PABOYAS ITPOT'PAMMA

y4ueOHOro npeamera «®usuka» (yriy0JeHHbI YPOBEHb)

115t oOyyaromuxcst 7 — 9 kinaccon



HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢Qu3nke Ha ypOBHE OCHOBHOTO o00IIero o0pa3oBaHUS
COCTaBJIEHa Ha OCHOBE MOJIO)KEHUW U TpeOOBaHUM K pe3yjbTaTaM OCBOEHHUS Ha
yriyOJ€HHOM YPOBHE OCHOBHOW 00pa30BaTebHON MPOTPaMMBbl, TIPEICTABICHHBIX
B ®I'OC 00O, a takxe ¢ yuérom (enepaibHON paboueit mporpaMmMbl BOCITUTAHUS
u KoHueniuu npenogaBanus yueOHoro npeameta «Duznkay.

Conepxkanue nporpaMMbl MO (DU3UKE HAMPABICHO HA YJIOBJIETBOPEHUE
MOBBINMICHHBIX 3aMPOCOB OOYYAIOMIUXCS, CTPEMSIIMXCI K Oojiee TIIyOOKOMY
OCBOCHMIO (DM3MYECKMX 3HAHWUW, U Ha (OPMHPOBAHHUE €CTECTBEHHO-HAYYHOMN
IrpaMOTHOCTH oOydJammmxcs. B mporpaMme mo (Qu3WKEe  YYUTBHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mpenMera B peanuzauuu tpeboBanuii ®I'OC OO0 k
MJIAHUPYEMBIM JTUYHOCTHBIM U METANPEIMETHBIM Pe3yJIbTaTaM OOYyYCHHs, a TAKKe
MEXKIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYUYHBIX YYE€OHBIX MPEJAMETOB HA YPOBHE
OCHOBHOTO 00I11eTO 00pa30BaHUsI.

[Iporpamma no ¢gu3uke ycTraHaBIMBAET paclpe/ieiieHue yueOHOTo MaTepuaia
o rogaMm oOydeHus (IO Kjlaccam), mpejiaraeT MpUMEpPHYI0 TOCIe0BATEIIbHOCTh
U3Y4YCHHUS] T€M, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHs MPEAMETHOTO COJACpNKAHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEHM 00yJaroNnuXCsl.

[Iporpamma mo ¢usuke paszpaboTaHa € IEJIbIO OKa3aHUS METOJIUYECKOU
MTOMOIIY YYUTEIIO B CO3/IaHUU paboyeli TPOrpaMMBbl 10 Y4eOHOMY TIPEAMETY.

®duszrka SBIAETCS CUCTEMOOOPA3YIONIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
IpPEeAMETOB, TOCKOJbKY (PU3MUECKHE 3aKOHBI Jie)KaT B OCHOBE IPOIIECCOB U
SBJICHUM, W3yYaeMbIX XHUMHEH, Ouoyiorued, acTpoHOMUEed U (UUYECKOU
reorpadgueii, BHOCHT BKJaJ B C€CTCCTBEHHOHAYyYHYIO KapTUHY  MHpA,
NpeloCcTaBIsieT HaumboJee SCHbIE O00pa3lbl MPUMEHEHHUS HAyYHOTO METoja
MO3HAHMS, TO €CTh CIIOCO0a MOJTYyUYEeHHS JOCTOBEPHBIX 3HAHUN O MUPE.

Onna w3 raaBHBIX 3a7a4 (pu3nueckoro oOpa3oBaHUsI B CTPYKType OOIIEro
oOpa3oBaHUS COCTOWT B (POPMHUPOBAHUHU E€CTECTBEHHO-HAYYHOW TPAMOTHOCTH M
MHTEpEca K HayKe y 00y4aronumxcsl.

N3yuenne ¢usnku Ha yriayOJEHHOM YypOBHE MpEINojaracT YBEPEHHOE
BJIQJICHUE CIICAYIONMMUA KOMIICTCHTHOCTSMHM, XapaKTePU3YIOIIMMHA €CTECTBEHHO-
HAyYHYIO TPAMOTHOCTb:

HAY4YHO OOBSICHATH SBJICHUS,

OIICHMBATh U TIOHUMATh OCOOCHHOCTH HAyYHOT'O UCCIICIOBAHMS;

WHTEPIPETUPOBATh JAHHBIC M HWCIIOJIb30BaTh HAyYHBIC JOKA3aTEIbCTBA IS
MOJTYYCHUS BHIBOJIOB.

enn wusyueHus GU3MKH HA YPOBHE OCHOBHOTO OOIIETr0 0Opa3oBaHUSs
onpenenensl B KoHuenuuu mnpenojaBaHus ydeOHOro mnpenMera «Dusmka» B



oOpa3oBatenpHBIX opraHuzanusx Poccuiickoit ®Dexpepainuu, peamu3yOMINX
OCHOBHBIE  00111€00pa3oBaTeNibHbIE IPOTPaMMBbl, YTBEPKAEHHONM pelleHUueM
Komnerun MunucrepctBa npocsemienusi Poccuiickort deaeparuu (MpoTOKOI OT 3
nexadps 2019 r. Ne [1K-4BH).

Henu nzydyenust uU3uKu Ha YrIIyOJIEHHOM YPOBHE:

pa3BUTHE HMHTEpeca W CTPEeMJICHHsA OOydaroluXcsi K HAayuYHOMY H3yYEHUIO
IPUPOBI, PA3BUTHE UX UHTEIJICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE MPEACTABICHUM O HAyYHOM METOJI€ MO3HaHUS U (HOPMHpPOBAHUE
HCCIIEI0OBATEIBCKOTO OTHOIIEHUS K OKPYKAIOIIUM SIBJICHUSIM;

(dbopMUpOBaHKE HAYYHOTO MHPOBO33PEHHS KaK pe3ysibTaTa U3Y4YeHHs] OCHOB
CTpOEHUS MaTepuu U PyHIaAMEHTAJIbHBIX 3aKOHOB (DU3HUKU;

dbopmMupoBaHUEe YMEHUN TMPUMEHATh (PU3NUECKUE 3HAHUA U Hay4HbIC
JI0Ka3aTeNbCTBA I OOBICHEHUS OKPY KAIOIINUX SIBICHUIA;

dbopMHpOBaHUE TPEACTABICHUA O pONM (PU3UKH 7 Pa3BUTUA JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJOTHU;

pa3BUTHE  MPEACTaBIICHUN 0 BO3MOHBIX chepax  Oynyuei
mpoecCHOHANBHON  JeATENbHOCTH, CBSI3aHHOW C (DU3WKOH, MOATOTOBKA K
JaynbHeeMy oOy4eHHIO B 9TOM HaMpaBlICHUU;

dbopMHpoBaHHEe TOTOBHOCTHM K JajlbHEWIIEMY H3y4YeHHIO (U3UKU Ha
yriyOJEHHOM YPOBHE B paMKax COOTBETCTBYHOUIMX Mpoduiieid oOydeHHs Ha
YpOBHE CpeHEro 0011ero 0opa3oBaHusl.

JlocTikeHre 3TUX 1ened mporpamMMbl 1o (M3MKE HAa YPOBHE OCHOBHOTO
oOurero o0pazoBaHusi 00ECIIEYNBACTCS PEIICHUEM CIIETYIONINX 3a/1a4:

NpUOOpETEeHNE 3HAHUM O JUCKPETHOM CTPOEHUM BEIIECTBA, MEXAHUYECKHUX,
TEIUIOBBIX, JICKTPOMArHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

MpUOOpETEHNE YMEHHM aHAIM3UPOBATh U OOBACHITH (U3HUECKHUE SBJICHUS HA
OCHOBE U3YUYEHHBIX (PU3NYECKUX 3aKOHOB U 3aKOHOMEPHOCTEH;

OCBOEHHE METOJIOB PEIIEHUsI PACUETHBIX M KAUECTBEHHBIX 3a/1a4, TPEOyIOUIMX
CO3JaHUSl W UCIIOJIb30BAaHUS (PU3NYECKUX MOJENIECH, BKIOYash TBOPYECKHE U
[IPAKTUKO-OPUEHTUPOBAHHBIE 334K,

pa3BUTHE HCCIEIOBATEIIbCKUX YMEHUN: HaOMIOJaTh SIBJICHUS U HU3MEPSTh
(u3nyYecKre BEIUYUHBI, BBIJIBUTATh TUIOTE3bl U MPEAIararb SKCIEPUMEHTAIbHbBIE
CHOCOOBI UX TPOBEPKH, TUIAHUPOBATh M MPOBOAUTDH OMBITHI, IKCIIEPUMEHTATbHbBIC
WCCIIEIOBAHUS, aHAJIM3UPOBATH ITOJYUYEHHBIE TaHHBIE U JEJ1aTh BBIBOJbI;

OCBOCHHME NPUEMOB paboThl ¢ uHpOpMaIel (U3HMUECKOro COJEep KaHMUs,
BKJIIOYAsi UHPOPMALIMIO O COBPEMEHHBIX JOCTUKEHUAX (PU3UKHU, UHTEPIPETALHMS U
KPUTHUYECKOE OLICHUBAaHUE UH(OpMAIUH;



3HAKOMCTBO €O cdepamu MPOPECCHOHATBHON NEATeILHOCTH, CBI3aHHBIMH C
(GU3NKON, U COBPEMEHHBIMH TEXHOJOTHUSIMH, OCHOBAaHHBIMH Ha JOCTHMIKEHUSIX
(bu3HYeCKO HAYKH.

Ha wusyuenue ¢usuku (yriyOn€HHbIA ypOBEHb) Ha YPOBHE OCHOBHOTO
obmero o6pazoBanusi otBoautcs 340 dacoB: B 7 kmacce — 102 gaca (3 daca B
Hezeno), B 8 kiacce — 102 gaca (3 ygaca B Heneno), B 9 kimacce — 136 gacos (4
gyaca B HEJICIIIO).



COILEPKXAHUE OBYUYEHUA
7 KIIACC

Paznen 1. @®usuka v €€ posib B NO3HAHUM OKPYKAIOUIEr0 MUPA.

®dusnka — Hayka O npupoje. SBiaeHUs TPUPOJIbI (3JIEMEHTHI COJIEpKAHUS,
BKJIIOYAIOIINE MEXIPEAMETHbIE CBsI3M). DU3MUECKUE SIBICHUSA: MEXaHUYECKHE,
TEIUIOBBIE, DIIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnyeckue BeNIMUMHBL. Pa3MepHocTh. EfuHuIBl (U3WYECKUX BEJIMYUH.
N3mepenne @uanyeckux BeauduH. OTaloHbl. Pusuueckue npudopsl. llena
nenenwnsi. [lorpemHocts n3mepennii. [IpaBuna 6e3onmacHoro Tpyna mpu padbote ¢
nabopaTopHbIiM o0OOpyaoBaHuEM. MexayHaponHas cuctema eauHull. llepeBon
BHECUCTEMHBIX eUHUIl B equHuIs CU.

Kak d¢wusuka u Jpyrue eCTeCTBEHHbIE HAyKH H3y4aloT MPUPOSIY.
EcTecTBeHHO-HAYUHBIM METONl TO3HAHWS: HAOJIOJCHHE, TMOCTAaHOBKA HAyYHOTO
BONIPOCA, BBIJIBI)KEHUE TUIIOTE3, SYKCIIEPUMEHT 10 MIPOBEPKE TUIOTE3, OOBSICHEHHE
HaboaeMoro sBieHus. Onucanue Gu3NUeCKUX SIBJICHUN C TOMOIIBIO MOJIETIEH.

Jlemoncmpayuu.

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

dusnyeckre TPUOOPHI U TPoIeAypa MNPSIMBIX HU3MEPEHUN aHAJIOTOBBIM H
HU(POBBIM TPUOOPOM.

Jlabopamopnule pabomot u onvimel.

Omnpenenenue 1EHbI IeTICHUS IIKaJIbl U3MEPUTEILHOTO MPUOOpa.

N3mepenue paccTosiHUN.

N3mepenue mnomaan u oobéMa. MeTo1 naneTku.

N3mepenue BpeMeHu.

N3mepenne 00bEMa )KUIIKOCTU U TBEPAOTO TENa.

Ornpenenenue pazMepoB MalbIX Teld. MeTon psaIoB.

IIpoBeneHne wHcCCienoOBaHUSA IO NPOBEPKE TMIOTE3BI: JAIbHOCTH IOJIETA
[IapuKa, MymeHHOTO TOPU30HTAIBHO, TEM OOJIBIIE, YeM 0OJIbIIE BBICOTA ITyCKA.

Pa3znen 2. IlepBoHavasibHbIe CBeACHUS 0 CTPOCHNH BelecTBA.

CtpoeHue BemiecTBa: aTOMbl U MOJIEKYJIbI, UX pa3sMepbl U Macchl. OTBITHI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BELIECTBA.

JIBukenne dactul, BemlectBa. CBsi3b CKOPOCTH JBUKEHHUSI YACTHUI[ C
temriepatypoil. bpoyHoBckoe nBmxenue. [quddysus. BzaumopeiicTBue uactuil
BEILIECTBA: MIPUTHKEHNUE U OTTAJIKMBAHUE.

ArperatHble COCTOSIHMS BEUIECTBA: CTPOEHUE Ta30B, XKUIAKOCTEH U TBEPIBIX
(kpucraminyeckux) Teil. B3auMocBsi3b MEXK]y CBOWCTBAMU BEUIECTB B Pa3HBIX



arperaTHpIX COCTOSHUSIX M MX aTOMHO-MOJIEKYJISpHBIM cTpoeHueM. OcoGeHHOCTH
arperaTHbIX COCTOSIHUI BOJIBI.

Jemoncmpayuu.

HaOlmronenre OpoyHOBCKOTO JABUKEHUSI.

Ha6mronenune muddyzun.

HabGmronenue sBieHnii, 0OBICHAIOMMXCA MPUTHKEHUEM UM OTTATKWBAHUEM
YaCTHIl BEIIECTBA.

Jlabopamopnuie padbomut u onvimol.

Orenka muaMeTpa aToMa METOIOM PSIIOB (C UCTIOIb30BaHueM (ororpadmii).

OnbIThI 110 HAOTIOACHUIO TEIJIOBOTO PACIIUPEHHUS Ia30B.

OnpITH IO OOHAPYKEHUIO IEUCTBUS CHIT MOJIEKYJIIPHOTO TIPUTSKEHHUS.

Pasznea 3. /IBu:keHue U B3aMMOIeliCTBHE TeJl.

Mexannueckoe naBwxkenue. lIlyte u mnepememenue. PaBHOMepHOE W
HepaBHOMepHOe JBWKeHue. CBOOOJHOE MajJeHHE KaK NpUMep HEPaBHOMEPHOIO
nBkeHus Tel. CkopocTb. CpenHsissi CKOPOCTh MPU HEPABHOMEPHOM JIBHKEHUU.
Pacy€r nmyty 1 BpeMeHU JBUKECHUS.

I'padyixkm 3aBUCMMOCTEM BENMYMH, ONMUCHIBAIOIIMX JBIKEeHHE. OOmme
NOHATUA 00 OTHOCUTENBHOCTH JBHWXKEHUS. ClOXKEeHHEe CKOpocTed s Tel,
JOBUKYLIUXCS MTapaJuIebHO.

SBnenne wHepHuU. 3aKOH WHEpUMH. B3ammoneicTBue Ten Kak NpUYMHA
W3MEHEHMsSI CKOPOCTH JIBWKEHMA Tesl. Macca Kak Mepa HMHEPTHOCTH Tejla B
IIOCTyINaTeapHOM  JBrKeHuu. IlmoTHocTh BemiecTBa. CBsA3b IJIOTHOCTH €
KOJIMYECTBOM MOJIEKYJl B eauHuile oObéMa BemiectBa. CMecM U CIUIABHI.
IToBepXHOCTHAs U JIMHEWHAs IUIOTHOCTb.

Cuna Kak xapakTepHCTHKa B3auMoJehcTBUA Ten. Cuila ynpyrocTd M 3aKOH
I'yka. 3MepeHue CWiibl ¢ TOMOLIBIO AUHAMOMETpA. fIBICHHUE TATOTEHHUS U CUia
TsokecTd. CHila TSDKECTH Ha IpyTHX IuiaHertax. Bec tena. HeBecomocTs. Croxkenue
CWJI, HANPABJIIEHHBIX 0 OJHOM npsiMou. PaBHonencTByromas cuil. Cuila TpeHUs.
TpeHue CKONBXKEHUS U TPEHHE IIOKOs, BA3KOE TpeHWe. TpeHue B IpUpolIe M
TEXHHUKE.

Jemoncmpayuu.

HabGnrogenne MexaHuuecKoro JIBHKEHHS Tela.

N3mepenne cKkopoCTH NPSAMOJIMHENHOTO JBUKECHMUS.

Habmtoienue siBjeHUs: UHEPIUH.

Hab6nronenue n3MeHeHust CKOpoCTH MpU B3aUMOJCHCTBUU Tell.

CpaBHEHHE MacC N0 B3aMMOJIEVCTBHUIO TEN.

CrnoxeHue cuJjl, HalpaBJICHHBIX 110 OJHON MPSIMOIA.

Jlabopamopnule padbomot u onvimel.



OrnpeneneHue CKOPOCTH PaBHOMEPHOIO ABMXKEHHUS (IIapvka B >KUJIKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS M TaK Jajiee).

Onpenenenue cpenHeld CKOPOCTH CKOJNBKEHHMs Opycka WM IIapuKa I10
HAKJIOHHOM IUIOCKOCTH.

OrnpeneneHue MIOTHOCTH TBEPAOTO Tea.

OnbITHl, JIEMOHCTPHUPYIOIIME 3aBHCHUMOCTh pacTshkeHus (nedopmaiun)
NPYXUHBI OT TPUIIOKEHHOU CUJTBI.

OnbITEI, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTH CHUJIBI TPEHHS CKOJBXKEHUS OT
CHUJIBI JIABJICHUS U XapaKTepa COMPUKACAIOLINXCS MOBEPXHOCTEH.

Pa3zneu 4. JlaBjieHue TBEPABIX TeJl, :KMIKOCTE U ra3os.

Hasnenue. Cuna gaBieHusi. CiocoObl yMEHBIICHUS U YBETUYCHUS JaBICHUSI.
JlaBnenue rasza. 3aBUCUMOCTh JaBJIEHHUs rasa OT 00bEMa U TeMIIepaTyphl.
Ilepenaua naBiieHust TBEPABIMU TEJIaMU, KUJKOCTSIMU U Trazamu. 3akoH [lackans.
[THeBMaTHUECKHE MAIIIUHBI.

3aBUCUMOCTh  JIaBJICHUS  JKUJKOCTH  OT  D[IIYOMHBI  TOTPYKEHUS.
I'uppocrarnueckuii  mapagokc. CooOwmaromuecss cocyabl. ['mapaBiauueckue
MeXaHU3Mbl. VCronab30BaHUE BBICOKMX JIaBIICHUII B COBPEMEHHBIX TEXHOJOTHSX.
Y CTporcTBO BOIOIIPOBO/IA.

Atmocdepa 3emun u armocepHoe gamieHue. [IpuuuHbI CyliecTBOBaHMS
Bo3aAymHOM oOonouku 3emun. OnbiT Toppuuemwntu. M3mepenue atrmochepHOro
TaBiIeHUS. 3aBUCUMOCTh aTMOC(EPHOTO MaBJICHUSI OT BBHICOTHI HAJl YPOBHEM MOPSI.
[Tpubops! 17151 M13MepeHus: aTMOC(hHEepPHOTO TABJICHHUS.

JleiicTBUE KUAKOCTH UM raza Ha MOrpykEHHOE B HUX Tejo. BulTankuBaronias
(apxumenoBa) cuia. 3aKkoH ApxuMesia. Y CJIOBHE BOSHUKHOBEHUS BBITAIKHBAIOIIEH
(apxumenoBoii) cuibl, noarekanue. [naBanue ten. BoznyxomiaBanue.

Hemoncmpayuu.

3aBUCUMOCTb JIaBJICHUS Ta3a OT TEMIEPATYPHI.

[lepenaua gaBiaeHUS )KUIKOCTBIO U Ta30M.

Coobmiaromuecs: CoOCyabl.

['mapaBnuyueckuit mpecc.

[IposiBnenue nelcTBUs aTMOCPEPHOTO TABICHUS.

Cudon.

3aBUCHUMOCTh BBITAIKUBAIONICH CHIIBI OT 00BEMA MOTPYKEHHOU B KHUIKOCTH
YacTH TeJa U IIOTHOCTH JKUIKOCTH.

PaBeHCTBO BBITAIKUBAIOLIEH CUIIbI BECY BHITECHEHHOM YKUKOCTH.

VYcnoBue miaBaHus Tel: MJIaBaHUE WK MOTPYKEHUE TeNl B 3aBUCHUMOCTH OT
COOTHOIIICHHUSI TUIOTHOCTEU TeJla U KUJIKOCTH.

Jlabopamopnule padbomot u onvimel.



HccnenoBanre 3aBUCMMOCTH Beca Tella B BOAE OT 00bEMa MOrpYyKEHHOU B
KUJKOCTb YaCTH Tea.

Ornpenenenue BBITAIKMBAIOLIEH CUIIbL, IEHCTBYIOLIEH HA TEJO, MOTPYKEHHOE
B JKUJKOCTb.

[IpoBepka HE3aBUCHUMOCTH BBITATKHBAIOIIEH CHUJIbI, JTEUCTBYIOUIEH HA TEJIO B
KUIKOCTH, OT MacChl Tea.

OneITel, JAEMOHCTPUPYIOIIME  3aBUCHUMOCTh  BBITAJKHUBAIOIIEH  CHJIBI,
JEHCTBYIOUIEN Ha TENO B KUJIKOCTH, OT 00bEMA MOTPYKEHHOU B KUAKOCTh YaCTU
T€JIa U OT IUIOTHOCTHU KUJKOCTH.

KonctpynpoBanue apeoMerpa Ui KOHCTPYUPOBAHUE JIOAKU U OIPEIEIICHHUE
€€ rpy30n0AbEMHOCTH.

Paspnen S. PaGora u MOIIHOCTH. JDHEPrusi.

Mexanudeckasi padoTa JiIsl CUJl, HAIPABJICHHBIX BJOJIb JIMHUU [T€PEMELICHUSI.
MonHOCTb.

[IpocTbie MeXaHW3MBI: pblYar, BOPOT, OJOK, TOJUCHACT, HAKJIOHHAS
IUIOCKOCTh, HOJKHUYHBIM MeXxaHu3M. MomeHT cuiibl. PaBHOBecue peruara. [IpaBuio
MOMEHTOB. [IpumeHeHHe mpaBHiia paBHOBECHS pbluara K OJIOKy. «3050TOe
npaBuio» Mexanuku. KITJ] mpocteix MexanusmoB. [IpocTeie MeXaHU3MBI B OBITY,
TEXHUKE, )KUBBIX OpraHu3Max.

Mexannueckass dHeprus. KuHeTrnueckas W IOTEHUHAJIBHAS  DHEPIHUS.
[IpeBpaleHre 0THOTO BU/Ia MEXAHUYECKOW SHEPTUH B IPYroil. 3aKOH COXpaHEHUs
Y MPEBPALCHNS SHEPTUU B MEXAHUKE.

Jemoncmpayuu.

[Tpumepsl TPOCTHIX MEXAHU3MOB.

Jlabopamopnuie pabomot u onvimol.

HccenenoBanue yciioBUil paBHOBECHs pblyara.

N3amepenue KII/] HaKJIOHHOM MJIIOCKOCTH.

N3yuyenue npaBuiia pelyara JJis MOABUKHOTO M HETIOJBUKHOTO OJIOKOB.

Omnpenenenue K11/ moaBuKHOTO U HETOJBUKHOTO OJIOKA.

Omnpenenenre pabOThl CHIIBI YIIPYTOCTH NpU MOABbEME TPY30B IPU MOMOILU
MOJIBHKHOTO OJIOKA.

N3ydeHne 3aKk0Ha COXpAaHEHHS] MEXaHUYECKOW SHEPTUH.

8 KJIACC

Pa3nen 6. TensioBbIe siBJIeHHA.

OCHOBHBIE TIOJOXEHHUSI MOJICKYJISIPHO-KMHETUYECKOM TEOpUM CTPOCHUS
BemecTsa. Macca W pa3Mepbl aTOMOB M MOJIEKYJ. ONbIThI, MOATBEPKIAOIINAE
OCHOBHBIE MOJIOKEHUS MOJICKYISIPHO-KUHETUYECKOW TEOPHH.



Mopenu TBEPHOTrO, JKHIKOTO W Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrammmueckne u amopdubie Tena. ['padeH — HOBBIM MaTepuan sl HOBBIX
TEXHOJIOTUI. TEeXHOJOTUU TMOJyYEHUS! HCKYCCTBEHHBIX anMa3oB. OObsCHEHUE
CBOMCTB T'a30B, XKUIAKOCTEW U TBEPIBIX TEJI HA OCHOBE MOJIOKEHUN MOJIEKYJISIPHO-
KUHETHYECKOW Teopuu. [[0OBEpXHOCTHOE HATSKEHUE, CMAaYMBAHUE, KAIMJUISPHBIC
aBjeHUs. TeIIoBOE pacHIMpeHUuE U C)KaThe. 3aBUCUMOCTb JIaBJICHUSI raza oT
o0BEMa, TeMIepaTyphl.

Temnepatypa. CBsi3b TeMmepaTypbl CO CPEIHEN KHHETUYECKON HHEprueu
TEIUIOBOTO JIBUKEHHS YaCTHILl. TeMrepaTypHbIe IIKAJIBL.

Buytpennsis  sHeprus. CrnocoObl H3MEHEHUS BHYTPEHHEH DHEpPruu:
Teronepegaya 51 COBEpIICHUE paboTHI. Buner TeIuIoNnepeaaym:
TEIUIONPOBOJAHOCTh, KOHBEKIUS, U3yyeHrne. Buapl Tennonepenadyn B Npupoje u
TexHuke. HeoOpaTuMOoCTh TEIMIOBBIX MPOIIECCOB.

KonudectBo TemnoTsl. YenbHas TEMIOEMKOCTh BEIIECTBA. TermiooOMeH u
TersIoBoe paBHOBecue. 3akoH HrioToHa-Puxmana. YpaBHeHHe TEIOBOTO OajlaHca.

[lnaBneHne u OTBEpIACBAaHNUE KPUCTALIMYECKUX BEIIECTB. YIENbHAs TEIIOTA
iaieHus. [lapooOpasoBanue n konaeHcauus. Mcnapenue. Kunenue. Y nenpHas
TeryiorTa  mapooOpa3oBaHMs.  3aBUCUMOCTh  TEMIIEpaTypbl  KHUIEHHS  OT
atMoc(epHoro pgamieHus. HacblleHHBI W HEHACBHIIIEHHBIM map. BraxHocTh
BO3/yXa.

DHeprus TOIIMBA. Y IeJIbHAs TEIJI0Ta CTOpaHusl.

[Tpuniuner padoTsl TermoBeix aBurateneit. KIIJ| TemoBoro nppurarens.
TerioBble BUraTeny M 3al(uTa OKPYXKAKOLIEW cpeabl. TeruioBele NOTEPU B
TEIIOCETSX.

3aKOH COXpaHEHUSI U MPEBpaIlCHUs YHEPIHUU B MEXAHUYECKUX U TEIJIOBBIX
IIpoIECCax.

Jemoncmpayuu.

HaOlmronenre OpoyHOBCKOTO JABUKEHUSI.

Ha6nronenune muddyzun.

HaGmronenne sBIEHUN TOBEPXHOCTHOTO HATSDKCHHS, CMadyuBaHUS U
KANWJUISIPHBIX SIBJICHUU.

HaOnronenue TenioBoro paciimpeHus Ted.

N3meHenne naBieHus raza Opu U3MEHEHMU 00bEMA W HArpeBaHUM WIH
OXJIAJKICHUU.

IIpaBuna n3mMepeHus: Temieparypsl.

Bunbl Tenonepenaymn.

OxJtaxieHue Ipyu COBEPIICHUHN PaOOTHI.

HarpeBanue npu coBepIiieHHN pab0Thl BHEITHUMU CHUJIaMHU.

CpaBHeHUE TEIUIOEMKOCTEN Pa3IUYHBIX BEIIECTB.



Habmronenne KumneHusl.

Hab6nronenue noctossHCTBA TeMIIepaTyphl IPH MJIaBJICHUH.

Moenu TeIIOBBIX IBUTATEIIEH.

Jlabopamopnuie padbomot u onvimul.

OnbITE IO OOHAPYKEHUIO IEUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHMUS.

OnbITI NO BBIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WIIM caxapa.

N3mepenue TtemnepaTypbl MpHU MOMOIIM JKUAKOCTHOTO TEpPMOMETpa H
JaTYMKa TeMIepaTyphl.

OnbITel MO HAONIOJEHUIO TEIJIOBOTO PACIIMPEHHUs] Ta30B, KUJIKOCTEH H
TBEPIBIX TEIL.

OmnpeneneHue JaBieHUs BO3IyXa B OaJJIOHE HITIPHUIIA.

UccnenoBanre 3aBUCMMOCTH JaBJCHUS BO3JyXa OT €ro oo0béMa u
TeMIepaTyphbl.

[TpoBepka THMOTE3bl JUHEHHOW 3aBUCUMOCTH JIJTMHBI CTOJIOMKA JKHIKOCTH B
TEPMOMETPUUYECKOM TPYOKE OT TEMIIEPATYPHI.

HaOnronenne wu3MeHEHUs BHYTPEHHEH OJHEpPruM Tella B  pe3yJibTare
Terionepeaayu U paboThl BHEIIHUX CHUJI.

UccnenoBanuie sBIEHUS TEIIOOOMEHAa TMPU CMEIIUBAHUHM XOJOJHOW U
ropsiueui BOJIBI.

OrnpeneneHue KoJUYecTBa TEIIOTHI, MOJTYUYEHHOTO0 BOJAOW MpH TETIOOOMEHE
C HArpeThIM METAJNIMYECKUM LIHJIUHAPOM.

Omnpenenenre MOIIHOCTH TEIUIOBBIX MOTEPh (3akoH HeroToHa-PruxMmana).

Onpenenenue yaeabHOU TEIIOEMKOCTH BEIIECTBA.

UccnenoBanne mponecca UCIapeHusl.

Ornpenenenue OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

Ornpenenenue yAaenbHON TEIIOTHI IJIaBICHUS JIbJA.

Paznen 7. DiekTpruyecKkue 1 MATHUTHBIE SIBJICHUS.

DnekTpuszanus Ten. [[Ba pona sneKkTpuuecKux 3apsaoB. B3anmopenctBue
3apsKEeHHBIX Tel. 3akoH Kynona.

Onektpuueckoe mnone. Hanpspk€HHOCTH 3iiekTpudeckoro moss. [IpuHumn
CYHEPIO3UIIUH ISKTPUUECKUX TTOJIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocutenu snekTpuyeckux 3apsaoB. DJIEMEHTAPHBIA JJIEKTPUYECKUAN 3apsil.
Crpoenue artoma. I[IpoBOAHMKM, HAMAJIEKTPUKA U TOJYNPOBOJHUKHU. 3aKOH
COXPaHEHMS ANEKTPUUYECKOTO 3aps/ia.

DJIGKTPUUYECKUM TOK. YCIOBHUS CYIIECTBOBAaHUS JJICKTPUUECKOTO TOKA.
Nctounnku mnocTossHHOTO TOKa. JIeMCTBUS 2JIEKTPUYECKOrO0 TOKa (TEIIoBOE,
XUMUYECKOE, MarHUTHOE). DJIEKTPUUYECKUI TOK B METaJIaX, KUIAKOCTAX U ra3ax.

OnekTpuueckas nenb. Cuina Toka. DIEKTPUUYECKOE HaAIpsKEHHE. AMIEPMETP
Y BOJBTMETP B LIENH MOCTOSTHHOTO TOKa. CONMPOTUBIICHUE MPOBOJHUKA. Y IEITBHOE



CONpPOTUBJICHUE BemiecTBa. 3akoH Oma s yuactka menu. [locnenoBarenbHoe u
napasuielibHoe coeuHEeHne MpoBOAHUKOB. DJ{C B 1€ MOCTOSHHOTO TOKA. 3aKOH
Oma ana nonnou nenu. [lpaBuna Kupxroda. Pacd€r mpocThiX 3JIEKTPUUYECKUX
uenen. HesmHelHbIe 2JIEMEHTHI.

Pabota W MOIIHOCTH 3JIEKTPUYECKOrOo ToKa. 3akoH Jlxoyng-Jlenua.
DneKTpudecKre Ienu U MOTPEeOUTENH IEKTpUIecKoi sHeprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[TocTtossHHble ~ MarHuThl.  B3auMoaeucTBHE  TOCTOSSHHBIX ~ MAarHUTOB.
MarunutHoe nosie. MarHuTHoe 1ojie 3eMJId U €ro 3HaueHUe I KU3HU Ha 3emiie.
OneiT Opcrena. MarHuTHoe 1one 3JeKTpudeckoro Toka. OnbeiT  Amrepa.
[IpuMeHeHne HIEKTPOMAarHUTOB B TEXHHKE. JIeCTBME MAarHUTHOIO IIOJS Ha
NpOBOJHUK C TOKOM. Cuna Awmmepa W oOmnpelaeineHue €€ HampaBJICHUs.
DNEeKTpOJBUraTeNlb MOCTOSTHHOIO ToKa. lcmonb3oBaHue »JEKTpoJBHUraresiei B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCHOPTE.

OnbiTel @apanes. SABneHue 3yeKkTpoMarunuTHON MHAYyKIMU. [IpaBuso Jlenna.
DIIEKTpOreHepaTop. Cnoco0bl NOJIYYEHUS JIEKTPUYECKOU DHEPIUH.
ONEKTPOCTAHIIMM Ha BO300HOBJISIEMBIX HCTOYHHMKAX JHEPTUH. DKOJIOTUYECKHUE
pOoOIeMBbI SHEPTETUKHU. TOIITUBHBIE JIEMEHTHI U 3JIEKTPOMOOUITH.

Jemoncmpayuu.

DIIeKTpHU3aLus TE.

JIBa poJia 3MEKTPUUYECKUX 3aps 0B U B3AUMOJCHUCTBUE 3aPSIKEHHBIX TEI.

Y CTpOUCTBO U JIEUCTBUE JIEKTPOCKOTA.

DIEeKTpOoCcTaTUYECKass MHIYKIU.

3aKOH COXpPAHEHHUSI INEKTPUUECKUX 3aPsI0B.

MogenupoBaHue CHIOBBIX JIMHHM JJIEKTPUYECKOrO TOJISI C MOMOIIBIO
OYMa>KHBIX CYJITaHOB.

[IpoBOAHUKY U AUDIIEKTPUKH.

M cTOYHNMKH TTOCTOSIHHOTO TOKA.

JIENCTBHS IIEKTPUYECKOTO TOKA.

DNEKTPUYECKUN TOK B KUIKOCTH.

["a30BbIii pa3psia.

N3mMepenue cuiibl TOKa aMIepMETPOM.

N3MepeHune 31eKTpUYECKOrO HAPSIAKEHUS BOJIbTMETPOM.

PeocraTt 1 Marazud conpoTUBIICHUH.

B3anmoselicTBrE MOCTOSHHBIX MAarHUTOB.

MoenupoBaHrue HEBO3MOXKHOCTH PA3ICICHUS MOJIOCOB MAarHUTA.

MopenrpoBaHue MarHUTHBIX TOJIEN NOCTOSIHHBIX MAarHUTOB.

OmnesIT Dpcrena.

MarHuTHOE 1ojie ToKa. DIEKTPOMArHHuT.



JlelicTBHE€ MAarHUTHOTO MOJIs1 HA TPOBOJHUK C TOKOM.

DIEKTPOJBUTaTENb OCTOSHHOTO TOKA.

OnbiTel @apajnes.

DNeKTporeHepaTop NOCTOSHHOTO TOKA.

Jlabopamopnuie pabomot u onvimol.

OnpITel 1O HAOMIONEHUIO DJIEKTPU3AIMU TeJl TMPU COMPUKOCHOBEHHH W
UHIYKIIUEH.

HccnenoBanne [OEUCTBUS DIEKTPUYECKOTO IO HA TPOBOJAHUKUA U
TUAJIEKTPUKH.

COopka 1 UCTIBITAHUE IIEKTPUIECKOM IIETH MOCTOSTHHOTO TOKa.

HccnenoBanre 3aBUCUMOCTH CHIIBI TOKA, IPOTEKAIOIIETO Yepe3 pe3ucTop, OT
HaIpsDKEHUS Ha PE3UCTOPE U COMPOTUBIICHUS PE3UCTOPA.

OMnbIThI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh JJIEKTPUYECKOTO COMPOTUBIICHUS
MIPOBOJAHUKA OT €ro IJIMHBI, IUIOIIAIN MMOMEPEYHOT0 CEUYEHUS U MaTepuaa.

Ornpenenenue yaelIbHOT0 CONPOTUBIICHUS TPOBOAHUKA.

[IpoBepka mpaBwia CJIOXKEHUS HANpsSOKEHUM TIPU  MOCIEI0BaTEIbHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBWia i CUJIbl TOKAa NPU MAapajuieIbHOM COEOUHECHHUU
PE3UCTOPOB.

Onpenenenune 3/1C 1 BHYTpEHHETO CONPOTUBICHUS HCTOYHHUKA TOKA.

[Iposepka npasuit Kupxroda.

ITpoBepka BbInoJIHEHUS 3aKOHA OMa 1 MOJTHOM LEIH.

N3yuenue BOJIbTAMIEPHBIX XapAKTEPUCTUK HEIMHEHHBIX DJIEMEHTOB (JIAMITbI
HaKaJMBaHUS WIHM MOJYIPOBOJHUKOBOIO IMOIA).

Onpenenenue padOTHI ANEKTPUUYECKOTO TOKA, UAYIIETO YePe3 PE3UCTOP.

Ornpenenenne MOUTHOCTH AJIEKTPUYECKOTO TOKA, BBIAEISIEMON Ha PE3UCTOPE.

Onpenenenue KII/[ nHarpeBarens.

UccnenoBanrie MarHUTHOTO B3aUMO/ICHCTBUS TIOCTOSIHHBIX MAarHUTOB.

N3ydeHrie MAarHUTHOTO TMOJISI MOCTOSIHHBIX MarHUTOB MPU X OOBEIUHEHUU U
pa3IeICHHH.

HccnenoBanne neCTBUS 3JIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

OMBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI B3aUMOJICUCTBUS KATYIIKU C
TOKOM W MarHuta OT CHJIbl M HalpaBJi€HUsS TOKA B KaTYyIIKE U OT HaJu4us
(oTCyTCTBUS) CEpACUYHUKA B KaTylLIKE.

N3ydenne neiicTBUSI MAarHUTHOTO TOJIS1 HA IPOBOAHUK C TOKOM.

KonctpyupoBanue u uzydeHue paboThl AJIEKTPOABUTATENS.

N3mepenne KII/] anexTpoaBUraTeibHOM yCTAaHOBKH.

OneITEl 1O  HWCCIIECIOBAHUIO  SIBICHUSI AJIEKTPOMArHUTHOW  WHAYKIWHU:
UCCJIE0BAaHNE U3MEHEHUI 3HAUYCHHS U HAIIPABIICHHUS] MHAYKIMOHHOIO TOKA.



9 KUIACC

Pa3nen 8. Mexannueckue siBJeHHA.

Mexanudeckoe aBuxeHue. MarepuanbHas Touka. CrocoObl omucaHus
MEXaHUYECKOTO JABWKEHUS: TaOJIWYHBIN, rpapuueckuii, aHanutuueckuii. Cucrema
orcuéra. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBHYKECHHS.

BekTopHble BENIMUUHBI, ONEpALlMU C BEKTOPAMU, POECKLIHMU BEKTOpa. Pannyc-
BEKTOp MAaTepUalibHOW TOYKHM, IMEPEMENIEHNE Ha IUIOCKOCTH. PaBHOMepHOe
NPSMOJIMHEWHOE JBWXKeHne. HepaBHOMepHOE MpPSMOJMHEWHOE JBUKEHHE.
CpenHsst 1 MTHOBEHHAsI CKOPOCTh TeJia IPU HEPABHOMEPHOM JBUKECHUH.

YckopeHue. PaBHOYCKOPEHHOE MNPSIMOIMHEVMHOE JBUKEHUE. Y CKOPEHUE
cB0OOHOTO NageHus. OnbIThl ['anues.

I'padprueckas mHTEpHpeTanrs yCKOPEHUs, CKOPOCTH, MPOUIEHHOIO MyTH U
MEPEMELICHUS JUISl IPSIMOJIMHEUHOTO JIBUKEHHS.

JIBmkeHue Tenna, OpOIIeHHOT0 MO/l yTIIOM K TOPU30HTY.

JIBMeHue 110 OKPYKHOCTHU. JIMHENHAs CKOPOCTh, YIIIOBass CKOPOCTh, EPUOJL
Y 4acToTa OOpallleHHsl IPU PaBHOMEPHOM JBUYKEHUU 110 OKPYKHOCTU. CKOPOCTh U
YCKOpPEHHE NPU JIBUKEHUU 110 OKPYIKHOCTH.

Bekrop cuibl. PaBHOIEMCTBYIOIIASA CHIIa.

ITepseiit 3axkoH HeroroHa. Bropoi 3akoH HeroroHa. Tperuii 3akoH HerotoHa.
[IpyHIMI Cynepno3uuuy CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHUsI: Cujia TPEHUS CKOJIbKEHUS, CUIIa
TpPEHUS TIOKOsI, ipyrue Buibl Tpenus. Koadduiment tpenus.

JIBUIKEHHE TEI 110 OKPYKHOCTH NOJI IEUCTBUEM HECKOIBKHUX CHIL.

3akoH bepnymnm m nogbémMHas cuna Kpbula. COBpEMEHHBIE JIETATENBHBIC
ammaparel, CyJla Ha NOABOAHBIX KpBUIbAX, AaHTHUKPBUIO HA CKOPOCTHBIX
aBTOMOOWIAX. J[BHyKeHHE 1oe3/1a Ha MarHUTHOM TOTyIITKeE.

Cuiia TSKECTM M 3aKOH BCEMUPHOIO TATOTEHUA. [[BM>KEHHE TEn BOKPYT
IpaBUTAlIMOHHOTO IIeHTpa (B ToM uwucie I1aHeT Bokpyr Comuua). IlepBas
KOCMMYECKas CKOPOCThb. HeBeCOMOCTh U meperpys3Ku.

PaBHOBecue matepuanbHOl TOUkH. AOCONIIOTHO TBEpIOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aAKPETUVIEHHOM OChIO BpalleHusi. MoMeHT cuiibl. LIeHTp TsxecTu.

Nmnynec Ttema. M3Menenume wummynbsca. HMmnynsc cunbl. Ynpyroe u
HEyNpyroe B3auMOJEHUCTBHE. 3aKOHbl HM3MEHEHUS W COXPaHEHUs HMMITYJIbCA.
PeakTuBHOE OBHKECHHUE.

Mexanudeckass pabora W MOIIHOCTb. PaboTa cuil TSDKECTH, YNPYTrOCTH,
TpeHus. CBA3b d3HEpruu u padboTsl. IloTeHnanbHas 3Heprus Teia, MOJHATOro Hajl
MMOBEPXHOCTHIO 3eMIH. [loTeHIIManbHas SHeprust CxaTou npykuHbl. Knnernueckas



sHeprusi. TeopeMa 0 KMHETUYECKOW SHEPruu. 3aKOH HW3MEHEHUS M COXpPAHEHUS
MEXaHUYECKON SHEPTUHU.

Jemoncmpayuu.

HaOnronenre MexXxaHUUeCKOTO JIBMDKEHHUS Tella OTHOCHUTEIIBHO Pa3HBbIX Tel
OTCUETA.

CpaBHeHUE MyTe W TPaeKTOPUW [BUKEHUS OJHOIO M TOTO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepenre ckopoCcTy U YCKOPEHUS TPSIMOTMHEHHOTO JIBHYKEHUSI.

UccnenoBanrie Npu3HaKOB PaBHOYCKOPEHHOTO JIBUKEHUSI.

HabGmronenue nBmxXeHus Tela Mo OKPYKHOCTH.

HabGnronenne MexaHWYeCKUX SBJICHHUM, MPOUCXOSAIIMX B CHCTEME OTCUéTa
«Temexka» 1pu €€ PaBHOMEPHOM U YCKOPEHHOM JIBUKEHUM OTHOCHUTEIBHO
KaOuHeTa (PU3MKH.

HabGmronenue paBHOBeCHs TeJl, CBOOOTHOTO TMaJieHuUsI, KoJIeOaHUsI MAasITHUKA B
MHEPLHUAJIbHBIX CUCTEMAX KaK IMOATBEPKACHNUE MPUHIINIIA OTHOCUTEIBHOCTH.

3aBUCUMOCTh YCKOPEHUS TeJla OT €r0 MacChl U JIEUCTBYIOIIEH HAa HETO CHUJIBI.

HabGnronenue paBeHCTBA CHIT IPU B3aMMOICHCTBHH TEII.

N3meHeHnue Beca Tea Mpu yCKOPEHHOM JIBH)KCHUHU.

[lepenaya uMIryabca npu B3auMOJEHCTBUU TEN.

[IpeobpazoBanusi SHEPTUU MPU B3aUMOJICUCTBUU TEI.

CoxpaHeHHe UMITYJIbCa TIPH a0COFOTHO HEYIIPYTOM B3aMMO/ICHCTBUH.

CoxpaHeHure UMIyJibca NpH YIPYTOM B3aUMOJICUCTBUU.

HabGnronenue peakTUBHOTO ABUKEHUSI.

CoxpaHeHHEe SHEPTUH NPU CBOOOTHOM NaJCHUH.

CoxpaHeHue SHEepruu Mpu ABMKESHUH Tella MO ACHCTBUEM MPYKUHBI.

Jlabopamopnuie padbomot u onvimel.

KoHcTpynpoBanue TpakTa [l pa3roHa M JalbHEWIIEro pPaBHOMEPHOIO
JBIKCHUS TIApPUKA U TEJICHKKH.

OnpeneneHue cpeaHeld CKOPOCTH CKOJBXEHUS OpycKa WIM JABUKEHUS
IapuKa M0 HAaKJIOHHOW IUTOCKOCTH.

Onpenenenue yCKOpPEHUsT Tejda MpPH PABHOYCKOPEHHOM JIBHDKEHUHU TIO
HAKJIOHHOM IUIOCKOCTH.

UccnenoBanre 3aBUCUMOCTH TYyTH OT BPEMEHHU IIPU PABHOYCKOPEHHOM
JBIDKCHUH 0€3 HayaJbHON CKOPOCTH.

[IpoBepka rumoTe3sl: €ciiv MPU PaBHOYCKOPEHHOM JBUKEHUHU 0€3 HauaIbHOM
CKOPOCTH IIyTH OTHOCSITCSI KaK PsiJi HEYETHBIX YKCEIl, TO BPEMEHA OJMHAKOBBI.

HccnenoBanre NBIKEHUS Tela, OPOIIEHHOTO O] YIJIOM K TOPU30HTY.

UccnenoBanre 3aBUCUMOCTHM  CUJIBI  TPEHUS CKOJBXEHHUS OT  CHIIbI
HOPMAaJIbHOTO JaBJICHUS.



Omnpenenenne ko3 uIeHTa TPEHUS CKOJIBKEHUS.

Omnpenenenne KECTKOCTU PYKUHBI.

HccnenoBanre 3aBUCUMOCTH CHIIBI YIIPYTOCTH, BO3HUKAIOIIEH B MPYKUHE, OT
CTeNeHU JAeQopMaluy MPYKUHBI.

Omnpenenenre pabOThl CHIIBI TPEHUS NIPU PAaBHOMEPHOM JBHKEHHH Tela 1O
TOPU30HTAIIBHOM ITOBEPXHOCTH.

Onpenenenue paboOThl CUJNIBI  YNPYTOCTH TpPU  MOABEME Tpy3a C
MCITOJIb30BAaHUEM HEMOABUKHOTO U MOJBUKHOTO OJIOKOB.

Paznen 9. Mexann4yeckue KoJie0aHUs U BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHBIE XapaKTEPUCTUKHU KoJeOaHUil: mepuo,
4yacToTa, aMIUIMTyJa. ['apMoHuYeckue KojebaHus. 3aTyxarlue KoJieOaHus.
Boinyxennble konebanus. Pesonanc.

MaremaTndyecknii U NPYKUHHBIM MasTHUKM. [IpeBpaieHune sHeprum npu
K0JIe0aTeTbHOM JBUKCHUU.

Mexannueckue BOJIHBL. [IpoponbHble W momepedHble BOJIHBL. (CBOMCTBA
MEXaHUYECKUX BOJH: MHTEephepeHus U nudpakius. [[nrHa BOJIHBI U CKOPOCTh €€
pacnpocTpaHeHusl. MexaHn4eCcKHe BOJIHBI B TBEPAOM TeJ€, CECMUYECKUE BOJIHBI.

3Byk. PacnpocTpanenne u oTpakeHHe 3ByKa. I'pOMKOCTH 3ByKa M BBICOTA
ToHa. Pe3onanc B akyctuke. WHdpa3Byk u ynabTpa3Byk. Hcnonbs3oBaHue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOJIOTUAX.

Hemoncmpayuu.

HaGmonenne koneGaHuii Tenm MOJA JACUCTBHEM CHIIBI TSXKECTH U CHIIBI
yIOPYTOCTH.

HabGmronenue xonebanuii rpy3a Ha HUTU U HA TIPYKUHE.

Habmtoienue BeIHYXIEHHBIX KOJI€0aHUI 1 pe30HaHCca.

PacnipocTpaHeHne Mpo10JIbHBIX U MONEPEYHBIX BOJIH (HA MOJEIIN).

Ha6monenune nnrepdepenunu u qudpakiini BOJH Ha TOBEPXHOCTH BO/IBI.

HabGnronenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTBHI.

AKyCTUYECKHM PE30OHAHC.

Jlabopamopnuie padbomot u onvimel.

Onpenenenue 4acToThl ¥ Meproaa KojieOaHUH MaTEMaTUYECKOr0 MasgTHHUKA.

Omnpenenenue 4acToThl U MEpUOAA KoJIeOaHUN MPYKUHHOTO MasiTHUKA.

HccnenoBanre 3aBUCMMOCTH MEpHOJA KOJIEOAHWM Ipy3a HA HUTH OT JJIMHBI
HUTHU.

HccnenoBanre 3aBUCUMOCTH TIEpHOJia KOJIeOaHUN MPYKUHHOTO MAasSTHUKA OT
Macchl rpysa.

[IpoBepka HE3aBHCHUMOCTH Tepuoaa KojeOaHuW Tpys3a, MOJABEHICHHOTO K
JIEHTE, OT MAcChl rpysa.



OmnbIThI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTh MEpHOa KoJieOaHUi Py KHHHOTO
MasiTHUKA OT MaCChl IPy3a U KECTKOCTH NPYKUHBI.

N3mepenne yckopeHusi CBOOOIHOTO MaJeHUS.

Paszges 10. Di1eKTPOMArHUTHOE 10JI€ U JIEKTPOMATHUTHBIEC BOJIHBI.

DNeKTpOMarHuTHOE  MoJie.  OJIEKTpOMAarHuTHele  BOdHBL.  CBolicTBa
ANEKTPOMArHuTHbIX BOJH. [llkana »iekTpoMarHUTHBIX BOJH. Hcmonb3oBaHue
AIEKTPOMArHUTHBIX BOJH JMJIsI COTOBOM cBsA3u. Panmonokanms. Kocmuueckas
CBS3b.

OnexTpomMarHuTHas npupoaa cBera. CKOpocTh cBeTa. BOIHOBBIE CBOWCTBA
cBeTa: uHTephepeHIus U AUPPaAKITUL.

Jemoncmpayuu.

CBolicTBa 3JI€KTPOMArHUTHBIX BOJIH.

WuTepdepentus u qudpaxius cBeTa.

Jlabopamopnuie padbomot u onvimet.

N3yuenue CBOWCTB 3JIEKTPOMATHUTHBIX BOJH C MOMOIIBIO MOOUIBLHOTO
tenedona.

[IpoBenenmne onpITOB O HAOIOIEHUIO HHTEpDEPEHITNH U TUPPAKIIIH CBETA.

Pa3nen 11. CBeToBbIe SIBJICHUS.

JlyyeBass Mozenp cBeTa W TEOMETPUYECKAss ONTHKA. VICTOUHMKHM CBeETa.
IIpsmonuueiiHoe pacnpoctpaneHue cBera. 3armeHuss Comnua u o JlyHBL
Otpaxxenue cBeta. Ilnockoe 3epkano. 3akoH oTpaxeHus cBera. lloctpoenue
n300pakeHnit, CHOPMUPOBAHHBIX 3€PKATIOM.

[Ipenomnenue cBera. 3akoH mpenomiieHus cBera. [loaHoe oTpa)keHue cBeTa.
Hcnonb3oBaHueE MOTHOTO OTPAKEHUS B ONITUYECKUX CBETOBOAAX, ONTOBOJIOKOHHAS
CBS3b.

JIunza, xonx usyuer B sumH3e. @Dopmyna ToHkoM JmH3BL llocTpoeHue
N300pakeHul, CPOPMUPOBAHHBIX TOHKOW JMH30M. OnTuyeckas cucTeMa
¢doToanmapata, MHKpOCKONa M Tejeckona. [1a3, kak onTuyeckas CHUCTEMA.
bim30pyKoCTh M JAITBHO30PKOCTD.

Paznoxenue Oemoro cBera B crekTp. Omnbitel Hptotona. CroxeHue
CIIEKTPAJIbHBIX LBETOB. J(Hcnepcus cBera.

Jemoncmpayuu.

IIpssmMonmHEHOE pacIpOCTPAaHEHHUE CBETA.

OtpakeHue cBeTa.

[Tonyyenue n300paxeHuit B MIOCKOM 3€pKaje.

IIpenomiienue cBera.

OnTuyeckuil CBETOBOA.

Xox mydeii B cOOMpArOIIe JIMH3e.

XoJ JIydeu B paCCEUBAIOIIEH JINH3E.



[Tomyyenne n300paxkeHUi ¢ TOMOIIBIO JINH3.

[Ipuniun aevictBus doToanmapara, MUKPOCKOIIA U TEJIECKOTIA.

Monens riasa.

Pa3noxenue 6emoro cBera B CIEKTP.

[Tomyyenue 6emoro cBeTa MpH CI0KEHUH CBETA PA3HBIX LBETOB.

Jlabopamopnuie padbomot u onvimel.

HccnenoBanre 3aBUCUMOCTH YIVIa OTPaXEHUsT CBETOBOIO Jiydya OT YyIJia
najeHusl.

W3ydenue cBOMCTB M300pa’keHUs B IUIOCKOM 3€pKaie.

HccenenoBanre 3aBUCUMOCTH yIila IPEJIOMIIEHUS OT yTJla MaJeHUsl CBETOBOIO
Jy4a Ha TPAHULIE «BO3LYX—CTEKIIO».

[Tonyuenne n300pakeHU ¢ TOMOIIBIO COOMPAIOIIEH JINH3BI.

Omnpenenenre (POKYCHOTO PACCTOSIHHUS M ONTHYECKOM CHIIBI coOWparomein
JIMH3BI.

OnbITHI IO Pa3NIOKEHUIO OEIOr0 CBETA B CIEKTP.

OnpITbl 1O BOCHPUATHIO LIBETA NPEIMETOB MpPU HUX HAOMIOACHUH 4Yepes
I[BETOBBIC (DUIIHTPHI.

Pa3nen 12. KBanTOBBIC SIBJICHHS.

Onwitel Pesepdopna u miuanerapHas mMojenb atoma. Mojens atoma bopa.
Hcnyckanue u norioiieHue ceeta atoMoM. KBaHThl. JInHeuaTeie CIEKTPHI.

PagmoaktuBHocTh. Anbda-, 6eta- u ramma-uzinyderus. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmozaens aromHoro sapa. W3orombel.  PaamoakTuBHBIE
npeBpauieHud. [lepuon nmomypacnana aroMHbIX saep. [elicTBue paanoakTUBHBIX
M3JTy4eHHUI HA )KUBbIE OPraHU3Mbl. 3aIUTA OT PAJUOAKTUBHOTO U3ITyUYECHHUS.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHs 3apsAIOBOTO M MACCOBOIO YHCEIL.
DOHeprus CBsI3M aTOMHBIX snaep. CBsA3b Macchl W 3Hepruu. Peakuuu cuHTE3a U
nenenust saep. Mcrounuku sHeprun CosiHIA W 3BE3A. flnepHas SHEpreTuka.
DKOJIOTUYECKHE MPOOJIEMBI IACPHON YHEPTETUKH.

Hemoncmpayuu.

CrexTpbl U3Ty4eHUS U MOTJIOUIEHUS.

CrexTpsl pa3IuyHbIX ra3oB.

Cnektp Bogopoa.

Habmtonenue TpexkoB B kamepe Bunbcona.

PaGoTta cuérurika HOHU3UPYIOIINX U3TYICHHI.

Perucrpanus nzmydeHus: NpUpOAHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnuie padbomot u onvimol.

HabGnrofgenue CrutoniHpIX ¥ JIMHEWYAThIX CIIEKTPOB U3ITyUICHHUS.

HccnenoBanue TPEKOB: U3MEPEHHE SHEPIHMHU YACTHUIIBI 10 TOPMO3HOMY ITyTH
(o pororpadusm).



W3mepenne paanoakTUBHOTO (GoHA.

IHoBTOpPUTEIBLHO-00001IAKO NI MOTYJIb.

[ToBTOpUTENHEHO-0000MIAIOIUNA MOAYJH MIPEAHA3HAYEH JJIs CUCTEMAaTU3aluu
u  0000meHUsT TMPEIMETHOTO  COJAEpKaHUs M ONbITa  JEATEIbHOCTH,
NpUOOPETEHHOTO MPU M3YYEHHH BCEro Kypca (pu3uKu yriayOiaEHHOrO ypoBHS, a
TaK>Ke JJIs1 HOJArOTOBKM K OCHOBHOMY I'OCY/IapCTBEHHOMY 3K3aMEHY 110 (PU3HUKE.

B nmnpomecce wu3ydeHuss JAHHOTO MOAYJIS pPEAIU3YIOTCS U MOJYyYaroT
JanbHellee pa3BUTHE ydeOHble JACHCTBUS, OOecleurBarOnIie JOCTUKEHUE
OpPEeIMETHBIX M METaNpeAMETHBIX pe3ylbTaToB oOO0yudeHus, (opMUpOBaHUE
€CTECTBEHHO-HAYYHON I'PaMOTHOCTH: OOBSICHEHHE U ONHCAaHUE SBJIECHUI HA OCHOBE
NpUMEHEHUs] (U3MYECKUX 3HAHWM, MCCIEI0BATENbCKUE NEHCTBUS (BBIABUKEHUE
TUMNO0TE3, MOCTAHOBKA WENH W TUIAHMPOBAHUE MCCIEIOBAaHUSA, aHAIW3 JAaHHBIX U
MOJIyYEHUE BBIBOJIOB).

[IpeanmoututenbHol  (OpMOI  OCBOGHUS MOMIYJIA SBISIETCS TPAKTHKYM,
nporpamMma KOTOpOro BKJIIOUYAET:

pelieHre 3a7ad, OTHOCSIIMXCSA K pa3IMyHbIM pa3jieiaM U TeMaM Kypca
¢bu3MKH, B TOM YUCIIE 33]1a4, MHTETPUPYIOLINX COIEPKaHUE Pa3HBIX Pa3JIelioB;

BBHITIOJIHEHUE JTA0OPATOPHBIX Pa0OT M OMBITOB (BKJItOUAst PAOOTHI U OMBITHI U3
nepeyHer K paszzieliaM Kypca) B YCJIOBHUSIX CaMOCTOSTEIBHOTO IJIaHUPOBAHMS
MIPOBEJICHUSI UCCIIE0BAHMS, BBIOOpAa U OOOCHOBAHUSI METOJa U3MEPEHUS BEJIUYUH,
COOpKH IKCTIEPUMEHTATBLHON YCTAaHOBKH;

BBITIOJIHEHHE MPOOJIEMHBIX 3aaHUI MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa
(3amaHusl IO €CTECTBEHHO-HAYyYHON TIpaMOTHOCTH), B TOM YHCIIE 3aJlaHUi C
MEXIPEIMETHBIM CO/ICPKAHUEM;

paboTy Haja TPYIITOBBIMU WJIM WHIUBUIYaTbHBIMH MPOSKTAMH, CBSI3aHHBIMU C
coJiep>kaHreM Kypca (PU3uKH.

N3yuyeHnue mMoOBTOPUTENHHO-0000IIAIONIET0 MOIYJISI MOXET 3aKaH4YUBAThCS
MIPOBEICHUEM JMArHOCTUYECKON paboThl 32 Kypc (pu3uku yriayOia€HHOTO ypOBHS,
BKJIFOYAIOIIEH 3a/laHus PA3HOTO YPOBHS CIOKHOCTH. Pe3ynabTaThl BBINOJHEHUS
JAMArHOCTUYECKON pabOThl MOTYT MOKa3bIBaTh CTENEHb TOTOBHOCTU O0YYarOIMXCs
K OCHOBHOMY TOCYJIapCTBEHHOMY JK3aMeHy 1o (Qu3uMke, a TaKxe
CBUJETEIHCTBOBATH O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHOU rPaMOTHOCTH.



[INTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA YTJIVBJIEHHOM YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHU A

N3yuyenue (u3MKM HA ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAINPABIEHO
Ha JOCTHKEHHE JINYHOCTHBIX, METANPEIMETHBIX U IPEIMETHBIX 00pa30BaTeIbHBIX
pe3yJIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

B pesynbraTe uzydyeHus: pu3NKd Ha ypOBHE OCHOBHOI'O 00I1Iero 00pa3oBaHuUs
y obyyarorerocss OyayT copMUPOBaHBI CICIYIONINE JTUIHOCTHBIC PE3yJIbTATHI B
YacTHu:

o I)nampuomuueckozo éocnumanus:

IIPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM
buznyecKoil HayKu;

[IEHHOCTHOE OTHOIIIEHUE K TOCTHXKEHHUSIM POCCUNUCKUX YUEHBIX-(PU3UKOB;

o 2)2parxcoanckozo u 0yXo8HO-HpA6CMEEHHO20 60CHUMAHUA:

TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYXJCHUU OOIIECTBEHHO 3HAYMMBIX
U 3THYECKHUX MPOOJIEeM, CBSI3aHHBIX C MPAKTUYCCKUM MPUMEHEHUEM JOCTIKEHUN
busuKy;

OCO3HAHUE BAXKHOCTH MOPAJIbHO-ITHYECKUX MPHUHIIUIIOB B JEATEILHOCTU
YYEHOTO;

e 3)3cmemuuecKozo 60CRUMAHUSL:

BOCIIPUSTHE ICTETUYECKUX KauecTB (DM3MYECKOM HAyKW: €€ TapMOHUYHOTO
MOCTPOCHHUS, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4)uennocmu HayuH020 NO3ZHAHUA:

OCO3HAHHWE IICHHOCTH (PU3NYECKOW HAyKd KaK MOIIHOTO HWHCTPYMEHTA
IIO3HAHUSI MUpPA, OCHOBBI DPA3BUTHUS TEXHOJIOTHH, BaXXHEHIIEH COCTABISIOLICH
KYJBTYPBI;

OpUEHTalMsl B JCATEILHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MIPEICTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MIPUPO/IHI;

pa3BUTHE HAYYHOW JIIOO03HATEIBLHOCTH, HHTEpPEca K HCCIEeI0BATEIbCKON
NeSATEeTbHOCTH;

e S)popmuposanun Kyabmypot 300p06ba U IMOUUOHATILHO20 01AZONONYUUA:

OCO3HAHHWE IIEHHOCTH Oe3omacHoro obpa3a KU3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXHOCTH TIpaBWJI O€30MacHOr0 TOBEJACHUS Ha
TPaHCIIOPTE, Ha JOporax, C SJEKTPUUECKUM U TEIUIOBBIM 000pYyJ0BaHUEM B
JIOMAITHUX YCJIOBUSIX;

chOpMHPOBAHHOCTh HaBbIKa pedieKkcuy, TMPU3HAHKE CBOETO TIpaBa Ha
OIIMOKY M TaKOTO K€ MpaBa y APYroro 4eJaoBeKa;



e 6)mpyooeoco eocnumanus:

AKTUBHOE YYacTHE B pEIICHHHM MPAKTUYECKUX 3aJay (B paMKax CEMbH,
o0pa3oBaTeIbHON OpraHu3aluu, ropoja, Kpas) TEXHOJOTUYECKOW U COLUAbHOMN
HaIpaBJICHHOCTH, TPEOYIOIIUX B TOM YUCJE U (PU3NYECKUX 3HAHUI;

MHTEpEC K MPAKTUYECKOMY M3YyUYeHUI0 nmpodeccuit, CBSI3aHHbIX C (DU3UKOI;

o 7)IKO102UYECKO20 60CRUMAHUA:

OpUEHTallMd HAa NpPUMEHEHHE (U3MUECKUX 3HAHUW JUIs pelleHus 3a7ad B
0o0JlacTU  OKpYXalolle cpenpl, IUIAHUPOBAHUS TIOCTYNIKOB M OIICHKH HX
BO3MO>KHBIX ITOCJIEACTBUN I OKPYKAIOIIEH CPEIbI;

OCO3HAaHHE TJI00ATBHOTO XapaKTepa JKOJIOTMUECKHX MpoOJeM W MyTed ux

pelieHus;
e 8)aoanmavuu K u3MEHAIOUWUMCA YCI06UAM COUUAILHOU U NPUPOOHOU
cpeowl:

MOTPeOHOCTh BO B3aUMOJICUCTBUHM TIPH BBIMIOJHEHUW HCCIEAOBAaHUN U
IPOEKTOB (PU3NYECKON HANIPABICHHOCTU, OTKPBHITOCTh OTBITY U 3HAHUSM JPYTHX;

MOBBIIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH 4Yepe3 MPAKTHYCCKYIO
TIESTEIBHOCTB;

MOTPpeOHOCTh B (DOPMUPOBAHMHM HOBBIX 3HAHWM, YMEHHH (DOpMyIHpOBaATH
UJeH, MOHSATHUSA, TUTIOTE3bI O GU3UUECKUX 00BEKTaX U SBJICHUSIX;

OCO3HaHUE Je(HUIIMTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00JIaCTH
buzukwy;

IJIAHUPOBAHUE CBOETO PAa3BUTUS B MPHOOPETECHUH HOBBIX (DU3UYECKUX
3HAHUM;

CTpEMJICHHUE aHAJTM3UPOBATh U BBISBIIATH B3aUMOCBSI3U TTPUPOIBI, OOIIIECTBA U
HPKOHOMHKH, B TOM YHCJIE C UCTIOJIb30BaHNEM (U3HUECKUX 3HAHUMH;

OIICHKAa CBOMX JEHCTBUU C Y4YETOM BIHMSHHUS Ha OKPYXAIOUIYIO0 Cpeny,
BO3MOXHBIX TJI0OAJIbHBIX MMOCIEACTBHIA.

METANIPEIMETHBIE PE3YJIBTATBI

B pesynbraTte OCBOeHHS TporpamMMmbl IO (U3WKE Ha ypPOBHE OCHOBHOTO
oO1mrero o6pazoBanusi y o0y4daromnierocsi OyayT chopMUpOBaHbI MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIOYAIOIINE I03HABATEIbHBIC YHUBEPCAIbHbBIC YUCOHbIC ICHCTBU,
KOMMYHHKATHBHBIC  YHUBEPCAJIbHBIC  Y4YCOHBIC  JCHCTBHS,  PETryJSTHBHBIC
YHUBEpCAIbHBIC yUCOHBIC JICHCTBHSI.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHBbIE yUeOHbIe el CTBUS
ba3oBble Jjoruueckue AeMcTBUS:
BBIBJIIT M XapaKTepHU30BaTh CYIIECTBEHHBIE TIPH3HAKH OOBEKTOB
(sBNIEHUI ), KJIacCU(PUIIMPOBATH UX;



BBISIBIISITh 3aKOHOMEPHOCTH W TPOTHUBOPEYHS] B pacCMaTpuUBaeMbIX (aKTax,
JTAHHBIX U HAOJIOICHUSIX, OTHOCAIIUXCS K (PU3NYECKUM SIBICHHUSIM;

BBISIBJISITh NIPUYMHHO-CJICACTBEHHBIE CBSI3M TPU M3YYCHHH (U3UYECKUX
SBJICHUW U TMPOIECCOB, JEJIaTh BBIBOJBI C HCIIOJB30BAHUEM JCAYKTUBHBIX H
WHJIYKTUBHBIX  YMO3aKJIIOYEHUM, BBIJIBUTaTh THUIOTE3bl O  B3aUMOCBS3SIX
(bU3UYCCKHUX BEIIMYHH,

CaMOCTOATENFHO BBIOMpATh CHOCOO pelnieHus: yueOHoM (u3nyeckoi 3amauu
(CcpaBHEHHE HECKOJIBKMX BapHAHTOB PEIICHUS, BHIOOp HanOosiee MOIXOJSIIETO C
YYETOM CaMOCTOSITEIBHO BBIJCICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibcKue 1eiiCTBUA:

UCITIOJIb30BATh BOIIPOCHI KAK MCCIIEIOBATEIILCKAM HHCTPYMEHT TO3HAHMS;

MPOBOAUThL MO CAMOCTOSITENIbHO COCTaBJIEHHOMY IUIAHY OINBIT, HECIOXKHBIM
(bU3HYECKUI IKCIIEPUMEHT, HEOOIBIIIOE UCCIIeT0BaHNE (PU3NUECKOTO SIBIICHHUS,

OIICHUBATh HA MIPUMEHUMOCTh M JJOCTOBEPHOCTh MH(OPMAIIHIO, TTOTYICHHYIO
B XOJI€ HCCJIEIOBAHUS UJIU DKCIIEPUMEHTA;

CaMOCTOSITENILHO (HOPMYIHPOBaTh OOOOIIEHUS W BBIBOJABI MO pe3yjbTaTaMm
MPOBEIEHHOTO HAOIIOJCHUS, OTIBITA, UCCIICIOBAHUS;

MPOTHO3UPOBATh BO3MOXKHOE JalIbHEHIIIee pa3BUTHE (U3UUECKUX MPOIIECCOB,
a TaKKe BBIIBUTATh MPEINOJIOKEHUS 00 MX Pa3BUTHUM B HOBBIX YCIOBUAX H
KOHTEKCTax.

Pabora ¢ nndopmanmeii:

MIPUMEHSTh PA3JIUYHBIE METONbl, UHCTPYMEHTHI W 3alpPOChl MPU IOUCKE U
oTOOpe UHPOPMALIUU UK JAHHBIX C YUETOM MPEAJIOKEHHON yueOHOU (pru3nyeckoi
3a/1a4u;

aHaJTU3UPOBATh, CHUCTEMATU3UPOBATH W HMHTEPHPETHPOBATH HHPOPMAIUIO
Pa3TUYHBIX BUIOB U (POPM TIPEICTABICHHUS,

OLICHMBATh HANEKHOCTh HH(POpPMALMKM TIO KPUTEPHUSM, MPEIIOKEHHBIM
y4auTeaeM Ui chOpMyJIUPOBAHHBIM CAMOCTOSITEILHO;

CaMOCTOSITEILHO  BBIOMpATh  ONTUMalbHYIO  (GOpMy  NIpeACTaBICHUS
uHOpMAIMU U WUIIOCTPUPOBATh pEIIaeMble 3aJa4ll HECJIOKHBIMU CXEMaMH,
auarpaMMaMu, UHOM TpaduKoi U UX KOMOUHAIUSIMHU.

KoMmyHuKaTHBHBIE YHHBeEpPCcAJIbHbIE YUeOHbI€e 1elCTBUA:

B XOje OOCYXJeHHusi ydyeOHOro marepuaia, pe3yjbTaTOB Ja0OPATOPHBIX
paboT W TIPOCKTOB 3a/JaBaTh BOIPOCHI MO CYIIECTBY OOCYXJIaeMOH TEMbl H
BBICKA3bIBaTh WJICW, HAIlCJICHHBIC Ha pEIICHWE 3aJa4dl W  IOJJCpKaHUE
OJ1aro’KeIaTeIbHOCTH OOIIEHNS;

COTIOCTaBIISATh CBOU CYKJICHUSI C CYXKICHUSIMU JIPYTUX YYaCTHHUKOB JUAJIOTra,
oOHapyXMBaTh Pa3IMUNE U CXOJCTBO TO3UITUH;



BBIpaXXaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;

nyOJIMYHO TMPEACTaBIATh PE3YJIbTaThl BBHIMOJIHEHHOTO (U3UYECKOTO OIbITa
(9KCIIepUMeHTa, UCCIIeOBAHUS, IPOEKTA);

MOHMMAaTh U HCIIOJIB30BAaTh MPEUMYIIECTBA KOMaHIHOW M WHIUBUAYaIbHOU
paboTHI IPU pPeIIeHUH KOHKPETHON (PU3NYECKON MPOOIEMBbI;

IPUHUMATh LEIH COBMECTHOW JESATENIbHOCTH, OPTraHU30BBIBATH JIEHCTBUS IO
e€ MOCTM)KEHHUIO: pAacCIpeleNiaTh pPOJH, OOCYX AaTh MPOIECCHl U PE3yIbTaThl
COBMECTHOM paboThl, 0000111aTh MHEHHUS HECKOIBKHX JIIOJICH;

BBITMIOJHATH CBOIO YacTh padOThI, JOCTUTas KayeCTBEHHOT'O pe3yjbTaTra Io
CBOEMY HAIPaBJICHUI0O M KOOPAMHUPYS CBOMU JIEHCTBUS C JIPYTMMH UJICHAMH
KOMAaH/IbI;

OILICHMBATh Ka4yeCTBO CBOEro BKJIaJa B OOMMHA MPOAYKT IO KPUTEPHUSIM,
CaMOCTOSITENTLHO C(POPMYTUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBHSL.

PerynsiTuBHbIe YHHBepcadbHbIe YUueOHbIe AeilicTBUS
Camoopranuzanus:

BBISIBIISITH TIPOOJIEMBI B )KH3HEHHBIX U YUCOHBIX CUTYAIUSAX, TPEOYIOMNX ISt
pereHus GU3NIeCKUX 3HAHUM;

OPUEHTUPOBATHCS B  PA3IUYHBIX  [OAXOAAX  MPUHITHS  PEIICHUM
(MHAMBUIyATbHOE, IPUHSATHE PEUICHUS B TPYIIIE, IPUHATHE PEIICHUN Tpynnoi);

CaMOCTOSITENIFHO COCTAaBJISITh aJTOPUTM pelieHHs] (U3MUECKON 3aJauu WiIH
IUIaH MCCIEAOBaHUS C YYETOM HUMEIOUIMXCA PEeCcypcoB U COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTHUPOBATh Mpe/jlaraeMble BAPUAHThI pELICHUH;

JieJ1aTh BBIOOp M OpaTh OTBETCTBEHHOCTH 32 PELICHHUE.

CaMOKOHTPOJIb, YJMOLMOHAJIBHBIN HHTEJVICKT:

JaBaTh aJICKBATHYIO OLEHKY CUTYallMU U IIPEAJIaraTh IUIaH €€ U3MECHEHUS;

OOBSACHATh  NPUYMHBI  JOCTHXKEHUS  (HEHOCTHKEHHUS)  pe3yjbTaToB
JESTENbHOCTH, JaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTHUBBI B JIEATEIBHOCTh (B TOM YHCJIE B XOJ BBINOJIHEHUS
(u3HYeCcKOro HCCIEOBaHUSl WJIM TMPOEKTa) Ha OCHOBE HOBBIX OOCTOSTEIBLCTB,
M3MEHMBIIMXCS CUTyallul, YCTAHOBJIEHHBIX OIMOOK, BOSHUKIINX TPYIHOCTEMH;

OLICHMBATh COOTBETCTBHE PE3YJIbTaTa €U U YCIOBUSIM.

CTaBUTb €€0s1 HA MECTO JIPYroro 4ejioBeKa B XOJE CHOpa WIHM JIUCKYCCHH Ha
HAy4YHYIO TEMY, TOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTHKY APYroro.

NpU3HABATh CBOE MPABO HA OLIMOKY MpU pelieHnH (PU3NYEeCcKuX 3a7ad Wi B
YTBEPKJICHUSX HA HAYYHBIE TEMbI U TAKOE XKE MPABO JPYroro.

HPEIMETHBIE PE3YJIBTATDBI



K xoH1y oOyueHnus ¢ 7 kaacce npeAMETHBIE pe3yJIbTaThl HA YTI1yOJIEHHOM YPOBHE
JIOJIKHBI OTPAXKaTh CHOPMUPOBAHHOCTH Y OOYYAIOIINXCS YMEHUM:

UCIIOJIb30BaTh MOHATHUS: (PU3NYECKUE U XUMHUYECKHUE SIBJICHUS, HAOII0ICHUE,
AKCIEPUMEHT, MOJENb, TUIOTe3a, CAUHUIBI (U3UYECKUX BEJIIMYUH, aTOM,
MOJIEKYJIa, arperaTHhIE COCTOSHUS BemecTBa (TBEPIOE, KHUAKOE, ra3000pa3Hoe),
MEXaHUYEeCKOe JBWXKEHUE (PaBHOMEPHOE, HEPAaBHOMEPHOE, MPAMOJIUHEHHOE),
TpPaeKTOpHsi, PAaBHOJACHUCTBYIOWAs cuj, aeopmanusa (ympyras, IUIacCTUYECKas),
HEBECOMOCTh, COOOIIAIOIINECS COCY/IbL;

YBEPEHHO pa3nuyarh sBieHus (qud@dy3us, TEMIOBOE IBUKEHUE YACTHUIL
BEILIECTBA, PABHOMEPHOE [IBM)KEHUE, HEPABHOMEPHOE [BWXKEHUE, WHEpUUs,
B3aUMOJEHCTBUE TEJ, PABHOBECHE TBEPIBIX TEN € 3aKPETUIEHHON OChIO BpAIllCHUS,
nepejaya JaBJICHUS TBEPIBIMU TEJIaMU, XKUJKOCTSIMU M Ta3zaMmH, aTMoc(hepHoe
JABJICHUE; TUIABAHUE TEJl, TPEBPALICHUS MEXaHUYECKOW SHEPTUH) MO ONMKUCAHUIO UX
XapaKTepHbIX CBOWCTB M HAa OCHOBE OMNbBITOB, JEMOHCTPUPYIOUIUX JITAHHOE
(bu3nYecKoe SIBICHHUE;

pacrio3HaBaTh  MPOSIBIEHUE  U3YUYEHHBIX  (PU3MUECKUX  SBJICHUU B
OKpyXKaromeM Mupe (B ToM uucie (Qu3ndeckue SBICHUS B MPUPOJE: TMPUMEPHI
JBH)KEHUSI C PA3JIMYHBIMUA CKOPOCTSIMH B JKMBOM M HEXHBOM NPUPOJE, NCUCTBUE
CWJI TSKECTH, TPEHMsI, YIIPYTOCTH B MPUPOJIE U TEXHUKE, BIUSHUE aTMOC(HEPHOTrO
JABJICHUsI HA JKMBOW OpraHu3M, IJIaBaHHWE PBIO, phlUuard B Tej€ YeJOBEKa), MpHU
ATOM TIEPEBOJUTH MPAKTHUECKYIO 33a/lady B y4€OHYIO, BBIICISTH CYIICCTBCHHBIC
CBOICTBA (TIpU3HAKK) (DUUUECKUX SIBICHUI;

ONMKCHIBATh HM3YUYEHHBIE CBOMCTBA Tell U (DU3UUECKUE SIBJICHUS, UCIOJIb3YS
¢duznyeckre BeNWYUHBI (Macca, O0BEM, IUJIOTHOCTH BEIIECTBA, BpeMs, MYTh,
CpelHsisi CKOpOCTh, CUJa YHPYrOCTH, CWja TSDKECTH, BeC Tela, Cuja TpeHUs,
JaBieHUEe TBEPIOTO Tela, JABJICHHE CTON0a KUIAKOCTH, BBITAJIKUBAIOIIAS CHIIA,
MexaHudeckass paboTra, MOIIHOCTb, IJIEYO CHJIbl, MOMEHT CHJIbI, KO3(PPUIUEHT
MOJIE3HOTO IEUCTBUS MEXAaHU3MOB, KHHETUYECKas U TTOTEHI[MAIbHAsI DHEPTUSI ), IPU
OMHMCAHWM TIPABWJIBHO TPAKTOBATh (DU3UYECKUN CMBICT HCIOIh3YEMbIX BEIIMYHH,
uX O0OO3HAUCHUS U EIUHUIBI (PU3NYECKUX BEIUYUH, HAXOAUTH (OPMYJIBI,
CBS3BIBAIONINE TaHHYIO (DU3UYECKYIO BEJIMUYHMHY C IPYTUMU BETUYHMHAMHU, CTPOUTD
rpaMKu U3yYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYNH;

XapakTepu3oBaTh CBOWCTBA Tel, (PU3MYECKUE SBJICHUS U MPOIECCHI,
UCIIOJb3Ys TMpaBUjia CI0XKEHUs CHII (BAOJb OJHOM MpsiMOM), 3akoH ['yka, 3aKoH
[Tackansg, 3akoH ApxuMmena, MPaBWIO paBHOBeCHs phiuara (OJ0Ka), «30J10TOE
MPaBUJIO» MEXAHUKHU, 3aKOH COXPAaHEHUsSI MEXaHUYECKOW DJHEPTruu, MpU ITOM
JlaBaTh CIIOBECHYIO (DOPMYJIUPOBKY 3aKOHA W 3aMHCHhIBATh €r0 MaTeMaTUYECKOe
BBIPAXKEHUE;



CTPOHUTH MPOCThIE (PU3MUECKHE MOJENIU PEANbHBIX OOBEKTOB, MPOILECCOB U
SBJICHUHM, BBIACNATH IPU ITOM CYIIECTBEHHBbIE M BTOPOCTEIICHHBIE CBOWMCTBA
00BEKTOB, MPOIIECCOB, SIBICHUH, TPUMEHAIThH (HPU3NUECKUE MOACIHU JIJIsi OOBICHEHHUS
(hU3UYECKUX MPOIECCOB U PeIlIeHUs YUeOHbIX 3a/1ay;

OOBSICHATH (PU3NYECKHUE SIBICHHUSA, IPOIECCHl U CBOWMCTBA TEJ, B TOM YHCIIE B
KOHTEKCTE CHUTyallUd MpaKkTUKO-OPHUEHTUPOBAHHOIO XapakTepa, W pellaTh
KayeCTBEHHbIC 3a/1aud, B TOM 4YHUCJE TpeOyIollMe YHUCICHHOTO OIEHUBAHMS
XapaKTepHbIX 3HaYEHUN (PU3NYECKUX BEJIIMYUH, [IPU ITOM BbIOMpATH aJIEKBATHYIO
bu3nYecKy0 MOJEIb, BBISBISATh MPUUUHHO-CIEACTBEHHBIC CBSI3U U BBICTPAUBATh
JIOTUYECKYIO0 IIEMOYKY PAaCCYKJCHUM C OIOpOM Ha HW3YYECHHBbIE CBOMCTBA
(bu3HYecKuX SBICHUM, PU3NYECKHUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIETIH;

pemiarb pacy€THble 3a1aud (B 2—3 ACHCTBUSA) MO M3y4aeMbIM TeMaM Kypca
¢bu3nku, BEIOMpas afeKBaTHYIO (PU3UUECKYI0 MOJIENb, C UCIIOJIb30BAHUEM 3aKOHOB
U (GopMyJl, CBA3BIBAIOIINX (PU3NYECKUE BEIMYUHBI, 3aMHUCHIBATh KPaTKOE yCIOBUE
U Pa3BEPHYTOE pEUICHUE 3aJlay, BBISBISATH HEIOCTAIOUIUME WM W30BITOYHBIC
JaHHble, OOOCHOBBIBATH BHIOOP METOJA pEIICHHWS 3a/Jayd, HCIOIb30BaTh
CIPABOYHBIE JAHHBIE, MTPOBOJUTH MATEMATHUYECKHE NMPEOOpa30BaHUS U PaCUETHI,
OLIEHHMBATh PEAIMCTUYHOCTh IOJYUYEHHOTO 3HAYEHHs (PU3UUYECKONW BEJIUYMHBI U
ONPENENATh PA3MEPHOCTh (PU3NYECKOW BEIMYMHBI, MOJTYYEHHON MpHU pelIeHUun
3a/1ayu;

pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXHO pEHIUTh MpPU MOMOIIH
¢u3nyeckux METOAOB, W NpejiaraTh OPUEHTHPOBOYHBIA CIIOCOO pELICHUs, B
ONMMCAHUM  HWCCJIEAOBAHMS  PAClO3HABATh  MPOBEPAEMOE  MPEIOIOKEHUE
(runoTtesy), MHTEPIPETUPOBATD MOTYUYEHHBIN pe3yJIbTaT;

MPOBOAMTD OMBITHI MO HAOMIOACHUIO (PU3MUECKUX SBICHUNA WM (PU3UUIECKHUX
cBOMcTB Ten (auddys3us, TEIIOBOE pACUIMPEHUE Tra30B, SBJICHHE WHEPLUH,
U3MEHEHHE CKOPOCTH NPHU B3aUMOJECHCTBUU TEJ, Tepe/iaya AaBICHHS KUIKOCTHIO
U Ta3oM, MpOSIBJIECHUE JEUCTBHUS aTMOC(HEPHOro NaBJEHUS, NEHCTBHUE MPOCTHIX
MEXaHU3MOB): (OPMYJIUPOBATH TNPEANONOKEHNE (TUMOTE3y) O BO3MOXKHBIX
pe3ynbTaTax HaOMIOACHUH, CAMOCTOSTEIHFHO COOMPATh YCTAHOBKY U3 U30BITOYHOTO
Habopa o0opyaoBaHus U GOPMYIUPOBATH BHIBOIBI,

NPOBOAWTH TpPSMbIE M KOCBEHHBIE W3MEpeHUs (PU3UYECKUX BEIUYHH
(paccrosiHue, MPOMEKYTOK BPEMEHHU, Macca Tena, O0bEM Tesa, CHIla, TeMIIepaTypa,
IUIOTHOCTh JKUIKOCTH M TBEPIOTO TeNa, CHUa TPEHUS CKOJIbKEHUS, JaBIICHUE
BO3/yXa, BBITAJKHUBAIOUIAsl CHUJIA, JEUCTBYIOIIAs Ha MOTPYKEHHOE B KUIKOCTh
T€I0, KOAP(PPUIMEHT TOJIE3HOrO0  JEWCTBHS  NPOCTHIX  MEXaHU3MOB) C
WCITOJIb30BAaHUEM aHAJOTOBBIX M LHUQPOBBIX NPUOOPOB, OOOCHOBBIBATH BBIOOP
MeToJla M3MepeHHs, (UKCHPOBATh IMOKa3aHUs NpUOOpPOB, HAXOAWTH 3HAUYEHUE



U3MEPSEMOM BETUYHMHBI C IOMOIIBIO YCPEIHEHHSI pE3yIbTaTOB CEPUU U3MEPEHHUM U
OLIEHMBATh MOTPEIIHOCTh U3MEPEHUH;

IPOBOJIUTH HECIIOKHBIE HKCIEPUMEHTAIbHBIE HMCCIEAO0BAaHUS 3aBUCUMOCTEN
¢bu3nyecKuX BETWYHH (3aBUCHUMOCTH IyTH PaBHOMEPHO IBMXKYIIETOCS Tela OT
BPEMEHH [IBWKEHHS TeNa, CUJIbl TPEHUS CKOJBKEHHUS OT CHUJIBI HOPMAaJbHOTO
JaBJICHUs, KayecTBa OOpaOOTKH TOBEPXHOCTEW Tel U HE3aBUCUMOCTH CHJIbI
TPEHHsI OT IUIOLIAJM COINPUKOCHOBEHUS TEJ, CHUJIbl YNPYrocTU OT YJUIMHEHHUS
MPY>KUHBI, BBITAJIKUBAIOLIEH CUJIBI OT 00BEMa MOTpyKEHHOW YacTU Tela U OT
IUIOTHOCTH KHUAKOCTH, €€ HE3aBUCUMOCTHU OT IUIOTHOCTH Tena, OT TIyOWHBI, Ha
KOTOPYIO MOTPYKEHO TEJO0, YCIOBHM MIaBaHUS TeJl, YCIOBUN paBHOBECHUS pblyara
U OJIOKOB): COBMECTHO C YyuuTesleM (OpMyJIUpOBaTh 3adadyy W TUIOTE3Y
WCCIICJIOBAHMSI, CaMOCTOSTENIHHO IUTAHWPOBATH HCCIIEIOBAaHUE, CaMOCTOSTEIHHO
coOupaTh HKCIEPUMEHTAJIbHYI0 YCTAaHOBKY C HCIIOJIb30BAaHUEM WHCTPYKIHH,
IPEJICTaBIISTh MMOJTYYEHHbIE 3aBUCUMOCTH (PU3MUECKUX BEIMYUH B BUIE TaOJIUL U
rpa)UKoB, OLEHUBaThb IOTPEIIHOCTH, JIelaTh BBIBOJABI IO pe3yJbTaTraM
WCCIICJIOBAHMS,

coOmoaTh TpaBWia TEXHUKA O€30MacHOro Tpyna mpu pabore ¢
1a60paTOPHBIM 000PYAOBAHUEM;

yKa3bIBaTh IPUHLIUIIBI AI€UCTBUS IPUOOPOB U TEXHUUECKHUX YCTPOICTB: BECHI,
TEPMOMETpP, OUHAMOMETp, cooOmIarommecs Ccocynbl, OapoMerp, phIyar,
MOJIBWKHBINA M HEMOJBUKHBIN OJIOK, HAKIIOHHAS TUIOCKOCTb;

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS U3yUYEHHBIX MPUOOPOB, TEXHUUECKUX
YCTPOMCTB M TEXHOJOTMYECKUX IIPOLIECCOB C OMOPOM Ha WX ONHUCaHUs (B TOM
qrclie: MOMIIUITHAKHN, YCTPOHCTBO BOJOMPOBO/A, THAPABINYECKUI Tpecc, CU(OH,
MaHOMETpP, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp), HCHOJb3ys 3HAaHUSA O
CBOMCTBaX (U3MYECKUX SABJICHUM U HEOOXOAMMBbIC (U3MYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

MCTIONb30BaTh CXEMBl M CXEMAaTUYHBbIE PUCYHKH HM3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, H3MEPUTEIbHBIX MPHUOOPOB M TEXHOJOTUYECKUX MPOIECCOB MpU
peleHnr Yy4eOHO-IPaKTUYECKUX 3a/1a4;

OPUBOAUTH MPUMEPHI (HAXOAUTHh MH(POPMALIMIO O MIPUMEPaAX) MPAKTHYECKOTO
WCTIONB30BaHUsl (PU3MUECKUX 3HAHWW B MOBCEIHEBHOW >KWU3HU ISl OOECTICUEHUs
6e3omacHocTd Tpu oOpalieHuu ¢ mpuOopaMu M TEXHHUYECKUMHU YCTPOWCTBaMH,
COXpaHEHHUsl 3J0POBbsI M COOJIOJEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKpY>Karollen cpene;

OCYUIECTBIATh OTOOP UCTOUYHUKOB MH(pOpMAINK (PU3UUIECKOTO COAECPHKAHUS B
HuTepHere, caMOCTOSTENBHO (OpMyIHpys TMOHCKOBBIA 3ampoc, Ha OCHOBE
UMEIOUINXCA 3HAaHMM M MyTEM CpaBHEHHUS pa3JIMYHbIX HCTOYHUKOB BBIACIATH



uHOpMaIMIO, KOTOpas SBISETCA MPOTUBOPEYMBOM WIM  MOXET  OBITh
HEJIO0CTOBEPHOM;

UCIIO/IH30BaTh TIPU BBHITIOJIHEHUW YYEOHBIX 3aJaHUN HayYHO-TIOMYJISPHYIO
auTepaTypy (puznueckoro coaep)kaHus, CIpPaBOYHBIE MAaTepUAIIbl, PECYPCHl CETH
NurtepHer, BiageTh NpuéMamMu KOHCIEKTUPOBAHUS TEKCTa, MNpeoOpa3oBaHUs
MH(pOpMaIMKU U3 OJTHOM 3HAKOBON CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIC KpAaTKHWE NMUCHMEHHBIE U YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 HMCTOYHUKOB HMH(oOpMaruu (U3NYECKOro CoAep:KaHusi, B TOM YHUCIIE
myOJIMYHO JeNiaTh KpaTKUE COOOIICHHsI O PEe3yibTaTaX MPOEKTOB WM yUeOHBIX
WCCIIEIOBAHUM, TPU 3TOM TIPAMOTHO MCIIOIB30BaTh W3YYECHHBIN MOHITUWHBIN
amnmapar Kypca (pu3uKu, COpOBOXK/IaTh BRICTYIUICHHE MPE3EHTAIINCH;

MPU  BBIMOJHEHUM YUYEOHBIX TPOCKTOB M UCCJIEAOBAHUU pacHpenessiTh
00s3aHHOCTH B TPYMIE B COOTBETCTBUH C TOCTABICHHBIMU 3a/ladyaMU, CJICIUTH 3a
BBIIIOJIHEHUEM IIIaHA JEHCTBHM, aJeKBAaTHO OLIEHMBATh COOCTBEHHBIM BKJIad B
NEATCNIBHOCTh TPYNIbl, BBICTPAUBATh KOMMYHHMKATUBHOE B3aMMOJICUCTBUE,
YUYUTBHIBasi MHEHUE OKPYKAIOIIHX.

K koHiy oOyueHuss ¢ 8 Knacce npeaMeTHbIE pe3yJbTaThl Ha YIiyOJIEeHHOM
YPOBHE JIOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y 00YHAIOIIUXCSI YMEHHUIA:

MCITIOJIb30BaTh MOHATHS (Macca M pa3Mepbl MOJIEKYJ, TEIJIOBOE ABUKEHUE
aTOMOB M MOJIEKYJ, arperaTHble COCTOSIHUS BEUIECTBA, KPUCTAIMYECKUE U
amop(HBIE Tena, HACHIIMICHHBIH W HEHACHIIICHHBIM mMap, CIOCOObI W3MEHEHUS
BHYTPEHHEU DJHEPIHM, OJJIEMEHTAPHBIA D3JIEKTPUYECKUWA 3apsl, NPOBOJHMKH,
ITOJTYTIPOBOJHUKH, JUAIEKTPUKH, UCTOYHUKH ITOCTOSTHHOTO TOKA, dJIEKTPUUECKOE U
MarHuTHOE TIOJISI, ONTHYECKAas CHCTEMa) W CUMBOJHMYECKHUH SI3BIK (DU3UKHA TIpU
pEIICHUH YYEOHBIX U MPAKTHUYECKUX 3a/1a4;

YBEPEHHO pasiinyaTh SIBJICHUs (TEIJIOBOE pacUIMpeHHe (CKaTue), TemIOBOe
pPaBHOBECHE, NOBEPXHOCTHOE HATSIKEHHE, CMAYMBAHME, KAIWUIIPHBIC SBIICHUS,
UCIIApEHUE, KOHJACHCAlMs, IUIaBICHUE, KPUCTAUIM3ALMs, KHIIEHHE, CIOCOOBI
TerJIonepeaayn (TeTIoNpPOBOIHOCTh, KOHBEKIIMS, U3TyUYeHNE), TEIUIOBbIE MTOTEPH,
ANEKTpU3alMsl TEJl, B3aUMOJICUCTBUE 3apsAo0B, ACHCTBHS AJIEKTPUUYECKOTO TOKA,
KOpPOTKO€ 3aMbIKaHUE, B3aNMOJICHCTBUE MAarHUTOB, JEMCTBUE MATHUTHOTO ITOJISI HA
IIPOBOJHUK C TOKOM) II0 ONHMCAHUID MX XapaKTEPHBIX CBOMCTB M HAa OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SIBJICHUE;

pacno3HaBaTh  MPOSBJICHHWE  M3YyYEHHbIX  (U3MYECKUX  SIBJICHUH B
OKpy»XaromeM wmupe (B TOM uHcie (PU3MYECKHE SABICHHUS B HIPUPOE:
IMOBEPXHOCTHBIE M KANWJUISIPHBIC SIBIICHUS B NPUPOJE, KPUCTAUIbl B IPHUPOJE,
n3nydyenue ConHua, 3amMep3aHue BOJOEMOB, MOpCKHUE Opu3bl, 00pa3oBaHUE POCHI,
TyMaHa, WHEs, CHEera, JJIEKTPUYECKHE ABJICHHUS B arMmocdepe, 3IEKTPUUECTBO



’KUBBIX OPraHU3MOB, MATHUTHOE T0Jie 3eMiIH, Apeiid MOII0COB, POIb MAarHUTHOTO
oJIsL JUIsl KWU3HM Ha 3eMiie, IOJSPHOE CHUSHUE), INPU O3TOM IEPEBOIUTH
INPaKTHUYECKYI 3a7adyy B y4eOHYI0, BBIIEISATh CYIIECTBEHHbBIE CBOMCTBA
(npu3Haku) GU3NYECKUX SIBICHUM;

ONKCHIBATh HM3YUYEHHBIE CBOWCTBA TeJ U (PU3UUECKUE SIBJICHUS, UCIOJIB3YS
¢usnyeckue BENUYMHBI (TemrepaTypa, BHYTPEHHSSI SHEprus, KOJIUYECTBO
TEIUIOThl, paboTa ras3a, yJesibHas TEIJIOEMKOCTh BEIECTBA, YJENbHAs TEIJIOTA
IUIaBJICHUS, YJelbHas TEeIuioTa NmapooOpa3oBaHMs, yJelbHas TEIUIOTa CropaHus
TOIINBA, KOA()(PUIIMEHT MOJIE3HOTO ACHCTBUSI TEIUIOBOM MAIIMHbBI, OTHOCUTENIbHAS
BJIQXHOCTh BO31YyXa, OJJIEKTPUYECKMM 3apsj, CHJIA TOKAa, DIIEKTPHUYECKOE
HanpsHKEHUE, CONpPOTUBJIEHHME MpoBoAHMKA, DJIC B LEmuM NOCTOSHHOIO TOKA,
ANEKTPUUECKOE YJAEIbHOE COMPOTUBJICHUE BEIIECTBA, padoTa W MOIIHOCTh
AIIEKTPUYECKOTO TOKA), MPU OMHMCAHUU MPABHIIBHO TPAKTOBATh (PU3MUYECKUN CMBICIT
UCIOJIb3YEMbIX BEJIUYMH, MX OOO3HAYEHUS U €IUHULBI (U3UYECKUX BEIUYMH,
HaXoAUTb (OPMYJIbI, CBA3BIBAIOLIUE JTAHHYIO (PU3MUECKYIO BEIMUYUHY C JPYTUMHU
BEJIMYMHAMU, CTPOUTH TPa(UKU U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;

XapaKTepHU30BaTh CBOMCTBA TeJl, (PU3HYECKHE SIBICHUS M IPOLECCHI,
HCITOJIb3YsI OCHOBHBIE IIOJIOXKEHUSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUU CTPOEHUS
BEIIECTBA, yYPAaBHEHHUE TEIJIOBOIO OajlaHCa, 3aKOH COXPAHEHMs 3JEKTPUUYECKOTO
3apsna, 3akoH KynoHa, NpUHIMI CyNEprO3UIMM SJIEKTPUUYECKUX MOJeH, 3aKOH
Owma g yuyacTka uenu, npasmia Kupxroda, 3akon Oma 1t TOTHOM 1eTH, 3aKOH
JLxoyins-JIleHna, 3aKOH COXpaHEHHs SHEPIHM, MPU 3TOM pas3iudaTbh CIOBECHYIO
(GOpMyJIMPOBKY 3aKOHA U €r0 MaTEMATUYECKOE BBIPAKEHUE;

CTPOUTH MPOCTbIE (PUIUYECKUE MOJEIU PEealTbHBIX OOBEKTOB, MPOLIECCOB U
ABJICHUM, BBIJCIATh NPU STOM CYLIECTBEHHBIE M BTOPOCTEIICHHBIE CBOMCTBA
00BEKTOB, MPOIECCOB, SBICHUN, MPUMEHATh (PU3HUUYECKUE MOJICIIH I OOBICHCHUS
(¢u3nyYeCKuX MPOLECCOB U pELIEHMs] yUeOHBIX 3a/]ay;

OOBSACHATH (PU3NYECKUE SIBICHUS, IPOLECCHl U CBOMCTBA TEJN, B TOM YHUCIIE U B
KOHTEKCTE€ CHUTyallMil MpPaKTUKO-OPHUEHTHPOBAHHOIO XapakTepa, W pelaTh
KayeCTBEHHbIEC 3a/ladyd, B TOM 4HcCIe TpeOylolre YHUCICHHOTO OLEHUBAHUS
XapaKTEepPHbIX 3HAYEHUH (PU3NYECKUX BEJIIMYMH, MPU ITOM BBIOMpPATH aJ€KBATHYIO
(U3HYECKYI0 MOJIENb, BBISBISATH MPUUYUHHO-CIE/ICTBEHHBIE CBS3M U BBICTPAaUBATh
JOTHYECKYIO0 ILEMOYKY pACCYKICHHM C ONOpPOM Ha W3y4YEHHBbIE CBOMCTBA
¢buznyeckux sBICHUHN, PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIENIH;

YBEPEHHO peliaTh pacdy€THblE 3agaud (C OMopod Ha 2-3 ypaBHEHHs) IO
M3y4aeMbIM TeMaM Kypca (PU3MKH, BbIOMpas aJeKBaTHYIO (PU3NYECKYI0 MOJEIb, C
UCIIOJIb30BAaHUEM 3aKOHOB M (OpPMYJI, CBS3BIBAIOIUX (PU3UUECKHE BEIUYUHBI,
3alMCBIBATh KPAaTKOE YCJIOBUE M Pa3BEPHYTOE PEIICHHE 3aJauyd, BBIABIATH
HEIOCTAIOIINE WIN U30BITOUHBIE JaHHBIE, 00OCHOBBIBATh BHIOOP METO/A PELICHMUS



3aJa4uM, MCMOJIb30BaTh CIPABOYHBIC JaHHBIC, TNPUMEHSITH METOJAbI aHaIu3a
pa3MepHOCTEH, UCIOIB30BaTh rpapUueckrue METOJbl PELICHUs 3a/1ad, MPOBOAMUTH
MaTeMaTH4YecKue TMpeoOpa3oBaHMsi W Pacu€rhl, OILIEHUBATh PEATUCTUYHOCTD
MOJyYeHHOTO 3HAYeHUs (PU3MUECKONW BEIMYMHBI M ONPEIENISITh Pa3MEepPHOCTh
¢bu3nyecKoil BeTUYHHBI, MOTYYSCHHON IPU PEIICHUH 3a0a4u;

pacrno3HaBaTh MpPOOJEMBbl, KOTOpPbIE MOXHO pEHIMTh MpPU [MOMOUIH
(bu3MUeCKMX METOJIOB, W TMpeajiaraTb OPUEHTUPOBOYHBIM CHOCOO pelleHus, B
OMMCAaHWU  WCCIENOBAHMs  pPACIO3HABaTh  MPOBEpPSEMOE  MPEANOJIOKEHUE
(runotesy), MHTEPIPETUPOBATH MOTYUEHHBIN PE3yIIbTAT;

MPOBOJIUTH OTBITHI MO HAOIIOACHHUIO (PU3UYECKUX SIBICHUM WM (HU3UIECKUX
CBOMCTB Ted (KamWJUISIpHBIE SIBJICHUS, 3aBUCHMOCThH JABJIEHUS BO3JyXa OT €ro
o0béMa W TeMmepaTyphl, CKOPOCTH TMpoliecca OCThIBaHHs (HAarpeBaHus) IMpU
M3JIy4YEHUHU OT I[BE€Ta H3IyYarollel (MOrioiapIleil) mOBEPXHOCTH, CKOPOCTh
UCIApeHusi BOJbl OT TEMIEpaTyphl >KUIKOCTH W IUIOWAAM €€ IMOBEPXHOCTH,
AIIEKTPU3AIUS TET U B3aUMOJICHCTBUE AJIEKTPUUECKUX 3apsA/IOB, B3aUMOJEHCTBUE
MOCTOSTHHBIX MarHUTOB, BU3yalu3allisl MATHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB,
ACMCTBUSI MarHUTHOTO TOJII Ha MPOBOJHUK C TOKOM, CBOWCTBA 3JIEKTPOMAarHHTa,
CBOMCTBA 3JIEKTPOABUTATENS] MOCTOSHHOIO TOKa): (HhOpMYyJIHpOBaTh MPOBEPSIEMOE
npeanoyioxkenue  (TUNoTresy) O  BO3MOXKHBIX — pe3ysbTaTax  HaOIIOJCHUMH,
CaMOCTOATEIBHO COOMPATh YCTAHOBKY M3 HM30BITOYHOrO Habopa o0OpyIoBaHUS,
OIUCHIBATh XOJI OMbITa U (POPMYITUPOBATH BHIBOIBL;

IPOBOAUTH TMpPsSMblE M KOCBEHHbIE W3MEpEHUs (PU3UYECKUX BEIUYHH
(Temneparypa, OTHOCUTENbHAs BIAXHOCTh BO3[yXa, CHUJIa TOKa, HAaIMpsIKEHUE,
yAenbHas TeIIOEMKOCTh BEIECTBA, COMPOTHBIIEHHWE TPOBOJHUKA, paboTa u
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA) C MCIOJIb30BAaHUEM AHAJIOTOBBIX U ITH(PPOBBIX
pubOpPOB, 0OOCHOBHIBATH BHIOOP METOJIa U3MEpPEHUs, (PUKCUPOBATH IMOKA3aHUs
npuOOpPOB, HAXOAUTH 3HAYEHUE U3MEPSIEMON BEIMYMHBI C MOMOIIBIO YCPEIHEHUS
pe3yJIbTaTOB CEPUU U3MEPEHUM U OLIEHUBATH IIOIPEIIHOCTD U3MEPEHNUN;

MPOBOANTH HKCIIEPUMEHTAJIbHbIE UCCIIECOBAHUS 3aBUCHUMOCTEH (PU3NYECKUX
BEJIMYMH (3aBUCHMOCTH JaBJICHHUS BO3Ayxa OT ero o0béMa M HarpeBaHHs WU
OXJIQXKJICHUS, UCCIIEIOBAaHUE SIBJICHUS TEIJIOOOMEHA MPU CMEIIMBAHUU XOJIOJAHON U
ropsiaeid  BOABI, 3aBUCHMOCTH COIMPOTUBJICHHS TPOBOJHUKA OT €ro JJUHBI,
IUIOMIAIA  TOMEPEYHOT0 CEYEHHS U YACIBbHOTO COMPOTHBIICHUS BEIIECTBA
IPOBOJHMKA, CUJIbI TOKA, NMPOTEKAIOIIETr0 4Yepe3 MPOBOJHUK, OT HAIpPSDKEHUS Ha
IPOBOJHUKE, HMCCIIEIOBAHUE MOCIEAOBATEIbHOIO U IMapajlieIbHOTO COEIUHEHUMN
MIPOBOJHHUKOB): COBMECTHO C Yy4HTeleM (QOpMYyIUpOBaTh 3aJadyy W THUIOTE3Y
HCCIIEIOBAHMSI, CaMOCTOSTENIbHO IUIAHUPOBATH HCCIIEIOBAaHUE, CaMOCTOSATEIHHO
coOupaTh HKCIEPUMEHTAJIbHYIO YCTAHOBKY C HCIIOJIb30BAHUEM HWHCTPYKLUH,
NPEJICTABIIATh MOTYYEHHBIE 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B BUJE TAOIHI] U



rpaMKoOB, OIEHUBaTh MOTPEIIHOCTH, [IelaTh BBIBOJABI IO pe3yJbTaTaM
UCCIIEIOBAHMUS;

coOmoaTh mpaBuia 0O€30MacHOro Tpyja INpu padboTe ¢ J1abOpaTOpHBIM
000opyI0BaHUEM;

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS U3yUYEHHBIX MPHOOPOB, TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX IPOLIECCOB C OMOPOW Ha MX OMUCaHUS (B TOM
quciie: CUCTéMa OTOIUIEHUS JIOMOB, TMIPOMETp, HapoBasi TypOWHA, aMIIEpMETp,
BOJIbTMETP, CUETUYHK IIEKTPUUECKON IHEPTHH, dIEKTPOOCBETHTEIbHBIC MPUOOPHI,
HarpeBaTeNIbHBIE  AJIEKTPONPUOOPHl  (MPUMEPBI), MPEAOXPAHUTENIH H  HX
OpUMEHEHHe B ObITY M TEXHHKE, IPUMEHEHHE IIOCTOSHHBIX MAarHHuTOB,
AJIEKTPOMArHUTOB, 3JIEKTPOJBUTATENb IOCTOSHHOIO TOKA), MCIOJb3Yysl 3HAHUSA O
CBOMCTBax (PU3MYECKUX SIBICHHM, HEOoOXoauMmble (U3MUECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA M HU3MEPHUTENbHBIC
OpubOpel MO CXEMaM M CXEMAaTUYHBIM PUCYHKaM (KHUAKOCTHBIM TEpMOMETP,
TEPMOC, TICHXPOMETp, THUTPOMETp, JIBUTaTellb  BHYTPEHHETO  CTrOpaHHf,
AIIEKTPOCKOI, ~ PEOCTaT), COCTaBISATh CXEMbl JJIGKTPUYECKHX Iemed ¢
MOCNIEOBATENbHBIM UM MapajUIeIbHBIM COCIMHEHUEM 3JIEMEHTOB, pa3inyas
YCIIOBHBIE 0003HAYEHUS AJIEMEHTOB AJIEKTPUUYECKHUX LIETIEH, NCIOJB30BaTh CXEMbI
U CXEMaTUYHbIE PUCYHKH W3YYCHHBIX TEXHHUECKHX YCTPOWCTB, W3MEPHUTEIbHBIX
npuOOpPOB U TEXHOJIOTUYECKUX TMPOIECCOB MPH PEHICHUH Y4eOHO-ITPAKTHUYECKUX
3ajay;

OPUBOAUTH MPUMEPHI (HAXOAUTHh MH(POPMALIMIO O MIPUMEPaAX) MPAKTHYECKOTO
WCTIONB30BaHUsl (DU3MUECKUX 3HAHWW B MOBCEIHEBHOW >KW3HM ISl OOECTICUeHUs
6e3omacHocTd mpu oOpalieHuu ¢ mpudopaMyd M TEXHUYECKUMHU YCTPOWCTBaMH,
COXpaHEHHUsl 3J0POBbsI U COOJIOJEHUS HOPM DKOJIOTMYECKOTO IIOBEICHUS B
OKpY>Karollen cpene;

OCYIIECTBIAThH MOUCK MH(pOpMarmu GU3NIECKOTO coaepkanus B MHTepHeTe,
CaMOCTOSITENFHO (POPMYJIIHPYsT TOMCKOBBIM 3ampoc, Ha OCHOBE HMMEIOIIMXCS
3HaHUW M CpaBHEHUS JOMOJHUTEIBHBIX HCTOYHHUKOB BBIACIATH HH(POpPMAIHIO,
KOTOpast SIBJISIETCS IPOTUBOPEUMBON UIIM MOXKET OBITh HEZOCTOBEPHOIL;

WCIIONIb30BaTh TPU BBHIMIOJHEHUH YYE€OHBIX 3aJaHU HAyYHO-TIOMYJSPHYIO
JaUTEepaTypy (pU3MUecKOro conaep)kaHus, CIPaBOYHBIE MaTepuaibl, PeCypchl CETH
WuTepHer, BnaxeTs NpuéMaMyU KOHCIEKTUPOBAHUSA TEKCTa, MpeoOpa3oBaHus
MH(POpMAIUU U3 OJHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIC NHUCHMEHHBIE M KpaTKHE YCTHBIE COOOIICHHUS,
00001m1ast nHMOPMALIHIO U3 HECKOJIBKUX MCTOYHUKOB (PU3UYECKOTO CONEPKaHUs, B
TOM  4Yuclie MyOJUYHO  MPEACTaBIATh  Pe3yJIbTaThl  MPOEKTHOM WU
UCCIIEZIOBATEIBCKOM IEATENBHOCTH, IPH 3TOM I'PAMOTHO HCIIOJIb30BaTh N3Y4YECHHBIH



MOHATUUHBIA ~ ammapar  Kypca  (U3UKH,  CONMPOBOXIATh  BBICTYILICHUE
MIPE3EHTALUEN;

NP BBINIOJIHEHUH YYEOHBIX MPOEKTOB M MCCIEIOBAaHUN (PU3MUYECKHX MPOLECCOB
pacrpeniensaTh O0O0S3aHHOCTHM B TPYIIE B COOTBETCTBUU C IOCTaBJICHHBIMU
3a/lauaMu, CJIEAUThH 3a BBINOJHEHUEM IUJIaHA JEUCTBUUA M KOPPEKTUPOBATH €ro,
aJICKBaTHO OIICHMBAaTh COOCTBEHHBIM BKJIAJ B JIEATEIHHOCTh TPYIIIbI,
BBICTpauBaTh KOMMYHUKATHUBHOE B3aUMOJICUCTBHE, TMPOSBISISI TOTOBHOCTh
paspeniatb KOHMIUKTHI.

K koHiy oOyueHus ¢ 9 knacce npeaMeTHbIE pe3yJbTaThl Ha YIiyOJIEeHHOM
YPOBHE JIOJDKHBI OTPaxaTh CPOPMHUPOBAHHOCT y OOYJAIOIIMXCSl YMEHU:

MCIIONIb30BaTh MOHATHS (CHUCTEMa OTCUETa, OTHOCHUTEILHOCTh MEXaHUYECKOTO
JBW)KCHUS, HEBECOMOCTh U TEPErpy3KH, LIEHTP THKECTH, MEXaHUYECKHE BOJIHBI,
3BYK, HMH(Qpa3ByK U YyJIbTPa3ByK, 3JIEKTPOMAarHUTHbIE BOJHbBI, PEHTIC€HOBCKOE
M3JTy4YeHHE, IIKajaa dJIEKTPOMATHUTHBIX BOJIH, UCTOYHUKH CBETa, OJIM30PYKOCTh U
JaTbHO30PKOCTh, CIIEKTPHI UCITyCKaHUS WM TMOTJOLICHUs, anbda-, 6eTa- 1 ramMMa-
U3TyYeHUs, U30TONBI, SJepHAs U TEPMOsACpHAsi YHEPreTHKA) U CUMBOJIMYECKUN
A3bIK (PU3UKU IIPU PEILICHUH YUEOHBIX U MPAKTUUECKUX 3a]ay;

YBEpPEHHO  pa3iuyaTh  SBICHHUS  (paBHOMEpPHOE W  HEPaBHOMEPHOE
OPSIMOJIMHEMHOE JIBMDKEHHE, PAaBHOYCKOPEHHOE TMPSMOJIUHEHHOE JBUKCHHE,
cBOOO/JIHOE TMaJieHUuE TeJ, [BWKEHUE IO OKPYKHOCTH, B3aUMOJICHCTBUE Tell,
paBHOBECHE MaTepUalbHOW TOYKH, PpEAKTUBHOE JBUKEHHE, HEBECOMOCTbD,
KosiebaTelbHOe  JBMKEHHE (TapMOHHMYECKHE, 3aTyXalollue, BBIHYKICHHBIE
KOJIeOaHMsI), PE30HAHC, BOJIHOBOE IBWXEHUE (PacCIpOCTPAaHEHHE U OTPAKECHUE
3ByKa, UHTephepeHuns U Tupakius BOJH), MPSAMOIMHEHHOE PaclpoCTpaHEHNUE,
OTpaXEHHWE M IMPEJIOMJICHUE CBETA, IIOJHOE BHYTPEHHEE OTPAKEHUE CBETa,
pasiio)keHue Oelloro cBeTa B CHEKTP U CJOXEHHE CIEKTPAIbHBIX IIBETOB,
€CTECTBCHHAs  PaJMOaKTUBHOCTh, BO3HMKHOBEHHME JIMHEHUAaTOro  CIIEKTpa
U3TyYeHUs]) TI0 ONUCAHHIO WX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIIBITOB,
JE€MOHCTPUPYIOIIUX JIaHHOE (PU3NUECKOE SBJICHHUE;

pacrmo3HaBaTh  MPOSIBJICHWE  W3YYCHHBIX  (DU3MYECKWX  SBICHUA B
OKpy’XaroIieM Mupe (B TOM yucie (U3nYecKue sSBICHUS B MPUPOJIE: MPHIUBHI U
OTJIMUBBI, JBMKEHHE TIaHeT CONHEYHOW CHCTEMBbI, pEaKTUBHOE JABM)KEHUE KUBBIX
OpPraHHU3MOB, BOCIIPUSITUE 3BYKOB XHUBOTHBIMH, 3EMJIETPSCEHUE, CEHCMUYECKUE
BOJIHBI, IIyHAMH, 3XO, IIBETA TEJl, ONTUYECKUE SBJICHUS B MPUPOE, OUOIOTHUECKOE
ACHCTBHE BUAMMOIO, YIbTPApUOIETOBOIO M PEHTICHOBCKOTO M3IIyYCHUH,
€CTECTBEHHBIM pagMOaKTUBHBIA (OH, KOCMHYECKHE Jy4YH, paJHOAKTHUBHOE
U3Iy4YeHHE NPUPOJHBIX MHUHEPAJOB JEWCTBUE pPaJMOAKTUBHBIX H3JIy4eHUH Ha



OpPraHH3M 4YeJOBEKa), MPU 3TOM MEPEBOAUTH MPAKTHUECKYIO 3a1ady B Y4eOHYIO,
BBIJIETISITh CYLIECTBEHHBIE CBOWCTBA (IPU3HAKH) (PU3NUECKUX SBICHHUI;

OIMCHIBATh M3YYCHHBIE CBOMCTBA TeN U (U3NYECKHUE SBJICHUS, HUCIOIB3YS
busznyeckue BeNMUYUHBI (CpeAHsIsI W MTHOBEHHAs CKOpPOCTh Tela Tpu
HEPAaBHOMEPHOM [BWKEHHH, YCKOPEHHE, MEpEeMElICHUE MpPHU PaBHOYCKOPECHHOM
OPSIMOJIMHEMHOM — JIBUXKEHHH,  YIJIOBas  CKOpPOCTb,  LIEHTPOCTPEMHTEIHHOE
YCKOpEHHUe, CHJa TPEHUs, CUjla YIIPYTOCTH, CUJIa TSHKECTH, YCKOPEHHEe CBOOOIHOTO
naJIeHNs, BeC Tela, IIEHTP TSHKECTH TBEPIOTO Tela, UMITYJIbC TENa, UMITYJIbC CUJIB,
MOMEHT CHJIBI, MEXaHUYeCKasi padoTa 1 MOITHOCTb, MOTCHIIUATIbHAS YHEPTHUS Tea,
MOJIHATOTO HaJl TOBEPXHOCTHIO 3€MJIH, TOTEHIIMATIBbHAS SHEPT UL CKATOU MPYKUHBI,
KAHETUYecKasl SHEeprus, MOJHas MeXaHW4ecKas OHHEprus, MepHoJ M YacToTa
KoJie0aHui, Mepro; MaTeMaTUYECKOTO U MPYKUHHOTO MasATHUKOB, JJIMHA BOJHBI,
TPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTh CBETa, IMOKa3aTeib MPEIOMIICHUSA
Cpelbl), TMpH ONHCAHUM MPABUIBHO  TPAKTOBaTh  (PU3UUECKUH  CMBICIT
UCTIOJIb3YEMBIX BEJIWYHMH, UX OOO3HAUCHHsS] M EAMHUIBI (PU3MUECKUX BEINYMH,
HaXOAUTh (HOPMYIIBI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEITUYHMHY C JAPYTUMHU
BEJIMYMHAMU, CTPOUTD IpaUKH U3YyUYEHHBIX 3aBUCUMOCTEN (PM3UUYECKUX BEIUYHH;

XapaKkTepu30BaThb CBOMCTBa Ted, (U3NYECKUE SIBICHHUS U IPOLECCHI,
HCTIONIB3YS 3aKOH COXPAaHEHUS YHEPIUH, 3aKOH BCEMHUPHOTO TATOTEHUS, TMPUHIIMII
CYTIEPTO3HUIIMA CHJI, MPHUHIMI OTHOCUTeNbHOCTH [amuies, 3akoHsl HproToHa,
3aKOH COXpAHEHHS UMITYJbCa, TEOPEMY O KHHETUYECKOW 3Hepruu, 3akoH I'yka,
3aKOH bepHynnm, 3aKOHBI OTpak€HUs U MPEIOMIICHHs CBeTa, (GOpMYINly TOHKOU
JIMH3BI, TIAHETAPHYIO MOJIENIb aTOMA, HYKJIOHHYIO MOJIETb aTOMHOTO $S1/1pa, 3aKOHBI
COXPaHEHHs 3apsIOBOTO W MACCOBOTO YHUCEN MPHU SACPHBIX PEaKIUAX, IPU ITOM
pa3innyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA M €T0 MAaTEMAaTHYE€CKOE BBIPaKEHHE,

CTPOUTH (PU3UYECKHE MOJEIU PEATbHBIX OOBEKTOB, MPOLIECCOB M SIBICHUH,
BBIJICNISATh TPU ATOM CYIIECTBEHHBIE M BTOPOCTENEHHBIE CBOWCTBA OOBEKTOB,
MPOIECCOB, SIBICHUW, MPUMEHITh (UINYECKUE MOJACTH s OOBICHEHUS
(bu3nYeCKuX MPOILECCOB U peIIeHHs YIeOHBIX 3a1a4;

OOBSCHATH (PU3NYECKHUE SIBICHHUS, IPOLECCHl U CBOWMCTBA TEJ, B TOM YHCIIE B
KOHTEKCTE CHUTyalluid MPaKTHUKO-OPHEHTUPOBAHHOTO XapakTepa, M peliarh
KauyeCTBEHHBIC 3a/ladyd, B TOM 4HCIe TpeOyIolIiue YHCICHHOTO OILIEHUBAHUS
XapaKTEepPHBIX 3HAYCHUN (PU3NYECKUX BEJIWYHH, MPU ITOM BBIOMPATH aJCKBATHYIO
(bu3nYecKy0 MOJEIb, BBISBIATh MPUYUHHO-CIEACTBEHHbBIE CBSI3U U BBICTPAUBaTh
JIOTMYECKYIO IIETIOYKY pacCyXIeHHH W3 2—3 IIaroB C ONOpOM Ha HM3y4YCHHBIE
CBOICTBA (pU3MUECKUX SBICHUM, (PU3HUECKUE 3aKOHBI, 3AKOHOMEPHOCTH ¥ MOJICIIH;

YBEPEHHO pelaTh pacyETHHIC 3aJaud 10 U3ydYaeMbIM TeMaM Kypca (U3HKH,
BbIOMpas aJeKBaTHYIO (U3NYECKYI0 MOJIeNb, C HCIIOJIb30BAHUEM 3aKOHOB U
dbopmyI, CBA3BIBAIOMINX (PU3UUECKUE BEIMYMHBI, 3aHCHIBATh KPATKOE yCIOBHE U



pa3BEPHYTOE pEIICHUE 3aJaud, BBIABIATh HEJOCTAIONIUE WM H30BITOYHBIC
JaHHbIE, OOOCHOBBIBaTH BBIOOpP MeETOJAa pELICHUs 3aJadd, HCIOJIb30BATh
CIIPAaBOYHBIE JAHHBIE, IPUMEHATh METOJIBl aHAJIN3a PAa3MEPHOCTEH, MUCIIOIb30BaTh
rpauueckue  METOAbl  pEIIeHHUs  3ajad, M[pPOBOJUTH  MaTEMaTUYECKUE
npeoOpa3oBaHus U Pacy€Thl, OLIEHUBATh PEATUCTUYHOCTD MOJTYYEHHOTO 3HAYEHUS
¢u3nyeckol BETUYMHBI M ONPEACNATh Pa3MEPHOCTb (HU3MUECKON BEINYHUHBI,
NOJIYYEHHOH TIPU PELICHUU 3a/1a4H;

pacno3HaBaTh MOPOOJIEMBI, KOTOPHIE MOMKHO pPEHIUTh MpPU  [OMOILU
busznyeckux METOAOB, W TpeIaraTh OPUECHTHPOBOYHBIA CIIOCOO pELICHUS, B
ONMCAHUM  HWCCJIENOBAHMS  PACIO3HABATh  IIPOBEPAEMOE  MPEIIIOJIOKEHUE
(rumoTe3y), OILICHUBATh TMPABWIBHOCTh TMOPSAKA TPOBEACHUS HCCIEIOBaHUS,
MHTEPHPETUPOBATH NOJIYUCHHBIN PE3YNIbTAT;

MPOBOAMTD OMBITHI MO HAOMIOACHUIO (PU3MUECKUX SIBICHUNA WM (PU3UUIECKHUX
CBOMCTB TeJ (M3ydeHHe BTOPOro 3akoHa HbroTOHA, 3aKOHAa COXpAaHEHMs YHEPIUHU,
3aKOHA COXPaHEHUs HUMITyJIbCa, JEWCTBUE 3aKOHA BEepHYUIM UM BO3HUKHOBEHHE
NOABEMHOM CWJIBI KpbUIA, 3aBUCUMOCTb MepuoAa KoJieOaHUN MPY>KUHHOTO
MasATHHKa OT MAacChl Ipy3a M KECTKOCTH NPYXKUHBI WU HE3aBUCUMOCTb OT
aMIUIUTYIbl MajbIX KoJieOaHWW, NPSAMOJMHEHHOE paclpoCTpaHEHHE CBETa,
pasnokeHue 0enoro CBeTa B CIEKTP, U3YUCHHE CBOMCTB M300paKeHUs! B TNIOCKOM
3epKajie U CBOMCTB M300pa)KeHMs MpeIMeTa B coOMparoliel JIMH3e, HaOIoeHue
CIUIOLIHBIX M JIMHEHYAThIX CIIEKTPOB M3JIy4YEeHHMs): (POpMYyIHpOBaTH MPOBEPSEMOE
OpeanoyiokeHne  (TUmoTe3y) O  BO3MOXKHBIX — pe3ysbTarax  HaOJIIOACHUH,
CaMOCTOATENLHO COOMPATh YCTAHOBKY M3 HM30BITOYHOrO Habopa 00OpyIoBaHUS,
OMKCBHIBATH XOJ1 ONBITA U (POPMYJIMPOBATH BHIBOJIBI;

MIPOBOJUTH NPH HEOOXOAUMOCTH CEPHUI0 MPSIMBIX U3MEPEHUM, ONpENeIsis
CpeIHEE 3HAYEHUE H3MEPSIEMOM BEIUYMHBI M  ONPENENsss IOIPEIIHOCTb
pE3yNbTaTOB NPSIMBIX H3MEpPEHUM, OOOCHOBBIBATH BBHIOOP crocoba H3MepeHus
(M3MepUTENBHOTO TPUOOPA);

MPOBOJANTH KOCBEHHBIEC U3MEPEHUST (PU3NUECKUX BEIUYUH (CPETHSST CKOPOCTh
U YCKOpEHHE Tejla IPU PaBHOYCKOPEHHOM JBW)KEHUH, YCKOPEHHE CBOOOJHOTO
najgeHusi, KECTKOCTb  MPYXKUHBI, KOAIDPUIMEHT  TPEeHHS  CKOJbKEHUS,
MexaHudeckas paboTa M  MOIIHOCTh, 4YacToTa W NEepHoj KojieOaHuM
MaTEMaTHYeCKOTO0 W MPYXUHHOTO  MAasTHHUKOB, (OKYCHOE  pacCTOSHHE
coOuparomeid JUH3bI W €€ ONTHYecKas Cuila, paJuoaKTUBHBIN (OH) C
UCIIOJIb30BAaHUEM aHAJIOTOBBIX W HUMPOBBIX MPUOOPOB: OOOCHOBBIBATH BHIOOP
METO/a U3MEpPEHHUs, IUIAHMPOBAaTh M3MEPEHUs, CAMOCTOSTENbHO COOUpaTh
AKCIIEPUMEHTAJIbHYI0  YCTAHOBKY,  BBIYUCIISTH  3HAYEHHWE  BEIMYHMHBI U
aHAJIM3UPOBATh IIOJYYEHHBIE PE3YJbTAThl, OLEHUBAS IOIPEIIHOCTh PE3YJIbTaTOB
KOCBEHHBIX U3MEPEHUI;



MPOBOANTH HKCIIEPUMEHTAIbHbIE UCCIIEOBAHUS 3aBUCHUMOCTEH (PU3NYECKUX
BEJIMYMH (3aBUCUMOCTh ITyTH OT BPEMEHHU IPHU PaBHOYCKOPEHHOM JIBUKEHUU 0Oe€3
HayaJbHOW CKOPOCTH, 3aBHCHUMOCTb CHJIBI TPEHHUS CKOJBXEHHS OT CHUJIbI
HOPMAJIbHOTO JaBJE€HMs, MepuoAa KoJieOaHUN MaTEeMaTHYECKOTO MasiTHUKA OT
JUIMHBl HUTH, OIPEJEIICHHE YCKOPEHUS CBOOOJHOIO NaJECHUs, HUCCIEI0BaHUE
M3MEHEHHUsl BEJIMYMHBI U HAIPaBJICHUS MHAYKIMOHHOTO TOKAa, 3aBUCHUMOCTh yIJa
OTpaXEHUs CBETa OT YyIjla NaJCHUdA, yrjia NpPeIOMJIEHHs OT yria MaJeHus
CBETOBOTO Jy4ya, HCCJIEJIOBAHHE TPEKOB: HU3MEPEHHUE DSHEPIMM YACTHUIIBI 110
TOpMO3HOMY MyTH (10 ¢oTorpadusmM)): COBMECTHO C yuuTesneMm (opMyInpoBaTh
3a/layy M TUIIOTE3y UCCIEI0BAaHUs, CAMOCTOSTENBHO IJIAHUPOBATh MCCIIEIOBAHUE,
CaMOCTOSITENIBHO COOUpPATh 3KCIEPUMEHTAIbHYI0 YCTAaHOBKY, IPEACTaBIAThH
MOJIyYeHHbIE 3aBUCUMOCTH (PU3MYECKHX BEJIIMYUH B BUJE TAOIUIL U TpaduKOB,
OLICHMBATh NOTPEIIHOCTH, JEJIaTh BBIBOBI IO pE3yJIbTaTaM HUCCIEI0BAHMS;

coOmro/iaTh MpaBmiia 0Oe3omacHOro Tpynaa mnpu padbore ¢ 1abopaTOpHBIM
00opy10BaHUEM;

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS U3yUYEHHBIX MPUOOPOB, TEXHUIECKUX
YCTPOMCTB M TEXHOJOTMYECKUX MPOLECCOB C OMNOPOM Ha UX OonucaHus (B TOM
qucie: CHUIAOMETP, JaTUMKH IOJIOKEHHUS, PACCTOSHUS U YCKOPEHHs, pakera,
9XOJIOT, OYKH, MEPUCKOI, (oToammapar, MUKpPOCKOI, TEJIECKOI, ONTHYECKHE
CBETOBOJIbI, CHEKTPOCKOMN, TO3UMETP, Kamepa BuibcoHa), MCHONb3ys 3HAHUA O
CBOMCTBAxX (hU3MUECKUX SBICHUI M HEOOXOAUMbIe (PU3NUECKHE 3aKOHOMEPHOCTH,
UCIOJIb30BaTh CXEMbl M CXEMaTUYHbIE PHUCYHKH M3YUYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTEIBHBIX NPUOOPOB M TEXHOJOTMYECKUX MPOLECCOB IIPU
pelieHr y4eOHO-IPAKTUYECKUX 3a/ad, ONTUYECKHE CXEMbl IS MOCTPOEHUS
M300paXEHUM B TUIOCKOM 3€pKajie U COOUparomieit JINH3E,

IPUBOIUTH NMPUMEPHI (HAXOAUTh HH(OPMALIUIO O MPUMEPAX) MPAKTUIECKOTO
UCMOJIb30BaHUsS (PU3UYECKUX 3HAHUN B MOBCEJIHEBHOM XHU3HU i1 0OECIeUCHUs
0e30MacHOCTH TMpHU OOpallleHUHd ¢ NpUOOpaMH U TEXHUYECKUMHU YCTpPOMCTBaMH,
COXpaHEHHUsI 370POBbsI W COOJIOJEHUS HOPM DKOJOTHYECKOTO TIOBEICHHUS B
OKPYIKalOIIEH Cpeae;

OCYILECTBIATh MOUCK MH(pOpMaK GU3NUECKOT0 coaepkanus B MHTepHeTe,
CaMOCTOATENBHO (DOPMYIIMPYsI MOMCKOBBIN 3alpoC, HAXOAUTh MYTH ONPEEICHUS
JOCTOBEPHOCTH MOJYYEHHONM HH(POPMALMK HA OCHOBE HMMEIOIIUXCS 3HAHUW U
JOTOJIHUTENBHBIX HCTOUHUKOB;

UCMOJIb30BaTh MPU BBHINOJIHEHUH YUYEOHBIX 3aJaHUil HAyYHO-NOMYJISIPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpM aHUs, CIPaBOUYHbIE MaTEpHalbl, PECYPChl CETU
WHTepHeT, Bnanerb NpUEMAMH KOHCIEKTHPOBAaHUSA TEKCTa, NpeoOpa3zoBaHUs
HH(pOpMaIMKU U3 OJTHOM 3HAKOBOH CHCTEMBI B IPYTYIO;



CO3/1aBaTh COOCTBEHHbIE MHCHMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
uH(OpPMAIUU U3 HECKOJIBKUX MCTOYHHKOB (DM3HUECKOTO COACpKaHUs, TyOIudHO
[IPEACTABIATH PE3YyJIbTAThI IPOECKTHON WU UCCIEA0BATEIbCKON ACATEIBHOCTHU IIPU
9TOM TIPaMOTHO MCIIOJb30BAaTh M3YyYEHHBIM MOHATUWHBIN almapar H3y4acMoro
pazgena (U3MKA M CONPOBOXKAATH BBICTYIUIEHUE MPE3CHTALMEN C y4ETOM
0COOEHHOCTEN ayAUTOPUU CBEPCTHHUKOB.



TEMATHUYECKOE INTAHUPOBAHUE
7 KIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposBbIe)
Ne i/m Konrpoabubie | Ipakruueckue
NporpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThl padoThI
pecypchl
Pasznen 1. ®dusuka u e€ pojib B IO3HAHUHU OKPY KAKOLIEr0 MUpa
1.1 ®dusnuka — HayKa O IpUpoJe 2
1.2 du3nYECKre BEIUUYHNHbI 4 3
1.3 EcrecTBeHHO-Hay4YHBIN METOJ] TO3HAHUS 2 1
Hroro no pazneny 8
Paspnen 2. IlepBoHayabHbIE CBEAEHHS 0 CTPOCHHH BelllecTBa
2.1 Crtpoenue BemiecTBa 2 1
JIBrKeHue 1 B3aUMO/ICMCTBUE YAaCTHII
2.2 4 2
BeIeCTBa
2.3 ArperaTHble COCTOSTHUS BEUIECTBA 1
Hroro no pazgeny 7
Paznen 3. /IBu:xkeHUe U B3auMo/jieiicTBUE Tel
3.1 Mexanudeckoe ABUKEHUE 10 2
32 WNuepuus, macca, INIOTHOCTH 9 1 1
3.3 Cuia. Bune! cun 15 1 3
Hroro no pazneny 34

Pa3nes 4. /laBinenue TBEPABIX TeJl, :KUAKOCTEH U Ira30B




41 [asnenue. llepenava naBnenus TBEpABIMU 5 )
' TeJIaMu, KUAKOCTSIMU U Ta3aMu
4.2 JlaBiieHHE KUIKOCTH 6
4.3 ATMochepHoe 1aBieHNe 1
44 HCI\/'ICTBITI.G KUJKOCTH U Ta3a Ha 12 3
MOTpy>XKEHHOE B HUX TEJO
Hroro no pazneny 28
Pa3zgea 5. PaboTa u MOIIHOCTH. JHEPrUust
5.1 PaboTa 1 MmomHOCTh 6
5.2 [IpocTbie MexaHU3MBI 2
53 Mexanuyeckas dJHEprus 5
Hroro no pazgeny 19
Pa3nes 6. IloBTopuTebHO-000011a10 1M MOXYJIb
6.1 [ToBTOpHTENTHEHO-0000IAOIIMA MOTYJIh 6
Hroro no pazueny 6
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 23




8 KUIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/1e/ioB H TeM uugpoBbIe
Ne i/ P KonrtpoJsbnbie | IIpakTnyeckue (upp )
NMpOorpaMmbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI
pecypcsl
Pa3nea 1. TensioBble siBJIeHUs!
1.1 CrpoeHue u cBOWCTBa BELIECTBA 6
1.2 TemnnoBbie MPOIECCHI 33 1 6.5
Hroro no pazneny 39
Pa3zgea 2. DiiekTpryeckre 1 MAarHUTHbIE SIBJICHUSA
21 DNEeKTPUYECKUE 3apsiIbl. 3apsHKEHHBIC Tella 9 |
' M X B3aUMOJIEHCTBUS
2.2 IToCTOSTHHBIN >IIEKTPUYECKHUN TOK 31 1 10
2.3 MarsuTHbI€ SIBICHUS 11 4
2.4 DNeKTpOMarHuTHas: UHAYKIUS 7 1
Hroro no pazneny 58
Paspnen 3. [loBTOpHTEIbHO-0000111AK0 U MOAYJIb
3.1 [ToBTOpUTENHEHO-0000IIAIOIINH MOTYITb 5
Hroro no pasneny 5
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 22.5




9 KUIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HaunMeHoBaHue pa3/iesioB U TeM (uu¢posbie)
Ne i/ KonrtpoJsbnbie | IIpakTnyeckue
NMPOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoTbI padoThI
pecypcsl
Pa3znen 1. Mexanuveckue siBJIeHUS
MexaHu4ecKoe IBHKEHUE U CIIOCOOBI €ro
1.1 30 1 4
OTnHUCaHus
1.2 Bzaumopnencreue Ten 18
1.3 3aKOHbBI COXpaHEHUS 15 1
Hroro no pazneny 63
Pa3nen 2. Mexanu4yeckue KoJ1e0aHUS U BOJTHBI
2.1 Mexanuueckue KoieOaHus 8 3.5
2.2 MexaHu4eckue BOJTHBI. 3BYK 10 3
Hroro no pazneny 18
Pa3znea 3. DiieKTPOMArHUTHOE 1OJI€ M 3JIEKTPOMATHUTHbIE BOJIHbI
31 DIEeKTPOMArHuTHOE TOJIE 1 6
' 3JIEKTPOMATrHUTHBIE BOJTHBI
Hroro no pazneny 6
Pa3nen 4. CBeToBbIe AABJICHUS
4.1 3aKOHBI paCIIPOCTPAaHEHUs CBETa 2
4.2 JIuH3BI ¥ onTHYECKKE TPUOOPHI 1
4.3 Paznoxxenune 6eoro cBera B CIIEKTP 1




Hroro no pasneny 16
Pa3gen 5. KBaHTOBBIE SIBJICHUSA
5.1 Hcnyckanue u norjioneHne cBeTa aToMOM 4 1
5.2 CrpoeHnue aTOMHOTrO sijipa
53 SInepHble peakuuu 7
Hroro no pazgeny 16
Pasnen 6. [loBTOpuTEIbHO-000011IAK0IINI MOTYJIb
6.1 MexaHuuyeckue sBJIeHHs! (TIOBTOPUTEIBHO- 6 3
' 0000MIarOIIHI MOYJIb)
62 TemoBsIe siBIEHUS (TIOBTOPUTEIBHO- 3
' 0000IIAKOIIHIH MOJTYJIb)
63 DNEKTPOMArHUTHBIC SIBIICHUS 3 {
' (TTOBTOPUTETHHO-0000IIAIOIIHNI MOYITb)
6.4 CBetoBbI€ sBIIEHUS (TIOBTOPUTEIHHO- 1 1
' 000O0IIAKOIIHI MOJTYJIb)
6.5 [ToBTOpHUTETHEHO-0000IAIOIINN MOTY b 4
Hroro no pazneny 17
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 136 26.5







IHOYPOYHOE IIVIAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTtposabHbie
padoTbI

IIpakTHyeckue
padoThI

Jara
HU3y4YeHH
|

DJIEKTPOHHBIE
nugposbie
o0pa3oBaTe/ibHbIE

pecypcbl

®u3nka — Hayka 0 npupoze. SBnenus
IIPUPOJIBI

duznueckue ABICHUA

®u3nyecKkue BeIMYMHbL. Pa3zMepHOCTb.
Oduznueckue npudopsl. [lorpenrHoctu mpu
MPSMBIX U3MEPEHUAX

Ypok-uccienosanue "Msmepenue
JVHEHHBIX pa3MepoB TeJ U IPOMEKYTKOB
BpeMeHH"

JlaGopaTopHas pabora "M3mepenue
00BbEMa KUIKOCTH U TBEPAOTO Tema"

JlabopaTtopHas pabota "Ornpezaenenue
pa3MepoB MaJlbIX Ted. MeTton psanoB"

Mertoap! Hay4yHOTO MO3HaHMs. OnucaHue
(du3nUecKuX SABICHHUNA C TTOMOLIBIO
MoJieed

Ypok-uccnenosanue "[Ipoepka
TUIIOTE3bI: JaJbHOCTD MOJNETA IapHKa,
MYIIEHHOTO TOPH30HTAIBHO, TEM OOJIbIIIE,
yeM 0oJIblle BBICOTA ITyCcKa"




Crpoenue BemectBa. OMbITHI,
JTOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE
BEILIECTBA

10

JlaGopaTopHas pabora "OreHka 1uaMerpa
aTOMa METOJIOM PSAJOB (C UCTIOIb30BAaHUEM

dororpaduii)"

11

VYpok-uccnenosanue "HabmroneHue
TEIJIOBOTO pacimupeHus ra3oB. OMBITH 1O
0OHApY>XCHUIO JEHCTBUS CHII
MOJIEKYJIIPHOTO MPUTSKEHUS"

12

JBwxenue yactull BeuiectBa. Auddyzus.
bpoyHOBCKOE IBH>KEHME

13

VYpok-uccnenosanue "Halmronenue u
00BsicCHEHHE OPOYHOBCKOTO TBUKCHHSI U

maddyzun"

14

BzaumoaelicTBre yacTHIL BEIIECTBA:
IIPUTSKEHUE U OTTAJIKWUBAHUE

15

ArperaTHble COCTOSIHUS BELLIECTBA.
OCOo0eHHOCTH arperaTHbIX COCTOSHUIM
BOJIBI

16

Mexanunueckoe nmxenue. [1yTs,
TPAEKTOPHSL, IEPEMEILIEHUE

17

PaBHOMEpHOE 1 HEpaBHOMEPHOE
neikeHue. CKOpocThb

18

Haxoxnenue ckopocTH, IIyTH U BpEMEHHU
IIPY PaBHOMEPHOM IIPSIMOJINHEHHOM
JBUKECHUH




JlaGopartopHas pabota "Onpeznenenue

19 CKOPOCTH paBHOMEPHOTO JIBIKEHUs"

20 ['paduku npsMOTUHEHHOTO PaBHOMEPHOTO
JIBUKCHUS

1 Pemenne 3amaud no teme "Pacuet cpenneit
ckopoctu"
JlaGopartopHas pabota "OnpezneneHue

22 CpeIHEN CKOPOCTH CKOJIbKEHUS OpycKa
WM IIapUKa 110 HAKJIOHHOM MIOCKOCTH"

3 OTtHocuTenbHOCTD ABMKEHUA. CloxkeHue
CKOpPOCTEH NpH NapajieIbHOM JABH)KEHUU
[Tonyuenue u ananus rpaduxos

24 3aBUCHUMOCTH IYTH U CKOPOCTHU JIBUKCHHUS
OT BpEMEHHU
Pemenue rpaduueckux 3aaad mo teme

25 "Mexanuka. PaBHOMepHOE
NpsIMOJIMHEWHOE IBUKEHUE"

26 SIBrenne nHepuun. 3aKOH UHEPIUU
B3aumopeiicTBue Ten Kak NpuunHa

7 M3MEHEHUs CKOpocTH. Macca Tena Kak
Mepa UHEPTHOCTH Tejia Mpu
MOCTYIATEILHOM JBUKEHUHU

73 Ypok-uccienosanue "CpaBHEHUE Macc 110
B3aUMOJICUCTBUIO TeN"

29 [InoTHOCTH BemecTsa

30 JlaGopaTopHas pabota "Ornpeaenenue

IJIOTHOCTH TBEPOTO Tesa"




Pemrenne 3agau mo reMme "Macca tena.

3 II;moTHOCTE BemecTBa"

1 Cwmecu u crutaBsl. [ToBepxHOCTHAS 1
JMHEWHas MJI0THOCTD
[ToaroToBKa K KOHTPOJIHHOU paboTe MO
TeMe "®u3nka — Hayka o MPUpPO/Ie.

33 [TepBoHavasbHBIE CBEICHUS 00 aTOMHO-
MOJIEKYJIIPHOM CTPOEHHUH BEIECTBA.
Mexanunka"

KonTponbnast pabora no teme "®usnka —

34 Hayka o npupoje. [lepBoHavyasibHbIe
CBEJICHUS 00 aTOMHO-MOJICKYJIIPHOM
CTpOEHHUH BeliecTBa. MexaHuka"

35 Cuna. SBnenue taroteHusi. Cuina TAKECTH

36 N3o6paxenue cun. Pemenue 3a1a4 mo
teMe "OrnpenenieHue CUibl TshkecT"

37 Cuna ynpyrocrtu. 3akoH ['yka

38 Bec tena. 3mepenue cun. JlnuHamomerp
Ypok-uccnenosanue "Habmogenue

39 M3MEHEHUS CKOPOCTH IIpU
B3aMMOJICUCTBUU TEI"

40 Pemenue 3amau o reme "Cuiia ynpyrocrtu.
Bec Tena"

JlaGopaTopHas pabota "OTBITHI,

A1 JEMOHCTPUPYIOILIUE 3aBUCUMOCTh

pactspkeHus (aedopmanyn) IpyKUHBI OT
IPUIIOKEHHON CHJIbI"




42

Cuna tpenus

43 Cnoxenue cuil. PaBHoJIeCTBYOIIAS CUjIa

44 Pemenue 3amgau o teme "CrnoxeHnue cui.
PaBnopneiicTBytomas cuna"

45 Pemenue 3amau no reme "B3aumopeiictBue
ten. Cuibl B MexaHuke"
Pemenue 3amau no reme "Cuna tpenus".

46 Ypok-uccienoBaHue 1Mo Teme
"HccnenoBaHue 3aBUCUMOCTH CUIIEI
TPEHUS OT IUIOMIAIU COIPUKOCHOBEHUS"
JlabGopaTtopHas pabota "OIBITHI,
JEMOHCTPUPYIOLINE 3aBUCUMOCTh CUJIbI

47 TPEHUS CKOJIBLKEHUS OT CUJIBI JaBJICHUS U
XapakTepa CONMPUKACAIOIINXCS
noBepxHocTein"

43 Penrenue 3amad mo treme "B3anMoaelicTBue
ten. Cwiibl B MeXaHUKe"

49 KoHnTponbHas pabora 1o teme
"B3aumopeiictBue Ten"

50 JlaBneHue TBEPABIX TeI

51 Ypok-3kcnepumenT "CrnocoOsl
OIpe/ie/ICHUs AaBJICHUS TBEPJOro Tea"

57 VYpok-uccnenoBanue "3aBUCUMOCTb
JaBJICHUA ra3a OT TeMIepaTypsl”

53 JlaBiieHue KUIKOCTEN U ra3oB. 3aKOH
[Tackans

54 [IHeBMaTHUECKHE YCTPONCTBA




3aBUCHMOCTb JaBJICHUA ) KUAKOCTHU OT

55
TTyOUHBI

56 ['mapocratrnyeckuii mapagokc

57 VYpoxk-nipoekT "U3yueHne cooOmaromumxcs
cocyaoB"

53 Ypok-koHpepenuus "I 'uapapnnyeckue
MeXaHU3Mbl"

59 Hcnonb30BaHne BHICOKHX JaBICHUN B
COBPEMEHHBIX TEXHOJOTHSIX

60 Pemenne 3agau o teme "JlaBinenue
xugkoctu"”

61 ATMocdepa 3emiu ¥ IPUYUHBI €€
CYILLIECTBOBaHUS

2 Ypoxk-uccnenosanue "[IposiBiaeHune
neicTBus aTMoc(epHOro AaBieHus"

63 N3mepenue atMochepHOTo JaBICHUS.
Omneit Toppuueniu
3aBHUCHUMOCThH aTMOC(HEPHOTO JaBICHUS OT

64 BBICOTHI HaJl ypoBHeM Mopsi. [Ipubops! ams
U3MEpEeHHsI aTMOCHEPHOTO JTaBIICHUS

65 Bapomerp-anepoun. AtmochepHoe
JTaBJICHHUE Ha PA3JIMYHBIX BHICOTAX

66 BrirankuBaromas cuna. 3akoH Apxumena

67 Pemienue 3amau no teme "3akoH
Apxumena"

68 Ypok-uccienopanue

"JKcIepUMEHTaIbHOE OOHAPYKEHHE




JIEMCTBUS )KUJIKOCTHU U ra3a Ha
MOTPY>KEHHOE B HUX TEJI0"

JlabopaTtopHas pabota "Onpezaenenue

69 BBITAJIKUBAIOIIEH CHUJIbI, ICHCTBYIOIIEH HA
TEJ0, MOTPYKEHHOE B )KUIAKOCTH"

70 [InaBanue ten
JlaGoparopnas pabota "HccnenoBanue

71 3aBUCHUMOCTH Beca Teja B BOJAE OT 00beMa
HOTPYKEHHOMN B *KHUJIKOCTh 4acTu Tesa'"

72 BosnyxomiaBanue. 1lnaBanue cynos

7 Penrtenue 3amau mo teMe "3akoH
Apxumena. YcnoBus maBanus ten"
Pemenune 3agau o teme "JlelicTBre

74 JKAJIKOCTH ¥ r'a3a Ha MOIPYKEHHOE B HUX
Teno"
VYpok-npoekt "KoHcTpynposanue

75 apeoMeTpa Wi JOJIKU U ONIpEeIIeHUE
rpy30n0abEMHOCTH"
[ToaroroBka Kk KOHTPOJIBHOM paboTe MO

76 teMe "JlaBieHue TBEpAbIX TENl, )KUIKOCTEH
1 Ta3oB"

77 KonTponbnast padora no teme "JlaBnenue
TBEPJBIX TEJN, )KUJIKOCTEN U ra3oB"

78 Mexanudeckast padbora

79 MoutHocTh

20 Pemienue 3agau Ha onpenienieHue paboOThI U

MOIIHOCTH




81 PaGota cuibl TSKECTH M CUITBI TPEHUS

2 Pemenue 3amay o reme "Pabora cuibl
TSYKECTU U CUIIBI TPEHUS"

23 VYpok-uccnenosanue "Pacu€t MomHOCTH,
pa3BUBAaEMOM MPHU MOIBEME MO JIECTHHIIE"

84 [IpocThie MeXaHU3MBI

85 MowmeHT cuisl. [IpaBuno MOMEHTOB
JlaboparopHas pabota "M3yueHue mpaBuiia

86 pblyara JJis oJIBUKHOTO U HETOIBUKHOTO
6110K0B"

87 "30510TOE NIPaBWIIO" MEXaHUKHU

28 VYpok-npoekt "IIpoextupoBanue
NOJIMCIIACTOB C 3aJJaHHBIMU ITapaMeTpaMu”
VYpoxk-koupepenuus "[Ipoctsie

89 MEXaHU3MBbI B OBITY, TEXHUKE, KUBbIX
opranusmax”

90 KoaddumuenT none3Horo nelcTBus
MPOCTHIX MEXaHU3MOB
JlaGopaTopHas pabota "Ornpezaenenue

91 KII/I moaBM>KHOTO M HEIIOABUKHOTO
6110K0B"

9 Mexannueckas >Heprus. Kunetuueckas u
MOTCHIMAIbHAS YHEPTHUS

93 3aK0H COXpaHEHUS! MEXaHUYECKOM
SHEPTHUH

94 YPOK-3KCIIEpUMEHT " JKCIIEPUMEHTAIILHOE

ONpCACIICHUC N3MCHCHUS KHHETHYECKOU U




NOTEHIIMAIbHOW SHEPTUH NPU CKaThIBAHUHU
TeJla IO HAKJIOHHOM INIOCKOCTH"

[ToaroToBKa K KOHTPOJIHHOM paboTe MO

95 1
teMe "Pabota u MoltHOCTh. DHeprus"

96 KonTtponbHas pabota no teme "Pabota u |
MOIIIHOCTb. DHeprus"

97 Pabota ¢ TekcTaMu 1o TemMe 1
"MexaHn4eckoe JBIKeHue"

08 Pa6ora ¢ Tekctamu o Teme "CtpoeHue 1
BenecTna”

99 Pa6oTa ¢ Tekctamu no reme "Cuiibl B |
npupoze"

100 Paborta ¢ Tekctamu o Teme "JlaBiacHue |
TBEPBIX TEN, )KUIKOCTEN U ra3oB"

101 Pabora ¢ Texctamu no teme "OHeprus" 1
Pabota ¢ Texctamu 1o Teme "IIpocThie

102 P 1
MEXaHU3MBbI"

OBIIEE KOJIMYECTBO YACOB I10 102 7

I[TPOTPAMME




8 KUIACC

KoanuectBo yacos 1 DJIeKTPOHHbIE
aTa
Ne nupposbIe
Tema ypoxka Kourpousbnsie | IlpakTHyeckue | H3YUE€HH
n/n Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTbI |
pecypcsl
OCHOBHBIE TIOJIO’KEHUST MOJIEKYJISIPHO-
1 KMHETUYECKOW TEOPUU U X OIBITHBIE 1
HOJITBEPKACHUS
2 Macca u pazMep aTOMOB U MOJIEKYJI 1
3 Monenu TBEpAOro, KUAKOIO U |
ra3000pa3HOro COCTOSHUI BEIIeCTBA
VYpoxk-koHpepenuus "Kpucraamnueckue u
4 amopdusie Tena. ['paden. [lomyuenue 1
HCKYCCTBEHHBIX aiMa30B"
5 CMauuBaHue ¥ KanWUISIPHOCTD. |
[ToBepXHOCTHOE HATSHKEHHE
TernnoBoe pacliupeHue U ckaTue 1
Termnosoe nemxkenue. Temneparypa 1
TemnepaTypHble MIKaIbI 1
9 BuyTpeHHss sHEprus u cnocoObl eé |
WU3MEHEHUS
10 Bune! Teruionepenaun 1
Ypok-koH(pepermus "Vcnons3oBaHue
11 TEIUIOBBIX CBOMCTB BEILIECTB U MATEPUAJIOB B 1
LEeJIIX HeprocoepexeHus"
12 KonuuectBo Tenmnotel. Y aenpHas 1




TCIIJIOCMKOCTD

13

VYpoxk-uccienoanue "[IpoBepka runore3bl
JUHEHHOUN 3aBUCUMOCTH JIJTUHBI CTOJIONKA
KHUJKOCTU B TEPMOMETPUIECKON TpyOKe OT
TeMmneparypor"”

14

YpaBHEHUE TEIJIOBOTO OasiaHca.
TennooOMeH U TeII0BOE paBHOBECHE. 3aKOH
Hprorona—Puxmana

15

JlaboparopHas pabota "HccrnenoBanue
SIBJICHUS TETZIOOOMEHA TP CMEIINBAHUH
XOJIOJTHOM U ropsiuel Boab!"

16

Pemenwue 3anaq o teme "TemnooOMeH u
TEIJIOBOE paBHOBecHe"

17

JlaGopartophas pabota "OnpeneneHue
KOJIMYECTBA TETJIOTHI, MOJYYEHHOTO BOIOMH
IPU TETUIOOOMEHE C HarpeThIM
METANIMYECKUM IIWIMHIPOM"

18

IInaBnenne n OTBCPACBAHUC
KPUCTAJINIMYCCKUX BCHICCTB. YV aenbHas
TCINIOTA IJIaBJICHUA

19

Pemenue 3agad o reme "Ilnasinenue u
OTBEP/ICBaHUE KPUCTAIUTUYECKHUX TET"

20

JlabopaTopnas pabota "Onpenenenue
paTop p p
yACIbHON TEIUIOTHI TUIaBJICHUS Jibaa"

21

VYpok-uccnenosanue "CpaBHeHHE IPOLIECCOB
IJIaBJICHUS KPUCTATNIMYCCKUX TCJI U
pa3MATYeHus IpU HarpeBaHuU aMoOp(HBIX

Ten"




[TapoobpazoBanue 1 KOHJEHCAIIHS.

22
Ucnapenne
Kwnmenne. Y nensHas TemioTa

3 napooOpa3oBaHus. 3aBUCUMOCTh
TEeMITepaTyphbl KUIICHHUsI OT aTMOC(HEPHOTO
JaBICHUS

24 Pemenue 3amau mo reme "[lapooOGpazoBanue
" kurexnue"
VYpok-uccnenosanue "O0bsicHeHUE

25 3aBUCUMOCTH TEMIIEPATYPhl KUIIEHUS OT 1
nasjieHus"

2 HacpiieHHbIil 1 HEHACHILEHHBIA Hap.
BnaxnocTs BO31yxa
BnaxxHocTh BO31yXa U €€ u3MepeHue.

27 JIaboparopnas pabora "Omnpenenenue 0.5

paTop p pexn

OTHOCUTEIHHOM BIAXKHOCTHU BO31yXxa"

28 Perrenuie 3agaud o reme "BaaxaocTs"
Pemenue 3aga4 v aHanm3 CUTyaIuu,

29 CBSI3aHHBIX C SIBJICHUSMU UCIIAPEHUS U
KOHOCHCAIINU

30 DHeprus TOIMBa. Y IeibHas TEIIoTa
cropaHust

31 [TpuHIMITEI paOOTHI TETIOBBIX JBUTATENCH

1 [TapoBas TypOuHa. J/[BUTaTenb BHYTPEHHETO
CropaHust

33 KIIJ] TermoBoro aBurareis

34 Pemenne 3agau o teme "KII/[ TermnoBoro




nBurarens"

Ypok-koHpepenius "TermoBpie ABUTATENN

39 U 3alUTa OKpyKarouieu cpeabt”

36 TenoBble MOTEPH B TEIIIOCETAX

37 3aKOH COXpaHEHUs U MPEBPAILCHUs SHEPTUU
B MEXaHUYECKUX U TETUIOBBIX MPOIEccax
[ToaroroBka Kk KOHTPOJIBHOM paboTe MO Teme

38 "TennoBsle sABneHus. MI3MeHenue
arperaTHbIX COCTOSIHUI BemecTBa"
KonTponbHast pabota no teme "TerioBsie

39 ABJIeHUs. VI3MeHeHne arperaTHbIX
COCTOSIHUM BemiecTBa"

40 DnekTpuzanus Tei. J[Ba poaa 3apsoB
VYpoxk-uccienoanue "HccienoBanue

41 CIOCO0O0B Pa3INYHBIX BEIIECTB
Ha3JIEKTPU30BbIBATHCA"

47 B3aunMoeiicTBre 3apssKeHHBIX Tell. 3aKOH
Kynona
Dnextpuyeckoe nojie. Hampsok€HHOCTD

43 anekTpuueckoro nosis. [punmun
CYHEPIIO3ULINH JIEKTPUUYECKUX MOJICH

44 Hocurenu snextpuueckux 3apsioB.
DneMeHTapHbli 3apsia. CTpoeHue aroma

45 3aKOH COXpaHEHUsI JIEKTPUUYECKOTO 3apsia

46 [IpoBOAHMKY, AUATEKTPUKH U
MOJIYyITPOBOTHUKH

47 Ypok-koH(pepeHus "DaeKTpus3anys B




IMOBCEIHEBHOM XU3HU"

Pemenue 3agad no teme "3aKkoH COXpaHEHUs

48 | 1
ANEKTPUYECKOro 3apsaaa

49 Dnekrpuyeckuil Tok. UcTouHMKH 1
ANEKTPUYECKOTO TOKa
VYpok-uccnenosanue "Hccnenopanue

50 JEUCTBHUS DJIEKTPUYECKOTO I10JIs HA 1
MIPOBOJTHUKH M TUAJIEKTPUKH"

51 DNEKTpUUYECKUN TOK B METAILIAX 1

52 DIEKTPUYECKUM TOK B )KHMJIKOCTAX U ra3ax 1

53 DJeKTpuYecKas 1enb 1

54 Cuna toka. AMnepmerp 1

55 DnexTpuueckoe HanpspkeHue. BonbtMerp 1
JlaboparopHas pabota "C6opka u

56 HCIIBITAHUE DJICKTPUUYECKON 1eNHn 1
MOCTOSIHHOT'O TOKa"

57 3aBUCUMOCTh CHJIbI TOKA OT HAIPSKEHUSI. I
3akoH Oma 15 ydyacTKa Henu
JlabopaTtopHas pabora "HccnenoBanue

53 3aBUCHUMOCTH CHJIbI TOKA, IPOTEKAIOIIETO |
yepes pe3nucTop, OT HaNpsHKEHUsS Ha
pE3UCTOpE U CONPOTHUBJIEHUA pe3uctopa’

59 DNEeKTPUYECKOE COIIPOTUBIICHHE. Y AETbHOE 1
COIIPOTHUBIIEHUE

60 JlaGopartophas pabota "Onpeznenenue 1
YAEIBHOTO CONPOTHUBIICHUS TPOBOAHUKA"

61 Pewienue 3amau no reme "DiekTpuyueckoe 1




COIIPOTHUBIIEHUE. Y IEIIBHOE COIIPOTUBIIEHHE"

62

Pemrenue 3agad mo reme "3akon Oma"

63

IlocnemoBarenbpHOC B napaajicIbHOC
COCOIMHCHHA IMTPOBOAHUKOB

64

JlaGoparophas pabota "IIpoBepka npaBuia
CJI0’KEHUs HANIPSHKEHUN TIpU
II0CJIEIOBATEIIbHOM COECIUHEHUHU IBYX
pe3uctopoB”

65

Pemenue 3ama4d mo tTeme
"IlocnenoBarenbHOE U HapajieIbHOE
COEIMHEHMSI IPOBOIHUKOB"

66

aboparopHas padbora OBEpKa IIpaBuJIa
JIab 6ota "I1

JUIS CHJIBI TOKA IIPU HapajiebHOM
COEIMHEHUH PE3UCTOPOB"

67

Pemenue 3amau Ha MMPUMCHCHUC 3dKOHA Owma
JJId pa3siiIndYHOIro COCANMHEHU A IIPOBOAHHUKOB

68

OJ1C u BHyTpeHHEe CONPOTUBIICHUE
HCTOYHHUKA TOKA. 3axoH OMa 11 MOJTHOU
LEH

69

Pemrenue 3anau o reme "IJ1C, BHyTpeHHEe
COIPOTHBIIEHNE UCTOYHHKA TOKa. 3akoH Oma
JUTSL TIOJTHOM 11ernu”

70

JlaGoparophas pabota "Onpenenenne 3/C
¥ BHYTPEHHETO CONPOTHBIICHUS HCTOUYHHKA
ToKa"

71

[IpaBuna Kupxroda

72

JlabopaTopHas pabota "IIpoBepka mpaBu




Kupxroga"

73

VYpoxk-uccienopanue "M3yueHue BOJIbT-
aMITePHBIX XapaKTEPUCTHK HETMHEHHBIX
3J1€MEHTOB"

74

PaGora snexrpuyeckoro Toka. MoOIIHOCTh
AJEKTPUYECKOTO TOKA

75

JlaGopartophas pabota "Onpenenenne
paboThl U MOILIIHOCTHU JIEKTPUYECKOTO TOKa"

76

3akoH /xoynsa-Jlenna. [Torpeburenu
3JIeKTpUUYecKoro Toka. KopoTkoe 3ambikaHue

77

Ypok-koupepennus "OO0bsicHEHUE U
NPUHLUI ACUCTBUS TOMAITHUX
AJIEKTPOHArPEBATEIBHBIX TIPHOOPOB"

78

[ToaroToBKa K KOHTPOJIBHOM paboTe 1Mo TeMe
"JnexkTpuyecKkue 3apsaabl. 3apsyKCHHbIC Tella
U UX B3auMonaeucTBus. I1ocTOSHHEIN
3IEKTPUYECKUI TOK"

79

KoHnTponbsHas pabora 1o Teme
"DnekTpuUuecKue 3apsaabl. 3apsHKEHHBIE Tena
U UX B3auMonaeucTBus. I1oCcTOSHHEBIN
AJIEKTPUYECKUNA TOK"

80

IlocTostHHBIE MAarHUTLI. MarHuTHOE MOJIE
3eMJIH ¥ ero 3HaueHue I )KU3HU Ha 3eMIIe

81

VYpok-uccnenosanue "N3yuenue
MarHUTHOTO TIOJISI IIOCTOSTHHBIX MAarHUTOB
pU UX 00bEIMHEHNUN U Pa3JICICHUH.
Buszyanusanus rmosist HOCTOSHHBIX MarHUTOB"




OmnsiT OpcTena. MarauTHoe nose

82
ANEKTPUYECKOTO TOKa
OneiT Amnepa. MarHuTHO€E 10JI€ KaTyIIKH €

83 TokoM. [IpriMeHeHre IeKTPOMAarHUTOB B
TEXHHKE

%4 Cuna AMriepa u onpeseneHue e
HaIpaBICHUS

25 Pemenue 3anau mo reme "Cuita Ammnepa u
ornpezeneHue e€ HanpasieHus"
DIEKTPOABUTATEINb TIOCTOSIHHOTO TOKA.

86 Hcnonbs3oBanue snekTpoaBurarencii B
TEXHUYECKUX YCTPOMCTBAX M HA TPAHCIIOPTE

27 JlaGopaTopHas pabora "M3yueHue aeicTBUs
MarHUTHOTO TOJIsl HA TPOBOJIHUK C TOKOM"

28 VYpok-koupepennus "[IpakTnueckoe
MIPUMEHEHUE AJIEKTPOABUraTeNIei"

29 JlaGoparopHas padota "KoHcTpyupoBaHue u
u3ydeHue paboThl dJeKTpoaBUraTess"

90 JlabopaTtopHas padora "U3zmepenne KII1/]
3JIEKTPO/IBUraTENIbHON yCTaHOBKU"

01 OmnbiTel @apazest. 3aKOH 3JEKTPOMarHUTHON
uaykuuu. 1pasuno Jlenna
VYpok-uccnenosanue "Hccnenopanue

92 W3MEHEHUI 3HaYeHUs U HallpaBJICHUS
MHIYKIIMOHHOTO TOKA"

93 Pemenue 3agau mo reMme "3akoH

AJIEKTPOMArHUTHOW MHAYKUMH. [TpaBuio




Jlenrma"

DnexrporenepaTtop. CriocoObl NOTyYeHUs

94 1
AIEKTPOIHEPTHH
Ypok-koH(pepeHIHs "DIEeKTPOCTAaHITUN HA

95 BO300HOBJISIEMBIX HCTOYHUKA SHEPTHUH. |
[Tpo6nemsr sxonorun. TorauBHBIE
AJIEMEHTHI U JIEKTPOMOOHITH"

96 [ToaroroBka kK KOHTPOJILHOM paboTe MO TEME 1
"DJIeKTpOMarHUTHBIC SIBJICHUS"

97 KontponbHas pabora "DneKTpoMarHUTHbIE 1
siBJIeHUs"

08 Pa6ora ¢ Tekctamu o Teme "TemnoBsie 1
saBieHUA"
Pabota c TekcTtamu 1o Teme

99 "JnexkTpuyecKkue 3apsaabl. 3apsyKCHHbIC Tella 1
U UX B3auMojenctaue"

100 Pabota c rexctamu 1o Teme "IlocTosHHBII 1
AJIEKTPUUECKUNA TOK"

101 Pabota c Tekctamu 1o Teme "MaruuTHbie 1
siBJIeHUs"

102 PaGora ¢ TekcTamu 1o Teme 1
"DneKTpoMarHuTHas UHIyKUIus"

OBUIEE KOJIMYECTBO YACOB I10 102 25

I[TPOTPAMME




9 KUIIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acos

Bcero

KoHnTpoJbHbIe
padoTbI

IIpakTH4eckue
padoThI

JlaTa
U3yYeHHu
s

DJIEKTPOHHBIE
nudgposbIe
o0pa3oBaTe/ibHbIE

pecypcbl

Mexanunueckoe IBHKeHUuEe. MarepuaiibHas
touka. CriocoOb! omrcaHus
MEXaHHYECKOTO JIBUKEHUS

Cucrema orcueta. OTHOCUTEIIBHOCTD
MEXaHUYCCKOI'O ABUKCHUA

BCKTOpHLIe BCJIMYHHBI, OIICpallin C
BCKTOpaMHu, IMPOCKINNU BEKTOPOB

Panuyc-BekTop MaTepuaabHONU TOUKH,
nepeMenieHne Ha MIOCKOCTH

PaBHOMepHOG HpHMOHHHeﬁHOC JBHXKCHUC

Pemenue 3agau no reme "PaBHOMEpHOE
IpSIMOJIMHEWHOE JBIKEHNE"

HepaBHoMepHOE npsIMOIIMHENHOE
nBrxeHue. CpeaHsisi 1 MTHOBEHHAs
CKOPOCTH TeJla [P HEPABHOMEPHOM
JBUKECHHUH

JlaGopartopHas pabota "OnpezneneHue
CpeaHel CKOPOCTHU CKOJIbKEHHs OpycKa
WIN JIBWKCHUS LIapHKa 110 HAKIIOHHOM
IUIOCKOCTH"

PaBHOYCKOpeHHOE IPSIMOTMHEWHOE




JIBUKEHUE. Y CKOpEHUE

10

CKOpoOCTh PaBHOYCKOPEHHOTO
NpSIMOJIMHEWHOTO ABMKeHus. ['paduk
CKOPOCTH

11

Pemenne 3amad nmo teme "CKOpoCTh
PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO
nBIKeHna"

12

[Tepemenienue mpu paBHOYCKOPEHHOM
NPSIMOJTMHEWHOM JIBHKEHUU

13

JlaGopartopHas pabota "Onpeznenenue
YCKOPEHUs Tela MPH paBHOYCKOPEHHOM
JIBMDKEHUH 110 HAKJIOHHOW TIOCKOCTH"

14

Pemenue 3amau o reme "llepemenienue
IIPU paBHOYCKOPEHHOM NPSIMOJIMHEHHOM
NBIDKEHUN"

15

JlabGopaTtopHas pabota "HccnenoBanue
3aBHCUMOCTH ITyTH OT BPEMEHH TIPU
PaBHOYCKOPEHHOM JIBIDKEHHH Oe3
HayvaJbHOU ckopocTu"

16

['paduyeckas HHTEpIpETALIUS YCKOPEHUS,
CKOpPOCTH, MPOUJEHHOTO MYTH U
nepeMenieHus 1JIsl MPSIMOIUHEHHOTO
JBUKEHUS

17

Pemenue 3anay no teme "I'papuueckas
MHTEPIPETALHs YCKOPEHHUs, CKOPOCTH,
MPOMIEHHOTO ITyTH U TIEPEMEILCHUS JIIIs1
MPSMOJIMHEUHOTO JBHKEHUS"

18

VYckopenue cBo00HOTO nafieHus. OMbBITHI




[anmunes

Pemienue 3amayd no reme "Yckopenue

19 "
CcBOOOIHOTO ITAIEHNS

20 JIBi>keHue Tena, OpOIIEHHOTO MO/ YIJIOM K
TOPU30HTY

21 Pemenue 3agau o teme "J[BukeHue Tena,
OpOIIECHHOTO MO/ YTJIOM K TOPU30HTY"
JlaboparopHas pabota "HccnenoBanue

22 JBUKCHHSI TeJa, OPOIIICHHOTO TIOJT YTIIOM K
TOPU30HTY"
Pemenune 3agau o Teme "JIBrokeHHE IO

23 NEICTBHEM YCKOPEHHUS CBOOOHOTO
nageHus"

24 JIBrKeHHE 10 OKPYKHOCTH

75 JIuneliHas U yrioBasi CKOpOCTb, IIEPUOA U
JacToTa

2% CKOpOCTh U YCKOPEHHUE NP ABUKEHUU TIO
OKPY>KHOCTH

7 Pemenue 3agau no treme " J{BrmkeHue 1Mo
OKpYy>kHOCTH"
Ypok-koHpepennus "Pacrio3HaBanue u

28 PUOIMKEHHOE OMMMCAHKUE PA3TMUHBIX
BHUJIOB MEXAHUYECKOT'O JIBHMKCHUA"

OJI'OTOBKA K KOHTPOJILHOU padoTe 110

IT §]

29 TeMe "MexaHndecKkoe JIBIKEHNE U
CcHoco0bI ero onucauus"”

30 KonTponbHas pabota no teme




"MexaHU4eCKOE IBUKEHUE U CIIOCOOBI €0
onucauug"

31 IIepBbiit 3akoH HproToHa. Bextop cuitb

1 Bropoii 3akoH HeroToHa.
PaBHOpelicTByIOIIAsA cria

13 Tperuit 3akoH Hetorona. Cynepno3unus
cul

34 Cuna ynpyrocrtu. 3akoH ['yka

35 Penrenue 3amau mo treme "Cua
ynpyroctu"
JlabGopaTtopHas pabota "HccnenoBanue

16 3aBUCHUMOCTH CHJIbI YIPYT'OCTH,
BO3HMKAIOILEH B IPYKHUHE, OT CTEECHU
nedopMaluy npy>KUHbI"

37 Cuna tpenus. Koapdumuent tpenns

13 JlaGopatopHas pabota "OnpezneneHue
KOX(PPUITUEHTA TPSHHUSI CKOJBKCHUS "
JlaGopartophas pabota "HccnenoBanue

39 3aBUCUMOCTH CHUJIBI TPEHHSI CKOJIBKEHHS OT
CHJIBI HOPMAJIBHOTO J1aBJIEHUS"

40 JIBM>KEHHE TeJl M0 OKPY>KHOCTHU O/
NeMCTBUEM HECKOJIBKUX CHIT

41 3axoH bepHyu u noxbEMHas cuiia Kpblia

42 Ypoxk-konpepenuus "CoBpeMeHHbIE

JieTaTeNbHbIC anmnapaThl, Cy/1a Ha
MOJABOJHBIX KPBUIbSX, AaHTUKPBLIO Ha
CKOPOCTHBIX aBTOMOOWJISIX. JIBIKEHHE




noes3Ja Ha MarHUTHOM MoAyIke"

Cuita TSDKeCTH U 3aKOH BCEMHUPHOI'O

43
TATOTCHHSI

44 JIBi>keHue Tea BOKPYT IPaBUTAIMIOHHOTO
nentpa. [lepBas kocMuyeckasi CKOpOCTh

45 HesecomocTs u nieperpysku

46 PaBHOBECHE MaTepHAIBHONM TOUYKH.
AOGCOmIOTHO TBEPAOE TENO

47 MowmeHnT cuibl. [IpaBuino MoMeHTOB

43 Ypok-uccnenosanue "Ornpezaernenne
LEHTpA TSHKECTH Pa3IMYHBIX Ten"
HNmnynec Tena. IsMeHeHne nMIrysbca.

49 NmMnynec cunbl. YIIpyroe u Heynpyroe
B3aMMO/ICCTBUE

50 3aKOHBI U3MEHEHUSI U COXPAHEHUS
UMITyJIbCa

51 PeaxkTnBHOE NBIKEHNE
Pemenwe 3amau mo Teme ""3akoH

52 COXpaHEHUs1 UMITyJIbca. PeakTuBHOE
nBIkeHue"

53 Mexannueckasi paboTa U MOIHOCTb

54 PaGota cuiibl TSKECTH, CHITBI YIPYTOCTH H
CHUJIBI TPCHUS
JlaGopartopHas pabota "OnpezneneHue

55 paboThI CUIIBI TPEHUS TIPU PABHOMEPHOM

JBUKEHHUHU TeJa 110 TOPU30HTAIBHON
HIOBEPXHOCTH"




56

CBsI3b 3HEpruu U paboThI

57

JlaGopaTopHas pabota "Ornpezaenenue
pabOThI CHJIBI YIIPYTOCTH TIPH IMOABEME

I'py3a € HCIIOJIBb30BAHUEM HCIIOJABHIKHOI'O U

[MOABMKHOTO OJIOKOB"

58

[ToreHumanbHas sHEpPIUst

59

Kunernueckas sneprus. Teopema o
KMHETUYECKOU SHEPIUU

60

3aKOH U3MCHEHHUS U COXpPAaHCHUA
MEXaHHUYeCKOM OHEPIruun

61

Penrenue 3amau mo teMe "3aKOHEI
M3MEHEHUS U COXPAHEHUsI MEXaHUYECKOU
sHeprun"

62

[ToaroToBKa K KOHTPOJIHHOM paboTe MO
TeMme "B3auMoneiicTBrue Ten. 3aKOHEI
coxpaHeHus"

63

KonTponbhas padota no teme
"BzaumonencTBre TeI. 3aKOHEBI
coxpaHeHus"

64

KomnebarensHoe nsmxenne. OCHOBHBIE
XapaKTEPUCTUKU KOJICOAHUM: TIEPHO/I,
4acTOTa, aMIUTUTYAa

65

MareMaTH4ecKuil U NPy KUHHBIN
MasTHUkH. JlaboparopHas pabota
"UccnenoBanue 3aBUCUMOCTH TEpUOAA

KoJIeOaHM Tpy3a HA HUTH OT JJTMHBI HUTH"

0.5

66

JlaGoparopnas pabota "HccnenoBanue
3aBHCHUMOCTH MEpHOa KosieOaHui




HpPY>KUHHOTO MasTHUKA OT Macchl rpy3a’

67 ["apMoHnYeckue KojeOaHus

68 JlabopaTtopHas pabota "H3mepenne
YCKOPEHHsI CBOOOTHOTO TajeHus"

69 3aryxaromue Konebanus. BoiHyX/1eHHbIE
kosebanus. Pezonanc

70 [IpeBpaienue 3Heprun npu
KOJIe0aTEeIbHOM JIBHKEHUU
VYpok-uccnenoanue "[IpoBepka

71 HE3aBUCHUMOCTH MEePHOJIa KOoJIeOaH i
rpy3a, HOJBEIIEHHOI'O K JICHTE, OT MacChl
rpysa"

7 MexaHndyeckue BOJIHBI: IPOJOJIbHBIC U
MOTIepEeYHbIe

7 CaoiicTBa MexaHMYECKUX BOJIH. linHa
BOJIHBI M CKOPOCTh €€ pacipoCTpaHeHus
Ypok-uccnenosanue "Habmogenue

74 UHTEepPepeHINU U TU(PPAKIIUK BOJIH HA
MOBEPXHOCTH BOJIBI"
VYpok-koH(pepenuus "MexaHuueckue

75 BOJIHBI B TBEpAOM Tene. CelicMuyeckue
BOJIHBI"

76 3Byk. Pacripoctpanenue u orpaxkeHue
3ByKa

77 Pemenne 3anau no teme "3Byk"

78 Ypok-uccienoBanue

"DKCIIEpUMEHTAIBHOE ONPECICHHE




TPaHUI] YaCTOTHI CJIBIIIUMBIX 3BYKOBBIX
KoJie0anuin"”

['poMKOCTB 3ByKa M BBICOTA TOHA.

79 o
AKyCTHYECKHI pe30HaHC.

20 VYpok-uccnenosanne "Halmronenue u
00BSICHEHHE aKyCTUYECKOT0 pe3oHaHca"
Wnodpa3syk u yaprpa3Byk. Kondepenmus

81 "Hcnonp30BaHue yabTpa3ByKa B
COBPEMEHHBIX TEXHOJOTUAX"

2 DEeKTPOMarHuTHOE MoJje U
3JIEKTPOMATrHUTHBIE BOJIHBI

83 CBolicTBa 2JIEKTPOMAarHUTHBIX BOJIH
Ypok-koudepenmus "llkana
3JIEKTPOMAarHUTHBIX BOJIH. Mcnonbs3oBanue

84 3JIEKTPOMArHUTHBIX BOJIH JJIs1 COTOBOM
cBs3u. Pagnonokanus. KocMmuueckas cBsI3b
"

25 Pemienue 3aa4 Ha onpeeneHre 4acToThl
Y JUTMHBI SJIEKTPOMArHUTHON BOJTHBI

26 DneKTpOMarHuTHas pUpo/ia CBETA.
CkopocTh cBeTa

%7 BosHOBBIE CBOMCTBA CBETA:
uHTEeppepeHIrs U AU paKIys

28 JlydeBas MOJiIeJIb CBETA U FeOMeTpUYecKast
onrtuka. MlctouHuku cBeta

29 [TpsMonuHeHOe pacipoCTpaHEHHUE CBETA.

3atmenus CosHia v JIyHbl




90

3akoH OTpaXCHUA CBCTA. IInockoe 3€pKajio

[TocTpoenne n300pakeHHIH,

o1 c(hOopMHUPOBAHHBIX 3€PKATIOM

9 [Ipenomiienue cBeta. 3aKOH MPEIOMIICHUS
cgera. [lonHOe oTpaskeHue cBera.
JlabopaTtopHas pabota "HccnenoBanue

93 3aBUCHMOCTH YTJIa TIPEIOMIICHUS OT yTia
najieHus] CBETOBOTO Jyuya Ha TPaHUIIe
«BO3yX-CTEKIIO»"

94 VYpok-uccnenosanue "AHanuz u
00BSACHEHHE ONTUYECKOr0 MHUpaxa"
VYpoxk-koHpepenuus "VcnonapzoBanue

95 MOJTHOTO BHYTPEHHETO OTPaXKEHHUS:
CBETOBO/bl, ONTUKOBOJIOKOHHAS CBSI3b"

96 JIuHza, xo1 mydeil B TuH3E

97 dopMyia TOHKOW JIMH3bI
JlaGoparopHas padota "Onpenenenue

98 (OKYCHOTO PaCCTOSIHHSI i ONTHYECKOMN
CUJIBI coOMpatomei JIUH3bI"

99 [Monmyuenne n300pa>keHHI ¢ TOMOLIBIO
coOuparolel U paccenBarolei JINH3
Ypok-koHdepenius "[IpuHIMT 1eHCTBUS

100 ONITUYECKUX MPHOOPOB (MUKPOCKOTII,
Tesneckon, ¢poToarrmapar)"

101 I'ma3 kak onTuyeckas cucrema.
bru3opyKkocTh U JaIbHO30PKOCTh

102 Paznoxenue 6eoro cBera B CIEKT).




Onreitel HeroTona. Cnoxenue
CIIEKTpaJIbHBIX 1IBETOB. /lucnepcus ceera

VYpok-npaktukym "Habmonenue u
00BSICHEHHE ONBITOB MO PA3JI0KEHHIO

103
Oenoro cBeta B criekTp. [lomydenue Genoro
LIBETA [IPU CJIIOKEHUU LIBETOB"

104 OmnbiTel Pe3epdopa u mranerapHas
MoJieb aToMa

105 ITocrynater bopa. Mozens aroma bopa.
Hcnyckanue 1 MorjomeHne cBeTa aToMOM.

106 KBaHTsI. JInHEHYaTBIE CIIEKTPHI

VYpoxk-npaktukym "Habmonenue
107 CILJIOIIHBIX U JIMHEMYATBIX CIIEKTPOB
U3IIy4YEHUS U UCITyCKaHus"

PamnoaktuBHOCTE. Anb(a-, 6eTa- u

108
ramMma-H3JIy4eHus

109 Crtpoenue atoMHoro siapa. Hykinonnas
MOJIeIb ATOMHOTO A1pa

110 PannoaktuBHble npeBpamenus. M3oronsl

111 IIepuon nonypacnana
VYpoxk-koHpepenuus "Jlelictue

112 paZMOaKTUBHBIX U3IIyYEHHUH HA KUBBIC
OpraHMU3MBbl. 3alUTa OT PaJUOAKTUBHOIO
u3ydeHus "

113 SnepHble peakuny. 3aKOHBI COXPAHEHMS

3apsaJ0BOIro U MaCCOBOT'O YUCCII

114 OHeprus CBs3U aTOMHBIX sA1ep. CBs3b




MacCChl 1 SHCPIrun

115

Pemenue 3amad no treme "AnepHsie
peakuuu. JHeprus cBs3u"

116

Peakuuu cunTe3a u neneHus sep.
Ncrounnkn sHeprun CoJlHIA U 3BE3]

117

VYpok-koupepenuus "Anepuas
HHEPreTHKa. DKOJOTHYECKHE MPOOIEMBbI
AepHOI SHepreTuku"

118

[ToaroroBka Kk KOHTPOJIBLHOU paboTe MO
teMme "Konebauusa u BoiHbl. CBETOBBIE U
KBAHTOBBIE ABJICHUA"

119

Konrtponbnas padora no teme "KoneGanus
U BOJIHbI. CBETOBBIE M KBAHTOBBIE
siBJIeHUA"

120

Pemenue pacdeTHBIX IO TeMe
"MexaHu4yeckoe IBHKeHue"

121

PGHICHI/IG paC‘IeTHBIX 1 KQYCCTBCHHBIX
3agad o reMe "Bzaumoneictsue tea"

122

Pemenne pacueTHBIX U Ka4eCTBEHHBIX
3a/1a4 10 TeMe "3aKOHbI COXpaHEHUS
SHEPruu U UMIlysbca"

123

JlaboparopHbie pabOTHI IO TEME
"MexaHuueckoe ABIKeHue"

124

JlaGopaTopHbIie pabOTHI 11O TEME
"B3aumonencTBue Tea"

125

JlaGopaTopHbie paboTsl o Teme "[IpocTeie
MEXaHU3MBbI"




Pemenue PaCUYCTHBIX U KAaYCCTBCHHBIX

126
3aga4 no teme "TernoBsie mpoiecch”

127 Pemenne pacyeTHBIX M KAUECTBEHHBIX
3aza4 1o teMme "'BraxxHocTs"

Perenne pacueTHBIX M Ka4eCTBEHHBIX
128 3amad o teme "KIIJ[ TermoBbix
aBurarenein”

Pemenne pacyeTHBIX U Ka4€CTBEHHBIX
129 3a7a4 10 TeMe ""3aKOHBI HOCTOSIHHOTO
TOKa"

Pemenue PaCUYCTHBIX U KAYCCTBCHHBIX

130
3ana4d no teme "KIIJI anexrpoycranoBok"

JlaGopaTopHbIie paboThI 10 TeMe "3aKOHBI

131
MOCTOSHHOTO TOKa"

JlaGopaTopHbIie pabOTHI 11O TEME

1 3 2 " n
CBeTOBBIE SIBJICHUS

133 Pabora ¢ Texctamu 1o TeMe "3aKOHBI
COXpaHEHUs B MEXaHUKE"

134 Pa6ora ¢ tekcramu o teme "Kosebanusa u

BOJIHBI"

135 PaGora ¢ tekcramu o teme "CBeTOBBIE
saBieHus"

PaGota ¢ Tekcramu o teme "KBanroBas u

136 "
snepHas pu3nKa

OBUIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

136

24.5







YYEBHO-METOANYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YHEHUKA

METOINYECKHUE MATEPHUAJIbBI UIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHU

HUHTEPHET






