PACCMOTPEHO YTBEPXIEHO

[Tenarornueckum coetom AHOO PUKA30M JUPEKTOPa aBTOHOMHOM HEKOMMEPUECKOU

«O0nacTHOM TexXHOIMLIEH o01eoOpasoBarenbHOlM opranu3anuu «O06acTHON
um. B.1. Jonrux» texHoJmuen um. B.1. Jlonrux»
ITpoTokomn oT «15» ssuBapst 2026 r. Ne215/1-O
oT «15» suBaps 2026 r.
PABOYAS ITPOT'PAMMA

ABTOHOMHOW HEKOMMEPYECKOH
00111e00pa3oBaTeIbHON OpraHU3aluu
«O06mactHoM TexHonuuei um. B.M. Jlonrux»

yueOHOro nmpeamera
«®Duszuka. Yriay0jaéHHbId YPOBEHb

15 (-9 K1accoB OCHOBHOTO OOITIETO 00pa3oBaHMUS
Ha 2025-2026 y4eOHbIii TO1

Yunreanb: E.B. IlemioBa

MockoBcKkast 00J1acTh,
HcTtpuHckuil paitoxn

c. IlaBnoBckas Ciobona
2026 r.



PabGouass mporpamma mo ¢u3MKe Ha YpPOBHE CpeaHero oOiiero oOpa3oBaHUs
pa3zpaboTaHa Ha OCHOBE TMOJOXEHUM M TpeOOBaHWI K pe3ylbTaTaM OCBOEHUS
OCHOBHOM 00pa3oBaTeabHOM mporpaMMel, peactaBieHHbIX B DI'OC 00O, a Takxke ¢
yaéToM deaepanbHoil paboueit mporpaMMbl BocninTanus U KoHienmu npemnojaBanus
yuebHoro mpeamera «@Pu3umka» B 00pa3oBaTENbHBIX OpraHuzanusix Poccuiickoi
®denepanuu, peaiM3yOINUX OCHOBHbIE 00Pa30BATENbHBIE POIPAMMBI.

IHOACHUTEJIBHASA 3AIINCKA

N3ydenue kypca pusnku yriyO0€HHOTO YpOBHS ITO3BOJISIET PEasIn30BaTh 33Ja4u
1po(heCcCUOHATIBHON OpUEHTALIMH, HATIPABJICHO HA CO3/IaHUE YCIOBUM JJISl TPOSIBIICHUS
CBOMX HMHTEJUICKTYaJbHBIX M TBOPYECKUX CIIOCOOHOCTEH Ka)JbIM OO0YyYarolumcs,
KOTOpbIE HEOOXOAMMBI JJsi TMPONOJDKEHUS 00pa3oBaHUs B  OpraHU3alUAX
npoecCHOHATLHOTO  00pa30BaHUsl IO Pa3IWYHBIM  (U3UKO-TEXHHUYECKUM U
WH)XKCHEPHBIM ~ CIIEIUAIBHOCTSIM. B mporpamme mo ¢usuke OmNpenemnstoTcs
IUIAaHUPYEMBIE PE3yJIbTaThl OCBOEHMS Kypca ()U3MKH HAa YPOBHE CPEIHEro OOLIEro
oOpa3oBaHMs: JIMYHOCTHBIE, MeETampeIMeTHbIe, MpeIMeTHbIe (Ha YriayOIEHHOM
ypoBHe). HayuyHo-MeTomonmornyeckoi OCHOBOM Ayig pa3pabOTKu TpeOOBaHUN K
JUYHOCTHBIM, METAlpPEeIMETHbIM U MPEAMETHBIM pe3yibTaTaM OOy4YaroluXcs,
OCBOMBIIMX IpPOrpaMMy 1o (U3MKE Ha YPOBHE CpeIHEro olIiero oopa3oBaHus Ha
yriay0aEHHOM ypOBHE, SIBJIETCA CUCTEMHO-IEATENbHOCTHBIN Noaxo . [Iporpamma no
¢u3MKe BKIIOYAET: IUIAHUPYEMbIE pe3yJbTaThl OCBOGHMsS Kypca (U3MKH Ha
yTIIyOJIEHHOM YpOBHE.

OBLIAA XAPAKTEPUCTUKA YYEBHOI'O ITPEJMETA
«D®U3UKA»

®du3rka Kak HayKa 0 HauboJjee oOIMX 3aKOHAX MPUPOIbl, BHICTyasl B KAYECTBE
y4eOHOro npeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIA BKJIAJ B CUCTEMY 3HaHUU 00
okpyxatomieM wmupe. IkonbHBI Kypc QU3HKM — CHCTEMOOOpa3yIOIMi s
€CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3MUECKUE 3aKOHBI JIEKAT
B OCHOBE NPOLIECCOB M SABJICHHUM, M3y4aeMbIX XUMHUEW, Ouonorued, puznyeckoi
reorpadueit u actpoHomueit. Vcronp3oBaHue M aKTUBHOE NMPUMEHEHNE (DU3NISCKUX
3HAaHUU OMPEIENIUIIO XapakTep W OypHOe pa3BUTHE PA3HOOOPA3HBIX TEXHOJOTHH B
cdepe PHepreTUKH, TPAHCIIOPTa, OCBOCHUS KOCMOCA, MOJIyY€HHS HOBBIX MaTEPUaJIOB C
3aJlaHHBIMU  CBOMCTBaMH. VI3ydyeHwe (U3MKKM BHOCUT OCHOBHOM BKJIAQJ B
dbopMUpOBaHHE  €CTECTBEHHO-HAy4YHOM KapTUHBI MHpa oOydwaromierocs, B
(dbopMupoBaHHE YMEHUI IPUMEHITh HAyYHBIH METOJ TO3HAHUS MTPH BBITIOJTHEHUH UMH
y4eOHBIX HcclenoBaHnil. B ocHOBY Kypca (M3UMKM Ha YpPOBHE CpPEIHEro OOIIero
o0Opa3oBaHus OJIOKEH P UAEH, KOTOPbIE MOYXKHO pacCMaTpHUBaTh KaK MPUHIIMITBI €r0
MTOCTPOCHMUS.

HNness nesocrHocTd. B COOTBETCTBMM € HEHM KypC SBIACTCS JIOTUYECKU
3aBEpPIIEHHBIM, OH COACPKUT MaTepHall U3 BCEX pa3liesioB (M3HUKH, BKIIOYAET Kak
BOIPOCHI KJITACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

NUnesn renepanu3aunumu. B cooTBeTcTBUM ¢ HeW MmaTepualn Kypca (Qu3uKu
o0BeAMHEH BOKPYT hU3HUECKUX Teopuil. Bemymmm B kypce sBiseTcst popMupoBaHUE
IPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEPHH, BEILIECTBE U IOJIE.



HUnes rymanurapusanmu. EE peanmsanus IpeanosnaraeT HCIOIb30BaHUE
TYMaHUTapHOTO MOTEHIMala (U3NYECKOM HAyKH, OCMBICICHHE CBSI3U Pa3BUTHUSA
¢u3uky ¢ pazBUTHEM OOIIECTBA, a TAKXKE C MHPOBO33PEHUECKUMHU, HPABCTBEHHBIMU U
HKOJIOTMYECKUMHU MTPOOIEMaAMHU.

Hnes nmpukiaaaHoii HanpasjieHHocTH. Kypc ¢usuku yrinyOonéHHOro ypoBHS
IIPEANOJIAraeT 3HAKOMCTBO C IIMPOKMM KPYTOM TEXHHUYECKHX M TEXHOJOTMYECKHUX
IIPUJIOKEHUN U3YUYEHHBIX TEOPHUM U 3aKOHOB. [Ipu aTOM paccmarpuBaroTcs Ha YpOBHE
OOIIMX NPEICTaBICHUN U COBPEMEHHbIE TEXHUYECKUE YCTPONUCTBA, U TEXHOJIOTUH.

HNpess 3KOJOrM3anMM  pPEAIN3YETCsl IIOCPEICTBOM BBEICHUS DJIEMEHTOB
COJEpKaHUsl, MOCBSAIIEHHBIX SKOJOTMYECKUM IpoOJieMaM COBPEMEHHOCTH, KOTOPbIE
CBSI3aHbl C Pa3BUTHEM TEXHUKM W TEXHOJOTMH, a Takxke oOCyXIeHus mnpoliaem
PalMOHAJIBHOTO MIPUPOIONOIB30BaHUS U SKOJIOTUYECKON O€30MacCHOCTH.

HEJIN NU3YUYEHUSA ®PU3UKU HA YIJTYBJIEHHOM YPOBHE:

OCHOBHBIMM LIEJIAIMH H3y4deHUA (PU3MKH B 00IIEM OOpa3oBaHUU SIBISIOTCS:
dbopMHpOBaHHE HWHTEpPeca M CTPEMIJICHHS OOYy4YaloIIMXCSd K HAyYHOMY H3YyYECHHIO
IPUPOABI, PA3BUTHE MX MHTEIUIEKTYAJIbHBIX U TBOPUYECKUX CHOCOOHOCTEH; pa3BUTHE
MPEICTABICHUI O HAYYHOM METOJI€ MO3HAaHUS U (POPMUPOBAHHUE HCCIIEIOBATEIBCKOTO
OTHOUIEHUS! K OKPYKAIOIIUM SIBJICHUAM; (POPMUPOBAHUE HAYYHOTO MHUPOBO33PEHUS
KaK pe3yibTaTa M3y4YEHUs OCHOB CTPOCHHS MaTe€puu U (PyH/IaMEHTAJIbHBIX 3aKOHOB
¢uzuky; GopMHUpOBaHUE YMEHUHN OOBSACHATD SBJICHUS C UCIIOJIb30BaHUEM (DPU3MUECKHUX
3HAaHUU M HAay4HBIX JJOKA3aTeNIbCTB; (POpMHUpPOBAHUE MPEACTABICHUIN O posu HU3UKU
JUISL Pa3BUTHsI JPYIMX ECTECTBEHHBIX HAyK, TEXHUKH M TEXHOJOTWW; pPa3BUTHE
IpEJICTaBICHUNA O BO3MOXKHBIX cdepax Oynyiend npodecCuoHaNbHON 1eATEIbHOCTH,
CBSI3aHHBIX C (PU3UKOI, MOATOTOBKA K JaJIbHEHIIEMY OOYUYEHHIO B 3TOM HAIIPABIICHUU.
JlocTtmxeHue 3Tux 1eseld 00ecreuynBaeTcs pellieHueM CIeIyIoMX 3a/1a4 B Mpolecce
U3y4YeHUs Kypca (pU3MKU Ha ypOBHE CpPEAHEro o0Iiero oopa3zoBaHus: NpuoOpeTeHUE
CUCTEeMbl 3HAaHUW 00 OOmHUX (U3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHSX,
BKJIFOYAsi MEXAHUKY, MOJIEKYJISIPHYIO (PU3UKY, JJIEKTPOJUHAMUKY, KBAHTOBYIO (DU3UKY
U BJEMEHTHhl acTpodu3uku; (HOpMUPOBAHHE YMEHUN MNPUMEHSATH TEOPETUUYECKUE
3HaHMUS Uil OOBACHEHUS (U3MUECKUX SBICHUH B MPHUPOAE MU Uil TPUHITHS
MPAKTUYECKUX PEIICHUM B TMOBCEIHEBHOM JXU3HU, OCBOEHUE CIIOCOOOB pEIICHUS
pa3IUYHbBIX 33/1a4 C IBHO 3aJaHHON (PM3UUECKON MOIEIbIO, 3a/1a4, TOIPa3yMEBaOLINX
CaMOCTOSITENIbHOE CO3/laHue (PU3MUECKON MOJENH, aJIeKBaTHOW YCIOBUSM 3a/1ayH, B
TOM 4HCIE 3a/ad WHXEHEPHOrO0 XapakTepa, MOHMMAaHHE (PU3NYECKMX OCHOB H
IPUHIUIOB JEHCTBHUS TEXHUYECKUX YCTPOMCTB M TEXHOJIOTMYECKHX MPOLIECCOB, MX
BJIUSHUAS Ha OKPYKAWIIYI Cpeay; OBJaJCHHE METOJAaMU CaMOCTOATEIBHOTO
IUIAHUPOBAHUSI U TPOBEACHUS  (PU3MYECKUX OKCIIEPUMEHTOB, aHalu3a U
UHTEpIpeTalud  HUHPOpPMAIMH, ONpEAENeHUS  JOCTOBEPHOCTU  IMOIYUYEHHOTO
pe3yJbTaTa; CO3/IaHue YCIOBUH JIsl pa3BUTHS yMEHUHN MPOEKTHO-UCCIIEI0BATEIbCKOMH,
TBOPYECKOM JAEATENLHOCTH; pa3BUTHE HHTEpeca K cdepam mnpodeccuoHaabHOM
NEeSATEIbHOCTH, CBSI3aHHOM C (PUBUKOM.



MECTO YYEBHOI'O IIPEJMETA «®U3UKA» B YYUEBHOM IIJIAHE

Ha uzydyenue pusuku (yriryOnEHHBIN ypOBEHb) HA YPOBHE OCHOBHOI'O OOIIETO
obpazoBanus otBojautcs 340 gacoB: B 7 kiacce — 102 yaca (3 vaca B Henenw), B 8
kimacce — 102 ygaca (3 yaca B Hezento), B 9 kiacce — 136 yacoB (4 yaca B HEJIEIIO).



COILEPKXAHUE YYEBHOT O ITPEJJMETA
7 KIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY-KAI0IIEero Mupa.

®duzrka — Hayka O mpupoze. SABiIeHUss NpPUPOAbl (IEMEHTHl COACpIKAHUS,
BKJIIOYAIOIINE MEXKIpPEIMETHbIE CBsi3M). Dusznueckue SBICHUA: MEXaHUYECKHUE,
TEIUIOBBIE, DIIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIC.

®uznueckre BeaMUUHbL. PasmepHocTh. EnuHuIBl  (QU3MUECKUMX BEIMYUH.
N3mepenne ¢puznueckux BeIMUMH. JTanoHbl. Pusznyeckue npudopsl. Llena nenenus.
[TorpemHocTh 3Mepenuid. [IpaBmiia 6e3omacHoOro TpyAa mpu paboTe ¢ 1abopaTOpPHBIM
obopynoBanueM. MexayHapoaHas cuctema efauHUIl. [lepeBos BHECHCTEMHBIX
eaunul B enuHUIbl CU.

Kak ¢usuka u qpyrue ecTecTBEeHHbIE HAyKH U3ydaroT npupoay. EctecTBeHHO-
HAay4YHbIH METOJI TMO3HaHWsS: HaOMIoJIeHHe, TOCTaHOBKAa HAy4YHOrOo BOIPOCaA,
BBIJIBUKCHUE THUIIOTE3, OKCIIEPUMEHT TI0 TMPOBEPKE THUIOTE3, OOBSICHEHUE
HaOro1aeMoro sipiieHus. Onucanue PU3NUECKUX SBJICHHUM C TTOMOIIBbIO MOIENEH.

Hemoncmpauuu.

MexaHnueckue, TEIUIOBbIE, AJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBbBIC
SIBJICHUSL.

dusndeckue NPUOOPHI U MPOUEAYypa NPSIMBIX H3MEPEHUN aHAJIOTOBBIM U
U (POBBIM TPUOOPOM.

Jlabopamopnvie pabomel u onvimel.

OrnpeneneHue EHbl ASJICHUS KAl U3MEPUTEIHHOTO Tpudopa.

N3mepeHne pacCTOSHUMN.

N3mepenue momany 1 o0bEMa. MeTo1 majneTku.

N3MepeHne BpeMeHHU.

N3mepenne 00bEMa KUIKOCTU U TBEPAOTO TETA.

Onpenenenue pa3MepoB MalbIX Tel. MeTox psaoB.

[IpoBeneHue uccien0BaHus Mo MPOBEPKE TUIIOTE3bI: NAIbHOCTh MOJIETA MIApUKa,
MyIIEHHOT'O TOPU30HTAJILHO, TeM 00JIbIIIe, YeM OO0JIbIIIE BHICOTA ITyCKa.

Paznen 2. IlepBoHayajibHbIe CBe€HUS 0 CTPOEHUM BelllecTBa.

CrpoeHue BelleCTBA: aTOMbl M MOJIEKYJIbI, UX pa3Mepbl U Macchl. OTMbITHI,
JTIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTRA.

JBmxenue yactul, BemiectBa. CBsS3b CKOPOCTM JABWXKEHHSI YACTHUI[ C
Temrneparypoii. bpoyHoBckoe paBwkenwme. uddysus. BzaumopeiicTBue yacTuil
BEILIECTBA: MMPUTSHKEHUE U OTTAIKUBAHUE.

ArperaTHble COCTOSIHUSI BEILIECTBA: CTPOCHHUE Ta30B, JKUAKOCTEH M TBEPIBIX
(kpucTaTMYecKux) Ted. B3auMocBsI3b MeXAy CBONCTBaMHM BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX W WX aTOMHO-MOJIEKYJISPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHhIX COCTOSIHUN BOJIBI.

Hemoncmpayuu.

HaGmronenre OpoyHOBCKOTO BUKEHUS.

Hab6mronenue nuddysuu.

HaGmronenue siBneHuil, OOBACHSIONMXCS MPUTSHKEHUEM WM OTTAIKUBAHUEM
YaCTHIl BEIIECTBA.

Jlabopamopnwie pabomul u onvimol.

Ornenka muaMeTpa aToMa METOAOM PSIOB (C UCTIOIb30BaHueM (pororpaduii).

OnbITHl IO HAOTIOIEHUIO TETIOBOTO PACIIUPEHUS Ta30B.

OMnBITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJIIPHOTO MIPUTSKCHUS.

Paznen 3. /IBukeHne u B3auMoAeCcTBHE TeJl.



Mexannueckoe aBuxkenue. Ilytb u  nepememienue. PaBHOMepHOE H
HepaBHOMEpHOe JBIkeHHe. (CBOOOIHOE MaJeHue Kak NpUMep HEPaBHOMEPHOTO
nerokeHus: ten. CkopocTb. CpemHsii CKOPOCTh MPU HEPABHOMEPHOM JBHKCHUHU.
Pacuér myTu u BpeMeHU JBUKCHUS.

['paduixu 3aBUCMMOCTEN BEJIMYWH, OMMCHIBAIOMINX JBMXKEeHUE. OOIIMe MOHATUS
00 OTHOCUTENBHOCTU MABMXKEHHS. CIOXKEHUE CKOPOCTEH [UIsl TeJ, JBUKYIIUXCS
IIapaJuIeNIbHO.

SBneHne wuHepuMH. 3aKOH HWHEpUUU. B3auMojelcTBUE TeNl Kak MpUYUHA
M3MEHEHHSI CKOPOCTH JBWXEHHUsS Tel. Macca Kak Mepa HHEPTHOCTH TeElla B
MOCTyNaTEIbHOM ABMAKEHUHU. [ [10THOCTH BemecTBa. CBSA3b INIOTHOCTHU C KOJIMYECTBOM
MOJIEKYJI B equHuLE 00bEMa BemecTBa. CMecu U cruiaBbl. [loBepXHOCTHAS M TMHEHHAS
IJIOTHOCTb.

Cuita Kak XxapakTepucTUKa B3auMoaeicTeus tei. Cuiia ynpyroctu u 3akoH ['yka.
N3MepeHne cuiibl ¢ MOMOUIBIO JUHAMOMETpPA. fIBJIEHUE TATOTEHUS U CUJIA TSKECTH.
Cuna TsbkecTH Ha Jpyrux IuiaHerax. Bec tema. HeBecomocth. CroxeHue cui,
HaIIpaBJICHHBIX 0 OAHOM mpsMou. PaBHozaencTByromas cuwi. Cuna tpenus. TpeHune
CKOJIB)XEHHUS M TPEHUE MOKOS, BA3KOE TpeHUE. TpeHHe B MPUPOJIE U TEXHUKE.

Hemoncmpauuu.

Hab6mronenne MexaHnuecKoro JIBKEHUS TeTa.

N3mepenune CKOpOCTH MPSAMOJIMHENHOTO JBUXKEHUS.

HabGnronenue siBjeHUs] HHEPLIMH.

Habmronenune n3MeHeHusi CKOpOCTH MPU B3aUMOICHCTBUU TEll.

CpaBHeHHE Macc MO B3aUMOJIEVCTBUIO TEN.

CoxeHune CHJl, HaIllPaBJICHHBIX 11O OJTHOU ITPSMOM.

Jlabopamopnwie pabomul u onvimol.

OnpeneneHne CKOPOCTH PABHOMEPHOTO JIBIKCHMs (IIapuka B >KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOTO aBTOMOOMJIS M TaK Jajiee).

OnpeneneHue cpeaHel CKOPOCTH CKOJBXKEHUS Opycka WiIM IIapukKa [0
HAKJIOHHOU IUTIOCKOCTH.

Ornpenenenue mI0OTHOCTH TBEPAOTO TeNA.

OneIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh  pacTshkeHus  (aedopmaiinn)
MPY>KUHBI OT MIPUII0KEHHOM CHUIIBI.

OnbITHI, TEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIbI TPEHUS CKOJIBKEHHUSI OT CHJIbI
JIaBJICHUS U XapaKTepa COMPUKACAIOIINXCSI TOBEPXHOCTEM.

Paznen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.

Hasnenue. Cuna masnenusi. CriocoObl YMEHBIIICHUS U YBEJIUYCHUS TaBJICHMUS.
JlaBrienue raza. 3aBUCUMOCTh JaBJEHUA raza ot o0béMa u temneparypsl. [lepenaya
JaBJI€HUS. TBEPABIMM  TEJIAMHM, JKUJAKOCTSIMHA W ra3amMu. 3akoH Ilackand.
[THeBMaTHUECKHE MAIIIUHBI.

3aBUCUMOCTh JABJICHUS KUJKOCTH oT TITyOUHBI MOTPYKEHUS.
I'mapocratuueckuit  mapagokc. CooOmaromuecss  cocyapl.  ['mapaBiaumdeckue
MEXaHU3Mbl. M CMoJb30BaHUE BBICOKUX JABJIEHUM B COBPEMEHHBIX TEXHOJOTHSX.
YCcTporcTBO BOAONIPOBOIA.

Atmochepa 3emnm u atmocdepHoe naBieHue. [IpUYMHBI CYIECTBOBAHUS
Bo3nymHOW o6omouku 3emin. Onweir Toppuuermm. M3mepenue armocdepHoro
JaBJICHUS. 3aBUCUMOCTh aTMOC(HEpPHOTO JaBJICHHS OT BBICOTHI HAJ[ YPOBHEM MODS.
[Tpubops! 17151 U13MepeHus aTMOC(EpPHOTo TABJICHHUS.



JlelicTBHE XUJIKOCTH M ra3a Ha MNOTPYKEHHOE B HUX Teo. BelTankusaroras
(apxumenoBa) cuna. 3akoH ApxuMmena. YClIOBUE€ BO3HUKHOBEHHUS BBITAJIKHBAIOLIEH
(apxumenoBoii) cuiibl, noarekanue. [lnaBanue ten. BozmyxomiaBanue.

Jemoncmpayuu.

3aBUCUMOCTH AABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaua naBiaeHUs )KUJIKOCTBIO U Ta30M.

CooOmaromuecs CoCyibl.

['mppaBnuyeckuii mpecc.

[IposiBinenue nelcTBUsl aTMOCPEPHOTO JABICHUS.

Cudon.

3aBUCUMOCTh BBITAJIKMUBAIONICH CUJIBI OT 00bEMA MOTPYKEHHOW B KUIKOCTH
YacTH TEJa U INIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAIKUBAIOLIEN CUJIBI BECY BBITECHEHHOW KUJKOCTH.

VYcnoBue maBaHus TEN: IUIABAHWE WJIM TOTPY>KEHUE TEN B 3aBUCUMOCTH OT
COOTHOUIEHHUSI IFIOTHOCTEU TEJIA U KUIKOCTH.

Jlabopamopnwie pabomul u onvimol.

HccnenoBanre 3aBUCHMOCTH Beca Tella B BOAE OT 00bEMa NOrpPYKEHHOH B
YKUJIKOCTh YaCTH TeJIa.

OrnpeneneHue BHITATKUBAIOMIEH CUIIbL, JEUCTBYIOLIEH Ha TEJO, MOTPYKEHHOE B
KUJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKHUBAIOIIEH CHJIBI, NEUCTBYIOLIEH HA TEIO B
YKUJIKOCTH, OT MACCHI TeJa.

OneITel,  AEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAIKMBAIOLIEH  CHJIBL,
JEUCTBYIOIIEH Ha TEJIO B )KUAKOCTH, OT 00bEMa MOTPYKEHHOM B KUJKOCTh YACTH TEJa
Y OT IUIOTHOCTH KUIKOCTH.

KoHcTpynpoBaHue apeoMeTpa WM KOHCTPYUPOBAHUE JIOAKU U ONpENENICHUE €€
rpy30M0AbEMHOCTH.

Paszgea S. Pabora u MOIIHOCTB. JHeprus.

Mexannueckass padoTa JJis CHJI, HAMPABJICHHBIX BAOJb JUHUM TEPEMEIICHUS.
MontHoCTb.

[IpocThie MEXaHU3MBI: pbIUar, BOPOT, OJIOK, MOTUCIACT, HAKJIOHHAS TUIOCKOCTb,
HOXXHUYHBIM MexaHu3M. MoMeHT cuiibl. PaBHOBecue pbruara. [IpaBuio MOMEHTOB.
[IpumeHeHue npaBuiia paBHOBECHS pbluara K 0JIOKY. «30J0TO€ MPABUIIO» MEXAHUKHU.
KIIJI mpoctbix mexanu3MoB. lIpocTeie MexaHu3Mbl B OBITY, TEXHHKE, KHUBBIX
OpraHu3max.

Mexanuueckas dHeprus. KuHeTtmueckas W NOTEHIMAJIbHAs  DHEPIUs.
[IpeBpaiieHre OAHOTO BUAA MEXAHUYECKOM SHEPTUU B APYroil. 3aKOH COXPAHEHHUS U
MPEBPAIICHUS YHEPTUU B MEXAHUKE.

Hemoncmpauuu.

[Ipumepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomul u onvimol.

HccnenoBanue ycioBUl paBHOBECHS pblyara.

N3mepenne KII/] HakIIOHHOM MJIOCKOCTH.

N3yuenune mpaBuia peruara Jis MOJABUKHOTO W HETIOJBUKHOTO OJIOKOB.

Omnpeneneane K11/l moaBuKHOTO U HETIOABH)KHOTO OJIOKA.

OmnpeneneHue pabOThl CHIBI YIPYTOCTH TPHU MOABEME T'Py30B MPU MOMOITU
MMOABYKHOTO OJIOKA.

N3ydeHne 3aKk0Ha COXpaHEHUSI MEXAHUYECKON SHEPIHUH.



8 KNIACC

Pa3nea 6. Tens1ioBLIe ABJIEHUS.

OCHOBHBIE  TOJIOKEHUS  MOJEKYJISIPHO-KMHETUYECKOM TEOpUU  CTPOEHUS
BelecTBa. Macca W pa3mepbl aTOMOB M MOJIEKyJd. ONBITBI, MOATBEPKIAIOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOPUHU.

Mopenu TBEpHOro, SKHAKOTO M Ta3000pa3HOTO COCTOSIHMM  BEIECTBA.
Kpucranmnmueckue u amopdubeie tena. ['paden — HOBBI MaTepuan sl HOBBIX
TEeXHOJOTHH. TeXHOIOruM NOTyYeHHUs UCKYCCTBEHHBIX aMa30B. OObsCHEHUE CBOMCTB
ra3oB, KHUIKOCTEM W TBEPABIX TEI HA OCHOBE TOJIOKEHUU MOJEKYISPHO-
KHUHETUYECKOW Teopur. IIoOBEpXHOCTHOE HATSIKEHHE, CMauyMBAaHUE, KalWUJUISIPHBIC
sBieHus. TemnoBoe paciiMpeHue u cxaTre. 3aBUCUMOCTD JIaBJICHUS ra3a oT 00bEMa,
TEMIIEPATYPHI.

Temneparypa. CBsi3b TemmepaTypbl CO CpEIHEW KHUHETUYECKOW BSHepruen
TEIUIOBOTO JIBM>KEHUS YacTHll. TeMnepaTypHbIE IIKaJIbI.

BuyTtpennsis  sHeprus. CnocoObl  M3MEHEHMsI BHYTPEHHEM  3HEpIuu:
TeIJIonepesaya U CoBeplleHne padoTel. Bubl Teruonepeaadn: TemIONPOBOAHOCTD,
KOHBEKIMs, U3IyueHue. Buabl Tersonepenaun B npupoie 1 Texuuke. HeodpatumocTts
TEIUIOBBIX IPOLIECCOB.

KonnuectBo TemnoTel. YenbHas TEMJIOEMKOCTh BellecTBa. TemnooOMeH u
TEIJI0BO€ paBHOBecHe. 3akoH HbhloToHa-PuxmaHna. YpaBHeHHE TEIIOBOTO OajlaHca.

[InaBiieHHE W OTBEPACBAHHE KPUCTAJUIMYECKHUX BEIIECTB. YIEIbHAs TEIUIOTA
wiasnenus. I[lapooOpazoBanue u konaeHcauus. Mcnapenue. Kunenue. VY penbHas
TEIUI0Ta NapooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUSI OT aTMOC(HEPHOTO
napiieHus. HachleHHBIN 1 HEHACKIIICHHBIN MTap. BiaaxHoCTh BO3MyXa.

OHeprus TOIUIMBa. Y IeJIbHAs TEII0Ta CTOPAHUS.

[Tpuniuner paGoTsl TermmoBeix aBurateneit. KIIJ[ TemmoBoro aBurartens.
TeruioBple ABUTAaTeNM W 3alllUTa OKPYXKAKOLIEW cpeapl. TeIuioBble IOTEPU B
TEIUTOCETSX.

3aKOH COXpaHEHHWsI W TPEBPALICHUS JHEPIrUM B MEXAHMUYECKUX W TEIUIOBBIX
IIPOIIECCaX.

Hemoncmpauuu.

Habmroienue OpoyHOBCKOTO JIBUYKEHUSI.

HabGmonenune nuddysuu.

Habntogenne  sABIEHHI MOBEPXHOCTHOTO  HATSKEHUS, CMAuyMBaHUS U
KAWUISIPHBIX SIBIICHUM.

HabmroieHue TenaoBoro paciiupeHus Tedl.

W3meHeHue [faBieHuss rasa MNpUd H3MEHEHMHM O00bEMAa W HAarpeBaHUU WIIU
OXJIAXKJECHUU.

[IpaBuiia u3MepeHus TEMIIEPATYPHI.

Bunbl Tenonepenaym.

OxJtaXkieHue Ipyu COBEPIICHUH pabOTHI.

HarpeBanue npu coBepiieHHH padOThl BHEITHUMU CUIIAMH.

CpaBHEHME TEITOEMKOCTEN pa3IMYHBIX BEIIECTB.

Hab6nronenue xurenus.

Hab6mrogenune mocTossHCTBA TeMITepaTyphl PH TTABICHUH.

Moenu TeIUIOBBIX JABUTATEIICH.

Jlabopamopnwie pabomul u onvimol.

OnbITH IO OOHAPYKEHUIO IEHCTBUS CUIT MOJICKYJIIPHOTO MPUTSKCHUS.

OMnBITHI O BBIPALIMBAHUIO KPUCTAUIOB OBAPEHHOM COJIM UJIU caxapa.



W3mepeHne TeMriepaTypbl IPpU MOMOIIM KUAKOCTHOTO TEPMOMETPA U JaT4YHKa
TEMIEPATYPHI.

OnbITH 110 HAOJTFOICHHUIO TETIOBOTO PACIIUPEHUS Ta30B, KUIKOCTEH U TBEPIBIX
TEJ.

Omnpenenenue AaBiIeHUS BO3yXa B OaIOHE MIMPHUIIA.

HccnenoBanre 3aBUCHUMOCTH JIABJICHHS BO3AyXa OT €ro 00bEMa 1 TeMIIepaTyphl.

[IpoBepka TUMNOTE3bl JIMHEHHON 3aBUCUMOCTH JJIMHBI CTOJOHMKA >KUJKOCTH B
TEPMOMETPUUYECKOUN TPyOKE OT TEMIIEPATYPHI.

Habmiogenne u3MeHEHUs BHYTpPEHHEH OSHEpruuM Tella B pe3ylibTare
TEeIIonepeayr U paboThl BHEITHUX CUJL.

HccnenoBanne sSBIEHUS TEIIOOOMEHA MPU CMEIIMBAHUHM XOJIOJHOW U TOpsiueh
BO/IBL.

OnpeneneHue KOJIWYECTBA TEIUIOTHI, TOJYYEHHOTO BOJOW MpHU TEIIOOOMEHE ¢
HarpeThiM METAJUIMYECKUM LIVUIMHIPOM.

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

Onpenenenune yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccenenoBanue nporecca UCIapeHus.

OrnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OrnpeneneHue yaelnbHON TEIUIOTHI TIaBJICHUS JIb/IA.

Pa3zgea 7. diaekTpudyecKkue ¥ MAarHUTHbIE SIBJICHHS.

Onektpu3anuss Ten. J[Ba poaa 3IIEKTpUYECKHX 3apsaoB. B3aumogericTBhe
3apspKEHHBIX Tell. 3akoH Kynona.

Onektpuueckoe mnone. Hanpsx€HHOCTh 3aekrpuueckoro mons. IIpuHuun
CYNEPHO3UIIUU IEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenmn 35eKTpUYeCKUX 3apsioB. DJIEMEHTAPHBIM DJIEKTPUYECKUN 3aps.
Crpoenue atoma. [IpoBOAHUKH, AUIIEKTPUKH U MOJTYTPOBOIHUKU. 3aAKOH COXPAHEHUS
AIEKTPUYECKOTO 3apsiaa.

DJIEKTPUYECKUI TOK. YCJIOBUS CYIIECTBOBAHUSI AJIEKTPUUYECKOTO  TOKA.
N CcTOYHUKM TIOCTOSSHHOTO Toka. JIeHCTBUS 3JIEKTpUUECKOTO ToKa (TEIJIOBOE,
XUMHUUYECKOE, MArHUTHOE). DJIEKTPUUECKUN TOK B METAJNIaX, KUJKOCTIX U razax.

Onektpuueckas nenb. Cuiia Toka. DIEKTPUUECKOE HaNpsKeHUE. AMIIEpMETP U
BOJITMETP B LEMNHU IOCTOSSHHOTO TOKAa. COMNpPOTHBIIEHHE MNPOBOJHUKA. Y IEIBHOE
CONPOTHUBJIEHUE BemlecTBa. 3akoH Oma mia ywyactka unenu. [locnenoBarenbHoe u
MapajIeIbHOE COEAMHEHUE MPOBOAHUKOB. D/[C B 1ieNMM MOCTOSIHHOTO TOKA. 3aKOH
Owma g nonHo nenu. [Ipasuna Kupxroda. Pac4€r mpocThix 37eKTpUYECKHX Terne.
Henunelinbie 3J1EMEHTHI.

Pabota ¥ MOIIHOCTH 3JIEKTpHUYECKOro Toka. 3akoH Jxoyns-Jlenna.
DNEeKTPUYECKHUE LIENH U MOTPEOUTENN 3AIEKTPUUECKO sHepruu B ObITy. KopoTkoe
3aMbIKaHHE.

[ToctostHHBIE MarHUTHl. B3auMonencTBre MOCTOSHHBIX MAarHuTOB. MarHutHoe
noje. MarHuTHoeE 1oJjie 3eMJIM U €ro 3HaYeHHe IS *KU3HU Ha 3emiie. OnbIT OpcTena.
MarautHoe moJie  3neKTpuueckoro Toka. OmnweiT  Ammnepa. [IpumeHenue
AJIEKTPOMArHWTOB B TE€XHUKE. J[eMCTBME MArHUTHOIO TOJsl HA MPOBOJHUK C TOKOM.
Cuna Amnepa U ompenelieHHEe €€ HampaBlICHUs. DJIEKTPOJBUraTellb MOCTOSHHOIO
TOKa. lcnonp3oBaHuEe »HIEKTPOJABUTATENICd B TEXHUYECKUX YCTPOWCTBAX W Ha
TPaHCTIOPTE.

OnbiTel @apanes. SBiaeHHE IEKTPOMArHUTHOW MHAYKUMH. IIpaBuno Jlenua.
Onextporenepatop. CriocoObl MOTYyUESHUS FACKTPUIECKON SHEPTUHU. DIEKTPOCTAHIIUN



Ha BO30OHOBJISIEMBIX UCTOYHUKAX YHEPTUU. DKOJOTUUECKHE MPOOJIEMbI YSHEPTETHKU.
TomMBHBIE AIEMEHTBHI U AIEKTPOMOOMIIH.

Jemoncmpayuu.

DneKkTpu3aius Tel.

JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOJACHCTBUE 3aPSKEHHBIX TEN.

YCTpOUCTBO U AEHUCTBUE BJIEKTPOCKOIIA.

DNeKTpoCcTaTUUeCKast HHAYKIHS.

3aKOH COXpaHEHUS FNEKTPUUECKUX 3aPSIO0B.

MonenvupoBaHue CUIIOBBIX JTUHUM 3JIEKTPUUECKOTO MOJISl C TOMOIIbIO0 OyMaXKHBIX
CYJITAaHOB.

[1poBOAHUKY U TUDIICKTPUKH.

M cTOYHMKN TOCTOSIHHOTO TOKA.

JIecTBHS DIEKTPUYECKOTO TOKA.

DIJIEKTPUYECKHUM TOK B KUIKOCTH.

["a30BbIi1 pa3psin.

W3mepeHne CHITbl TOKa aMIIEPMETPOM.

N3MepeHune 31eKTPUYECKOTO HANPSAKEHUS BOJIbTMETPOM.

Peocrar u MarasuH cOpoOTHBIICHUM.

B3anmoieiicTBrE MOCTOSSHHBIX MAarHUTOB.

MoaenupoBaHrue HEBO3MOKHOCTH Pa3EICHUS MOII0COB MArHUTA.

MopenupoBaHue MarHUTHBIX TIOJIEH MOCTOSHHBIX MarHUTOB.

OmneIT Dpcrena.

MarHuTHoOE 1oj€ TOKa. DIEKTPOMArHHmT.

JlelicTBHE MarHUTHOTO MOJII HAa TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEND MMOCTOSHHOTO TOKA.

OmnbiThl Dapajes.

DNEeKTpOreHepaTop NOCTOSHHOTO TOKA.

Jlabopamopuwie pabomul u onvimol.

OnbITel MO HAOMIONCHUIO JJEKTPU3ALMU TEJ TPU CONPUKOCHOBEHUU U
WHIYKIUEN.

HccnenoBanre 1eMCTBUSA 3IEKTPUUECKOTO MOJISI HA MPOBOAHUKH U TUAJIEKTPUKHU.

COopka 1 HCTIBITAHUE IEKTPUUECKOM 1IETIH MOCTOSIHHOTO TOKA.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA, MPOTEKAIOIIETO 4YE€pe3 PE3UCTOp, OT
HaNpsHKEHUS HA PE3UCTOPE U COMPOTUBIICHUS PE3UCTOPA.

OnbIThI, JIEMOHCTPUPYIOIMINE 3aBUCUMOCTH 3JIEKTPUUYECKOTO CONPOTHUBIICHUS
MIPOBOJHUKA OT €ro JIIMHBI, IUIOIIAU MTONEPEYHOr0 CEYEHU U MaTepHaa.

Onpenenenue yaeabHOr0 COMPOTUBIICHUS MPOBOJIHUKA.

[IpoBepka mpaBwia CIOXKEHHS HANOPSOHKEHUHW NOpPU  TMOCIEI0BATEILHOM
COEIMHEHUU JIBYX PE3UCTOPOB.

[TpoBepka npaBuiia Jj1sl CUJIbI TOKA MPU NapalieIbHOM COEIMHEHUH PE3UCTOPOB.

Onpenenenue I/IC 1 BHYTPEHHETO CONPOTUBICHHUSI HICTOYHHUKA TOKA.

[Tposepka npasun Kupxroda.

[TpoBepka BeIMOHEHUS 3aKO0HAa OMa 7151 MOJTHOM LIETIH.

N3ydenne BOIbTAMMEPHBIX XAPAKTEPUCTUK HEIUHEHHBIX 3JIEMEHTOB (JIaMIIbI
HaKaJMBaHUS WIHM MOJYyITPOBOJIHUKOBOIO IUOJA).

OmnpeneneHue padboOTHI ANIEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOp.

OnpenesieHne MOIHOCTH AJIEKTPUYECKOTO TOKA, BBIAEIIEMOM HA PE3UCTOPE.

Onpenenenue KII/[ nHarpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MOCTOSIHHBIX MAarHUTOB.



N3yyeHne MarHUTHOTO TOJI MOCTOSIHHBIX MAarHUTOB MpPHU MX OOBEIMHEHUU U
pa3acieHUHN.

HccnenoBanne AeUCTBUA SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OMnbITI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI B3aMMOJCHCTBUSI KATYIIKH C
TOKOM U MarHuTa OT CUJIbI M HANPABJICHUS TOKA B KATYIIKE U OT HATMYUS (OTCYTCTBHS)
CEp/ICUYHMKA B KaTYyIIKE.

N3ydeHne 1ercTBUS MArHUTHOTO TOJISI HA MTPOBOJIHUK C TOKOM.

KoncTpynpoBanue u u3ydeHue padoThl 31EKTPOABUTATEIIS.

N3mepenue KIIJ anmekTpoaBUTraTeIbHON YCTAHOBKH.

OnpITBl MO HKCCIEOBAHUIO  SIBJICHUS  DJIEKTPOMArHUTHOW  WMHIYKIUU:
MCCIIEIOBAHUE U3MEHECHUI 3HAYCHUS M HAIPABJICHUSI MHAYKIIMOHHOTO TOKA.

9 KUIIACC

Pa3nen 8. Mexannueckue siBJICHUS.

Mexanudeckoe nBrkeHHe. MarepuanbHas Touka. (CnocoObl  ONUCaHUA
MEXaHUYECKOTO ABWKEHUS: TaOJIW4YHbIM, Tpaduueckuii, ananutuyeckuil. Cucrema
orcuéra. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUYKECHHS.

BekTopHbIe BEIMYMHBI, ONEpalMy C BEKTOpaMHM, NPOEKUuU Bexkropa. Pammyc-
BEKTOpP MATEpUAIBHOW TOYKHM, IIEPEMENIEHNE Ha IUIOCKOCTH. PaBHOMEpHOE
PSAMOJIMHENHOE NBHKEeHUE. HepaBHOMEpHOE psMoInHeEnHOe ABHKeHUE. CpenHssa u
MTHOBEHHAsi CKOPOCTB Teja IIPU HEPABHOMEPHOM JBHKECHUHU.

YckopeHne. PaBHOYCKOPEHHOE IPSAMOJIMHEMHOE JIBMKEHHE. Y CKOPEHHUE
cBoOoaHOrO nmagenus. OneITel [ anuies.

['padprueckass mHTEpHperanus YCKOPEHUS, CKOPOCTH, IMPONAEHHOrO0 MYyTH U
IIEpEMEILECHUS I IPAMOJIMHENHOTO JBUYKECHMUS.

JIBukeHue Tena, OpOIIEHHOTO MO YIJIOM K TOPU30HTY.

JIBr>keHME MO OKPYKHOCTH. JIMHENHAsA CKOPOCTh, YIi0Bas CKOPOCTh, IEPUOA U
yacToTa OOpalieHus IpU PaBHOMEPHOM JBHKEHUU O OKpY>KHOCTU. CKOpOCTh U
YCKOPEHHE NPU JBUKEHUU IO OKPYKHOCTH.

Bekrop cunbl. PaBHOIEMCTBYIOIIIAS CUJIA.

ITepBriit 3akoH Hprorona. Bropon 3akon Herorona. Tperuit 3akoH HproroHa.
[IpyHIMN Cyneprno3uuun CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: CAJIa TPEHHUSI CKOJIbKEHUS, CHUJIA
TpEeHUs [TOKOs1, pyrue Bubl TpeHus. KoadduuneHnt tpenus.

JIBUKEHHE T IO OKPYKHOCTHU MOJI IECTBUEM HECKOJIBKUX CHIL.

3akoH bepHymmm u nombémHas cuna Kpbula. COBpPEMEHHBIE JIETATEIbHBIE
anmaparsl, CyJia Ha MOJBOJAHBIX KPbUIbSX, AHTUKPBLIO HA CKOPOCTHBIX aBTOMOOUJISX.
JIBM>KeHHE TToe3]a HAa MArHUTHOM TTOTYIIIKE.

Cuna TsKECTH M 3aKOH BCEMHUPHOIO TATOTEHHA. JIBM)KEHHE TEJI BOKPYT
IpaBUTALIMOHHOTO 1eHTpa (B ToMm uucie tiaHeT Bokpyr Comnna). Ilepsas
KOCMHMYECKAsi CKOPOCThb. HEBECOMOCTH M MEpErpy3KHu.

PaBHOBecue matepuanbHOil TOukH. AOCOMIOTHO TBEpPHMOE Teno. PaBHOBecue
TBEPJIOTO TeJIa C 3aKPEIJIEHHON OChIO BpalleHusi. MoMeHT cuiibl. LleHTp TsxecTH.

Nmnynbsce tena. M3menenne nmmysibea. Mmmynsc cuibl. Yopyroe u Heynpyroe
B3aMMOJICHCTBUE. 3aKOHbl M3MEHEHUS M COXPAaHEHUS UMIIyJbca. PeakTuBHOE
JBH>KCHUE.

Mexannyeckasi paboTa U MOIIHOCTb. PaboTa cui TsSkKecTH, yIpyrocTu, TPEHHUSL.
Cesi3p sHeprun u paboTel. lloTeHnumanbHas »Heprust Tena, MOIHATOTO Haj
MTOBEPXHOCTHIO 3eMJM. [loTeHUIManbpHas 3HEPrusi c:kaTou NnpykuHbl. KnHetnueckas



sHeprud. TeopeMa O KHHETUYECKOM HHEPruu. 3aKOH H3MEHEHUS U COXPaHEHUs
MEXaHUYECKOI SHEPrUu.

Jemoncmpayuu.

HaOnroieHne MEXaHMYECKOTO JBUKEHHUS Tela OTHOCUTEIBHO pPAa3HbIX Tell
OTCUETA.

CpaBHeHHME TyTel W TPAeKTOPUM JBWXKEHUS OJIHOTO M TOTO K€ Tela
OTHOCHUTEJILHO Pa3HbIX TEJl OTCYETA.

N3MepeHre CKopoCTH U YCKOPEHUS NPSIMOJIMHEIHOTO JIBUKECHMUS.

HccnenoBanre Npu3HAKOB PABHOYCKOPEHHOTO JABUKCHHUSI.

HabGnronenue nBM>XEHHS Tella O OKPYKHOCTH.

HaOnronenne MeXaHWMYECKUX SBJICHUM, MPOUCXOIAIIMX B CHUCTEME OTCUETa
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JBUKEHUHM OTHOCUTEIIBHO KaOMHETa
bu3uKH.

HabGmtonenue paBHOBecusi Ted, CBOOOJHOIO MAaJIeHUs, KOJieOaHUsI MasTHHUKA B
WHEPLUUABHBIX CUCTEMAX KaK IMOJTBEPKICHUE MPUHIUIIA OTHOCUTEIbHOCTH.

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

HaOmronenue paBeHcTBa CUII PU B3aUMOJICUCTBUU TEJL.

M3MeHeHne Beca Tela P YCKOPEHHOM JBUKEHUH.

[lepenaya uMItyabca Mpu B3aUMOJEHCTBUM TE.

[IpeobpazoBanHus SHEPTUM MPU B3AUMOICHUCTBUU TEIL.

CoxpaHeHue UMITyJibca Mpu a0COTIOTHO HEYIIPYTOM B3aUMO/ICUCTBUMU.

CoxpaHeHre UMITYJIbCA MPU YIIPYTOM B3aUMOJICUCTBUMU.

HabnrogeHnune peakTUBHOTO ABUKEHUSI.

CoxpaHeHHE SHEPTUH [TPU CBOOOTHOM MaICHHH.

CoxpaHeHue SHEepPruu IpHu ABUKESHUU TeJla MO ACHCTBUEM MPY KUHBI.

Jlabopamopnvie pabomel u onvimel.

KoHcTpynpoBanue TpakTa [ pa3roHa W JajdbHEUIIEro pPaBHOMEPHOIO
JBIDKCHUS IAPUKA WIN TEJICKKH.

Onpenenenue cpeaHeil CKOPOCTH CKOIBKEHUS OpyCcKa WK ABMKEHUS IIAPUKa 110
HAKJIOHHOM TIOCKOCTH.

OrnpeneneHue yCKOpeHus Tena Mpyu paBHOYCKOPEHHOM JIBUKEHUU 10 HAKJIOHHOW
MJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IIyTH OT BpPEMEHU TMPU PaBHOYCKOPEHHOM
JIBI)KCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka TUIOTE3BI: €CIU MPU PABHOYCKOPEHHOM JBIKEHUU 0€3 HayalbHOU
CKOPOCTH ITyTH OTHOCSTCS KaK PsiJl HEYETHBIX YMCEII, TO BpEMEHA OJJUHAKOBBI.

HccnenoBanue ABUKEHUS TeJia, OPOIICHHOTO MOJ1 YIJIOM K TOPU30HTY.

HccnenoBanrie 3aBUCUMOCTH CUJIbI TPEHUSI CKOIBKEHUS OT CUJIbl HOPMAJIbLHOIO
JTaBJICHHSI.

Omnpenenenue kodhGUIMEHTA TPEHUS CKOTBKCHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

HccnenoBanre 3aBUCMMOCTUA CHUJIBI YIPYTOCTH, BO3HUKAIONICH B MPYKHUHE, OT
CTEIEHHU JiepopMaIuu PYKUHBI.

Omnpenenenue pabOTHI CWIBI TPEHHUS] TPU PABHOMEPHOM JBIXKCHHH Tella IO
TOPU30HTATBHON OBEPXHOCTH.

OmnpeneneHue padOThl CUJIBI YIIPYTOCTU MPH MOABEME TPy3a C UCTI0JIb30BAHUEM
HETIOJIB)KHOTO U TIOJIBUKHOTO OJIOKOB.

Paznen 9. Mexanuveckue Koj1e0aHUs U BOJHBI.



KonebarenbHoe nBmxeHne. OCHOBHbIE XapaKTEPUCTUKHU KOJeOaHWl: mepuop,
yacToTa, amIuuTyna. [apMmoHuueckue KosieOaHus. 3aTyXawlue KoyeOaHus.
BoiHyx1eHHbIe KosieOaHus. PesoHaHc.

MaremaTnuecknii W NPYKUHHBIM MasTHUKU. lIpeBpamenue sHeprum mpu
K0JIe0aTeIbHOM JBUKCHUU.

Mexannueckue BoJIHBL. [IponosibHbIE W TIONEepedyHble BOJHBI. (CBOICTBa
MEXaHUYECKUX BOJIH: MHTepdepeHims u audpaxkuus. [inHa BOJHBI U CKOPOCTh €€
pacnpocTpaHeHusl. MexaHM4eCKHE BOJIHBI B TBEPIOM TeN€, CEHCMUYECKUE BOJIHBI.

3Byk. PacnipocTpaneHne u oTpakeHue 3ByKa. ' pOMKOCTb 3ByKa M BbICOTA TOHA.
Pe3onanc B akyctuke. UH@pa3Byk u ynbTpa3Byk. Mcnonb3oBaHue yiabTpa3BykKa B
COBPEMEHHBIX TEXHOJIOTHUSIX.

Jemoncmpayuu.

HabGmronenue xoneGanuii Te Moj| AEMCTBUEM CUIIBI TSIKECTH U CUJIbI YIIPYTOCTH.

HabGmonenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabGnronenune BIHYKISHHBIX KOJIeOaHU U pE30HAHCA.

PacnipocTpaneHne npo10ibHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIN).

Hab6nronenue natepdepeHunu u audppakiuy BOJIH Ha MIOBEPXHOCTH BOJBI.

Habnrogenune 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHI pE30HAHC.

Jlabopamopnwie pabomul u onvimol.

OmnpeneneHue 4acToThl U MEPUOIA KOJeOaHUI MaTEMAaTUHYECKOTO MasiTHUKA.

OmnpeneneHre 4acTOThI U MEpUoIa KoJieOaHUM PYKUHHOTO MasiTHUKA.

HccnenoBanre 3aBUCMMOCTH TIEPHO/1a KOJICOaHU Tpy3a HA HUTHU OT JIJTUHBI HUTH.

HccnenoBanre 3aBUCUMOCTH INEpUOJa KOJIEOaHUW NPYKUHHOTO MAasiTHUKA OT
Macchl rpys3a.

[TpoBepka HE3aBUCUMOCTH NEpUOAa KoeOaHuil rpy3a, MOJABEIICHHOTO K JICHTE,
OT Macchl Ipy3a.

OnpIThl, AEMOHCTPUPYIOIIKUE 3aBUCUMOCTH Mepuoda KoJieOaHUN MPYKUHHOTO
MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPY>KUHBI.

N3mepenne yckopeHusi CBOOOHOTO MaieHHs.

Pazgea 10. D1eKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DIEeKTPOMAarHUTHOE ToJe. DJIEKTPOMarHuTHBIE BOJIHBL. CaoiicTBa
ANEKTPOMAarHuTHeIX BOJH. Illkana »sieKTpoMarHUTHBIX BOJH. Mcnonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBsi3U. Pannonokanus. Kocmudeckas CBs3b.

DnexTpomMarHuTHas npupoaa ceera. CKkopocTs cBeTa. BolmHOBBIE CBOWCTBA CBETA:
uHTephepeHIus U Tudpakiius.

Jemoncmpayuu.

CBOICTBA PJIEKTPOMATHUTHBIX BOJIH.

WNuTtepdepenius u nudpaxius cBera.

Jlabopamopnsie pabomel u onvimel.

N3yyeHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C MOMOIIbIO MOOWIBHOIO
tenedoHa.

[IpoBeneHue ONBITOB MO HAOMIOAEHNIO HHTEphEepEeHIINH U TU(PaKIIKU CBETA.

Pa3pen 11. CBeToBbI€ SIBJICHHS.

JlyyeBas MoOJenbp CBEeTa M TreoMeTpuyeckass onTuka. VICTOUYHHMKM CBeTa.
[IpssmonuHeliHOe pacnpocTpaHeHue cBera. 3atMeHuss ConHua u Jlynsl. OTpaxeHue
cBera. [lnmockoe 3epkano. 3akoH oTpaxkeHus cBeta. llocTpoeHune u300paxkeHUH,
c(hOpPMHUPOBAHHBIX 3€PKAJTIOM.



[Ipenomnenue cera. 3akoH mpesiomyeHus cBeta. [loaHoe oTpaxeHue cBera.
Hcnonp30BaHuEe MOJHOTO OTPAKEHUS B ONTHYECKUX CBETOBOJAX, ONTOBOJIOKOHHAS
CBS3b.

Jlunza, xox tydeit B muH3e. opmyia Toako# muH3bL. [locTpoenne n3o0paxeHui,
c(hOpMHPOBAHHBIX TOHKOM JIMH30M. OnTHYEcKas cucteMa ¢oToarmnapata, MUKpOCKOIa
u Teneckomna. ['na3, kak ontuyeckas cucreMma. ban3opyKkoCcTh U JadbHO30PKOCTb.

Paznoxenue Oemoro cBeta B cmekTp. Omnweitel  Hetorona. Crokenue
CHEKTpalIbHBIX UBETOB. J(Mcnepcus cBeTa.

Hemoncmpauyuu.

[IpsAMOTMHENHOE pacpOCTPAaHEHUE CBETA.

OTpakeHue cBeTa.

[Tommydenune n300pakeHUi B TUIOCKOM 3€pKaie.

[Ipenomnenue cpera.

OnTryecKkuil CBETOBO/I.

Xop tydeit B coOuparorieit JIMH3e.

XO0J Ty4der B pacCEeUBAIOIIECH JIMH3E.

[Tomyyenune n300paxeHuii ¢ TOMOUIBIO JTUH3.

[Tpuniun aeiictBus ¢poToarnmapara, MUKPOCKOTA U TEJIECKOIIA.

Mopenb riasa.

Pa3noxenue 6e10ro cBera B CIEKTP.

[Tomyyenue O6enoro cBeTa NpH CI0KEHUH CBETAa Pa3HBIX I[BETOB.

Jlabopamopnvie pabomul u onvimel.

HccenenoBanre 3aBUCHMOCTH yIila OTPaKEHMsI CBETOBOIO JIyda OT YIJIA I1aJICHUS.

N3yueHnue CBONCTB N300paKEHUSI B INIOCKOM 3€pKalie.

HccnenoBanre 3aBUCUMOCTH YIUIa MPEJIOMIICHUS OT yIJla MaJeHUsi CBETOBOIO
Jy4a Ha TPAHULIE «BO3AYX—CTEKIIO».

[Tonydenne n300pakeHUH ¢ TOMOIIBIO COOMPAIOIICH JIMH3BI.

Omnpenenenue GOKyCHOTO PACCTOSIHUS U ONTHYECKOW CUIIbI COOMPAIOLLEH JINH3BI.

OnBITHI IO Pa3JIOKEHHUIO OEJIOr0 CBETA B CIIEKTP.

OnpITHl IO BOCHIPUATHIO LIBETA IPEAMETOB IPU UX HAOIIOJEHUU Yepe3 LIBETOBBIE
GbUIBTPEL.

Pa3nen 12. KBaHTOBbBIE SIBJICHHUS.

Omneitel Pezepdopaa u mnnanerapHas monenb aroma. Moxens atoma bopa.
HcnyckaHne v noromenne ceeta aroMoM. KBaHThI. JIMHeYaTble CIEKTPHI.

PagnoaktuBHocTh. Anb(a-, 6eta- u ramMmma-uznydeHusi. CTpoeHUE aTOMHOTO
anpa. HykiioHHas Mmoziens aTOMHOTO siapa. M3oTonsl. PagroakTuBHbIE NpeBpaIeHUS.
[lepron monypacmamga aTOMHBIX snep. /lelcTBME paJTMOAaKTUBHBIX H3JYyYECHHU Ha
YKUBBIE OPraHU3MBbI. 3alUTa OT PAAMOAKTUBHOTO U3ITyUYEHHUS.

SAnepHble peakuyy. 3aKOHBI COXPAaHEHHWs 3apsiIOBOIO M MacCOBOTO YHCEI.
OHeprus CBsI3M aTOMHBIX s7ep. CBsA3b MacChl M SHEPruu. Peakuny cuHTE3a U JEICHUS
anep. Ucrounnku sHeprun CosiHIIA U 3BE3. SnepHast sHepreTuka. IKOJOTMYECKUE
poOJIeMbl SJIEPHON YHEPTETUKHU.

Hemoncmpayuu.

CrieKTpbl U3ITy4YEHHSI U TTOTJIOLICHUS.

CnexTpsl pa3IM4yHbIX Ta30B.

CnekTp Boaopoa.

HabGntonenue TpekoB B kamepe Buinbcona.

Pabora cuéTunka HOHU3UPYIOIIMX U3TYyUCHH.

Perucrtpanus n3mydeHusi IpUPOIHBIX MUHEPATIOB U MPOJAYKTOB.



Jlabopamopnwie pabomul u onvimel.

HabnrogeHue CrionHbIX U JIMHEWYAThIX CIIEKTPOB U3ITyUYECHHUS.

HccnenoBanre TpEKOB: U3MEPEHUE IHEPTUU YACTHULBI IO TOPMO3HOMY ITyTH (TI0
dotorpadusm).

N3mepenne paanoakTUBHOTO (OHA.

IToBTOPHUTEIHLHO-00001IAIO U MOAYJIb.

[ToBTOpUTENHEHO-0000IAOMINKA MOTYJIb MTPEAHAZHAYEH JUIsI CUCTEMAaTHU3aluu U
0000IIEHHS TPEIMETHOTO COIEP KAHUS U OIBITA IEATEILHOCTH, IPHOOPETEHHOTO MPH
M3YYEHUU BCEro Kypca (Gpu3uku yriayOJaEHHOTO ypOBHA, a TakyKe ISl MOATOTOBKU K
OCHOBHOMY TOCYIapCTBEHHOMY 3K3aMeHY M0 (HU3HKE.

B npouecce n3ydeHus: TaHHOTO MOJYJIS pEATU3YIOTCA U NOJy4aroT JaJIbHEHIIee
pa3BuTHE YyuyeOHbIE MAEWCTBUA, OOECMEUMBAIOIIME TOCTIKEHHE TMPEAMETHBIX U
METaIpeIMETHBIX PE3yIbTaTOB 00y4YeHUs, (POpMUpPOBAHUE €CTECTBEHHO-HAYYHOU
I'PaMOTHOCTH: OObSICHEHUE U OTMCAaHUE SBJICHUI HA OCHOBE IPUMEHEHUS (PU3UUECKUX
3HAHUM, UCCIEA0BATENbCKUE NEUCTBUS (BBLABMKEHHUE TUIIOTE3, MOCTAHOBKA LEIU U
IUIAaHUPOBAHKE UCCIIEAOBAHUS, aHAIN3 TAHHBIX U IMOJYyYEHUE BBIBOJOB).

[IpeanoutuTenbHO  (GOPMONM  OCBOECHHS MOAYJIS  SBISIETCS  MPAKTUKYM,
porpaMma KOTOpOro BKIIFOUAET:

e PEIICHUE 3a/1a4, OTHOCSIIMXCS K Pa3TUYHBIM pa3jiesiaM U TeMaM Kypca Pu3uki,
B TOM YHCJI€ 33]1a4, HHTETPUPYIOIINX COJIEP)KAaHUE Pa3HBIX pa3/eiioB;

e BBITIOJTHEHUE JIA0OPATOPHBIX PabOT U OMBITOB (BKJIIOYasi pabOThl U OMBITHI U3
NMepeuyHe K paszenamM Kypca) B YCIOBUSAX CaMOCTOSTEIBHOTO IUIAHUPOBAHUS
MIPOBE/ICHUS MCCIIEIOBAHHUsA, BbIOOpAa MU OOOCHOBAHUS METOJa M3MEPEHHS BEITUYMH,
COOPKH 3KCIIEPUMEHTAIIHON YCTAaHOBKU;

e BBINIOJIHEHUE TPOOJIEMHBIX 3aJaHUil MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa
(3a7aHUsl O ECTECTBEHHO-HAYYHOM TPaMOTHOCTH), B TOM 4YHCJE 3aJaHUN C
MEKIIPEIMETHBIM COJIEPKAHUEM;

e pabOTy HaJl TPYIIOBBIMU WJIH UHAUBUIYATHHBIMU MPOEKTAMU, CBI3aHHBIMU C
coJiep>KaHUeEM Kypca (PU3UKH.

elI3yueHre MOBTOPUTEIIHLHO-O0000IIAOIIETO0 MOIYIS MOXKET 3aKaHYUBAThCS
MPOBEICHUEM JIMarHOCTHUYECKOW paboThl 3a Kypc (U3uKu yriyOJIEHHOTO YpOBHS,
BKJIIOYAIONIEH 3aJaHusl Pa3HOTO YPOBHS CIIOXKHOCTU. Pe3yiabTaThl BBITOIHEHUS
JTUArHOCTUYECKON pabOThl MOTYT MOKAa3bIBaTh CTEMEHb TOTOBHOCTH O0YYarOIIUXCS K
OCHOBHOMY T'OCYJJapPCTBEHHOMY 3K3aMeHy 10 (PU3UKE, a TaKKe CBUIACTEIHCTBOBAThH O
JIOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHOU IPaMOTHOCTH.

INJIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATHI
JIMYHOCTHBIE PE3VJIbTATHI

B pesynbrare nzydenus GU3MKU Ha ypOBHE OCHOBHOT'O OOIIEro 00pa3oBaHus y
oOyuatoterocs OyyT chopMUPOBAHBI CIICAYIONINE TUIYHOCTHBIC PE3YIbTAThI B YACTH:

I)nampuomuueckozo eéocnumanus:

® IPOSIBJICHUE WHTEpeca K UCTOPUU M COBPEMEHHOMY COCTOSTHUIO POCCHIMCKOM
buznueckoil HayKu;

® [ICHHOCTHOE OTHOIIIEHNE K JJOCTIKEHHUSIM POCCUNUCKHUX YUEHBIX-(DU3HKOB,;

2)epasicoanckozo u Oyxo6HO-HPABCMEEHHO20 60CRUMAHUA:

®TOTOBHOCTh K aKTUBHOMY yYaCTHIO B 00CYXJICHUHM OOIIECTBEHHO 3HAYUMBIX U
TUYECKUX TPOOJIEM, CBS3aHHBIX C TIPAKTHYECKUM TPHUMEHEHHUEM JOCTHKECHUN
busuKy;



®OCO3HAHHE BAXHOCTU MOPAIBHO-3TUUYECKUX MPUHLHUIIOB B JESATEIbHOCTH
YUYEHOT0;

3)Icmemuueckozo 60CRUMAHUA:

® BOCIIPUATHE ACTETUUECKUX KadecTB (DU3MYECKOW HAyKHh: €€ TapMOHHYHOTO
MOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4)uyennocmu HaAyyH020 NO3ZHAHUA:

® 0CO3HaHME IIEHHOCTH (PU3UUECKOM HAYKH KaK MOIITHOTO MHCTPYMEHTA MMO3HAHUS
MHpa, OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaJKHEUILIEH COCTABISIOIEH KYJIbTYPHI;

eOpHUCHTAlMsA B JEATECIbHOCTH Ha COBPEMEHHYK) CHCTEMY HAy4YHBIX
MpEACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHUS IPUPO/IBI;

®pa3BUTHC HAYYHOU JIOOO3HATEIHLHOCTH, HMHTEpEca K WCCIeI0BATEIHCKON
JEATEIIbHOCTH;

5)ppopmuposanusa Kyibmypul 300p06bsa U IMOUUOHATILHO20 ONAZONOTIYYUA:

®0CO3HaHWE IIEHHOCTH Oe3omacHOro oOpa3a JKU3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHPE, BAXKHOCTHU MPaBUJI 0€30MaCHOTO MOBEICHUS Ha TPAHCIIOPTE,
Ha JIOporax, ¢ JIEKTPUUECKHUM U TETIOBBIM 000PYIOBAHUEM B JOMAITHUX YCIOBUSIX;

¢ c()OpMHPOBAHHOCTh HaBbIKA PEQPIIEKCUH, TPU3HAHUE CBOETO MpaBa Ha OLIMOKY
Y TAKOTO K€ MpaBa y IPyroro 4ejioBeKa;

6)mpy0oeo2o éocnumanus:

®aKTUBHOE YyYacTUE B PENICHUM IMPAKTUYECKUX 3aJay (B paMKax CEMbH,
o0pa3oBaTeNbHON OpraHu3alii, ropoja, Kpas) TEXHOJOTMYECKOM W COLUAbHOMN
HaIpPaBJICHHOCTH, TPEOYIOMIUX B TOM YUCie U (PU3NYECKUX 3HAHUM;

® HTEPEC K MPAKTUUYECKOMY U3YyUECHUIO NMpodeccuil, CBA3aHHBIX C PU3UKOM;

7)3K0J102U4€eCK020 60CRUMAHUA:

®OpUCHTAIlM HAa NPUMEHEHUE (PUIMYECKUX 3HAHUU IS pEIICHHUs 3aJad B
00JIaCTH OKpYKAIoIIeH Cpelibl, INTAHUPOBAHUS TIOCTYIIKOB U OIIEHKUA WX BO3MOXKHBIX
MOCIICICTBUU [T OKPY’KAIOLIEH CPEbI;

®0CO3HAHHE TJI00ATBHOTO XapakTepa SKOJOTUYECKUX NpoOJeM U TyTeH Hux
pelieHus;

8)aoanmayuu Kk uzMeHAIOUWUMCA YCI06UAM COUUAIBHOU U RPUPOOHOIL CPEObL:

¢ TOTPEOHOCTH BO B3aUMOJICHCTBHUY MPHU BHITIOJIHEHUHU UCCIIEA0OBAaHUN U MPOEKTOB
(bu3MYeCcKoi HaNPaBIEHHOCTH, OTKPHITOCTh OMBITY M 3HAHUSAM JIPYTHUX;

®IOBBIIIICHUE YPOBHS CBOEM KOMIIETEHTHOCTH 4Y€pe3  IMPAKTUYECKYIO
JEATEIIbHOCTD;

¢ IOTPEOHOCTH B (POPMUPOBAHUU HOBBIX 3HAHUW, YMEHUHN (POPMYITUPOBATH UJIEH,
MOHSATHUSI, TUTIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBICHUSX;

® 0CO3HaHME JE(HUIIMTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00JIaCTH
busuKy;

® TUTAHUPOBAHKE CBOETO PA3BUTHsI B IPUOOPETCHUH HOBBIX (PM3UUECKUX 3HAHHM;

® CTPEMJICHHUE aHAJTU3UPOBATH U BBHISBISATH B3aUMOCBSI3H MPUPOJIBI, OOIIECTBA U
HYKOHOMHKH, B TOM YHCIIE C UCTIOJIb30BaHUEM (DU3UUECKUX 3HAHUM;

®OI[CHKA CBOMX JEHUCTBUU C YY€TOM BIUSHHS Ha OKPYXKAWOIIYIO Cpeany,
BO3MOKHBIX TJI00AJIbHBIX TIOCJIEICTBUH.

METANPEAMETHBIE PE3YJIBTATDBI
B pesynbTate ocBoeHUs MporpaMMbl 10 (PU3UKE HA YPOBHE OCHOBHOTO OOIIETO
oOpazoBaHus y oOydaromerocss OyayT copMHpoBaHbl MeTamnpeaMeTHbIE



pe3yJbTaThl, BKJIIOYAIONIME MO3HABATEIIbHBIE YHUBEPCAJIbHbIE YUEOHbIE JEHUCTBUSA,
KOMMYHHMKAaTHBHBIE  yHHUBEpCaJbHble  ydeOHbIE  JCHCTBUS,  pEryJsTUBHbBIC
YHUBEpCaIbHbIE YUEOHBIE 1EUCTBUS.
ITo3HaBaTe/IbHbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS
Bba3oBble Jjoruueckue JelicTBUA:
® BBISIBJIATh U XapaKTEPU30BATh CYLECTBEHHbIEC IPU3HAKN OOBEKTOB (SIBJICHMIA),
KJIaCCU(PUIIUPOBATH UX;
® BBISIBJIATh 3aKOHOMEPHOCTU U IPOTHUBOPEUUSl B pacCMaTpUBAEMBIX (akTax,
JAHHBIX U HAOJIOICHUSX, OTHOCSAIINXCS K (PU3HUUECKUM SIBICHUSIM;
® BBISIBJIATH IPUYMHHO-CIICJCTBEHHBIE CBS3HU IPU U3YyUEHUH (GU3UUECKUX SBICHHUNA
U MPOLECCOB, J€JaTh BBIBOJBI C HCIOJb30BAHUEM JEAYKTUBHBIX W HHIYKTHBHBIX
YMO3aKI4YEHNUH, BBIIBUTATh TUIIOTE3bI O B3aUMOCBS3AX (PU3NUECKUX BEJTUUHH;
® CAMOCTOSITEJIBHO BBIOMpATh croco0 pemeHus y4eOHol (u3mueckod 3anadu
(cpaBHEHHME HECKOJBKHX BAapHAHTOB PELIEHUs, BHIOOp HauOOJee MOAXOMASIIEr0 C
Y4ETOM CaMOCTOSITENIBHO BBIICJIEHHBIX KPUTEPUEB).
Bba3oBble uccienoBarTenbcKHe 1eiiCTBUSL:
® JICII0JIb30BaTh BONPOCHI KaK UCCIEA0BATEIbCKUI HHCTPYMEHT IIO3HAHUS;
®IPOBOJUTH II0 CAMOCTOSITEJIBHO COCTaBJICHHOMY IUIAHY OIIBIT, HECIOKHBIN
(bu3nyeCKuil SKCIEPUMEHT, HEOOJIBIIOE UCCIIEJOBAHUE (PU3UUECKOTO SIBJICHMUS;
® OLICHMBATh HA IPUMEHUMOCTh U JOCTOBEPHOCTh MH(OPMALIMIO, ITOJIyYEHHYIO B
XO0J1€ UCCIIE0OBAHMS WIIA SKCIIEPUMEHTA;
® CaMOCTOSITENIbHO (DOopMyMpoBaTh 0O0OOIIEHUSI M BBIBOABLI MO pe3yJbTaTam
MPOBENEHHOTO HAOIIOAEHUS, OIIbITA, HCCIIEIOBAHUS;
® IPOrHO3UPOBATH BO3MOXKHOE JalbHEIIee pa3BUTHE (PU3HUECKHUX MTPOLIECCOB, a
TaK)K€ BBIJIBUTATh MIPEAIOJI0KEHNUS 00 UX Pa3BUTHH B HOBBIX YCIOBUAX U KOHTEKCTaX.
Pabora c nunpopmanueii:
® IPUMEHATh PA3JIMYHBbIE METOJbI, NHCTPYMEHTBI M 3alpOChl IPU IOUCKE U
otOope MH(pOPMAIIMU WM JAHHBIX C YYETOM MPEIOKEHHON yueOHON (pu3anyeckoin
3a/1aui;
® aHAIM3UPOBaTh, CHUCTEMATU3UPOBATH W HWHTEPHPETUPOBATH HHGOPMALIMIO
pa3IMyYHBIX BUAOB U (POPM MPE/ICTABICHMUS;
®OLICHMBATh HAJAEKHOCTh HMHPOPMALMU IO KPUTEPUSIM, MPEIIOKECHHBIM
YUUTEIEM WU CPOPMYIUPOBAHHBIM CAMOCTOSTEIBHO;
®CaMOCTOSITENIbHO ~ BBIOMpaTh  ONTUMalbHYIO  (GOpMy  NPEICTaBICHHUS
uHpoOpMalMu ¥ WUIIOCTPUPOBATH pEIIAEMbIE 3aJladyd  HECJOKHBIMU CXEMaMHU,
JyarpaMMamMu, MHOM TpauKoil 1 UX KOMOMHAILUSIMU.
KoMMyHMKaTHBHBIE YHMBEpPCAJbHbIC YYeOHbIe NeHCTBHSA:
®B X0J1¢ OOCYXKIeHHs yueOHOro MaTepuaia, pe3yJbTaToB J1abOpaTOPHBIX paboT
U MPOEKTOB 33JaBaTh BOMPOCHI MO CYIIECTBY OOCYX/IaeMOU TeMbl U BBICKA3bIBATh
UJeU, HalleJIEHHblE Ha pelIeHUEe 3aJaud U TMOoJjiepXKaHue OJaroxenaTeIbHOCTH
OOIICHMS,
® COMOCTABIISATh CBOU CYXKJIEHUS C CYXXICHHUSIMU JPYTUX YYACTHUKOB JIMAJIOra,
OOHapyXUBaTh Pa3IU4YUE U CXOACTBO MO3UIIHIA;
® BEIPAJKATh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
e MyOJIMYHO TPEACTABIATh PE3YJbTaThl BBIIOJHEHHOTO (PU3UYECKOrO OIbITa
(3KCnIeprMeEHTa, UCCIIEOBAHUS, IPOEKTA);



®[IOHMMAaTh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHJAHONW M WHIUBUAYaTHHON
paboThI MPU pelIeHN KOHKPETHON (DU3NUECKO MpoOIeMBblI;

® IPUHUMATH IIeJI1 COBMECTHOM JIeATeITbHOCTH, OPTaHU30BBIBATh ICUCTBHUSA IO €€
JTOCTIDKCHHIO: PaCIIPEIeTIsATh PO, 00CYKIaTh MPOIECCHl U PE3yIbTaThl COBMECTHOU
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JTHOJICH;

® BLITIOJIHATH CBOIO 4YacTh PAOOTHI, JOCTUTAas KA4ECTBEHHOTO pe3yibTaTa IIo
CBOEMY HAIPABJICHHUIO U KOOPIMHHUPYS CBOU JICUCTBUS C IPYTUMH WICHAMH KOMaHIbI;

®OIICHWBATh KA4YeCTBO CBOETO BKJIAga B OOIMH TPOAYKT TIO KPUTECPHSIM,
CaMOCTOSITENILHO C(POPMYTHPOBAHHBIM YUaCTHUKAMHU B3aHMMOJCHCTBHSI.

PeryasiTuBHbIe YHHBepCAJbHbIE YUeOHbIE JelCTBHUS
Camoopranuzanms:

® BHISBIISITH MPOOJIEMBI B )KH3HEHHBIX M YY€OHBIX CUTYalUsIX, TPEOYIOMMX IS
penreHus GU3NIeCKUX 3HAHW;

®OpUEHTHUPOBATHCS B  PA3JIMYHBIX  MOAXOJAaX  NPUHITHS  pElIeHUM
(MHIMBUAYaJIBHOE, IPUHSATHE PEIICHUS B TPYIIIIE, IPUHATHE PEIICHUM TPYIINON);

® CAMOCTOATENLHO COCTABJIATH aJITOPUTM PEIICHUS (PU3NYECKOM 3a/1a41 WY TIJIaH
WCCJICMOBAHMUS C YYETOM HMMEIONTUXCS PECYPCOB W COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATH MpeJTaracMble BapruaHThl PEIICHUM;

e jics1aTh BEIOOP U OpaTh OTBETCTBEHHOCTH 32 PEILICHHUE.

CaMOKOHTPOJIb, IMOIMOHAJILHbIN HHTEJJIEKT:

® 1aBaTh aJICKBATHYIO OIIEHKY CUTYAIMH U MpeJyiarath miaH e€ u3MEHEHUS;

®O0BSCHATh  NPUYUHBI  JIOCTHXKEHUS  (HEJOCTIKEHHUS)  pPe3yJbTaTOB
NEeSTeILHOCTH, JaBaTh OIIEHKY IPUOOPETEHHOMY OIIBITY;

® BHOCUTh KOPPEKTHBBI B JEATEIHHOCTh (B TOM YHCIE B XOJ BBIMOTHCHUS
(GU3MYECKOTO WCCJICNAOBAHMUS WM TIPOSKTa) HAa OCHOBE HOBBIX OOCTOSTEIBCTB,
W3MCHUBIINXCS CUTYaIlU, YCTAHOBIIECHHBIX OMMMOOK, BOSHUKIIIMX TPYIHOCTEH;

® OIICHUBATh COOTBETCTBHE PE3yJIbTaTa IIEJIU U YCIOBUSM.

®CTaBUTH CeOsl Ha MECTO JPYTroro 4eloBeKa B XOJ€ CIopa WU JUCKYCCHM Ha
HAy4YHYIO TeMY, IOHUMAaTh MOTHBBI, HAMEPEHHS U JIOTHKY JIPYTOTO.

e IpU3HABATH CBOE MPaBO Ha OMIMOKY MpU pelieHUH (PU3NYECKUX 33134 WU B
YTBEP)KJICHUSX HA HAYYHBIE TEMBI U TAKOE YK€ MPABO JAPYTOTO0.

MHNPEIMETHBIE PE3YJIBTATHI

K kxoH1y oOyueHusi ¢ 7 knacce TpeAMETHbIE pe3yJbTaThl Ha YIiayOJIeHHOM
YPOBHE JIOJIKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOIIUXCSl YMEHHIA:

® JICTI0JIb30BaTh MOHATHS: (PU3NYECKHE M XUMHYECKHUE SIBJIEHUS, HAOJIOJEHUE,
HKCIIEPUMEHT, MOJIE€Jb, TUIOTE3a, EAMHULIBI (PU3HMUECKUX BEJIIMYUH, aTOM, MOJIEKYJIa,
arperatHble COCTOSIHUS BellecTBa (TBEPIOE, KUAKOE, Ta3000pa3HOE), MEXaHUUECKOEe
JNBWKEHUE (paBHOMEpPHOE, HEPAaBHOMEPHOE, MPSIMOJUHEHHOE), TpPACKTOPHS,
paBHOJEHCTBYIOIIAs cui, Aedopmanus (ympyras, IJJacCTHUECKas), HEBECOMOCTb,
COOOIIAOIINECS COCY/IbL;

®YBEPEHHO pa3iuuath sBIeHUs (Auddy3us, TEIIOBOE ABMKEHHE YaCTHIL
BEILECTBA, PABHOMEPHOE JIB)KCHHE, HEPAaBHOMEPHOE JBWKEHUE, HHEpPLUs,
B3aUMOJICHCTBUE TEJI, PABHOBECUE TBEPIBIX TEJ C 3AKPEIUIEHHOW OCBIO BPAILLEHUS,
nepenavya JaBi€HUS TBEPABIMH TeJaMH, >KMIKOCTAMU M ra3aMu, aTrMocepHoe
JaBJICHUE; MJIABAaHUE TeJl, IPEBPAIICHUS MEXaHUYECKON HPHEPruu) Mo OMUCAHUIO UX
XapaKTEPHBIX CBOMCTB U HA OCHOBE OMBITOB, IEMOHCTPUPYIOIIUX TaHHOE (PU3HUECKOE
SIBJICHHUE;



® paCMO3HABaTh MPOSBICHUE U3YUYEHHBIX (U3UUECKUX SBJICHUM B OKPY>KAIOIIEM
Mupe (B TOM uyucie (U3MYECKUE SBICHHUS B MPUPOJIE: MPUMEPHl JABUKEHUS C
Pa3IMYHBIMUA CKOPOCTAMHU B KMWBOU W HEXKUBOW NPUPOAE, NECUCTBHUE CHII TSIKECTH,
TPEHUsI, YIPYTOCTU B MPUPOJE W TEXHUKE, BIMSHUE aTMOC(EPHOro IABJICHHUS HA
JKUBOW OpraHW3M, IJIaBaHUE PBIO, PHIYard B TEJIC YEIOBEKa), TIPU dTOM IEPEBOINUTH
MPaKTUYECKYIO 3a7]auy B yueOHYIO, BBIACIATH CYIIECTBEHHbIE CBOMCTBA (TIPU3HAKU)
bu3NYeCcKuX SBJICHU;

® ONMKCHIBATh W3YYEHHBIE CBOWCTBA TeN M (PU3UYECKHUE SBJICHUS, HCIONb3YS
dbu3nYecKue BeMMYMHEI (Macca, 00bEM, TUIOTHOCTh BEIIECTBA, BPEMS, IIyTh, CPEIHSISA
CKOpPOCTb, CHJIa YIPYTOCTH, CHJIA TSKECTH, BEC TEJA, CHJIA TPEHHUS, IABIEHUE TBEPIOTO
TeJa, JAaBJICHHE CTOJ0a >KUIKOCTH, BBITAJIKMBAIOIIAS CHJIa, MEXaHWYecKas paboTa,
MOIIIHOCTb, IUIEYO CHJIBI, MOMEHT CHWJIbI, KO3(P(UIHUEHT TMOJIE3HOTO JCHCTBUS
MEXaHM3MOB, KHHETUYECKasl U MOTCHIMAIbHASL SHEPIUsl), IPU ONMKMCAHUU MPABUIHHO
TPaKTOBaTh (U3MUECKUH CMBICT HCIOJB3YyeMbIX BEJIWYWH, WX OOO3HAYCHHS U
eAVHUIBI (U3UYECKUX BEIUYUH, HAXOAUTH (POPMYJIBI, CBS3BIBAIOIINE JAaHHYIO
bU3MYECKYI0 BEJIMYUHY C JIPYTMMH BEJIMYMHAMHU, CTPOUTH TpauKu H3YYEHHBIX
3aBUCUMOCTEN (PM3UYECKUX BEJIMUUH;

® XapaKTEepPU30BaTh CBOMCTBA T, (GU3NUECKUE SABICHUS U MPOLIECCHI, UCTIOb3Ys
MpaBUJia CIOXKEHUS Cu (BIOJb OJHOM MpsMOii), 3akoH ['yka, 3akoH Ilackans, 3akoH
Apxumena, MpaBUJIO paBHOBECHS pblyara (0J0Ka), «30J0TO€ MPaBUIIO» MEXaHUKH,
3aKOH COXPAaHEHHUS] MEXAaHWYECKOW SHEpPruu, INpU HSTOM [JaBaTh CJIIOBECHYIO
(GhopMyJIMPOBKY 3aKOHA M 3aMKUCHIBATh €M0 MATEMATUUECKOE BBIPAKECHHUE;

® CTPOUTH MPOCThIC (PU3UYECKUE MOJEIU PeaJbHbIX OOBEKTOB, MPOIECCOB M
SIBJICHUH, BBIICIISITH IPY 3TOM CYIIECTBEHHBIE U BTOPOCTETICHHBIE CBOMCTBA OOBEKTOB,
MPOLIECCOB, SIBICHUM, MPUMEHITh (GU3NUECKUE MOJIEIH I OOBSICHEHUS (PU3UUECKUX
MIPOLIECCOB U PEIICHUs YUYEOHBIX 3a]1a4;

® 00BSCHATHh (DU3UYECKUE SIBJICHUS, MPOIECCHl M CBOMCTBA TEJ, B TOM YHCIIEC B
KOHTEKCTE CHUTyallud MNpPaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa, H  pemaTh
KaueCTBEHHbIC 3a7ayd, B TOM UHCJIE€ TpPeOYyIOIHEe YUCICHHOTO OIECHUBAHUS
XapaKTEPHBIX 3HAYCHUN (U3MUYECKUX BEIWYWH, MPU STOM BBIOMPATh aJCKBATHYIO
GU3MYECKYI0 MOJIENb, BBISBISTH MPUYUHHO-CIICICTBEHHBIE CBSI3U M BBICTPAUBATh
JIOTUYECKYIO TIEMOYKY PACCYXKICHUN C OMOPOM HAa M3yUYEHHBIE CBOMCTBA (DU3NUYECKUX
ABJICHUH, (PU3NYECKUE 3aKOHBI, 3AKOHOMEPHOCTH U MOJIEIIH;

epemiath pacyéTHele 3a1auu (B 2—3 AEHCTBUA) MO M3y4YaeMbIM TEMaM Kypca
bu3uKy, BeIOUpast aeKBaTHYI0 (PU3NYECKYI0 MOJEIb, C UCIIOJIb30BAaHUEM 3aKOHOB U
dbopmy, CBSI3BIBAOIMINUX (PU3MUECKHE BEIWYUHBI, 3alMCHIBATh KPATKOE YCIOBUE U
pa3BEPHYTOE peIlIEHUE 3a/1a4H, BBISBIATh HEJIOCTAIONINE UM W30BITOUHBIE JaHHBIC,
000CHOBBIBaTh BHIOOP METO/a PEIICHUS 3a/laui, UCTIOJb30BaTh CIIPABOYHbBIC TaHHBIE,
MPOBOAUTh  MaTEMaTHYECKHUE  MpeoOpa3oBaHMsl W pacuérhl,  OLICHUBATH
PEATHCTHYHOCTh TOJYYEHHOTO 3HAYCHUS (U3MYECKOW BEIMYMHBI U OIPEACNAThH
pa3MepHOCTh (GU3HUECKON BETMYUHBI, TOJTYYCHHOU MPHU PEIICHUN 3a]1a4H;

® pacIo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO PEIINTh MPU TMOMOITH (PU3NIECKUX
METOJI0OB, M TIpeajiaraTb OPUEHTUPOBOUHBIA CHOCOO pEIIeHHs, B OMUCAHUU
WCCIICIOBAaHUSI  paclo3HaBaTh  MPOBEpsieMOe  NpeArnojiokeHue  (THIoTesy),
WHTEPIIPETUPOBATH MOTYUYECHHBIN pe3yJIbTarT;

® [IPOBOJIUTH OTBITHI 1O HAOIIOEHUIO (PU3NYECKUX SBICHUNU WM (PU3NUECKHUX
cBOMCTB Ten (mudy3us, TEMI0BOE pacIIMPEHUE Ta30B, SIBJICHUE HHEPITUU, U3MEHEHUE
CKOPOCTH TIPU B3aUMOJCHCTBUU TEJ, MNepenadya AaBICHUS KUJIKOCTbIO W Ta3oM,



NPOSIBJIICHHE JEHCTBUS aTMOC(PEPHOro AaBICHUS, NEHCTBUE MPOCTHIX MEXaHU3MOB):
dbopMmynupoBaTh  MOpeanoyioxkeHue (Trumoresy) O BO3MOXKHBIX — pe3ysbTaTax
HAOJIOICHUM, CaMOCTOSITEIPHO COOMpaTh YCTAaHOBKY W3 H30BITOYHOTO Habopa
00opynoBaHus U POPMYITUPOBATH BHIBOIBL;

®IPOBOJIUTH TMpPSIMBIE U KOCBEHHbIE HW3MEpEHUs (U3MUECKUX BEITUYHUH
(paccrosinue, MPOMEXYTOK BpEMEHHU, Macca Tena, oObEM Tella, cuila, TeMIeparypa,
IJIOTHOCTB JKUJIKOCTH M TBEPIOTO TENa, CUila TPEHUS CKOJIbKEHUS, 1aBIICHUE BO3yXa,
BBITAJIKMBAIOIIAs CHUJIA, JCWUCTBYIOLIas Ha TOTPYXKEHHOE B IKUAKOCTH TEJO,
KOA(GUIIUEHT TMOJIE3HOTO JACUCTBUS MPOCTHIX MEXAaHU3MOB) C HCIOJIb30BAaHUEM
aHAJOTOBBIX U IM(POBBIX MPUOOPOB, OOOCHOBHIBATH BBHIOOP METO/Aa H3MEPEHUS,
buUKCUpOBaTh MOKa3aHUS MPUOOPOB, HAXOAUTH 3HAUCHHE HU3MEPSIEMON BEIMYMHBI C
MOMOIIBIO YCPEIHEHUSI Pe3yIbTaTOB CEPUU M3MEPEHUN U OLIEHWBATH MOTPEUIHOCTH
U3MEPEHUN;

® IPOBOJIUTH HECJIOKHBIE JKCIEPUMEHTATbHBIE HCCIECIOBAHMS 3aBUCUMOCTEN
¢u3nyecKux BEIMYMH (3aBUCUMOCTH IYTH PAaBHOMEPHO MABMXKYLIETOCS Tela OT
BPEMEHH JIBU)KEHUS TEJNA, CUIIbl TPEHUSI CKOJIBKEHUS OT CUJIbI HOPMAJIBHOTO aBJICHUS,
KayecTBa 00pabOTKH MOBEPXHOCTEH TNl M HE3aBUCHMOCTH CHUJIBI TPEHHMSI OT TUIOIIA U
COIIPUKOCHOBEHUS TeJl, CUJIBl YIIPYTOCTH OT YAJWHEHUS MPYKUHBI, BHITATKHUBAOIICH
CWIbl OT 00BEMa NOrpyXEHHOW 4YacTH Teda M OT IUIOTHOCTU MKHUAKOCTH, €€
HE3aBHCHMOCTH OT IUIOTHOCTH Tela, OT IIyOMHBI, Ha KOTOPYIO MOTPY>KEHO TeO,
YCJIOBUM TUTaBaHUSI TEJ, YCJIOBUM paBHOBECHUSl pblyara U OJIOKOB): COBMECTHO C
yauteneMm ¢GopMyIMpoBaTh 3aJady M TUIOTE3y HCCIEAOBAHUS, CaMOCTOATEIHHO
IUTAHUPOBATh HMCCIIEIOBAHUE, CaMOCTOSTENIbHO COOMpaTh OSKCIEPUMEHTAIBHYIO
YCTaHOBKY C HCIOJIb30BaHUEM UHCTPYKIUH, IPEJCTABISTH OJYyUYEHHBIE 3aBUCUMOCTHU
¢u3nyeCKuX BEIMYMH B BUE TaOMUI U rpaMKOB, OLICHUBATH MOIPELUIHOCTH, JEJIaTh
BBIBO/JIBI 110 pe3yJIbTaTaM MCCIIECTOBAHMUS;

e cOOJII01aTh MPaBUJIa TEXHUKHU 0€30MaCHOI0 TpyAa Mpu padoTe ¢ 1a00paTOPHBIM
o0opy10BaHUEM;

® YKa3bIBaTh MPUHIUIBI JEHCTBHUS MPUOOPOB M TEXHUYECKUX yYCTPOMCTB: BECHI,
TEPMOMETP, TMHAMOMETP, COOOIIAIOIINECS COCYbl, OAPOMETP, phbluar, MOABMKHBIN U
HEMNOJBUKHBIN OJIOK, HAKJIOHHAs TIOCKOCTb;

® XapaKTepU30BaTh MPUHIUIBI JEHCTBUS WM3YYCHHBIX MPUOOPOB, TEXHUYECKHX
YCTPOMCTB U TEXHOJOTHYECKHX MPOIIECCOB C OMOPOI HA UX OMHCAHUS (B TOM YHCIIE:
MOIITUITHAKH, YCTPOMCTBO BOJAOMPOBOAA, THIPABIMYECKUHN TIpecc, cu(OH, MAaHOMETD,
BBICOTOMEp, MOPIIHEBOM HAcoC, apeoMeTp), HCHOJb3ys 3HAaHUS O CBOWCTBAX
bu3MYeCcKuX SBICHUN U HEOOXOAMMBbIC (PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

®1ICTI0JIb30BaTh CXEMbl M CXEMAaTUYHbIE PHUCYHKH H3YYEHHBIX TEXHUYECKHX
YCTPOMCTB, N3MEPUTEIBHBIX TPHOOPOB M TEXHOJOTUIECKUX MPOIECCOB MPH PEIICHUN
y4eOHO-TTPaKTHYECKHX 3a7ad;

® IPUBOJIUTH MPUMEPHI (HAXOAUTH MHPOPMALIMIO O TMPUMEPAX) MPAKTHUECKOTO
UCIOJIb30BaHUsl (PU3NYECKUX 3HAHUW B TMOBCEIHEBHOW KHU3HU IJIs1 OOecreueHus
Oe3omacHOCTH TpU OOpalIeHUH C MPUOOpaMU U TEXHUUYECKUMH YCTPONCTBAMU,
COXpaHEHHUsSI 3JIOPOBbS W COOJIOACHHUS HOPM OSKOJOTHYECKOTO TIOBEICHUS B
OKPYIKAIOIIEN CPELE;

® OCYUIECTBJIATH OTOOP MCTOUYHUKOB MH(MOpMAIMU (HU3UUECKOTO COACPKAHUS B
WUuTepuere, camocTosiTeNbHO (GOPMYJIUpYs TOUCKOBBIM 3ampoc, Ha OCHOBE
UMEIOLINXCA 3HAaHUW M TYyTEM CpPaBHEHMS pPAa3IMYHBIX HMCTOYHHUKOB BBLIEIATH
uHPOPMAITHIO, KOTOPAs SBISETCS MPOTUBOPEUNBOM U MOXKET OBITH HEZIOCTOBEPHOIA;



®1ICII0JIb30BaTh MPU BBIIOJHEHUM YYEOHBIX 3aJ@aHUN HayYHO-TIOMYJISIPHYIO
JAUTEpaTypy (U3MUECKOro COJEpKaHUs, CIIPaBOUYHbIE MaTEpUalIbl, PECYPCHl CETU
WuTtepuer, BianeTh MNpuUéMaMH KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs
uH(OpPMAIUU U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO;

® CO3/aBaTh COOCTBEHHBIE KPATKHE MUCHMEHHBIE U YCTHBIE COOOIICHMS HA OCHOBE
2—-3 UCTOYHUKOB MH(opManuu (PU3NYECKOTO COACPKAHMS, B TOM UHUCIE MyOJIUYHO
JIeN1aTh KpaTKUE COOOIIEHUSI O pe3ysibTaTaX MPOEKTOB MM YUEOHBIX MCCIIENOBaHMM,
IIPU 3TOM I'PaMOTHO MCIIOJIb30BaTh U3yUEHHBIN MOHATUIHBIN anmnapaT Kypca (pusukuy,
CONPOBOXK/IaTh BBICTYIUICHUE MTPE3ECHTALINEN;

®IpH BBINOJHEHUU YYEOHBIX MPOEKTOB W HCCIECAOBAaHUN pacHpenemsiTh
0OSI3aHHOCTH B TPYMI€ B COOTBETCTBUHU C TOCTAaBICHHBIMHU 3aJadaMH, CICAUTH 3a
BBINIOJJTHEHUEM IIJJaHa JEHCTBUM, aJEKBATHO OLICHWBAaTh COOCTBEHHBIM BKIAJ B
JEATEIbHOCTD IPYIIIbI, BEICTPAMBATh KOMMYHUKATUBHOE B3aUMOJEHCTBHE, YUUTHIBAs
MHEHHE OKPY’KaIOIINX.

K koHuy oOyueHus ¢ 8 knacce npenMeTHbIE pe3yJbTaThl Ha YIriyOJE€HHOM
YPOBHE JIOJKHBI OTpaxaTb CPOPMUPOBAHHOCTh y 00yYarOIIMXCS YMEHU:

®1ICII0JIb30BaTh MOHATHUS (Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE ABM)KECHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAININYECKUE U aMOP(PHbBIE
TeJa, HACBHIUICHHBIM M HEHACHIIIEHHBIA Map, CIOCOObl W3MEHEHHs BHYTPEHHEU
DHEPrUr, AJIEMEHTAPHBIA JJIEKTPUYECKHUI 3apsij, MPOBOJHMKH, MOJYHNPOBOJHUKH,
JUAJIEKTPUKY, WUCTOYHUKU MOCTOSHHOTO TOKA, 3JIEKTPUYECKOE M MAarHUTHOE IOJIA,
ONTUYECKAass CUCTEMA) U CHMBOJIMYECKUN A3BIK (M3UKHU MPU PEIICHUH YYEOHBIX U
MPaKTUYECKUX 3a]1ay;

®YBEPEHHO pa3iuyaTh SBJIEHUS (TEMJIOBOE PACHIMPEHHE (CHKATHUE), TEIIOBOE
paBHOBECHE, IMOBEPXHOCTHOE HATSHDKEHHE, CMAyMBaHUE, KalWUIAPHBIE SBICHHUS,
UCIIapeHue, KOHJACHCAllUs, IUIaBJICHUE, KPUCTAIIM3alus, KWUIIEHHUE, CIOCOObI
TerIonepeaay (TemIONPOBOJHOCTb, KOHBEKLUS, W3JIyYEHHUE), TEIUIOBBIE IOTEPH,
ANEKTPU3alUs TeJ, B3aUMOJECHCTBUE 3apsAIO0B, NECUCTBUS DIIEKTPUUECKOTO TOKA,
KOPOTKOE€ 3aMbIKaHUE, B3aUMOJEHCTBUE MAarHUTOB, JIEWCTBHE MAarHUTHOTO MOJIS Ha
IPOBOJHUK C TOKOM) IO ONKCAHUIO UX XapAKTEPHBIX CBOWCTB U Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX TaHHOE (PU3UUECKOE SBJICHUE;

® pacro3HaBaTh MPOSIBICHUE W3YUYCHHBIX (PU3MUECKUX SIBJICHUN B OKpY’KarOIIEM
Mupe (B TOM yuciie (PU3N4EeCKUe SIBICHUS B IPUPOJIE: MOBEPXHOCTHHIE U KAMILISIPHBIE
ABJIICHUSI B TMPUPOJE, KPUCTAUIBI B Tpupoie, uzinydeHue CoJiHLa, 3aMep3aHue
BO/1I0EMOB, MOpPCKHE Opu3bl, 00pa30BaHUE POCHI, TYMaHa, UHEs, CHETa, SJIEKTPUUECKUE
SBJIEHUS B aTMOc(epe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MATHUTHOE T10JI€ 3eMIIH,
npeid MmosrocoB, pojab MarHUTHOTO TOJIS JUIS JKU3HU Ha 3emiie, OJISIPHOE CUSTHUE),
IIPU 3TOM MEPEBOJIUTH MPAKTUUYECKYIO 33/1a4y B y4eOHYIO, BBIIEIATh CYIIECTBEHHbIC
CBOMCTBA (TIpU3HAKH) (DU3UUECKUX SIBJICHUI;

®ONKCHIBATh W3YUYEHHBIE CBOWCTBA TeNl M (PU3UYECKHUE SBJICHUS, HCIONb3YS
¢duznyecknue BENTUUMHBI (TeMIepaTypa, BHYTPEHHsSI SHEPTHUsi, KOJIMYECTBO TEIIOTHI,
paGoTa rasza, yJenbHas TEIMIOEMKOCTh BEIIECTBA, YZENbHAas TEIJIOTa IUIaBICHMS,
yAelibHasl TeIioTa NapooOpa3oBaHMs, YAENbHAs TEIJIOTa CropaHus TOIUIMBA,
KO3 (PUIIMEHT MOJE3HOro AEHCTBUS TEMJIOBOM MAIIMHBI, OTHOCUTENbHAS BIAXKHOCTh
BO3/lyXa, OJEKTPUUYECKUW 3apsij, CHJIA TOKa, DJJIEKTPUUYECKOE HaNpsLKEHHE,
CONPOTHUBJIEHUE MpoBOAHMKA, DJIC B LENM MOCTOSHHOTO TOKA, 3JIEKTPUYECKOE
yAEJbHOE COMPOTUBIIEHUE BEUIECTBA, pa00Ta U MOIIHOCTD 3JIEKTPUYECKOT 0 TOKA), MPU
ONMHMCAHUM TPABWIBHO TPAKTOBATH (PU3MUECKHUI CMBICI UCTOJIb3YEMbIX BEJIMYUH, UX



0003HaYEHUs U €AMHUIIBI (PUINYECKUX BEIIMYUH, HAXOIUTh (DOPMYIIbI, CBA3BIBAIOLINE
JAaHHYI0 (DU3UYECKYI0 BEIUYMHY C JpPYTMMU BEJIIMYMHAMHU, CTPOUTH TpapuKu
W3YYCHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH,

® XapaKTepHU30BaTh CBOMCTBA T, (PU3MUCCKHE SBJICHUS U MPOIIECCHI, UCIIONB3YS
OCHOBHBIC TIOJIOKCHUSI MOJICKYJIIPHO-KHHETUYECKOW TEOPUH CTPOCHHS BEIIECTBA,
ypaBHEHUE TEIJIOBOTO OallaHCa, 3aKOH COXPAHEHUs JIEKTPUUECKOro 3apsjia, 3aKOH
Kynona, mpuHIUN Cyneprno3uiuu 3JeKTPUYEeCKuX Mojei, 3akoH OMa i ydyacTka
nienu, mpasuia Kupxroda, 3akon Oma 115t moTHOU e, 3akoH J[xoyns-Jlenia, 3akoxn
COXPaHEHUs SHEPTUH, TIPU STOM Pa3IndaTh CIOBECHYIO (POPMYITUPOBKY 3aKOHA U €T0
MaTEeMaTUYECKOE BhIPAKECHUE;

®CTPOUTH MPOCThIE (PU3NYECKHUE MOJEIN PEATbHBIX OOBEKTOB, IMPOIIECCOB U
SIBJICHUM, BBIIEIISATH PU 3TOM CYILIECTBEHHbIE U BTOPOCTEIIEHHbIE CBOMCTBA 00EKTOB,
MIPOIIECCOB, SBICHHUM, MPUMEHITh (PU3NICCKUE MOJICIH I OOBSICHEHUS (PU3NIECKIX
MIPOIIECCOB U PEIICHMsI YUEOHBIX 33714,

® 0O0BSCHATHh (PU3UYECKHUE SIBJICHUS, MMPOIIECCHI M CBOWCTBA TEJ, B TOM YHCJIC U B
KOHTEKCT€ CHUTyalluii TMPaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa, U  pelarhb
KaueCTBEHHbIC 3aJlayd, B TOM 4YHCIIE TpEOYIOIME YUCICHHOTO OILICHUBAHUS
XapaKTEPHBIX 3HAYCHUN (U3MUECKUX BEIMYWH, TIPH STOM BBIOMpATh aJCKBATHYIO
(GU3UYECKYI0 MOJIENb, BBISBISATH MPUYUHHO-CIICCTBCHHBIE CBSI3M W BBICTPANBAaTh
JIOTUYECKYIO IIEMOUYKY PACCYX ACHHUM ¢ OMOPON Ha M3yUYEHHBIE CBOMCTBA (hU3MUECKUX
SBJICHUM, (PU3UYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJICIIH;

®YBEPEHHO peIlaTh pacy€THbIC 3anayu (C omopod Ha 2-3 ypaBHEHHS) IO
HU3y4aeMbIM TeMaM Kypca (pu3WKH, BbIOWpas aleKBaTHYIO (PU3NUYECKYIO MOJEIb, C
WCITOJIb30BAaHUEM 3aKOHOB H (POPMYJ, CBSI3BIBAOINX (DU3UYCCKHUE BEIWIUHBI,
3alKMChIBaTh KPATKOE YCIOBHE M Pa3BEPHYTOE PpEIICHUE 3aJadyd, BBISBIATH
HEJIOCTAIOIINE WM U30BITOYHBIC JAHHBIE, OOOCHOBBIBATH BHIOOP METO/Ia pEIICHUS
3a/layd, WCIOJb30BaTh CIPAaBOYHBIC JIaHHBIC, TPUMCHITh METOIBI aHaIM3a
pa3MepHOCTEH, WCIOJIb30BaTh TpadUUYeCKUe METOIbI PEIICHMs 3aaad, MPOBOJIUTH
MaTeMaTHYeCKHe TpeoO0pa3oBaHUs ¢ PAcU€Thl, OIICHUBATh PEATUCTHYHOCTH
MOJIyYCHHOTO 3HA4YeHHUS (U3UYECKOM BEJIMYMHBI M OINPEACNATh Pa3MEPHOCTh
(bU3MYECKOM BEIIMYNHBI, TOTYYEHHOU MPU PEIICHUH 33/1a4K;

® pacIo3HaBaTh MPOOJIEMBI, KOTOPBIE MOXKHO PEIIATh TIPH TTOMOITH (PU3NIECKUX
METO/MIOB, W TpejaraTb OPHUEHTUPOBOYHBIM CIOCOO pEIICHHS, B ONWUCAHUU
UCCIICIOBAaHMSI ~ paclio3HaBaTh  MPOBEpsSEMOE  MPEANoJjiokeHue  (TUIIOTE3y),
MHTEPIPETUPOBATH TOJYYCHHBIN PE3YyJIbTAT;

® [IPOBOJIUTH OIIBITHI TIO HAOTIOEHUIO (PU3NYECKUX SIBICHUN WM (HU3UUECKUX
CBOMCTB TeJ (KanWUISpHBIC SIBJICHHS, 3aBUCUMOCTD JIaBJICHUS BO3/IyXa OT €ro o0bhEMa
U TEMIIEpaTyphbl, CKOPOCTH TpOIecca OCThIBAHUS (HArpeBaHWs) MPU W3IIYYCHHH OT
[[BETa M3JIyYaromiel (TMOTJIOMaoIIeii) MOBEPXHOCTH, CKOPOCTh UCIIAPEHUS BOABI OT
TEMIIEpaTyphl JKUJIKOCTA W TUIOMAAM €€ TOBEPXHOCTH, ODJICKTpU3AIUs Tel U
B3aMMOJICUCTBHUE JIEKTPUUCCKUX 3aPSAI0B, B3AaUMOJICHCTBHE MTOCTOSTHHBIX MarHUTOB,
BHU3YyaJIM3aIMs MATHUTHBIX ITOJICH TTOCTOSTHHBIX MAarHUTOB, ICHCTBHSI MArHUTHOTO TIOJIS
Ha TIPOBOJHUK C TOKOM, CBOWCTBA JJICKTPOMAarHuTa, CBOWCTBA 3JICKTPOJBUTATEIIS
MOCTOSTHHOTO TOKa): (hopMyIHMpoBaTh MpoOBEpsieMOe MPEANONoKeHHe (THIOTe3y) O
BO3MOXKHBIX PE3yJIbTaTaX HAONIOACHUM, CaAMOCTOSITEIHLHO COOMpPATh YCTAaHOBKY M3
n30BITOYHOTO HaOOpa 00OpYIOBaHWS, OINMKCHIBATH XOJ ONbITa U (POPMYyIHPOBATH
BBIBOJIBL;



®[IPOBOJUTh IMpsIMbIE U KOCBEHHbIE H3MEpEHUs (U3MYECKUX BEIUYMH
(TemmepaTypa, OTHOCUTENIbHAs BIAXHOCTb BO3AyXa, CHUJa TOKa, HaNpsKEHUE,
yAenbHas TEIUIOEMKOCTh BEILIECTBAa, COIMPOTUBICHHE TMPOBOJHUKA, paboTa u
MOIIIHOCTh JJIGKTPUYECKOTO TOKa) C HCIOJB30BAHHMEM AaHAJIOTOBBIX U IH(PPOBBIX
npuOopoB, OOOCHOBBIBATH BBIOOP MeETOAa HW3MEpEeHHs, (UKCUPOBATh MOKA3aHUs
npuOOpOB, HAXOIUTh 3HAUYEHHE H3MEPSIEMOW BEJIMYMHBI C TOMOIIBIO YCPEIHEHUS
PE3yJIbTaTOB CEPUU U3MEPEHUI U OLIEHUBATh NOTPEIIHOCTh U3MEPEHUIL;

® [IPOBOJIUTh SKCIIEPUMEHTAIIbHBIE HMCCIEAOBAHUS 3aBUCUMOCTEH (PU3NUYECKUX
BEJIMYMH (3aBHCHUMOCTh MJABJICHHS BO3JIyXa OT €ro o0bEéMa W HarpeBaHus WU
OXJIAKICHUSI, UCCIIEIOBAHNUE SIBJICHUS TETNIOOOMEHA MPH CMEIIMBAHUH XOJOJHOU H
ropstaeld BOAbl, 3aBUCHMOCTb COIIPOTUBIICHHS POBOJHUKA OT €r0 JJIMHBI, IUIOIIAIN
IOTIEPEYHOI0 CEUYEHUsI U YJEJIBHOIO CONPOTUBIIEHUS BEIIECTBA IPOBOJHUKA, CHJIBI
TOKa, TMPOTEKAIOIIEr0 4Yepe3 TMPOBOJHUK, OT HAMNpsHKEHUS Ha TMPOBOJHUKE,
UCCIIEIOBAaHUE TOCIEAOBATEIBHOIO M MapaylIeIbHOTO COSAMHEHUN MPOBOJHUKOB):
COBMECTHO C YyuuTesneM (QOopMyJIupoBaTh 3ajadyy M TUIOTE3Y HCCIEI0BaHus,
CaMOCTOSITENIbHO ~ IJIAHUPOBaTh  KCCIEAOBAHHUE,  CAMOCTOSITEIbHO  COOMpaTh
IKCIIEPUMEHTAIBHYIO YCTAaHOBKY C HCIIOJIb30BAHHEM HHCTPYKIIMH, TMPEACTABIATH
MOJTly4YE€HHBIC 3aBUCUMOCTH (DU3MYECKMX BETUYMH B BHUAC TaOIMI U TpaduKoOB,
OLIEHUBATh NOTPELIHOCTH, J€JaTh BBIBOJbI IO PE3YJIbTaTaM HCCIEAOBAHNUS;

ecoOioaTh MpaBuia O€30MACHOTO Tpyda Ipu pabore ¢ J1abopaTOPHBIM
00opy10BaHUEM;

® XapaKTepU30BaTh MPUHIUIBI JEHCTBUS W3YYEHHBIX MPUOOPOB, TEXHUYECKHUX
YCTPOMCTB U TEXHOJOTHYECKHX MPOIIECCOB C OMOPOI HA UX OMHUCAHUS (B TOM YHCIIE:
CHCTEMa OTOIUICHHS JOMOB, TUTPOMETP, MapoBas TypOWHA, aMIIEpMETp, BOIBTMETP,
CUETUYHK AIIEKTPUUECKON HHEPIUH, 3JIEKTPOOCBETUTEIIbHBIE npuOoOpBHL,
HarpeBaTeNbHbIE 3JIEKTPOIIPUOOPHI (IIPUMEPHI), IPETOXPAHUTENN U UX IPUMEHEHUE B
OBITYy W TEXHUKE, TPUMEHEHHE TOCTOSHHBIX MAarHUTOB, JJIEKTPOMArHUTOB,
AIIEKTPOJIBUTATENb TIOCTOSTHHOTO TOKA), UCTIONB3Ys 3HAHHS O CBOMCTBaX (PU3UUECKUX
SIBIICHUH, HEOOXOIMMBbIe (PU3UIECKHE 3aKOHBI 1 3aKOHOMEPHOCTH;

® pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOICTBA U U3MEPUTEIbHBIE IPUOOPHI
0 CXeMaM M CXEMaTHMYHbIM pHUCYHKaM (KHUAKOCTHBIM TepMOMETp, TEpMOC,
MICUXPOMETP, TUTPOMETP, ABUTATEIh BHYTPEHHETO CTOPAHUs, DJIEKTPOCKOII, PEOCTaT),
COCTaBIISITh CXEMBI DIIEKTPUUECKUX IETed ¢ MOCIeIOBATEIbHBIM U MapajlieIbHBIM
COCIMHEHHEM  JJIEMEHTOB, pas3iuyas yCIOBHbIE OOO3HAYEHHS  DJIIEMEHTOB
AIIEKTPUYECKHUX IIeTel, UCIOIb30BaTh CXEMbl U CXEMAaTHYHbIE PUCYHKU H3yUYEHHBIX
TEXHUUYECKUX YCTPOUCTB, N3MEPUTENIBHBIX PUOOPOB U TEXHOJOTUYECKUX MPOILIECCOB
IIPU PEIIeHUH YU4eOHO-TIPaKTUUECKUX 3a/1a4;

® IPUBOJIUTH MPUMEPHI (HAXOAUTH MHPOPMALIMIO O TMPUMEPAX) MPAKTHUECKOTO
UCTIONb30BaHUsl (PU3NYCCKUX 3HAHUW B TIOBCETHEBHOW KHU3HU IJIs OOECTeueHUs
0e3omacHOCTH TpU OOpalieHuH C TPUOOpaMu W TEXHUYECKUMH YCTPOMCTBAMH,
COXPaHEHHUSl 3JI0pPOBbS U COOJIOACHHUS HOPM OKOJOTMYECKOrO TOBEJCHUS B
OKPYIKAIOIIEN CPELE;

® OCYIIECTBIATh MOUCK MH(popMamu GU3NIecKoro conepkanus B VHTepHeTe,
CaMOCTOSITENTLHO (POPMYIUPYS MMOMCKOBBIN 3aMpOC, HA OCHOBE UMEIOIINXCS 3HAHUHN 1
CpPaBHEHHUS JOIOJIHUTEIbHBIX HCTOYHUKOB BBIICHATh HH(MOPMALIUIO, KOTOpas
SIBJISIETCS] IPOTUBOPEUUBON MIIM MOKET OBITh HEIOCTOBEPHOM;

®1ICTIOJIb30BaTh MPU BBHINOJHEHUH YYEOHBIX 3aJlaHuil HayYHO-TIOMYJISIPHYIO
JauTepaTypy (DU3MUECKOTO COJEp)KaHUs, CIPaBOYHBIE MaTEpHallbl, PECYpChl CETH



WutepHer, BiaaeTb NpUEMaMU KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus
uH(OpMAaIU U3 OJIHON 3HAKOBOUM CHCTEMBI B IPYTYIO;

® C03/1aBaTh COOCTBEHHBIE MMCbMEHHBIC U KPATKHE YCTHBIE COOOIIEHNs, 000011as
UH(GOPMAIIMIO U3 HECKOJBKUX UCTOYHHKOB (PU3UYECKOTO COACpPN AHUsSA, B TOM YHUCIE
nyOJIMYHO TPEACTaBIATh PE3yJbTaThl TMPOCKTHOW WM  HCCIEI0BATEIbCKON
NeSATEIbHOCTH, MIPU 3TOM IPAMOTHO UCIOJIb30BaTh U3YUYEHHBIN MOHITUIHBINA anmapar
Kypca (GU3HMKH, COMPOBOXKATH BBICTYIICHHE MTPE3EHTAlIUECH;

® [IpU BBITIOJIHEHUH YYEOHBIX TPOCKTOB U UCCIIEIOBAHUM (PU3MUECKHUX TTPOLIECCOB
pacnpenensaTh 00A3aHHOCTH B IPYIIIIE B COOTBETCTBUU C IMOCTABIECHHBIMH 33Ja4aMH,
CIIEIUTh 3a BBINOJHEHUEM IUJJaHA JCHCTBUUA W KOPPEKTUPOBATH €ro, aJeKBATHO
OLICHMBATh COOCTBEHHBIM BKJIaJl B JCSATEIBHOCTh TPYIIBI, BBICTPAUBATH
KOMMYHUKATHBHOE B3aUMOJICHCTBYE, IPOSBIISISI TOTOBHOCTH pa3peaTh KOH(GIUKTHI.

K koHiy oOydenusi ¢ 9 knacce npenMeTHbIE PE3yJbTaThl HA YriyOJIEHHOM
YPOBHE JIOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHarOIIUXCSI YMEHHM:

® 1ICII0JIb30BaTh MOHATHUA (CHCTEMa OTCUETA, OTHOCUTEIBHOCTh MEXaHUYECKOTO
JBUYKEHUSI, HEBECOMOCTD U IIEPETPY3KH, LEHTP TSHKECTH, MEXaHUYECKUE BOJIHBI, 3BYK,
uHQpa3ByK U yIbTPa3BYK, JIEKTPOMArHUTHBIE BOJHBI, PEHTT€HOBCKOE H3JIyYEHUE,
IIKajga  3JIEKTPOMArHUTHBIX  BOJIH, MCTOYHUKH  CB€Ta, OJU30PYKOCTb U
JATbHO30PKOCTh, CIIEKTPbl HCIYCKAHMS W MOIJIONICHMs, anb(a-, OeTa- U ramma-
U3JTy4EHUS], U30TOIIBL, SiIEpHAs U TEPMOsIIepHasi JHEPTE€TUKA) U CUMBOJIUYECKHI SI3bIK
(GU3MKY NIPU pelIeHNH YYeOHBIX U MPAKTUUYECKUX 3a]1aY;

®YBEPEHHO  pa3inyaTb  SBJIEHUS  (paBHOMEPHOE UM  HEPaBHOMEPHOE
NPSMOJIMHEMHOE  JBWKEHUE, PaBHOYCKOPEHHOE TMPSMOJIMHENHOE  JIBUJKEHHUE,
CBOOOJHOE TMAaJEHUE TeJ, JBWKEHHE II0 OKPYKHOCTH, B3aUMOJCICTBUE T,
PaBHOBECHE MATEpUAJIBHOM TOYKH, pPEAKTUBHOE JBUXKEHUE, HEBECOMOCTb,
KosnebaTesbHOE  JBMKEHHE  (TapMOHUYECKHE, 3aTyXalollue,  BbIHYKICHHbIC
KOJIeOaHMs1), p€30HAHC, BOJIHOBOE JIBHJKEHUE (paclpOCTpPaHEHUE U OTPAKEHHUE 3BYKa,
uHTEeppepeHIus 1 Tudpakiys BOJH), MPIMOJIMHEIHOE pacpOCTpaHEHUE, OTPAKEHUE
U TPEJIOMJICHUE CBETA, MOJIHOE BHYTPEHHEE OTPAKEHHE CBETA, Pa3jloKEeHHE Oesoro
CBETa B CIIEKTP U CIIO)KEHUE CIEKTPAIBbHBIX LIBETOB, ECTECTBEHHAs PaJUOAKTUBHOCTD,
BO3HMKHOBEHUE JINHEMYATOIO CIEKTpa HU3JIy4EHUs) IO ONHUCAHUIO MX XapaKTEPHBIX
CBOMCTB U Ha OCHOBE ONBITOB, JEMOHCTPUPYIOUINX JaHHOE (PU3NYECKOE SBIICHUE;

® pacro3HaBaTh MPOSBICHUE W3YUYEHHBIX (PU3UUECKUX SIBJICHUI B OKpYKarOLIEM
Mupe (B TOM 4uciie PU3NYECKUE SIBJICHUS B MPUPO/JIE: MPUIUBbI U OTJIMBBI, IBUKEHUE
wiaHeT CONHEYHOM CHUCTEMBI, PEAKTUBHOE JBIWKEHUE JKUBBIX OpPraHU3MOB,
BOCIIPUSITUE 3BYKOB KMBOTHBIMH, 3E€MJIETPSCEHHE, CEICMUYECKUE BOJHBI, IIyHAMH,
9X0, IBETA TEJI, ONTUYECKHUE SIBJICHUS B IPUPOJIE, OUOIOTrHYECKOE AEHCTBUE BUAUMOTIO,
yAbTPauoIETOBOTO U PEHTTEHOBCKOTO M3TyYEHUH, €CTECTBEHHBIN PaguOaKTUBHBIN
$oH, KOCMHYECKHE JIy4H, DPaJUOAKTUBHOE U3IyUYEHHE MPHUPOAHBIX MHUHEPAJIOB
NENUCTBHE PATMOAKTUBHBIX U3IyUYEHUI HA OPTaHNU3M YEJI0BEKA), IPU 3TOM IIEPEBOIUTH
MPaKTUYECKYIO 337]a4y B Y4e€OHYIO, BBIACNATh CYIIECTBEHHbIE CBOWCTBA (MPU3HAKH)
bu3HYECcKuX SBJICHMI;

®ONKCHIBATh W3YUYEHHBIE CBOWCTBA TeNl M (PU3UYECKHUE SBJICHUS, HCIONb3YS
¢duznyeckre BETUUUHBI (CPEAHSISI 1 MTHOBEHHAs! CKOPOCTh Tella MPU HEPaBHOMEPHOM
JBUKEHUN, YCKOPEHHE, IEPEMEIIEHUE IPU PABHOYCKOPEHHOM MPSIMOJIMHEWHOM
JBUKEHUU, YTII0Basi CKOPOCTh, LIEHTPOCTPEMHUTENILHOE YCKOPEHUE, CHJIa TPEHUS, CHIIa
YOPYTOCTH, CUJIA TSDKECTH, YCKOPEHHE CBOOOHOTO aJCHUs, BEC Tella, LIEHTP TSHKECTU
TBEPOrO Tea, UMITYJIbC TeJa, UMITYJIbC CHJIbI, MOMEHT CHUJIbI, MEXaHHuUecKas paboTa



Y MOIIHOCTb, MOTCHIMAIbHASL 3HEPTUs TeJa, MOJHATOTO HaJl MOBEPXHOCTHIO 3EMIIH,
MOTEHUIHUAJIBHAS JHEPTHsl CKAaTOW MPYXKUHBI, KHUHETHUYECKAas DSHEPrus, IOJHAs
MEXaHUYECKasl SHEPrus, NEPUOJ U YAaCTOTa KOJeOaHUH, Mepruol MaTeMaTHYECKOro 1
NPY>KUHHOTO MAasiTHUKOB, JJIMHA BOJIHBI, TPOMKOCTb 3ByKa U BBICOTA TOHA, CKOPOCTh
CBETa, MOKa3aTeslb MPEJOMIICHUSI CpeJibl), MPU OMUCAHUU MPABUIBLHO TPAKTOBATH
bU3MYECKU CMBICT UCIOJIb3yeMbIX BEIMYMH, WX O0O3HAYEHUS U €IUHMIIBI
bu3nYeCKUX BENWYHH, HAXOAUTHh (POPMYJBI, CBS3BIBAIOIIUE NAHHYIO (PU3NYECKYIO
BEJIMYMHY C APYTMMHU BEJIMYMHAMH, CTPOUTH TpadUKH H3YUCHHBIX 3aBHCHMOCTEN
(bU3MYEeCKUX BEJIUYUH;

® XapaKTepu30BaTh CBOMCTBA T, PU3NUECKHE SIBJICHUS U MPOIIECChI, UCIIONb3YS
3aKOH COXPAaHEHUs YHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUSI, TPUHIUII CYTIEPIIO3ULIUN
CWJI, IPUHUMI OTHOCUTENbHOCTH ['anuies, 3akoHbl HBIOTOHA, 3aKOH COXpaHEHHs
MMITYJIbCA, TEOPEMY O KHHETHYECKON IHEPTHH, 3aKOH ['yKa, 3akoH bepHyiu, 3aK0HbI
OTpaXXEHUSI U MPEJOMJICHUS CBeTa, GOPMYITy TOHKOW JIMH3bI, IJIAHETAPHYIO MOJIETh
aToMa, HYKJIOHHYIO MOJEIb AaTOMHOIO $/pa, 3aKOHbl COXPAaHEHUs 3apsoBOr0 M
MacCOBOTO 4YHCEI MpH SAJIEPHBIX pEAKUMSIX, HPH 3TOM pPa3InyaTh CIOBECHYIO
(OpMYIUPOBKY 3aKOHA U €r0 MaTEMAaTUYECKOE BbIPAKEHUE;

®CTPOUTh (PU3UUECKUE MOJEIU PEATbHBIX OOBEKTOB, MPOLECCOB U SIBICHUH,
BBIIETISATh TIPU 3TOM CYIIECTBEHHbIE U BTOPOCTEIIEHHBIE CBONCTBA OOBEKTOB,
IPOLIECCOB, SIBICHUN, IPUMEHATh (PU3NUECKHE MOJETH AJIs OObACHEHUS (PU3NUECKUX
MPOIIECCOB U PEIICHUsI YUCOHBIX 3a/1a4;

¢ 00BACHATH (PU3UUECKUE SIBJICHUS, MPOLIECCHl U CBOMCTBA TEJ, B TOM YHCIIE B
KOHTEKCT€ CUTyalluidl MpPaKTUKO-OPUEHTUPOBAHHOIO  XapakTepa, W  peliarh
KayeCTBEHHbIE 3aJjaud, B TOM 4YHUCJIE TpeOyIOIIMEe YHUCIEHHOTO OLIEHWBAHUS
XapaKTEepPHbIX 3HAUYECHUM (U3NYECKUX BEIUYMH, IPU ITOM BBIOMpAaTh aJEKBATHYIO
($u3NYECKYI0 MOJENb, BBISBISATh MPUUMHHO-CIEACTBEHHbIE CBS3M U BBICTPAaUBATh
JIOTUYECKYIO LIEMOYKY PACCYX ICHUM U3 2—3 MIaroB ¢ ONOPOU Ha U3YUYEHHBIE CBOKMCTBA
dbuznyecKux sIBJICHUMN, (PU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJICIIH;

® YBEPEHHO PEIIATh PAacUYETHBIC 3a/ayd MO M3ydyaeMbIM TeMaM Kypca (U3HKH,
BBIOMpAs aJICKBAaTHYIO (DU3UYECKYIO MOJIENb, C UCIIOJIH30BAHUEM 3aKOHOB U (hOPMYII,
CBSI3BIBAIOIIUX (PU3UUECKHE BEJIMYMHBI, 3aMIUCHIBATh KPATKOE YCIOBHE U Pa3BEPHYTOE
pEelIeHue 3a7a4t, BBISBIIATh HETOCTAIOLIUE WIH U30BITOYHBIEC JAHHBIE, 000CHOBHIBAThH
BBIOOp METOJa pEelIeHHs 3aJaud, MCHOJb30BAaTh CIIPABOYHbBIC JTaHHBIE, MIPUMEHSTH
METO/Ibl aHAJIN3a pa3MEepPHOCTEN, UCTIOIB30BaTh IpahuuecKrue METO bl peLICHUS 3a/1a4,
OpOBOAUTH  MaTeMaTHYecKue  MpeoOpa3oBaHusi U pacy€rbl,  OLIEHUBATh
PEANMCTUYHOCTh MOJYYEHHOrO 3HA4Y€HUS (PU3MYECKOW BEIMYMHBI U OINPEACNAThH
pa3MepHOCTh (PU3HYECKOW BEIMYUHBI, TOJTYYEHHOU NP PEIICHUH 3a/1a4u;

® pacro3HaBaTh MPOOJIEMbI, KOTOPHIE MOXKHO PELIUTh MPU MOMOIIN (HPU3UIECKUX
METOJIOB, M TMpeasiaraTb OPHUEHTUPOBOYHBIA CIOCOO pelIeHus, B OMNHCAHUU
WCCJIEIOBAHMS PACIIO3HABAThH MPOBEPSIEMOE MPEAIIONIOKEHUE (TUIOTE3Y), OLIEHUBATH
MPaBUIBLHOCTD MOPSI/IKA MPOBECHUS UCCIIEI0BAHNS, MHTEPIPETUPOBATH MOTYyUESHHbBIN
pe3yJbTarT;

® [IPOBOJIUTH OIBITHI MO HAOIIOJEHUIO (PU3NYECKUX SIBICHUN WIH (PU3UYECKUX
CBOMCTB TeJl (M3y4eHHE BTOpPOro 3akoHa HbBIOTOHA, 3aKOHA COXpaHEHUs HHEPIUH,
3aKOHA COXPAaHEHHsI HMITYJIbCa, JIEWCTBHE 3aKOHAa bepHy/UIM M BO3HMKHOBEHHUE
NOABEMHON CHIIBI KPbLJIa, 3aBUCMMOCTD Mepuoja KojieOaHuN NpyKMHHOTO MasiITHUKA
OT MaccChl Tpy3a U KECTKOCTU MPY>KUHBI U HE3aBUCUMOCTb OT AMIUIMTYAbl MAaJIbIX
Kosie0aHul, IPSIMOJIMHEHHOE paclpoCTpaHEHHE CBETa, pa3siokeHHue Oeoro cBeTa B



CIEKTp, U3yUEHUE CBOMCTB N300paKEHUsI B INIOCKOM 3€pKaJjie U CBOMCTB NU300payKeHUs
npeaMeTa B COOMparoleil JIMH3€E, HaOI0IeHNE CIUIOIIHBIX U JIMHEWYaThIX CIIEKTPOB
u3My4deHus): (QOopMyIUpOBaThH MPOBEpsieMOe MPEIANoJoKeHHue (TUIoTe3y) O
BO3MOXKHBIX pe3yJibTaTaX HaOIOJIEHUHN, CaMOCTOSATEIbHO COOMpPATh YCTAaHOBKY H3
U30BITOYHOTO Habopa 00OpYyJOBaHMs, OIMCHIBATH XOJ ONbITa U (POPMYJIUPOBATH
BBIBO/IbI;

®[IPOBOJIUTh NPU HEOOXOAMMOCTH CEPHUI0 MPSAMBIX H3MEPEHMH, OIpeaesiss
CpellHEE 3HAYCHHE U3MEPSAEMOM BEIUYUHBI U ONPENENsis MOIPEIIHOCTh PE3yJIbTaTOB
NPSIMBIX U3MEPEHMI, 0OOCHOBBIBATH BHIOOP crocoOa M3MepeHus (M3MEPUTETHLHOTO
npuodopa);

® [IPOBOJIUTh KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEJIIMYMH (CPEIHAS CKOPOCTh U
YCKOpEHUE Teja IPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHUE CBOOOIHOTO NAJACHHUS,
KECTKOCTh MPYKUHBI, KOYPPHUIIMEHT TPEHUS CKOIbKEHUs, MEXaHHUecKas paboTra u
MOIIIHOCTh, YacTOTa W MEpPUOJ KOJeOaHUl MaTEeMaTUYECKOTO MW MPYKUHHOTO
MasiTHUKOB, (POKYCHOE PAacCTOSTHUE COOMpAaoIied JIMH3bI U €€ ONTHYecKas CHIa,
paZMOaKTUBHBIN (POH) C HCHOJB30BAaHUMEM AHAJOTOBBIX M LU(MPOBBIX MPUOOPOB:
000CHOBBIBaTh BBIOOpP METOJIa U3MEPEHUS, INTAHUPOBATH U3MEPEHHU S, CAMOCTOSITEIIBHO
coOupaTh SKCIEPUMEHTAIbHYIO YCTAHOBKY, BBIYMCIISITH 3HAYEHUE BEJIUYMHBI U
aHaAJIM3UPOBaTh IOJYYECHHBIE pE3yJbTaThl, OLICHWBAs IOTIPEHIHOCTh PE3yIbTATOB
KOCBEHHBIX U3MEPEHUN;

® [IPOBOJIUTh SKCIIEPUMEHTAJIbHBIE HMCCIIEAOBAHUS 3aBUCUMOCTEN (PU3NUYECKUX
BEJIMYUH (3aBUCUMOCTh IYTH OT BPEMEHU INpPU PABHOYCKOPEHHOM IBHMKEHUU O€3
HaYyaJIbHOW CKOPOCTHU, 32aBUCUMOCTb CHJIbI TPEHHSI CKOJIbKEHUS OT CHUJIbl HOPMAJIBHOTO
JaBJICHUs, MepHoJa KoyieOaHUIl MaTeMaTHYeCKOro MasiTHUKa OT JJIMHBI HUTH,
OIpe/ieNIeHNE YCKOPEHUs CBOOOIHOIO MaJACHMs, UCCIIEIOBAaHIE U3MEHEHUSI BETMUMHbI
Y HalpaBJeHMs] HHIYKIIMOHHOTO TOKAa, 3aBUCUMOCTb yTJla OTPAKEHUS CBETa OT yrIja
NaJeHus, yria MpeJoMIIEHUs OT yTriia MaJeHusi CBETOBOTO JIy4a, UCCIIEIOBAHUE TPEKOB:
M3MEpPEHHUE SHEPTUU YaCTHUIbI IO TOPMO3HOMY yTH (110 (hoTorpadusiM)): COBMECTHO
c yuureneMm (OpMyIHpOBaTh 3aJady M TUIIOTE3y HCCIEIOBAHMs, CaMOCTOSTENIbHO
IUIAHUPOBAaTh HUCCIIEOBAaHUE, CaMOCTOSITEIbHO COOMpaTh SKCIEPUMEHTAIBHYIO
YCTaHOBKY, MPEACTABIIATh MOJYYEHHbIE 3aBUCUMOCTH (PU3NYECKUX BEJIWYMH B BHJIE
TabNuL U rpauKOB, OLIEHUBATH MOTPEIIHOCTH, AENaTh BBIBOJBI MO pE3yJibTaTaM
WICCJIEIOBAHNS;

ecoOIOIaTh MpaBwiia O€30MacHOrO TpyJa Mpu padore C JabOpaTOPHBIM
o0opy10BaHUEM;

® XapaKTepU30BaTh MPUHIUIBI JEHCTBUS W3YYEHHBIX MPUOOPOB, TEXHUYECKHUX
YCTPOMCTB M TEXHOJOTMYECKHUX MPOLECCOB C OMOPOM HA UX ONMHUCAHUS (B TOM YHUCTE:
CIOUAOMETp, AATUYUKHU MOJIOKEHUS, PACCTOSIHUS U YCKOPEHUs, PAKeTa, 3XO0JOT, OUKH,
nepuckor, (Qoroammapar, MHKPOCKOI, TEJIECKOIN, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKOI, JO3UMETpP, Kamepa BuiabcoHa), HCIONB3ys 3HAHUS O CBOMCTBax
bu3nUecKux SBJICHUN U HEOOX0AUMble (PU3MUECKHE 3aKOHOMEPHOCTH, UCIIOJIb30BATh
CXeMbl M CXEMAaTU4YHbIE PHUCYHKHM U3YUYEHHBIX TEXHUYECKUX  YCTPOMCTB,
U3MEPUTENIbHBIX MPUOOPOB U TEXHOJOTMUYECKUX IMPOILIECCOB MPU PELICHUH y4eOHO-
IPAKTUUECKUX 3a/1ay, ONITUYECKUE CXEMBbl JJIsl TOCTPOCHUS U300paKeHUN B IIIOCKOM
3epKaJie U coOuparolei JMH3E;

® IPUBOJIUTH MPUMEPHI (HAXOAUTH MHPOPMALIMIO O MPUMEPAX) MPAKTHUECKOTO
UCIIOJIb30BaHUsl (PU3MYECKUX 3HAHUU B TOBCEJAHEBHON JXHU3HU MJisi oOecreyeHus
Oe3omacHOCTH TpuU OOpameHuu ¢ TpudOpaMu W TEXHUYECKUMH YCTPOMCTBAMH,



COXpaHEHHUs! 3JI0pPOBbsi U COOJIIOJICHUS HOPM SKOJOTMYECKOrO IIOBEJECHUS B
OKPYIKarOIIEH CPELE;

® OCYyIIECTBIATh MOUCK MH(pOpManmu Puzndeckoro cojepkanus B MHTepHere,
CaMOCTOSITENIbHO (OPMYJIMPYs TOUCKOBBIM 3ampoC, HAXOAWUTh IMYTH OINpPEACICHUS
JIOCTOBEPHOCTH TOJy4EeHHOW HWH(OpPMAIMM Ha OCHOBE HMEIONIUXCS 3HAHUN U
JOTIOJIHUTENBHBIX HCTOYHUKOB;

®ICII0JIb30BaTh TPHU BBHINOJHEHUM YYEOHBIX 3aJaHUN HayYHO-TIOMYJISIPHYIO
JIUTEPATypy (PU3MYECKOTO coliepKaHUs, CIPABOYHBIE MaTepUalibl, PECYpChl CETH
WuTtepuer, BianeTe MNpuUéMaMH KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs
uH(OpMAIUU U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO;

eCco3/1aBaTh COOCTBEHHBIE IHMCHMEHHBIE W YCTHBIE COOOIICHHS Ha OCHOBE
uH(pOpMAIUU U3 HECKOJbKUX HCTOYHUKOB (DU3MUYECKOTO COACpPKAHMS, MyOJIUIHO
MPEACTABIATh PE3YJIbTaThl MPOEKTHOW WM HCCIENOBATENBCKONW JNEATEIIBHOCTH MPU
3TOM I'PAMOTHO UCHOJIb30BaTh U3YUYECHHBIN MOHATUWHBIN anmnapaTr n3y4aeMoro pasaena
(GU3MKKM U CONPOBOXJATh BBICTYIUIEHWE Npe3eHTauueld ¢ y4ETOM OCOOEHHOCTEH
ayAUTOPUU CBEPCTHUKOB.
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7 KJIACC
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(ungposbie)
Ne n/m HaumeHoBaHue pa3/iesioB M TeM NPOTrPaAMMbI KouTtpoabHbie IMpakTHueckue
Bcero o0pa3oBaTe/ibHbIE
pecypchl

Paznen 1. ®usnka u e€ poJsib B MO3HAHUHU OKPYKAKOIIEr0 MUPa
1.1 ®dusnka — HayKa O MPUPOIE 2
1.2 dusnyeckue BETMIUHBI 4
1.3 EcTtecTBeHHO-Hay4YHBIN METO]] IO3HAHUS 2

Uroro no pazneny 8

Pa3nes 2. [lepBoHayabHbIe CBeeHHUS] O CTPOEHHH BellecTBA
2.1 CtpoeHue BelecTBa 2
2.2 JIBroKeHre U B3aUMO/ICMCTBHUE YaCTHUII BEIIECTBA 4
2.3 ArperatHble COCTOSIHUS BEILIECTBA 1

Hroro no pazneny 7

Paznen 3. [IBuskeHue U B3auMoO/IeiicTBHE TeJl
3.1 MexaHn4ecKoe IBIKEHNE 10
3.2 WNuepuus, Macca, IIOTHOCTh 9
3.3 Cuna. Bujsr cun 15

Hroro no pazneny 34

Pasnen 4. laBiieHue TBEPABIX TeJl, KUAKOCTENH U ra3oB
41 [asnenue. llepenaua naBneHust TBEpAbIMU TEIAMU, 5

KHUJIKOCTSIMH U Ta3aMH

4.2 JlaBieHune »KUIKOCTH
4.3 ATMochepHoe naBiieHHE
4.4 JlefcTBHE KUIKOCTU U Ta3a Ha MOrPYKEHHOE B HUX TEIIO 12




Hroro mo pazneny 28
Pazgen S. Pabora 1 MOIIHOCTB. JHEPrust
5.1 PaGora u momntHOCTH
5.2 [IpocThie MeXaHU3MBI 2
5.3 MexaHudeckas SHePTHs
Hroro mo pazneny 19
Pa3nes 6. [loBTopuTte1bHO-000011a101IM I MOYJIb
6.1 [ToBTOPUTEIIEHO-0000IIAOIINI MOTYJTb 6
Hroro no pazneny 6
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8 KJIACC
KosmnuecTBo yacoB JJIeKTPOHHBIE
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Bcero o0pa3oBaTe/bHbIE
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pecypchbl
Pa3nen 1. TenioBble siB1eHUs
1.1 CrpoeHre 1 CBOHCTBA BEIECTBA 6
1.2 TennoBsle mpolecchl 33 1 6.5
Hroro mo pazneny 39
Pa3nes 2. DiieKkTpH4ecKue H MATHUTHBIE SIBJICHUSA
51 DneKTpUUYecKue 3apsiabl. 3apsHKEHHBIE Tella U UX 9 1
' B3aUMO/IeIICTBUS
2.2 [1oCTOSIHHBIN 2JEKTPUUECKUIN TOK 31 10
2.3 MarHuTHBIC SIBIICHHS 11 4
2.4 DNIeKTpOMarHuTHasE MHIYKIUS 7 1




Hroro mo pazneny 58
Pa3znea 3. [loBTOpuUTEIHHO0-00001IAOIMH MOYJIb
3.1 [ToBTOpPHUTENEHO-0000IIAOIIHIA MOTYITH 5
Hroro no pazneny 5
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 5 22.5
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3.1 ‘ DNEKTPOMArHUTHOE TTOJI€ U JIEKTPOMArHUTHBIC BOJTHBI 6 ‘
Hroro mo pazneny 6
Paznen 4. CBeToBble SIBJICHUS
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4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI 6
4.3 Paznoxxenne 6eoro cBera B CIIEKTP 2
Hroro no pazneny 16
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5.3 SnepHble peakuu 7
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6.1 Mexanunuaeckue siBleHus! (TOBTOPUTEEHO-0000IIat0ITHIA 5 3
' MOJIYJIb)
6.2 TenoBsie siBIEHUS (TIOBTOPUTEIHHO-0000IIAOIINI MOTYIIb) 3
6.3 ONEeKTpOMarHUTHbIE SIBIEHUS (IOBTOPUTEIBHO- 3 1
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