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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHMU K Pe3yJIbTaTaM OCBOCHHS Ha
yriayOaéHHOM YpOBHE OCHOBHOM 00pa30oBaTelbHOM MpPOrpaMMbl, IPEICTaBICHHbIX
B ®I'OC OO0, a Takxe ¢ yuérom (denepanbHO pabouell mporpaMMbl BOCITUTAHUS
u Konuenuuu npenogasanus yueOHoro npeamera «Pusukay.

Conmepxanue mporpamMmbl MO (U3MKE HANpaBlI€HO Ha YIOBIECTBOPEHUE
MOBBIIICHHBIX 3aMPOCOB O0YYAIOIIUXCS, CTpEeMsIIMUXCd K Oojiee TIIyOOKOMY
OCBOCHMIO (M3MYECKUX 3HAHUU, U Ha (POPMHUPOBAHHE ECTECTBEHHO-HAYYHOU
rpaMOTHOCTH oOydamomuxca. B mnporpamme mno ¢Qusuke y4UTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTOo mpenmera B peanu3anuu TpedoBanuii ®I'OC OO0
IUIAHUPYEMBIM JIMYHOCTHBIM U METANPEAMETHBIM pe3yJibTaTaM OOYy4EHHMs, a TAKKE
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUHBIX YYEOHBIX NPEIMETOB Ha YpOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[Iporpamma no (pu3uke ycTaHaBIMBAET pacHpeieieHue yueOHOro MaTepuana
1o rojam o0ydeHus (IO Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEA0BATENbHOCTh
U3Y4YEHUS! TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COAEpKaHUA U
yuéTe BO3PACTHBIX OCOOEHHOCTEHN 00yJarommxcsl.

[TporpamMmma mo @usuke pa3zpaboTaHa € LENbI0 OKa3aHUS METOJUYECKOU
MOMOILM YYUTEIIO B CO3/IaHNU paboyeil mporpaMMbl IO Y4eOHOMY MPEIMETY.

®du3zrka sBIAETCS CUCTEMOOOPA3YIOLIUM JIJIsl €CTECTBEHHOHAYYHBIX YUEOHBIX
IPEeIMETOB, MOCKOJbKY (PHU3NUYECKHE 3aKOHBI JIeKAaT B OCHOBE IIPOLIECCOB U
SBJICHUH, W3yYyaeMbIX XHUMHEH, OWoJIoruel, acTpoHOMUEH © (GU3UISCKOU
reorpaduel, BHOCUT BKJAJ] B €CTECTBEHHOHAyYHYIO KapTUHY MHpa,
IpeloCTaBsieT HauboJsiee SCHble O00pa3lbl MNPUMEHEHHS HAy4YHOrO METOJa
MO3HAHU, TO €CTh CII0C00A MOTYYEHHUsI JOCTOBEPHBIX 3HAHUI O MUpE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOUT B (POPMHUPOBAHUHU €CTECTBEHHO-HAYYHOM TPaAaMOTHOCTH U
MHTEpeca K HayKe y 00yJaromuxcsl.

N3yuenne ¢uznku Ha YriayOJE€HHOM YpOBHE TMPEIINojaracT YBEPEHHOE
BJIaJICHUE CJeIyIOIUMU KOMITETEHTHOCTSIMH, XapaKTepU3yIOIUMU
€CTECTBEHHOHAYYHYIO I'PaMOTHOCT:

HAY4YHO OOBACHATD SIBJICHUS;

OLICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEAOBAHMS;

WHTEPHPETUPOBATh JaHHBIE M HMCIOJb30BATh HAYYHBIE J0KA3aTEIbCTBA IS
MOJTyYEHUs BHIBOJIOB.

[lenn wusyueHus ¢GU3UMKA HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS
ornpenenensl B Konuenmuun npenoaaBanust yueOHoro mnpeamera «®Pusuka» B
oOpa3oBarenbHbIX opraHuzanmsx Poccuiickoit ®Denepauuu, pean3yrOIMIMUX



OCHOBHBIE  00111€00pa3oBaTeIbHbIE MPOTPAMMBI, YTBEPKAEHHON peEIICHHEM
Komnernn Munucrepcrsa npocemienust Poccutickoii @enepanuu (poTokosa oT 3
nexadps 2019 r. Ne [1K-4BH).

[enu nzydenust Gu3NKU Ha YrITyOJIEHHOM YPOBHE:

pa3BUTHE MHTEpECa M CTPEMJICHUS OOyYaroUUMXCsl K HAYYHOMY H3YYEHUIO
IPUPOJIbI, PA3BUTHE X UHTEIUICKTYaTbHBIX U TBOPUECKUX CIIOCOOHOCTEN;

pa3BUTHE TPEICTAaBICHUM O HAYYHOM METOJE MO3HAHUA U (OPMHUPOBAHUE
UCCJIEI0BATENHCKOTO0 OTHOIICHUS K OKPYXKAIOLIUM SIBIICHUSM;

dbopMHpoOBaHHE HAYYHOTO MHPOBO33PEHUS KAK pe3yjbTaTa M3y4YeHUs] OCHOB
CTPOEHHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

dbopMupoBaHHE YMEHUUW NTPUMEHATH (U3HUECKUE 3HAHUS U HAyYHbIC
JI0Ka3aTeNbCTBA U OOBSICHEHUS OKPY KAIOIINX SBJICHMUIA;

(GopMUpOBaHHE NPEACTABICHUA O pPOIM (PUUMKK AN Pa3BUTHS JIPYrHX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTHI;

pa3BUTHE  MPEACTABICHUH O BO3MOXHBIX  cdepax  Oyayuiei
npodeCCUOHAIBHOW  JCSITEIbHOCTH, CBS3aHHOM C (U3MKOM, TMOArOTOBKA K
nanbHeneMy oOy4eHHIO B 9TOM HaIlpaBJICHUN;

(GopMUpOBaHHE TOTOBHOCTHM K JaJbHEHIIEMY H3y4yeHUIO (U3UKM Ha
yIrIyOlEHHOM YpOBHE B paMKax COOTBETCTBYIOLIMX mpoduieil oOyudeHus Ha
YPOBHE CpPEeAHEro 00111ero 00pa3oBaHuUs.

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

npuoOpeTeHre 3HaHUM O JUCKPETHOM CTPOCHUHU BEIIECTBA, MEXaHHUYECKHUX,
TEIUIOBBIX, JJIEKTPOMAarHUTHBIX U KBAHTOBBIX SIBJICHUSX;

MpUOOpPETEHUE YMEHUN aHAIU3UPOBATh U OOBICHATH (PU3UUYECKUE SIBJICHUS HA
OCHOBE M3yUeHHBIX (PU3NUYECKUX 3aKOHOB U 3aKOHOMEPHOCTEI;

OCBOEHHUE METOJOB PEIICHUS PAaCUETHBIX U KAUECTBEHHBIX 3a]1a4, TPEOYIOIINX
CO3/1aHUsl W UCHOJB30BaHUS (U3MYECKUX MOJENEel, BKIIOYas TBOPYECKUE MU
IPAKTHUKO-OPUEHTUPOBAHHBIC 33/1a4H;

pa3BUTHE MCCIEAOBATEIbCKUX YMEHHM: HAONIONaTh SBICHUS W H3MEPSThH
busznyeckre BEIUMYUHBI, BBIBUTATh TUIOTE3bI U MpejiaraTh SKCIepUMEHTAIbHbIC
CHoCcOObI UX MPOBEPKH, IUIAHUPOBATh M IMPOBOAUTH OMBITHI, SKCIIEPUMEHTAIbHbIC
UCCIIEIOBaHMsI, aHATM3UPOBATh MOJYyUYEHHbBIE JAHHBIE U JIEJIaTh BBIBOIBI;

OCBOCHHME MNPUEMOB paboThl ¢ uH(poOpMaleil (U3HMUECKOro COAep KaHMUs,
BKJItOUasi HHPOPMAIIMIO O COBPEMEHHBIX TOCTIKEHUSAX (DU3UKH, HHTEPIIpEeTalus 1
KPUTHYECKOE OLIEHWBaHNE NH(OpMaLUY;

3HaKOMCTBO €O cpepaMu Mpo(ecCHOHANBHON AESITENIbHOCTH, CBI3aHHBIMU C
(Gu3MKONW, U COBPEMEHHBIMU TEXHOJIOTHUSIMU, OCHOBAHHBIMH Ha JIOCTHXKEHUSX
(bu3MYEeCcKO HAYKH.



Ha wusyuenue ¢usuku (yrmyOnéHHBIE ypOBEHb) Ha YpPOBHE OCHOBHOTO
obmiero obpazoBanus orBoautcs 340 dacos: B 7 kiacce — 102 gaca (3 waca B
Henenmo), B 8 kinacce — 102 gaca (3 yaca B Henento), B 9 kiacce — 136 ygacos (4
gaca B HEJICIIIO).



COAEPXKXAHUE OBYUYEHUA
7 KUIIACC

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

®dusuka — Hayka o mpupone. SBiaeHHs NPUPOIbI (IJIEMEHTHI COJEPKAHUSA,
BKJIIOUAIOLIUE MEXIpEeIMETHbIE CBs3M). Puznueckue SBICHUA: MEXaHUUYECKUE,
TEIUIOBBIE, DIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusznueckne BenuuuHbl. PasmepHocTb. EnuHuIBl (Gu3NYECKUX BETUYHH.
WU3mepenne ¢usnueckux BenuuuH. OTanoHbl. Dusmueckue mnpudopsl. lLlena
nenenus. [lorpemnocts n3mepenuil. IlpaBuna Oe3onacHoro Tpyna npu padbore ¢
71a0opaTopHbIM 00OpyIOoBaHUEM. MexayHapoaHas cuctema eauHull. llepeBon
BHECHUCTEMHBIX eauHuI B equHuIbl CH.

Kak ¢usuka u japyrue ecTecTBEHHblE HAyKd HW3Y4aloT [PUPOLY.
EctecTBeHHO-HAy4YHBI METOJ NO3HaHMs: HAOJIIOJEHHE, MOCTAHOBKA HAay4YHOI'O
BOIPOCA, BBIIBM)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 MPOBEPKE TUIIOTE3, 0ObICHEHNE
HaOmogaemMoro siiaeHus. Onucanue GU3NUeCKUX SBJICHHUN C TOMOILBIO MOJIETIEH.

Hemoncmpauuu.

MexaHndeckue, TEIUIOBBIE, JJEKTPUYECKHUE, MAarHUTHBIE, CBETOBBIE,
3BYKOBBIC SIBJICHUS.

®dusnueckre NpubOpsl U MPOLEAypa MNPSAMBIX HU3MEPEHUN aHAJIOTOBBIM U
UU(POBBIM NPUOOPOM.

Jlabopamopusie pabomul u onvimel.

Omnpenenenre 1EHbI AeIEHUS Kbl U3MEPUTEIBHOT0 Tprdopa.

N3mepenue pacCTosIHUMN.

N3mepenue momaan 1 o0béMa. MeTo 1 majieTKu.

N3mepeHne BpeMeHHN.

N3mepenne 00bEMa )KUIKOCTU U TBEPAOTO TENA.

Onpenenenne pa3MepoB MalbIX Tell. MeTox psSaoB.

IIpoBeneHne wHccienoBaHUSA IO IMPOBEPKE TUIOTE3bl: JAJIBHOCTH IIOJIETA
HIapyKa, MyIeHHOTO TOPU30HTAIBHO, TEM OOJIbIIIE, YeM OOJIbIIE BBICOTA MTYCKA.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

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

JIBrxkeHne wactuil BemecTBa. CBsI3b CKOPOCTH JIBM)KEHHMSI YacTHLl C
temnepatypoil. bpoyHnoBckoe npmxenue. Juddysus. BzaumopeiicTBue yacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEW M TBEPIBIX
(KpUCTaJIIMYECKNX) TeJl. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX



arperaTHBIX COCTOSIHUSIX M UX aTOMHO-MOJIEKYJSIPHBIM CTpoeHneM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BO/IbI.

Hemoncmpauuu.

Hab6mronenne OpoyHOBCKOTO JIBUKEHUS.

HaGmonenne nuddysun.

Hab6nronenue sBieHnid, 0OBSICHIIONINXCS MPUTSHKCHUEM WM OTTaJIKUBAHUEM
YacTUIl BEIIECTBA.

Jlabopamopnvie pabomul u onvimaul.

OneHka 1uaMeTpa aToMa METOAOM PSJOB (C UCTIOIb30BaHueM (pororpaduii).

OnbITHl IO HAOJIOJIEHUIO TETJIOBOTO PACIIMPEHUS T'a30B.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO IPUTSKECHHUS.

Pa3nea 3. /IBukeHHe U B3aUMOJAEHCTBHE TeJl.

Mexannyeckoe naBwxkenue. Ilyte u  nepememenue. PaBHOMmepHOE U
HepaBHOMEpHOE JBIKeHHEe. CBOOOJHOE MaJeHHe KaK MpPUMEpP HEPAaBHOMEPHOTO
nBuxeHns: ten. Ckopoctb. CpenHsii CKOPOCTh NMPH HEPABHOMEPHOM JIBUKCHHMU.
Pacuér nmytu u BpeMeHU JBHKEHUS.

['paduku 3aBucMMOCTE BETWYMH, OMMUCHIBAIOMIMX JBMkeHUe. OOiue
NOHATUST 00 OTHOCHUTENIBHOCTU JBWXKEHUsA. CIOKEHHEe CKOpOCTeH i Tel,
JBIOKYIIUXCS MMApaIebHO.

SlBnenne unHepuMM. 3aKOH HMHEPUUHM. B3aMMoaenCTBHE TEN KaKk NPUYMHA
M3MEHEHUSI CKOPOCTM JABHXKEHHs Teil. Macca Kak Mepa HHEPTHOCTH Tella B
MOCTyNaTeIbHOM JBWXEHUU. [InoTHOocTh BemecTBa. CBs3b IIJIOTHOCTH C
KOJMYECTBOM MOJIEKYJ B eAuHuIle 00béma BemectBa. CMecH M CIUIABBI
[ToBepXHOCTHAs ¥ JTMHEWHAS IUIOTHOCT.

Cumita Kak XapakTepucTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
I'yka. 3MepeHue CUiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJICHUE TIATOTEHUS U CHJIA
TsokecTd. CHila TSDKECTH Ha Ipyrux manerax. Bec tena. HeBecomocTs. CrioxeHue
CUJI, HAMPABJIEHHBIX MO OJHOM mpsiMoi. PaBHOnelcTBytomas cuil. Cuila TpeHUsl.
TpeHne CKONbXKEHUST UM TPEHUE IIOKOs, BSI3KOE TpPEHHE. TpeHue B NpPUpOAE U
TEXHUKE.

Hemoncmpauuu.

Hab6nronenne MexaHMuecKoro JIBHKEHHUS Tela.

N3mepenre CKOpOCTH MPSAMOJIMHEUHOTO JBUKEHUS.

HaOGmroienue siBfieHust HHEPIUH.

HaOmronenne n3aMeHeHus CKOpOCTHU MPY B3aUMOJICHCTBUU TeJ.

CpaBHeHHE Macc MO B3aUMOJICUCTBUIO TEJI.

CnoxeHue CUJl, HallpaBJICHHBIX MO OJTHOM MPSIMOM.

Jlabopamopuvie pabomul u onvimol.



OnpeneneHre CKOPOCTH PaBHOMEPHOTO ABWKEHUS (IIapuKa B >KUAKOCTH,
MOJIEIIN AJIEKTPUIECKOTO aBTOMOOMJIS M TaK Jajiee).

OnpeneneHue cpeaHed CKOPOCTH CKOJIBKEHHS OpyCcKa WM IIapuka IIo
HAKJIOHHOU ITIOCKOCTH.

Ornpenenenue mI0OTHOCTH TBEPAOTO TENA.

OnbITEl, JEMOHCTPUPYIOUIME 3aBUCUMOCTh pacTsikeHus (nedopMariui)
MPY>KUHBI OT MPUII0KEHHOW CHUIIBL.

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

Pa3znen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN M ra30B.

HNasnenue. Cuna gaBnenus. CiocoObl YMEHBIICHUS ¥ YBETUUCHUS TaBICHHUS.
JlaBnenue rasza. 3aBUCHMOCTH [aBJIEHHS Tra3a OT OObEMAa W TEMIEPATYPBHI.
[lepenaya naBiieHHUs] TBEPIBIMU TEJIAMH, KUIKOCTSIMHU U razaMu. 3akoH Ilackans.
[THeBMaTHUECKHE MAIIIUHBI.

3aBUCUMOCTh  JABJICHUS  KUAKOCTA  OT  D[JIYOMHBI  MOTPY>KEHHS.
['uapocratuueckuii  mapagokc. CooOmaroniuecst cocyabl. ['mapaBnuydeckue
MeXaHU3Mbl. Vcronp30BaHuE BBICOKMX JIaBJICHUN B COBPEMEHHBIX TEXHOJOTHUSIX.
Y CTpOoiCTBO BOAOIIPOBOAA.

AtMocdepa 3emnn u atrmocdepHoe naBieHue. [IpuuuHbI CyliecTBOBaHUS
BO3aAymHOM o0onouku 3emud. OnbiT Toppuuennu. M3mepenue atmocdepHOro
JaBJICHHS. 3aBUCUMOCTh aTMOC(HEPHOTO JaBJICHHUS OT BBICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 17151 U13MepeHns aTMOC(hEepHOTO TaBJICHHUS.

JlelicTBrE KUIAKOCTH M ra3a Ha MOrPyKEHHOE B HUX TeJIO. BriTankuparomas
(apxumenoBa) cuiia. 3akoH Apxumena. Y clIoBUE BOSHUKHOBEHHUS BHITAIIKUBAIOIIEH
(apxumenoBoii) cuiibl, noarekanue. [InaBanue ten. Bo3ayxoraBaHue.

Hemoncmpauuu.

3aBUCUMOCTH AAaBJIEHUA ra3a OT TeMIEPATYPHI.

[lepenaua naBiaeHUS KUJIKOCTBIO U TA30M.

Coobmiaroiuyecst CoCybl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

Cudon.

3aBUCHUMOCTh BBITAIKUBAIONICH CHIIBI OT 00BhEMA MOTPYKEHHON B KHUIKOCTh
YacTH TeJa U TJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAJIKMBAIOUIEH CUJIbI BECY BBITECHEHHOM KHUJIKOCTH.

VYcnoBue miaBaHus TEJ: IUIABaHUE WA MOTPYKEHUE TEJl B 3aBUCHUMOCTH OT
COOTHOIIEHHUS TNIOTHOCTEN TeJa U KUJKOCTH.

Jlabopamopuvie pabomul u onvimol.



HccnenoBanue 3aBUCMMOCTH Beca Tela B BOJIE OT 00bEMa MOTPYKEHHOU B
KUJIKOCTh YaCTH Tea.

OrnpeneneHue BRITAIKUBAIONIEH CUIIbI, IEUCTBYIOLIEH Ha TEJO, OTPYKEHHOE
B KUJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUJIBI, JEHCTBYIOIIEH HA TEJIO B
KUJIKOCTH, OT MACCHI TeJa.

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

KoHcTpynpoBaHue apeoMeTpa Ui KOHCTPYUPOBAHUE JIOJIKU U OIPENICICHUE
€€ rpy30I0AbEMHOCTH.

Paszgeua S. PaGora u MOIIHOCTB. JHeprus.

Mexanudeckast paboTa JJIsl CHJI, HAPaBJICHHBIX BJOJb JUHUU TIEPEMEIICHHUS.
MOoIHOCTS.

[IpocThie MeXaHU3MBI: pblYar, BOPOT, OJIOK, MOJHUCHIACT, HAKJIOHHAA
IJIOCKOCTh, HO)KHUYHBIN MeXaHu3M. MoMeHT cuiibl. PaBHOBecue peryara. [IpaBuso
MOMeHTOB. [IpuMmeHeHHe TmpaBwia paBHOBECUS pbluara K OJOKY. «30510TO€
npaBuio» mMexanuku. KITJ] mpocteix MexanusmoB. [IpocTeie MeXaHU3MBI B OBITY,
TE€XHUKE, )KUBBIX OpraHu3Max.

Mexannueckas »sHeprus. KuHeTMueckas ¢ TOTCHIMAJIbHAS DSHEPIUsl.
[IpeBpaiieHre OTHOTO BUIA MEXaHUYECKOW DHEPTUH B APYTOW. 3aKOH COXPAHEHUS
Y TIPEBPALLCHUS SHEPTUU B MEXAHUKE.

Jemoncmpayuu.

[IpuMepbl TPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimel.

HccenenoBanne ycioBHil paBHOBECHS pblyara.

N3mepenue KII/[ HaKIIOHHOW MIIOCKOCTH.

W3yuyenue npaBuia peiuara JJis MOABUAKHOTO M HETIOJBUYKHOTO OJIOKOB.

Omnpenenenue KIIJI moaBuKHOTO U HEMOJBUKHOTO OJIOKA.

Omnpenenenue pabOThl CUIIBI YIIPYTOCTU NP MOIBEME TPY30B MPU MOMOIIU
MOJABUXKHOTO OJIOKA.

N3ydeHne 3aKk0Ha COXpaHEHUSI MEXAHUYECKON DHEPIHUH.

8 KUIACC

Pa3nea 6. TenioBbIe IBJICHUS.

OCHOBHBIC TIOJIO)KEHHUSI MOJIEKYJIIPHO-KMHETUYECKOM TEOPUU CTPOCHUS
BellecTBa. Macca U pa3Mmepbl aTOMOB U MOJEKyJd. ONbIThI, MOATBEPKAAIOIINE
OCHOBHBIE MOJIOKEHUS MOJIEKYJIAPHO-KUHETUYECKOU TEOPHUHU.



Mopenn TBEPAOro, JKHUJIKOTO W Tra3000pa3HOTO COCTOSIHUN BEIIECTBA.
Kpucranmnnueckue u amopdusie Tena. I'paden — HOBBIM MaTepuan sl HOBBIX
TEXHOJIOTHHA. TEeXHOJOrnyM MOJyYeHUs] HCKYCCTBEHHBIX anMa3oB. OObsCHEHHE
CBOMCTB T'a30B, KUIKOCTEW W TBEPABIX TET HA OCHOBE IMOJIOKEHUM MOJIEKYJIIPHO-
KHMHETUYeCKOW Teopuu. [I0OBEpXHOCTHOE HATSHKEHUE, CMAauyMBaHUE, KAWJUIIPHBIC
ABJICHHs. TEIJIOBOE pacUIMpEHHE M C)KaTue. 3aBUCUMOCTb JABJICHHS ras3a oOT
00BEMa, TeMIepaTypsbl.

Temneparypa. CBsi3b TeMHEpPaTypbl CO CPEAHEN KUHETHYECKOM 3HEPTUEH
TEIUIOBOTO JIBM>KEHUS YacTull. TeMnepaTypHbIE IIKAJIbI.

Buyrtpennsis  sHeprua. CnocoObl HU3MEHEHUSI BHYTPEHHEW SHEpruu:
TeIuIonepeaaya 17§ COBEpLICHUE paboTHI. Bunsl TEIIONEPEAAYHN
TEIJIONPOBOAHOCTh, KOHBEKIIMS, U3JIydeHHe. Bupl Teronepenayn B NpUpoAe U
TexHuke. HeoOpaTUMOCTh TEIIOBBIX POLIECCOB.

KonunuecTBo Temnotel. YaenbHas TEMIOEMKOCTh BellecTBa. TernaooOMeH U
TEIJI0Bo€ paBHOBecHe. 3akoH HploToHa-PruxmaHna. YpaBHeHHE TEIIOBOTO OajlaHca.

[InaBiieHWE U OTBEPAECBAHNE KPUCTAJUIMYECKUX BELIECTB. Y IEJIbHAS TEIJIOTA
miasieHus. [lapooOpasoBanue u konneHcauus. Mcnapenune. Kunenue. Y nenbHas
TEIUIOTa  MNapooOpa3oBaHMs.  3aBUCUMOCTb  TEMIEpPAaTypbl  KUIEHUS  OT
atMoc(epHoro nasieHus. HacplllleHHBI M HEHachIIIEHHBIH Map. BiaxkHOCTbH
BO3/yXa.

OHEprust TOIUINBA. Y IeJIbHAS TEIJIOTa CTOPAHUS.

[Tpuniunel pabotsl TerioBeix aBurateneit. KIIJ TerioBoro nBurarens.
TeruioBple JABUTATEIM M 3alATA OKPYXKAIOWIEHW cpenpl. TemnnoBble IOTEpU B
TEIJIOCETSIX.

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

Jemoncmpayuu.

Habmtoienue OpoyHOBCKOTO JIBUYKEHUSI.

HaGmronenue nuddysuu.

HaGnrogenue sBIEHUI TMOBEPXHOCTHOIO HATSDKEHMS, CMAauyMBaHHUS M
KaNWUISIPHBIX SIBIICHUU.

HabitoieHue TemnaoBoro pacivpeHust Ted.

M3meHeHne naaBiieHUs ra3a NpU HM3MEHEHMM OOBEMa M HArpeBaHUU WIH
OXJIQXKJECHUU.

[IpaBuna naMepeHus: TeMiepaTyphl.

Bunbl Tenonepenaym.

OxJaxkieHue Ipy COBEPUICHUH PabOTHI.

HarpeBanue npu coBepiieHrH pabOThl BHEITHUMH CHUJIAMH.

CpaBHEHUE TEIUTOEMKOCTEMN PA3JIUYHBIX BEILIECTB.



HaOnronenue kuneHus.

HaOnronenre nocTostHCTBA TeMIepaTyphl IPU TUIaBICHUU.

Mojenu TenIOBbIX IBUTATEIIEH.

Jlabopamopnvie pabomul u onvimaul.

OnpITHl IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

OnpITHl IO BHIPAIIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIM WJIM caxapa.

N3mepenue TteMmeparypbl IPU MOMOIIUA KUIKOCTHOIO TEPMOMETpa H
JaTYuKa TEMIIEPATYPBL.

OnpITel MO HAOJIOEHUIO TEIJIOBOTO PACHIMPEHUS Ta30B, KUIKOCTEH H
TBEPJBIX TEIL.

OmnpeneneHue JaBlIeHUS BO3IyXa B OAJTOHE HITPUILA.

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

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

HaOnronenne wu3MEeHEHUs BHYTPEHHEW SHEpruM Tejla B  pe3yjbTare
Terionepeaayn U paboThl BHEIIHUX CHUJI.

WccnenoBanue sBIEHUS TEIJIOOOMEHA IMPU CMEIIMBAHUM XOJOJIHOM U
ropstue BOJIBL.

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

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

Omnpenenenue yaelbHON TEIIOEMKOCTH BEILIECTBA.

Hccnenosanue npoliecca UCIapeHus.

OnpeneneHne OTHOCUTENBHOM BIAXKHOCTH BO3/yXa.

Onpenenenue yaeabHOW TEMIOTHI MUIABICHUS JbJA.

Pazgen 7. JiekTpudecKkue ¥ MAarHUTHbIE SIBJICHUS.

OnekTtpu3auus Tel. J[Ba poaa 3ieKTpUyecKux 3apsiaoB. BzaumoneiicTBue
3apspKEHHBIX Tell. 3akoH Kynona.

Onekrpudeckoe mnoisie. Hanpsoxk€HHOCTH 3iekTpudeckoro nosisd. IlpuHomn
CYNEPHO3UIIUU IEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snekTpuueckux 3apsioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenue artoma. I[IpoBOAHMKH, IUAIEKTPUKA M TMOJYHPOBOJAHUKH. 3aKOH
COXPAHEHHUS JICKTPUUIECKOTO 3apsiia.

DJIEKTPUYECKUI TOK. YCJIOBUS CYIIECTBOBAHUS AJIEKTPUYECKOTO TOKa.
M CTOYHMKHM TMOCTOSIHHOTO TOKa. JIeMCTBUS SIEKTPUUYECKOrOo TOKa (TEeIIoBOE,
XUMHUUYECKOE, MArHUTHOE). DIEKTPUUECKUN TOK B METAJNIAX, KUJKOCTIX U razax.

OnekTtpuueckas 1enb. Cuna Toka. DIEKTPUUECKOe HANPsKEHUE. AMIIEPMETP
U BOJIBTMETP B IIEMU MOCTOSTHHOTO ToKa. CONpOTUBIIEHUE NMPOBOIHUKA. Y IeJIbHOE



CONpOTHUBIIEHUE BemiecTBa. 3akoH Oma it ydactka uenu. IlocnenoBatenbHoe u
napajuielbHOE CoeIMHeHHE NTPOBOAHUKOB. DJIC B e NOCTOSHHOIO TOKa. 3aKOH
Oma mist monuoit nenu. [IpaBuma Kupxroga. Pacy€r mpocThIX 3IEKTpHUECKUX
nerneii. Heamaennsie 3j1eMEHTEL.

PaGota ¥ MOIIHOCTH DJEKTpUYECKOTO TOKa. 3akoH Jlxoynsa-JleHua.
DneKTpuYecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBIKAHHE.

[locTossHHBIE ~ MarHuThl.  B3auMoAeiCTBHE  TMOCTOSHHBIX ~ MarHUTOB.
MarnutHoe nosnie. MarHuTHOE 1oJi€ 3€MJIM U €r0 3HAYEHUE JIJIS )KU3HU Ha 3eMIle.
OmeiT Opcrena. MarHutHoe Tone 3JIEKTpUdeckoro Ttoka. OnbeiT  Awmrepa.
[IpumeHeHne BIEKTPOMArHUTOB B TEXHUKE. JleMCTBME MAarHMTHOrO TOJS Ha
MpOBOJHUK ¢ TOKOoM. Cuna Awmmepa U oOmnpelaesieHue €€ HampaBJICHHUS.
DNEeKTpOJBUIaTellb MOCTOSTHHOTO TOKa. VICHOJIb30BaHHWE 3JIEKTPOABUTATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIuM. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. CnocoObl ITOJIyYEHHUS AIEKTPUYECKOU SHEPIUH.
DONEKTPOCTAHIIMM Ha BO300HOBIIIEMBIX HCTOYHHMKAX SHEPIHHU. DKOJOTHYECKHE
po0IeMbI SHEPTETUKH. TOTIMBHBIE JIEMEHTHI U AJICKTPOMOOHIIH.

Jlemoncmpayuu.

DJeKTpU3aLUs TEJL.

JIBa pona 3JIEKTPUYECKHX 3apsA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEI.

YCTpOUCTBO U IEUCTBUE IIEKTPOCKOIIA.

DneKTpocTaThiecKast HHAYKIHUS.

3aKOH COXPAHEHMS JIEKTPUYECKUX 3apsAI0B.

MopenupoBaHue CHIOBBIX JIMHUM DJJIEKTPUYECKOTO IO C IMOMOUIBIO
OyMa)KHBIX CYJITAHOB.

[TpOoBOJHUKH U TUDIICKTPUKH.

M cTOYHMKY TOCTOSIHHOTO TOKA.

JlelicTBUS DIEKTPUYECKOTO TOKA.

DJIEKTPUUECKHUI TOK B KUJKOCTH.

["a30BbIi1 pa3psin.

M3mepeHne Cuilbl TOKa aMIIEPMETPOM.

W3mepenne dIeKTpUIeCKOTO HAIIPSKEHUS BOJIBTMETPOM.

PeocraTt 1 Mara3ud COpOTUBIICHUM.

B3aumopaencTBrE TOCTOSTHHBIX MArHUTOB.

MopenupoBaHue HEBO3MOKHOCTH PA3AEIEHUs IT0JI0COB MarHUTa.

MopennupoBaHue MarHUTHBIX TOJIEW MOCTOSHHBIX MarHUTOB.

OmneIT Dpcrena.

MarsuTtHoOe 1osie Toka. DJIEeKTPOMArHmT.



JlelicTBE MArHUTHOTO TOJISI HA MPOBOJHUK C TOKOM.

DNEeKTPOABUTaTENb NOCTOSHHOIO TOKA.

OneiTel @apajes.

DIIEKTPOTre€HEPaTOP NOCTOSTHHOTO TOKA.

Jlabopamopnsie padomul u onvimel.

OnbITel 1O HAOTIOACHHUIO DSJCKTPHU3ALMU TEI MPU CONPUKOCHOBEHUU U
WHIYKIUEN.

HccnenoBanne NEUCTBUS — DJIEKTPUYECKOTO IMOJS HA MPOBOAHUKH H
JTUBJIEKTPUKHU.

COopka 1 HCTbITaHUE AIEKTPUUECKOM 1IETIH MOCTOSIHHOTO TOKA.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, MPOTEKAIOIIETO YEPE3 PE3UCTOP, OT
HaIPsHKEHUS. Ha pe3UCTOPE U COMPOTUBIIEHUS PE3UCTOPA.

OMnBIThL, TEMOHCTPUPYIOLIME 3aBUCUMOCTb SJIEKTPHUUYECKOTO COMPOTHBIICHUS
MIPOBOJHUKA OT €ro JIJIMHBI, IUIOMAX MTONEPEYHOT0 CEYEHU U MaTepHaa.

OnpeneneHue yeapHOr0 CONMPOTUBICHUS IPOBOJHUKA.

[IpoBepka mpaBuia CJIOKEHHUS HANPSDKEHUH TpU  MOCIEI0BAaTEIbHOM
COEJIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBWiia Mg CHUJIbl TOKAa NPU MApaUICIIbHOM COEOUHECHHUH
PE3UCTOPOB.

Onpenenenne 3/1C 1 BHYTPEHHETO CONPOTUBIICHHUSI ICTOYHUKA TOKA.

[Iposepka npasuin Kupxroda.

[IpoBepka BeINOJIHEHUS 3aKO0HA OMa 1JI MMOJTHOM 1EMH.

N3yyeHue BOJIbTAMIIEPHBIX XapaKTEPUCTUK HEIIMHEUHBIX JIEMEHTOB (JIAMIIBI
HaKaJMBaHUS I NOJYIPOBOJIHUKOBOIO IUOJA).

Onpenenenue pabOThI AAEKTPUUECKOTO TOKA, HIIYIIETO Yepe3 PE3UCTOP.

OnpeneneHne MOIIHOCTH AJIEKTPUUECKOTO TOKA, BBIACIISIEMOM Ha PE3UCTOPE.

Omnpenenenue KII/[ nHarpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS OCTOSIHHBIX MAarHUTOB.

N3ydeHre MarHUTHOTO TMOJIsi TOCTOSIHHBIX MAarHUTOB MIPU UX OOBEIUHEHUU U
pazJieleHuN.

HccnenoBanue 1eWCTBUS 3JIEKTPUYECKOTO TOKa HA MArHUTHYIO CTPEJIKY.

OMBIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIbI B3aUMOJICUCTBUS KaTYIIKHU C
TOKOM W MarHuTa OT CHJIbl M HamlpaBJ€HUS TOKA B KaTyIIKE M OT HaJu4us
(OTCYTCTBUSI) CEp/IEYHUKA B KaTYIIKE.

N3ydenne neicTBUsI MAarHUTHOTO TOJISl HA TPOBOJAHUK C TOKOM.

KoHcTpynpoBanue u n3y4eHue paboThl AJIEKTPOIBUTATES.

N3mepenue KIIJI anmekTpoaBUrateibHONM yCTaHOBKH.

OnpITBl 1O  HMCCIEIOBAHUIO  SIBJICHUS DJICKTPOMArHUTHOW  WHAYKIWU:
HCCIIeIOBAaHUE U3MEHEHUM 3HAUCHUS U HAMPABJICHUS! MHIYKIIMOHHOTO TOKa.



9 KIIACC

Paznen 8. Mexannueckue siBJICHUS.

Mexanndeckoe aBwxkeHue. MarepuanpHas Touka. CHocoOBbI ONMHMCAHWS
MEXaHUYECKOTO JABWXCHUS: TaOJIUYHBIN, rpaduueckuit, aHanutudeckuii. Cucrema
orcuéta. OTHOCUTENBHOCTh MEXaHUYECKOTO JBUKEHHS.

BekTopHble BENMYMHBI, ONEPAIIMU C BEKTOPAMU, MPOCKINU BEKTOpa. Paanyc-
BEKTOP MATEpPUAIbHOW TOYKH, IEPEMEIICHUE Ha IUIOCKOCTH. PaBHOMEpHOE
NpSMOJIMHEWHOE JIBM>KeHUE. HepaBHOMEpHOE NPSMOJIMHENWHOE JIBH)KEHUE.
CpenHsast 1 MTHOBEHHAsI CKOPOCTh TeJIa IPU HEPABHOMEPHOM JIBUKEHUH.

Yckopenne. PaBHOYCKOPEHHOE MNPSIMOJIMHENMHOE JBUKEHUE. Y CKOPEHHUE
cB0OOHOrO naaeHus. OnbIThl ['anunes.

['paduyeckas uHTEeprpeTaldsi YCKOPEHHUsI, CKOPOCTH, MPOUACHHOTO MYyTH U
IEpEMELECHHUS IS IPSIMOJIMHEUHOTO JBUKEHUS.

JIBr>KeHue Tena, OpOIIEHHOTO MO/ YTIIOM K TOPU30HTY.

JIBUKEHHE 10 OKPYKHOCTHU. JIMHEHHAs: CKOPOCTh, YII0Basi CKOPOCTh, MEPUOJ
Y 4acToTa O0paIieHus Mpyu paBHOMEPHOM JBHKEHHUU MO OKPYKHOCTU. CKOPOCTh U
YCKOPEHUE MPH IBUKEHUU 110 OKPYKHOCTH.

Bekrop cuibl. PaBHOIEMCTBYIOIIASA CUIIa.

IIepseiit 3ak0oH HproroHa. Bropon 3axkoH HeroroHa. Tperuii 3akoH HproToHa.
[IpyHIMN CyTIepIIO3UIMH CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TPEHHS CKOJIbKEHHUS, CHJIa
TPEHUS TIOKOsI, Ipyrue Buibl Tpenus. KoadduimeHt tpenus.

JIBUKEHHE T IO OKPYKHOCTHU MO/ IEVCTBUEM HECKOJIBKUX CHIL.

3akoH bepnymnu u noabéMHas cuia Kpbula. COBpEMEHHBIE JIETATENIbHBIC
ammaparbl, CyJa HAa TMOABOAHBIX KpPBUIbSAX, AHTUKPBUIO HA CKOPOCTHBIX
aBTOMOOWISX. J[BMyKeHHE Moe3/1a Ha MarHUTHOM MOTyIIKeE.

Cuiia TSKECTM M 3aKOH BCEMHUPHOIO TATOTEHHUs. J[BM>KEHUE TEel BOKPYT
IPaBUTAIIMOHHOTO IeHTpa (B ToMm uwmcie tiaHer Bokpyr Comnna). IlepBas
KOCMHUYECKasi CKOpocTb. HeBeCOMOCTh U meperpys3Ku.

PaBHOBecue maTepuanbHON TOUKU. AOCONIOTHO TBEpIoe Teno. PaBHOBecue
TBEPAOTO TeJIA C 3aKPEIJIEHHON OChIO BpauieHusi. MOMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Ttema. W3menenme wummynsca. HMmnynsc cunbl.  Yihpyroe u
HEYIpPYyroe B3aUMOJECHCTBUE. 3aKOHbI HM3MEHEHHUSI W COXPAHEHHUS HUMITYJIbCA.
PeakTuBHOE IBHIKCHHUE.

Mexannueckass paboTa ¥ MOIIHOCTb. PaboTa cumil TSKECTU, YNPYTrOCTH,
TpeHusi. CBsA3b dHEPruM U paboThl. [loTeHIIManbpHas YHEPTUS Tela, MOTHATOTO Hall
MMOBEPXHOCTHIO 3eMIH. [loTeHIIManbHas sHeprust cxaTou npyxunbl. Kunetnueckas
sHeprusi. TeopeMa 0 KMHETUYECKOW SHEpPruu. 3aKOH W3MEHEHHS U COXPAHCHUS
MEXAHUYECKON DHEPIUH.



Hemoncmpayuu.

Habnronenne MexaHM4eCcKOro ABMKEHUS Tejda OTHOCUTEIBHO Pa3HBIX TN
OTCYETA.

CpaBHEeHUE MyTed M TPAcKTOPUW JIBMXKEHUS OJHOIO M TOTO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3mepeHne CKOpOCTH U YCKOPEHUS TPSIMOJIMHEWHOTO JIBUKEHUSI.

HccnenoBanre Npu3HAKOB PABHOYCKOPEHHOTO JABUKEHHUSI.

HaGmronenue nBM>XeHHs Tella o0 OKPY>KHOCTH.

HabGnronenne MexaHWYeCKUX SIBIICHUM, MPOUCXOJSIINX B CUCTEME OTCUETa
«Tenexka» mpu €€ pPaBHOMEPHOM M YCKOPEHHOM [IBUOKEHUM OTHOCHUTEIIBHO
KaOuHeTa (PU3MKH.

HaOmronenue paBHOBecHs T€Jl, CBOOOTHOTO MaJcHUs, KOJeOaHUsI MasiTHUKA B
WHEPLUUAIBHBIX CUCTEMAX KaK IMOJTBEPKICHUE MPUHIIUIIA OTHOCUTEIBHOCTH.

3aBUCUMOCTb YCKOPEHHs TeJla OT €ro MacChl U ICUCTBYIOIIEH Ha HETO CHJIBI.

HabGnronenue paBeHCcTBa CUII PU B3aUMOJICUCTBUM TEJL.

M3meHeHune Beca Tena npu yCKOPEHHOM JABUKEHUU.

[lepenaya uMIryabca Mpy B3aUMOJECHCTBUU TE.

[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOJICUCTBUU TEIL.

CoxpaHeHne UMITyJIbCca MpU a0COJIFOTHO HEYIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHre NMITyJIbCa MPH YIIPYTOM B3aUMOJICUCTBHH.

HabGnronenue peakTUBHOTO ABUKEHUS.

CoxpaHeHue SHEpTUH Npu CBOOOIHOM Ma/ICHUU.

CoxpaHeHure PHEepruu Npu ABUKEHHUH Tella MOJ AEHCTBUEM MPYKUHBI.

Jlabopamopuwie pabomul u onvimol.

KoHcTpynpoBanue TpakTa JUisi pa3roHa W JaJbHEHMIIEro paBHOMEPHOIO
JIBIDKCHUS IApUKA WIN TEJICKKH.

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

OnpeneneHue YCKOpPEHHUs Tella TpH PaBHOYCKOPEHHOM JBH)KEHHUU TIO
HAKJIOHHOU TUTOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IYyTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBIKCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka TUMOTE3BI: €CIU MPU PABHOYCKOPEHHOM JBMKEHUHU 0€3 HauaIbHOU
CKOPOCTHU ITyTH OTHOCSITCSL KaK PsiJi HEYETHBIX YKCEJI, TO BpEMEHA OJMHAKOBBI.

HccnenoBanue NBUKEHUS Tella, OPOIIEHHOIO MO YIJIOM K TOPU30HTY.

HccnenoBanrie 3aBUCUMOCTHM  CUJIBI  TPEHHSI CKOJBXKEHHUS OT  CHJIBI
HOPMAaJIbHOTO JIABJICHHUSI.

Omnpenenenue kodhGUIEHTa TPEHUS CKOTBKCHUS.

Onpenenenue KECTKOCTH NPYKUHBI.



HccnenoBanue 3aBUCUMOCTH CUJIbI YIIPYTOCTH, BO3HUKAIOIIEH B IPYKUHE, OT
cTerneHu aepopMaIiy Mpy>KUHEI.

OmnpeneneHue pabOThl CUIIBI TPEHUS NPU PABHOMEPHOM JBUKEHHUM TeJa 10
TOPU30HTAJIBLHOM MOBEPXHOCTH.

Onpenenenue pabOTbl CUJIBI  YINPYrOCTH TMpU  MOABEME Tpy3a C
MCIIOJIb30BaHUEM HEMOJIBUKHOTO U TTOJABUAKHOTO OJIOKOB.

Paznen 9. Mexanuveckue Koj1e0aHus U BOJHBI.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKHU KOJIECOAHUM: TIEPHO/I,
4yacToTa, aMIUIMTyJa. ['apMoHMYeckue KojebaHus. 3aTyXawlue KoJieOaHus.
Boinyxiennblie konedanus. Pesonanc.

MaremaTnyeckuii U TPYKUHHBIM MasTHUKHU. [IpeBpamienue sHeprum npu
KO0JIEOATEIILHOM JIBU)KEHUH.

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

3ByK. Pacnipoctpanenue um otpaxkeHue 3ByKa. [ pOMKOCTH 3ByKa W BBICOTA
ToHa. Pe3zonanc B akyctuke. Mudpa3sByk u ynbTpa3Byk. Hcmnosib3oBaHue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOJIOTHUSAX.

Jlemoncmpayuu.

HaOmronenne kojeO0aHMii Tel mON JNEUCTBHEM CHIBI TSKECTU W CHIIBI
YIOPYTOCTH.

Hab6mronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HaOmronenne BeIHYKICHHBIX KOJIGOAHUM U pe30HaHCa.

PacnipocTpanenue npo10IbHBIX U MOMEPEYHBIX BOJIH (HA MOJIETIH).

HaGmronenune nuntepdepeHun u 1ugpakiiui BOJIH Ha TTOBEPXHOCTH BO/IBI.

HaOmronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHI pE30HAHC.

Jlabopamopuvie pabomul u onvimol.

OrnpeneneHue 4acTOThl U MEpUOJia KoJeOaHW MaTEMaTUYECKOTO MasiTHUKA.

OmnpeneneHue 4acTOThl U MEPUOAA KOJIeOaHUH NPYKUHHOTO MasiTHUKA.

HccnenoBanre 3aBUCUMOCTH TIepuoa KojieO0aHU Tpy3a HA HUTH OT JJIMHBI
HUTHU.

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

[IpoBepka HE3aBUCUMOCTH TiepHoja KOJeOaHWUW Tpy3a, IMOJBEIICHHOTO K
JIEHTE, OT MaccChl Tpy3a.

OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTH TIEPHOJIa KOJIEOaHUH MPYKUHHOTO
MasiTHUKA OT MACChl Ipy3a U KECTKOCTH MPYKUHBI.

N3mepenue yckopeHusi CBOOOIHOTO MaieHUsI.



Pasznen 10. DinekTpoMarHuTHOE 10J1€ ¥ 3JIEKTPOMATHUTHBIE BOJHBI.

ONeKTpOMarHuTHOE  ToJie.  DJEKTpOMarHuTHble  BoiHbL.  CBolcTBa
AIIEKTPOMArHUTHBIX BOJH. [llkana »JeKTpoMarHUTHBIX BOJIH. Mcmonb3oBaHue
AIEKTPOMArHMTHBIX BOJIH IS COTOBOM cBsi3U. Pammonokanus. Kocmuueckas
CBA3b.

OnexkTpomMarHuTHas npupoaa cBera. CkopocTh cBeTa. BogHOBBIE CBOICTBa
cBeTa: MHTephepeHLrs U AUPPaKIIHsL.

Jemoncmpayuu.

CBOIICTBA PJIEKTPOMATHUTHBIX BOJIH.

HNutepdepenius u qudpakiuys cBeTa.

Jlabopamopuvie pabomul u onvimaol.

W3yyeHue CBOMCTB 3JIEKTPOMATHUTHBIX BOJH C MOMOIIBIO MOOMJIBHOIO
TenedoHa.

[TpoBeneHne onpITOB MO HAOJIIOAEHUIO HHTEPPEPEHIUHN U TUDPAKIIUN CBETA.

Pa3zgea 11. CBeroBble siBJICHHS.

JlyueBass MoJenb CBE€Ta W TE€OMETpUYecKas ONTUKa. VICTOYHHMKHM CBeTa.
[IpsmonuHeliHOEe pacnpocTpaHeHue cBera. 3atMeHus ComHna wu o JIyHBL
Otpaxenue cBera. [lnockoe 3epkano. 3akoH otpaxeHus cBera. [loctpoeHue
n300pakeHuit, COOPMUPOBAHHBIX 3€PKAJIOM.

[Ipenomiienue cBeta. 3akOH npesoMiieHus cBeta. [lomHoe oTpaxeHue ceera.
Hcrnonb30BaHuE MOJTHOTO OTPAXKEHUSI B ONTUYECKUX CBETOBOAX, ONTOBOJOKOHHAS
CBS3b.

Jlunza, xonx nyderr B nuH3e. @Popmyna TOHKOM JMH3BL llocTpoeHue
n300pakeHnit, CcHOPMHUPOBAHHBIX TOHKOM JHMH30M. OnTudeckas cUcTeMa
¢doToanmapata, MHUKpPOCKONAa M Teneckona. [7ma3, Kak ONTHYECKas CcucTeMma.
bim30opyKkocTh U 1adbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CHEKTpalbHBIX IBETOB. JlMcnepcus cBeTa.

Hemoncmpauuu.

[IpssmonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tony4yenune n300paxxeHU# B IIOCKOM 3€pKajie.

[IpenomiieHue cBera.

OnTuuecKkuii CBETOBO/I.

Xop nydei B coOuparonieit JIMH3e.

XoJ Jiy4er B paCCEUBAIOIIEH JIMH3E.

[Toryuenue n300pakxeHnuii ¢ TOMOIIBIO JINH3.

[Tpuntun aeiicTBus hoToanmapara, MUKPOCKOIA U TEJIECKOIIA.

Monenb riasa.



PasnosxeHue 6enoro cBeTa B CIEKTP.

[Tomyuenue 6em0ro cBeTa NpH CI0KEHUH CBETA Pa3HBIX I[BETOB.

Jlabopamopuvie pabomul u onvimol.

HccnenoBanre 3aBUCHMOCTH YIVIA OTPaKEHUSI CBETOBOrO Jyda OT yIJia
MaJICHUS.

W3yyeHue CBOMCTB N300paKEHUSI B INIOCKOM 3€pKalie.

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

[Tonyuenue n300paxeHuit ¢ TOMOLIBI0 COOMPAIOIICH JTNH3BI.

Omnpenenenne (QOKYCHOTO pacCTOSHUS M ONTHYECKOM CHIIBI cOOMparomiei
JIMH3BL.

OnBITHI IO Pa3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OneITHl 1O BOCHPHUATHIO IIBETa NPEIMETOB MPU HX HAOIIOJACHUM Yepes3
[[BETOBbIE (DUIIBTPHI.

Paznen 12. KBaHnTOBbBIE SIBJICHUS.

OmneiTel Pe3epdpopna v mianerapHas mojens atoma. Monens atroma bopa.
Hcnyckanue u normonieHue ceeta aroMoM. KBaHThl. JInHeyaTeie CIIEKTPHI.

PanuoaktuBHOCTE. Ajba-, 6eTa- u ramma-usnydenus. CTpoeHHe aTOMHOTO
anpa. HykionHas wmoxaens atomHoro snpa. M3otombl. PannoakTuBHBIE
npespanieHus. [lepuon nmonypacnaga atoMHbIX siaep. JlercTBue paanoaKTUBHBIX
U3JTy4eHHUI Ha )KUBBIE OPraHU3Mbl. 3aIMTa OT PAAUOAKTUBHOTO U3ITyYEHHUS.

SnepHble peakuuu. 3aKOHBI COXPAHEHUs 3apsiJOBOTO M MAacCOBOIO YHUCEI.
OHeprus cBsI3M aTOMHBIX snep. CBs3b Macchl W dHEpPruu. Peakiuu cuHTE3a U
nenenus spep. Mcrounuku sHeprun CosiHIA W 3BE3A. SlnepHas »>HEpreTHka.
DKOJIOTMYECKHE NPOOJIEMBI SIAEPHON SHEPTETUKH.

Hemoncmpauuu.

CrexTpbl U3Ty4YEeHUS U MOTJIOIEHUS.

CrekTpsl pa3IM4yHbIX a30B.

CnekTp Boaopoa.

Hab6nronenue tpekoB B kamMepe Bunbcona.

PaboTa cuérunka HOHU3UPYIOUINX U3ITYyYEHUH.

Peructpanus n3mydeHusi IpUPOJAHBIX MUHEPATIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimaol.

HabGnrogenue CruionHbIX U JIMHEWYAThIX CIEKTPOB U3ITyUCHHUS.

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

H3mepenne paanoakTUBHOTO (OHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.



[ToBTOpHUTENBEHO-0000MIAIONTINI MOAY/b MTPEAHA3HAUCH AJISl CUCTEMAaTU3aluu
u  0000IEHWS TPEIMETHOTO  COACP)KAHWSA H  OMbITa  JICSITCIBHOCTH,
npUOOPETEHHOTO MPU M3YYEHHH BCEro Kypca (pu3mku yriayOiaEHHOTO ypoBHS, a
TaK>Ke ISl IOJIFOTOBKM K OCHOBHOMY TOCYapCTBEHHOMY 3K3aMeHY 10 (U3HKE.

B nmpomecce wu3ydeHuss JAHHOTO MOAYJIS pPEAIU3YIOTCS W IMOJIYy4aroT
JajpHeWIlee pa3BUTHE Y4eOHbIE JCHCTBUS, OOECHEUYMBAIONINE JOCTHKEHUE
OpPEIMETHBIX M METalNpeJIMETHBIX pe3yJbTaToB o00y4yeHus, (opMUPOBaHKE
€CTECTBEHHO-HAYYHOW TPaMOTHOCTU: OOBSICHEHUE U ONMCAHUE SIBJICHUI HA OCHOBE
npuMeHeHus: GU3NYECKUX 3HAHUM, HMCCIE0BaTEeIbCKUE JEUCTBUS (BBIIBUXKECHUE
TUIO0TE3, MOCTAHOBKA II€JIM W IUIAHUPOBAHUE MCCIICOBAHUS, aHAIIU3 JAHHBIX U
MOJIyYEHHUE BBIBOJIOB).

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

peuieHue 3a1ad, OTHOCSIIMXCA K PA3JIMYHBIM pa3fenaM M TeMaMm Kypca
(U3HUKHY, B TOM YKCIE 33]]a4, UHTETPUPYIOLIUX COAEPKaHUE PA3HbIX Pa3/IeIioB;

BBITIOJTHEHUE JIA0OPATOPHBIX padOT U OMBITOB (BKJIOYAst PaOOTHI U OMBITHI U3
NEepeyHel K pasfenaMm Kypca) B YCIOBHUSAX CaMOCTOSTENBHOIO IJIAHUPOBAHUS
IPOBEJCHUS UCCIIEI0BaHMs, BbIOOpa 1 000CHOBAaHUS METOAA U3MEPEHMSI BEIUUNH,
COOPKH 3KCIIEPUMEHTAIBHON YCTaHOBKU;

BBINIOJIHEHHE MPOOJIEMHBIX 3aIaHUI MPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa
(3a7aHUsl O €CTECTBEHHO-HAYyYHOH TIpaMOTHOCTH), B TOM YHCIE 3aJaHUN C
MEXIIPEIMETHBIM COJIEPKAHUEM;

paboTy HaJ rPYNIOBBIMU WM UHAUBUAYAILHBIMHU MPOEKTAMH, CBSI3aHHBIMU C
coJiep>KaHreM Kypca (pU3uKH.

N3ydeHre MOBTOPUTEIHLHO-0000IIAONMIETO MOJIYJISI MOXKET 3aKaHUMBATHCS
MPOBEICHUEM JMArHOCTUYECKON padOThl 3a Kypc (DU3UKH YIIIyOJIEHHOIO YPOBHS,
BKJIFOYAKOIIEH 3aaHusl PAa3HOTO YPOBHS CIIOKHOCTH. Pe3ynbTaThl BBINOJHEHUS
JMarHOCTHYECKON paboThl MOTYT MOKa3bIBaTh CTEIIEHb TOTOBHOCTU O0YYarOUINXCs
K OCHOBHOMY TOCyJapCTBEHHOMY JK3aMeHy 1o (Qu3uke, a TaKxke
CBUJETEIBCTBOBATH O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHOU IrPaMOTHOCTH.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMBI I10 ®U3UKE
HA YT'JIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

N3ydenue (Hu3MKU Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHMs HANpaBICHO
Ha JIOCTIKEHHE JTIMYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTeIbHbIX
pe3yIbTAaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

B pesynbrare nzydenus Gpu3MKU Ha YPOBHE OCHOBHOTO OOIIIETr0 00pa3oBaHus
y oOyuaromierocs OyayT cpopMupoBaHbl CIEIYIONINE JIUYHOCTHBIE Pe3yJIbTaThl B
YacCTH:

o I)nampuomuuecxkozo éocnumanus:

IIPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUHUCKOMN
(bu3NYeCcKOil HayKH;

[IEHHOCTHOE OTHOIIIEHHE K IOCTHXKEHHUSIM POCCUNUCKUX YUEHBIX-(DU3HKOB;

o 2)2parxcoanckozo u Oyx08HO-HPABCHBEHHO20 60CRUMAHUA:

TOTOBHOCTh K aKTUBHOMY YYaCTHUIO B OOCYXJACHUU OOIIECTBEHHO 3HAYMMBIX
U ITUYECKHUX MPOOJIeM, CBSI3aHHBIX C MPAKTUUYECKUM MPUMEHEHUEM JOCTUKEHUM
busuKy;

OCO3HAaHHE BAXKHOCTH MOPAJIbHO-ITUYECKUX IPUHLHUIOB B JEATEIBHOCTH
YYEHOT0;

o 3)acmemuueckozo 60CHUMAHUA:

BOCIIPUSATHE ACTETHUUECKUX KadeCTB (PU3MYECKOM HayKu: €€ TapMOHHYHOIO
MIOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4)uennocmu HAyuHO20 NO3ZHAHUA:

OCO3HAHHWE IIEHHOCTU (PU3NYECKON HayKM KaK MOIIHOIO HHCTPYMEHTa
MO3HAHUS MHpPA, OCHOBBI DPa3BUTUS TEXHOJIOTMH, BAaXXHEWILIEW COCTABIISIOLIEH
KYJbTYPBHI;

OpUEHTAlUsl B JACATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4HBIX
MPEICTABICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPO/IBI;

pa3BUTHE HAY4YHOW JHOOO3HATEIBHOCTH, MHTEpPEca K HCCIEI0BATENbCKON
NeSTEIbHOCTH;

e 5)gpopmuposanusn Kynomypol 300p06bsa U IMOUUOHATLHO20 O1A20N0YHUA:

OCO3HaHWE LIEHHOCTH Oe3omacHoro o0pa3a JKM3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXHOCTH TpaBW O€30MacHOTO TIOBEJACHUS Ha
TpaHCIOpPTE, Ha JAOpOrax, C OJJIEKTPUUYECKUM M TEIUIOBBIM O0OpYIOBAHHEM B
JIOMAITHUX YCIIOBUSIX;

c(hOpMHPOBAHHOCTh HaBbIka pedJeKkcud, MPU3HAHUE CBOETO TMpaBa Ha
OIIMOKY ¥ TaKOTO K€ MpaBa y APYroro 4eI0BeKa,;



e 6)mpy0oeozo eocnumanus:

aKTUBHOE YYacTH€ B pPEIICHHM MPaKTUYECKUX 3ajay (B pamMKaxX CEMbH,
oOpa3oBaTenbLHON OpraHu3aIiy, ropoja, Kpas) TEXHOJOTUYECKON M COIMaIbHOM
HaIpaBJICHHOCTH, TPEOYIOIIUX B TOM YUCIIE U PU3NYECKUX 3HAHUIM;

MHTEpEC K MPAKTUYECKOMY U3yUEHHUIO MPodecCuid, CBSI3aHHBIX ¢ (PU3UKOM;

o 7)IK0102UUECKO20 60CRUMAHUA:

OpUEHTAIlMs HAa NMPUMEHECHHE (PU3NYECKUX 3HAHWHN IS pelieHUs 3aaad B
00JaCTH  OKpyXKaromieil cpefpl, IUIAHUPOBAHUSA TMOCTYNKOB M OIEHKA UX
BO3MO>KHBIX MOCJIEACTBUAN JIJIsI OKPYKAIOIIEH CPEJIbI;

OCO3HAaHHME TJI00aTBHOTO XapakTepa JKOJOTMYECKHX Mpo0ieM M myTed ux
pelieHus;

o 8)adanmavyuu K U3MEHAIOUWUMCA YCTI06UAM COUUAILHOU U RPUPOOHOU
cpeowl:

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

MOBBLIIIICHWE YPOBHA CBOEH KOMIIETEHTHOCTH uepe3 MPaKTHUYECKYIO
JEATEIIbHOCTD;

noTpeOHOCTh B (DOPMHUPOBAHUM HOBBIX 3HAHWUU, YMEHUU (HOPMYIUPOBATH
UJIEH, TIOHATHS, TUTIOTE3BI O (PU3UUECKUX O0BEKTAX U SIBICHUSIX;

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

IUIAHUPOBAHUE CBOETO PAa3BUTHA B TNPUOOPETEHHH HOBBIX (U3UYECKUX
3HAHUU;

CTPEMJICHUE aHATTM3UPOBATh U BBISBIATH B3aUMOCBSI3U MTPUPO/IBI, 00IIIECTBA U
HSKOHOMHUKH, B TOM YHUCJIE C UCIIOJIb30BaHUEM (DU3NUECKUX 3HAHUI;

OLICHKA CBOMX JEWCTBUU C YYETOM BIMSHHS Ha OKPYXKAIOLIyI Cpeny,
BO3MOYKHBIX TJIO0QTBHBIX TTOCIECTBUM.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynabTaTe OCBOCGHHMS TpOrpaMMmbl MO (U3MKE HA YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaromierocsi OyayT chopMUpOBaHbl MeTaNpeaAMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TI03HABATEIbLHBIC YHUBEPCATIbHBIC YICOHBIC NECHCTBUS,
KOMMYHUKATHBHBIC  yHUBEPCAJIbHBIC  Y4COHBIC  JICUCTBUS,  PETYJISTUBHBIC
YHUBEpCaIbHBIC YI€OHBIC ICUCTBUS.

Ilo3HaBaTe/IbHBbIC YHHBEpPCAIbHbIE y4eOHbIe 1eiCTBUA
ba3zoBble JJornueckue aeicTBUA:
BBISBJISITh M XapaKTepU30BaTh  CYIIECTBEHHbIE MPU3HAKH OOBEKTOB
(stBIIEHMIN), KITACCU(PUITUPOBATH HX;



BBISIBIIATH 3aKOHOMEPHOCTH WM MPOTHUBOPEUHS] B paccMaTpUBaeMbIX (pakTax,
JAHHBIX U HAOFOACHHSIX, OTHOCSIIUXCS K (PU3NIECKUM SIBIICHHSIM;

BBISIBIIATh TPUYUHHO-CIICJICTBEHHBIC CBS3U TPH HW3YYEHUU (DU3NIECKUX
SBJICHMM M TIPOIIECCOB, JI€NaTh BBIBOJLI C HCIOJIb30BAHUEM JICAYKTUBHBIX U
WHIYKTUBHBIX  YMO3aKJIIOYEHHH, BBIIBUTaTh THUIOTE3bl O  B3aMMOCBS3SIX
(bU3UYEeCKUX BEINYHH;

CaMOCTOSITENIFHO BBIOMpATH CIOCO0 pemieHus yueOHo (u3nueckor 3amauu
(cpaBHEHHE HECKOJIbKMX BApUAHTOB PEILIEHUS, BHIOOpP Haubojee MOIXOSIIETO C
y4E€TOM CaMOCTOSITENIbHO BbIICJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

MCIIOJIB30BaTh BOMPOCHI KAK HCCIIEN0BATEIbCKUN HHCTPYMEHT O3HAHMS;

MPOBOJUTH MO CAMOCTOSATEIBHO COCTABICHHOMY IUIAHY OIBIT, HECIOMXHBIM
bu3YeCcKuil HKCIIEPUMEHT, HEOOIBIIIOE UCCIIEI0BAHNE (PU3NUECKOTO SABJICHMUS,;

OILICHMBATh HA MMPUMEHUMOCTh U JOCTOBEPHOCTHh MH(OPMAIUIO, OTYUYECHHYIO
B XO/JI€ UCCJIEOBAHMS WJIU SKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (OpMYJIHpPOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
POBENEHHOTO HAOIIOAEHUS, OIbITA, HCCIIEIOBAHUS;

MIPOTHO3UPOBATh BO3MOXKHOE JaJIbHEHIIIee pa3BUTHE (PU3UUECKUX TIPOIIECCOB,
a TaKKe BBIJBUTATh MPEIINOJIOKEHUS 00 MX Pa3BUTUM B HOBBIX YCIOBHUSX H
KOHTEKCTax.

Pa6ora ¢ undpopmaunmeii:

MPUMEHSTh PA3JIUYHBIE METOMbI, HHCTPYMEHTHI M 3aIlPOChl MPU IOUCKE H
oTOope UH(pOPMAIIUU UK JAHHBIX C yUETOM MPEIIOKEHHON yueOHOM (hu3nyeckon
3a/1auu;

aHaJIM3UPOBaTh, CHUCTEMATU3UPOBATh W UHTEPIPETUPOBATH HH(OpPMAILIHIO
Pa3JIMUHBIX BUJOB U (HOPM TPECTABIICHHUS;

OIICHMBATh HANEKHOCTh HH(POPMALMKM TIO KPUTEPHUSIM, MPEIJIOKECHHBIM
yauTeneM Wik chOpMyITHPOBAHHBIM CAMOCTOSTENBHO;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTHUMAaJbHYIO  (opMy  MpeACTaBICHUS
uHpoOpMallMu W WJUTIOCTPUPOBATH pEIIacMble 3a7a4d HECJIIOXKHBIMH CXEMaMHu,
JyarpaMMamMu, MHOM TpaduKoil 1 UX KOMOMHAILUSIMU.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJIbHbIE YUeOHbIe 1eHCTBUS:

B XOJi¢ OOCYXJeHHs ydeOHOTO MaTepuaia, pe3yJbTaTOB JIabOPaTOPHBIX
paboT W TPOEKTOB 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKIAaeMOH TEeMBlI H
BBICKA3bIBaTh WJICH, HAIlCJICHHBIC Ha pCIICHWE 3aJa4d MW  IOJAJCpKaHUe
OJ1aroKeIaTeIbHOCTH OOIIEHHUS;

COTIOCTaBIISATh CBOU CYXKIICHUSI C CYXACHUSIMU JAPYTHX YYACTHHKOB JHAIIOTA,
OOHapYy>KUBaTh Pa3JIMUNE U CXOJCTBO MO3UITHIA;

BBIPQKATh CBOKO TOUYKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTaX;



nyOJIMYHO TMPEACTABIATh PE3YIbTAThl BBIMOJHEHHOTO (PU3UUYECKOTO OMbITA
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, IPOCKTA);

MOHMMATh U MCIIOJNB30BAaTh MPEUMYIIECTBA KOMAaHAHOW M MHIWBUIYaIbHOU
paboThI PH pelIeHNH KOHKPETHOU (HU3HUECKOM TPOOIEMBI;

NPUHUMATD 1EIH COBMECTHON JEATENbHOCTH, OPTaHU30BBIBAThH JIEHCTBHS 110
e€ JOCTM)KEHHUIO: DACHpeNeNsiTh pOoJId, OO0CYXJaThb IPOLECChl U Pe3yJbTaThl
COBMECTHO paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;

BBINOJIHATH CBOIO 4YacTb pabOThI, JOCTUTash KaueCTBEHHOTO pe3yibTara IIo
CBOEMY HAIIPaBICHUIO M KOOPIWMHHUPYS CBOM ACHCTBUS C APYTUMH YJICHAMHU
KOMAaH/IbI;

OLICHMBAaTh KauyeCTBO CBOEro BKJaJa B OOMMHA MPOAYKT IO KPUTEPHUSIM,
CaMOCTOSITENTEHO C(POPMYITHPOBAHHBIM yUACTHUKAMHU B3aMMOCHCTBHSI.

PerysiTuBHBIe YHUBepCaJbHbIe y4eOHbIe AelicTBUS
Camoopranusamnus:

BBISIBJIATH IPOOJIEMBI B )KU3HEHHBIX M YUEOHBIX CUTYALMSIX, TPEOYIOUIUX IS
perieHus pU3NIECKUX 3HAHUM;

OPUEHTUPOBATbCA B  PAa3IUYHBIX  MOAXOAAX  MPUHATHS  PEIICHHM
(MHIUMBUYaJIbHOE, IPUHATHE PELIECHUS B TPYIIIE, IPUHATUE PELICHUHN rpyIIoi);

CaMOCTOSITEJIbHO COCTAaBJISITh AJITOPUTM pelIeHHs] (PU3NYECKON 3aJauu WIn
IUIaH HCCIENOBaHUS C Y4YETOM HMEIOIIHUXCA PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEeHTUPOBATh IIPEIJIaraéMble BAPUAHThI pEICHUM;

JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT:

JlaBaTh a/ICKBaTHYIO OLIEHKY CUTYallly U MpeJuiaraTh IJiaH e€ N3MEHEHNUS;

OOBSACHATh  NPUYMHBI  JOCTHKEHUS  (HEIOCTHXKEHHS)  PE3yJIbTaTOB
NEesATEIbHOCTH, 1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHBBI B JIEATEJBHOCTh (B TOM 4MCIE B XOJ BBINOJHEHUS
(U3MYECKOTO HCCIEIOBAaHUS WM IMPOEKTa) Ha OCHOBE HOBBIX OOCTOSTEIBCTB,
W3MEHUBUINXCS CUTYallMi, YCTAHOBJIEHHBIX OIIMOOK, BOBHUKIINX TPYJIHOCTEM;

OLICHMBATh COOTBETCTBHE PE3YJIbTaTa LIEJIU U YCIOBUSAM.

CTaBUTh c€0s HA MECTO JIPYroro 4ejioBeKa B XOJE CHopa WIM JIUCKYCCHM Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHHUS U JIOTHKY IPYToro.

npuU3HaBaTh CBOE MPABO HA OLIMOKY MPH PEIIeHUU (PU3NYECKUX 3a]ad WM B
YTBEPKJICHUSIX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO APYroro.

IHNPEAMETHBIE PE3YJIBTATBI

K xoniy o0y4yeHus ¢ 7 kaacce npeaMeTHbIE pe3yabTaThl HA YTIIYOJICHHOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:



UCIIOJIb30BaTh MOHATHS: (PU3NYECKUE U XUMUYECKUE SIBJICHUSI, HAOII0IeHNE,
IKCMEPUMEHT, MOJeNb, THUNOTe3a, CAUHUIBI (U3HMUYECKUX BEIUYHMH, aToM,
MOJIEKYJa, arperaTHble COCTOSHUS BellecTBa (TBEpAOE, KHUIKOE, Ta3000pazHoe),
MEXaHUYeCKOe JBWKEHUE (paBHOMEpPHOE, HEpPaBHOMEPHOE, MPSMOJIMHEHHOE),
TpPaeKTOpHsi, PaBHOJCHCTBYIOIAsl cuj, aeopmanusa (ympyras, IUIacTUYecKas),
HEBECOMOCTb, COOOILAIOIINECS COCYIbI;

YBEPEHHO pa3inuaTh sBieHus (aud@dys3us, TEMIoBOE [BHKEHHE YaCTHII
BEILIECTBA, PAaBHOMEPHOE [BI)KECHUE, HEPABHOMEPHOE [IBH)KEHUE, HWHEPLUS,
B3aMMO/JICHCTBUE TEJI, PABHOBECHUE TBEPJIBIX TEJ C 3aKPEIIEHHON OChIO BpallCHUs,
nepeaayda JaBlieHUs TBEPIBIMU TeJIaMH, KUAKOCTSIMU W TrazamH, aTMoc(epHoe
JIABJICHUE; TIaBAaHUE TEJI, IPEBPAIICHHS MEXAHUYECKOM 3HEPTHH ) 10 ONHCAHHUIO UX
XapaKTEpPHBIX CBOWCTB M HAa OCHOBE OIBITOB, JEMOHCTPUPYIOIIMX JaHHOE
(duznyecKoe sBIICHUE;

pacro3HaBaThb  MpPOSIBICHHE  HM3YYEHHbIX  (U3MUECKUX  SBJICHUM B
OKpYXaroleM Mupe (B TOM uucie (PU3NYECKUe SBJICHUS B MPUPOJE: MPUMEPHI
JBW)KEHUS C PA3IMYHBIMA CKOPOCTSMM B KMBOW M HEXUBOW IPUPOJE, NEUCTBUE
CWJI TSKECTH, TPEHHMsI, YIPYTOCTH B MPUPOJIE U TEXHUKE, BIUSHHUE aTMOC(HEPHOro
JIABJICHUSI Ha >KMBOW OpraHW3M, IUIaBaHHWE PbIO, pblYard B TeJie YeJIOBEKa), MpHU
TOM MEPEBOJUTH NPAKTHUUECKYIO 3a/lady B Y4eOHYIO, BBIIEIATH CYIIECTBEHHbIC
CBOMCTBA (TIpU3HAKH) (DU3UUECKUX SIBJICHUI;

ONKCHIBATh W3YyYEHHBIE CBOMCTBA TeJ U (PU3UUECKUE SIBICHUS, UCIOJIb3YS
¢uznyeckue BeIMUYMHBI (Macca, OOBEM, IUIOTHOCTh BEUIECTBA, BpeMs, IYTh,
CpPEIHsAsI CKOpPOCTb, CHJIA YINPYTOCTH, CHJIa TSDKECTH, BEC TeJla, CWIA TPEHUS,
JaBJeHUE TBEPIOro Teja, JaBJI€HHE CTOJI0a >KMIKOCTH, BBITAJIKMBAIOIIAs CuUJa,
MexaHuveckas padoTa, MOIIHOCTb, IJIEYO CHJIbI, MOMEHT CHJIbI, KO3(P(PULIHEHT
MOJIE3HOTO IEUCTBUS MEXAHU3MOB, KHHETUYECKAsl M NOTEHLUUANIbHAS SHEPTHS] ), IPU
ONKCAaHUU TPABUIBLHO TPAKTOBATh (PU3MUECKHUM CMBICI MCHOJb3YEMbIX BEJIHYUH,
ux O0OO3HAUCHUS W EIUHUIBI (U3UYECKUX BEIUYUH, HAXOJIUTh (POPMYIIHI,
CBS3BIBAIOLIUE JIAHHYIO (DU3MYECKYIO BEIMYHMHY C IPYTUMHU BEIUYMHAMH, CTPOUTD
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;

XapaKTEepU30BaTh CBOMCTBA Tell, (U3MYECKUE SBJICHHS M IPOLECCHI,
WCIIOJIb3YsI TIPAaBWJIA CIIOKEHHSI CHJI (BIOJIb OJTHOM TIpsiMoif), 3akoH ['yka, 3aKoH
[lackans, 3akoH Apxumena, MPaBUJIO paBHOBeCcHs pblyara (00Ka), «30J0TOE
NpPaBUJIO» MEXAaHUWKH, 3aKOH COXPAHEHUS MEXAHMYECKOW JHEpruu, IMpU STOM
JaBaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3alUChIBaTh €r0 MaTeMaTHYeCKOe
BBIPAKEHHUE;

CTPOUTH MPOCThbIEe (PU3MUECKHE MOJENU PEAlbHBIX OOBEKTOB, MPOLIECCOB U
SBJICHUM, BBIJCJATH IPU 3TOM CYLIECTBEHHBIE M BTOPOCTEIICHHBIE CBOMCTBA



00BEKTOB, MPOLIECCOB, SIBJICHUM, MPUMEHITH PUINIECKUE MOJCITH ISl OObSICHEHUS
(bu3MYECKUX MPOILIECCOB U pEIIeHUs] YIeOHBIX 3a71a4;

OOBSCHATh (PU3NYECKHUE SIBICHUS, TPOIECCH M CBOWCTBA TEJN, B TOM YHCIIE B
KOHTEKCTE CHUTyallud MpaKkTUKO-OPUEHTHUPOBAHHOIO XapakTepa, MU pellaTh
KayeCTBEHHbIC 3a/ladyd, B TOM 4HCJE TpeOyIOIMEe YHUCICHHOIO OLEHUBAHUS
XapaKTepHBIX 3HAYCHUN (U3NYECKUX BEIMYWH, IPU 3TOM BHIOMpATh a/IeKBaTHYIO
(Gu3MYECKYI0 MOJEIb, BBIBISATH MPUUHMHHO-CIICICTBEHHBIC CBSI3U M BHICTPAUBATh
JOTHYECKYI0 LIEMOYKY pacCyKJIEHUH C ONOpod Ha M3yYEHHBbIE CBOWCTBA
(Gu3nyeCcKuX SBJICHUHN, PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIENH;

pemary pacuéTHble 3aAauu (B 2—3 NEHCTBUSA) MO M3y4aeMbIM TEMaM Kypca
¢busuky, BeIOMpas aeKBaTHYIO (PU3UUECKYIO0 MOJIENb, C UCIIOJIb30BAHUEM 3aKOHOB
1 GOpMyII, CBA3BIBAIOIMINX (PU3NUECKUE BEIMYMHBI, 3aMMUCHIBATh KPATKOE YCIOBUE
U Pa3BEPHYTOE pEIICHHWE 3a/layM, BBIABIATH HEAOCTAIOLIUE WM H30BITOYHBIE
JaHHble, OOOCHOBBIBATH BHIOOP METOJA pELIEHUS 3aJauyM, HCIOJIb30BATh
CIPAaBOYHBIE JaHHBIC, NMPOBOJUTH MaTeMaTHUYECKUE MpeoOpa3oBaHUS M PacUETHI,
OLICHWBATh PEATMCTUYHOCTh MOJYYEHHOTO 3HAueHUs (PU3MUECKOW BEIMYUHBI H
OTIPEAETATh Pa3MEPHOCTh (PU3UUECKOW BEIWYUHBI, MOJTYYCHHON MPH PEIICHUU
3a]a4H;

pacno3HaBaThb MPOOJEMBI, KOTOPbIE MOYKHO PpEUIMTh MpPU [OMOLIH
buznyecKkux METOAOB, W TpejIaraTb OPUECHTHPOBOYHBIA CIOCOO peIICHHs, B
ONMCAaHWUU  WCCIEIOBAHMS  pPAaclo3HaBaTh  MPOBEPSEMOE  MPEATOIOKEHHUE
(runotesy), UHTEPIPETUPOBATH NOJYUYEHHBIN PE3YyJIbTAaT;

MPOBOJIUTH OTBITHI MO HAOMIOACHUIO (DPU3UUECKUX SIBJICHUM WM (HU3UIECKUX
cBOMCTB Tenl (nuddy3us, TEIIOBOE pPACIIMPECHHE Ta30B, SBJICHUE HHEPIIUH,
W3MEHEHHE CKOPOCTH MPHU B3aUMOJACUCTBUU TeJN, Nepenadya JaBICHUS KUIKOCTHIO
U Ta30M, TPOSIBICHHUE NEHCTBUS aTMOC(PEPHOTO IaBJICHUSA, NEHCTBHE MPOCTHIX
MEXaHU3MOB): (HOPMYJIMPOBATh MPEIANOIOKEHUE (THUIIOTE3Y) O BO3MOXKHBIX
pe3ynbTaTax HaOMIOJCHUHN, CAMOCTOSATEILHO COOMPATh YCTAHOBKY U3 U30BITOYHOTO
Habopa o0opyaoBaHus U (HOPMYIUPOBATH BHIBOIbI;

IPOBOAMUTH TPSMbIE ¥ KOCBEHHBIE HW3MEpeHUs (PU3MYECKHX BEITUYHMH
(paccTosiHUEe, TPOMEXYTOK BPEMEHH, Macca Tena, 00bEM Telna, Ciiia, TeMIeparypa,
IUIOTHOCTh JKUAKOCTH M TBEPJOTO TeEja, CUja TPEHUS CKOJbXEHMS, J1aBJICHUE
BO3/lyXa, BBITAJKMBAIOIIAs CHUJIA, JACUCTBYIOUIas Ha MOTPYXEHHOE B >KUJKOCTh
T€I0, KOA(PPUIMEHT TMOJE3HOro  JEUCTBHSI  MPOCTBIX  MEXAaHU3MOB) C
UCIIOJIb30BAaHUEM aHAJIOTOBBIX U LU(PPOBBIX MPUOOPOB, OOOCHOBBIBATH BHIOOD
METOJla M3MEpeHUs, (PUKCHUPOBATH IOKa3aHWs NPUOOPOB, HAXOAUTH 3HAUCHUE
U3MEPSIEMON BETMUYMHBI C TIOMOIIBIO YCPEAHEHUSI PE3YJIbTaTOB CEPUU U3MEPEHUN U
OLIEHUBATh MOTPEIIHOCTh U3MEPEHUH;



IPOBOAUTH HECIIOXKHBIE IKCIEPUMEHTAIbHBIE HCCIEIOBAaHUS 3aBUCUMOCTEN
¢u3nyecKuX BENUYHMH (3aBUCHUMOCTH IMyTH PaBHOMEPHO IABMXKYIIETOCS Tela OT
BPEMEHH JBWKCHHS Tea, CUJIbl TPEHHUS CKOJBXKEHHUS OT CHJIBI HOPMAJIbHOTO
JaBJICHUs, KayecTBa OOpaOOTKM IOBEPXHOCTEW Te€l W HE3aBUCUMOCTH CHJIBI
TPEHMsI OT IUIOLIAJM COINPUKOCHOBEHUS TeJ, CHUJIbl YINPYTrOCTH OT YJUIMHEHHUS
IPYKUHBI, BBITAJKWBAIOMIEH CHJIBI OT 00BbEMa MOTPYKEHHON 4YacTU Tela U OT
IJIOTHOCTH KUAKOCTH, €€ HE3aBHCHUMOCTH OT IUIOTHOCTU Te€Ja, OT IIyOWHBI, Ha
KOTOPYIO MOTPY’KEHO TEJ0, YCIOBUM IJIaBaHUs TEJl, YCIOBUN paBHOBECHS pbluara
U OJIOKOB): COBMECTHO C YyuuTeleM (QOpMyJIUpOBaTh 3adadyy U THUIOTE3Y
UCCIIEJOBaHMSI, CaMOCTOSTENbHO IUIAHUPOBATH HCCIIEIOBAaHUE, CAMOCTOSTEIbHO
coOupaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY C WCIIOJIb30BAHUEM WHCTPYKIIUH,
IPEICTaBISTh MOTYYCHHBIE 3aBUCHMMOCTH (DU3UYECKUX BEJIMYMH B BUJE TAOIHIl U
rpaUKoB, OLEHUBaTh MOTPEIIHOCTH, JelaThb BBIBOJABI [0 pe3yJibTaTaM
UCCIIEIOBaHMUS;

coON0aTh IMpaBWia TEXHUKM O€30MacHoro Tpyna Impu paboTe cC
71a00paTOPHBIM 000PYIOBAHUEM;

YKa3bIBaTh MPHUHIIMIIBI AEHCTBUS MPUOOPOB M TEXHUUIECKUX YCTPONCTB: BECHI,
TEPMOMETpP, JIUHAMOMETp, COOOLIAalOIIMecsT COCyIbl, OapoMeTp, phblyar,
HOJIBUYKHBIA U HEMOJBUKHBIN OJIOK, HAKJIIOHHAS! TNIOCKOCTb;

XapaKTepU30BaTh MPUHIIUIIBI JEHCTBUS U3YUYEHHBIX MPHOOPOB, TEXHUUECKUX
YCTPOMCTB M TEXHOJOTMYECKUX MPOLECCOB C OMOPOM HAa MX OMNHCaHUS (B TOM
quclie: TOJUIMITHUKY, YCTPOHUCTBO BOJONPOBOJA, THAPABINYECKHM mpecc, cudoH,
MaHOMETpP, BBICOTOMEp, MOPIIHEBOM HACOC, ApEOMETpP), MCIONb3YysS 3HAHUS O
CBOMCTBaXx (U3MYECKUX SBJICHUN UM HEOOXOAMMBbIC (U3MUECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

UCTIONB30BaTh CXEMBl M CXEMaTUYHbIE PUCYHKH H3YYCHHBIX TEXHUYECKHX
YCTPOMCTB, HM3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOLECCOB IpHU
pelleHny y4eOHO-IPaKTUYECKUX 3a/1a4;

NPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O TPUMEPAX) MPAKTUIYECKOTO
UCTIONb30BaHusl (DU3MUECKUX 3HAHWW B MOBCEAHEBHOW XU3HU JUIS OOECICUCHUs
0e30MacHOCTH MpPHU OOpaIllEHUH C MPUOOpaMU M TEXHUYECKHMMH YCTPOUCTBAMH,
COXPAaHEHHUSl 370pPOBbsI U COOJIIOJEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKpYXKaroLIEn Cpeie;

OCYUIECTBJISATH OTOOP UCTOUYHUKOB UH(MOpMAIMU (PU3UUECKOTO CONECPHKAHUS B
HNuTepHeTe, €aMOCTOSITENIbHO (QOPMYIHpPYs TMOUCKOBBIM 3alMpoc, Ha OCHOBE
UMEIOLINXCA 3HAHUM M TMYyTEM CpPaBHEHUS pPa3jIMYHBIX HCTOYHUKOB BBIICIATH
uHbOpMaIMIO, KOTOpas  SIBJISICTCS MPOTUBOPEYMBOM WM  MOXKET  OBITh
HEJO0CTOBEPHOM;



UCIOJIb30BaTh MPU BBIMOJTHEHUHM Y4YEOHBIX 3aJlaHUi HAyYHO-TIOMYJSPHYIO
auTepaTtypy (pusmdeckoro coaepikaHus, CIpaBOYHbIE MaTepHajbl, PECYpChl CETH
WuTepHer, BnaxeTs npuéMaMHU KOHCIEKTUPOBAHUSA TEKCTa, MPeoOpa3oBaHuUs
uH(OpMAaIUU U3 OJIHON 3HAKOBOM CHCTEMBI B JPYTYIO;

co37aBaTh COOCTBEHHBIE KpaTKHE MUCbMEHHBIE U YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 HCTOYHUKOB MH(pOpMalUU (PU3MUECKOTO COJACp>KaHUS, B TOM UYHCIE
nyOJMYHO JeNlaTh KpaTKHUE COOOIIEHHSI O PE3yJIbTaTax MPOEKTOB WM YYEOHBIX
UCCIICOBAHNM, MPHU STOM TPaMOTHO HCHOJIb30BaTh WM3YyYECHHBIM MOHATUWHBIN
anmapar Kypca (GU3MKU, COMPOBOXKAATh BHICTYIUICHHE MPE3CHTAIINECH;

IpU BBINOJHEHUM YYEOHBIX MPOEKTOB W HCCIEAOBAHUM paclpenessTh
00513aHHOCTH B TPYIIIE B COOTBETCTBUU C IMOCTaBJICHHBIMU 3aJjauaMu, CICIUTH 3a
BBINIOJIHEHUEM IUIaHA JACHCTBUM, aJeKBaTHO OLIEHMBATh COOCTBEHHBIM BKIIAJ B
NEATEIbHOCTh TPYNIBL, BBICTPAUBATH KOMMYHUKATHBHOE B3aHMOJECHCTBHUE,
YUHUTBHIBAsI MHEHUE OKPYKAIOLIUX.

K xoHny oOyueHus ¢ 8 knacce npenMeTHbIE PE3yJbTaTbl HA YIIIyOJIEHHOM
YPOBHE JTOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTD Y OOYHAOIIUXCSI YMEHUM:

UCIIOJIb30BaTh MOHATHS (Macca M pa3Mepbl MOJEKYJ, TEIUIOBOE JBUKEHHE
aTOMOB M MOJIEKYJI, arperatHble COCTOSHHUS BELIECTBA, KPUCTALINYECKUE U
amop(HbIe Teja, HACBHIILEHHBIM W HEHACBILEHHBIA Map, CIOCOOBl HW3MEHEHMS
BHYTPEHHEW OHEPIUM, DJJIEMEHTAPHBIA DJIEKTPUYECKUM 3apsli, MPOBOJHHKH,
ITOJTYTIPOBOJHUKH, JUAJIEKTPUKH, UCTOYHUKH ITOCTOSTHHOTO TOKA, IJIEKTPUUECKOE U
MarHUTHOE TOJIs, ONTHUYECKas CUCTEMAa) U CUMBOJMYECKHH SI3bIK (DU3UKH TpU
pelleHny Y4eOHbIX U MPAaKTUYECKUX 3a/1ay;

YBEPEHHO pa3nyarh SBJICHUS (TEIJIOBOE pacIIUpeHHe (CxkKaTHhe), TeIIOBOE
PaBHOBECHUE, IMOBEPXHOCTHOE HATSHKEHWUE, CMAYMBAHHE, KANWLIAPHBIC SIBICHUSA,
UCIIapeHue, KOHAEHcalus, IUIaBJICHUE, KpPUCTAUIM3alusl, KHUIIEHHE, CIOCOObI
Teruionepeaaun (TerIonpOBOAHOCTh, KOHBEKIUS, U3TyUEHHE), TEIUIOBbIE MOTEPH,
JJIEKTpU3aLMs TEJl, B3aUMOJIECUCTBUE 3apsA0B, ACHCTBUS DIIEKTPUYECKOIO TOKA,
KOPOTKOE 3aMBbIKaHUE, B3aNMOJICHCTBUE MArHUTOB, JEMCTBHE MarHUTHOIO TOJI Ha
IPOBOJHUK C TOKOM) IO ONHCAHUI0 MX XapaKTEPHBIX CBOMCTB M HAa OCHOBE
OMBITOB, IEMOHCTPUPYIOIIUX AAHHOE (PU3NUECKOE SIBJICHUE;

pacro3HaBaTh  MPOSABICHUWE  M3YUYEHHBIX  (U3MYECKUX  SIBICHUNA B
OKpyXXamIeM wmupe (B TOM 4Yucie (QU3NYECKUE SBJICHUS B TMPUPOJE:
MTOBEPXHOCTHBIE W KalWJUISIPHBIE SIBJICHUS B IPUPOJE, KPUCTAUIBI B IPHUPOJE,
nznyuyenue CoJiHIa, 3aMep3aHue BOJOEMOB, MOPCKHE OpH3bl, 00pa30BaHUE POCHI,
TyMaHa, WHEs, CHEra, JJIEKTPUYECKUE SIBICHUS B aTMocdepe, 3IEKTPUUYECTBO
KUBBIX OPTaHW3MOB, MAarHUTHOE T0Jie 3eMiH, Apeiid MOII0COB, POIb MAarHUTHOTO
noJiss JUIsl KWU3HM Ha 3eMjie, MOJSIPHOE CHUSHHUE), IpPU OSTOM IEPEBOAMTH



IPAaKTUYECKYI0 3a7ady B y4eOHYI0, BBIIETSATh CYIIECTBEHHBIE CBOMCTBA
(mpu3Haky) GU3HUECKUX SBICHMUIA;

ONKCHIBATh HW3yYEHHBIE CBOMCTBA TeJ M (PU3UUECKUE SIBJICHUS, UCIOJIb3YS
dbu3nyeckue BEIUYUHBI (TeMIlepaTypa, BHYTPEHHSS DHEpPrus, KOJIMYECTBO
TEIJIOThI, paboTa rasa, yielbHas TEMJIOEMKOCTh BEIECTBA, YAEJbHAs TEIIoTa
IUIaBJICHUS, YAENbHas TEIUIOTa NapooOpa3oBaHMs, yJElbHas TEIUIOTAa CrOpaHUs
TOIINBA, KOA()(PUIIMEHT MOIE3HOTO ACHCTBUS TEIUIOBOM MAIIMHBI, OTHOCUTENIbHAS
BJIQXXHOCTh BO3/yXa, DJIEKTPUYECKHM 3apsi, CUja TOKa, JJIEKTPUUECKOe
HaIpsHKEeHUE, COMpOTHBIEHHE NpoBoAaHUKa, DJ[C B 1enM MNOCTOSHHOTO TOKA,
AIEKTPUUECKOE VYAEIbHOE COMPOTUBJICHUE BEIIECTBa, pabdoTa U MOIIHOCTh
AIIEKTPUYECKOTO TOKA), PU OMMCAHWHU MPABUIIBHO TPAKTOBATH (PU3UUYECKUN CMBICT
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUS M €OUHULBI (PU3UUYECKUX BEJINYUH,
HaXOoJUTh (OPMYJIbI, CBA3BIBAIONIUE JTAHHYIO (U3UYECKYIO BEJIMYUHY C JAPYTUMU
BEJTMYMHAMU, CTPOUTH IpadUKN U3yYCHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEJIMUWH;

XapaKTEepU30BaTh CBOMCTBAa Tel, (U3UYECKUE SBICHUS U IPOILECCHI,
UCIIOJIb3YsI OCHOBHBIE TIOJIOXKEHHSI MOJIEKYJISIPHO-KUHETUYECKON TEOPUU CTPOEHUS
BEILECTBA, YPAaBHEHHE TEIUIOBOTO OajlaHCa, 3aKOH COXPAHEHHS SJEKTPUUYECKOTO
3apsna, 3akoH KysnoHa, NpUHUMI CYNEPIIO3UIHMM 3JIEKTPUYECKUX II0JEH, 3aKOH
Owma nst yyacTka menu, npasuia Kupxroda, 3akon OMa a1t mOTHOM 1ernu, 3aK0H
Jlxoyns-JIeHna, 3aKOH COXpPaHEHHsI SHEPIHH, MPU 3TOM pPa3indaTh CIOBECHYIO
(OpMYIMPOBKY 3aKOHA U €r0 MaTEMaTUYECKOE BbIPAKEHUE;

CTPOUTH MPOCTbIE (PU3MUECKUE MOJENIU PEAIbHbIX OOBEKTOB, MPOLIECCOB U
SBJICHUM, BBIJEJATH IIPU ITOM CYIIECTBEHHBIE M BTOPOCTEIICHHBIE CBOMCTBA
00BEKTOB, MPOIIECCOB, SIBICHUHN, MPUMEHITh GU3UUECKUE MOJCIHU JJIs1 O0BSICHEHUS
(U3MYECKUX MPOILIECCOB U PEIIEHUs YUEeOHBIX 3a/1a4;

OOBSACHATH (PU3UYECKUE SIBJICHUS, IPOLECCHl U CBOWCTBA TEJl, B TOM YHCJIE U B
KOHTEKCTE€ CHUTyaluld MPaKTUKO-OPHUEHTUPOBAHHOIO XapakTepa, H peuaTh
KayeCTBEHHbIE 3a/ayd, B TOM 4HCIE TpeOyrolMe YHUCICHHOIO OLEHUBAHUS
XapaKTEPHBIX 3HAUYCHUN (PU3UYECKHX BEJIUYHUH, IIPU ITOM BBIOMpATH aJIEKBATHYIO
(U3MYECKYI0 MOJIENb, BBISBIATh MPUYMHHO-CIEICTBEHHbIE CBA3M U BBICTPAUBATH
JIOTMYECKYI0 LEMOYKY pPAaCCyX ICHHM C ONOpOM HAa H3YYEHHbIE CBOMCTBA
buznyecKux sIBICHUHN, PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTU U MOJIEIH;

YBEPEHHO pellaTh pacu€THbIC 3ajadu (C Omopoil Ha 2—3 ypaBHEHMS) IO
U3y4aeMbIM TeMaM Kypca (pU3uKH, BbIOMpas aJieKBaTHYIO (DU3NYECKYI0 MOJEIb, C
UCIIOJIb30BAaHUEM 3aKOHOB M (DOpPMYJ, CBA3BIBAIOIIUX (PU3MUECKHE BEIUYMHBI,
3aMMCBIBATh KPAaTKOE YCJIOBUE M pa3BEPHYTOE PEIICHUWE 3a/1ayd, BBISBIATH
HEJOCTAIONINE WK U30BITOUHbIE JaHHbIE, 000CHOBBIBATH BHIOOP METO/AA PELICHUS
3a/1aud, WCMOJb30BaTh CIPABOYHBIE JaHHbBIE, NPUMEHATh METOAbl aHAIINU3a
pa3MepHOCTEH, UCTONb30BaTh Ipaduueckrue METOAbl PelIeHUs 3ajJlay, MPOBOJUTH



MaTeMaTHYeCKHE MpeoOpa3oBaHUsl U PACUEThl, OLIEHUBATH PEATUCTHUYHOCTD
MOJyYEHHOTO 3HAYeHUs (U3MUECKON BEIMYMHBI U OMPEICNATh Pa3MEPHOCTh
bu3znyecKoil BETUYUHBI, MTOTYYSCHHON MPU PEIICHUH 33/1a4U;

pacrno3HaBaThb NPOOJEMBI, KOTOPbIE MOYKHO PpEUIUTh MpPU OMOILIH
(¢u3nYeCKuX METOAOB, M NpejiaraTb OPUEHTHUPOBOYHBIA CIOCOO peUIeHMs], B
ONMCAHWM  HUCCJENOBAHMS  PAacloO3HaBaTh  MPOBEPSEMOE  IMPEINOJI0KECHHE
(rumnoTesy), UHTEPIPETUPOBATH MOTYUEHHBIN PE3YNbTAT;

IPOBOAUTD OMBITHI N0 HAOIIOAECHUIO (PU3NUECKUX SBJICHUN MU (PU3NUECKUX
CBOMCTB Ten (KanWUISPHBIC SIBJICHMS, 3aBUCUMOCTb IaBJICHHUS BO3/yXa OT €ro
o0béMa W TeMmepaTypbl, CKOPOCTH IIpoLiecca OCThIBaHUS (HArpeBaHus) IpH
U3Iy4EHUH OT LBETa H3JIydarouledl (IOIJIOMIAroNIeil) MOBEPXHOCTH, CKOPOCTh
UCIIAPEHUs] BOJbI OT TEMIEpPATypbl KUJIKOCTH M IUIOIIAAM €€ IMOBEPXHOCTH,
NIEKTPU3ALUs TEJI U B3aUMOJCHCTBHE IEKTPUUECKUX 3aps0B, B3aUMOJACHCTBUE
IIOCTOSIHHBIX MarHUTOB, BU3YaJU3alMsl MAarHUTHBIX I1OJIEN TOCTOSIHHBIX MAarHUTOB,
JEUCTBUS MAarHUTHOTO TOJIA HA MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa,
CBOMCTBA 3JIEKTPOJIBUraTesl MOCTOSHHOIO TOKA): (POPMYIHPOBATH MPOBEPSIEMOE
NpeanosjoxkeHue (rumoTre3y) O  BO3MOXKHBIX — PE3ysIbTaTax  HaOIIOJEHUH,
CaMOCTOSITENIbHO cOOMpaTh YCTaHOBKY W3 M30BITOYHOrO Habopa 00OpyaoBaHMS,
OIKCHIBATh XOJ1 ONbITa U (POPMYIHPOBATH BHIBOJBL;

IPOBOJUTH TMPSAMbIE U KOCBEHHbIE HW3MEPEHHS (U3UUECKUX BEITUUYHH
(Temneparypa, OTHOCUTENbHAas BIAXHOCTh BO3[yXa, CHJIa TOKa, HAIpPSIKEHUE,
yleabHas TEIUIOEMKOCTh BEIECTBA, CONPOTHBICHHWE IPOBOJHUKA, padboTa H
MOIIHOCTh 3JIEKTPUYECKOTO TOKA) C MCMOJIb30BAaHUEM AHAJIOTOBBIX M LIU(PPOBBIX
pubOpPOB, 0OOCHOBBIBATH BHIOOP MeETOJa M3MepeHus, (UKCHPOBATH TMOKA3aHUS
npuOOPOB, HAXOAUTH 3HAUECHHUE M3MEPSEMOI BETMUYMHBI C TTOMOUIBIO YCPEAHEHUS
PE3YyIBTATOB CEPUM U3MEPEHUM U OLICHUBATH MOTPENTHOCTh U3MEPEHUM;

IPOBOAUTH HKCIEPUMEHTAJIbHbIE MCCIIEOBAHUS 3aBUCUMOCTEN (U3NYECKUX
BEJIMYMH (3aBUCUMOCTH JIaBJICHHUS BO3AyXa OT €ro o0béMa M HarpeBaHWs WU
OXJIQXKJICHHUS, UCCIIEA0OBaHUE SIBJICHUS TEMI000MEHA PU CMEILIMBAHUY XOJIOJHOUN U
ropsiueii  BOJABI, 3aBUCUMOCTH CONPOTUBIEHUS TMPOBOJHHMKA OT €ro JUIMHBI,
IUIOIIAAN TOMEPEYHOr0 CEYEHUS M YAEJIBHOIO CONPOTUBIIECHUS BEIECTBA
IIPOBOJIHUKA, CHJIBI TOKA, IMPOTEKAOIIEr0 Yepe3 MPOBOJHUK, OT HAIPSHKEHUS Ha
IIPOBOJIHUKE, MCCIIEIOBAHHUE MOCIEAOBATEIBHOIO U IMAPAJUIEIBHOTO COEIUHEHUN
IIPOBOJTHUKOB): COBMECTHO C Yy4yuTeJIeM (POPMYyJIHMpPOBATh 3aJady U THUIIOTE3Y
UCCJIEIOBAHUSI, CAMOCTOSITEBHO IUIAHUPOBATh HCCIEIOBAHUE, CAMOCTOSITEIIBHO
coOMpaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY C HCIIOJIb30BAHUEM HWHCTPYKLUH,
IPEJCTaBIISTh MMOJTYYSHHbIE 3aBUCUMOCTH (DPU3HUECKUX BEJIUYUH B BUJAE TaOJIUL U
rpaMKoOB, OLEHUBaTh MOTPEIIHOCTH, JeJaThb BBIBOJABI IO pe3yJibTaTaM
UCCJIEI0BAHMS,



coOmoiaTh mpaBmwia O€30MacHOTO Tpylda mpu paboTe ¢ JabOpaTOPHBIM
000pyIOBaHUEM;

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS U3yUYEHHBIX MPHOOPOB, TEXHUYECKUX
YCTPOMCTB M TEXHOJOTHYECKUX MPOIECCOB C OMOPOM Ha MX OmHcaHus (B TOM
YyClie: CUCTEMa OTOIUICHUS JOMOB, TMUTPOMETp, MapoBas TypOuWHA, aMIEepMETp,
BOJIbTMETP, CUETUYHK AJIEKTPUUECKON IHEPTHH, dJIEKTPOOCBETUTEIbHBIE MPUOOPHI,
HarpeBaTelIbHbIE  3JEKTPOnpHOOpbl  (IPUMEpPBI), MNPEJOXPAHUTENIH U HX
NpUMEHEHUEe B OBITY W TEXHUKE, NPUMEHEHUE IOCTOSIHHBIX MArHUTOB,
AJIIEKTPOMArHUTOB, AJIEKTPOJBUTaTEIb MOCTOSHHOTO TOKA), MCIOJIb3YS 3HAHUS O
CBOMCTBaX (PU3MYECKUX SBJICHHM, HEOOXOIUMble (PU3NYECKUE 3aKOHBI H
3aKOHOMEPHOCTH;

pacrmo3HaBaTh TPOCTBIE TEXHHYECKHE YCTPONCTBA U HW3MEPHUTEIbHBIC
npuboOpsl MO CXeMaM M CXEMaTHYHBIM PHUCYHKaM (KHUIKOCTHBIM TEPMOMETP,
TEPMOC, TCHUXPOMETP, TUTPOMETp, JIBUraTellb BHYTPEHHErO0  CrOpaHus,
ANEKTPOCKOI, pPEOCTaT), COCTABJIATh CXEMbl DJJIEKTPUYECKHX Lene ¢
NOCJIEIOBATENbHBIM W TNApAJJICIbHBIM COEIMHEHHEM 3JEMEHTOB, pasjinyas
YCIIOBHBIE 0003HAUYEHHMS AJIEMEHTOB JIEKTPUUECKHUX LIENEH, UCIO0Ib30BaTh CXEMbI
U CXEMaTHUYHbIC PUCYHKH W3YYEHHBIX TEXHUYECKUX YCTPOMCTB, M3MEPUTEIHHBIX
npuOOpPOB M TEXHOJIOTUYECKUX IPOLIECCOB MPU PEIICHUU y4eOHO-NIPAKTUYECKUX
3a/1ay;

NPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O TPUMEPAX) MPAKTUIECKOTO
UCIOJIb30BaHUsl (PU3MUECKUX 3HAHUU B MOBCEAHEBHOW XU3HU Uil OOeCredeHus
0e30macHOCTH TIPU OOpaIlleHuH C MPUOOpaMU W TEXHUYECKHUMH YCTPOUCTBAMH,
COXPAaHEHHUSl 370pPOBbsI U COOJIIOJEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKPYKaIOIIEN CpeIE;

OCYIIECTBIATH MOUCK UH(pOopMarmu Guzndeckoro conepxkanus B HTepHere,
CaMOCTOSITENILHO  (POPMYJIHpysl TMOUCKOBBIM 3ampoc, Ha OCHOBE MMEIOIINUXCS
3HAHWM W CPaBHEHUS JOTOJHUTEIHHBIX HCTOYHUKOB BBIJEIATH WHGOPMAIIHIO,
KOTOpasi SIBJSIETCS MPOTUBOPEUNBOI HITM MOXKET OBITh HETOCTOBEPHOM;

UCTIONB30BaTh TPU BBHIMOJTHEHUH Y4YEOHBIX 33JaHUN HAYYHO-TIOMYJSPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpIKAHUA, CIIPABOUYHBIE MaTE€pPHUAIIbl, PECYPChl CETU
WuTepHer, BianeTh NpU€MaMU KOHCHEKTUPOBAaHUS TEKCTa, NpeoOpa3oBaHUs
uH(OpMAIUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

CO3/1aBaTh COOCTBEHHBIC THUCHMEHHBIE M KpaTKWE YCTHBIE COOOIIEHUS,
0000611251 “HOOPMALIMIO U3 HECKOJBKUX UCTOUHUKOB (DU3NUYECKOTO COJICPKAHUS, B
TOM  YWCIe MyOJNMYHO  TPEJACTaBISATH  Pe3yJbTaTbl  MPOEKTHOW WA
UCCIIEIOBATENbCKOM 1€ATEIbHOCTH, IPU 3TOM I'PaMOTHO HUCIIOJIb30BATh N3YUEHHBIN
NMOHATUUHBIA  ammapar  Kypca  (U3WKHA, CONMPOBOXAATh  BBICTYILJICHUE
MIPE3CHTALIUEN;



IIPY BBITIOJTHEHUH y4E€OHBIX TPOEKTOB M MCCIEAOBAaHUN (PU3NYECKHUX MPOIECCOB
pacnpenensiaTh OOS3aHHOCTH B TPYIIE B COOTBETCTBHHM C TIOCTABJICHHBIMU
3a/layaMu, CJICAWTHh 3a BBIMTOJIHCHHEM IUTaHA JCUCTBUN M KOPPEKTUPOBATH €TO,
aJIcKBaTHO OIICHMBATh COOCTBEHHBIM BKJIAX B  JACITEIbHOCTh TPYIIIBI,
BBICTpAaWBaTh KOMMYHHKAaTHBHOE B3aWMOJICHCTBHE, TIPOSBISAS TOTOBHOCTH
paspemarh KOHQIHKTHI.

K xoHuy oOyueHust ¢ 9 knacce mpeaMeTHbIE pe3yJbTaTbl Ha YIIIyOJE€HHOM
YPOBHE JIOJKHBI OTPa)kaTh CPOPMUPOBAHHOCTD Y O0YYAIOIINUXCSl YMEHUH:

UCTIOJIb30BaTh MOHATHUS (CHCTEMa OTCUYETA, OTHOCUTENILHOCTh MEXaHUYECKOTO
JIBYDKEHUSI, HEBECOMOCTh U TEPErpy3KH, LEHTP TSKECTH, MEXaHUUYECKUE BOJIHBI,
3BYK, WH(pa3ByK U YIbTPa3BYK, 3JIEKTPOMArHUTHBIC BOJHBI, PEHTIC€HOBCKOE
U3Ty4YeHHE, MIKaJla JIEKTPOMArHUTHBIX BOJIH, ICTOYHUKU CBETa, OJIIM30PYKOCTh U
JaJIbHO30PKOCTh, CIIEKTPbl MCIyCKAaHUs U IMOIJIONIEHus, aib(da-, Oera- U ramma-
U3IyYEHUs, U30TONBI, SiAEpHAs U TEPMOsAEpHAsi YHEPreTUKa) U CUMBOJIMYECKUI
S3BIK (PU3UKHU TIPU PEIIeHUH YIeOHBIX U MPAaKTUYECKUX 3a/1a4;

YBEPEHHO  pa3nuyaTh SBICHUS  (paBHOMEpPHOE W  HEPaBHOMEPHOE
OPSIMOJIMHEMHOE JIBIDKEHHE, PAaBHOYCKOPEHHOE TMPSMOJIMHEHHOE JBUKCHHE,
cBOOO/IHOE TMaJIeHUuE TeJ, JBWKEHUE IO OKPYKHOCTH, B3aUMOJIEHCTBUE Tel,
paBHOBECHE MaTepUaJbHOW TOYKH, PEAKTUBHOE JBUKEHHE, HEBECOMOCTbD,
KoieOaTeNbHOE  JIBIDKEHHE (TapMOHHMYECKHE, 3aTyXalollue, BBIHYKICHHBIC
KOJIeOaHMsI), PE30HAHC, BOJIHOBOE JBWXEHUE (pacIpOCTPAHEHHWE U OTPAXKEHUE
3ByKa, MHTepdepeHurs U TUpaKkius BOJIH), MPSAMOJIMHEHHOE paclpoCTpaHEHNUE,
OTpaXEHHWE M TMPEIOMIICHUE CBETa, IIOJHOE€ BHYTPEHHEE OTpa)KEHHE CBETa,
pa3joxeHue Oeloro cBeTa B CIEKTP U CIOKEHHUE CHEKTPAJIbHBIX IIBETOB,
€CTECTBEHHas  PaJUOaKTUBHOCTh, BO3HMKHOBEHHME JIMHEHYAaTOrO0  CIEKTpa
U3TYy4YeHUs]) TIO0 OMHCAHHWIO WX XapaKTEPHBIX CBOWCTB W Ha OCHOBE OIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBICHUE;

pacro3HaBaThb  MpPOSIBIEHHE  HM3YYEHHbIX  (U3MUECKUX  SIBJICHUM B
OKpy’KaroIeM Mupe (B TOM 4uciie (pu3ndecKue SBICHHs B MPUPOJE: MPHUIUBHI U
OTJINBBI, JBMKEeHHE TUIaHeT COJIHEYHOW CHUCTEMBI, PEAKTUBHOE JIBIKEHHUE >KUBBIX
OpPraHHU3MOB, BOCTIPUSITUE 3BYKOB JKHUBOTHBIMH, 3€MIIETPACEHHE, CEHCMUYECKHE
BOJIHBI, IIyHAMH, 3X0, IIBETa TeJl, ONTHYECKUE SABJICHUS B MPUPOJE, OMOIOrHUECKOe
JeiCTBUE BUIMMOIO, YIbTPA(UOIETOBOTO M PEHTTEHOBCKOTO H3IY4YEHHIH,
€CTECTBCHHBI pagMOaKTHBHBIA (OH, KOCMHUYECKHE JIy4YH, pPaJAHMOAKTHBHOE
U3IyYeHUE TPUPOTHBIX MHUHEPAJOB JCWCTBHE PAJAMOAKTUBHBIX H3IIyYeHUH Ha
OpPraHH3M 4YeJIOBEKa), MPU 3TOM IEPEBOAUTH MPAKTHUUECKYIO 3a7ady B y4eOHYIO,
BBIJIETISITH CYIIECTBEHHbBIE CBOWCTBA (MPU3HAKH) (PU3NUECKUX SBICHMIA;

OINKCHIBaTh M3Y4YCHHBIE CBOMCTBA TeN W (UINYECKUE SIBICHUS, UCIOIB3YS
dusznyeckne BENMWYMHBI (CPElHAS W MTHOBEHHass CKOPOCTh Tela IMpH



HEPaBHOMEPHOM JIBM)KEHUH, YCKOpPEHHE, NEPEMEIICHUE MPHU PABHOYCKOPEHHOM
OPSIMOJIMHEWMHOM  JIBUKEHUHM,  yIJOBas  CKOPOCTb,  LIEHTPOCTPEMUTEIBHOE
YCKOpEHHUE, CHJIa TPEHHsI, CUJIa YIIPYTrOCTH, CUJjla TSHKECTH, YCKOPEHUE CBOOOHOTO
NIAJICHUS, BEC TeJa, LEHTP TSHKECTU TBEPAOTO TENA, UMITYJIbC TEJa, UMITYJIbC CUIIBI,
MOMEHT CHJIbl, MEXaHHYECKasi paboTa U MOIIHOCTh, IOTEHLIMAIbHAS SHEPTUS Tea,
MOJHITOrO HaJl MOBEPXHOCTHIO 3€MJIM, TOTEHIMATbHAS YHEPTUS CKATOU MPYKUHBI,
KHMHETHYECKasi JHEprus, IOJIHAs MEXaHW4YeCKas SHEprusi, MEpHoJ M YacToTa
Kosie0aHul, MepuoJ MaTeMATUYECKOTO U MPYXUHHOIO MasTHUKOB, JJIMHA BOJIHBI,
I'POMKOCTh 3ByKa M BBICOTa TOHA, CKOPOCTH CBETa, I0KAa3aTelb IPEIOMIICHUS
Cpenpl), TMpU ONHWCAHWU TPABUIBHO TPAKTOBaTh  (PU3MUECKUH  CMBICH
UCTIONIb3YEMBIX BEIUYMH, MX OOO3HAYEHUS U €IUHUIBI (U3UYECKUX BETHYHH,
HaXOoJUTh (OPMYJIbI, CBA3BIBAIOUIME JTAHHYIO (PU3MYECKYIO BEJIMYHUHY C APYTUMU
BEJIMYMHAMU, CTPOUTH I'papUKN U3yUEHHBIX 3aBUCUMOCTEN (PU3UUECKUX BEJIIUYMH;

XapakTepu30BaThb CBOMCTBA Ted, (U3UYECKUE SIBICHHUS M  IPOLIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUsl SHEPrUH, 3aKOH BCEMHUPHOTO TATOTEHUS, TPUHIUI
CYNEpIO3ULIMA CHUJI, MPUHLMI OTHOCUTENbHOCTH ['anmunesi, 3akoHsl HbIOTOHA,
3aKOH COXpAHEHUs MMIYJbCa, TEOPEMY O KMHETUYECKOM SHEpPruM, 3akoH ['yka,
3aKOH bepHyim, 3aKOHBI OTpaKEHUS U TNPEIOMIICHUS CBETa, POpMYJTy TOHKOMH
JIMH3BI, TUIAHETAPHYIO MOJEINIb AaTOMA, HYKJIOHHYIO MOJIETb ATOMHOTO S1pa, 3aKOHBI
COXpaHEHUs 3apsI0BOr0 U MAcCCOBOT'O YHUCEN MPH AJIEPHBIX PEAKUHUAX, PU 3TOM
pasnuyaTh CIIOBECHYIO (DOPMYIMPOBKY 3aKOHA U €r0 MATEMATHYECKOE BHIPAXKECHHUE;

CTPOUTHh (PU3UUECKHE MOJEIU PEAJbHBIX OOBEKTOB, MPOLIECCOB U SIBJICHUH,
BBIIETISATh IIPU 3TOM CYIIECTBEHHbIE M BTOPOCTEIIEHHBIE CBOWCTBA OOBEKTOB,
IPOLECCOB, SIBICHUN, NPUMEHATh (UINYECKUE MOJAETU i OObSICHEHHUS
(U3MYECKUX MPOILIECCOB U PEIIEHUs YUEeOHBIX 3a/1a4;

OOBSACHATH (PU3NYECKUE SBJICHMS, MPOIIECCHl U CBOMCTBA TE€J, B TOM YHUCIE B
KOHTEKCTE€ CHUTyallMil MpPaKkTUKO-OPUEHTHPOBAHHOIO XapakTepa, W pelaTh
KayeCTBEHHbIE 3a/layd, B TOM 4HCJe TpeOyIOIHe YHCIEHHOTO OlLIEHUBAaHUS
XapaKTEPHBIX 3HAUYCHUN (PU3UYECKHX BEJIUYHUH, IIPU ITOM BBIOMpATH aJIEKBATHYIO
(U3MYECKYI0 MOJIENb, BBISBIATh MPUYMHHO-CIEICTBEHHbIE CBA3M U BBICTPAUBATH
JIOTUYECKYIO0 LEMOYKY pACCYXAEHUM M3 2—3 IIaroB ¢ OMOpPOM Ha M3YYCHHBIE
CBOMCTBA (PU3MUECKUX SIBJICHUM, (PU3MUECKUE 3aKOHBI, 3AKOHOMEPHOCTH U MOJIENIH;

YBEPEHHO pelaTh pacy€THHIE 3a7jaud M0 M3y4yaeMbIM TeMaM Kypca (PU3UKH,
BBIOMpAsl aJeKBATHYIO (PU3UYECKYIO MOJIETb, C HCIOJIb30BAHUEM 3aKOHOB U
bopmyI, CBA3BIBAIOMINX (PU3NYECKUE BEIMYMHBI, 3aMIMCHIBATH KPATKOE YCIOBHE U
pa3BEPHYTOE pEIICHUE 3aJauyd, BBIABIATh HEIAOCTAIOLINE WJIH H30BITOYHBIC
NaHHble, OOOCHOBBIBATH BHIOOP METOJAa pELIEHUS 3aJauyd, HCIOJIb30BaTh
CIPABOYHBIE JAaHHbIEC, IPUMEHATh METO/bl aHAIN3a Pa3MEPHOCTEM, HUCIOIb30BATh
rpaguueckue  METOAbl  pEelIeHUs  3aJad, OPOBOJUTH  MaTeMaTHYECKUE



npeoOpa3oBaHus U pacUEThl, OIICHUBATh PEATMCTUYHOCTD MOTYYEHHOTO 3HAUCHHUS
bu3NYeCKOl BEMTUYMHBI U ONPEACNATh Pa3MEPHOCTh (DU3HUECKON BEINYHHBI,
MOJTyYEHHOM MPH PEIICHNUN 3aauH;

pacno3HaBaTh MPOOJEMBbI, KOTOPHIE MOXHO pEUIUTh MpU  [OMOIIU
bu3NYecKuX METOJIOB, M TMpeajiaraTh OPUEHTUPOBOUYHBIA CHOCOO pElIeHHs, B
ONMCAHWM  HUCCJENOBAHMS  PAacloO3HaBaTh  MPOBEPSEMOE  IMPEINOJI0KECHHE
(rumote3y), OLIEHHWBAaTh MPABWIBHOCTh TMOPSAAKAa TPOBEACHUS HCCICIOBAHUS,
MHTEPHPETUPOBATH MOJTYUYCHHBIN PE3yJIbTaT;

MPOBOJIUTH OMBITHI MO HAOMIOACHUIO (DU3NUECKUX SIBJICHUN WA (PU3NUECKUX
CBOMCTB Ten (M3ydyeHHe BTOporo 3akoHa HproTOHa, 3aKOHAa COXpaHEHMsI YHEPTUH,
3aKOHA COXpaHEHMsS HMITyJbca, JCHCTBHE 3aKOHa bepHyIIM M BO3HUKHOBEHHE
NOIBEMHONW CHJIBI KpbUIa, 3aBUCMMOCTh TMEpHOAa KOJeOaHWW MPYKUHHOTO
MasiTHUKa OT Macchl Ipy3a U JKECTKOCTH MPYXKHUHBI M HE3aBUCUMOCTb OT
aMIUIUTYIbl MajbIX KoJieOaHWH, MNPSMOJMHEHHOE paclpoCTpaHEHHE CBETa,
pa3nokeHue Oenoro CBeTa B CIEKTP, U3YUEHHE CBOMCTB M300paKeHUsI B IJIOCKOM
3epKajie U CBOMCTB M300paKeHHS MpeIMeTa B cOOMparolel JIMH3e, HAOII0eHUE
CIUIOIIHBIX M JMHEWUYATBhIX CIIEKTPOB M3IydeHHUs): (GOpMYyIUPOBATH MPOBEPSIEMOE
OpeanoyiokeHue  (TUIoTe3y) O  BO3MOXHBIX — pe3yjbTaTaXx  HaOJIO/IEHUH,
CaMOCTOSITENIbHO cOOMpaTh YCTaHOBKY W3 M30BITOYHOrO Habopa 00OpyaoBaHMS,
OTKCHIBATh XOJI OTBITa U (POPMYITHPOBATH BHIBOJIBL;

IPOBOAUTH TPU HEOOXOAMMOCTH CEpPHUI0 TPSMBIX H3MEPEHUH, OMpPeaeIIss
CpeqHee 3HAYeHHE U3MEpPSAEMON BEJIMYMHBI M ONpEAeNsss MOTPEIIHOCTb
pE3yNbTaTOB MPSIMBIX H3MEPEHUI, OOOCHOBBIBATH BBIOOpP CIOCOOA M3MEpEHUs
(M3MepUTENBHHOTO MPUOOpa);

POBOJNTH KOCBEHHBIEC U3MEPEHUST (PU3NIECKUX BEIUYUH (CPEIHSST CKOPOCTh
U YCKOpEHHE Tejla NPU PAaBHOYCKOPEHHOM JBHKCHHH, YCKOpEHHE CBOOOIHOTO
najieHus, KECTKOCTh  MPYXKUHBL, KOA(P(OUIMEHT TPEHUs  CKOJIbKEHUS,
MEXaHMYeCKas pabora M  MOIIHOCTh, YacToTa H IEpHoJ  KojcOaHui
MaTEeMaTHYeCKOTO0 W TNPYXHHHOTO  MasTHUKOB, (OKYCHOE  pacCTOsSHHUE
coOuparomiedl JUH3bI W €€ ONTUYeCKas Cuila, paguoaKkTUBHBIA (OH) ¢
WCIIOJIb30BAaHUEM aHAJOTOBBIX W LU(POBBIX MPUOOPOB: 0OOCHOBBIBATH BHIOOD
METOJla HW3MEpEHUs, IUIAHUPOBAaThb M3MEPEHUs, CaMOCTOATEIbHO COOMpaTh
HKCMEPUMEHTAJIbHYIO  YCTAaHOBKY,  BBIYMCIATH  3HAYCHHE  BEIMYMHBI U
aHAIIM3UPOBATh MOJNYUYEHHBIC PE3YyJbTAaThl, OIEHUBAS MOTPEIIHOCTh PE3YJIbTATOB
KOCBEHHBIX U3MEPEHUN;

IPOBOANUTH IKCIIEPUMEHTAJIbHBIE MCCIEIOBAHUS 3aBHCUMOCTEH (PU3MUECKUX
BEJMYMH (3aBUCUMOCTh IIyTH OT BPEMEHHU NPU PAaBHOYCKOPEHHOM JBHXEHHH O€3
HAYaJbHOM CKOpPOCTH, 3aBHUCHUMOCTh CHJIBI TPEHUS CKOJBXEHHUS OT CHJIbI
HOPMAJIBHOTO JaBJICHUsS, MEpHoJa KoJieOaHW MaTeMaTHYeCKOro MasTHHUKa OT



JUTMHBI HUTH, OMPEACIICHHE YCKOPEHHUS CBOOOTHOTO TMAaJCHHs, HCCICAOBaHUE
M3MEHEHUS BEJIMYMHBI U HAMPABJICHUS MHIYKIIMOHHOTO TOKA, 3aBUCUMOCThH yrja
OTpaXEHUs CBETa OT yIja MaJeHUs, yria MpeJIoMJIEHUs OT yria NaJeHus
CBETOBOTO JIy4ya, HCCJEJOBAHME TPEKOB: HU3MEPEHUE OSHEPIMH YACTHUIIBI I10
TOpMO3HOMY MyTH (110 QoTorpadusimM)): COBMECTHO C yUHUTENIeM (POpMYIUPOBATH
3a/layy M TUIIOTE3y MCCIEIOBAaHUs, CAMOCTOSITENBHO IJIAHUPOBATh MCCIIEJOBAHUE,
CaMOCTOATENILHO COOMpATh 3KCIEPUMEHTAIBHYI0 YCTAaHOBKY, HPEACTaBIATh
MOJIYYCHHBIE 3aBUCUMOCTH (PU3MYECKHX BEJIMYUH B BUJE TaOMUIl U Tpadukos,
OILICHMBATh MOTPEIIHOCTH, JIeJIaTh BHIBOJBI MO pe3yJIbTaTaM UCCIIEeI0BAHNUS;

coOIoaTh MpaBwiia Oe3omacHoro Tpylaa mnpu padote ¢ 1abOpaTOpHBIM
000pyIOBaHUEM;

XapaKTEPU30BaTh MPUHITUIIEI TCUCTBUS U3YYCHHBIX MTPHUOOPOB, TEXHUUECKHUX
YCTPOMCTB M TEXHOJOTHYECKUX TMPOIECCOB C OMOPOM Ha MX OMHCaHUs (B TOM
YHCJIe: CHUIOMETp, JTATYUKU TIOJIOKEHHUS, PACCTOSHUA M YCKOPEHHS, pakera,
9XOJIOT, OYKH, MEPUCKOIN, (oToamnmapar, MHUKPOCKOI, TEJIECKOI, ONTUYECKUE
CBETOBOJIbI, CHEKTPOCKOI, JO3UMETP, Kamepa BuibcoHa), MCHOJIb3ys 3HAHUS O
CBOMCTBax (PU3MYECKUX SIBJICHUN U HEOOXOIUMBbIE (PU3NUECKUE 3aKOHOMEPHOCTH,
UCIIOJIb30BAaTh CXEMBbl M CXEMAaTHUYHbIE PUCYHKH W3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, H3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTMUECKHX TMPOIECCOB MpHU
pelieHnd y4eOHO-TPaKTUYECKUX 3a/lady, ONTHUYECKUE CXEMbl JJISI MOCTPOCHUS
M300paKEHUM B TJIOCKOM 3€pKajie ¥ COOUparonieit JINH3E,

MPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMAIIMIO O TPUMEPAX) MPAKTUIECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUN B TMOBCEIHEBHOM >KM3HU JIsi oOecreueHus
0e30macHOCTH TIPU OOpaIlleHuH C MPUOOpaMU W TEXHUYECKHUMH YCTPOUCTBAMH,
COXpaHEHHUs! 370pOBbS U COONIOACHUS HOPM 3SKOJOTUYECKOrO TOBEACHHUS B
OKpYKaIOIIEN CpeIE;

OCYIIECTBJIAThH MOUCK UHMOpMaIuu Gu3nyeckoro cojepxanus B utepHere,
CaMOCTOATENHLHO (HOPMYIUPYSI TOMCKOBBIN 3aMpoC, HAXOJUTh MYTH OIpPEACICHUS
JIOCTOBEPHOCTH TMOJYYEHHONM HH(GOPMAIMKM HA OCHOBE HMMEIOLIUXCS 3HAHUW U
JIOTIOJTHUTEIHbHBIX UCTOYHUKOB,;

WCIIOJIB30BaTh TPHU BBHITIOTHEHUM YYEOHBIX 3aJaHUN HaydHO-TIOMYJISPHYIO
JUTEPATYpy (DU3NYECKOTO COACpIKAHUs, CIIPABOYHBIE MaTE€pPUANIbI, PECYPChl CETU
WNuTepHeT, BianeTh npuéMamMu KOHCIEKTHPOBAHUSA TEKCTa, MPeoOpa3oBaHUS
nH(pOpMaIKU U3 OJTHOM 3HAKOBOW CHUCTEMBI B JIPYTYIO;

co3JaBaTh COOCTBEHHBIE MHCHMEHHBIE M YCTHBIE COOOIIEHHS HA OCHOBE
uH(OpPMAITUU U3 HECKOJBKUX MCTOYHHKOB (PU3MUECKOTO COJCpKaHUS, MyOITUIHO
MIPEICTABIIATh PE3YIbTAThl MPOSKTHON MM MCCIIEIOBATEIBCKON AEATEIHPHOCTU MIPU
3TOM TIPaMOTHO MCIIOJb30BaTh M3YYCHHBIN IOHSITUWHBIM ammapar M3y4aemMoro



pa3nena (U3MKK W COMPOBOXKJATh BBICTYIUICHHE IMpPE3E€HTalued C y4éToM
0COOEHHOCTEH ayTUTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpouabsneie IIpakTuuyeckue
NporpamMmbIl Bcero o0pa3oBaTe/bHbIe
padoTshI padoTshI
pecypchl
Pa3nes 1. ®u3uka u eé posib B NO3HAHUHM OKPY KAIOIIEro MIUpa
1.1 ®du3uka — HayKa 0 IpUpoJe 2
1.2 DOU3NYECKUE BEITUYNHBI 4
1.3 EcTtecTBeHHO-HAY4YHBIN METO]] TO3HAHUS 2 1 1
Hroro mo pazueny 8
Pa3nes 2. [lepBoHayaibHbIe CBeIeHUS] O CTPOEHHUH BelllecTBa
2.1 Crpoenue BeniecTBa 2 1
59 JIBM>KeHWE 1 B3aUMOJICMICTBUE YaCTHI] 4 2
' BEILIECTBA
2.3 ArperatHble COCTOSIHUS BEILIECTBA 1
Hroro no pazneny 7
Paznen 3. /IBu:xeHue U B3auMo/ieilicTBHE TeJl
3.1 MexaHUUECKOE OBIKEHUE 10 2
3.2 Wueprus, Macca, TUIOTHOCTD 9
3.3 Cuna. Bune! cun 15 1 3
Hroro 1o pasneny 34
Pa3nen 4. /laBieHue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
4.1 JNaBnenue. [lepenayua gaBiaeHust TBEPABIMU 5 2




TCIaMU, XKUJAKOCTAMHU U ra3aMu

4.2 JlaBIIeHHE )KUIKOCTH
4.3 ATMocdepHOe aBIeHHE 1
44 )leﬁCTBlfe JKUJKOCTH M Tra3a Ha 12 1 3
MOTPYXEHHOE B HUX TEJO
Htoro no pazneny 28
Pa3nes 5. PaGora n MoIHOCTD. JHeprus
5.1 PabGora 1 MomHOCTH ‘
5.2 [IpocTeie MexaHU3MBI ‘
5.3 ‘ MexaHuueckasi SHeprus 1 ‘
Htoro no pazneny 19
Pa3nes 6. [loBTopuTe1bHO-00001IaK0IIM I MOAYJIb
6.1 ‘ [ToBTOpUTENBEHO-0000IIAIOIINN MOTYITH 6
Hroro mo pazueny 6
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5 23




8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Konrpoabnbsie IIpakTuueckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
Pa3nen 1. TeruioBble siBjieHUs
1.1 CTpoeHue U CBOMCTBA BEILIECTBA 6
1.2 TemnoBbIe MpoIeCCH 33 1 6.5
Htoro no paznemny 39
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
51 DJIEKTpUYECKUE 3apsi/ibl. 3apsDKEHHbBIE TEa 9 1
' U MX B3aUMOJEICTBHS
2.2 [TocTOSTHHBIN NEKTPUYECKUI TOK 31 1 10
2.3 MarHuTHBIC SIBIICHHS 11 4
2.4 DNIeKTpOMarHuTHask UHIYKIUS 7 1 1
Hroro mo pazueny 58
Pa3nea 3. [loBTopuTe1bHO-0000 A0 IM I MOYJIb
3.1 [ToBTOpUTENTEHO-0000IIAIOIIHI MOTYITH 5
Wroro no pazueny 5
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 4 22.5




9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoubusie IIpakruueckue
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchl
Pa3znen 1. Mexanuveckue siBJIeHUS
MexaHu4eckoe JBHKEHUE U CIIOCOOBI €ro
1.1 30 1 4
OTIHCAHHUSI
1.2 B3aumoneiictBue Ten 18
1.3 3aKOHBI COXPAHEHUS 15 1 2
Hroro mo pazueny 63
Pa3nen 2. Mexanuyeckne KoJjie0aHUS U BOJHBI
2.1 Mexannueckue KoneOaHus 8 3.5
2.2 MexaHu4eckre BOJTHBI. 3BYK 10 3
Hroro no paszneny 18

Paznen 3. BHCKTPOMaFHI/ITHOC moJie 1 3JICKTPOMArHUTHBIC BOJIHBI

SJ'ICI(TpOMaFHI/ITHOC IIOJIE U

31 3JIEKTPOMAarHUTHbIE BOJIHBI 0
Wroro no pazneny 6
Pa3neus 4. CBeroBbI€e ABJICHHSA

4.1 3aKOHBI pacIpOCTPAHEHUs CBETA 8

4.2 JIuH3b1 ¥ onTUYECKUE TPUOOPHI

4.3 Paznoxxenne 6emoro cBeTa B CIEKTP
Wroro no pazueny 16




Pa3nea 5. KsanroBbie IBJIeHUA

5.1 Hcnyckanue u MorJIonieHue CBeTa aTOMOM 1
5.2 CrtpoeHue aTOMHOTO siipa
5.3 SnepHble peakuuu
Wroro no pazueny 16
Pa3nes 6. [loBTOpuTe1bHO-00001IAK0 NI MOYJIb
6.1 MexaHnudeckue siBJIeHUS (TOBTOPUTEIILHO- 5 3
' 00001IaI0ITNIT MOYITh)
6.2 TemnmnoBele siBIeHNS (TIOBTOPUTEIHHO- 3
' 00001IaI0ITNIT MOTYITh)
6.3 DJEeKTPOMAarHUTHBIC SBJICHUS 3 1
' (moBTOPUTENHHO-0000IAOIINIA MO/TYJIb)
6.4 CaeToBbI€ sIBJIEHUS (TOBTOPUTENILHO- 1 1
' 0600IIAOIINI MOTYITH)
6.5 [ToBTOpHUTEIIEHO-0000IAFOIIIHI MOTYITH 4
Hroro no pazneny 17
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 26.5







HOYPOYHOE INIVIAHUPOBAHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
undgpoBbie
o0pa3oBaTeJibHbIE

pecypchl

®du3nka — HayKa o npupoje. SBineHus
IpUpPOAbI (3JIEMEHTHI COAEPKAHMUS,
BKJIIOYAIOIINE MEKIPEAMETHbIC CBA3N).

dusnueckue SIBICHUS: MECXaHHUYCCKHCE,
TCIJIOBBIC, DJICKTPUICCKUE, MAIrHUTHBIC,
CBE€TOBLIC, 3BYKOBBIC.

DuU3nYECKUE BEITUYMHBI. Pa3MepHOCTD.
Enuanter dusnueckux BennauH. M3mepenue
(hU3MUECKUX BEIUYMH. DTajloHbl. Dusndeckue
npudopsl. Llena nenenus. [lorpemHocts
n3Mepennid. [IpaBuia 6e3omacHoro Tpyaa npu
paborte ¢ 1a00paTOPHBIM 000PYTIOBAHHEM.
MexnyHnapoanas cuctema equnull. [lepeBos
BHECHCTEMHBIX €TUHUIT B equHUITEI CU.

Ypok-uccrnenosanue "M3mepenne THHEHHBIX
pa3MepoB TeJl ¥ MPOMEKYTKOB BpeMEHH"

JlaboparopHas padbora "U3sMeperue o0bEma
JKUAKOCTH U TBEpIOTO Tena"

Jlaboparophas pabota "OmnpeaeneHue




pa3mMepoB Mambix Tei. Meroa psaoB"

Kak ¢usuka u qpyrue ecrecTBeHHbIC HAYKH
M3y4aroT npupoay. EcrecTBeHHO-Hay4YHBII
METO/1 TO3HaHUS: HAOJI0IeHNE, TTOCTAHOBKA
HAaY4YHOT'O BOIIPOCA, BBIABI)KEHUE THIIOTE3,
9KCIEPUMEHT I10 POBEPKE TUIIOTES,
00BsIcCHEeHHE HAOII0IaeMOTO SIBJICHUSI.
Onucanne HU3HUYECKUX SIBICHUNA C TIOMOIIBIO
MOJEIIEH.

10

VYpok-uccnenosanue "[IpoBepka rumnoressl:
JAJBHOCTD MTOJIETA IIAPUKA, TYIIEHHOTO
TOPHU30HTAIBHO, TEM OOJIBIIIE, YeM OOJIbIIe
BBICOTA ITycKa"

CTpOGHI/Ie BCHICCTBA: ATOMbI U MOJICKYJIbI, UX
PasMEpPbI U MACCBI. OHI)ITBI, JOKa3bIBAKOIIUEC
AUCKPETHOC CTPOCHUEC BCIICCTBA

CraproBasi AMarHOCTHKA.

11

JlaboparopHas padota "OrieHka JuaMmeTpa
aToMa METOJIOM PSIIOB (C UCIIONB30BaAHUEM

¢dororpaduii)"

12

JBmkenune yactuil BemecTBa. CBsA3b
CKOPOCTH JIBM)KCHUS YaCTHI] C TEMIIEPATYPOH.
BpoyHOBCKOE BHXKEHUE.

13

Ypok-uccienoranue "Habmonenue u
00BsICHEHHE OPOYHOBCKOTO JBMKCHUS U

mubdysun"




14

15

BzaumoneiictBue qacCTull BCUICCTBA:
MMPUTSKCHUEC U OTTAJIKUBAHUC

ArperaTHble COCTOSHUS BEIIECTBA: CTPOCHUE
ra30B, KUAKOCTEH 1 TBEPIBIX
(kpucTaymmnyecknx) Tea. B3anMocBsa3p Mexay
CBOICTBaMH BEIIECTB B Pa3HBIX arperaTHbhIX
COCTOSIHHUAX U UX ATOMHO-MOJICKYJIAPHBIM
ctpoeHreM. OCOOEHHOCTH arperaTHbhIX
COCTOSIHUM BOJIBI.

16

Mexanunueckoe asuxeHue. I1yts u
MepeMENICHHE.

17

PaBHOMEpHOE 1 HEpaBHOMEPHOE JBHKEHHE.
CBoOoniHOE TIaIeHUE KaK PUMEp
HEpaBHOMEPHOTO ABMXeHUs Tel. CKOpOCTb.

18

19

20

CpenHsist CKOPOCTh IPU HEPABHOMEPHOM
JOBIDKEHUH. Pacyér myTH u BpeMeHH ABHKEHHUS

JlaGoparopnas padota "Onpenenenue
CKOPOCTH PAaBHOMEPHOTO JBUKEHUS"

I'paduku 3aBrCUMOCTEN BETUYMH,
ONMCHIBAIOIINX JIBHKECHHE.

21

22

Pemenwne 3amau mo treme "Pacuer cpeqHeit
ckopoctu"

JlaGoparopnast padota "Onpenenenue
CpenHel CKOPOCTH CKOJIBKEHUs OpycKa Win
I1apuKa Mo HaKJIOHHOW IIOCKOCTH"




OO01Me TTOHATUA 00 OTHOCUTEIBHOCTHU
nBrxeHus. CIIo)KeHUEe CKOPOCTEH IS Tel,

23
JBYDKYIIIXCS TTAPAIIIENTBHO.
[Tonydenue u ananu3 rpaUKOB 3aBUCUMOCTH
24 MyTH ¥ CKOPOCTH JIBIDKEHUS OT BpEMEHHU
Pemenne rpadudeckux 3agad o teme
25 "Mexanuka. PaBHOMepHOE psiMOSTUHEHOE
nBmxenue"
26 SBnenue uHepuuu. 3aKOH HHEPLUUU
B3aumopneiicTBre Te Kak MpUYMHa
M3MEHEHHs CKOPOCTH. Macca Tena Kak Mepa
27 WHEPTHOCTH TeJIa MPHU MOCTYNaTeIbHOM
NIBIDKEHUH
VYpok-uccienosanue "CpaBHEHHE Mace MO
28 B3aUMOJEHCTBHUIO TENI"
IDnotHOCTE BenecTBa. CBS3b MIIOTHOCTH C
29 KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00bEMA
BeEI[SCTBa
JlaGoparopnast pabota "Onpenenenue
30 IJIOTHOCTH TBEPIOTO Tena"
Pemrenne 3agau mo teme "Macca Tena.
31 IImotHOCTE BemecTBa"
Cwmecu u craBbl. [loBepxHOCTHAS U
32 JIMHEMHAS IOTHOCTH




33

34

IToaroToBKa K KOHTPOJILHOM PabOTE MO TeMe
"®u3nuKa — HayKa O MPUPOJIE.
IlepBoHavanbHbIe CBeACHUS 00 ATOMHO-
MOJIEKYJIIPHOM CTPOCHHH BEIIECTBA.
Mexannka"

Konrponbrast padora mmo teme "dusnka —
Hayka o npupoe. [lepBoHauanbHBIC CBEICHUS
00 aTOMHO-MOJICKYJISIPHOM CTPOCHHH BEIIECTBA.
Mexanuka"

35

36

37

Cuna KaKk XapakTepuCTHKa B3aUMOEHCTBUS
Tel1. SIBnenue TaroteHus u cuia tsoxkectd. Cuna
TSDKECTHU Ha IPYTUX IUlaHerax. Bec Tena.
HesecomocTs.

N3obpakenue cui. Perienvie 3a7a4 mo teme
"OmnpeneneHue CUIbl TIKECTH"

Cuna ynpyroctd u 3akoH ['yka. 3mepenue
CHJIBI C TIOMOIIBIO AMHAMOMETPA.

38

39

Bec Tena. M3mepenne cui. [JunamomeTp

Ypoxk-uccnegosanue "HabmoneHre
WU3MEHEHUS CKOPOCTH NPU B3aUMOJICUCTBUU TEN"

40

41

Pemenne 3ama4 o reme "Cuta ynpyrocTy.
Bec Tena"

JlaGoparopnast padota "OmnbITHI,
JIEMOHCTPHPYIOIIIE 3aBHCUMOCTh PACTSDKCHUS
(medopmannm) Npy>KUHBI OT MPHUIIOKECHHON




cuibl"

Cuna tpenusi. TpeHUE CKOIBXKEHUS U TPCHUE
TIOKOSI, BA3KOE TpeHne. TpeHne B IprUpoJe u

42
TEXHHKE.
CrnoxeHue cuil, HalpaBJIEHHBIX MO OJHOM
43 npsiMoil. PaBHonelcTByIOIAs CUII.
A4 IHonyrogoBasi KOHTpPOJILHASI padoTa.
Pemenne 3aga4 nmo teMme ""B3anMmonencTaue
45 tei. Cuiel B MexaHuKe"
Pemenne 3amau mo teme "Cuita TpeHus'.
Ypok-uccinenoBanue no treme "MccnenoBanue
46 3aBUCHMOCTH CHJIBI TPEHUS OT TUTOMIA/IH
COTIPUKOCHOBEHHUS "
JlaGoparophast padota "OmnbIThI,
JIEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI TPEHUS
47 CKOJILKEHUS OT CHJIBI JABJICHUSI M XapaKTepa
CONpPUKACAIOUINXCSI TOBEpXHOCTEN"
Pemenne 3ama4g no teme "B3anmopaeiicTeue
48 Ten. Cuiiel B MexaHuke"
Pemnrenne 3amau no teMe ""B3anmMopneicTeue
49 ten. Cuiiel B MexaHuke"
Jasnenue. Cuna naBnenus. Crioco0s
50 YMCHBIIICHUS W YBEIIMYCHUS JABICHUSL.
51 Ypoxk-skcniepumenT "CriocoObl onpeieieHst




JTaBJieHUs TBepAOro Tena"

VYpok-uccrnenoBanue "3aBUCUMOCTD JABICHUS

52 rasa OT TeMIeparypsl"
[aBnenue raza. 3aBUCHMOCTD JaBJICHUS Ta3a
oT 00béMa u Temriepatypsl. [lepenaya naBnenus
53 TBEPABIMU TEJNAMH, KUIKOCTSIMU U Ta3aMH.
3axoH Ilackas.
54 [IHeBMaTHUECKHE MAIINHBI.
3aBUCUMOCTb JABICHUS )KUAKOCTH OT
55 TITyOUHBI TOTPYKEHUSI.
56 T'mapocTaTuueckuil napagokc
57 Coobuaromuecs cocyIbl.
Ypoxk-kondepennus "['mapaBindeckue
S8 MEXaHU3MbI"
Wcnonp30BaHe BEICOKHMX JIaBICHUH B
59 COBPEMEHHBIX TEXHOJIOTUSIX. Y CTPOHCTBO
BOJIOIIPOBO/IA.
Pemenue 3amad mo teme "JlaBnexnue
60 JKUIKOCTH"
ATtMmocdepa 3emnu u atMocepHOE JaBieHHE.
61 IIpyunHBI CylIECTBOBAHMS BO3AYLIHON
000J104KH 3eMIIH
62 Vpok-uccienosanue "[IposiBrnenne aeiicTBust




atMocdepHoro gaBieHus"

63

Omnsit Toppuyennu. M3mepenue
aTMOC(EepHOTO aBIICHUS.

64

3aBUCUMOCTH aTMOC(EPHOTO IaBICHUS OT
BBICOTHI HaJl ypoBHEM Mopsi. [IpuOopsl mst
U3MEpEeHUs aTMOC(HEPHOTO TaBICHHS

65

3aBHCUMOCTH aTMOC(EPHOTO JaBICHUS OT
BBICOTHI HaJT ypoBHEM Mopst. [IpuGopsr st
U3MEpEeHUs aTMOC(HEPHOTO TaBICHHS

66

JelicTBrE KUIKOCTU U raza Ha HOrpyKEHHOE
B HUX Telo. BrlTankuBaromas (apXxuMe0Ba)
cuia. 3akoH Apxumena.

67

68

69

70

71

Pemenne 3amau mo Teme "3akoH Apxumena"

VYpok-uccienosanue "OKCIEpUMEHTAIBHOES
oOHapyXeHHe AeUCTBUS )KUIKOCTH U Ta3a Ha
MOTPY’KEHHOE B HUX TeJ0"

JlaGoparopnast padota "Onpenenenue
BBITAJIKUBAIONIEH CUIIbI, IEUCTBYIONIEN Ha TENO,
MOTPYKEHHOE B XKUAKOCTD"

VYcaoBue BOSHUKHOBEHHUS BHITAIKUBAIOILICH
(apxuMenoBoOif) cuitbl, moaTekanue. [lnaBanue
Tel.

JlaGoparopnast pabota "HccnenoBanue
3aBUCHUMOCTH Beca Tella B BOJIE OT 00beMa




MOTpYKEHHOH B KUIKOCTh YacTu Tena"

72 Bosnyxomnasanue.
Pemrenne 3amau o teme "3akoH ApxumMena.
73 YcnoBus naBanus Ten"
Pemrenue 3amad mo Teme "JleicTBue
74 ’KUJKOCTH U raza Ha MOTrpy>KeHHOE B HUX TeJo"
Ypoxk-ipoekt "KoHCTpyupoBaHue apeoMeTpa
75 WJIU JIOAKH U OIIpeAeNieHre TPy30MOoIBEMHOCTH"
IToaroTroBKa K KOHTPOIBHOH paboTe MO TeMe
76 "JlaBneHUE TBEPIBIX TEIN, KUIKOCTEH 1 ra3oB"
KontponbHas pabora no teme "JlaBinenue
I TBEPJBIX TEJN, KUAKOCTEH U ra3on"
Mexanudeckast paboTa JJIsl CHII,
/8 HATPaBIICHHBIX BJIOJIb JIMHUU ITEPEMEIIECHUS.
MomiHoCTb
79 m
Pemenne 3amay Ha ornpeaencHue padboOTHI U
80 MOIITHOCTH
81 Pabota cuItbl TSKECTH U CHITBI TPSHUS
Pemenue 3amad mo Teme "PaboTa cuIiIb
82 TSXKECTU U CUIIBI TpeHUs"
83 Vpoxk-uccienoanue "Pacyét MOIIHOCTH,




pa3BUBaeMoi pu noabEME 10 JecTHUIE"

HpOCTI:Ie MCXaHHU3MBI: pbI4ar, BOPOT, 6J'IOK,
IIOJIUCIIaCT, HAKJIOHHAA IINIOCKOCTh, HOXXHUYIHBIN

84
MEXaHU3M.
MowmeHT cuinbl. PaBHOBecue poruara. 1Ipasuiio
85 MOMEHTOB. [IpuMeHeHne npaBuna paBHOBECHUS
ppryara K OJIOKYy.
JlaboparopHas pabota "H3yuenue nmpaBuia
86 pBIyara A HOABYKHOTO M HEMOBUKHOTO
6110K0B"
87 "3o0510TOE MPaBUIIO" MEXaHUKHU
VYpok-nipoekt "[IpoexkTnpoBanue
88 MOJIMCIIACTOB C 3a/laHHBIMU TTapaMeTpamMu”
Ypoxk-koHpepenuus "[IpocTbie MexaHU3MBI B
89 OBITY, TEXHUKE, )KUBBIX OpraHn3Max"
KIIJI mpocThix Mexanu3MoB. [IpocTeie
90 MEXaHU3MBI B OBITY, TEXHUKE, KUBBIX
OpraHmu3Max.
Jlaboparophas padota "Onpenenenne KITJ]
91 MOJBMKHOTO M HEMOABHKHOTO OJI0KOB"
Mexannueckas sHeprus. Kunernueckas u
92 MOTEHIMAJIbHAS SHEPT U
93 IIpeBparienrie 01HOTO BUJIa MEXaHUUECKOH

SHEPTHUH B IPyToil. 3aKOH COXpPaHEHUS U




IMpeBpalICHUA SHEPTUU B MCXAHUKC.

Ypox-3KCnepuMeHT "DKCIEPUMEHTAIBHOE
ompezeNieHNe N3MEHEHUS! KHHETHYECKOH 1

94 MOTCHITUAIBHOMN SHEPTUH MPU CKATHIBAHUH TEa 1 1
10 HAKJIOHHOM I10CKOCTH"
Paborta ¢ Tekcramu o TeMe "MexaHUYeCKOe
95 JIBMKeHue" 1
Pabora ¢ Tekcramu o Teme "CTpoeHue
96 BemecTna' 1
Pa6ora ¢ Tekctamu 1o Teme "Cuisl B
97 npupoze" 1
IIpome:kyTounas arrectauus. Utorosas
98 KOHTpPOJIbHas padoTa 1
Pa6ora ¢ Texcramu o teme "Cuibl B
99 npupose" 1
PaboTa ¢ Tekcramu o Teme "JlaBiaeHue
100 TBEPJBIX TEIN, KUAKOCTEH U ra3oB" 1
101 Pabora ¢ Texcramu o Teme "OHeprus" 1
Pabora c rekcramu o Teme "lIpocteie
102 MEXaHU3MBI" 1
OBIIEE KOJIMYECTBO YACOB I10 102 23

[NPOT'PAMME




8 KVIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI pecypen
OCHOBHBIC TTOJOXKEHUS MOJICKYJISIPHO-
KHHETUYECKON TEOPHH CTPOCHHS BEIIECTBA.
1 OMBITHL, TONTBEPKAAIOIINE OCHOBHBIC TTOJIOKCHHS 1
MOJIEKYJISIPHO-KHHETHYECKOHN TEOpHH.
2 Macca u pa3mMep aTOMOB B MOJIEKYIT 1
Mojenu TBEpIOTo, KHUIKOTO ¥ ra3000pa3HOTo
cocTossHuH BemecTBa. OOBICHEHNE CBOMCTB
3 ra30B, XKUJKOCTEH U TBEPIBIX TNl HA OCHOBE 1
HIOJIOKEHUHN MOJIEKYJISIPHO-KUHETUYECKON TEOPHUHU.
VYpoxk-koHpepenuus "Kpucraninueckue u
amopHubie Tena. ['padeH — HOBBIN MaTepuan s
4 HOBBIX TEXHOJIOTUH. TEeXHOJIOrMU NOIYYEHHUS 1
HUCKYCCTBEHHBIX aJIMa30B."
[ToBepxHOCTHOE HATSDKCHUE, CMAaYHBaHUE,
5 KaIWUISPHBIC SBIICHUS. 1
TeroBoe pacliupeHue U cxkatue. 3aBUCUMOCTD
6 JIABJICHUS Ta3a 0T 00bEMa, TEMIIEPATYPBI. 1
Temmepatypa. CBS3b TEMIIEPATYPHI CO CPEAHEH
7 KUHETUYECKOU SHEPTrUel TEIIOBOTO JBUKECHUS 1

yactuil. TeMreparypHble Kbl




Bxoanas koHTpOIbHAs padoTa.

BuyTtpennss sneprusa. CriocoObl H3MEHEHHS
BHYTPEHHEH SHEPTuu: Teonepesayda u
COBepILIeHHE pabOTEHI.

10

11

12

13

Bunel Teruionepeaayuu: TemIONPOBOAHOCTD,
KOHBEKIIHS, U3Ty4eHre. Buapl Tennonepenaun B
MPUPOAE U TeXHUKE. HeoOpaTUMOCTh TETIIOBBIX
MIPOLIECCOB.

Ypok-koHdepenus "Vcnonap3oBanne
TETJIOBBLIX CBONCTB BCUICCTB U MAaTCpUAJIOB B
Lessix dHeprocoepexenus”

KonnuecTBO TEIIOTHI. YZ[eJIBHaH TCIIIIOEMKOCTD
BCIICCTBA

Ypok-uccrnenosanue "[IpoBepka runoressl
JIMHENHOM 3aBUCUMOCTH JUIMHBI CTOJIONKA
XKHUJIKOCTU B TEPMOMETPUIECKOH TpyOKe OT
TeMIepaTypsl"

14

VYpaBHeHue Temioporo Oananca. TemioooMeH 1
TEIUI0OBOE paBHOBecue. 3akoH HproToHa—
Puxmana

15

Jlaboparophas padora "Hccrnenopanue siBJICHUS
TEII000MEeHa MPU CMENTUBAHUH XOJIO0THOU U
ropstaeit Boabr"

16

Pemenne 3amay no teMe "TeruiooOMeH u
TEIJIOBOE paBHOBecHE"




JlaboparopHas pabota "OnpeneneHue
KOJINYECTBA TEIUTOTHI, TIOJYUYEHHOTO BOAOH MpH

17 TerI000MeHe ¢ HarpeThIM METaJUIMIECKIM
uuIuHApOM"
[InaBnenne u oTBepAeBaHIE KPUCTAIUTMYECKUX
18 BEIIEeCTB. Y AeTbHas TEIUIOTA IJIaBICHUS
Pemenue 3anad no teme "IlnaBnenue u
19 OTBEPJICBAHHUE KPUCTAJUIMYECKHUX Te"
Jlaboparophas pabota "OnpeneneHue
20 YAEIBHOMN TETUIOTHI TIaBJICHUS JIbaa"
VYpok-uccinenopanue "CpaBHEHHE POLIECCOB
21 TUTABJICHUS] KPUCTAJUIMIECKUX TNl M Pa3MATIEHHS
npu HarpeBaHuH aMop(dHbIX Ten"
29 [TapooOpa3oBanne u koHAeHCanus. Mcmapenue
Kunenne. Y aenpHast Teniaora
23 napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEPATYPbI
KHIIEHUS OT aTMOC(EPHOTO JIaBJICHHS
Pemenwne 3agad mo teme "IlapooGpa3oBanue u
24 KuneHue"
Ypoxk-uccrnenopanue "OO0bsIcHEHNE
o5 3aBUCUMOCTH TEMIIEPATYPbI KHIIEHHS OT
naBiaeHUs"
Haceimennslif 1 HeHACHIIICHHBINA TIap.
26

BrnaxHnocTs Bo31yxa




BrnaxxHOCTE BO3/yXa U €€ H3MEpEHUE.
JlaboparopHas pabota "OnpeneneHue

27 | 0.5
OTHOCHUTEIHFHON BIKHOCTH BO3IyXa"
28 Pemenue 3amau nmo treme "Bnaxnocts"
Pemenue 3amay v aHanu3 CUTYyalui, CBI3aHHBIX
29 C SIBJICHUSIMU MCTIAPEHISI U KOHICHCAITIH
30 DHeprus TOIUIUBA. Y IeTbHAs TEIUIOTa CTOPAHUS
31 [TpuHIHITEI PaOOTHI TEILIOBBIX JBUTATEICH
32 [TpuHIHATTEI paOOTHI TETUTOBBIX JBUTATENCH
33 KII/] TermoBoro aBurates
Pemenue 3amad mo Teme "KIIJ] TermtoBoro
34 nBurareis'”
Ypok-koHbpepeHius "Teropbie ABUraTeId 1
35 3aIKUTa OKPYXKAIOIIEH Cpe bl
36 TeroBble MOTEPU B TEIIOCETAX
3aKkoH COXpaHEHHS U MPEBPAIICHIS YHEPTHH B
37 MEXaHWYIECKUX ¥ TEIIOBBIX TPOIECcax
[NoaroroBka K KOHTPOJILHOU PabOTE IO TEME
38 "TernnoBsle siBNeHMs. VI3MeHEHNe arperaTHbIx

COCTOSIHHH BelecTBa"

39

IHosyronoBasi KOHTpOJILHAS padoTa.




3J'ICKTpH3aIII/I$I TCII. I[Ba poaa SJICKTPHUICCKUX

40 3apsAa0B
Ypok-uccrnenoranue "MccnenoBanne crmoco0oB
41 Pa3NUYHBIX BEIECTB HAAIEKTPH30BBIBATHCS "
BzaumoneiicTBue 3apsskeHHBIX Tell. 3aKOH
42 Kynona
OnexTtpuyeckoe nose. Hampsok€HHOCTD
43 anekTpudeckoro nois. [Ipunnmn cynepno3ummu
ANEKTPUIECKUX TOJIei (Ha KaueCTBEHHOM yYPOBHE)
Hocurenu anekTpudeckux 3apsa0B.
44 DJIeMeHTapHbIN AneKTpudeckuil 3apsia. Ctpoenue
aToMma.
45 3aKoH COXpaHEHUs IEKTPUUECKOTO 3apsiaa
46 [IpoBOIHMKH, AUAIIEKTPUKU U TOTYIPOBOAHUKN
VYpoxk-koHbpepeHus "DaeKTpusanus B
47 MOBCEIHEBHOM KU3HN"
Pemenue 3agad mo teme "3aKoH COXpaHEHUs
48 AJIEKTPUYECKOro 3apsaa”
DJeKTprUecKHii TOK. Y CIIOBHSI CYIIIECTBOBAHUS
AJIEKTPUIECKOTO TOKa. ICTOUHUKH MOCTOSIHHOTO
49 ToKa. JIeHCTBUS DIIEKTPUUIECKOTO TOKA (TETIOBOE,
XHUMUYECKOE, MAaTHUTHOE).
50 Ypok-uccnenoanue "MccnenoBanue neicTBUS

OJICKTPUYCCKOI'O ITOJIA Ha IMTPOBOJAHHUKU U




TUDIIEKTPUKH"

DIEKTPUIECKUN TOK B METAIIAX

o1
52 OJEeKTpUYECKUH TOK B JKUAKOCTSIX U Ia3ax
53 DneKkTprudecKas Iemb
Cuna Toka. AMIepMeTp B LENH MOCTOSHHOTO
o4 TOKa.
OnexTpudeckoe HamnpshkeHue. BonsTmeTp B
35 LU TIOCTOSIHHOTO TOKa.
Jlaboparopras pabora "COopka 1 UCTIBITAaHHE
56 JNEKTPUIECKOH IeTTH MTOCTOSIHHOTO TOKa"
57 3akon Oma JJis ydacTKa Ienu
Jlaboparopras pabora "Uccnenopanne
3aBHCHMOCTH CHJIBI TOKa, IPOTEKAIOIIETO Yepe3
S8 PE3UCTOP, OT HAIIPSDKEHUS Ha PE3UCTOPE U
CONPOTHUBJIECHUS pe3ucTopa”
CormpoTuBiieHE TPOBOTHUKA. Y AIEITEHOE
59 COTIPOTHUBJIEHHE BEIIECTBA
JlaGoparopnas pabora "OmnpeneneHue
60 YICIBHOTO CONPOTUBIICHUS IPOBOAHIKA"
Pemienue 3anay no teme "DneKTpUyecKoe
61

COTIPOTHUBJIEHHE. Y IeIbHOE CONPOTHBIICHUE"




Pemenue 3amau no teme "3akon Oma"

62
[MocnegoBarenbHOE U TApATIICIBHOS
63 COEIUHEHHS TPOBOTHUKOB
JlaGopatopnas padora "[IpoBepka npaBuia
64 CJIOKEHUS HAPSHKCHUIA TTPU TIOCTISI0BATSILHOM
COEIMHEHUH JIBYX PE3UCTOPOB"
Pemenue 3amau no teme "llociaenoBarensHoe u
65 napajieIbHOE COCAMHEHHMS IPOBOIHUKOB"
Jlaboparopras padora "[IpoBepka nmpasuia s
66 CHWJIBI TOKA TPY NapajlIeIbBHOM COSIUHEHUU
pe3ucTopoB”
Pemenwue 3amaq Ha npumeHeHne 3akoHa OMa
67 JUISL Pa3JIMYHOTO COCUHECHHUS IPOBOIHUKOB
OJIC B 11enu MOCTOSHHOTO TOKa. 3aKoH Oma
68 JUIS IIOJIHOH LIEIIN.
Pemenue 3amau mo teme "2/1C, BHyTpeHHEE
69 COIIPOTUBJICHHE UCTOYHHKA TOKA. 3akoH OMa st
noJHOM remnu"
Jlaboparophas pabora "Onpenenenune IJIC u
70 BHYTPEHHETO CONPOTHUBIICHUS HCTOYHUKA TOKA"
[IpaBuna Kupxroda. Pacaér mpocThix
71 SIEKTpUUECKUX Lienel. HennuelHble 2eMeHTEI.
72 Jlaboparopnas pabora "[IpoBepka mpaBui




Kupxroga"

73

VYpok-uccnenosanue "M3ydyeHne BoabT-
aMIIEPHBIX XapaKTEPUCTUK HETMHEHHBIX
3J1eMEHTOB"

74

Pabora anexTpuueckoro Toka. MomHocTh
ANIEKTPUIECKOTO TOKA

75

76

77

78

JlaGoparopHas padora "Omnpenenenre padoThl U
MOIITHOCTH 3JNEKTPUYECKOro ToKa"

3akoH J[xoyns-JIeHna. DinekTpudyeckue nenu u
MOTPEOUTENH AIIEKTPUIECKOM YHEPTUH B OBITY.
Kopotkoe 3ambikaHue.

VYpoxk-koHbpeperuus "OObsCHEHNE U TPUHLINI
NEeNCTBUS JOMAITHUX JIEKTPOHAr peBaTeIbHBIX
puOopoB"

[oaroroBka kK KOHTPOJIBHOM padoTe 1o TeMe
"DekTpudeckue 3apsAabl. 3apssKCHHBIE Tella U X
B3auMoaecTBUs. II0CTOSTHHBINA ANEKTPUUECKUI

TOK"

79

80

Kontponbhas padota no Teme "DnekTpuyecKue
3apsaabl. 3apsDKEHHBIE TeNla U X B3aUMOJENCTBHS.
[locTossHHBIN 3MEeKTpHYECKHil TOK"

ITocTossHHBIE MarHuTEL. B3anmoaencTBre
MOCTOSSHHBIX MArHUTOB. MaruuTHoE MHoJie.
MarsuTHoe 1noJie 3eMJIU U €ro 3HaueHue I
JKH3HHU Ha 3eMie.




Ypok-uccnenopanue "M3ydeHne MarHuTHOro
T10JIs1 IOCTOSTHHBIX MAarHUTOB IIPH UX

81 o0BeIMHEHUH U pa3ieneHnd. Buzyannzanuys nomus
MOCTOSIHHBIX MarHuToB"
OmeIT OpcTena. MarHuTHOE TOJIe
82 ANEKTPUIECKOTO TOKA
OmnsiT AMmnepa. [IpumeHeHne 31eKTpOMarHuToB
83 B TexHUKe. JleficTBUE MarHUTHOTO OJIS Ha
MIPOBO/IHUK C TOKOM.
84 Cuna Amriepa u omnpenencHue e€ HarpaBIeHUS
Pemenwne 3amad mo teme "Cuia AMriepa u
85 ompesiencHue e¢ HarpaBiIcHUs "
ONeKTpOoABUraTeNlb MOCTOSIHHOTO TOKA.
86 Hcnons3oBanue sexTpoaBurareneii B
TEXHUYECKUX yCTPOICTBaX M HA TPAHCIIOPTE
JlaGoparopHas padora "M3ydenue nerdcTBus
87 MarHUTHOTO TIOJIS Ha TIPOBOJHUK C TOKOM"
VYpoxk-koHbpepennus "IIpakrudeckoe
88 MIPUMEHEHUE IIEKTpoABUraTencil”
JlaGoparopnas padora "KoHcTpynpoBanue u
89 M3y4eHHe paboThl AIEKTpoABUTATE "
JlaGopartopnas padora "U3mepenne KI1/]
90 AIEKTPOJIBUTATEIHHON YCTAaHOBKU"
91 Omnebrtel Dapayes. SBieHNE YIEKTPOMArHUTHON




naaykuuu. 1pasuio Jlenna

Ypok-uccnenoanue "Uccnenopanue
W3MEHCHUH 3HAYCHUS W HATIPABIICHHUSI

92
WHAYKIIMOHHOTO TOKa"
Pemenue 3anad mo teme "3akoH
93 3neKTpoMarHuTHOoW uHaykuuu. [pasuno Jlenma"
Onektporeneparop. CriocoObl MONTy4YeHUs
94 3JIEKTPO3HEPTUH
Ypok-koHbpepeHIus "DNeKTPOCTaHIINN Ha
BO300HOBJISIEMBIX HCTOYHHKA dHEprun. [IpobieMsr
95 9KOJIOTHH. TOITMBHBIE 2JIEMEHTHI U
3neKTpoMoomIH"
[MoaroroBka Kk KOHTPOIBHOM paboTe Mo Teme
96 "ONeKTpOMarHuTHBIE SIBIEHUS"
IIpomesxyTounas arrectanus. Utoropas
97 KOHTpOJILHAsA padoTa.
Pabota ¢ rekctamu no Teme "TemnsoBsie
98 SIBJICHHST"
PabGota ¢ Tekctamu 1o Teme "DIeKTprUuecKie
99 3apsaabl. 3apspKEHHBIE TeNla M UX B3auMozelicTere"
Pa6ota ¢ Tekctamu 1o Teme "TlocTOSHHBIH
100

BIEKTPUUECKHUM TOK"

101

Pabora ¢ Texcramu o teme "MarauTHbie




SIBIIeHUS"

102

PaGota ¢ TekcTaMu O TEME
"DneKTpoMarHuTHas HHITYKITHS"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

22.5




9 KJIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Konrpoannere  TIpaxTuieckue fl[SY‘IeHI/Iﬂ :)Iﬁl?al;osaTeanme
padoThI padoTshI pecypen
Mexanunyeckoe nBrxeHne. MarepuaiibHas
Touka. CriocoObl onucaHus 1
MEXAHUYECKOTO IBUKEHUS
Cucrema orcuera. OTHOCUTENIBHOCTh 1
MEXaHUYECKOTO JBUKEHUS
BexTopHbI€ BEIMUMHBI, ONIEpaLlUU C 1
BEKTOpPaMH, [TPOEKLIUN BEKTOPOB
Panuyc-BekTop MaTtepralibHON TOUKH, 1
nepeMenieHre Ha INIOCKOCTH
PaBHOMEpHOE NPAMOIMHENHOE IBUKEHUE 1
Pemenue 3amgau mo reme "PaBHOMepHOE 1
NpsIMOJIMHEIHOE ABMKEeHne"
HepaBHOMepHOE NpAMOIMHENHOE
neuxkeHue. CpefHsisi © MTHOBEHHas 1
CKOPOCTb TeJla P HEPAaBHOMEPHOM
JIBIKEHUN
JlaGopatopHas pabota "OnpezneneHue
CpPEIHEH CKOPOCTH CKOJIBKEHHS OpycKa 1 1
WM IBMKEHHMS IIapHUKa 110 HAKJIOHHOM
IIJIOCKOCTH"
PaBHOYCKOpEHHOE IIPSIMOJIMHEHHOE 1

JIBUOKEHUE. Y CKOpEHHUE




10

CKopocCTh paBHOYCKOPEHHOTO
MIPSMOJIMHEHHOTO IBYOKEeHHS. ['paduk
CKOPOCTH

11

Pemenue 3anau no teme "CkopocTthb
PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO
JBIKEHUS"

12

13

[lepemetieHne npu paBHOYCKOPEHHOM
MPSIMOJIMHETHOM JIBU)KEHUH

JlaboparopHas pabota "Onpenenenue

YCKOpEHUS Tella IPU PaBHOYCKOPEHHOM
NBIDKEHUH 110 HAKJIOHHOU IU10CKOoCTH"

14

Pemenue 3amgau no reme "llepemenienue
[IPU PaBHOYCKOPEHHOM MPSMOJIMHEHHOM
IBHKeHUH"

15

JlaGopaTtopnast pabora "HccnenoBanue
3aBHCHUMOCTH ITYTH OT BPEMEHU TIPU
PaBHOYCKOPEHHOM JBM)KEHUU 0e3
HavaJbHOU ckopocTn"

16

I'padmueckas uHTEpIIpEeTaLIs YCKOPEHUS,
CKOpPOCTH, MPOUJIEHHOTO MMYTH U
MEpEMEIICHUS IS TPSMOJIMHENHOTO
JOBHUXXCHUSA

17

18

Pemenue 3amau o teme "I'paduueckas
WHTEpIpPETALM YCKOPEHHUsI, CKOPOCTH,
MIPOMJIEHHOT'O ITYTH U MEPEMEILECHHUS IS
MIPSMOJIMHEMHOTO JIBV>KEHHS"

Yckopenue cBo6ogHOTO nafeHus. OmbIThI
lamunes




Pemenue 3agau no reme "Yckopenue

19
c¢BoOOHOTO MMaxeHus"

20 JIBukeHHe Tena, OpOIIEHHOTO MO YTIIOM K
TOPU30HTY

21 Pemenwne 3agau mo teme "JIBkeHUE TEa,
OpOIIEHHOTO TI0JT YTJIOM K TOPU30HTY"
JlaGopaTtopnast pabora "HcciaenoBanue

22 JBUKEHHS TeJla, OPOIIIEHHOTO TIOJT YIJIOM K
rOpU30HTY"
Pemenne 3agau mo teme "JIBrkeHue Mo

23 JEHCTBUEM YCKOPEHHS CBOOOTHOTO
nageaus”

24 JIBuKeHHE 10 OKPY>KHOCTH

o5 JInneliHas u yrinoBasi CKOPOCTb, IEPUOA U
4acTtoTa

26 CKOpOCTh U YCKOPEHHE MTPH JIBIKEHUH TI0
OKPYXKHOCTH

97 Pemenue 3amau o teme "JIBrkeHue mo
OKpY>KHOCTH"
Vpoxk-koH(pepennus "PacrioznaBanue u

28 npuOIMKEHHOE ONMCAaHUE PA3TUYHBIX
BUJIOB MEXaHUYECKOTO ABMKCHUS"
[TonroroBka Kk KOHTPOJIBHOU paboTe 1Mo

29 TeMe "MexaHN4eCKOe IBIKEHNE U
CrocoOkI ero onmucanus"
KonTpomnpHas pabota mo Teme

30 "MexaHn4ecKOe IBUKEHNUE U CIIOCOOBI €0

onucanus"




31

[Iepsbiii 3axk0oH Hprotona. Bektop cuisl

Bropoii 3akon HerotoHa.

32 PaBHOelicTBYIOIIAA cHita

33 Tpetuii 3akon Herotona. Cynepno3uius
cui

34 Cuna ynpyroctu. 3akoH ['yka

35 Pemenue 3amau nmo teme "Cuna
ynpyroctu"
JlaGopaTtopnast pabora "HcciaenoBanue

36 3aBUCHUMOCTH CHJIbI YIPYTOCTH,
BO3HUKAIOIIEH B IPYKUHE, OT CTEIICHU
nedopMaiuu npyKUHbI"

37 Cuna tpenus. KoapdummenT tpenns

38 JlaGopatopHas pabota "OnpezneneHue
Kod(puimenTa TpeHHs CKOJIbKEHUS"
JlaboparopHnas pabota "Hccrnenoanue

39 3aBUCUMOCTH CUJIBI TPEHUS CKOJIBKEHUS OT
CHUJIbl HOPMAJIBHOTO J1aBJIEHUS"

40 JIBrKeHME Te 0 OKPYKHOCTH ITOJ1
JIEHCTBUEM HECKOJIBKUX CHIT

41 3akoH bepHyM U noIbEMHAs CUjia Kpbliia
Ypoxk-koHdepenuus "CoBpeMeHHbIE
JIeTaTeNbHBIE allapaThl, Cya Ha

42 MOJIBOJHBIX KPBUTBSIX, QaHTUKPBLUIO HA
CKOPOCTHBIX aBTOMOOUIISIX. [IBUKeHHE
Moe3/1a Ha MarHUTHOM Mofyike"

43 Cuia TSKeCTH Y 3aKOH BCEMUPHOTO

TATOTCHUA




JIBM>KEHHE Te BOKPYT I'PaBUTALUOHHOTO

44 neHrpa. Ilepsas kocMuyeckast CKOpOCTb

45 HesecomocTs u nieperpy3ku

46 PaBHOBecHe MaTepUaNbHON TOYKH.
AGCOMIOTHO TBEPIOE TEIIO

47 MowmeHT cuibl. [IpaBuino MOMEHTOB

48 Vpok-uccnenopanue "OnpeneneHue
LIEHTpa TAKECTU Pa3IMYHbIX Te"
HNmnynec Tena. U3sMeHeHne nMirynsca.

49 Hmnynbsc cuiibl. YIIpyroe u Heynpyroe
B3aUMO/IeiCTBHE

50 3aKOHBI U3MEHEHHUS U COXPAHECHUS
UMITYJIbCa

51 PeakTuBHOE ABM>KEHNE
Pemenne 3amau o teme "3akoH

52 COXpaHEeHMsI uMIyibca. PeakTuBHOE
IBHKeHHne"

53 Mexanudeckasi paboTa 1 MOIUTHOCTb

54 Pabora cuiibl TSKECTH, CHITBI YIIPYTOCTH U
CHJIBI TPEHUS
JlaGopaTtopHast pabota "Onpenenenne

55 paboThI CUIIBI TPEHUS ITPU PABHOMEPHOM
JBY)KEHUH TeJa IO TOPU30HTAIbHON
nosepxHoctu"

56 CBsi3b SHEPTHH U paOOTHI
JlaGopatopHas pabora "OnpezneneHue

S7 paboThI CUJIBI YIPYTOCTH IIPU OABEME

T'py3a C UCIIOJIBb30BAHUCM HETIOABHUIKHOT'O 1




[MOABMKHOTO OJIOKOB"

58

59

HOTeHHI/IaHBHaﬂ OHEpPIusa

Kunernueckas sneprus. Teopema o
KMHETUYECKOU SHEPTUu

60

61

62

3aKOH N3MEHEHHUS U COXPAaHEHUs
MEXaHUYECKON IHEPIUn

Pemenue 3amau no teMe "3aKOHEI
W3MECHEHUS U COXpAaHEHUS MEXaHUYECKON
sHepruun"

[ToaroToBKa K KOHTPOJIBHOM paboTE MO
TeMe "B3aumopneiicTBue Ten. 3aKOHBI
coxpaHeHus"

63

KonTponbHas padora no teme
"B3auMoaencTBrE TeI. 3aKOHBI
coxpaHeHus"

64

65

66

67

KonebarensHoe aBmxenne. OCHOBHbIE
XapaKTepUCTUKHU KoJeOaHUil: mepuo,
4acTOTa, aMIUIATYAA
MareMaTH4eCcKUil ¥ NPy KUHHBIN

MasTHHUKH. JlabopaTtopHas paboTa
"HccnenoBanue 3aBUCUMOCTH MIEPUOJIA

KoJieOaHuil Tpy3a Ha HUTH OT JTMHBI HUTH"

JlaGopatopHas pabota "HccnenoBanue
3aBHCHUMOCTH MepHoa KoneOaHun
IIPY’KNHHOT'O MasATHUKA OT Macchl rpy3a”

FapMOHI/ILICCKI/IC KoJieOaHMs

0.5

68

JlabopaTtopHas padora "U3smepenue
paTop p p
YCKOPEHHSI CBOOOTHOTO TajeHus"




69

3aryxaromue Konebanus. BeiHyX1eHHbIE
koneOanus. Pesonanc

70

71

72

[IpeBpamienue 3nepruu npu
KoJ1e0aTeIbHOM JIBH)KCHUN
VYpoxk-uccinenosanue "l[IpoBepka
HE3aBHCHMOCTH MEePHO/Ia KoJIeOaHui
rpy3a, MOJBEHICHHOT'O K JIEHTE, OT MacChl
rpy3a"

MexaHnueckre BOJIHBI: MPOJIOJIbHBIE U
MOTIepEYHbIE

73

CBolicTBa MEXaHUYECKUX BOJIH. JlimHA
BOJIHBI U CKOPOCTb €€ pacrpOoCTpaHECHUS

74

75

76

Ypok-uccnenosanue "HabmroaeHue
uHTepdepeHn U TUPaKIUU BOJIH HA
MOBEPXHOCTH BOJBI"

VYpok-koHpepenuus "MexaHuueckne
BOJIHBI B TBEpAOM Teie. CelicMu4eckue
BOJIHBI"

3Byk. Pacnipoctpanenue u otpaxeHnue

3BYyKa

77

78

79

Pemenue 3amau mo reme "3ByK"

Ypok-uccnenoBasue
"DKCEpUMEHTAJILHOE OIPE/IETICHHUE
IPaHUL YaCTOTHI CJIBIIIAMBIX 3BYKOBBIX
Kose0aHuit"

I'pomMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI1 pe30HaHC.

80

VYpoxk-uccnenosanue "Habmonenue n




00BsICHEHHE aKYCTUYECKOI0 pe3oHaHca"

Nudpa3syk u ynprpasByk. Kondepenius

81 "Hcnonb30BaHue yIbTpa3ByKa B
COBPEMEHHBIX TEXHOJIOTUAX"

82 OJEeKTPOMarHUTHOE NOJIE U
3JIEKTPOMArHUTHBIE BOJIHbI

83 CBoiicTBa AIIEKTPOMArHUTHBIX BOJTH
Ypok-kondepenus "Llkana
AIIEKTPOMArHUTHBIX BOJH. Vcnonp3oBanne

84 AIIEKTPOMArHUTHBIX BOJH JUISI COTOBOM
cBsi3u. Panmonokanus. Kocmudeckas cBsizb

85 Pemienue 3a1a4 Ha onpe/eneHre YacTOThI
Y JUTMHBI SJIEKTPOMArHUTHON BOJTHBI

86 DJeKTpOMarHuTHas PUPOJIa CBETA.
CxkopocTh cBeTa

87 BoiHOBEIE CBOICTBA CBETA:
uHTepdepeHus 1 Tudpakuus

88 JlydeBasi MOJIeNIb CBETA U T€OMETpUYecKas
onTuka. MlcTouHnKy cBeTa

89 [IpsimonuHeitHOe pacipocTpaHEeHUE CBETA.
3armenusa Connua u JIyHsl

90 3aKkoH oTpaxxeHus cBeTa. [lmockoe 3epKaso

01 [Toctpoenue nzobpaskeHui,
c(OPMHUPOBAHHBIX 3EPKATIOM

92 [Ipenomnenue cBeta. 3aKOH MPETOMIICHUS
cseta. [lonHoe oTpakeHue cBeTa.

93 JlaGopaTtophast pabota "HcciaenoBanue




3aBUCHUMOCTH yTJia IPEJIOMJICHUS OT yriia
MaJICHUsI CBETOBOT'O JIyya Ha TPaHHUIIC
«BO31YX-CTEKJIO»"

VYpok-uccienosanue "AHanus u

%4 00BsICHEHUE ONTHYECKOIO MUpaxa"
Ypok-koupepenmus "Mcnonp3oBanue

95 MOJIHOTO BHYTPEHHETO OTPAXKCHHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3h"

96 JIun3a, X0 My4eil B TUH3E

97 dopmyIia TOHKOH JTHH3BI

JlaboparopHas pabota "Onpenenenue
98 (OKYCHOTO pacCTOSIHUS U ONTHYECKOMN
CHJIBI COOMPAFOIIICH JTMH3BI"

[Tonyuenue n300pakeHH ¢ MTOMOIIBIO

%9 coOuparoniel ¥ paccenBaroLIel JIMH3
Ypoxk-konpepenuus "Ilpuniun geiicTBus

100 ONTUYECKUX MPUOOPOB (MUKPOCKOIL,
Teneckor, ¢poToarnmapar)"

101 ['na3 xak onTHyYecKas CUCTEMA.

bruzopykocTh U JalbHO30PKOCTh
Paznoxxenue 6enoro cBeTa B CIIEKTP.

102 Oneitel HeroTona. Cnoxenue
CHEKTpalIbHBIX I[BETOB. [lucnepcus ceeta

Ypoxk-nipaktukym "Habmronenue u
103 00BSICHEHHUE OIBITOB MO Pa3I0KEHHUIO
6emnoro cera B ciekTp. [lonyuenue 6enoro

L[BETA [P CJIIOKEHUHU 1IBETOB"

104 Omnbitel Pe3epdopa u mranerapHas




MoOJieJIb aToMa

105 [Tocrynatel bopa. Monens atoma bopa.
Hcnyckanue 1 NOriaomeHue cBeTa aTOMOM.

106 KBantsl. JIuneituarsie criekTpsl
Ypoxk-npaktukym "Habmonenue

107 CIUIOLIHBIX U JMHEHYaThIX CIIEKTPOB
U3JTy4eHUs U UCIycKaHus"

108 PanmnoaktuBHOCTH. Allb(a-, O6eTa- u
ramma-u3J1y4eHus

109 Ctpoenue aToMHOTO siipa. HykinonHas
MoO/JIeJIb ATOMHOTO sJIpa

110 PannoaktuBHbIe npeBpanienus. M3oronsl

111 [lepuon nonypacnana
VYpok-koHndepennus "JleiicrBue

112 PaAMOAKTUBHBIX U3JIyU€HUHN Ha JKHUBbHIE
OpraHu3Mbl. 3alMTa OT PaAHOAKTUBHOIO
n3iyyeHus"

113 SAnepHble peakuu. 3aKOHbI COXPAHEHUS
3apsI0BOr0 U MaCCOBOI'O YHCET

114 OHeprus cBA3M aTOMHBIX siziep. CBA3b
Macchl ¥ SJHEPTUH

115 Pemenue 3agau no reme "SAnepHeie
peaxkuuu. JHeprus cBsizu"

116 Peakuuu cunTe3a u neneHus saep.
Ucrounnku sneprun CoiHIA U 3BE3T
Ypok-koHpepenmus "Anepuas

117 HHEPreTHKa. DKOJOTHUECKUE MPOOIIEMBbI
SICPHOM SHEPreTUKU"




[ToaroroBka K KOHTPOJIBHOM paboTe MO

TEM ose0anus 1 BOJIHLI. CBETOBLIE U
118 eme "Koieb Cse e
KBAHTOBEIE SIBJICHUA"
KonTponpHas padora o teme "Konebanus
119 1 BOJIHBI. CBETOBBIE U KBAHTOBLIE
siBiIeHus"
120 Pemrenne pacyeTHBIX 1O TEMe
"MexaHndeckoe aBrKeHne"
Pemenne pacueTHBIX U KAUECTBEHHBIX
121
3a1a4 o teme ""B3aumoneiictBue ten"
Pemienne pacyeTHBIX U Ka4YECTBEHHBIX
122 3a/1a4 1o TeMe "3aKOHbI COXpaHEHUS
SHEPIruM U UMIyibca'
123 JlaGopaTopHbie pabOTHI 110 TEME
"MexaHndeckoe aBrKkeHne"
124 JlaGopaTopHble pabOTHI 11O TEME
"B3zaumMonencTBue Tea"
125 JlaGopaTtopubie padoTsl o Teme "[IpocTrie
MEXaHU3MBI"
126 Pemenne pacyeTHBIX M Ka4ECTBEHHBIX
3aaa4 o teme "TemnoBsie mpouecch”
127 Pemenne pacueTHBIX U KAY€CTBEHHBIX
3aga4 no teMe "BiaxxkHocTs"
Pemenne pacyeTHBIX M Ka4ECTBEHHBIX
128 3amay o teme "KIIJ] TermaoBsIx
nBuraresuei”
129 Pemenne pacyeTHBIX M KAYECTBEHHBIX

3a7a4 1o TeMe "3aKOHBI IIOCTOSHHOTO




ToKa"

Pemrenne PACUCTHBIX U KAYCCTBCHHBIX

130 1
3aznad no teme "KIIJI anexrpoycranoBok"

131 JlaGopaTopHbie paboThI 110 TeMe "3aKOHBI 1
IIOCTOSIHHOI'O TOKa"
JlaboparopHbie pabOTHI IO TEME

132 " " 1

CBeTOBbIE SIBIICHUS

133 PaGora ¢ Tekcramu 1o teme "3aK0OHBI 1
COXpaHEHHUs B MEeXaHHKe"

134 Pa60Tat'c Tekctamu 110 Teme "Konebanus u 1
BOJIHBI

135 Pa6ora C"TCKCTaMI/I 1o TeMe "CBETOBBIE 1
SIBIICHUSI

136 PaGora ¢ Tekcramu o teme "KBanrosas u 1
anepHas pusuka"

BIIEE KOJIMYECTBO HACOB I1
OBbI1] O CTBO CO O 136 245

I[TPOTPAMME







YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






