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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHU M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
yTIIyOJIEHHOM YPOBHE OCHOBHOM 00pa30BaTeIbHOM MPOTPAMMBI, MPEACTABICHHBIX
B ®I'OC 000, a Takxe ¢ yu€ToM (penepaibHOil pabodeil mporpaMMbl BOCIUTAHUS
u Konuenuuu npenoiaBanus yueoHoro npeamera «Ouzukay.

CopnepkaHue mnporpaMMmbl IO (PU3MKE HAMPaBICHO Ha YJIOBIETBOPEHHE
MOBBIIICHHBIX 3aMPOCOB  OOYYAIOIIMXCS, CTpEeMsIMXca K Oojee TIyOOKOMY
OCBOCHHMIO (M3MYECKUX 3HAHWUW, W Ha (OPMHUPOBAHHE €CTECTBEHHO-HAYYHOU
rPaMOTHOCTH oOydJaromuxcs. B mporpamme mo (u3uke  yIUTBIBAIOTCS
BO3MOXKHOCTH YyueOHOro mpenmera B peanuzanuu TpeboBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pPe3yJibTaTaM OOy4EHHUs, a TAaKKe
MEKIPEIMETHBIC CBSI3M €CTECTBEHHO-HAyYHBIX Y4YEOHBIX MPEAMETOB Ha YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma no (pu3uke ycTaHaBIMBAET paclpeielieHue yueOHOro MaTepuana
1o rojam oOydeHus (10 Kjaccam), MpejyiaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTh
W3YUYCHHS] TEM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHS IMPEIMETHOTO COJIECPKAHUS U
y4ETE BO3PACTHBIX OCOOCHHOCTEM 00yJarouXxcs.

[Iporpamma mo ¢u3uke pa3zpaboTaHa ¢ LEIbI0 OKAa3aHUS METOAUYECKOU
MOMOIIIY YYUTEIIO B CO3/IaHUU paboyelt mMporpaMMbl IO Y4EOHOMY TPEIMETY .

®du3zrka sSBIAETCS CUCTEMOOOPA3YIOUIUM JIJIsl €CTECTBEHHOHAYYHBIX YUeOHBIX
MPEAMETOB, TMOCKOJIbKY (PU3UYECKHE 3aKOHBI JIe)KAT B OCHOBE IIPOIIECCOB U
SABJICHUN, W3yYaeMbIX XWUMHEH, Ouosiorued, actpoHomuend u GU3NIECKON
reorpadueii, BHOCUT BKJaJ B €CTECTBEHHOHAy4YHYH) KapTUHY MHpa,
MpPEeNOoCTaBsieT HamOoJiee SCHbIE O0pa3lbl MPUMEHEHUS HAy4HOTO METOja
MO3HAHUS, TO €CTh CII0C00a MOTYyUYEHHUs JOCTOBEPHBIX 3HAHUI O MUPE.

Onna W3 riaaBHBIX 3a7a4 (PU3UUECKOro oO0pa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOUMT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOW TPAMOTHOCTU U
MHTEpeca K HayKe y 00y4aroluxcsl.

N3yuyenne ¢uszuku Ha yriayOJaEHHOM YypOBHE TIPEIoaraeT yBEpEHHOE
BJIaJICHHE CHEAYIOIUMH KOMIETEHTHOCTSIMH, XapaKTEpU3yIOIIMHU
€CTEeCTBEHHOHAYYHYIO TPAaMOTHOCT:

HAy4YHO OOBSCHSTH SIBJICHUS;

OIICHMBATh ¥ TIOHUMATh OCOOCHHOCTH HAyYHOTO UCCIIEOBAHUS;

WHTEPIPETUPOBATh JAaHHBIE M HMCIOJH30BaTh HAy4YHBIE JOKA3aTelbCTBA IS
MOJTY4YEHHUSI BEIBOJOB.

[lenn wusyueHuss (PU3MKK HA YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUSA
onpenenensl B KoHuenumuu mnpenojaBaHus ydeOHoro mnpeamera «dusnka» B
oOpa3oBarenbHBIX oOpraHusanusx Poccuiickoit ®eneparuu, peaau3yommx
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OCHOBHBIE  0011€00pa30oBaTeNIbHbIE MPOTPAMMBI, YTBEPKIAEHHOW pEIIeHUuEM
Komnernn MunucreperBa npocsemienust Poccutickoii @enepanuu (poToKosa oT 3
nexadps 2019 r. Ne [1K-4BH).

[enu n3ydyenust pu3nKu Ha yriryOJEHHOM ypOBHE:

pa3BUTHE HMHTEpEcCa U CTPEMJICHHMs] OOYyYaIOIIMXCS K HAy4HOMY H3YUYEHHIO
IPUPOJIbI, PA3BUTHE UX UHTEIUIEKTYyaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE TPEACTABICHUN O HAYYHOM METOJAE MO3HaHWUS U (HOPMUPOBAHHE
UCCJIEIOBATEIBCKOIO OTHOIIEHUS K OKPYKAIOLIUM SIBICHUSM;

(opMHUpOBaHKE HAYYHOI'O MHUPOBO33PEHMs KaK pe3yJibTaTa U3y4YEHHs OCHOB
CTPOEHMSI MAaTEPUH U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHY;

dbopMupoBaHHEe YMEHUUW NPUMEHATH (U3MUECKUE 3HAHUSA U HAyYHbIC
JI0Ka3aTeNbCTBA I OOBICHEHUS! OKPYKAIOIINX SBJICHMUIA;

(GopMUpOBaHHE NPEACTABICHUA O pPOIM (PUMKK AJIL Pa3sBUTHS JIPYTHX
€CTECTBEHHBIX HAayK, TEXHUKHU U TEXHOJIOTHI;

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX  cdepax  Oyayuien
npodeCCUOHAIBHOW  CSITEIbHOCTH, CBS3aHHOM C (U3MUKOM, TMOATrOTOBKA K
JanbHeieMy 0Oy4eHHUIO B 3TOM HalpaBJICHHH;

(GopMUpOBaHHE TOTOBHOCTHM K JaJbHEHIIEMY H3y4eHUIO (GU3UKM Ha
yriayOn€HHOM ypOBHE B paMKaxX COOTBETCTBYIOIIMX mpoduiae oOyueHus Ha
YPOBHE CpPEAHEro 00I1ero 00pa3oBaHuUsI.

JlocTmxeHne 3TUX IieNied MporpaMMbl MO (U3MKE HAa YPOBHE OCHOBHOTO
o01ero o0pa3oBaHusi 00ECIIEUMBACTCS PEIICHUEM CIEAYIONINX 3a]1ay:

npuoOpeTeHne 3HaHUM O JUCKPETHOM CTPOCHUHU BEIIECTBA, MEXaHUYECKHUX,
TEIUIOBBIX, JJIEKTPOMATrHUTHBIX U KBAHTOBBIX SIBJIICHUSX;

MPpUOOPETEHUE YMEHUN aHAIU3UPOBATh U OOBSICHATH (PU3UUECKUE SIBJICHUS HA
OCHOBE M3yUEHHBIX (PU3MUYECKUX 3aKOHOB U 3aKOHOMEPHOCTEI;

OCBOEHHUE METOJOB PEIICHUS PAaCU€THBIX U KAUECTBEHHBIX 3a]1a4, TPEOYIOLINX
CO3/IaHUS W UCHOJB30BaHUS (U3MUECKUX MOJENel, BKIIOYas TBOPUECKHE U
IPAKTUKO-OPUEHTUPOBAHHBIC 33/1a4H;

pa3BUTHE MCCIEAOBATEIbCKUX YMEHHH: HAONIONaTh SBICHUS W H3MEPSThH
busznyecKkne BEIUMYUHBI, BBIIBUTATh TUIOTE3bI U MpejiaraTh SKCIepUMEHTAIbHbIC
CHOCOObI UX MPOBEPKH, IUIAHUPOBATh U MPOBOAUTH OMBITHI, SKCIIEPUMEHTAIbHbIC
UCCJIEIOBaHMsI, aHATM3UPOBATh MOJYUYEHHBIE JAHHBIE U JIEJIaTh BBIBOIBI;

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

3HaKOMCTBO CO cpepaMu Mpo(eccruoHaNbHON AESITeNbHOCTH, CBSI3aHHBIMU C
(Gu3MKON, U COBPEMEHHBIMU TEXHOJIOTHUSMHU, OCHOBAHHBIMH Ha JIOCTHXKEHUSX
(bu3MYEeCcKO HAYKH.



Ha wsyuenue ¢usuku (yrimyOn€HHBIA YpPOBEHb) Ha YPOBHE OCHOBHOTO
obmiero o6pazoBanus orBoautcs 340 dacoB: B 7 kmacce — 102 gaca (3 waca B
Henenmo), B 8 kinacce — 102 4gaca (3 yaca B Henento), B 9 kiacce — 136 ygacos (4
gyaca B HEJICIIIO).



COJAEPKAHUE OBYUYEHUA
7 KUIIACC

Pasznea 1. ®usuka 4 e€ poib B IO3HAHUM OKPYKAOLIEr0 MUPA.

®dusuka — Hayka 0 npupone. SBieHus npupoisl (3JIEMEHTHI COJEpKaHus,
BKJIIOUAIOLIUE MEXIpEeIMETHbIE CBsi3H). Puznueckue SBICHUA: MEXaHUUYECKUE,
TEIJIOBBIE, AIEKTPUYECKUE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIE.

®dusznueckne BenuuuHbl. PasmepHocTb. EnuHuIpl ¢Gu3nyecKux BETUYHH.
Usmepenne Qusnuecknx BeauuuH. OTanoHbl. dusmueckue mnpubopsl. llena
nenenus. [lorpemnocts n3mepenuil. IlpaBuna Oe3onacHoro Tpynaa npu padbore ¢
71a00opaTopHbIM 00OpynOoBaHUEM. MexayHapoaHas cuctema eauHull. llepeBon
BHECHUCTEMHBIX eaquHHI] B equHUIbI CH.

Kak ¢usuka u jApyrve ecTECTBEHHbIE HAyKH H3y4dalOT MPHUPOY.
EcTecTBeHHO-HAY4YHBII METOJl MO3HAHMS: HAOJIOJCHHE, MOCTAaHOBKA HAyYHOTO
BOIPOCA, BBIIBU)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 NMPOBEPKE TUIIOTE3, 0ObICHEHNE
HabogaeMoro aByieHus. Onucanne (U3NYECKUX SIBJICHUN C TOMOIIBIO MOJEIIEH.

Jemoncmpayuu.

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

®dusnueckre NpubOpsl U MPOLEAypa MNPSAMBIX HU3MEPEHUN aHAJIOrOBBIM U
U(POBBIM TPUOOPOM.

Jlabopamopnwie pabomul u onvimol.

OmnpeneneHre UEHbI IeJIEHUS IKaJIbl U3MEPUTEILHOTO TPUOOpa.

N3mepenune pacCTOsIHUMN.

N3mepenue momaan 1 o0béMa. MeTo 1 majeTKu.

N3mepeHne BpeMeHN.

N3mepenne 00bEMa KUJIKOCTH U TBEPAOTO Tea.

Onpenenenue pa3MepoB MalbIX Ted. MeTon psaoB.

IIpoBeneHne wHccienoBaHUs IO IMPOBEPKE TUIOTE3bl: JAIBHOCTH IIOJIETA
HIapuKa, MYIEHHOrO0 TOPU30HTAIBHO, TeM O0JIbIIE, UeM OO0JIbIlIe BHICOTA ITyCKA.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

CrpoeHne BemecTa: aTOMbl M MOJIEKYJBI, UX pa3Mepsl U Macchl. ONBITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBrxkeHne wuactuil BemiecTBa. CBsI3b CKOPOCTH JIBM)KEHHMSI YacTHI[ C
temriepatypoii. bpoyHoBckoe aBmxkenue. [duddysus. BzaumopeiictBue uactuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHbple COCTOSIHHSI BEIIECTBA: CTPOCHUE Ta30B, KUJIKOCTENM M TBEPIBIX
(KpUCTaJIIMYECKNX) TeJl. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX



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

Jemoncmpayuu.

Hab6monenue OpoyHOBCKOTO JIBUKEHUS.

Hab6monenne nuddysun.

Habnronenue siBiieHnid, 00BSICHIIONINXCS MPUTHKCHUEM WM OTTAJIKUBAHUEM
4acTUI BEIIECTBA.

Jlabopamopnvie pabomul u onvimel.

Onenka 1uaMeTpa aToMa METOAOM PSIOB (C UCTIOIb30BaHueM (pororpaduii).

OnbIThl IO HAOJIOJIEHUIO TETJIOBOTO PACIIMPEHUS Ta30B.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKECHHUSL.

Pa3nen 3. /IBuskeHUe U B3aUMOAEHCTBHE TeJl.

Mexannueckoe gaBwxkenue. Ilytb u mnepememienue. PaBHOMepHOe W
HepaBHOMEpPHOE JBIKeHHEe. CBOOOAHOE MaJeHHEe KaK MPUMEpP HEPaBHOMEPHOTO
nBrxeHns: ten. Ckopoctb. CpenHsii CKOPOCTh NMPH HEPABHOMEPHOM JIBUKCHHMU.
Pacuér myTu u BpeMeHU JBUKECHUS.

['paduku 3aBucMMOCTE BETWYMH, OMNMUCHIBAIOMIMX JBMXeHUe. OOmue
NOHATUS 00 OTHOCHUTENBHOCTH JABWXKeHUs. CIOXKEHHE CKOpOCTeH i Ted,
JBIOKYILUXCS MMapaJuIebHO.

SlBneHne unHepuMM. 3aKOH HMHEPUUH. B3amMoaencTBHE TeNl Kak NPUYMHA
M3MEHEHUSI CKOPOCTM JABHXKEHHs Teil. Macca Kak Mepa HHEPTHOCTH Tella B
MOCTyHaTeIbHOM JBWXEHUU. [lmoTHocTs BemiecTBa. CBS3b IIOTHOCTH C
KOJJMYECTBOM MOJIEKYJl B eauHuIle o00béma BemecTtBa. CMecH M CIUIAaBBI
[ToBEpXHOCTHAS ¥ JTMHEWHAS IUIOTHOCT.

Cuita Kak XapakTepucTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
I'yka. 3mMepeHue cuiibl ¢ MOMONIIBIO AUHAMOMETpA. SIBJIEHUE TATOTEHUS U CHJIA
TskecTd. CHUila TSDKECTH Ha Jpyrux miaHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoil. PaBHOnelcTBytomas cui. Cuna TpeHUs.
TpeHue CKOJIBXKEHUS W TPEHHE TMOKOs, BSI3KOe TpeHue. TpeHue B Npupojae u
TEXHUKE.

Jemoncmpayuu.

Hab6mronenne MexaHnuecKoro JIBHKEHUS TeTa.

N3MepeHre cKopoCTH NMPSIMOJIMHEHMHOTO ABUKEHHUSI.

HaGmronenue siBneHust THEPIUY.

HaOmronenne naMeHeHus CKOPOCTH MPU B3aUMOJICUCTBUU TeJl.

CpaBHeHHE Macc MO B3aUMOJICCTBHUIO TEII.

CnoxeHue CUJl, HallpaBJICHHBIX MO OJTHOM MPSMOM.

Jlabopamopnsie pabomel u onvimel.



OrnpeneneHue CKOPOCTH PaBHOMEPHOIO JBUXKEHHUS (IIapUKa B KUIKOCTH,
MOJIEIIN AJIEKTPUIECKOTO aBTOMOOMJIS M TaK Jajiee).

OnpeneneHue cpeaHed CKOPOCTH CKOJIBKEHHS OpycKa WM IIapuka IIo
HAKJIOHHOU ITIOCKOCTH.

Ornpenenenue mI0OTHOCTH TBEPAOTO TeNA.

OneITBI, JEMOHCTPHUPYIONIME 3aBUCHUMOCTh pACTsDKCHHS (AedhopMarivi)
MPY>KUHBI OT MPUII0KEHHOW CHUIIBI.

OnbITEl, TEMOHCTPUPYIOIIME 3aBHCUMOCTH CHJIbI TPEHHS CKOJBXKEHHS OT
CUJIbI IABJICHUS U XapaKTepa CONPUKACAIOUINXCS IOBEPXHOCTEN.

Paznen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN U ra30B.

Hasnenue. Cuna ganenus. CiocoObl yMEHBIICHUS U YBEIHMUCHUS JaBICHUS.
JlaBrnenne rasza. 3aBUCMMOCTb [IaBJICHUSI Ta3a OT OOBEMAa H TeMHEpaTyphl.
[lepenaya naBiieHHs] TBEPIBIMU TEJIAMH, KUIAKOCTSIMHU U razaMu. 3akoH [lackans.
[THeBMaTHUECKNE MAIIIUHBI.

3aBUCUMOCTh  JABJICHUS  KUAKOCTA  OT  D[JIYOMHBI  MOTPY>KEHHS.
['mppocrarnueckuii  mapagokc. CooOmaromuecss cocyapl. [ 'mapaBiandeckue
MeXaHU3Mbl. Vcronp30BaHuE BBICOKMX JIaBJICHUI B COBPEMEHHBIX TEXHOJIOTHSX.
Y CTpOoCTBO BOAOIIPOBOA.

Atmocdhepa 3emnn u atrmocdepHoe naBieHue. [IpuuuHbl CyliecTBOBaHUS
BO3aAylHON oOonouku 3emud. OnbiTr Toppuuennu. M3mepenune armocdepHOro
JaBJICHUs. 3aBUCUMOCTh aTMOC(EpPHOT0 AaBJICHUS OT BBICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 17151 U13MepeHns aTMOC(HEpPHOTO TaBJICHMUS.

JlelicTBrE KUIAKOCTH M ra3a Ha MOTPYyKEHHOE B HUX TeJO. BriTankuparomas
(apxumenoBa) cwiia. 3akoH Apxumena. Y clioBUE BOSHUKHOBEHHS BHITATKUBAIOIIEH
(apxumenoBoif) cuiibl, noarekanue. [lnaBanue ten. Bo3ayxomnnaBanue.

Jemoncmpayuu.

3aBUCHUMOCTbH AABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaua naBiaeHUs )KUJKOCTBIO U TA30M.

Coobmiaroiuecst CoCy/ibl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

Cudon.

3aBUCHUMOCTD BBITAIKUBAIOIICH CHIIBI OT 00BEMA MOTPYKEHHOW B KUIKOCTH
YacTH TeJa U TJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAJIKMBAIOUIEH CUIIbI BECY BBITECHEHHOU KHUJIKOCTH.

VYcnoBue miaBaHus TEN: IUIABaHUE WA MOTPYKEHUE TEJl B 3aBUCHUMOCTH OT
COOTHOILIECHHUSI TUIOTHOCTEU TeJa U KUJKOCTH.

Jlabopamopnsie pabomel u onvimel.



HccnenoBanue 3aBUCHMOCTH Beca Tela B BOJE OT 00bEMa MOTPYKEHHOU B
JKUJIKOCTh YaCTH TeJa.

OrnpeneneHue BRITAIKUBAIONIEH CUIIbI, IEUCTBYIOIIEH Ha TEJIO, MOTPYKEHHOE
B KUJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUJIbI, JEHCTBYIOIIEH Ha TEJIO B
KUJIKOCTH, OT MACCHI TeJa.

OnbIThI, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJKHUBAIOIICH  CHUJIBI,
JEUCTBYIOIIEH Ha TEJIO B KUJIKOCTH, OT 00bEMa MOTPYKEHHON B )KUIKOCTh YacTH
T€JIa U OT INIOTHOCTU KUJKOCTH.

KoHcTpynpoBaHue apeoMeTpa Uil KOHCTPYUPOBAHUE JIOJIKU U OIPEIEIICHUE
€€ rpy30n0AbEMHOCTH.

Pa3znen 5. PaGora 1 MOIIHOCTB. DHeprus.

Mexanudeckast paboTa JJIsl CUJI, HAPaBJICHHBIX BJOJb JUHUU TIEPEMEIICHHUS.
MomHoCTb.

[IpocThie MeXaHU3MBI: pblYar, BOPOT, OJIOK, MOJHUCHIACT, HAKJIOHHAA
IJIOCKOCTh, HO)KHUYHBIN MeXaHu3M. MoMeHT cuiibl. PaBHOBecue prruara. [Ipasuno
MOMeHTOB. [IpuMeHeHue TmpaBWwiIa paBHOBECHUS] pbluara K OJIOKY. «3010TO€
npaBuio» mexanuku. KITJ] mpocteix MexanusmoB. [IpocTeie MeXaHU3MBI B OBITY,
TE€XHUKE, )KUBBIX OpraHu3Max.

Mexannueckasa »sHeprus. KuHeTmueckas ¢ TOTCHIMAJIbHAS SHEPIUsl.
[IpeBpalieHre OTHOTO BU/IA MEXaHUYECKOW YHEPTUM B IPYTOW. 3aKOH COXPaHEHUS
Y [IPEBPALCHUS DHEPIUU B MEXaHUKE.

Hemoncmpauuu.

[Ipumepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomul u onvimol.

HccnenoBanne yciioBHM paBHOBECHS pblyara.

N3mepenue KII/[ HaKIIOHHOW MIIOCKOCTH.

N3yuenue npaBuia peiuara Jis MOJABUKHOTO W HETIOJBUKHOTO OJIOKOB.

Omnpenenenue K11/ moaBuKHOTO U HEMOJBUKHOTO OJIOKA.

Omnpenenenue pabOThl CUIIBI YIIPYTOCTU NP MOABEME TPY30B MPU MOMOIIU
MOJIBMXKHOTO OJIOKa.

N3ydeHne 3aKk0Ha COXpaHEHUSI MEXAHUYECKON DHEPIHUH.

8 KVIACC

Pa3znea 6. TensioBble siBJeHHUS.

OCHOBHBIEC TIOJOXEHUSI MOJICKYJISIPHO-KUHETUYECKON TEOPUU CTPOECHUS
BemiecTBa. Macca W pa3mepbl aTOMOB M MOJIEKYJ. OMNbIThI, MOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKOW TEOPHH.



Mogenu TBEPIOTO, KHIKOTO M Ta3000pa3HOrO COCTOSIHUN BEIIECTBA.
Kpucranmnnueckue u amopdusie Tena. I'padern — HOBBIM MaTepuan sl HOBBIX
TEXHOJIOTHIA. TEeXHOJOrnyh MOJy4eHUs] HCKYCCTBEHHBIX anMa3oB. OObsicHeHue
CBOMCTB T'a30B, KUIKOCTEH W TBEPABIX TET HA OCHOBE IMOJIOKEHUM MOJIEKYJISIPHO-
KHMHETUYeCKOW Teopuu. [IOBEpXHOCTHOE HATSHKEHUE, CMAauyMBaHUE, KAMWLUISPHbIC
ABJICHHs. TEIIOBOE€ pacUIMpEHHE M C)KaTue. 3aBUCUMOCTb JABJICHHS ras3a oOT
00BEMa, TeMIepaTyphbl.

Temmneparypa. CBsi3b TeMHEpPATypbl CO CPEAHEN KUHETHYECKOM JHEPTUEH
TEIUIOBOTO JIBM>KEHUS YacTHUll. TeMnepaTypHbIE IIKaJIbI.

Buytpennsis sHeprua. CnocoObl U3MEHEHUS] BHYTPEHHEH DHEpruu:
TeruIonepeaaya 17§ COBEpLICHUE paboTHI. Bunsl TEIUIoNEepeaaun:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JIyueHHe. Bubpl Teronepenayn B NpUpoOAE U
TexHuke. HeoOpaTUMOCTh TEIOBBIX MPOIIECCOB.

KonuuectBo Temnotel. YaenbHas TEMIOEMKOCTh BellecTBa. TemaooOMeH U
TEIJI0BOE paBHOBecHe. 3akoH HploToHa-PruxmaHna. YpaBHeHHE TEIIOBOTO OajlaHca.

[InaBiieHrE U OTBEPAECBAHNE KPUCTAJUIMYECKUX BEIIECTB. Y IEJIbHAS TEIJIOTA
miasieHus. [lapooOpasoBanue u konneHncauus. Mcnapenune. Kunenue. Y nenbHas
TEIUIOTa  HapooOpa3oBaHMs.  3aBUCUMOCTb  TEMIEPATypbl  KUIEHUS  OT
atMoc(epHoro nasieHus. HacplllleHHBI M HEHaCHIIEHHBIH Map. BiakHOCTbH
BO3/yXa.

OHEprust TOIUINBA. Y IeJIbHAS TEIIOTa CTOPAHUS.

[Tpuniunel pabotsl TerioBeix aBurateneit. KIIJ TeroBoro nBuraress.
TeruioBple JABUTATEId M 3alMTA OKPYXKAIOWIEH cpenpl. TermnoBble IOTEPU B
TEIJIOCETSIX.

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

Hemoncmpauuu.

Habmtoienue OpoyHOBCKOTO JIBUYKEHUSI.

HaGmonenune nuddysuu.

Habnrogenne sBIEHUI MOBEPXHOCTHOIO HATSDKEHMS, CMAayuMBaHHUS W
KaMWUISIPHBIX SIBIICHUU.

HabroieHue TenaoBoro paciupeHust Ted.

M3meHeHne naBiieHUs rasa Mpu HU3MEHEHMH OObEMa M HarpeBaHUU WU
OXJIQXKJECHUU.

[IpaBuna naMepeHus TeMiepaTyphl.

Bunbl Tenonepenaym.

OxJakJieHue Ipy COBEPUICHUH PabOTHI.

HarpeBanue npu coBepiieHny paboThl BHEIIHUMU CHUJIAMH.

CpaBHeHHE TEMIOEMKOCTEN pa3IMUHbIX BEILIECTB.



Habnronenue kuneHusl.

HaOnronenre nocTostHCTBA TeMIepaTyphl IPU TUIABICHUU.

Mojenu TenIOBbIX IBUTATEIIEH.

Jlabopamopnvie pabomul u onvimel.

OnpITHl IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

OnpITHI IO BRIPAIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIA MJIM caxapa.

N3mepenre TteMmmeparypbl IpU MOMOIIM KUIKOCTHOTO TEPMOMETpa H
JlaTYuKa TEMIIEPATYPBI.

OnpIThl MO HaAOJIOEHUIO TEIJIOBOTO PACIHIMPEHUS Ta30B, KUIKOCTEH H
TBEPJBIX TEIL.

OmnpeneneHue gaBiIeHUs BO3yXa B OAJLTOHE MIIPUILA.

HccnenoBanre 3aBUCUMOCTH JaBJICHUS BO3AyXa OT €ro oObéma U
TEeMIEPaTypPHI.

[IpoBepka runoTe3sl JUHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA >KUJIKOCTH B
TEPMOMETPUUYECKOUN TPyOKE OT TEMIIEPATYPHI.

HaOnronenne wu3MEHEHUs BHYTPEHHEH DSHEpruM Tejla B  Pe3yJbTare
Terionepeaayn U paboThl BHEIIHUX CHUJI.

HccnenoBanue sBICHUS TEIJIOOOMEHA IMPU CMEIIMBAHUM XOJIOJHOM H
ropst4er BOJIBL.

OrnpeeneHue KoJWYeCTBa TEIJIOThI, MTOJTYYEHHOTO0 BOJOW MPU TEIIOOOMEHE
C HArpeThIM METAJUIMUECKUM LIHJIUHAPOM.

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

Onpenenenue yaelnbHON TEMIIOEMKOCTH BEILIECTBA.

HccnenoBanue npolecca UCIIapEHUs.

OrnpeneneHne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

Onpenenenue yaeabHOW TEMIOTHI MUIABICHUS JbJA.

Pazgen 7. JaekTpudyecKkue ¥ MAarHUTHbIE SIBJICHUSI.

OnekTtpu3auus Tel. J[Ba poaa 3IeKTpUUECKUX 3apsaoB. BzaumoneiicTBue
3apspKEHHBIX Tell. 3akoH KyroHa.

Onekrpudeckoe mnoiie. Hanpsoxk€HHOCTH 3iekTpudeckoro noiisd. IlpuHomn
CYNEPHO3UIIUU IEKTPUUECKUX T0JIeH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snekTpuueckux 3apsioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenue artoma. IIpoBOAHMKHM, HOUAJIEKTPUKH U TOJYNPOBOJHUKH. 3aKOH
COXPAHEHHUS JIEKTPUUECKOTO 3apsia.

DJIEKTPUYECKUI TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKAa.
M CTOYHMKHM TOCTOSIHHOTO TOKa. JIeWCTBUS SIEKTPUUYECKOTOo TOKa (TEeIIoBOE,
XUMHUUYECKOE, MArHUTHOE). DIEKTPUUECKUIN TOK B METAJIAX, KUJKOCTSIX U razax.

OnekTpuueckas 1enb. Cuna Toka. DIEKTPUIECKOe HanpsiKeHne. AMIIEpMETP
U BOJIBTMETP B IIEMU MOCTOSTHHOTO ToKa. CONpOTUBIIEHUE MPOBOIHUKA. Y IeJIbHOE
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CONPOTHUBJIEHUE BellecTBa. 3akoH Oma juia ydactka uenu. IlocimenoBaTtenbHoe u
napajuieIbHOE COeIMHEHHE TPOBOAHMKOB. D/]C B 1lenu MOCTOSIHHOTO TOKAa. 3aKOH
Oma s monuoit nenu. [IpaBuma Kupxroga. Pacy€r mpocThIX 3IEKTpHUECKUX
nerneii. Heamaennsie 3j1eMEHTHI.

PaGota ¥ MOIIHOCTH DJEKTpPUYECKOTO ToKa. 3akoH Jlxoyns-JleHua.
DneKkTpuyecKre Uenu U MOTPEeOUTENN JIEKTPUIECKO d3Heprun B ObITy. KopoTkoe
3aMBIKAHHE.

[locTossHHBIE ~ MarHuThl.  B3aumopaeiicTBHE  TMOCTOSIHHBIX ~ MarHUTOB.
MarnutHoe nosnie. MarHuTHOE 1oJie 3€MJIM U €r0 3HAUYECHUE JIJIS )KU3HU Ha 3eMIle.
OneiT Opcrena. MarHutHoe o€ 3JIEKTpUdeckoro Ttoka. OnbeiT  Awmrepa.
[IpumeHeHne SIEKTPOMArHUTOB B TEXHUKE. JIeMCTBHE MArHUTHOTO TMOJIA Ha
OpoBOJHUMK ¢ TokoM. Cuyma Ammepa UM omnpefesneHue €€ HalpaBICHUS.
DNEeKTPOABUIaTENb IOCTOSIHHOIO TOKa. VCIonbp30BaHUE >SJIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneiter @apaned. fABnenne snekrpoMarauTHorM MHAYKImK. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. Cnoco0bl MOJIyYEHUS AIEKTPUYECKOU DHEPTHH.
DONEKTPOCTAHIIMM Ha BO300HOBIIIEMBIX HCTOYHHMKAX SHEPIHH. DKOJOTHYECKHE
po0JieMbl 3HEpPreTUKU. TOIMIMBHBIE 3JIEMEHTHI U 3JIEKTPOMOOMIIN.

Hemoncmpauuu.

DJEeKTpU3aLus TEJL.

JIBa pona 3JIEKTPUYECKHX 3apsiI0B U B3AMMOACHCTBHE 3aPSKEHHBIX TEI.

YCTpOUCTBO U IEUCTBUE IEKTPOCKOTIA.

DNeKTpocTaTHYeCKast HHAYKIHS.

3aKOH COXPAHEHMS JIEKTPUUYECKUX 3apsAI0B.

MopenupoBaHue CHJIOBBIX JIMHUM DJJIEKTPUYECKOTO IO C IMOMOUIBIO
OYMaKHBIX CYJITAHOB.

[TpOoBOJHUKH M TUDIICKTPUKH.

M cTOYHMKHM TOCTOSIHHOTO TOKA.

JlelicTBUS DEKTPUYECKOTO TOKA.

DJIEKTPUYECKHUI TOK B KUJKOCTH.

["a30BbIi1 pa3psin.

M3mepeHne CUIIbl TOKa aMIIEPMETPOM.

M3mepeHne 2eKTpUYECKOro HAIIPSKEHNS BOJIBTMETPOM.

PeocraTt 1 Mara3ud COpOTUBIICHUM.

B3aumopaencTBrE TOCTOSTHHBIX MArHUTOB.

MopenupoBaHue HEBO3MOKHOCTH Pa3EIEHNUs ITOJ0COB MAarHUTA.

MopennpoBaHue MarHUTHBIX TOJIEW MOCTOSHHBIX MarHUTOB.

OmneIT Dpcrena.

MarnuTtHOE 1osie Toka. DJIEKTPOMArHHuT.
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JlelicTBHE MarHUTHOTO MOJI1 HA TPOBOJHUK C TOKOM.

DNEeKTPOABUTATENb OCTOSHHOIO TOKA.

OmneiTel @apages.

DIIEKTPOTreHEPaTOP NOCTOSTHHOTO TOKA.

Jlabopamopnvie pabomul u onvimel.

OnbITel 10 HAOTIOACHHUIO DSJEKTPHU3AIMU TEI MPU CONPUKOCHOBEHUU U
WHIYKIUEN.

HccnenoBanne NEUCTBUS — DJIEKTPUYECKOTO TMOJS HA MPOBOAHUKH H
JTUBJIEKTPUKHU.

COopka 1 UCTIBITAaHUE ANEKTPUUECKOM 1IETH MOCTOSHHOTO TOKa.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, MPOTEKAOIIETO YEPE3 PE3UCTOP, OT
HaIPsHDKEHUS Ha PE3UCTOPE U COMPOTUBIIEHUS PE3UCTOPA.

OnBITHI, TEMOHCTPUPYIOLINE 3aBUCUMOCTh JIEKTPUYECKOTO COIPOTHUBIICHHMS
IIPOBOJIHUKA OT €r0 JJIMHBI, IUIOIIA/IN [TONEPEYHOTO CEYEHUS U MaTepHUaIa.

OmnpeneneHue y1eapHOT0 CONMPOTUBIEHUS IPOBOJHUKA.

[IpoBepka mpaBuia CJIOKEHHUS HANPSDKEHUH TpU  MOCIEI0BAaTEIBHOM
COEJIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBWiia Mg CHUJIbl TOKAa NPU MApauIeIbHOM COEOUHECHHUU
PE3UCTOPOB.

Onpenenenne 3/1C 1 BHYTPEHHETO CONPOTHUBIICHHUSI HICTOYHUKA TOKA.

[Iposepka npasuin Kupxroda.

[IpoBepka BeINOJIHEHUS 3aKOoHA OMa JJ1s TOJTHOM 1ENu.

N3yyenune BOJIbTaAMIIEPHBIX XapaKTEPUCTUK HEIMHEWHBIX DJIEMEHTOB (JIAMIIbI
HaKaJMBaHUS WIHM NOJYyIPOBOJIHUKOBOIO IUOJA).

Omnpenenenue pabOThI AJAEKTPUUECKOTO TOKA, HAYIIET0 Yepe3 pe3UCTop.

OmnpeneneHne MOIIHOCTH JIEKTPUUECKOTO TOKA, BBIACIIIEMON HA PE3UCTOPE.

Onpenenenue KII/[ nHarpeBarerns.

HccnenoBanre MarHUTHOTO B3aUMO/JICUCTBUS MOCTOSIHHBIX MAarHUTOB.

N3ydeHre MarHUTHOTO TMOJIsi TOCTOSIHHBIX MAarHUTOB MIPU UX OOBEIUHEHUU U
pazziejeHuN.

HccnenoBanne AeHCTBUA SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OMNBIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI B3aUMOJICHCTBUS KaTYyIIKHU C
TOKOM W MarHuTa OT CHJIbl M HamlpaBJ€HUsS TOKA B KaTyIIKE M OT HaJu4us
(OTCYTCTBUS1) CEp/IEYHUKA B KaTYIIIKE.

N3yuyenue neiicTBUs MArHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.

KonctpyunpoBanue u nuzydenue paboThl 3JIEKTPOIBUTATEIS.

N3mepenne KII/] anexkTpoaBuraTtenbHON yCTAaHOBKH.

OneITEl 1O  HMCCIEIOBAHUIO  SIBJICHUS DJICKTPOMArHUTHOW  WHAYKIIWU:
UCCJIeI0BAHNE U3MEHEHU 3HAUCHHUS U HaIllPaBJIEHUSI UHAYKIIMOHHOTO TOKA.
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9 KIIACC

Pa3znea 8. Mexannueckue siBJeHHUS.

Mexannueckoe JnBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCUETA.
OTHOCUTENBHOCTh MEXaHMYECKOTO JABWXKEHUs. PaBHOMepHOE mnpsIMONIMHENHOE
nBrkeHue. HepaBHoMmepHoe mpsimosiHelHOe JBMkeHue. CpellHsisl 1 MTHOBEHHAas
CKOPOCTb TeJa MPU HEPABHOMEPHOM JABUKECHHH.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiMHEHOe nBrkeHue. (CBoOomHOe
najgenue. OnbIThl ['anumes.

PaBHOMEpHOE ABMKEHHE MO OKpYXHOCTH. Ilepmon u yactora oOpalleHus.
JIuneinHas u yriioBast CKOpoCTH. LIeHTpoCTpeMUTENIBHOE YCKOPEHHE.

ITepsbiii 3ak0H HbptoToHa. BTOpoit 3akoH HeroTtoHa. Tperuit 3akoH HeroToHa.
[IpuHIMII CyNIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHUS CKOJIbKEHHUS, CHJIa
TPEHUSI IOKOSI, APYTUE BUJIBI TPCHUSI.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOAHOTO
najgeHus. JIBuxenue mianetT BOKpyr Connua. IlepBas kocmuyeckass CKOPOCTb.
HesecoMocTe 1 nmeperpysku.

PaBHOBecue maTepuanbHON TOUKU. AOCONIOTHO TBEpIoe Teno. PaBHOBecue
TBEPAOTO TeJIA C 3aKPEIJIEHHON OChIO BpauieHusi. MOMEHT cuiibl. L{eHTp TsxecTH.

Nmnynbe tena. Mi3meHenne mmmyiibea. UMIylibc CHIIbl. 3aKOH COXPaHEHUS
UMITyJibca. PeakTHBHOE ABUKEHHE.

Mexanudeckass pabora W MOIIHOCTh. PaboTa CWil TSHKECTH, YNPYTOCTH,
TpeHus. CBs3b HEpruu U padoThl. [loTeHIMabHAS PHEPTUS TEJa, MOIHIATOrO HaJl
ITOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas SHEeprus ckarou npyxuHbl. Kunernueckas
sHeprusi. Teopema 0 KMHETUYECKOW SHEPIHU. 3aKOH COXPAHEHHSI MEXaHUYECKOU
DHEPIUH.

Jemoncmpayuu.

1. HalnrogeHune MexaHMYeCKOro JBUKEHHUS Tela OTHOCUTENIbHO Pa3HbIX Tell

OTCYETA.

2. CpaBHEHME NyT€W W TPACKTOPUM NBUKEHUS OJHOTO M TOTO K€ Tela
OTHOCHUTEJIBHO PA3HBIX TEJI OTCUYETA.

N3MepeHune CKOpOCTH U YCKOPEHUS MPSIMOJIMHEUHOTO IBUKEHMUSL.

HccnenoBanre Npu3HakoB PaBHOYCKOPEHHOTO JIBXKECHUS.

HabGnronenune nBmkeHus Teia Mo OKPYKHOCTH.

Hab6nronenne MexaHnueCcKuX SBJICHUM, TPOUCXOISIINX B CUCTEME OTCUETa

«Tenexka» mnpu €€ PaBHOMEPHOM M  YCKOPEHHOM JABUKECHHHU

OTHOCUTENBHO KaOMHETa (PU3MKH.

7. 3aBUCHUMOCTh YCKOPEHHS TeJIa OT MAaCChl T€JNAa U JEHUCTBYIOLIEH HA HETO
CUJIBI.

o vk~ w
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Habnronenue paBeHCcTBa CHII IPU B3aUMOJIEHCTBHH TEJ.

9. M3meHneHune Beca Tena npu YCKOPEHHOM JIBUKEHHUH.

10. [lepenava nmmyJsibca pyu B3aMMOJIEUCTBUU TEI.

11. IIpeobpazoBanusi YHEPTUU NIPU B3aUMOJICHCTBUU TEIL.

12. CoxpaHeHHUE UMITYJIbCA ITPU HEYIIPYTOM B3aMMOICHCTBHM.

13. CoxpaHeHHe UMITYJIbCa TTPH a0COTIOTHO YIPYrOM B3aUMOACHCTBUU.

14. HabnrogeHue peakTUBHOTO ABUKEHUSI.

15. CoxpaHeHHe MEXaHUUECKON SHEPTUU IIPU CBOOOJHOM MaJCHUU.

16. CoxpaHeHHEe MEXAaHUYECKOW SHEPTUH NIPU JBIKEHUU Tena Mo ACHCTBUEM
IIPYKUHBI.

Jlabopamopnwie pabomul u onvimol.

1. KoncTpynpoBanue TpakTa g pa3roHa M JAJIBHEUIIETO PABHOMEPHOTO
JBHKEHUS IIAPUKA WIH TEIEKKU.

2. OmpeneneHue cpegHEN CKOPOCTH CKOJIbKEHUs OpycKa WM JIBHYKEHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

3. OmpeneneHue yCKOpPEHHs Telna IPU PABHOYCKOPEHHOM JBWIKEHHH IIO
HAKJIOHHOU IUTOCKOCTH.

4. HccnenoBaHue 3aBUCUMOCTH IIyTHM OT BPEMEHM IPU PABHOYCKOPEHHOM
JBUKEHUH 0€3 Ha4aJbHOW CKOPOCTH.

5. IIpoBepka THUMOTE3bl: €CIM TPU PABHOYCKOPEHHOM JIBH)KEHUH 0e€3
HAa4yaJbHOM CKOPOCTM IIyTM OTHOCATCA KakK psiJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIUE IIPOMEKYTKH BPEMEHU OJIMHAKOBBI.

6. HMccinenoBanue 3aBUCUMOCTH CWIBI TPEHHUS CKOJIBXKEHUS OT CHIIBI
HOPMAaJIbHOTO JIaBJICHHUS.

7. Onpenenenue kKodQPuMeHTa TPEHUS CKOTbKEHUS.

Onpenenenue KECTKOCTH NPYKUHBI.
Omnpenenenve paboThl CUJIbI TPEHUS MPU PABHOMEPHOM JIBUKEHUH Teja
110 TOPU3OHTAIBHOU ITIOBEPXHOCTH.

10. Onpenenenne pabOThl CHJIBI  YNPYTOCTH MpU  MNOABEME Tpy3a C
UCIIOJIb30BAHUEM HEIMOABUKHOTO U MOABUAKHOTO OJIOKOB.

11. MI3y4yeHue 3aKk0Ha COXpaHEHUS SHEPTUU.

Pa3nea 9. Mexannueckue Kos1e0aHUsI U BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHbBIE XapaKTEPUCTHKHU KOJIeOaHUil: epro,
4acToTa, aMIUIUTyAa. MareMaTu4ecKuil U NPy KUHHBIM MasTHUKHU. lIpeBpaiieHue
HHEPrUM MpH KOJIeOaATETHLHOM JIBHXKEHHH.

3aryxaomue — konebanus.  BpiHyxaeHHole — kojeOanus.  Pe3onanc.
Mexannuyeckue BosiHBI. (CBOiCTBa MeXaHMYECKUMX BOJH. IIpomonbHble U
[onepeyHbple  BOJIHBL. JIMMHA BOJHBI M CKOPOCTh €€ pPacnpOCTPAHEHUS.
Mexanuyeckue BOJIHBI B TBEPIOM TEJE, CEHCMUYECKUE BOJIHBL.
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3Byk. 'pomKkoCTh 3Byka W BbicoTa ToHA. OTpakenue 3Byka. MHpa3Byk u
yJIBTPa3BYK.
Jemoncmpayuu.

1.

o v oA W

HabOmronenue koneGaHuil Ten Mmoj ACUCTBUEM CUJIbl TSXKECTH U CHUIIBI
YHOPYTOCTH.

Habnronenue kosnebaHuii rpy3a Ha HUTU U Ha TIPYKUHE.

Habmroienue BBIHYXIEHHBIX KOJICOaHH U pe30HaHCa.

PacnipocTpaneHue npoaoibHbIX U MONEPEYHBIX BOJIH (Ha MOJEIN).
HabmroieHue 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTBHI.

AKyCTHYECKHI pE30HAHC.

./Iaﬁopamopuble padomul u onvimol.

1.

7.

OnpeneneHue 4YacToThl W TepuoAa KoJIeOAHUH MaTeMaTH4YECKOIro
MasiTHUKA.

OrnpeneneHue 4acTOThI U Mepruoja KojaeOaHui Mpy>KMHHOTO MasTHUKA.
HccnenoBanre 3aBUCUMOCTH TIepuoAa KoJeOaHUN MOABEHIEHHOIO K HUTH
rpy3a OT IJIMHBI HUTH.

HccnenoBanre 3aBUCUMOCTH MEpUOAA KOJEOAHUM MPYKUHHOTO MAasITHUKA
OT Macchl rpysa.

[IpoBepka HE3aBUCUMOCTH TepHoaa KoJIeOaHHM rpy3a, MOABEIIEHHOIO K
HUTHU, OT MACCHI Tpy3a.

OnbITEI, JEMOHCTPUPYIOIIME  3aBUCUMOCTb  Iepuoja  KoJieOaHUit
MPYKUHHOTO MAasiTHUKA OT MAacChl Ipy3a U )KECTKOCTU MPY>KUHBI.
N3mepenne yckopeHusi CBOOOIHOTO ITaICHHMS.

Pa3nea 10. DiekTpoMarHuTHoOe 1oJie M 3JIEKTPOMATHUTHbIE BOJIHBI.
DJIEKTPOMarHuTHOE  TOJIE.  ODJEKTPOMarHuTHble  BOJIHBL.  CBOMCTBa
DIEKTPOMArHuTHoIX BOdH. lllkanma snexkTpoMarHuTHBIX BOJH. Mcemosb3oBaHue
AJIIEKTPOMArHUTHBIX BOJIH JUJI COTOBOM CBS3U.
OnexkTpomMarHuTHas npupoaa ceera. CkopocTh cBeTa. BonHOBBIE CBOWCTBa

CBCTA.

Jemoncmpayuu.

1.
2.

CBOMCTBA PJIEKTPOMATHUTHBIX BOJIH.
BoJsiHOBBIE CBOMCTBA CBETA.

Jlabopamopnsie pabomel u onvimel.

1.

M3yueHne CBOMCTB 3JCKTPOMATHUTHBIX BOJH C TIOMOIIBI0O MOOHMIIEHOTO
tenedoHa.

Pa3gen 11. CBeToBLIe sIBJIEHHS.
JlyueBas MOJEJIb CBETAa. HUctounnkn CBETAa. [IpssimonnHeHOE
pactipoctpanenue cBera. 3atmenust Connia u Jlynsl. OTpaxkenue cBera. [linockoe

3epKaJio. 3aKOH OTPAXKEHUSI CBETA.
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[Ipenomnenue cBera. 3akoH npesomyeHHus cBera. [lomHoe BHyTpeHHee
OTpakeHHE cBeTa. lcrmonbp30BaHME TMOJHOIO BHYTPEHHETO OTPAXXEHHUs B
ONTUYECKUX CBETOBOJAX.

Jlunza. Xox unyued B JmH3e. Onruyeckas cucreMa (Qoroanmnaparta,
MHUKpPOCKOIIa M Teyeckomna. I'Jla3 kak onTudeckas cucrema. bium3opykocTs H
JAIbHO30PKOCTb.

Pasznoxxenne Oenmoro cBera B crnekTp. OmnbiTel HpioTona. Croxenue
CIEKTpaJbHBIX BETOB. JlMciepcHst cBeTa.

Hemoncmpauuu.

W O N U kW N e

[TpsimonMHEHOE pacpOCTpaHEHUE CBETA.

OTtpakeHue cBeTa.

[Tomyyenue n300paxxeHui B MIIOCKOM, BOTHYTOM U BBIIYKJIOM 3€pKaJIax.
[Ipenomnenue caera.

OnTuyeckuii CBETOBOA.

XoJ ayueil B coOMparoieit JInH3e.

XO0J Ty4der B pacCEenBAIOIIECH JIMH3E.

[Tonyyenune n300paxeHuil ¢ TOMOUIBIO JIUH3.

[Tpunuun aevictBus poroanmnapara, MUKPOCKOIIA U TEJIECKOIIA.

10. Monens rinaza.

11. Pa3noxenue 6eoro cBera B CIIEKT.

12. [Tomyuenue 6emoro cBeTa MPH CIOKCHUH CBETa Pa3HBIX I[BETOB.
Jlabopamopnvie pabomel u onvimel.

1.

HccnenoBanre 3aBUCUMOCTH yrila OTPa)KEHHUs CBETOBOTO Jyya OT yrIja
najicHusl.

N3yuenne xapakTeprucTUK H300paXeHus IpeIMeTa B TNIOCKOM 3epKalie.
HccnenoBanre 3aBUCUMOCTH yTJia MPEIOMIICHHS CBETOBOTO JIyda OT yria
MaJICHUS] HA TPAHUIIE «BO3yX—CTEKIION.

[Tomyyenune n300paxxeHut ¢ MTOMOIIBI0 COOMPAOIICH JTUH3HI.
OmnpeneneHue HOKYCHOTO pacCTOSTHUS U ONTUYECKOM CUIIBI COOMparoiien
JIUH3HIL.

OTBITHI IO Pa3IOKEHUIO OEIOTO CBETA B CIIEKTP.

OnBITHl 1O BOCHPHUSATHIO I[BETA MPEIMETOB MPU UX HAOIIOJACHUU Yepe3
I[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBanToBbIe IBJI€eHHS.
OmnwiTel Pe3epdopna v mianerapHas mojenb atoma. Monens atoma bopa.
Hcnyckanue u norjonieHre ceera aroMoM. KBaHThI. JIMHEWYaThie CIIEKTPHI.
PamunoaktuBHOCTE. Anbda, 6eTa- u ramma-usnydenus. CTpoeHHE aTOMHOTO

spa.

Hyknonnas wMomens aromHoro snpa. HM3oronmsl. PannoakTtuBHBIE

npespauienus. [lepron noiaypacnana aTOMHBIX sIEp.
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SnepHbie peakiuu. 3aKOHBI COXPaHEHHUs 3apsJOBOTO M MAaCCOBOIO YMCEIl.
DHeprus cBsi3M aTOMHBIX snep. CBsi3b Macchl W dHEpruu. Peakiuu cuHTE3a U
nenenusd siaep. Ucrounuku 3neprun CostHIla U 3BE3 .

SAnepHas sHepretuka. JleMCTBUS pagUOAKTUBHBIX H3IIYYCHHM HA >KUBBIC
OpraHU3MBbl.

Jemoncmpayuu.

1. CrnekTpbl U3TYyYEHHUS U TOTJIOMICHUSI.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. CrmekTp BoAOpoaa.

4. HaOmonenue TpekoB B kamepe BuibcoHa.

5. Pabora cuéTunka HOHU3UPYIOMINX U3TYUCHHI.

6. Perucrtpanus uznydeHus: IpUPOTHBIX MUHEPATIOB U POTYKTOB.

Jlabopamopnvie pabomel u onvimel.

1. HalnroneHue CrulONIHBIX U JIMHEWUYATHIX CIIEKTPOB U3ITyUCHUS.

2. HccnepoBaHue TpPEKOB: M3MEPEHHE SHEPrUU YACTUIBI O TOPMO3HOMY

nyTH (1o ¢potorpadusim).

3. H3mepenue paaroakTUBHOTO (OHA.

Paszgea 13. IloBTOpHUTEIHHO-00001IAOIMIA MOTYJIb.

[ToBTOpUTENHEHO-00001AIOMINN MOYJb TIPEAHA3HAYECH /I CUCTEMAaTHU3aIuu
u  0000ImIeHUsT MPEIMETHOTO  COACpXKAaHUS UM ONbITa  JICATEIBHOCTH,
MPUOOPETEHHOTO MPU M3YUECHHUH BCEro Kypca (DU3MKH, a TaKKe NIl MOATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMeHy T0 (¢Gu3uKe I 00ydaromuxcs,
BBIOPABIIIUX ATOT yUEOHBIN MpeMET.

[Ipy “3ydeHUM JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JIeATEIIbBHOCTH, HA OCHOBE KOTOPBIX 00€CHeurBaeTCsl JOCTHXKEHUE MPEIMETHBIX U
METaNpEIMETHBIX  IUJIAHUPYEMBIX  pe3yJbTaTOB  oOydeHus, GopMupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOEHHWE HAyYHBIX METOJOB HCCIIEIOBAHUS
SBJICHUM TPUPOABl M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHATH (DU3NUYECKHE
SBJICHUSI, TPUMEHSS TOJy4YeHHBbIC 3HAHUS, peniaTh 3ajJadyd, B TOM YHUCIE
Ka4ue€CTBEHHBIC U AKCIIEPUMEHTAJIbHBIC.

[IpuHIMNIMATBEHO ACSATEIBHOCTHBIM XapaKTep JAHHOTO pas3jielia peann3yeTcs
32 CY€T TOro, 4YTO OOydYarIIHMecs BBIMOIHIIOT 3aJaHusl, B KOTOPBIX UM
npeiaraeTcs:

Ha OCHOBE IIOJYyYCHHBIX 3HAHUM pacrmo3HaBaTh M HAy4YHO OOBSICHSTH
dbuznYecKue SBJICHUS B OKPY Kalollel MPUPO/I€ U MOBCEAHEBHON KU3HU;

WCITIOJIb30BATh HAYYHBIC METOJIbI UCCIEAOBAHUS (PU3NUECKUX SIBJICHUM, B TOM
Yyycie A1l IPOBEPKU TUIOTE3 U MOTYUYECHHS] TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh HAYYHBIE OCHOBBI HanbOoOJee BaXHBIX JOCTHKEHUN COBPEMEHHBIX
TEXHOJIOTUH, HapUMED, MPAKTUUECKOTO UCIOJIb30BAHUS PA3TUYHBIX UCTOUHUKOB
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HHEPIrUM Ha OCHOBE 3aKOHA IMPEBPAILECHHS U COXPAHEHHSI BCEX M3BECTHBIX BUIOB
DHEPIUU.

Kaxmas w3 TeM JaHHOrO MOZYJIA BKIIOYAET 3SKCIEPUMEHTAJIbHOE
uccieoBaHle o0oOHIaroIero xapakrepa. MoayJib 3aBepIIaeTCsl MPOBEICHUEM
JUArHOCTHYECKOM 1 OLIEHOYHOU padoThI 32 KypC OCHOBHOTO OOIIETO 00pa30BaHusl.
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[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMEI 110 ®U3UKE
HA YT'JIYBJIEHHOM YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUA

N3yuyenue (u3MKu Ha ypOBHE OCHOBHOTO OOIIEr0 0Opa30BaHUs HAMPABICHO
Ha JOCTM)KCHHE JIMYHOCTHBIX, METAMIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111ero 00pa3oBaHUs
y oOyyatomerocs OyayT cOpMUPOBaHBI CIIEIYIONIUE JTUYHOCTHBIE PE3yJIbTaThl B
YaCTHU:

e I)nampuomuuecxkozo éocnumanusi:

MPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUHCKOM
bu3nYecKoil HayKH;

[IEHHOCTHOE OTHOIIIEHUE K IOCTHXKEHHUSIM POCCUNUCKUX YUEHBIX-(DU3UKOB;

o 2)2parxcoanckozo u Oyx08HO-HPABCHEEHHO20 60CHUMAHUA:

TOTOBHOCTh K aKTUBHOMY YYacTHUIO B OOCYXJACHUU OOIIECTBEHHO 3HAYMMBIX
U 3TUYECKUX MPOOJEeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUMN
busuKy;

OCO3HAHUE BAXKHOCTH MOPAIbHO-ITUYECKUX IPUHIMUIIOB B JEATEIBHOCTU
YYEHOrO;

e 3)ICmemuuecKo20 60CHUMAHUA:

BOCIIPUSTHE ICTETUYECKUX KaueCTB (PM3MUECKOW HAyKU: €€ TapMOHUYHOTO
MOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4)uennocmu HaAy4yHO20 NOZHAHUA:

OCO3HAHHUE IIEHHOCTH (U3NUECKON HAyKU KakK MOIIHOTO HWHCTPYMEHTa
IIO3HAHHUS MHpPA, OCHOBBI Pa3BUTUS TEXHOJOTWHM, BAXKHEHILIEH COCTaBIAIOLIEH
KYJIbTYPHI;

OpUEHTAlUsl B JACATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4HBIX
MpEeACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS PUPOJIBI;

pa3BUTHE HAY4YHOM JHOOO3HATEIBLHOCTH, HMHTEpPEca K HCCIEI0BATEIbCKON
JEATEIIbHOCTH;

o 5)dpopmuposanun Kynomypol 300p06ba u IMOUUOHATLHO20 O1AZONOYUUA:

OCO3HAaHHUE IIEHHOCTH Oe30macHOro oOpa3a KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXXHOCTU TIpaBUJl 0€30MacHOTO TIOBEJEHUS Ha
TPaHCIIOPTE, Ha J0porax, C SJEKTPUUYECKUM U TEIJIOBBIM O0OpYJIOBAaHUEM B
JIOMAIITHUX YCIIOBHSIX;

c(hOpMHPOBAHHOCTh HaBbIka pedJeKkcud, MPU3HAHUE CBOETO TMpaBa Ha
OIMOKY M TaKOTO K€ MpaBa y APYroro 4ejaoBeKa;
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e 6)mpyooeozo eocnumanus:

AKTUBHOE yYacTH€ B pPEIICHHM MPAaKTUYECKUX 3a7ay (B pamMKaxX CEMbH,
oOpa30oBaTeIbLHON OpraHW3aIlui, ropoja, Kpas) TEXHOJOTUYECKONW M COIMATLHOM
HaIpaBJICHHOCTH, TPEOYIOIIUX B TOM YUCIIE U PU3NUYECKUX 3HAHMM;

UHTEPEC K MPAKTUYECKOMY M3yUEHUIO MPodhecCuid, CBSI3aHHBIX ¢ (PU3UKOMH;

o 7)IK0S102UYUECKO20 60CRUMAHUA:

OpUEHTAIlMsd Ha NMPUMEHECHHE (PU3WYECKUX 3HAHWHN A peleHus 3aaad B
00JaCTH  OKpy’Karomieil cpefpl, IUIAHUPOBAHUSA TMOCTYNKOB M OIICHKA UX
BO3MOKHBIX MOCJIEACTBUAN JIJIs1 OKPYKAIOIIEH CPEJIbI;

OCO3HaHHME TJI00aTBHOTO XapaKTepa JKOJIOTMUECKHX MpoOJeM M IMyTed HuX
pelieHus;

e 8)adanmayuu K uUZMEHANOUWUMCA YCI08UAM COUUANBHOU U RPUPOOHOU
cpeowl:

NOTPEOHOCTh BO B3aUMOJICUCTBUM TIPU BBIMOJHEHUU HUCCICIOBAHUM U
MPOEKTOB (PU3NUECKOIN HANIPABIEHHOCTU, OTKPHITOCTh OMBITY U 3HAHUSM JIPYTHX;

MOBBLIIIICHWE YPOBHA CBOEH KOMIIETEHTHOCTU 4epe3  MPaKTHYECKYIO
NEATEIIbHOCTD;

NOTpeOHOCTh B (DOPMUPOBAHMM HOBBIX 3HAHUM, YMEHHU (QOpPMYyIHpPOBATH
UJIEH, TIOHATHUS, TUTIOTE3BI O (PU3UUECKUX OOBEKTAX U SIBICHUSIX;

OCO3HaHUE Ae(HUIIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEN B 00JIacTH
busuKy;

IUIAHUPOBAHUE CBOETO PAa3BUTHUA B TNPUOOPETEHHH HOBBIX (U3UYECKUX
3HAHMU;

CTpEMJICHHE aHAJTM3UPOBATh U BBISBISATH B3aUMOCBSI3U MTPUPO/IbI, 00IIIECTBA U
HSKOHOMHUKH, B TOM YHUCJIE C UCIIOJIb30BAHUEM (DU3NUECKUX 3HAHUIA;

OLICHKA CBOMX JEWCTBUU C YYETOM BIMSHHS HAa OKPYXKAIOIIYI Cpexdy,
BO3MOYKHBIX TJI00QTBHBIX TTOCIECTBUM.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynbraTe OCBOEHHS NHpOrpamMMbl MO (PU3UKE HAa YpPOBHE OCHOBHOTO
oOwiero oopazoBanus y o0ydaromierocsi OyayT copMUpoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIINE TO3HABATEIbHbIC YHUBEPCAIbHbBIC YUEOHbIE 1eHCTBUS,
KOMMYHHUKATHBHbIE  YHUBEpCaJbHbIE  y4eOHble  JCWUCTBUSA,  PETYJISTHUBHbBIC
yHHUBEpCaJbHbIe yueOHbIE TEHCTBUS.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS
ba3oBble 1jornyeckue aefcTBus:
BBISIBIIAITH M XapaKTepU30BaTh CYIIECTBEHHBIE TMPU3HAKH OOBEKTOB
(s1BI€HUIN), KIIaCCU(PUIUPOBATH HX;
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BBISIBIIATH 3aKOHOMEPHOCTH W TPOTUBOPEUUS] B pacCMaTpPUBAEMbIX (haKTax,
JAHHBIX U HAOFOACHHSIX, OTHOCSIINUXCS K (PU3NIECKUM SIBICHHSIM;

BBISIBIIATh TIPUYUHHO-CIICJICTBEHHBIC CBS3U TPH HW3YYEHUU (DU3UICCKUX
SBJICHMM M TIPOILIECCOB, JI€NIaTh BBIBOJBI C HCIOJIb30BAHUEM JEIYKTUBHBIX U
WHIYKTUBHBIX  YMO3aKJIIOYEHHH, BBIJBUraTh THUIOTE3bl O  B3aMMOCBS3SIX
(bU3UYEeCKUX BEINYNH;

CaMOCTOSITENIFHO BBIOMpATh CIOCO0 pemieHus yueOHo (u3nueckor 3amadu
(cpaBHEHHE HECKOJIbKMX BApUAHTOB PEILICHHUS, BHIOOpP Hanbojee MOIXOJSIIETO C
y4ETOM CaMOCTOSITENIbHO BBIICIIEHHBIX KPUTEPHUEB).

Ba3oBnle uccienoBarejbcKkye 1eCTBUSA.

MCIIOJIB30BaTh BOMPOCHI KAK MCCIIEN0BATEIbCKUI HHCTPYMEHT TTO3HAHMS;

IPOBOJUTH MO CaMOCTOSATEIBHO COCTABJICHHOMY IUIAHY ONBIT, HECIOMXHBIM
bu3UecKuil SKCIIEPUMEHT, HEOOIBIIIOE UCCIIeI0BaHNE (PU3NIECKOTO SBJICHUS;

OIICHMBATh Ha MMPUMEHUMOCTH U JJOCTOBEPHOCTH UH(POPMAIIHIO, TTOTYICHHYIO
B XOJI€ UCCJIEIOBAHMS WJIU HKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (HOpMYyIHpOBaTh OOOOIIECHUS U BBIBOJBI IO pe3ysibTaTaM
MPOBENEHHOTO HAOIIOAEHUS, OIIbITA, HCCIIEIOBAHUS;

MIPOTHO3UPOBATh BO3MOXKHOE JalIbHENIIIee pa3BUTHE (PU3HMUECKUX MPOIIECCOB,
a TaKKe BBIJBUTATh MPEIINOJIOKEHUS 00 MX Pa3BUTUM B HOBBIX YCIOBUAX H
KOHTEKCTax.

Pa6ora ¢ unpopmaunmeii:

MPUMEHSTh PA3JIUYHBIE METOMbI, HHCTPYMEHTHI M 3aIlPOChl MPU IMOUCKE H
oTOope UH(pOPMAIIUU UITU JAHHBIX C YUETOM MPEIJIOKEHHON yUeOHOH (hHU3UIeCKOi
3a/1auu;

aHaJM3UPOBaTh, CHUCTEMATU3UPOBATh W MHTEPNPETHPOBATH HWH(POPMALIUIO
Pa3JIMUHBIX BUJOB U (DOPM TPEACTABIICHHUS;

OIICHMBATh HAIEKHOCTh HH(POPMALMKM TIO KPUTEPHUSIM, MPEIIOKECHHBIM
yUHUTENIeM Uil CHOPMYITUPOBAHHBIM CAMOCTOSITENIBHO;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTHUMalbHYIO  (OpMYy  MpEACTaBICHUS
uHpopMallMu W WJUTIOCTPUPOBATH pEIIacMble 3a7a4d HECJIOKHBIMU CXEMaMHu,
JyarpaMMamMu, MHOM TpaduKoil 1 UX KOMOMHAILUSIMU.

KoMMyHHUKaTHBHBIC YHHBEpPCaJIbHbIE Y4eOHbIC 1eHCTBHUS:

B XO0JIe OOCYXJeHHs ydeOHOro maTepuana, pe3yJbTaToB JIa00paTOPHBIX
paboOT W MPOEKTOB 3a/JaBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMOM TeMbl U
BBICKA3bIBaTh WJEH, HALEJICHHbIE Ha PEIICHHE 3aJa4d U [OAJEpKAHUE
OJ1aroKesIaTeIbHOCTH OOIIEHHS;

COIOCTABIISATh CBOU CYXKJICHUSI C CYX ACHUSIMHU APYIMX YYAaCTHUKOB AUAIIOra,
OoOHapy’KHUBaTh pPa3IMuME U CXOJCTBO MO3UIIHI;

BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCBMEHHBIX TEKCTAX;
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nyOJIMYHO MPEACTABIATH PE3YJIbTaThl BBHIMOIHEHHOTO (DU3UYECKOTO OIBITa
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, IPOCKTA);

MOHMMATh U MCIOJNB30BAaTh MPEUMYIIECTBA KOMAaHAHOW M MHIUBUIYaIbHOU
paboThI IPU pelIeHNH KOHKPETHOH (pr3nueckoii mpoodaembl;

NPUHUMATD LEIH COBMECTHOU AEATEIbHOCTH, OPTaHU30BBIBATh JEHCTBHS 110
e€ JOCTM)KEHUIO: DACHpeNeNsiTh pOoJId, OO0CYXJIaTh IPOLECChl U Pe3yJIbTaThl
COBMECTHO paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;

BBINOJIHATh CBOIO 4YacTb pabOThI, JOCTUTash KaueCTBEHHOTO pe3yjbTara IIo
CBOEMY HAIIPABIICHUIO M KOOPIMHHUPYS CBOM JCHCTBUS C APYTUMH YJICHAMHU
KOMAaH/IbI;

OLICHMBAaTh KayeCTBO CBOEr0 BKJaJa B OOIMMNA MTPOAYKT IO KPHUTEPHUSM,
CaMOCTOSITENILHO C(POPMYTHMPOBAHHBIM yUaCTHUKAMHU B3aUMOCHCTBHSL.

PeryasiTuBHbIe YHHBepPCAJbHbIE YueOHbIE AelCTBUSA
Camoopranusauus:

BBISIBIIATH TIPOOJIEMBI B )KU3HEHHBIX M YICOHBIX CUTYAIHAIX, TPEOYIONTUX IS
pereHust GU3NYEeCKUX 3HAaHUM;

OPUEHTHUPOBAThCS B  PA3IUYHBIX  MOAXOAAX  TMPUHITHS  PEIICHHM
(MHAMBUAYATBHOE, PUHSATHEC PEIICHUSI B TPYIIIIC, MPUHATHAE PEIICHUH TPYIIION );

CaMOCTOSATEIILHO COCTABJIATh AJTOPUTM peIIeHUs (U3MUESCKOW 3amadul WIu
IJIaH HCCIEOBaHUSI C YYETOM HMEIOIIUXCA PECYpCOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTUPOBATh IIpeijlaraéMble BAPUAHTHI PEIICHUM;

JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJJIEKT:

JaBaTh aJICKBATHYIO OIICHKY CUTYaIlly U TIpeajiaraTh IJIaH €€ N3MCHCHMUS;

OOBSCHATh  TPUYMHBI  JIOCTHXKEHUS  (HEIOCTHXKEHHS])  PE3yJbTaToOB
NeSTeTbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OTIBITY;

BHOCHUTh KOPPEKTUBHI B JEATEIBHOCTh (B TOM YHCJE B XOJ BBITIOJIHCHHS
(GU3UYECKOT0 HCCIEAOBAaHUS WM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITEIBLCTB,
W3MCHUBIINXCS CUTYaIlUi, YCTAHOBJICHHBIX OMMMOOK, BOSHUKIIIMX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IIEJIU U YCIOBUSM.

CTaBUTH Ce0s HA MECTO JIPYroro YesoBeKa B XOJE CHopa WIM JTUCKYCCUM Ha
HAy4YHYIO TeMY, TOHUMAaTh MOTHUBBI, HAMEPECHUS U JIOTHKY JPYTOTO.

MPU3HABAaTh CBOE MIPABO HA OIMMOKY MPH PEIICHUH (PU3NUICCKUX 3a7ad WU B
YTBEP)KJICHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JAPYToro.

HNPEAMETHBIE PE3YJIBTATHI

K koHIty 00yuenus ¢ 7 knacce npeIMETHbIE PE3yJIbTaThl HA YIITyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:
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WCITIOJIB30BATh MOHATHUS: (PU3NUECKHE W XUMHUYECKHUE SBIICHUS, HAOJIIOICHUE,
DKCIIEPUMEHT, MOJIeb, THUIOTE3a, CAWHMIBI (U3UYECKUX BEIUYMH, aToM,
MOJIEKYJIa, arperaTHble COCTOSIHUA BellecTBa (TBEPAOE, )KUAKOE, ra3000pa3Hoe),
MEXaHUYeCKOe JBWKEHUE (paBHOMEpPHOE, HEpPaBHOMEPHOE, MPSMOJIMHENHOE),
TpPaeKTOpHsi, PaBHOJACHCTBYyIOWAs cuj, aedopmanusa (ympyras, IUIacTUYecKas),
HEBECOMOCTb, COOOILAIOIINECS COCYIbI;

YBEPEHHO pa3nu4varh sBieHus (Auddy3us, TEIIOBOE IBMIKEHUE YACTHIL
BEILIECTBA, PAaBHOMEPHOE [BW)KEHUE, HEPABHOMEPHOE [IBH)KEHUE, WHEPIUS,
B3aMMO/ICHCTBUE TEJI, PABHOBECHUE TBEPJBIX TEJ C 3aKPEIIEHHON OChIO BpalICHUS,
nepeaaya JaBlieHUs TBEPIBIMU TeJIaMH, >KUAKOCTSIMU W Trazamu, aTMoc(epHoe
JABJICHUE; TJIaBAaHUE TEJI, IPEBPAIICHUS MEXAaHUYECKOW SHEPTHUH) MO OMUCAHUIO MX
XapaKkTepHbIX CBOWCTB M Ha OCHOBE OMBITOB, JAEMOHCTPUPYIOUIUX JaHHOE
bu3nUecKoe SBICHHUE,

pacro3HaBaTh — TPOSBICHHE  M3YYECHHbIX  (U3HYECKUX  SIBJICHUH B
OKpY’KaroleM Mupe (B TOM 4YHcie (PU3nuecKkue sIBICHUSI B MPHUPOJEC: MPUMEPHI
JBUKEHHS C PA3JIUYHBIMU CKOPOCTSIMH B JKMBOW M HEXHUBOM MPUPOJE, NCUCTBUE
CUJI TSIKECTH, TPEHUS, YIPYTOCTH B MPUPOJAEC U TEXHUKE, BIUSIHUE aTMOC(EPHOTO
JIABJICHUSI Ha >KMBOW OpraHW3M, IUIaBaHHWE PbIO, pblYard B TeJie YeJIOBEKa), MpHU
ATOM TEPEBOJUTH MPAKTUUECKYIO 3a/lady B y4eOHYIO, BBIJCISTH CYIIECTBEHHBIC
CBOMCTBA (TIpU3HAKH) (DU3UUECKUX SIBJICHUI;

OMUCHIBATh MU3YyUYECHHBIC CBOMCTBA TeNl W (DU3UUYECKUE SIBJICHUS, UCIOJb3YS
busnueckue BenuuMHBI (Macca, 00BEM, IUJIOTHOCTH BEIIECTBA, BpEMs, IIyTh,
CpedHsisi CKOpOCTb, CUJia YHPYrOCTH, CWJa TSDKECTH, BEC Tela, CUJla TPEHUs,
JaBlieHUE TBEPIOTO Teia, JaBJICHUE CTOJI0A >KUIKOCTH, BBITAJKHUBAIONIAS CHIIA,
MexaHuveckas pabdoTa, MOIIHOCTb, IJIEYO CHJIbI, MOMEHT CHJIbI, KO3(P(PULIHEHT
MOJIE3HOTO JIEUCTBUSA MEXAaHU3MOB, KUHETHUECKasl ¥ TIOTCHI[MAIbHAs DHEPTHUs), IPU
OMKMCAHUH TPABUIILHO TPAKTOBATh (DU3UYECKUN CMBICIT HCIIOIh3YEMbIX BEJIWYUH,
uxX O0OO3HAUCHUS U EJUHUILI (U3UYECKUX BEIUYMH, HAXOIUTh (OPMYIIHI,
CBSI3bIBAIONIUE JAaHHYIO (PU3UYECKYIO BETUYUHY C IPYTUMHU BEIUYUHAMU, CTPOUTH
rpadMKu U3yYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYNH;

XapaKTEepU30BaTh CBOMCTBAa Tell, (U3MYECKUE SBICHUS M MPOIECCHI,
WCIIOJIb3YS TIPAaBWJIA CIIOKEHHS CWJI (BIOJIb OJTHOM TIpsiMOif), 3akoH ['yka, 3aKoH
[Tackans, 3akoH Apxumena, MPaBUIIO paBHOBecHs pblyara (0i0Ka), «30J0TOE
MPaBUJIO» MEXAaHWKU, 3aKOH COXpaHEHHsS MEXaHMYECKOW HSHEpPruu, NpU STOM
JaBaTh CJIOBECHYIO (DOPMYJIHMPOBKY 3aKOHAa M 3alUCBHIBATh €r0 MAaTeMaTHYeCKOe
BBIPAKEHUE;

CTPOUTH MPOCTHIC (PU3NUECKHE MOJEIN PeaTbHBIX OOBEKTOB, MPOIIECCOB H
SABJICHUM, BBIJEIATh IPU STOM CYIIECTBEHHbIE U BTOPOCTEIIEHHBIE CBOMCTBA
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00BEKTOB, MPOIIECCOB, SIBICHUM, MPUMEHATh GUZNUECKUE MOJIETH 7151 O0OBSICHEHUS
(bu3NYECKUX MPOIIECCOB U PEIICHUS yUeOHBIX 3a/1a4;

OOBSCHATH (PU3UYECKHUE SIBICHUS, MPOIECCHl M CBOWCTBA TEJ, B TOM YHCIIE B
KOHTEKCTE CHUTyallud MpaKkTUKO-OPUEHTHUPOBAHHOIO XapakTepa, M pellaTh
KaueCTBEHHbIE 3a/ayd, B TOM 4HCIE TpeOyIoUIMe YHMCIECHHOIO OLIEHUBAHUSA
XapaKTEepHBIX 3HAYCHUN (U3NYECKUX BEJIUYUH, MPU STOM BBIOMPATH aJIEKBATHYIO
($u3NYECKYI0 MOJEIb, BBIABISATH MPUUMHHO-CICICTBEHHBIC CBSI3U M BHICTPAUBATh
JOTHYECKYI0 IENOYKYy PpacCyXJIEHUH C ONOpOod Ha M3yYEHHbIE CBOWCTBA
(bu3nyeCKuX SIBICHUHN, PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIENIH;

pemary pacuéTHble 3aAauu (B 2—3 IEHCTBUS) MO M3y4aeMbIM TEMaM Kypca
¢busuky, BeIOMpas aJeKBaTHYIO (PU3NUECKYI0 MOJIENb, C UCIIOJIb30BAHUEM 3aKOHOB
U GopMyJI, CBA3BIBAIOIINX (PU3NYECKUE BEIMYUHBI, 3aMHUCHIBATh KPATKOE YCIOBUE
U DPa3BEPHYTOE pEIICHHE 3a/layd, BBISBIATH HEIOCTAIOIIME WIM H30BITOYHBIE
JaHHble, OOOCHOBBIBATH BHIOOP METOJA pELIEHUS 3aJauyd, MHCIOJIb30BATh
CTIPaBOYHBIE JaHHBIC, MMPOBOJUTH MAaTeMaTHUYECKUE MpeoOpa3oBaHUS M PacUETHI,
OLICHWBATh PEATMCTUYHOCTh MOJYYEHHOTO 3HAueHUs (DU3MUECKOW BEIMYUHBI H
OTIPENETATh Pa3MEPHOCTh (PU3UYECKOW BENWYMHBI, MOJYYCHHON MpPH pPEIICHUH
3a]a4H;

pacrno3HaBaThb MpPOOJEMBI, KOTOPbIE MOYHO pEUIMTh MpPU OMOULIH
buznyecKux METOAOB, W TpejIaraTb OPUEHTHPOBOYHBIA CIOCOO peIIeHHs, B
ONMCAaHWU  WCCIEIOBAHMS  pPAclo3HaBaTh  MPOBEPSEMOE  MPEATOIOKEHHUE
(runotesy), MHTEPIPETUPOBATH MOJTYUYEHHBIN PE3yJIbTaT;

MPOBOJIUTH OMBITHI MO HAOMIOACHUIO (GPU3UYECKUX SIBICHUN WK (QU3MIECKUX
CBOMCTB Tenl (nuddy3us, TEMIOBOE PACIIMPEHUE Ta30B, SBJICHUE HWHEPIUH,
W3MEHEHHE CKOPOCTH MPHU B3aUMOJCUCTBUU TeJ, Mepenavya JaBICHUS KUIKOCTHIO
U Ta30M, TPOSBJICHHUE NEUCTBUS aTMOCHEPHOTO MABJICHHS, IEUCTBHUE MPOCTHIX
MEXaHU3MOB): (OPMYJIUPOBATh MPEANONOKEHHE (TUIOTE3y) O BO3MOXKHBIX
pe3ynbTaTax HaOMIOJCHUHN, CAMOCTOSATEILHO COOMPATh YCTAHOBKY M3 U30BITOYHOTO
Habopa o0opyoBaHus U GOPMYITUPOBATH BHIBOJIBI,

OPOBOJUTH TPSIMbIE M KOCBEHHBIE HW3MEpEHUs (PU3MYECKHX BEITUYUH
(paccTosiHUEe, IPOMEXYTOK BPEMEHH, Macca Tena, 00bEM Telna, Chila, TeMIeparypa,
IUIOTHOCTh JKUAKOCTH M TBEPJOTO TeEja, CUja TPEHUS CKOJbXEHMsS, J1aBJICHUE
BO3/lyXa, BBITAJKMBAIOIIAs CHUJIA, JACUCTBYIOLIas Ha MOTPY>KEHHOE B >KHUJKOCTh
TEI0, KOA(PPUIMEHT TOJIE3HOTrO0  JEWCTBUSL  NPOCTHIX  MEXaHU3MOB) C
WCIIOJIb30BAaHUEM aHAJIOTOBBIX U LU(PPOBBIX MNPUOOPOB, 0OOCHOBBIBATH BHIOOD
METOJla M3MEpeHUs, (PUKCHUPOBATh IOKa3aHWs NPUOOPOB, HAXOAUTH 3HAUCHUE
U3MEPSIEMON BETMUMHBI C TIOMOIIBIO YCPEAHEHUSI PE3YJIbTaTOB CEPUU U3MEPEHUN U
OLIEHUBAThH MOTPEIIHOCTh U3MEPEHUH;
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IPOBOJUTH HECIIOKHBIE IKCIIEPUMEHTAIbHBIE MCCIIEIOBAHUS 3aBUCUMOCTEN
¢u3nyecKuX BETUYHMH (3aBUCHUMOCTH IMyTH PaBHOMEPHO ABMXKYIIETOCS Tela OT
BPEMEHU JBWKEHUS Tela, CHJIbI TPEHUS CKOJBXEHUS OT CHJIbBI HOPMAaJbHOIO
JaBJICHUs, KayecTBa OOpaOOTKM MOBEPXHOCTEM Ted M HE3aBUCHUMOCTH CHJIBI
TPEHUsI OT IUIOLIAJM COINPUKOCHOBEHUS TEJ, CHUJIbl YNPYTrOCTU OT YJJIMHEHHUS
IPYKUHBI, BBITAIKMBAIOLIEH CUJIBI OT O0BEMaA MOTrPYKEHHOW YacTU Tedaa W OT
IUIOTHOCTU KHUJAKOCTH, €€ HE3aBUCUMOCTU OT IUIOTHOCTH Telja, OT TIyOMHBI, Ha
KOTOPYIO MOTPY>KEHO TEJIO0, YCIOBUM IJIaBaHUS TEJl, YCIOBUN paBHOBECHUS pblyara
U OJIOKOB): COBMECTHO C YyuuTeneMm (GOpMyJIMpoBaTh 3afadyy W TUIOTE3Y
UCCIIEJOBaHMSI, CaMOCTOSTENIbHO IUIAHUPOBATH HCCIIEIOBAHUE, CAMOCTOSTEIBHO
coOupaTh HKCIEPUMEHTAJIbHYI0 YCTAHOBKY C HCIOJIb30BAHUEM HWHCTPYKIHUH,
NPECTaBIISTh MMOJTYYSHHbIE 3aBUCUMOCTU (DPU3HUECKUX BEJIUYUH B BUJAE TAOJHUIl U
rpaUKoB, OLEHUBaTh MOTPEIIHOCTH, JedaThb BBIBOJABI IO pe3yJbTaTaM
VICCJIEIOBAHNS;

coON0aTh IMpaBWiIa TEXHUKM O€30MacHoro Tpyna mpu padoTe cC
71a00paTOPHBIM 000PYAOBAHUEM;

yKa3bIBaTh MPUHIIMIIBI ACHCTBHS MPUOOPOB M TEXHUYECKUX YCTPOHCTB: BECHI,
TEPMOMETpP, JIUHAMOMETp, COOOLIAalOIIMecss COCylbl, OapoMeTp, phblyar,
NOJIBUYKHBIA U HEMOJBUKHBIN OJIOK, HAKJIIOHHAS! TJIOCKOCTb;

XapaKTepU30BaTh MPUHIIUIBI JEHCTBUS U3YUYEHHBIX MPHOOPOB, TEXHUUECKUX
YCTPOMCTB M TEXHOJIOTHYECKHX IMPOIECCOB C OMOPOM HAa HUX OMUCaHUS (B TOM
quclie: TOJUIMITHUKY, YCTPOHUCTBO BOJONPOBOJA, THAPABINYECKHI mpecc, cudoH,
MaHOMETpP, BBICOTOMEp, MOPIIHEBOM HACOC, APEOMETP), MCIONb3Yys 3HAHUS O
CBOMCTBaX (U3UYECKUX SBJICHUM UM HEOOXOAMMBbIC (U3MUECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

UCTIONb30BAaTh CXEMBl M CXEMAaTUYHBbIE PUCYHKA H3YYCHHBIX TEXHUYECKUX
YCTPOMCTB, HM3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOLECCOB IpHU
peleHny y4eOHO-IPaKTUYECKUX 3a/1a4;

IPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O TPUMEPAX) MPAKTUUYECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUM B MOBCEIHEBHOW >KM3HU JUIsl 0OecreyeHus
0e30MacHOCTH MPHU OOpaIllEHUU C MPUOOpaMHU M TEXHUYECKHMMH YCTPOWCTBAMH,
COXPAaHEHHUSl 370pPOBbsI U COOJIIOJEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKpYXKaroUIen Cpeie;

OCYUIECTBJIATH OTOOP UCTOUYHUKOB MH(GOpMALK (HU3UUYECKOTO COJIepKaHUs B
HNuTepHeTe, caMOCTOSTENIbHO (QOpMYyNHpys TOUCKOBBIA 3allpoc, Ha OCHOBE
UMEIOLINXCA 3HAHUM M TMyTEM CpPaBHEHUS pPAa3jIMYHBIX HCTOYHUKOB BBIICIATH
uHbOpMaIMIO, KOTOpas  SBJSICTCS MPOTUBOPEYMBOM WM  MOXKET  OBITh
HEJO0CTOBEPHOM;
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UCIIONIb30BaTh MPU BBHIMOJHEHUH Y4YEOHBIX 33JaHUN HAyYHO-TIOMYJISPHYIO
auTepaTypy (pu3MUecKkoro coaepikaHus, CIpPaBOYHBIE MaTEpUaibl, PECypChl CETU
WuTepHer, BianeTs npuéMaMyd KOHCHEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHUs
uH(OpMAaIUU U3 OJIHON 3HAKOBOUW CHCTEMBI B IPYTYIO;

co37aBaTh COOCTBEHHBIE KpaTKHE IMUCHMEHHbIE M YCTHBIE COOOIIEHHS Ha
OCHOBE 2—3 HCTOYHUKOB MHGpOpMauu (U3NYECKOTO COJICpPKAHHS, B TOM UHCIE
nyOJIMYHO JeNaTh KpaTKUe COOOIIEHUS O pe3yJbTaTaxX MPOEKTOB HIIM YYEOHBIX
UCCIICOBAHUM, MPU STOM TPaMOTHO HCHOJIb30BaTh WM3YyYEHHBI MOHATUHWHBIN
anmapar Kypca (U3MKH, COMPOBOXKIATh BHICTYIICHUE MPE3CHTAILINECH;

IpU BBINOJHEHUU YYE€OHBIX MPOEKTOB W HCCIEAOBAHHUM paclpeiensTh
00513aHHOCTH B TPYIIIIE B COOTBETCTBUU C MOCTaBJICHHBIMU 3aJlauaMu, CICIUTH 3a
BBIMIOJTHEHUEM TUJIaHA JEHCTBUM, a/JleKBaTHO OIICHUBATh COOCTBEHHBIA BKJaa B
JEATEIbHOCTh TPYNIBI, BBICTPAUBATh KOMMYHHKAaTUBHOE B3aUMOJIECHUCTBHUE,
YUHUTBIBASI MHEHUE OKPYXKAIOIIUX.

K xoHiy oOyueHus ¢ 8 knacce mpeaMETHbIE pe3yJbTaThl Ha YIiIyOJEHHOM
YPOBHE JI0JKHBI OTpaxaTb CPOPMUPOBAHHOCTh y 00yYarOIIUXCS YMEHU:

UCIIOJIb30BaTh MOHATUS (Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE IBUKEHHE
aTOMOB W MOJIEKYJ, arperaTHbleé COCTOSHHUSI BEIIECTBA, KPHUCTAUIMYECKUE U
amop(HBIC TeJa, HACHIIIEHHBIM W HEHACBHIIIEHHBIA Map, CIOCOOBI HW3MEHEHHS
BHYTPEHHEH »JHEpPruM, »3JIEMEHTApPHBIA JJIEKTPUYECKUN 3apsii, IMPOBOJHUKH,
HOJIyIPOBOJIHUKHU, TUJIEKTPUKU, UCTOUHUKHU MTOCTOSIHHOTO TOKa, 3JIEKTPUUECKOE U
MarHUTHOE TOJsl, ONTHUYECKas CUCTEMA) U CHUMBOJIMYECKUN SA3BIK (PU3MKHU TNpPU
peleHny y4eOHbIX U PAKTHYECKUX 3a/1a4;

YBEPEHHO pa3iinyaTh SBJICHUS (TEIJIOBOE pacClIMpEeHHe (CKaTue), TEIIOBOE
paBHOBECHE, MOBEPXHOCTHOE HATSKEHUE, CMAauMBaHUE, KalWUIAPHBIEC SIBICHUS,
UCIIapeHue, KOHJAEHCAlUs, IUIaBJIEHUE, KpUCTAUIM3alMs, KHUIIEHHE, CIOCOObI
Terutonepenayn (TEIIONPOBOAHOCTh, KOHBEKIIUS, U3TyUEHHE), TEIUIOBBIE TIOTEPH,
DIIEKTpHU3ALIMS TEN, B3aHMMOJCHCTBHE 3apsAIOB, NEHCTBUS AIIEKTPUUYECKOTO TOKa,
KOPOTKOE 3aMbIKaHUE, B3aUMOICHCTBHE MarHUTOB, JIEHCTBHE MarHUTHOTO TOJIS Ha
IPOBOJHUK C TOKOM) IO OINHUCAHUIO MX XapaKTEpPHBIX CBONMCTB M Ha OCHOBE
OTIBITOB, AEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHUE;

pacrmo3HaBaTh  MPOSIBJICHWE  HW3YYCHHBIX  (DU3MUECKWX  SBICHUH B
OKpyXaromeMm wmupe (B TOM 4Yucie (QU3NYECKUE SBICHUS B TPUPO/IE:
MOBEPXHOCTHBIE U KaNWUISIPHBbIE SBJICHUS B NPUPOJE, KPHUCTAUIBI B MPHUPOJIE,
uznyuyenue ColiHIa, 3aMep3aHue BOJOEMOB, MOPCKHE OpH3bl, 00pa3oBaHUE POCHI,
TyMaHa, WHEs, CHEra, JJIEKTPUYECKUE SIBICHUS B aTMocdepe, 3IEKTPUUYECTBO
KUBBIX OPTaHU3MOB, MArHUTHOE T0Jie 3eMiH, Apeiid MOI0COB, PO MATHUTHOTO
moJyisi ISl KWU3HW Ha 3emiie, TOJSIpHOE CHSHHUE), TPU OTOM MEPEBOIUTH

26



NPAaKTUUECKYI0 3a7ady B y4eOHYI0, BBIACNATh CYLIECTBEHHbIE CBOWCTBA
(mpu3Haky) HU3HMUECKUX SBICHMUIA;

OINKCHIBaTh M3YYCHHBIC CBOMCTBA TEN W (U3UYECKUE SIBICHUS, UCIOIB3YS
bu3nyeckue BENMYMHBI (TeMIlepaTypa, BHYTPEHHSII DHEpPrusi, KOJHUYECTBO
TEIJIOThI, paboTa rasa, yjeibHas TEMJIOEMKOCTh BEIECTBA, YJEJIbHAas TEIIOTa
IUIaBJICHUS, YJElbHAs TEIUIOTa MapooOpa3oBaHMs, yJelIbHAas TEIUIOTAa CrOpaHUs
TOTINBA, KO3 (PUIIMEHT MOIE3HOTO ACUCTBUS TETIOBOM MAIIMHbBI, OTHOCUTEIbHAS
BJIQXXHOCTh BO3/yXa, DJIEKTPUYECKHM 3apsi, CUlla TOKa, JIJIEKTPUUYECKOe
HaIpsHKEeHUE, COMpOTHBICHHE NpoBoAaHUKa, DJ[C B 1enM MNOCTOSHHOTO TOKA,
AIEKTPUUECKOE VYAENbHOE COMPOTUBJICHUE BEIIeCTBa, pabdoTa U MOIIHOCTh
AIIEKTPUYECKOTO TOKA), PU OMMCAHNUU MPABIIBHO TPAKTOBAThH (DU3HUUECKUN CMBICIT
UCIIOJIB3YEMBIX BEJIMYMH, MX OOO3HAYEHUS M €IUHULBI (PU3NYECKHUX BEIHYMH,
HAXOJUTh (OPMYJIbI, CBS3BIBAIONIUE JTAHHYIO (DU3MYECKYIO BEIMUYUHY C JPYTUMU
BEJTMYMHAMU, CTPOUTH IpadUKN U3yYCHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEJIIMUNH;

XapaKTEepU30BaTh CBOMCTBAa Tes, (PU3UYECKUE SBICHUS M IPOILECCHI,
UCITIOJIb3Ysl OCHOBHBIE TIOJIOXKEHHSI MOJIEKYJIIPHO-KUHETUYECKON TEOPUU CTPOEHUS
BEILECTBA, YPaBHEHHE TEIUIOBOTO OajlaHCa, 3aKOH COXPAHEHHS SJIEKTPUUYECKOTO
3apsna, 3akoH KynoHa, NpUHUMI CYNEPIIO3UIHMH 3JIEKTPUYECKUX II0JEH, 3aKOH
Owma nst yyacTka menu, npasuia Kupxroda, 3akon Oma 1715t MOJTHOM 1eNH, 3aK0H
Jxoyns-JIeHna, 3aKOH COXpaHEHHsI 3HEPIHH, MPU 3TOM pa3auyaTh CIOBECHYIO
(OpMYIUPOBKY 3aKOHA U €r0 MaTEMAaTUYECKOE BbIPAKEHUE;

CTPOUTH MPOCTbIE (PU3MUECKUE MOJENIU PEAIbHbIX OOBEKTOB, MPOLIECCOB U
SBJICHUM, BBIJEIATH IPU OTOM CYLIECTBEHHBIE M BTOPOCTEIICHHBIE CBOMCTBA
00BEKTOB, MPOIIECCOB, SIBICHUHN, MPUMEHSITh (U3UUECKUE MOICIHU JJIsl O0BSICHEHUS
(U3MYECKUX MPOILIECCOB U PEIICHUS YUEOHBIX 3a/1aY;

OOBSACHATH (PU3UYECKUE SIBJICHUS, IPOLECCHl U CBOWCTBA TEJl, B TOM YHCJIE U B
KOHTEKCTE€ CHUTyalluid MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa, M pelaTh
KayeCTBEHHbIE 3a/ayd, B TOM 4HCJE TpeOyIoUIMe YHUCICHHOTO OLEHUBAHUS
XapaKTEPHbIX 3HAYECHUW (PU3MYECKHX BEJIMYMH, [PU 3TOM BBIOMPATH a/IEKBATHYIO
(U3MYECKYI0 MOJENb, BBISBIATh MPUUMHHO-CIEICTBEHHBIE CBA3M U BBICTPAUBATh
JOTMYECKYI0 ILIEMOYKY PAaCCyXIECHUM C ONOpOM Ha W3YyYEHHBIE CBOMCTBA
buznyecKux sIBICHUHN, PU3NYECKUE 3aKOHbI, 3aKOHOMEPHOCTU U MOJIEIH;

YBEPEHHO pelllaTh pacu€THbIC 3ajadu (C Omopoil Ha 2—3 ypaBHEHMS) IO
U3y4aeMbIM TeMaM Kypca (U3UKH, BHIOMpas aJeKBATHYIO (PU3NYECKYIO MOJENb, C
UCIIOJIb30BAaHUEM 3aKOHOB M (DOpPMYJ, CBA3BIBAIOLIUX (PU3UUYECKHE BEIUYMHBI,
3alMCBIBATh KPAaTKOE YCJIOBUE M Ppa3BEPHYTOE pPEIICHUWE 3a/1ayd, BBISBIATH
HEJOCTAIONINE WIN U30BITOUHbIE JaHHbIE, 000OCHOBBIBATH BHIOOP METOAA PELLICHUS
3a/1aud, WCMOJb30BaTh CIPABOYHBIE JaHHbBIE, NPUMEHIThH METOAbl AaHaIHM3a
pa3MepHOCTEH, UCMONb30BaTh IpaduuecKre METOAbl PElIeHUs 3a]lay, MPOBOJIUTH
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MaTeMaTHYeCKUe TMpeoOpa3oBaHus U PAcu€Thl, OIEHUBATh PEATUCTUYHOCTH
MOJlyYEHHOTO 3HAYeHUs (U3MUECKON BEIMYMHBI U OMPEACNATh Pa3MEPHOCTh
bu3nyeCcKOil BENUYNHBI, MTOTYYCHHON IPU PEIICHUH 3a1auu;

pacrno3HaBaTb MPOOJEMBI, KOTOPbIE MOYKHO pEUIMTh MpPU OMOLIH
(¢u3NYeCKUX METOAOB, M NpeyiaraTb OPUEHTHUPOBOYHBIA CIOCOO peUIeHMs, B
ONMCAHWM  WCCJENOBAHMS  PAaclO3HaBaTh  MPOBEPSEMOE  IMPEINOJI0KECHHE
(rumnoTesy), HHTEPIPETUPOBATH MOYYEHHBIN PE3yIbTaT;

IPOBOAUTD OMBITHI [0 HAOIIOACHNUIO (PU3NUECKUX SBICHUM WM (PU3NUECKUX
CBOMCTB Ten (KalmWUISPHBIE SIBJICHMS, 3aBUCUMOCTb HaBJICHUS BO3JyXa OT €ro
o0béMa W TeMHepaTyphl, CKOPOCTH IIpoLiecca OCThIBaHMUS (HarpeBaHus) IpH
U3IyYEHHUH OT LBETa H3JIydaroumedl (MOIJIOMAonieil) MOBEPXHOCTH, CKOPOCTh
UCIIApEHUs] BOJBI OT TEMIIEPATypbl JKUJAKOCTH M IUIOMAAUM €€ IMOBEPXHOCTH,
NIEKTPU3ALUs TEJNI U B3aUMOJCHCTBHE AIEKTPUUECKUX 3aps0B, B3aUMOJCHCTBUE
IIOCTOSIHHBIX MarHUTOB, BU3YJIN3al1sl MATHUTHBIX MOJIEN MOCTOSIHHBIX MATHUTOB,
JEHUCTBUSL MarHUTHOTO TOJISI HA MPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBA 3JIEKTPOJBUraTesl MOCTOSHHOIO TOKA): (POPMYJIHPOBATH MPOBEPSIEMOE
NpeanojoxkeHue (rumore3y) O  BO3MOXHBIX — pe3ysibTaTax  HAOJIOJEHUH,
CaMOCTOSITENIbHO cOOMpaTh YCTaHOBKY W3 M30BITOYHOrO Habopa 00OpyoBaHMS,
OIKCHIBATh XOJ1 ONbITa U (POPMYIUPOBATEH BHIBOIBL;

IPOBOJUTH TMPSMbIE U KOCBEHHBIE HW3MEPEHHsI (U3MUECKUX BEITUUYHH
(Temneparypa, OTHOCUTENIbHas BIAXHOCTh BO3[yXa, CHJIa TOKa, HAIpPSIKEHUE,
yAenbHas TEIUIOEMKOCTh BEIECTBA, CONPOTHBICHHWE IPOBOJHUKA, paboTa H
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA) C MCHOJIb30BAHUEM AHAJIOTOBBIX U LIU(PPOBBIX
pubOpOB, 0OOCHOBBIBATH BHIOOP MeTOJa M3MepeHus, (UKCHPOBATH TMOKA3aHUS
npuOOPOB, HAXOAUTH 3HAUECHUE M3MEPSEMOI BETMUYMHBI C TTOMOUIBIO YCPEAHEHUS
PE3yJIbTATOB CEPUM U3MEPEHUM U OLICHUBATH MOTPENTHOCTh U3MEPEHUM;

IPOBOANUTH HKCIIEPUMEHTAJIbHbIE UCCIIEOBAHUS 3aBUCUMOCTEH (PU3NUECKUX
BEJIMYMH (3aBUCUMOCTH JABJICHHUS BO3AyXa OT €ro o0béMa M HarpeBaHUs WIIU
OXJIQXKJICHHUS, UCCIEA0OBaHUE SIBJICHUS TEMII000MEHA PU CMEIIMBAHUY XOJIOJHOUN U
ropsiueii  BOJABI, 3aBUCUMOCTH CONPOTUBIEHUS TMPOBOJHHMKA OT €ro JUIMHBI,
IUIOLIAAM TOMEPEYHOr0 CEYEHUS M YACJIBHOIO CONPOTUBJICHHUS BELIECTBA
IIPOBOJIHUKA, CHJIBI TOKA, IMPOTEKAOIIEr0 Yepe3 MPOBOJIHUK, OT HAIPSHKEHUS Ha
IIPOBOJIHUKE, MCCIIEIOBAHHUE MOCIEAOBATEIBHOIO U IMAPAJUIEIBHOTO COEAUHEHUN
MIPOBOJTHUKOB): COBMECTHO C yuuTeneM (OpMyIMpOBATh 3ajJadyy W TUIIOTE3Y
UCCJIEIOBAHMSI, CAMOCTOSITEIBHO IUIAHUPOBATh MCCIEIOBAHUE, CAMOCTOSITEIbHO
coOMpaTh HKCIEPUMEHTAIBHYIO YCTAHOBKY C HCIIOJIb30BAHUEM HWHCTPYKIIUH,
IPEJCTaBIISTh MMOJTyYSHHbIE 3aBUCUMOCTU (PU3MUECKUX BEJIUYUH B BUJAE TAOJIHUI U
rpaUKoB, OLEHUBaTh MOTPEIIHOCTH, [eJaTh BBIBOJABI IO pe3yibTaTaM
UCCJIeI0BAHNUS;
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coOoaTh MpaBmwiia Oe30omacHOro Tpynaa mpu padboTe ¢ 1abopaTopHBIM
000pyI0BaHUEM;

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS U3YUYEHHBIX MPHOOPOB, TEXHUUECKUX
YCTPOMCTB M TEXHOJOTHYECKUX MPOIECCOB C OMOPOM Ha MX OmHCcaHus (B TOM
YHClie: CUCTEMa OTOIUICHUS JOMOB, TUTPOMETp, MapoBas TypOWHA, aMmIepMeTp,
BOJIbTMETP, CUETUYHK AJIEKTPUUECKON IHEPTHH, dJIEKTPOOCBETUTEIbHBIE MPUOOPHI,
HarpeBaTelIbHbIE  3JEKTpOnpHOOpbl  (IPUMEpPBI), MNPEJOXPAHUTENIHM U HX
NpUMEHEHUEe B OBITY U TEXHUKE, NPUMEHEHUE IOCTOSIHHBIX MArHUTOB,
AIIEKTPOMArHUTOB, AJIEKTPOJBUTATENb MOCTOSIHHOTO TOKA), MCIOJIb3Ysl 3HAHUS O
CBOMCTBaXx (PU3MYECKUX SBJICHHM, HEOOXOIUMble (PU3UYECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUYECKHUE YCTPOMCTBA M HW3MEPHUTEIbHBIC
npubOpsl MO CXeMaM M CXEMaTHYHBIM PHUCYHKaM (KUIKOCTHBIA TEPMOMETD,
TEPMOC, TCHUXPOMETp, TUIPOMETp, JBUTraTellb BHYTPEHHEr0  CrOpaHus,
ANEKTPOCKOI, pPEOCTaT), COCTABJIATh CXEMbl DJJIEKTPUYECKHX Lener ¢
NOCJIEIOBATENbHBIM W TNApAJJICIbHBIM COEIMHEHHEM 3JEMEHTOB, pasjinyas
YCJIOBHBIE 0003HAYEHMS AJIEMEHTOB JJIEKTPUUECKHUX LIETEH, UCIOJIb30BATh CXEMBI
U CXEMaTHUYHbIC PUCYHKH W3YUYEHHBIX TEXHHUYECKUX YCTPOMCTB, U3MEPHUTEIHHBIX
npuOOpPOB U TEXHOJIOTMYECKUX IPOLIECCOB MPU PEIICHUU y4eOHO-NIPAKTUYECKUX
3a/1ay;

IPUBOAUTH MPUMEPHI (HAXOAUTh HHPOPMALIMIO O TPUMEPAX) MPAKTUIECKOTO
UCIOJIb30BaHus (PU3MUECKUX 3HAHUN B MOBCEJHEBHOW JKU3HU JUIsl OoOecredeHus
0e30macHOCTH TIPU OOpaIlleHuH C MPUOOpaMU M TEXHUYECKHUMH YCTPOUCTBAMH,
COXPAaHEHHUsI 370POBbsI U COOJIIOJEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKpYXaroUIEH Cpeie;

OCYIIECTBIATH MOUCK MH(pOpManmu Guzndeckoro coaepkanus B UHTepHeTe,
CaMOCTOSITENILHO (POPMYJIMpYysl TOMCKOBBIM 3ampoc, Ha OCHOBE HMEIOLIUXCS
3HAHWN W CPaBHEHUS JOTOJHUTEIHHBIX HCTOYHUKOB BBIJEIATH WHGOpPMAIIHIO,
KOTOpasi SIBJSIETCS MPOTUBOPEUNBOI HITH MOXKET OBITh HETOCTOBEPHOM;

UCTIONB30BaTh TPU BBHIMOTHEHUH YUYEOHBIX 3aJaHUA HAyYHO-TIOMYJISPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpKaHUsS, CIIPABOUYHbIE MaTepHalbl, PECYPChl CETU
WuTepHer, BiageTh Npu€MaMU KOHCHEKTUPOBAaHUS TEKCTa, NpeoOpa3oBaHUs
uH(OpMAIUU U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIC NHUCHMEHHBIE M KpaTKUE YCTHBIE COOOIICHHS,
0000611ast “HOOPMALIUIO U3 HECKOJBbKUX UCTOUYHUKOB (PU3UYECKOTO COACPKaHUS, B
TOM  4Wcle MyONMYHO  TPEACTaBISATH  PE3yJbTaThl  MPOEKTHOW WA
UCCIIEIOBATENBCKOM 1€ATEIbHOCTH, IPU 3TOM I'PaMOTHO HUCIIOJIb30BATh N3YYCHHbBIN
MOHATUUHBIM  ammapar  Kypca  (U3UKH,  CONPOBOXIATh  BBICTYIUICHHE
MIPE3CHTALIUEN;
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MIPY BBITIOJTHEHUH yYE€OHBIX TMPOEKTOB M HMCCIICOBAHUN (PU3MUECKHUX TPOIECCOB
pacnpenensiaTh OOS3aHHOCTH B TPYIIE B COOTBETCTBHHM C TIOCTABICHHBIMU
3a/layaMu, CJICAWTHh 3a BBIMTOJIHCHHEM IUTaHA JCUCTBUI M KOPPEKTUPOBATH €TO,
aJIcKBaTHO OIICHWBAaTh COOCTBEHHBIM BKJIal B  JACITEIbHOCTh TPYIIIBI,
BBICTpAaWBaTh KOMMYHHKAaTHBHOE B3aWMOJICHICTBHE, TIPOSBISAS TOTOBHOCTH
paspemnarh KOHQIUKTHI.

K xoHIy 00yudeHus B 9 kJacce rnpeaMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e HCIOJBb30BAaTh MOHATHS: CUCTEMa OTCY€Ta, MaTepuajbHas TOYKa,
TPACKTOPHS, OTHOCUTEIFHOCTh MEXaHWYECKOTO ABIKEHUSA, NedopManus
(ympyras, mnjacTU4ecKkas), TpEeHHE, IEHTPOCTPEMHUTEIbHOE YCKOPEHHE,
HEBECOMOCTh M IEperpy3Ku, LEHTP TSHKECTH, aOCONIOTHO TBEPIOE TEJO,
LEHTpP TSHKECTH TBEPJOTO Tela, paBHOBECHE, MEXaHUYECKUE KOJEOaHUs U
BOJIHBI, 3BYK, HH(Pa3ByK M YJIbTPa3BYK, AJIEKTPOMATHUTHBIE BOJIHBI,
IKaja 3JeKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U J1aJlbHO30PKOCTb,
CHEKTpPbI UCIYCKaHMs U MOTJOLIEHUs, alb(da, OeTa- U ramMmma-u3iIy4eHus,
W30TOIIBL, SIIEPHAS SJHEPIETHKA;

e pasnuyaTh SBJIEHUS (PAaBHOMEPHOE W HEPABHOMEPHOE NPSIMOJMHEWHOE
JBUKEHUE, PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JBH)KEHHE, CBOOOJIHOE
NaJICHUE TEJI, PABHOMEPHOE JIBUJKEHUE 10 OKPY’KHOCTH, B3aUMOJCHCTBHE
TEJ, PEaKTUBHOE ABM)KEHUE, KojeOaTelbHOE IBMKEHHE (3aTyXarollue U
BBIHY/ICHHbIE KOJI€OaHMsI), PE30HAHC, BOJHOBOE IBM)KEHHE, OTPAKEHHE
3BYKa, NPSIMOJIMHEMHOE paclpoCTpaHEHUE, OTPAKEHUE WU NPEIOMIICHHE
CBETAa, IOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jioKeHUEe OeIoro cBeTa B
CHEKTP M CJOKEHUE CHEKTPAJIbHBIX IIBETOB, JUCIEPCHS CBETA,
€CTECTBEHHAsl PaJMOaKTUBHOCTb, BO3HUKHOBEHME JIMHEHYATOrO CIIEKTpa
U3ITy4YEHHsI) IO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3UYECKOE SIBJICHUE;

e pacno3HaBaThb IMPOSIBICHUE HW3YYEHHBIX (U3MUECKUX SBIEHUUH B
OKpyXXarolieM Mupe (B TOM uucie (U3NYECKUE SBICHHUS B MHPHUPOJIE:
IPWINBBI U OTIIUBBI, ABMXKEHUE MIIaHET COJTHEYHOW CUCTEMBI, pEAKTHBHOE
JBUKEHUE JKUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB >KHBOTHBIMU,
3eMJICTPSICEHUE, CEHCMUYECKHME BOJHBI, I[yHAMH, 5XO, IBETa Tel,
ONTUYECKHUE SIBICHUSA B MpPHUPOJE, OUOIOrMYecKoe IeHCTBHE BUIUMOTO,
yJIbTPapUOJIETOBOIO U PEHTICHOBCKOTO M3JIyYCHHUH, €CTECTBEHHBIN
pasvoaKkTUBHBIMN (POH, KOCMHUYECKHE JIy4yH, PaJAMOAaKTHBHOE H3ITyYCHHE
OPUPOAHBIX MHHEpPANOB, JEWCTBUE PAJAMOAKTHBHBIX M3IyYEHUH Ha
OpraHu3M 4eJIoBeKa), MpHU ATOM MEPEBOAMUTH MPAKTUYECKYIO 3ajayy B
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y4eOHY10, BBIACNATH CYIIECTBEHHbIE CBOMCTBa (NMPHU3HAKU) (PUIUUECKUX
SIBIICHUI;

ONKCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PU3NYECKUE SIBICHHS, UCIOIB3YS
¢u3znyeckue BENUYMHBI (CpeHSi W MIHOBEHHAs CKOPOCTb Tejla IpHU
HEPaBHOMEPHOM JIBH)KCHUM, YCKOPEHHE, NEPEMEIIECHUE, MyTh, YIJIOBAs
CKOpPOCTb, CHJIa TPEHMS, CHJIa YIPYTOCTH, CUJIA TSIKECTH, YCKOPEHHUE
CBOOOJHOIO TMAaJEHUs, BEC Tela, HUMIYJbC Tella, HMIYJIbC CHJIBI,
MEeXaHW4yecKas paboTa M MOIIHOCTb, IOTEHUHUAIbHAas HHEPIUsl Tena,
IIOJHATOrO HAJ IOBEPXHOCTHIO 3€MJIM, NOTCHIMAIBbHAS DHEPTUS CKATOU
IIPYKUHBI, KHHETHYECKash DSHEPIHs, IIOJHAsg MeEXaHW4YecKas JSHEeprus,
NEPUOJ U YacTOoTa KoieOaHul, UIMHA BOJIHBI, TPOMKOCTh 3ByKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTENIb MPEIIOMIICHUS CPEAbI), TP OMUCAHUU
IPAaBWJIBHO TPAKTOBATh (U3UYECKUN CMBICI HCIHOJIb3YEMBIX BEJIUYMH,
0003HAUYEHUSA U EIUHUIBI (U3NYECKUX BEIMYMH, HAXOIUTh (POPMYJIBL,
CBS3BIBAIOLIME JAHHYIO0 (PU3NYECKYIO BEJIMYHMHY C JAPYTHMMH BEJIMYHHAMM,
CTPOUTH I'paprKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYMH;
XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBICHUS M IPOLECCHI,
UCITIOJIb3YSl 3aKOH COXPAHEHUs JHEPIHH, 3aKOH BCEMHUPHOTO TATOTEHUS,
IOPUHIUI CYNEPHO3ULIHUHA CHWJI, IPUHLUI OTHOCUTEIbHOCTH [ amwies,
3aKkOoHbl HbIOTOHA, 3aKOH COXpaHEHUs HMITYJIbCA, 3aKOHBI OTPAXEHUS U
IIPEJIOMIICHUS CBETA, 3aKOHBI COXPAHEHHMS 3apsiJOBOTO U MACCOBOT'0O YHCEI
OpU SJAEPHBIX PEAKIMIX, MPU 3TOM J1aBaTh CIOBECHYI (OPMYJIUPOBKY
3aKOHA M 3aIMCBhIBAaTh €0 MaTEMAaTUYECKOE BBIPAKEHHUE;

OOBSCHATh (PU3NYECKUE TPOLECCHl U CBOMCTBA T€l, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHPOBAHHOTO XapaKTepa: BBIABIATH
PUYUHHO-CJIEICTBEHHBIEC CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
[1aroB C OMOpod Ha 2-3 W3Y4YEHHBIX CBOWCTBA (DUBMUECKHUX SIBICHH,
(bu3nyeCcCKuX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemate pacy€THbpIe 3adadd  (OMUpaoIIuecs Ha cuctemMy u3 2-3
ypaBHEHUI), UCHOJB3YS 3aKOHBI U (POPMYIIbI, CBA3BIBAOLINE (U3UUECKUE
BEJIMYMHBI: HAa OCHOBE aHajau3a YCJIOBHUS 3aJauyM 3aIlMChIBATH KpaTKOe
YCIJIOBUE, BBISBIATh HEIOCTAIOIIME WIM U30BITOUHbIE JaHHbIE, BHIOUPATH
3aKOHBI U (HOPMYJIbl, HEOOXOAUMBIE JIJISl PEIeHMs], TPOBOAUTH PAcCUEThl U
OLICHMBATh PEAIMCTHUYHOCTh [MOJYYEHHOTO 3HAuY€HUA (PU3HUECKOU
BEJIUYMHBL;

pacro3HaBaTh MPOOJEMbl, KOTOpPbIE MOXXHO PEUIUTh MpPU MOMOIIH
(Gu3NYECKUX METO/OB, MCIONb3Yysl OMHCAHME HCCIECIOBAHMS, BbIIEIATH
IIPOBEPSAEMOE NPEAINOJIOKEHNE, OLEHUBAaTh MPAaBWIBHOCTH MOpsJKa
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NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yNIbTaThl HAOIIOIEHUH U OIIBITOB;

IPOBOAUTH OMBITHl MO HAOMIOACHUIO (PU3MYECKUX SBICHUM WU
bu3nUeckux CBOMCTB Ten (M3yueHHe BTOporo 3akoHa HeioToHa, 3akoHa
COXpaHEHUs] PHEPTUH, 3aBUCUMOCTH Mepuoia KoyieOaHUW MNpYKMHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYIBI MaJIBIX KOJICOAHMH, IPSIMOJIMHEHOE PaCIIpOCTPAHEHNE CBETA,
pasniokeHue Oenoro cBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUsl B
IJIOCKOM 3€pKajie U CBOWMCTB H300pakKeHHUs MpeaMera B coOuparomiei
JMH3€, HAOJIOJEHUE CIUIOMIHBIX M JIMHEHMYaThIX CHEKTPOB HU3ITyUECHHS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY U3 M30BITOUHOrO Habopa
o0Opy/lOBaHUS, ONHUCHIBATH XOJ OMNbITAa U €ro  pe3yJbTaThl,
(GbopMyIHpOBaTh BHIBOJIBI;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEPEHUH, onpeaenss
CpellHEee 3HAYeHUE U3MepAeMOl BeIMYMUHBI ((POKYCHOE pacCTOSHUE
coOuparomel JMH3bl), OOOCHOBBIBaTH BBIOOp cHocob0a H3MEPEHHs
(M3MepUTEILHOTO TPUOOPaA);

IPOBOANUTH HCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEIMYHUH C
UCIIOJIb30BaHUEM TNPSAMBIX HU3MEpPEHUH (3aBUCUMOCTb IyTH OT BPEMEHU
Py PaBHOYCKOPEHHOM [IBJKEHMHM O€3 HayajJbHOW CKOpPOCTH, Mepuoaa
KOJIe0aHUN MaTeMaTHYeCKOrO0 MasTHUKA OT JAJUHBI HUTH, 3aBUCHMOCTU
yrja OTpak€HUsl CBETa OT yrIja MaJeHus U yria MpeIoMJIEHHs OT yIia
NajJicHus): IUIAaHUPOBAaTh HCCJIENOBAaHUE, CAMOCTOSITEIbHO COOMpAaTh
YCTaHOBKY, (PUKCHUpOBaTh pe3ysbTaThl IMOJYYEHHOW 3aBUCUMOCTHU
¢bu3nYecKX BEJIWYMH B BUAE TaOMWIl U rpaduKoOB, JeiaTh BBIBOIBI IO
pe3yybTaTaM UCCIeI0BaHNUS;

IPOBOAUTH KOCBEHHBIE H3MepeHUsi (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTb M YCKOpDEHHE Tejla IpU pPaBHOYCKOPEHHOM JBUKECHHH,
YCKOpPEHHE CBOOOJHOTO MaJeHUsl, KECTKOCTh MPY>KUHBI, KOAIDPUIIUEHT
TPEHHSI CKOJBKCHHS, MEXaHHueckas paboTa W MOIIHOCTh, YacToTa H
nepuoa KojeOaHWi MaTeMaTHYecKOro U TMPYKUHHOTO MAasTHUKOB,
ONTHYECKas CWIa COOMpAaroIIe JIMH3BI, PAJAMOAKTHBHBIA  (OH):
IUTAHUPOBAaTh M3MEPEHHUs, COOUpaTh SKCIEPUMEHTANbHYIO YCTAaHOBKY HU
BBITIOJHATh U3MEPEHHS, CIEIys MPEII0KECHHON MHCTPYKIIMH, BBIYUCIATH
3HaYCHHUE BEJIMYMHBI U aHAJM3UPOBATH MOTyUYCHHBIE PE3yIbTAThI C YUETOM
3aJJaHHOU MOTPEIIHOCTH U3MEPEHHU;

COOJTI0IaTh MIpaBUJIa TEXHUKU O€30MaCHOCTH TpH paboTe C JIabopaTOPHBIM
000pyI0BaHUEM;
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pa3iauyaTh OCHOBHBIE TPU3HAKK M3YYEHHBIX (PU3UUECKUX MOJIENeH:
MaTepuajgbHas TOUYKa, aOCONIOTHO TBEPJOE TENO, TOUYCHHBIH HCTOUYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAaHETapHas MOJENIb aToMa, HYKJIOHHas
MOJIeJTb aTOMHOTO SIIIPa;

XapaKkTepu30BaTh MPHUHIMIBI JEHCTBUS HM3YyYEHHBIX TPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpOM Ha WX omucaHus (B TOM YHUCIE:
CIHIOMETP, MATYUKH TOJIOKEHHUS, PACCTOSHUS M YCKOPEHHs, paKera,
9XOJIOT, OYKH, TMEepHCKom, ¢oToanmnapar, ONTHYECKHE CBETOBO/IBI,
CTIICKTPOCKOT, JO3MMETp, Kamepa BuibcoHa), HCHONB3ysS 3HAHUA O
CBOMCTBaX (PHU3MYECKUX SBICHUA W  HEOOXOmuMbIe  (U3HUECKUE
3aKOHOMEPHOCTH;

WCITOJI30BATh CXEMbI M CXEMAaTUYHBIC PUCYHKU M3YUYEHHBIX TEXHUYCCKUX
YCTPOMCTB, M3MEPUTENbHBIX MPUOOPOB M TEXHOJOTUYECKUX MPOIIECCOB
Opy pEeHIeHUH Y4YeOHO-TIPAKTUYECKUX 3aad, ONTHYECKHE CXEMBbI IS
MOCTPOEHUS U300PAKEHUI B INTIOCKOM 3€pKajie M COOMpAaroLIel JIMH3E;
NPUBOAUTh  TMPUMEPHl  (HAXOMWTh  HWHPOpMAIMIO O  TIPHUMEpax)
MPAKTHYECKOTO HCIOJb30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
KU3HH JIJIs1 oOecrieueHusi 6€30MacHOCTU MpU oOpalieHuu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COONIOECHUSA
HOPM DKOJIOTUYECKOTO TOBEJICHHSI B OKPY>KaIOIEeH Cpefie;

OCYIIECTBIISITh TOWUCK HMHPOpMAIMH  (PU3UYECKOTO COACpKAHUSI B
HHuTepHeTe, caMOCTOATENbHO (OPMYIHUPYsI TOMCKOBBIN 3alIpoc, HAXOAUTh
NyTU ONpeEeNIeHUs] JOCTOBEPHOCTH IMOJYyYEHHON MHQOpMAIMK Ha OCHOBE
UMEIOIINXCS 3HAHUK U TOTIOTHUTEIHHBIX UCTOUYHUKOB,

MCTIONIb30BaTh MPH BBIMOJHEHWN YYeOHBIX 3a/laHUi HAyYHO-TIOMYJISIPHYIO
JUTepaTypy  (QHU3MYECKOTO  COACpX aHHs, CIPAaBOYHBIE MaTEepHAIIbI,
pecypcebl cetu IHTepHEeT, BiafeTh NpuéMaMy KOHCTIEKTUPOBAHMS TEKCTa,
npeodpazoBaHusi HHGOPMALIUU U3 OJJHOW 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIEC MHCHMEHHBIE M YCTHBIE COOOIIEHUS HA OCHOBE
uHGOpMAIIMKM W3 HECKOJBKUX HCTOYHUKOB (DHU3MUECKOTO COACpIKAHMS,
myOJIMYHO TPECTABIATh Pe3yIbTaThl MPOSKTHOM MIIM UCCIIEN0BATENbCKON
NEeSATeTbHOCTH, TPU OTOM TPAMOTHO  HCIIOJNB30BaTh  M3yUYCHHBIN
MOHATUUHBIM amnmapaT W3y4yaeMoro pasziena (U3UKH U COMPOBOXKIATh
BBICTYIUUICHUE TIpe3eHTaluell ¢ y4€ToM OCOOCHHOCTEH ayJIuTOpUHU
CBEPCTHHUKOB.
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TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB  TeM (ungposbie)
Ne i/m Konrpouabsneie IIpakTuuyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3znen 1. ®dusuka u e€ poJib B IO3HAHMHU OKPY/KAKIIEr0 MUpa
1.1 ®dusnka — HayKa O MIPUPOIE 2
1.2 DOU3NYECKUE BEITUYNHBI 4
1.3 EcTtecTBeHHO-HAY4YHBIN METO]] TO3HAHUS 2
Hroro mo pazneny 8
Pasnen 2. IlepBoHavaibHbIe CBeAeHUS 0 CTPOCHUH BellleCTBA
2.1 Crpoenue BemiecTBa 2 1
59 JIBu>KeHMEe U B3aUMOJEHCTBHE YaCTHUII 4 2
' BEIIECTBA
2.3 ArperaTHble COCTOSIHUSI BEILIECTBA 1
Hroro mo pazneny 7
Pa3nen 3. /IBu:xeHHe U B3aUMoO/ieilicTBUE Te
3.1 MexaHu4ueckoe OBIKEHUE 10 2
3.2 Wueprus, Macca, TUIOTHOCTD 9
3.3 Cuna. Bunpe! cun 15 1 3
Hroro o paznueny 34
Pasnen 4. /laBieHue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
4.1 JNaBnenue. [lepenayua naBiaeHust TBEPABIMU 5 2




TCI1aMU, X KUAKOCTAMHU U ra3aMu

4.2 JlaBIIeHHE )KUIKOCTH
4.3 ATMocdepHOe aBIeHHE 1
44 HCI)’ICTBITI.G JKUJKOCTH U Tra3a Ha 12 3
MOTPYKEHHOE B HUX TEJIO
Htoro no pazneny 28
Pa3nes 5. PaGora m MOIIHOCTB. JHeprus
51 PabGora 1 MomHOCTH 6
5.2 [IpocThie MeXaHU3MBI 8
5.3 MexaHudecKkas SHePTHs 5
Hroro mo pazneny 19
Pa3nea 6. [loBTopuTe1bHO-00001Ia10IM I MOYJIb
6.1 [ToBTOpHUTENEHO-0000IIAOIINIT MOTYJTh 6
Htoro no pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 23
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8 KUIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM uugpoBbie
Ne /i P Konrpoabnbie IIpakTHueckue (pp )
NMPOrpaMMblI Bcero o0pa3oBaTeJIbHbIE
padoThI padoThI
pecypchl
Pa3pean 1. TenioBbie IBJICHUS
1.1 CrtpoeHre u CBOHCTBA BEIIECTBA 6
1.2 TennoBbie porecchl 33 1 6.5
Hroro mo pazneny 39
Pa3znen 2. DiiekTpryeckne 1 MAarHUTHbIE SIBJIEHUS
21 DNEKTpUYECKHE 3apsapl. 3apsHKCHHBIC Tea 9 1
' Y UX B3aUMOJICHCTBUS
2.2 [TocTOsIHHBIN 27EKTpUUYECKUN TOK 31 10
2.3 MarHuTHbIE SIBICHUS 11 4
2.4 ONeKTpOMarHuTHAsE HHIYKIIUS 7 1
Hroro no paszneny 58
Paspnen 3. IloBTopuTe1bHO-000011a101UIT MOAYJIb
3.1 [ToBTOpHUTENEHO-0000IIAOIINIT MOTYITH 5
Hroro no pazneny 5
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 5 22.5
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9 KUIIACC

HaumeHoBaHue pa3/iesioB U TeM

KoanuecTBo 4acoB

JuaexkTpoHHbIe (HU(POBbHIE)

Ne i/m Konrtposbnusie IIpakrnyeckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI padoThI
Pa3nes 1. Mexanuveckue siBJIeHUsI
M 0
1.1 CATITICCIOT ABIACIIE 1 CHOCODRL €10 10 1 https://m.edsoo.ru/CEOGHRGTL
OTHCAHUS
1.2 B3aumoneiictBue ten 20 1 https://m.eds00.ru/UCIRQAF4C
1.3 3aKOHBI COXPaHEHUS 10 https://m.edsoo.ru/SHEC3Y25B
Hroro mo pazneny 40
Pa3nes 2. Mexannveckue Kos1e0aHUsI M BOJHBI
2.1 Mexannueckue KojiebaHus 3 https://m.edso0.ru/S5VIGSAI3
2.2 MexaHnueckne BOJIHBL. 3BYK 1 3 https://m.edsoo.ru/DHIJG8A50
Hroro no pazgeny 15
Pazgen 3. DjiekTpoMarHuTHOE 10Jie ¥ 3JIeKTPOMATHHUTHBIE BOJIHBI
DnekTpoma o€ roJje
3.1 JICKTPOMATHHTHOE fOJ© 1 6 2 https://m.edso0.ru/DTI8BBEYO
AJIEKTPOMATrHUTHBIE BOJTHBI
Hroro no pazneny 6
Paspnen 4. CeeroBbIe sIBJICHUSA
4.1 3aKOHBI pacIpOCTPAHEHUs CBETA https://m.edsoo.ru/HBN3NMK2M
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI https://m.edso0.ru/2Z0WNYKRX1
4.3 Paznoxxenue 6eoro cBeTa B CIIEKTP 3 2 https://m.eds00.ru/2Z5AHODTO
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https://m.edsoo.ru/CEOGHRGTL
https://m.edsoo.ru/UC1RQAF4C
https://m.edsoo.ru/5HEC3Y25B
https://m.edsoo.ru/S5VIGSAI3
https://m.edsoo.ru/DHIJG8A50
https://m.edsoo.ru/DT98B8EY0
https://m.edsoo.ru/HBN3NMK2M
https://m.edsoo.ru/2OWNYKRX1
https://m.edsoo.ru/2Z5AH0DTO

Hroro no pazgeny 15
Pa3pen 5. KBaHTOBLIE SIBJICHUSA
u
51 CHYCKANHE I HOTJIOMEHHE CheTa 4 1 https://m.edsoo.ru/BK5E4AQQ8
aTOMOM
5.2 CtpoeHue aTOMHOTO s1pa 6 1 https://m.edsoo.ru/U3WX2R61B
5.3 SnepHble peakuu 7 1 https://m.edsoo.ru/TMMVY9VSF
Hroro no pazneny 17
Pasnen 6. [loBTopuTe1bHO-00001IaI0IIUIT MOAYJIb
I1
6.1 OBTOPCHHE 1 0G0OIICHHE CONCp At 9 2 https://m.eds00.ru/JKOXVISBE
Kypca ¢u3uku 3a 7-9 xiacc
Htoro no pazneny 9
BIIEE KOJIMYECTBO YACOB I1
OBIII OJ1 CTBO CO O 102 97

[NPOTPAMME
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IHOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudposbie
n/n Tema ypoka Bcero Koutpoapnbie  Ipakruieckue u3ydyeHusi oOpasoBaTelbHbIE
padoThI padoThI pecypenI

®dusuka — HayKa o0 npupoe. ABiaeHus 1

PUPO/IbI

®dusnuecKkue SABICHU 1

dusnyeckue BeIMYnHbl. Pa3MepHOCTD.

®wusnueckue npubdopsr. [lorpemuoctu npu 1

IPSIMBIX U3MEPEHUAX

Ypok-uccnenosanue "M3mepenune

JIMHEHHBIX pa3MepOB TeN U POMEKYTKOB 1 1

BpeMeHH"

JlaGopatopHas pabota "M3mepenue 1 1

00BEMa )KUIKOCTH U TBEPIOTO Tena"

JlaGopaTtopHast pabota "Onpenenenue 1 1

pa3MepoB MaJbIX Tes. MeTtoa panoB"

MeTtobpl Hay4yHOrO nI03HaHMs. Onucanue

(GUBUYECKUX SIBJICHUH C TTOMOIIBIO 1

Mozenen

VYpok-uccnenosanue "IIposepka

TUIIOTE3bl: AATBHOCTD MOJIETA ILIAPHKA, 1 1

MYIIEHHOTO TOPU30HTAJIbHO, TEM OOJIbIIIE,

4yeM OOoJIbIIe BhICOTA IMycKa"

Crpoenue BemiectBa. OMNbITHI, 1
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JOKa3bIBAOIHNE JUCKPETHOC CTPOCHUC
BEIICCTBA

10

11

12

JlaboparopHuas pabota "OrneHka guamerpa
aToMa METOJIOM PsI/IOB (C UCIIOJIH30BAHUEM
dororpadwuii)"

Ypok-uccinenoranue "Habmonenune
TEIUIOBOTO paciIupeHus ra3oB. ONbITH MO
00HapyKEHUIO JEHCTBUS CUJT
MOJIEKYJISIPHOTO IPUTSKEHUS"

JBuxenue yactuil Beuiecta. Auddysus.
bpoyHoBckoe nBHXKEHHE

13

VYpoxk-uccnenosanue "Halmronenue u
00BsICHEHUE OPOYHOBCKOTO JIBHIKEHHUSI U

mupdpy3un"

14

15

16

BzanmoelicTBre 4acTHII BENIECTBA!
MPUTSHKEHUE U OTTAJTKUBAHUE
ArperatHble COCTOSIHHSI BEIIECTBA.
Oco0eHHOCTH arperaTHbIX COCTOSTHUMN
BOJIBI

Mexanunueckoe apuxenue. [1yTs,
TPAeKTOpHS, IEPEMEILIEHUE

17

PaBHOMEpHOE U HEpABHOMEPHOE
nBuxeHne. CKopocTb

18

19

HaxoxeHne cCKopocTH, yTH ¥ BPEMEHH
TP PABHOMEPHOM IIPSIMOJINHEMHOM
JABHUXKCHUUN

JlaGopatopHas pabora "OnpezneneHue
CKOPOCTH PaBHOMEPHOTO ABUXKEHUS"
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I'paduku npsSAMOIHMHEHHOTO PABHOMEPHOTO

20
JIBUKCHUS

21 Pemenue 3agau no reme "Pacuer cpenneit
ckopoctH"
JlaGopaTtopHnas pabota "Onpeznenenue

22 CPEIHEH CKOPOCTH CKOJIBKECHHS OpycKa
WJIM 1IapUKa 110 HAKJIIOHHOM m1ockocTu"

93 OTHOCUTENBHOCTH ABMXKeHUA. CloxxeHue
CKOPOCTEH Mpu napauieIbHOM ABHKEHUN
[omyuyenne u ananu3 rpauKkoB

24 3aBUCHUMOCTH TIYTH ¥ CKOPOCTHU JABMKCHHUS
OT BpEMEHHU
Pemenue rpaduueckux 3aaay no Teme

25 "Mexanuka. PaBHomepHOE
psIMOJIMHEIHOE ABMKEeHne"

26 SIBneHne nHEpUMH. 3aKOH HHEPLIUU
B3aumoelicTBre TN Kak MpUYMHA

97 M3MEHEHUs CKopocTh. Macca Tena Kak
Mepa HHEPTHOCTH TeJia TPH
MOCTYyNaTeIbHOM JIBH>KEHUU

28 VYpoxk-uccnenosanue "CpaBHEHHE MacC 1O
B3aMMOJIEHCTBHIO TET"

29 IImoTHOCTH BemecTBa

30 JlaGopaTtopHnast pabota "Onpenenenue
MJIOTHOCTHU TBEPIOTO Tesa"

31 Pemenne 3amgau no reme "Macca Tena.
II;moTHOCTE BemecTna"

32 Cwmecu u crnaBel. [loBepxHOCTHAs U
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JIMHENHAS TUIOTHOCTD

[ToaroroBka Kk KOHTPOJIBHOU paboTe 1Mo
teMe "®u3nka — HayKa o MPUpPO/IE.

33 [TepBOHaUYaNbHBIE CBEICHUS 00 aTOMHO-
MOJIEKYJISIPHOM CTPOCHUHU BELIECTBA.
Mexanuka"

KoHnTtposbhas padora nmo teme "dusuka —

34 Hayka o npupoje. IlepBoHauanbHbie
CBEJICHUS 00 aTOMHO-MOJICKYJISIPHOM
CTpOEHHHU BelllecTBa. Mexanuka"

35 Cuna. SIBnenue Tsrorenus. Cuina TsyKecTu

36 N3o06paxkenue cui. Pemenue 3aga4 no
teme "OnpeneneHue CUibl TKECTH"

37 Cuna ynpyrocru. 3akoH ['yka

38 Bec rena. U3mepenue cuit. JlunamomeTp
VYpok-uccnenosanue "Habnronenue

39 WU3MEHEHHS CKOPOCTH TIPH
B3aUMOJEHCTBUH TEI"

40 Pemenue 3amgau no reme "Cuna ynpyrocT.
Bec rena"

JlaGopatopHas pabota "OnbITHI,

41 JEMOHCTPUPYIOLINE 3aBUCUMOCTh
pactsbkeHus (nedopmMalin) Npy>KUHbI OT
IIPUIIOKEHHOM CHIbI"

42 Cuna tpenus

43 CrnosxeHnue cuil. PaBHozielicTBYOIIas cuila

44 Pemenue 3anau no teme "CnoxeHue Cuil.

PaBHoaeiicTBytomas cuna”
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Pemenne 3agau o reme "B3aumoneiicteue

45 ten. Cuiel B MexaHuke"
Pemenne 3amgau no reme "Cuna tpenus”.

16 Ypok-uccienoBaHue 1o TeMe
"HccnenoBaHue 3aBUCMMOCTH CHIIbI
TPEHMSI OT IUIOIAN COPUKOCHOBEHUS"
JlaboparopHuas pabota "OnbITHI,
JIEMOHCTPHUPYIOIINE 3aBUCUMOCTH CHJIBI

47 TPEHHS CKOJIbKEHUS OT CHJIbI JIaBJIICHUS U
XapakTepa COIpUKacaroInXcs
noBepxHocrei"

48 Pemenue 3agau mo reMme "B3aumoneicteue
ten. Cuiel B MexaHuke"

49 KonTponbHas pabota mo Teme
"B3zanMopaencTeue Temn"

50 JlaBieHne TBEPIBIX TEI

51 Ypok-3kcniepumeHT "CrnocoOsl
oTpesieNieH s AaBJIeHUs TBEPIOTO Tena"

59 Ypok-uccnenoBanue "3aBUCUMOCTh
JIaBJIEHUs ra3a oT TeMIEepaTypsl”

53 JlaBnenue KUAKOCTEH 1 ra30B. 3aKOH
[Tackainsa

54 [IHeBMaTn4eckue ycTpoicTBa

55 3aBUCHMOCTH JIaBJICHUS YKHJIKOCTH OT
TITyOUHBI

56 I'unpocraTtnyeckuii napamoke

57 Ypok-nipoekT "M3ydeHne cooomarnmxcs

cocy0B"
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Ypoxk-koudepenuus "[‘uapapauueckue

58 "
MEXaHU3MBbl

59 Hcnonb30BaHne BHICOKMX /1aBJICHUN B
COBPEMEHHBIX TEXHOJIOTHUSX

60 Pemenwne 3agau o teme "JlaBinenue
KAOKOCTH"

61 ATtmochepa 3eMin 1 IPUIHUHBL €€
CYLIECTBOBaHMS

62 Ypoxk-uccnenosanue "[IposiBiaeHune
JecTBUSL aTMOC(EpPHOTO AaBICHHS"

63 N3mepenue atmochepHOro aBjieHuUs.
OmnsiT Toppuuenu
3aBUCUMOCTh aTMOC(HEPHOTO JaBJIECHUS OT

64 BBICOTHI HaJl ypoBHEM Mops. [Tpubops! s
U3MEpEeHUs aTMOC(EepHOro J1aBiIeHUs

65 bapomerp-anepoun. AtmocgepHoe
JTaBJICHUE Ha Pa3IMYHBIX BHICOTAX

66 BelTankusaromas cuina. 3akoH Apxumena

67 Pemenne 3amau no reme "3akoH
Apxumena"
Ypok-uccnenoBanue

68 "DKcnepuMeHTanbHOe OOHapyKEeHHE
NEeNCTBUS )KUJKOCTH U ra3a Ha
MIOTPy>KEHHOE B HUX TeN0"
JlaGopatopHas pabota "OnpezneneHue

69 BBITAJIKUBAIOLLIEH CHUJIBI, JEHCTBYIOLIEN HA
TE€JI0, OTPYKEHHOE B KUJIKOCTH"

70 [InaBanue ten
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JlaboparopHnas pabota "Hccienoanue

71 3aBHCHMOCTH Beca Teja B BOJE OT o0bemMa
MOTPY>KEHHOM B KHUJKOCTh YaCcTH Tesa"

72 BosnyxomnaBanue. IlnaBanue cynos

73 Penrenue 3amad mo teMe "3aKkoH
Apxumena. YcioBus rjiaBaHus tena"
Pemenue 3agau mo teme "JlecTBue

74 JKUJKOCTHU U Ta3a Ha MOTPYKEHHOE B HUX
Teno"
Ypok-nipoekT "KoHCTpynpoBaHue

75 apeoMeTpa WM JIOJKU U OTpeieTICHUe
rpy30M0BEMHOCTH"
[ToaroroBka Kk KOHTPOJIBHOM paboTe Mo

76 teMme "JlaBieHue TBEpAbIX TN, KUAKOCTEN
U Ta3oB"

77 KonrtpomnsHas padora no reme "JlaBnenue
TBEPJBIX TEJN, )KUIKOCTEN U ra3oB"

78 Mexanunyeckas pabota

79 MomHocTb

80 Pemenue 3amad Ha onpeneneHue paboOTh U
MOIIIHOCTHU

81 PaGota cuibl TSKECTH M CUITBI TPEHUS

82 VYpok-uccnenosanue "Pacuér MolHOCTH,
pa3BUBaeMOM P NOIBEME O JieCTHHULIE"

83 [TpocThie MEXaHU3MBI

84 MowmeHT cuisl. [IpaBuno MOMEHTOB

85 JlaGopaTtopHast pabota "M3yueHnue mpaBuia

pbldara ajisi IoABHUXKHOT'O U HEITOABUXKHOTI'O
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OJI0KOB"

86

87

"30510TO€ MPaBUIIO" MEXaHUKU

Pemenue 3anau no teme "3omotoe
npaBuiio Mexanuku'" / Beepoccuiickas
poBepoyHas paborta

88

Pemenue 3ama4 o teme "PaboTa cuiibl
TSDKECTH  cuutbl TpeHus" / Beepoccuiickas
poBepoyHas paboTa

89

90

91

Ypok-npoekt "IIpoexkTupoBanue
MOJIMCIIACTOB € 3aJJaHHBIMU ITapaMeTpamu”
Ypok-konpepenmus "[Ipoctsie
MEXaHU3MBI B OBITY, TEXHHUKE, )KUBBIX
opranusmax"

Koaddurment nosnesnoro necTpus
MIPOCTHIX MEXAHU3MOB

92

93

94

JlaGopaTtopHast pabota "Onpeznenenue
KIIJI moaBu>XKHOTO M HEMOABUXKHOTO
0710KO0B"

Mexann4geckas SHEpPTIUs. Kunernueckas u
MOoTCHIUAaJIbHAasA DOHCPIUAa

3aKOH COXpaHEHMsI MEXaHUUECKON
SHEPrUu

95

Ypok-3KcriepuMeHT "IKCIEPUMEHTAIBHOE
ompeieJIieHue N3MEHEHHST KHHETUYECKON 1
MOTEHITUATBLHOW SHEPTUH MPU CKaTHIBAHUHT
Tea Mo HAKJIOHHOW IMIOCKOCTH"

96

[ToaroToBKa K KOHTPOJIBHOM paboTe MO
teme "Pabota 1 MOIITHOCTH. DHEprHs"
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KonTtponbnas padora no teme "Pabora u

97 1
MOIIHOCTb. DHeprus"

08 Pabora ¢ TekcTamu 1mo Teme 1
"Mexanuyeckoe ABuxeHue"

99 Pa6ota ¢ Tekctamu o teme "CtpoeHue 1
BelecTna"

100 Pabota c' 'TCKCTaMI/I no teme "Cuibl B 1
npupojie

101 Pa?OTa C TeKCTaMH TI0 T?Me "JlaBeHue 1
TBEPJBIX TEJN, )KUJIKOCTEH U Ta30B"

102 PaGora ¢ TekcTamu 1o Teme "DHeprusi. 1
[IpocTeie MexaHU3MbI"

OBUIEE KOJIMYECTBO YACOB I10 102 93

[NPOTPAMME
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8 KUIACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne ara u¢posbie
n/n Tema ypoka Bcero Kontpoakueie — Ipaxrueckue fl[3yqemm :)Iﬁl?al;OBaTeJIbele
padoThI padoThI pecypen
OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
1 KMHETUYECKOW TEOPUU U UX OIBITHBIE 1
MOJITBEPKICHUS
2 Macca u pa3Mep aToOMOB U MOJIEKYJI 1
3 Mojenu TBEpAOro, JKUAKOTO U 1
ra3000pa3HOro COCTOSHUH BEIIECTBA
Ypok-konpepennus "Kpucrannnueckue u
4 amopdusle Tena. I'paden. [Tonyuenue 1
MCKYCCTBEHHBIX aiMa30B"
5 CMaunBaHue U KanWIISIPHOCTD. 1
IToBEepXHOCTHOE HATSKEHUE
TennoBoe pacmMpeHne U cxaTue
Tennosoe nemwxkenue. Temmeparypa
TemmnepaTypHbIe Kbl 1
9 BuyTpenHsist sHEprHst U cocoObl e€ 1
WU3MEHEHUS
10 Bune! rennonepenaun 1
Ypoxk-koHdpepenuus "McnonabzoBanue
11 TEIJIOBBIX CBOMCTB BEILIECTB U MATEPHUAJIOB B 1
HeJsX HeprocoepekeHus "
12 KonunuectBo Tennotsl. Y aenbHas 1

TCIINIIOEMKOCTD
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13

VYpok-uccnenosanue "[IpoBepka runoresbl
JMHEWHON 3aBUCUMOCTH JUIMHBI CTOJIOMKA
AKHUJIKOCTH B TEPMOMETPUYECKOHN TpyOKe OT
TemnepaTrypsl"

14

YpaBHEeHHE TEIJIOBOTO OaaHca.
TemiooOMeH ¥ TEIJIOBOE paBHOBECHE. 3aKOH
Hrrorona—Puxmana

15

16

17

JlaGopaTtopnast pabota "HccinenoBanue
SIBJICHHS TETNIOOOMEHA PU CMEIINBAHUT
XOJIOJIHOM U ropsiuei Boas!"

Pemenue 3anay no teme "TemnooOmMeH u
TEIJIOBOE paBHOBecHE"

JlaboparopHas pabota "Onpenenenue
KOJIMYECTBA TEIUIOTHI, MMOJTYYEHHOTO BOJIOMN
pH TEII000MEeHe C HarpeThIM
METAJUIMYECKUM [TUINHAPOM"

18

[ImaBnenne n oTBEpAEBaHUE
KPUCTAJZIMYECKUX BEIIECTB. Y A€NIbHAsA
TEIUI0TA TUIABJICHUS

19

20

21

Pemenue 3aga4d mo reMme "Ilnasinenue u
OTBEP/ICBAaHUE KPUCTAIUINYECKHUX TEN"

JlaGopatopHas pabota "OnpezneneHue
yeIbHOM TEIUIOTHI IJIaBJIeHUs Jbaa"

VYpoxk-uccnenosanue "CpaBHEHHE IPOLIECCOB
TUTABJICHUS KPUCTAIUTMYECKHUX Tell U
pa3MsrdeHus Mpyu HarpeBaHUU aMOP(HBIX

TCJI

22

[TapooOpa3oBaHue M KOHACHCAIIHS.
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Hcnapenue

Kunenune. Y nenpHas Temiora
napooOpa3oBaHus. 3aBUCUMOCTh

23
TEMIIEPATYPbI KUTICHUSI OT aTMOC(HepHOTOo
aBJICHUS

24 Pemenue 3amay o reme "[lapooOGpa3zoBanue
U KuneHue"
Ypok-uccnegosauue "OO0bICHEHNE

p

25 3aBUCHUMOCTH TeMIIepaTypbl KUIIEHUS OT 1
naBieHus"

26 HachIeHHbIH 1 HEHACHIIICHHBIH nap.
BnaxunocTs Bo3ayxa
BraxHocTs Bo3yxa 1 €€ u3MepeHue.

27 JlaboparopHas padota "OnpeneneHue 0.5
OTHOCHUTEJIFHON BIAXXHOCTH BO3/ayXxa"

28 Pemenue 3amau no treme "BiaxxHOCTR"
Pemenue 3agau v aHanu3 CUTyaluu,

29 CBSI3aHHBIX C SBJICHUSIMU UCTIAPCHUS U
KOHIEHCAIINN

30 DHeprus TOIUMBA. Y IebHas TeIIoTa
CTOpaHHUS

31 [IpuHIMIBEL PaOOTHI TETLTOBBIX JBUTATEICH

39 [TapoBas TypOuHa. JIBUraTrenb BHYTPEHHETO
CTOpaHHUS

33 KII/] TersmoBoro aBuraTess

34 Pemenwne 3agau mo teme "KIIJ] TermmoBoro
nsurarens"”

35 VYpoxk-koHpepennus "TemnoBsie ABUTATEIN

o1




U 3allliTa OKpY’Karolieu cpeanr”

36 TennoBbie TOTEPH B TETUIOCETAX

37 3aKOH COXpaHECHHSI U IPEBPAIICHHS SHEPTUN
B MEXaHUYECKUX U TEIUIOBBIX Mpolieccax
[ToaroroBka Kk KOHTPOJILHOU PabOTE MO TEME

38 "TerutoBbie siBeHUs. MI3MeHeHne
arperaTHbIX COCTOSIHHI BeniecTa"
KoHnTtposbhas padora mo teme "TermoBbie

39 siBNeHns. MI3MeHeHne arperaTHbix
COCTOSIHH BeniecTa"

40 DOnektpu3zanus Ten. J[Ba poaa 3apsioB
Ypoxk-uccnenosanue "Hccnenopanue

41 CIoCco0O0B Pa3TUYHBIX BEIIECTB
HadJIeKTPU30BHIBATHCS "

42 B3aumoneiicTBue 3apsKeHHBIX Tell. 3aKOH
Kymona
DnekTpuueckoe noje. Hampsok€HHOCTD

43 anexTpudeckoro noss. [IpuHuun
CYMEpIO3HIUN DIEKTPHUECKUX TOJIeH

44 Hocurenu snekTpuueckux 3apsjios.
DnemeHTapHbIi 3apsan. CTpoeHue aToma

45 3aK0H COXpaHEHUs AIEKTPUIECKOTO 3apsiaa

46 [IpoBOgHMKY, TUITEKTPUKH U
MOJTYTIPOBOIHUKH

47 VYpoxk-koH(pepeHtus "DneKkTpusaius B
IIOBCEIHEBHOM XU3HH"

48 Pemienne 3agau no reme "3akoH coOXpaHEHUS

3JIEKTpUYECKOro 3apsaa”
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OnekTpuueckuil Tok. lctouHuku

49 1
ANEKTPUYECKOTO TOKA
Ypoxk-uccnenosanue "Hccnegopanue

50 JIEUCTBUSA JIEKTPUYECKOTO MOJISI HA 1
MIPOBOJIHUKY U IUDJICKTPUKH"

51 DIIEKTPUYECKHUI TOK B METaJIaX 1

52 DNEKTPUUECKUH TOK B )KUJKOCTSIX U ra3ax 1

53 DJIeKTprUYecKas 1enb 1

94 Cuna Toka. AMnepmerp 1

55 DIIEKTpUUYECKOE HarpskeHue. BoabTmerp 1
JlaboparopHnas pabota "COopka u

56 HCIIBITAaHUE DJICKTPUUECKON LIETIH 1
MOCTOSIHHOTO TOKa"

57 3aBUCHMOCTH CHJIBI TOKA OT HAIIPSHKCHHUS. 1
3akon Oma aJig y4acTka 1enu
JlaboparopHnas pabota "Hccrnenoanue

58 3aBUCHMOCTH CHJIBI TOKA, IIPOTEKAIOIIETO 1
4yepes pe3nucTop, OT HAPSHKEHUS Ha
pe3uCTOpe U COMPOTUBIIEHUS pe3nucTopa”

59 DJIIEKTPUUYECKOE COMPOTUBIIEHUE. Y ACIIBHOE 1
COTMPOTHBIICHUE

50 JlaGopatopHas pabota "OnpezneneHue 1
YAETHEHOTO COMPOTUBIICHUS MPOBOTHUKA"

61 Pemenue 3agau no teme "IneKTpudeckoe 1
CONPOTHUBIICHHE. Y IEIBHOE COMPOTHUBIEHUE"

62 Pemenue 3amay o teme "3akon Oma" 1

63 [TocnenoBarenbHOE U MapaieIbHOE 1

COCOIUHCHUA ITPOBOIHHUKOB
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64

JlaboparopHas pabota "IIpoBepka npaBuia
CJIOKEHHMSI HAIIPSHKEHUN TTPpU
MOCJIeI0BAaTEIbHOM COETUHEHUH JIBYX
pe3uctopon”

65

Pemenne 3amau mo reme
"[locnenoBarenbHOE U NapajIeIbHOE
COCIMHEHUS TIPOBOTHUKOB"

66

67

68

JlabopaTtopHast padota "[IpoBepka npasuia
JUISL CUJIbI TOKA MU NapajuieIbHOM
COEJIMHEHUU PE3UCTOPOB"

Pemenue 3a1au Ha npumeHeHue 3akoHa Oma
JUTSL Pa3JIMYHOTO COSMHEHHUSI IPOBOTHUKOB
OJ1C 1 BHyTpEeHHEE CONPOTUBIICHUE
MCTOYHUKA ToKa. 3akoH OMa i MOJIHOM
enu

69

Pemenue 3amau o reme "IJIC, BHyTpeHHEE
COIPOTHBIIEHNE UCTOYHHKA TOKA. 3akoH OMa
IS MOJTHOM 1enu”

70

71

JlabopaTtopnast padora "Onpenenenne IC
N BHYTPCHHET'O COIMPOTUBIICHUA HCTOYHHKA
TOKa"

[IpaBuna Kupxroga

72

JlaGopaTtopHas pabota "I[IpoBepka mpaBu
Kupxroga"

73

Ypok-uccnenosanue "M3yueHnue BOIbT-
AMITICPHBIX XapaKTECPHUCTUK HeJIMHEWHBIX
3JIEMEHTOB"

74

Pabora snexkrpuueckoro Toka. MoIuHoCTb
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SJICKTPHUYCCKOI'0 TOKa

75

76

JlaGopaTtopHas pabota "Onpezaenenue
paboThl U MOIIHOCTH AJIEKTPUUECKOTO TOKA"

3akoH JIxoyns-Jlenna. [Torpedutenu
JNEKTpUYECKOro Toka. KopoTkoe 3ambikaHMe

77

Ypok-koHpepenus "OO0bsICHEHNE U
MPUHLIMI ACHCTBUS JOMAIIHUX
3JIEKTPOHArPEBATEILHBIX IPHOOPOB"

78

[ToaroroBka Kk KOHTPOJIBHOU paboTe 1O TEME
"JyeKTprUecKue 3apsaabl. 3apsKCHHbBIC Tena
" UX B3aumoaeucTBus. ITocTOSHHBIN
ANEKTPUIECKUHN TOK"

79

80

81

KonTponbhas pabota no Teme
"OnexTpuueckue 3apsaabl. 3apsHKEHHbIE Tela
n ux B3aumoeiicTBus. IlocToIHHBIN
ANEKTPUIECKUIN TOK"

ITocTostHHBIE MarHUTEL. MarHuTHOE I10JI€
3eMIIM U ero 3HauCHHUE JJIA )KU3HU Ha 3emite

VYpok-uccnenosanue "M3yuenue
MarHUTHOTO TIOJISl IOCTOSTHHBIX MarHUTOB
P UX O0OBETMHEHUH U Pa3eliCHUH.
Busyanuzanus mosis moCcTOSHHBIX MarHUTOB'

82

OmneiT OpcTena. MaruuTtHoe mose
AIIEKTPUYECKOTO TOKA

83

OmnbiT AMiiepa. MarHuTHoe 1oJie KaTyIiKH C
ToKOM. [IpMeHeHne AMeKTPOMaruuToB B
TEXHUKE

84

Cuna Amnepa u onpeneneHue eé
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HaIpaBJICHUSA

Pemenue 3amau no reme "Cuna Amnepa u

8 omnpezeneHue e€ HarpasieHus"
DNEeKTPOABUTATEh TOCTOSIHHOTO TOKA.

86 Hcnonp3oBanue 3JIeKTpoz[BHraTenefl B
TEXHUUYECKUX YCTPONCTBAX U Ha TPAHCIOPTE

87 Bcepoccuiickas mpoBepouHas pabota

88 Bcepoccuiickas mpoBepodHas paboTa

89 JlaGopaTtopHast pabora "N3yuenue neicTBUs
MarHUTHOTO TOJISl Ha MPOBOAHUK C TOKOM"

90 Ypoxk-koudepennus "[Ipakruueckoe
IPUMEHEHHUE AIeKTpoBUraTenei"

01 JlaGopatopHas pabora "KoHcTpyupoBaHue u
u3ydyeHue paboThl NeKTpoaBUraTens"

92 JlaGopaTtopnast pabora "U3zmepenne KII1/]
AIEKTPOABUTATETHHON YCTAaHOBKHU"

93 Omnbrtel @apazest. 3aKOH JIEKTPOMArHUTHON
nHaykuun. [pasuino Jlenna
VYpoxk-uccnenosanue "HccnegoBanue

94 W3MEHEHUH 3HAYCHUsI U HATIPaBIICHUS
MHIYKIMOHHOTO TOKa"

Pemenue 3agau no reme "3akoH

95 AIIEKTPOMArHUTHOU MHAYKIHH. [IpaBuio
Jlenma"

96 Dnektporereparop. CrocoOsl MOTydeHUs
AIEKTPOIHEPTUU

97 Ypok-koHpepeHuus "DIeKTPOCTaHIIUH Ha

BO300HOBJISIEMBIX HCTOYHHKA OHCPTHUH.
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[Ipo6nemsl sxonoruu. TormuBHBIE
3JIEMEHTHI U AJIEKTpoMoOuIn"

KonTtponsHast pabora "DneKTpoMarHUTHbIE

98 " 1
SIBJICHUS

99 PabGoTa ¢ Texcramu o teMe "TenaoBbie 1
SIBJICHHS"
Pabota ¢ TekcTaMu 110 TeMe

100 "DnekTpruecKue 3apsaabl. 3apsHKEHHbIE Tena 1
U UX B3aumoeuncraue"

101 Pabota ¢ Texctamu 110 Teme "IlocToSIHHBIN 1
ANEKTPUIECKUN TOK"

102 Pabota ¢ TekcTamu 110 TeMe "MaruuTHbIE 1
SBIICHUS U DJIEKTPOMArHUTHAS UHIYKIHS"

OBIIEE KOJIMYECTBO YACOB I10 102 995

I[TPOTPAMME

S7




9 KUIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHust

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE Pecypchl

Mexanndeckoe OBMKEHHUE.
MarepuanbHas TOUYKa

Cucrema orcuera.
OTHOCHUTENHLHOCTD
MCXaHHUYCCKOI'O ABHKCHU A

PaBHOMepHOE NpAMONTHHEHHOE
TIBUKCHHE

https://m.edsoo.ru/UP3188VVCD

https://m.edsoo.ru/UWFLOQ33T

https://m.edsoo.ru/E65RWOZKO0

HepaBHOMepHOE NpAMOIMHENHOE
nBkeHue. CpenHss u
MIHOBEHHAsl CKOPOCTh

https://m.edsoo.ru/L043PYTGB

IIpssMonuHeliHOE
PaBHOYCKOPEHHOE JIBHKEHUE.
VYckopenue

CKOpOCTh MPSIMOJIMHEHHOTO
PaBHOYCKOPEHHOTO JBMKEHHUSL.
I'padux ckopoctu

JlaGoparopHas paboTa
"Onpenenenue yCKOpeHus Tena
MIPU PaBHOYCKOPEHHOM
JIBIDKEHHUH 110 HAKJIIOHHOU
MJI0CKOCTH"

https://m.edsoo.ru/SKUYWCHBO0

https://m.edsoo.ru/HXCDF3ZC8

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

CBoboauoe nagenue teir. OnbITh

https://m.edsoo.ru/NMQA4GGEO
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https://m.edsoo.ru/UP3I88VCD
https://m.edsoo.ru/UWFLOQ33T
https://m.edsoo.ru/E65RWOZK0
https://m.edsoo.ru/L043PYTGB
https://m.edsoo.ru/8KUYWCHB0
https://m.edsoo.ru/HXCDF3ZC8
https://m.edsoo.ru/1KKINJFO8
https://m.edsoo.ru/NMQA4GGE0

Tanmunes

PaBHOMEpHOE BMXKEHUE 110
okpyxHoctu. Ilepuon u yactora

9 N https://m.edsoo.ru/PVRBIDTTH
oOpaiueHus. JIuHeliHas U yrioBas
CKOPOCTH

EHTPOCTPEMHUTE e

10 Herrrpoctpemuteib o https://m.eds00.ru/O5LFGWFZY
YCKOpECHHE
IT i H .B

11 CPBBIM SAKOH HPIOTOHA. BEKTOP https://m.eds00.ru/T4ADTURL3K
CHJIBI
Bropoi1 3akon HeroTona.

12 . https://m.edso0.ru/5A28NGVEV
PaBHOelicTBYIOIIAs crita
T i H .

13 DETHI SAKOM HIHIOTOHA https://m.eds00.ru/XPFY GB4RM
Cynepro3unus i
P

14 CHICHIE 3a/1a Ha NPHMCHCHHE https://m.edsoo.ru/GEM2S4HK9
3akoHOB HproTOHA

15 Cwuita ynpyroctu. 3akon ['yka https://m.edsoo.ru/BHBXXRIJQ
P

16 CLLICHHE 327124 110 Teme «Cuita https://m.edsoo.ru/HML1AMN12
YIPYTOCTHY
JlaGopaTtopHnast pabota

17 «Omnpenenenre KECTKOCTH https://m.edsoo.ru/T4APAJAFV1
NPY>KUHBDY

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

19 CHICHIE SAIAT HO TeMe «tta https://m.eds00.ru/PIDH2DCIT
TPEHUSD
JlaGopaTtopHnast pabota

20 "Onpenenenne ko3 duirenTa https://m.edsoo.ru/C56RD8K X8
TPEHUs CKOJIbXKEHUs"

21 Pemenue 3amay mo reme "3aKOHEBI https://m.edsoo.ru/VT3T38KBU
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https://m.edsoo.ru/PVRBIDTTH
https://m.edsoo.ru/O5LFGWFZY
https://m.edsoo.ru/T4DTURL3K
https://m.edsoo.ru/5A28NGVEV
https://m.edsoo.ru/XPFYG64RM
https://m.edsoo.ru/GEM2S4HK9
https://m.edsoo.ru/BHBXXRIJQ
https://m.edsoo.ru/HML1AMN12
https://m.edsoo.ru/T4PAJAFV1
https://m.edsoo.ru/B4WPRA8I7
https://m.edsoo.ru/PJDH2DC9T
https://m.edsoo.ru/C56RD8KX8
https://m.edsoo.ru/VT3T38KBU

Herorona. Cuna ynpyroctu. Cuna
TpeHus"

22

23

24

25

Cua TSHKeCTH U 3aK0H
BCEMHUPHOT'O TATOTCHHUSI.
YckopeHue cBOOOIHOTO TaIeHUs
Ypok-koubpepenmus "JIBrkeHne
TEJ BOKPYT T'PAaBUTAIMOHHOTO
neHTpa (CosiHeyHas cucreMa).
T"anaktuxn"

Pemenue 3amau o teme "Cuna
TSDKECTH Y 3aKOH BCEMUPHOTO
TATOTeHHS"

[TepBas kocMu4eckas CKOpPOCTb.
HesecomocTs u nieperpysku

https://m.edso0.ru/MEETXGF60Q

https://m.edsoo.ru/BLGGQ9259

https://m.edsoo0.ru/\V02GV8YAT

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

26

PaBHOBecHe MaTepHaTbHOM
TOYKH. AOCOIIIOTHO TBEPIIOE TETIO.
PaBHOBecue TBEpIOTO TENA C
3aernﬂéHHoﬁ OCBIO BpalllCHUS.
MowmenT cusl. LlenTp Tsxectn

https://m.edsoo.ru/AONEMB459

27

PaBHOBecHe MaTepuatbHOR
TOYKH. AOCOIIIOTHO TBEPIIOE TETIO.
PaBHOBecue TBEpIOTO TENA C
3aernnéHH0ﬁ OCBIO BpalllCHUS.
MowmenT cusl. LlenTp Tsxectu

https://m.edso0.ru/GAMQWA4SLS

28

29

Pemenue 3agad mo reme
"MowmeHT cuibl. LenTp Tsokectn"
IToaroroBka Kk KOHTPOJIBHOMN
pabote mo Teme "MexaHUYECKOe

https://m.eds00.ru/0QJSN205C

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

nBmkenne. Bzaumoneiictsue ten'”

30

31

32

KoHnTtponbHas pabota 1o teme
"MexaHN4YeCKOEe ABUKEHIE.
Bzanmopaeticteue Tea"

Nmnynbe Tena. UMnynbe cubl.
3aKOH COXpaHEHUsl UMITYJIbCa.
VYupyroe u Heynpyroe
B3aWMO/ICHICTBUE

Pemenue 3amau nmo teme "3akoH
COXpaHEHUs UMIyJjnca'"

https://m.edso00.ru/J1BOUJ2YG

https://m.edsoo.ru/7PI5SBWQD2

https://m.edsoo.ru/LQO6EH8F9

33

Ypoxk-koudepenuus "PeaktuBHOE
JBUKEHHE B IPUPOJE U TEXHUKE"

https://m.edsoo.ru/SUH32H4RL

34

35

Mexannueckas paboTa u
MOIIIHOCTD

Pabora cuibl TsKECTH, CUITBI
YOPYTOCTH U CUJIBI TPEHUS

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

https://m.edsoo.ru/Y4H20MDHI

36

JlaGopaTtopHnast pabota
«Omnpenenenue padbOTHI CHITBI
TPEHUs IIPU PABHOMEPHOM
JBUKEHHUH TeJa 1Mo
TOPU30HTAILHOM MTOBEPXHOCTH)

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

37

CBs13b SHEpruM U paboTHlI.
[ToreHmanpHas SHEPrust

https://m.edsoo.ru/ZIFB7L5EF

38

39

Kunernueckas sneprus. Teopema
0 KMHETUYECKON YHEPTHUH

3akoH COXPAHCHUS SHCPIUHA B
MCXaHUKE

https://m.edsoo.ru/M\WVKXL7NXVR

https://m.edsoo.ru/FMM2S69EB

40

JlaGopaTtopHnas pabota

https://m.edsoo.ru/0TVK8KJIXB
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https://m.edsoo.ru/J1BOUJ2YG
https://m.edsoo.ru/7PI5BWQD2
https://m.edsoo.ru/LQO6EH8F9
https://m.edsoo.ru/3UH32H4RL
https://m.edsoo.ru/FCOHVOYXP
https://m.edsoo.ru/Y4H2OMDHI
https://m.edsoo.ru/609HFE1P8
https://m.edsoo.ru/ZIFB7L5EF
https://m.edsoo.ru/WKXL7NXVR
https://m.edsoo.ru/FMM2S69EB
https://m.edsoo.ru/0TVK8KJXB

«/3yueHue 3aKkoHa COXpaHEHUs
SHEPrUu»

41

42

43

KonebarenpHoe 1BUKEHUE U €T0
XapaKTepUCTUKU

3aryxaromue KojaedaHus.
BeinyxieHHbIe KOTe0aHMsL.
Pesonanc

MaremMaTuueckuil U NpyKUHHBIN
MasiTHUKA

https://m.edsoo.ru/SEQ3BHBZ3

https://m.edsoo.ru/1I3ZKD2M12

https://m.edsoo.ru/O71PZDM11

44

Ypok-uccnenoBanue
«3aBUCUMOCTbH TIEPUOJIA
KoJie0aHUH OT )KECTKOCTH
MPYKXUHBI U MAacChl Tpy3a»

https://m.edsoo.ru/BACAGR4KS

45

46

47

48

[IpeBpamienue 3Hepruu npu
MEXaHUYECKUX KOoIeOaHusIx

JlaGoparopHas paboTa
«OrpeienieHue yacToThl U
nepuoJia KojaeOaHui MpyKMHHOTO
MasiITHUKa»

JlaGopartopHas paboTa
«IIpoBepka HE3aBUCUMOCTH
nepuojia kojaebaHuii rpysa,
MOJBEIIEHHOT0 K HUTH, OT MacChl
rpy3a»

Mexanndeckue BoJIHEL. CBoOMCTBA
MEXaHMYECKHX BOJIH.
[IpononbHbIE M TONIEPEYHBIE
BOJIHBI

https://m.edsoo.ru/RPN7BU655

https://m.edsoo.ru/FV1Y2NUGC

https://m.edsoo.ru/6YGEHWS8DT

https://m.edsoo.ru/QHBQ3U5SXV
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https://m.edsoo.ru/3EQ3BHBZ3
https://m.edsoo.ru/I3ZKD2M12
https://m.edsoo.ru/O71PZDM11
https://m.edsoo.ru/BACA6R4KS
https://m.edsoo.ru/RPN7BU655
https://m.edsoo.ru/FV1Y2NUGC
https://m.edsoo.ru/6YGEHW8DT
https://m.edsoo.ru/QHBQ3U5XV

49

Ypok-koHpepeHuus
"MexaHH4eCKHE BOJIHEI B
TBEPAOM Teie. CelicMUYecKre
BOJIHBI"

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

50

3ByK. Pacnipoctpanenue u
OTpaKCHHE 3BYKa

https://m.edsoo.ru/NTZLRXDB5

51

52

VYpok-uccnenoBanue
"HabnroneHne 3aBUCHMOCTH
BBICOTHI 3ByKa OT 4acTOThI"

I'pOMKOCTb 3BYyKa U BBICOTA TOHA.
AKYyCTHYECKUI pe30HaHC

https://m.edsoo.ru/5SRPRGGZVS8

https://m.edsoo.ru/AOY3HSN3G

53

Ypok-koH(pepenmus "YapTpa3Byk
U uH(Dpa3ByK B pUpoOJIE U
TeXHUKE"

https://m.edsoo.ru/AU3Z0S07U

54

IToaroroBka K KOHTPOJIBHOU
pabore 1o Teme "3aKOHbI
coxpaHeHus. MexaHuyeckue
KoJIeOaHHs U BOJHEI"

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

55

KonTponbHas padbora no teme
"3aKOHBI COXpAHEHUS.
Mexanuueckue KoneOaHus u
BOJIHBI"

https://m.edsoo.ru/ZVD7Z44VH

56

57

SJ'ICKTpOMaFHI/ITHOC ITOJIC.
BHCKTpOMaFHI/ITHI)Ie BOJIHBI

CBoiicTBa OJICKTPOMATrHUTHBIX
BOJIH

https://m.edsoo.ru/KAKC7HSCG

58

VYpoxk-koupepennus "lkama
AJNIEKTPOMATrHUTHBIX BOJTH.

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

Hcnonb3oBanue
3JICKTPOMArHUTHBIX BOJIH JJIS
COTOBOM CcB3U"

59

VYpok-uccnenoranue "N3yuenue

CBOICTB QJICKTPOMArHMuTHBIX BOJIH

C IOMOIILK0 MOOMIIBHOI'O
tenedona"

https://m.edsoo.ru/SHN7BSEB4

60

61

62

63

64

Pemenue 3agau Ha onpeneneHue
YacTOThI U JJIMHBI
ANEKTPOMATHUTHON BOJIHBI

DJIeKTpOMarHuTHasi mpupoia
cBeta. CKOpOCTh CBETA.
BoJitHOBEIE CBOMCTBA cBETA

HcTounuku ceera.
IIpssMonuHeiiHOE
pacrnpoCTpaHEHHUE CBETA.
3armenus Connua u JIyHsl

3aKOH OTpa)KE€HUs CBETA.
3epkana. Pemienue 3a1au Ha
MPUMEHEHHUE 3aKOHA OTPaKEHUS
cBeTa

[Ipenomnenue cera. 3aK0H
MPETOMIICHUS CBETA

https://m.edsoo.ru/WIGCO6QSN

https://m.edso0.ru/ZFGOBMGFX

https://m.edsoo.ru/NLIADWAXN

https://m.edsoo.ru/QONUKCDOB

https://m.edsoo.ru/NF1PZFEV3

65

[TonHOE BHYTpEHHEE OTpaKEHHE
cBera. Mcronp30Banne ITOJTHOTO
BHYTPEHHETO OTPAXKEHUS B
ONTHYECKUX CBETOBOJIAX

https://m.edsoo.ru/FZ7THV6E2W

66

JlaboparopHas pabota

https://m.edsoo.ru/R800IT10S
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https://m.edsoo.ru/SHN7BSEB4
https://m.edsoo.ru/WIGCO6QSN
https://m.edsoo.ru/ZFG0BMGFX
https://m.edsoo.ru/NLIADWAXN
https://m.edsoo.ru/QONUKCDOB
https://m.edsoo.ru/NF1PZFEV3
https://m.edsoo.ru/FZ7HV6E2W
https://m.edsoo.ru/R80OIT1OS

"UccneqoBanue 3aBUCUMOCTH
yTJjia MpeIOMIICHHS CBETOBOTO
Jyda OT yIJIa MajCHHs Ha

nn

rpaHuiie "BO31yX-CTEKJIO

67

Ypok-koHpepeHuus

"M croap30BaHKE TIOJIHOIO
BHYTPEHHET0 OTPaKEHUS:
CBETOBO/IBI, ONITUKOBOJIOKOHHAS
CBA3b"

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

68

69

70

JImasel. OnTHYecKas CHIIa JIMH3BI

[Toctpoenue nzobpaxeHuii B
JMH3aX

JlaGopaTtopHnas pabota
"Onpenenenne HOKyCHOTO
paccTOSHUS ¥ ONITUYECKON CHIIBI
coOuparorien TUH3bI"

https://m.edsoo.ru/ZV702L97F

https://m.edsoo.ru/MWU2YHLIN

https://m.edsoo0.ru/3SXTVNZNJJ

71

VYpok-koHpepeHIus
"OnTHueckue JUH30BEIE
npubops"”

https://m.edsoo.ru/KKVRKOP3D

72

73

74

I'a3 xak ontuyeckas cucrema.
3penue

Ypok-kondepentus "JlepexTo
3peHus. Kak coxpanurts 3peHue"
Paznoxxenue 6enoro cBera B
cnektp. OnbiTel HptoTOHA.
CrnoxeHne CeKTpaIbHbIX
uBeToB. Jlucnepeust cBera

https://m.edsoo.ru/KP1ACI9PW

https://m.edsoo.ru/ZKWLQ3CHI

https://m.edsoo.ru/ZPREN4D5V

75

JlabopaTtopHnast pabota "ONBITHI

https://m.edsoo.ru/E518L6TCH
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https://m.edsoo.ru/0L9F63ZRU
https://m.edsoo.ru/ZV702L97F
https://m.edsoo.ru/MWU2YHLIN
https://m.edsoo.ru/3XTVNZNJJ
https://m.edsoo.ru/KKVRK0P3D
https://m.edsoo.ru/KP1ACI9PW
https://m.edsoo.ru/ZKWLQ3CHI
https://m.edsoo.ru/ZPRFN4D5V
https://m.edsoo.ru/E5I8L6TCH

10 Pa3JIOKEHHUIO OEJIoTo CBETa B
CIEKTpP U BOCHPUSATHUIO LIBETA
MIPEIMETOB MPU X HAOIIOIEHUU
4yepe3 1BETOBbIE GUILTPHI"

VYpok-npaktukyM "BosHoBbIE

76 CBOICTBa CBeTa: AUCIIEPCHS, https://m.edsoo.ru/A1F3HB8Y9
uHTepdepeHus u audpaxuus”
o P

77 meiret Pesepgopaa u https://m.eds00.ru/P922QVFIV
TUTAaHEeTapHAsl MOJCITh aTOMa
I1 bopa. M

78 CCTYIATR HOPa. WIOACID aToMa https://m.eds00.ru/OBJPHEOG2
bopa
Hcenyckanue v norioueHme cBera

79 atomoMm. KBanTel. JInHneluaTeie https://m.edsoo.ru/MILRTHPCO
CIEKTPHI
VYpok-npaktukym "Habmonenue

80 " https://m.edsoo.ru/7NCLNW296
CIIEKTPOB UCITyCKaHUS

81 PagnoakTHBHOCTE U €€ BUOBI https://m.edsoo.ru/22H32JWLM
CtpoeHue aTOMHOTO si/ipa.

82 TPOCTIHE ATOMHOTO 3P https://m.edsoo.ru/IRVFSKOFK
Hyxiionnas mozeins
P .

83 VIHOAKTHBHbIE IPCBPaicHi https://m.edsoo.ru/RA796 TPSP
N3oTomnsl
P :

84 | CHICHIE Sa7at To TeMe " https://m.edsoo.ru/WX2HQP2S6

PannoakTuBHBIC IPEBpAIICHUS

85 [Tepuon momypacmaga https://m.edsoo.ru/WZDJCOES87
VYpok-koHpepeHuus

86 "PagnoakTUBHBIC U3TyUEHHS B https://m.edso00.ru/X1J4002C4
NpUpoAe, MEAUIIMHE, TEXHUKE"

87 Snepubie peakuu. 3aKOHBI https://m.edsoo.ru/YOQ2XMKOO0
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https://m.edsoo.ru/A1F3HB8Y9
https://m.edsoo.ru/P922QVFIV
https://m.edsoo.ru/OBJPHE0G2
https://m.edsoo.ru/M9LRTHPCO
https://m.edsoo.ru/7NCLNW296
https://m.edsoo.ru/22H32JWLM
https://m.edsoo.ru/IRVFSKOFK
https://m.edsoo.ru/RA796TPSP
https://m.edsoo.ru/WX2HQP2S6
https://m.edsoo.ru/WZDJCOE87
https://m.edsoo.ru/X1J40O2C4
https://m.edsoo.ru/YOQ2XMKO0

COXPAHCHUSA 3apAa0BOTO U
MacCOBOI'O YHUCEII

88

89

DHeprust CBSA3M aTOMHBIX sJIED.
CBs13b Macchl U YHEPTUU

Penrenue 3amad mo reme
"Anepubie peakuun"

https://m.edso0.ru/NSTEUFIO3

https://m.edso0.ru/OD4KHLQ4T

90

Peakuuu cunTesa u neieHus
sep. ICTOUYHUKY SHEpruu
CoJHIa ¥ 3B€37

https://m.edsoo.ru/RMBFQBND7

91

Ypok-koHpepenmus "SAnepaas
sHepreTuka. JlercTBus
paIuOaKTUBHBIX U3TyUYCHUN Ha
JKUBBIE OpraHu3Mbl"

https://m.edsoo.ru/QTNWFW900Q

92

IToaroroBka K KOHTPOJIBHOU
pabore 1o Teme
"DJIeKTPOMarHuTHOE TIOJIE.
DIIeKTPOMarHUTHBIE BOJTHBI.
KBanToBEIE siB1eHUSA"

https://m.edsoo.ru/TBOXB9TUO

93

KonTponbHas padbora no teme
"DJIeKTPOMarHUTHOE TIOJIE.
DNEeKTPOMAarHUTHBIE BOJTHBI.
KBanToBsie siBneHus"

https://m.edsoo.ru/5SUTJAFD6U

94

95

[ToBTOpenue, o6oOIIEHNE.
JlaGopaTopHbie pabOTHI 1O KypCy
"BzanMopaencTBue TeI"

[ToBTOpenue, o6oOIIeHNE.
Pewienue pacyeTHbIX U
Ka4eCTBEHHBIX 33]1a4 110 TEME

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

https://m.edsoo.ru/MMJINLZOSQ
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https://m.edsoo.ru/NSTEUFIO3
https://m.edsoo.ru/0D4KHLQ4T
https://m.edsoo.ru/RMBFQBND7
https://m.edsoo.ru/QTNWFW90Q
https://m.edsoo.ru/TBOXB9TU0
https://m.edsoo.ru/5UTJAFD6U
https://m.edsoo.ru/2GFCLJOJJ
https://m.edsoo.ru/MMJNLZOSQ

"TemnoBsie mpoiecch"”

96

97

98

99

[ToBTOpEHME, 000OIICHUE.
Pewenne pacyeTHbIX U
Ka4eCTBEHHBIX 3a1a4 10 TEME

"KII/] TermoBbIx aBUraresnei"

[ToBTOpEHME, 000OIICHHE.
Pemienue pacuyeTHbIX U
Ka4yeCTBEHHBIX 3a/a4 I10 TEME
"KIIJ] anexkrpoycTtaHOBOK"

[ToBTOpEHME, 000OIICHHE.
JlaboparopHblie pabOTHI 110 KypCy
"CBeTOBEBIE ABJIEHUA"

[ToBTOpenue, 0600meHue. PaGora
C TEKCTaMHU 1O TeMe ""3aKOHEI
COXpaHEHHUs B MeXaHUKe"

https://m.edsoo.ru/H7THKU30G3

https://m.edsoo.ru/XP2HRNAY4

https://m.edsoo.ru/FK30FNRHX

https://m.edso00.ru/91XS3CXDT

100

[ToBTOpenue, o600menue. Pabora
¢ Tekctamu 110 Teme "Konebanus
U BOJIHBI"

https://m.edsoo.ru/L3YKVIINT

101

102

[ToBTOpenue, 0606menne. Pabora
¢ TekctamMu 1o Teme "CBeTOBBIE
sBiieHUA"

[ToBTOpenue, o606menue. Pabora
¢ Tekctamu 1o TeMe "KBaHToBast
u siiepHas puznka"

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102

27

https://m.edsoo.ru/LG3271SQ6

https://m.edsoo.ru/W71E16NU8
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https://m.edsoo.ru/H7HKU30G3
https://m.edsoo.ru/XP2HRNAY4
https://m.edsoo.ru/FK30FNRHX
https://m.edsoo.ru/91XS3CXDT
https://m.edsoo.ru/L3YKVI1NT
https://m.edsoo.ru/LG327ISQ6
https://m.edsoo.ru/W7IE16NU8
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ITPOBEPAEMBIE IIPEIMETHBIE PE3YJIBbTATbBI OCBOEHUA
OCHOBHOM OBPA3OBATEJIbHOM ITPOT'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

7 KUIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

1.1

1.2

HpOBepﬂeMme NnpeaAMETHLIC PE3YyJIbTAaThl 0CBOCHUSN OCHOBHOI
06pa30BaTeJ’le0ﬁ nporpamMmmbl OCHOBHOI'O 061]161"0 06pa30BaHl/lﬂ

HCII0JIB30BAaTh U3YUCHHBIC ITIOHATUSA

pas3iindaTth ABJICHHA 110 OIIMCAHHIO UX XAPAKTCPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, ACMOHCTPUPYIOIIUX TAHHOC (bI/I?»I/I‘ICCKOG SABJICHUC

1.3

pacrio3HaBaTh  TPOSIBICHHE  HM3YyYCHHBIX  (PU3MUYECKUX  SIBICHUA B
OKpY’KalolleM MHUpE, B TOM YHUClie (U3UYECKUE SIBICHUS B MPHUPOJE, MPH
TOM TIEPEBOJUTH TPAKTHUECKYIO 3a7ady B y4eOHYIO, BBIACTATH
CyLIECTBEHHbIE CBOMCTBA (IPU3HAKK) (PU3MUECKUX SBICHUMN

1.4

ONMCHIBaTh M3YyYEHHBIE CBOMCTBA T€I U (PU3MUECKHUE SBJICHUS, UCIOJb3YS
¢usznyeckue  BEJIWYMHBI, [PU  ONUCAHUM MPaBWIBHO  TPAKTOBATh
(¢u3HYECKUN CMBICI UCIIOJIb3YEMbIX BEIMUYMH, X 0003HAUYEHUS U €IUHULIBI
¢u3NYECKUX BEIMYMH, HAXOAUTh (OPMYJIbl, CBS3BIBAIOLIUE JaHHYIO
¢u3nuecKyr0 BEIMYUHY C JPYTMMH BEIMYUMHAMH, CTPOMTH TIpaduku
U3yYEHHBIX 3aBUCUMOCTEH (PU3MYECKUX BEINYUH

1.5

XapaKkTEepU30BaTh CBOWCTBAa TeJ, (U3UYECKUE SBICHUS U TPOIECCHI,
WCIOJBb3ysl  M3YYEHHbIE 3aKOHBI, TMpPHU OTOM J1aBaTh  CJIOBECHYIO
(GhOpMyYITHUPOBKY 3aKOHA U 3aMUCHIBATh €r0 MAaTEMATUYECKOE BHIPAKECHHIE

1.6

OO0BSCHATDH (PU3UYECKHE SABJICHUS, TPOLIECCHl U CBOICTBA TEJI, B TOM YHUCIE U
B KOHTEKCTE CUTYyalMil MPAKTUKO-OPUEHTUPOBAHHOTO XaPAKTEPA: BBIABIATH
IIPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 | — 2 JTOrH4eCcKUX
maroB ¢ omnopod Ha 1 — 2 M3y4yeHHBIX CBOMCTBa (PU3MYECKUX SIBICHUH,
(bu3nYeCKUX 3aKOHA UM 3aKOHOMEPHOCTHU

1.7

pemiath pacu€THble 3aaud B 1 — 2 JeHCTBUS, UCHOJIb3YS 3aKOHBI M
dbopmynbl, CcBA3bIBatONME (U3MYECKHUE BEIMYMHBI: HAa OCHOBE aHaIHM3a
YCIIOBUA 3aga4u 3aIllMCBhIBATh KPAaTKOE€ YCIIOBUEC, IMOACTABJIATH (1)I/I3I/I‘-IGCKI/IG
BCIIMYHUHBI B q)OpMy.]'II)I u TMPOBOIHTH paC'-IéTI)I, HaxXOaUThb CIIPaBOYHBIC
JaHHBIC, HGO6XOJII/IMBI€ I pCHICHUA 3aaa4, OHCHHMBATh PCATMCTUYHOCTDH
MOJTy4YEeHHOU (PU3NUEeCKON BETHUNHBI

1.8

pacrno3HaBaTh MpPOOJEMBbI, KOTOpPHIE MOXXHO pEIIUTh MPH TOMOIIU
(bu3NYECKUX METOAOB, B ONMMCAHUM HCCIEAOBAaHUS BBIACIATH MPOBEPSEMOE
MpEeNIoyIoKeHne (TUIOoTe3y), pa3andaTh U UHTEPIPETUPOBATH MOTYUEHHBIN
pe3ysbTaT, HaxOIuUTh OMIMOKM B XOJE OIbITA, JelaTh BBIBOJABI MO €ro
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pe3yabpTaTaM

1.9

1.10

1.11

1.12

1.13

1.14

1.15

1.16

1.17

HPOBOIUTH OTBITHI 10 HAOIIOCHUIO (PU3HYECKUX SBICHUH W (PU3HUYCCKUX
CBOMCTB Tei: (hOPMYJHUPOBATH IMPOBEPSIEMbIC MPEIIIOI0KCHUS, COOMPATh
YCTaHOBKY M3 MPEIJIOKEHHOTO0 000pYyIOBaHMS, 3alMChIBATH XOJ OIMbITA U
(GbopMyIIUPOBATH BHIBOJIBI

BBIIOJIHATh IPSAMBIE H3MEPEHUs C UCIOJIb30BAaHUEM aHAJIOTOBBIX MU
UGpPOBBIX NpUOOPOB, 3alUCHIBATh IOKa3aHUS MNPHOOPOB € YUYETOM
3aJJaHHOM a0COJIIOTHOM MOTPEMIHOCTH U3MEPEHUI

MIPOBOAMTH MCCIIEOBAHNUE 3aBUCUMOCTU OJHOW (PU3UYECKON BEIMYUHBI OT
Jpyroil ¢ UCHOJIb30BAaHUEM NPSIMBIX HM3MEpPEHUH, Y4YacTBOBAaTb B
IUTAHUPOBAaHUM  Y4eOHOro  HCCJeNOBaHUs, CcoOuUpaTh YCTAaHOBKY U
BBIMOJHATh HM3MEPEHHUS, CIIeAys MPEeAJoKEHHOMY IUIaHy, (UKCHPOBATh
pe3yJIbTaThl TIOTYYECHHOW 3aBUCUMOCTH (PH3UYCCKMX BEIMYMH B BHJC
MPEUIOKEHHBIX TAa0NMWI W TpaduKOB, JENaTh BBIBOIABI IO Pe3yJIbTaTaM
UCCJIEIOBAHMUSI

NpoBOANTL KOCBCHHBIC H3MCPCHUA (1)I/I3I/IIICCKI/IX BCJIIMYHNH, CJICAYS
HpeHHO)KeHHOﬁ HHCTPYKIMHU: TIIPpHU BBIIOJIHCHUA I/ISMepeHI/Iﬁ C06I/IpaTB
OKCIICPUMCHTAJIbHYIO YCTAHOBKY MW  BBIYHUCIATHL 3HAUCHUC HCKOMOM
BCIIMYHHBI

co0JIr0aTh MpaBUja TEXHUKHA OC30MaCHOCTH MpHU paboTe ¢ J1a00pPaTOPHBIM
o0opyaoBaHuEM

YKa3bIBaTh NPUHIMIBI JEHCTBUS TPUOOPOB M TEXHUYECKHX YCTPOWCTB,
XapaKTepU30BaTh MPHUHIMIIBI  JEHCTBUS  W3YyYCHHBIX NPUOOPOB |
TEXHHUYECKHX YCTPOMCTB C MOMOIIBIO UX OIHUCAHUS, UCIIONB3YsI 3HAHHS O
CBOMCTBaX (PM3MYECKHUX SIBICHUN M HEOO0XOAUMBIE (U3NYECKHUE 3aKOHBI U
3aKOHOMEPHOCTHU

NPUBOANTH  TPUMEPHl  (HAXOAWTh  HMHPOpPMAIMIO O  MpUMepax)
NPAaKTUYECKOI0 HCMOJIb30BaHUS (U3NYECKUX 3HAHMM B IOBCEAHEBHOM
XKU3HU Ui oOecrieyeHHs Oe30MacHOCTH IMpHU OOpalleHuu ¢ mpudopamu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXpAaHEHUS 3[J0POBbs M COOIIOEHUS HOPM
HKOJIOTHUECKOTO MOBEJICHHS B OKPYKAOLIEH cpene

OCYHIECTBIISATh OTOOpP HMCTOYHMKOB HHGopMaimu B cetu VHTepHEeT B
COOTBETCTBUU C 3aJJaHHBIM ITOMCKOBBIM 3aIIpOCOM, HA OCHOBE MMEIOLINXCS
3HAHMH M NyTEM CPAaBHEHMsI PA3IMYHBIX MCTOYHHUKOB  BBIIEIATH
UHpOpPMALIMIO, KOTOpas SBISIETCS NPOTUBOPEUUBOMMIN MOXKET ObITh
HEJOCTOBEPHOMI

UCIIOJIb30BaTh MPH BBIMOJIHEHUH YYEOHBIX 33/JaHUN HAay4YHONOIYJISIPHYIO
aUTepaTypy (pU3MUECKOro ColepKaHMs, CIPAaBOYHbIE MaTepHalIbl, PECypCh
cetu HHrepHer, Bnaaerb NpUEMAMM  KOHCIEKTUPOBAHHSA  TEKCTa,
npeoOpa3oBaHust HHGOPMAIMK U3 OTHOW 3HAKOBOW CHCTEMBI B IPYTYIO

1.18

co3laBaTh COOCTBEHHBIE KpaTKHE MUChbMEHHBbIE U YCTHBIE COOOIIEHUS Ha
OCHOBE 2 — 3 MCTOYHHMKOB MH(POpPMAIMK (PU3NYECKOTO COAEPKAHUS, B TOM
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qrclie MyOIUYHO JIeNIaTh KPaTKHe COOOMIEHUS O pe3yIbTaTax MPOEKTOB MU
y4eOHBIX MCCIEOBAaHUM, MPU ATOM TI'PAMOTHO HCIOJIB30BaTh H3YUYCHHBIN
MOHATUHHBIN ammapar Kypca (U3UKH, CONPOBOXAATh BBICTYILICHHE
Npe3eHTauuen

1.19

8 KVIACC

Kon
NpoBepPsIeMOro
pe3yJbTara

11

1.2

OpU BBIIOJHEHUHM Y4YEOHBIX IPOEKTOB M HCCICIOBAHUN pPACIPEACTIATH
00s3aHHOCTU B TpYIIE B COOTBETCTBUM C IIOCTABJIEHHBIMU 3aJavyaMy,
CIEIUTh 3a BBIIOJIHEHUEM IUIaHA JEHUCTBUM, aJEKBAaTHO OLEHUBATH
COOCTBEHHBIM  BKJaJ B  JEATEIIBHOCTh  IPYyMIbI,  BBICTPAUBATh
KOMMYHHMKaTUBHOE B3aMMOJCHCTBHE, yUNTBIBAsI MHEHUE OKPYKAIOIINX

HpOBepﬂeMble NMPEAMETHBIC PE3YJIbTATHI 0CBOCHUSA OCHOBHOI
06pa30BaTeJ’le0ﬁ nporpaMmmbl OCHOBHOI'O oﬁmero 06pa303a}mﬂ

HCIIOJIB30BaTh IOHATHA

pas3iindaTth ABJICHHA 110 OIIMCAHHIO UX XAPAKTCPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, ACMOHCTPUPYIOIMIUX JAHHOC (1)I/ISI/I‘IGCK06 SIBJICHHUC

1.3

pacrio3HaBaTh  TNPOSIBICHHE HM3YyYCHHBIX  (PU3MUECKUX  SIBICHUA B
OKpYXalolleM MUpe, B TOM 4yuciie (U3HUecKUe SBICHUS B IPUPOJE, NpU
TOM TIEPEBOJUTH MPAKTHUECKYIO 3a7ady B y4eOHYIO, BBLACTATH
CyLIEeCTBEHHbIE CBOMCTBA (IPU3HAKK) (PU3MUECKUX SBICHUMN

1.4

ONMCHIBaTh M3YyYEHHBIE CBOMCTBA Te€l U (PU3MYECKHUE SBJICHUS, UCIOJIb3Ys
¢uznueckue  BEJIWYMHBI, TIPU  ONUCAHUM MpPaBWIBHO  TPaKTOBaTh
(Gu3HYECKUN CMBICI MCIIOJIb3YEMbIX BEJIWYUH, O0O3HAUYEHUS M €IWHULIBI
¢u3NYeCKuX BEIMYMH, HAXOAUTh (OPMYJIbI, CBS3BIBAIOLIUE JaHHYIO
¢u3nUecKyl0 BEIMYUHY C JPYTMMH BeJIMYHMHAMH, CTPOMTH TpaduKH
U3yYEHHBIX 3aBUCUMOCTEH (PU3MUYECKUX BEINUUH

1.5

XapaKkTEepU30BaTb CBOWCTBAa Tei, (U3WYECKUE SBIEHUS U TPOIECCHI,
WCIOJb3ysl  M3YYEHHbIE 3aKOHBI, TMpPHU OTOM J1aBaTh  CJIOBECHYIO
(GhopMyITHUPOBKY 3aKOHA U 3aMMCHIBATh €T0 MAaTEMATUUYECKOE BBIPAKEHUE

1.6

OOBSACHATh (U3NYECKUE MPOLIECChl M CBOWCTBAa Tel, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalllull IPAKTUKO-OPHUEHTHPOBAHHOI'O XapakTepa: BBIABIATH
MIPUYNHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 | — 2 JTOrHYeCcKUX
miaroB ¢ momombio 1 — 2 u3yueHHBIX CBOMCTBa (PU3NYECKUX SIBIICHUH,
bu3nYecKUX 3aKOHa U 3aKOHOMEPHOCTHU

1.7

pemate pacy€THblE 3agayd B 2 — 3 JACHCTBUS, HMCHOJB3YS 3aKOHBI U
dbopMynbl, CBA3BIBaIONME (U3MYECKHE BEIMYMHBI: HAa OCHOBE aHaIHM3a
YCJIOBHS 3aJa4yd 3alMChIBATH KPATKOE YCIOBHME, BBIABIATH HEJOCTATOK
JaHHBIX JJIs peleHus 3aJaud, BbBIOMpAaTh 3aKOHBI M (OPMYJIBL,
HeoOXoauMble il €€ pelleHus, NPOBOAUTH pPACUYEThl M CpPaBHUBATH
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MOJIYYCHHOC 3HAYCHUC (I)H3PI‘{€CKOI>'I BCINYHHBI C U3BCCTHBIMU JaHHBIMH

1.8

1.9

1.10

1.11

1.12

1.13

paciio3HaBaThb HpO6JICMBI, KOTOPBIE MOXHO PpCIINTh IIPHU IIOMOIIU
(1)I/IBI/ILI€CKI/IX MCTOHOB, HCIIONB3Yys OIMMCAHUC MCCICAOBAHUSA, BBIACIIATH
IMPOBEPACMOC MPpCANOJIOXKCHUC, OLICHUBATL IMPAaBHUJIbHOCTDH nopsaka
MMPOBCACHUA UCCIICA0OBaHMA, ACJIaTh BBIBOABI

HPOBOIUTH OTBITHI [0 HAOIIOCHUIO (PU3MYECKUX SBICHUH W (PU3HUYCCKUX
CBOMCTB Tell: (OPMYJIHUPOBATH MPOBEPSEMbIC MPEINOIOKEHUS, COOUPAThH
YCTaHOBKY M3 IMPEIJIOKEHHOTO0 O0OPYJIO0BaHUS, OMUCHIBATH XOJ OIBITA U
(GbopMyIIUPOBATH BBIBOJIBI

BBITMIOJHATH MPSMbIE U3MEPEHUS C MCIOJB30BAHUEM aHAJIOTOBBIX MPUOOPOB
U JaTYUKOB (PU3NYECKUX BEIMYWH, CPABHUBATH PE3YJIbTaThl U3MEPEHUN C
y4€TOM 33JaHHOM a0COJIFOTHON MOrPEUTHOCTH

IPOBOANUTH MCCIICIOBAaHHE 3aBUCHMOCTH OJJHOM (PM3MYECKOH BEIUYMHBI OT
JIpYyrod  C  UCIOJNB30BaHUEM  NPSAMBIX  W3MEPEHUH:  IJIaHUPOBATH
Uccie0BaHue, COOMpaTh YCTAHOBKY M BBINOJHATH HM3MEPEHUS, CIIETys
NpeAIOKEHHOMY — IUIaHy, (HUKCHpOBaTh  pe3yibTaThl  MOJIY4YEHHOM
3aBUCHMOCTH B BHJIE TaOIMIl ¥ TpaduKoOB, 1eaTh BBIBOJBI 110 PE3yJIbTaTaM
MCCIICTOBAHMS

NPOBOANTH KOCBEHHBIE W3MEPEHHS (HU3MYECKUX BEIMYWH: IUIAHHPOBAThH
U3MEpEeHUs, COOHMpaTh  HKCHEPHUMEHTAIBHYIO  YCTaHOBKY,  CIIEays
NpeI0KEHHON HHCTPYKIUH, ¥ BEIYUCIISATH 3HAYCHNE BETHYHHBI

coOIIIOIaTh MpaBUia TEXHUKH 0€30MacHOCTH MpHU paboTe ¢ 1abopaTOPHBIM
o0opyaoBaHuEM

1.14

XapaKTepu30BaTh NPUHLMUIBI  JEHCTBUS  HW3YYEHHBIX IPUOOPOB U
TEXHUUYECKUX YCTPOICTB C ONMOPOI Ha WX OMMCAHUS, MCIONb3Yysl 3HAHUS O
cBOiicTBax  (U3MUECKHUX SIBICHUH U  HEoOXoAMMblE  (U3NYECKUE
3aKOHOMEPHOCTHU

1.15

pacro3HaBaTh IPOCThIE TEXHUYECKUE YCTPOWCTBA U HU3MEPUTEIIBHBIC
HpI/I60pBI o CxXeéMaM H CXCMATHYHBIM PHUCYHKAaM, COCTaBJISITb CXCMBI
ANEKTPUYECKUX  WEMed ¢  MOCJIEAOBAaTeIbHBIM W NapauieIbHbIM
COEIMHEHUEM 3JIEMEHTOB, pa3jnuas YCJIOBHbIE OOO3HAYEHHUS 3JIEMEHTOB
AIEKTPUYECKUX LETIeH

1.16

OPUBOANUTH  TNpUMEphl  (HAXOAUTh  HMH(OpManMio O  NpUMepax)
MIPAKTUYECKOTO MCIONb30BaHUs (U3MYECKUX 3HAHUNW B IOBCEIHEBHOM
JKU3HU U1 ofOecriedeHus 0e30MacHOCTH Mpu OOpallleHuH ¢ MpudbopamMu u
TEXHUYECKUMHU yCTPOWCTBAMHU, COXPAHEHUS 3710POBbsl U COOIIOACHUSI HOPM
HKOJIOTMYECKOTO MOBEIEHUS B OKpY KaroIlel cpee

1.17

1.18

OCYHIECTBIISATh TOUCK HHGpOpManuu (U3NYECKOTO COAEpPKAHUS B CETH
WNHTepHeT, Ha OCHOBE MMEIOUIUXCS 3HAaHUM W MYTEM CpaBHEHUS
JOTIOTHUTEIbHBIX UCTOYHUKOB BBIICISATh HH(POPMAIIHMIO, KOTOPasl SBIISETCS
IIPOTUBOPEYNBOM UM MOXKET OBITh HEJOCTOBEPHOI

HCIIOJIb30BAaTh IIPU BBINIOJIHCHUHA y‘{e6HLIX 3aJlaHui HayYHO-IIOMMYJIAPHYTO
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auTeparypy (puU3HUEcKoro coaepkKaHus, CIPABOYHBIC MAaTE€pPHUaJbl, PECYPCHI
cetu HMHurepHer, Biagerb NpuéMaMH KOHCIEKTUPOBAHMSI  TEKCTa,
npeoOpazoBanus HH(GOPMAIIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO

1.19

co3/1aBaTh COOCTBCHHBIC NHCHMEHHBICE M KPAaTKHUE YCTHBIC COOOIICHUS,
0000mas wWHPOPMAIMIO W3 HECKOJIbKUX HCTOYHUKOB (DU3HUECKOTO
COJICPKaHHUs, B TOM YHCJIC IMyOJMYHO MPEICTABIATH PE3yJIbTAThl IPOCKTHOM
WK HUCCIICIOBATEIBCKOM JEATSILHOCTH, [IPU STOM I'PAMOTHO HCIOJIb30BaTh
U3yYCHHBIA MNOHATHHHBIN ammapar Kypca (U3UKH, COMPOBOXKIAThH
BBICTYIUICHHE TIPE3eHTAIHEH

1.20

OpYU  BBIMOJIHEHUH YYEOHBIX NPOEKTOB U HCCICIOBAHUN (U3NIECKUX
IPOIIECCOB PACHPENENATh OOS3aHHOCTH B TPYIIE B COOTBETCTBHH C
IIOCTABJICHHBIMU 33Jla4aMH, CJICIUTh 3a BBIIOJIHEHUEM IUIAHA JECHCTBUU U
KOPPEKTHpPOBAaTh €ro, aJeKBaTHO OLICHWBAaTh COOCTBEHHbIN BKJIAJ B
JESATEIIBHOCTh I'PYIIIBI, BBICTPAUBATh KOMMYHMKaTUBHOE B3aUMOJACHUCTBHE,
HPOSIBIISIS FTOTOBHOCTD Pa3pelaTh KOH(IUKTHI

9 KVIACC

Kon
NpoBepPsieMOro
pe3yJbTara

11

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOT'O 001IIero 00pa3oBaHusA

HCIOJIb30BAaTh U3YUYCHHBIC ITIOHATHUS

1.2

1.3

14

1.5

1.6

pas3indaTtb ABJICHUA IO OIMMCAHUIO UX XAPAKTCPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, ACMOHCTPUPYIOIMIUX JaHHOC (1)I/I3I/I‘IGCKOC SIBJICHUC

pacrio3HaBaTh  TMpOSIBICHHE  HM3YYCHHBIX  (PU3MUECKUX  SIBIEHUH B
OKpY’KalollleM MHUpe, B TOM 4uclie (U3UYECKUe SIBICHUS B MPHUPOJE, MPH
TOM TMEpPEBOJUTh MPAKTUYECKYIO0 3aJady B Y4YeOHYIO, BBIACIATH
CYILLIECTBEHHbIE CBOICTBA (ITPU3HAKN) GUZUUYECKUX SIBJICHUI

OINKCHIBATh M3yUYCHHbIE CBOMCTBA Tel U (U3NYECKUE SIBICHUS, UCHOJb3YS
¢u3nyeckue  BEIMYUHBI, NPU  ONMCAHUU NPABUWIBHO  TPAKTOBATh
¢u3nUecKuif CMBICT HCIIOJB3YEMbIX BEIUYMH, O0O3HAYEHHMS M EIUHMIIBI
¢u3NYeCKUX BEIMYMH, HAXOAUTh (OPMYJIbI, CBS3BIBAIOLIUE JaHHYIO
(Gu3NYECKyl0 BEIWYMHY C JAPYTMMHU BEJIMYMHAMM, CTPOUTH TIpaduKu
M3YYEHHBIX 3aBUCUMOCTEHN (PU3NUECKUX BETUUNH

XapaKkTepu30BaTh CBONCTBA TeJ, (QU3NYECKUE SIBIEHUS U TPOIECCHI,
WCIIOJIb3ysl  M3YYEHHBIE 3aKOHbBI, IPU OTOM  J1aBaTh  CJIOBECHYIO
(GhOpMyYITHUPOBKY 3aKOHA U 3aMMCHIBATh €T0 MATEMATHUYECKOE BBIPAKECHUE

0OBSCHITh (I)I/ISI/I‘-ICCKI/IC nponeccol u CBOMCTBaA TCJI1, B TOM YHUCIC U B
KOHTCKCTC chyauHﬁ MPAKTUKO-OPUCHTUPOBAHHOI'O XapaKTCpa: BBIABJIATH
MNPUIUHHO-CIICACTBCHHBIC CBsA3U, CTPOUTH 00BsicHEHHE U3 2 — 3 JTOTHYECKUX
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[IaroB C MOMOIIBI0 2 — 3 H3YYEHHBIX CBOMCTBAa (DU3MUYECKUX SIBICHUH,
(GHU3MYECKUX 3aKOHA WIIM 3aKOHOMEPHOCTH

1.7

pemath pacuéTHble 3amaud (omuparompecs Ha cuctemy U3 2 — 3
YpaBHEHHMIA), MCIIONB3YS 3aKOHBI U (DOPMYIIBI, CBS3BIBAIOIINE (U3UUECKUE
BEJIMYMHBI: Ha OCHOBE aHaJM3a YCIOBHUS 3a/Jadd 3alHUChIBaThb KpPaTKOE
YCIIOBHE, BBIABIATH HEAOCTAIONINE WIM W30BITOYHBIC TaHHbBIC, BHIOMPATH
3aKOHBI U (OPMYJIbl, HEOOXOAUMBIE JAJIsl PELIEHMs], IIPOBOAUTH PACUETHl U
OLIEHUBAThb  PEAIMCTUYHOCTh  IIOJIyYEHHOTO  3HAYEHHUS  (U3UYECKOI
BEJIMYUHBI

1.8

pacrio3HaBaTh MpPOOJEMBI, KOTOpPBIE MOXHO pEUIMTh MpPHU MOMOIIU
($U3NYECKUX METOJIOB, HWCHOJb3ys ONHMCAHUE WCCICIOBAHUS, BBLICIATDH
poBEpAEMOE  IPEIIOJIOKEHHE, OLEHMBATh IPABUIBHOCTh  IMOPSAIKA
IPOBEICHUSI  UCCIIEAOBAaHMs, J€laTh  BBIBOJBL, HMHTEPIPETUPOBATDH
pe3yJbTaThl HAOIIOEHUH U ONBITOB

1.9

IMPOBOAUWTDL OIIBITEHI 110 HB.6JIIOI[€HI/IIO (1)I/ISI/I‘I€CKI/IX SIBJICHUH HIIH (bH?:I/I‘-IGCKI/IX
CBOICTB Te€JI: CAMOCTOSATEIbHO COOMpPATh YCTAHOBKY M3 HU30BITOYHOIO
Habopa 000py/nOBaHMs, ONUCHIBATH XOJA OIBITAa U €ro pe3yJbTaThl,
(bopMyIMpOBATH BBIBObI

1.10

POBOJUTH NPU HEOOXOAMMOCTH CEPHIO NPSAMBIX HW3MEPEHUH, ONpPENess
CpeHee 3HaueHue Hu3MepseMoil BenuuuHbl ((OKYCHOE paccTOsHUE
coOuparonield  JTUH3BI), OOOCHOBBIBATH BBIOOpP Croco0a HW3MEpEHUs
(u3MepuTeIHLHOTO pHOOpa)

1.11

IPOBOAMTH  HUCCIIEJOBAHME 3aBUCUMOCTEH (U3MYECKUX BEIUYHUH C
UCIOJIb30BAaHUEM MPSAMBIX HU3MEPEHHM: IJIaHUPOBaTh MCCIEI0BaHUE,
CaMOCTOSITENIbBHO ~ COOMpaTh  yCTAHOBKY, (UKCHUPOBAaTh  PE3yJbTaThl
MOJIyYeHHON 3aBUCHUMOCTH (HU3MYECKUX BEIMYMH B BUIE TaOnuuu
rpaduKoB, JeNaTh BHIBOJBI IO PE3yJIbTaTaM HUCCIIEI0BAHUS

1.12

MMPOBOAWUTE KOCBCHHBIC HU3MCPCHUA (1)I/I3I/ILI€CKI/IX BCJIIMYHH: ITIJIAHUPOBATH
HU3MCPCHHA, CO6I/IpaTB OKCIICPUMCHTAJIBHYIO YCTAHOBKY HW BBIIIOJIHATH
HU3MCPCHUA, CICAYA HpGJIJ'IO)KCHHOfI HUHCTPYKIMHU, BBIYUCIIATH 3HAYCHUC
BCJIIMYHHBI U AHAJIIMU3UPOBATH IMOJIYUCHHBIC PE3YJIbTAThHI C y‘IéTOM 33,[[8.HHOI>’I
MOTpeIIHOCTHU I/I3MepeHI/II>'I

1.13

1.14

1.15

coOnroaaTh MpaBuja TEXHUKUA O€30MacHOCTH Mpu padoTe ¢ J1ab0paToOpHBIM
000py10BaHHEM

pa3nuyaTh OCHOBHBIE TIPU3HAKM H3YYEHHBIX (PU3MUECKUX MOJIeNeH:
MaTepuaibHas TOYKa, aOCONIOTHO TBEPAOE TEJIO, TOUYEUHBIH HCTOYHHMK
CBeTa, JIy4, TOHKasl JIMH3a, MJIaHeTapHas MOJIeNIb aToMa, HYKJIOHHAs MOJIETb
aTOMHOTO sipa

XapakTepu30BaTh NPUHIUNBI  JEHCTBUA  M3YyYCHHBIX NPUOOPOB |
TEXHUUYECKHUX YCTPOMICTB C ONOPOM HAa WX ONMMCAHUSA, UCIOJb3Ys 3HAHUA O
CBOWCTBaX  (U3MYECKUX SABJICHUH M  HeoOXoaumble  (pusnueckue
3aKOHOMEPHOCTH
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1.16

UCIIOJIb30BAaTh CXEMbl U CXEMaTHUYHbIE PUCYHKH HM3YyUYECHHBIX TEXHHUYECKHX
YCTPOICTB, U3MEPUTENBHBIX IPUOOPOB M TEXHOJIOTUYECKUX MPOLECCOB MpHU
pelieHnr  y4yeOHO-TIPaKTUYECKUX  3a/Jay, ONTHYECKHE CXeMbl s
MOCTPOCHHUS N300paKEHHH B IJIOCKOM 3epKajie ¥ cOOUparouieil TuH3e

1.17

OPUBOJIUTH  TpUMEpbl  (HaxoauTh  WHGOPMAIMIO O  TpUMeEpax)
MPAKTUYECKOTO HKCIONB30BaHMUs (U3MUECKUX 3HAHWKW B TOBCEIHEBHOM
JKU3HHU I oOecrieueHusi 0€30MacHOCTH MpHU OOpalieHuH ¢ mpudopamMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHS 3J0POBbsI M COOJIOICHUS HOPM
9KOJIOTHYECKOTO MOBEJICHHS B OKPYKAOIIEH cpefie

1.18

OCYILECTBIISITh TMOMCK WH(pOpMANMU (PHU3UUECKOTO COJCPKAHUSA B CETH
WuTepHeT, caMoCcTOSTeNbHO (HOPMYTUpPYsl TOMCKOBBIM 3ampoc, HaXOIUTh
MyTH ONpPEIEICHUsS TOCTOBEPHOCTH MOJIYYEHHOW MH(OpMAalMd HAa OCHOBE
MMEIOIINXCS 3HAHUHU U JIONOJIHUTENIbHBIX HCTOYHUKOB

1.19

UCIIOJIb30BaTh MPU BBIIOJHEHUU Y4E€OHBIX 3a/JaHUN HAyYHO-IOMYJISIPHYIO
auTeparypy (pU3MUECKOro CoAepKaHMs, CIIPABOYHBIE MAaTE€PHAJIbI, PECYPCHI
cetu HMHrepHer; Biaaerb NpuéMaMM  KOHCHEKTHPOBAHMS  TEKCTa,
npeoOpazoBanusa HHGOPMAIIUU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO

1.20

CO3/1aBaTh COOCTBEHHBIE TMHUCHMEHHBIE M YCTHBIE COOOIICHHUS Ha OCHOBE
uH(pOpMAIIMM W3 HECKOJIBKUX HWCTOYHUKOB (PH3UUIECKOTO COJCpIKaAHUS,
MyOJIMYHO MPEACTABIATh PE3yJIbTaThl MPOSKTHONW HIIM UCCIEI0BATEIbCKON
JIEATENIBHOCTH, IIPX 3TOM I'PaMOTHO HCIOJIb30BAaTh U3YUYEHHbIN MOHSITUNHBINA
anmapar Hu3ydaeMoro pasziena (U3MKH U COMPOBOXKIATh BBICTYILICHUE
npe3eHTalrel ¢ yuéToM 0COOCHHOCTEN ayUTOPHH CBEPCTHUKOB

1.21

MPU  BBITIOJIHEHUH YYEOHBIX TPOEKTOB M HCCIEIOBAHUN (PU3MUECKUX
IIPOLIECCOB  paclpeAesaTh OOS3aHHOCTH B TpYMNIE B COOTBETCTBHM C
MOCTaBJICHHBIMH 3aJ]a4aMH, CIEIUTh 32 BBITTOJIHEHUEM IUIaHA JIEHCTBUN U
KOpPPEKTUPOBaTh €ro, aJeKBaTHO OIEHUBAaTh COOCTBEHHBIH BKIAJ B
JESTEIbHOCTh TPYIIBI, BHICTPAUBaTh KOMMYHHKATUBHOE B3aMMOJICHCTBHE,
MIPOSIBIISIE TOTOBHOCTH pa3peniaTb KOHPIUKTHI
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA
7 KUIIACC

Kon Kon
pa3aesa  3jieMeHTa

®U3UKA U EE POJIb B IOBHAHMM OKPYXAIOIIEI'O MHUPA

®dusuka — HayKa o mpupoje. ABiaeHusi npupojsl. Gu3nyecKue

HpOBepﬂeMme IJIEMEHTBI COACPKAHUSA

1.1 SABJICHUSA: MEXaHHUYCCKHE, TCIIJIOBBIC, OJICKTPHUYECCKUC,
MariuMTHBIC, CBETOBEIC, 3BYKOBBIC

®dusnueckue BeTMUYWHBL M3MepeHHe (U3NYECKHX BEIUYHH.
1.2 Puznueckue pUOOpHI. ITorpemnocTs U3MEPEHUM.
MesxayHapoiHas cucTemMa eMHHULL

EcrecTBeHHOHayuyHBI  METOJA  TO3HAHUA:  HaOJIOJCHHE,
IIOCTAHOBKA HAY4YHOI'O BOIIPOCA, BBIIABW)KCHUE TMIIOTES,

1 13 SKCIEPUMEHT 110 MIPOBEPKE TUIIOTE3, 00BsACHECHUE
Ha0JII0J1aeMOT0 SIBJIICHUS
1.4 Onucanne GU3NUECKUX SBJICHUN C ITOMOIIBIO MOJIEIeH
[TpakTrueckue pabOTHI:
N3MepeHne paccTosiHUM.
15 N3mepenne 00bEMa KUIKOCTH B TBEPIOTO TeIa.

Omnpenenenue pasMepoOB MaJbIX TEIN.
N3mepenne Ttemmeparypsl MNP IOMOIIM KUAKOCTHOTO
TEPMOMETPA U JATYMKA TEMIIEPATypPbl

ITEPBOHAYAJIBHBIE CBEJIEH1A O CTPOEHNU BEILIIECTBA

21 CrpoeHue BemiecTBa: aToMbl M MOJIEKYJIBI, UX pa3Mephbl.
' OnbIThI, TOKA3bIBAIOLINE TUCKPETHOE CTPOSHHUE BEILIECTBA

99 JBrmxenne vactul BemecTBa. CBsA3b CKOPOCTH JIBUKCHUS
' yacTull ¢ TemnepaTypoil. bBpoyHoBckoe nBuxkenue, tuddysus

23 BsauMoielicTBIE YaCTHI BEIECTBA: IPUTHKEHUE U
' OTTAJKUBAaHHUE

2 ArperaTHble COCTOSHUSI BEIIECTBA: CTPOEHUE TIa30B,
24 KHUJIKOCTEH W TBEPABIX (KpUCTANIMYECKHX) Tel. B3auMocBszb

MCXKOY CBOMCTBaMH BCIICCTB B PA3HBIX arp€raTHbIX COCTOAHHAX
H UX aTOMHO-MOJICKYJISIPHBIM CTPOCHHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUIN BO/IbI

[TpakTuyeckue paboOTHI:

2.6 Onenka jauamMeTpa aToMa  METOAOM  psiioB  (C
ucrnoib30BaHueM Gortorpaduit).
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OMnBITHI IO HAOTIOIEHUIO TETIOBOTO PACIIUPEHUS Ta30B.
OnpITH 10 OOHAPYKEHUIO JIEHCTBUSL CHJI MOJEKYJISIPHOTO
MPUTSKEHUS

JIBIDKEHUME U B3AUMOJIEUCTBUE TEJI

3.1

MexaHudeckoe IBIKCHHE. PaBHOMEpHOE W HEpaBHOMEPHOE
NIBIDKEHUE

3.2

Cxopoctb. CpenHsii CKOpOCTb IIpU HEPABHOMEPHOM
IBIDKEHNUHU. Pacuér myTH 1 BpeMeHU JIBH)KEHHS

3.3

3.4

3.5

SIBnenue uHepuuu. 3aKOH MHEpLUM. B3anMopelicTBrue Ten Kak
IIpUYMHA U3MEHEHUS CKOPOCTH ABMXKEHUSA Tell. Macca kak mepa
WHEPTHOCTH TeJla
ITnotHocTh BemecTBa. CBA3b IJIOTHOCTH C KOJIMYECTBOM
MOJIEKYJI B €JUHHIIE 00bEMA BEIleCTBa

Cuita KaK XapaKTEepUCTHKA B3aUMOICUCTBUS TEI

3.6

3.7

Cua ynpyroctu u 3akoH ['yka. Mi3MepeHne Cuiibl ¢ mOMOIIbIO
JTMHAMOMeETpa
SIBnenue TAroTeHHS U cuia TsokecTd. Cuila TSDKECTH Ha
Ipyrux mianerax. Bec tena. HeBecomocTh

3.8

Cuna tpenus. TpeHue ckoiabXKeHUs U TpeHue nokod. TpeHue B
IIPUPOJIE U TEXHUKE

3.9

3.10

ClokeHue CuJjl, HampaBJICHHBIX 110 OJHOM MpPsIMOM.
PaBHOelcTBYIOIIASA CHIT

[TpakTuyeckue paboTHI:

OmnpeneneHne CKOPOCTH PaBHOMEPHOTO JBHKEHUS (IIapvKa B
XKHUJIKOCTH, MOJEIH JIEKTPUUYECKOI0 aBTOMOOMIIS U TaK Jalee).
OrmpezienieHne cpeHEd CKOPOCTH CKOJIBKEHUS Opycka WIIN
[IapuKa MO HAKJIOHHOW miockocT. OmnpeneneHue MIOTHOCTU
TBEpAOro tena. ONBITHI, JAEMOHCTPUPYIOIINE 3aBUCUMOCTD
pacTsbkeHus (gegopmaiim) Npy>KuHbl OT MPUIIOKEHHON CHIIBI.
OnpIThl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb CHJIBl TpPEHUS
CKOJIBKEHUSI OT Beca Tela M XapakTepa CONPHUKACAOIIMXCS
ITOBEPXHOCTEN

3.11

@usnueckue SBICHUS B NPUPOAE: IPUMEPBHl JBHKEHHUS C
Pa3IMYHBIMM CKOpPOCTSIMM B JKHMBOM M HEXHUBOM IPUPOJE,
JIEICTBHE CHUJIbI TPEHHUS B IPUPOJIE U TEXHUKE

3.12

TexHuuecKkue yCTpoucTBa: TMHAMOMETP, OAIIUITHUKA

JIABJIEHUE TBEPBIX TEJL, )KUJIKOCTEN U TA30B

4.1

4.2

HaBnenune T1BEpmoro Tenma. CmocoObl  yMEHBIIEHUS |
}’BeJ'II/ILIeHI/ISI JaBJICHUA

JaBnenue raza. 3aBUCHMOCTb JaBJ€HHMA Taza OT 00BbEMa,
TeMIIepaTyphbl
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4.3

[lepenaua naBieHust TBEPABIMU TEJIAMU, KUIKOCTIMU U ra3amu.
3akoH [Tackanga. [TneBMaTHYeCcKHe MalIMHEI

4.4

4.5

4.6

3aBUCHUMOCTh JABIICHUS JKUJIKOCTHU oT TITyOHWHBI.
I'mapocratnueckuit  mapagokc.  CooOmaronmecss  COCYIBbI.
['uapaBnuyeckre MEXaHU3MbI

Atmochepa 3emuim u  armochepHoe gaBieHue. I[IpuunHbBI
CyIIECTBOBaHUS  BO3AYMHOM  00070uku  3emmm.  OmbIT
Toppuuenmnu. 3aBUCUMOCTh aTMOC(EpPHOTO  JaBIEHUS OT
BBICOTBHI HaJ] YDPOBHEM MOPsI

Usmepenne  atmocdepHoro  npaeneHus. [lpubopsl  ans
u3MepeHus aTMOchEepHOro AaBJICHUS

4.7

JlelicTBME XUIKOCTM M Ta3a Ha IMOrPYKEHHOE B HUX TEINO.
BrrTankuBatomias (apxumezioBa) cuiia. 3akoH Apxumeaa

4.8

4.9

IInaBanue Ten. Bo3nyxomnnaBanue

[TpakTrueckue pabOTHI:

HccrenoBanue 3aBUCHMOCTH Beca Tejla B BOJE OT 00bEMa
NOTPYy>KEHHOM B  KUAKOCTh 4acthu Tena. OmnpeneneHue
BBITAJIKMBAIOIICH CHUJIBI, IEUCTBYIOIICH Ha TeJl0, MOTPyKEHHOE
B KUJKOCTh. [IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUJIBI,
JIEUCTBYIOIIEH Ha TEJIO B KHUIAKOCTH, OT Macchl Tena. OMBITHI,
JIEMOHCTPHUPYIOIIME 3aBUCUMOCTh  BBITAIKUBAIONICH  CHIIBI,
JEMCTBYIOIIEH Ha TEJIO B )KHUIKOCTH, OT 00hEMa MOTPYKEHHOM B
JKHJIKOCTh YacTH Tella M OT IUIOTHOCTH  KHIKOCTH.
KoncTpyupoBanue apeoMeTrpa WM KOHCTPYUPOBAHHE JIOAKH U
omnpeenaeHue e€ rpy30n01bEMHOCTH

4.10

dusnyeckue SBICHUS B MPUPOJE: BIMSIHHE aTMOC(PEPHOTO
JIaBJICHUSI Ha )KUBOW OpraHU3M, IJIaBaHUE PbIO

411

TexHnueckue YCTpPOMCTBA: cooOmaronecs COCY I,
YCTPOWCTBO BOJOIPOBOJIA, TUAPABIMUECKUIN MPECC, MAaHOMETD,
O6apomeTp, BBICOTOMED, MOPIITHEBON HACOC, APEOMETP

PABOTA, MOIIIHOCTD, SHEPT A

5.1 Mexanudeckas pabora

5.2 MexaHnueckast MOIHOCTb

53 [TpocTble MeXaHWU3MBI: pbIYar, OJIOK, HAKJIOHHAs IJIOCKOCTb.

' I[TpaBuiio paBHOBECHS phluara

5.4 [TpumeHeHne mpaBuiia paBHOBECHUS pblyara K OJI0Ky
«3onoroe mpaBwiIo» MexaHukd. KoadduuueHt mnoae3Horo

5.5 neiictBuss MexaHu3MoB. IIpocTele MexaHHU3MbI B OBITY U
TEXHUKE

5.6 [ToTennmanpHast SHEPTUM TEJIa, TOTHATOTO HaJ 3eMIIEN

5.7 Kunerndeckas sHeprus
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5.8 [TonHast MexaHW4YecKass »SHEprus. 3aKOH M3MEHEHUs U
' COXPaHEHMsI MEXaHUYECKOH SHepruu
[TpakTuyeckue pabOTHI:
Onpenenenne paboOTHl CHIIBI TPEHUS MPH PAaBHOMEPHOM
5.9 JOBIDKEHUM ~ Tela 1O  TOPU3OHTAJIBHOHW  TOBEPXHOCTH.
' Uccnenoanue ycnouid paBHoBecus: poiuara. Msmepenne KII
HaKJIOHHOM  IUIOCKOCTH. M3yueHwe 3akoHa  COXpaHEHUs
MEXaHUYECKOH IHepruu
5.10 @u3nyuecKue SBICHUS B IPUPOJIE: PbIYAry B TEJIEC YEIIOBEKA
TexHnuueckue yCTpOMCTBA: phlyar, MOJIBH>KHBIN u
511 HETOABMKHBIM  OJIOKM, HAKJIOHHAs IIOCKOCTh, IPOCTHIE
MEXaHU3MBI B OBITY
8 KUIACC
Kon Kon
IIpoBepsieMble 31€eMEHTHI COAePKAHUA
pa3zeja  3JeMeHTa
TEIUJIOBBIE ABJIEHUA
OCHOBHBIE TIOJOXKEHUS MOJEKYISIPHO-KMHETHUECKOW Teopuu
6.1 cTpoeHusi BemiectBa. Macca U pasmepbl Mosekyd. OIBITHI,
' HOJTBEPXKIAIOIIHE OCHOBHbIE HOJIOKEHHUS
MOJIEKYJIIPHOKUHETUYECKON TeOpuH
6.2 Mogenu TBEPIOro, JKUAKOIO M Ta3000pa3HOr0 COCTOSIHUN
' BemiecTBa. Kpucrammdeckue u amopHele Tena
6.3 OObsicHEHHE CBOWCTB ra3oB, KHJAKOCTEH W TBEPABIX Tell Ha
' OCHOBE ITOJIO’KEHUH MOJIEKYJISIPHOKUHETUIECKON TEOPUHI
6.4 CMaunBaHue U KalWUISIPHBIE SBJICHUS
6.5 TemnoBoe paciupeHue U CKaTHe
6 6.6 Temneparypa. CBs3b TeMIepaTypbl €O CKOPOCTBIO TEILUIOBOTO
' JIBUYKEHUSI YaCTHUIL
6.7 Buytpennss osHeprus. CnocoObl H3MEHEHHUs BHYTpEHHeH
' SHEPIUu: Terjionepeaaya U CoBepIeHre padoThl
6.8 Bunsl  Temonepenadd:  TETUIONPOBOAHOCTH,  KOHBEKIIHS,
U3ITy9YCHUE
6.9 KonngecTBo TemoTsl. Y aenbHas TEMIOEMKOCTh BEIIECTBA
6.10 TermiooOMeH W TEIJIOBOE paBHOBECHE. YPAaBHEHHME TEIJIOBOIO
' Gananca
6.11 [ImaBneHne W OTBEpACBaHHWE KPHUCTALUTUYECKUX BEIIECTB.
' V esibHast TEMIoTa IaBIeH s
6.12 [Tapoobpa3zoBanue u koHaeHcanus. Vcmapenue. Kunenwe.
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VY nenbHas TEeIIoTa napooOpa3oBaHMsL. 3aBUCUMOCTh
TEMIEPaTypbl KUIIEHUS OT aTMOC(HEPHOTO JaBICHUS

6.13
6.14

Brnaxnocts Bo31yxa

3Hepr1/151 TOILJINBA. YIICJ'IBHaH TEIJIOTA CrOpaHusa

6.15

[Tpunmunsr paboTsl TemuoBbix asurareneit KIIJ termoBoro
asurarens. TemnoBple JBUTaTENM W 3alUuTa OKpYyXKarolen
cpensl

6.16

6.17

6.18

6.19

3aKOH COXpaHEHHsS W MPEBpAICHHUS SHEPrUM B TEIIOBBIX
nporeccax

[TpakTuueckue paboThI:

OnbIThl O OOHAPYKEHUIO JIEHCTBUS CHIJI MOJIEKYJISIPHOTO
MPUTSDKEHUSL.

OMnBITH 10 BBIPANIMBAHUIO KPUCTAIIOB MOBAaPEHHOM CONU
WJIM caxapa.

OnbITEl IO HAOMIOJEHUIO TEIUIOBOTO PACIIUPEHUS Ta30B,
JKUJIKOCTEN U TBEPABIX TEIL.

Orpezenienne aBieHUs BO3Ayxa B OAJIJIOHE MITIPHUIIA.

OnbIThI, JEMOHCTPHUPYIONIME 3aBUCHUMOCTh  JIaBJICHHS
BO3/lyXa OT €ro 00bEMa U HArpEeBaHUS WA OXJIAKICHUSI.

[IpoBepka rumoTe3sbl JIUHEHHOW 3aBUCHUMOCTH JUIMHBI
CTONOMKA JKUIKOCTH B  TEPMOMETPHUYECKOH TpyOkKe OT
TEeMIIepaTyphl.

Habnronenne u3MeHEHHs BHYTPEHHEM SHEpPruM Teja B
pe3yibTaTe Teruionepeaadynd U padoThl BHEITHUX CHJL.

UccnenoBanue siBeHUs TEIUIOOOMEHA MPU CMEIIMBAaHUU
XOJIOJTHOW U TOPSTYEN BOJIBI.

OrnpezneneHne KOJIMYECTBA TEIUIOTHI, MOJTYYEHHOTO BOJOM
MIPH TETJI00OMEHE C HarpeThIM METAJUTMYECKUM ITUITHHIPOM.

Ornpenenenne yaenbHOU TEMIOEMKOCTH BELIECTBA.

HccnenoBanue npouecca ucrnapeHusl.

OrnpesienieHre OTHOCUTENBHOM BIIaXKHOCTH BO3/TyXa.

Ornpenenenne yaeIbHON TEIIOTH TIABICHUS JIb/IA.

®duznueckue SBJICHUS B IPUPOJIE: OBEPXHOCTHOE HATSKEHUE U
KaMWUISIPHBIE SIBICHUS B TPUPOJIE, KPUCTAIUIBI B TMPHUPOJE,
uznyuenue CoIHIA, 3aMep3aHHe BOJAOEMOB, MOpPCKHE OpH3BI;
o0Opa3oBaHHE pOChl, TYMaHa, UHEs, CHETa.

TexHnueckue yCTpoOiicTBa: KaIuJuIsiphl, pUMEPBI
MCIIOJIb30BaHUsl KPUCTAJJIOB, KUJAKOCTHBIN TEPMOMETp, AATUUK
TEMIEPATYpbl,  TEPMOC, CHCTEMA  OTOIUIEHHMS  JIOMOB,
TUTPOMETPBI, TICUXPOMETp, TMapoBas TypOWHa, JIBUTATENb
BHYTPEHHEI0 CrOpaHusl.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA
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7.1

Onextpuszanus Tel. J[Ba poja 3JeKTpUUECKHUX 3apsiioB

B3aumoneiictBue  3apskeHHbIX — Ted.  3akoH  Kynona

7.2 (3aBUCHMOCTb CHJIBI B3aUMOJICMCTBUSL 3apSKEHHBIX T OT
BEJIMYUHBI 3aPsII0B U PACCTOSIHUS MEXKIY TEJIaMu)
Onektpuueckoe mnojie. Hanpspk€HHOCTD AIEKTPUYECKOTO TOJIS.

7.3 [IpuHIMIT ~ Cymeprno3Wmuu  SJEKTpUYECKUX  moyied  (Ha
KaueCTBEHHOM ypPOBHE)

Hocurenu BIIEKTPUYECKUX 3apsI0B. DJieMeHTapHbIN
7.4 anektpuueckuii 3apsan. Crpoenue aroma. I[IpoBogHUKH U
JUAJIEKTPUKH
7.5 3aK0oH COXpaHEHUs AIEKTPUUECKOTO 3apsiaa
76 DJIEKTPUUYECKU I TOK. YcnoBus CYIIECTBOBAHUS
' AIIEKTPUYECKOTO TOKa. MICTOYHMKHM MOCTOSIHHOTO TOKa

77 JleficTBUSI DANEKTPUYECKOTO TOKa (TEIUIOBOE, XHWMHUYECKOE,
' MarHuTHOE). DIEKTPUUECKUN TOK B )KUJIKOCTSIX U Ta3ax

7.8 Onekrpuueckas nemnb. Cuia Toka. DJIeKTpUUYECKOe HallpsHKEHNE

79 ConpoTuBjieHHe TMPOBOJHUKA. YAETbHOE COMPOTUBJIICHHE
' BEIIECTBA

7.10 3akon Oma aJig y4acTka 1enu

7.11 [TocnenoBarenbHOE U MapaieIbHOE COSTUHEHUE POBOTHUKOB

712 PaGoTa u MOIIHOCTH 3JEKTPUUYECKOTO TOKA. 3akoH J[Koyns —

' Jlenna

713 DJEeKTpUYecKre HENH U MOTPEOUTENN IIEKTPHUECKONW SHEPTHU

' B ObiTy. KOpoTkoe 3ambIkaHue

714 [TocTossHHbIE ~ MarHUTBHL.  B3anmMoJeiicTBHE  MOCTOSTHHBIX

' MarHuTOB

715 MarnutHoe none. MaruutHoe nojie 3eMJId U €ro 3HaYeHHUe AJis

' KHM3HU Ha 3emiie

716 OmbiT Opcrega. MarHuTHoe TOJie AJIEKTPUYECKOTO TOKa.

' [IpuMeHeHue >JIEKTPOMArHiTOB B TEXHUKE
JleiicTBE MarHUTHOTO TIOJIE Ha TPOBOAHHK C TOKOM.

717 ONeKTpoABUTaTeNb  IMOCTOSIHHOTO  TokKa.  Mcmonbp3oBaHue

' DIIEKTPOJBHUTaTENied B TEXHUYECKUX YCTpOMCTBaX U Ha
TpaHCIIOpPTE

718 Oneitel Dapanes. SIBneHUE SICKTPOMATHUTHOM WHIYKITHH.

' I[Mpasuio Jlenma
Onektporedeparop. CmocoObl TOMYYEHHS  AICKTPUUIESCKOM

7.19 SHEPTUH. DJEKTPOCTAHIIMM HA BO30OHOBIISIEMBIX HCTOYHHKAX
SHEPTUU

790 [TpakTueckue paboThI:

OnbITHl O HAOIIOJIEHUIO AJIEKTPU3ALUHU Tell UHAYKLIHUEH U Tpu
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7.21

1.22

COIPUKOCHOBEHUH.
HccnenoBanue AeMCTBUA 3JIEKTPUYECKOTO MOJS HA TPOBOIHUKHU
U JUDIIEKTPUKU.

COopka u nmpoBepka pabOoThI MEKTPUUECKON [IENMH MOCTOSIHHOTO
TOKA.

W3mepeHue U perysinpoBaHUEe CUIIbI TOKA.

W3mepeHnue U peryiupoBaHue HaIllPsHKEHUS.

HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKa, HAYIIETO0 4epes
pPE3UCTOP, OT COINPOTUBIEHUS PE3UCTOpa U HANpSHKEHUS Ha
pe3ucrope.

OnbITel, JEMOHCTPUPYIOIIME 3aBUCUMOCTh AJIEKTPUYECKOTO
CONPOTHUBIICHHUS] TPOBOJHUKA OT €ro JJIMHBI, IUIOLIAIU
MONIEPEYHOI'0 CEYEHUSI U MaTepHuaa.

[IpoBepka npaBuja CJIOYKEHUS HaIpsKEHU N npu
MIOCJIEZIOBATEbHOM COEJMHEHUH ABYX pe3uctopoB. IIpoBepka
IpaBwia JUisi CWJIbl TOKAa IpPU MapajUIeIbHOM COEIUHEHUU
pesuctopoB. OmpeneneHue pabOThl AIEKTPUUYECKOTO TOKA,
uayuero  yepes  pesuctop.  OrmpeneneHue  MOLIHOCTHU
ANEKTPUYECKOTO  TOKa,  BBLACIAEMOW  HAa  pPE3UCTOpeE.
HccnenoBanne 3aBUCUMOCTH CHJIBl TOKa, HAYLIETO 4epes
JaMIIOYKy, OT HampsbkeHuss Ha Hel. Omnpepenenune KIIJ]
HarpeBaTens. McciaepoBaHME MArHUTHOIO — B3aMMOJICHCTBHS
MIOCTOSIHHBIX ~ MarHuToOB.  V3yueHMe  MarHUTHOTO  MOJIA
MOCTOSIHHBIX MAarHUTOB IpPU UX OOBEAMHEHUU U Pa3/EICHHM.
HccenenoBanue AEMCTBUSA 2JIEKTPUYECKOIO TOKA HA MAarHUTHYIO
cTpenky. OmnbIThl, AEMOHCTPUPYIOIINE 3aBHUCUMOCTh CHJIBI
B3aUMOJICMCTBUS KATYUIKA C TOKOM MU MarHuWTa OT CUJIbI TOKa U
HalpaBJ€HUsT TokKa B  Karymke. M3ydenume  nelctBus
MarHMTHOTO I0JI Ha IMPOBOJHUK ¢ TOKOM. KoHcTpynpoBaHue n
u3ydyeHue paboTsl anektpoasuratens. Msmepenune KIIJ]
AIIEKTPOJIBUIaTENIbHON YCTaHOBKH. OIBITHI 10 HMCCIEA0BAHUIO
ABJIGHUS ~ JJIEKTPOMAarHUTHOM  MHIYKUMHU:  UCCIIEJOBaHHE
M3MEHEHUH 3HaYeHMsI U HAalIPaBJIEHUSI UHAYKIIMOHHOTO TOKa

dusnyeckue sABIECHUS B NPUPOLIE: IIEKTPUUECKUE SIBICHUS B
aTMocdepe, 3JIeKTPUYECTBO KHUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emyid, Apeid TMOT0COB, POJIb MArHUTHOTO TIOJS JIst
KU3HM Ha 3eMJie, OJISIPHOE CUSHUE

TexHuueckue  yCTpPOMCTBA:  DIJIEKTPOCKOI,  aMIEPMETD,
BOJITMETP, PEOCTaT, CYETYUK DIIEKTPUUYECKOW DHEPIHH,
AIIEKTPOOCBETUTENBHbBIE npudopHI, HarpeBaTelbHbIE
AIEKTPONPUOOPHI (mpumepsr), AIEKTPUYECKUE
MIpeIOXpaHUTENH, AJIEKTPOMAarHur, 3JIEKTPOIBUTaTellb
MOCTOSIHHOTO TOKA, T€HEPAaTOp MOCTOSHHOTO TOKa

83




9 KVIACC

Kon

pasaciia

Ko hnementa

[IpoBepsieMble 2IEMEHTBI COAEP)KAHUS

MEXAHUYECKUE ABJIEHUA
8.1 Mexannueckoe JBHXKEHHE. MarepuanpHas TOYKA.
' Cucrema orcuéra
8.2 OTHOCHUTENBHOCTh MEXaHUYECKOTO IBUIKECHHUS
8.3 PaBHOMEpHOE IPSIMOJIMHEWHOE ABUKEHUE
HepaBHomepHoe MPSAMOJIMHENHOE JIBUYKEHUE.
8.4 Cpeansis M MIHOBEHHas  CKOpPOCTb  Tejla  IpuU
HEpPaBHOMEPHOM JIBUIKEHHUU
85 YckopeHnue. PaBHOyCKOpEeHHOE IIPSIMOJIMHEWHOE
' JIBUJKECHUE
8.6 CsoOoanoe nagenne. OnbITel [ anumes
PaBHOMepHOE nBUKEHHE MO OKpyxHOcTU. [lepuoa u
8.7 gacToTra oOpaimieHus. JIuHelHass W yrioBas CKOPOCTH.
LleHTpoCTpEMUTENIBHOE YCKOPEHUE
8.8 ITepserit 3akon HeroToHa
8.9 Bropoii 3akoH HeroToHa
8.10 Tperuii 3akoH HeroToHa
8.11 [TpuHIMIT CynIepIIO3UIIUN CUIT
8.12 Cuna ynpyroctu. 3akoH ['yka
8.13 Cuna TpeHMs: cujga TPEHHUS] CKOJBXKEHHS, CHUJIa
' TPEHMSI TIOKOS, IPYTUE BUBI TPEHUS
8.14 Cuna TSKECTM M 3aKOH BCEMHPHOIO TATOTEHUS.
' YckopeHre cBOOOIHOTO TaIeHUs
8.15 JBuxenne  mmaHer  Bokpyr  Connuna.  Ilepsas
' KOCMHU4Y€ecKasi CkopocTb. HeBecoMOCTh U eperpys3ku
PaBHOBecue  marepuasibHOM  TOYKH.  AOCONIOTHO
8.16 )
TBEPOE TEIIO
8.17 PaBHOBecue TBEPHOrO Tena C 3aKPEIJIEHHON OCBIO
' BpaieHusi. MoMeHT cuiibl. LleHTp TskecTn
8.18 Nmnynsc Tena. U3menenne umiynsca. IMmyiibe cusl
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8.19

3aKOH COXpaHEHMsI UMITyJIbCa

8.20

PeakTuBHOE NBMKEHUE

8.21

Mexanunueckasi paboTa U MOIIHOCTb

8.22

8.23

PaGota cunm TspKecTH, ynpyroct, TpeHus. CBs3b
SHEPIruu 1 paboThl
[TorennuanbHass SHeprus Tejia, MHOJHATOIO  Haj

MOBEPXHOCTHIO 3eMJIU

8.24

8.25

[ToTeHuuanbHas SHEPTUs CXKATON NPY>KUHbI

Kunernueckas sueprusi. Teopema 0 KUHETHYECKOU

SHEPruu

8.26

3aKOH COXpaHEHUS] MEXaHUYECKON IHEPrUU

8.27

8.28

[TpakTuyeckue pabOTHI:

OmnpeneneHue cpeqHe CKOPOCTH CKOJBbXEHHs Opycka
WIM JIBWKEHUS IIapuKa IO HAKJIOHHOM IUIOCKOCTH.
OmnpeneneHne yCKOpeHUs Teja MPH PaBHOYCKOPEHHOM
JIBUKEHHUH 110 HAKJIOHHOW IIJIOCKOCTH.

HccnenoBaHue 3aBUCHUMOCTH IyTH OT BPEMEHU IIpH
PaBHOYCKOPEHHOM JIBH)KEHUU 0€3 HayalbHON CKOPOCTH.
[TpoBepka rumore3pl: €cid HpU PaBHOYCKOPEHHOM
JBUKEHUM 0O€3 HAavyaJbHOM CKOPOCTH MYTH OTHOCSTCS
KaK psI HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
MPOMEXYTKH BPEMEHU OJJUHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHUS CKOJIbKEHUS
OT CuUJBl HOpPMalbHOro jasieHus. Onpenenenue
KodpduureHTa TpeHus ckoiabxeHus. OrmnpeneneHue
KECTKOCTU TMpyxkuHbl. OnpeneneHne padOThl CUIIbI
TPEHUsT TpU PABHOMEPHOM JIBWKEHHU Tela II0
TOPU30HTANILHOW TMOBepXHOCTU. OmnpeneneHre padoThl
CWJIBI  YOpPYrocTM  IIpu  INoAbEME  Ipy3a C
UCIIOJIb30BAaHUEM  HEMOJBIKHOTO U MOJBUKHOTO
0710K0B

®dusnueckue SBJICHUS B MPUPOJIE: MPWINBEI M OTJIUBHI,
JnBrkeHUe IutaHeT COJHEYHOH CUCTEMBI, PEAKTUBHOE

JABMIKCHUC )KMBBIX OPTaHU3MOB

8.29

TexHuueckue  yCTpOMCTBA:  CHOUAOMETP, JATYUKHU
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II0JIO’KEHUS, PACCTOSIHUS U YCKOPEHUS, PAKEThI

MEXAHUWYECKUE KOJIEFAHMA 1 BOJIHBI

9.1

9.2

Konebarenbnoe npuxenne. OCHOBHBIE XapaKTEPUCTHKH
KoJIeOaHUI: TIEpUO/], YacTOTa, aMILIUTY1a

MaremaTuueckui u PYy>KUHHBIN MasITHUKH.

[TpeBparenue sHepruu Npu KoineOaTeIbHOM JABHKECHUN

9.3

9.4

9.5
9.6

9.7

3aryxatomue Kosiebanusi. BwIHyXaeHHBIE KoieOaHusl.

Pe3onanc

Mexanudeckue BoHbL. CBOMCTBA MEXaHMUYECKUX BOJIH.
[IpononpHble M TONEpEYHble BOJIHBL. J[JTMHA BOJHBI U
CKOpPOCTh €€ pacrnpocTpaHeHUs. MexXaHHU4eCKHUE BOJIHBI
B TBEPJIOM Telle, CECMUYECKUE BOJIHBI

3Byk. ['poMKOCTh 1 BbICcOTa 3BYKa. OTpaskeHue 3ByKa
Wudpa3Byk u ynpTpa3ByK

[TpakTuueckue paboOThI:

Onpenenenre 4acToThl M Tepuoja  KoJeOaHMiA
MaTEeMaTHYECKOTO MasiTHHUKA.

Onpenenenre 4acToThl M Tepuoja  KoJeOaHMiA
MPYXUHHOTO MasiTHUKA

HccnenoBanue 3aBUCUMOCTH Iepuoja  KoJjeOaHui
MOJBEIIEHHOTO K HUTU TIpy3a OT JUIMHBI HUTH.
HccnenoBanue 3aBUCHUMOCTH  IepHoja  KoJjeOaHui
IIPYKUHHOTO MasTHUKAa OT Maccel rpysa. IIposepka
HE3aBHCHMOCTH nepuoaa Kosie0aHui rpy3a,
MOJIBEIEHHOTO K HUTHU, OT Macchl Ipy3a U KECTKOCTH

npyxuHsl. I3Mepenne yckopeHusi cBOOOIHOTO NaieHus

9.8

9.9

@u3NYEeCKUE SBICHUS B IIPUPOJE: BOCIPHUITHE 3BYKOB
KUBOTHBIMH, 3EMJIETPSICEHHE, CEHCMHYECKHE BOJIHBI,

HyHaMH, 5X0

Texuuyeckue YCTpOﬁCTBaZ 9XO0JIOT, MCIIOJb30BaHUC

yJIbTPa3ByKa B OBITY U TEXHUKE

10

OJIEKTPOMATHUTHOE ITOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI

10.1

DONEeKTpOMarHUTHOE MoJie. DJIEKTPOMAarHUTHHIE BOJIHBI.

CBolicTBa SJICKTPOMArduTHBIX BOJIH
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10.2 [Ikana 371€eKTPOMAarHUTHBIX BOJIH
10.3 DOnekTpoMarHuTHas npupoaa ceera. CKOpOCTh CBeTa.
' BonHoBEbIe cBoliCTBa cBETa
[TpakTuueckue paboThI:
10.4 WN3yueHne CBOMCTB  JJIEKTPOMArHUTHBIX BOJH C
MOMOIIbI0 MOOUIIBHOTO TeseoHa
dusuyeckue SBICHUS B MPUPOJE: OHOIOTHUECKOE
10.5 JeificTBue BUJIUMOTO, yIbTpaduoseToBoro u
PEHTTEHOBCKOTO M3Ty4YCHH
10.6 TexHuueckue yCTpOiicTBa: UCIIOJIb30BaHUE
' AIIEKTPOMArHUTHBIX BOJH JUUIsI COTOBOM CBSI3U
CBETOBBGIE SBJIEHUA
11.1 JlyueBas monens cBera. MicTouHUKH cBeTa
11.2 [IpssMonmrHEITHOE pacpocTpaHEeHNEe CBETa
Otpaxenue cera. [Inockoe 3epkano. 3aKOH OTpaKEHUS
11.3
CBETa
114 [Ipenomnenne cBera. 3akOH TIPEIOMIICHHUS CBETa.
' [TonHOE BHYTpEHHEE OTPAKEHHE CBETA
11.5 JInnza. Xox nyden B JIMH3E
116 OnTuueckas cucrema Qoroanmnapara, MHUKpPOCKOINA U
. TEJIeCKOIa
I'ma3 kak onTtuyeckas cucrema. biauzopykocTs H
11 11.7
JATbHO30PKOCTh
118 Pasnoxxenue Oenoro cseta B cniekTp. OnbiTel HptoTOHA.
' CroxeHune crieKTpalibHBIX 1BETOB. Jlucnepcus ceera
[TpakTyeckue paboOTHI:
HccnenoBanne  3aBUCHMOCTH ~ yIJIa  OTPaKCHUS
CBETOBOTO Jy4a OT yIJa MaJeHusl.
W3ydenne xapakTepUCTHUK W300pakeHUs MpeIMeTa B
11.9 MIJIOCKOM 3€pKaje.
HccnenoBanre 3aBUCUMOCTH  yIiia TPEIOMIICHUS
CBETOBOI0 Jiyya OT YIJla HaJieHUs Ha TPaHHIE «BO3IYX —
CTEKJIO».
[Tonyyenue n300pakeHU ¢ MOMOLIbIO cOOMparoIeit
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JIMH3HI.
OmnpeneneHne GOKYCHOTO PACCTOSHUS M ONTUYECKOM
CHUJIbI COOMPAIOIICH JTMH3BI.
OMBITHI IO Pa3JIOKEHHUIO OETIOT0 CBETA B CIIEKTP.
OnpITHl 10 BOCHPHUATHIO IIBETA IMPEAMETOB NPU HX

HAOJII0/ICHUU Yepe3 I[BETOBbIE (GUIbTPHI

dusnyeckue ABJICHUS B npupoac: 3aTMCHUA COJ'IHI_Ia n

11.10 JlyHBI, 1[BE€TA TEN, ONTHUYECKHE SBICHHS B arMmocdepe
(uBeT HeOa, pedpakmus, paayra, MUPax)
1111 Texuuueckue yCTpoiicTBa: OYKH, TIEPUCKOIL,
' ¢doroanmapar, ONTHICCKUE CBETOBOIBI
KBAHTOBBGIE ABJIEHUA
191 Onwitel Pesepdopna u TmuiaHeTapHas MOJACIL aToOMa.
' Mogaens aroma bopa
5 Hcnyckanue W TOTJIONICHHE CBETa aTroMoM. KBaHTHI.
' JluneituaTeie CIEKTPHI
12.3 PannoaktuBHOCT. Anb(a, 6eTa- U raMMa-u3IydeHUs
s Crpoenue aromHoro sjapa. HykioHHas Monenb
' aTOMHOTO siipa. M3oTonsl
195 PannoakTuBHBIe TIpeBpameHus. Ilepwon momypacmana
' aTOMHBIX sI7IEp
126 SnepHbie peakuuu. 3aKOHBI COXPAaHEHUS 3apsSI0BOTO U
12 . MacCOBOT'O YHCETT
12.7 DHeprus CBA3M aTOMHBIX siiep. CBs3b MAacChl U SHEPTUU
128 Peakuuu cunresa u aenenus saep. IcTouHuKH SHEpPruu
' ConHua u 3B€311
12.9 SAnepnas osHepreruka. JlelicTBME  paJMOaKTUBHBIX
' U3ITyYeHUN Ha KUBBIE OPTaHU3MbI
[TpakTudeckue paboTHI:
HaOmoieHne CIUIONTHBIX W JIMHEHYATHIX CIIEKTPOB
U3ITyYeHUSI.
12.10

HccnenoBanue TPEKOB: W3MEPEHHE JHEPTUU YaCTHIIBI
10 TOPMO3HOMY TyTH (110 poTorpadusm).

W3mepenue paaroakTUBHOTO (hoHa
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@usnueckue SABJICHHWS B IPUPOJE: €CTECTBEHHBIN

paZiOaKTUBHBII ¢on, KOCMHUYECKHE JTy4H,
12.11 PaIMOaKTUBHOE W3JIyYEHUE MPUPOAHBIX MUHEPAJOB,
NEHCTBUE PAJUOAKTUBHBIX M3IYYEHHH HAa OpraHu3M
4esioBeKa
1212 Texnuueckue YCTpOWCTBA:! CIIEKTPOCKOII,

I/IHI[I/IBI/II[yaJ'IBHHﬁ AO3UMETP, KaMEpa Bunscona
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ITPOBEPAEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
IMPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBepsieMOro
TpeOOBaHUS

IIpoBepsiemble TPeGOBaHUS K MPeIMETHBIM pe3y/ibTaTaM 0a30BOro
YPOBHSI OCBOCHHUS OCHOBHOI 00pa30BaTe/ibHOM MPOrPaMMbl OCHOBHOT'0
o0mero oopaszosanusi Ha ocHoBe PI'OC

[Tonnmanue ponu GU3MKU B Hay4HOM KapTUHE MHpPA; chOpMHPOBAHHOCTH
0a30BbIX MPEACTaBICHUN O 3aKOHOMEPHOW CBSI3M M IO3HABAEMOCTH
ABIIGHUW  TPUPOJBI, O  POJM  OIKCIepuMeHTa B  (Qusuke, O
cuctemMooOpasytomie poid (GU3UKK B Pa3BUTHH €CTECTBEHHBIX HayK,
TEXHUKA M TEXHOJOTHH, 00 3BOMIONUHN (PU3NYECKHX 3HAHUNH M UX POJIU B
LIEJIOCTHOW €CTECTBEHHOHAYyYHOM KapTUHE MHpa, O BKJIAJE POCCUMCKUX U
3apyOeKHBIX YUEHBIX-(H3UKOB B pPa3BUTHE HAYKH, OOBSICHEHHE MPOIIECCOB
OKpPYXaroIlero Mupa, pa3BUTHE TEXHUKH U TEXHOJIOTUH

3HaHusA O BHJAX MaTepuM (BELIECTBO M IOJIE), O JBWKEHMU Kak criocode
CYLLIECTBOBaHHUsI MaTepuu, 00 ATOMHO-MOJEKYJSPHOW TEOpUU CTPOEHUS
BEIIECTBA, O (PU3NYECKON CYNTHOCTH SIBICHHH MPHUPOIBI (MEXaHUYECKHX,
TEIUIOBBIX, 3JIEKTPOMArHUTHBIX U KBAaHTOBBIX); YMEHUE pa3inyarh SBJICHUS
[0 ONHMCAHUI0 HX XapaKTEPHBIX CBOMNCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOe (PU3MYECKOe SBJICHUE; YMEHHUE DPACIO3HABATh
IPOSIBIICHUE H3YYEHHBIX (U3NYECKUX SBJICHUA B OKpPYXKAIOLIEM MHUpE,
BBIJIEJISAS UX CYLIECTBEHHbIE CBOMCTBA (IIPU3HAKU)

BJ'IaIleHI/Ie OCHOBAMH HOHSITHITHOTO amnrmapara M CHMBOJHUYCCKOI'O A3bIKA
(1)I/I3I/IKI/I U HCIOJIb30BAHUEC HX IJid PCIICHHUA y‘Ie6HI>IX 3aaa4, YMCHHUC
XapaKTEepUu3oBaTb CBOICTBa TECII, (I)I/I3I/ILIGCKI/IC ABJICHUSA W IIPOLCCCHI,
HCIIOJIb3YA q)yHI[aMeHTaJ'IBHBIC " OMIIUPUICCKHUEC 3aKOHBI

YMeHHne ONUChIBaTh HM3YyYECHHBIE CBOMCTBA TeNl W (U3HYECKHUE SIBICHHUS,
UCTIONB3YS (PU3UUECKUE BETUIHHBI

Brnagenue ocHOBaMHM METOAOB HAy4YHOTO MO3HAHUS C YYETOM COOIIOICHUS
MpaBmJI O€30MAaCHOTO TpyAa: HabMoIeHNe PU3NIECKUX SIBICHUM:

YMEHHE CaMOCTOSTEIBHO COOMPATh DSKCICPUMEHTAILHYIO YCTAaHOBKY U3
JTAaHHOTO Ha0opa 00OpyJOBaHUS MO WHCTPYKIIMU, OMUCKHIBATH XOJ OMBITA U
3aMUChIBaTh €0 Pe3yJIbTaThl, (POPMYIUPOBATH BHIBOJIBI;

MMPOBECACHUEC IMPAMBIX W KOCBCHHBIX I/ISMepeHI/Iﬁ (1)H31/IquKI/IX BCIIMYHNH:
yMEHHEe  IUIAaHUPOBATh  HM3MEPEHHs,  CaMOCTOSTENhbHO  COOMpaTh
AKCIIEPUMEHTAIbHYI0 YCTAaHOBKY IO HWHCTPYKIIMH, BBIYUCISATH 3HAUYCHUE
BEJIMYMHBI M aHAJTN3UPOBAThH MOJyUYEHHBIE PE3YNIBTATHI C YUETOM 3aJaHHOMN
MOTPEIIHOCTH PE3YJITATOB U3MEPEHUI;

IMPOBEACHUC HECJIOKHBIX SKCIICPUMCHTAJIBHBIX HCCHGHOB&HHﬁ;
CaMOCTOSITEIIEHO COOMPATh JKCIIEPUMEHTAILHYIO YCTAaHOBKY M IPOBOJIUTH
HUCCIICOJOBAHUC MO HWHCTPYKIOHHU, MPEACTABIIATH IMOJTYUYCHHBIC 3aBHUCHMOCTU
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¢u3nueckux BEIMYMH B BUAEC TaOmMI W TpauKOB, YUYUTHIBAThH
HOTPEITHOCTH, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM MCCIIeTOBAHHS

[TonnmMaHue XapaKTEpHBIX CBOWCTB (PU3MYECKUX MOAeeH (MaTepuaibHas
TOYKa, a0COTIOTHO TBEPAOE TEIO, MOJEIN CTPOCHUS Ta30B, KHIKOCTEH U
TBEPABIX TeJ, IUIAHETapHas MOJEIb aToMa, HYKJIOHHAs MOJEIb aTOMHOIO
A1pa) U yMEHUE IPUMEHATH UX IS 00bsACHEHHS (PU3NYECKHUX TPOLIECCOB

VYMeHne o0BACHATh (PU3NIECKHE TPOLIECCHl M CBOICTBA TEll, B TOM YHCIE U
B KOHTEKCTE CHTyallud NPaKTUKO-OPUEHTHPOBAHHOTO XapakTepa, B
YaCTHOCTH, BBISBJIIATD MMPUIUHHO-CIICACTBCHHBIC CBA3HU n CTPOUTH
OOBSICHEHHE C ONMOpOW Ha M3yYEHHBIE CBOMCTBA (PU3UYECKUX SIBJICHUH,
¢du3nveckre 3aKOHbI, 3AKOHOMEPHOCTH U MOJIEITN

YMeHue pemarh pacuéTHble 3aaun (Ha 60aze 2 — 3 ypaBHEHHI ), HCTIONB3YS
3aKOHBI U (hOPMYIIBI, CBS3bIBAONINE (DU3MUECKHUE BEIUYMHBI, B YACTHOCTH,
3aMUChIBaTh KPATKOE YCJIOBHE 3a/1aud, BBISIBISATH HEJAOCTAIOIINE JaHHBIC,
BEIOMpaTh 3aKOHBI W (GOPMYJIBI, HEOOXOIUMBbIC Ui €€ peleHus,
WCIIOJIb30BaTh CIPABOYHBIE JaHHBIC, MPOBOJUTH PACUETH M OIICHUBATH
PEATMCTUYHOCTD MOTYYSHHOTO 3HAYeHHs (DU3MUECKON BEIMYMHBI, YMEHUE
OTpeAeNiATh Pa3MEpPHOCTh (U3MUYECKON BENMYUHBI, MONYYEHHOW Mpu
pEIIeHUH 3aa41

YMeHue XapakTepu30BaTh PUHIMIIBI IEUCTBUS TEXHUYECKUX YCTPOUCTB, B
TOM 4YHCJI€ OBITOBBIX NPUOOPOB, W MPOMBIIUICHHBIX TEXHOJIOTHMYECKHX
IPOLIECCOB 10 UX OMMCAHUIO, UCIOJIb3Ysl 3HaHUS O CBOMCTBAX (PU3UUYECKUX
SBJICHUN U HEOOXO0UMble (hPU3NUYECKHE 3aKOHOMEPHOCTH

10

YMeHHne UCTONb30BaTh 3HAHUSA O (U3WYECKHUX SIBICHHUSIX B IOBCEIHEBHOU
JKU3HU i oOecriedeHHs O€30MacHOCTH INMpU OOpalieHUH € OBITOBBIMU
npuOopaMi M TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHMs 3/10pOBbI U
COOJIIOJIEHHs] HOPM HKOJIOTMYECKOT0 MOBEJEHMUS B OKpYyXKawollel cpee;
NOHMMaHUe HEOOXOAUMOCTH TPUMEHEHUS JIOCTIKEHMH (U3MKu U
TEXHOJIOTUH JUIsl pallMOHAJIBHOTO MIPUPOJIOIOIB30BAHUS

11

OnelT  mOMCKa, MpeoOpa3oBaHHUS W NpPEACTaBieHUs UHGOpMaLUU
¢u3nyeckoro - colepkKaHHWs C  MCIOJb30BaHMEM  HH(pOpPMAIMOHHO-
KOMMYHHMKATUBHBIX TEXHOJIOTHH; YMEHHE OLIEHHBATh JOCTOBEPHOCTh
NOJYy4YeHHOM MH(oOpManmuu Ha OCHOBE HUMEIOIUXCA 3HAHUH U
JIOTIOJTHUTEIBHBIX MCTOYHMKOB; YMEHHME HCIIOJIB30BATh IPU BBHINOJIHEHHUN
y4eOHbIX 3aJaHMi HAY4YHO-TIONMYJSPHYIO JIUTEpaTypy (PU3HYECKOro
coJlep’KaHusl, CIIpaBOYHbIe MaTepuaibl, pecypchl ceT HTepHeT; BianeHue
0a30BbIMU HaBbIKaMU MpeoOpa3oBaHUs MHPOpPMAIMM M3 OJHON 3HAKOBOM
CUCTEMBl B JpYIryl0; yMEHHE co37aBaTb COOCTBEHHbIE MHUCHbMEHHBIE U
YCTHBIE COOOIIEHUS Ha OCHOBE MH(OPMALIUU U3 HECKOJIBKUX HCTOYHUKOB
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INHEPEYEHD 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMbBIX HA OI'D
O ®PU3UKE

K IIpoBepsieMblii 3JIeMeHT coAepPKAHUSA
ox

1 MEXAHWYECKUE SABJIEHUA

MexaHndeckoe JABHKXCHUC. MaTepI/IaJ'IBHaH Touka. Cucrema orcuéra. OTHOCHUTEILHOCTD
JABHKXCHUA

11

PaBHOMepHOe 1 HepaBHOMepHOe maBmxkeHue. CpenmHssi ckopoctb. Dopmyra s
1.2  BelYMCIIEHHS CpeAHEl ckopocTH: V = S/t

PaBHOMepHoe HpHMOHHHeﬁHOC JABHMOXKCHUC. 3aBUCUMOCTh KOOPpAUHATLI TCJIa OT BpEMCHU
B CJIy4dac paBHOMCPHOI'O HpﬂMOHHHCﬁHOFO JBHXXCHUA:

13 x(f)=x,+vf

I'padukn 3aBUCUMOCTH OT BpEMEHU M IPOEKUUH CKOPOCTH, IPOEKIUU
IIEpEMEICHUS, IIyTH, KOOPIUHATHI IIPY PABHOMEPHOM NPSIMOJIMHENHOM JBUKECHUU

3aBUCMMOCTh KOOpPJIMHATHI Tella OT BPEMEHH B ClIydyae pPaBHOYCKOPEHHOTO
MPSIMOJIMHEWHOTO JIBH>KEHUS:

-Sx':f:l = 1'-|;|: *f—-ﬂ'x *

(] B

DopMyIIbl Ul IPOEKLUUH MEPEMELLEHUS, IPOCKLUUNU CKOPOCTH U MPOCKLUU YCKOPEHUS
IIPY PABHOYCKOPEHHOM NPSIMOJIMHEWHOM JIBUKECHUU:

2
14 -Sx(F)=DOx'f+ﬂx'%.
U_\'('f)zuﬂ_\' +a, 1,

a.(f)=canst,

o] o]

2 2_5
Loy Uix “a, 8,

Fpa(bI/IKI/I 3aBUCUMOCTHU OT BPEMCHHU JIsI INPOCKIOHUHN YCKOPCHHSA, IMPOCKIHUN CKOPOCTH,
NpoeKIUU IICPpEMCHICHUA, KOOPAUWHATHI IIPpU PABHOYCKOPCHHOM HpHMOHHHCﬁHOM
JBHXXCHHUH

CBobGognoe mazeHue. PopMyibl, OMUCHIBAIOIIUE CBOOOJHOE TaJeHUE Tela IO
15 BEpPTUKANIN (ABM)KEHHE TeJla BHU3 WM BBEPX OTHOCUTENIBHO IOBEPXHOCTH 3EMIIH).
' I'padukm 3aBUCMMOCTH OT BPEMEHHU JI MIPOSKIIUU YCKOPEHUS, MMPOEKIIUH CKOPOCTH U

KOOpJAUHATHI ITPpU CBO6OI{HOM MaaACHUU TCJIa 110 BEPTUKAIIN

CKOpOCTh PaBHOMEPHOTO JIBMKCHHS TeJia 10 OKPYXKHOCTH. HarpasiieHre ckopocTH.
1.6 @opmyna sl BBIYUCIEHUS CKOPOCTH Yepe3 pPaauyCc OKPYKHOCTH U TNEPUOJ
oOpareHus:
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HenTpocTpemurenbHoe yckopenue. HarpaBieHne eHTpOCTPEMUTENBHOTO YCKOPEHUS.
®opmyra il BHIYUCICHUS YCKOPEHUS:

_u
“WSR
dopmyia, CBSI3bIBAIONIAS IEPHOJ] M YACTOTY OOpalleHHUS:
vl
T

Macca. ITnotHocTs BemecTBa. @opmyiia JiJisi BBIYUCICHUS TTIOTHOCTH:

_m

1.7 V
1.8 = Cwua — BexTopHas puzmueckas BenuanHa. CIOKEHHE CHIT
1.9  SIBnenme maepuuu. [lepBorit 3akon HeroToHa
Bropoii 3akon HeroToHa:
110 F=m-a
CoHanpaBiIeHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOpa CHIIbI, IEHCTBYIOIIEH Ha TEJIO
Bzaunmonericteue ten. Tperuit 3akon Herorona:
1.11 F p _P-l—}E
TpeHne mokos M TpeHHE CKOJIbKeHUs. PopMmyna JUIsl BBIYMCICHUS MOAYJS CHJIbI
TPEHMSI CKOJIbKEHHUS:
F_=u-N
1.12 p =M
Hedopmarnus tena. Yopyrue u Heynpyrue aedopmanui. 3aKoH yrpyroi nedopmaiuu
(3akoH ['yka):
1.13 F=k-Al
1.14  BcemupHoe TATOTeHHE. 3aKOH BCEMHUPHOTO TATOTECHUS:
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1.15

1.16

1.17

1.18

1.19

F-G. my -ih‘:
'L
Cuna 1spxecTu. Y cKopeHHe CBOOOHOTO MaieHHs.
®opmynia a5 BBIYUCICHUS CUJIBI TSKECTH BOJIM3H MOBEpXHOCTH 3emuu: F = mg.
JBuxenue mnanet Bokpyr Connua. IlepBas kocmuueckast ckopocts. HeBecomocTs u

Heperpy3Ku
Hmnynbec Tena — BeKTOpHas pu3ndeckasi BeIMYMHA.
p=mi
HNmnynsc cucremsl Ten. U3MeHenue nmmnyJibca. MiMIynbc cuiibl
3aKOH COXpaHEHUsl UMITYJIbCa JJIsl 3AMKHYTOM CUCTEMBI TEN:
D=0, i, U, =const
PeakTuBHOE ABUXKEHUE

Mexannueckas pabora. @opmyiia st BEBIYUCICHHS paOOThI CHITHI:

A=Fsoosc

Mexanudeckasi MOIIHOCTb:

=24
I

Kunernueckas u MMOTCHIHMAJIbHAA S9HCPI'Hs. CDOpMyJ'Ia JJIA BBIYUCIICHUA KUHETHYCCKOM
OHCPIUM:

2
E M
2
Teopema o knHeTHUECKOU dHEeprun. PopmyJia I BBIYUCICHUS TOTEHIIMAIBHON
SHEPIUHU Tella, IOJIHATOrO
Haj 3eMIIEN:

E,= mgh

Mexanuyeckas dSHEpIus:
E=E;+E 2
3aKOH COXpaHEHUsI MEXaHUYECKOM 3Heprun. @opMmyiia sl 3aKOHA COXPaHEHUS

MEXaHUYECKOM dHEpPruu B OTCYTCTBHE cuJl TpeHus: E = const.
IIpeBpalienre MEXaHNYECKOW SHEPTUH NPY HAJTUYUH CUIIBI TPEHHUS.

1.20

[IpocTbie MexaHU3MBI. «30J0TOE IPABUIO» MEXAHUKH.
Peruar. Momenrt cuitsl: M - Fl.
VYcioBue paBHOBECHS pbluara:
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M +M +..=0
[ToaBuxHBIN 1 HeTTOABKHBIN O0710KK. KITJ] mpocThix MeXaHU3MOB,

n= Anonesnas
A‘S&I‘IZEEBEEHH

1.21

JlaBiienue TBEpIOTO TENA.
dopmyiia i1 BBIYUCICHUS JABJICHUS TBEPIOIO TENa:
F
pP= ch
JaBnenue ra3a. ATMocgepHoe AaBICHHE.
FI/II[pOCTaTI/I‘IeCKOG JAaBJICHUC BHYTPH KUAKOCTH.
d)opMyJIa AJI BBIYHUCIICHUA JaBJICHUS BHYTPHU ) KUAKOCTH!

p=pgh+p_,

1.22

1.23

3axoH [lackans. 'mapaBaudeckuii npecc

3akoH Apxumena. @opmyna Juisi ONPEAEIICHHs BBITATIKUBAOIIEH CUJIbL, AEHCTBYOLIEH
HAa TeJo, MOTPYKEHHOE B KHUAKOCTh UM Ia3:

Fap =PEV

Ycnosue ninaBanus Tena. [lnaBanue CYJAO0B 1 BO3AYXOINIAaBAHUEC

1.24

1.25

Mexannyeckue kosieOaHusA. AMIUIMTYAQ, MEPUOJA M 4YacToTa Kojebanuii. dopmyrna,
CBSI3BIBAIOIIAS YACTOTY U MEPUOJ KOJIeOaHUH:
1

"I."I:?

Marematnueckuii ¥ NOpPYXKUHHBIM ~ MasTHUKM. [IpeBpamienue sHeprum  Ipu
K0JIeOaTeIbHOM JIBUKEHUHU

1.26

3aryxaromue konebanus. BeinyxeHHble koneOanus. Pezonanc

1.27

1.28

Mexanudeckue BOJHBL. [Ipo1osibHbIC U MTONepeYHbIe BOJIHBL. J[JTMHA BOJHBI B CKOPOCTh
pacrpoCcTpaHeHUs BOJHBI:

h=v-T

3Byk. I'poMkocTh M BbicoTa 3BykKa. OTpa)k€HHE 3BYKOBOM BOJIHBI Ha I'paHULE JBYX
cpea. MHdpa3Byk U yIbTpa3Byk

1.29

IIpakxmuueckue pabomoi

W3mepenue cpeaHel MIOTHOCTH BEIIECTBA; apXUMEI0BON CUJIBL; KECTKOCTU MPYKUHBI;
K03 pULIMEeHTa TPEHUS CKOJIbKEHUS; paOOThI CUIIbI TPEHUS, CHIIBI YIPYTOCTH; CPEIHEN
CKOpOCTH JBIJKEHHSI OpycKa IO HAKJIOHHOM IIJIOCKOCTH; YCKOpeHHMs Opycka mpu
JBIDKEHUM 110 HAKJIOHHOW IUIOCKOCTH; 4YacTOThl M  Iepuoja  KojeOaHuii
MaTeMaTHYeCKOro MasiTHUKA; YaCTOTHI U MEpHoia KoJeOaHuil MpyKMHHOTO MasTHUKA;
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MOMEHTa CHIIbI, JACHCTBYIOIIETO HA pbIYar; padOThl CHIIBI YIPYTOCTH TMPHU MOABEME
rpy3a ¢ HOMOIILIO HETIOABMKHOTO OJIOKA; pabOThI CHIIBI YIIPYTOCTH MPH MOIbEME TPY3a
C TIOMONIBIO MTOABMKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXUMEIOBOM CHIIBI OT 00bhEMa MOTPYKEHHOM YacTH Tea
U OT IUIOTHOCTH HJKOCTH; HE3aBUCHMOCTH BBITAIIKMBAIOIIEH CHIIBI OT MacChl TeJa;
CUJIbI TPCHHUA CKOJIL)KCHHA OT CHJIBI HOPMAJIBHOTO AABJICHUA U OT pOJa IMMOBCPXHOCTH,
CHJIBI YIPYTrOCTH, BO3HUKAIOLICH B IMPYXHHE, OT CTENEHH JedopMaluu HpPYKUHBL
YCKOpEHHUs: OpyCKa OT yria HaKJIOHA HANPaBIIIONICH; meproja (4acTOThl) KOJICOaHMIA
HUTAHOI'O MasiTHUKa OT AJIMHBI HUTH, IICpHUOIa KOHe6aHHﬁ MPY>KUHHOI'O MasATHUKA OT
MacChl Tpy3a U KECTKOCTU IMPYKUHBI, HCCIEAOBAHUE HE3aBUCUMOCTH IIEpHOJa
KOJICOAHWH HUTSHOTO MasTHHKAa OT Macchl rpysa. [IpoBepka ycCioOBUSI paBHOBECHS
pbl4ara

Qu3uueckue sa61eHUsA 68 npupooe: MPUMEPH] IBUKEHHS C PAa3IMYHBIMU CKOPOCTSAMH B
JKUBOW U HEKUBOW NPUPOJIE, IEUCTBUE CUIIBI TPEHUS B IPUPOJE U TEXHUKE, IPUIIUBBI U
OTIUBBI, JBHKEHUE IUIaHET COJIHEYHOH CUCTEMBI, PEAKTHMBHOE IBUKCHHME JKUBBIX

1.30 OpPraHM3MOB, PbIYard B TeJI€ YEIIOBEKA, BIMSHUE aTMOC(HEPHOrO NaBJICHUS HA YKHUBOU
OpraHus3M, IUIaBaHHE pbIO, BOCIPHATHE 3BYKOB JKUBOTHBIMH, 3EMIICTPSICCHUE,
celiCMHYECKHe BOJHBI, IlyHAMH, 9XO
Texnuueckue ycmpoiicmeéa: CIAJOMETp, JAaTYMKH TIOJIOKEHHS, pACCTOSHUS U
YCKOPEHHsI, IMHAMOMETp, NOIIUITHUKY, PAKETHI, PbIYar, MOJIBWKHBIA U HEMOIBIKHBIH

1.31 Onoxu, HaKJIOHHAS TUIOCKOCTb, MPOCTHIE MEXAaHU3MBI B OBITY, COOOIIAIONINECS COCY/IBI,
YCTPOMCTBO BOAOMPOBO/IA, THAPABINYECKHIA IIpecc, MaHOMETP, OapoMeTp, BBICOTOMED,
HOPIIHEBOH HACOC, APEOMETP, IXOJIOT, UCTIOIB30BAHUE YIbTPa3BYKa B OBITY M TEXHHUKE

2 TEIUJIOBBIE ABJIEHUA
OCHOBHBIE TOJIO)KEHUSI MOJIEKYJIIPHO-KUHETUYECKONH TEOpUU CTPOEHMS BEILECTBA.

21 Mogenn  TBEPAOTO, IJKUAKOTO W Ta3000pa3HOTO  COCTOSHUMA  BEIIECTBA.
Kpucrammmyeckne n amop¢HbIe TETIa

99 JIBmwxkenue yacTtull BemiecTBa. CBsI3b CKOPOCTH JBM)KEHHUS YacTHUI C TEMIIEpaTypoil.

' bpoyHoBckoe nBmxenue, iupdysus

2.3 ~ CmauuBaHUWe U KallWJUISIPHBIC SBICHUS

2.4  TemnnoBoe pacuIMpeHHe U CKaTHE

2.5  TemnoBoe paBHOBecHe

26 BuyTtpennsis sneprus. Pabota u teruionepenaya kak crocoObl H3MEHEHHs BHYTPEHHEH

' SHEPruu

2.7 Bugsl Terionepeaayn: TeIIONPOBOIHOCTb, KOHBEKIIHS, U3TyYEeHUE
HarpeBanue u oxiaxaenue tei. KonndecTBo TEIUIOTH. Y qenbHas TeIUIOEMKOCTb:

2.8

O=am(t,—1)
3aKOH COXpaHEHUs PHEPTUH B TEIUIOBBIX MpOIeccax. Y paBHEHUE TEIUIOBOro OajaHca:
2.9 Ql +Qg g
2.10 Hcnapenue u xoHaeHcalus. Vi3MeHeHHe BHYTPEHHEH 3HEPruM B Mpoliecce UCrapeHus
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U KoHeHcaru. Kunenue sxuakocTy. Y qenbHas TeruioTa mapooopasosanus: L = Q/m

2.11  BrnaxHOCTh BO3ayXa
[MnaBnenne u kpuctayum3anus. V3MeHeHHe BHYTPEHHEW SHEPrUM MPHU TUIABICHUH H
KpUCTAIIM3alUU. Y IebHAsl TEII0Ta TUIaBICHUS:
212 0]
- m
513 BHyTpeHHss sHeprus cropaHus TOIUIMBA. Y IeibHasl TeIUIOTa CrOpaHUs TOIIMBA: (| =
' Q/m
2.14  TTpunnunsl padotsl TemnoBbix apurarencii. KIT/[ TernmoBoro npurarens
Ilpakxmuueckue pabomul
W3mepenue ynenpbHOM TEIUIOEMKOCTH METAUIMYECKOTO ILWIMHAPA; KOJIUYeCTBa
TEIUIOTHI, MOJYYEHHOIO BOJOW KOMHATHOM TemmepaTypbl (PMKCHPOBAHHOM Macchl, B
515  KOTOPYIO OmymieH HArpeThlil IMHJIUHAP; KOJWYECTBA TEIUIOTHI, OTIAHHOTO HArPEThIM
' WIMHIPOM, TI0CJEe OMYCKaHHs €ro B BOAY KOMHATHOW TEMIEpaTypbl; OTHOCUTEIbHOU
BJIQXKHOCTH BO3/yXa; YIEIbHOM TEIIOTHI TUIaBleHus Jbja. MccnenoBanue n3MeHeHus
TEMIEpaTypbl BOJbI MPH PA3IMYHBIX YCIOBHSX; SBICHUS TEIJIOOOMEHAa TMpH
CMEIIMBAHUU XOJIOIHOM U Topsiuel BObBL; PoLecca UCTIapeHHs
Qusuueckue A61eHUs 6 NPUpoOe. TTOBEPXHOCTHOE HATSHKCHNUE U KAIMJUIPHBIC SIBICHUS
2.16 B mpupone, Kpuctaiisl B mnpupozae, uziaydeHue CoiiHIa, 3amMep3aHHe BOJIOEMOB,
Mopckue Opu3bl; 00pa3zoBaHKe POChl, TyMaHa, WHesl, CHera
Texnuueckue ycmpoticmeéa: KanWUISAPbl, TPUMEPHl HCIOJIb30BAaHUS KPHCTAIUIOB,
2.17 | KWAKOCTHBIA TEPMOMETp, NATYHK TEMIIEPATypPhbl, TEPMOC, CUCTEMAa OTOILICHUS JOMOB,
TUTPOMETPBI, ICUXPOMETP, NTapoBasi TypOUHA, IBUTATEIL BHYTPEHHETO CrOPaHUs
3 OJIEKTPOMATHUTHBIE ABJIEHUA
3.1  Dmnektpuzanus ten. [IBa BUAA ANEKTPUUYECKUX 3apsI0B
3.2  BzaummopeiicTBue 3apspKeHHBIX Tell. 3akoH KymoHa
3.3 | 3akoH coxpaHeHUs dIEKTPUIECKOro 3apsaa
34 Onektpudeckoe  moje.  Hampsok€HHOCTH — 2JIeKTpUYecKoro  mouisa.  [IpwHImm
' CYNEePIO3UINH YICKTPUUECKUX MOJIeH (Ha Ka4YeCTBEHHOM YPOBHE)
35 Hocurenn osnektpuyeckux 3apsipoB. [leiicTBue  anekTpudyeckoro TONsS  Ha
' aNeKTpUudecKue 3apsiabl. [[pOBOTHUKY U AUDTEKTPUKHU
[TocTostHubI 2nekTpuueckuii Tok. JleWcTBUs anekTpuueckoro Toka. Cuiia ToOKa.
3.6  Hampsokenue.
I=q/t,U=A/
37 DJIEKTPUIECKOE COMPOTUBIICHUE. Y ACTBHOE dIIEKTPUIECKOE COMPOTHUBIICHHE:
' R =pl/S
3.8 3akon Oma aiis ydyactka snekrpudeckon menu: | = U/R
[TocnenoBarenbHOE COSIUHEHUE MPOBOTHUKOB:
3.9

1, =1, U=U,+U,. R=R,+R,
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Hapanneanoe COCAUHCHUC ITPOBOJHUKOB PABHOI'O CONIPOTUBJICHUA:

U=Ug:I=1+I;R=2.
= = >

F

CMelaHHbIe COCAUHCHU IMPOBOAHUKOB

3.10  PaGota u MomHOCTH ekTpuueckoro Toka. A = Ult, P = Ul
3akon J[>xoynsa — Jlenia:
3.11 0=1I 2 Rt
312 OnbiT Dpcrena. MarHuTHOE MoJie MPSIMOTO MPOBOJHHMKA C TOKOM. JIMHUM MarHUTHOM
' UHIYKIMN
3.13  MaruuTtHoe 1noJje NOCTOSHHOTO MarHuTa. B3auMoielicTBuEe MOCTOSIHHBIX MarHUTOB
3.14  JleiicTBHME MarHUTHOTO IOJISI HA TIPOBOJIHUK C TOKOM
3.15  Omsrrer Dapanes. SABneHue aneKTpoMaranTHON HHAYKIMU. [IpaBuio Jlenma
Ipaxmuueckue pabomul
H3mepeHne 3JIeKTPUUECKOTO COMPOTUBIICHHS PE3UCTOPA; MOIIHOCTU AIIEKTPUUYECKOTO
TOKa; pabOTHI NIEKTPUUECKOT0 TOKA.
HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA, BO3HUKAIOIIETO B MPOBOJHUKE (PE3UCTOPHI,
316 JaMITOYKa), OT HANpPsHKEHUS! Ha KOHIAX MPOBOIHHUKA; 3aBUCUMOCTH COTIPOTHUBIICHUS OT
' JUIMHBI ~ TIPOBOJIHMKA, IUIOMIAJAM €r0  IOMEPEYHOr0 CEYEeHUS U  yJNENBHOTO
COIIPOTHBIICHUSI.
[IpoBepka mpaBwia Ui DIEKTPUYECKOTO HANPSHKEHHUS TPH  TOCIEI0BATEIHHOM
COCIMHEHUU TPOBOJHUKOB, TpaBWIa JJIS CHJIBI DJIEKTPUYECKOTO TOKa IMpH
napauieIbHOM COEIMHEHUU TIPOBOJIHUKOB (PE3UCTOPHI U JIAMITOUKA)
Qusuueckue A6leHus 6 npupode: BIEKTPUUYECKUE SBJIEHHUS B aTMmocdepe,
3.17  SJEKTPHUUYECTBO >KMBBIX OPTraHU3MOB, MArHUTHOE TOJIe 3eMIIH, JPEH( IMOITFOCOB, POJIb
MarHUTHOTO TIOJIS JUTs )KU3HU Ha 3emIie, OJISIPHOE CUSTHHE
Texnuyeckue ycmpoticmea: 3MEKTPOCKOI, aMIIEPMETP, BOJIBTMETpP, PEOCTaT, CUETUHK
318 DIIEKTPUUYECKOW  DHEPTUH, DIIEKTPOOCBETUTENbHBIE TNPHUOOPHI, HarpeBaTelIbHBIC
' ANEKTPONPUOOPHI  (TIPUMEPHI), DIEKTPUUECKHE TMPEIOXPAHUTENH, dIEKTPOMArHUT,
AIIEKTPOABHUTATEIh TIOCTOSHHOTO TOKA, TeHEPATOP MOCTOSIHHOTO TOKA
3.19  DnekrpomarHuTHbIe BONHEIL. [lIKkana aneKTpoMarHuTHRIX BOJH
3.20  Jlyuesas monenb cBeta. [IpsiMonuHEITHOE pacipocTpaHEHHE CBETa
3.21  3akoH oTpaxkeHus cpera. [Imockoe 3epkano
3.22  TlpenomieHue cBeTa. 3aKOH MPEIOMIICHHSI CBETa
3.23  ucmepcus cBeTa
394 Jlunza. Xox nydeit B nuH3e. DOKycHOE paccTossHUE JTUH3BL. ONTHYeCKast cuja JTUH3bL:
' D=1/F
3.25 TI'ma3 kak onTryeckas cuctema. Onrudaeckne mpruoOphI
396 Ilpakxmuueckue pabomul

W3mepenne onTuyeckoil cuiibl coOuparomeil JHMH3bI; (OKYCHOTO PpacCTOSHHS
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cobuparomield JUH3bI (10 CBOWCTBY PaBEHCTBA pa3MEpOB NpeAMeTa M H300pakeHus,
KOr'Jla IpeIMeT pacloJio’KeH B ABOMHOM (oKyce), oKa3aTes IPeIoMISHHUS CTEeKIIa.
HccnenoBanue cBoiicTBa M300pakeHUs, MMOJIYYSHHOIO C IMOMOIIBI0 COOMparoleit
JIMH3bI, U3MEHEHHSI (POKYCHOTO PACCTOSHUS JIBYX CJIOKEHHBIX JIMH3; 3aBUCUMOCTHU yTja
MIPEIOMJICHUS] CBETOBOTI'O JIy4a OT yIJla aJIeHUs Ha TPaHUIIe «BO3AYX — CTEKIIO»

Dusuueckue sA61eHUS 8 npupode.‘ 3aTMCHUA COJIHI.[a u .HYHBI, OBCTa TCJI, OIITHYCCKHUEC

3.27
SBJICHHS B aTMocdepe (BeT HeOa, pedpakiys, paayra, MUPax)
3.28  Texuuueckue ycmpoticmea.: 09KH, IEPUCKOT, (poToaIapar, ONTHIECKUE CBETOBOIBI
4 KBAHTOBGIE SABJIEHUA
4.1  PaamoakTuBHOCTH. Anb(a-, OeTa-, ramMma-usnydenus. Peakuuu anbda-u Oera-pacmana
4.2 Onsitel Pezepdopna mo paccesnuto anbda-vactui. [LnanerapHas Mosienb aToma
4.3  CocraB aToMHOrO siipa. M30TOIBI
4.4  Tlepuon monypacmnajia aTOMHBIX siIep
45  SlnepHble peakuuu. 3aKOHbI COXPAHEHUS 3apsJ0BOI0O U MAaCCOBOI'O YHCET
Quszuueckue s61eHUsE 8 Npupooe: SCTECTBCHHBIN PalMOAKTUBHBIA (OH, KOCMUYECKUE
4.6  ny4d, paguOaKTUBHOE M3IyYCHHE MPHUPOTHBIX MUHEPAJIOB, ACHCTBUEC PAIHOAKTHBHBIX
M3JIy4YeHUN Ha OPraHu3M YeJIOBEKa
47 Texnuueckue ycmpoiicmea: CIEKTPOCKOIN, WHAWBUIYAIBHBIH JO3MMETpP, Kamepa

BI/IJ'IBCOHa, sAACpHad OHCPreTuKa
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