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PabGouas mporpamMma 1o (Qu3HMKE Ha YPOBHE OCHOBHOTO 0OIIETro 00-
pa30BaHMs COCTaBJICHA HAa OCHOBE IOJIOKECHUI U TpeOOBAaHUI K pe-3yibTaram
OCBOCGHHUsI Ha 0a30BOM YPOBHE OCHOBHOW 00pa30BaTENbHON MpPOTPaMMBI,
IpeAcTaBICHHBIX B (DeneparbHOM TOCYAapCTBEHHOM 00-pa3oBaTesIbHOM
CTaHgapTe OCHOBHOTO ob1ero oopazoBanus (PI'OC
000), a Taxxke ¢ yuérom DenepanbHON pabodel MporpaMMbl BOCIH-TAaHUS U
Konnenumu  mpenogaBanus ~— yyeOHoro — mpeamera — «®usmkay B
oOpa3oBaTeNnpHBIX OpraHm3anusax Poccuiickoit ®enepannu, peanm3y-FOMIX
OCHOBHBIE 00111€00pa3oBaTeIbHbIE IIPOrPAMMBI

NOACHUTEJIbHAA SANMUCKA

Conepxxanue IIporpamMbl HampaBiieHO Ha ()OPMHUPOBAHUE €CTE-CTBEHHO-
HAyYHOH TPaMOTHOCTH YYAaIIMXCSl M OPraHM3aAIMI0 HM3y-4eHHS (U3UKH Ha
JIeSITENIFHOCTHO OCHOBE B Hel y4YMTHIBAIOTCSI BO3MOYKHOCTH MpeAMETa B
peamuzanmu TpedoBanmit ®I'OC OO0
K IUIaHUPYEMbBIM JJMYHOCTHBIM M METalpeIMETHBIM pe3ysbTataM o0y4deHHUs, a
TaK)Ke MEXIPEIMETHBIE CBA3H €CTECTBEHHO-HAYYHBIX YUEOHBIX NMPEIMETOB Ha
YPOBHE OCHOBHOTO 00111eT0 00pa30BaHUs

B mporpamme onpenenstorcs OCHOBHBIE LeNH N3y4yeHus! pU3NKU Ha YPOBHE
OCHOBHOT'0 00111er0 00pa3oBaHus, INIAHUPYEMBbIe Pe3yb-TaThl OCBOCHHS Kypca
(M3HUKH: INYHOCTHBIE, METAIIPEMETHBIE, TPEeMETHbIE (Ha 6a30BOM ypOBHE)

[Iporpamma ycTaHaBIMBaeT paclpesielicHue y4eOHOro MaTepuana 1o rojam
oOyueHust (IO KiaccaM), MpeAnaraeT HPUMEPHYIO IOCHIEN0-BaTeIbHOCTD
N3y4YCHUS] TeM, OCHOBAHHYIO HA JIOTMKE Pa3BUTHS MPEA-METHOTO COJEpPKAHHA
n ydére BO3PACTHBIX OCOOEHHOCTEHl ydJammxcs, a TaKkKe HpUMEpHOe
TEMaTHYEeCKOe IUIAaHUPOBAHUE C YKa3aHWEM KO-JIMYECTBA YacOB HA M3yUCHHUE
KaXI0M TeMBl W TPUMEPHOH XapaKTePH-CTHUKOW y4eOHOW AeSTeNbHOCTH
YUaIUXcs, peaii3yeMoil ITp1 U3y-4eHUHU STHX TeM

IIporpamma MoXeT OBITH HCIOJIB30BAaHA YYUTEISIMH KaK OCHOBa [UIf
cocTaBieHus cBoMx pabouynx mporpamMm Ilpu paspaborke pabo-ueii
IpOrpaMMbl B TEMaTHYECKOM IUIAHUPOBAHWM [OJDKHBI OBITH  yYTEHBI
BO3MOKHOCTH HCIIOJIb30BaHUSA 3NEKTPOHHBIX (IIUPPOBBIX) 00pa30BaTEIBHBIX
pecypcos, SABJISTFOLIUXCS y4eOHO-MEeTOIMYECKU-MHU MaTepHalaMH
(MynbTUMEIUITHbIE TPOTPAMMBI, AJIEKTPOHHbIE YYEOHHKH M 33JaYHUKH,
JIEKTPOHHBIE ~ OMONMOTEKH,  BHPTyaJbHbIE  JIaDOpaTOpuH,  WIPOBBIE
NPOrpaMMbl,  KOJUIEKIMH  HHUQPOBBIX  00pa-30BaTENbHBIX  PECYPCOB),
peanusyronmx augakTuueckue BozMoxk-HocTH MKT, conmepixaHue KOTOPBIX
COOTBETCTBYET 3aKOHO/IaTEb-CTBY 00 00pa3oBaHUN

Pabouast mporpaMma He CKOBBIBAET TBOPYECKYIO MHUIIMATUBY yUU-TEICH U
MPEIOCTABISIET BO3MOXKHOCTH JUISl peATM3AIMH PAa3IHMYHBIX METOTUYECKHUX
ITOJIX0/IOB K MPENOJaBaHuI0 (DU3UKH MPU YCIOBUU CO-XPaHEHHUS 00s13aTeIbHON
YaCTH COJIeP KaHUs Kypca



OBLLAA XAPAKTEPUCTUKA YHEBHOIO NMPEAMETA «PU3NKA»

Kypc ¢msukn — cuctemooOpasyommii i  eCTeCTBEHHO-HAYyYHBIX
y4eOHBIX MpPEAMETOB, IOCKOJIbKY (U3NYECKHe 3aKOHBI JIe)KaT B OCHO-BE
MPOIICCCOB U SIBJICHUM, M3YY4aeMBIX XUMHEH, OHMOJIOTHCH, acTpOHO-MHEU U
¢usmaeckoil reorpadueii. Ou3MKa — 3TO MPEIMET, KOTOPHI HE TOJBKO
BHOCHT OCHOBHOW BKJaJ] B €CTECTBCHHO-HAYYHYI0 KapTHHY MHpa, HO |
npepocTaBisier Haubojee sICHble 00paslbl NMPUMEHEHHS HAayYHOTO METOAa
MMO3HAHUS, T. €. CII0co0a TOIydYeHUs JOCTOBEPHBIX 3HAHUU 0 mupe. Hakower,
(u3MKa — 3TO MpeaAMET, KOTOPBIi HapsiLy
C IpPYTUMH €CTECTBEHHO-HAYYHBIMH IPEIMETaMHU JOJDKEH IaTh IKOJIbHUKAM
NPE/ICTaBICHUE 00 YBJIEKATENLHOCTH HAay4YHOTO HCCIE-IOBAaHHMSA U PajloCTH
CaMOCTOSATEIIFHOTO OTKPBITHS HOBOTO 3HAHMS.

OpHa W3 TMMaBHBIX 3a7ad (U3MIECKOTO 00pa3oBaHHS B CTPYKType oOmero
00pa30BaHus COCTOUT B ()OPMHPOBAHUHU ECTECTBEHHO-HAYY-HOW IPaMOTHOCTH
U UHTEpeca K HayKe Y OCHOBHOM Macchl 0O0yd4aro-IUXCs, KOTOpPhIE B
JaNbHeHIeM OyIyT 3aHATHI B CaMBIX pa3HO\ 00pa3HBIX cdepax NesITeTHHOCTH.
Ho ne wMeHee BaxxHOM 33):[3‘{6171 SAB-JIICTCA BBIABJIICHUEC W IIOAI'OTOBKaA
TaJIaHTJIUBBIX MOJIOObIX JHOZ[CI‘;I JIIsL IIPOAOJKECHU S O6pa3OBaHI/Iﬁ u
manpHeime npodeccrHoHanb-HOH NeATENTPHOCTH B 00JAacTH €CTECTBEHHO-
Hay4YHBIX HCCIEIOBAHMH M CO3JaHMM HOBBIX TexHosoruil. CorjacHo
MIPUHATOMY B MEXAYyHa-pOIHOM COOOIIecTBe ompezeneHuto, «EcTecTBeHHO-
Hay4YHas TPa-MOTHOCTb — 3TO CIIOCOOHOCTH 4YeJOBEKa 3aHHMATh AKTHBHYIO
rpaXk-IaHCKYIO TMO3HUIHUIO MO0 OOIIECTBEHHO 3HAYMMEIM BOIIPOCAM, CBA3aH-HBIM
C €CTCCTBCHHBIMU HAayKaMH, U €TI0 'OTOBHOCTb MHTCPECOBATHCA €CTCCTBECHHO-
HAYYHBIMH HAesMHU. HaydHO TpaMOTHBIH YEeNOBEK CTPEMHTCS Y4acTBOBATh B
apryMEeHTHPOBAHHOM OOCYXICHUH MPO-0JeM, OTHOCSIIUXCS K €CTCCTBEHHBIM
HayKaM ¥ T€XHOJIOTHSIM, 9TO TpeOyeT OT HEro CIEAYIOINX KOMIETEHTHOCTEH!:

—\Hay4YHO OOBSCHSTH SIBICHUS,
—\olleHUBaTh ¥ IOHUMATh OCOOCHHOCTH HAYYHOTO HCCIeN0BaHuUs, —
\HHTEepPIPETUPOBATH JaHHBIC ¥ HCIOJIH30BATh HAYIHBIC JTOKA3a-

TENHCTBA JIJISl TIOTYYESHUS BBIBOJIOB.)»

N3ydenne pus3nku criocoOHO BHECTH PEMIAONINIA BKIIA B (JOPMH-POBAaHHUE
€CTECTBEHHO-HAYYHOU TPAMOTHOCTH OOYYarOIIHXCSI.

LENU N3YHEHUA YHEBHOIO NMPEOMETA «®U3NKA»

Ilenmn w3ydeHuss QU3MKM HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBa-HUS
onpenenensl B KoHnenmuu npenogaBanus yueOHoro npeamera «DPusnkay B
00pa3oBaTeNpHBIX OpraHm3anusax Poccuiickoit ®enepa-nuu, peamn3yrOINX
OCHOBHBIE 00IIe00pa30BaTeNbHBIE MPOTPAMMBI, YTBEPKIEHHOH peEIICHHEM
Komernn Munucrepctsa npocselenus Poccuiickoit denepanyy, NpoTOKOIl
ot 3 nexabps 2019 1. Ne [TK-4BH.



Henu uzyyenus Gu3uKu:

—\mpuoOpeTeHne HMHTEpeca W CTPEMIJICHUS OOYYAIOIMXCA K HAyd\ HOMY
U3YYCHHUIO TMPUPOIBI, PA3BUTUE HMX HHTEJUICKTYAIBHBIX M TBOPYCCKHUX
CIIOCOOHOCTEI];

—\pa3BUTHE NPEICTABICHUI O HAYYHOM METOJIC MO3HAHUS U (OPMHU-POBAHHE
HCCIICIOBATEIILCKOTO OTHOIICHHUS K OKPYIKAFOIIUM SIBIIC-HUSIM;

—\dopMupoBaHue HAYYHOTO MHPOBO33PCHUS KaK pe3ynbTaTa H3y-4CHHS
OCHOB CTPOCHHMS MaTepHX U (QyHIAMECHTAIBHBIX 3aKOHOB (DM3HUKH;

—\dopMupoBaHue MpeACTaBICHUHA O Ponu (GHU3UKH U PAa3BUTHS JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHIA;

—\pa3BuTHE TPEACTABICHHI O BO3MOXHBIX cepax Oyaymeir mpo-
(heCCHOHATIBHOM EATENbHOCTH, CBSI3aHHOW C (PU3MKOM, MOArO-TOBKA K
JanbHeieMy 00y4IeHUIO B TOM HAMPaBJICHHH.

JlocTikeHHe THX IIejel Ha YPOBHE OCHOBHOTO 0OIIETO 00pa3oBa-HHUs
obecrieunBaeTcst pelIeHHeM CIeAYIOIINX 3a/1a4: —\PHOOpeTeHNE 3HAHUI O
JIUCKPETHOM CTPOEHHH BELIECTBA, O Me-

XaHUUYECKHX, TEIUIOBBIX, JIEKTPUUECKHUX, MATHUTHBIX M KBAHTO-BBIX

SIBJICHUAX,

—\npuobpeTeHre yMEHHI OMUCHIBATh U OOBSCHATH (PU3MUYCCKUE SIB-JICHUS C
HCIOJIb30BAHUCM MMOJYYCHHBIX 3HaHPII7[;

—\OCBOGHHE METOJIOB PEIICHUS] MPOCTEHIIMX pPACUYETHBIX 3a7a4 C HC-
MOJb30BaHUEM  (U3MYECKUX  MOJENEH, TBOPYECKUX M  MPAKTH-KO-
OpPUEHTHPOBAHHBIX 337134,

f\pa?)BHTI/Ie yMeHI/Iﬁ Ha6J'IIO):[aTI) MPUPOAHBIC ABJICHUA W BBIMOJHATH OIIBITHI,
naboparopHbie  pabOTBl ¥ IKCIEPUMEHTAIbHBIE  HCCIEIO0-BaHUS  C
HCTIOIb30BaHUEM N3MEPUTENIBHBIX IPHOOPOB;

—\ocBoeHHe TPHEMOB paboThl ¢ MH(pOpMANUEH (U3MIECKOTO COAEP-KAHHUS,
BKJItOUasi MHOOPMALIMIO O COBPEMEHHBIX JOCTH)KEHMSX (HU3MKH; aHAIH3 U
KPUTHYECKOE OlIEHHBaHUE UH(OpMAIINH;

—\3HAaKOMCTBO cO cdepamu mMpohecCHOHATBLHON AeATeILHOCTH, CBSI-3aHHBIMU
¢ (U3MKOH, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHO-BAaHHBIMH Ha
JOCTHKEHHUAX (PU3NUECKOI HAyKH.

MECTO YYEBHOI'O NMPEOAMETA «®U3NKA» B YYHEBHOM TMJIAHE

B cootBerctBun ¢ ®I'OC OOO ¢ms3mka sABIsETCS 00g3aTEIBHBIM
MpeIMETOM Ha ypOBHE OCHOBHOTO 001Iero odpasosanus. /laHHas mporpamMma
IpeaycMaTpuBacT U3ydeHrne (U3NKU Ha 0a30BOM ypoB-He B 00béMe 238 4 3a
Tpu roga o0y4eHHs 1o 2 9 B HEAETIO B 7
n 8 kjaccax u no 3 4 B Hezeno B 9 kiacce. B TemarnyeckoMm 1uia\ HUpOBaHUHU
Ui 7 1 8 KJIacCOB MPEIoaracTcs pe3epB BpEeMEHH, KOTOPBIA yYUTEIh MOXKET
HCIOJIb30BaTh MO CBOEMY YCMOTPEHHIO, a B 9 Kjacce — MOBTOPUTENLHO-
0000 MOTYJTb.



COOEPXAHUE YHYEBHOIO NMPEAMETA «®PU3UKA»

7 knacc

Paszpnen 1. ®u3uka u e€ posib B IO3HAHUM OKPYIKAIOLIEr0 MHUpa

Omuka — Hayka o mpupone. SsneHus npupoxasl (MC ). ®Ousmue-ckue
SBJICHHS: MEXaHUYECKHUE, TEIUIOBBIC, JIEKTPHIECKHE, Mar-HUTHBIC, CBETOBEIE,
3BYKOBBIE.

®uznueckue BenmuuuHEL M3Mepenue ¢usnueckux BeandyuH. Ou-3udecKue

npudopsl. [TorpemrHocTs n3Mepenuii. MexxayHapoaHasi CUCTEMa eIUHUIIL.

Kak ¢msuka w [pyrue ecTeCTBEHHBIE HAyKH H3YYalOT TIPUPOIY.
EctecTBeHHO-HAYYHBIN METO/ MMO3HAHUSA: HAOIOACHNE, TIOCTAHOBKA HAYIHOTO
BOMPOCA, BBIIBMKCHHUEC THUIOTE3, OKCIEPHUMEHT II0 MPO-BEPKE THUIOTES,
oOBsicHeHHe HaOmogaeMoro sBieHus. OmnucaHue (QU3MYECKUX SBICHUN C
MTOMOIIBI0 MOJIEIICH.
Hemoncmpayuu
1. MexaHm4uecKue, TEIIIOBbIC, YICKTPUIECKIES, MAaTHUTHBIC, CBE-TOBBIC
SIBIICHHS.

2. Owmuueckue MpUOOPHI U MPOIIeTypa MPSIMBIX U3MEPEHHU aHA-JIOTOBBIM U
UPPOBBIM IIPHOOPOM.

Jlabopamopnsie pabomot u onbtmbt2

1. OnpenencHre EHH JENCHIS IIKATBI H3MEPUTEIFHOTO TIpH-00pa.

M3mepenue paccTosTHUM.

N3mepenue 06bEMa KUIKOCTH U TBEPOTO TeTIA.

Omnpenenenre pa3sMepoB MabIX TEJl.

W3mepenne TemnepaTypbl IpH MOMOIIH )KUAKOCTHOTO TEPMO-METpa 1
JlaT4MKa TEMIIEPATYPHI.

6. IIpoBeneHue ucciae0BaHUA 10 MPOBEPKE TMIOTE3bI: AAJIbHOCTH HONETA
IapyKa, MyIMIEHHOTO TOPU30HTAIBHO, TeM OOJIblIe, YeM OOoJIbIle BBICOTa
mycKa.

kv

Paspen 2. IleppoHayanbHble CBeleHHs 0 CTPoeHuH BellecTBa CTpoeHue
BEIIIECTBA: ATOMBI ¥ MOJIEKYJIBI, HX pa3Mepbl. OIBITHI,
JIOKa3bIBAIOIINE AUCKPETHOE CTPOCHUE BEIIECTBA.

1
MC — 31eMeHTBI CoACpxKaHUs, BKIIIOYAIOIUE MEXKIPEAMETHBIC CBA3U, KOTOPBIC

no/ipoOHee PacKphITH B TEMAaTHYECKOM IIJIAHUPOBAHHUH.

3neck W janee NPHUBOJMTCS PACIIMPEHHbIM IepedeHb J1abopaTopHBIX pa-00T H
OIBITOB, M3 KOTOPOTO YYUTENb JeJaeT BBIOOP M0 CBOEMY YCMOTPE-HHIO U C yYETOM
CIIMCKA HKCIEPHMEHTANBHBIX 3a/IaHNH, Ipe/IaraeMeix B pamkax OI'D o ¢pmsuke.



JBmkeHue yactull BeniectBa. CBs3b CKOPOCTH JBHXKCHUS YACTHI]
¢ TemrepaTypoil. bpoyHoBckoe nBuxeHue, Tuddy3us. Bzaumonaei-creue
YaCTHI] BEUICCTBA: PUTSHKCHUE U OTTATKUBAHHE.

ArperaTHbIC COCTOSIHUS BEIIECTBA: CTPOCHUE Ta30B, KHUIKOCTEH U TBEPIBIX
(kpucTayuMyeckux) Tel. B3anmMOCBsI3b MEXIy CBOW-CTBAMH BCIICCTB B
pa3HbIX arperaTHBIX COCTOSHHSAX W MX aTOM-HO-MOJICKYJISIPHBIM CTPOCHHUEM.
OCOOCHHOCTH arperaTHBIX COCTOS-HUN BOJIBL.

Hemoncmpauyuu

1. Habnronenne OpOyHOBCKOTO JBIMKEHUSI.

2. Habmronenue quddysuu.

3. HaOmronenue siBIeHAN, OOBACHIIOMNXCS TPUTSHKEHIEM HITH
OTTAJIKMBAHUEM YaCTHI] BEIICCTBA.

Jlabopamopnsie pabomot u onvimut

1. OueHka quameTpa aToMa METOZOM PSIIOB (C HCIONb30BaAHUEM
(dotorpaduii).

2. OrbITHI M0 HAOIOJCHUIO TEIIOBOTO PACIIMPEHUS T'a30B.

3. OmbIThI 10 0OHAPYIKEHHIO ACHCTBUS CUII MOJIEKYJISIPHOTO MPH-TXKSHUSL.

Pasnen 3. /IBuskeHue U B3auMojieilicTBHE TeJl

Mexannueckoe IBIDKEHHE. PaBHOMEpHOE M HEPaBHOMEPHOE JBH-KCHUE.
Cropoctb. CpenHsis CKOPOCTh NMPU HEPABHOMEPHOM JIBMKe-HUU. Pacuér mytu
Y BPEMEHHU JIBUKCHHSI.

SlBnenue mHepuuu. 3aKoH MHEepUUU. B3ammonelcTBue Tesl Kak NpUYMHA
W3MEHECHHsI CKOPOCTH IBIDKEHHs Tel. Macca Kak Mepa HHEPTHOCTH Tela.
[TnoTHOCTP BemecTBa. CBSI3b INIOTHOCTH C KOJIM-YECTBOM MOJIEKYJT B SIMHUIIE
00bEMa BemiecTra.

Cria Kak XapaKTepHCTHKa B3auMOJeHCTBUS Ted. Criia yIpyro-cTd U 3aKOH
I'yka. V3mepeHue cuiibl ¢ MOMOIIBIO TWHAMOMETpA. SIB-JIeHHWE TATOTEHUS U
cuna tsokectd. Cmnma Tsbkectd Ha npyrux 1ora-Herax (MC). Bec Tema.
Hesecomocts. CrnokeHue cuil, HamnpaBiI€H-HBIX [0 OJHOM MPSIMOM.
PaBHoneiicTByromas cui. Cuna Tperus. TpeHue CKOIbKEeHUS H TPEHUE TTOKOSL.
Tpenue B npupoze u rexauxe (MC).

JHemoncmpayuu

HabOmroneHre MeXaHMYeCKOro JIBHKCHUS Tela.

M3mepeHne CKOpOCTH MPSMOIUHEHHOTO JBUKCHHUS.
Habnronenue sBIeHUS HHEPIIHH.

HabmoneHne u3MeHeHUs] CKOPOCTH IPH B3aUMOICHCTBUH TEIL.
CpaBHeHue Macc Mo B3aUMOJICUCTBHUIO TEIL.

CrnosxeHue cuil, HalpaBJjIeHHbIX 110 OJHOU MPSIMOK.

Al e



Jabopamopnsie pabomol u onvimut

1. OmpeneneHne CKOPOCTH PaBHOMEPHOTO IBIKCHHUS (IIAPHUKA B KHUIKOCTH,
MOJIENTN SJIEKTPUIECKOTO aBTOMOOWIIA U T. 11.).

2. Ompenenenne cpenHeil CKOPOCTH CKOIBKEHHUS OpycKa WM [Ia-pHKa I10

HAKJIOHHOH IJIOCKOCTH.

OmnpeneneHne MIOTHOCTH TBEPAOTO TEMA.

4. OnbITH, IEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsbKeHHs (1e-hopMaryn)
HPY>KHHBI OT MIPUIOKEHHON CHIIBI.

5. OmbITHI, IEeMOHCTPUPYIOLINE 3aBUCUMOCTD CHIIBI TPEHHUS CKOJIb-XKEHUS OT
CHUIBI IaBJICHUS M XapaKTepa CONMPHUKACAIOIINXCS TT0-BEPXHOCTEH.

hed

Pa3nen 4. [laBnenne TBEPABIX TeJl, ;KHAKOCTel U ra3oB JlaBieHue.

CriocoObl YMEHBIICHUS U YBEIUUCHUS qaByieHus. J[aB-

JICHHE Ta3a. 3aBUCHMOCTh JaBIICHHS ra3a oT 00séMa, Temneparypsl. [lepenada
JAaBJICHUS TBép[[I)IMI/I TCIaMH, XHUIKOCTAMHW H Ta3aMHu. 3akon Ilackais.
ITneBMaTHUECKHE MAIIHHBL. 3aBHCHUMOCTD JaBJIC-HUSA KUIKOCTHU OT I‘J'Iy6I/IHI)I.
I'mppocratnyeckuii napanokc. CooO-1maromyecss cocynpl. [ HapaBinyeckue
MCEXaHHU3MBI.

Atmochepa 3emmn u atMocepHoe naBieHue. [[puauHb cyIie-CTBOBaHUS
BO3AyIIHOW  oOomouku  3emuu.  Omeir  Toppuuemnu.  M3-mepenue
aTMoc(epHOro JaBieHHs. 3aBUCUMOCTb aTMOC(HEPHOTO ABJICHHSI OT BBICOTHI
HaJa ypoBHeM Mops. [Ipubops! st n3MepeHus aTMOCc()EPHOTO TaBIICHHUS.

JleficTBUEe JKMOKOCTM M ra3a Ha IIOIpYKEHHOE B HHUX Teno. Breiran-
KuBatomas (apxumenoBa) cwia. 3akoH Apxumena. [lmaBanme Ten.
Bosnyxonnasanue.

Jemoncmpayuu
3aBHCUMOCTb JaBJICHUS ra3za OT TEMIEPATYpBI.

Ilepenaya naBiaeHMs )KUIKOCTHIO U Fa30M.

CooOmaromuecs COCy/Ibl.

I'uppasnuyeckuii npecc.

[posiBienue aeiicTBUs aTMOC(HEPHOTO TaBICHUS.

3aBUCHMOCTbH BBITAJIKUBAOLIEH CHJIbI OT 00bEMA TOTPYKEHHOM YacTh
TeNa M IIIOTHOCTH KHUIKOCTH.

7. PaBeHCTBO BBITAIKUBAIOIIEH CUIIBI BECY BBITECHEHHOMN KUAKO-CTH.
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8. YcnoBue raBaHus TeN: IUIABAHUE WIIK MTOTPY>KEHUE TEll B 3a-BUCHUMOCTH
OT COOTHOIIIEHUS IIJIOTHOCTEN TeNa U KHUOKOCTH.

Jabopamopnsie pabomol u onvimul

1. HccnenoBaHue 3aBUCUMOCTH Beca Tela B BOJIE OT 00bEMa morpy-kEHHON
B )KHJIKOCTB YaCTH Tela.



2. OrmpenesneHue BHITAIKUBAIOLIEH CUJIbI, AEHCTBYIOLIEH Ha Telo,
MOTPYXEHHOE B HKUIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOLIEH CHUJIBI, IEUCTBYIO-IIIEH Ha
TE€JI0 B KHUIKOCTH, OT MaccChl Tela.

4. OnbITH, AEMOHCTPHUPYIOIIME 3aBHUCHMOCTh BBITAIKHUBAIONIEH CHIIBI,
JICUCTBYIOILIEH Ha TEJI0 B JKUAKOCTH, OT 0OBEMa MOrpy-KEHHOH B
JKUIKOCTD YaCcTH TeNa U OT TUIOTHOCTH KHUJIKOCTH.

5. KoHcTpyupoBanue apeomMeTpa Wik KOHCTPYUPOBAHUE JIOAKH U
onpeneneHue €€ rpy30noabEMHOCTH.

Pa3gen S. PaGoTa u MOIIHOCTL. DHeprus

Mexanmdeckas padota. MOIIHOCTE.

[IpocTeie MexXaHH3MBI: pbIYAr, OJIOK, HAKIOHHAs IUIOCKOCTb. I[IpaBmiio
paBHOBecHs phryara. lIpruMeHeHHe MpaBWia pPaBHOBECHS phlyara K OJIOKY.
«3onoroe mpaBwio» Mexanuku. KIIJ[ mpocteix MexanusmoB. IIpocteie
MEXaHHU3MBI B OBITY M TEXHUKE.

Mexanuueckast 3Heprus. Kunetnueckas ¥ TOTCHLMAlbHAas JHEP-THU.
[IpeBpamieHue OAHOrO BUAA MEXAaHMYECKOHM SHEPrud B JPYrol. 3aKkoH
COXpaHEHMs YHEPTUU B MEXaHHUKE.

Hemoncmpauyuu

1. Ilpumepsl MPOCTHIX MEXaHU3MOB.

Jabopamopnwvie pabomovi u onvimul

1. Ompeznenenue paboOTHI CHIIBI TPEHNUS NIPH PABHOMEPHOM JABHKE-HHUHU TEla

10 TOPH30HTAIEHOH ITOBEPXHOCTH.

2. UccnenoBanue ycinoBUi paBHOBECHS pblyara.

3. Usmepenue KIIJI HaKIIOHHON TIOCKOCTH.

4. V3zyueHme 3aKOHa COXPAHEHHS] MEXaHUUECKOHN YHEPTHH.
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Paznea 6. TenioBuie iBJIeHUS

OCHOBHBIE TOJIOKECHUS MOJIEKYISIPHO-KMHETHYECKOH TEOPHH CTPOCHHUS
BemiecTBa. Macca u pa3Mepsl aTOMOB U MOJIEKyJ. OIBITHI, TOATBEPKIAIOIIHE
OCHOBHBIC ITOJIOXKCHUA MOHEKyJ'IS[pHO—KPIHGTI/I‘IG—CKOﬁ TCOPUH.

Mopenu TBEPAOTO, >XKUIKOTO U Ta3000pa3HOTO COCTOSHUH Belle-CTBa.
Kpucrammuueckue u amopdusie Tena. OObsICHEHUE CBOMCTB I'a30B, JKUIKOCTEH
U TBEPIBIX TEJl HA OCHOBE MOJIOKEHUN MOJIEKY-JISIPHO-KMHETUYECKOW TEOPHH.
CMmauvBaHWe U KaWUISIPHBIE sIBJIe-HUA. TeTIoBo€e paciiipeHne U ckaTue.

Temneparypa. CBs3b TeMIEpaTypbl CO CKOPOCTHIO TETUIOBOTO JIBU-KEHHS
4acTHIl.



Buytpennsis sHeprus. Crnoco0bl W3MCHEHHS BHYTPCHHEH JHEp-TUU:
Terjionepenadya ®W  COBepIIeHHWe  paboTel.  Buael  Teruronepemavn:
TEIJIONPOBOJHOCTh, KOHBEKIIHUS, U3TyUCHHUE.

KomnuectBo TenmoTel. Y aenbHas TEMIOEMKOCTE BEIECTBA. Te-INI000MEH U
TEIUIOBOE PaBHOBECHE. Y PaBHEHHUE TEILIOBOTO OaaHca.

IInaBneHre W OTBEplEBaHUWE KPHUCTANIMYECKUX BEUIECTB. Y AENb-Has
Terorta ruiaBneHus. IlapooOpa3oBanue u konaeHcauwus. Mcna-penue (MC).
Kunienue. Y aenpHas Temiota napooOpa3oBaHus. 3aBU-CHMOCTh TEMIICPATYPhI
KHIICHUSI OT aTMOC(EPHOTO AaBICHHS. Bi1axXHOCTh BO3ayXa.

DHeprust ToruMBa. Y IelibHasl TeIIOTa CrOPaHHS.
Ipuranuner pabotsl TermoBslx apuratenei. KIIJ[ TermnoBoro nsuratens.
TermoBble NBUTATENH U 3allUTa okpyxaroen cpeast (MC).

3aK0oH COXpaHEHUs W TPEBpalleHHUs SHEPTUM B TEIUIOBBIX MPO-Ieccax
MOQO).

Hemoncmpayuu

1. HabnromeHue OpOYHOBCKOTO IBHKCHUSI.

2. Habmonenue quddysuu.

3. HaOxroneHue siBICHAN CMauyMBAaHUS M KAIMUISIPHBIX SIBIIC-HIH.

4. HaGmoneHue TeIUIOBOTO PACIIMPEHHS TEJ.
V3MeHeHue naBieHns ra3a pyu M3MEHEHNH 00bEMa 1 HarpeBa-HUN HITH
OXJIKACHHH.
[TpaBuna n3MepeHus: TeMIepaTypsbl.
. Bunsl reruonepenaun.
OxJa)xaeHre pH COBEPIICHUH PaOOTHI.
9. HarpeBanue npu coBepuIeHUH pabOTHl BHEITHIMH CHIIAMH.
10. CpaBHeHHE TEIIIOEMKOCTEH Pa3NUYHBIX BEIIECTB.
11. HabmroneHne KUMEHUs.
12. HaOmoneHne NOCTOSHCTBA TEMIIEPATyphl IIPH TUIABJICHHH.
13. Mopenu TEIIOBBIX IBUTATENEH.
Jlabopamopnsie pabomovt u onvimut
1. OmbITHI IO OOHAPYXKEHUIO JCHCTBHS CHII MOJIEKYJISIPHOTO MPH-TSDKEHHUS.
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2. OTBITHI IO BBIPALIMBAHMIO KPUCTAIIOB IOBAPEHHOW COJIM MIIM caxapa.

3. OmBITHI IO HAOIOJICHHUIO TEILIOBOTO PACIIUPEHHUS T'a30B, )KUI-KOCTEH U
TBEPJBIX TEI.

4. OmpeneneHue NaBiIeHUS BO3AyXa B OJJIOHE MITIPHUIIA.

5. OmBITHI, IEMOHCTPUPYIOUTHE 3aBUCUMOCTD JABJICHUS BO3IyXa OT €ro
00BEMa U HaTPEBaHUS WK OXJIAXKICHHUS.



6. IIpoBepka rUNOTE3bl TMHECHHON 3aBUCHMOCTH JTHHBI CTOJIOHMKA
JKUJKOCTH B TEPMOMETPUIECKOM TPYOKE OT TEMIIEPATyPHI.
7. HaOmroneHue n3MEHECHHs BHYTPEHHEH SHEPTHU TeJa B PE3Y/b-TaTe
TEIUTONepeIaur ¥ pabOThl BHEIITHUX CHIL
8. HccnenoBaHue sIBICHUS TEIUTIOOOMEHA IPH CMEIINBAHUH XO-JIOTHON 1
ropsiueil BOJbL.
9. OmpeneneHne KOTMIECTBA TETUIOTHI, TOJTYYEHHOTO BOIOW IIpH
TEIUI00OMEHE ¢ HATPEThIM METAJUTMICCKUM IFITHHIIPOM.
10. OmpeneneHue yaenbHON TETIOEMKOCTH BEIIECTBA.
11. Hccnenosanue mpouecca UCiapeHusl.
12. OmpeneneHne OTHOCUTEIFHON BIaKHOCTH BO3IyXa.
13. OmpeneneHue ynenbHON TEIDIOTHI IUIABICHHUS JIBAA.

Paspen 7. DilekTpruyeckre 1 MATHUTHBIE SIBJCHUS DJIEKTpU3aLMs TEN.

JIBa poma siexTpudecKux 3apsaoB. Bzaumo-
neiictBue  3apsDKEHHBIX  Tel.  3akoH  KyinoHa — (3aBHCHMOCTH  CHIIBI
B3aUMOJICHCTBUS 3apsDKEHHBIX TEN OT BEJIMYUHBI 3apsioB U PacCTO-STHUS
MEX]y TelaMH).

OnexTpuueckoe none. Hanpsox€HHOCTh 3eKTpuueckoro mons. [IpuHnun
CYTICPIIO3UIIAH IIEKTPUICCKUX ITOJIeH (Ha Ka4eCTBEHHOM YPOBHE).

Hocutenu »snexTpuyeckux 3apsaoB. OJIEMEHTApHBIM SJEKTpUUYE-CKUN
3apsa. Ctpoenue atoma. [IpOBOJHMKM M OWANEKTPUKH. 3aKOH COXpPaHEHHS
IEKTPUUECKOTO 3apsfa.

DNEeKTpUYeCKHii TOK. YCIIOBUSI CYIIECTBOBAHMS DJEKTPUYECKOTO TOKA.
HcTouHUKN MOCTOSIHHOTO TOKA. J[eWCTBUS DIEKTPUYECKOTO TOKa (TEIIoBOE,
XMMHUYECKOE, MArHUTHOE). DJIEKTPUIECKUI TOK B )KHJIKOCTSIX U ra3ax.

OnexTtpuueckas 1enb. Cuia Toka. OJIEKTPUYECKOE  HANpsDKEHHE.
ComnpoTHBIIeHHE MPOBOAHHUKA. YJIENbHOE CONPOTHBIICHHE BEIIECTBA. 3aKOH
Oma mnst yuactka nemnu. IlocienoBaTenbHOE W MapaijielbHOE COEANHEHHUE
IIPOBOIHUKOB.

Pabora u MOIIHOCTH D3JEKTPUYECKOro ToKa. 3akoH Jlxoyms— JleHna.
DJneKTpudecKkrue Iend W TOTPEOHTENH 3JIEKTPHYECKOW SHep-TMH B OBITY.
KopoTkoe 3ambIKaHueE.

IlocTosHHble MarHuThHl. B3anMonelcTBHE  IOCTOSHHBIX  MarHu-TOB.
MarauTHOE moje. MarHuTHOe mose 3eMJIM M ero 3HaueHWe /Il JKU3HH Ha
3emie. OmpiT DpcTena. MarHUTHOE MOJIe 3JIEKTPHUIEcKoro Toka. [lpumenenne
OJICKTPOMArHuTOB B TCXHHUKE. ﬂeﬁCTBHe Mar-HUTHOTI'O IIOJIA Ha IMPOBOJHUK C
TOKOM.  OJIEKTpPOABHIaTeNlb  IIOCTOSIH-HOrO  TOoKa.  Vcrnosmb3oBanue
JICKTPOJBHUTATEIICH B TEXHUUECKHMX YCT\POHCTBAX M Ha TPaHCIIOPTE.



OnbiTel Papaged. SIBieHue >IeKTPOMAarHUTHOW uHAyKuuu. Ilpa-Buio
Jlenna. Onexrporenepatop. CrocoObl MOIyYeHHs DIIEKTPUUYE-CKOH IHEPTHH.
DJIeKTPOCTAaHIIMH Ha BO30OHOBISIEMBIX HCTOYHHKAX YHEPTHH.

Hemoncmpauyuu
1. Dnextpu3anus Te.
2. JIBa pozma 3IIEKTPUIECKHX 3apsA0B U B3aUMOICHCTBHE 3apS-KCHHBIX TEIl.

3. VCTpOHCTBO M JeCTBHE SIEKTPOCKOMA.
4. DnexTpocraTHyecKas HHAYKIUS.
5. 3aKoH COXpaHEHHs INEKTPHUECKUX 3apsIOB.
6. IIpoBOOHNKYN M ANAIIEKTPHUKH.
7. MopenupoBaHue CUIOBBIX JTUHUN 3IEKTPUIECKOTO MOJIS.
8. VICTOYHMKH NMOCTOSTHHOTO TOKA.
9. JlelcTBHS IEKTPHYECKOrO TOKA.
10. DnexTpuyeckuil TOK B JKUIKOCTH.
11. T'a30BbIit pasps.
12. U3mepeHue cuibl TOKa aMIepMETPOM.
13. M3mepeHue 3IeKTPUUECKOro HAIPSKEHUS BOJIBTMETPOM.
14. Peoctatr u MarasuH CONpOTHUBIICHUIL.
15. BsaumopeicTBUE HOCTOSIHHBIX MAarHUTOB.
16. MopaenupoBaHre HEBO3ZMOKHOCTH pa3IeICHHS MTOJIOCOB Mar\ HUTA.

17. MonenupoBaHie MarHUTHBIX MOJIEH MOCTOSIHHBIX MarHuTOB.
18. OmnsIT Opcrena.
19. MaruuTHOe none Toka. DJIEeKTPOMarHur.
20. JleiicTBHE€ MarHUTHOT'O MOJISI HA IPOBOJHUK C TOKOM.
21. DnexTpoABUTATENb MOCTOSHHOTO TOKA.
22. HccnenoBaHue BICHUS 3JIEKTPOMArHUTHON MHIYKLIHU.
23. OmnbiTel Papajes.
24. 3aBUCHMOCTb HaNpaBJIEHUs] MHIYKIUOHHOTO TOKA OT YCJIOBUM €ro
BO3HUKHOBCHHSI.
25. DnexTporeHepaTop MOCTOSIHHOTO TOKA.
Jabopamopnsie pabomovi u onvimut
1. OmbITHI IO HAOJIIOIEHHUIO AJIEKTPU3AINHN TN MHAYKIHEH U TIPH
CONPUKOCHOBEHHH.
2. UccnenoBanue 1eHCTBUS JIEKTPUUECKOTO MOJI HA IPOBOJIHU-KU U
JIMDIIEKTPUKH.
3. Coopka u mpoBepka paboThl AIEKTPUIECKON IIETH MMOCTOSTHHOTO TOKA.

4. V3aMepeHue U peryIupoBaHUe CHIIBI TOKA.



5. U3mepeHue u perynupoBaHue HaMPsDKEHUS.

6. HccnemoBanue 3aBUCHUMOCTH CHJIBI TOKa, UAYIIETO Yepe3 pe\ 3ucTop, OT
CONPOTHUBJICHUS PE3UCTOPA U HAPSIKEHUS HA PE3U-CTOpE.

7. OnpIThl, JEMOHCTPUPYIOMIME  3aBHCHUMOCTb  DJIEKTPUUYECKOTO  CO-
MPOTUBJICHUST TPOBOJHMKA OT €ro JUIMHBI, IUIOIIATU MOMeped-HOro
CEYEHHUS U MaTepuaia.

8. IIpoBepka nmpaBuiia CI0KEHUS HANIPSLDKEHUN IPU MTOCIIEA0BA-TEIbHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

9. IIpoBepka mpaBuiia JJis CUJIbI TOKA MPH MapajieIbHOM COeTU-HEHUH
PE3UCTOPOB.

10. OmpeneneHue pabOThI AIEKTPUICCKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.

11. Omnpenenenrie MOIHOCTH NEKTPUIECKOTO TOKA, BBIAEISIEMON Ha
pesucrope.

12. UccnenoBaHue 3aBUCUMOCTHU CHJIBI TOKA, UAYIIETO YEPE3 JaM-IIOUYKY, OT
HaIpPsDKEHUS Ha HEl.

13. Omnpenenenue KIIJ] HarpeBaTens.

14. HccnenoBaHWe MarHUTHOTO B3aUMOJICHCTBHUS MMOCTOSTHHBIX Mar-HUTOB.

15. W3ydyeHne MarHUTHOTO MOl HOCTOSIHHBIX MarHUTOB IIPH UX
00BeIMHEHUN U pa3/IeTICHHUH.

16. HccnemoBaHue MeicTBUSA SIMEKTPUIECKOTO TOKA HA MATHATHYIO CTPEJIKY.

17. OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBI B3aUMOJICH-CTBUS
KaTyIIKM ¢ TOKOM M MarHuta OT CWJIbl TOKa M HalpaBlie-HUS TOKa B
KaTyIIKe.

18. U3ydenue neiicTBUsI MArHUTHOTO I0JI1 HA IPOBOJHUK C TOKOM.

19. KonctpynpoBaHHe U H3y4eHHE PaOOTHI SJIEKTPOIBUTATEIS.

20. Hzmepenue KIIJ anexTpoaBUraTtenbHON yCTaHOBKH.

21. OnbITel MO HCCIEAOBAHUIO SIBICHUS 3JEKTPOMAarHUTHON HHIYK-LUU:
WCCIIeIOBaHNEe W3MEHEHHWH 3HAYeHHWs] M HANpaBJICHUS WH-TYKIHOHHOTO
TOKa.
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Pa3gen 8. Mexanuueckue siBIeHUs

Mexannueckoe aBmwxkeHne. MarepuanpHas Touka. CucremMa OT-cuéra.
OTHOCHUTEIHHOCTh MEXaHMYECKOTO JABIKEHHSA. PaBHOMEpHOE MpsIMOIMHEIHOE
nBwkeHne. HepaBHOMepHOe mpsMoIuHEWHOe nBU-KeHHe. CpemHsAs U
MTHOBEHHAsi CKOPOCTh T€J1a IPU HEPAaBHOMEP-HOM JABHKCHHH.



Yckopenne. PaBHOyckopeHHOe mpsiMonMHeiHOe nBxkeHue. CBo-0oaHOe
nagenue. Oneitel ["anumnes.

PaBHOMepHOE JBIKEHHE TIO OKpYKHOCTHU. Ilepuon 1 yactota 00-paiieHus.
JIuneitHast u yrinoBast CKOpocTH. LIeHTpOoCTpEMUTENBHOE YCKOPEHNE.

IlepBbiii 3axkoH Herorona. Bropoil 3axkon Herootona. Tpertuil 3a-koH
Herotona. [IpuHImMn cyneprno3uuuu Cuil.
Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHA: cua TPEHHUs CKOJIb-)KEHUS,
CHUJIa TPEHHS MOKOS, IPYTHE BUABI TPEHUSI.
Cuna TSDKECTH M 3aKOH BCEMHPHOTO TATOTEHUS. YCKOPEHHE CBO-00JHOTO
nagenus. [Iswkenne nia"eT Bokpyr Comnma (MC). IlepBas xocMmudeckas
cKkopocTb. HeBecOMOCTB U neperpysku.
PaBHOBecne MaTepuabHOM TOUKH. AOCONIOTHO TBEPHOE Teno. PaBHOBecHe
TBEPIOIO Tejla C 3aKpPEeIUIEHHOW Ochbio BpaiieHus. Mo-meHT cuibl. LleHTp
TAKECTH.
Hmnynsc Tena. Msmenenue umnynsca. Mmmynbsc cunbl. 3akoH cOXpaHeHUs
uMmitynbca. PeaktuBnoe neumxenue (MC).
Mexanndeckast paboTa M MONIHOCTh. PaboTa CHII TSDKECTH, yIpPYy-TOCTH,
TpeHus. CBs3b 3HEPTUU U padoTHl. IloTeHIMaNbHAs SHEPTHS Tella, TOAHATOTO
HaJ TOBEPXHOCTBIO 3eMiH. [loTeHIUalbHas SHEP-THsS CXKATOH MPY>KUHBL.
Kunernueckass »Heprusa. Teopema O KHHE-THYECKOM »Hepruu. 3aKoH
COXpaHCHH MEXaHUUECKOH IHEPTUH.
Hemoncmpayuu
1. HaOmoneHne MeXaHHUECKOTO JIBIKEHHS TeJla OTHOCUTEIHHO Pa3HBIX Tel
OTCUETA.

2. CpaBHeHHe ITyTell ¥ TPaeKTOPHI JBIXKEHHUS OTHOTO U TOTO K€ Tea
OTHOCHUTEIILHO PA3HBIX TEI OTCUETA.

3. N3mepeHne CKOPOCTH B yCKOPEHUS PAMOIHMHENHHOTO IBHXKE-HHUS.

4. HccnenoBaHue MPU3HAKOB PABHOYCKOPEHHOTO JIBHIKEHHSI.

HabironeHne ABMXKEHUs Tejla 110 OKPY>KHOCTH.

6. HaOmoneHne MeXaHHYECKHUX SBICHHH, MPOUCXOMSIIMX B CH-CTEME
orcuéra «Tenexka» NpH €€ PaBHOMEPHOM U YCKOPEHHOM IBH)XCHUH
OTHOCHTEJILHO KaOHHETa (HU3UKH.

7. 3aBUCHMOCTb yCKOPEHHS TeJla OT MacChl TeNa U JIeHCTBYIOIIEH Ha HETo
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CHUJIBI.
8. HaOmroneHne paBeHCTBA CHII IPH B3aUMOAEHCTBUH Tell.
9. N3meHeHune Beca Teja pH yCKOPEHHOM JBIKCHHH.

10. Tlepenaua uMmynbca IpU B3aUMOJICHCTBUH TEI.

11. TIpeoOpa3oBaHus 3HEPTHU NPH B3aUMOJICHCTBUHU TEL.

12. CoxpaHeHHE UMITyJIbCA IIPHU HEYIPYTOM B3aHMOICHCTBHH.



13. CoxpaHeHue UMITyJIbca MPH aOCOITIOTHO YIPYTOM B3aUMO/ICH-CTBHH.

14. HabmrogeHue peakTHBHOTO TBUYKCHUS.
15. CoxpaHeHne MEXaHHIECKOH SHEPTHH PU CBOOOTHOM ITaJICHUN.
16. CoxpaHeHHE MEXaHUYECKOI YHEPTUH P JBIDKCHUH TEJa MO
JIEHCTBUEM NPY>KUHBI.
Jabopamopnwvie pabomot u onvimul
1. KoHcTpynpoBaHue TpakTa Uil pa3roHa U JalbHEHIIero paBHO-MEPHOTO
JIBIDKCHUS [IIAPUKA WITH TEJICKKH.
2. OmpeneneHue cpenHeil CKOPOCTU CKOJBKEHUS OpyCcKa UK JBH-KCHHUS
IIapyKa 110 HAKJIOHHOH IIOCKOCTH.
3. OmpeneneHne yCKOPEHUs Tella IPH paBHOYCKOPEHHOM JBIKE-HUH 10
HaKJIOHHOH IIOCKOCTH.
4. HccnenoBaHue 3aBUCUMOCTH IIyTH OT BPEMEHH IIPU PAaBHOYCKO-PEHHOM
JIBIDKCHUH 0¢3 HaYaJIbHON CKOPOCTH.
5. IlpoBepka THUIOTE3Bl: €CIM TPU PABHOYCKOPEHHOM JBIDKEHHH 0e3
HayaJlbHOM CKOPOCTH IIyTH OTHOCSTCS KakK DSl HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE ITPOMEXYTKH BPEMEHHU OANHA\ KOBBI.

6. HccnenoBaHue 3aBUCUMOCTHU CUJIBI TPEHUSI CKOJIBKEHUS OT CH-JIBI
HOPMAaJIbHOTO 1aBJICHHUS.
7. Ompenenenne ko3 GUINCHTA TPEHHUS CKOIBXKCHUS.
OmnpeneneHne XECTKOCTH NPYKHHBI.
9. Ompenenenne pabOTHI CHIIBI TPEHUS TP PABHOMEPHOM JIBH)KE-HHUH TeJa

10 TOPU30HTAJIBHOI MOBEPXHOCTH.

10. Omnpenenenue pabOTHI CHIIBI YIPYTOCTH MPHU MOIBEME Tpy3a ¢
HCIIOJIb30BAaHUEM HETIOABMYKHOTO U MTOJIBUKHOTO OJIOKOB.

11. U3ydeHnue 3aKoHa COXpaHEHUS SHEPTUU.

®©

Pa3znen 9. Mexannyeckue K0jae0aHUs U BOJHBI

KonebarenpHoe nBmkeHne. OCHOBHBIC XapaKTEPUCTHKH —KoyeOa-HUii:
MEPUOJI, YaCTOTa, aMIUIUTyIa. MaTeMaTHYecKHi W TPYKUH-HBIH MasTHUKU.
[IpeBpatienue sHeprun Mpu KojaedaTeTbHOM JIBU-KEHUH.

3aryxaromue koieOanus. BeiHyXneHHbIC KoteOanus. Pe3soHaHc.
Mexannueckre BoJIHbI. CBOWCTBA MEXaHHYECKUX BOJH. [Ipo-10ibHEIE 1
roTiepevyHbIe BOJTHBI. JIJTMHA BOJHBI U CKOPOCTH €€ pac-TpOCTpaHEHHUSI.
MexaHuueckue BOJIHBI B TBEPIOM Telle, celicMuye-
ckue BostHbI (MC).
3ByK. I'pomMKoCTh 3ByKa 1 BeIcOTa TOHAa. OTpaxkeHue 3Byka. MH-ppa3Byk u
YIbTPa3BYK.



Hemoucmpayuu

1.

hed

5.
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Haomromenne xose0aHuii TEI MO NEHCTBUEM CHIIBI TSKECTH U CHIIBI
YIPYTOCTH.

HaOnronenue konebanuii rpy3a Ha HUTH U HA MPY)KUHE.
HabmoneHne BEIHYXIEHHBIX KOJICOAHUH U pe30HaHCa.
PacmpocTpaneHue Mpo0IBHBIX U MOMEPEYHBIX BOJH (HA MOJIC-JIH).

HabmroneHne 3aBUCHMOCTH BBICOTHI 3BYKa OT YacTOTHI.
AKycTHYEeCKHH pe30HaHC.

Jabopamopnsie pabomot u onvimut

1.

7.

OmnpeneneHne 4acTOTH M IIEPHOJIa KOJICOaHUH MaTEMaTHIECKO-TO
MasITHHKA.
OnpezeneHye 4acTOTHI M IEpUOia KoJIeOaHUH MPY>KUHHOTO Ma-ITHHUKA.

HccnenoBanue 3aBUCUMOCTH Tieproia KojaeOaHUH MOIBEIIEHHO-TO K
HUTH TPy3a OT JJITUHBI HUTH.

VccnenoBaHue 3aBUCUMOCTH IIeproja KojaeOaHUH NpyKUHHOTO
MAasiTHAKa OT Macchl rpys3a.

[TpoBepka HE3aBUCHUMOCTH MEPUOa KOJIeOaHUH Ipy3a, MOJBE-IIEHHOTO K
HHUTH, OT MacChI Ipy3a.

OnbIThl, JEMOHCTPUPYIOIIAE 3aBUCHMOCTh  IEpHona  KoJicOaHuit
MPY>KHHHOTO MasgTHUKA OT MacChl TPy3a M KECTKOCTH MPY\ )KUHBL.

N3mepeHne yCKOpeHHs: CBOOOIHOTO TTaACHHS.

Pasnen 10. DinekTpoMarHuTHOE 1MoJie M 3JIEKTPOMATrHUTHbIE BOJTHBI

ONeKTpOMarHuTHOE  TMojie.  DJIeKTpOMarHuTHble BoiHBL.  CBoifcTBa
QJICKTPOMArHUTHBIX BOJIH. Hxana QJICKTPOMArHUTHBIX BOJIH. Hc-nonp3oBanue
ANEKTPOMArHUTHBIX BOJH JUISI COTOBOH CBSI3H.

DnexkTpoMarHuTHas npupojaa ceera. CKopocTh cBeTa. BomHOBBIE CBOICTBA
CBeTa.

Hemoncmpauyuu

1.
2.

CBoiicTBa 3NIEKTPOMAarHUTHBIX BOJH.
BonHoBBIE CBOMCTBA CBETA.

Jlabopamopnsie pabomovl u onvimut

1.

I/Iayqune CBOMCTB QJICKTPOMAariMTHBIX BOJIH C ITIOMOMIBIO MO-OHJIBHOTO
Tenedona.

Pa3gen 11. CBeroBble siBJICHUS

JlyueBass mopenp cBeta. Wcrounuku cBera. IlpsmonuueiiHoe pac-
npoctpaneHue cBeta. 3atMmeHuss ConHua u Jlynel. OtTpakeHue cBe-Ta.
ITnockoe 3epkano. 3aKOH OTpa’KEHUs CBETA.



[Ipenomnenue cBeta. 3akoH mpernomieHus cBeta. IlomHoe BHY-TpeHHEe
OTpakeHHE cBeTa. VICHOnb30BaHUE TIIONHOTO BHYTPEHHETO OTPAKEHUs B
ONTUYECKUX CBETOBOJAX.

Jlunza. Xox umyweir B smH3e. OnTHyeckas cucrtema QoToarnmapa-Ta,
Mukpockorna u Teneckoma (MC). [ma3 kak onTHyeckas cucTeMa.
biu30pyKOCTh U 1aIbHO30PKOCTbD.

Paznoxenne Oesoro cBera B cmektp. Omnbitel HpioToHa. Cioxe-Hue
CHEKTpalbHBIX IIBETOB. Jlucnepcus ceera.

JHemoncmpavuu

1. IIpsMonuHelHOE pacIpOCTpaHEHUE CBETA.

2. OtpaxeHue cBeTa.

3. Ilomy4yenue n300pakeHUH B INIOCKOM, BOTHYTOM H BBIITYKJIOM 3epKaJlax.

IIpenomnenue caera.

OnTHyecKuii CBETOBOI.

Xop my4deit B cobuparoniei JInH3e.

Xox myuyell B pacCceuBaroLIEH JINH3E.

[Monyuenne n300paeHU C TOMOIIBIO JIMH3.

[IprHnun geicTBus GoToannapaTa, MUKPOCKOIA M TEJIECKO-TIA.

Lo A

10. Mogzens riasa.
11. Pa3noxeHue Oemoro cBeTa B CIEKTP.
12. Tlomyuenue Genoro cBeTa Mpy CIOKEHUN CBETa PA3HBIX L[BETOB.
Jlabopamopnwie pabomovi u onvimul
1. HccrnenoBanue 3aBUCHMOCTH yTJla OTPAYKEHUS] CBETOBOT'O JIy4a OT yria
TaJIeHusI.
2. M3yueHne xapakTepHCTHK H300paKeHMS TIpeIMETa B INIOCKOM 3epKaile.

3. HccnemoBaHre 3aBUCHMOCTH YTJIa TIPEIIOMIICHHUS CBETOBOTO Jy-4a OT
yTJa TaICHUS Ha TPAHULE «BO3TYX—CTEKIION.

4. Tlomy4yeHue U300paXKeHUH C MOMOIIBI0 COOUPAIONIEH JTHH3HI.

5. Ompenenenne GOKYCHOTO PACCTOSIHUS M ONITUYECKOM CHIIBI CO-
Ouparolei JINH3HI.

6. OTBITHI IO pa3I0KEeHUI0 O0eJI0Tro CBeTa B CIEKTP.

7. OTBITHI IO BOCHPUSATHIO IBETA MPEIMETOB IIPU MX HAOIOICHUN Yepe3
[BETOBBIC (DHITBTPEI.

Paszgen 12. KBaHTOBBIE SIBJICHHS
OmnsiTel Pesepdopaa n mianeraprast Mmozxens atoma. Mozens aro-ma bopa.
Hcnyckanue u nornomenue ceera aroMoM. KanTsl. JIu-HeldyaTsle CIEKTPHL.

PagnoaktuBHOCTh. Aubda-, Oera- u ramma-mzaydeHus. Crpoe-Hue
aTOMHOTO si1pa. HyksioHHast MoJienb aTOMHOTO siipa. M30TomEL.



Pa,HI/IoaKTI/IBHbIe MpeBpaIiCHus. Hepno,u nojiypacmnaja aTOMHBIX S1IACP.

SnepHble peakiuu. 3aKOHBI COXPAHEHHUS 3apsI0BOTO U MacCOBO-TO YHCEIL
DHeprust CBsi3u aTOMHBIX sijaep. CBsA3b Macchl U dHEPruu. Peakuuu cuHTE3a U
nemenus aaep. Mcroanmku sHeprun Comaia u 38831 (MC).

SlnepHast sHepreTuka. JeHCTBUS paiMOaKTUBHBIX H3IyYEHUN Ha >KHUBBIE
opranusMel (MC).
JHemoncmpavuu
CriekTpbl U3ITy4eHHs U TOTTIOUICHNUS.
CriexTpbl pa3nUYHbIX T'a30B.
CrnexTp BogOpoa.
Habmonenune TpexoB B kamepe BuiiscoHa.
PaboTa cuérynka HOHN3NPYIOUINX U3Ty9ICHHUH.
Perucrpanus n3mydeHnus IpUPOJHEIX MUHEPATIOB M IPOIYK-TOB.

SNk L=

Jlabopamopnsie pabomol u onvimut
1. HabnroneHue CIUTOMIHBIX U IMHEWYATHIX CIIEKTPOB U3JTyue-HHUsI.

2. HccnenoBaHue TPEKOB: H3MEPEHUE SHEPTHH YACTHUIIBI 10 TOP-MO3HOMY
myTH (1o ¢otorpadusam).
3. H3mepenne paguoakTUBHOTO (OHA.

IoBTOPHUTEILHO-0000 A INIT MOTYJIB [I0OBTOPUTEIHHO-0000IIAOINN I
MOJyJIb TIpeIHa3HaueH [ CH-
cTeMaTu3alii W 00OOMmICHHS TIPEJAMETHOTO COACPKaHWS U ONBITa
NESITETFHOCTH, IPHOOPETEHHOTO TP N3YYEHUH BCETO Kypca (hPU3U-KH, a TAKKe
JUIA IIOATIOTOBKH K OCHOBHOMy roCy1apCTBEHHOMY 3K-3aMEHY 11O (I)I/I3I/IKG JJIs1
00y4aromuxcs, BRIOPaBIINX 3TOT y4eOHBIH IIpeaMeT.

IIpn m3yyeHMH RAHHOTO MOJIYJS PEaTU3yIOTCA M CHUCTEMAaTH3H\ PYIOTCA
BHIBI JEATEIBHOCTH, HAa OCHOBE KOTOPBIX OOECHEeuMBaeTCs NOCTIDKEHUE
MPEAMETHBIX WM METAINPEAMETHBIX IUIAHHPYEMBIX pe-3yJbTaToB OOydYeHHs,
(dopMupyeTcst  eCTeCTBEHHO-Hay4dHass TIPaMOT-HOCTh: OCBOEHHME HayYHBIX
METOJIOB UCCIIEI0BaHUS ABJICHUNA MPUPO-AbI U TEXHUKH, OBIIQJICHUE YMEHHUAMU
OOBSCHITH (DPU3NYECKHE SB-JICHHS, NMPUMEHSS NOIyYeHHbIE 3HAHMS, PEIIaTh
3a[auu, B TOM YHCJI€ KAUECTBEHHbIE U IKCIIEPHUMEHTAIIbHBIE.

HpI/IHHI/IHI/IaHLHO ,Z[GSITGJ'ILHOCTHHﬁ XapaKTep AaHHOI'O pasjciia peau3yeTcsa
3a CYET TOTO0, 4YTO Y4allueCd BbINIOJHAIOT 3aJaHus, B KOTOPbLIX HM
npeajiaracTes:



66 HAa OCHOBE NOJYYCHHBIX 3HAHUH PACIO3HABaTh M HAyYHO OOBAC-HATH
(u3ndecKue SIBICHUS B OKPY)KAIOUICH PUPOC U MOBCEI-HEBHOM KU3HMU,

66 WCIIOJIB30BATh HAYYHBIE METOABI UCCICOOBAHUSA CI)I/IBI/I'-ICCKI/IX ﬂB-HeHHﬁ, B
TOM HUCJIC IJI1 NPOBCPKU TUITOTE3 U MOJYUYCHU TEOPE-TUICCKUX BBIBOIOB,

66 OOBSICHATH HAay4HBIE OCHOBBI HamOoliee BaXKHBIX JOCTIKCHHH CO-
BPEMEHHBIX TEXHOJIOTMH, HaIpuMep, NPaKTUUECKOrO HCIOIb30-BaHUSA
pPa3IMYHBIX HCTOYHHMKOB AHEPIUU HAa OCHOBE 3aKOHA Mpe-BpallleHUs U
COXpaHEHHS BCEX N3BECTHBIX BUIOB YHEPTHH.

Kaxnmas w3 TeM maHHOTO pasfena BKIIOYAET OKCIEPUMEHTAIBHOE
nccienoBaHne 0000Imaromero xapakrepa. Pasen 3aBepmiaeTcst MpoBeICHUEM

UATHOCTHYECKOW M OIEHOYHOU PabOTHI 32 KypC OC-HOBHOM IITKOJIBL.



NIAHUPYEMBIE PE3YJIbTATbl OCBOEHUA
YYEBHOI'O NMPEAMETA «®PU3UKA»
HA YPOBHE OCHOBHOI'O OBLLEIN O OBPA3OBAHUA

N3zydyenue ydeGHoro npenmera «®dusuka» Ha ypoBHE OCHOBHOIO OOIIETO
00pazoBaHust JOJKHO 00eCIeunBaTh JTOCTHIKCHUE CIEAYIO-IIUX JINYHOCTHBIX,
MeTanpeIMETHBIX U ITPEAMETHBIX 00pa30BaTellb-HbIX PE3YJIbTaTOB.

NMNMYHOCTHbBIE PE3YJILTATHI

Ilampuomuueckoe éocnumanue:

—\nposiBJieHHEe HHTEpeca K HUCTOPUM M COBPEMEHHOMY COCTOSIHHIO
poccuiickoi Qpu3HYeCcKoi HAYKH;

—\IIEHHOCTHOE OTHOIICHUE K JOCTIKEHISIM POCCHICKUX YU&-HBIX-(DU3UKOB.

TI'pasicoanckoe u 0yxoeno-upagcmeennoe ocnumanue: —\roToBHOCTb K
AKTUBHOMY yYacTHIO B 00CY)K/ICHIH OOIIECTBEHHO\ 3HAYUMBIX U 3THICCKHAX
mpo06JieM, CBA3aHHBIX C IPAKTHUECKUM

MIPUMEHECHHUEM TOCTHKCHUH (PH3HKH;

—\0co3HaHUE BaXXKHOCTH MOPAJIbHO-3TUYECKUX PUHLIMIIOB B A€sI-

TEIBHOCTU YYEHOTO.
Icmemuueckoe éocnumanue:

—\BOCHIIpHUATHE ICTCTUICCKAX KA4eCTB (PMU3UUECKON HAYKH: €€ rap-MOHUIHOTO
MIOCTPOEHHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH.

Hennocmu nayunozo noznanus:

—\OCO3HaHUE I[CHHOCTH (PU3UYCCKOW HAyKH KaK MOIIHOTO HHCTPY-MEHTa
NIO3HAHUSI  MHpA, OCHOBBI  pa3BUTUSl  TEXHOJOTMM, Ba)KHEH-IIEH
COCTAaBJISIIOLLEN KYJIBTYPBI;

—\pa3BuTHEe HAyYHOH JIOOO3HATEIEHOCTH, HHTEpEca K HCCIEI0BA-TEIbCKOM
JIeSITCIIbHOCTH.

Dopmuposanue Kyaomypovl 300p06bs U IMOUUOHAILHO20 OJ1AZONONYUUA:

—\oco3HaHHe IEHHOCTH Oe30macHOro obpas3a XH3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BRXHOCTH MpPaBWJ 0E30IacHOTO IIOBEJE-HUS Ha
TPAHCIIOPTE, Ha JIOPOrax, ¢ AIEKTPUIECKUM H TEIUIOBBIM 000PYHIOBaHUEM B
JIOMAITHNX YCIOBHSAX;

—\copMUPOBAaHHOCTh HaBbIKa pediiekcuu, TPU3HAHHE CBOETO Mpa-Ba Ha
OmMOKY M TAaKOT'O K€ IpaBa y JpYyroro yejoBeKa.

Tpyooeoe socnumanue:

—\aKTHBHOE yYacTHE B PELICHWH IPAaKTHYECKHX 3anad (B paMKax CEeMbH,
LIKOJIBI, TOPOJA, Kpasi) TEXHOJIOTHYECKON M COIMAjIbHON HAIlpaBIEHHOCTH,
TpeOYIOIUX B TOM YHcie U (pU3NYECKUX 3HA-HUH;



—\uHTEpeC K MPaKTHYECKOMY H3YYEHHUIO MPOpECCHid, CBI3aHHBIX C (PU3UKOM.

IKonozuueckoe gocnumanue:
—\opHeHTaIys Ha MpUMEHEHNE (PU3NUECKUX 3HAHUH AT PEIeHHS 33124 B
00J1acTH OKpY>Karollel cpe/ibl, INTaHUPOBAHMS TIOCTYIIKOB
M OICHKH HMX BO3MOXXHBIX MOCIEACTBHH AT OKPYXXAIOMIEH Cpemsl; —

\oco3HaHue TII00ANTBHOTO XapaKkTepa SKOJIOTHIECKHUX MPoOiieM
U MyTeH nX pelueHusl.

Aoanmayun obyuaiowezoca K U3MEHAIOWUMCA YC106U-AM COUUANLHOU U
npupoonoii cpeowr:

—\OTpeOHOCTh BO B3aMMOJICHCTBMM IIPH BBINOJIHEHHH HCCIIEIOBa-HUH |
MIPOEKTOB (PM3MYECKOW HAIPABICHHOCTH, OTKPBITOCTH OMBITY M 3HAHUSIM
APYTrHXx;

—\MOBBILIIEHHE YPOBHS CBOEH KOMIIETEHTHOCTH uepe3 MpaKTH4e-CKYIo
JeSTEIILHOCTB;

—\noTpedHOCTs B (OPMHUPOBAHMM HOBBIX 3HAHMH, B TOM 4wucie Qop-
MYJHMpOBaTh WIEH, IOHITHS, THIOTE3bl O (HU3MYECKUX OObEeKTax W
SIBJICHUSIX;

—\oco3HaHue ACPUIIMTOB COOCTBCHHBIX 3HAHUH M KOMIICTCHTHOCTCH B
obnactu pusnky;

—\[UIaHUPOBaHUE CBOETO PAa3BUTHS B NMPHOOPETEHUH HOBBIX (U3H-YECKUX
3HAHMUI;

—\CTpeMJIeHHEe aHAJM3UPOBaTh M  BBUBISATH B3aWMOCBSI3M  IPUPO-IBI,
oOIliecTBa U SKOHOMHUKH, B TOM YHCJIE C HCIOJIb30BaHUEM (PU-3UUECKHX
3HAHMU;

—\olleHKa CBOMX JAEHCTBUII C Y4ETOM BIMSHHS Ha OKPYXKAIOIIYIO Cpeny,
BO3MOJXKHBIX TJI00ATBHBIX TIOCIIEICTBHH.

METAMPEOMETHbBIE PE3YJIbTATHI

YHuBepcanbHble No3HaBaTernbHble AeNCTBUA

bazoevle nozuueckue oeiicmeus:

—\BBISIBJIATh M XapaKTEPU30BaTh CYIICCTBCHHBIC TMPHU3HAKH OOBEK-TOB
(sBICHMIA);

—\yCTaHaBJIMBATh CYIIECTBCHHBINA MPU3HAK KJIACCH(DHUKAIINN, OCHO-BAHUS JIJIS
000011IeHNs U CPaBHEHMST;

—\BBISIBJIATH 3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMATPHBAC-MbIX (haKTax,
JAHHBIX ¥ HAOJIOACHHUSIX, OTHOCAIINXCS K (PU3NIC-CKUM SIBIICHUSIM,

—\BBISIBJIATh MPHYUHHO-CICACTBCHHBIC CBS3W INMPHU HM3YYCHHH (HU3U-YECKUX
SIBJICHUU M [IPOIICCCOB; IEIATh BBIBOJIBI C HCIIOJIb30BAHH-EM JICAYKTHBHBIX U
HHAYKTUBHBIX YMO3aKIIOYCHHUH, BBIABUTATh THIIOTE3BI O B3aUMOCB3SX
(hM3HUECKUX BEINYWH,



—\caMoCTOSATEIbHO BBHIOUpPATh CHOCOO peleHust y4eOHoW (u3Uue-cKoi
3a71a4u (CpaBHEHHE HECKOJBbKMX BapUaHTOB peLICHUs, BbI-O0p Hamboiee
TIOJXOISIIIETO C YYETOM CaAMOCTOSTEIBHO BBIJICIICH-HBIX KPUTEPHEB).

Bazoebie uccneoosamenvckue oeiicmeus:
—\HCII0/Ib30BAThH BOIIPOCHI KaK HCCIICI0BATEIIbCKUM WHCTPYMEHT ITIO3HAHUS,

—\[IPOBOIUTH 10 CAMOCTOSITEIEHO COCTABICHHOMY IUIaHY OIIBIT, HE-CJIOMKHBIH
(¢u3MdecKnii IKCIIEPUMEHT, HeOONbIIoe WCCIeIOBaHnEe (PU3UIECKOTO
SIBJICHUS;

—\oueHMBaTh HAa IPUMEHHMMOCTh W JOCTOBEPHOCTH  HMH(OPMAIHIO,
TIOJIYYEHHYIO B XOJI€ UCCIICIOBAHMS HITH DKCIIEPUMEHTA;

—\caMoCTOATENIEHO (POPMYITHUPOBATH 00OOIIEHIS U BBIBOJBI IO pe-3yJIbTaTaM
MPOBEAEHHOTO HAOIIOCHNS, OTIBITA, HCCIIEAOBAHMS; —\[IPOTHO3UPOBATH

BO3MOJKHOE JalbHEHIIee Pa3BUTHE (PU3UIECKUX TPOIIECCOB, a TAKXKE
BBIJIBUI'aTh MPEIIOJIOKECHUS 00 UX pa3BUTUH
B HOBBIX YCJIOBUSIX 1 KOHTEKCTaX.
Paboma c ungpopmayueii:

—\IPUMEHSTh pa3InuHble METOJbl, HHCTPYMEHTBI U 3alPOCHI MPH MOUCKE U
orbope MH(OPMALMK WIM IaHHBIX C YYETOM MpEATIO-)KEHHOHW ydueOHOM
(dusndeckoii 3a1auy;

—\aHanM3UpoBaTh, CUCTEMATU3MPOBATh U MHTEPIPETHPOBATh HH-(OPMAIIHIO
Pa3IMuHBIX BUJOB U (hOPM MpPEACTaBICHUS;

—\caMOCTOSATENbHO ~ BBHIOMPATh ONTUMAJBbHYIO (OpMY TpencTaBie-HUs
nHpopMalMKM M WUIIOCTPUPOBATH pellaeMble 3a/1a4d  He-CJIOKHBIMHU
cXeMaMHu, narpaMMamMu, HHO# rpauKoi U UX KOM-OMHALIUSIMH.

yHMBepcaan bleé KOMMYHUKaTUBHbIE nencrTaus

Obuwienue:

—\B x0/1€ 00CYXIeHUsT yueOHOT0 MaTepuala, pe3yibTaToB JIaopa-TOPHBIX
paboT ¥ MPOEKTOB 3a/1aBaTh BOIPOCHI 10 CYLIECTBY 00-CYk/IaeMOM TEMBI 1
BBICKA3bIBaTh WJIEH, HALICJICHHBIC HA pellie-Hue 3aJa4H U [0J/IepKaHue
0J1aroKeNnaTeNbHOCTH O0IIEHHST; —\COIOCTaBIISATh CBOU CYKACHUS C
CYXJICHUSMH JPYTUX yYaCTHU-KOB JUaiora, 00HAPYKUBATh Pa3indne U
CXOJICTBO ITO3MINH; —\BBIPa)KaTh CBOIO TOUKY 3PEHUSI B YCTHBIX U
MMCBMEHHBIX TEKCTax; —\IIyOJIMYHO MPECTaBIsATh PE3YJIbTATHI
BBINTOJTHEHHOTO (PU3UYECKO-

IO ONbITa (IKCIIEPUMEHTA, UCCIICAOBAHUS, IPOCKTA).
Cosemecmnasn deamenvHocms (COMpyoOHUUECME0):

—\[OHMMATb U UCIIOJIL30BATh MIPEUMYIIIECTBA KOMAHJAHOW U UH/IH-
BHAYyaJbHOW PaOOTHI MIPH PEIICHNH KOHKPETHOH (PHU3NIECKOI TpOOIeMEl;



—\IpUHUMATh e COBMECTHOW JAEATEIbHOCTH, OPTaHM30BBIBATH ACHCTBHUS
no e€ JOCTIKEHUIO: paCHpenelsTh poyid, OO0CYXKIaTb IPOLECCHl H
pe3yIBTaThl COBMECTHOH paboTHl; 00001aTh MHEHHS HECKOJIBKIX JIFOJICH;

—\BBINOJHATH CBOIO YacTh PabOThI, JOCTUTas Ka4eCTBEHHOI'O pe-3yjbTaTa Io
CBOEMY HAIPABJICHHUIO 1 KOOPIUHUPYSI CBOU JIEH-CTBHS C IPYTHMH WICHAMHI
KOMaH/Ibl;

—\OLleHNBaTh KAa4deCTBO CBOETO BKJIAAa B OOIIMII MPOAYKT 1O KPHUTE-PUSIM,
CaMOCTOSATENBHO C(HOPMYITUPOBAHHBIM yIaCTHUKAMH B3a-UMOJICHCTBHA.

YHuBepcanbHble perynatmBHble AeNCTBUS

Camoopzauus'auml:

—\BBISBIIATH MPOOJIEMBI B )KM3HEHHBIX U YUCOHBIX CHUTYAIHX, TPe-OYIOMHNX
JUIsL petieHus PU3NUECKUX 3HaHUM;

—\OpI/IGHTI/IpOBaTLCi{ B Pa3INIHBIX moaxoaax MNPpUHATHUA peHIeHI/Iﬁ
(MHOMBHUIYaNbHOE, TPUHSATHE pEIICHHS B TPYIIE, MPUHATHE pPe-IICHUH
TPYIION);

—\CaMOCTOSATENLHO COCTABIATh AITOPUTM pelIeHUs (PU3NUECKOM 3a1auu Wi
IJIaHa HCCJIICAOBAHUA C y‘IéTOM HMCIOINXCA peCyp-COB U COOCTBEHHBIX
BOSMO)I(HOCTGP'I, APTyYMCHTHUPOBATh NpeAjiara-cMbI€ BapHaAHThI pemeHHﬁ;

—\nenath BEIOOP U OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.
Camokonumpons (pegpnexcus):
7\)13B3TI) AACKBATHYIO OLICHKY CUTYyalluu U Ipe€aJiaraTb 1jiaH eé N3-MCHCHUA,

—\OOBACHATP  NPHYMHBI  JOCTHXEHUs  (HEJOCTIDKCHHS)  PEe3yJbTaTOB
NesITeIbHOCTH, JIaBaTh OIICHKY MPHOOPETEHHOMY OIIBITY;

—\BHOCHUTH KOPPEKTHUBHI B JESATEIHHOCTH (B TOM YHCJE B XOJI BBHIIOJI-HEHUS
(U3MYEeCKOro  WCCIENOBaHMS WIM IIPOEKTAa) Ha OCHOBE HO-BBIX
0OCTOSITENILCTB, W3MEHHUBIIUXCSl CHUTYallMd, YCTAHOBJIEHHBIX OLIMOOK,
BO3HUKIINX TPYAHOCTEH;

—\OIICHNBATh COOTBETCTBUE PE3yIbTaTa IEJH U YCIOBUAM.

IMmoyuonanvHblil uHMeENNEKm:

—\cTaBUTH ce0s1 Ha MECTO APYroro 4ejJoBeKa B XOJAE CHopa MM JTUC-KYyCCHHU

Ha HayYHYIO TeMY, TOHUMAaTh MOTHBEI, HAMEPEHHS U JIO-THUKY APYTOro.

Ilpunamue cebsn u opyzux:
—\pu3HaBaTh CBOE MPAaBO HA OIMIMOKY MU peIIeHNH (GU3NIESCKUX 3a74a4 WU
B YTBEP)KICHUSAX HA HayUHBIE TEMBI U TAKOE K€ MPaBO APYroro.



NPEOMETHbLIE PE3YJIbTATHI

7 knacc

IIpenmeTHBIE pe3ynbTaThl Ha 0a30BOM ypPOBHE JOJDKHBI  OTPa)aTh
c(hOpPMUPOBAHHOCTH Y O0YYAFOIIUXCS YMCHHIA:

—\HCIONBb30BaTh  TMOHATHA:  (QU3MYECKHE W XUMHUYCCKUC  SIBJICHHS,
HAOJIOICHUE, AKCICPUMEHT, MOJEb, THUIOTE3a; CIUHUIIBI (PH3H-YECKHX
BEIIMYMH; aTOM, MOJIEKYJa, arperatHble COCTOSIHUSI Belle-cTBa (TBEpIOE,
KHUJKOE, Tra3000pa3HOe); MEXaHWYeCKoe JBIDKEHHE (paBHOMEPHOE,
HEpaBHOMEpHOE, MPSMOJUHENHHOE), TPACKTOPHUS, PaBHOJACHCTBYIOMIAsA CHII,
neopmanus (ympyras, IUTACTHYECKas), HEBECOMOCTh, COOOINAIOIIUCCS
COCY/IbI,

—\pa3nuyath sBieHUs (qudQysus; TEIIOBOE ABMKCHHE YACTHI[ Be-IECTBA;
paBHOMEpHOE  [IBIDKEHHE, HEPaBHOMEpPHOE  IBIDKCHHE;  HWHEPIHS;
B3aMMOJICHCTBHUE TEJ; PAaBHOBECHE TBEPIBIX TENl C 3a-KPEIVIEHHON OChIO
BpalicHUs,; niepeaada JaBJICHUA TBép}ILIMI/I TC-JIaMH, )KXUJKOCTAMHU U I'a3aMU,
aTMoc(epHOE [aBIICHHE, IUIaBa-HUE TEN, NPEBPAIICHUS MEXaHHIEeCKOMH
3Hepr1414) IO OINMCAHUIO HX XapaKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHPYIO-IIHUX TaHHOE (PU3HYECKOE SIBICHHE;

—\pacrno3HaBaTh MIPOSIBICHNE U3YYCHHBIX (PU3NUCCKUX SIBICHUH
B OKpY)KalOIIEM MHUpE, B TOM 4HCIe (DU3UUECKHE SBICHHSA B MPU-POJIE:
IIPUMEPHI ABWXKEHHA C Pa3NIWYHBIMH CKOPOCTSMU B JKUBOW M HEXKHBOHI
NIPUPOAEC; NEUCTBHUE CUJIbl TPEHUs B IPUPOAEC M TEXHU-KE; BIMSIHUE
aTMoc(epHOro JIaBJICHHs Ha JKUBOM OpraHu3M; IUla-BaHHE PbIO; phlYark B
TeJIe YeJIOBEKa; IPH 3TOM IEePEBOAUTH MPAKTHUYECKYIO 3a/ady B y4eOHYIO,
BBIJICIISITH CYIIECTBEHHbIE CBOMCTBA/TIPU3HAKN (PU3NYECKUX SIBICHUI;

f\OHI/ICI)IBaTI) N3Yy4YCHHBIC CBOICTBa Ten U (I)I/I3I/I'—I€CKI/IC SABJICHUA, UC-TIOJIB3YS
(usndeckue BeIUUHHBI (Macca, 00bEM, MIIOTHOCTD BE-IIIECTBA, BPEMsl, Iy Th,
CKOPOCTb, CPEIHssi CKOPOCTh, CHJIAa YIPY-TOCTH, CHJIa TSDKECTH, BeC Tela,
cuia  TpeHws, JaBieHue  (TBEPAO-TO  Tela, OJKUIKOCTH, Tasa),
BBITAJKUBAIOIAS CHJIA, MEXaHHUYeCKas paboTa, MOIIHOCTb, IUICUO CHIIBI,
MOMEHT CHJIbI, KO3(D(DHUIMEHT TMOJNE3HOr0 JEHCTBUS MEXaHWU3MOB,
KAHETHYECKass ¥ ITOTEHIM-alIbHAs SHEPrusi); MpU OIHMCAHWU MPABHIBHO
TPaKTOBATh (PH3H-YECKHUIA CMBICIT HCIOIb3yEMBIX BEIIMYHH, X 0003HAYCHUS
U eAu-HUIBl (U3NYECKAX BEIMYHH, HAXOIUTHh (POPMYIBI, CBSI3BIBAIO-IIIHC
JAHHYIO (PH3HYECKYIO BEIHINHY C IPYTUMH BEIHYUHAMU, CTPOUTH TpapuKU
N3Y4YCHHBIX 3aBUCUMOCTEN q)HSI/I‘IeCKI/IX BCJIIM-YUH,

—\XapakTepu30BaTh CBOWCTBAa Tell, (U3MYECKUE SIBJICHUS M IPOILEC-CHI,
HCTIONB3YS MPaBHIIA CIOKEHHSI CHUT (BIOJTb OHOI MPSIMOit),



3akoH ['yka, 3akon [lackams, 3akoH Apxumena, MPaBHIO PaBHO-BECHUS
peruara (00Ka), «30JI0TOE€ TIPaBHIO» MEXaHUKH, 3aKOH CO-XPaHCHHUS
MEXaHUYCCKOW HHEPruu; TPU 3TOM JaBaTh CIIOBECHYH) (OPMYIHUPOBKY
3aKOHA U 3aIMCHIBATh €r0 MaTEMAaTHYECKOE BhI-PaKCHUC;

—\0OBACHATH (PU3NIECKUE SBICHUS, IPOIECCH U CBOICTBA Tel,
B TOM 4YHCI€ U B KOHTEKCTE€ CUTyallMil NPaKTUKO-OPHEHTHPOBAH-HOTO
XapakTepa:  BBIABIATE  NIPUYUHHO-CICACTBEHHBIC  CBSI3H,  CTPOUTH
oOBsicHeHHEe M3 |—2 JIOTHYECKHX IIaroB C Omopod Ha 1—2 M3yYEHHBIX
CBOHCTBA (PU3NYECKUX SIBICHNH, PU3MUECKUX 3aKOHA MM 3aKOHOMEPHOCTH;

—\pemaTh pacuéTHble 3a7auu B 1—2 NeHCTBUSI, UCTIONB3YS 3aKOHBI
u (opmyisl, cBsi3pIBaronMe (QU3NYECKHE BEIWYMHBI: Ha OCHOBE aHajH3a
YCIIOBUS 33Ja4Ml 3aIMChIBaTh KPATKOE yCIIOBHE, MOJ-CTaBIIATh (PU3UIECKHE
BEIMYMHBI B (OPMYIBl M TPOBOIUTH PAC-4ETHI, HAXOAWTH CIIPABOYHBIC
JlaHHBIE, HEOOXOANMBIE IS pelle-HUs 3ajad, OLCHUBATh PEATMCTUIHOCTD
TIOJTY4EHHOH (U3HUE-CKON BEITMIHMHBI;

—\pacno3HaBaTh NpOOJIEMBbI, KOTOpbIE MOXHO pELINTh NpPU TOMOIIU
(U3MYECKNX METO/IOB; B OIMCAHUN MCCIEAOBAHNS BBIACIATH IPO-BEpsieMOe
IpeamnosioxkeHue  (TUIOTE3y),  pa3iuyaTb M HMHTepIpe-THPOBATh
MIOJTYYSHHBIH Pe3yJIbTaT, HAXOANTH OIIHOKN B XO/E OIBITA, JIENaTh BEIBOIBI
II0 €ro pe3yJbTaram;

—\pOBOINTh  OMBITHl 110 HAOMIOJAEHUIO (U3MYECKUX SIBICHUN WK
¢usHyecknx  CBOWCTB  Tel: (OPMYIMPOBaTh MpPOBEpsiEMBbIE  TIpen-
MIOJIOXKEHNSA, COOMpPaTh YCTAaHOBKY M3 MPEIIOKEHHOTO 000pynoBa-HHA,
3aIMChIBATH X0/ OIbITa U (DOPMYIIMPOBATH BBHIBOABI;

—\BBINOJHATH NPSMBIE U3MEPEHHSI PACCTOSHUS, BDEMEHHU, MaCcChI Tela,
00bEMa, CHJIBI U TEMIIEPATYPhI C UCIOJIB30BAHUEM aHAJIOTO-BbIX U IIU(PPOBBIX
puOOPOB; 3aIMCHIBATh IOKa3aHUs IPUOOPOB

¢ yu€TOoM 3a/1aHHOH a0COIIOTHOM MOTPEIIHOCTH U3MEPEHUil; —\IIPOBOIUTH

HCcIeJOBaHNE 3aBUCUMOCTH OJTHOM (PU3NUECKOH BE-JIMYMHBI OT APYTOif C

UCTIONIb30BAHUEM IIPSMBIX W3MEpEeHNIT (3a-BUCUMOCTH ITyTH PaBHOMEPHO

JIBHDKYILIETOCS TeJla OT BPEMEHH JBIDKEHUS TeNa; CHIIBI TPEHUS CKOJIBXKEHUS OT

CHJIBI JTaBJICHUS, Ka4ecTBa 00pabOTKH MOBEPXHOCTEH T U HE3aBUCUMOCTHU

CHWJIBI TPEHUS OT MJIOMIAN CONPUKOCHOBEHUS TEI; CUJIBI YIPYTrOCTH OT

YUIMHEHUS TIPY>KUHBI; BBITAJTKUBAIOIIEH CHIIBI OT 00bEMA MOTPY-KEHHOM

YacTH TeJa M OT IJIOTHOCTH XHUIKOCTH, €€ HE3aBUCUMOCTH OT TUIOTHOCTH TeJa,

OT TITyOMHBI, Ha KOTOPYIO TOTPYKEHO TEJIO; YCIOBUH IUIaBaHUS TeJl, YCIOBUH

paBHOBECHs pbluara 1 0JI0KOB); y4acTBOBATH B INIAHMPOBAaHUH y4eOHOTO

HCCIIeIOBaHNUs, COOU-



paTh YCTAaHOBKY M BBIIIOJIHATH H3MEPEHHMS, CIIeIys IPEATIOKEeH-HOMY IUIaHy,
(UKCcHpOBaTh  PE3yJabTAaTHl IOJYYEHHOW 3aBUCHMO-CTH  (DM3MUYECKHX
BEJIMYMH B BHJE IPEIIOKEHHBIX TaOJIHI U rpa-(HUKOB, eIaTh BEIBOJBI MO
pe3ynbTaTaM UCCIIeJOBaHHUs;

—\pOBOANTh KOCBEHHBIC W3MEPEHUS (U3NYECKUX BEIHYMH (IDIOT-HOCTH
BEIIECTBA JKMIAKOCTH M TBEPIOTO TeNla; CHJIa TPEHUS CKOJIb-)KCHHS,
IaBICHHE  BO3IyXa; BBHITAJKHBA[OIIas CHJA, JCHCTByIO-Ias Ha
HOTPY)KEHHOE B JKHIKOCTh TeNo; KO3()(HIHMEHT IOJNe3HO-TO IeHCTBHA
NPOCTBIX MEXaHWU3MOB), CIEHysl TNPEIJIOKCHHOH HMHCTPYKUMH: IPH
BBIIIOJTHEHUH HM3MEPEHHH COOMpaTh SKCHEPH-MEHTAJIbHYIO YCTAaHOBKY M
BBIYHCIIATH 3HAYEHHE NCKOMOH BEJIN-YHHBL;

—\coOmroaTh IpaBMIIa TEXHUKH 0€30IIaCHOCTH MIPpH padoTe ¢ 1abo-paTOPHEIM
000pyI0BaHUEM;

—\yKa3pIBaTh NPHHLUIOBI JEHCTBUSA MPUOOPOB U TEXHUYECKUX YCTPOMCTB:
BECHl, TEPMOMETp, AWHAMOMETp, COOOMIAIOIIMECS CO-CyObl, OapoMerp,
pbluar, HOABIKHBINA W HEITOBIKHBIN OJIOK, Ha-KJIOHHAS INIOCKOCTh;

—\xapakTepu30BaTh NIPUHIIUITBI JEUCTBUS H3YUYECHHBIX TPUOOPOB
M TEXHHYECKUX YCTPOUCTB C OMOPON Ha WX OMUCAHUsI (B TOM YHC-JE:
MOIIAMTHUKH, YCTPOMCTBO  BOJOMPOBOMAA, THAPABIUYECKUN  Ipecc,
MaHOMETp, BBICOTOMED, MOPIIHEBON HACOC, APEOMETP), HC-TIOJIb3YsI 3HAHUS
0 CBOMCTBax (pM3UUCCKUX SBJICHUN U HEOOXOTU-MbIe (PU3MICCKHEC 3aKOHBI U
3aKOHOMEPHOCTH;
—\[PUBOMTE MPUMEPHI / HAXOIUTh HHPOPMAIHIO O IPUMEPAX
MPAKTUIECKOTO MCITOIh30BAHUS (PHU3UUCCKUX 3HAHHI B TIOBCEA-HEBHOW KU3HU
Ut obecTiedeHrst 6e30MacCHOCTH IPH OOpaIleHUH
¢ mpubOpaMu U TEXHHUYECKUMH YCTPOWCTBAMH, COXPAaHEHHUS 370-POBBS U
COOJTFOICHHSI HOPM IKOJIOTHYECKOTO MOBEICHHSI B OKPY-JKaloIIel cpee;

—\oCyImecTBIATE 0TOOP UCTOYHHUKOB MH(pOpMAIMK B ceTu MHTepHeT
B COOTBETCTBMM C 3aJaHHBIM IIOMCKOBBIM 3allpocOM, Ha OCHOBE
UMEIOIIMXCS 3HAHMH W MyTEM CpaBHEHMS pPa3IUYHBIX HCTOYHH-KOB
BBIJICIATh MH(OpMALUIO, KOTOpas SBJSIETCS] POTHBOPEUU-BOI MIIM MOXKET
OBITh HEZJOCTOBEPHOM;

—\MCIOIb30BaTh MPH BBITOJHEHHN y4eOHBIX 33JaHHi HAYYHO-IO-IYJISIPHYIO
JIUTEpaTypy (U3MUECKOTO COAEpKaHUs, CIPABOYHBIE MaTepUalbl, PECypChl
cetn VHrepHer; Biazerb mnpuéMaMu KOH\ CIIEKTHPOBAHMS TEKCTa,
mpeobpa3oBaHus HH(OPMAIMH U3 OJHOI 3HAKOBOH CHCTEMBI B IPYTYIO;

—\co31aBaTh COOCTBCHHBIC KPAaTKHE MUCHBMEHHBIC W YCTHBIC COOOIIE-HUS Ha
OCHOBE 2—3 HCTOYHUKOB HHPOPMAIIUU PUINIECKOTO CO-



JICp’KaHMsl, B TOM YHCIIE IyOJIMYHO JeaTh KpaTKHe COOOLIEeHHS

0 pe3yJbTaTax MPOEKTOB WM y4COHBIX UCCICAOBAHMUIL; IPU 3TOM I'PAMOTHO
UCIIONIb30BaTh M3YYEHHBIH MOHATHHMHBIN ammapar Kyp-ca (QH3HKH,
CONPOBOXKJATh BEICTYIJICHHUE MPEe3eHTalUelH;

—\Ipy  BBINOJIHEHUH Y4YeOHBIX IMPOEKTOB U MCCIEIOBAaHUM pacmperne-IsaTh
0053aHHOCTH B TPYIIIE B COOTBETCTBHU C IIOCTaBJICHHBIMHU 3aJadaMHu,
CIeIUTh 3a BBINIOJHEHHWEM IUIaHa JAEHCTBUM, aJeKBaT-HO OLCHUBATh
COOCTBEHHBIH  BKJIaA B  JICATENBHOCTh  TPYIINbI,  BBI-CTPAaWBATh
KOMMYHUKAaTHBHOE B3aMOACHCTBUE, yIUTHIBASI MHE-HUE OKPYXAIOIINX.

8 knacc

IIpenMeTHBIC pe3ynbTaThl Ha 0a30BOM YPOBHE IIOJDKHBI OTpaxKaTh
c(OpMUPOBAHHOCTB Y 00YUAIOIIUXCS] YMEHHH:

—\UCHOIb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBUYKEHUE
aTOMOB M MOJIEKYJ, arperaTHBIE COCTOSHUS BEIIECTBA, KPUCTANINYECKHAE U
aMOp(QHbIC Teja, HACHIICHHBIA W HEHACHI-ICHHBIA Map, BIAXKHOCTh
BO3/lyXa; TEMIIEpAaTypa, BHYTPEHHSAs 3HEPIUs, TEIUIOBOM JBUIATEIlb;
3JIEMEHTAPHBIN AIEKTPUUECKUH 3apsijl, NEKTPUIECKOE 110JI€, IPOBOJHUKH U
JUAJIEKTPUKH, NTO-CTOSIHHBIN 3JIEKTPUYECKUIM TOK, MATHUTHOE T10JIE;

—\paznuyate sBJCHUS (TEIUIOBOE paCIIMpEeHUe/CxKaTHe, TeIllone-peaaya,
TEIUIOBOE PaBHOBECHE, CMAaYMBAaHWE, KANWUISPHBIC sSB-JCHUS, HCIIApEHUE,
KOHJICHCals, IUIaBlieHWe, KpucTauiu3anus (OTBEpJeBaHUE), KUIICHUE,
TeruIoneperava (TerIonpOBOHOCTb, KOHBEKITHS, U3ITy4YCHHUE);
AMEKTpHU3alus Tel, B3aUMOACUCTBHE 3apsAOB, IEHCTBHSA 3JEKTPHUUECKOTO
TOKa, KOPOTKOE 3aMbIKa-HHE, B3aUMOJCHCTBHE MAarHUTOB, JeHCTBHE
MarHUTHOTO TOJISI Ha MPOBOJHHUK C TOKOM, 3JIEKTPOMArHUTHAS WHIYKIIWS)
[0 ONMHU-CAaHUIO WX XapaKTePHBIX CBOMCTB M Ha OCHOBE OITBITOB, JIEMOH-
CTPUPYIOIINX JaHHOE (PU3NIECKOE SBIICHHE;

—\pacrno3HaBaTh MPOSIBJICHUE N3YYCHHBIX (PH3MUYECKUX SBICHUM

B OKPYXKalOIIeM MHUpE, B TOM 4HCIe (DU3NYECKHE SIBICHHUS B IPU-POJE:
MOBEPXHOCTHOE HATSHKEHHE M KalWULIpHbIE SIBJICHHS B IIPUPOJE,
KpPUCTAJUIBL B Hpupoxe, wusirydenue ColHIA, 3aMep3a-HUE BOJOEMOB,
MOpcKue Opu3bl, 00pa30BaHUE POCHI, TyMaHa, WHES, CHEra; NEKTPHUICCKHE
sBJIEHUsT B aTMocdepe, 3JIeKTPU4e-CTBO JKUBBIX OPraHM3MOB; MarHUTHOE
noje 3eMild, Apel( IO0JII0-COB, POJIb MArHUTHOTO TIOJNISL JUIS JKU3HH Ha
3emite, NOJISPHOE CH-SIHUE; TIPU ITOM HEPEBOIUTH NMPAKTHUECKYIO 337ady B
y4eOHYI0, BBIJIENSATH CYIIECTBEHHbIE CBOMCTBA/NMPU3HAKU (PU3NYECKUX SIB-
JICHUI;



—\onuchIBaTh M3y4EHHbIE CBOMCTBA TeJl M (PU3UUECKHE SIBJIICHHS, HC-TIOJIb3YS
(dusnyeckne BEIMYHMHBI (TEMIIEpaTypa, BHYTPEHHSS SHEPrHs, KOJIMYECTBO
TEIUIOTHI, yIeNbHAas TEIUIOEMKOCTh BEIIE-CTBA, YyHAENbHAas TEIIIOTa
IUIABJICHHS, yIENbHAs TEIUIOTa Mapoo0-pa3oBaHMA, YAENbHAs TEIUIOTa
CropaHusi TOIUIMBA, KOI(Q(HULIM-EHT TMOJE3HOI0 JICHCTBHSA TEIUIOBOM
MaIlINHBI, OTHOCUTENIbHAS BIAXKHOCTh BO3[yXa, SJIEKTPUICCKUI 3apsi, cuia
TOKa, OJICK-TPUYECKOE HANPSDKCHHWE, CONPOTHBICHHE  IPOBOTHHKA,
yIIeJIbHOE CONPOTHUBIICHUE BEIECTBA, pa00OTa U MOLTHOCTh JIEKTPUUECKOTO
TOKa); TPH OIMCAHWU TIPABMJIBHO TPAaKTOBaTh (DU3UYECKHH CMBICIT
UCTIONb3YEMBIX BEIMYHMH, 0003HAUCHHS U CAUHUILBI (PU3H-UECKUX BEIHUNH,
HaxXOJWTh (DOPMYJIBI, CBSA3BIBAIOIINE NAHHYIO (DH3NYECKYI0 BEIMUYHMHY C
JIPYrMMH  BEJIMYMHAMH, CTPOUTh TIpau-KW H3YyYEHHBIX 3aBHCUMOCTEH
(U3HUIECKNX BEININH;

—\xapakTepu30oBaTh CBOHCTBAa Tes, (PU3MYCCKHE SBICHHUS U MPO\ IECCHI,
UCTIONB3Ysl OCHOBHBIE ITOJIOKCHHUS MOJIEKYJISIPHO-KHHETH-9ECKOH TEOpHUHU
CTPOEHHUS BEIIeCTBA, NMPUHIMII CYNEPHO3UINH MOo-Jeil (Ha KauyecTBEHHOM
YPOBHE), 3aKOH COXPaHCHHMS 3apsina, 3a-KoH OMa I yJacTKa IIeIH, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHMs JHEpPrMM; IpU 3TOM [aBaTh
CIIOBECHYIO (DOPMYJIMPOB-KY 3aKOHA M 3aIlMCHIBATH €r0 MaTeMaTHYECKOE
BBIpaKEHUE;

—\0OBSCHATH (pU3NUECKUE MPOLIECCHI U CBOWCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCT€ CHUTyallMi MPAaKTUKO-OPUEHTHPOBAHHOIO XapakTe-pa:
BBISIBJIATh PUYMHHO-CIIEACTBEHHBIE CBSI3U, CTPOUTH 00BAC-HEHHE U3 |—2
JIOTHYECKUX IIAroB ¢ OMOPOH Ha 1—2 W3YYEHHBIX CBOWCTBA (pr3mYECKHX
SIBJICHUH, (PU3MYECKNX 3aKOHOB HIIH 3aKO-HOMEPHOCTEH;

—\pematb pacuéTHble 3a/1a4i B 2—3 JA€WCTBUS, UCIOJIb3Ys 3aKOHBI
u (opMmyisl, CBsI3BIBAIONINE (DU3NYECKHE BEIMYMHBI: Ha OCHOBE aHAIM3a
YCIIOBHUSI 33/1a4M 3allUChIBATh KPAaTKOE YCIIOBHE, BBISAB-JISITH HEIOCTATOK
JaHHBIX UL pelIeHHs 3ajadd, BHIOMpATh 3aKO-HBI M (HOPMYJIBI,
HeoOxoanuMmble Uit e€ peleHus, NPOBOAWTH pac-4éThl W CPaBHHUBATH
MOJy4eHHOE 3HaueHne (PU3NIECKON BEJIMYH-HbI C U3BECTHBIMHU JIaHHBIMHU;

—\pacmo3HaBaTh NPOOJIEMBI, KOTOPBIE MOXKHO pEIIUTh TP I[TOMOIIH
(U3HUECKUX METOJIOB; WCIOJB3Yysl OINMCAHUE WCCIEIOBAHUS, BBI-ICIAThH
MpOBEpsiEMOE  MPEANOIOKEHHE, OLCHUBATh MPaBWIBHOCTh  HOpPSAKA
MIPOBEJIEHUS UCCIIEOBAHMUS, AETIaTh BBIBOJIBI;

—\[IPOBOJIUTH OTIBITHI IO HAOIOJCHUIO (PU3NIECKUX SBICHHUN WU
(bu3rUecKUx CBOWCTB TeJ (KalMUIIpHBIE SBJICHISI, 3aBUCIMOCTD JaBJICHUS
BO37yXa OT ero 00bEMa, TeMIIepaTypsl; CKOPOCTH MPO-



Lecca  OCTHIBaHMS/HarpeBaHWss NpPH M3Iy4YEHHMH OT I[BeTa HU3iy\
YaIOLIEH/TIOTIOIIAIONIeH MOBEPXHOCTH; CKOPOCTh HCHApEeHusi BO-IbI OT
TeMIepaTypbl KUJKOCTU U IJIOMAAN €€ OBEPXHOCTH; dIEKTPU3aIMs Tel U
B3aUMOJIEHICTBHE DJIEKTPUYECKUX 3apsiioB; B3aHMMOJAEHCTBHE MOCTOSHHBIX
MarHuTOB, BU3YyalW3allMs Mar-HUTHBIX TII0JIEH MOCTOSHHBIX MarHUTOB;
JCHCTBHS MAarHATHOTO TIIONIT Ha IIPOBOAHHUK C TOKOM, CBOMCTBa
JJIEKTPOMAarHuTa, CBOW-CTBAa JJIEKTPOJBHUTATENs IOCTOSHHOTO TOKA):
(opMyIHpOBaTh MPOBEPSIEMBIE IPEINONOKEHNS, COOMPATh YCTAaHOBKY U3
MIPEATIO-)KEHHOTO 00OpYZOBaHMUS; ONMCHIBATH XOJ ONBITa M (OPMYIHpPO-
BaTh BBIBOJIBI;

—\BBIIIOJHATH NPSIMbIC N3MEPEHUSI TEMIIEPATYPhI, OTHOCUTEIILHOH BIIaKHOCTH
BO31yXa, CHJBl TOKa, HAINPSXKEHUA C HCIOJIb30BaHU-EM aHAJIOTOBBIX
npuOOpOB M JAaTYMKOB (DU3UUECKHX BEJIWYMH; CPAaBHUBATH PE3YJIbTATHI
N3MEpeHNH ¢ yIETOM 3aJaHHON a0CO-JIFOTHON ITOTPEIIHOCTH;

—\POBOINTH MCCIIEIOBAHNE 3aBUCUMOCTH OJHOW (PU3UUECKOW BE-TMYMHBI OT
Jpyroi ¢ HCHOJB30BaHHEM MPSMBIX M3MEpeHHl  (3a-BHCHUMOCTh
CONPOTHUBJICHUS] IPOBOJHHKA OT €ro JJIUHBI, IUIOMAAM IIOIEePEdHOro
CEYEHUs U yAENBHOIO CONMPOTUBIICHUS BELIECTBA MPOBOJHMKA; CHIBI TOKA,
HAYIIETO 4Yepe3 MPOBOAHMK, OT HANpsA-)KEHUS Ha IPOBOJHUKE;
HCCIIEOBaHNE MOCIEA0BATENbHOTO W MA-PaUIENIBHOTO  COEAWHEHHN
MIPOBOHUKOB): IUIAHUPOBATh HCCIEN0-BaHUE, COOMPATh YCTaHOBKY H
BBINIOJHATh HW3MEPEHUs, Cledys NpeAIoKeHHOMY IUIaHy, (HUKCHPOBAThH
Pe3yNbTaThl MOJMY4YEHHOH 3aBUCUMOCTH B BUie TaOmuUIl ¥ rpaKoB, JeNaTh
BBIBOJIBI TI0 pe-3yJIbTaTaM HCCIIEOBaHUS;

—\pOBO/INTh KOCBEHHBbIE H3MepeHHsi (U3NYECKMX BeNW4rH (yAenb-Has
TEIIOEMKOCTh ~ BENIECTBA, COMPOTHBJIEHWE TPOBOJAHKMKA, pa-00Ta |
MOIIHOCTE 3JIEKTPUYECKOTO TOKA): IUIAHMPOBAThH HM3MEpE-HUS, COOUPAThH
OKCIIEPUMEHTAIBLHYIO YCTAHOBKY, CIEAys TPEIIO-KEHHOM HWHCTPYKIINH, W
BBIYUCIIATE 3HAYCHUEC BCIIMYHUHBI,

—\Cco6Iro1aTh TIpaBUIla TEXHUKN GE30IIaCHOCTH TP padoTe ¢ 1ab0-paToOPHBIM
000pyI0BaHUEM;

—\xapaKTepru30BaTh MPUHIUIEI ISHCTBUS H3yICHHBIX TPHOOPOB
U TEXHHYECKUX YCTPOWCTB C OMOPOH Ha WX OMHCAHUSA (B TOM dHC-JE:
cHUCTeMa OTOIUICHHWS JIOMOB, THTPOMETp, MapoBas TypOHHA, aMIepMeTp,
BOJIBTMETP, CUYETUYMK OIJIEKTPUYECKOW HDHEPTUH, IJIEK-TPOOCBETHTEIIbHbBIC
npubOpBI, HArpeBaTENIbHBIC AJIEKTPONPUOOPHI (IIPUMEPHI), dJIEKTPUUECKUE
MPEIOXPAHUTEIH; JIEKTPOMATHUT, JJIEKTPOIBUTATENb MMOCTOSHHOTO TOKA),
UCTIOJB3Ysl 3HAHUS O



CBOHCTBaX (PM3MUECKUX SBJICHUN U HEOOXOAUMBIE (PU3NICCKUE
3aKOHOMEPHOCTH;

—\pacmo3HaBaTh TPOCThIE TEXHUYCCKHE YCTPOICTBA H HU3MEPUTEIIh-HBIC
mpubOpBl MO CXEMaM U CXCMATHYHBIM PUCYHKaM  (KHIKOCT-HBIN
TEPMOMETpP, TEPMOC, MCUXPOMETP, TUTPOMETp, IBUraTeilb BHYTPEHHETO
CropaHusi, 3JEKTPOCKOI, PEOCTaT); COCTABIATh CXE-Mbl AJIEKTPUUECKHX
Lerneil ¢ MmoC/ieI0BAaTeNIbHBIM U Mapaijieib-HbIM COSIUHEHUEM SJIEMEHTOB,
pasznuuast yeJaoBHbIE 0003HAUCHHS JIEMEHTOB JJICKTPHUYECKUX I[ETIeH;

—\[IpUBOANTE IPUMEPBI/HAXOAUTh HH(POPMAIIHIO O IIPUMEPAX MPaK-
THUYECKOTO UCIIOJIb30BaHMs (PU3MUECKUX 3HAHWH B OBCETHEBHOW JKU3HH IS
obecrieueHns1 6€30MaCHOCTH TIPU OOpAIIEHUH C IPHO0-paMH U TEXHHICCKIMU
YCTPOMCTBaMH, COXpaHEHHS 37I0POBbS

U CcOOJIIOJICHUSI HOPM HKOJIOTHYECKOT0 MOBEJCHHS B OKpYXKaIOIEeH cpene;

—\oCymIeCTBIATh NOUCK HHpOpMaAINH HU3NIECKOTO CONCPIKAHMS
B ceTd IHTEepHET, HA OCHOBE MMEIOILMXCSI 3HAHUW U IYTEM CpaB-HEHUS
JIOIIOJTHUTENBHBIX MCTOYHUKOB BBIACISATH HH(POPMAIHIO, KOTOpPas SBISIETCS
MIPOTUBOPEUYHBOH HIT MOXKET OBITh HEJIOCTO-BEPHOIL;

—\KCTIONB30BaTh NMPH BBHITOTHEHHN yYeOHBIX 33JaHUH HAYYHO-IIO-IYJIAPHYIO
JIUTEpaTypy (BU3MYECKOTO COAEPIKAaHUs, CIIPaBOYHBIE MaTepUalibl, PECypChI
cetu VIHTepHeT, BiageTh NpUEMAMU KOHCIIEKTUPOBAaHMA  TEKCTa,
npeoOpa3oBaHus MHGOPMAITIH U3 OJHON 3HAKOBOI CHCTEMBI B IPYTYIO;

—\co31aBaTek COOCTBEHHBIC NHCHMEHHBIC M KpaTKHe YCTHBIE COOOIIe-Hus,
0000mas wHQOpPMAIMI0 W3 HECKONBKHX HCTOYHHUKOB (PH3H-4ECKOTO
COIEpXKaHWs, B TOM UHCIE IIyONUYHO TMPEICTAaBIATh pe-3yJIbTaThI
MIPOSKTHON HWJIM HCCIIEOBATEILCKON AEATEIIbHOCTH; MPH 3TOM TPAMOTHO
HCTIONB30BaTh HM3yYCHHBIM TMOHATUHHBINA am-mapaT Kypca (HU3UKH,
COMPOBOXKJIATh BRICTYIJICHUE MPE3CHTA\ ITUECH;

—\IpH  BHITIONTHEHUH Y4YEOHBIX IPOEKTOB M HCCIEHOBAHUM (HHU3NIE-CKUX
MIPOLIECCOB PACHpeNeNisiTh OOS3aHHOCTH B TIpYIINE B COOTBET-CTBUH C
MIOCTaBJIEHHBIMU 33Jla4aMU, CIEAWUTH 3a BBINOJHEHHEM IIJIaHAa ACUCTBUH U
KOPPEKTHPOBaTh €ro, aJeKBAaTHO OICHWBaTh COOCTBEHHBIH BKJIQJ B
JeSITeAbHOCTb TPYIIbI; BEICTPAUBaTh KOM-MYHUKAaTUBHOE B3aMMOJIEICTBHE,
TIPOSIBIISISI TOTOBHOCTH pa3pe-IaTh KOHQIIUKTHIL.



9 knacc

[IpeameTHble pe3ynbTaThl Ha ©0a30BOM YpPOBHE JOJDKHBI OTpakaTb
c(OpMUPOBAHHOCTB Y 00YUYAIOIIUXCS] YMEHHH:

—\ucnonp30BaTh  MOHATHUA: CHCTEMa OTC4éra, MaTepuaigbHas TOdYKa,
TPaeKTOpHUs, OTHOCHTEIHFHOCTh MEXaHHUYECKOTO IBIKCHUS, Ae-(popMamus
(ynpyrasi, miactuuyeckas), TpEHHE, LEHTPOCTPEMH-TEIbHOE YCKOpEHHE,
HEBECOMOCTh W IEPErPy3KH; HEHTP TSKE-CTH; aOCOIMIOTHO TBEPHOE TEIo,
LEHTpP TSHKECTH TBEPJOro Teljla, paBHOBECHE; MEXaHHUUYECKHE KOJIeOaHHUs U
BOJIHBI, 3BYK, HH(pa3-ByK M YIbTPa3BYK; 3JIEKTPOMATHUTHBIC BOJIHBI,
IKaja 3JIEKTPO-MarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M IaJbHO30PKOCTH,
CHEK-TPBI UCITYCKAaHUS U IOTJIOIIEHHMS; anb(a-, OeTa- ¥ raMMa-u3Iyde-Hus,
W30TOIIBI, SIICPHAst SHEPTeTHKA;

—\paznnyaTth sBJIeHUs (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSIMOJIU-HEHHOE
IBIDKEHHE, PAaBHOYCKOPCHHOE MPSIMOIMHEHHOE IBIKE-HIE, CBOOOTHOE
NaJieHue TeJl, PABHOMEPHOE JABUKEHUE N0 OKPYXK-HOCTH, B3aUMOJIECHCTBUE TEJ,
PCaKTHBHOE JBIDKCHHE, KOJcOa-TeIbHOE IBHKCHUE (3aTyXalOIIUe 1
BEIHY’)KJICHHBIEC KOJICOaHHUs), PE30HAHC, BOJTHOBOE ABIDKCHHE, OTPaKCHUE
3BYyKa, IPSIMOJIMHEN-HOE PACIIPOCTPaHEHNE, OTPAKEHUE U MPEIOMIIEHUE CBETA,
0JI-HOE BHYTPEHHEE OTPaKEHUE CBETa, pa3lioKeHUe OeJIoro cBera

B CHEKTP U CJIOXXEHHE CIEKTPAIbHBIX I[BETOB, MAWCICPCHS CBETa,
€CTeCTBCHHAsI PaJUOAKTUBHOCTh, BO3HHKHOBEHHE IMHEHYATOTO CIIEKTpa
M3ITyYEHUs1) 10 ONMCAHUIO UX XapaKTEePHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHPYIOIINX JaHHOE (PHU3HUECKOE SB-JICHUE;

—\pacrno3HaBaTh MPOSIBJICHUE U3YYEHHBIX (PU3UUECKHUX SIBJICHUM

B OKpY)XKarolieM Mupe (B TOM uHcie (GU3MYEeCKUE SIBICHHS B NPU-POJE:
TIPWINBBI U OTJIMBEIL, JBIDKeHUE TulaHeT COJTHEYHOW CHCTE-Mbl, PeaKTHBHOE
JBIKCHUE IKHMBBIX OpPTraHM3MOB, BOCIPHATHE 3BYKOB JKUBOTHBIMH,
3eMIICTpSICEHHE, CEHCMHYECKHe BOJIHBI, I[y-HaMH, 3X0, I[[BeTa Tell,
ONTHYECKHE SIBICHHUS B NpUpOJE, OHOJIO\ THuecKkoe JeiicTBHEe BHAMMOrO,
YIBTPaHOIETOBOI0O M PEHT\ TEHOBCKOTO W3JIyYCHMH; €cTeCTBEHHBIH
panvoakTUBHBIN (OH, KOCMHUYECKHE JIy4YH, paJMOaKTHBHOE H3IIy4eHHUE
NIPUPOJHBIX MH-HEpPAJIOB; JICHCTBHE pPAJHOAKTUBHBIX M3Iy4YeHHH Ha
OpraHu3M ue-JOBeKa), MpPU 3TOM IEPEBOAUTH IMPAKTHUECKYIO 3a1ady B
y4e0-Hy0, BBLICIATh CYIIECTBEHHBIE CBOMCTBA/NMPHU3HAKK (PHU3NYE-CKUX
SIBJICHU;

—\omnuchIBaTh U3y4EHHBIE CBOICTBA TNl ¥ (U3MUECKHE SBIICHUS, UC-TIOTB3YS
(hm3nvecKre BeIMIUHBI (CpeIHAS M MTHOBEHHAS CKO-POCTh TEJIa IpH
HEPaBHOMEPHOM JBMKECHHMH, YCKOPEHUE, IIEpEMeE-



IIEHNEe, IyTh, YIJIOBAas CKOPOCTh, CHJA TPEHHs, CHJIAa YHNPYrOCTH, CHIA
TSDKECTH, YCKOpPEHHE CBOOOJHOIO IajieHus, BeC Tejla, WUM-IYJbC Tea,
HUMITyJIbC CHWJIBI, MEXaHH4YecKas paboTa W MOIMHOCTb, IOTEHIHAIbHAS
SHeprus Teja, MOAHATOTO HaJ IOBEPXHOCTHIO 3E€MIM, MOTEHLUAIbHAs
9HEPTHS CXKATOH NMPYKUHBI, KHHETHYIE-CKasi YHEPT UL, TIOJIHAsI MEXaHNIECKast
SHEPTHs, IEPUOJ] U YaCTOTa KOJeOaHUM, UIMHA BOJIHBI, TPOMKOCTH 3ByKa H
BBICOTa TOHA, CKO-POCTh CBETAa, IOKa3aTeNlb IPEJIOMIIECHUS Cpeibl); NpHU
ONMCAHUM NPABWIBHO TPAKTOBaTh (HU3MIECKUIl CMBICI HCIIOJIB3yEMBIX
BeNU-YMH, OOO3HAUCHMS W EAMHHIBI (U3NYECKUX BEIWYHMH, HAXOIUTh
(opMyIIBI, CBS3BIBAIONINE NAHHYIO (QHU3HYECKYIO BEIHYUHY C APY-THMH
BEJIMYNHAMH, CTPOUTH TPa(UKU HM3YUEHHBIX 3aBUCUMOCTEH (HH3MYECKUX
BEJINYNH;

—\XapaKkTepu30BaTh CBOWCTBA TeJ, (U3WUYECKUE SBICHUS M IPOIEC-CHI,
UCTIONB3Ysl 3aKOH COXPAHCHMS JHEPTUH, 3aKOH BCEMHPHOTO TITOTECHUS,
MPUHIUI CYNEPHO3ULMH CHJ, NPUHIUI OTHOCUTENb-HOCTH [amunes,
3aKoHBl HBIOTOHA, 3aKOH COXpaHEHHs HMITYNb-Ca, 3aKOHBI OTPaKEHHUS U
TIPEJIOMIICHUSI CBETA, 3aKOHBI COXPaHE-HUS 3apsAA0BOTO U MacCOBOTO YHCET
IPU SIACPHBIX PEaKLUsAX; NPU OTOM JaBaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA U 3aIHChI-BaTh €70 MAaTEMaTHUECKOE BBIPA)KEHUE;

—\0OBSCHATH (PHU3NUECKUE MPOLIECCHI U CBOWCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE CHUTyallUMil IPaKTHKO-OPUEHTUPOBAHHOTO XapaKTe-pa:
BBISBJISITH IPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTh OOBsIC-HEHHE U3 2—3
JIOTHYECKUX IIAroB ¢ OMOPOH Ha 2—3 HM3YYEHHBIX CBOMCTBA (pU3MUECKHUX
SIBJICHUH, (PU3MYECKNX 3aKOHOB HIIH 3aKO-HOMEPHOCTEH;

—\pemaTh pacu€THble 3ajauM (OmMparoIMecs Ha CHCTEMy u3 2— 3
ypaBHEHHI), MCIIOJIB3Ysl 3aKOHBI U (hOpMyIbl, CBS3bIBaIOLINE (HU3MYECKUE
BEJIMYMHBI: HAa OCHOBE aHajJM3a YCJIOBMS 3aJadl 3a-NUCHIBATh KpaTKoe
YCIIOBHE, BBIABIATH HEJOCTAIONINE WM M30BI-TOYHBIC JaHHBIE, BBIOMPATH
3aKOHBI ¥ (OPMYJIBI, HEOOXOJUMBIE UISI PELICHHS, TPOBOANTH PACUETHI H
OLICHUBATh PCATUCTUYHOCTD TIOJIY4YCHHOTO 3HA4YCHUSA Q)HSH‘IECKOIZ
BEJINYMHBI;

—\pacnozHaBaTh HPOOJIEMbI, KOTOpbIE MOXHO pPEIINTh MPH IOMOIIN
q)I/I3I/I‘{CCKI/IX METOAOB, HCHOJIB3Yysd OIMMCAHWE HUCCICIAOBAHUA, BBI-JACIIATH
MIPOBEPSIEMOE  NPEATONIOKEHUE, OICHUBATh MPABIIBHOCTh IOPSAAKA
IIPOBEACHUS  HUCCIENOBAaHMA, JelaTb  BBIBOJBL, HHTEPIPE-THUPOBATH
Ppe3yNbTaThl HAOIIOAEHHH 1 OTIBITOB;

—\pOBOUTH OIIBITHI 110 HAOMIOJCHUIO (PU3NYECKUX SBICHUN WIH
(hM3M9IeCKHUX CBOMCTB Tel (M3y4eHue BToporo 3akoHa HeioToHa, 3aKoHa
COXpaHEHMs SHEPI'MH; 3aBUCHMOCTh ITepHOa KojaeOaHui



NPY)KMHHOTO MasTHHKAa OT Macchl Ipy3a M IKECTKOCTH MPYKUHBI H
HE3aBUCUMOCTb OT aMIDIMTYIbl MAaIBIX KOJICOAHHMil; NPsAMOJH-HEHHOEe
pacnpocTpaHeHHe CBeTa, Pa3jloxKeHHe 0eI0ro ceeTa

B CIICKTp; U3YYCHHE CBOMCTB M300paXCHUS B IULIOCKOM 3€pKaJie U CBOMCTB
n300pakeHNs IpeIMeTa B COOHMparoleii TnH3e; Ha-0Ir0/IeHIe CIUIONIHBIX U
JMHEHYaTHIX CIEKTPOB M3ITyYEHUs): Ca-MOCTOSTENIBHO COOMPATh YCTAHOBKY
13 M30BITOYHOTO Habopa 000-pyHOBAHHS, ONHCHIBATH XOJ OIBITA H €r0
pe3ynbTaThl, GOPMYIIHU-POBATH BEIBOJIBI;

—\IpoBOANTH NMPU HEOOXOIUMOCTH CEPHUIO MPSIMBIX M3MEPEHHH, Ompenelsis
cpemHee 3HAUCHHE M3MepseMOW BeNWIWHBI ((OKYCHOE pPAacCTOSHHE
cobupatormiei JINH3HI); 00OCHOBEIBATh BEIOOD crocoba
N3MEpEeHUs/M3MEPUTENLHOTO PUO0opa;

—\IPOBOAUTE HCCIECIOBaHIE 3aBUCUMOCTESH (PH3NYSCKUX BEIHMYNH
C HCIOJB30BaHUEM MPSIMBIX H3MEPEHUIl (3aBUCUMOCTH IIYTH OT BPEMEHHU
IPU PaBHOYCKOPEHHOM [BIDKCHHWHM O€3 HauyaJbHOM CKO-POCTH; IIepHoja
KOJeOaHUH MaTeMaTHYeCKOr0 MAasTHHKA OT JUIM-HBl HUTH; 3aBHCUMOCTH
yria OTpaKeHHs CBeTa OT yIVla IafeHWs U yria MpeJOMIICHUS OT yria
[aJeHusd): IUIaHUPOBaTh HCCIENO-BaHUE, CAMOCTOATENIBHO COOMpaTh
YCTaHOBKY, (DHKCHPOBATh  pe-3yJbTAThl  IOJTYYCHHOH  3aBUCUMOCTH
(bU3NYECKUX BEMYMH ¢ YYETOM 3aJaHHOH NOTPEITHOCTH U3MEPEHHIT B BHIIE
Ta6J’II/IIl u Fpa-(bI/IKOB, JCJIaTh BBIBOJbI 11O PE3YyJibTaTaM HUCCIICAOBaHUA,

—\pOBOUTH KOCBEHHBIE M3MEPEHUs PU3MUECKHUX BEINUUH (Cpel-Hsis
CKOPOCTb ¥ YCKOPEHHE TeJla MPH PAaBHOYCKOPEHHOM JIBU\ )KEHHH, YCKOPEHHE
CBOOO/IHOTO MaIeHNs, )KECTKOCTD NMPYKUHBI, KO3(QGHUINEHT TPEHHS
CKOJIb)KEHUs, MexaHu4deckas pabota

M MOIIHOCTb, YacTOTa U NMePHOJ] KoJleOaHUH MaTeMaTHIECKOTO
Y MPYKUHHOTO MAasATHUKOB, OMNTHYECKas Ccuiaa coOuparomieid JHMH-3bI,
PaavOaKTUBHBII ¢on): IUIAHUPOBATh U3MEpEHUs; coOupaThb
9KCTIEPUMEHTAIbHYIO YCTAHOBKY W BBINONHATH H3MEpPEHHMs, Cre-Iys
HpeHHO)KeHHOﬁ HHCTPYKIHNU, BBIYUCIIATH 3HAQUYCHUC BCJIMYH-HbBI u

aHAJIN3UPOBATH ITOIYYEHHBIE PE3YIILTATEI,

—\coOuto1aTh MpaBuIia TEXHUKU 0€30MaCHOCTH MPpH padoTe ¢ JIabo-paTopHbIM
00opynoBaHUEM;

—\pa3nu4aTh OCHOBHBIC TIPU3HAKM W3YYEHHBIX (UIUIECKUX MOJe-JIeH:
MaTepHaJbHas TOYKa, aOCOTIOTHO TBEPAOE TENO, TOYEHHBIH HMCTOYHHK
cBeTa, Jyd4, TOHKAas JIMH3a, IUIAaHETapHas MOJENb aro-Ma, HYKJIOHHas
MO/IeJIb AaTOMHOTO S1/1pa;

—\XapakTepu30BaTh NPUHIMUIIBI JEHCTBUS M3YUYCHHBIX TPUOOPOB
Y TEXHUYECKUX YCTPOHCTB C ONMOpPOH Ha WX ONUCAHUs (B TOM YHUC-JE:
CIIUAOMETP, JaTUYNKHU TTOJIOKCHUA, PACCTOSAHUA U YCKOPECHUA,



pakera, 5XOJIOT, OYKH, NEPUCKOI, (OTOoANNapaT, ONTHYECKUE CBETOBOJbI,
CHEKTPOCKON, [O3MMETP, Kamepa BWIIbCOHA), HC-TIONB3yS 3HAHUI O
cBOWCTBaX  (PU3MYECKUX SBICHHMH M  HEOOXOAM-Mble  (U3HYECKHUE
3aKOHOMEPHOCTH;

—\HCTIONB30BaTh CXEMBI M CXEMATHYHBIE PUCYHKH M3YYEHHBIX TEX-HHYECKUX
YCTPOMCTB, M3MEPUTEIBHBIX HPHUOOPOB M TEXHOJIOTH-YECKHUX IPOIECCOB
NP pEIICHUH YYeOHO-TIPAKTHYECKUX 3a7ad; ONTHYECKHE CXEMBI I
MIOCTPOEHHS M300paKeHNI! B INIOCKOM 3€pKajie ¥ COOMpArOIIeH JIHH3E;

—\NpUBOANTH IPUMEPBI/HAXOAUTH HH(OPMALINIO O TpUMepax Mpak-
THYECKOTO UCIIONB30BaHMs (PU3NUECKUX 3HAHUH B MOBCEIHEBHOM JKU3HU IS
obecrieueHns1 6€30MaCHOCTH TIPU 0OpAaIleHIH C IPHO0-paMH U TEXHHICCKIMU
YCTPOMCTBaMHU, COXpaHEHHS 37I0POBbS

U COOJIIOJICHUSI HOPM HKOJIOTHYECKOT0 OBEJECHHS B OKPYKaIOIeH cpene;

—\oCyIIeCTBIATH NOUCK HH(pOPMaAINH HPU3NIECKOTO COACPIKAHMS
B ceTH VIHTepHET, caMOCTOSTENbHO (GOPMYIHpPYs HMOMCKOBBIA 3a-TIpoC,
HaXOJIMTh ITyTH OIPEJENICHHs JOCTOBEPHOCTH MOIy4YeHHOW HH(POPMAIH Ha
OCHOBE HUMEIOIINXCS 3HAHUI U JOMONHUTENb-HBIX HUCTOYHUKOB;

—\HCTIOIK30BaTh NPH BBINOJHEHUU YUYE€OHBIX 3aJJaHUN HAYYHO-TIO-MYJISIPHYIO
JUTEeparypy GU3MIECKOrO COACpIKAHMS, CIIPABOYHBIC MATEPHAIIBI, PECYPCHI
cetu UMHTepHer; BiageTh NpuUEéMaMM KOHCHEKTUPOBAHUS  TEKCTa,
npeoOpa3oBanus HHGOPMAIIMK U3 OJHOI 3HAKOBOW CUCTEMBI B IPYTYIO;

—\co31aBaTh COOCTBEHHBIC MUCHMEHHBIC M YCTHBIC COOOIICHHS Ha OCHOBE
nH}poOpMalMK M3 HECKOJIBKAX HWCTOYHHKOB (H3MYECKOTO COJEpIKaHus,
MyOJIMYHO TPE/ICTABISITh PE3yIbTaThl NPOEKTHOM MM HCCIIeI0BaTEIbCKOM
JESATENIbHOCTH; HpU 3TOM TPaMOTHO  HC-TIOJIb30BAaTh  HM3yYEHHBIN
MOHATUIHBIN ammapaT W3ydaeMoro pas-fieia (U3WKA W COMPOBOXKAATH
BBICTYIIJICHHE TIpe3eHTaluMed ¢ y4€TOM OCOOEHHOCTEH ayIuTOpUU
CBEPCTHHUKOB.



TEMATUYECKOE NMNJIIAHUPOBAHUE

7 knacc (68 u)

Temarnueckuii OcCHOBHBIE BH/BI 1eATEILHOCTH YYAUIMXCS
OcnoBHoe cogep:kanue . o1
0JI0K, TeMa (Ha ypoBHe Y4eOHBIX el cTBHIl)
Paznen 1. ®u3nka u e€ poJib B NO3HAHUH OKPY:KaloLero Mupa (6 u)
duzuka — ®duznka — HayKa 0 IpUPOLE. BersiBiieHne pa3innanii Mex 1y GU3NIeCKUMH U XUMHIECKIMHU

HayKa 0 npupoje
24)

SBnenus npuponsl. dusuye-
CKHUE BJICHUS: MEXaHUUe-
CKUE, TeIJIOBBIE, JIEKTpUIe-
CKHE, MATHUTHBIE, CBETOBBIE,
3BYKOBBIE

npepamenusiMu (MC — xumust).

Pacnio3naBanue u knaccudukanys GU3NIECKUX SBICHHN:
MEXaHUYECKUX, TETUIOBBIX, DJICKTPUIECKHUX, MATHUTHBIX
1 CBETOBBIX.

HaGmonenne n onucanue pU3NIECKUX SBICHUH

dusnyeckne
BeJINYHUHBI (2 4)

Odusnueckne BEeINIHHBL.
U3zmepenne dpusnuecknx
Benu4uH. Pusnueckue
nipudopsl. [lorpemHoctsh
n3MepeHuit. MexxayHapoaHas
cUcTeMa eANHHIL

OmnpeneneHne NEHbI ACNEHNS Kbl H3MEPUTETEHOTO Mprbopa.
W3mepeHue TMHEHHBIX Pa3MEpOB TeJl U IPOMEKYTKOB BPEMEHU

¢ y4€TOM MOTpeLIHocTeil.

N3mepenue 00bEMa KUAKOCTH U TBEPJIOTO TeJa.

H3mepeHue TeMnepaTypsl IpU MOMOILY KUIKOCTHOI'O TEPMO\
METpa U JaT4yuKa TeMIIepaTyphbl.

BhinosiHeHHe TBOPUYECKUX 3aJaHU TIO TTIOMCKY CIIOCOOO0B U3Mepe-
HHSI HEKOTOPBIX QU3HYESCKUX XaPAKTEPHUCTHK, HATPUMED
pa3MepoB MaJbIX 00BEKTOB (BOJIOC, TPOBOJIOKA), YIAIEHHBIX

[lpu pa3zpaboTke paboyell mporpaMMbl B TEMaTHYECKOM IUIAHHUPOBAHHM JOJDKHBI OBITH YYTEHBI BO3MOXHOCTH HCIOJb-30BaHHS
INEKTPOHHBIX (UH(POBBIX) 00pa30BATEIBHBIX PECYPCOB, SBISIOMINXCS Y4eOHO-METOANYECKHMH MaTepHalia-MH (MYJIbTHMEIUHHbIC
HpOTPaMMBI, JJICKTPOHHBIC YUEOHWKM M 3aJadHUKY, JJICKTPOHHBIC OHOJIMOTEKH, BHpPTyalbHBIC JTAOOPATOPHUHU, UTPOBHIE HMPOrPaMMEI,
KOJUICKIMH IH(POBEIX 00pa30BaTENBHBIX PECYpPCOB), PeaM3yIONMX IunakTH-deckue BosmoxkHocTH WKT, comepianme KOTOPBIX
COOTBETCTBYET 3aKOHOATEIBCTBY 00 00pa3oBaHUML.




00BEKTOB, OOJNBIINX PACCTOSHUI, MAJIBIX TPOMEXYTKOB
BpemeHHn OOcyxIeHIe TpeIaraeéMbIX CIIOCO00B

EcrecTBenHoO-
Hay4HbIil MeTO/
no3Hanus (2 )

Kak ¢usuka u npyrue
©CTECTBCHHBIC HAYKH U3yda-
10T npupoxy EcrecTBen-
HO-HAYYHBIH METOJI TTO3HAa-
HUS: HAOJIFOICHHE, TOCTAHOB-
Ka Hay4HOT'O BOIIPOCa,
BBIIBH)KECHHE THIIOTES,
IKCIIEPUMEHT TIO TIPOBEPKE
TUIIOTE3, 00BSICHEHUE HA0IIIO-
nmaemoro siBieHns Onncanne
(bU3UUIECKHX SBICHUH C TOMO-
IIBI0 MOJICIICH

BrraBrkeHue rumnores, 0OBSCHIIONIUX IPOCTEIE SIBICHUS,
Harpumep:

— MOYeMy OCTAHABJIMBAETCS ABIKYILEECS [0 TOPU30HTAIBHON
TIOBEPXHOCTH TEJIO;

— IOYEMY B )KapKyro IIOroJly B CBETJION OJIexk /1€ POXIIaJHEH,
4yeM B TEMHOU

[pennoxenue cnoco60B MPOBEPKU THIIOTE3

[IpoBeneHne ncciaenoBaHus IO MIPOBEPKE KAaKOH-JINO0 TUIIOTe-
3bl, HAIIpHMep: JaJbHOCTD IOJIETa IIapHKa, IyLIEHHOTO TOPH-
30HTAJIBHO, TeM 0OJIbIIIe, YeM OOJIbIIE BHICOTA ITyCKa
[ocTpoenue mpoctedmux Moaeneil Gru3ndeckux sSBICHAN

(B BUJIE PUCYHKOB WJIM CXEM), HAIIpUMep NaJieHHe NpeaMeTa;
MIPSIMOJIMHEITHOE pacpoCTpaHeHUE CBETa

Pa3nen 2. [lepBonavajibubie

CBeJleHUS 0 CTPOCHUH BelecTBa (5 )

Ctpoenue
BemlecTna (1 4)

ATOMBI ¥ MOJIEKYJIBL, X Pa3-
Meps! OTBITHL, JOKa3bIBAIO-
M€ IUCKPETHOE CTPOEHUE
BEIIECTBA

HaburoeHne 1 HHTEPIPETAI|s ONBITOB, CBHICTENbCTBYIOLINX
00 aTOMHO-MOJIEKYJISIPHOM CTPOCHHH BEIIECTBA: OMBITHI C pac-
TBOPEHHUEM Pa3JIMYHBIX BEILIECTB B BOJIE

OueHka pa3MepoB aTOMOB M MOJIEKYJI C HCIIOJIb30BaHHEM (OTO-
rpaduii, TOIy4eHHBIX Ha aTOMHOM CHJIOBOM MHKpockore (ACM)
OmnpeneneHne pa3MepoB MabIX Tl

JIBuskeHue

M B3aumoyeii-
CTBHE YaCTHUL
BeliecTBa (2 4)

JIBm>keHne JacTHUI] BEIECTBa
CBSI3b CKOPOCTH JIBIKCHHS
YaCTHI] C TEMIIepaTypoif
bpoyHoBCcKo€e BHXKEHHE
Hubdysus Bzaumozeiicteie
YaCTHLl BEILIECTBA: IPUTSIAKE-
HUE U OTTAJIKHBAaHUE

Habmonenune 1 00bsicHeHHEe OPOYHOBCKOTO IBUKEHHS U SIBJIC-
Hus T Py3uu

ITpoBeseHne 1 00BSICHEHNHE ONBITOB MO HAGIFOJCHHIO TEIIOBOTO
paclupeHus razos

[IpoBenenue u 00BSICHEHNE ONBITOB 110 OOHAPYKEHUIO CUIT
MOJIEKYJIIPHOTO TIPUTSDKSHUS M OTTAIKUBAHUS




IIpooonsicenue maon.

TemaTuyeckuit OcHOBHbIE BUABI 1eATEIbHOCTH yYaIMXCcsl
OcHoBHOe cofep:kaHue . .
0J10K, TemMa (Ha ypoBHe y4eOHBIX JelcTBU)
ArperaTHbie ATperaTHbIe COCTOSHUS Omnucanue (C UCIOIb30BaHUEM IIPOCTHIX MOJIENIel) OCHOBHBIX
COCTOSTHMSA BEILIECTBA: CTPOCHHE Ia30B, pa3nuyuuil B CTPOCHUHU Ta30B, )KUJIKOCTEN U TBEPABIX TET

BeliecTsa (2 )

JKUIKOCTEH U TBEPIBIX
(KpUCTaITMYECKUX ) TET
B3anmocBsa3p Mexay CBOI-
CTBaMH BEILECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U UX
aTOMHO-MOJICKYJISIPHBIM CTPO-
enreM OcoOeHHOCTH arperat-
HBIX COCTOSIHUH BOJIbI

OOBsICHEHNE MAJIOW CKIMAaEeMOCTH KHIKOCTSH ¥ TBEPIBIX Tell,
0O0JIBIIION C)KUMAEMOCTH Ta30B

OOBsiCHEHUE cOXpaHEeHUs (POPMBI TBEPBIX T U TEKYYECTH
KHUIKOCTH

[IpoBeneHne ONMBITOB, TOKA3bIBAIOIINX, YTO B TBEPIOM COCTOSI-
HHU BOJIBI YaCTHIIBI HAXOAATCS B CPEIHEM Jalblie IPYT OT IApyra
(TUTOTHOCTB MEHBIIIE), YEM B KHIKOM

YcraHoBIIeHHE B3aHMOCBS3H MEXAY 0COOCHHOCTSIMU arperar-
HBIX COCTOSIHUH BOJIBI U CYIIECTBOBAHHEM BOJIHBIX OPIaHH3MOB
(MC — Guomnorus, reorpadusi)

Pa3znen 3. IBuskeHue

M B3aumojeiicrue Tea (21 u)

Mexannueckoe
nBHkenue (3 v)

MexaHndeckoe IBUXKEHUE
PaBHOMeEpHOE 1 HEpaBHOMED-
Hoe ABikeHue CKopocTh
CpenHsisi CKOPOCTh ITPHU He-
PaBHOMEPHOM JBHKCHUHU
Pacuér mytu u BpeMeHu
JBUKCHUS

HccnenoBanne paBHOMEPHOTO ABHKEHUS U OIIPEeIeHUE ero
TIPU3HAKOB

Habmonenne HepaBHOMEPHOTO JBHKEHUS U ONIpEeJICHUE ero
OTJINYHMH OT PAaBHOMEPHOTO JIBUKEHUS

Pemenue 3agau Ha onpeeneHue MyTu, CKOPOCTU U BpEMEHU
PaBHOMEPHOTO JBIKCHUS

Ananu3 rpaMKoB 3aBUCUMOCTH IIYTH M CKOPOCTH OT BPEMEHH

HWnepuus,
Macca, JIoT-
HOCTb (4 1)

SIBneHne wHEpIUH 3aKOH
uHepuuu B3aumoneiicteue
TeJl KaK MPUYMHA U3MEHEHHUS
CKOPOCTH JIBUYKEHUS Tell

OOBsicHEHNE U TIPOTHO3MPOBAHKE SBICHHH, 00YCIOBICHHBIX
HHEpLHUEH, HAPUMEP: YTO MPOUCXOJHUT IIPU TOPMOKEHUH HITH
PE3KOM MaHEeBpe aBTOMOOMIISL, TOYEMY HEBO3MOYKHO MTHOBEHHO
[IPEKPATUTh JBHKCHUE HA BEJIOCUIIEC UM CAMOKATE U T J




Macca kak Mepa HHEPTHOCTH
Tena. [InoTHOCTE BelecTBa.
CBs13b IIJIOTHOCTH C KOJIHYeE-
CTBOM MOJIEKYJI B €IUHUIIE
00BEMa BemecTBa

[IpoBeneHue u aHAIU3 OMBITOB, JEMOHCTPUPYIOLINX U3MEHEHUE
CKOPOCTH JIBUKEHHUS TeJla B pe3yJsibTaTe JeHCTBUS HA HETO
IPYTHX TEN.

Pemienue 3amad Ha onpeesieHue Macchl Tela, ero oobEmMa u
IJIOTHOCTH.

[IpoBeneHue u aHAIN3 OMBITOB, JIEMOHCTPUPYIOLINX 3aBUCH-
MOCTbh H3MEHEHHS CKOPOCTH TeJIa OT €r0 MacChl IPU B3aHMOICH-
cTBHH Tel. M3MepeHne Macchl Tea pa3InIHbIMU CITOCOOAMH.
OmnpezeneHne IUIOTHOCTH Tela B Pe3yJbTaTe H3MEPEHHS €ro Mac-
CBI ¥ 00BEMa

Cuia. Buasl cni
(14 )

Cua Kak XapaKkTepuUCTHKA
B3aumMozeicTeus Ten. Cuna
YIPYroCTH u 3aK0H ['yka.
W3mepeHue cuibl ¢ IOMOIIBIO
JUHaMoMeTpa. SIBieHue
TATOTEHUS W CHJIA TSHKECTH.
Cuila TSDKECTH Ha IPYTUX
ianerax. Bec tena. Heeco-
mocTh. ClI03KeHHe Cul,
HaTpPaBJICHHBIX MO OJHON
npsiMoil. PaBHozelicTByIOMIAs
cut. Cuna Tpenust. Tpenue
CKOJIB)KEHHS U TPEHHUE TTOKOSI.
TpeHue B npupoje U TEXHUKE

W3ydenne B3auMoAeHCTBHS KaK IPHYMHBI N3MEHEHUS] CKOPOCTH
TeJa WM ero aedpopManum.

Omnucanue peaabHbIX CUTYallui B3aUMOAEHCTBHS TEN C HOMOIIBIO
MoJieneil, B KOTOPBIX BBOJUTCS MOHITHE U N300payKEHUE CUIIBL.
Wzyuenue cuisl ynpyroctd. McciaenoBanue 3aBUCHMOCTH CHITBI
YIPYTOCTH OT Y/UTHHEHNS PE3MHOBOTO HIHYPA MU MPYKUHBI

(c mocTpoenueM rpaduka).

AHanm3 NpakTHYECKUX CUTYaIMil, B KOTOPBIX TPOSBIISIETCS
JeHCTBHUE CHIIBI yIPYTOCTH (YIPYTOCTh Ms4a, KPOCCOBOK, BETOK
JiepeBa u 1ip.).

Ananus Cl/ITyaLU/Iﬁ, CBA3AHHBIX C SABJICHUCM TATOTCHUA.
OOBsicHeHNEe OPOUTATIBEHOTO JBIKEHHS IIAHET C MCIOJIb30BaHNU-
€M SIBJICHUs TATOTEeHUs U 3aKkoHa nuHepiuu (MC — acTpoHOMUS).
3mepeHue Beca Tena ¢ HOMOLIbI0 AuHaMoMeTpa. O60cHOBaHKE
3TOTO CII0C00a M3MEPEHNSL.

AHanus u MOJCIUPOBAHUEC ABJICHUA HEBECOMOCTH.
DKCIeprMEHTaIbHOE MOTy4YeHHEe TIPaBuIia CIIOKESHHS CHII,
HAaIpaBJICHHBIX BOJb OJHON NpsiMoii. OTipeneneHne BeITNIHHbI
PpaBHOJEHCTBYIOLIEH CHIIL.

W3ydeHne cuIIbl TPEHHS CKOJILKCHUS U CHIIBI TPEHHS TTOKOSL.




IIpooonsicenue maon.

TemaTnueckmii

0JI0K, TEMA

OcHOBHOe coiep:kaHne

OcHOBHbBIE BH/IbI 1€ TEJILHOCTH yYuamuxcs

(Ha ypoBHe y4eOHBIX JelcTBU)

HccnenoBaHue 3aBUCHMOCTH CHITBI TPEHHS OT CHJIBI JaBIICHUS
1 CBOWCTB TPYIIUXCS IIOBEPXHOCTEH.

AHanM3 IPAaKTUYECKUX CUTYAIMil, B KOTOPBIX MIPOSBILIETCS
JEHCTBYUE CHIIBI TPEHUSI, UCIIOJIB3YIOTCS CHOCOOBI €€ yMEHbIIe-
HYSI WIH yBEJIMYEHUs (KaTaHUe Ha JIbDKaX, KOHbKaX, TOPMOXKe-
HHE aBTOMOOMJISL, MCTIONB30BaHKE MOAIIUITHUKOB, IJIABAHUE
BOJHBIX KHUBOTHBIX U 11p.) (MC — Guonorus).

Pemenue 3ama4 ¢ ucronb3oBaHueM GOpMyI ULt pacdETa CHIIbL
TSKECTH, CHIIBI YIPYTOCTH, CHIIBI TPEHUS

Paznen 4. [laBienne TBEPABIX Tell, ;KHAKOCTel U ra3oB (21 1)

JlaBaenue. Ile-
penava aBJe-
HHUA TBEPABIMH
TeJaMH, KHAKO-
CTAMH U Trazamu
G )

Haenenune. CriocoObI yMEHB-
LICHHS M YBEITMYCHUS
nasnenus. JlaBneHue rasa.
3aBHCHMOCTH JaBICHHS Ta3a
0T 00bEMa U TeMIepaTyphl.
Ilepenaua naBneHus TBEPAbI-
MH TETaMH, KHJIKOCTSIMH 1
razamu. 3akoH Ilackas.
ITHeBMaTHUYECKHUE MAIIMHBI

AHanu3 1 00BSICHEHHUE OIBITOB U MPAKTHIECKUX CHTYaIHH,
B KOTOPBIX IIPOSIBIIICTCA CUJIA JAaBJICHUS.
O0ocHOBaHNUE CITOCOOOB YMEHBIICHHS M YBEIIMICHHS JIABICHUSL.

W3ydeHne 3aBUCIMOCTH JaBIe€HHS Ta3a OT 00bEMa U TEMIIEPaTYPHI.

3yueHne ocoOEHHOCTEH nepeaun AaBleHUs TBEPABIMU TeIaMHu,
KUIKOCTAMHE U razamu. OG0CHOBaHUE PE3yIbTATOB OMBITOB
0COOCHHOCTSIMH CTPOEHHS BEIIECTBA B TBEPIOM, JKHIKOM

1 Ta3000pa3HOM COCTOSIHHUSIX.

DKCIIepUMEHTAIbHOE JOKa3aTeabCTBO 3aKoHa [lackars.
Pemienue 3ana4 Ha pac4€r gaBaeHUs TBEPAOTO TeIa

JlaBJieHue
JKHAKOCTH (5 1)

3aBUCHMOCTH JJaBICHHS
KHUIKOCTH OT TITyOHHBI
norpyxkenus. ['uapocra\
TUYECKU TapajioKc.

HccnenoBanne 3aBHCUMOCTH JIABJIICHHUS KUJIKOCTH OT I‘J'Iy6I/IHI)I
NOTPYKCHHUA U INIOTHOCTH JKUJIAKOCTH.

Ha6JIIO,HeHI/Ie 1 00BSICHEHHE TUAPOCTATUYCCKOI'O mapagokca
Ha OCHOBe 3akoHa [lackairs.




CooO1maronuecs cocy st
I'uapaBianyecKue MEXaHU3MBI

N3yueHne cooOMArONIIXCs COCYIOB

Pemenue 3amay Ha pacy€T AaBIECHUS KUIKOCTH

OO0BsCHEHUE PUHIIKATIA JCHCTBHS THIPABINIESCKOTO TIpecca
AnHanu3 1 00bICHEHUE MPAKTUUECKUX CUTYAIUH, TEMOHCTPUPY-
FOIIMX MPOSIBJICHUE AABJICHUS KUAKOCTH M 3akoHa [Tackans,
HAIpUMep MPOIECCOB B OPraHU3ME MPHU TITYOOKOBOIHOM HEIPSI-
Hun (MC — Guomnorus)

AtMocdepHoe
nasJieHue (6 1)

ATtmocdepa 3emin U aTMOC-
(depHoe narieHue [IpruunHbI
CYILIECTBOBAHUS BO3AYILIHON
o6omoukn 3emnn OmbIT
Toppuuennu U3mepenne
aTMOC(EpPHOTO JaBICHUS
3aBHCHUMOCTH aTMOC(HEPHOTO
JIaBJICHHS OT BBICOTHI

HaJ ypoBHeM Mopsi [TpuGopbt
IUTSL I3MEPEHUS aTMOCEepHO-
O JaBJICHHS

OKcnepuMeHTaIbHOE 00HAPYKEHUE aTMOC()EPHOTO TaBICHUS
AHanu3 1 00BSICHEHUE OIBITOB U MPAKTHIECKUX CHTYAIHH,
CBSI3aHHBIX C IeHCTBHEM aTMOC(EpHOTo JaBIeHUS
OOBsICHEHHE CYIIECTBOBaHUS aTMoc(hepsl Ha 3emile B HEKOTO-
PBIX IUTaHeTax WM e€ OTCYTCTBHS Ha JAPYrHUX IulaHeTax u Jlyne
(MC — reorpadusi, acTpOHOMHUS)

OO0BsicHEHUE U3MEHEHHS TUIOTHOCTH aTMOC(EpPHI ¢ BBICOTON

1 3aBHCHMOCTH aTMOC(EPHOTO JIaBJICHUSI OT BBICOTHI

Pemmenne 3agad Ha pacy€r aTMOC(hEPHOTO TABICHHS

Wzyuenne ycrpoiicTBa 6apomeTpa-aHepounIa

HeiictBue
JKHJIKOCTH U rasa
Ha NMOrpy:KEHHOE
B HUX Te0 (7 1)

JleiicTBrE )KUKOCTH U ra3a
Ha TIOrpyKEHHOE B HUX TEJIO
BritankuBarorias (apxumeo-
Ba) cuiia 3aKoH ApxuMena
[InaBanue Ten Bo3xyxorma-
BaHUE

DKcrepuMeHTaIbHOEe 00HApyKEHHE TEHCTBUS KUAKOCTH U raza
Ha TIOrpy>KEHHOE B HUX TEJO

Omnpezenexue BBITAIKUBAIOIIEH CHIIBL, IeiiCTBYIOLIEH Ha TeNo,
MOTPYKEHHOE B XKUIKOCTh

[IpoBenenne u 00CYKICHNE ONBITOB, IEMOHCTPH PYIOIIUX
3aBMCHMOCTD BBITAJIKUBAIOLIEH CUIIbI, IEMCTBYIOLIEH Ha TEIIO
B )KUJAKOCTH, OT 00BbEMa MOrpy>KEHHOM B )KUAKOCTH YAaCTH Tela
{1 OT IJIOTHOCTH JKUJIKOCTH

HccnenoBaHue 3aBUCUMOCTH Beca Tella B BoJie 0T 00bEMa
TOTPYXKEHHON B KUIKOCTh YaCTH Tela

Pemenue 3aga4 Ha npUMeHEHUE 3aKOHa ApXUMe/ia U yCJIOBUS
IUTaBaHHS TEI




OkoHuanue maoi.

TemaTnueckuit OcHOBHbBIE BH/IbI 1€ TEJILHOCTH yYuamuxcs

OcHOBHOe coiep:kaHne

010K, TemMa (Ha ypoBHe y4eOHBIX JelcTBU)

KonctpyupoBanue apeoMeTpa Wik KOHCTPYHPOBAHHE JIOIKH
U omperesieHne e€ rpy30noabEMHOCTH

Pa3nen 5. Padora u MmomHocTh. JHeprus (12 v)

PaGora u mom- Mexanndeckas pabora DKCHepUMEHTAIBHOE OIPEeTICHNE MEXaHMIECKOI pabOThI CHIIBI
HOCTB (3 4) MomHocTs TSKECTH IIPU IaJJCHUY TeJla U CUJIbl TPEHUS IPH PABHOMEPHOM
TIepEeMEIeHIH TeNa 10 TOPH30HTAIBHON TOBEPXHOCTH

Pacuér MmomHOCTH, pa3BUBaEMOI IIPH MOABEME 10 JIECTHULIE
Pemmenne 3agad Ha pacyéT MEXaHUIECKOU pabOTHI U MOIITHOCTH

IIpocteie IIpocTbie MEXaHU3MBI: phlYar, OmnpezeneHne BeIUTPHIIIA B CUIIE IPOCTHIX MEXaHU3MOB Ha
MeXaHH3MBbI (5 1) 010K, HAKJIOHHAS! TUTOCKOCTD MIpUMepe phluara, IOABIKHOTO H HEMOABIKHOTO OJIOKOB,
[IpaBuiio paBHOBECHS HAKJIOHHOW INIOCKOCTH
prryara [Ipumenenue HccnenoBanue ycioBusl paBHOBECHUS pblyara
IIpaBHJIa PAaBHOBECHS phIuara OOHapyxeHne CBOHCTB IIPOCTBHIX MEXaHU3MOB B PA3THIHBIX
K 010Ky «30710TO€ IIPaBUIIO» HHCTPYMEHTAX U MPUCTIOCOOICHUSIX, HCIONB3YEMbIX B OBITY
mexanuku KIIJI mpocTbix U TeXHHKE, a TAaKXKe B )KUBBIX opranu3max (MC — Ouosnorus)
MexaHu3MoB [IpocTeie OKCIIepIMEeHTaIBHOE T0Ka3aTeNbCTBO PABEHCTBA paboT Impu
MCXaHHU3MbI B 6bITy " TCXHU- MPUMCEHCHUU IPOCTHIX MEXaHU3MOB
ke Priuaru B Tene yenoBeka Ornpenenenune KI1J[ HakJIOHHOM TIIOCKOCTH
Pemenne 3a1a4 Ha MprMeHeHNe TPaBUIIa PABHOBECHS pbIdara u
Ha pacuér KI1/]
MexaHuyeckas Kunerndeckas 1 MOTeHIH- OKCIEepUMEHTAIbHOE ONPEAEICHNE U3MEHEHHS KHHETHYECKOi
Heprus (4 4) anbpHas sHeprus [IpeBpare- W NOTEHIMAILHOW YHEPTUH TeJia MPU €0 CKaThIBAHUU 110

HHC OIHOI'O BHJIa MCXaHHYC- HaKJIOHHOM IIJIOCKOCTH




CKOM 3HEpruU B Ipyroi. 3akoH
COXpaHEHHs U U3MEHe-HUS
SHEPIuu B MEXaHUKE

@DopMyIHpOBaHHE HA OCHOBE MCCIIEA0BAHMUS 3aKOHA COXPaHECHHS
MEXaHNYECKOH SHEPTHUH.

OO6cy>xaeHue rpaHul] IPUMEHUMOCTH 3aKOHA COXPaHEHHS
SHEPIHU.

Pemenne 3a1a4 ¢ MCHOIB30BaHNAEM 3aKOHA COXPAHEHHUS SHEP-THH

Pe3epBHoe Bpems (3 1)

8 knacc (68 u)

TemaTnueckuii

0JI0K, TEMBI

OcHOBHOe cofiep:kaHue

OcHOBHBIE BUABI 1eATEIbHOCTH yYaIIMXCsl

(Ha ypoBHe y4eOHBIX AelicTBHIN)

Pazneu 6.

TenoBble siBjienus (28 4)

Ctpoenue
M CBOIiCTBa
BemiecTna (7 4)

OCHOBHBIE TTOJIOKEHUS
MOJICKYJIIPHO-KHHETHICCKOM
TEOPHUH CTPOCHHUS BEIIECTBA.
Macca u pazMepbl aTOMOB

1 MOJIeKyJ1. OMBITHI, IO~
TBEPIKAAIOIINE OCHOBHEIC
MTOJIOKEHUS MOJICKYIISAP-
HO-KMHETHUYECKOH TeOpHUH.
Mopnenu TBEPIOTO, KHUIKOTO
¥ Ta3000pa3HOT0 COCTOSTHUM
BewecTBa. Kpucrammnaeckue
u amop¢HbIe TBEPBIC TENA.

HaburoeHne 1 HHTEPIPETAI|s ONBITOB, CBHICTEIbCTBYFOLINX
00 aTOMHO-MOJIEKYJISIPHOM CTPOSHUH BELIECTBA: OIBITHI C pac-
TBOPEHHEM Pa3JIMYHbBIX BELIECTB B BOJIE.

PemeHue 3a1a4 Mo OLEHHBAHHUIO KOJIMYECTBA aTOMOB HJIM MOJIE-
KyJ B eJUHHIE 00bEMA BElIeCTBa.

AHanM3 TeKcTa IPEeBHUX aTOMHUCTOB (HanpuMmep, GpparmeHra
noambl JIykpenust «O Ipupo/e Beliei») ¢ U3JI0KeHHEM 000CHO-
BaHM{ aTOMHON THIOTE3BI (CMBICIOBOE YTeHHE). OlleHKa
yOeIUTENPHOCTH STUX 000CHOBAHHH.

OO0bsicHeHNe OPOYHOBCKOTO JIBIDKECHUS, SIBICHHS AU dy3un

U pa3Iu4Mil MEXy HUIMH Ha OCHOBE MOJIOKEHUH MOJIEKYJISIp-
HO-KHHETHYECKOI TEOPUH CTPOCHUS BEILECTBA.




IIpooonsicenue maon.

TemaTuueckuii OcHOBHBIE BH/IbI 1eSITEJIbHOCTH Y4alIHXcst
6 OcHoBHOe cofep:kanme " .
JIOK, TeMa (Ha ypoBHe y4eOHbIX JeiicTBHIi)

OOBsiCHEHHE CBOHCTB I'a30B, OO0BsCHEHHE OCHOBHBIX PAa3JIMUUil B CTPOCHHH T'a30B, XKHIKO-

KHUAKOCTEH ¥ TBEP/BIX TEIl cTelt 1 TBEPABIX TEJ C UCIIOIb30BaHUEM ITOJOKEHUH MOJICKYIISIp-

Ha OCHOBE TOJIOKEHHUN HO-KHHETHYECKOH TEOPHU CTPOSHHUS BEIECTBA

MOJIEKYIAPHO-KHHETHIECKOH [IpoBeneHne ONMBITOB 1O BHIPAIMBAHHUIO KPHCTAIIIOB TOBAPEH-

Teopuu CMayuBaHue U Ka- HOH COJIM WJIM caxapa

MJULSIPHEIE SIBIICHUS [IpoBenenue n 0OBSICHEHNE ONBITOB, IEMOHCTPHUPYIOIINX

TemnoBoe pacmmpenne KaIWUIIPHBIC SIBJICHUS U SIBICHUE CMAauYNBAHHS

U cXKaTHe OOBsiCHEHNE POJIH KAIIWUIIPHBIX SIBJICHUN JUIS TOCTYIUICHHS
BOJIBI B opranusMm pactenuit (MC — Guosorus)
Habmronenue, mpoBeneHne u 00bsICHEHHE ONBITOB 110 HAOIIO-
JICHHIO TEIUIOBOTO PACIIMPEHUS I'a30B, KUJIKOCTEH 1 TBEPIBIX
Ten
OO0OBbsicHEHUE COXpaHEeHH 00bEMa TBEPIBIX TET, TEKYIECTH
JKUIKOCTH (B TOM YHCIIE, PA3HHI[BI B TEKYYECTH JUTS Pa3HBIX
KHUJIKOCTEH), TaBIeHUs Taza
[IpoBeneHne ONMBITOB, IEMOHCTPUPYIOIINX 3aBUCUMOCTH JJaBIIe-
HU BO3yXa OT €r0 00BEMa U Harp€BaHus WA OXJIQXKACHUA,
1 UX 00BSICHEHHE HAa OCHOBE ATOMHO-MOJICKYJIAPHOT'O YUCHUS
AHanmm3 NpakTHIECKUX CUTYaIHi, CBSI3aHHBIX CO CBOMCTBAMH
ra3oB, JKUAKOCTEHN U TBEPBIX Te

TemnoBbie Temmnepatypa CBs3b TeMIIe- O6ocHOBaHKE [TPABUII U3MEPEHUS TEMIIEPaTyphl

npoueccol (21 1)

PaTtyphl CO CKOPOCTHLIO
TEIUIOBOTO JBHKEHHUS

YaCTHUI

BHyTpeHHsIsI dHEPTUst

CrocoObI U3MEHEHHS

CpaBHEHHE Pa3IMIHBIX CITOCOOOB U3MEPEHHUS U MIKAJ TEMITe-
parypst

Habuonenne u 00bSICHEHUE OIBITOB, IEMOHCTPUPYIOLIUX
HM3MEHEHUE BHYTPEHHEW SHEPTHHU Teja B pe3yIbTaTe TeryIonepe-
JIa9¥ ¥ paOOTHI BHEITHUX CHJT




BHYTPEHHEN YHEPIUHU:
TeryIonepeiada u coBep-
nreHune paboTsl Buer
TeTIoNnepeiaun: TEIIONPOBO-
JHOCTb, KOHBEKIHS, H3ITyue-
HUE

KonngecTBo Temnortsr
VaenpHas TENI0EMKOCTD
BemecTBa TemioooMeH

U TEIUIOBOE PaBHOBECHE
YpaBHeHHe TEeIUIOBOro Oananca
IInaBneHue u oTBepAeBaHUE
KPHUCTAJUINYECKUX BELIECTB

VY enbHas TeII0Ta IUIaBIIe-HUS
ITapooGpa3zoBanue

u koHaeHcauus Mcnapenue
Kunenue Y nenpnas Tennora
mapooOpa3oBaHus 3aBUCH-MOCTh
TEMITepaTyphl KUITEHHUS OT
aTMoC(hepHOTO TaBICHUS
BnaskHOCTb BO3/yxa DHEprus
TOIJIMBA Y IeNIbHAS TEIIoTa
cropanus [IpuHIMIBI paboThI
Teruto-Beix aBurareneit KIT/]
TEIUIOBOTO JBHUTATENs TeruoBsie
JIBUTATENH M 3alH-Ta
OKpYKarolel cpenbl 3aKOH
COXPaHEHUs U Mpe-BpalleHust
SHEPTuH B MeXa-

Habmronenue u 00bsCHEHNE OTBITOB, 00CYKICHNE IPAKTHYE-
CKUX CUTYaIlH{, TIEMOHCTPUPYIOIINX Pa3IMIHbIC BUBI TEILIO-
nepesadn: TEIONPOBOJHOCTh, KOHBEKIIHIO, U3 TyUCHUE
HccnenoBaHue SBIEHHS TEINIOOOMEHA IIPH CMEIIMBAHUT
XOJIOJTHOW U ropsiueil BoAbl

HaGumoieHne ycTaHOBIEHHS TEIIIOBOTO PABHOBECHUS MEXK LY
ropstiei u X0JI0IHOM BOOM

Omnpexenenne (M3MepeHNe) KOIMYECTBA TEIIOTHL, TOTYyYEHHOTO
BOJIOH TP TETIIIOOOMEHE ¢ HAarpeThIM METAITHIECKIM IMIIHH-
JIpoM

Omnpexenenne (M3MepeHNe) YACTbHON TEIIIOEMKOCTH BEIIECTBA
Pemenne 3a1a4, CBSA3aHHBIX C BEIYUCICHHEM KOJIMIECTBA TEIIIO-
TBI ¥ TEIUIOEMKOCTH TP TEIIO0OMeHe

AHanm3 cuTyanui NpakTHIECKOTO UCTIOIb30BAHMUS TEIIOBBIX
CBOMCTB BEILIECTB ¥ MaTePUAJIOB, HAIIPUMEP B LEJSIX dHEeprocoe-
PEKEHUS: TETUION30IIAINSA, SHeprocOeperaomue KphIIiH,
TePMOAKKyMYJISITOPHI U T 1T

HabGnronenne siBneHnit ncnapeHns ¥ KOHASHCAIN
HccnenoBanue nmporecca HCTIApeHNs pa3IMYHbIX )KUIAKOCTEH
OOBsiCHeHNE SIBICHUH HCIApeHNs M KOHACHCAIINH Ha OCHOBE
ATOMHO-MOJIEKYJISIPHOTO Y4EHHUS

HaGmonenne n o0bpsacHeHHE Mponecca KUIEHHs, B TOM YHCIIe
3aBUCHMOCTH TEMIIEPATYPHI KUIICHUS OT JAABJICHUS
Omnpexenenue (M3MepeHNe) OTHOCUTENILHON BIAXKHOCTH BO3IyXa
HaGmonenne mporecca IaBaeHUsI KPUCTAUINIECKOTO Belle-
CTBa, HAIPUMeED JIbAA

CpaBHEHHE NTPONECCOB TUIABIECHHUS KPUCTAIUTHYECKUX TeJl

Y pa3Msr4eHus IPYU HarpeBaHUHM aMOP(HBIX Te
Onpexnenenue (U3MEpeHHE) YAEIbHOW  TEIUIOTHI

IJIaBJICHUA

JIbJIa

OOBsICHEHUE SIBICHUI TIJIABJICHUS U Kpuctajuindaliui Ha OCHOBE€ aTOMHO-

MOJICKYJIAPHOTO YUYCHUA




IIpooonsicenue maon.

TemaTuyeckuit OcHOBHbIE BUABI 1eATEIbHOCTH yYaIMXCcsl
6 OcHOBHOe coiep:kaHne . .

JIOK, TeMa (Ha ypoBHe y4eOHBIX JelcTBU)
HUYECKHUX H TEIJIOBBIX Perenne 3agad, CBSI3aHHBIX C BHIYUCICHUEM KOIUYECTBA TEILIO-
rpoueccax THI B TIPOIECcCaxX TEIUIONEPEIady MPH TUIABICHHU W KPHCTAIUIIU-

3allMd, UCTIAPEHUHU M KOHJCHCAIIUU
AHanmM3 cUTyalui MPaKTUIeCKOTro MPUMEHEHHS SBICHHN
IJIABJICHUS U KPUCTAJUIM3ALIUHY, HAIPUMED, ITOJIyUYEHUE CBEPX-
YUCTBIX MaTepHAJIOB, COJIEBAs TPEJIKa U JIp
Ananu3 paboTsl M 00bICHEHHE MTPUHLIUIIA ICHCTBHS TEIUIOBOTO
JIBUTATEIIS
Brruncnenue koyimyecTBa TeIIOThI, BBIICISIIOIIET0Cs IPU Cro-
paHuM pa3anyHbIX BUAOB ToruBa, U KI1/1 nBurarens
OO6Cy)IeHUE YKOJTOTUICCKUX TIOCIICACTBUI UCTIOIB30BAHUS
JIBUTATENEeH BHYTPEHHETO CrOPaHUs, TEIJIOBBIX M THAPOIJICK-
Tpoctaniuii (MC — 3KoJ0rHst, XUMUs)
Pa3nes 7. DnekTpuyeckue U MarHUTHBIE siBJIeHus (37 1)
DyeKTpHYecKUe Dnexrpusanus e JBa poaa HaO:roieHue v mpoBeJIeHUE OTBITOB MO AJEKTPU3AIMH TEJ
3apsiabl. 3apsi- JJIEKTPUYECKUX 3apsi0B IIPU CONPUKOCHOBEHUHU U MHAYKIIMEH
JKeHHbIE TeJa BsaumopeiicTBre 3apsKeH- Habnronenne u 00bsiCHEHNE B3aUMOJICHCTBHS OTHOUMEHHO
M UX B3auMo/eii- HBIX Ten 3akoH Kymnona U pPa3HOMMEHHO 3apsKEHHBIX Tel
cTBHe (7 4) DeKTpHYecKoe Moje OO0BsAcHeHUE NPUHLIKIA JEHCTBUSA JIEKTPOCKOIA
[puHmn cynepro3unun OOBsICHEHUE SBJICHUH dIIEKTPU3AINH TIPH COMTPUKOCHOBEHUH
JNEKTPUUECKUX TOJICH TeN ¥ MHAYKIMEH ¢ UCTIOIb30BaHUEM 3HAHUH O HOCUTENSIX
Hocutenu snexTpuueckux 3JIEKTPUYECKUX 3apsI0B B BELIECTBE
3apsi0B DJIEMCHTaPHBII PacniozHaBaHue U O0BSCHCHUE SBICHUH JJICKTPU3AIHH B I10-

3J'IeKTpI/I‘{eCKI/H71 3apsan BCGI{HeBHOﬁ JKU3HU




Crtpoenue aroma [IpoBonHu-
KU | IUDJIEKTPUKH 3aKOH
COXPaHEHUs AIIEKTPUIECKOTO
3apsizia

Habmronenue u 00bsiCHEHNE ONBITOB, WLTIOCTPUPYIOIIUX 3aKOH
COXPaHEeHUsI HIIEKTPUIECKOTO 3apsiaa

HaGmroieHne ombITOB 10 MO/CIMPOBAHUIO CHIIOBBIX JINHUH
JNEKTPUYECKOTO MOJIs

VccnenoBaHue NeHCTBUS JJISKTPHIECKOTO OIS Ha IIPOBOAHUKA
U IDJICKTPUKA

IlocTosiHHBIH
JIEKTPUYECKHii
TOK (20 )

DReKTpHYecKHuil TOK Y CIIo-
BUSI CYIIECTBOBAHUS JJIEKTPHU-
yeckoro Toka Mcrounuku
TOCTOSTHHOTO TOKa JleficTBus
JEKTPUIECKOT0 TOKA
(TemIoBOE, XUMUYECKOE,
MarHuTHOE) DIEKTPHUUYECKUN
TOK B JKHJIKOCTSX U razax
Onekrpudeckas nenb Cuia
TOKa DIIEKTPHUYECKOe
HanpspkeHne CormpoTusie-
HU€ [IPOBOJHUKA Y IeTIbHOE
CONPOTHUBIICHHE BEMIECTBA
3akoH OMa Ui y4acTKa
nernu [TocnenoBarensHoe

¥ MapajuieIbHOe COCANHEHHE
IIPOBOJTHUKOB

PaboTa 1 MOLITHOCTH ANIEKTPHU-
4ecKoro Toka 3akoH J[xoy-
ns—JIeHna DiekTponpoBoI-
Ka ¥ TIOTPEOUTENHN IIEKTPH-
YeCKOH SHEepruu B OBITY
KopoTtkoe 3ambIkaHmne

Habmronenne pa3nu4HbIX BUIOB ACHCTBUS SIEKTPHIECKOTO
TOKa U OOHAPYKEHHE 3THX BHJOB JICHCTBUS B MOBCCAHECBHON
JKU3HU

COopKa U HCIIBITAHUE YJCKTPUICCKON IISTTH MTOCTOSTHHOTO
TOKa

W3mepeHue cuibl Toka aMIIepMeTpoOM

H3mMepeHne 2IeKTPHYECKOTO HAIPSHKEHHUS BOJIETMETPOM
IIpoBeneHue 1 00BSICHEHHUE OMBITOB, IEMOHCTPUPYIOIIHX
3aBHCHMOCTH JICKTPHYECKOTO COMPOTHBIICHHUS MPOBOTHUKA
OT €ro JUIUHBI, IUIOIIA I [IONIEPEYHOro CeUeHUs U MaTepuana
HccnenoBanune 3aBUCHMOCTH CHITBI TOKA, IPOTEKAOIIIETO Yepe3
pe3UCTOp, OT CONPOTUBICHHS PE3UCTOPA U HANPSDKEHUS

Ha pe3ucTope

[IpoBepka mpaBuia CI0KEHHUs HANPSKEHHUH MTPH MTOCIEN0BA-
TEJIFHOM COCJTMHEHHH JIBYX PE3UCTOPOB

IIpoBepka nmpaBuiia Ui CUIIbI TOKA IMPU MapajieIbHOM COEIU-
HEHHU PE3UCTOPOB

AHanmu3 cuTyaluii mocae10BaTeIbHOr0 U apauleIbHOTO
COEIMHEHHS IPOBOJHUKOB B JIOMAIIHUX YJICKTPHUECKUX
CEeTAX

Pemmenue 3agaq ¢ ucnonp3oBaHueM 3akoHa Oma u Gopmyn
pacuéra 3JeKTpUYECKOTO COMPOTUBIICHUS MIPH HOCIEA0BATEIb-
HOM U NapajuIeIbHOM COeIMHEHUH NPOBOJHUKOB




OkoHuanue maoi.

TemaTnueckuit OcHOBHbBIE BH/IbI 1€ TEJILHOCTH yYuamuxcs

OcHOBHOe coiep:kaHne

010K, TemMa (Ha ypoBHe y4eOHBIX JelcTBU)

Omnpexenexne paboOTHI MEKTPUIECKOTO TOKA, MPOTEKAIOLIETO
4yepes Pe3ucTop

OnpezeneHye MOIIHOCTY IEKTPUYECKOr0 TOKa, BBIIEIAEMON
Ha pe3nucTope

HccnenoBaHne 3aBUCHMOCTH CHIIBI TOKA Yepe3 JTaMIIOUKY

OT HaNpsDKEHUs Ha Hel

Omnpenenenne KI1/] HarpeBarens

HccnenoBanue npeoOpa3oBaHus YHEPTUU TIPU TOIbEME Tpy3a
3JIEKTPOIBUTATENIEM

OOBsiCHEHNE YCTPOMCTBA U TIPUHIINIIA ACHCTBHS JOMAITHIX
JNIEKTPOHATPEBATENBHBIX TPHOOPOB

OOBsicHeHe TPUYMH KOPOTKOTO 3aMbIKaHHs ¥ MPUHIIIIA
JIeNCTBUSA TUIaBKUX NpeNoXpaHuTeneit

Pemenne 3anau ¢ ucnosnp3oBanueM 3akona Jxoyns—IJlenna
HaGumoieHne BOSHUKHOBEHHS 3JIEKTPUYECKOTO TOKA B JKH/I-

KOCTH
MarauTHble [TocTosiHHBIE MarHUTHI HccnenoBanue MarHUTHOTO B3aUMO/ICHCTBUS MIOCTOSTHHBIX
siBJIeHus (6 u) B3anMoneicTBre NoCTOsH- MarHuToB

HBIX MAaTHUTOB MarHutHoe W3yueHne MarHUTHOTO TOJIS TOCTOSIHHBIX MarHUTOB TIPH UX

nojie MaruutHoe mnoJie 3emiu 00BCTUHEHHH U Pa3/ICICHIH

" €ro 3Ha4YCHUEC I )KU3HHU l_[pOBeueHMe OIIBITOB 110 BU3YyaJIU3alliU I1OJIA IMMOCTOSAHHBIX

Ha 3emie OmbIT Dpcrena MarHMTOB

MarsuTtHoe 1oJie 3J1eKTpude- Wzyuenue siBneHns HAMarHMYUBAHUS BELIECTBa

ckoro Toka [Ipumenenue HccnenoBanue nelcTBUS 3IEKTPUUECKOTO TOKA HA MAaTHUTHYIO

3NEKTPOMATHUTOB B TEXHUKE CTPENKY




JlelicTBe MarHUTHOTO TOJIS
Ha MPOBOJIHUK C TOKOM
DNEeKTPOABUTraTEIb IIOCTOSH-
HOTo ToKa Mcnonb3oBanue
3JIEKTPOJIBUTATENIEH B TEX-
HUYECKHUX YCTPONCTBAX

1 Ha TPaHCIIOPTE

IIpoBeneHne oNMbITOB, AEMOHCTPUPYIONINX 3aBUCUMOCTD CHIIBI
B3aUMOJICHCTBHUS KaTYIIKH C TOKOM M MarHUTa OT CHJIBI ¥ Ha-
MIPaBJICHHUS TOKA B KaTyIIKe

AHanu3 cuTyauui IpakTHIECKOr0 IPUMEHEHH 3JIEKTPOMarHu-
TOB (B OBITOBBIX TEXHHYECKHUX YCTPOHCTBAX, IPOMBIIUICHHOCTH,
MEIHUIIMHE)

W3zydenne neicTBHS MarHUTHOTO TIOJISI HA IPOBOJHUK C TOKOM
W3yuenue neiicTBUS 31E€KTPOABUTATEISA

M3mepenue KI1/] anexTpoaBuraTenbHON yCTaHOBKH
Pacnio3naBanue u aHaNIW3 pa3IUYHBIX TPUMEHEHHUH 3JIEKTPO-
IBHUTaTeNel (TpaHCTIOPT, OBITOBBIC YCTPOICTBA 1 /AP )

JJIeKTPOMArHHUT-
Hast HHIYKIUS
@)

Omnsitel Papazes SBnenue
JNIEKTPOMATHUTHOM HHIYK-
nuu ITpasuiio Jlenna
Dnekrporenepatop CrnocoOs
MOJTYYCHUSI AEKTPUIECKOI
9HEPrHU DJIEKTPOCTAHINH
Ha BO30OHOBIISIEMBIX HCTOY-
HUKaX YHEPTUU

OIBITHI 11O HCCJICIOBAHUIO ABJICHUA 3HCKTpOMaFHPITHOﬁ HUHAYK-
IUH: UCCIIeIOBAaHNE N3MEHECHHM 3HAYCHHUS U HarpaBJICHUA
UHAYKIIUOHHOI'O TOKa

Pe3zepBHoe Bpems (3 1)




9 knacc (102 4)

Temarnueckui OcHOBHoOe coep:kaHue OcHOBHBIC BU/IBI JeATEIbHOCTH y4AIIMXCS
0,10k, TeMa (Ha ypoBHe y4eOHBIX JeicTBU)
Paznen 8. Mexannueckue siieHus (40 1)
MexaHu4yeckoe MexaHHYIeCKOe JBIKECHHE Ananu3 1 006CyX/JeHUE Pa3IUIHBIX IPUMEPOB MEXAaHMUECKOTO
JABHKeHHe MarepuanbHas ToYKa JBIDKCHHUS

1 CIOCOOBI ero
onucanus (10 4)

Cucrema orcuéra OTHOCH-
TEJIBHOCTh MEXAHUYECKOTO
TIBYKEHUS

PaBHOMEpHOE TIPAMONUHEH-HOE
nBuxenne HepaBHomep-Hoe
TIPSIMOJTMHEHOE JTBHKE-HUE
CpenHsisi 1 MTHOBEHHAsI CKOPOCTh
TeJNa MpH HepaBHO-MEPHOM
JIBUKEHUU Y CKOpEHHE
PaBHOyCcKOpeH-HOE
MPSIMOJIMHEITHOE JIBHKE-HIE
CBo06ogHOe naieHre OMbIThI
T'anunes PaBHoMepHOe NBMKEHUE
1o okpyxHoctHu [lepron

U 4acTOTa OOpaIleHus
Jluneiinas u yrinoBast CKOpO-CTH
LlenTpocTpeMUTENBHOE
YCKOpEHHUE

OO6cyxaeHue rpaHul] IPUMEHHMOCTH MOJIENN «MaTepraIbHas
TOYKa»

Omnucanne MEXaHWIECKOTO IBKEHUS Pa3IHIHBIMU CIIOCOOAMH
(ypaBHeHne, Tabauma, rpaguk)

AHanm3 KH3HEHHBIX CUTYallUi, B KOTOPBIX MPOSIBISIETCS
OTHOCHTEIBHOCTh MEXaHUIECKOTO JBHKECHHS

HaGmoieHre MeXaHNIeCKOTO IBIDKEHUS TeTa OTHOCHUTEIBHO
Ppa3HBIX Tell OTCUETa

CpaBHEHHE ITyTel U TPACKTOPUI IBIKEHHUS OJJHOTO U TOTO XKe
Tella OTHOCHTEIBHO Pa3HBIX Tl OTCUETa

Amnanu3 Texcta ['annnes 06 OTHOCHTEIBHOCTH IBH)KCHHS,
BBITTOJTHEHUE 3aJaHUH IO TEKCTY (CMBICTIOBOE UTCHHE)
OnpeneneHue CpeHeit CKOPOCTH CKOJIbKEHUs OpyCKa UIIH IBU-
JKEHHS IIapHKa 110 HAKJIOHHOM IIOCKOCTH

Anamm3 u 06cyX/eHIe CIIoc000B MPUOTHKEHHOTO OTPENEICHUS
MT'HOBEHHON CKOpPOCTH

OmnpenesneHre CKOpOCTH PaBHOMEPHOTO JIBIDKeHUsI (IIapHka

B KHUAKOCTH, MOJIETH 3JEKTPUIECKOTO aBTOMOOWIISI M T 1T )
OmnpeneneHne ImyTH, TPOIICHHOTO 3a JaHHBIH IIPOMEXYTOK
BPEMEHH, ¥ CKOPOCTH TeJa 10 TpadiKy 3aBUCUMOCTH IIyTH
PaBHOMEPHOTO ABIDKEHUS OT BpeMeHH OOCyXaeHHe BO3MOKHBIX
MIPUHLUIIOB AeHCTBUS MPUOOPOB, H3MEPSIOINX CKOPOCTh
(crtumomeTpoB)




Berncnenue myTu 1 CKOPOCTH P PaBHOYCKOPEHHOM HPSIMO-
JIMHEHHOM JBIKEHHH Tella

OmnpeneneHne NPOHIEHHOr0 MyTH U YCKOPEHHUS! JBHKEHHS Tena
110 rpadUKy 3aBUCUMOCTH CKOPOCTH PABHOYCKOPEHHOTO TPSMO-
JIMHEWHOTO JBIKEHHMS TeJla OT BPEMEHN

OmnpeneneHne yCKOpeHuUs Tella IpH PaBHOYCKOPEHHOM JIBHKE-
HUH 110 HAKJIOHHOW IJIOCKOCTH

V3mepeHue reprosia ¥ 4acTOTHI 00paIeHNs Tejla 110 OKPYKHOCTH
OmnpeneneHne CKOPOCTH PaBHOMEPHOTO JIBIDKECHHS Tema

10 OKPY>KHOCTH

Pemenue 3ana4 Ha onpeseneHle KHHEMaTHYECKUX XapaKTepu-
CTHK MEXaHWYECKOTO JBIKEHHUS PA3IIMIHBIX BUIOB
Pacnio3naBanue 1 IPHOMIKEHHOE OMHCAHNE PA3INYHBIX BUIOB
MEXaHUYECKOTO JIBIDKSHUS B IIPUPOJIE U TEXHUKe (Ha MpuMepax
CBOOOTHO MAAFONINX TEJN, JBIKEHHS )KUBOTHBIX, HEOSCHBIX
TeJI, TPAHCTIOPTHBIX CPEJICTB U AP )

B3anmopeiicTBue
Teu1 (20 u)

[lepBslit 3axoH HproToHA
Bropoii 3axon HeroToHa
Tperuit 3axkoH HpioToHa
[MpuHIMI cyneprno3unuu
CHII

Cuna ynpyroctu 3akoH
I'yka Cuna TpeHusi: cuna
TPEHUS CKOJIBXKEHUS, CHIIa
TPEHHS TIOKOS, APYTHE BHUIBI
TpeHHst

Cua TsDKeCTH U 3aKOH
BCEMHUPHOI'O TATOTCHUS
VYckopenue cB060IHOTO
najeHust J{BukeHne rmiaHeT

HabGmronenue u 00CyKICHUE OTIBITOB C JBHKCHUEM Telia MPU
YMEHBIIICHUN BIUSHUS APYTUX TEI, MPEMSATCTBYIOMINX JIBHKE-
HUIO

Amnanu3 TexcTa ['anmnes ¢ onmucaHueM MBICIIEHHOTO SKCIIePH-
MEHTa, 000CHOBBIBAIOIIETO 3aKOH HHEPITUH; BHITOJHEHHE
3aJJaHUH 110 TEKCTY (CMBICTIOBOE YTCHHE)

OO6cy>xaeHre BO3MOXXHOCTH BBIIOJIHEHUS 3aKOHA HHEPLIUU

B PA3JIMYHBIX CHCTEMaX OTCUETA

HabGnronenne u o0CyXeHIE MEXaHNUECKHUX SBIICHUH, TIPO-
UCXOJALIUX B cucTeMe oTcuéra «Tenexka» npu e€ paBHO-
MEPHOM M YCKOPSHHOM JIBUKEHUH OTHOCHUTEIBHO KaOMHETa
¢bm3ukn

JleWicTBHS C BEKTOpAMU CHJI: BHIITOJNHEHUE 33a[aHUH 10 CIIOKE-
HUIO U BBIYUTAHUIO BEKTOPOB




IIpooonsicenue maon.

Temarnueckuii OcCHOBHBIE BH/BI 1eATEILHOCTH YYALIMXCS
OcHOBHOe coiep:kaHne

010K, TemMa (Ha ypoBHe y4eOHBIX JelcTBU)
Bokpyr Connna ITepBas HaGmoienne n/uiy npoBeieHUe OIBITOB, AEMOHCTPHPYIOIIHX
KOCMHYECKasi CKOPOCTh 3aBUCHMOCTb YCKOPEHHUS TeJa OT NPHIOKECHHON K HEMY CHJIbI
HeBecomocTs u neperpysku 1 MaccChl TeJa
PaBHOBecHe MaTeprambHON AHanu3 1 00BsICHEHHUE SIBIICHUH C HCTIOJIH30BaHIEM BTOPOTO
TOYKd AOCOIIIOTHO TBEPIOE 3akoHa HproToHa
Teno PaBHoBecue TBEPIOTO Pemenne 3amay ¢ ucnonap30BaHUEM BTOPOTo 3akoHa HeroToHA
TeJla ¢ 3aKPeIUIEHHON OCBI0 1 TIpaByJIa CIOXKEHHS CHIT
BpameHns: MOMEHT CHIIBI OmnpexeneHne XECTKOCTH HPYKHHb
HenTp TsDKECTH AHaM3 cUTyalui, B KOTOPBIX HAOMIOMAIOTCS ypyrue aedop-

MaluH, ¥ UX 00BSCHEHHE C HCIIOb30BaHNeM 3aKkoHa ['yka
Pemenue 3agau ¢ ucnosib30BaHueM 3akoHa ['yka

HccnenoBanne 3aBUCHMOCTH CHITBI TPEHHS CKOJIBKSHUS

OT CHJIBI HOpMAJIbHOTO NaBieHnst OOCykKIeHUE pe3yIbTaToB
HCCIIEIOBAHUS

Omnpenenenne k03 OUIMEHTa TPESHUS CKONBXKECHUS

V3mepeHue CHITbl TPEHHS TIOKOS

Pemenne 3aa4 ¢ Mcnons30BaHUEM (hOPMYITBI TS CHITBI TPEHHS
CKOJIBbXKEHHS

Ananus JABHKCHMUS TCJI TOJIBKO IO )IeﬁCTBMeM CHIJIBI TSAXKE-

CTH — CBOOOJJHOTO TTa/ICHUS

OOBsiCHEHNEe HE3aBUCHMOCTH YCKOPEHHSI CBOOOIHOTO TTaICHUS
OT Macchl Tena

OreHKa BETMIMHBI CHITBI TATOTEHNUS, AEHCTBYIOMIEH MEXKTy
IBYMS TenaMu (7151 pa3HbIX Macc)

AHanu3 JIBIKEHUs HEOECHBIX TeJ MO JEHCTBHEM CHIIBI TSTOTE-
HUA (C UCIOJIB30BAaHNUEM JIOTOTHUTEIILHBIX HCTOYHUKOB HHpOP-
Mall1H)




Pemenue 3a1a4 ¢ UCHOJIb30BAHUEM 3aKOHA BCEMHPHOTO TATOTE-
HUS ¥ (OPMYITBI AT pacyéra CHIIBI TSDKECTH

AHaNM3 OPUTHHAIBHOTO TEKCTa, OITMCHIBAIOLIETO TIPOSIBICHUS
3aKOHa BCEMHPHOT'O TATOTCHYS; BBIIIOJIHCHHUE 3a1aHUIT 10 TeK-
CTY (CMBICIIOBOE YTEHHE)

Habmronenue u o0CyXeHNE ONBITOB 110 U3MEHEHHUIO Beca Tela
IIPH YCKOPEHHOM JIBU)KEHHU

AHanm3 yclnoBUi BOZHHKHOBEHUS HEBECOMOCTH U Iepe-
IPY3KH

PemnieHue 3a1a4 Ha ONpeE/ICHHE Beca Tela B Pa3InYHbIX
YCIIOBHSX

AHanu3 cu, ICHCTBYIOIMX Ha TEJI0, TOKOSIIeecs Ha OIope
OrmnpenieneHye HEHTPa TSHKECTH PA3IMYHBIX TEI

3akoHbl coxpa-
Henus (10 4)

Wmnynec Tena M3meHeHne
nmITyabca UMITysTee crimst
3aKOH COXpaHEHHS HMITYIIb-
ca PeaktuBHOE NBIXKEHUE
Mexanndeckasi pabota u
MoImmHOCcTs Pabota cun
TSXKECTH, YIPYTroCTH, Tpe-
Hus CBsI3b SHEPTHU U pa-
OOTBI

[ToreHumanpHas 3Heprus
TeJa, TIOAHITOTO HaJl TIOBEPX-
HOCTBI0 3emiu [ToTeHmans-
Hasi SHEPrusl CKaToH Npy-
KHHBI

Kunernueckas sneprus
Teopema o KuHETHYECKOM
SHEPTUU

HaGmoenne n 00CyXaeHHE OIBITOB, IEMOHCTPHUPYIOIINX
nepeady UMITyJIbca IIPU B3aUMOICHCTBUH TeTI, 3aKOH COXpaHe-
HUS IMITYIIBCA TIPH a0COIIFOTHO YIPYTOM M HEYTIPYTOM B3aHMO-
JIEHCTBUU TEJ

AHanmM3 cuTyaluii B OKpYKaromei )KHU3HH C UCTIONb30BaHIEM
3aKOHA COXPAHEHUS UMITYIIbCa

Pacrio3HaBaHe SIBJICHHS] PEAKTUBHOTO JIBIDKEHUS B IPUPOJIC

u texanke (MC — Ouoorus)

[TpumeHeHne 3aK0HA COXPaHEHUS HMITYJIbca IS pacuéTa
pe3yIbTaTOB B3aMMOJICHCTBUS Tell (Ha MpUMepax Heynpy-

TOT0 B3aHMOJIEHCTBHS, YIIPYTOT0 EHTPAIBLHOTO B3aHMO-
JEHCTBUS ABYX OJMHAKOBBIX TEJN, OJHO U3 KOTOPHIX HEMO-
BIDKHO)

Pemenne 3a1a4 ¢ MCHONB30BaHAEM 3aKOHA COXPAHEHHUS HM-
ITynbca

Ornpenenenne padoThl CHIIBI YIPYTOCTH MIPH MOIBEME TPy3a

C UCTIOIb30BAaHUEM HETIOIBIKHOTO M MOABMKHOTO OJI0KOB




Ipooonsicenue maon.

TemaTnueckmii

0JI0K, TEMA

OcHOBHOe coiep:kaHne

OcHOBHbBIE BH/IbI 1€ TEJILHOCTH yYuamuxcs

(Ha ypoBHe y4eOHBIX JelcTBU)

3aKOH COXpaHEHUS! MEXaHH-
4eCcKOoi sHepruu

M3mepenue MouHoCTH

V3mepeHne MOTEHITANBEHOM SHEPTUH yIpyro nedopMupoBaH-
HOM Ipy>XUHBI

M3mepeHne KHHETHYECKOW SHEPTHH TeJla 0 UTMHE TOPMO3HOTO
MyTH

DKcnepuMEeHTaIbHOE CPaBHEHUE U3MEHEHUS TOTEHIIUAIbHON
Y KUHETHUYCCKOM SHepruil Tesia Npy JBUKEHUU 110 HAKJIIOHHOU
IUIOCKOCTH

OKcrepuMeHTalIbHAs IPOBEPKA 3aKOHA COXPAHEHUS] MEXaHUUe-
CKOH 9HEeprHy Mpu cBOOOHOM IMaJICHUH

[IpumMeHeHNe 3aKOHA COXPAHEHUSI MEXaHUYECKOH SHEprHU

JUIS pacuéTa MOTEHUUAIbHON U KHHETUYECKOW SHEpIruii Tena
Pemenne 3a1a4 ¢ MCMONB30BaHNEM 3aKOHA COXPAHEHHS MeXa-
HHUYECKOHN SHEpPruu

Paznen 9. Mexanuuec

KHe KoJiedaHusi U BoJIHbI (15 1)

Mexanuueckue
Kkosedanus (7 4)

KonebarensHoe BIKEHHE
OCHOBHBIE XapaKTEPUCTUKH
KOJICOAHHIA: TIEPHOJI, 4aCcTOTa,
ammmTya MaremaTude-
CKHU U IPY>KUHHBIN MasTHU-
ku IIpeBpaienue sneprun
IpU K0JIe0aTeIbHOM JIBIIKE-
HUH

3aryxaronue KoueOaHus
BoinyxneHHbIC KOJIeOaHHs
Pesonanc

Habnronenne xoneGaHuii Mo IeHCTBUEM CHIT TSKECTH U YIIPY-
TOCTH U 00Hapy)KeHHE MOJOOHBIX KOJeOaHHil B OKpYIKaoIIeM
MHpe

Amnanm3 koeOaHui Tpy3a Ha HUTHU U Ha mpykuHe OnpenencHue
4acTOTHI KOJIeOaHWI MaTeMaTHYECKOTO W IIPYKHHHOTO MasiTHH-
KOB

HaGronenue u 00bsicCHEHHE SIBJICHUST Pe30HaHCa
HccnenoBanue 3aBUCHMOCTH ITepro/ia KoJieOaHH TOABEIIEHHO-
T'0 K HUTH I'py3a OT JUTHHBI HUTH

IIpoBepka He3aBUCUMOCTH MEpUO/Ia KOJICOaHU! Tpy3a, TOIBe-
LIEHHOT'O K JICHTE, OT MacChl Ipy3a




HaburoaeHue 1 00CyXACHHE OIBITOB, IEMOHCTPHPYIOIIHX
3aBHCHMOCTB MepUo/ia KoneOaHu! IPYKUHHOTO MasITHUKA

OT Macchl Ipy3a U KECTKOCTH HPYKHUHBI

ITprMeHEeHHEe MaTeMaTHIECKOTO 1 MPYKUHHOTO MasTHUKOB

B KQueCTBE MOJeJICH [UTsl ONIMCAHHsI KOIEOaHUi B OKPYIKAIOLIEM
MHpe

PemieHue 3a/1a4, CBA3aHHBIX C BBIYMCICHUEM I OLICHKOM
4acTOTHI (Teproa) Konedbanuit

Mexanuueckue
BOJIHBL. 3BYK
8 u)

CBoiicTBa MEXaHHYECKHUX
BoJiH JliuHa BostHbI Mexa-
HUYCCKHE BOJHBI B TBEPIOM
Tele, CEHCMUYECKHE BOJTHBI
3Byk I'poMKOCTB 3ByKa

U BbIcoTa ToHA OTpaxeHue
3Byka MHOpa3ByK u ynbTpa-
3BYK

OOHapyKeHHE U aHAJIM3 BOJHOBBIX SIBJICHUH B OKPYKAIOIEM
MHpe

HaGmoenne pacpocTpaHeHHs IPOIOJIBHBIX ¥ HONEPEYHBIX
BOJIH (Ha MOJIENIH) ¥ OOHAPYKCHHE aHAIOTUYHBIX BUIOB BOJIH
B IIpHpOe (3BYK, BOJSTHBIE BOJIHBI)

Berancnenne AiMHBI BOJHBI M CKOPOCTH PACIPOCTPaHEHHS
3BYKOBBIX BOJIH

DKCIepUMEHTaIbHOE OIPEe/IeNICHNE TPAHHIL] YAaCTOTHI CIBIIINMBIX
3BYKOBBIX KOJIeOaHMit

HaGumoieHne 3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI (B TOM
YHCIIE C UCTIOIb30BAHUEM MY3bIKaJIbHBIX HHCTPYMEHTOB)
HaGumoenne n 00bsiCHEHHE SIBJICHHS aKyCTHUECKOTO Pe30-
HaHCa

AHanu3 OpUrHHAIBHOTO TEKCTa, MOCBAUIEHHOTO HCIOIb30Ba-
HUIO 3ByKa (WJIM YJIBTPa3ByKa) B TEXHHUKE (3XOJIOKaIUs,
YIBTPa3ByK B MEAUIIMHE U AP ); BEIIIOJTHEHUE 3a/IaHUH MO TeK-
CTy (CMBICIIOBOE UTCHHE)

JIeKTpPOMArHuT-
Hoe 1noJie

Pa3nen 10. DiekTpoMarHuTHOE MoJIe U 3J1eKTPOMATHUTHBIE BOTHBI (6 1)

DJEeKTpOMarHUTHOE 10JIe
DJeKTPOMAarHUTHBIE BOJTHBI

IMocTpoenue paccyxaeHuii, 000CHOBBIBAIOIINX B3aUMOCBSI3b
IJIEKTPUYECKOr0 U MATHUTHOTO HOJIEH




IIpooonsicenue maon.

TemaTnueckmii

0JI0K, TEMA

OcHOBHOe coiep:kaHHe

OcHOBHbBIE BH/IbI 1€ TEJILHOCTH yYuamuxcs

(Ha ypoBHe y4eOHBIX JelcTBU)

H 3JIeKTpoMar-
HUTHbIE BOJIHBI
(6 4)

CBoiicTBa 31€KTPOMArHUT-
HbIX BoH Ilkana anekrpo-
MarHUTHBIX BOJIH Vcronb30-
BaHHE HJICKTPOMATrHUTHBIX
BOJIH JIJIS COTOBOM CBSI3H
DNeKTpOMarHuTHasl MPUPOa
cBera CKOpOCThH CBETa
BonHoBeie cBoiicTBa cBETa

DKCHEPUMEHTAIBHOE H3yIEHHE CBOMCTB HIEKTPOMATHUT-
HBIX BOJIH (B TOM YHCIIC C IOMOLIBIO MOOHIBHOTO Telie-
¢doHa)

AHanu3 peHTTeHOBCKHX CHHMKOB YEIIOBEYECKOTO Opra-
HH3Ma

AHaNM3 TEKCTOB, OMUCHIBAIOIINX MPOSBICHHS JJICKTPOMATrHHT-
HOTO H3JIy4eHHs B IIPUPOJIC: KUBBIC OPTaHM3MBI, U3y ICHHUS
HeOEeCHBIX Tell (CMBICIIOBOE YTCHHE)

PacrniozHaBaHue U aHAIM3 PA3IMYHBIX IPUMEHEHHH AIIEKTPO-
MAarHATHBIX BOJIH B TEXHUKE

PemeHue 3a1a4 ¢ HCHOIb30BaHHEM (DOPMYIT ISl CKOPOCTH
9IIEKTPOMATHUTHBIX BOJIH, JJIMHBI BOJHBI M YaCTOTHI

cBeTa

Paznen 11. CBetoBble siBjeHus (15 1)

3akoHbl pacnpo-
CTpaHeHHsI CBeTa
6w

Hcrounuku cera Jlyuepas
Mozenb cera [IpsmonuHeit-
HOE PacrpoCTpaHEHUE CBETa
3armenus ComnHua u JIyHsl
Otpaxenue cera [1mockoe
3epKasio 3aKOH OTPaXKCHUS
CBeTa

[Ipenomnenune cBeta

3aKoH MpeIOMJICHHS CBeTa
IlonHOE BHYTpEHHEE OTpaXke-
HHe cBeTa Mcnons3oBaHue

HabGuroieHre onbITOB, IEMOHCTPUPYIONIHX SIBICHHUE TPSIMOJIH-
HEIHOTO pacnpocTpaHeHus cBeTa (BOSHUKHOBEHHE TEHH U TIOJTY-
TEHH), U MX WHTEPIIPETAIHS C UCTIOIE30BaHUEM TOHSATHS
CBETOBOTO JIy4a

OOBsICHEHUE U MOJICIIMPOBAHUE COTHEYHOTO H JIYHHOTO 3aTMe-
HHAN

HccnenoBanne 3aBUCHMOCTH yTila OTPaKEHHsI CBETOBOTO JIyda
OT yIJIa MaJAeHUs

WzyueHne cBOCTB H300paKEHHUS B IDIOCKOM 3epKaJie
HabumoneHne u 0o0bsICHEHUE OTBITOB 10 TIOYYCHHUIO U300paxe-
HUIl B BOTHYTOM U BBIIYKJIOM 3epKasiax HaGmonenue u o0obsc-




BHYTPCHHETO OTPAXKCHUS
B OIITHYCCKHUX CBECTOBOIAX

HEHUE OIBITOB I10 MPEJIOMIICHHIO CBETa Ha IPAHUIE PA3IHUHBIX
cpell, B TOM YHCJI€E OIBITOB C MTOJHBIM BHYTPEHHUM OTpPakKeHHEM
HccnenoBanue 3aBUCUMOCTH yIJla MPEJIOMIICHUS OT yriia
MajIeHHsl CBETOBOTO JIyya Ha IPaHUIle «BO3LYX—CTEKIIO»
Pacno3naBanue siBIEHU OTpaXEHUS U MPETOMIICHUS CBETa

B MIOBCETHEBHOM KHU3HU AHAIN3 U OOBSICHCHHE SIBIICHHS
ONTHYECKOTO0 MUPaXKa

Pemmenue 3agad ¢ HCMoIb30BaHUEM 3aKOHOB OTPaKEHUS

Y TIPEJIOMJICHUSI CBETa

JIuH3bI ¥ onTH-
YyecKHe Mpuoopbl
(64)

JIun3a, X0 Jiyuelt B TMH3E
Orntuueckasl cucrema
OnTudeckue IpudophI:
(oToamnmapar, MUKPOCKOIT

u Teneckon ['na3 kak onrtuye-
ckas cucreMa bimsopykocth
U TTbHO30PKOCTh

[Monyuenne n300paxkeHNH ¢ MOMOIIBI0 COOMPAIOIIEH U paccen-
BalOIIeH JIMH3

Ornpenenenne GOKYCHOTO PACCTOSIHUS U ONITUYECKOMN CHIIBI
coOuparoIeit TMH3bI

AHanm3 ycTpoWCTBa M IPUHIINIA ACHCTBHS HEKOTOPBIX ONTHYE-
CKUX pUOOpOB: (hoToanmapara, MUKPOCKOIA, TEJIECKOIa

(MC — Guosorusi, acCTpPOHOMHST)

AHanm3 siBIeHHI ONM30PYKOCTH 1 TAJIbHO30PKOCTH, TPUHIIUITA
netictBust oukoB (MC — Guomorust)

Paznoxenue
0eJi0rO0 CBETA
B criekTp (3 4)

Paznoxenue 6emoro ceera
B criekTp OmnbiTel HeroToHA
CrnoxeHue CeKTpaabHbIX
nBeroB J{ucnepcns cBera

Habmronenune mo pas3iiokeHnio Oeoro CBeTa B CIIEKTP
Hab6monenue u 00bsCHEHHE OIBITOB MO NOIYyYeHUIO Oenoro
CBeTa [PY CIIOXKSHUH CBETA Pa3HbIX [[BETOB

ITpoBeeHne 1 0OBSICHEHHE OMBITOB 110 BOCIPHUATHIO IIBETA
HPEIMETOB IPU MX HAOJIIOJCHUH Yepe3 LIBETOBbIC (PHIBTPHI
(LIBETHBIE OYKH)

Pa3znen 12. KBanroBsle siBjieHusn (17 4)

Hcnyckanue
Y NOTJIOLIeHHe

Omnsitsl Pezepdopna n mnane-
TapHas MOJENb aToMa

Ob6cyxnenne nemu oneIToB Pesepdopaa o ncenenoBanuio
aTOMOB, BBIJIBUJKEHHE TMIIOTE3 O BOBMOXKHBIX PE3yJIbTaTax




OkoHuanue maoi.

TemaTnueckuid

0JI0K, TEMA

OcHOBHOe coiep:kaHne

OcHOBHbBIE BH/IbI 1€ TEJILHOCTH yYuamuxcs

(Ha ypoBHe y4eOHBIX JelcTBU)

CBeTa aTOMOM
(CR )

Mopnens aroma bopa. HUcny-
CKaHHE ¥ MOTJIONICHUE CBETa
aromoMm. KBanTel. JInHeiya-
TBIC CIIEKTPBI

OTIBITOB B 3aBUCHMOCTH OT IPEAIOIaraeMoro CTpOCHHs aTOMOB,
(hopMyITUpOBaHUE BEIBOJOB H3 PE3YJIETATOB OIBITOB.
OO6cyxIeHUe TPOTUBOPECUHUH TUIAHETAPHOU MOJICIN aToMa

W OCHOBaHWH I THITOTE3bI bopa o cTanmoHapHbIX opOnTax
JJIEKTPOHOB.

HaOroieHre CIIONIHBIX U TMHEHYATHIX CIICKTPOB M3ITyYCHUS
pa3nuuHbIX BemecTB. OObsICHEHNE TMHEHYATHIX CIIEKTPOB
H3ITY9EHUS

Ctpoenue
aTOMHOTO siIpa
(64)

PagnoaktuBHOCTE. Anbda-,
Oera- ¥ raMMa-U3ITydeHHsI.
CTpoeHue aTOMHOTO sizIpa.
Hyxnonnas Mozens aTOMHOTO
sapa. U3otomnel. PagroakTus-
Hble npespateHus. [lepuon
NoJIypacrnaja.

JleiicTBUs palnOaKTUBHBIX
M3JIyYEHUN Ha KUBbIE
OpTaHU3MBI

O6cyxaeHne BO3MOXKHBIX THIIOTE3 O MOJAEISAX CTPOSHHUS sSapa.
OmnpezeneHne cocTasa siiep M0 3alaHHBIM MacCOBBIM U 3apsiio-
BBIM YHCJIaM U IO TTOJIOXKEHHIO B IEPHOIMYECKON CHCTEME
aneMeHToB (MC — xummus).

AHanmm3 U3MEHEHHS COCTaBa A/pa U €ro MOJI0KECHHS

B TIEPUOJMIECKOI CHCTeMe NPH A-PaJH0aKTHBHOCTH

(MC — xumus).

HccnenoBanue TPEeKOB @-4acTHIL IO TOTOBBIM (oTOrpadusm.
OOHapyKeHHE M U3MEPEHHE PATHAIIMOHHOTO ()OHA C TIOMOIIIBIO
JI03UMETPa, OIIEHKa €T0 HHTEHCHBHOCTH.

AHanu3 OUOJIOTHYECKUX U3MEHEHUH, MPOUCXOASIINX MO
JeicTBHEM pafnoakTUBHbBIX u3nyuyeHuit (MC — Guonorus).
Vcrionp30BaHue paioaKTUBHBIX U3ITyIeHHI B MEHUIITHE

(MC — Guomnorus)

Slnepubie
peaxuuu (7 u)

Snepuble peakunu. 3aKOHbBI
COXpaHEHUs 3apsTOBOTO

Pemenue 3agad ¢ CMoIb30BaHUEM 3aKOHOB COXpaHEHUA
MAaCCOBBIX U 3apAJ0BbIX YHUCEII HAa ONPEACIICHUE PE3YJIbTAaTOB




1 MaCCOBOTO YHCEIN. DHEPTIHs
CBS3M aTOMHBIX siiep. CBs3b
Macchl ¥ 3Hepruu. Peakuun
CHHTE3a U ACJICHUS A1ep.
Hcrounuku sueprun ConHia
U 3BE3A.

SlnepHast 3HEpreTHKA

SIIEPHBIX PEaKIHii; aHATH3 BO3MOXKHOCTH UITH HEBO3MOXKHOCTH
SIIEPHON PeaKIH.

O1ieHKa YHEPTUH CBSI3H S/IEP C UCHONB30BaHUEM (OPMYIIBI
DMHIITeHHA.

OO6cyXaeHne MepCcreKTHB HCI0JIb30BaHMs YIIPABIIEMOTO
TEpMOSIICPHOTO CHHTE3A.

OOcyXIeHUE PESUMYIIECTB M SKOJOTHUECKUX MPOOIIeM,
CBSI3aHHBIX C AAEpHO sHEepreTukoit (MC — 3Komorus)

IMoBTOpPUTEILHO-0000AIOIMIT MOXYJIb (9 )

CucremMaTHu3anus
u 0000111IeHNE
MPEAMETHOTO
COZIepKaHHUS

U OTIbITA Jesl-
TEJIBHOCTH,
prOOPE\TEHHOTO
NPU U3yYEHUU
BCEro Kypca
¢uzuku

O6o0muIeHue conep KaHus
Ka)KZIOTO U3 OCHOBHBIX
pa3zmenoB Kypca pU3UKH:
MEXaHUYECKHUE, TEIIOBHIC,
JIEKTPOMAarHUTHBIE, KBAHTO-
BBIC SIBJICHHSI.

Hayunsiit MeToz mo3HaHus U
ero peanuzanus B pusnde-
CKUX HCCIIEOBAHMSIX.

CBs13b (DU3UKH U COBPEMEH-
HBIX TEXHOJIOTHH B o0s1acTu
nepeaayn nHGopmalmy,
SHEPreTHKe, TPAHCIIOpTe

BrimonHeHne yueOHBIX 3aJaHu, TPEOYIOINX IeMOHCTPALIUH
KOMITIETEHTHOCTEH, XapaKTepHU3YIOIUX €CTECTBEHHOHAYUYHYIO
TPAMOTHOCTb:

66 IPUMEHEHUSI TTOTYYCHHBIX 3HAHUH U1 HAYIHOTO OOBSICHEHHS
(U3UYCCKUX SIBJICHUIN B OKPYXKAKOIICH MPUPOJIC U TTOBCETHEB-
HOM JKU3HH, a TAKXKE BIABICHUS (PU3NICCKUX OCHOB psa
COBPEMEHHBIX TEXHOJIOTUH;

66 IPUMEHEHHUSI OCBOSHHBIX HKCIIEPUMEHTAIILHBIX YMEHHH 151
HCCIeTOBaHUs (GU3NUCCKUX SIBICHUMN, B TOM YUCIIE IS
MPOBEPKU TUIIOTE3 U BBISIBICHUS 3aKOHOMEPHOCTEH.

Pemenue pacu€THbIX 3a7a4, B TOM YKCJIE MPEANOJIararoinx

HCIIOJIb30BaHUE (DPU3UUCCKON MOJIETH M OCHOBaHHBIX Ha COJCP-

JKaHWUH Pa3IMIHBIX Pa3NeNIoB Kypca HU3UKH.

BrinonHenue u 3amuTa rpynnoBbIX WIK UHAWBUAYATbHBIX

MIPOEKTOB, CBA3aHHBIX C COACPKAaHUEM Kypca GpHu3nku
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