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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHa Ha OCHOBE IOJIO)KEHUW M TpeOOBaHUM K pe3yjbTaraM OCBOCHHS Ha
yrayOn€HHOM YPOBHE OCHOBHOM 00pa30BaTeIbHOM MPOTPAMMEI, MPEACTAaBICHHBIX
B ®I'OC OO0, a Takxe ¢ yuérom (enepanbHO paboueit mporpaMMbl BOCIUTAHUS
u Konuenuuu npenogaBanus yueoHoro npeamera «Duszmkay.

Copnepxkanre mporpaMMbl 1O (PU3WKE HAMPaBICHO HA YIOBICTBOPEHHUE
MOBBIIICHHBIX 3alPOCOB  OOYYAIOMIUXCS, CTPEMSIHXCS K Oojee TIIyOOKOMYy
OCBOCHHMIO (DM3MYECKUX 3HAHWUN, W Ha (OPMHPOBAHWE ECTECTBEHHO-HAYYHOU
rpaMOTHOCTH  oOydammuxca. B mnporpamme mno ¢Qusuke y4UTHIBAIOTCA
BO3MOXKHOCTH Yy4yeOHOro mpenMera B peanuzanuu TpedoBanuit ®I'OC OO0
MJIAHUPYEMBIM JIMYHOCTHBIM U METaIlPeIMETHBIM pe3yJibTaTaM O0y4eHUSs, a TAaKKe
MEKIIPEIMETHBIC CBSI3M €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIAMETOB Ha YPOBHE
OCHOBHOT'O 00111eT0 00pa30BaHusl.

[Iporpamma no usuke ycTaHaBIMBAET pacupeiejieHue yueOHOro MaTepuana
1o rojam oOyudeHus (IO Kjaccam), MpejyiaraeT MpUMEPHYIO MOCIEA0BaTeIbHOCTh
M3Y4YEHUsS] TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHS MPEIMETHOTO COJEPXKAHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[Iporpamma mo ¢usuke paszpaboTaHa ¢ LETbI0 OKAa3aHUS METOIUYECKOM
MOMOIIY YYUTEIIO B CO3/IaHUU paboyelt MporpaMmbl 10 Y4eOHOMY TIPEIMETY.

dusnka ABISETCA CHUCTEMOOOPA3YIOMIMM ISl  €CTECTBEHHO-HAYYHBIX
y4€OHBIX MPEIMETOB, MOCKOJbKY (hU3UUYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIECCOB
W SIBJICHUM, M3y4yaeMbIX XUMHUEH, Ouosioruend, acTpoHomMued u ¢GU3NIECKON
reorpaduei, BHOCUT BKJIaJ B €CTECTBEHHO-HAy4YHYIO KapTHHY MHpa,
MpPEeNOoCTaBsieT HamOoJiee SCHbIE O0pa3lbl MPUMEHEHUS HAyYHOTO METOja
MO3HAHUS, TO €CTh CIIOCO0a MOJyYeHUS JOCTOBEPHBIX 3HAHUN O MUPE.

Opnna U3 riaBHBIX 3a7a4 (PU3MUEecKOTo OO0pa3oBaHUs B CTPYKType OOIIEro
o0Opa3oBaHUsI COCTOUT B (POPMHUPOBAHUHU €CTECTBEHHO-HAYYHON TPaMOTHOCTH U
MHTEpeca K HayKe y 00yJaronuxcs.

N3yyenune @u3ukn Ha YIIyOJIEHHOM YpOBHE TMPEAIOJIaracT yBEpPEeHHOE
BJIaJICHUE CIHEAYIOITUMHU KOMIIETEHTHOCTSIMH, XapaKTepU3yrIUMU
€CTEeCTBEHHO-HAYUYHYIO TPAMOTHOCTb:

HAyYHO OOBSCHSTH SIBJICHUS;

OIICHMBATh ¥ TIOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS;

WHTEPIIPETUPOBATh JaHHBIE W HCIIOJIL30BaTh HAay4YHBIE JOKa3aTeIbCTBA JJIS
MOJTyYEHHUsI BHIBOJIOB.

[lenn wusyueHuss (PU3NKK HA YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHUs
onpenenensl B Konmenmuum mpenonaBanus ydeOHoro mnpenMera «®Dusmka» B
oOpa3oBarenbHBIX oOpraHuzamusx Poccuiickoit deneparuu, peaau3yroNux



OCHOBHBIE  0011€00pa30oBaTeIbHbIE MPOTPAaMMbl, YTBEPKACHHONW pELICHUEM
Komnernn Munucrepcrsa npocseienust Poccutickoii @enepanuu (IpoTokosa oT 3
nexadps 2019 r. Ne [1K-4BH).

[enu nzydenust Gu3NKU Ha YrITyOJIEHHOM YPOBHE:

pa3BUTHE HMHTEpECa U CTpEeMJICHUS OOyYarouIuxcsi K HaAyYHOMY HU3YYEHUIO
IPUPOJIbI, PA3BUTHE X UHTEIUICKTYaTbHBIX U TBOPUECKUX CIIOCOOHOCTEN;

pa3BUTHE TPEACTABICHUN O HAYYHOM METOJAE MO3HAHWUS M (HOPMUPOBAHUE
UCCJIEI0BATENHCKOTO0 OTHOIICHUS K OKPYXKAIOLIUM SIBIICHUSM;

dbopMHUpoBaHHE HAYYHOTO MHUPOBO33PEHMS KaK pe3yjbTaTa U3yuyeHHUsS OCHOB
CTPOEHHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

dbopMupoBaHHEe YMEHHUU TPUMEHATH (U3UUYECKHE 3HAHWS U Hay4YHBIC
JI0Ka3aTeNbCTBA I OOBACHEHUSI OKPY KAIOIINX SBJICHMUIA;

(GopMUpOBaHHE NPEACTABICHUA O pPOIM (PUUMKK AN Pa3BUTHS JIPYrHX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTH;

pa3BUTHE  MPEACTABICHUH O BO3MOXHBIX  cdepax  Oyayuiei
npodeCCUOHAIBHOW ~ JAESTETbHOCTH, CBA3aHHOM C (PU3MKOH, TMOJArOTOBKAa K
nanbHeneMy oOy4eHHIO B 9TOM HaIlpaBJICHUN;

(GopMUpOBaHHE TOTOBHOCTM K JaJbHEHIIEMY H3y4yeHUI0 (U3MKH Ha
yIrIyONEHHOM YpOBHE B paMKaxX COOTBETCTBYIOIIMX mpoduie oOyueHus Ha
YPOBHE CpPEeAHEro 00111ero 00pa3oBaHuUs.

JlocTxeHne 3TUX IieNield MporpaMMbl Mo (U3WKE Ha YPOBHE OCHOBHOTO
o01ero o0pa3oBaHusi 00ECIIEUMBACTCS PEIICHUEM CIEAYIONMINX 3a]1ay:

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

NpUOOpETEHUE YMEHUN aHAIU3UPOBATh U OOBSACHIThH (PU3NUYECKUE SIBIICHUS Ha
OCHOBE M3yUeHHBIX (PU3NUYECKUX 3aKOHOB U 3aKOHOMEPHOCTEI;

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

pa3BUTHE MCCIEAOBATEIbCKAX YMEHHI: HaONIONaTh SBICHHUS W M3MEPSThH
busznyeckre BEIUMYUHBI, BBIBUTATh TUIOTE3bI U MpejiaraTh SKCIepUMEHTAIbHbIC
CHoCcOObI UX MPOBEPKH, IUIAHUPOBATH U MPOBOJAUTH OMNBITHI, SKCIIEPUMEHTAIbHbIE
UCCIIEIOBaHMsI, aHATM3UPOBATh MOJYyYEHHbIE JaHHbBIE U JIENaTh BHIBObI;

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

3HaKOMCTBO €O cpepaMu Mpo(ecCHOHANBHON AESITENIbHOCTH, CBI3aHHBIMU C
(GU3MKON, U COBPEMEHHBIMH TEXHOJIOTUSMHU, OCHOBAHHBIMH Ha JIOCTHXKEHHUSAX
(bu3MYEeCcKO HAYKH.



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



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY:KAIOIIEro Mupa.

®dusnka — Hayka O npupoje. SIBiIeHUS TPUPOIBI (PJIEMEHTHI COJIEpPKAHUS,
BKJIIOYAIOIINE MEXIPEAMETHbIE CBsI3U). DU3MYECKHUE SIBICHUSA: MEXAHUYECKHUE,
TEIUIOBBIE, DIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BenWuyuHbl. PazmepHocTh. EnunHuibl (U3HMYECKUX BEIUYUH.
Wzmepenne Qusnuecknx BeauuuH. OTanoHbl. Dusmueckue mnpubopsl. llena
nenenus. [lorpemnocTts n3mepenuii. [IpaBuna 6e3omacHoro Tpyaa mpu pabote ¢
nabopaTopHbIM 00OpynoBaHMEM. MexayHapoaHas cuctema eauHul. llepeBon
BHECUCTEMHBIX €AMHUIL B enuHUIBI CH.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKHM H3Y4YaloT TMPUPOJY.
EcTecTBeHHO-HAyUHBId METOJ TMO3HAHUS: HAOJIOJCHHE, MOCTAaHOBKA HAYYHOTO
BOIIPOCA, BBIIBUKEHUE TUIIOTE3, DKCIIEPUMEHT MO MPOBEPKE TUIOTE3, OOBSICHEHNE
HaOmogaemoro siBiaeHus. Onucanue Gu3NIeCcKUX SBJICHUN C TOMOIIBIO MOJIETIEH.

Jlemoncmpayuu.

MexaHnueckue, TEIUIOBbIE, AJIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIE,
3BYKOBBIC SIBJICHMUSI.

dusnyeckue NpUOOpPHl U TPoLeAypa MPSIMBIX HU3MEPEHHI aHAJIOTOBBIM U
U(POBBIM PUOOPOM.

Jlabopamopuvie pabomul u onvimaol.

OmnpeneneHue UEHbI IeJIEHUs MIKaJIbl U3MEPUTEILHOTO TpUbdopa.

N3mepeHne pacCcTOSHUMN.

N3mepenue mionaan 1 oobéMa. MeTo 1 najeTku.

N3mepenue BpeMeHH.

N3mepenne 00bEMa JKUIKOCTU U TBEPAOTO TENa.

Onpenenenue pa3MepoB MalbIX Ted. MeTox psaoB.

[IpoBeneHne HCCIENOBAHUS N0 MPOBEPKE THUIOTE3bl: JAIBHOCTH IOJIETA
[IapuKa, MyneHHOTO TOPU30HTAIBHO, TeM OO0JIbIIE, YeM OOJIBIIE BHICOTA MTyCKa.

Paznen 2. IlepBoHayajibHbIe CBeIeHUA 0 CTPOEHNM BellecTBA.

CrpoeHue BeniecTBa: aTOMbl M MOJIEKYJbI, UX pa3Mepbl U Macchl. ONBITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBrkenue dacTtull BemiecTBa. CBsI3b CKOPOCTH JBUKEHHUSI YACTHUI[ C
temriepatypoii. bpoynoBckoe nBwxkenue. [uddys3us. BzaumoneiictBue uactuil
BEILIECTBA: IPUTSHKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE Ta30B, JKUJIAKOCTEH M TBEPIBIX
(kpucTammmyeckux) Tesl. B3auMoCBsA3b MEXIy CBOMCTBAMH BEIIECTB B Pa3HBIX



arperaTHBIX COCTOSIHHSIX M MX aTOMHO-MOJIEKYJISIpPHBIM cTpoeHueM. OCcoOeHHOCTH
arperaTHbIX COCTOSIHUM BO/IbI.

Hemoncmpauuu.

Hab6mronenne OpoyHOBCKOTO JIBUKEHUS.

HaGmonenne nuddysun.

Hab6nronenue sBieHnid, 0OBSICHIIONINXCS MPUTSHKCHUEM WM OTTaJIKUBAHUEM
YacTUIl BEIIECTBA.

Jlabopamopnvie pabomul u onvimaul.

Onenka 1uaMerpa aToMa METOAOM PSIIOB (C UCTOIb30BaHueM (pororpaduii).

OnbITHl IO HAOJIOJIEHUIO TETJIOBOTO PACIIMPEHUS T'a30B.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO IPUTSKECHHUS.

Pa3nen 3. JIBuskeHne 1 B3aUMOJAEHCTBHE TeJl.

Mexannueckoe naBwxkenue. llyte u nepememenue. PaBHOMepHOE H
HepaBHOMEpPHOE JBIKeHHE. CBOOOJHOE MajJieHHE KaK NMPUMEpP HEPaBHOMEPHOTO
nBuxeHns: ten. Ckopoctb. CpenHsii CKOPOCTh NMPH HEPABHOMEPHOM JIBUKCHHMU.
Pacuér myTu U BpeMeHU ABUKCHUS.

['paduku 3aBucMMOCTE BETWYMH, OMMUCHIBAIOMIMX JBMkeHUe. OOiue
NOHATUS 00 OTHOCHUTENBHOCTH JABWXKeHUs. CIOXKEHHEe CKOpOCTeH i Ted,
JBHOKYIIUXCS MMAPAIIIETBHO.

SlBnenne unHepuMM. 3aKOH HMHEPUUHM. B3aMMoaenCTBHE TEN KaKk NPUYMHA
M3MEHEHUSI CKOPOCTM JABHXKEHHs Teil. Macca Kak Mepa HHEPTHOCTH Tella B
MOCTyNaTeIbHOM JBWXEHUU. [lnoTHOocTh BemecTBa. CBs3b IJIOTHOCTH C
KOJMYECTBOM MOJIEKYJT B eauHuIle o00béma BemectBa. CMecH M CIUIAaBBI
[ToBepXHOCTHAs ¥ JTMHEWHAS IUIOTHOCT.

Cuita Kak XapakTEepUCTHKaA B3auMOAEHCTBHS Tesl. Cuina ynmpyrocTd M 3aKoH
['yka. 3MepeHue CUiibl ¢ TOMOIIBIO AUHAMOMETpA. SIBJICHHUE TATOTEHUS W CHIIA
TskecTd. CHila TSDKECTH Ha Jpyrux mianerax. Bec tena. HesecomocTs. CrioxkeHue
CWJI, HAMPABJIEHHBIX MO OJHON mpsiMoil. PaBHoxeicTBytomas cui. Cuiia TpeHusl.
TpeHne CKONbXKEHUST UM TPEHUE IIOKOs, BSI3KOE TpPEHHE. TpeHue B NpPUpOAE U
TEXHUKE.

Hemoncmpauuu.

Hab6nronenne MexaHnuecKoro JIBHXKEHUS TeTa.

N3mepenre CKOpOCTH MPSAMOJIMHEUHOTO JBUKEHUS.

HaOGmroienue siBfieHust HTHEPIUH.

HaOmronenne n3aMeHeHus CKOpOCTHU MPY B3aUMOJICHCTBUU TeJ.

CpaBHeHHE Macc MO B3aUMOJICUCTBUIO TEJI.

CnoxeHue CUJl, HallpaBJICHHBIX MO OJTHOM MPSIMOM.

Jlabopamopuvie pabomul u onvimol.



OnpeneneHue CKOPOCTH PAaBHOMEPHOIO JBUXKEHUS (IIapUKa B KUIKOCTH,
MOJIEIIN AJIEKTPUIECKOTO aBTOMOOMJIS M TaK Jajiee).

OnpeneneHue cpeaHed CKOPOCTH CKOJIBKEHHS OpyCcKa WM IIapuka IIo
HAKJIOHHOU ITIOCKOCTH.

Ornpenenenue mI0OTHOCTH TBEPAOTO TENA.

OneITBI, JEMOHCTPHUPYIONIUE 3aBUCHUMOCTh pACTsDKCHHS (1edhopMarivm)
MPY>KUHBI OT MPUII0KEHHOW CHUIIBL.

OnbITEl, TEMOHCTPUPYIOIIUE 3aBHCUMOCTb CHJIBI TPEHHS CKOJBXEHHS OT
CUJIBI IABJICHUS U XapaKTepa CONPUKACAIOUINXCS IOBEPXHOCTEN.

Pa3znen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN M ra30B.

Jasnenue. Cuna naBnenus. CnocoObl yMEHbBIIEHUS U YBEJIMYEHUS JABJICHUS.
JlaBrnenne rasza. 3aBUCMMOCTb JaBJICHUSI Ta3a OT OOBEMAa U TeMmepaTyphl.
[lepenaya naBiieHHUs] TBEPABIMU TEJIAMU, KUIAKOCTSIMU U TrazaMu. 3akoH [lackais.
[THeBMaTHUECKHE MAIIIUHBI.

3aBUCUMOCTh  JABJICHUS  KUAKOCTA  OT  D[JIYOMHBI  MOTPY>KEHHS.
['uppocrarnueckuii  mapagokc. CooOmaromuecss cocyapl. [ 'uapaBiandeckue
MeXaHU3Mbl. Vcronap30BaHuEe BBICOKMX JIaBJICHUN B COBPEMEHHBIX TEXHOJOTHSX.
Y CTpOoiCTBO BOAOIIPOBOAA.

AtMocdepa 3emnn u atrmocdepHoe naBieHue. [IpuuuHbI CyliecTBOBaHUS
BO3aAylHONM o0onouku 3emud. OnbiT Toppuuemtu. M3mepenue atrmocdepHOro
JaBJIeHHs. 3aBUCUMOCTh aTMOC(HEpPHOI0 AaBJICHUS OT BBICOTHI HaJ YPOBHEM MOPSI.
[Tpubops! 17151 U13MepeHns aTMOC(hEepHOTO TaBJICHHUS.

JlelicTBrE KUIAKOCTH M ra3a Ha MOrPyKEHHOE B HUX TeJIO. BriTankuparomas
(apxumenoBa) cuiia. 3akoH Apxumena. Y cJI0BHE BOSHUKHOBEHUS BBHITAJIKHMBAIOIICH
(apxumenoBoif) cuiibl, noarekanue. [InaBanue ten. BozayxormiaBanue.

Hemoncmpauuu.

3aBUCUMOCTH AAaBJIEHUA ra3a OT TeMIEPATYPHI.

[lepenaua naBiaeHUS KUJIKOCTBIO U TA30M.

Coobmiaroiuyecst CoCybl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

Cudon.

3aBUCHUMOCTD BBITAIKUBAIOIICH CHIIBI OT 00BEMA MOTPYKEHHOU B JKUIKOCTH
YacTH TeJa U TJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAJIKMBAIOUIEH CUJIbI BECY BBITECHEHHOM KHUJIKOCTH.

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

Jlabopamopuvie pabomul u onvimol.



HccnenoBanue 3aBUCUMOCTH Beca Tela B BOJE OT 00bEMa MOTpYy>KEHHOU B
JKUJIKOCTh YaCTH TeJa.

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

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

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

KoHcTpynpoBaHue apeoMeTpa Wil KOHCTPYUPOBAHUE JIOJIKU U OINPEEICHUE
€€ rpy30I0AbEMHOCTH.

Pa3nen 5. PaGora 1 MOIIHOCTB. DHeprus.

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

[IpocThie MeXaHU3MBI: pblYar, BOPOT, OJIOK, TOJHUCHACT, HAKJIOHHAs
IJIOCKOCTh, HO)KHUYHBIN MeXaHu3M. MoMeHT cuiibl. PaBHOBecue prruara. [IpaBuno
MOMeHTOB. [IpuMeHeHHe TmpaBWiia paBHOBECHUsS phluara K OJIOKY. «30510TO€
npaBuio» mexanuku. KIIJ] mpocteix MmexanusmoB. [IpocTeie MeXaHU3MBI B OBITY,
TE€XHUKE, )KUBBIX OpraHu3Max.

Mexannueckas »sHeprus. KuHeTMueckas ¢ TOTCHIMAJIbHAS DSHEPIUsl.
[IpeBpalieHre OTHOTO BHIA MEXAaHUYECKOW YHEPTUM B IPYTOW. 3aKOH COXPAHEHUS
Y TIPEBPAILICHUS SHEPTUH B MEXAHUKE.

Jemoncmpayuu.

[IpuMepbl TPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimel.

HccenenoBanne ycioBHil paBHOBECHS pblyara.

N3mepenue KII/[ HaKIIOHHOW MIIOCKOCTH.

W3yuyenue npaBuia peiuara Jis MOJABUKHOTO W HETIOJBUKHOTO OJIOKOB.

Omnpenenenue K11/ moaBuKHOTO U HEMTOJBUKHOTO OJIOKA.

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

N3ydeHne 3aKk0Ha COXpaHEHUSI MEXAHUYECKON DHEPIHUH.

8 KUIACC

Pa3znen 6. TensioBble siBJeHHUS.

OCHOBHbBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU CTPOCHUS
BemiecTBa. Macca W pa3mepbl aTOMOB M MOJIEKYJ. OMNbIThI, NMOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUSI MOJICKYJISIPHO-KUHETUYECKOU TEOPHH.



Mogenu TBEPIOTO, KHIKOTO M Ta3000pa3HOrO COCTOSIHUN BEIIECTBA.
Kpucrannnueckue u amopdusie Tena. I'paden — HOBBIM MaTepuan sl HOBBIX
TEXHOJIOTHHA. TEXHOJOTrHH TMOJYYEHUS HCKYCCTBEHHBIX aiMa3oB. OObsSCHEHHE
CBOMCTB T'a30B, )KMJIKOCTEH U TBEPABIX TEJI Ha OCHOBE IOJOKEHUH MOJEKYJISIPHO-
KMHETHYECKOW TeopuH. [I0BEpXHOCTHOE HATSKEHWE, CMAauMBaHUE, KallWJULIPHBIC
ABJICHHs. TENJOoBOE€ pacUIMpEHHE M C)KaTue. 3aBUCUMOCTb JaBJICHHS Ta3a OT
00BEMa, TeMIepaTypsbl.

Temneparypa. CBsA3b TeMIlepaTypbl CO CpEIHEH KHHETUYECKOM OJHEprueu
TEIJIOBOTO JIBMKEHHMSI YacTull. TemneparypHble IIKAJIbI.

BuyTtpennsis sHeprus. CnocoObl HW3MEHEHHS BHYTPEHHEH SHEpruu:
TeIuIonepeaaya 17§ COBEpLICHUE paboTHI. Bunsl TEIIONEPEAAYHN
TEILUIONIPOBOHOCTh, KOHBEKIUSA, U3ydeHUEe. Buapl Terionepenauu B MpUposae U
TexHuke. HeoOpaTUMOCTh TEIIOBBIX POLIECCOB.

KonunuecTBo Temnotel. YaenbHas TEMIO0EMKOCTh BellecTBa. TemaooOMeH U
TEIJI0Boe paBHOBecue. 3akoH HpioToHa-PuxmaHna. YpaBHEeHHE TEIIIOBOTO OajlaHca.

[InaBiieHWE U OTBEPAECBAHNE KPUCTAJUIMYECKUX BELIECTB. Y IEJIbHAS TEIJIOTA
miaieHus. [lapooOpasoBanue n konnaeHncauus. Mcnapenue. Kunenue. Y nenpHas
TEIUIOTa  HapooOpa3oBaHMs.  3aBUCUMOCTb  TEMIIEpPATypbl  KUIEHUS  OT
atMoc(epHoro naasiieHus. HachlllleHHBI M HEHachIIEHHBbIM map. BuaxHocTh
BO3/yXa.

OHEprust TOIUINBA. Y IeJIbHAS TEIJIOTa CTOPAHUS.

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

3aKOH COXpAaHEHHUS W NPEBPALICHUS DHEPTMU B MEXAHUYECKUX U TEIUIOBBIX
IIPOIIECCaX.

Jemoncmpayuu.

Habmtoienue OpoyHOBCKOTO JIBUYKEHUSI.

HaGmronenue nuddysuu.

HaGnrogenue sBIEHUI TMOBEPXHOCTHOIO HATSDKEHMS, CMAauyuMBaHHUS M
KaNWUISIPHBIX SIBIICHUU.

HabmroieHue TenjaoBoro paciimpeHust Ted.

W3MeHeHne nAaBiieHUs ra3a MpU HU3MEHEHMH OOBbEMa M HArpeBaHUM WM
OXJIQXKJECHUU.

[IpaBuiia u3MepeHUs TEMITEPATYPBI.

Bunbl Tenonepenaym.

OxJaxkieHue Ipy COBEPUICHUH PabOTHI.

HarpeBanue npu coBepiieHrH pabOThl BHEITHUMH CHUJIAMH.

CpaBHEHME TEITOEMKOCTEN pPa3IMYHBIX BEIIECTB.



Habnronenue kumneHusl.

HaOnroienre nocTosIHCTBA TEMIEPATYPhI 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 TteMmepatypbl IpPU MOMOIIUA KUIKOCTHOTO TEPMOMETpa H
JaTYuKa TEMIIEPATYPBL.

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

OmnpeneneHue JaBlIeHUS BO3IyXa B OAJTOHE HITPUILA.

HccnenoBanre 3aBUCHMOCTH JABJIEHUS BO3AyXa OT e€ro o0bémMa ®
TEeMIEPATYpPHI.

[IpoBepka runoTes3sl JUHEWHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA KUIAKOCTH B
TEPMOMETPUUYECKOUN TPyOKE OT TEMIIEPATYPHI.

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

HccnenoBanue sBIEHUS TEIJIOOOMEHA TMPU CMEUIMBAHUU XOJIOJHOW H
ropstue BOJIBL.

OmnpeneneHue KOJWYECTBa TEIJIOTHI, MOJYUYEHHOTO BOJAOW MpPH TEIII00OMEHE
C HArpeThIM METAJUIMUECKUM LIHJIUHAPOM.

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

Omnpenenenue yaelbHON TEIIOEMKOCTH BEILIECTBA.

Hccnenosanue npolecca UCIApEHUs.

Onpenenenne OTHOCUTENBHOM BIIAXKHOCTH BO3yXa.

Onpenenenue yaeabHOW TEMIOTHI MUIABICHUS JbJA.

Pazgen 7. JiekTpudecKkue ¥ MAarHUTHbIE SIBJICHUS.

OnekTtpu3auus Tel. J[Ba poaa 3ieKTpUyecKux 3apsiaoB. BzaumoneiicTBue
3apspKEHHBIX Tell. 3aKoH KyroHa.

Onekrpudeckoe mnoiie. Hanpsoxk€HHOCTH 3iekTpudeckoro nosist. IIpuHomn
CYNEPHO3UIIUU IEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snekTpuuecKux 3apsioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenue artoma. I[IpoBOAHMKH, IUAIEKTPUKA M TMOJYHPOBOJAHUKH. 3aKOH
COXPaHEHMS JIEKTPUUECKOTO 3apsia.

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

OnekTpuueckas 1enb. Cuna Toka. DIEKTPUUECKOe HaNpsiKEeHne. AMIIEpMETP
U BOJIBTMETP B IIEMU MOCTOSTHHOTO ToKa. CONMpPOTUBIICHHE MPOBOJHUKA. Y IEIBHOE



CONPOTHUBJIEHUE BellecTBa. 3akoH Oma i ydactka uend. IlocimenoBatenbHoe u
napajuiebHOE CoeIMHeHHE NpoBOAHMKOB. DJIC B e NOCTOSHHOIO TOKa. 3aKOH
Oma s monuoit nenu. [lpaBuna Kupxroda. Pacy€r mpocThIX 3ieKTpUUecKHX
nerneii. Heamnennrie 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 1oje 3eMJIM U €ro 3HAYCHUE [JIS KU3HU Ha 3eMJle.
OmeiT Opcrena. MarHutHoe Tone 3JIEKTpUdeckoro Ttoka. OnbeiT  Awmrepa.
[IpumeHeHnEe BIEKTPOMArHUTOB B TEXHUKE. JIeWCTBHE MArHUTHOTO IMOJsA Ha
OpOBOJHUK ¢ TokoM. Cuyma Ammepa UM omnpefesneHue €€ HalpaBICHUS.
DNEKTPOJBUIaTENb IOCTOSIHHOIO TOKa. MCIonbp30BaHME >SIEKTPOABUIATENICH B
TEXHUYECKUX YCT-POMCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIuM. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. CnocoObl MOJIYYEHUS AIEKTPUYECKOU DHEPTHH.
DONEeKTPOCTAHIIMM Ha BO300HOBIIIEMBIX HMCTOYHUKAX DSHEPIHUH. DKOJIOTMYECKUE
po6JieMbl 3HEpPreTUKU. TOIIMBHBIE 3JIEMEHTHI U 3JIEKTPOMOOMIIH.

Jlemoncmpayuu.

DJeKTpU3aLUs TEJL.

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

YCTpOUCTBO U IEUCTBUE IIEKTPOCKOIIA.

DnekTpocTaThyecKasi MHIYKIMS.

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 Pa3JEIEHNUs ITOJ0COB MarHUTa.

MonenupoBaH1E€ MarHUTHBIX MOJIEM MOCTOSSHHBIX MarHUTOB.

OmneIT Dpcrena.

MarsuTtHoOe 1osie Toka. DJIEeKTPOMArHmT.



JlelicTBHE MarHUTHOTO MOJI HA TPOBOJHUK C TOKOM.

DNEeKTPOIBUTATENlb MOCTOSHHOTO TOKA.

OneiTel @apajes.

DIIEKTPOTre€HEPaTOP NOCTOSTHHOTO TOKA.

Jlabopamopnvie pabomul u onvimaul.

OnpITel 10 HAOTIOACHUIO DSJCKTPHU3AIMU TEI MPU CONPUKOCHOBCHHH U
WHIYKIUEN.

HccnenoBanne NEUCTBUS — DJIEKTPUYECKOTO IMOJS HA MPOBOAHUKH H
JTUBJIEKTPUKHU.

COopka 1 HCTbITaHUE AIEKTPUUECKOM 1IETIH MOCTOSIHHOTO TOKA.

HccnenoBanre 3aBUCUMOCTH CHIIbI TOKA, MPOTEKAIOIIETO YEPE3 PE3UCTOP, OT
HaIPsHKEHUS Ha PE3UCTOPE U CONMPOTUBIIEHUS 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 3aK0oHA OMa JJ1s TOJTHOM 1EMu.

N3yueHne BOJIbTAMIIEPHBIX XaPAKTEPUCTUK HEITMHEUHBIX 3JIIEMEHTOB (JIAMIIBI
HaKaJMBaHUS I NOJYIPOBOJIHUKOBOIO IUOJA).

Onpenenenue pabOThI AAEKTPUUECKOTO TOKA, HIIYIIETO Yepe3 PE3UCTOP.

OnpeneneHne MOIIHOCTH JIEKTPUUECKOTO TOKA, BBIACIIIEMON HA PE3UCTOPE.

Omnpenenenue KII/[ nHarpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMOJIEUCTBUS MMOCTOSIHHBIX MAarHUTOB.

N3ydeHre MarHUTHOTO TMOJIsi TOCTOSIHHBIX MAarHUTOB MIPU UX OOBEIUHEHUU U
pazJieleHuN.

HccnenoBanue 1eWCTBUS 3JIEKTPUYECKOTO TOKa HA MArHUTHYIO CTPEJIKY.

OMBIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI B3aUMOJICHCTBUS 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 n3ydeHue paboThl JJIEKTPOIBUTATEIS.

N3mepenue KIIJI anmekTpoaBUrateibHONM yCTaHOBKH.

OneITBl 1O  HKCCIEIOBAHHUIO  SIBJICHUS JJIEKTPOMArHUTHONM HMHAYKIUU:
HCCIIeIOBAaHUE U3MEHEHUM 3HAUCHUS U HAIIPABJICHUS MHIYKIIMOHHOTO TOKA.



9 KIIACC

Pa3znen 8. Mexannueckue siBJeHHUS.

Mexannyeckoe aBmwkeHue. MatepuanbHas Touka. CrocoObl omMcaHus
MEXaHUYECKOTO JIBIKEHUS: TaOIUYHbIHN, rpaduueckuit, anHanmuTuaeckuii. Cucrema
orcuéta. OTHOCUTENBHOCTh MEXaHUYECKOTO JBUKEHHS.

BekTopHbI€ BEIMUMHBI, ONEPALMK C BEKTOPAMHU, IPOEKIMU BeKTOpa. Paguyc-
BEKTOP MATEPUAIIBHOW TOYKH, NEPEMENIEHHE Ha IUIOCKOCTH. PaBHOMepHOe
NPSAMOJMHEWHOE JBWXKEHUE. HepaBHOMepHOE TMPSAMOJIMHEWHOE JIBUKECHHUE.
Cpennsisi ¥ MTHOBEHHAsi CKOPOCTh Teja P HEPAaBHOMEPHOM JIBUYKEHUU.

Yckopenne. PaBHOYCKOpEHHOE MNPSIMOJIMHEMHOE JBWXKEHUE. Y CKOpEHUE
cB0OOIHOTO MageHus. OnbIThl [anues.

['padrueckass mHTEpnpeTalns YCKOPEHUS, CKOPOCTU, MPOUIEHHOTO MyTH U
IIEPEMEILICHHS IS IPSAMOJIMHENHOTO JBUKEHHS.

JIBukeHue Tena, OpOIIEHHOTO MO YIJIOM K TOPU30HTY.

JIBM>KEHME 110 OKPYKHOCTH. JIMHENHas CKOPOCTh, YITI0Bas CKOPOCTh, IIEPUOJ
¥ 4acToTa O0palleHus Npyu paBHOMEPHOM JABUKEHUU 0 OKPYKHOCTH. CKOPOCTh U
YCKOPEHHE NPU JIBUKEHUU IO OKPYKHOCTH.

Bexkrop cunbl. PaBHOAEHCTBYIOIMIAs cra.

IIepseiit 3ak0H HprotoHa. Bropon 3axkoH HeroroHa. Tperuii 3akoH HproToHa.
[IpuHIMII CYTIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHHS CKOJIbKEHHUS, CHJIa
TpEHUsI MOKOs, Apyrue Buibl TpeHus. KoadduimeHnt tpeHus.

JIBM>KEHHME TEN O OKPYKHOCTH IO IEVCTBUEM HECKOJIBKUX CHIL

3akoH bepnymnu u noabéMHas cuia Kpbula. COBpEMEHHBIE JIETATENIbHBIC
amraparel, CyJa HAa NOABOAHBIX KpbUIbAX, AaHTUKPBUIO HA CKOPOCTHBIX
aBTOMOOUIISIX. [[BHKeHHE Moe3/1a HAa MarHUTHOW MOAYIIKE.

Cuiia TSKECTM M 3aKOH BCEMHMPHOIO TATOTEHHS. J[BMKEHWE Tel BOKPYT
IpPaBUTAIIMOHHOTO IeHTpa (B ToMm uwmcie tiaHer Bokpyr Comnma). IlepBas
KOCMHMYECKast CKOPOCTb. HeBECOMOCTh U EPETPy3KH.

PaBHOBecue matepuanbHO TOYKU. AOGCOMOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpaleHus. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tenma. W3meHenune wumnynbca. KMmmoynse cuibl.  Ypyroe u
HEYIpPYyroe B3aUMOJECHCTBUE. 3aKOHbI HM3MEHEHHUSI W COXPAHEHHUS HUMITYJIbCA.
PeakTuBHOE NBUKEHUE.

Mexanudeckass pabora W MOUIHOCTb. PaboTa cuil TSHKECTH, YNPYTOCTH,
TpeHusi. CBA3b 3HEpPruM U padoThl. [loTeHInanbHas 3Heprus Tela, MOJHATOTO HaJl
MTOBEPXHOCTHIO 3eMJn. [loTeHIManbHas SHEeprus cxaTtoi npyxxuHbl. Kunernueckas
sHeprud. TeopemMa O KMHETUYECKON SHEPrHH. 3aKOH M3MEHEHHS U COXPaHEHMS
MEXaHUYECKON SHEPTHUU.



Hemoncmpauyuu.

Habnronenne MexaHM4eCcKOro ABMKEHUS TejJa OTHOCHUTEIBHO PAa3HBIX TN
OTCYETA.

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

N3mepeHre CKOPOCTH U YCKOPEHUS TPSIMOJIMHEWHOTO JIBUKEHUS.

HccnenoBanue Npru3HaAKOB PAaBHOYCKOPEHHOTO JABUKEHUS.

HaGmronenue nBM>XeHHs Tella o0 OKPY>KHOCTH.

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

HaOnronenue paBHOBecHs Tell, CBOOOHOTO MaJeHUs, KOJieOaHHsI MasiTHUKA B
WHEPLUUAIBHBIX CUCTEMAX KaK IMOJTBEPKICHUE MPUHIIUIIA OTHOCUTEIBHOCTH.

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

HabGnronenue paBeHCcTBa CHII IIPU B3aUMOJICHCTBUH TET.

M3meHeHune Beca Tena npu yCKOPEHHOM JABUKEHUU.

[lepenaya uMIrybca py B3aMMOJCHCTBUU TEN.

[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOJICUCTBUU TEIL.

CoxpaHeHne UMITyJIbCca MpU a0COJIFOTHO HEYIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHre NMITYyJIbCa IPHA YIIPYTOM B3aNUMOJICHCTBUU.

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.

OnpenencHue cpeaHeld CKOPOCTH CKOJNBKCHUS OpycKa WM JIBHOKCHUS
[IapyKa MO HaKJIOHHOW IIOCKOCTH.

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

HccnenoBanre 3aBUCUMOCTH IyTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBI)KCHUHU 03 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 CKOJBXEHUS OT  CHJIBI
HOPMAaJIbHOTO JIABJICHHUSI.

Omnpenenenue kodhGUIEHTa TPEHUS CKOTBKCHUS.

Onpenenenue KECTKOCTH NPYKUHBI.



HccnenoBanre 3aBUCUMOCTH CHJIb YIPYTOCTH, BO3HUKAIOIIEH B IPYKUHE, OT
CTeTnieHU epopMaIiiy MPY>KUHBI.

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

Onpenenenue pabOTbl  CUJIBI  YIOPYrOCTH TMpPU  MOABEME TIpy3a C
MCIIOJIb30BaHUEM HEMOJIBUKHOTO U TTOJABUAKHOTO OJIOKOB.

Paznen 9. Mexanuveckue Koj1e0aHus U BOJHBI.

KonebarensHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJIECOAHUM: IEPHO/I,
4yacToTa, aMIUIMTyJa. ['apMoHMYeckue KojebaHus. 3aTyXawlue KoJieOaHus.
Boinyxiennblie konedanus. Pezonanc.

MaremaTnyeckuii U TPYKUHHBIM MasTHUKHU. [IpeBpamienue sHeprum npu
K0JIE0ATEIbHOM JIBHKEHUU.

Mexannueckue BoJIHBL. [IpomonbHble W monepedHble BOJIHBL. (CBOMCTBa
MEXaHUYECKUX BOJIH: MHTEpepeHius u qudpakius. JJmHa BOJTHB U CKOPOCTh €€
pacripocTpaHeHus. MexaHn4ecKue BOJIHBI B TBEPIOM TeJle, CEHCMHUYECKUE BOJIHBI.

3ByK. PacnpocTtpanenue m oTpakeHHe 3ByKa. | pOMKOCTH 3ByKa M BBICOTA
ToHa. Pe3zonanc B akyctuke. Mudpa3sByk u yinbTpasByk. Hcmnonb3oBaHue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOJIOTHUSAX.

Jlemoncmpayuu.

HaOmronenne koneOaHuii Ted IIOA JOEWCTBUEM CHJIBI TSHKECTA W CHIIBI
YIPYTOCTH.

Hab6mronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HaOmronenne BeIHYKICHHBIX KOJIGOAHUM U pe30HaHCa.

PacnipocTpaneHue npo10IbHBIX U MOMEPEYHBIX BOJIH (HA MOJIETIH).

HaOmronenue natepdepeHunn U 1udppakiiiv BOJIH Ha TOBEPXHOCTH BOJIBI.

HaOmronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHI pE30HAHC.

Jlabopamopuvie pabomul u onvimol.

OmnpeneneHue 4aCTOThI U NMEepUojia KojaeOaHui MaTeMaTUYECKOTO MasTHHUKA.

OmnpeneneHue 4acTOThl U MEPUOAA KOJIeOaHUH NPYKUHHOTO MasiTHUKA.

HccnenoBanre 3aBUCMMOCTH MEpUOa KOJIeOaHU Ipy3a Ha HUTH OT JJIMHBI
HUTHU.

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

[IpoBepka HE3aBUCUMOCTH TEpHOJa KOJeOaHUN TIpy3a, MOABEHICHHOTO K
JIEHTE, OT MaccChl Tpy3a.

OnBITHI, IEMOHCTPUPYIOITNE 3aBUCUMOCTD MEPHO/Ia KOJIeOaHUN MPYKUHHOTO
MasiTHUKA OT MACChl Ipy3a U KECTKOCTH MPYKUHBI.

N3mepenue yckopeHusi CBOOOIHOTO MaieHUsI.



Paznea 10. DneKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DONeKTpOMarHuTHOE  MoJie.  DJEeKTpOMarHuTHole  BoiHbL.  CBolcTBa
AIEKTPOMArHUTHBIX BOJH. [llkama snekTpoMarHUTHBIX BOJIH. Mcmonb3oBaHue
AIEKTPOMArHMTHBIX BOJIH IS COTOBOM cBsi3U. Pammonokanus. Kocmuueckas
CBA3b.

OnexkTpomarHuTHas npupoaa cBera. CkopocTh cBeTa. BoIHOBBIE CBOWCTBa
cBeTa: MHTephepeHLrs U AUPPaKIIHsL.

Jemoncmpayuu.

CBOIICTBA PJIEKTPOMATHUTHBIX BOJIH.

HNutepdepenius u qudpakiuys cBeTa.

Jlabopamopuvie pabomul u onvimaol.

W3yyeHue CBOMCTB 3JIEKTPOMATHUTHBIX BOJH C MOMOIIBIO MOOMIBHOIO
TenedoHa.

[TpoBeneHne onpITOB MO HAOIIOAEHUIO UHTEP(EPEHIIMU U AUPPAKIIMU CBETA.

Pa3zgea 11. CBeroBble siBJICHHS.

JlyueBass MoJenb CBE€Ta W TE€OMETpUYecKas onTuka. VCTOYHHMKHM CBerta.
[IpsmonuHeliHOe pacnpocTpaHeHue cBera. 3JarmeHus Connuma u o JlyHBIL
Otpaxxenne cBera. Ilnockoe 3epkano. 3akoH oTpaxeHus cpeta. lloctpoeHue
n300pakeHuit, COOPMUPOBAHHBIX 3€PKAJIOM.

[Ipenomiienue cBeTa. 3aKOH NpesioMiieHus cBeta. [loHoe oTpakeHue cBeTa.
Hcrnonb30BaHuE MOJTHOTO OTPAXKEHUSI B ONTUYECKUX CBETOBOAX, ONTOBOJOKOHHAS
CBS3b.

Jlunza, xonx nyderr B nuH3e. @Popmyna TOHKOM JMH3BL llocTpoeHue
n300pakeHnii, CHOPMHUPOBAHHBIX TOHKOW JHH30M. OnTuyeckas cucrema
¢doToanmapata, MHKPOCKONAa M TeJeckoma. [7a3, Kak onThyeckas CcucreMa.
bim30opyKkocTh U 1adbHO30PKOCTb.

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

Hemoncmpauuu.

[IpssmonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonmy4yenune n300paxxeHu B IIIOCKOM 3€pKaJe.

[IpenomiieHue cBera.

OnTuuecKkuii CBETOBO/I.

Xop nydei B coOuparonieit JIMH3e.

XoJ Jiy4er B paCCEUBAIOIIEH JIMH3E.

[Toryuenue n300pakxeHnuii ¢ TOMOIIBIO JINH3.

[Tpuniun gevicTBus dhoToamnmapara, MUKPOCKOTIA M TEJIECKOIIA.

Monenb riasa.



Pa3noxenue 6eoro cBera B CIEKTP.

[Tomryuenue 6enoro cBeTa mpu CIOKEHUH CBETA Pa3HBIX IIBETOB.

Jlabopamopuvie pabomul u onvimol.

HccnenoBanre 3aBUCHMOCTH YIVIA OTPaKEHUSI CBETOBOrO Jyda OT yIJia
MaJICHUS.

W3yyeHnue 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 (QOKYCHOIO pacCTOSHUS M ONTHYECKOW CHIIBI COOMparomie
JIMH3BL.

OnBITHI IO Pa3JIOKEHHUIO OEJIOr0 CBETA B CIIEKTP.

OneITHl 1O BOCHPHUATHIO IIBETa NPEIMETOB IMPU HUX HAOIIOACHUM 4Yepes
[[BETOBbIE (DUIIBTPHI.

Paznen 12. KBaHnTOBbBIE SIBJICHUS.

OmneiTel Pe3epdpopna m mianerapHas Mozenb atoma. Monens aroma bopa.
Hcnyckanue u normonieHne ceeta aroMoM. KBaHTel. JInHevaTeie CIIEKTPHI.

PanuoaktuBHOCTh. AJb(a-, 6eTa- U ramma-usinydenus. CTpoeHre aTOMHOTO
anpa. HykionHas wmopens atomHoro snapa. HWM3ortonsl. PaanoakTuBHBIE
npespanieHus. llepuon monypacnaga atoMHbIX siaep. JercTBue pagnoakTUBHBIX
U3JTy4eHHUI Ha )KUBBIE OPraHU3MBbI. 3alUTa OT PAAMOAKTUBHOTO U3ITyUYEHHUS.

SnepHble peakuuu. 3aKOHBI COXPAHEHHUs 3apsiJOBOTO M MAacCOBOIO YHUCEI.
OHeprus cBsi3M aTOMHBIX sAnaep. CBs3bp Macchl W AHEpPruM. Peakiuu cuHTE3a U
nenenus spep. Mcrounuku sHeprun CosiHIA W 3BE3A. SlnepHas »>HEpreTHka.
DKOJIOTMYECKHE MPOOJIEMbI SAEPHONM SHEPTETUKH.

Hemoncmpayuu.

CrexTpbl U3Ty4YEeHUS U MOTJIOIEHUS.

CrekTpsl pa3IM4yHbIX a30B.

CnekTp Boaopoa.

Hab6nronenue tpekoB B kamMepe Bunbcona.

PaboTa cuérunka HOHU3UPYIOUINX U3ITYyYEHUH.

Peructpanus n3mydeHus: IpUPOJIHBIX MUHEPATIOB U MTPOJLYKTOB.

Jlabopamopuvie pabomul u onvimaol.

HaOmroneHue CrlomHbIX U JIMHEHYAThIX CIIEKTPOB U3ITyUCHUS.

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

H3mepenne paanoakTUBHOTO (OHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.



[ToBTOpHUTENHEHO-00001AIOMINI MOTYIb TIPEIHA3HAYEH JIsl CUCTEMAaTU3alun
u  0000mEeHWS TPEIMETHOTO  COACPKAHWSA W OMbITa  JICSITEIBHOCTH,
npUOOPETEHHOTO MPU M3YYEHHH BCEro Kypca (pu3mku yriayOiaEHHOTO ypoBHS, a
TaKKe ISl IOJITOTOBKM K OCHOBHOMY T'OCY/IapCTBEHHOMY 3K3aMEHY 10 (pU3HKE.

B nmpomecce wu3ydeHuss JaHHOTO MOIYJSI PEANU3YIOTCS M TOJIy4aroT
JajpHeWIlee pa3BUTHE Y4eOHbIE JCHCTBUS, OOECHEUYMBAIONINE JOCTHKEHUE
OpPEIMETHBIX M METalNpeJIMETHBIX pe3yJbTaToB o00y4yeHus, (opMUPOBaHKE
€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: OOBSICHEHUE U ONKUCAHUE SIBJICHUI HA OCHOBE
npuMeHeHus: GU3NYECKUX 3HAHWM, MCCIeA0BaTEeNbCKUE NEUCTBUS (BBIIBUKEHUE
TUIO0TE3, MOCTAHOBKA II€JIM W IUIAHUPOBAHUE MCCIICOBAHUS, aHAIIU3 JAHHBIX U
MOJIyYEHHUE BBIBOJIOB).

[IpenmoutuTenbHOl  QOpPMON  OCBOCHHST MOIYJNA SIBISETCS TMPAKTUKYM,
porpamMma KOTOpOTO BKJIFOUYAET:

peuieHue 3a1ad, OTHOCSIIMXCA K PasIMYHBIM pasfellaM M TeMaM Kypca
(U3HUKHY, B TOM YKCIE 33]]a4, UHTETPUPYIOLIUX COAEPKaHUE PA3HbIX Pa3/IeIioB;

BBITIOJTHEHUE JIA0OPATOPHBIX padOT U OMBITOB (BKJIOYAst PaOOTHI U OMBITHI U3
NEepeUyHe K pas3fenaM Kypca) B YCIOBHUSAX CaMOCTOSATENBHOIO IJIAHUPOBAHUS
IPOBEJCHUS UCCIIE0BaHMs, BbIOOpa 1 000CHOBAaHUSI 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 MOBTOPUTEIBLHO-0000IIAIONIETO MOJIYJIS MOXKET 3aKaHUMBATHCS
MPOBEICHUEM JMArHOCTUYECKON padOThl 3a Kypc (DU3UKH YIIIyOJIEHHOIO YPOBHS,
BKJIFOYAIOLIEH 3a/laHds Pa3sHOTO YPOBHS CIIOXKHOCTH. Pe3ynbTaTsl BBITOIHEHUS
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'PAMMEI 110 ®U3UKE
HA YT'JIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3ydenne (u3MKu Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HAMpaBICHO
Ha JOCTHKCHHE JINYHOCTHBIX, METAPEAMETHBIX U IPEIMETHBIX 00pa30BaTEeIbHBIX
pe3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynbprare nzyueHus GU3MKU HA YPOBHE OCHOBHOI'O 00111er0 00pa3oBaHUs
y oOyuaromierocs OyayT cpopMuUpoBaHbl CIEAYIONINE JIUYHOCTHBIE PE3yJIbTaThl B
YacCTH:

e I)nampuomuueckozo eocnumanus:

IIPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOM
bu3nUecKoil HayKH;

LEHHOCTHOE OTHOUIEHHE K JOCTUKEHUSM POCCUMCKUX YUEHBIX-(DU3UKOB;

o 2)2pasicoanckozo u OyxXo6HO-HPABCMEEHHO20 60CHUMAHUA:

TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYKJI€HHH OOIIECTBEHHO 3HAYMMBIX
U 3THYECKUX MPOOJEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN
busuKy;

OCO3HAHME BAXKHOCTU MOPAIBHO-3TUYECKUX IPUHLMUIIOB B JEATEIBHOCTH
Y4EHOTO;

e 3)3cmemuuecKozo 60CRUMAHUA:

BOCHIPUSATHE ICTETHUUECKUX KauecTB (PU3MUECKON HayKu: €€ rapMOHUYHOIO
IIOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JJAKOHWYHOCTH;

e 4)uyennocmu HayuHo20 NO3HAHUA:

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

OpUEHTalUus B JIEATEIBHOCTM Ha COBPEMEHHYIO CHCTEMY Hay4yHBIX
MIPEICTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS IPUPO/IBI;

pa3BUTHE HAY4YHOW JHOOO3HATEIBHOCTH, MHTEpPEca K HCCIEI0BATENbCKON
NesTEeIbHOCTH;

o S)ppopmuposanusn Kyabmypsl 300p06ba U IMOUUOHAIBLHO20 ONAZONOSYYUA:

OCO3HaHWE LIEHHOCTH Oe3omacHoro o0pa3a JKM3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXXHOCTH TpaBWi 0€30MacHOro TMOBEACHUS Ha
TpaHCIOpPTE, Ha JAOpOrax, C JJIEKTPUUYECKUM M TEIUIOBBIM O0OpYIOBAHHEM B
JIOMAIITHUX YCIIOBHUSIX;

chOpMHPOBAHHOCTh HaBbIka pedJeKkcud, MPU3HAHUE CBOETO TMpaBa Ha
OLIMOKY M TaKOTO K€ MpaBa y APYroro 4yejaoBeKa;

e 6)mpyooeozo eocnumanus:



AKTUBHOE YYacCTHE B PEIIEHWU MPAKTHYECKUX 3a7ad (B paMKax CEMbH,
00pa30BaTeNbHON OpraHU3alllK, TOPoJa, Kpasi) TEXHOJOTHYECKONH M COIHMAIbHOM
HANpPaBJIEHHOCTH, TPEOYIOIIUX B TOM UKCIe U (PU3MUECKUX 3HAHUI;

UHTEPEC K MPAKTUYECKOMY U3yUEHHUIO Mpodeccuid, CBI3aHHBIX ¢ (HU3UKOI;

o 7)IK0S102UUECKO20 6OCNUMAHUA:

OpUEHTAlUS Ha MPUMEHEHHE (PU3MUECKUX 3HAHWUW AJI1 pelleHus 3aaad B
o0nacTh OKpyKarlolleld cpeabl, IUIAaHUPOBAaHHUS TMOCTYIKOB M OIIGHKH UX
BO3MOKHBIX MOCIEACTBUAN JIJIs1 OKPYKAIOLIEH CPEJIbI;

OCO3HaHHME TJI00aTBHOTO XapakTepa JKOJOTMYECKHX MpolieM M MmyTed ux

pelieHus;
o 8)adanmayuu K uUsMEHAIOUWUMCA YC108UAM COUUATLHOU U RPUPOOHOIL
cpeowl:

HOTPEOHOCTh BO B3aUMOJICHCTBUU NIPU BBIIOJHEHUM MCCIEAOBAHUN U
IPOEKTOB (PU3UYECKOM HANIPaBIEHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSM JAPYTUX;

NOBBIIIEHHE YPOBHS CBOEH KOMIIETEHTHOCTH 4epe3 MPaKTHYECKYIO
NeSATEIbHOCTD;

NOTpeOHOCTh B (DOPMHUPOBAHMM HOBBIX 3HAHUW, YMEHHUU (HOPMYIUPOBATH
UJIeU, OHATHUS, TUIIOTE3bl O GPUBNYECKUX OOBEKTAX U SIBICHUSAX;

0CO3HaHue Je(UIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEW B 00J1acTH
busuky;

IUIAHUPOBAHUE CBOEr0 pPAa3BUTUA B NPHOOPETEHHH HOBBIX (DU3MUECKUX
3HAHUU;

CTPEMJICHHE aHAJIN3UPOBATh U BBISIBIISITh B3aUMOCBSI3U IIPUPO/IbI, 00IIECTBA U
HYKOHOMHUKH, B TOM YHCJIE C UCIOIb30BAaHUEM (PU3UUECKUX 3HAHUM;

OLICHKA CBOMX JEWCTBUU C YYETOM BIMSHHS Ha OKPYKAlOLIyI Cpeny,
BO3MOYKHBIX IJI00ATbHBIX OCIEICTBUM.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesympraTe OCBOCHHS TporpamMmbl MO (HU3WKE HA YPOBHE OCHOBHOIO
oO1ero oopazoBanus y o0ydarorierocsi OyayT cpopMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOITNE T03HABATEIILHBIC YHUBEPCAIbHBIC yUeOHBIC TCUCTBHUS,
KOMMYHHKATHBHBIC  YHUBEPCAJIbHBIC  Y4eOHBIC  JICUCTBUS,  PETYJISATHBHBIC
YHHUBEPCAJIbHBIC yU4eOHBIC ICHCTBHS.

Ilo3HaBaTe/IbHBbIC YHHBEpPCAJIbHbIE y4eOHbIE 1eiCTBUA
ba3zoBble JJoruueckune aAeicTBUA:
BBISIBJISITh M XapaKTepU30BaTh  CYIIECTBEHHbIE MPU3HAKHM OOBEKTOB
(stBIIEHUIN), KIIACCU(PUITUPOBATH HX;
BBISIBJISITH 3aKOHOMEPHOCTH U MPOTHUBOPEUHUSI B pacCMaTpUBAEMBIX (akTax,
JAHHBIX U HAOJIOACHUSX, OTHOCSIIUXCS K (PU3NYECKUM SIBICHUSIM;



BBISIBJISITH TPUYMHHO-CICJCTBEHHBIE CBA3M TNPU H3YYCHHH (PUIUUECKUX
SBJICHMA M IIPOLIECCOB, J€JaTh BBIBOJAbI C HCIOJIb30BAHUEM JAENYKTUBHBIX U
WHIYKTUBHBIX  YMO3aKJIIOUEHHWH, BBIABATaTh THUIOTE3bl O  B3aHMMOCBS3SX
(bu3MYEeCKUX BEJIUYUH;

CaMOCTOATENILHO BBIOMpATh CHOCOO pelieHus yueOHou (u3nyeckod 3amadu
(cpaBHEHHE HECKOJBKHMX BApUAHTOB PEIICHUS, BHIOOp HanOolsiee MOIXOISILIErO C
Y4ETOM CaMOCTOSITENIBHO BBIICJIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

HCITI0JIb30BaTh BOMPOCHI KaK UCCIIE0BATEIbCKUI HHCTPYMEHT MTO3HAHMS;

MPOBOJUTH MO CaMOCTOSATEIHLHO COCTaBJICHHOMY IJIaHY OMBIT, HECIOMKHBIM
(bU3NYECKUil IKCIIEPUMEHT, HEOOIBIIIOE UCCIIeT0OBaHNE (PHU3NIECKOTO SBIICHHUS,

OLIEHMBATh Ha MPUMEHUMOCTH U JIOCTOBEPHOCTh MH(POPMAIIHIO, TTOTYUYECHHYIO
B XOJI€ UCCJIEI0OBAHMS WM HKCIIEPUMEHTA;

CaMOCTOSITENILHO (pOpMyIHpoBaTh OOOOIIEHHS W BBIBOJBI IO peE3yJibTaTaM
IPOBENEHHOTO HAOIIOAEHUS, OIIbITA, HCCIIEIOBAHUS;

IIPOTHO3UPOBATh BO3MOYKHOE JaJIbHEHIIIEE pa3BUTHE (PU3MUECKUX TPOLIECCOB,
a TaKKe BBIJBUTATh MPEIINOJIOKEHUS 00 MX Pa3BUTHUH B HOBBIX YCIOBUAX H
KOHTEKCTax.

Pabora c nndopmanueii:

NPUMEHATh PA3JIUYHBIE METOJbl, MHCTPYMEHTBl M 3alpOChl MpPU TOHUCKE H
oTOOpe MH(POPMALIUU UK JAHHBIX C YUETOM MPENIOKEHHON YUeOHOU PU3nyecKon
3a]a4H;

aHaJIM3UpPOBaTh, CHUCTEMATU3UPOBATh W HHTEPIPETUPOBATH HHPOPMAIIIIO
pa3IMyYHBIX BUAOB U (POPM MPEICTABICHMUS;

OLICHMBATh HAAEKHOCTh HMHMOpPMALMU MO KPUTEPHUSIM, MPEIIOKEHHBIM
yUUTENEM UIU CHOPMYITHMPOBAHHBIM CAMOCTOSTENBHO;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMalbHYIO  (OpMYy  NpEACTaBICHUS
uHGOpMaAllMU W WJUIIOCTPUPOBATh peEIIaeMble 3aJaud HECJIOKHBIMH CXEMaMH,
JyarpaMMamMu, MHOM TpaduKoil 1 UX KOMOMHAILUSIMU.

KoMMyHHKAaTHBHBIE YHHBepCcAIbHbIe YueOHbIe 1eliCTBUSA:

B XOJ€ OOCYXJeHHA YydyeOHOro MaTepuana, pe3yJbTaTOB JIa0OPATOPHBIX
paboT W TPOEKTOB 3aJaBaTh BOMPOCHI IO CYMIECTBY OOCYXIaeMOW TEeMbl U
BbICKA3bIBaTh UJEH, HAllEJICHHbIE Ha pelIeHHe 3aJaud U MOJAJep)KaHue
OJ1aroKeJIaTeILHOCTH OOIIEHHUS;

COTIOCTABJIATh CBOM CYKJICHUS C CYKICHHUSIMH JIPYTHUX YYaCTHUKOB JHMAJIOTa,
OOHapyXHBaTh PA3IUIHNE U CXOACTBO MO3UIIHIA;

BBIp2XaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;

nyOJIMYHO TMPEACTaBIATh PE3YJIbTAThl BBHIMOIHEHHOTO (PU3UYECKOTO OIBITa
(3KCIIepUMEHTa, UCCIIeI0BaHUs, IPOEKTA);



MOHMMATh U MCIOJB30BAaTh MPEUMYIIECTBA KOMAaHAHOW M WHIUBUIYaJIbHOU
paboTHI IPU PEIIeHUU KOHKPETHON (PU3NYECKOM MPOOIEeMBbI;

NPUHUMATD e COBMECTHOW JESATENIbHOCTH, OPTraHU30BBIBATH JEHCTBUS TIO
e€ MOCTM)KEHUIO: pACHpEeleNsiTh pOoJid, OOCYXIaTh TPOLECCHl M PEe3yJbTaThl
COBMECTHOM paboThl, 000011aTh MHEHHS HECKOJIBKUX JIIOJICH;

BBITIOJHATH CBOIO YacTh pabOThI, AOCTUras KadyeCTBEHHOIO pe3yibTara IO
CBOEMY HAIpaBJICHUI0O M KOOPAMHUPYS CBOU JIEHCTBUSA C JPYTHUMH UYICHAMH
KOMAaH/IbI;

OLIEHMBATh KayeCTBO CBOEr0 BKJaJa B OOIIMH MPOAYKT IO KPUTEPUSM,
CaMOCTOSITENIEHO C(HOPMYITHMPOBAHHBIM YUaCTHHUKAMH B3aUMO/ICHCTBHSL.

PeryisiTuBHBIC YHUBepCaJbHbIe y4eOHbIe AelicTBUS
Camoopranusanms:

BBISIBJIATH IPOOJIEMBI B )KU3HEHHBIX M YUEOHBIX CUTYALMSIX, TPEOYIOUIUX IS
penieHus GU3NUECKUX 3HaAHU;

OPUEHTHPOBATbCA B  PAa3IMYHBIX  IOAXOAAX  NPHUHATHS  PEIICHUM
(MHIUBUYaJIbHOE, IPUHATHE PELIEHUS B TPYIIIE, IPUHATUE PELICHUN IPpyIIon);

CaMOCTOATENIbHO COCTaBJIATh AJNTOPUTM pelieHUs (PU3NYECKOM 3aaud WIH
IUIAH UCCIIEJJOBAHUA C YYETOM HMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMEHTHPOBATh IIPEIaracMble BAPUAHThI PELICHUM;

Jies1aTh BbIOOpP U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJIEKT:

JaBaTh aJIEKBaTHYIO OLIEHKY CUTyalluu U Mpejiararh rjiaH €€ U3MEeHEHHUS,

OOBSACHATh  MPUYMHBI  JOCTHXKEHUS  (HEIOCTH)KEHHS])  pe3ysIbTaToOB
NeSITeIbHOCTH, JaBaTh OLEHKY PUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTh (B TOM YHCJIE B XOJ BBIITOJHEHHUS
(bu3MUEeCcKOro HCCIeJOBaHUS WM MPOEKTa) HA OCHOBE HOBBIX OOCTOSITENBCTB,
W3MEHUBUINXCS CUTYallMi, YCTAHOBJIEHHBIX OIIMOOK, BOBHUKIINX TPYJIHOCTEM;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LIEJIM U YCIOBUSAM.

CTaBUTh ce€0sl HA MECTO JPYroro yejaoBeKa B XOJ€ CIopa WIH JUCKYCCUM Ha
HAy4YHYIO TEMY, IOHUMATh MOTHBbI, HAMEPEHUS U JIOTHKY JIPYroro.

MPU3HABATh CBOE MPABO HA OLIMOKY MpH PEelIeHUH (PU3NYECKUX 3a7ad UM B
YTBEPKJICHUSIX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO APYroro.

HNPEAMETHBIE PE3YJIBTATBI

K koHIty 00ydenus @ 7 Kiacce IpeIMETHBIC PE3yNIbTAThl HA YIITyOJIEGHHOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:
WCITIOJIB30BATh MOHATHUS: (PU3NUYECKHE M XMMHUYECKHUE SBIICHUS, HAOIOICHNE,
DKCIIEPUMEHT, MOJIe]b, THUIOTE3a, €IUHMIBI (U3UUYECKUX BEITUYMH, aToM,
MOJIEKYJIa, arperaTHble COCTOSIHUSI BeEIlecTBa (TBEPAOE, JKUJIKOE, Ta3000pa3Hoe),



MEXaHUYECKOE JBWKEHUE (PABHOMEPHOE, HEPaBHOMEPHOE, MPSMOJMHENHOE),
TPAeKTOpHs, paBHOACUCTBYIOIIast cuil, nedopmanus (ympyrasi, IUIacTHYecKas),
HEBECOMOCTb, COOOIAIOIINECS COCYIbI;

YBEPEHHO pa3nuyarh siBiieHus (Auddy3us, TEIIOBOE ABUKEHUE YaCTHUIL
BEIIIECTBA, PAaBHOMEPHOE JBWKEHHE, HEPABHOMEPHOE JBUKEHUE, WHEPIus,
B3aUMOJICUCTBHE TEJ, PABHOBECUE TBEPBIX TEJI C 3AKPEIIEHHON OChIO BpalICHUS,
nepenavya JaBleHUS TBEPABIMH TelaMH, >KUIKOCTSIMHU U Ta3aMH, aTMochepHoe
JIaBJICHUE; TUIaBaHUE TeJ, TPEBPAIICHHS] MEXaHUYECKOW SHEPTUN) 10 OTIMCAHUIO UX
XapaKTEpHbIX CBOMCTB M Ha OCHOBE OIBITOB, JAEMOHCTPUPYIOIIUX JIaHHOE
busnuecKoe SIBICHHUE;

pacro3HaBaTh  MPOSABICHHWE  W3YUYEHHBIX  (U3MYECKUX  SIBJICHUNA B
OKpy’XaromeM Mupe (B TOM yucie (U3NYECKUE SIBICHUS B MPUPOJE: MPUMEPHI
JBIKEHUS C PA3IMYHBIMU CKOPOCTSAMH B KUBOW U HEXHUBOU MpUpPOJE, NEHCTBUE
CHJI TSKECTH, TPEHUS, YIIPYTOCTH B IPUPOJIE U TEXHUKE, BIMSHHE aTMOC(PEPHOTO
JIaBJICHUS HA JKUBOW OpraHu3M, IJIaBaHWE PhIO, pbIYard B Telie YelOBEKa), Mpu
TOM NEPEBOJIUTH MPAKTHUUYECKYIO 3aJady B Y4EOHYIO, BBLACIATH CYLIECTBEHHbIE
CBOMCTBa (Mpu3HaKu) GU3UIECKUX SIBICHUN;

OINKCHIBaTh WU3YUYCHHBIE CBOMCTBA TeN W (U3NYECKUE SIBICHUS, UCIOJB3YS
¢uznyeckue BeIMUYUHBI (Macca, OO0BEM, IUIOTHOCTh BEUIECTBA, BpeMs, IYTh,
CpEIHSAsI CKOpPOCTh, CHJIa YNPYTOCTH, CHJIa TSKECTH, BEC Tella, CUia TPEHUS,
JaBJIEHUE TBEPAOIO Tejla, JABJIEHUE CTOJ0a >KUIKOCTH, BBITAJIKUBAIOLIAs CHUJIA,
MexaHuyeckas paboTa, MOIIHOCTh, IUIEYO CHJIBI, MOMEHT CHJIbI, KO3(PUIHMEeHT
MOJIE3HOTO JIUCTBUSA MEXaHU3MOB, KHUHETUYECKasl U IOTEHUMAIbHAsL SHEPTUs ), IPU
ONKCAaHUU TPABUIBLHO TPAKTOBATh (PU3MUECKHUM CMBICI MCHOJb3YEMBIX BEIUYMUH,
uX O0O03HAUYEHUS M EIWHUIBI (PU3NIECKUX BEIUYUH, HAXOAUTH (POPMYIIHI,
CBSI3BIBAIOIIUE TAHHYIO (DU3MUECKYIO BEIMUMHY C APYTUMHU BEIIMYUHAMH, CTPOUTH
rpayKy U3y4eHHbBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUNH;

XapaKTepu30BaTh CBOMCTBAa TeJ, (U3MUECKHE SBJICHHUS U IPOILECCHI,
UCIIONIb3Ysl TIPABWJIA CIIOKEHUSI CUJ (BIOJb OJHOM MIpsiMoii), 3akoH I'yka, 3aKoH
[lackansg, 3akoH Apxumena, MPaBUIO paBHOBeCHs pblyara (010Ka), «30J0TOe
NPAaBUJIO» MEXAaHUKH, 3aKOH COXPAaHEHUS MEXaHWYeCKOW SHEPTruu, MpPH ITOM
JlaBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA M 3aIllMChIBaTh €r0 MAaTEMaTUYECKOEe
BBIPAKEHUE;

CTPOUTH MPOCThIE (PU3MUECKHE MOJEIN PEeaTbHBIX OOBEKTOB, MPOLIECCOB U
SBIICHUH, BBIACIATH TPHU ITOM CYIIECTBEHHBIE M BTOPOCTETICHHBIE CBOWMCTBA
00BEKTOB, IIPOIIECCOB, SIBICHUMN, MPUMEHATh (PU3HUCCKHIE MOJICTH I OOBSICHCHHS
(bu3nYECKUX MPOLIECCOB U pEIIeHUs] YUeOHBIX 3aj1ay;

OOBSCHATH (PU3NYECKHUE SIBICHHUS, IPOLECCHl U CBOWCTBA TEJ, B TOM YHCIIE B
KOHTEKCTE CHUTyalluidi MPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa, W pelaTh
KaueCTBEHHbIE 337aud, B TOM YHCIE TPEOYIOIIUE YKMCIEHHOIO OLIEHUBaHUS
XapaKTEepHBIX 3HAYCHUHN (U3NYECKUX BEIUYUH, IPU 3TOM BbIOMpaTh a/IeKBaTHYIO
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(bu3NYECKYI0 MOJEIb, BBIBISATH MPUYMHHO-CIICCTBEHHBIEC CBSI3U M BBICTPAUBATh
JIOTUYECKYI0 ILENOYKY pACCYKICHHM C ONOpOM Ha W3y4YEHHBIE CBOMCTBA
bu3NYeCcKuX SBICHUH, (PU3NYECKHUE 3aKOHBI, 3aKOHOMEPHOCTH ¥ MO/IEIIH;

pemaTth pacy€THbie 3a1auu (B 2—3 JAEHCTBUSI) MO M3y4yaeMbIM TeMaM Kypca
bu3uKy, BIOUpas aIeKBaTHYIO (PU3HUECKYIO MOJIENb, C UCTIOIb30BAHUEM 3aKOHOB
U (HOpMYyIl, CBA3BIBAIOIINX (PU3NUECKUE BEIMYMHBI, 3aMUCHIBATh KPATKOE YCIOBUE
U DPa3BEPHYTOE pEIICHHE 3a/ladyM, BBIABISATH HEJAOCTAIONINE WM W30BITOYHBIE
JaHHBIE, OOOCHOBBIBaTH BBHIOOp METOJA pEHICHUS 3a/Jayd, HCIOIb30BaTh
CIIPABOYHBIE JaHHBIE, MTPOBOJUTH MaTeMaTUYECKHE MPeoOpa3oBaHUS U PACUETHI,
OLICHMBATh PEATMCTUYHOCThH MOJYYEHHOTO 3HA4YeHUs (PU3NYECKON BEIMYUHBI U
ONPENENATh PAa3MEPHOCTh (PU3NYECKOM BEJIMYMHBI, MOJIYYEHHOW NPHU PEILICHUH
3a]1auu;

pacno3HaBaTh MPOOJEMBbI, KOTOPHIE MOXHO pEUIUTh MpU  [OMOIIU
¢u3nyecKux METOAOB, W NpeljaraTb OPUEHTHUPOBOYHBIA CIOCOO peUIeHHs, B
ONMMCAHWM  WCCJIENOBAHMS  PAclO3HaBaTh  MPOBEPSAEMOE  MPEANOJI0KECHHE
(rumnoTesy), UHTEPIPETUPOBATH MOTYUEHHBIN PE3yNIbTaT;

MPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3UUYECKUX SIBJICHUN WA (PU3UUECKUX
cBOoMcTB Ten (Auddys3us, TEIUIOBOE pACUIMPEHUE TIa30B, SBJICHUE HWHEPLUH,
WU3MEHEHUE CKOPOCTHU IIPH B3aMMOJEHCTBHH TEJl, IEpelada JABJICHUS KUIKOCTBIO
U Tra3oM, MpOSBIEHUE JEUCTBHUS aTMOCHEPHOro AaBJIEHUS, NEHCTBHUE MPOCTHIX
MEXaHU3MOB): (HOpPMYJIMPOBATh MPEIANOJIOKEHUE (TUMOTE3Y) O BO3MOXKHBIX
pe3ysibTaTax HaOJII0AEHUN, CAMOCTOSITENILHO COOUPaTh YCTAHOBKY U3 U30BITOYHOTO
Habopa 006opyaoBaHUs U (HOPMYIHPOBATH BHIBOBI;

OPOBOAUTH TMpsIMbIE M KOCBEHHBbIE H3MEpEHUs (PU3MUECKUX BETUUYHUH
(paccrosiHue, IPOMEKYTOK BpEMEHH, Macca Teja, 00bEM Tena, Cuiia, TeMIepaTypa,
IJIOTHOCTh JKUJKOCTH M TBEPAOrO Tella, CHJIA TPEHUS CKOJIbKEHHS, HaBICHHUE
BO3/lyXa, BBITAJIKMBAIOLIAs CHJIA, JEHUCTBYIOIIAs Ha IOTPYKEHHOE B KUIAKOCTh
TENO, KO3(PPUIMEHT TOJE3HOro  JEWUCTBUS  NIPOCTBIX  MEXaHU3MOB) C
WCIIOJIb30BAaHUEM aHAJIOTOBBIX U LUQPPOBBIX MPUOOPOB, 0OOCHOBBIBATH BHIOOP
METO/a M3MEpeHus, (PUKCHpPOBATh MOKa3aHUS MPUOOPOB, HAXOJIWUTH 3HAYEHUE
U3MEPSIEMON BEJIMYMHBI C MOMOILBIO YCPEAHEHUS PE3YJIbTATOB CEPUU U3MEPEHUN U
OLICHMBATh NOTPEIIHOCTh U3MEPEHHI;

IIPOBOJUTE HECIJIOKHBIE HKCIIEPUMEHTAJIbHBIE HCCIEA0BAHNS 3aBUCUMOCTEN
(bu3MYEeCKUX BEIWYUH (3aBUCHUMOCTH MYTH PAaBHOMEPHO JBHKYIIETOCS Tela OT
BPEMEHU JBWKEHUS Tela, CUJIbI TPEHHUS CKOJBXEHUS OT CHJIbBI HOPMAaJbHOTO
JaBJICHUs, KayecTBa OOpaOOTKM TOBEPXHOCTEM Tel M HE3aBUCUMOCTH CHUJIbI
TPEHUS OT IUIOIIAAU CONPUKOCHOBEHUS TEN, CUJbl YNPYTOCTU OT YIJMHEHUS
OpPYXUHBI, BBITAJKUBAIOIIEH CHIIBI OT 00BbEMa MOTrPYKEHHOM 4YacTU Tela U OT
IJIOTHOCTH KHUAKOCTH, €€ HE3aBHUCHUMOCTHU OT IJIOTHOCTU Te€Ja, OT IIyOWMHBI, Ha
KOTOPYIO MOTPYKEHO TEJO, YCIOBUH IJIaBaHUsS TEJ, YCIOBUM pPaBHOBECHUS pblyara
u OJOKOB): COBMECTHO C yuuTeleM GOpMYIUpOBaTh 3a/lady W THUIIOTE3Y

7



WCCJIEIOBAHUSI, CAMOCTOSITEIBHO IUIAHUPOBATh HCCIIEIOBAHUE, CAMOCTOSITEIEHO
coOMpaTh HKCIIEPUMEHTAJbHYI0 YCTAHOBKY C HCIIOJIb30BAHUEM HWHCTPYKLMH,
IPEJCTaBISTh MOJTYYSHHbIE 3aBUCUMOCTH (DU3MUECKUX BEJIMYMH B BUJE TAOJIHIl U
rpa@uKoB, OIEHUBATh MOTPENIHOCTH, JIeJaTh BBIBOJABI IO  pe3yjibTaTam
UCCIIEIOBAHUS;

coOmoaTh TpaBWJIa TEXHUKA O€30MacHOro Tpyna mpu pabore ¢
71a00paTOPHBIM 000PYAOBAHUEM;

yKa3bIBaTh MPUHIIUIBI IEUCTBUS TPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETp, JIMHAMOMETpP, COOONIAIOUIMECs  COCYyIbl, OapoMeTrp, pblyar,
MOJIBYOKHBIA U HEMOJBYXKHBIN OJIOK, HAKJIIOHHAS TIJIOCKOCTb;

XapaKTEPU30BaTh MPUHUUIIBI IEUCTBUS U3YYEHHBIX TPUOOPOB, TEXHUYECKHUX
YCTPOMCTB M TEXHOJOTMYECKHUX MPOLECCOB C OMOPOM Ha MX OMHCaHUs (B TOM
quclie: MOJIIMITHUKA, YCTPOMCTBO BOAONPOBOIA, THAPABINYECKUM mpecc, Cu(oH,
MaHOMETp, BBICOTOMEpP, IOPIIHEBOM HACOC, APEOMETpP), MCIONb3Yys 3HAHUS O
CBOMCTBaX (PU3MYECKUX SBICHUA M HEOOXOAMMBbIE (PU3MUECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMAaTHUYHbIE PUCYHKH H3YYEHHBIX TEXHUYECKHX
YCTPOMCTB, HU3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTUYECKUX MPOLECCOB IpHU
pelIeHnr yueOHO-IPaKTUUECKUX 3ajay;

NPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O TPUMEPAX) MPAKTUIECKOTO
UCITIOJIb30BaHUsl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW KM3HHU AJI1 OOECreYeHUs
0e30macHOCTH IpU OOpallleHuu ¢ NpudopaMu M TEXHUYECKUMHU YCTPOMCTBaMH,
COXPAaHEHHUSl 370pPOBbsI M COOJIIOJEHUS HOPM DSKOJOTMYECKOTO IIOBEJICHUS B
OKPY’KAIOIIEH CPEE;

OCYUIECTBJISATh OTOOP UCTOUHUKOB UH(MOpMAIMKU (PU3UUECKOTO CONECPKAHUS B
HNHTepHeTe, CaMOCTOSTENIBHO (OPMYyNHpYs TOUCKOBBIM 3ampoc, Ha OCHOBE
UMEIOIINXCS 3HAHUM W IMYTEM CPaBHEHHS Pa3JIMYHBIX HCTOYHUKOB BBIICIATH
uHpOpMaIMIO, KOTOpas  SIBISIETCS MPOTUBOPEYMBOM WM  MOXKET  OBbITh
HEJIOCTOBEPHOM;

UCIIOJI30BaTh NPHU BBINOJTHEHUH YYEOHBIX 3aJaHUN HAyYHO-TIOMYJSPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpIKAHUs, CIIPABOUYHBIE MaTE€pPUAIbl, PECYPChl CETU
WuTepHer, BianeTh NpUEMaMU KOHCHEKTUPOBAaHUS TEKCTa, NpeoOpa3oBaHUs
nH(pOpMaIK U3 OJTHOM 3HAKOBON CHCTEMBI B JIPYTYIO;

co37aBaTh COOCTBEHHBbIE KpAaTKHE MUCHbMEHHBIE U YCTHBIE COOOUIEHUS HA
OCHOBE 2—3 HCTOYHHMKOB MH(MOpMaIUU (U3UUECKOTO COAEpPk aHUS, B TOM UHUCIIE
nyOJMUYHO JeNaTh KpaTKUE COOOIICHHS O PE3yJIbTaTax MPOEKTOB WM y4eOHBIX
WCCIIEIOBAHUM, TPU 3TOM TIPAMOTHO MCIIOJIB30BaTh W3YYCHHBIN TOHSITUWHBINA
anmnapat Kypca GU3HMKH, COMPOBOKIAThH BHICTYIIJICHUE NPE3EHTAIUEH;

IpU BBINOJHEHUM YUYE€OHBIX TMPOEKTOB W HCCIEJOBAHUM paclpeensiTh
00s13aHHOCTH B TPYMIE B COOTBETCTBUM C MOCTABJICHHBIMU 3a/layaMu, CJIEIUThH 3a
BHITIOJIHEHUEM TUTaHA JCHCTBUM, aJeKBaTHO OIICHMBATh COOCTBEHHBIM BKJIAJ] B
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ACATCIIbBHOCTb  I'PYIIIbI, BbICTpAWBATH KOMMYHHUKATUBHOC BBaHMOHeﬁCTBHe,
YUUTBIBAA MHCHUC OKPYKAIOIINX.

K koHly oOyueHus ¢ 8 knacce npelIMETHbIE pe3yJbTaTbl Ha YriIyOJIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh MOHATUSA (Macca M pa3MEpPbl MOJIEKYJ, TEIUIOBOE IBUKEHHE
aTOMOB M MOJIEKYJI, arperaTHble COCTOSHMs BELIECTBA, KPUCTAUIMYECKUE U
amop(HBIC TeJa, HACBHIIIECHHBIM M HEHACBHIIEHHBIA Map, CIOCOOBI HW3MEHEHHS
BHYTPEHHEW OHEPIUM, OJJIEMEHTAPHBIA DJIEKTPUYECKUM 3apsl, IPOBOJHHKHU,
NOJIYIPOBOJHUKH, TU3IEKTPUKH, HCTOYHUKHA MOCTOSTHHOTO TOKA, SJEKTPUUIECKOE U
MarHUTHOE TOJIS, ONTHUYECKass CUCTEMA) U CHMBOJIMYECKHM SI3bIK (PU3UKU TIpU
pelIeHNN y4yeOHBbIX U MPAKTUUECKUX 3a/1a4;

YBEPEHHO pa3jinyaTh SBJICHUS (TEIJIOBOE paCIIMpEHHE (C)KaThE), TEIIOBOE
paBHOBECHE, MOBEPXHOCTHOE HATSKEHUE, CMAYMBaHUE, KAlWUISIPHBIE SBICHUS,
UCIapeHue, KOHJAEHCAlus, IUIaBJIEHUE, KPUCTAUIM3allis, KHUIIEHHE, CIOCOObI
Teruionepesauu (TeIIoNpOBOAHOCTh, KOHBEKIUS, U3TyUEHHUE), TEIUIOBbIE MOTEPH,
NIEKTPU3aLMs TeJl, B3aUMOJCHCTBUE 3aps/ioB, JACHCTBUS JJIEKTPUYECKOTO TOKA,
KOPOTKO€ 3aMbIKaHHE, B3aUMOJEHCTBUE MAarHUTOB, JEHCTBUE MATHUTHOT'O MOJS Ha
IPOBOJHUK C TOKOM) IO ONHCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, AEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHUE;

pacrmo3HaBaThb  MPOSIBICHHE  W3YYEHHbIX  (PU3MUECKUX  SBICHUM B
OKpyXaromeM wmupe (B TOM uucie (U3HYECKUE SBJICHHUS B MPUPOJIE:
MOBEPXHOCTHBIE W KalWJUISIPHBIE SBJICHHUS B MPUPOJE, KPUCTAUIBI B MHPUPOJE,
uznydyenne CoJlHIA, 3aMep3aHue BOJOEMOB, MOPCKUE OpHU3bl, 0Opa30BaHUE POCHI,
TyMaHa, WHEs, CHera, JJIEKTpUYECKUE SIBICHUS B aTMocdepe, 3IEKTPUUYECTBO
KUBBIX OPTaHW3MOB, MarHUTHOE ToJie 3eMJH, Apeiid MOIHCOB, POJIb MATHUTHOTO
noyiss JUIsl KU3HM Ha 3emMJjie, MOJSPHOE CHUSHUE), MPU OSTOM [EPEBOIUTH
MPaKTUYECKYI0 3aJadyy B Y4YeOHYIO, BBIJIEHATh CYIIECTBEHHbIE CBOMCTBA
(mpu3HaKu) HU3MYECKUX SIBICHHIM;

OINKCHIBaTh HU3YUYCHHBIE CBOMCTBA TeN W (UIUYECKUE SIBICHUS, UCIOJB3YS
¢uznyeckue BENUYMHBI (TeMmIepaTypa, BHYTPEHHSS OSHEPrus, KOJUYECTBO
TEIJIOThI, paboTa rasa, yAelbHas TEMJIOEMKOCTh BEIIECTBA, YAEJbHAs TEIIOTa
IUIaBJICHUS, YAeNbHas TEeIuioTa NmapooOpa3oBaHMs, yJelbHas TEIUIOTa CropaHus
TOIIMBA, KOA()(PUIIMEHT MOJIE3HOT0 ACUCTBUS TEIUIOBOM MAIIMHbBI, OTHOCUTEJIbHAS
BJIQXHOCTh BO3JYyXa, DJIEKTPUYECKHM 3apsii, CHJIA TOKa, JIIEKTPHUYECKOE
HaIpspKeHUe, COMpOTHBIEHHE NpoBoAgHMKa, DJ[C B LlenM MNOCTOSSHHOTO TOKA,
AIEKTPUUECKOE VY/AEJIbHOE COMPOTUBJICHUE BEIIECTBA, pabdoTa U MOIIHOCTh
AIEKTPUUECKOr0 TOKA), MPU OMUCAHUU MPABUIBHO TPAKTOBATH (PUZUYECKUI CMBICT
UCIIOJIb3YEMbIX BEIUYMH, MX OOO3HAUEHUS WU €IUHHUIBI (U3UYECKUX BEJIUYHH,
HaXOAUTh (HOPMYJIbI, CBA3BIBAIOIINE JaHHYIO (PU3NYECKYIO BEIUYHUHY C JPYTUMHU
BEJIMYMHAMU, CTPOUTH IpaKu U3yYEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEJIMUNH;
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XapaKTEepU30BaTh CBOMCTBA Tel, (U3MUECKUE SBJICHHUS H IPOIIECCHI,
UCIIOJIb3Ys OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOW TE€OPUU CTPOCHUS
BCI[ECTBA, YPAaBHCHHE TEIUIOBOTO OallaHCa, 3aKOH COXPAHCHUS DJIECKTPUUCCKOTO
3apsiaa, 3akoH KylloHa, NpUHLMN CYNEPNO3ULIUU 3JIEKTPUUECKUX MOJIEH, 3aKOH
Owma nnst yyacTka 1enu, npasuia Kupxroda, 3akon Oma 1715t MOJTHOM 1IeTd, 3aKOH
Jxoynsa-JIeHnia, 3aKOH COXpaHEHUs SHEPruu, MPU ITOM pa3IudaTh CIOBECHYIO
(bOpMYITHMPOBKY 3aKOHA U €T0 MaTEMaTUYECKOE BhIPAKCHNUE;

CTPOUTH MPOCThIE (PU3MUYECKHE MOJEIU peaTbHBIX OOBEKTOB, MPOILIECCOB U
ABJICHUM, BBIJAECIATH IPU OSTOM CYIIECTBEHHBIE M BTOPOCTEIICHHBIE CBOMCTBA
00BEKTOB, MPOIIECCOB, SIBICHUH, MPUMEHITh (U3MUECKUE MOJCIHU JJIs1 OOBSICHEHUS
(bU3UYECKUX MPOIIECCOB U PEIICHUS YUeOHBIX 3a/1a4;

OOBSCHATH (PU3UUYECKHUE SIBJICHUS, TIPOIIECCHI U CBOMCTBA TEJI, B TOM YHCIIC U B
KOHTEKCTE€ CUTyaluld MPaKTUKO-OPHUEHTUPOBAHHOTO XapakTepa, M pelaTh
KaueCTBEHHbIC 337]aud, B TOM YHCJIE TPEOYIOIUE YHCICHHOTO OLICHUBAHUS
XapaKTePHbIX 3HAYCHUN (PU3MYECKUX BEIMYMH, IPU 3TOM BHIOUpATH aJEKBATHYIO
(U3UYECKYI0 MOJIEJb, BBISBIISITh MPUUYUMHHO-CIICICTBEHHBIE CBS3U M BBICTPAUBATh
JOTMYECKYI0 LEMOYKY pACCYKIAECHHM C ONOpOM Ha HW3YUYECHHBIE CBOMCTBA
bu3nUecKux SBICHUM, PU3NUECKUe 3aKOHBI, 3aKOHOMEPHOCTH U MO/IEIH;

YBEPEHHO pelaTh pacdy€THbIe 3a7auu (C omopod Ha 2—3 ypaBHEHHs) IO
M3y4yaeMbIM TeMaM Kypca (PU3MKHU, BbIOMpasi aJeKBaTHYI0 (PU3UYECKYIO MOJIEIb, C
WCIIOJIB30BaHUEM 3aKOHOB W (POpMYJ, CBS3bIBAIOMIUX (PU3MUECKHE BEIUYUHBI,
3alUChIBaTh KPaTKOE YCJIOBUE M pa3BEPHYTOE PEIICHUE 3a/laud, BBISBISATH
HEJIOCTAOIINE WJIM U30BITOUHBIE JTaHHBIE, 0OOCHOBBIBATH BHIOOP METOA PEIICHUS
3a/1aud, HCMOJb30BaTh CIPABOYHBIE JAHHbBIE, NPUMEHATh METOAbl aHAJIN3a
pa3MepHOCTEH, UCTOB30BaTh IpaduuecKue METO/Abl PEIIeHUs 3ajiad, MPOBOJIUTH
MaTeMaTH4YeCKHe TMpeoOpa3oBaHUsi W Pacu€Thl, OIEHUBATh PEATUCTUYHOCTD
MOJIYYCHHOTO 3HA4YeHUs1 (PU3NYECKON BEIMYMHBI W OMPENETsATh Pa3MEPHOCTh
(bU3MYECKOM BEIIMUMHBI, TOTYYECHHOM MPU PEIICHUH 33/1a4K;

pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO pEIIUTh TMpPU MOMOIIU
bu3nYecKuxX METOJO0B, M Tpejjiarath OPUEHTUPOBOUHBIA CIIOCOO peEIIeHUs, B
OMMCAaHWU  HUCCIEIOBAaHMS  paAClO3HABaTh  MPOBEPSIEMOE  MPENOTI0KEHUE
(TUIOTE3Y), UHTEPIPETUPOBATH MOJTYUCHHBIN PE3YNbTAT;

MIPOBOJIUTH OTBITHI MO HAOMIOACHUIO (DU3UYECKUX SIBJICHUN WA (PU3HUECKHUX
CBOMCTB TeN (KamwUIspHbIE SBICHUS, 3aBUCHUMOCThH JABJICHHMS BO3JyXa OT €ro
o0béMa M TeMmIlepaTypbl, CKOPOCTH IIpoIlecca OCThIBaHUSI (HArpeBaHus) MpHU
M3JIy4YEHUH OT I[BE€Ta HW3JIyYarolleil (Moriomarmnieil) moBEPXHOCTH, CKOPOCTh
WCIAPEHHS] BOJBI OT TEMIEPATyphl JKUAKOCTH M IUIOIAAM €€ TOBEPXHOCTH,
AIEKTpU3alUs TEI U B3aUMOJICUCTBUE AJIEKTPUUYECKUX 3apsiioB, B3aUMOJICHCTBUE
MOCTOSTHHBIX MAarHUTOB, BU3yaJIM3allisl MATHUTHBIX MOJIEH TTOCTOSIHHBIX MAarHUTOB,
JIEWCTBUSI MAarHUTHOTO TIOJISI Ha TIPOBOJHHUK C TOKOM, CBOMCTBA DJIEKTPOMArHUTA,
CBOMCTBA 3JIEKTPOJIBUTATENSI MOCTOSTHHOTO TOKA): (hOPMYJIHPOBATH MPOBEPSIEMOE
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npeanoyiokeHne  (TUIoTe3y) O  BO3MOXHBIX — pe3yibTaTax  HaOJIOIEeHUH,
CaMOCTOSITENIFHO cOOMpaTh YCTaHOBKY M3 M30BITOYHOTO Habopa 00OpyaoBaHMUS,
OTKCHIBATh XOJI OTbITa U (POPMYITHPOBATH BHIBOJIBL;

MPOBOJUTh TMpPSAMbIE M KOCBEHHbIE M3MEpPEHUS (PUINYECKUX BEIUYUH
(Temneparypa, OTHOCUTENbHas BIAXHOCTh BO3[yXa, CHJIa TOKa, HAaIpPsIKEHUE,
ylIenabHas TeIJIOEMKOCTh BEIECTBA, COMPOTHBIICHHE IPOBOJHUKA, paboTa u
MOIIIHOCTh 3JIEKTPUUYECKOTO TOKA) C MCIOJIH30BAHUEM AHAJIOTOBBIX U IH(PPOBBIX
npubOpPOB, 0OOCHOBBIBATH BBHIOOP METOJIa U3MEpEHHUs, (UKCUPOBATH IMOKA3aHUs
npuOOPOB, HAXOAUTH 3HAUCHUE U3MEPSEMOI BETMYMHBI C TIOMOUIBIO YCPEAHEHUS
pe3ynbTaTOB CEPUU U3MEPEHHUM U OLIEHUBATH MOTPEUTHOCTh U3MEPEHUIA;

POBOJNUTH IKCIIEPUMEHTAJIbHBIE MCCIEIOBAHUS 3aBHCHUMOCTEH (PU3MUECKHUX
BEJIMYMH (3aBUCHMOCTH JIaBJICHUS BO3AyXa OT €ro o0b&Ma M HarpeBaHHs WU
OXJIQXKJICHUS, UCCIIEOBAaHUE SIBJICHUS TEIIIO0OMEHA MPU CMEIIMBAHUY XOJIOJHOUN U
ropsiueid  BOABI, 3aBUCUMOCTb COIPOTUBJIEHHS IMPOBOJHUKA OT €ro JJIUHBI,
IUTOMIAIA  TOMEPEYHOTO CEYEeHHUS U YAETHHOTO COMPOTHUBIICHUS BEIIECTBA
MPOBOJIHMKA, CUJIBI TOKA, MPOTEKAIOIIETO Yepe3 MPOBOJHUK, OT HAIpPSDKCHUSA Ha
MIPOBOIHUKE, MCCIIEOBAHNUE IOCIECIOBATENILHOTO W MapaJJICIbHOTO COETMHEHUN
IPOBOJHUKOB): COBMECTHO C Y4HTeNeM (OpMyIMpoOBaTh 3ajayy M THIOTE3Y
UCCIIEIOBaHMsI, CaMOCTOSTEIbHO IUIAHUPOBATH HCCJEIOBAHUE, CAMOCTOSITEIBHO
coOMpaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY C WCIIOJIb30BAHUEM WHCTPYKIIUH,
MPECTaBIISTh MOJTYYCHHBIE 3aBUCUMOCTH (DM3HUECKUX BEIWYUH B BUJAE TAOJUIl U
rpaUKoB, OLEHUBaTh MOTPEIIHOCTH, JedaThb BBIBOJABI [0 pe3yJibTaTaM
UCCIIEIOBaHMUS;

coOoaTh MpaBmiia 0e30macHoro Tpyaa mnpu padboTe ¢ J1abopaTopHBIM
o0opy10BaHUEM;

XapaKTepU30BaTh MPUHIIUIIBI JEHCTBUS U3yUYEHHBIX MTPUOOPOB, TEXHUIECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX IPOLIECCOB C OMOPOM Ha UX OmucaHus (B TOM
YlCclie: CHUCTeMa OTOIUICHHUS JIOMOB, TMIPOMETp, HapoBas TypOWHa, aMIepMerp,
BOJIbTMETP, CUETUHK AIEKTPUUECKON IHEPTHH, dJIEKTPOOCBETHTEIbHBIC MPUOOPHI,
HarpeBaTelIbHbIe  3JEKTPONpUOOpbl  (MIPUMEpPBI), MNPEJOXPAHUTENIH U HX
OpUMEHEHHe B OBITY W TEXHHUKE, NPUMEHEHHE TMOCTOSHHBIX MAarHuTOB,
AJIEKTPOMArHUTOB, 3JIEKTPOJBUTATENb MOCTOSHHOTO TOKA), MCIOJbB3Ysl 3HAHUS O
CBOMCTBaX (PU3MYECKUX SBJICHHUM, HEOOXOIUMble (PU3UUYECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

pacrmo3HaBaTh TPOCTHIE TEXHHYECKHE YCTPONCTBA W HW3MEPHUTEIBHBIC
npuOOpbl MO CXeMaM M CXEMAaTUYHBIM PUCYHKaM (KHUIKOCTHBIM TEpMOMETP,
TEPMOC, TCHUXPOMETP, THUTPOMETp, JIBUraTelb BHYTPEHHErO  CrOpaHws,
AIIEKTPOCKOI, ~ PEOCTaT), COCTaBIATh CXEMbl JJIEKTPUUECKHX  Lemed ¢
MOCTIE/IOBATEIbHBIM M TApaUICTbHBIM COCJUHEHHEM DJIEMEHTOB, pa3iuyas
YCIIOBHBIE 0003HAUEHUS AJIEMEHTOB AJIEKTPUUICCKUX IICTICH, NCIIOJIb30BATh CXEMBI
U CXEMaTUYHbIE PUCYHKH U3YUYEHHBIX TEXHHUUYECKHX YCTPOWCTB, U3MEPHUTENbHBIX
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npuOOpPOB M TEXHOJIOTUYECKUX TPOLIECCOB MPU PEIICHUU y4eOHO-TIPaAKTUYECKUX
3a/1ay;

IPUBOJUTH MPUMEPHI (HAXOAUTh WH(GOPMALIUIO O MPUMEPaAX) MPAKTHIECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUN B MOBCEIHEBHOW >KU3HU HJIA OOecriedeHus
0e30MacHOCTH TPU OOpaIllEeHUH C MPUOOpaMH UM TEXHUUYECKHUMH YCTPOUCTBAMH,
COXpaHEHUsl 3I0pOBbSI U COOJNIOACHUS HOPM 3KOJOTMYECKOIO MOBEACHHUS B
OKPYKaIoLIEH CpeIe;

OCYUIECTBJIAThH MOUCK MH(MOpMauu Guanyeckoro cojepxxanus B UutepHere,
CaMOCTOATENBHO (OPMYJIHPYST TOUCKOBBIM 3alpoc, HAa OCHOBE HWMEIOLIUXCS
3HAHUM U CpPaBHEHHUS JOMOJHUTEIBHBIX MCTOYHUKOB BBIJEIATH HHGMOpPMAIIHIO,
KOTOpas SIBJISIETCS] IPOTUBOPEUNBON UM MOKET OBITh HETOCTOBEPHOM;

UCIIONb30BaTh MPU BBHIMOJIHEHUH YUYEOHBIX 33JaHUN HAYYHO-TIOMYJSPHYIO
JUTEPATYpy (PU3NYECKOTO COACpIKAHUsS, CIPABOUYHBIE MaTEpPHUANbl, PECYPChl CETU
WuTepHer, BnaneTh Npu€MaMU KOHCIEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHUs
MH(pOpMaIKU U3 OJJHOM 3HAKOBOM CHUCTEMBI B JIPYTYIO;

co3gaBaTh COOCTBEHHbIE IMCBMEHHBIE M KpaTKUE YCTHBIE COOOIICHMS,
000011as nH(pOpPMAIUIO U3 HECKOJIBKUX UCTOYHUKOB (PU3MUECKOTO COAEPIKaHU, B
TOM  4Yuclie NyOJUYHO  MPEACTaBIATh  PEe3ysbTaThl  IPOEKTHOM  Win
UCCJIE0BATENBCKON JEATEIBHOCTH, ITPH 3TOM I'PAaMOTHO MCIOJIb30BATh H3yYEHHBIN
NOHATUUHBIM ~ anmapar  Kypca  (U3UMKH, CONPOBOXAAThb  BBICTYILJICHUE
MPE3CHTAIUEN;

IIPU BBIMOJIHEHUU YYEOHBIX MPOEKTOB U HUCCIENOBAHUN (PU3NYECKUX IPOIECCOB
pacnpenensaTb OOS3aHHOCTH B TPYNIE B COOTBETCTBHUM C IOCTaBJIECHHBIMU
3aJlayaMy, CJIEIWTHh 32 BBIIIOJIHEHHEM IUIAHA JEWCTBUI U KOPPEKTUPOBATH €TO,
aJIeKBaTHO OIICHMBaTh COOCTBEHHBIM BKJaJ B JACSATENbHOCTh  T[PYIIIIHI,
BBICTPaMBaTh KOMMYHUKAaTUBHOE B3aUMOJCHCTBUE, TMPOSIBISS TOTOBHOCTH
paspeniaTb KOHQIUKTHI.

K koniy oOyuenust ¢ 9 knacce mpelIMeTHbIE Pe3ydbTaThl Ha YriyOJICHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

WCITIOJIB30BATh MOHATHUS (CHCTEMa OTCUYETA, OTHOCUTEIHLHOCTh MEXAHHUECKOTO
JIBDKCHUSI, HEBECOMOCTh U TEPErpy3KH, IEHTP THKECTH, MEXaHUYECKUE BOJIHBI,
3BYK, MH(QPa3BYK M YJIbTPa3BYK, D3JIEKTPOMArHUTHBIE BOJHBI, PEHTTC€HOBCKOE
U3ITy4YeHHE, IIKaJIa 3JIEKTPOMArHUTHBIX BOJIH, HICTOYHUKUA CBETa, OJIM30PYKOCTh U
JATbHO30PKOCTh, CHEKTPhI MCITYCKaHUS M TOTJIONIEHUs, anbda-, OeTa- U ramma-
W3JIyYEHUs, U30TOMBI, SACpHAS U TEPMOsJIepHas dHEPreTuKa) U CUMBOJIMYCCKUN
S3bIK (PU3UKY TIPU PEIICHUU YUEOHBIX U MPAKTUUECKUX 3a]1ay;

YBEPEHHO  pa3iuyaTh  SBJICHUS  (paBHOMEpPHOE U  HEPaBHOMEPHOE
NPSIMOJIMHEWHOE JIBUKEHUE, PaBHOYCKOPEHHOE MPSIMOJIMHENHOE JIBUKEHUE,
CBOOOJHOE TMaJeHHWE TeJ, NABM)XKCHHE IO OKPYKHOCTH, B3aMMOJICHCTBHE TeI,
paBHOBECHE MATEpPUAIBHOM TOYKH, PEaKTUBHOE JIBH)KCHUE, HEBECOMOCTb,
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KoieOaTeNbHOE JIBIKEHUE (FapMOHHMYECKHE, 3aTyXalolllue, BBIHYKICHHbBIC
Kosie0aHus), PE30HAHC, BOJHOBOE ABM)KEHME (PacCIpOCTpPaHEHHWE M OTpPaKECHUE
3ByKa, HHTephepeHIrus U TUGpaKius BOIH), MPSIMOIMHEHHOE paclpoCTpaHEHNUE,
OTPAXXEHHE M TPEIOMJICHHE CBETa, IOJHOE BHYTPEHHEE OTPAXKEHUE CBETA,
pasnokeHue Oenoro cBeTa B CIEKTP U CJIOXKEHHE CIEKTPAJIbHBIX IIBETOB,
€CTECTBEHHAsl  PAJAMOAKTUBHOCTb, BO3HUKHOBEHHE JIMHEMYATOIO  CIIEKTpa
U3JIy4EeHHs) 10 ONHUCAHHUIO WX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SBJICHUE;

pacro3HaBaTh  NPOSBICHHE  HM3YYCHHBIX  (U3MYECKUX  SBJICHUU B
OKpYyXaroleM MUpe (B TOM yucie (HU3NYEeCKUe SBICHHS B MPUPOJE: MPHIUBBI U
OTJIUBBI, ABMKEHUE TIaHEeT COMHEYHOM CHUCTEMBI, PEAKTUBHOE JBUKEHUE KUBBIX
OpPraHW3MOB, BOCIIPUATHE 3BYKOB JKMBOTHBIMH, 3E€MIICTPSCEHHUE, CEUCMUYECKHUE
BOJIHBI, IIyHAMH, 3XO0, IIBETA TEJ, ONTUYECKUE SIBJICHUS B IPUPOIE, OMOJIOTHYECKOE
NEHCTBUE BUIAUMOIO, YIbTPauOJIETOBOTO M PEHTTEHOBCKOTO M3IY4YECHHH,
€CTECTBEHHBII PAJMOAKTUBHBIA (POH, KOCMUYECKHE Jy4d, PaJAHUOAKTUBHOE
W3JIy4YEHUE NPUPOIHBIX MHHEPAJIOB JECHUCTBUE PATMOAKTUBHBIX HW3Jy4YCHHM Ha
OpraHu3M YEJIOBEKa), MPU 3TOM NEPEBOJUTH MPAKTUYECKYIO 33/ady B YUYEOHYIO,
BBIJIETISITh CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3NUECKUX SIBJICHUIA;

OINKCHIBaTh WU3YUYCHHBIE CBOMCTBA TeN W (U3NYECKUE SIBICHUS, UCIOJB3YS
¢u3nueckue BEIMYMHBI (CpeOHsiE W MIHOBEHHass CKOpOCTh Tejna Mpu
HEPAaBHOMEPHOM JBIKCHHM, YCKOPEHUE, NEPEMENICHUE NPHU PABHOYCKOPEHHOM
NPAMOJMHEVNHOM  JIBW)KCHUHM, YIVIOBas  CKOPOCTb,  LIEHTPOCTPEMUTEIBHOE
YCKOpEHUE, CHJIa TPEHMsI, CUJIa YIIPYTrOCTH, CUJjla TSHKECTH, YCKOPEHUE CBOOOHOTO
NaJICHUs, BEC TeJIa, LEHTP TSHKECTU TBEPAOTO TEJa, UMITYJIbC TEJA, UMITYJIbC CHUJIBL,
MOMEHT CHJIbl, MEXaHUYECKasi pad0oTa U MOUIHOCTb, NOTEHLIMAJIbHAS YHEPTUsl TeNa,
MIOAHATOTO HAJl MIOBEPXHOCTHIO 3€MJIH, TIOTEHIMAIbHAS SHEPTUS CKATON IIPYKHUHBI,
KMHETHYECKasi JHEpPrus, IIOJIHAs MEXaHWYeCKas SHEprus, MNEpHOJ M YacToTa
Kosie0aHuM, MeproJ MaTeMaTUYECKOr0 U MPYKUHHOIO MasTHUKOB, JIJTMHA BOJIHBI,
IPOMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTb CBETA, MOKA3aTENb IPEIOMIIECHUS
cCpelbl), TpPU ONUCAHWM TNPABWIBHO TPAKTOBaTh  (UBHYECKUI  CMBICT
UCIIOJIb3YEMbIX BEJIHMYMH, MX OOO3HAYEHUs M €IUHULbI (PU3NYECKUX BEJIMYMH,
HaXoAUTh (HYOPMYJIbI, CBA3BIBAIOIINE JaHHYIO (PU3NYECKYIO BEJIUUYHMHY C JPYTUMU
BEJIMYMHAMU, CTPOUTH I'paUKHU U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJINYMH;

XapaKTEepU30BaTh CBOMCTBA Tel, (U3MUECKUE SBJICHHS M IPOLECCHI,
WCIIOJIb3Ys 3aKOH COXPAHEHHWs DHEPIHH, 3aKOH BCEMHUPHOIO TATOTEHUS, MPUHLMII
CYNEpIIO3ULIMA CHWJI, NPHUHLMI OTHOCUTENbHOCTH ['anmunes, 3akoHsl HbIOTOHA,
3aKOH COXPaHEHHUs UMIIYJIbCa, TEOPEMY O KMHETHYECKOM JHEpruu, 3akoH I'yka,
3aKOH bepHyIm, 3aKOHBI OTpPa)KEHUS U TPEIOMIICHHS CBETa, (POpPMYTy TOHKOMH
JIMH3BI, IUNIAHETAPHYIO MOJENb aTOMa, HYKJIOHHYIO MOJIENIb aTOMHOTO SApa, 3aKOHBI
COXpPAaHEHHMS 3apsAA0BOIO U MACCOBOIO YHUCEN MPHU SANCPHBIX PEAKIUAX, IIPU ITOM
pa3ianyaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA U €T0 MAaTEMaTHYECKOE BBIPAKEHUE;
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CTPOUTH (PU3UYECKHE MOJENIU PEaTbHBIX OOBEKTOB, MPOLIECCOB U SIBICHUH,
BBIICTISITh TIPU STOM CYIIECTBEHHbIE M BTOPOCTEIIEHHBIE CBOWCTBA OOBEKTOB,
NPOIIECCOB, SIBICHUN, MPUMEHATh (QUIUUYECKHE MOJEHH JJs OOBICHEHUS
(bU3MYECKUX MPOIIECCOB M PEIICHUS YIeOHBIX 3a/1a4;

OOBSCHATH (PU3NYECKHUE SIBICHUS, TIPOIECCHl M CBOWCTBA TEJI, B TOM YHCIIC B
KOHTEKCTE CHUTyallud MPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa, U pelaTh
KauyeCTBEHHBIC 3a/ladyd, B TOM 4HCIE TpeOyIOMIMe YHUCICHHOTO OIECHUBAHUS
XapaKTEePHBIX 3HAYCHUN (PU3NYCCKUX BEIWYHH, MPU 3TOM BBHIOMpAThH aJCKBATHYIO
(U3HYECKYI0 MOJCIb, BBISABISATH MPUIMHHO-CIICCTBEHHBIC CBSI3W M BHICTPAUBATh
JIOTHYECKYIO0 IIETIOUKY pPacCyXIEeHHWH W3 2—3 IaroB C OMOpPOH Ha H3ydeHHBIC
CBOMCTBA (PU3MUECKUX SIBJICHUM, (PU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIIH;

YBEPEHHO pelaTh pacyETHHIE 3a7aud M0 M3y4aeMbIM TeMaM Kypca (PU3UKH,
BBIOMpas aJCKBaTHYIO (QU3NYCCKYI0 MOJIENb, C WCIIOJb30BaHUEM 3aKOHOB U
(GopMyJ1, CBA3BIBAIOIINX (PU3NYECKUE BEIMYUHBI, 3aMMCHIBATh KPATKOE YCIOBUE U
pa3BEPHYTOE pEIICHUE 3a7a4d, BBIIBIATh HEAOCTAIOUINE WA H30BITOYHBIC
JaHHBIe, OOOCHOBBIBATH BHIOOP METOJa pEIICHUS 3aJadyd, HCIIOJIb30BaTh
CTPaBOYHBIE JAHHBIC, MPUMEHSATH METOJIBI aHAIM3a Pa3MEPHOCTEH, UCTIOIB30BATh
rpaguyeckue  METOJbl  pelIeHHs  3ajad, [pPOBOAUTh  MaTEeMAaTUYECKUE
npeoOpa3oBaHusl U pacy€Thl, OLEHUBATh PEATUCTUYHOCTh MOJYYEHHOTO 3HAYEHUS
(Gbu3NYECKO BEMTUYMHBI WU OMPEACNATh Pa3MEPHOCTh (DU3UUECKON BEIWYHHBI,
MOJTy4YE€HHOW MPH PEIICHNUN 33a9H;

pacno3HaBaThb MPOOJEMBI, KOTOPbIE MOYKHO PpEUIMTh MpPU [TOMOUIH
¢u3nyecKux METOAOB, W NpeljaraTb OPUEHTHUPOBOYHBIA CIOCOO pelIeHHs, B
ONKMCAaHUU  UCCIEJOBAHMSI  pPaclo3HaBaTh  IPOBEPSAEMOE  MPEANOIOKEHHE
(rumotesy), OILIEHWBATh MPABWIBHOCTh TMOPSAIKA TPOBEACHUS HCCICIOBAHUS,
WHTEPIIPETHPOBATH MOTYYCHHBIN pe3ybTarT;

MPOBOJIUTH OTBITHI MO HAOMIOACHUIO (DPU3UYECKUX SIBICHUN WM (HU3MIECKUX
CBOMCTB Ten (M3yueHue BTOPOro 3akoHa HbploTOHA, 3aKOHA COXpaHEHUs SHEPTUH,
3aKOHA COXpaHEHMS WMITYJIbCa, JCHCTBHE 3aKOHa bepHyM W BO3HWKHOBEHHE
NOIBEMHONW CHJIBI KpbUIA, 3aBUCHUMOCTh TMEpHOJa KOJeOaHWii TPYKHHHOTO
MasiTHUKa OT MacChl TIpy3a W JKECTKOCTH TMPYXHUHBI M HE3aBUCHUMOCTH OT
aMIUIUTYIbl MajbIX KoJieOaHMH, MNPSMOJMHEHHOE paclpoCTpaHEHHE CBETa,
pas3ioxeHue Oesoro cBeTa B CHEKTpP, U3YUEHHUE CBOMCTB M300pa)K€HUsS B IJIOCKOM
3epKajie U CBOMCTB M300paKCHUS MpEIMETa B cOOMparolel JIMH3e, HAOI0eHNE
CIUIOIIHBIX M JUHEHUYATBIX CIIEKTPOB W3IMy4deHUs): (pOpMyIHpoBaTh MPOBEPSIEMOE
npeanoyiokeHue  (TUIOTe3y) O  BO3MOXKHBIX — pe3yjibTaTaXx  HaOJIOJIEeHUH,
CaMOCTOSITENIbHO cOOMpaTh YCTaHOBKY M3 HM30BITOYHOrO Habopa oOopynoBaHUS,
OTMMCHIBATH XOJI OIIBITA U (DOPMYITUPOBATH BHIBOIBI;

MPOBOAUTH TIPU HEOOXOAMMOCTH CEpPHUI0 TPSMBIX H3MEPEHHM, ONpeaesss
CpeqHee 3HAYCHHWE M3MEPSAEMON BEIMYMHBI M ONPEAeTsis IMOTPEIIHOCTD
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pe3yabTaTOB MPSMBIX H3MEpPEHUl, OOOCHOBBIBaTH BBIOOpP CHocoba H3MEPEHUs
(M3MepuTeIHHOTO MPUO0pPa);

MIPOBOJUTH KOCBEHHBIEC U3MEPEHUST (PU3NUECKUX BEIUYUH (CPETHSST CKOPOCTh
U YCKOpPEHHE Tejla IPU PaBHOYCKOPEHHOM JABM)KEHUHU, YCKOPEHHE CBOOOJIHOTO
najcHus, KECTKOCTh  MPYXKUHBL, KOA(P(QUIMEHT TPEHUS  CKOJIbKEHUS,
MeXaHu4yeckas paboTa W  MOIIHOCTh, YacToTa U TMepuoj  KoieOaHui
MaTEeMaTHYECKOTO0 W TNPYXHHHOTO  MAasATHUKOB, (OKYCHOE  pacCTOsSHUE
cobuparomeil JMH3BI U €€ ONTHYEeCKas Cuila, paJuOaKTUBHBIM (QOH) cC
UCIIOJIb30BAaHUEM AaHAJIOTOBBIX M LM(POBBIX NPUOOPOB: OOOCHOBBIBATH BBIOOP
METOJla H3MEpPEHUs, IUIAHUPOBAaThb M3MEPEHUs, CaMOCTOATEIbHO COOMpATh
OKCMEPUMEHTAIbHYI0O  YCTAaHOBKY,  BBIUHMCIATH  3HAYCHHE  BEIUYUHBI U
aHaAJIM3UPOBATh TMOJNyUYECHHBIE PE3yJbTaThl, OLEHUBAS MOTPEIIHOCTh PE3YJIbTATOB
KOCBEHHBIX U3MEPEHU;

IPOBOJNUTH HKCIEPUMEHTAJIbHBIE MCCIEIOBAHUS 3aBUCUMOCTEN (PU3MUECKHUX
BEJIMYMH (3aBUCHUMOCTh MyTH OT BPEMEHU MPH PaBHOYCKOPEHHOM JABIKEHUHU 0€3
HAYaJbHOW CKOPOCTH, 3aBHUCHUMOCTh CHJIBI TPEHUS CKOJBXEHHUS OT CHIIBI
HOPMAJBHOTO JaBJICHUS, MEpUOJa KOJIeOaHM MaTeMaTHYeCKOro MasTHHKa OT
JUIMHBI HWTH, OIpENEJICHUE YCKOPEHUsT CBOOOJHOIrO NaJEHHUsA, HCCIEJOBAHUE
U3MEHEHUSl BEJIMYMHBI U HAIPaBJICHUsS MHAYKIMOHHOTO TOKA, 3aBUCHUMOCTh YIJa
OTpaXEHHUs CBETa OT yria MaJCHUsA, yria MPEIOMJICHHS OT YIJia MaJcHHs
CBETOBOTO JIy4ya, HCCIEAOBAHHWE TPEKOB: HM3MEPEHHE JHEPTrUU YAaCTHUIBI IO
TOPMO3HOMY IyTH (110 ¢oTorpadusiM)): COBMECTHO C yUUTelleM (OpMYIUpOBAThH
3aJa4y U TUIIOTE3y UCCIIEN0BAaHUS, CAMOCTOSATEIBHO MJIaHUPOBATh MCCIIEI0BaHUE,
CaMOCTOSITENIbHO COOUpPATh 3KCIEPUMEHTAIbHYIO YCTaHOBKY, IIPEICTaBIIAThH
MOJTyYEeHHBIC 3aBUCHUMOCTH (PM3UYECKMX BEJIMYMH B BUAEC TaOMUIl U TpapuKoOB,
OLIEHWBATh MOTPEITHOCTH, JETaTh BBIBOJBI IO PE3yJIbTaTaM HCCIEIOBAHNUSA;

coOmroaTh mpaBwiia Oe3omacHOro Tpynaa mnpu padbote ¢ 1abopaToOpHBIM
00opy1I0BaHUEM;

XapaKTepU30BaTh MPUHIIUIIBI JEHCTBUS U3yUYEHHBIX MTPUOOPOB, TEXHUIECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX IPOILIECCOB C OMOPOM Ha WX OmucaHus (B TOM
YHClie: CIUIOMETP, JATYUKU TIOJOXKCHHsS, PACCTOSHHUS W YCKOPEHHs, pakeTa,
9XO0JIOT, OYKH, HEpPUCKOIN, ¢oToanmnapaT, MHUKPOCKOI, TEJIECKOM, ONTHYECKHE
CBETOBOJIbl, CIIEKTPOCKOMN, JO3UMETp, Kamepa BuiabcoHa), Ucmonb3ys 3HAHUA O
CBOMCTBax (PU3MYECKUX SIBJICHUN U HEOOXOIUMbIE (PU3NUECKUE 3aKOHOMEPHOCTH,
UCTIONB30BAaTh CXEMBl W CXEMaTU4YHbIE PHUCYHKH W3YYCHHBIX TEXHUYECKHUX
YCTPOMCTB, HM3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTUYECKUX MPOLECCOB IMpHU
pelieHny y4eOHO-TIPAaKTUYECKUX 3ajlad, ONTHYECKHE CXEMbI JUIsl MOCTPOCHHUS
M300paKEHUI B TNIOCKOM 3€pKaJie U COOMparoIei JTHUH3E;

MPUBOAUTH MPUMEPHI (HAXOAUTH UHPOPMALIMIO O TPUMEPAX) MPAKTUUYECKOTO
UCTIONB30BaHusl (DU3MUECKUX 3HAHWW B MOBCEAHEBHOW XU3HU JUIS OOECTIeueHUs
0e30macHOCTH TIPU OOpaIlleHuH C MPUOOpaMu W TEXHUUYECKHUMH YCTPOUCTBAMH,
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COXpaHEHUs! 370POBbS W COONIOACHUS HOPM DSKOJOTUYECKOTO TIOBEACHHUS B
OKPYKaIoLIEN Cpeie;

OCYIIECTBIIATH MOUCK WHMOpMaIuu Gpu3ndeckoro comepkanus B IHTepHeTe,
CaMOCTOATENBLHO (HOPMYIUPYS MOMCKOBBIN 3aMpoC, HAXOJUTh MYTH OIpPEACIICHUS
JIOCTOBEPHOCTH TMOJYy4YE€HHON HHGOpMAIMM HA OCHOBE HMMEIOIIUXCS 3HAHUW U
JIOTIOJITHUTENIHHBIX UCTOYHUKOB,;

WCITOJIB30BaTh TP BBIMOJTHEHUH YYEOHBIX 3alaHUi HAYIHO-TIOMYJISIPHYIO
JUTEPATYpy (PU3NYECKOro coaeprKaHus, CIPaBOUYHbIE MaTepHalbl, PECYpPChl CETU
WUuTepHeT, BianeTb NpuéMaMu KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
uH(pOpMAaIUU U3 OJIHON 3HAKOBOM CHCTEMBI B JPYTYIO;
co3faBaTh COOCTBEHHBIE TMHMCHMEHHBIE M YCTHBIE COOOIEHHWS HA OCHOBE

nH(pOpMaIMu U3 HECKOJBbKHUX MCTOYHHUKOB (DU3UYECKOTO COJEpKaHUs, MyOJIUMUIHO
MPEACTABIIATh PE3YJIbTATHI MIPOCKTHOM WIIM UCCIIEN0BATEIBCKON NEITEIbHOCTH IIPU
3TOM TPaMOTHO MCIIOJb30BaTh W3YUYCHHBIN MOHSITUWHBIM ammapar u3y4aemMoro
pazaena (U3MKKM W CONPOBOXKJATh BBICTYIUICHHE TIPE3CHTAMEH ¢ y4ETOM

0COOEHHOCTEN ayAUTOPUU CBEPCTHUKOB
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e TEMATHYECKOE INIAHUPOBAHMUE

e 7KIIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHMe pa3ieioB U  TeM (undposbie)
Ne n/m Kourposbnbie IIpakTuyeckue
NPOrpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl

Pa3nes 1. ®u3nka u eé posib B NO3HAHUM OKPY/KAIOIIEro MHUpa

1.1 ®duszuka — HayKa 0 IpUpoJe 2

1.2 Ou3nyecKue BeITNINHbBI 4 3

1.3 EcTtecTBeHHO-HaY4YHBIN METO]] TIO3HAHUS 2 1
Htoro no pazneny 8

Pa3nes 2. [leppoHayaibHbIe CBeJeHUS] O CTPOEHHUH BelllecTBa

2.1 Crpoenue BeniecTBa 2 1
JIBrokeHUEe H  B3aUMOJICHCTBHUE YaCTHII
2.2 4 2
BEIIlECTBA
2.3 ArperaTHble COCTOSIHUSI BEILIECTBa 1
Hroro mo pazneny 7

Paznen 3. /IBu:xeHue U B3auUMo/ieilicTBHE TeJl

3.1 MexaHH4eCcKOe OBIKEHIE 10 2
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3.2 WNuepuwmsi, Macca, MIOTHOCTh 9
3.3 Cuna. Buasl cun 15
Wroro no pazueny 34
Pa3nes 4. laBieHne TBEPABIX TeJl, :KUAKOCTEH U Ira30B
a1 Jasnenune. Ilepenaya naBiaeHust TBEPALIMU .
' TeJaMH, KUAKOCTAMHU U Ta3aMH
4.2 JlaBIIeHHE )KUIKOCTH 6
4.3 ATMOC]epHOE TaBICHHE 5
JleiicTBre  KMIKOCTM M rasa  Ha
4.4 12
IIOrPY>KEHHOE B HUX TEIO
Hroro no pazneny 28
Pa3nes 5. PaGora n MoIHOCTD. JHEprus
5.1 Pabora 1 MOIIIHOCTH 6
5.2 IIpocTeie MexaHU3MBI 8 ‘
5.3 MexaHuueckasi SHeprus 5 ‘
Hroro no pazneny 19
Pa3nes 6. [loBTopuTe1bHO-00001aI0IM I MOYJIb
6.1 [ToBTOpPUTENBEHO-0000IIAIOIINN MOTYITH 6 ‘
Wroro no pazueny 6
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

23
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e 8 KJIIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue  pa3ieioB H  TeM (nudpossbie)
Ne n/m Kontpoabnbie IlpakTuueckue
NMPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchl
Pa3pgean 1. TensioBbIe IBJICHUSA
1.1 CrpoeHre u CBOHCTBA BEIIECTBA 6
1.2 TennoBbie porecchl 33 1 6.5
Hroro mo pazueny 39
Pa3nes 2. JinekTpuyecKkue H MATHUTHBIC SIBJICHUSA
DnekTpuuecKue 3apsabl. 3apsoKeHHBIE Tela
2.1 9 1
U MX B3aUMOJICHCTBUS
2.2 [TocTOSTHHBIN NEKTPUYECKUI TOK 31 1 10
2.3 MarHuTHBIC SIBIICHHS 11 4
2.4 DNeKTpOMarHuTHask UHIYKIUS 7 1 1
Hroro 1o pasneny 58
Pa3nea 3. [loBToOpuTe1bHO-0000 A0 IM I MOYJIb
3.1 [ToBTOpUTENEHO-0000IIAOIINN MOTYITH 5

20



Hroro no pazgeny )

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 102 3 22.5
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e 9 KIJIACC

Koan4yecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue  pa3jiesioB H TeM (nudpossbie)
Ne n/m Kontpoabnbie IlpakTuueckue
NMPOrpaMMblI Bceero odpa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Pa3zgen 1. Mexannueckue siBJICHUSA
MexaHnyeckoe ABUKEHHUE U CIIOCOOBI €ro
1.1 30 1 4
OIMCaHUA
1.2 BsaumonelictBue Ten 18 4
1.3 3aKOHBI COXPaHEHUs 15 1 2
Hroro mo pazueny 63
Pa3znen 2. Mexannueckne KoJJe0aHNS B BOJHBI
2.1 Mexannueckue KoueOaHus 8 3.5
2.2 MexaHu4eckne BOJTHBI. 3BYK 10 3
Hroro no pazneny 18

Paspnen 3. DiieKTpOMAarHuTHOE MOJIE U 3JIEKTPOMATHUTHbIE BOJHBI

DeKTpOMarHUTHOE noJje "
3.1 6
JJIEKTPOMArHUTHBIC BOJTHBI
HWroro no pazneny 6
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Pa3gen 4. CBeToBbI€ AAIBJICHUSA

4.1 3aKOHBI pacIpOCTPAHEHUs CBETA 8
4.2 JIuH3bl U onTHYECcKUE TPUOOPHI 6
4.3 Paznoxxenne 6e10ro cBeTa B CIIEKTP 2
Htoro no pazneny 16
Pa3znen S. KBanToBbIC SIBJICHUA
5.1 Henyckanue v nornomeHrne ¢cBeTa aroMoM 4
5.2 Crpoenue aTOMHOro siapa 5
5.3 SnepHble peakuuu 7
Hroro no pazneny 16
Pa3nes 6. [loBTopuTe1bHO-00001IaK0 NI MOYJIb
6.1 Mexanudeckue SBICHUS (TIOBTOPUTEIHHO-
' 00001IarOIINIT MOJTYJIb) 6
6.0 TennoBble  siBIeHUS  (TIOBTOPHUTEIHHO-
' 00001IarOIIIIT MOJTYJIb) 3
63 DeKTpOMarHUTHBIE SIBIICHUS
' (TOBTOPUTETHHO-0000IITAOIITUN MOTYITh) 3
6.4 CeeroBble  sBNEHHS  (TIOBTOPHUTEIBHO-
' 00001aIMiit MOIYIb) '
6.5 [ToBTOpUTENBEHO-00001IAIONTNI MOTYTB 4
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Hroro no pazneny 17

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 136 3 26.5
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HOYPOYHOE IINTAHUPOBAHHUE

e 7TKIIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoThI
pecypcsl
®u3zuka — Hayka O mpupojne. SBieHus
1 1
HPUPOJIBI
2 ®dusndeckue SIBICHUS 1
®dusnyeckue BeIUYUHBL. Pa3MepHOCTb.
3 ®uznyeckue npudopsl. [lorpemuoctu npu 1
MPSIMBIX U3MEPEHHSIX
Ypok-uccnenoBasue "U3mepenue
4 JIMHENHBIX pa3MepOB TeI U MPOMEKYTKOB 1 1
BpeMeHn"
JlaGopaTopHas paborta "Uzmepenune
5) 1 1
00BbEMa KUIKOCTH U TBEpAOTO Tema"
6 Jlabopatopnass pabGora "OmpeneneHue
1 1
pa3MepoB MaJibIX Ted. Metoa psanoB"
7 Meroasl HayuyHOro mno3HaHusa. OnucaHue 1
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¢u3nUeckux  SBJIEHUH C  MOMOIIBIO

MoJieen

Ypok-uccienoBanue "[IpoBepka

TMIIOTE3bl: JAIbHOCTh MOJETa mapuka,

° MYIEHHOTO TOPU30HTAIBHO, TeM OOJbIIIe,
yeM OoJIbIIe BhIcOTa mycka'

Crpoenue BEILIECTBA. OnbIThI,

9 JOKa3bIBAIOIINE JAUCKPETHOE CTPOCHHUE
BEIIECTBA
JlaboparopHas pabora "OneHka nuameTpa

10 aToMa METOJIOM DPsIOB (C UCIIOIb30BAHHEM
¢dororpaduii)"

Ypok-uccrnenoBanue "Habmonenue

1 TEIUIOBOTO PacCIIUpeHus ra3oB. OMBITH 10
0OHApY>KEHHIO JIEHCTBUSI in
MOJIEKYJISIPHOTO IIPUTSKEHUS"

12 JBmwxkenue dactuil BemiectBa. uddysusi.
BpoyHoBcKkoe nBuKeHHE
VYpok-uccnenosanne "Habmrogenue u

13 00BsICHEHHE OpPOYHOBCKOTO [BIKEHHUS U
muddyzun"

14 BzaumoneiictBue YaCTHI] BEILECTBA:

27




MMPUTAKCHUC U OTTAJIKMBAHHUC

ArperaTHble COCTOSIHUS BEILIECTBA.
15 OcoOeHHOCTH  arperatHbIX  COCTOSIHUMN
BOJIbI
16 Mexanuueckoe IBHOKCHHUE. IIyts,
TpaeKTOpHs, IEpeMEILIEHNE
17 PaBHOMEpHOE 51 HEPABHOMEPHOE
nBikeHne. CKopocThb
Haxoxnenue ckopocTH, IyTH U BPEMEHHU
18 OpY  PaBHOMEPHOM  HPSIMOJIMHEHHOM
JBUKEHUU
19 JlaGopatopnast pabGota "OmnpeneneHue
CKOPOCTH PaBHOMEPHOTO JABUXKEHUS"
20 I'paduxu npssMonuHENHOTO PAaBHOMEPHOIO
JIBIDKECHUS
Pemenue 3amgau no teme "Pacuer cpeaneit
21
ckopocTH"
JlaGopatopHass pabora "OmpeneneHue
22 CpeIHEH CKOpPOCTH CKOJBXEHHs Opycka
WJIY [IapUKa MO HAKJIIOHHOM MJIOCKOCTH"
23 OtHOCUTENBHOCTh JBHXKEHUA. (CroxeHue

CKOpPOCTEH Mpu napauieIbHOM JABHKEHUU

28




[lonyuenne u aHaJIN3 rpaduKoB

24 3aBUCUMOCTH IYTH U CKOPOCTH JIBHIKCHHSI
OT BPEMECHH
Pemenue rpaduueckux 3amad 1Mo TeMme

25 "MexaHuKa. PaBHOMEpHOE
IpsIMOJIMHENHOE ABMKEeHUE"

26 SIBiieHrEe MHEPLUMH. 3aKOH UHEPILIUHU
B3aumonelictBue  Tenm  Kak  MPUYHMHA

- W3MEHEHUsI CKOpOoCTH. Macca Tela Kak
Mepa WHEPTHOCTH Tena npu
MOCTYTATEIILHOM JIBHYKECHUHT

28 Ypok-uccnenosanue "CpaBHeHHE Macc IO
B3aUMOJEHCTBUIO TET"

29 IInoTHOCTE BelecTBa

30 JlaGopatopnast pabGorta "OmpeneneHue
MJIOTHOCTH TBEpAOTO Tena"

31 Pemenne 3amau mo Teme '"Macca Tena.
II;toTHOCTE BemecTna'”

3 Cmecu wu cmiaBbl. [loBepxHocTHass u
JIMHEMHAS IIOTHOCTD

23 [ToaroToBka K KOHTPOJBHON paboTe IO

Teme "®Ouzuka — Hayka O MpHUPOJE.
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[lepBoHauanbHble CBeneHUS 00 aTOMHO-
MOJICKYJIIDHOM  CTPOCHHHM  BELIECTBA.

Mexanuka"

KoHnTtponbnas padora mo teme "dusnka —

Hayka o npupone. IlepBoHauanbHbIE

> CBEICHMSI 00  aTOMHO-MOJIEKYJISIPHOM
CTpOEHHHU BelllecTBa. MexaHuka"
35 Cuna. fIBnenue tarorenus. Cuia TSKECTH
36 N3o0pakenne cui. Pemenue 3amad 1o
teme "OnpeaesneHue CUibl TKECTH"
37 Cuna ynpyroctu. 3akoH ['yka
38 Bec Tena. Usmepenue cuit. Jlunamomerp
Ypok-uccnenoBasue "Habmonenue
39 U3MEHEeHHS CKOpPOCTH npu
B3aUMOJEHCTBUH TEI"
Pemenue 3agau no teme "Cuna ynpyrocru.
40
Bec rena"
JlaGopatopHas pabora "OneIThI,
a JNEMOHCTPUpPYIOIINE 3aBHCUMOCTh
pacTspkeHus (nedopMaiuu) OpPYKUHBI OT
IPUJIOKEHHOM CHIbl"
42 Cwita TpeHus
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43

CrnosxeHnue cuil. PaBHozielicTBYOIIas cuila

Pemenne 3amau mo teme "CloKeHUE CHIL.

“ PaBnoaeiictByromas cuia”

45 Penrenue 3agaud o reme "B3aumMoneiicTBue
ten. Cubl B MexaHuke"
Pemenue 3amau mo teme "Cuna tpenus'.

46 Ypok-uccienoBanue 1o TEME
"UccnemoBanue 3aBUCHMOCTU CHJIBI
TPEHUS OT IUIOIIAU COTPUKOCHOBEHUS"
JlaboparopHas pabora "ONBITHI,
JEMOHCTPHUPYIOLIME 3aBUCHUMOCTb  CHJIBI

47 TPEHHsI CKOJBKEHUSI OT CHJIbI JIaBICHUS U
xXapaxkrepa COTPUKACAIOIIIUXCS
noBepxHocTei"”

28 Pemenne 3aga4 mo reme "B3aumoneiicTBue
ten. Criel B MexaHuke"

49 KonTtponbsHas pabota 1o TeMe
"B3zanMonaencTBrue Tea"

50 JlaBneHue TBEPABIX TEN

51 YPpOK-3KCTIEpUMEHT "Crioco0sl
OIpe/eNICHUs AAaBJICHUS TBEPIOTO Tena"

52 VYpok-uccienoBanue "3aBUCUMOCTh
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JIaBJIEHUs ra3a oT TemiepaTrypsl”

JlaBieHMEe JKMAKOCTEM U Ta30B. 3aKOH

53
[Tackans

54 [THeBMaTHYECKHE yCTPOHCTBA
3aBUCHUMOCTh  JIaBJICHHUS IKUAKOCTU OT

55
TITyOUHBI

56 ['uapocTaTdeckuii mapagaokc

&7 VYpoxk-tipoekt "M3ydeHue cooOmarommxcs
cocynoB"

- Ypok-koHpepeHuus "T'unpaBnuueckue
MeXaHU3MbI"

- Hcnonp3oBaHne BBICOKUX JIABJICHHH B
COBPEMEHHBIX TEXHOJIOTHSIX
Pemienne 3agau mo Tteme "JlaBleHue

60
SKUIKOCTH"

61 Atmocdepa 3emam W HOpUYUHBL €€
CyIIIECTBOBAHUS

6 Ypok-uccienoBanue "IIposiBeHne
neicTBUS aTMOC(HEpHOTO JaBieHus"

63 WN3mepenune  armochepHOro  JaBICHHUS.

Oneit Toppuuennu
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3aBUCUMOCTh aTMOC(HEPHOTO JaBJICHHUS OT

64 BBICOTHI HaJl ypoBHEM Mops. [Ipubopsr s
U3MepeHHs aTMOC(HEPHOro AaBIICHUS

65 BbapomeTtp-anepou. AtmochepHoe
JTABJICHHUE Ha Pa3IMYHBIX BHICOTAX

66 BritankuBaromas cuia. 3akoH Apxumesna
Pemenne 3amau  mo Teme  "3akoH

67
Apxumena"
Ypok-uccnenoBanue

63 "DKCIIepUMEHTAIBLHOE oOHapyXeHHE
NEHCTBUS  KUAKOCTM M Tra3a  Ha
NOTPYKEHHOE B HUX Teno"
JlaGopatopnast pabGota "OmpeneneHue

69 BBITAJIKUBAIOLIEH CHUJIBI, JEHMCTBYIOLIEH HA
TEJO0, NOIPY>KEHHOE B JKUJKOCTB"

70 [InaBanue ten
JlaGopatopnast pabora "HccnemoBanue

71 3aBHCUMOCTH Beca Tejla B BOJE OT 00beMa
MOTPY>KEHHOU B JKUJIKOCTh YacTH Tena"

72 BosnyxomnaBanue. [inaBanue cyos

23 Pemrenne 3amay  no TeMe  "3akoH

Apxumena. YcioBus 1iaBaHus ten"
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74

75

76

77

78
79

Pemenne 3amau mo Teme "JleiicTBHe
JKUJIKOCTH W Ta3a Ha MOTPY)KEHHOE B HUX

Teo"

Ypoxk-npoekt "KonctpyupoBanue
apeoMeTpa WIM JOAKA M ONpeIesieHue
rpy30H01bEMHOCTH"

[TonroroBka K KOHTPOJBHOW paboTe Mo
teme "JlaBiieHME TBEPIBIX TEJl, KUIKOCTEH
1 ra3oB"

KoHntponbHast padora mo teme "JlaBieHue
TBEPJIBIX TeJ, )KUIKOCTEH U Ta3oB"
Mexannueckas pabota

Momuocts

80

Pemenue 3aga4 Ha onpezneneHne paboOThl U

MOIIHOCTH

81

82

83

84

PaboTta cubI TSHKECTH U CUJIBI TPCHUA

Pemenne 3amad mo teme "Pabota cubl

TSXKECTU U CUJIbI TpeHus"

Vpok-uccnenoanue "Pacuér MmolHOCTH,

pa3BUBAEMOM NPU NOIBEME T10 JIECTHULIE"

[IpocThie MEXaHU3MBI
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85

MowmeHT cuisl. [IpaBuino MOMEHTOB

86

JlaboparopHas pabota "M3ydyeHue mpaBuiia
pbruara il moABUXXHOTO U HCIIOABUXKHOI'O

0JIOKOB"

87

88

89

"3os10TOC MPaBUIIO" MEXAaHUKHU

Ypok-npoexT "[IpoekTupoBanue
MOJIMCIIACTOB C 33JJaHHBIMU ITapaMeTpaMu”
Ypok-koHpepeHIus "[Ipocthie
MEXaHU3Mbl B OBITY, TEXHHUKE, >XHUBBIX

opranuzmax"

90

91

Koaddumment  monesnoro  nedcTBuUs
MPOCTBIX MEXaHH3MOB

JlaGopatopHass pabora "OmpeneneHue
KIIJI mnoaBMKHOrO W  HEMOIABHKHOTO

OJI0KOB"

92

93

94

Mexanunueckast sHeprusi. Kunernueckas u
MOTEHITUATbHAS DHEPTHUS

3aKoH COXpaHEHUs MEXaHUYECKON
SHEPTrUHn

VYpok-3KcnepuMeHT "DKCIepUMEHTAIbHOE
orpezieNieHue M3MEHEHUsI KUHETHYECKOM U

HOTGHHH&J’IBHOﬁ OHCPIUU IpH CKAaTbIBAHUU
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TeJa 10 HAKJIOHHOM MI0CKOCTH"

o5 [ToaroroBka K KOHTPOJILHOW paloTe 0 L
teme "Pabota U MOmHOCTh. DHEprus"

o6 Kontponbhast pabora mo teme "Pabora u

1

MOILIHOCTb. DHeprus"
PaGora C TEeKCTaMu o TeMe

97 1
"Mexanuyeckoe ABuxeHue"
Pabora ¢ texcramu mo teme "CrtpoeHue

98 1
BemecTna”
Pabora ¢ Tekcramm mo teme "Cuibl B

99 1
npupoze"
PaGora ¢ tekcramu mo teme "JlaBneHue

100 1
TBEPJBIX TEN, )KUJIKOCTEN U Ta3oB"

101 Pabora ¢ Texkcramu no Teme "DuHeprus’ 1
Pabora ¢ Texcramum mo teme "IIpocThie

102 1
MEXaHU3MBI"

OBUIEE KOJIMYECTBO YACOB 1O

102 23
[TPOTPAMME
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8 KVIACC

KosauuecTBo yacoB DJIeKTPOHHbBIE
Ne Hara uudposeie
Tema ypoka Kourpoabnbie IIpakruueckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcsbl
OcHOBHBIE  TOJOXEHHS  MOJIEKYJISIPHO-
1 KMHETUYECKOW TEOpUM M MX OIBITHBIE 1
MIOITBEPIKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYT 1
3 Monenu TBEPAOTO, JKHJIKOTO u )
ra3000pa3HOro COCTOSTHUH BEIIeCcTBa
VYpok-koHnpepennus "Kpucrammmueckue u
4 amopdubeie Tenma. ['paden. Ilomyuenue 1
MCKYCCTBEHHBIX aiMa3oB"
c CmaunBaHue u KalUJUISIPHOCTb. .
[ToBepxHOCTHOE HATSKEHUE
6 TemutoBoe pacImpeHne 1 CKaTrue 1
7 TemmoBoe nBmxeHue. Temneparypa 1
8 TemnepaTypHble HIKaIbI 1
9 BuyTpeHHsis dsHeprus u  CrmocoObl e 1
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HU3MCHCHUA

10

11

12

13

Bunae! renionepenaun
Ypok-koHpepeHus "Hcnosb3oBaHue
TEIJIOBBIX CBOMCTB BEIIECTB U MaTEPUAIOB B

HensiX sHeprocoepexeHus"

KomnuectBo TCIIIIOTHI. YaenbHas

TCIINIIOEMKOCTD

Vpok-uccienopanue "lIpoBepka TrUMoOTE3bI
JIMHEIHON 3aBUCUMOCTHU JUIMHBI CTOJIOWKA
JKUJKOCTH B TEPMOMETPUUYECKON TPyOKe OT

TEeMIEPATyphI"

14

VYpaBHeHue TETJIOBOTO OanaHca.
TemiooOMeH U TeI0BOE paBHOBECHE. 3aKOH

Hrrorona—Puxmana

15

16

JlaGopatopnass  pabora  "HccnemoBanue
SBIICHUSI TEIUIOOOMEHa TMpPH CMENIMBaHUU
XOJIOAHOM U ropsue Boabl"

Pemenne 3amau mo teme "TermmooOMeH u

TEIUIOBOE paBHOBECHE"

17

JlaGopatopnass  pabora  "Ompenenenue
KOJIMYCCTBA TCIUIOTHI, INOJYUYCHHOTO BOI[OI71

npu TeroooMeHe c HarpeTbIM
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METaJUIMYECKUM IIWIHHAPOM"

[InaBnenue u OTBEpJECBaHUE

18 KPUCTAJUIMYECKUX  BEUIECTB. Y JeibHAs
TEIUI0TA TIABJICHUS

19 Pemenne 3amau mo teme "IlnaBneHue u
OTBEp/EBAaHUE KPUCTATUINYECKUX TET"

20 JlaGopatopnass ~ pabora  "Omnpenenenue
yEIbHON TEIJIOTHI TUTaBJICHHS Jibjia"
VYpoxk-uccnenosanue "CpaBHEHHE MPOIECCOB

’1 MJIaBJICHUS ~ KPUCTAUIMYECKUX  Tel |
pa3MsrdeHus TpH HarpeBaHuU amMopQHBIX
Ten"

[TapooOpazoBanue u KOH/JICHCAIIHSI.

22
Hcnapenue
Kunenue. VY nenbHas TEIJI0Ta

23 napooOpa3oBaHusl. 3aBUCUMOCTH
TEMIEPAaTypbl KHUIIEHUS OT aTMOC(EPHOTO
JTaBJICHUS

Y Pemenue 3amau o teme "[lapoobpazoBanue
U KureHue"

o Ypok-uccrienoBanue "OObsicHEeHUE

3aBUCUMOCTHU TCMIICPATYPbI KHUIICHUA OT
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naBjiaeHUs"

HacpliieHHblf W HEHACBIIICHHBIM  Tap.

2 BnaxnocTs BO3ayxa
Bnaxnocts BO3myxa u €€ H3MepeHue.
27 Jlaboparopuass ~ pabora  "Omnpenenenue 0.5
OTHOCHUTEJIbHOM BIAXXKHOCTU BO3ayXa"
28 Pemenue 3ama4 mo Teme "BiaxkHOCTB"
Pemenne 3amay W aHanM3  CUTYyaluH,
29 CBSI3aHHBIX C SIBIICHUSIMH HCHApEeHUS] W
KOH/ICHCAIINU
DHeprus TOIUIMBA. YJeNnbHas TEIUIOTa
30
CTOpaHHUS
31 [TpuHIMIIBI paOOTHI TETJIOBBIX JBUTATENCH
3 [TapoBast TypOuna. [[Burarenr BHYTPEHHETO
CrOpaHus
33 KIIJI TermoBoro ABUraTels
Pemenne 3agau mo teme "KIIJI TemmoBoro
34
nsurareis"”
35 VYpok-koHdpeperuus "TerioBsle ABUTATENH
Y 3al1uTa OKpy-Karomeu cpeabt”
36 TemnoBble MOTEPH B TEIIOCETIX
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3aKOH COXpaHEHMsI U NPEBpAllECHUs] YIHEPTUU

> B MEXaHMYECKUX U TEIUJIOBBIX Mpolieccax
[ToaroroBka Kk KOHTPOJBLHON paboTe MO TEME
38 "TemnaoBbie SIBJICHHSL. N3menenune
arperaTHbIX COCTOSIHMI BelecTna'
KonTtponbnas pabora nmo teme "Temnsosble
39 SIBIICHUSL. H3menenue arperaTHbix
COCTOSIHM BelrecTna"
40 OnexkTpuzanus Ten. J[Ba poaa 3apsioB
Ypok-uccrnenoBanue "UccnenoBanue
41 croco0oB Pa3INYHbIX BEIIIECTB
Ha’JIeKTPU30BbIBATHCA"
B3aumoneiictBue 3apsyKeHHBIX Tel. 3aKOH
42
Kynona
Onektpuueckoe  mosie.  Hampspk€HHOCTD
43 ANEKTPUUECKOTO IOJIAL. [Ipunuun
CYTMEPIO3UIINH ICKTPUUECKUX MONEeH
24 Hocurenn AIEKTPUICCKUX 3apsJIOB.
DnemeHTapHbIi 3apsan. CTpoeHre aToma
45 3aK0H COXpaHEHUs AIEKTPUIECKOTO 3apsiaa
[TpoBoaHUKH, TUDJIEKTPUKU u
46
MOJTYTIPOBOTHUKHU
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Ypok-koH(pepennus  "DnekTpuzanms B

47 1
IIOBCEIHEBHOU XNU3HU"
Pemenue 3anau no reme "3aKoH coxpaHEeHUs

48 1
3JIEKTpUYECKOro 3apsaa”
DNIEKTPUUECKUI TOK. Ucrounuku

49 1
AIIEKTPHUYECKOTO TOKA
Ypok-uccrienoBanue "UccnenoBanue

50 JEHCTBHSL  DJIEKTPUYECKOrO  IIOJIsI  Ha 1
MIPOBOJHUKYU U JUAIEKTPUKHU"

ol DNEKTPUUECKUM TOK B METaJlIax 1

52 ONEKTPUYECKUN TOK B )KUJKOCTSIX U ra3ax 1

53 DneKTpruyecKas 1ernb 1

94 Cuna toka. AMnepmerp 1

55 DnexTpuydeckoe HanpsbkeHue. Bonstmerp 1
JlaGopatopHass ~ pabota "Coopka

56 HCIILITAHUE 3IEKTPUUYECKOM LEnn 1
ITOCTOSIHHOTO TOKA"

- 3aBUCUMOCTh CHJIBI TOKAa OT HAINpPSDKEHHS. .
3akoH OMa aJid y4acTka 1enu

- JlaGopatopHass  pabora  "HccrnemoBanue .

3aBUCUMOCTHU CHJIbBI TOKa, IPOTCKAIOLICTO
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4yepe3  pe3ucTop, OT HalpsDKeHUs  Ha

PE3UCTOPE U CONMPOTUBJICHUS pe3ucTopa’

DJIeKTPUYECKOE COMPOTHBICHUE. Y ICIbHOEC

59
COIIPOTHBIICHUE
50 Jlaboparopuass ~ pabora  "OmnpeneneHue
YZIE€IBHOTO CONPOTUBIIEHUS IPOBOJHUKA"
61 Pemienne 3amau mo Teme "DIEKTpUUECKOE
COINPOTHUBIIEHUE. Y IeIbHOE CONIPOTUBIIEHUE"
62 Pemenue 3anau no teme "3akon Oma"
63 [TocnenoBarenpHOE u napauieIbHOe
COEZIMHEHUS POBOIHUKOB
JlaGopatopHast pabora "IIpoBepka mpaBuia
64 CJIO’KEHUS HaANPSHKEHU N npu
MOCJIEIOBATEIbHOM ~ COCJUHEHUH  JIBYX
pe3uctopos"
Pemenune 3a1a4 o TEMe
65 "IlocnenoBarenbHOE " rapajuieJIbHOe
COEIMHEHUS TTIPOBOJHUKOB"
JlaGopatopnast pabora "IIpoBepka mpaBuia
66 JUIE  CWJIBl TOKa TP  MapauIeIIbHOM
COEIMHEHUH PE3UCTOPOB"
67 Pemenue 3amau Ha nmpuMeHeHne 3akoHa Oma
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AJId pa3]IM9YHOro COCAMHCHUS IIPOBOJHHUKOB

OJC u  BHYTpPEHHEE  COINPOTHUBICHUE

68 UCTOYHUKA TOKa. 3akoH OMa IS TOJIHOM
enu
Pemenne 3agau no teme "I/C, BHyTpeHHEE
69 COINPOTHBIICHUE UCTOYHHKA TOKa. 3akoH Oma
U1 TTOJIHOU nenu"
Jlaboparopuas pabora "Omnpenenenne DJC
70 U BHYTPEHHETO COIMPOTUBIEHUS HCTOYHHKA
ToKa"
71 [TpaBuna Kupxroga
- JlaGopatopuast pabora "IIpoBepka mpaBui
Kupxroga"
VYpok-uccnenoanue "M3yueHue  BOJIBT-
73 aMIIEPHBIX  XapaKTEPHUCTUK  HEIWHEHHBIX
3JIeMEHTOB"
24 Pabora anekTpuyeckoro Toka. MOIIHOCTH
AIEKTPUYECKOTO TOKA
- JlaGopatopnass ~ pabora  "Ompenenenue
paboTHl ¥ MOIITHOCTH AJIEKTPUIECKOTO TOKa"
26 3aKkoH Jxoyns-Jlenna. [ToTpeburenu

AJIeKTpHUecKoro Toka. KopoTrkoe 3ambIikaHue
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77

78

Ypok-koHpepeHIus "OObsicHEHUE u
HPUHITATT JCUCTBHS JOMAITHUX

3JIEKTpOHArpeBaTesIbHbIX MPHOOpPOB"

[TonroroBka K KOHTPOJIBHOU paboTe Mo Teme
"DeKTpruUecKue 3apsAlibl. 3apsKeHHBIE Teja
n ux B3auMmozaeilictBuA. IlocTOSHHBIN

ANEKTPUIECKUH TOK"

79

KonTponbhas pabora o TEME
"OnexTpuueckue 3apsjibl. 3apsHDKEHHbIE Tella
n ux B3auMmozaeilictBua. IlocToSHHBIN

3JIEKTPUYECKUN TOK"

80

IlocTosiHHBIE MAarHuThl. MArHuTHOE TMOJIE

3eMIIM U ero 3HauCHHUE JJIA )KU3HU Ha 3emite

81

82

83

Ypok-uccrnenoBanue "N3yuenue
MAarHuTHOT'O IIOJId IIOCTOSIHHBIX MAar"HuTOB
Opu UX OOBEAMHEHUH U pa3JieliCHHH.

Busyanuzanus 1mosist HOCTOSSHHBIX MarHUTOB"
OmnpiT Opcrena. MarunutHoe oJIe
AIIEKTPUYECKOTO TOKA

OneiT AMnepa. MarauTHo€E 1oJie KaTylIKHU C
ToKOM. [IpuMeHEHHE BIEKTPOMarHuToB B

TCXHHUKE
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Cuna Ammepa U onpeneneHue  eé

84
HaIpaBJICHUS
g Pemienne 3anmau no teme "Cuna Ammepa u
onpezaeneHue e€ HanpaBiaeHUA"
DJeKTpoIBUTATENb  MOCTOSHHOTO  TOKA.
86 Hcnonb3oBanne  3IEKTpoOABUTATENCH B
TEXHUUYECKUX YCTPONCTBAX U Ha TPAHCHOPTE
87 JlaboparopHas pabora "M3ydeHue neicTBuUs
MarHUTHOTO TOJISl Ha MPOBOAHUK C TOKOM"
88 Ypok-koHpepeHuus "[IpakTuyeckoe
MPUMEHEHHUE AJIeKTpoABUraTeneit”
89 JlaboparopHas padota "KoHcTpynpoBaHnue u
n3ydeHue paboThl dIEKTpoABUTATENA"
%0 JlaGopatopuast pabora "Usmepenue KII
AJIEKTPOJIBUTATEIHLHON YCTAHOBKH"
Omneitel @apasies. 3aK0H dIEKTPOMArHUTHON
91
naaykiuu. [Ipasuio Jlenna
Ypok-uccnenoBanue "UccnenoBanue
92 U3MEHEHUH 3HAueHUsT U  HalpaBJICHUS
WHIYKIIMOHHOTO TOKA"
03 Penrenue 3a71a4 o TEMeE "3aKkoH

AJIEKTPOMArHUTHON  MHAYKIMU. [IpaBuiio
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Jlenma"

Onekrporenepatop. CrocoObl MOTyYSHUS

94

AJIEKTPOIHEPT U

Ypok-koHpepeHus " IIEKTPOCTAHIIMKM HA
. BO30OHOBJISIEMBIX ~ HCTOYHUKA  JHEPTHUU.
5)

[Tpobaembr HKOJIOTHUH. TomBHBIE

3JIEMEHTHI U 3JIEKTpoMoOuIn"
%6 [ToaroroBka Kk KOHTPOJILHOU paboTe MO TeMe

"DJIeKTpOMarHuTHbIE sIBJICHUS"
9 KonTponpHas pabora "DieKTpoOMarHUTHBIC
7

ABJICHUS"

Pabora ¢ Texcramu mo Teme "TermoBbie
98

sBICHUS"

Pabota c TEKCTaMu o TeMe
99 "DIeKTpUYecKre 3apsibl. 3apsHKeHHBIE Tena

U UX B3auMoJeicTpue"

Pabora ¢ tekcramu mo teme "IlocTosTHHBIN
100

3IIEKTPUYECKUM TOK"

Pabora ¢ tekctamu mo teme "MarHuTHBIE
101

sBACHUS"
102 Pa6ora C TEeKCTaMu 1o TeMe

"JnexkTpoMarHuTHasi MHIyKIus"
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OBILEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102 3 22.5
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e 9KIJIACC

Kosaun4vecTBo 4acoB JJIeKTPOHHBbIE
Ne HMara uudposeie
Tema ypoka KonrTpoabsubie IIpakTuueckue
n/n Bcero u3ydyeHusi  odOpa3oBaTesIbHbIE
padoThI padoThI
pecypchl
Mexanudeckoe aBUkKeHHE. MarepuanbHas
1 Touka. CrocoObl OMHUCaHUS MEXaHUYECKOTO 1
JBUKEHUS
Cucrema oTcuera. OTHOCHUTENBHOCTD
2 1

MCXaHHNYCCKOI'O ABMXKCHU A

BekropHble  BenMuUMHBL,  OlEepalMu  C
BEKTOPaMH, IPOEKIMU BEKTOPOB
Pangunyc-BekTop MaTepHAIbHOM  TOYKH,

NMEpEMCIICHUC Ha IJIOCKOCTHU

) PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE 1

Pemenne 3amau mo Teme "PaBHOMepHOE

MPSIMOJTMHEIHOE JIBIKEHME"

HepaBHOMepHOE NPSIMOIMHENHOE ABUKEHHUE.
7 CpenHsis 1 MIHOBEHHAsi CKOPOCTh Tella IIPHU 1

HEPaBHOMEPHOM JBHKECHUU
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JlaGopatopnass ~ pabGora  "Ompenenenue

CpeIHENl CKOPOCTH CKOJIbKEHUs Opycka Win

° JIBUKEHHMSI ~ [IapuKa [0  HaKJIOHHOH
IJIOCKOCTH"
9 PaBHOyCKOpEeHHOE MPAMOJIMHEHHOE
JIBI)KEHUE. Y CKOpEHUE
Ckopoctb PaBHOYCKOPEHHOTO
10 MPSMOJIMHEHHOTO ~ JIBMIKCHHUSI. I'padux
CKOPOCTH
Pemienue 3agau no Tteme "CkopocTh
11 PaBHOYCKOPEHHOT'O MPSIMOJIUHEIHOTO
IBIOKeHUA"
12 [lepememienue  mpu  PaBHOYCKOPEHHOM
MPSMOJIUHEHHOM JIBUKCHHUH
JlaGopatopnass ~ pabGotra  "Ompenenenue
13 YCKOpPEHHMsI Tela NpH PaBHOYCKOPEHHOM
NBIMDKEHHUH 110 HAKJIOHHOM IIOCKOCTH"
Pemenue 3agau no teme "llepemenienue npu
14 PaBHOYCKOPEHHOM MIPSAMOJIMHEMHOM
NBIDKEeHNH"
15 Jlabopatopnas ~ pabora  "HccnemoBaHue
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3aBUCUMOCTM IyTM OT BPEMEHU IpHU
PaBHOYCKOPEHHOM JBUKEHUH 6e3

HayaJibHOM cKopocTH"

16

17

I'paduueckas uHTEpHIpeTanus YCKOpEHHUs,
CKOpPOCTH, MPONEHHOTO nyTU u
nepeMenieHHs I E MPSIMOJIUHEITHOTO

JIBUKCHUS

Pemenne 3amau no Tteme "I'paduyeckas
UHTEpIpeTalus.  YCKOPEHHUS,  CKOpPOCTH,
MPOWJEHHOIO MYTH W MepeMelleHus s

MPSAMOJIMHEHHOTO IBUKEHUA"

18

Yckopenue cBobogHOTO TageHUs. ONBITHI

Tanunes

19

Pemenne 3amau mo Teme "YckopeHue

cB0OOHOTO NageHus"

20

21

22

JIBmkeHue Tena, OPOIIEHHOTO TOJ YIJIOM K
TOPU30HTY
Pemienue 3amau mo teme "JI[BuxkeHue Tena,

OpOILIEHHOTO MO/ YTJIOM K TOPU30HTY"

JlaGopatopnas ~ pabGora  "HccrnemoBanue

JBHOKCHHUA TCJIA, 6pOIHeHHOFO noJg yriom K

51




23

rOpU30HTY"

Pemenne 3amau mo Teme "IBHoKeHHE IIOJ
NECTBUEM YCKOpEHUS CBOOOIHOIO

nagenusa"”

24

25

26

27

28

29

30

31

JIBH>KEHUE 110 OKPY>KHOCTH

JluneiiHasgs U yrjaoBas CKOPOCTb, MEPUOI U

qaCToTa

CKOpOCTb U YCKOpPCHHUC IIpU ABUKCHUU II0

OKPY’KHOCTHU

Pemienne 3amau mo teme "JIBMDKEHHE IO

OKpYKHOCTH"

Ypok-konpepennust  "Pacro3naBanue U
NpUOMHKEHHOE OMUCAHKUE PA3IUYHBIX BHIOB
MEXaHUYEeCKOT'0 ABMKEeHUS"

[ToarotoBka K KOHTPOJILHOM paboTe MO TeMe
"MexaHn4yecKoe IBM)KEHHE U CIIOCOOBI €ro
onucanus"

KonTponbHas pabota o TeMe
"MexaHn4ecKoe IBIDKEHHE U CIIOCOOBI €ro

ornucaHusg"

IIepsb1it 3ak0oH HproToHa. Bexktop cuiibl
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Bropoit 3aKOH HeroToHa.

3 PaBHOpelicTBYrOIIAs cHita

33 Tpertnii 3akoH Herorona. Cyrneprno3umus cui

34 Cuna ynpyroctu. 3akoH ['yka

35 Pemenue 3anau no teme "Cuna ynpyroctu"
Jlaboparopnass  pabora  "HccrnemoBanmue

36 3aBUCUMOCTH CHJIBI YIIPYTOCTH,
BO3HUKAIOIIEW B TPYXKHUHE, OT CTENEHU
nedopMaluu NpyKUHbI"

37 Cuna tpenus. Kosdduuuent tpenus

38 JlabGoparoprass ~ pabora  "OmnpenencHue
KO3 (HUIIMEHTA TPESHUS CKOJIBLKCHUS"
Jlaboparopnast ~ pabora  "HccrnemoBaHue

39 3aBHCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHUS OT
CUJIbl HOPMAJIBHOTO JIaBNIeHUA"

20 JIBrkeHHe Teln MO OKPYXXHOCTH  IIOJ
JECTBUEM HECKOJIBKUX CHIT

41 3akoH bepHymiu u nogbEMHas cuiia Kpblia
Ypok-koHbepeHIus "CoBpeMeHHbIE

42 JIeTaTeNbHBIC anmnapaThl, Cy/ia Ha MOIBOTHBIX

KpPBUIBAX, AHTHUKPBLIO Ha CKOPOCTHBIX
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aBTOMOOMIIAX.  JIBWDKeHHME  Toe3a  Ha

MarHuTHOM nojyiike"

Cuna TsKeCTH n  3aKOH BCCMHUPHOTO

43
TATOTCHHS

14 JIBIDKEHHE TeJl BOKPYT TI'PaBUTALMOHHOTO
nenrpa. [lepBas kocMuueckasi CKOPOCTb

45 HeBecomocTs 1 meperpy3ku

46 PaBHOBecue MaTepHalbHON TOYKHU.
AGCOIOTHO TBEPIOE TEIIO

47 MowmenT cuibl. [TpaBuiao MOMEHTOB

48 VYpok-uccnenosanue "OrnpezerneHne LEHTpa
TSYKECTH pa3IU4HbIX Ten"
Nmnynsc  Tema.  M3mMeHeHuMe uMIynbCa.

49 Nmnynee cunbl. Yopyroe W Heympyroe
B3auMo/ieiicTBHE

50 3aKOHBI U3MEHEHUS M COXPAaHEHUS UMITYJIbCa

51 PeaktuBHOE ABMKEHNE

- Pemenue 3agau o teMe "3akoH COXpaHEHUS
uMIyibsca. PeaktuBHoe nBuxkeHue"

53 Mexanunueckasi paboTa 1 MOIITHOCTb

54 PaGorta cuibl TsSXKecTH, CHIIBI YIPYrOCTH U
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CHJIbI TPCHUA

JlaGopaTopHnas ~ pabora  "OmnpenencHue

paboThl CHUJIBI TPEHHUS TPH PABHOMEPHOM

> OBWKEHMM  TejJa 10  TOPU3OHTaIbHON
MOBEpXHOCTH"

56 CBs13b sHepruu U paboThl
JlaGopaTopnas  pabora  "OmpenencHue

- paboTHI CUJIBI YIIPYTOCTH IIPH MOABEME TPy3a
C  HCIOJIb30BAaHMEM  HENOJBHKHOIO U
MOJABUXHOTO OJIOKOB"

58 [TorenmnmansHast SHEPTUA

- Kunernueckass  sneprusa.  Teopema o
KMHETUYECKOU SHEPIUHU

50 3aKoH WU3MEHEHUS " COXPaHEHHUs
MEXaHUYECKON IHEPTUU
Pemenne 3amau  mno Teme  "3aKoHBI

61 U3MEHEHUS U COXpPaHEHUS MEXaHU4EeCKOU
sHeprun"

6 ITonroToBka K KOHTPOJILHOW paboTe 1Mo Teme
"B3aumoneiicTBue Ten. 3aKOHbI COXpaHEHHS "

63 KonTponbHas pabota 1o TEME
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"B3aumopeiicTBue Tea. 3aKOHbI cOXpaHeHus"

KoneOarensHOE  IBUKEHUE. OcCHOBHBIE

64 XapaKTepUCTHKH  KOJIeOaHHMIA: IIepHoJ,
94acToTa, aMIUIUTY 1A
MareMaTnyecKkuil U NPYKUHHBIM MasTHUKU.
Jlaboparopnass  pabora  "HccrnemoBanme
65 0.5
3aBUCHMOCTH Iepuojia KoyiebaHuil rpyza Ha
HUTHU OT JUIUHBI HUTH"
JlaGoparoprass  pabora  "HccrmemoBanme
66 3aBUCUMOCTH rnepuojia KOJIeOaHu 1
MIPYXKUHHOTO MasiTHUKA OT Macchl rpy3a”
67 I"apmoHuueckue KoyieOaHus
63 JlaGoparopuast pabora "Uzmepenue .
YCKOpEHUsI CBOOOTHOTO TajeHus"
69 3aryxaromue KosnebaHus. BbIHyXIeHHBIE
KoseOanus. Pezonanc
- [IpeBpamenue sHEPrUH MPH KOJIEOATEIHHOM
JBUKCHUH
Ypok-uccienoBanue "IIpoBepka
71 HE3aBHUCHUMOCTH TIepHoJa KojiebaHuU Tpy3a, 1

TOJIBEIIIEHHOTO K JICHTE, OT MaccChl rpy3a"
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MexaHUYeCcKHe  BOJIHBI: MNpoAOJIbHBIC U

72
[IOTEpEYHbIe

23 CBoiicTBa MeXaHMYeCKMX BOJH. JlnuHa
BOJIHBI U CKOPOCTb €€ pacipOCTpaHEHuUs
Ypok-uccienoBanue "HabOmonenue

74 uHTephepeHM U Audpakiud BOJH Ha
MOBEPXHOCTH BOJIbI"

- Ypok-koH(pepeHnus "MexaHUnIecKUue BOJTHBI
B TBEpOM Tene. CelicMuieckue BOTHbBI"

76 3ByK. Pacripoctpanenue u oTpakeHHue 3ByKa

77 Pewenue 3amgau no reme "3Byk"
VYpok-uccnenoBanue "OKCHEPUMEHTAIbHOE

78 OIpeJieIeHue TPaHMIl YacTOThI CIBIIIMMBIX
3BYKOBBIX KoJeOaHMii"

29 I'poMKOCTH  3Byka W BBICOTA  TOHA.
AKyCTHYECKHI pE30HaHC.

80 Ypok-uccrnenoBanue "Habmaronenue u
00BsICHEHUE aKyCTHUYECKOIro pe3oHaHca"
Wndpaszsyk u ynprpa3Byk. Kondepenuus

81 "Hcnonp3oBanue yJIbTpa3ByKa B

COBPEMEHHBIX TEXHOJIOTUSX"
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DNeKTpOMarHuTHOE rnoJjue u

% ANEKTPOMATrHUTHBIC BOJHBI

83 CBoiicTBa 3IIEKTPOMArHUTHBIX BOJIH
Ypok-koHbepeHIus "[lkana

Y AJIEKTPOMAarHuTHBIX BOJH. Mcnonb3oBaHue
JJIEKTPOMArHUTHBIX ~ BOJH UL COTOBOM
cBs3u. Pagnonokanus. Kocmuueckas cBs3p "

g5 Pemenue 3agau Ha onpeneraeHUe YacTOThl U
JUTMHBI 3JIEKTPOMArHUTHOUW BOJTHBI

86 DneKTpoMarHuTHas npuponaa CBeTa.
CxopocTs cBeTa

87 BosiHoBBIE CBO¥iCTBA cBeTa: MHTEPEPEHIHS
U TuQpaKmus

- JlyueBass Mozienb cBeTa M TeOMETpUYECKas
onTuka. MicTouHuKM cBeTa

89 [IpsmMonuHeitHOe pacmpocTpaHEeHHE CBeTa.
3armenus Connua u JIyHsl

90 3akoH oTpaxxeHus cBera. [Tnockoe 3epkano

o1 [Toctpoenue n300pakeHUH,
c(hOPMHUPOBAHHBIX 3€PKATIOM

92 [Ipenomienne cBeTa. 3aKOH TPETOMIICHHS
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cBera. IlomHoe OTpaXCHUC CBCTA.

JlaGopaTopnas  pabora  "HccnemoBaHue

3aBUCUMOCTH YyTIJla HOPCIOMIICHHA OT YyIJia

. MaJICHUs] CBETOBOI'O JIyda Ha TpaHUIC
«BO3J1YX-CTEKJIO»"

o Ypok-uccnenoBanue "AHanu3 U 0ObSICHEHUE
ONTHUYECKOTO MUpaXka"

Ypok-koHbepeHIus "Ucnons3oBanue

95 MIOJTHOTO BHYTPEHHETO OTPaKEHHSL:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"

96 Jlun3a, X0 mydei B TUH3E

97 dopmyIia TOHKOH JTHH3BI
JlaGopatopnass ~ pabGotra  "Ompenenenue

98 (OKYCHOI'O PACCTOSHUS M ONTHYECKOW CHIIBI
coOuparomiet JTUH3bI"

99 [Tonyyenne u300pakeHUH € IOMOIIBIO
coOuparoiel U pacCeMBarOIICH JTNH3
Ypok-koupepenuuss "IlpuHnmn neicTBus

100 ONITUYECKUX npubopoB (MHKpOCKOTI,
Teneckor, ¢oTtoanmnapar)"

101 I'na3 KaK onTHYECKas CUCTEMA.
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bnn3opykocTh U JanbHO30PKOCTh

Pasnoxenune Oejioro ceera B CIICKTD. OnEBITH

102 Herorona. CiokeHue CrieKTpaabHBIX IBETOB.

Jucnepcus ceera

Ypok-nipakTuKym "HaGmronenue u

03 0O0BSICHEHUE ONBITOB IO Pa3JI0KEHUIO OETIOT0o

1

cBeta B crekrp. [lomyuenue Oenoro msera

NP CJI0KEHUU 1IBETOB"

OmnpiTel Pezepdopna u mnanerapHas MoJeIlb
104

aToMa

0 [Toctymarer bopa. Mopens aroma bopa.

105

Hcnyckanue 1 MOrjaoeHNe CBeTa aTOMOM.
106 KBanrsl. JIuneiuarbie criekTpsl

VYpoxk-npaktukyMm "HaOnroneHue CIIomIHbIX
107 U JIMHEHYaThIX CIHEKTPOB W3JIYYEHHS U

ucIyckanus'"

PanuoaktuBHOCTh. Anbda-, Oeta- U ramma-
108

W3ITy9YCHUS

Crpoenne aromHoro sapa. HykionHas
109

MOJIEJTb aTOMHOTO siApa
110 PanuoaktuBHbIe peBpanieHus. Mzoromnsl
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111

IIepuon nonypacnana
Ypok-koH(bepeHIus "lericTBue

PaarOaKTUBHBIX H3Hy‘{CHI/II>’I Ha  KHBbIC

te OpraHu3Mbl. 3aluTa OT PaJuOaKTUBHOTO
u3nydyeHus"

13 SAnepHble peakiuu. 3aKOHBI COXpaHEHUS
3apsI0BOIO U MacCOBOT'O YHCEN
DHeprusi cBsi3u aTOMHBIX sziep. CBs3b MacChl

114
Y SHEPTUU
Pemrenue 3agaud no treme "SnepHbie peakiuu.

115
DHeprus cBszu"

116 Peaknun  cuHTE3a W jAeNeHUS  SED.
Nctounuku sHeprun ConHua u 3837
VYpoxk-koH(pepeHuus "SnepHas sHepreTHka.

117 DKOJIOTHYECKUE POOIEMBI SIAEPHON
SHEpPreTUKu"

[ToaroroBka Kk KOHTPOJIBLHOM paboTe Mo TeMe

118 "Konebanuss wu  BomHbl. CBETOBBIE H
KBaHTOBBIC SIBJICHUS"

119 Kontponbnas padota o teme "Konebanus u

BOJIHBI. CBETOBBIE U KBAHTOBBIE SIBJICHUS"
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Pewmenne pacYeTHBIX o TEME

120

"MexaHH4ecKoe JIBHKeHuE"

) Pemenne pacueTHBIX ¥ KaUeCTBEHHBIX 3a7a4

121

o TeMme "B3aumopenicreue Ten"

Pemenne pacueTHBIX ¥ KaueCTBEHHBIX 33734
122 1o TeMe "3aKOHbl COXpPAaHEHWs] SHEPruu U

umnyibca"

Jlaboparopubie paboThI o TeMe
123

"MexaHu4eckoe aBrxeHune"

Jlaboparopubie paboTHI o TeMe
124

"B3aumonericrsue ten"

Jlaboparopubeie pabotel mo Tteme "IIpocTeie
125

MEXaHU3MBI"

Pemennie pacueTHBIX M KaueCTBEHHBIX 3ajay
126

o Teme "TernsoBsie mporecch"”

Pemenne pacueTHBIX M KaueCTBEHHBIX 3aay
127

o TeMme "BnaxHoctn"
128 Pemenne pacueTHBIX M KaueCTBEHHBIX 3aay

mo teme "KIIJ] TemnoBEIX aBurareinci'
129 Pemenne pacueTHBIX ¥ KaueCTBEHHBIX 3aja4

10 TeMe ""3aK0HbBI MOCTOSHHOrO TOKa"
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Pemenue PACUCTHBIX U KaYCCTBCHHBIX 3a/1a4

130 1
o Teme "KIIJI anexkrpoycranoBok"
Jlaboparopubie paboThl MO TeMe "3aKOHBI

131 1
MMOCTOSIHHOTO TOKA"

132 Jlaboparopubie paboTel Mo Teme "CBeTOBBIC L
SABJICHUS"
PaGora ¢ Tekcramum 10 Teme "3aKOHBI

133 1
COXpaHEHHUs B MEXaHUKe"
PabGora ¢ tekcrtamu o teme "Kosebanus u

134 1
BOJTHBI"
PaGora ¢ Tekcramu 1o Teme "CBETOBEIE

135 1
sSaBIIeHUs"
PabGora ¢ tekcramu mo teme "KBantoBas u

136 1
sanepHas Gpusmnka"

OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 136 245
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Y4eOHO-MeTOAMUYECKOE o0ecriedeHue 00pPa30BaTeJIbHOI0 MpoIecca

Oo0s13aTesIbHbIE YUeOHbIe MATEPHAJIBI /ISl YUEHUKA
duzuka. 7 kiaacc. YUeOHUK

Junus YMK: ®usuka. I'paues A. B. (7-9)

ABTop: I'paueB A.B., IToroxes B.A., CeausepctoB A.B.

MeTozmqecnme MaTepHaJIbl 1JIfl YYUTECIA

Meromuueckoe mocobue «Tpenaxep "OOnako 3Hanuit". ®dusuka, 7 kiacc (yriayOJaeHHBIN

YPOBEHb)»

Hudposbie 00pa3oBaTe/ibHbIE PECYPChI H PecypPCchl CETH HHTEPHET

O6pa3oBarenbHbli OHNAH-cepBUC «O0mako 3HaHui» https://o6nako-3Hanuit.pd/



https://shop.prosv.ru/katalog?FilterByArrtibuteId=6!124805
https://shop.prosv.ru/katalog?FilterByArrtibuteId=3!100502
https://облако-знаний.рф/

MaTtepunajbHO-TeXHHUYECKOE o0ecliedeHne 00pa30BaTeIbHOI0 NMpouecca

Y4eOHOE 000pyI0BaHUE

[TpoexTop (MHTEpaKTHBHAS JOCKa), KOMIbIOTEp, AOCTYn B WHTepHeT (He MeHee 512 kOut/c),

JTUHAMUKH.

OobopynoBanue 1Jis MPOBeJACHUS MPAKTUYECKUX PadoT

e Bupryansnas naGopatopnas pabota «OmnpeneneHue pa3MepoOB MajbIX Tell METOJIOM
PAIOBY

e Bupryansnas nabopatopHas padora «M3mMepenne cpeaHen myTeBoi CKOPOCTH

e Bupryansnas naboparopnas pabora «['pamynpoBaHHE NPYKUHBI U HU3MEPEHHE CHJI
JTUHAMOMETPOM»

e Bupryanebnas nabopatopHas pabota «OrmnpeneneHHe  BBITATKUBAIOIMIEH  CHIIBL,
JICUCTBYIOLLEH HA TEJIO»

e BupryanbsHas nabopatopHas padora «VccinenoBanue ycioBuil paBHOBECHS pbluara
Bce BupTyanpHbIe paboTHI pa3MelneHbl Ha cepBrce «O0ako 3HaHUI.

+ BBenuTe cBOI BapuaHT
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