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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o @Qusnke Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
COCTaBJICHa HAa OCHOBE IOJIOKEHUU M TpeOOBaHUU K pe3yjbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00Opa30BaTeIbHON HPOrpaMMbl, MPEICTaBICHHBIX B
OI'OC 00O, a takxe ¢ yu€toM (penepanbHON paboueit mporpaMmbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «dusukay.

[Iporpamma 1o ¢Qusnke Ha YypOBHE OCHOBHOTO O0OIIEro o00pa3oBaHUs
COCTaBJIEHa HAa OCHOBE IOJIOKEHUW U TpeOOBaHUM K pe3yJbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOM 00pa30oBaTeIbHON HPOrpaMMbl, NMPEJCTaBICHHBIX B
OI'OC 00O, a takxke ¢ yuetoM (enepanbHOi padouel mporpaMMbl BOCIIUTAHUS U
KOHIENIMHU MTpernojaBanus yueOHoro npeamera «Ouznkay.

CopepxaHue mnporpaMMmbl MO (U3MKE HAMpaBlIeHO Ha (opMuUpoBaHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOY4YarOMIMXCA W OpraHU3alui0 HM3yYeHUS
Gu3MKU Ha NeSITeNbHOCTHOW OCHOBe. B mporpamme mno ¢usuke yduThIBalOTCS
BO3MOXXHOCTH y4yeOHOro mpeamera B peanuzanuu TpeboBanuiik ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM M METANPEeIMETHBIM pe3yibTaTaM OOy4YeHHs, a TaKKe
MEXIPEIMETHbIE CBA3M ECTECTBEHHOHAYYHBIX Y4YEOHBIX MPEAMETOB Ha YpOBHE
OCHOBHOTO 00111eT0 00pa30oBaHUsl.

[Iporpamma no u3uke ycraHaBIUBaeT paclpeeseHue yueOHOro Marepuana
1o rojgam o0y4yeHus (Mo Kiaccam), MpeasiaraeT NPUMEPHYIO MOCIIeI0BATEIbHOCTD
U3y4YEeHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHs TMPEIMETHOTO COACpKaHUS U
ydeTe BO3PaCTHBIX OCOOEHHOCTEH 00yUYaroImMXCsl.

[Iporpamma 1o ¢u3mnke pa3paboTaHa ¢ IEJbI0 OKa3aHUsS METOJUYECKOM
MIOMOIITY YYUTENIO B CO3JJaHUU paboyveil mporpaMMbl IO Y4€OHOMY MPEIMETY.

®duszrka ABIAETCI CUCTEMOOOPA3YIOIIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
NPEIMETOB, TIOCKOJbKY (pH3ndyecKkne 3aKOHBI JIEKAT B OCHOBE MPOIECCOB H
SBICHUH, W3ydyaeMbIX XUMHEH, OuWosorued, acrpoHoMued U QPU3HIECKON
reorpaguel, BHOCUT BKJIaJ B €CTECTBEHHOHAY4YHYIO KapTHHY MHpa,
IpefocTaBisieT Haubojee sICHble O00pa3lbl MNPUMEHEHUs] Hay4dHOro MeToja
MO3HAaHMSI, TO €CTh CIIOC00a MOJyUYeHUs JOCTOBEPHBIX 3HAHUI O MUDE.

OnHa w3 TIABHBIX 3a7a4d (PU3HUECKOTO OOpa3oBaHHUS B CTPYKTYpPE OOIIETro
o0pa3oBaHUsA COCTOMT B (POPMHPOBAHHM E€CTECTBEHHOHAYYHOW TIPaMOTHOCTU H
MHTEpEca K HayKe y 00yJaroluxcsl.

N3yuenne ¢Qusukn Ha 0a30BOM YpOBHE MpPEAIONAraer OBJAJCHUE
CIIEYIOUIMMU KOMIIETEHTHOCTSAMH, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYUYHYIO
IPaMOTHOCTb:

e HAYYHO OOBSCHSATH SIBICHMUS,

e OLIEHMBATH U NOHMMATh OCOOEHHOCTH HAYYHOI'O0 HCCIIEOBAHUS;



HHTCPHOPETUPOBATL AAHHBIC M HCIOJb30BATb HAYYHBLIC JOKA3aTCIILCTBA
JJI1 TIOJTYYCHHA BBIBOAOBY.

Henu wu3yueHuss ¢GuU3MKK Ha YPOBHE OCHOBHOro oOmIero oOpa3oBaHMs
Olpe/eNicHbl B KOHIICTIMU TpenojaBaHus ydeOHoro mnpenmera «Dusmka» B
oOpa3oBarenbHbIX opranu3auusax Poccuiickoit ®enepauuu, peamu3yronmux
OCHOBHBIE 00111€00pa30BaTEIbHbBIE TPOTPAMMBI.

Henu uzydyenust GU3nKu:

NpPHOOPETCHHE WHTEpeca M CTPEMJICHHS OOYYAIOIIMXCSA K HAyIHOMY
U3YYCHHUIO TIPUPOJBI, Pa3BUTHE HMX HHTCIUICKTYaJIBHBIX M TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABIICHUN O HAYYHOM METOJE MO3HAaHUS U (HOPMHUPOBAHUE
UCCIIEIOBATEIBCKOTO OTHOMICHHUS K OKPY)KAIOIIUM SIBJICHUSM;
dbopMHUpOBaHUE HAYYHOTO MHPOBO33PEHHUS KaK pe3yjbTaTa H3yUCHHS
OCHOB CTPOCHHMSI MaTepHUH U (PyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;
dbopMHUpOBaHUE TPEJACTABICHUNH O POJU (U3WKU IS Pa3BUTHS JIPYTHX
€CTCCTBCHHBIX HAYK, TCXHUKHU U TCXHOJIOTHH;

pa3BUTHE  TPEACTABJICHMA O  BO3MOXHBIX  cdepax  Oymyien
npo(decCHOHATBHOW JIeATeILHOCTH, CBSI3aHHON C (DM3HKOM, IMOATOTOBKA K
JaNbHEHIIEeMy OOYYCHHIO B ’TOM HAIPaBJICHHUHU.

I[OCTI/DKGDHI/IG OTHUX ueneﬁ IMporpaMmsbl 110 (1)I/I3I/IK€ Ha YPOBHC OCHOBHOI'O
O6I.IIGFO 06pa30BaHI/I5[ oOecrnieunBaeTCs PCHICHUCM CIICAYIOIINUX 3ada4:

npuoOpeTeHne 3HAHWM O JUCKPETHOM CTPOCHHU  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, DJIEKTPUYECKUX, MAarHUTHBIX M KBAaHTOBBIX
SIBIICHUSX;

npuoOpeTeHne YMEHUN OMHUCHIBATH U OOBACHATH (PU3HUECKUE SBJICHHS C
UCTIOJIh30BaHUEM ITOTYICHHBIX 3HAHUI;

OCBOGHHE METOJOB pEHICHHs] TPOCTCUINMUX pacUeTHBIX 3amad C
UCTIOJIb30BaHUEM bu3IYecKnX MOJIEIIEH, TBOPUYECKHX u
IPAKTUKOOPHUEHTUPOBAHHBIX 33]1a4;

pa3BHUTHE YMEHUIN HAOIIOJATh MPUPOJIHBIE SIBJICHUS U BHITIOIHSATD OIBITHI,
nabopaTopHbie  pabOTBI M DKCHEPUMEHTAIbHBIE HUCCICIOBAHUS C
UCTIOJIb30BaHUEM U3MEPUTEIBHBIX TPHOOPOB;

OCBOCHHE TIPUEMOB paboThl ¢ MH(pOopMarmenn GU3MIEeCKOro COAEpKAHUS,
BKJIFOYast MH()OPMAITUIO O COBPEMEHHBIX JOCTIKEHUAX (PU3UKHU, aHAIIN3 U
KPUTHYECKOE OlICHUBaHNE HH(POPMAIINH;

3HAKOMCTBO CO cdepamu MpoPeCCHOHATEHOMN e TEIBHOCTH, CBI3aHHBIMU
C ¢uU3NKOW, U COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha
TOCTIKEHUAX (PU3MUECKON HAYKH.



OO611ee yncno 4yacoB, PEKOMEHAOBAHHBIX ISl U3y4eHUsl PU3HKU Ha 0a30BOM
ypoBHe, — 238 yacoB: B 7 kiacce — 68 dacoB (2 4aca B Hejeno), B 8 kiacce — 68
yacoB (2 yaca B Hemenwo), B 9 kmacce — 102 waca (3 waca B HEHIENIO).

[Ipennaraemslii B mporpaMMe no (u3HKe MepedyeHb JabopaTopHbIX padoT U
OTBITOB SIBJISIETCSI PEKOMEHJIaTeIbHBIM, YUUTENb JIETAET BHIOOP MPHU MPOBEIECHUU
7ab0paTOpHBIX PAa0OT M ONBITOB C YYETOM HUHAMBUAYAJIbHBIX OCOOEHHOCTEH
oOy4aromuxcs, CIUcKa 3KCIEPUMEHTANBHBIX 3aJJaHui, MpeajaraeMblX B paMKax
OCHOBHOT'O F'OCY/IapCTBEHHOI0 YK3aMEHA 110 (PU3HKE.

COIJEP)KXAHUE OBYUYEHUSA

7 KITIACC
Du3uka 1 €€ poJib B IO3HAHUM OKPYKAIOLIEro MHUpA.

®usnka — Hayka o mnpupone. fABieHuss npupoipl. PU3NMUECKUE SBICHUS:
MEXaHUYECKHE, TETUIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Odusnueckue BeauduHbL. M3mepenue Qusndeckux BenuuuH. Duzndeckue
npubopsl. [lorpemnocts u3mMepennii MexxayHapoiHasi CUCTEMa €IMHUIL.

Kak ¢usuka u japyrue ecTecTBEHHblE HAyKH HU3Y4alOT TPUPOSY.
EctecTBeHHOHAYUYHBIM METOJ] TO3HAHUS: HAOMIOJEHHE, MOCTAHOBKA HAYYHOTO
BOMPOCA, BBIIBIKEHUE THIIOTE3, SKCIIEPUMEHT 10 MPOBEPKE THIOTE3, 0ObSICHEHHE
Habmonaemoro gBienus. Onucanue GuU3NIECKuX SBICHUN C TTOMOIIBI0 MOJIENeH

Jemoncmpayuu.

1. MexaHHUuYecKue, TEIUIOBbIE, JJIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIC
SIBIICHUSL.

2. ®usnueckre TpuOOPHI U TPOIEAypa MPSMBIX U3MEPEHUN aHATOTOBBIM U
1T (POBBIM MTPHUOOPOM.

Jlabopamopnuie padbomut u onvimeot.

1. OmpeneneHue EHbI IeTEHUs ITKaJIbl U3MEPUTETHLHOTO pUOopa.

2. H3mepeHue paccTosHUM.

3. U3mepenne 00bEMa JKUIKOCTH U TBEPAOTO TEA.

4. OrmpepneneHue pa3MepoB MaJIbIX TEIL.

5. M3mepeHune Ttemmeparypbl IIPU IMOMOIIM KUJIKOCTHOIO TEPMOMETpA U
JNaTYMKa TEMIEPATYPHI.

6. lIpoBemenue ucciaenoBaHUs IO MPOBEPKE TUIIOTE3bI: NAJBHOCTH MOJIETA
HIapvKa, MyIMEeHHOTO TOPU30HTAIBLHO, TeM OO0JbIle, YeM OObIle BhICOTA
ycKa.

IlepBoHayanbHbIEC CBEICHUA 0 CTPOCHHH BelleCTBA.

Ctpoenue BemecTBa: aTOMBl M MOJIEKYJbl, WX pa3mepbl. OIbITHI,

JOKa3bIBAIOIINE TUCKPETHOE CTPOECHNE BELIECTBA.



JIBrm>kenne dactuil BemecTBa. CBsI3b CKOPOCTH JBMIXKEHUS YACTHI[ C
Temreparypoil. bpoyHoBckoe nBwxkenue, auddysus. BzaumonelicTBue 4acTHIl
BEIIECTBA: MPUTHKEHUE U OTTATKUBAHHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE Ta30B, KUAKOCTEW W TBEPABIX
(kpuctamindeckux) Tesl. B3auMOCBsI3b MEXIy CBOWCTBAMHU BEIIECTB B Pa3HbBIX
arperaTHhIX COCTOSIHHUSIX M MX aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OCcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaGmronenne 6poyHOBCKOTO JIBUKEHUS.

2. Habmonenue nuddysuu.

3. HaGmionenue  siBiIeHUN,  OOBSCHSIONIUXCS  MPUTHKCHUEM WU

OTTaJIKMBAHUEM YACTHI] BEIIECTBA.

Jlabopamopnuvie padbomot u onvimot.

1. OneHka JuaMeTpa aroMa METOAOM psAoB (C  HCIOJIb30BAaHUEM

dotorpaduii).

2. OnbITHI 110 HAOTIOJCHUIO TETUIOBOTO PACIIUPEHUS Ta30B.

3. OmnbITHI 110 OOHAPYKEHUIO JICHCTBUS CUJI MOJICKYJISIPHOTO MPUTSIHKEHUS.
JBUKEeHHEe U B3aUMOAECTBHE TeJl.

MexaHnnueckoe IBUKEHHE. PaBHOMEpHOE M HEpPaBHOMEpPHOE JIBUIKECHUE.
Cxopoctb. CpenHsisi CKOpOCTh NP HEPABHOMEPHOM [IB)KEHUHU. PacdeT myTu u
BPEMEHH JIBUKEHUSL.

SBneHve wHepuuH. 3aKOH HHEpUUH. B3anmoneilcTBHE Tel KaK NpUYMHA
U3MEHEHNS CKOPOCTH [BWKEHUS Tel. Macca Kak Mepa HWHEpPTHOCTH Tela.
[InotHOCTH BemiecTBa. CBA3b IUIOTHOCTU C KOJUYECTBOM MOJIEKYN B E€IUHHIIE
0o0BbeMa BelecTBa.

Cuila Kak XapakTepucTuka B3aumoneicTBus tei. Cuiia ynpyrocTd M 3aKOH
I'yka. M3mepenune cuibl ¢ MOMONIBIO AUHAMOMETpA. SBJIEHUE TATOTECHUS U CUia
TskecTd. Cuia TSKeCcTH Ha Apyrux IuiaHetax. Bec tena. HeBecomocTs. Croxenue
CWJI, HAPABJICHHBIX MO OJHOM mpsiMoil. PaBHOonelcTByromas cui. Cuia TpeHus.
TpeHune CKOIbKEHUS U TPEHUE MTOKOsI. TpeHne B IPUPOAE U TEXHHUKE.

Jemoncmpauuu.

1. HaGmronenne MexaHUYECKOTO IBIKEHUS TETa.

2. M3MepeHne CKOpOCTH NPSMOJIMHEMHOTO JBUKCHUS.

3. HaGnromenue siBjeHUST HHEPIIUH.

4. Habmonenne n3MeHeHHs] CKOPOCTH TIPH B3aUMOJICHCTBUH TEll.

5. CpaBHEHHE Macc MO B3aUMOJICHCTBUIO TEI.

6. Cro)xeHHe Cui, HAPaBJIEHHBIX 110 OJHOUN MPSIMOIA.

Jlabopamopnuie padbomot u onvimol.



1. OmpeneneHue CKOPOCTH PAaBHOMEPHOIO JIBMXKEHUS (IIapvKa B >KUJIKOCTH,
MOJIEJIN AJEKTPUUYECKOI0 aBTOMOOMIIA U TaK Jajiee).

2. OmpezeneHne CpeaHE CKOPOCTU CKOJBKEHHsS OpycKa WM LIapuKa 1o
HAKJIOHHOM TUIOCKOCTH.
OrnpeneneHue MmIOTHOCTH TBEPAOTO TEIA.

4. OmnbITHI, JIEMOHCTPUPYIOLIME 3aBUCUMOCTh pacTskeHus (nedopmarimn)
IPY>KUHBI OT IPUJIOKEHHON CUJIBI.

5. OnbIThI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTb CHIIBI TPEHUSA CKOJIBXKEHUS OT
BEca Teja U XapakTepa COMPUKACAIOIIUXCS TOBEPXHOCTEM.

JlaBJjieHHe TBEPABIX TeJ, JKUAKOCTEH U ra3os.

JlaBnenue. CriocoObl YMEHBIIICHUSI U YBEIUYCHUS JaBieHus. [laBienue rasa.
3aBUCUMOCTh JaBJIEHUS] Taza OT oObema, Temmeparyphl. llepemaua naBieHus
TBEPBIMU TEJIAMH, XKUAKOCTSIMU M raszamu. 3akoH Ilackansg. [IHeBmaTmueckue
MaIllHbI. 3aBUCUMOCTB JaBJICHUS >KUIKOCTH OT TiyOwHBL. [mapocraTnueckuit
napagokc. Coobiaromiyecst CoOcybl. [ napaBiIndeckue MEXaHU3MBbl.

Atmocdepa 3emnm u armocdepHoe aaBiaeHue. [IpUuunHBI CyIIECTBOBaHUS
BO3yIIHOM oOonouku 3emau. OnweiT Toppuuennu. M3mepenue atmocdepHOro
JaBJieHUsI. 3aBUCUMOCTh aTMOC(EPHOTO JaBJICHHUS OT BBHICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 115t M13MepeHust aTMOCHEPHOTro JTABICHUSI.

JlelicTBHE KMIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX Teso. BrITankuBaronias
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BozayxomniaBanue.

Jemoncmpayuu.
3aBUCHUMOCTb JIaBJICHUS r'a3a OT TEMIIEPATYPHI.

Ilepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

Coobmaromyecst COCYIbI.

['mppasnuyueckuit mpecc.

[IposiBneHue necTBUs aTMOC(HEPHOTO TaBICHUS.

3aBUCUMOCTh BBITAIKMBAIONMICH CHUJIBI OT 00BEMA MOTPYKEHHON YACTH

T€JIa U INIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAIKMBAIOLIEH CUJIBI BECY BBITECHEHHOM KUJIKOCTH.

8. YcloOBHE IJIaBaHUS TeJl: MJIaBAaHUE WM MOTPYKEHHUE TEN B 3aBUCUMOCTHU
OT COOTHOILLIEHUS TUIOTHOCTEN Te€JIa U )KUIAKOCTH.

Jlabopamopnwie padbomot u onvimol.

1. HccnenoBanue 3aBUCMMOCTH Beca Tejla B BOJIE OT 00bEMA MOTPYKEHHOU B
AKUJKOCTh YaCTHU TeJa.

2. OmpeneneHue  BBITAJIKMBAIOIICH  CWJIBI, JICHCTBYIOIIEH Ha  TeJo,
IIOI'PYKEHHOE B JKUIAKOCTb.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKABAIOIIEN CUIIBL, IEMCTBYIOIIEH HA TEJIO
B )KHJIKOCTH, OT MACCHI TeJa.
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4. OmpITBI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTb BBITAIKMBAIOLIEH CHIIBI,
JNEUCTBYIOIIE Ha TeNo B JKUAKOCTH, OT O0BbEMA NOrpyKEHHOU B
XKHUJKOCTh YaCTH T€JIA U OT IUIOTHOCTH KUJKOCTH.

5. KoHcTpynpoBanue apeomeTpa WIM KOHCTPYUMPOBAHUE JIOAKH U
OIpeIeNIEHUE €€ IPy30M0AbEMHOCTH.

PaGora u MOIIHOCTb. JHEPrus.

Mexanundeckast padota. MOIIHOCTb.

[IpocTbie MexaHU3MBI: pblyar, OJIOK, HAKJIOHHas IUIOCKOCTh. [IpaBuio
paBHOBecus pbluara. [lpumeHeHue npaBuia paBHOBECHs pblyara K OJIOKY.
«3on0Toe mpaBwio» MexaHukh. KoadduiueHt mnone3Horo AelcTBus (nanee —
KIIJ]) npocthix MexaHu3MoB. [IpocThie MeXaHU3MBI B OBITY U TEXHUKE.

Mexannueckass dHepruss. Kunermyeckas W NOTEHUMAIbHAs OJHEPIUS.
IIpeBpamieHne 0THOrO BUJIa MEXAaHUYECKOW YHEPTUM B IPYTrOM. 3aKOH COXPAHEHUS
SHEPIUM B MEXaHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTBIX MEXAHNU3MOB.

Jlabopamopnuvie padbomot u onvimot.

1. Ompenenenve pabOThl CUIIBI TPEHUS TPU PABHOMEPHOM JBUKEHUU Tela

10 TOPU30HTAJIbHON MTOBEPXHOCTH.
2. HccrnenoBanue yciioBHl paBHOBECHS pblyara.
3. Hsmepenue KII/] HAKIOHHOM MIIOCKOCTH.

4. H3ydeHHe 3aKOHA COXPAHEHMS MEXAHUYECKOW SHEPTHH.
8 KUIACC

TenoBbie siBJICHUS.

OCHOBHbBIE TIOJIOKEHUSI MOJIEKYJSIPHO-KMHETUYECKOW TEOPUH CTPOEHUS
BelecTBa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITHI, MOATBEPKIAIOIINE
OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHOKMHETUYECKON TEOPHUHU.

Mopenu TBEPIOTO, JKHIKOTO U Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrammueckue u amopdusie tena. OObsiCHEHHE CBOWCTB Ta30B, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJIOKEHUM MOJIEKYISIPHO-KUHETUYECKON TEOPHUH.
CmaunBaHu€ U KalWJUISIPHBIE sIBJIEHUS. TemioBoe pacuIupeHue 1 CxKaTue.

Temneparypa. CBsi3b TeMmepaTypbl CO CKOPOCTBbIO TEIJIOBOIO JBHXKEHUS
gactun. BrHyTpenHsis sHeprus. CnocoObl HW3MEHEHUS BHYTPEHHEW OSHEPTHUU:
TeIuIonepe1aya 151 COBEpLICHUE paboTHI. Bunsr TEIUIONEPEAAYM
TEIUIONPOBOIHOCTh, KOHBEKIHS, U3JTYYEHHUE.

KonnuectBo TemnoTel. YaenbHas TEIUIOEMKOCTh BEIIECTBA. TeriooOMEH U
TEIJIOBOE paBHOBECHE. YpaBHEHUE TeruioBoro OanaHca. IlnaBienwe wu
OTBEpPACBAHUE KPUCTAUIMYECKUX BEUIECTB. Y AEIbHAs TEIUJIOTa IJIABJICHUS.
[TapooOpa3zoBanue u konjaeHcanus. Mcnapenue. Kunenue. VYjaenpHas TerioTa



napooOpa3oBaHus. 3aBUCUMOCTb TEMIEpaTyphl KUIIEHUS OT aTMOC(EepHOro
JABJICHUS.

BnaxuocTps Bo3nyxa.

OHeprus TOIUIMBA. Y IeJIbHAs TEIUIOTA CTOPAHUS.

[Tpuniuner padotel TernoBbix nsuratened KIIJ[ TtemnmoBoro aBuratesns.

TennoBble IBUTATENN U 3aLATA OKPYKAIOIIEH CPEIbI.
3aKOH COXpaHEHUS U MPEBPALLCHUS SHEPTUU B TEILIOBBIX MPOLIECCAX.
Jemoncmpayuu.

1.

2
3
4,
5

L © N o

10.
11.
12.
13.

HaGmronenre OpoyHOBCKOTO IBUKEHUS.

Ha6monenue nuddysun.

HaGmtonenue siBjieHUi cMaurBaHUS U KalTWIISIPHBIX SBICHUH.
HaGmronenue TenioBoro pacimmupeHus Tedl.

N3menenue namieHus rasa Mpu M3MEHEHHH OoObEMa W HarpeBaHUM WIH
OXJIaXICHUU.

[IpaBuna usmepeHus TemMnepaTyphbl.

Bubr Terionepenaym.

OxmnaxxieHue Npy COBEPIICHUN PaOOTHI.

HarpeBanue npu coBepiiieHn# paboThl BHEITHUMH CHUJIAMHU.
CpaBHeHUE TEMITOEMKOCTEN pa3IMYHBIX BEIIECTB.
HaGmronenue kumneHus.

HaGnronenne mocTosHCTBA TEMIIEPATyphI MPH TUIABJICHUH.
Moienu TEIUIOBBIX ABUTATEIEH.

Jlabopamopnuie pabomot u onvimot.

1.
2.
3.

10.

OMBITHI IO OOHAPYKEHUIO JEUCTBUS CHUIT MOJIEKYJIIPHOTO TIPUTSIKESHHUS.
OnbITHI 110 BHIPAIIMBAHUIO KPUCTAJIJIOB MOBAPEHHOM COJIM WJIM caxapa.
OnbITEl TI0 HAOJIOJACHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, KUIKOCTEH U
TBEPJBIX TEIL.

OmnpenencHue qaBjIeHUs BO3yXa B OaJTOHE IITTPHUILA.

OnbITHI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH JaBJICHUS BO3JyXa OT €ro
00bEMa M HArPEeBaHUS WIN OXJIAXKICHUS.

IIpoBepka rumOTE3bl JUHCHHOM 3aBUCUMOCTH JUIMHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPUUYECKOU TPYOKE OT TEMITEPATYPHI.

HaGmonenne w3MeHeHHMsT BHYTPEHHEH OSHEPrud Tella B pe3yJlibTaTe
TeIUIonepeaur ¥ padoThl BHEITHUX CHUJL.

HccnenoBanue sBICHUS TEIUIOOOMEHA MPU CMENIMBAHUM XOJOJAHOW U
ropst4eil BOJBI.

OmnpeneneHue  KOJWYECTBA  TEIUIOTHI, IOJIYYEHHOTO BOJOM  IIpH
TEIJIOOOMEHE C HarpeThIM METAJUTMYECKUM LIUITUHIPOM.

OnpeneneHue yaeabHON TEIJIOEMKOCTH BEIIECTBA.



11. MccnenoBanue nporecca ucrapeHus.

12. OnpeaeneHre OTHOCUTENBHOM BIAXKHOCTH BO31yXa.

13. OnpeneneHre y1eIbHON TEIIOTHI IJIABJICHUS JIbIA.

DJleKTpuYecKre U MATHUTHBIE SIBJICHHUS.

DnekTpusanus Ten. JIBa poaa 3JEKTpUUYECKHUX 3apsiaoB. BzammojeicTBue
3apsbkeHHBIX  Tell. 3akoH Kynmona (3aBUCHMMOCTH  CHUJIBI  B3aUMOJEHCTBUS
3apsHKEHHBIX TEJT OT BEJIMYUHBI 3aPSI0B U PACCTOSHUS MEXIY TeIaMu).

Onekrtpuueckoe mnozne. Hanpssk€HHOCTH 3neKkTpuueckoro mnois. IlpuHnun
CYNEPHO3UIMU dEKTPUUECKUX TOoJIeH (Ha KAYeCTBEHHOM YPOBHE).

Hocutenu snekTpudeckux 3apsgoB. DIEMEHTAPHBINA 3JIEKTPUUECKUN 3apsl.
Crpoenne aroma. IIpoBOJHMKM W  JHUDJIEKTPUKU. 3aKOH  COXPaHEHMS
AJIEKTPUYECKOTO 3apsija.

DJIEKTPUUYECKUM TOK. YCIIOBUSL CYIIECTBOBAHUSA DJIEKTPUUECKOTO TOKA.
HNcTouHMKM TMOCTOAHHOTO TOKa. JIeMCTBUSI SJIEKTPUUYECKOrO0 TOKa (TEIIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DIIEKTPUUYCCKUM TOK B KHUJKOCTAX U razax.

Onektpuueckas uenb. Cuina  Toka.  DIEKTPUUYECKOE  HalpsHKEHUE.
ConpoTuBieHUe MPOBOJHUKA. Y ICIBHOE COMPOTUBIIEHUE BellecTBa. 3akoH Oma
st yyactka uenu. IlocrnenmoBaTenbHOE W MAapajUIeIbHOE  COCIMHEHUE
IPOBOJIHUKOB.

PaGota ® MOIIHOCTH dJEKTpUYecKoro Toka. 3akoH J[xoyns—Jlenna.
DNeKTpUuvecKue enu U MOTPEeOUTENH IeKTpUIeckoit sHepruu B 0bTy. KopoTkoe
3aMbIKaHHE.

[locTositHHBIE ~ MarHuTHl.  B3anMonelicTBUE  NOCTOSIHHBIX ~ MAarHHUTOB.
MaruutHoe nosie. MarHutTHoe 1osie 3eMJId U €ro 3HaA4€HHUE JI KU3HU Ha 3eMIle.
OneiTr  Opcrega. MarHuTHoe 10oJ€  3JEKTPUYECKOTro Toka. IIpumeHeHue
AJIEKTPOMArHUTOB B TEXHUKE. J[eliCTBE MAarHUTHOIO MOJISl HA MPOBOJHUK C TOKOM.
DNEeKTpOJABUraTelb MOCTOSIHHOTO TOKa. Mcrnoiab30BaHUE JIIEKTPOABUTATENEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIOPTE.

Oneitel @apajnes. SABiaeHue snexkrpomMarautHod nHayKuuu. [Ipasuno Jlenua.
DneKTporeHepaTop. Crioco0b1 MOJTyYEHHUS ANEKTPUUYECKOM SHEPTHUH.
DNEKTPOCTAHIIMK Ha BO3OOHOBISIEMBIX HCTOYHUKAX SHEPTUH.

Jemoncmpauuu.

DJNeKTpHU3alus Te.

JIBa poja 3JIEKTPUYECKUX 3apsAJI0B U B3aUMOJICUCTBUE 3apSKEHHBIX TEJ.
Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIA.

DneKTpocTaTuyecKasl MHIYKIIHSL.

3aKOH COXpaHEHHUS IEKTPUUECKUX 3apsiIOB.

[IpoBOAHUKH U TUAIICKTPUKHU.

N o u kr w DN e

MOI[GJ'H/IpOBaHI/Ie CHJIOBBIX JIMHUU QICKTPUYICCKOI'O I10JIA.



10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

25.

HcToyHrnKHM TOCTOSHHOTO TOKA.

JIecTBUA DIIEKTPUUYECKOTO TOKA.

DJIEKTPUYECKUN TOK B )KHJIKOCTH.

["a30BbIl pa3psia.

N3Mmepenue cuiibl TOKa aMIIEPMETPOM.

N3Mepenne 31eKTpUYeCKOro HapsKEHNUsT BOJIbTMETPOM.

PeocraTr u MarasuH conpoTUBIIECHUM.

B3aumonencTBre MOCTOSIHHBIX MArHUTOB.

MoaennpoBaHue HEBO3MOKHOCTH Pa3EICHUs ITOJI0COB MarHuTa.
MoaenupoBaHue MarHUTHBIX IT0JIEN ITOCTOSIHHBIX MarHUTOB.
OmneIiT Opcrena.

MarsuTtHoOe 1ose Toka. DJIeKTPOMArHHUT.

JlelicTBME€ MAarHUTHOIO I10JIS1 HA IIPOBOJHUK C TOKOM.
DNEeKTpOJABUraTeb MOCTOSHHOTO TOKA.

HccnenoBanue sBIEHUS 2JIEKTPOMAarHUTHON UHIYKIUU.

Omnertel @apanes.

3aBUCHMOCTh HAIPaBJICHUS HMHAYKIMOHHOTO TOKa OT YCJIOBHUWA €ro
BO3HUKHOBEHMUS.

DIEeKTpOoreHepaTop MOCTOSHHOTO TOKa.

Jlabopamopnuie pabomot u onvimot.

1.

o vk~ w

10.
11.

OmnpITel 1O HAOMIOAEHUIO DJICKTPH3allMK  TeJl HWHIAYKIHEH | 1pu
COTIPUKOCHOBEHHUH.

HccnenoBanne nedcTBHS DSIEKTPUUECKOTO TIOJNSI HAa TIPOBOJHUKU H
JTUDJICKTPUKH.

Co6opka u mpoBepka pabOThI JIEKTPUIECKOM 1T MMOCTOSHHOTO TOKa.
N3mepenue u peryampoBaHue CHIIBI TOKA.

N3mepenue u peryampoBaHue HAMPSHKCHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO 4YE€pPe3 PE3UCTOpP, OT
COIIPOTHUBIICHUS PE3UCTOPA U HAIIPSIKEHUS Ha PE3UCTOPE.

OnbITHI, JIEMOHCTPUPYIOITHE 3aBUCUMOCTD AIEKTPUYECKOTO
CONPOTHUBIICHUSI TMPOBOJHMKA OT €ro JJIUHBI, IUIOMAJN MONEPEUYHOTO
CEUCHMS U MaTepuaa.

IIpoBepka mpaBuiaa CIOKEHHS HANPSHKEHUH TIPU TOCJIEI0BATEIHHOM
COEJIMHEHUH JIByX PE3UCTOPOB.

IIpoBepka mpaBwiia il CWIbl TOKAa MPU TapajieIbHOM COCIUHECHUU
PE3UCTOPOB.

Ornpenenenue padOThI ANEKTPUUECKOTO TOKA, UAYILETO Yepe3 Pe3UcCTop.
OmnpeneneHne MOIIHOCTH JJICKTPUYECKOTO TOKa, BBIJASIAEMON Ha
pe3ucTope.



12. MccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, MAYLIErO Yepe3 JIaMIIOYKy, OT
HaIpsHKEHUS Ha HE.

13. Onpenenenne KII/ HarpeBarens.

14. UccnenoBanue MarHuTHOIO B3aUMOJECUCTBHS ITIOCTOSSHHBIX MAarHUTOB.

15. I3yyeHrMe MarHuTHOrO TMOJSA  IOCTOSIHHBIX ~ MAarHuTOB IIpU  HX
00BEIMHEHUY U Pa3/ICIICHUN.

16. MccnenoBanue NeUCTBUS JJIEKTPUUECKOIO TOKA HA MAaTHUTHYIO CTPEJIKY.

17. ONBITBI, JIEMOHCTPUPYIOIIHE 3aBUCHUMOCTb CHJIBI  B3aUMOJECHCTBUS
KATyIIKA C TOKOM M MarHutra OT CWIbl TOKa W HANpaBJICHUS TOKa B
KaTyILKe.

18. MI3yueHue nercTBus MarHUTHOTO I10JIS1 HAa IPOBOJAHUK C TOKOM.

19. KoHcTpyrpoBaHue u u3ydeHue padoThl JJIEKTPOABUTATEIIS.

20. M3mepenune KII/I anexTpoaBUraTenbHON yCTAHOBKH.

21. OOBITBl MO MCCHEAOBAHUIO SIBICHUS DJIEKTPOMATHUTHOW WHIYKIMU:
UCCIIEIOBAaHNE W3MEHEHUW 3HAYEHUsT W HaIPABJICHUS HWHAYKIMOHHOTO
TOKA.

9 KUIIACC

MexaHnuyecKkue siBJICHUS.

Mexannueckoe JABWKeHHE. MarepuanpHass Touka. Cucrema OTCU€Ta.
OTHOCUTENBPHOCTh MEXAaHUYECKOTO JIBUKEHHUs. PaBHOMEpHOE MpsSAMOJIMHEIHOE
nBuxeHne. HepaBHOMepHOe mpsmolinHeiiHoe nBukeHHne. CpeqHsas 1 MTHOBEHHAs
CKOPOCTb TeJIa IPU HEPABHOMEPHOM JIBUKEHUH.

VYckopenune. PaBHOyckopeHHOe mpsiMoiuHelHOe nBmKeHue. CBoOOIHOE
nagenue. OnbiTel ["anumnes.

PaBHOMepHOE ABMKEHHE TO OKPY>KHOCTH. Ilepron m ywactora oOpaleHwus.
JluneriHas u yriioBas CKOpocTH. LIeHTpocTpeMHUTENBHOE YCKOPEHHUE.

[Tepsbiii 3akoH Hbtotona. Bropoii 3akoH HeroTona. Tpetuii 3akon HerotoHa.
[IpuHIMIT Cynepno3uLu CHJL.

Cuina ynpyroctu. 3akoH ['yka. Cuia TpeHus: cuiia TpeHHUs! CKOJIbKEHHUS, CUjla
TPEHUSI TOKOsL, IPYTUE€ BUABI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpEHHE CBOOOIHOTO
najgenus. J{Buxenue mianeT BOkpyr Connua. IlepBas xocMuueckasi CKOPOCTb.
HesecoMocTh 1 neperpys3ku.

PaBHOBecne matepuaibHOW TOYKUA. AOCOMIOTHO TBEpAOE Teno. PaBHOBecwe
TBEPAOTO TeJa C 3aKPEIUIEHHON OChIO BpaneHus. MOMEHT cuiibl. LIeHTp TskecTH.

Nmnynec Tena. M3menenue ummnynbsca. UMnynbe cuibl. 3aKOH COXpaHEHUS
MMIyJibCca. PeakTHBHOE IBUKEHHUE.

Mexannueckass pabota ¥ MOUIHOCTh. PaboTa cuil TSXKECTHU, YNPYTrOCTH,
TpeHus. CBsi3b dHepruu u padoThl. [loTeHIIMANbHAS SHEPruUs Teya, MOAHSATOTO Hal



ITOBEPXHOCTHIO 3eMJIU. [loTeHIManbHas SHEprus cKaTtoi npyxxkuHbl. Kunernueckas
sHeprus. TeopeMa 0O KMHETMYECKOM DHEPTUM. 3aKOH COXPAHEHMS] MEXAHUYECKOU
DHEPIUHU.

Jemoncmpayuu.

1.

o v A~ w

8.
9.

10.
11.
12.
13.
14.
15.
16.

HaGmionenre MeXaHUYECKOTO ABMKEHUS T€Na OTHOCUTEIBHO Pa3HBIX TEJ
OTCU€Ta.

CpaBHeHHE TyTeW W TPAEKTOPUH JBUKEHHUS OJHOTO U TOTrO K€ Tena
OTHOCHUTEIBHO Pa3HbIX TEJ OTCUETA.

N3mepeHre cKOpOCTH U YCKOPEHUS IPSIMOJIMHEHHOTO ABUKEHUSI.
HccnenoBanue npu3HaKoOB PAaBHOYCKOPEHHOTO ABUKEHHUS.

HaGmonenue nBr>XeHHs Tela MO0 OKPY>KHOCTH.

Habmonenre MexaHn4eCcKHUX SIBJICHUM, TPOUCXOSIINUX B CUCTEME OTCUETa
«Tenexxka» mnpu €€ paBHOMEPHOM U  YCKOPEHHOM  JBUXCHHUU
OTHOCHUTENIBHO KaOMHEeTa PU3KKH.

3aBUCUMOCTh YCKOPEHHS Tella OT MAacChl Tejla U JICUCTBYIOIIEH Ha HETo
CUJIBI.

HaGmronenue paBeHcTBa CHIT TPU B3aUMOJICHCTBUU TETI.

N3menenue Beca Tena Mpu YCKOPEHHOM JIBUKCHUH.

[lepenaua ummynbca Ipyu B3aUMOICHCTBUM TEI.

[IpeobpazoBaHus YHEPTUM NIPU B3aUMOIEHCTBUY TEII.

CoxpaHeHHe UMITyJIbCa IIPU HEYTIPYTOM B3aUMOJIEHCTBUM.

CoxpaHeHue UMITyJIbCa IPU aOCOIIOTHO YIIPYTroM B3aUMOJIEHCTBUU.
Habnronenmne peakTHBHOTO IBUYKEHUSI.

CoxpaHeHHe MEXaHUUYECKOM 3HEPTruy pu CBOOOTHOM MaJCHUH.
CoxpaHeHre MEXaHUUECKON SHEPIUH NPHU ABMKEHUU Tella Mo JeHCTBUEM
HpPY>KUHBI.

Jlabopamopnuie pabomot u onvimot.

1.

KoHcTpynpoBanue Tpakra Il pa3roHa W JajdbHEUIEro paBHOMEPHOIO
JBIDKCHHS IIIAPHUKA WUJIH TEICHKKH.

OmpenencHue CpeaHEH CKOPOCTH CKOJBKCHHS OpycKa WM JIBHOKCHUS
IIapyKa 1Mo HaKJIOHHOH IIJIOCKOCTH.

OmpenencHue YCKOPEHHsI Tela TP PABHOYCKOPEHHOM JIBHKEHUU TIO
HAKJIOHHOM TNTIOCKOCTH.

HccnenoBanne 3aBHCMMOCTH TYyTH OT BPEMEHH TPH PaBHOYCKOPEHHOM
JBIDKCHHH 0€3 HayaJIbHON CKOPOCTH.

IIpoBepka THUIIOTE3BI: €CIIM TPH PABHOYCKOPSHHOM JBIDKCHHH 0e3
HAaYaJlbHOM CKOPOCTH IYTH OTHOCSTCS KaK psSJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIIHE MPOMEKYTKH BPEMECHH OJIMHAKOBEI.



6. HccnenoBaHue 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXKEHUS OT CHUJIbI
HOPMAJILHOTO JaBJICHUS.
7. Omnpenenenue K03 PuIreHTa TPEHUS CKOJIbKEHUS.
8. OmnpeneneHue KECTKOCTU MPYKUHBI.
Omnpenenenue pabOThl CUJIBI TPEHHS MPU PAaBHOMEPHOM JIBH)KEHUM Teja
10 TOPU30HTAIBHON MOBEPXHOCTH.
10. OnpesiesieHde  paboOThl  CUJIBI  YIPYrOCTH TMpU  THOABEME TIpy3a C
UCIIOJIb30BaHUEM HETOJIBH>KHOTO U MOJIBHYKHOTO OJIOKOB.
11. 3yyeHue 3aKkoHa COXpaHEHUsI SHEPTUU.
Mexannveckue Koje0aHUs U BOJTHBI.

KonebarensHoe nBrxeHne. OCHOBHBIE XapaKTEPUCTUKH KOJCOAHUN: TIEPHO/I,
4yacToTa, aMIUIUTya. MareMaTuueckuil U NMpyKUHHbIA MasTHUKU. [IpeBpaiienue
SHEPTUU MPH KOJIEOATEIHHOM JIBUKEHUU.

3aryxaromme  koneOanus.  BolHykneHHole — koneOanus.  Pe3oHaHc.
Mexanudeckue BoJHBL. CBoiicTBa MeXaHWYeCKUX BOJH. [IpogonbHble
nornepeyHble BOJHBL. JlJIMHa BOJHBI U CKOPOCTh €€ pachpOCTpaHEHHUS.
MexaHudeckue BOJHBI B TBEPIOM Tele, CECMUUECKHE BOJTHBI.

3Byk. I'poMkocTh 3Byka U BbicoTa ToHa. OTpaxkenue 3Byka. MHppa3Byk u
YIABTPa3BYK.

Jemoncmpayuu.
1. HaGmonenune koneGaHuii Ten MOJ JNEWCTBUEM CHIIBI TSXKECTH WU CHIIBI
YIPYTOCTH.

HaGmronenne konebanuii rpy3a Ha HUTU U HA TIPYKUHE.

HaGmronenne BoIHYKICHHBIX KOJIEOAHUM U pe30HaHca.

PacnpocTpanenne npo0JIbHBIX 1 MTONIEPEYHBIX BOJIH (Ha MOICIIH).
HaGmronenne 3aBECUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYyCTHYECKHUMN pe30HaHC.

Jlabopamophuie pabomot u onvimot.

1. OmpeneneHWe dYacTOThl M TEpHoJa KoJeOaHW MaTEeMaTHYeCKOTro
MasTHHUKA.

o U kA W

2. OmpezeneHne 4aCTOTHI M MEpUOAa KOJIeOaHUN MPYKUHHOTO MasTHUKA.

3. HccnenoBanue 3aBUCUMOCTH TiepHoja KOJeOaHUN MOABEIICHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

4. VccmenoBaHue 3aBUCUMOCTH TIEpHO/Ia KoJIeOaHUH MPY>KUHHOTO MasiTHUKA
OT MaccChl Irpysa.

5. IIpoBepka HE3aBHCHUMOCTH TEepHOJia KojeOaHuii Tpy3a, MOJBEIICHHOTO K
HUTH, OT MAacChl Ipy3a.

6. ONbITBI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh IepHoja  KojeOaHui
MPYKUHHOTO MASITHUKA OT MACCHI TPy3a U )KECTKOCTH MPYKUHBI.



7. W3mMmepenue yckopeHusi CBOOOJHOTO MaJICHUS.
JJIeKTPOMATHUTHOE 110JI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.

ONEKTPOMArHUTHOE  MOJie.  OJIEKTpOMarHuTHele  BOiHbBL.  CBoOMCTBa
3NeKTpOoMarHuTHbIX BOJH. [llkama »nexkTpoMarHUTHBIX BOJIH. Mcmosib3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3HU.

DnekTpoMaruuTHas npupoaa cera. CkopocTe cBeta. BoiHOBBIE CBOMCTBA
CBETa.

Jemoncmpayuu.

1. CBOWCTBA JIEKTPOMAarHUTHBIX BOJIH.

2. BoyiHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie padbomot u onvimot.

1. MBydeHune CBOMCTB AJIEKTPOMArHUTHBIX BOJH C TMOMOIIBIO MOOWUIIBHOTO

TenedoHa.
CgBeTOBbBIE SIBJICHUS.

JlyueBas MOJIEJIb CBeTa. Hctounuku CBeTa. [IpssmonuHerHOE
pacnpoctpanenue ceta. 3atMeHusi Connia u JIlynsl. Otpaxkenue cpeta. Ilnockoe
3epKaio. 3aKOH OTPAKECHUS CBETA.

[Ipenomnenue cBeta. 3akoH TpejaomyeHUs cBeta. [loHOe BHYTpeHHEe
oTpakeHHe cBeTa. lcnonb3oBaHWE MOJHOIO BHYTPEHHETO OTPaXKEHUS B
ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xon nyweit B aumH3e. OnTuyeckas cucrtemMa ¢oToarmapara,
MUKpPOCKONA M Tejneckomna. ['J1a3 Kak onTHUYeckas cucTema. BIn3opykocTh H
NaTbHO30PKOCTb.

Paznoxxenne Oemoro cBera B cnektp. OmbiTel Hpeiorona. CrokeHue
CIEKTPaJIbHBIX IBETOB. J(Hcniepcus cBeTa.

Jemoncmpauuu.

[IpssMonMHEHOE pacIPOCTPAHEHUE CBETA.

OTtpakeHue CBeTa.

[Tony4yenune n300paxxeHN# B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue ceera.

Onrtruyeckuil CBETOBO/I.

Xox myueit B coOMparomiei JInH3e.

XO0JI Tyder B pacCEUBAIOIIEH JIMH3E.

[TonyueHnne n300pa>keHUI C TOMOILBIO JTUH3.

[Tpunuun neiicTBusa gortoanmnaparta, MUKPOCKOIA U TEIECKOMA.
10. Monens ri1asa.

11. Paznoxxenue 06enoro cBeTa B CIEKTP.

12. [Tonydenue 6esoro cBeTa Mpu CIOKEHUH CBETA Pa3HBIX 1[BETOB.

LW P N A WD

Jlabopamopnuie pabomwvt u onvimeot.



1. HccrmemoBanue 3aBUCHUMOCTH yIJIa OTPaKEHHUS CBETOBOTO JIyda OT yrja
MaJICHUSI.

2. M3ydeHue xapakTepUCTUK U300paKEHUs MPEIMETa B TUIOCKOM 3€pKaie.

3. HccnenoBanue 3aBUCMMOCTH yIJIa MPEJIOMIIEHUSI CBETOBOIO JIyda OT yria
NaJICHUSI Ha TPAHULE «BO3AYX—CTEKIIO».

4. Tlonmyuyenue n300pa’keHUI C TOMOIIbIO COOUpPAIOIIEH JTUH3HI.
Onpenenenue (HOKYCHOrO pacCTOSHUA U ONTHYECKON CHIIbI coOMparouiei
JIVH3BI.

6. OIBITHI 110 PA3JIOKEHUIO OEIOr0 CBETA B CIIEKTP.

7. OnbITBl IO BOCHPHUATHIO I[BETa MPEAMETOB MPU WX HAOJIOJICHUHU Yepe3
I[BETOBBIC (DUIIHTPHI.

KBanToBBI€ sIBJICHHS.

Oneitel Pe3epdopna u minanerapHas Mojenb atoma. Mojaens atoma bopa.
Hcnyckanue u norionieHrue cBera atomoM. KBaHThl. JInHeHyaThie CIEKTPHI.

PannoaktuBHOCTh. Anb(a, Oeta- U ramma-uznydeHus. CTpOCHHE aTOMHOTO
saapa. HykioHHas wmojaenb aroMHoro siapa. HM3ortombsl.  PaamoakThBHBIE
npeBpaieHus. [lepuoa nonypacnaga aTOMHBIX SJAEP.

SAnepHble peakiuu. 3aKOHBI COXpPAHEHUS 3aPsAI0BOTO M MAaCCOBOTO YHCEII.
OHeprusi CBsi3M aTOMHBIX sifep. CBs3b Macchl M 3HEpPruu. Peakuuu cuHTE3a U
nenenus anep. Ucrounuku sneprun CoJiHLA U 3BE3.

Anepnas sHepreruka. JleWcTBUS pPaAMOAKTUBHBIX HU3IYYEHUN HaA KHUBBIC
OpraHU3MBlI.

Jemoncmpayuu.

1. CHekTpbl U3Ny4YEHUS U MOTJIOUIECHUS.

2. CnexTpbl pa3IMYHBIX Ta30B.

3. Cnextp Bojopoja.

4. HabGnronenue TpekoB B kamepe BuibcoHna.

5. PabGota cuéTunka HOHU3UPYIOIIUX U3ITYUCHUH.

6. Peructpanus uznyyeHus NpUpOAHBIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamophuie pabomot u onvimot.

1. HaGnmroneHue CIIOMIHBIX U TUHEHYATHIX CIIEKTPOB M3ITyUYCHUSI.

2. HccnenoBaHnue TPEKOB: M3MEPEHUE DHEPIMHU YaCTULBI IO TOPMO3HOMY

nytu (o gororpadusim).

3. U3mepenne paanoakTUBHOTO (OHA.

IToBTOPUTEILHO-0000 1A U MOXYJIb.

[ToBTOpUTETHEHO-0000MIIAIONTUH MOAYTh IPEAHAZHAYCH /U1 CHUCTEMATU3AINH
u  0000mIeHWS  TPEIMETHOTO  COACpPXKAHWUS U ONBITA  JICITEIHLHOCTH,
MPpUOOPETEHHOTO MPU U3YUYEHHUH BCEro Kypca (PU3MKH, a TakkKe IJi MOArOTOBKHU K



OCHOBHOMY TIOCYJapCTBEHHOMY »3K3aMEHy MO (u3uKe i1 O00ydaroluxcs,
BBIOPABILIKX 3TOT Y4E€OHBIN NpeaMer.

[Ipu M3ydyeHHH AAHHOTO MOJIYJIS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JEeSTENbHOCTH, HA OCHOBE KOTOPBIX 00ECIEeYMBAETCS TOCTHXKEHHE MPEIMETHBIX U
METalpeMETHBIX  IJAHUPYEMBIX  Pe3ylbTaToB  OOydeHus, (popMupyercs
€CTEeCTBEHHOHAYYHAsTPAMOTHOCTh: OCBOCHHME HAyYHBIX METOJIOB HCCIIEAOBAHMS
ABJIICHUA TPHUPOABl M TEXHUKHU, OBIAJCHUE YMEHUSMU OOBACHATH (HU3UUECKUE
ABJICHUS, TPUMEHSS TOJIyYCHHbIE 3HAHUSA, pellaTh 3a7aud, B TOM YHCIIE
KayeCTBEHHBIE U SKCIIEPUMEHTAJIbHBIE.

[TpuHIMNIUANBHO AESATENBHOCTHBIN XapakTep JaHHOTO paszjeria peaiu3yercs
32 CY€T TOrOo, YTO OOyYalolluMecs BBIMOJHAIOT 3aJaHus, B KOTOPBIX WM
[peJIaraeTcs:

Ha OCHOBE TIOJYYCHHBIX 3HAHMM paclo3HaBaTh W HAYYHO OOBSICHATH
(duznueckue sIBICHHS B OKPYXKaIOIel TPUPOJIe U OBCEIHEBHON KU3HU;

UCIIOJIb30BaTh HAYYHbIE METO/IbI UCCIIEIOBAHMS (DU3NUECKUX SIBICHUM, B TOM
quclie JUIsl IPOBEPKU TMIIOTE3 U MOJTYUYEHHUS TEOPETUUECKUX BHIBOJIOB;

OOBSCHATh HaAYYHBbIE OCHOBBI HanboJiee BaXKHBIX JOCTHKEHUNW COBPEMEHHBIX
TEXHOJIOTUHM, HalpUMep, MPAKTUUYECKOTO UCIOJIb30BAHUS Pa3IMYHbIX UCTOYHUKOB
HHEPrUM Ha OCHOBE 3aKOHA IPEBPAILECHUS U COXPAHEHMsI BCEX U3BECTHBIX BHUJIOB
SHEPIHH.

Kaxngas wu3 TemM JaHHOrO MOIyJs BKJIKOYAET AKCHEPHUMEHTAIbHOE
UcclieZloBaHUEe 00o0IIaromero xapakrepa. Mofyib 3aBepuiaeTcs NpPOBEACHHEM
JMarHOCTUYECKOW U OLIEHOYHOM paboThI 32 KypC OCHOBHOI'O 00111ero 00pa3oBaHMsL.

IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHMA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3ydenne ¢u3uku Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs HAINPaBICHO
Ha JOCTH)KCHHE JTUIHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIBHBIX
PE3YNIBTATOB.
B pesynbraTe n3ydenns puU3NKKM Ha ypOBHE OCHOBHOT'O 00IIEro 00pa3oBaHUs
y oOyugarorierocss OyayT copMHUpPOBaHBI CICIYIONINE JTUIHOCTHBIC PE3yJIbTaThl B
JaCcTH:
e 1) mnaTpHMOTHYECKOr0 BOCIIMTAHMS:
e - MIPOSIBJICHUE MHTEPECA K UCTOPUH M COBPEMEHHOMY COCTOSHUIO POCCHICKOMN
bu3nUecKor HAYKH;
e - IIEHHOCTHOE OTHOIIEHHUE K TOCTIKCHHSIM POCCUNUCKHUX YUIEHBIX-(U3UKOB,;
e 2) rpa:kKIaHCKOT0 U TYXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA
e - TOTOBHOCTHh K aKTUBHOMY YYacCTHIO B OOCYKICHHH OOIICCTBEHHO3HAYMMBIXU
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTHUYCCKUM MPUMECHEHUEM JTOCTIKCHHM
busuky;



- OCO3HAHUE BAXKHOCTH MOPAIBHO-3THUYECKUX NPUHUUIIOB B AEATEIBHOCTH
y4E€HOTO;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

- BOCIIPUATHE 3CTETUYECKUX KauyecTB (PU3UYECKOM HayKu: €€ rapMOHHMYHOIO
NOCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NTO3HAHMUS:

- OCO3HAaHHME IIEHHOCTH (PU3MYECKOW HAYKH KaK MOUIHOTO HWHCTPYMEHTA
IIO3HaHUsI MUpPA, OCHOBBI PAa3BUTUs TEXHOJIOTHM, BaXXHEMIIEH COCTaBIAIOLIEH
KYJbTYpBI;

- pa3BUTHE HAy4YHOM JIOO03HATEIBHOCTH, MHTEpeca K HCCIeI0BaTEIbCKON
NEATEIbHOCTH;

5) d¢opmupoBaHMs  KYJBTYPbl 3I0POBbS W  IMOLHMOHAJIBLHOIO
0J1aronosIy4us:

- OCO3HaHME IIEHHOCTH Oe30macHoro oOpa3a U3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXKHOCTH TMpaBuil OE30MacHOro TMOBEACHUS Ha
TPAHCIOPTE, HA JIOpOrax, C AJIEKTPUYECKUM U TEIJIOBBIM OOOpPYAOBAHHEM B
JOMalIHUX YCIOBUAX;

- chOpMHUpPOBAaHHOCTh HaBbIKa pe(ieKcuu, MpU3HAHHWE CBOETO IpaBa Ha
OIIMOKY M TAKOTO K€ MpaBa y APYroro 4eJoBeKa;

6) Tpy10BOr0 BOCIIMTAHMS

- aKTHUBHOE YYacTHE€ B PEIICHHHM MNPAKTUYECKUX 3a7ad (B paMKaxX CEMbH,
oOpa3oBaTelbHOM  OpraHu3allid, TropoAa, Kpas) TEXHOJIOTHYECKOH |
COLIMAJILHOM HANpPaBJICHHOCTH, TPEOYIOUIMX B TOM 4YHUCIE U (U3HUUYECKUX
3HAHUM;

- IHTEPEC K MPAKTUIECKOMY U3yUEHHUIO MPOodeCcCuii, CBI3aHHBIX C HU3HKOM;

7) 3K0JI0THYeCKOTr0 BOCIIUTAHUS:

- OpHEHTalMsl Ha TPUMEHEHHE (PU3NYECKUX 3HAHWM I pEIIeHHs 3a7ad B
o0nacTu OKpy’Karouieil cpeapl, MIaHUPOBAHUS MOCTYNKOB W OLEHKH HX
BO3MOXHBIX ITOCIEACTBUI JIJIs1 OKPYKAIOLIEN CPENbI;

- OCO3HAHHUE IJI00ATBHOTO XapaKTepa SKOJIOIMUYECKUX MpoOsieM U MyTed ux
peleHns;

8) amanTanum K U3MEHAKIHUMCH YCJIOBUSAM COLUMAJIBHOM U NPHPOAHOMU
cpeabl:

- NOTpeOHOCTh BO B3aUMOJEWUCTBUU TPHU BBHINOJHEHUH HCCIEAOBAHUN H
OPOEKTOB (U3UYECKON HAMpPaBICHHOCTH, OTKPBITOCTh OMBITY MU 3HAHUSIM
APYTuX;

- TIOBBIIICHUWE YPOBHSA CBOEHM KOMIIETEHTHOCTHM 4Y€pe3 NPAKTHYECKYIO
NEeATEIIbHOCTB;



- IOTPEOHOCTh B ()OPMUPOBAHUM HOBBIX 3HAHMI, B TOM 4YHUCIIE€ (POPMYIHPOBATH

U], TIOHSATHUS, TUTIOTE3bI O (PU3NYECKUX O0BEKTAX U SBICHUSX;
e - OCO3HaHHE JIePUIUTOB COOCTBEHHBIX 3HAHUM U KOMIETEHTHOCTEN B 00JacTU

duzuky;
e - IUIAHUPOBAHHUE CBOETO pa3BUTUS B NPUOOPETEHUU HOBBIX (PUINYECKUX

3HAHMHU;

e - CTPEMJICHHE aHAJIM3UPOBATH U BBISBIATH B3aUMOCBS3HM MPUPOIBI, 0OIIECTBA U
SKOHOMMKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (DU3UUECKUX 3HAHUM;

e - OLEHKAa CBOMX [JEUCTBUM C YYETOM BIIMSAHHUS Ha OKPYXKAlOIIYK Cpexdy,
BO3MOXKHBIX TJI00AJIBHBIX MMOCIIEICTBHIA.

METAINPEIMETHBIE PE3YJIbTATBI

B pesynbTaTe OCBOCHHS MpOTrpaMMbl 1O (U3MKE HA YpPOBHE OCHOBHOTO
oO1rero oopa3zoBanus y o0ydaromierocst OyayT chopMUpOBaHbI MeTanpeaMeTHbIE
pe3yJbTaThl, BKIIFOYAIOIINE TO3HABATEIbHBIC YHUBEPCAIbHBIC YUCOHBIC ICHCTBHS,
KOMMYHUKAaTUBHBIC  yYHHBEPCAJbHBIC  Y4eOHBIC  JICHCTBHSI,  PETYJISATHBHBIC

YHUBEPCAJIbHbIC yUEeOHBIC IEUCTBHUS.

Ilo3naBaTe/ibHbIe yHUBEpPCAJbHbIE Yy4eOHbIE JeiicTBUS

Ba3oBble JJornuecKkue 1eicTBUA:

BBISBJISITh M XapaKTEpHU30BaTh CYIIECTBEHHbIE TMPU3HAKA OOBEKTOB
(stBTIEHMI);

YCTaHABJIMBAThH CYIIECCTBEHHBIN MPU3HAK KIAacCU(UKAIIMN, OCHOBAHUS IS
000011IeHNS ¥ CpaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B pacCMaTpUBaeMbIX (hakTax,
JTAHHBIX U HAOMIOJIEHUAX, OTHOCSIINXCS K (DU3UYECKUM SIBIICHUSIM;
BBISIBJISITh TPUYUHHO-CIICJICTBEHHBIE CBS3M TPH WU3YyYEHUU (U3HUECKHUX
SIBJICHUN W TIPOIIECCOB, JENATh BBIBOJBI C MCIIOJIH30BAHUEM JICTYKTUBHBIX
U UHIYKTUBHBIX YMO3AaKIIOUEHUH, BBIBUTATh TUIIOTE3BI O B3aMMOCBSI3IX
(bU3UIECKUX BEITNYNH;

CaMOCTOSATETILHO BBIOMpPATh CHOCOO perieHus y4eOHOM (Qu3nuecKon
3a7aun (CpaBHEHHUE HECKOJIbKMX BapHaHTOB pEIICHHs, BbIOOpP Haubosee
MOJIXOJISAIIETO C YIETOM CaMOCTOSATEIHLHO BBIJICIICHHBIX KPUTEPHUEB).

Ba3oBble ucciaenoBarejabcKkue AeCTBHUA.

UCII0JIB30BAaTh BOIPOCHI KaK UCCIIEI0BATENIbCKUN HHCTPYMEHT MMO3HAHNS;
MPOBOJIUTH MO CAMOCTOATENIBHO COCTABJIEHHOMY ILUIaHY OIBIT, HECIOXKHBIN
bU3UYEeCKU IKCIIEPUMEHT, HEOOJIbIIOE HCCie0oBaHuE (PU3NUECKOTO
SIBJICHUSL;



OIICHMBAaTh HA MPUMEHUMOCTb U  JOCTOBEPHOCTh HMH(MOpMAIIHUIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WM 3KCIIEPUMEHTA;

CaMOCTOSITEIbHO (GOPMYIUPOBATH 00OOIIEHHUS U BBIBOJIBI IO pE3yJbTaTam
MPOBEIEHHOTO HAOIIOACHMS], OIIbITA, UCCIIECOBAHUS;

IPOTHO3UPOBATH  BO3MOXKHOE JajbHElIlee pa3BUTHE  (PU3UUECKUX
IIPOIIECCOB, a TAK)KE BBIABUTATH MPEIOIOKEHHUS 00 UX pa3BUTHH B HOBBIX
YCJIOBUSIX M KOHTEKCTaX.

Pab6ora ¢ undgopmanmeii:

NPUMEHSATH Pa3IMYHbIC METOJIbI, MHCTPYMEHTHI U 3alpOChl MPU MOUCKE U
orOope WH(POpPMAIMM WA JTaHHBIX C y4ETOM MPEIIOKCHHOW YYCOHOU
dbuznveckon 3anauu;

aHAJM3UPOBATh, CUCTEMAaTU3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3TUYHBIX BUIOB M OPM TPEICTABIICHHUS,

CaMOCTOSATCJILHO ~ BBIOMPATh ONTUMAJIbHYI (OpMY TpECTaBICHUS
uHpOpMAIlMK W WUIIOCTPUPOBATh pEIIacMble 3a7a4d  HECIOKHBIMU
CXEMaMH, IharpaMMaMu, HHOU rpauKOi ¥ X KOMOWHAIIUSIMH.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBUSA:

B X0Ji¢ OOCYXJCHHsS y4eOHOTO MaTepuaja, pe3yiabTaToB J1abOpaTOPHBIX
paboT M MPOEKTOB 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYX1aeMOU TEMBbI U
BBICKA3bIBaTh HJICH, HAIlCJICHHBIC Ha pEIICHHWE 3a/Jauydl W IOAJep KaHne
0J1aroxenaTeIbHOCTH OOIIEHUS;

COTIOCTABIISAITh CBOM CYXICHHS C CYXICHUSAMH JPYTHX YYaCTHHUKOB
aranora, oOHAPYKUBATh Pa3IMIMe U CXOJICTBO TTO3HIIHIA;

BBIPAKAaTh CBOIO TOUKY 3PCHHSI B YCTHBIX U MMCbMEHHBIX TEKCTAX;
MyOJINYHO TPEACTABIIATH PE3YJIBTATHI BBIMOJTHEHHOTO (PU3HUECKOTO OTIBITa
(3KCTIEpUMEHTA, UCCIICIOBAHNUS, TIPOCKTA);

NOHMMAaTh M  HWCIOJB30BaTh  MPEUMYIIECTBA  KOMaHTHOW U
UHANBUAYaTbHON paboOThl MpPH PENICHUH KOHKPETHOW (PU3NUYECKOU
poOIeMBI;

NPUHUMATH 1IEJTM COBMECTHOW NESITEIbHOCTH, OPTaHU30BHIBATH JCHCTBUS
no e€ IOCTIKCHUIO: paclpeieNsaTh poJid, OOCYKIaTh TPOIECCH H
PE3yNIBTaThl COBMECTHOM paboThI, 0000111aTh MHEHUS HECKOJIBKUX JIIOJICH;
BBITIOJHSTH CBOIO YacTh palOTHI, JOCTUTAs KAYECTBEHHOTO pe3yibTaTa 1o
CBOEMY HAMpPABICHUIO W KOOPJAWHUPYS CBOM JCUCTBUS C JPYTUMH
YJICHAMH KOMAaH]Ibl;

OIICHMBATh KA4eCTBO CBOETO BKJIaJa B OONIMN MPOMYKT MO KPUTEPHUSM,
CaMOCTOATEIHLHO C(OPMYIHMPOBAHHBIM yUYACTHUKAMH B3aUMOJICHCTBU.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH



Camoopranusanus:

BBISIBJISATH MPOOJIEMBI B JKU3HEHHBIX M Y4E€OHBIX CUTYyalHsIX, TPEOYIOMIMX
JUTsl petieHust (GU3NYEeCKUX 3HaHU;

OPUEHTUPOBATBCS B  PA3NMUYHBIX MOAXOAAX HPHUHATHS  pELIECHUU
(MHOMBUIyallbHOE, TPUHATHE PEIICHHUs B TpyNNe, MNPUHSATHE PpEelIeHUuN
rpynmnoim);

CaMOCTOSATEILHO COCTABIIATH AITOPUTM PELICHUs PU3NUECKON 3a7a4u WK
IUIaHA MCCIEAO0BAaHUSA C YyYETOM HMEIOLIMXCSA PECypCcOB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBATh Mpe/jlaraeMble BApUAHThI PEIICHHUI;
JienaTh BBIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, IMOLMOHAJIbHBIH HHTEJJICKT:

JlaBaTh aJI€KBATHYIO OLIEHKY CUTYAallMH U MpeiaraTh IiaH e€ U3MEHEHUS;
OOBSACHATh NPUUMHBI  JOCTHXKEHUSA  (HEJIOCTHXKEHHs])) pPEe3yJIbTaToOB
JeSITEeIbHOCTH, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTUBBI B JIESITEILHOCTh (B TOM YHUCJIE B XOJ BBHIMOJHEHUS
¢u3Mueckoro MCClIeNOBaHUS WM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENICTB, W3MEHHUBIIMXCS CHUTYyallMi, YCTAaHOBJICHHBIX OIIMOOK,
BO3HUKIINX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHE PE3YJIbTATA LIEJIN U YCIOBUSAM;

CTaBUTh ce€0s1 Ha MECTO JPYroro 4eloBeKa B XOJI€ CIopa WIM JUCKYCCUH
Ha HAy4YHYI0 TEMY, IOHUMAaTb MOTHBBI, HAMEPEHUS U JIOTUKY APYTOro;
IpU3HABATh CBOE MPaBO Ha OLIMOKY MpH pelleHuu (PU3NUECKUX 3a]ad WIn
B YTBEP)KJCHUSAX HAa HAYYHbIE TEMBI U TAKOE K€ IPABO APYTOro.

INPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenusi B 7 Kiacce mpeIMETHbIC PE3yIbTaThl HA 0230BOM YPOBHE

JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

UCTIONIb30BaTh  TMOHATHA: (U3UYECKHEe W  XUMHUYECKHE  SBIICHUA,
HAOJIIO/ICHNE, DKCIIEPUMEHT, MOJIeNb, TUIOTE3a, CAMHMIIBI (U3HMUECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHMS BeulecTBa (TBEpIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYECKOE JBUKEHHE (PaBHOMEPHOE,
HEpPaBHOMEpPHOE, MPSMOJUHENHOE), TPACKTOpHUS, PaBHOACHCTBYIOIIAS
cuna, nedopmanus (ympyras, IJ1aCTUYECKast), HEBECOMOCTb,
COOOTIAIOIINECS COCY/BL;

paznuyarh sBiaeHUS (auddys3us, TEIIOBOE IBIKEHHWE YACTHI] BEIICCTBA,
paBHOMEpHOE  JBWKECHHE, HEPAaBHOMEPHOE  JIBIDKEHUE,  HWHEpUus,
B3aUMOJICHCTBHE TEJl, PABHOBECUE TBEPABIX TEN C 3aKPEIUIEHHOW OCHIO
BpallleHus, Mepeaavya AaBieHUsT TBEPABIMU TeJIAMH, XUIKOCTAMHU U
razamu, arMocdepHoe [aBlieHHE, IUIaBaHWE TeJ, MpPEeBpaIlCHUS



MEXaHUYECKON SHEpPruu) Mo OMNUCAHUIO UX XapaKTEPHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3UUYECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBIICHHE U3YUYCHHBIX  (PU3UUECKUX  SIBICHUUA B
OKpYXKaloleM MHUpe, B TOM 4ucie (U3UYECKHE SIBICHUS B MPUPOJIE:
NPUMEPBI JIBUKEHUSI C PA3IMUYHBIMU CKOPOCTSAMHU B >KMBOM U HEXKUBOU
NpUPOJE, NCHUCTBHE CWIbI TPEHUS B MPUPOAE M TEXHHUKE, BIUSHUE
aTMOC(EpHOro JaBJCHUS Ha KUBOW OpraHu3M, IJIaBaHHWE PHIO, phlUuaru B
TEJIe YeJlOoBeKa, MPU 3TOM MEePEBOAUTH MPAKTHUUECKYIO 3a7a4y B y4eOHYIO,
BBIICJISITH CYIIECTBEHHbBIE CBOMCTBA (MTPU3HAKN) (PU3UUECKUX SIBICHUM;
OMHUCHIBATh U3YYCHHBIC CBOMCTBA TN M (PM3UYECKUE SIBJICHUS, UCIOJIb3YS
dbuznyeckue BeauyuHBI (Macca, 00bEM, IUIOTHOCTH BEIIECTBAa, BpeMs,
MyTh, CKOPOCTb, CPEAHSASI CKOPOCTh, CHJIa YIPYTOCTH, CUJIa TSKECTH, BEC
Tena, Cujia TpeHHs, JAaBieHue (TBEPAOro Tesa, KUIKOCTH, Trasa),
BBITAIKUBAIOIIASI CUJIA, MEXaHW4YecKass paboTa, MOIIHOCTh, IJIEYO CHJIBI,
MOMEHT CHWJIbI, KOA(POUIMEHT TI0JIE3HOTO JICMCTBUS MEXaHU3MOB,
KMHETUYECKasi W TOTEHIHUAJIbHAS JHEPTus), NP OMHCAHUU TPaBUIBHO
TPaKTOBaTh  (PUBMYECKUA  CMBICT  HMCIOJB3YEMBIX  BEJIMYMH, HUX
0003Ha4YeHUS W EIUHUIIBI (U3NYECKUX BEJIUYMH, HAXOJIUTh (HOPMYJIBI,
CBSI3BIBAIONINE JAaHHYIO (DU3UYECKYIO BEJIMUMHY C JPYTUMU BEJIMYMHAMU,
CTpOUTH TpaUKu N3YUEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BETUYHH;
XapaKTepu30BaTh CBOMCTBA Tes, (U3MUECKUE SBJICHHUS W TMPOIECCHI,
UCIIONIBb3YSl TIpaBUJIa CIOXKEHHUs CUJl (BAOJb OJHOM MpsMOil), 3aKoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBUJIO paBHOBeCHs pblyara (0i0ka),
«30JI0TO€ TPaBUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHHYECKOH
SHEPruu, TpU HTOM JaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHa U
3aIUCHIBATh €M0 MATEMATUYECKOE BBIPAKECHUE;

OO0BSACHATH (M3UUECKHUE SABIICHUS, TIPOIIECCH U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyallud MPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa:
BBISIBJISITh TIPUYMHHO-CIIC/ICTBEHHBIE CBS3H, CTPOUTH OOBsicHEeHWE U3 1—2
JIOTUYECKUX IIArOB C OMOpOi Ha 1-2 M3yYEHHBIX CBOMCTBA (U3MYECCKUX
SBJICHUM, (PU3NIECKUX 3aKOHA WIIH 3aKOHOMEPHOCTH;

pemaTth pacu€THble 3a7ayd B 1—2 JEHCTBHS, HCMOJB3YS 3aKOHBI U
dbopMyibl, cBs3bIBaOMNE (U3MYECKUE BEIMYMHBI: Ha OCHOBE aHaIM3a
YCIJIOBHS 3aJlaud 3aMHUChIBaTh KPATKOE YCIOBUE, MOACTABIATh (PU3NUYECKUE
BEJIMYUHBI B (OPMYJIBI M TPOBOAUTH PACUYETHI, HAXOJIUTH CIPABOYHBIC
JaHHbIE, HEOOXOUMBIE IJIsl PEUIeHUs 3aJ]a4, OIIEHUBATh PEATUCTUYHOCTh
MOJTYYCHHON (DU3UYECKON BEIIMYNHEI;

pacro3HaBaTh NPOOJEMBbI, KOTOPbIE MOXKHO PEIIUTh MPU MOMOIIU
(bU3UYECKUX METOJIOB, B ONMCAHUU UCCIICIOBAHUS BBIIEISATh MPOBEPIEMOE



NpeanojaoxkeHue  (TUmoresy),  pasidyaTb U HHTEPIPETUPOBATH
MOJIYYeHHBI PpEe3yJbTaT, HAXOJIWUTh OIIMOKM B XOJ€ OMNbITa, JeJaTh
BBIBOJIBI T10 €r0 pe3yibTaTam,

MPOBOJUTH OMBITHI 1O HAOMIONECHUIO (PUBMYECKUX SBJICHUH WIH
buznIecKux CBOICTB TEI: bopmMynIHpoBaTh IPOBEPAEMBIEC
IPEANOoNIoXKEHUsS, COOUpPATh YCTAHOBKY U3 MPEAJIOKEHHOIO 000pY1I0BaHNUS,
3aMMChIBATh X0/ ONbITA U (DOPMYIUPOBATH BHIBOJIBI;

BBIMOJHATh MpPSMbIE U3MEPEHHUs PACCTOSHUS, BPEMEHM, Macchl Tea,
o0béMa, CHJIBI M TEMIEepaTypbl C UCIHOJb30BAHMEM aHAJOrOBBIX W
upoBbBIX TPUOOPOB, 3aMUCHIBATh MOKa3aHUS MNPUOOPOB C YYETOM
3aJ1aHHOM a0COJIOTHOM MOrPEIIHOCTH U3MEPEHU;

IPOBOAUTH UCCIEI0BAHNE 3aBUCUMOCTH OJTHON (PU3NYECKON BETMYUHBI OT
JIpYrodl C HCHOJIb30BAHUEM MPSAMBIX H3MEPEHUH (3aBUCHMOCTH TMYTH
PaBHOMEPHO JBIDKYIIETOCS Tejla OT BPEMEHHU [IBXKEHUS Teja, CHIIbI
TPEHMSI CKOJIBKEHHUS OT Beca Tella, KauecTBa 00paboTKU MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CWJIBI TPEHHS OT IUIOLIAJN CONPUKOCHOBEHUS TEJ, CUJIbI
YIPYrOCTU OT YAJIMHEHUsS MPYKUHbBI, BHITAIKUBAIOIIEH CUJIBI OT 00bEMa
NOTpY>KEHHOMN YacTU Tela U OT TUIOTHOCTH KUJIKOCTH, €€ He3aBUCHUMOCTHU
OT TUIOTHOCTH Te€Ja, OT TIyOUHBI, HA KOTOPYIO MOTPYKEHO TEJO0, YCIOBUM
IUTaBaHUS TeJ, YCJIOBUN paBHOBECHSl pbhluara U OJOKOB), y4acTBOBAaTh B
IUIAHUPOBAHWM  Y4eOHOTO HCCIEOBaHUsA, COOUpATh YCTAHOBKY U
BBITIOJHATh M3MEPEHUs, CIeNys MpeUIoKEHHOMY IUIaHy, (UKCHpPOBATH
pE3yNbTAThl TMOTYYEHHON 3aBUCUMOCTH (DU3UYECKUX BEIUYMH B BUJC
NPEIJIOKEHHBIX TaOIUI] U TpadUKOB, NENaTh BBIBOJABI MO pe3yJbTaTaM
UCCJICIOBAHUS;

IPOBOAUTH KOCBEHHBIE HM3MEpPEHUS (U3UYECKUX BEIWYMH (IIOTHOCTH
BEIIECTBA JKUAKOCTH M TBEPAOTO Tejla, CUJa TPEHHUSI CKOJIBKEHUS,
NABJICHHE  BO3/AyXa, BbITAJIKMUBAIOIIAs CWiIa, JEWCTBylOIass Ha
HOrpY’XEHHOE B JKUIKOCTh TEJO, KO3((UIMEHT IMOJIE3HOTO JEeHCTBUS
OPOCTBIX MEXaHU3MOB), CJHEAys MPEAIOKEHHON MHCTPYKIHUHU: IIPH
BBINIOJTHEHUN W3MEPEHUN COOMpATh HKCIIEPUMEHTAIbHYI0 YCTaHOBKY H
BBIYHCIISITh 3HAUEHUE UCKOMOW BEJIMYHHBIL;

coOmI01aTh TIpaBUiIa TEXHUKU O€30MaCHOCTH TIpH paboTe ¢ 1abopaTOpHBIM
0o0opyT0BaHUEM;

yKa3bplBaTh MPUHILMIBI JIEUCTBUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BEChl, TEPMOMETpP, AMHAMOMETpP, COOOIIAIONIMECS COCYAbl, OapomeTp,
pbluar, MOABUKHBIN U HEMOABUKHBINA OJIOK, HAKIIOHHAS TJIOCKOCTh;
XapaKTepU30BaTh MPUHLMIBL  JEUCTBUA U3YYEHHBIX HOpHOOpPOB U
TEXHUYECKUX YCTPOMCTB € ONOPOM HAa HUX ONHCaHUS (B TOM YHCIE:



MOJAIIUIIHAKYA, YCTPOMCTBO BOJONPOBOJA, THUIAPABIMYECKHN Ipecc,
MaHOMETp, BBICOTOMED, MOPIIHEBOM HACOC, apEOMETP), UCTIONb3YS 3HAHUS
O CBOMCTBaxX (PpU3MYECKUX SBJICHUA M HEOOXOAUMBbIE (HPU3UUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OpUBOAUTHL  HpuUMEpbl  (HaXoauTh  MHGOpPMAIMI0O O  MpPUMEpax)
NPAKTUYECKOTO HCIOJIb30BaHUSL (PU3NYECKUX 3HAHUN B TMOBCEIHEBHOM
KU3HU 7151 oOecrieueHus: 0€30MacHOCTH MpHU O0pallleHuH ¢ nMpudopaMu U
TEXHUYECKUMU YCTPOICTBAMHU, COXpPAHEHUs 3J0pPOBbS U COOJIIOICHUS
HOPM 3KOJIOTHYECKOTO MOBEICHHS B OKPY KAIOILEH CpeJie;

OCYHIECTBJISITh OTOOpP HMCTOYHMKOB HH(opmauuu B HWHTepHeTe B
COOTBETCTBHHM C 33JJaHHBIM TTOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOIIUXCS
3HAHUM M TyTéM CpPaBHEHUSA PA3IUYHBIX HCTOYHUKOB BBLICIATH
uH(pOpMaIIMIO, KOTOpasi SABIAETCS MPOTUBOPEUYUBOM WM MOXKET OBITh
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPH BBHITIOJHEHUU YYEOHBIX 3aJaHUM HAYyYHO-TIOMYJISIPHYIO
AUTEepaTypy (PU3MYECKOTO  COJEp)KaHUs, CIPaBOYHbIE MaTepHaIbI,
pecypcel cetn MHTepHeT, BrageTs npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeobpazoBaHusi HHGOPMAIIMU U3 OJHON 3HAKOBOM CHCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MHCbMEHHbBIE U YCTHBIE COOOIIEHMS Ha
OCHOBE 2—3 UCTOYHMKOB MH(pOpMaluu (HU3NUECKOrO COAEPIKAaHUS, B TOM
quciae MyOJaMYHO JeNaTh KpaTKHe COOOLIEHHsSI O pe3yibTaTax IMpPOEKTOB
WK y4eOHBIX HCCIENOBaHUM, NpU OSTOM TPaMOTHO HCHOJIb30BATh
U3yYEHHBIH TOHATUHHBIA amnmapaT Kypca (U3MKH, COIPOBOXKIATh
BBICTYIIJICHUE NIPE3CHTALUEH;

OpY BBINOJIHEHUHU Y4YEOHBIX INPOEKTOB U HCCIECJOBAHUN paclpeaesiTh
00513aHHOCTH B TpYyIII€ B COOTBETCTBHM C IIOCTABJIEHHBIMH 3aJja4aMH,
CIIEIUTh 3a BBIOJHEHHEM IUIAHA JEWCTBHI, AaJEeKBAaTHO OLICHUBATh
COOCTBEHHBI  BKJaX B  JESATENIBHOCTb  TIPYMIbI,  BBICTPAUBATh
KOMMYHHUKaTHBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOLIUX.

K xoniy oOyuenusi B 8 Kiacce mpeMeTHBIC PE3yIbTaThl HA 0230BOM YPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

VICIIOJIb30BATh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JBUKECHUE
aTOMOB M MOJIEKYJI, arPEraTHBIE COCTOSIHUA BEIIECTBA, KPUCTAIIINUECKUE U
amop(HBIE Tena, HACBHIIEHHBIM W HEHACHIIICHHBIA TMap, BIAXHOCTH
BO3/yXa, TEMIIEpaTypa, BHYTPEHHSS DHEPIUs, TEIUIOBOM JBUIATEIb,
3JIEMEHTAPHBIN AIEKTPUUECKUM 3apsill, dIEKTPUUECKOE IOJIe, POBOIHUKH
Y TUBJIEKTPUKH, TOCTOSTHHBIN 3JIEKTPHUYECKUM TOK, MarHUTHOE TOJIE;

pasznuuath SBJICHUS (TEIUIOBOE paCIIMpEHHE M CKaThe, TeIvionepenaya,
TEIUIOBOE PAaBHOBECUE, CMAUYMBAHUE, KANUJUISIPHBIC SIBICHUSA, HUCIIAPEHHUE,



KOHJICHCAIUsl, TUIaBJICHUE, KpHUCTa/uM3anus (OTBEpACBaHUE), KUIICHUE,
TeIUIonepe1aya (TeTIONPOBOHOCT, KOHBEKIHUS, U3ITy4YeHUE),
AJEKTpU3alus TEJ, B3aUMOJICHCTBUE 3apsAOB, NCHUCTBUS AIEKTPUUECKOTO
TOKa, KOPOTKOE€ 3aMBIKaHWE, B3aUMOJCUCTBUE MATrHUTOB, JIEHCTBUE
MAarHUTHOTO TOJIsI Ha MPOBOJHUK C TOKOM, SJIEKTPOMArHUTHAs UHIYKITUS)
0 ONHCAaHUID MX XapaKTEPHbIX CBOMCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3HUECKOE SIBJICHUE;

pacrio3HaBaTh MPOSIBIICHHE M3YUYCHHBIX  (PU3UUECKUX  SIBICHUH B
OKpYXKaroleM MHUpe, B TOM 4ucie (U3UYECKHE SIBJICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSKEHUE W KaNWUISIPHBIE SIBICHHUS B MPUPOJE,
KpUCTaUIbl B Mpupoje, uznydeHue CoJsiHIa, 3amMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, dJIEKTPUUECKUE
SBJICHUSI B aTMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noyie 3emiid, Jped( IMOTI0COB, POJb MAarHUTHOTO TMOJS JJIS KU3HU Ha
3emiie, MOJISIPHOE CUSIHUE, MPU ATOM MEPEBOAUTH MPAKTUUYECKYIO 3a/1a4y B
y4eOHYI0, BBIICNISTH CYIIECTBEHHbIE CBOWMCTBA (NMPU3HAKU) (PU3MUECKUX
SIBJICHU;

OMHCHIBATh U3YYCHHBIC CBOMCTBA TN M (PM3UYECKUE SBJICHUS, MUCIIOJIb3YS
dbu3nveckue BEIMYUHBI (TeMIlepaTypa, BHYTPEHHSS SHEPTHUs, KOJIUIECTBO
TEIUIOThI, YJIE€JbHAsl TEIUIOEMKOCTh BEIIECTBA, YHAEIbHAS TEIUIOTa
IJIaBJICHUSA, YJeNdbHas TeIIoTa MapooOpa3oBaHus, YeldbHAs TEIIoTa
CrOpaHusi TOIUIMBA, KOA(DQPUIIMEHT TMOJIE3HOTO JEWCTBHUS TEIJIOBOMN
MAIIMHbI, OTHOCHUTEJIbHAs BIIAXKHOCTh BO3AYyXa, JJICKTPUYECKUU 3apsl,
CWJIa TOKAa, JJICKTPHUYECKOE HANPSIKEHUE, COMPOTUBIICHUE MPOBOJHHUKA,
yIEIbHOE  CONPOTHUBJICHHWE  BEIIecTBa, pabdora W MOIIHOCTH
AJIEKTPUYECKOTO  TOKa), TMpU ONHUCAHWM TMPABUIBHO  TPaKTOBATh
(U3UYECKUI CMBICT HMCIOJB3yEMbIX BEJIUYUH, O003HAUCHHS U EIUHHUIIBI
(GU3UYECKUX BEIMYHH, HAXOAWTh (POPMYJIBI, CBS3BIBAIOIINE JTAHHYIO
(GU3UYECKYI0 BEIMYMHY C JAPYTUMH BEJIMYMHAMH, CTPOUTH TpauKu
W3YYEHHBIX 3aBUCUMOCTEH (DU3NUSCKUX BEIUIMH;

XapaKTEePU30BaTh CBOMCTBA Tel, (PU3MYCCKHUE SBICHUS M IPOIECCHI,
WCMOJIb3Ys OCHOBHBIE ITOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOpUU
CTPOCHHUS BEIIECTBA, MPUHIIMI CYIEPIO3UIMHU ToJel (Ha Ka4yeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsa, 3akoH Oma I ydacTKa IeH, 3aKOH
JIxoyns—JleHna, 3akOH COXpaHEHWs JHEPruy, IMpU OTOM J1aBaTh
CJIO0BECHYI0 (OPMYJIHMPOBKY 3aKOHA M 3alMCHIBATh €r0 MaTeMaTUYECKOE
BBIPAKECHUE;

OOBSCHIATh (PU3MYECKUE MPOIIECCHl U CBOWCTBA TEJI, B TOM YHCIE U B
KOHTEKCTE CHUTYyallMil MPAKTUKOOPHUEHTUPOBAHHOI'O XapaKTepa: BBISBIISATH



MPUYUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH OOBACHEHUE U3 1—2 JTOTMYECKUX
iaroB ¢ omnopod Ha 1-2 U3y4eHHBIX CBOWCTBA (PUBMYECKHUX SIBICHUM,
(pU3HUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTe pacu€THble 3aJadyd B 2—3 JEUCTBHS, HCHOJB3Yys 3aKOHBI H
dbopmynbl, cBs3bIBatolIMe (HU3NYECKUE BEJIWYMHBI: HAa OCHOBE aHalu3a
YCIIOBHUS 3aJladyd 3alMChIBaTh KPAaTKOE YCIOBHE, BBIABIATH HENOCTATOK
JAHHBIX JUIsl pELIeHUs 3aJauyd, BBIOMPATh 3aKOHBI U (HOPMYJIBI,
HEeoOXOouUMbIE g €€ pelleHHs, MPOBOAMTH pacdy€Tbl M CPABHUBATH
NOJIyYeHHOE 3HaueHue (PU3NUECKON BEJIMUMHBI C U3BECTHBIMU JIAHHBIMU;
pacno3HaBaTh MPOOJIEMbI, KOTOpPbIE MOXXHO pElIUTh NpH MOMOUIU
(¢u3MUeCKHX METO/OB, HCIOJb3Yysl ONHUCAHHE MCCIEIOBaHUS, BBIIEIATH
IPOBEPSIEMOE  MPEANOJIOKEHNE, OLEHUBATh MPABUJIBHOCTh MOpsIKa
IIPOBEACHUS UCCIIEIOBAHMUS, 1€JIaTh BbIBOJIBL;

OPOBOAUTH OMNBITBI 1O HAOTIOAEHUIO (PU3NYECKUX SBICHUH  WIH
¢bu3nUecKrX CBOMCTB Tel (KamUUISIPHBIE SBJICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT €ro 00bEMa, TeMIepaTypbl, CKOPOCTH MpOIecca OCTHIBAHUS U
HarpeBaHusl TpPU M3IYyYEHUU OT LBETAa H3Iyyaroued (MOTrJIoIaroIIei)
NOBEPXHOCTH, CKOPOCTh MCHApEHUsI BOABI OT TEMIEPATypbl KUAKOCTU U
IO €€ IIOBEPXHOCTH, OJJIEKTpU3alUs TEJI U B3aUMOIECHUCTBUE
JNEKTPUYECKUX  3apsA0B, B3aUMOJEHUCTBUE IIOCTOSIHHBIX MAarHUTOB,
BU3yAJIM3alMs] MArHUTHBIX IIOJIEM IIOCTOSIHHBIX MAarHUTOB, JEHUCTBUS
MAarHuTHOIO IIOJIS Ha INPOBOJHUK C TOKOM, CBOWCTBA JJIEKTPOMAarHura,
CBOMCTBAa 3JEKTPOABUIATENs] IOCTOSTHHOTO TOKa): (OpMyIHpoOBaTh
IpOBEpPsIEMbIE MPEIOJIOKEHNS, COOMPATh YCTAHOBKY U3 MPEAJI0KEHHOTO
000py10BaHUs, ONUCHIBATH X0/ OIbITa U (POPMYJIHUPOBATH BBIBOJIBI;
BBIIOJIHATL  IIPsAMBIE  U3MEPEHUSA  TEMIEpaTypbl, OTHOCUTEIbHOMN
BJIQXHOCTU BO3JyXa, CHJIbl TOKAa, HAIPSHKEHHUA C MCIOJIB30BAHUEM
aHAJIOTOBBIX MPUOOPOB M JATYUKOB (DU3MUECKUX BEIMYUH, CPaBHUBATHh
pe3yIbTaThl U3MEPEHUH C YyIETOM 3aJaHHON aOCOIFOTHOM MOTPEITHOCTH;
IPOBOJIUTH HUCCIIEIOBAaHUE 3aBUCUMOCTH OJJHOM (PM3UYECKOM BEIUUUHBI OT
OpPYroi € HCHOJB30BAHMEM  MPSMBIX HW3MEPEHHUH  (3aBUCUMOCTH
CONPOTUBIICHUS IPOBOAHUKA OT €r0o JUIMHBI, IUIOLIAAU ITONEPEYHOrO
CEYECHUS U YAEIBHOIO CONPOTUBIICHUS BELIECTBA ITPOBOJIHMUKA, CHIIBI TOKA,
UAYIIEr0 4Yepe3 NPOBOJHMK, OT HAIpPsSOKEHHs Ha  INPOBOJHUKE,
UCCIEOBAaHNE IIOCIIENOBATEIBHOTO M MApaJUIeIbBHOTO  COCAWHEHUU
NPOBOJIHUKOB): IUIAHUPOBATh HCCIEAOBaHUE, COOMpPATh YCTAaHOBKY U
BBINIOJHATh M3MEPEHUs, Clenys MPEeUI0KEHHOMY IUIaHy, (PUKCHUpPOBATh
pe3ysIbTaThl MOJYYEHHOM 3aBUCHUMOCTH B BHUAE TaOuull U TpadUKoOB,
JieJaTh BBIBOJBI 110 PE3ybTaTaM MCCIIEI0BaHUS;



MPOBOJUThL KOCBEHHBIE W3MepeHUs (Pu3nuecknx BeIUYHH (yAeIbHAS
TETNIOEMKOCTh ~ BEIIECTBA, COMPOTHUBICHHE NPOBOJHWKA, padoTra u
MOIIIHOCTh D3JIEKTPUUYCCKOTO TOKA): TUIAHWPOBATH HM3MEPEHHS, COOMpAThH
AKCIIEPUMEHTATBHYIO YCTAHOBKY, CIICTys MPEIIOKCHHOW WHCTPYKIIUH, U
BBIYHCIISATH 3HAUCHHUE BEIIMYNHBI,

coOJII01aTh NpaBUjIa TEXHUKU 0€30MaCHOCTH IIPH paboTe C J1abopaToOpHBIM
000opy10BaHUEM;

XapaKTepu30BaTh TMPHUHININBI  JACHCTBUS HM3YYCHHBIX MPHUOOPOB W
TEXHHYECKUX YCTPOWCTB C OMOPOM HAa WX OMHCAaHUSA (B TOM YHCIIE:
CHUCTEMa OTOIUICHHS JOMOB, THTPOMETp, MapoBasi TypOHWHA, aMIIEpMETD,
BOJIbTMETP, CUETYMK DJICKTPUUYSCKOH DSHEPrUH, 3JICKTPOOCBETUTEIHHBIC
nprOOPHI, HArPEBATEIBHBIC AJICKTPONPUOOPHI (TPUMEPHI), JIEKTPUUCCKUC
NPEIOXPaHUTEH, JICKTPOMArHHUT, 3JIEKTPOBUTATEIIb TOCTOSTHHOT'O TOKA),
UCIIOJIb3Ysl 3HAHHUS O CBOMCTBaxX (DM3WYCCKUX SIBIICHHH M HEOOXOIAMMbBIC
du3HUecKre 3aKOHOMEPHOCTH;

pacrmo3HaBaTh IPOCTHIC TEXHUYECKHE YCTPOHMCTBA W H3MEPHUTCIBHBIC
npuOOpel 1O CXeMaM H CXEMaTHYHBIM PHCYHKaM  (KHJIKOCTHBIN
TEPMOMETpP, TEPMOC, MCUXPOMETP, THTPOMETpP, JBUTATE]Ib BHYTPECHHETO
CropaHusi, 3JEKTPOCKOIl, PEOCTaT), COCTaBISATh CXEMBbI JJIEKTPUUECKUX
Henel ¢ Mmocjae0BaTeIbHbIM U MapajuieIbHbIM COSAMHEHUEM AJIEMEHTOB,
pasnuyasi yCJIOBHbIE 0003HAUYECHHS DJIEMEHTOB AJIEKTPUUECKUX TETeH;
OPUBOJIUTH  TpUMEpHl  (HaXoauTh  WHGOpPMAIMI0O O  MpPUMEpax)
IPAKTUYECKOTO HCIOJIb30BaHUSI (PU3NYECKUX 3HAHUM B IOBCEIHEBHOMU
KU3HM 11 obecriedeHus 0€30MacHOCTH TPU OOpalleHUuu ¢ MpudopamMu 1
TEXHUYECKUMHU YCTPONCTBAMHU, COXpPAHEHHUS 3J0POBbS W COOJIIOICHUS
HOPM SKOJIOTHYECKOTO TTOBEICHHS B OKPYIKAIOIIEH CpeJie;

OCYIIECTBIIATh TMOUCK HHPOpMAIUU (HU3NYECKOTO COACPKAHHUSI B
NHTepHeTe, HAa OCHOBE HMEKIIMXCS 3HAHUM H IYTEM CpPaBHECHUSA
JIOTIOJTHUTENbHBIX ~ MCTOYHUKOB  BBIIENATH WH(GOpMAIUIO, KOTOpas
SBJISICTCS IPOTHBOPEYNBOM WIIH MOXKET OBITH HEJOCTOBEPHOM;
UCIIOJIb30BaTh MPH BHITIOJHEHUN YYEOHBIX 3aJaHUN HAyYHO-TIOMYJISIPHYIO
auTepaTypy  (PU3MYECKOTO  COAEp)KaHUs, CIOPaBOYHBIE MaTEpHAIIbI,
pecypcel cetn MHTEpHET, BlageTs mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTA,
npeoOpazoBaHust HHGOOPMAINY U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;
co37aBaTh COOCTBEHHBIC MHUCHMEHHBIC W KPATKUE YCTHBIE COOOIICHUS,
0600mas wHpOpMaNKMIO W3 HECKOJBKUX MCTOYHUKOB (DHU3NIECKOTO
colepKaHWs, B TOM 4YHCIE TYOTWYHO TPEACTABISATh PE3yIbTAThI
MPOCKTHOW WJIM HCCIICIOBATEIBCKON NEITeILHOCTH, MMPU 3TOM T'PAMOTHO



UCIIOJIb30BaTh HW3YYEHHBIM TMOHATHIHBIA anmapar Kypca (HU3UKH,
COIIPOBOXIATh BBICTYIUICHUE IIPE3CHTALIUEN;

IPU BBINOJHEHUU YYEOHBIX MPOEKTOB M HCCIECAOBAHUN (HU3MUECKUX
IIPOLIECCOB PACIPEAEIATh OOS3aHHOCTH B TPYNIE B COOTBETCTBHU C
IIOCTABJICHHBIMU 3a/1a4aMU, CICIUTh 3a BBIIIOJIHEHUEM IIJIaHA JICHCTBUU U
KOPPEKTHpPOBAaTh €ro, aJeKBaTHO OLEHUBATh COOCTBEHHBIM BKJIAJ B
JNEATENIbHOCTD I'PYIIIbI, BBICTPAUBATh KOMMYHUKAaTUBHOE B3aUMOJIECUCTBHE,
IPOSIBIISASI TOTOBHOCTD pa3periaTb KOHQIUKTHI.

K xonIy o6yueHusi B 9 Kiaacce npeiMeTHbIE PE3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

UCIIOJIb30BaTh MOHSTHUS: CUCTeMa OTCYETa, MaTepualbHas TOYKa,
TPAeKTOPHS, OTHOCUTEIPHOCTh MEXaHMYECKOI'O IBIKCHHS, AchopMalus
(ynpyrasi, miacTuuyeckas), TPEHHE, LEHTPOCTPEMUTEIBHOE YCKOpPEHUE,
HEBECOMOCTh M MEPErpy3Ku, LEHTP TKECTH, aOCONIOTHO TBEPAOE TEJoO,
LEHTP TSKECTU TBEPAOIrO Tela, PaBHOBECHE, MEXaHUYECKHUE KoJieOaHus U
BOJIHBI, 3BYK, HH(QPa3ByK M YJIbTPa3BYK, 3JEKTPOMAarHUTHBIC BOJIHBI,
IIKajia JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M JIaIbHO30PKOCT,
CIIEKTPbI MCIYCKaHMS W TIOTJIONIEHUA, anb(da, 6eTa- U raMMa-u3IydeHus,
U30TOIBI, SIACPHAs YHEPTETHKA;

paznuyath sBJI€HUS (PAaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHEWHOE
JIBUKEHUE, DPABHOYCKOPEHHOE TMPSIMOJMHEHHOE IBUXKEHUE, CBOOOIHOE
naJ€HUE TeJl, PABHOMEPHOE JIBH)KEHUE M0 OKPYKHOCTH, B3aUMOJECHCTBUE
TEJ, PEaKTUBHOE IBMKEHUE, KoJeOaTellbHOEe JIBIKEHHE (3aTyXalolulue U
BBIHYXKJICHHBIE KOJIeOaHUs1), PE30HAHC, BOJHOBOE JIBI)KEHHE, OTPA’KCHUE
3ByKa, MNPSIMOJIMHEITHOE PaCIpOCTPAHEHUE, OTPAKEHHE U MPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPaKEHHE CBETA, pa3jioKeHnue 0eroro cBeTa B
CIEKTp U CJOXXEHHME CHEKTpaJbHbIX IIBETOB, JUCIIEPCUSA  CBETAa,
€CTECTBECHHAs! PaJWOAaKTUBHOCTb, BO3ZHUKHOBEHHE JIMHEWYATOrO CIIEKTpa
U3JIYy4YEeHUS1) 110 OMMCAHUIO UX XapaKTEPHBIX CBOIMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIKX JaHHOE (PU3NYECKOE SBIICHUE;

pacmo3HaBaTh TPOSBICHUE W3YYCHHBIX (U3MYECKHX SBICHUN B
OKpyXaromeM Mupe (B TOM uucie (PU3NYECKUE SBICHUS B TPUPOJIE:
IPWIKBKI U OTJUBBI, IBM>KeHUE MIaHeT COJIHEUHON CHCTEMBI, PEaKTUBHOE
JNBW)KEHUE JKUBBIX OPraHU3MOB, BOCIPUSATHE 3BYKOB >KMBOTHBIMH,
3EMJICTPSCEHUE, CEHCMUYECKHE BOJIHBI, I[yHAMH, 3XO, IBETa Tel,
ONTUYECKUE SIBJICHUS B MPUPOJE, OHUOIOTMYECKOE EUCTBUE BUIIUMOTO,
yIbTPaUONETOBOTO W PEHTICHOBCKOTO W3JIy4YeHUH, €CTeCTBCHHBIN
pPaaMOaKTUBHBIN ()OH, KOCMUYECKHE JIYyYd, PaJUOAKTHUBHOE H3IIyUEHUE
MNPUPOAHBIX MHUHEPAIOB, JEHUCTBUE PANUOAKTUBHBIX W3JY4YCHUN Ha



OpraHuU3M 4YeJIOBEKAa), MPHU STOM TNEPEBOJAUTH MPAKTUYECKYIO 3ajady B
y4eOHYI0, BBIJCISTh CYIIECTBEHHbIE CBOMCTBA (IMPU3HAKU) (PU3MUECKUX
SIBJICHUM;

OMUCHIBATh U3YUYCHHBIC CBOMCTBA Te M (PU3UYECKUE SBJICHUS, UCIOJIb3Ys
dbu3uUeckue BEIUYMHBI (CPEIHSII M MTHOBEHHAs CKOPOCTh Tela IpH
HEPaBHOMEPHOM JBWIXKEHUM, YCKOpPEHHUE, TNepeMelIeHUue, IMyTh, YIJIoBas
CKOPOCTh, CWJIa TpPEHHS, CHJIa YIPYrOCTH, CUJA TKECTH, YCKOPEHHUE
CBOOOJIHOTO TMAJICHUsSI, BEC Tella, HUMIYJIbC Tejla, HWMIYJIbC CHJIbI,
MexaHuyeckass paboTra W MOIIHOCTh, MOTCHIMAIbHAS JHEPrus Tea,
MOJHATOTO HaJl MOBEPXHOCTHIO 3€MJIM, TOTEHIIMATIbHASI YHEPTHS CHKATOU
NPY>KUHBI, KUHETHYECKAs OJHEPrus, TIOJiHas MEXaHWuecKass JHEeprusl,
NEepUOJl U YacToTa KojaeOaHuM, JUIMHA BOJIHBI, TPOMKOCTh 3ByKa W BBICOTA
TOHA, CKOPOCTh CBETa, MOKa3aTesib MPEIOMIICHUSI CPEJbl), IPU ONMUCAHUU
PaBUIBHO TPAKTOBATh (PUBMUECKUM CMBICT HCIOIb3YEMbIX BEIUYHH,
0003Ha4YeHUsI W EIUHUIIBI (U3UYECKUX BEIUYMH, HAXOJIUTh (HOPMYJIBI,
CBSI3BIBAIONINE JAaHHYIO (DU3UYECKYIO BEJIMUMHY C JPYTUMHU BEJIUYMHAMM,
CTPOUTH Tpad¥Ky U3yUYCHHBIX 3aBUCUMOCTEH (PU3UIECKUX BEIIUYUUH;
XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MYECKUE SBJICHUS U MPOIECCHI,
UCIIONIB3YSl 3aKOH COXPAaHEHWS HHEPruM, 3aKOH BCEMHUPHOIO TATOTEHHS,
OPUHUMUIT CYNEPIO3UIMUA CWI, NPUHIMUI OTHOCUTEIbHOCTH ['ammies,
3aKoHbl HbIOTOHA, 3aKOH COXpAaHEHHUS! MMITYJIbCA, 3aKOHbl OTPaXEHUS U
IPEJIOMIICHHS CBETA, 3aKOHBI COXPAHEHU 3apsiIOBOTO U MAacCOBOT'O YUCET
OpU SJIEPHBIX PEAKIUSAX, MPU ITOM JaBaTh CJIOBECHYIO (POPMYIHPOBKY
3aKOHA U 3alIUChIBATh €70 MAaTEMATHUYECKOE BBIPAXKECHUE;

OOBSACHATh (PU3NYECKHE TPOIECChl M CBONCTBA TEl, B TOM YHCIE U B
KOHTEKCTE CUTyalUld MPAaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBISBIATH
IPUYUHHO-CIIC/ICTBEHHBIE CBA3HU, CTPOUTH O0BSICHEHUE U3 2—3 JTOTHYECKUX
IaroB ¢ OMOpod Ha 2—3 HW3YYCHHBIX CBOWCTBA (PU3NUYECKUX SIBICHHMH,
(bu3MUECKNX 3aKOHOB WJTM 3aKOHOMEPHOCTEH;

pemath pacy€THbIE 3amayd  (OmuparoniMecs Ha CuUcTeMy u3  2-3
YPaBHEHHI ), UCTIONB3YS 3aKOHBI U (DOPMYIIBI, CBSA3BIBAIOIINE (PU3UUECKUE
BEJIMYMHBI: HAa OCHOBE aHAJIM3a YCIOBHS 3a/1aud 3alUChIBaTh KPaTKOE
yCIIOBUE, BBISBIATh HEAOCTAIOIINE WM M30BITOYHBIC JaHHBIC, BHIOMPATH
3aKOHBI U (OPMYJIIBI, HEOOXOAUMBIC TSI PEIICHUs, TPOBOAUTH PACUETHI U
OIICHWBATh PEATMCTUYHOCTh TMOJYYCHHOTO 3HAYCHUA (U3HUECKOU
BEJIMYUHBI;

pacro3HaBaTh NPOOJEMbI, KOTOPbIE MOXKHO PEMIUTh MPU MOMOIIU
($U3UYECKUX METOJOB, HWCIOJIb3YysS OINHUCAHUE HCCIEIOBAaHUS, BBIACISIThH
MpOBEPSiIEMOE  MPEIOJIOKEHNUE, OLECHUBATh MPAaBUIBHOCTh MOpPsJKA



NpOBEJCHHUSI  MCCIEAOBaHUsS, J€NaTh  BBIBOJBI, HMHTEPIPETUPOBATH
pe3yabTaThl HAOIIOICHUI U OTIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (PU3UYECKUX SIBICHUNH WU
(¢u3nuecknx CBOWCTB Tell (M3yyeHHE BTOPOro 3akoHa HproToHa, 3akoHa
COXpaHEHHUsl DHEPrHH, 3aBHUCHUMOCTh Tepuoaa KojieOaHWi MpPYKUHHOTO
MasiTHUKa OT MAacChl Tpy3a U XKECTKOCTU MPYKUHBI U HE3aBUCHUMOCTH OT
aMILUTUTYAbl MaJIbIX KOJI€OaHUH, MPAMOJIMHEMHOE PacIpOCTPAHEHHUE CBETA,
pa3ioxeHne Oeloro CBeTa B CIEKTP, U3YUYCHHE CBOWCTB M300paKCHHS B
TUIOCKOM 3€pKajie W CBOWCTB M300pakeHHs TpeaMeTa B coOuparomieit
nuH3e, HAOMIOJCHHE CIUIOMIHBIX W JUHEWYaThIX CHEKTPOB H3IIYYCHUs):
CaMOCTOSITETLHO ~ COOMpaTh yCTAaHOBKY U3 HM30BITOYHOTO Habopa
o0OpyIOBaHUS, ONHCHIBATH XOJ ONbITA W  €ro  pe3yabTaThl,
(GopMyTUpPOBATH BHIBOIBL;

NPOBOJIUTH MPU HEOOXOIUMOCTH CEPUI0 MPSIMBIX U3MEPECHHIA, OIpenemss
CpelHee 3HayeHHe Uu3MepAeMON BeJUYMHBbI ((POKYCHOE paccTosiHuE
coOuparoleli JuH3bI), O0OOCHOBBIBaTH BBIOOp crHocoba H3MEpEeHHUs
(u3MepuTenbHOrO NMpudopa);

NPOBOJIUTh HWCCIICIOBAaHUE 3aBHUCUMOCTEH (U3NYECKUX BEIUYUH C
UCIIOJIb30BAaHUEM TPSIMBIX WM3MEPEHHMH (3aBUCUMOCTH NYTH OT BpPEMEHHU
Ipy PaBHOYCKOPEHHOM JBMKEHUU 0€3 HayalbHOW CKOpPOCTH, IEpHojia
KosieO0aHWii MaTeMaTUYeCKOro MasTHHUKA OT JJWHBI HUTH, 3aBUCHUMOCTU
yria OTpa)X€HUsl CBETa OT yrja MaJeHUs W yria NpeloMJICHHsS OT yria
najieHus): IJIAaHUPOBAaTh HCCJEJIOBaHHME, CaMOCTOATEIBLHO COOMpaTh
YCTaHOBKY, (DHUKCHPOBATH pE3yibTaThl IMOJYYCHHOW 3aBHUCHUMOCTH
bU3UYECKUX BEIMYUH B BHUAC TaOIUIl M TpadUKOB, JEJIaTh BBIBOABI IO
pe3ynbTaTaM HCCIICIOBAHUS;

NPOBOAUTh KOCBEHHBIE W3MEpPEHUS (PU3NYECKUX BETUYUH (CpemHsis
CKOpPOCTb M YCKOpPEHHE TeJa NpU pPaBHOYCKOPEHHOM JBI)KEHUH,
YCKOPEHHE CBOOOJHOTO TMaJeHUs, KECTKOCTh MPYXKHUHBI, KOIPOUIIMECHT
TPEHHsI CKOJBKCHHs, MEXaHuueckas paboTa W MOIIHOCTh, YacToTa U
nepuoj; KoyieOaHW MaTeMaTUYeCcKOro U TMPYKWHHOTO MAasTHUKOB,
ONTHUYECKAass CWJIa COOMpAOIIe JWH3BL, PAAUOAKTHUBHBIA  (OH):
TUTAHUPOBATh HM3MEPEHHS, COOMpATh IKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BBITIONTHSATh U3MEPEHUS, CIETys MPEII0KCHHOW MHCTPYKIIUH, BBIYUCISATH
3HAYEHWE BEIMYUHBI M aHATM3UPOBATH TOJYICHHBIC PE3YIIBTATHI C YIETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHNI;

coO0JII01aTh MpaBUIa TEXHUKU OE€30MacCHOCTH MpHU padoTe ¢ 1abopaTopHBIM
000pyI0BaHUEM;



pa3inuyaTh OCHOBHBIC TIPU3HAKH W3YYEHHBIX (PU3UUYECKHX MOJIEIICH:
MarepualibHas TOYKa, aOCOJIOTHO TBEPAOE TENO, TOYEUHBIH HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUTAHETApHAas MOJENb aTroMa, HYKJIOHHas
MOJIeTIb aTOMHOTO fJIpa;

XapaKTepu30BaTh MPHUHIMIBI JCUCTBUS U3YUYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha WX OMUCaHUS (B TOM YHCIE:
CIHUIOMETp, NATYUKH TIOJOKEHUS, PACCTOSHUS WM YCKOPCHHS, paKera,
9XOJIOT, OYKH, TMEepHcKom, ¢oToanmapar, ONTHYECKHE CBETOBOJIHI,
CHEKTPOCKOM, JJO3MMETp, Kamepa BuibcoHa), HWCHOIB3ys 3HAHUSA O
CBOMCTBaX (PHU3MYECKHX SIBICHHUA M HEOOXomuMmble  (U3HYECKUE
3aKOHOMEPHOCTH;

UCTIOJIh30BaTh CXEMBI U CXEMATHYHBIE PHUCYHKH M3YYCHHBIX TEXHHUECKHX
YCTPOWCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTHYECKHX IPOIIECCOB
Npyd pelIeHUH Yy4eOHO-TIPAKTHUECKUX 3a/lad, ONTHYECKUE CXEMBI s
NOCTPOEHUS N300pakeHNH B TUIOCKOM 3€pKajie U coOMparoIeil JTHH3e;
NPUBOAWTh  TpPHUMEpPHl  (HAXOAWTH WHQPOPMAIMIO O  TpHUMEpax)
NPaKTUYECKOTO HCTOIb30BaHUS (M3MUYECKUX 3HAHUN B IOBCEIHEBHOMN
KU3HU JJ1s1 oOecrieueHurs 0€30MacHOCTH MpU OOpalleHuH ¢ MpudopaMu U
TEXHUYECKUMHU YCTPONCTBAMHU, COXpPAHEHUs 3J0POBbS W COOJIIOICHUS
HOPM SKOJOTHYECKOTO TTOBEICHHS B OKPYIKaIOIIEH Cpejie;

OCYHIECTBJISITh TMOUCK HHPOpManuu (U3HUECKOTO0 COJACp)KAHHUS B
WNuTepHere, caMoCcTOSTENBHO (HOPMYITUPYS MOUCKOBBIN 3aIIPOC, HAXOAUTH
MyTH OMpeNeNieHUs: TOCTOBEPHOCTH MOJYyUYeHHON MH(OpPMAIMU Ha OCHOBE
UMEIOIIUXCS 3HAHUW U JOTIOTHUTEIbHBIX HICTOYHHKOB;

UCIIOJIb30BaTh MPH BBHITIOJHEHUN YYEOHBIX 3aJlaHUM HAYyYHO-TIOMYJISIPHYIO
aUTepaTypy (PU3MYECKOTO  COAEp)KaHUs, CIPABOYHBIE MaTepHAaIbI,
pecypcel cetu MHTEepHET, BlageTh mpuéMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBaHus HHGOPMAIIMU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;
CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE U YCTHBIE COOOIIEHHUS HAa OCHOBE
UHpOpMAIMM U3 HECKOJIBKUX HMCTOYHHMKOB (PU3UYECKOTO COJEp>KaHUS,
MyOJIMYHO MPEACTABIATh PE3yNbTaThl MPOSKTHON UM UCCIIE0BATEIbCKOM
JESTeNbHOCTH, MpPU O3TOM TIPaMOTHO  HCIOJNb30BaTh  HU3yYEHHBIN
NOHATUHHBIA amnmapar HU3y4aemoro paszena (pU3MKH U COMpPOBOXKIATH
BBICTYIIJICHUE TPE3CHTAME ¢ Y4YETOM OCOOEHHOCTEH ayauTOpUU
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pa3nen 1.®@u3uka u e€ poJib B IO3HAHUHU OKPY:KAIOLIEro Mupa
bubmmoreka [IOK
11 o - 2
M3MKa - fayka o npuapose https://m.edso0.ru/7f416194
1.2 du3nyeckne BEIUYUHEI 2 1 bubmorexa HOK
https://m.edso0.ru/7f416194
bu6moreka [IOK
1.3 E i 2 1
CTECTBEHHOHAYUYHBIN METO/I MO3HAHMS httos://m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pasznen 2.IlepBoHayasibHbIe CBECHUS 0 CTPOCHUM BelllecTBA
bu6mmoreka [JOK
2.1 C 1
TPOCHHE BEECTRa https://m.eds00.ru/7f416194
99 JIBrykeHre u B3aMMOACHCTBUE YaCTHUII 5 1 bubnmuorexa [JOK
' BEILECTBA https://m.edso0.ru/7f416194
2.3 ArperatHble COCTOSIHHS BEIIECTBA 2 Bubmorexa OK
https://m.eds00.ru/7f416194
Utoro no pazneny 5
Paznen 3./IBu:keHne u B3auMojieiicTBue TeJl
bu6mmoreka [JOK
3.1 M 3
CHAMHACCROE ABHACHHC https://m.edso00.ru/7f416194
3.2 WNuepuus, Macca, MI0THOCTh 4 1 bu6mmoreka [JOK



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

https://m.edso0.ru/7f416194

bubmuoreka [JOK

. .B 14 2
33 (uta. Buat cin https://m.eds00.ru/7f416194
Hroro no pazgeny 21
Pasnen 4./laBjieHue TBEPABIX TeJl, (KMAKOCTEH U ra3oB
41 [asnenue. [lepenaya gaBneHust TBEPIAbIMU 3 bubnuorexa [JOK
' TeJIaMH, JKUJIKOCTSIMHU U Ta3aMH https://m.edso0.ru/7f416194
bubmmoreka [{OK
4.2
Jlaprierue KuAKOCTH > https://m.eds00.ru/7f416194
bu6moreka [IOK
4, A
3 TMOC(EpHOE AaBICHHE 6 https://m.eds00.ru/7f416194
44 JlelicTBUE )KUJIKOCTH M Ta3a Ha MOTPYKEHHOE 5 3 bubmuorexa [JOK
' B HHX TEJIO https://m.edso0.ru/7f416194
Hroro mo pazgeny 21
Pa3znen 5.Pabdora u MOIIHOCTH. JHEPrUs
bu6mmoreka [JOK
>1 Pabota 1 MomHOCTS 3 . https://m.eds00.ru/7f416194
bu6mmoreka [JOK
5.2 I1 5 1
POCTHIE MEXAHHSMEL https://m.eds00.ru/7f416194
5.3 MexaHudeckas SHEPTHsl 4 1 bubmorexa HOK
https://m.eds00.ru/7f416194
Utoro mno pazneny 12
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 12
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8 KUIIACC

Kosu4yecTBO yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeEM undgpoBbie
Ne i/ P Konrpoabubie | IIpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1.TensioBble siBJIeHUS
. bubnuoreka [JOK
11 C 7
TPOCHHE H CROHCTRA BEMiecTaa https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 21 1 5
CIVIOBHIC MPOUCCChl https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3znen 2.9/iekTpruyeckre 1 MarHUTHbIE SIBJICHUSA
21 DIIEKTPUYECKUE 3apsibl. 3apSKEHHbIE TEJla 5 1 bubnuoreka [IOK
' U WX B3aUMOJIeHCTBHIE https://m.edsoo.ru/7f4181ce
2.2 [TocTOSTHHBIN EKTPUICCKUN TOK 20 2 7 Bubnmorexa [JOK
https://m.edsoo.ru/7f4181ce
2.3 MarHuTHBIC SBIICHHS 6 1 15 bubmorera [JOK
https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 C) 4
JICKTPOMATHITHAN My KA https://m.edsoo.ru/7f4181ce
Utoro no pazneny 37
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68 4 14.5



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

KojaunyecTBO 9acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3aeoB H TeEM nudpoBLIe
Ne i/ P Konrpoabubie | IIpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1.Mexannueckue siBJIeHUA
MexaHn4ecKoe JIBMKEHNUE U CTIOCOOBI €T0 bubmmoreka [IOK
1.1 10 1
ONIMCAHUS https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.2 BzaumopeiicTBue e 20 1 3
MMONCHCTBIE T https://m.edsoo.ru/7f41a4a6
b K
1.3 3aKOHBI COXpaHEHUS 10 3 nomroreia LO
https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Paznen 2.Mexanndyeckue KoJieOaHHUSA U BOJTHBI
buo OK
2.1 Mexanudueckue KoJjieOaHus 7 3 uommorexa L
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHudeckue BOJIHBL. 3B 8 1 3
K https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15
Pa3jaen 3.2/ieKTpOMarHuTHOE 1M0JIe M 3JIeKTPOMATHUTHBIE BOJIHBI
31 DIIEKTPOMAarHuTHOE MOJe U 6 5 bubnuoreka [JOK
' 3JIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 6
Paznen 4.CBeToBble SIBJIEHUS
4.1 3aKOHBI pacIIPOCTPAHEHUS CBETA 6 2 bubnuorexa [IOK



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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bubmuoreka [JOK
4.2 J 0 6 3
HHSBHIT OTITHACCITHE HPHOOPS! https://m.edsoo.ru/7f41a4a6
bu6mmoreka [{OK
4.3 P 0 3 2
AITIOIEHIE DEIOTO GBETA B CILICKIP https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pazgea S.KBaHTOBBIE SIBJICHUS
bubmmoreka [{OK
51 4 4 1
CIyCKaHHE U TIOTJIONICHUE CBETa aTOMOM httos://m. edsoo.ru/7f41a4a6
bu6moreka [IOK
2 1
> CTpOCHHE ATOMHOTO AApa 6 https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
53 Fnepusie peakiuii ! 1 https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17
Pasznen 6.I1oBTOPUTEIbHO-0000 1AM A MOLYJIb
6.1 [ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS 9 9 bubnmuoreka [JOK
' Kypca ¢hu3uku 3a 7-9 ximacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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IPOBEPSIEMBIE TPEJIMETHBIE PE3YJIBTATHI OCBOEHUSI
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMbBI OCHOBHOI'O
OBIIEI'O OBPA3BOBAHMUSI

7 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMue NMpeaAMETHBLIC PE3YyJbTAaThbl 0CBOCHUSA OCHOBHOM
OﬁpiBOBﬁTQJ'leOﬁ nporpaMmmbl OCHOBHOI'O 001mero 06p33OBaHI/Iﬂ

1.1

HCII0JIb30BATh U3YYCHHBIC TIOHATUA

1.2

pasiinydaTth ABJICHUSA II0 ONHMCAHWUIO HMX XAapaKTCPHBIX CBOWCTB M Ha

OCHOBC OIIBITOB, IECMOHCTPUPYIOIUX JaHHOC (1)I/I3I/II-IGCKOG SIBJICHUC

1.3

pacrno3HaBaTh MPOSIBIIEHWE W3YYEHHBIX (U3UYECKUX SBJICHUI B
OKpYKaIOIlleM MHUpEe, B TOM uucie (U3NYeCKue SIBICHUS B MPUPOJIE,
MIPH 3TOM TEPEBOAUTH MPAKTUYECKYIO 33a7ady B Y4eOHYIO, BBIICIATH

CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKHN) (DU3HUECCKUX SIBJICHUI

1.4

ONHCHIBaTh M3YYEHHbIE CBOWCTBA Tel W (PUIUUYECKHE SBICHUS,
UCHONB3ys (DUM3MYECKHE BEIWYHUHBI, MPU OMUCAHUHM MPABUIBHO
TpPakTOBaThb (DU3UYECKUH CMBICI HCMOJb3YEMbIX BEIMYMH, HUX
0003HaYeHUS U SUHUIIBI (PU3UUECKUX BEIMYMH, HAXOAUTh (GOPMYIIbL,
CBS3BIBAIOIIME JAHHYIO (U3UYECKYI0 BEIMYMHY C JAPYTUMH
BEJIMYMHAMHU, CTPOUTH  TIpadUKH  HM3YyYEHHBIX  3aBUCHMOCTEH

(1)I/ISI/ILICCKI/IX BCIINYNH

1.5

XapaKTCPHU30BaATh CBOMCTBA TCII, (I)I/I?»I/IIIGCKI/IG SIBJICHUSI W IIPOLCCCHI,
HCIIOJIb3Yyd H3YUCHHBIC 3aKOHBI, IIpU 3TOM [JaBaTb CJIOBCCHYIO
Q)OpMYHI/IpOBKy 3dKOHa MW  3allucCblBaTb €0 MAaTCMAaTH4YCCKOC

BBIPAXXCHHUC

1.6

OOBSICHATh (PU3UYECKUE SIBICHUS, MPOLECChl U CBOMCTBA Tel, B TOM
4yhclie M B KOHTEKCTE€ CHUTyallUd NPaKTHUKO-OPUEHTHPOBAHHOTO
XapakTepa: BBIABIATh IPUYUHHO-CICICTBEHHBIE CBSI3U, CTPOUTH
oObsicHeHue u3 1 — 2 jormyeckux maroB ¢ omopoid Ha 1 — 2
U3yUYCHHBIX CBOMCTBA (PU3NUYECKUX SBICHUM, (PU3MUECKUX 3aKOHA MU

3aKOHOMCPHOCTH

1.7

peuiarb paC‘-IéTHLIe 3aga4ud B 1 -2 ﬂCﬁCTBHH, HCIIOJIb3Yyd 3aKOHBI U




(hopmyIibl, CBs3BIBAIONINE (PU3MUECKHE BEIIMYMHBI: HA OCHOBE aHAIIM3a
yCIIOBUSL 3a7auyd  3alUCBhIBATh KPAaTKOE YCJIOBHE, TOJCTABISTH
¢u3nvecKkre BETUYUHBI B (JOPMYIIBI M IPOBOAUTH PACUETHI, HAXOIUTh
CIIPpaBOYHBIC JAHHBIC, HCO6XOIII/IMBI€ AJId peUICHUA 3a1a4, OCHHUBATD

PEATUCTUYHOCTD MOJTYYCHHOUN (PU3UUECKON BEIIMUUHBI

1.8

pacrno3HaBaTh MNPOOJIEMBbI, KOTOPbIE MOYKHO PEIIUTh HPHU MOMOIIU
(i)mnqecxnx METOOOB, B OIHCAaHHUMU HCCIICAOBAHUSA  BbIACIATH
IpOBEpsieMOE  MPEANOoJOXKEeHHue  (TUIoTe3y),  pa3iuyarb U
HUHTCPHIPECTUPOBATH HOJ'Iy‘IGHHBIfI PE3yIbTaT, HAXOIUTH OIIMOKU B

XOJE€ OIlbITa, A€JaThb BBIBOJBI 110 €TI0 pE3yJIbTaTaM

1.9

MPOBOJUTH OMBITHl MO HAONIOJACHUIO (PU3UUECKUX SBICHUU WIH
¢bu3udyeckux  CBOMCTB  Teln:  (GOpPMYJIHpPOBATH  MPOBEpsieMbIe
MPEANOJIOKEHUSI, COOMpaTh  yCTAaHOBKY M3  NPEIJI0KEHHOTO

000pyI0BaHus, 3alMChIBATh X0/ ONbITa U (POPMYIUPOBATH BBIBOIbI

1.10

BBITIOJIHATh NpPSIMbIE U3MEPEHMsI C MCIOJIb30BAaHUEM aHaJOrOBBIX U
1M (POBBIX MPUOOPOB, 3aMUCHIBATh MOKa3aHUS NPUOOPOB € yYETOM

3a/TaHHOM a0COJTFOTHOM MOTPEITHOCTH U3MEPEHUI

1.11

MPOBOJUTHh  HCCIEJOBAaHUE 3aBUCHMOCTH  OJHOW  (DU3MYECKOM
BEJIMYMHBI OT JIPYrod C WCIOJIb30BAHUEM TIPSIMBIX HW3MEPECHHM,
y4acTBOBaTh B IUTAHMPOBAHMHM YYE€OHOTO HCCIIECIOBAaHHS, COOMPATH
YCTaHOBKY M BBITIOJIHATh U3MEPEHHUSI, CICAYsl MPEUIOKCHHOMY IIJIaHy,
(bUKCUpOBaTh PE3YJIBTATHl TOJYYCHHOW 3aBUCUMOCTH (PU3NUYECKHUX
BEJIMYMH B BUJIC MTPEAJIOKCHHBIX TAOJIHI] U TPAPHUKOB, JIETaTh BHIBOIbI

I10 pE3yJIbTaTaM HMCCICI0BAHHUA

1.12

IMPOBOANTL KOCBCHHBIC HU3MCPCHUA (1)I/ISI/IIIGCKI/IX BCJIIMYHMH, CJICAYA
npez[nox(eHHoﬁ HUHCTPYKIUU: IIPU BBITIOJIHCHUN I/I3MepeHI/Iﬁ CO6I/IpaTL
OKCIICPUMCHTAJIbHYIO YCTAHOBKY MU BBIYUCIIATH 3HAYCHHC HCKOMOM

BCINYHHBI

1.13

CO6J'IIO,Z[aTL InpaBuJia TCXHHUKH 0e30macHOCTH IIpu pa60Te C

71a00paTOpPHBIM 000PYIOBaHUEM

1.14

YKa3bIBaTh MPUHIUIIBI JeNCTBUA HpI/I60pOB H  TCXHHUYCCKHUX
YCTpOﬁCTB, XapaKTCprU30BaTb MPUHIUAIIbLI JIENCTBUSA HU3YUYCHHBIX
HpI/I60pOB N TCXHHUYCCKHUX YCTpOI\/’ICTB C INOMOIIBIO HX OIIMCaHUA,
HCIIOJIb3YA 3HaHUA 0 CBOMCTBaX (I)I/ISI/I‘-ICCKI/IX SIBJICHUI n

HeO6XO,Z[I/IMLIe (I)I/I3I/I‘ICCKI/IC 3aKOHBI U 3aKOHOMCPHOCTHU




1.15

NPUBOAUTH TPUMEpHl (HAXOAUTH HMHPOPMAIMIO O MpUMepax)
MPAKTUYECKOTO MCHOJIb30BaHUs (PU3MUECKUX 3HAHUI B MOBCETHEBHOMN
KU3HH Juis  oOecrieueHuss O€30MacHOCTH Tpu  oOpaiieHuu ¢
npuOopaMy U TEXHUYECKUMH YCTPOWCTBAMHU, COXPAaHEHHUS 3[J0POBbS U

coOII0ACHNSI HOPM 9KOJIOTMUYECKOT0 IIOBE/ICHUS B OKpY Karollel cpeze

1.16

OCYILECTBIIATH OTOOpP MCTOYHHUKOB MH(popmManuu B cetu MHTepHeT B
COOTBETCTBUU C 3a/laHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOLIUXCS 3HAHUM M IyTEM CpaBHEHUS pPa3IMYHBIX HCTOYHUKOB
BBIJICNATh MHGPOPMAIUIO, KOTOpas SIBISIETCS MPOTUBOPEUMBOM WU

MOXET OBITh HEJIOCTOBEPHOI

1.17

HCIIOJIb30BATh pu BBIIIOJIHCHUH yueOHBIX 3a1aHU I
HayYHOTIOMYJSPHYIO  JIUTEpaTypy  (U3UYECKOTO  COJEpXKaHus,
CIpaBOYHBIE MaTepuaibl, pecypcbl cetn VHTepHeT, BianeTh
npuéMaM KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpa3oBaHus NHGOPMAIIN

W3 OJTHOM 3HAaKOBOW CHCTEMBI B JPYTYIO

1.18

cO31aBaThb CcOOCTBEHHDBIE KpaTKUC MMHUCbMCHHBIC U YCTHBIC COO6HIGHI/I5[
Ha OCHOBE 2 — 3 WUCTOYHMKOB UHpOpMAIMU (U3HIECKOTO
COJIep’KaHus, B TOM 4YHCIe MyOJIMYHO J1eNaTh KpaTKue COOOIIEHHS O
pe3ynbraTax MpPOEKTOB WM Y4YEOHBIX HCCIEJOBaHUM, MpU 3TOM
rpaMOTHO HCMOJIb30BAaTh HW3YYEHHBIM MOHSATUMHBIA amnmapar Kypca

(1)I/ISI/IKI/I, COIIPOBOKIAThb BBICTYIIJICHHC HPCSCHTaHI/Ieﬁ

1.19

IIpHU BBIIIOJIHCHUHA y‘le6HI)IX IIPOCKTOB U I/ICCJ'IC,Z[OBaHI/Iﬁ pacipeacisiThb
00s3aHHOCTH B rpymnie€ B COOTBETCTBUU C IMMOCTABJICHHBIMHA 3aJadyaMu,
CJIICOUTh 3a BBIIIOJHCHUEM IlJIaHa Z[GP'ICTBHI;'I, aJICKBAaTHO OLICHHUBATH
CcOOCTBEHHBIH BKJIaa B  JCATCIBHOCTb  TI'PYIIIIBI, BBICTPAWBATh
KOMMYHUKATUBHOC B3aHMOHeﬁCTBHe, Y4YUTbIBaAsA MHCHUC

OKpYKaromux

8 KUIIACC

Kon
NpoBepsieMoro
pe3yJjabTarTa

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHus

1.1

HCIIOJIb30BAaTh INNOHATHA

1.2

pas3iiniaTth ABJICHUSA IO OMNMCAHWUIO HX XAPAKTCPHBIX CBOMCTB U Ha




OCHOBC OIIBITOB, ICMOHCTPUPYIOIIUX JAHHOC (1)1/131/1‘-1601(06 SABJICHHUC

1.3

pacro3HaBaTh NPOSIBICHUE U3YyYCHHBIX (DU3MUYECKUX SBICHUHA B
OKpYXKaloIlleM MHpE, B TOM 4Hcie (U3UYECKUE SBICHHUS B MPHPOJIE,
IIPY 3TOM TE€PEBOAMTH MPAKTHUECKYIO 33/1a4y B Y4eOHYIO, BBIACTATH

CYIIECTBEHHBIE CBOMCTBA (pU3HAKN) (PU3HUECKHX SBICHUI

1.4

ONHCBHIBATh W3YyYEHHBIC CBOWCTBA Tel W (PU3MYECKHE SIBJICHUS,
UCTIONB3YS  (U3UYECKUE BEJIWYHMHBI, TPH ONHCAHUM TPABHIEHO
TPaKTOBaTb  (PU3WYECKUII  CMBICA  MCHOJb3YEMbIX  BEJIUYMH,
0003HaYeHUS U €UHUIBI (PU3UUYECKUX BEJIMYMH, HAXOAUTh (GOPMYIIbL,
CBA3BIBAIOIIME JAHHYIO (U3UYECKYI0 BEIMYMHY C JAPYTUMU
BEIMYMHAMM,  CTPOUTh TIpapUKd  U3YYEHHBIX  3aBHCHUMOCTEH

(bMBUYECKUX BEIIMYUH

1.5

XapaKTEepPU30BaTh CBOWCTBA TeJ, (PU3UYECKUE SIBJICHHUS M TPOIECCHI,
HCMOJIb3ysl HW3YYECHHBIE 3aKOHbI, IMPU H3TOM JIaBaTh CJIOBECHYIO
(hopMyTUPOBKY 3aKOHa U 3alHCHIBAaTh €r0  MaTeMaTHYeCKOe

BBIpaXKEHUE

1.6

O0OBICHATH (PU3NUYECKUE TMPOIECCHI M CBOMCTBA TEJ, B TOM YHUCIIC U B
KOHTEKCTE CHUTyalldid MPaKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa:
BBISIBJISITH IPUIMHHO-CIICJICTBEHHBIE CBSI3H, CTPOUTH OOBsICHEHHE U3 |
— 2 JIOTHYECKHMX INaroB ¢ momMombio 1 — 2 HM3ydeHHBIX CBOMCTBa

(1)I/ISI/ILICCKI/IX SIBJ'ICHI/II\/'I, (bPISI/I‘IeCKI/IX 3dKOHAa HUJIKM 3aKOHOMCPHOCTHU

1.7

peuarb pvaéTHBIe 3aJa4u B 2-3 HeﬁCTBHﬂ, HCIIOJIb3YysA 3aKOHBbI U
(bOpMy.]'IBI, CBs3BIBAIOIINEC (bPISI/I‘IeCKI/IC BCJIIMYHHBI: HA OCHOBC aHaJIM3a
YCIOBHA 3ala4M 3allMChIBATh KPATKOC YCJIIOBHUE, BhIABJIATH HEAOCTATOK
JaHHBIX [JIA PCHICHHA 3aJavu, BBI6I/IpaTB 3aKOHBI H (bOpMy.]'IbI,
HCO6XOI[I/IMI>I€ IS eé peliCHus, IIPOBOANTDH paC‘léTLI U CpaBHUBATb
INOJIYYCHHOC 3HAYCHHUC (1)I/I3I/I‘ICCKOI71 BCINYNHBI C H3BCCTHBIMU

JaHHBbIMH

1.8

paciIo3HaBaThb l'IpO6JICMbI, KOTOPBIC MOKHO pPCIIUTL IIpU ITOMOIIH
(I)I/ISI/ILIGCKI/IX MCTOJOB, UCIIOJIB3YS OIIMCAHUC UCCIICAOBAHUSA, BBIACIIATH
IMPOBEPACMOC NPCANOJIOKECHUC, OLCHUBATH IPABUIIBHOCTb TOPAAKA

IMPOBEACHUA UCCIICAOBAaHNA, ACJIaTh BBIBOAbI

1.9

IOPOBOJUTH OIBITHI IO HAOMIOJACHUIO (PU3MUECKUX SBICHUH MU
¢u3nyeckux  CBOHCTB  Teln:  (QOpPMyIUpOBaTH  IpPOBEpsieMble

IpCaAIOJIOKCHUA, COGI/IpaTB YCTaHOBKY nu3 MMPEIJIOKCHHOT'O




000pyI0BaHUs, OMUCHIBATH X0 OTBITa U (POPMYIUPOBATH BHIBOIBI

1.10

BBIIIOJIHATh IPSAMBIE HM3MEPEHUs C MCIOJIb30BAHUEM AHAIOTOBBIX
npuOOPOB U JATYMKOB (PU3MUYECKUX BEJINYHMH, CPABHUBATH PE3YIbTATHI

U3MEPEHHH ¢ yU€TOM 3aJaHHON a0COJIFOTHOM MOTPEUTHOCTH

1.11

OPOBOJUTH  HCCJICIOBAHWE  3aBUCUMOCTH  OAHOM  (hU3MYECKOi
BEJIMYUHBl OT JPYrOM C MCHOJIB30BAHUEM IIPSIMBIX HW3MEPEHUN:
IUIAHUPOBaTh HCCIIEJJOBaHUE, COOMpATh YCTAaHOBKY U BBINOJHSTH
U3MEpeHus, Cleays IpeajJoKeHHOMY  IUIaHy, (UKCUpOBATh
pe3yNbTaThl MOJYYEHHOH 3aBUCUMOCTH B BUJE TaOMUIl U IrpauKoB,

ACJIaTh BBIBOABLI ITO PE3yjIbTaTaM HUCCICAOBaHMA

1.12

MPOBOJUTh  KOCBEHHbIE  U3MEpPEHUs  (U3NYECKHX  BEJIMYMH:
IJIAaHUPOBATh U3MEPEHUs, COOMPATh IKCIEPUMEHTAIBHYIO YCTaHOBKY,
cienyss TPEeNJOKEHHOM HWHCTPYKIMH, M BBIUUCIATH 3HAYCHHE

BCIINYNHBI

1.13

coOnroAaTh TMpaBWia TEXHUKM Oe30omacHOCTH mpu  paboTe cC

71a00paTOPHBIM 000PYIOBaHHEM

1.14

XapaKTepU30BaTh MPUHLUIBI JEHCTBUS HU3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM HA HX OMHUCAHUS, HCIONb3Ys
3HaHMSI O CBOMCTBax (DU3MUECKUX SBJICHUM U HEOOXOIUMBIE

(bu3YecKrue 3aKOHOMEPHOCTH

1.15

pacimo3HaBaTh IMPOCTBIE TEXHUYCCKUE YCTPOﬁCTBa U U3MCPUTCIIBHBIC
HpI/I60pBI II0 CX€MaM MU CXEMAaTUYHBIM PUCYHKaM, COCTaBJIATH CXEMBI
OJICKTPHUYCCKUX ueneﬁ C IOCICOOBATCIbHBIM W IapalICIIbHBIM
COCAMHCHUEM 3JICMCHTOB, pasjm4dad YCJIOBHBEIC 0003HaYEHHUST

QJICMCHTOB 3JICKTPHYCCKUX HCHCﬁ

1.16

OPUBOJIUTH TMpUMEpbl (HaXoAuTh HMHPOPMAIMIO O MPUMEPAX)
MPAKTHYECKOTO HMCIOJIb30BaHUS (PU3NYECKUX 3HAHHUI B MOBCEIHEBHOU
KU3HM Juia  oOecrieueHus O€30macHOCTH Tpu  oOpallleHuu ¢
npubopaMu U TEXHUYECKUMH YCTPOWCTBAMHU, COXPAHEHUS 3[I0POBBS U

CO6J'IIO,Z[€HI/I$I HOPM 5KOJIOTHUYECCKOTO IMTOBEACHUS B Oprncanmeﬁ cpeae

1.17

OCYIICCTBJIATDH MMOUCK I/IH(I)OpMaI_II/II/I (1)I/ISI/I‘I€CKOFO COJCpKaHuA B CCTHU
I/IHTepHeT, Ha OCHOBE€ HMECIOIIMXCS 3HAHUH H l'IyTeM CpaBHCHUA
JOIIOJIHUTCIIBHBIX HMCTOYHHKOB BBIICIIATDH I/IH(I)OpMaI_II/IIO, KOTOpasa

ABJIACTCA HpOTHBOpeqHBOﬁ WJIA MOXET OBbITh HCI[OCTOBCpHOﬁ

1.18

HCIIOJIb30BATL IIPU  BBIIIOJIHCHUU y‘-Ie6HBIX 3aJlaHu HAay4YHO-




MOMYJSIPHYIO JIUTEpaTypy (PU3MYEeCcKOro coaepKaHus, CIPaBOYHBIS
Marepuanbl, pecypcbl cetu  VHTEepHeT; BiIaaeTb NOpUEMaMH
KOHCIIEKTUPOBAHUS TEKCTa, TpeoOpa3zoBaHusi WHGOPMAIIUKA U3 OJHOM

3HAKOBOM CHUCTEMBI B APYT'YIO

1.19

CO3/1aBaTh COOCTBEHHBIC MMCbMEHHBIE M KPATKHUE YCTHBIE COOOIIECHMS,
0000mmas wHGOPMAIMIO W3 HECKOJIBKUX HCTOYHHKOB (U3HUYECKOTO
COJIEp’KaHUs, B TOM YHUCJIE IyOJIWYHO MPEACTaBIATh PE3YIbTaThl
IPOEKTHOM WM HCCIEIOBATENIbCKOM JIEATENbHOCTH, IPU 3ITOM
rPAaMOTHO HCIIOJB30BAaTh WM3YYEHHBIM MOHATUHHBIN anmapar Kypca

(hU3KKHN, COIPOBOXK/IaTh BBICTYIJIEHUE MpE3eHTaluei

1.20

MPU BBHITIOJIHEHUH YYE€OHBIX MPOEKTOB M MCCIEIOBAaHUN (DU3UUECKUX
MIPOLIECCOB PACHPENEATh 00S3aHHOCTH B I'pYIIE B COOTBETCTBUU C
MOCTABJIECHHBIMU  3aJa4aMH, CJIEIUTh 3a BBINOJIHEHUWEM IUIaHa
JEWCTBUA W KOPPEKTHUPOBaTh  €ro, aJeKBAaTHO  OILICHUBATh
COOCTBEHHBIM BKJaJ B JIEATEIBHOCTh TPYNIBI, BBICTPAUBAThH
KOMMYHUKAaTUBHOE  B3aMMOJEHCTBHE,  MPOSABISSE  TOTOBHOCTh

paspeniath KOH(PIUKTHI

9 KUIIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 0011ero 00pa3oBaHus

1.1

HCII0JIb30BAaTh U3YYCHHBIC ITOHATUSA

1.2

pas3iinyaTtb ABJCHHA 110 OIMHMCAHUIO HMX XaPAKTCPHBIX CBOWMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIUX TAHHOC (1)I/ISI/I‘IGCKOG SIBJICHHC

1.3

paciio3dHaBaTb IPOABJIICHUC HN3YUCHHBIX (1)I/ISI/I‘ICCKI/IX SIBJICHUN B
OKpyxKaromieM MHUpPEC, B TOM YUCIIC (1)1/1314%010/16 SABJICHUA B IIPpUPOIC,
IIpu 3TOM MEPCBOAUTH IPAKTHYCCKYIO 3a1a4y B y‘Ie6HYIO, BBIACTIATH

CYIIIECTBEHHBIE CBOICTBA (MIPU3HAKHK) PU3NUECKUX SIBICHUI

1.4

ONHNCBIBATL H3YUCHHBIC CBOMCTBA T€l H (I)I/BI/I‘IGCKI/IG SABJICHHA,
HCIIOJIb3Ys (I)I/I3I/I‘-ICCKI/IC BCJIMYNHBI, IIpU OIMCAHUU TIPAaBUIIBHO
TPAKTOBATb (I)I/IBI/ILIGCKI/II\/’I CMBICIJI HCIOJIb3yEMbIX BCJIIMYHH,
0003HAUCHHS U CIANHUIIbI (I)I/ISI/I‘-ICCKI/IX BCIIMYHH, HAXOAUTH (bOpMyHBI,

CBSI3bIBAIOIIME JaHHYIO (U3MYECKYI0 BEIMYMHY C JAPYIrUMH




BEeJIMYMHAMH, CTPOUTH TpadUKd  M3YUYEHHBIX  3aBHCHMOCTEH

(hu3HUECKUX BETMINH

1.5

XapaKTepU30BaTh CBOMCTBA Tell, (PU3MUECKUE SIBIICHUS W TIPOIIECCHI,
WCIIOJIb3ysd HW3YYCHHBIE 3aKOHbBI, IPU O3TOM JI1aBaTh CIIOBECHYIO
(GOpMyITMpPOBKY 3aKOHa H 3alHCHIBATH €r0  MaTeMaTHYCCKOE

BBIPA)KCHUE

1.6

OOBSICHATH (PM3MYECKHE MPOIECCHl U CBOICTBA TEN, B TOM YHCJIE U B
KOHTEKCT€ CHUTyallMii TMPaKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:
BBISIBJISITH TIPHYMHHO-CIICJICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHUE U3 2
— 3 JIOTMYECKUX WIaroB C IMOMOIIBI 2 — 3 W3y4YEHHBIX CBOICTBA

(u3nuecKkux sBJIEHUHN, (PU3NYECKUX 3aKOHA UJIH 3aKOHOMEPHOCTH

1.7

pemaTh pacd€THbIe 3amadd (omuparonmecss Ha cucteMy u3 2 — 3
ypaBHEHUH), WCIOJB3yS 3aKOHBI H  (OPMYINBI, CBSI3BIBAIOIINE
(¢u3nueckue BeNWYMHBI: Ha OCHOBE AaHalIM3a YCIOBUSA 3aJauu
3alUCHIBATh KPAaTKOE YCIOBHE, BBISBISATH HEJOCTAIONIUE  WIIH
M30BITOYHBIC JIAHHBIE, BEIOMPATH 3aKOHBI U (POPMYJIIBI, HEOOXOANUMBIE
JUIA pellieHusi, MPOBOJUTH PAcu€Thl M OIEHHBATh PEATUCTHUYHOCTD

MOJIyY€HHOTO 3HAYCHUS (PU3NUECKON BETHMUHHBI

1.8

pacrio3HaBaTth NpPOOJIEMBbI, KOTOPbIE MOKHO PpEIIUTh IPHU IMOMOIIU
(u3nUecKuX METOJIOB, HCIOJB3Ys OMMCAHUE WCCIIEAO0BAHUS, BBIICIATH
poBepsieMOe  IMPEIOI0KEHHE, OLIEHUBATh MPABUILHOCTh MOPSIKA
NPOBEJICHUS HCCIIEAOBaHMS, JeJaTh BbIBOJbI, HHTEPIIPETUPOBATH

pe3ynbTaThl HAOIOIEHUN 1 OTIHITOB

1.9

IMPOBOAWUTL OIIbITBI IIO Ha6J'IIOI[CHI/II-O (bHSI/I‘leCKI/IX SIBIICHUN WU
(I)I/ISI/I‘IGCKI/IX CBOMCTB TEJ: CaMOCTOSTEIBLHO CO6I/IpaTB YCTAaHOBKY H3
HU30BITOYHOIO Ha6opa OGOpy,HOBaHI/IH, OIIMCBIBATh XOJ OIIbITa U €ro

pe3yabTaThl, (GOPMYIUPOBATH BHIBOIbI

1.10

IPOBOJUTH TPH HEOOXOAMMOCTH CEPUI0 TPSIMBIX H3MEPEHU,
OTIpeNeNsisi CpeJHee 3HaueHHe HU3MepsieMoil BenuuuHbl (PoKycHOE
paccTosiHMe coOuparomei JMH3bl), 000CHOBBIBaTH BHIOOP crocoba

U3MepeHus (M3MEpUTEIBHOTO pudopa)

1.11

IOPOBOJUTH HCCIEIOBAaHUE 3aBUCUMOCTEH (U3NYECKUX BEIUYHH C
UCIIOJIb30BAHUEM MIPSAMBIX M3MEPEHUN: INIAHUPOBATh HCCIIENIOBAHUE,
CaMOCTOSITEJIbHO COOMpaTh YCTaHOBKY, (PUKCHpPOBATh pe3yNlbTaThl

HOJ’Iy‘IGHHOfI 3aBUCUMOCTH (I)I/ISI/I‘-ICCKI/IX BCIIMYHMH B BHJC Ta6J'II/II_[I/I




Fpa(bI/IKOB, ACJIaThb BBIBOJBI IMO PE3YJIbTaTaM UCCIICAOBAHUA

1.12

MPOBOJUTH  KOCBEHHBIE  M3MEpeHHs  (DU3MYECKUX  BEIUYHUH:
IJIaHUPOBATh U3MEPEHUs], COOMpPATh 3KCIEPUMEHTAIbHYIO YCTAHOBKY
Y BBINOJHATE HW3MEPEHHUs, CIENys HPEeMIOKEHHON HHCTPYKLUH,
BBIYMCIIITh 3HAYEHUE BEJIMYMHBI M AHAJIM3UPOBATh IIOJIyYECHHBIE

pe3yJbTaThI C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHU I

1.13

coOmonaTh TMpaBWjia TEXHUKH Oe30macHOCTH Tpu  padore ¢

71a00pPaTOPHBIM 000PYJOBaHHEM

1.14

pa3nuyaTh OCHOBHBIC MPU3HAKUA HM3YYEHHBIX (PU3UUYECKUX MOJIEICH:
MarepuaigbHas TOYKa, abCOIIOTHO TBEPIOE TEJIO, TOUCHHBI HCTOUYHUK
CBeTa, JIyd, TOHKas JIMH3a, TUTAHETapHas MOJIeJb aToMa, HYKJIOHHAs

MOJECJIb aTOMHOI'O Aapa

1.15

XapaKTepU30BaTh MPUHLUIBI JEHCTBUS HU3YyYEHHBIX NPUOOpPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa HUX ONMCAHUSA, HCIOJb3YS
3HaHMSI O CBOMcCTBax (PUM3MUECKUX SBJICHHMM U HEOOXOIUMBIE

(u3nueckrue 3aKOHOMEPHOCTH

1.16

WCIIOJIb30BaTh CXEMbl M  CXEMaTHUYHbIE PUCYHKH H3YYEHHBIX
TEXHUYECKUX YCTpOICTB, M3MEPUTENbHBIX npuOopoB u
TE€XHOJIOTMYECKUX IMPOLIECCOB MPHU PEUICHUH Y4eOHO-TIPAKTHUECKUX
3a/1a4, ONTHYECKHUE CXEMBI Ul MOCTPOEHUS U300pakeHUN B TIIOCKOM

3epKajie U coobuparorieit 1mH3e

1.17

OPUBOJIUTH TMpUMEpPbl (HAXOAUTh HWHPOPMALMIO O MPUMEPAX)
MPAKTHYECKOTO HCIOJIb30BaHUs (U3NYECKUX 3HAHHUI B MOBCEAHEBHOU
XKU3HU Juia  oOecrieueHus O€30MacHOCTHM Tpu  oOpallleHuu ¢
npubopaMu U TEXHUYECKUMH YCTPOWCTBAMHU, COXPAHEHUS 3[I0POBBS U

CO6J'IIO,Z[CHI/I$I HOPM 3KOJIOITHYCCKOI'O IIOBCACHUA B Opr>1<a101ueI71 cpenc

1.18

OCYILIECTBISATH MOUCK UH(POpMAIUU (PU3UUECKOTO COACPIKAHUS B CETU
WNurtepuer, camocrosiTenbHO  (OPMYIUpPYs TOMCKOBBIM  3ampoc,
HaXOJWTb TIYTH  OMNpPENENCHHUs  JIOCTOBEPHOCTH  MOJYyYEHHOU
uH(GOPMAIMM Ha OCHOBE HMMEIONIMXCS 3HAHMM M JOMOJIHUTEIbHBIX

HNCTOYHHUKOB

1.19

UCMOJb30BaTh TPU  BBIMOJHEHMM Y4YeOHBIX 3aJaHUH  HAy4YHO-
HOMYJSPHYIO JINTEpaTypy (GHU3UYECKOTO COJIEp)KaHus, CIpPaBOYHbIE
Marepuansl, pecypchl cetu VHTepHeT; BuazeTe  NpuémMamu

KOHCIICKTUPOBAHUA TCKCTA, Hp606p3.30BaHI/ISI I/IH(i)OpMaI_[I/II/I U3 OJHOM




3HAKOBOM CHUCTEMBI B APYT'yIO

1.20

CO3/1aBaTh COOCTBEHHBIE MHCHMEHHBIE W YCTHBIE COOOIICHUs Ha
OCHOBE WH(MOpPMAIMU W3 HECKOJIBKHX HWCTOYHHKOB (PU3NIECCKOTO
COJIepKaHus, MyOIMYHO TPEACTABIATH PE3yJAbTaThl MPOEKTHOW HITH
UCCIIEIOBATENIbCKOW ~ AEATENBHOCTH, HPH  3TOM  T'PaMOTHO
WCIIOJIb30BAaTh U3yYEHHBIN TOHATUNHBIN anmapaTr u3y4aeMoro pasiena
(GU3MKH W COMPOBOXKAATh BBICTYIUICHHWE IIPE3CHTAlEd € Y4ETOM

0COOEHHOCTEN ayAUTOPUU CBEPCTHUKOB

1.21

MPU BBITIOJIHEHUHM YYE€OHBIX MPOEKTOB U WCCIEAOBAHUHN (HU3HMUECKUX
MIPOLIECCOB PACHPENEATh 00S3aHHOCTH B T'pYMIE B COOTBETCTBUU C
MOCTABJIECHHBIMUA  3aJa4aMUy, CJIEIWTh 3a BBIIOJHEHHEM IUIaHA
JEUCTBUA W KOPPEKTUPOBAaTh  €ro, aJeKBAaTHO  OLICHUBATh
COOCTBEHHBIM BKJIaJ B JIEATEIBHOCTh TPYMIBI, BBICTPANBAThH
KOMMYHUKAaTUBHOE  B3aUMOJEHCTBHE,  MPOSABISISE  TOTOBHOCTh

paspeniath KOH(IUKTHI




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC

Kox
pasjaena

Kona
3JIeMeHTAa

HpOBepﬂeMble JIEMEHTBI COACPKAHUSA

®U3UKA U EE POJIb B IO3HAHNHM OKPYXXAIOIIEIO MUPA

1.1

®usuka — Hayka O TIpupoje. SIBIE€HHS NTPUPOABL
®u3nyecKkue  SABICHHS: MEXaHMYECKHE, TEIUIOBBIE,

OJICKTPUYCCKHUEC, MArHUTHBIC, CBETOBBIC, 3BYKOBELIC

1.2

®uznyeckue BenMuuHBL ~ M3MepeHuwe  (pu3nUecKUX
BenmuuuH.  Dusmyeckue  npubopsl.  IlorpemHocTs

n3MepeHnil. MexyHapoHas CUCTEMA €TMHUIL

1.3

EcTecTBeHHOHAyuHBIN METOJ] TO3HAHUS: HAOIOJEHUE,
MOCTAaHOBKA HAy4YHOTO BOIMPOCA, BBIJABMKEHHE THIOTE3,
OKCIIEPUMEHT 10 TMPOBEPKE THUIOTE3, OOBSICHEHHE

HAOJIFOIAEMOTO SABJIEHUS

1.4

Onucanne PU3NUECKHUX SBJICHUN C TIOMOIIBIO MOIETICH

1.5

[IpakTrueckue pabOTHI:

#H##Par###l3mMepenne pacCTOSHHM.
#i#Par###l3mepenne 00bEMa KUAKOCTH M TBEPIOTO
Tea.

#H##Par###OnpeneneHue pa3MepoB MabIX TEll.
###Par#t#l13smepenue  Temmnepatypsl IpU  [TOMOIIU

KUAKOCTHOI'O TEPMOMETpPA U NaTHUKaA TEMIICPATYPhI

INEPBOHAYAJIBHBIE CBEJAEHMA O CTPOEHNU BEIIIECTBA

2.1

###Par##CTrpoenne BellecTBa: aTOMBI U MOJICKYJIbI, UX
pasMepbl.  ONBITBI,  JOKa3bIBAIOIIME  JHCKPETHOE

CTPOCHHC BCIICCTBA

2.2

###Par### )/ Brokeane  dacturr  BemiectBa.  CBS3b
CKOPOCTH  JBWXKEHHS 4YacTUIl C  TeMIepaTypoM.

BpoynoBckoe nBuxenue, muddysus

2.3

BzauMmopelicTBue 4acTHUIl BEIIECTBA: MPUTSKCHUC U

OTTAJIKUBAHHC




H#HPar### ArperaTHple COCTOSIHUSL BEILIECTBA: CTPOEHUE

ra3oB, >KMJIKOCTEH M TBEPIBIX (KPUCTAJUIMUECKUX) TEINl.

24 B3anMocBsa3p MeXIy CBONCTBAMM BEIIECTB B PA3HBIX
arperaTHbIX COCTOSTHUSIX M HMX aTOMHO-MOJICKYJISIPHBIM
CTpOEHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUN BO/IBI
[IpakTnueckue pabOThI:
#H##Par###0nenka nuaMeTpa aToMa METOJIOM PSIOB (C
UCIIOJIb30BaHuEM (poTorpaduii).

2.6 #HHHPar#H##0nbITel 10 HAOMIOJEHWIO  TEMJIOBOTO

paciupeHus ra3os.
HHHPar#H#0ONbITEL 0 OOHAPYXKEHUIO JEHCTBUS  CUIT

MOJIEKYJIPHOTO TPUTSKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanndeckoe JIBUKECHUE. PaBHOMepHOE u
' HEPAaBHOMEPHOE JIBIDKCHHUE
###Par###CropocTh. Cpennsis CKOPOCTH npu
3.2 HEPaBHOMEPHOM JBIKEHWHU. Pacuér mytu W BpemeHU
JBUKCHUS
SlBnenne uHeprmu. 3akoH MHepuMH. B3anmoneiicTBue
3.3 Te1 KaK NMPUYMHA U3MEHEHUS! CKOPOCTU JBHXKEHUS Tell.
Macca kak Mepa HHEPTHOCTH Tela
34 #H#Par### inotaocTe BemecTBa. CBs3b IUIOTHOCTH C
' KOJIMYECTBOM MOJIEKYN B eIMHUIEe 00bEMa BellecTBa
3.5 Cuna xak XxapakTepHCTHKa B3aUMOICHCTBUS Tell
> Cuna ymnpyroctu u 3akoH ['yka. M3mepenue cuibl ¢
' MOMOIIBIO JUHAMOMETPA
T ##HPar#Ht#Bnenne taroteHus u cuna Tsokectd. Cuna
. TSKECTU Ha Apyrux maHerax. Bec tena. HeBecomocth
38 Cuna Tpenus. TpeHHE CKOJBXKEHUS U TPEHHE MOKOS.
' Tpenue B npupoae U TEXHUKE
3.9 #HH#Par###CroxxeHue Ccuil, HANpaBiICHHBIX 10 OJHOM
. npsiMOH. PaBHOAEHCTBYIOIIAS CUIT
3.10 [IpakTuyeckue paboOTHI:




Onpenenenre CKOPOCTHM PaBHOMEPHOIO  JABMXKEHHUS
(apyka B JKUIOKOCTH, MOJEIHU  JIEKTPUYECKOIO
aBToMOOWIsE u Tak gjanee). OrmpenerneHue cpenHei
CKOpOCTH CKOJIBXEHHsI Opycka WIM IIapuKa II0
HAKJIOHHOM  ImIockocTH. OrmpeneneHue  MIOTHOCTH
TBEPJIOTO Tena. OnpIThI, JEMOHCTPUPYIOLIKE
3aBHCHUMOCTh pacTshKeHus (aedopMaryiv) Mpy>KUHBI OT
OPWIOKEHHON  cuibl.  ONBITBI, JE€MOHCTPHUPYIOIINE
3aBUCHUMOCTb CHJIBI TPEHUS CKOJIbKEHHUS OT Beca Tejla U

XapakTepa COIMPUKACAIOIIUXCS TOBEPXHOCTEN

dusnueckne sSBICHUSA B IpUupoac: NpUMEPbI IBHKCHHUSA C

3.11 Pa3IMYHBIMHA CKOPOCTSIMH B KMBOW M HEXUBOW NPHUPOJIE,
JICVCTBUE CHJTBI TPEHUS B TIPUPO/JIC i TEXHUKE
3.12 Texuuyeckue ycTpoicTBa: AMHAMOMETP, MOIIIUITHUKH
JIABJIEHUME TBEP/IBbIX TEJL XXUJKOCTEN 1 TA30B
41 Hasnenune TBEpAoro tenma. CrmocoObl YMEHBIICHHS H
' YBEITMYCHHS TaBJICHUS
42 JlaBiieHune raza. 3aBUCUMOCTD JaBJICHHS Ta3a OT 00bEMa,
' TEeMITepaTyphl
13 [lepenaua naBiieHHs] TBEPIABIMHU TEIAMH, KUAKOCTIMHU H
' razamu.3axoH [lackans. ITHeBMaTHyeckue MalIMHbI
3aBUCUMOCTh  JIaBJICHHSI KHUAKOCTH OT  TJIyOWHBI.
4.4 ['mapocraTudeckuii mapagokc. CooOmiaronuecs cocypl.
['mapaBIuyecKue MEXaHU3MBI
AtMocdepa 3emnu u atmocdepHoe naBieHue. [IpuarHbI
45 CYIIECTBOBaHMs BO3IYIMIHOM 000j04yku 3emiu. OmnbIT
' Toppuyennu. 3aBUCUMOCTh aTMOC(HEPHOTO JTaBJIICHUS OT
BBICOTHI HaJl YPOBHEM MOPS
A6 N3mepenue armocdepHoro nasnenus. [Ipubopsr ams
. U3MepeHus: aTMOC(HEPHOTO JaBJICHUS
JlelictBue XKUIKOCTM M Tra3a Ha MOTPYKEHHOE B HHX
4.7 Teno. BelTankuBarmas (apxumenoBa) cuia. 3aKOH
Apxumena
4.8 [InaBanue ten. Bo3nyxomnnaBanue




4.9

[IpakTuyeckue pabOTHI:

HccnenoBanue 3aBUCUMOCTM Beca Tejla B BOJE OT
00béMa TOTrpyKEHHON B JKMIKOCTh YacTH Teja.
Omnpenenenre BBITAIKUBAIOLIEH CUJIbI, IEHCTBYIOIIEH HA
TENO, NOrpyk€éHHoe B  KHAKOCTb.  [IpoBepka
HE3aBHCUMOCTH BBITAJIKUBAKOUIEH CHJIbI, JAEHCTBYIOLICH
Ha TeJNO B JKUAKOCTH, OT Macchl Tena. OnbIThl,
JEMOHCTPUPYIOLIME  3aBUCHUMOCTh  BBITAIKUBAOLIEH
CHUJIBI, JIEUCTBYIOIIEH Ha TEJIO B JKHAKOCTHU, OT 00BEMa
NOTPYKEHHOW B JKHMJIKOCTb YaCTH Tela U OT IJIOTHOCTH
KUJKOCTH. KonctpynpoBanne  apeomerpa  Wiu
KOHCTPYHPOBAaHHE  JIOAKM M  OIpeaesneHune  eé

Irpy30I10AbEMHOCTH

4.10

dusnyeckue  SABJIEHUS B IPUPOJE: BIIASIHUE
aTMOC(hepHOTO JaBJICHUS Ha )KMBOW OpraHU3M, IJIaBaHUE

pBIO

411

TexHudeckre yCTPONCTBA: COOOMIAIOIIHUECS COCYIBI,
YCTPOMCTBO BOJOMPOBOJA, THUIPABIMYECKUNA TMpece,
MaHOMETp, OapomeTp, BBICOTOMEp, MOPIIHEBOM HACOC,

apeomeTp

PABOTA, MOIIHOCTD, DHEPT' U

5.1 Mexanudeckasi pabora
5.2 MexaHn4deckass MOIIHOCTD
£ 3 [TpocThie  MeXaHU3MBI: pblYar, OJIOK, HaKJIOHHAs
' IJIOCKOCTh. [IpaBHiIo paBHOBECHS phlyara
5.4 [IpumMeHeHue TpaBUiIa paBHOBECHSI pblyara K 0JIOKY
«3onoroe  mpaBwio»  MexXaHuku.  KoadduiueHt
5.5 [10JIE3HOTO JEeACTBUS MEXaHH3MOB. ITpocteie
MEXaHU3MBI B OBITY U TEXHUKE
5.6 [ToTennmanpHas 3HEPTUU TeNa, MOJHATOTO HaJ 3eMIEH
5.7 Kunernueckas sHeprus
£ g [Tonnass mexaHudeckas SHEprusi. 3aKOH W3MEHEHUS H
' COXPaHEHHUS MEXaHMUYECKOH SHEePTUU
59 [IpakTdeckue pabOTHI:




#H#Par###Onpenenenue pabOThl CUJIBI TPEHUS TIpU
PaBHOMEpPHOM JIBMOKCHMM Te€la 10 TOPU30HTAIBHOU
nosepxHoctu. HMcecnenosanue yciaoBUM  PaBHOBECHS
ppruara. M3mepenne KII/I HaKIOHHOW IUIOCKOCTH.

N3yuenune 3akoHa cOXpaHEHUsI MEXaHUYECKON YHEPTUU

dusnyeckre SBICHUSI B npupoac: pblHyaru B TCJIC

5.10
YeJI0BEKa
TexHuyeckue yCTpOMCTBA: pblyar, TMOJBWXHBIA U
5.11 HETOJBUKHBIN OJIOKH, HAKJIOHHAS! TIOCKOCTh, MPOCTHIE
MEXaHU3MBbI B OBITY
8 KJIACC
Kon Kon
IIpoBepsiemMble 1€MEHTHI COIEPKAHUS
pasjiena 3JieMeHTa
TEITJIOBBIE SABJIEHU S
OCHOBHBIE  TIOJIOKEHHUSI  MOJIEKYJISIPHO-KMHETUYECKOM
61 TEOpUU CTPOEHMsSI BemecTBa. Macca u  pa3Mepsl
' MosieKyll.  OmbITBI, MOATBEP)KIAIOIIME  OCHOBHBIE
MOJIO’KEHUS MOJIEKYJIIPHOKUHETHUECKON TEOPUH
Mopenn  TBEpIOro, JKUAKOTO W Ta3000pa3HOro
6.2 cocTosiHMI BemiecTBa. Kpucrammuyeckue u amopdHbIe
Tena
OObscHEHUE CBOICTB ra3oB, KUAKOCTEH U TBEPIBIX TET
0 6.3 HA OCHOBE TIOJIOKEHUH MOJIEKYIIPHOKUHETHUECKOMN
Teopuu
6.4 CMauuBaHue U KanUIsIPHbIC SIBJICHUS
6.5 TemnoBoe pacmmpenue u cxxarue
6.6 Temneparypa. CBsi3p TemmepaTypbl €O CKOPOCTBIO
. TEIJIOBOTO JABM)KEHHUS YaCTHII
67 Buytpennss sneprus. CiocoObl U3MEHEHHs] BHYTpEHHEH
. SHEpIuH: TeIionepeaya U CoBepiieHrne padoTbl
6.8 Buner temnonepenayn: TEIIOMPOBOIHOCTh, KOHBEKITHS,




U3Iy4eHUE

KonnuectBo  TEmJIOTHI. VnenrHagd  TEIIOEMKOCTDH

6.9
BELIECTBA
TeriooOMeH M TEIIOBOE paBHOBECHE. Y paBHEHUE
6.10
TEIUIOBOTO OajaHca
511 [InaBnenue u oTBepAEBaHUE KPUCTATUTMYECKUX BEIICCTB.
. VY enpHas TEmaoTa MIaBJICHUS
[TapooOpazoBannie u  koHAeHcarusi.  Vcmapenwue.
6.12 Kunenue. VYaenbHas  Temiora  mapooOpa3oBaHUS.
. 3aBUCHUMOCTb TEMIIEpATypbl KUIEHUS OT aTMOC(EpPHOTro
JABIICHUS
6.13 Bnaxxaocts Bo3myxa
6.14 OHeprus TOIUIMBA. Y IelbHAs TEIJI0TA CTOPAHUS
[Ipunnunsr  pabotel  TerioBbix asurarenei  KIIJ
6.15 TEIUIOBOTO ABUrareis. TeIUIoBbIE IBUTrAaTeIW W 3allvTa
OKpY>Kalolleu cpeibl
3aKOH COXpaHEHHs U MPEBPAIleHUs] SHEPTUH B TEIJIOBBIX
6.16
nporeccax
[TpakTrueckue pabOTHI:
HHAPar###0nbITel 0 OOHAPYKEHHUIO JCHCTBUS CHJI
MOJIEKYJIIPHOTO MPUTSKECHHUS.
#HHHPar###0nbITEl  TI0  BBIPAIIUBAHUIO  KPUCTALIOB
MOBApEHHOM COJM UJIH caxapa.
#HHPar###OnbITE 10 HAOIIOAEHUIO  TEIJIOBOIO
517 pacuIupeHusl ra30B, )KUJIKOCTEH U TBEPIBIX Tell.

###Par#H#OnpeneneHue naBieHHUs] BO3[yXa B OallJIOHE
HITpUIIa.

HHHPar#H#ONbITEl, 1EMOHCTPUPYIOIINE 3aBUCHUMOCTH
JABJICHUS BO3JyXa OT €ro o0béMa W HarpeBaHHUsS WU
OXJIAXKICHHUS.

#H#Par###1IpoBepka rUMoTe3bl JIMHEHHON 3aBUCUMOCTH

JJIMHBI CTOJIOMKA KHUAKOCTH B TepMOMeTpH‘{CCKOﬁ




TpyOKe OT TeMIepaTyphbl.

#H#Par###Habmonenue HU3MEHEHUS BHYTpPEHHEU
DHEPTUH Tella B pe3ybTaTe TeIuionepeaadyd U padOThI
BHCITHUX CHUIL

###HPar#t#llccnenoBanre SIBICHUS TEIUIOOOMEHA TIpU
CMEIIMBAHUM XOJOAHON U rOpsYEH BOJIBI.
#H#Par####OnpeneneHue KOJIMYECTBA TEIUIOTHI,
MOJYYEHHOTO BOJIOW TMpPH TEIJIOOOMEHE C HarpeThiM
METATUICCKAM ITHITTHIPOM.

#H##Par###OnpeneneHme yIETBbHON  TEIJIOEMKOCTH
BEIIIECTBA.

###Par###lccnenoBanue mmporecca HCIapeHus..
#HHHPar#H#OnpeneneHe  OTHOCUTENBHOM  BIaXXHOCTHU
BO3JIyXa.

#H#Par###OnpeneneHne yaeaIbHONW TETUIOTHI TUIABICHUS

JIBJA.

6.18

Ousnyeckue SBICHUS B MNPHUPOJAE: IOBEPXHOCTHOE
HaTSDKEHME W KalWUISIPHbIE SBJIEHUS B MPUPOJE,
KpUCTaJUIB B TIpHpoje, uzinydenue CoiHila, 3aMep3aHue
BOZI0EMOB, MOpCKHE OpH3bl; 00pa3oBaHKE POCHI, TyMaHa,

HNHECs, CHEra.

6.19

Texuuyeckue  ycTpoiicTBa:  KanmWUIIPhl, HpUMEpPbI
UCIOJIb30BAaHUSl KPUCTAIUIOB, >KUJIKOCTHBIA TEPMOMETP,
JaT4UK TeMIepaTypbl, TEPMOC, CHUCTeMa OTOILICHUS
JIOMOB, THTPOMETpPBI, MCHUXPOMETp, MHapoBas TypOuHa,

ABUT'aTC]Ib BHYTPCHHCTO CIrOpaHus.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHWA

7.1 Onexrpuszanus Teil. J[Ba poja 3JIEKTPUUECKUX 3aps/i0B
B3aumopneiictBue 3apspkeHHBIX Ten.  3akoH  KynoHa

7.2 (3aBUCHMOCTB CHJIbI B3aUMO/ICHCTBUS 3apsHKEHHBIX T OT
BEJIMUUHBI 3aPsJI0B M PACCTOSHUS MEX/Ty TeJIaMH)

73 Onexrpuueckoe noJie. Hanpssk€HHOCTD 3IEKTPUUECKOTO

I1OJIA. HpI/IHL[I/Il'I CYICPIIO3UTTHUN BJICKTPUUCCKUX noJjeun




(Ha KaYECTBEHHOM YPOBHE)

Hocutenu »snexTpuueckux 3apsaoB. DJIeMEHTapHBIN

7.4 anekTpuueckuil 3apsan. Ctpoenue atoma. IlpoBonHuku u
JDIIEKTPUKU
7.5 3aK0H COXpaHEHUS ATEKTPUIECKOTO 3apsiaa
- DOneKTpuueckuii  TOK.  YCJIOBHUS  CYyLIECTBOBaHUS
' ANIEKTPUYECKOT0 TOKA. VICTOUHMKN OCTOSTHHOTO TOKA
HerictBus BIIEKTPUUECKOTO TOKa (TerutoBoe,
7.7 XMMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KHUJIKOCTSIX M ra3ax
- Onektpuueckas 1enb. Cuiga Toka. DIEKTPUIECKOE
' HaTpsHKCHHE
29 ConpoTuBieHue MIPOBO/IHUKA. VY aensHOE
' COMPOTHBIIEHUE BEIIeCTBa
7.10 3akon OMa 1 ygacTka 1enu
[TocnenoBarenbHOE W MapajljieNIbHOE  COEAMHEHUE
7.11
IPOBOJAHHUKOB
PaGota w MOIIHOCTH SJIEKTPUYECKOTO TOKA. 3aKOH
7.12
Hxoynsa — Jlenna
213 DNeKTpUUecKue Henu M IMOTPEOUTENH HJIEKTPHUUECKOMN
' sHepruu B O0bITy. KopoTkoe 3ambikaHue
[Toctosinuple MarHuthl. B3anmopeilcTBre MOCTOSHHBIX
7.14
MarHuToOB
MaruutHoe mone. MarHuTHoe Tojie 3eMid U €ro
7.15
3HauUEHUE 7S )KU3HU Ha 3emie
2 16 OmnsiT Opcrena. MarHuTHOE MOJIE SJIEKTPUUECKOTO TOKA.
. [IpuMeHeHMe IeKTPOMarHuTOB B TEXHHUKE
JlelicTBue MarHUTHOTO TOJIS HAa MPOBOJHUK C TOKOM.
217 DneKkTpoBUTaTENb MMOCTOSHHOTO ToKa. Mcmosib3oBaHue
. JIEKTPOJBUTaTeNIel B TEXHMYECKHX YCTPOWCTBAaX M Ha
TpaHCHIOpTe
7.18 Oneiter  @apanes.  SBieHuMe  3IEKTPOMarHUTHOMN




uHaykiuu. IIpasuio Jlenna

DIIEKTPOTeHEPATOP. CnocoOsl MOJTy4EeHUS
7.19 ANEKTPUUYECKOMN SHEPIUU. DNeKTpOCTaHIIUU Ha

BO300HOBJISIEMBIX HCTOYHHKAX YHEPTHH

[IpakTnueckue pabOThI:

OnBITH TI0 HAOTIOACHHUIO JICKTPHU3AIUU TENl MHIYKITHEH

Y TIPHU COTPUKOCHOBEHUMU.

HccnenoBanvne OeHCTBUS DIIEKTPUYECKOTO TMOJS  Ha

MIPOBOJHHUKY M TUDIICKTPUKH.

COopka © TIpoBepKa pabOTHl DJIEKTPUUYECKOU IIeTH

ITOCTOSIHHOTO TOKA.

N3mepenne u peryimpoBaHue CHJIBI TOKA.

N3mepenne u peryimpoBaHUe HAMIPSHKCHHSL.

HccnemoBanue 3aBUCHMOCTH CHITBI TOKA, MTYIIETO Yepe3

PE3UCTOP, OT COMPOTHUBJICHHUS PE3UCTOPA W HAMPSHKCHHUS

Ha PE3UCTOPE.

OnBITHI, JIEMOHCTPHUPYIOIITHE 3aBHCHMOCTD

AJIEKTPUYECKOTO COTPOTUBIICHUS TPOBOJHUKA OT €ro
7.20 JUTHHBI, TIIOIIAIN TIOTIEPEYHOTO CEYCHHS U MaTepHara.

IIpoBepka mpaBmiIa CJIOXKEHHMS HANPSHKEHUM  IIpU
IIOCJICZIOBATEIIBHOM ~ COCIMHEHUU JIBYX PE3UCTOPOB.
ITpoBepka npaBuiia JUisl CHIIBI TOKA IPHU NapajlIeIbBHOM
coeqUHEeHuu  pe3uctopoB.  Ompenenenue  pabOThI
JJIEKTPUYECKOTO  TOKAa, MIYLIEro 4Yepe3 PEe3UCTop.
OnpeneneHne  MOLIHOCTM — JIEKTPUYECKOTO  TOKA,
BBIEIIsIEMON Ha pe3ucrope. MccnenoBanue 3aBUCUMOCTH
CWJIBI TOKA, MIYIIETO 4Ye€pe3 JaMIIOUYKy, OT HalpsKEHUS
Ha Hell. Onpenenenue KIIJ[ HarpeBarens. MccnenoBanue
MAarHuTHOTO B3aMMOJCHCTBUSA IOCTOSHHBIX MarHUTOB.
N3yueHne MarHuTHOTO MOJIS IOCTOSTHHBIX MArHUTOB IIPU
ux oObenuHeHMM M pasgeneHud. MccnenoBanue
JEUCTBHUS MIEKTPUUECKOTO0 TOKA HA MArHUTHYIO CTPEJIKY.

OHBITLI, ACMOHCTPHUPYIOIITUEC 3aBUCUMOCTb CHJIbI




B3aMMOJICVCTBUS KATYIIKH C TOKOM M MarHuTa OT CHUJIbI
TOKa M HAaNpaBJEHUs TOKAa B Karyuike. 3yueHue

I[ef/'ICTBI/ISI MAardivuTHOrO IOJisi Ha MPOBOJHUK C TOKOM.

KoncrpynpoBanue u N3y4EeHUE paboThI
3JIEKTPOABUTATEIIS. H3mepenne KITA
JJIEKTPOIBUTATEILHOMN YCTaHOBKHU. OnbITh o

HCCICA0OBAaHHUIO SABJICHUA BHGKTpOMaFHHTHOﬁ WHAYKIUU:
HCCICI0BAaHUC W3MCHCHHMI 3HAYCHUS H HalpaBJICHUA

HHAYKIIMOHHOTO TOKa

7.21

Ouszndeckue SBICHUS B MPUPOJE: DIIEKTPUUECKHE
SABJICHUA B aTMOC(bepe, QJICKTPUYCCTBO KHBBIX
OpraHru3MOB, MarHUTHOE TOJIe 3eMITH, Apeld IMOFOCOB,
POJIb MarHUTHOT'O IIOJIA JJIA XKU3HU Ha 3eMne, MOJIAPHOC

CHSIHUEC

1.22

TexHn4ecKknue yCTpPOMCTBA: 3JIEKTPOCKOIl, aAMIIEPMETP,
BOJIBTMETP, PEOCTAT, CUETUUK DICKTPUYECKON DHEPIHH,
IEKTPOOCBETUTENIbHBIE ~ IPUOOPBI,  HArpeBaTelbHbIE
AIEKTPOTPUOOPHI (IpuMepsr), ANEKTPUUECKHIE
IIPEIOXPAHUTEIHN, DIIEKTPOMArHUT, DJIEKTPOJBUTATEIb

IMOCTOAHHOTO TOKA, I'CHCPATOP MNOCTOAHHOI'O TOKA

9 KITIACC
Kon
Kox snemenra [IpoBepsieMble 371€MEHTHI COAEPIKAHUS
paszzaena
MEXAHUWYECKMUE ABJIEHUA
Mexanuueckoe JABMXKeHMe. MarepuanbHas TOYKa.
- Cucrema orcuéra
8 8.2 OTHOCHUTEIBHOCTD MEXAHUYECKOTO JIBHKEHUS
8.3 PaBHOMEpHOE NPSAMOIMHENHOE IBUKEHUE
#H#Par###HepaBHOMepHOE MPSIMOJIMHEHHOE JIBU)KEHUE.
8.4 CpenHAss ©  MIHOBEHHass CKOpPOCTb Tejla  IIpU

HCPAaBHOMCPHOM ABUIKXCHUUN




Yckopenue. PaBHOyCKOpEHHOE IIPSAMOJIMHEVHOE

8.5
JIBUKCHHEC
8.6 ##HPar##CroboaH0e nagenue. OnbiTel ["ammes
###Par###PaBHoMepHOE JBWKEHHUE TI0 OKPY>KHOCTH.
8.7 [lepuox m uactota oOpamienus. JIuneitHas u yrioBas
ckopoctu. LleHTpocTpeMHuTeNbHOE YCKOPEHNE
8.8 [lepsriii 3axon HproToHa
8.9 Bropoii 3akon HeroTroHa
8.10 Tperuii 3akon HeloToHa
8.11 #HH#APar###] [pyuHIMIT CYTIEPIIO3UIINN CUIT
8.12 Cuna ynpyroctu. 3akoH ['yka
#H#HPar#H##Cuna TpeHus: cuila TPEHUS CKOJBKEHUS,
813 CHWJIa TPCHHSI TTOKOS, IPYTHE BHJIBI TPEHHS
#H##Par###Cuna  TSDKECTH W 3aKOH  BCEMHUPHOTO
8.14 TATOTCHHS. Y CKOPEHHE CBOOOIHOTO MaCHUS
8.15 JBwxenue  mianer  Bokpyr  Connpma.  IlepBas
' KocMuyeckasi ckopocTb. HeBecomMocTs U meperpy3ku
PaBHOBecue MaTepuanbHOU TOYKH. AOCOIOTHO TBEPIOE
8.16 oo
8.17 ###Par###PaBHoBecue TBEPIOTO Tela C 3aKpeIIEHHOMN
' OCbhI0 BpaieHusi. MoMeHT cuiibl. LleHTp TshkecTu
8.18 Nmmynbe Tena. 3menenue ummyinbca. UMImynbc CHITb
8.19 3aK0H COXpaHEHUsS UMITYJIbCa
8.20 HHHPar###PeakTUBHOE IBIDKEHUE
8.21 Mexanudeckasi paboTa U MOIITHOCTb
8.2 PaGora cun Tskectu, ympyroctu, TpeHus. CBs3b
. SHEPTUU U paboThI
[loTennmaneHass JHEprust Tena, MOAHATOTO  HaJ
8.23 MOBEPXHOCTHIO 3eMJIU
8.24 [ToTeHnmanpHas SHEPIrUs CKATON NPYKUHBI
###HPar#Ht#Kunernueckass ~ sHeprus.  Teopema o
825 KUHETUYECKOU SHEPTUHI
8.26 H#HPar#t#3akon coxpaHeHUs: MEXaHUYECKOW YHEPTUU




8.27

[IpakTuyeckue paboOTHI:

OrnpezenieHue CpelHe CKOPOCTH CKOJIbKEHHUs Opycka
WIM JIBUKEHUS IIapuKa [0 HAKJIOHHOM IJIOCKOCTH.
Omnpenenenre yCKOpeHHUs Tenaa MpPU PaBHOYCKOPEHHOM
JIBIDKEHUH 110 HAKJIOHHOM IVIOCKOCTH.

WccnenoBanue 3aBUCUMOCTU IyTH OT BPEMEHU IIpU
PaBHOYCKOPEHHOM JBW)KEHUHU 0€3 HayalbHON CKOPOCTH.
[IpoBepka rumoTe3bl: €ciaud MNpUd PaBHOYCKOPEHHOM
JIBUKEHUM O€3 HayaJbHOM CKOpPOCTHU IyTH OTHOCATCS
KaKk psJ HEYETHBIX 4YHCEN, TO COOTBETCTBYIOLINE
MIPOMEXKYTKH BPEMEHH OJTMHAKOBBHI.

HccnenoBanue 3aBUCUMOCTU CHJIbI TPEHUS CKOJIbKEHUS
OT CWIbl HOpManbHOro JamieHus. OmnpeneneHue
koo duimenta TpeHus CcKoImkeHus. OmnpeneneHne
KECTKOCTH TpyxKuHbl. Omnpenenenue padOTHl CHIIBI
TPEHUsT TIPU PABHOMEPHOM JIBIDKCHHHM Tela TI0
TOPU30HTAIBHON TMOBepxHOCTH. OmnpeneracHue padboThI
CWJIBI  YOpPYrocTH  MpuU  THOabEME  rpy3a  C
UCIIOJIb30BAHUEM  HEMOJBM)KHOTO M TMOJABHXKHOTO

OJIOKOB

8.28

duszndeckue SIBICHUS B mpupoac: MpUINBbBI U OTIMBEI,
JABMXKCHUC IIJIAHET ComHeuHoH CUCTEMBI, PCAKTHBHOC

JABVXXCHUE )KMBBIX OPraHu3MOB

8.29

Texandeckue YCTpOﬁCTBaI CIIMAOMCETD, JaTYnKHU

ITOJIOKCHHS, PaCCTOSAHHA U YCKOPCHU A, PAKCTBL

MEXAHUYECKHUE KOJIEBAHMA 1 BOJIHBI

KonebarensHoe JABHMIXKCHUC. OcHOBHEBIE XapaKTCPUCTUKHU

o1 KoJe0aHui: Iepro/1, 4acToTa, aMIIUTYAa
9.2 MareMaTHYeCKHi H MPY>KUHHBIN MAasITHHKH.
' [IpeBpatenue sHeprun Mpu KojaedaTeaTbHOM JBHKEHUN
0.3 3aryxaromue konebaHus. BelHyXIeHHbIE KoieOaHUS.
' Pe3onanc
Mexaandeckue BOJHBL CBOMCTBAa MEXaHUYECKHX BOJIH.
9.4 [IpogoneHble U momNepeyHble BOJHBL. J[MHA BONHBI U

CKOPOCTb €€ pacrpocTpaHeHUs.. MexaHu4ecKue BOJIHBI B




TBEPJIOM Telle, CEHCMUYECKUE BOJIHBI

9.5 3Byk. ['poMKOCTB 1 BbICcOTa 3ByKa. OTpakeHue 3ByKa
9.6 Nudpa3Byk u ynpTpasByk
[IpakTnueckue pabOThI:
OmnpeneneHue 4acToThl W TEpUojaa  KojeOaHWi
MaTEeMaTHIEeCKOTO MasTHHKA.
OmnpeneneHue 4acToTbl W TEpUoja  KojeOaHWi
NPY>KWHHOTO MasiTHUKA
9.7 HccnenoBanue 3aBUCMMOCTH — TEpHOja  KoJeOaHHHA
' MOJIBEIIEHHOTO K HHUTH Tpy3a OT JUIMHBI HUTH.
HccnenoBanue 3aBUCMMOCTH  TEepHoja  KoJeOaHHA
NPYKHHHOTO MasTHHKa OT Maccel rpy3a. llpoBepka
HE3aBUCHUMOCTH nepuoia KOJIeOaHUH rpy3a,
MIOJIBEIIEHHOTO K HUTH, OT MAacChl Tpy3a U KECTKOCTH
npyXuHBL. M3Mepenne yckopeHus CBOOOTHOTO TaIeHHS
dusndeckue SBJICHUS B TPUPOC: BOCIPHUSITHE 3BYKOB
9.8 JKUBOTHBIMH, 3EMJICTPACCHHUE, CEHCMUYECKHUE BOJIHBI,
IyHaMH, 9XO
9.9 TexHuueckue yCTpPOMCTBA: 3XOJIOT, HCIOJIb30BaHUE

yIbTpa3ByKa B ObITY U TEXHUKE
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OJIEKTPOMATI'HUTHOE ITIOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

:‘)J'ICKT];)OMaFHI/ITHOG TI0JIC. BHGKTpOMaFHI/ITHI)Ie BOJIHBI.

104 CBoiicTBa JIEKTPOMAarHUTHBIX BOJH

10.2 [Ixaa 371€KTpOMarHUTHBHIX BOJIH

103 OnekTpoMarHuTHas Inpupoja cera. CKOpPOCTh CBeTa.

' BoustHOBEIE CBOliCTBa CBETa

[MpakTrueckue pabOTHI:

10.4 N3ydyenne CBOWCTB  DINEKTPOMArHUTHBIX BOJH C
MOMOIIIbI0O MOOMIIBHOTO TenedoHa
dusnyeckue SABIEHUS B Opupoje: OHOJOrMyYecKoe

10.5 JeicTBHE BUJMMOTO, yAbTPapHOIETOBOTO "
PEHTI€HOBCKOTO U3ITy4EeHUI

10.6 Texuuueckue yCTpoiicTBa: UCIOJIb30BAHUE

OJICKTPOMAIrHUTHBIX BOJIH JJIA COTOBOH CBS3HU
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CBETOBbBIE ABJIEHUA

111 JIyueBas monens cBera. MicTouHMKM CBETa
11.2 [IpssMosMHENHOE PacIPOCTPAHEHHUE CBETA
OTtpaxenue cBerta. [lnockoe 3epkano. 3akOH OTPAKEHUS
11.3
CBETa
114 [Ipenomnenne cBera. 3aKOH TMPEIOMIICHHS CBETA.
' [TomHOE BHYTpEHHEE OTpaKEHUE CBETA
11.5 JInnza. Xon yden B JIMH3E
116 OnTnueckast cuctema (oToamnmnapara, MUKpOCKONa U
' TEJIeCKOTIa
117 I'maz xak onTtudeckas cucrema. biaM3opykocTs u
' JAITbHO30PKOCTh
118 Paznoxenne 6enoro ceera B criektp. OnbiTel HptoTOHA.
' CroxeHne CeKTpallbHBIX BETOB. [luctepcus cBeTa
[IpakTnueckue pabOTHI:
#H#Par###1ccienoBanue 3aBUCUMOCTH yria
OTpaXCHHsI CBETOBOTO JIy4ya OT yIJia MaJeHHUs.
###Par###l13yuenue  XapakTEPUCTHK  HM300pakeHUs
npeaMeTa B IUIOCKOM 3epKalie.
#H#Par###1ccienoBanue 3aBUCUMOCTH yria
IPEIOMIICHUSI CBETOBOTO Jiydya OT yrjla MajeHus Ha
119 TPaHHULIE «BO3AYX — CTEKIIOM.
' ###Par### lonyuenne  M300paXEHUH C  MTOMOIIBIO
coOuparoiie JUH3BL
###Par#Ht#Onpenenenne (HOKYCHOTO pacCTOSHUSL U
OTNITUYECKOM CUITBI COOUPAIOIIEH TUH3BI.
#HAHPar#H#0OnbITel IO pa3ioxeHuio Oenoro ceera B
CIEKTD.
HHHPar###OnbITEl 110 BOCHPHUATHIO I[BETa MPEAMETOB
py UX HaOIO/IEHUH Yepe3 [IBETOBbIE (PMIIBTPhI
dusnueckue sBIeHUA B mpupoie: 3atMeHus CoiHua u
11.10 Jlynbl, 11BeTa TeJ, ONTHUYECKUE SIBIEHUS B aTtMocdepe
(uBet HeOa, pedpakius, paayra, MUPax)
11.11 Texuuueckue yCTpoOiiCcTBa: OUKH, MIEPUCKOII,




doToanmapar, ONTUIECKHE CBETOBOIBI

12

KBAHTOBLGIE SABJIEHUA
121 OmnbiTel Pesepdopna u mutanerapHass MOAETb aroMa.
' Monens aroma bopa
129 Hcnyckanne u morsouieHue cBera aroMoM. KBaHTBI.
' JInnelyaTelie CIEKTPBI
12.3 PagnoaktuBHOCTB. Anb(a, 6eTa- 1 TaMMa-u3ITydeHHS
194 Crpoenue artomHOro snupa. HykimoHHas MoOJeNb
' aTOMHOTO siapa. M3oTomnsl
125 PannoaxTuBHble mpeBpamenus. llepuon mnomypacmana
' ATOMHBIX s7ep
126 SnepHble peaknuu. 3aKOHBI COXPAHEHMS 3apsA0BOrO U
' MaccOBOI'O YHUCEIl
12.7 DHeprust cBsI3U aTOMHBIX siziep. CBsA3b MacChl U SHEPTUU
128 Peakuuu cuntesa u nenenus saep. Vctounuku sHepruu
' CoumHIia 1 386311
129 Snepnas sHepretuka. JleHcTBUE — paJMOAaKTHUBHBIX
' U3ITyYEHHUI Ha )KUBbIE OPTraHU3MBI
[IpakTrueckune paboOTHI:
Habmionenue CrjiomHelX YW JUHEHYATBIX CIIEKTPOB
12.10 U3ITy4YEHUS.
HccnenoBanue TpPeKOB: H3MEPEHHUE SHEPrUU YaCTUIIBI
110 TOPMO3HOMY ITyTH (110 poTorpadusam).
W3mepenue paaroakTuBHOTO (oHa
OusnyecKkue SBICHUS B MPUPOJE: ECTECTBEHHBIN
paZvOaKTUBHBII ¢on, KOCMUYECKHE Ty4H,
12.11 paZMOaKTUBHOE W3JIy4YE€HUE MPHUPOAHBIX MHHEPAJIOB,
NEHCTBUE pPAaJMOAKTUBHBIX HW3Iy4eHU Ha OpraHu3M
YeJI0BEKa
1212 Texauueckue YCTpOMCTBA: CIIEKTPOCKOII,

HH)IHBPI,Z[yaJ'ILHLIﬁ HAO3HUMETP, KaMepa Bunscona




MPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
0a30BOr0 YPOBHSI OCBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIi
NporpaMMbl OCHOBHOI0 0011ero oopaszopanusi Ha ocHoBe PI'OC

[lonumanue ponu  GU3MKM B HAydyHOM  KapTUHE  MUDA;
chopMUPOBAHHOCTh 0A30BBIX MPEICTABICHUN O 3aKOHOMEPHOU CBS3U
U T03HAaBAEMOCTH SIBJICHUM NpPUPOJbI, O POJIM HKCHEPUMEHTa B
¢uszuke, o cucreMooOpasyroueil poiau (U3MKK B Pa3BUTHUU
€CTECTBEHHbIX HAayK, TEXHHKH M TEXHOJOrud, o0 HBOJIIOLUU
(bMBUYECKUX 3HAHUM M WX POJU B IIEJIOCTHOM €CTECTBEHHOHAYYHOU
KapTUHE MHUpPA, O BKIAJE€ POCCHUHCKUX U 3apyOeKHBIX YUYEHBIX-
(U3MKOB B pa3BUTHE HAyKH, OOBSCHEHHUE MPOIIECCOB OKPYKAIOLIErO

MHUpa, pasBUTHC TCXHUKU U TEXHOJIOTHI

3HaHUS O BHJAX MaTepuu (BEIIECTBO M TOJE), O IBWKCHUU KaK
croco0e CyIIecTBOBaHUS MaTepun, 00 aTOMHO-MOJICKYJIIPHON TEOPUH
CTPOCHHUS BEIIECTBA, O (HM3UYECKON CYIIHOCTH SIBICHUIH TPUPOIBI
(MEXaHWYECKHX, TEIUIOBBIX, OJJCKTPOMATHUTHBIX W KBaHTOBBIX);
YMEHUE pa3jinyaTh SBICHHS [0 OMHCAHUIO UX XapaKTEPHBIX CBOWCTB U
Ha OCHOBE OIBITOB, IEMOHCTPHPYIOLINX JaHHOE (PU3NIECKOE SIBIICHUC;
YMEHHUE paclio3HaBaTh MPOSBICHUE U3yYCHHBIX (DH3UUECKUX SBICHUN
B OKpYXKAlOIIeM MHUpPEe, BBIACIAS WX CYIIECTBEHHBIC CBOWCTBA

(TIpu3HAaKH)

Bnagenue ocHoBaMHM NOHSTHUMHOIO alaapara M CHUMBOJHNYCCKOI'O
SA3bIKa (1)I/ISI/IKI/I M HUCIIOJIb30BAHUC HX JIA PCLICHUSA y‘le6HLIX 3aJa4,
YMCHHEC XapaKTCpHU30BaATb CBOICTBa TCII, (1)I/IBI/IIIGCKI/IC SABJICHHUA H

ITPOLECCChI, UCTIOJIb3YA (I)YHI[aMeHTaJ'IBHBIe H SMITUPUYCCKHUEC 3aKOHBI

YMeHue onuchBaTh HU3YUYCHHBIC CBOMCTBA T€I U (I)I/ISI/ILIGCKI/IG SABJICHUA,

HCIIOJIb3Ys (I)I/I3I/II-ICCKI/IC BCIIMYHHBI

Bnanenne ocHOBaMM METOJOB HAy4yHOIO TIIO3HAHHUS C YYETOM
coOnrofieHns mpaBuil 0€30MacHOTO Tpyaa: HaOmroneHue (PU3NYECKUX
SIBIICHUWI:

YMCHHE CaMOCTOATCIILHO CO6I/IpaTB SKCIICPUMCHTAJIBHYIO YCTAHOBKY




W3 JaHHOTO Habopa 00OpyTOBaHUS MO MHCTPYKIIUH, OMUCHIBATH XOJ
OTIBITA U 3aMHCHIBATH €r0 PE3YyNIbTaThl, (POPMYIUPOBATH BHIBOIBI;
MPOBEACHUE TPSMBIX M KOCBEHHBIX H3MEPEHUH (PU3MUECKUX BEITHUNH:
YMEHHE IUIAaHUPOBATh HW3MEPEHHS, CaMOCTOSATENILHO coOMpaTh
OKCIIEPUMEHTAIBHYI0  YCTAaHOBKY [0 HMHCTPYKIHH, BBIYUCIATH
3HaYCHHWE BEJWYMHBI M aHAIM3UPOBATH TOJTYUYEHHBIE PE3YIbTATHI C
Y4€TOM 3a/JaHHOMU MTOTPEIIHOCTH PE3yJIbTaTOB U3MEPEHUN;
NPOBEICHUE  HECIOKHBIX  OKCIIEPUMEHTAIbHBIX  HCCIICIOBAHUM;
CaMOCTOSITEILHO  COOMpaTh  AKCIIEPHUMEHTAIBHYI0 YCTaHOBKY U
MPOBOJUTH  HCCIENOBAaHWE TIO0  WHCTPYKIUH,  IPEICTABISATH
MOJIydeHHBbIE 3aBUCHUMOCTH (PM3UYECKUX BEIMYHMH B BHUJE TaOIHUI] U
rpadMKOB, YYUTHIBATh MIOTPEITHOCTH, JIENIATh BHIBOJIBI IO PE3YIIbTaTaM

HCCIIEI0OBaHUs

[lonumanue  XapakTepHBIX  CBOHCTB  (DU3MUYECKUX  Mojene
(MaTepuasibHasi TOYKa, aOCOJIFOTHO TBEPIOE TEJO, MOJEIH CTPOSHUS
ra3oB, JKUAKOCTEH M TBEPABIX TeN, IUIAHETapHas MOJENb aToMa,
HYKJIOHHAsi MOJIEJIb aTOMHOTO s/ipa) U YMEHHE MPUMEHSTb UX IS

00BbICHEHUS (PU3UIECKUX MTPOIIECCOB

YMmenue 00bACHATH (PU3UUECKHE MPOIECCHl U CBOMCTBA TE€Jl, B TOM
yhclie M B KOHTEKCTE CHUTyallUd MPaKTUKO-OPUEHTHPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBIISITh IPUUNHHO-CIICICTBEHHBIE CBA3H U
CTPOUTH OOBSICHEHHE C OMOPOM Ha U3y4yEHHBIE CBOMCTBA (PU3NYECKUX

HBHCHHﬁ, (bI/I?)I/I‘ICCKI/Ie 3aKOHbI, 3aKOHOMCPHOCTH U MOJCIIN

YMeHue pemath pacuéTHelie 3adaud (Ha Oaze 2 — 3 ypaBHEHHH),
UCTOJB3Ys 3aKOHBl W (OPMYJNBI, CBsI3bIBatONIHME  (pU3HUECKHe
BCJIMYMHBI, B YACTHOCTH, 3alMCHIBATh KpPaTKOE YCJIOBHE 3ajayW,
BBISIBJIAT HEJOCTAIONIUE JaHHBIC, BBHIOMPATh 3aKOHBI M (OPMYIIBI,
HEOOX0IUMBIC ISl €€ PEIICHUs, HCII0JIb30BaTh CIIPABOYHBIC JaHHBIC,
IPOBOJUTh PACYEThl W OICHUBATh PEATUCTUYHOCTH MOJYYECHHOTO
3HaueHUsl (pU3MYecKOl BETUYMHBI; YMEHUE OMpPENeNsiTh Pa3MEPHOCTh

(I)I/ISI/I‘IGCKOI\;I BCJIIMYHHEI, HOJ'Iy‘ICHHOfI IIpU pCUICHUU 3a1a9Yn

YMmenue XapaKTepru30BaTb IMPUHIUIIBI JEHUCTBUS TEXHHUYECKHUX
YCTpOﬁCTB, B TOM 4YHCJC OBITOBBIX HpI/I60pOB, " TIPOMBIINIJICHHBIX
TCXHOJIOTHYCCKUX IMPOLECCOB IO UX ONMHNCAHUIO, UCIIOJIb3YSA 3HAHUA O

CBOMCTBaxX (I)I/I3I/I‘-ICCKI/IX SIBICHUH U HGOGXOJII/IMLIG (1)I/IBI/ILIGCKI/IC




3aKOHOMEPHOCTH
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YMeHHe HCHOoJb30BaTh 3HAHUS O (PU3HYECKHX SBICHUAX B
MOBCETHEBHOM KHM3HM s oOecrieyeHHs O€30MacHOCTH — NPHU
oOpamernn ¢ OBITOBBIMH ~ HpHOOpaMH W TEXHHYECKHUMH
YCTPOWCTBAMH, COXPAHEHHUS 3/I0pOBbSI W  COOJIONEHUS HOPM
9KOJIOTMYECKOTO TIOBEICHHS B OKpYXKAaIOIIeH cpeae; IOHNMAaHUe
HEOOXOIMMOCTH TMPUMEHEHHS JOCTIKCHHNA (H3UKH W TEXHOJIOTHH

AJI paliMOHAJIBHOTO IMPUPOJ0IIOJIE30BaHUSA

11

OnelT moOMCKa, NpeoOpa3oBaHUs M MPEACTaBICHUsS HHMOPMALIUU
(U3MYECKOTO COJEP)KAaHUA C MCMOJIb30BAaHUEM HHPOPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH; YMEHHUE OLIEHUBATh JOCTOBEPHOCTh
MOJy4eHHON uH(OpMalMd Ha OCHOBE WMEIOIIMXCS 3HAHUW |
JOTIONTHUTEIbHBIX ~ MCTOYHHUKOB, YMEHHME  HCIOJIb30BAaTh  IpH
BBITIOJIHEHUHM Y4YEOHBIX 33JaHUN HAY4YHO-TIOMYJISIPHYIO JIUTEpaTypy
(bu3nuecKoro cojaep)KaHMsl, CIPAaBOUYHbIE MaTEpUaibl, PECYPChl CETU
Wurepuer; BnageHue 0a30BBIMM  HaBbIKAMH  NpeoOpa3zoBaHUs
nHpOpMaUM W3 OJHOW 3HAKOBOW CHUCTEMBI B JIPYryl0; YMEHHE
co3ZaBaTb COOCTBEHHbIE IMCHMEHHBIE M YCTHbIE COOOIIECHHS Ha

OCHOBE I/IH(bOpMaI_[I/II/I N3 HECKOJIbKHMX HCTOYHHUKOB




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
O1'3 11O PU3UKE

Kon IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS
1 MEXAHUYECKHUE SBJIEHUA
11 Mexannueckoe JBukeHue. MarepuanbHas Touka. CucremMa oOTcuéra.
' OTHOCUTETBHOCTH JIBHXKCHUS
PaBHomepHOe u HepaBHOMepHOe nBwkeHue. CpenHsas ckopoctb. Dopmyna
1.2 JUTSL BBIYUCIICHHS CPeHel ckopocTu: V = S/t
PaBHOMEpHOE MPSAMOIMHENHOE NBW)KEHUE. 3aBUCUMOCTh KOOPAMHATHI Teia
OT BPEMEHHM B CITy4ae paBHOMEPHOTO MPSIMOJIMHENHOTO JIBMOKEHUS
13 x(t)=x,+vt
I'paduku 3aBHCUMOCTH OT BpPEMEHH ISl MPOEKIIUU CKOPOCTH, MPOSKINH
MepeMEeNIeHUsl, MyTH, KOOPAMHATHI NPHU PABHOMEPHOM HPSIMOJMHEWHOM
JBUKEHUN
3aBUCUMOCTh KOOPAMHATHI TeJIa OT BPEMEHU B CIy4ae PAaBHOYCKOPEHHOTO
MPSIMOJIMHENHOTO ABUKEHUS:
1
SO = Vo *1+a
2
@opmyinbl Uil TPOEKIUU MEPEMEIIECHUS, MPOEKIUH CKOPOCTH U IPOEKIUU
YCKOPEHHS IPU PABHOYCKOPEHHOM MPAMOJUHEHHOM JIBUKCHUU:
2
1.4 5.(t) =0y, Tay -,
U.\'('f) =Up, T4, 1,
a,(f) =canst,
U:x: - lez =la,s,
I'padmku 3aBUCHUMOCTH OT BpEMEHHU IJIsl MPOEKIWU YCKOPEHHUS, MPOEKIIHH
CKOpPOCTH, IPOEKLMHU IEPEMELIEHUs, KOOPAUHATHI IPU PAaBHOYCKOPEHHOM
MPSMOJIMHENHOM JBUKEHUHU
CBoOomHoe manenue. DopmyIbl, OMHUCHIBAIONINE CBOOOJHOE MaJieHUE Tela
1.5 110 BEpTUKAIH (ABM)KEHHUE Tela BHU3 UM BBEPX OTHOCUTEIHHO MOBEPXHOCTH

3emin). I'padukn 3aBUCUMOCTH OT BpPEMEHM ISl MPOEKLUUH YCKOPEHUs,




MIPpOCKOHU CKOPOCTH MW KOOPAUHATHI IIPpU CBO6OI[HOM nmaacHun TCja I1I0

BEPTUKAIIN

CKopocTh paBHOMEPHOIO JBIKEHHUS Tela MO OKpykHOcTH. HampaBieHue
CKOPOCTH.

®opmysia ISl BBIYUCICHUSI CKOPOCTH YEPE3 PAANYC OKPYKHOCTH U MEPHO]

oOpareHus:
2mR
=
T

LlenTpocTpeMuTenbHOe ycKOopeHue. HampaBieHHe HEHTPOCTPEMHUTEIBHOTO

1.6 yckopenusi. @opmyna it BBIYUCIEHUS YCKOPEHUS:
2
a. — L
5T R
®dopmyra, CBI3BIBAOIIAS TIEPUO] M YaCTOTY OOpaIeHus:
V= 1
T
Macca. ITnotHOCTB BemecTBa. @opmyiia 1l BBIYUCICHHS TIJIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas puzudeckas BenuunHa. ClI0KeHue Chil
1.9 SIBnenune nnepuuu. [lepBrrit 3akon HproToHa
Bropoii 3akon HeroToHa:
F=m-da
1.10
CoHanpaB/IeHHOCTh BEKTOpPA YCKOPEHHUS TeJla U BEKTOPa CUJIbI,
JICHCTBYIOLIEH HA TEJIO
Bzaumopenicteue ten. Tpernit 3akoH HeroToHa:
1.11 F 21 _Fl—>2
1.12 Tpenue nokost U TpeHue ckoiabkeHus. dopmyna uisi BRIUUCIECHUS MOIYIS




CHJIbI TPCHUSA CKOJIbXKCHUSA!

Frpzp-;"-.r

Hedopmanus tena. Ynpyrue u Heynpyrue nedopManuu. 3aKOH YIPYrou
nedopmaruu (3akoH ['yka):

1131 F=k-Al
BCGMI/IpHOC TATOTEHUE. 3aKOH BCCMUPHOT'O TATOTCHUA:
F-G. iy -iﬂ:
'L
Cuna TsbrecTd. Y CKOpeHue CBOOOTHOTO MaICHHUS.
114 ®dopmyna /Ui BEIYACICHUS CUJIbI TSDKECTH BOJIM3U MOBEPXHOCTH 3emiu: F =
mg.
JBmxenue manet Bokpyr Connna. [lepBas kocMudeckast CKOpOCTb.
HeBecomocTts u neperpy3ku
Nmnynsc Tena — BekTopHas puznyecKkasi BeIHUrHa.
1.15 p=mo
Nmnynsc cucremsl Ten. M3aMenenue ummynbca. IMIynsc cuitbl
3aKOH COXpaHEHUsI UMITYJIbCa 711 3aMKHYTOM CUCTEMBI Tell:
1.16 D=my0 +my, =const
PeakTuBHOE ABMKEHUE
Mexannyeckas pabora. @opmyna sl BEIYUCICHUS PaOOThI CUIIBL:
A=Fsoosu
MexaHuyeckasi MOIIIHOCTb:
1.17
n=4
I
118 Kunernueckast u noteHumanbHas sHeprus. Gopmysia ajsi BBIYUCICHUS

KUHETHYECKOU OHECPruun:




}JEJE
By

Teopema 0 kuHeTHUECKOU d3HEprun. Popmyrna s BBIYUCICHUS
IIOTEHIMAJIBbHOW SHEPIUM TeJIa, IIOJHIATOrO

Hax 3eMIéii:

E,= mgh

1.19

Mexanundeckast SJHEPTHsL:
E=E;+E »

3aKOH COXpaHEHUsI MeXaHN4eCcKoM 3Heprun. @opmyna i 3aK0Ha
COXPAaHEHHUS MEXaHUYECKOI HEepPTruu B OTCYTCTBHE CUJI TpeHus: E = const.

[IpeBpanieHne MEXaHMYECKOM SHEPrUU TPU HATMYUU CUIIBI TPEHUS.

1.20

ITpocThie MEXaHU3MBL. «30JI0TOE IMPABHUII0» MEXAHUKH.
Peruar. Moment cwier: M - Fl.

VYcnoBue paBHOBECHUS phlvara:
M +M, +..=0
[ToasmxHbIN 1 HeMOABWKHBIN O0510Ku. KITJI mpocThIX MEXaHU3MOB,

n= Anonesnas
A‘S&TI:E"IH

1.21

JlaBnenue TBEPOTO TEA.

d)opMyna JJIsA BBIYUCICHUA JaBJICHUA TBép,I[Ol"O TCHIa:

_F

JlaBnenue raza. ATMmocdepHoe 1aBlIeHUE.
IM'unpocraTtuyeckoe gaBiieHUE BHYTPH >KUIKOCTH.

<D0pMyna JJIsL BBIYUCIICHUSA JAaBJICHUA BHYTPH KUJAKOCTH:

p=pgh+p,,

1.22

3axoH [lackans. I'mapaBaudeckuii npecc

1.23

3aKkoH ApXI/IMe,Z[a. (DopMyJIa AJI1 OIIpCACIICHUA BBITAJIKUBAIOIICH CHIJIBI,

I[eﬁCTBYIOHleﬁ Ha TCJI10, HOpr)KéHHOC B )XUJAKOCTH MJIM ras:




Fap =P8V

YcnoBue nnaBanus Tena. IlmaBanue CyAOB M BO3QYyXOIlJIABAHUC

1.24

Mexanunueckue KojeOaHWs. AMIUIMTYAA, MEPUOJ] M YacToTa KOJeOaHHI.

®dopmyiia, CBA3BIBAIOLIAS YACTOTY U IEPUOJL KOJIeOaHUI:

1.25

MareMaTtnueckuii U TNPYKUHHBIA MasTHUKH. [IpeBpalmieHune sHepruu Ipu

KOJ1e0aTEILHOM IBIDKECHUH

1.26

3aryxaromue kojebanusi. BeinyxaeHubie konebanus. Pezonanc

1.27

MexaHU4eCcKne BOJIHEL HpO]IOJ'II)HI)IC 1 NMONICPCYHBLIC BOJIHEI. I[J'II/IHa BOJIHBI U

CKOPOCTh PACHpPOCTPAHCHHUS BOJIHBI:

h=v-T

1.28

3ByK. ['poMKOCTB M BbICOTa 3BYyKa. OTpa’keHHE 3BYKOBOU BOJIHBI HA I'PAHMIIE

nByX cpel. H(pa3Byk U yabTpa3ByK

1.29

Ilpakmuueckue pabomol

N3mepenne cpeaHel MIOTHOCTH BEIIECTBA; apXUMEIOBOM CHJIBI; KECTKOCTH
MPY>KUHBL; KOAPGUIIUEHTA TPEHUSI CKOJIBKEHUS; paOOTHI CUITBI TPEHHS, CHUIIBI
YOPYTOCTH; CPETHEH CKOPOCTU JBIKECHHS OpyCKa MO HAKJIOHHOW TUIOCKOCTH;
YCKOpEeHHsI OpycKa NMpu ABMKECHUHW IO HAKIOHHOW IUIOCKOCTH; YacTOTHI U
nepuoja KoJiebaHWH MaTeMaTHYeCKOro MasTHUKA, YacTOThI M TEpHOJa
KOJIeOaHWI TPYKWUHHOTO MAasTHHKA; MOMEHTa CHJIbI, JCHCTBYIOIIETO Ha
phiyar; pabOThl CHJIBI YIOPYTOCTH TP TMOABEME Tpy3a C IOMOIIBIO
HEMOJIBKKHOTO OJI0Ka; pabOThl CHIIBI YOPYTOCTH NpU TOIBEME TIpy3a C
IIOMOIILIO TTOJBMYKHOIO OJIOKA.

HccnenoBanue 3aBUCMMOCTH apXUMEIOBOW CHIIBI OT 00bEMA MOTpYKEHHOM
YacTH Teja U OT IUIOTHOCTH JKMIKOCTH; HE3aBHCHMOCTH BBITAJIKUBAIOLIEH
CUJIBI OT MAcChl TeJa; CUJIbl TPEHUSI CKOJBXEHHS OT CHUJIbl HOPMaJbHOTO
JaBJIEHUS M OT poJa NMOBEPXHOCTH; CUJIbl YINPYrOCTH, BO3HHMKAIOLIEH B
npy)XHHE, OT CTeNeHHu AeQopMaliil MPYKHUHbBI; YCKOPEHHs Opycka OT yria
HAKJIOHA HAampaBsIOUIed; mepuoAa (YacToThl) KoJIeOaHUN HUTSHOTO
MasiTHUKa OT JUIMHBI HUTH; TIepHoja KojeOaHUN MPYKMHHOTO MasTHHKA OT
Macchbl rpy3a U JKECTKOCTH TNPYXKHUHBI; HCCIEIOBAHUE HE3aBUCUMOCTH

nepuoaa KOJICOAHMH HHMTSHOTO MasSTHHKA OT MAacChl rpysa. HpOBCpKa




YCJIOBHUS PABHOBCCHUSA pbliara

Qusuueckue s61eHUs 6 npupooe: TPUMEPBl JBUXKEHUA C Pa3IUYHBIMU
CKOpPOCTSIMM B JKMBOW M HEXKHMBOM IPUPOJIE, NECUCTBUE CHUIbI TPEHHUS B

npupoac M TEXHUKC, MPUJIMBBI W OTJIMUBBI, ABWIKCHHUC IIJIAHCT CoiHeuHOUI

1.30 CUCTEMBI, PEaKTHBHOC JBM)KCHHE »HUBBIX OPraHU3MOB, pBIYarud B TeJE
YeII0OBEKa, BIMSHUE aTMOC(EpPHOTO JaBIICHUS HA )KHUBOW OpPraHu3M, TIaBaHHUE
pBIO, BOCHIPUSATHE 3BYKOB JKMBOTHBIMH, 3EMJICTPSICEHUE, CEUCMUYCCKUE
BOJIHBI, ITyHAMH, X0
Texnuueckue ycmpoticmea. CIIAIOMETp, TATYNKH TOJIOKECHUS, PACCTOSIHHS U
YCKOpPEHUS, TUHAMOMETp, TMOIIIUITHUKA, PAKEThl, phblYar, TMOJBIKHBIA H

131 HETO/IBIKHBIA OJIOKH, HAKJIIOHHAS TUIOCKOCTh, TIPOCTHIE MEXaHU3MBI B OBITY,

' COOOIIAOIINECS COCY/IBI, YCTPOUCTBO BOJIOIIPOBOIA, THIPABIHMYECKUH TIpece,
MaHOMETp, OapomeTp, BBICOTOMED, MOPITHEBOH HACOC, apeoOMETp, IXOJIOT,
WCIOJIb30BaHUE YIbTPa3ByKa B OBITY M TEXHHUKE

2 TEITJIOBBIE SABJIEHU S
OcCHOBHBIE TIOJIO)KEHUS MOJIEKYJISIPHO-KHUHETUUYECKONH TEOPUU CTPOCHHUS

2.1 BemecTBa. Mojenu TBEPAOTO, JKUAKOTO W Ta3000pa3HOTO COCTOSHUN
BelecTBa. Kpucramnnyeckue u aMmop@Hble Tena

25 JIBuxenne uactuil BemecTBa. CBs3b CKOPOCTH JBW)KEHHSI YacTHUIl C

' Temneparypoil. bpoynoBckoe aBmxenue, nuddysus

2.3 CMaumnBaHue M KanWUISIPHBIC SIBICHUS

2.4 TennoBoe pacIMpeHne U CKaTUE

2.5 TennoBoe paBHOBecHE

oy Buytpennss sHeprus. Pabota u Temonepenada Kak CHocoObl M3MEHEHUS

' BHYTpPEHHEH sHEepruu

2.7 Bunel Tenmonepenayn: TeMIONPOBOIHOCTh, KOHBEKIUS, U3ITyUYECHUE
HarpeBanue wu oxmaxknenwe Tten. KonudyectBo TeIIOTHL — YaenbHas
TEIUIOEMKOCTbD:

2.8
O=cm(t,~t,)
3aKOH COXpaHEeHHs SHEPTUU B TEIUIOBBIX MpoIleccax. YpaBHEHUE TEIIOBOTO

29 Oananca:

O+0,+..=0




2.10

Hcnapenue u xonaeHcauus. MI3MeHeHUEe BHYTPEHHEN SHEPruUU B MPOLIECCE
UCIIApEHUSI W KOHJeHcaluu. KuneHuwe XKuUIKOCTU. VYelbHas TeIioTa

napooOpasoBanus: L = Q/m

211

BiraxxHOCTB BO311yX2

2.12

[InaBnenne u Kpucrammsauus. V3mMeHeHHWE BHYTPEHHEH DJHEPruUU IpH

IUIaBJICHUHW U KPpUCTAJJIU3allH. YIIGJ'H)HaSI TCIIJI0TA IIJIaBJICHUA:

2.13

BHyTpeHHsI1 SHeprus CropaHusi TOIUIMBA. YJEeNbHas TEIUIOTa CrOpaHus

tormsa: = Q/m

2.14

[Ipunnuns! padots! Temnosbix nurateneit. KI1/1 rerioBoro apurarens

2.15

Ipakxmuueckue pabomol

WN3mepenue  ynenbHOW — TEIIOEMKOCTH — METAUNIMYECKOTO  LMJIMHIPA;
KOJIMYECTBAa TEIUIOTHL, MOJIyYEHHOTO BOJONH KOMHATHONH TeMIEpaTypsl
(¢buKcUpoBaHHOM Macchl, B KOTOPYIO OIYIIEH HarpeTbli IMIUHAD;
KOJIMYECTBA TEIUIOTHL, OTAAHHOTO HAarpeThIM IMJIMHIPOM, MOCIE OMyCKaHUs
€ro B BOJy KOMHATHON TeMIepaTypbl; OTHOCUTEIbHON BIa)KHOCTH BO3yXa;
yIeIbHOM  TEIUIOTHl  IUIaBlieHUS Jibaa. MccienoBaHue — M3MEHEHHUS
TEMIIEPaTypbl BOAbI MPU PA3TUUHBIX YCIOBUSX; SIBICHHUS TEIUIOOOMEHA IMpH

CMCIIMBaHUN XOJ'IOI[HOﬁ u ropsmeﬁ BO/JIbI; ITpOLECCa UCIIaPCHUS

2.16

Qusuueckue sA6NeHus 6 npupode: TOBEPXHOCTHOE HATSHKEHHE U
KallWUIApHBbIE SBICHUS B MPHUPOJE, KPUCTAIBI B MPHUPOJAE, H3Iy4YCHHE
Connia, 3amep3aHue BOJOEMOB, MOpCKHE Opu3bl; 00Opa3oBaHHE pPOCHI,

TyMaHa, UHECA, CHCra

2.17

Texnuueckue  ycmpoticmeéa: — KalWUISApbl, TNPUMEPbl  HCIOJIb30BAaHUS
KPUCTAJUIOB, JKUAKOCTHBI TEPMOMETp, AATYUK TEMIEPATyphl, TEPMOC,
cucTeMa OTOIUIEHHs JOMOB, TMTPOMETPHI, NCUXPOMETp, MapoBas TypOMHa,

ABUT'aTCJ]Ib BHYTPCHHETO CrOpaHUs

OJIEKTPOMATI'HUTHBIE ABJIEHUA

3.1

QHCKTpI/ISaHI/IH TCII. I[Ba BHJA SJICKTPUUCCKUX 3apsA 0B




3.2

B3aumoneiictBue 3apspkeHHbIX Tedl. 3akoH Kynona

3.3 3aKOH COXpaHECHHS IICKTPUUECKOTO 3apsiia
24 Onexrpudeckoe mosie. Hampspk€HHOCTh deKTpuuecKoro moiist. [IpuHnmmn
CYNEpIO3UIIH IEKTPUUYECKHX TOJIeH (Ha Ka4eCTBEHHOM YPOBHE)
35 Hocurenn snextpuyeckux 3apsnoB. JleHCTBHE SIIEKTPUYECKOTO IO HA
aNeKTpudecKue 3apsiabl. [IpOBOHUKN U TUDTIEKTPUKA
[TocTostHHbIN 2nekTpudecKkuid TOK. JleWcTBUS anekTpuueckoro Toka. Cuia
Toka. Hanpsbxenue.
3.6 I =q/t,U=Alq
DJIEeKTPUYECKOe COMPOTUBIICHUE. Y IETHHOE DIIEKTPUIECKOE COTIPOTHUBIICHHUE!
3.7 R =pl/S
38 3akon Oma 151 yuactka snekrpuyeckoi memu: 1 = U/R
[MocnenoBarenbHOE COETMHEHHIE TIPOBOTHIUKOB:
I,=1,: U=U,+U,: R=R +R,
39 [MapannenbHoe coeMMHEHNE MPOBOAHUKOB PABHOTO COIIPOTHBIICHUS:
U=U;:1=1+I1; Rzi.
2 2 P
CMernranHbIe COSAMHEHUS TPOBOIHUKOB
PaboTa u momHOCTS AnekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH Jlxoyns — Jlenua:
3.11 O=I"-R-t
312 OneiT Opcrena. MarHuTHoe moje MPSIMOTO MPOBOJHUKA C TOKOM. JIMHUU
MarHuTHOW MHAYKIIUU
313 MarautHoe T0Jie TOCTOSIHHOTO MarHuTa. B3auMojeicTBHe TOCTOSHHBIX
MarHuToB
3.14 JleificTBME MarHUTHOT'O MOJISL HA IPOBOJIHUK C TOKOM




3.15

Oneitel @apanes. fBienHue snekTpoMarHuTHON UHAYKIUH. [TpaBuiio Jlenna

Ipakmuyeckue pabomul

W3mepenue  3IIEKTPUYECKOrO  CONPOTHBJIEHHMS  PE3UCTOPA; MOIIHOCTH
AIIEKTPUUYECKOTO TOKA; PabOTHI 3JEKTPUIECKOTO TOKA.

HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKA, BO3HUKAIOUIETO B IPOBOJIHHKE

(pe3ucTopbl, JamIoyka), OT HaNpsHKEHUS Ha KOHIAX IPOBOJHHUKA;

3.16 3aBHCUMOCTH COTPOTHUBICHHS OT JUJIMHBI TPOBOJHHUKA, IUIOMIATH €ro
MOTIEPEYHOTO CEUEHUS U YACTHHOTO COMPOTHBIICHHUS.
IIpoBepka  mpaBmiaa I AJIEKTPHUECKOTO HANPSDKEHUST  TIpU
MOCIIEIOBATEIbHOM ~ COEJIMHEHWH TPOBOJHUKOB, TpaBWJIa IS CHJIBI
AIIEKTPUYECKOTO TOKAa TIPH TApaICTbHOM COCIMHEHWU IPOBOJHHUKOB
(pe3ucTophl U JIAMITOYKA)
Qusuueckue sa6leHUs 6 npupode. SIEKTPUUECKHE SBJICHHUS B aTtMmocdepe,

3.17 ANIEKTPUYECTBO JKMBBIX OpPraHU3MOB, MarHUTHOE ToJie 3eMild, Jpeid
MOJTFOCOB, POJIb MATHUTHOTO TIOJIS TS JKU3HU Ha 3eMJie, TIOJISIPHOE CUSTHHE
Texuuueckue ycmpoucmea: 3IEKTPOCKOI, aMIIepMETp, BOJBTMETp, PeocTar,
CUETYMK DJIEKTPUYECKOM DHEPIrHM, AJIEKTPOOCBETUTENbHbIE PUOOPHI,

3.18 HarpeBaTeIbHbIE ANEKTPONIPUOOPHI (Ipumepsr), ANEKTPUIECKHUE
MPEeIOXPaHUTENH, AIIEKTPOMATHUT, 3JEKTPOJBUTATENb MOCTOSIHHOIO TOKa,
reHepaTop MOCTOSTHHOTO TOKa

3.19 DneKkTpoMarHuTHbIE BOJHBL [1Ikana 3JeKTpOMarHUTHBIX BOJIH

3.20 JlygyeBas monensb cera. [IpsimonmHeiiHoe pacipocTpaHeHUe CBeTa

3.21 3akoH oTpaxeHus ceera. [Imockoe 3epkano

3.22 [Ipenomnenue cBeTa. 3aKOH MPEIOMIICHUS CBETA

3.23 Jlucniepcus cBera

2o JIunza. Xop mydeit B munH3e. OKYCHOE paccToOsHUE JIMH3BL. OnTHYecKas cuia

' munsel: D = 1/F

3.25 I'ma3 xak ontuyeckas cucrema. OnTuueckue npudopsl
Ipaxmuuecxue pabomoi
###Par###13mMeperrie oNTHYECKON CHIIBI coOMparomiel JUH3bI, (POKYCHOTO

3.26 paccTosiHUA coOuparomieil JMH3bI (10 CBOMCTBY paBEHCTBa pa3MepoB

nmpeamMeTa u I/I306pa)KeHI/IH, Koraa npeamMeT pacioJioKCH B JIBOMHOM (I)OKYCC),
ToKa3aTeJid MPEJIOMIICHUS CTCKIIA.

##H#Par###lccnenoBanne CBOWCTBA M300paKEeHUS, MOJyYEHHOTO C TOMOIIBIO




coOuparomiel JTUH3bI; U3MEHEHHS (POKYCHOTO PACCTOSHUS JBYX CIOKEHHBIX
JMH3; 3aBUCUMOCTH yIJla MIPEJIOMIICHHs CBETOBOIO JIyda OT yrja IaJeHus Ha

I'paHUIEC «BO3AYX — CTCKIIO»

Qusuueckue saenenus 6 npupoode. 3atmeHus ConHua u JlyHbl, 1Bera Tel,

327 ONITHYECKHUE sBJICHUS B atMochepe (1BeT Heba, pedpakius, paayra, MEPax)
3.98 Texnuueckue ycmpoiicmea: OYKH, TEPUCKOI, (oToanmmapaT, ONTHYECKHUE
' CBETOBO/IbI
4 KBAHTOBEBIE SABJIEHUA
41 PanmnoaktuBHOCTh. Anb(da-, Oera-, ramMmma-umznydeHus. Peakuunm anbda-u
' Oera-pacrajna
42 Oneitel Peszepdopna mo paccesHuto anba-dactun. [lmanerapHas momaens
' aToma
4.3 CocraB atoMHOTO sipa. M30TOTBI
4.4 [Iepnon momypacnaza aTOMHBIX SAEp
4.5 SnepHble peakiyy. 3aKOHbI COXpaHEHUS 3apsAA0BOI0 U MacCOBOTO YHCEN
Qusuueckue sA61eHUs 6 Npupooe: €CTECTBEHHBbIH paJMOAKTUBHBIN (OH,
4.6 KOCMUYECKHE JIyud, PaJMOaKTUBHOE H3JIyd€HUE MPHUPOJHBIX MHUHEPAJIOB,
JecTBHE paMOaKTUBHBIX U3ITy4YEHHUI Ha OpraHU3M YeJlOBeKa
47 Texunuueckue ycmpoiicmea: CHEKTPOCKON, WHIUBUAYAIBHBIN TO3UMET,

KaMepa BI/IHBCOHa, AACpHasd SHEPreTuka




