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INOACHUTEJIBHAS 3AIINCKA

[Tporpamma mo ¢u3uke Ha YpOBHE OCHOBHOTO 0OIIero oOpa3oBaHWs COCTAaBJIEHA Ha
OCHOBE IOJIOKCHUM M TPEOOBAaHMI K pe3yjIbTaTaM OCBOCHHS Ha yriIyOJIEHHOM YPOBHE OCHOBHOM
oOpa3zoBarenbHONH Tporpammbl, mnpeactaBieHHbIx B PI'OC 00O, a Takke ¢ y4€Tom
denepanbHOll pabouell mporpaMMmbl BocmHTaHHs W KOHIENIMU MpernojaBaHus y4eOHOro
npeamera «Pu3nKay.

ConepkaHue MpOrpaMMbl 1O (U3MKE HANPABICHO Ha YIOBJICTBOPEHHE TMOBBIIICHHBIX
3arpocoB 00yYaIOUIMXCs, CTPEMAIIUXCS K Ooiee rTy0OKOMY OCBOSHHIO (M3UYECKUX 3HAHUU, U
Ha (opMUpOBaHHE ECTECTBEHHO-HAYYHOW TpaMOTHOCTH oOydaronmmxcs. B mporpamme 1o
¢u3rKe YYUTHIBAIOTCS BO3MOXKHOCTH Y4eOHOro mpeamera B peanu3anuu Tpedoanuiit OI'OC
OOO Kk MmIaHUPYEMBIM JIMYHOCTHBIM M METANPEJAMETHBIM pe3yJbTaTaM OOYYCHHUs, a TaKKe
MEXIIPEIMETHBIE CBS3M €CTECTBEHHO-HAyYHBIX Y4YEOHBIX MPEIMETOB Ha YPOBHE OCHOBHOTO
o0mrero ooOpa3oBaHusl.

[IporpamMma mo (u3HMKe yCTaHABIMBAET paclpelneiieHne Y4eOHOro mMarepHuaia Mo ToaaM
oOyuenust (o KJaccaM), MpeIaraeT MPUMEPHYIO IOCIEN0BATEIbHOCTh HW3YyYEHUS TEM,
OCHOBAaHHYI0O Ha JIOTHKE pa3BUTHS MPEIMETHOTO COACPKaHHS W y4€Te BO3PACTHBIX
0cO0EHHOCTEN 00y4aroIuXxcsl.

[Tporpamma no ¢usuke pazpaboTaHa ¢ HENBI0 OKa3aHUs METOJUYECKON ITOMOIIN YUUTEIIO
B CO3/IaHUU Paboyeii mMporpaMmbl 10 Y4eOHOMY IIPEIMETY.

dusmka SBISETCS CUCTEMOOOPA3yIOIIUM ISl €CTECTBEHHO-HAYYHBIX YY€OHBIX TTPEAMETOB,
MOCKOJNIbKY (pHU3MUecKre 3aKOHBI JIeKAT B OCHOBE IMPOLIECCOB U SIBICHUN, M3y4aeMbIX XUMHEH,
Ouonoruel, acTpoHOMHEH U (U3NIECKON Treorpadueil, BHOCUT BKJAl B €CTECTBEHHO-HAYIHYIO
KapTHHY MHpa, TPENOCTaBIsieT HauOoiee sSCHble 00pas3lbl MPUMEHEHHS HAydYHOrO METo/a
MO3HAaHMS, TO €CTh CI0Cc00a MOy4YeHUs JOCTOBEPHBIX 3HAHUN O MHUpE.

Opnna U3 raaBHBIX 3a71a4 (U3MUEecKoro oO0pa3oBaHUs B CTPYKType o0IIero oopa3oBaHUs
COCTOMT B (DOPMUPOBAHHH €CTECTBEHHO-HAyYHOW TPaMOTHOCTH W HWHTEpeca K Hayke Yy
00yYJaroIIMXCS.

Wzyuenne ¢usnku Ha yrayOn€HHOM YpOBHE TWPEIIOJaraeT YBEpEHHOE BIIaJCHHE
CIIEAYIOIUMHI KOMIIETEHTHOCTSMHU, XapaKTePU3YyIOIIMMHU €CTECTBEHHO-HaYYHYIO I'PaMOTHOCTb:

HAy4YHO OOBSCHSTH SIBJICHUS,

OLICHUBAThH U IOHUMAaTh OCOOEHHOCTH HAYYHOT'O UCCIICIOBAHMS;

WHTEPIPETUPOBATh JTaHHBIE M HWCIOJIb30BATh HAYYHBIC TOKA3aTEIbCTBA IS MONYYCHUS
BBIBOJIOB.

Llenmn wm3ydeHus (U3MKH Ha ypOBHE OCHOBHOTO OOIIEro OOpa3OBaHUsSI ONPEIENCHBI B
Konnenmuu npenogaBanus ydyeOHoro npenMera «Pu3uka» B 00pa3oBaTeIbHBIX OPraHU3ALUAX
Poccuiickoit @enepanuu, peanu3yoIMX OCHOBHbIE 00IIE00pa3oBaTeNbHbIE MPOrpaMMBbI,
yTBepkAEHHON pemenneM Komuiermm MunuctepctBa npocselnieHus Poccuiickoit denepanuu
(npoToxkoit ot 3 gexadpst 2019 r. Ne ITK-4BH).

[enu n3ydeHusi GU3MKU Ha yriayOJIEHHOM YpPOBHE:

pa3BUTHE HHTEpeca W CTPEMJICHUs OOydJalommXcs K HAYYHOMY H3YYEHUIO MPHUPOJIHI,
pa3BUTHE MX UHTEIJIEKTYaTbHBIX U TBOPYECKUX CIIOCOOHOCTEH;

pa3BUTHE TIPENCTAaBIEHHWH O HAydyHOM MeETOo/Ae TO3HaHus U  (OpPMUPOBAHUE
MCCIIEIOBATEIHCKOTO OTHOIICHHS K OKPYKAIOIIUM SIBJICHUSIM;

(GopMHpOBaHHE HAayYHOI'0 MHUPOBO33PEHHUsI KaK pe3yiibTaTa HM3Y4YCHUSI OCHOB CTPOCHUS
MaTepHH U (yHIaMEHTAIBHBIX 3aKOHOB (DU3HKH;



(bopMHupoBaHUE YMEHUHN NMPUMEHATh (PU3HUECKHE 3HAHUS M Hay4HbIE J0Ka3aTelbCTBA JIs
OOBSICHEHHSI OKPYKAIOIIUX SBIICHUI;

dbopMupoBaHUE TPEACTABICHUN O poilu (GU3WMKHU IS Pa3BUTUS APYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHii;

pa3BUTHE TMPEACTABJICHUH O BO3MOXHBIX cdepax Oyaymied mnpodeccuoHaIbHOM
NeSITeNbHOCTH, CBS3aHHOM ¢ (DU3HKOMA, MOATOTOBKA K JalbHEHIIeMy OOYYCHHIO B OSTOM
HaIpaBIICHNH,

¢dbopMHUpoBaHUE TOTOBHOCTH K JajbHEHIIEMY U3y4EHHUIO (PU3UKU Ha YriyOJIEHHOM ypOBHE
B paMKax COOTBETCTBYIOIIHMX Mpoduei 00ydeHns Ha YpOBHE CpEAHEro 001Iero oopa3oBaHusl.

JocTtmkeHne STUX Leneil mporpamMmbl Mo (U3MKE Ha YPOBHE OCHOBHOI'O OOLIEro
o0pa3oBaHMs 00eCTIeYNBACTCS PEIICHUEM CIEeIYIOINX 3a7a4:

npuoOpeTeHre 3HaHWW O JUCKPETHOM CTPOCHHUM BEIIECTBA, MEXAaHMUYECKHX, TETJIOBBIX,
3JIEKTPOMATrHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

npuoOpeTeHre yMEHMM aHaau3upoBaTh U OOBACHATH (U3NUYECKUE SBJIEHHUS HAa OCHOBE
U3YYEHHBIX (PU3HUYECKUX 3aKOHOB U 3aKOHOMEPHOCTEN;

OCBOEHHE METOJI0B PEIIEHUS pacyETHBIX U Kau€CTBEHHBIX 3ajiay, TPEOyIOIINX CO3AaHMs U
UCIOJb30BaHUs (PU3MUYECKUX MOJEJeH, BKIIOYas TBOPUYECKHUE U IPAKTUKO-OPUEHTHUPOBAHHbBIE
3a/a4y;

pa3BUTUE HCCIIEAOBATEIbCKUX YMEHUMH: HAOMIOJATh SBJICHUS U HU3MEPITh (U3NYECKHE
BEJIMYMHBI, BBIABUTATh TUMOTE3bl U MpEjaraTh 3KCIEPUMEHTAIbHBIE CIOCOOBI MX MPOBEPKH,
IUIAHUPOBAaTh M TPOBOAMTH OMBITHI, SKCIIEPUMEHTAIBHBIE HCCISIOBAHUS, AaHAIU3UPOBATH
MOJTyYeHHbIC JAaHHBIE U JIENATh BHIBOJIBI,

OocBOeHHE TPHEMOB pPaboOThl ¢ HHPOpMANHEld (UINIECKOTO CONCPIKAHMS, BKIFOYAS
WHGOPMAIIMI0O O COBPEMEHHBIX JOCTHXKEHUSX (U3UKHM, HHTEpHpeTaluss U KPUTHUIECKOE
OlleHUBaHWe HH(OpMAINH;

3HAKOMCTBO €O cepamu mpodecCHOHATBHON JESITEIBHOCTH, CBSI3aHHBIMU C (DPU3UKOH, U
COBPEMEHHBIMHU TEXHOJIOTUSIMU, OCHOBAaHHBIMU Ha TOCTHKEHUSAX (PU3NUECKON HAYKH.

Ha wusyuenue ¢usuku (yriayOn€HHBI ypoBEHb) Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBanus otBogauTcs 340 vacos: B 7 kiacce — 102 gaca (3 yaca B Hezeno), B 8 kimacce — 102
yaca (3 Jaca B Heneno), B 9 kinacce — 136 yacoB (4 4aca B HEIEHO).



COJAEPKXAHUME OBYYEHUA
7 KJIIACC

Pa3znesn 1. @®usuka u eé poJib B NO3HAHMU OKPYKAKOIIEro MUpa.

®duznka — HayKa O mpupoze. SABieHUs] TPUPOABI (3JTEMEHTHI COoepKaHUsl, BKIIOYAIOLIIe
MEXIpeIMeTHbIE CBs3HM). DPU3NUECKHE SIBICHHUS: MEXaHMUYECKHE, TEIJIOBbIE, IJIEKTPUUECKHE,
MarHUTHBIE, CBETOBHIC, 3BYKOBBIC.

dusnueckue BeMMUMHBL PasMmepHocTh. EgumHunel ¢usmveckux BenuuuH. M3mepeHue
¢u3ndecknx BeMMUMH. OTanoHbl. Dusmdeckue npubopsl. llena nenenus. IlorpemHocTb
n3mepenuii. IlpaBuna GezomacHoro Tpyna mpu pabore ¢ 1a0OpaTOpHBIM 00OpPYTOBaHUEM.
MexnyHaponHas cucrema enuHuil. [lepeBog BHECHCTEMHBIX equHuUIl B equHuibl CH.

Kak ¢usmuka u gpyrue ecrecTBEHHbIE HAyKH HM3y4aloT Mpupony. EcTecTBeHHO-Hay4yHBIN
METOJl TO3HAHMS: HaOIIOJEHUEe, MOCTAHOBKA HAYYHOI'0 BOMPOCA, BBIABIKEHUE THIIOTE3,
SKCIIEPUMEHT IO TIPOBEPKE THUIOTE3, OObsICHEHHWEe Habmomaemoro spieHus. OnucaHue
($U3NYECKUX SBJICHUH C TOMOIIBIO MOJETIEH.

Hemoncmpayuu.

Mexanndeckue, TEMIOBbIE, YJIEKTPUUECKUE, MATHUTHBIC, CBETOBHIE, 3BYKOBBIC SIBICHHUS.

duznueckue TpuOOPHI M MPOIEAypa MPSAMBIX HW3MEPEHUN AHAJIOTOBBIM U HH(PPOBHIM
IPUOOPOM.

Jlabopamopuwvie pabomul u onvimul.

Omnpezenenue MeHb AeTEHUS KaIbl U3MEPUTEIBHOTO MPUOOopa.

N3mepenne paccTosiHUM.

N3mepenue mtomaay 1 o0béMa. MeTo1 majJeTKy.

N3mepenne Bpemenu.

W3mepenne 00bEMa KUIKOCTH U TBEPIOTO Tea.

Omnpenenenre pa3MepoB MalbIX Tel1. MeToa psaoB.

[IpoBeneHne wuccieAOoBaHMS MO TPOBEPKE TUIOTE3bl: JAATBHOCTh MOJETa IIApHKa,
MyIEHHOT' 0 TOPU30HTAJIBbHO, TeM 00JIbIle, YeM OO0JIbIle BHICOTA Ty CKa.

Pa3nen 2. [lepBoHayajibHble CBe/IEHUS O CTPOEHUH BelllecTBA.

CrtpoeHue BeniecTBa: aTOMbl M MOJIEKYJIbI, X pa3Mepbl U Macchl. ONBITHI, JOKa3bIBAIOLINE
JTUCKPETHOE CTPOEHUE BEIIECTBA.

JBmwxenue yacturl BemecTBa. CBsS3b CKOPOCTH JABMIXKEHUS YaCTUI[ C TEMIIEPATYypOH.
bpoynoBckoe nBwxkenue. Juddysus. B3aumopeiicTBue dacThil BemIeCTBAa: MPUTSKEHUE U
OTTaJKHUBaHUE.

ArperaTtHble COCTOSIHHS BEIIECTBA: CTPOCHHUE Ta30B, IKUIAKOCTEHM W  TBEPIBIX
(kpucTamM4ecKux) Ted. B3anmMOCBs3b MEXKIy CBOMCTBAMH BEIECTB B PA3HBIX arperaTHbIX
COCTOSIHMSIX U MX aTOMHO-MOJIEKYJISIPHBIM cTpoeHHueM. OCOOEHHOCTH arperaTHbIX COCTOSHUN
BOJIBL.

Hemoncmpayuu.

Habmonenre 6poyHOBCKOTO ABUKCHHUSL.

Ha6monenne nuddysun.

HabGmonenne sBIeHW, OOBSACHSIOMMUXCS MPUTSHKEHHEM WM OTTAJIKUBAHHEM YaCTHII
BEIIECTBA.

Jlabopamopnsie pabomut u onvimeol.

Ornenka quaMeTpa aToMa METOAOM PS0B (C UCIOB30BaHUEM GoTorpadumii).



OnbITHI IO HAOJIOIEHUIO TEIIOBOTO PACIIMPEHUS Ta30B.

OmnbITHI 10 OOHAPYKEHUIO ACUCTBHSI CUJI MOJIEKYISIPHOTO PUTSKEHHUS.

Paspnea 3. /IBuskeHue 1 B3auMoAeCTBHE TeJl.

Mexanuueckoe aBuxenue. IlyTe u mnepemeinieHue. PaBHOMepHOE W HEPABHOMEPHOE
nsuxkenne. CBOOOAHOE TaZeHHWE KaK MpUMEp HepaBHOMEpPHOro ABMKeHUs Tel. CKOpOCTb.
Cpennsisi CKOpOCTb MPU HEPABHOMEPHOM JBIKEHUU. Pacyér myTH v BpeMeHH JIBHXKECHUSL.

I'paduku 3aBUCHMOCTEH BEIMYWH, ONMMCHIBAIOIMX MABMKeHHE. OOmue MOoHATHS 00
OTHOCHUTEIBHOCTH ABM>KEHUS. CII0KEHUE CKOPOCTEH ISl TN, NBHXKYIIUXCA TapaiesIbHO.

SIBneHne wHepuMH. 3aKOH WHEPUHMH. B3auMomeicTBuUe Ten Kak NMpHYMHA W3MEHCHUS
CKOpPOCTH NIBHKEHHUA Tel. Macca Kak Mepa MHEPTHOCTH Teja B IMOCTYNATEebHOM JABUKCHU U.
[TnotHOCTH BemiecTBa. CBSA3b MIOTHOCTH C KOJMYECTBOM MOJIEKYJI B eIMHUIIE 00bEMa BElIeCTBa.
Cwmecu u criniaBsbl. [ToBepXHOCTHAS U TMHEHHAS JIOTHOCTD.

Cuna kak XapakTepucTHUKa B3aumozenctBus Ten. Cuia ynpyroctd U 3akoH [yka.
N3mepenne cuibl C MOMOINBIO JAMHAMOMETpA. SIBIIeHHE TATOTEHHS W cuia TshkectH. Cuia
TSOKECTH Ha Apyrux niaHetax. Bec Tema. HeBecomocts. CrnokeHue CHUJI, HAmpaBJIEHHBIX IO
onHOM npsamoi. PaBronelctyromas cui. Cuita TpeHus. TpeHue CKOJIbKEHHsI U TPEHHUE IOKOs,
BsI3KO€ TpeHue. TpeHue B IpUpoae U TEXHUKE.

Hemoncmpavuu.

Halnronenne MmexaHn4ecKoro JIBMKEHUS TeTa.

N3mepenre cKkopocTh NPSIMOJIMHEWHOTO JIBUKEHUSL.

Habmonenve sBieHus: HHEPLUU.

HalGroneHre n3MEeHEeHHs CKOPOCTH ITPH B3aUMOJICHCTBUHU TEJ.

CpaBHeHHE Macc 10 B3aUMOJIEUCTBHIO TEl.

CrnoxeHue cujl, HalpaBJICHHbBIX 110 OHOU PSMOIA.

Jlabopamopusie pabomul u onvimel.

Omnpenenenue CKOPOCTH PABHOMEPHOTO JBWIKEHUs (IIapuKa B JKUIKOCTH, MOJEIH
ANEKTPUUECKOT 0 aBTOMOOUJIS M TaK Jajee).

Omnpenenenue cpeqHell CKOPOCTH CKOJBXKEHHMsSI Opycka WM IIapuKa MO HaKIOHHOU
IIJIOCKOCTH.

Omnpenenenue NIOTHOCTH TBEPIOTO TeNA.

OnbIThl, EMOHCTPUPYIOLINE 3aBUCHUMOCTh pacTshkeHusd (nedopmanuu) Npy>KUHBI OT
MIPHIOKEHHOU CHJIBI.

OnBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CHUJIBI TPEHUS CKOJBKEHUSI OT CHJIbI 1aBJICHUS
U XapaKTepa COMPUKACAIOIIMXCS TOBEPXHOCTEN.

Pasnen 4. JlaBiienue TBEPABIX TeJ, KUIAKOCTEH 1 ra3oB.

HaBnenue. Cuna nasienus. CrnocoObl yMEHbIIEHUS U yBEIMUYEHUs JaBieHus. [laBieHue
rasza. 3aBHCUMOCTh JaBJIEHUs raza oT 00béMa u Temmneparypsl. [lepenaya naBieHus: TBEPIBIMU
TeJIaMHU, KUIKOCTAMHU U razamu. 3akoH [lackais. [IlHeBMaTHUeCKuEe MaIIHBL.

3aBUCHMOCTh JaBJCHHSI KUAKOCTH OT TIYOMHBI TMOrpykeHus. [uapocTaTndeckuii
napagokc. Coobmaromuecs: cocynbl. ['mapaBnuueckue MexaHU3Mbl. VICIIONb30BaHHE BBICOKHX
JIaBJIEHUM B COBPEMEHHBIX TEXHOJOTHUSAX. Y CTPOMCTBO BOAOMPOBOJA.

Atmocdepa 3emnu u arMmochepHoe naBieHUe. [IpUUHMHBI CYIECTBOBAHHS BO3IYIIHOM
obomoukn 3emmu. OmnbiT Toppuuemmm. M3mepenue atMochepHOro naBiieHUs. 3aBHCUMOCTH
aTMOC(EpHOr0 JaBJEHUS OT BBICOTHI Haja ypoBHeM Mops. [Ipubopsl mns u3MepeHus
aTMOoc(epHOro AaBJICHUS.



JeiicTBrE KUIKOCTH U Ta3a HAa MOTPYXKEHHOE B HUX TeJo. BrITankuBaromas (apxumenosa)
cwia. 3akoH Apxumena. YCJIOBUE BO3HMKHOBEHHMSI BBITAJIKMBAIOIIEH (apXUMEIOBOM) CUIIBI,
noarekanue. [lnaBanue ten. Bo3nyxoniaBanue

Hemoncmpayuu.

3aBUCHMOCTb JIaBJICHUS ra3a OT TEMIEPaTyphl.

[lepenaua gaBiaeHUs )KUIKOCTBIO U Ta30M.

Coobmaromuecs: Cocybl.

I'mnpaBamueckuit mpecc.

[IposiBnenue neiicTBUs aTMOC(HEPHOTO JaBICHUS.

Cudon.

3aBUCHMOCTh BBITAJIKMBAIONIEH CHIIBI OT 00bEMa MOTPYXEHHON B JKMJIKOCTh YaCTH TeJa U
TJIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAJIKUBAIOILIEH CHUIIbI BECY BBITECHEHHOM KUIKOCTH.

VYcnoBue miaBaHus TeJl: MJIaBAHUE WUJIHM MOTPYKEHUE TENI B 3aBUCKMMOCTH OT COOTHOIIEHUS
IJIOTHOCTEN TeJa U )KUIAKOCTH.

Jlabopamopusie pabomul u onvimeul.

HccnenoBanue 3aBUCMMOCTH Beca Tella B BOAE OT 00bEMa MOTPYXKEHHOW B KUIKOCTh
YacTH Tena.

OrnpenesieHre BBITAIKABAKOLIEH CHIIBI, IEUCTBYIOLIEH HA TEJIO, OTPYKEHHOE B JKUJKOCTb.

[IpoBepka HE3aBHCUMOCTH BBITAJIKUBAIOIIEH CHUJIbI, ACHCTBYIONIEH Ha TEJO B *KHUJKOCTH,
OT Macchl Telna.

OnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAJIKUBAIOLLEH CUIIbI, JEMCTBYIOLIEH Ha TEJIO
B JKUJKOCTH, OT 00bE€Ma MOrpyXKEHHON B )KUJKOCTh YACTH TeJa U OT INIOTHOCTU >KUJKOCTH.

KoHcTpynpoBanue apeoMerpa WM KOHCTPYMPOBAHUE JIOAKM U OIpEACNIeHHE €€
rPy30M0AbEMHOCTH.

Pa3nen 5. Pabora u MOIIHOCTB. JHEprus.

Mexanundeckasi paboTa I CHJI, HAITPABJICHHBIX BIOJIb JHHUH MIEpeMeIIeHnsl. MOITHOCTb.

[IpocThie MeXaHWU3MBI: pbIYAr, BOPOT, OJIOK, TIOJUCIACT, HAKJIOHHAS TUIOCKOCTh,
HOXHUYHBIA MeXxaHu3M. MoMeHT cuibl. PaBHoBecue poiuara. [IpaBuno momenToB. [lpumenenue
npaBujia paBHOBecUs pbluara K Osoky. «3omoroe mpasBmio» MexaHuku. KIIJ[ mpocteix
MexaHu3MOB. [IpocTbie MeXaHU3MBI B OBITY, TEXHUKE, )KUBBIX OpraHu3Max.

Mexannueckas sHeprusa. Kunernueckas u mnoTeHuumanpHas d3Heprus. IIpeBpamenue
OJTHOTO BUJIa MEXaHMUYECKOW SHEPruu B JIPyroil. 3aKOH COXpPAHEHUS M MPEBPAIECHUs YHEPTUU B
MEXaHHKE.

Hemoncmpavuu.

[TpuMepbl TPOCTHIX MEXaHU3MOB.

Jlabopamopusie pabomul u onvimel.

HccnenoBanue ycioBuil paBHOBECHUS pblyara.

N3mepenue KI1/] Hak10HHOM MIOCKOCTH.

N3yyenue npaBuia peluara AJis MOABUAKHOTO U HEMOJBUKHOTO OJIOKOB.

Onpenenenne KIIJ[ mogBuxHOT0 ¥ HETTOABUKHOTO OJI0KA.

Ornpenenenue paboTHI CHIbI YIIPYTOCTH MPU MOABEME I'PY30B MPU MOMOIIHN MOABUKHOTO
Omoka.

N3yuenne 3akoHa COXpaHEHUSI MEXAHUYECKOU SHEPTUH.

8 KJIACC



Paspnes 6. TermioBble siBJIeHUS.

OcHOBHbIE MOJIOXKEHUS MOJIEKYJISIPHO-KMHETHUECKOM TEeOpUHU CTpoeHus BellecTBa. Macca
U pa3Mepbl aTOMOB M MoOJeKyJ. ONbITbl, MNOATBEPKAAIONIME OCHOBHBIE IOJIOKEHUS
MOJIEKYJIIPHO-KHHETUYECKON TEOpUH.

Mogenu TBEpAOTO, KUIKOTO U TA3000pa3HOr0 COCTOSIHHI BeliecTBa. Kpucranmmueckue u
amop¢usbie Tena. ['padeH — HOBBIN MaTepua JJisl HOBBIX TEXHOJNOTHH. TEeXHOIOrHH MONydeHuUs
HCKYCCTBEHHBIX aiMa3oB. OOBsICHEHHE CBOWCTB Ta30B, KUIKOCTEH M TBEPIBIX TET HA OCHOBE
MOJOKEHUH MOJIEKYJIAPHO-KUHETUYEeCKOM Teopuu. [[OBEpXHOCTHOE HATS)KEHUE, CMauuBaHMUE,
KanuJUISIpHbIe sIBJICHUs. TeMoBOe paclIMpeHHEe U CxKaThe. 3aBUCHUMOCThH [JaBJICHHS Taza OT
00bEMa, TeMIepaTyphbl.

Temneparypa. CBsA3b TemmepaTypbl CO CPEAHEH KHUHETUYECKOM SHepruer TErioBOro
JNBUKEHUA 4acTUL. TeMIepaTypHble IIKAJIbI.

Buyrpennsiss sneprus. CriocoObl M3MEHEHHS BHYTPEHHEW HHEPruu: TeIUionepenavya u
coBepiieHue padboTel. Buasl Temonepenayn: TeNIonpoBOIHOCTh, KOHBEKIUS, U3JIydeHHe. Bupl
TeMJIonepeaavn B MpUpojie U TexHuke. HeoOpaTUMOCTh TEMIIOBBIX MPOIIECCOB.

KonndectBo Tenmnorel. YaenbHas TEMIOEMKOCTh BEIIECTBA. TEMIOOOMEH M TEIIOBOE
paBHOBecue. 3akoH HploToHa-Puxmana. YpaBHeHue TenioBoro 6aiaHca.

[InaBiieHre U OTBEPIEBAHUE KPUCTAIIIMYECKUX BEIIECTB. Y EJbHAS TEIJIOTA IJIABJICHHUS.
[TapooOpazoBanue u KOHJeHcaln. Hcnapenue. Kunenue. VnenoHas TEIJIoTa
napooOpa3oBaHus. 3aBUCHMOCTb TEMIEpaTypbl KHIEHHS OT aTMOc(epHOro aBJICHHS.
Hachbli1ieHHbIi 1 HEHAChIIIEHHBIN TTap. BiakHOCTh BO3TyXa.

DHeprust TOIJIMBA. Y AelibHasl TeII0Ta CrOpaHUsl.

[TpuHIUnbl  paboThl TeruioBbIX aBurareiei. KIIJ[ TermoBoro apuratens. TemnsoBbie
JIBUTATENN U 3aIlUTa OKPYKaromiel cpeapl. TenaoBble MOTEPU B TEINIOCETSX.

3aKOH COXpaHEHUs U MPEBPAIICHUS SHEPTUU B MEXAaHUYECKUX U TEIUIOBBIX MpOIeccax.

Hemoncmpauyuu.

Hab6mronenre OpoyHOBCKOTO JIBHIKCHHS.

Ha6monenne nuddyszun.

Habmonenre sBIeHUH TOBEPXHOCTHOTO HATSKEHHS, CMAuMBaHUS M KalWJUIAPHBIX
SIBJIEHUM.

HaGmronenne TemioBoro pacmmpeHust Ted.

W3menenune naBieHus rasa npyu U3MEHEHUU 00bEMa U HArPEBAHUU HIIM OXJIAXKICHUH.

[IpaBuia u3MepeHus: TEMIIEPATYPHI.

Buael Tennonepenaymu.

OxuaxxieHue Ipu COBEPIIEHUU PaOOTHI.

HarpeBanue npu coBepiieHn# pabOThl BHEIIHUMH CHJIAMH.

CpaBHeHUE TEMIOEMKOCTEN pa3IMuHbIX BEIIECTB.

HaOmroneHue xunenus.

Habmoienre nocTosHCTBA TEMIIEPATYPHI IIPH IIABJICHHUH.

Mopnenu TenaoBbIX ABUTATENIEH.

Jlabopamopuwvie pabomul u onvimeul.

OMnBITHI 110 OOHAPYKEHUIO JEHCTBUS CHIT MOJIEKYJISIPHOTO TTPUTSIKEHUSI.

OnbITHI IO BBIPAIIMBAHUIO KPUCTAIIIOB MOBAPEHHOM COJIM MJI caxapa.

N3mepenue Ttemmepatypsl TOpU TOMOIIM JKUIKOCTHOIO TEpMOMETpa U JIaT4yHKa
TEMIIEPATYPHI.



OnbITHI 110 HAOJIIOIEHUIO TETJIOBOTO PACIIMPEHUS Ta30B, )KUIAKOCTEH U TBEPABIX TEI.

Omnpeznenenre naBieHUs BO3Ayxa B OajIOHE MITPUIA.

HccnenoBanue 3aBHCUMOCTH JaBJICHHS BO3/lyXa OT €ro 00bEMa U TeMIepaTyphl.

[IpoBepka THUIIOTE3bl JMHEWHOH 3aBUCHUMOCTH JUIMHBI  CTOJOMKA O KMJKOCTH B
TEPMOMETPUIECKON TPYOKEe OT TEMIIEPATYPHI.

HaGOmonenre m3MeHeHUs: BHYTPEHHEW OSHEpPruu Teia B pe3ylbTaTe Teruionepefadud |
paboThl BHEIIHUX CHUJI.

UccnenoBanue sBiaeHUs TEMIO0OMEHA MPU CMEITUBAHUH XOJIOAHON U TOPSYEH BOJIBI.

OrnpenesieHne KOJUYECTBA TEMJIOTHI, MOTYYEHHOTO BOAOW MPU TEIJIO0OOMEHE ¢ HAarpeThIM
METAJUIMYECKUM ITUJIMHIPOM.

OmnpezneneHre MOIHOCTH TEIJIOBBIX MOTeph (3akoH HpioToHa-Puxmana).

Onpenenenne yaeabHON TEMIOEMKOCTH BEIIECTBA.

HccenenoBanue npouecca UCIapeHus.

OrnpenenieHre OTHOCUTENIBFHOM BIAXKHOCTH BO3yXa.

OrnpenenieHne yaeabHON TEIUIOTHI IIABJICHUS JIb/A.

Pa3znen 7. dinekrpuyeckue U MATHUTHBIE SIBJICHUS.

Onekrpu3anus Teda. [[Ba poaa 3JeKTpUUECKHX 3apsaaoB. B3amMonencTBHE 3apsyKEHHBIX
ten. 3akoH Kyiona.

Onekrpuueckoe none. Hanpsok€HHOCTh 3nekTpuueckoro nois. [IpuHiun cynepno3uuuu
AJIEKTPUYECKUX MOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocutenu »snekTpuyeckux 3apsioB. DJIEMEHTApHBIN 3JeKTpudeckuil 3apsa. CTpoeHue
atoMa. [TpOBOJHUKH, AUAJIEKTPUKU U MOJIYINPOBOJHUKH. 3aKOH COXPAHEHUS 3JIEKTPUUECKOIO
3apsiaa.

DJEKTpUYECKUI TOK. YCIIOBHSA CYyIIECTBOBAaHUS DJIEKTPUUECKOro ToKa. McTouHuku
MMOCTOSIHHOT'O TOKa. JleHCTBUSI 3JIEKTPUYECKOro TOKa (TEMJIOBOE, XMMHUYECKOE, MarHUTHOE).
DJIEKTPUYECKUM TOK B METAJIAX, KUJIKOCTIX U ra3ax.

OnekTpuyeckas 1enb. Cuiia Toka. DJIEKTPUYECKOe HANpsHKEeHUE. AMIIEpMETP U BOIBTMETP
B LIETIH MOCTOSTHHOrO ToKa. COMpOTHUBJICHNE MPOBOJAHUKA. Y I€TbHOE COMPOTUBJIEHUE BEUIECTBA.
3akoH Oma juis yuactka nenu. [locnenoBarenpsHoe U napaieabHOE COSIMHEHUE TPOBOIHUKOB.
OJIC B 1enu mocTOSHHOrO TOoKa. 3akoH Oma st moiHou 1enu. [IpaBuna Kupxroda. Pacuér
IPOCTBIX AJEKTPUUECKUX Lieneil. HennHelHble 31eMEeHTHI.

PaGoTa n MOIIHOCTE 351eKTpUYEcKOro Toka. 3akoH Jlxoymnsa-Jlenna. DnexTpudeckue menu
Y IOTPEOUTENHN IIEKTPUIECKON 3HEpruu B ObITy. KopoTkoe 3ambIkaHuE.

[TocrossHHBbIE MarHuThl. B3anMOIENCTBHE MOCTOSHHBIX MAarHUTOB. MarHuTHOE MOJIE.
MaruuTHOE 1oJjie 3eMJIM U €ro 3HauYeHHe T )KU3HU Ha 3emie. OnbIT Dpereaa. MarHuTHoe mosie
aNeKTpHUecKoro Toka. OnbiT Ammepa. IIpuMeHeHne 31eKTpOMAarHUTOB B TeXHHKE. [leficTBhe
MAarHUTHOrO MOJII Ha MPOBOAHUK ¢ TOKoM. Cuiia Amnepa W onpeaeneHue €€ HalpaBJIeHUS.
DneKkTpoABUraTeNb MOCTOSHHOTO ToKa. Mcronb3oBaHME 3JIEKTPOJABUIaTeNieil B TEXHUUYECKUX
YCT-pOiCTBAaX U HA TPAHCIOPTE.

Onbitel  Dapanes.  SIBieHue dNeKTpoMarHuTHOM uWHAyknuu. IlpaBuno  Jlenna.
Onektporenepatop. CrnocoObl TMONXYYEHHS SIEKTPUYECKOM DSHEpPruu. OIEKTPOCTAHIIMHM Ha
BO30OHOBJISIEMBIX MCTOYHUKAX SHEPIHH. DKOJIOTMYECKUE MPOOIEMbl SHEPreTUKU. TOIIMBHbBIE
AIIEMEHTHI U DJIEKTPOMOOUITH.

JHemoncmpauyuu.

DJeKTpU3aLus TeJ.

JIBa pona 3JeKTpUYECKUX 3apsAI0B U B3aUMOJICHCTBUE 3aPSAKECHHBIX TEJI.



YCTpONCTBO U IEUCTBUE AJIEKTPOCKOIIA.

DnexTpocTaTuyecKkass MHAYKIIHS.

3aKOH COXPaHEHUS JIEKTPUYECKUX 3apsi/I0B.

MogenupoBaHue CUJIOBBIX JIMHUN JIEKTPUYECKOTO TMONS C TMOMOIIBI0 OyMaKHBIX
CYJITAaHOB.

[IpOBOAHUKH U TUAJIEKTPUKH.

McTouHMKM TOCTOSTHHOTO TOKA.

JleficTBUS 27IEKTPUYECKOro TOKa.

DJIEKTPUYECKUM TOK B HKHUJIKOCTH.

I"azoBsIit pasps.

N3mepenue cuiibl TOKa aMIepMeTpoM.

N3Mmepenune 3meKTpuYecKoro HanpsiKeHUsI BOJIbTMETPOM.

PeoctaT 1 Mara3uH conpoTHBIIEHHII.

B3anmoneiicTBHE MOCTOSHHBIX MAarHUTOB.

MopennupoBaHre HEBO3MOXHOCTH Pa3ACIeHUs MOICOB MarHuTa.

MonenupoBaHue MATHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB.

OmnsIT Opcrena.

MarsnuTtHoOe€ 1oJje Toka. DJIEeKTPOMarHur.

JlelicTBuEe MarHUTHOTO MOJISI HA MPOBOJHUK C TOKOM.

DNeKTpOABUTaTENb TOCTOSHHOI'O TOKA.

OmnbiTel Dapajes.

DNEeKTpOreHepaTop NOCTOSHHOI'O TOKA.

Jlabopamopuwvie pabomul u onvimeul.

OMnBITHI 110 HAOTIOACHUIO JICKTPU3AIMH TEJ TPH COPUKOCHOBEHUH U UHIYKITUEH.

HccnenoBanue neicTBUS 3JIEKTPUYECKOrO MO Ha MPOBOJAHUKU U JUAIIEKTPUKHU.

COopka 1 UCTIBITAHUE DIIEKTPHUECKON IIETH MOCTOSHHOT O TOKA.

UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, TPOTEKAIOIIETO YEPE3 PE3UCTOP, OT HAMPSIKECHUS
Ha PEe3UCTOPE U COMPOTUBIIEHUS PE3UCTOPA.

OnbIThI, JEMOHCTPUPYIOILIME 3aBUCUMOCTh AJIEKTPUUYECKOTO CONMPOTUBJICHUS MPOBOJHUKA
OT €ro JJIMHBI, IIJIOLIAAN MONEPEYHOr0 CEYEHUs U MaTepuaa.

Onpenenenue yJ1eIbHOT0 CONPOTUBIECHUS IPOBOIHUKA.

[IpoBepka mpaBuiia CIOKEHUSI HANPSHKEHUM MPH MOCJIEIOBATEILHOM COCAHMHEHHH ABYX
PE3UCTOPOB.

[TpoBepka npaBuiia sl CUIIBI TOKA PU NApaJUIEIbHOM COEIMHEHHUH PE3UCTOPOB.

Onpenenenne D/1C 1 BHyTpEHHEr0 COMPOTUBIICHUS] UCTOYHUKA TOKA.

ITpoBepka npaBun Kupxroda.

IIpoBepka BeimoaHeHus 3akoHa OMa I OJIHON L EMN.

W3ydyeHne  BOJIbTAMIIEPHBIX  XApAaKTEPUCTUK  HEJIUMHEUWHBIX  HJIEMEHTOB  (JIaMIIbl
HaKaJWBaHUs WIH MOJTYIPOBOJIHUKOBOTO JUOAA).

Omnpenenenue pabOThI STEKTPUYECKOTO TOKA, HIIYIIETO Yepe3 PE3nuCTop.

OmnpeneneHue MOIIHOCTH 3JIEKTPUUECKOr0 TOKA, BBIACISIEMOM Ha pe3ucTope.

Omnpenenenue KIIJ] narpeBaTesns.

WccnenoBanue MarHUTHOTO B3aUMO/1I€MCTBUS TOCTOSIHHBIX MAarHUTOB.

W3ydyeHre MarHuTHOTO TOJIs1 TIOCTOSIHHBIX MATHUTOB TIPH UX OOBbEIMHEHUH M pa3/ICIICHUH.

UccnenoBanue neiicTBUS AIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



OnbIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTh CHJIBI B3aUMOJEUCTBUS KATyIIKH C TOKOM M
MarHurta OT CUJIbl M HAlpaBJICHUs TOKA B KAaTyUIKE U OT HaIU4yus (OTCYTCTBHUS) CEpJACUYHHMKA B
KaTyLIKE.

N3y4yenue neiicTBUS MarHUTHOTO 110JIsE HA IPOBOJHUK C TOKOM.

KoncrpyupoBanue 1 uzyueHue paboThl 2IEKTPOABUTATETIS.

N3mepenne KII/] anexTpoaBuraTesibHON yCTaHOBKH.

OnpIThl 1O MCCIEIOBAHUIO SIBJICHUS JJICKTPOMArHUTHOW HHAYKIMH: UCCIEIOBaHUE
W3MEHEHUHW 3HAYEHUS U HAMPaBJICHUS UHAYKIIMOHHOIO TOKA.

9 KJIACC

Pa3nen 8. Mexannueckue siBJIeHHS.

Mexanudeckoe ABHKeHHe. MartepuanbHasi Touka. CrocoObl ONMUCaHUS MEXaHHYECKOTo
JOBUKEHUS: TaONM4HBINA, rpaduuyeckuii, aHanutudeckuii. Cucrema orcuéra. OTHOCUTEIBHOCTh
MEXaHUYECKOT O ABUKCHHUS.

BekTopHbIE BENMYMHBL, ONEpPALMM C BEKTOPAMH, INPOEKLUHUH BEKTOpa. Paauyc-BekTop
MaTepUaJIbHON TOYKH, IIEPEMEIIECHNE Ha IJIOCKOCTU. PaBHOMEpPHOE NPSAMOINHENHOE IBUKECHHE.
HepaBHomepHOe mnpsMonuHenHoe aBuxkeHue. CpenHsss M MIHOBEHHas CKOPOCTh Tela IIpH
HEPABHOMEPHOM JIBHKECHUU.

Yckopenue. PaBHOyckOopeHHOE NPSAMOJIMHEHHOE JBUXKEHHE. YCKOpPEHHE CBOOOIHOIO
najgenus. Oneitel [Nanumes.

['paduueckas uHTEpIPETALIUS YCKOPEHHSI, CKOPOCTH, MPOUIEHHOr0 MMyTH U TIepeMeEIIeHuUs
JUTSL IPSIMOJIMHENHOT O IBUKCHHUS.

JIBnxeHue Tena, OpoleHHOr o MO/ YIJI0M K TOPU30HTY.

JBrKeHue no OKpyKHOCTH. JIMHEWHas CKOpPOCTh, YIJIOBas CKOPOCTh, MEPUOJ M 4aCTOTa
oOpalieHus IpU pPaBHOMEPHOM JBHKEHHU IO OKpYXHOCTU. CKOpOCTb M YCKOpEHHE Ipu
JBUKEHUU IO OKPY’KHOCTH.

BekTop cumnbl. PaBHOAEHCTBYIOMIAS CUITA.

Ilepssiii 3akoH HprotoHa. Bropoit 3axkon Herotona. Tpernii 3akoH HeroTona. IIpuniun
CYIIEpPIIO3ULIUU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuja TPEHMSI CKOJIbXKEHUs, CUJIa TPEHUs
IIOKOsI, Apyrue Buasl TpeHus. Koagpunuent tpenus.

JIBM>KEHHE TeN IO OKPYKHOCTH IO ACHCTBUEM HECKOJIBKUX CHIL.

3akoH bepHymum u nogbéMHas cuna kpbiia. COBpEMEHHBIE JIETATEIbHBIEC allllapaThl, Cyaa
Ha MOJBOJHBIX KpPbUIbSX, AHTUKPBLIO HAa CKOPOCTHBIX aBTOMOOWISAX. J[BHMXKEHME Ioe3na Ha
MAarHUTHOW MO YIIKE.

Cuna TsKecTH M 3aKOH BCEMHUPHOI'O TATOTEHUs. /[BH>KEHHE Tell BOKPYT I'PaBUTALIMOHHOIO
ueHtpa (B ToM uuciie mianet Bokpyr Connua). [lepBas kocMuueckast ckopocTs. HeBecomocTs u
neperpysKu.

PaBHOBecHe MaTeprabHON TOYKH. AOCOIIOTHO TBEPIOE Teno. PaBHOBecHe TBEPAOro Tea
C 3aKpEIUIEHHOM OCBIO BpauieHus. MoMeHT cuibl. LleHTp TsokecTu.

Wmnynsc tema. M3meHenne wummyinbca. MMIynsc CHIBL.  YIPyroe H  HEyIpyroe
B3aUMOJIEHCTBHE. 3aKOHBI U3MEHEHMS U COXPAHEHUS UMITyJIbca. PEakKTUBHOE IBUKEHUE.

Mexanuueckasi pabora u MouiHocTh. PabGota cun TsbKecTH, ynpyroctd, TpeHus. CBs3b
sHepruu U paborsl. I[loTeHuManbHAass 3HEPrus Tena, MOAHSITOrO HaJl TMOBEPXHOCTHIO 3EMJIH.



[TorennmanbHas sHEprus cxaTod npyxuHbl. Kunetnueckas sHeprus. Teopema 0 KHHETHY €CKOU
SHEPruu. 3aKOH U3MEHEHHUS U COXPAHEHUS MEXaHUYECKOU IHEPrUH.

Hemoncmpayuu.

Habmoenre MexaHnueCcKoro JABM)KEHUS Tella OTHOCHTENFHO Pa3HbIX TN OTCYETA.

CpaBHeHuUe IyTell 1 TPAaEKTOPUI ABUKEHHS OJHOI'O U TOT'O )K€ TeJla OTHOCUTEIbHO Pa3HbIX
TEJ OTCYETA.

N3mepeHne CKOPOCTH U YCKOPEHUS TPAMOJIMHENHOTO JIBUKEHUS.

HccnenoBanue Npu3HaKOB paBHOYCKOPEHHOIO ABUKEHUS.

Habmonenue qBruKeHust Tela 1Mo OKPY>KHOCTH.

Habmonenre MexaHWYEeCKUX SIBJICHHUM, MPOUCXOASNMX B cucteMe orTcuéra «Temexkan
pu €€ paBHOMEPHOM M YCKOPEHHOM JIBUYKEHUHU OTHOCHTENIbHO KabuHeTa (QU3HKH.

HabGmonenne paBHOBecHs Tell, CBOOOJHOrO TaJeHHUs, KoilebaHHS MasTHHKA B
MHEPLHAIBHBIX CUCTEMaX KaK MOATBEPKIECHUE NPUHIIUIIA OTHOCUTEIBHOCTH.

3aBUCUMOCTb YCKOPEHHUS Te€lla OT €ro Macchl U AEHCTBYIOLIEH Ha HETO CHIIBI.

Haburonenue paBeHcTBa CUII IIPU B3aUMOZEHCTBUM TEI.

H3meHeHue Beca Tesa Npu YCKOPEHHOM JIBUYKEHUU.

[lepenaua ummysbsca npu B3aMMOIEMUCTBUH TE.

[TpeoOpazoBaHus JHEPIUM IIPU B3aUMOJICHCTBUM TEI.

CoxpaHeHue UMIyJibca Ipu abCOMIOTHO HEYIIPYTrOM B3aUMOJIEHCTBUH.

CoxpaHeHue uMITyJIbca IpU YIPYromM B3aUMOJIeHCTBHUHU.

Habmoienre peak THBHOTO JIBHKEHUSI.

CoxpaHeHHe YHEPruH MPH CBOOOTHOM IMaCHHUH.

CoxpaHeHHe PHEPIUH NIPU IBUKEHUU TeJla MO JeHCTBUEM NIPYKUHBI.

Jlabopamopuwvie pabomul u onvimeul.

KoHcTpynpoBaHue TpakTa I pa3sroHa M JajdbHEUIIEro paBHOMEPHOIO ABUKEHHUS LIapUKa
WM TEJIEKKH.

Omnpenenenue cpeaHel CKOPOCTH CKOJbKEHUs Opycka MM ABWKEHHS IIapuKa 110
HAKJIOHHOU IUIOCKOCTH.

Omnpenenenne yCKOpeHHs] Tella MpPU PaBHOYCKOPEHHOM JBI)KEHHH IO HAKJIOHHOU
IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTU MYTH OT BPEMEHH IpPU PAaBHOYCKOPEHHOM IBMXKEHHUU 0e3
HAYaJIbHOW CKOPOCTH.

ITpoBepka runoTesbl: €ciiy MpU PaBHOYCKOPEHHOM JIBUKEHUHU 0€3 HadyallbHOM CKOPOCTH
IIyTU OTHOCSITCS KakK Psii HEUETHBIX YHMCENl, TO BPEMEHA OJJUHAKOBBI.

HccnenoBanue ABMKEHUS Tea, OPOIIEHHOT O MO/ YTJIOM K TOPU30HTY.

HccnenoBanue 3aBUCHMOCTH CUJIbI TPEHUSI CKOJIBKEHUSI OT CUJIbI HOPMAJIbHOTO JaBJIEHHUS.

Omnpenenenne K03 PHUITMEHTA TPEHUS CKOJIBKECHUSI.

Omnpenenenue )XECTKOCTH NPYKUHBL.

WccnenoBanue 3aBUCUMOCTU CHJIBI YIIPYTOCTH, BO3HUKAIOLIEH B IPYXKUHE, OT CTEHNEHU
nedopMaIMK MPY>KUHBI.

Omnpenenenne pabOTBl CWJIBI  TPEHMs] IpA PAaBHOMEPHOM JIBJKEHUU Tejla 110
TOPU30HTAIBHON MTOBEPXHOCTH.

Omnpenenenue pabOTHl CHJIBI YNPYrOCTH IpH MOABbEME TIpy3a C MCHOIb30BAaHHUEM
HEMOJBUKHOT'O U TTOJIBUKHOTO OJIOKOB.

Paznen 9. Mexannueckue koJie0aHusi ¥ BOJIHBI.



KonebatenpHoe nBuxkeHue. OCHOBHBbIE XapaKTEPUCTUKU KojeOaHUU: IEpHOA, 4acToTa,
amruutyna. ['apmonndeckue konebanus. 3aryxaromue Kojaebanus. BeiHy X aeHHbIE KoIeOaHuUs.
Pe3onanc.

MaTtemMaTH4eCKUi U NPy KUHHBIH MasTHUKU. [IpeBpaileHue s3HEpruu mpu KojaedaTeIbHOM
JBUKEHUU.

Mexannueckue BosHbI. [IpomonbHble W mornepeyHble BOJHBL. (CBOMCTBA MEXaHMYECKHX
BONMH: MHTepdepeHuus u audpaxnus. mHa BOMHBI M CKOPOCTh €€ pacHpOCTpaHEHHUS.
MexaHundeckue BOJHBI B TBEPAOM Telle, CEHCMUYECKHE BOJIHBI.

3Byk. PacnpocTtpanenue u oTpaxeHue 3Byka. [ pOMKOCTh 3ByKa M BbICOTa TOHA. Pe3oHaHc
B akyctuke. MH(pa3Byk u ynbTpa3Byk. lcnonmp3oBaHue yibTpa3Byka B COBPEMEHHBIX
TEXHOJIOTUSX.

Hemoncmpauyuu.

Habmonenne konebanuii Te Mo AEHMCTBUEM CHJIBI TSDKECTH M CUITBI YIPYTOCTH.

Ha6umonenue konebaHuii rpy3a Ha HUTH U Ha IPYKHUHE.

HaGmronenne BRIHYKIEHHBIX KOJIEOAHUI U pe30HaHCa.

PacnipocTpanenue npo1osbHbIX U TONEPEYHBIX BOJIH (Ha MOJIEIH).

Ha6monenue nareppepeHnu 1 qudpakiiy BOJIH Ha TOBEPXHOCTH BOJIBI.

Ha6uroieHne 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKycTHUYECKHI pe30HaHC.

Jlabopamopuwvie pabomul u onvimol.

OmnpezneneHre 4acToThl U Ieproja KoJIeOaHNi MaTeMaTHUYEeCKOr0 MasiTHHKA.

OmnpezneneHre 4acToOThl U Mepuoja KoJeOaHuil MPyKMHHOT'0 MasiTHUKA.

HccnenoBanue 3aBUCUMOCTH Tepro/ia KoJeOaHUH Ipy3a Ha HUTH OT JJIMHBI HUTH.

HccrnenoBanre 3aBUCHMOCTH Iepuo/ia KoJeOaHWN MPYKMHHOTO MasTHHKAa OT MAaccChl
rpysa.

[TpoBepka He3aBUCUMOCTH IepHoja KoieOaHui rpy3a, MOABEIIEHHOTO K JEHTE, OT MacChl
rpysa.

OmnbITHL, JEMOHCTPUPYIOIIKE 3aBUCUMOCTD ITepHo/ia KoJeOaHu MPYKMHHOT'0 MasiTHUKA OT
Macchl Tpy3a U KECTKOCTU MPYKUHBI.

W3mepenne yckopeHusi CBOOOIHOrO MaJeHHUs.

Paznen 10. DiieKTpoMarHuTHOE 110J1€ M 3JIeKTPOMATHUTHBIE BOJIHBI.

ONEeKTpOMarHuTHOE MOoJje. DJIEKTPOMAarHUTHbIE BOJIHBL. CBOMCTBA 3JIEKTPOMArHUTHBIX
BousiH. Illkana snekTpoMarHuTHBIX BOJIH. M cnonb30BaHne 31€KTPOMarHUTHBIX BOJIH JUIsl COTOBOM
cBsa3u. Panpnonokamnusa. Kocmuueckas cBsi3b.

OnexTpomaruutHas npupoja ceta. CkopocTh cBera. BonHoBbIE cBolcTBa cBera:
uHTephepeHIus U AUPPAKIIMSL.

emoncmpauuu.

CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.

WNutepdepenius u nudpakius cBera.

Jlabopamopuwvie pabomul u onvimeul.

N3yuyeHne CBONCTB 3JEKTPOMArHUTHBIX BOJH C IOMOIIBI0 MOOMIIBHOTO TeneoHa.

[TpoBeneHre OMBITOB MO HAOIIOICHUIO HHTEep(EepeHIINN U U paKluy CBETa.

Pa3nen 11. CBeToBbIe siBJICHHS.

JlyueBas Mozjenb cBeTa U reoMmerpuueckas ontuka. Mcrounuku ceta. Ilpsmonuneiinoe
pacnipoctpanenue cBera. 3atMenuss ConnHua u Jlynsl. Otpakenue cBera. [lmockoe 3epkaro.
3akoH oTpakeHus cBeta. [locTpoeHune u3oopakeHuit, CHOpMUPOBAHHBIX 3EPKAJIOM.



IIpenomnenne cBera. 3akoH ImpenomiieHus cBera. [lomHoe oTpakeHue CBeTa.
Hcnonb3oBaHKe NOIHOIO OTPAXKEHUS B ONITUYECKUX CBETOBOZAX, ONTOBOJIOKOHHAS CBS3b.

Jlunza, xox mydeir B smH3e. Dopmyna TOHKOH JMH3BL [locTpocHHME H300paKCHHI,
cOpMHUPOBAHHBIX TOHKOW IJWMH30H. OnTHueckas cucTeMa QoTroanmnapaTa, MHUKPOCKOMAa U
teneckomna. ['1a3, kak ontuyeckas cuctema. biM3opykocTs U AaJIbHO30PKOCTb.

Pasnoxenue 0enoro ceera B criekTp. OnbiTel HetoTOHA. Clo’keHHEe CIIeKTPaJIbHBIX IBETOB.
Hucnepcus ceera.

Jemoncmpauyuu.

IIpssMonuHeHOE pacIpOCTPaHEHUE CBETA.

OTpakeHue cBeTa.

[Tomyuenue n300pakeHUN B MIJIOCKOM 3€pKaJie.

IIpenomnenue ceera.

OnTuyeckuil CBETOBOJ.

Xon mydeil B coouparouieil JuH3e.

Xop Jydel B pacCenBaroleH JIHH3E.

[Tonmyuenue n300pakeHUl C OMOIBIO JIUH3.

[Tpunnun aefictBus ¢oToamnmnapara, MUKPOCKOIA U TEIECKOIIA.

Monens rinasa.

Paznoxxenue 6enoro cBera B CIEKTP.

[Tonyuenue Oenoro cBera NpH CI0KEHUHU CBETa Pa3HbIX I[BETOB.

Jlabopamopuwvie pabomul u onvimeul.

HccnenoBanue 3aBUCUMOCTH yTila OTPaXKEHUSL CBETOBOI'O JIyya OT YIJIa MaJIeHHUs.

N3ydenne cBOMCTB N300 pakeHUsI B INIOCKOM 3€pKalie.

HccnenoBanue 3aBUCMMOCTH yTrila MPEIOMJIEHHMS] OT yIJjla MajJeHUsl CBETOBOIO Jyda Ha
TPaHUIIE «BO3YX—CTEKIIO».

[Tonmy4uenune n300pakeHU# ¢ TOMOIIBI0 COOMPAIOIIEH JIMH3HI.

Omnpenenenne (OKYCHOrO PacCTOSIHUS U ONITHUYECKOM CUIIbI cOOMparoIiel TMH3BI.

OMnBITHI 110 Pa3yIoKEHUIO OETOro CBETa B CHEKTP.

OnpITel IO BOCHPHSATHIO IIBETa MPEIMETOB MNpH HUX HAOMIOJEHUH Yepe3 IIBETOBBIC
(bUIBTPBHL.

Pa3nen 12. KBanToBbI€ AIBJICHHUS.

Oneitel Pesepdopaa u nnanerapHas mozaens atroma. Mozaens atoma bopa. Mcnyckanue u
MorJioneHrue cBera aroMoM. KBaHThl. JInHeHyaTbie CIEKTpPHI.

PagnoaktuBHOCTh. Anbda-, Oera- u ramma-uznydenus. CTpoeHHE aTOMHOTO sapa.
Hyknonnas wmogens atomuoro sapa. M3oronbl. PagumoakTuBHble mpeBpamieHus. Ilepuon
IoJIypacnana aToMHBIX sifep. [leficTBHE PaJlMOAaKTHBHBIX M3JIy4EHHM HA KUBBIC OpPraHU3MBI.
3ammrTa OT paJuOAKTUBHOIO U3JIYyYECHHUS.

SnepHble peakiuu. 3aKOHbI COXPAaHEHHUS 3apsIOBOIO M MacCOBOI'O YUCEN. DHEPIus CBS3U
aTOMHbIX sigep. CBsi3b Macchl W 3Hepruu. Peakuuu cuHTe3a U JeneHus sjep. Mcrounuku
sHeprun ConHima W 3BE34. SlnepHas »dHEpreTuka. IKOJOTMYECKHE MPOOJIeMbI sICPHOM
SHEPreTUKH.

Hemoncmpayuu.

CriekTpbl U37Ty4€HHUS U TOTJIOIIECHHUS.

CrieKkTpbl pa3IMUYHbIX Fa30B.

CnekTtp Bogopoaa.

Habmonenne TpekoB B kamepe Bunbcona.



Pa6ora cuérurka MOHU3UPYIOIUX U3JTyYEHUH.

Perucrpauus u3nydeHus NpupoJHbIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuwvie pabomul u onvimeul.

HabmroieHre CrionHbIX ¥ THHEHYAThIX CIIEKTPOB U3ITydeHUSI.

HccnenoBanue TpPeKOB: HM3MEPEHUME SHEPrMM YaCTULIBI O TOPMO3HOMY MmyTu (IO
dororpadusim).

M3mepeHue pagnoakTUBHOTO (hOHA.

IHoBTOpHUTENBbHO-0000 A0 IIMIT MOAY 1.

[ToBTOpUTENBHO-0000IIAONIMIT  MOAYIb HpeqHa3HAYeH [uid  CUCTeMaTH3aluu |
0000 1IIeHHSI TPEAMETHOTO COJIEPXKAaHUS U OMbITa ACSITEIbHOCTH, TPUOOPETEHHOTO MPH U3YUECHUU
Bcero Kypca GHU3UMKH YriayOJEHHOTO YpPOBHS, a TakXe JUIsl TOATOTOBKHM K OCHOBHOMY
rocyJ1lapCTBEHHOMY 3K3aMeHY Mo (pu3uke.

B nponecce nsyuenust JaHHOr0 MOJYJIsl pEaU3yIOTCS U MOJy4aroT JalbHENIIee pa3BUTHE
yueOHble JeHWCTBUSA, O0O€ECIEeUnBaAOIME JOCTUKEHUE TMPEIMETHBIX U METallpeAMETHBIX
pe3yiabTaToB OOydeHHs, (HOPMHPOBAHHE ECTECTBEHHO-HAYYHOM T'PAMOTHOCTU: OOBSICHEHHE H
OIMCaHUE SBJICHUI HA OCHOBE NMPUMEHEHMs (PU3NYECKUX 3HAHUM, UCCIIEA0BATENIbCKUE J1eH CTBUS
(BBIIBMKEHHME TUIIOTE3, MOCTAHOBKA I1I€JIM U IJIAHUPOBAHUE MCCIEIOBAaHUS, aHAJIU3 JaHHbBIX U
[10JTy4Y€HHE BHIBOJIOB).

[TpennoutuTensHOM (GOpMO OCBOEHHS MOAYJIS SBISIETCS HPAaKTHKYM, IIporpamma
KOTOPOT'0 BKJIKOYAET:

pelleHue 3a1ay, OTHOCAIIMXCS K Pa3fiMYHbIM pa3ienaM U TeMaM Kypca (pU3HKu, B TOM
YuUCIIe 3a/1a4, MHTETPUPYIOIIUX COACPKAHUE PA3HBIX pa3/lelioB;

BBINOJTHEHNUE JJAOOPATOPHBIX PabOT U ONBITOB (BKJIOYasi paOOTHI U ONBITHI U3 MEpeyHen K
paszenaMm Kypca) B YCIOBHSX CaMOCTOSITEIILHOI'O MJIAHUPOBAHMS IPOBEACHUS HCCIIEIOBaHUS,
BbIOOpa ¥ 00OCHOBAHHUS METO/Ia U3MEPEHUS BETMUNH, COOPKH SKCIIEPUMEHTAIBLHOM YCTaHOBKHY;

BBITNIOJIHEHHE MPOOJIEMHBIX 3aJJaHUI TPAKTUKO-OPHEHTUPOBAHHOT O XapakTepa (3agaHus 1o
€CTECTBEHHO-HAaYYHOH 'PaMOTHOCTH), B TOM YHCJIE 33JaHUI C MEXITPEAMETHBIM CO/IepKaHUEM;

paboTy Haj TPYNNOBBIMM WJIM UWHAUBUAYAIbHBIMH TPOEKTaMH, CBS3aHHBIMH C
CoZIep)KaHUeEM Kypca (PU3UKH.

H3ydeHue mOBTOPHUTENHHO-0000IIAIOIIEr0 MOAYNIS MOXKET 3aKaHUMBATHCSA MPOBEIECHUEM
JUArHOCTUYECKOW pPaboThl 3a Kypc (U3UKH YriayOJEHHOTO YpOBHS, BKJIIOYAIOIIEH 3adaHUs
pa3HOro YpOBHSI CIIOKHOCTH. Pe3ynbTaTbl BBINOJIHEHMSI IUArHOCTHUECKOW pabOThl MOTYT
IIOKa3bIBaTh CTENEHb TOTOBHOCTH O0Y4YaOIUXCsI K OCHOBHOMY T'OCYJIapCTBEHHOMY 3K3aMEHY 110
¢usnke, a TaKXKe CBUIECTEILCTBOBATb O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAay4HOM
IPaMOTHOCTH.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA IMTPOI'PAMMBI 11O ®U3UKE HA
YIVIYBJIEHHOM YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHMUAA

N3ydyenne ¢u3ukun Ha ypOBHE OCHOBHOrO 0OIIEro o0Opa3OBaHHUS HAMpaBJICHO Ha
JOCTHKEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX M TPEIMETHBIX 00pa30BaTEIbHBIX PE3YIIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynprate wu3yueHus (UMK HA YPOBHE OCHOBHOTO OOIIEro o0Opa3oBaHUs Y
oOyuarorierocs 0yayT chhOpMUPOBAHBI CIICAYIONIUE JIMYHOCTHBIC PE3YIbTaThI B YACTH:
e I)nampuomuuecko2o 6ocnumanus:

MIPOSIBJICHHE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCUMCKON (pU3HUYeCKOU
HayKU;

[IEHHOCTHOE OTHOIIIEHUE K JJOCTHKEHHUSIM POCCUUCKUX YUEHBIX -(PU3UKOB;

e 2)2parxcoanckozo u 0yXo8HO-HPAECMEEHHO20 60CNUM AHUA:

TOTOBHOCTh K aKTUBHOMY YYacCTHIO B 0OCYXJI€HUU OOIECTBEHHO 3HAYMUMBIX U 3T YECKUX
npo0JieM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHKEHUIH (PU3UKU;

OCO3HAHHUE BAXXHOCTU MOPAIbHO-3TUYECKUX IPUHIUIIOB B AESATEIBHOCTU YUEHOT0;

e 3)acmemuuecko2o 60CRUMAHUA:

BOCIPHUATHE ICTETUYECKUX KaueCcTB (PU3MUYECKON HAyKH: €€ TapMOHHYHOT'O IMOCTPOCHUS,
CTPOTrOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

e 4)uennHocmu HAYYHO20 NOZHAHUA:

OCO3HAHUE IEHHOCTH (PU3MUYECKON HAyKH KaK MOIIHOTO WHCTPYMEHTA MO3HAHUS MHUPA,
OCHOBBI Pa3BUTUS TEXHOJIOTUM, BAXKHEHUILIEH COCTABIAIOIIEH KYIbTYPBI;

OpHEHTAllUsS B JEATEIHHOCTH Ha COBPEMEHHYI) CHCTEMY HAay4YHBIX IpEICTaBICHUU 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI IPUPOJIBI;

pa3BUTHE HAYYHOU JIFOO03HATENbHOCTH, MHTEPECa K UCCIIE0BATEIbCKOM 1€ TEIbHOCTH;

*  5)dpopmuposanusa Kynromypel 300p06ba u IMOYUOHAILHO20 O1A2ONOTYUUA:

OCO3HAHHME IEHHOCTH Oe30macHoro o0Opasza XWU3HH B COBPEMEHHOM TEXHOJIOTHYECKOM
MUpe, BaXKHOCTH MpaBuiI 0€30MacHOro MOBEIEHUS Ha TPAHCIOPTE, HA I0POrax, ¢ MEKTPUIECKUM
U TEIJIOBBIM 000pYyIOBaHHEM B JOMAIIHUX yCIIOBUSX;

c(OpMUPOBAHHOCTb HaBBIKA pe(IEKCUH, IPU3HAHUE CBOETO IIpaBa Ha OLIMOKY U TaKoOro
e MpaBa y APYroro 4eJoBeKa;

e  6)mpyo0o6o2o 60cCnUMAHUSA:

aKTUBHOE YYacTHE B PEIICHUH MPAKTHUECKUX 3a7a4 (B paMKax CEMbH, 00pa30BaTEIbHOMN
OpraHu3alvu, TOPoAa, Kpas) TEXHOJOTHYECKON U COIMATbHON HAMpaBICHHOCTH, TPEOYIOIINX B
TOM YHCJIe M PU3NIECKUX 3HAHUN;

MHTEPEC K MPAKTUYECKOMY U3YUCHHIO MPOQECCHil, CBSI3aHHBIX C (PU3HUKOIA;

e 7)IK0102UYECKO20 60CRUMAHUA:

OpUEHTAIlMs Ha TpUMEHEHWE (U3MYECKUX 3HAHWUU I pelieHusl 3a7ad B 00JacTu
OKpYXaloIel cpenpl, MIAHUPOBAHMS TOCTYIIKOB M OLICHKH UX BO3MOXKHBIX IMOCJTEACTBUH IS
OKPY’KAIOIIEH CPeJibl;

OCO3HaHME TII00ATLHOTO XapaKTepa KOJIOTHUECKUX MPOOJIeM U TyTeH UX PEIICHNUS;

o §)aoanmayuu K usMEeHAIOWUMCA YCI0BUAM COUUATLHOU U RPUPOOHOU CPedbl:

NOTPEOHOCTh BO B3aMMOJEHCTBUM TPU BBITOJIHEHUH MCCIEIOBAHUM U TPOEKTOB
(U3NYECKOI HATIPABIEHHOCTH, OTKPBITOCTh ONBITY M 3HAHHUSIM JIPYTUX;



MIOBBIIIICHUE YPOBHS CBOCH KOMITETEHTHOCTH Yepe3 MPAKTUIECKYIO IeSITeIbHOCT;

noTPeOHOCTh B (DOPMHUPOBAHUHU HOBBIX 3HAHHM, YMEHHH (HOPMYIHPOBATh WJIEH, ITOHITHS,
TUIIOTE3bI 0 GU3HYECKHX 00BbEKTaX U SBJICHHSIX;

OCO3HAaHHE JICPHUITUTOB COOCTBEHHBIX 3HAHUK U KOMIIETEHTHOCTEH B 00acTu (hU3UKH;

IUTAHUPOBAHKE CBOCTO Pa3BUTHUS B IPHOOPETEHHUH HOBBIX (DU3MYECKUX 3HAHUM;

CTPEMJICHHE aHAJIM3UPOBATh U BBISBJISATH B3aUMOCBSI3U MIPUPOBI, OOIIECTBA U SKOHOMUKH,
B TOM YHCJIC C MCIIOJIb30BaHUEM (DU3UYCCKUX 3HAHU;

OIICHKA CBOWX JCHCTBHIA C Y4ETOM BIHSHHUS Ha OKPYXKAIOIIYIO CPEAy, BO3MOXKHBIX
r100aJIbHBIX MOCIEICTBUH.

METANPEJAMETHBIE PE3YJIBTATbBI

B pesynbTare ocBOGHHs mporpamMmbl 0 (U3MKe Ha YpOBHE OCHOBHOIO OOLIEro
obpa3oBaHMsi y oOydaromierocs OyayT chopMupoBaHbl MeTanpeIMeTHbIe Ppe3yJabTaThl,
BKJIIOYAIOIIME TI103HABAaTEJIbHbIE YHHMBEpPCAJbHbIE Yy4ueOHBbIE JEHCTBUS, KOMMYHHUKAaTHBHbIE
YHHUBEpCcaJbHblEe yUeOHbIE 1EHCTBUS, PETYJIITUBHBIE YHUBEPCAIbHbIE yUEOHbIE 1€H CTBUS.

Ilo3naBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIe AelicTBUS
Bba3oBble JJornuyeckue 1eMCTBHS:

BBIABJSITh M XapaKTEepU30BaTh CYILIECTBEHHbIE MPU3HAKU OOBEKTOB  (SIBJICHUIA),
KJIACCU (PUITUPOBATD HX;

BBISIBJIATH 3aKOHOMEPHOCTH M IMPOTUBOPEUUS B paccMaTpuBaeMbIX (hakTax, JaHHBIX H
HAOIOIEHUSX, OTHOCSIIUXCS K (PU3UUYECKUM SIBIICHHSIM;

BBISIBJIATH TPUYMHHO-CJICCTBEHHBIC CBSI3U TPU H3YYCHHH (GU3NYECKUX SBICHUU W
MIPOIIECCOB, JENIaTh BBIBOJBI C UCIIOJIL30BAHNEM JICTYKTUBHBIX M MHAYKTUBHBIX YMO3aKTIOUECHUH,
BBIIBUTATh THITOTE3bI O B3AMMOCBSI3AX (PM3UICCKUX BEJIHUNH;

CaMOCTOSITENIFHO BBIOMpATh Croco0 pelieHus yuyeOHoM (u3nyecKoi 3amauu (cpaBHEHHE
HECKOJIbKMX BAapHAHTOB PEIICHHS, BHIOOP HamOoJiee MOAXOMSMIEIO ¢ YIETOM CaMOCTOSTEIILHO
BBIJICJICHHBIX KPUTEPHECR).

ba3oBrlie ucciegoBare/bCKkHe 1eHCTBUA:

MCIOJIb30BaTh BOIIPOCHI KaK MCCIIE0BATENHCKUI HHCTPYMEHT ITO3HAHUS;

MPOBOJIUTH IO CaMOCTOSITEIPHO COCTaBICHHOMY ILIAHY OIBIT, HECIIOKHBIH (PU3UICCKHIA
9KCIIEPUMEHT, HEOOJbIIIOE HCCIeOBaHUE (PU3UUECKOT O SIBJICHUS;

OIICHUBATh HA MPHUMEHUMOCTh U JIOCTOBEPHOCTh HH(OPMAIHIO, TMOJYYCHHYIO B XOJE
WCCJICZIOBAHUS UJIH DKCIICPUMCHTA,

CaMOCTOSTEIILHO (POPMYIHPOBATH OOOOIICHHS U BBIBOJBI 110 PE3yIbTaTaM IPOBEIEHHOTO
HAOJIIOICHU S, OTIBITA, UCCIICIOBAHNS;

MPOTHO3UPOBATh BO3MOXKHOE JalibHEiIee pa3BUTHE (PU3HUECKHX IMPOILECCOB, a TaKKe
BBIIBUTATh MPEATNOI0KEHHS 00 UX Pa3BUTHH B HOBBIX YCIOBHSIX M KOHTEKCTaX.

Pabora ¢ nundpopmanueii:

MPUMEHSTh pPa3IMYHbIe METOIbl, MHCTPYMEHTHI M 3alpoChl TpU IOHCKE U OTOOpe
WH(OPMAIIUH WK TaHHBIX C YYETOM IPEIJI0KEHHON y4eOHOl (pu3ndecko 3a1a4u;

aHAJIM3UPOBATh, CHCTEMATHU3UPOBATh W HWHTEPIPETHPOBATh HH(POPMALHUIO PA3THYHBIX
BHJIOB U (hOPM TIPE/ICTABJICHNUS,

OILICHUBATh HAJI&KHOCTh MH(GOPMAIUU TI0 KPUTEPHUSM, MPEIJIOKCHHBIM YYUTEIIEM WM
copMyITUPOBAHHBIM CAMOCTOSTEIBHO;



CaMOCTOSITEIIFHO BBIOUPATh ONTHMAJIBHYIO (opMmy TmpencraBiceHuss uWHGOpPMANUU U
WUTIOCTPUPOBATh pelllaeMble 3a7aui HECIOKHBIMH CXEMaMH, JharpaMMaMu, HHOH rpauKoi u
UX KOMOMHAIASAMMU.

KoMMyHHKATHBHBIC YHHMBeEpPCaJbHbIe y4eOHbIe 1eiiCTBHUS:

B X0J1e 00CcyXAeHus1 yueOHOro Matepuana, pe3yabTaToB JabOpaTOPHBIX paboT U MPOEKTOB
3aJjaBaTh BOMPOCHI IO CYLIECTBY OOCY)XKJaeMOil TeMbl W BBICKa3bIBaTh HJEW, HAlleJICHHBIE Ha
peleHue 3aauu U MojiepkaHue 0J1aroxkenaTeIbHOCTH OOIEeHUS;

COIMOCTaBNIATh CBOM CYKIEHUS C CYXKIEHUSMH JApYyrUX YYacTHUKOB JMajora,
o0HapyXUBaTh pa3IMyune U CXOJICTBO IMO3UIINIA;

BBIpaXKaTb CBOIO TOYKY 3PEHUS B YCTHBIX U MMHCbMEHHBIX TEKCTAX;

nyOIMYHO  MPEACTAaBIATH  PE3yJbTaThl  BBINOJHEHHOTO  (U3UYECKOrO0  OIbITa
(9KcnepuMeHTa, UCCIIeJOBaHNUs, IPOEKTA);

MIOHMMATh U MCIIOJNb30BAaTh IPEUMYIECTBA KOMAaHIHOW M MHAUBUAYAIbHON padOTHI IpH
pelIeHNN KOHKPETHON (pU3nuecKoi IpoOIeMBl;

IPUHUMATh L€ COBMECTHOM J1€ATEIbHOCTH, OpPraHU30BBIBATH JEHCTBUS 1O €€
JOCTMDKEHUIO: paclpeiesisiTh posid, 00CYXIaTh MPOLIECCHl U PE3YJIbTaThl COBMECTHOW palOTHI,
0000111aTh MHEHNS HECKOIBKUX JIFOJIEN;

BBIIOJIHATh CBOI0 4YacTb pabOThl, JOCTUIas KaueCTBEHHOI'O pe3ylbTaTa II0 CBOEMY
HaIIPaBJICHUIO U KOOPAUHUPYS CBOU JEHCTBUS C APYTMMH YIEHAMU KOMaH/bI;

OLIEHMBATh Ka4yeCTBO CBOErO BKJaJa B OOLIMHA MPOAYKT IO KPUTEPHUSM, CAMOCTOSITEIBHO
copMyIMpPOBaHHBIM Y4aCTHUKAMH B3aUMOJIEHCTBHUS.

PerynsiTuBHBIC YHHBeEpPCATbHBbIE Y4eOHbIe 1eCTBUS
Camoopranuzanus:

BBISIBJIATH MPOOJIEMBbl B KU3HEHHBIX M YYEOHBIX CUTYallUiX, TPEOYIOIIUX ISl pelIeHUs
(bu3NYeCKUX 3HAHMUIA;

OPHEHTUPOBATHCS B Pa3IUYHBIX MOAXOAAX MPHUHATUS pEUIeHUH (MHIUBUIYaJbHOE,
MIPUHSATHE PELICHHs B TPYIIE, IPUHATHE PELICHUH TPYyNIoN);

CaMOCTOSITENIbHO COCTaBJIATh QJITOPUTM pEIIeHUs (QU3MYECKOM 3ajauum MM  IUIaH
UCCIEeOBaHUS C y4y€TOM HMEIOIIMXCS PEeCcypcoB U COOCTBEHHBIX BO3MOMKHOCTEH,
apryMeHTHPOBaTh Ipe/jlaraeMble BapHaHThl PEIICHUI;

JienaTh BBIOOp M OpaTh OTBETCTBEHHOCTD 3a PEILEHHUE.

CaMOKOHTPO./1b, IMOLIMOHAJIbHBII HHTE/JIEKT:

JlaBaTh aJICKBATHYIO OLIEHKY CUTYallUU U MpeasaraTh mjaH e€ U3MEHEHUs;

OOBSCHATh MPUYUHBI JOCTHKEHMS (HEJOCTUKEHUSI) pe3ysbTaTOB JAEATEIbHOCTH, AaBaTh
OLIEHKY NIPpUOOPETEHHOMY OIIBITY;

BHOCUTbH KOPPEKTUBBI B JIEATEIBHOCTh (B TOM YHCJE B XOJ BBINOJHEHUS (DPU3NUECKOTrO
UCCIIEIOBAHUS WJIM IPOEKTa) Ha OCHOBE HOBBIX OOCTOSTENbCTB, M3MEHMBILUXCS CHUTYalHi,
YCTaHOBJICHHBIX OHIMOOK, BO3HUKIIUX TPYAHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATa LEJIN U YCIOBUSIM.

CTaBUTh ce0s Ha MECTO JIPYroro 4YejoBeKa B XOJ€ CIOpa HJIM JUCKYCCUM Ha HAy4YHYIO
TEMY, IOHUMAaTb MOTUBBI, HAMEPEHHUSI U JIOTUKY JIPYTOro0.

NpU3HaBaTh CBOE NPaBO Ha OWIMOKY MpU peHieHud (QU3MYEeCKUX 3ajad MWId B
YTIBEpP)KJICHUSAX HAa HAyYHbIE TEMBI U TAKOE Y€ ITPaBO JIPyroro.



INPEJMETHBIE PE3YJIbTATDBI

K xoHy oOyueHus ¢ 7 Kaacce TpeIMETHbIE pe3yJbTaThl Ha YIIyOJIEHHOM YPOBHE IOJKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTD y 00YUAOLIUXCSI YMEHUI:

UCIIONIb30BAaTh ~ HOHATHSA:  (QU3MYECKHME U  XMMUYECKHE SBJICHUS, HaOIIoAeHue,
HKCIIEPUMEHT, MOJIEJIb, TUTIOTE3a, CAUHHIIBI (PU3UUECKUX BETMYNH, ATOM, MOJIEKYJIa, arperaTHble
COoCTOsiHMS  BemlectBa (TBEpAOE, IKUAKOE, Ta3000pa3HOE), MEXaHUYEeCKOe JIBUKECHHE
(paBHOMEpHOE, HEpPaBHOMEPHOE, NPSAMOJIMHEHHOE), TPAaeKTOpUs, pPaBHOJEHCTBYIOIIAS CHII,
nedopmarus (ynpyras, miacTu4eckas), HeBECOMOCTb, COOOIIAIOIINECS COCYIbI;

YBEPEHHO pa3nuyath siBieHus (audgysus, TernaoBoe ABMKEHUE YacTHI[ BeEIIeCTBa,
paBHOMEpPHOE IBMIKCHHE, HEpPaBHOMEpPHOE [BIIKCHHE, WHEpLHs, B3aUMOJCICTBHE Tel,
paBHOBecHEe TBEPABIX TeNl C 3aKPENEHHON OCBhIO0 BpallleHHs, Nepenaya MaBJICHUS TBEPIBIMU
TeJlaMM, XHJIKOCTSIMU M ra3aMH, atMoc(epHOe [aBleHME; IUIaBaHHWE TeJl, IPEBpALCHUs
MEXaHMYECKOW 5HEpPruu) IO ONHCAHMIO HMX XapaKTEpHBIX CBOWCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOILUX JaHHOE (PHU3HUECKOE SIBJICHUE;

pacro3HaBaTh MPOSIBICHUE M3YYEHHBIX (U3UUYECKUX SIBICHUN B OKpY’)KalolleM Mupe (B
TOM uucie GU3NYECKUe SBJICHUS B MPUPOJE: IPUMEPHI IBUKEHUS C pPa3IMUHBIMU CKOPOCTSIMH B
KUBOW M HE&KUBOM MPHUPOJIE, NEHCTBUE CUJ TSHKECTU, TPEHUSI, YIIPYTOCTU B IPUPOJIE U TEXHHUKE,
BIUSHUE aTMOC(EpPHOro [aBJEHMs Ha >KMBOM OpraHusM, IJIJaBaHUE pbIO, phlUard B TeENe
4eJI0BEKa), IIPU 3TOM MEPEBOAUTH NMPAKTHUYECKYIO 33Jjauy B YU€OHYIO, BBIIEIATh CYIECTBEHHbIE
CBOMCTBA (MMpU3HAKK) (PU3NYECKUX SBJICHUN

OIMCHIBATh M3y4YEHHbIC CBOWCTBA Tell U (PU3MUYECKHE SBJIECHUS, MCIOJB3Ys (PU3NUECKue
BEIMYMHBI (Macca, O0BEM, IJIOTHOCTH BENIECTBA, BpPEMs, NyTh, CPEIHSAS CKOPOCTb, CHJA
YIPYTOCTH, CHJIa TSDKECTH, BEC TeNa, CUJIa TPEHUS, JaBJleHUEe TBEPIOro Teja, NaBJeHHE CToI0a
KHUJKOCTH, BBITAJIKMBAIOIIAs CUJA, MEXaHW4eckas pabdoTa, MOIIHOCTb, IJIEYO CHJbI, MOMEHT
CHJIbI, KOX(Q(HUIIMEHT TOJe3HOro ACHCTBHS MEXaHM3MOB, KHHETHYECKas W MOTEHIHaJIbHas
SHEprusi), Ipu OMHCAHUU MPABHILHO TPAKTOBATh (PM3UUECKHI CMBICI MCIOIb3YEMbIX BEIUYUH,
ux 00O3HAYeHHUS W EIWHULBI (U3UYECKUX BEJIMYUH, HAXOAUTH (OPMYJIBI, CBS3BIBAIOLINE
JNaHHYI0 (U3UYECKYI0 BEIWYMHY C JOPYTUMH BEIUYMHAMH, CTPOUTH TpaUKU H3YYEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEIIMUNH;

XapaKTepU30BaTh CBOMCTBA Tel, (pU3MUECKHE SIBJIEHUS M IPOLIECChI, UCIONb3Ys MpaBUia
CIIO’KEHUs cuil (BOJIb OHOM NpsiMoii), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena, IpaBUiIO
paBHOBecHs pblyara (0110Ka), «30J10TO€ IPABHIIO» MEXAHUKH, 3aKOH COXpaHEHHs] MEXaHUUECKOU
SHEpruM, MpU OTOM JaBaTb CJIOBECHYIO (OPMYJMPOBKY 3aKOHAa M 3alHUCHIBaTh €ro
MaTEeMaTUYECKOE BbIPAKEHUE;

CTPOUTh HPOCThIE (PU3NYECKHE MOJENIU pPEAbHBIX OOBEKTOB, MPOLIECCOB M SBJICHUH,
BBICNSITH NPH ATOM CYIIECTBEHHbIE U BTOPOCTEIIEHHBIE CBOWCTBA OOBEKTOB, IPOLECCOB,
SIBJICHUH, IPUMEHATh (pU3nYecKue MOAETH Al O0BsICHEHUS (PU3NYECKUX ITPOLIECCOB U PEIIEHUS
y4eOHBIX 3a/1a4;

O0BACHATH (pr3HUecKHe SIBJICHUS, MPOLIECChl U CBOWCTBA TEJ, B TOM YMCJIE B KOHTEKCTE
CUTyallMll MPaKTHUKO-OPUEHTUPOBAHHOIO XapaKTepa, M pellaTh KaueCTBEHHBIE 3aJaud, B TOM
qrcie TpeOyYIOIIMe YHCISHHOr0 OlleHUBAHUS XapaKTepHBIX 3HAUCHUH (PU3NUECKUX BETUYNH, IPU
3TOM BBIOMPATh a/IeKBaTHYIO (PM3UUECKYIO MOENb, BBISBISAT IPHUNHHO-CIIEACTBEHHBIE CBS3U U
BBICTpanBaTh JIOTHUECKYIO IIEMOYKY pAacCyKJEHHIl ¢ Omopoil Ha U3y4YeHHBIE CBOWCTBA
¢busnyecKux sBIEHUH, pU3NUecKue 3aKOHbI, 3aKOHOMEPHOCTH M MOJIEIH;



pemaTh pacuéTHble 3a1auu (B 2—3 AeicTBUs) MO M3y4aeMbIM TemaM Kypca (U3HKH,
BBIOMpAsl aJeKBAaTHYIO (U3UYECKYI0 MOJeib, C HCIOJb30BAaHUEM 3aKOHOB U  (GOpMYII,
CBSI3BIBAIOIINX (PM3MUECKHE BEIMYMHBI, 3alMChIBATh KPATKOE yCIOBUE U PA3BEPHYTOE pEIICHUE
3a/la4y¥, BBISBISITH HENOCTAIOUIME WM M30BITOYHBIC JaHHbIE, 0OOOCHOBBIBATH BHIOOp MeETOAa
pelieHus 3a7add, HCIOJb30BaTh CHOPAaBOYHBIE JIAHHBIE, TMPOBOJUTH MAaTEMaTUYECKHE
peoOpa3oBaHus U Pacu€Thl, OIEHUBATh PEATMCTUYHOCTD MOJYYEHHOTO 3HAYCHHS (PU3UIECKON
BEJIMYMHBI U OMPEACIATh Pa3MEpPHOCTh (U3NYECKOW BEIWYMHBI, TMOMYyYEHHOW IMPH PpEIICHUU
3aJa4u;

pacno3HaBaTh MIPOOJIEMbI, KOTOPHIE MOKHO PEIIUTH MPH MTOMOIIH (PU3HYECKUX METOJIOB, U
npeiaraTh OPUEHTHPOBOYHBIN CIOCOO pElIeHHs, B ONMHUCAHMM HWCCIENOBaHUS pPacrio3HaBaTh
MIPOBEPSIEMOE MPEATIONIOKEHHE (TUIIOTE3Y), HHTEPIPETUPOBATH MOTy4CHHBIN Pe3yJIbTaT;

MPOBOJIUTH OIBITHI IO HAOIOICHUIO (PU3NYECKHUX SBJICHUH MM QU3UIECKUX CBOMCTB TEI
(nuddy3us, TemnoBoe paclIMpeHUe Tras3oB, SBICHHE HWHEPLHMH, H3MEHEHHUE CKOPOCTH IpHU
B3aMMOJICHCTBUH TeJl, Tepenavya JJaBJICHUS KUJAKOCTBIO W Ta30M, ITPOSBICHHUE JCHCTBHS
aTMOC(EepHOTO JaBJIEHUs, AEHCTBHE MPOCTHIX MEXaHU3MOB): (OPMYJIHPOBATH IMPEIIOI0KECHNE
(TumoTe3y) 0 BO3MOXHBIX pe3yJibTaTaX HAOMIOEHUM, CAMOCTOSITENILHO COOMPATh YCTAHOBKY M3
n30bITOYHOr0 Habopa 00opyoBaHUs U POPMYIUPOBATH BHIBObI;

IPOBOJHUTH TPSIMbIE W KOCBEHHBIE H3MEPEHUs (PHU3MUYECKHX BEINMYWH (pacCTosHUE,
MPOMEXYTOK BPEMEHHU, Macca Tena, 00bEM Tela, CHila, TEMIepaTypa, TNIOTHOCTh JKUAKOCTH H
TBEPIOTO Tela, CHJIA TPEHUS CKOJBKEHHUS, NaBJICHHE BO3[yXa, BBITAIKHUBAIOIIAS CHUJIA,
JeUCTBYIOMIAs Ha OTPYKEHHOE B KUAKOCTh TENO, KOA(D(MUIIUEHT MOJIE3HOr0 NeUCTBUS MPOCTHIX
MEXaHHM3MOB) C HCIIOJb30BAHHEM aHAJOTOBBIX M HH(POBBIX MPHOOPOB, 00OCHOBHIBATH BBHIOOP
MeToJa HM3MepeHus, (PUKCHpOBaATh MOKa3aHWs MPUOOPOB, HAXOAWTH 3HAUYCHHUE HU3MEpsIeMOin
BEJIMYMHBI C TIOMOIIBIO YCPETHEHUS Pe3yIbTaTOB CEPHH U3MEPEHH M OI[EHUBAThH MOTPEIIHOCTD
W3MEpPEHUN;

MIPOBOJIMTH HECJIOXKHBIE dKCIIEPUMEHTAIbHBIC MCCICIOBAHUS 3aBUCHMOCTEH (DU3UYECKUX
BEIIMYHMH (3aBHCUMOCTH TYTH PaBHOMEPHO JIBHXKYIIETOCS Tela OT BPEMEHM JIBUXKCHUS Tela,
CHJIBI TPEHHUS CKOJBKEHHUS OT CHJIbI HOPMaJBHOTO JaBIICHHs, KadecTBa 00pabOTKH
MOBEPXHOCTEH TENl W HE3aBUCHMOCTU CHJIBI TPEHHUS OT ILJIOMIAJH CONPUKOCHOBEHUS TEJ, CHIIBI
YIPYroCTH OT YAJMHEHUS NPYKHUHBI, BBITAJKUBAIOLIEH CUIIBI OT 00BhEMa MOrpyKEHHOM yacTu
Tela M OT IUIOTHOCTU JKHMJIKOCTH, €€ HE3aBHUCHUMOCTH OT IUIOTHOCTH Tela, OT TJIyOWHBI, Ha
KOTOPYIO IOTPYXKEHO TeJO, YCIOBUH IJIaBaHHUS TeJl, yCIOBUN paBHOBECHS phldara U OJIOKOB):
COBMECTHO C yuuTesneM (OpMYIMpOBATh 3a7ady W THIIOTE3Y HCCIEIOBaHHS, CAMOCTOSTEIHHO
IUTAHUPOBATh HCCIIEOBAHNE, CaMOCTOSITEIIbHO COOMpPaTh SKCIEPHMEHTAIBHYIO YCTAaHOBKY C
UCIIOJIb30BaHUEM MHCTPYKINH, MIPECTABIITH MMOJYYCHHBIE 3aBUCUMOCTH (PH3UUECKUX BEIUIHH
B BHJEe TaboMI W TpaguKOB, OLICHWBATH IOTPEIIHOCTH, IENaTh BBIBOJBI IO pe3yJbTaTaM
WCCIICIOBAHHS;

cOOJIIOJIaTh TpaBHJIa TEXHUKHM OE30MacHOro Tpyna Ipu padore ¢ J1abopaTOpHBIM
000pyI0BaHUEM

YKa3bIBaTh IPUHIIMIIBI JCHCTBUS TPUOOPOB U TEXHHUECKUX YCTPOUCTB: BECHI, TEPMOMETP,
JTUHAMOMETp, COOOMIAIOIINECS COCYbl, OapoMeTp, phlyar, MOABMKHBIA U HEMOIBHKHBIN OJIOK,
HaKJIOHHAS TIJIOCKOCTH;

XapaKTEepPHU30BaTh MPUHIIUIIBI AEHCTBHS U3YYEHHBIX MPUOOPOB, TEXHUIECKHX YCTPOUCTB H
TEXHOJIOTHYECKMX TIPOLIECCOB C ONOpPOM Ha WX ONUCaHHs (B TOM YHCIE: MOJUIMITHUKH,
YCTPOMCTBO BOJIOMPOBO/IA, THAPABINYCCKUAN Mpecc, cM()OH, MAHOMETp, BBICOTOMED, TOPIITHEBON



HAacoc, apeoMeTp), MCIHOJIb3Yys 3HAHMS O CBOMCTBAX (DU3MUECKUX SIBJIEHUNH U HEOOXOIUMbIE
¢bu3nUecKue 3aKOHbI U 3aKOHOMEPHOCTH;

UCIOJb30BaTh CXEMbl U CXEMATHUHBIE PUCYHKH H3YYEHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEPUTENIBHBIX MPHOOPOB U TEXHOJOTMYECKMX IPOLECCOB IpPU PpEHIeHuH YydeOHO-
IIPAKTUYECKUX 3a/1a4;

OPUBOJIUTH TNpUMephl  (HaXOOUTh HMH(OpMAIMIO O MpHUMepax) MPaKTHYECKOIro
UCIIOJIb30BaHUS (PM3UYECKUX 3HAHWN B MOBCETHEBHOM XHM3HM JUIs oOecredeHus: 6e30MacHOCTH
npu obpamieHuH ¢ mpubopaMu U TEXHUYECKUMH YCTPOWCTBAMH, COXPAaHEHHUS 370pPOBbs H
COOJIIOIEHUS] HOPM DKOJIOTUYECKOTO MOBE/ICHUS B OKPYXKAIOLIeH cperne;

OCYIIECTBIIATH OTOOP UCTOUHMKOB MH(popMaluu (usnueckoro coaepxanus B lHTepHere,
CaMOCTOSITENTbHO (OPMYIHPYsl MOMCKOBBINA 3aMpoCc, HA OCHOBE MMEIOLIMXCA 3HAHUU U MYTEM
CpPaBHEHHUS  pa3MUYHBIX HMCTOYHMKOB  BBIACTATH  MHQPOpPMAIUIO, KOTOpas  sIBIsieTCA
IPOTUBOPEUNBON UM MOXKET ObITh HEJJOCTOBEPHOI];

UCMOJb30BaTh NP BBHINOJHEHUM YYEOHBIX 3aJaHUl HayyHO-NONYJSAPHYIO JHUTEpaTypy
(U3NYECKOro COJlep)KaHMs, CIPAaBOYHbIE MaTepualbl, pecypchl ceth VHTepHer, BianeTh
npuéMaMu KOHCIEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHusi MHGOpPMAIMM U3 OJHOM 3HAKOBOM
CHCTEMBI B JIpYI'YIO;

co3/1aBaTh COOCTBEHHBIE KPAaTKUE MUCbMEHHBbIE M YCTHBIE COOOIIEHUS Ha OCHOBE 2-3
HUCTOYHUKOB MH(pOpMaIK (PU3NUECKOr0 COACPKAHMSI, B TOM YMCle MyOIUYHO JIeNaTh KpaTKue
COOOIIEHUSI O pe3ysbTaTax MPOEKTOB WM YYEOHBIX MCCIEJOBAaHMH, HPU STOM TIPaAMOTHO
UCIIOJIb30BaTh U3YYCHHBIN MOHATHHHBIA anmapar Kypca (U3MKH, COIPOBOXKAATh BHICTYIJICHHUE
Mpe3eHTalue;

IpU BBINOJHEHWH Y4YeOHBIX NMPOEKTOB M HCCIEIOBAaHUI paclpenenirts 00sf3aHHOCTH B
Ipynne B COOTBETCTBUM C IIOCTaBJICHHBIMU 3aJayaMM, CIEAUTH 3a BBHIIOJHEHHWEM IUIaHA
JeUCTBUM, aJleKBaTHO OLIEHUBATh COOCTBEHHBIM BKJAJX B JEATEIBHOCTh T'PYIIBI, BHICTPAHBATh
KOMMYHHUKAaTHUBHOE B3aUMO/IeCTBHE, YUUTHIBAsi MHEHHE OKPYKAIOIINX.

K xoniy oOyuyeHus ¢ 8 knacce npeaMeTHbIE pe3ylbTaThl Ha YriIyOJICHHOM YPOBHE JOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0yUaIOIIUXCS YMEHUIA:

UCIIOJIb30BaTh MOHATHUS (Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE ABMIKEHHE aTOMOB H
MOJIEKYJI, arperaTHble COCTOSHUS BEILECTBA, KPUCTANINUECKUE U aMOp(HBbIE Tella, HACBILICHHbIH
U HEHACBHIIIEHHBIH map, CnocoObl W3MEHEHMs BHYTPEHHEH DSHEpPruM, 3JIEMEHTApHBIN
JNEKTPUUYECKUH 3apsijl, IPOBOJHUKH, ITOIYIPOBOIHUKH, JUIIEKTPUKN, UICTOYHUKH ITOCTOSTHHOTO
TOKa, 3JIEKTPUYECKOE U MAarHUTHOE I10JIsA, ONITUYECKAasl CUCTEMa) U CUMBOJIMYECKUN A3bIK (PU3UKU
IIpU PEIIEHUHU Y4eOHbIX U MPAKTUYECKUX 3a/1ay;

YBEPEHHO pa3jMyaTh SIBJIECHUS (TEIUIOBOE pacIIMpeHHe (CKaThe), TEIJI0OBOE PaBHOBECHE,
ITIOBEPXHOCTHOE HATSDKEHHME, CMAauMBaHME, KalWUISPHBIEC SIBJICHUS, UCHApEHUE, KOHJEHCALHs,
IUIaBJIEHUE, KpUCTaJUIM3alus, KUIIEHHE, CHocoObl Teronepenadd  (TeraonpoBOAHOCTD,
KOHBEKLUS, W3JIydE€HUE), TEIJIOBbIE IIOTEPH, IJIEKTpU3aLUsd Tel, B3aUMOJEHCTBUE 3aps/iOB,
JIGUCTBUST BIIEKTPUUECKOI0 TOKA, KOPOTKOE 3aMbIKaHUE, B3aMMOJAEHCTBUE MAarHUTOB, JIEUCTBUE
MarHUTHOTO TOJIsl HA IPOBOJHUK C TOKOM) IO ONUCAHUIO UX XapaKTEPHBIX CBOMCTB U HAa OCHOBE
OIIBITOB, JIEMOHCTPHUPYIOIIUX JaHHOE (PU3NUECKOE SIBJICHHE;

pacno3HaBaTh HPOSBJICHUE M3YYCHHBIX (PU3MUYECKUX SIBICHUH B OKpyXalomem Mmupe (B
TOM uucie (u3NYecKue SIBICHUS B TMPHUPOJAE: MOBEPXHOCTHBIE M KalUJUISIpHBIE SBJICHUS B
MpUpoJie, KPUCTAIUIBI B MpUpoje, usnydenue ConHIla, 3aMep3aHrue BOJIOEMOB, MOPCKHUE OpU3HL,
o0pa3oBaHME POCHI, TYMaHa, UHEes, CHEra, JJIEKTPUUECKHE SIBICHUS B aTMOc(epe, IeKTPUUECTBO



KUBBIX OPraHU3MOB, MarHUTHOE I0OJ€ 3eMJHM, Apeld MOI0COB, POJIb MAarHUTHOTO MOJS I
KHU3HM Ha 3emile, IOJSIPHOE CUSHUE), IPU 3TOM IEePEBOJUTh NPAKTHYECKYIO 3aJady B yueOHYIO,
BBIJICJIATH CYIIECTBEHHbIE CBOMCTBA (IPU3HAKH) (PU3UUECKUX SIBICHUN;

OIMCHIBATh M3yYEHHbIC CBOWCTBA TeJ U (PU3MUYECKHE SBICHUS, MCIONB3Ys (puzndeckue
BEIMYMHBI (TeMIepaTypa, BHYTPEHHSS SHEpPrus, KOJIMYECTBO TEIUIOTHI, paboTa rasa, yaeiabHas
TEMJIOEMKOCTh BEILIECTBA, YAENIbHAs TEIJIOTA IUIABJICHUS, yJebHas TeraoTa napoodpa3oBaHus,
yJelbHas TEeIUIOTa CrOpaHus TOIIMBA, KOA((PUIMEHT MOJIE3HOro e CTBHUS TEIUIOBOM MAaIlMHBI,
OTHOCHUTEJIbHAS BJIAXKHOCTh BO3JyXa, OJJIEKTPUUYECKHM 3apsii, CcHjlIa TOKa, 3JIEKTPHUECKOE
HamnpsbKeHue, COnpoTuBieHHe NpoBoaHuKa, DJ[C B IenmM MOCTOSIHHOTO TOKA, AJIEKTPUYECKOe
yIedbHOE CONPOTUBIICHHE BEUIeCTBA, paboTa M MOIIHOCTh JJIEKTPUYECKOrO TOKa), MpH
OMMCaHUM TPAaBWIBHO TPAaKTOBAaTh (U3UUYECKUN CMBICT HCIOJB3YEMbIX BEIUYHH, WX
0003HAaUCHUSA U EIUHUIBI GU3NYECKUX BEIUYUH, HAXOAUTH (POPMYJIbI, CBSA3BIBAIONIME JAHHYIO
(GU3NUECKyI0 BEJIMYMHY C JPYTMMHU BEJIMYMHAMHU, CTPOUTH IpaMKU U3YUYEHHBIX 3aBHCUMOCTEHl
(hbU3HYECKUX BEIUYNH;

XapaKTepu30BaTh CBOWCTBA Tell, PU3NUECKUE SIBICHUS U IPOLIECCHI, UCIIOIb3YsI OCHOBHBIE
IIOJIO’KEHUSI MOJIEKYJISIPHO-KHHETUYECKONH TEOPUU CTPOEHUS BEILECTBA, YPaBHEHHE TEIMJIOBOTO
OanaHca, 3aKOH COXPAaHEHUs DJIEKTPUUYECKOro 3apsna, 3akoH KylloHa, MpUHLHUII Cynepno3ULuU
UEKTPUUECKUX Mojel, 3akoH Oma Juist yyacTka uemnu, npaswia Kupxroda, 3akon Oma s
MIOJIHOM 1enu, 3akoH Jlxkoynsa-JIeHma, 3aKOH COXpaHEHHsI DHEPruM, IPH HTOM pa3audaTh
CIIOBECHYIO (POPMYIMPOBKY 3aKOHA M €0 MATEMaTHYECKOE BBIPA)KEHHE;

CTPOUTH MPOCThIE (PU3NUECKHE MOJENN pealbHBIX OO0BEKTOB, MPOLECCOB U SBIICHU,
BBIICJIATE MpPH 3TOM CYIIECTBEHHBbIE M BTOPOCTENEHHbIE CBOMCTBA OOBEKTOB, IPOILIECCOB,
SBJICHUH, TPUMEHATh (pU3NUYecKue MOAETH Al O0BSICHEHUS (PU3NYECKUX ITPOLIECCOB M PEIICHUS
y4eOHBIX 3a/1a4;

OOBACHATH (PU3MUYECKHUE SBIICHUS, POLIECCHI U CBOMCTBA TEJ, B TOM YHUCJIE U B KOHTEKCTE
CUTyallil MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa, M pellaTh KaueCTBEHHbIE 3aJaud, B TOM
gyciie TpeOYIoIe YU CICHHOTIO OLICHUBAHMSI XapaKTePHBIX 3HAUCHUH (PU3NYECKUX BETUYHH, IPU
3TOM BBIOMpATh aJIeKBATHYIO (PU3MUYECKYIO MOJIENb, BBISBIATD IPUYHMHHO-CIEICTBEHHBIE CBSI3U U
BBICTpanBaTh JIOTHUECKYIO IIEMOYKY pacCyKJEHHIl ¢ Omopoil Ha U3y4YeHHBIE CBOWCTBA
¢bu3nueckux sABICHUHN, PU3NUECKHE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIH;

YBEPEHHO pellaTh pacuéTHbIE 3a/1a4t (C onmopoii Ha 2—3 ypaBHEHU) 110 U3y4aeMbIM TeMaM
Kypca (u3MKH, BbIOMpas aJeKBaTHYIO (PU3MUECKYI0 MOJENb, C HMCIOIb30BAaHUEM 3aKOHOB U
(bopmyi, CBA3BIBAIOIIUX (PU3NUECKUE BEIMYMHBI, 3alIUChIBATh KPATKOE YCJIOBUE U Pa3BEPHYTOE
pellieHue 3aJauM, BBIABISATh HEAOCTAIOLIME MJIM HU30BITOUHBIE JaHHBIE, 0OOCHOBBIBaTh BHIOOD
MeTOJla pelLIeHUs 3aJauyM, UCIIO0JIb30BaTh CIIPAaBOYHBIE JaHHbIE, MPUMEHATh METOAbl aHaJIN3a
pa3MepHOCTEH, HUCHOJb30BaTh TIpaUuecKUe METOAbl  pEeLIeHHs  3aJady, I[POBOJUTH
MaTeMaTU4YecKue Ipeodpa3oBaHMsi U pacy€Tbl, OLIEHWBATH PEAJUCTUYHOCTb IOJYyYEHHOIO
3Ha4YeHus (U3NYECKOH BENMYMHBI M OMNpPEAENATh pPa3MEpHOCTh (PU3MUYECKON BEIUYHMHBI,
MOJYYEHHOW IIPU PELICHUH 3a/1a4H;

pacno3HaBaTh IpoOJIEeMbl, KOTOPbIE MOXHO PELIMTh IPU MOMOIIN (PU3NIECKUX METOOB, U
IpesiaraTh OPUEHTHPOBOYHBIM CIOCOO pelIeHHs, B ONHUCAHMM HCCIEIOBAaHUS paclo3HaBaTh
IIPOBEPSIEMOE IIPEII0JIOKEHNE (TUIIOTE3Y), UHTEPIPETUPOBATH TOJYUEHHBINA PE3YbTAT;

IIPOBOJIUTH OIBITHI O HAOIOEHUIO (PU3NUECKUX SBICHUN MM (PU3NYIECKUX CBOWCTB Tel
(kanwUIsIpHBIE SIBIGHUS, 3aBHCHUMOCTb JABJICHHS BO3AyXa OT €ero o0béMa M TemImepaTyphl,
CKOpOCTH TIpoliecca OCTBhIBaHMS (HArpeBaHusl) MNpU HU3ITyYEHUH OT I[BETa H3JIydaroulei
(mornomaroneif) MoBEpXHOCTU, CKOPOCTh HCIAapeHHs BOABI OT TEMIEpaTypbl >KUIKOCTH H



IUIOIAAN €€ TOBEPXHOCTH, SJIEKTPU3AIMSA Tell M B3aUMOJCHCTBHE DIIEKTPUYECKUX 3apsjioB,
B3aMMOJICHCTBHE TMOCTOSHHBIX MArHWUTOB, BH3yallM3allds MAarHUTHBIX TOJEeH MOCTOSHHBIX
MarHuToB, ACHCTBHS MarHUTHOTO IOJS HA MPOBOAHHK C TOKOM, CBOWCTBA JJIEKTPOMArHHTA,
CBOWCTBAa  DJIJIEKTPOJABUTATENS  IMOCTOSHHOTO  TOKa):  (QopMynMpoBaTh  MpPOBEpsIeMOe
Mpeamnonoxkenue (TUMoTe3y) O BO3MOXKHBIX pe3ylbTaTaX HAOMIOICHUH, CaMOCTOSTENBHO
coOMpaTh YCTAaHOBKY W3 HW30BITOYHOTO Habopa OOOpYyIOBaHUS, OMHCHIBATH XOJI OIBITA U
(bopMyITHUpPOBATH BHIBOIBI;

NPOBOJHUTH TPSMBbIE M KOCBEHHBIC HM3MEpeHHsl (U3NYECKUX BEIMYUH (TeMIepaTypa,
OTHOCUTENbHAsI BIIAKHOCTh BO3JlyXa, CWJIa TOKa, HANPSHKCHUE, YIENbHAs TEMI0EMKOCTh
BEIIECTBA, COMPOTHBIICHHE NPOBOJHUKA, paboTa W MOIIHOCTh DJIEKTPUYECKOTO TOKa) C
UCIIOJIb30BAaHUEM AHAJIIOTOBBIX W IM(PPOBBIX MPHOOPOB, OOOCHOBHIBATH BBHIOOP MeETOAA
u3MepeHust, GUKCHPOBATh MOKa3aHHs TPUOOPOB, HAXOAUTh 3HAUYCHHE U3MEPSIeMOI BETMUUHBI C
MIOMOIIIBIO YCPETHEHUS Pe3yIbTaTOB CEPUU U3MEPEHUN U OILIEHUBATh MMOIPEUTHOCTh U3MEPEHUI;

IPOBOJHUTH 3KCIIEPUMEHTAJIbHBIE HCCIICAOBAHUS 3aBUCHMOCTEH (H3UYECKUX BEIUYHH
(3aBHCHMOCTH JaBIICHHS BO3AyXa OT €ro 00bEMa M HarpeBaHUs MM OXJIAK/CHUS, HCCIeOBaHNE
SBIICHUSl TEIUIOOOMEHAa TIIpH CMEIIMBAHMM XOJOJHOM M TOpsSYell BOABI, 3aBUCHMOCTB
COMPOTUBIICHHUS MPOBOJHUKA OT €ro JUIMHBI, TUIOIIAJAM MONEPEYHOrO CEUEHHs] W yIEIBbHOTO
COMPOTUBIICHNS BELIECTBA IPOBOJHUKA, CHJBI TOKA, IMPOTEKAIOIIEro 4epe3 MPOBOAHHK, OT
HaNpsHKEHUS Ha TPOBOJIHUKE, HCCIIEOBAHUE ITOCIEAOBATEIIFHOTO U MMAPAIIIEFHOTO COSIUH CHHUH
MPOBOIHUKOB): COBMECTHO C yuHTeleM (OpMyIUpOBaTh 3a7ady M TUIOTE3Yy HCCIEIOBAHMUS,
CaMOCTOSITENIFHO TJIAHUPOBATh MCCIEIOBAHUE, CAMOCTOSTENIFHO COOMPATh IKCIIEPUMEHTAIBHYIO
YCTAaHOBKY C HCIOJIb30BAHUEM WHCTPYKIUH, TMPEACTABIATh IOTYYEHHBIE 3aBUCHUMOCTHU
(bU3NYECKUX BETUYHH B BUJIE TAOJIUI] U TpaUKOB, OLICHUBATh MOTPEIIHOCTH, JIENATh BEIBOJIBI IO
pe3ylibTaTaM UCCIIeIOBaAHUS;

co0ro1aTh TpaBuiia 0€30MacHOro Tpyaa npu padoTe ¢ 1adopaTOPHBIM 000PYAOBaHUEM;

XapaKTepU30BaTh MPUHIIMUITEI ICHCTBHS N3yYEHHBIX MPHOOPOB, TEXHHUECKUX YCTPOUCTB U
TEXHOJIOTHYECKMX TPOIIECCOB C OMOPOH Ha WX OMUCAaHUS (B TOM YHCJIE: CUCTEMa OTOILICHHS
JIOMOB, THUTPOMETp, MapoBas TypOWHA, aMIEepMETp, BOJBTMETP, CUETYHMK IJICKTPUUECKOM
SHEPTuH, SJICKTPOOCBETUTEIBHBIE NPHOOPHI, HATrPEBATEIBHBIC AJIEKTPONPHOOPHI (TIPUMEPHI),
IPEeAOXPaHUTENIN U UX MpPUMEHEHHE B OBITy U TEXHHKE, IPUMEHEHHE MOCTOSHHBIX MarHUTOB,
AIIEKTPOMArHUTOB, JJIEKTPOJBUTATENh IMOCTOSIHHOTO TOKAa), MCIOJNb3ysd 3HAHHS O CBOMCTBax
(¢u3nyecKuX ABJIEHUH, HEOOX0AUMBbIE (PU3HUECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTHIE TEXHUYECKNUE YCTPOHCTBA U U3MEPUTENBHBIE TPHOOPHI IO CXeMaM
U CXEMAaTUYHBIM PHCYHKaM (KHIKOCTHBIA TEPMOMETp, TEPMOC, IICHXPOMETp, THTPOMETD,
JIBUTATENh BHYTPEHHETO CTOPAHUs, DJIEKTPOCKOII, PEOCTAT), COCTABIATH CXEMbI dJIEKTPUIECKUAX
Herel C IMOCIe0BATEIFHBIM U NapaJlJIebHBIM COSIMHEHUEM JIIEMEHTOB, Pa3liyas yCIOBHBIC
0003HAYCHHUS HIIEMEHTOB MIEKTPUYECKHUX IeTIeH, HCIIOIb30BaTh CXEMbI U CXEMAaTUYHbIE PUCYHKU
W3YYEHHBIX TEXHUYECKUX YCTPOWCTB, HW3MEPHUTENBHBIX MPHUOOPOB U TEXHOJIOTHYECKHX
MIPOIIECCOB MPH PEHICHUH y4eOHO-TPAKTHUECKHX 3a]1aY;

OPUBOAWTL MpPUMEpbl  (HAXOAUTh HWHGOPMAIMIO O TMpUMEpax) HPAKTUIECKOro
WCIONB30BaHUsl (PU3MUECKUX 3HAHWU B MOBCETHEBHOW >KU3HM M obecriedeHusi 0e30MacHOCTH
npu oOpalieHnH ¢ mpubopaMu M TEXHHUYECKHMMH YCTPOMCTBAMH, COXPaHEHHsS 3JI0POBbS U
COOJIIOICHNSI HOPM 9KOJIOTHYECKOr0 MOBEECHHSI B OKpY>Kalolel cpere;

OCYIECTBIIATH MOMCK WH(popManuu (Qusnyeckoro coxepxkanusi B MHTepHeTe,
CaMOCTOSITENILHO (hOPMYJTHPYS TOUCKOBBIN 3aIIpOC, HA OCHOBE MMEIOLIMXCS 3HAHUI M CPaBHEHHSI



JOTIOJTHUTENIPHBIX HCTOYHUKOB BBIACIATh HMH(MOPMAINIO, KOTOpas SBISIETCS MPOTUBOPEUHBOM
WJIM MOXET ObITh HEJJOCTOBEPHOM;

WCIO0JIb30BaTh MPU BBINOJHEHUU Y4YEOHBIX 3aJaHUN HAyYHO-NOMYJSPHYIO JIUTEpaTypy
(GU3NYECKOro CcoNep)KaHMs, CIPABOYHBIE MaTepHalbl, pecypchl ceTtd HTepHeT, BIaneTh
npuéMamMu KOHCIIGKTUPOBAHHUS TEKCTa, NpeoOpa3oBaHus WHGOPMAIIMM W3 OJHOM 3HAKOBOM
CHCTEMBI B JIpYTYIO;

co37aBaTh COOCTBEHHBIC THCHbMEHHBIE M KpaTKHE YCTHBIC COOOINECHHS, 00o00mas
MH(pOPMAIHIO U3 HECKOJIBKHUX UCTOYHUKOB (PU3UUECKOTO COJIEpKaHUsS, B TOM UYHUCIE MYyOJMYHO
MPENCTABIATh PE3YJbTAaThl MPOSKTHOW WJIM WCCIENOBATEIbCKON JeATeILHOCTH, MPU ITOM
IPaMOTHO HCIOJb30BaTh HM3YYCHHBIN MOHITHWHBIA ammapaT Kypca (U3UKH, COMPOBOXKIATH
BBICTYIJICHU € TIPE3CHTAIINCH;

MIPY BBITTOJIHEHUH YYEOHBIX MPOEKTOB W UCCIICIOBAHUHN (PU3NUYECKUX MPOIECCOB PACIIPEASTATh
00s3aHHOCTH B TpyINIE€ B COOTBETCTBHUM C TIIOCTAaBJICHHBIMH 3aJadyaMH, CIEAUTh 3a
BBITIOJIHEHUEM TIJIaHA JIEUCTBUU M KOPPEKTUPOBATH €0, aJIeKBATHO OLIEHHBATH COOCTBEHHBIN
BKJIJl B JICSITEIBHOCTh T'PYIIbI, BBICTPAUBATh KOMMYHUKATUBHOE B3aMMOJIEUCTBHUE, MPOSBIISSL
TOTOBHOCTh Pa3peliaTh KOH(IUKTHI.

K xoHuy obyuenust ¢ 9 knacce npeaMeTHbIE pe3ysbTaThl Ha YriyOJIEHHOM YPOBHE JIOJKHBI
OTpa)kaTh C()OPMUPOBAHHOCTH Y O0yUaIOLIUXCS YMEHUMN:

MCIO0JIb30BaTh MOHATUA (CHUCTEMa OTCUYETA, OTHOCUTEIbHOCTh MEXaHUYECKOIO JBUKEHUS,
HEBECOMOCTh W TMEperpy3Kd, LEHTP TSDKECTH, MEXaHMYeCKHMe BOJHBI, 3BYK, MH(QPa3ByK U
yIBTPa3BYK, FEKTPOMAarHUTHbIE BOJHBI, PEHTICHOBCKOE U3JIYUEHHE, 1IKaja 3J€KTPOMArHUTHBIX
BOJIH, MCTOYHHKH CBE€Ta, OJM30PYKOCTb M JaJdbHO30PKOCTb, CHEKTPhl HCIYCKaHHUA U
noryioneHus, anbda-, Oera- M ramMMma-u3IydeHHs, H30TONBI, sJIEPHAT U TepMosIepHas
SHEPreTHKa) U CUMBOJIMYECKUN S3bIK (PU3UKH MPH peIIeHUH y4eOHBIX U TPAKTUYECKHUX 3a/1a4;

YBEPEHHO pa3luyaTh sBJICHUS (PaBHOMEPHOE U HEPaBHOMEpPHOE NPsIMOJIMHEHHOE
JBUKEHHE, PAaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABM)KEHHE, CBOOOIHOE MaJeHue Tel, ABUKEHHE
10 OKPY)XHOCTH, B3aUMOJECHCTBHE TeEJI, PAaBHOBECHE MAaTEPUAIIBHOM TOYKH, PEAKTUBHOE
JIBUKEHHE, HEBECOMOCTb, KojeOaTenbHOE JBIKEHHE (FapMOHHMYECKHe, 3aTyXalollue,
BBIHY)KJIEHHBbIE KOJIeOaHUs), PE30HAHC, BOIHOBOE JIBMKEHHE (pacHpOCTpaHEHHE M OTpakeHue
3BYyKa, HHTepdepeHus U nudpakuus BOJH), NPIMOJIMHEHHOE paclpoCcTpaHEeHHe, OTpakeHrue 1
IIpEeJIOMJICHUE CBETA, IIOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, PA3JIOKEHHUE O€JI0ro CBETa B CIEKTP
U CJIOXKEHUE CIEKTPAJIBHBIX I[BETOB, €CTECTBEHHAs pPaJUOAKTUBHOCTb, BO3HUKHOBEHUE
JMHENYATOro CHEKTpa HU3JIyuyeHHUs) MO OINUCAHUI0 HMX XapaKTepHbIX CBOWCTB M HAa OCHOBE
OIIBITOB, AEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE;

pacro3HaBaTh MPOSIBIEHUE M3YYEHHBIX (U3UUYECKUX SIBICHUN B OKpY)KaloIleM Mupe (B
TOM 4Hclie (PU3NYECKUE SBJICHUS B IPUPOJIE: IPUIIMBHI U OTJIMBBI, JABIKeHUE Tu1aHeT CoHeuHon
CUCTEMbl, PEAaKTUBHOE JBUKEHUE J>KUBBIX OPraHU3MOB, BOCIHPUSTHE 3BYKOB IKHUBOTHBIMH,
3eMJIETPSICEHUE, CEMCMHYECKHME BOJHBI, I[yHAMH, H3XO, LIBETa Te€J, ONTHYECKHE SBJICHUS B
npupojie, OWOIOTMYECKOe JEHCTBUE BUAMMOIO, YIbTPa(UOIETOBOTO U PEHTTEHOBCKOTO
W3Ny4YeHUI, eCTECTBEHHBIH paJAMOAaKTUBHBIH (OH, KOCMHYECKHE JIy4Yd, pPaJdO0aKTHBHOE
U3JIy4CHHE IPUPOJHBIX MHHEPAJIOB JECUCTBUE pAJUOAKTUBHBIX M3JIYy4YCHUM Ha OpraHu3M
YeJI0BEKa), IIPU 3TOM MEPEBOAUTD NMPAKTHUECKYIO 33Jjauy B YU€OHYIO, BBIIEIATh CYIECTBEHHBIC
cBolcTBa (MIPU3HAKH) (PU3UUECKUX SIBICHU;

OIHCHIBATh M3YUEHHBIC CBOMCTBA Tesl U (U3NUECKUE SBJICHUS, UCIONb3Ys (U3NYECKUE
BEJIMYUHBI (CPEHAS U MTHOBEHHAs! CKOPOCTh Teja MPU HEpaBHOMEPHOM JIBH)KEHUH, YCKOPEHHUE,



IIEpEMEUICHUE IIPM PAaBHOYCKOPEHHOM IPSMOJMHEHHOM JBHJKCHHM, YIJOBas CKOPOCTD,
LEHTPOCTPEMUTEIbHOE YCKOPEHHUE, CHJIa TPEHUs, CUJia YIPYTrOCTH, CHJIA TSKECTH, YCKOpEHUE
CBOOOJIHOTO MaJieHUs, BEC TeJa, LIEHTP TSHKECTH TBEPAOTO Teja, UMIYJbC Tela, UMITYIbC CHUIIBL,
MOMEHT CUJIbl, MEXaHH4YecKasi pad0oTa U MOILIHOCTb, MOTEHIMAIbHAS SHEPIUs Teja, NOJHATOrO
HaJl MOBEPXHOCTHIO 3€MJIM, IOTEHIIMAJIbHASI SHEPTUs CKATOW MPYKUHBI, KHHETUYECKasi SHeprus,
MOJIHAsE MEXaHW4YecKasi SHeprusi, NepruoJ M 4acrora KojieOaHUU, Mepuol MaTeMaTUYECKOro U
MPYXKUHHOTO MAasiTHUKOB, JJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTh CBETAa,
MoKa3aTeNlb MPEeJOMJICHHs CPe/bl), IPU ONMMCAHUU MPABUIIBHO TPAKTOBATh (PU3MUECKUN CMBICII
UCTONb3YEMBbIX BEJIWYUH, WX OOO3HAUEHUS M E€AMHULBI (U3NYECKHX BEIMYMH, HAXOIUTh
(bopMyIbl, CBS3bIBAIONIME JAaHHYIO (U3NYECKYIO BEIUYUHY C JPYTUMH BEIMYMHAMH, CTPOUTH
rpaduKy U3Y4EHHBIX 3aBUCUMOCTEH (U3NUECKUX BETHUNH;

XapaKkTepu30BaTh CBOMCTBA TeJ, (U3MYECKUE SIBJICHUS M MPOLECCHI, HUCIONb3Ys 3aKOH
COXpaHEHMs] PHEPruu, 3aKOH BCEMHUPHOTO TATOTEHHUsSI, NMPUHLHUII CYNEPHO3ULUN CUII, IPUHLIUII
otHocuTenbHOCTH ['aymites, 3akoHbl HBIOTOHA, 3aKOH COXpaHEHUs HUMIIYJIbCA, TEOPEMY O
KMHETHYECKON JHEpruu, 3akoH I'yka, 3ak0H bepHysuM, 3aKOHBI OTPaXE€HUS M IPEIOMIICHUS
cBeTa, (opMyIly TOHKOW JMH3BI, IJIAHETAPHYIO MOJEIb aTOMa, HYKJIOHHYIO MOJIE€Ib aTOMHOI'O
s/ipa, 3aKOHBI COXPAaHEHUs 3apsiOBOI0 M MacCOBOIO YHUCEIN MPU SIEPHBIX PEAKUUAX, IPA ITOM
pa3nuyaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA U €0 MAaTEMAaTUY€ECKOE BhIPAKEHUE;

CTPOUTDH (PU3HYECKUE MOJAEIU PEabHbIX O0OBEKTOB, IIPOLIECCOB U SIBJIEHUH, BBLACIATH MIPU
3TOM CYIIECTBEHHBIE U BTOPOCTEIEHHBIE CBOICTBA OOBEKTOB, MPOIECCOB, SBICHUM, TPUMEHSThH
(buzrUecKkre MoIeNH U 00bICHEHHUS (PU3HMYECKUX ITPOIIECCOB M PEIlIeHUs yUeOHBIX 3a/1a4;

OOBSCHATH (pU3HUECKUe SBIEHUS, MPOIECChl U CBOMCTBA TEN, B TOM YHCIE B KOHTEKCTE
CUTYyallMil MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa, M pellaTh KaueCTBEHHBbIE 3aJayd, B TOM
quclie TpeOYIOIHe YUCICHHOTO OLICHUBAHMSI XapaKTePHBIX 3HAUCHUH (PU3NUYECKUX BEIUYHH, TIPU
3TOM BBIOMPATH aJCKBATHYIO (DU3UYECKYIO MOJEIb, BBISBISITh IPUIMHHO-CIEICTBEHHBIC CBSI3U U
BBICTPAMBaTh JIOTMYECKYIO ILIEMOYKY paCCyKIEHMM W3 2—3 IIaroB C ONOPOM Ha HM3y4EHHbIE
cBolcTBa (PU3MUECKUX SIBJICHUN, PU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJICIIH;

YBEPEHHO pellaTh pacuéTHble 3aJadyd MO U3y4aeMbIM TeMaM Kypca (us3uku, BbIOMpas
aJIeKBaTHYI0 (DU3MYECKYI0 MOelb, C HCIOJIB30BaHHEM 3aKOHOB U (OPMYJI, CBSI3BIBAIOLINX
¢busnyecKkue BENIWYMHBI, 3alMCHIBATH KPATKOE YCJIOBHE M pa3BEPHYTOE peElLIeHHE 3aJadH,
BBISIBJIATh HENOCTAIOIIME WIM M30BITOYHBIE JAaHHBbIE, 0OOCHOBBIBATH BHIOOP METOJA pelIeHUs
3a/la4d, MCIOJb30BATh CIPABOYHBIC JAaHHBIC, IPUMEHATH METOJAbl AHAIM3Aa PA3MEPHOCTEH,
UCIOJb30BaTh TIpaUuecKkue METOAbl pelleHus 3ajay, MpPOBOJUTH MaTeMaTHYECKHE
npeoOpazoBaHusl U pacyéThl, OLIEHUBATh PEATMCTUYHOCTD MOJYYEHHOIO 3HAYEHUs PU3NUECKON
BEJIMYUHBl U ONpPEAENIATh pa3MEpHOCTb (DU3MUECKON BEIMYMHBI, MOJYYEHHOM NpU pPELICHUU
3a/1a4y;

pacro3HaBaTh MPOOIEMbI, KOTOPbIE MOYKHO PELIUTh IIPU HOMOUIM (PU3NUECKUX METO/I0B, U
npeajaraTh OPUEHTHUPOBOYHBIA CHOCOO pELICHHs, B ONUCAHUHM HMCCIEIOBAHMS PACIIO3HABATH
MPOBEPSIEMOE MPEANOJIOKEHHE (TUIOTE3y), OLIEHHUBATh NPABUIBHOCTb IOPSJIKA IMPOBEICHUS
HCCJIEI0BaHUsl, UHTEPIPETUPOBATH MOJIYyYEHHBIN pe3ybTaT;

MPOBOJIUTH OIBITHI IO HAOIIOACHUIO (PU3UYECKUX SBJICHUN WU (PU3UUIECKUX CBOMCTB TEN
(u3ydyenue BTOporo 3akoHa HbIOTOHA, 3aKOHa COXPaHEHUsSI SHEPrUU, 3aKOHA COXpaHEHUs
WMIIyJIbCa, JEUCTBUE 3aKOHAa DbepHy/uIM W BO3HUMKHOBEHHUE NOABEMHOW CHIJBI KpbLIA,
3aBUCUMOCTh Tepuojaa KojeOaHUH MPYKUHHOTO MasTHHUKA OT MAacChl Tpy3a U KECTKOCTH
NPY)KMHBl W HE3aBUCHUMOCTh OT AaMIUIMTYAbl MaJjblX KoyieOaHHWH, MNpsAMOIMHEHHOe
pacrpocTpaHeHHEe CBeTa, pa3joKeHHe Oesloro cBeTa B CIEKTP, U3yUYEeHUE CBOMCTB M300paKeHUs



B IJIOCKOM 3€pKaJie U CBOMCTB M300pakeHUs NpeAMeTa B coOuparollell JuH3e, HaOIrofeHue
CIUIOIIHBIX M  JIMHEHYaThIX  CHEKTPOB  M3Iy4yeHus): (HopMyrupoBaThb IpoBepsieMoe
IPEANoIOKeHNe (THUIOTe3y) O BO3MOXKHBIX pe3yibTaTaX HaOMIOJCHUH, C€aMOCTOSATENbHO
cobupaTh YCTAaHOBKY W3 HM30BITOYHOIO Habopa o00OpyIOBaHMs, OMKMCBHIBATH XOJ OIbITa WU
(bopMyIupoBaTh BHIBOJIBI;

NPOBOJUTH MPU HEOOXOAMMOCTH CEPHUI0 MPAMBIX H3MEPEHHMH, ONpenensist CpeaHee
3Ha4YeHUE U3MePAEMON BEIMYMHBI M ONPEeIIsis MOTrPEIIHOCTh PE3yIbTaTOB MPSIMbIX U3ME PEHUH,
000CHOBBIBaTh BHIOOP CIIOc00a U3MepeHus (M3MEPUTEIHLHOTO MPUoopa);

MPOBOJIMTH KOCBEHHBIC U3MEPEHUS (PU3UUECCKUX BEITMUNH (CPEIHSST CKOPOCTh H YCKOPEHUE
TeJla MPH PaBHOYCKOPEHHOM JIBMKEHUH, YCKOPEHUE CBOOOIHOTO MaICHUs, )KECTKOCTh MPYKHHBI,
KO3 PUIIMEHT TpeHHsI CKOJIbXEHHS, MEXaHW4ecKas padoTa W MOIIHOCTh, 4acTOTAa M TIEPHO
KoJIeOaHUI MaTeMaTUYeCKOro M MPYXKHHHOTO MasSTHUKOB, (POKYCHOE pacCTOSIHUE COOMparoIIei
JUH3BI M €€ ONTUYeCKas CHUJIA, PaJMOAKTUBHBIA (DOH) C HCIOIB30BAHMEM AaHAJIOIOBBIX U
1U(ppoBbIX NMPHUOOPOB: O0OOCHOBHIBATH BHIOOP METOJAa W3MEpPEHMs], IJIAHUPOBATh H3MEpPEHHS,
CaMOCTOSITENILHO COOMPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY, BBIYUCIISITH 3HAUCHHE BEITMUMHBI U
aHAJM3UPOBATH TIOJyYEHHBIE PE3yJIbTAThl, OIEHUBAS MOTPEHIHOCTh PE3YJIbTATOB KOCBEHHBIX
U3MEPEHUH;

IPOBOJHUTH JKCIIEPUMEHTAIFHBIE HCCIIEAOBAHUS 3aBUCUMOCTEH (DUM3NYECKHX BEIMYUH
(3aBUCHMOCTB ITyTH OT BPEMEHHU IPU PAaBHOYCKOPEHHOM MABIKEHHH 0€3 HadaJdbHOW CKOPOCTH,
3aBHCUMOCTb CHJIBI TPEHHSI CKOJIBKEHHUS OT CHJIBI HOPMAJILHOTO JIaBJICHUs, Nepruosia KojaeOaHui
MaTeMaTHYECKOr0 MasTHUKA OT JUIMHBI HUTHU, OMpPEIeNIeHHEe YCKOPEHUS CBOOOIHOIrO MajeHHs,
UCCIIeIOBaHNE U3MEHEHUS BEMUMHBI M HAIPABJICHUS MHIYKLIHOHHOTO TOKA, 3aBUCUMOCTh yria
OTpaX€HMs CBETa OT yrJla MaJieHus, yria NpeJOoMJIEHHS OT yIja MaJeHUs CBETOBOro Jyda,
HCCIIEIOBAaHNE TPEKOB: H3MEPEHUE SHEPrHUH YACTUIBI IO TOPMO3HOMY ITyTH (110 ¢ oTorpadusim)):
COBMECTHO C yuuTeseM (OpMYIMpOBATH 337ady W THUIIOTE3Y HMCCIEIOBaHMS, CAMOCTOSTEIBHO
TUIAHUPOBATh HCCIEOBAHNUE, CAMOCTOSTEIBHO COOMpAaTh OSKCIEPUMEHTAIBHYIO YCTaHOBKY,
MPE/ICTABISTh MOJYYSHHBIC 3aBHCHUMOCTH (DM3UYECKUX BEIUYMH B BUJIC TaOIUI U TpadUKOB,
OIIEHHBATh TIOTPEIIHOCTH, JIEJIaTh BBIBOJIBI IO PE3yIbTaTaM HCCIICIOBAHUS;

co0uonaTe mpaBuiia 0e30MacHoro Tpyaa npu padoTte ¢ 1abopaTOpHEIM 000PYAOBaHUEM;

XapaKTepU30BaTh NPUHLHUIIBI 1EHCTBUS U3yUEHHBIX PHUOOPOB, TEXHUUECKUX YCTPOHUCTB U
TEXHOJOIMUYECKHX MPOLECCOB C ONOPOH Ha MX OMHUCAHUA (B TOM YHCIE: CHUAOMETp, JaTYUKU
MOJIOKEHHUS, PACCTOSHHUS W YCKOPEHHUS, paKeTa, HXOJIOT, OYKH, IEepHCKol, QoToammapar,
MHUKPOCKOII, TENECKOII, ONTHYECKHE CBETOBOJBI, CIIEKTPOCKOI, TO3MMETp, Kamepa BuibcoHa),
UCTIONB3Ysl 3HAaHWS O CBOMCTBaX (PM3MUECKUX SBICHHH ¥ HEOOXoquMmble (u3nyeckue
3aKOHOMEPHOCTH, HCIIOJIb30BaTh CXEMbl M CXEMAaTHYHBIC PHCYHKH HM3yYEHHBIX TEXHUYECKUX
YCTPOICTB, U3MEPHUTEIBHBIX MPUOOPOB U TEXHOJIOTMYECKHX IIPOIECCOB MPHU PEIICHUH y4eOHO-
MPAaKTUIECKUX 3a]a4, ONTUYCCKHE CXEMBI JIJIsl OCTPOSHHS M300paKEHHI B IJIOCKOM 3€pKajie u
cobuparomiei JIMH3E;

OPUBOIUTH NpUMephl (HaXoOuTh HMH(OpMAIMIO O MpHUMEpax) MPaKTHYECKOIro
UCIIOJIb30BaHUs (PM3NYECKUX 3HAHUN B MOBCEJTHEBHOM >KM3HU s o0ecreueHust 0e30macHOCTH
npu oOpalieHnu ¢ HpubopaMH M TEXHMYECKHMMH YCTPOHCTBAMH, COXPaHEHUS 310pOBbS U
COOJIIOICHNSI HOPM 9KOJIOTHYECKOT0 MOBEICHHS B OKPYKAIOLIEH cperie;

OCYIIECTBIATh MOMCK HH(popManuu (Qusndeckoro coxepxanuss B VHTepHere,
CaMOCTOSITENIbHO ~ (OPMYJIMPYSl  TOWCKOBBIA  3amlpoC, HAXOAWTh IYTH  ONPEACICHHUS
JOCTOBEPHOCTH TOJTy4EeHHOH MH(OpMAIMK HA OCHOBE MUMEIOIINXCS 3HAHUH U JIOTOIHUTSITHHBIX
HCTOYHUKOB;



UCMOJb30BaTh IPHU BBINOJHEHUM Y4YEOHBIX 3aJaHUil HayYHO-NMONYJISPHYIO JUTEpaTypy
(bU3NYECKOro CcolIep)KaHMs, CHPABOYHBIE MaTepuanbl, pecypchl cetu WHTepHeT, BIaneTh
npuéMamMu KOHCIIGKTUPOBAHHUS TEKCTa, INpeoOpa3oBaHus WHGOPMAIIMK W3 OJHOM 3HAKOBOM
CUCTEMBI B JIPYTyIO;

CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIIECHUS HAa OCHOBE MH(OpPMALUU U3
HECKOJIbKMX HMCTOYHHUKOB (PU3MYECKOrO cojepkKaHUs, MyOIMYHO MPEACTaBIATh PE3yJIbTaThl
MIPOCKTHOW MIM HCCIENOBATEIbCKON JEATEIIbHOCTH IIPA 3TOM TI'PAMOTHO HCIOJIB30BaTh
M3YYEHHBIH MOHATUHHBINA anmapaT U3y4aeMoro pasjena (U3UKH U COMPOBOXK/IATh BBHICTYIUIICHHUE
Mpe3eHTanuel ¢ yuéToM 0COOEHHOCTEH ayJUTOPUN CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
KounuecrBo yacos JIEKTPOHHBIE
HaunmeHoBaHue pa3ieioB H TeEM uudpoBbie
Ne i/m P Kourposbubie | Ilpakruyeckue (upp )
NMpoOrpaMMmbl Bcero oOpa3oBare/ibHbIE
padoThI padoThI
pecypcsl
Pa3znen 1. ®u3uka 1 eé poJib B NO3HAHUM OKPYKAKOIIET0 MUPa
bu6mmoreka [JOK
1.1 ®du3rKa — HayKa o oje 2
VISHIG T Hayla © HpHpon https:/m.edsoo.ru/7416194
1.2 Du3n4ecKue BEIMINHBI 4 3 bubmorexa [OK
https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
1.3 E - i 2 1
CTECTBEHHO-HAYYHBIN METO/ TTO3HAHUS hitps://m.cdsoo.ru/7f416194
Hroro no pasaeiy 8
Pa3nen 2. IlepBoHaya/ibHbIC CBEICHUS 0 CTPOCHUH BELIeCTBA
bu6mmoreka [JOK
2.1 2 1
CTpoenne pemecTsa https://m.edsoo.ru/7f416194
29 JIBM>KeHME U B3aUMO M CTBUE YaCTHII 4 ’ bubmotexa [JOK
) BellleCTBA https://m.edsoo.ru/7f416194
2.3 ArperaTHbI€ COCTOSTHUS BEIIECTBA 1 bubmorexa HOK
https://m.edsoo.ru/7f416194
Uroro no pazneny 7
Paznen 3. JIBu:xeHUe U B3aMMoOAeiicTBHE Tel
3.1 MexaHnueckoe IBHKEHNE 10 2 bubmrorexa TIOK
https://m.edsoo.ru/7f416194
3.2 WNneprus, macca, NI0THOCTD 9 1 1 bu6moreka [JOK




https://m.edsoo.ru/7f416194

bu6mmoreka [JOK

33 Cuita. Buasl cuin 15
https://m.edsoo.ru/7f416194
Hroro no pasaeiy 34
Pa3nen 4. JlaBjienue TBEPABIX TeJl, dKUIKOCTEH U ra3oB
41 Hasnenue. [lepenava naBneHus TBEPABIMU 5 bubmotexa [JOK
' TeJIaMU, >KUJAKOCTSIMU 1 Ta3aMu https://m.edsoo.ru/7f416194
bubmioreka [IOK
4.2 6
Hlapierie KAKOCTH https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
4. A
: TMoChepHoe AaBIeHe . https://m.edsoo.nw/7£416194
44 JleicTBHE *KUAKOCTH M ra3a Ha 12 bubmoteka [JOK
’ MOrpy>XEHHOE B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pasaeiy 28
Pa3nen 5. Pabora u MOIIHOCTB. DHeprus
bubmioreka [IOK
5.1 Pa6 6
ADOTA M MOTHOCTR https:/m.edsoo.ru/7f416194
b K
5.2 [IpocThie MexXaHU3MBI 8 nommorexa 10
https://m.edsoo.ru/7f416194
bub6 OK
5.3 MexaHuueckas SHeprus 5 nommorexa 1
https://m.edsoo.ru/7f416194
Wroro no pasneny 19
Pa3nen 6. IloeTopuTe1bH0-000011AI0IIUH MOYJIb
6.1 [ToBTOpHTETHHO-0000AIOIINNE MOTYIIb 6
Hroro no pasaeiy 6




OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

102

23




8 KUIIACC

KoangecTBo yacoB DJIeKTPOHHbIE
HanmeHoBaHHe pa3aeioB U TEM nmudpoBbIe
Ne n/m P Kourpoasbnsie | IlpakTuyeckue (1pp )
NnporpamMmabl Bcero oOpa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Pa3znen 1. TenjioBble siBJIeHUS
. bu6mmoreka [JOK
1.1 C 6
TPOCHHE 1 CBOMCTBA BELIeCTBa https://m.edsoo.ru/7f4181ce
bu6 OK
1.2 TennoBbie mpoliecchl 33 1 6.5 nommorexa L
https://m.edsoo.ru/7f4181ce
Uroro no pazneny 39
Pa3znes 2. DiekTpuyeckre 4 MAarHUTHBIE SIBJICHUS
51 DNeKTpUYECKre 3apsibl. 3apsHKEHHBIE Tea 9 1
' 1 X B3aUMO/IEI CTBUS
2.2 IToCTOSHHBIN 2IEKTPUY ECKUNA TOK 31 1 10
2.3 MarsuTHbIC SIBIICHUS 11 4
2.4 DNeKTpOMarHuTHasT HHIYKIIHS 7 1 1
Hroro no pasaeny 58
Pasnen 3. [loBTOpUTENIBHO-0000 A0 IMIA MOAYJIb
3.1 [ToBTOpHTENHHO-0000AIOIINN MOYJTH 5
Hroro no pazneny 5
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 3 22.5




9 KUIIACC

KoanuectBo 4acos DJIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
Ne n/m Kourpoasbnsie | IlpakTuyeckue
NpOrpaMMbl Bcero oOpa3oBaTe/bHbIEC
padoThI padoThI
pecypcsl
Paszpnen 1. Mexanuveckue siBJIeHUS
MexaHnndeckoe IBHKEHUE U CITOCOOBI €To
1.1 30 1 4
OMHUCAHUS
1.2 BsaumoneiictBue ten 18
1.3 3aKOHBI COXPaHEHUS 15 1 2
Uroro no pazneny 63
Pasznesn 2. Mexanuvyeckue Koj1e0aHUS U BOJIHbI
2.1 Mexanndeckue KoaeOanms 8 3.5
2.2 MexaHnudeckue BOJIHbI. 3BYK 10 3
Hroro no pasaeny 18
Pa3nen 3. DinekTpoMarHuTHoOE 1MoJie U 3JIEKTPOMATHUTHbIE BOJIHBI
31 DNeKTpOMarHuTHOE 10JI€ U 6
' AJIEKTPOMArHUTHBIE BOJIHBI
Uroro no pazneny 6
Pa3nen 4. CBeToBbIe siBICHUS
4.1 3aKOHBI pacpoCTpaHEHUsI CBETA 8 2
4.2 JIuH3bI ¥ onTHYECKHE TPUOOPHI
4.3 Pasnoxenue 6enoro cBera B CIEKTP 2 1




Wroro mo pazneny 16
Pa3gea 5. KBanTOBBIE SIBJICHUS
5.1 Hcnyckanue u MoriaomeHe cBeta aToMoOM 1
5.2 CtpoeHne aTOMHOTO sifipa
53 SAnepHble peakuuu
Hroro no pasaeny 16
Pa3nea 6. IloBTopuTe1bH0-000011AK0 U MOLYJ/Ib
6.1 Mexannyeckue BIeHHUs (TIOBTOPHTEIHHO- 6 3
' 0000 mArOIKHA MOLYJIb)
62 TenmnoBsle sBICHUS (1IOBTOPUTENBHO- 3
’ 0000 ALK MOIYJIb)
6.3 DONeKTpOMarHUTHBIE SIBJICHUS 3 1
' (TTOBTOPHUTENILHO-00001IaI0IIN I MOTYJIb)
6.4 CaeroBble siBJIEHUS (TOBTOPUTEIBHO- | 1
' 00001a0IMN MOJTYJIb)
6.5 [ToBTOpUTENHHO-00001AOIINIT MOTYITH 4
Hroro no pazgeny 17
OBUIEE KOJIMYECTBO YACOB I10 [TPO'PAMME 136 26.5




IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KosnuecrBo yacos Aara IEKTPOHHEIC
Ne n/nn Tema ypoka HYHCHNA | wadponbie
B KonTpoasbnbie | IlpakTuyeckue oOpa3oBarejbHbIE
cero
padoThI padoThI pecypchbl

| ®dusunkKa — HayKa o ipupojie. ABneHus | bu6motexa [IOK
IPUPOIBI https://m.edsoo.ru/7f416194

2 duznueckue sBICHUS 1 Bubmmorera [IOK

https://m.edsoo.ru/7f416194
du3nyuecKre BEIUINHBI.

3 Pasmepnocts. @uznueckue mpudopEI. | bubmmorexa [{OK
[TorpemHocTy mpu NpsMbIX https://m.edsoo.ru/7f416194
HU3MEPEHUSIX
VYpok-uccnenoBanue "M3mepenue

4 JIMHEWHBIX pPa3MepOB TEN U 1 1

p p
IIPOMEXYTKOB BpEMEHH "

5 JlabopaTopHas pabora "M3mepenue | 1
00BéMa KUAKOCTH U TBEPIOTO Tema"

6 JlaGoparopHas pabota "Onpenenenue | |
pa3MepoB MaibIx Tesn. Meroa psaoB"

MeTo1b1 HayYHOTO TTO3HAHUSL. Bu6 OK
. noaMoTeKa

7 Onucanue Gu3nyUecKuXx sIBJICHUHN € 1 =
HOMOIIIBIO MOIEICH https://m.edsoo.ru/7f416194
Vpok-uccinenosanue "IIpoBepka

8 TUIIOTE3BIL: JAJIbHOCTD MOJIETA 1 1
HIapuKa, MymeHHOro TOPU30HTaIbHO,




TeM OOJIbIIIE, YeM OOJIBbIIIE BEICOTA

BPEMEHU TP pABHOMEPHOM

mycka"
Crpoenue BeniectBa. ONBITHI,

9 JTIOKA3BIBAIOIINE TUCKPETHOE buomorexa LIOK

https://m.edsoo.ru/7f416194
CTPOEHUE BEIECTBA
JlaGopartopHas pabota "Ouenka

10 JIMaMeTpa aToMa METO/I0M PSI0B (C
UCIOJb30BaHUEM (oTorpaduii)"”

Ypok-uccnenopanue "Habmonenue

1 TENJIOBOr0 paCUIMPEHUS I'a30B.
OnbITHI 10 OOHAPYKEHUIO JCHCTBUS
CHJI MOJIEKYJISIPHOT'O IPUTSKEHUs "

12 JIBM>KEHUE YaCTHI] BEIISCTBRA. bu6mmoreka [JOK
HMudodysus. bpoyHoBckoe nBrxeHue https://m.edsoo.ru/7f416194
VYpok-uccrnenoBanue "HabmoneHne u

13 00BsSICHCHHE OPOYHOBCKOI'O
IBrOKeHUS 1 AU dy3un”

4 B3auMmoneiicTBre YacTUIl BENIECTBA: but6moreka [JOK

! MNPUTSDKEHNE U OTTAJIKUBAHHUE https://m.edsoo.ru/7f416194
ArperaTHble COCTOSIHUS BEILIECTBA. ) BuGmiorexa [IOK

15 OC00EHHOCTH arperaTHbIX COCTOSTHHM

https://m.edsoo.ru/7f416194
BOJIbI

16 Mexannueckoe aBuxkenue. [1yTs, bubmmorexa [IOK
TPaEKTOPHUsl, [IEPEMELIECHUE https://m.edsoo.ru/7f416194

17 PaBHOMEpHOE 1 HEpaBHOMEPHOE bu6motexa [IOK
nBuxeHue. CKopocTb https://m.edsoo.ru/7f416194

13 Haxoxnenue ckopoctu, MyTH U bu6mmoteka [IOK

https://m.edsoo.ru/7f416194




npsam OMHEHHOM JBHXXCHHNU

19

JlaGopaTopHas padora "OnpeneneHue
CKOpPOCTH PaBHOMEPHOIO IBUKEHUS"

20

['paduku TpsIMOTMHEWHOTO
PaBHOMEPHOT'O ABMKCHHUSI

bu6moreka [JOK
https://m.edsoo.ru/7f416194

21

Pemenne 3ama4g mo teme "Pacuer
cpenHel ckopocTh"

22

JlaGoparopHas pabota "Onpenenenue

CpeIHEN CKOPOCTU CKOJIbKEHUS
Opycka UM MIapuKa Mo HAaKJIOHHOM
IJI0CKOCTH"

23

OTHOCUTENBHOCTD TBUKEHUSI.
CrnoxeHue ckopocTe npu
napauieIbHOM ABUKCHUU

bubmmoreka [IOK
https://m.edsoo.ru/7f416194

24

[Tonmyuenue 1 aHanu3 rpaukoB
3aBUCUMOCTU YTH U CKOPOCTH
JBUKEHUS OT BpEMEHU

25

Pemenune rpagpuueckux 3anad 1no
teme "MexaHnuka. PaBHOMepHOE
MPSIMOJIMHEMHOE IBUKEHUE"

26

SIBnenune nHepunn. 3aKOH UHEPIIUU

bu6moreka I[IOK
https://m.edsoo.ru/7f416194

27

BzaumojeiicTBue Ten Kak NpuYnHa
M3MEHEHMs CKopocTu. Macca tena
Kak Meépa HHEPTHOCTH TeJIa MPU
MOCTyNaTeIbHOM JBUKEHUHU

but6moreka [JOK
https://m.edsoo.ru/7f416194

28

VYpok-uccnenopanue "CpaBHeHUE
Macc II0 B3auUMOAEeHCTBUIO Tea"




29

[InoTHOCTE BelecTBa

Bbu6morexa IIOK
https://m.edsoo.ru/7f416194

30

JlabopaTopnas pabora "Onpenenenue
MJIOTHOCTH TBEpAOro Tena'

31

Pemrenne 3amau no teme "Macca tena.

[I;motHOCTE BemecTa"

32

Cwmecu u cnnassbl. [loBepxHOCTHAS U
JMHENHAas I0THOCTh

but6moreka [JOK
https://m.edsoo.ru/7f416194

33

[TonroToBka K KOHTPOJILHOU paboTe
o reme "®u3znka — HaykKa o
npupoze. [lepBoHayanbHbIE CBEICHUS
00 aTOMHO-MOJIEKYISIPHOM CTPOCHHH
BemrecrBa. Mexanuka"

34

KontposnpHas paborta o teme
"®u3uka — HayKa o NpUpoJeE.
IlepBoHavasbHBIE CBEIEHUS 00
aTOMHO-MOJIEKYJISIPHOM CTPOCHHUU
BeniecTBa. MexaHuka"

35

Cuna. SIBineune tarorenusa. Cuna
TSKECTH

bu6moreka [JOK
https://m.edsoo.ru/7f416194

36

N3o6pakenue cuit. Pemenue 3amaq
no teme "Onpenenenne Cuibl
TSDKecTH"

37

Cuita ynpyrocrtu. 3akoH ['yka

bu6moreka IIOK
https://m.edsoo.ru/7f416194

38

Bec Tena. M3mepenue cui.
JAnnamomertp

bubmmoreka [IOK
https://m.edsoo.ru/7f416194

39

Ypok-uccrnenosanue "HaOmoaeHne




W3MEHEHUS! CKOPOCTH TIPH
B3auMOIEHCTBUA TeT"

40

Pemenune 3amau no teme "Cuia
ynpyroctu. Bec Tema"

41

JlaGopaTtopHas padora "OnbITHI,
JEMOHCTPUPYIOIINE 3aBUCUMOCTh
pacTspkeHus (1edopMalui) IpyKUHbI
OT IIPUJIOKEHHOW CUJIBI"

42

Cuna TpeHus

but6mmoreka [JOK
https://m.edsoo.ru/7f416194

43

Cnoxenue cun. PaBHo#eHCTByOIas
cuiia

bu6moreka IIOK
https://m.edsoo.ru/7f416194

44

Pemenune 3amau oo teme "CiioxxeHume
cui. PaBHojneiicTByromas cuna'”

45

Pewienne 3agay no teme
"Bizaumoxeticrsue tei1. CUiIbl B
MexaHuke"

46

Pemenne 3agag mo reme "Cuna
TpeHus". Y poK-ucCcae10BaHUE 110
teme "HccnenoBanue 3aBUCUMOCTH
CHJIBI TPEHHS OT IUIOIIAIN
COMPUKOCHOBEHUSA"

47

JlaGoparopHas padota "OnbIThl,
JEMOHCTPHUPYIOIINE 3aBUCUMOCTb
CHJIBI TPCHU CKOJIBXKCHHA OT CUJIbI
JIaBIICHUS U XapaKTepa

5"

COITpUKaCaroInXCs IMOBEPXHOCTCH

48

Peiienne 3agay no teme




"B3zaumoxelicreue tei. CHIbI B
MexaHuke"

KonrtponpeHas pabota o teme

49 "B3aumoneiictBue Ten"
. bubmumoreka [IOK
50 Hlannerite TREPEIX Tex https://m.edsogru/7f4l6194
Ypok-3xcnepumeHT "CrocoOs
51 OMpeesICHHs TaBJICHUS TBEPAOTO
Tena"
52 VYpok-uccinenopanue "3aBUCUMOCTb
JIaBJICHUSA Tra3a OT TeMIiepaTypsl”
53 JlaBieHue »XUAKOCTEH U Ta30B. 3aKOH bubmumoreka [IOK
[Tackans https://m.edsoo.ru/7f416194
54 [THeBMaTHuecKue yCcTpoiicTBa Bubmmorexa [IOK
https://m.edsoo.ru/7f416194
55 3aBUCUMOCTbD JaBJICHUS )KUIKOCTU OT bubmorexa [JOK
TITyOUHBI https://m.edsoo.ru/7f416194
56 ['uppocratrueckuii mapaokc bubmiorexa [IOK
https://m.edsoo.ru/7f416194
57 Ypok-nipoekt "N3yuenue
coO0IaroLMXCsl cOCY0B"
53 Ypok-koHdepeHus
"T'uapaBiardeckre MexaHu3mMbl"
59 Hcnonb30oBaHne BEICOKUX JIABJIICHUM B
COBPEMEHHBIX TEXHOJOTUSX
60 Pemenune 3amad mo Teme "/laBiaeHne
KUIKoCcTH"
61 ATtmocdepa 3eMIN U TPUUUHBI €€ bu6mmoteka [IOK




CYILECTBOBaHUS

https://m.edsoo.ru/7f416194

62

Vpok-uccnenoBanue "lIposinenue
necTBust aTMOC(hEepHOro aBieHus "

63

W3mepenne aTMOCHEpHOTo JaBIICHHUS.
OmneiT Toppuuemu

bu6moreka [JOK
https://m.edsoo.ru/7f416194

64

3aBUCHUMOCTH aTMOC(HEPHOTO
JABJICHUS OT BBICOTHI HAJl ypOBHEM
Mopsi. [Ipubops! Ay u3MepeHus
aTMOc(epHOTro 1aBJIEHUS

but6moreka [JOK
https://m.edsoo.ru/7f416194

65

bapomerp-anepous. AtmocdepHoe
JTaBJICHUE Ha Pa3JIMYHbIX BHICOTAX

bu6moreka IIOK
https://m.edsoo.ru/7f416194

66

BrrTankuBaromas cuiia. 3aKoH
Apxumena

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194

67

Pemenune 3amau no teme "3akoH
Apxumena"

68

Ypok-uccienosanue
"DKcnepuMeHTaIbHOE OOHApY)KEeHUE
JIEUCTBUA KUIKOCTH U Ta3a Ha
MOrpy’KEHHOE B HUX TEJIO"

69

JlaGoparopHas pabota "Onpenenenue
BBITAJIKUBAIOILEN CHUIIBI,
JIEUCTBYIOLLEH HA TEJIO, HOTPYKEHHOE
B JKHUJIKOCTB"

70

IInaBaHue Ten

but6moreka [JOK
https://m.edsoo.ru/7f416194

71

JlabopaTopnas pabora
"UccnenoBanue 3aBUCUMOCTH Beca
Tesa B BOZIE OT 00beMa MOrpyKEeHH O




B KUJIKOCTh YacTu Tena"

72 BosnyxonnaBanue. [InaBanue cynos buomorexa LIOK
https://m.edsoo.ru/7f416194
73 Pemenue 3anau no teme "3akoH
Apxumena. YcioBus niaaBaHus ten"
Pemenue 3amau mo Teme "JlericTBue
74 KUIKOCTH U Ta3a Ha TOTPY)KEHHOE B
HUX Te0"
VYpoxk-npoekt "KoHnctpynpoBanue
75 apeoMeTpa WM JIOJIKH U ONPEICIICHHUE
rpy30M0AbEMHOCTH "
[TonroToBka K KOHTPOJIbHOW paboTe
76 no teme "JlaBieHue TBEPABIX TEl,
JKHJAKOCTEN U ra3oB"
KonTtponwsHas paboTta o teme
77 "JlaBneHNE TBEPABIX T, )KUIKOCTEH
u ra3oB"
78 Mexanndeckast pabora buomorexa [TOK
https://m.edsoo.ru/7f416194
79 MomHOCTS bu6mmoreka [JOK
https://m.edsoo.ru/7f416194
20 Pewienue 3a1au Ha onpeneneHue
paboThl U MOLTHOCTH
81 PaboTa cUJIbI TSDKECTH U CUJIBI TPEHUS bubmiorexa [IOK
https://m.edsoo.ru/7f416194
22 Pemenue 3amau no teme "Pabora
CHJIBI TSKECTH M CUJIBI TPEHUA"
83 Vpok-uccrnenoanue "Pacuér




MOILHOCTH, Pa3BUBAEMOU IpH
noxbEMe 110 ecTHuIe"

84 [IpocThie MexaHU3MBI
85 MomeHnT cuiibl. [IpaBuio MOMEHTOB bubmiorexa [IOK
https://m.edsoo.ru/7f416194
JlabopaTopHas pabora "M3yueHue

86 MpaBuJIa pbryara JJis MoJBHKHOTO 1
HEIOABWXHOIr0 0JI0KOB"

87 "3050TO€ MPaBUIIO" MEXAHUKHU Bromorexa [IOK

https://m.edsoo.ru/7f416194
VYpok-nipoext "IIpoekTrpoBanue

88 IIOJIMCIIACTOB C 331aHHBIMU
napameTpaMu"
Ypoxk-koHpepenuus "TIpocTsie

89 MEXaHU3MBI B OBITY, TEXHUKE, JKUBBIX
opraHuzmax"

90 Koaddunuent nonesHoro aercTBus bu6moreka [IOK
NPOCTBIX MEXaHU3MOB https://m.edsoo.ru/7f416194
JlabopartopHas pabota "Onpenenenue

91 KIIJI mogBHXHOT'0 ¥ HEIOJBHIKHOIO
61510Kk0B"

Mexanuueckasi SHEprusi.
92 Kunernueckas u moreHmuaibLHast bubmmorexa HOK
https://m.edsoo.ru/7f416194
SHEprus

93 3aKOH COXPAaHEHUSI MEXaHUYECKOU bubmmorexa [{OK
SHEPruun https://m.edsoo.ru/7f416194

04 VYPOK-3KCIEpUMEHT

"DKCIEepUMEHTAIbHOE ONIPE/IEIICHUE




A3MEHEHHST KHHETUYECKOH U
MOTCHIIMAIBHON SHEPruu Mpu
CKaTLIBAHMH TeJIa 1O HAKJIOHHOM
IUIOCKOCTH"

[TonroToBKa K KOHTPOJIbHOU paboTe

95 o teme "PaboTa 1 MOIIIHOCTb. 1
Oneprus"

96 KontposnpHas pabora 1o reme |
"PaGoTa 1 MOITHOCTH. DHEprus"

97 Paborta ¢ TekcTaMu 10 TEME |
"MexaHu4eckoe aBuxenue"

08 PaboTa ¢ TekcTamMH 110 TeEME |
"Crtpoenue BemiecTna"

99 Pa6ora ¢ Tekctamu 110 TeMe "Cuibl B |
npupoxe"
PaboTa ¢ TekcTamMH 110 TeEMe

100 "JlaByieHHE TBEPABIX TEII, KUJIKOCTEN 1
U razos"
PaGora ¢ TekcTaMu 110 TEME

101 " " 1

HEprus

102 PaboTa ¢ TekcTamMH 110 TEME |

"IIpocteie MexaHU3MBI"
OBILIEE KOJIMYECTBO HACOB I10 102 3

I[TPOTPAMME




8 KUIIACC

KoanuecrBo yacos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kourpoabnsie | IlpakTnueckue
n/n Bcero u3yyeHus | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
OCHOBHBI€ MOJIOKEHUSI MOJIEKYJISIPHO -
. bubmmoreka [JOK
1 KMHETUYECKON TEOPUHU U UX OIBITHBIE 1
https://m.edsoo.ru/7f4181ce
NOJTBEPKACHUS
bu6moreka [IOK
2 Macca u pazMmep aTOMOB U MOJIEKYII 1
https://m.edsoo.ru/7f4181ce
3 Monenu TBEpAOro, KUAKOTO U | bu6mmoreka [IOK
ra3000pa3HOro COCTOSIHUI BEIIECTBA https://m.edsoo.ru/7f4181ce
Ypok-koH depeHus
4 "Kpucrannndeckue u amopHbIe Tena. |
I'paden. [TonydeHne nCKyCCTBEHHBIX
anma3oB"
5 CmayuBaHue U KaMWUIIPHOCTb. | bubmmoreka [JOK
IToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/7f4181ce
bu6moreka I[IOK
6 TennoBoe pacuIMpeHUE U CKATUE 1
https://m.edsoo.ru/7f4181ce
b K
7 TennoBoe nBuxkenue. Temmneparypa 1 nommorexa O
https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
8 TeMnepatypHbie IIKaJIbI 1
https://m.edsoo.ru/7f4181ce
9 BHyTpeHnHss sHEprus U cnocoosl eé | bu6mmotexa [IOK
U3MEHEHUSA https://m.edsoo.ru/7f4181ce
10 Buns!l Tennonepenaun 1




11

VYpok-konpepenmus "Mcmonb3oBanue
TEILJIOBBIX CBOMCTB BCIIECCTB U
MaTCpHUaJIOB B LECIAX
sHeprocoepexeHus"

12

KomndecTBo TENIOTHL. yI[eJ'H)HaSI
TCIIIIOEMKOCTD

bu6moreka [JOK
https://m.edsoo.ru/7f4181ce

13

VYpok-uccnenosanue "lIpoBepka
TUIIOTE3bI IMHEHHOM 3aBUCUMOCTH
JUIMHBI CTOJIONKA KUJIKOCTH B
TEPMOMETPUYECKON TPyOKE OT
TemMnepaTypsl"

14

YpaBHEeHUE TEII0BOro OajgaHca.
TennooOMeH U TEIJI0OBOE pABHOBECHE.
3akon Herorona—Puxmana

bubmmoreka [IOK
https://m.edsoo.ru/7f4181ce

15

JlabopaTopHas pabora "HMccnenoBanue
SBJICHUSI TEMIJIO0OMEHa pu
CMEIIMBAaHNUHU XOJIOHOW U ropsyei
BOJBI"

16

Pemrenue 3agau mo teme "TennoooMen
Y TEIJI0BOE paBHOBECHE"

17

JlaGopaTtopHas pabota "Onpenesnenue
KOJINYECTBA TEMJIOTHI, IOJIy4EHHOT O
BOJ/IOH NpU TEMJIOOOMEHE C HarpeThIM
METaJUIMYECKUM HUIMHIPOM "

18

IlnaBnenue u OTBEpAEBAHNE
KPUCTAIMYECKUX BEIIECTB. Y IeabHas
TEIIOTA MJIABJIEHUS

bubmmoreka [IOK
https://m.edsoo.ru/7f4181ce

19

Pentenue 3amau mo teme "IlnaBiaenue u




OTBEPJEBAHNE KPUCTANINYECKUX Teu"

20

JlaboparopHas pabora "OnpeneineHue
paTop p pen
YAENbHOMN TENIO0THI IUIABJICHUS Jbaa"

21

VYpok-uccrnenosanue "CpaBHeHUE
IIPOLIECCOB IJIaBICHMUS
KPUCTAJUTMUECKUX TE U pa3MArdeHus
Ipy HarpeBaHUM aMOp(HBIX Ter"

22

[TapooOpa3oBaHue U KOH/ICHCALUS.
Hcnapenne

but6mmoreka [JOK
https://m.edsoo.ru/7f4181ce

23

Kunienue. Y nenpHas Tennora
mapooOpa3oBaHus. 3aBUCUMOCTh
TEMITEPATypPhl KUIICHUS OT
aTMOC(EpHOTO JaBICHUS

bu6moreka IIOK
https://m.edsoo.ru/7f4181ce

24

Pemenune 3agay no teme
"[TapoobpazoBanue u Kurnenue"

25

Ypok-uccrnenoranue "OObsICHEHNE
3aBUCHMOCTH TEMIIEPATYPbI KUTICHHS
OT J1aBjeHus"

26

HacplieHHbIi 1 HEHAChIEHHBIN T1ap.
BrnaxxnocTs Bo3myxa

bu6moreka [JOK
https://m.edsoo.ru/7f4181ce

27

BitaxxHOCTB BO31yXa U €€ U3MEpEHue.
Jlabopatopnas padora "OmnpeneneHue
OTHOCHUTEIBHOM BJIAYKHOCTH BO3ayXa"

0.5

but6moreka [JOK
https://m.edsoo.ru/7f4181ce

28

Penrenue 3amau mo teme "Brnaxxaocts"

29

Pemenue 3aau u aHann3 CUTyaluu,
CBA3AHHBIX C SBJICHUAMU UCIIAPCHHUA U
KOHJICH CalluU

30

DHeprus TOIIMBa. Y AenbHas TEIioTa

bu6mmoreka [JOK




CrOpaHus https://m.edsoo.ru/7f4181ce
[TpuHIUIIB paOOTHI TEMIOBBIX bu6morexa [IOK
31 JIBATATEICH https://m.edsoo.ru/7f4181ce
39 [TapoBas TypOuna. J[Burarens bu6moreka [JOK
BHYTPEHHETO CrOpaHUs https://m.edsoo.ru/7f4181ce
33 KII/] TenioBoro agBuraresns buomorexa [TOK
https://m.edsoo.ru/7f4181ce
34 Pemenwne 3amau mo Teme "KIIJ
TEIJIOBOTO JIBUTATEIS"
Ypok-koHpepenius "TermmoBbie
35 JIBUTATENIM U 3alUTa OKPY-Karolen
cpenst”
36 TemnoBbie TOTEPH B TEILIIOCETAX Bu6mmorexa [IOK
https://m.edsoo.ru/7f4181ce
3aKOH COXpaHEHMS U NIPEBpALICHUS
37 SHEPruv B MEXaHUYECKHUX U TEIJIOBBIX bubmotexa [TOK
https://m.edsoo.ru/7f4181ce
npoireccax
[ToaroToBka Kk KOHTPOJIBHOW paboTe
33 1o Teme ""TenoBkie SBJICHUS.
N3meHenune arperaTHbelX COCTOSHHUN
Bemecrea”
KonTponpHas pabora 1o Teme
39 "TennoBelie sBiaeHus. 3mMeHeHHE
arperaTHbIX COCTOSTHUM BerecTBa"
bu6moreka IIOK
40 DnekTpu3zanus Tei. J[Ba pona 3apsaoB hitps://m.edsoo.rw/7i4 18 lce
41 VYpok-uccinenosanue "Mccnegopanue

CMOCOOOB pa3IMYHBIX BEIICCTB




Ha’JIEKTPU30BbIBATHCA"

BzaumogeiicTBue 3apsiaKEHHBIX TeT.

bubmmoreka [IOK

42
3akoH Kyiona https://m.edsoo.ru/7f4181ce
Dnektpudeckoe none. HanpspkEHHOCTD

43 KT pnqecxoro nosis. I1 I/II)H UI bubmiorexa LIOK

P - prHn . https://m.edsoo.ru/7f4181ce
CYIIEPIIO3ULIUU FTIEKTPUUECKUX MMOJICH
Hocutenu aneKTpuiecKkux 3apsaoB.
N but6mmoreka [JOK
44 DneMmeHTapHbli 3apsan. CTpoeHue
https://m.edsoo.ru/7f4181ce
aToMa

45 3aKOH COXPAaHEHHUS JJIEKTPUUECKOr O bubmmorexa [IOK
3apsaaa https://m.edsoo.ru/7f4181ce

46 IIpoBOAHUKH, MUAIIEKTPUKHU U bu6motexa [IOK
MOJIYIIPOBOJIHUKHU https://m.edsoo.ru/7f4181ce

47 VYpok-koHpepeHus "IneKTpusanus B
MOBCEIHEBHOMW XKU3HU"

43 Pemenue 3anau o reme "3akoH
COXPaHEHUS IEKTPUUECKOro 3apsaa"

49 DnekTprudeckuil Tox. McTouHnkm bubmmoreka [JOK
JJIEKTPUYECKOT O TOKA https://m.edsoo.ru/7f4181ce
VYpok-uccnenosanue "VccnenoBanue

50 JENCTBUS IEKTPUUECKOT O MOJIs Ha
MIPOBOJHUKH U TUDJICKTPUKH"

. bu6mmoreka [JOK
51 DNEKTpUYECKUI TOK B METaJlIax
https://m.edsoo.ru/7f4181ce

57 DNEeKTPUYECKUN TOK B KUJKOCTAX U bu6motexa [IOK
rasax https://m.edsoo.ru/7f4181ce

bu6muoreka [IOK

53 DnexTpuyecKas 1enb 1

https://m.edsoo.ru/7f4181ce




54

Cwia Toka. AMIiepMeTp

Bbu6morexa IIOK
https://m.edsoo.ru/7f4181ce

55

DNEeKTpUYECKOe HAIPSIKEHHUE.
BoabsT™meTp

bu6moreka [JOK
https://m.edsoo.ru/7f4181ce

56

JIabopaTtopHas pabora "CoOopka u
WCIBITAHKUE JIEKTPUUECKOM 11enu
MMOCTOSIHHOT'O TOKa"

57

3aBHCHUMOCTb CHUJIBI TOKA OT
HalPsOKCHHAA. 3akon Oma JJIA ydaCTKa
OCIun

but6moreka [JOK
https://m.edsoo.ru/7f4181ce

58

JlabopaTopnas pabora "MccnenoBanue
3aBUCHMOCTH CHJIBI TOKQ,
MIPOTEKAIOIIEro Yepe3 pe3nucTop, OT
HaMpsDKEHHS Ha PE3UCTOpE U
COIPOTHUBJIEHUS pe3ucropa”

59

DNEeKTPUUECKOE CONPOTHBIICHHE.
VY aenbHOE cOnpOTUBIIEHNE

bu6moreka [JOK
https://m.edsoo.ru/7f4181ce

60

JlaGopaTtopHas pabota "Onpenenenue
yJI€IbHOTIO CONPOTUBIIEHUS
IIPOBOAHUKA"

61

Pemenue 3anay no reme
"DEeKTPpUYECKOE COMPOTUBIIEHHUE.
VYaensHoe conpoTuBieHuE"

62

n

Pemenune 3agau no teme "3akon Oma

63

ITocnenoBartenbHOE U MapajuieIbHOE
COEMHEHUS TPOBOIHUKOB

bubmmoreka [IOK
https://m.edsoo.ru/7f4181ce

64

Jlabopatopnas pabora "[IpoBepka
IpaBUJjIa CJIOKEHUS HAIIPSDKEHUH npu




MOCJIEIOBATEILHOM COCIMHEHUU IBYX
pe3ucTopoB”

65

Pemenne 3amayd no teme
"[TocnenoBarenbHOE U MapaJIETbHOE
COEIMHEHHUSI IPOBOJAHUKOB"

66

JlaGopaTtopHas pabora "[IpoBepka
IIpaBWJIa AJIs1 CUJIBI TOKA IIPU
NapajuleIbHOM COEIMHEHUU
pe3uctopoB”

67

Pemenue 3agau Ha IMPUMCHCHUC
3akoHa Oma JJIA Pa3JIMIHOro
COCIUHCHUA ITPOBOIHUKOB

68

OJIC u BHYTpEHHEE CONPOTUBJICHUE
HCTOYHUKA TOKA. 3aKkoH OMma Juia
MOJHOH LU

bub6moreka IIOK
https://m.edsoo.ru/7f4181ce

69

Pemenne 3agau o teme "I J1C,
BHYTPEHHEE COIPOTHUBIICHUE
HCTOYHMKA TOKa. 3akoH Oma Jis
MOJHOM e

70

JlaGopaTtopHas pabota "Onpenesnenue
O/1C 1 BHYTpEHHEr O COPOTUBICHUS
HMCTOYHMKA TOKA"

71

[TpaBuna Kupxrodga

bu6mmoreka [JOK
https://m.edsoo.ru/7f4181ce

72

JlabopaTopnas pabora "[IpoBepka
npasui Kupxroda"

73

VYpok-uccinenosanue "M3yuenue
BOJIBT-aMIIEPHBIX XapaKTEPUCTUK




HEJIMHEUHBIX DJIEMEHTOB"

74

Pabora a5ekTprdeckoro Toka.
MOUIHOCTB 3IEKTPUYECKOTO TOKA

bubmmoreka [IOK
https://m.edsoo.ru/7f4181ce

75

JIabopaTtopHas pabora "OmnpeneneHue
pabOThl U MOUTHOCTH 3JIEKTPHUIECKOTO
Toka"

76

3axon J[xoyns-Jlenna. [Torpeburenu
aneKTpuuecKkoro Toka. Koporkoe
3aMbIKaHUE

but6mmoreka [JOK
https://m.edsoo.ru/7f4181ce

77

VYpok-korpepennus "OO0bsICHEHUE U
IIPUHIUIT I[efICTBI/ISI JOMaIIHUX
3JIEKTPOHArpeBaTelbHbIX IPUOOPOB"

78

[ToaroToBka K KOHTPOJIBHOM padoTe
1o TemMe "DIIeKTPUIECKUE 3aPsIbI.
3apspKEeHHBIE Tela U UX
B3anmozercTeus. [1ocTosHHBIN
3EeKTpUYECKUi TOK"

79

KontponbsHas paborta o teme
"DnexTpuueckue 3apsaabl. 3apsKEHHBIE
Tella U UX B3aUMOJICHCTBHS.
[TocTosiHHBIN A51eKTpUYECKUil TOK"

80

ITocrossHHBIE MAarHUTEI. MarauTHOE
rmoJjie 3eMJIA U €ro 3HaYeHue IJIst
JKA3HU Ha 3eMiie

but6mmoreka [JOK
https://m.edsoo.ru/7f4181ce

81

Ypok-uccinenosanue "MU3yyenue
MAarduTHOI'O I10JIA ITIOCTOSAHHBIX
MAar"dvToOB IIpU UX O6’L€I[I/IH€HI/II/I u
pasaenennu. Busyanuzamus nomus




HOCTOSAHHBIX MArHUTOB"

82

OnbIT Opcrena. MarHuTHOE 10JIe
AIEKTPUUECKOTO TOKA

bubmmoreka [IOK
https://m.edsoo.ru/7f4181ce

83

OnbiT AMniepa. MaruuTHoe 1ose
KaTyLIKU ¢ TOKOM. [Ipumenenune
JIEKTPOMAarHUTOB B TEXHUKE

bu6moreka [JOK
https://m.edsoo.ru/7f4181ce

84

Cuna Amniepa u onpezesneHue eé
HaIpaBJICHUS

but6moreka [JOK
https://m.edsoo.ru/7f4181ce

85

Pemenue 3anau no reme "Cuia
Awmriepa u onpenesneHue eé€
HarnpasJjeHus"

bu6moreka I[IOK
https://m.edsoo.ru/7f4181ce

86

:‘)HGKTpOZ[BI/IFaTeJ'IB ITOCTOAHHOI'O TOKA.

Hcnonbs3oBanue 31€KTpoABUTATENEH B
TEXHUYECKUX YCTPONCTBAX U HA
TpaHCHOpTE

bubmmoreka [IOK
https://m.edsoo.ru/7f4181ce

87

JlabopaTopnas pabora "M3yueHune
JIEHCTBUS MAarHUTHOTO TIOJIS Ha
MPOBOJHUK C TOKOM"

88

VYpoxk-koHpepenuus "lIpakTnueckoe
IpUMEHEHUE 3JIeKTpoaBUrareneit”

89

JlaGopaTtopHas pabora
"KoHcTpynpoBaHnue u u3ydeHue
paboThI BreKTpoABUTATENA"

90

Jlabopatopnas padora "M3mepenue
KIIJI anekTpoaBUTaTEIHLHOM
yCTaHOBKHU"

91

OnbiTel @apanes. 3aKoH
3JEKTPOMAarHUTHOM MHIYKIUH.

but6mmoreka [JOK
https://m.edsoo.ru/7f4181ce




[IpaBuno Jlenna

92

VYpok-uccnenosanue "Mccnenopanue
W3MEHEHUN 3HaUCHUs U HaIIPaBJICHUS
MHJyKIIMOHHOTI'O TOKa"

93

Pentenne 3amau mo teme "3axkoH
AIEKTPOMArHUTHON UHTYKIIHH.
[IpaBuno Jlenmna"

94

Onexrporenepatop. Criocoos!
HOJYYEHUSI STIEKTPOIHEPT U

but6mmoreka [JOK
https://m.edsoo.ru/7f4181ce

95

VYpok-koHpepeHIus "INeKTPOCTaHIIUN
Ha BO300OHOBJIIEMBIX UCTOYHUKA
sHeprun. [IpobieMb! s3koI0ruu.
ToImIMBHEIE DIIEMEHTEL U
aMeKTpoMoomIn"

96

[ToaroToBKa K KOHTPOJIBHOM padboTe
1o TeMe "DIIeKTPOMarHuTHhIE
siBieHus"

97

Kontponbshas pabota
"DneKTpoMarHuTHbIE sIBIEHUA"

98

Pabora ¢ TekcTaMu 110 Teme
"TeroBrle ABICHUA"

99

Pabota ¢ TekcTaMu 1o TEME
"DJiekTpudeckue 3apsabl. 3apsKECHHbIE
TeJla U uX B3auMozaencraue"

100

PaboTa ¢ TekcTamu o Teme
"[ToCTOSHHBIN 2JIEKTPUUYECKUM TOK"

101

Pabota ¢ TekcTaMu 1o Teme
"MarauTHeblie sBJIeHUd"




102 Pabora ¢ Tekctamu o Teme

"DneKTpoMarHuTHas UHIYKIUs"

OBUIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

102

22.5




9 KUIIACC

KoanuecrBo yacos DJIEKTPOHHBIE
Ne Mara uugposbie
Tema ypoka Konrpoabnsie | Ilpakrnueckue
n/n Bcero u3ydeHus | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
MexaH4ecKoe IBHKCHHUE.
bu6mmoreka [JOK
1 Martepuanbhas Touka. Criocoosl 1
https://m.edsoo.ru/ff0ad474
OMMCAHUS MEXAHUYECKOT O IBMKEHUS
) Cucrema orcuera. OTHOCHTEIILHOCTD | bubmioreka [IOK
MEXAHUYECKOTO IBU>KCHUS https://m.edsoo.ru/ff0ad 19a
3 BekTopHble BETMYMHBI, ONIEpaLlUU C 1
BEKTOpaMU, IIPOEKIIMU BEKTOPOB
4 Panuyc-BekTop MatepruaabHOW TOUKH, | bubmuorexa LIOK
[epeMeEIeHUE Ha I1IJI0CKOCTU https://m.edsoo.ru/ff0ad8d4
5 PaBHOMEpHOE NpsIMOJIMHENHOE |
JIBIDKEHUE
Pewrenue 3amau no reme
" N bu6moreka [JOK
6 PaBHOMEpPHOE IPSIMOJIMHENHOE 1
" https://m.edsoo.ru/ff0adb18
JBIKEHUE
HepaBromepHOE npsiMONTMHENHOE
. nBxeHue. CpenHsis 1 MTHOBEHHas |
CKOPOCTH T€Jla P HEPAaBHOMEPHOM
JBU)KEHUU
JlabopaTopnas pabora "Onpenenenue
g CpeIHEN CKOPOCTU CKOJIbKEHUS | | bubmotexa [JOK

OpycKa WM IBM)KCHHUS IIApUKa M0
HAKJIOHHOW MJIOCKOCTHU"

https://m.edsoo.ru/ff0ael176




PaBHOYCKOpEHHOE TPSMOIIMHEHHOE
JIBUJKEHUE. Y CKOpEHUE

10

CKOpOCTh paBHOYCKOPEHHOTO
NPSMOJIMHEWHOTr 0 ABMKeHus. [ padux
CKOPOCTH

11

Pemenune 3anau no teme "CkopocTh
PaBHOYCKOPEHHOT'O MPSIMOJIMHEHHOT 0
IBIOKEeHUA"

12

[TepemerneHre npu paBHOYCKOPEHHOM
NPSMOJIMHEHHOM IBUKEHUU

13

JlabopaTopnas pabora "Onpenenenue
YCKOpPEHUS Tela Mpu
PaBHOYCKOPEHHOM JBMKEHUH I10
HaKJIOHHOMW IJIOCKOCTH"

14

Pemenne 3agag mo Teme
"Ilepemernienue npu
PaBHOYCKOPEHHOM I PSIMOJIMHEUHOM
IBYOKEHHN"

15

JlaGopartopHas paboTa
"NccnenoBanue 3aBUCUMOCTU TTYTH OT
BPEMEHHU IIPH PABHOYCKOPEHHOM
JBIKEHUU 0€3 HadalbHOU CKOpocTH"

16

['paduueckas uHTEpIpETAIISI
YCKOPEHUSI, CKOPOCTH, IIPOHIEHHOT O
MyTH U IEPEMEIICHUS IS
IPSMOJIUHEWHOTO IBHXKEHUS

17

Pemenue 3amau no teme
"I'paduueckast UHTEpIpeTAIHS




YCKOPEHHMSI, CKOPOCTH, IIPOHAEHHOT O
MyTH U TIepEeMEIECHUS JIIS
MIPSMOJIMH €MHOTO JIBMKEHUS "

YckopeHue cBOOOAHOTO MaACHHUS.

18 OmnbiTel ["anunes

19 Pemenue 3anay no teme "Yckopenue
cB0OO/IHOr O najieHus"

20 JIBrxeHue Tena, OpoIeHHOro Moj
YIJIOM K TOPU30HTY
Pemenue 3agad mo teme "JIBrkeHMe

21 Tea, OpOLIEHHOTO MO/ YTJIOM K
TOPU30HTY"
JlabGopaTopHas pabora

22 "UccnenoBanne IBUKEHUS Tea,
OpOLLIEHHOI0 MOJ] YIJIOM K TOPU30HTY"
Pemenue 3amau mo Teme "J[Bukenue

23 MIOJT IEUCTBUEM YCKOPEHMS
cBOOOHOrO majgeHus"”

24 JIBMKEHUE IO OKPY>KHOCTH

75 JIuneitnas u yriosast CKOpPOCTb,
MEepPUOJ] M 4acToTa

26 CKOpOCTh U YCKOpEHUE MpU
JIBYKEHHUH 110 OKPYKHOCTU

7 Pemenue 3agad mo teme "JIBrkeHne
10 OKPYKHOCTH"
Ypok-koHpepenuus "PacnosnaBanue

28 U IpUOIIMKEHHOE ONMCAHUE

Pa3iIMYHbIX BUJAOB MCXaHHYCCKOI'O




nBYDKEeHnA"

[ToaroToBKa K KOHTPOJIBHOM paboTe

29 1o teme "MexaHn4uecKoe IBUKEHUE U
CrocoO0bI ero onucanus"
KonTtponsHas pabota o teme
30 "MexaHu4ecKoe IBHKEHHUE U
CHoCOoO0BI €ro onucanus"
31 [Tepseiit 3akoH HetoTOHA. Bektop bubmotexa [JOK
CHUJIBI https://m.edsoo.ru/ff0ae612
3 Bropotii 3akoH HeroToHa. bubmuorexa LIOK
PaBHoOneicTBYIOmMAsA cuna https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HproToHa. bubmuorexa [IOK
Cynepno3unus cui https://m.edsoo.ru/ff0ae982
bu6mmoreka [JOK
34 Cuna ynpyroctu. 3axott I'yka https://m.edsoo.ru/ff0aeb6c
Pemenue 3amay no teme "Cuna bu6moreka [JOK
35
ynpyroctu" https://m.edsoo.ru/ff0aeca2
JlaGopartopHas paboTa
"UccnenoBaHue 3aBUCHMOCTH CHIIBI
36 YOPYTOCTH, BOSHUKAIOIIEH B
MpYXUHE, OT CTENEeHU AehopMaInu
MPYKUHBI"
37 Cuna tpenus. Koaddunuent Tpenus bubmorexa [OK
https://m.edsoo.ru/ff0aee28
18 JlabopaTopnas pabora "Onpenenenue bubmotexa [JOK
ko3 (hULIMEHTA TPEHUS CKOJIbXKEHUs" https://m.edsoo.ru/ff0af738
39 JlabopaTopnas pabora bubmorexa [IOK

"UccnenoBadme 3aBUCUMOCTH CHITBI

https://m.edsoo.ru/ff0afa26




TPEHUS CKOJIBKEHHS OT CHJIBI
HOPMAaJIbHOTO JaBJICHHS "

40 JIBrKeHME Tes IO OKPYKHOCTHU O] bubmmoreka [IOK
JIEMCTBUEM HECKOJBKHX CHII https://m.edsoo.ru/ff0af8be

41 3akoH bepHynnu u noabEMHas cuia bubmotexa [JOK
KpbLIa https://m.edsoo.ru/ff0afb8e
VYpoxk-koHpepenuus "CoBpeMeHHbIE
JeTaTeNbHbIE annapaThl, Cy/1a Ha

bu6mmoreka [JOK
42 MOJIBOJHBIX KPbLUIbSIX, aHTUKPBIJIO Ha
https://m.edsoo.ru/ff0ae612
CKOPOCTHBIX aBTOMOOWIISIX. J[BHKeHUE
1oe3/ia Ha MarHuTHOM moaymike"

43 Cuiia TSDKECTH M 3aKOH BCEMUPHOTO bubmotexa [JOK
TSATOTECHUS https://m.edsoo.ru/ff0ae72a
JIBU>KEHUE TEJl BOKPYT

44 rpaBUTAIlMOHHOTO IIeHTpa. IlepBas bubmrorexa IIOK

P pa. 1P https://m.edsoo.ru/ff0ae982
KOCMUYECKasi CKOPOCTh
bu6mmoreka [JOK
45 HesecomocTs 1 neperpy3ku
perpy https://m.edsoo.ru/ff0aeb6e

46 PaBHOBecHe MaTepranbHON TOYKH. bubmmoreka [IOK
AOCOIOTHO TBEPIOE TEIIO https://m.edsoo.ru/ff0aeca?

47 MomenT cuitbl. [IpaBriIo MOMEHTOB

43 Vpok-uccinenoanue "OnpeneneHue bubmmorexa [IOK
LEHTPA THKECTH PA3IMYHBIX Tea" https://m.edsoo.ru/ff0aee28
Nmmynsc tena. I3MeHeHne uMmiyJibca.

bu6mmoreka [JOK
49 WNmnynbsc cuitel. Yopyroe u
g https://m.edsoo.ru/ff0af738
HEYINPYTroe B3aUMOJICHCTBHE
50 3aKOHBI U3MEHEHUS U COXpaHEHUs

HMITYJIbCA




51

PeakTriBHOE nBUXKEHHE

Pemenne 3aga4 mo teMme "3akoH

bu6moreka [JOK

52 COXpaHeHI/f'SI uMmnyibsca. PeakTuBHOE hitps://m.edsoo.r/ff0af044
JIBIDKEHUE
53 MexaHnuueckas paboTa 1 MOITHOCTh
54 Pabota cuitel TSKECTH, CHITBI bu6mmoreka [JOK
YIPYTOCTH U CUJIBI TPEHUS https://m.edsoo.ru/ff0afSf8
JlaGoparopHas pabota "Onpenenenue
55 paboTHI CUIIBI TPEHUSI IPU bubmmoreka LIOK
PaBHOMEPHOM JIBUKEHUHU TEJIA 10 https://m.edsoo.ru/ff0af33c
rOPU30HTAJILHON ITOBEPXHOCTH"
56 CBsi3b HEpPruu U padOoTHI bubmorexa [OK
https://m.edsoo.ru/ff0afe36
JlabopaTopnas pabora "Onpenenenue
paboTHI CHIIBI YIIPYTOCTH TTPU
57 noabEME Ipy3a ¢ UCIOJIb30BaHUEM
HETOABUKHOI'O U MOJBUKHOTO
0510k0B"
58 [ToTrenunanbHas s3HEpPrus bubmorexa LHOK
https://m.edsoo.ru/ff0b02b4
59 Kunernueckas sneprus. Teopema o bubmuotexa [JOK
KMHETUYE€CKOU dHEPIUU https://m.edsoo.ru/ff0b0408
60 3aKOH U3MEHEHUS U COXpaHEHUS bubmuorexa [IOK
MEXaHUYECKON SHEPTUU https://m.edsoo.ru/ff0bO6ec
Pemenue 3amay no teme "3aKkoHbI
61 W3MEHEHHS U COXPAHCHUS butmmorexa [IOK
. " https://m.edsoo.ru/ffOb07fa
MEXaHUYECKOW SHEPrUuu
62 [ToaroroBka K KOHTPOJIBHOM paboTe bubmmoreka [IOK




no TeMe "B3aunMoneliicTBue TEI.
3aKOoHBI COXpaHeHus"

https://m.edsoo.ru/ffO0b096¢

63

KonrtponeHas pabota o teme
"B3auMoaelicTBUE TEI. 3aKOHBI
coxpaHeHus"

bu6moreka [JOK
https://m.edsoo.ru/ff0af044

64

KonebaTtenpsHo€E IBHKCHUE.
OCHOBHbIE XapaKTEPUCTUKU
KOJIeOaHMI: IeproJ, 4acToTa,
aMILTUTY A

65

MareMaTu4yecKkuil ¥ Ipy>KUHHBIN
MasTHUKH. JlabopaTtopHas pabora
"NccnenoBanue 3aBUCUMOCTHU
nepuoa KoineOaHui rpys3a Ha HUTH OT
UITAHBL HUTH"

0.5

bu6mmnoreka [JOK
https://m.edsoo.ru/ff0af5f8

66

JlabopaTopHas pabora
"HccnenoBanue 3aBUCUMOCTH
nepuoja KoiaebaHuit mpy>KHHHOTO
MasiITHUKA OT Macchl Ipy3a"

67

["apmonMUeckue Koaedbanus

68

JlaGoparopHas pabota "M3mepenue
YCKOpEHHSI CBOOOIHOTO MaieHus"

69

3aTyxaromme KoneOaHusl.
BreinyxeHnbie KoieOanus. Pe3onanc

70

IIpeBpaienue s3HEepruu npu
KoJIeOATSILHOM JIBHIKCHUH

71

VYpok-uccnenosanue "[Iposepka
HE3aBUCUMOCTH TIepruoaa KojaebaHui
rpy3a, NOJIBEIICHHOI O K JIEHTE, OT




Macchl rpy3a”

72

MexaHnndecKue BOJIHBL: IIPOJOJIbHBIEC U
MIONEPEYHBIE

73

CBOﬁCTBa MEXaHUYCCKUX BOJIH.
JIJIMHa BOJTHBI U CKOPOCTH €€
pacmpocTpaHeHus

74

Ypok-uccnenopanue "Habmonenue
UHTEpPEPEHITUU U TUPPAKIIIH BOJH
Ha MOBEPXHOCTU BOJIbI"

75

VYpok-koH(pepeHuus "MexaHnueckue
BOJIHBI B TBEPIIOM TEJE.
Celicmuueckue BOJIHBI"

76

3Byk. Pacnpoctpanenue u oTpakeHne
3ByKa

77

Pemienne 3amau mo teme "3ByK"

78

Ypok-uccienosanue
"JKCepUMEHTAIIBHOE ONPEEIEHUE
I'PaHUI] YaCTOThI CIBIIIMMBIX
3BYKOBBIX KojeOaHui"

79

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHUECKHH pE30HAHC.

80

VYpok-uccrnenosanue "Habmonenne u
00BSCHEHHE aKyCTHYECKOT 0
pe3oHanca"

81

Wnppa3Byk U yabTpa3ByK.
Kondepenuus "Ucnonb3zoBanue
yIbTpa3ByKa B COBPEMEHHBIX
TEXHOJOTusx"




82

DJIEKTPOMArHuTHOE NOJIE U
QJICKTPOMArHUTHBIC BOJIHBI

83

CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH

84

Ypok-koHpepennus "[Ikana
AJIEKTPOMArHUTHHIX BOJIH.
Hcnonb30oBaHue J1eKTPOMArHUTHBIX
BOJIH JIJII COTOBOM CBSI3H.
Pagnomnokanus. Kocmuueckas cBs3p "

85

Pemenue 3agag Ha OIIPCACIICHHUC
4aCTOTHI U JJIMHBI SHGKTpOMaFHHTHOﬁ
BOJIHBI

86

DJIeKTpOMarHuTHas PUpPOJIa CBETA.
CkopocTb cBeTa

bubmioreka [IOK
https://m.edsoo.ru/ffO0b0al84

87

BonHoBEI€ cBOICTBa CBETA:
uHTephepeHIHS U AU PAKIIHS

bu6moreka [JOK
https://m.edsoo.ru/ff0b0db8

88

JlyueBas mojniens cBeTa u
reoMeTpruiuecCKas OITUuKa. HcTounukn
cBeTa

89

IIpssmonmHEWHOE pacnpocTpaHeHU e
ceeta. 3atMeHust ConHia u JlyHsl

90

3akoH oTpakeHus cBera. [liockoe
3epKalo

bu6mmoreka [JOK
https://m.edsoo.ru/ffOb0c32

91

[TocTpoeHue n300paKeHHUIH,
c(OpPMUPOBAHHBIX 3€pPKAJIOM

92

[Ipenomnenne cBeta. 3aKOH
npesiomienus csera. [lonnoe
OTpa’keHUE CBETA.

bu6mmoreka [JOK
https://m.edsoo.ru/ffObl2fe

93

JlaboparopHas pabora

Bbu6moreka [JOK




"UccnenoBanue 3aBUCUMOCTH yriia
MPETIOMJICHHSI OT yIJIa aIeHUs
CBETOBOTO JIy4ya Ha I'paHULIe «BO3IyX-
CTeKIIo»"

https://m.edsoo.ru/ffOb1858

94

VYpok-uccinenoanue "AHanus u
00BACHEHHE OIITUYECKOTO MHpan(a"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b20f0

95

VYpok-koHpepennus "Vcnonp3zoBanue
IMMOJIHOI'O BHYTPCHHET'O OTPAKCHUSA:
CBCTOBOABI, OIITUKOBOJIOKOHHAsA
CBs3b"

bubmioreka [IOK
https://m.edsoo.ru/ffOb0a84

96

JIun3a, X0y ny4eit B IMH3E

bu6mmnoreka [JOK
https://m.edsoo.ru/ff0b0db8

97

®opmysa TOHKON JTUH3bI

98

JlabopaTopnas pabora "Onpenenenue
(OKYCHOT'O pacCTOSIHUS U ONITHYECKON
CHJTBI cOOMparoten JTUH3b"

99

ITomyuenue n3obpakeHuii c
MOMOIIBI0 COOUPAIOIIEH 1
paccenBaroLIei JINH3

100

Ypok-konbepenius "IIpuHnumn
JIEHCTBUS ONTHYECKUX MTPUOOPOB
(MHKpPOCKOII, TEJIEeCKOII,
¢doToamnmapart)"

101

I'na3 kak ornrudeckas cucrema.
biM30pyKoCTh U JaMbHO30PKOCTh

102

Paznoxxenue 6esoro cBera B CIIEKTD.
Onsbitel HeroTona. Cnoxxenue
CIIEKTpaIbHBIX IBETOB. Jlucriepcust




CBETa

Ypok-npaktrikym "Habmonenue u
00BSICHEHHE OIBITOB 110 PA3JIOKEHUIO

bu6moreka [JOK

103
6enoro ceerta B cekTp. [lonyuenune https://m.edsoo.ru/ffOblaec
0enoro 1BeTa MpH CJIOKCHHUH IIBETOB"

104 Oneitel Pe3epdopna u nnanerapHas bubmmoteka LIOK
MOJIEJIb aTOMa https://m.edsoo.ru/ffOb197a
[Tocrynatel bopa. Monens atoma

bu6mmoreka [JOK
105 bopa. Ucnyckanue u norjioiieHue
https://m.edsoo.ru/ff0b21fe
CBETa aTOMOM.
106 KBanTel. JIMHEHYaTBIE CIIEKTPBI butmmorexa [IOK
https://m.edsoo.ru/ffOblaec
Ypok-npaktukym "Habmrogenue
107 CI'E'IOIIIHI;IX u nzIHeﬁanbIXineK OB bubmiorexa LTOK
TP https://m.edsoo.ru/ff0b197a
U3ITYYEHHS U UCIy CKaHUSI

108 PamnoaktuBHOCTE. Ajb(ha-, OeTa- U bu6mmoreka [JOK
raMma-u3iy4eHus https://m.edsoo.ru/ff0b2 1fe

109 CrtpoeHue aTOMHOT O spa. bu6mmorexa [IOK
HyxiionHas Mmonens aTOMHOTO spa https://m.edsoo.ru/ff0b23ca

110 PaguoakTuBHBIE IPEBPALLICHHUS. bubmmoreka LIOK
N3otormsl https://m.edsoo.ru/ff0b25{0

111 [Tepuon monypacnana bubmorexa [OK

https://m.edsoo.ru/ff0b23ca
VYpok-koHpepenuus "Jlefictue

112 paAvOAaKTUBHBIX U3JIYYEHHM HA )KUBBIE bubmuorexa LIOK
OpraHu3Mbl. 3alIUTa OT https://m.edsoo.ru/ff0b25f0
PaAoOaKTUBHOIO U3ITy4yeHus "

113 AnepHbie peakiuu. 3aKOHbI




COXpPaHCHUA 3apsA0OBOT0O U MaCCOBOIr'o
YHCCII

OHeprus CBsA3M aTOMHBIX sifiep. CBsi3b

114
MacChl U SHEPTUH

115 Pemenue 3amau o teme "Snepusie
peakuuu. DHeprus cBs3u"

116 Peakunu cuHTE3a U ISICHUS SIEp.
Ucrounuku sHepruu CoJiHia v 3BE311
VYpok-kondepenius "Anepuas

117 SHEPreTUKa. JKOJIOTHYECKUE
1po0JieMbl AepHON SHEPreTuKu"
[TonroToBka K KOHTPOJIbHOW paboTe

118 o teMe "Koie0baHusa 1 BOJIHEL
CBeTOBBIC U KBAHTOBBIE SIBJICHUA "
KonrtponsHas pabota o teme

119 "Konebanus u BonHel. CBETOBEIE U
KBAHTOBEIE SIBJICHUS"

120 Pemenue pacueTHbIX 11O TEME
"MexaHH4eCKOE IBUKCHUE"

121 Pemenue pacueTHbIX U Ka4eCTBEHHBIX
3aja4 1o TeMe ""B3anmopelicteue Ten"
Petienne pacyeTHBIX M Ka4€CTBEHHBIX

122 3a1a4 1o TeMe "3aKOHbl COXpaHEHUs
SHEPruu U uMIryjbca"

123 JlaGopaTopHbIie pabOTHI 11O TEME
"Mexanndeckoe ABMKeHHE"

124 JlabopaTopHbie pabOTHI IO TEME

"B3aumogeticteue Tea"




JlaGopaTopHbIie pabOTHI 11O TEME

125 "[IpocThie MexaHU3MBI"

126 Pemenue pacueTHBIX U KQ4eCTBEHHBIX
3azna4 no teme "TemnoBbie mpouecchr”

127 Perienne pacueTHBIX U Ka4eCTBEHHBIX
3aja4 1o teMme "BiaxkHocTs"
Pemenune pacueTHBIX U KQ4eCTBEHHBIX

128 3agad 1o Teme "KIIJI TeroBsix
nsurarenein"
Pemenue pacueTHbIX U Ka4€CTBEHHBIX

129 3a1a4 1o TemMe ""3aKOHBI TOCTOSHHOTO
TOKa"
Pemenue pacuyeTHbIX U Ka4eCTBEHHBIX

130 3agaud o teme "KIIJ
JIEKTPOYCTaHOBOK"

131 JlaGopaTopHbIie pabOTHI TTO TEME
"3aKOHBI TTOCTOSSHHOT'O TOKa"

132 JlabopaTopHbie pabOTHI IO TEME
"CBeTOBBI€E SIBJICHH"

133 Pabora ¢ TekcTtaMu 110 TeMe "3aKOHBI
COXpaHEHUs B MexaHuke"

134 PaboTa ¢ TekcTamMu 10 TEMeE
"Konebanus 1 BoiHb!"

135 PaGoTa ¢ TekcTamu o Teme
"CBeTOBEIE SIBJICHUS"

136 PaboTa ¢ TekcTaMu 110 TEME

"KBanTtoBas u simepHas pusmka"




OBUIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

136
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YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYHEHUKA

METOANYECKHUE MATEPUAJIBI IJI151 YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU

MHTEPHET
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