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INOACHUTEJIBHASA 3AIINCKA

Conepxxanue [Iporpammbsl HampaBieHO Ha (POPMHPOBAHUE ECTECTBEHHO-
HAyYHOM I'PaMOTHOCTH YYaIllUXCS W OPTraHU3alMI0 U3yuYeHUs (U3MKU Ha
JIeATEIbHOCTHOW OCHOBE. B HEell yU4HMTBHIBAIOTCS BO3MOXKHOCTH IIpEAMETa B
peamm3anuu TpedoBanuit ®I'OC OOO Kk MIAHUPYEMBIM JIMYHOCTHBIM H
METalpeIMETHbIM pe3yjbTaTaM OOyYeHHUs, a TaKKe MEXKIPEIMETHBIC
CBSI3M €CTECTBEHHO-HAYYHBIX Y4eOHBIX MPEIMETOB Ha YPOBHE OCHOBHOTO
o01ero oopa3oBaHusl.

B mporpamMme ompemensroTcsi OCHOBHBIE LENW H3ydeHHs (U3MKK Ha
YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, IUIAHUPYEMbIE pPe3yJIbTaThl
OCBOGHUS Kypca (M3UKH: JTMYHOCTHBIC, METANpPEJAMETHBIC, MPEIMETHBIC
(Ha 6a30BOM ypOBHE).

[Iporpamma ycTaHaBiIMBaeT pacHpeieiicHHEe Yyd4eOHOTro Marepuaia Iio
rogam oOydeHus (mo Kjaccam), MpejiaraeT MPUMEpPHYI MOCIea0-
BaTEJIbHOCTh M3yYEHUS TEM, OCHOBAHHYIO Ha JIOTUKE pPa3BUTHUS Mpei-
METHOTO COJAEpKaHUsSI M Y4ET€ BO3PACTHBIX OCOOCHHOCTEH ydaluxcs, a
TaK)Ke NPUMEPHOE TEMAaTUYECKOE IIJITAHUPOBAHUE C YKa3aHUEM KOJIMYECTBA
4acOoB Ha H3Y4YCHHE KaXJIO0H TeMbl U MNPUMEPHON XapaKTepUCTUKOU
y4eOHOU JEeATENIbHOCTH YUaLIUXCs, PEATU3yeMON IPU U3YUEHUH 3TUX TEM.

[IporpaMmma MokeT OBITh HCHOJb30BAaHA YUYUTENSIMU KaK OCHOBA JUIS
coCTaBJIeHUsI CBOMX pabouux mnporpamm. Ilpu paspaborke paboueil
IporpaMMbl B TEMaTHYECKOM IIJIJAHUPOBAHUM JIOJKHBI OBITH YYTEHBI
BO3MO>KHOCTH MCIIOJIb30BaHUS JEKTPOHHBIX (unpoBbIX)
00pa30BaTeNbHbIX PECYPCOB, SBISIOMIMXCA  y4EOHO-METOIUYECKUMU
MatepuagamMy (MyJIbTHUMEAUHHBIE TPOTPAMMBI, JIEKTPOHHbIE YUYEOHUKHU U
3a/la4yHUKH, DJJIEKTPOHHbIE OWONMOTEKH, BHUPTyalbHbIE J1abOpaTOpuH,
UTPOBBIE  IPOTPaMMbl, KOJUIEKIMHM  IM(POBBIX  00pa30BaTENbHBIX
pecypcoB),  peanm3yronmx — aupaktTudeckue  Bo3mokHoctu  UKT,
coJiepKaHne KOTOPBIX COOTBETCTBYET 3aKOHO/IATENILCTBY 00 00pa30BaHUM.
Pabouas mporpamma He CKOBBIBAE€T TBOPUYECKYIO0 MHUIIMATUBY YUMUTEJIECH U
IIPEIOCTABIIAET BOZMOKHOCTH Ul peaIM3allui PA3JIMUYHBIX METOINYECKUX
MOJIXOJ0B K TMpenoJaBaHuio (U3UKKA TpU  YCIOBUHM COXPAHEHHUS
00513aTeJIbHON YaCTH CO/IEpIKaHMs Kypca.



OO0mas xapakTepucTuka yue0HOro npeamera “dusznka”

Kypc ¢usuku — cucremooOpasyomuid 1Jjii  €CTEeCTBEHHO-HAYYHBIX
y4eOHBIX IMPEIMETOB, MOCKOJBbKY (PU3NYECKHE 3aKOHBI JIe)KAaT B OCHOBE
MIPOIIECCOB M SIBJICHUM, U3y4aeMbIX XUMHUEH, OMOJIOTHEH, aCTPOHOMHEH U
¢usuueckoil reorpadueii. OusnKa — 3TO MPEAMET, KOTOPHI HE TOJIBKO
BHOCUT OCHOBHOHM BKJaJ B €CTECTBEHHO-HAay4YHYIO KApTUHY MHpa, HO U
IpeJOCTaBIIsIeT Hauboee ACHbIe 00pa3lbl IPUMEHEHHUS HAYYHOTO METOoa
MO3HAHMS, T. €. CHocoba MOJy4YyeHHUs JOCTOBEPHBIX 3HAHUH O MHpE.
Hakonen, ¢usmka — 3TO HpeaMeT, KOTOpPBIA HapsAay C IpyTUMHU
€CTECTBEHHO-HAyUYHBIMU NPEIMETaMH  JOJDKEH JaThb IIKOJbHUKAM
npeCTaBiIeHue 00 YBICKATeIbHOCTH HAYYHOT'O MCCICIOBAaHHUS U PAIOCTH
CaMOCTOSATEJIbHOI'O OTKPBITHS HOBOT'O 3HAHUS.

Opna W3 INIaBHBIX 33724 (PU3MYECKOro 00pa3oBaHMs B CTPYKType OOIIero
oOpa3oBaHMsi COCTOUT B  (OPMHUPOBAHMM  €CTECTBEHHO-HAy4HOUN
IPaMOTHOCTH M HMHTEpeca K HayKe y OCHOBHOW MaccChl OOyYaroIIuXxcs,
KOTOpbIE B JaJbHEHIIEM OyAyT 3aHSTHI B CAMBIX Pa3HOOOpa3HBIX chepax
nestenpHOCTH. HOo He MeHee BaKHOM 3aayeil sIBJISIETCSl BBISBICHUE U
HNOJArOTOBKAa  TAJAHTJIMBBIX  MOJIOABIX  JIIOAEH  JUIsl  MPOJOJIKEHUS
o0pa3oBaHus U JanbHeHIel npodeccHoHanbHON AeSITENbHOCTH B 00J1aCTH
€CTECTBEHHO-HAYUYHBIX HMCCJIEJOBAaHMM M CO3/JaHUU HOBBIX TEXHOJOTHI.
CornacHO NPUHATOMY B MEXKIYHApOJHOM COOOIIECTBE OIpPEAETICHHUIO,
«EcrecTBeHHO-HayyHasi TPaMOTHOCTh - 3TO CIOCOOHOCTH YEJIOBEKa
3aHMMAaTh AKTUBHYIO TPAKIAHCKYIO MO3MIIMIO MO OOLECTBEHHO 3HAYMMBIM
BOIPOCAaM, CBSI3AHHBIM C €CTECTBEHHBIMH HayKaMH, U €ro TOTOBHOCTb
MHTEPECOBAThCSI €CTECTBEHHO-HAYYHBIMU HAesIMH. HaydHo rpamoOTHBIM
YeJIOBEK CTPEMMTCS Y4acTBOBaTh B apryMEHTHPOBAHHOM OOCYKICHHUH
npo0JeM, OTHOCAIIMXCS K €CTeCTBEHHBIM HayKaM M TEXHOJOTHSM, YTO
TpeOyeT OT HEero CIAeAYIOUINX KOMIETEHTHOCTEH:

HAay4YHO OOBSACHSATH SABJICHUA,
—OICHHUBATh U IIOHUMATb 0COOEHHOCTH HAy4YHOTI'O UCCJICAOBAHUA,

HHTCPHPETUPOBATE JAHHBIC U UCIIOJIB30BATh HAYUYHBIC JOKA3aTCIbCTBA IJIA
IMOJIy4YCHH BBIBOIOB.

N3ydenue ¢pu3uKu ciocoOHO BHECTH PEIIAIOUIN BKiIaJ B (hOpMUpOBaHUE
€CTECTBEHHO-HAYYHOU I'PaMOTHOCTH O00YYarOIINXCS.

[enu nzyyenus yueOHoro npeamera “@usuka”



Hemn wm3yuyenuss (U3MKKM HA ypOBHE OCHOBHOTO 00ImIero oOpa3oBaHUs
onpezeneHsl B Konuenuuu npenojgaBanus yueoHoro npeaMera «Ousuka»
B 00pa3oBaTeNbHBIX OpraHu3alusax Poccuiickoit denepauuu,
peaTu3yIomux OCHOBHBIC 001eobpazoBaTebHBIC MIPOTpamMMBlI,
yTBepKAEHHONW pemieHueM Kosuterun MuHHCTEPCTBA  POCBEIICHUS
Poccutickoit ®enepanuu, mpotokost oT 3 aexadps 2019 r. Ne [IK-4BH.
Lenu nzyyeHust GU3UKU:

npuoOpeTeHne HHTEpeca M CTPEMJICHHS OOydYalolmIMXcsi K HaydYHOMY
U3YYCHHUIO TPUPOJIBI, PA3BUTHUE HX HHTEIUIEKTYaJIbHBIX U TBOPYECKUX
CIOCOOHOCTEHH;

pa3BUTHE NPEACTABICHUN O HAYYHOM METOJIe IO3HAHUS U (OPMHPOBAHHE
HCCJIEIOBATEIILCKOTO OTHOILIEHUS K OKPYKAIOIIUM SIBJICHUSM;
dbopMupOBaHHE HAay4YHOTO MHUPOBO33PEHHUS KaK pe3yJbTaTa H3y4YEeHHS
OCHOB CTPOCHHSI MaTepuH U (hyHTaMEHTAIBHBIX 3aKOHOB (DU3UKU;
-opmMupoBaHue MpeACTaBICHUN O POIN PU3UKU I Pa3BUTHUS

IPYTMX €CTEeCTBEHHBIX HAyK, TEXHUKA M TEXHOJIOTUI; pPa3BUTHE
NpEICTaBICHUH O BO3MOXHBIX cepax Oyaymell mpodeccnoHaIbHON
NESTENIbHOCTH, CBSI3aHHOM C (DU3HKOM, MOArOTOBKAa K JalibHEHIIeMy
00y4YEHHIO B 3TOM HaIlPaBJICHUU.

JlocTikeHre STHX IieJiell Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
obecrieunBaeTcs pelieHHeM CIEAYIOUIUX 3ajad: NpuoOpeTeHne 3HaHUM O
JUCKPETHOM CTPOEHMM BEUIECTBA, O MEXAaHUYECKHUX, TEIUIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBICHHSIX;

npuoOpeTeHne YMEHUI OMHUCHIBaTh U OOBACHATH (PU3NYECKHUE SBJICHUS C
UCTIOJIb30BaHNEM TMOTYyUYEHHBIX 3HAHUI;

OCBOEHHE METOJIOB pEUICHMs MPOCTEHIINX pacu€THBIX 3ajad ¢ MHC-
MOJIb30BaHUEM  (U3WYECKUX MOJEJCH, TBOPUYECKUX U  MPAKTHKO-
OpPUEHTUPOBAHHBIX 3a]1a4;

-pa3BUTHE YMEHUI HAOII0aTh TPUPOTHBIC SIBICHUS U BBITOIHATEH OMBITHI,
nabopaTopHble pabOTBl W OKCIEPUMEHTAJIBHBIE HUCCIEIOBaHUS C
HCIIONIb30BaHUEM U3MEPUTEIBHBIX MPUOOPOB;

OCBOCHHME TPHEMOB paboThl ¢ MHMOpMaImend (HU3NIECKOTO COMEPIKAHUSA,
BKIItOUasi ”HPOPMAIUIO O COBPEMEHHBIX JOCTIKCHUSX (PU3WKH;, aHATH3 U
KPUTHYECKOE OLIEHWBaHNE NHPOPMAIUH;

-3HAaKOMCTBO cO cdepamMu TIPOPECCHOHATLHON NEATEIbHOCTH, CBSI-
3aHHBIMU C (PU3UKOH, U COBPEMEHHBIMU TEXHOJOTHUSMHU, OCHOBAaHHBIMHU Ha
JOCTHXKEHUSIX (PU3NUECKON HAyKH.



Mecto yueOHOro npeamera “@u3zuka” B yueOHOM IIaHe

B cootBerctBum ¢ ®I'OC OOO dusuka sBisercss 00s3aTeIbHBIM
IpeIMETOM Ha YpOBHE OCHOBHOTO o0miero oOpasoBanus. JlanHas
nporpamMma IpeaycMaTpuBaeT u3yueHue (u3ukud Ha 0a30BOM ypOBHE B
00BEme 242 4 3a Tpu roma oOydeHUs 1Mo 2 9 B HEJENIO B 7 U 8 KJlaccax H
no 3 4 B HeAento B 9 kiacce. B TemaTnyeckoM MIaHUPOBAHUU Uil 7 U 8
KJIACCOB TMPEJIOJIAraeTCs pPE3epPB BPEMEHH, KOTOPBIM YUYUTEIb MOXKET
UCIIOJIb30BaTh M0 CBOEMY YCMOTPEHHUIO, a B 9 Kilacce — MOBTOPUTEIHHO-
00001IAIOITNIT MOTYJIb.

7 kjacce

Paszoen 1. Qusuxa u eé ponv 6 no3Hanuu OKpyscaoue20 Mmupa

Ou3nka — Hayka o npupoje. SBiaeHust npuposl. Gu3ndecKkue SBICHUS:
MEXaHUYECKHEe, TEIUIOBbIC, JJICKTPUYECKHUE, MArHUTHBIC, CBETOBBIC,
3BYKOBBIE.

Ousnueckue BennuuHbl. M3Mepenue ¢uszndecknx BennmuuH. Ousmdeckue
npubopsl. [TorpemrHocTs U3MepeHud. Mex1yHapoJHast CUCTEMA €TUHMUII.

Kak ¢usuka wu [apyrue ecTeCTBEHHbIE HAyKH H3y4arT MPUPOJY.
EcrecTBeHHO-Hay4YHbI METOJ TIO3HAHMS: HaOJIO/IEHUE, IIOCTAaHOBKA
HAYYHOTO BOMPOCA, BBIIBMKEHUE THIIOTE3, SKCIEPUMEHT IO IMPOBEPKE
runoTe3, oObACHeHHE HalmomaeMoro sBieHus. Onucanue (QuanyecKux
SIBICHUI C TOMOIIBIO MOJICIICH.

JeMoHcTpanumn

Mexanuyeckue, TEIUIOBBbIC, JJIEKTPUYECKHE, MAarHUTHBIE, CBETOBBIC
SIBIICHHS.

Ouznyeckue MprOOPHI U MpoIeaypa MPSMBIX U3MEPEHUN aHAOTOBBIM H
11 (pOBBIM IPUOOPOM.

JlaGopaTopHbie pabOThI U OTBITHI

Omnpenenenue 1eHbl JeIeHUs KAl HK3MEPUTEIHLHOTO MPUOOpa.
N3mepenue paccTosiHU.

N3mepenune 00bEMa KUAKOCTU U TBEPIOTO TeTA.

Ornpesenenne pa3MepoB MaJbIX TEJ.

N3Mepenne temmeparypbl NMpU MOMOIIM JKHIAKOCTHOTO TEPMOMETpa H
JlaTYMKa TEMIIEPATYPHI.



[IpoBenenue uccieqoBaHus MO MPOBEPKE TUIOTE3bl: AAIBHOCTH MOJIETA
HIapuKa, MyHIEHHOTO FOPU30HTAIBHO, TeM OoJiblle, 4eM OoJble BbhICOTa
mycKa.

Pazoen 2. Ilepsonauanvhuvie ceedenus o cmpoenuu eeujecmeda

CtpoeHue BemecTBa: aTOMbl U MOJEKYJbI, UX pa3Mepbl. OIbITHI,
JIOKa3bIBAIOIINE IHCKPETHOE CTPOEHHE BellecTBa. JIBIKEHHE 4YacTHIl
BemecTBa. CBSI3b CKOPOCTH JIBWKEHHUS YaCTUL C TEMIEepaTypoil.
BpoyHnoBckoe nBmwxenue, nuddysus. BzaumoaeiictBue 4acTHIl BEecTBa:
MPUTSHKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHHUSI BEIIECTBA: CTPOEHUE Ta30B, KUAKOCTEH U
TBEPABIX (KpUCTAIMUECKHX) Tei. B3auMOCBsSI3b MeEXIy CBOWCTBaAMU
BEIIECTB B pa3HbIX AarperatHpIX COCTOSHUSIX M HUX aToM- HO-
MOJICKYJISIPHBIM CTpoeHneM. OCOOEHHOCTH arperaTHbIX COCTOSTHHIA BOJIBI.
JlemoHcTpanuu

Habmonenne 6poyHOBCKOTO IBHXKEHUSI.

Hab6monenue nuddysun.

Habmionenne — siBeHW,  OOBSCHSAIONIMXCS  TMPHUTSHKCHHEM WU
OTTaJIKMBAHUEM YaCTHUI] BEIIECTBA.

JlaGopaTopHbie pabOThI U OIBITHI

Onenka pauaMeTrpa aToMa METOAOM PSIOB  (C  HCIOJb30BAHHEM
dororpaduii).

OnbITh! IO HAOJIIOAEHUIO TEMJIOBOTO PaCIIMPEHUs ra30B.

OMnBITHI MO OOHAPYKEHHUIO IEUCTBUS CUIJT MOJIEKYJISIPHOTO TIPUTSKEHUS.

Pasoen 3. /leusicenue u 83aumooeiicmsue mein

Mexannyeckoe ABUXKEHUE. PaBHOMEpHOE M HEPaBHOMEPHOE JBUIKECHHE.
Ckopoctb. CpenHsis CKOpPOCTb IIPM HEPABHOMEPHOM JIBWKEHUHU. Pacuér
yTU U BPEMEHHU JIBUKECHHUSL.

SIBnenue mHepuuu. 3aKOH MHepUUU. B3anMopelicTBue Ten Kak MpHYMHA
M3MEHEHUsl CKOPOCTH JABMKEHHUs Tel. Macca Kak Mepa MHEPTHOCTH TeJa.
[InotHocTh BemecTBa. CBsI3p IUIOTHOCTH € KOJMYECTBOM MOJIEKYJ B
enuHuIe 00bEMa BellecTBa.



Cuita Kak xapakTepuCTHKa B3auMoeicTBus Ten. Cuiia ynpyrocTu v 3aKoH
I'yka. I3MepeHune CUiibl ¢ MOMOIIBIO JMHAMOMETpPA. SIBJI€HUE TATOTEHUS U
cuna Tskectu. Cuna TsDKeCTM Ha JIpyrux IulaHetax. Bec Ttena.
HeBecomocTh. CrokeHUE CHUJI, HANPaBJICHHBIX MO OJHOW MPSIMOIl.
PaBnogeiictByromas cun. Cuna TpeHus. TpeHue CKOJIbXEHHUS U TPEHUE
nokosi. TpeHue B MpUpo/ie U TEXHUKE.

JeMmoHcTpanun

Habmronenne MexaHMYeCKOTro ABMKEHUS Tela.

N3mepenune ckopocTy MPSIMOTMHEHHOTO JBUKCHUS.
HabutoieHue siBjaeHUs] UHEPIUH.

Habmroienue u3MeHeHus: CKopocTy MpH B3aUMOJIEHCTBUU Tell.
CpaBHeHue Macc Mo B3aUMOJICHCTBUIO TEl.

CrnosxeHue cull, HalpaBJICHHBIX 110 OJJHON MPSMOH.
JlaboparopHbie pabOThI U OTIBITHI

OrnpezesieHne CKOPOCTH PaBHOMEPHOTO JBMKEHUS (IIapuKa B KUIKOCTH,
MOJIEJH JIEKTPUUECKOTO aBTOMOOUIIS U T. 11.).

Omnpenenenue cpeqHell CKOPOCTH CKOJIbKEHHUS Opycka WM ILIapuka Io
HAKJIOHHOM IUIOCKOCTH.

OHpe,Z[CJ'ICHI/Ie IINIOTHOCTH TBép,HOFO TCIa.

OnbITHI, JAEMOHCTPUPYIOLIME 3aBHUCHUMOCTh pacTskeHus (medopmarun)
MPY>KUHBI OT MPUIIOKEHHON CHUITBI.

OHI)ITBI, ACMOHCTPUPYIOIIUE 3aBUCUMOCTb CHUJIBI TPCHHA CKOJIBXKCHUA OT
CHJIbI JAaBJICHUS U XapaKTepa COMPUKACAIOIMINXCA HOBCpXHOCTCﬁ.

Pa3zoen 4. Jlasnenue meépovix men, scuokocmell u 2a3os



Hasnenne. CriocoObl YMEHBIIEHUS W YBeIWYeHUs NAaBjieHus. [laBieHue
ra3za. 3aBUCHMOCTh JIaBlieHUsl ra3za oT o0béMa, TemmepaTypsl. [lepenaua
JMaBJICHUST TBEPABIMU TEJNAMHU, KHUIKOCTAMU U Tazamu. 3akoH [lackans.
[TneBMaTHUeCcKHe MalIMHBL. 3aBUCUMOCTb JIaBJICHHUS JKUIKOCTH OT
ryOunsl.  ['mapocratmueckuit  mapagokc. CooOmiaromyecs COCYIbI.
['unpaBnuyeckue MexaHu3Mbl. ATmochepa 3emun U atMocdepHoe
nasnenue. [IpyauHbI cylecTBOBaHUS BO3AYIIHONW 00010uky 3emiun. OnbIT
Toppuuennu. W3mepenue armochepHOro AaBlieHUS. 3aBUCUMOCTD
aTMOC(EepHOTro JIaBJICHUS OT BBICOTHI HaJ ypoBHeM Mops. Ilpubopsr mis
u3MepeHus: atMocdepHoro napieHus. [leiicTBue XUAKOCTH M raza Ha
NOrpy€HHOE B HUX Telo. BrlTankuparomas (apxumenoBa) cuia. 3aKOH
Apxumena. [naBanue ten. Bo3ayxomiaBanue.

JeMoHcTpanuun

3aBUCUMOCTb JIaBJICHUS T'a3a OT TEMIIEpPaTyphl.

IIepenava naBieHUs )KUIKOCTBIO U Ta30M.

CooOmrarommecs: COCy/Ibl.

I'uppaBnmueckuii mpecc.

[TposiBnenue neicTBust aTMOCHEpPHOTO JaBICHHUS.

3aBUCHUMOCTh BBITaJIKI/IBaIOH_[eﬁ CHJIBI OT 00BEMA HOI‘py}KéHHOﬁ 4aCTu TCJ1a
" IIOTHOCTH XUJKOCTH.

PaBeHCTBO BBITAJIKMBAIOILEH CUJIBI BECY BHITECHEHHOW KUIKOCTH.
VYcnoBue miaBaHus TeJ: IUIABAHUE WJIM MOTPYXKEHUE TENl B 3aBUCHUMOCTHU
OT COOTHOIIICHUSI TNTOTHOCTEN TeJIa M KUJIKOCTH.

JlaGopaTopHbie pabOThI U OTBITHI

1. UccnenoBanue 3aBUCUMOCTH Beca Tefla B BOJIe OT 00bEMa MOTpy KEHHOM
B KUJIKOCTh YacTH TeJa.

OmpenenieHne  BBITATKUBAIONICH  CUJIBI, JIEUCTBYIOIIEHM Ha  Tello,
NOTPY>KEHHOE B JKUJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIECH CUIIbI, JEHCTBYIOIIEH HA TEJIO
B KUJIKOCTH, OT MacChI TeJa.

OnbIThl, JEMOHCTPUPYIOUIME 3aBHUCHUMOCTb BBITAJIKHUBAIOUIEH CHIIBI,
JeICTBYIOIIEH Ha TENO B )KUJIKOCTH, OT 00bEMa MOTrpyKEHHOHN B )KHUJIKOCTh
YacTH TeJla U OT INIOTHOCTH KUJKOCTH.

KonctpyupoBanne apeoMerpa WM  KOHCTPYUpPOBAaHUE JIOAKH U
OIIpeIeNIEHNE €€ TPY30ITObEMHOCTH.



Pa3zoen 5. Paboma u mowHocms. SHepaus

Mexanunueckasi pabora. MomHocTs. [IpocTbie MeXaHU3MBI: phIvyar, OJIOK,
HaKJIOHHas TMIockocTh. [lpaBmiio paBHOBecus peiuara. [IpumeHeHue
MpaBUJia PAaBHOBECHS phluara K OJOKY. «30J0TOE MPAaBHIIO» MEXaHUKH.
KITJI mpocthix mMexaHu3moB. IIpocTbie MexaHH3MbI B OBITY U TEXHHKE.
Mexanunueckas sHeprusi. Kunermueckas M TNOTEHLMAJIbHAS JHEPTHUS.
[IpeBpailieHue OJHOIO BUJIA MEXAHWYECKOW SHEPrud B JPyroi. 3akoH
COXpaHEHUS SHEPTUH B MEXAHHKE.

JeMoHcTpanuun

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

JlaGopaTopHbie pabOThI U OTIBITHI

Omnpenenenne pabOThI CHIIbI TPEHUS IIPU PABHOMEPHOM JIBMXKEHUHU TeJa 110
TOPU30HTAIILHON TOBEPXHOCTH.

HccnenoBanue ycnoBuid paBHOBECHUS phluara.

N3mepenne KIIJ] HakTOHHOM MJIOCKOCTH.

N3yuenue 3akoHa cOXpaHEHHsI MEXaHUYECKON YHEPIHUHU.

8 kiace

Pasoen 6. Tennoguvle s6nenus

OCHOBHBIE TIOJIOKEHUSI MOJEKYJISIPHO-KMHETUUYECKOM TEOPUU CTPOCHUS
BemecTBa. Macca W pa3Mepel  arOMOB W MOJIeKyJl.  OmBITHI,
MOATBEPKJAIOIINE OCHOBHBIE IOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOU
Teopuu. Mojenu TBEPAOTO, JKUJIKOTO U ra3000pa3HOr0 COCTOSIHUN Belle-
ctBa. Kpucramnmueckue u amopdusie Tena. OObsICHEHHE CBOMCTB ra3os,
KUAKOCTEH W TBEPABIX TEJ HA OCHOBE IMOJIOXKEHHM MOJEKYJISPHO-
KMHETH4eCcKoW Teopur. CMauyMBaHuEe U KaNWUISIpHbIE ABIEHUSA. TerioBoe
pacmupenue u cxarue. Temneparypa. CBsi3b TeMIIEpaTyphbl CO CKOPOCThIO
TEIJIOBOTO IBUKEHUS YaCTHII.

Buytpennsist sHeprus. CrnocoObl H3MEHEHUs BHYTPEHHEH SHepruu:
TEIUlonepesaya M CcoBeplleHHe paboTel. Buasl  Temsonepenayu:
TEIIONPOBOAHOCTD, KOHBEKIUS, U3IIyYCHHUE.

KonunyecTBo TemnoTsl. Y aenbHas TEINIOEMKOCTh BelllecTBa. TemnooOMeH u
TEIUIOBOE paBHOBECHE. Y paBHEHHE TEIJIOBOIO OalaHca.

[InaBneHne u oOTBepAcBaHHE KPUCTAIUIMYECKUX BELIECTB. Y I€IbHAs
terota TutaBieHus. IlapooOpasoBanume u KoHAeHcarus. Mcmaperwue.
Kunenne. VYaenpHas  terota  mapooOpa3oBaHusi.  3aBUCHMOCTh
TEeMIEpaTypbl KUIIEHUS OT aTMOCc(hepHOro AaBieHus. BiaxHocTs Bo3ayxa.



DHeprus TOIUMBA. YJENbHas TemjaoTa cropanus. [IpuHIUOBI pabOTHI
temnoBeIx apurarencii. KIIJ tenmoBoro asurarens. TemmoBeie ABUTraTEIN
U 3aIlATa OKPY’KAIOIIEH CpeIbl.

3aK0H COXpaHEHUs U IPEBPAILIEHUs] SHEPTUHU B TEIUIOBBIX MPOLIECCAX.
JeMmoHcTpanumn

Hab6nronenne 6poyHOBCKOTO JBHIKEHUS.

Hab6mronenue nuddysun.

HabGmtonenue siBiieHnit CMauyuBaHUS U KalTWJUTSIPHBIX SIBJICHUH.
HabGntonenue TeniaoBoro pacumpeHus Tel.

N3menenue JaBJICHUA Ta3a IMPU HU3MCHCHHUU 00béMa u Harp€BaHuu WJIn
OXJIAXKJACHHMU.

[IpaBuna usmepeHus TemIeparypsl.

Bunae! Tennonepenaun.

OxutaxxieHre mMpu COBEpPIIEHNUU PabOTHI.

HarpeBanue mipu coBepiiieHuH padOThl BHEIITHUMU CHUIIAMH.
CpaBHeHME TEMIOEMKOCTEHN pa3IuyHbIX BEIIECTB.
HaGmronenne KkumneHus.

HaGmronenre mocTossHCTBA TEMIIEPATYPBI IIPH TUTABICHHUH.
Moienn TemIIOBBIX ABUTATEIICH.

JlaGopaTopHble pabOThI U OTIBITHI

OnbITh IO OOHAPYKEHHIO IEHCTBUS CHIT MOJIEKYJISIPHOTO IPUTSKESHHUS.
OnbITH! IO BRIPAIIMBAaHHUIO KPUCTAJUIOB TIOBAPEHHON COJIM MJIM caxapa.
OnpITEl 1O HAOIOJCHUIO TEIJIOBOTO PACHIMPEHHS Ta30B, XHUAKOCTEH W
TBEPABIX TEI.

Omnpenenenue AaBIeHNUs BO3AyXa B OAJUIOHE IINPHIIA.

OnbITh, JEMOHCTPUPYIOIIME 3aBUCUMOCTh JABIEHHS BO3/AyXa OT €ro
00bEMa M HarpeBaHMSI WITH OXJIAXKICHUSI.

[TpoBepka runore3bl TMHEHHON 3aBUCUMOCTHU JUIMHBI CTOJIOUKA KUIKOCTH
B TEPMOMETPUIECKOH TPYOKe OT TeMIepaTyphl.

HabGmroneHne w3MeHeHHs BHYTPEHHEW OSHEprHuH Tejla B pe3yJbTare
TEIUIoNepe1aun U paboThl BHEITHUX CHJI.

HccnenoBanue sBICHHUS TEIMIOOOMEHA INPU CMEIIMBAHUU XOJIOJHOW U
ropsiaeit BOZIbI.



Onpez[eneHHe KOJIMYCCTBA TCIIJIOTHI, IMOJIyYCHHOT' O BOJOM npu
TENI000MEHE C Harp€TbiM METAINIMYCCKUM HUJIIMHIAPOM.

Onpenenenne yeabHOW TEMIOEMKOCTH BEIIECTBA.
HccnenoBanue mpoliecca UCTapeHus.
OrnpezenieHre OTHOCUTEIBHON BIIAXKHOCTH BO3/yXa.
Ornpenernienne yAeIbHON TEIJIOTHI TUIABICHUS JIbJIA.

Pazoen 7. Dnexmpuueckue u macnumuule a61eHUs.

OnekTpuzanusa Ten. J{Ba poja sneKTpUdecKuX 3apsnoB. B3anumonaeiicteue
3apsbKeHHBIX Tell. 3akoH KysoHa (3aBUCMMOCTH CHIJIBI B3aUMOJCHCTBUS
3apsSOKEHHBIX T€J OT BEJIMYUHBI 3apSAJ0B U PACCTOSHUS MEXKAY TEIIaMu).
Onexrpuueckoe mnose. Hanpsx€HHOCTh 3nekTpuyeckoro mnois. [TpuHumn
CYNEepPHO3UINH AIIEKTPUYECKUX nonein (Ha Ka4yeCTBEHHOM
ypoBHe).HocuTtenu anekTpuueckux 3apsiioB. DJIEMEHTapHBIA 3IEKTpUYe-
ckuil 3apsa. Crtpoenue aroma. [IpoBOOHUKM M OUANEKTPUKU. 3aKOH
COXpaHEHUs OHJICKTPUYECKOTO 3apsiga. OJEKTPUUECKHH TOK. Y CIOBHS
CYILIECTBOBAHMS JJIEKTPUYECKOTO TOKA. VICTOYHMKU IMOCTOSHHOTO TOKA.
JleficTBUSI BIEKTPUYECKOTO TOKa (TEIJIOBOE, XUMHYECKOE, MarHUTHOE).
DJIIEKTPUUYECKHUI TOK B >KMJAKOCTSIX U raszax. JDnekrpuyeckasa uenb. Cumia
TOKa. OJeKTpudyeckoe HampspkeHue. ConpoTUBIEHHWE TMPOBOIHHKA.
VYaenbHoe compoTuBIEHHE BellecTBa. 3akoH OMa Uil ydyacTKa LEIu.
[TocnenoBarenpHOE U ApaLIEIIbHOE COSTMHEHHE MMPOBOIHUKOB. PaboTa u
MOIIIHOCTh ~ 3JIEKTPUYECKOro  Toka. 3akoH  Jxoyns—  JleHua.
DNEeKTpUYECKUe LEeNU U MOTPeOUTENH 3JIEKTPUUECKON AHEpruu B OBITY.
KopoTtkoe 3aMbIkanue.

ITocrossHHble MarHuThl. B3auMoOJelWCTBME TNOCTOSHHBIX  MAarHUTOB.
MarnutHoe nosne. MarautHoe noje 3eMJIM U €ro 3HaueHHe ISl )KU3HU Ha
3emne. OmnbiT Opcrena. MarHuTHoe ToJie  3JIEKTPUYECKOrO  TOKA.
[IpuMeHeHre ANEeKTPOMArHUTOB B Te€XHUKE. JlefiCTBME MarHUTHOTO MOJIs
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUTATENb TOCTOSHHOTO TOKA.
Hcnonb3oBaHue 31EKTPOJBUTaTeieil B TEXHUYECKUX YCTPOWCTBaxX W Ha
tpancnopte. OnbiTel Dapajned. SBieHUE JIEKTPOMArHUTHOW WHIYKIIMH.
[IpaBuno Jlenna. Dnexrporeneparop. CrocoObl MOTYYEHHUS DIEKTpHYe-
CKOM DHEpPruu. OJEKTPOCTAHIIMM Ha BO300OHOBISAEMBIX HCTOYHHKAX
SHEPTUH.



JemoncTpanuu
DneKkTpuszanus Ted.

JIBa posia aeKTpUYECKUX 3apsa10B U B3aUMOJICHCTBUE 3aPSHKEHHBIX TEIl.

VYceTpoicTBO U IEMCTBUE AIEKTPOCKOTA.
DJIeKTpOCTaTUYECKask MHYKITUA.

3aK0H COXpaHEHUs AIEKTPUUECKUX 3apsiI0B.
IIpoBOHUKY U TUATEKTPUKH.

MoenupoBaHHE CUIOBBIX JIUHHUM JIEKTPUUYECKOTO TOJIS.
M CTOYHHKH TOCTOSTHHOTO TOKA.

JlelicTBUA SIIEKTPUYECKOrO TOKA.

DJIEKTPUUYECKUN TOK B )KUIKOCTH.

T"a30BbIi1 pazps.

H3mepenue cuiibl TOKa aMIepMeTpOM.

H3mepenue 37eKTpuuecKoro Hanps>KeHUst BOIETMETPOM.
PeoctaT 1 Mara3uH cCOnpoTUBJICHUMN.

BzauMonelicTBre MOCTOSHHBIX MAarHUTOB.
MoaenvupoBaHre HEBO3MOKHOCTHU Pa3/ICJICHUS MTOJFOCOB MarHuTa.
MopenupoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB.
OmneiT OpcTena.

MarnuTtHoe 1ojie ToKa. JJIEeKTPOMarHmr.

JlelficTBe MarHUTHOTO MOJISL HA MPOBOJHUK C TOKOM.
DNEKTPOABUTATENb IOCTOSTHHOTO TOKA.

HccnenoBanue siBJICHUS IEKTPOMATHUTHON MHAYKIUU.
OnsiTel Dapanes.

3aBHCHMOCTD HampaBJICHUA HWHAYKIUOHHOIO TOKa OT YCJ'IOBI/II\/JI
BO3HUKHOBCHUAI.

3HeKTp0reHepaTop INOCTOAHHOI'O TOKA.

JlaGopaTopHbie paOOThI U OTIBITHI

€ro

OnpITel 1O HAOMIOACHUIO AJIEKTPU3ALMK TNl MHIAyKIUMEH U T1pu

COIIPUKOCHOBCHUMU.

UccnenoBanue AEHCTBUS JIIEKTPUYECKOTO TIOJNS HA TPOBOJAHUKH U

JTUAIEKTPUKH.
COopka u mpoBepKa padOThI MEKTPHUUECKOH IeTH MOCTOSHHOTO TOKA.



H3mepenue u perympoBaHue CUIIbI TOKA.
H3mepenue u perympoBaHue HAIIPSKEHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HAYIIETO 4Yepe3 Pe3ucTop, OT
COITPOTHBIICHUS PE3UCTOPA U HAMIPSDKEHUSI HA PE3UCTOPE.

OneIThl, JEMOHCTPUPYIOIIME  3aBUCHUMOCTb  JJIEKTPUYECKOTO  CO-
IIPOTHUBJICHKS IIPOBOJHUKA OT €r0 JUIMHBI, IUIOLAAU IIONEPEYHOIO CEYCHUS
U MaTepuana.

IIpoBepka mpaBwiIa CIOXKEHHS HANPSKEHUH NPU  MOCIEA0BATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mnpaBwia ajis CWIbl TOKa MPH MapaIeTbHOM COEIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOTHI AIEKTPUIECKOTO TOKA, UIYILEr0 Yepe3 Pe3UcCTop.

OnpeznencHue MOIIHOCTH — DJIEKTPUYECKOTO TOKA, BBIIEISAEMOW Ha
pesucrope.

HccnenoBanye 3aBUCUMOCTH CHJIBI TOKA, MAYILIErO 4epe3 JIAMIIOYKY, OT
HaIIpsDKEHUS Ha HEl.

Omnpenenenne KIIJ[ HarpeBatens.
HCCHGI{OB&HI/IC MAarHuTHOIO BBaHMOIIefICTBHSI IIOCTOAHHBIX MAarHuToOB.

M3yueHre MarHuTHOTO MOJIs TIOCTOSTHHBIX MAarHUTOB IIPU UX 00BEANHEHUH
U pa3JelICHUH.

HccnenoBanue neicTBUS SJIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OneIThl, JEMOHCTPHUPYIOIIME 3aBHCUMOCTh CHJIBI  B3aUMOJACHCTBUS
KAaTyIIKM C TOKOM M MarHura OT CWJIBI TOKAa W HallpaBJIEHHS TOKa B
KaTylIKe.

N3yuyeHue neiCTBUA MAarHUTHOT'O IOJIsS HA IPOBOJHUK C TOKOM.
KoncTpyupoBanue u u3ydeHne padoThl 3JIEKTPOABUraTEIs.
N3mepenne KIIJ[ anexTpoaBurarenbHoOl yCTaHOBKH.

OneITEl 110 HUCCICIOBAHUIO SBJICHHUA BHGKTpOMaFHHTHOﬁ WHIAYKIUUA:
HCCICIOBAHUC W3MEHEHHN 3HA4YE€HUS U HalpaBJICHUA HWHIAYKIUOHHOI'O
TOKa.

9 kjacc
Pazoen 8. Mexanuueckue saenenus



Mexanuueckoe nBkeHue. MarepuanbHas Touka. Cucrema oTcuéra.
OTHOCUTENBHOCTH MEXaHUYECKOTO JBHYKEHHSL. PaBrOMepHOE
IPSIMOJIMHEMHOE JBHKeHUE. HepaBHOMEPHOE NIPSMOIIMHEMHOE JBUKECHHUE.
CpenHsis 1 MTHOBEHHAs1 CKOPOCTh TeJIa TPYU HEPABHOMEPHOM JIBUKEHHUH.
Yckopenue. PaBHOyckopeHHOE TpsSMOJIMHEHHOE nBrkeHHe. CBOOOIHOE
naaenue. OnelTel [anumnes.

PaBHOMEpHOE JBMKEHME MO OKPYKHOCTH. [lepuon u yactora oOpalieHus.
JIuHeiHas u yrioBas cKopocTu. LIeHTpocTpeMUTENBHOE YCKOPEHHUE.
IlepBbii 3akoH HproTrona. Bropoi 3axkoH Herorona. Tpetuil 3akoH
HeroTona. [IpuHuun cynepno3unuu cuil.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHuUs: cuiia TPEHUSI CKOJIbXKEHHS,
CHJIa TpEeHUs IOKOs, JApyrue Buibl TpeHus. Cuna TSHDKECTH U 3aKOH
BCEMUPHOTO TATOTEHHUS. YCKOpeHue CBOOOAHOrO majeHus. J[BrxeHue
wianer Bokpyr Connua. IlepBas kocmuueckas ckopocts. HeBecomocTs 1
Neperpy3KHu.

PaBHoBecue MmartepuanbHOW  TOUKM. AOCOIIOTHO TBEPAOE  TEIO.
PaBHOBecue TBEPAOro Tema ¢ 3aKPEIUVIEHHOW OChIO BpamieHus. MOMEHT
cuibl. LleHTp TsKECTH.

Nmnynee  Ttema. UM3menenuwe wummynbca. HWmmynbe cuiibl.  3aKoH
COXpaHEHUs UMITYJIbca. PeakTUBHOE IBHKEHHE.

Mexanuueckass pabota ¥ MOIIHOCTb. PaboTa cui TsSKeCcTd, YHpyrocT,
Tperust. CBsi3p 3Heprun u paOoThl. [loTeHuManpHas sHeprus Tena,
MOJHATOTO HAaJl MOBEPXHOCTHIO 3eMiH. [loTeHnmanbHas sHEprus cKaTton
npyxuHbl. Kunetndeckas sHeprus. Teopema O KMHETHYECKOW DHEPTHH.
3aKOH COXpaHEHMsI MEXaHUYECKON SHEPTHH.

JemoHcTpannu

Ha6JHOI[€HI/IC MECXAHNYCCKOIro IBUXKXCHUSA TCJIa OTHOCUTCIIBHO paBHBIX TCII
OTCUYETa.

CpaBHeHI/Ie HYTeﬁ n TpaeKTOpI/Iﬁ JABMOKCHHUS OIJHOTO M TOI'O XXC TCJIa
OTHOCHUTCIIBHO PAa3HBIX TCJI OTCYETA.

I/I3MepeHHe CKOPOCTH U YCKOPCHUA HpHMOHHHeﬁHOFO JABHIKCHUA.
HccnenoBanue NPHU3HAKOB PABHOYCKOPCHHOTI'O ABUKCHU.
Ha6J'IIOI[eHI/IC ABWIKCHUS TCJIA 10 OKPYKHOCTH.

Habmonenne MexaHMueCcKUX SIBJICHHUM, MPOUCXOIAIINX B CUCTEME OTCUETa
«Tenexxka» mnpu €€ paBHOMEPHOM U  YCKOPEHHOM  JBUKCHHUH
OTHOCHUTEJIbHO KabuHeTa GU3HKH.



3aBUCHMOCTb YCKOPEHMS T€ja OT Macchl Tejla U JEHCTBYIOIIEH Ha HETO
CUJIBL.

Hab6nronenue paBeHCTBA CHJT TIPU B3aUMOJCHCTBUH TE.
M3menenue Beca Tena Ipu YCKOPEHHOM JIBUKCHUU.

IIepenava nmmyibca Ipu B3aMMOEHCTBUM TEIL.

[IpeobpazoBanus 3HEPTUU IPU B3AUMOJICHCTBUH TEII.

CoxpaHeHME UMITYJIbCA PU HEYPYTOM B3aUMO/JICHCTBUU.
CoxpaHeHHe UMITYJIbca MPU a0COTIOTHO YIPYTOM B3aUMOJICH CTBUH.
Hab6nroneHue peakTHBHOTO JIBHYKEHUS.

CoxpaHeHUe MEXaHUYEeCKOW YHEPTHH IPU CBOOOTHOM ITa/ICHUU.

CoxpaHeHne MEXaHUYECKOW 3HEPTUHU NIPU ABHKEHUHM Tejla 0] JEHCTBUEM
IPY>KUHBI.

JlaGopaTopHbie pabOThI U OIBITHI

KoHncTpyupoBanue Tpakra A pa3sroHa U JajlbHEHIIEr0 PaBHOMEPHOIO
JIBYDKEHUS [LIApUKa WIN TEJEKKH.

OmnpeneneHue cpeiHel CKOPOCTH CKOJBXEHHUS OpycKa WM JABH)KEHUS
HIapHUKa 110 HAKJIOHHOM IUIOCKOCTH.

OnpeneneHue yCKOpeHHs Teja IpPU PaBHOYCKOPEHHOM JIBUJKEHUHU I10
HAKJIOHHOM IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIyTH OT BPEMEHH IIPU PABHOYCKOPEHHOM
JBYDKEHUM 0€3 HayaJlbHOW CKOPOCTH.

[TpoBepka rumoTe3bl: €ClIM MNPU PaBHOYCKOPEHHOM JIBWXKEHHMH 0e3
HAa4aJIbHOW CKOPOCTH IIyTH OTHOCATCS KaK psAJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIUE POMEXYTKU BPEMEHU OJVHAKOBBI.

HccnenoBanne 3aBHCUMOCTH CHIIBI TPEHUSA CKOJIB)KCHHA OT CHJIbI
HOPMAJIbHOI'O JaBJICHUA.

Onpenenenne k03P PULIMEHTA TPEHUS CKOIBKEHHS.
Omnpenenenue )XECTKOCTU MPYKUHBI.

Onpenenenue paboOThI CHIIBI TPEHUS IIPU PABHOMEPHOM JIBUKEHUU TeJa 10
TOPU30HTAIILHON TOBEPXHOCTH.

Omnpenenenue paboThl CHUJIBI  YNPYTOCTH TpU TOABEME TIpy3a C
HCIOJIb30BaHUEM HETOBUKHOTO U MOJBUKHOTO OJIOKOB.

N3yuenne 3akoHa COXpaHEHUS YHEPTHUH.
Pazoen 9. Mexanuueckue konebanus u 60aHbl



KonebarenpHoe nBuxeHune. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUIA:
MEepUOoJ, 4aCTOTa, aMIUIUTyAa. MaTeMaTH4eCKUil U MPY>KUHHBIA MAasITHUKH.
[IpeBpatieHue sHEPrUM IpU KOJIEOATEIHHOM JBUKECHUH.

3aryxatomue Konebanus. Beinyxaennsie konedanus. Pesonanc.

Mexannueckue BoJHbI. CBOMCTBa MexaHMYeCKHMX BOJIH. [IpononbHbIE U
MOIIEPEYHbIE BOJIHBL. J[JIMHA BOJHBI U CKOPOCTh €€ pacIpOCTPaHEHHUS.
MexaHn4eckue BOJIHBI B TBEPAOM TeJ€, CEHCMUYECKHUE BOJIHBI.

3ByK. ['poMKOCTB 3ByKa U BbicoTa ToHa. OTpaxkeHue 3Byka. UHdpa3Byk u
yIIbTPa3BYK.

JeMmoHcTpanuun

HaOmronenue koijie0aHui Ted IOM OEHCTBUEM CHIIBI TSKECTH W CHUIIBI
YIPYTOCTH.

Habumonenue xonebanuii rpy3a Ha HUTH U Ha IPYKUHE.
HabmroneHne BeIHYKICHHBIX KoJIeOaHUI U pe30HaHca.
Pacnpoctpanenue npooabHbIX U MONEPEUHbIX BOJIH (Ha MOJEIIH).
HabmroneHne 3aBUCMMOCTH BBICOTHI 3ByKa OT YacTOTBHI.
AKyCTHYECKHI1 pe30HaHC.

JlabopatopHbie pabOThI U OTIBITHI

OnpeneneHue 4YacToTbl W Hepuojaa KosieOaHUM MaTeMaTH4eCcKOro
MasiTHUKA.

Omnpenenenue 4acToThl U Neproia KoiaeOaHui Npy>KMHHOTO MasiTHUKA.

HccnenoBanue 3aBUCUMOCTH TIEpHO/Ia KOJECOaHUI MOIBEIIEHHOTO K HUTH
rpy3a OT JUIMHbI HUTH.

HccnenoBanue 3aBUCMMOCTH TIEpHoJia KOJICOaHUH MPYKUHHOTO MasiTHUKA
OT MacChl rpy3a.

[TpoBepka HE3aBUCMMOCTH TEpHOJa KOJIeOaHHH rpy3a, MOABEIIEHHOTO K
HUTH, OT MacCHI Tpy3a.

OnbITel, JAEMOHCTPUPYIOIINE  3aBUCHMOCTh  IEpUOAa  KoJieOaHUi
MPYKUHHOTO MAasTHUKA OT MAacChl Ipy3a U XKECTKOCTHU MPY>KUHBI.

N3mepenue yckopeHusi CBOOOTHOTO MaeHUS.

Pazoen 10. dnexmpomacnumnoe noue u 31eKMpPoMacHUMHbLE BOJIHb



ONEKTpOMarHuTHOE IoJIe.  ODJIEKTPOMAarHuTHbIe  BOJHBL.  CBolicTBa
SJIEKTPOMArHUTHbIX BOJH. IlIkama 3JaeKTpOMarHUTHBIX BOJH. Mc-
[10JIb30BAHUE AJIEKTPOMATHUTHBIX BOJIH JIJIs1 COTOBOM CBSI3H.

DneKkTpoMarHuTHas npupoja ceera. Ckopocts cBeTa. BoinHOBBIE cBOMCTBa
CBeTa.

JemoHncTpanuu

CBolicTBa AJIEKTPOMArHUTHBIX BOJIH.
BosHOBEIE CBOICTBA CBETA.
JlaGopaTopHbie pabOThI U OIIBITHI

M3y4yeHue CBOWCTB DJICKTPOMATHUTHBIX BOJH C IMOMOIIbIO MOOHIBLHOTO
TenedoHa.

Pazoen 11. Ceemosvie as81eHus

JlyueBas wmogenbp cBera. Hcrounuku cBera. [IpsmonuneriHoe pac-
npoctpaneHue ceta. 3arMeHuss ComnHua u Jlynel. OtTpakeHue cBeTa.
[1mockoe 3epkaino. 3aKOH OTpakeHHUs CBETA.

[Ipenomnenue cpera. 3akoH npenomiieHus cpera. lloiaHoe BHyTpeHHee
oTpakeHHe cBera. lcrosb3oBaHHE MOJIHOIO BHYTPEHHETO OTPAKEHUS B
ONTUYECKUX CBETOOTBOJIAX.

Jlunza. Xox nydet B nuHze. Omnthueckas cuctema ¢oToanmapara,
MHUKPOCKOIIa U TeJiecKoma. [J1a3 kak onTuueckas cuctema. biau3opykocTh
¥ TaTbHO30PKOCTb.

Paznoxxenue Oenoro ceera B crekTp. Omnbitel HetoTona. CrokeHue
CHEKTpalbHBIX I[BETOB. Jluciepcus cBeTa.

JeMoHcTpanumn

[IpssMonMHENHOE pacIpOCTPAHEHHUE CBETA.

OTtpaxeHue cBeTa.

[Honyuyenue nzo6paxeHuii B JI0CKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[TpenomiieHue cBeTa.

OnTu4eckuii CBETOOTBO/L.

Xon stydelt B coOuparomeit Junse.

XoJ1 Ty4der B pacCenBarOIIeH JIMH3E.

[Tosryuenue n300pakxeHUi ¢ TOMOILBIO JIUH3.

[Tpunuun neiicTBust GoroanmnapaTa, MUKPOCKOIIA U TEJIECKOIIA.
Mogens rnasza.



Paznoxxenue 6enoro cBeta B CIIEKT.
[Tonmyuenue 6em0ro CBeTa MpHU CIIOKEHUH CBETa Pa3HBIX 1IBETOB.
JlaGopaTopHbie pabOThI U OTIBITHI

I/ICCJ'ICI[OBaHI/Ie 3aBUCUMOCTH yIJla OTPpaXXCHUA CBCTOBOI'O Jiyda OT YyIJIa
nmaaCHUs.

N3yuenue xapakTepuCTUK N300pakeHUs [IPEIMETA B INIOCKOM 3€pKaJle.

I/ICCJ'ICI[OBaHI/Ie 3aBUCUMOCTH YyrIJjia MpEJIOMIICHUSA CBETOBOI'O JIy4da OT yIJjia
NnaacHus Ha IPpaHULC «BO3AYX—CTCKIIO».

[Tony4enne n300paxeHuii ¢ TOMOIIBIO COOMPAIOIIEH JINH3HI.

Omnpenenenne POKYCHOTO PACCTOSHHUSI M ONTUYECKOW CHUIIBI COOMparomeit
JIMH3BI.

OmnbITHI 110 PA3I0KEHUIO OETIOr0 CBETA B CIIEKTP.

OnBITE 1O BOCHPHUSATHIO I[BETA IMPEAMETOB INMPU WX HAOIIOJCHUU Yepes3
[[BETOBBIC (DUIIBTPHI.

Pazoen 12. Keanmosvie s6nenus

OmnsiThl Pesephopaa u mianerapHas Mmonens atoma. Mozaens aroma bopa.
Hcnyckanue u 1noriouieHue cBera aromMoM. KsauTel. JIuHeluarbie
cnekTpsl. PagnoaktuBHOCTh. Anb(a-, 6eTa- u ramma-usinydenus. Ctpoe-
Hue aroMHoro szapa. HyxioHHas Moxens aTtoMmHoro szapa. M3zoromsl.
PaanoaktuBHbIE TpeBpaienus. [lepuos mosrypacmnaia aTOMHBIX sJIED.

ﬂ,[[epHBIe pCaKknuunm. 3aKOHBI COXpaHCHUA 3apdaA0BOIr0 U MaCCOBOT'O YHCCIIL.
3H€pFI/I$I CBs3H aTOMHBIX AICP. CBs3b MacCHI U OHCPTHH. PeaKHI/II/I CHHTEC3a
" OCJICHUA A1CP. Hcrounuku OHEPIUn COJ'IHI_[a )51 3Bé3I[.

SnepHasa sHepretuka. JIeMCTBUSA paJMOAKTUBHBIX HM3JIyYEHHUUM Ha >KUBbIC
OpTraHU3MBbl.

JemoHcTpannu

CrieKTphl U3JIy4€HHUs U TIOTJIOIIECHHUS.

CrieKTphl pa3aMyYHbIX I'a30B.

CrnexTp Boaopo/a.

Hab6monenue TpexoB B kamepe Buibcona.

PaGora cuéTunka HOHU3UPYIOMINX U3TYUEHHI.

Peructpanus uznyyeHus npupoIHbIX MUHEPAJIOB U IIPOAYKTOB.
JlaGopaTopHble pabOThI U OTIBITHI



HabmioneHne CrijionIHpIX ¥ TMHEHYaThIX CIIEKTPOB U3ITyUYCHHS.

HccnemoBanue TPEKOB: M3MEPEHHE YHEPTHHM YACTUIBI MO TOPMO3HOMY
nyTH (1o ¢hoTorpadusim).
N3mepenue pagnoakTuBHOTO (hOHA.

Tloemopumenvro-0606warowuti Mooyib

[ToBTOpUTENEHO-0000IIAIONIMI ~ MOIYJIh  NpeIHA3HA4YeH Ui CH-
cTeMaTu3alMi W OO0OOIICHUS TMPEJAMETHOTO COICPXKAHUS U  OIBITa
NeSITeIbHOCTH, MPHOOPETEHHOTO MPH HM3YYCHHUH BCEro Kypca (U3MKH, a
TakkKe Ui MOAroTOBKM K OCHOBHOMY TOCYAapCTBEHHOMY SK3aMEHY I10
busuke 11t 00yJaroIIMXCs, BRIOPABIIMX ATOT YUCOHBIN MPEAMET.

[Ipn u3ydyeHMM [IaHHOTO MOIYJS PEATU3YIOTCS U CHUCTEMATU3UPYHOTCS
BUIblI ACATCIIBHOCTU, HaA OCHOBC KOTOPBIX obecrieunBaeTcst JOCTHXXCHUC
OPEIMETHBIX U METalpeIMETHBIX IJIaHUPYEMBIX PE3yIbTaTOB OO0yuYeHUS,
dbopMHpyeTCsi eCTeCTBEHHO-HAay4YHasi T'PaMOTHOCTh: OCBOCHHE HAyUHBIX
METO/IOB MCCJICIOBAHUS SIBIIGHUW TPUPOABl M TEXHHUKH, OBJAJACHUE
YMCHUAMU OOBICHATH (1)I/I3I/I‘~I€CKI/IC SABJICHU, NPHUMCHIAA IIOJYUCHHBIC
3HaHUA, pemarb 3aJaud, B TOM  4YHUCII€  KA4eCTBEHHbIE U
SKCIICPUMCHTAJIbHEIC.

[IpyHIMNIUAIBHO ~ JESATENBHOCTHBIA  XapakTep  [TaHHOTO  pasjelia
peanu3yeTcss 3a CYET TOrO, 4YTO Yy4Yallluecs BBINOJHAIOT 3alaHus, B
KOTOPBIX UM IPEAJIAraeTcs:

HAa OCHOBE IMOJYYCHHBIX 3HAHUN pAacloO3HaBaThb M HAYYHO OOBSICHATH
duznyeckue SIBICHUS B OKpPY’Karolleil MpUpo/ie U MOBCEAHEBHON KU3HU;
HCIIOJIB30BaTh HAYYHBIC METOJbI MCCIICAOBAHUA (1)I/ISI/I‘~IGCKI/IX 5[BJ'I€HI/II>1, B
TOM YHCJIIE JUIsl TPOBEPKU TUIIOTES U MOJTYYEHUS TEOPETUUECKUX BBIBOJOB;
OOBSCHATH HAy4yHBIE OCHOBBI Hamboyee BaXKHBIX JOCTHXKEHHH cCo-
BPEMCHHBIX TGXHOJ’IOFHfI, HAmpumep, MOPaKTUYCCKOro MCIIOJIb30BaHUA
pPa3JIMYHBIX HMCTOYHHMKOB JHEPIHUM HAa OCHOBE 3aKOHA IMpPEBpALICHUS U
COXPAaHCHUS BCECX HM3BCCTHBIX BHUIAOB SHCPTHHU. Kamnaﬂ u3 TEM HOAaHHOI'O
pa3jiena BKJIIOYAeT OJKCIEPUMEHTANbHOE HCCIeloBaHUuEe 00001IaroIero
xapakrtepa. Pasgen 3aBepmaercs NPOBEIEHHEM JIUArHOCTHYECKOW U
OIICHOYHOH pabOTHI 32 KypC OCHOBHOM IITKOJIBI.



[NTAHWUPYEMBIE PE3VJIBTATBI OCBOEHU A
YYEBHOTI'O ITPEJJMETA «®U3UKA»
HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUWA

Nzyuenue yue6HOTO mpeamera «Pu3nka» Ha ypoBHE OCHOBHOTO OOIIETO
o0pa3oBaHusl  JIOJDKHO  o0ecreyMBaTh  JOCTHIKEHHE  CIEIYHOIIUX
JUYHOCTHBIX, METANpeJAMETHBIX M TPEAMETHBIX 00pa3oBaTEIbHBIX
pE3yJIbTATOB.

Jluunocmmuuie pe3ynromamnbol

[TaTpuoTnueckoe BocnuTaHue:

-[IPOSIBJIICHUE UHTEPECa K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO

poccuiickoit GU3NUecKOil HayKH; IIEHHOCTHOE OTHOLICHHUE K JOCTHXKEHUSIM
POCCHUNCKUX yUEHBIX-(U3HUKOB.

I'pasxnaHckO€e M JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:!

-TOTOBHOCTb K AaKTHMBHOMY YYacTHUI0O B OOCYXICHHU OOILIECTBEHHO
3HAYMMBIX M OTHYECKHX MpPOOJIeM, CBSI3aHHBIX C TPAKTHYECKUM
IPUMEHEHHUEM JIOCTMKEHUH (PU3MKH; — OCO3HAHHME BaXKHOCTU MOPAJIbHO-
3TUYECKHUX IIPUHIUIIOB B ACSATEIBHOCTH YYEHOTO.

JcTeTHYeCKOe BOCIMTAHME. BOCIPHUSTHE OCTETUYECKHMX  KauyecTB
¢u3nueckoil HayKku: €€ rapMOHHUYHOTO NMOCTPOEHUS], CTPOrOCTH, TOYHOCTH,
JTAKOHUYHOCTH.

IleHHOCTM HAYYHOI0 NO3HAHUS. OCO3HAHHE ILIEHHOCTH (U3NYECKOU
HayKd Kak MOIIHOIO WHCTPYMEHTA IIO3HAHUSA MHpPA, OCHOBBI Pa3BUTHS
TEXHOJIOTHM, BaXHEHIIEH COCTABIISIIONIEN KYJbTYpbl; Pa3BUTHE HAy4YHOU
110003HATENBHOCTH, MHTEpECA K UCCIIeI0BATEIbCKON A TeIbHOCTH.

dopmupoBaHUE KYIbTYPHI 3I0POBBS H YMOITMOHATBHOTO OJIATOTIOTYYHSL:
-OCO3HaHWE LIEHHOCTH O€30MacHOro o0pa3a XU3HH B COBPEMEHHOM
TEXHOJIOTHYECKOM MHpPE, BaXXHOCTH IpaBHJ O€30MacHOTO MOBEACHMS Ha
TPaHCIIOPTE, Ha JOPOTax, C IEKTPUIECKUM U TEIUIOBBIM 000PYIOBaHUEM
B IOMAIIHUX YCJIOBUAX;



-cOopMHUPOBAHHOCTh HaBbIKa pedICKCUH, MPU3HAHUE CBOETO MpaBa Ha
omMOKy U TaKOTO K€ TIpaBa y IPyroro 4eioBeka.

TpynoBoe BocnUTaHHME. aKTUBHOE ydYacTHE B PEIICHUU MPAKTUUYECKUX
3a7a4 (B paMKax CEMbH, IIKOJbI, ropoia, Kpas) TEXHOJOTHYECKON u
COITMAIPHOM HAIMPABIICHHOCTH, TPEOYIOMUX B TOM YHCIE U (HU3UICCKUX
3HAHMIA, HHTEPEC K MPAKTUYCCKOMY M3YUYCHHIO MPO(eccCuil, CBI3aHHBIX C
bu3UKON.

IK0JIOTHYECKOEe BOCIIUTAHUE. OPUCHTAIIUS HA TIPUMEHEHUE (PU3NUCCKUX
3HAHWH U1 pelIeHWs 3ama4 B OO0JACTH  OKpY’KAaloled Cpejpbl,
TUTAHUPOBAHMS TIOCTYIIKOB M OIEHKH MX BO3MOXKHBIX IOCIICIACTBUH IS
OKpY’KalolIel Cpejibl; OCO3HAHUE TII00AILHOTO XapaKTepa YKOJIOTHIECKUX
npoOJIeM U MyTeW UX peleHus

Axanranus o0yuaromerocs K M3MEHAIONINMCH YCJIOBHAM
COLMAJILHOM M IPUPOJHOM cpeabl:

-MIOTPeOHOCTh BO B3aWMOJICHCTBUU TPHU BHITIOJHCHUH WCCICAOBAHUNA H
MPOEKTOB (PU3UYECKON HAMPABICHHOCTH, OTKPHITOCTH OIBITY M 3HAHHSIM
TIPYTHX;

-TIOBBIIIIEHUE YPOBHA CBOGM KOMIETEHTHOCTH dYepe3 MPaKTHYECKYIO
JIeATEIIEHOCTE;

-noTpeOHOCTh B (POPMHPOBAHMU HOBBIX 3HAHMM, B TOM 4Hcie Qop-
MYJHMpOBaTh WJIEH, MOHATHs, TUNOTE3bl O (QU3MUECKUX OOBEeKTax M
ABJICHUSX;

-0CO3HaHHE Ie(PUITMTOB COOCTBEHHBIX 3HAHUN U KOMITIETEHTHOCTEN
B obnactH pu3ukw;

-IJIAaHUPOBAHUE CBOETO PAa3BUTHUS B MPUOOPETEHHH HOBBIX (U3NUECKUX
3HAHH;

'CTpCMJ'IeHI/Ie aHaJ'II/ISI/IpOBaTI) )41 BBIABJIIATH B3aUMOCBI3HU HpHpO}ILI,
oOmiecTBa ¥ SKOHOMHKH, B TOM YHCII€ C HCIOJIb30BAaHUEM (DHU3HUECKUX
3HAHUI.

Memanpeomemmoie pe3yibmantvl
YHuBepcanbHbI€ I03HABATENbHBIE ACHCTBUSA
ba3oBrle nornueckme qeMCTBHUA:



-BBISIBIISITH M XapaKTEPU30BaTh CYIICCTBEHHBbIE NPU3HAKKH OOBEKTOB
(sABIIEHMI);

-yCTaHABJIMBATh CYIIECTBEHHBIH MPU3HAK KJIACCH(UKAIINN, OCHOBAHHUS /IS
0000111eHUs ¥ CPABHEHUS;

-BBISIBIISITH  3aKOHOMEPHOCTHM W TIPOTHBOPEYHS B PaccMaTpPUBACMBIX
dakTax, HAaHHBIX W HAOJIOACHUAX, OTHOCAUIMXCS K (U3NYECKUM
SIBIICHUSIM;

BBISBJIATH MPUYMHHO-CIICICTBEHHBIC CBS3U NPU H3YyYCHUH (HU3MUECKHX
SIBIICHUH W TPOLIECCOB; JeNaTh BBHIBOJBI C UCIOIB30BaHUEM JETyKTHBHBIX
Y MHIYKTUBHBIX YMO3AKJIIOYEHUH, BBIIBUTATh THUIIOTE3bI O B3aUMOCBS3SX
(bU3HYECKUX BEINYHH,

-CaMOCTOATENBHO BBIOMpATh CMOCOO pelieHuss y4eOHOW (pu3muecKoit
3a7a4n (CpaBHEHHE HECKOJBKHX BapHaHTOB peEIleHHs, BbIOOp Hamboiee
HOJIXO/IAIIETO C YIYETOM CaMOCTOSATENBHO BBIICJICHHBIX KPHTEPHEB).

basoBble uccienoBarenbckue AeMCTBUS:

-MCTOJIb30BaTh BOMPOCHI KaK UCCIEI0BATEIIbCKUA HHCTPYMEHT IMO3HAHUS;
-IIPOBOAUTH [0 CAMOCTOSITEIBHO COCTABICHHOMY IUIaHY OIIBIT, He-
CIOXHBIH  (PU3WYECKU  DKCIIEPUMEHT, HEOOJIbIIOE  HCCIEOBaHUE
(bU3UYECKOTO SIBICHUS,

-OLIEHUBATh Ha MPUMEHUMOCTh u JIOCTOBEPHOCTh
MH(OPMALINIO,TOJIYYEHHYIO B X0/1€ UCCIIEIOBaHMSI I SKCIIEPUMEHTA;
-CaMOCTOSITEIILHO (hOPMYTUPOBATH 000OIIEHHS M BBIBOBI 110 PE3yIbTaTam
MPOBEIEHHOTO HAOIIOIEHUS, OTIBITA, UCCIICIOBAHNUS;

-IPOTHO3UPOBAaTh BO3MOYKHOE JaJIbHEWIee pa3BUTHE (PUINYECKUX
MPOIIECCOB, a TAK)KE BBIIBUTaTh MPEINONI0KEHUS 00 UX Pa3BUTHH B HOBBIX
YCIIOBUAX U KOHTCKCTAX.

Paboma c ungpopmayueii: TpuMeHSTh PA3THIHBIE METOAbI, UHCTPYMEHTBI
U 3alpochl MpU MOUCKE U 0TOOpe MH(GOPMAIMK WM JaHHBIX C y4ETOM
MpeIOKEHHON yueOHON (hU3NIEeCKOM 3a1aum;

-aHaJM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MH(OPMALINIO
Pa3IUYHBIX BUJIOB U (POPM MpeACTaBICHUS;



-CaMOCTOATENbHO BBIOMPATh ONTUMAJbHYIO (OpMy MpeICTaBICHHS
UHQOpPMALlMM M MJUIIOCTPUPOBATh peIlaeMble 337aud  HECIOXKHBIMU
cXeMaMH, AMarpaMMaMu, HHOHM rpadukoil 1 uX KOMOUHAIMSIMU.
YHuBepcanbHble KOMMYHUKAaTUBHBIE N€CTBUS Odujenue:

- B X0JIe 00CyX/leHUsI y4eOHOro MaTepuaia, pe3yibTaToB JJabOpaTOPHBIX
paboT 1 MPOEKTOB 33JaBaTh BOIPOCHI MO CYIIECTBY 00CYXKIaeMON TEMBI U
BBICKA3bIBaTh MJICM, HAllEJICHHbIC Ha pPELICHHE 3aJauyd M MOJJeprKaHue
0y1arokenaTeIbHOCTH OOIECHMS;

-COIIOCTAaBJAATh CBOU CYXIACHUA C CYXICHUAMHU [JPYIrUuX Y4YaCTHHUKOB
Jguaiora, 06Hapy}KI/IBaTB pas3indue U CXoAaCTBO HO3HI.IPII>1;
-BBIpAXXaThb CBOIO TOYKY 3pCHHA B YCTHBIX U IIMCBbMCHHBIX TECKCTaX;

-yOJMYHO TPEJCTABIATh PE3YJIbTaThl BBIMOJIHEHHOTO (hU3HYECKOTO
OTbITa (IKCIIEPUMEHTA, UCCIICIOBAHUS, TPOCKTA).

Coemecmnasn deamenpHocmy (COmpyoOHUYEeCmeo):

-IIOHUMATh M HCIOJB30BaTh IMPEUMYIIECTBA KOMAHIHOM U WHIU-
BUJIyalbHOM pabOThl IPH PEIIeHUH KOHKPETHON (PU3UYECKOU MPOOIEMBI;
-IIPUHUMATH [IEJIM COBMECTHOM JIESITCIBHOCTH, OPTraHU30BBIBATh JICHCTBHS
no e€¢ OCTH)KCHHWIO: pacHpenesiTb poJid, OoOCyX IaTh MPOLECCH H
pe3yNbTaThl COBMECTHOM pabOThI; 0000IIaTh MHEHHUSI HECKOJIBKHX JIFO/ICH;
BBITIOJIHSITh CBOKO YacTh PaOOTHI, IOCTUTAsl KAYECTBEHHOT'O pe3yibTaTa 1o
CBOEMY HANpPABJICHUIO U KOOPJIWHUPYS CBOM JECUCTBUS C JAPYTHMH
YJI€HaMHU KOMaH/Ibl;

-OLICHUBATh KauyeCTBO CBOETO BKJaJa B OOIIUN MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSITENEHO CPOPMYTUPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBUSI.
YHuBepcanbHbIe peTyIATUBHBIE NelcTBUS Camoopzanuzayus:

-BBISIBIISITH IPOOJIEMBI B )KM3HEHHBIX M YUEOHBIX CUTYaIUsAX, TPEOYIOMHUX
JUTS petieHus (PU3nYecKux 3HaAHHM;

-ODUEHTUPOBATbCA B  PA3JIMUHBIX MOJAXOJAX NPHUHATUS  pEUICHUI
(MHAMBUAYATbHOE, TPUHSATHE PEIICHUS B TPYIIE, MPUHATHE PEIICHUI
rpymmnoil);

-CaMOCTOSATEIIFHO COCTABJISATH ANTOPUTM peIIeHUs (PU3NYECKOW 3amadu
WM TUTAaHA WCCIICIOBAHUA C YYETOM HMMEIONIUXCS PECYypCcoB U
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh MPEAJIaraéMble BApUAHTHI
penieHuit;

-JIenaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.



Camoxonmpons (peghrexcus):

-aBaTh aJCKBAaTHYIO OIICHKY CUTYAIMH U TpejiaraTh IIaH e€ N3MCHEHUS;
-O0OBSCHATh TPUYHMHBI JIOCTHKCHHS (HE JIOCTHIKCHHUsS) pPE3yJIbTaToB
JeSITeIbHOCTH, AaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

-BHOCUTb KOPPCKTHUBBLI B ACATCIIbBHOCTDH (B TOM YHCJIE B XOA BBIIIOJIHCHUA
(GU3NYECKOT0  HCCIICOBAaHUS WJIM TPOCKTa) HA OCHOBE HOBBIX
O6CTO$ITGJILCTB, U3MCHUBIINXCA CI/ITyaLII/If/'I, YCTaHOBJICHHBIX OH_II/IGOK,
BO3HUKIIUX TPYAHOCTEH;

OLCHUBATb COOTBCTCTBUEC PE3YyJIbTaTa LUCIU U YCIIOBUAM.

3M0uu0HaJlebll2 unmesliekm:

-CTaBUTH ce0s1 Ha MECTO ApYyroro 4e€jI0B€Ka B XOAC CIIOpa WK TUCKYCCHU
Ha HAYYHYIO TCMY, IOHUMATbh MOTUBBI, HAMCPCHUA U JIOTUKY APYITOro.

Ilpunamue ceéa u opyaux:

IpU3HABaTh CBOE MPaBO Ha OMIMOKY NpU pelieHny (PU3UYECKHX 3a1a4d WIn
B YTBEP)KICHUAX HAa Hay4YHbIE TEMbI U TAKOE )K€ IIPaBO JAPYroro.

IIpeaMeTHbIE pe3yabTaThI
7xJyaacc

[IpenmerHble pe3ynbTaThl Ha ©0a30BOM YpOBHE JIOJDKHBI OTpa)arb
c(OPMHPOBAHHOCTh Y 00yUarOIIUXCS YMEHUI:

-MCIIONIb30BaTh  MOHATHUS:  (PU3MUECKHME U  XUMHUYECKHE  SBIICHUS;
HaOJr0/IeHue, SKCIEPUMEHT, MOJIeNIb, THIOTe3a; €AMHUIBI (PU3MYECKUX
BEJIMYMH; aTOM, MOJIEKyJa, arperaTHble COCTOSIHUSI BellecTBa (TBEpAOE,
KHUJIKOE, Tra3000pa3HOe); MEXaHW4YecKoe JBI)KEHHE (paBHOMEPHOE,
HEPaBHOMEPHOE, MPSIMOJIUHEIHOE), TPAaeKTOPHsI, paBHOACHCTBYIOIIAs CUJI,
negopmanust (ymnpyras, IUTaCTHYECKasi), HEBECOMOCTb, COOOIIArOIIUecs
COCY/IbI;



-pa3nuyarh sABiIeHUs (IUPQy3Hs; TEIUIOBOE NBM)KEHUE YACTHIl BEIECTBA,
PaBHOMEpPHOE  [IBWJKEHHE;, HEPABHOMEPHOE  [BIKCHHUE, HMHEPLUS;
B3aUMOJICUCTBUE TEJI; PABHOBECUE TBEPABIX TEIl C 3AKPEILNIEHHON OCHIO
BpalllcHUs; Iepeladya [aBiICHUS TBEPABIMU TEIIAMH, >KHIKOCTAMU U
rasamy; arMoc(epHoe JaBlCHUE, IUIaBaHWE TeJ;, IPEBPAICHUS
MEXaHMUYECKOW SHEpruM) IO ONUCAHHUI0 MX XapaKTepPHBIX CBOWCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIHX JaHHOE (PU3UIECKOE SBIICHUE;

-pacro3HaBaTh MPOSIBIICHHUE HM3YyUYCHHBIX (PU3UUECKUX SBICHUN B
OKpY’KalollleM MHUpe, B TOM 4YHcCIe (U3MUECKHE SBICHHUS B HIPUPOJE:
IpPUMEPBl ABM)KEHUS C PA3IUYHBIMU CKOPOCTSMHU B JKMBOM M HEXHUBOU
IPUpOJE; NEHUCTBUE CWIBI TPEHUS B IPUPOAE U TEXHUKE; BIUSHUE
aTMOC(EepHOTrO JaBJICHUS HA XHUBOW OpPraHU3M; IUIABaHUE PBIO; pPbIUaru B
TeJIe YeJIOBeKa; IIPU 3TOM IEepeBOIUTh NPAKTUYECKYIO 3a/lauy B yUeOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA/TIPU3HAKY (PH3HUECKUX SBICHUMH;

OIKCBIBATh U3yUEHHbIE CBOIMCTBA TENl U (PU3UUECKUE SIBICHUS, UCIIONb3YS
¢usnveckne BenuyMHBI (Macca, 00BEM, TUIOTHOCTH BEIIECTBA, BpEMS,
IIyTh, CKOPOCTb, CPEIHAS CKOPOCTh, CHJIa YIIPYI'OCTH, CHJIA TSAKECTH, BEC
Telna, CWIa TPeHMs, JaBieHue (TBEPLOTO Tesa, >KUJIKOCTH, Trasa),
BBITAJIKMBAIOIAsl CHJIA, MEXaHWYecKas paboTa, MOLIHOCTh, MJIEUO CHUIIbI,
MOMEHT CHJIbI, KO3(QHIMEHT TMOJE3HOr0 JCHCTBHS MEXaHU3MOB,
KMHeTHYeCKass M NOTEHIMalbHas 3HEprus); NpU OMHMCAHUM MPABUIIBHO
TPAaKTOBaTh  (PU3MUECKUH  CMBICH  HCIOJNB3YEMBIX  BEJIHYWH, HX
0003HaueHUsI U EAMHUIBI (PU3UYECKUX BEJIUYHMH, HAXOIAUTh (OPMYIIbI,
CBS3BIBAIOIIME JAaHHYIO (U3UYECKYIO0 BEITUYMHY C JPYTMMH BEIUYUHAMM,
CTPOUTH TpaUKH U3YUEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYNH;

XapaKTepu3oBaTh CBOMCTBAa TeJ, (U3UYECKUE SBJICHUS U TPOLECCHI,
UCIIOJIB3YS MpaBUIa CIOKEHHUs cUil (BIOJb OAHOM MpsMOif), 3akoH I'yka,
3akoH Ilackans, 3akoH Apxumesa, MpaBUJIO paBHOBecHUs pbruara (6J0ka),
«30JI0TOE TMPAaBWIO» MEXAaHMWKH, 3aKOH COXpPAaHEHUsS MEXaHWYECKOH
SHEpruM; MpH 3TOM JaBaTh CIIOBECHYIO (OPMYJIHMPOBKY 3aKoHa U
3alUCBIBAaTh €0 MaTEMAaTUYECKOE BEIPDAKECHHUE;

-00BSICHATD (PU3UYECKHE SIBICHHUS, TPOLIECCH U CBOMCTBA TEJl, B TOM UHUCIIE
U B KOHTEKCTE CHUTyallMil NPAKTUKO - OPHUEHTHUPOBAHHOI'O XapakTepa:
BBISIBIISITh TIPUYMHHO-CIICJICTBEHHBIC CBSI3H, CTPOUTH OOBsICHEHHE U3 1-2
JIOTUYECKHUX IIaroB ¢ OMopoil Ha 1-2 M3ydeHHBIX CBOWMCTBA (PHU3MUECKUX
SBIICHHUH, (PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;



- pewaTth pacy€THble 3amauv B 1-2 NEWCTBUS, HWCHONB3Ys 3aKOHBI M
dbopMyIbl, CBs3bIBaIOLIME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHalu3a
YCIIOBUS 337a4 3aIUCBHIBATh KPATKOE YCIIOBUE, MOACTABIATh (PU3NUECKUE
BEJIMYMHBI B ()OPMYJBI U MPOBOAUTH PAcUEThl, HAXOAWUTH CIIPABOUYHBIE
JaHHBIC, HEOOXOAUMBIC IS PEIICHHS 3a1a4, OLICHUBATh PEATUCTUIHOCTh
MOJIYYEHHOW (PU3MUECKON BEIMUNHBI;

-pacrio3HaBaTh MpPOOJIEMBbI, KOTOpPbIE MOXHO PpEHIMTh MpPU MOMOIIH
(U3HYECKUX METO/IOB; B OMTMCAHUM MCCIIEOBAHMUS BBIICTSTH IPOBEPSEMOE
OpelnoyiokeHne  (TUmoTesy),  pa3inuyaTh U UHTEPIPETHPOBATh
MOJTyYCHHBIM pPe3yJIbTaT, HAaXOJUTh OIMMOKA B XOJ€ OIBITA, JeNaTh
BBIBO/IBI 110 €T0 pe3ysIbTaTaM;

-IPOBOJIUTH  OMBITHI 1O HAOMIOACHUIO (U3NYECKUX SBICHUH WM
¢u3nyeckux CBOMCTB Tel: (opMyaupoBaTh IpOBEpsieMble Ipea-
IOJIO’KEHHUS, COOMpaTh YCTAHOBKY W3 MPEJIOKEHHOIO 000pyJ0oBaHUS,
3aIMCBIBAaTh XOJ1 OIbITA U (POPMYJIMPOBATH BHIBOJIBI;

-BBINIOJIHATh MPSIMbIE U3MEPEHUS] PACCTOSHUS, BPEMEHH, Macchl Telna,
0o0béMa, CUJIBI M TEMIIEpaTypbl C HCIIOJIb30BAHUEM aHAJIOIOBBIX MU
IUGPOBBIX MPUOOPOB; 3alMUCHIBATh IOKa3aHUs NPUOOPOB C ydETOM
3a/1aHHOM a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUN;

-IPOBOJIUTH HCCJICIOBAaHUE 3aBHUCUMOCTH OJHOW (PU3NYCCKOW BEITMUUHBI
OT JPYroi C MCHOJb30BAaHHUEM MPSIMBIX HU3MEPEHUN (3aBUCUMOCTU IYTH
PaBHOMEPHO JBIIKYIIETOCS Tella OT BPEMEHH JBIKEHUS Teja; CHUJIbI
TPeHHs] CKOJBKEHHUS OT CHJIBl JIaBlIeHHsS, KauecTBa 00pabOTKH
MOBEPXHOCTEH TEM W HE3aBUCUMOCTH CHJIBI TPEHHUS OT IUIOMIAIN
CONPUKOCHOBEHUSI TE€d; CHJIBl YOPYTOCTH OT YAJIWHEHUS TNPYKUHBI,
BBITAJIKMBAIONICH CHJIBI OT OOBEMa TMOTPYKEHHOW dYacTH Tejla U OT
IJIOTHOCTU KUJKOCTH, €€ HE3aBUCMMOCTHM OT IUIOTHOCTHM Te€la, OT
IyOUHBI, HA KOTOPYIO TIOTPYXKEHO TEJO; YCIOBUH TIJIaBaHUSI TEJ, YCIOBHUI
paBHOBecHsI pbluara U OJIOKOB); y4acTBOBaTh B MJIAHUPOBAHUU Y4EOHOTO
WCCJIEIOBaHMs, COOMpATh YCTAHOBKY W BBINOJHATH U3MEPEHHUs], CIICIys
NpeUIOKEHHOMY — TJaHy, (UKCUPOBAaTh  pe3yNbTaThl  MONYyYEHHOU
3aBUCUMOCTHU (PU3UYECKUX BEJIIMYWH B BUJIE MIPEIJIOKESHHBIX TAOJIHI] U Tpa-
(GUKOB, 1eTaTh BBIBOABI IO Pe3yJIbTaTaM HCCIEIOBAHUS;



-IPOBOJIUTh KOCBEHHBIC U3MEPEHHS (UINYECKUX BEIUYHH (TIIOTHOCTH
BEILECTBA JKUIAKOCTH M TBEPAOrO TeENa; CUJIA TPEHHS CKOJIbKEHUS,
JABJIEHWE  BO3/JyXa; BBITAIKUBAIONIAS  CWJa, JEHCTBYIOIIAs  Ha
HNOTPYXEHHOE B KHUAKOCTh TeJI0; KOIPPHUIMEHT TMOJE3HOTO IeHCTBUS
MPOCTBIX MEXAHU3MOB), Cleays MPEMIOKEHHON WHCTPYKIUU: TpHU
BBIMOJTHEHUH H3MEpPEHUil coOHpaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY H
BBIYHCIIATH 3HAYEHUE UCKOMOM BEJIUYNHBI,

-coOMoIaTh TpaBUia TEXHUKUM Oe3omacHocTH Tipu pabore ¢ Jrabo-
paToOpHBIM 000PYIOBAHUEM;

-yKa3bIBaTh MPUHIUIBI JCHCTBUS TPUOOPOB U TEXHUUYECKUX YCTPOUCTB:
BEChl, TEPMOMETp, IMHAMOMETp, COOOIIAIOIINECs COCYIbl, Oapomerp,
pbluar, NOJIBH>KHBIA U HEMOJABUKHBIN 010K, HAKJIOHHAS TUIOCKOCTD;

XapaKTepu30BaTh IMPUHLMUIOBl ACHCTBUS H3Y4YEHHBIX IPUOOPOB U
TEXHUYECKUX YCTPOMCTB € ONOpOM Ha MX omnMucaHus (B TOM 4HCIE:
INOAIINITHUKY, YCTPOWCTBO BOJONPOBOAA, T'MAPABIMYECKUN Ipecc,
MaHOMETp, BBICOTOMEp, MOPIIHEBOM HACOC, apeOMETP), UCIIOJIb3Ys 3HAHUS
0 CBOMCTBaX (PM3MUYECKHX SBICHUH M HEOOXOANMBIEC (PU3NIECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

NPUBOJUTh TNPUMEPbl / HAXOAUTh HWHQPOPMAIMIO O TpUMepax
MPAKTUYECKOTO HCIOJIb30BaHUS (PU3UYCCKUX 3HAHWA B TOBCEIHECBHOMN
JKU3HM U1 o0ecriedeHus: 0e30IacHOCTH NP OOpalleHuH ¢ mpudopamMu U
TEXHHYECKUMH YCTPOWCTBAMH, COXPAHCHHS 3J0POBbSI M COOJIIOJICHUS
HOPM DKOJIOTUYECKOTO MOBEACHHSI B OKPYIKaIoIeH cpefie;

-OCYILLIECTBJIATh OTOOpP HCTOYHUKOB HH(popManuu B cetu VHTepHeT B
COOTBETCTBUH C 33JJaHHBIM ITOMCKOBBIM 3aIlIpOCOM, HA OCHOBE NUMEIOIIUXCS
3HAaHUW UM TNyTEM CPaBHEHMSI PA3IMYHBIX HCTOYHHUKOB BBLIEIATH
UHPOPMALIMIO, KOTOpas SIBJISETCS MNPOTUBOPEUMBOM WIM MOXKET OBITH
HEJIOCTOBEPHOM;

MCIIOJIb30BaTh MPH BBIMOJIHEHUH Y4YEOHBIX 3a/JaHUil HAay4HO-TIOMYJISIPHYIO
auTepatypy  (pU3MUYECKOro  CoAepXkKaHWs, CIPaBOYHBIE MaTepUabl,
pecypcebl cetu MHTEepHET; BIageTh NpUEMaMu KOHCIEKTUPOBAHUS TEKCTA,
npeoOpa3oBaHus HH(GOPMAIMK U3 OTHON 3HAKOBOW CHCTEMBI B IPYTYIO;

-C03/1aBaTh COOCTBEHHBIE KpaTKHe MUChbMEHHBIE U YCTHBIE COOOIEHUS Ha
OCHOBE 2—3 UCTOYHUKOB HH(pOpMauu GU3NYECKOTO CONEPKAHUS, B TOM
yyciae MyOJIMYHO JAenaTh KpaTKUe COOOLIEHHs O pe3yibTaTaX MPOEKTOB
WIA Yy4YeOHBIX WCCIIEJAOBAaHHUM; MPH 53TOM T'PaMOTHO HCIIOJIB30BaTh
W3YYCHHBI MNOHATUHMHBIM ammapaT Kypca (U3MKH, CONPOBOXKIAThH
BBICTYIICHHUE IIPE3CHTALUEM;



-IIPH BBINIOJTHEHUU Y4YEOHBIX NPOEKTOB W HUCCIEAOBAaHHMM pacrpenessaTh
0053aHHOCTH B IpyMNIE B COOTBETCTBUM C IIOCTaBJICHHBIMHU 3aJjauyaMH,
CICIUTHh 3a BBINOJHEHUEM IUIAHA JEWCTBUM, aJCKBATHO OLICHUBATh
COOCTBEHHBI  BKJIaJ, B  JEATCIBHOCTb  IpYMNIbI;  BBICTPAUBAaTh
KOMMYHHKAaTUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHUE OKPYIKAIOIIMX.

8 kiacce

[IpenmeTHble pe3ynbTaThl Ha 0a30BOM YpPOBHE JIOJDKHBI OTpa)arb
c(OpPMHPOBAHHOCTh Y 00YUAIOIINUXCS YMEHUH:

-UCII0JIb30BaTh MOHATHUA: Macca U pa3Mepbl MOJIEKYJI, TENJIOBOE JBHKEHUE
aTOMOB M MOJIEKYJI, arperaTHble COCTOSIHUS BEILECTBA, KPUCTAIUIMYECKUE U
amop(HbIe Tena, HACHIMIEHHBI W HEHACBHINICHHBIA Tap, BIAKHOCTH
BO3/lyXa; TEMIIepaTypa, BHYTPEHHSsS OJHEPrus, TEIUIOBOM JBUraTElNb;
AJIEMEHTAPHBIA JIEKTPUUECKHUI 3apsJl, SJIEKTPUUECKOE T0JIE, TPOBOAHUKHI
U JUBJIEKTPUKH, IOCTOSHHBIN AJIEKTPUUECKUN TOK, MATHUTHOE T10JIE;

- pa3nuuaTh SBJICHUS (TEIJIOBOE pacIIMpEeHHe/C)KaThe, Teruionepeaaya,
TEIJIOBOE PAaBHOBECHE, CMAaYMBAaHUE, KAMWUISPHBIE SBJICHUS, HCIApEHUE,
KOHJEHCAllUs, IJIaBJICHHUE, KpUCTaliM3auus (OTBEpJEBAaHUE), KUIIEHUE,
Terioneperaya (TernonpoBOIHOCTb, KOHBEKLIHUS, U3ITyYeHUeE);
AIIEKTpU3ALUA TeJl, B3aUMOJEHCTBUE 3apsAJ0B, ACUCTBUS IEKTPUUECKOTO
TOKa, KOpPOTKOE€ 3aMblKaHWE, B3aUMOJCICTBUE MAarHUTOB, JCHCTBUE
MarHUTHOTO T0JISI HA MIPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAsT UHYKIHUS)
M0 ONHCAaHWUI0O MX XapaKTepHbIX CBOWCTB M HAa OCHOBE OIBITOB,
JEMOHCTPHUPYIOUINX JaHHOE (PU3NYECKOE SBIICHUE;

-pacrio3HaBaTh TPOSIBIIEHUE M3YyYEHHBIX (U3MUECKUX SBICHUH B
OKpYXaroIlleM MHpE, B TOM uHcle (UINYECKUE SIBICHHUS B TMPHUPOJE:
MIOBEPXHOCTHOE HATsDKEHHE W KAaWUISIPHBIE SIBICHHS B IPHPOJIE,
KpUCTalIbl B mpupone, usiaydeHue ConHIa, 3amep3aHue BOJIOEMOB,
MopcKkue Opu3bl, 00pa3oBaHUE pPOCHl, TYMaHa, MHEsl, CHETa; JIEKTPUUYECKHE
ABIIEHUSI B aTMocdepe, dIEKTPUYECTBO KUBBIX OPraHU3MOB; MarHUTHOE
nosie 3eMiH, Jpeid MON0COoB, POJIb MAarHUTHOTO TOJS JUIS JKM3HU Ha
3emiie, MOJIIPHOE CUSTHUE; IIPU ITOM MEPEBOANUTH MPAKTUUYECKYIO 33/1a4y B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOWCTBA/MPHU3HAKH (PU3NUECKUX
SIBJICHU;



-ONHCHIBaTh U3yYCHHbIC CBOMCTBA TNl U (PU3UUECKUE SBICHUS, UCIIONB3YS
busnyeckue BeIUUMHBI (TeMIEepaTypa, BHYTPEHHS SHEPrus, KOJIUYECTBO
TEIUIOTBl, yJA€JbHAas TEIUIOEMKOCTb BEILECTBA, YJAEJIbHas TEIUIOTa
IUTABJICHUS, yJAeJbHas TemioTa MNapooOpa3oBaHMsl, YIellbHas TeIaoTa
CrOpaHHsl TOIUIMBA, KOI()(UIMEHT TOJE3HOrO JEHCTBUSA TEIJIOBOM
MalIuHbl, OTHOCUTEJIbHAS BJIAXXHOCTh BO3/yXa, JJIEKTPUYECKUH 3apsim,
CHJIa TOKa, 3JIEKTPUYECKOE HAaNpsIKEHUE, CONPOTUBIIEHUE IPOBOJHUKA,
yAETbHOE  CONpPOTHBJIIEHHWE  BellecTBa, paboTa W MOIIHOCTh
JIEKTPUYECKOTO  TOKA); IPU  ONUCAaHUM  IMPABUIBHO  TPAKTOBATh
¢bu3nyecKuil CMBICI HCIOJIb3YEMbIX BEIUYMH, 0003HAUEHUS U €IUHUIIBI
(¢U3NUEeCKUX BEIUYMH, HAXOAUTH (HOPMYJIBI, CBS3BIBAIOIINE JIaHHYIO
bu3MYeCKyI0 BEIUYHMHY C JAPYTMMHU BEJIWYMHAMH, CTPOUTH TIpaduKu
U3yYEHHBIX 3aBUCUMOCTEH (DU3UYECKUX BEINUHH;

-XapakTepu30BaTh CBOMCTBA Tel, (PU3MUECKHE SIBJICHUS W TMPOIIECCHI,
UCIOJIb3Ysl OCHOBHBIE IIOJIOKEHHUSI MOJIEKYJISIPHO-KMHETUYECKOM Teopuu
CTPOCHHUSI BEIIECTBA, MPHUHIUIT CYNEPHO3UIUU TOJIeH (Ha KA4YeCTBEHHOM
YPOBHE), 3aKOH COXPaHEHUs 3apsija, 3akoH OMa JuIs yyacTKa LN, 3aKOH
Jxoynsa - JleHma, 3aKOH COXpaHEHHUs DHEpPIMM; IIPU 3TOM [JaBaTh
CJIOBECHYIO (hOPMYJMPOBKY 3aKOHA M 3allUCBIBATh €r0 MaTeMaTHYecKoe
BBIPAKECHUE;

-00BACHATHh (PU3NYECKHE NPOLECCHl U CBOWCTBA TeJ, B TOM YHUCIE U B
KOHTEKCTE CUTYallMi IPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABITH
IPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1-2 JTIOTHYECKUX
1aroB ¢ onopoil Ha 1-2 M3y4yeHHBIX CBOMCTBa (DHU3MUECKUX SBIICHUH,
(GU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

-pemaTh pacu€THble 3aJaud B 2-3 JACHCTBUA, HCMOJIb3YysS 3aKOHBI M
dbopmynbel, CBsA3BIBaIONIME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHaln3a
YCJIOBHS 3a/laud 3alHChIBATh KPATKOE YCIOBUE, BBISBISATH HEAOCTATOK
JaHHBIX JJIs pElIeHus 3ajadd, BbIOMpaThb 3aKOHBI U (OpMyIIbl,
HEoOXOoauMble i e€ pelleHHs, MPOBOAUTH pacuéThl W CPaBHUBATH
IMMOJIY4YCHHOC 3HAYCHUC (i)I/I?)I/ILIeCKOI\/'I BEJINYHNHBI C U3BECCTHBIMU JaHHBIMMU,
-pacno3HaBaTh MPOOJEMBI, KOTOpPbIE MOXXHO PELIUTh IPHU TOMOIIA
(GU3MYECKUX METOJIOB; HCIOJB3Ysl OINUCAHUE HCCICIOBAHUS, BBIICISTH
MPOBEPSIEMOE  TIPEATIONOKEHUE, OIEHUBATh MPABWJIBHOCTh  TOPSIIKA
MIPOBEICHUS UCCIIENOBAHUS, I€JIaTh BHIBOBL;



-IPOBOJIUTh OMBITBI 10 HAOMIOACHUIO (PUINYECKUX SBICHUN WIH
(bU3UYECKUX CBOMCTB Tl (KalWJUTSIPHBIC SBJICHHSI, 3aBUCUMOCTD JIaBJICHUS
BO3qyxXxa OT ero oOwnéma, TemmepaTyphl,; CKOPOCTH  IIpolecca
OCTBIBaHMSI/HAarPEeBaHUS npu W3JTy4YCHUHN oT BeTa
U3y YaroIIeH/OTIONIAOIIeH TOBEPXHOCTH; CKOPOCTh UCIIAPSHHUSI BOJIBI OT
TeMIepaTypbl )KUJIKOCTH W IUIOMIAAU €€ MOBEPXHOCTH; AIEKTPU3ALIUS TN
U B3aUMOJCHWCTBHUE  DJIEKTPUYECKHX  3apsaoB; B3aHMMOJICHCTBHE
MOCTOSIHHBIX MarHuTOB, BU3YyaJM3alldsi MAarHUTHBIX MOJIEM MOCTOSTHHBIX
MAarHuTOB; JEHUCTBHUS MAarHUTHOIO IOJIs HA IPOBOJHUK C TOKOM, CBOMCTBA
AJICKTPOMArHWTa, CBOMCTBA DJEKTPOABUTATENSI IOCTOSIHHOTO TOKA):
dbopMyIIMpOBaTh MPOBEPSIEMBIC TPEINONIOKEHUS, COOMPATh YCTAHOBKY U3
MIPEIOKEHHOTO 000PYI0BaHUS; ONTUCHIBAThH X0/ OMbITa U (hOPMYIUPOBATH
BBIBOJIBI;

-BBIIIOJIHATH IMPAMBIC U3MEPCHUA TEMIICPATYPHhI, OTHOCHUTEIIBHOU
BJIAJKHOCTH BO3AYyXa, CHJIBI TOK4, HAIPAKCHHUA C HCIOJb30BAHUCM
AHAJIOT'OBBIX HpH60p0B n JaT4YuKOB (1)I/I3I/IHGCKI/IX BCJIIMYMH, CpaBHHUBATb
PEe3yJIbTaThl I/ISMepeHI/Iﬁ C y‘léTOM SaﬂaHHOﬁ a0COJIFOTHOH IIOIpCUIHOCTHU,

-IIPOBOJIUTH WCCIICIOBAHHE 3aBUCHMOCTH OJHON (PU3UYECKON BEIWYHHBI
OT JpYyro ¢ HCIOJIb30BAaHUEM HPSAMBIX HM3MEpPEHHH (3aBUCUMOCTb
CONPOTHUBIICHHs MPOBOAHMKA OT €ro JUIMHBI, IUIOAAU IIONEPEYHOTO
CEYEHUs U YACIBHOIO CONPOTUBIICHUS BEILIECTBA IPOBOJHUKA; CUJIBI TOKA,
UAYLIEr0 4Yepe3 IMPOBOAHMK, OT HAOpPsDKEHHS Ha  [IPOBOJIHMKE;
UCCIIEJOBAHUE IIOCJIENOBAaTEIbBHOIO UM MApajUIeIbBHOTO  COECIUHEHUM
IPOBOJAHMKOB): IUIAHUPOBATh HCCIEJOBaHUE, COOMpAaTh YCTAaHOBKY M
BBITIOJIHATh W3MEPEHUs, CleAys MNpeNokKEeHHOMY IUIaHy, (PUKCHPOBAThH
pe3ynbTaThl MOJIYYEHHOM 3aBUCHUMOCTH B BHUJIE TaOmuI M IpaduKoB,
JIEJIaTh BBIBOJIBI 110 pe3yJIbTaTaM UCCIIEIOBaHMS;

-[IPOBO/IUTh KOCBEHHBIE HU3MEPEHUs (U3NYECKUX BEIUYUH (yAerabHas
TEINIOEMKOCTh ~ BEILECTBA, CONPOTUBICHHE MPOBOJHUKA, pabora U
MOIIHOCTb 3JIEKTPUYECKOrO TOKa): IJIAHUPOBATh W3MEPEHHUs, COOUpPATh
JKCIIEPUMEHTAIIbHYIO YCTaHOBKY, CIEAys NPEIJIOKEHHOW MHCTPYKIUH, U
BBIUNCIIATh 3HAUEHNE BEIIMUNHBL,

-co0roaTh  MpaBMJa TEXHMKM Oe3omacHOcTH mpu  pabore ¢
1a00paTOPHBIM 000PYI0OBaHHUEM;



-XapaKkTeprU30BaTh IMPHUHLUUIBI JCUCTBUS HM3YYCHHBIX TNPUOOPOB H
TEXHUYECKHUX YCTPOUCTB C OIIOPOM HA UX ONMUCAHMs (B TOM UHUCIIE: CCTEMa
OTOIJICHUSI IOMOB, TUTPOMET), MapoBasi TypOuHa, aMIepMeTp, BOJIBTMETP,
CUETYMK DJIEKTPUYECKOM DSHEpruM, 3IIEKTPOOCBETUTENIbHBIE HPUOOPBI,
HarpeBaTellbHbIC ANEKTPONPUOOpPHI (mpumepsr), JJIEKTPUYECKUE
IPEIOXPAaHUTENH; FTIEKTPOMArHUT, 3JEKTPOIBUTATENb [TIOCTOSIHHOTO TOKA),
UCTIONB3Ysl 3HAHUS O CBOMCTBAaX (PM3MYECKHX SIBICHUH W HEOOXOAUMBIC
(u3nueckue 3aKkOHOMEPHOCTH;

-pacro3HaBaTh IPOCTHIE TEXHUYECKHUE YCTPOMCTBA M HU3MEPUTEIbHBIE
npubopsl MO CXeMaM H CXEMAaTU4YHBIM PHUCYHKaM  (OKHIKOCTHBIN
TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, JABUraTElIb BHYTPEHHETO
CrOpaHHUsl, 3JEKTPOCKOI, PEOCTAT); COCTABIATH CXEMBbl 3JIEKTPUUECKUX
Lernen ¢ MOCJIeI0BAaTEIbHbIM U MAPAUICIbHBIM COEUHEHUEM 3JIEMEHTOB,
pasnuyas yclIoBHbIE 0003HAYEHUS 3JIEMEHTOB 3JIEKTPUUECKUX LIETIEH;

-IPUBOJIUTH  TMPUMEPBI/HAXOAUTh  HMH(POpPMAIMIO O  MpUMepax
MPAKTUYECKOTO HCIOJIb30BaHUS (PU3UYCCKMX 3HAHWA B TIOBCETHEBHOM
JKU3HM )11 o0ecriedeHus: OE30MMacHOCTH MPU OOpaIlieHUH ¢ MPUOOpaMu U
TEXHHYECKUMH YCTPOWCTBAMH, COXPAHCHHS 3J0POBbS M COOIIOJICHUS
HOPM JKOJIOTUYECKOTO TOBE/ICHUS B OKPYXKAOIIEH cpee;

-OCYIIECTBIIATh MOUCK HH(pOpMAMU (PU3NYECKOTO COZIEpKaHUS B CETH
HNHrepHeT, Ha OCHOBE HMEKIOIIMXCA 3HAHMM W NYTEM CPABHEHUS
JIONIOJTHUTENIbHBIX ~ MCTOYHHKOB  BBIACNATh MHGOpPMalLMIO, KOTopas
ABJIIETCS IPOTUBOPEUMBON MIIM MOXKET OBITh HEJOCTOBEPHO;

- MCII0JIb30BAaTh MPH BBINOJIHEHUN YUYE€OHBIX 33JaHUN HAy4YHO-TIONMYJISIPHYIO
auTepatypy  (u3Mueckoro coJep:KaHus, CIPaBOYHBIE MaTepUabl,
pecypcebl cetu MHTEpHET; BIageTh NpUéMaMu KOHCIIEKTUPOBAHMS TEKCTA,
npeoOpa3oBaHus HH(GOPMAIMK U3 OTHON 3HAKOBOW CHCTEMBI B IPYTYIO;

-CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIC W KPATKUE YCTHBIC COOOIICHUS,
0000mas wuHpOpMAMIO W3 HECKOIbKMX HCTOYHUKOB (PUIUYECKOTO
COJIEp)KaHUsl, B TOM YHCIE IyOJMYHO TPEJACTABISATh PE3yJIbTATHI
MPOEKTHON WJIM KCCIIEeI0BAaTeNbCKON NEATEIbHOCTH; MPU 3TOM TPaMOTHO
UCIIOJIb30BaTh HW3YYEHHbI TMOHATUHHBIM ammapar Kypca (U3HKH,
COTIPOBOXKAATH BBICTYIIJICHUE MPE3CHTAIUEH;



-IPU  BBITIOJIHEHUU YYEOHBIX MPOEKTOB M WCCIEAOBAHUN (PUINIECKUX
MPOLIECCOB paclpeAesiTh OOS3aHHOCTH B TpyHIEe B COOTBETCTBUU C
MOCTaBJICHHBIMH 33J]a4aMH, CJIECIUTh 32 BBHINOJIHEHUEM IUIaHa JAEUCTBUN U
KOPPEKTUPOBAaTh €ro, aJeKBaTHO OICHUBaThb COOCTBEHHBIN BKJIaJ] B
JIeATEeIbHOCTh TPYIIIbI; BRICTPAUBATh KOMMYHUKATUBHOE B3aUMO/ICHCTBUE,
MPOSIBIISIS TOTOBHOCTH pa3peniarb KOH(DIUKTHI.

9 kiaacc
[IpenmeTHbie pe3yabTaThl HA 0A30BOM YPOBHE JIOJDKHBI OTPaXaTh
c(hOpPMHUPOBAHHOCTH Y 00YYAIOIIUXCS YMCHUI:

-UCIIONIb30BaTh TOHATHA: CHCTeMa OTcuéra, MarephalbHas TOYKa,
TPAaeKTOPHs, OTHOCUTEILHOCTh MEXaHWYECKOTO ABIKEHUS, aedopmarus
(ynpyrasi, miacTHuYeckas), TpeHHEe, IEHTPOCTPEMUTEIbHOE YCKOpPEHUE,
HEBECOMOCTh M IEpEerpy3Ku; LEHTpP TAKECTH; aOCOJIOTHO TBEPJOE TEIO,
HEHTP TSKECTU TBEPAOTO Tella, paBHOBECUE; MEXaHUYECKUE KOJIeOaHUs U
BOJIHBI, 3BYK, MH(pa3BYyK M yJIbTPa3ByK; 3JIEKTPOMArHUTHbIE BOJIHBI,
IKaJa AJIEKTPOMArHUTHBIX BOJH, CBET, OJU30PYKOCTh U JalIbHO30PKOCTH,
CHEKTPBI UCITYCKaHUs U TOTJIOMEHHS; anb(da-, 6eTa- ¥ raMMa-u3Iy4eHus,
M30TOIIbI, S/IEPHAsI SHEPTeTHKA;

-pa3nuyarh SIBJICHHUSA (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSMOJIMHEHHOE
JBUKEHHE, PAaBHOYCKOPEHHOE NPSIMOJIMHEMHOE JBM)KEHHME, CBOOOIHOE
NaJIcHUE TeJ, PABHOMEPHOE JIBUKEHHUE IO OKPYXHOCTH, B3aUMOJECHCTBHUE
TeJ, peakTUBHOE IBW)KEHME, KoJjeOaTeIbHOE NBM)KEHHUE (3aTyXarolue U
BBIHY)KJICHHbIE KOJe0aHMs), pe30HAHC, BOJIHOBOE BM)KEHHUE, OTpa)keHHE
3ByKa, NPSAMOJMHEHHOE pPACIpPOCTpPAaHEHHE, OTPaKEHHE U MpPeoMIICHUE
CBETa, IOJTHOE BHYTPEHHEE OTPAKEHHUE CBETA, pa3jiokeHue Oeroro cBeTa B
CHEKTp U CJOXKEHUE CHEeKTpPaJbHbIX IIBETOB, JIUCIEPCHUS CBETa,
€CTECTBEHHAsl PaJMOAKTUBHOCTb, BO3ZHUKHOBEHHE JIMHEHYATOrO CIEKTpa
U3JTy4eHUs1) TI0 OMMCAHMIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3HUYEeCcKOe SIBJICHUE;



-pacrio3HaBaTh MPOSIBIICHUE W3YyUYEHHBIX (U3NYSCKUX SBICHUN B
OKpYy’KalmieM MHupe (B TOM 4wucle (u3ndeckue SIBICHHUS B TPHUPOIE:
MPWIUBBI U OTJIUBBI, IBHKEHHE TUIaHeT COTHEYHON CHCTEMBI, pEaKTUBHOE
JIBIDKCHUE JKUBBIX OPraHU3MOB, BOCIPHUSATHE 3BYKOB JKUBOTHBIMHU,
3eMIJICTPSICEHHE, CEWCMHMUYECKHE BOJIHBI, I[yHaMH, 3XO0, IIBETa Tell,
ONTHYECKUE SIBJIICHUS B TPHUPOJAC, OMOJIOTHYECKOE JACHCTBHUE BUIMMOTO,
yIbTPapUOIIETOBOTO ¥ PEHTIEHOBCKOTO M3JIYYCHHH; E€CTCCTBEHHBIN
PaaMOaKTUBHBIN (DOH, KOCMHUYECKHE JIy4H, PATUOAKTHBHOC H3JIyUCHUE
NPUPOJHBIX MHUHEPAJIOB; JCHCTBUE PAJUOAKTHBHBIX U3IyYEHHH Ha
OpraHu3M 4YeJOBEKa), MPU ITOM MEPEBOJMWTH IMPAKTHUUECKYIO 3a7ady B
y4e0HYI0, BBIICTSATh CYIIECTBEHHBIC CBOWMCTBA/MPU3HAKH (DU3HUSCKHUX
SIBIICHHI,

-OIMCHIBaTh U3yYCHHbIE CBOMCTBA TeJ U (pU3MUECKUe SBJICHUS, UCIIOIb3YS
¢usnyeckue BEIUYMHBI (CpeHSs U MIHOBEHHas CKOPOCTb Teja IIpH
HEPaBHOMEPHOM JIBM)KEHUH, YCKOpPEHHE, IepeMelleHue, IyTh, YIJIoBas
CKOpOCTb, CHJIa TPEHMs, CWJIA YINPYrOCTH, CUJIa TSDKECTH, YCKOPEHHE
CBOOOJHOIO MAaJAEHUs, BEC Tela, HUMIYJIbC Tela, HUMIYJIbC CHIIbI,
MeXaHu4yeckas paboTa M MOIIHOCTb, IOTEHLHUAIbHAs HHEPrus Teja,
HOJHATOrO HaJl IOBEPXHOCTHIO 3€MJIM, MOTEHLMANbHAs HEPIUs CHKaTou
IOPYXKHUHBI, KUHETUYECKash DSHEprus, IIOJIHAsg MEXaHU4ecKas »Heprus,
HEepuoJl U 4acToTa KojeOaHuil, AIMHa BOJIHBL, TPOMKOCTb 3ByKa M BBICOTA
TOHA, CKOPOCTb CBETA, I10KA3aTelb MPEJIOMIIEHUS CPE/Ibl); IIPU OMUCAHUU
IPaBUIbHO TPAKTOBaTh (DU3NYECKUH CMBICI HCIOJIb3YEMBIX BEIMYUH,
0003Ha4YeHHs] U €IMHULBl (PU3HUYECKUX BEJIMYMH, HAXOAUTH (HOPMYIIbI,
CBSI3BIBAIOIIME JAHHYIO (PU3UYECKYIO BEIWYHHY C JAPYTUMH BEJIMYMHAMU,
CTPOUTH IpaMKU U3YUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIHUNH;

-XapakTepu30BaTh CBOMCTBa TeJ, (U3MYECKHE SBIEHUS M MPOLECCHI,
UCIIONIb3YSl 3aKOH COXPAHEHWS DHEPIUU, 3aKOH BCEMHUPHOIO TATOTEHUS,
NPUHUUI CYNEPHO3ULUU CUJI, MPHUHLMUI OTHOCUTeNbHOCTH ['anwuies,
3aKkOHbl HBIOTOHA, 3aKOH COXpaHEHUs MMIIYJIbCA, 3aKOHBI OTPAXKECHUS H
IIPEJIOMIICHUS CBETA, 3aKOHBI COXPAaHEHHUs 3apsI0BOTO U MAaCCOBOT0O YUCET
OpU AJEPHBIX PEAKIUAX; MPH 3TOM JaBaTh CIOBECHYIO (OPMYJIHPOBKY
3aKOHA U 3aIlUChIBATH €r0 MATEMATUYECKOE BBIPAKEHUE;

OO0BSICHATh (U3NYECKHE TPOLECChl W CBOWCTBA T€l, B TOM 4YHCIE U B
KOHTEKCTE CUTYallMi NMPAaKTUKO-OPUEHTUPOBAHHOIO XAPAKTEPa: BBIABIITH
IPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2-3 JIOTHYECKUX
11aroB ¢ omnopol Ha 2-3 M3y4YeHHBIX CBOMCTBa (hHU3MUECKUX SBIICHUH,
(GU3NUECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;



pemaTh pacy€THhle 3ajayd (OmMUparolMecs Ha cuctemy u3 2- 3
YpaBHEHUI ), UCIIOJIb3YsI 3aKOHBI U (DOPMYIIBI, CBSA3BIBAIOIINE (HU3UICCKUE
BEJIMYMHBI: HAa OCHOBE aHAJIM3a YCJIOBHUS 3aJaud 3alHChIBaTh KPaTKOe
yCIIOBUE, BBISBIATH HEAOCTAIOIINE WM HW30BITOYHBIEC JAaHHBIE, BHIOMpATh
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JJISl PEIIEHUs], IPOBOAUTH PACUETHI U
OLICHMBATh PEATMCTUYHOCTh IMOJIYUYEHHOTO 3Ha4YeHHUs  (U3HYECKOM
BEJINYMHBI;

-pacro3HaBaTh MPOOJIEMBbI, KOTOpPBIE MOXHO pEIIUTh NpPU TOMOIIU
(bu3NYECKUX METOJIOB; HCMOJb3ysl ONMUCAHHE HCCIIEIOBAaHUS, BBIJICISAThH
IPOBEPSEMOE  TPENAINONOKEHHE, OICHUBATh MPABWIBHOCTh IOPSIKA
IPOBEJCHUSI  UCCIIEJIOBAHMS, JIelaTh  BBIBOABI, HHTEPIPETHPOBATH
pe3yIbTaThl HaOIro1eHN i u OIIBITOB;



-IPOBOJIUTH OMNBITBI TIO HAONIOJCHUIO (U3MUECKUX SIBJICHUW WU
¢u3nUecKux CBOMCTB Teld (M3ydeHHEe BTOpOro 3akoHa HrpioToHa, 3akoHa
COXpaHCHHS DHEPTUH; 3aBHCUMOCThH IEPHOJAa KOJEOAHWH TpPYKUHHOTO
MasiTHUKA OT MaccChl Irpy3a M *KECTKOCTH MPY)KUHBI U HE3aBUCUMOCTh OT
aMIUTUTYIbl MaJIbIX KOJICOAHWI; MPSIMOJIMHEHHOE paclpOCTpaHCHHE
CBETa, pasjoXeHue Oenoro cBera B CHEKTP; H3yYCHHE CBOWCTB
n300paKeHHsI B IUIOCKOM 3€pKajie U CBOWCTB M300pakKeHUs TpeaMeTa B
coOuparoliell JuH3€e; HAOII0JEHNE CIUIOIIHBIX U JIMHEHYAThIX CIIEKTPOB
U3JIYYCHHUs): CAMOCTOSITEIbHO COOMpPATh YCTAaHOBKY W3 HW30BITOYHOTO
Habopa 00OpYIOBaHMS; ONMUCBHIBATH XOJ| OMNBITA U €ro Pe3yJbTaThl,
(GOopMyIHpPOBATH BHIBOJIBI;

- TPOBOJWTH TPU HEOOXOJUMOCTH CEPUI0 TPSMBIX H3MEPEHHUIA,
ompenenss CpeaHee 3HaueHHE M3MepseMOl BeMU4MHBI ((POKyCHOE
paccTosIHUE COOMpArOIIe JMH3BI); OOOCHOBBIBaTH BBHIOOP crocoOa
U3MEPEHUS/M3MEPUTEIEHOTO TPUO0pa;

- TPOBOJMTH HMCCIIECJOBAHUE 3aBUCUMOCTEH (PU3UYECKUX BEIUYHH C
UCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHUil (3aBUCUMOCTb IyTH OT BPEMEHU
P PaBHOYCKOPEHHOM JBM)KEHUHU 0€3 HayaJbHOM CKOPOCTH; MEepHoja
KOJIEOAHMIT MaTeMaTHYECKOTO0 MasiTHHKA OT JUINHBI HUTHU, 3aBUCHUMOCTHU
yria OTpaXXeHHs CBeTa OT yIjla MaJeHUs U yIia MpeoOMJICHHs OT yria
najeHus): IUIAHUPOBAaTh HCCIENOBaHHUE, CaMOCTOSTENbHO COOUpPATh
YCTAHOBKY, (HUKCHPOBAaTh pPE3yJibTaThl TMOJTY4YEHHOW 3aBUCHUMOCTH
($u3NYECKUX BEIUYMH C YYETOM 3aJlaHHOM IMOTPEIIHOCTH U3MEpPEHUi B
Buje Tabmuum W rpaduKoB, JAendaTh BBIBOABI 0  pe3yJibTaTaMm
UCCIIEI0BaHMS;

- MIPOBOJUTH KOCBEHHbIE M3MEpPEHUs] (PU3NYECKUX BEIUYMH (CpemHss
CKOPOCTb M YCKOPEHHME Teja IpU pPABHOYCKOPEHHOM JBH)XCHHH,
YCKOpeHUEe CBOOOJHOIO MafeHMs, KECTKOCTh MPY>KUHBI, KO3PPUIMEHT
TPEHUsl CKOJbXEHUs, MeXaHudyeckas paboTa M MOLIHOCTb, 4acToTa U
nepuos KosneOaHUl MaTeMaTHUYecKOro U MPYKUHHOTO MAasTHUKOB,
ONTHYECKas CuWiIa coOuparoliel JMH3bI, pPAJUOAKTUBHBIA  (HOH):
IUTAHUPOBATh W3MEpPEHUs; COOMpPATh HKCIEPUMEHTAIbHYI0 YCTAaHOBKY U
BBITOJIHATh U3MEPEHMUS, CIENYS IPEI0KEHHON HHCTPYKIIUN; BBIYUCIIATD
3HAYCHHUEC BCIIMYUHEBI 1 aHAJIM3UPOBATH ITOJTYYCHHBIC PE3YJIbTATHI,

- coOmoaTh TMpaBWia TEXHUKH O€30MacHOCTH TpH padore ¢ mado-
paTopHBIM 000pYAOBaHUEM;
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- pa3nuy4aTh OCHOBHBIE NMPU3HAKH HM3YyUYEHHBIX (U3NYECKUX MOIEIICH:
MaTepHajgbHas TO4Ka, aOCOJMIOTHO TBEPAOE TENO, TOUYCUHBIH HCTOYHUK
CB€Ta, Jy4, TOHKas JMH3a, IUIAHETapHas MOJENIb aToMa, HYKJIOHHAasd
MO/JIeIb ATOMHOTO /1pa;

- XapakTepu30BaTh IPUHIMIIBI JEHCTBUS H3YYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha MX OmHUCaHHus (B TOM 4YHUCIE:
CIIUJOMETpP, JATYMKH MOJOXKEHHs, PACCTOSHHA W YCKOPEHHS, PaKeTa,
9XOJIOT, OYKH, MEPUCKOM, (QoToanmapaT, ONTHYECKUE CBETOBOJIBI,
CIIEKTPOCKOI, JIO3MMETp, Kamepa BuibcoHa), HCMONB3ys 3HAHHUS O
CBOWCTBaX (M3MYECKUX SBJICHUH W HEOOXoauMble (U3NYECKHE
3aKOHOMEPHOCTH;

- UCIOJIb30BaTh CXEMbl U CXEMAaTUYHbIE DPUCYHKH H3YyYEHHBIX TeX-
HUYECKUX YCTPOMCTB, U3MEPHUTENBHBIX NPUOOPOB M TEXHOJOTMYECKUX
IPOLIECCOB MPHU PELICHUH Y4eOHO-NPAKTHUYECKUX 3aj]ay; ONTHYECKUE
CXEMbl I TIIOCTPOCHUS H300paXeHU B IUIOCKOM 3€pKaje U
cobuparoiei JInH3e;

- TPUBOAMTH IMPHUMEPBI/HAXOJUTh HHGOPMALMIO O NPUMEpax MpaK-
THYECKOT'O UCIIOJIb30BaHUS (PU3NUECKUX 3HAHUW B MOBCEIHEBHOM JKU3HU
s o0ecriedyeHnss OE30MAacCHOCTH MpH oOpameHnu ¢ npudopaMu H
TEXHHYECKHMHU YCTPOMCTBAMHU, COXPAHEHHs 370POBbSI M COOIIOACHUS
HOPM 3KOJIOTHYECKOTO TIOBEICHHS B OKPY KAIOIIEH Cpefe;

- OCYILECTBJIATh MOUCK MH(pOpMalUuu (PU3MUECKOrO COAEPKAHUS B CETH
HuTepHeT, caMocToATeNbHO (HOpMYITUpPYs MOUCKOBBIN 3alpOC, HAXOAUTh
IyTH ONpEeNIEHUs] JOCTOBEPHOCTH MOJIyY€HHON HH(OpPMAaIM Ha OCHOBE
UMEIOUINXCS 3HAHUN U IONIOJHUTENIBHBIX HCTOUYHUKOB;

- WCIHOJb30BaTh MpPHU BBHIMOJIHEHUH YYEOHBIX 3aJaHUM Hay4yHO-IIO-
NyJSpHYIO JIUTEparypy (U3MUYECKOTO  COJEp)KaHUs, CIpaBOYHBIE
MaTepuainsl, pecypcsl ceth  MHTepHer; BianeTe  NpuéMamu
KOHCIIEKTUPOBAaHUSl TEKCTa, MpeoOpa3oBaHMsl HMH(OpMaLMM U3 OAHOMN
3HAKOBOW CHUCTEMBI B IPYTYIO;



- co3J1aBaTh COOCTBEHHBIE MMCEMEHHBIE U YCTHBIE COOOIICHHSI Ha OCHOBE

UHPOPMALIUU M3 HECKOJIBKMX HMCTOYHUKOB (PU3MUECKOTO COJCpKAHUA,
myOJIM4HO PEJCTaBISATh PE3yNIbTaThI MIPOEKTHOMN 19001
UCCJIEIOBATEIbCKON AEATEIbHOCTH; MIPU 3TOM I'PaMOTHO HCIIOJIb30BATh
M3YYCHHBIN MOHSITUHMHBIN ammapaT wu3y4yaemoro pasjaena (U3MKd u
COMPOBOXAATh BBICTYIUICHUE Mpe3eHTaluel ¢ y4€ToM OCOOEHHOCTEU
ayJIMTOPUHU CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHMUE

7 xaacc (70 v)

TemaTnueckui
010K, TEMa

OCHOBHOE COJIep>KaHNe

OCHOBHBIC BUJIBI ICITEILHOCTH YYalIuXcs (Ha yPOBHE
y4eOHBIX JICUCTBUI)

Pa3nen 1. ®usuka u eé

POJIb B IO3HAHHUH OKpY>Karouiero mupa (6 1)

®duzuka - HayKa

du3nKka - HayKa 0 IIPUPOJC.

BrisBiaenne pa3qum”1 MEKAY (PU3NYCCKHUMHU U XUMHWYCCKUMU

o mpupoje (2  |SIBaeHus NpUPOIBI. npespameHuamu (MC - xumus).

q Dusnueckue IBICHUS: Pacrio3naBanue u knaccubukanus GU3NIeCKUX SIBICHUMN:
MeXaHUYECKHE, TEIUIOBBIE, |[MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPUUYECKUX, MATHUTHBIX U
DJIEKTPUYECKUE, CBETOBBIX.

MarHUTHBIE, CBETOBEIE, Hal6mronenue u onrcanue GU3HIECKUX SIBICHHUI

3BYKOBBIE
Ousnueckue |PusnUecKre BEIMUYUHEL. OnpeaciacHue LEHL JOeNeHHS IIKaldbl H3MEPUTENLHOIO
BennuuHbl (2 4) U3Mepenne dusudeckux  |[mpubopa. M3mepenue  JNHMHEHHBIX  pasMepoB Tel U

BeIMYMH. PU3NUECKUE
rpuOopsl. [lorpentHocTs
M3MEPECHUIA.
MexayHapoaHas CUCTeMa
©IMHHUIT

MIPOMEKYTKOB BPEMEHH C YUETOM ITOTPEITHOCTEH.

3MepeHre 00bEMa KUIKOCTH U TBEPAOTO Tena. M3mepeHue
TEMIICPATyPhI IIPU ITOMOIIH KUJKOCTHOIO TEPMOMETPA U
IaTduKa TEMIICPaTypPhI.
BrinoiHeHHE TBOPYECKUX 3aJaHUM 110 MIOUCKY CIIOCOO0B
M3MEpPEHMS HEKOTOPBIX (PU3HUUYECKUX XapaKTEPHUCTHK,
HampyMep pa3MepOB MaJIbIX 00BEKTOB (BOJIOC, IIPOBOJIOKA),
yIaIEHHBIX 00BEKTOB, OOJIBIINX PACCTOSHUM, MAJIBIX
MPOMEKXYTKOB BpeMeHU. O0cyKaeHre MpeiaracMbiX
cI10c000B

EcrectBenno-
HAYYHBIIA METO/
mo3HaHus (2 9)

Kak ¢usznka u gpyrue
eCTECTBEHHBIE HAYKHU HU3y4a-
roT npupoay. EcrecTBeHHO -
HayYHBIHA METO ITO3HAHMS:
HaOJII0IEHNE, TOCTAHOBKA
Hay4YHOI'O BOIIPOCA,
BBLIIBIKEHHE THIIOTE3,
DKCIIEPUMEHT I10 IIPOBEPKE
CUNOTE3, OOBICHEHUE
Ha0JII01aEMOTr0 SIBJIEHUS.
Onucanue GU3NIECKUX
SIBJICHUH C TIOMOIIBIO
MOAeICH

BrIIBIKEHNE THIIOTE3, OOBSICHAIOIINX IIPOCTHIC SIBJICHHUS,
HaIIpUMeD:

MOYEeMy OCTAaHABJIMBAETCS ABMKYILESCS 110
TOPHU30HTAJIFHOM ITOBEPXHOCTH TEJO;

—  II0YEMY B JKapKYIO IIOTOAY B CBETJIION OJIEKIC
MPOXJIagHEN, YeEM B TEMHOM.

[IpemnoxkeHne crioco00B IPOBEPKU THIIOTES.
IIpoBeneHue HCccIea0BaHU 10 IIPOBEPKE KAKOH-TH00
TUITOTE3bI, HAIIPUMEP: JaJIbLHOCTh IT0JIETA IIapHKa,
MMyLIEHHOI0 TOPU30HTAILHO, TEM OOJIBIIIE, YeM OOJIbIIIE
BbICOTa ITycKa. IlocTpoeHne npocTenmx MoaesIen
(bu3HMUYECKUX ABICHHH (B BUIE PUCYHKOB UJIM CXEM),
HalpuMep ITaJIcHUe MpeIMeTa; IPsIMOJINHEIHOE
pacIpocTpaHeHHE CBETa

Pa3nen 2. IlepBonauan

bHBIE CBEJICHUS O CTPOSHUU BelecTBa (5 1)

Crtpoenune
BeriecTna (14)

ATOMEBI U MOJIEKYJIBI, UX
pa3Mephl.

OMNBITEI, JOKA3EIBAIOIINE
ITUCKPETHOE CTPOCHUE
BEIICCTBA

HaOmronenne 1 HHTEpIpPETaIlHs ONBITOB,
CBHUJICTENILCTBYIOIMMX 00 aTOMHO-MOJIEKYJIIPHOM CTPOCHUU
BCIECTBA: OMLITHI C PACTBOPECHHUEM Pa3INYHBIX BEICCTB B
BOJIC.

O1eHKa pa3sMepOB aTOMOB 1 MOJIEKYJI C HCIHOJIb30BaHUEM
(boTorpaduii, HoJydeHHEIX HA aTOMHOM CHJIOBOM
MHUKPOCKOIIE (ACR;I). Onpenenenye pa3MepoB MaIbIX Tl

JIBuxxeHue u
B3anuMOJIeu-
CTBHE YaCTHI]
BemiecTna (2 4)

J[BHOKEHUE YaCTHII
BEILIECTBA.
CBsI3b CKOPOCTH JIBHKCHUS
YACTHUII C TEMIIEPATyPOH.
bpoyHOBCKOE ABMIKEHHE.
gllj/l by3us.
3aUMO/ICHCTBUE YaCTHII
BEIIICCTBA: PUTSIKCHHUE U
OTTAJIKMBAHHE

HaOmroneHue W OOBSCHEHHE OpPOYHOBCKOI'O MABIIKCHHS U
siBJIeHUS UG y3un.

[IpoBeneHne U OOBSICHEHHE OMBITOB 10 HAOIIOACHUIO
TEINIOBOT'O PACIIMPEHUS Ta30B.

[IpoBeneHne U OOBSICHEHHE OIBITOB IO OOHAPYKECHUIO CUJI
MOJIEKYJISIPHOTO TIPUTSDKEHUS U OTTaIKUBAHUS

ArperatHbie
COCTOSTHUSI
BeniecTna (2 4)

ATperaTHBIE COCTOSHHUS
BeIIeCTBA: CTPOCHIE Ta30B,
PKUJIKOCTEH M TBEPIABIX
%(DI/ICTaJ'IJ'II/I'-IeCKI/IX) TelL.
3aMMOCBSI3b MEKY CBOM-
CTBAMH BEILIECTB B PAa3HBIX
arperaTHBIX COCTOSHHAX U
MX aTOMHO-MOJIEKYISIPHBIM
CTPOCHHUEM.
Oco0EeHHOCTH arperaTHhIX
COCTOSTHUM BOIBI

Onuncanne (C UCIOJIb30BaHUEM IIPOCTHIX MOJIEJICH) OCHOBHBIX
pa3INdNH B CTPOSHUH Ta30B, JKUJIKOCTENH U TBEPIBIX TEII.
OO0BsACHEHNE MAIOH C)KUMAEMOCTH KUAKOCTEH U TBEPABIX
TeJ1, OOJIBIION CKUMAEeMOCTH T'a30B.
OObscHeHUE coXpaHeHUs (OPMBI TBEPABIX TE U TEKYUECTH
PKHIKOCTH.
IIpoBeaeHNE ONBITOB, JOKA3LIBAIOIINX, YTO B TBEPAOM
COCTOSIHUM BOJIbI YaCTHIIbI HAXOIATCS B CPEAHEM AaibIIIe
IPyT OT Apyra (IJIOTHOCTh MEHBIIIC), UeM B JKHUIKOM.
CTAaHOBJICHHE B3aHMOCBSI3H MEXKJy 0COOCHHOCTSIMHU arperar-
HBIX COCTOSHHI BOJIBI M CYIIECTBOBAHMEM BOJHBIX
opranu3moB (MC - 6uonorusi, reorpadusi)

Paznen 3. JIBuxk

eHue 1 B3aumoeiictaue e (21 u)




Mexanunueckoe
nBkeHue (3 4)

MexaHnueckoe IBHIKCHHE.
PaBHOMEpHOE N
HEpPaBHOMEPHOE JIBIDKCHHE.
CKOpOCTb.

CpenHsiss CKOPOCTh IIPH
HEPAaBHOMEPHOM JIBMKCHUU.
Pacuért myTH 1 BpeMeHHn
JIBIKCHUS

HccineqoBanne paBHOMEPHOI'O ABUKEHUS U ONPEACIICHUE €ro
IPU3HAKOB.

a0JIroIeHre HEPABHOMEPHOTO ABMIKEHUS U ONPENEIICHNE
ero OTJIMYNI OT paBHOMEPHOTO ABIDKEHUS. Pelmenne 3amaa
Ha OIpeAecIcHUE IYTH, CKOPOCTH U BPEMEHH PABHOMEPHOTO
IBYDKEHUS.
AHanun3 rpa@HKOB 3aBUCUMOCTH IYTH U CKOPOCTH OT
BpEeMEHH

HMuepius, SIBIIEHUE MHEPLIUU. OOBsICHEHHUE U TIPOTHO3UPOBAHME SIBJICHUM, O0YCIIOBIICHHBIX
Macca, II0T-  [3aKOH HHEPLUH. HHEPIMEH, HallpUMeEpP: YTO IIPOMCXOIHUT IIPH TOPMOKCHHUHN
HOCTb (4 ) BsanMojieiicTBHE T€I KaK  [MJIM PE3KOM MaHEBPE aBTOMOOMJIS, IIOYEMY HEBO3MOIKHO
[IPHUYNHA H3MCHCHUS MIHOBEHHO IIPEKPATHUTh JBMIKCHHC HA BEJIOCUIICAC WK
CKOPOCTH JIBHJKCHHS TCJI.  [cCAMOKATEe M T. I.
Macca kak Mepa IIpoBeaeHNE B aHAIN3 OIBITOB, JEMOHCTPHUPYIOIINX
MHEPTHOCTH TEIIA. M3MCHCHHE CKOPOCTHU JIBMIKCHUS TEia B pe3yabTaTe JCHCTBHS
[L10THOCTE BEIIECTBA. Ha HEro APYTruxX Teil.
CBs13b INIOTHOCTH C KOJIM4Ye- |PellieHne 3a1a4y Ha OnpecIeHue MacChl Tella, ero o0béMa u
CTBOM MOJICKYJ B €IMHHUIIC [[UIOTHOCTH.
00bEMa BelllecTBa IIpoBeneHNE U aHATINU3 OIBITOB, JEMOHCTPUPYIOIINX 3aBUCH-
MOCTb H3MCHCHHS CKOPOCTH TEja OT €ro MacChl IIPH
B3aMOJICHCTBUH TEII.
l3MepeHne MacChl Teja Pa3JIndHBIMH CIIOCO0aMHU.
Omnpenencaue INIOTHOCTU Teja B pe3yabTaTe U3MEPSHUS €T0
Macchl 1 00BéMa
Cuna. Cuia Kak XxapakTepucTuka |M3ydeHue B3aMMOJCHCTBUS KaK IIPUYUHBI U3MCHCHUS
Buaer cun B3aMMO/ICHCTBUS TEIL. CKOPOCTH TeJIa WU ero aeMopMariuu.
(14 ) Cuita yIIpyrocTy 1 3akoH  |OnucaHue pealbHBIX CUTYaluid B3aUMOJICHCTBHS TEII C
I'yka. ITOMOIIBIO MOJICIEH, B KOTOPBIX BBOAUTCS MOHATHE U
3Mepenne criibl ¢ H300pakeHue Cuibl. M3ydeHue CHbl YIIPYroCTH.
[MOMOIIIBIO JruHaMoMeTpa.  [McciieqoBaHue 3aBUCUMMOCTH CHJIBI YIIPYTOCTH OT YVIJIMHCHUS
SIBIEeHHE TATOTEHHUS U CHJa |[PE3MHOBOIO HIHYPAa WM IPY>KUHEBI (C MOCTPOEHHEM I'paduKa).
TSKECTH. AHaIn3 IPaKTHYECKUX CUTYaIUH, B KOTOPBIX IPOSBIACTCS
Cuja TSODKSCTH Ha JIPYTUX  |[IEMCTBHE CHIIBI YIIPYTOCTH (YIPYTOCTh MS4a, KPOCCOBOK,
[UIaHETAaX. BETOK JIEpeBa U JIp.).
Bec Tema. HeBecoMoCTb. AHanu3 CUTyallul, CBSI3aHHEIX C SIBIICHUEM TATOTCHHS.
Cl0XXCHHE CHI, OOBscHEHNE OPOUTATILHOIO JIBHIKEHUS TUIAHET C
HAIpaBJICHHBIX 110 OJJHOM  [MCIIOJIb30BAaHUEM SIBJIICHHS TATOTCHUS M 3aKoHa uHepuuu (MC
[IPSIMOH. - acTpoHOMHSA). MI3MepeHue Beca Telia ¢ IOMOIIBIO
PaBHonelicTByomas cuil.  [muHamoMeTpa. O00CHOBaHME PTOr0 criocoda u3MepeHus.
Cuma TpeHHs. AHan3 1 MOJCIUPOBAHUE SIBJICHUS HEBECOMOCTH.
TpeHue CKOIbKECHUS U OKCIEPUMEHTAILHOE IOJIYUYCHHUE IIPABUJIA CIIOKESHUS CHII,
TPECHHUE MOKOS. HAIIPABJICHHBIX BIIOJIb OJHOM IIPSIMOM.
pEHHE B IPUPOJC U OmnpeaenaeHue BEIMYNHBI PABHOICHCTBYIOIIECH CHUII.
TEXHUKE M3ydeHne CHIIbI TPEHUS CKOJBKCHHS U CHIIBI TPEHUS IOKOS.
MccaenoBanne 3aBUCUMOCTH CUJIBI TPEHUS OT CHUIBI IaBICHHS
1 CBOMCTB TPYILHUXCS IIOBEPXHOCTEH.
AHaIN3 NPAKTHYCCKUX CUTYaIU, B KOTOPBIX IPOSBISCTCS
NEeCTBUE CUJIBI TPEHUS, UCIIOJIB3YIOTCS CIIOCOOBI e
YMEHBIIICHUS UJIX yBEIMUYCHUS (KaTaHHME Ha JIBDKAaX, KOHBKAX,
TOPMOXKCHHE aBTOMOOMIISI, HCIIOJIb30BaHUE TTOIIIUITHUKOB,
[JIaBaHUE BOJIHBIX *KUBOTHEIX U Ap.) (MC - Onomorust).
Pemenue 3a1a4 ¢ KCIOJIB30BaHUEM (POPMYII IS pacueTa
CHJIBI TSDKECTH, CHUJIBI YIPYTOCTH, CHIIBI TPCHUS
Paznen 4. JlaBnenue TBEPABIX T, )KUIKOCTEH U ra3oB (21 u)
laBenue. AHanu3 1 00BSICHCHHE ONBITOB U MPAKTUYCCKUX CUTYyallMH, B
[laBieHue. Cr1ocoOBI YMEHBIIIEHUS B [KOTOPBIX IPOSIBIISCTCS CUJIA JTABJICHHS.

[lepenaua naBne-
HUS TBEPABIMU
TeIaMHu, JKUIKO-
CTSIMU U Ta3aMH

(39)

BEJIMUCHHUS JABICHHUS.
aBJICHHE Ta3a.
3aBHCHUMOCTE JIaBICHUS ra3a
0T 00BEMA U TEMIIEPATYPEL.
[lepenaua nasnenus
TBEPIBIMH TEJIAMU,
PKUJIKOCTSIMHU M Fa3aMH.
3akoH ITackas.
ITHeBMaTHUeCKHE MAIIMHEI

(O00CHOBaHUE CIIOCOOOB YMEHBIICHUS U YBEIIMUYCHUS
aBIIEHUS.

N3ydenne 3aBUCHMOCTH JAaBJISHHS Ta3a OT 00bEéMa 1
TEMIIEPATYPHI.

M3yueHne 0coOSHHOCTEN epeaaun TaBICHHS TBEPALIMU
TeJaMU, JKUJIKOCTSIMH U ra3aMH.

O00CHOBaHUE PE3YILTATOB OIMBITOB OCOOECHHOCTIMU
CTPOEHHS BEIIECTBA B TBEPIOM, XKUIKOM M Ia3000pa3zHoOM
COCTOSIHUSIX.

JKCIIepUMEHTAJIbHOE 10Ka3aTeJIbCTBO 3akoHa Ilackans.
Pemenue 3a1a4 Ha pacuéT AaBICHHUS TBEPAOIO Teaa

JaBmenne
KUAKOCTH (5 1)

3aBUCHMOCTE JaBJICHUS
PKHIKOCTH OT TJIYOMHEBI
OTPY>KEHUS.

I 'maopocTaTnyeckui
mmapajioKcC.
Co00IIaroIIHeCsT COCYIBI.
I'mapaBnmueckue
MEXaHU3MBI

HMccienoBanne 3aBUCUMOCTH JaBJICHHS JKUIKOCTH OT
TIyOHMHBI HOTPYKEHUS U IIIIOTHOCTH KUIKOCTH.
HaOmronenue u 00bsICHEHHE THAPOCTATUUECKOTO ITapagoKca
Ha OCHOBe 3akoHa [lackais.

l3yueHne cooOMaroIUXCcs COCYI0B.

Permenue 3a1a4 Ha pacuéT JaBJICHUS XKHIKOCTH.
OOBICHEHHE TIPUHIIMIIA JEWCTBUS THAPABINYECKOrO IIpecca.
Anann3 u 00bSICHEHUE MPAKTHYECKUX CUTYAaIlUH,
IEMOHCTPUPYIOIINX MPOSIBICHUE TABIEHNS KUIKOCTH U
3akoHa Ilackais, Hampumep IMpoIeccoB B Opraiu3Me Impu
riry0okoBogHOM HeIpstHUH (MC — OuOIOrHs)




'ATMOc(epa 3emau 1 aTMOC-[IKCIIEpUMEHTaIbHOE OOHApYKEHIE aTMOC(PEepHOTro
%CDHOG IaBIIEHUE. TaBJIECHUS.
ATMOChEpHOE PHMYMHEI CYIIECTBOBAaHMS |AHAIN3 B OOBICHEHUE OINBITOB U MPAKTHYECKUX CUTYAIUH,
naBiaeHue(6 4)  [BO3MYIIHOW 00OJOYKH CBSI3aHHBIX C JEHCTBUEM aTMOC(HEPHOr0 JaBICHUS.
3eMIIH. OO0BICHEHHE CYILIECTBOBAHUS aTMOC(hEPEI Ha 3eMIle U
OmnpiT Toppuyernm. HEKOTOPBIX IUIAHETaX MM €€ OTCYTCTBHS Ha IPYTHX
3mepenne atmocheproro [mianerax u Jyne (MC - reorpadus, acTpOHOMUS).
TaBJICHUS. OOBsICHEHNE U3MEHEHHUS IIIOTHOCTH aTMOC(EPEI ¢ BRICOTOM U
3aBHCHMOCTh 3aBMCHMOCTH aTMOC(EPHOIro JaBJIEHUS OT BBLICOTEHI.
aTMocC(hepHOro naBiacHMs OT [PeleHne 3a1a4 Ha pacu€T aTMOC(hEPHOTO TaBICHUA.
BBICOTHI HaJl ypOBHEM Mopsl. [I3ydeHne ycTpolicTBa 6apomeTpa-aHepouaa
[IpuGops! M1 U3MEPEHUS
ATMOC(HEPHOTO aBICHMUS
JlericTBHE )KMIKOCTH 1 ra3a [JKCIEepUMEHTAILHOE O0OHAPYKEHHUE IEHCTBHS XXKUIKOCTH U
JleiicTBHE Ha IOTrPYXEHHOE B HUX rasa Ha HOrPYKEHHOE B HUX TEJIO.
PKUIKOCTH U T'a3a [Telio. OrnpeenecHre BEITAIKUBAIOIIEH CHIIBI, JCHCTBYIOIIEH Ha
Ha IIOrpy>XEHHOE [BRITaIKMBaroIas TEJI0, IIOTPYKEHHOE B )KUJIKOCTb.
B HUX TeNO (7 4) gapXI/IMCI[OBa) cuia. [IpoBeneHNEe U 00CYKICHUE ONBITOB, JCMOHCTPUPYIOIIUX
aKoH ApxumMena. 3aBHCHUMOCTH BBITAIKHUBAIOIICH CUJIIBI, JCHCTBYIONICH Ha TEJIO
I11aBanue Teml. B JKHJIKOCTH, OT 00BbEMa IIOrPY>KEHHOM B JKUAKOCTh YaCTH
BosayxomiaBanue TeNna U OT INIOTHOCTH YKUJIKOCTH.
lcciemoBanue 3aBUCHMOCTH Beca Tella B BOJie OT 00bEéMa
MOTPYKEHHOM B KMIKOCTh YaCTH TelIa.
Pernrenne 3a7a4 Ha MpUMEHEHHE 3aK0OHA ApXuMena U YCIIOBHS
[UIaBaHMs TEI.
KoHcTpynpoBanue apeoMeTpa Ui KOHCTPYHMPOBAHKE JOIKH
1 onpejiesnicHue e€ rpy30n0a1bEMHOCTH
Pasnen 5. Pabota u MmomHOCTh. DHeprus (12 )
[DKCIIepUMEHTAIBHOE OIIpECIICHNEe MEXaHNIECKON paOOTHI
Pabora u Mexanudeckas padora. CHJIBI TSDKECTH IIPU IMAACHHUM Teja U CUIIBI TPEHUS IIPU
MOIIIHOCTE MoOIIIHOCTE PaBHOMEPHOM IIEPEMEILICHUH Teja IT0 TOPU30HTAILHOMN
3 u) [MOBEPXHOCTH. PacuéT MOITHOCTH, pa3BUBACMOU IIpU
moabEME 110 JIECTHHUIIC. PerieHure 3aga4d Ha pacuéT
MEXaHMYECKOH pPadOThl M MOIIHOCTH
POCTBIC MEXaHU3MBI: OnpeeieHne BRIMIPhIIIA B CHIIC IIPOCTHIX MEXaHU3MOB Ha
[IpocThic pbIyar, 0J0K, HaKJIOHHAs [pUMepe pblyara, IOJABMKHOTO U HEMTOABHIKHOTO OJIOKOB,
MEXaHU3MBI [JIOCKOCTb. HAKJIOHHOH IJIOCKOCTH.
(59) [IpaBuiIo paBHOBECHS VccienoBanne yclIOBHS PaBHOBECHS phIyara.
peiaara. Ilpumenenne O0Hapy»KeHHe CBOMCTB IPOCTHIX MEXAHHU3MOB B Pa3IMYHBIX
[IpaBUJIa paBHOBECHS phIYara MHCTPYMEHTAX U IIPUCIIOCO0IEHMAX, UCIIOIL3YEMBIX B OBITY
K OJIOKY. 1 TEXHHKE, a TAK)KE B *KUBBIX opranu3max (MC -Ouosorus).
«30I110TOC l'[F(aBI/IJ'IO» DKCIIEpUMEHTAIbLHOE JIOKAa3aTeIbCTBO PaBECHCTBA PadOT MpH
MexaHukd. KIIJI mpocThIX  [IpHMMEHEHHH IPOCTHIX MEXaHHU3MOB.
MEXAHU3MOB. Omnpeneneaue KI1J] HaKIIOHHOM INIOCKOCTH.
[IpocThic MEXaHU3MEI B Pemenne 3agau Ha HEI/IMGHGHI/IC MpaBUJIa PaBHOBECHS
OBITY M TexHUKe. Ppiyaru B [pbruara u Ha pacuér KIT/{
TEJIC YeIOBEKa
MexaHudeckas WHETUYECKAs U MOTCHIM- |[JKCIIEPUMEHTAIbHOE ONPEACICHUE N3MEHCHUS
OHEeprus (4 1) AJTbHAs DHEPTHA. KUHETHYECKON M IIOTEHIUAJIbHOK YHEPTUH TEJIA IIPH €ETO
[IpeBpallieHre OJJHOTO BHJA [CKATBIBAHHMH 110 HAKIIOHHOM IIJIOCKOCTH.
MeXaHUUEeCKOH 3Heprun B (DopMyJIMpOBaHNE Ha OCHOBE MCCJICIOBAHNS 3aKOHA
TIPYTOA. COXpaHEHUS MEXaHHYSCKOM YHEPT M.
3aKOH COXpaHEHUS U OOCy>KACHHE TPAHUL] TPUMEHUMOCTH 3aKOHA COXPaHECHUS
M3MEHCHUS DHEPTUU B SHEPTHH.
MEXaHUKE Pemenue 3a1a4 ¢ MCHOJIL30BAHUEM 3aKOHA COXPAHCHHS
DHEPTUU

Peseps Bpems (2 u)




8knacc (70u)

Temarnuecku
1 OJIOK, TEMBI

OCHOBHOE COJIep>KaHue

OcHOBHBIE BUJIbI A€ATENBHOCTH YUaluXcs (Ha yPOBHE
Y4eOHBIX ICHCTBHIN)

Pa3znen 6. T

€IIoOBbIC sIBIICHMS (28 1)

(OCHOBHBIE IOJIOKEHUS

a0JII0ICHUE U MHTEPIIPETALIUS OIILITOB,

CTtpoenue u MOJICKYJIIPHO-KHHETHYECKON |[CBUICTCILCTBYIONIUX 00 aTOMHO-MOJICKYIISIPHOM
CBOMCTBa TCOPUU CTPOCHHUS BEIIECTBA. |[CTPOSHHUU BEIISCTBA: OIBITHI C PACTBOPECHUEM
BEIECTBA Macca 1 pa3Mepbl aTOMOB M [pa3]IMYHBIX BEIISCTB B BOJC.
(7 9) MOJICKYI. €IICHHUE 3314 110 OLIEHUBAHUIO KOJIMYECTBA ATOMOB
OmnbITI, TOATBEPKAAIONIME  [MJIM MOJIECKYJ B eIMHUIIC 00bEMA BEIICCTBA.
OCHOBHBIC ITOJIOKECHHUS AHann3 TeKcTa APECBHUX aTOMKCTOB (HAIIpUMED,
MOJICKYJIIPHO-KHHETHUECKOH |(hparmenTa mosmel JIykpenus «O mpupoje Bemieii») ¢
TCOPHH. H3J10)KEHHEM 00OCHOBAHUH aTOMHOM TMIIOTE3bI
Monenu TBEPAOTo, )KUAKOro u|(cMbICI0BOE uTeHne). OreHKka yoeTuTeIbHOCTH 3THX
ra3000pa3sHOro COCTOSTHHM 000CHOBAHHIA,
BCIIIECTBA. OO0BsicCHEHHE OPOYHOBCKOTO IBMIKEHUS, SIBJICHUS
Kpucrammmueckue u b y3Ud U pa3aIndui ME)KIy HUMHA Ha OCHOBE
aMopdHBIEe TBEPLIE TEIIA. [MOJIOKEHUH MOJIEKYIIIPHO-KUHESTHUSCKON TSCOPHH
OOBsICHEHNE CBOWCTB ra3oB, |[CTPOEHHUS BEILECTBA.
PKUJIKOCTEN B TBEPALIX Tell Ha [OO0BsICHEHNE OCHOBHEIX Pa3INYUid B CTPOCHHY Ia30B,
OCHOBE IT10JIOKEHHH PKHUJIKOCTEH M TBEPJIBIX TEJ C UCITOJb30BaHUEM
MOJICKYIAPHO-KUHETHYECKON [[IOJI0KEHUH MOJICKYJIIPHO-KMHETHYECKON TEOpUHU
TCOPHH. cTpoeHMA BemiecTBa. [lpoBeieHre OnbITOB 110
CMaurBaHHE U KalTMJIJIAPHBIC (BRIPAIIMBAHHIO KPUCTAIIOB IOBAPSHHOM COIU MU
SIBJICHUS. caxapa.
TermroBoe pacImpeHne u [IpoBeneHue U 00BICHEHHE OIBITOB,
C)KaTHE JIEMOHCTPHPYIOIIHNX KAIMMJUISIPHEIC SIBJICHUS U SBJICHUC
cMaunBaHusg. OOBSICHEHUE POIU KAIMJUIAPHEIX SIBICHUM
JISI IOCTYIUICHUS BOJbI B opranu3m pactenuii (MC -
gnonorm{). Hab6mronenue, nposeneHne U 0OObICHEHNE
OITBITOB 110 HAOJIIOCHUIO TCIJIOBOTO PACIIMPEHUS
ra3oB, JKHIKOCTECH U TBEPJBIX TEIl.
OOBICHEHHE COXpaHEHU 00bEMa TBEPIBIX TEI,
TEKYYECTH JKUIKOCTH (B TOM UHCIIC, Pa3HUIILI B
TEKYUYECTH JJIA Pa3HBIX JKUJIKOCTEH ), JaBJICHHUS rasa.
[IpoBeieHNE OIBITOB, JEMOHCTPUPYIOMMX 3aBUCUMOCTD
aBJICHMS BO3yXa OT €ro 00bEMa U HarpeBaHUs UIIN
OXJIAXKIECHUSA, U X 0OObsICHEHNE HA OCHOBE ATOMHO-
MOJICKYJIIPHOT'O YYEHHA. AHAIN3 IIPAKTHYECCKUX
CUTyallli, CBI3aHHBIX CO CBOMICTBAaMHM T'a30B,
PKUJIKOCTEN M TBEPABIX TEl
Temmeparypa. (O0o0cCHOBaHME IPAaBUII U3MEPEHHS TEMIIEPATYPBHIL.
TennoBkle CBsI3b TEMIIEPATYPHI CO CpaBHEHHE Pa3IUYHBIX CIIOCOO0B M3MEPEHHMS U IIIKAIl
IIPOISCCHI CKOPOCTBIO TEIJIOBOT'O TeMIIEpaTyphl.
(f 1 u) IBMKCHMS YaCTHIL. HaOmroneHue u 00bsICHEHUE OIBITOB,

BHYTpeHHSST SHEPIrHUsl.
Cr1oco0bI U3MEHEHUS
BHYTPCHHEH YHECPTHH:
TEIUIoNepeaaun 1
COBEPIICHUS PAOOTEI.
Bune! Tenonepegaun:
TEIUIONPOBOIHOCTD,
KOHBEKIIUS, U3IyYECHHE.
KonmuecTBO TEMIOTHI.
'V nenpHas TeII0EMKOCTh
BEILIECTBA.
Tenmoo0MeH U TEMIOBOE
aBHOBECHE.
paBHEHME TEIJIOBOTO
bajaHca.
I1naBneHue U OTBEPACBAHUE
KPUCTAJNIMYSCKHUX BEISCTB.
JenbHas TeIioTa
[LIaBJICHMUSL.
[TapooOpa3oBanue u
KOHJICHCAIIHI.
Vcnapenue. Kunenue.
'V nenbHas TeniaoTa
mapooOpaszoBanus. [IpuHITUIIEL
Pa0OTHI TEMIOBELIX
BUTaTENIEH.
KIIJI TemitoBOTO IBUTATENS.
TenaoBrle ABUTATEIN U
3aIUTa OKPYKAIOIIei Cpeibl.
3aKOH COXpaHEeHUA U
[IpeBpalCHUS SHEPTHU B

MEXAaHHUYCCKYIO.

TIEMOHCTPHUPYIONINX H3MEHEHHE BHYTPEHHEH dHEpT U
Teaa B pe3yabTaTe TeILIonepeaadnd U padboThI
BHEIITHUX CHIJL.
HaGnronenue u 00bsICHEHHE ONBITOB, 00CYKICHUE
MPaKTUYECKNX CUTYAIUH, JEMOHCTPUPYIOIINX
pa3IMYHbIE BUALI TEIJIONEPEIAN:
TEIIONPOBOIHOCTE, KOHBEKIIHMIO, H3yUECHHE.
HccreoBaHue SBICHUS TEI000MEHA npu
CMEITMBAHNHN XOJIO0IHOM U ropsiueii BOJIBI.
HaOroienre ycTaHOBJIEHHUS TEILUIOBOIO PABHOBECHUS
MEKy TOpsTUeii M XOJIOTHOM BOJIOM.
Omnpenenenue (M3MepeEHNE) KOTUUECTBA TEIIOTHI,
MOJIY4EHHOTO BOAOH IIpH TEII000MEHE C HarpeThIM
METAUTMYECKUM IIHJIMHJIPOM.
Onpenenenne (U3MepeHNe) YaeIbHOH TEMI0EMKOCTH
BEIIECTBA.
Pernrenne 3a7a4, CBSI3aHHBIX C BEIYMCIIEHHEM
KOJIWYECTBA TEIJIOTHI M TEMIOEMKOCTH IIPH
TEII000MEHE.
AHanu3 CUTyalui NPaKTHYECKOr0 MCITOJIb30BaHUSs
TEIJIOBLIX CBOMCTB BEIISCTB M MaTEPHAIIOB,
HAIIPHUMED B LIESIX dDHEProcOepeKeHUS:
TEIIOM3O0IIAIINS, SHEProcOeperarire KphlH,
TEPMOAKKYMYJIATOPHI U T. 1.
HaOroienue sSIBIeHUH UCIIapeHus U KOHIEHCAIIAH.
HccieqoBanne mporecca UCIIapeHus pa3InyHbIX
YKUIIKOCTEH.
OOBICHEHHUS SIBIIEHUHN MCIIApEHNS U KOHASCHCAIIUN Ha
OCHOBE aTOMHO-MOJIEKYISIPHOr0 YUECHHUS.
HaOmronenue u 00bsICHEHHUS IIPOLIECCA KUITEHUS, B
TOM YHCJI€ 3aBUCHMOCTH TEMIIEPATYPhI KUIICHHS OT
ABJICHHSL.




OrnpenencHue (U3MepeHNEe) OTHOCUTECILHON

BJIQKHOCTH BO3AyXa.

HaGnronenue nporiecca miaBjIeHus

KPUCTAJUIMYECKOTO BEIECTBA, HAIPUMED JIbJA.
paBHEHUE MPOLISCCOB IIABJIEHUS U

KPUCTAUIMYECKUX TEJI U pa3MATYEHUS IIPU

HarpeBaHUU aMOP(HBIX TEJI.

Omnpenenenue (U3MepeHNe) YaeIbHON TEMIOThI

[IaBJICHMA JIbIA.

OOBSICHEHHNS SBJICHHUH IIJIaBJIEHUS U KPUCTAJIN3ALMU Ha

OCHOBE aTOMHO-MOJIEKYJIIPHOr0O yueHHs. Pemenue

3a7a4, CBSI3aHHBIX C BEIYMCICHHUEM KOJNUECTBA TEIJIOTHI

B IIpoleccax TCILIONepeaaun IIPH IJIaBIICHUN U

KPUCTAIJIM3alMU, UCTIAPEHUU U KOHJICHCALIUH.

AHann3 CHTyallud IPaKTUYCCKOr0 IPUMCHCHUS

SIBJICHUH ILIABJICHUS M KPUCTAJUIM3alliH, HAIIpUMED,

[MOJYYCHUE CBEPXUMCTEIX MaTCPUAJIOB, COJICBAs I'PEIKa

K JIp.

AHau3 paboThl U O0BICHEHUE IPUHIIUIIA JCHCTBUS

TEILJIOBOI'O ABHIATCIA.

BrIunciieHuE KOJIMYECTBA TCIIOTHI, BRIACISIONICTOCS

[IPU CTOPAHUM Pa3IMYHBIX BHAOB TOILINBa, U KII

nBuratens. O0CyKIeHHE PKOJIOTMYECKHUX

[MOCJICICTBUI MCIIOJIb30BaHUS JBUTATEICH

BHYTPEHHETO CrOPaHUs, TEIJIOBBIX U THAPOIJIEK-

rpocTtanuuii (MC - DKOJIOTUsI, XUMUSI)

Paznen 7. DnekTpudeckue U MarHUTHBIC sBIICHHS (37 1)

DIESKTPHUCCKHE
3apsabl. 3aps-
PKEHHBIC Tella 1
X B3auMOJeH-

DJIESKTpHU3alHs TEI.

JIBa poma 3IEKTPUYECKUX
3apsI0B.

BzaumMoneiicTBre 3apsKeH-
HBIX Tell 3akoH Kynona.

HaOmroieHre U NIPOBEAEHUE OIBITOB 110 DJIEKTPU3ALNU
TEJI IIPU COIIPUKOCHOBEHUH U MHIYKIIUEH.
HaoOmronenue 1 00bsICHEHHE B3aUMOIEHCTBUS
OTHOMMEHHO U PA3HOMMEHHO 3apSKEHHBIX TEIL.
OO0BICHEHNE IPUHIIUIIA JEUCTBHUS DIEKTPOCKOIIA.

ctBue (7 4) DIEKTPUYCSCKOE TI0JIE. OOBbICHCHUE SBICHUM JICKTPH3ALMHI IIPU
[IpuHLMI CYIepHO3UIUN COIPUKOCHOBEHUHU TEJ U HHAYKIHECH C
DICKTPUYECKUX ITOJICH. MCIIOJIb30BAHMEM 3HAHUN O HOCUTEIISAX AJICKTPUUCCKUX
Hocurtenn a35ekTpuaeckux 3aps0B B BEIICCTBE.
3apsaoB. PacriosHaBaHue 1 00bICHCHUE SABICHHI 3ICKTPU3AIlUU
DJIeMEHTapHBIN B IIOBCCIHCBHOM KU3HHU.
DIIEKTPUYECKUM 3apsil. HaOmronenne u 00bsICHEHHUE OIBITOB,
CtpoeHmne aToma. I/IJ'IJ'IIOCT]I)_}/ID FOIMX 3aKOH COXPaHEHUS DJIEKTPUISCKOTO
[IpoBOIHUKY U TUATIEKTPUKH. Bapsaa. HaOmromeHne onbITOB 0 MOIETUPOBAHHUIO
3aKOH COXpaHCHHS CHJIOBBIX JIMHUH 3JICKTPUUECKOTO TTOJIS.
PIIEKTPUYECKOTO 3apsiaa MccnenoBanue AeHCTBUS DJIEKTPHIECKOTO MOJIST Ha
MMPOBOJTHUKHU U TUIJICKTPUKHU
DJIEKTPUIECKUN TOK. HabOntonenre pa3muuHbIX BUJIOB ACHCTBUS
[TocTrostHHBIN |V CI0OBHS CYyIIECTBOBAHUS PIICKTPUYECKOTO TOKA M OOHAPYKEHHE 3THX BHUIOB
SIIEKTPUUCCKUU DICKTPHYSCKOTO TOKA. e CTBHS B IIOBCEAHEBHOM KU3HU.
TOK (20 1) CTOYHMKH ITOCTOSTHHOTO COopKa U uCHbITaHUE JIEKTPUUECKOH 1eTH

TOKa.

J{eCTBUS BIIEKTPUIECKOTO
TOKa (TEMJI0BOE, XUMUYECKOE,
MarHMTHOC).

DJIEKTPUUYECKUN TOK B
PKHAJIKOCTSIX M Ta3ax.
DJIEKTpUYecKas 1eb.

Cwuna Toka.

DJIEKTPUUYSCKOE HAMPSIKCHHUE.
ConpoTHBICHHUE TTPOBOIHUKA.
'V neapHOe COIPOTHBIICHHIE
BEIIECTBA.

3axon Oma Jj1s ydacTKa IeTH.
[locnenoBarensHOE U
MapajjiebHOe COSAMHEHHUE
[MPOBOTHUKOB.

PaboTa 1 MOIITHOCTH DJICKTPH-
YECKOro TOKa.

3axon [xxoynsa-Jlenia.
DJIEKTPONPOBOJIKA U
MOTPEOUTEIIN DIICKTPHUICCKOM
DHEPTUU B OBITY.

KopoTkoe 3aMmbikaHne

MOCTOSIHHOT'O TOKA.
V3MepeHne CUiibl ToKa aMIepMeTpoM. M3Mepenue
PICKTPHYECKOT0 HAIPSKECHUS BOJIBTMETPOM.
[IpoBeneHne U OOBSICHEHHE OIBITOB,
JIEMOHCTPHPYIOIIUX 3aBUCUMOCTD JJIEKTPHUUCCKOTO
COIIPOTHUBIICHMS ITPOBOJHUKA OT €r0 JJIMHBI, ILIOIIAI!
[TOIIEPEYHOI0 CEUCHUS U MaTepraina. VccienoBanue
3aBUCHMOCTH CUJIbI TOKA, IPOTEKAOIIEIO uepes3
PE3UCTOP, OT COITPOTUBIICHMS PE3UCTOPA U HAIPSHKEHUS
Ha pe3UCTOpE.

[TpoBepka mpaBHiIa CI0KEHUS HAIIPSHKEHUH TIPU
[MOCJIEIOBATEIILHOM COETHHEHUH IBYX PE3HCTOPOB.
[IpoBepka mpaBuiIa JjIsl CHJIBI TOKA MIPU MMapajieIbHOM
COEIMHEHUHU PE3UCTOPOB.

AHAJIN3 CUTYaI|i TOCICA0BATEILHOIO U
[MapauIeIbHOIO COSIUHEHUS IIPOBOJIHUKOB B
JIOMAIIIHUX JICKTPUUYCCKHUX CETSX.

Pemrenue 3ama4 ¢ ucnojb3oBaHueM 3akoHa Oma u
(hopMyI1 pacuéra JIEKTPUUCCKOrO CONPOTHBIICHUS IIPH
[MOCJICA0BATEILHOM M MapaJlIeIbHOM COEIMHCHUN
[TPOBOHUKOB.

Onpenenenrie pabOTHI AIEKTPUUSCKOTO TOKA,
MIPOTEKAIOMIETO Yepe3 PE3UCTOP.

OrnpeeneHre MOIITHOCTH 3JIEKTPUUYECKOTO TOKA,
BEIJICIsIEMOI Ha pe3HCTOpE.

lcciiemoBaHue 3aBUCHMOCTH CUJIbI TOKA 4epe3
IIaMIIOYKY OT HanpsbkeHus Ha Hell. Onpeaencuue K11/




HarpeBares.

VccnenoBanre npeoOpa3oBaHus YHEPTUU IIPH HOABEME
rpy3a JIEKTPOABUTATEIIEM.

OOBsICHEHHE YCTPOMCTBA U IIPUHITAIIA JECHCTBHUSI
TOMAaITHHUX DJIEKTPOHAIPEBATEILHEIX ITIPHOOPOB.
OOBsICHEHHE IPUYMH KOPOTKOTO 3aMBIKAHUS U
MPUHIIMIIA IeHCTBUS IIaBKUX IIPeIOXpaHUTENICH.
Penienue 3a7a4 ¢ HCIOJIBL30BaHUEM 3aKOHA

Jxoyis - JIeHna.

HaGnionenre BOSHUKHOBEHUS SJICKTPUYSCKOTO TOKA B
PKMIKOCTHU

MaruuTtHsie
sBiIeHUS (6 9)

TTocTOgHHEIE MATHUTEIL.
B3anMoaeliCTBUE ITOCTOSHHBIX
MarHuToB.

MarnuTHoe 1I0JIE.

MarauTHOE [0JI€ 3EMIIU U €TO
3HAUECHUE U )KU3HU Ha
3eMie.

OmnbIT OpcTena.

MarauTHOE I0JIE IEKTpHYE-
CKOTI'O TOKA.

IIpnMeHeHne
DJIEKTPOMATHUTOB B TEXHUKE.
JlelicTBrEe MAarHUTHOTO ITOJIS
Ha IPOBOJHHUK C TOKOM.
JJIEKTPOABUTATEND IIOCTOSH-
HOI'0 TOKa.

Ilcnionp30Banue
DIIEKTPOABUrATENEH B TEX-
HUYECKUX YCTPOMCTBAX U Ha
TPAHCIIOPTE

IccinenoBanyie MarHUTHOI'O B3aMOICHCTBUS
[MOCTOSHHBIX MardHUTOB.
M3yueHre MAarHUTHOT'O I10JIs IIOCTOSIHHBIX MarHUTOB
[pY UX O0BEIUHEHNH U Pa3IelICHUM.

POBCACHHKE ONLITOB O BU3YalIU3alUU ITOJIS
[MOCTOSHHBIX MardHUTOB.
V3yueHue BICHHUS HAMarHMYMBaHUS BEIICCTBA.
MccrnenoBanne JeMCTBUS JICKTPUUYECCKOrO TOKA Ha
MardHuTHYIO CTPEIIKY.
[IpoBeecHNE ONBITOB, ASMOHCTPHUPYIOIIMX 3aBUCHMOCTD
CHIIBI B3aUMOJACHCTBHS KaTyIIIKA C TOKOM M MarduTa OT
CHJIBI U HAIIPaBJICHHS TOKA B KaTyIIIKE.
AHanu3 cUTyarui TPaKTHYSCKOro MPUMEHEHUS
PJIEKTPOMArHUTOB (B OBITOBBIX TEXHUYECKUX
YCTPOMCTBAX, IPOMBIIIICHHOCTH, MEAULIMHE).
M3ydenne JercTBUS MarHUTHOTO 110JI Ha IIPOBOJHUK C
TokoM. M3ydeHne JeicTBHS DIICKTPOABUTATEI.
M3mepenne KII/I snexkTpoaBurare IbHON YCTAHOBKH.
PacniosHaBaHue ¥ aHaJIW3 Pa3JIMYHBIX IPUMEHECHUM
aneKT)pozIBHraTeneﬁ (TpaHCIIOPT, OBITOBBIE YCTPOMCTBA
W JIp.

DNEKTPO

MarHMTHas

WHIYKIUS
4 4)

OmneiTel Dapajes.

SIBIeHNE IEKTPOMArHUTHOM
MHIYKIHN.

[IpaBuio Jlenmna.
DJIEKTpOreHepaTop.

CocoOsl mosry4enus
DICKTPUYECKON SHEPIHUHU.
OIEKTPOCTAHIIUU HA
BO300HOB/ISIEMBIX HCTOYHHMKAX

SHCPIruu

OnEBITEI IO HUCCIICAOBAHUIO SABJICHUSA BEIGKTDOMEIFHI/ITHOI\/JI
MHAYKIWKW: UCCIICA0BAaHUC U3MCHCHNHM 3HAUYCHUA U
HAIlpaBJICHHUA WHAYKIIHUOHHOT'O TOKaA

PesepBHoe Bpems (5 4)

9

knacc (102y)




TemaTnueckui

OCHOBHOE COJIep>KaHNe

OCHOBHBIC BU/IBI ACATEIBHOCTH yUalIuXcs (Ha YPOBHE

0710K, TeMa yueOHBIX JEHCTBHIA)
Paznen 8. Mexanuueckue siBiaeHus (40 )
MexaHudeckoe IBH)KEeHHEe. [AHalIu3 U 00CY)KIEHHE Pa3InYHbIX IIPUMEPOB
Mexaandeckoe MarepuanbHas TOUKa. MEXaHUUECKOTO JIBIKCHUS.

IBUKEHUE U
CIIOCOOKI €10

CucreMa oTcuéTa.
OTHOCUTEIHLHOCTD

OO0CyXIeHNe TPaHUL] IPUMEHUMOCTH MOJIEIH
«MaTepHaIbHast TOUKAY.

OIMMCaHUS MEXaHUYECKOTO ABMKECHUS. |Omnrcanue MEXaHn4YeCKOro JBMKEHHS pa3IMIHBIMU
(10 9) PaBHOMEpHOE IIPSIMOJIMHEI - clmocoOamMu (ypaBHEHHE, TaOIHIIA, Fpa(BI/IK).
HOE JIBIUKCHHE. AHau3 KU3HESHHBIX CUTYallui, B KOTOPBIX IPOSBIISIETCS
HepaBHomepHOe OTHOCHUTEIBHOCTh MEXaHHYECKOTO IBHMKCHUS.
NpsIMOJMHENHOE B KeHue. [HabmroneHrne MeXaHHn4eCKoro IBKEHNS Teaa
CpenHss 1 MrHOBSHHAs OTHOCHUTEJIBHO Pa3HBIX TEI OTCUETA.
CKOPOCTh TeJla IpU CpaBHEHHE ITYTEH U TPAEKTOPUH ABHKEHUS OJHOIO U
HEpaBHOMEPHOM JIBMJKEHMU. [TOT'O JKE TeJla OTHOCUTEIBHO Pa3HbIX TEI OTCUETA. AHAIN3
'Y CKOpEHHE. TekcTa ['anuiaes 00 OTHOCHUTEIIBHOCTH JIBYKCHUS;
PaBHOYCKOpEHHOE BBITTOJIHEHHE 3aJaHH 110 TEKCTY (CMBICIIOBOE UTCHHE).
psIMOJIMHENHOE nBrKenue. (OnpeneiieHne cpeaHeil CKOPOCTH CKOJIBKEHMS OpycKa
CB0OOIHOE HafeHHE. VI ABMKCHUS ITApHKaA 110 HAKJIOHHOM IIJTIOCKOCTH.
OnsiTe! ['anmnest. AHanus 1 00CYKIEHHUE CIIOCO00B IIPUOIMKEHHOTO
PaBHOMEpHOE ABMXKEHHUE II0 [OIPEACICHNS MTHOBEHHON CKOPOCTH.
OKPY>KHOCTH. OnpenencHue CKOPOCTH PaBHOMEPHOT'O JIBMKCHUS
Ilepuon u yacTtoTa (I1apyKa B 5KUJIKOCTH, MOJEIIH 3JIEKTPHUISCKOr0
oOpareHus. aBTOMOOMIIA U T. 11.).
JInHeitHas u yrinoBas OmnpeaeiacHue IIyTH, IPOUACHHOrO 3a JaHHBIN
CKOPOCTH. MIPOMEKYTOK BPEMEHH, M CKOPOCTH TeJjIa IO IpaduKy
[leHTpOCTPEMHTEIIHHOE 3aBHUCHMOCTH ITYTH PAaBHOMEPHOT'O IBHM)KEHHUS OT BPEMEHHU.
YCKOPEHHE. OOcy’XIeHn€e BO3MOYKHBIX IIPUHIIAIIOB TEHCTBHUSA
MPUOOPOB, U3MEPSIOIINX CKOPOCTh (CIIMIOMETPOB).
BrIunciaeHre nyTH U CKOPOCTH IIPH PAaBHOYCKOPEHHOM
MPSIMOJIMHEHHOM JIBHM>KCHUH TeJIa.
OmnpenencHue NPOHIEHHOTO yTH M YCKOPESHUS ABHKCHUS
Tela o rpadHKy 3aBUCHUMOCTH CKOPOCTH
PaBHOYCKOPEHHOI'O MPSIMOJIMHEHHOT'O ABMKECHUS TEJIa OT
BPEMCHH.
OmnpenencHre YCKOPEHH Tea IIPH PaBHOYCKOPEHHOM
JIBMDKCHUH 110 HAKJIOHHOM IIJTOCKOCTH.
3Mepenune nepuoia 1 4acToThl 0OpalleHus Tejia o
OKPY>KHOCTH.
OnpeneneHue CKOPOCTH PABHOMEPHOI'O ABMIKEHHS Tea
110 OKPY>KHOCTH.
Pemenne 3amay Ha onpeneacHne KMHEMaTHIEeCKIX
XapaKTEPUCTUK MEXaHNUECKOTO JIBMKCHUS Pa3THIHBIX
B110B. Pacio3naBanue U npuOIMKEHHOE OIMCAHUE
pa3INYHBIX BUIOB MEXaHWYECKOTO JIBHKEHHS B IIPUPOJIC
1 TeXHHUKe (Ha IpuMepax CBOOOIHO MaJaroluX Tel,
BUKEHUS )KUBOTHBIX, HEOECHBIX TEJ, TPAHCHOPTHBIX
CpPEACTB U JIp.)
IlepBriii 3akon HetoTona.  [Habmrogenue u o0CykJeHNe ONBITOB C JBM)KEHHUEM Tella
BsanMmoneiictsueBropoii 3akoH HproToHa.  [IpM YMEHBIIEHWH BIHUSHUS IPYTUX TE,
el Tpetuii 3akoH HeroToHA. OPENATCTBYIOIIUX JABUKECHUIO.
(20 u) PHMHIIMII CYIIepHo3uIMy  |AHanu3 TekcTa ['anuies ¢ onmmcaHueM MBICIEHHOTO

CHII.
Cuma yIupyrocTH.
3axoH ['yka.
Cuita TpeHUS: CHa TPEHUS
CKOJIbKEHHS, CHJIa TPEHUS
IMOKOSI, IPYTHUE BUIBI
TPEHMS.

Wna TSHKECTH U 3aKOH
BCEMUPHOI'O TATOTEHHUS.
'Y ckopeHnue cBoOOIHOTO
MaJIcHNs.
JIBI>KeHMe IIIaHeT BOKPYT
ComHra.
IlepBas kocMHuUecKas
CKOPOCTb.
HesecomocTs u
MIepErpy3Ku.
PaBHOBECHE MaTepHaILHON
TOYKH.
AOGCOIIOTHO TBEPHOE TEIO.
PaBHOBecue TBEPIOTO TENa
C 3aKPEIIEHHOM OChIO
BpaIleHUs.
MOMEHT CHUJIBI.
LleHTp TsKECTH

PKCIIEPUMEHTa, 000CHOBBIBAIOIIETO 3aKOH MHEPIIHMH;
BBIITOJHEHHUE 3aIaHUH 110 TEKCTY (CMBICIIOBOE YTCHUE).
OO0cyXaeHNEe BO3MOXKHOCTH BBIIIOJIHEHHUS 3aKOHA
MHEPIIUY B Pa3IMYHBIX CHCTEMaX OTCUETA.
HaOmroaenre u 00CyXacHNEe MEXaHUYECKHUX SBICHUM,
MPOUCXOIAIINX B CHCTEME OTCUETa «Tenekka» mpHu e
PaBHOMEPHOM M YCKOPEHHOM JIBMKEHUH OTHOCUTEIBHO
KaOWHeTa (GU3UKU.

JlelicTBHS C BEKTOpaMH CHII. BEITIOTHEHHE 3aJaHUH 110
CIIOJKCHHIO 1 BEIYUTAHHIO BEKTOPOB.

HaOmronenne u/uian npoBeAeHHE ONBITOB,
IEMOHCTPHUPYIONINX 3aBUCUMOCTE YCKOPSHHS TeJIa OT
MIPUIIOKEHHOM K HEMY CHIIBI 1 MacChl Telia.

AHann3 1 00bSICHEHHUE SIBICHUI ¢ HCITOIL30BaHUEM
BTOpOro 3akoHa HproToHAa.

Pemrenne 3a7a4 ¢ HCOI30BaHUEM BTOPOTO 3aKOHA
HrroToHa u IpaBuiia CIIOKEHHS CHII.

OnpeneneHue )XECTKOCTH IPYKUHEI.

AHaIN3 CUTYyarui, B KOTOPBIX HAOIIOAAIOTCS YIIPyTHe
nedopmMaruu, U uxX 00bSICHEHHE C MCIIOJIb30BaHUEM
3akoHa I'yka. Pelienue 3agay ¢ HCIIOJIb30BaHUEM 3aKOHA
I'yka. MccrnegoBanue 3aBUCUMOCTH CHIIBI TPEHUS
CKOJIB)KCHHS OT CHJIbI HOPMAJIbHOTO JIaBJICHHS.
OOcyXaeHNEe pe3yJIbTaTOB UCCIICIOBAHMS.
Onpenenenne Ko3hPUIHEHTA TPEHUS CKOJIBKEHHSL.

I/I3MepeHI/I€ CHUJIBI TPCHHUA ITOKOS.




Pelienue 3a1a4d ¢ HCIOJIb30BaHUEM (POPMYJIBI IJISI CHIIBI
TPEHUS CKOJIbXKEHUS.

AHaJN3 IBUKEHUS TEJI TOJIBKO MO TEHCTBHEM CHIIBI
TSHKECTH - CBOOOIHOTO ITaieHuUs.

OO0bBACHEHNE HE3ABUCUMOCTH YCKOPEHUSI CBOOOIHOTO
MmagcHKs OT MacChl Tea.

O1leHKa BEJINYNHBI CHJIBI TATOTEHHUS, IEUCTBYIOIIECH
MEXIY ABYMS TejlaMu (I711 pa3HbIX Macc).

AHaJIN3 JIBHIKEHUS HEOSCHBIX TEJI MO NEHCTBUEM CUJIIBI
TATOTEHHUS (C UCIOJIL30BAaHUEM JOIIOJHUTEIBLHBIX
MCTOYHUKOB HH(MOPMALIUHN).

Perienue 3a1a4 ¢ HCIOJIL30BaAHHMEM 3aKOHA BCEMUPHOTO
TSATOTEHHS U (POPMYIIBI I pacyéTa CUIIBI TSHKECTH.
AHaJIu3 OPUTHHAJILHOI'O TEKCTA, OIUCHIBAIOIIETO
MPOSIBICHHUS 3aKOHA BCEMUPHOI'O TATOTEHHMS, BHIIIOJIHEHUE
3aJJaHHi 110 TEKCTY (CMBICIIOBOE YTECHHE).

HabGmronenne 1 00Cy»XaeHHUE OIBITOB 10 H3MEHEHUIO BECa
Tea MPU YCKOPEHHOM JIBHIKEHHUH.

AHaJIn3 yCJIOBUHM BO3HMKHOBEHMS HEBECOMOCTH U Iepe-
IPY3KH.

Perenue 3a7a4 Ha OIpeacICHHUE Beca TeIa B Pa3IMYHbIX
YCIIOBHSX.

AHanu3 cuil, JEUCTBYIOIIMX Ha TEJO, ITOKOAIIeeCs Ha
ornope. OnpeacacHue IISHTPa THKSCTH Pa3IUYHbIX Tl

IImnyibec Tena.

HabOmronenue u 00CyXKAeHHUE OIBITOB, JEMOHCTPUPYIOLIMX

3aKOHBI 13MeHeHe UMITYIbCA. nepegady UMITyJIbCca IPH B3aUMOJIENCTBUH TEN, 3aKOH
COXpaHEHUS IMIIyJIbC CHIIBL. COXpaHEHUs UMITYJIbCA [IPU a0COIIOTHO YIIPYTOM U
(10 u) 3aKOH COXPaHEHHS UMITYJIb- [HEYIIPYTOM B3aMMOICHCTBUH TEI.
ca. AHaJIN3 CUTYalllil B OKPY KAIOIIEN )KU3HHU C
PeakTUBHOE IBUKEHUE. MCIOJIb30BaHUEM 3aKOHA COXPaHEHHUS UMITYJILCA.
Mexanndeckas padora u Pacrio3naBanue SIBICHUS PEAKTUBHOI'O IBIDKEHUS B
MOIITHOCTb. npuponae u rexuuke (MC - 0nonorus).
PaOora cui TsKecTH, [IprMeHeHnEe 3aK0Ha COXpPaHEHU UMIIYJIbCca A pacuéra
YIIPYTOCTH, TPESHUS. pE3yIbTATOB B3aUMOIEHCTBHSA Te (Ha IIpUMeEpax HEYIIpY-
CBs13b DHEPIrHHU U pa0bOTHL. [FOr0 B3aUMOAEHCTBHUS, YIIPYTrOro HEHTPAILHOTO B3aUMO-
IloTeHnmanbpHas Y HEPTUS  |[MEHCTBUS ABYX OJWHAKOBEIX TEJI, OJHO M3 KOTOPBIX
TeJra, ITOJHATOTO Hal HEIIOABYIKHO).
MMOBEPXHOCTHIO 3E€MITH. Pemenne 3a/1a4 ¢ MCIIOJIB30BaHMEM 3aKOHA COXPaHEHHUS
IloTeHnmanpHas HEPTHUS  [AMIIYJIbCA.
C)KaToOM MPYKUHBI. Omnpenenenne paboThI CHIIBI YIIPYTOCTH IPH ITOIBEME
Kunernmueckast SHEpTH. rpy3a ¢ HCHOJb30BaHNEM HEMOABMIKHOT'O 1 ITOJIBMIKHOTO
TeopemMa 0 KHHETHUYESCKOM JIOKOB.
DHEPIUU. 3Mepenne MOIITHOCTH.
3aKkOH coxXpaHeHHUs MexaHu- [M3Mepenne MoTeHIHAILHON SHEPTUH YIPYTO
YECKOW SHEPTUH Te(OPMHUPOBAHHON MPYKUHEI.
M3Mepenne KUHSTHISCKOM YHEPTUH Tea IO AIHHE
TOPMO3HOT'O ITYTH.
DKCIIEpUMEHTAJbHOE CpaBHEHNE N3MEHEHUS
MOTEHIIMAIbHON U KMHETHYECKOM DHEPIUil Tena Ipu
NIBIKEHUH 110 HAKJIOHHOM IJIOCKOCTH.
DKCIIepUMEHTaJIbHas IIPOBEPKa 3aKOHA COXpaHEHUS
MeXaHUYECKOM SHEPTUH IIPH CBOOOIHOM MMaJEHUH.
IIpuMeHeHne 3aKk0oHa COXPaHEHUS MEXaHHMYeCKOM DHEPIrUu
IS pacu€Ta MOTEHIIMAIbHON M KUHETHUECKOM SHEprui
Tela. PerteHue 3aja4d ¢ HCIIOJIb30BaHUEM 3aKOHA
COXpaHEHHUSI MEXaHMYeCKOM DHEPTUH
Paznen 9. Mexannueckue konedanus ¥ BOJIHbI (15 )
KonebarenrHoe aBmkeHue. [HabOmrogeHue koineOaHul o4 JEHCTBUEM CHUJI TSKECTHU U
Mexanndeckue |[OCHOBHBIE XapaKTEPUCTUKH |[YIIPYTOCTH U OOHApYKEHHE MOTOOHBIX KOIeOaHuil B
K0Ie0aHus KOJIEOAHMIA: TIEPHO, OKpY’KaroIeM MHUpe.
(7 9) 4acTOTa, aMILIUTYIA. Ananns xonebaHuii rpy3a Ha HUTH U Ha IPYKUHE.

MareMaTHYeCKUN U
pYKUHHBIA MagTHUKH.

peBpalleHHe YHEPTHU TIPH
K0JIe0ATETLHOM JIBHKEHHH.
3aTyxarolre Koiaeoanusl.
BEIHY KIeHHEBIE KOJICOaHHS.
Pe3onanc

OnpeaeneHue 4acTOThl KoaeOaHu MaTEMaTHIECKOr0O 1
NpYKUHHOIO MasiTHUKOB.

a0iroieHne U 0ObSICHEHHE SIBIIEHHS PE30OHAHCA.
HccienoBanne 3aBUCUMOCTH IIEPHOA KOIEOaHNH
[MOJIBEIIEHHOT0 K HUTH I'Py3a OT JUIMHEI HUTH.
[IpoBepKka HE3aBHCHUMOCTH IIEPHOIa KoIeOaHuii rpysa,
[MO/IBEIIEHHOT0 K JIEHTE, OT MacChI Ipy3a.
HaoOmronenue 1 00Cy)XI€HUE OMBITOB,
IEMOHCTPUPYIOIINX 3aBHCUMOCTD IIEPHOJIa KOIeOaHmii
[IPY>XKMHHOI'O MasiTHUKA OT MAacCCHI IPy3a U KECTKOCTH
[IPY)KUHEL.

pUMEHEHNE MAaTEMATHYECKOTO U IIPYKHHHOTO
MAasITHUKOB B Ka4€CTBE MOJEIIEH ISl OITUCAHUS
KO0JIEOAHMI B OKPYIKAIOIIEM MHUPE.
Pemrenne 3a1a4, CBSI3aHHBIX C BEIYUCICHUEM WIH
OIICHKOM 4acTOThI (IIeproa) KoacOaHui




CBoOMCTBA MEXaHUYECKUX

OOHapy’XeHHE U aHAJIU3 BOJIHOBLIX SIBICHUM B

MexaHH4eCKHUE|[BOJIH. OKpY KaroIieM MHUpE.
BOJIHEI. ﬁnnﬁa BOJTHEL. Habmronenue pacrpocTpaHeHHs TIPOI0ILHBIX U
3ByK (8 1) €XaHMYECKUE BOJIHBI B [MOIIEPEYHBIX BOJH (Ha MOJENN) U OOHAPYKEHHUE
TBEPIOM Telle, CEHCMUYECKHE[aHAIOTHYHBIX BUIOB BOJIH B IIPUPO/IE (3BYK, BOJISTHBIC
BOJIHEL. BOJIHBI).
3BYK. Brraucnenne IUHBI BOJHBI 1 CKOPOCTH
[ 'POMKOCTB 3ByKa M BBICOTA [PACIPOCTPAaHEHHMS 3BYKOBBIX BOJIH.
TOHA. KCIIEPUMEHTAILHOE OIPEICIICHUE TPAHUI] YaCTOTHI
OTpakeHHE 3BYyKa. CJIBIIIMMBIX 3BYKOBBIX KOJICOQHHI.
Nuppa3Byk u ynprpasByk  |HabmroneHne 3aBUCUMOCTH BBICOTHI 3BYyKa OT YacTOTHI (B
TOM YHCJIE C UCIIOJIb30BAHHEM MY3bIKaIbHBIX
HHCTPYMCHTOB).
HaOmroaenue u 00bsICHEHUE SBJIICHUS aKyCTHYECKOIO
pe30oHaHca.
AHanmn3 OpUTrHHAILHOIO TEKCTAa, HOCBIIIEHHOTO
HCII0JIb30BAHUIO 3ByKa (WJIH YIbTPa3BYKa) B TCXHUKE
(?X0JIOKaIus, YIABTPA3ByK B MEIUIIMHE U JIp.);
BBIIOJIHECHHUE 3aJaHMI 110 TEKCTY (CMBICIIOBOC YTCHUE)
Paznen 10. DnekTpoMarHuTHOE 110J1€ ¥ 3JIEKTPOMArHUTHBIE BOJIHBI (6 1)
DJIEKTPOMAarHuT [DJIEKTPOMAarHUTHOE T10JIE. TlocTpoenune paccyXaeHUHM, 000CHOBBIBAIOIINX
HOE I10JIC U DJIEKTPOMArHUTHBIC BOJIHBL. [B3aMMOCBS3b YJICKTPUYCCKOr0 M MAarHUTHOTO TOJICH,
BJICKTpOMAr- CBOMCTBA DJIEKTPOMArHuT-  PJACKTPOMArHUTHBIX BOJIH (B TOM YHCIIE C IIOMOIIBIO

HHUTHBIC BOJIHBI
(6 1)

HBIX BOJIH.

[11xama 31eKTpOMarHUTHEIX
BOJIH.

M cionb3oBanue
DJIEKTPOMArHUTHBIX BOJIH JJISI
COTOBOM CBSI3U.
DJICKTPOMArHuTHAS IIPUPOA
CBETA.

CKOpOCTh CBETA.

BosHoBEIE cBOMCTBA CBETA

MOOMJILHOTO TenedoHa).

AHann3 PEHTTEHOBCKUX CHUMKOB YEJI0BEUECKOr0 Opra-
HH3MA.

AHaN3 TEKCTOB, OMUCHIBAIOIINX [IPOSIBICHUS
DJIEKTPOMArHUTHOTO M3JIYYEHHS B IIPUPOJIE: )KUBBIE
OpraHu3MBbl, U3JTYUYEHHS HEOECHBIX TN (CMBICIIOBOE
UTEHHE).

Pacnio3HaBaHKe M aHAIU3 Pa3IMYHBIX IPUMEHEHUH
DJIEKTPOMArHUTHBIX BOJIH B TEXHUKE.

Perenue 3a1a4 ¢ KCIOJIB30BaHUEM (OPMYIT ISt
CKOPOCTH DJIEKTPOMATrHUTHBIX BOJIH, IJIMHEI BOJIHBI U
JacTOTHI CBETA

Paznen 11. C

BeTOBBIE siBJIeHU (15 )

lIcTOUuHUKU CBeTA.

HaOmroneHne onpITOB, JEMOHCTPHPYIONINX SIBICHHE

3aKOHEI JIyueBast MOJieNb CBETA. MPSIMOJMHEHHOr0 PaclpoOCTPaHCHHUS CBETa
Pacrpo PSIMOJIMHEHHOE (BOBHUKHOBEHHE TCHHU U TIOJYTCHH ), M UX
CTpaHEeHHUS acIpocTpaHeHHe CBETA. MHTEPIIPETALMS C UCIIOIB30BaHUEM ITOHSITHS CBETOBOT'O
cBeta (6 u) atmeHus Conxua u JIyHel.  |1yya.
OTpakeHHe cBeTa. OOBsICHEHNE U MOJEINPOBAHKE COJTHEYHOIO U JTYHHOTO
IImockoe 3epkaio. 3aTMEHUH.
3aKOH OTpa)KEHHS CBETA. HccneqoBanne 3aBUCMMOCTH yTJIa OTPaKEHHST CBETOBOT'O
[IpenomieHue cBeTA. JTyda OT yrIJja ITaJcHUs.
3aKOH MPEIOMJICHHS CBETA. 3yd4eHHe CBOMCTB M300paKeHHUs B INIOCKOM 3€pKaie.
[TonHOE BHyTpeHHEe oTpaxe- [HaOmroaeHne 1 00bACHEHHUE OTBITOB IO TIOJTYYCHHEO
HIE CBETA. M300pa)KeHU B BOTHYTOM H BBEITYKJIOM 3€pKajax.
Vcnons3oBanue BHyTpeHHero [Halmronenue u o0bsICHEHUE OMBITOB MO MPEIOMIIEHHUIO
OTPaKCHHUS B ONITHYECKUX CBETa Ha I'PaHHUIIE PA3IMYHBIX CPEJl, B TOM YHCJIE OIBITOB
CBETOBOAX C IIOJIHBIM BHYTPEHHHUM oTpakeHueM. MccieqoBanue
3aBUCHMOCTH yTJla IIPEJOMIIEHHS OT yIJjia aJeHHs
CBETOBOTI'O JIy4a Ha I'PAHUIIC «BO3IYX - CTEKIION.
Pacnio3HaBaHue SIBICHUH OTpaKEHUS U MIPEITOMIICHHS
CBETa B IOBCETHESBHOM >KU3HH.
AHanu3 1 00bICHEHHE ABICHHS OIITHYECKOTO MUPAXKA.
Pemrenne 3a7a4 ¢ HCOIB30BAaHHMEM 3aKOHOB OTPayKEHMS
M IIpEJIOMJICHUS CBETA
JInH3a, X0 nydyeH B nuH3e. [[loirydeHme n300pakeHNH ¢ MTOMOIIIBI0 COOMparoIier U
JIUH3EI U OnTudeckas cUcTEMA. paccenBaroIeH JIMH3.
OITHYECKHE OnTHYECKHE TIPUOOPEL: Ornpenenenne GOKYCHOTO pacCTOSHUS B ONTUYECKOH
IpPUOOPHI (boToanmapar, MUKPOCKOI M |CHJIBI COOMPAIOIIEH JIMH3BI. .

(6 1) TEJNECKOII. AHan3 yCTpOMCTBA U IPUHIMIIA JEUCTBUS HEKOTOPBIX
['71a3 kak onTU4YecKast OIITHYECKUX IIPpHOOPOB: (hoToammapara, MUKPOCKOIIA,
crcTeMa. teneckona (MC - OHOJI0THS, aCTPOHOMHUS).
ban3opykocTs B AHann3 ABICHUI OIU30PYKOCTH U JAaJbHO30PKOCTH,
TAJILHO30PKOCTh npuHnpna aeicteust 09koB (MC - Guosorus
Paznoxxenue 0enoro ceeta B [HabmroieHNEe IO PA3I0KESHUIO OCJIOT0 CBETA B CIIEKTP.

Paznoxxenue  |CIIEKTD. HabGmronenne 1 00bsICHEHNE OIBITOB IO MOIYUYEHUIO
6emoro ceera B |OnbiTel HeloTOHA. 0€eJI0r0 CBETa IIPHU CIOKEHUH CBETA Pa3HBIX I[BETOB.
crextp (3 u)  |CnoxkeHue CrieKTpaIbHbIX IIpoBenenue 1 OOBICHEHHE OIBITOB II0 BOCIPUATHIO

LIBETOB.
Jlucnepcus cBeTa

LIBETa IIPEIMETOB IIPH MX HAOIIOACHUN Yepe3 [IBETOBBIC
(brIBTPHI (LIBETHBIC OYKH)




Paznen 12. KantoBeie siBiaeHust (17 1)

Mcmyckanue u

[MOTJIOIICHHE

CBETa aTOMOM
4 4)

OmneiTer Pezepdopna u
MJIaHEeTapHasi MOZEIb aTOMA.
Monens atoma bopa.
VcriyckaHue U IOIIOICHUE
cBeTa aToMOM. KBaHTBI.
JInHeluaTeie CIIEKTPBI

OO6cyxaenue 1enu onbiToB Pesepdopaa mo
KCCIIE0BAaHUIO aTOMOB, BBIJIBHXKEHHE TUIIOTE3 O
BO3MOJKHBIX p€3yJIbTaTax OIBbITOB B 3aBUCUMOCTH OT
[pEIoIaraeMoro CTpOSHHs aTOMOB, (hopMyTupoBaHue
BBIBOJIOB U3 PE3YJILTATOB OIBITOB.

OO0cyxIeHre TPOTUBOPEUHH IIAHETAPHOU MOICTTU
aTOMa M OCHOBaHUU Juis runotessl bopa o
CTAIIMOHAPHBIX OPOUTAX IEKTPOHOB.

Ha6uto/1eHne CIUIOMIHBIX U JIMHEHYaThIX CIIEKTPOB
M3JTy4EHUs Pa3IMYHbIX BEIIECTB.

OObsicHEeHHE TMHEHYAThIX CIIEKTPOB M3ITYYCHHUS

CTpocrie PannoakTUBHOCTD. OO0cyx1eHre BO3MOXKHBIX THIIOTE3 O MOJIEIISIX CTPOCHUS
ATOMHOTL'O Anbda-, 6eTa- U TaMMa- sIpa.
Apa M3JIy4CHU. OrnpezenieHre cocTaBa siJiep Mo 3aJaHHBIM MacCOBBIM U
(64) CTpoeHue aTOMHOTIO SIpa.  3apsIIOBBIM YHCIIAM U I10 TIOJIOKEHUIO B IEPUOANYECKON
Hyxnonnast Mmoaenp cucteme emMeHToB (MC - xumus).
AQTOMHOTIO SApa. AHaIM3 U3MEHEHHUSI COCTaBa sAJIpa U €ro MOJI0XKEHUS B
M30TOMBI. [EepUOJANUECKOM cucTeMe npu a-paauoakruBHocT (MC -
PannoakTuBHBIE XUMHUS).
[IpEBPALLCHMUSL. MccnegoBaHue TPEKOB a - YaCTHI[ IO TOTOBBIM
[lepuon nonypacnaza. ¢dotorpadusm. O6HapykeHHEe U U3MEPEHUE
JlelicTBUS palMOAKTUBHBIX  [paJMAIlMOHHOTO ()OHA C TOMOIIBIO TO3UMETPA, OLEHKA
M3JIy4YeHUI Ha )KUBBIC €ro HMHTEHCUBHOCTH. AHAaJIN3 OMOIOTHYECKUX
OpraHU3MBbI M3MEHEHUH, TPOUCXOIAIIUX 0T JCHCTBUEM
paanoakTUBHBIX U3nydeHuit (MC - 6uonorus).
M cronbp30BaHKe paguoaKTUBHBIX U3JTyUYCHUN B
Meaunae (MC -0nosiorus)
SnepHble SInepHbIE peaKIuu.

peaxuuu (7 1)

3aKOHBI COXPAHCHHS
3apsiI0BOTO

Perenue 3a1a4 ¢ UCIOJIb30BAHUEM 3aKOHOB COXPAHEHUS
MAacCOBBIX M 3apsI0BBIX UHCEIl Ha ONpeeeHne
pe3yIbTATOB SIIEPHBIX PEAKINI; aHAIH3 BOZMOKHOCTH
VJTM HEBO3MOXKHOCTH SIAEPHOM peaKIfi.

O1eHKa YHEPTUHU CBSI3U S/IEP C HCIIOIb30BaHNEM
(dbopMyIbl DHHIITEHHA.

OO6cyx1eHre NepCreKTUB UCIT0JIb30BAHUS
YIPaBJIIEMOTO TEPMOSJIEPHOTO CUHTE3A.

OO0cyxIeHre TPEUMYIIECTB B KOJIOTHYECKUX MPoOIIeM,

CBSI3aHHBIX C sitepHoi sHepretukoi (MC -sKosorus)

[ToBTOpUTENBEHO-00001IatOMKN MOTYIIB (9 W)

CucremMaru3amnu
s1 1 0000IIICHIE
[TPEIMETHOTO
COJZIEp>KaHUs U
OIBITA JIES-
TEIIBHOCTH,
pHOOpEeTEHHOT
0 MIPH U3yUYECHUH
BCEro Kypca
buzukn

O06o01IeHNEe COACPIKAHUS
Ka)KJIOTO U3 OCHOBHBIX
pa3nienoB Kypca pu3nKu:
MEXaHUYECKUe, TEIIOBbIE,
PJIEKTPOMArHUTHBIC, KBAHTO-
BbIC SIBJICHUSI.

HayuHb1ii MeTO1 TO3HAHUSA U
ero peanu3aius B puznye-
CKHX HCCIICTOBAHUSIX.

CBs13b (DU3UKHU M COBPEMEH-
HBIX TEXHOJIOTHI B 00JaCTH
nepenayu nHGopMaIuu,
PHEPTreTHKE, TPAHCTIOPTE

BoinonHenue y4eOHbIX 3ajaHu, TpeOyOImX
IEMOHCTPALIMHA KOMIIETEHTHOCTEHN, XapaKTEPU3YIOLINX
€CTECTBEHHOHAYYHYIO I'PAMOTHOCTb:

[TPUMEHEHHUSI [TOJIyYEHHBIX 3HaHUM AJI1 HAyYHOTO
00BbsICHEHHS (U3HUECKUX SIBJICHUHN B OKPYKAIOIIEH
[IPUPO/E U TIOBCETHEBHOM JKNU3HH, A TAKXKE BBIABICHUS
(bU3MUYECKHX OCHOB psAJla COBPEMEHHBIX TEXHOJIOTHII;
[IPUMEHEHHSI OCBOCHHBIX SKCIIEPUMEHTAIIBHBIX YMEHUN
U1 KcciieIoBaHus PU3NYECKUX SIBJICHUH, B TOM UHCIIe
TUI TPOBEPKH TMIIOTE3 U BBISIBIIEHUS 3aKOHOMEPHOCTEH.
Pemenuie pacuéTHbIX 3aj1a4, B TOM YHCIIE
[peroararolluX HCIOIb30BaHNEe (PU3NUECKON MOIeNn
11 OCHOBAaHHBIX Ha COAEPKAHUH PA3IMUYHbIX Pa3fesioB
Kypca pUu3uKu.

BplnoJIHEHUE U 3alUTa TPYNIIOBBIX WK




VH/IUBHTy ATBHBIX ITPOEKTOB, CBSI3aHHBIX C
coJiepKaHueM Kypca (DU3HKH




