUMBOWUIIM MOXKET OBbITh
HEJOCTOBEPHOI

UCIIONIb30BaTh MPH BBHIMOTHEHUH YYEOHBIX 3a/laHUi HayYHOMOMYISPHYIO
TUTEepaTypy (PU3UUIECKOro COAEpIKaHMsI, CIIPABOYHBIC MAaTEPHAIIBI, PECYPCHI
cetu HMHrepHer, BnajeTb MpUEMaMH KOHCIEKTUPOBAHUSA  TEKCTa,
npeoOpa3zoBaHusi HHGOPMAILIMK U3 OJTHON 3HAKOBOW CUCTEMBI B JAPYTYIO

1.18

1.19

8 KUIACC

co3laBaTb COOCTBEHHBIE KpaTKHE NMUChbMEHHBbIE U YCTHBIE COOOLICHHS Ha
OCHOBE 2 — 3 MCTOYHHMKOB MH(pOpMAIMU (PU3NIECKOTO COAEPIKAaHUS, B TOM
yycie MyOJU4HO JeaTh KpaTKue COOOLIEHNs O Pe3ysbTaTaxX MPOEKTOB MU
y4eOHBIX MCCIEOBAHUN, MPU 3TOM TI'PaAMOTHO HCIIOJIb30BaTh M3Yy4EHHBIN
NOHSATUMHBIN ammapar Kypca (U3HKH, CONPOBOXKIATh BBICTYIJICHUE
[IpEe3eHTalnen

MPU  BBITIOJIHEHUHU YYEOHBIX TIPOEKTOB M HCCIEIOBAaHUN pacHpenessTh
00s3aHHOCTH B TPYIIIE B COOTBETCTBHUU C IIOCTABICHHBIMH 3aJ[auyaMH,
CIIeIUTh 3a BBINOJHCHUWEM IUIaHA JSWCTBHMI, aJeKBAaTHO OIICHUBATh
COOCTBEHHBI  BKJIaJ] B  JEATENBHOCTh  TPYNIBl,  BBICTPAaUBaTh
KOMMYHUKATUBHOE B3aMMOJICIICTBHE, YUUTHIBAsI MHEHUE OKPYKAKOIIUX



Kon
NPoBePsIEMOro
pe3yJbTara

11

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
0o0pa3oBaTeJbHOM MPOrPaMMbI OCHOBHOTI'0 0011ero 00pa30BaHUs

HCIIOJB30BaTh IMOHATHA

1.2

1.3

14

pa3indaTrb SABJICHUA 110 OIMMCAHUIO UX XaAPAKTCPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, AEMOHCTPUPYIOIIUX JAaHHOC (bl/I3I/I‘IeCKOC SIBJICHUC

pacro3HaBaTh  MPOSBIECHUE  U3YYCHHBIX  (PU3MUECKUX  SBICHUNA B
OKpY’KaloIlleM MHUpE, B TOM 4Hclie (U3UYECKUE SIBICHUS B MPHUPOJE, MPH
3TOM TIEPEBOJUTH MPAKTHUECKYI0 3a1ady B y4eOHYIO, BBLICTATH
CYIIIECTBEHHbIE CBOMCTBA (IPU3HAKK) PUZNUYECKUX SBICHUIN

OINKCBIBATh M3YYEHHBbIE CBOMCTBA Tl U (PU3UUYECKHE SBJICHUS, MCIIOJB3YS
¢usuueckue  BEIMYUHBI, NPU  ONHCAHUU NPABWIBHO  TPAKTOBATb
(Gu3n4ecKuil CMBICT MCIIOJIB3YEMbIX BEJIMYMH, OOO3HAYEHHUS U EJUHMLIBI
(¢U3NYeCKUX BEIWYHMH, HAXOAUTh (OPMYIBI, CBS3BIBAIONINE JIAHHYIO
¢u3nUecKyr0 BEIMYMHY C JPYTUMH BEIMYMHAMH, CTPOUTH TpaduKu
U3YyYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINIHH

1.5

XapaKkTepU30BaTh CBOMCTBAa Tei, (DU3UYECKUE SBICHUS U TPOIECCHI,
UCIIONb3Yysl  U3YYEHHBIE 3aKOHbI, IIpU OTOM  J1aBaTb  CJIOBECHYIO
(GhOpMYITMPOBKY 3aKOHA U 3aMHCHIBATh €T0 MATEMATUYECKOE BBIPAKEHUE

1.6

OOBSACHATh (U3MYECKUE TMPOIECChl U CBOWCTBA TEJl, B TOM YHCIE€ U B
KOHTEKCTE CUTYyalluid MpPaKTHUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBISBISATH
MPUYUHHO-CIICACTBEHHBIE CBA3HU, CTPOUTH O0BsICHEHHE U3 | — 2 JIOTHYECKUX
[IaroB ¢ MOMOINbIO 1 — 2 HM3y4yeHHBIX CBOMCTBA (PU3UYECKUX SBIICHUH,
(bU3HYEeCKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

1.8

1.9

pemath pacu€THble 3adadyd B 2 — 3 JAEWCTBUS, MCIONb3yd 3aKOHBI U
dopmynbl, cBs3bIBaOIIME (U3MYECKHE BEIUYMHBL: HAa OCHOBE aHalu3a
YCIOBUS 3aJa4yd 3allMChIBaTh KPATKOE YCIIOBHUE, BBIABIATH HEAOCTATOK
JAHHBIX JJs pelleHus 3ajJadd, BbIOMpaTh 3aKOHBl U (OPMYIBL,
HeoOXoauMble il €€ pelleHus, NPOBOAUTh pacdy€Tbl M CpaBHUBATh
HOJY4eHHOE 3Ha4eHHEe (PU3NUECKOM BETMUMHBI C U3BECTHBIMU JIaHHBIMU

pacno3HaBaThb NpPOOJEMBbl, KOTOpPbIE MOXHO pPEIIUTh MPH MOMOIIU
($U3NUEeCKUX METOJI0B, HCHOJIb3Yysl OINUCAHUE WCCIIEAOBaHMs, BbIIEIATH
IIPOBEPSIEMOE  NPEAINOIOKEHHE, OLEHHMBATh IPABUIBHOCTh  IOPSAIKA
IIPOBEICHUS UCCIIEIOBAHNUs, 1EIAaTh BBIBOIbI

MPOBOAMTD OMBITHI 110 HAOTIOACHHUIO (PU3NYECKUX SIBICHUHN HIIN (PU3HUECKUX
CBOMCTB Tell: (OPMYIHPOBATH TPOBEPSEMBIC MPEANOIOKEHHUS, COOMPATh
YCTaHOBKY W3 TMPEJIOKEHHOTO O0OpYyIOBaHUS, OMHCHIBATH XOJ OIbBITa U
(GbOpMyYIMPOBATH BBIBOJIBI

1.10

BBITIOJIHATH HpSIMI)Ie I/ISMepeHI/IS[ C UCITIOJIB30BAHHUECM aHAJIOTOBBIX HpI/I60pOB
U JTaTYNKOB (PU3UYECKUX BEIMYWH, CPABHUBATH PE3YyJIbTaThl U3MEPEHUN C
y4€TOM 33JTaHHON a0COJIFOTHOU MOTPEUTHOCTH

1.11

MIPOBOJIUTH MCCJICIOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKOW BEITUYHHBI OT
Jpyroi €  HCIOJB30BAHHEM  NOPSAMBIX  U3MEPEHUM:  IUIAHUPOBATh
HCCJIeIOBaHNE, COOMpaTh YCTAHOBKY W BBINMOJHATH HM3MEPEHUS, CIESIys
NpeUIOKEHHOMY — TUIaHy,  (UKCHPOBAaTh  pe3yldbTaThl  IMOJYYEHHOMN
3aBUCUMOCTH B BHJI€ TaOJHIl U TpadUKOB, JI€TaTh BHIBOJBI IO Pe3yJbTaTaM
HCCIICIOBaHUS




1.12

MPOBOANTH KOCBEHHBIC H3MEpeHUs (U3MUYECKUX BEIUYHH: IUIAHUPOBATH
U3MEpEeHHs, CcOOMpaTh  AKCHEPUMEHTAJIbHYIO  YCTaHOBKY,  CIEIys
MPEAJI0KEHHON MHCTPYKIIUU, U BBIYUCIIATh 3HAUYCHUE BETUUHHBI

1.13

1.14

coOuIro1aTh MpaBMiia TEXHUKH 0€30MacHOCTH Ipu paboTe ¢ J1abopaTOpHBIM
00opyI0BaHuEM

XapaKTepu30BaTh IPUHLMUIBI  JIEHCTBUS  HM3YYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C ONOPOM HAa MX OMMCAHUSA, UCIIONb3Yys 3HAHUS O
cBOiicTBax  (hM3MUYECKUX SIBICHUH U  HEoOXOoAMMbIE  (PU3UYECKUE
3aKOHOMEPHOCTH

1.15

pacio3HaBaTb IMPOCTBIC TCXHUYCCKHEC yCTpOﬁCTBa U HU3MCPUTCIILHLIC
npuOoOpbl MO CXeMaM M CXEMaTHUYHBIM PHUCYHKaM, COCTaBISITh CXEMBbI
SJICKTPHUICCKUX ueneﬁ C IOCJIICA0BATCIIbHBIM n mapaJljiCJIbHbIM
COCTMHEHUEM JJIEMEHTOB, pa3jinyas YCJIOBHbIE O0O3HAYEHHS SJIEMEHTOB
ANEKTPUYECKUX LETIEeH

1.16

1.17

NPUBOJNUTH  NPUMEpPHl  (HAXOAWTh  HMHGOpMAIMIO O  MPHMEpax)
IPAaKTUYECKOI0 HCMOJb30BaHUS (PU3NYECKMX 3HAHUM B IOBCEIHEBHOM
KHU3HHU U1 oOecriedeHns 0€30MacCHOCTH MpU OOpaIleHud ¢ mpudopaMu H
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAaHEHUS 3JJ0POBbs M COOIIOIEHUSI HOPM
9KOJIOTMYECKOI0 IIOBEJIEHUS B OKPYKAIOILEH CpeJie

OCYILECTBIIAATh IMOMCK HHGpOpManMUU (PU3HUECKOTO COAEpPKAaHUS B CETH
HNHTepHeT, Ha OCHOBE MMEIOIIMXCA 3HAHUW M NYyTEM CpaBHEHUs
JIOTIOJTHUTEIBHBIX UCTOYHUKOB BBIJIENIATH MHPOPMALIUIO, KOTOpas SIBIISETCS
IIPOTUBOPEYMBOM UM MOXKET OBITh HEJJOCTOBEPHOI

1.18

1.19

UCTIOJIB30BaTh MPH BBIOJHEHUH YYEOHBIX 33/JaHUN HAYYHO-TIOMYJISPHYIO
JAUTEpaTypy (PU3MUECKOro COJepkKaHUs, CIIPAaBOYHbIE MAaTE€PUAIIbI, PECYPChI
cetu HMHrepHer; Biagerb NpuUéMaMM  KOHCIEKTHPOBAHMSI  TEKCTa,
npeoOpa3oBaHusi HH(GOPMAIMK U3 OJTHOW 3HAKOBOW CHCTEMBI B APYTYIO

co3maBaTh COOCTBEHHBIE MUCHMEHHBIE M KpaTKHWE YCTHBIE COOOIIEHUS,
0000mass wHGOPMAIMIO W3 HECKOJBKUX HMCTOYHUKOB (PU3UYECKOTO
COJIepKaHusl, B TOM YKCIe MyOJIUYHO MPEACTABIATh PE3yAbTaThl MPOSKTHOM
WJIH UCCIICJIOBATEIILCKOM JEATSIILHOCTH, TIPH 3TOM IPAMOTHO UCIIOJIE30BaTh
W3YYCHHBI TOHATHHHBIN ammapar Kypca (U3HKH, COMPOBOXKIATH
BBICTYIIJICHHE MPE3CHTAIMEH

1.20

IprU BBIITOJHCHHUHU y‘-I€6HI)IX IMPOCKTOB M I/ICCJIGJIOBaHI/IfI (1)I/ISI/I‘I€CKI/IX
mponeccoB pacnpeacisiTb 0053aHHOCTH B rpymmne B COOTBETCTBUU C
INOCTAaBJICHHBIMHU 3aJadyaMy, CJICIUTH 3a BBIIIOJJHCHHUCM IlJIaHa HGfICTBI/IfI u
KOPpPCKTHUPOBATL €ro, aJACKBATHO OLCHUBATH COOCTBEHHBIN BKJIad B
ACATCIIBHOCTE T'PYIIIbI, BBICTPAMBATh KOMMYHHUKATUBHOC BSaHMOHeﬁCTBHe,
MMpOABJIAA TOTOBHOCTH pa3pCilaTh KOH(I)JII/IKTBI

9 KJIACC

Kon
NpoBepPsIeMoro
pe3yJbTara

11

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
0o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOI'0 00111er0 00pa30BaHus

HCIIOJIB30BATh M3YYCHHBIC ITIOHATUS




1.2

1.3

pa3invaThb ABJICHUA IO OIMMMCAHUIO UX XaPAKTCPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, AEMOHCTPUPYIOIIUX JAHHOC (bl/I3I/I‘IeCKOC SIBJICHUEC

pacrio3HaBaTh  NpOSIBICHHE M3Y4YEHHBIX  (PU3MUYECKMX  sBJIEHUHA B
OKpY’KaloIlleM MHUpE, B TOM 4Hclie (U3UYECKUE SIBICHHUS B MPHUPOJE, MPH
9TOM NEpPEeBOJUTh IMPAKTUYECKYIO 33Jady B y4eOHYIO, BBIICIATh
CyIIECTBEHHbIE CBOMCTBA (PU3HAKK) (PU3HUECKUX SBICHUIN

14

1.5

1.6

OIKCHIBATh M3YyYCHHBIE CBOMCTBA Te€N M (DPM3UYECKHE SBJICHUS, HCIIONB3YS
¢u3nyeckue  BEIMYUHBI, IPU  ONMCAHUU NPABUWIBHO  TPAKTOBATh
(¢U3MUEeCKUi CMBICT HCIIOJIb3YEMbIX BEIMYWH, O0O3HAYCHHUS WU EIUHHIIBI
(Gu3n4ecKux BEJIWYMH, HAXOAUTh (OPMYIbI, CBS3BIBAIOLIME JIAHHYIO
¢u3nUecKyr0 BEIMYMHY C JPYTMMH BEJIMYHMHAMH, CTPOHUTH Tpaduku
U3YyYEHHBIX 3aBUCUMOCTEN (pU3MUECKUX BEINYMH

XapaKTEpHU30BaTh CBOMCTBA TECII, (bI/I3I/ILIeCKI/I€ ABJICHUA W IIPOLECCHI,
HCIIOJIb3YA HN3YUYCHHBIC 3aKOHBI, npu 9TOM JaBaTb CJIOBCCHYIO
q)OpMy.]'II/IpOBKy 3dKOHA 1 3allMChIBATh €TI0 MATCMATHYCCKOC BbIPAKCHUC

00BACHATH (1)I/ISI/I‘ICCKI/Ie mpoueccol M CBOMCTBA TCJI, B TOM YHCIIC U B
KOHTCKCTC CI/ITyaIII/Iﬁ MPAKTUKO-OPUCHTUPOBAHHOI'O XapaKTCpa: BLIABJIATH
IMPUYIUHHO-CJICACTBCHHLIC CBA3HU, CTPOUTDH 00BsACHEHHE U3 2 — 3 JTOTrHYECKUX
mraroB € IIOMOIIBRO 2 -3 HU3YYCHHBIX CBOMCTBA (I)I/I3I/I‘ICCKI/IX SIBJICHUM,
(1)I/I3I/III€CKI/IX 3daKOHAa UJIKM 3aKOHOMEPHOCTHU

1.7

pemaTh pacu€THble 3ama4yd  (omMpammMecs Ha cucreMy u3 2 — 3
YPaBHEHMI), MCIIOJIb3Ysl 3aKOHbI U (OPMYJIbI, CBSI3bIBAIOIIUE (PU3NUECKUE
BEJIMYMHBI: Ha OCHOBE aHallM3a YCJOBMS 3a/ayd 3alHChIBaThb KpPaTKOE
yCIIOBHE, BBIABJIATH HEAOCTAIOLIME WIM W30BITOYHBIE JaHHbBIC, BHIOUpPATh
3aKOHBI ¥ (HOpMYJIbI, HEOOXOAUMBIC ISl PEIICHHs], TIPOBOJUTD PACUETHI U
OLIEHUBATh  PEATMCTUYHOCTh  IOJIYYEHHOTO  3HAYeHHUS  (PU3UUECKOM
BEJIMYUHBI

1.8

pacro3HaBaTh MPOOJEMbI, KOTOpPHIE MOXHO PEIIUTh TMPU TOMOIIH
bU3MYECKUX METOOB, HCIONB3YyS OMNHCAHHE WCCICNOBAHUS, BBIIEIATH
MPOBEPSIEMOE  TPEAINOJIOKEHUE, OLCHUBATh MPABUIBHOCTh  IMOPSIKA
MPOBECHUS  HUCCIENOBAaHUs, JIeJaTh  BBIBOJABI, MHTEPIPETUPOBATH
pe3yabTaThl HAOIIOIEHUN U OTIBITOB

1.9

1.10

MMPOBOAUTDH OIIBITHI 11O Ha6J'II-O)I€HI/II-O (bHSI/I‘-ICCKI/IX SIBJICHUU WJIHA (1)I/I3I/I‘-I€CKI/IX
CBOMCTB TeNl: CaMOCTOATEIbHO COOMpATh YCTAHOBKY W3 HU30BITOYHOTO
Habopa o0OOpyIOBaHHWs, OMHUCHIBATH XOJ| OIBITA W €ro pPe3yJbTaThl,
bopMyITHUPOBATH BHIBOIBI

OPOBOJIUTH MPU HEOOXOAMMOCTH CEPHIO HPSMBIX HW3MEPEHUH, ONpeness
CpelHee 3HaueHUEe u3MepseMoill BelnMuMHbI ((OKYyCHOE paccTOsSHuE
coOuparomieid  JUH3bI), OOOCHOBBIBATH BBIOOpP crocoba H3MEpeHUs
(M3MepuTETHLHOTO MPUOOPa)

1.11

1.12

OPOBOJUTH  HCCIENOBAaHME 3aBHUCUMOCTEH  (U3MYECKMX BEIMYUH C
UCIIOJIb30BaHUEM TMPSMBIX U3MEPEHH: MJIaHUpOBaTh HCCIEI0BaHUE,
CaMOCTOSITENIFHO ~ COOMpaTh  YCTAHOBKY, (PUKCHpOBAaTh  pe3yJabTaThl
MOJIyYUEHHOM 3aBUCHUMOCTH (PU3MYECKMX BEIMYMH B BHUAE TaOIUIU
rpauKoOB, JeNIaTh BHIBOJIBI IO PE3yJIbTaTaM UCCIIEJOBAHUS

MPOBOANTH KOCBEHHBIE H3MepeHUs (U3MUYECKUX BEIUYHH: IUIAHUPOBATh
W3MEpPEHHs, COOUpaTh HSKCIEPUMEHTAIBHYIO YCTAHOBKY U BBINOIHATH
U3MEPEHUs], Clelysl MNPEeII0KEHHOM HMHCTPYKLMH, BBIUUCIATH 3HAYEHUE
BEJIMUMHBI U aHAJIU3UPOBATh MOJyUYEHHBIE PE3YJIbTAThl C YUETOM 3a/1aHHOM




MOTPELIHOCTH U3MEPEHUIN

1.13

1.14

coOIIro1aTh MpaBMiia TEXHUKH 0€30IMacHOCTH MpHU padboTe ¢ 1adopaToOpHBIM
00opyI0BaHHEM

pasinyaTh OCHOBHbIE IPU3HAKM H3YYEHHBIX (PU3MUECKUX MoJelei:
MaTepuaibHas TOYKa, aOCONIOTHO TBEPAOE TEJIO, TOYECYHBIH HCTOYHHMK
CBETa, JIy4, TOHKAs JIMH34, [UIaHETapHas MOJENb aTOMa, HyKJIOHHAsl MOZEIIb
aTOMHOTO spa

1.15

1.16

XapakTepu3oBaTh MPUHLUIBl  JEHCTBHS  W3YyYEHHBIX MNPUOOPOB U
TEXHHYECKHX YCTPOWCTB C OMOPOH Ha MX OMHUCAHUS, MCHOJIB3YS 3HAHUSA O
CBOWCTBaX  (U3MYECKUX SBICHUH ©  HeoOXomumble  (pusmueckue
3aKOHOMEPHOCTH

UCIOJIb30BaTh CXEMbl U CXEMAaTUYHbIC PUCYHKH H3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, H3MEPUTENBHBIX PUOOPOB U TEXHOJIIOTHIECKUX MPOIIECCOB MPU
pelieHuH  y4eOHO-IPAaKTUYECKMX  3ajad, ONTHYECKHE CXEMBbl s
MOCTPOCHHS N300paKEHHUH B TUIOCKOM 3€pKaJie M COOMPAIOIIEH JIH3e

1.17

1.18

NPUBOJUTh  NpUMEpbl  (HAXOAWTh  HMHMOpMAIMIO O  [pUMEpax)
MPAKTUYECKOTO HCIIOJB30BaHUS (U3MUYECKUX 3HAHUH B TIOBCEIHEBHOM
JKU3HHU 11 oOecriedeHuss 0€30MacHOCTH IPH OOpallleHHH ¢ MpUOopaMu U
TEXHUYECKUMH yCTPOWCTBAMH, COXPAHEHUS 370POBbSI U COOIIOACHUS HOPM
9KOJIOTUYECKOTO MOBE/ICHUS B OKPY)KAIOIICH cpejie

OCYILLECTBIIAATh MOMCK HHGOpMaLMU (PU3HMUECKOTO COAEpKAaHUS B CETH
WNurepuer, camocTosTenbHO (OPMYNIHUPYs MOUCKOBBIM 3ampoc, HaXOAWUTh
IYTU OHpEeNeHHs] TOCTOBEPHOCTH IOJIyYeHHOM MH(OpPMAalMM Ha OCHOBE
MMEIOIINXCS 3HAHUH U TIONIOJIHATEIIbHBIX HCTOYHUKOB

1.19

1.20

UCIIOJIb30BaTh MPHU BBIIOJHEHUH YYE€OHBIX 3a/laHUN HAYYHO-TIOMYJISIPHYIO
JAUTEpaTypy (PU3MUECKOrO COJEepkKaHUs, CIPAaBOYHbIE MAaTE€PUAIIbI, PECYPChI
cetu HMHrepHer; Biagerb NpuUEMaMM  KOHCIEKTHPOBAHMSI  TEKCTa,
npeoOpa3oBaHus HHGOPMAIMK U3 OJTHOW 3HAKOBOM CUCTEMBI B JIPYTYIO

CO3/1aBaThb COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOILICHHMS Ha OCHOBE
uH(pOpMallMl M3 HECKOJbKUX HCTOYHUKOB (PU3UYECKOTO COJEpKaHUS,
nyOJIMYHO MPEJCTABIATh PE3YIbTaThl MPOEKTHOM WIIM HUCCIIEI0BATENBCKOM
JIEATEIIbHOCTH, TIPX 3TOM I'PaMOTHO HUCMOJIb30BATh U3YUYEHHBIN MOHSI TUHBIA
anmapar HM3y4aeMmoro pasjaena (U3MKH U CONPOBOXKAATh BBICTYIUICHHE
npe3eHTaluen ¢ ydéToM 0COOEHHOCTEHN ayAUTOPUH CBEPCTHUKOB

1.21

IpU BBIOJIHEHUU YYEOHBIX IPOEKTOB M HCCIENIOBAaHUN (U3HUECKUX
IPOILIECCOB PACHpPENENsATh OO0S3aHHOCTH B TIpyNIe B COOTBETCTBHU C
[IOCTaBJICHHBIMM 3a7a4aMM, CIEAUTH 3a BBIIIOJIHEHUEM IUIaHA NEHCTBUU U
KOpPpEKTUpOBaTh €ro, aJeKBaTHO OIEHUBaTh COOCTBEHHBIH BKJIaJ B
JeATEIbHOCTh TPYIILI, BBICTPAUBATh KOMMYHMKAaTUBHOE B3aUMOJEHUCTBHE,
MPOSIBIISIE TOTOBHOCTh pa3peniaTb KOHQIUKTbI



ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA
7 KUIIACC

Kon Kon
pa3jena  3JieMeHTa
®U3UKA U EE POJIb B [IO3HAHWU OKPYXXAIOILETO MHUPA

®usuka — Hayka o npupoje. SBinenus npupoabl. Ousznueckue

1.1 SIBJICHUS: MeXaHW4YeCKHUe, TEIUIOBBIC, AJIEKTPUYECKHUE,
MarHuTHBIE, CBETOBBIC, 3ByKOBBIC

HpOBepﬂeMbIe IJIEMEHTBI COAECPKAHUA

@dusnueckue BeTUUUHBL [3MepeHHe (U3NYECKHX BEJINYMH.
1.2 dusnueckue puOOpHI. [TorpemuocTs U3MEPEHUM.
MesxayHapoiHasi cucTeMa €MHHULL

EcrecTBeHHOHAayYHBIi ~ METOA  TO3HAHWSA:  HAOJIOACHUE,
1 13 ITIOCTAHOBKA Haquoro BOHpOCEl, BBIIBUKCHUEC THUIIOTE3,
9KCIEPUMEHT o IIPOBEPKE TUIIOTE3, 00BbACHEHHE
HaOJIIOTAEMOr0 SIBJIEHUS

1.4 Onucanne pU3NYECKUX SBJICHUN C TTIOMOIIBIO MOIEICH

[IpakTuueckue pabOTHI:

###Par###13mepenne paccTosTHUI.

#i##Par###3mepenne 00bEMa KUIKOCTH U TBEPAOTO Tea.
#H##Par###OnpeneneHue pa3sMepoB MaIbIX TeJl.
#H#HPar###113mepenne TEeMIIepaTyphl npu IIOMOILH
KHUJKOCTHOTO TEPMOMETpPA U JaTUMKa TEMIIEPATYpPbI

1.5

[NEPBOHAYAJIBHBIE CBEJJEHN A O CTPOEHNUN BEILIECTBA

#H##Par###CTpoeHne BellecTBa: AaTOMbl U MOJEKYJBL, HX

2.1 pasmepbl. ONBITHL, J10Ka3bIBAIOLINE JIUCKPETHOE CTPOEHUE
BEIIECTBA
#H##Par###]|pokenne vactuil BemectBa. CBSI3b  CKOPOCTH

2.2 JBUKEHUS YaCTUIl C TeMIlepaTypoil. bpoyHOBckoe ABMXKEHUE,
mudysus

23 B3anMozeiicTBre yacTHI] BEIIECTBA: TPUTSKEHUE U
OTTAJIKUBAHUE

2 #H##Par### ArperaTHple COCTOSIHHS BEIIECTBA: CTPOCHUE Ta30B,
24 KUAKOCTEH U TBEPIBIX (KPUCTAUIMUECKUX) Ted. B3aumMocBs3b

MCKIAY CBOMCTBaMH BCIICCTB B PAa3HbIX arp€raTHbIX COCTOSAHUAX
1 UX aTOMHO-MOJICKYJIAPHBIM CTPOCHHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUM BOJIBI

[IpakTudeckue pabOTHI:

#H##Par###Onenka amamMeTpa aTromMa METOJOM psIoB  (C
Ucrolib30BaHueM ¢otorpaduii).

2.6

H#HHHPar###0nBITEI IO HAOIIOMEHUIO TEIJIOBOTO PACHIUPEHUS

ra3os.

H#HHHPar###0nbITEl MO0 OOHApY)KEHHUIO  JIEWCTBHSL  CHJI




MOJICKYJISIPHOI'O IMTPUTSPKCHU A

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

3.1

3.2

Mexanuyeckoe IBHKEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE
JBUYKEHUE

#H##Par###Ckopoctb. CpelHssi CKOPOCTh NP HEPABHOMEPHOM
JBHKEHUU. Pacu€r myTu U BpEMEHH JIBUKEHHUS

3.3

SIBnenue uHepuuu. 3aKOH MHEpLMH. B3auMonelicTBue Ten Kak
IIPUYMHA U3MEHEHHUs CKOPOCTH JIBHKEHMS Tesl. Macca Kak mepa
MHEPTHOCTH TeJla

3.4

#HHPar###l liotnocte  BemectBa. CBA3p  IUIOTHOCTA  C
KOJIMYECTBOM MOJICKYJ B eIMHHIIC 00hEMA BEIIeCcTBa

3.5

Cuta KaK XapakTepUCTUKA B3aUMOJICHCTBHS Tell

3.6

3.7

Cuna ynpyroctu u 3akoH ['yka. MI3aMepenue Cuibl ¢ OMOIIBIO
JTUHAMOMETpa

#HH#HPar### SIBnenne TAroTeHusa U cwia TsoKkecTd. Cuila TSHKECTH
Ha Jpyrux maserax. Bec tema. HeBecomocTh

3.8

3.9

Cuna tpenus. TpeHue ckoibXKeHUsI U TpeHUE NOKosl. TpeHue B
MPUPOJIE U TEXHUKE

###Par###CnoxeHre CUil, HAPaBICHHBIX O OJHOW MPAMOIL.
PaBHOElCTBYIOIIASA CHIT

3.10

[IpakTuueckue pabOTHI:

OmnpeneneHne CKOPOCTH PAaBHOMEPHOTO JIBIKEHUS (IIaphKa B
KHUJKOCTH, MOJIENIN DJIEKTPHUUECKOr0 aBTOMOOUIIS M Tak Jaliee).
Omnpenenenne cpeaHed CKOPOCTH CKOJBKEHUS OpycKa WIN
mapyuka Mo HAKJIOHHOW muiockocTtu. OmpeneneHue MIOTHOCTH
TBEpAOrO Tena. ONBITH, JAEMOHCTPUPYIOIINE 3aBUCUMOCTH
pacTspkeHus (nedopMaiuu) Npy>KUHBI OT MPUIOKEHHON CHUIIBL.
OnBITEI, JEMOHCTPHPYIOIIHE 3aBHCHUMOCTh CHIJIBI  TPEHUS
CKOJIb)KEHHUSI OT Beca Tela W XapakTepa COMPHUKACAIOIIMXCS
MOBEPXHOCTEN

3.11

®usnyeckue SBICHUS B NPUPOAE: NPUMEPHI JIBHKECHHUS C
pPa3JIMYHBIMU CKOpPOCTSIMH B JKUBOM M HEXHUBOU IpUPOIE,
JEHCTBHE CUJIbI TPEHUS B IPUPOJIE U TEXHUKE

3.12

TexHuueckue yCTpoucCTBa: TMHAMOMETP, TOAIINITHUKA

JIABJIEHME TBEP/IBIX TEJI, )KUIKOCTE 1 TA30B

HaBnenne TBEpmoro Tema. CnocoObl  yMEHBIIEHUS H

41 yYBEJIMYEHUS TaBIICHUS
42 JlaBierne Ta3a. 3aBHCUMOCTH JIaBJICHHS Tra3a OT o00BEMa,
TEMIEPATYPhI
43 [Tepenaya napneHus: TBEPABIMH TEeIaMU, )KUIKOCTSIMHU U Ta3aMH.
' 3akon Ilackains. ITHeBMaTHUeCKHE MallTHHEI
3aBHCHUMOCTH JIaBJICHUS KUJIKOCTH oT TTyOHUHEI.
4.4 I'mapocratuueckuit  mapajgokc. CooOImarommecss  COCYIbI.
IupaBiruecKkre MeXaHU3MBI
Atmocdepa 3emnn u armocdepHoe nasiaeHue. [IpuumHbl
45 CYLIECTBOBaHMSI  BO3AYIIHOW  00Oomouku  3emnu.  OmbIT

Toppuyennu. 3aBUCUMOCTH aTMOC(HEPHOTO JAaBJICHHUS  OT




BBICOTHI HaJl YPOBHCM MOps

4.6

4.7

N3mepenue  armocdepHoro  maBieHus. llpuboper s
W3MEPEHUsI aTMOC(EPHOTO JABIICHHS

JlelicTBUE KHMIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX TEJO.
BoitankuBaromias (apxumMe1oBa) cuiia. 3akoH Apxumena

4.8

[InaBanue ten. Bo3nyxomnnaBanue

4.9

[IpakTuueckue padbOTHI:

HccnemoBanne 3aBHCHMOCTH Beca Tela B BOjJe OT 00BEMa
NOTPYXKEHHOW B JKUAKOCTh 4YacTu Tena. OmnpeneneHue
BBITAJIKUBAIOILECH CHUJIbI, EUCTBYIOLIECH HaA TEJO, MOrPYKEHHOE
B )KMAKOCTb. [IpoBepKa HE3aBUCUMOCTH BBITAIKUBAIOILIECH CUJIBI,
JICUCTBYIOLIECH HA TEJIO B JKUJIKOCTH, OT Macchl Tena. ONbITHI,
JEMOHCTPUPYIOUIUE 3aBUCUMOCTh  BBITAIKWBAIOIICH  CHIIBI,
NeICTBYIOIIEH Ha TENO B )KHUJIKOCTH, OT 00bEMa MOTrpyKEHHOMU B
JKHAKOCTh YacTU Telda HM  OT IUIOTHOCTH  KUJIKOCTH.
KonctpynpoBanue apeomerpa WM KOHCTPYUPOBAHUE JIOAKU U
OIpelieNIeHUE €€ TPY30I0ABbEMHOCTH

4.10

dusnueckue SBIEHUS B IPHUPOJE: BIMAHUE aTMOC(HEpHOro
JTaBJICHUS Ha )KMBOW OpraHM3M, IJIaBaHUE PbIO

411

Texuudeckue  ycTpoiicTsa: COOOIIarOIIneCs COCY/IBI,
YCTPOHCTBO BOAONPOBOJIA, TUAPABIMYCCKHI TPECC, MAaHOMETD,
0apomeTp, BBICOTOMED, MOPIIHEBON HACOC, APEOMETP

PABOTA, MOIIIHOCTbB, SHEPT'UA

5.1 Mexannueckas pabora

5.2 MexaHn4deckast MOIIHOCTh

53 IIpocTble MeXaHU3MBI: pblYar, OJIOK, HAKJIOHHAs IJIOCKOCTb.
[IpaBuio paBHOBeCHs pbryara

5.4 [IpumeHeHue paBuiIa paBHOBECHS pblyara K 0JI0Ky
«3onotoe mnpaBwio» MexaHuku. KoadduuueHnt mnone3Horo

5.5 necTBus MexaHu3MoB. IIpocTele MexaHHW3Mbl B OBITY U
TEXHHUKE

5.6 [ToTentmanpHas SHEPTUH TeJIa, MOTHATOTO HaJl 3eMIIEN

5.7 Kunernueckas sneprus

58 ITonmnas MexaHuveckas _ DHEprus. 3aKkOH W3MEHEHUs W
COXPAaHEHHs MEXaHUUYECKON SHEPTUN
[IpakTuueckue padbOTHI:
##HPar###Onpenenenue  pabOThl  CHWJIBI  TPeHHUA  MIpH

59 pPaBHOMEPHOM  JBW)KEHMM  Tella 10  TOPU30HTAIbHOMN
MOBEpXHOCTU. [ccnenoBaHue yCIOBUN PpaBHOBECUS phlyara.
N3amepenne KIIJ[ HakioHHOW miockocTu. M3ydeHue 3akoHa
COXPAaHEHHUs MEXaHUUYECKOHN 3HEPTUN

5.10 @u3nYECKUE SIBICHUS B IPUPOJIE: PbIYaru B TEJIE YEIOBEKA
TexHnueckue YCTPOWCTBA: pblyar, ITOABHKHBIN 51

5.11 HETIOABVIKHBIM  OJIOKM, HAKJIOHHAS IJIOCKOCTh, IPOCTHIE

MCXaHHU3MBbI B 6LITy




8 KVIACC

Kon
pa3jiena

Kon
IeMeHTA IIpoBepsieMble 3/1eMEHTBI COieP:KAHUS
TEIUJIOBBIE ABJIEHW A
OcCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETHUECKON TEopHUH
6.1 cTpoeHusi BemiectBa. Macca u pasmepbl MousieKysl. OIBITHI,
MOJITBEP K IAOLIME OCHOBHBIE 10JIOKEHUS
MOJIEKYJISIPHOKMHETUYECKOH TeOpuH
6.2 Mogenu TBEPIOro, >XUAKOTO M TIa3000pa3HOr0 COCTOSIHUH
BemlecTBa. Kpucrammyeckue u amopHbie Tena
6.3 OO0bsicHeHHE CBOI>'IUCTB ra3oB, JXKUJKOCTEH H TuBépz[blx TEJl Ha
OCHOBE II0JIO’KEHUIN MOJIEKYJIIPHOKUHETUUECKON TEOpUU
6.4 CmauuBaHue ¥ KalWUISPHbIE SIBICHUS
6.5 TennoBoe paciupeHne u CKaTHe
6.6 Temnepatypa. CBsi3b TeMIiepaTrypbl €O CKOPOCTBIO TEIJIOBOI'O
JIBYDKEHUS YaCTHIL
6.7 Buytpennsas osHeprus. CnocoObl H3MEHEHHUs BHYTpEHHEH
SHEPruM: TEIJIoNepe aya U COBEPIIEHUE paObOThI
6.8 Buasl  Temsonepenauu:  TEIUIONPOBOAHOCTb,  KOHBEKIIHS,
U3JTy4yeHue
6.9 KonnuecTBo TeminoTel. Y aenpHas TEMI0OEMKOCTb BELIECTBA
6.10 TernmooOMeH W TEIIOBOe paBHOBECHE. YpPaBHEHHE TEILUIOBOTO
OanaHca
6.11 [InaBieHne W OTBEpACBAaHME KPUCTAIUIMUECKHUX BELIECTB.
VY nenpHas TEI0Ta MJIaBICHUS
[TapooGpa3oBanue u koHaeHcamnus. Mcmapenune. Kumnenwue.
6.12 VY nenbHas TEeIioTa napooOpazoBaHMsL. 3aBUCUMOCTh
TEMIEPATYpPbl KUIIEHUS] OT aTMOC(EPHOTO JaBICHUS
6.13 BraxxnocTh Bo3IyXa
6.14 OHeprus TOIUIMBA. Y IeJbHAas TEIJI0TAa CTOPAHMS
[Tpuniunsl pabotsl TemaoBbix asurarenei KIIJ termoBoro
6.15 nBurarens. TemioBble JBUTATeNM M 3allUTa OKpYKarolleu
cpesl
6.16 3aKOH COXpaHEHUs U MPEBPALLEHUS DSHEPruU B TEIJIOBBIX
mporeccax
[TpakTueckue paboThI:
HHHPar###ONBITEL MO OOHApYXKEHMIO  JIeHCTBHA — CHII
MOJIEKYJISIPHOTO MPUTSKEHHUS.
H#H#Par#H###OnbITH 110 BBIPALIMBAHUIO KPUCTAUIOB MOBAapEHHOMN
6.17 COJIM WJIM caxapa.

HHHPar###ONBITEL 10 HAOMIOJCHUIO TEIUIOBOTO PACIIMPEHHUs
ra3oB, JKUJKOCTEH U TBEPIBIX Tell.

#HH#Par###Onpenenenue  aBieHUs BO3Ayxa B OamoHe
HINpUILA.

#HHHPar###OnbITEL, TEMOHCTPUPYIOIINE 3aBUCUMOCTh JaBJICHUS




BO3/lyXa OT €r0 00bEMAa U HATPEBAHUS WIIA OXJIKICHHUSI.
###Par### IpoBepka TUNOTE3bl TUHEHHON 3aBUCUMOCTH JJIMHBI
CTONOWKA JKUAKOCTH B TEPMOMETpPHUYECKOW TpyOKe OT
TEMIEPATyphI.

#i#HPar###HaOnroneHne U3MEHEHHsI BHYTPCHHEW SHEPTrUU Tena
B pe3yJbTaTe Terionepeaayu U paboThl BHEUTHUX CHUIL.
#H#Par#t##1ccienoBanue SIBJICHUS TermIooOMeHa npu
CMEIIMBAHUU XOJIOIHOM U Topsiueld BOJBI.
H##Par#H#OnpeneneHue KOJIMYECTBA TEIUIOTHI, IIOJYyYEHHOTO
BOJIOM TMpU TEIIOOOMEHE C HarpeTbiM METaJUIMYeCKUM
HUATUHAPOM.

#HH##Par###OnpenencHue yaenbHOM TEINTIOEMKOCTH BEIIECTRA.
#H#Par###ccnenoBanue mpoliiecca UCTIapeHus.
###Par#H##0OnpeneneHe OTHOCUTEIBHON BIQKHOCTH BO3TyXa.
H###Par#H#OnpeneneHne yaeabHON TEMIOTHI IUIABIEHUS JIbJa.

6.18

6.19

@dusnyeckue SBJICHUS B IPUPOJIE: IOBEPXHOCTHOE HATSKEHUE U
KallWUJISIPHBIE SIBJICHUS B IPHUPOJIE, KPUCTAUIBI B HIPUPOE,
n3znydeHue CoiHLa, 3aMep3aHue BOJOEMOB, MOPCKUE OpH3BI;
o0pa3oBaHUE pOChl, TyMaHa, UHEesl, CHera.

TexHuueckue yCTpOMCTBA: KaIllWJUIAPBL, IIPUMEPBI
HCIIOJIB30BAaHUsl KPUCTAJUIOB, KUAKOCTHBIM TEPMOMETD, NATYUK
TEMIIEPATypbl,  TEPMOC,  CHUCTEMA  OTOIUIEHHsS  JIOMOB,
TUTPOMETpPBI, IICUXPOMETp, IHapoBas TypOWHA, JIBUraTellb
BHYTPEHHETO CTOPaHUs.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHWA

7.1 DnekTpusaius Ten. [[Ba pojsia dIeKTPUUECKUX 3apsiIoB
B3aumopeiictBue  3apspkeHHbIX  Ten.  3akoH — Kymona

7.2 (3aBHCHMOCTh CHJIBI B3aMMOJICHCTBHS 3apsDKEHHBIX Tel OT
BEJIMYMHBI 3apsJI0B U PACCTOSHUS MEX/Y TE€JIaMH)
Onektpuueckoe nojie. Hanpspk€HHOCTD AIEKTPUYECKOTO TTOJIS.

7.3 [TpuHIMN ~ Cynepmno3WLMM  AJIEKTpUYECKMX  mmoyeil  (Ha
KaueCTBEHHOM YPOBHE)
Hocurenn ANEKTPUYECKUX 3apsAI0B. DneMeHTapHbIN

7.4 anekTpudyeckuil 3apsa. CrpoeHume aroma. IlpoBomHuku u
JUAJIEKTPUKH

7.5 3aK0oH COXpaHEHHs IIEKTPUIECKOTO 3apsiaa

76 DNEeKTPUYECKUI TOK. VYcnosus CYLIECTBOBAHHUS
AIIEKTPUYECKOTO TOKA. VICTOUHMKHU MOCTOSIHHOTO TOKa

77 JleficTBUSL  DJIEKTPUYECKOTO0 TOKa (TEIJIOBOE, XHMHUYECKOE,
MarHuTHOE). DIEKTPUUECKUH TOK B JKUAKOCTSIX U razax

7.8 Onexkrpuueckas nenb. Cuia Toka. JNEeKTPUUYECKOE HAIPSKEHNE

79 ConpoTuBieHHEe MPOBOJHUKA. YIEIBHOE CONpPOTUBIICHHE
BelIeCTBa

7.10 3akon Oma 11 yJacTKa 1enu

7.11 [TocnenoBarenbHOE M MApaUICIbHOE COSTMHEHUE TIPOBOTHUKOB

712 PaboTa 1 MOIIHOCTH DJEKTPUYECKOTO TOoKa. 3akoH Jkoyms —
Jlenna

7.13 DJIeKTpUUYECKHE TIENMU U MOTPEOUTENH DJICKTPUUECKONW SHEPTUU




B ObITYy. KOpoTKO€ 3aMbIKaHMe

IlocTossHHEIE MAarHuThbl. B3aumoneiictBue HOCTOSHHBIX

7.14
MAarHuToB
715 MarauTtHoe noie. MarauTHoe nose 3eMJIM M €ro 3HaUCHHUE I
JKM3HHU Ha 3emiie
716 OmnbiT Opcrega. MarHuTHoe 10Jie 3JIEKTPUYECKOTO  TOKa.
[IpuMeHeHne PJIEKTPOMArHuTOB B TEXHUKE
JleficTBe€ MarHUTHOTO TIOJS Ha TMPOBOJAHHK C TOKOM.
717 3JI€KTpO£[BI/IFaTeJIB“ IIOCTOSHHOTO  TOKa. I:ICHOJIEBOBaHI/Ie
AJNIEKTPOJIBUTATEIC B TEXHUYECKHUX YyCTPOMCTBAX M Ha
TpaHCIIOpTE
718 OnbiTel Dapajied. SBieHHE HIEKTPOMATHUTHOM WHIYKIIHUH.
IIpaBuno Jlenna
Onektporereparop. CrnocoObl MOMYyYEHUS] AIEKTPUUECKOM
7.19 SHEPTUH. DJICKTPOCTAHIIMM HA BO30OHOBIISIEMBIX HCTOYHHKAX
SHEPTUU
[IpakTuyeckune paboOTHI:
OnbITHl O HAOMIOIEHUIO AIIEKTPU3ALMU Tell UHAYKLIUEH U Tpu
CONPUKOCHOBEHUH.
HccnenoBanue ACHCTBUSA SJIEKTPUUYESCKOTO MOJIS HA TPOBOIHUKHU
U JIUDJICKTPHUKH.
CoOopka u mpoBepKa padOTHI AJICKTPUUCCKOM IETH TOCTOSTHHOTO
TOKA.
H3mepeHue u peryInmpoBaHue CUIIbI TOKA.
N3mepenne u perynupoBaHue HapsHKEHUS.
HccnenoBanue 3aBUCHUMOCTH CUJIBI TOKa, WAYLIETO dYepe3
PE3UCTOP, OT COMPOTHUBIICHUS PE3UCTOpPAa U HANPSIKEHUS Ha
pe3ucrope.
ONBITEL, JIEMOHCTPHUPYIONINE 3aBUCUMOCTH AJIEKTPHUYECKOTO
COMPOTHUBIIEHUS TMPOBOJAHMKA OT €ro JUIMHBIL, [JIOMIAJH
MOTIEPEYHOT0 CEYEHUSI U MaTepHuaa.
[TpoBepka MpaBuIia CIIOXKECHUS HanpsoKeHU | npu
7.20 MOCJIEIOBATEILbHOM COEMHEHUU ABYX pe3ucTopoB. [IpoBepka

IpaBwia Uil CWJIbl TOKAa IpU MNApajuIe]IbHOM COEAVMHEHHUH
pesuctopoB. OmpeneneHue pabOThl AIEKTPUUYECKOTO TOKA,
uaymero  4epe3  pesucrop.  OmnpenencHue  MOLIHOCTH
JNEKTPUYECKOTO  TOKa,  BBLACIAEMOM  Ha  pPE3UCTOpeE.
HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKA, MAYILIEro Yepes
JaMIIOYKy, OT HanpsbkeHuss Ha Hed. Omnpenenenue KIIJ
Harpesatend. lccnenoBaHWe MAarHUTHOTO — B3aUMOJEHCTBUS
MOCTOSIHHBIX ~ MarHUToB.  M3ydeHHMe  MarHUTHOTO  MOJIA
MOCTOSIHHBIX MAarHuTOB MPU HUX OOBEIUHEHHWU U pa3feiCHHH.
HccnenoBanue AEMCTBUSA 3JIEKTPUYECKOrO TOKA HA MarHUTHYIO
cTpenky. ONbITBI, JAEMOHCTPUPYIOIIME 3aBUCHMOCTb CHIIBI
B3aMMOJICHCTBUS KaTYIIKKM C TOKOM W MarHuTa OT CHUJIbI TOKa U
HanpaBJIeHUss TOKa B  KaTymke. M3ydeHuwe pelicTBus
MarHMTHOTO I0JI Ha MPOBOJHUK ¢ TOKOM. KoHcTpynpoBanue u
uzyueHue paboTel anexrpoasuratens. Msmepenune KIIJ]
JIEKTPOJBUIaTEIbHON YCTAaHOBKH. OIBITBI IO HMCCIEIOBAHUIO




SABJICHUSA BHCKTpOMaFHI/ITHOf/'I HHAYKIHUU: HUCCICIOBAHUC
W3MEHEHMI 3HaUCHUS U HaIpaBJICHHUA HHAYKIIHMOHHOT'O TOKa

®uznueckue SBICHUS B MNPUPOJAE: IJIEKTPUUYECKUE SIBJICHUS B
atMocdepe, SIEKTPUYECTBO JKUBBIX OPraHU3MOB, MAarHUTHOE

7.2l nosie 3emy, Apeid IOT0COB, POIb MArHUTHOTO TIOJIS JUISt
JKU3HH Ha 3eMJie, MOJISIPHOE CUSTHUE
TexHuyeckue  yCTpOMCTBA: 3IEKTPOCKOII, aMIIepMeTp,
BOJITMETP, pPEOCTaT, CYETYUK DIIEKTPUUYECKOW HHEpPruH,
799 AIIEKTPOOCBETUTENbHbBIE pudopHI, HarpeBaTelibHbIC
AIEKTPONIPUOOPHI (mpumepsr), ANEKTPUICCKHE
IIpEeIOXPaHUTENH, 3JIEKTPOMAarHur, 3JIEKTPO/IBUraTEIb

IMOCTOAHHOI'O TOKA, rTCHEPATOP IMOCTOAHHOI'O TOKa

9 KNIACC
Kon
paszena Kopx snemenra [TpoBepsieMble 371EMEHTHI COEPKAHUS
MEXAHUWYECKMUE SABJIEHUA

81 Mex§Hqucxoe nBwkeHue. MarepuanpHas Touka. Cucrema
orcuéra

8.2 OTHOCHUTEIBHOCTh MEXaHUYECKOTO JIBUKECHUS

8.3 PaBHOMEpHOE NPSIMOIMHENHOE IBUKECHHE
#i##Par###HepaBHOMEpHOE MPSAMOJIMHEHHOE JIBUKEHUE.

8.4 CpenHsisi 1 MTHOBEHHasl CKOPOCTb Tejla MPU HEPaBHOMEPHOM
JIBMKEHUH

8.5 Yckopenune. PaBHOYCKOPEHHOE MPSIMOIIMHENHOE IBUKEHHE

8.6 ###Par###CBoboaHoe nagenue. OnbiTel ["anumnes
#H##Par###PaBHoMepHOE JBMKEHHUE IO OKpYykHOCTH. [lepuon u

8.7 yactora oOpamieHus. JIuHeliHas W yrjaoBas CKOpOCTH.
LleHTpOoCTpeMHUTENBHOE YCKOPEHHE

8.8 [Tepserit 3akon HproToHa

8 o

8.9 Bropoii 3akon HeroToHa

8.10 Tperuii 3akoH HeroToHa

8.11 ###Par###1 [puHIun Cyneprno3uiuy CUIl

8.12 Cuna ynpyroctu. 3akoH ['yka

813 ###Par###Cuna TpeHMA: cuiaa TPEHUS CKOJBXEHHS, CHUIIa
TPEHUSI TIOKOS, IPYTUE BHIIBI TPEHUS

814 #H##Par###Cuna TSHKECTM W 3aKOH BCEMHUPHOTO TATOTCHUSI.
YckopeHue cBOOOAHOTO MaACHHUS

815 IBwxkenne miaHer Bokpyr Comnua. IlepBas kocMmuueckas
ckopocTb. HeBecoMOCTh 1 Iieperpysku

8.16 PaBHOBecue MarepuanbHO TOUKH. AOCOIIOTHO TBEPAOE TEIO

817 ###Par###PaBHOBecHEe TBEPIOrO TeNa C 3aKPEIIEHHOW OCBHIO
BpameHusi. MoMeHT cuiibl. LIeHTp TskecTn

8.18 Nmmynse Tena. U3menenne umiynbca. IMIyabe CUTbI




8.19

3aKOH COXpaHEHMs UMITYJIbCA

8.20

#HH#HPar###PeakTHBHOE OBIKEHUE

8.21

Mexanuueckasi paboTa U MOIIHOCTb

8.22

8.23

Pabora cun TspkecTH, ynpyroctd, TpeHus. CBsi3b SHEPIUU U
paboThl

[ToTeHIMambHAs SHEPTHs TeJa, MOJHATOrO HaJ MOBEPXHOCTHIO
3emian

8.24
8.25

[ToTenuuanpHasi SHEPTUS CKATON MPY>KUHbI

#H##Par###Kunernueckas sHeprus. TeopemMa O KHHETHYECKOM
SHEPTUU

8.26

H##H#Par###3akoH cOXpaHEeHUs: MEXaHUYECKOM 3Heprun

8.27

8.28

8.29

[IpakTuueckue padbOTHI:

OmnpeneneHue cpegHel CKOPOCTH CKOJBXEHHUS Opycka WM
JBIDKEHUS HIapHKa MO HAKIOHHOW TIutockocTH. OmpeneneHue
YCKOpPEHHUsl Tejla HpU PABHOYCKOPEHHOM JBMXKEHHM IO
HAKJIOHHOH IUIOCKOCTH.

HccnenoBanue  3aBUCUMOCTM  IYTH  OT  BpPEMEHHU  IIpHU
PaBHOYCKOPEHHOM JIBM)KEHUHU 0€3 HaualbHONU CKOPOCTH.
[IpoBepka rumoTesbl: €ciau MPU PaBHOYCKOPEHHOM JBH)KEHUU
0e3 HayaJIbHOW CKOPOCTH IyTH OTHOCSTCA KakK pPsAJ HEUYETHBIX
qyucel, TO  COOTBETCTBYIOUIME  IPOMEXYTKH  BPEMEHH
OJTMHAKOBEI.

HccnenoBanue 3aBUCHMOCTU CHJIBI TPEHUS CKOJIBKEHUS OT CHUJIbI
HOopMasibHOTO AaBieHus. Onpenenenne KodpduuueHTa TpeHus
CKOJIb)KEHHUSI. Onpenenenue KECTKOCTH HPY>KUHBIL.
Onpenenenne paboThl CWIBI TPEHHUS TPU PaBHOMEPHOM
JBIDKEHUM  Tela MO  TOPU3OHTAIBHOM  MOBEPXHOCTH.
Omnpenenenue pabOThl CHIIBI YIIPYTOCTU NMPHU MOABEME Ipy3a C
UCIOJIb30BAHNEM HEMOJIBUKHOTO U TIOJIBUXKHOTO OJIOKOB
dusnueckue sBJICHUS B NpPUPOAE: MNPWIMBBI U  OTJIMBBHI,
nBrokeHue TiaHeT COTHEeYHOW CHCTEMBI, pEaKTUBHOE JTBMIKCHUE
KHBBIX OPIaHU3MOB

TexHu4eckue yCTpOMCTBA: CHHUJIOMETDP, JATYUKH ITOJOKEHHUS,
pacCTOSHUS U YCKOPEHHUS], PAKETHI

MEXAHUWYECKHUE KOJIEFAHMA 1 BOJIHBI

KonebarensHoe JABHIKCHUC. OcHoBHbBIC XapaKTCPUCTHUKU

91 KOJIeOaHUH: TIEPHO/I, YaCTOTa, aMIUTUTY/a

92 MareMatnueckuii ¥ TPYXWUHHBIA MasATHUKHU. IIpeBpamienue
SHEpPIruu Npu KoJIeOaTeIbHOM JIBHKEHUH

9.3 3aryxaromue konebanus. Beinyxennsle koaebanus. Pezonanc
Mexannuyeckne BONHBL. ~CBOMCTBA MEXAHMYECKUX  BOJIH.

9.4 [IpononbHbIe U TONIEpeYHbIE BOJHBIL. /lIMHA BOJIHBI M CKOPOCTH
e pacrpocTpaHeHHs. MexaHU4ecKHe BOJHBI B TBEPJIOM Telle,
CEHNCMUYECKHE BOJIHBI

9.5 3ByK. ['poMKOCTB U BbICOTa 3ByKa. OTpakeHue 3ByKa

9.6 Wudpa3Byk u yabTpa3ByK

9.7 [IpakTudeckue pabOThI:




9.8

9.9

Omnpenenenue 4acTOThl U TIepuoa KojaeOaHH MaTeMaTHIeCKOTO
MasiTHUKA.

Omnpenenenue 4acTOThl W MEpUojAa KoJeOaHWW TNPYKHUHHOTO
MasiTHUKA

HccnenoBanue 3aBUCHMOCTHU nepuozaa KoJsieOaHuH
MOJIBEIIICHHOTO K HHUTHU Tpy3a OT JUIMHBI HUTHU. MccrnenoBanue
3aBUCUMOCTH TIE€PHOAA KOJICOAHUN NPYKHUHHOTO MasTHHKA OT
Maccel Tpy3a. [IpoBepka He3aBHCHMOCTH HepHoaa KojeOaHWi
rpy3a, MOABEIICHHOTO K HHUTH, OT MAacChl Ipy3a M >KECTKOCTH
npykuHbl. M3mMepenne yckopeHus: cBOOOTHOTO MaIeHHS
@dusnyeckne SABIEHHS B INPHUPOAE: BOCIPUATHE 3BYKOB

JKUBOTHBIMH, 3EMJIETPSICEHHE, CEMCMHUYECKHUE BOJIHBI, I[yHAMHU,
3X0

TexHuueckue ycTpoicTBa: 3X0JI0T, UCIIOJIb30BaHUE YIIbTPa3BYKa
B OBITY U TEXHHUKE

10

11

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMATI'HUTHBIE BOJIHBI

101 DONEeKTpOMarHuTHOE  Moje.  DJIEKTPOMAarHUTHHIE  BOJIHBI.
CBoiicTBa 3J1IEKTPOMAarHUTHBIX BOJH

10.2 [Ikana 31€KTPOMarHUTHBIX BOJH

103 SJIeE(TpOMarHI/ITHaﬂ npupoja ceera. CkopocTh cBeTa. BoiHOBBIE
CBOWCTBa cBeTa
[IpakTuyeckue paboOTHI:

10.4 N3yueHne CBOWCTB DJIEKTPOMAarHUTHBIX BOJH C IIOMOLIBIO
MOOWIBHOTO TeledoHa

105 dusnueckue SBIEHUS B NpUpPOjE: OHONOTHYECKOe AEHCTBHE
BUJIUMOT0, YIbTPa(QHOJIETOBOIO U PEHTI€HOBCKOTIO U3TyYEHUI

106 Texunueckue YC”prfICTBaZ WCIIOJIb30BAHNE AJIEKTPOMArHUTHBIX
BOJIH JUIsl COTOBOM CBSI3H

CBETOBBIE ABJIEHU A

111 JlyueBast monens cBera. MicTouHMKHM cBETa

11.2 [IpsimosiMHENHOE PacIIPOCTPAHEHHUE CBETA

11.3 OTtpaxenue ceta. [lmockoe 3epkano. 3aK0H OTpaKeHHS CBETa

114 [Ipenomiienne cBera. 3akoH mnpenomieHust cseta. [lonHoe
BHYTPEHHEE OTPAKEHUE CBETA

115 JInnza. Xop sydel B JINH3E

11.6 Ontuueckas cucrema QoToarmapara, MUKPOCKOTIA M TEJIECKOTa

117 I'maz  kak  onTuueckas  cucrema.  bimsopykocTte  H
JAJIbHO30PKOCTh

118 Paznoxenue Oenoro cBera B croekTp. OmbiTel HploToHA.
Ciio)keHne CeKTpaJIbHBIX HBETOB. Jlucnepcus ceera
[IpakTuueckue padbOTHI:
###Par###lccnenoBanne  3aBUCHUMOCTH  YIJla  OTPaKEHHUS
CBETOBOI'O JIy4a OT yIJia MaJeHHusl.

11.9 ##HPar###113ydeHre XxapakTepUCTHK M300paskeHHs TpeaMeTa B

IJIOCKOM 3€pKale.
###Par###lccnenoBanne  3aBUCHUMOCTH  yIVIa  IIPEJIOMIICHHUS
CBETOBOIO Jlydya OT yrja NaJeHUs Ha TpaHUIe «BO3AyX —




CTEKJION.

#H##Par### lonyuyeHue n300paKeHUN C MOMOIIBIO COOMPAOIICH
JMH3HI.

#H##Par###OnpenencHue GOKYCHOTO PaCCTOSHUS U ONTHYCCKOM
CWJIBI COOMPATOIIEH JTNH3HI.

#HHPar###OnBITH IO Pa3IOKEHUIO OSJIOr0 CBETa B CIIEKTP.
#H##Par###OnbITEL 10 BOCHPUATHIO LIBETA MPEAMETOB NPU HUX
HaOII0JICHUU Yepe3 IIBETOBbIC (PUIIBTPHI

dusndyeckue SBICHUS B Iprupoac: 3aTMCHHUA COJ'IHHa n HyHBI,

11.10 I[BeTa TeJ, ONTHYECKHE siBICHHUS B aTMmochepe (mBeT Heba,
pedpakius, pagyra, MUpax)

1111 TexHuueckue yCTpoilcTBa: OuYKH, IepHckomn, ¢oToanmnapar,
ONTUYECKUE CBETOBOIBI

KBAHTOBGBGIE SABJIEHUA

121 OnwiTel Pesepdopna u miaHeTapHas Mozelb atoma. Mojenb
aroma bopa

122 Hcnyckanwe ©  TOTJIONICHWE CBeTa aTOMOM. KBaHTHL
JInHenyaTsie CIIEKTPhI

12.3 PannoaktuBHOCTH. Anlb(ha, OeTa- ¥ raMMa-u3TydeHUs

124 Ctpoenue atoMHOTO siipa. HykinoHHas Moiens aTOMHOTO sipa.
H3oTonsl

195 PamnoakTuBHBIC TipeBpanicHus. [leproy momypacmana aTOMHBIX
snep

126 Snepusle peakiuu. 3aKOHBI COXpaHEHMs 3apsAIOBOTO U
MacCOBOTO YHCET

12.7 DHeprus CBA3M aTOMHBIX siiep. CBs3b MAacChl U SHEPTUU

12 128 PeaK"LII/II/I cuHTe3a u AeneHus saep. Mcrounuku sueprun ComnHIla

1 3BE3]

12.9 SAnepHas sHepretuka. J[elicTBUE paJuOAKTUBHBIX W3IYYEHUN Ha
KUBBIE OpPTraHU3MBI
[IpakTudeckue pabOTHI:
Ha0umroieHre CTUTONIHBIX U JIMHEHYAThIX CIIEKTPOB H3JTYUICHUS.

12.10 HccnenoBanue TpPEeKOB: UW3MEPEHHUE SHEPIHMM  YaCTULIIO
TOPMO3HOMY IyTH (TI0 (hoTOrpadusim).
N3mepenue pagroakTuBHOTO (hoHA
duznyeckue SIBIICHUS B pUpOJIE: €CTECTBEHHBII

1211 paMOaKTUBHBIN (OH, KOCMHYECKHE JIYHH, - PajHOaKTHBHOE
W3ITy4eHUe TMPUPOTHBIX MHHEPAJIOB, JCWCTBHUE PaTHOAKTUBHBIX
M3JIy4€HU Ha OPraHU3M YeJIOBEKa

1212 TexHuyeckue yCTPOMCTBA: CHEKTPOCKON, WHAMBHUIYAIbHBII

JO3UMETp, KaMepa Bunbscona



IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBLHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kona
NpoBepseMOro
TpeOOBaHMs

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM pe3yJibTaTaM 6a30BOro
YPOBHSI OCBOCHHUS OCHOBHOI 00pa30BaTe/IbHOM IPOrPaMMbl OCHOBHOT'0
o0urero oopazoBanusi Ha ocHoBe PI'OC

[Tornmanue posin GU3MKH B HAYYHOH KapTUHE MHUPA; CHOPMUPOBAHHOCTH
0a30BBIX TPEACTABICHUI O 3aKOHOMEPHOW CBS3M W I03HABAEMOCTH
SBIIGHUH  TPUPOJBI, O  POIM  OKCIepuMeHTa B  (Qusuke, O
cuctemooOpasyronie pond (QU3MKA B Pa3BUTHH €CTECTBEHHBIX HayK,
TEXHUKU W TEXHOJIOTHH, 00 3BOJIONWU (U3NUYECKUX 3HAHWA U MX POJIH B
[EJIOCTHOW €CTECTBEHHOHAYYHOW KapTHHE MHpA, O BKIAJEe POCCUHUCKHX U
3apyOeKHBIX yUEHBIX-(U3UKOB B Pa3BUTHE HAYKH, OOBSCHEHHUE MPOIIECCOB
OKPY’KAIOIIero MUpa, pa3BUTHUE TEXHUKH U TEXHOJIOTUN

3HaHUs O BHJAX MaTrepuu (BELIECTBO M IOJE), O JABWKEHMU KakK Criocode
CYIIECTBOBaHHUS MAaTepuH, 00 aTOMHO-MOJIEKYJSPHOH TEOPUH CTPOCHHUS
BEIECTBA, O (PU3NYECKOH CYLUIHOCTH SBJICHUN NPHUPOJBI (MEXaHUYECKHX,
TEIUIOBBIX, JIEKTPOMArHUTHBIX U KBAaHTOBBIX); YMEHUE pa3jinyaTh SIBICHUS
[0 ONUCAaHUIO HUX XapaKTepHbIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (U3NYECKOE SBICHUE; YMEHHUE pPAcIO3HaBaTh
NPOSIBIIEHUE H3YYEHHBIX (U3NYECKUX SIBJICHUH B OKpYKAIOUIEM MMpeE,
BBIJIETISIS MX CYLLIECTBEHHBIE CBOMCTBA (ITPU3HAKHU)

BJ'IaI[eHI/Ie OCHOBaMH TIOHSITHHHOTO arrmapara U CHMBOJIMYCCKOTO sA3bIKA
(1)I/I3I/IKI/I U HCIOJIb30BAHHUC HUX I PCIICHUA y‘Ie6HHX 3aaa4; YMCHHC
XapaKTECPHU30BaATh CBOICTBA TCII, (1)I/I3I/I‘~IGCKI/I€ ABJICHUA W IMPOLECCCHI,
HCIIOJIb3Ys Q)yHHaMCHTaHLHLIe 1 OMIIMPHUYCCKUC 3aKOHBI

YMeHne OIHCHIBATh HN3YUCHHBIC CBOMCTBA TEII M (1)I/ISI/I‘~I€CKI/I€ SIBJICHUA,
HCIIOJIb3Ys (I)I/I3I/I‘-ICCKI/IG BCJINYHHBI

Bnanenue ocHOBaMHM METOAOB HAy4YHOTO MO3HAHHS C YYETOM COOIOICHUS
npaBuJI 6e30mMacHOro Tpyaa: HabmoieHne PU3NUECKUX SBJICHUMN:

YMEHHE CaMOCTOATEIBHO COOMpaTh HKCIEPUMEHTaIbHYI0 YCTAaHOBKY W3
JIAHHOTO Ha0opa 00OpYAOBaHUS O WHCTPYKIIUHU, OMKUCHIBATH XOJ| OMBITA U
3aMKCHIBATh €r0 Pe3yNbTaThl, HOPMYITHPOBATH BHIBOIBL;

MPOBEJICHUE TPSIMBIX W KOCBEHHBIX W3MEPCHUH (PU3NICCKUX BEIIMYUH:
YMEHHE  IUIAHUPOBAaTh  HM3MEPEHHs,  CaMOCTOATENIbHO  COOMpAaTh
9KCIIEPUMEHTAIILHYIO YCTAHOBKY I10 WHCTPYKIIUH, BBIYUCIATH 3HAYCHUE
BEJIMYMHBI M aHAJIM3UPOBAThH MOJIYUYEHHBIE PE3YNIbTATHI C YUETOM 3aJaHHOU
MOTPEIIHOCTH PE3YJIbTaTOB U3MEPEHUH;

IpoBe/IeHUE HECJIOKHBIX AKCIIEPUMEHTATbHBIX WCCIIeIOBaHMUI;
CaMOCTOSITENIFHO COOMPATh AKCIEPUMEHTAIBHYIO YCTAHOBKY W MPOBOJIUTH
WCCJICIOBAaHNE TI0 MHCTPYKIIMH, MPEACTABISATH MONTYYCHHBIE 3aBHCHUMOCTH
busznyeckux BEJIWYMH B BUAE Tabiull W TpaduUKOB, YYUTHIBATH
MOTPENIHOCTH, JeNIaTh BBIBOJBI IO PE3YNIbTaTaM UCCIEIOBAHUS

[TornMaHue XapaKTepHBIX CBOMCTB (M3MUECKUX MOJeNel (MaTepuaabHas
TOYKa, aOCOJIOTHO TBEPAOE TEJIO, MOJACIUA CTPOCHHS Ta30B, KHIKOCTEH U
TBEPABIX TeJ, MJIaHEeTapHas MOJeNb aToMa, HYKJIOHHAas MOJENIb aTOMHOT'O




A1pa) U yMEHUE IPUMEHSATh UX JJIs1 00bsACHEHHS (PU3NYECKHUX MPOLIECCOB

YMmenne o0bACHATh (PU3NYECKHE MPOLIECCH U CBOMCTBA TEJl, B TOM YHCIE U
B KOHTEKCTE€ CHUTyallUd NPAKTUKO-OPUEHTHUPOBAHHOIO Xapakrepa, B
YACTHOCTH, BBIABJISATH IPUYMHHO-CICACTBEHHbIE CBSI3U U CTPOUTH
0oOBsICHEHHE C ONMOPOM Ha H3Y4YEHHbIE CBOWCTBA (DU3UYECKUX SBIICHUH,
¢du3nUecKkre 3aK0HbI, 3AKOHOMEPHOCTH U MOJIEITH

YMenue pemats pacu€éTHbIe 3a1a4n (Ha 0a3e 2 — 3 ypaBHEHHIA), UCIIOJIB3YS
3aKOHBI U (hOPMYIIbI, CBsI3bIBAIOLIUE (DU3MUECKHUE BETUUYHMHBI, B YACTHOCTH,
3alMChIBaTh KPAaTKOE YCJIOBUE 3a/1auyd, BBIABJIATH HEJOCTAIOLIUE JaHHBIE,
BbIOMpaTh 3aKOHBl W (GOpMyINbl, HeoOXoIuMble [uid €€ peleHus,
UCIIOJIb30BaTh CIPABOYHBIE JaHHBIC, IPOBOAUTH pacu€Thl U OLEHUBATh
PEATMCTUYHOCTD MOJTYYEHHOTO 3HA4eHHs (DU3MUECKON BEIIMYMHBI; YMEHUE
OTpeNeNATh Pa3MEPHOCTh (PU3MUECKOW BEIMYHMHBI, IOJYYCHHOH IpH
pellIeHUH 33291

YMeHue xapakTepu30BaTh PUHIUIBI JEHCTBUS TEXHUYECKUX YCTPOMCTB, B
TOM 4YHUCJIe OBITOBBIX NPUOOPOB, M MPOMBIIUICHHBIX TEXHOJIOTHYECKHX
IPOLIECCOB 10 UX OMMCAHUIO, UCHOJb3Yys 3HAHUS O CBOMCTBAX (PU3UYECKUX
SIBJICHUI U HEOOXOAMMBbIe (PU3MYECKHe 3aKOHOMEPHOCTH

10

YMeHHe UCIOJIb30BaTh 3HAHUS O (U3WYECCKHUX SIBICHHSIX B IOBCEIHEBHOU
KHU3HU JUId oOecredeHns: 0e30IacHOCTH TpU OoOpamieHHuH ¢ OBITOBBIMHU
npubopaMu M TEXHHUYECKUMH YCTPONCTBAMH, COXPAHEHHS 30POBbS U
COOIIIOJICHHSI HOPM HKOJIOTHYECKOTO TOBEJCHHUS B OKPY)KAIOILICH Cpere;
NOHMMaHHE HEOOXOJUMOCTH TPUMEHEHUS JIOCTHXKCHHU (U3UKUH |
TEXHOJIOTUH [T PAllMOHATBHOTO MPHUPOJIOTIONH30BAHMS

11

OnelT  moucka, IMpeoOpa3oBaHHUs W NpPEACTaBieHUs UHGPOpMaLUU
¢u3nUeckoro - coiepKaHMWs C  MCIOJb30BaHMEM  HH(OPMAIMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTUH; YMEHHE OLIEHHUBAaTh JOCTOBEPHOCTh
NOJYy4eHHOM MH(OpManmuu Ha OCHOBE HMMEIOLIUXCA 3HAaHUH |
JOTIONTHUTEIbHBIX MCTOYHUKOB; YMEHHE HCIOJIb30BaTh IPH BBINOJIHEHUU
y4yeOHbIX 3aJaHMi HAyYHO-TIONMYJSIPHYIO  JIUTEpaTypy (U3NYECKOro
CoJIepKaHusl, CIIpaBOYHbIE MaTepuaibl, pecypchl ceT VHTepHeT; BianeHue
0a30BbIMM HaBbIKaMM IpeoOpa3zoBaHUs MH(OpMAIMM W3 OAHON 3HAKOBOM
CUCTEMBl B JpYI'yl0; YMEHHE co37aBaTb COOCTBEHHbIE IMHUCbMEHHBIE U
YCTHBIE COOOIIEHUs] HA OCHOBE MH(OPMAIMH U3 HECKOJIBKUX UCTOYHUKOB




HEPEYEHD 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA OI'3 ITIO ®U3UKE

Ko IIpoBepsieMblii 3JIeMEHT COIeP:KAHUSA

1 MEXAHUWYECKUE ABJIEHUA

1.1 Mexanuueckoe aBuxeHue. Marepuanphas Touka. Cucrema otcuéra. OTHOCUTEIBHOCTD JIBUKCHUS

12 PaBHOMepHOE 1 HepaBHOMEpHOE ABMkKeHHE. CpemHsisi ckopocTh. Dopmyra I BEIYUCIICHUS CpeHel ckopocTH: v = S/t

PaBHOMCpHOG HpHMOHHHeﬁHOG JABHMIXXCHUC. 3aBHCHUMOCTD KOOpAUHATBlI TCJla OT BPEMCHU B ClIy4ac pPAaBHOMCPHOI'O HpHMOHHHeﬁHOFO
JABHXCHHA:

13 x(f)=x,+vft

Fpa(bI/IKI/I 3aBUCUMOCTH OT BPCMCHHU Ui IPOCKIUU CKOPOCTH, HNPOCKOHUHN ICPEMCIICHUA, ITYyTHU, KOOpAWHATBI IIPU PABHOMCPHOM
HpﬂMOHHHeﬁHOM JBWXKXCHUU

3aBUCHMOCTD KOOpAMWHATHI T€JIa OT BpEMCHHU B CIIy4a€ paBHOYCKOPCHHOI'O HpﬂMOHHHGﬁHOFO JABHXCHUA:

-

El...
Sy(f) =V, *+a* =

F

q)OpMy.]'IBI AJIg IIPOCKIUU ITEPEMCIICHUS, ITPOCKIIMN CKOPOCTU U MPOCKIHNU YCKOPCHUA ITPH PABHOYCKOPCHHOM HpHMOHHHeﬁHOM JABHKCHUU

;2
s =y, t+a, -—,
14 2
U.\'(f) =Up, +a, £,

a.(f)=canst,

o] 5

e 2 _ 4
Uiy Uiy Sy

I'padviky 3aBUCUMOCTH OT BpPEMEHHU IS TMPOEKIUU YCKOPEHHs, MPOEKIUU CKOPOCTH, MPOCKIMH IepEeMEeIleHUs], KOOPAHHATHI TpHU
PaBHOYCKOPEHHOM MPSAMOJUHEHHOM JBHKECHUU

CBoOoanoe nmageHue. @opMyIibl, OMUCHIBAIOIINE CBOOOAHOE TAJCHUE TeJla M0 BEPTUKAIHU (JIBI)KCHHE Tea BHU3 WJIM BBEPX OTHOCHUTEIHHO
15 noBepxHOCTH 3emin). ['paduku 3aBUCUMOCTH OT BpEMEHU ISl TPOSKIIUY YCKOPEHUs, MMPOEKIINH CKOPOCTH U KOOPAUHATHI IIPH CBOOOIHOM
MaJICHUH Teja MO BEPTUKAIN

CKopocTh paBHOMEPHOTO ABMKEHMSI TeJIa M0 OKpYyKHOCTH. HanpaBieHne ckopocTH.
®dopmyna a7 BBIYUCICHUS CKOPOCTH Yepe3 painyc OKPYKHOCTH M MEepHO 00paleHHs:

1.6 _2mR
V=TT

[lenTpocTpeMuTenbHOe yeckopeHue. HampapiieHue e HTpOCTpEMUTENBHOTO YCKOpeHus. Popmyiia 1j1sl BBIYUCICHUS YCKOPEHUSI:




_uw
“=R
®opmyia, cBSI3bIBAIONIAs IEPUOJT U YACTOTY OOpalCHHUS:
v = 1
T

Macca. ITnornocts Bemecrsa. @opmMyra s BBIYUCIECHUS IUIOTHOCTH:

_m
17 Py

1.8 = Cwuna — BexTopHas ¢puszndeckas BennuuHa. CI0XKEHUE CHIT

19  SBnenue unepuuu. I[lepssrit 3axon HeroToHa

Bropoii 3akon HerotoHa:
110 F=m-a

CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOPA CHJIbI, IEMCTBYIOIIEH Ha TEJIO
B3anmopeicteue Ten. Tperuit 3akoH Herorona:

1.11 Fy y=-F_,

TpCHI/IC IMOKOsA U TPCHUC CKOJIbKCHHUA. d)opMyna AJI BBIYUCIICHUA MOAYJIA CUJIBI TPCHUS CKOJIBXKCHUS!

110 Fmp=rN

Hedbopmarus Tena. Yrpyrue u Heynpyrue neopmanuu. 3aKoH ynpyroi aedopmanuu (3akoH ['yka):

BCGMI/IpHOG TATOTCHHEC. 3aKOH BCCMUPHOI'O TATOTCHUSA:

my - M,
1.14 F=G-—L1 _2
R
Cuiia TshKecTH. Y CKOpeHHE CBOOOIHOTO MaJICHHMS.




dopMyia 7151 BBIMUCICHHSI CHITBI TSHKECTH BOJIM3M TTOBepXHOCTH 3emun: F = mg.
JIBmxenue mianeT Bokpyr Comnnna. [lepBas kocmuyeckas ckopocTh. HeBecoMOCTh U meperpy3ku

Wmnynbe Tena — BeKTopHast pu3nyeckasi BeIMUUHA.

1.15 pP=mo

I/IMHYHBC CHUCTeMBbI Ten. M3MeHeHne HMITYJIbCA. I/IMHy.]'II)C CHIJIbI
3akoH COXpaHCHUA UMITYyJIbCa IJIsd SaMKHYTOﬁ CUCTCMBI TCJI:
1.16  p=ny +im,U, =const

PeakTuBHOE ABMKEHUE
Mexanunueckas padora. @opmMyria 71l BBIYUCICHUS paOOThI CUJIBI:

A=Fscosa

Mexannueckas MOITHOCTb:
1.17
A

4

N=

Kunernueckas u NMOTCHIHAJIbHAA SHECPIUs. dDOpMyna JJIA BBIYHUCJICHU A KHHETHYECKOM OHECPTHUHU:

IJE)E
BTy
1.18 Teopema o kuHeTHYeCKOM 3Heprun. opMyra AJisi BEIYUCIEHUS MOTEHIMAIbHOW SHEPTUH TeJa, TOAHATOrO
HaJ 3eMIen:

E,=mgh

Mexannyeckas dHEeprus:

E=E;+E,

1.19 . .
3aKoH COXPAaHCHUA MEXAHNYCCKON DHEPIUH. d)opMyna AJId 3aKOHAa COXpaHCHUA MEXaHUYCCKON DHECPTUH B OTCYTCTBUEC CUJI TPCHUA! E=

const.
[IpeBpanieHne MEXaHMYECKOW SHEPTUU NP HAJIMYUH CUIIBI TPEHHUSL.

[TpocThie MeXaHU3MBI. «30JI0TOE TPABUIIO» MEXAHUKH.
Poraar. Moment cuisl: M - Fl.
1.20  VYcinoBue paBHOBecCHS pblyara:

M +M, +..=0




1.21

1.22

1.23

1.24

[ToasmxHBIN 1 HeTOABWKHBIN O6510Ku. KITJ[ mpocThIx MeXxaHU3MOB,
n= Aumma

A—aarpaqe:ﬂm A

JlaBiieHre TBEPAOTO TENA.
dopmyra 1715 BBIYUCIICHUS JaBJICHUs TBEPAOro Tena:

_E
p_S'

JaBnenue raza. ATMocdepHoe 1aBlIeHUE.
['uapocTaTnyeckoe 1aBlieHUE BHYTPH KUIKOCTH.
®opMyina 17151 BBIYMCIICHUS 1aBJICHUS] BHYTPHU KUAKOCTH:

p=pgh+p,

3axoH [lackans. I'mapaBinudeckuii npecc
3akoH Apxumena. @opmyiia i ONpPEesICHNs BHITAIKUBAIOIIEH CUJIbI, IEUCTBYIOIIEH Ha TEJO, MOTPYKEHHOE B KUJIKOCTh WU Ias:

F_j‘m. =pgV

YcaoBue miaBanus teaa. [lnapanue CYZAO0B H BO3QYXOILIABAHUEC
MexaHUYEeCKHE KOJICOaHus. AMHJ'II/ITy,I[a, nepuoa U 4aCtora KoJIeOaHMIA. CDOpMy.TIa, CBA3bIBAIOIIAA 9aCTOTY U ICPUO] KoJIeOaHMIA:

1.25

Matemaruueckuil U Ipy>KMHHBIN MasTHUKH. [IpeBpaliieHre sHeprun npu Kosiae0aTeIbHOM JABHKEHUH

1.26

3aryxatomue Kojebanus. BeinykaeHnnbie koebanus. Pezonanc

1.27

1.28

1.29

MexaHNYeCcKHe BOJIHEL. HpO)IOJ'II)HI)Ie H MIOMNECPCUHBIC BOJTHBI. HJ'H/IHa BOJIHBI U CKOPOCTH PACIIPOCTPAHCHUA BOJIHBI:
A=v-T

3ByK. I'poMKOCTb U BBICOTa 3ByKa. OTpaxkeHHe 3ByKOBOM BOJHBI Ha TpaHMIIe ABYX cpell. MH(dpa3Byk U yabTpa3ByK

Ipaxmuueckue pabomol

N3mepenne cpenHeil TUIOTHOCTH BEIIECTBA; apXUMEIOBOM CHIIBI; KECTKOCTH MPYKUHBI; KO3(PGUIIMEHTA TPEHUS CKOJIBKECHHSI; PAOOTHI CHITBI
TPEHHsI, CUIIBI YIPYTOCTH; CPeTHEH CKOPOCTH IBHMKEHUS OpycKa MO HAKJIOHHOW IJIOCKOCTH; YCKOpEHHs Opycka MpH ABHXKEHUU IIO
HaKJIOHHOM TIJIOCKOCTH;, YacTOThI M TMepuoa KoieOaHWi MaTeMaTHYeCKOTO MAasTHHMKA; YacTOTHl M TEepUOoJaa KoJIeOaHWW MPYKUHHOTO
MasiTHUKA; MOMEHTA CHJIbI, IEHCTBYIOIIETO HA phlYar; pabOThl CHIIBI YIIPYTOCTH MPHU MOABEME Tpy3a C MOMOIIBI0 HEMOABHKHOTO OJI0Ka,
paboOTHI CHITBI YIIPYTOCTH MPHU NOIBEME TPy3a € TIOMOIIBIO TTOJABMKHOTO OJI0Ka.

HccnenoBanne 3aBUCMMOCTH apXUMENOBOM CHUJIBI OT 00BbEMa MOTPYKEHHON YacTH Tela W OT IUIOTHOCTU >KHJKOCTH; HE3aBUCHUMOCTH
BBITAJIKUBAIOLIECH CHJIBI OT MacChl Te€Jla; CUJIbI TPEHHSI CKOJBXEHHUSI OT CHJIbl HOPMAJbHOIO JABJICHHS M OT pOJa MOBEPXHOCTH; CHJIBI




YIPYroCTH, BOSHUKAIOWIEH B MPYXHUHE, OT CTENEHN JeOpMaLuy NPYyKUHBI; YCKOPEHUs OpycKa OT yrila HaKJIOHA HaIlpaBJIsIoIIei; nepuoa
(gyacToThl) KONEOAHUI HUTSHOTO MAsTHUKA OT JJIMHBI HUTH, Nepruoja KOJeOaHUH MPYKUHHOTO MasTHHUKA OT MacChl Tpy3a M JKECTKOCTH
IPY>KUHBI; MCCIEJOBaHUE HE3aBUCHUMOCTU IE€pHOAa KojeOaHMM HUTSHOIO MasTHMKA OT Macchl Irpy3a. [IpoBepka yciaoBus paBHOBECHS
ppluara

Quzuueckue sA61eHUs 6 NPUpooe: TIPUMEPHI IBUKEHUS C PA3IMYHBIMU CKOPOCTSAMH B )KUBOW U HEKUBOU MPUPOJIE, ICUCTBUE CUIIBI TPEHUS B
MPUPOJIE U TEXHUKE, IPUIUBBI U OTJIMBHIL, ABMKeHUE MuaHeT COMHEYHOM CUCTEMbl, PEaKTUBHOE JIBUKEHHE )KHBBIX OPraHU3MOB, phlYaru B

1.30 TeJIe YelloBeKa, BIMSHUE aTMOC(EPHOTO JIaBICHUS Ha KUBOW OPraHM3M, IJIaBaHUE PHIO, BOCHPUSATHE 3BYKOB JKUBOTHBIMH, 3eMJICT PSICEHUE,
celiCMUYeCKHe BOJIHBI, IIyHAMH, 3XO
Texnuueckue ycmpoucmea: CHUAOMETP, NATUUKU IIOJIOKEHUS, PACCTOSHUSL M YCKOPEHUs, AMHAMOMETpP, NOJIIMIIHUKYU, PaKeThl, pblyar,

131 MOJBMKHBIA M HEMOJBM)KHBIM OJIOKHM, HAKIOHHAs TUIOCKOCTb, IPOCTBIE MEXaHH3MbI B OBITY, COOOMIAIOLINECS COCYABI, YCTPOHCTBO
BOJIONPOBOJA, TUAPABINYECKUNA Ipecc, MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOW HAcOC, apeoMeTp, 3XO0JOT, HCIOJIb30BAHUE
YIBTPa3BYKa B ObITY U TEXHUKE

2 TEIUUIOBBIE ABJIEHU A

21 OCHOBHbBIE TIOJOXEHHUS MOJIEKYJISIPHO-KMHETUYECKONH TEOPUM CTpOeHus BellecTBa. Mojenu TBEPAOro, KUIAKOTO M TIa3000pa3HOro
cocTosiHu# BewectBa. Kpucrammueckue u amop@Hble Tena

2.2 JIBmxeHue yacTull BemiecTBa. CBsi3b CKOPOCTH JIBUKEHUS YAaCTHIL ¢ TeMIlepaTypoil. bpoyHoBckoe nBuxkenue, nuddysus

2.3 = CmauuBaHHe U KaOWUIPHBIC SIBICHUS

2.4  TemnoBoe pacuIMpeHHE U CKATHE

2.5 | TemnoBoe paBHOBECHE

2.6 = Buyrpennss sHeprusi. Pabora u Teruionepenava kak crnocoObl N3MEHEHHsI BHYTPEHHEH SHEPTUU

2.7 Bwuasl Temonepenavyn: TEMIONPOBOAHOCTh, KOHBEKIINS, H3ITydeHHIE
Harpesanne u oxnaxzaenue ten. KonuuecTBo TEIOTHL. Y elbHas TEIUIOEMKOCTD:

“8 Q=am(t,-1)
3aKOH COXpaHEHMsI SHEPTUHU B TEIIOBBIX Mpolleccax. Y paBHEHUE TEIJIOBOro OalaHca:

29 QI-I'QE +...:0

210 Hcnapenne n xonaeHcauus. MI3MeHeHHe BHYTPEHHEN SHEpPIMM B IPOLECCE HUCIApEHUs M KOoHAeHcanuu. Kunenue xuakoctu. Y aenbHast
TerioTa napoodpasosanus: L = Q/m

2.11  BmaxHOCTb BO3IyXa
[InaBnenue u kpucraumsanus. V3MeHeHne BHyTpeHHEN SHepTUY NPH IJIaBJICHUN U KPUCTAJUIM3AMH. Y AeNIbHas TeIUIOTa IJIaBICHUS:

2.12 0

& m

2.13  BHyTpeHHSs SHEPrUs CrOpPaHMs TOIUIMBA. Y Ie/IbHAS TEIUIOTa CropaHus Tommmsa: = Q/m

2.14  Tlpuniunsl pabotsl TemioBbix apurareneid. KI1J[ TermmoBoro npurarens

2.15  [lpaxmuueckue pabomuol




N3mepenne yaenbHON TEIUIOEMKOCTH METAJUIMYECKOr0 UUIMHAPA; KOJIUYECTBA TEIIOTHI, MOIYYEHHOTIO BOJOM KOMHATHOM TeMIlepaTyphl
(UKCUPOBAaHHON Macchl, B KOTOPYIO OMYIIEH HArpeThlii MIUIMHIpP; KOJUYECTBA TEIJIOTHI, OTIAHHOTO HArpeThiM LWJIMHAPOM, IOCIE
OMyCKaHUsl €ro B BOJAY KOMHATHOW TEMIEPAaTypbl; OTHOCHUTEJIBbHOM BIAXKHOCTU BO31YyXa; YJEIbHOM TEIJIOTHl IUIABJICHHS JIbJA.
HccnenoBanue M3MEHEHUST TEMIIEpaTyphbl BOJbI IPU Pa3IMYHBIX YCIOBUSX; SIBICHUS TEINIOOOMEHA MPU CMEIIMBAHUH XOJIOIHOW U TOpsYen
BOJIbI; POLIECCA UCTIAPEHUS

Dusuueckue s61eHUs 8 npupode: IMOBEPXHOCTHOC HATSXKCHHUC W KallUWJUIAPHBIC ABJICHHA B IMPHUPOAC, KpHUCTAIJIBI B IPUPOAEC, U3IYUCHHUC

2.16 CounHiia, 3aMep3anue BoJI0EMOB, MOPCKHE OpH3bl; 00pa30BaHKE POCHI, TYMaHa, HHEs, CHEeTa
217 Texuuueckue ycmpoticmea. KanWLISPbl, PUMEPHI UCTIOIh30BAHUS KPUCTAIUIOB, JKUIKOCTHBIA TEPMOMETP, NATYHK TEMIIEPATyPhl, TEPMOC,
CUCTEMa OTOIUICHHSI IOMOB, THTPOMETPBI, IICUXPOMETP, TapoBasi TypOHHA, JBUTAaTEIb BHYTPEHHETO CrOPaHUs
3 DJIEKTPOMAT'HUTHBIE ABJIEHUA
3.1  Dmnextpuzauus ten. /IBa BUaa ANEKTPUUECKUX 3apsI0B
3.2  BzaumopeiicTBue 3apsikeHHBIX Tel. 3akoH KyroHa
3.3 | 3akoH COXpaHEHHs ICKTPUICCKOTO 3apsaa
3.4 | Dnekrpuyeckoe mosie. Hampsok€HHOCTD AIEKTpUYecKoro mouist. [IpHHIAIT CyTTepro3UITK SJICKTPHUYSCKUX MOJIeH (Ha KaYeCTBCHHOM YPOBHE)
3.5  Hocutenu ameKTpudecKux 3apsaoB. JIeicTBIE SICKTPHUSCKOTO MO HA AIEKTpUUYecKue 3apsiibl. [[pOBOTHUKY U IUAJICKTPUKH
36 [TocTosiHHBIM 3nekTpryeckuil Tok. JleiicTBus anekTpuyeckoro Toka. Cuia toka. Hanpsxenue.
I=qg/t,U=Alq
37 DIEKTPUUECKOE COMPOTUBIICHHE. Y IETHHOE ANEKTPUIECKOE COMPOTHBIICHHUE!
R =pl/S
3.8 3akon Oma 151 yuacTka snektpudeckoi memu: | = U/R
[TocnenoBarenbHOE COETMHEHUE TTPOBOIHUKOB:
I, =1, U=U,+U,. R=R +R,
3.9 [lapamnensHoe coeanHEHNE IPOBOJHUKOB PAaBHOTO CONPOTUBIICHUS:
U =U;I=I+1; Rz%.
CMemaHHBIC COSTUHEHUS TIPOBOIHUKOB
3.10 | Pabota u MomHOCTH MekTprudeckoro Toka. A = Ult, P = Ul
3akoH Jlxxoynsa — Jlenua:
3.11 0= 2Rt
3.12 | OmeiT Dpcrena. MarHuTHOE 10JIe IPSIMOTO MTPOBOJAHKKA C TOKOM. JIMHHHM MarHUTHON MHIYKITUU
3.13 | MarauTtHoOe 1moJje MOCTOSHHOTO MarHuTa. B3anMoielicTBHE MOCTOSIHHBIX MAarHUTOB
3.14  JleiicTBME MarHUTHOTO TOJIsi HA TPOBOJIHUK C TOKOM
3.15  Omnprtel @apanes. SABneHue aneKTpoMarnuTHON HHAYKIMH. [IpaBmio Jlenma




IIpaxmuueckue pabomol
H3mepenue 371eKTPUIeCKOT0 COMPOTUBIICHUS PE3UCTOPA; MOIIIHOCTH JICKTPUIECKOTO TOKA; PA0OTHI AJIEKTPUUYECKOTO TOKA.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, BOZHUKAIOIIETO B MIPOBOJHUKE (PE3UCTOPHI, TAMIIOUKA), OT HAIPSHKEHUSI HA KOHIIAX MMPOBOJHUKA;

3.16 3aBHCUMOCTH COTNPOTUBIICHHUS OT JJIMHBI IIPOBOAHUKA, TUIOIIA/IN €TO MOTEPEYHOr0 CEUSHHSI U ySIbHOTO COMPOTHUBIICHHUS.
[lpoBepka mpaBuia Ui SJIEKTPUYECKOTO HANpPSDKEHHS MPU IOCIEAOBATEIFHOM COEAWHCHWH IPOBOJHUKOB; IPaBWJIA ISl CHIIBI
AJIEKTPUUYECKOTO TOKA MPU HapaIIeIbHOM COSAMHEHUH ITPOBOIHUKOB (PE3UCTOPHI U JIAMIIOUKA)

317 Dusuueckue A6ieHUss 8 npupooe: dIEKTPUUYECKHE SBICHUS B arMocdepe, 3MEeKTPUYECTBO JKUBBIX OPraHM3MOB, MAarHUTHOE TOJe 3eMIH,
apeiid noarcoB, posib MArHUTHOTO MOJISL JUIS )KU3HH Ha 3eMJie, IOJIIPHOE CHSHUE
Texnuueckue ycmpoticmea: >IEKTPOCKOII, aMIIEPMETP, BOJIBTMETP, PEOCTAT, CYETUMK IIEKTPUUYECKOI SHEPrHH, 3JIEKTPOOCBETHTEIHHBIC

3.18 mnpubopbl, HarpeBaTeibHBIC SJICKTPONPUOOPHI (IPUMEPHI), DIEKTPUUYECKHE MPEIOXPAHUTENH, OSJICKTPOMArHHUT, JICKTPOJBUTATENb
MOCTOSTHHOTO TOKa, TEHEPaTOP MOCTOSIHHOTO TOKa

3.19  DnekrpomarauTHble BOJHBI. [lIkana 37eKTpOMarHUTHBIX BOJIH

3.20 | JlyueBas mozensb cBeta. [IpsiMonmHeliHOE pacripoCTpaHEHHEe CBETa

3.21  3axon otpaxkeHus certa. [lnockoe 3epkano

3.22  IlpemomieHue cBeTa. 3aKOH MPEIIOMIICHHS CBETa

3.23 | lucmepcus cBeTa

3.24  Jlunza. Xonx nyueit B munH3e. PokycHOe paccTosiHue JuH3bl. Ontudeckas cuia gun3sl: D = 1/F

3.25 TI'ma3 kak ontuyeckas cucreMa. OnTHIecKue mprudopsI
Ilpaxkmuueckue pabomul
#H#HPar###113Mepenrie oNTHUECKONW CUIIBI coOMparomiel JMH3bI; (POKYCHOTO pacCcTOSIHUA coOuparomieil JIMH3bI (110 CBOWCTBY paBEHCTBA

3.26  pa3mepoB mpeaMeTa U U300paKeHHs, KOT/Ia MMPEeIMET PacIiOIo’KeH B TBOWHOM (hoKyce), moKa3aTess IMPEIOMIICHHSI CTEKIIA.
##HPar###ccnenoBanne cBoiicTBa M300paXKeHMsI, TIOJTYYEHHOTO C MOMOIIBIO COOMpAIOLIeH JIMH3bI, U3MEHEHHs (DOKYCHOTO PACCTOSHUS
JBYX CJIOKECHHBIX JIMH3; 3aBUCIMOCTH yIJIa IPEJIOMIICHHUSI CBETOBOTO JIyda OT yIJIa TaJISHHsI Ha TPAHHIIE «BO3YX — CTEKIIO»

3.97 Qusuueckue senrenus 6 npupooe: 3atMenus Connua u JIyHbl, 1[BeTa Tes, ONTHYECKHUE sBJIECHUS B aTMocdepe (uBeT Heba, pedpakuus,
paayra, MUpax)

3.28  Texuuueckue ycmpoiicmea: O4KH, IEPUCKOTI, ()OTOATTIAPAT, ONTHIECKUE CBETOBOIBI

4 KBAHTOBEBGIE SABJIEHUA

4.1 @ PagmoakTuBHOCTH. Anb(a-, 6eTa-, raMMa-u3nydeHus. Peakiuu anbda-u 6era-pacnama

4.2 Omnsitel Pezepdopna mo paccesauto anbda-vactui. [IranerapHas Moienb aToma

4.3  CocrtaB aToMHOTrO sifipa. M30TOIIEI

4.4  llepuon momypacmnajia aTOMHBIX sSJiEp

4.5  SlnepHble peakuuu. 3aKOHBI COXPaHEHMsI 3apsI0BOIO U MAaCCOBOI'O YHCET

46 Dusuyeckue AGNEHUA 6 npupooe: eCTeCTBeHHHfI pPalMOaKTUBHBIM (OH, KOCMUYECKHE JY4H, PaJMOAKTHBHOE H3IIyueHHE MPUPOIHBIX
MHHEPAJIOB, JEWCTBHE PAAMOAKTUBHBIX U3ITYUYCHUI Ha OPraHU3M YEJIOBEKA

4.7 | Texnuyeckue ycmpoticmea. CUEKTPOCKOI, HHANBUAYaJIbHBIA JO3UMETp, Kamepa BuiibcoHa, siaepHas sHepreTika




