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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00mIiero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJOKEHUA M TpeOOBaHWUU K pe3ysibTaTaM OCBOCHHUS Ha
yTIIyOJIEHHOM YPOBHE OCHOBHOM 00pa30BaTeIbHOM MPOTPAMMBI, MPECTAaBICHHBIX
B ®I'OC 000, a takxe ¢ yuétom ¢eaepaibHOl paboueii MporpaMMbl BOCIIUTAHUS
u Konuenuuu npenoaBanus yueoHoro npeamera «Ouzukay.

CopnepkaHue mnporpaMMmbl MO (PU3MKE HAMpPaBICHO Ha YJIOBIETBOPEHHE
MOBBIIICHHBIX 3aMPOCOB  OOYYaIOIIMXCS, CTpEeMsIMXca K Oojee TIyOOKOMY
OCBOCHHMIO (M3MYECKUX 3HAHWUW, W Ha (OPMHUPOBAHHE €CTECTBEHHO-HAYYHOU
rPaMOTHOCTH oOydJaromuxcs. B mporpamme mo (u3uke  yIUTHIBAIOTCS
BO3MOXKHOCTH YyueOHOro mpenMera B peanuzanuu TpeboBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOy4eHHUs, a TAaKKe
MEKIPEIMETHBIE CBSI3M €CTECTBEHHO-HAyYHBIX YYEOHBIX MPEIAMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

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

[Iporpamma mo ¢u3uke pa3zpaboTaHa ¢ LEIbI0 OKa3aHUS METOAUYECKOU
MOMOIIY YYUTEIIO B CO3/IaHUU paboyell mMporpaMMbl IO Y4EOHOMY MPEIMETY .

®du3zrka sSBIAETCS CUCTEMOOOPA3YIOUIUM JIJIsl €CTECTBEHHOHAYYHBIX YUeOHBIX
MPEAMETOB, TMOCKOJIbKY (PU3UYECKHE 3aKOHBI JIe)KAT B OCHOBE IIPOIIECCOB U
SABJICHUM, W3yYaeMbIX XUMHEH, Ouosiorued, actpoHomuend u GU3NIECKOU
reorpadueii, BHOCUT BKJaJ B €CTECTBEHHOHAy4YHYH) KapTUHY MHpa,
MPENOCTaBsieT HamOoJiee SICHbIE O0pa3lbl TMPUMEHEHUS HAyYHOTO METOja
MO3HAHUS, TO €CTh CII0C00a MOTYyUYEHHUs JOCTOBEPHBIX 3HAHUI O MHUPE.

Onna U3 raaBHBIX 3a7a4 (pu3nueckoro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHUs COCTOUMT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOW TPAMOTHOCTU U
MHTEpeca K HayKe y 00y4aroluxcsl.

N3yuyenne ¢uszuku Ha yriayOJaEHHOM YypOBHE TIPENIoiaraeT yBEpEHHOE
BJIJICHUE CIEAYIOIUMH KOMIIETEHTHOCTSIMH, XapaKTEpU3yIOITIMHU
€CTEeCTBEHHOHAYYHYIO TPAaMOTHOCTb:

HAy4YHO OOBSCHSTH SIBJICHUS;

OIICHMBATh ¥ TIOHUMATh OCOOCHHOCTH HAyYHOTO UCCIIECOBAHUS;

WHTEPIPETUPOBATh JAaHHBIE M HMCIOJb30BaTh HAy4YHBIE JOKA3aTelbCTBA IS
MOJTY4YEHHUSI BEIBOJOB.

[lenn wusyueHuss (PU3NKK HAa YpPOBHE OCHOBHOIO 0O0IIero oOpa3oBaHUS
onpenenensl B KoHuenumuu mnpenojaBaHus ydeOHOro mnpeamera «dDusnka» B
oOpa3oBarenbHBIX oOpraHusamusx Poccuiickoit ®enepanuu, peaau3yommx
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OCHOBHBIE  00111€00pa30oBaTe/IbHbIE MPOTPAMMBI, YTBEPKIAEHHOW pEIIeHUEM
Komnernn Munucrepcersa npocetienust Poccuiickoii @enepanuu (poToKosa oT 3
nexadps 2019 r. Ne [1K-4BH).

[enu n3ydyenust pU3nKu Ha yriryOJEHHOM ypOBHE:

pa3BUTHE HMHTEpECa U CTPEMJICHHMsI OOYyYarOIIMXCS K HAy4HOMY H3YUYECHHIO
IPUPOJIbI, PA3BUTHE UX UHTEIUIEKTYyaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE TPEACTABICHUN O HAYYHOM METOJAE MO3HaHWUS U (HOPMUPOBAHHE
UCCJIEIOBATENBCKOIO OTHOIIEHUS K OKPYKAIOIIUM SIBICHUSM;

(opMHUpOBaHKE HAYYHOIO MHUPOBO33PEHUS KaK pe3yJbTaTa U3yUYEHHUs OCHOB
CTPOEHMSI MAaTEPUH U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHY;

dbopMupoBaHHEe YMEHUU TPUMEHATH (U3HUECKUE 3HAHUS U HAyYHbIE
JI0Ka3aTeNbCTBA I OOBACHEHUS! OKPYKAIOIINUX SBJICHMUIA;

(dopMUpOBaHHE NPEACTABICHUA O POIM (PUMKK AJI Pa3BUTHUS JIPYTHX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHI;

pa3BUTHE  NPEACTAaBICHUA O BO3MOXHBIX  cdepax  Oyayuen
npodeCCUOHAIBHONW  JCSTEIbHOCTH, CBSA3aHHOM C (U3MUKOM, TMOATOTOBKA K
JanbHeieMy 0Oy4eHHUIO B 3TOM HalpaBJICHHH;

(GopMUpOBaHHE TOTOBHOCTHM K JaJbHEHIIEMY H3y4YeHUIO (U3UKM Ha
yriayOn€HHOM ypOBHE B paMKaxX COOTBETCTBYIOLIMX Hpoduieid oO0yueHus Ha
YPOBHE CpPEeAHEro 00I1ero 00pa3oBaHuUsI.

JlocTmxeHne 3TUX IieNied MporpaMMbl Mo (U3MKE HAa YPOBHE OCHOBHOTO
oO1ero o0pa3oBaHusi 00ECIIEUMBACTCS PEIICHUEM CIEAYIONINX 3a]1ay:

npuoOpeTeHre 3HaHUM O JUCKPETHOM CTPOCHUHU BEIIECTBA, MEXaHUYECKHUX,
TEIUIOBBIX, JJIEKTPOMArHUTHBIX U KBAHTOBBIX SIBJICHUSX;

NpUOOPETEHUE YMEHUN aHAIU3UPOBATh U OOBSICHATH (PU3UUECKUE SIBJICHUS HA
OCHOBE M3yUYEHHBIX (PU3MUECKUX 3aKOHOB U 3aKOHOMEPHOCTEI;

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

pa3BUTHE HWCCIEAOBATEIbCKUX YMEHMI: HAOMIOJATh SIBICHUS M U3MEPATH
busznyecKkre BEIUYUHBI, BBIIBUTATh TUIOTE3bI U MpeIjiaraTh SKCIepUMEHTAIbHbIC
CHOCOOBbI UX MPOBEPKH, IUIAHUPOBATh U MPOBOAUTH OMNBITHI, SKCIEPUMEHTAIbHbIC
UCCJIEIOBaHMsI, aHATTM3UPOBATh MOJYUEHHbIE JAHHBIE U JIEJIaTh BBIBOIBI;

OCBOCHHME MNPUEMOB paboThl ¢ uHGpoOpMaleil (U3HNYECKOro COIEp KaHMUS,
BKJItOUYasi HHPOPMAIIMIO O COBPEMEHHBIX TOCTIKEHUSAX (DU3UKH, HHTEPIIPETalUs 1
KPUTHUECKOE OLIEHWBaHUE MH(POpMAIIH;

3HaKOMCTBO €O cpepaMu MpodeccruOHaNbHON AESITeNTbHOCTH, CBSI3aHHBIMU C
(Gu3MKONW, U COBPEMEHHBIMU TEXHOJIOTHUSMHU, OCHOBAHHBIMH Ha JIOCTHXKEHUSX
(bu3MYECKO HAYKH.



Ha wsyuenue ¢usuku (yrimyOn€HHBIA YpPOBEHb) HA YPOBHE OCHOBHOTO
obmiero obpazoBanus orBoxutcs 340 gacoB: B 7 kimacce — 102 gaca (3 4gaca B
Henenmo), B 8 kinacce — 102 4gaca (3 yaca B Henento), B 9 kiacce — 136 yvacos (4
gyaca B HEJICIIIO).



COJAEPKXAHUE OBYUYEHUA
7 KIIACC

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

®dusuka — Hayka o mpupoje. SBieHus npupoisl (3JIEMEHTHI COJEpKaHus,
BKJIFOUAIOLIUE MEXIpEeIMETHbIE CBsi3H). Puznueckue SBICHUA: MEXaHUUYECKUE,
TEIJIOBBIE, YIEKTPUYECKUE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIE.

®dusznueckne BenuuuHbl. PasmepHocTb. EnuHuUIBl (Gu3NYECKUX BETUYMH.
Usmepenne Qusnuecknx BeauuuH. OTanoHbl. Dusmueckue mnpubopsl. lLlena
nenenus. [lorpemnocts n3mepenuil. IlpaBuna Oe3onacHoro Tpynaa npu padbore ¢
71a0opaTopHbIM 00OpynoBaHUEM. MexayHapoaHas cuctema eauHull. llepeBon
BHECHUCTEMHBIX eauHHI] B equHUIbI CH.

Kak ¢usuka u jApyrue ecTEeCTBEHHbIE HAyKH H3y4dalOT MPHUPOY.
EcTecTBEHHO-HAY4YHBIM METOJl IMO3HAHMS: HAOJIOJCHHE, MOCTAaHOBKA HAyYHOTO
BOIPOCA, BBIIBU)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 NPOBEPKE TUIIOTE3, 0ObICHEHNE
HabogaeMoro aByieHus. Onucanue (U3NYECKUX SIBJICHUN C TOMOIIBIO MOJEIIEH.

Jemoncmpayuu.

MexaHndeckue, TEIUIOBBIE, JJIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIC,
3BYKOBBIC SIBJICHUS.

dusnueckre NpubOpsl U MPOIEAypa MNPSAMBIX HU3MEPEHUN aHAJIOrOBBIM U
U (POBBIM TPUOOPOM.

Jlabopamopuwie pabomul u onvimeol.

OnpeneneHne UEHbI IeJIEHUs IKaJIbl U3MEPUTEILHOTO TpUbdopa.

N3mepenue pacCTosTHUMN.

N3mepenue momaan 1 o0béMa. MeTo 1 majeTKu.

N3mepeHne BpeMeHN.

N3mepenne 00bEMa KUJIKOCTH U TBEPAOTO Tea.

Onpenenenue pa3MepoB MalbIX Ted. MeTox psaoB.

IIpoBeneHne wHcCiIeNOBaHUSA IO IMPOBEPKE TUIOTE3bl: JAIBHOCTH IIOJIETA
HIapuKa, MYIEHHOrO0 TOPU30HTANILHO, TeM OO0JIbIIIE, UeM OO0JIbIlIe BHICOTA ITyCKA.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHHH BeLeCTBA.

CrpoeHne BeniecTa: aTOMbl M MOJIEKYJBI, UX pa3Mepbl U Macchl. ONBITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILECTBA.

JIBrkeHne wyactul BemecTBa. CBsI3b CKOPOCTH JIBM)KEHHMSI YacTUI[ C
temriepatypoii. bpoyHoBckoe aBmxkenue. [duddysus. BzaumopeiictBue uactuil
BEILIECTBA: IPUTSKEHUE U OTTAIKUBAHUE.

ArperaTHbple COCTOSIHHSI BEIIECTBA: CTPOCHUE ra30B, KUJIKOCTENM M TBEPIBIX
(KpUCTaJIIMYECKNX) TeJl. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX



arperaTHbBIX COCTOSIHHUSIX U MX aTOMHO-MOJEKYJISIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Jemoncmpayuu.

Hab6mronenne OpoyHOBCKOTO JIBUKEHUS.

Hab6monenune nuddysun.

Habnronenue siBiieHniA, 00BICHIIONINXCS MPUTHKCHUEM WM OTTaJIKUBAHUEM
YacTUI BEIIECTBA.

Jlabopamopuvie pabomul u onvimeol.

Onenka 1uaMeTpa aToMa METOAOM PSIIOB (C UCTIOIb30BaHueM (ororpaduii).

OnbIThl IO HAOJIOJIEHUIO TETJIOBOTO PACIIMPEHUS Ta30B.

OnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO IPUTSKECHHUSL.

Pa3nean 3. /IBuskeHUe U B3aUMOAEMCTBHE TeJl.

Mexannueckoe gBwxkeHue. Ilytb u nepememienue. PaBHOMepHOe W
HepaBHOMEpPHOE JBIKeHHe. CBOOOAHOE MaJeHHE KaK MPUMEpP HEPaBHOMEPHOTO
nBrxeHns: ten. Ckopoctb. CpenHsis CKOPOCTh NMPH HEPABHOMEPHOM JIBUKCHHMU.
Pacuér myTu u BpeMeHU JBUKECHHUS.

['paduku 3aBucCMMOCTE BEIWYMH, OMNMUCHIBAIOMIMX JBMkeHUe. OOiue
NOHATUS 00 OTHOCHUTENBHOCTH JBWXKeHUs. CIoKeHHEe CKOpOCTeH Uit Tel,
JBIOKYILUXCS MMapajuIebHO.

SlBnenne unHepuuM. 3aKOH HMHEPUUH. B3amMoaencTBHE TeNl KAk NPUYMHA
M3MEHEHUSI CKOPOCTM JIBHXKEHHs Teil. Macca Kak Mepa HHEPTHOCTH Tella B
MOCTyHaTeIbHOM JBWXEHUU. [lnoTHocTs BemiecTBa. CBS3b IIOTHOCTH C
KOJJMYECTBOM MOJIEKYJl B eauHuIle o00béma BemectBa. CMecH M CIUIAaBBI
[ToBEpXHOCTHAS U JTMHEWHAS IUNIOTHOCTD.

Cuita Kak XapakTepuCTHKa B3auMoAeuCcTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. 3mMepeHue cuiibl ¢ MOMONIIBIO AUHAMOMETpA. SIBJIEHUE TATOTEHUS U CHJIA
TsokecTd. Ciila TSDKECTH Ha Jpyrux miaHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoil. PaBHOnelcTBytomasa cui. Cuna TpeHUs.
TpeHue CKOJIbXKEHUS W TPEHHE TMOKOs, BsI3KOe TpeHue. TpeHue B Mpupojae u
TEXHUKE.

Jemoncmpayuu.

Habmronenne MexaHnuecKoro JIBHKEHUS TeTa.

N3MepeHre cKopoCTH MPSIMOJIMHEHOTO ABUKEHHSI.

HaGmronenue siBfieHust THEPIUY.

HaOmronenne naMeHeHust CKOpOCTH MPU B3aUMOJICUCTBUU TeJ.

CpaBHeHHE Macc MO B3aUMOJICCTBUIO TEII.

CnoxeHue CUJl, HallPpaBJICHHBIX MO OJTHOM MPSIMOM.

Jlabopamopnsie pabomel u onvimel.



OrnpeneneHue CKOPOCTH PaBHOMEPHOIO JBUXKEHUS (IIapUKa B KUIKOCTH,
MOJIEIIN AJIEKTPUYECKOTO aBTOMOOMJIS M TaK Jajiee).

OnpeneneHue cpeaHed CKOPOCTH CKOJIBKEHHS OpycKa WM IIapukKa IIo
HAKJIOHHOUW IUTOCKOCTH.

Ornpenenenue mI0OTHOCTH TBEPAOTO TENA.

OneITBI, JEMOHCTPHUPYIONIME 3aBUCHUMOCTh pacTsDKeHHS (1edhopMarivim)
MPY>KUHBI OT MPUII0KEHHOUN CHUIIBL.

OnbITEl, TEMOHCTPUPYIOIINE 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXKEHHS OT
CUJIBI IABJICHUS U XapaKTepa CONPUKACAIOUINXCS IOBEPXHOCTEN.

Paznen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN U ra30B.

Hasnenue. Cuna gaBnenus. CriocoObl yMEHBIICHUS U YBEIHMUCHUS JaBICHUS.
JlaBrenune rasza. 3aBUCMMOCTb [IaBJICHUSI Ta3a OT OOBEMAa U TeMHepaTyphl.
[lepenaya naBiieHHs] TBEPIBIMU TEJIAMH, KUIAKOCTSIMHU U razamu. 3akoH [lackans.
[THeBMaTHYECKHE MAIIIUHBI.

3aBUCUMOCTh  JABJICHUS  KUAKOCTA  OT  DJIYOMHBI  MOTPY>KEHHS.
['mppocrarnueckuii  mapagokc. CooOmaromuecss cocyapl. [ 'mapaBiaudeckue
MeXaHU3Mbl. Vcronp30BaHuE BBICOKMX JIaBJICHUI B COBPEMEHHBIX TEXHOJIOTHSX.
Y CTpOoiCTBO BOJOIIPOBOA.

Atmocdhepa 3emnn u atrmocdepHoe naBieHue. [IpuuuHbI CyliecTBOBaHUS
BO3aAylHON oOonouku 3emud. OnbiT Toppuuennu. M3mepenune armocdepHOro
JaBJIeHUs. 3aBUCUMOCTh aTMOC(HEpPHOT0 AaBJICHUS OT BBICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 17151 U13MepeHus aTMOC(hEepHOTO TaBJICHHUS.

JlelicTBrE KUAKOCTU M ra3a Ha MOTPYyKEHHOE B HUX TeJIO. BriTankuparomas
(apxumenoBa) cuiia. 3akoH Apxumena. Y clioBUE BOSHUKHOBEHHUS BHITATKUBAIOIIEH
(apxumenoBoii) cuiibl, noarekanue. [lnaBanue ten. Bo3ayxomnnaBanue.

Jemoncmpayuu.

3aBUCHUMOCTH AABJIEHUA ra3a OT TeMIEPATYPHI.

[lepenaua naBiaeHUs )KUJKOCTBIO U TA30M.

Coobmiatoiuecst CoCy/ibl.

['mppaBnuyeckuii mpecc.

[IposiBrienne necTBUs aTMOCHEPHOTO JABJICHHUS.

Cudon.

3aBUCHMOCTD BBITAIKUBAIOMICH CHIIBI OT 00BEMA MOTPYKEHHOW B KUIKOCTH
YacTH TeJia U TJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAJIKMBAIOUIEH CUIIBI BECY BBITECHEHHOM KUJIKOCTH.

VYcnoBue miaBaHus TEN: IUIABaHUE WA MOTPYKEHUE TeJl B 3aBUCHUMOCTH OT
COOTHOILIEHHUSI TUIOTHOCTEW TeJla U KUJKOCTH.

Jlabopamopnsie pabomel u onvimel.



HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJE OT 00bEMa MOTPYKEHHOU B
JKUJIKOCTh YaCTH Tea.

OrnpenienieHue BRITAIKUBAIOLIEH CUIIbI, IEUCTBYIOIIECH Ha TEJO, MOTPYKEHHOE
B KUJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUJIbI, JEHCTBYIOIIEN Ha TEJIO B
JKUJIKOCTH, 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 OINPEIEIICHUE
€€ rpy30N0AbEMHOCTH.

Pa3nen 5. PaGora u MOIIHOCTb. DHeprus.

Mexanudeckasi paboTa JijIsl CUJI, HAPaBJICHHBIX BJOJb JUHUU TIEPEMEIICHHUS.
MomHoCTb.

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

Mexannueckas dsHeprus. KuHeTmueckas ¢ TOTCHIMAJIbHAS SHEPIUs.
[IpeBpaiieHre OTHOTO BH/IA MEXAaHUYECKOW YHEPTUM B IPYTOW. 3aKOH COXPaHEHUs
Y [IPEBPALCHUS DHEPIUU B MEXaHUKE.

Hemoncmpauuu.

[Ipumepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopuwie pabomul u onvimol.

HccnenoBanne yciioBH paBHOBECHS pblyara.

N3mepenue KII/[ HaKIIOHHOW MIIOCKOCTH.

N3yuenue npaBuiia peiuara Jjis MOJABUKHOTO W HETIOJBUKHOTO OJIOKOB.

Omnpenenenue K1/ moaBuKHOTO U HEMTOJBUKHOTO OJIOKA.

OmnpeneneHue pabOThl CUJIBI YIIPYTOCTU NP MOABEME TPY30B MPHU MOMOIIU
MOJBMXKHOTO OJIOKa.

N3ydeHne 3aKk0Ha COXpaHEHUSI MEXAHUYECKON DHEPIHUH.

8 KVIACC

Pa3znea 6. TensioBble siBJeHHUS.

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



Mogenu TBEPIOTO, KHIKOTO M Ta3000pa3HOr0 COCTOSIHUN BEIIECTBA.
Kpucranmnmueckue u amopdusie Tena. I'padern — HOBBIM MaTepuan sl HOBBIX
TEXHOJIOTHIA. TEeXHOJOrnyh MOJy4eHUs] HCKYCCTBEHHBIX anMa3oB. OObscHEHUue
CBOMCTB T'a30B, KUIAKOCTEW W TBEPABIX TENT HA OCHOBE IMOJIOKEHHUM MOJIEKYJISIPHO-
KHUHETUYECKOW Teopuu. [I0OBEpXHOCTHOE HATSHKEHUE, CMAauyMBaHUE, KAMWLUISPHbIC
ABJICHHs. TEIIOBOE pacUIMpEHHE M C)KaTue. 3aBUCUMOCTb JABJICHHS rasa oOT
00BbEMa, TeMIepaTyphbl.

Temmneparypa. CBsi3b TeMHEpPAaTypbl CO CPEAHEN KUHETHYECKOM JHEPTUEH
TEIUIOBOTO JIBM)KEHUS YacTHll. TeMnepaTypHbIE IIKaJbI.

Buytpennsis  sHeprua. CnocoObl U3MEHEHUSI BHYTPEHHEH OSHEpruu:
TeIIonepeaaya U COBEpLICHNE paboTHI. Bunsl TEIUIoNEepeaaun:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JIyueHHe. Buibl Teronepenayn B NpUpoOAe U
TexHuke. HeoOpaTUMOCTh TEIOBBIX MPOIIECCOB.

KonunuecTBo TemnoTel. YaenbHas TEMIOEMKOCTh BellecTBa. TemaooOMeH U
TEIJI0BOE paBHOBecHe. 3akoH HploToHa-PruxmaHna. YpaBHEeHHE TEIIOBOTO OajlaHca.

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

OHEprus TOIUIMBA. Y IeNIbHAS TEIJIOTa CTOPAHUS.

[Tpuniunel pabotsl TerioBeix aBurateneit. KIIJ TeroBoro nBuraress.
TeruioBple ABUTATEIM M 3alMATA OKPYXKAIOWIEH cpenpl. TernoBble IOTEPU B
TEIJIOCETSIX.

3aKOH COXpPAaHEHMSI U MPEBPAILECHUS SHEPTUU B MEXAHUYECKUX U TEIUIOBBIX
IIPOIIECCAX.

Hemoncmpauuu.

Habmroienue OpoyHOBCKOTO IBUYKEHUSI.

HaGmonenune nuddysuu.

Habnronenne sBIEHUI TMOBEPXHOCTHOIO HATSDKEHMS, CMAauyuMBaHHUS M
KaNWUISIPHBIX SIBICHUU.

HabiroieHue TenaoBoro pacimpeHust Ted.

M3meHeHne naBiieHUs rasa Mpu HU3MEHEHMH OOBbEMa M HArpeBaHUU WU
OXJIAXKICHUU.

[IpaBuna n3aMepeHus: TeMiepaTyphl.

Bunbl Tenonepenaym.

OxJakieHue Npy COBEPUICHUH PabOTHI.

HarpeBanue npu coBepiieHny paboThl BHEIIHUMH CHUJIAMH.

CpaBHeHHE TEMIIOEMKOCTEN pa3IMUHbIX BEILIECTB.



Habnronenue kumneHusl.

HaOlnronenre nocTostHCTBA TeMIepaTyphl IPH TUIaBJICHUU.

Mojenu TennoBbIX IBUTATEIICH.

Jlabopamopuvie pabomul u onvimeol.

OnpITHl IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

OnpITHl IO BRIPAIIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIA WJIM caxapa.

N3mepenne TteMmmepatypbl IpU MOMOIIM KUIKOCTHOIO TEpPMOMETpa H
JaTYuKa TEMIIEPATYPBL.

OnpITel MO HAOJIOEHUIO TEIJIOBOTO pPACIHIMPEHUs Ta30B, KUJIKOCTEH H
TBEPJIBIX TEIL.

OmnpeneneHue JaBlIeHUs BO3yXa B OAJLTOHE MIIPUILA.

HccnenoBanre 3aBUCUMOCTH JaBJIEHUSA 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 padboThl BHEITHUX CHUJI.

HccnenoBanue sBICHUS TEIJIOOOMEHA IPU CMEIIMBAHUM XOJIOJHOM H
ropstue BOJIBL.

OrnpeneneHue KoJUYecTBa TEIIOThI, MOJTYYEHHOTO BOJOW MPU TEIIOOOMEHE
C HArpeThIM METAJUIMUECKUM LIWJIUHAPOM.

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

Onpenenenue yaelnbHON TEMIOEMKOCTH BEILIECTBA.

HccnenoBanue npolecca UCIIapeHus.

OnpeneneHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Onpenenenue yaeabHOW TEMIOTHI MIABICHUS JbJA.

Pazgen 7. JaekTpudeckue ¥ MAarHUTHbIE SIBJICHUS.

OnekTtpuzauus Tel. J[Ba poaa sieKTpUuecKux 3apsaoB. BzaumoneiicTBue
3apspKEHHBIX Tell. 3akoH KyroHa.

Onekrpudeckoe mnosie. Hanpsoxk€HHOCTH 3ieKTpudeckoro mnosis. IIpuHnmn
CYNEPHO3UIIUN IEKTPUUECKUX T0JIeH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snekTpuuecKux 3apsioB. DJIEMEHTAPHBIA SJEKTPUUECKUN 3apsil.
Crpoenue artoma. IIpoBOAHMKM, HOUAJIEKTPUKH U TOJYNPOBOJHUKHU. 3aKOH
COXPaHEHMS IJIEKTPUUECKOTO 3apsia.

DJIEKTPUYECKUIT TOK. YCJIOBUS CYIIECTBOBAaHUS JJIEKTPUYECKOTO TOKAa.
M CTOYHMKHM TMOCTOSIHHOTO TOKa. JIeWCTBUS SIEKTPUUYECKOrOo TOKa (TEeIIoBOE,
XUMHUUYECKOE, MArHUTHOE). DIEKTPUUECKUIN TOK B METAJNIAX, KUJKOCTSIX U ra3ax.

OnekTpuueckas 1emnb. Cuna Toka. DIEKTPUUECKOe HaNpsiKEeHue. AMIIEPMETP
U BOJIBTMETP B IIEMU MOCTOSTHHOTO ToKa. CONpOTUBIIEHUE MPOBOIHUKA. Y IeJIbHOE
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CONPOTHUBJIEHUE BellecTBa. 3akoH Oma mia ydactka uenu. IlocimenoBatenbHoe u
napajuieIbHOE COeIMHEHHE NTPOBOAHMKOB. D/]C B 1lenu MOCTOSIHHOTO TOKAa. 3aKOH
Oma s monuoit nenu. [IpaBuma Kupxroga. Pacd€r mpocThIX 3IEKTpHUECKUX
nerneii. Heauaennrie 3j1eMEHTEI.

PaGota ¥ MOIIHOCTH BJEKTPUYECKOrO TOKa. 3akoH Jlxoyins-JleHua.
DneKTpuYecKre Henu U MOTPEeOUTENN dIEKTPUUECKO s3Heprun B ObITy. KopoTkoe
3aMBIKAHHE.

[locTossHHBIE ~ MarHuThl.  B3aumoaeicTBHE  TMOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 1osie 3€MJIM U €r0 3HAYEHUE JIJIS )KU3HU Ha 3eMIle.
OneiT Opcrena. MarHutHoe Ton€ 3JIEKTpUdeckoro Toka. OnbeiT  Amrepa.
[IpumeHeHne SIEKTPOMArHUTOB B TEXHUKE. JIeMCTBHME MArHUTHOTO TMOJIA Ha
OpOBOJHUK ¢ TokoM. Cuyma Ammepa UM omnpefeleHne €€ HalpaBICHUs.
DNEeKTPOABUIaTeNb IOCTOSIHHOIO TOKa. Vcronb30BaHUE >SJEKTPOABUIATENCH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apanes. SABneHne anekTpoMarHuTHOM MHAYKIMH. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. CnocoObl MOJIyYEHUS AIEKTPUYECKOU DHEPTHH.
ONEKTPOCTAHIIMM Ha BO300HOBIIAEMBIX HCTOYHHKAX SHEPIHHU. DKOJOTHYECKHE
po0JIeMbl 3HEPreTUKU. TOIIMBHBIE 3JIEMEHTHI U 3JIEKTPOMOOMIIN.

Hemoncmpauuu.

DNeKTpU3aLus TEJL.

JIBa pona 3JIEKTPUYECKHX 3apsiIOB U B3AMMOJACHCTBHE 3aPSKEHHBIX TEI.

YCTpOUCTBO U IEUCTBUE IIEKTPOCKOIIA.

DNeKTpocTaTHIecKast HHAYKIHS.

3aKOH COXPAHEHMS JIEKTPUYECKUX 3apsAI0B.

MopenupoBaHue CHIOBBIX JIMHUM DJIEKTPUYECKOTO IIOJNS C IMOMOUIBIO
OyMa’KHBIX CyJITAHOB.

[TpoBOTHUKH U TUDIICKTPUKHU.

M cTOYHMKHM TOCTOSIHHOTO TOKA.

JlericTBUS DIEKTPUYECKOTO TOKA.

DJIEKTPUYECKHUM TOK B KUJKOCTH.

["a30BbIi1 pa3psi.

M3mepeHne CUIIbl TOKa aMIIEPMETPOM.

W3mepeHne 27eKTpUIECKOro HAIPSKEHNS BOJIBTMETPOM.

PeocraTt 1 Marazud COpOTUBIICHUM.

B3aumopaencTBrE MTOCTOSTHHBIX MArHUTOB.

MopenupoBaHue HEBO3MOKHOCTH Pa3€IEHNUs ITOJI0COB MAarHUTA.

MopennpoBaHue MarHUTHBIX TOJIEW MOCTOSHHBIX MarHUTOB.

OmneIT Dpcrena.

MarnuTtHoOe 1osie Toka. DJIEKTPOMArHHmT.
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JlelicTBHE MarHUTHOTO TOJI HA TPOBOJHUK C TOKOM.

DNEeKTPOABUTaTENb MOCTOSHHOIO TOKA.

OmneiTel @apasnes.

DIIEKTPOTrE€HEPATOP NOCTOSTHHOTO TOKA.

Jlabopamopuvie pabomul u onvimeol.

OnbITel 10 HAOTIOACHHUIO DSJCKTPHU3AIMU TEI MPU CONPUKOCHOBEHUU U
WHIYKIUEN.

HccnenoBanre NEUCTBUS — DJIEKTPUYECKOTO TMOJS HA MPOBOAHUKH H
JTVRJIEKTPUKHU.

COopka 1 UCTIbITAaHUE NEKTPUUECKON 1IETH MOCTOSHHOTO TOKa.

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

OnBITHI, 1EMOHCTPUPYIOLINE 3aBUCUMOCTD 3JIEKTPUYECKOTO COIPOTHUBIICHHUS
IIPOBOJIHUKA OT €r0 JJIMHBI, IUIOIIA/INA [TONEPEYHOTO CEYEHUS U MaTepHUaIa.

OmnpeneneHue y1eapHOT0 CONMPOTUBICHUS IPOBOIHUKA.

[IpoBepka TmpaBuia CJIOKEHHUS HANPSDKEHUM TpU  MOCIEI0BATEIHLHOM
COEJIMHEHUHU JIBYX PE3UCTOPOB.

[IpoBepka mpaBWiia Mg CHUJIbl TOKAa NPU MAapajuIeIbHOM COEIUHECHUH
PE3UCTOPOB.

Onpenenenne 3/1C 1 BHYTPEHHETO CONPOTUBIICHHUSI HCTOYHUKA TOKA.

[Iposepka npasuin Kupxroda.

[IpoBepka BeINOJIHEHUS 3aKOoHA OMa [J1s TOJTHOM 1ENu.

N3yuyenue BOJIbTaAMIIEPHBIX XapaKTEPUCTUK HEIIMHEWHBIX DJIEMEHTOB (JIAMIIbI
HaKaJMBaHUS VI NOJYyITPOBOJIHUKOBOIO IUOJA).

Onpenenenue pabOThI AAEKTPUUECKOTO TOKA, HAYIIEr0 Yepe3 pe3UCTop.

OmnpeneneHne MOIIHOCTH JIEKTPUUECKOTO TOKA, BBIACIIIEMON HA PE3UCTOPE.

Onpenenenue KII/[ nHarpeBarerns.

HccnenoBanre MarHUTHOTO B3aUMO/JICUCTBUS MOCTOSIHHBIX MAarHUTOB.

N3ydeHne MarHUTHOTO TMOJIsi TOCTOSIHHBIX MAarHUTOB MIPU UX OOBEIMHEHUU U
pazziejeHuN.

HccnenoBanne AeUCTBUA SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OMNBIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbI B3aUMOJICHCTBUS KaTYIIKHU C
TOKOM W MarHuTa OT CHJIbl M HamlpaBJi€HUS TOKA B KaTyIIKE M OT HaJu4us
(OTCYTCTBUS1) CEp/IEUHUKA B KaTYIIIKE.

N3yuyenue neiicTBUs MArHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.

KonctpyunpoBanue u nuzydenue paboThl 3JIEKTPOIBUTATEIS.

N3mepenne KII/] anexTpoaBuraTenbHOM yCTAaHOBKH.

OneITBl 1O  HMCCIEIOBAHHUIO  SIBJICHUS JJICKTPOMArHUTHOW  HWHAYKIIWU:
UCCJIeI0BAHNE U3MEHEHU 3HAUCHUS U HaIlPaBJIEHUS UHAYKIIMOHHOTO TOKA.
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9 KIIACC

Pa3nea 8. Mexannueckue siBJCHHUS.

Mexannueckoe JIBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXaHMYECKOTO JABWXKEHUs. PaBHOMepHOE mNpsiMOIIMHENHOE
nBrkeHue. HepaBHoMmepHoe mpsimosiHelHOe JABMkeHue. CpellHsisi 1 MTHOBEHHAas
CKOPOCTb TeJa IPU HEPABHOMEPHOM JABUKECHHH.

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

PaBHOMEpHOE ABMKEHHE MO OKpYXHOCTH. [lepumon u yactora oOpalleHus.
JIuneiHas u yriioBasi CKOpoCTH. LIeHTpoCTpeMUTEBHOE YCKOPEHHE.

ITepsbiii 3ak0oH HbptoToHa. BTOpoit 3akoH HeroToHa. Tperuit 3akoH HeroToHa.
[IpuHIMIT CyNEPIIO3ULIUU CHIL.

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

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOIHOTO
najgeHus. JIBuxenue mianetr BOKpyr Connua. IlepBas kocmuyeckass CKOPOCTb.
HesecoMocTh 1 nmeperpysku.

PaBHOBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIOe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MOMEHT cuiibl. L{eHTp TsxecTH.

Nmnynec tena. Mi3menenune mmmyiibca. UMMIylibc CHiibl. 3aKOH COXPaHEHUS
UMITyJibca. PeakTHBHOE ABUKEHHE.

Mexanudeckass pabora W MOIIHOCTh. PaboTa Cuil TSOKECTH, YNPYTOCTH,
TpeHus. CBs3b HEpruu U padoThl. [loTeHIIMabHAS PHEPTUS TEJa, MTOHIATOrO HaJl
ITOBEPXHOCTHIO 3eMiIn. [loTeHIManbHas SHeprus ckarou npyxuHbl. Kunernueckas
sHeprusi. Teopema 0 KMHETUYECKOW SHEPIHU. 3aKOH COXPAHECHHSI MEXaHUYECKOU
DHEPIUH.

Jemoncmpayuu.

1. HalnrogeHune MexaHMYeCKOro JBUKEHHUS Tela OTHOCUTENIbHO Pa3HbIX Tell

OTCYETA.

2. CpaBHeHME MNyT€ WU TPACKTOPUM NBUKEHUS OJHOTO M TOTO K€ Tela
OTHOCHUTEJIBHO PA3HBIX TEJI OTCUYETA.

N3MepeHune CKOpOCTH U YCKOPEHUS MPSIMOJTMHEWMHOTO IBUKEHMUSL.

HccnenoBanre Npu3HaKoOB PaBHOYCKOPEHHOTO JIBXKCHHUSI.

Hab6nronenune nBmkeHus Tea Mo OKPYKHOCTH.

Habnronenne MexaHMueCKUX SBICHUMA, TPOUCXO/ISIINX B CUCTEME OTCUETa

«Tenexka» npu €€ PpaBHOMEPHOM H  YCKOPEHHOM JABUKECHHHU

OTHOCUTENBHO KaOMHETa (PU3MKH.

7. 3aBUCHMOCTh YCKOPEHHS TeJla OT MACChl T€JNAa U JEHUCTBYIOLIEH HA HETO
CHJIBI.

o vk~ w
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Habnronenue paBeHCcTBa CHII IPU B3aUMOJIEHCTBHH TEJ.

9. M3meHneHune Beca Tena Ipu YCKOPEHHOM JIBUKEHHUH.

10. [lepenava nmmyJsibca pyu B3aMMOJIEUCTBUU TE.

11. IIpeobpa3zoBanusi YHEPTUU NIPU B3aUMOICUCTBUU TEIL.

12. CoxpaHeHHUE UMITYJIbCA IIPU HEYIIPYTOM B3aMMOICHCTBHH.

13. CoxpaHeHHe UMITYJIbCa ITPU a0COTIOTHO YIPYTrOM B3aUMOACHCTBUU.

14. HabnrogeHue peakTUBHOTO ABUKEHUSI.

15. CoxpaHeHHEe MEXaHUUECKOM SHEPTUU ITPU CBOOOJHOM MaJCHUH.

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

Jlabopamopnvie pabomul u onvimol.

1. KoncTpynpoBanue TpakTa g pa3roHa M JAJBHEUIIETO PABHOMEPHOTO
JBHKEHUS [IAPUKA WIH TEIEKKU.

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

3. OnpeneneHue yCKOpPEHHs Telna NP PABHOYCKOPEHHOM JBWDKEHHH IIO
HAKJIOHHOU IUTOCKOCTH.

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

5. IIpoBepka THUIOTE3bl: €CIM TPU PABHOYCKOPEHHOM JBW)KEHUH 0e€3
Ha4yaJbHOM CKOPOCTH IIyTM OTHOCATCA KaK psiJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIUE IIPOMEKYTKH BPEMEHU OJIMHAKOBBI.

6. HMccinenoBanue 3aBUCUMOCTH CWIBI TPEHHUS CKOJIBXKEHUS OT CHIIBI
HOPMAJIBHOTO JaBJICHMUS.

7. Onpenenenue KodQPuIMEHTa TPEHUS CKOTbKEHUS.

Onpenenenue KECTKOCTH NPYKUHBI.
Omnpenenenve paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUH Teja
10 TOPU3OHTAIBHON ITOBEPXHOCTH.

10. Onpenenenne pabOThl CHIIBI  YNPYTOCTH MpU  MNOABEME Tpy3a C
UCITOJIb30BAHUEM HEIMOABUKHOTO U MOABUAKHOTO OJIOKOB.

11. I3y4yeHue 3aKk0Ha COXpaHEHUS SHEPTUH.

Pasznen 9. Mexann4yeckue Koje0aHusi U BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHbBIE XapaKTEPUCTHKHU KOJIeOaHMil: epro,
4acToTa, aMIUIUTyAa. MareMaTu4ecKuil U NPy KUHHBIM MasTHUKHU. lIpeBpaiieHue
HHEPrUU MPH KOJIeOATETHLHOM JIBHXKEHHH.

3aryxaomue — konebanus.  BpiHyxaeHHole — kojeOanus.  Pe3onanc.
Mexannueckue BosiHBI. (CBOiCTBa MeXaHMYECKUX BOJH. IIpomonbHble U
[onepeyHsple  BOJIHBL. JIMMHA BOJHBI M CKOPOCTh €€ pPacIupOCTPAHEHUS.
Mexanunyeckue BOJIHBI B TBEPIOM TEJIE, CEHCMUYECKUE BOJIHBL.
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3Byk. 'pomMKkoCTh 3BykKa W BbicoTa ToHA. OTpakenue 3Byka. MHOpa3Byk u
yIbTPa3BYK.
Jemoncmpayuu.

1.

o v oA W

HabOmronenue koneGaHuil Ten Mmoj ACUCTBUEM CUJIbI TSXKECTH U CHUIIBI
YOPYTOCTH.

Habnronenue kosnebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

Habmroienue BBIHYXIEHHBIX KOJICOaHH U pPe30HaHCa.

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

AKyCTHYECKHI pE30HAHC.

./Iaﬁopamopuble padomul u onvimol.

1.

7.

OnpeneneHue 4YacToThl W IepuoAa KoJIeOaHUN MaTeMaTH4YECKOIro
MasiTHUKA.

OrnpeneneHue 4acTOThI U Mepruoa KojaeObaHui Mpy>KMHHOTO MasTHUKA.
HccnenoBanre 3aBUCUMOCTH TIeproAa KoJeOaHUu! MOABEIIEHHOIO K HUTH
rpy3a OT IJIMHBI HUTH.

HccnenoBanre 3aBUCUMOCTH MEpUOAA KOJEOAHUN PYKUHHOTO MAasITHUKA
OT Macchl rpysa.

[IpoBepka HE3aBUCUMOCTH IepHOaa KoJIeOaHHM rpy3a, MOABEIIEHHOIO K
HUTHU, OT MACCHI Ipy3a.

OnbITEI, JEMOHCTPUPYIOIIME  3aBUCUMOCTb  TepuoAa  KoJieOaHUit
MPYKUHHOTO MAasiTHUKA OT MAacChl Ipy3a U )KECTKOCTU MPY>KUHBI.
N3mepenne ycKkopeHusi CBOOOIHOTO A ICHHMS.

Pa3neua 10. Ji1eKTpoMarHuTHoe 1oJie M 3JIeKTPOMATHUTHbIE BOJIHBI.
OJIEKTPOMarHuTHOE  TOJIE.  ODJEKTPOMAarHuTHble  BOJIHBL.  CBOMCTBa
AIEKTPOMAarHuTHbIX BOdH. lllkanma snexkrpoMarHuTHBIX BOJH. Mcemosb3oBaHue
AJIIEKTPOMArHUTHBIX BOJIH JUIS COTOBOM CBS3U.
OnexkTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BolHOBBIE CBOWCTBa

CBCTAa.

Jemoncmpayuu.

1.
2.

CBOMCTBA PJIEKTPOMATHUTHBIX BOJIH.
BoJstHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomel u onvimel.

1.

M3yueHne CBOMCTB 3JICKTPOMATHUTHBIX BOJH C TIOMOIIBIO MOOHMIIEHOTO
tenedoHa.

Pa3gen 11. CBeToBLI€ SIBJIEHHS.
JlyueBas MOJEJIb CBETAa. HUctounnkn CBETAa. [IpsimosnHeHOE
pactnipoctpanenue cBera. 3atmenust Connia u Jlynsl. OTpaxenue cBera. [linockoe

3epKaJIo. 3aKOH OTPAXKEHHUSI CBETA.
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[Ipenomnenue cBera. 3akoH mnpesomyeHHus cBera. [lomHoe BHyTpeHHee
OTpaXeHHE cBeTa. lIcrmonb30BaHME TMOJHOIO BHYTPEHHETO OTPAXKEHUS B
ONTHUYECKUX CBETOBOJAX.

Jlunza. Xox unyued B JmH3e. Onruyeckas cucreMa (Qoroanmnaparta,
MHUKpPOCKOIIa M Teyeckomna. I'Jla3 kak onTudeckas cucrema. bium3opykocTs M
JAJIbHO30PKOCTb.

Pasznoxxenne Oenmoro cBera B crnekTp. OmnbiTel HpioTona. Croxkenue
CIEKTpaJbHBIX BETOB. JlMciepcus cBeTa.

Hemoncmpauuu.

W O N U kW N e

[TpsimonMHEHOE pacpOCTpaHEHUE CBETA.

OTtpakeHue cBeTa.

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

OnTuyeckuii CBETOBOA.

XoJ nyuei B coOuparolei JInH3e.

XO0J Ty4der B pacCEeUBAIOIIECH JIMH3E.

[Tomyyenune n300paxeHuil ¢ TOMOUIBIO JIMH3.

[Tpunuun aeiictBus poroanmnapaTa, MUKPOCKOIIA U TEJIECKOIIA.

10. Mopens rinaza.

11. Pa3noxenue 6eoro cBera B CIICKT.

12. [Tomyuenue 6emoro cBETa MPH CIOKCHUH CBETa Pa3HBIX I[BETOB.
Jlabopamopuvie pabomul u onvimeol.

1.

HccnenoBanre 3aBUCUMOCTH yTjla OTPa)KEHUs CBETOBOTO Jyya OT yrja
najicHusI.

N3yuenne xapakTeprucTUK H300pakeHuUs IpeIMeTa B TNIOCKOM 3epKalie.
HccnenoBanre 3aBUCUMOCTH yTJla MPEJTOMIICHHUST CBETOBOTO JIyda OT yria
MaJICHUS HA TPAHUIIE «BO3yX—CTEKIION.

[Tomyyenune n300paxeHut C MTOMOIIBI0 COOMPAOIICH JTUH3HI.
Omnpenenenue HOKYCHOTO pacCTOSTHUS U ONTUYECKON CUIIBI COOMparolie
JIUH3HIL.

OTBITHI IO Pa3IOKEHUIO OEIOTO CBETA B CIIEKTP.

OnpITHl 1O BOCHPHUSATHIO I[BETA MPEIMETOB MPU UX HAOIIOACHUHU Yepe3
I[BETOBbIE (DUITHTPHI.

Pa3nen 12. KBanToBble IBJI€eHHS.
OmnwiTel Pe3epdopna v minanerapHas mojenb atoma. Monens atoma bopa.
Hcnyckanue u noramonieHre ceera aroMoM. KBaHThl. JIMHeHYaThie CIIEKTPHI.
PannoaktuBHOCTE. Anbda, 6eta- u ramma-usnydenus. CTpoeHHE aTOMHOTO

spa.

Hyknonnas wMomens aromMHoro sapa. HM3oromsl. PannoakThBHBIE

npespauienus. [lepron nomaypacnana aTOMHBIX sAEp.
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SnepHbie peakuu. 3aKOHBI COXPaHEHHUs 3apsJOBOTO M MACCOBOIO YMCEIl.
DHeprus cBsi3M aTOMHBIX snep. CBsi3b Macchl W dHEpruu. Peakiuu cuHTe3a U
nenenusd siaep. Ucrounuku 3aeprun CostHIla U 3BE3 .

SAnepnas sHepretuka. JleMCTBUSI pagUOAKTUBHBIX H3IIYYCHHM HaA >KUBBIC
OpraHU3MBbl.

Jemoncmpayuu.

1. CrnekTpbl U3TYyYEHHUS U TOTJIOMICHUSI.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. ChekTp Boaopoaa.

4. HaOmronenue TpekoB B kamepe BubcoHa.

5. Pabora cuéTumka HOHU3UPYIOMINX U3TYyUCHHI.

6. Peructpanus uznydeHus: IpUPOTHBIX MUHEPATIOB U MPOTYKTOB.

Jlabopamopuvie pabomul u onvimeol.

1. HalnroneHue CruIONIHBIX U JIMHEWUYATHIX CIIEKTPOB U3ITyUCHUS.

2. HccnepoBaHue TpPEKOB: M3MEPEHHE SHEPrUU YACTUIBI O TOPMO3HOMY

nyTH (1o ¢potorpadusim).

3. H3mepenue paaroakTUBHOTO (OHA.

Paszgea 13. IloBTOpHUTEIBHO0-00001IA0IMIA MOTYJIb.

[ToBTOpUTENHEHO-0000IIAIOMINN MOYJb TIPEAHA3HAYCH /I CUCTEMAaTHU3aIluu
u  0000mmIeHUsT MPEIMETHOTO  COACPKAaHUS UM ONbITa  JIEATEIBHOCTH,
NPUOOPETEHHOTO MPU M3YUECHHUH BCEro Kypca (DU3MKH, a TaKKe NIl MOATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMeHy T0 (Gu3uKe I 00ydaromuxcs,
BBIOPABIIINX ATOT yUEOHBIHN MpeMeET.

[Ipy “3ydeHUM JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JIEATEIIbBHOCTH, HA OCHOBE KOTOPBIX 00ecrneurBaeTcsl JOCTHXKEHUE MPEIMETHBIX U
METaNpeIMETHBIX  IUJIAHUPYEMBIX  pe3yJbTaToB  oOydeHusi, GopMupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOEHHE HAyYHBIX METOJOB HCCIIEIOBAHUS
SBJICHUM TPUPOABl M TEXHUKH, OBJAJCHUE YMEHUSMH OOBSACHATH (DU3NUECKHE
SBJICHUSI, TPUMEHSS TOJy4YeHHbIE 3HAHUS, penaTh 3ajJadyd, B TOM YHUCIE
Ka4e€CTBEHHBIC U SKCIIEPUMEHTAJIbHBIC.

[IpuHIMNIMATBEHO ACSATEIBHOCTHBIM XapaKTep JAHHOTO pa3jielia peann3yeTcs
32 CY€T TOro, 4YTO OOydYarIIHecs BBIMOIHIIOT 3aJaHusl, B KOTOPHIX UM
npeiaraeTcs:

Ha OCHOBE IIOJYYCHHBIX 3HAHUM pacrno3HaBaTh M HAy4YHO OOBSICHSTH
¢dbu3nyeckue SBJICHUS B OKPY Kalollel MPUPO/Ie U MOBCEAHEBHON KU3HU;

WCITIOJIb30BaTh HAYYHBIC METOJIbI UCCIEAOBAHUS (PU3UUYECKUX SIBJICHUH, B TOM
yucie Al IPOBEPKU TUIOTE3 U MOTYUYECHHS] TEOPETUUECKUX BBIBOJIOB;

OOBSCHATh HAYYHBIE OCHOBBI HanbOoOJee BaXHBIX JOCTHKEHUN COBPEMEHHBIX
TEXHOJIOTUH, HapUMED, MPAKTUUECKOTO HUCIOJIb30BAHUS PA3TUYHBIX UCTOUHUKOB
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HHEPIrUM Ha OCHOBE 3aKOHA IMPEBPAILECHHS U COXPAHEHHSI BCEX M3BECTHBIX BUIOB
HHEPIHUU.

Kaxxmas w3 TeM JaHHOrO MOAYJIA BKIIOYAET 3KCIEPUMEHTAIbHOE
uccieoBaHue 00oOUIaroIero xapakrepa. MoayJsib 3aBeplIaeTCsl MPOBEICHUEM
JUArHOCTHYECKON U OLIEHOYHOU padoThI 32 KypC OCHOBHOTO OOIIET0 00pa30BaHusl.
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[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOI'PAMMEI 110 ®U3UKE
HA YT'JIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

N3yuyenue ¢u3MKu Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAMPABICHO
Ha JOCTM)KCHHE JIMYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yIbTaTOB.

JIMYHOCTHBIE PE3YJbTATDBI

B pesynbrare nzyueHus pU3MKU HA YPOBHE OCHOBHOT'O 0011Iero 00pa3oBaHUs
y oOyuatomerocs OyayT cOpMUPOBaHBI CIIEIYIONIUE JTUYHOCTHBIE PE3yJIbTAaThl B
YaCTHU:

e I)nampuomuuecxkozo éocnumanusi:

MPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUHCKOM
bu3nYecKoil HayKH;

[IEHHOCTHOE OTHOIIIEHUE K TIOCTHXKEHHUSIM POCCUNUCKHUX YUEHBIX-(DUZHKOB;

e 2)2parxcoanckozo u Oyxo08HO-HPABCHEEHHO20 60CRUMAHUA:

TOTOBHOCTh K aKTUBHOMY YYaCTHUIO B OOCYX JACHUU OOIICCTBEHHO 3HAYMMBIX
U 3TUYECKUX MPOOJEeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUMN
busuKy;

OCO3HAHUE BAXKHOCTH MOPAIbHO-ITUYECKUX MPUHIMUIIOB B JEATEIBHOCTU
YYEHOrO;

e 3)ICmMemuuecKo20 60CNUMAHUA:

BOCIIPHUSTHE ICTETUYECKUX KaueCTB (PM3MUECKOW HAyKH: €€ TapMOHUYHOTO
MOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4)uennocmu HaAy4YHO20 NOZHAHUA:

OCO3HAHHUE IIEHHOCTH (U3NUECKON HAyKH KakK MOIIHOTO HWHCTPYMEHTa
IIO3HAHHUSI MHpPA, OCHOBBI Pa3BUTUS TEXHOJOTWHM, BAXKHEHILIEHW COCTAaBIAIOLICH
KYJIBTYPHI;

OpUEHTAalUsl B JCATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4HBIX
MpEeACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPOIBI;

pa3BUTHE HAY4YHOU JIFOOO3HATENILHOCTH, HHTEpPEca K HCCIEA0BATEIbCKOM
JEATEIIbHOCTH;

o 5)dpopmuposanun Kynromypol 300p06ba u IMOYUOHAILHO20 O1AZONOYUUA:

OCO3HAaHUE IIEHHOCTH Oe30macHOro oOpa3a KU3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXXHOCTU TIpaBUJl 0€30MacHOTO TIOBEJEHHUS Ha
TPAHCIIOPTE, HAa J0porax, C SJEKTPUYECKUM W TEIJIOBBIM O0OpYJIOBAaHUEM B
JIOMAIITHUX YCIIOBHSIX;

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

aKTUBHOE YyYacTH€ B pPEIICHHM MPAaKTUYECKUX 3a7ay (B pamMKaxX CEMbH,
oOpa3oBaTeILHON OpraHW3aIui, ropoja, Kpas) TEXHOJOTUYECKONW M COIMATLHOM
HaIpaBJICHHOCTH, TPEOYIOMIUX B TOM YUCIIE U PU3NUYECKUX 3HAHUM;

MHTEPEC K MPAKTUYECKOMY M3yUEHUIO MPodecCuid, CBSI3aHHBIX ¢ (PU3UKOM;

e 7)IK0S102UYUECKO20 60CRUMAHUA:

OpHEHTAIlMS HAa MPUMEHECHHE (PU3NYECKUX 3HAHWHN IS peleHus 3aaad B
0o0JacTH  OKpy’Karomieil cpeipl, IUIAHUPOBAHUSA TOCTYNKOB M OIICHKA UX
BO3MOKHBIX MOCJIEACTBUAN JIJIs1 OKPYKAIOLIEH CPEJIbI;

OCO3HaHHME TJI00aIBHOTO XapakTepa JKOJIOTMUECKHX MpoOJeM M IMyTed HuX
pelieHus;

e 8)adanmayuu K UBMEHANOUWUMCA YCI08UAM COUUANLHOU U RPUPOOHOU
cpeowl:

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

MOBBIIIIEHWE YPOBHA CBOEH KOMIIETEHTHOCTU 4epe3 MPaKTHYECKYIO
JEATEIIbHOCTD;

NOTpeOHOCTh B (DOPMUPOBAHMM HOBBIX 3HAHUM, YMEHHH (QOpMYyIHpPOBATH
UJIEH, TIOHATHS, TUTIOTE3BI O (PU3UUECKUX OOBEKTAX U SIBJICHUSIX;

OCO3HaHUE Ae(UIIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEN B 00JIaCTH
bu3uKy;

IUIAHUPOBAHUE CBOETO PAa3BUTHUA B TNPUOOPETEHHH HOBBIX (U3HUYECKUX
3HAHUU;

CTpEMJICHHE aHAJTM3UPOBATH U BBISBIISATH B3aUMOCBSI3U MTPUPO/IbI, 00IIIECTBA U
HSKOHOMHUKH, B TOM YHUCJIE C UCIIOJIb30BAaHUEM (DU3NUECKUX 3HAHUIA;

OLICHKA CBOMX JEWCTBUM C YYETOM BIMSHHS HAa OKPYXKAKOIIYIO Cpexay,
BO3MOYKHBIX TJIO0QTBHBIX TTOCIECTBUM.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

B pesynbraTe OCBOEHHS MHporpamMMmbl MO (PU3UKE HAa YpPOBHE OCHOBHOTO
oOmiero oopazoBanus y o0ydaromierocsi OyayT copMUpoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIINE TO3HABATEIbHbIC YHUBEPCAIbHBIC YUEOHbIE 1eHCTBUS,
KOMMYHHMKATHBHbIE  YHUBEpCaJbHblEe  y4eOHble  JEWUCTBUSA,  PETYJISATHBHbBIC
yHHUBEpCaJbHbIE yueOHbIE TEHCTBHUS.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS
ba3oBble 1ornyeckue aeficTBuA:
BBISIBIIAITH M XapaKTepU30BaTh CYIIECTBEHHBbIE TMPU3HAKU OOBEKTOB
(s1BI€HUIN), KIIaCCU(PUIUPOBATH HX;
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BBISIBIIATH 3aKOHOMEPHOCTH W TIPOTHUBOPEUUS] B pacCMaTpUBaeMbIX (haKTax,
JAHHBIX U HAOFOACHHSX, OTHOCSIINUXCS K (PU3NIECKUM SIBICHHSIM;

BBISIBIIATh TPUYUHHO-CIICJICTBEHHBIC CBS3U TPH HW3YYEHUU (DU3UICCKUX
SBJICHMM M TIPOILIECCOB, JI€NIaTh BBIBOJBI C HCIOJIb30BAHUEM JIEIYKTUBHBIX U
WHIYKTUBHBIX  YMO3aKJIIOYEHHH, BBIJBUraTh THUIOTE3bl O  B3aMMOCBS3SIX
(bU3UYECKUX BEINYNH;

CaMOCTOSITENIFHO BBIOMpATh CIOCO0 penieHus yueOHo (u3nueckor 3amadu
(cpaBHEHHE HECKOJIbKMX BApUAHTOB PEILICHHUS, BHIOOpP Hanbojee MOIXOSIIET0 C
y4ETOM CaMOCTOSITENIbHO BBIJICTIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA:

MCIIOJIB30BaTh BOMPOCHI KAK HUCCIIEN0BATEICKUI HHCTPYMEHT O3HAHMS;

IPOBOJUTH MO CaAMOCTOSATEIBHO COCTABJICHHOMY IUIAHY OIBIT, HECIOMXHBIM
bu3UeCcKuil SKCIIEPUMEHT, HEOOIBIIIOE UCCIIeI0BaHNE (PU3NYECKOTO SBIICHUS;

OIICHMBATh HA MIPUMEHUMOCTH U JJOCTOBEPHOCTH UH(POPMAIIHIO, TTOTYICHHYIO
B XO/JI€ UCCJIEOBAHMS HJIU HKCIIEPUMEHTA;

CaMOCTOSITENIbHO (HOpMYyIHpOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
MPOBENEHHOTO HAOIIOAEHUS, OIbITA, HCCIIEIOBAHUS;

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

Pabora ¢ unpopmaunmeii:

MPUMEHSTh PA3JUYHBIE METOMbI, HHCTPYMEHTHI M 3aIllPOChl MPU IOUCKE H
oTOope UH(pOPMAIIUU UITU JAHHBIX C YUETOM MPEIJIOKEHHON yueOHOM (hrU3NIeCKOit
3a/1auu;

aHaJM3UPOBaTh, CHUCTEMATU3UPOBATh W MHTEPIPETHUPOBATH HWH(POPMAILIUIO
Pa3JIMUHBIX BUJOB U (DOPM TIPECTABIICHHUS;

OIICHMBATh HAIEKHOCTh HH(POPMALMKM TIO KPUTEPHSIM, MPEIIOKECHHBIM
yUHUTENIeM WU CHOPMYITUPOBAHHBIM CAMOCTOSITENIBHO;

CaMOCTOSITEJTbHO  BBIOMpaTh  ONTHUMalbHYIO  (OpMy  MpEACTaBICHUS
uHpopMalMu W WJUTIOCTPUPOBATH pEIIacMble 3a7a4d HECJIOXKHBIMHU CXEMaMHu,
JyarpaMMamu, MHOM Tpaukoil 1 UX KOMOMHAIUSIMU.

KoMMyHHUKAaTHBHBIC YHMBEpPCaJbHbIE Y4eOHbIC J1eHCTBHUS:

B X0JIe OOCYXJeHHs ydeOHOro maTepuaia, pe3yJbTaToB JIa00paTOPHBIX
paboT W MPOEKTOB 3a/JaBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMOW TeMbl U
BBICKA3bIBaTh WJEW, HALEJICHHbIE Ha PEIICHHE 3aJa4d MW [OAJEpKAHUE
OJ1arokes1IaTeIbHOCTH OOIIEHHUS;

COIMOCTABIISATh CBOU CYXKJICHUSI C CYX ACHUSIMU APYrMX YYACTHUKOB AUAIIOra,
OoOHapy’KHUBaTh Pa3IMYME U CXOJCTBO MO3UIIHIA;

BBIPAKATh CBOKO TOUYKY 3PEHUS B YCTHBIX U MUCBMEHHBIX TEKCTAX;
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nyOJIMYHO MPEACTABIATH PE3YJIbTaThl BBHIMOIHEHHOTO (PU3UYECKOTO OIBITa
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, IPOCKTA);

MOHMMATh U HCIOJIB30BAaTh MPEUMYIIECTBA KOMAaHAHOW M WHIUBUIYaIbHOU
paboThI IPH pelIeHNH KOHKPETHOH (pr3nueckoii mpodIemsbl;

NPUHUMATD LEIH COBMECTHOU JEATEIbHOCTH, OPTaHU30BBIBATh JIEHCTBHS 110
e€ JOCTM)KEHHUIO: DACHpeleNsiTh pOoJid, OO0CYXJIaThb INPOLECChl U Pe3yJIbTaThl
COBMECTHO paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;

BBINOJIHATH CBOIO 4YacTb pabOThI, JOCTUTash KaueCTBEHHOTO pe3yjbTara IIo
CBOEMY HAIIPABIICHUIO M KOOPIMHHUPYS CBOM ACHCTBUS C APYTUMH UJICHAMHU
KOMAaH/IbI;

OLICHMBAaTh KayeCTBO CBOEro BKJIaJa B OOIMMNA MTPOAYKT IO KPHUTEPHUSM,
CaMOCTOSITENILHO C(POPMYTHUPOBAHHBIM yUaCTHUKAMHU B3aUMOCHCTBHSL.

PeryasiTuBHbIe YHHBepPCAJbHbIE YueOHbIE AelCTBUSA
Camoopranusanus:

BBISIBIIATH TIPOOJIEMBI B )KU3HEHHBIX M YICOHBIX CUTYAIHIX, TPEOYIONTUX IS
pereHus: GU3NIeCKUX 3HAaHUM;

OPUEHTHUPOBAThCS B  PA3IUYHBIX  MOAXOAAX  MPUHITHS  PEIICHUM
(MHIMBUAYATBHOE, PUHATHEC PEIICHUSI B TPYIIIC, IPUHATHAC PEIICHUH TPYIIION );

CaMOCTOSATEIILHO COCTABJIATh AJTOPUTM pelieHUs (U3MUECKOW 3amadul WiIu
IJIaH HCCIEOBaHUS C YYETOM HMEIOIIUXCS PECYpCOB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMeHTUPOBATh IIpejlaraéMbie BAPUAHTHI pPEIICHUM;

JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJJIEKT:

JaBaTh aJICKBATHYIO OIICHKY CUTYaIlly U TIpeajiaraTh IJIaH €€ N3MCHCHMUS;

OOBSCHATh  TPUYMHBI  JIOCTHXKEHUS  (HEIOCTH)KEHHS]))  PE3yJbTaTOB
NeSTeIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OTIBITY;

BHOCHUTh KOPPEKTUBHI B JEATEIHHOCTh (B TOM YHCJIE B XOJI BBITIOJIHCHHSI
(GU3UYECKOT0 HCCIEAOBAaHUS WM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSTEIBHCTB,
W3MCHUBIINXCS CUTYaIlUi, YCTAHOBIIEHHBIX OMMMOOK, BOSHUKIIIMX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IIEJIU U YCIOBUSM.

CTaBUTH Ce0s HA MECTO JIPYroro YesoBeKa B XOJE CHopa WIM JTUCKYCCUM Ha
HAy4HYIO TeMY, IOHUMAaTh MOTHUBBI, HAMEPECHUS U JIOTHUKY JPYTOTO.

MIPU3HABaTh CBOE MIPABO HA OIIMOKY MPH PEIICHUH (PU3NYCCKUX 3a7ad WU B
YTBEP)KJICHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JAPYToro.

IHNPEAMETHBIE PE3YJIBTATBI

K koHIty 00yueHus @ 7 Kaacce npeIMETHbIE PE3yJIbTAaThl HA YIITyOJIEHHOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:
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WCITOJIB30BATh MOHATHUS: (PU3NYECKUE W XMMHUYECKHUE SBIICHUS, HAOIIOICHHUE,
DKCIIEPUMEHT, MOJIe]b, THUIOTE3a, CIAWHMIBI (U3NYECKUX BEIUYMH, aToM,
MOJIEKYJIa, arperaTHble COCTOSIHUA BellecTBa (TBEPHOE, )KHUAKOE, ra3000pa3Hoe),
MEXaHUYeCKOe JBWKEHUE (paBHOMEpPHOE, HEpPaBHOMEPHOE, MPSMOJIMHEHHOE),
TpPaeKTOpHsi, PaBHOJCHCTBYIOWAs cuj, naedopmanusa (ynpyras, IUIacTUYecKas),
HEBECOMOCTbB, COOOIAIOIINECS COCYIbI;

YBEPEHHO pa3nuvarh sBieHus (Auddy3us, TEIIOBOE IBMIKEHUE YACTHUII
BEILIECTBA, PAaBHOMEPHOE [BW)KECHUE, HEPABHOMEPHOE [JIBH)KEHUE, HWHEPIU,
B3aMMO/JICHCTBUE TEJI, PABHOBECHUE TBEPJBIX TEJ C 3aKPEIJIEHHON OChIO BpalICHUS,
nepenayda JaBlieHUs TBEPIBIMU TeJIaMH, KUAKOCTSIMU W Tra3amH, aTMoc(epHoe
JABJICHUE; TJIaBAaHUE TEJI, IPEBPAIICHUS MEXAaHUYECKOW SHEPTHUN) IO OMKUCAHUIO MX
XapaKTepHbIX CBOWCTB M Ha OCHOBE OMbBITOB, JAEMOHCTPUPYIOUIUX JAaHHOE
bu3nUecKoe SBICHHUE,

pacro3HaBaTh  NPOSIBIICHHE  M3YYECHHBIX  (U3MYECKUX  SIBJICHUH B
OKpY’KaroleM Mupe (B TOM 4YHcie (PU3nUecKue SIBICHUSI B MPHUPOJEC: MPUMEPHI
JBUKECHHS C PA3JIUYHBIMU CKOPOCTSIMH B JKMBOW M HEXHUBOM MPUPOJE, NCUCTBUE
CUJI TSIKECTH, TPEHUS, YIPYTOCTH B MPUPOJAE U TEXHUKE, BIUSHUE aTMOC(EPHOTO
JIABJICHUSI Ha >KMBOW OpraHW3M, IUIaBaHHWE PbIO, pblYard B TeJe YeJIOBEKa), Mpu
ATOM TEPEBOJIUTH MPAKTUUECKYIO 33Jlady B y4eOHYIO, BBIJCISTH CYIIECTBEHHBIC
CBOMCTBA (IpU3HAKH) (DU3UUECKUX SIBJICHUI;

OMUCHIBATh HU3YyUYECHHBIC CBOMCTBA TeNl W (DU3UUYECKUE SIBJICHUS, UCIOJIb3YS
busnueckue BenUUMHBI (Macca, 00BEM, IUJIOTHOCTH BEIIECTBA, BpEMs, IyTh,
CpemHsisi CKOpOCTb, CUJia YNPYrOCTH, CWJIa TSDKECTH, BEC Tela, CUJla TPEHUs,
JaBJieHUuE TBEPIOTO Teia, JABJICHUE CTOJI0A >KUIKOCTH, BBITAJKHUBAIONIAS CHIIA,
MexaHuveckas padoTa, MOIIHOCTb, IJIEYO CHJIbI, MOMEHT CHJIbI, KO3(P(PULIHEHT
MOJIE3HOTO JICUCTBUSA MEXAaHU3MOB, KUHETHUECKasl ¥ TIOTCHI[MAIbHAs DHEPTHs), IPU
OMMCAHUH TPABUIILHO TPAKTOBATh (DU3UUYECKUN CMBICIT HCIIOJIh3YEMbIX BEJINYUH,
uX O0OO3HAUCHUS U EJUHUII (U3UYECKUX BEIUYUH, HAXOIUTh (OPMYIIHI,
CBSI3bIBAIONINE JaHHYIO (PU3UYECKYIO BETUYUHY C IPYTUMHU BEIUYUHAMU, CTPOUTH
rpaMKu U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYNH;

XapaKTEepU30BaTh CBOMCTBAa Tell, (U3UYECKUE SBJICHUS M MPOIECCHI,
WCIIOJIb3Yysl TIPAaBWJIA CIIOKEHHS CHJI (BIOJIb OJIHOM TpsiMOif), 3aKkoH ['yka, 3aKoH
[Tackans, 3akoH Apxumena, MPaBUIIO paBHOBeCcHs pblyara (0i0Ka), «30J0TOE
MPaBUJIO» MEXAaHWKU, 3aKOH COXpaHEHUsS MEXaHUYECKOW HSHEpPruu, NpU STOM
JaBaTh CJIOBECHYIO (DOPMYJIHMPOBKY 3aKOHAa M 3alUCHIBATh €r0 MAaTeMaTHYeCKOe
BBIPAKEHUE;

CTPOUTH MPOCTHIC (PU3MUECKHE MOJEIN PeaTbHBIX OOBEKTOB, MPOIIECCOB H
ABJICHUM, BBIJEIATH IPU HSTOM CYIIECTBEHHbIE U BTOPOCTEIIEHHBIE CBOMCTBA
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00BEKTOB, MPOLIECCOB, SIBJICHUM, MPUMEHITh GUNUECKUE MOJIETH 7151 O0BSICHEHUS
(bu3MYECKUX MPOIIECCOB U PEIICHUS yIeOHBIX 3a/1a4;

OOBSCHATH (PU3NYECKHUE SIBICHUS, TMPOIECCHl U CBOWCTBA TEJ, B TOM YHCIIE B
KOHTEKCTE CHUTyallud MpaKkTUKO-OPUEHTHUPOBAHHOIO XapakTepa, MW pellaTh
KaueCTBEHHbIC 3a/layd, B TOM 4YHCIE TpeOyIOUIMe YHUCIECHHOIO OLIEHUBAHUSA
XapaKTepHBIX 3HAYCHUH (U3NYECKUX BEJIUYUH, MPU STOM BBIOMPATH aJI€KBATHYIO
(bu3NYECKyI0 MOJEIb, BBIABIATH MPUUMHHO-CIICICTBEHHBIC CBSI3U M BHICTPAUBATh
JOTHYECKYI0 IENOYKYy PpacCyXJIEHUH C ONOpOod Ha M3yYEHHBbIE CBOWCTBA
(du3nyeCKuX SIBICHUHN, PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIENIH;

pemary pacuéTHble 3aAauu (B 2—3 IEHCTBUSA) MO M3y4aeMbIM TEMaM Kypca
¢buzuku, BeIOMpas aJeKBaTHYIO (PU3NUECKYI0 MOJIENb, C UCIIOJIb30BAHUEM 3aKOHOB
U GopMyJI, CBA3BIBAIOIINX (PU3NYECKUE BEIMYUHBI, 3aMHUCHIBATh KPATKOE yCIOBUE
U DPa3BEPHYTOE pEIICHHWE 3a/layd, BBISBIATH HEJOCTAIOIIME WIM H30BITOYHBIE
JaHHble, OOOCHOBBIBATH BBIOOP METOJA pELIEHUS 3aJaud, HCIIOJIb30BaTh
CTIPaBOYHBIE JaHHBIC, MPOBOJUTh MAaTeMaTHUYECKUE MpeoOpa3oBaHUS M PacUETHI,
OLICHWBATh PEATMCTUYHOCTh TOJYYEHHOTO 3HAueHUs (DU3MUECKOW BEIMYUHBI H
OTIPENETATh Pa3MEPHOCTh (PU3UYECKOW BEIWYUHBI, MOJYYCHHON MpPH pPEIICHUH
3a]a4H;

pacno3HaBaTb MpPOOJEMBI, KOTOPbIE MOYKHO PpEUIMTh MpPU OMOLIH
buznyecKux METOAOB, W TpejaraTh OPUEHTHPOBOYHBIA CIOCOO peIIeHHs, B
ONMCAaHWU  HCCIEIOBAHMS  pPAcClO3HABaTh  MPOBEPSEMOE  MPEATOIOKEHHUE
(runotesy), MHTEPIPETUPOBATH MOJYUYEHHBIN PE3yJIbTaT;

MPOBOJIUTH OMBITHI MO HAOMIOACHUIO (DPU3UYECKUX SIBICHUN WK (HU3MUIECKUX
CBOMCTB Tenl (nuddy3us, TEIMIOBOE PACIIMPEHUE Ta30B, SBJICHUE HWHEPIUH,
WU3MEHEHHE CKOPOCTH MPHU B3aUMOJCUCTBUU TeJ, Mepenavya JaBICHUS KUIKOCTHIO
U Ta30M, TPOSBICHHUE NEWUCTBUSA aTMOCHEPHOTO MABJICHHS, IEUCTBHUE MPOCTHIX
MEXaHHU3MOB): (OPMYJIUPOBATh MPEANONOKEHHE (TUIOTE3y) O BO3MOXKHBIX
pe3ynbTaTax HaOMIOJCHUHN, CAMOCTOSATEILHO COOMPATh YCTAHOBKY M3 U30BITOYHOTO
Habopa o0opyaoBaHus U (OPMYITUPOBATH BHIBOJIBI,

IPOBOJAUTH TPSMbIE M KOCBEHHBIE HW3MEpEHUs (PU3MYECKHX BEITUYUH
(paccTosiHUEe, TPOMEXYTOK BpEMEHH, Macca Tena, 00bEM Telna, Chila, TeMIeparypa,
IUIOTHOCTh JKUAKOCTH M TBEPJOTO Teja, CUja TPEHUS CKOJbXEHMS, J1aBJICHUE
BO3/lyXa, BBITAJKMBAIOIIAs CHUJIA, JACUCTBYIOLIas Ha MOTPYKEHHOE B >KHUJKOCTh
TEI0, KOAP(PPUIMEHT TOJIE3HOTO0  JEWCTBUS  NPOCTHIX  MEXaHU3MOB) C
UCIIOJIb30BAaHUEM aHAJIOTOBBIX U LU(PPOBBIX MPUOOPOB, 0OOCHOBBIBATH BHIOOD
METOJla M3MEpeHUs, (PUKCHUPOBATH IOKa3aHWsI MNPUOOPOB, HAXOAUTH 3HAUCHUE
U3MEPSEMON BETMYMHBI C TOMOIIBIO YCPEAHEHUSI PE3yJIbTaTOB CEPUU U3MEPEHUN U
OLIEHUBAThH MOTPEIIHOCTh U3MEPEHUH;
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IPOBOJUTH HECIIOKHBIE IKCIIEPUMEHTAIbHBIE UCCIIEIOBAHUS 3aBUCUMOCTEN
¢uznyecKux BETUYHMH (3aBUCHUMOCTH IMyTH PaBHOMEPHO ABMXKYIIETOCS Tela OT
BPEMEHU JBWKEHUS Tela, CHJIbI TPEHUS CKOJBXEHUS OT CHJIbBI HOPMAaJbHOIO
JIaBJICHUs, KayecTBa OOpaOOTKM MOBEPXHOCTEM Ted U HE3aBUCHUMOCTH CHJIBI
TPEHMsI OT IUIOIIAJM CONPUKOCHOBEHUS TEJ, CHUJIbl YNPYTrOCTU OT YJJIMHEHHUS
NPYKUHBI, BBITAIKUBAIOLIEH CUJIBI OT O0BEMaA MOTpYKEHHOW YacTU Tedaa U OT
IUIOTHOCTU KHUJAKOCTH, €€ HE3aBUCUMOCTU OT IUIOTHOCTH Telja, OT TIyOMHBI, Ha
KOTOPYIO MOTPY>KEHO TEJIO, YCIOBU IJIaBaHUS TEJl, YCIOBUN paBHOBECHUS pblyara
U OJIOKOB): COBMECTHO C YyuuTeneMm (GOpMyJIMpoBaTh 3afadyy W TUIOTE3Y
UCCIIEJOBaHMsI, CaMOCTOSTENbHO IUIAHUPOBATH HCCIIEIOBAHUE, CAMOCTOSTEIBHO
coOupaTh HKCIIEPUMEHTAJbHYI0 YCTAaHOBKY C HCIOJIb30BAHUEM HWHCTPYKIUH,
MPECTaBISITh MOJTYYCHHbIE 3aBUCUMOCTU (DPU3HUECKUX BEJIUYUH B BUJAE TAOJUIl U
rpaUKoB, OLEHUBaTh MOTPEIIHOCTH, JelaThb BBIBOJABI [0 pe3yJbTaTaM
UCCJIEIOBAHNS;

coON0aTh IMpaBWia TEXHUKM O€30MacHoro Tpyna mpu paboTe cC
71a00paTOPHBIM 000PYAOBaHUEM;

yKa3bIBaTh MPHUHIIMIILI ACHCTBHS MPUOOPOB M TEXHUYECKUX YCTPOHCTB: BECHI,
TEPMOMETpP, JIUHAMOMETp, COOOLIAaloIIMecss COCylbl, OapoMeTp, phblyar,
HOJIBUKHBIA U HEMOJBMKHBIN OJIOK, HAKJIIOHHAS! TNIOCKOCTb;

XapaKTepU30BaTh MPUHIIUIBI JEHCTBUS U3YUYCHHBIX MPHOOPOB, TEXHUUECKUX
YCTPOMCTB M TEXHOJIOTHYECKHUX IMPOIECCOB C OMOPOM HAa UX OMUCaHUs (B TOM
quclie: TOJUIMITHUKY, YCTPOHCTBO BOJONPOBOJA, THAPABINYECKHI mpecc, cudoH,
MaHOMETpP, BBICOTOMEp, MOPIIHEBOM HACOC, APEOMETP), MCIONb3Yys 3HAHUS O
CBOMCTBaX (DU3MYECKUX SBJICHUW UM HEOOXOAMMBbIC (U3UUECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

UCTIONb30BaTh CXEMBl UM CXEMAaTUYHBbIE PUCYHKA H3YYCHHBIX TEXHUYECKUX
YCTPOMCTB, HM3MEPUTEIbHBIX MPUOOPOB U TEXHOJOTUYECKUX IPOLECCOB IpHU
pelieHny y4eOHO-IPaKTUYECKUX 3a/1a4;

IPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O TPUMEPAX) MPAKTUIECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUN B MOBCEIHEBHOW >KM3HU JUIsl 0OecreyeHus
0e30MacHOCTH MPU OOpaIlllEHUH C MPUOOpaMHU M TEXHUYECKHMMH YCTPOWCTBAMH,
COXPAaHEHHUsl 370pPOBbsI U COOJIIOJEHUS HOPM DSKOJOTMYECKOTO IIOBEJICHUS B
OKpYXKaroUIEn Cpeie;

OCYUIECTBJIATH OTOOP UCTOUYHUKOB MH(GOpMAIK (HU3UUYECKOTO COJIepKaHUS B
HNuTepHeTe, caMOCTOSTENIbHO (QOpMYyNHpYysi TOUCKOBBIA 3allpoc, Ha OCHOBE
UMEIOLINXCA 3HAHUM M TMyTEM CpPaBHEHUS pPAa3jIMYHBIX HCTOYHUKOB BBIICIATH
uHbOpMaIMIO, KOTOpas  SBJISIETCS MPOTUBOPEYMBOM WM  MOXKET  OBITh
HEJIO0CTOBEPHOM;

25



UCIIOJIb30BaTh MPU BBHIMOJIHEHUH YUYEOHBIX 33JaHUN HAyYHO-TIOMYJISIPHYIO
auTepaTypy (pu3MUecKoro coaepikaHus, CIpPaBOYHBbIE MaTepUaibl, PeCypChl CETH
WuTepuer, BnaneTs npuéMaMu KOHCIEKTUPOBAaHUSA TEKCTa, MpeoOpa3oBaHus
uH(OpMAaIUU U3 OJIHON 3HAKOBOUM CHCTEMBI B IPYTYIO;

co37laBaTh COOCTBEHHBIE KpaTKHE MUCHMEHHbIE M YCTHbIE COOOIIECHHS Ha
OCHOBE 2—3 HCTOYHUKOB MHGpOpMaluu (U3NYECKOTO COJICpPKAHHSI, B TOM UHCIE
nyOJIMYHO JeNaTh KpaTKUe COOOIIEHUS O pe3yJbTaTaxX MPOEKTOB MM YYEOHBIX
UCCIICOBAHNM, MPU STOM TPaMOTHO HCHOJIb30BaTh HM3YYEHHBIM NOHATUWHBIN
anmnapar Kypca (U3MKH, COMPOBOXKIATh BHICTYIICHUE MPE3CHTAIINECH;

IpU BBINOJHEHUU YYEOHBIX MPOEKTOB W HCCIEAOBAHHUM pacrpeiensTh
00513aHHOCTH B TPYIINIE B COOTBETCTBUU C MOCTaBJICHHBIMU 3aJlauaMu, CICIUTH 3a
BBIMIOJITHEHUEM TUIaHA JEHCTBUM, a/JleKBaTHO OIICHUBATh COOCTBEHHBIA BKJad B
NEATEIbHOCTh TPYIIBl, BBICTPAWBATh KOMMYHHKAaTUBHOE B3aUMOJEHUCTBHUE,
YUHUTBIBAsI MHEHUE OKPYXKAIOIIUX.

K xoHiy oOyueHus ¢ 8 knacce mpeAMETHbIE pe3yJbTaThl Ha YIiIyOJEHHOM
YPOBHE JIOJKHBI OTpaxaTbh CPOPMUPOBAHHOCTh y 00yYarOIIMXCSl YMEHU:

UCIIOJIb30BaTh MOHATUS (Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE IBUKEHHE
aTOMOB W MOJIEKYJ, arperaTHbleé COCTOSHHUS BEIIECTBA, KPHUCTAJUIMYECKUE U
amop(HBIC TeJa, HACHIIIECHHBIM W HEHACBHIIEHHBIA Map, CIOCOOBI HW3MEHEHHS
BHYTPEHHEH »JHEpPruM, »3JIEMEHTApHBIA JJIEKTPUUYECKUN 3apsii, IMPOBOJHUKH,
HOJIyIPOBOJIHUKHU, TUJIEKTPUKU, HCTOUHUKHU ITOCTOSHHOTO TOKA, SJIEKTPUUECKOE U
MarHUTHOE TOJsl, ONTHUYECKas CUCTEMA) U CHUMBOJIMYECKUU S3BIK (PU3MKHU TNpU
peleHny y4eOHbIX U IPaKTHYECKUX 3a/1a4;

YBEPEHHO pa3jinyaTh SBJICHUS (TEIJIOBOE pacCLIMpEeHHe (CKaTue), TEIIOBOE
paBHOBECHE, MOBEPXHOCTHOE HATSKEHUE, CMAauMBaHUE, KalWJUIAPHBIEC SIBICHUS,
UCIIapeHue, KOHJAEHCAluUs, IUIaBJIEHUE, KpUCTAUIM3alMs, KHUIIEHHE, CIOCOObI
Teruionepenayn (TEIIONPOBOAHOCTh, KOHBEKIIUS, U3TyUEHHE), TEIUIOBBIE TIOTEPH,
AIIEKTpU3ALMs TeN, B3aHMMOJCHCTBHE 3apsAOB, NEHCTBUS AIIEKTPUUYECKOTO TOKa,
KOPOTKOE 3aMbIKaHUE, B3aUMO/ICHCTBHE MarHUTOB, JICHCTBHE MarHUTHOTO TOJIS Ha
OPOBOJHUK C TOKOM) IO OINHUCAHUIO UX XapaKTEPHBIX CBONCTB M Ha OCHOBE
OTIBITOB, JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHUE;

pacmo3HaBaTh  MPOSIBJICHWE  HW3YYCHHBIX  (DU3MYECKMX  SBICHUH B
OKpyXarolmeMm wmupe (B TOM 4Yucie (QU3NYECKUE SBICHUS B TPUPOIE:
MOBEPXHOCTHBIE U KaNWUISPHbIE SIBJICHUS B NPUPOJE, KPHUCTAUIBI B MPHUPOJE,
uznyuyenue ColiHIa, 3aMep3aHue BOJOEMOB, MOPCKHE OpH3bl, 00pa3oBaHUE POCHI,
TyMaHa, WHEs, CHEra, JJICKTPUYECKUE SIBJICHUS B aTMocdepe, 3IEKTPUUYECTBO
KUBBIX OPTaHU3MOB, MATHUTHOE TI0Jie 3eMiH, Apeiid MOI0COB, PO MATHUTHOTO
moJyisi Il KU3HW Ha 3emJiie, TOJSIpHOE CHUSHHUE), TPU OSTOM MEPEBOIUTH

26



OPAaKTHUECKYI0 3a7ady B y4eOHYI0, BBIACNATh CYLIECTBEHHbIE CBOWCTBA
(mpu3Haky) GU3HUECKUX SIBICHMUIA;

OINKCHIBaTh M3YYCHHBIC CBOMCTBA TEN W (UIUYECKUE SIBICHUS, UCIOIB3YS
dbu3nyeckue BENMYMHBI (TeMmIlepaTypa, BHYTPEHHSII DJHEpPrusi, KOJHUYECTBO
TEIJIOThI, paboTa rasa, yjeibHas TEMJIOEMKOCTh BEIECTBA, YJEJbHAas TEIIOTa
IUIaBJICHUS, YJElbHAs TEIUIOTa MapooOpa3oBaHMs, yJeldbHAs TEIUIOTAa CrOpaHUs
TOTINBA, KO3 (PUIIMEHT MOIE3HOTO ACHCTBUS TETUIOBOM MAIIMHbBI, OTHOCUTEIbHAS
BJIQXHOCTh BO3/yXa, DJEKTPUYECKHM 3apsi, CUjla TOKa, DJIJIEKTPUUYECKOe
HaIpspKeHUE, COMpOTHBICHHE NpoBoAaHMKa, DJ[C B 1enu MNOCTOSHHOTO TOKA,
ANEKTPUUECKOE YAENbHOE COMPOTUBJICHUE BEIIECTBa, pabdoTa U MOIIHOCTh
AIIEKTPUYECKOTO TOKA), PU OMMCAHWU MPABHIBHO TPAKTOBATH (DU3HUUECKUNA CMBICIT
UCIIOJIB3YEMBIX BEJIMYMH, MX OOO3HAYEHUs M €IUHULBI (PU3NYECKHUX BEIUYMH,
HaXOJUTh (OPMYJIbl, CBS3BIBAIONIUE JTAHHYIO (DU3MYECKYIO BEIMYUHY C JPYTUMU
BEJTMYMHAMU, CTPOUTH IpadUKN U3yYCHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEJIIMUNH;

XapaKTEepU30BaTh CBOMCTBAa Tes, (U3UYECKUE SBICHUS M IPOILECCHI,
UCITIOJIb3Ysl OCHOBHBIE TIOJIOXKEHHSI MOJIEKYJISIPHO-KUHETUYECKON TEOPUU CTPOEHUS
BEILECTBA, YPAaBHEHHE TEIUIOBOTO OajlaHCa, 3aKOH COXPAHEHHsS SJIEKTPUUYECKOTO
3apsna, 3akoH KynoHa, NpUHUMI CYNEPIIO3ULIHMH 3JIEKTPUYECKUX II0JEH, 3aKOH
Owma nst yyacTka menu, npaBuia Kupxroda, 3akon Oma Ji71st MOJTHOM 1€ , 3aK0H
Jlxoyns-JIeHna, 3aKOH COXpaHEHHsI 3HEPIHH, MPU ITOM pas3auyaTh CIOBECHYIO
(OpMYIUPOBKY 3aKOHA U €r0 MaTEMaTUYECKOE BhIPAKEHUE;

CTPOUTH MPOCTbIE (PU3MUECKUE MOJENIU PEAIbHbIX OOBEKTOB, MPOLIECCOB U
SBJICHUM, BBIJCIATH IPU OTOM CYLIECTBEHHBIE M BTOPOCTEIICHHBIE CBOMCTBA
00BEKTOB, MPOIIECCOB, SIBICHUHN, MPUMEHITh (U3UUECKUE MOJCIHU JJIsl O0BSICHEHUS
(U3MYECKUX MPOILIECCOB U PEIICHUs YUEeOHBIX 3a/1a4;

OOBSACHATH (PU3UYECKUE SIBJICHUS, POLECCHl U CBOWCTBA TEJl, B TOM YHCJIE U B
KOHTEKCTE€ CHUTyallud MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa, M pelarh
KayeCTBEHHbIE 3a/ladyd, B TOM 4HCJE TpeOyIoUIMe YHUCICHHOTO OLEHUBAHUS
XapaKTEPHBIX 3HAYCHUW (PU3MYECKHX BEJIMYWH, [IPU 3TOM BBIOMPATH aJIEKBATHYIO
(U3MYECKYI0 MOJENb, BBISBIATh MPUUMHHO-CIEICTBEHHBIE CBA3M U BBICTPAUBATh
JOTMYECKYI0 ILIEMOYKY PAaCCyXIECHUM C ONOpOM Ha W3YyYEHHBIE CBOMCTBA
buznyecKux sIBICHUHN, PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIH;

YBEPEHHO pellaTh pacu€THbIC 3ajauu (C Omopoil Ha 2—3 ypaBHEHMS) IO
M3y4aeMbIM TeMaM Kypca (U3UKH, BHIOMpas aJeKBaTHYIO0 (PU3NYECKYIO MOJENb, C
UCIIOJIb30BAaHUEM 3aKOHOB M (HOPMYJ, CBA3BIBAIOIUX (PU3UUYECKHE BEIUMYMHBI,
3alMCBIBATh KPATKOE YCJIOBUE M Pa3BEPHYTOE PEIICHUWE 3a/1ayd, BBISBIATH
HEJOCTAIONINe WK U30BITOUHbIE JaHHbIE, 000OCHOBBIBATH BHIOOP METO/AA PEILICHUS
3a/1aud, WCMOJb30BaTh CIPABOYHBIE JaHHBIE, NPUMEHITh METOAbl AaHaIHM3a
pa3MepHOCTEH, UCMONb30BaTh IpaduuecKkre METOAbl PEIIeHUs 3a]lay, MPOBOJIUTH
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MaTeMaTHYeCKUe TMpeoOpa3oBaHus U PAcu€Thl, OICHUBATh PEATUCTUYHOCTH
MOJlyYEHHOTO 3HA4YeHUs (U3MUECKON BEIMYMHBI U OMPEACNATh Pa3MEPHOCTh
bu3nyeCcKOil BEMNYNHBI, MTOTYYCHHON IPU PEIICHUH 3a/1a4u;

pacrno3HaBaTb MpPOOJEMBI, KOTOPbIE MOYKHO pEUIMTh MpPU OMOLIH
(¢u3nyeCKuX METOAOB, M NpejiaraTb OPUEHTHPOBOYHBIA CIOCOO peUIeHMs], B
ONMCAHUM  HUCCJENOBAHMS  PAacloO3HaBaTh  MPOBEPSEMOE  IMPEANOJI0KECHHE
(rumnoTesy), HHTEPIPETUPOBATH MOJTYYEHHBIN PE3yiIbTAaT;

IPOBOJUTD OMBITHI [0 HAOIIOAECHNUIO (PU3NUECKUX SBICHUM WM (PU3NUECKUX
CBOMCTB Ten (KalmWUISPHBIE SIBJICHMS, 3aBUCUMOCTh JaBJICHHS BO3JyXa OT €ro
o0béMa W TeMmepaTyphl, CKOPOCTH IIpoLiecca OCThIBaHMUS (HarpeBaHus) IpH
U3IyYEHHUH OT LBETa H3JIydaroumedl (MOIJIOMAonieil) MOBEPXHOCTH, CKOPOCTh
UCIIApEHUs] BOJBI OT TEMIIEPATypbl JKUIKOCTH M IUIOMAAU €€ IMOBEPXHOCTH,
IIEKTPU3ALMUs TEJI U B3aUMOJCHCTBHE AIEKTPUUYECKUX 3aps0B, B3aUMOJACHCTBUE
IIOCTOSIHHBIX MarHUTOB, BU3YaJIN3al1sl MATHUTHBIX MOJIEN MOCTOSIHHBIX MATHUTOB,
JEUCTBUSI MarHUTHOTO TOJISI HA MPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBA 3JIEKTPOJIBUraTENsl MOCTOSHHOIO TOKA): (POPMYJIHPOBATH MPOBEPSIEMOE
NpeanojoxkeHue (rumoredy) O  BO3MOXHBIX — pe3yibTaTax  HAOJIOJEHUH,
CaMOCTOSITENILHO cOOMpaTh YCTaHOBKY W3 M30BITOYHOrO Habopa 00OpyJIoBaHMUS,
OIKCHIBATh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOIBL;

IPOBOJUTH TMPSAMbIE U KOCBEHHbIE HW3MEPEHHsS (U3MUECKUX BEITUUYHH
(Temneparypa, OTHOCUTENbHas BIAXHOCTh BO3[yXa, CHJIa TOKa, HAaIpPSIKEHUE,
yAenIbHas TEIUIOEMKOCTh BEIECTBA, CONPOTHBIICHWE IPOBOJHUKA, paboTa Hu
MOIIIHOCTh 3JIEKTPUUYECKOTO TOKA) C MCMIOJIb30BAHUEM AHAJIOTOBBIX U LIH(PPOBBIX
pubOpOB, 0OOCHOBBIBATH BHIOOP MeETOJa M3MEpeHus, (UKCHPOBATH IMOKA3aHUS
puOOPOB, HAXOAUTH 3HAUECHHUE M3MEPSEMOI BETMUYMHBI C TIOMOUIBIO YCPEAHEHUS
PE3YyJbTATOB CEPUM U3MEPEHHI U OLIEHUBATH ITOTPEITHOCTh U3MEPEHUM;

IPOBOANUTH HKCIIEPUMEHTAJIbHbIE UCCIIEOBAHMS 3aBUCUMOCTEH (PU3NUECKUX
BEJIMYMH (3aBUCHMOCTb JABJICHHUS BO3AyXa OT €ro o0béMa M HarpeBaHMs WUIIU
OXJIQXKJICHHUS, UCCIIEOBaHUE SIBJICHUS TEII000MEHA MPU CMEIIMBAHUM XOJIOJHOUN U
ropsiueii BOJABI, 3aBUCUMOCTH CONPOTUBIEHUS TMPOBOJHHMKA OT €ro JUIMHBI,
IUIOLIAAN TOMEPEYHOr0 CEYEHUS M YACJIBHOIO CONPOTUBJICHUS BELIECTBA
IIPOBOJIHUKA, CHJIbBI TOKA, IMPOTEKAOIIEr0 Yepe3 MPOBOJHUK, OT HAIPSHKEHUS Ha
IIPOBOJIHUKE, MCCIIEIOBAHHUE MOCIEAOBATEIIBHOIO U IMAPAJUIEIBHOTO COEAUHEHUI
MIPOBOJTHUKOB): COBMECTHO C yuuTeneM (OpMyIMpOBaTh 3ajJadyy W TUIIOTE3Y
UCCJIEIOBAHUS, CAMOCTOSITEIBHO IUIAHUPOBATh MCCIEIOBAHUE, CAMOCTOSITEIbHO
coOupaTh HKCIEPUMEHTAIBHYI0 YCTAHOBKY C HCIIOJIb30BAHUEM HWHCTPYKLHH,
IPEJCTaBISATh MMOJTYYSHHbIE 3aBUCUMOCTU (PU3MUECKUX BEJIMYUH B BUJAE TAOJIUI U
rpaMKoOB, OLEHUBaTh MOTPEIIHOCTH, [elaTh BBIBOJBI IO pe3yjbTaTaM
UCCJIeI0BAHNUS;
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coOoaTh mpaBwiia Oe3omacHOro Tpylaa mpu padboTe ¢ 1abopaTopHBIM
000pyI0BaHUEM;

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS U3YUYEHHBIX MPHOOPOB, TEXHUUECKUX
YCTPOMCTB M TEXHOJOTHYECKUX TMPOIECCOB C OMOPOM Ha MX OmHcaHus (B TOM
YuClie: CUCTEMa OTOIUICHUS JOMOB, TUTPOMETp, MapoBas TypOWHA, aMIepMeTp,
BOJIbTMETP, CUETUYHK ANEKTPUUECKON IHEPTHH, dJIEKTPOOCBETUTEIbHBIE MPUOOPHI,
HarpeBaTelIbHbIE  3JEKTpOnpHOOpbl  (IPUMEpPBI), MPEJOXPAHUTENH U HX
NpUMEHEHUEe B OBITY U TEXHUKE, NPUMEHEHUE IOCTOSIHHBIX MArHUTOB,
AIIEKTPOMArHUTOB, AJIEKTPOJBUTATENh MOCTOSIHHOTO TOKA), MCIHOJIb3Yysl 3HAHUS O
CBOMCTBaX (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  CrOpaHusi,
ANIEKTPOCKOI,  PEOCTaT), COCTABJIATh CXEMbl DJJIEKTPUYECKHX Lene ¢
NOCJIEIOBATENbHBIM W TNApaJICIbHBIM COEIMHEHHEM 3JEMEHTOB, pasjinyas
YCJIOBHBIE 0003HAUYEHMS AJIEMEHTOB JIEKTPUUECKHUX LIETEH, UCIOJIb30BATh CXEMBI
U CXEMaTHUYHbIC PUCYHKH W3YUYEHHBIX TEXHHUYECKUX YCTPOMCTB, U3MEPUTEIHHBIX
npuOOpPOB M TEXHOJIOTMYECKUX IPOLIECCOB IMPU PEIICHUU y4eOHO-NPAKTUYECKUX
3a/1ay;

NPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O TPUMEPAX) MPAKTUIECKOTO
UCIOJIb30BaHusl (PU3MUECKUX 3HAHUNA B MOBCEJHEBHOW JKU3HU JUIsl OOecredeHus
0e30macHOCTH TIPU OOpaIlleHuH C MPUOOpaMU W TEXHUUYECKHUMH YCTPOUCTBAMH,
COXPAaHEHHUsl 370pPOBbsI U COOJIIOJEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKpYXaroUIen Cpee;

OCYIIECTBISTH MOUCK MH(pOopManmu Gpuzndeckoro coaepkanus B UHTepHeTe,
CaMOCTOSITENILHO (POPMYJIHMpYysl TOMCKOBBIM 3ampoc, Ha OCHOBE HMEIOIIUXCS
3HAHWN W CPaBHEHUS OTMOJHUTEIHHBIX HCTOYHUKOB BBIJEIATH WHGOPMAIIHIO,
KOTOpasi SIBJSIETCS] MPOTUBOPEUNBOI HITM MOXKET OBITh HETOCTOBEPHOM;

UCTIONB30BaTh TPU BBHIMOJTHEHUH Y4YEOHBIX 3aJaHHA HAyYHO-TIOMYJISPHYIO
JUTEPATYPY (PU3NYECKOTrO COAEpKaHHUS, CIIPABOUYHbIE MaTE€pHabl, PECYPChl CETU
WuTepHer, BiajgeTh Npu€MaMU KOHCHEKTUPOBAaHUS TEKCTa, NpeoOpa3oBaHUs
uH(OpMAIUU U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIC NHUCHMEHHBIE M KpaTKUE YCTHBIE COOOIICHHS,
0000611ast “HGOPMALIUIO U3 HECKOJBbKUX UCTOUYHUKOB (PU3UYECKOTO COACPKaHUS, B
TOM  4Wcle MyONMYHO  TPEJACTaBISATh  PE3yJbTaThl  MPOEKTHOW WU
UCCJIEIOBATENbCKOM 1€ATEIbHOCTH, IPU 3TOM I'PAaMOTHO HUCIIOJIb30BATh N3YUYECHHBIN
MOHATUUHBIM  ammapar  Kypca  (U3UKH, CONPOBOXIATh  BBICTYIUICHHE
MPE3CHTALIUEN;
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IIPY BBITIOJTHEHUH y49E€OHBIX MPOEKTOB W HMCCIICOBAHUN (PU3MUECKHUX MPOIECCOB
pacnpenensiaTh OOS3aHHOCTH B TPYIIE B COOTBETCTBHHM C TIOCTABICHHBIMU
3a/layaMu, CJICAWTHh 3a BBIMTOJIHCHHEM IUTaHA JCUCTBUN U KOPPEKTUPOBATH €TO,
aJIicKBaTHO OIICHWBAaTh COOCTBEHHBIM BKJAal B  JACITEIbHOCTh TPYIIIBI,
BBICTpAaWBaTh KOMMYHHKAaTHBHOE B3aWMOJICHCTBHE, TIPOSBISAS TOTOBHOCTH
paspemarh KOHQIHKTHI.

K koHIy 00ydeHus 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, NedopmMaius
(ympyras, mnjiacTudeckas), TpeHHe, IEHTPOCTPEMHUTEIbHOE YCKOPEHHE,
HEBECOMOCTh M IEperpy3Kku, LEHTP TSHKECTH, aOCONIOTHO TBEPIOE TEJO,
LEHTpP TSHKECTH TBEPJOTO Tela, paBHOBECHE, MEXaHUYECKUE KOJECOaHUS U
BOJIHBI, 3BYK, HH(Pa3ByK H YJIbTPa3BYK, AJIEKTPOMATHUTHBIE BOJIHBI,
IKaja 3JEeKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U J1aJIbHO30PKOCTb,
CHEKTpPbl UCIYCKaHUs U MOTJOLIEHUs, alb(da, OeTa- U ramMmma-u3iny4eHus,
W30TOIIBL, SIIEPHAS SHEPrETHKA;

e paznuyaTh SBJIEHUS (PAaBHOMEPHOE W HEPABHOMEPHOE NPSIMOJMHEWHOE
JBUKEHUE, PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JBH)KEHHE, CBOOOJIHOE
NaJICHUE TEJI, PABHOMEPHOE JIBUJKEHHE 10 OKPY’KHOCTH, B3aUMOJCHCTBHE
TEJ, PEaKTUBHOE ABM)KEHUE, KojeOaTelbHOE IBMKEHHE (3aTyXarollue U
BBIHY/ICHHbIE KOJI€OaHMsI), PE30HAHC, BOJHOBOE IBM)KEHHE, OTPAKEHHE
3BYKa, MPSIMOJIMHEWMHOE pacHpOCTpaHEHUE, OTPAKEHUE WU NPEIOMIICHHE
CBETAa, NIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jioKeHUe OeIoro cBeTa B
CHEKTP M CJOXKEHUE CHEKTPaJIbHBIX IIBETOB, JUCIEPCHS CBETA,
€CTECTBEHHAsl PaJMOaKTUBHOCTb, BO3HUKHOBEHME JIMHENYATOrO CIIEKTpa
U3JTy4YEHHsI) 0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

e pacmo3HaBaThb IMPOSIBICHUE HW3YYEHHBIX (U3MUYECKUX SBIECHUU B
OKpyXarolieM Mupe (B TOM uucie (U3NYECKUE SBICHHUS B IPHUPOJIE:
IPWINBBI U OTJIIUBBI, ABMKEHUE IIIaHET COJHEYHOW CUCTEMBI, pEAKTHBHOE
JBUKEHUE SKUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB >KHBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKHME BOJHBI, I[yHAMH, D5XO, IBETa Te,
ONTUYECKUE SIBICHUSA B MPHUPOJE, OUOIOrMYecKoe IeHCTBHE BUIUMOTO,
yJIbTPapUOJIETOBOTO U PEHTICHOBCKOTO M3JIyYCHHUH, €CTECTBEHHBIN
panvoaKkTUBHBIN (POH, KOCMHUYECKHE JIy4yH, PaJAMOAKTHBHOE H3IIyYCHHE
NPUPOAHBIX MHHEPANOB, JEWCTBUE pPAJAMOAKTHBHBIX M3IyYEHUH Ha
OpraHu3M 4eJIoBeKa), MpHU ATOM MEPEBOAMUTH IMPAKTUYECKYIO 3ajayy B
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y4eOHY10, BBIACIATh CYIIECTBEHHbIE CBOMCTBa (NMPHU3HAKU) (PUINUECKUX
SIBIICHUI;

ONKCHIBATh U3YyYEHHBIE CBOMCTBA TEN U (PUINUYECKUE SIBJICHHS, UCIOIB3YS
¢uznuyeckue BENUYMHBI (CpeHSSi U MIHOBEHHAs CKOPOCTh Tejla IpHU
HEPaBHOMEPHOM JIBH)KCHUM, YCKOPEHHE, NEPEMEIIECHUE, IyTh, YIJIOBAs
CKOpPOCTb, CHJIa TPEHMS, CHJIa YIPYTOCTH, CHJIA TSKECTH, YCKOPEHHE
CBOOOJHOIO TMAaJEHUs, BEC Tela, HMMIYJbC Tella, HMIYJIbC CHJIBI,
MEXaHW4yecKas paboTa M MOIIHOCTb, IOTEHUUAIbHAas OHHEPIUsl Tena,
IOJHATOrO HAJ IOBEPXHOCTHIO 3€MJIM, NOTCHIMAIBHAS DHEPTUS CKATOU
IIPY’KUHBI, KHHETHYECKash DSHEPIWs, IIOJHAs MEXaHW4YecKas JSHEeprus,
NEPUOJ U YacTOTa KojeOaHul, UIMHA BOJIHBI, TPOMKOCTh 3ByKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTENIb MPEIIOMIICHUS CPEAbI), TP OMUCAHUU
IPAaBWJIBHO TPAKTOBATh (U3UYECKUN CMBICI HCIHOJIb3YEMBIX BEJIUYMH,
0003HAUYEHUA U EIUHUIBI (PU3NYECKUX BEIMYMH, HAXOIUTh (POPMYJIBL,
CBSA3BIBAIOLIME JAHHYIO (PU3NYECKYIO BEJIUYHMHY C APYTHMMH BEIMYHHAMM,
CTPOUTH 'paprKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;
XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBICHUS M IPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs JHEPIHH, 3aKOH BCEMHUPHOTO TATOTEHUS,
IPUHIUI CYNEPHO3ULIHUHA CHWJI, NPUHLUI OTHOCUTEIbHOCTH [ amwies,
3aKkOoHbl HbIOTOHA, 3aKOH COXpaHEHUs HMITYJIbCA, 3aKOHbI OTPAXEHUS U
IIPEJIOMIIEHUS CBETA, 3aKOHBI COXPAHEHHUS 3apsJOBOTO U MACCOBOT'0O YHCEI
OpU SJACPHBIX PEAKIMIX, MPU 3TOM J1aBaTh CIOBECHYI (OPMYIUPOBKY
3aKOHA M 3aIMCBhIBAaTh €0 MaTEMaTUYECKOE BBIPAKEHHUE;

OOBSCHATh (PU3NYECKUE TPOLECCHl U CBOMCTBA TEl, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHPOBAHHOTO XapaKTepa: BBIABIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 2—3 JTOTUYECKUX
[1aroB C OMoOpod Ha 2-3 W3Y4YEHHBIX CBOWCTBA (PU3MUECKHUX SIBICHHM,
(bu3nyeCKnX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiath pacy€THble 3adayd  (omMparoluecs Ha cucteMy U3 23
ypaBHEHUI), UCHOJB3Ys 3aKOHBI U (POPMYIIbI, CBA3BIBAIOLINE (U3UUECKUE
BEJIMYMHBI: HAa OCHOBE aHajau3a YCJIOBUS 3aJauM 3aIllMChIBATH KpaTKOeE
YCIIOBUE, BBISBIATh HEIOCTAIOIINE WM U30BITOUHbIE JaHHbIE, BHIOUPATH
3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE JIJISl PELIeHHMs], TPOBOAUTH PAcUEThl U
OLICHMBATh PEATMCTHUYHOCTh [MOJYYEHHOTO 3HAuY€HUA (PU3HUECKOU
BEJTUYMHBIL;

pacro3HaBaTh MPOOJEMbl, KOTOpPbIE MOXXHO PEUIUTh MpPU OMOIIU
(Gu3NYECKUX METO/OB, HCIONb3Yysl OMHCAHME HCCIIECIOBAHMS, BbIIEIATH
IIPOBEPSAEMOE IPEAINOJIOKEHNE, OLIEHUBaTh MPAaBWIBHOCTh MOpPsJKa
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NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIOIEHUH U OIIBITOB;

IPOBOAUTH OMBITHl MO HAOMIOACHUIO (PU3UYECKUX SBICHUM WIH
bu3nUeckux CBOMCTB Ten (M3ydeHHe BTOporo 3akoHa HwioToHa, 3akoHa
COXpaHEHUs] PHEPTUH, 3aBUCUMOCTH Mepuoia KoyeOaHU MNpYKMHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYIbI MAJIBIX KOJICOaHMH, IPSIMOJIMHEHOE PaCIIpOCTPAHEHNE CBETA,
pasiiokeHre Oenoro cBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paxKeHUs B
IJIOCKOM 3€pKajie U CBOWMCTB H300pakKeHHUsl MpeaMera B CcOoOUparomiei
JVH3€, HAOJIOJEHUE CIUIOMIHBIX M JIMHEHMYaThIX CHEKTPOB HU3ITyUCHHS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY U3 M30BITOUHOrO Habopa
0o0Opy/lOBaHUs, OMNHUCHIBATH XOJ OMNbITAa U €ro  pe3yJbTaThl,
(GbopMyJIHpOBaTh BHIBOJIBI;

IPOBOAUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEPEHUH, onpeaenss
CpellHEe 3HAYeHUE U3MepAeMOl BeIMYMUHBI ((POKYCHOE pacCTOSHUE
coOuparomel JMH3bl), OOOCHOBBIBaTH BBIOOp cHocob0a H3MEPEHHS
(M3MepUTEILHOTO TPUOOPaA);

IPOBOANUTH HCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEIMYUH C
UCIIOJIb30BaHUEM TNPSAMBIX HU3MEpPEHUM (3aBUCUMOCTb IyTH OT BPEMEHHU
P PaBHOYCKOPEHHOM [IBJKEHMHM O€3 HayajJbHOM CKOpOCTH, Mepuoaa
KOJIe0aHU MaTeMaTHYEeCKOrO0 MasTHHUKA OT IJUHBI HHUTH, 3aBUCHMOCTHU
yrja OTpa)k€HHUsl CBETa OT yrIja MaJeHus W yria MpeloMJIEHHs] OT yria
NaJeHus): IUIAHUPOBATh HCCJIEIOBAHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (PUKCHUpOBaTh pe3ysbTaThl IMOJYYEHHOW 3aBUCUMOCTHU
¢bu3nYecKX BEJIWYMH B BUJAE TaOJMWIl U rpadUKOB, JeiaTh BBIBOJBI IO
pe3ylbTaTaM HCCIIeA0BaAHNUS;

IPOBOJUTH KOCBEHHBIE H3MEpeHUs (U3NYECKUX BEJIWYUH (CpenHsis
CKOpPOCTb M YCKOpDEHHE Teja NpU pPaBHOYCKOPEHHOM JBUKECHHH,
YCKOpPEHHE CBOOOJIHOTO MaJieHUsl, KECTKOCTh MPY>KUHBI, KOAIDPUIIUEHT
TPEHHsI CKOJBKCHHs, MEXaHHueckas paboTa W MOIIHOCTh, YacToTa H
nepuoa KojeOaHWi MaTeMaTHYecKOro U TMPYKUHHOTO MAasTHUKOB,
ONTUYECKas CWiIa COOMpAaroIe JIMH3BL, PAJAMOAKTHBHBIA  (OH):
IUTAHUPOBAaTh M3MEPEHHUs, COOUpaTh SKCIEPUMEHTANbHYIO YCTAaHOBKY HU
BBITIOJHATh U3MEPEHHS, CIEAysl MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATH
3HAa4YCHHUE BEJIMYMHBI U aHAJM3UPOBATH MOTyUYEHHBIE PE3yIbTAThI C YUYETOM
3aJJaHHOU MOTPEIIHOCTU U3MEPEHHUI;

COOJTI0IaTh MIpaBUjIa TEXHUKU O€30MaCHOCTH MpH paboTe C JIabopaTOPHBIM
000pyZI0BaHUEM;
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pa3iauyaTh OCHOBHBIE TPU3HAKK M3YYEHHBIX (PUIUUECKUX MOJIEeH:
MaTepuajgbHas TOuYKa, aOCOMIOTHO TBEPJOE TENO, TOUYCUHBIH HCTOUYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAaHETapHas MOJENIb aToMa, HYKJIOHHas
MOJIeJTb aTOMHOTO SIIIpa;

XapaKTepu30BaTh MPHUHIMIBI JEHCTBUS HM3YyYEHHBIX TPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMNOpOM Ha WX omucaHus (B TOM YHUCIE:
CHHIOMETP, MATYUKH TOJIOKEHHUS, PACCTOSHUS M YCKOPEHHsS, paKeTa,
9XOJIOT, OYKH, TMEpHCKom, ¢oToanmnapar, ONTHYESCKHE CBETOBO/IBI,
CTIIEKTPOCKOT, JO3MMETp, Kamepa BuibcoHa), HCHONB3ysS 3HAHUA O
CBOMCTBaX (PHU3MYECKUX SBICHUA W HEOOXOmuMbIe (U3HUECKUE
3aKOHOMEPHOCTH;

WCITOJIB30BATh CXEMBI M CXEMAaTUYHBIC PUCYHKU M3YUYEHHBIX TEXHUYCCKUX
YCTPOMCTB, U3MEPUTENbHBIX MPUOOPOB M TEXHOJOTUYECKUX MPOIECCOB
Opy peHIeHUH Y4YeOHO-TIPAKTUYECKUX 3a7ad, ONTHYECKHE CXEMBbI IS
MOCTPOEHUS N300PAKEHU B INTIOCKOM 3€pKajie U COOMpAaroLIel JIMH3E;
NPUBOAUTh  TMPUMEpPHl  (HAXOMWTh  HWHPOpMAIMIO O  TIPHUMEpax)
MPAKTHYECKOTO HCIOJIB30BaHUsA (PU3MYECKMX 3HAHWW B TOBCEIHEBHOU
KU3HH JIJIs1 oOecrieueHusi 6€30MacHOCTU MpU oOpalieHuu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3/I0pPOBbS U COONIOECHUSA
HOPM DKOJIOTUYECKOTO TOBEJICHHSI B OKPY>KaIOIIeH cpeie;

OCYIIECTBIISITh TOWUCK HHPOpPMAIMK  (PU3UYECKOTO COJACpKAHUSI B
HHuTepHeTe, caMOCTOATENbHO (OPMYIHUPYsI TOMCKOBBIN 3allpoc, HAXOAUTh
NyTU ONpPEeNIEHUsI JOCTOBEPHOCTH MOJYYEHHON MH(QOpMAIMK Ha OCHOBE
UMEIOIINXCS 3HAHUH U TOTIOTHUTEIHHBIX UCTOUYHUKOB;

MCTIOJIb30BaTh MPH BBIMOJHEHWN YYEOHBIX 3a/laHUi HAyYHO-TIOMYJISIPHYIO
JUTEepaTypy  (QHU3MYECKOTO  COACpX aHHs, CIPABOYHBIE MaTEepHAIIbI,
pecypchl cetu MHTepHEeT, BajgeTh mpuéMamMu KOHCIIEKTHPOBAHUS TEKCTa,
npeodpazoBaHusi HGOPMALIUU U3 OJJHOW 3HAKOBON CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE M YCTHBIE COOOIIEHUS HA OCHOBE
uHGOpPMAIIMM W3 HECKOJBKUX HCTOYHUKOB (DHU3MUECKOTO COACPIKAHMS,
myOJIMYHO TPEACTABIATh Pe3yIbTaThl MPOSKTHOM WIIM UCCIEN0BATEIbCKON
NEeSATeTbHOCTH, TPU 3TOM TPAMOTHO  HCIIOJNB30BaTh  HM3yUYCHHBIN
MOHATUUHBIM ammapaT W3y4yaeMoro paszziena (U3UKH U COMPOBOXKIATh
BBICTYIJICHUE TIpe3eHTalell ¢ y4€ToM OCOOCHHOCTEH ayJIuTOpUHU
CBEPCTHHUKOB.
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TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KounvecTBO 4acoB DJIeKTPOHHbIE
HanmeHnoBaHMe pa3ae/ioB U TeM (uu¢poBbie)
Ne n/m Kourtpoannsie Ilpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pazjen 1. ®usuka u eé pojib B IO3HAHMHU OKPY:KAKOIIEro MUpa
1.1 ®duznka — HayKa o pUpojie 2
1.2 OuU3NYECKUE BETUYNHBI 4 3
1.3 EcrecTBeHHO-Hay4HBIN METOJI TO3HAHMS 2
Htoro no pazneny 8
Pasnen 2. [lepBonavaibHble CBeJeHHs 0 CTPOEHHH BelllecTBA
2.1 CrpoeHue BemiecTsa 2 1
JIBM>KeHue U B3aUMOJICHCTBUE YaCTHI]
2.2 4 2
BEIIeCTBA
2.3 ArperatHble COCTOSIHUS BEILIECTBA 1
Uroro no pazgeny 7
Paznen 3. /IBuskeHue U B3auMo/ieiicTBHE TeJl
3.1 MexaHndueckoe OBIKEHIE 10 2
3.2 Nuepuus, Macca, INIOTHOCTH 9 1
3.3 Cuia. Bune! cun 15 1 3
Hroro no pazneny 34
Paznen 4. /laBiienne TBEPABIX TeJl, )KUAKOCTEH U ra3oB
4.1 Hasnenue. Ilepenaya naBieHus TBEPABIMU 5 2




TCJIaMU, XUJKOCTAMHU U ra3daMu

4.2 JlaBieHue KuJIKOCTU
43 ATMochepHOe 1aBlICHHE 5 1
44 HCI/ICTBITI‘C KHUJKOCTHU U Ta3a Ha 12 3
MOTPY>KEHHOE B HUX TEJO
Hroro no pazgeny 28
Paznen 5. PaboTa 1 MOIIHOCTB. JHePrus
5.1 Pabora 1 MOITHOCTB 6
5.2 [IpocTeie MexaHU3MBbI 2
5.3 MexaHnuueckasi JHEprus
Hroro no pasaeny 19
Pa3nea 6. IloBTopuTte1bHO-000011a101M I MOAYJIb
6.1 IToBTOpUTENBEHO-00001IAIOLINI MOTY B 6
Hroro nio pazgeny 6
OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 23
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8 KVIACC

KoanuectBo yacos DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbIie
Ne i/m P Kourposbubie IIpakTHyeckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcsl
Paznen 1. TerioBble siBieHUs
1.1 CTpoeHue U CBOMCTBA BEILIECTBA 6
1.2 TenuioBbIe MpoLIECCHI 33 1 6.5
Wroro no pasaeny 39
Pazjen 2. DiekTpuyeckue U MATHUTHBIE SIBJICHUS
)1 DneKTpuuecKue 3apsaabl. 3apsHKeHHBIE Teja 9 1
) U X B3aUMOJICHCTBHS
22 IToCTOSIHHBIN DIIEKTPUYECKUN TOK 31 1 10
2.3 MarsuTtHbIe SBICHUS 11 2 4
24 DNIeKTPOMarHuTHasE MHIYKIUS 7
Hroro nio pazgeny 58
Pa3nea 3. IloBTopuTe1bH0-00001Ia101M I MOYJIb
3.1 [ToBTOpHUTETEHO-0000IIAFOIIHI MOTYJTh 5
Hroro no pazneny 5
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 5 22.5
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9 KVIACC

KoanuectBo yacos
HaumeHoBaHue pa3ieioB U TeM JyekTpoHHbIE (U(PPOBBIE)
Ne n/m Kontpoabnbsie IlpakTuueckue
NMPoOrpaMmblI Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThbI padoThI
Pa3pen 1. Mexannueckue siBJICHUA
MexaHH4YeCKOe IBIHYKEHUE B CITOCOOBI €ro
1.1 A 10 1 https://m.edsoo.ru/CEOGHRGTL
OTIFICAHHUS
1.2 BsaumoneiictBue Ten 20 1 3 https://m.edsoo.ru/UCIRQAF4C
1.3 3aKOHBI COXpaHEHUs 10 3 https://m.edsoo.ru/SHEC3Y25B
Hroro no paszneny 40
Pa3jnen 2. Mexanuyeckue KoJjie0aHUs U BOJHBI
2.1 ‘ Mexanunueckue KoneOaHus 7 3 https://m.edsoo.ru/SSVIGSAI3
22 ‘ MexaHuueckre BOJIHBI. 3BYK 8 1 3 https://m.edsoo.ru/DHIJGSAS50
Hroro no paszneny 15
Pasjen 3. DieKTpoMarHuTHOE MOJie U JIEKTPOMATHUTHbIE BOJIHBI
DNEeKTPOMarHUTHOE TOJIE U
3.1 6 2 https://m.edsoo.ru/DT98BSEY0
AIIEKTPOMArHUTHBIC BOJIHBI
Wroro no pazneny 6
Pa3nen 4. CBeToBbIe IBJICHUSA
4.1 3aK0HBI paCIIpOCTPAHEHHUS CBETA 6 2 https://m.edsoo.ru/HBN3NMK2M
4.2 JIun3bl 1 onTHYecKue TPUOOPHI 6 3 https://m.edsoo.ru/20WNYKRX1
4.3 Paznoxxenue 6e10ro cBeTa B CIEKTP 3 2 https://m.edsoo.ru/2Z5SAHODTO
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Hroro no pazneny 15
Pazgen S. KBanToBbIe siBJIeHUS
141
5.1 CHIYCKAMHE 1 HOTIOMICHHE cBeta 4 1 https://m.edsoo.r/BKSE4AQQS
aTOMOM
5.2 CTpoeHue aTOMHOTIO siapa 1 https://m.edsoo.ru/U3WX2R6IB
5.3 ‘ Snepuble peakuu 1 1 https://m.edsoo.ru/TMMVY9VSF
Hroro no pasaeny 17
Pa3neu 6. [loBTopuTte1bHO-000011a101IM I MOYJIb
I1 600
6.1 OBTOPEHHUE H ODODIICHHE COACPIAIA 9 2 https://m.edsoo.ru/JKQXVISBE
Kypca ¢usuku 3a 7-9 kinace
Hroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10
- 102 3 27

I[TPOTPAMME
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HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

®du3uka — HayKa o Ipupoze. SBnenus
IIPUPOJIBI

KoaudecTBO 4acoB

Bcero

KonTposabHubie
padoThbI

IIpakTHyeckue
padoThI

Jlara
U3YYeHUS

DJIEeKTPOHHbIE
uudposbie

o0pa3oBaTe/bHbIE

pecypchl

duznueckue ABICHUS
®dusznyeckue BeIUUUHbl. Pa3MepHOCTD.

Ouznyeckue npudopsl. [lorpenrHoctu mpu
MPSIMBIX U3MEPEHUAX

VYpok-uccnenosanue "M3mepenne
JUHENWHBIX pa3MepOB TN U MPOMEKYTKOB
BpEMEHH"

JlaGopaTtopHast pabota "H3mepenne
00BbEMa KUIKOCTH U TBEpAOTO Tema"
JlaGopatopHas pabota "OnpezneneHue
pa3MepoB Maibix Ten. Merop psiioB”
Meroas! Hay4uHOro no3Ha"us. Onucanue

(bU3UYECKUX SIBICHUHN C TIOMOIIIBIO
mMoaenein

VYpok-uccnenoanue "[IpoBepka
TUIOTE3bl: AAIHOCTD MOJIETA IIApHKa,
MYIIEHHOTO FTOPU30HTAJIBHO, TEM OOJIbIIIE,
yeM OoJIbIIIe BHICOTA ITycKa"

Ctpoenue BemecTBa. OMbITHI,
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10

JTOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE
BELIECTBA

JlaGopaTtopHas pabora "OreHka 1uameTpa
aToOMa METOJIOM PSOB (C UCHIOJIB30BAHUEM
dotorpaduii)"

11

Ypok-uccnenoranue "Habmonenue
TEIJIOBOTO paciupeHus ra3oB. ONbITH 110
0OHapYXEHUIO ICUCTBUS CUIT
MOJIEKYJIIPHOTO IPUTSKEHUS"

12

13

14

JBumxxenne gactuil Bemiecta. Auddysus.
bpoyHOBCKOE IBHKEHUE
VYpok-uccnenosanue "Habmronenue u
00BbsICHEHHE OPOYHOBCKOTO JIBUKECHUS U

nuddyszun"
B3aumopeiicTBue yacTUIl BEIIECTBA:
MPUTSKEHUE U OTTAJTKUBAHUE

15

ArperaTHbIe COCTOSIHHSI BEIIECTBA.
Oco0EeHHOCTH arperaTHBIX COCTOSTHUM
BOJIBI

16

17

18

Mexannueckoe asuxenue. 11yTs,
TPAEKTOPHS, IEPEMEILICHHE
PaBHOMEpHOE M HEPABHOMEPHOE
nBuxeHne. CKopocThb

HaxoxeHne cKopocTH, IyTH U BPEMEHU
IIPY paBHOMEPHOM IPSAMOJIMHENHOM
JBUKEHUHU

19

JlaGopaTtopHast pabora "Onpenenenue
CKOpPOCTH PaBHOMEPHOTO JBHKEHUA"
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['paduku npsAMOTUHEIHOTO PABHOMEPHOTO

20
JIBIKECHUS

)1 Pemenue 3anau no treme "Pacuer cpenneit
ckopocth"
JlaboparopHas pabota "OnpeneneHue

22 CpeaHel CKOPOCTH CKOJIBKEHHs OpycKa
WJIH IIapUKa 10 HAKJIOHHOW MIoCKOoCTH"

3 OTHOCUTENBHOCTD IBMKEHHS. CII0KEeHHE
CKOpOCTEM MpH NapaJIeTbHOM JIBUKEHUN
[Tomrydenue u ananu3s rpaduKkoB

24 3aBUCHUMOCTH IYTH U CKOPOCTHU ABMKECHUS
OT BpEeMEHHI
Pemenue rpaduueckux 3aaad mo Teme

25 "Mexanuka. PaBHOMepHOE
NpsIMOJIMHEITHOE IBUKEHUE"

26 SBnenue nHepuMU. 3aKOH HHEPLIUU
BzaumopeiicTBue Ten Kak npuurMHa

7 M3MEHEHUs1 CKOpOoCcTU. Macca Tena Kak
Mepa UHEPTHOCTH Teja Mpu
MOCTYTATEILHOM JIBHYKEHUHT

73 Ypok-uccienosanue "CpaBHeHHE Macc 110
B3aUMOJICUCTBUIO TEN"

29 II;moTHOCTE BemecTBa

30 JlaGopatopHas pabota "OnpezneneHue
IJIOTHOCTH TBEpAOTO Tena'

31 Pemenne 3amau mo teme "Macca Tea.
[InoTHOCTH BemecTBa"

32 Cwmecu u crutaBel. [ToBepxHOCTHAS U
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JIMHEMHAs IIOTHOCTh

[ToaroroBka K KOHTPOJILHOM paboTe MO
teme "duznka — HayKa 0 IpUpoJe.

33 [TepBoHavanbHBIE CBEICHUS 00 aTOMHO-
MOJIEKYJISIPHOM CTPOCHUHU BEUIECTBA.
Mexanuka"

KonTponbsHas padora no teme "®duznka —

34 Hayka o npupoje. [lepBoHauanbHbIe
CBeZIeHHsI 00 aTOMHO-MOJIEKYJISIPHOM
CTpOeHUU BeniecTBa. Mexanuka"

35 Cua. SIBnenue tsarorenus. Cuiia TsXKECTH

36 N3o0pakenue cwit. Pemenne 3amay mo
teme "OrnpeneneHue cuibl TxecTn"

37 Cuna ynpyrocrtu. 3akoH ['yka

38 Bec tena. U3smepenune cui. JluHamomeTp
Ypok-uccnenoBanue "Habmonenue

39 M3MEHEHUs CKOPOCTH IIPU
B3auMOJIeCTBUU TeN"

40 Pemenue 3anau no teme "Cuna ynpyrocru.
Bec rena"

JlaGopaTtopHnas pabota "OMBITHI,

41 JIEMOHCTPHUPYIOIINE 3aBUCUMOCTh
pacTspkeHus (aeopmariiu) NpyKUHbI OT
MIPUIIOKEHHOM CHIIBI"

42 Cuna tpeHus

43 Cnoxenue cui. PaBHonelcTByoIIas cuia

44 Pentenue 3anaud mo teme "CrnokeHUe CUIIL.

PaBHopelicTByromas cuia"
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Penrenue 3amau mo teMe "B3aumonencTeue

45
ten. Cuibl B MeXaHuKe"
Pemenue 3amau no treme "Cuna tpenus".

46 Ypok-uccienoBaHue 1o Teme
"HccneqoBaHue 3aBUCUMOCTH CHIIBI
TPEHUS OT IUIOIIAJX CONTPUKOCHOBEHUS"
JlabopaTtopHas padota "OnbITHI,
JEMOHCTPHUPYIOIINE 3aBUCIMOCTD CHIIBI

47 TPEHUS CKOJILKEHUS OT CHJIBI JIABJICHHUS 1
XapakKTepa CONMPUKACAFOITUXCS
noBepxHoCcTe"

43 Pemenue 3agau mo teme "B3aumMopericTBue
tes. Cuiibl B MexaHuke"

49 KonTponbHas pabora no teme
"BzaumopeiictBue Ten"

50 JlaBneHne TBEPIBIX TeEI

51 Ypoxk-skcnepumenT "CrocoObl
ompeieNICHus JaBJIeHUs TBepAoro Tena'

57 VYpok-uccnenoBanue "3aBUCUMOCTh
JIaBJICHU ra3a OT TeMIeparypsl”

53 JlaByieHre KUIKOCTEH U Tra30B. 3aKOH
ITackans

54 ITHeBMaTHUECKHE yCTPOMCTBA

55 3aBUCUMOCTbD JIaBJICHUS KUJIKOCTH OT
IITyOuHBI

56 [M'uapocTaTudeckuii mapamaokc

57 VYpoxk-nipoekT "N3yuenne cooOmiaromumxcs

cocyaoB"
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Ypok-koubepenmus "I uapaBindeckue

58 "
MEXaHU3MbI

59 Hcnonp30BaHre BHICOKUX J1aBJICHUN B
COBPEMEHHBIX TEXHOJIOTHUSIX

60 Pemenue 3agau nmo teme "JlaBnenue
KUIKOCTH"

61 ATMocdepa 3emiu 1 MPUIHUHBI €€
CyIIIECTBOBaHUS

62 VYpok-uccnenosanue "l[IposiBienue
JercTBus aTMoc(epHOro naBiaeHus"

63 N3mepenne atMochepHOTO JaBICHHUS.
OneiT Toppuuennu
3aBHUCHUMOCThH aTMOC(HEPHOTO JaBICHUS OT

64 BBICOTHI HaJl ypoBHeM Mops. [Tpubopsr s
W3MEPEHHS aTMOC(EPHOTO JTaBIICHUS

65 bapomerp-anepoun. AtmochepHoe
JIABJICHUE Ha PA3JIMYHBIX BBICOTAX

66 BrrrankuBaromas cuna. 3akoH Apxumesa

67 Pemenue 3agau no reme "3akoH
Apxumena"
Ypok-uccnenoBanue

63 "JKcrepuMeHTaIbHOE OOHApYKEHHE
JIEMCTBHUS )KUJIKOCTHU U Ta3a Ha
NOTPYKEHHOE B HUX Teno"
JlaGopaTtopHas pabota "Onpenenenue

69 BBITAJIKUBAIOIIEH CHJIBI, IEHCTBYIOIIEN HA
TEJO0, IOIPY>KEHHOE B )KUJKOCTD"

70 IInaBanue Ten

45




JlaGopaTtophast padota "HcciaenoBanue

71 3aBHCUMOCTH Beca Teja B BOJIe OT o0bema
NOTPYKEHHOU B UJIKOCTb 4acTu Tesa"

72 BosnyxomnaBanue. [lnaBanue cyoB

7 Pemenne 3ama4 mmo teme "3akoH
Apxumena. Yciosus niaaBaHus Ten'"
Pemenne 3agay o teme " [lelicTBre

74 JKUJIKOCTH ¥ Ta3a Ha MOTPYKEHHOE B HUX
Teno"
Vpok-npoekt "KoncrpyupoBanue

75 apeoMeTpa WM JIOJAKU U OTpeIeTICHUE
rpy30M0AbEMHOCTH"
[ToaroroBka Kk KOHTPOJIBHOM pabOTe MO

76 teMe "JlaBineHue TBEpAbIX Tell, )KUAKOCTEN
1 ra3oB"

77 KonTponbHnas pabora no teme "JlaBienue
TBEPJIBIX TEJ, )KUJIKOCTEH U Ta3oB"

78 Mexanunueckas pabota

79 MoHOCTh

20 Pemenue 3a1au Ha onpeeneHue padboTh U
MOIIIHOCTU

81 PaGota cuibl TSKECTH M CUITBI TPEHUS

20 VYpok-uccnenopanue "Pacuyétr MOIHOCTH,
pa3BHBAaEMOM MPHU MOIBEME O JIeCTHHIIE"

83 [IpocThie MexaHU3MBI

84 MowmeHnT cuibl. [IpaBuino MOMEHTOB

85 JlaGopatopHas pabota "M3yueHue nmpasuia

pbriara ajist moABMXKHOTO U HCITOABUXKHOT'O
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86

0JIOKOB"

"3010TOC MPaBUIIO" MEXAHUKHU

87

88

89

Pentenue 3amau mo treMe "30510T0€E
npaBuiio MexaHuku" / Beepoccuiickas
npoBepouHas pabora

Pemenue 3amay 1o reme "Padora cuiibl
TSDKECTHU U CHJIbl TpeHus" / Beepoccuiickas
IIpoBepoyHas pabora

Vpok-npoekt "[IpoexTupoBanue
MOJIMCIIACTOB € 3aJJaHHBIMU TTapaMeTpamu”

90

Ypoxk-koudeperuus "IIpocTsie
MEXaHU3MBI B OBITY, TEXHHUKE, )KUBBIX
opranuzmax"

91

92

Koadduiment nonesHoro aeicTust
MIPOCTBIX MEXaHU3MOB

JlaGopatopHas pabota "OnpezneneHue
KIIJI moaBM>XKHOTO M HEIOABHUIKHOTO
6510k0B"

93

Mexannueckas sHeprus. Kunernueckas u
MOTEHIUAIbHAS DHEPTUs

94

95

3aK0H COXpaHEHUsI MEXaHUIECKOM
SHEPTUU

VYpok-3KcnepuMeHT "JKCnepuMEeHTAIbHOE
onpeieJIeHuE N3MEHEHUS! KHHETUYECKOU U
MOTEHIIUATBHON SHEPTUH MPU CKaThIBAHUU
TeJla MO HaKJIOHHOM MIOCKOCTH"

96

[MoaroroBka K KOHTPOJILHOM paboTe 1Mo
teme "Pabota u MomHOCTh. DHEeprus"
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KoHnTtponbhas padora mo teme "Pabora u

97 1
MOIIIHOCTb. DHeprus"
Pabora c TekcTamu 1o Teme

98 1
"MexaHndeckoe ABrKeHue"

99 Pabota c rexcramu 1o Teme "CtpoeHue 1
BelecTna”

100 Pa6ota c rekctamu o Teme "Cuiibl B 1
npupoze"

101 Pa.(.30Ta C TEeKCTaMH I10 TeiMe "JlaBneHue |
TBEPABIX TEJN, KUAKOCTEH U ra3oB”

102 Pabora ¢ Texkctamu o Teme "OHeprusi. 1
[IpocTsie MexaHu3MBI"

OBUIEE KOJIMYECTBO YACOB I10 102 73

I[TPOTPAMME
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8 KVIACC

KosaunuyectBo yacos DJIEeKTPOHHbIE
Ne ara ugpossbie
/i Tema ypoka Beero Konrpoabnbsie IIpakTHyeckue fll3yqemm :)Iﬁlil;l;OBaTeJILHble
padoThbI padoThI pecypenI
OcCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-
1 KMHETUYECKON TEOPUU U X ONBITHBIC 1
MOITBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYJT 1
3 Mopenu TBepaOro, KUAKOTO U |
ra3o00pa3HOro COCTOSIHUH BEIIeCTBa
Ypok-koHpepenmus "Kpucraimnnaeckue u
4 amopdusie Tena. ['paden. [lomyuenue 1
MCKYCCTBEHHBIX anMa3oB"
5 CmauuBaHue ¥ KanWIISIPHOCTD. |
[ToBepXHOCTHOE HATSKEHHE
TemoBoe paclIupeHue U CxaTtue 1
Tennosoe neukeHue. Temmeparypa 1
TemnepaTypHbIe Kbl 1
9 BuyTpenHsist sHeprus u cnocoObl eé 1
U3MEHEHUS
10 Buas! Tennonepenaun 1
Vpoxk-koupepennus "Hcnonp3oBanue
11 TEIUIOBBIX CBOMCTB BEILLIECTB U MAaTEPUAIIOB B 1
LeIsIX SHeprocoepexeHus "
12 KonnuecTBO TEIUIOTEL. Y aenbHasg |

TCIINIIOEMKOCTD
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13

14

15

VYpoxk-uccinenosanue "lIpoBepka rumnoresbl
JTUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOMKA
KUJKOCTA B TEPMOMETPUUYECKON TPyOKE OT
TeMneparypol"

YpaBHeHHE TEIIOBOTO OanaHca.
TennooOMeH U TEIUIOBOE paBHOBECHE. 3aKOH
Herorona—Puxmana

JlaGopaTtopHas padota "HcciaenoBanue
SIBJICHHS TETUIOOOMEHA IMPY CMENTUBAHUN
XOJIOJTHOW U ropsiyeit BobI"

16

Pemenne 3amau no reme "TermooOmeH u
TEIJIOBOE paBHOBecHE"

17

18

19

JlaGopaTtopHast pabora "Ornpeznenenue
KOJIMYECTBA TEIUIOTHI, IIOJTYYCHHOTO BOJIOH
IIPH TETI0O0OMEHE C HarpeThIM
METaJUTMYECKUM IIWIHHAPOM"

[TnaBrneHue u OTBEpACBaHHE
KPUCTALTMYCCKHUX BEIIECTB. Y AeNbHAS
TEIUIOTA TUIABJICHUS

Pemienne 3amad mo Teme "[InaBneHue u
OTBCPACBAHUC KPUCTAJUIMYCCKUX Ten"

20

JlabopaTtopHnas pabota "Onpezaenenne
YIEIbHOW TEIUTIOTHI TUIaBIEHUS Jibaa"

21

VYpoxk-uccnenosanue "CpaBHEHHE TTPOIIECCOB
IJIAaBJICHUA KPUCTATINIMYCCKUX TCJI U
pa3MsArdeHus Mpyu HarpeBaHUU aMop(HBIX

TCI

22

[TapoobpazoBanue 1 KOHICHCAITHS.
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Ucnapenue

Kunenue. Y nennHag Temwiora
napooOpa3oBaHus. 3aBUCUMOCTh

23 TEMIIEPATypbl KUTIEHUS OT aTMOC(hepHOTro
JTaBJICHUS

24 Pemenue 3amau o Teme "IlapoobpaszoBanue
1 KuneHue"
Ypok-uccienoBanue "OObsICHCHHE

25 3aBUCUMOCTH TEMIIEPATYpbl KUIIEHUS OT 1
naBieHus"

26 HachbleHHBIA 1 HeHACHIIEHHBIH Hap.
BnaxHocTts Bo3nyxa
BnaxxHOoCTB BO3/1yXa M €€ U3MEPEHHUE.

27 JlaGopatopHas pabota "OnpezneneHue 0.5
OTHOCHUTEJIbHOM BJIAXXHOCTHU BO3/ayxa"

28 Pemenne 3amau no reme "Bnaxnoctn"
Pemenue 3anau v ananus cutyamuu,

29 CBSI3aHHBIX C SIBICHUSMU UCTIAPEHUS U
KOH/JICHCAllUU

30 DHeprus TOmIMBa. Y IeibHas TeraoTa
CrOpaHus

31 [TpuHIUTIBI paOOTHI TETIIIOBBIX JBUTATEINCH

1 [TapoBas TypOuHa. [[Burarens BHyTPEHHETO
CrOpaHus

33 KIIJI TenmoBoro aBuraress

34 Pemenne 3amgau no reme "KIIJI remioBoro
nBuraresns"

35 Ypok-koHpepenius "TemioBsie qBUTATETN

51




Y 3aluTa OKpyxarolieit cpeabt”

36 TemoBble OTEPHU B TEIIOCETSX

37 3aK0H COXpaHEHUs U MIPEBPAILICHHS SHEPTUU
B MEXAHWYECKUX U TEIUIOBBIX MPOIECCax
[ToaroToBKa K KOHTPOJIBHOM paboTe MO TEME

38 "TermnoBele ABicHUA. M3MeHeHne
arperaTHbIX COCTOSIHMI BelecTna"
KonTtponsHast padora o Teme "TemmoBbie

39 sIBJICHHS. VI3MEHEeHHe arperaTHbIX
COCTOSIHM BelrecTna'"

40 DnekTpusanus Tei. [[Ba pona 3apsioB
Ypok-uccnenosanue "Mccnenopanue

41 CHOCO0OB pa3INYHbIX BEIIECTB
Ha’3JIeKTPU30BbIBATHCA"

42 B3aumopeiicTBue 3apsKeHHBIX Tell. 3aKOH
Kynona
Onektpuueckoe nojie. Hanpspk€HHOCTD

43 anekTpudeckoro noss. [puHuun
CYTEPIIO3HIINN HIEKTPHUECKUX TTOTTeH

44 Hocurenu snekTpuueckux 3apsios.
DnemeHTapHbId 3apsia. CTpoeHue aroMa

45 3aKOH COXpaHEHUs ANEKTPUUECKOT0 3apsiaa

46 [IpoBoIHUKY, TUDTIEKTPUKH U
MOJTYTIPOBOTHUKHU

47 Ypok-koHpepeHus "DnexTpu3anus B
IMOBCEIHCBHOM KU3HH"

43 Pemenue 3amad no teme "3akoH COXpaHEHUS

AIIEKTPUYECKOro 3apsaaa’
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DnekTpruyeckuii Tok. MICTOUHUKH

49 1
AIEKTPUUYECKOTO TOKA
VYpoxk-uccinenosanue "MccnenoBanue

50 JIEUCTBUS SJICKTPUUYECKOTO MOJISI Ha 1
MIPOBOJHUKHU U AUAJIEKTPUKHU"

51 DNEeKTPUYECKUM TOK B METaJLIax 1

52 DJIEKTPUUYECKUI TOK B )KUAKOCTSIX U razax 1

53 DneKTpuyecKas 1erb 1

54 Cwuiia Toka. AMriepmerp 1

55 DnekTpuueckoe HanpskeHue. Boiabtmerp 1
JlaGopaTtopHas padora "COopka u

56 UCIBITaHUE 3JIEKTPUUECKOH 1eH 1
IMOCTOSHHOT'O TOKa"

57 3aBUCUMOCTD CUJIbI TOKA OT HANPSHKEHUSL. |
3akoH OMa a1 yyacTka 1enu
JlabopaTtopHast pabora "HccnenoBanue

53 3aBUCHMOCTH CUJIbI TOKA, TPOTEKAIOLIETO |
yepe3 pe3ucTop, OT HAMPSKEHUs Ha
pPE3UCTOPE U CONPOTHUBIIEHUS pe3ucTopa’

59 DJIEKTPUUYECKOE COMPOTUBJICHUE. Y IETBHOE 1
COTIPOTHBIICHUE

60 JlaGopaTtopHas pabota "Onpenenenne 1
YIEIBHOTO COMPOTUBIICHUS TPOBOJHUKA"

61 Pemienune 3agau o reme "DnekTpruuecKoe |
COIPOTHBIIEHUE. Y IEIbHOE CONIPOTUBIIEHUE"

62 Pemenue 3amay mo reme "3akon Oma" 1

63 [TocnenoBarenbHOE U apaIEIbHOE !

COCAMHCHUA ITPOBOAHHUKOB
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64

65

66

JlaGopaTtopHas pabota "IIpoBepka npaBuia
CJI0’KEHHUSI HANIPSKEHUN ITpU
[I0CJIEI0BATEIbHOM COEIUHEHUH JIBYX
pe3uctopoB”

Penrenue 3amad mo reme
"[TocnenoBaresbHOE U TapaIeIbHOE
COEIMHEHUS POBOIHUKOB"

JlaboparopHuas paboTta "IIpoBepka npaBuna

JUTSL CUJIBI TOKA MPU HapasuieIbHOM
COCJIMHEHUH PE3UCTOPOB"

67

Pemenue 3a1ay Ha npumeHeHue 3akoHa OMa
JUTSL pa3JIMYHOTO COSAMHEHUS TPOBOTHUKOB

68

69

70

OJ1C u BHyTpEeHHEE CONPOTUBIICHUE
WCTOYHMKA TOKa. 3akoH OMa I IIOJIHOH
LEMH

Pemenne 3amgau no reme "3JIC, BHyTpeHHEe
CONPOTHUBIIEHUE UCTOYHHKA TOKA. 3aKoH Oma
JUIS TI0JIHOH mernn”

JlaGopatopHas pabota "Onpeanenenne S/C
Y BHYTPEHHETO COMPOTUBIIEHUS UCTOYHUKA
ToKa"

71

72

73

[TpaBuna Kupxroda

JlaGopatopHas pabota "IIpoBepka npaBui
Kupxroga"

Ypok-uccnenosanue "M3ydeHue BONbT-
AMIIEPHBIX XapaKTEPUCTUK HEIMHENHBIX
AJIEMEHTOB"

74

PaGoTa snekrpruueckoro Toka. MomHoCTh
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75

OJICKTPHUYCCKOI'0 TOKa

JlabopaTtopHast pabora "Ornpezenenue
paboThI U MOIITHOCTH AJIEKTPHYECKOTO TOKA"

76

7

78

79

3akoH J[xoyns-Jlenna. Ilorpedburenu
3NIEKTpUUECKOro Toka. KopoTkoe 3ambIkaHue

Ypok-koudpepenmus "OO0bsiCHEHUE U
NPUHIUIT JICHCTBUS JTOMAITHUX
AJIEKTpOHArpeBaTeIbHbIX IpUOOpPOB"

[TonroroBka Kk KOHTPOJILHOU paboTe MO TeMe
"DnekTpruecKue 3apsaabl. 3apsHKEHHbIE Tena
U UX B3auMonencTus. I1ocTOSHHBIN
SJIEKTPUYECKUM TOK"

KonTtponpHas pabora o Teme
"DnexTpudeckue 3apsaasl. 3apsHKEHHBIE Tela
U UX B3aumojaeucTBusl. ITocTOSHHBIN
3JIEKTPUYECKUN TOK"

80

ITocTosiHHBIE MAarHUTLI. MarHuTHOE MOJIE
3eMiId U €ro 3HadeHue U KU3HU Ha 3eMile

81

82

83

Ypok-uccnenosanue "HMzydenue
MarHUTHOTO MOJIS MOCTOSHHBIX MArHUTOB
MpU UX 00BbETMHEHUH U Pa3JICIICHUH.
Busyanu3zanus nosisi HOCTOSIHHBIX MarHUTOB"

OmneiT DpcTena. MaruuTtHoe nose
JJIEKTPUYECKOr0 TOKa

OmngIT AMnepa. MarHuTHoe I10JIe KaTylIKH C
TOKOM. HpI/IMeHeHI/IC OJICKTPOMArumuTOB B
TCXHHUKC

84

Cuna AMriepa u onpeneneHue e€
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HaITpaBJICHHUA

Pemenue 3agau no reme "Cuna Amnepa u

85 "
omnpezeneHue e€ HanpaBiaeHU"
DIIEKTPOABUTATEINb IIOCTOSTHHOTO TOKA.

86 Hcnonp30BaHue 51€KTpOABUraTENIEH B
TEXHUYECKUX YCTPONCTBAX U HA TPAHCIIOPTE

87 Bcepoccuiickas mpoBepouHas pabota

88 Bcepoccuiickas npoBepodHasi paboTa

29 JlaboparopHas pabota "M3yuenue aeiicTBus
MarHuTHOTO TI0JIs Ha MTPOBOJIHUK C TOKOM"

90 Ypok-koHpepennus "[Ipaktudeckoe
MIPUMEHEHUE BJIEKTpOABUraTeiein"

01 JlaboparopHas padota "KoHcTpynpoBaHue u
n3ydeHue paboThl dNIeKTpoaABUTaTEN"

9 JlaboparopHas pabota "NU3mepenne KI1J]
AJIEKTPOJIBUTATEILHON YCTAHOBKH"

93 OnbiTel @apazest. 3aKOH 3JIEKTPOMarHUTHOM
unaykuuu. Ipasumno Jlenna
Ypoxk-uccnenosanue "Hccnenopanue

94 W3MEHEHUH 3HAYEHNs U HaIlPaBJICHUS
WHIYKIIMOHHOTO TOKa"

Pemenue 3agad mo teMe "3akoH

95 3JIEKTPOMAarHUTHOM MHAYKIuuU. [IpaBuio
Jlenma"

96 Onextporeneparop. CriocoObl MOTyYeHUS
AIEKTPOIHEPT U

97 Vpok-koH(pepeHus "IIeKTpOCTaHITUN Ha

BO300HOBJISIEMBIX HCTOYHUKA OHCPTHHU.
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[TpoGaemsbl 3xosoruu. TormmBHBIE
3JIEMEHTBHI U AJIEKTpoMOoOmIn"

KoHnTtpoinbHast pabora "DneKTpoMarHuTHBIC

98 " 1
SIBJICHUSA

99 Pabora ¢ rexctamu 110 Teme "TerroBnie |
siBJIeHHS"
PaboTta ¢ TekcTaMH 110 TEME

100 "DyeKTprUecKue 3apsaabl. 3apsKCHHbBIC Tena 1
1 UX B3auMojencTaue"

101 Pab6ota ¢ Texctamu 1o TeMe "ITocTOSHHBIH |
SJIEKTPUYECKUM TOK"

102 Pabota ¢ TexcTamu 110 TeMe "MaruuTHEIC |
SIBJICHHS M DJIEKTPOMAarHuTHast MHIYKIus"

OBIIEE KOJIMYECTBO YACOB I10 102 5

[NPOTPAMME
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9 KVIACC

Tema ypoka

MexaHnunueckoe JBUKCHUE.
MaTepI/IaJ'IBHaH TOYKa

KoaudecTBO 4acoB

KonTpoJbHbIe

Bcero
padoThI

IpakTuyeckue
padoThbI

Jara
H3Y4YeHH S

DJIeKTpOHHbIe U pPOBbIE
o0pa3oBaTe/IbHbIE PeCypChl

https://m.edsoo.ru/UP3I88VCD

Cucrema orcuera.
OTHOCHUTEIBHOCTD
MEXAHUYECKOTO JIBUXKECHUSA

https://m.edsoo.ru/UWFLOQ33T

PaBHOMEpHOE ITPAMONIMHENHOE
JBUKEHHE

HepaBHoMepHOE NpAMOIUHENHOE
neuxkenue. Cpenssisa u
MI'HOBEHHAsl CKOPOCTh

[IpssmonunenHoe
PaBHOYCKOPEHHOE JIBUJKEHUE.
Yckopenue

https://m.edsoo.ru/E65RWOZKO0

https://m.edsoo.ru/LO43PYTGB

https://m.edsoo.ru/SKUYWCHBO0

CKopocCTh MPSAMOIMHENHOTO
PaBHOYCKOPEHHOT'O JABMKEHUS.
I'padux ckopoctu

https://m.edsoo.ru/HXCDF3ZC8

JlaGopaTtopHnast pabota
"Onpenenenne yCKOpEHus Tena
IIPH PaBHOYCKOPCHHOM
JBUKEHHUH 110 HAKJIOHHOU
IJIOCKOCTH"

https://m.edsoo.ru/1 KKINJFOS8

CBo0Ooguoe magenne tei. OIbITH

https://m.edsoo.ru/NMQA4GGEQ
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Ianunes

PaBHOMEpHOE ABMXKEHUE IO
okpyxHoctu. [lepuon u yacrora

9 . https://m.edsoo.ru/PVRBIDTTH
obOparmenus. JInHeitHas U yrioBas
CKOPOCTH

CHTPOCTPEMHUTEILHOC

10 Henrpoctp https://m.edsoo.ru/OSLFGWFZY
YCKOpEHHUE
ITepsrrit 3axkon HeroTona. BekTo

11 p p https://m.edsoo.ru/T4DTURL3K
CHUIBI
Bropoii 3akon HeroToHa.

12 B https://m.edsoo.ru/5A28NGVEV
PaBHOpelicTBYIOIIAs CHITa
Tpetuit 3akon HerotoHa.

13 PETHIH SAKOH HIHIOTOH https://m.edso00.ru/XPFY G64RM
Cynepro3unust Cuit
Penrenne 3ama4u Ha IpUMEHEHHE

14 A P https://m.eds00.r/GEM2S4HK9
3aK0HOB HproToHa

15 Cuna ynpyrocrtu. 3akoH ['yka https://m.edsoo.ru/BHBXXRIJQ
Pemenne 3agau mo teme «Cuna

16 HICHHC AT 1O TEM o https://m.edsoo.ru/HML1AMN12
YOPYTOCTH
JlaGoparopHas paboTa

17 «OnpeneneHue KeCTKOCTU https://m.edsoo.ru/T4PAJAFV1
TIPYKUHBDY

18 Cuna tpenus https://m.edsoo.ru/B4AWPRASI7
Pemenne 3amag mo Teme «Cuia

19 HICHHC SAIAT HO TEME (AT https://m.edsoo.ru/PJDH2DCIT
TPEHUSD»
JlaGoparopHas paboTa

20 "Onpexnenenue ko3 dunmenra https://m.edsoo.ru/C56RD8K X8
TPEHHUS CKOJIbKEHUS"

21 Pemenue 3amau mo treme "3aKOHEI https://m.edsoo.ru/VT3T38KBU

59




22

Hprorona. Cuna ynpyroctu. Cuiia
TpeHus"

Cuna TsKeCTH M 3aKOH
BCEMUPHOT'O TATOTEHUS.
Yckopenue cBOOOIHOTO NaieHUs

https://m.edsoo.ru/MEETXGF6Q

23

VYpoxk-koudepenuus "/[Bmxenue
TEJ BOKPYT TPAaBUTAIMOHHOTO
nentpa (ConHeyHas cucremMa).
[Nanaktukn"

https://m.edsoo.ru/BLGGQ9259

24

Pemenne 3amau nmo treme "Criia
TSOKECTH U 3aKOH BCEMUPHOTO
TATOTEHUS"

https://m.eds00.ru/VO2GV8YAT

25

26

27

28

[IepBas kocMHu4eckast CKOpOCTb.
HesecomocTs 1 neperpysku

PaBHOBecue MaTepranbHOM
TOUYKH. AOGCOTIOTHO TBEPAOE TEIO.
PaBHOBecue TBEpIOTO TEIIA C©
3aKPETIEHHON OChIO BPAIIIEHHS.
MowmeHnT cunsl. LeHTp TsKECTH

PaBHOBecue MaTepuanbHOMR
TOYKH. AOGCOTIOTHO TBEPAOE TEIO.
PaBHOBecue TBEpIOTO TENIA C
3aKPETNEHHON OCIO BPAIIIEHHS.
MowmeHnT cunbl. LleHTp TsKEeCTH

Pemenue 3anau no teme
"MowmeHT cunsl. Llentp Tspxkectn"

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

https://m.edsoo.ru/AONEMB459

https://m.edsoo.ru/GAMQW4SLS

https://m.edso0o.ru/0QJSN205C

29

[ToaroroBka K KOHTPOJIBHOM
pabote mo Teme "MexaHnuecKkoe

https://m.edsoo.ru/8D7SUVXS]J
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30

nBmxenue. Bzaumongericteue tea"

KonTtponbHas pabora o Teme
"MexaHN4YeCcKOe ABUKECHUE.
Bs3aumogeiictBue Ten"

https://m.edsoo.ru/J1IBOUJ2YG

31

HNmnynsc Tena. UMItyasc CUibL.
3aKOH COXpaHEHMsI UMITYJIbCA.
VYipyroe u Heynpyroe
B3aMMOJICICTBHE

https://m.edsoo.ru/7PISBWQD?2

32

33

34

Pemenue 3anau no teme "3akoH
COXpaHEHHUs uMIryJbca"

Ypok-koHpepenius "PeaktuBHOe
JIBUKEHUE B PUPOJIC U TEXHUKE"
Mexannueckas paboTa u
MOIIIHOCTb

https://m.edsoo.ru/LQO6EH8F9

https://m.edsoo.ru/3UH32H4RL

https://m.edsoo.ru/FCOHVOYXP

35

36

37

38

Pabota cuiibl TSKECTH, CHITBI
YIPYTOCTH U CUJIbI TPEHUS

JlaGoparopHas paboTa
«Ormpenenenue paboOThI CUIIBI
TPEHUs MPU PAaBHOMEPHOM
JIBY)KEHUH TeJa 10
TOPH30HTAILHOW TOBEPXHOCTHY

CBsi3b 3HEPTUH U PaOOTHI.
[TorennmansHast SHEPTUs

Kunernueckas sueprus. Teopema
0 KMHETUYECKON SHEPTUn

https://m.edsoo.ru/Y4H20OMDHI

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

https://m.edsoo.ru/ZIFB7L5EF

https://m.edsoo.ru/ WKXL7NXVR

39

3aKOH COXpaHEeHMsI SHEPTUU B
MEXaHUKe

https://m.edsoo.ru/FMM2S69EB

40

JlaboparopHas pabota

https://m.edsoo.ru/0TVK8KIXB
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41

«/3yueHue 3aKkoHa COXpaHEHUs
SHEPTUM»

KomnebarenbHoe ABUKEHUE U €T0
XapaKTEPUCTUKH

https://m.edsoo.ru/3EQ3BHBZ3

42

3aryxaromue KoieOaHusl.
Brinyxnennbie Konebanus.
Pe3onanc

https://m.edsoo.ru/I3ZKD2M12

43

44

45

MareMaTH4ecKuil U NPy >KUHHBINA
MasTHUKHU

Ypok-uccienoBanue
«3aBUCUMOCTb IIEPHOJIA
KOJIeOaHUH OT JKECTKOCTH
IIPY’KAHBI U MacChl Ipy3a»

HpeBpameHHe OHCPIuu 1pu
MEXaHMYECKHUX KOJICOaHMIX

https://m.edsoo.ru/O71PZDM1 1

https://m.edsoo.ru/BACA6R4KS

https://m.edsoo.ru/RPN7BU655

46

JlaGopaTtopHast pabota
«OmnpeneneHne 4acToThl U
nepuo/ia KojiebaHui MPyKUHHOTO
MasiTHUKa»

https://m.edsoo.ru/FV1Y2NUGC

47

JlaGopaTtopHnast pabota
«ITpoBepka HE3ABUCUMOCTH
nepuo/ia KojaebaHuii rpysa,
IIOABCIHICHHOI'O K HUTHU, OT MaCChl
rpy3a»

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

48

Mexannueckue BoJHEL. CBoOiicTBa
MEXaHNYeCKIUX BOJIH.
[IponosibHBIE M TONIEPEYHBIE
BOJIHEI

https://m.edsoo.ru/QHBQ3USXV
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49

50

51

VYpok-koHpepeHus
"MexaHu4eCcKre BOJIHBI B
TBEpAOM Teie. CelicMuuecKue
BOJIHBI"

3Byk. PactipocTpanenue u
OTpa)KEHUE 3BYKa
Ypok-uccnenoBanue
"HaOronenune 3aBUCUMOCTH
BBICOTHI 3BYyKa OT YacCTOThI"

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

https://m.edsoo.ru/NTZLRXDB5

https://m.edsoo.ru/SRPRGGZVSE

52

53

54

55

56

I'pomKkOCTB 3ByKa M BBICOTA TOHA.
AKyCTHYECKUI pe30HaHC
Ypok-koHpepenus "YabpTpazByk
U nH(pa3ByK B IPUpPOIE U
TexHuke"

IToaroroBka K KOHTPOJIBHOM
pabote 1o Teme "3aKOHBI
coxpaHeHus. MexaHu4yeckue
KOoJICOaHHS U BOJHEI"

Konrponbnas pabora no reme
"3aKOHBI COXpPAHEHUS.
Mexanuueckue KojaeOaHus u
BOJIHBI"

DJIEKTPOMArHuTHOE MOJIE.
DNIEKTPOMArHUTHBIE BOJHBI

https://m.edsoo.ru/AOY3HSN3G

https://m.edsoo.ru/AU3Z0S07U

https://m.edsoo.ru/7YAJAVS5TM

https://m.edsoo.ru/ZVD7744VH

https://m.edsoo.ru/KAKC7HSCG

57

58

CBoliCTBA 2JIEKTPOMAarHUTHBIX
BOJIH

Ypok-konpepenmus "llkana
AJIEKTPOMAarHUTHBIX BOJIH.

https://m.edsoo.ru/7E1J2VY03
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59

60

HUcnonb3oBanue
AJIEKTPOMATHUTHBIX BOJIH JJIS
COTOBOH cBsA3H"

VYpoxk-uccinenosanue "M3yuenue

CBOMCTB SJICKTPOMAarduTHBIX BOJIH

C MOMOIIBI0 MOOHIJIBHOTO
tenedona"

Perenue 3a1a4 Ha onpeaeacHue
YaCTOTHI M JJTHHBI
3JIEKTPOMATHUTHOM BOJTHBI

https://m.edsoo.ru/SHN7BSEB4

https://m.eds0o0.ru/ WIGCO6QSN

61

DneKTpOMarHuTHas pupo/ia
cBera. CKOpOCTH CBETA.
BonHOBEIE CBOliCTBa cBETa

https://m.edsoo.ru/ZFGOBMGFX

62

Hcrounuku ceera.
[IpssmonunenHoe
pacrpoCTpaHEHHE CBETA.
3armenus Connia u JIyHsl

https://m.edsoo.ru/NLIADWAXN

63

3aKoH OTpa)KEHHUs CBETA.
3epkana. Pemenue 3a1au Ha
IMPUMCHCHHUEC 3aKOHA OTPAKCHHUA
cBeTa

https://m.edsoo.ru/QONUKCDOB

64

65

HpeJ'IOMJIeHI/IC cBeTa. 3aKOH
MMPEIOMJIICHUA CBETA

ITonHoe BHYTPCHHEC OTPAKCHUC
cBera. Mcnonbp30BaHuE IIOJIHOTO
BHYTPCHHCT'O OTPAKCHUS B
OIITUYCCKUX CBETOBOJax

https://m.edsoo.ru/NF1PZFEV3

https://m.edsoo.ru/FZ7HV6E2W

66

JlaGopaTtopHnas pabota

https://m.edsoo.ru/R8OOIT10S
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67

68

"HccneqoBanue 3aBUCUMOCTH
yrJia MPEeJIOMJICHUSI CBETOBOT'O
Jy4a OT yIJia MaJIeHus Ha
rpaHuLe "Bo31yX-cTeKiao""
VYpok-koHbepeHus
"Mcnonp30BaHuE ITOJTHOTO
BHYTPEHHETO OTPA’KECHUS:
CBETOBO/IBI, OIITUKOBOJIOKOHHAS

CBSI3b"

JInnzel. OnTnyeckast cuia JIMH3bI

https://m.edsoo.ru/0OL9F63ZRU

https://m.edsoo.ru/ZV702L.97F

69

[Toctpoenne nzobpaxxeHuii B
JMH3aX

https://m.edsoo.ru/MWU2YHLIN

70

71

72

JlaGopaTtopHast pabota
"Onpenenenne GoOKyCHOTO
PACCTOSIHUS U ONITUYECKOM CHITBI
cobuparomiei TuH3bI"
Ypok-koHpepeHIus
"OnTuyeckue JIMH30BbIC
npuOops!"

['ma3 kak ontuyeckasi cUCTEMA.
3peHue

https://m.edsoo.ru/3XTVNZNJJ

https://m.edsoo.ru/KKVRKOP3D

https://m.edsoo.ru/KP1ACI9PW

73

VYpoxk-koupepennus "ledexTs
3penus. Kak coxpanuts 3penne”

https://m.edsoo.ru/ZKWLQ3CHI

74

Paznmoxenune Gemoro ceeta B
cnektp. OnbiTel HptoTOHA.
CrnosxeHue CeKTpagIbHbIX
uBeToB. Jlucnepcust cBera

https://m.edsoo.ru/ZPRFN4D5V

75

Jlaboparopnas pabota "OnbITHI

https://m.edsoo.ru/ESISL6TCH
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0 Pa3JI0KEHHIO OEJI0ro CBETa B
CIIEKTP U BOCIPUATHIO LIBETA
MPEIMETOB MPU MX HAOIIOICHUN
Yyepes IIBETOBbIC (GMIBTPHI"

VYpoxk-npaktukym "BoiaHoBbIE

76 CBOICTBA CBETA: JUCIIEPCHS, https://m.edsoo.ru/A1F3HB8Y9
uHTephepeHys u audpaxus’”
OmeiTel Pesepdopaa u

77 poopa https://m.edsoo.ru/P922QVFIV
IJIaHeTapHask MOJIEN b aToMa
[Toctynater bopa. Moaens aroma

78 https://m.edsoo.ru/OBJPHE0G?2
bopa
Hcnyckanue u MOrJoneHue cBeTa

79 aromoM. KBanTrl. JIuneiiuateie https://m.edsoo.ru/MOLRTHPCO
CIIEKTPhI
VYpok-ipaktukyM "HaOmronenue

80 p p y " a https://m.edsoo.ru/7NCLNW?296
CIIEKTPOB UCITYCKAHMS

81 PannoakTuBHOCTE U €€ BUIEI https://m.edsoo.ru/22H32JWLM
CTpoeHHe aTOMHOTIO sIIpa.

82 p AP https://m.edsoo.ru/IRVESKOFK
Hyxknonnas mozaens
PaguoakTuBHEIE TIpEBpAILEHN.

83 a pespatt https://m.edsoo.ru/RA796TPSP
H3o0Tonbl
Pemenue 3agad mo reme:

84 " " https://m.edsoo.ru/WX2HQP2S6

PannoakTuBHBIE TpeBpaIieHUs

85 [lepuon nonypacnana https://m.edsoo.ru/WZDJCOES7
VYpok-koHpepeH s

86 "PagnoakTHBHBIE U3TyYEHHUS B https://m.edsoo.ru/X1J4002C4
IpUPOJIE, MENULINHE, TEXHUKE"

87 SnepHble peakiu. 3aKOHBI https://m.edsoo.ru/YOQ2XMKO0

66




88

COXpPaHCHUA 3apaa0BOI0O U
MacCCOBOI'O YHUCECII

9Hepm;1 CBsA3H aTOMHBIX AO€P.
CBs13b MacCHl U SHEpPIrun

https://m.edsoo.ru/NSTEUFIO3

&9

90

91

92

93

94

Pewenue 3anau o reme
"SAnepubie peakun"

Peakuuu cuntesa u neneHus
anep. Mctounuku sHeprun
ConHua u 3B€31
Ypok-koHpepennus "Anepuas
sHepreTuka. JleiicTBus
PaAOAKTUBHBIX U3TyUYECHUN Ha
JKUBbIE OpraHU3MbI"

IToaroroBka K KOHTPOJIBHOM
paboTe mo Teme
"DNeKTpOMarHuTHOE MOJIE.
DJIEKTPOMAarHUTHBIE BOJIHBI.
KBanroBnie aBienus"

KonTponbHas pabota mo Teme
"DeKTpOMarHUTHOE MOJIE.
DNIEKTPOMAarHUTHBIE BOJHBI.
KBanTtoBrie saBicHu"

[ToBTOpeHme, 0600IICHNE.

JlaGopatopHbie paboTHI IO Kypcy
"B3zanMonaencTBue tea"

https://m.edsoo.ru/OD4KHLQ4T

https://m.edsoo.ru/RMBFQBND7

https://m.edsoo.ru/QTNWEW90Q

https://m.edsoo.ru/TBOXB9TUO

https://m.edsoo.ru/SUTJAFD6U

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

95

[ToBTOpeHme, 0600IICHNE.
Penienue pacueTHbIX U
KayeCTBEHHBIX 33/1a4 110 TEME

https://m.edsoo.ru/MMJNLZOSQ
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96

"TemoBbie npouecch”

[ToBTOpenue, o6oOIIeHNKE.
Pemnienue pacyeTHBIX U
KaueCTBEHHBIX 3a/1a4 110 TeMe

Al

"KIIJI TerioBbIX ABUTaTenci

https://m.edsoo.ru/H7HKU30G3

97

[ToBTOpenue, o6oOIIeHNKE.
Pemenne pacdyeTHbIX U
Ka4eCTBEHHBIX 33]a4 110 TEMe
"KII/ snexkTpoycTaHoBOK"

https://m.edsoo.ru/XP2HRNAY4

98

[ToBTOpenue, obobIeHNE.
JlaboparopHbie pabOTHI 11O KypCy
"CBeToBbIC sIBICHUS"

https://m.edsoo.ru/FK30FNRHX

99

100

101

[ToBTopenue, 0600menne. Pabora
C TEKCTaMH 110 TeMe "3aKOHbI
COXpaHEHHUs B MEeXaHUKe"

[ToBTOopenue, o6o0mmenue. Pabora
¢ tekctamu 110 TeMe "Koiebanus
U BOJIHBI"

[ToBTOopenue, o6o0menue. Pabora

¢ TekctamMu o teme "CBETOBBIE
siBieHus"”

https://m.eds00.ru/91XS3CXDT

https://m.edsoo.ru/L3YKVIINT

https://m.edsoo.ru/LG3271SQ6

102

[ToBTOpenue, o600meHne. Pabora
¢ TekctamMu o Teme "KBanTtoBas
u siiepHas ¢puznka

https://m.edsoo.ru/W7IE16NU8

OBIIEE KOJIMYECTBO YACOB 110
[TPO'PAMME

102

27
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ITPOBEPAEMBIE IIPEIMETHBIE PE3YJIBbTATBI OCBOEHUA
OCHOBHOM OBPA3OBATEJIbHOM ITPOT'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

7 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

1.1

1.2

HpOBepﬂeMme NnpeaAMETHLIC PE3yJIbTAaThl 0CBOCHUS OCHOBHOI1
06pa30BaTeJ’le0ﬁ nporpaMmmbl OCHOBHOI'O 061]161"0 OﬁpaSOBaHI/Iﬂ

HCIIOJIB30BAaTh U3YUCHHBIC ITIOHATUSA

pasiindaTth ABJICHHA 110 OIIMCAHHIO UX XAPAKTCPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, ACMOHCTPUPYIOIIUX JAHHOC (I)I/I?»I/I‘ICCKOG SABJICHUC

1.3

pacrio3HaBaTh  TPOSIBICHHE  HM3YyYCHHBIX  (DU3MUECKUX  SIBICHUA B
OKpY’KalolleM MHUpE, B TOM 4HUClie (U3UYECKUE SIBICHUS B MPHUPOJIE, MPH
TOM TIEPEBOJUTH TMPAKTHUECKYIO 3a7ady B y4eOHYIO, BBIACTATH
CyLIECTBEHHbIE CBOMCTBA (IPU3HAKK) (PU3MUECKUX SBICHUMN

1.4

ONMCHIBaTh M3YyYEHHBIE CBOMCTBA T€I U (PU3UUECKHUE SBJICHUS, UCIOJIb3Ys
¢usznyecKkue BEJIWYMHBI, T[PU  ONUCAHUM MPaBWIBHO  TPAKTOBATh
(Gu3HYECKUN CMBICI UCIIOJIb3YEMbIX BEIMUYMH, X O003HAUYEHHUS U €IUHULIBI
(¢u3NYECKUX BEJIMYUH, HAXOAUTh (HOPMYJIbI, CBS3BIBAIOLIME JaHHYIO
¢u3nUecKyr0 BEIMYUHY C JPYTMMH BeIMYUMHAMHU, CTPOMTH Trpaduxu
U3yYEHHBIX 3aBUCUMOCTEH (PrU3NUYECKUX BEINYUH

1.5

XapaKkTepU30BaTh CBOWCTBAa Tei, (DU3UYECKUE SBICHUS U TPOIECCHI,
WCIOJB3ysl  M3YYEHHBIE 3aKOHBI, TMpPHU OTOM J1aBaTh  CJIOBECHYIO
(GOpMyYITHUPOBKY 3aKOHA U 3aMUCHIBATh €r0 MAaTEMATUYECKOE BHIPAKECHHIE

1.6

OO0BSICHATD (PU3NYECKHE SABJICHUS, TPOLIECCHl U CBOICTBA TEJI, B TOM YHUCIE U
B KOHTEKCTE CUTYyalMil MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTEPA: BBIABIATH
IIPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 | — 2 JTOrH4eCKHUX
maroB ¢ omnopod Ha 1 — 2 WM3y4yeHHBIX CBOMCTBa (PU3MYECKUX SIBICHUH,
(bu3NYeCKUX 3aKOHA UM 3aKOHOMEPHOCTHU

1.7

pemiath pacu€THble 3aaud B 1 — 2 JeHCTBUS, UCHOJIb3YS 3aKOHBI M
dbopmynbl, CcBA3bIBatONME (U3MYECKHE BEIMYMHBI: HAa OCHOBE aHaIHM3a
YCIIOBUA 3aga4u 3aIllMCBhIBATh KPAaTKOE€ YCIIOBUE, IMOACTABJIATH (1)I/I3I/I‘-IGCKI/IG
BCIIMYHUHBI B q)OpMy.]'II)I n TMPOBOIHTH paC'-IéTI)I, HaxXoaWuThb CIIPaBOYHEBIC
JaHHBIC, HGO6XOJII/IMBI€ I pCeHICHUA 3aaa4, OHCHHBATh PCATMCTUYHOCTDH
MOJTy4eHHOUN (PU3NYEeCKON BeTHUNHBI

1.8

pacrno3HaBaTh MpPOOJEMBbI, KOTOpPhIE MOXXHO pEIIUTh MpPH OMOIIU
(bu3NYECKUX METOJOB, B ONMUCAHUM HCCIEA0BAaHUS BBIACIATH MPOBEPSEMOE
MpeoyioKeHne (TUIoTe3y), pa3andaTh U UHTEPIPETUPOBATH MOTYUEHHBIN
pe3ysbTaT, HaxXOIUTh OMIMOKM B XOJ€ 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 [0 HAOIIOCHUIO (PU3MYECKUX SBICHUH W (PU3HMUYCCKUX
CBOMCTB Tel: (hOPMYJHUPOBATH IMPOBEPSIEMbIC IMPEIIIOI0KCHUS, COOMPAThH
YCTaHOBKY M3 MPEIJIOKEHHOTO 000pYyIOBaHMS, 3alMChIBATH XOJ OIMbITa U
(bopMyJIUPOBATH BHIBOJIBI

BBIIOJIHATh IPSMBbIE H3MEPEHUs C UCIOJIb30BAaHUEM aHAJIOTOBBIX MU
UGpPOBBIX MpUOOPOB, 3alUCHIBATh IIOKa3aHUS MPHOOPOB € YUYETOM
3aJJaHHOM a0COIIOTHOM MOTPEIIHOCTH U3MEPEHUIN

MPOBOAMTH MCCIIEOBAHNUE 3aBUCUMOCTU OJHOU (PU3UYECKON BEIMYUHBI OT
Jpyroil ¢ UCHOJIb30BAaHMEM NPSIMBIX HM3MEpPEHUW, Y4YacTBOBAaTb B
IUTAHUPOBAaHUM  Y4eOHOro  HCCeNOBaHUs, coOupaTb YCTAaHOBKY U
BBIMIOJHATh HM3MEPEHHUS, CIIeAys IMPEeAJoKeHHOMY IUIaHy, (UKCHPOBATh
pe3yJIbTaThl TIOJYYEHHOW 3aBUCUMOCTH (PH3UYECKHX BEIMYMH B BHIC
MPEUIOKEHHBIX Ta0NWI W TpaduKOB, AENaTh BBIBOIABI IO Pe3yJIbTaTaM
M CCJIEJOBAHMUSI

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

co0JIr0aTh MpaBUja TEXHUKHA OC30MaCHOCTH MpHU paboTe ¢ J1a00paTOPHBIM
o0opyaoBaHrEM

yKa3bIBaTh HPUHIMIBI JEHCTBUS TPUOOPOB M TEXHUYECKHX YCTPOWCTB,
XapaKTepUu30BaTh  MPHUHIMIIBI  JEHCTBUS  W3YyYCHHBIX NPUOOPOB |
TEXHHUYECKHX YCTPOICTB C MOMOUIBIO UX OIHUCAHUS, UCIIONB3YsI 3HAHHS O
CBOMCTBaX (PM3MYECKHUX SIBIEHUN M HEOOXOAUMBIE (U3NYECKHUE 3aKOHBI U
3aKOHOMEPHOCTHU

NPUBOANTH  TPUMEPHl  (HAXOAWTh  HMHPOpPMAIMIO O  MpUMepax)
NPAaKTUYECKOI0 HCMOJb30BaHUS (U3NYECKUX 3HAHMM B IOBCEAHEBHOM
KHU3HU Ui oOecrieyeHus Oe30MacHOCTH IMpHU OOpalleHuu ¢ mpudopamu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXpAaHEHUS 3/J0POBbs M COOIIOIEHUSI HOPM
HKOJIOTHYECKOTO MOBEJIEHHS B OKPYKAOLIEH cpene

OCYHIECTBIISATh OTOOpP HMCTOYHMKOB HHGpopManuu B cetu VHTepHET B
COOTBETCTBUU C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE MMEIOIIMXCS
3HAHMH M NyTEM CPAaBHEHMsI PA3JIMYHBIX MCTOYHHUKOB  BBIIEIATH
UHPOpPMALIMIO, KOTOpas SBISIETCS NPOTUBOPEUUBONMIN MOXKET ObITh
HEJOCTOBEPHOI

MCIIOJIb30BaTh IPH BBHIMOJIHEHUH YYEOHBIX 33JaHUN Hay4YHOHOIYJISIPHYIO
auTeparypy (pU3HUECKOro colepaHMs, CIPAaBOYHbIE MaTepHalbl, PECypCh
cetu HHrepHer, Bnaaerb NpUEMAMM  KOHCHEKTUPOBAHHSA  TEKCTa,
npeoOpa3oBaHust HHGOPMAIMK U3 OTHOW 3HAKOBOW CHCTEMBI B IPYTYIO

1.18

co3laBaTh COOCTBEHHBIE KpaTKHE MUChbMEHHBIE U YCTHBIE COOOIIEHUS Ha
OCHOBE 2 — 3 MUCTOYHHMKOB MH(POpPMAIMK (PU3NYECKOTO COAEPKAHUS, B TOM
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qrclie MyOIUYHO JIeNIaTh KPaTKHe COOOIIEHUS O pe3yIbTaTax MPOSKTOB WU
y4eOHBIX HCCIEOBAaHUM, MPU ATOM T'PAMOTHO HCIOJIB30BaTh H3YYCHHBIN
MOHATUHHBIA ammapar Kypca (U3UKH, CONPOBOXAATh BBICTYILICHUE
npe3eHTauuen

1.19

8 KVIACC

Kon
MPOBEPAEMOro
pe3yJbTara

1.1

1.2

OpU BBINOJHEHUHM Y4YEOHBIX IPOEKTOB M HCCICIOBAHUN pPaCIpPEACsATh
0053aHHOCTH B TPYIIE B COOTBETCTBHUM C IIOCTABJICHHBIMU 3a/la4aMH,
CIEIUTh 3a BBIIOJIHEHUEM IUIaHA JEHUCTBUM, aJEKBAaTHO OLEHUBATH
COOCTBEHHBIM  BKJaJ B  JEATENIBHOCTh  IPYNIbI,  BBICTPAUBATh
KOMMYHHMKaTUBHOE B3aMMOJCHCTBHE, yUUTBIBAsI MHEHUE OKPYKAIOIINX

HpOBepﬂeMble NMPEAMETHBIC PE3YJIbTATHI 0CBOCHUSA OCHOBHOI1
06pa30BaTeJ’le0ﬁ nporpaMmmbl OCHOBHOI'O oﬁmero 06pa303a}mﬂ

HCIIOJIB30BaTh IOHATHA

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

1.3

pacrio3HaBaTh  TPOSIBICHHE  HM3YyYCHHBIX  (PU3MUECKUX  SIBICHUA B
OKpY’KalolleM MHUpEe, B TOM 4uclie (U3NYECKHUE SBICHUS B MPUPOJEC, TPHU
TOM TIEPEBOJUTH MPAKTHUECKYIO 3aJady B y4eOHYIO, BBLACTATH
CyLIECTBEHHbIE CBOMCTBA (IPU3HAKK) (PU3MUECKUX SBICHUMN

1.4

ONMCHIBaTh M3YyYEHHBIE CBOMCTBA Te€l U (PU3MUYECKHE SBJICHUS, UCIOJIb3Ys
¢usznyeckue  BEJNWYMHBI, TIPU  ONUCAHUM MPaBWIBHO  TPaKTOBaTh
(¢u3HYECKUN CMBICIT MCIIOJIb3YEMbIX BEJIIMYUH, O0O3HAUYEHUS M €IWHULIBI
¢u3NYeCKUX BEIMYMH, HAXOAUTh (OPMYJIbI, CBS3BIBAIOLIME JaHHYIO
¢u3nUecKyl0 BEIMYUHY C JPYTMMH BeIMYHMHAMH, CTPOMTH TpaduKH
U3yYEHHBIX 3aBUCUMOCTEH (PU3NUYECKUX BEINYUH

1.5

XapakTepU30BaTh CBOMCTBA Tei, (U3WYECKUE SBIEHUS U TPOIECCHI,
WCIOJB3ysl  M3YYEHHbIE 3aKOHbBI, TMpPHU OTOM J1aBaTh  CJIOBECHYIO
(bOpMyYITUPOBKY 3aKOHA U 3aMCHIBATh €T0 MAaTEMATUYECKOE BBIPAKEHUE

1.6

OOBSACHATh (U3NYECKUE MPOLIECChl U CBOWCTBAa TeJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTyallull IPAKTUKO-OPHUEHTHPOBAHHOI'O XapakKTepa: BBIABIATH
MPUYNHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 | — 2 JTOTHYeCKHUX
iaroB ¢ MomMoImbio 1 — 2 M3yuyeHHBIX CBOMCTBA (PU3NYECKUX SIBIICHUH,
bu3nYecKrX 3aKOHa UM 3aKOHOMEPHOCTHU

1.7

pemath pacy€THblE 3agayd B 2 — 3 JACHCTBUS, HMCHOJIB3YS 3aKOHBI U
dbopmynbl, CBA3bIBatONIME (U3MYECKHUE BEIMYMHBI: HAa OCHOBE aHaIHM3a
YCJIOBHS 3aJa4d 3alMChIBATh KPATKOE YCIOBHME, BBIABIATH HEIOCTATOK
JaHHBIX JJs peleHus 3aJaud, BbBIOMpAaTh 3aKOHBI M (OPMYJIBL,
HeoOXoauMble il €€ pelieHus, NPOBOAUTH pPACUYETHl U 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 PCIINTh IIPpHU IIOMOIIU
(1)I/IBI/ILI€CKI/IX MCTOHOB, HCIIONB3YyS OIMMCAHUC MCCICAOBAHUSA, BBIACIIATH
IMPOBEPACMOC MPpCANOJIOXKCHUC, OLCHUBATL IMPAaBHUIILHOCTDH nopsaka
MMPOBCACHUA UCCIICAOBaHMA, ACIaTh BBIBOIBI

HPOBOIUTH OTBITHI [0 HAOIIOCHUIO (PU3MYECKUX SBICHUH W (PU3HMUYCCKUX
CBOMCTB Tell: (hOPMYJIHUPOBATH MPOBEPSEMbIC MPEINOIOKEHUS, COOUPAThH
YCTaHOBKY M3 IMPEIJIOKEHHOTO0 O0OPYJIOBaHUS, OMUCHIBATH XOJ OIBITA U
(bopMyJIUPOBATH BHIBOJIBI

BBITMIOJHATH MPSMbIE U3MEPEHUS C MCIOJB30BAHUEM aHAJIOTOBBIX MPUOOPOB
U JIaTYNKOB (PU3NYECKUX BEIMYMH, CPABHUBATH PE3YJbTaThl U3MEPEHUN C
y4€TOM 33JaHHOM a0COJIFOTHON MOrPEUTHOCTH

IPOBONUTH MCCIIEIOBAHHE 3aBUCHMOCTH OJHOM (pM3MYECKOH BEIUYMHBI OT
JIpYyrod  C  UCIOJNB30BAaHUEM  NPSAMBIX  W3MEPEHUH:  IIaHUPOBATH
Uccie0BaHue, COOMpaTh YCTAHOBKY W BBINOJHATH HM3MEPEHUS, CIIETys
OpeAJIOKEHHOMY — IUIaHy,  (UKCHpOBaTh  pe3yibTaThl  MOJY4YEHHOM
3aBUCHMOCTH B BHJIE TaOIUIl ¥ TpaduKOB, 1eaTh BBIBOJBI 110 PE3yJIbTaTaM
MCCIICTOBAHMS

NPOBONTh KOCBEHHBIE W3MEPEHHS (HU3MYECKUX BEIMYWH: IUIAHHUPOBAThH
U3MEpEeHUs, COOHMpaTh  HKCHEPHUMEHTAIBHYIO  YCTaHOBKY,  CIIEAys
NpeI0KEHHON HHCTPYKIUH, ¥ BEIYUCIISATH 3HAYCHNE BEJTHYHHBI

coOIIOIaTh MpaBUia TEXHUKH 0€30IMacHOCTH MpHU paboTe ¢ 1abopaTOPHBIM
o0opyaoBaHuEM

1.14

XapaKTepu30BaTh NPUHLMUIBI  JEHCTBUS  HW3YYEHHBIX [PUOOPOB U
TEXHUUYECKUX YCTPOICTB C ONMOPOI Ha WX OMMCAHUS, MCIOIb3Yysl 3HAHUS O
cBOiicTBax  (M3MUYECKHUX SIBICHUH W  HEoOXoAMMble  (U3NYECKUE
3aKOHOMEPHOCTHU

1.15

pacro3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA U HU3MEPHUTEIIBHBIC
HpI/I60pBI Imo CxXxeéMaM H CXCMATHYHBIM PHUCYHKaM, COCTaBJISITb CXCMBI
ANEKTPUYECKUX  LEMed ¢  MOCJIENOBaTeIbHBIM W HapauielIbHbIM
COECIMHEHUEM 3JIEMEHTOB, pa3jinyas YCJIOBHbIE OOO3HAYEHHS 3JIEMEHTOB
AIEKTPUYECKUX LETIeH

1.16

OPUBOANUTH  TNpUMEpHl  (HAXOAUTh  HMH(OpMaAIMIO O  MpUMeEpax)
MIPAKTUYECKOTO MCIONb30BaHUs (U3MYECKUX 3HAHUNW B IOBCEIHEBHOM
JKU3HU Ui ofOecriedeHus 0e30MacHOCTH MpU OOpallleHuH ¢ MpudbopamMu U
TEXHUYECKUMHU yCTPOWCTBAMHU, COXPAHEHUS 370POBbsl U COOIIOACHUSI HOPM
HKOJIOTMYECKOTO MOBEIEHUS B OKpY KaroIlel cpee

1.17

1.18

OCYHIECTBIISATh TOUCK HH(MOpManuu (U3NYECKOTO COAEpKAHUS B CETH
WNHTepHeT, Ha OCHOBE MMEIOUIUXCS 3HAaHUM W MYTEM CpaBHEHUS
JOTIOTHUTEIBHBIX UCTOYHUKOB BBIICISATh HH(POPMAIIHMIO, KOTOPAsl SBJISIETCS
MIPOTUBOPEYNBOM UM MOXKET OBITh HEJOCTOBEPHOI

HCIIOJIb30BAaTh IIPU BBINIOJIHCHUN y‘{e6HLIX 3aJlaHui HayYHO-TIOMMYJIAPHYTO
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aUTeparypy (pU3MUECKOro CoAepkKaHMs, CIPABOYHBIC MaTE€pPHUaJbl, PECYPCHI
cetu HHrepHer, BiageTb NpuéMaMH KOHCIEKTUPOBAHMS  TEKCTa,
npeoOpazoBanus HHGOPMAIIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO

1.19

co3/1aBaTh COOCTBCHHBIC NHCHMEHHBIC M KPATKHUE YCTHBIC COOOIICHUS,
0000mas wWHPOPMAIMIO W3 HECKOJIbKUX HCTOYHUKOB (DU3HUECKOTO
COJICpKAaHHUs, B TOM YHCJIC IMyOJMYHO MPEICTABIATH PE3yJIbTAThl IPOCKTHOM
WK HUCCIICIOBATEIBCKOM JEATSILHOCTH, [IPU STOM I'PAMOTHO HMCIOJIb30BaTh
U3yYCHHBIA MOHATHHHBIA ammapar Kypca (U3UKH, COMPOBOXKIAThH
BBICTYIUICHHE TIPE3eHTaIEH

1.20

OpYU  BBIMOJHEHHUH YYEOHBIX NPOCKTOB U HCCICIOBAHUN (U3NIECKUX
IPOIIECCOB PACHPENENATh OOS3aHHOCTH B TPYIIE B COOTBETCTBHH C
IIOCTABJICHHBIMU 33Jla4aMH, CJICIUTh 3a BBIIOJIHEHUEM IUIAHA JCHCTBUU U
KOPpPEKTHpPOBAaTh €ro, aJeKBaTHO OLICHWBAaTh COOCTBEHHbIN BKJIAJ B
JEATEIIBHOCTh I'PYIIIBI, BBICTPAUBATh KOMMYHMKaTUBHOE B3aUMOJACHUCTBHE,
HPOSIBIISISI TOTOBHOCTD pa3peliaTh KOH(IMKTHI

9 KVIACC

Kon
NpoBepPsSIEeMOro
pe3yJjbTara

1.1

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
o0pa3oBaTe/IbHOM NPOrpaMMbI OCHOBHOT'O 001IIero 00pa3oBaHusA

HCIIOJIb30BAaTh U3YUCHHBIC ITIOHATUS

1.2

1.3

1.4

1.5

1.6

pas3indaTtb ABJICHUA 110 OIMMCAHUIO UX XAPAKTCPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, AECMOHCTPUPYIOIIUX JaHHOC (1)I/I3I/I‘IGCKOC SIBJICHUC

pacrio3HaBaTh  INpOSIBICHHME  HM3YYCHHBIX  (PU3MUECKUX  SIBIEHUH B
OKpY’KalollleM MHUpe, B TOM 4uclie (U3UYECKUe SIBICHUS B MPHUPOJE, MPH
3TOM TMEpPEBOJUTh MPAKTUYECKYIO0 3ajJady B Y4YeOHYyIO, BBIACIATH
CYyILLIECTBEHHbIE CBOICTBA (IIPU3HAKU) GUZNUYECKUX SIBJICHUI

OIUCHIBATh M3yUYCHHbIE CBOMCTBA Tel U (U3NYECKUE SIBICHUS, UCHOJb3YS
¢u3nyeckue  BEIMYUHBI, NPU  ONHCAHUU NPAaBUWIBHO  TPAKTOBATh
¢u3nUecKuif CMBICT HCIIOJB3YEMbIX BEIUYMH, O0O3HAYEHHUS M EIUHMIIBI
¢u3NYEeCKUX BEIMYMH, HAXOAUTh (OPMYJIbI, CBS3BIBAIOLIUE JaHHYIO
¢u3NYECKyl0 BEIWYMHY C JAPYTMMH BEJIMYMHAMM, CTPOUTH TIpaduKu
M3YYEHHBIX 3aBUCUMOCTEHN (PU3NUECKUX BETUUNH

XapakTepu30BaTh CBONCTBA Tel, (QU3NYECKUE SIBIEHUS U TIPOIECCHI,
WCIIOJIb3ysl ~ M3YYEHHBIE 3aKOHbI, IpU OTOM  J1aBaTh  CJIOBECHYIO
(GOpMyYITHUPOBKY 3aKOHA U 3aMMCHIBATh €T0 MATEMATHYECKOE BBIPAKECHUE

0OBSCHITH (I)I/ISI/I‘-ICCKI/IC nponeccel u CBOMCTBaA TCJI, B TOM YHUCIC U B
KOHTCKCTC chyauHﬁ MPAKTUKO-OPUCHTUPOBAHHOI'O XapaKTCpa: BBIABJIATH
MNPUIUHHO-CIICACTBCHHBIC CBsA3U, CTPOUTH 00BsicHEHHE U3 2 — 3 JTOTHYECKUX

74




[IaroB C MOMOIIBI0 2 — 3 H3YYEHHBIX CBOMCTBAa (DU3MUYECKUX SIBICHHUH,
(bU3MYECKUX 3aKOHA WU 3aKOHOMEPHOCTH

1.7

pemate pacu€THbple 3ajadyu (onuparoluecs Ha cucreMy u3z 2 — 3
YpaBHEHHMIA), MCIIONB3YS 3aKOHBI U (DOPMYIIBI, CBS3bIBAIOIINE (U3UUECKUE
BCJIMYMHBI: Ha OCHOBC aHAJIM3a YCJIOBUA 3aJadd 3allMCbIBATbL KpPAaTKOC
YCIOBUC, BBIABJIATH HCAOCTAIOIINC WA H30BITOYHBIE JaHHBIC, BBI6I/IpaTB
3aKOHBI M (HOPMYJIBI, HEOOXOIUMBIE ISl PEIICHHs], TPOBOIUTH PAcUYETHI U
OLICHUBATh  PEAIUCTUYHOCTh  TOJYYECHHOTO 3HA4YEeHUS  (U3MUYECKOI
BEJINYMHBI

1.8

pacrio3HaBaTh MpOOJEMBI, KOTOpPBIE MOXHO pEUIMTh MpPHU MOMOIIU
($U3NUECKUX METOJIOB, HWCHOJB3ys ONHMCAHUE WCCICIOBAHUS, BBLICIATH
IpoBepsAEMOE  IPEIIOJIOKEHHE, OLEHUBATh IPABUIBHOCTh  IMOPSAIKA
IPOBEICHUSI  UCCIIEAOBAaHMs, J€laTh  BBIBOJBL, HMHTEPIPETUPOBATH
pe3yJbTaThl HAOIIOCHUH U ONBITOB

1.9

MMPOBOAUTDL OIIBITEHI 11O HB.6JIIOI[€HI/IIO (1)I/ISI/I‘I€CKI/IX SIBJICHUH WIIN (bH?:I/I‘-IGCKI/IX
CBOICTB Te€JI: CAMOCTOSATEIbHO COOMpPATh YCTAHOBKY M3 HU30BITOYHOIO
Habopa 000py/nOBaHMs, ONUCHIBATH XOJ OIBITAa U €ro pe3ysbTaThl,
(bopMyIMpOBATH BBIBOAbI

1.10

POBOJIUTH NPU HEOOXOAMMOCTH CEPHIO HPSAMBIX HW3MEPEHUH, OMpPENesis
cpelHee 3HaueHue Hu3MepseMoil BeauuuHbl ((OKYCHOE paccTOosHUE
coOuparonield  JTUH3BI), OOOCHOBBIBATH BBIOOpP Crmoco0a HW3MEpEHUs
(u3MepuTeIHLHOTO pHOOpPa)

1.11

IIPOBOAMTH  HUCCIIEJOBAHME 3aBUCUMOCTEM (U3MUYECKHUX BEIUYHUH C
UCIIOJIb30BaHUEM TMPSAMBIX HU3MEPEHHM: IJIaHUPOBaTh MCCIIEI0BaHUE,
CaMOCTOSITENIbBHO ~ COOMpaTh  yCTAHOBKY, (UKCHUPOBAaTh  PE3yJbTaThl
MOJIyYeHHON 3aBUCHUMOCTH (HU3MYECKUX BEIMYMH B BUIE Tabnuuu
rpaduKoB, JeaTh BHIBOJBI IO PE3yJIbTaTaM UCCIIEIOBAHUS

1.12

MMPOBOAWUTE KOCBCHHBIC HU3MCPCHUA (1)I/I3I/ILI€CKI/IX BCJIIMYHH: ITIJIAHUPOBATH
HU3MCPCHHA, CO6I/IpaTB OKCIICPUMCHTAJIbHYIO YCTAHOBKY HW BBIIIOJIHATH
HU3MCPCHUA, CICAY HpGJIJ'IO)KCHHOfI HUHCTPYKIHH, BBIYUCIIATH 3HAYCHUC
BCJIIMYMHBI U AHAJIMU3UPOBATH IMOJIYUCHHBIC PE3YJIbTAThHI C y‘IéTOM 33,[[8.HHOI>’I
MOTrpeIIHOCTU I/I3MepeHI/II>'I

1.13

1.14

1.15

coOiroaaTh MpaBujia TEXHUKUA O€30MacHOCTH Mpu padoTe ¢ 1abopaToOpHBIM
000py10BaHHEM

pa3nu4yaTh OCHOBHBIE IPU3HAKM H3YYEHHBIX (PU3MUECKUX MOJIeNeH:
MaTepuaibHas TOYKa, aOCOMIOTHO TBEPAOE TEJIO, TOYEUHBIH HCTOYHHMK
CBeTa, JIy4, TOHKasl JIMH3a, [JIaHeTapHas MOJIeNIb aToMa, HYKJIOHHAs! MOJIEb
aTOMHOTO sipa

XapakTepu30BaTh NPUHIUNBI  JEHCTBUA  HM3YyYCHHBIX NPUOOPOB U
TEXHUUYECKHUX YCTPOMICTB C ONOPOM Ha MX ONMCAHUSA, UCIIOJb3Yys 3HAHUA O
CBOWCTBaX  (U3MYECKUX SBJICHUH M  HeoOXoaumble  (pusnueckue
3aKOHOMEPHOCTH
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1.16

UCIIOJIb30BAaTh CXEMbl U CXEMaTHUYHbIE PUCYHKHU HM3YyUYECHHBIX TEXHHUYECKHX
YCTPOMCTB, U3MEPUTENBHBIX IPUOOPOB M TEXHOJIOTUYECKUX MPOLECCOB MpHU
pelieHnr  y4yeOHO-IPaKTHUYECKUX  3a/Jay, ONTHYECKHEe CXeMbl s
MOCTPOCHUS N300paKEHHH B IJIOCKOM 3epKajie U coOUparouieil TuH3e

1.17

OPUBOJIUTH  TpUMEpbl  (HaxoauTh  WHGOpMAIMIO O  TpUMeEpax)
MPAKTUYECKOTO HKCIONB30BaHUsS (U3MUYECKUX 3HAHWW B MOBCEIHEBHOM
JKU3HHU I oOecrieueHusi 0€30MacHOCTH MPpU OOpalieHuH ¢ mpudopamMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHS 3J0POBbsI M COOIOICHUS HOPM
9KOJIOTUYECKOTO MOBEJICHHS B OKPYKAIOIICH cpefie

1.18

OCYILECTBIISITh TMOMCK WH(pOpMANMU (HU3UUECKOTO COACPKAHUSA B CETH
WuTepHeT, caMoCcTOSTeNbHO (HOPMYTUpPYsSl MOUCKOBBIM 3ampoc, HaXOIUTh
MyTH ONpPEIEICHUs TOCTOBEPHOCTH MOJIYYEHHOUW MH(OpMAalMd HAa OCHOBE
MMEIOIINXCS 3HAHUHM U JIONIOJIHUTENIbHBIX HCTOYHUKOB

1.19

UCIIOJIb30BaTh MPU BBIIIOJHEHUU YYE€OHBIX 3a/JlaHUN HAyYHO-IOMYJISIPHYIO
auTeparypy (pU3MUECKOro COAepKaHMs, CIPABOYHBIC MAaTEPHAJIbI, PECYPCHI
cetu HHrepHer; Biaaerb NpuéMaMM  KOHCHEKTHPOBAHUS  TEKCTa,
npeoOpazoBanus HHGOPMAIIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO

1.20

CO3/1aBaTb COOCTBEHHBIE TMHUCHMEHHBIE M YCTHBIE COOOIICHUS HAa OCHOBE
uH(pOpMAalMM W3 HECKOJIBKUX HWCTOYHUKOB (PH3UUIECKOTO COJCpIKAHUS,
MyOJIMYHO MPEACTABIATh PE3YyJIbTAThl MPOSKTHONW HIIM UCCIEI0BATEIbCKOU
JIEATEIIbHOCTH, IIPX 3TOM I'PAMOTHO HCMOJIb30BATh U3YUYEHHbIN MOHSITUNHBINA
anmapar Hu3ydaeMoro paszena (U3UKH U COMPOBOXKIATh BBICTYIICHUE
npe3eHTalrel ¢ yu€ToM 0COOCHHOCTEN ayJUTOPHH CBEPCTHUKOB

1.21

MPU  BBIMIOJIHEHUH YYEOHBIX TPOEKTOB M HCCIEIOBAHUN (PU3MUECKHUX
IIPOLIECCOB paclpeAesaTh OOS3aHHOCTH B TpYINIE B COOTBETCTBHM C
MOCTaBJICHHBIMH 3aJ]a4aMH, CIEIUTh 32 BBITIOJIHEHHEM IUIaHA JIEHCTBUN U
KOPPEKTUPOBaTh €ro, aJeKBaTHO OIEHUBAaTh COOCTBEHHBIH BKIaJ B
JESTENIbHOCTh TPYIIBI, BHICTPAUBaTh KOMMYHHKATUBHOE B3aMMOJICICTBHE,
MIPOSIBIISISE TOTOBHOCTH pa3peniaTb KOHPIUKTHI
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIACC

Kon Kon
pa3aesa  3jieMeHTa

HpOBepﬂeMme IJIEMEHTBI COACPKAHUSA

®U3UKA U EE POJIb B IOZHAHMM OKPYXAIOIIEI'O MHUPA

®dusuka — HayKa o npupoje. ABneHusi npupojsl. Gu3nyeckKue

1.1 ABJICHUS: MEXAHUYECKHE,  TEIUIOBBIE,  JJIEKTPUUYECKUE,
MarHMTHBIE, CBETOBBIE, 3BYKOBBIE
®dusnueckue BeTMUMHBL M3MepeHHne (U3NYECKHX BEIUYHH.

1.2 Puznueckue puOOpHI. ITorpemnocTs U3MEPEHUM.
Me:xyHapoiHas cuctemMa eIMHULL
EcrecTBeHHOHayuyHBI ~ METOJA  TO3HAHUA:  HaOJIOJCHHE,

1 13 [IOCTAaHOBKA HAy4YHOIO BONPOCA, BBIABMKEHHE THUIOTE3,

AKCIIEPUMEHT IO  IPOBEpPKE  THUIIOTES, 00BsicHEHHE
Ha0JI}0/1a€MOT0 SBJICHUS

1.4 Onucanne GU3NUECKUX SBJICHUN C ITOMOIIBIO MOJIENEH
[TpakTryeckue paboOTHI:

W3mepenue pacCTOSHUM.
15 N3mepenne o0bEMa KUIKOCTH B TBEPIOTO Tea.

Omnpenenenne pasMepoB MaJbIX TEIN.
N3mepenne Ttemmeparypsl NP IOMOIIU KUAKOCTHOTO
TEPMOMETPA U JATYMKA TEMIIEPATypPbI

ITEPBOHAYAJIBHBIE CBEJIEH1A O CTPOEHNU BEIIECTBA

CrpoeHue BeliecTBa: aToOMbl M MOJIEKYJIBI, UX pa3Mephbl.

21 OnbIThI, TOKA3bIBAIOLINE TUCKPETHOE CTPOSHHUE BEILIECTBA

’9 JBrmxenne vactul BemecTBa. CBsA3b CKOPOCTH JIBUKCHUS
' yacTull ¢ TemnepaTypoil. bpoyHoBckoe nBuxkenue, muddysus

)3 B3aumoeicTBue 4acTHI] BEIECTBA: IPUTIKEHUE U
' OTTaJKHBaHHE

2 ArperaTHble COCTOSIHUSI BEILlECTBA: CTPOEHUE Ta30B,

24 KHUJIKOCTEH W TBEPABIX (KpUCTaNIMYECKHX) Tel. B3anMocBszb

' MEXly CBOMCTBAMHU BEILIECTB B PAa3HBIX arperaTHbIX COCTOSHUSIX
U UX aTOMHO-MOJIEKYJIIPHBIM CTPOEHUEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BO/IbI
[TpakTuyeckue paboOTHI:
2.6 Onenka jamaMmeTrpa aTroMa  METOIOM  psiAoB  (C

ucrnoib3oBaHueM Gotorpaduit).
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OnbITHI IO HAOTIOIEHUIO TETIOBOTO PACIIUPEHUS Ta30B.
OnbITHl IO OOHAPYKEHUIO JIEHCTBUSL CHJI MOJEKYJISIPHOTO
MPUTSKEHUS

JIBIDKEHUE U B3AUMOJIEUCTBUE TEJI

3.1

MexaHudeckoe JBIKCHHE. PaBHOMEpHOE W HEpaBHOMEPHOE
NIBIYKEHUE

3.2

Cxopoctb. CpenHsii CKOpOCTb IIpU  HEPABHOMEPHOM
IBIDKeHNUHU. Pacuér myTH n BpeMeHU JIBH)KEHHS

33

34

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

Cuta KaK XapaKTEepPUCTHKA B3aUMOICUCTBUS TEI

3.6

3.7

Cua ynpyroctu u 3akoH ['yka. Mi3MepeHne Cuiibl ¢ OMOIIBIO
JTMHAMOMeETpa

SIBiIeHne TATOTEHHS W cHia TshkecTd. CHila TSDKECTH Ha
APYTrux IJiaHeTax. Bec tena. HeBecoMocTh

3.8

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

39

3.10

CiokeHue CuJjl, HampaBJICHHBIX 110 OJHOM MPsIMOM.
PaBHOpelcTBYIOIIASA CHIT

[TpakTryeckue paboOTHI:

Omnpenenenne CKOPOCTH PaBHOMEPHOTO JIBMKEHUS (IIapvKa B
XKHUJIKOCTH, MOJEIH JIEKTPUUYECKOI0 aBTOMOOMIIS U TaK Jalee).
OrmpenienieHne cpeHed CKOPOCTH CKOJIBKEHUS Opycka WIIH
[IapuKa MO HAKJIOHHOW miockocTH. OmnpeneneHue MIOTHOCTU
TBEpAOro tena. ONBITHI, JAEMOHCTPUPYIOIIHE 3aBUCUMOCTD
pacTsbkeHus (gegopmarii) npy>KUHbl OT MPHIOKEHHOM CHIIBI.
OnpIThl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb CHJIBl TpPEHUS
CKOJIBKEHHUSI OT Beca Tejla M XapakTepa CONPHUKACAOIIMXCS
MTOBEPXHOCTEU

3.11

@usnueckue SBICHUS B NPUPOAE: IPUMEPBl JBHKEHHUS C
Pa3IMYHBIMM CKOpPOCTSIMM B JKHMBOM M HEXHBOM IPUPOLE,
JIEICTBHE CHUJIBI TPEHHUS B IPUPOJIE U TEXHUKE

3.12

TexHu4yecKkue yCTpoucTBa: IMHAMOMETP, TOAIIUITHUKA

JIABJIEHUE TBEP/BIX TEJL, )KUJKOCTEN 1 TA30B

4.1

4.2

HaBnenne T1BEpmoro Tenma. CmocoObl  yMEHBIIEHUS |
YBeJ'II/ILIeHI/ISI JaBJICHUSA

JlaBnenne ra3a. 3aBHCUMOCTH JaBJICHUS raza OT O00BEMa,
TEeMIIepaTypbl
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4.3

[lepenaya naBieHust TBEPABIMU TEJIAMU, KUIKOCTIMU U ra3amu.
3akoH [Tackanga. [TneBMaTHYeCcKre MalIUMHEI

4.4

4.5

4.6

3aBUCHUMOCTD JABIICHUS JKUJIKOCTH oT TITyOHWHBI.
I'mapocratnueckuit  mapagokc. CooOmaronimecss  COCYIbI.
[M'uapaBnuyeckre MEXaHU3MbI

Atmochepa 3emumm u atrmocdepHoe gaBiaeHue. I[IpuunHbBI
CyIIECTBOBaHUS  BO3AYMHOM  000j0uku  3emmm.  OmbIT
Toppuuemnu. 3aBUCUMOCTh aTMOC(EPHOTO  JaBIEHUS  OT
BBICOTBHI HaJ] YDPOBHEM MOPsI

Usmepenne  armocdepHoro  napneHus. [Ipubopsl  ans
u3MepeHus aTMOChEepHOro AaBlIeHUs

4.7

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

4.8

4.9

IInaBanue Ten. Bo3nyxomnnaBanue

[TpakTrueckue pabOTHI:

HccrenoBanue 3aBUCHMOCTH Beca Tejla B BOJEe OT 00bEMa
MOTPY>KEHHOM B  XKUAKOCTh 4actu Tena. OnpeneneHue
BBITAJIKMBAIOIICH CHUJIBI, IEHCTBYIOIICH Ha TeJl0, MOTPyKEHHOE
B KUJKOCTh. [IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIICH CUJIBI,
JICUCTBYIOIIEH HA TEJIO B KUIAKOCTH, 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 KOHCTPYUPOBAHUE JIOAKH U
omnpeneneHue e€ rpy30n01bEMHOCTH

4.10

dusnyeckue SBICHUS B MPUPOJE: BIMSIHHE aTMOC(EPHOTO
JTaBJICHUSI Ha )KUBOW OpraHU3M, IJIaBaHUE PbIO

4.11

TexHnueckue YCTpOMCTBA: cooO1aronecs COCY B,
YCTPOWCTBO BOJOIPOBO/IA, TUAPABIMUECKUIN MPECC, MAaHOMETD,
OapomeTp, BBICOTOMED, MTOPIIHEBON HACOC, APEOMETP

PABOTA, MOIIIHOCTDB, SHEPT' A

5.1 Mexanudeckas padbora

5.2 Mexanunyeckas MOIIHOCTD

53 [IpocTeie MexaHM3MBI: pblyar, OJOK, HAKJIOHHAs IJIOCKOCTb.

' [TpaBuii0 paBHOBECHS phluara

54 [IpumeHeHue mpaBuia paBHOBECHUS pblyara K OJI0Ky
«3omoroe mpaBwiIo» MexaHukd. KoadduuueHT mnoae3Horo

5.5 neiictBuss MexaHu3MoB. IIpocTele MeXaHuU3Mbl B OBITY U
TEXHHUKE

5.6 [ToTennmanpHast YHEPTUH TETA, OTHATOTO HAJ 3eMIIEN

5.7 Kunernueckas sHeprus
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58 ITonHass MexaHuWyeckass »DJHEpPrus. 3akOH H3MEHEHUI U
' COXPaHEHUS MEXaHUYECKON SHEPTHH
[TpakTuyeckue pabOTHI:
Omnpenenenne pabOTHl CHIIBI TPEHUS MpPH PAaBHOMEPHOM
59 JBUKEHUM  TeJa 10  TOPU3OHTAJIBHONM  IIOBEPXHOCTH.
' Uccnenoanue ycnoBuid paBHoBecusi poiuara. Mzmepenne KII
HAaKJIOHHOM  IUIOCKOCTH. M3yueHWe 3akoHa  COXpaHEHUs
MEXaHUYECKOH dHEepTruu
5.10 @u3nuecKue SBICHUS B IPUPOJIE: PbIYAr B TEJIEC YEIOBEKA
Texnuueckue yCTpOMCTBA: phlyar, MOJIBH>KHBIHN u
5.11 HETIOABMKHBIM  OJIOKM, HAKJIOHHAs IIOCKOCTh, IIPOCTHIC
MEXaHU3MBI B OBITY
8 KUIACC
Kon Kon
IIpoBepsiemble 3JIeMeHTHI COJIeP:KAHUS
pa3jena  3JjieMeHTa
TEIIVIOBBIE ABJIEHUA
OcHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETHUECKON TEeopHH
6.1 CTpoeHHs BemiecTBa. Macca u pasmepbl MouieKyd. OTBITHI,
’ MOITBEP K IAOIIHE OCHOBHBIE MOJIOKEHUS
MOJICKYJISIPHOKUHETHYECKON TEOPUH
6.2 Mogenu TBEPIOro, JKUAKOIO M Ta3000pa3HOr0 COCTOSIHUN
’ BemlecTBa. Kpucramimdeckue u amopHbie Tena
6.3 OObsicHEHHE CBOWCTB ra3oB, KHJAKOCTEH W TBEPABIX Tell Ha
' OCHOBE TIOJIO’KEHUN MOJIEKYJIIPHOKUHETHUECKON TEOpUH
6.4 CmaunBaHue U KallWJUISIPHBIE SIBJICHUS
6.5 TenioBoe paclIupeHue u cxatue
6 6.6 Temneparypa. CBs3p TeMIeparypbl €O CKOPOCTBIO TEIJIOBOIO
’ JIBUKEHUS YaCTHI]
6.7 Buytpennss osHeprus. CnocoObl H3MEHEHHUs BHYTpeHHeH
’ SHEPIUu: Terjionepeaaya U CoBepIieHre padoThl
6.3 Bunelr  Temsomepenauu: — TEMJIONPOBOJHOCTb,  KOHBEKIIHS,
U3ITy4yeHue
6.9 KonnuecTBo TemnoTel. Y aenpHas TEMIOEMKOCTb BELIECTBA
6.10 TermiooOMeH W TEIJIOBOE PaBHOBECHE. YPAaBHEHHE TEIJIOBOIO
' Oananca
6.11 [InaBneHne W OTBepAEBaHUE KPUCTAJUIMUECKUX BEIIECTB.
' V esbHast TEMIoTa MIaBIeH s
6.12 [TapooOpa3zoBanue u koHaeHcamus. cmapenue. Kunenwe.
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VY nenbHas TEeIioTa napooOpa3oBaHMsL. 3aBUCUMOCTh
TEeMIEPaTypbl KUIIEHUS OT aTMOC(HEPHOTO JaBICHUS

6.13
6.14

Brnaxnocts Bo31yxa

3Hepm;1 TOILJINBA. YIICJ'IBHaH TEIIJIOTA CrOpaHusa

6.15

[Tpunmunsl paboTsl TemoBbix asurareneit KIIJ termoBoro
asurarens. TemnoBple JBUTaTeNM W 3alluTa OKpYyXKarolen
cpensl

6.16

6.17

6.18

6.19

3aKOH COXpaHEHHs W MPEBpAIlCHHUs SHEPrUM B TEIJIOBBIX
nporeccax

[TpakTiueckue paboThI:

OnbIThl O OOHAPYKEHHUIO JIEHCTBUSL CHJI MOJIEKYJISIPHOTO
MPUTSDKEHUSL.

OMNBITH 10 BBIPANIMBAHUIO KPUCTAJIOB MOBAapEHHOM CONU
WJIM caxapa.

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

Ornpezenienne JaBieHUs BO3Ayxa B OAJIJIOHE HITIPHUIIA.

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

[IpoBepka rumoTe3bl JIUHEHHOW 3aBUCHUMOCTH JUIMHBI
CTONOWKA JKUIKOCTH B  TEPMOMETPHUYECKOH TpyOkKe OT
TEeMIIepaTyphl.

HaGnronenne u3MeHeHHs BHYTPEHHEM SHEpPruM Teja B
pe3yibTaTe Teruionepeaadyu u padoThl BHEITHUX CHJL.

UccnenoBanue siBneHUs TEIUIOOOMEHA MPU CMEIIMBAaHUHU
XOJIOJTHOW U TOPSTYEN BOJIBI.

OrnpeneneHne KOJIMYECTBA TEIUIOTHI, MOJTYYEHHOTO BOJOM
MIPH TETJI00OMEHE C HarpeThIM METAJUTMYECKUM ITUITHH]IPOM.

Ornpenenenne yaenbHOM TEMIOEMKOCTH BELIECTBA.

HccnenoBanue npouecca uCrapeHusl.

OrnpesienieHrie OTHOCUTEIBHOM BIIaYKHOCTH BO3/TyXa.

Ornpezenenne yaeIbHON TEIJIOTH TUIABICHUS JIb/IA.

®duznueckue SBJICHUS B IPUPOJIE: TOBEPXHOCTHOE HATSKEHUE U
KalMWUISIPHBIE SIBJICHUS B TPUPOJIE, KPUCTAIUIBI B TMPHUPOJE,
nznyuenue CoIHIA, 3aMep3aHHe BOJAOEMOB, MOpPCKHE OpH3BI;
o0Opa3oBaHHE pOCHI, TYMaHa, UHEs, CHETa.

TexHnueckue yCTpoOiiCcTBa: KaIuJuIsiphl, pUMEPBI
MCIIOJIb30BaHUsl KPUCTAIJIIOB, JKUIAKOCTHBIN TEPMOMETp, AATUUK
TEMIIEPATYpbl,  TEPMOC, CHCTEMA  OTOIUIEHHMS  JIOMOB,
TUTPOMETPBI, IICUXPOMETp, TMapoBas TypOWHa, JIBUTATENb
BHYTPEHHEI0 CrOpaHus.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA
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7.1

Onextpuszanus Tel. J[Ba poja 3JeKTpUUECKHX 3apsiioB

B3aumoneiictBue  3apskeHHbIX — Ted.  3akoH  Kynona

7.2 (3aBUCUMOCTb CHJIBI B3aMMOJECHMCTBUS 3apsSKEHHBIX TEJI OT
BEJIMYMHBI 3apsJI0B U PACCTOSHUS MEX/y TE€JIaMH)
Onektpuueckoe nojie. Hanpspk€HHOCTD AIEKTPUYECKOTO TOJIS.

7.3 [IpuHIMIT  CymHeprno3WIMu  SJEKTPUYECKUX  Toyied  (Ha
KaueCTBEHHOM ypPOBHE)

Hocurenu 3JIEKTPUYECKUX 3aps0B. DJieMeHTapHbIN
7.4 anektpuueckuid 3apsan. Crpoenue aroma. IIpoBogHUKM U
JURJIEKTPUKH
7.5 3aK0oH COXpaHEHUs AIEKTPUUECKOTO 3apsiaa
76 DJIEKTPUUYECKU I TOK. Ycnosus CYIIECTBOBAHUS
’ AIIEKTPUYECKOT0 TOKa. MICTOYHMKHN MOCTOSIHHOTO TOKa

77 JleficTBUSI ANEKTPUYECKOTO TOKa (TEIUIOBOE, XHWMHUUYECKOE,
’ MarHuTHOE). DIEKTPUUECKUN TOK B )KUIKOCTSIX U Ta3ax

7.8 Onekrpuueckas nemnb. Cuia Toka. DIeKTpUUYECKOe HallpsHKEHNE

79 ConpoTuBjieHre TMPOBOJHUKA. YAENbHOE COMNPOTUBJIICHHE
’ BEILlECTBA

7.10 3akon OMa 11 yyacTKa Lenu

7.11 [TocnenoBarenbHOE U MapaiieIbHOE COSTUHEHUE POBOTHUKOB

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

' Jlenna

713 DJeKTpUYeCcKre e U MOTPEOUTENN IIEKTPHUECKONW SHEPTHU

' B ObITy. KopoTkoe 3aMbIkaHue

714 [TocTossHHbIE ~ MarHUTBHL.  B3auMoJeicTBHE  MOCTOSIHHBIX

' MarHMTOB

715 MarnutHoe none. MarautHoe nojie 3eMJId U €ro 3HaYeHHUe AJIs

' KHM3HU Ha 3emiie

716 Onpir Opcrena. MarHuTHoe 1ojie BJEKTPUYECKOro TOKa.

' [IpumMeHeHne >JIEKTPOMArHuTOB B TEXHUKE
[elicTBe MarHUTHOTO TMOJs Ha TMPOBOJAHUK C TOKOM.

717 ONeKTpoABUTaTeNb  IMOCTOSIHHOTO  Toka.  Mcmonb3oBaHue

' DIIEKTPOJBHUTATENIe B TEXHUYECKUX YCTpOMCTBaAX U Ha
TpaHCIopTe

718 Onwitel Dapanes. SIBneHUE SICKTPOMATHUTHOM WMHIYKITHH.

' I[Mpasuio Jlenma
Onektporedeparop. CmocoObl TOMYyYEHHS  AICKTPUUIESCKOM

7.19 SHEPTUH. DJEKTPOCTAHIIMM HA BO30OHOBIISIEMBIX HCTOYHHKAX
SHEPTUH

720 [TpakTiueckue paboThI:

OnbITHl O HAOMIOIEHUIO AJIEKTPU3ALMU Tell UHAYKIHUEH U Ipu
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7.21

7.22

COIPUKOCHOBEHHH.
HccnenoBanue AeCTBUSA 3JIEKTPUYECKOTO MOJS HA TPOBOIHUKHU
U JUDJIEKTPUKHU.

COopka u nmpoBepka pabOoThI NEKTPUUECKON e MOCTOSIHHOTO
TOKA.

W3mepeHue U peryinpoBaHUe CUIIbI TOKA.

W3mepeHue U peryiupoBaHue HaIIPsHKEHUS.

HccnenoBaHue 3aBUCUMOCTH CHJIBI TOKa, MAYIIETO0 4epes
pPE3UCTOP, OT COINPOTUBICHUS PE3UCTOpa U HANpSHKEHUS Ha
pe3ucrope.

OnbITel, JEMOHCTPUPYIOIIUE 3aBUCUMOCTH AJIEKTPUYECKOTO
CONPOTHUBIICHHUS] TNPOBOJHUKA OT €ro JJIMHBI, IUIOLIAIU
MIONIEPEYHOI'0 CEYEHUSI U MaTepHuaa.

IIpoBepka rpaBuja CJIOKEHUS HaIpsKEeHU N npu
IIOCJIEZIOBATENbHOM COEJMHEHUH ABYX pe3uctopoB. IIpoBepka
IpaBwia JUisi CWJIbl TOKAa IpPU MapajUIeIbHOM COEJUHEHHUH
pesuctopoB. OmpeneneHue pabOThl AIEKTPUUYECKOTO TOKA,
uayuiero  yepes  pesuctop.  OmpeneneHue  MOIIHOCTH
ANEKTPUYECKOTO  TOKa,  BBIACIAEMOM  HAa  PE3UCTOpeE.
HccnenoBanue 3aBUCHUMOCTH CHJIBl TOKa, MAYLIETO 4epes
JaMIIOYKy, OT HampsbkeHus Ha Hel. Omnpepnenenune KIIJ]
HarpeBatens. McciaepoBaHME MArHUTHOIO — B3aMMOJICHCTBHS
[IOCTOSIHHBIX ~ MarHuToOB.  M3yueHWe  MarHuTHOTO  IOJIA
MOCTOSIHHBIX MAarHUTOB IpPU UX OOBEAMHEHUU U Pa3/IEICHHM.
HccenenoBanue AEMCTBUSA 2JIEKTPUYECKOIO TOKA HA MAarHUTHYIO
cTpenky. OmnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI
B3aUMOJICMCTBUS KATYLIIKA C TOKOM M MarHUTa OT CUJIbl TOKa U
HalpaBJ€HUsT TokKa B  Karymke. M3ydenme  neictBus
MarHMTHOTO I0JI Ha IPOBOJHUK ¢ TOKOM. KoHcTpyupoBaHue n
u3ydyeHue paboTsl anektpoasuratens. Msmepenune KIIJ]
AJNIEKTPOJIBUTAaTEIbHON yCTaHOBKH. OIBITHI M0 HCCIEIOBAHUIO
ABJIGHUS ~ JJIEKTPOMAarHUTHOM  MHIYKUMHU:  UCCIIEOBaHHE
M3MEHEHUH 3HaYeHMsI U HAaIIPaBJIEHUS! UHAYKIIMOHHOTO TOKa

@dusnyeckue sABICHUS B NPUPOLIE: IIEKTPUUECKUE SIBICHUSA B
aTMocdepe, 3JIeKTPUYECTBO KHUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emyid, Apeid TMOT0COB, POJIb MArHUTHOTO TOJS JIst
KU3HM Ha 3eMJie, OJISIPHOE CUSHUE

TexHnueckue  yCTpPOMCTBA:  DIJIEKTPOCKOI,  aMIEPMETD,
BOJITMETP, PEOCTaT, CYETYUK DIIEKTPUUYECKOW DHEPIHH,
AIIEKTPOOCBETUTENBHbBIE npudopHl, HarpeBaTelbHbIE
ANIEKTPONPUOOPHI (mpumepsr), AIEKTPUYECKUE
MpelOXpaHuTeNH, AJIEKTPOMAarHur, 3JIEKTPOIBUraTellb
MOCTOSIHHOTO TOKA, T€HEPATOp MOCTOSHHOTO TOKa
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9 KVIACC

Kon

pasaciia

Ko hnementa

[IpoBepsieMble 2IEMEHTBI COAEP)KAHUS

MEXAHUWUYECKUE ABJIEHUA

g1 Mexannueckoe JBHKEHHE. MarepuanpHas TOYKA.
' Cucrema orcuéra

8.2 OTHOCHUTENBHOCTh MEXaHUYECKOTO IBUIKECHHUS

8.3 PaBHOMepHOE NPAMOJIMHENHOE IBUKEHHUE

HepaBHomepHoe MPSMOJIMHENHOE JIBUKEHUE.
8.4 Cpeansis M MIHOBEHHas  CKOpPOCTb  Tejla  Ipu
HEpPaBHOMEPHOM JIBUIKEHHUU

Qs VYckopeHnue. PaBHOyCKOpEeHHOE IIPSMOJIMHEWHOE
' JIBUJKECHUE

8.6 CsoOoanoe nagenne. OnbITe! [ anumes

PaBHOMepHOE nBUKEHME MO OKpyxHOcTU. [lepuon u
8.7 yactoTa oOpamienus. JluHeilHass M yrioBasi CKOpOCTH.
LleHTpoCTpEMUTENBHOE YCKOPEHUE

8.8 ITepssiii 3akoH HeroTOHA

8.9 Bropoii 3akoH HeroToHa

8.10 Tpetwnii 3akon HeroToHa

8.11 [IpuHIUI Cynepno3unuu CuiI

8.12 Cuna ynpyroctu. 3akoH ['yka

%13 Cuna TpeHMs: cuja TPEHMUsS] CKOJBXKEHHS, CHUJIa
' TPEHUS MOKOs, APYTHE BUABI TPEHUS

8 14 Cuna TSOKECTM M 3aKOH BCEMHUPHOIO TSATOTEHMS.
' YckopeHue cBOOOTHOTO TaIeHUs

%15 JBuxenne  mmaHer  Bokpyr  Connua.  IlepBas
' KOCMHU4YecKasi CkopocTb. HeBecoMoCTh U eperpys3ku

816 PaBHOBecue  marepuasibHOM  TOYKH.  AOCONIOTHO
' TBEPIOE TEIIO

%17 PaBHOBecue TBEPHOrO Tena C 3aKPEIIEHHONW OCBIO
' BpaieHusi. MoMeHT cuiibl. LleHTp TskecTn

8.18 Nmnynsc Tena. U3menenne umiynsca. IMmysibe cuisl
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8.19

3aKOH COXpaHEHMsI UMITyJIbCa

8.20

PeakTuBHOE NBMKEHUE

8.21

Mexanunueckasi paboTa U MOIIHOCTb

8.22

8.23

PaGota cun TsDKecTH, ympyroct, TpeHus. CBs3b
SHEPIruu 1 paboThl

IToTennmanbHast OHEprus  TCJa, IIOAHATOI'O Hanqg

MOBEPXHOCTHIO 3eMJIU

8.24

8.25

[ToreHuuanbHas SHEPTUs CXKATON MPY>KUHbI

Kunernueckas sueprusi. Teopema 0 KUHETHYECKOU

SHEPruu

8.26

3aKOH COXpaHEHUS] MEXaHUYECKON IHEPrUU

8.27

8.28

[TpakTuyeckue pabOTHI:

OmnpeneneHue cpeHe CKOPOCTH CKOJBbXEHHUS Opycka
WIM JIBUKEHUS IIapuKa IO HAKJIOHHOM IUIOCKOCTH.
OmnpeneneHrue yCKOpeHUs Teja MPH PaBHOYCKOPEHHOM
JBUKEHUH 110 HAKJIOHHOW IIJIOCKOCTH.

HccnenoBaHue 3aBUCHUMOCTH IIyTH OT BPEMEHU IIpH
PaBHOYCKOPEHHOM JIBH)KEHUHU 0€3 HayalbHON CKOPOCTH.
[TpoBepka rumore3pl: €cid HpPU PAaBHOYCKOPEHHOM
JIBUKEHUM 0O€3 HavyaJbHOW CKOPOCTH MYTH OTHOCSTCS
KaK psI HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
MPOMEXYTKH BPEMEHU OJJUHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHUS
OT CuUJbl HOpPMalbHOro jasieHus. Onpenenexnue
KodpduureHTa TpeHus ckoiakxeHus. OrmnpeneneHue
KECTKOCTU TMpyXkuHbl. OnpeneneHue padOThl CUIIBI
TPeHUsT TpU PABHOMEPHOM JIBWKEHHU Tela II0
TOPU30HTANILHON TMOBepxXxHOCTU. OmpeneneHre padoThl
CWJIBI  YIOPYrocTM  IIpu  NoAbEME  Ipy3a C
UCIIOJIb30BAHUEM  HEMOJBIKHOTO U MOJBUKHOIO
0710K0B

®dusnueckue SBICHUS B MPHUPOJIE: MPWINBEI M OTIIUBHI,

JABMKCHUC IIJIAHET ConHeyHoH CUCTCMbI, PCAKTHBHOC

JABMIKCHUC )KMBBIX OPTaHU3MOB

8.29

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

MEXAHUWYECKUE KOJIEFAHUA 1 BOJIHBI

9.1

9.2

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

MaremaTuueckui u MPY>KUHHBIN MasITHUKH.

[IpeBparenue sHeprun Npu KoiueOaTeIbHOM JABHKECHUN

9.3

9.4

9.5
9.6

9.7

3aryxatomue Kosiebanusi. BuIHyXaeHHBIE KojeOaHusl.

Pe3onanc

Mexanudeckre BoHbL. CBOMCTBA MEXAaHMUYECKUX BOJIH.
[IpononpHble M TONEpEYHble BOJIHBI. J[JTMHA BOJHBI U
CKOpPOCTh €€ pacrnpocTpaHeHUs. MexXaHHU4eCKUE BOJIHBI
B TBEPJIOM TeJle, CEUCMUYECKUE BOJIHBI

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

[TpakTuueckue paboThI:

Onpenenenre 4acToThl M Tepuoja  KoJeOaHHi
MaTEeMaTHYECKOTO MasiTHUKA.

Onpenenenre 4acToThl M Tepuoja  KoJeOaHMid
MPYXUHHOTO MasiTHUKA

HccnenoBanue 3aBUCHUMOCTH  Iepuoja  KoJjeOaHui
MOJBEIIEHHOTO K HUTU TIpy3a OT JUIMHBI HUTH.
HccnenoBanne 3aBUCUMOCTH Iepuoja KoJjeOaHui
IIPYXKUHHOTO MasTHUKAa OT Maccel rpysa. IIposepka
HE3aBHCHUMOCTH nepuoaa Kosie0aHui rpysa,
MIOJIBEIIEHHOTO K HUTHU, OT Macchl Ipy3a U KECTKOCTH

npyxuHsl. I3Mepenne yckopeHust cBOOOIHOTO NaieHus

9.8

9.9

@u3nYeCKUe SBICHUS B IPUPOJE: BOCIPHUITHE 3BYKOB
KUBOTHBIMH, 3EMJIETPSICEHHE, CEHCMHYECKHE BOJIHBI,

HyHaMH, 5X0

Texuuyeckue YCTpOﬁCTBaZ 9XO0JIOT, MCIIOJBb30BaHUC

yJIbTPa3ByKa B OBITY U TEXHUKE

10

OJIEKTPOMATHUTHOE ITOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI

10.1

DNeKTpPOMarHUTHOE MoJie. DJIEKTPOMAarHUTHBIE BOJIHBI.

CBolicTBa SJICKTPOMArduTHBIX BOJIH
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10.2 I[IIxana >1€KTPOMarHUTHBIX BOJIH
103 OnexkTpoMarHuTHasi npupoja cBera. CKOpocTh CBeTa.
' BonHoBEbIe cBoliCTBa cBETa
[TpakTuueckue paboOThI:
104 N3ydyeHne CBOMCTB  AJIEKTPOMAarHUTHBIX BOJH C
MOMOIIbI0 MOOUJIBHOTO TeseoHa
@dusuyeckue SBICHUS B MPUPOJE: OHOIOTHUECKOE
10.5 JeiicTBue BUJIUMOTO, yIbTpadroseToBOro u
PEHTT€HOBCKOTO M3Ty4YCHH
10.6 Texnuueckue yCTpoiicTBa: UCIIOJIb30BaHUE
' AJIEKTPOMAarHUTHBIX BOJIH JJIsl COTOBOM CBSI3U
CBETOBBGBIE SBJIEHUA
11.1 JlyueBas monens cBera. MicTouHMKM cBeTa
11.2 [IpsamonuHeitHoe pacipoCTpaHEHHE CBETa
13 Otpaxenue cera. [Inockoe 3epkano. 3aKOH OTpaKEHUS
' cBeTa
114 [Ipenomnienne cBeta. 3aKkOH MNPEIOMIIEHHS CBETa.
' [TonHOE BHYTpEHHEE OTPAKEHHUE CBETA
11.5 Jlunza. Xop nydeit B tuH3e
116 OnTuueckas cucrema Qoroanmnapara, MHUKpPOCKOINA U
' TeJEeCcKoIa
I'maz xak onTudeckas cucrema. bim3opykocTe u
11 11.7
JAIIbHO30PKOCTh
118 Pasnoxxenue Oenoro cseta B ciekTp. OnbiTel HptoTOHA.
' CrnoskeHue crieKTpaabHBIX LIBETOB. Jlucniepcus cBeTa
[TpakTyeckue paboTHI:
HccnenoBanne  3aBUCHUMOCTH  YIVIa  OTpaKeHHUS
CBETOBOTIO Jy4a OT yIJIa NaJeHUs.
N3ydyeHne xapakTepuCTUK M300pakeHUs MperMeTa B
11.9 IJIOCKOM 3€pKaJie.
HccnenoBanne 3aBUCUMOCTH yIVIa [PEIOMIICHHUS
CBETOBOI'O JIyya OT yIJla NAaJCHMsI HAa TPAHULE «BO3AYX —
CTEKJIO».
[Tomyuyenue n300paXkeHUH ¢ MOMOLIbIO cOOMparoeit
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JIMH3HI.
OmnpeneneHne GOKYCHOTO PACCTOSHUS M ONTUYECKOM
CHUJIbI COOMPAIOIIEH JTMH3HI.
OMBITHI IO PA3JIOKEHHIO OETIOT0 CBETA B CIIEKTP.
OnpITHl 10 BOCHPHUATHIO IIBETA IMPEAMETOB NpPU HX

HAOJII0/IEHUU Yepe3 1[BETOBbIE (GUIIbTPHI

dusnyeckue ABJICHUSI B npupoac: 3aTMCHUA COJ'IHI_Ia n

11.10 JlyHbI, 1[BE€TA TEN, ONTHUYECKHE SBICHHS B arMmocdepe
(uBeT HeOa, pedpakuus, paayra, MUPax)
11 Texnuueckue yCTpOiicTBa: OYKH, TIEPUCKOIL,
' ¢doToanmapar, ONTHICCKUE CBETOBOIBI
KBAHTOBBIE SABJIEHUA
121 OmnbiTel Pezepdopna m mimanerapHas MoOJeNb aToMa.
' Mogaens aroma bopa
122 Hcnyckanue M NOIJIOUIEHHE CBETa aTroMoM. KBaHTHI.
' JluneituaTeie CieKTPBI
12.3 PannoaktuBHOCT. Anb(a, 6eTa- 1 raMMa-u3IydeHUs
104 Crpoenue aromHoro sjapa. HykioHHas Monenb
' aTOMHOTO siipa. M3oTonsl
125 PannoaktuBHble mnpeBpaimeHus. Ilepuox momypacmana
' aTOMHBIX SIAEp
12,6 Snepuble peakiuu. 3aKOHbI COXPAHEHHUS 3apsAI0BOTO U
12 ' MacCcOBOI'0 YHCET
12.7 OHeprus CBA3M aTOMHBIX siiep. CBsA3b MacChl U SHEPTUU
128 Peakuuu cunresa u nenenus saep. CTOUHUKY 3HEPrUU
' ConHua u 3B€311
129 SAnepnas osHepreruka. JlelicTBME  paJMOaKTUBHBIX
' M3JIy4eHHUI Ha )KUBBIE OPTaHU3MBI
[TpakTudeckue paboOTHI:
Halnronenne CIUIOMIHBIX W JIMHEWYATBIX CIEKTPOB
U3IIy4YEeHUSI.
12.10

HccnenoBanue TPEKOB: W3MEPEHHE DHEPTUU YaCTHIIBI
10 TOPMO3HOMY Iy TH (110 poTorpadusm).

W3mepenue paaroakTuBHOTo poHa
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@usnueckue SABJICHHMS B IPUPOJE: €CTECTBEHHBIN

paZoaKTUBHBII ¢on, KOCMHUYECKHE JIy4H,
12.11 PaIMOaKTUBHOE W3JyYEHUE TMPUPOAHBIX MHUHEPAJOB,
NEHCTBUE pPAJUOAaKTUBHBIX H3IYYEHHH Ha OpraHu3M
4esoBeKa
212 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
PE3YJbTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJIbHOM
IMPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBepsSIeMOro
TpeOOBaHMs

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; cHOPMHUPOBAHHOCTH
0a30BbIX MPEACTaBICHUI O 3aKOHOMEPHOW CBSI3M M I0O3HABAEMOCTH
ABIIGHUW  TPUPOJBI, O  POJIM  OKCIepuMeHTa B  (Qusuke, O
cuctemMooOpasytoie ponu (QU3UKA B Pa3BUTHH €CTECTBEHHBIX HayK,
TEXHUKA M TEXHOJOTHH, 00 3BOMIONUHN (PU3NYECKHX 3HAHUNH M UX POJIM B
LIEJIOCTHOW €CTECTBEHHOHAYyYHOW KapTHHE MHpa, O BKJIAJE POCCUMCKUX U
3apyOeKHBIX YUEHBIX-(H3UKOB B pPa3BUTHE HAYKH, OOBSCHEHHE MPOIIECCOB
OKpYXaroIlero Mupa, pa3BUTHE TEXHUKHU U TEXHOJIOTUH

3HaHusA O BHJAX MaTepuM (BELIECTBO M IOJIE), O JBHKEHHMU KakK Criocode
CYILLIECTBOBaHMUSI MaTepuu, 00 aTOMHO-MOJEKYJSPHOW TEOpUU CTPOEHUS
BEIIECTBA, O (PU3NYECKON CYNTHOCTH SIBICHHH TPHUPOIBI (MEXaHUYECKHX,
TEIUIOBBIX, 3JIEKTPOMArHUTHBIX U KBAaHTOBBIX); YMEHUE pa3inyarh SBJICHUS
[0 ONHMCAHUI0 HX XapaKTEPHBIX CBOMNCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOe (PU3MYECKOe SBJICHUE; YMEHHUE DPACIO3HABATh
IPOSIBIIEHUE H3YYEHHBIX (U3MYECKUX SBJICHUH B OKpPYXKaIOLIEM MHUpE,
BBIJIEJISAS UX CYLIECTBEHHbIE CBOMCTBA (IIPU3HAKH)

BJ'IaIleHI/Ie OCHOBAMH THOHSTHITHOTO amnrmapara M CHMBOJHUYCCKOI'O A3bIKA
(1)I/I3I/IKI/I U HCIOJIb30BAHUEC HX JId PCIICHHUA y‘Ie6HI>IX 3aaa4, YMCHUC
XapaKTepU3oBaTb CBOICTBa TECII, (bI/I3I/ILIeCKI/IC ABJICHUSA W IIPOLCCCHI,
HCIIOJIb3YA q)yHI[aMeHTaJ'IBHBIC " OMIIUPUYICCKHUEC 3aKOHBI

YMeHHne ONuChIBaTh HM3YyYECHHBIE CBOMCTBA TeNl W (U3HYECKHUE SIBICHHUS,
UCIIONB3YS (PU3UUECKUE BETUIHHBI

Brnagenne ocHOBaMHM METOAOB HAy4YHOTO MO3HAHUS C YYETOM COOIIOICHUS
MpaBmII O€30MACHOTO Tpy/Aa: HabMoIeHNne PU3NIECKUX SIBICHUI:

YMEHHE CaMOCTOSTEIHHO COOMPATh DSKCICPUMEHTAILHYIO YCTAaHOBKY U3
JTAaHHOTO Ha0opa 00OpyJOBaHUS MO WHCTPYKIIMU, OMUCHIBATH XOJ OMBITA U
3aMUCHIBATh €T0 PE3yJIbTaThl, (POPMYIUPOBATH BHIBOJIBI;

MNPOBCACHUEC IMPAMBIX W KOCBCHHBIX I/ISMepeHI/Iﬁ (1)H31/IquKI/IX BCIIMYHNH:
yMEHHEe  IUIAaHUPOBATh  HM3MEPEHHs,  CaMOCTOSTENBbHO  COOMpAaTh
AKCIIEPUMEHTAIbHYI0 YCTAaHOBKY [0 WHCTPYKIIMH, BBIYUCISATH 3HAUYCHUE
BEJIMYMHBI M aHAJTU3UPOBAThH MOJNyUYEHHBIE PE3YNIbTATHI C YUETOM 3aJaHHOMN
MOTPEIIHOCTH PE3YJIHTATOB U3MEPEHUI;

IMPOBEACHUC HECJIOKHBIX SKCIICPUMCHTAJIBHBIX HCCHGHOB&HHﬁ;
CaMOCTOSITEIIEHO COOMPATh IKCIIEPUMEHTATLHYIO YCTAaHOBKY M IPOBOJIUTH
HCCIICOJOBAHUC IO HMHCTPYKIOHHU, MNPEACTABIIATH IMOJTYYCHHBIC 3aBHUCHMOCTU
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¢u3nueckux BEIMYMH B BUAEe TaOMMI W TpauKOB, YUYHUTHIBAThH
HOTPEITHOCTH, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM MCCIIeOBAHHS

[TonnmMaHue XapaKTEpHBIX CBOWCTB (PU3MUYECKUX MOAEel (MaTephaibHas
TOYKa, a0COTIOTHO TBEPAOE TEIO, MOJEIN CTPOCHUS Tra30B, KHIKOCTEH U
TBEPABIX TeJ, IUIAHETapHas MOJEIb aroMa, HYKJIOHHAs MOJEJIb aTOMHOIO
A1pa) U yMEHUE IPUMEHATH UX IS 00bACHEHHS (PU3NYECKHUX TPOLIECCOB

VYMeHne 00BACHATh (PU3NUECKHE TMPOLECCHl U CBOICTBA TEll, B TOM YHCIE U
B KOHTEKCTE CHTyallud NPaKTUKO-OPUEHTHPOBAHHOTO XapakTepa, B
YaCTHOCTH, BBISBJIIATD IMPUIUHHO-CIICACTBCHHBIC CBA3HU n CTPOUTH
OOBSICHEHHE C OMOpOW Ha M3yUEHHBIC CBOMCTBA (PU3UYECKUX SIBJICHUH,
¢du3nveckre 3aKOHbI, 3AKOHOMEPHOCTH U MOJIEITN

YMeHue pemarb pacuéTHble 3aaun (Ha 6aze 2 — 3 ypaBHEHHI ), HCTIONB3YS
3aKOHBI U (hOPMYIIBI, CBS3bIBAONINE (DU3MUECKHUE BEIUYMHBI, B YACTHOCTH,
3aMUChIBaTh KPATKOE YCJIOBHE 3a/1aud, BBISIBISATH HEJAOCTAIOIIME JaHHBIC,
BEIOMpaTh 3aKOHBI W (GOPMYJIB, HEOOXOIUMBbIC JUII €€ pemeHus,
WCIIOJIB30BaTh CIPABOYHBIC JAaHHBIC, MPOBOJUTH PACUETHI M OIICHUBATH
PEATUCTUYHOCTD MOTYYSHHOTO 3HA4eHHs (DU3MUECKON BEIMYMHBI, YMEHUE
OMpeeNiATh Pa3MEPHOCTh (U3MUECKON BENMYUHBI, MOIYYEHHOW Mpu
pEIIeHUH 3aa4u

YMeHue XxapakTepu30BaTh MPUHIMIIBI IEUCTBUS TEXHUYECKUX YCTPOUCTB, B
TOM 4YHCJIE OBITOBBIX MPUOOPOB, W MPOMBIIUICHHBIX TEXHOJIOTHMYECKHX
IPOLIECCOB 110 UX ONMCAHUIO, UCIOJIb3Ysl 3HaHUS O CBOMCTBAX (PU3UUYECKUX
SBJICHUN U HEOOXOaUMble (PU3NUYECKHE 3aKOHOMEPHOCTH

10

YMeHHne UCTOoNb30BaTh 3HAHUS O (DU3WYECKHUX SIBICHHUSIX B IOBCEIHEBHOU
JKU3HU 1Jid oOecriedeHus Oe30MacHOCTH INMpU OOpalieHUH € OBITOBBIMU
npuOopaMl M TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHMsI 3/10pOBbS U
COOJIIOJIEHHs] HOPM HKOJIOTMYECKOT0 MOBEJEHUS B OKpYyXKawollell cpee;
NOHUMaHHE HEOOXOAMMOCTH TPUMEHEHUS JIOCTWXKEHMH (U3MKu U
TEXHOJIOTUH JUIsl pallMOHAIBHOTO TPUPOJOIOIB30BAHUS

11

OnelT  moMcka, MpeoOpa3oBaHUs W NpPEACTaBieHUs  UHGOpMaLUU
¢u3nyeckoro - cojepkKaHMs C  MCIIOJb30BaHMEM  HH(pOpPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTHH; YMEHHE OLIEHHUBATh JOCTOBEPHOCTh
NOJYy4YeHHOM MH(oOpMamuuM Ha OCHOBE HUMEIOIUXCA 3HAHUH U
JIOTIOJTHUTEIbHBIX MCTOYHMKOB; YMEHHME HCIIOJIb30BATh IPH BBINOJIHEHHUU
y4eOHbIX 3aJaHMi HAy4YHO-TIONMYJSPHYIO JIUTEpaTypy (PU3HYECKOro
coJiep’KaHusl, CIIpaBOYHbIe MaTepuabl, pecypchl ceT VHTepHeT; BianeHue
0a30BbIMU HaBbIKaMU MpeoOpa3oBaHUs MHPOpPMAIMM U3 OJHON 3HAKOBOM
CUCTEMBl B JpYryl0; yMEHHE co37aBaTb COOCTBEHHbIE IHUCbMEHHBIE U
YCTHBIE COOOIIEHUS Ha OCHOBE MH(OPMAILINU U3 HECKOJIBKUX HCTOYHUKOB
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INHEPEYEHD 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMbBIX HA OI'D
1O ®PU3UKE

K IIpoBepsieMblii 3JIeMeHT coAepPKAHUSA
ox

| MEXAHWYECKUE SABJIEHUA

Mexaandeckoe JABHKXCHUC. MaTepI/IaJ'II)HaH Touka. Cucrema orcuéra. OTHOCHUTEIHLHOCTD
JABHKCHUA

1.1

PaBHOoMepHOe W HepaBHOMepHOe aBrkeHHe. CpemHsis ckopocTh. Dopmyna s
1.2 BBIYMCIIEHMS CpEIHEH CKOpOCTH: V = S/t

PaBHOMepHoe HpHMOHHHeﬁHOC JABHMOXXCHUC. 3aBHCUMOCTh KOOPpAUHATLI TCJIa OT BpEMCHU
B CJIy4da€ paBHOMCPHOI'O HpHMOHHHCﬁHOFO JBHXCHUA:

L3 x(f)=x,+vt

I'paduku 3aBUCcUMOCTH OT BpEMEHU M IMPOEKUUH CKOPOCTH, IPOEKIUU
IIEPEMEICHMS, IIyTH, KOOPAUHATHI IIPY PABHOMEPHOM NPSIMOJIMHENHOM JABUKCHUU

3aBUCMMOCTh KOOpPJIMHATHI Tella OT BpPEMEHH B Clydyae pPaBHOYCKOPEHHOTO
MPSIMOJIMHEWHOTO JIBH>KECHUS:

Sl =v,, #i+a,*

(] [

DopMyIIbl Ul IPOEKUUH EPEMELLEHUs, IPOCKLUUN CKOPOCTH U MIPOCKLUU YCKOPEHUS
IIPY PABHOYCKOPEHHOM NPSIMOJIMHEWHOM JIBUKECHUU:

EL2
1.4 -Sx(F)=DOx'f+ﬂx'E.
U_\'('f)zuﬂ_\' +a, 1,

a.(f)=canst,

o] o]

2 2_5
Loy Uix “a, 8,

Fpa(bI/IKI/I 3aBUCUMOCTH OT BPEMCHHU JISI NIPOCKIOHUHN YCKOPCHHSA, IMPOCKIUN CKOPOCTH,
NpoeKIuu ICpeMCHICHUA, KOOPAUWHATHI IIPpU PABHOYCKOPCHHOM HpHMOHHHCﬁHOM
JBHXXCHHUH

CBobGomgnoe maneHue. PopMyInbl, OMUCHIBAIOIIUNE CBOOOJHOE TaJeHUE Telaa IO
15 BEpPTUKANIU (ABM)KEHHE TeJla BHU3 WM BBEPX OTHOCUTENIBHO IOBEPXHOCTH 3EMIIH).
' I'pacdukm 3aBUCUMOCTH OT BPEMEHHU JI MIPOSKIIMU YCKOPEHUS, MMPOEKIIMH CKOPOCTH H

KOOpPJAUHATHI ITPpU CBO6OI{HOM MaaACHUU TCJIa 110 BEPTUKAIN

CKOpOCTh PaBHOMEPHOTO JIBMKCHHS TeJia 10 OKPYXKHOCTH. HarpasiieHne ckopocTH.
1.6 @opMmyna I BBIYMCIEHUS CKOPOCTH 4Yepe3 paguyC OKPYXKHOCTH M TNEPHON
oOpareHus:

92




HenTpoctpemurenbHoe yckopenue. HarpaBieHne eHTpOCTPEMUTENBHOTO YCKOPEHUS.
®opmyra il BHIYUCICHUS YCKOPEHUS:

_u
“WSR
dopmyia, CBSI3bIBAIONIAs IEPHOJ] M YACTOTY OOpaICHHUS:
vl
T

Macca. ITnotHocTs BemecTBa. @opmyiia il BBIYUCICHUS TIOTHOCTH:

_m

1.7 V
1.8 = Cuna— BekTopHas ¢puznyeckas BeinrunHa. CIoxKeHUe Chuil
1.9  SBnenue unepuuu. Ilepsslii 3axkoH HetoToHA
Bropoii 3akon HeroToHa:
110 F=m-a
CoHanpaBiIeHHOCTb BEKTOPA YCKOPEHUs TeJla U BEKTOpa CHIIbI, IEHCTBYIOIIEN Ha TEJIO
Bzanmopericteue ten. Tperuit 3akon Herorona:
1.11 F. 21 _P-I—Q
TpeHue mokos M TpeHHE CKOJIbkeHUs. PopMmyna JUisl BBIYMCICHUS MOAYJS CHJIbI
TPEHMSI CKOJIbKECHHUS:
F_=n-N
1.12 p =M
Hedopmarnus tena. Yopyrue u Heynpyrue aedopmanuii. 3aKoH yrpyroi nedopmaiuu
(3akoH ['yka):
1.13 F=k-Al
1.14 = BcemupHOe TAroTeHHE. 3aKOH BCEMUPHOI'O TATOTEHUS:
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1.15

1.16

1.17

1.18

1.19

F-G. my -inz
'L
Cuna Tsxectd. Y ckopeHue cBOOOIHOTO MaIeHusl.
dopmyiia A5 BBIYUCICHUS CHIIBI TSKECTH BOIM3M oBepxHocTH 3emiu: F = mg.
JBuxenue mnanet Bokpyr Connua. IlepBas kocmuueckast ckopocts. HeBecomocTs n

Heperpy3Ku
Hmnynbc Tena — BeKTOpHas pu3ndeckasi BeIMYMHA.
p=mi
HNmnynse cucremsl Ten. U3MeHenue ummnyJibca. MIMImynbc cuiibt
3aKOH COXpaHEHUsl UMITYJIbCa JJIsl 3aAMKHYTOM CUCTEMBI TEN:
D=0, i, U, =const
PeakTuBHOE nBUXKEHUE

Mexannueckast pabora. @opmyiia Jisi BEBIYUCICHHS paOOThI CHITHI:

A=Fsooso

Mexanudeckast MOIIHOCTb:

=24
I

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

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

E,= mgh

Mexanuyeckas dJHEpIus:
E=E;+E 2
3aKOH COXpaHEHUsI MEXaHNYECKOM dHeprun. @opMyiia Jisl 3aKOHA COXPaHEHUS

MEXaHUYECKON YHEPTUU B OTCYTCTBHE CHJI TpeHUs: E = const.
IIpeBpalienre MEXaHUYECKOW SHEPTUH NPY HAJTUYUH CUIIBI TPEHHUS.

1.20

[IpocTbie MexaHU3MBI. «30J0TOE IPABUIO» MEXAHUKHU.
Poruar. Momenrt cuiel: M - FL
VYcioBue paBHOBECHS pbluara:
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M +M +..=0
[ToaBuxHBIN 1 HeTOABKHBIN O710KK. KITJI mpocThix MeXaHU3MOB,

n= Anonesnas
A‘S&I‘IZEEBEEHH

1.21

[laBiienue TBEpIOTO TENA.
dopmyiia i1 BBIYUCICHUS JABJICHUS TBEPIOTO TEJa:
F
pP= ch
JaBnenue raza. ATMocdepHoe AaBICHHE.
FI/II[pOCTaTI/I‘IeCKOG HAAaBJICHUC BHYTPH KUAKOCTHU.
d)opMyJIa IJI BBIYHUCJIICHUA JaBJICHUS BHYTPU ) KUAKOCTH!

p=pgh+p_,

1.22

1.23

3axoH [lackans. I'mapaBauueckuii npecc

3akoH Apxumena. @opMmyna Juisi ONPEAEIICHHs BBITATIKUBAOIIEH CUJIIbL, ACHCTBYOLIEH
HAa TeJo, MOTPYKEHHOE B KUAKOCTh WM Ia3:

Fap =PEV

Ycnosue ninaBanus Tena. [InaBanue CYJAO0B 1 BO3AYXOINIAaBAHUEC

1.24

1.25

Mexannueckue kosieOaHusA. AMIUIMTYAQ, MEPUOJA M 4YacToTa Kojebanuii. dopmyrna,
CBSI3BIBAIOIIAS YACTOTY U MEPUO/I KOJIeOaHuH:
v = 1
T
MaremMatuueckuii ¥ NPYXKUHHBIM ~ MasTHUKHU. [IpeBpamenue sHeprum Ipu

KoJiIe0aTeIbHOM JABHXXCHUH

1.26

3aryxaromue konebanus. BeinyxieHHble kKoneOanus. Pezonanc

1.27

1.28

Mexanudeckue BOJHBL. [Ipo/1osibHBIC U MTONEpeYHbIe BOJIHBL. J[JTMHA BOJHBI B CKOPOCTb
pacrpocTpaHeHHUs BOJHBI:

h=v-T

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

1.29

IIpakxmuueckue pabomoi

W3mepenue cpeHel 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  KoJjeOaHuii
MaTeMaTHYeCKOro MasiTHUKA; YaCTOTHI U MEpHoia KojJeOaHuil MpyKMHHOTO MasTHUKA;
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MOMEHTa CHIIbI, ACHCTBYIOIIETO Ha pbIYar; paOdOThl CHIIBI YIPYTOCTH TMPHU MOABEME
rpy3a ¢ MOMOIILIO HETIOABMKHOTO OJIOKA; pabOThI CHIIBI YIIPYTOCTH MPH MOIbEME TPY3a
C TIOMONIBIO MTOABMIKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXUMEIOBOM CHIIBI OT 00bhEMa MOTPYKEHHOM YacTH Tena
U OT IUIOTHOCTH XHJKOCTH; HE3aBUCHMOCTH BBITAIIKMBAIOIIEH CHIIBI OT MacChl Tela;
CUJIbI TPCHHUA CKOJIBXKCHHA OT CHJIBI HOPMAJIBHOTO AABJICHUA U OT pOJa IMMOBCPXHOCTH,
CHJIBI YIPYTrOCTH, BO3HUKAIOLICH B MPYXHHE, OT CTENEHH JehopMaluu NpPYKUHBL
YCKOpEHHUs: OpyCKa OT yria HaKJIOHA HANPAaBIIIONICH; meproja (4acToThl) KOJeOaHMA
HUTAHOI'O MasiTHUKa OT AJIMHBI HUTH, IICpHOIa KOHe6aHHﬁ MNPy KUHHOI'O MasATHUKA OT
MacChl Tpy3a M KECTKOCTU IMPYKUHBI, HCCICAOBAHUE HE3aBUCUMOCTH II€pHOJa
KOJICOAHWH HUTSHOTO MasTHHKAa OT Macchl rpysa. [IpoBepka ycioBUSI paBHOBECHS
pblvara

Qu3uueckue sa61eHUs 6 npupooe: TIPUMEPH] IBUKEHHS C PAa3IMYHBIMU CKOPOCTSAMH B
JKUBOW 1 HEKUBOW IPUPOJIE, NEUCTBUE CUIIBI TPEHUS B IPUPOJE U TEXHUKE, IPUIIUBBI U
OTIUBBI, JBWXKEeHUE IUIaHET COJIHEYHON CUCTEMBI, PEAKTHBHOE IBUKCHHME JKUBBIX

1.30 OpPraHU3MOB, pblUaru B Telle YeJIOBEKa, BIMSHUE aTMOC(QEpPHOrO JaBJICHUS Ha >KUBOU
OpraHu3M, IIJJaBaHHWE pbIO, BOCIPHUITHE 3BYKOB JKHBOTHBIMM, 3€MIICTPSCEHHE,
ceificMu4eckue BOJHBI, IIyHAMH, 3XO
Texnuueckue ycmpoiicmea: CIAJOMETpP, JaTUUKH IIOJIOKEHUS, pAcCTOSAHUSA U
YCKOPEHHUS, JMHAMOMETD, MOIIUITHUKY, PAKEThl, Pbluar, MOJIBUKHbIN 1 HENOIBUKHBIN

1.31  On0KH, HaKJIOHHAs IJIOCKOCTh, IPOCThIE MEXaHU3MBI B OBITY, COOOIIAIONIUECS COCY /b,
YCTPOHCTBO BOJOIIPOBO/IA, TMIPABIMYECKUH ITpecc, MAHOMETp, 6apoMeTp, BBICOTOMED,
HOPILHEBOW HACOC, apEOMETP, IXO0JIOT, UCIIOIb30BaHUE YIIBTPA3BYKA B OBITY M TEXHUKE

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

2.1 = Mopenu  TBEpAOro, KUAKOTO U  ra3o00pa3HOrO0  COCTOSHUM  BEIIECTBA.
Kpucrammmyeckue n amopHbIe TENIa

5 JIBmwxkeHue yacTtull BemiecTBa. CBs3b CKOPOCTH JBM)KEHHUS YacTHUI[ C TeMIIEepaTypoi.

' BbpoyHoBckoe nBmxenue, iupdysus

2.3 = CmauuBaHME U KallWUIAPHBIE SIBICHUS

2.4 | TemnnoBoe pacuIMpeHUE U CKATHE

2.5  TemioBoe paBHOBECHE

26 BuyTtpennsist sneprus. Pabota u teruionepenada kak crocoObl HN3MEHEHHs BHYTPEHHEH

' SHEPruu

2.7 Bwugsl Teronepeaayn: TeIIONPOBOIHOCTb, KOHBEKIIHS, U3TyYEeHUE
HarpeBanue u oxiaxaeHue tei. KonndecTBo TEIUoThl. Y qenbHas TeIUIOEMKOCTb!

2 o=cm(ty-1))
3aKOH COXpaHEHUs PHEPTUH B TEIUIOBBIX MpOIeccax. Y paBHEHUE TEIUIOBOro OajaHca:

29 Ql +Qg PR

2.10  Hcnapenue u KoHJIeHcauus. MI3MeHeHHe BHYTpEHHENH SHEPIUU B MPOLECCce MCTIapeHus
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U KoHJeHcanuu. Kumnenne ’xuakocTu. Y ienbHas TerioTa napoodpaszoBanus: L = Q/m

2.11  BnaxxHOCTb BO31lyXa
[InaBnenue m xpuctammszanus. M3smMeHeHHe BHYTPEHHEH SHEPrUM NpH IUIABICHUU U
KPUCTAJIIM3alUu. Y IebHAs TEIUI0Ta TUIABICHUS:
2.12
_9
- m
’ 13 BHyTpeHHAA 2Heprus cropaHus TOIIMBA. Y IeJbHAs TEIUIOTA CTOPaHUS TOIUIMBA: g =
' O/m
2.14  Ilpunnumnel paboTs! TerioBsix apurareneid. KII1J[ remioBoro gsuratess
Ilpakxmuueckue pabomul
W3mepenue ynenpbHOM TEIUIOEMKOCTH METAUIMYECKOrO ILWIMHAPA; KOJIUYeCTBa
TEIUIOTHI, MOJYYEHHOIO BOJOW KOMHATHOM TemmepaTypbl (PMKCHPOBAHHOM Macchl, B
515 | XOTOPYIO OmymleH HarpeThlii LMIMHAP; KOJWYECTBA TEIUIOTHI, OTIAHHOTO HAarpeThiM
’ LWIMHIPOM, TI0CJIE€ OIyCKaHMs €ro B BOAY KOMHATHOW TEMIEPaTypbl; OTHOCUTEIbHOU
BJIQ)KHOCTH BO3/yXa; YJCJIBHOHN TEILIOTHI IUIaBieHUs Jbla. MccnenoBanue n3mMeHeHus
TEMIepaTypbl BOJAbl IpPHU Pa3IUYHBIX YCIOBHSX; SIBJIEHUS TEIUIOOOMEHA IIpH
CMEIIHMBAHUU XOJIOIHOM U rOopsiYel BOJBL; IIPOLecca UCIIapEHUS
Qusuueckue a61eHUsl 8 npupode. TOBEPXHOCTHOE HATSHKEHUE U KAIWJUIPHbBIE SBJICHUS
2.16 B mpupone, KpucTamibl B npupone, usinydeHue ConHIA, 3aMep3aHUE BOJOEMOB,
Mopckue Opu3bl; 00pa3oBaHKUE POCHI, TYMaHa, UHes!, CHera
Texnuyeckue ycmpoticmea: KanWUISpbl, HPUMEPbl HCHOJIb30BAaHUS KPHUCTAIUIOB,
2.17  KUAKOCTHBII TEPMOMETp, JNATUUK TEMIEPATypbl, TEPMOC, CUCTEMA OTOILJICHUS JOMOB,
TUTPOMETPBI, ICUXPOMETP, NTapoBast TypOUHA, IBUraTeb BHYyTPEHHETO CrOpaHus
3 OJIEKTPOMAT'HUTHBIE ABJIEHUA
3.1 = Dnektpuzauus ten. [[Ba BUAA NEKTPUUYECKUX 3apsI0B
3.2 = BzaumopelicTBHe 3apskeHHbIX Tel. 3akoH KynoHa
3.3 ' 3akoH cOXpaHEeHUs DJIEKTPUUECKOro 3apsaaa
34 Onektpuueckoe  mone. Hampsok€HHOCTh — anekTpuueckoro  mousid.  [IpunHnmn
' CYNEPHO3UINH IEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE)
35 Hocurenn oanexktpuyeckux  3apspoB. [IelCTBHME  DJIEKTpUYECKOro MO  HA
' JJIEKTpAYECKHUE 3apsiabl. [[pOBOTHUKN U AUDIEKTPUKHU
[TocTostHubI 2nekTpuueckuii Tok. JleWcTBUs anekTpudeckoro Toka. Cuiia TOKa.
3.6 = Hampsxenue.
I=q/t,U=A/\
37 DNEKTPUUECKOE COMPOTUBIICHHE. Y ACTBbHOE 3JIEKTPUUECKOE COIPOTUBIICHHE:
' R =pl/S
3.8 = 3akon Oma s yyactka anexrpuueckon nenu: I = U/R
[TocnenoBarenbHOE COETUHEHHE POBOIHUKOB:
3.9

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

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

F

CMenaHHbIe COCAUHCHU IMPOBOAHUKOB

3.10  Pabota u MOITHOCTH 3JeKTprUyecKkoro Toka. A = Ult, P = Ul
3akon J[>xoyinsa — Jlenia:
3.11 0=I 2 Rt
312 OnbiT Dpcrena. MarHuTHOE MoJie MPSIMOTO MPOBOJHHMKA ¢ TOKOM. JIMHUM MarHUTHOM
’ WHIYKIMN
3.13 ' MarauTHoe 10oJji€ NOCTOSTHHOIO MaruuTa. BzanmoielicTBie MOCTOSHHBIX MArHUTOB
3.14  JleiicTBuEe MarHUTHOTO MOJISl HA TPOBOJHUK C TOKOM
3.15  Omnsitsl @apanes. SABienHue aneKTpoMariuTHOW nHAyKuuu. [Ipasuno Jlenna
Ilpaxmuueckue pabomul
H3mepeHne 3JeKTPUUECKOTO COMPOTUBIICHHS PE3UCTOPA; MOIIHOCTU AJIEKTPUUYECKOTO
TOKa; pa0OTHI NIEKTPUUECKOT0 TOKA.
HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA, BO3HUKAIOIIETO B MPOBOJHUKE (PE3UCTOPHI,
316 JAMIIOYKa), OT HAMPSHKEHUSI HAa KOHIAX MPOBOJIHHUKA; 3aBUCUMOCTH COMPOTUBJICHUS OT
' JUIMHBL ~ TIPOBOJIHMKA, IUIOIIAM €ro IONEPEYHOr0 CEYEHUs U YIEIbHOTO
COMPOTHUBIICHUS.
[IpoBepka mpaBmia [UIsi SJAEKTPUYECKOTO HAMPSOKEHUS TIPU  IOCIEI0BATEILHOM
COCIMHCHUU TPOBOJHUKOB; TMpaBWia IS CHIbI D3JEKTPUUYECKOrO0 TOKa IMpHU
napauieIbHOM COEIMHEHUU TIPOBOJIHUKOB (PE3UCTOPHI U JIAMITOUKA)
Qu3zuueckue A6leHUs 6 nNpupode: DICKTPUYECKUE SBICHUS B  aTMmocdepe,
3.17  2JIeKTpUYECTBO >KMBBIX OPraHU3MOB, MarHUTHOE ToJie 3eMJid, Aper( MOIOCOB, POJIb
MarHUTHOTO TOJIS JUIsl )KU3HU Ha 3eMIie, TIOJIIPHOE CUSTHUE
Texnuueckue ycmpoticmea: >JIEKTPOCKOI, aMIIEPMETP, BOJIBTMETP, PEOCTaT, CUETUUK
318 ANEKTPUYECKON  DHEPTrUU, DJIEKTPOOCBETHTENIbHBIE TPUOOpHI, HarpeBaTeIbHbIE
' ANEKTPONPUOOPHI  (TIPUMEPHI), DSIEKTPUUECKHE TMPEIOXPAHUTENH, dIEKTPOMArHUT,
AJIEKTPOJIBUTATEh TOCTOSIHHOTO TOKA, TEHEPATOP MOCTOSTHHOTO TOKA
3.19  DnextpomaruuTHbie BOJHBL [lKkana 3meKTpoMarHUTHBIX BOJIH
3.20 | JlyueBas mojenb cBeta. [IpsmonnHeliHoe pacpocTpaHeHue CBeTa
3.21  3axoH otpaxeHnus csera. [Inockoe 3epkano
3.22  lIpenomieHue cBeTa. 3aKOH NPEJTOMIICHHS CBETA
3.23 | ucnepcus cBeTa
394 Jlunza. Xop nydeit B nuH3e. @OKYyCHOE pacCTOsIHUE JIMH3BL. ONTUYecKasl CUiia JTUH3bI:
' D=1/F
3.25 I'ma3 kak ontuyeckas cucreMa. Onruueckue npruOopbl
396 Ipaxmuyeckue pabomul

W3mepenne onTuyeckoi CHilbl coOuparomeil JHMH3bI; (OKYCHOTO PacCTOSHHS
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cobuparomield JUH3bI (10 CBOWMCTBY paBEHCTBA pa3MEpOB NpeAMEeTa M H300pakeHus,
KOr'Jla IpeIMeT pacioJio’KeH B ABOMHOM (oKyce), oKa3aTes IPeIoMICHHUS CTEeKIIa.
HccnenoBanue cBoiicTBa M300pakeHUs, MMOJYYEHHOTO C IMOMOIIBI0 cOOMparoleit
JIMH3bI, U3MEHEHHSI (POKYCHOTO PACCTOSHUS JIBYX CIOKEHHBIX JIMH3; 3aBUCUMOCTHU yTja
MIPEIOMJICHUSI CBETOBOTI'O JIy4a OT yIJla aJIeHUs Ha TPaHMIIe «BO3AYX — CTEKIIO»

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

3.27
sSBJICHHS B aTMocdepe (1BeT HeOa, pedpakiys, paayra, MUPax)
3.28 | Texnuueckue ycmpoucmea: 0O9KH, IEPUCKOT, (hOTOANIAPAT, ONTUISCKUE CBETOBOIBI
4 KBAHTOBBGIE ABJIEHUA
4.1 PagunoakTuBHOCTE. Anb(a-, 6era-, ramma-u3nydeHus. Peakiun anbda-u 6eTa-pacnana
4.2 | OmnsiTel Pezepdopmaa mo paccessHuto anbda-yactuil. [lnanerapnas Mmojens atoma
4.3  CocraB aromMHOro siapa. M3oTormsl
4.4  llepuon momypacmnaaa aTOMHBIX sIEp
4.5 | Snepubie peakiuu. 3aKOHBI COXPAaHEHUSI 3aPSA0BOI0 U MAaCCOBOT'O YMCET
Qu3suueckue s61eHUs 8 Npupoode: €CTeCTBEHHBIM PaJMOaKTUBHBIN (POH, KOCMUYECKUE
4.6  ny4d, paAHOaKTUBHOE U3JIy4YCHHE MPUPOTHBIX MUHEPAJIOB, IEHCTBUE PAaIMOAKTUBHBIX
M3JIy4eHUN Ha OPraHu3M YeJIOBEKa
47 Texnuyeckue ycmpoticmea: CHEKTPOCKOI, WHAMBHIYAIbHBIM J103UMETp, Kamepa

BI/IJ'IBCOHa, AACpHad OHCPreTuKa
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