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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢Qusnke Ha ypOBHE OCHOBHOIO 00Iero o0Opa3oBaHUs
COCTaBJICHA Ha OCHOBE IMOJOXEHHA M TpeOOBaHUU K pe3ysIibTaTaM OCBOCHHS Ha
yriay0inEHHOM YPOBHE OCHOBHOM 00pa30BaTeIbHON MPOrpaMMBbl, MPEICTaBICHHbBIX
B ®I'OC 00O, a Takxe ¢ yuétoMm deaepaibHOl paboueil mporpaMMbl BOCIIUTaHUS
u Konuenuuu npenonasanus yueoHoro npeamera «Ousukay.

Copmepxanue mnporpamMmbl MO (DU3MKE HANMPABICHO Ha YJIOBIETBOPEHHE
MOBBIUICHHBIX 3alpPOCOB O0YyYaroIIMXCs, CTpeMslMxcs K Oosee TiyOOKOMY
OCBOEHUIO (PU3MUYECKUX 3HAHUM, W Ha (POPMUPOBAHUE ECTECTBEHHO-HAYYHOMN
IrpaMOTHOCTH  oOydawomuxca. B nporpamme mno (u3uMke  y4YUTHIBAIOTCA
BO3MOXKHOCTH y4eOHOTro mpeamera B peanmzanuu TpedoBanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METalpeIMETHBIM pe3ysibTaTaM 00y4YeHHUs, a TAKKe
MEXIIPEAMETHBIE CBSA3M €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX NPEIMETOB Ha YpOBHE
OCHOBHOTO 00I1IeTO 00pa30BaHUsI.

[IporpamMma no (u3uKe ycTaHaBIMBAET paclpesesieHue yueOHoro Marepuana
1o rojaM oOyueHus (MO Kjaccam), mpejjiaraeT IpUMEpHYIO MOCJIe0BaTEIbHOCTD
U3yYEHUs1 TEM, OCHOBAHHYIO HA JIOTMKE Pa3BUTHUS IMPEAMETHOTO COAEPKAHUSA U
y4ETE BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[Iporpamma mo Qusuke pa3zpaboTaHa € LENIbI0 OKa3aHUS METOIUYECKOU
MOMOIIM YYUTEIIO B CO3/IaHUU pabouell mporpaMMBl 110 y4eOHOMY MPEIMETY.

dusuka SBISETCS CUCTEMOOOPA3YIOIIKM /ISl €CTECTBEHHOHAYYHBIX Y4eOHBIX
MPEJAMETOB, MOCKOJbKY (PU3MUECKHE 3aKOHBI JIeKaT B OCHOBE IIPOLIECCOB U
ABIICHUHM, W3y4aeMbIX XHUMHUEH, OuoNoruen, acTtpoHOMuerd U QUINUIECKOU
reorpadueil, BHOCUT BKJIAJ B E€CTECTBEHHOHAayYHYI0 KapTUHYy  MHUDa,
npenocTaBisieT Haubosiee sCHble O0pa3lbl NPUMEHEHUS HAyYyHOrO MeETola
MO3HAHUA, TO €CTh CII0CO0A MOMYYEHHUsI JOCTOBEPHBIX 3HAHUI O MHUpE.

OpnnHa W3 TIaBHBIX 3a/1a4d (PU3UYECKOTO OO0pa3oBaHUS B CTPYKType OOIIETO
o0pa3oBaHMsI COCTOUT B (POPMHUPOBAHUHU €CTECTBEHHO-HAYYHOH TIPaMOTHOCTU H
MHTEpeca K HayKe y 00y4arouuxcs.

N3yuenne ¢usnku Ha yriayOJEHHOM YpOBHE TMPENNOJaracT YBEPEHHOE
BJIQJICHUE CJIEAYIOIIMMHA KOMIETEHTHOCTAMHM, XapaKT€PU3YIOIIUMH €CTECTBEHHO-
HAy4YHYI0 TPaMOTHOCTb:

Hay4YHO OOBSCHSATH SIBJICHMUS,;

OLICHMBAaTh U IOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIEAOBAHUS;

MHTEPHPETUPOBATh JAaHHBIE M UCIOJIb30BaTh HAy4YHbIE JOKA3aTEIbCTBA IS
IIOJIYYEHUS BBIBOJIOB.

[lenn wu3ydeHuss (QU3MKM Ha YpPOBHE OCHOBHOTO 0O0ILEro oOpa3oBaHUA
onpenenensl B Konuenmuu mnpenonaBanus ydyeOHoro mnpenmera «®Duszuka» B
oOpa3oBaTenpHBIX oOpranuzauusx Poccuiickoit @Dexpepanuu, peamu3yIOMINX



OCHOBHBIE  00111€00pa30oBaTe/IbHbIE NPOTPAaMMBbl, YTBEPKAEHHOW pelIeHUueM
Komnerun Munucrepctsa npocsemienusi Poccuiickoit deaeparuu (MpoTOKOa OT 3
nexadps 2019 r. Ne [1K-4BH).

Lenu nzydenust pu3NKu Ha yrIyOJIEHHOM YPOBHE:

pa3BUTHE HMHTEpEca M CTPEMJICHUS OOyYaAIOMIMXCA K HAYYHOMY H3YyYCHHIO
IPUPOJBI, PA3BUTHE WX UHTEIJIEKTYATbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;

pa3BUTHE MPEACTABICHUM O HAYYHOM METOJ€ MO3HaHUS U (HOpMHpPOBAHUE
MCCJIEI0BATENBLCKOIO0 OTHOIIECHHUS K OKPYXKAIOIUM SIBIICHUSM;

(dbopMHEpOBaHE HAYYHOTO MHPOBO33PEHHs KaK pe3yJbTaTa M3y4YeHHUS OCHOB
CTpOEHUS MaTepuu U PyHIaAMEHTAJIbHBIX 3aKOHOB (DHU3UKU;

dbopMupoBaHUE€ YMEHUN MPUMEHATh (PU3NUECKHWE 3HAHUS UM Hay4HbIC
J0Ka3aTeabCTBA JUIsl OOBSICHEHUS OKPYIKAIOIIMX SBJICHUM;

dbopMHpOBaHUE TPEACTABICHUA O pONM (PU3UKU JJIs Pa3BUTUA JPYTHUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE  MPEACTaBICHUN 0 BO3MOYHBIX cdepax Oynyien
npodeCCUOHAIBHOW  JESTETbHOCTH, CBA3aHHOM C (PU3MKOHN, TMOJArOTOBKAa K
JaynbHeeMy oOy4eHHIO B 9TOM HAMpPaBIICHUU;

dbopMHpOBaHWEe TOTOBHOCTHM K JajibHEWIIEMy W3y4YeHHIO (U3UKH Ha
yriyOJEHHOM YpPOBHE B paMKax COOTBETCTBYIOLIMX Mpoduieid oOydeHHus Ha
YPOBHE CpPEAHEr0o 00IIEro 00pa3oBaHuUsl.

JlocTiokeHre 3TUX Iielied mporpamMMbl 1o (U3MKE HAa YPOBHE OCHOBHOTO
oOmrero o0pazoBaHusi 00ECIEYNBACTCS PEIICHUEM CIIEYIOIINX 3a/1a4:

MpUOOpEeTeHNE 3HAHUN O JUCKPETHOM CTPOEHUM BEIIECTBA, MEXAHUYECKHUX,
TEIUJIOBBIX, JIGKTPOMArHUTHBIX U KBAHTOBBIX SIBICHUSIX;

MpUOOPETEHNE YMEHHM aHAIM3UPOBATh U OOBICHITH (U3HUECKHUE SIBJICHUS HA
OCHOBE M3YUYEHHBIX (PU3NYECKUX 3aKOHOB U 3aKOHOMEPHOCTEH;

OCBOEHME METOJIOB PEILIEHUsI PACUETHBIX M KAYECTBEHHBIX 3a/1a4, TPEeOyOUIUX
CO3JaHUsl W UCIIOJIb30BaHUS (PU3NYECKUX MOJENIECH, BKJIKOYas TBOPUYECKHE U
MPAKTUKO-OPUEHTUPOBAHHBIE 3a]1a4U;

pa3BUTHE MCCIEIOBATEIIbCKUX YMEHUN: HaOMIOJaTh SIBJICHUS U HU3MEPSTh
(u3nYecKre BEIUYUHBI, BBIIBUTATh TUIOTE3bl U MpeajiaraTh SKCIIEPUMEHTAIbHbIC
CHoCOOBI UX MPOBEPKH, TUIAHUPOBATH M MPOBOJIUTH OMBITHI, SKCIEPUMEHTAIBHbBIE
MCCIIEIOBAHUSI, aHATM3UPOBATH MOJYYEHHBIE JAHHBIC U J1€JIaTh BHIBOJbL;

OCBOCHHME MNPUEMOB paboThl ¢ WHOOpMaIUel (U3MUIECKOro ColepKaHus,
BKJIIOYasi HHPOPMAIIMIO O COBPEMEHHBIX JOCTHXKEHUSAX (DU3UKU, UHTEPIIPETAIIUS U
KPUTUYECKOE OLICHUBAaHUE UH(OpMAIUK;

3HAKOMCTBO €O cdepamu MpoPeCCUOHAIBHON NEeATeTbHOCTH, CBI3aHHBIMH C
(GU3UKON, U COBPEMEHHBIMH TEXHOJOTHUSIMH, OCHOBAaHHBIMH Ha JOCTHXKEHHUSIX
(bu3HYeCcKOi HayKH.



Ha wusyuyenue ¢usuku (yriayOnéHHBIH YpOBEHb) Ha YPOBHE OCHOBHOTO
obmero obpazoanus orBoautcs 340 yaco: B 7 kmacce — 102 yaca (3 yaca B
Heneno), B 8 kiacce — 102 yaca (3 yaca B Henento), B 9 kiacce — 136 ygacos (4
yaca B HEJIEIIH0).



COILEPKXAHUE OBYUYEHUA
7 KITIACC

Paznen 1. @®usuka u e€ posib B IO3HAHUHN OKPY KAOLIEr0 MUPA.

®dusnka — Hayka O npupoje. SIBiaeHus TPUPOIbI (3JIEMEHTHlI COJIEpPKAHUS,
BKJIIOYAIOIINE MEXIPEAMETHbIE CBsI3U). DU3MUECKUE SIBICHUSA: MEXAHUYECKHE,
TEIUIOBBIE, DIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3ByKOBBIC.

®uznyeckne BeaWYuHbL. Pa3mepHocTh. EnuHuibl (QU3HMUECKUX BEJIWYUH.
W3mepenne Qusuuecknx BenuuuH. OTanoHbl. Dusmueckue mnpudopsl. llena
nenenus. [lorpemuocts u3mepenuit. [IpaBuna 6e3omacHoro Tpyaa mpu padoTe ¢
nabopaTopHbIM o0OopyaoBaHueM. MexayHapoaHas cuctema eauHull. llepeBon
BHECHUCTEMHBIX €IUHUI B e1uHuLbl CU.

Kak ¢wm3uka wu gpyrue eCTECTBEHHbIE HAyKd W3y4YalOT TPHPOLY.
EcTecTBeHHO-HAYUHBIM METOJ TO3HAHMS: HAOJIOJCHHE, MOCTAaHOBKA HAyYHOTO
BOIPOCA, BBIJIB)KEHUE THIOTE3, SKCIIEPUMEHT 10 MPOBEPKE TUIMOTE3, OObSICHEHUE
HaOro1aemoro siBiieHus. Onucanne GU3NIeCKUX SIBJICHUN C TTOMOIIBIO MOJIETIEH.

Hemoncmpayuu.

Mexanuyeckue, TEIUIOBBIE, JJIEKTPUYECKHE, MArHUTHBIE, CBETOBBIE,
3BYKOBBIE SIBIICHUSI.

dusnyeckue TpPUOOPHI U Tpoleaypa MNPSIMBIX U3MEPEHUN aHAJIOTOBBIM H
1 (POBBIM TPUOOPOM.

Jlabopamopnuie pabomot u onvimot.

Onpenenenue UEHbI IeTIECHUs IIKaJIbl U3MEPUTEILHOTO MPUOOpa.

N3mepenue paccTosiHUMN.

N3mepenue mnomaan 1 o0bEMa. MeTo1 nmaneTku.

N3mepenue BpeMeHu.

N3mepenne 00bEMa KUIKOCTH B TBEPAOTO Tea.

Onpenenenue pasMepoB MajbIX Te. MeTon psaoB.

[IpoBeneHne wuccnenoBaHus MO MPOBEPKE THUMOTE3bI: NAIBHOCTH MOJIETA
[IapuKa, mymneHHOT0 TOPU30HTAIBHO, TEM OOJIBIIE, YeM 0OJIbIIe BBICOTA MyCKa.

Pa3znean 2. IlepBoHayasibHbIe CBeIeHUS 0 CTPOEHUM BellleCTBA.

Ctpoenue BemiecTBa: aTOMbl U MOJIEKYJIbI, UX pa3sMepbl U Macchl. OTBITHI,
JIOKA3bIBAIOIINE JUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBrkenre dacTtul BemlecTBa. CBS3b CKOPOCTH JBUKEHHUSI YACTHUI[ C
temnepatypoil. bpoyHoBckoe npmxenue. Juddys3us. BzaumopeiicTBue yacTuil
BEIIECTBA: MPUTSHKEHUE U OTTAJTKHUBAHUE.

ArperatHble COCTOSIHUSI BEUIECTBA: CTPOEHHE Ta30B, XKUIAKOCTEH U TBEPIBIX
(kpucramnmueckux) Teia. B3anMocBs3bp MEXKy CBOWCTBAMHU BEUIECTB B Pa3HBIX



arperaTHBIX COCTOSIHHSIX M MX aTOMHO-MOJIEKYJISIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

Halnronenre OpoyHOBCKOTO JABUKEHUSI.

Habmonenne nuddy3un.

HabGmronenue sBieHuii, 0ObICHIIOMIMXCA MPUTSHKEHUEM UM OTTaIKWBAHUEM
YaCTHI] BEILIECTBA.

Jlabopamophule padbomot u onvimol.

Orenka muaMeTpa aToMa METOZIOM PSIIOB (C UCTIONb30BaHueM (oTrorpadmii).

OnbIThl IO HAOJIOJIEHUIO TETJIOBOTO PACIIMPEHUS Ta30B.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKCHUS.

Pa3nea 3. /IBuskeHue U B3auUMo/IeliCTBHE TeJl.

Mexanndeckoe paBwxenue. I[lyte u nepememenne. PaBHOMEepHOE U
HepaBHOMEpHOE BIkeHHe. CBOOOJHOE MajJeHHE KaK MpUMEpP HEPaBHOMEPHOTO
nerokeHust ten. CkopocTh. CpelHsisi CKOPOCTh NMPU HEPABHOMEPHOM JIBUKEHHM.
Pacuér nmyTu u BpeMeHU ABUKEHUS.

I'paduku 3aBUCMMOCTEW BENMYMH, OMMUCHIBAIONIUX JBIOKeHHE. OOmme
NOHATUS 00 OTHOCHUTENBbHOCTH JABWKEHUS. CIOXKEHHE CKOpOCTeH i Ted,
JIBIDKYIIMXCS TAPAIIICIBHO.

SlBnenue wuHepuuu. 3aKOH MHEpUHMHU. B3anMonencTBUE Ten Kak MNpUYMHA
W3MEHEHUSI CKOPOCTHM MIBHMXKEHHUs Tell. Macca Kak Mepa HMHEPTHOCTH Tejla B
NOCTyHaTeNbHOM JBMKEHUHU. IInoTHocTh BemecTBa. CBSI3b IJIOTHOCTH €
KOJIMYECTBOM MOJIEKYJ B eauHuIle o00béma BemiectBa. (CMecH | CILIaBBHI.
IloBepxXHOCTHAsA U JINHEWHAS ITIOTHOCT.

Cunia Kak XxapakTepucTuka B3aumopeincTBus Tenl. Cuila ynpyroctTd M 3aKOH
I'yka. M3mepenune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TIATOTEHHS W CHJIA
TskecTd. CHila TSDKECTH Ha IpyTHX Iu1aHeTtax. Bec tema. HeBecomocTs. Crnoxkenue
CWJI, HANPABJIEHHBIX 10 OJHOM IpsiMou. PaBHonencTByromas cuil. Cuiia TpeHUs.
TpeHne CKONBbXKEHHS U TPEHUE NOKOs, BS3KOE TpeHue. TpeHne B NpUpole U
TEXHUKE.

Jemoncmpayuu.

HaOnronenre MexaHu4ecKoro ABMKEHUS Tea.

N3mepenne CKkOpOCTH MPSAMOJIMHEUHOTO JIBUKEHHUS.

HabGnronenue siBneHust MHEPIUU.

HaOmronenne naMeHeHust CKOpOCTH MPU B3aUMOJICUCTBUU TEJL.

CpaBHeHHME MacC MO B3aUMOAECHCTBUIO TET.

CnoxeHue Cuil, HallpaBJICHHBIX MO OJHOW MPSAMOM.

Jlabopamopnuie padbomovt u onvimot.



OnpeneneHue CKOPOCTH PABHOMEPHOIO JBM)KEHMs (IIApUKA B KUIKOCTH,
MOJIEIU DJIEKTPUUECKOr0 aBTOMOOMIISI U TaK J1ajiee).

Onpenenenue cpelHeld CKOPOCTU CKOJNBKEHHs Opycka WM IIapuKa I10
HAKJIOHHOU IUTOCKOCTH.

Omnpenenenue IWIOTHOCTH TBEPIOTO TeNa.

OnbIThl, JIEMOHCTPHUPYIOIIME 3aBHUCHUMOCTh pacTsikeHus (nedopmaiun)
MPY>KUHBI OT MPUIIOKEHHON CHUIIBI.

OnpIThl, JAEMOHCTPUPYIOIIHUE 3aBUCUMOCTh CHIIBI TPEHHSI CKOJIbKEHUS OT
CWJIBI JJABJIEHUS U XapaKTepa COMPUKACAIOLIUXCS TIOBEPXHOCTEM.

Paznen 4. JlaBjienne TBEPABIX TeJl, dKUAKOCTENH M ra3oB.

Hasnenue. Cuna gaBienus. CiocoObl yMEHbIICHUS U YBEJTUUYCHUS JaBICHUS.
JlaBnenue rasza. 3aBUCUMOCTb [IaBJIEHHS ra3a OT OObEMa W TEMIEpPATYpBHL.
Ilepenaua naBiieHUst TBEPABIMU TEIaMU, KUJIKOCTSIMU U razamu. 3akoH [lackans.
[THeBMaTHUECKHE MAILIUHBI.

3aBUCUMOCTh  JABJICHMS]  JKUJKOCTH  OT  T[JIYOMHBI  TMOTPYXKEHUS.
I'mppocrarnueckuii  nmapagokc. CooOwaromuecss cocyapl. ['mapaBiauueckue
MexaHu3Mbl. VIcnosib30BaHUE BBICOKMX JABJIEHUN B COBPEMEHHBIX TEXHOJOTHSX.
YCcTporcTBO BOAOIIPOBOIA.

AtMocdepa 3emun u armocepHoe AamieHue. [IpuuuHbI CyiiecTBOBaHMS
BO3AyHOM oOonouku 3emuu. Onbit Toppuuennu. M3mepenue armocdepHOTo
JaBJICHUs. 3aBUCUMOCTb aTMOC(HEPHOTro JaBJIEHUS OT BBICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 M13MepeHus aTMOC(hEepHOTO TABJICHHUS.

JlelicTBHE )XKUAKOCTU U ra3a Ha IOrpyKEHHOE B HUX TeJIO. BriTankusaronias
(apxumenoBa) cuia. 3aKkoH ApxuMe/ia. Y clIoOBHE€ BOBHUKHOBEHUS BHITAIKMBAIOIIEH
(apxumenoBoii) cuiibl, noarekanue. [naBanue ten. Bo3ayxoriaBaHue.

Jemoncmpayuu.

3aBUCUMOCTB JAABJIEHUA ra3a OT TEMIEPATYpPHI.

Ilepenaya naBneHUs )KUIKOCTBIO U Ta30M.

Coo0matommuecs cocy/ibl.

['mapaBnuyueckunt mpecc.

[IposiBrienne nercTBUst aTMOCHEPHOTO JTABJICHHUS.

Cudon.

3aBHCUMOCTh BBITAJKUBAIOIIEH CHJIBI OT 00bEMA MOTPYKEHHOM B KHUIKOCTh
YacTH Te€Ja U IIIOTHOCTH JKHJIKOCTH.

PaBeHCTBO BBITATKMBAIOIIEH CUJIbI BECY BBITECHEHHOM KUJIKOCTH.

VYcnoBue muiaBaHus TeN: IUIABAHUE WIIM MOTPYKEHUE TENl B 3aBUCHUMOCTH OT
COOTHOILIEHHSI INIOTHOCTEN TeJa U KUJIKOCTH.

Jlabopamopnuie padbomovt u onvimot.



HccnenoBanne 3aBUCMMOCTH Beca Tella B BOAE OT 00BbEMa MOTPYKEHHOU B
AKUJKOCTh YaCTH TeJa.

Ornpenenenne BRITAIKUBAIONIECH CUIIbI, IEHCTBYIOIIECH HA TEJIO, MOTPYKEHHOE
B JKUJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIECH CHJIBI, JICHCTBYIOIICH HA TEJIO B
KUIKOCTH, OT MacChl Tea.

OnbIThl, JAEMOHCTPUPYIOIIME  3aBUCUMOCTb  BBITAIKHMBAIOMIEH  CHUJIBI,
JEHCTBYIOUIEN Ha TEJO B KUJIKOCTH, OT 00BbEMA MOTPYKEHHON B KUAKOCTh YaCTU
T€Ja U OT MJIOTHOCTU KUJKOCTH.

KoHcTpynpoBaHue apeoMeTpa Wi KOHCTPYUPOBAHUE JIOJKU U ONPECIICHHE
€€ rpy30N0AbEMHOCTH.

Pa3zgea S. Pabora u MOIIHOCTB. JHeprus.

Mexanudeckasi paboTa JijIsi CUJI, HAIPABJICHHBIX BJOJIb JIMHUU MTEPEMEIICHUSI.
MOoOITHOCTE.

[IpocTeie MexaHWU3MBI: pblYar, BOPOT, OJOK, TIOJHUCHACT, HAKJIOHHAs
ITOCKOCTh, HO)KHUYHBIN MeXaHu3M. MomeHT cuiibl. PaBHOBecue peruara. [lpaBumio
MomeHTOB. [IpuMeHeHne TmpaBuia paBHOBECHsS pbluara K OJOKy. «30J0TO€
npaBmwio» mexanuku. KIT/] mpocteix MexanusmoB. [IpocThie MeXaHU3MBI B OBITY,
TEXHUKE, )KUBBIX OpraHu3Max.

Mexanuueckas d3Hepruss. KuHeTmueckas U IOTCHIMAIbHAs SHEPTHUS.
[IpeBpailieHrie OTHOTO BH/Ia MEXAHUYECKOW SHEPTUU B APYTroil. 3aKOH COXpAHEHUs
Y IIPEBPALCHUS SHEPTUN B MEXAHUKE.

Jemoncmpayuu.

[TpuMepbl TPOCTHIX MEXAHU3MOB.

Jlabopamophule pabomot u onvimel.

HccnenoBanue ycioBUil paBHOBECHS pblyara.

N3mepenne KII/] HaKJIOHHOM MJIOCKOCTH.

N3ydenue npaBuia peluara AJisi HOJBUKHOTO U HEMOJBUKHOTO OJIOKOB.

Omnpenenenune KII1JI moaBuKHOTO U HEIIOABM)KHOTO OJIOKA.

Omnpenenenue paboThl CHIbI YOPYTOCTU NPHU MOABEME TPY30B MPU MOMOIIIH
MOABMIKHOTO OJIOKA.

N3yueHne 3akoHa COXpaHEHUSI MEXaHUYECKOW SHEPTHH.

8 KUIACC

Paszgea 6. TeruioBbie siBJICHUS.

OCHOBHBIE TIOJIOKEHHUSI MOJEKYJISIPHO-KUHETUYECKOM TEOPUH CTPOCHHUS
BemecTBa. Macca M pa3mepbl aTOMOB M MOJIEKYJ. ONBITBIL, MOATBEPKIAIOIINE
OCHOBHBIE IOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOPHH.



Monenu TBEPAOro, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUW BEIIECTBA.
Kpucrammueckue u amopdusie Tena. ['padeH — HOBBIM MaTepuan Al HOBBIX
TEXHOJOTUNA. TEeXHOJOTMU TMOJYyYeHUS HCKYCCTBEHHBIX anmaszoB. OObsiCHEHUE
CBOWCTB Ta30B, XKUJKOCTEU U TBEPJBIX TEJI HA OCHOBE IMOJOKEHUN MOJEKYJIAPHO-
KUHETHYECKOW Teopuu. [IoBEpXHOCTHOE HATS)KEHUE, CMAauMBAHUE, KalWJLUISIPHBIC
ABJEHUSA. TEIUIOBOE paclIMpEeHUE U C)KaTHE. 3aBUCHUMOCTb JaBJIEHUS raza oT
o0BEMa, TeMIepaTyphl.

Temnepatypa. CBsi3p TeMmepaTypbl CO CPEIHEN KHHETUUYECKOW HSHEprueu
TEIUIOBOT'O JBW)KEHHUSI 4aCTHUILl. TeMIIepaTypHbIC IKaJbI.

Buyrtpennsis  sHeprus. CnocoObl H3MEHEHUSI BHYTPEHHEH OSHEpruu:
Teronepeaaya 51 COBEpILICHUE paboThI. Bupe TeIIoNepeAayu:
TEIUIONPOBOJAHOCTh, KOHBEKIHUS, U3ydeHrne. Buapl Tennonepenadyn B Npupoje u
TexHuke. HeoOpaTUMOCTh TETUIOBBIX MPOIIECCOB.

KonuuectBo TemnoTsl. YaenbHas TEMIOEMKOCTh BelIeCTBa. TemiooOMeH u
TersIoBoe paBHOBecue. 3akoH HpioToHa-PuxmaHna. YpaBHeHMe TEIIOBOTO OalaHca.

[limaBneHne U OTBEpJAECBAHUE KPUCTALIMYECKUX BEIIECTB. Y IENbHAS TEIIOTA
mnaBieHus. [lapooOpazoBanue u koHneHcarnus. Mcnapenue. Kurnenne. Y aenpHas
TeIyioTa  mapooOpa3oBaHMs.  3aBUCUMOCTh  TEMIIEpaTypbl  KWUIEHHUS  OT
atMoc(epHoro napiieHUs. HachIlIeHHBIT W HEHACBIMICHHBIM Map. BiaxxHOCTh
BO3yXa.

DHeprus TOIJIMBA. Y IeJibHAs TEMJI0Ta CTOPaHUs.

[TpuHumner paboTel TeroBbiXx aBurateiei. KIIJ TermoBoro mpuratens.
TemnoBble OBUTATENM W 3alllUTa OKPYKAKOLIEW cpenabl. TemnoBble NOTEPU B
TETUIOCETSX.

3aKOH COXpaHEHHS M MPEBPAIICHUS YHEPTHUM B MEXAHUYECKUX U TEIJIOBBIX
npoueccax.

Jemoncmpayuu.

HaOnronenne OpoyHOBCKOTO ABUKEHUS.

Habmonenne nuddys3un.

HaGmronenne sBIeHUN TOBEPXHOCTHOTO HATSDKEHHS, CMauyuBaHUS U
KalWUJISIPHBIX SBJICHUM.

HaOnronenue TenioBoro paciimpeHus Ted.

W3meHeHnue naBieHHs] ra3a NMPU W3MEHEHHH O00bEMa W HAarpeBaHWUU WIIH
OXJIAJKICHUU.

[IpaBuna u3MepeHus: TeMIepaTypsl.

Bunape! Termonepenayn.

OxJaxeHue Ipu COBEPIIICHUH PadOTHI.

HarpeBanue npu coBepiieHHH paboThl BHEITHUMU CUJIAMHU.

CpaBHeHME TEIOEMKOCTEN Pa3IMYHBIX BEIIECTB.



HabGnronenue xkurnenus.

Hab6nrogenune noctosiHCTBA TeMIIepaTyphl IPH IJIABJICHUU.

Mojenau TemJIOBbIX JBUraTelIeH.

Jlabopamopnule padbomot u onvimol.

OnbITH IO OOHAPYKEHUIO IEUCTBUS CHIT MOJICKYJIIPHOTO TIPUTSKCHHMS.

OnbIThI O BRIPAIIMBAHUIO KPUCTAJUIOB OBAPEHHOM COJIM WIIM caxapa.

N3mepenue TtemnepaTypbl NpU MOMOIIM >KUAKOCTHOTO TEPMOMETpa H
JNaTYHUKaA TEMIIEPATyPHI.

OnbITel MO HAOMIOJAEHUIO TEIIOBOTO PACIIMPEHUs] Ta30B, KUJIKOCTEH H
TBEPABIX TEII.

OrnpeneneHue JaBieHUs BO3IyXa B OaJsIOHE HITIPHUIIA.

UccnenoBanne 3aBUCMMOCTH JAaBJCHUS BO3JyXa OT €ro oo0bEMa u
TEMIIEPATYPHI.

[IpoBepka runoTe3bl JUHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA JKUJIKOCTU B
TEPMOMETPUUYECKOMN TPYOKE OT TEMIIEPATYPHI.

HaOnronenne wu3MeHEHUs BHYTPEHHEH OJHEpPrUM Tella B  pe3yJibTare
TEIUIonepeaau U padoThl BHEITHUX CHUJI.

WccnenoBanue siBIeHUs TEIUIOOOMEHAa TMpPU CMEIIMBAHUM XOJOJHOW U
ropsiueu BOJIBI.

OrnpeneneHue KoJUYecTBa TEIJIOTHI, MOJTYUYEHHOTO BOAOW MpH TETIOOOMEHE
C HarpeTbIM METAJUIMYECKUM LIUIUHIPOM.

Onpenenenne MOIIHOCTH TEIUIOBBIX MOTEPh (3akoH HeroToHa-Pruxmana).

Onpenenenue yaenbHON TETUIOEMKOCTH BEIIECTBA.

UccnenoBanue mponecca UCIapeHUsL.

Ornpenenenue OTHOCUTEIBLHOMN BIAXXHOCTH BO3AyXa.

Ornpenenenue yAaenbHON TEMIOTHI IIJIABJICHUS JIbJA.

Pasznen 7. Diekrpuyeckue ¥ MATHUTHBIE SIBJICHUS.

OnekTpuszauus Ten. [[Ba pona anekTpuuecKux 3apsaaoB. B3zaummoperncTtBue
3apsKeHHBIX Tell. 3akoH Kynona.

Onektpuueckoe mnoje. Hanpsok€HHOCTh 3iiekTpudeckoro moss. [IpuHumn
CYHEPHO3UIIUU IEKTPUUECKUX T0JIeH (Ha Ka4eCTBEHHOM YPOBHE).

Hocurenn snektpudeckux 3apsaoB. DJIEMEHTAPHBIA JJIEKTPUYECKUAN 3apsml.
Crpoenue artoma. I[IpoBOAHMKH, HOMAJIEKTPUKA M TMOJYNPOBOJHUKHU. 3aKOH
COXPaHEHHUS JIEKTPUUYECKOTO 3apsia.

DJIEKTPUYECKUM TOK. YCIOBUS CYIIECTBOBAHHUS JJICKTPUUYECKOTO TOKA.
HNcTouyHuKM MOCTOSSHHOrO TOKa. JIeMCTBUSI AJIEKTPUYECKOTO TOKa (TEIUIoBOE,
XUMUYECKOE, MAarHUTHOE). DJNEKTPUUYECKUI TOK B METaJIaX, KUIAKOCTAX U ra3zax.

OnekTpuueckas nenb. Cuina Toka. DIEKTPUUYECKOe HAIPSIKEHHE. AMIIEPMETP
Y BOJBTMETP B LENHU MOCTOSSHHOTO TOKa. COMPOTUBIICHUE MTPOBOJHUKA. Y IETBHOE



CONpOTHUBJICHUE BeliecTBa. 3akoH Oma s yyactka nenu. [locnenoBarenbHoe u
napajielIbHOoe coeIMHEHNE TPOBOAHUKOB. J/]C B LIenH MOCTOSSHHOT'O TOKA. 3aKOH
Oma ana nonnou nenu. IlpaBuna Kupxroga. Pacd€r mpocTbix 3JI€KTPUUYECKUX
uene. HennHelHbIe 3JIEMEHTHI.

PaGota ®w MOIIHOCTH dJEKTpUYECKOro Toka. 3akoH Jlxoynsg-Jlenna.
DneKTpuYecKre ey U MOTPeOUTENH IEKTpUIecKoi sHeprun B ObiTy. KopoTkoe
3aMBbIKaHUE.

[TocrostHHblE ~ MarHUTHL.  B3anMOAEHCTBHME  MOCTOSIHHBIX ~ MArHHUTOB.
MaruutHoe nosie. MarHuTHOE 1ojie 3eMJIM U €ro 3Ha4eHUE JIA KU3HU Ha 3emiie.
OneiT Opcrena. MarHutHoe Toji€ 3JEKTpudeckoro Toka. OnbeiT  Amrmepa.
[IpyuMeHeHne JJIEKTPOMAarHUTOB B TEXHUKE. JIEMCTBHE MAarHUTHOIO IIOJA Ha
NpOBOJHUK ¢ TOKOM. Cuna Awmrmepa W oOmpelaeneHue €€ HampaBJICHUs.
DNEeKTpOJBUTaTellb MOCTOSHHOIO ToOKa. lcronb3oBaHWE >IEKTpOJBHUraresieii B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel @apanes. SBneHue 3yekTpoMaranuTHON MHAyKuuu. [IpaBuso Jlenua.
DIIEKTpOreHepaTop. CrniocoOb1 IOy YEHHUS ANEKTPUYECKOU DHEPIUH.
DONEKTPOCTAHIIMM Ha BO300HOBJISIEMBIX HCTOYHHMKAX JHEPTHH. DKOJIOTHUYECKHUE
po0JIeMbl SHEPTETUKH. TOIUTMBHBIE 3JIEMEHTHI U SJIEKTPOMOOHIIH.

Jemoncmpayuu.

DIIeKTpU3alus Te.

JIBa poJia 3IEKTPUYECKUX 3apsi 0B U B3AUMOJCHUCTBUE 3aPSKEHHBIX TEII.

Y CTpOUCTBO U JIEUCTBUE IEKTPOCKOIIA.

DIIEKTpOCTATUYECKAsT MHIYKIHUS.

3aKOH COXPAHEHHUS INEKTPUUECKUX 3aPSI0B.

MogenupoBaHue CHIOBBIX JIMHHM JJIEKTPUYECKOTO TMOJISI C MOMOIIBIO
OYMa>KHBIX CYJITaHOB.

ITpOBOIHUKH U JUBJEKTPUKH.

N cTouHnKHM NOCTOSIHHOTO TOKA.

JIelCTBHUS IIEKTPUUECKOTO TOKA.

DIIEKTPUYECKUN TOK B KUIKOCTH.

["a30BbIii pa3psa.

N3mepeHue Cuiibl TOKa aMIIEPMETPOM.

N3Mepenune 3eKTpUYECKOTO HAPSIKEHUS BOJIbTMETPOM.

PeocraTr 1 Marazud cCOnpoOTUBIICHUH.

BzaumonencTBrE ITOCTOSTHHBIX MAarHUTOB.

MoenupoBaHre HEBO3MOXKHOCTH PA3ACICHUS MTOJHOCOB MAarHUTA.

MoenupoBaHrue MarHUTHBIX ITOJIEN MOCTOSIHHBIX MarHUTOB.

OnbIT DpcTena.

MarauTHoe MoJje ToKa. DJIEKTPOMATrHUT.



JlelicTBHE MAarHUTHOTO MOJIs1 HA TPOBOJHUK C TOKOM.

DIEKTPOJBUTATEIb IOCTOSHHOTO TOKA.

OmneiTel apanes.

DIEeKTpOreHepaTop NOCTOSIHHOTO TOKaA.

Jlabopamophule pabomot u onvimel.

OnpITel 1O HAOMIONEHUIO DJIEKTPU3AIMU TEJl MPU CONPUKOCHOBEHHH W
MHIYKLHEH.

UccnenoBanne AEWCTBUS JJIEKTPUYECKOTO IO HA NPOBOJHUKU U
TUAJIEKTPUKH.

COopka 1 UCTIBITAHUE IIEKTPUUECKON 1ETH MOCTOSTHHOTO TOKa.

UccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, POTEKAIOIIETO Yepe3 pe3ucTop, OT
HaIpsHKEHUS HAa PE3UCTOPE U COMTPOTUBJIEHUS PE3UCTOPA.

OnbIThI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh 3JIEKTPUYECKOIO COMPOTUBIICHUS
IPOBOJIHUKA OT €0 JJIMHBI, INIOMAAU TONEPEYHOr0 CEYEHUS U MaTepHaa.

OrnpeneneHue yaeabHOTO COMPOTUBIICHUS TPOBOAHUKA.

[IpoBepka mpaBwiia CJIOXKEHUS HANPSOKEHUM TIPU  MOCIEI0BATEIbHOM
COEIMHEHUU JIBYX PE3UCTOPOB.

[IpoBepka mpaBWia i1 CUJIbl TOKAa MpPH MapauieIbHOM COEOUHEHUU
PE3UCTOPOB.

Onpenenenue 3/1C 1 BHYTPEHHETO CONPOTUBIICHUSI KICTOYHUKA TOKA.

[Iposepka npasuin Kupxroda.

IIpoBepka BeInoJIHEHUS 3aKO0HAa OMa I MOJTHOM LEIH.

N3ydeHne BOJIbTAaMIIEPHBIX XapaKTEPUCTUK HETUHEUHBIX IJIEMEHTOB (JIAMITBI
HaKaJMBaHUS WIHM MOJYITPOBOJHUKOBOIO IHO/IA).

Omnpenenenne pabOTHI STEKTPUIECKOTO TOKA, HAYIIIETO Yepe3 PEe3UCTOp.

Onpenenenne MOUTHOCTH AJIEKTPUYECKOTO TOKA, BBIAEISIEMON Ha PE3UCTOPE.

Omnpenenenue K111 HarpeBaTens.

UccnenoBanrie MarHuTHOTO B3aUMO/ICUCTBUS TOCTOSIHHBIX MAarHUTOB.

N3yyenne MarHuTHOTO TOJISl TIOCTOSTHHBIX MAarHUTOB MIPU UX OOBEIUHEHUH U
pa3lieyICHHH.

HccnenoBanue nencTBUA 3NEKTPUUECKOTO TOKA HA MATHUTHYIO CTPETIKY.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI B3aUMOJICUCTBUS KATYIIKH C
TOKOM W MarHuTa OT CHJIbl M HANpaBJ€HUS TOKA B KaTyIIKE W OT HaJu4us
(OTCYTCTBUS) CEp/IEYHUKA B KaTYIIIKE.

N3ydenne neicTBUsI MAarHUTHOTO TOJIS1 HA TPOBOJAHUK C TOKOM.

KonctpyupoBanue u uzydeHue paboThl AIEKTPOABUTATENS.

N3smepenue KIIJ anmekTpoaBUrareibHONM yCTaHOBKH.

OneITEI 1O  HCCIEOBAHUIO  SIBICHUSI DAJEKTPOMArHUTHOW HWHAYKIHWHU:
HCClIeIOBAaHUE U3MEHEHU 3HAYCHUS U HAMPABJICHUS MHIYKIIMIOHHOTO TOKA.



9 KUIACC

Paszpnes 8. Mexanuyeckue siBJIeHUsI.

Mexanudeckoe aBuwxkeHue. MarepuanbHas Touka. CnocoObl omucaHUs
MEXaHUYECKOTO JABMKCHUS: TaOIMYHBIN, rpaduueckuii, aHanutnueckuii. Cucrema
orcuéra. OTHOCUTENBHOCTh MEXaHUUYECKOTO JBUKECHHUS.

BekTopHbIie BEIMUMHBI, ONEPAlMK C BEKTOPAMH, IPOEKINH BeKTOpa. Paguyc-
BEKTOP MATEpPUAIIBHOW TOYKH, NEPEMENIEHHE Ha IUIOCKOCTH. PaBHOMepHOe
NPAMOJIMHEWHOE  JBH)KeHHE. HepaBHOMEpHOE MNPSIMOIMHEWHOE  JIBUKEHHE.
CpenHsst 1 MTHOBEHHAsI CKOPOCTh TeJIa IPU HEPABHOMEPHOM JBUKECHHH.

Yckopenue. PaBHOYCKOPEHHOE TMPSIMOJMHEWHOE JBUKEHUE. Y CKOPEHHUE
cB0OOHOrO naaeHus. OnbITel ['anunes.

['padmyeckas uHTEpHpeTaLsl YCKOPEHUs, CKOPOCTH, MPOUJECHHOIO MyTH U
NepEMEILEHHUS I PSAMOJIMHENHOTO JBUKECHHUS.

JIBukeHue Tena, OpoIeHHOro MO YIIIOM K TOPU30HTY.

JIBM)KEHME IO OKPYKHOCTH. JIMHEWHass CKOPOCTh, YIJI0Basi CKOPOCTh, IEPUOJ
¥ YacToTa oOpalleHus Py paBHOMEPHOM JBMXEHHUHU 110 OKpYX HOCTU. CKOpPOCTh U
YCKOPEHUE MPU JBUKEHUH N0 OKPYKHOCTH.

Bekrop cuibl. PaBHOneCTBYOIIIAs cuila.

IlepBsiii 3ak0H HproToHa. Bropoii 3akon Herotona. Tpetuit 3akon HproToHa.
IIpyHIMI CynEpIO3ULIUN CHIL.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHHsI: cujla TPEHUS CKOJIbKEHUS, CHIIA
TpEeHUs OKOs, Apyrue BUbl TpeHus. Koadpumuent tpenus.

JIBM)KEHME TEI 10 OKPYKHOCTH NOJ IEUCTBUEM HECKOJIBKHUX CHIL.

3akoH bepHymm u noabémHas cuna Kppula. COBpEMEHHBIE JIETATEIbHBIE
amnmapartbl, CyJa Ha TOJBOJHBIX KpbUIbSIX, AHTHKPBUIO HA CKOPOCTHBIX
aBTOMOOUJISIX. J[BH)KEeHHE Moe3/1a HAa MarHUTHOM MOAYIIKE.

Cuna TSDKECTM M 3aKOH BCEMHUPHOrO TATOTEHMs. J[BH)KEHHME Ten BOKpPYD
IpaBUTAlMOHHOTO IIeHTpa (B ToM uwWcie IiaHeT Bokpyr Comuua). Ilepsas
KOCMHYECKast CKOpocThb. HeBECOMOCTh U Meperpy3KH.

PaBHOBecue martepuanbHON TOYKH. AOCOMIOTHO TBEpAOE Teno. PaBHoBecue
TBEPAOTO TEJIA C 3aKPEIUIEHHON OChIO BpaleHusi. MOMeHT cuiibl. LleHTp TskecTH.

NUmnynec Ttema. M3menenue wummnyinbca. HMMmoynsc cuibl.  Yropyroe u
HEYyNpyroe B3aUMOJCHCTBHE. 3aKOHbI HM3MEHEHUS W COXPAHEHHUS HWMITYJIbCA.
PeakTruBHOE NBUKEHUE.

Mexanudeckass pabora W MOIIHOCTb. PaboTa CWil TSDKECTH, YNPYTOCTH,
TpeHust. CBs3b sHepruu u pabotel. [loTeHunanbHast SHEPrUs Tena, MNOJHATOro Haj
NOBEPXHOCTHIO 3eMJIU. [loTeHIMabHas SHEPTUs CxKaToM NMpykuHbl. Kunernueckas
sHeprus. TeopemMa O KMHETUYECKOW JHEPruU. 3aKOH HW3MEHEHHUS M COXPAHEHUS
MEXaHWYECKON JHEPTHH.



Hemoncmpayuu.

HaGnronenne MexaHMYeCKOro IBMKEHUS Tela OTHOCUTEIBHO PAa3HBIX Tl
OTCYETA.

CpaBHeHME NyTeW W TPAaeKTOPUU JBHXKEHUS OJHOIO M TOTO K€ Tela
OTHOCHUTEJIBHO PA3HBIX TEJI OTCUETA.

N3mepeHne cKkopoCTH U YCKOPEHHUS TPSIMOTMHENHOTO IBUXKEHUSL.

HccnenoBanue npru3HaKoB PaBHOYCKOPEHHOTO ABUKEHUSI.

HaGnronenue nBM>KEHUS Tela 10 OKPYKHOCTH.

Habmroienne MexaHM4YecKuxX SIBJICHHM, MPOUCXOMALIMX B CHUCTEME OTCYETA
«Tenexka» mpu €€ paBHOMEPHOM U YCKOPEHHOM JIBHKEHHUHU OTHOCHUTEIIBHO
KaOuHeTa (PU3UKH.

HaOnronenue paBHOBecus Tell, CBOOOHOIO MajeHUs, KOJIeOaHUsI MasiTHUKA B
VMHEPLHUAIBHBIX CUCTEMAX KaK MMOATBEPKACHUE IPUHIIMIIA OTHOCUTENBHOCTH.

3aBUCHUMOCTb YCKOPEHUS T€JIa OT €r0 MacChl U AEHCTBYIOIIEN HA HETO CHUJIBI.

HabGnronenue paBeHcTBa CUIT IPU B3aUMOJIEHCTBUM TEJI.

W3meHeHue Beca Tena Npu yCKOPEHHOM JBUKEHUU.

IIepenaua ummyJsibca Ipy B3aMMOAEHUCTBUHU TEIL.

[IpeoOpa3zoBanus SHEPTUM MPU B3aUMOJACHCTBUU TEJL.

CoxpaHeHne UMITyJIbca IPH a0COIIOTHO HEYIIPYTOM B3aUMOIEHCTBUH.

CoxpaHeHne UMITyJIbca MPH YIIPYTOM B3aHUMOJICHCTBUN.

Habmtoienue peakTuBHOTO ABU)KCHHUSL.

CoxpaHeHue SHEPTUH NPy CBOOOTHOM TaJCHUH.

CoxpaHeHue SHEPIUU NMPU ABUKEHUU TeJa MO IeUCTBUEM NPYKUHBI.

Jlabopamophuie padbomot u onvimol.

KoHcTpynpoBaHue TpakTa JUisl pa3roHa W JaJbHEMIIEro pPaBHOMEPHOTO
JIBUKCHUS IIApUKA WU TEIEHKKH.

OnpeneneHue cpeaHeld CKOPOCTH CKOJbXKEHUS Opycka WIM JIBUXKEHUS
HIAPUKA [0 HAKJIOHHOW INTOCKOCTH.

OnpeneneHue yCKOpEHHUs Tella IpPH PaBHOYCKOPEHHOM JIBJKEHHH 11O
HAKJIOHHOM TIJIOCKOCTH.

HccnenoBanve 3aBUCUMOCTH IYyTH OT BPEMEHU IMPU PABHOYCKOPEHHOM
JBU>KEHUU 0€3 HauadbHOW CKOPOCTH.

[IpoBepka runoTe3bl: €Ciy MNpu PaBHOYCKOPEHHOM JIBYKEHUU 0€3 HauaJbHOU
CKOPOCTH IIyTH OTHOCSTCS KaK PsiJl HEYETHBIX YHCEII, TO BPEMEHA OJUHAKOBBI.

HccnenoBanue IBHKEHMS Tella, OpPOIIEHHOTO MO/ YIJIOM K TOPU30HTY.

HccnenoBaHne 3aBUCHMOCTHM  CHJIBI  TPEHHS  CKOJBXEHUS OT  CHJIBI
HOPMAJIBHOTO JaBJIECHUS.

Onpenenenue kodhPUIeHTa TPEHUS CKOJIBbKEHUS.

Onpenenenue KECTKOCTH NPYKHUHBI.



HccnenoBanue 3aBUCUMOCTH CUJIbI YIIPYTOCTH, BO3HUKAIOIIEH B MPYKUHE, OT
CTENEeHU Je(pOopMalliy MPY>KUHBI.

Omnpenenenue paboOThl CUIBI TPEHUS MPU PAaBHOMEPHOM JABMIXKEHHUM Teja IO
TOPU30HTAIBLHON MOBEPXHOCTH.

Onpenenenne paboOThl CUIBI  YNPYTOCTH TPU  TMOABEME Tpy3a C
MCII0JIb30BAaHUEM HEMOJABMXKHOTO U MOABUKHOTO OJIOKOB.

Pasznen 9. Mexannveckue Koj1e0aHus U BOJIHBI.

KonebarenbHoe nBmxkeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOaHUI: Tepro,
4acToTa, aMIUIuTyna. ['apMoHWYeckue KojaebaHus. 3aTyXarolue KoJieOaHus.
Boinyxennblie konebanus. Pesonanc.

MareMatuyeckuii U NOpPYKUHHBIA MasTHUKU. [IpeBpamieHue dHeEpruu npu
K0JI€0ATEeIbHOM JABUKEHUU.

Mexannueckue BoJIHBL. [lpoposibHble W monepedHble BOJIHBL. (CBOMCTBa
MEXaHUYECKUX BOJIH: HHTEpPepeHuus u qudpakius. JJinHa BOJIHBI U CKOPOCTH €€
pacnpocTpaHeHuss. MeXxaHM4YeCKHUE BOJIHBI B TBEPJIOM TEJE, CEHCMUYECKUE BOJIHBI.

3ByK. Pacnpoctpanenue m oTpakeHHe 3ByKa. ['pOMKOCTh 3ByKa W BBICOTA
ToHa. Pe3zonanc B akycruke. HMHppasByk u ynbTpasByk. Mcmonb3oBaHue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOJIOTHUSIX.

Jemoncmpayuu.

HaGnronenne xoneGaHuii Tesl MOA JACUCTBUEM CHJIbI TSHKECTH M CHJIBI
YIPYTOCTH.

Hab6mronenue xonedanuii rpy3a Ha HUTU U HA TIPYKUHE.

HaOmronenue BeIHYXICHHBIX KOJIEOaHUM U pe30HaHCA.

Pacnpoctpanenue npo10ibHBIX U MONEPEYHbIX BOJIH (Ha MOJIETN).

Hab6mronenune natepdepenninu u qudpakiini BOJH Ha TTOBEPXHOCTH BO/IBI.

HaGmrogenune 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTUYECKHI pE30HAHC.

Jlabopamophule padbomot u onvimol.

Omnpenenenne 4acTOTHI ¥ MEpUOAa KoJIeOaHUH MaTEMaTHUYECKOTO MasSTHHUKA.

Omnpenenenue 4acTOThl U Meproa KoJieOaHUN MPYKUHHOTO MasiTHUKA.

UccnenoBanne 3aBUCUMOCTH TIepuoAa KojieOaHUM Tpy3a HA HUTH OT JJIMHBI
HUTH.

HccnenoBanne 3aBUCUMOCTH TIEPHOJIa KOJIEOAHUN MPYKMHHOTO MasgTHUKA OT
MAaccChl Tpy3a.

[IpoBepka HE3aBUCHUMOCTH TepuoAa KOJeOaHWW Trpy3a, MOJBEIICHHOTO K
JIEHTE, OT MAacCChI Ipy3a.

OnBITHI, IEMOHCTPUPYIOITUE 3aBUCUMOCTD MEPHOIa KOJIeOaHUN NPy KUHHOTO
MasgTHHKA OT MacChl Ipy3a 1 )KECTKOCTU MPYKUHBI.

N3mepenue yckopeHusi CBOOOTHOTO MaAeHUs.



Pa3zpnesn 10. Di1eKTPOMATrHUTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJIHbI.

DIEKTPOMArHUTHOE  TOJIe.  OJJEKTPOMAarHuTHble  BOJIHBL.  (CBoOMcCTBa
AJEKTpOMarHuTHoIX BOJH. Illkanma sjexkTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JUIsi COTOBOM CBsi3W. Panmomokanus. Kocmuueckas
CBSI3b.

DOnekTpoMarHuTHas npupoaa ceta. CkopocTh cBeTa. BOIHOBBIE CBOICTBa
cBeTa: uHTephepeHus U AUPpaKIus.

Hemoncmpayuu.

CBoiiCTBa PJIEKTPOMATrHUTHBIX BOJIH.

Nurepdepenius u qudpakiys cBeTa.

Jlabopamopnuie padbomot u onvimot.

N3ydenne CBOWCTB JJIEKTPOMArHUTHBIX BOJIH C IOMOIIbIO MOOUIBHOTO
TenedoHa.

[IpoBeneHue OMBITOB 1O HAOIIOACHUIO UHTEPPEPEHIINH U TU(DpaKIIIKU CBETA.

Paszpnes 11. CBeToBbBIC SIBJICHUS.

JlyueBass MoOJenbp CBeTa W TeOMeTpUYecKas ontuka. VCTOYHHMKM CBeTa.
[IpsmonuueitHoe pacnpoctpaneHue cBera. 3armeHuss ConxHua u o JIyHBIL
Ortpaxenue cBera. Ilnockoe 3epkano. 3akoH oTpaxeHus cBeta. I[locTpoeHue
n300paxeHui, CPOpMUPOBAHHBIX 3EPKATIOM.

[Ipennomiienne cBeTa. 3akOH npesoMiieHus cBeta. [lomHoe oTpaxkeHue cBeTa.
Hcnonp30BaHre MOTHOTO OTPAXKEHUS B ONITUYECKUX CBETOBOJIaX, ONTOBOJIOKOHHAS
CBSI3b.

JIunza, xox usyuyer B suH3e. Dopmyna ToHKOM JMH3BL llocTpoeHue
M300pakeHUd, CHOPMHUPOBAHHBIX TOHKOM JMH30M. Onruyeckas cucreMa
doToanmapata, MHUKpPOCKONa M Tejeckoma. [a3, kak omnTudeckas CUCTEMa.
bin3opykocTh U JaIbHO30PKOCTb.

Paznoxxenne Oemnoro cBera B crnekTp. Omnbitel HptoTona. ClioxxeHue
CIEKTPAJIbHBIX 1[BETOB. J{ucnepcus ceera.

Hemoncmpauuu.

[IpssMonuHEHOE pacpOCTPaHEHHE CBETA.

OtpaxeHue cBeTa.

[Tomyyenue n300pakeHUi B IMJIOCKOM 3€pKaJe.

[Ipenomiienue cBera.

Onrtryeckuii CBETOBO/I.

Xon tyuyei B coOuparolei JInH3e.

XO0J Ty4er B pacCEeUBAIOLIEH JIMH3E.

[Tomyyenune n300paXkeHU ¢ TOMOIIBIO JINH3.

[Ipunun aevictBus hoToanmapara, MUKpPOCKOIA U TEJIECKOIIA.

Mopenb riasa.



Pasnosxenue 6enoro cBera B CIEKTP.

[Tomyyenue 6emoro cBeTa MpH CI0KEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopnuie padbomot u onvimot.

NccnenoBanne 3aBUCUMOCTH yIVIa OTPaXEHUs CBETOBOIO Jiyda OT yIJia
MaJICHUs.

N3yuenue cBONCTB N300pakeHUsI B TNIOCKOM 3epKalie.

HccnenoBanne 3aBUCUMOCTH yTJIa IPEJIOMIIEHHS] OT yIJIa NAJEHUs CBETOBOTO
Jy4a Ha TPAHHULIE «BO3LYX—CTEKIIO».

[Tonydenne n300pakeHUH ¢ TOMOIIBIO COOMPAIOIICH JIMH3BI.

Onpenenenne (QOKYCHOTO PACCTOSHUS M ONTHYECKOM CHIIBI COOMparomieit
JIVH3BI.

OnbITHI IO Pa3JIOKEHUIO OEJIOr0 CBETA B CHEKTP.

OneITel 1O BOCHPUATHIO IIBETA MPEIMETOB MPU HUX HAOIIOJACHUU 4YEepe3
I[BETOBBIE (PUIIBTPHI.

Paznen 12. KBaHTOBBIE SIBJICHUS.

Oneitel Pe3epdopna u mianerapHas mojenb atoma. Monens atroma bopa.
Hcnyckanue u normonieHre ceeta aroMoM. KBaHThl. JInHedaTeie CIIEKTPHI.

PanunoaktuBHOCTh. Anb(a-, 6eTa- U ramma-usnydenusi. CTpoeHHe aTOMHOTO
anpa. HyxioHnas wmozaens aromHoro sapa. HWsorombsl.  PagmoakTuBHBIE
npeBpanieHus. llepuon monypacnana aromubix saep. JlencTBue paaroakTUBHBIX
M3JIyYEHUW HA )KUBBIE OPraHU3MBI. 3alUTa OT PAJMOAKTUBHOTO U3ITyUECHUSI.

SAnepHble peakuu. 3aKOHBI COXPAaHEHHUs 3apsiJOBOTO M MAacCOBOIO YHUCEI.
OHeprus CBs3UM aTOMHBIX sAnep. CBsA3p Macchl M dHepruu. Peakuuy cuHTE3a U
nenenust saaep. Mcrounuku sHepruu CosiHma w 3BE37A. flnepHas dHEpreTuka.
DKOJ0ruuecKue MpooIeMbl siI€PHOM SHEPTETHKH.

Jemoncmpayuu.

CrekTpbl U3Ty4YEHHUS U TTOTJIOLICHMUS.

CnexTpsl pa3au4HbIX Ia30B.

CnekTp Bogopo/a.

Hab6nronenue TpekoB B kamepe Bunbcona.

PaboTa cuéTunka HOHU3UPYIOUIUX U3ITYUYEHUH.

PerucTtpanus uzinydeHus: NpUPOJHBIX MUHEPATIOB U MPOLYKTOB.

Jlabopamophule padbomot u onvimel.

Hab6nrogenue CrioniHbIX ¥ JIMHEWYAThIX CIIEKTPOB U3ITyUYECHHUS.

HccnenoBanre TPEKOB: U3MEPEHUE PHEPTUU YACTHIBI 10 TOPMO3HOMY MYTH
(o gororpadusm).

N3mepenne paanoakTUBHOTO (OHA.

IToBTOPHUTEIHLHO-00001IIAO U MOAYJIb.



[ToBTOpHUTENHEHO-00001AIOIIUI MOTYJIb MIPEIHA3HAYEH IJISl CUCTEMAaTHU3aluu
U 0000mIeHHs  MpEeIMETHOr0  COAEpX aHWs M ONbiTa  JEATEIbHOCTH,
MPUOOPETEHHOTO MPU U3YYEHUH BCEro Kypca (U3UKU YIIIyOJIEHHOTO YpOBHS, a
TaKKe JIsl HIOJATOTOBKM K OCHOBHOMY T'OCYAapCTBEHHOMY PK3aMEHY 10 (hU3HUKE.

B nmnponecce wu3ydeHUs JAHHOTO MOAYJIS PEAIU3YIOTCS W IOJIy4aroT
JalbHElIIee pa3BUTHE ydeOHbIe JEHCTBUs, OOECeunBarolue JOCTHKEHUE
MpEeJAMETHBIX W METalpeAMETHBIX pE3yabTaToB oOOydeHus, (OpMHpPOBaAHUE
€CTECTBEHHO-HAYYHON IPaMOTHOCTH: OOBSICHEHUE U ONHCAHKE SIBJIEHUN HAa OCHOBE
NpUMEHEHUsT (U3NYECKUX 3HAHWUM, HCCIEAO0BATEIbCKUE NEHCTBUS (BBIABUKCHUE
TMIIOTE3, ITOCTAHOBKA LENM W IUIAHWUPOBAHUE HCCIIEIOBAHUS, aHAIW3 JaHHBIX U
MOJTy4YE€HHUE BBIBOJIOB).

[IpeanoutuTenbHOM (OPMOI  OCBOEHHS MOIYJIA SBISIETCS MPAKTUKYM,
IporpamMma KOTOpOro BKJIFOYAET:

pelieHre 3a7ad, OTHOCSINMXCSA K pas3IMYHbIM pas3jieslaM M TeMaM Kypca
(U3HKY, B TOM YKCIE 33]]a4, UHTETPUPYIOLIUX COJAEPKaHUE PAa3HbIX Pa3/IeloB;

BBINIOJIHEHHE JTA0OPATOPHBIX padOT U ONBITOB (BKJItOUast paOOTHI U ONBITHI U3
IIEpEYHEe K pazfenaMm Kypca) B YCIOBUSAX CaMOCTOSTENIBHOIO IUIAHWPOBAHUS
IPOBEICHUSI UCCIIEOBaHMsI, BbIOOpa 1 0OOCHOBAaHUS METOAA U3MEPEHMSI BEJIUUNH,
COOpKH IKCIIEPUMEHTATLHON YCTaHOBKH;

BBINIOJIHEHHE MPOOJEMHBIX 3aJaHUI MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa
(3a7aHUsl IO €CTECTBEHHO-HAYyYHOM TIPaMOTHOCTH), B TOM YHCIIE€ 3aJaHUl C
MEXIPEIMETHBIM COJIEPKAHUEM;

paboTy Haj rpyNIoBbBIMU WM UHAUBUAYAJIbHBIMU MPOEKTAMHU, CBSI3aHHBIMU C
cojiep>KaHreM Kypca (pU3UKH.

N3ydenne MOBTOPUTEIHLHO-0000IIAIONMIET0 MOIYJISI MOXKET 3aKaHYMBATHCS
NPOBEJACHUEM JTMAarHOCTUYECKON paboThl 3a Kypc (pu3uKu yriayOnEHHOIO ypoBHS,
BKJIIOYAIOIIEH 3a/laHusl Pa3HOTO YPOBHS CIOXKHOCTH. Pe3ynbTaThl BBINOJHEHUS
JUArHOCTUYECKON padOThl MOTYT MOKAa3bIBaTh CTENEHb TOTOBHOCTU O0YYaOIIUXCS
K OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMeHy 1o (usmke, a  Takxke
CBUJETENBCTBOBATh O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHOU IPaMOTHOCTH.



I[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOI'PAMMEI 110 ®U3UKE
HA YT'JIVBJIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHNA

Nzydenne (pu3nku Ha ypOBHE OCHOBHOTO O0IIEro oOpa3oBaHUs HAMpPaBICHO
Ha JOCTHKEHHE JIMYHOCTHBIX, METAPEIMETHBIX U IPEIMETHBIX 00pa30BaTeNIbHbIX
pe3yJIbTaTOB.

JIMYHOCTHBIE PE3YJIbTATDBI

B pesynbrare nzyuenus GuU3NKU HA YPOBHE OCHOBHOTO 00IIETr0 0O0pa3oBaHMUs
y obOyyatomierocs OyayT cOpMUPOBAHBI CIEIYIONIUE JTUYHOCTHBIE PE3yJIbTAThl B
4acTH:

e I)nampuomuuecxkozo eocnumanus:

IIPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSHUIO POCCUMCKOU
(bu3NYeCKOi HayKH;

[IEHHOCTHOE OTHOIIEHUE K TOCTHXKEHHUSIM POCCUUCKUX YUEHBIX-(PU3UKOB;

o 2)2parxcoanckozo u 0yXo8HO-HpPAECMEEHHO20 60CNUMAHUA:

TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYXKJICHUH OOIIECTBEHHO 3HAYMMBIX
U 3TUYECKHUX MPOOJIEeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN
bus3uKwy;

OCO3HAHHUE BAXKHOCTH MOPAIbHO-ITUYECKUX MPHUHIUIIOB B JEATCIBHOCTH
YYEHOrO;

e 3)3cmemuuecKozo 60CRUMAHUA:

BOCHPUITHE ICTETUUYECKUX KauecTB (PU3MUECKOM HaAyKu: €€ TapMOHUYHOTO
MMOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4)uennocmu HayuHO20 NO3ZHAHUA:

OCO3HAHHWE IIEHHOCTH (PU3NYECKOW HAayKd KaK MOIIHOTO HMHCTPyMEHTa
MO3HAHUSI MHUPA, OCHOBBI PAa3BUTUSA TEXHOJOTUM, BaKHEHIIEH coCTaBstOIEH
KYJbTYPHI;

OpUEHTalUsl B JACSATEILHOCTH HAa COBPEMEHHYIO CHUCTEMY HAayYHBIX
MIPEICTABICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MIPUPO/IHI;

pa3BUTHE HAYYHOW JII0003HATEIBLHOCTH, HMHTEpPEca K HCCIeI0BATENbCKON
NeSATeNIbHOCTH,

o S5)ppopmuposanun Kynomypel 300p06ba U IMOUUOHANLHOZ0 ONAZONOTLYYUUA:

OCO3HAHHWE IIEHHOCTH Oe30macHoro obpa3a »KU3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXXHOCTH TIpaBWJI 0O€30MacHOr0 TMOBEJACHUS Ha
TPaHCIIOPTE, Ha JOporax, C SJEKTPUUYECKUM U TEIUIOBBIM 00OpYyJOBaHUEM B
JIOMAITHUX YCIIOBUSIX;

c(hOpMHPOBAHHOCTh HaBbIKa pedieKkcuH, TMPU3HAHKE CBOETO IpaBa Ha
OLIMOKY M TaKOTO e MpaBa y APYyroro 4yeaoBeKa;



e 6)mpyooeoco eocnumaHus:

AKTUBHOE yYacTHE B PCIICHWHM IPaKTHYECKUX 3a1ad (B paMKax CEMbH,
o0pazoBaTeIbHON OpraHU3allii, TOpoja, Kpas) TEXHOJIOTHYECKOW M COIMaIbHOU
HaIpaBJICHHOCTH, TPEOYIOIIUX B TOM YUCe U (PU3NYECKUX 3HAHUI;

HHTEpEeC K MPAKTUISCKOMY M3YyUYeHHUI0 npodeccuii, CBSI3aHHBIX ¢ (DU3UKOM;

e 7)IK0102UUECKO20 60CRUMAHUA:

OpUEHTAIlMs Ha TpPUMEHEHHE (U3WYECKUX 3HAHWHU JUIs pelieHus 3ajad B
o0JlacTU  OKpYyXarolllel cpenpl, IUIAHUPOBAaHUS TMOCTYIIKOB M OILIEHKH HX
BO3MOYKHBIX ITOCIIEICTBUU JIJI1 OKPYKAIOILIEN CPEbI;

OCO3HaHUE TJI00AJILHOTO XapakKTepa SKOJOTHYECKHX IMPoOJeM U MyTel HuX
pelieHus;

e 8)aoanmayuu K u3MEHAIOUWUMCA YCI0BUAM COUUAILHOU U NPUPOOHOU
cpeovl:

NOTPeOHOCTh BO B3aMMOJICHCTBMU TIPH BBITIOJTHEHUU MCCIICAOBAaHUN M
MIPOEKTOB (PU3MUECKOMN HANPABICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSIM JAPYTHUX;

MOBBIIIIEHWE YPOBHS CBOEH KOMIIETEHTHOCTH 4Ye€pe3 MPaAKTUYECKYIO
NEATEIbHOCTD;

noTpeOHOCTh B (POPMHUPOBAHMHM HOBBIX 3HAHUH, YMEHUH (OPMYJIUPOBATH
W], TIOHSATHUSI, TUTIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUSX;

Ooco3HaHUE JAe(DUIIMTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEHW B 00JIaCTH
bu3uKY;

IJIAaHUPOBAHUE CBOETO PAa3BUTHS B TPUOOPETEHMHM HOBBIX (HU3UUYECKHUX
3HAHMU;

CTpPEMJICHUE aHAJIM3UPOBATh U BBISBIATH B3aUMOCBSI3U MPUPOIbI, OOIIIECTBA U
SKOHOMHMKH, B TOM YHUCJIE C UCITOIb30BaHUEM (PU3MUECKUX 3HAHMIA;

OIIEHKa CBOMX JCHCTBUUA C Y4YE€TOM BIIMSHUA Ha OKPY’KAIOUIYIO CpEmy,
BO3MO>KHBIX TJI00AJTBLHBIX TOCIIEICTBUH.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbTaTe OcBOE€HMsS TporpaMMmbl MO (U3MKE HA YPOBHE OCHOBHOTO
o01ero oo6pa3zoBanus y oOydaroiierocs: OyayT copMupoBaHbl MeTanpeaAMeTHbIe
pe3yJIbTaThl, BKIIFOYAIOIINE MTO3HABATEIbHBIC YHUBEPCATbHBIC YICOHbBIC ACHCTBUS,
KOMMYHUKATHBHBIC  yHUBEpPCAIbHBIC  ydeOHBIC  JCHCTBUSA,  PETYJIATHUBHBIC
YHUBEpCaIbHbIC yUeOHbIE TCUCTBUS.

Ilo3naBaTeqbHBbIC YHUBEPCAIbHBIE YUeOHbIE 1eiicTBUS
ba3soBble Jloru4yeckue aeicreus:
BBISIBJIATH M XapaKTEpU30BaTh CYIIECTBEHHbIE IPU3HAKU OOBEKTOB
(s1BIEHMI), KIIaCCUPUIUPOBATH HX;



BBISIBIISITh 3aKOHOMEPHOCTU M TPOTHUBOPEUUS B pacCMaTPUBAEMBIX (haKTax,
JAHHBIX U HAOJIOICHUSIX, OTHOCAIIUXCS K (PU3NYECKUM SIBICHUSIM;

BBISBJISITh TPUYMHHO-CJIEJCTBEHHBIC CBSI3M MPH HU3YUYEHUH (DU3NUECKUX
ABJICHUA M TMPOLIECCOB, J€JaTh BBIBOJAbI C HCIOJb30BAHUEM JEIYKTUBHBIX U
MHJIYKTHUBHBIX  YMO3aKJIIOYEHUW, BBIJIBUTaTh TUIOTE3bl O  B3aUMOCBS3SIX
(U3UYECKUX BEJIIUMYWH;

CaMOCTOATENILHO BBIOMpATh CHOCO0 penieHus: yueOHoU (u3nyeckoi 3amauu
(cpaBHEHHE HECKOJIbKMX BAPUAHTOB PEIIEHHUsA, BHIOOpP Hanbosee MOAXOISIIETo C
Y4ETOM CaMOCTOSITENIBHO BBIJCIIEHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarejabcKue 1eMCTBUA:

MCII0JIb30BaTh BOIPOCHI KaK MUCCIIEOBATENbCKUNA HHCTPYMEHT ITO3HAHMUS;

MPOBOJUTH MO CaMOCTOSATEIBHO COCTaBIECHHOMY IUIAHY OIIBIT, HECIOKHBIMI
(hU3UYECKHI IKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEIOBAHUE (PU3HUECKOTO SBICHUS,

OLICHMBATh Ha MMPUMEHUMOCTh U JOCTOBEPHOCTH MH(POPMAIIKIO, TTOITYYCHHYIO
B XO0/JI€ UCCJIE0BAHMS WIIU IKCIIEPUMEHTA;

CaMOCTOSITENIbHO (HOPMYIUpPOBaTh O00OOIIEHUS W BBIBOABI MO pe3yjbTaTam
POBEAEHHOTO HAOIIIOIEHUS, OIIbITA, UCCIIEIOBAHMS;

IPOTHO3UPOBATH BO3MOKHOE JalibHEHIIIEe Pa3BUTHE (PU3MUECKUX MPOIIECCOB,
a TaKXKe BBIJBUTaTh MPEINOJIOKEHUS 00 WX pPa3BUTHUU B HOBBIX YCJIOBHUSAX U
KOHTEKCTaXx.

Pabora ¢ ungopmanmei:

NPUMEHSTh Pa3IMYHbIE METOJbl, HHCTPYMEHTBl M 3alpOChl MPU TIOUCKE U
oTOOpe UHPOPMALIUU UK JAHHBIX C YUETOM MPEAJIOKEHHON yueOHOU (pru3nyeckoi
3a/1a4u;

aHAIM3UPOBAaTh, CUCTEMATHU3UPOBATh W HHTEPIPETHPOBATH HH(POPMAIIUIO
Pa3TUYHBIX BUIOB U (POPM IIPEICTABICHHUS;

OLICHMBATh HAAEKHOCTh HHPOpPMALMU TIO KPUTEPHUSIM, MPEIIOKEHHBIM
YUHUTENIEM WU CPOPMYITUPOBAHHBIM CaAMOCTOSTENBHO;

CaMOCTOATENILHO  BBIOMpATh  ONTUMANbHYIO  (GOpMYy  TPEACTABICHUS
uHpOpMAIIMM W WLIIOCTPUPOBATH pEIllaeMble 3a7a4d HECIOXKHBIMH CXEMaMH,
auarpaMMaMu, UHOM TpaduKoil 1 X KOMOMHAIUSMHU.

KoMMyHUKAaTHBHBIe YHUBeEpPCAJIbHbIE YUeOHbIe 1elicTBUS:

B XOJC OOCYXIEHHsS ydeOHOTO MaTepuaja, pe3yIbTaTOB J1IaOOpaTOPHBIX
paboT W TIPOEKTOB 3aJaBaTh BOIPOCHI TO CYIIECTBY OOCYXIaeMOH TEMBl H
BBICKa3bIBaTh WJIEW, HAIlCJICHHBIC Ha pEIICHWE 3aJa4dl W  TOJJCpKAHUE
OJ1aro’Ke1aTeIbHOCTH OOIIEHNS;

COIIOCTaBJISATh CBOU CYXKJICHHS C CYXXIACHUSAMHU JAPYTUX YYACTHUKOB JTUANIOTa,
oOHapyXKUBaTh Pa3IMINEC U CXOJCTBO TO3UITUH;

BBIPAXKATh CBOIO TOUYKY 3PEHUS B YCTHBIX M MUChbMEHHBIX TEKCTAX;



nyOJIMYHO TMPEACTaBIATh PE3YJIbTaThl BBIMOJIHEHHOTO (U3UYECKOTO OIbITa
(9KCTIEpUMEHTA, UCCIIEI0OBaHUS, IPOEKTA);

MOHMMATh U HCIIOJIB30BATh MPEUMYIIECTBAa KOMaHIHOW M WHIUBUAYaIbHOU
paboThI IPU PEILIEHUH KOHKPETHOW (PU3NYECKON IPOOIEMBIL;

NPUHUMATH LEIH COBMECTHOW JESATENbHOCTH, OPTaHU30BBIBATH JIEHCTBUS IO
e€ JOCTIKEHHUIO: pacHpeleNsiTh poJid, OOCYKIaTb MPOIECCHl U pPEe3yJIbTaTbl
COBMECTHOM paboThl, 0000111aTh MHEHHUS HECKOIBKHX JIFOJICH;

BBIIIOJIHATH CBOK YacTh padOThI, JOCTUIas KauyeCTBEHHOI'O pe3yJbTara IIo
CBOEMY HAIPABJICHUI0O M KOOPAMHUPYS CBOMU JIEHUCTBUS C JPYTUMH UJICHAMH
KOMaH/1bl;

OLICHMBATh KAaueCTBO CBOEro BKJIaJa B OOUIMH OPOAYKT MO KPUTEPUSIM,
CaMOCTOATENBHO C(HOPMYIUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBHUS.

PeryisiTuBHBbIE YHUBEpPCAJIbHbIE yUeOHbIE AeiicTBHUSA
Camoopranusanus:

BBISIBIISITH TIPOOJIEMBI B )KH3HEHHBIX U YUCOHBIX CUTYAIUAX, TPEOYIOMMX IS
pereHns GU3NIeCKUX 3HaAHUM;

OPUCHTHPOBATHCS B PA3IMYHBIX  [OAXOJAaX  NPHUHATHA  pEHICHHUN
(MHIUBUAYATBHOE, IPUHATHC PEIICHHS B TPYTIIIE, MPUHATHAC PEIICHUH TPYIIION );

CaMOCTOSATEIILHO COCTABJIATh AJTOPUTM pEHIeHUs (PU3MUECKOU 3aqaqdl WU
IJIaH HCCIEJOBaHUS C YYETOM HWMEIOIIHUXCA PECYpCOB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBATH MIpe/laraeMble BApUAHThI PEIICHUH;

nienaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEILICHHUE.

CaMOKOHTPOJIb, YMOIMOHAJILHBII HHTEJJIEKT:

JaBaTh aJICKBATHYIO OIIEHKY CUTYyAaIlMH U MpeJiararh riaH e€ N3MEeHEHNUS,

OOBSCHATH  MPHUYMHBI  JOCTH)KCHHS  (HEJOCTWIKEHHS)  PE3yJIbTaToOB
JEATENBHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY,

BHOCUTh KOPPEKTUBBI B JIEATEIHLHOCTh (B TOM YHCIE B XOJ BBITOTHCHUS
(U3UYECKOr0 HCCIEOBaHUSI WJIM TMPOEKTa) HA OCHOBE HOBBIX OOCTOSITEIHCTB,
M3MEHUBIITNXCS CUTYallUl, YCTAHOBJICHHBIX OIMIMOOK, BOSHUKIIUX TPYIHOCTEH;

OIICHWBATh COOTBETCTBHE PE3yJIbTaTa IICJIH U YCIOBHSIM.

CTaBUTH Ce0s1 HA MECTO JIPYroro YesIoBeKa B XOE Copa WIH ITUCKYCCHH Ha
HAy4YHYIO TeMY, TOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JIPYTOTO.

NpU3HABATh CBOE MPaBO Ha OMIMOKY MPH pelieHUH (PU3UUECKHX 3a7ad Wi B
YTBEPKICHUSIX HA HAYYHBIE TEMBI U TAKOE Ke TIPABO JIPYTOTO.

NPEAMETHBIE PE3YJIBTATBI

K koHIly 00yueHus ¢ 7 kaacce npeIMETHbIE PE3yJIbTaThl HA YIITyOJIEHHOM YPOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOMIMXCA YMEHUM:



WCITIOJIB30BATh MOHATHUS: (PU3NUECKUE M XMUMHYECKHUE SIBIICHUS, HAOJIOICHUE,
AKCIIEPUMEHT, MOJIeJb, THUIOTe3a, €AMHMIBI (U3UYECKUX BEIWYUH, aTOM,
MOJIEKYJIa, arperaTHble COCTOSIHUS BellecTBa (TBEpIOE, KUIKOE, Ta3000pa3Hoe),
MEXaHMYECKOE [IBI)KEHUE (PaBHOMEPHOE, HEPaBHOMEpPHOE, MPSIMOJIMHEINHOE),
TPAeKTOpHUs, PaBHOACHCTBYyIoIIas cui, nedopmarust (ympyras, IUIaCTHYECKas),
HEBECOMOCTb, COOOIIAIONINECS COCY/IbI;

YBEPEHHO pa3nuyarh sBieHUs (quddy3us, TEMIOoBOE IABUKEHUE YACTHUIL
BEILIECTBA, PABHOMEPHOE [IBIXKEHUE, HEPABHOMEPHOE JBWXKEHUE, WHEPIUs,
B3aMMO/ICHCTBUE TEJI, PABHOBECHUE TBEPJIBIX TEJ C 3aKPEIUIEHHON OChIO BpallleHUS,
nepenaya JaBJEHUSI TBEPJABIMH TEJNAMH, >KMJIKOCTAMH W Ta3aMu, atMochepHoe
JaBJICHUE; TUTABAHUE TEJI, TPEBPAIIEHUS] MEXaHUYECKOU YHEPTUH) MO OMKUCAHUIO UX
XapaKTepHbIX CBOWCTB M HAa OCHOBE OMBITOB, JIEMOHCTPUPYIOUIUX JIAaHHOE
(bu3HYecKoe SIBICHHUE;

pacmo3HaBaTh  MPOSBICEHWE  M3YyYEHHbIX  (U3MUECKUX  SIBJICHUH B
OKpy’XaroleM Mupe (B TOM 4YHcie (Pu3nuecKue SIBICHHUS B MPUPOJAC: MPUMEPHI
JIBHO)KEHHUSI C PA3JIMYHBIMUA CKOPOCTSIMH B JKMBOM M HEXWBOW NPUPOJE, NCUCTBUE
CWJI TSDKECTH, TPEHHSI, YIIPYTOCTH B MPUPOJIE U TEXHUKE, BIUSHUE aTMOC(HEPHOTO
JaBJICHUS HA XUBOW OpraHu3M, IUIABaHHWE PbIO, phIUard B TEJE 4YeJOBEKa), MpHU
ATOM TMEPEBOJIUTh MPAKTUUECKYIO 3aJadyy B Y4€OHYIO, BBLICIATH CYIICCTBEHHbIC
CBOMCTBa (Mpu3HaKu) GU3UYECKUX SIBICHUN;

OMKCHIBATh M3YUYEHHBIE CBOWCTBA Tel W (DU3UYECKUE SIBIICHUS, UCIOJb3YS
¢usnyeckue BeaUUMHBI (Macca, O00OBEM, IUJIOTHOCTH BEIECTBA, BpEMs, IyTh,
CpelHsisi CKOPOCTb, CUJla YIPYTrOCTH, CHJa TSDKECTH, BeC TeJla, Cujia TPEeHUs,
JaBJICHUE TBEPAOrO Telia, JABJICHHE CTON0a >KUAKOCTH, BBITAJIKHUBAIOIIAS CHUIIA,
MexaHu4ecKkass pabdoTa, MOIIHOCTb, IJICYO CUJIbI, MOMEHT CHJIbI, KOd(PPUIueHT
MOJIE3HOTO JIEUCTBUS MEXAHU3MOB, KUHETHYECKAas U IOTEHIMAJIbHAS SHEPTHUS ), IPU
OMMUCAHUU MPABUIIBLHO TPAKTOBATh (DU3UYECKHUI CMBICT HCIOJIB3YEMbIX BEJIWYHWH,
ux OO0O03HAUECHHS W E€AUHUIIBI (U3UYECKUX BEIUYMH, HAXOJUTh (POPMYIIBI,
CBSI3BIBAIOIIUE JTAHHYIO (DU3UYECKYIO BEJIMYHMHY C IPYTMUMU BETUYMHAMHU, CTPOUTH
rpa Ky U3y4EHHBIX 3aBUCUMOCTEHN (PU3NUECKUX BETUYMH;

XapaKTepu30BaTh CBOMCTBA Tejl, (U3UYECKUE SIBJICHUS U MPOIECCHI,
WCIIOJB3Ys MpaBujia CI0XKEHUs Cuil (BAOJb OJHOM mpsiMoit), 3akoH ['yka, 3akoH
[Tackans, 3akoH ApxwMmena, MPaBWIO paBHOBecUs phruara (OJ0Ka), «307I0TOE
NpaBUJIO» MEXAaHHWKH, 3aKOH COXPAaHEHUsS MEXaHWYECKON BSHEpruu, NpU STOM
J1aBaTh CJIOBECHYIO (POPMYJHUPOBKY 3aKOHA W 3alKChIBaTh €ro MaTeMaTH4YeCKOe
BBIPAXKEHUE;

CTPOUTH MPOCTHIC (PU3UUYECKHE MOJETU PEAThbHBIX OOBEKTOB, MPOILIECCOB H
ABJICHUM, BBIAEHATH IPU HSTOM CYIIECTBEHHbIE U BTOPOCTEIICHHBIE CBOWCTBA



00BEKTOB, MPOIECCOB, SBICHUN, MPUMEHATh (PU3HMYECKUE MOJICIIH I OOBICHCHUS
(U3MYECKUX MPOIECCOB U pelIeHUsl yueOHbIX 3a/1ay;

OOBSACHATH (PU3UYECKUE SIBJICHMS, MPOIECCHl U CBOMCTBA TE€J, B TOM YHUCIE B
KOHTEKCTE€ CHUTyallMil MpPaKTUKO-OPHUEHTHPOBAHHOIO XapakTepa, M pelaTh
KaueCTBEHHBIC 3aJa4l, B TOM 4YHCIE TPEOYIOIIME YHCICHHOTO OIICHUBAHUS
XapaKTePHbIX 3HAYECHUN (PU3NYECKUX BEJIIUYHUH, MIPU ATOM BHIOMpATH aJIEKBATHYIO
(bU3UYECKYIO MOJIENb, BBISBIISITh MPUUYUHHO-CIIECCTBEHHBIE CBSI3M U BBICTPAUBATh
JOTMYECKYI0 LEMOYKY PAaCCykIECHHM C ONOpOM Ha H3YyYEHHbIE CBOMCTBA
(bU3NYeCcKuX SBICHUM, PU3NUECKHUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJICTIH;

pemiath pacy€THble 3a1a4yu (B 2—3 ACHCTBUSA) MO M3y4yaeMbIM TeMaM Kypca
¢bu3uKy, BpIOMpas afeKBaTHYIO (GU3HUECKYIO MOJIENb, C UCIIOJIb30BAHUEM 3aKOHOB
1 (opmyJl, CBA3BIBAIOIIMX (PU3MUECKUE BEIUMYHMHBI, 3aIIHCHIBATH KPATKOE YCIOBUE
U pa3BEPHYTOE pEUICHUE 3aJa4yM, BBIABIATH HEAOCTAIONIUE WM HW30BITOYHbIC
JIaHHbIe, OOOCHOBBIBATH BHIOOP METOJA pEIICHHUS 3a/Jayd, HCIOIb30BaTh
CIPABOYHBIE JAaHHbBIE, MPOBOJUTHh MAaTeMAaTUYECKHE MPeoOpa3oBaHUsI U PacUEThI,
OLICHMBATh PEATMCTHUYHOCTh IOJIYYEHHOTO 3HAYEHUs (PU3NYECKOW BEIMYMHBI U
OTIPENENSITh PA3MEPHOCTh (PU3MUECKOW BEIUYHMHBI, MOJYUYEHHOW MpU PEIIeHUU
3a/1auu;

pacno3HaBaTh NPOOJIEMBI, KOTOPbIE MOMKHO pPEHIUTh MpPU  [OMOILU
(U3NYEeCKUX METOJ0B, W IMpeajaraTb OPUEHTHPOBOYHBIM CHOCOO pEIICHHS, B
ONMCAHUM  HWCCJIEAOBAHMS  PAcCHO3HAaBAThb  IPOBEPAEMOE  MPEIIOJIIOKEHUE
(TUmnoTesy), MUHTEPIPETUPOBATH MOTYUYEHHBIN pe3yIbTaT;

MIPOBOJAUTH OMBITHI M0 HAOMIOJAEHUIO (DU3UYECKUX SBJICHUN WU (HU3NIECKUX
cBoMcTB Ten (nuddysus, TEMIOBOE pPaCHIMPEHUE Ta30B, SIBJICHUE WHEPIUU,
M3MEHEHHE CKOPOCTH IPHU B3aUMOJIECHCTBUM TEJ, MEpeaada IaBieHUsl KUJIKOCTbIO
U Ta3oM, MPOSIBJICHUE IEHUCTBUA aTMOC(PEPHOro AABJICHHS, ICHCTBUE MPOCTHIX
MEXaHU3MOB): (HOpPMYIMPOBaTh MPEANOJIOKEHUE (TUIOTE3y) O BO3MOXKHBIX
pe3ynbTaTax HaONIOAEHUH, CAMOCTOSATEILHO COOMPATh YCTAHOBKY M3 U30BITOYHOTO
Habopa o0opyoBaHus U YOPMYIUPOBATH BHIBOJIBI;

OPOBOJUTH TMpPSMbIE W KOCBEHHbIE HW3MEpEeHUs] (UMUYECKUX BEITUUYUH
(paccrosiHue, IPOMEKYTOK BpEMEHH, Macca Teja, o0bEM Tena, cuiia, TeMIeparypa,
IUIOTHOCTh JKUJKOCTH M TBEPAOrO TENa, CHJIa TPEHUS CKOJIbXEHHS, TaBJICHUE
BO3/lyXa, BBITAJKUBAIONIAS CHJIA, JCUCTBYIONIAs HA TMOTPYXKEHHOE B JKHUIKOCTH
TeI0, KOAP(DPUIMEHT TOJIE3HOTO0  JEWCTBUS  NPOCTHIX  MEXaHU3MOB) C
WCIIOJIb30BAaHUEM aHAJIOTOBBIX M LHUQPPOBBIX MNPUOOPOB, OOOCHOBHIBATH BHIOOP
METO/a M3MEpEHUs, (PUKCUPOBATh IOKAa3aHUs MNPUOOPOB, HAXOAWTH 3HAYEHUE
M3MEPSEMOM BEIMUYUHBI C IOMOIIBI0 YCPEHEHHUSI PE3yJIbTATOB CEPUU U3MEPEHUN U
OLICHUBATh MOTPEIIHOCTh U3MEPEHHUI;



IPOBOJANTH HECIIOKHBIE SKCIEPUMEHTAJIbHbIE HCCIEAOBAaHUS 3aBUCUMOCTEN
¢u3nyeCKuX BEIWYMH (3aBUCHMOCTH IyTH PaBHOMEPHO IBMXKYLIETOCs Tejaa OT
BPEMEHH [IBWKEHHUS TeNa, CHUJIBI TPEHHUS CKOJBKEHHUS OT CHJIIBI HOPMAaJbHOTO
JaBJICHUsI, KayecTBa OOpabOTKM MOBEPXHOCTEM Tel M HE3aBUCUMOCTH CHIIBI
TPEHUS OT IUIOIIAJU CONPHUKOCHOBEHUS TEJ, CUJIbl YNPYTrOCTU OT YJJIMHEHHUS
IpPYKUHBI, BBITAJIKUBAIOLIEH CHIbI OT 00bEMa MOrpyKEHHON 4YacTU Tela U OT
TUIOTHOCTU KHUAKOCTH, €€ HE3aBUCHMOCTH OT IUIOTHOCTH Tena, OT TIyOWHBI, Ha
KOTOPYIO MOTPY>KEHO TEJO0, YCIOBHM MIaBaHUS TeJl, YCIOBUN PaBHOBECHS phlyara
U OJIOKOB): COBMECTHO C yuuTeneMm (GOpMyJIHpOBaTh 3aqadyy U THUIOTE3Y
UCCIICZIOBAHUS, CAMOCTOSITENIbHO IUIAHUPOBATh HCCIEIOBAaHUE, CaMOCTOSITEIBHO
coOMpaTh OKCIEPUMEHTAIbHYIO YCTAaHOBKY C WCIIOJIb30BAaHUEM WHCTPYKIIUH,
MPEJICTABIATh MOTYYCHHBIE 3aBUCUMOCTH (PU3MYECKHUX BEJIMYWH B BUJE TAOIHIl U
rpaUKoOB, OLEHUBATh IMOTPEIIHOCTH, JeJaThb BBIBOJABI IO pe3yibTaraM
UCCIIE/IOBAHMUSI;

coONoaTh TMpaBWia TEXHUKM Oe30macHoro Tpyaa Impu paboTe cC
71a00paTOPHBIM 000PYAOBaHUEM;

YKa3bIBaTh MPUHIIMIIBI AEHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMUCTB: BECHI,
TEPMOMETpP, JIUHAMOMETp, cooOLaroIMecs Ccocynbl, OapoMeTrp, phblyar,
MOJIBIKHBINA M HETIOJBMKHBIN OJIOK, HAKIIOHHAS TUIOCKOCTb;

XapaKTepU30BaTh MPUHITUIBI JEHCTBUS U3yUYEHHBIX MPHOOPOB, TEXHUIECKUX
YCTPOMCTB M TEXHOJIOTMYECKUX IPOLIECCOB C OMOPOW Ha MX OMUCaHUS (B TOM
quciie: NOJUIMITHUKY, YCTPOMCTBO BOJONPOBOJIA, THAPABINYECKUI Tpecc, CU(OH,
MaHOMETp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp), HCIOJb3ys 3HAaHUSA O
CBOMCTBax (PU3MYECKUX SABJICHUA U HEOOXOAUMBbIE (PU3UUYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

UCMOJIb30BaTh CXEMbl M CXEMAaTUYHbIE PUCYHKHU H3YUYEHHBIX TEXHUYECKHX
YCTPOMCTB, HM3MEPHUTEIBHBIX MPHUOOPOB M TEXHOJIOTUYECKUX TMPOIECCOB TIpH
pelIeHny y4eOHO-IPaKTUYECKUX 3a/1a4;

IPUBOIUTH MPUMEPHI (HAXOJUTh UH(DOPMALIUIO O IPUMEPAX) MPAKTUUECKOTO
UCMOJIb30BaHUs (PU3MUYECKUX 3HAHUN B MOBCEAHEBHOM XU3HU JUId OOecreueHus
0e30MacHOCTH MpHU OOpaIlllEHUHd ¢ NpUOOpaMH U TEXHUYECKUMHU YCTpPOMCTBaMH,
COXpaHEHHUsI 370POBbsI W COONIOJICHUS HOPM DKOJOTHYECKOTO TIOBEICHHUS B
OKPYIKaIOIIEH CPELE;

OCYIIECTBIIATh OTOOP UCTOUHUKOB MH(OpMALMK (PU3NYECKOTO COACPIKAHUS B
HuTepHeTe, caMOCTOSTENBHO (OpMynHpysl TOHWCKOBBIA 3ampoc, Ha OCHOBE
UMEIONINXCA 3HAHUM W MYyTEM CPAaBHEHUS PA3IUYHBIX HMCTOYHUKOB BBIJCIATH
uHpOpMaIMIO, KOTOpas SBJISETCS MPOTUBOPEYMBOM WM  MOXKET OBITh
HEI0CTOBEPHO;



WCIIOJI30BaTh TP BBIMOJTHEHUM YUYEOHBIX 3aJlaHUi HAyYHO-TIOMYJISIPHYIO
JUTEPATYPY (PU3NYECKOTrO CoAeprKaHUs, CIIPAaBOUYHbIE MaTepHalbl, PECYPChl CETU
WNutepHer, BiaaeTh NpuéMamMu KOHCIEKTHUPOBAHUS TEKCTa, MNpeoOpa3oBaHuUs
MH(pOpMAIINU U3 OJTHON 3HAKOBOM CUCTEMBI B IPYTYIO;

co3JaBaTh COOCTBEHHBIE KpaTKHE TMHUCHMEHHBIC M YCTHBIC COOOIIECHHS Ha
OCHOBE 2—3 HCTOYHHKOB MH(MOpMaIuu (HU3NYIECKOTO COJEpKaHHUs, B TOM YHUCIE
MyOJIMYHO JIeJIaTh KPaTKHWE COOOIIEHUSI O pe3yJibTaraX MPOEKTOB WM YYEOHBIX
WCCIIEIOBAHUM, TPU 3TOM TPAMOTHO MCIIOJIb30BaTh W3YYECHHBIN MOHSITUWHBIN
anmapar Kypca (GU3MKd, COTPOBOXKIATh BHICTYIUICHHE MPE3CHTAIINECH;

IpU BBIMOJHEHUU Y4YE€OHBIX MPOEKTOB W HCCIEAOBAHHUMN paclpeensTh
00sI3aHHOCTH B TPYIINIE B COOTBETCTBUM C MOCTABJICHHBIMH 3aJladyaMH, CIEIUThH 3a
BBITIOJTHEHUEM IIJIaHA JICHCTBUM, aJ€KBATHO OLICHMBATh COOCTBEHHBIM BKJIAJA B
NEATENbHOCTh TPYNIIbl, BBICTPAUBAaTh KOMMYHHMKATUBHOE B3aUMOJCUCTBHUE,
YUHUTBIBasi MHEHUE OKPYKAIOIIUX.

K xoniy oOyuenusi ¢ 8 kKnacce mpeaMeTHbIE pe3yJbTaThl Ha YIIyOJICHHOM
YPOBHE JI0JKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y O0YUAIOUIUXCS YMEHHM:

UCIIOJIb30BaTh MOHATHA (Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE JBHXKCHHE
aTOMOB M MOJIEKYJ, arperaTHble COCTOSIHHUSI BEUIECTBA, KPUCTAJUIMUECKUE U
amMop(HbIC TeJa, HACHIIEHHBIM M HEHACBHIIEHHBIM Map, CHOCOObI W3MEHEHUSs
BHYTPEHHEW DHEPIrUM, DOIEMEHTAPHBIM JJIEKTPUYECKUU 3apsifl, I[POBOJHUKH,
NOJYIPOBOJHUKH, TUAIEKTPUKUA, UICTOYHUKU MOCTOSTHHOTO TOKA, SJIEKTPUYECKOE U
MarHUTHOE TOJIsl, ONTHYECKas CHCTEMa) M CUMBOJMYECKUH $3bIK (DU3UKHU NpHU
pELICHNH YYEOHBIX M MPAKTUYECKUX 3aa4;

YBEPEHHO pa3jiMyarh SIBJICHHS (TEIUIOBOE pacHIMpeHue (CxKaTue), TEIJIOBOE
paBHOBECHE, MOBEPXHOCTHOE HATSIKEHHE, CMAayMBAaHME, KANWJUISPHBIC SIBJICHUSA,
UCIIapeHue, KOHAEHcalus, IUIaBJICHUE, KPUCTAUIM3AlUs, KHUIIEHHE, CIOCOObI
TeIIonepesayu (TemIonpOBOAHOCTb, KOHBEKIIMS, U3IyUYEHUE), TEIUIOBbIE MTOTEPH,
ANIEKTpHU3aLUsl TEJ, B3aUMOJCHCTBHE 3apsioB, NEUCTBUSA JJIEKTPUYECKOTO TOKA,
KOPOTKOE 3aMbIKaHHE, B3aUMOJCHCTBUE MarHUTOB, JEHCTBME MATHUTHOTO IOJIS Ha
MPOBOJHUK C TOKOM) IO ONHMCAHUIO UX XapaKTEpPHBIX CBOMCTB M HAa OCHOBE
OTIBITOB, JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHUE;

pacro3HaBaTh  MPOSIBJIEHWE  U3YYEHHbIX  (PU3MUECKHX  SBJICHUM B
OKpyXaromeM wmupe (B TOM uwuciie (U3MUECKUE SBJICHHS B MNPUPOJE:
MOBEPXHOCTHBIE M KalWJUISIPHBIE SBJICHHUS B MPUPOJE, KPUCTAIBI B IPHUPOJIE,
n3nmydyenne CoJIHIA, 3aMep3aHue BOJOEMOB, MOPCKHUE OpHU3bl, 0Opa30BaHUE POCHI,
TyMaHa, WHEs, CHera, J3JIEeKTPUYECKUE SIBJIIEHUS B aTrMocdepe, 3JIEKTPUYECTBO
’KUBBIX OPTaHU3MOB, MarHUTHOE MoJie 3eMJIH, Ipeiid MOI0COB, POJIb MATHUTHOTO
noyiss JUIsl KU3HM Ha 3emiie, MOJSIPHOE CHUSHUE), MPU O3TOM MEPEBOJIUTH



MPAKTUYECKYI0 3aJady B Y4eOHYI0, BBIJIEISATh CYIIECTBEHHBIE CBONCTBA
(mpu3Haku) GUUIECKUX SBICHUM;

OMUCHIBATh M3yYECHHBIE CBOMCTBA TeJl U (PU3MUECKUE SBJICHUS, WCIOJIB3YS
¢dbuznyeckre BEIUYUHBI (TeMIeparypa, BHYTPEHHSSI SHEPrusi, KOJIUYECTBO
TEIIOTHI, paboTa ra3a, yjAelbHas TEIIOEMKOCTh BEIIECTBA, YENIbHAs TEIIoTa
TUTABJICHMSI, YJEJIbHAsl TemioTa mapooOpa3oBaHMsl, yAENbHAs TEIUIOTa CTOPaHMS
TOIUIMBA, KOA(PPUIIUEHT MOJE3HOTO NCUCTBUS TEIJIOBON MAIIUHBI, OTHOCUTEIbHAS
BJIQXHOCTh BO3AYyXa, JJIGKTPUYECKHM 3apsji, CHJIA TOKa, JIIEKTPHUYECKOE
HaIpsDKEHUE, CONPOTHUBJIIEHUE MNpoBOoAHMKA, DJJC B Ienmu MOCTOSHHOTO TOKA,
AIEKTPUUECKOE YJAENIbHOE COMPOTUBJICHUE BEIIECTBa, pabdoTa W MOIIHOCTh
AJIEKTPUUYECKOTO TOKA), MPU OMKUCAHUU MTPABUIILHO TPAKTOBATh (PU3MUECKUNA CMBICII
UCIIOJB3YEMbIX BEIWYUH, UX OO0O3HAYEHUS] U €IUHHUIIBI (PU3NYECKUX BEJIMYUH,
HaXOJUTh (OPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIHYUHY C JPYTUMHU
BEJIMYMHAMH, CTPOUTH IpaMKi U3yUYESHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEJIMUNH;

XapaKTepu30BaTh CBOMCTBA TeJl, (U3UYECKUE SIBJICHUS U MPOIECCHI,
WCIIOJIB3YSI OCHOBHBIEC MOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOW TE€OPUU CTPOCHUS
BEILIECTBA, YPAaBHEHUE TEIUIOBOrO OallaHCca, 3aKOH COXPAHEHUs 3JIEKTPUYECKOTO
3apsiaa, 3akoH KylloHa, MpUHLMN CYNEpPHNO3UIUU 3IEKTPUYECKUX MOJIEH, 3aKOH
Oma s yyacTtka uenu, npaBuiia Kupxroda, 3akon OMa 111 MOJTHOM 1eTH, 3aKOH
Jlxoyns-JIleHua, 3aKOH COXpaHEHHsI SHEPIHH, MPU 3TOM pa3iuyaTh CIOBECHYIO
(GhOpMyYITUPOBKY 3aKOHA U €T0 MaTEMaTUYECKOE BBIPAKECHUE;

CTPOUTH TMPOCThIE (PU3UYECKHE MOJETU PEATbHBIX OOBEKTOB, MPOLIECCOB U
SIBJICHUHM, BBIJENATh IPU HSTOM CYIIECTBEHHbIE U BTOPOCTEIICHHBIC CBOMCTBA
00BEKTOB, MPOIECCOB, SIBJICHUN, MPUMEHITh PU3NUYECKUE MOJCIU IJi1 O0OBICHEHUS
(U3UYECKUX MPOIIECCOB U PEIIeHUs yueOHBIX 3a/1ay;

OOBSCHATH (PU3UYECKUE SIBJICHUS, TIPOIECCHI M CBOMCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE CHUTyalluid MPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa, M peliaTh
KaueCTBEHHbIC 3aJlaud, B TOM 4YHUCJIE TPeOyIOlUe YHUCIECHHOTO OIICHUBAHUS
XapaKTePHBIX 3HAYEHUW (PU3NYECKUX BEIIMYWH, MIPU ITOM BHIOMpATH aJIEKBATHYIO
(U3UYECKYI0 MOJIENb, BBISBISATH MPUUYUHHO-CIIECICTBEHHBIE CBSI3M U BHICTPAaUBATh
JIOTUYECKYIO ILIEMOYKY PACCYKIEHHM C OINOpOM Ha HW3YYCHHBIE CBOMCTBA
(buznyecKkux sIBJICHUMN, (PU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTU U MOJIEIIH;

YBEPEHHO pellaTh pacuy€THbIE 3aJaud (C Oomopod Ha 2-3 ypaBHEHMS) IO
U3y4aeMbIM TeMaM Kypca (U3UKU, BHIOMpAs aJIeKBaTHYIO (U3UYECKYI0 MOJENb, C
HCIIOJB30BaHUEM 3aKOHOB W (OpMYJI, CBS3BIBAIONINX (DU3NUECKUE BEIMYMHBI,
3alUChIBATh KPATKOE YCJIOBHME U Pa3BEPHYTOE PEIICHUE 3a/aud, BBISIBISATH
HEJIOCTAOIINE WM U30BITOYHBIC TaHHBIE, 00OCHOBBIBATH BHIOOP METO/IA PEIICHUS
3a/laud, HCMOJIb30BaTh CIIPABOYHBIC [JAHHbIC, IPUMEHITh METOJbl AaHaIU3a
pa3MepHOCTEH, UCTOJb30BaTh I'padUUECKUE METOMAbl PEIICHUS 3a]ay, MPOBOIUTH



MaTeMaTHYeCKUe IMpeoO0pa3oBaHUs U pacu€Thl, OIEHUBATh PEATHCTUYHOCTH
MOJYyYEHHOTO 3HaueHus (U3MUECKON BEIMYMHBI U ONPENENATh Pa3MEpPHOCTh
(bU3UYECKON BEJIMYMHBI, MOTYYEHHON MpU PEIICHUH 3a]a4uH;

pacno3HaBaTh NOpOOJIEMBI, KOTOPbIE MOYKHO pPEIIUTh MpPU  [OMOIIU
¢bu3znyecKkux METOAOB, W MpelyiaraTh OPUEHTHUPOBOUHBIM CIIOCOO pEIICHUs, B
ONKMCAaHUU  HUCCIEJOBaHUS  PACIIO3HABAaTh  IPOBEPSEMOE  IPEANOJOKEHUE
(rumnoTesy), UHTEPIPETUPOBATH MMOTYUYEHHBIN pe3ybTaT;

MIPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3UUECKUX SIBICHUN WIN (PU3UUECKUX
CBOMCTB Te€a (KalWUISIPHBIE SIBJICHUS, 3aBUCHMOCTH JABJEHUS BO3JyXa OT €ro
o0béMa M TemmepaTypbl, CKOPOCTH Ipoliecca OCThIBaHWs (HarpeBaHusi) INpu
U3IYyYEHUU OT LBETa M3JIydarolled (MOIIomaroneii) MOBEPXHOCTH, CKOPOCTb
UCIIApEHUs] BOJBI OT TEMIEpPaTypbl JKUJIKOCTH M IUIOMIAAM €€ IMOBEPXHOCTH,
ANEKTPU3ALUs TEN U B3aMMOJEHCTBHUE ANIEKTPUUECKUX 3apsAJI0B, B3aUMOJECHCTBHE
MOCTOSIHHBIX MarHUTOB, BU3YyaJIU3al[isl MAarHUTHBIX TOJIEH NOCTOSTHHBIX MAarHUTOB,
JEHCTBUS MarHMUTHOI'O TOJI Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JEKTPOMArHMTa,
CBOMCTBA JJIEKTPOABUIATENS IOCTOSIHHOIO TOKA): (hOPMYJIHPOBATh MPOBEPSIEMOE
OpeanoyiokeHne  (TUmoTe3y) O  BO3MOXKHBIX — pe3ysbTarax — HaOJIIOACHMH,
CaMOCTOSITENIbHO cOOMpaTh YCTaHOBKY M3 M30BITOYHOrOo Habopa oOopynoBaHus,
OMKCHIBATH XOJ1 ONBITA U (POPMYIIUPOBATH BBIBOJbIL;

MPOBOJUTh MpsAMbIE M KOCBEHHbIE HM3MEPEHUS (PU3NYECKUX BEJIMYMH
(Temneparypa, OTHOCUTENbHAs BIAXHOCTh BO3[yXa, CHJA TOKAa, HAIPSIKEHUE,
yleiabHas TEIUIOEMKOCTh BEILECTBA, CONPOTUBIEHUE IMPOBOJHHUKA, paboTa u
MOIIIHOCTh 3JEKTPUYECKOTr0 TOKA) C MCIOJb30BAHHEM aHAJIOTOBBIX U HU(POBBIX
puOOPOB, 0OOCHOBBIBATH BBHIOOP METO/a MU3MEpPEHHUs, (PUKCUPOBATH IMOKA3aHUS
npuOOpOB, HAXOAUTh 3HAUYCHUE M3MEPSEMOIl BEJIMUMHBI C MIOMOIBIO YCPEIHEHUS
pe3yJIbTaTOB CEPUU U3MEPEHUIN U OLIEHUBATh OTPEIIHOCTh U3MEPEHUIL;

MPOBOJIUTH AKCIIEPUMEHTATIbHBIE MCCIEJOBAaHUS 3aBUCUMOCTEN (PU3NYECKUX
BEJIMYMH (3aBUCHUMOCTH JIaBJIEHUs BO3AyXa OT €ro oOb€Ma M HAarpeBaHus WU
OXJIXKCHHUSI, UCCIIEIOBAaHUE SIBJICHUSI TETJIO0OMEHA MPU CMEIIMBAHUU XOJI0JHOU U
rops;tueid  BOJABI, 3aBUCHMOCTb COIPOTUBJIEHMSI MPOBOJHUKA OT €ro JJIUHBI,
IUIOIIAM TOMEPEYHOr0 CEYEHUSI M YACIbHOIO CONPOTUBIIECHUS BEIECTBA
IIPOBOJIHUKA, CHUJIbI TOKA, MPOTEKAOIIEr0 Yepe3 MPOBOJHUK, OT HANpPSIKEHUS Ha
IIPOBOJIHUKE, UCCIIEIOBAHHUE IOCIEA0BATENIBHOIO W MApauIeIbBHOIO COEIWHEHUN
IPOBOJHUKOB): COBMECTHO C Yy4HTeNeM (OpMYJIUpOBaTh 3ahadyy U TUIOTE3Y
UCCIIEJOBAHMsI, CaMOCTOSTEIbHO IUIAHUPOBATHh HCCJIENOBAHUE, CAMOCTOATEIBHO
coOupaTh HKCIEPUMEHTAJbHYI0 YCTAHOBKY C HCIOJIb30BAHUEM WHCTPYKIUH,
MPEJICTaBIATh MMOJTYYEHHbIE 3aBUCUMOCTH (PU3MUECKUX BEJIMYMH B BUJE TaOIHIl U
rpaUKoB, OLEHUBaTh MOTPEIIHOCTH, JejJaTb BBIBOJABI IO  pe3yibTaTaM
UCCIIEJOBAHMSI;



coOmro/aTh TpaBmiia 0Oe30macHOro Tpynaa mnpu padore ¢ 1abopaTopHBIM
000py/10BaHUEM;

XapaKkTepU30BaTh MPUHITUIIBI JEHCTBUS U3yYCHHBIX MPHOOPOB, TEXHUIECKUX
YCTPOMCTB M TEXHOJOTMYECKHUX MPOLECCOB C OMOPOM HAa MX OonucaHus (B TOM
YuCclie: CHUCTeMa OTOIUIEHHUS JIOMOB, TMIPOMETp, HapoBas TypOWHa, aMIepMeTp,
BOJIFTMETP, CUETUYUK AJIEKTPUUECKON PHEPIUHU, JIEKTPOOCBETUTEIbHBIE MPUOOPHI,
HarpeBaTelIlbHble  3JEKTpONpUOOpbl  (MPUMEpPBI), MPEJOXPAHUTENH U HX
OpUMEHEeHHe B OBITY U TEXHHKE, NPUMEHEHHE TMOCTOSHHBIX MAarHHUTOB,
AIIEKTPOMArHUTOB, 3JIEKTPOJBUTATENb MOCTOSHHOTO TOKA), HCIOJIb3Yysl 3HAHUSA O
CBOMCTBAX (PU3MUECKUX SBJICHUN, HEOOXOOuUMbIE (PU3NYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOWCTBA W  HM3MEPHUTENIbHbBIE
npuOOpbl MO CXEMaM M CXEMAaTUYHBIM PUCYHKaM (KHUAKOCTHBIM TEpMOMETP,
TEPMOC, TCHUXPOMETp, TUTPOMETp, JIBUraTellb  BHYTPEHHEr0  CrOpaHMs,
AJNIEKTPOCKOI,  PEOCTaT), COCTABISATh CXEMbl JJIEKTPUUECKMX ILened ¢
MOCJIEIOBATENbHBIM W HapaJJIebHbIM COCAMHEHUEM 3JIEMEHTOB, pa3inyas
YCIIOBHBIE O0O3HAUEHUS JIEMEHTOB AJIEKTPUUYECKUX IIETIeH, UCIIOIB30BaTh CXEMbI
U CXEMaTUYHbIE PUCYHKH U3YYEHHBIX TEXHMUYECKHUX YCTPOWCTB, U3MEPHUTEIbHBIX
MpUOOPOB M TEXHOJOTHYECKUX MPOLIECCOB MPHU PEIICHUH YYEOHO-MPaAKTUYECKHUX
3az1ay;

MPUBOIUTH MPUMEPHI (HAXOJUTh UH(DOPMALIUIO O PUMEPAX) MPAKTUUECKOTO
UCMOJIb30BaHUs (PU3MUYECKUX 3HAHUN B MOBCEAHEBHOM XU3HU JUId OOecreueHus
0e30MacHOCTH TMpHU OOpallleHUHd ¢ NpUOOpaMH U TEXHUYECKUMHU YCTpPOMCTBaMH,
COXpaHEHHUsl 370pOBbSI U COONIOACHUS HOPM 3KOJOTMYECKOIO0 MOBEACHHUS B
OKPYIKaIOIIEH CPELE;

OCYILECTBIATh MOUCK UH(pOpMaK GU3NUECKOT0 coaepkanus B MHTepHeTe,
CaMOCTOATENbHO (OPMYJIUPYsE IMOUCKOBBIM 3alpoc, HAa OCHOBE HMEIOLIUXCS
3HAHWM M CPAaBHEHHUS JONOJHUTEIBHBIX HCTOYHUKOB BBIIEIATh HH(GOPMALMIO,
KOTOpasi SIBJISIETCSI IPOTUBOPEUYUBOI ITM MOXKET ObITh HEJOCTOBEPHOM;

UCMOJIb30BaTh MPU BBHIMOJIHEHUU YUYEOHBIX 3aJaHUN HAYYHO-NOMYJISIPHYIO
JUTEPATYPY (PU3NYECKOTrO COAepKaHUsA, CIPAaBOUYHbIE MaTepHalbl, PECYpPChl CETH
WNuTepHeT, Bnaaerb NpUEMAMH KOHCIEKTHPOBAaHUSA TEKCTa, NpeoOpa3zoBaHUs
MH(pOpMaIu U3 OJHOM 3HAKOBOW CHCTEMBI B IPYTYIO;

CO3/1aBaTb COOCTBEHHBbIE NUCBMEHHBbIE M KpaTKUE YCTHbIE COOOIICHHUS,
00001112 nHHOPMAIUIO U3 HECKOIBKUX UCTOYHUKOB (PU3MUECKOrO COAEpkKaHUs, B
TOM  4uciae  MOyONMYHO  MPEACTaBIATh  PE3yJbTaTbl  MPOEKTHOM WU
HCCJIEI0BATENBCKON AEATEIbHOCTH, P 3TOM IPAMOTHO MCIOJIb30BaTh U3y4YECHHBIN
NOHATUMHBIM ~ ammapar  Kypca  (U3MKH,  CONPOBOXJATh  BBICTYIUICHUE
MPE3ECHTAIUEN;



IPU BBIMOJTHEHUH YYEOHBIX IMPOEKTOB U HCCIEAOBAHUN (PU3NYECKUX MPOIECCOB
pacnpenensiTb O0O0S3aHHOCTH B TpPYIINE B COOTBETCTBUM C IOCTaBICHHBIMU
3aJlayaMu, CJIE€JWTh 32 BBINOJIHEHUEM IUIaHa ACHCTBUN U KOPPEKTUPOBAThH €ro,
aJIeKBaTHO OIICHMBAaTh COOCTBEHHBIM BKJIAJ B  JEATEIbHOCTb TIPYIIIbL,
BBICTPAMBaTh KOMMYHHMKAaTUBHOE B3aWMOJCHCTBUE, TMpPOSBISAA TOTOBHOCTH
paspeniatb KOHQIUKTHI.

K xoniy oOyuenusi ¢ 9 knacce mpeaMeTHbIE pe3yJabTaThl Ha YIIyOJICHHOM
YPOBHE JI0JKHBI OTpaXKaTh CPOPMUPOBAHHOCTD Y O0YUAIOUIUXCS YMEHHM:

UCMOJIb30BaTh NOHATHA (CHCTEMA OTCUETA, OTHOCUTEIBHOCTh MEXaHUUECKOTO
JBUKEHUSI, HEBECOMOCTh U TEPETpy3KH, LIEHTP TAXKECTH, MEXAHUUYECKUE BOJIHBI,
3BYK, HMH(pa3ByK M YIbTPa3BYK, JJIEKTPOMArHUTHBIC BOJHBI, PEHTIC€HOBCKOE
U3yYeHHe, IIKajla 3JIEKTPOMArHUTHBIX BOJIH, HCTOUHUKU CBETA, OJIM30PYKOCTh U
JaIbHO30PKOCTh, CIIEKTPBl UCITyCKaHUS M IOTJIOLIEHUs, anb(a-, 6eTa- U ramMMma-
U3IIy4YEeHHsI, U30TOIbI, SIAEpHAas U TEPMOSJAEpHAsl YHEPreTUKa) U CUMBOJUYECKUN
A3BIK (PU3UKU TIPU PEIICHUHU YUEOHBIX U MPAKTHUECKUX 3a7a4;

YBEPEHHO  pa3iuyaTh  sABJIEHUS  (paBHOMEpPHOE U  HEPAaBHOMEPHOE
OpSMOJMHENHOE JIBUJKEHUE, PAaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JBH)KEHUE,
CBOOO/IHOE MaJEHUE TeJl, IBWKEHUE IO OKPYXXHOCTH, B3aUMOJEHUCTBUE Tel,
paBHOBECHE MAaTEpUAIbHOW TOYKH, pEAaKTHBHOE JBHKEHHE, HEBECOMOCTb,
KoieOaTeJIbHOE  JIBKEHUE (FapMOHHMYECKHE, 3aTyXalollue, BbIHYKICHHbIC
KoJIeOaHMsI), PE30HAHC, BOJHOBOE IBM)KEHHME (PAaCIpPOCTPAaHEHHE U OTPaKEHUE
3ByKa, uHTepdepeHuuss U audpakiuus BOJIH), TPSIMOJIMHEHHOE pacIpOCTpaHEHUE,
OTpaXEHUE M TMPEIOMIICHUE CBETa, IIOJHOE BHYTPEHHEE OTPAXKEHUE CBETA,
pa3joxeHue Oeloro cBeTa B CHEKTP U CIO0XEHHE CHEKTPaJbHBIX I[BETOB,
€CTECTBEHHAasd  paJMOaKTUBHOCTb, BO3HMKHOBEHME JIMHEMUYaTOro  CIEKTpa
U3JIy4YeHHs) TI0 ONHCAHMIO WX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3UUECKOe SBICHHE;

pacro3HaBaTh  MPOSIBJIEHWE  U3YYEHHbIX  (PU3MUECKHX  SBJICHUM B
OKpY>KarollleM MHpe (B TOM yuciie (pU3NYECKUE SBJICHUS B MPUPOJE: NMPWINUBHI U
OTJIIUBBI, ABMXKeHUE MIaHeT COJHEYHON CHCTEMbl, PEAaKTUBHOE JIBHXKEHHE >KMBBIX
OpraHU3MOB, BOCHPHITHE 3BYKOB >KMBOTHBIMH, 3E€MJIETPSICEHUE, CEMCMHYECKUE
BOJIHBI, I[yHaMH, 3X0, I[B€Ta TeJl, ONTUYECKUE SIBJIICHUS B IPUPOJIE, OMOIOrHUECKOoe
AefcTBME BUAMMOIO, YJIbTPAa(UOJIETOBOIO M PEHTIEHOBCKOIO MH3JIy4YEHHUH,
€CTECTBEHHBI pPaJMOAKTUBHBIA (OH, KOCMUYECKHE JIy4yH, pPaJUOAKTUBHOE
U3JIy4EHHE NPUPOJHBIX MHUHEPAIOB JECUCTBUE DPAJIMOAKTHBHBIX H3JIyYEHHH Ha
OpPraHH3M 4YeJOBEKa), MPU 3TOM MEPEBOAUTH MPAKTHUECKYIO 3aJady B Y4YeOHYIO,
BBIJICJISITh CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (DU3UUECKUX SIBICHUM;

ONMKCHIBATh HM3YUYEHHBIE CBOWCTBA Tel U (PU3UUECKUE SIBJICHUS, UCIOJIb3YS
¢busznyeckue BeNMUYUHBI (CpeAHSII W MTHOBEHHAs CKOpPOCTb Tela Tpu



HEpPaBHOMEPHOM JIBH)KEHHMH, YCKOpPEHHE, IMEepEMELIEHUE IPU PAaBHOYCKOPEHHOM
OPSAMOJIMHENHOM  JBH)KEHUHM, YIJOBasg  CKOPOCTb, LEHTPOCTPEMUTEIBLHOE
YCKOpEHHE, CUJIa TPEHHUS, CHJIa YIIPYTOCTH, CHIIA TSDKECTH, YCKOPEHUE CBOOOIHOTO
NaJIeHus], BEC Tella, LEHTP TSKECTU TBEPAOro Tela, UMIYJIbC TEJa, UMITYJIbC CHIIBI,
MOMEHT CHJIbI, MEXaHWUYEeCKasi paboTa U MOIIHOCTh, TOTSHITHAIbHAS SHEPTUS Tela,
HNOJHATOTO HAJl TOBEPXHOCTHIO 3€MJIM, TOTEHIIUAIIbHAS SHEPTUSI CHKATOU MPYKHUHBI,
KMHETHYeCKasi JHEeprus, MOJIHas MEXaHW4YecKas HSHeprusi, MepuojJ; M YacToTa
KOJIEOAHM, Meproi MATEMATHYECKOTO U MPY>KMHHOIO MASITHUKOB, JJIMHA BOJHBI,
IPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTh CBETA, MOKAa3aTellb MPETOMIIECHUS
Cpenbl), TP ONUCAHWU TPABWIBHO  TPaKTOBaTh  (U3HMYECKUH  CMBICI
WCIIOJB3YEMBIX BEJIWYWH, UX O00O03HAUEHUsS] U €IUHUIIBI (U3NYECKUX BEJIMYMH,
HaxoJuTh (OPMYJIbl, CBA3BIBAIOLIME TaHHYIO (DU3UUYECKYIO BEIMYHMHY C IPYTUMU
BEITMYMHAMU, CTPOUTH Tpa(UKU N3YICHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH,

XapaKTepu3oBaTh CBOMCTBA TeJ, (U3NYECKHE SBJICHHS U MPOLECCHI,
UCIIOJIb3Ys 3aKOH COXPAHEHHUs DHEPruH, 3aKOH BCEMHUPHOIO TATOTEHUS, MPUHLHUII
CYNEpIO3ULIMA CWJI, HPUHLMI OTHOCUTENbHOCTH ['anmunes, 3axkoHbl HproTOHAa,
3aKOH COXPAaHEHHUsI MMITYJIbCa, TEOPEMY O KHMHETHYECKOW 3HEpruu, 3akoH ['yka,
3aK0oH bepHymu, 3aKOHBI OTpa)KE€HUS U TMPETOMIICHHS CBeTa, POPMYIy TOHKOU
JIMH3bI, TUIAHETAPHYIO MOJIENIb ATOMa, HYKJIOHHYIO MOJIEJb aTOMHOTO SiIpa, 3aKOHBI
COXpaHEHUs 3apsA0BOr0 U MAcCCOBOIO YHUCEN MPH SIEPHBIX PEAKUUAX, IPU 3TOM
pa3nuyaTh CIIOBECHYIO (DOPMYIHUPOBKY 3aKOHA U €0 MAaTEeMAaTHYECKOE BHIPAKCHHE,

CTpOUTh (PU3UYECKHE MOJENIU PeaTbHBIX OOBEKTOB, MPOIIECCOB U SIBICHUIA,
BBIJICNIATh IPU 3TOM CYUIECTBEHHbIE U BTOPOCTENEHHBIE CBOWCTBA OOBEKTOB,
MIPOLIECCOB, SIBJICHUH, NPUMEHATH (PU3HYECKHE MOJAEIU HJs OOBSICHEHUs
(bu3nYeCKUX MPOLIECCOB U pelIeHHs y4eOHBIX 3a/1a4;

OOBSCHATh (PU3UYECKUE SBJICHHUS, MPOIIECCHl U CBOMCTBA TEJ, B TOM YHUCIE B
KOHTEKCTE€ CHUTyallMil MpPaKTUKO-OPHUEHTHUPOBAHHOIO XapakTepa, M pelaTh
KAUECTBEHHbIE 33Ja4d, B TOM 4YHCIE TPEOYIOIIME YHCICHHOIO OLICHUBaHUS
XapaKTePHBIX 3HAYEHUW (PU3NYECKUX BEIIMYWH, MIPU ITOM BHIOMpATH aJIEKBATHYIO
(U3UYECKYI0 MOJIENb, BBISBISATH MPUUYUHHO-CIIECICTBEHHBIE CBSI3M U BHICTPAaUBATh
JIOTUYECKYIO UEMOYKY pPAaCCyKIEHUH H3 2—3 IIaroB ¢ ONOpOil Ha W3y4YEHHbIE
CBOMCTBA (PU3UUECKUX SIBICHUH, PU3NYECKHE 3aKOHBI, 3AKOHOMEPHOCTH U MOJIETIH;

YBEPEHHO peIaTh PacuyETHHIC 33/1a4d M0 U3Y4aeMbIM TeMaM Kypca (HU3UKH,
BbIOMpasi aJIeKBaTHYI (PU3UYECKYI0 MOJelb, C HCIOJIb30BAaHUEM 3aKOHOB U
bopmyJ, CBA3BIBAIOMINX (PU3NYECKHUE BEIMYMHBI, 3aMMCHIBATh KPATKOE YCIOBHE U
pa3BEPHYTOE pEIICHHE 3aJadyM, BBISBIATH HENOCTAIOIME WM H30BITOYHBIE
JaHHBIE, OOOCHOBBIBATH BHIOOP METOJAa PEIICHHWS 3a/Jadd, WCIOIb30BaTh
CIIPaBOYHBIE JAHHBIE, IPUMEHAITh METOMbl aHAJIN3a PAa3MEPHOCTEHN, UCIOIb30BaTh
rpajuueckue  METOAbl  pEIIeHHUs  3ajad, [POBOJUTH  MaTEMaTUYECKUE



npeoOpa3oBaHus U pacy€Thl, OLEHUBATh PEATUCTUYHOCTh MOJYUYEHHOTO 3HAUYEHUS
(¢u3nyecKoil BENUYMHBI M ONPEAENATh Pa3sMEPHOCTh (DU3MUECKON BEJINYUHBI,
MOJTyYEHHOW MPH pEIICHUH 3a/1a4H;

pacmo3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO pEHINTh MPU  TOMOIIH
¢bu3znyecKkux METOAOB, W MpelyiaraTh OPUEHTHUPOBOUHBIM CIIOCOO pEIICHUs, B
ONKMCAaHUU  HUCCIEJOBaHUS  PACIIO3HABAaTh  IPOBEPSEMOE  IPEANOJOKEHUE
(rumoTe3y), OILIGHWBATh TPABWIBHOCTh TMOPSAAKA TPOBEACHUS HCCIEIOBaHUS,
UHTEPIIPETUPOBATH MOTYYCHHBIN Pe3yIbTarT;

MIPOBOJIUTH OTIBITHI IO HAOMIOACHUIO (PU3UYECKUX SIBJICHUN WIN (HU3UIECKUX
CBOMCTB Ten (M3yueHue BTOPOro 3akoHa HplOTOHA, 3aKOHA COXPAaHEHHUs dHEPruu,
3aKOHA COXpaHEHUs WMITyJbca, JAEHCTBUE 3aKOHa bepHyIIu M BO3HUKHOBEHUE
NOABEMHOM CHJIBI KpbUIA, 3aBUCUMOCTh MHepHUoAa KoOJIeOaHWW MPYKUHHOIO
MasiTHUKa OT MacChl Ipy3a U JKECTKOCTH TMPYKUHBI U HE3aBUCUMOCTH OT
aMIUIUTYbl MajblX KoOJ€OaHWH, NPSIMOJIMHEHHOE pacHpOCTPAaHEHUE CBETa,
pasnokeHue 0enoro CBeTa B CHEKTP, U3YUEHHE CBOWCTB M300paXeHUs B MIOCKOM
3epKaje U CBOMCTB M300paKeHMs MpeIMeTa B coOMparouiel JIMH3e, HaOIIoeHre
CIUIOIIHBIX M JMHEHUYaThIX CIIEKTPOB M3JIy4eHHUs): POpMYJIUPOBATH MPOBEPSIEMOE
OpeanojoxxkeHue  (Tumoresy) O  BO3MOXHBIX — pe3yjibTaTaXx  HaONIOEeHUH,
CaMOCTOATENIbHO COOMpPATh YCTAaHOBKY M3 HM30BITOYHOrO Habopa o0OpyaoBaHUS,
OIHCHIBATh XOJI OTbITa U (POPMYITHPOBATH BHIBOIBL;

IPOBOAUTH IPU HEOOXOIMMOCTH CEpHUIO0 NPSAMBIX H3MEPEHH, ompeaenss
CpelHee 3HAaYeHHE M3MEpseMOM BEIUYMHbI U  ONpeAeNsis IOrPElIHOCTh
pe3yJbTAaTOB NPSMBIX H3MEPEHUM, OOOCHOBBIBATH BBHIOOpP crocob0a HU3MEpEeHUs
(M3MepUTENbHOTO TPUOOpa);

POBOJANTH KOCBEHHBIE U3MEPEHUSI (PU3NUECKUX BEIUYUH (CPEeIHssT CKOPOCTh
U YCKOpPEHHME Teja NpU PaBHOYCKOPEHHOM JBH)KEHUH, YCKOPEHHE CBOOOJHOTO
najeHus, KECTKOCTh  MPYKUHBI, KOA(D(UIMEHT TPEeHUS  CKOJIBKEHHUS,
MexaHudeckas paboTa M MOIIHOCTh, 4YacToTa W NEpHOJ  KoJieOaHUM
MaTEeMaTHYeCKOr0 W MPYKUHHOTO  MAasTHUKOB, (OKYCHOE  pacCTOSIHHE
coOuparomeid JuH3bl U €€ ONTUYEeCKas Cuila, paJuOaKTUBHBIM (QOH) cC
MCIIOJIb30BAaHUEM aHAJIOTOBBIX U LUQPOBBIX MNPUOOPOB: OOOCHOBHIBATH BBHIOOP
METO/Ja U3MEpPEHHUs, IUIAHHUPOBAaTh M3MEPEHUs, CAMOCTOSTENbHO COOUpaTh
HKCIEPUMEHTAJIbHYI0O  YCTAHOBKY,  BBIYHCIATH  3HAYEHHE  BEJIMYUHBI U
aHaJIM3UPOBATh IOJyUYEHHBIE PE3YyJIbTaThl, OLEHUBAs MOIPEIIHOCTh PE3YJIbTATOB
KOCBEHHBIX U3MEPEHUN;

MPOBOANTH HKCIIEPHUMEHTAJIbHbIE UCCIICOBAHMS 3aBUCUMOCTEH (PU3NUECKUX
BEJIMYMH (3aBUCUMOCTh ITyTH OT BPEMEHHU IPHU PaBHOYCKOPEHHOM JIBXKEHUU 0e3
HayaJbHOW CKOPOCTH, 3aBUCHUMOCTb CHJIBI TPEHUS CKOJBXKEHHUS OT CHJIbI
HOPMAJILHOTO JaBJ€HMs, MepuoAa KojieOaHUN MaTEeMaTHYECKOTO MasiTHUKAa OT



JUIMHBl HUTH, OIpENEJIeHHE YCKOPEHHUs CBOOOJHOIO TMaJeHHUs, HUCCIIEOBAHHE
M3MEHEHHS BEJIMYMHBI M HAIPaBJIEHUS WHAYKIIMOHHOTO TOKAa, 3aBHCHUMOCTH yTJia
OTpaXEHUsI CBETa OT yIJla MaJeHus, yrja MpeJIoMJIEHUs OT yria NnaJeHus
CBETOBOIO Jy4ya, HCCJIEJIOBAHHE TPEKOB: HW3MEPEHHE DSHEPIMM YACTHIBI 10
TOPMO3HOMY IyTH (10 ¢oTorpadusimM)): COBMECTHO C ydutenaeM (OopMyIHpOBaThH
3a/layy W TUIIOTEe3y UCCIEIOBAaHUS, CAMOCTOSTENBHO MJIAHUPOBATH MCCIIEIOBAHUE,
CaMOCTOATENbHO COOMpAaTh HKCIEPUMEHTAIbHYIO0 YCTAHOBKY, MpPEICTaBIATh
MOJTyYEeHHBIE 3aBHUCHUMOCTH (PU3WYECKUX BEIUYMH B BUAEC TaOnMIl U TpaduKoOB,
OLIEHHBATh MOTPEIIHOCTH, JAENaTh BBIBOJBI [0 PE3yJIbTaTaM UCCIICJOBAHMUS;

coOro/iaTh MpaBmiia 0e30macHoro Tpynaa mnpu padbore ¢ 1abopaToOpHBIM
o0opy10BaHUEM;

XapaKkTepU30BaTh MPUHIIUIBI JEHCTBUS U3yUYEHHBIX MPHOOPOB, TEXHUIECKUX
YCTPOMCTB M TEXHOJIOTMYECKUX IPOLIECCOB C OMOPOW Ha MX OMUCaHUs (B TOM
qyclie: CHOUAOMETP, NATYUKU TIOJOKEHHUS, PACCTOSHUSA M YCKOPEHHs, paKera,
9XOJIOT, OYKH, MEPUCKOIN, (oroannapar, MHKPOCKOIN, TEJIECKOI, ONTUYECKUE
CBETOBOJIbI, CIEKTPOCKOI, TO3UMETP, Kamepa BuibcoHa), MCHONb3ys 3HAHUA O
CBOMCTBaxX (hYM3MYECKUX SIBICHUN U HEOOXOIUMBbIe (HU3UUYECKHE 3aKOHOMEPHOCTH,
UCIIOJIb30BaTh CXEMbl M CXEMaTHYHbIE PUCYHKHM H3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, HU3MEPUTENbHBIX MPUOOPOB M TEXHOJOTMYECKHX MPOLECCOB MNpHU
pelIeHNH y4eOHO-IPAKTUYECKUX 3a/ad, ONTUYECKHE CXEMbl IS IMOCTPOEHUS
M300paKeHUI B TNIOCKOM 3€pKalie U coOuparoieit TMH3e;

NPUBOJUTH MIPUMEPHI (HAXOAUTH HUHPOPMAILIUIO O TPUMEPAX) MPAKTHUYECKOTO
MCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUU B MOBCEIHEBHOW KU3HU JUIsl 0OecreyeHus
0e30MacHOCTH MpHU OOpallleHHH ¢ NpUOOpaMH U TEXHUYECKUMHU YCTPOMCTBaMH,
COXpaHEHHUsI 370POBbsi M COOJIOJEHUS HOPM DJKOJOTMYECKOTO IIOBEICHUS B
OKpY>Karollen cpeje;

OCYUIECTBJIATH MOUCK MH(pOpManuu puznyeckoro coaepxanus B Uurepuere,
CaMOCTOATENBHO (DOPMYJIUPYsI MOMCKOBBIN 3alpoC, HAXOAUTh IMYTH ONPECICHUS
JOCTOBEPHOCTH IMOJIy4EeHHON HMH(OpPMAalMM Ha OCHOBE MMEIOIIMXCS 3HAHUN U
JIOTIOTHUTEIBHBIX UCTOYHUKOB;

WCTIONb30BaTh TPU BBHIMIOJHEHUH YYE€OHBIX 3aJaHW HAyYHO-TIOMYJISPHYIO
JUTEPATYPY (PU3NYECKOTO COAEPIKAHUsSA, CIPABOYHBIE MaTEpPHAbl, PECYPChl CETU
WnTepHer, BianeTs npu€MaMyd KOHCIEKTUPOBAHUSA TEKCTa, MNpeoOpa3oBaHus
uH(GOpPMAIMKU U3 OJTHOM 3HAKOBOW CHCTEMBI B IPYTYIO;

co3JaBaTh COOCTBEHHBIE MHCbMEHHBIE M YCTHBIE COOOIICHHMS Ha OCHOBE
MH(}OpPMAMU U3 HECKOJIBKUX HCTOYHUKOB (PM3UUECKOrO COAEpPKaHUA, IyOIUIHO
MPEJICTABIATh PE3yIbTaThl IPOSKTHOW UM HCCIEI0BATEIBCKON NeATEIbHOCTH IPU
ATOM TPaMOTHO HCIIOJIb30BaTh W3YYEHHBIM TOHATUWHBINA amnmapar HM3y4aeMoro



paznena (U3MKM W COMPOBOXKAATH BBHICTYIUICHHWE TMPE3CHTAHEeH ¢ y4ETOM
0COOEHHOCTEN ayTMTOPUU CBEPCTHUKOB.



TEMATHUYECKOE INTAHUPOBAHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/t Konrtposbnsie | IIpakTnyeckue
NPorpamMmsl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pa3nen 1. ®usuka u eé posib B IO3HAHUU OKPY:KAKOIIEro MUpa
1.1 ®dusuka — HayKa O IpUpoOJIE 1
1.2 Bxoanas koHTpOsbHAs paboTa 1 1
1.3 DOU3NIECKUE BEITUINHBI 4 3
1.4 EcTecTBeHHO-Hay4HBIN METOJ TIO3HAHMS 2 1
Hroro no pazneny 8
Pasnen 2. [lepBoHavaibHbIe CBeIeHUS 0 CTPOEHMHU BelleCTBA
2.1 Crtpoenue BeniecTBa 2 1
JIBr>kxeHue 1 B3aUMOJICHICTBUE YaCTHII
2.2 4 2
BEIIECTBA
23 ArperaTHble COCTOSIHUSI BELLIECTBA 1
Hroro no pasneny 7
Pasznen 3. /IBukeHue U B3aUMOAeHCTBHE TeJl
3.1 MexaHnyecKkoe OBMKEHUE 10 2
3.2 HNuepusi, Macca, IIIOTHOCTh 9 1 1
33 Cuna. Bune! cun 15 1 3
Hroro no pa3zneny 34




Pasznen 4. /laBjienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB

41 Hasnenue. llepenaya qaBneHust TBEPAIMU 5 )
' TEeJIaMH, KUAKOCTSIMH U Ta3aMu
4.2 JlaBlieHHE KUIKOCTH 6
43 ATMoOc]epHOe 1aBIeHIEe 1
44 HeI/ICTBIfI.e AKHJIKOCTH U rasa Ha 12 3
NOTpy>XEHHOE B HUX TEJIO
Hroro no pazgeny 28
Pa3nes 5. PaGora 1 MOIIHOCTD. JHeprus
5.1 PaGora u momrHOCTH 6 1
5.2 [IpocTbie MexaHU3MBI 2
53 Mexanudeckasi SHEPTust 5 1
Hroro no pazneny 19
Pasnen 6. [loBTOpuTEIbHO-000011IAK0INI MOYJIb
6.1 [ToBTOpUTENEHO-0000IIAOIIHI MOJTYJIb 6
Hroro no pazneny 6
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 23




8 KUIACC

Konn4yectBo 4yacos DJIEeKTPOHHBIE
HaunMeHoBaHHe pa3aei0B U TeM uugposbie
Ne i/m P Kontpoubnsie | IIpakTnyeckue (g )
NPOrpaMMbl Bcero o0pa3oBaTebHbIC
padoThI padoThI
pecypchbl
Pa3nes 1. TensioBble siBJIeHUSI
1.1 CrpoeHue u cBOICTBa BELIECTBA 5
1.2 TeroBbie POIECCHI 34 1 6.5
Hroro no pazneny 39
Pa3zgea 2. DiiekTpryeckre 1 MArHUTHbIE SIBJICHUSA
21 DnexTpuyeckue 3apsaabl. 3apsHKEHHBIE Tela 9 1
' Y X B3aUMOJIEHCTBUS
2.2 [TocTOsTHHBIN 3NIEKTPUYECKHI TOK 31 1 10
2.3 MarHuTHBbI€ SIBIEHUS 11 4
24 DneKTpOMarHuTHas MHAYKIHS 7 1
Hroro no pa3zneny 58
Pa3nea 3. IloBropuTteibH0-0000111a101MIT MOLYJIb
3.1 [ToBTOpUTENBEHO-00001IAIONITNI MOTYIIB 5 1
Hroro no paznemy 5
OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 4 22.5




9 KUIIACC

Konn4yectBo 4yacos DJIEeKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Ne i/m Kontpoubnsie | IIpakTnyeckue
NPOrpamMMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
Pa3znen 1. Mexanuveckue siBJIeHUS
MexaHuyeckoe IBHKEHUE U CIIOCOOBI €ro
1.1 30 1 4
OMHUCaHUs
1.2 B3aunMonelicTBue Ten 18
1.3 3aKOHbBI COXpAHEHUS 15 1
Hroro no pazneny 63
Pa3nen 2. Mexanuveckue KoJ1e0aHUS M BOJHBI
2.1 MexaHnndeckue KojieOaHus 8 3.5
2.2 MexaHn4eckue BOJTHBI. 3BYK 10 3
Hroro no pazneny 18
Paspen 3. DiieKTpOMarHMTHOE MOJIE U 3JIEKTPOMATHUTHbIE BOJTHBI
31 DIEeKTPOMarHuTHOE TOJIe U 6
' 3J€KTPOMArHUTHBIE BOITHBI
Hroro mo pazneny 6
Pa3nen 4. CBeToBbIe ABJICHUS
4.1 3aKOHbI PaclpoOCTPaHEHUsI CBETA 2
4.2 JIMH3BI U ONITUYECKUE TPUOOPHI 1
4.3 Paznoxxenue 6enoro ceeTa B CIEKTP 1




Hroro no pazgeny 16
Paszgen S. KBaHTOBBI€ SIBJICHUSA
5.1 Hcnyckanue v norjioneHne cBeTa aToMOM 4 1
5.2 CrpoeHne aTOMHOTO siipa
5.3 S nepHble peakuu 7
Hroro no pazgeny 16
Pa3znea 6. [loBTopuTEIbHO-00001IaK0IMIA MOAYJIb
6.1 MexaHn4decKkue SBICHHS (TOBTOPUTEIILHO- 6 3
' 0000IIAKOIIUI MOJTYJIb)
62 TenoBsie siBNEHUS (TIOBTOPUTEIHHO- 3
' 0000IIAKOIII MOJTYJIb)
6.3 DNEeKTPOMArHUTHEIC SIBICHUS 3 1
' (mOBTOPUTENHHO-0000IAIOIIHI MOIYITb)
6.4 CaetoBbI€ siBJIeHUS (IOBTOPUTEIHHO- | |
' 000010 MOIYITb)
6.5 [ToBTOpHUTENHEHO-0000MAOIIINI MOTY b 4
Hroro no pazneny 17
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 26.5




KAJIEHIAPHO-TEMATHYECKOE IINTAHUPOBAHMUE

7 KJIACC
Koan4gecTBO 4acoB
Ne ni/m Tema ypoka Jdara uzydenust
Bcero
dus3uka — HayKa o npupoe. JABIeHuss IpUPOIbI (IITEMEHTHI
| COJIep>KaHusl, BKIIOYAIOIINE MEXKIIPEIMETHBIE CBA3H). |
CDI/BI/I‘-IGCKI/IG SABJICHHUA: MCXaHUYCCKUC, TCIIJIOBBIC,
3JIEKTPUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
2 CraproBasi ITMAarHOCTHKA 1

®uznyeckue BelnYnHbL. PazmMepHocTh. Enunuie! pusnueckux
BeJIMYMH. M3Mepenne puznueckux BeIMYUH. DTAJIOHBI.
O®uznyeckue npubopsl. Llena nenenus. [lorpemuocts

n3mepenuil. [IpaBuna 6e3omacHoro Tpyna npu padote ¢

nabopaTopHbIM 000pyioBaHHEM. MexXyHapoaHas cucTeMa
enunull. IlepeBon BHecHcTeMHBbIX eqUHUL B equHULBI CH.

Ypok-uccienoBanue npakTudeckas padora Nel:

4 "M3mepeHue TMHEUHBIX Pa3MEPOB TEJ U MPOMEXKYTKOB 1
BpeMeHH"

5 JlabopaTropnasi padota Nel: "M3mepenne o0bEMa )KHIKOCTH 1
u TBEpAOro Tena”

6 JlabopaTropnasi padota Ne2: "OnpeneneHue pa3MepoB MajbIx 1
ten. Merop psiioB”

7 Kak ¢u3uka u apyrue ecTeCTBEHHbIE HAYKH U3YYarOT MPUPOY. 1

EcrecTBeHHO-HayuUHBIN METO MTO3HAHUS: HAOIIOIeHUE,
IIOCTaHOBKA HAYy4YHOI'0 BOIIPOCA, BBIABUKCHUE TUIIOTES,
HKCHEPUMEHT IO MIPOBEPKE THIIOTE3, O0OBSICHEHNE
HabmogaeMoro spiaeHus. Onucanue Gpu3nyecKux sBJICHUH C




[IOMOIIEI0 MOJIEIIEH.

Ypok-uccnenopanne npaktuyeckas padora Ne2: "[Iposepka
THUIIOTE3bI: JAJIbHOCTH nojéra mapuka, myumcHHOro
TOPU3OHTAIILHO, TEM OO0JIbIIIe, YeM OOJIbIIE BBICOTA MTycKa"

CrpoeHue BeliecTBa: aToMbl U MOJIEKYJIbI, UX pa3Mephl U
Macchl. ONBITHI, TOKA3bIBAIOLIUE TUCKPETHOE CTPOCHUE
BEIIECCTBA.

10

JlabopaTtopnasi padota Ne3:"Ouenka nuameTpa aroma
METOIOM PsJI0B (C UCHOIB30BaHUEM (oTorpaduii)”

11

Ypok-uccienoBanue npakruueckasi padora Ne3:
"HaGnroieHre TemioBoro pacmpeHus ra3oB. ONbITHI 10
OOHAPYKEHHIO AEUCTBUS CHUJI MOJIEKYISIPHOTO MIPUTSKEHUS "

12

JIBrkeHue yactul] BemecTsa. CBsA3b CKOPOCTH ABHIKEHHUS
qacTull ¢ Temneparypoil. bpoynosckoe asmxkenue. Auddyszus.

13

Ypok-uccienoBanue npakruyeckasi padora Neg4:
"HaGmonenue u o0bsicHeHHe OpOYHOBCKOIO ABMXKEHUS U

mupdyzun"

14

BSaHMOHeﬁCTBHG YacCTul BCUICCTBA: IIPUTAIKCHUC U
OTTAJIKMBAHHUC

15

ArperaTHble COCTOSIHMSI BEILIECTBA: CTPOEHHE ra3oB,
XKUAKOCTEN U TBEPABIX (KPUCTAIINYECKHX) Tell. B3anMocBs3b
MEX]y CBOMCTBAMH BEILECTB B PA3HBIX arperaTHhIX
COCTOSIHUSIX U UX @TOMHO-MOJIEKYJIIPHBIM CTPOEHUEM.
Oco0eHHOCTH arperaTHbIX COCTOSIHUN BOJBI.

16

MexaHu4ecKoe JBHKEHHUE. HYTL U IEpCMCIICHHC.

17

PaBHOMepHOG N HCPAaBHOMCPHOC JIBUKCHHUC. CKOpOCTB
CBOGOI[HOC MMagCHUEC KaK NpUMEP HEPABHOMCPHOT'O ABUXKCHUA
TCII.




18

CpeI[HHf[ CKOPOCTSB IIPHU HCPABHOMECPHOM JIBHIKCHHUH.

JlaGopatopnas padora Ned:"Onpenenenue CKOpoCTH

19 PaBHOMEPHOTO ABUKEHUS"

20 Pacuér nyt ¥ BpeMEHU IBUIKCHUSL.

21 I'paduku 3aBUCUMOCTEl BEIMYUH, OMUCHIBAIOIINUX JIBHKEHUE.
JlaGopaTopnas padora NeS:"Onpenenenue cpeaneit

22 CKOPOCTH CKOJIbXE€HUS OpyCKa WM [IapuKa 10 HAKIOHHOM
m10ckocTu"

” OO6mmme moHaTHst 00 OTHOCUTEIBLHOCTH ABMKEHUS. Cl0)KeHHE
CKOPOCTEH ISl TeJ, IBUKYIIUXCS TapalIesIbHO.

24 [Tonyuenue u ananus rpadUKoB 3aBUCUMOCTH IIyTU U
CKOPOCTHU JIBUKEHUS OT BPEMEHU

25 Pemenue rpaduueckux 3agad mo reme "MexaHuKa.
PaBHOMepHOE NpsAMONIMHENHOE IBUKEHUE"

26 SIBneHne nHEepUNUU. 3aKOH UHEPLIUU
B3aumoneiicTBue Ten Kak MpUYrMHA U3MEHEHUS! CKOPOCTH

27 JBWO>KEHUS Tell. Macca Kak Mepa MHEPTHOCTH TeJa B
MOCTYNAaTEeNbHOM JIBHYKEHUH.

)3 VYpok-uccienoBanue npakruueckasi padora NeS: "CpaBHeHne
Macc 1o B3auMozeicTauto Ten"

29 [TnotHOCTh BemecTBa CBsi3b MNIOTHOCTH C KOJIMYECTBOM
MOJIEKYJ B €IMHUIIE 00bEMa BEILIECTBA.

30 JlabopaTtopnasi padota Ne6:"Ornpezenenre miIoTHOCTH
TBEpPOTO Tena"

31 Pemrenne 3agau mo reme "Macca tena. IImotHOCTE BemecTa"

32 Cwmecu u crutaBsl. [ToBepXHOCTHAS 1M TMHENHHAS ITIOTHOCTh

33 [lonroroBka Kk KOHTpOJILHOU padoTe 1o Teme "dusnuka —




Hayka o npupoje. [lepBoHadanbHbie CBEJeHHUS 00 aTOMHO-
MOJIEKYJIIPHOM CTPOEHHHM BelecTBa. Mexanuka'

KonTtpouabnas pa6ora Nel no reme "dusuka — Hayka o

34 npupo/e. [lepBoHadanbHbIe CBEEHUST 00 aTOMHO-
MOJIEKYJISIPHOM CTPOCHHH BelecTBa. MexaHuka"

35 Cuiia KaK XapaKTepHUCTHKA B3aUMOJICUCTBUS Tel. SIBieHHe
TATOTEHUS U CUJIA TSHKECTH.

36 N3mepenue cuiipl ¢ TOMOLIBIO AMHaMOMeTpa. Pelienue 3agau
o teme "OnpeneneHue CUibl TSxKECTH"

37 Cuna ynpyroctu u 3akoH ['yka.

38 Bec tema. HeBecomocTs. Cria TSKECTH Ha IPYTHUX IUIAHETAX.
VYpok-uccienoBanue npakrnueckas padbora Ne6:

39 "HaGmronenne n3MeHeHusi CKOpOCTH MPHU B3aUMOIEHCTBUN
Ten"

40 Pemenue 3anau no teme "Cuna ynpyroctu. Bec tena"
JlaGopaTopHas padora Ne7:"OmnbITsl, 1EMOHCTPUPYIOLME

41 3aBUCUMOCTH pacTspkeHUs (aedopMarium) npy>KUHbI OT
IIPUJIOKEHHOM CHJIbI"

4 Cuna Tpenusi. TpeHne CKOJIbKEHUs U TPEHUE TIOKOsI, BA3KOE
TpeHue. TpeHue B IpupoJe U TEXHUKE.
Ypok-uccienoBanue npakTuyeckasi padéora Ne7:

43 "HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS OT IIJIOIIAIN
CONPUKOCHOBEHUS"
JlaGopatopnas padora Ne8:"OnbIThl, 1eMOHCTPUPYIOLITUE

44 3aBUCUMOCTb CHJIbI TPEHUS CKOJIBKEHUS OT CHJIbI JaBJICHUS U
XapakTepa COMPUKACAIOIIUXCS TOBEPXHOCTEH"

45 CrnosxeHue cuil, HapaBJICHHBIX 110 OJJHOU MPSIMOH.




PaBnoaelicTByIOMIAsA CHl.

Pemenue 3agau no reme "Cnoxxenue cuil. PaBHoaencTByomas

46 " 1
cuia

47 Pemtenue 3amau no teme "BzanmMoneiicrsue tei1. Cuinl B 1
MexaHuke"

48 KonTtpouabsnas padora Ne2 o reme "B3aumopeiicrsue ten" 1

49 Hasnenue. Cuna nasienus. CriocoObl yMEHBIICHUS U 1
YBEJIMYECHUS 1aBIICHUSI.

50 Ypoxk-3kcnepumenT "CrocoObl onpeiesieHus JaBICHUS i
TBEpAOro Tena"

51 JlaBiienue ra3a. 3aBUCUMOCTbD JIaBJICHHUS ra3a OT 00bEMa U |
TEeMITepaTyphI.

57 Ypok-uccienoBanue npakrunyeckas padbora Ne§: 1
"3aBUCHMMOCTD JaBJIEHU ra3a OT TeMIepaTypsl”

53 [lepenaya naBneHus TBEPABIMU TEIAMHU, )KUIKOCTIMHU U 1
razamu. 3akoH [lackams.

54 [THeBMaTHUEeCKHE MAILIUHBI. 1

55 3aBUCUMOCTb JIaBJICHUS )KUJIKOCTH OT TIyOMHBI IOTPYKEHUSI. 1

56 I'mppocraTuyeckuii nmapagoxc. 1

57 Ypoxk-tipoekt " Coobmaromuecs: cocyasl." 1

58 Ypok-koHpepenus "I mapaBnudeckue MexaHu3MbI'" 1

9 Hcnonbs3oBanne BHICOKUX JaBIECHUN B COBPEMEHHBIX

> TEXHOJIOTHSIX Y CTPOHCTBO BOJONPOBOIA. :

60 Pemenue 3agau mo treme "JlaBnenue KuakocTu" 1

61 ATtMmocdepa 3emnu u atmochepHoe aapneHue. [Ipuannbl |

CYILIECTBOBAHHUS BO3AYIIHOW 000JI0UKH 3eMITH.




Ypok-uccienoBanue npakruyeckasi padéora Ne9:

62 " . "
[IposiBnenue nercTBUsi aTMOC(EpHOTo NaBICHUS

63 OmnpiT Toppuuernmn. M3mepenue atmochepHOTO TaBICHUSI.

64 3aBUCUMOCTBH aTMOC(EPHOT0 aBICHUS OT BBICOTHI HAJ|
YpOBHEM MOpSI.

65 [TpuGops! s u3MepeHust aTMOC(HEPHOTO JTaBJICHUS.

66 JleiicTBHE KUAKOCTU U Ta3a Ha MOTPYKEHHOE B HUX TEJO.
BrrTankuBaronias (apXxuMe10Ba) CUia.

67 3akoH Apxumena. Y CIOBHE BOSHUKHOBEHHS BBITAIKHBAIOIICH
(apxuMeI0BO#) CHIIBI, IOJITEKAHHE.
Ypok-uccienoBanue npakruueckasi padora Nel(:

68 "DKcnepuMeHTaNbHOe OOHAPYKEHHUE JEHCTBUS )KUJKOCTH U
ra3a Ha IOrpy>kK€HHO€ B HUX TeJo"

69 JlabopaTtopHnasi padota Ne9: "OnpeneneHre BoITAIKABAIOIICH
CHWJIBI, IEMCTBYIOIEN Ha TEJIO, HOTPYKEHHOE B KHUIKOCTD"

70 [ImaBanue ten
JlabGopaTopnas padora Nel0:"ViccienoBanue 3aBUCUMOCTH

71 Beca Tela B BoJie OT 00beMa MOrpyKEHHOH B )KUIKOCTh YaCTH
Tena"

72 Bo3znyxormiaBanue.

7 Pemrenue 3amau o reme "3akon Apxumena. Y cioBus
raBaHus ten"

74 Pemenue 3aau no reme "JleficTBUE KUIKOCTH U Ta3a Ha
MOTPY’KEHHOE B HUX TEJO"

75 Ypok-mipoekt "KoHCTpyrpoBaHe apeoMeTpa UiTd JIOAKH U
onpeeseHue Tpy30n0,1bEMHOCTH"

76 [ToaroroBka Kk KOHTPOJILHOM paboTe mo TeMe "JlaBneHue




TBEPBIX TEJ, )KUIAKOCTEH U ra3oB"

KonrtpoabHasi padora Ne3: o teme "/laBiieHne TBepaAbIX TeN,

77 . "
XKHUJKOCTEN U ra30oB

7 Mexanuueckasi paboTa JUIsl CUJI, HAIIPaBJICHHBIX BJIOJIb THHUH
nepeMeneHusl.

79 MomHocTb

80 Pemenue 3anay Ha onpeeneHrne padboThl M MOIITHOCTH

21 VYpok-uccienoBanue npakruueckasi padora Nell: "Pacuér
MOIIIHOCTH, Pa3BUBAEMOI1 PU NOABEME 110 JieCTHUIIE"

2 [IpocTeie MexaHU3MBI: pbIYar, BopovT, 0JI0K, MOJIMCHACT,
HAKJIOHHAS [IJIOCKOCTh, HOKHUYHBII MEXaHU3M.

83 Mowment cunsl. PaBHoBecue pbruara. I[IpaBuino MOMEHTOB.

84 [IpumeneHnue mpaBuiia paBHOBECHS pblyara K OJIOKY.

25 JlaGopatopnas padora Nell: "M3ydenue npaBuiia pplyara
JUTSL IOJABYKHOTO M HEIIOIBMYKHOI'O OJIOKOB"

86 "3o50T0€ MPaBUIIO" MEXaHUKU

%7 Ypok-tipoekt "lIpoexkTupoBanne NOJMCIacTOB ¢ 3aJaHHBIMU
napamerpamu”

88 KII] mpocThIX MEXaHU3MOB

29 Ypok-koHpepenuus "[IpocTeie MexaHU3MBI B OBITY, TEXHHKE,
JKUBBIX OpraHu3max"

90 JlabopaTtopuasi padota Nel2: "Onpenenenue KIT/]
MOJBWXHOTO M HEMOIBIXHOTO OJIOKOB"

o1 Mexannueckas sHeprusi. Kunernueckas u noreHIuanbHas
SHEprus

92 [IpeBpaienue oqHOro BUa MEXaHUYECKOW IHEPTUH B IPYTOM.

93 3aKOH COXpaHEHMs U IPEBPAICHHs] SHEPTUU B MEXAHHUKE.




YPpoK-3KCnepuMeHT " DKCIIEPUMEHTAIBHOE ONPEIEIICHNE

94 U3MEHEHUSI KUHETUYECKOM U IIOTEHIUAIILHON YHEPTUU IIPU 1
CKaTbIBaHWHM TeJa 10 HAKIIOHHOW IJIIOCKOCTH"

95 [ToaroroBka k KOHTPOJILHOM paboTte mo Teme "Pabora u |
MOILHOCTb. DHeprus"

96 KonTtposabnas padora Ne4 o teme "Pabota 1 MOIIHOCTS. |
Oneprus"

97 IIpoMe:xkyTOUHASI KOHTPOJIbHASA padoTa 1

98 PaGora ¢ TekcTamu o Teme "MexaHu4eckoe ABMKeHuE" 1

99 Pabota c Tekctamu 1o Teme "Cuitbl B ipupoe" 1

100 Pa6ora ¢ Texkctamu no teme "JlaBnenue TBEPIBIX TeT, |
JKUIKOCTEN U ra3oB"

101 Pa6ora ¢ Tekctamu no teme "Dueprus" 1

102 Pa6ora ¢ Texkctamu no teme "lIIpocTsie MexaHU3MbI" 1

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 102

8 KVIACC

Ne n/m Tema ypoka

KoandyecTBO 4acoB

Bcero

JlaTa u3ydenus

OCHOBHBI€ TTOJIOKCHHS MOHGKyanHO-KI/IHeTI/I‘IeCKOﬁ TCOPUU
CTPOCHUA BCUICCTBA.

2 Macca u pazmep aToMOB 1 MOJIEKYJT OMBITHI,

MMOATBCPKAAIOINIME OCHOBHBIC ITOJIOKCHHU A MOJICKYJIAPHO-




KUHETHYECKOU TCOPHU.

Mopenu TBep0T0, JKUIKOTO U Ta3000pa3HOTO COCTOSTHUN

3 BEIIECTBA

4 VYpoxk-koHpepenuus "Kpucramimueckue u aMmop(HbIe Tena.
I'paden. TexHOIOTHM NOTYUYECHUST UCKYCCTBEHHBIX aIMa30B "
OOBsicHEeHHE CBOWCTB ra3oB, XKHUIKOCTEH U TBEPABIX TEJ HA

5 OCHOBE II0JIOKEHUI MOJIEKYJIIPHO-KMHETUYECKOU TEOPUH.
CmaunBaHue U KanwUISIpHOCTb. [loBEpXHOCTHOE HATSKEHUE

6 TemoBoe paciimpeHue u cxatue 3aBUCUMOCTbD J1aBJIEHUS Ta3a
0T 00bEMa, TeMIepaTypsbl.

Temneparypa. CBs13b TeMIiepaTypsl CO CpeIHENH KMHETHYECKOU

7 SHEPruell TEMI0BOro ABMKECHH YacThll. TemmnepaTypHele
LIKaJIbL.

2 Buytpennss sneprusi. CnocoObl U3BMEHEHUS! BHYTPEHHEN
SHEpIuu: Terjonepeaada U CoBepiieHue padboThl.

9 Bunel Tenonepenayn: TeMIONPOBOJHOCTh, KOHBEKLUS,
n3nydeHue. Busapl Temnonepenaun B Ipupoe U TEXHUKE.
VYpoxk-koHpepenuus " HeoOpaTuMocTh TEMIOBBIX MPOLIECCOB.

10 Hcnonp30BaHne TEMIOBBIX CBOMCTB BELLIECTB M MATEPHAJIOB B
LeJIsx sHeprocoepeskeHus "

11 KonnuecTBo TemnoTel. Y aenbHas TEINIOEMKOCTD BEILIECTBA.
VYpok-uccnenopanne npakrtuyeckas padora Ne 1: "[Iposepka

12 TUIIOTE3bl JINHEHHOM 3aBUCUMOCTH JJIMHBI CTOJIOMKA KHUIKOCTH
B TEPMOMETPHUUECKON TPyOKe OT TeMrepaTypsl"”

13 TennooOmeH u TeroBoe paBHoBecue. (Pe3epBHBI ypok)

14 3akoH Hrerorona-Puxmana. YpaBHeHue TerioBoro 6anaHca.

15 JlaGopaTopHas padora Nel: "VccnenoBanue siBineHus




TEMI000MeHa MTPU CMEIIMBAHUHN XOJIOTHOW U TOpsiYeii BobI"

Pemennie 3agau o reme "TeriooOMEH M TEIIOBOE

16 |
paBHOBECHE
JlabopaTtopnasi padota Ne2: "OnpezeneHnue KoJIU4ecTBa

17 TEIUIOTHI, IOJYYEHHOTO BOJOW IIPU TEIII00OMEHE C HarpeThIM
METAJUTMYECKUM TUIUHAPOM"

18 [InaBneHue u oTBEpIEBaHUE KPUCTAINIMYECKHUX BEILIECTB.
VY ienpHas TeninoTa miaBJIeHUs

19 Pewenue 3amau no reme "[lnaBnenue u orBepaeBaHue
KpUCTAUNIMYECKUX Ten"

20 JlaGopaTopnas padora Ne3: "Onpeznenenue yaenbHOM
TEIJIOTHI IUIaBJICHUS Jibja"
Ypok-uccienoBanue npakruueckasi padora Ne 2:

21 "CpaBHEHUE POLECCOB IJIaBIECHUS KPUCTAIINYECKUX TEJ U
pa3MsTYeHUs NMPU HarpeBaHUU aMmop(HBIX Te"

22 [TapooOpazoBanue u konaeHcauus. Vicnapenue

3 Kunienue. Y nenbHas TemioTta napooOpa3oBaHus. 3aBUCUMOCTb
TEMIEPATypbl KUTIEHUS OT aTMOC(HEPHOTro JaBICHUS

24 Pemenue 3amau mo reme "[lapooOpa3zoBanue u kunexHue"
Ypok-uccienoBanue npakruueckasi padora Ne 3:

25 "OOBsCHEHHE 3aBUCUMOCTH TEMITEPATypPbl KUIICHHS OT
naBiaeHUS"

26 HaceleHHbli 1 HEHACHIIEHHBIN NTap. BiaaXXHOCTh BO3ayXa

7 JlaGopaTopHas padora Ne4: "OnpenencHre OTHOCUTEIBHON
BJIQYKHOCTH BO3ayxa"

28 Pemrenue 3ampau no reme "BiaxknocTs"

29 Pemrenue 3a1au n aHanu3 cuTyanui, CBA3aHHBIX C SIBJICHUSAMHU




HCIIapCHUA U KOHACHCAIINHU

30 DHeprus TOIMBA. Y IeJbHAs TEMJI0Ta CTOPAHUS 1

31 [IpuHUMIIBI paOOTHI TEMJIOBBIX JBUTATENEH 1

32 [TapoBas TypOuHa. J/[BUrarenb BHyTPEHHETO CTOPAHUS 1

33 KIIJI TenmoBoro aBuraTes 1

34 Pemenne 3anau o teme "KII/[ TermnoBoro asuraremns" 1

35 VYpok-koupepenius "TernoBble JBUTATENIH U 3alIUTa ]
OKpYy>Karoleu cpeant”

36 TenoBble MOTEPH B TEILIOCETAX 1

37 3aKOH COXpaHEHUs U MIPEBPAILEHUs SHEPIUHY B MEXaHUUECKUX |
Y TEIUIOBBIX MpoLeccax

13 [ToaroroBka Kk KOHTPOJILHOM padoTte mo Teme "TermmoBbie |
siBJIeHUs. VI3MeHeHune arperaTHbIX COCTOSIHUM BenecTna"

39 KonTtpoubHnas pabora Nel: no teme "TernoBble sBJIECHUS. 1
W3meHeHue arperaTHbIX COCTOSIHUM BemiecTna”

40 Dnektpuzaiys Ten. [[Ba posia aIeKTpUUeCKuX 3apsiioB. 1
VYpok-uccienoBaHiue npakrudeckas padora Ne 4:

41 "UccnenoBanue crmocoO0OB pa3IuvHBIX BEIIECTB 1
HaIEKTPU30BBIBATHCS"

42 BzanmopeiicTBue 3apsokeHHBIX Tell. 3akoH Kynona 1

43 Onextpuueckoe nosjie. [IpuHuun cyneprno3zunuu i
ANEKTPUYECKUX IoJIeH (Ha KaUeCTBEHHOM YPOBHE).

44 Hocurenu anexTpuueckux 3apsioB. JJIeMEeHTapHbIN 1
anexkTpudeckui 3apsia. CTpoeHue atoma.

45 3aKOH COXpaHEHMs AJIEKTPUUECKOTO 3apsiia 1

46 [IpoBogHVKY, TUINEKTPUKH U NOJYTIPOBOJIHUKH. 3aKOH 1




COXpPaHCHHA JICKTPHUICCKOI'O 3apsaa.

47 Ypok-koHpepeHius "IneKTprusaius B TOBCETHEBHON KU3HN" 1

43 Pemrenue 3amau o reme "3akoH cCOXpaHEHUs IIEKTPUIECKOTO 1
3apsnaa”

49 DNeKTpUYECKUd TOK. Y CIIOBHSI CYIIECTBOBAHUS 1
3IEKTPUYECKOTO TOKA. ICTOUHHMKHM MOCTOSIHHOTO TOKA.
VYpok-uccnenosaHue npakrudeckas padora Ne S:

50 "MccnegoBanue 1€MCTBUS SJIEKTPUUECKOTO OIS Ha 1
MIPOBOJIHUKY U IUDJIEKTPUKH"

51 JleicTBUSI 37EKTPUUECKOTO TOKA (TEIIOBOE, XUMHUECKOE, 1
MarHuTHOE).

52 DNEeKTpUUYECKUH TOK B METAJUIAX, )KUIAKOCTSX U razax. 1

53 DnexTpuueckas Lelb 1

54 Cwua Toka. DJIEKTPUYECKOE HANPsKEHHUE. 1

55 AMIiepMeTp U BOJIBTMETP B LIENH ITIOCTOSTHHOTO TOKA. 1

56 JlabopaTropnasi padora Ne5: "COopka u ucnibITaHNE 1
BJIEKTPUYECKOM LIETH MOCTOSIHHOTO TOKa"

57 ConpoTHuBieHNE TPOBOAHUKA. Y IEIbHOE COIIPOTUBIICHUE 1
BEIIECTBA.
JlaGopaTopHas padora Ne6: "lccnenoBanue 3aBUCUMOCTU

58 CHJIBI TOKA, TPOTEKAIOLIETO YEPE3 PEIUCTOP, OT HAMPSIKEHUS 1
Ha PE3UCTOPE U COMPOTUBIICHUS pe3ucTopa”

59 3akon Oma 15 ydacTKa LEeMnH. 1

60 Jlaboparopnasi padora Ne7: "Onpenenenue yaeabHOTO |
CONPOTHUBJICHUS MPOBOIHUKA"

61 Pemenue 3amau mo teme "DIeKTpUUECKOE COMMPOTUBIICHHE. |

VY nensHOE compoTuBieHue"




62

Pemrenne 3agaud mo reme "3akon Oma"

IlocnenoBsarenpHOE B napaajaCJIbHOC COCAUNHCHUC

63
MIPOBOTHUKOB.
JlabopaTtopnasi pa6ora Ne8: "I[IpoBepka npaBusia ClI0KeHUS

paTop p POBCpKa IIp

64 HaIpPsDKEHUH TP TOCTIEI0BATEIHbHOM COSIUHEHUH JBYX
pe3uctopon"

65 Pewenue 3amau no reme "[locaenoBarenbHoe U napajieabHOE
COEIMHEHUS IPOBOIHUKOB"

66 JlaGopaTopHas padora Ne9: "[IpoBepka npaBuiia AJisi CUIIbI
TOKa MPHU NapauieTbHOM COeIMHEHNUU PEe3UCTOPOB"

67 Pemenue 3anay Ha npuMeHeHne 3akoHa OMa 715l pa3InyHOro
COEIMHEHUS IPOBOIHUKOB

68 Onexktpoamxkymas cuna (nanee — 3J1C) B 11enu mOCTOSTHHOTO
ToKa. 3akoH OMa U1l TOJTHOM 1IeTH.

69 Pemenue 3amau no reme "3J[C, BHyTpeHHEE COMTPOTUBIICHHE
HMCTOYHHKA TOKA. 3akoH OMa AJis MOoTHOM 1ernu”

70 JlaGopaTopHas padora Nel0: "Onpenenenue 3/1C u
BHYTPEHHEI0 CONPOTUBIICHUSI ICTOYHUKA TOKA"

71 [TpaBuna Kupxroda. Pacuér mpocThIx 3JeKTpUUYECKHX TETICH.
Henuneinnbie 211€MEHTHI.

72 Jlaboparopuasi padora Nell: "IIposepka npasun Kupxroga"

7 VYpok-uccienoBanue npakruyeckas padora Ne 6: "Mzyuenue
BOJIbT-AMIIEPHBIX XapaKTEPUCTUK HEIIMHEUHBIX 3JIEMEHTOB"

a00Ta U MOIIHOCTb AJEKTPUUYECKOTO TOKA.

74 Pa6

75 JlabopaTropnasi padora Nel2: "OnpenencHue paboThl U
MOIIIHOCTH 3JIEKTPUUYECKOTO TOKA"

76 3akoH JIxoyns-JIeHna. DnekTpuyeckue eny U MoTpeOuTenu




ANEeKTpUYecKoi SHepruu B ObITY. KopoTKkoe 3amMbIkaHue.

VYpok-koupepenius "OO0bsiCHEHNE U TTPUHITUTT ICHCTBUS

77 JIOMAIITHUX 3JIEKTPOHArpeBaTEIbHBIX TPHOOPOB"
IToaroToBka K KOHTPOJIBHON paboTe 1Mo TeMe "IIeKTpruIecKue

78 3apsAbl. 3apsHKEHHBIC Tela U UX B3aUMOJICHCTBUA.
[TocTosiHHBIN 31eKTpUYECKUi TOK"
KonTtpouabsnas pabora Ne2: mno teme "Dnexkrpuueckue

79 3apsibl. 3apsKEHHBIC TeJla U UX B3aUMOJICHCTBUA.
IlocTOosIHHBIN NEKTpUYECKUI TOK"
[TocTosiHHbIE MarHUTHI. B3anMoeiicTBHE MOCTOSHHBIX

80 Mar#uToB. MarautHoe nosie. MarHuTHoe nosie 3eMJju U ero
3Ha4YEHHE JUJIS )KU3HU Ha 3emiie.
VYpok-uccienoBanue npakruueckasi padora Ne 7: "N3zyuenue

81 MarHUTHOTO TOJIsl TOCTOSTHHBIX MarHUTOB MIPU UX
0o0BbEIMHEHUH U pa3niereHny. Busyanuzanus noss HOCTOSHHBIX
MarHuToB"

82 OnbIT OpcTeaa. MarHuTHOE MOJI€ JIEKTPUYECKOTO TOKA.

23 OmnsiT Amnepa. [IpuMeHeHne 3J1eKTpOMarHuToB B TEXHUKE.
JlelicTBME MAarHMUTHOTO TTOJISI HA TPOBOJHUK C TOKOM.

84 Cuna Ammnepa u onpezieieHue €€ HalpaBiIeHUs

25 Pemenue 3agau no teme "Cuna Amnepa u onpeesieHue eé
HanpasJyieHus"
DNeKTpOoABUTaTEh MOCTOSIHHOTO ToKa. Mcronb30Banue

86 3JIEKTPOJBUTATENICH B TEXHUUECKUX YCTPOUCTBAX U Ha
TpaHCIIOpTe

%7 JlaGopaTtopnas padoraNel3: "M3yuenue neiicTBus

MAarHUTHOTO TIOJISI Ha MMPOBOIHHUK C TOKOM"




Ypok-koHpepenuus "[IpakTuueckoe mpuMeHeHUE

88 3JIEKTpOJBUraTeei"

29 JlaGopaTopnas padora Nel4: "KoncrpyupoBanue u
n3ydeHue paboThl dJEKTpoABUTATENSA"

90 JlabopaTtopnasi padora NelS: "M3mepenne KI1J]
JIEKTPO/IBUTaTEIbHON yCTaHOBKNU"

91 OnbiTel @apazes. SBneHuE 3MEKTPOMATHUTHON UHAYKIMH.
[IpaBuno Jlenua.
VYpok-uccienoBaHiue npakrudeckas padora Ne 8:

92 "MccnegoBanue N3MEHEHW 3HAYECHUS M HAIIPABIICHUS
WHIYKUIUOHHOTO TOKa"

93 Pemenue 3agad no teme "3akoH 3JIEKTPOMArHUTHOM
unaykuuu. [Ipasuno Jlenma"

94 Onektporeneparop. CrocoObl MOTyUYEHUs FTEKTPUIECKOM
SHEPTUH.
VYpok-koH(pepeHius " DIeKTPOCTAHIIUA Ha BO30OHOBIISIEMBIX

95 MCTOYHUKAX SHEPTHH. DKOJIOTUIECKHE TPOOIEMBI SHEPTETHKH.
TomuBHBIC 37IEMEHTHI U AJIEKTPOMOOHITH."

96 [ToaroroBka Kk KOHTPOJILHOU PabOTE MO TEME
"DNIeKTpOMarHuTHHIC SIBICHUS"

97 KonTpoabnas padora Ne3: mno teme "DneKTpoMarHuTHbIE
sABJIeHHS"

98 Pabota ¢ Texctamu 1o TeMe "TermtoBele siBiIeHus"

99 IIpome:kyTOoOYHAsi KOHTPOJIbHAsA padoTa

100 Pabora ¢ Texkctamu 1o teme "I1oCTOSTHHBIN 3IEKTPUUECKHI

"

TOK

101

Pabora ¢ Tekcramu o teMme "MarauTtHsie SBiIeHUS"




102

Pabota ¢ Tekctamu 1o Teme "DIIeKTpOMarHuTHas UHITyKIHs"

OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

102

9 KUIACC

Ne n/m

Tema ypoka

KoaudecTBO 9acoB

Bcero

JlaTa uzydenus

Mexanudeckoe aBuxkeHue. MarepuanbHas Touka. CriocoObl
OITMCAHUS MEXaHWYECKOTO JIBFDKCHUS: TAOJTUIHBIH,
rpagu4ecKuii, aHaTUTHICCKUH.

Cucrema orcuera. OTHOCUTEILHOCTh MEXAHUYECKOTO

2 1
JBUKEHUS

3 BekropHble BETUYMHBI, ONIEPALIMN C BEKTOPAMHU, MPOEKIIUH 1
BEKTOpA.

4 Panuyc-BekTop MaTepuanbHOM TOUKH, IepeMelleHre Ha 1
IJIOCKOCTH

5 PaBHOMEpHOE NMPAMOJIMHEITHOE ABUKEHUE 1

6 Pemenue 3amau mo reme "PaBHOMEpHOE IPSIMOJIMHEMHOE |
nBIKeHne"

7 HepaBHoMepHoe npsmonuHeiiHoe apmxeHue. Cpennss u 1
MTHOBEHHAsl CKOPOCTh TeJla TPU HEPABHOMEPHOM JBUKEHUU
JlaGopaTopHas padora Nel: "Onpenenenue cpenHein

8 CKOPOCTH CKOJILKEHUS OpyCKa WM JBMKEHUS IIapHKa 10 1
HAaKJIOHHOM TiocKocTH"

9 PaBHOyCcKOpEeHHOE IPSIMOTTMHEHOE ABIKEHUE. Y CKOPEHHE 1




CKOpOCTB PaBHOYCKOPCHHOI'O HpHMOHHHCﬁHOFO JBHXXCHUA.

10
I'paduk ckopoctu

1 Pemrenue 3ampau mo reme "CKOpOCTh paBHOYCKOPEHHOTO
MPAMOJIMHEHHOTO JIBUKEHUA"

12 [Tepemenienue mpu paBHOYCKOPEHHOM MPSIMOJIMHEHHOM
JIBUKCHUH

13 JlaGopaTopHas padora Ne2: "OmnpeneneHue yCKOpeHuUs Tena
IIPY paBHOYCKOPEHHOM JIBH>KEHUU 110 HAKJIOHHOM IIOCKOCTH"

14 Pewenue 3anau o reme "llepemenienue npu
PABHOYCKOPEHHOM MPSIMOJIMHEMHOM JABUKEHUM"
JlaGopatopnas padora Ne3: "lcciegoBanue 3aBUCUMOCTH

15 MyTH OT BPEMEHH MPHU PaBHOYCKOPEHHOM JBHKEHHUH 0€3
HayvyaJIbHOM cKOpocTH"
I'padmyeckas uHTEpIIpETAINAS YCKOPEHUS, CKOPOCTH,

16 MPOUJEHHOTO MYTH U IEPEMEILICHUS TSl TPSIMOIMHEUHOTO
JIBUKCHHUS
Pemenue 3anau mo teme "I'paduyeckast uHTEpHIpETAIHS

17 YCKOPEHHUSI, CKOPOCTH, ITPOUIEHHOTO My TH U TIEPEMEILICHUS JIJIs
MPSIMOJIMHEMHOTO JIBHXKEHUS"

18 Yckopenue cBoboaHoro najgenus. Oneitel [anunes

19 Pemenue 3amau mo reme "YckopeHue cBOOOTHOTO MajieHus"

20 JIBukeHue Tena, OpOIIEHHOTO MO/ YIJIOM K TOPU30HTY

21 Pemrenue 3amau o reme "J[BuxkeHue tesa, OpOIISHHOTO MO/
YIJIOM K TOPU30HTY"

” JlaGopaTopHas padota Ne4: "VccnenoBaHue 1BUKEHUS Tena,
OpOILIEHHOTO MO/ YTJIOM K TOPU30HTY"

23 Pemenne 3agau o Teme " JIBr>KeHHE IO JCHCTBUEM




YCKOPEHHS CBOOOTHOTO TafeHus"

24 JIBrKeHne 1o OKPYKHOCTH 1

25 JIuneliHas U yrioBas CKOPOCTh, IEPUOJT U 4aCTOTa OOpaleHUs 1
IIPY PaBHOMEPHOM JIBUKEHHUH 110 OKPY>KHOCTH.

26 CKOpoOCTh U YyCKOpPEHME TP IBUKEHUU 110 OKPYKHOCTH 1

27 Pemenue 3agau no treme "J[BukeHue Mo OKpyKHOCTH" 1

73 VYpok-koHpepeHuus "PacriosHaBanue v npuoOIMKEHHOE |
OINMCaHME PA3IUYHBIX BUI0B MEXaHUUYECKOIO ABHKEHHS"

29 [ToaroroBka Kk KOHTPOJILHOU paboTe 1o Teme "MexaHuueckoe 1
NBIDKEHHE U CIIOCOOEI €ro onucauusa”

30 KonTtpoubsnas padora Nel: no teme "Mexanuueckoe 1
NBIDKEHHE U CIIOCOOEBI €ro onucanusa"

31 IIepsbiii 3axkoH HproToHa. BekTop cuibl 1

32 Bropoii 3akon HeroTona. PaBHoieiicTBYIO1IIAs cuia 1

33 Tpertnii 3akoH HproToHa. [IpuHIUI Cynepno3unuu Cuil. 1

34 Cuna ynpyroctu. 3akoH ['yka 1

35 Pemenue 3anau no teme "Cuna ynpyrocru" 1
JlaGopaTopnas padora NeS: "lcciegoBanue 3aBUCUMOCTH

36 CWJIBI YIIPYTOCTH, BOSHUKAIOIIEH B MPYKUHE, OT CTENIEHU 1
nedopmaruu npyKuHbI"

37 Cuna TpeHus: cuiia TPeHUS CKOJIbKEHUS, CHJIa TPEHHUS MTOKOS, i
npyrue Buasl Tperus. KoagduuueHt tpenus.

13 JlaGopaTopHas padora Ne6: "Onpenenenue kodppuimenra 1
TPEHUS CKOJIBKEHUS"

39 JlaGopaTopHas padora Ne7: "lccnenoBanue 3aBUCUMOCTH 1
CHJIBI TPEHUS CKOJIBKEHUS OT CHJIbI HOPMAJILHOTO JaBICHUS"

40 JIBrb>KeHUE TeJ 10 OKPY>KHOCTH MO IEMCTBUEM HECKOJIBKHUX 1




CHJI

41 3akoH bepHyJM ¥ noIbEMHAs CHJIa KpbLIa
VYpok-koHpepenius "CoBpeMeHHbIE JIETaTeNbHbBIE annapaThl,

42 CyJla Ha MOABOJHBIX KPBLIbSIX, AHTUKPBIIO HA CKOPOCTHBIX
aBTOMOOWIAX. J[BM)KeHHUE T0e3]a Ha MarHUTHOM TTOAy1IKe"

43 Cuna TsKeCTH M 3aKOH BCEMUPHOTO TATOTEHUS

44 JIBu>KeHHE Tel BOKpPYT TpaBUTALMOHHOTO LieHTpa. [lepBas
KOCMHYECKasi CKOPOCTh

45 HesecomocTs u neperpy3ku

46 PaBHOBecue MarepuaabHOI TOUKH. AOCOIIOTHO TBEPIOE TEIIO.
PaBHOBecue TBEPIOTO Tela € 3aKPETIEHHON OChIO BpaIlCHUA.

47 MowmeHT cuisl. LleHTp TsKECTH.

43 VYpok-uccnenosanue npaxkrudeckas padora Nel
"OnpeneneHue NEHTPA TSHKECTH Pa3IMUHbIX Ten"

49 Nmnynec Tena. U3menenne nMmiynsca. MIMIyibe CHbL.
Ynpyroe u Heynpyroe B3auMOZICHCTBHE.

50 3aKOHBI U3MEHEHUS U COXPAHEHHUS UMITYJIbCa

51 PeakTuBHOE nBUXEHNE

5 Pemenue 3ana4 no Teme "3aKOH COXpaHEHUs HMITYJIbCA.
PeaktuBHOE nBuxeHue"

53 Mexanudeckas paboTa U MOIITHOCTh

54 PaGora cuinbl TsKECTH, CUITBI YIPYTOCTH U CUJIBI TPEHUS
JlaGopaTopnasi padora Ne8: "OmnpeneneHue paboOThI CHITBI

55 TPEHHUsI [IPU PABHOMEPHOM JBUXKCHUH TEJIA 110
TOPU30HTAJIBHON MOBEPXHOCTH"

56 CBs3b 3HEpruu U paboThl

57 JlaboparopHuasi pabora Ne9: "Onpenenenue paboThI CHIIBI




YOPYTOCTH MPHU MOABEME I'Ppy3a C HCTIOIb30BaHUEM
HEMOABWXHOTO Y [OIBIXHOTO OJIOKOB"

HOTGHHI/IaJ'H)HaSI SHEPTIUA TCJia, MIOAHATOr0 HaJl MIOBEPXHOCTHIO

o8 3emid. [loTeHImanbHas SHEPrust CxKATOM MPYKHUHBI.

59 Kunernueckas sneprus. Teopema 0 KHHETUYECKOM SJHEPTUU

60 3aKOH U3MEHEHUS U COXPAaHEHUSI MEXaHUYECKOM dHEpPrun

61 Pemenwue 3ana4 no teme "3aKOHBI U3MEHEHUS U COXPAHEHUS
MeXaHU4YecKol sHeprun"

2 IloaroToBka Kk KOHTPOJBHOU paboOTe 1O TEME
"B3anmopeiictBue Ten. 3aKOHBI COXpaHeHus"

63 KonTtpoubnas pabora Ne2: o reme "B3aumoneiictue Tei.
3aKOHBI COXPAHEHHUS"

64 KonebarenbHoe nBmxeHne. OCHOBHBIE XapaKTEPUCTUKU
KoJIeOaHUI: TIepUO/I, YaCTOTa, aMILTUTY1a

65 JlaGopaTopHas padora Nel0: "MccnenoBanue 3aBUCUMOCTH
nepuoia KojaebaHuil rpy3a Ha HUTH OT JJIMHBI HUTH"

66 JlaGopaTopHas padora Nell: "Hccrnenosanue 3aBUCUMOCTH
nepuoja KojaeOaHui Mpy>KMHHOTO MasiTHUKA OT Macchl rpysa”

67 MareMaTnuecKkuil ¥ NPy KUHHBIN MassTHUKH.

68 JlaGopaTopHas padora Nel2: "M3mepenue yckopeHUs
cB0OOOIHOTO nageHus"

69 I'apmonunueckue xonedanus . 3aTryxaromue Koaedanus.
Brinyxennsle koneOanus. Pezonanc

70 IIpeBpalieHre sHEprun Npu KojaedaTeIbHOM JBH)KEHUH
VYpok-uccnenopanue npakrtudeckas padora Ne2 "[Iposepka

71 HE3aBUCUMOCTHU Nlepuojia KojaeOaHHil rpy3a, oIBEIIEHHOTO K

JIEHTE, OT Macchl rpy3a’




72

MexaHHU4YecKHe BOJIHEIL. HpOI[O.]'ILHBIe " IIOIICPCYHBbIC BOJIHBI.

CBoiicTBa MEXaHUYECKUX BOJH: MHTEPPEpEeHLNs U AUPPaKIIUSL.

73 JInmuHa BOJIHBI M CKOPOCTH €€ pacipOCTPaHEHUS.
VYpok-uccienoBanue npakrnyeckas padora Ne3

74 "Habmonenne naTepdepeHnny 1 Tudpakiuy BOJIH Ha
IIOBEPXHOCTH BOABI"

75 VYpoxk-koH(pepeHuus " MexaHuueckre BOJIHbI B TBEPIOM Telle,
ceiicMUuYecKHUe BOJIHBL."

76 3Byk. Pacripoctpanenue u oTpakeHue 3ByKa

77 Pemenue 3agau no reme "3Byk"
VYpok-uccienoBanue npakTuyeckas pa6ora Ne4

78 "DKCnepUMEeHTaIbHOE ONpEAEIEHUE TPaHUI] YaCTOTHI
CJIBIIIMMBIX 3BYKOBBIX KOJIeOaHMi"

79 I'poMKOCTB 3ByKa U BbICOTa TOHA. P€30HAHC B aKyCTHKE.

20 VYpok-uccnenosanue npakrudeckas padora NeS
"HaGnronenue u 00bsICHEHHE aKyCTHYeCKOro pe3oHaHca"
HNudpa3Byk u yinbTpa3ByK.

81 Kondepenuus "Mcnons3oBanue yapTpa3ByKa B COBPEMEHHBIX
TEXHOJIOTHSIX"

82 DNEKTPOMarHuTHOE MoJjie. DJIEKTPOMAarHUTHBIE BOJHBIL.

83 CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH
Ypok-koHpepennus "Llkana 3meKTpOMarHUTHBIX BOJH.

84 Hcnonp30BaHne J1eKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3H.
Pagnonoxanus. Kocmnueckas cszp "

25 Pemienue 3a1a4 Ha onpeesieHUe YacTOThI U JJIUHBI
JIEKTPOMAarHUTHOW BOJIHBI

86 DJeKTpoMarHuTHas mpupojia ceeta. CKOpoCTh CBETA




87 BomnHoBbIe cBolicTBa cBeTa: MHTEphepeHIHs U TUPaKIsT

28 JlyuyeBast MoJieNib CBETa U TeoMeTpudeckas ontuka. Mctounuku
CBeTa.
IIpssmonuHeHoe pacnpocTpaHeHue cBeTa. 3aTMenust CoHia u

89
JlyHsL.

90 Otpaxenue cera. [lnockoe 3epkano. 3akoH OTpaKE€HUs CBETA.

91 [TocTpoenune n3odpaxeHunii, cHopMUpPOBAHHBIX 3EPKATIOM

9 [Ipenomnenue cBera. 3akoH npesiomiieHus ceera. [lomHoe
OTpa)keHUE CBETA.
Jlaboparopnasi pabora Nel3: "VccrnenoBanue 3aBUCUMOCTH

93 yTJja NpejoMIIeHUs OT yIJia IaJIeHHus CBETOBOTO Jiyya Ha
IPaHULE «BO3LyX-CTEKIO»"

94 VYpok-uccienoBanue npakruyeckas padora Ne6 "Ananus u
00BACHEHHE ONTUYECKOT0 MUpaxa"

95 Ypok-koHpepeHmus " Vcrnonb30BaHne MOTHOTO OTPAXKEHUS B
ONTUYECKUX CBETOBO/IAaX, ONTOBOJOKOHHAS CBA3b."

96 JIuHza, X011 ay4deil B TuH3e

97 ®dopmysia TOHKOM JIMH3bI
JlaGopaTopHas padora Nel4: "Onpenenenue GoKycHOTO

78 ACCTOSIHUS U ONITHYECKOM CHJIBI COOMparomiei JTHH3bI"
P paromy

99 [Moctpoenue nzo0pakeHuit, CHOPMUPOBAHHBIX TOHKON
JIMH30M.

100 VYpok-koHpepenusa " Onruueckas cuctema GoToarnmapara,
MHUKpPOCKOIIa U Teneckona'

101 I'ma3 kak ontuyeckas cucreMa. banu3zopykocTs u
JaJIbHO30PKOCTh

102 Pasnoxxenue 6enoro csera B criektp. OnbiTel HploTOHA.




Crnoxenue CIICKTPAJIBbHBIX [IBETOB. I[I/ICHepCI/IH CBCTa

103

Ypok-npakTuKyM npakTudeckasi padora Ne7 "HaGmronenue
1 00BSICHEHHE ONBITOB IO Pa3JI0kKEHHUIO OEJI0ro CBETa B
cnektp. [lomydyenue 6emoro 1isera mpu CJI0KEHUH IIBETOB"

104

OnsiTel Pesepdopaa u miianerapHast Moesb aToMa

105

Mopneins aroma bopa. Mcnyckanue u noriomeHue cBera
aTOMOM.

106

KBantbl. JIuHeiuaTbie CIEKTPhI

107

Ypok-nipakTUKyM nmpakTudeckasi padora Ne§ "Habmronenne
CIUIOIIHBIX U JIMHEWYAThIX CIIEKTPOB U3IYUCHUS U
Hucmyckanus"

108

PagnoaxktuBHOCTB. Allb(a-, 6eTa- 1 ramMma-u3IIy4eHUs

109

CTpOGHI/Ie ATOMHOTIO sApa. HyKJ’IOHHaH MOZCIIb aTOMHOT'O AApa

110

PanuoakTuBHEBIC IpCBpallICHUA. M3oTtonbl

111

[Iepnon nonypacnaga aTOMHBIX SAEP.

p— | e | |

112

VYpok-koHpepenuus "JleiicTBUE paIMOaKTUBHBIX U3TyYEHUN
Ha KUBBIE OPraHU3MBI. 3aIUTa OT PATUOAKTUBHOTO
3ydeHus"

113

SAnepHble peakuu. 3aKOHbI COXPAHEHUS 3apsJ0BOrO U
MacCcOBOT'0 YHCET

114

9HCpFI/ISI CBs31 ATOMHBIX ACP. CBs13b MaccChl U SHECPTHUU

115

Pewenue 3amau o reme "SAnepHele peakuuu. JHEPrus CBA3U"

116

Peakuuu cunrtesa u nenenud saep. VICTOUHUKHA SHEpTryun
CoHia u 3B€37

117

Ypok-koHpepeHmus "SnepHast SHEpreTUKa. IKOJIOTHISCKUE
MPOOJIEMBI SIIEPHON SHEPTreTUKN"

118

[MoaroroBka Kk KOHTPOJIBHOH padoTe 1o Teme "Konebanus u




BOJIHBI. CBETOBBIE U KBAHTOBEIE ABJICHUA"

Konrpoabnas padoraNe3: mo teme "KoseGaHus 1 BOJTHBI.

119 "
CBeTOBBIC U KBAHTOBBIC SIBJICHUS

120 Pemenue pacueTHbix 1o Teme "MexaHuueckoe 1BUKeHUE"

121 Pemenne pacueTHBIX U KAUECTBEHHBIX 3a/1a4 110 TEMe
"BzanMoaencTBue Tea"

122 Pemenne pacueTHBIX U KAUECTBEHHBIX 3314 10 TeMe "3aKOHBI
COXpPaHEHHUS PHEPTUH U UMITyJibca"

123 JlabopaTtopHusbie padotbl NelS: 1o teme "MexaHudeckoe
nBmkeHue"

124 JlabopaTtopHusblie padorbl Nel6: o reme "B3anmopeiicTeue
Ten"

125 JlaGopaTopHbie padotbl Nel7: no teme "[Ipocteie
MeXaHU3MbI"

126 Perrenne pacueTHBIX M KAYECTBEHHBIX 3a/1a4 110 TEME
"TennoBelie mpoueccol”

127 Pemenne pacueTHbIX U KaUECTBEHHBIX 3a/1a4 110 TEME
"Bnaxxnocts"

128 Pemenue pacueTHbIX ¥ KauecTBEHHBIX 3a/1a4 1o Teme "KII/]
TEIUIOBBIX ABUATATENEH"

129 Pemenue pacueTHbIX U KaUECTBEHHBIX 33/]1a4 110 TeME "3aKOHBI
MTOCTOSITHHOTO TOKa"

130 IIpomexyTouHass KOHTPOJILHAasI padoTa

131 JlaGopaTopHsblie padorbl Nel8: 1o Teme "3akoHbI
MOCTOSIHHOTO TOKa"

132 JlaGopaTopHubie padoTbl Nel9: o teme "CBeToBble ABIEHUA"

133 Pabota c Texctamu o Teme "3aKOHbI COXpaHEHUS B MEXaHUKe"




134 Pabota ¢ Tekcramu o teMme "KoneOauusa u BoaHb!" 1

135 Pabota ¢ Texkcramu o TeMe "CBeTOBEIE SIBJICHUS" 1

136 Pa6ora ¢ Texkctamu no teme "KBaHroBas u sinepHas pusuka” 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136




