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MNOACHUTEJIBHASA 3AIINCKA

[IporpaMmma 1o ¢usnke Ha YPOBHE OCHOBHOIO OOINET0 OOpa3oBaHUSs
COCTaBJICHAa Ha OCHOBE IOJIOKEHUN U TpeOOBaHUM K pe3yibTaTaM OCBOEHUS Ha
0a30BOM ypOBHE OCHOBHOW 0Opa30BaTEIbHOW MPOTPAMMBI, MPECTABICHHBIX B
OI'OC 00O, a Takxe c yué€rom ¢enepanbHOl paboyeld MPOrpaMMbl
BocniuTanus U KoHuenuu npenopaBanus yaeOHoro npeamera « Duzukay.

[IporpamMmma 1o ¢usnke Ha ypOBHE OCHOBHOI'O 0OIlEero 0O0pa3oBaHMS
COCTaBJICHAa Ha OCHOBE IMOJIOKEHUN U TpeOOBaHUM K pe3ysibTaTaM OCBOEHUS Ha
0a30BOM ypOBHE OCHOBHOW 0Opa30BaTEIbHON MPOTPAMMBI, MPECTABICHHBIX B
OdI'oC 000, a Takxke c ydyerom (denepadbHOM paboueld MPOrpaMMbI
BOCIIUTAHUS ¥ KOHIICTILIUU MPEToAaBaHus yueOHoro nmpeamera « Dusnkay.

Copepxanue mnporpamMmbl 1o (hUM3HMKE HampaBieHO Ha (OpMHUpPOBaAHUE
€CTECTBEHHOHAYYHOW T'PAaMOTHOCTH OOYYAIOIIMXCS U OPraHUu3aluio H3y4eHUs
bu3MKu Ha JEeATEeILHOCTHOM OCHOBE. B mporpamme mno ¢pu3uke y4UTHIBAIOTCS
BO3MOXXKHOCTH ydeOHOro mpeameta B peanuzanuu TpedoBanuiit ®I'OC OO0 k
TUTAHUPYEMBbIM JIMYHOCTHBIM W METalpeAMETHBIM pe3yiabTaraMm OOy4deHHs, a
TaKXE€ MEXIIPEIMETHBIE CBA3M €CTECTBEHHOHAYUHBIX YU4E€OHBIX IPEIMETOB Ha
YpOBHE OCHOBHOT'O 00111€T0 00pa30BaHUs.

[Iporpamma 10 (uU3MKEe YCTaHABIMBACT paclpelesieHne Y4eOHOro
MaTepuasia 1Mo rojaM oOydeHus (MO KiaccaM), MpeajgaraeT IPUMEPHYIO
NOCNIEAOBATEIbHOCTh HM3YYEHUSI TEM, OCHOBAaHHYI0 Ha JIOTMKE Pa3BUTHUSA
IPEIMETHOTO COJEP)KAaHUsS U yUeTe BO3PACTHBIX OCOOEHHOCTEH 00ydarOIIUXCsl.

[Iporpamma 1o ¢usuke pazpaboraHa ¢ LEJIbIO OKa3aHHUs METOJAMYECKOU
MOMOIIIM YYUTENIO B CO3JaHUH paboveil mporpaMMbl IO y4eOHOMY MPEAMETY.

®dusuka SABIAETCS CUCTEMOOOPA3yIOIIUM 7S E€CTECTBEHHOHAYYHBIX
y4€OHBIX MPEAMETOB, IOCKOJbKY (DHU3MUYECKUE 3aKOHBI JIEKAaT B OCHOBE
MPOIIECCOB U SIBJICHUN, HM3y4aeMbIX XHUMHEH, OHOJOrHei, acTpOHOMHUEH H
¢dusnueckoit reorpadueil, BHOCUT BKJIaJ B E€CTECTBEHHOHAYYHYIO KapTUHY
MUpa, NPEJOCTaBIseT Hambojee sCHbIe O00paslbl MPUMEHEHHsS HAay4YHOTO
METO/Ia TTO3HAHHUSA, TO €CTh CII0C00a MOIYYEHHS JOCTOBEPHBIX 3HAHUI O MHpeE.

OnHa U3 rMaBHBIX 33/1a4 GU3NYECKOro o0pa3oBaHUs B CTPYKTYype OOLIETro
o0pa3zoBaHusi COCTOUT B ()OPMHUPOBAHUU €CTECTBEHHOHAYYHON IpaMOTHOCTH U
UHTepeca K HayKe y 00yJaromuxcsl.

N3ydyenne ¢u3ukn Ha 0a30BOM YpOBHE IIPEAINOJaraer OBJIAJCHUE
CJICAYIOIUMHU KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIUMHU €CTECTBEHHOHAYYHYIO
IPaMOTHOCTb:

e HAy4YHO OOBSICHSTH SIBJICHUS,

e OIICHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOT O UCCIIEI0OBAHUS;



HHTCPHIPCTUPOBATE JAHHBIC M HMCIIOJIb30BAaTh HAYYHBIC NOKA3aTCJIbCTBA
JJI1 ITIOJTYYCHUSA BBIBOIOB).

Henu wuzyuyenus (U3MKU HAa YPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHMUs
oIpesieleHbl B KOHIIENIMM MpenoAaBaHus ydeOHoro mnpenMera «Pusuka» B
oOpa3oBaTelbHBIX oOpranuzanusax Poccuiickoit ®enepaiuu, peaTn3yrOIInX
OCHOBHBIE 00111€00pa30BaTEIbHbIE TPOrPAMMBI.

Henu uzyuenus GU3MKM:

npUOOpEeTeHHEe MHTEpeca M CTPEMIICHUS OOYYaIOUIUXCS K HAyYHOMY
U3YYEHHUIO MPHUPOJBI, Pa3BUTHE MX UHTEIUIEKTYaJbHBIX MU TBOPUYECKUX
CIIOCOOHOCTEM;

pa3BUTHE TPEACTABICHUA O HAYYHOM METOJEe TIO3HAHHUS U
(opMUpPOBAaHUE HCCIIENOBATENBCKOINO OTHOLICHUS K OKPYXAIOLIUM
SIBIICHUSIM;

(GopMupOBaHNE HAy4YHOTO MHPOBO33PEHUSI KaK pe3ysibTaTa H3y4eHHS
OCHOB CTPOEHHUSI MaTepUu U (PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;
dbopMupoBaHue MPEACTABICHUN O pOIK (DU3UKHU IJIST Pa3BUTHS IPYTHX
€CTECTBEHHBIX HayK, TEXHUKH U TEXHOJIOTUH;

pa3BUTHE TIPEACTABICHMM O BO3MOXKHBIX cdepax Oyaymiei
podeCCHOHATIBLHOMN eATeIbHOCTH, CBI3aHHOU C (DU3UKOM, TTOATOTOBKA
K JaJbHENIIeMy O0y4eHHUIO B ’TOM HalpaBJICHUHU.

JlocTrokeHre ATHX LeNed mporpamMmbl 1Mo (PU3MKe Ha YPOBHE OCHOBHOTO
o0rmiero o0pazoBaHusl 00ECIIEUNBAETCS PEILICHUEM CIIEAYIOLIUX 3aay:

npuoOOpeTeHNe 3HAHWKW O JUCKPETHOM CTPOCHHMU BEIIECTBa, O
MEXaHUYECKUX, TEIJIOBBIX, JJIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX
SBIICHUSIX;

NpPUOOPETCHNE YMEHHI OMHICHIBATH M OOBSICHATH (DU3MUECKUE SBICHHUSI
C MCII0JIb30BAHUEM TOyYEHHBIX 3HAHUIA;

OCBOCHHE METOMOB PEIICHUS MPOCTEHIINX pacuyeTHBIX 3aJad C
UCTIOJIb30BaHUEM duznyecKkux MOJIETICH, TBOPYECKUX u
MPaKTHKOOPUEHTHUPOBAHHBIX 33]1a4;

pa3BUTHE YMEHHM HaON0/aTh NPUPOAHBIC SBICHUS U BBIIOIHSITH
OTIBITHI, JTa0OpaTOpHBIE PAOOTHI M IKCIEPUMEHTATBHBIC MCCIICIOBAHUS
C UCII0JIb30BAHUEM U3MEPUTENLHBIX IPUOOPOB;

OCBOCHHE TMpPUEMOB paboTel ¢ uHpopManuendn  (PU3NUECKOro
CoZiepXaHusl, BKJIIOUas MH(OPMAIUI0O O COBPEMEHHBIX JOCTHKEHUSX
(bU3KKY, aHATU3 U KPUTHYECKOE OIleHUBaHUEe WH(OopMaIny;



e 3HAKOMCTBO co cdepamMu  Mpo(PECCHOHATBLHON  JESTEIbHOCTH,
CBS3aHHBIMH C  (DU3WKOH, W COBPEMCHHBIMH TEXHOJOTHIMH,
OCHOBAHHBIMU Ha JOCTHXKEHUSX (DU3UUYECKON HAYKHU.

OOmiee 4YHMCIIO YacoB, PEKOMEHIOBAHHBIX I M3Y4eHHS (PU3MKU Ha
06a3zoBoM ypoBHe, — 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeAeN0), B 8
Kiacce — 68 yacoB (2 yaca B Hememo), B 9 kiacce — 102 gaca (3 gaca B
HEJIEIIO0).

[Ipennaraemslii B mporpaMmmMe 1no (pusuke nepedyeHs 1ad0paToOpHbIX pabOT
U OIBITOB SIBJSIETCS PEKOMEHAATENbHbIM, Y4YUTENIb JeNaeT BbIOOp Mpu
MPOBEACHUM JTAOOPATOPHBIX pPadOT U OMBITOB C YYETOM HHIMBUIYaJbHBIX
O0COOCHHOCTEW  00yYaroluxcsi, CIHCKAa JKCIEPUMEHTANbHBIX  3aJaHU,
MpPEeAJIaraéMbIX B pPaMKaX OCHOBHOI'O IOCYJapCTBEHHOI'O 3K3aMeHa Mo (hU3HUKE.



COJEPXAHUE OBYUYEHUA

7 KIIACC
du3uka u e€ poJib B MO3HAHUM OKPYKAKOIIEr0 MUPA.

®usnka — Hayka o npupone. SABneHust npuponsl. PUNUECKHUE SIBICHUSA:
MEXaHUYECKHUE, TEIUIOBbIC, JIEKTPUUECKUE, MATHUTHBIC, CBETOBBIE, 3BYKOBBIC.

duznueckre BenUUMHBL M3mepenue guanueckux BenuuuH. Ounyeckue
npubopsl. [lorpemHocTs u3Mepennii MexayHapoiHas CUCTeMa €IMHHII.

Kak ¢usuka u J[pyrve ecTeCTBEHHbIE HAayKd M3Y4alOT MPUPOAY.
EcTecTBeHHOHAYYHBI METOJl MO3HAHMS: HAOMIOAEHUE, TOCTAaHOBKA HAYYHOI'O
BOIIPOCA, BBIABM)KEHHUE THUIOTE3, JKCIHEPUMEHT I10 NPOBEPKE THUIIOTES,
oObsicHeHHe HaOmogaeMoro spieHus. Onucanue (QU3MYECKUX SBICHUU C
ITIOMOIIBIO MOJIEIEN

Jemoncmpayuu.

1. MexaHnueckue, TEIUIOBbIE, SJEKTPUYECKUE, MArHUTHBIE, CBETOBBIC

SIBJICHUS.
2. Dusuyeckue nTpuOOPHI U MpoIeaypa MPSIMbIX U3MEPEHUM aHaTIOTOBBIM
U UU(POBBIM PUOOPOM.

Jlabopamopmuwvie pabomul u onvimel.

1. OmnpeneneHue LEHBI JEICHUS MIKAIbl U3MEPUTEIBLHOr0 Iprudopa.

2. M3mepeHune paccTossHUM.

3. M3mepenne o0bEMa KUIKOCTH U TBEPAOTO TETA.

4. OmnpenerneHne pasMepoB MajbIX TEJL.

5. M3mepeHne TemmepaTypbl NpH MOMOLIM KAJIKOCTHOIO TEPMOMETpA U

JlaTYMKa TEMIIEPATYPHI.
6. IIpoBeneHue nccneqo0BaHus MO MPOBEPKE TUIIOTE3BL: AAIBHOCTH MOJIETA
mapvka, MYyIMIEHHOTO TOPH30HTAJILHO, TEeM OOJbIne, YeM OoJbIine
BBICOTA MyCKaA.
IlepBoHaYaIbHBbIC CBEICHUS] 0 CTPOCHUM BelleCTBA.

CrpoeHue BeliecTBa: aTOMbl MU MOJIEKYJIbI, HX pa3Mmepbl. OIbITHI,
JIOKa3bIBAIOIIKE TUCKPETHOE CTPOCHUE BELIECTBA.

JBmxeHne yactul BemecTBa. CBs3b CKOPOCTH JBHXKEHHUS YacCTHI[ C
TeMreparypoil. bpoyHoBckoe nmxenue, nuddysus. BzanmosaelicTBue yacTuil
BEILECTBA: IPUTSKEHUE U OTTAJIKUBAHHUE.

ArperatHble COCTOSIHHMSI BEILIECTBA: CTPOCHHUE Ta30B, KUIKOCTEH U
TBEPBIX (KPUCTAJUTMYECKUX) TeJl. B3auMOCBsI3b MEXKly CBOMCTBAMH BEILIECTB B
pPa3HBIX arperaTHbBIX COCTOSIHUSIX M KX ATOMHOMOJICKYJISIPHBIM CTPOEHHUEM.
Oco0EHHOCTH arperaTHbIX COCTOSTHUM BOJIBI.



Hemoncmpayuu.

1. HalGmronenue OpOyHOBCKOTO IBUKEHUS.

2. Habmonenue nuddys3un.

3. HaGmronenue  siBIeHHE, OOBSCHSIONMMXCS  MPUTSHKEHUEM — WIH

OTTAJIKUBAHUEM YaCTHI BEILIECTBA.

Jlabopamopmuuvie pabomul u onvimol.

1. OneHka jJuaMeTrpa aroMa METOJOM psAJIoB (C  HCMOJIb30BAaHUEM

dotorpaduwuii).

2. OmbITHI MO HAOIOICHHUIO TEIJIOBOTO PACIIUPEHUS Ta30B.

3. OnbIThI 1O OOHAPYKEHUIO NEUCTBUSI CHII MOJIEKYJIIPHOTO TIPUTSIKEHUSI.

JIBH:KeHMe M B3aMM OIeCTBHE TeJl.
MexaHnnueckoe IBHXKEHUE. PaBHOMEpPHOE W HEPABHOMEPHOE JBHKECHUE.
Cxopoctb. CpeliHsisi CKOPOCTh MPU HEPABHOMEPHOM JIBMKEHUU. PacueTr nmytu u
BPEMEHH JIBUKECHUA.
SIBneHue mHepuuu. 3aKOH MHEpUUH. B3anmoneincTBue Ten KaKk MpUYMHA
W3MEHEHHSI CKOPOCTH [IBIDKEHHUs Tell. Macca Kak Mepa WHEPTHOCTH Tela.
[InotHOCTH BemiecTBa. CBSA3b MJIOTHOCTH C KOJIMYECTBOM MOJIEKYNI B €IUHUIIC
o0beMa BelIecTBa.
Cuila Kak XapakTepucTHKa B3auMoiecTBUs Tenl. Cuia ynpyrocTu U 3aK0H
I'yka. M3mepenue cuibl ¢ MOMOIIBIO JUHAMOMETpPA. SIBIICHUE TATOTEHUS U CUIIA
TsokecTH. Chila TSDKECTH Ha Jpyrux IuiaHerax. Bec tema. HeBecomocTs.
CnoxxeHue cuJjl, HalpaBJICHHBIX MO OJHOW MpsAMoil. PaBHOAeHCTByOIas CHUIL.
Cuna Tpenus. TpeHue CKOJIBXKEHUS U TPEHUE IOKOsA. TpeHue B MPUPOJEC U
TEXHUKE.
Hemoncmpayuu.
1. HaOmroneHne MexaHU4YeCcKOro JBUKEHUS Tea.
2. M3mepeHne CKOpOCTH NPSIMOIMHENHOTO IBUKECHMUSL.
3. HabGmronenue siBeHUST HHEPLIMH.
4. HaOmoneHue n3MEeHEHUs! CKOPOCTH IIPH B3aUMOECHCTBUU TEIL.
5. CpaBHEHHE MacC 0 B3aUMOCHCTBUIO TE.
6. CnoxeHue Cu, HapaBJICHHBIX 110 OJHOW MPSAMOM.
Jlabopamopmuuvie pabomul u onvimel.
1. OmpeneneHue CKOPOCTH PABHOMEPHOIO JBWIKEHUs (IIapuka B
AKUJKOCTU, MOJICTTU AJIEKTPUUECKOT0 aBTOMOOUJISI U TaK Jajiee).

2. OmpepeneHue cpeHEe CKOPOCTU CKOJBXKEHUsS OpYyCKa WM IIapuKa Io
HAKJIOHHOM TIJIOCKOCTH.

3. OmnpeneneHue MIOTHOCTH TBEPIOTO Tea.



4. OnbITbI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb pacTsbkeHus (nedopmaryn)
MPYXUHBI OT TPUJIOKEHHON CUJIBI.
5. OnbIThl, JEMOHCTPUPYIOIIHE 3aBUCUMOCTb CHJIBI TPEHUS CKOJIbKEHUS
OT BEca TeJa U XapakTepa CONPUKACAIOIIUXCS [TOBEPXHOCTEN.
J{aBJjieHUue TBEPABIX TeJl, JKUAKOCTEH U ra3oB.

JaBnenue. CrnocoObl yMEHbBIIEHUS W YBEIWYEHUS nAaBieHus. JlaBieHue
raza. 3aBHCHUMOCTb JaBJE€HHS Tra3a OT o0bema, Temmeparypsl. llepemaua
NABJICHHUS TBEPABIMM TEJIaMH, JKUAKOCTAMU M Ta3amu. 3akoH [lackans.
[THeBMaTHUecKre MalIUHBL. 3aBUCUMOCTb JABJICHUS KHUAKOCTH OT TJIyOHUHBI.
I'mppocratuueckuilt mapanokc. CooOuiaromuecs cocyasl. ['mapaBnnueckue
MEXaHU3MBI.

AtMmocdepa 3emun u atmocepHoe nasiaeHue. [IpuunHbI CyliecTBOBaHUS
Bo3aymHON o0onouku 3emum. Onbitr Toppuuemu. M3smepenue arMmochepHOro
JaBJICHUS. 3aBUCHMOCTb aTMOC(EPHOr0 JABJIEHMSI OT BBICOTHI HaJl YPOBHEM
Mops. [Ipubopsl a1 n3MepeHust aTMOCHEPHOTO 1aBICHUSI.

[lelictBue KUOKOCTM M Tra3a Ha NOTPY)KEHHOE B HUX TEIO.
BortankuBaromas (apxumenoBa) cuia. 3akoH Apxumena. IlmaBanue ten.
Bosnyxonnasanue.

Hemoncmpayuu.
3aBUCUMOCTB JABJICHUS a3a OT TEMIEPATYPBI.

[lepenaya gaBieHUs )KUAKOCTHIO U Ta30M.
Coob1maroruecs: Cocybl.

I'mapasirueckuit mpecc.

[IposiBnenue nercTBrs aTMOCHEPHOTO JTaBJICHUS.

o vk wnN e

3aBUCHUMOCTh BBITAIKUBAIOINICH CHJIBI OT 00bEMa MOTPYXKEHHON YacTh
TEJa ¥ MJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIEH CUJIbI BECY BBITECHEHHOM KUJIKOCTH.

8. YClOBME TUUIaBaHMWS TeEJN. IUIABAHUE WJIM TMOTPY)KEHHE TEI B
3aBHCHMMOCTH OT COOTHOIIICHHUS INIOTHOCTEHN TeNa U JKUIKOCTH.

.

Jlabopamopmuwvie pabomel u onvimol.

1. HccnenmoBanue 3aBUCMMOCTM Beca Tella B BOJe OT o0O0bEMa
MOrPYKEHHOM B )KUAKOCTh YaCTH TeJIa.

2. OmpeneneHWe BBITAJIKHUBAIOIIEH CWIbL, JIEUCTBYIOLIEH Ha TEJO,
IIOI'PYKEHHOE B JKUJKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJKUBAIOIIECH CHJIbI, JICMCTBYIOIIECH HaA
TEJIO B )KUJKOCTH, OT MAcChl TeJa.



4. OnbITHI, JEMOHCTPUPYIOLIME 3aBUCUMOCTH BBITAJIKUBAIOIIEH CHIIBI,
JNEUCTBYIONIE Ha TEI0 B XUIAKOCTH, OT O0BbEMA MOTpyKEHHOW B
KUJKOCTb YACTH T€Ja U OT IUIOTHOCTH KUJKOCTH.

5. KoHcTpynpoBaHue apeoMmeTrpa WM KOHCTPYHPOBAaHHWE JIOAKH U
OnpeaeIeHue €€ rpy30I0JbEMHOCTH.

Pa6ora u MOIIHOCTb. JHEPrusl.

Mexanunueckas pabota. MOIIHOCTb.

[TpocTble MexaHW3MBbI: pblyar, OJIOK, HAaKJIOHHAs IJIOCKOCTh. [IpaBuiio
paBHOBecusl phluara. lIpumeHeHHe mpaBuiia paBHOBECHS pbluara K OJIOKY.
«3onotoe mpaBuwiio» MexaHuku. Koadduiment nonesnoro neictBus (nanee —
KIIM) npocteix Mexanu3moB. [IpocTeie MexaHU3MBbI B OBITY U TEXHHUKE.

Mexannueckass dSHeprus. KuHerndeckas M IOTEHUHUAIbHAS DHEPIHUS.
[IpeBpamienue OJHOTO BHJA MEXaHMYECKOM HSHEpPrud B JpYyrod. 3aKkoH
COXPAHEHHS IHEPTUH B MEXAHUKE.

Jemoncmpayuu.

1. IIpumepbl IPOCTHIX MEXAHU3MOB.

Jlabopamopuuvie pabomul u onvimol.

1. Omnpenenenue pabOTHl CUJIBI TPEHHS] MPU PABHOMEPHOM JIBHIKEHUU

TeNa 10 TOPU30HTAIbHON TOBEPXHOCTH.
2. HccnenoBanue yciioBUM PaBHOBECHS pblUuara.
3. M3mepenne KIIJ] HaKIOHHOM MJIOCKOCTH.

4. V3yueHue 3aKOHA COXPAHEHUS] MEXaHUYECKOW YHEPTUU.
8 KJIACC

TernuioBble ABJICHUS.

OCHOBHBIE MOJOXEHUS MOJEKYJSIPHO-KMHETUUECKOW TEOPHUHM CTPOCHUS
BenlecTBa. Macca U pa3Mepsl aTOMOB U MOJIeKyd. ONbIThI, MOATBEPKIAAIOLIUE
OCHOBHBIE IOJIOKEHHSI MOJIEKYISIPHOKUHETUYECKON TEOPHH.

Mopnenu TBEPAOrO, KMUIKOTO M Ta3000pa3HOrO COCTOSHHUIA BEILIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHHE CBOMCTB ra30B, KHJIKOCTEH
U TBEPABIX TEJI HA OCHOBE IOJOXEHUW MOJEKYISIPHO-KMHETHYECKOW TEOPHH.
CmauynBaHN€E U KaNWJUISIPHBIE ABJICHUA. TEMI0BOE paCIIMPEHNUE U CKATHE.

Temneparypa. CBs3b TeMIepaTypbsl CO CKOPOCTBIO TEIJIOBOT'O JIBHXKCHUS
yacTull. BuyrpenHsisi sHeprus. CrnocoObl M3MEHEHHS BHYTPEHHEW SHEpruu:
TeIulonepeaaya W coBepuieHHe  pa®oTel.  Bunael  Temsomnepenayu:
TEIJIONPOBOAHOCTh, KOHBEKIIUS, N3JIyYCHHE.

KonuuecTBo Temiorel. Y aenpHas TEIIOEMKOCTD BelllecTBa. 1eIuio00OMeEH U
TEIUIOBOE paBHOBECHE. YpaBHEHUE TemjoBoro OanaHca. [InaBienue wu



OTBEPACBAaHUE KPUCTAUIMYECKUX BEIIECTB. Y AEIbHAsl TEIUIOTA IUIABJICHUS.
[TapooOpaszoBanue u kouaeHcauus. Mcnapenune. Kunenue. Y aenbHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIEpPAaTypbl KHUIIEHUS OT arMochepHOro
JIaBJICHUSL.

BrnaxunocTs Bo3myxa.

DHeprus TOIIMBa. Y IeNIbHAs TEIIOTa CrOPaHHSL.

[Tpuniuner pabotel TeruoBbix asurarened KIIJI temmoBoro aBurarerns.
TenoBble IBUTATENN U 3aLIATA OKPYXKAIOLIEH CPEABI.

3aKOH COXpaHEHUS U MPEBPAIEHUS SHEPTUU B TEIUIOBBIX ITpolieccax.
Hemoncmpayuu.

1.

2
3
4.
5

v B N

10.
11.
12.
13.

Habmronerne OpoyHOBCKOTO JIBUXKEHUS.

Ha6monenue nuddysuu.

Hab6mtoneHre siBeHU cMaurBaHUsI U KaWLUISIPHBIX SBICHUM.
HaGmroeHue TerioBoro pacimpeHus Tel.

W3MeHeHue gaBiaeHus ra3a npu M3MEHEHUH 00bEMa U HarpeBaHUU WU
OXJIaXKICHUU.

[IpaBuina usmepeHus TemnepaTypsl.

Bune! Termonepegaym.

OxJakIeHe MPU COBEPIIEHUN PAOOTHI.

HarpeBanue npu coBepiiieHun paboThl BHEIIIHUMH CHIIAMH.
CpaBHEHHE TEMIIOEMKOCTEN Pa3IMYHBIX BEIECTB.
HabGmronenue kureHus.

HabtoieHre nocTossHCTBA TeMIIEPaTyPhl MPU TJIABJICHHUH.
Mopaenu TEIJIOBBIX ABUTATEJIEH.

Jlabopamopmuwvie pabomul u onvimel.

1.
2.
3.

OnpIThl IO OOHAPYKEHUIO ACHCTBUS CUII MOJIEKYJISIPHOTO MPUTSIKEHUS.
OnBITHI TIO BRIPAIIMBAHUIO KPUCTAJUIOB MOBAPEHHOM COJIM WJIHA caxapa.
OnpIThl O HAOIOIEHUIO TEIMJIOBOI'0 PACIIMPEHUS Ta30B, KUIKOCTEH U
TBEPABIX TEJL

Ornpenenenue AaBiaeHUs BO3AyXa B OAJLIOHE HITPUILA.

OnpITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh JIABJICHUSI BO3JlyXa OT €ro
00BbEMa U HarpeBaHUs WM OXJIAXKICHHUS.

[IpoBepka ruUMOTE3bl JUHEHHOM 3aBUCMMOCTH JJIMHBI CTOJOMKA
KHUIKOCTH B TEPMOMETPUUECKON TPYOKE OT TEMIEPATYPBHI.
HaGmonenne w3MeHeHUs BHYTPEHHEW SHEpPruu Tella B pe3yJbTare
TeruIonepeaady U padoThl BHEITHUX CHUIL.

HccnenoBanue siBIeHUsl TEMIOOOMEHA MPU CMEIIMBAHUM XOJOIHOU U
rops4ei BOAbI.



9. OmpenesiecHHE KOJHMYECTBA TEIUIOTHI, IOJIYYEHHOTO BOJOM IIpH
TEIJI000MEHE C HArPeThIM METAUIMYECKUM LHUIUHAPOM.

10. OnpeneneHue yaeabHON TEMIOEMKOCTH BEIIECTBA.

11. UccnenoBanue nponecca ucnapeHusl.

12. OnpeneneHrue OTHOCUTENBHOM BIIAXKHOCTH BO3/1yXa.

13. OnpeneneHue yaeabHOM TEIIOThI TUIaBIEHUS JIb/IA.

DJIeKTpUYeCKHEe U MATHUTHDIE SIBJICHUSI.

OnekTtpuszanus Ten. JIBa poja sneKkTpuuecKux 3apsanoB. B3aumogericTBue
3apsoKeHHBIX  Tell. 3akoH KylioHa (3aBUCHMOCTh CHJIBI  B3aMMOJICHCTBUSA
3apSKEHHBIX TEJ OT BETUYMHBI 3apsAJI0B U PACCTOSHUS MEXK]Y TE€JIaMu).

Onektpuueckoe noje. Hanmpsx€HHOCTh 3nekTpuyeckoro nojst. [Ipunnmn
CYNEpPHO3ULIUN PTEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocutenmun »3iekTpuyecKux 3apsaoB. OJIEMEHTApHbIA 3JIEKTPUUYECKUN
3apsan. CrtpoeHue aroma. [IpOBOIHMKHM WM JHAJIEKTPUKU. 3aKOH COXPAHEHUS
AJIEKTPUYECKOTO 3apsia.

DJIEKTPUUYECKUN TOK. YCJIOBHUS CYIIECTBOBAHMS SJIEKTPUUYECKOTO TOKA.
HcTouHnKM MOCTOSHHOTO TOKa. JIeHCTBUSA SJEKTPUYECKOrO TOKa (TEIUIOBOE,
XUMUYECKOE, MAarHUTHOE). DJIEKTPUUECKUHN TOK B JKUJIKOCTSIX U raszax.

Onektpuueckas uenb. Cuna Toka. OJIEKTPUUYECKOE HaIPsSKEHUE.
ComnpoTuBieHUE MPOBOAHUKA. YIEIbHOE COMPOTHBIECHUE BEIIECTBA. 3aKOH
Oma mua yuactka nenu. [locnegoBaTenpHOE M MAPAIUIENBHOE COEIUHEHUE
POBOJTHUKOB.

PaGora u MOUIHOCTH »3JEKTpUUECKOro ToKa. 3akoH J[xoynsa—Jlenua.
DNEeKTpUYEeCKrue IeNu M TMOTPEOUTENTH SIESKTPUYECKON DJHEPruu B  OBITY.
Kopotkoe 3ambikanue.

[locTostHHBIE ~MarHWThHL. B3auMoOAENCTBHE MOCTOSHHBIX MarHUTOB.
MaruutHoe mnosne. MaruutHoe mojie 3eMJU U €ro 3HaueHue IS KU3HM Ha
3emze. OnbiT Dpcrena. MarHUTHOE MOJIE JIEKTPUUECKOro Toka. IIpumenenue
AJIEKTPOMArHuTOB B TeXHUKE. JlelicTBME MarHUTHOTO MOJII HAa MPOBOAHUK C
TOKOM. DNeKTpoABUTATEID ITIOCTOSTHHOT O TOKA. Hcnons3oBanue
AJIEKTPOJIBUTATENEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel Papanes. SBieHHE >SIEKTPOMAarHMTHOM WHAYKUWH. [IpaBuio
Jlenna. Onektporeneparop. CrocoObl MOMYyYEHUS 3JIEKTPUUYECKOW SHEPruu.
DJIEKTPOCTAHIIMY HA BO30OHOBJISIEMbIX HCTOYHUKAX SHEPTIUU.

Hemoncmpayuu.

1. DJeKTpu3alus Tel.

2. JIBa pona 3JEKTPUYECKUX 3apS0B M B3aHMMOJIEUCTBHUE 3apsKEHHBIX

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

25.

YCTpPOUCTBO U IEUCTBUE JIEKTPOCKOIIA.
DIIEKTPOCTAaTUYECKAsT NHIYKIIHS.

3aKOH COXpaHEHUS JICKTPUUECKUX 3apsia0B.

[IpOoBOAHUKH M TUDJICKTPUKH.

MoaenupoBaHue CUJIOBBIX JUHUM JEKTPUUECKOTO TTOJIS.
HMcTouyHMKH MOCTOSSHHOT'O TOKA.

JlelicTBHS DIEKTPUUECKOTO TOKA.

DIIEKTPUUECKUN TOK B 5KUIKOCTH.

I"a30BbIii pa3ps.

N3mepeHne cuiibl TOKa aMIepMeETPOM.

N3mepenne 3nekTpruiecKoro HanpsKEHNUsT BOJIbTMETPOM.
Peocrar u MarazuH CONpOTHUBIICHUN.

B3anmopgencTBre NOCTOSIHHBIX MAarHUTOB.

MoaenupoBaHue HEBO3MOXKHOCTH pa3/ieICHU MOJIFOCOB MarHura.
MoenupoBaHuE MarHUTHBIX TTOJIEH MTOCTOSSHHBIX MAarHUTOB.
OnsIT Dpcrena.

MarauTHoe 1oJje ToKa. IJEKTPOMarHur.

JlelicTBHE MarHUTHOTO TOJISl HA TPOBOJIHUK C TOKOM.
DJIEKTPOABUTATENh TTOCTOSTHHOTO TOKA.

HccnenoBanue sBIECHUS 3JIEKTPOMArHUTHOW UHTYKIHH.
OmnbiTel @apages.

3aBUCHUMOCTh HAMPABIICHUS WHAYKIIMOHHOTO TOKa OT YCJIOBUW €ro
BO3HUKHOBCHHS.

DJIEKTpOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopmuuvie pabomul u onvimel.

1.

o v kW

OnpITel TIO HAOMIOAEHUIO DJIEKTPU3AIMH TN WHAYKIMEH W TpH
COIPUKOCHOBEHUH.

HccrnenoBanne MEHCTBUS DJIEKTPUYECKOTO IOJII Ha TMPOBOJHUKH H
JTUDJICKTPUKH.

COopka 1 npoBepKa padOThI JIEKTPUUECKOM 11NN MOCTOSTHHOIO TOKA.
W3mepenue u peryiupoBaHue CUiIbl TOKA.

W3mepenure 1 perymupoBaHue HAMIPSHKCHUS.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UAYIIETO Yepe3 Pe3nucTop, OT
COIIPOTHUBJICHHSI PE3UCTOPA M HANIPSDKCHHS Ha PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIITUE 3aBUCUMOCTb AIEKTPUUECKOTO
COIPOTUBJICHUS TIPOBOJHUKA OT €ro JJIMHBI, IJIOMAAN TMONEPEYHOro
CeUeHUs U MaTepuaa.



8. IlpoBepka mpaBuia CIOKEHUS HANPSHKEHUH MPU MOCIEN0BATEILHOM
COEIMHEHUH JIBYX PE3UCTOPOB.
9. IlpoBepka mpaBmiia JUIsl CHJIBI TOKAa MpPU MapajljIeIbHOM COEIUHEHUU

PE3UCTOPOB.

10. OnpenenneHue  pabOTHl  DJEKTPUYCCKOTO TOKA, MAYIIETO depe3
PE3UCTOpP.

11. OmpeiesiecHUe MOIIHOCTH  AJIGKTPUYECKOTO0 TOKa, BBIICIIECMON Ha
pe3ucTope.

12. MccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, UIYLIETO YEPE3 JaMIOYKY, OT
HANPSKEHUS HA HEW.

13. Onpenenenue KIIJ[ HarpeBarers.

14. UccnenoBaHnre MarHUTHOTO B3aUMOZEHCTBUS TIOCTOSIHHBIX MAarHUTOB.

15. I3ydeHne MarHuTHOTO IO TOCTOSHHBIX MAarHUTOB TIPU  HUX
O0BEAMHEHUU U Pa3/ICICHUN.

16. UccmenoBanne [E€UCTBUS DAJIEKTPUYECKOTO TOKA HAa MAarHUTHYIO
CTpEJIKY.

17. ONBITHI, JIEMOHCTPUPYIOIIME 3aBUCHUMOCTh CHJIBI B3aUMOJCUCTBUS
KaTyIIKA C TOKOM M MarHuTa OT CWJIbl TOKA W HAIpaBJCHUS TOKAa B
KaTyILKe.

18. M3yueHne AeUCTBUS MAarHUTHOTO ITOJIS1 HA POBOJHUK C TOKOM.

19. KoHcTpynpoBaHue u uzydeHnue paboThl 3JIEKTPOABUTATEIS.

20. U3mepenne KII] anekTpoaBUraTteabHOM YCTAHOBKHU.

21. OnbBITHL TIO0 HMCCIICIOBAHUIO SIBJICHUS AJIEKTPOMArHUTHOW WHIYKIIHU:
WCCJICIOBAaHNE U3MECHEHHUM 3HAYECHUS W HANPABJICHUS WHIYKIIMOHHOTO

TOKA.
9 KIIACC

Mexannuyeckue siBJICHUS.

Mexannueckoe aBwxeHue. MarepuanbHas Touka. Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHUYECKOTO ABWKEHHS. PaBHOMEpHOE NpsMOIMHEHHOE
nexenue. HepaBHomepHoe npsmoimHelHoe jBwkeHue. CpenHss U
MTHOBEHHAsi CKOPOCTh TeJa MPHU HEPABHOMEPHOM JBHUKECHHH.

VYckopenue. PaBHOycKOpeHHOE MpsSIMONIMHEWHOE JBHKeHue. CBOOOIHOE
nagenue. OnbITel [ ammiest.

PaBHOMepHOE 1BHKEHUE 110 OKpYXHOCTH. [lepron u yactora oOpaieHus.
JIuHeitHasa u yriaoBasi CKOpOCTU. LIeHTpOoCTpeMUTENEHOE YCKOPEHHUE.

IlepBolii 3axkoH Hbrorona. Bropoit 3axkoH Hberorona. Tperuin 3axkoH
Herorona. [IpyHumn cynepro3suuuu Cui.



Cuna ynpyroctu. 3akoH ['yka. Cwiia TpeHHs: CHJIa TPEHUS CKOJIbKEHUS,
CuJia TPEHHMS NTOKOS, APYrUe BUIBI TPEHUSL.

Cuna TsDKECTU U 3aKOH BCEMUPHOI'O TATOTEHHUA. Y CKOPEHHE CBOOOIHOTO
nageHus. JIBmwxenue mader Bokpyr ConHna. IlepBas kocMuueckass CKOPOCTb.
HeBecomocTts u neperpysku.

PaBHOBecue martepuanbHOM  TOYKH. AOCOMIOTHO TBEPAOE  TETO.
PaBHOBecue TBEpHOro Tena € 3aKPEIUIEHHOW OChIO BpalleHus. MOMEHT CHUJIbI.
LlenTp TsKECTH.

Nmnynec  Tena. U3meHenwe wuMmiynbca. HMmmynbe cuibl.  3aKoH
COXpaHEHHs UMITYJIbCa. PEaKTUBHOE IBUKEHUE.

Mexanndeckass paboTa ¥ MOIIHOCTb. PaboTa cui TsSKecTH, YNPYyrocTH,
Tpenus. CBsi3b dHEpPruu U padoThl. [loTeHManbHast HEpPrus Tea, MOJHITOro
HaJ IIOBEPXHOCTBIO 3eMiM. lloTeHnumanpHas JHEpPrust CXKaToOM MPYKUHBI.
Kunernueckas sHeprus. TeopeMa 0 KHHETUYECKOUW SHEPTUU. 3aKOH COXPaHEHUS
MEXaHWYECKOW SHEPTUU.

Hemoncmpayuu.

1. HabmogeHne MeXaHMUYECKOTo JIBUYKEHUS Tella OTHOCUTENILHO Pa3HbIX

TEJI OTCYETA.

2. CpaBHeHME NyT€H W TPACKTOPUN JIBUKEHUS OJHOTO M TOTO K€ Tesa
OTHOCHTEJIBHO Pa3HbIX TEJI OTCUETA.

N3mepenne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBUKECHMUS.
HccenenoBanne NprU3HAKOB paBHOYCKOPEHHOTO JBUKEHMS.
HaGmronenue nBH>KeHMs Tella O OKPY>KHOCTH.

o v kW

HaOmonenne MexaHMYECKUX SIBICHHUM, TNPOUCXOASIIUX B CHUCTEME

orcuéra «Tenexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JBUKCHUU

OTHOCHUTENBHO KaOMHETa (PU3UKH.

7. 3aBUCHMOCTb YCKOPEHHS Te€la OT MAcChl T€JIa U IEUCTBYIOIIEH HA HETO
CHJIBI.

8. HaOmroneHue paBeHCTBa CHII ITPU B3aUMOJEHCTBUU TEN.

9. H3MeHeHue Beca Tena pu YCKOPEHHOM JIBUKEHUU.

10. [Tepenaya uMiyabca 1pu B3auMOZACHCTBUU TEN.

11. [IpeoOpazoBaHus SHEPTUH MTPU B3AUMOJICHCTBUU TEI.

12. CoxpaHEeHHE UMITYJIbCA IIPY HEYIIPYTOM B3aUMOJCHCTBUH.

13. CoxpaHeHHue UMIyJbca MPU a0COIIOTHO YIIPYTOM B3aUMOJICHCTBUU.

14. HabmrogeHne peakTUBHOT'O IBUKECHHUSL.

15. CoxpaHeHHE MEXaHUYECKOM SHEPruu Ipu cBOOOIHOM Ma/IeHUH.

16. CoXxpaHEHHE MEXAaHMYECKOM DJHEPrUM TpU JBWKEHUM Tela TOJ

JEHCTBUEM IPYKUHBI.



Jlabopamopuuvie pabomul u onvimol.

1. KoHcTpympoBaHue TpakTa sl pa3roHa U JalNbHEHUIIEro PABHOMEPHOTO
JIBH>KCHUS [IAPUKA WA TEIEHKKH.

2. OmnpeneneHue cpeaHell CKOPOCTH CKOJBKEHUS OpycKa WIIM JABHIKCHHS
[IapHKa [0 HAKJIOHHOM IIJIOCKOCTH.

3. OnpenenieHHe YCKOpEHUsI Tela MPU PABHOYCKOPEHHOM JBUKEHUU 10
HAKJIOHHOM TJIOCKOCTH.

4. HccnenoBaHue 3aBUCMMOCTU MYTH OT BPEMEHH MPU PaBHOYCKOPEHHOM
JIBIKCHUU 0€3 HauaJIbHOW CKOPOCTH.

5. IlpoBepka rumoTe3bl: €CiAM MPU PABHOYCKOPEHHOM JBM)KEHUU Oe€3
HayaJbHOM CKOPOCTHM MYTH OTHOCSTCS KaK psJl HEUETHBIX YUCEI, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHHU OJUHAKOBBI.

6. HMccnemoBanue 3aBUCHUMOCTH CHJIBI TPEHHUSI CKOJIBXKEHUS OT CHJIbI
HOPMAaJIbHOTO JaBJICHUS.

Onpenenenune K03pGHUIMEHTA TPEHUS CKOJIbKEHUSI.

8. OmnpeneneHne KECTKOCTU MPYKUHBI.

9. Ompenenenue pabOThl CUIIBI TPEHUS TIPU PABHOMEPHOM JABUXKEHUU
T€JIa IO TOPU30HTATIBHON MOBEPXHOCTH.

10. OnpeneneHue pabOTHI CUJIBI  YIIPYTOCTH TMpU  TMOABEME Tpy3a C
MCIOJIb30BAaHUEM HEMOJIBHXKHOTO U TTOJABMYKHOTO OJIOKOB.

11. I3yueHue 3akoHa COXpaHEHUs DHEPTUH.

Mexanu4veckue KoJe0aHUs U BOJIHBI.

Konebarenbnoe paBwkenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMI:
IIEpUOJ, YacToTa, amIUIMTyAa. MaTeMartudecKuid W NPYKUHHBIA MasTHUKH.
[IpeBpatienne sHEeprun nMpu KoiaedaTeILHOM ABUKCHUH.

3aryxatouiue  kosiebaHusi.  BbeiHyxkzAeHHble  KojeOanus.  Pe3onaHc.
Mexanuueckue BosHbL. (CBOMCTBA MexaHWYeCKUX BOJH. I[IpomonbHble U
NONEPEYHbIE BOJIHBI. JlnMHA BOJMHBI M CKOPOCTh €€ pacnpOCTPAHEHUS.
MexaHnueckue BOIHBI B TBEPAOM TeJIE, CEUCMUYECKHUE BOJIHBI.

3Byk. ['poMkocTh 3ByKa U BbicoTa TOoHA. OTpaskeHue 3Byka. Mudpa3Byk u
YIIbTPa3BYK.

Hemoncmpayuu.

1. HaGmonenue koneOGaHHil Te MOJ AEUCTBHEM CHJIbI TSXKECTH M CHIIBI
YOPYTrOCTH.

Habmronenne konebanuii Tpy3a Ha HUTH U Ha TIPY>KHUHE.
HabmroieHne BRIHYKICHHBIX KOJIeOaHU U pe30HaHCcA.
PacnpocTpanenue npoaoJIbHBIX U MTONEPEUHBIX BOJIH (HA MOJCIIHN ).
HabGronenrie 3aBUCHUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
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6.

AKYCTUYECKHI pPE30HAHC.

Jlabopamopmuuvie pabomul u onvimel.

1.

7.

OmnpeneneHue YacTOThl M IMEpUOJA KOJIEOAHHM MaTeMaTH4ecKoro
MasITHUKA.

OnpeneneHue 4acToThl U MEpUoia KOJeOAHUM NPY>KMHHOTO MasiTHUKA.
HccnenoBanue 3aBUCHMMOCTH TEpHOJa KOJeOaHUW TOJBEUICHHOTO K
HUTHU TPpy3a OT JJIMHBI HUTH.

HccnenoBanue 3aBUCMMOCTH TepHoJa KOJeOaHW  MPYKUHHOTO
MasiTHUKa OT MAccChl Ipy3a.

[IpoBepka HE3aBUCUMOCTHU MEPUOAA KOJICOAHUN T'py3a, MOABEIIEHHOTO
K HUTH, OT MacChl Irpy3a.

OnpIThl, JAEMOHCTPUPYIOIIME 3aBUCMMOCTh Tiepuofa KoseOaHui
IIPY’KUHHOTO MAsATHUKA OT MACCHI I'Py3a U KECTKOCTU MPYKUHBI.
N3mepenue yckopeHusi CBOOOAHOTO MaICHUS.

JIEKTPOMATHUTHOE 110JI€ M 3J1eKTPOMATrHUTHbIE BOJTHBI.
DJIEKTPOMAarHUTHOE  MOJE. ODJIEKTPOMarHuTHble BONHBL  CBOMCTBa
JJIEKTPOMArHuTHLIX BOJH. Illkama snexkTpoMarHUTHBIX BOJH. Mcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JUUISL COTOBOM CBS3H.
DnexkTpoMarHuTHas npupoja ceera. CKkopocTh cBeTa. BoIHOBBIE CBOMCTBA

CBCTa.

Hemoncmpauyuu.

1.
2.

CBoiicTBa 2JIEKTPOMArHUTHBIX BOJIH.
BoHOBEIE CBOWMCTBA CBETA.

Jlabopamopmuuvie pabomul u onvimel.

1.

N3ydeHune CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C TIOMOIIBI0 MOOHIFHOTO
TenedoHa.

CBeToBbI€ SIBJICHUS.
JlyueBas  mopens  cBera. HMcrounukum — cBera.  I[IpssMosmHenHoe
pactpoctpaneHue cBeta. 3atMmenuss Comnua u Jlynel. OtTpaxkeHue CcBeTa.

[Inockoe 3epkano. 3aKOH OTPaKEHHSI CBETA.

[Ipenomnenune cBerta. 3aKOH MpenomyieHUs cBeTa. [lomHOe BHYTpeHHeEe
oTpaxxeHue cBera. Mcrnonp30BaHME TOJHOTO BHYTPEHHETO OTPAKECHUS B
ONTHUYECKUX CBETOBOJAX.

Jlunza. Xon nyuwedr B JsmH3e. Ontuueckas cucrema ¢oToarnrmapara,
MHUKpPOCKONA M Telieckona. ['Jla3 Kak onThYeckas cucrema. bIu3opykocTb H

JaJIbHO30PKOCTb.
Paznoxenue Oenoro ceera B crnekTp. Onbitel Hbiorona. CrokeHue
CIIEKTpaJIbHBIX UBETOB. /lucnepcus ceera.



Hemoncmpayuu.

1. IlpsmonuHerHOE paclpOCTPAHEHUE CBETA.

2. OTpaxkeHuEe CBeTA.

3. Ilomydyenume wu300pakeHUd B TUJIOCKOM, BOTHYTOM U  BBITYKJIOM

3epKaiax.

IIpenomiieHue cera.

OnTUYecKnuii CBETOBO/I.

Xon nydeil B coOuparoriei JuH3e.

XoJI Ty4el B pacCEUBAIOLIEH JIMH3E.

[Tonyuenue n300pa>keHHI C TOMOIIBIO JIUH3.

[Tpunuun neiicTBus GoToarmapara, MUKPOCKOIIA U TEJIECKOIIA.

10. Mojens riasa.

11. Paznoxxenue 6enoro cBeTa B CIIEKTP.

12. [lonydenue Genoro cBeTa Mpu CI0KEHUH CBETA Pa3HBIX IIBETOB.

Jlabopamopmuwie padbomul u onvimel.

1. HccrmenoBanne 3aBUCUMOCTH yIJIa OTPaKEHUSI CBETOBOIO Jiyda OT yriia
MaJICHUs.

2. MBydeHue xapaKTepuCTUK M300paXeHUs MPEIMETA B INIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCMMOCTH Yrjla IPEJIOMIICHHS CBETOBOIO JIyda OT
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yrJia MaJIeHus] Ha TPAHUIIE «BO3yX—CTEKIIOM.

4. TlonmydyeHue n300paKeHU C MOMOIIBIO COOUPAFOIICH JIMH3HI.
Onpenenenne  (HOKYCHOTO  pPACCTOSIHUSL U ONTHYECKOHW  CHJIBI
COOUpAlOIIEH JINH3BI.

6. OTBITHI 1O PA3IOKEHUIO OEJIOT0 CBETA B CIIEKTP.

7. OMBITHI 10 BOCTIPUSATHIO IBETA MPEAMETOB MPHU WX HAOIIOIECHUN Yepe3
[IBETOBBIE (PUIIBTPHI.

KBanToBbI€ sIBJICHHS.

OmnswiTel Pezepdopna u muianerapHas mojenb aromMa. Mojens aroma bopa.
Hcnyckanue u nornonieHye ceeta atomoM. KBaHThI. JIMHENYaThIe CIIEKTPBI.

PamnoaktuBHOCTE. Anbda, Oera- u ramma-usnydeHus. CrpoeHme
aTOMHOro  sngpa. HykimonHas  Mozens  atomHoro  sapa.  Mszorombl.
PaanoaxtuBHbie npeBpamenus. [lepro nmomypacmnaga aTOMHBIX 1IED.

SnepHble peakuu. 3aKOHbI COXpPaHEHUs 3apsiA0BOTO U MAacCOBOT'O YHCEIL.
DHeprusi CBsi3M aTOMHBIX saep. CBs3b Macchl M 3Hepruu. Peakuun cuHTe3a U
nenenus anep. Ucrounuku sHeprun CoiHua v 3BE3 .

SnepHas sHepreruka. JleWCTBUS PaaMOAKTUBHBIX W3JIYYCHHN Ha JKUBBIC
OpraHu3MBbl.

Hemoncmpayuu.



CrexTpbl U3Ty4EHHS U MOTJIOMICHUS.

CrexTpsl pa3IMuHbIX Ta30B.

CnekTp Bomopoa.

Habmronenne TpekoB B kamepe Busbcona.

Pabota cu€runka HOHU3UPYIOMIUX U3TYyYCHUH.

Peructpanus n3nydeHus: IpUPOIHBIX MUHEPAIOB U TPOJYKTOB.
Jlabopamopuusie pabomul u onvimel.

1. HaGumroneHue CIUTONIHBIX U TMHEHYATHIX CIIEKTPOB U3TyUCHUSI.
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2. HccnenoBanue TpeKOB: UBMEPEHUE SHEPTHU YACTHUIBI 110 TOPMO3HOMY

nytH (o pororpadusm).

3. M3mepenwue paanoakTuBHOTO (poHa.

IToBTOPUTEILHO-0000IAKO NI MOTYJIb.

[ToBTOpUTETHHO-0000MIAIONITNT MOJYJ1b MpEAHA3HAYCH TSt
CUCTEMAaTH3allud ¥  O0O0OIIEHHUS TNPEIMETHOTO COAEpKaHHS U  ONbITA
JEeSITENbHOCTH, MPUOOPETEHHOTO MPU U3YYEHUU BCETO Kypca (DU3MKH, a TaKkKe
JUIsl TIOJTOTOBKM K OCHOBHOMY TOCYIAapCTBEHHOMY 3K3aMEHY MO (Pu3Mke s
00y4Jaromuxcs, BHIOPABIINX ITOT YU€OHBIN IPEIMET.

[Ipu wm3ydeHUH JAHHOTO MOJYJIS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS
BUJbI JICSITEIILHOCTH, HAa OCHOBE KOTOPHIX OOecrmeunBaeTcsi JOCTUXKEHUE
NPEIMETHBIX W METalpeIMETHBIX IUIAHHUPYEMBIX pe3yJbTaTOB OO0y4YeHUs,
dbopMUpyeTCsl €CTeCTBEHHOHAYYHAs! TPaMOTHOCTh: OCBOEHHE HAyUYHBIX METOJIOB
UCCIJICIOBAHUS SIBJICHUI TTPUPOJIBI U TEXHUKH, OBIIAJICHUE YMEHUSMHU OOBSICHATH
dbu3nYecKue SBJICHUS, MPUMEHSS MOJYYCHHBIC 3HAHUS, pelllaTh 3ajladd, B TOM
YHUCJIE KaY€CTBEHHBIE U YKCIIEPUMEHTAIbHBIE.

[IpyuHIMNIMANBEHO ~ NESTENbHOCTHBIM  XapakTep  JAHHOrO  pasjena
peayin3yercs 3a CU€T TOro, YTO OOYUYAIOIIMECS BBIMOIHAIOT 3a/1aHMs], B KOTOPBIX
UM MOpeiiaraeTcs:

Ha OCHOBE IMOJIYYEHHBIX 3HAHUN pacno3HaBaTb M HAYYHO OOBSCHATH
dbusznueckue sIBICHHS B OKPYKAIOIIEH TPUPOJIC U MIOBCETHEBHOMN KU3HH,

UCIIOJIb30BaTh HAYYHBIE METOJIbI MUCCIEAOBaHUS (PU3MUECKUX SIBIICHUM, B
TOM YUCJIE Ui POBEPKU TMIIOTE3 U MOJYYEHUSI TEOPETUUECKUX BBIBOJIOB;

OOBACHATH  HAyyHbIE OCHOBBI  HauOoOJee  BaXHBIX  JIOCTHXKECHHI
COBPEMEHHBIX TEXHOJIOTHI, HampuMep, NPAKTUYECKOTrO HCIOIb30BaHUs
pa3IMYHBIX HCTOYHMKOB DJHEPrUM HAa OCHOBE 3aKOHA TMPEBpPAICHUS U
COXPAHEHHS BCEX U3BECTHBIX BUJOB SHEPIHHU.

Kaxnmas w3 TeM [JaHHOrO MOAYJs BKIIOYAET SKCIEPUMEHTAIbHOE
uccienoBaHrue 0000maonero xapakrepa. Moaynb 3aBepiiaercsi MpoBeIeHUEM



JMArHOCTUYECKONM U OLIEHOYHOW pPal0OThl 3a KypC OCHOBHOTO OOIIETo
o0OpazoBaHusl.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA3OBAHMUSA

N3yyenne @Qu3nku Ha ypOBHE OCHOBHOIO OOIIEro o0Opa3oBaHMs

HaIPABJIEHO HAa JIOCTUKEHHUE JIMYHOCTHBIX, METAMPEIMETHBIX U MPEAMETHBIX
o0pa3oBaTeIbHBIX PE3YJILTATOB.

B pesynbraTe wu3ydeHus (U3MKM HA YPOBHE OCHOBHOIO OOILEro

oOpa3oBanuss y oOyuwaromerocs OyayT cQoOpMUpPOBaHBI  CIEAYIONINE
JMYHOCTHBIC PE3YIbTaThl B YACTH:

1) naTpuOTHYECKOr0 BOCIIUTAHUSA:

- TPOSIBIICHHE HWHTEpeca K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO
POCCHICKOM (PU3HYECKON HAYKH,

- IICHHOCTHOE OTHOIIICHHUE K JTOCTHKEHUSIM POCCUUCKUX YIEHBIX -(DH3UKOB;
2) rpaskaaHCKOr0 M JYXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHMS:

- TOTOBHOCTb K AaKTUBHOMY YYacTUIO B OOCYXKJCHHH OOIIECTBEHHO
3HQUUMBIX W OTHYECKUX TMPOOJIeM, CBSI3aHHBIX C MPaAKTHUYECKUM
IPUMEHEHUEM JOCTHKEHUN (PU3UKH;

- OCO3HAHUE BAXKHOCTU MOPATbHO-3TUYECKUX MPUHILMIIOB B JEATEIHLHOCTH
Y4E€HOIO;

3) 3CTETH4€eCKOro BOCIIUTAHUSA:

- BOCIIPUATHE ICTETUUECKUX KA4eCTB (PU3UYECKON HAyKHU: €€ TrapMOHUYHOTO
MOCTPOEHHUSI, CTPOTOCTH, TOYHOCTH, JJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI' O NO3HAHMS:

- OCO3HAaHHME IIEHHOCTH (PU3MYECKON HAyKW KaK MOIIHOIO HHCTPYMEHTa
NO3HAaHWS  MHUpPA, OCHOBBI  DAa3BUTUSl  TEXHOJIOTHM,  BaKHEHIIEH
COCTABJISIIOLIEH KYJIbTYPHI;

- pa3BUTHE HAyYHOH JFOOO3HATEIILHOCTH, MHTEpPECa K MCCIEeN0BATEIhCKON
NEeATEIbHOCTH;

5) <¢opvmupoBaHusi KYJLTYPbl 30POBbSI M  3MOLMOHAJIBHOIO
0J1ar oMoy msi:

- OCO3HaHUE LIEHHOCTH Oe30MacHOro odpasza >XKU3HU B COBPEMEHHOM
TE€XHOJIOTMYECKOM MHpE, BaXKHOCTH IPaBHJI O€30MACHOrO MOBEACHUS Ha
TPAHCIIOPTE, HA JOPOTaX, C AIEKTPUUECKUM M TEIUIOBBIM 00OPY/JI0BaHUEM B
JIOMAITHUX YCIIOBUSIX;

- chOpMHPOBAHHOCTh HaBbIKa pedIIeKCUHU, MPU3HAHHE CBOETO TpaBa Ha
OLIMOKY M TaKOTO 7K€ MpaBa y IPyroro 4eiaoBeKa;

6) TPy10BOr0 BOCTIMTAHMS:



- aKTMBHOE€ y4YacTHE€ B PEUICHHWM MPAKTHYECKHUX 3a71ad (B paMKax CEMbH,

oOpa3zoBaTelbHON OpraHu3aluv, TOpoja, Kpasi) TEXHOJOTMYECKOH U

COLIMAJILHON HAINpPaBJICHHOCTH, TPEOYIOIMX B TOM 4YHCIEC U (PU3NYECKUX

3HAHMU;

e - MHTEpEC K MPAKTUYECKOMY U3yUEeHUIO Mpodeccuil, CBI3aHHBIX C (U3UKOM;

e 7)3K0JIOrMYE€CKOr0 BOCTINTAHUA:

e - OpPUEGHTAIIMS HAa NMPUMEHEHUE (PUBMUECKUX 3HAHWM JJIs pelIeHHs 3a7ad B
00JacTH OKPYKAIOMIeH Cpeipl, IUIAHUPOBAHUS TOCTYMKOB U OICHKUA HX
BO3MOXHBIX MIOCJHEACTBUH JJIsI OKPYXKAIOLIEH CPEbL,

e - OCO3HAaHME IJI00AJTBLHOrO XapakTepa FKOJOTHYECKUX MPOoOJieM U MyTed Ux
peuieHus;

e §8) ajanTanuu K U3MEHAKIIMMCS YCJIOBHAM COLUAJIBHOU M NMPUPOTHOMI
cpeabl:

e - MOTPEOHOCTh BO B3aUMOJCUCTBUU TPU BBHINIOJHEHUU HCCIEIOBAaHUN U

POEKTOB (PU3NYECKON HAIPaBICHHOCTH, OTKPBHITOCTb OMBITY W 3HAHUAM

APYTUX,

e - TIIOBBIIICHHWE YPOBHSA CBOEHM KOMIIETEHTHOCTH YEpe3 IPAKTUYECKYIO
NEATENbHOCTD;

e - TOTPeOHOCTH B (OPMHUPOBAHWM HOBBIX 3HAHHWK, B TOM 4YHUCJE

dbopMyIMpoBaTh HJIEH, TOHATHS, THUIOTE3bI O (Pu3MUecKux O0O0BEeKTax u
SIBJICHUSX

e - OCO3HaHUE ACPUIIMTOB COOCTBEHHBIX 3HAHWM W KOMIIETEHTHOCTEH B
o0nacTv PU3MKHU;

e - TUTAHMPOBAHWE CBOETO PA3BUTHUS B MPUOOPETEHUM HOBBIX (U3MUECKHUX
3HAHUM;

e - CTpPEeMJICHHE aHAJM3UPOBATh U BBIIBIATH B3aMMOCBSI3U  MPUPOJIBI,
o0IIecTBa U DKOHOMHKH, B TOM YHUCJI€ C HCIOJb30BaHUEM (PU3NUECKUX
3HaAHUM;

e - OLEHKA CBOMX JACHUCTBHM C Y4ETOM BIIMSHUSA Ha OKPYXKAIOUIYIO CpeEndy,
BO3MOXKHBIX TJIOOATTLHBIX ITOCIIEICTBHM.

METAIIPEAMETHBIE PE3YJIBTATDI

B pesynbraTte ocBOEHHs MpPOrpaMMmbl Mo (PM3HKE Ha yYPOBHE OCHOBHOI'O
obOmero  obpa3oBanuss y  oOywatomerocs  Oyayr — cOpMHUPOBAHBI
MeTanpeaMeTHbIe pe3yJbTaThl, BKJTIOYAFOIIIHE NO3HABaTECIIbHBIC
YHUBEpCAIbHBIC Yy4eOHbIC JCHCTBHS, KOMMYHHUKATHBHBIC YHHBEpPCAIbHBIC
y4eOHbIE IeHCTBUS, PEryJIITUBHBIC YHUBEPCATIbHBIC yIeOHBIC ICHCTBHS.



ITo3HaBaTejIbHbBIE YHUBEPCAJIBbHBIC y‘leﬁHble )Z[CﬁCTBPIH

Bba3oBble Jornueckue a1ecTBUA:

BBISIBJISITh U XapaKTEpU30BaTh CYIIECTBEHHbIE NPU3HAKH OOBEKTOB
(s1BIICHMI);

YCTaHABJIMBATh CYIICCTBEHHBIM TMPHU3HAK KJIACCU(UKAIIUN, OCHOBAHUS
JUTs1 00OOIIIEHUS U CPABHEHMUS;

BBISBJIATh 3aKOHOMEPHOCTH M TIPOTUBOPEUYHS B paccMaTPUBAEMBIX
dakTax, MaHHBIX W HAOIIOJACHUSAX, OTHOCAIIUXCS K (U3NYCSCKUM
SIBIICHUSIM;

BBISIBJIATH MPUYMHHO-CIICICTBEHHBIC CBSI3U MIPU M3YYCHHUH (PU3UIECKHUX
SABIIGHUA W TPOILIECCOB, JENaThb BBIBOABI C HCIOJIH30BAHUEM
JEMYKTUBHBIX U WHAYKTUBHBIX YMO3aKJIIOUCHUH, BBIIBUTATh THITOTE3bI
0 B3aMMOCBSI3SIX (PU3NIECKUX BEIMYNH,

CaMOCTOATETIHO BBIOMpATh CIOCOO pelIieHus y4eOHOH (U3UUYECKO
3aa4u (CpaBHEHHE HECKOJIBKUX BAPUAHTOB PEIIeHUs], BRLIOOp Hanbosee
MOJIXOISAIIETO C YIETOM CaMOCTOSATEIILHO BBIJICTICHHBIX KPUTEPHER).

Bba3oBble ucciaenoBare/ibCKue AeiiCTBUA:

UCTIONb30BaTh  BOMPOCHl  KAaK  HCCIENOBATENbCKUNA  MHCTPYMEHT
MO3HAHMS;

OPOBOJUTH IO CAMOCTOSITEIbHO COCTABIEHHOMY IUIaHy  OIBIT,
HECJIOKHBIM  (PU3MYECKHI HKCIEPUMEHT, HEOOJBIIOE HCCIIECI0BaHUE
(bU3UYIECKOTO SBICHUS,

OLICHWBAaTh Ha TMPUMEHUMOCTh M JIOCTOBEPHOCTh HH(OpMAIIHIO,
MOJTyYEHHYIO B X0JI€ UCCIICOBAHUS UM SKCIIEPUMEHTA,
CaMOCTOSITETLHO ~ (OPMYAUPOBaTh OOOOIIEHWS] W  BBIBOJBI IO
pe3yabTaTaM MPOBEIEHHOTO HAOIOICHNS, OTBITA, NCCIICIOBAHMS;
IPOTHO3UPOBATh BO3MOXHOE JajbHeWIIee pa3BUTHE (DU3MUECKUX
MPOIIECCOB, a TAaK)XE€ BBIIBHTATh IMPEANONIOKEHUS 00 MX pa3BUTHH B
HOBBIX YCJIOBUSIX U KOHTEKCTaX.

Pabora ¢ undopmanmei:

IPUMEHATH PA3IIMYHBIE METOBI, UHCTPYMEHTBI U 3aIPOCHI IPU IIOUCKE
1 0TOOpe MH(POPMALIMK WIH JAHHBIX C YYETOM MPEIJIOKEHHOW YUeOHOM
(bu3udYecKo 3a/1a4u;

aHAJIU3UPOBATh, CUCTEMATU3UPOBATh u UHTEPIPETUPOBATH
MH(}OpMAIIMIO Pa3IMYHbBIX BUIOB U (POPM MpeaCTaBICHUS;



CaMOCTOSITEJIbHO BBIOMpATh ONTUMAIBHYIO (OpMY MpeACTaBICHUS
MHpOpMallMM W WLIIOCTPUPOBATh pEIIAEMbIe 3a7a4d HECJIOKHBIMU
CXeMaMH, IuarpaMmamMu, HHOU rpauKoil 1 ©X KOMOUHAIIUSAMHU.

KoMMyHUKaTHBHBbIE YHUBEPCAJIbHbIC YUeOHbIE 1eHCTBHS:

B X0JIe OOCYXKJE€HHUsI Y4EOHOr0 MaTepualia, pe3yiabTaToB J1ad0paTOPHBIX
paboOT W TMPOEKTOB 3a7aBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMoi
TEMBbl M BBICKa3bIBaTh HJCH, HAIlCJCHHBIC HA pEIICHHWE 3aJa4yu |
mojjiepKanue 0J1aroKeJIaTeIbHOCTH OOICHNS,

COTIOCTABJIATh CBOM CYKICHUS C CYXICHHSIMHU JPYIHMX YYaCTHHKOB
Juanora, OOHapyKMBaTh Pa3jIMuKe U CXOJCTBO MO3UIUHI;

BBIPQXKaTh CBOIO TOYKY 3PCHUS B YCTHBIX U MUChbMEHHBIX TEKCTAX;
NyOJIMYHO TMPEACTABIATh PE3YJbTAThl BBIMOJHEHHOTO (DU3MYECKOTO
OTBITa (IKCIIEPUMEHTA, UCCIICOBAHMS, TIPOCKTA);

NOHMMAaTh M  HUCIOJIb30BaTh  MPEUMYILECTBA  KOMaHIHOM U
WHJUBUIYaTbHOM palbOThl TpPH pEHICHUH KOHKPETHOW (u3nyeckoi
NS YISH

NpUHUMATh 1€ COBMECTHOW JIEATENIbHOCTH, OPraHU30BHIBATh
JIEUCTBUA TI0 ©€ JOCTIKCHHIO: PACIPENeNiaTh pPOJIM, OOCYKIaTh
MPOIIECChl M PE3YJIbTaThl COBMECTHOM pPaboOTHI, 0000IaTh MHEHUS
HECKOJIbKUX JIOJICH;

BBITIOJTHATH CBOIO YacTh padOTHI, JOCTUTAs KaueCTBEHHOT'O pe3yJibTaTa
M0 CBOEMY HAIPABIICHUIO U KOOPAUHUPYS CBOW JCUCTBUS C JPYTHUMU
YJICHAMH KOMAaH]Ibl;

OILICHMBATh KAYECTBO CBOET0 BKJIAJla B OOIIUIN MPOAYKT IO KPUTEPHSIM,
CaMOCTOSITETTHHO C(POPMYITMPOBAHHBIM y4aCTHUKAMU B3aUMO/ICH CTBHSI.

PerynsiTuBHbIC YHHBeEpcaabHbIe Y4eOHbIE 1eliCTBUSA

CaMoopraHmaunﬂ:

BBISIBJISITh  MPOOJIEMbI B JKM3HEHHBIX UM Y4E€OHBIX CHUTYalMsX,
TpeOYIOMUX 71 pelieHus PU3NIECKUX 3HAHUM;

OPUECHTHUPOBATHCA B PA3JIMYHBIX TMOAXOJAX NPUHATUA PEUICHHUI
(MHAMBUAYAIbHOE, PUHATHUE PEUICHUS B TPYIIE, MPUHATHE PEUICHUIN
TPYHIION);

CaMOCTOSITEJILHO COCTABJISATh AITOPUTM pelIeHus] (GU3MUECKOr 3a/auu
WIM IUIAaHA MCCIENOBAaHMUS C YYETOM HMEIOIINUXCA PECYPCOB U
COOCTBEHHBIX  BO3MOXHOCTEH, apryMEHTHpPOBATh MpeasiaraeMbie
BAPUAHTHI PEIIECHUM;



JCJIaTh BBI60p )51 6paTI> OTBCTCTBCHHOCTD 34 PCHICHHUC.

CaMOKOHTp 0J1b, AMOIUOHAJILHbIN HHTE/JIEKT:

J1aBaTh AJC€KBATHYIO OLEHKY CHUTyallMM M Mpe/araTe IUIaH €€
WU3MEHEHMS;

OOBSCHATh MPUYUHBI JOCTHXKEHUS (HEAOCTHMKEHUS) PE3yJbTaToOB
NeSITeNIbHOCTH, AaBaTh OLIEHKY IPHUOOPETEHHOMY OIBITY;

BHOCUTBH KOPPEKTHUBBI B JIEATEILHOCTD (B TOM YHCIIE€ B X0/ BBIMOJHEHUS
(Gu3nYecKoro HcCCiIeIOBaHUS WM TPOEKTa) HAa OCHOBE HOBBIX
OOCTOSATENbCTB, MU3MEHHUBIIMXCS CHUTYallMi, YCTAaHOBJEHHBIX OIIMOOK,
BO3HUKUINX TPYAHOCTEH;

OLICHMBAaTh COOTBETCTBUE PE3YJIHTATA LIEJIU U YCIOBUSIM;

CTaBUTh ce€0sl Ha MECTO [JPYroro 4YeloBeKa B XOA€ CHOpa WU
JUCKYCCUM Ha HAy4yHYI0 TEMY, I[OHUMAaTbh MOTHUBBI, HAMEpPEHUS U
JOTHKY JPYTOro;

IpU3HABaTh CBOE MpaBO Ha OLIMOKY MpH PEIICHUM (PU3NYECKUX 33134
WM B YTBEPKICHHUSIX HAa HAYYHbBIE TEMbI H TAKOE € MPABO JPYroro.

HPEIMETHBIE PE3YJIbTATbBI

K koHiy oOyueHus B 7 kJjacce NpeIMETHbIE pe3yibTaTbl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPaXXaTh CHOPMHUPOBAHHOCTH y OO YUAIOLIUXCS YMEHUIA:

UCIIOJIb30BaTh TOHSATHS: (U3MYECKHE U XUMHYECKUE SIBIICHUA,
HaO0JI0/IeHHE, SKCIIEPUMEHT, MOJIEb, TUIIOTE3a, EAMHUIBI (PU3NUECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSIHUSI BellecTBa (TBEPAOE,
KHUJKOE, Ta3z000pa3HOe), MEXaHWYeCKOoe JBHXKEHHE (paBHOMEPHOE,
HEPABHOMEPHOE, MPSMOJIMHENHOE), TPAEKTOPHs, PaBHOACHCTBYIOIIAsA
cwra, gaedopmarus  (ympyrasi, —IUIACTHYECKas), HEBECOMOCTb,
COOOIIAIOIINECS COCYIbI;

paznuuath sBieHus (aud@dy3us, TEMIOBOE ABWKCHUE YAaCTHI
BEILIECTBA, PABHOMEPHOE [IBH)KEHUE, HEPABHOMEPHOE JIBUIKECHHUE,
VWHEpPLUS, B3aUMOJCHUCTBUE TEJ, PABHOBECHME TBEPIABIX TEI C
3aKpEIJIEHHON OCBhIO BpallleHHs, I[epelada JaBJIeHUs TBEPABIMU
TeJIaMH, >KUIKOCTSIMHU W Ta3aMH, aTrMoc(epHoe [aBlieHWe, IJIaBaHue
T€l, NPEBPALIECHUS MEXAaHUYECKOM HHEpPruyM) MO ONUCAHHIO HX
XapaKTEPHBIX CBOMCTB M HAa OCHOBE OMbBITOB, JAEMOHCTPHUPYIOIINX
JlaHHOE (PU3NYECKOE SIBJICHUE;

pacno3HaBaTh TMPOSIBJICHHE U3YYEHHBIX (DU3UYECKUX SBICHUM B
OKpY)KaroIeM MHUpe, B TOM 4uciie (U3MUECKHe SBICHUS B MPHUPOJIE:



MPUMEPHI ABUKEHHUS C PA3IUYHBIMU CKOPOCTSIMH B KUBOW M HEXKHBOU
NpUpoje, ACHCTBUE CHIIBI TPEHUS B NPUPOJIE M TEXHUKE, BIUSHUE
aTMoc(epHOro JaBJICHUs] HA KUBOM OpPraHu3M, IUIABaHHUE PBIO, phIuaru
B TeEJie€ 4YEJOBEKa, MPU 3TOM MEPEBOJUTH MPAKTUYECKYIO 3aJladyy B
y4eOHYI0, BBIJIEIATh CYIIECTBEHHbIE CBOMCTBA (MIPU3HAKHU) PUBHMUECKUX
SIBIICHUU;

OMKCHIBATh M3YYECHHbIE CBOMCTBA TeN U (U3UYECKUE SIBICHUS,
UCTIONBb3Ysl (pU3MUecKre BENUYMHBI (Macca, OOBEM, IUIOTHOCTH
BELIECTBA, BPEMS, ITyTh, CKOPOCTh, CPEIHSS CKOPOCTh, CHJIA YIIPYIOCTH,
CWJIa TSKECTH, BeC Tella, Cujla TPeHHUs, JaBjeHue (TBEPIOro Tea,
XKUJKOCTH, Tra3a), BBHITAJKMBAIOIIAs CHUJIa, MEXaHMuYeckas padora,
MOIIIHOCTh, IJIEYO CHUJIbI, MOMEHT CHJbl, KO3(DPHUIMEHT M0JIe3HOrO
JEUCTBUSI MEXAaHU3MOB, KUHETUYECKAsI U MMOTEHIIUAJIbHAS SHEPrus), IpU
ONMHMCAHUM TPABWJIBHO TPAKTOBATH (DM3MUECKUN CMBICI MCIOJIb3YyEMbIX
BEJIMYMH, HX OOO3HAYEHUS M €IUHULBI (U3NUYECKUX BEIUYMH,
HaXOAUTh (OPMYJIbI, CBA3BIBAIOIINE TAHHYIO (DU3UUECKYIO BEIMUYUHY C
JPYTUMU BETUYMHAMU, CTPOUTH TpadUKU M3YUYECHHBIX 3aBUCHUMOCTEH
(U3UYECKHUX BEJINYNH;

XapaKTepru30BaTh CBOMCTBA TeJ, (DU3UYECKUE SIBICHHUS W TPOIIECCHI,
UCIIOJIb3Yys TIpaBUjIa CIIOKEHUS CH (BIAOJb OJIHOM MpAMOM), 3aKOH
I'yka, 3akoH Ilackais, 3akoH Apxumena, IpaBUIO PaBHOBECUS pblyara
(6bmoka), «30J70TO€ TPAaBUJIO» MEXAHWKH, 3aKOH COXPaHCHUS
MEXaHMYECKOW PHEPruu, IPHU 3TOM JaBaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA M 3aMKChIBaTh €r0 MaTEMATHUYECKOE BhIPAKECHUE;

OOBIICHATH (hU3HUECKHUE SIBICHHUSA, MPOIECCHl U CBOMCTBA TEl, B TOM
YUCI€ M B KOHTEKCTE CUTyalUud MPaKTUKOOPUEHTUPOBAHHOIO
XapakTepa: BbISIBISATb MPUYMHHO-CJIC/ICTBEHHBIE CBSI3H, CTPOUTH
o0BbsICHEHHE U3 1—2 JIOTMYECKHX IIaroB ¢ OMoOpoi Ha 1—2 HM3ydeHHBIX
cBOMCTBa  (U3UYECKUX  SABJICHUHM, (PU3MUECKHX  3aKOHA WU
3aKOHOMEPHOCTH;

pemarh pacu€THble 3aJaudl B 1—2 JEHCTBUS, HUCMIOJIB3Yyd 3aKOHBI U
dbopmyiibl, cBs3bIBatole (GU3MUECKUE BEIMUMHBI: HA OCHOBE aHaIM3a
YCIOBUSL 3aJa4M  3alUChIBaTh KpPaTKOE YCJIOBUE, TMOJCTaBIATH
¢dbuznyeckre BEIMUYUHBI B (DOPMYJIBI U MPOBOAUTH PAacu€Thl, HAXOAUTH
CIIpPaBOYHBIE JTaHHBIEC, HEOOXOIUMBIC IS PEIICHHsS 3a/lad, OllCHUBATh
PEATMCTUYHOCTD MOJTYYEHHON (U3HUECKON BETUUUHBI,

pacrno3HaBaTh MNPOOJEMBbI, KOTOPbIE MOXXHO PEIIMTh MPH TMOMOIIH
bu3NYEeCKMX METOJI0OB, B OINHUCAHUMU WCCIICJIOBAHUS  BBIJIEIATH



IIPOBEpSEMOE IIPEANOI0KEHNE (runoresy), pa3nu4arb U
MHTEPIPETUPOBATH MOTYYEHHBIN PE3yNbTaT, HAXOJUTh OIIMOKH B XOJ€
OIIBITA, JIEJIaTh BBIBOJIBI 110 €r0 pe3yibTaram;

IPOBOJIUTH ONBITBI MO HAOMIOACHHIO (PU3MUECKUX SBICHUM WIH
¢u3nuecKkux  CBOMCTB  Tel:  (opMylIuMpoBaThb  IMPOBEpSIEMbBIC
NPEINONIOKEHUs,  COOMpaTh  YCTAHOBKY U3  IPEUIOKEHHOI'O
000py/I0BaHMsI, 3aITUCHIBATh XOJ OIbITa U (POPMYIMPOBATH BHIBOIBI;
BBINIOJIHATE IPSIMBIE M3MEPEHUSI PACCTOSHHUS, BPEMEHH, MacChl Tela,
00bEMa, CHUJIBI U TEMIIEPATypbl C HCIOJIb30BAHMEM AaHAJOTOBBIX U
nu(pOBEIX NPUOOPOB, 3aNUCHIBATh IOKa3aHUA NPUOOPOB C Yy4ETOM
3a7]aHHON aOCONIFOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOM (hU3MUECKON BEITNUUHBI
OT JAPYroil ¢ UCHOJIb30BAHUEM MPSMBIX U3MEPEHUN (3aBUCUMOCTH ITyTH
PAaBHOMEPHO JIBUXKYILLIErocs Tejla OT BPEMEHM JBW)KECHUS TEJNa, CUJIbI
TPEHHUs CKOJIbKEHUS OT Beca Telsa, KauecTBa 00pabOTKH MOBEPXHOCTEH
T€1 W HE3aBHCHUMOCTU CWJIBI TPEHHS OT IJIOLIAAU COINPUKOCHOBEHUS
T€J, CWJIbI YIIPYTOCTU OT YIJIMHEHUS NPYKUHBI, BBITAJKABAIOLIEH CUJIBI
OT 00BbEMa MOrPY>KEHHOW YaCTH Tejla U OT IJIOTHOCTH KUIKOCTH, €€
HE3aBUCUMOCTH OT IUIOTHOCTH Tejla, OT INIyOWHBI, Ha KOTOPYIO
MIOTPY’KEHO TEJNO, YCIOBUI INIABaHUS TEJl, YCIIOBUW PAaBHOBECHS pblyara
u OJIOKOB), y4acTBOBAaTh B IUIAHUPOBAHMM Y4YEOHOTO HCCIIEIOBAHUA,
coOMpaTh  YCTAaHOBKY W  BBINOJHATH  HM3MEPEHHUs,  CIenys
NPEeNJIO)KEHHOMY TIJIaHy, (UKCUpPOBaTh pE3yJbTaThl MOJYYEHHOU
3aBUCUMOCTU (PU3UYECKUX BEJIWYUH B BHUJE MPEUIOKEHHBIX TAOIHUI] U
rpaduKOB, IeJaTh BEIBOJBI MO Pe3yJbTaTaM UCCIIEeIOBAHUS;

IPOBOJUTh KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BEIMYMH (IJIOTHOCTb
BELIECTBA XUJKOCTH M TBEPAOrO Teja, CUJIA TPEHUS CKOJIbKEHUS,
JaBJIICHUE BO3/yXa, BBITAJIKMBAIOIIAs CHJIa, JEHUCTBYIOIIAas Ha
NOrpYXEHHOE B KUAKOCTb TeN0, KOA(D(UIIMEHT MOJE3HOTO JEHCTBUS
IPOCTBIX MEXAHU3MOB), CIEIys MNPEIOKEHHON WHCTPYKIUU: MpU
BBINOJIHEHUN U3MEPEHUN COOMpPaTh HKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIYHCIISATh 3HAUEHHE HCKOMOW BEJTMYMHBI,

coOmoaTh IpaBUJia TEXHUKHM O€30MacHOCTH Ipu  pabore cC
1a00paTOPHBIM 000PYI0BAHUEM;

yKa3bIBaTh MPUHIUIIBI AEUCTBUS TPUOOPOB U TEXHUUYECKUX YCTPOMCTB:
BEChI, TEPMOMETpP, TUHAMOMETP, COOOIIAIOIIHUECS COCYAbI, OapomeTp,
pblyar, MOJABUKHBIN U HEMOJBUKHBIN OJIOK, HAKJIOHHAS TIOCKOCTh;



K

XapaKTepu30BaTh NPUHIMIBI JIEUCTBUS U3YYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOW Ha WX ONHUCAHHS (B TOM YHUCIE:
MOJIIUITHUKY, YCTPOMCTBO BOJOMPOBOJA, THAPABIMYECKUN Tpecc,
MaHOMETp, BBICOTOMEp, MOPIIHEBOH HACOC, apeOMETP), HCIOJb3Ys
3HaHWUS O CBOMCTBaX (PHM3MYECKUX SBIEHUH W HEOOXOAMMBIC
¢du3nyeckue 3aK0Hbl U 3aKOHOMEPHOCTH;

MPUBOJINUTh TpHUMEpPbl  (HAXOAWTh HWH(POpPMAIUMIO O MpuUMepax)
MPAKTUYECKOTO HCTOIb30BaHUS (PU3NYECKUX 3HAHUW B TOBCEIHEBHOMN
JKU3HH JIJIs1 oOecTieueHnsi 0€30MacHOCTH Mpy oOpalieHnu ¢ mpudopamu
U TEXHUYECKUMH YCTPOUCTBAMU, COXPAHEHHUS 3/I0POBbSI U COOIIOIEHUS
HOPM 3KOJIOTHYECKOT0 MOBEICHUS B OKPYKAIOIIeH cpeie;
OCYIIECTBJIATh OTOOp MCTOYHUKOB HHpopMauuu B HWHTepHeTe B
COOTBETCTBUM C 33JaHHBIM IIOMCKOBBIM 3alpoOCOM, Ha OCHOBE
UMEIOIINUXCS 3HAHUA M TYTEM CPaBHEHHUS Pa3IUYHBIX HMCTOYHUKOB
BBIICIISATh MHGPOpPMALIMIO, KOTOpas SBISETCS MNPOTUBOPEUUBOM WU
MOXET OBITh HEAOCTOBEPHOM;

UCIIOJIb30BaTh TPU  BBIMOJHEHUM  Y4EOHBIX 3aJaHUM  Hay4dHO-
NOMYJAPHYIO JUTEpaTypy (U3MUECKOTO COAEp)KAHUS, CIPaBOYHBIC
Marepuaibl, pecypchl cetu  MHTepHeTr, BiameTh npuéMamu
KOHCIIEKTHUPOBAHUS TEKCTa, MpeoOpa3oBaHusi MHGOPMALMKM W3 OJIHOMN
3HAKOBOM CHUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHBIE KpaTKHWE MUCHbMEHHBIE U YCTHBIE COOOIECHUS
Ha OCHOBE 2—3 MCTOYHUKOB MH(pOpManuu (pU3MIecKoro copepKanus, B
TOM YHUCJI€ MYOJWYHO JeNiaTh KpaTKue COOOIIEHUsS O pe3yibTaTax
OPOEKTOB WM Y4EOHBIX HCCIEIOBAHMUM, TPU O3TOM TPaMOTHO
UCIOJIb30BaTh M3YYEHHBIM TMOHATUMHBIA anmapar Kypca GU3MKH,
COIIPOBOXK/IATh BBICTYIUICHUE TIPE3CHTAIIEH;

IIPY BBITIOJIHEHUU Y4€OHBIX MPOEKTOB M HMCCIEIOBAHUI pacnpeaeisTh
00513aHHOCTU B TPYIIE B COOTBETCTBUU C MOCTABICHHBIMU 33JauyaMH,
CIICINTHh 3a BBIMIOJIHEHUEM IUIaHA JEWCTBUM, aJCKBATHO OIICHUBAThH
COOCTBEHHBIN BKJIaJL B JEATEIHHOCTh TPYIIbl, BHICTPAUBaTh
KOMMYHUKATHUBHOE B3aMO/ICHCTBUE, YIUTHIBAasE MHEHUE OKPYKAIOIIHX.
KOHI[y oOy4yeHHs B 8 Kjacce IpeIMETHBIE pe3yibTaThl Ha 0a30BOM

YPOBHE JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OO YyUYAIOIIUXCS YMEHUIA:

UCIIOBb30BaTh IIOHATHS: Macca U pasMepbl MOJIEKYJ, TEIUIOBOE
JBWKCHUE aTOMOB M MOJIEKYJ, arperarHble COCTOSHMS BEILECTBa,
KPUCTAIUTMYECKHE U aMOP(HBIE TeJa, HACHIIIEHHBIM U HEHACHIILIEHHBIN
Iap, BJIAXKHOCTb BO31yXd, TEMIEpAaTypa, BHYTPEHHsS JHEPIHUs,



TEIJIOBOM  JIBUTATENb,  DJEMEHTApHBIA  JAJCKTPUUECKUH  3apsij,
AIEKTPUUYECKOE TI0JIC, TPOBOAHUKH U JTUAIJCKTPHUKH, TTOCTOSHHBIN
AJIIEKTPUUYECKHUI TOK, MAarHUTHOE TIOJIE;

pa3nuyarh SBJIEHUA (TEIJIOBOE paCIIMPEHUE U CKaTUe, TeIionepeaaya,
TEMJIOBOC  pPABHOBECHE, CMAauWBaHWE, KAMWUISIPHBIC  SBJICHMUS,
UCIIapeHue, KOHJICHCAITHs, TJIaBJICHUE, KpUCTAJLTH3AIUS
(oTBepaeBaHue), KWUIEHWE, Terionepenada  (TErIONpPOBOJHOCTb,
KOHBEKITUS, U3YyYCHHUE), DICKTPHU3AIMS TN, B3aNMOACHCTBUE 3apsI0OB,
JIEHCTBUS AIEKTPUUECKOTO TOKa, KOPOTKOE 3aMbIKaHUE,
B3aMMO/JICHCTBUE MAarHUTOB, JIEHCTBUE MATHUTHOTO TOJI Ha TPOBOJIHUK
C TOKOM, DOJEKTPOMAarHUTHAas WHIYKIMSA) TIO ONHCAHWIO WX
XapaKTepHbIX CBOWCTB M HA OCHOBE OIBITOB, JAEMOHCTPUPYIOIIKUX
TaHHOE (PM3UYECKOE SBIICHUC;

pacrno3HaBaTh MPOSBJICHHE M3YUYCHHBIX (PU3UYECKUX SBICHUM B
OKpY)KarolieM MHpe, B TOM 4Hciie (PU3NYECKUE SIBICHUS B IPUPOJIE:
MMOBEPXHOCTHOE HATSDKCHHE W KaMWULIPHBIE SBICHUS B TIPUPOJIE,
KpUCTAUTBI B Tpupoje, uznydeHue CoiHIla, 3aMep3aHue BOIOEMOB,
MOpckue Opusbl, oOpa3oBaHuUE pOChl, TyMaHa, WHEs, CHera,
AIIEKTPUUYECKHE SBJIIEHHUA B aTMocdepe, IJIEKTPUUECTBO SKHBBIX
OPraHM3MOB, MAarHUTHOE TIoJie 3eMjH, JApedd TOJICOB, POJb
MarHUTHOTO TIOJISA /IS JKU3HU Ha 3eMJie, MOJSIPHOE CHUSHHE, TIPU 3TOM
MEePeBOIUTh  MPAKTUYECKYI0  3aJady B  y4eOHYIO,  BBIACISTH
CYLIECTBEHHBIE CBOMCTBA (MPU3HAKHN) (PU3UUECKUX SBIICHU;
ONKCHIBATh M3YYCHHBIC CBOMCTBA TeN U (U3UYECKUE SIBICHUS,
UCTIONIb3ySd  (U3WYECKUE BETUYMHBI  (TeMIepaTypa, BHYTPEHHSS
HHEPrus, KOJIMYECTBO TEIUIOTHI, YyJeJbHasi TEIIOEMKOCTh BEILECTBa,
ylelbHas TEIUIOTa TUIABJICHUS, yIAETbHAs TEIUIoTa MmapooOpa3oBaHMs,
ylelbHasg TEIUIOTa CropaHusl TOIUIMBA, KOA(DPUIMEHT MOJIE3HOTO
JEUCTBUS TEIJIOBOM MAIIIMHBI, OTHOCUTENIBbHAS BJIAKHOCTH BO3IyXa,
ANEKTPUYECKUH 3apsifl, CWiIa TOKa, DJICKTPUUECKOE HAMpsIKCHHE,
COINPOTUBJICHUE TPOBOJHHUKA, YJIEILHOE COMPOTUBIICHUE BEIIECTBA,
paboTa ¥ MOIIIHOCTH JIEKTPUICCKOTO TOKA), TIPU ONMMCAHUH TTPABUIHHO
TPaKTOBATh (PU3UYECKUN CMBICIT UCTIOIb3YEMBIX BETUYNH, 0003HAYCHUS
W CIUHAIBI PU3NUECKUX BEIIMYMH, HAXOAUTHh (DOPMYJIBI, CBA3BIBAIOIITHE
JAaHHYI0 (U3MYECKYI0 BEJIMYMHY C JPYTMMH BEIMYMHAMU, CTPOUTH
rpaduKu U3Y4EHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEIIUYNH;
XapaKTepu30BaTh CBOWCTBA TeJ, (DU3UYCCKUE SIBICHHUS W IPOIICCCHI,
WCITOJIb3Ys OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKON TeOprn



CTPOCHHMSI  BEIIECTBA, MPUHIMI  CyNEpHo3ulud  mnoned  (Ha
KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHs 3apsnaa, 3akoH Oma s
y4acTKa Len, 3akoH J[xoyns—JIeHna, 3aKkoH COXpaHEeHHs SHEPTUU, TTPU
ATOM JaBaTh CJIIOBECHYIO (POPMYIHMPOBKY 3aKOHA M 3alHChIBATH €T0
MaTeMaTU4YECKOEe BhIPAKEHUE;

OOBSCHATH (PU3NYECKHUE TPOIIECCH M CBOWCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE  CHUTyallU  TPaKTUKOOPUEHTHUPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUIUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH O0BsiICHEHNE U3 1 -2
JIOTUYECKUX II1ar0B C OMOPOM Ha 1—2 M3YUEHHBIX CBOMCTBA (PU3UIECKUX
ABJICHUN, (PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pemiath pacu€THble 3a7aud B 2—3 JEHCTBUS, KMCHOJB3Ys 3aKOHBI U
dbopMyJbl, cBs3bIBaOIIME (U3MUECKUE BETMYMHBI: HA OCHOBE aHaIM3a
YCJIOBMS 33J]Ja4yl 3alMChIBATh KPATKOE YCJIOBHE, BBIABIISITH HEIOCTATOK
JAHHBIX IS pEIIeHMs] 3aJayd, BBIOMpAaTh 3aKOHBI U (POPMYIIBI,
HEOOXOJIMMbIE Ui €€ pelIeHUs, MPOBOAUTH PACUEThl U CPaBHUBATH
MOJIydEHHOE 3HaYeHue (PU3MYECKONM BEIMYMHBI C  HU3BECTHBIMU
JTAHHBIMU;

pacno3HaBaTh MPOOJIEMbI, KOTOpPbIE MOXKHO PEIIUTh TPU TOMOIIU
(bU3HYECKIX METOJIOB, MCIIOJIb3YS OMMCAHUE WCCIEIOBAHUS, BBIICIAThH
MPOBEPSIEMOE MPEANOJI0KEHUE, OLEHUBATh MPaBUIBLHOCTH MOPSAKA
MIPOBEICHUS UCCIIEIOBAHMS, I€JIaTh BHIBOJIbI;

MPOBOAUTH OMNBITHl TO HAOMIONCHUIO (PU3WYECKUX SBICHUW WIN
($U3UYECKNX CBOWUCTB Ted (KamWUISIPHBIC SIBJICHUS, 3aBUCUMOCTH
JABJICHUST BO3MlyXa OT €ro 00bEéMa, TeMIEepaTyphl, CKOPOCTH Ipoliecca
OCTBHIBAHMSI M HarpeBaHUs MpPU H3IYYEHUH OT IBETA U3JIydarouen
(MOTJIOIIAOIIEH) TOBEPXHOCTH, CKOPOCTh MCHApEeHHUs] BOAbI  OT
TEMIEPATYPhl KUJAKOCTA U IUIOIIAAU €€ MOBEPXHOCTH, SJIEKTPU3ALIMS
TE€1 W B3aUMOJCHCTBUE JJICKTPUUECKUX 3apsoB, B3aUMOJCHCTBUE
MOCTOSIHHBIX MarHUTOB, BU3yaJIU3allis MAarHUTHBIX MOJIEH MOCTOSTHHBIX
MAarHuToOB, JCHCTBHUSI MAarHUTHOTO TMOJSl HA MPOBOJAHUK C TOKOM,
CBOICTBA 3JIEKTPOMArHuWTa, CBOMCTBA 3JIEKTPOABUTATENS MOCTOSTHHOIO
TOKa): (OpMYIUPOBaTH MPOBEPSAEMbIC MPEANOJIOXKEHUS, COOUpaTh
YCTAaHOBKY U3 MPEJI0KEHHOI0 000pY/I0OBaHMUSI, OMMCHIBATh XOJ] OMbITA
1 (popMyNIHUpoOBaTh BHIBOJIBI;

BBIMIOJIHATh  MpPSIMbIE  HM3MEPEHUs] TEMIIepaTypbl, OTHOCUTEIBHOU
BJIQKHOCTH BO3/lyXa, CHJIBI TOKAa, HANpPSDKEHUS C UCIOJIb30BAaHUEM
aHAJIOTOBBIX MPUOOPOB M JATUMKOB (PU3NUECKUX BEIIMUUH, CPABHUBATH



pe3ynapTaTbl  M3MEpeHMH ¢ y4€ToM  3a7aHHOW  abCONIOTHOU
MOTPEUTHOCTH;

IPOBOJIUTH MCCIIEIOBAHUE 3aBUCUMOCTH OJHOM (PU3NUECKON BEJIMYMHBI
OT JApPYyrol ¢ HCHOJb30BAaHUEM MPSAMBIX H3MEPEHUN (3aBUCHUMOCTb
COMPOTHUBJICHUS MPOBOAHHUKA OT €ro JUIMHBI, IJIOMIaJX TOMEePEYHOrOo
CEUEHHUsl M YJEIbHOIO CONPOTHBJICHUS BEIIECTBA MPOBOJHUKA, CHIIBI
TOKa, MIYIIETO Yepe3 MPOBOAHHUK, OT HANPSIKEHUS HA TPOBOTHHKE,
UCCIIEZIOBAHUE TOCTEAOBATEIBHOIO W MapajlIeIbHOIO COEIMHEHUMN
IPOBOJHUKOB): IUJIAHUPOBATh MCCJEIOBAaHUE, COOMpATh YCTAaHOBKY H
BBITIOJIHATh U3MEPEHHUs, CIEysl MPEJIOKEHHOMY IUIaHy, (PUKCUPOBATh
pe3ynabTaThl MOJIYYEHHON 3aBUCMMOCTH B BUAE TaOMUI[ U TpaduUKOB,
JIeaTh BHIBOBI [0 pe3yJIbTaTaM MCCIEI0BAHNUS;

MPOBOJIUTH KOCBEHHBIC H3MEPEHHUs (PU3NYECKUX BETUYHH (yAeTbHas
TEMJIOEMKOCTh BEIlECTBAa, CONPOTUBIICHUE IMPOBOJHUKA, paboTa u
MOIIIHOCTh AJIEKTPUUYECKOTr0 TOKA): TUIAHUPOBATh U3MEpPEHUs, cOOUpaTh
IKCIIEPUMEHTATBHYIO YCTAHOBKY, CIIEAYs MPEII0KEHHON HHCTPYKIIUH,
Y BBIUYKCIISITH 3HAUCHHUE BEJIMYUHBI,

coOnofaTh NIpaBUja TEXHUKM Oe€30mMacHocTH mpu  padore ¢
1abopaTopHBIM 000PYI0BAHUEM;

XapaKTepu30BaTh MPUHIUIBI JIEUCTBUS U3YYCHHBIX MTPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOW Ha WX OMHUCAHHS (B TOM YHUCIE:
crcTeMa OTOIJICHUs] JOMOB, TUTPOMETP, IapoBasi TypOMHA, aMIIepMETp,
BOJIETMETP, CUETUMK DICKTPUUECKON IHEPTUHU, IIEKTPOOCBETUTEIHHBIC
puoOopHI, HarpeBaTelIbHbIC AIIEKTPOIIPUOOPHI (mpuMepsl),
AIIEKTPUYECKHE MPEIOXPAHUTENH, SJICKTPOMArHUT, SJIEKTPOABUTATENb
MOCTOSIHHOTO TOKA), MCMOJb3ys 3HAHMUS O CBOMCTBAX (PU3MYECKHUX
SBIICHUI 1 HEOOXO0UMBbIE (PU3HUECKHUE 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCTbIE TEXHUYECKHUE YCTPONCTBA U H3MEPHUTEIIbHBIC
npuOopel MO CXeMaM U CXEMaTHMYHBIM pPUCYHKaM (>KMJIKOCTHBIN
TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP, ABUTATEIb BHYTPEHHETO
CrOpaHusi, JEKTPOCKOIN, PEOCTAT), COCTABIATH CXEMbl JIEKTPUUECKUX
Henel ¢ TMOCHeAOBaTeNIbHBIM UM MapajUIebHBIM — COEIMHEHUEM
AJIEMEHTOB,  pa3idyas  YCJIOBHblE  OOO3HAYEHUS]  DJIEMEHTOB
ANIEKTPUYECKUX LIETIEH;

NPUBOJIUTL TpUMEphl  (HAXOAWTh HH(OpPMAIMIO O MpUMepax)
MPAKTUYECKOTO MCIOJIb30BaHUSA (PU3NYECKUX 3HAHUN B MOBCEAHEBHOMN
KU3HU )11 oOecrieueHus 0€30MacHOCTU MpU OOpallleHuH ¢ pudopamu



K

U TEXHUYECKUMH YCTPOMCTBAMH, COXPAHEHUS 370pOBbs U COOTIOICHUS
HOPM 3KOJIOTHYECKOTO IOBEACHUS B OKPYXKAIOIIEN CPeLIE;
OCYILLECTBJISITh MOUCK HHGOpPMALUU (UNYECKOTO COJNEPIKAHUS B
HNHTepHeTe, Ha OCHOBE HMMEKOIIMXCA 3HAHUW WM NYTEM CpPaBHEHUS
JIOTIOJTHUTENIbHBIX MCTOYHUKOB BBIACIATH HH(OpPMALUIO, KOTOpas
SBJISIETCS] IPOTUBOPEUUBOM MIIM MOKET ObITh HEIOCTOBEPHOM;
UCIOJIb30BaTh MPU  BBIMOJHEHUM  Y4YEOHBIX 3aJaHMMl  Hay4dHO-
HOMYJIAPHYIO JIUTEpaTypy (U3HUECKOro COACpKAHMS, CIPaBOUYHBIC
Marepuainbl, pecypchl cetu  HTepHeT, BiaAeTh NpUEMAMU
KOHCIIEKTHUPOBAHUS TEKCTa, MpeoOpa3oBaHusi MHGOPMALMM U3 OJHOMN
3HAKOBOM CHUCTEMBI B IPYT'YIO;

CO3/1aBaTh COOCTBEHHBbIE MUCHMEHHbBIE U KpPaTKHWE YCTHBIE COOOLICHUS,
0000mas wHpOpPMAII0O W3 HECKOJBKUX HCTOYHUKOB (DU3UIECKOTO
COJIEpP)KaHUs, B TOM 4YHCIE MNYOIMYHO TMPEACTABIATh PE3YIbTAThI
MIPOCKTHOM WJIM HWCCIIEOBATENbCKON JEATENbHOCTH, TIpPU 3TOM
IPaMOTHO MCIIOJIB30BAaTh W3yYEHHBI ITOHATHWHBIM ammapar Kypca
($u3MKH, COMPOBOXKAATh BHICTYIICHUE NTPE3CHTALIUEH;

IpU BBIOJIHEHUH YYEOHBIX MPOEKTOB M HCCIEIOBAHMN (PU3NYECKHX
IPOLIECCOB paclpeAessaTh 00S3aHHOCTH B TI'PYNIE B COOTBETCTBUU C
MOCTaBJICHHBIMH 3a/1a4aMU, CJIEAUTH 3a BBHINOJHEHUEM IUIaHA ACHCTBUM
U KOPPEKTHPOBATh €ro, aJeKBaTHO OLEHUBATh COOCTBEHHBIM BKJIAJ B
JIeATEeIIbHOCTD TPYIIIbI, BBICTPauBATh KOMMYHHKaTUBHOE
B3aMMO/ICHCTBUE, TPOSABIISIS TOTOBHOCTh pa3peiiaTh KOH(IUKTHI.

KOHITy 0Oy4deHUss B 9 KJjacce MpeAMETHBIC Pe3yJbTaThl Ha 0a30BOM

YPOBHE JTOJKHBI OTPaXaTh CHOPMHUPOBAHHOCTH y 00 YJAIOLIUXCS YMEHHIA:

UCIIOJIb30BaTh TMOHSATHSA: CHUCTEMa OTCY€Ta, MarepuaibHas TOYKa,
TpaeKTOpus, OTHOCHUTEJIBHOCTh MEXaHUYECKOTrO JBUKECHMUS,
nedopmanus (yrnpyras, miacTU4ecKas), TpeHUE, IIEHTPOCTPEMUTEIbHOE
YCKOpPEHHUE, HEBECOMOCTh U TEPETPYy3KH, LEHTP TAKECTH, aOCOTIOTHO
TBEPAOE TENO, LEHTP TSKECTH TBEPAOrO Tela, PaBHOBECHE,
MEXaHU4eCKue KojeOaHUs W BOJHBI, 3BYK, MH(GPA3BYK U YIbTPA3BYK,
AIEKTPOMArHUTHBIE BOJIHBI, IIKaJa 3JEKTPOMATHUTHBIX BOJH, CBET,
OMM30pYKOCTb UM JaJbHO30PKOCTb,  CIEKTPhl  HUCIYCKaHUSA U
NorjoueHus, anbda, 0era- U raMma-u3ny4eHHus, U30TOMbL, sAepHas
DHEPreTUKaA;

pa3nuyarh SBIEHUS (PABHOMEPHOE U HEPABHOMEPHOE MPSIMOJIMHENHOE
JIBU)KEHUE, PABHOYCKOPEHHOE MPSIMOJIMHEWHOE IBUXKEHUE, CBOOOIHOE
NaJieHue  Tell, PAaBHOMEPHOE  JIBHDKEHHME 10  OKPY)KHOCTH,



B3aUMOJICWCTBUE  TE€Jl, pPEaKTUBHOE JBW)KEHHE, KoJjeOaTeabHOe
JIBIKEHUE (3aTyXarolIMe W BBIHY)KJICHHbIE KOJeOaHUs), pEe30HaHC,
BOJIHOBOE€  JIBWJKEHHE,  OTPAKEHUE  3BYKa,  MPSIMOJMHEHHOE
pacrpocTpaHeHHe, OTpPaKEHHWE U TMPEJIOMJIEHHE CBETa, IOJIHOE
BHYTPEHHEE OTPA)KEHHUE CBETA, PA3JIOKEHUE OEJIOro CBeTa B CIEKTP U
CIIO)KEHUE CIIEKTPAJIbHBIX II[BETOB, AMCIIEPCHsI CBETA, €CTECTBEHHAs
pPaiOaKTUBHOCTh, BO3HUKHOBEHHUE JIMHEHYATOTO CIEKTpa M3ITYUCHHS)
0 ONHUCAaHUI0O HUX XapaKTepHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOLIUX TaHHOE (PU3HUECKOE SIBJICHUE;

pacrio3HaBaTh HpPOSIBJICHHE H3YYEHHBIX (PU3MUECKUX SBICHUM B
OKpyKaroleM Mupe (B TOM uucie (U3NYECKHE SIBICHUS B MPUPOE:
OPUIUBBl U OTJIUBBI, JBWXKEHHE IulaHeT COJHEYHOM CUCTEMBI,
PEaKTHBHOE JBIKEHUE JKUBBIX OPraHU3MOB, BOCIHpPUATHE 3BYKOB
’KUBOTHBIMM, 3EMJIETPSICEHHE, CEMCMHUYECKHUE BOJHBI, I[yHaMH, 3XO,
1[BETa TE€J, ONTUYECKUE SIBJICHUS B MPUPOJIE, OMOIOIMUECKOE NEHCTBUE
BUJIUMOI'O,  yJIbTPa(UOJIETOBOIO U PEHTIEHOBCKOIO  M3IyYEHHIA,
€CTECTBEHHBIM  paJiMOaKTUBHBIM  (QOH,  KOCMHYECKHE  JIyuH,
palMOaKTUBHOE M3IYYCHHE TMPUPOAHBIX MHUHEPAJOB, JECHUCTBHE
pPalMOAKTUBHBIX HW3TYy4YEHUH Ha OpraHu3M YeJOBeKa), IMpH 3STOM
NEpEeBOAUTh  NPAKTUYECKYH0 3aJady B  y4eOHYIO,  BBIIENATH
CYLIECTBEHHbIE CBOMCTBA (MpU3HAKK) (PU3UUECKUX SIBICHUI;
ONKCHIBATh M3YyYEHHBIE CBOMCTBA Tel U (PU3WYECKUE SBIICHUS,
UCTIONB3Ys (pU3uvecKre BETUYMHBI (CPEeIHSSE U MTHOBEHHAS CKOPOCTh
TeJa Mpu HEPpaBHOMEPHOM JIBUKEHUH, YCKOPEHHUE, epeMeIlIeHre, MyTh,
yrJoBasg CKOPOCTb, CWJa TPEHHs, CHJIA YINPYrOCTHU, CUJa TSDKECTH,
yCKOpeHUe CBOOOJHOIO NaJCHUs, BEC TeNa, UMIYJIbC TeJa, UMITYJIbC
CHJIBI, MEXaHHUYeCKasi paboTa W MOLIHOCTh, MOTEHIMAIbHAS YHEPrHUs
TeNna, MOAHATOrO HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHUUAIbHASL YHEPrus
CXKaTOM TMPYXKHUHBI, KUHETHUYECKas SHEPrusi, MOJHAas MeXaHUYecKas
SHEprus, MepHoJ W YacToTa KojeOaHWH, JJIMHA BOJHBI, TPOMKOCTh
3ByKa U BBICOTa TOHA, CKOPOCTb CBETA, IOKa3aTeldb IPEIOMIICHUS
cpeapl), IpU OMUCAHUHM TPABUIHLHO TPAKTOBATH (PUIUUECKUN CMBICH
UCIOJb3YEMbIX BEJIMYMH, OOO3HAUEHHUS U EAMHMULBI (PU3MUECKUX
BEJIMYWH, HAaXOAWUTHh (POPMYIBI, CBS3BIBAIOIINE NaHHYIO (U3NYECKYIO
BEIMYMHY C JAPYTMMH BEJIWYUMHAMH, CTPOUTHh TpadUKU H3y4YEHHBIX
3aBUCUMOCTEN (PU3MUECKUX BEIUYUH;

XapaKTepu30BaTh CBOMCTBA TeJ, (DU3MYECKUE SIBICHUS U MPOIIECCHI,
UCHOJIb3Ysl 3aKOH COXPAHEHUs YHEPrHH, 3aKOH BCEMUPHOTO TATOTEHUS,



IOPUHLIMIT CYNEPIO3ULUN CWJI, NPUHIUI OTHOCUTEIbHOCTU [ anmies,
3akoHbl HbIOTOHA, 3aKOH COXpaHEHUsI UMITYJIbCA, 3aKOHBI OTPAKEHUS U
IIPEJIOMJICHUS] CBETA, 3aKOHBI COXPAHEHUsS 3apslOBOIO M MacCOBOTO
YyyceNl TNpU SAEPHBIX pEaKIUsX, NpU OTOM J1aBaTh CJIOBECHYIO
(GOpMyIMpPOBKY 3aKOHAa M  3allMChIBaTh €ro  MaTEeMaTUYeCcKoe
BBIPA)KCHUE;

OOBSCHATH (PU3NYECKHUE MPOLIECChl U CBOWCTBA TEJ, B TOM YHCIE U B
KOHTEKCT€  CUTyallud  MPaKTUKOOPUEHTHUPOBAHHOIO  XapakTepa:
BBISIBJIATH MIPUUUHHO-CJIEICTBEHHBIE CBS3H, CTPOUTHh OOBSICHEHUE U3 2—
3 JIOrMYEeCcKuX IIIaroB ¢ Omopoll Ha 2-3 W3Yy4YEHHBIX CBOMCTBA
busnyeckux ABIEHUN, PU3NIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEIH;
pemiath pacu€THble 3anayd (omMparolMecs Ha cucreMy u3z 2-3
ypaBHEHUH), UCHONb3yd 3aKOHBI W (OPMYNBI, CBS3BIBAIOIINE
¢bu3nueckrue BEJIMYMHBI: HAa OCHOBE aHallM3a YCJIOBUS 3aJlayu
3alUChIBaTh  KPATKOE YCIIOBUE, BBIABISATH HEAOCTAIONIUME WU
M30BITOYHBIE JaHHBIC, BHIOMPATH 3aKOHBI U (DOPMYJIBI, HEOOXOAUMBIE
JUIS pEUIeHMs, NMPOBOAUTH Pacdy€Tbl M OLIEHUBATh PEATUCTUYHOCTH
MOJIYYEHHOI'O 3HAYeHUS (PU3HYECKOW BEJTMUUHBI,

pacro3HaBaTh NpPOOJIEMbI, KOTOpPblE MOXXHO PEUIUTh IPH MOMOIIU
(bu3NYECKUX METOOB, UCIIOJIb3Ysl ONMCAHHUE HCCIEIOBaHUs, BBLACISATh
MIPOBEPSEMOE TPEANOJIOKEHUE, OLICHUBATh IMPABUIBLHOCTh MOPSAKA
NPOBEACHUS HCCIENOBaHMs, JI€ldaTh BBIBOJBI, HHTEPIPETHUPOBATH
pe3yJbTaThl HAOJIIOIEHUI U ONBITOB;

OPOBOJIUTH ONBITBI MO HAOMIOACHHIO (PU3MUECKUX SBICHUN WIH
¢busnyecKkux CBOMCTB Tel (M3ydeHue BTOporo 3akoHa HeioToHa, 3akoHa
COXPAHEHMS SHEPIrUH, 3aBUCUMOCTh MEepUoa KoieOaHul MPYKUHHOTO
MasTHHKA OT MAaccChl rpy3a U KECTKOCTH NPYKUHBI U HE3aBUCUMOCTD OT
aMIUTMTYABl MaJIbIX KOJEOaHWM, MNPSMOIMHENHOE pacinpocTpaHeHUe
CBETAa, pA3JIOKEHUE OEIoro CBeTa B CHEKTP, H3YYEHHE CBOWMCTB
n300pakeHUs B TIJIOCKOM 3€pKajie M CBOMCTB M300pakeHUs MpeaMeTa B
cobuparolieil a1H3e, HaOII0AEHHUE CILIOIIHBIX U IMHEHYaThIX CIIEKTPOB
U3JIYYEHUS): CaMOCTOSATEIIbHO COOMpaTh YCTAHOBKY M3 HM30BITOYHOIO
Habopa 00OpyAOBaHHUS, OMMCHIBATH XOJ OINbITA M €ro pPe3yJbTaThl,
(GhopMyIUpoOBaTh BHIBOJIBI;

OPOBOJIUTh TMpPH HEOOXOAUMOCTH CEpPUI0 MPSAMBIX HU3MEPEHUH,
OIpeNeNsisi CpellHee 3HaueHue Hu3MepseMoil BeauuuHbl ((OKycHOe
paccTosiHie coOuparome JuH3bI), 000CHOBBIBaTH BBIOOP crocoba
u3MepeHus (M3MEPUTETHLHOTO Mpudopa);



MPOBOAUTH KCCJIEOBAHUE 3aBUCUMOCTEH (DU3MUYECKUX BEIUYHMH C
HCITOJIb30BAaHUEM TIPSIMBIX U3MEPEHUH (3aBUCHUMOCTh ITYTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JBHXEHUHU 0€3 HadyallbHOM CKOPOCTH, MEpHoja
Kosie0aHUil MaTeMaTUYeCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yrila OTpaXCHHS CBETa OT yrJja MaJieHus U yria MpeoMIICHUS OT yIJia
najieHus): TJIAaHUPOBATh HCCIEOBAaHUE, CaMOCTOSITEILHO COOMpaTh
YCTaHOBKY, (DUKCHUPOBATh pPE3yJbTaThl IOJYYCHHOH 3aBUCHMOCTH
(U3UYSCKUX BEIMYMH B BHUAC TAOIUIl U rpad)UKOB, JACNaTh BBHIBOABI IO
pe3yJbTaTaM MCCIIEAOBaHUS;

MPOBOAUTH KOCBEHHBbIE HM3MEpPEHUs (PU3NYECKUX BEIUYUH (CpemHsis
CKOpPOCTh W YCKOPEHHE Tella MpPH PaBHOYCKOPEHHOM JBHKEHUH,
YCKOpEHHE CBOOOIHOIO MaJeHUs, KECTKOCTh MPYKUHBI, KO3PPULIIUEHT
TPEHUS CKOJBKCHHS, MEXaHWYeCKas padoTa W MOIIHOCTh, 4acTOTa U
nepuoj; KojeOaHU MaTeMaTHYecKOro U MPYKUHHOTO MAasTHUKOB,
ONTUYECKass Cuja CcoOuparoleld JIMH3bI, PaJMOAKTUBHBIN  (OH):
TJTAHUPOBATh U3MEPEHUS, COOMPATh AKCIIEPUMEHTATLHYIO YCTAHOBKY U
BBITIONIHATh ~ WM3MEPEHHUs, CleAyd MPeMIOKEHHOW  HMHCTPYKIIUH,
BEIYHCIIATh 3HAYCHUE BEIUYMHBI W aHAIM3UPOBATH IOJIYUCHHBIC
pE3yJIbTaThl C YUETOM 33IaHHOM MOTPEIHOCTA U3MEPEHUM;

coOnrofaTh TpaBWJa TEXHUKM Oe3omacHocTH 1mpu  pabore ¢
1abopaTopHBIM 000PYI0BAHUEM;

pa3nuyaTth OCHOBHBIE MPHU3HAKM W3YYEHHBIX (DU3UYECKUX MOJCIICH:
MaTrephalibHasi ToOYKa, aOCOJIOTHO TBEPJOE TEJNO, TOUEUHBIH HCTOYHUK
CBETa, JIy4, TOHKas JIMH3a, TUIAHETAapHas MOJETh aToMa, HYKJIOHHAs
MOJIeJTb AaTOMHOTO SI/IPa;

XapaKkTepu30BaTh NPUHIMUIBI JEUCTBUS U3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OIMOPOM HA WX ONUCaHUS (B TOM YHCIE:
CIUJOMETpP, JATUUKHU TOJOKEHUS, PACCTOSHUS U YCKOPEHHUS, paKeTa,
9XOJIOT, OYKH, MEPUCKOM, (oToarmapar, ONTHYECKUE CBETOBOJIBI,
CIIEKTPOCKOII, JTO3UMETp, Kamepa BuiabcoHa), WCIONB3ys 3HAHUS O
CBOMCTBaX (PU3MUECKUX SABJICHUW U HEOOXOoauMble (U3HYECKUE

3aKOHOMEPHOCTH;
UCIIOb30BATh CXEMbl M  CXEMaTHYHbIE PUCYHKM  HM3Y4YCHHBIX
TEXHUYECKUX YCTPOWCTB, MU3MEPUTENBHBIX prudOpoB u

TEXHOJIOTUYECKUX TPOIECCOB TMPH pEIIeHUU Y4eOHO-TTPAKTUUECKUX
3a/1a4, ONTUYECKUE CXEMBbI ISl TIOCTPOSHUS M300paKEHUU B TUIOCKOM
3epKajie U coOOMparouieil JINH3E;



NPUBOJIUTh TpUMEpPbl  (HAXOAUTH HH(OpPMAIMIO O MpUMepax)
MPAKTUIECKOTO HMCTOIb30BaHUS (PH3NUECKUX 3HAHWUK B TOBCEIHEBHOMN
KU3HU JIsl oOecrieueHrst 0€30MacHOCTH MPHU O0pallleHuu ¢ mpubdopamu
U TEXHUYECKUMH YCTPOUCTBAMU, COXPAHEHUS 3/I0POBbSI U COOTIOICHUS
HOPM DKOJIOTHYECKOT0 TTOBEICHUS B OKPYKAIOIICH Ccpeie;
OCYIIECTBJIATh TOUCK WHGMOpMAIUU (PU3UUYECKOTO COIEpPXKAHUS B
NuTtepuere, camocTosiTeTbHO (OPMYJIHUPYS TOMCKOBBIM  3ampoc,
HAaXOJUTh  TYTH  OMNPEICICHUS  JIOCTOBEPHOCTH  TOJYYCHHOU
nH(OpMaIIM HA OCHOBE HMMEIONIMXCS 3HAHUW U JIOMOJHUTEIHHBIX
MCTOYHUKOB;

WCIIOJIb30BaTh MPU  BBIMOJHEHWUM  y4EOHBIX 3aJaHWM  HAay4IHO-
NOMYJISIPHYIO JIUTEPATypy (PU3MYECKOTO CONEp:KaHMsl, CIPaBOYHbIC
MaTephaibl, pecypchl ceth  MHTEpHET, BiameTb NpuéMamMu
KOHCIIEKTHUPOBAHUS TEKCTa, MpeoOpa3oBaHusi MHGOPMALMK U3 OJHOMN
3HAKOBOW CHCTEMBI B JPYT'YIO;

co3/1aBaTh COOCTBEHHBIC MICHbMEHHBIE U YCTHBIE COOOIIICHMSI HA OCHOBE
uH(pOpMAaIU U3 HECKOJIIbKUX HMCTOUHMKOB (PU3MUECKOrO COJACpIKaHUS,
MyOJTMIHO MIPEICTABIISTh pE3yIIbTAThI MIPOCKTHOU WA
UCCIIeI0OBATEIHCKON JACSATEIILHOCTH, TIPH TOM TPAMOTHO HCIOJIb30BaTh
M3YYCHHBIM TOHSITHIHBIA amnmapaT HU3y4yaeMoro pasjaena (Qusuku u
COMPOBOXATh BBICTYIUICHUE Mpe3eHTaIlMel ¢ yu4éToM O0COOEHHOCTE!
ayJIUTOpUN CBEPCTHHUKOB.



TEMATHNYECKOE IINTAHUPOBAHUE

7 KIIACC
KosnuecTBo yacos DJIEKTPOHHBIE
Ne HanmeHoBaHue pa3iesioB H TeM (uudposbie)
Kontpoabnsie | IlpakTnueckue
n/n NMPOrpaMMbl Beero oOpa3oBarejbHbIE
padoThI padoThI
pecypchl

Pa3znen 1. ®u3uka u €€ poJib B NOZHAHUM OKPYKAKIIET0 MUPa

1.1 dusnka - HayKa 0 IpUpPoJIe 2 bubmorexa IIOK
‘ y pHpoaL https:/m.edsoo.ru/7f416194
1.2 dusnyeckre BEINYUHEI 2 1 bubmorexa HOK
https://m.edsoo.ru/7f416194
. but6mmoreka [JOK
1.3 EcTecTBEeHHOHaY4YHBII METOJ IO3HAHNUS 2 1
https://m.edsoo.ru/7f416194
Wroro mo pazneny 6

Pa3znen 2. HepBOHa‘laﬂbele CBCACHHUSA 0 CTPOCHUH BelleCTBA

but6moreka [JOK
2.1 CtpoeHue BelecTa 1
https://m.edsoo.ru/7f416194
5 JIBM>KEHUE U B3aMMOJIEMCTBUE YACTHI] ) 1 bu6mmoreka [JOK
’ BEIECTBA https://m.edsoo.ru/7f416194
bu6moreka IIOK
2.3 Ar 2
POLATHBIC COUTOMHMA Belertna https://m.edsoo.ru/7f416194
Wroro no pazneny 5

Paznen 3. JIBu:keHHe U B3aMMOJeiicTBHE Tel




Bbu6morexa IIOK

3.1 M 3
CXAMHACCROE ABHACHIE https://m.edsoo.ru/7f416194
bu6moreka [JOK
3.2 n 4
HIEPHIT, MACCa, THOTHOCTE https://m.edsoo.ru/7f416194
3.3 Cwnna. Bugsr cun 14 Bubmorexa [IOK
https://m.edsoo.ru/7f416194
Uroro no pazneny 21
Pa3nen 4. JlaBiieHne TBEPABIX TeJ, :KUAKOCTEH U ra3oB
41 Hasnenue. [lepenada naBneHus TBEPIALIMU 3 bubmmoreka [IOK
) TeJIaMU, )KUAKOCTSIMU U Ta3aMu https://m.edsoo.ru/7f416194
4.2 JlaBieHue KUIKOCTU 5 bubmorexa HOK
https://m.edsoo.ru/7f416194
bub6moreka [JOK
4. A
3 TMOC(epHOE AaBICHHC 6 https://m.edsoo.ru/7f416194
44 JleficTBue )XMAKOCTH U ra3a Ha . bubmumoreka [IOK
’ HOTpYKEHHOE B HUX TEIIO https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
Pa3znen 5. PaGoTa 1 MOIIHOCTDH. DHeprus
5.1 PaboTta u MolIHOCTH 3 Bubmuorexa LIOK
https://m.edsoo.ru/7f416194
5.2 [IpocThie MexaHU3MBI 5 bubmotexa [IOK
https://m.edsoo.ru/7f416194
53 Mexanuueckast sHeprus 4 bubmotexa [JOK

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




Uroro no pazneny

12

Pe3zepBHOE Bpems

OBUIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

12




8 KJIACC

KoJsmyecrBo yacos DJIeKTPOHHbIE
HaunmeHoBaHue pa3iesioB U TeM uudposbie
Ne ni/m P Konrtpoasbubie | Ilpakruyeckue (ucbp )
NPOrpaMMmbl Bcero o0pa3oBaTe/bHbIEC
padoThI padoThbI
pecypcsl
Pa3nen 1. TenuioBble siBJIeHUS
1.1 CrtpoeHue 1 CBOICTBA BELIECTBA 7 Bubmmorera [IOK
https://m.edsoo.ru/7f4181ce
1.2 TennoBble powecchbl 21 1 5 bubamorexa LIOK
https://m.edsoo.ru/7f418 1ce
Uroro no pazneny 28
Pa3znen 2. DiekTpuyeckre U MarHuTHbIE SIBJICHUS
)1 DJIEKTPUYECKHUE 3apsbl. 3apsKEHHBIE Tena 7 | bubmmorexa [JOK
' Y UX B3aUMOJECHCTBHUE https://m.edsoo.ru/7f4181ce
2.2 IToCcTOSAHHBIN 2JIEKTPUYECKUNA TOK 20 2 7 Bu6mmorera [IOK
https://m.edsoo.ru/7f4181ce
2.3 MarnuTHbI€ SIBJICHUS 6 1 1.5 Bromorexa [TOK
https://m.edsoo.ru/7f4181ce
2.4 DJIeKTpOMarHuTHast UHAYKIUS 4 Bubmmorera [IOK
https://m.edsoo.ru/7f4181ce
Uroro no pazneny 37
Pe3zepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 68 4 14.5
I[TPOTPAMME '




9 KJIACC

KoanuyecTBo 4acoB DJIeKTPOHHbIE
HaunmeHoBaHue pa3aesioB H TEM (uudpoBbIe
Ne i/m P Konrtpoasbubie | Ilpakruyeckue p )
NMporpaMmmabl Bcero oOpa3oBaTe/bHbIE
padoThI padoThbI
pecypcsl
Paznen 1. Mexanudeckue siBJIeHUsI
11 MexaHHYECKOe ABMIKEHHE U CIIOCOOBI €ro 10 | but6moreka [JOK
) OIUCaHUs https://m.edsoo.ru/7f41a4a6
1.2 BsaumopeiictBue Ten 20 1 3 bubmmorexa HOK
https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXPaHEHHUs 10 3 Bu6mmorexa [IOK
https:/m.edsoo.ru/7f41a4a6
Uroro no pazneny 40
Pazgen 2. Mexanuveckne KoJie0aHUsI M BOJTHBI
2.1 Mexanndeckue KoJieOaHus 7 3 bubmorexa HOK
https://m.edsoo.ru/7f41a4a6
b K
2.2 MexaHudeckue BOJIHbI. 3BYK 8 1 3 uamorexa 11O
https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 15
Pa3znen 3. DjeKTpoMarHuTHOE 1MOJIe M JJIeKTPOMATHUTHbIE BOJIHbBI
31 DJIEKTPOMAarHuTHOE MOJIE U 6 ) bubmmoreka [{OK
' 3JIEKTPOMArHUTHbIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 6




Paznea 4.

CBeTOBbBIC AIBJICHUSA

4.1 3aKOHBI pacpoCTpaHEHUs CBETa 6 2 bubmmorera [IOK
) pachipoctp https://m.edsoo.ru/7f41a4a6
4.2 JIMH3BI ¥ ONITHYECKHE TPHOOPHI 6 3 Bu6mmorexa [IOK
https://m.edsoo.ru/7f41a4a6
but6moreka [JOK
4.3 Paznoxenune 6exoro ceera B CIIEKTp 3 2 hitps://m.edsoo.c/7f4 1 ada6
Hroro no pasaeny 15
Pa3znen 5. KBanToBbIe siBJICHUSI
5.1 Hcnyckanue u MoriaomeHne CBeTa aToMOM 4 1 bubmorexa LHOK
https://m.edsoo.ru/7f41a4a6
b K
5.2 CtpoeHue aTOMHOT O siipa 6 1 noamorera 11O
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
. A 7 1
53 ACPHEIC peaidiny https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 17
Pa3nen 6. [loBTOpUTENBHO-00001AK0 1M MOAYJIb
6.1 [ToBTOpeHue n 00001IEHNE COEpKAHMS 9 ) bubmotexa LIOK
) Kypca ¢u3uku 3a 7-9 kiace https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 102 27

ITPOTPAMME




MPOBEPSIEMBIE IPEJMETHBIE PE3YJBTATBI OCBOEHUS
OCHOBHOM OBPA3OBATEJBHOMN ITIPOT'PAMMbBI OCHOBHOI'O
OBIIETO OBPA3OBAHUSI

7 KIIACC

Kon
NMpoBePsIEMOT0
pe3yJjbTara

IIpoBepsieMble mpeAMeTHbIE Pe3yJ1bTAThl 0CBOCHUS OCHOBHOM
00pa3oBaTeIbHOI MPOrpaMMbl 0CHOBHOT'0O 00111er0
oOpazoBaHus

1.1

HCIOJIb30BATh U3YUCHHBIC ITOHATUA

1.2

pa3jm4aTth SBJICHUS 11O ONMCAHHUIO UX XAaPAKTCPHBIX CBOMCTB M Ha

OCHOBC OIBITOB, ACMOHCTPUPYIOIIUX JAHHOC (1)I/I3I/I‘-IGCKO€ SIBJICHUC

1.3

pacmo3HaBaTh MPOSIBICHUE H3YyYEHHBIX (PU3UYECKUX SIBICHHUI B
OKpy)KalollleM MHUpe, B TOM uucie (PU3NYECKHEe SBICHUS B
OpUpOJie, TPU OTOM TNEPEBOAUTH NPAKTHUECKYIO 3a1ady B
y4eOHYI0, BBIACIATh CYIIECTBEHHBIE CBOMCTBAa  (IIPU3HAKH)

(U3HYECKUX SBJICHUMA

1.4

OINHUCHIBaTh W3Y4YCHHBIE CBOWCTBAa Tel U (U3MUECKUE SIBIICHUS,
UCTOJNB3Ys (U3UYECKHE BEIMYMHBI, MPU OMHCAHWU MPABUILHO
TPaKTOBaTh (PU3NYECKUN CMBICI HCIONb3YEMbIX BEJIWYUH, HX
0003HAuUEHUs M €IUHULBl (U3NYECKUX BEIMYMH, HAXOAMUTH
(GopMyIbl, CBSI3BIBAIOIIME JAHHYIO (PU3MUECKYIO BEIMYHUHY C
APYTMMU  BEIMYMHAMH,  CTPOUTh  IpadUKM  H3YyYEHHbIX

3aBHUCUMOCTEH (bPISI/I‘IeCKI/IX BCIIMYHNH

1.5

XapaKkTepu3oBaTb CBOMCTBA TeN, (U3WYECKHE SBJICHUA U
MPOIECChl, MCIONb3ysl M3yYEHHbIE 3aKOHBI, MPH OSTOM JaBaTh
CIIOBECHYI0O  (OpPMYJIMPOBKY 3aKOHa M  3alMUChIBaTh  €ro

MaTEMaTUYCCKOC BBIPAKCHUC

1.6

OO0BSICHATD (PU3NUYECKUE SIBJICHHUS, ITPOIIECCHI U CBOMCTBA TEN, B TOM
YUCIIE M B KOHTEKCTE CHUTYyalMil MPaKTUKO-OPHEHTHPOBAHHOTO
XapakTepa: BbIBIATh NMPUYMHHO-CIEACTBEHHbBIE CBSI3H, CTPOUTH
oO0bsicHeHne u3 | — 2 JOrMYeckux ImaroB ¢ omopod Ha 1 — 2

M3YyYCHHBIX CBOMCTBAa (DPM3NYECKHUX SBICHUH, (PU3MUECKUX 3aKOHA




HJIM 3aKOHOMEPHOCTH

1.7

pemaTh pacy€THbIC 3aj1a4d B 1 — 2 1eHCTBUSA, UCHOJIb3YS 3aKOHBI U
(dbopMyJIbI, CBS3BIBAIONIME (PU3UYECKUE BEJIMYMHBI: HAa OCHOBE
aHajM3a yCIOBHsA 3aJadd  3alUChIBaTh KpaTKOE yCIIOBHUE,
MOJICTABIATh (PU3NUYECKHE BEIUYUHBI B (OPMYIBI M TPOBOJUTH
pacuéTel, HaXOMUTh CHPABOYHBIC JAHHBIC, HEOOXOMUMBIC JIJIS
pelmeHus  3ajad, OLCHUBATh PEAJUCTUYHOCTh  IOJYyYEHHOMU

(U3HYECKO BEIIMYNHBI

1.8

pacro3HaBaTh MpoOIeMbl, KOTOPbIE MOXHO PELIMTh MPU MTOMOIIU
(bu3NYeCKuX METOJ0OB, B OIUCAHUHM HWCCJIENOBAaHUS BBIICISTH
MIPOBEPSIEMOE  NIPENAINOIoXKEeHue  (TUrores’y), pasziuyaTb U
UHTEPIPETUPOBATh MOJYyYEHHBIH pe3yslbTaT, HAXOAUTh OIIMOKHU B

X0A¢€ OIIbITa, A€JIaTh BBIBO/LI IO €0 pE3yJibTaTaM

1.9

MPOBOJIUTH OMBITHI MO HAOMIOAECHUIO (DU3MYECKUX SBJICHHN WIH
(¢u3nYecKuX CBOMCTB Tel: (OPMYJIHPOBATH IPOBEPSIEMbBIC
MPEANONOKEHUsl, COOMpaTh YCTAaHOBKY U3 MPEAJIOKEHHOTO
o0opynoBaHMS, 3alHChIBATH XOJ ONbITa H (HopMyIHpoBaTh

BBIBOJIbI

1.10

BBIIOJIHATD IIPSIMBIE U3MEPEHUS C UCIIOJIB30BAHUEM AHAJIOTOBBIX U
1M (pOBHIX MPHUOOPOB, 3aMKUCHIBATh OKa3aHUs MPUOOPOB € YUETOM

3aJJaHHON aOCOMIOTHOM MOTPEUIHOCTH U3MEPEHUN

1.11

MPOBOANUTH HCCIIEOBAHWE 3aBUCHMOCTU OJHOW (hU3HUYECKOM
BEJIMYMHBI OT JPYroM C MCIOJIb30BAHUEM IPAMBIX H3MEPEHU,
y4acTBOBaTh B IIJIAHMPOBAHUU y4eOHOIO HCCIIE0OBAaHUs, COOUpATh
YCTAHOBKY M BBINOJHATH H3MEPEHMS, CIEnys IPEII0KEHHOMY
IU1aHy, (UKCHUpPOBaTh peE3yJabTaThl IOJYYEHHOW 3aBHUCHUMOCTHU
(bU3NYeCKNX BEJIMYNH B BUJE MPEAIOKEHHBIX TaOIUIl U T'paduKoB,

ACJIaTb BBIBOJABI I10 pE3YyJIbTaTaM UCCICIOBAHHA

1.12

MPOBOJUTH KOCBEHHBbIE U3MEpeHHs (U3NYECKUX BEIUYUH, CIENYs
NPEAJIOKEHHON MHCTPYKUMU: IIPU  BBIIOJHEHUU HU3MEPEHUU
coOMpaTh IKCIIEPUMEHTAILHYIO YCTAHOBKY M BBIYHCIISITh 3HAUCHUE

UCKOMOMU BEJIHYUNHBI

1.13

CO6J'IIO)18TI) npaBujia TCEXHUKHU 0€e30macHOCTH npu pa60Te C




1a00paTOpHBIM 000PYJOBAHUEM

1.14

yKa3blBaTh HPUHLUIBI JEHCTBUS MNPUOOPOB U TEXHUYECKUX
YCTPOMCTB, XapaKTepU30BaTh IPUHLHIBI JECHCTBUS HM3YYEHHBIX
npuOOPOB U TEXHUYECKUX YCTPOMCTB C MOMOIIbIO UX ONHUCAHUS,
UCTIONB3YSl 3HAHUS O CBOMCTBaX (DUBHYECKUX SBJICHUH W

HCO6XOI[I/IMBIC (1)I/I3I/I‘ICCKI/IG 3aKOHBI U 3aKOHOMCPHOCTHU

1.15

IPUBOAUTH IpPUMEPHI (HAXOAUTh HH(OOPMALMIO O MPUMEPAX)
NPAaKTUYECKOTO  HMCIONB30BAaHUSA  (pu3MYecKHMX  3HAHUH B
MIOBCEJIHEBHOM JKM3HU JUId oOecredeHuss Oe30MacHOCTH IpU
oOpamieHun ¢ npudopaMM M TEXHUYECKUMH YCTpoMcTBamy,
COXpPAHEHUS 3JI0pOBbsI M COOJIOJEHHS HOPM 3KOJOIMYECKOIo

MOBEJICHUS B OKpPY>KalOWIe cpene

1.16

OCYILIECTBIATh OTOOP MCTOYHUKOB MH(pOpMaLuu B ceTd MHTEepHET
B COOTBETCTBUU C 3aJJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIIMXCS 3HAHUN U MyTEM CPaBHEHUS PA3IUYHBIX UCTOUYHUKOB
BBLJICJIATh MH(OPMALIMIO, KOTOPask ABJISAETCS MPOTUBOPEUUBOM MiH

MOJKET OBITh HETOCTOBEPHOMH

UCIIOJIb30BaTh npu BBIITOJIHEHU U y4eOHBIX 3alaHUI
HAYYHOIONYJISIPHYIO ~ JIUTEpaTypy (DU3HYECKOro ConepiKaHus,
CIpaBOYHBIE MaTepuaibl, pecypcsl ceTh VHTepHeT, BIaAeTh
npuéMamu KOHCIIEKTUPOBAHUSI  TEKCTa, npeoOpa3oBaHUs

nH(pOpMaIy U3 OTHON 3HAKOBOM CHCTEMBI B IPYTYIO

1.18

co3/laBaTh COOCTBEHHBIE KpaTKUE€ MHUCbMEHHBIE U  YCTHBIE
cooOlIeHNs Ha OcHOBE 2 — 3 HCTOYHUKOB HMH(pOpMaALUU
(¢u3NYeCKOro cojepkKaHus, B TOM YHCIE MYOJIMYHO [€1aTh
KpaTKHe COOOIEHUs O pe3ynbTaTax I[POEKTOB WM Yy4eOHBIX
UCCJIEI0BaHUM, MpPU 3TOM TI'PAMOTHO MCHOJIb30BaTh M3Yy4ECHHBIN
MOHATUWHBIM  ammapaT  Kypca busKKy, COIIPOBOX/1ATh

BBICTYIJIEHU € [IPE3EHTalluEN

1.19

OpU  BBHINOJHEHWH Y4E€OHBIX MPOEKTOB U  HCCIEIOBAaHUMN
pacrpenensiTe O0S3aHHOCTM B TIpyNIe B COOTBETCTBUU C
IIOCTABJICHHBIMUA 33Jla4yaMH, CJIEJUTh 32 BBINOJHEHUEM IUIAHA

HeﬁCTBHfI, aJCKBATHO OLICHUBATDb CcOOCTBEHHBIN BKJIa[g B




JCATCIbHOCTD TpyHIibl, BBICTpanBaTh KOMMYHHUKAaTHBHOC

B3aUMOJICHCTBHE, YUUTHIBASI MHEHUE OKPYKAOIINX

8 KUIIACC

Kon
NMpoBepPsIEMOro
pe3yJjbTara

IIpoBepsieMble mpeAMeTHbIE Pe3YJ1bTAThl 0CBOCHUSI OCHOBHOM
00pa3oBaTeIbHOI MPOrpaMMbl 0CHOBHOT'0 00111er0
oOpa3oBaHus

1.1

HUCIIOJIBb30BAaTh ITOHATHA

1.2

pa3jindyaThb ABJICHHA 110 OIMMMCAHUIO UX XAPAKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPHUPYIOIINX TAaHHOC (1)I/ISI/I‘ICCKOG SABJICHUC

1.3

pacro3HaBaTh MPOSBICHHE H3YyUYEHHBIX (U3NYECKUX SBICHUN B
OKpYy’)KalollleM MHpe, B TOM uucie (QHU3INYECKHE SIBICHUS B
NpUpoAe, TPH OTOM TMEPEBOAUTH MPAKTHUUECKYIO 3aj1ady B
y4eOHYIO, BBIACIATH CYIIECTBCHHBIE CBOMCTBAa  (IIPU3HAKH)

(U3HYECKUX SIBJICHUM

1.4

ONHCHIBATh M3yYCHHBIE CBOMCTBA TEN M (U3HYECKHE SBIICHUS,
UCTONB3Ys (M3MUYECKHE BEIMHYUHBI, MPU OMHCAHWU MPABWILHO
TPaKTOBAaTh (PU3UYECKUN CMBICT  HCHOIB3YEMBbIX BEIUYHH,
00O3HAYEHUsT M E€OUHULBI (PU3NYECKUX BEIUYHH, HAXOIUTh
(GOpMYJIBI, CBS3BIBAIOIIME JAaHHYIO (U3UUYECKYI0 BEIMYHUHY C
OpPYTUMU  BEIMYMHAMH,  CTPOUTh  TpaduKu  HU3yYEHHBIX

3aBHUCUMOCTEH (bPISI/I‘IeCKI/IX BCIIMYHNH

1.5

XapakTepu3oBaTb CBOMCTBA Tell, (HU3IUYECKHE SBICHUA U
MPOLIECCHI, MCMOJB3Yysl HM3YYCHHBIC 3aKOHBI, MPH ITOM JaBaTh
CIIOBECHYI0O  (OpPMYJIMpPOBKY 3aKOHa M  3alHUChIBaTh  €ro

MAaTEMAaTUYCCKOC BBIPAKCHUEC

1.6

OOBSICHATH (PU3MUYECKUE MPOLIECCH] U CBOIMCTBA TE€J, B TOM YHCIIE U
B KOHTEKCTE CUTYallMil MMPaKTUKO-OPUEHTUPOBAHHOI'O XapakTepa:
BBISIBIISITh TIPUYMHHO-CJICICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE
n3 1 — 2 JOrM4ecKkux MIaroB ¢ MOMOIIBIO 1 — 2 H3y4eHHBIX
cBoiicTBa (U3MYECKUX SBICHUH, (U3NYECKUX 3aKOHA WM

3dKOHOMCPHOCTHU




1.7

pemaTh pacy€THbIC 3a/1aud B 2 — 3 IEUCTBUA, UCIOJIb3YS 3aKOHBI U
(dbopMyJIbl, CBS3BIBAIONIME (PU3UYECKHME BEJIMYMHBI: HAa OCHOBE
aHaJIM3a yCJIOBHUA 33/1a4M 3allMChIBATh KPATKOE YCIIOBUE, BBISBIISThH
HEJOCTATOK JIaHHBIX /IS PEIIeHHs 3a/Jaud, BHIOMPATh 3aKOHBI U
dbopMyIbl, HEOOXOAUMBIE TSl €€ PEeIIeHUs, MPOBOJUThH PACUETHI U
CpPaBHUBATh TMOJYYEHHOE 3HAUYCHUE (PUIUUCCKOW BEIUYUHBI C

HN3BE€CTHBIMH JaHHBIMHU

1.8

paciio3HaBaTb HpOGJ’IeMBI, KOTOPBIC MOXHO PCHIMTHL IIPpH IMOMOIIU
q)HSI/I‘IeCKI/IX MCTOAOB, HCHOJIb3Yyd OIMCAHHUC HUCCIICIOBAHMA,
BBIACIIATH IIpOBEPsACMOC IMpCAIIOJIOKCHHUC, OLICHUBATH
MNPaBUJIBHOCTbL TIOpAAKa MTPOBCACHUSA HUCCICAOBaHUA, [CIATh

BBIBOJbI

1.9

IIPOBO/UTH OMBITHl MO HAOMIOAEHUIO (PU3UYECKUX SIBJICHUM WU
¢u3nyecKux CBOMCTB Tes:  (OPMYJIUPOBATh  IPOBEPSIEMbIE
IPEANOJIOKEHUs,, COOMpaTh YCTAaHOBKY W3 IPENJIOKEHHOIO

000pyI0BaHMSs, OMMCHIBATH X0 ONBITA U (POPMYITUPOBATH BHIBOIBI

1.10

BBIIIOJIHATE IPAMBIC U3MCPCHHA C HMCIIOJIB30BAHHMEM aAHAJIOI'OBBIX
npuOOpOB ¥ JATYUKOB (PU3HUECKHX BEIUYHH, CPaBHUBATH
pe3ynbTaThl M3MEPEHUNW ¢ Yy4E€TOM 3aJaHHOM  a0CONIOTHOM

NOorpC€HoOCTU

1.11

MPOBOANUTH HCCIIEOBAHHWE 3aBUCHMOCTU OJHOW (hU3HUYECKOM
BEJIMYMHBI OT JAPYrod C HCIOIb30BAHUEM MPSIMBIX H3MEPEHUM:
IUIAaHUPOBATh HCCIIENOBAaHUE, COOMpPAaTh YCTAaHOBKY U BBIIOJHSATH
U3MEpEHUs], CleAys MpEeNJIOKEHHOMY IlJIaHy, (UKCHUPOBATh
pe3ysbTaThl IOJYYEHHOM 3aBUCUMOCTM B BUJE Tabiaui u

Fpa(i)I/IKOB, ACJIaTh BBIBOJLI 110 PE3YyJIbTaTaM UCCIICAOBAHUA

1.12

MPOBOAUTH KOCBEHHBIE H3MEpeHHs (U3NYECKUX  BEIUYHUH:
IJJAaHUPOBAaTh ~ HU3MEpPEHHUs, CcoOUpaTh  HKCIEPUMEHTAIBHYIO
YCTaHOBKY, CIEeNys IPEMJIOKEHHOM HHCTPYKUUU, U BBIYUCIATH

3HA4YCHHUEC BCIIMYUHBI

1.13

coOyolaTh MpaBUiIa TEXHUKHM O€30MacHOCTH TMpH pabore ¢

1a00paTOpHBIM 000PYJOBAHUEM

1.14

XapaKTCPU30BATb ITPUHIUIIBI ﬂeﬁCTBHH HU3YUYCHHBIX HpI/I60p0B u




TEXHUYECKUX YCTPOMCTB C OMOPOM HA UX ONUCAHUA, UCHOJIb3Y
3HAHUSI O CBOWCTBaX (PU3WYECKUX SIBICHHUH U HEOOXOAMMBIC

¢uznyecKre 3aKOHOM EPHOCTU

1.15

pacrno3HaBaTh MIPOCTHIE TEXHUYECKUE yCTpOMCTBa u
WU3MEpHUTENbHBIC TPUOOPHI MO CXEMaM U CXEMATUYHBIM PHUCYHKaM,
COCTaBJIATh CXEMBI DJIEKTPUYECKUX LENEN C IMOCIEA0BATEIbHBIM U
MapajulebHbIM COCIUHEHUEM DJJIEMEHTOB, pas3jihdas YCJIOBHBIC

0003HauEeHUS 3JIEMEHTOB QJICKTPUYCCKUX memneu

1.16

MPUBOAUTH MpHUMEPHl (HAXOAUTh HHMOPMALMIO O TpUMEpax)
MPAKTUYECKOTO  HCIONb30BaHMUS  (PU3MYECKUX  3HAHUH B
MOBCETHEBHOM KHM3HU JJIs1 obOecriedyeHuss 0e30MacHOCTH MpH
oOpamieHy C mnpuboOpaMu ¥ TEXHUYECKUMH YCTPONCTBAMHU,
COXPaHEHHUS 370pPOBbsi M COOJIIOJIEHUS HOPM HKOJIOTMUYECKOr O

MOBEJICHUS B OKpPY>KaloWIe cpene

1.17

OCYIIECTBIIATh MOMCK MHGOpManuu (PU3MIECKOTO COACPKAHUS B
cetn VHTEpHET, HAa OCHOBE HMEIOIIMXCA 3HAHUW M MOYTEM
CpaBHEHUS JIOITOJTHUTEIBHBIX M CTOYHUKOB BBIJIEJIATh
uH(pOpMAIUIO, KOTOpas SIBISIETCS MPOTUBOPEUMBON WM MOXKET

OBITh HEJJOCTOBEPHOI

1.18

UCTONb30BaTh TMPU BBIOJIHEHUU YUEOHBIX 3aJaHUil Hay4dHO-
MOMYJISIPHYIO JIUTEPATYpy (PU3UUECKOTO COepKAHUS, CIIPAaBOUHbIE
MaTepuaibl, pecypchl ceth WHTepHeT; BiageTh NpUEMaMu
KOHCIIEKTUPOBaHUS TEKCTa, IpeoOpa3oBaHus HHGOpMaLuu U3

OJIHOM 3HAKOBOU CHUCTEMBI B APYT'YIO

1.19

CO3/aBaTh COOCTBEHHBIE THCHBMEHHBIE M KpPaTKHE YCTHBIC
coobmienus, 0600mass UHPOPMAIIUIO U3 HECKOJBKUX MCTOYHHKOB
(bU3NYECKOro copepKaHusl, B TOM YKCJe MyOJUYHO MPEACTaBIATD
pe3yibTaThl MPOEKTHOM WM HMCCIEN0BATENbCKOW AESTENbHOCTH,
Ipd 3TOM TPaMOTHO UCIOJb30BATh M3YUYEHHBIH MOHATHUHHBINA
anmapar  Kypca  (U3MKH,  CONMPOBOXKAATh  BBICTYIJICHUE

Npe3eHTaluen

1.20

IpU  BBHIMOJHEHUM Y4E€OHBIX TPOEKTOB U  HCCIEJOBaHUMN

(U3HYECKUX TPOIECCOB paCHpeaeisaTh O00S3aHHOCTH B TPYIIIE B




COOTBETCTBHMM C IIOCTABJICHHBIMU 3aJayaMy, CJIEIWTh 32
BBINOJIHEHUEM IIJIAHA JEHCTBUI U KOPPEKTUPOBATH €r0, aIEKBATHO
OLICHUBAaTh COOCTBEHHBIM BKJAJ B JIEATEIHOCTh TPYIIIHI,
BBICTpAaMBaTh KOMMYHMKATUBHOE B3aMMOJEHCTBHUE, MPOSBISA

TOTOBHOCTH pa3pemniatb KOH(QIHKTHI

9 KJIACC

Kon
MpoBepPsieMOro
pe3yjabTara

IIpoBepsieMble MpeAMeTHbIE Pe3yJbTAThl 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOT'O 00111€T0
oOpa3oBaHus

1.1

HCIOJIb30BATh U3YUCHHBIC ITOHATHUA

1.2

pa3jm4aTth SABJICHUS 11O ONHCAHHUIO UX XaPAKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPHUPYIOIIUX JAHHOC (1)I/ISI/I‘~ICCKO€ SIBJICHUEC

1.3

pacrio3HaBaTh MPOSBICHUE H3YUYEHHBIX (U3NYECKUX SBICHUNH B
OKpYy’)KalollleM MHpe, B TOM uucie (QU3UUYECKUE SIBICHUS B
IPUPOAE, IMPU OTOM IMEPEBOAUTH MPAKTUUECKYIO 3a1ady B
yueOHYyI0, BBIAENATH CYIIECTBEHHbIE CBOWCTBA (MPU3HAKK)

(U3HYECKUX SBJICHHUM

1.4

ONUCHIBATh M3YYEHHBIE CBOMCTBA Tel W (U3MUECKUE SIBIICHHUSA,
UCHOJNB3Ys (U3NYECKUE BEIMUYMHBI, MPU OMHCAHWU MPABUILHO
TPAaKTOBaTh  (PU3MYECKUI CMBICI  HCIIOJIB3YEMBbIX  BEIMYUH,
0003Ha4YeHUs W E€AMHUIBl (PU3MYECKHX BEJIMYUH, HAXOAUTH
(GopMyiibl, CBSI3BIBAIOIIME JAHHYIO (PU3MUECKYI0 BEIMUHUHY C
ApPYTUMH  BEIMYMHAMH,  CTPOUTb  TIpauUKM  HM3yYEHHBIX

3aBUCUMOCTEN (PU3HUECKUX BEIUYUH

1.5

XapaKTepu30BaTh CBOMCTBA TeN, (U3UYECKUE SBJICHUS W
MPOLIECChl, MCMHOJIb3Ysl M3YYEHHbIE 3aKOHbI, NpPU 3TOM JaBaTh
CIIOBECHYI0O  (OpPMYJIMpPOBKY 3aKOHa M  3alHCHIBATh  €ro

MaTEMaTUYICCKOC BEIPAKCHHUC

1.6

00BSACHATH (PU3NYECKHE MPOIECCH U CBOMCTBA TEJ, B TOM YHUCIIE U
B KOHTEKCTE CHUTYyallMi NMPaKTUKO-OPHUEHTHPOBAHHOI'O XapaKTepa:

BBIABJIATE IPUYUHHO-CICACTBCHHLIC CBA3HW, CTPOUTH 00BACHEHHE




n3 2 — 3 JOrM4ecKuX IIAaroB C IMOMOIIBI 2 — 3 HM3Y4EHHBIX
cBoiicTBa (U3MYECKUX SBJICHUM, (U3NYECKHX 3aKOHA WM

3aKOHOMEPHOCTHU

1.7

pemrath pacu€THbIC 3a7a4M (OMUpPAIOIIMECST HA CUCTEeMYy U3 2 — 3
YpaBHEHUH), HCIONB3YysSd 3aKOHBI M (OPMYIBI, CBS3BIBAIOIINE
(1)I/I3I/I‘ICCKI/IG BCJIMYMHBI: Ha OCHOBC aHajin3a YCJIOBHA 3aJadu
3alMUCBIBATh KPATKOC YCJIOBUEC, BBIIBJIATH HCEAOCTAOIINEC WU
M30BITOUHbIE  JaHHBIE, BBIOMPATh 3aKOHBI U (HOPMYIIHI,
HEOOXOAMMBbIE NJIsl PeLIeHUs, IPOBOAUTH PAacy&Thl U OIEHUBATh

PCAIMCTUYIHOCTD ITOJYYCHHOI'O 3HAYCHUA (bHSH‘ICCKOfI BCIINMYHHBI

1.8

paciio3HaBaTb HpO6HCMBI, KOTOPBLIC MOXHO pPCHIUTL IIPpH IMOMOIIH
(1)I/I3I/I‘ICCKI/IX MCTOAOB, HCIIOJB3Yysd  OINHUCAHHUEC HUCCICAOBAHNA,
BBIACIIATE MPOBEPACMOC MPECAIIOIOKCHUC, OLICHMBATL ITPABUJIBHOCTD
nopsgaaka IMPOBCACHU A HUCCIICOOBaHMA, JAc1aThb BBIBOJBI,

MHTEPIPETUPOBATH PE3YIIbTAThl HAOMIOJCHUN U OTIHITOB

1.9

MPOBOJUTH OIBITHI [0 HAONIOACHUIO (PU3MYCCKHUX SIBICHHHA WM
(U3NYECKUX CBOMCTB TeN: CAMOCTOSTENFHO COOMpaTh YCTAaHOBKY
13 U30BITOYHOTO Habopa 00OpYIOBaHUS, OMUCKHIBATH XOJ] ONBITA U

€ro pe3ynbTaThl, HOPMYIUPOBATH BHIBOABI

1.10

MPOBOJUTh TPH HEOOXOAMMOCTH CEPUI0 TPSMBIX H3MEPEHUH,
OmpezieNisisl CpeHee 3HAUYCHHE M3MepsIeMOoi BemMunHbI (PoKycHOe
paccTostHUE COOMPAFOIIEH JIMH3BI), 000CHOBBIBATH BHIOOP criocoda

U3MEepeHUsl (M3MEPUTENILHOr0 Npudopa)

1.11

MIPOBOJIUThH MCCIIEOBAHUE 3aBUCUMOCTEN (DU3MUECKUX BEIUYUH C
MCIOJIb30BAaHUEM MPSMBIX WU3MEpEeHHI: MJIAHUPOBATH
UCCIIEZIOBAHNUE, CaMOCTOSITEITLHO co0uparhb YCTaHOBKY,
(buKCHpOBaTh PE3yJIbTATHI MOJTYYCHHON 3aBUCUMOCTU (DU3UYECKUX
BeIMYMH B BHUAE TaOimuuu TpaduKoB, AenaTh BBIBOJALI IO

pe3yiibTaTaM UCCICAOBaAHU

1.12

IPOBOJUTh KOCBEHHbIE H3MEpeHHs (PU3NYECKUX  BEJIUYMH:
IUIAaHUPOBAaTh ~ U3MEpPEHHs,  CcOoOMpaThb  IKCIEPUMEHTAIbHYIO
YCTAaHOBKY W BBIIOJHATh WM3MEPEHMS, CIEAys MPEIOKEHHON

HUHCTPYKIHH, BBIYUCIIATH 3HAUCHUC BCIMYMHBI U AHAJIM3UPOBATDH




MOJYYEHHbIE PE3YJbTaThl C YYETOM 3aJaHHOM MOrPELIHOCTH

U3MEPEHNUH

1.13

coOyro/laTh MpaBUja TEXHUKUM O€30MacHOCTH Ipu pabore ¢

1a00paTOpHBIM 000PYJOBAHUEM

1.14

pa3nuyaTh OCHOBHBIE IIPU3HAKH U3yYEHHBIX (PU3NYECKUX MOAENeil:
MaTepuaibHas TO4YKa, a0COJIOTHO TBEPHOE TENO, TOYEUHBII
HUCTOYHHK CBETA, JIyd, TOHKAs JIMH3a, IUITAHETapHas MOJEJIb aTOMA,

HYKJIOHHas MOJCJIb aTOMHOT' O Apa

1.15

XapaKTepU30BaTh NPUHLMIBI JEUCTBUS H3YYEHHBIX NpPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OINOPOM Ha UX OIMUCAHUS, UCIIOIb3Ys
3HAaHUS O CBOMCTBax (U3MYECKUX SBJICHUH U HEOOXOAMMBIE

(bPISI/I‘IeCKI/IC 3aKOHOMCPHOCTH

1.16

UCIOJb30BaTh CXEMBl M CXEMaTUYHbIE PUCYHKM H3YYEHHBIX
TEXHUYECKUX  YCTPOMCTB,  M3MEPUTEIbHBIX  NPUOOPOB U
TEXHOJIOIMYECKUX  MPOLIECCOB  MpU  pEleHuH  ydyeOHOo-
IIPAKTUYECKUX 3a]ay, ONTHUYECKHUE CXEMbI JUId IOCTPOCHHUS

M300pakeHUH B TUIOCKOM 3€pKaJie M COOMpAroIei TNH3e

1.17

MPUBOANTH MPHUMEPHl (HAXOAUTh HHMOPMAIMIO O MpUMeEpax)
MPAKTHYECKOTO  WCIONB30BAHHUS ~ (PU3MYECKUX  3HAHUH B
MOBCEHEBHOM JKM3HM JUIA oOecredeHus: 0e30MmacHOCTH TpU
oOpamieHu ¢ mnpubopaMu U TEXHUYECKHMMH YCTpOIlCTBamH,
COXpaHEHHUS 3J0pPOBbS M COOJIIOJEHHS HOPM 3KOJOTHYECKOTO

MTOBE/ICHUS B OKPYXKAIOIIEeH cpee

1.18

OCYILIECTBIATh MOMCK MH(POpMAIUK (U3UUECKOTrO COAEpP)KAaHUS B
cetu MHTepHeT, caMoCTOATENbHO (OPMYNIUPYsS IOUCKOBBII
3a1poc, HaXOAUTh IYTH OMPEAEIIEHUS JOCTOBEPHOCTH MOJIy4EHHOM
nH(pOpMaIMU Ha OCHOBE UMEIOUIUXCS 3HAHUN U JOMOJHUTEIbHBIX

HCTOYHUKOB

1.19

WCIOJIb30BaTh IPU BBINOJHEHUU YYE€OHBIX 3aJaHUil Hay4yHO-
HOMYJISIPHYIO JIMTEPATypy (PU3nUecKoro cogepikaHus, ClipaBOYHbIC
Marepuaiibl, pecypcel ceth MHTepHeT, BianeTh MNpUEMaMU
KOHCIIEKTUPOBAaHUSl TEKCTa, MpeoOpazoBaHus HHGOpMAIUU U3

OJTHOM 3HAKOBOW CHUCTEMBI B APYTYIO




1.20

CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE M YCTHBIE COOOINEHUS Ha
OCHOBE WMH(OpPMAIMU U3 HECKOJBKHUX HCTOYHUKOB (PHU3NIECKOTO
COZIep)KaHMS, IMyOJMYHO MPEACTaBISATh PE3YJIbTAaThl MPOEKTHON
WM WCCIENOBATEIbCKOM JEATEIIBHOCTH, MPU 3ITOM TI'PAMOTHO
WCIIOJb30BaTh M3YYEHHBIM TIOHATUHHBIA anmapar H3y4aemMoro
pasnena (U3UKUA U COMPOBOXKAATH BHICTYINIEHUE MPE3CHTAIUCH C

y4€TOM 0COOEHHOCTEH ayTuTOPUU CBEPCTHUKOB

1.21

IpU  BBHIMOJHEHHH YYE€OHBIX TPOEKTOB U  HCCIEeJOBaHUM
(bU3NYECKNX TMPOLIECCOB PACHpPEAeNarTh OO0s3aHHOCTH B TpYyIIe B
COOTBETCTBUM C I[IOCTaBJIE€HHbIMM  33aJa4yaMH, CJIEIUTh 32
BBINIOJIHEHHUEM I1JIaHA JAEHCTBUM U KOPPEKTUPOBATH €ro, aJIEKBATHO
OLIEHMBaThb COOCTBEHHBIH BKJIaJ B JESITEIbHOCTb TIPYIIIIHI,
BBICTpaBaTh KOMMYHHKAaTUBHOE B3aMMOJACHCTBHE, IPOSBIAL

T'OTOBHOCTB pa3pCuiaTb KOH (i)J'II/IKTBI




HPOBEPAEMBIE SJIEMEHTBI COAEP KAHUSA

7 KIIACC

Kon
pa3neJia

Kon
3JIeMEeHTa

IIpoBepsiemMble 3jIeMEHTHI CO/IEPKAHUSA

®U3UKA U EE POJIb B [IO3HAHWHW OKPYXXAIOIIETO MUPA

1.1

®uszuka — Hayka O Ipupone. SIBIeHHMS HPUPOABI.
dusnyeckue SABICHHUS: MEXaHUYECKHE, TEIJIOBBIE,

QJICKTPUICCKHUEC, MAI'HUTHBIC, CBETOBLIC, 3BYKOBLIC

1.2

Ousnueckne BeMMUYUHBL VI3MepeHue (U3NYECKUX
BenmuuuH. Dusnueckue npudopsl. IlorpemmHocTs

n3MepeHuid. Mex1yHapoaHas CUCTEMA €UHHUI]

1.3

EcrecTBeHHOHay4YHBII METO. TO3HaHUS:
HaOJIOZICHWE, TIOCTAaHOBKA HAyYHOTO  BOIPOCA,
BBIJIBUKEHUE THUIOTE3, KCIEPUMEHT MO MPOBEpPKE

TUIOTE3, 00BICHEHNE HAOIIOJAEMOTO SIBICHMS

1.4

Onucanne (QU3MUECKUX SBJICHUH C  OMOIIBIO

Mo enen

1.5

[IpakTueckue paboTHI:

##Par#Ht#l13mepenne pacCTOSHUM.
###Par###3mepeHne 00bEMa KUIKOCTH U TBEPIOTO
Tena.

#H##HPar###Onpenenenre pa3MepoB MaJIbIX Tel.
###Par#t#l3mepenre TemnepaTypbl MHpU [OMOILU

KUJKOCTHOIO TEPMOMETPA U JATYUKA TEMIIEpATyPbl

INEPBOHAYAJIBHBIE CBEJAEHMA O CTPOEHUU BEIHIECTBA

2.1

HH#Par###CTpoeHNE BEIECTBA: aTOMBI U MOJIEKYJIBI,
HUX pasMcEpEL. OHI)ITI)I, JAOKa3bIBAIOIIUE IOUCKPETHOC

CTPOCHHUEC BCIICCTBA

2.2

###Par#Ht ] Brokeaue  dactui, BemecrBa.  CBs3b




CKOPOCTM JBMJKEHHS YacTHUILl C TEMIIEpaTypoOu.

BpoyHnosckoe nsuxenue, 1uddysus

23

B3aHMOI[efICTBHC JacTul BEIIECTBA: IIPUTAKCHUE U

OTTAaJIKUBaAHUEC

24

#H##HPar### Arperatbie COCTOSTHUSA BEIIIECTBA:
CTPOCHHE  Ta30B, JKUJKOCTEH U TBEPIBIX
(KpucTamU4YecKux) Tel. B3auMocBsi3b  MeXAy
CBOMCTBAaMH BEIIECTB B  pa3HBIX arperaTHbIX

COCTOAHHUAX U UX aTOMHO-MOJICKYJISIPHBIM CTPOCHUCM

25

OcobennoctH arperaTHbIX COCTOSIHMI BOJIBI

2.6

[IpakTyeckue pabOTHI:

#H##HPar###O11eHKa AMaMeTpa aToMa METOIOM PSJI0B
(c ucronp3oBanueM Gotorpaduii).

HHAPar###OnbITEI  TI0  HAOMIOACHUIO  TEMJIOBOTO
paciMpeHus ra3os.

###Par##H#OnbITHl 0 OOHAPY)KEHUIO JEHCTBUS CHII

MOJIEKYJIIPHOTO MPUTSKEHUS

JIBIDKEHHME U B3BAUMOJIEMCTBUE TEJI

"y Mexannueckoe JIBUKEHUE. PaBHOoMepHOE u
. HEPABHOMEPHOE ABUKEHUE
###Par##Cropocte.  CpenHsisl  CKOPOCTb  IIpH
3.2 HEPABHOMEPHOM JBHKeHUU. Pacuér myTtu u BpeMeHu
JBUYKEHUS
SIBnenue u"epuuu. 3akoH HHepIUU. B3anmonerictue
33 Te1 KaK MNpPUYMHA M3MEHEHUsS] CKOPOCTH JBHUIKEHUS
Ten. Macca kak Mepa HUHEPTHOCTH Teja
34 #H##HPar### InotaocTh BetecTBa. CBI3b IUIOTHOCTH C
' KOJINYECTBOM MOJIEKYJI B €JUHUIIE 00bEMa BElleCTBa
3.5 Cuita KaKk XapakTepuCTHUKa B3aUMOJEHCTBUS TEl
36 Cuna ynpyroctu u 3akoH ['yka. 3mepenue cuibl ¢

IIOMOIIBIO TMHAMOMETPA

3.7

#H##Par### SIBnienne taroredus u cuia Tsoxkectu. Cuia




TSDKECTM Ha  Jpyrux IjaHetax. Bec  Tena.

HesecomocTh

3.8

Cuna tpenusi. TpeHue CKOJbKEHUS U TPEHUE MOKOS.

TpeHue B npupoje U TEXHUKE

3.9

HH#Par###CroxxeHre CHJI, HalpaBJICHHBIX 110 OJHOU

npsMoil. PaBHozpelCTByrOIas CUII

3.10

[IpakTueckue paboTHI:

OmnpeneneHne CKOPOCTH PABHOMEPHOI'O JIBUYKEHHS
(wapuka B JKHIKOCTH, MOJENIU 3JIEKTPUUECKOTo
aBToMoOMIIsT M Tak pganee). OmpeneneHue cpenHei
CKOPOCTH CKOJIbKEHHUS Opycka WM IIapuka Mo
HAKJIIOHHOM IUI0cKOCTH. OrnpeneneHue IIIOTHOCTU
TBEpAOro  Ttema.  ONbITBI,  JAEMOHCTPUPYIOLIUE
3aBUCUMOCTb pacTshkeHus (nedopManuu) HpyKUHbI
OT NPUWJIOKEHHON ChJIbl. OMBITHI, JEMOHCTPUPYIOIIHE
3aBUCUMOCTb CHJIbI TPEHUS CKOJIbKEHMS OT Beca Teja

U XapakTepa COMpUKaCAIOIIUXCsl TOBEPXHOCTEH

3.11

duznyecKue SIBJICHUS B IPUPOJIC: MPUMEPHI IBUKECHUS
C pa3IUYHBIMH CKOPOCTSMH B >KHBOW M HEXKHUBOU

IIpupoac, ﬂeﬁCTBHe CHJIbI TPCHUA B ITPUPOAC U TCXHHUKE

3.12

Texunueckue YCTPOMCTBA: JUHAMOMETD,

IMOAIIUITHUKHA

JIABJIEHUE TBEPJIBIX TEJI, )KMJIKOCTE U TA30B

HaBnenue tBEpmoro Tena. CrocoObl yMEHBIIEHUS U

+ YBEJIWYCHUS TaBIICHUS
4o JlaBnenue rasa. 3aBHCHMOCTb JaBJEHHsI Tra3a OT
. 00bEMa, TemnepaTypsl
43 [lepenaua naBiieHus: TBEPABIMU TEIAMHU, KUJIKOCTIMU
. u razamu. 3akoH [lackass. [lHeBMaTHUeCKre MaIIMHbI
3aBUCUMOCTh [JABJICHUS JKUJIKOCTH OT TIyOHHBI
4.4 I'uppoctatnuecknit  mapamokc.  CooOmaromuecs
cocynbl. ['uapaBianueckue MeXaHU3Mbl
4.5 At™mocdepa 3emim U atMocdepHOe JaBJICHUE.




[IpuuuHBl CyIECTBOBAaHMS BO3AYIIHOM 000JI0YKH
3emun. OnsIT Toppuyennu. 3aBUCHMOCTb
aTMOC(GEpPHOro JaBJi€HUs] OT BBICOTHI HaJl YPOBHEM

Mopst

4.6

N3mepenne atmocheproro masnenus. [Ipubopst mis

M3MepeHust aTMOC()EpPHOTO JTaBICHUS

4.7

JleiicTBUE JKMIKOCTH M ra3a Ha MOTPY:KEHHOE B HHUX
Teno. BelTankuBaromas (apXxuMmenoBa) cuiia. 3aKoH

Apxumena

4.8

IInaBanue Ten. Bo3myxomniaBanue

4.9

[IpakTueckue padoTHI:

HccnenoBanue 3aBUCUMOCTH Beca Telna B BOAE OT
o0béMa MOrpyXE€HHOH B JKUIKOCTh YacTH Tela.
OmnpeneneHne BBITAIKUBAKOLIEH CHIIBIL, €U CTBYIOIIEH
Ha TeJlo, NOrpyXéHHoe B XKUAKOCTh. [IpoBepka
HE3aBUCUMOCTH BBITAJIKMBAIOILEH CHUIBI,
JEHCTBYIOLIEH HA TEJO B JKMAKOCTH, OT MAacCChl TEJa.
OnpIThI, JEMOHCTPUPYIOIIHE 3aBUCUMOCTh
BBITAJIKABAIOIIEW CHJIBI, JICWUCTBYIOIIEH Ha TEJIO B
KHUJKOCTH, OT 00BbEMa MOTpyKEHHOW B KHUIKOCTh
YyacTM Te€la M OT  IUIOTHOCTH  KUAKOCTH.
KoHcrpynpoBanue apeoMeTpa Ui KOHCTPYUPOBAHUE

JIOZKYU U onpesiesieHne €€ rpy3010abEMHOCTH

4.10

@usnyeckue  SABICHUS B INPUPOAE:  BIUSHUE
aTMOC(EPHOr0 JaBJICHHS Ha JKUBOM OpPraHU3M,

IJ1aBaHUe PbIO

4.11

TexHuueckue yctpoiicTBa: COOOLIAIOIIMECS COCYBI,
YCTPOMCTBO BOJONPOBOAA, THIPABIMYECKHI TIpecc,
MaHOMETp, ©OapoMerp, BBICOTOMEp, MOPIIHEBON

HAcoC, apeoMeTp

PABOTA, MOIIIHOCTb, DHEPI' 1A

5.1

Mexanunueckas padbora

52

MexaHnueckass MOIIIHOCTb




53

[IpocTele MexaHM3MBI: pblyar, OJIOK, HaKJIOHHAas

iockocThb. [IpaBuio paBHOBecus ppluara

54

[IpumeHeHue npaBuia paBHOBECHUS pbluara K 0JIOKy

5.5

«3omotoe  mpaBwiIo» MexaHuku. Koadpoumuent
MOJIE3HOTO  JelcTBUA ~ MexaHu3MoB.  [IpocTbie

MCXaHHU3MBbI B 6bITy U TCXHHUKC

5.6

HOTGHI_II/IaJ'IbHaSI SHCPrumM TEjIa, MNOAHATOIrO HaJ

3emiéit

5.7

Kunernueckas sueprus

5.8

ITonmas Mexanndeckas OHECpPrus4. 3aKOH U3MEHEHUS U

COXpaHCHUA MEXaHUYECKOH SHCPIrun

5.9

[IpakTueckue paboTHI:

###Par###Onpenenenue padOThl CUJIBI TPEHUS TIPU
PaBHOMEPHOM J[IBH)KEHUHM Tejla MO TOPU30HTAIbHOU
nopepxHoctu. MccnenoBaHue yCIOBUNM pPaBHOBECHS
peruara. M3mepenne KIIJ[ HakIOHHOM INIOCKOCTH.
W3ydyenne 3akoHa  COXpaHEHHS  MEXaHHYECKOH

SHEPruu

5.10

dusuueckue SBICHUSA B Impupoac: pbliaru B TCIIC

YCJIOBCKa

5.11

TexHuueckne yCTpOMCTBA: pblYar, IOABUXKHBIM U
HEMOJABUXKHBIA  OJIOKM, HAKJIOHHAas  IIJIOCKOCTb,

MMPOCTHIC MECXaHU3MBI B 6BITy

8 KVIACC

Konx
pa3aeJia

Kon

JJIEMCEHTA

IIpoBepsieMble 3J1eMEHTHI COAeP KAHUS

TEIIJIOBBIE ABJIEHUA

6.1

OCHOBHBIE TOJOXKEHHUS MOJEKYJISIPHO-KMHETUYECKOU
TEOPUU CTPOEHUS BellecTBa. Macca U pa3Mepsl

MOJICKYJI. OHBITI)I, MOATBCPKAAOINEC OCHOBHBIC




MOJIOKEHUS MOJIEKYJIIPHOKMHETUY €CKOW TEOPUH

Monemn  TBEPAOro, JKHAKOTO M Ta3000pa3HOro

6.2 COCTOSIHUH BEIIECTBA. Kpucranmueckue u
amopdHbIe Tena
OObsicHEHHE CBOWMCTB ra3oB, *KHJIKOCTEH U TBEPIBIX
6.3 TeJ Ha OCHOBE MOJIOKEHU I
MOJIEKYJISIPHOKMHETUY €CKOM Teopuu
6.4 CMauuBaHue U KaWJUIIPHBIE SBJIECHUS
6.5 TenoBoe paciupeHue u cxxatue
66 Temneparypa. CBsA3b TeMIepaTypbl €O CKOPOCTHIO
' TEMJIOBOr0 IBM>KEHMSI YaCTHULL
Buytpennsis ~ sHeprus.  CrnocoObl  M3MEHEHHS
6.7 BHYTPEHHEH 3HEPruu: TEIIonepesaya U COBEpIICHUE
paboThI
63 Buner TeIIoNepeaaun: TEIUIONPOBOAHOCTD,
' KOHBEKLUs, N3ITy4EHUE
KomngectBo TemioTel.  YaenpHas — TEIUIOEMKOCTb
6.9
BEIIIECTBA
TennmooOMeH M TemIoBOe paBHOBEcHE. YpaBHEHHE
6.10
TETIOBOro OanaHca
611 [InaBneHne ¥  OTBEplIEBaHUE KPHUCTAJUINYECKHUX
' BELIECTB. Y1e€JIbHAs TEIUIOTA IJIaBICHUS
[TapooOpazoBanue wu KoHAeHcarus. Mcmapenue.
6.1o Kunenue. VYpenpHas Termnora mnapooOpa3zoBaHUs.
' 3aBUCUMOCTb TeMIIepaTypbl KUIICHUS oT
aTMoc(epHOTo JaBICHUS
6.13 BnaxxnocTs Bo3ayxa
6.14 OHeprus TOIIMBA. Y AeNIbHAsI TEIUIOTa CrOpaHus
6.15 [Ipuatuner  paboter  TermoBbix napurareneit KIIJ

TCIIJIOBOI'O  ABUTIATCIIA. TemnoBnie ABUTaTCIIM H




3aIlyTa OKPYXKAIOIICH Cpebl

3aKOH COXpaHEHHs W [peBpalleHUsi HSHEPruu B

6.16
TETJIOBBIX MPOIIeCccax
[IpakTueckue paboTHI:
###Par#H##OnbITEl O OOHAPYKEHUIO JEHCTBUS CHII
MOJIEKYJISIPHOTO MIPUTSKEHHUS.
###Par#H###OnbITBl 110 BBIPALIMBAHUIO KPUCTAJIIOB
MOBapeHHON COJIM MM caxapa.
#HHPar###ONBITEL 11O HAOMIOLEHUIO  TEMJIOBOI'O
paciupeHus ra3oB, KUAKOCTENH U TBEPIBIX TeEll.
###Par###Onpenenenye  AaBleHUS  BO3AyXa B
OaJJIOHE LITpHIIA.
###Par###OnbITHl, TEMOHCTPUPYIOIIUE 3aBUCUMOCTD
JlaBJIEHUS BO3JyXa OT ero o0béMa U HarpeBaHHs WM
OXJIAXKACHMUSL.
###Par### IpoBepka THUTIOTE3bI JIMHCHHOM
3aBUCUMOCTH  JUIMHBI  CTOJIOMKAa JKMJIKOCTH B
6.17 TEPMOMETPUYECKON TPYOKEe OT TEMIIEPaTyphI.

###Par##HaOmonenne  M3MEHEHHs]  BHYTpPEHHEH
SHEPruu Teia B pe3yJsibTaTe TeIionepenadn u paboTsl
BHEIIIHUX CHJL

#H##Par###lccnenoBanre SBICHUS TEIJIOOOMEHa MPHU
CMEIIMBAaHUU XOJIOJAHON U TOpsSYei BOABI.
###Par###Onpenenenne  KOIMYECTBA  TEIUIOTHI,
MOJIYYeHHOTO BOJOW MPHU TEIIOOOMEHE C HarpeThIM
METAJITTMYECKUM IIIINHPOM.
###HPar###Onpenenenue  yaelbHOH  TEIJIOEMKOCTH
BEIIECTBA.

#H##Par###ccnenoBanue nmporecca ucnapeHus.
#H##HPar###OnpeneneHue OTHOCUTEIBHOW BJIAKHOCTH
BO3JIyXa.

#H##HPar####Onpenenenue yAEIbHON TETUIOThI




IIJIaBJICHUA JIbAA.

6.18

duzruecKkue SBJICHUS B MPUPOJAE: TMOBEPXHOCTHOE
HATAOKCHUEC W KAallWJUIAPHBIC SABJICHHA B IIPUPOIC,
KpUCTaJUIBIl B mpupope, wu3iaydenue CounHia,
3aMep3aHue BOJI0EMOB, MOPCKUE OpU3bI; 00pa3oBaHHe

pOCBI, TYMaHa, MHEs, CHEra.

6.19

TexHnueckne yCTpOMCTBA: KalWULIPBI, IPUMEPHI
UCIOJIb30BaHUS KpH CTaJUIOB, KUIKOCTHBIN
TEPMOMETP, JATUUK TEMIEPATYpPbl, TEPMOC, CUCTEMA
OTOIUICHUS ~ JIOMOB, THUIPOMETPBI, ICHUXPOMETD,

napoBasi TypOMHa, ABUTaTelb BHYTPEHHEr'O CrOPaHMUSL.

SJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHMA

Onextpuzanms Ten. JlBa poaa  dIEKTPUYECKHX

7.1
3aps10B
B3aumoneiictBue 3apspbkeHHbIX Ted. 3akoH Kynona
7.2 (3aBUCHMOCTh CHJIBI B3aUMOJICHCTBUS 3apsHKEHHBIX Tel
OT BEJIMYMHBI 3aPsI/IOB M PACCTOSHUS MEXK/1Y TEJIaMH )
DneKTpru4ecKoe oJIe. Hanpsx€aHOCTh
7.3 aNeKTpuueckoro mnoisd. llpuHnmn cynepnosunuu
ANEKTPUUYECKUX TMOJIeH (Ha KaUeCTBEHHOM YPOBHE)
Hocurenn snexkTpuueckux 3apsaoB. DiieMEHTapHBIN
7.4 IIEKTPUYECKUI 3aps. Crtpoenue aToMa.
IIpoBOAHUKY U AUDIIEKTPUKU
7.5 3aKOH COXPaHEHUS JIEKTPUYECKOr 0 3apsaaa
6 ONEKTpUYECKU TOK. YCIOBHA  CyIIECTBOBaHUSA
. NEKTPUUYECKOr0 TOKA. VICTOYHUKH ITOCTOSIHHOT'O TOKA
JleicTBUSL ~ DJIEKTPUYECKOrO0  TOKa  (TEIJIOBOE,
7.7 XUMHUYECKOe, MArHUTHOE). OJEKTPUUECKUH TOK B
KHUAKOCTSIX U ra3ax
7.8 Onextpuyeckass nenb. Cuna Toka. DJIEKTpUYECKOE




HaMpsoKeHN e

ConpotuBieHnue MIPOBOJIHUKA. VYaenbHoe
7.9

COIPOTHUBJICHUE BEUIECTBA
7.10 3akoH Oma a1 yyacTka 1enu

[TocnegoBarenbHOE MW MapajuieIbHOE COEAUHEHHUE
7.11

MTPOBOJTHUKOB

PaGoTa W MONIIHOCTH AJIEKTPUUECKOTO TOKA. 3aKOH
7.12

Jxoyisa — Jlenua

DneKTpUYEeCcKue LEeNu U MOTPEeOUTEIH IEKTPUIECKON
7.13

sHepruu B ObITy. KopoTkoe 3aMbIkaHue

[TocrosiHHBIE MarHMTBHI. B3aumopneiicteue
7.14

HNOCTOSIHHBIX MArHUTOB

MarnutHoe mnone. MarauutHoe mosie 3eMJM U €ro
7.15

3HAYEHUE JJ1s1 )KU3HHU Ha 3emJie

Oneir Opcrtena. MarHuTHOe MoJie AJIEKTPUYECKOTO
7.16

Toka. [[pMeHeHune 31eKTpPOMarHuToB B TEXHUKE

JleficTBME MarHUTHOTO MOJISl HA TIPOBOJHHUK C TOKOM.

DNeKTpoABUTATENb MTOCTOSIHHOTO TOKa.
7.17

Hcnonp30oBaHue 3JEKTPOJBUTATENEH B TEXHUYECKUX

YCTPOMCTBAX U HAa TPAHCIIOPTE

Onbitel  ®apanes. SIBieHHe  3IEKTPOMArHUTHOM
7.18

nHaykuuu. [Ipasuiio Jlenna

DNeKTpOreHepaTop. Crioco0b1 MOy CHUS
7.19 JNEKTPUUECKOW  DHEPruu.  DJIEKTPOCTAHLUHUU  HA

BO300HOBJISIEMBIX HCTOUHUKAX SHEPIUH

[IpakTraeckue padoThI:

OnpiThl MO  HAONIOACHUIO  DJICKTPU3AIUMU  Tell
7.20 WHJYKIUEH U TPU CONPUKOCHOBEHUMU.

HccnegoBanve NeicTBUA AJIEKTPUUYECKOrO MOJST Ha

MMPOBOAHUKHU U JUIJICKTPUKU.




COopka W mpoBepka padOTHI SJIEKTPUUYECKON IEHH
MIOCTOSIHHOT'O TOKA.

N3MmepeHne u peryanupoBaHue CUJIbI TOKA.

N3sMmepenue u peryinnpoBaHue HaPsKECHUS.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HIYILETO
yepe3 pe3ucCTop, OT CONPOTUBJECHUS PE3UCTOpa M
HaMNpsOKEHUST Ha PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh
3JEKTPUYECKOrO CONMPOTUBJIEHUS MPOBOJHHUKA OT €ro
JUIMHBI,  TUION[AAX  MOIEPEYHOr0  CEYEHUs U
MaTtepuaa.

[IpoBepka mnpaBuia CIOKEHUS HANPSXKEHUU MpU
MOCJIEA0BATEIbHOM COCIUHEHUU JIBYX PE3UCTOPOB.
[IpoBepka mpaBuia  Ajds  CWIbl  TOKa  IpH
napajjieabHOM COEIMHEHUU PE3UCTOPOB.
Onpenenenue  paboOThl  AJIEKTPHUYECKOTO  TOKa,
nayuero yepes pesucrop. OmnpeneneHne MOIIHOCTH
AJEKTPUYECKOTO TOKA, BBIIEIAEMON Ha pe3ucTope.
UccnenoBanue 3aBUCUMOCTH CHJBI TOKa, HIYILETO
yepe3  JaMIIOYKy, OT HalpsDKEHHWsT Ha  HeEl.
Onpenenenue KIIJ[ HarpeBarens. HMccinegoBanue
MarHUTHOT'O B3aUMOJIEMCTBUSI TOCTOSTHHBIX MarHUTOB.
N3ydeHne MarHUTHOrO MOJS MOCTOSHHBIX MAarHUTOB
npu ux o0beNMHEHUU U pasaeneHuu. Mccienosanue
JNEHUCTBUS AJNEKTPUYECKOr0 TOKA HAa MarHUTHYIO
cTpenky. OmnbIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTh
CUJIbl B3aUMOJICHCTBUS KAaTYLIKH C TOKOM M MarHura
OT CWJIbl TOKAa M HaIlpaBJICHHS TOKa B KaTyIIKE.
H3ydenue eiicTBUS MarHUTHOIO TOJI HAa MPOBOJIHUK
¢ TokoMm. KoHcTpyupoBaHue u usydeHue pabOThI
3IIEKTPOABUTATETIS. Nsmepenue KITZQ

SHCKTPOHBHFaTCHLHOﬁ YCTaHOBKHU. OTBITH 10




HCCeI0BaHHUIO SIBJICHUS 3JIEKTPOMATHUTHOU
WHIYKIWU: HCCIEA0BAHUE HW3MEHEHUUN 3HAYEHUs U

HampaBJICHUSA UHAYKIIUOHHOI'O TOKa

7.21

@dusnueckue SBICHUS B MPUPOJE: DJIEKTPHUECKUE
SABIIEHUST B aTrMmocdepe, BIEKTPUYECTBO HKHUBBIX
OpPraHu3MOB, MarHuTHOE Tojie 3eMiH, Jpeid
MIOJIIOCOB, POJb MAarHUTHOTO MO Uil JKU3HM Ha

3emiie, IOJIIPHOE CUSIHUE

7.22

TexHuuyeckre yCTpoHCTBa: JIEKTPOCKON, aMIIepMeTp,
BOJILTMETP,  PEOCTAaT, CUETYMK  DIEKTPUYECKOM
SHEPTHUH, AJIEKTPOOCBETUTEIILHBIE puOopHI,
HarpeBaTelbHBIE  AJIEKTPONIPUOOpPHI  (IIPUMEpHI),
AIIEKTPUYECKHE TPEAOXPAHUTEIH, JJICKTPOMATHUT,
AIIEKTPOJIBUTATENh IOCTOSHHOTO TOKAa, T'€HEPaTop

IIOCTOAHHOI'O TOKa

9 KJIACC

Kong

pasaciia

Kon

JJICMCHTA

[IpoBepsiemMbIe 3JIEMEHTHI CONEPKAHUS

MEXAHMNYECKUE ABJIEHUA

8.1

MexaHndyeckoe JIBHXKEHHE. MaTepI/IaJ'II)HaSI TOYKa.

Cucrema otcuéra

8.2

OTHOCHTENIFHOCTh MEXaHHYSCKOI0 JABHXXCHUA

8.3

PaBHOMepHoe HpHMOHHHeﬁHOG JABHUXXCHHEC

8.4

#H##Par##tHepaBHOMepHOE MPSAMOJIMHEIHOE
nBwxeHue. CpenHssi 1 MTHOBEHHAs CKOpPOCTb Tela

IIPY HEPAaBHOMEPHOM JIBH>KECHUH

8.5

VYckopenne.  PaBHOYCKOpeHHOE  NIPSIMOJIMHEWHOE

JIBYDKEHHE

8.6

#H##Par###CBoooauoe nagenne. OnelTe! [anunes




###Par###PaBHOMEpHOE NBUKEHUE 110 OKPYKHOCTH.

8.7 [Tepuon u yacrora obpauienus. JIuneitnas u yriosas
ckopocTu. LleHTpocTpemMuTenbHOe yCKOpeHue
8.8 ITepBoiii 3akoH HeroTOHA
8.9 Bropoii 3akoH HeroToHa
8.10 Tpetuii 3akoH HproToHa
8.11 #H##Par##H#1 [pyuHIIMT CyNeprno3uliuy CUIT
8.12 Cuiia ynpyroctu. 3akoH ['yka
813 #HH##Par##H##Cuna TpeHUs: Cuila TPEHUS CKOJIbXKEHHS,
. CHJIa TPEHUS MTOKOS, IPYTHE BUABI TPCHHS
%14 ##tPar#H##Cunia  TSKECTM W 3aKOH BCEMHPHOTO
' TArOTEHUS. Y CKOpEeHHE CBOOOAHOIO NaJeHus
815 JBmxenne mmaner Bokpyr Comnua. Ilepsas
' KOCMHUECKas CKopocTh. HeBecoMOCTh U meperpy3ku
8.16 PaBHOBecue MarepHasbHOM TOYKH. AOCOJIIOTHO
' TBEPIIOE TEIO
###Par##PaBHoBecue TBEPIOrO Tena c
8.17 3aKpEIJIEHHOM OCBhIO BpallleHUs. MOMEHT CHJIBL.
LenTtp TsxKECTH
8.18 Wmnynsc tena. M3menenue wummyinsca. Mmmyisc
' CHUJIBI
8.19 3aKOH COXpaHEHHUsI UMITyJIbCa
8.20 #H##HPar###PeakTUBHOE NBUKEHUE
8.21 Mexanundeckasi paboTa ¥ MOIITHOCTh
829 PaGota cun Tskectd, ynpyroctd, TpeHus. CBsi3b
' SHEPrUU U paboThI
823 [loreHunanbHass BSHeprus Teda, MOAHITOrO HaJ
' MOBEPXHOCTBIO 3eMJIU
8.24 IToTeHunanbHas SHEPrusl CKATOU MPYKUHBI
895 ###Par###Kunernueckas  sHeprua. Teopema o

KHHETHY eCKOM OHCPIrun




8.26

HH##Par###3akoH COXpaHEHUS MEXaHHYECKON

SHEPruu

8.27

[TpakTueckue paboTHI:

Onpenenenne CpeiHEd  CKOPOCTH  CKOJIbKEHHUS
Opycka WM JBW)KEHHsS IIapuKa IO HAKJIOHHOH
mwiockoctu. OnpeneneHue yCKOpeHHs Tela Ipu
PaBHOYCKOPEHHOM  JBMKEHMM TI0  HAKJIOHHOM
TJIOCKOCTH.

HccrnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHHU IpU
PaBHOYCKOpPEHHOM  JIBIDKEHHMH 0e3  HayaJlbHOU
CKOPOCTH.

[TpoBepka rumoresbl: €ciad HpU PaBHOYCKOPEHHOM
JBUKEHUM 0€3 HayaJdbHOU CKOPOCTHU IyTH OTHOCSITCS
KaK psag HEYETHBIX YHCEN, TO COOTBETCTBYIOLIHE
MPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccrnenoBanne  3aBUCHMOCTH  CUJIBI  TPEHHS
CKOJIb)KEHHSI OT CHUJIbl HOPMAJIbHOT'O JIaBJICHUS.
Ompenenenne KodPPUIIMEHTA TPEHHUS CKOJIBXKEHUSI.
Onpenenenne XECTKOCTH MNpykHUHBL. OnpenencHue
paboOThI CHUJIBI TPEHUS MPU PAaBHOMEPHOM JIBIKCHUU
Tena o TOPU30HTAJIbHON MIOBEPXHOCTH.
Omnpenenenne pabOTHI CHIIBI YIPYTOCTH MPU MOAbEME
rpy3a C UCIOJIb30BAaHUEM  HEMOJABI)KHOTO U

IIOABHXKHOI'O 0JI0KOB

8.28

dusznyeckue SBICHUS B npupoaec: IMPUIIMBbI U
OTJIMBBI, JBHXCHUC IIJIAHCT Conneunoit CUCTEMBI,

PCAKTUBHOC IBUKCHUC )XUBBIX OPraHu3MOB

8.29

TexHuueckue yCTpPOWCTBA: CHUIAOMETP, AATUUKH

IIOJIOXKEHUS, PACCTOSHUSA U YCKOPEHHUS, paKEThI

MEXAHWYECKUE KOJIEBAHM S 1 BOJIHBI

9.1

KonebatensHoe JIBUKECHHUE. OcCHOBHEBIE
XapaKTEPUCTUKU  KOJeOaHWil: Tepuojd, YacToTa,

aMILIMTyda




9.2

MartemaTuueckuii M NPYKUHHBIA  MasTHHKHU.
[IpeBpamienne  3HepruM  OpuU  KoJeOATEIHLHOM

JABHUXXCHUU

9.3

3aryxatomue Konedanus. BolHyXeHHbIE KOeOaHus.

Pe3onanc

94

Mexannyeckre BONHBL. (CBOHCTBA MeEXaHHMYECKUX
BOJH. [IpomosibHble M momnepedHble BOJMHBI. J{iMHA
BOJHBI M  CKOPOCTb €€  pacrnpoCTpaHEHHS.
MexaHn4YecKkue BOJIHBI B TBEPIIOM Tene,

celiCMHYEeCKHE BOJIHBI

9.5

3Byk. ['poMKocCTh U BbIcOTa 3ByKa. OTpakeHHe 3ByKa

9.6

Wubpa3Byk U yabTpa3ByK

9.7

[TpakTueckue paboOTHI:

OmnpeneneHue 4YacToThl M IEpUOAa KoJjeOaHHM
MaTEeMaTUYECKOI0 MasTHHKA.

OnpeneneHre 4YacToThl M IepuoAa KoseOaHUil
MPYKUHHOT O MasiTHUKA

HccrnenoBanre 3aBUCHMOCTH TepUoNa KOJICOaHHM
MOJABCIICEHHOIO K HHUTH TIpy3a OT JUIMHBl HUTH.
HccnenoBanue 3aBHCMMOCTH Tepuoja KoJeOaHHi
NPYKUHHOTO MasTHHKa OT macchl rpysa. IIpoBepka
HE3aBUCUMOCTM  Ilepuoja  KojebaHM  Tpy3a,
MOJBELICHHOIO K HUTHU, OT MacChl Ipy3a U KECTKOCTU
npyXKuHbl. HM3MmepeHue yCKOpeHMsI CBOOOIHOTO

HagcHus

9.8

@Ou3n4YecKne SBJICHUS B npupoac: BOCHPUATUC
3BYKOB JXUBOTHBIMHU, 3CMJIICTPSACCHHUEC, CEHCMHUYECKHE

BOJIHBI, IIYHAMU, 3XO0

9.9

TexHuueckre ycTpOMCTBA: 3XOJOT, HMCIOJb30BAHUE

yIbTPa3ByKa B OBITY U TEXHUKE

10

OJIEKTPOMATHUTHOE IIOJIE N DJIEKTPOMAI'HUTHBIE

BOJIHbI

10.1

DNEeKTPOMarHuTHOE oJIE. DNeKTpOMarHuTHhIE




BOJIHBI. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH
10.2 [IIkaya 371€KTPOMAarHUTHBIX BOJIH
103 OnexTpoMarHuTHas npupoja cseta. CKOpocTb CBeTa.
' BonHoBBIE CBOMCTBA CBETA
[TpakTyeckue paboTHI:
10.4 N3ydyeHne CBOMCTB 3JIGKTPOMAarHUTHBIX BOJH C
MIOMOIIBI0 MOOUITBHOT O TenedoHa
®dusnyeckne SBICHUS B TpPUPOAE: OHOIOTHYECKOE
10.5 JIecTBME  BUAMMOIO,  YJIbTpa(UOIETOBOrO U
PEHTI€HOBCKOI' O U3JIy4ECHHU
10.6 TexHuueckue YCTpOMCTBA: UCIIOJIb30BAHUE
' JIEKTPOMArHUTHBIX BOJIH JJIs1 COTOBOM CBSI3U
CBETOBBIE ABJIEHUA
11.1 JlyueBas monens cBeta. Mcrounuku cBeta
11.2 [IpssMonuHeHOE pacpOCTpaHEHHE CBETA
113 Otpaxxenne cBera. Ilnockoe 3epkanio. 3akoH
' OTpa’KEHHUs CBETa
114 ITpenomiienre cBera. 3aKOH NIPEIOMJIEHUS CBETa.
' [TonHOE BHyTpEHHEE OTPAKEHUE CBETA
11.5 JInnza. Xopx ytydeii B JIMH3E
116 OnTHnueckas cucrema (oToarnmnapara, MUKpOCKOIa U
11 ' TejnecKona
117 I'maz xak onThueckas cucrema. biau3zopykocTs u
' JAIIbHO30PKOCTh
Paznoxenue Oemoro cBeta B crnekrp. OnbIThI
11.8 Hptorona. CrnoxeHue  CHEKTpajJbHBIX  I[BETOB.
Hucnepcus csera
[TpakTHueckue paboTHI:
###Par###lccnenoBanue 3aBUCUMOCTH yria
11.9 OTpa)XEHUS CBETOBOTO JIy4ya OT yIJia HaJlcHUSA.
#iHtPar#HH#3yueHne XapaKTepUCTHK H300pakeHUS
IIpeaMeTa B IIJIOCKOM 3€pKajle.




###Par###lccnenoBanue 3aBUCUMOCTH yria
IPEIOMJICHHUS] CBETOBOI'O Jyda OT YIJla HaJeHUs Ha
IPaHULE «BO3YX — CTEKJION.
###Par### [ lonydenne n300pakeHU € MOMOIIBIO
coOuparoien JTUH3BI.
#i#HtPar#H##Onpenenenne (GOKYCHOTO PACCTOSIHHS U
ONTUYECKON CUJIbI COOMPAIOIEH JIUH3HI.
#H##Par###OnbBITEl O pa3IOKEHUIO OEIoro CBeTa B
CHEKTP.
#HiHtPar#H##ONBITBI IO BOCIIPUSATHIO LIBETA IPEIMETOB
IIPU UX HAOJIIO/IEHUU Yepe3 [IBETOBbIE (PUIIBTPBI
duznueckue ABJICHUS B mpupoze: 3atMmenust ConHia
11.10 n Jlynsl, 1Bera TEJ, ONTUYECKHE SBJCHUS B
atmocdepe (BeT HeOa, pedpakius, paayra, MUPax)
111 TexHuyeckue  yCTpOWCTBAa:  OYKH,  IIEPUCKOI,
' doroanmapaT, ONTHYECKHE CBETOBOIBI
KBAHTOBBGIE ABJIEHUA
121 Omnwitel Pezepdopna u mmanerapras MOJIENb aToma.
' Mogenb aToma bopa
12 Hcnyckanue u MOrjoieHue cBera arToMoM. KBaHTEI.
. JInHelyatele ClIEKTPBI
12.3 PagnoaktuBHOCTE. Asb(a, OeTa- U raMMa-u3JIydeHUs
124 Crpoenne aromHoro sapa. HykionHas wmojnens
' aTOMHOrO sizpa. M3oromnsl
12
125 PaguoakTuBHbIE MIpeBpaLCHUS. [lepuon
' M0JIypacraia aTOMHBIX si7ep
126 SnepHble peakuuu. 3aKOHbBI COXPAaHEHUs 3apsiA0BOrO
' Y MacCOBOT'0 YU CEN
OHeprust CBsi3u aTOMHBIX siaep. CBsi3b Macchl U
12.7
SHEPrUuu
128 Peakumu cuHTe3a u npenenus suep. McrouHukum
' sHepruu CoHIa U 3BE37




12.9

Snepnas osHepretuka. JleiicTBUEe paaMOaKTUBHBIX

I/ISJ'IyLICHI/Iﬁ Ha JXUBBIC OPraHU3MbI

12.10

[TpakTueckue paboTHI:

HabmoneHne CIUIOMIHBIX M JMHEHYaTBIX CIEKTPOB
U3ITy4YEeHHUSL.

HccnenoBanue TPEKOB: U3MEPEHUE SHEPTUH YACTULIBI
10 TOPMO3HOMY ITyTH (110 oTorpadusim).

W3mepeHne painoakTUBHOTO oHa

12.11

dusnueckue SBJICHHUA B IPUPOLE: €CTECTBEHHBIN
pazOaKTUBHBIN ¢on, KOCMHUYECKHE  JIyYH,
pPaZlMOAKTUBHOE U3IIy4yeHHE NPUPOIAHBIX MHUHEPAJIOB,
JICCTBUE PaJVOAKTUBHBIX M3Jy4YEHHM Ha OpPraHU3M

YCJIOBCKAa

12.12

TexHuueckue YCTpOMCTBA: CIIEKTPOCKOII,

WHIUBUIyaldbHBIN 103UMETpP, Kamepa Buiibcona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3VJBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJIBHON
IMPOT'PAMMBI OCHOBHOI'O OBIIIET'O OBPA3OBAHMUSI

Kon
NPoBEPSIEMOT0
TpeOOBaHUS

IIpoBepsieMbie TPeOOBaHUS K NPEAMETHBIM pe3y/1bTaTam
0a30BOTr0 YPOBHSI OCBOEHHSI OCHOBHOI 00pa30oBaTeJbHOM
NPOrpaMMbl OCHOBHOTI0 00111ero o0pazoBanus Ha ocHoBe PT'OC

[Tonumanue pomu (u3MKM B HAYYHOM KapTUHE MUDA;
cOpMHUPOBAHHOCTh 0a30BBIX MPEICTABICHUNH O 3aKOHOMEpPHOI
CBSI3M M [103HABAEMOCTHU SIBJIEHUM MPUPOJIbI, O POJIM IKCIIEPUMEHTA
B (usmuke, o cucreMooOpasywooield poau (U3NKH B Pa3BUTUU
€CTECTBEHHBIX HAayK, TEXHUKM M TEXHOJIOTMM, 00 »3BOJIIOLMU
($u3HUeCcKNX 3HAaHUN U UX POJIH B I[€TOCTHON €CTECTBEHHOHAYUYHOMN
KapTUHE MHpa, O BKJIAJC POCCHMCKHX W 3apyOSKHBIX YUEHBIX-
GU3MKOB B  pa3BUTHE HAyKH, OOBICHEHHWE IIPOI[ECCOB

OKPY’KaIOILEr0 MUpPa, PA3BUTUE TEXHUKU U TEXHOJIOTUU

3HaHUA O BUJAAX MaTepuu (BELIECTBO WM T0JIE), O JBUKEHHMM Kak
cioco0e CyIlecTBOBaHUS MaTepuu, 00 aTOMHO-MOJIEKYJISPHOMN
TEOPUU CTPOEHUS BEIIECTBa, O (PU3UUECKOW CYHIIHOCTHU SBJICHUI
npupoabl  (MEXaHMYECKHX, TEIUIOBBIX, OJIEKTPOMAarHUTHBIX U
KBAHTOBBIX); YMEHHE pa3JIM4aTh SBJICHUS TII0 OINHUCAHUIO UX
XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB, JE€MOHCTPUPYIOIIUX
naHHOe (PU3UYECKOE SIBJICHUE; YMEHHE PACIIO3HABAaTh MPOSIBJICHUE
W3YYEHHBIX (U3NYECKHUX SIBJICHUN B OKPYXKAIOIIEM MHUPE, BBIIEIAA

UX CyIIeCTBEHHBIEC CBOMCTBA (IPU3HAKK)

Brnanenne ocHoBaMM NMOHATUWHOIO ammapara U CUMBOJIUYECKOI O
si3bIKa (PU3UKM M UCIIOJIL30BAHUE UX JIJIs pEIICHUsT YIeOHBIX 3a/a4,
YMEHHE XapaKTepHU30BaTh CBOMCTBA Tell, (U3HYECKHE SBICHUS U
MPOIIECCHl, HCHOJB3ys (YyHAAMEHTAJIbHBIE H OMIUPUUYECKUE

3aKOHBbI

VYMeHne OmnuchBaTh HN3YUYCHHBIC CBOMCTBA TE€I U (bI/I3I/I‘-I€CKI/I€

SABJICHH, HCIIOJIb3Ys (I)I/I3I/ILICCKI/Ie BCIIMYHNHBI

BJIaILCHI/IC OCHOBaMH MCTOAOB HAYYHOI'O IIO3HAHUA C y‘-IéTOM




coOnrofeHuss  mpaBwi  0O€30MacHOro  Tpyda:  HaOoJeHue
(bU3NYEeCKUX SBJICHUI:

YMEHHE  CaMOCTOSATENFHO  COOHMpaTh  JKCIIEPUMEHTAIBHYIO
YCTaHOBKY W3 JAaHHOTO Habopa 00OpyAOBaHHS MO WHCTPYKIIHH,
ONMUCHIBATh XOJA OMNbITA U 3alHChIBAaTh €ro0  pPE3yJbTaThl,
(bopMyITUpPOBaTH BHIBOJIBI,

MPOBEJCHUE TMPSAMBIX M KOCBEHHBIX HW3MEpPEHHH (U3MYECKUX
BEIIMYHMH: YMCHHE IUIAHHUPOBATh HW3MEPEHUsS, CaMOCTOSTEIBHO
coOupaTh HKCIEPUMEHTAJbHYI0 YCTAaHOBKY [0 HMHCTPYKIIHUH,
BBEIYHCIIATh 3HAYECHUE BEIWYMHBI M AHAIM3HPOBATH IOJyYCHHBIE
pe3yabpTaThl ¢ YYETOM 3aJaHHOM MOTPEHIHOCTH pPE3YJIbTaTOB
U3MEPEHNN;

MPOBEIACHUE HECIOXKHBIX HKCIEPHUMEHTAJIbHBIX HCCIENOBaHUN;
CaMOCTOSITENTbHO COOMpATh SKCIEPUMEHTAIFHYIO YCTAaHOBKY H
MNPOBOAUTH HCCIENAOBAaHHWE IO HWHCTPYKLUHHU, MPEICTABIATh
MOJTYYECHHBIC 3aBHCUMOCTH (PU3NYECKUX BEJIWYMH B BHJIC TAOIHII U
rpauKoOB, yYUTHIBATH IOTPENIHOCTH, JelaTh BBIBOJBI IO

pe3yJibTaTaM Hcciael0BaHus

[ToHumaHue XapaKTepHBIX CBOMCTB  (u3uueckux Mopeneit
(MaTepuanbHasi TOYKa, aOCOMIOTHO TBEPHOE TENO, MOACIHU
CTPOEHUS Ta30B, JKUAKOCTEW U TBEPABIX TEJ, IUIAHETapHAsI MOJEb
aToMa, HyKJIOHHAasi MO/I€NIb aTOMHOTO S7jpa) U YMEHUE NPUMEHATh

ux s O0OBSICHEHHS (I)I/ISI/I‘IGCKI/IX npoueccoB

YMeHue o0bACHATh (PU3MUECKHE TPOLIECCH U CBOMCTBA TEJ, B TOM
4lyCl€ U B KOHTEKCTE CHTyallMdl IPAKTHUKO-OPHUEHTHPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABIISTH IPUYMHHO-CIEICTBEHHBIC
CBSI3U U CTPOUTH OOBSCHEHUE C ONOPOM Ha M3Yy4YEHHbIE CBOIICTBa
¢u3nyeckux sBJICHUH, (pU3HUECKHE 3aKOHbI, 3aKOHOMEPHOCTH U

MO TN

YmMmenue pemarts pacu€THpie 3a7a4yu (Ha 0aze 2 — 3 ypaBHEHUN),
UCTONB3Ysl 3aKOHBI M (OPMYJBI, CBS3bIBAIONIME (UIUIECKHIE
BCIMYHWHBI, B YaCTHOCTH, 3allMCbIBATb KPATKOC YCJIIOBHC 3ada4H,
BBISIBJISITh HEJOCTAIOIINE JIaHHBIE, BRIOMPATh 3aKOHBI U (hOPMYIIHI,

HCO6XO)II/IMBIC JJI eé peuICHUsA, HCIOJIb30BATh CIIPABOYHBIC




JaHHbIC, MPOBOJUTH PACYETBl M OLEHHBATh PEATHCTUYHOCTH
MOJIYYCHHOTO  3HAYeHUsS  (U3UYECKOM  BEJIWYWHBI; YMEHHUE
OTIPEACISITh PAa3MEPHOCTh (PU3UUECKON BEITUYMHBI, TMOIYYECHHOU

IIpY PELIEHUN 3a1a49K

YMeHue XxapakTepu3oBaTb IPUHLUINBLI JEHCTBUS TEXHUYECKHUX
YCTPOWCTB, B TOM 4HCJE OBITOBBIX MPHUOOPOB, U MPOMBILIUIEHHBIX
TEXHOJIOTHYECKHX MPOLIECCOB 110 UX ONHUCAHUIO, UCIOJIb3Ysl 3HAHUS
0 CBOMCTBaxX (U3MYECKUX SBICHUI U HEOOXOIHWMBIE (PU3UYECKUE

3aKOHOMCPHOCTHU

10

VYMeHue ucnoiab30BaTh 3HaHUS O (U3MYECKUX SBICHUAX B
MIOBCEJAHEBHOM JKM3HU JUId oOecriedeHuss O€30MacHOCTH IpU
oOpalieHu ¢ OBITOBBIMM  NpUOOpaMM U TEXHHYECKUMHU
YCTpOWCTBAMM, COXPAaHEHHUS 310pOBbSi U COONIONEHHS HOPM
9KOJIOTUYECKOr0 MOBEIEHMSI B OKpYXalollel cpene; MOHUMaHHE
HEOOXOIUMOCTH PUMEHEHHUS TOCTHKEHUH (PU3MKU U TEXHOJOrMi

AJI palluOHAJIBHOI'O IIPHUPOAOITI0JIb30BAHUA

11

OmnseIT moucka, npeoOpa3oBaHUs W TPEACTABICHUS HHPOpPMAIUU
(GHU3MUECKOro Coep)KaHusl C HCIOIb30BAHUEM HH(POPMAILMOHHO-
KOMM YHUKATHUBHBIX TEXHOJIOTHIA; yMEHue OLICHUBATH
JOCTOBEPHOCTD MOJYYEHHON MH(OpMaliy Ha OCHOBE UMEIOIINXCS
3HAHUN U JONMOJHUTEIBHBIX MCTOYHUKOB; YMEHHE HCIIO0JIb30BaTh
IpU  BBIOJHEHWH YYEOHBIX 3aJaHU  HAYYHO-TIOMYJISPHYIO
JIUTEpaTypy (U3NUYECKOro COIEp)KAHMsI, CIIPAaBOYHbIE MaTEpHUAJIbl,
pecypcsl cetu MHTepHer; BiageHue 0a30BbIMH  HaBbIKaMU
npeoOpazoBaHusi MH(OpPMALMKU M3 ONHOM 3HAKOBOH CHUCTEMBI B
ApYTyI0; YMEHHE CO3[aBaTh COOCTBEHHBIE MUCbMEHHBIC U YCTHBIC

COO6H_IGHI/I$I Ha OCHOBC I/IH(bOpMaLII/II/I N3 HCCKOJIBKUX HCTOYHHUKOB




HEPEYEHD 2JIEMEHTOB COAEPXAHMUS, IIPOBEPAEMbIX HA

OI'2 10 ®PU3UKE
Kon IIpoBepsieMblii 3J1IEMEHT COAEPKAHUS
1 MEXAHUWYECKUE SBJIEHUA
L1 Mexannueckoe JBM)KEeHHE. MarepuanbHas Touka. (Cucrema oOTcyéra.
. OTHOCUTENBHOCTD JIBUXKEHUS
PaBHOMepHOEe M HepaBHOMepHOe JBIKeHHe. CpemHsisi ckopocTs. Dopmyna
1.2 JUTSL BBIYUCIICHUS CPETHEN CKOPOCTH: V = S/t
PaBHOMEpHOE TpsIMONIMHENHOE NBUKEHUE. 3aBUCHUMOCTh KOOPAMHATHI Teja
OT BPEMEHHU B CiIy4ae paBHOMEPHOTr'O MPSIMOJIMHEHHOrO IBUKEHUS:
13 (1) =x,+vt
I'paduku 3aBUCMMOCTH OT BPEMEHHU [Jisl MPOEKUUU CKOPOCTH, MPOEKIUU
NepeMeIIeHNs, MyTH, KOOPAMHATHI IpPU PABHOMEPHOM MPSIMOJUHEHHOM
JBIKEHUU
3aBUCHUMOCTh KOOpPAMHATHI Tella OT BPEMEHHU B Cllyuyae PaBHOYCKOPEHHOTO
OPSMOJIMHEHHOrO IBUKEHUS:
2
Se(f) =vo, #1+ay+ ;
2
@opMynbl AJ TPOEKUUU TepeMelIeH s, MPOESKIIMH CKOPOCTH M MPOEKIINU
YCKOPEHHMS IPU PABHOYCKOPEHHOM MPSAMOJIUHEIHOM JBUKEHUMU:
;2
1.4 s.(D=yy, -t+a,- 3
U.\'(f] =Up, +a, L,
a.(f) =canst,
U:.'r: - le: =la.s,
I'paduky 3aBUCMMOCTH OT BpPEMEHH AJIS MPOCKIUU YCKOPEHHS, MPOSKIUU
CKOPOCTH, MPOEKLIUU MEPEMEIICHUs, KOOPAUHATHI MpPH PaBHOYCKOPEHHOM
NPSIMOJIMHEUHOM JIBUKEHUU
s CBoboanoe manenue. @OpMyIibl, OMUCHIBAIONINE CBOOOAHOE MAaJCHHE Tela

M0 BEPTUKAIHA (I[BI/I)KCHI/Ie TCJIa BHU3 WJIM BBEPX OTHOCUTCIIBHO MMOBCPXHOCTH




3emiu). I'paduku 3aBUCHUMOCTH OT BpeMEHHM JUIsl MPOEKIHH YCKOPEHUs,
OPOEKIUU CKOPOCTH M KOOPAMHATHl HMpPH CBOOOAHOM NAJEHUM Tea I10

BEPTUKAIN

CKOpOCTh PaBHOMEPHOI'O [IBM)KEHMs Tela Mo OKpyxkHocTH. HampaieHue
CKOPOCTH.

dopMmyna il BRIYUCIEHUSI CKOPOCTH Yepe3 pajnyc OKPYNKHOCTH M MEPUOJ

oOparnieHus:
2mR
L=
T

HeHTpOCTpeMI/ITGHBHOC YCKOpPCHHUC. HanpaBneHI/Ie HOEHTPOCTPEMHUTCIILHOT'O

1.6 yckopenus. DopMyiia i BBIYUCIEHUS YCKOPEHHUS:
2
a. = L
"R
®opMmyiia, CBS3bIBAIOIIAs IEPUOJ] U YACTOTY OOpallleHus:
V= !
T
Macca. ITnotHocts Bemecra. @opMyia i1l BBIYUCICHUS INIOTHOCTH:
b= m
1.7 V
1.8 Cuna — BexropHas ¢pusndeckas BenuunHa. CloXKeHne Cuil
1.9 SBnenue unepunu. I[lepoiit 3akoH HeroToHa
Bropoii 3akon HeroTona:
F=m.d
1.10

COHaHpaBJ'IeHHOCTB BCKTOpa YCKOPCHUA TCJIa U BEKTOpA CUJIBI,

JEUCTBYIOILEH HA TEJIO

1.11

Bzaumoneiictue tein. Tperuit 3akon HerotoHa:

Fy y=-F_,




TpeHI/Ie IMOKOSA U TPECHUE CKOJILKCHUS. CDOpMyJ'Ia AJI1 BBIYUCICHUA MOOYJIA

CUJIBI TPCHHUS CKOJILXKCHUA:

1.12 F_=u-N
= H
Hedopmarus tenma. Ympyrue u Heympyrue aedopMmanuu. 3aKOH YHOPyroiu
nedopmaruu (3axoH ['yka):
1.13 F=lk-Al
BcemupHoe Tarorenue. 3akOH BCEMUPHOI'O TATOTEHHUS:
My -1,
F=G.-—1 _2
R
Cuna TsxecTd. Y CKOpEHHE CBOOOIHOTO MaICHUS.
1.14
dopmyna s BBIYUCICHUS CUJTBI TSHKECTH BOM3U moBepxHocTu 3emn: F =
mg.
JBuxenue nianet Bokpyr Connua. [lepBast kocMuueckast CKOpOCTb.
HesecomocTs u neperpysku
Nwmmynbe Tena — BeKTopHast pu3ndecKas BENUIHHA.
1.15 P=mi
Nmrmynbe cuctemsl Ten. 3MeHenne ummynbca. IMIynbc CHITbl
3aK0H COXpaHEHHS UMITYJIbCa JJIsl 3aMKHYTON CHCTEMBI TEIT:
1.16 D=nyU +m, Uy =const
PeakTruBHOE 1BUXKEHHE
Mexanunueckast padora. @opmyna 115t BBIUUCIEHUS paOOThI CHIIBIL:
A=Fsooso
MexaHn4ueckast MOILHOCTb:
1.17
A
N==
r
118 Kunernueckast u noreHunansHas sueprusi. ©opmyna 1uist BIYMCICHUS

KUHETHY eCKOM OHCPIruu:




.l'.ill‘.'_i'2
BT

TeopeMa o kuHeTrueckou 3Heprun. Dopmyna aJist BBIYUCIEHUS

MOTEHIUAJIbHON 3HEPTUHU TeJia, TOAHATOr O

HaJg 3eMIIEH:

E,=mgh

MexaHnueckast SJHEprus:

E=E;+E p
1.19 3aKOH COXpaHEHUs MeXaHuuecKoil aHepruu. ®opmyrna it 3aKoHa
COXpaHEHMSI MEXaHUYECKOM JHEPruu B OTCYTCTBHE CUJI TpeHUA: E = const.
[IpeBpalieHrie MEXaHMYECKON PHEPTUU IPU HAJTUYUU CUJIbI TPEHHUSL.
[IpocTbie MeXaHU3MBI. «30JIOTOE TPABHIIO» MEXAHUKH.
Peruar. Moment cuiel: M - FL.
YcioBre paBHOBECHUS phlUara:
M +M, +..=0
1.20
[TonBmxHBIN 1 HenoaABMXHBINA 0710ku. KIT/I mpocThix MexaHNU3MOB,
n= A‘E[ME:&E&.H
Aaarpaqemaﬂ
JaBneHnne TBEpOro TENA.
®opMyia 17151 BBIUUCIIEHUS JaBJIE€HUs TBEPAOro Tea:
F
P= 5
101 JaBnenue raza. AtmocdepHoe qaBiaeHuUE.
' I'mapocTtatuueckoe qaBiaeHUE BHYTPU KUJIKOCTH.
®opMmyina 17151 BBIUUCIICHUS JaBJIE€HUS BHYTPU KUJIKOCTHU:
P=pgh+Puy,
1.22 3akoH [lackansa. ['mapaBnuyeckuii mpecc
1.23 3akoH Apxumena. dopmyna Uid ONPEAEICHUS BBITAIKUBAIOIICH CHIIBI,




JEHCTBYIOIIEH Ha TEJO, IOrPYKEHHOE B )KUIKOCTh WU ras:

YcnoBue naBanus Tena. IlnaBanue CyI0OB U BO3AYXOIlJIaBAHUEC

1.24

MexaHnndeckue KoyieOaHus. AMIUHTYA, TEPUOJ U YacTOTa KONeOaHHIA.

dopmya, CBA3BIBAIONIAS YACTOTY U TIEPU O/ KOIeOaHUH:

1.25

MaremaTuyeckuil U NPYKUHHBIM MasTHUKU. [IpeBpamieHue sHepruu mnpu

Ko0JIe0aTEILHOM JABUXXCHHNH

1.26

3aTyxa}01uI/Ie KoJIeOaHMsI. BBIHY)K,HCHHBIC koyiebanus. Pesonanc

1.27

MexaHuueckre BOJIHEIL. HpOI[OJ'IBHBIC " IMOIICPCUYHBIC BOJIHBI. ,HJ'II/IHa BOJIHBI U

CKOPOCTh PaCIIpOCTPaHCHHUS BOJIHBI:

L=v-T

1.28

3ByK. ['poMKOCTh M BbICOTA 3ByKa. OTpa)k€HNE 3BYKOBOM BOJIHBI HAa I'PAHULE

nByx cpen. UHdpa3Byk u yIpTpa3Byk

1.29

IIpakmuueckue pabomuol

N3mepenune cpenHell MIOTHOCTH BEUIECTBA; apXUMEAOBOM CUJIIbI; )KECTKOCTH
NPYKUHBI; KO(GOUITEHTA TPEHUSI CKOIBKEHUS; paOOThI CHIIBI TPEHUS, CHIIBI
YIPYTrOCTH; CPEAHEN CKOPOCTH JBUKEHMsI OpycKa IO HaKJIIOHHOM MJIOCKOCTH;
YCKOpeHUs: Opycka NMpH ABM)KEHHH MO HAKJIOHHOM IUIOCKOCTH; Y4acTOTHI U
nepuosna KojebaHMIl MaTeMaTHYecKoro MasTHHKA; YacTOThl M Mepuoja
KolieOaHU TPY)KMHHOTO MAasTHUKA; MOMEHTa CHJIbI, JEHCTBYIOLIETO Ha
peryar; pabOTbl CHJBI YHOPYrOCTH IpU MOAbEME TIpy3a C TOMOIIbIO
HEMOABM)XHOIO OJI0Ka; pabOoThl CHUJIBl YHPYTOCTH IpU MOABEME TIpy3a C
IIOMOIIIBIO MTOABM)KHOTO OJI0Ka.

HccnenoBanue 3aBUCUMOCTH apXUMEAOBOM CUiIbl OT 00bEMa MOrpyXKEHHOU
YacTU TeJa ¥ OT IJIOTHOCTU >KUAKOCTH; HE3aBUCHMOCTU BBITAJIKHBAIOLIEH
CHJIBI OT MaccChl Teja; CHJIbl TPEHHSI CKOJBKEHHSI OT CHIbI HOPMAaJHLHOTO
JaBJICHUS W OT pPOJAa IMOBEPXHOCTU; CUIIBI YIPYTOCTH, BO3HHUKAIOUICH B
IOpy’KHHE, OT CTEleHU JedopMaluu MPYKUHbI, YCKOpPEeHUs: Opycka OT yria
HaKJIOHA HalpaBisloIed; mnepuoga (4acToThl) KoJeOaHWH HUTSHOTO
MasiTHUKa OT JJMHBI HUTHU; Mepuojia KojebaHui mpyKUHHOTO MasTHHKA OT

MacCbl TIpy3a H XKECTKOCTHU NPY>XUHBI; HCCICAOBAHUEC HE3aBUCHUMOCTHU




nepuoja KoJieOaHWW HHUTSHOTO MAasTHHKAa OT Macchl rpysa. IlpoBepka

YCJI0BUA PaBHOBECCHUA pblyara

Qusuueckue s6NeHUs 6 nNpupooe. TPUMEPbl ABUKEHHUA C DPa3JIM4YHBIMU
CKOPOCTSIMM B JKMBOM M HEXMBOW NPHUPOAE, NEUCTBUE CHIIBI TPEHUS B

npupoac M TEXHUKEC, IMPUIMBBI W OTJIHUBBI, ABHUXXCHUC IIJIAHCT CoaHeuHoi

1.30 CUCTEMbI, PEAKTUBHOE JBHUKECHHE >KUBBIX OPraHU3MOB, DBIYArM B TeEJE
4enoBeKa, BIUsSHIE aTMOC(HEPHOro JaBJICHUS HA )KUBOH OpraHMU3M, IJIABAHHE
pBIO, BOCHPHSATHE 3BYKOB >KMBOTHBIMH, 3EMJIETPICEHHE, CEHCMUYECKUE
BOJIHBI, ITyHAMH, 3XO
Texnuueckue ycmpoucmea: CIUAOMETp, JaTYMKU MOJIOKEHUS, pACCTOSHUSA U
YCKOPEHMs, AMHAMOMETP, MOAUIMIIHUKHU, PAKEThl, pblyar, MOABUXHBIA U

131 HEMOJIBYXKHBIN OJIOKH, HAKJIOHHAS! TIJIOCKOCTh, MTPOCTHIE MEXAHU3MBI B OBITY,

. COOOMIAIOIINECS COCY/IbI, YCTPOMCTBO BOIOIPOBO/IA, TUAPABINY €CKUM TTPECC,
MaHOMETp, OapoMeTp, BHICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, JXOJIOT,
UCIOJIb30BaHUE YIBTPa3ByKa B OBITY U TEXHUKE

2 TEITJIOBBIE ABJIEHUA
OCHOBHBIE TOJIOXKEHUS MOJIEKYJISIPHO-KMHETUUECKOW TEOpUU CTPOCHUS

2.1 BelecTBa. Mojenn TBEPAOro, JXUIKOTO M Ta3000pa3HOro COCTOSHHI
BeniectBa. Kpucrannnueckue u amopgHbIe Tena

55 JBwxenune uyactuil BemecTBa. CBS3b CKOPOCTH JBHMIKEHUS YacTHI[ C

' TemmnepaTypoil. bpoyHoBckoe aBmxkeHue, nuddy3us

2.3 CMaunBaHUe ¥ KaWJUIIPHBIC SIBJICHUS

2.4 TemnnoBoe pacuIMpeHue U cxKaTue

2.5 TemnnoBoe paBHOBECHE

Y Buytpennsis sueprus. Pabora u Temonepenadya Kak crocoObl M3MEHEHUs

' BHYTPEHHEH dHepruu

2.7 Buabl Tennonepenayun: TemIonpoOBOAHOCTb, KOHBEKIUS, U3Iy4EHUE
HarpeBanue u oxnaxzaenue ten. KommuecTBo TemnoTel. YaenbHas
TEMJIOEMKOCTB:

2.8

O=cml(t,~t)
"0 3aKOH COXpaHEHHs PHEPruu B TEMJIOBBIX Mpolieccax. YpaBHEHHE TEIIOBOIO

OanaHca:




O +0, +..=0

2.10

Hcnapenne n koHjeHcauusi. MI3MeHeHWe BHYTPEHHEH >HEpPruu B IPOLIECCe
UCIIapeHusT M KoHjaeHcauuu. Kurnenwe XKUIKOCTH. YaenbHas TeioTa

napooOpaszoBanusi: L = Q/m

2.11

BrnaxxHocTs BO3yxa

2.12

[InaBnenne u xpucramumsanus. V3MeHEHHE BHYTPEHHEH OHEPrHUHM IIpU

IJIABJICHUU U KPpUCTAJIJIM3AalluH. VaenbHas TeNJIOTa MJIaBIICHUS:

2.13

BHyTpeHHsi1 SHeprus CropaHusi TOIJIMBA. YJAelbHAas TEIUIOTA CrOPAHMS

TOIUIUBA: ¢ = Q/m

2.14

[Ipunuuns! padots! TennoBbix Asurareneid. KI1/] TennoBoro nqurarens

2.15

Ipaxmuueckue pabomol

W3mepeHnne  ynenbHOM — TEIUIOEMKOCTH — METAJUIMYECKOr0  LUJIMHIPA;
KOJIMYECTBA TEIUJIOTHI, IIOJY4EHHOIO BOJOM KOMHATHOW TEMIIEPaTypBI
(UKCUPOBAaHHOM Macchl, B KOTOPYIO ONYIIEH HAarpeTbli IHIHHID,
KOJIMYECTBA TEIUIOTHI, OTAAHHOI'O HArpeThIM LMIUHAPOM, IOCJIE OIyCKaHUs
€ro B BOJly KOMHAaTHOW TeMIlepaTypbl; OTHOCUTEIbHON BIAXKHOCTH BO31yXa;
YIEIbHOM  TEIUIOTHl  IUIABJIECHHA  Jbda. VccnegoBaHue  M3MEHEHUs
TeMIIepaTypbl BOABI IPU Pa3IMUYHBIX YCIOBUSX; SIBJIEHHs TelJooOMeHa Ipu

CMELIMBAaHUHU XOJIOMHON U TOPSYEH BOJBI; IIPOLIECCA UCIIAPEHUS

2.16

Qusuyeckue sGlenuss 6 npupode: TIOBEPXHOCTHOE HATSHKEHHE U
KalMUWJUIAPHBIC SBJICHUSA B IIPUPOAC, KPUCTAJIBI B HPUPOAC, HIITYUYCHHC
Connia, 3aMep3aHue BOZOEMOB, MOpCKHE Opu3bl; 00pa3oBaHHE PpOCHI,

TyMaHa, UHesl, CHera

2.17

Texnuueckue  ycmpoiicmea:  KalWULIPbl, NpPUMEpPhl  HCHOJIb30BaHUS
KPUCTAJLJIOB, JKUJIKOCTHBI TEPMOMETP, HAaTYUK TEMIEPATYpbl, TEPMOC,
CHCTeMa OTOILJIEHUS JJOMOB, TUTPOMETPBI, MICUXPOMETp, MapoBas TypOuHa,

JIBUraTellb BHYTPEHHET O CrOPaHUs




OJIEKTPOMAT'HUTHBIE ABJIEHWA

3.1 Onexrpuzanus Tell. J[Ba BUJa JIIEKTPUUYECKUX 3aps0B
3.2 B3anmMopeiictBue 3apskeHHbIX Tel. 3akoH KynoHa
33 3aKOH COXpaHEHUS JIEKTPUUECKOr 0 3apsaa
34 Onextpudeckoe nose. Hanpsxk€HHOCTh anexTpudeckoro nouss. [IpuHnmn
CYNEPIO3ULIUHU IJIEKTPUUECKUX TT0JIeH (Ha KaueCTBEHHOM ypOBHE)
35 Hocurenu »snexktpuyeckux 3apsaoB. JledcTBUE 3JIEKTPUUECKOrO MOJsS Ha
aneKTpuueckue 3apsaasl. [[poBOIHUKYN U TUAIEKTPUKU
[locTossHHBIN 37€KTpUUECKHl TOK. JlelcTBUA anekTpuueckoro toka. Cuia
Toka. HanpsokeHnue.
3.6 I=q/t,U=A/4
DIIEKTPUYECKOE COIPOTUBIICHHE. Y IETbHOE JJIEKTPUIECKOE CONPOTUBIICHUE:!
3.7 R = pl/S
3.8 3akoH Oma s ydacTka ssekrpuueckon nenu: I = U/R
[locnenoBaTenbHOE COEAMHEHUE TPOBOJHUKOB:
I, =1, U=U,+U,: R=R +R,
39 [TapannenbHOE cOeAMHEHNE TPOBOJHUKOB PABHOI'O COIPOTUBIICHHUS:
U=UgI=1+I;R=2.
2 2 2
CMelaHHbIE COEAMHEHNS TPOBOAHHUKOB
PaGoTa 1 MottHOCTb 35IeKkTpuyeckoro Toka. A = Ult, P = Ul
3.10
3akoH J>xoyns — Jlenua:
3.11 :
. O=I"-R-t
212 OneiT Opcrena. MarauTHoe moJie MpsIMOrO IMPOBOJHUKA C TOKOM. JIMHHMM
MarHMTHOW MHIYKIIUU
3.13 MaruuTHoe moJie MOCTOSHHOTO MarHuTa. B3aummonelcTBue NOCTOSHHBIX




MAarHuToB

3.14 JleficTBME MarHUTHOTO I10JI1 HA IPOBOJHUK C TOKOM

3.15 Omnbitel @apanes. SBneHue 3j1eKTpoMarHuTHOW nHAYKIKHK. [IpaBuio Jlenna
Ilpakmuueckue pabomuol
W3MepeHre 3JEKTPUYECKOTO  CONMPOTUBIEHHUS  PE3UCTOPa; MOLIHOCTHU
NEKTPUUECKOT0 TOKA; pabOThI 3JEKTPUYECKOr O TOKA.
HccnenoBanne 3aBUCMMOCTH CUJIBI TOKA, BO3HUKAIOLIETO B IPOBOJHHUKE
(pe3ucTophl, JamMmoyka), OT HaNpsHKEHHWS Ha KOHLAX MPOBOAHUKA;

3.16 3aBUCHUMOCTH CONPOTHBIIEHHA OT JJMHBI IPOBOJHUKA, IUIOLIAJU €ro
MONEPEYHOr0 CEUEHUS U YAEIbHOIO0 COPOTUBIICHHUS.
[IpoBepka  mpaBuia JUISL 3JIEKTPUYECKOr0 HalpspKeHUust  IpHU
MOCJIEIOBATEIbHOM ~COCJMHEHUM NPOBOAHUKOB; IpaBWUJia JJIs  CHJIbI
AJIEKTPUUECKOI0 TOKa IIpU NapauleIbHOM COEAMHEHUHU IPOBOIHUKOB
(pe3ucTophI U TAMITOUKA)
Qusuueckue sA6neHUss 6 npupode. SIEKTPUUECKUE SIBIEHUS B aTMmocdepe,

3.17 NEKTPUYECTBO KHUBBIX OPraHW3MOB, MarHUTHOE moye 3emiu, Japeid
MOJIFOCOB, POJIb MArHUTHOT'O TOJISL JJIS1 )KU3HU Ha 3eMiie, OJIAPHOE CUSIHUE
Texnuueckue ycmpouicmea: 3IEKTPOCKOI, aMIIEpMETp, BOJBTMETP, PEOCTarT,
CUETUMK DJIEKTPUYECKONW DHEPruHu, dJIEKTPOOCBETUTENBHBIE M PUOOPHI,

3.18 HarpeBaTeIbHbIE 3JIEKTPOI pUOOPHI (mpumepsr), JIEKTPUYECKHE
PEAOXPAaHUTEIH, IJICKTPOMArHUT, JJIEKTPOJBUTATENb IMOCTOSHHOIO TOKa,
reHepaTop MOCTOSTHHOTO TOKa

3.19 DnekTpoMarHuTHele BOJHBI. [1Ikana 3JieKTpoMarHuTHEIX BOJIH

3.20 JlyueBast Mmonenb ceta. [IpsmonuHeliHOe pacpoCTpaHEeHUE CBETa

3.21 3akoH oTpaxkeHus ceta. [1mockoe 3epkaino

3.22 [Ipenomnenue cBeTa. 3aKOH MPEIOMIICHUS CBETA

3.23 Hucnepcus cBeta

304 JInnza. Xon nyueii B tuH3e. @OKyCcHOE paccTosiHUE JIMH3bL. OnTHYecKas cujia

' muH3bl: D = 1/F

3.25 I'ma3 xak ontudeckas cucrema. ONTUYECKUE MTPUOOPHI
Ilpaxkmuyeckue pabomuol

3.26 ###Par#t#l13mepenne oNTUYECKOM CUIIbI cobuparomieil JMH3bI; (HOKYCHOTO

paccTosHMsS coOWparomield JWH3Bl (110 CBOMCTBY paBEHCTBa pa3MEpoOB




npenMera U U300pakeHus, KOraa MpeaMeT paclookeH B ABOMHOM (okyce),
1I0Ka3aTells IPEeIOMIIEHHS CTEKJIA.

###Par#t#llccnenoBanue cBoMCTBa U300paKEeHNUS, OJYYEHHOTO C IIOMOILbIO
coOmparomell THH3bI, H3MEHEHHUS! (DOKYCHOTO PACCTOSHUS ABYX CIIOKEHHBIX
JIMH3; 3aBUCUMOCTH YTJIa MPCIOMIJICHUS CBCTOBOI'O Jy4da OT YIJIa MMaACHUA Ha

I'paHUIEC «BO3AYX — CTCKJIIO»

Qusuyeckue senenus 6 npupode. 3atmenuss Connna u JlyHsl, 11BeTta Te,

327 OINTHYECKHE SIBJICHUS B aTMocdepe (IBeT Heba, pedpakius, paayra, MHPax)
308 Texuuueckue ycmpoticmea: OUYKH, TEPUCKON, (oToammapar, ONTHUYECKUE
' CBETOBOJIbI
4 KBAHTOBBIE ABJIEHU A
i1 PagmoaktuBHOCTh. Anb(a-, Oera-, ramMmma-uznydeHus. Peakuum anbda-u
' Oera-pacnaga
4o Omnwitel Pesepdopna nmo paccesnuro anbda-gactun. [lnanerapras mopens
. aToma
43 CocraB aTomHoOro sapa. Mzoronsl
4.4 [Tepuon nomypacmaa aTOMHBIX SJI€p
4.5 SnepHbie peakuyu. 3aKOHBI COXpaHEHHS 3apsAI0BOTO M MaCCOBOTI'0 YHCEN
Qusuueckue aA671eHUs 8 npupooe: €CTECTBEHHBIM pPaJuOaKTUBHBIA (OH,
4.6 KOCMHUYECKHE Jy4d, paJMOAaKTUBHOE H3IydeHHE MNPUPOAHBIX MHHEPAJOB,
JeicTBHE pali0aKTUBHBIX U3JyYEHHUI Ha OpraHu3M ueJoBeKa
47 Texuuueckue ycmpoticmea: CHEKTPOCKON, WHAMBUAYAIBHBIA JTO3UMETP,

KaMmepa BunbcoHa, sinepHas sHepreTuka




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukat 536171759065585446564790988547248581220572211442
Bnapgeney YyauHosa MHHa MeaHoBHa

OedctevTened C 21.10.2024 no 21.10.2025



http://www.tcpdf.org

		2025-09-26T11:02:19+0500




