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IHHOACHUTEJBHASA 3AIINCKA

[Iporpamma no ¢u3mKe Ha ypOBHE OCHOBHOT'O 00IIIETO 00pa30BaHus COCTaBIICHA Ha
OCHOBE TMOJIOKEHUH M TpeOOBaHMU K pe3ylbTaTaM OCBOCHHS Ha 0a30BOM YPOBHE
OCHOBHOM 00pa3oBaTenbHON Tporpammel, npeacrasieHHbx B GI'OC 00O, a taxxke ¢
yaétoM (pemepanpHOM pabouel mporpaMMbl BocuTaHus U KoHIlenuu mpenoaaBaHus
yueOHOoro npenmera « Pu3nkay.

Coneprxkanue mporpaMmbl 1o (pU3MKe HApaBIeHo Ha (POpMUpPOBAHUE €CTECTBEHHO-
HAyYHOM TPAMOTHOCTH OOYyYaloOlmUMXCSd M OpraHM3alHi0 U3y4YeHHs GU3MKH Ha
NEeSATEIbHOCTHOM OCHOBE. B mporpamme mno (u3uMKe YYUTHIBAIOTCA BO3MOKHOCTH
yaeOHOTO mpenMera B peanusamuu TpeboBanmii PI'OC OOO k mIaHUPYEMBIM
JUYHOCTHBIM M METANpeIMETHBIM pE3yJibTaTaM OOyUYEHHsI, a TaKKe MEKIPEAMETHbBIC
CBSI3M E€CTECTBEHHOHAYYHBIX YYE€OHBIX MPEAMETOB Ha YpPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHus.

[Iporpamma no ¢u3MKe ycTaHaBIMBAET paclpeiesieHHe y4eOHOro mMarepuaia Io
rojam o0y4eHus (1o Kiaccam), peajiaraetT NpUMEpHYI0 0CIe0BATEIbHOCTh U3yUEHUS
TE€M, OCHOBAaHHYIO Ha JIOTHUKE Pa3BUTHS IIPEAMETHOIO COJAEPKAHMS U YUETE BO3PACTHBIX
0COOEHHOCTEN 00yUaroImUXCH.

[Iporpamma 1o ¢usuke paspaboTaHa C LENbIO OKa3aHUS METOAMYECKON MOMOLIN
YUYUTENIO B CO3/IaHUU paboueil MporpaMMBbl 0 Y4eOHOMY MPEIMETY.

®dusuka SBISETCS CHCTEMOOOPA3YyIOIIUM U €CTECTBEHHOHAYYHBIX YYE€OHBIX
IIPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE IPOLIECCOB U SIBJICHU,
M3yyaeMbIX XUMHUEU, Ouosioruen, actpoHomued u ¢usuyeckoil reorpadueid, BHOCUT
BKJIQJl B €CTECTBEHHOHAYYHYIO KapTHUHY MUPA, IPEIOCTaBIsET HauboJiee icHble 00pa3iibl
MPUMEHEHUsI HAYYHOT0 METOJa MO3HaHUS, TO €CTh CIOCco0a MOIYyYEHUs JTOCTOBEPHBIX
3HAHUU O MUpE.

Onmna w3 raaBHBIX 3a7a4 (U3WYECKOro 0Opa3oBaHMS B CTPYKType OOIIero
00pa3oBaHUs COCTOUT B (DOPMUPOBAHUH €CTECTBEHHOHAYYHON IPAaMOTHOCTH U HHTEpEca
K HayKe y OOy4aromunxcs.

N3yuenne ¢us3nku Ha 6a30BOM YpOBHE NPEIIOJAraeT OBJIAJCHHE CIEAYIOLIUMU
KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOIIUMH €CTECTBEHHOHAYYHYIO I'PaMOTHOCTb:

e HAY4YHO OOBSICHSTH SIBIICHUS;

e OLICHMBATH U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCJIEI0BAHMS;

e HHTEPIPETUPOBATH JAHHBIE M HCIOJIb30BAaTh HAy4YHBIE JI0KA3aTelIbCTBa
JUIS1 TIOJTyYEHUSI BBIBOJIOB.

[enu nzydyenus: pusuku Ha ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs OMPEICICHBI
B Konnenmuu npenonaBanus yudeOHoro mnpeamera «®Pusuka» B 00pa3zoBaTENbHBIX
OpraHu3aIuUaX Poccutickon Penepauuu, peanu3yrommx OCHOBHBIE
oO1eo0pa3oBareNbHble  NPOrpaMMbl,  YTBEPKAEHHOM  pemenneM  Koseruu



MunuctepcTBa npocsenienust Poccutickoit denepanmu (mpotokoi ot 3 aexadps 2019 r.
No [1K48H).

ey uzyyenus: pusuKu:

e MpuoOpeTeHrne MHTEpeca U CTPEMJICHUS O0yJarOIINXCS K HAYYHOMY H3YYCHHIO
MIPUPOIBI, PA3BUTHE UX MHTEIUICKTYAIbHBIX U TBOPUECKHUX CITOCOOHOCTEH;

e pa3BUTHE MPEJCTAaBICHUNH O HAYYHOM METOJE MO3HAHHMS U (PopMUpOBaHHE
UCCIIeI0BATEIHLCKOIO OTHOIICHUS K OKPYKAIOUIUM SIBIICHUSM;

e (opMupoBaHUE HAYYHOTO MHPOBO33PCHHS KaK pe3yJbTaTa HM3yUYCHHUS OCHOB
CTPOCHUS MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DU3HUKU;

e (QopMupoBaHuE TIPEACTABICHWA O PO (PU3UKU TSI PA3BUTUSA JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

e pa3BUTHE MPEACTABICHUN 0 BO3MOXKHBIX chepax Oyayiien npodeccruoHaaIbHOM
NEeATEeIbHOCTH, CBSI3aHHOM ¢ (DU3UKOM, MOATOTOBKA K JAaJbHEHIIIEMY O0y4eHUIO
B 9TOM HAIpaBJICHUHU.

JlocTikeHre 3TUX 1eJIel MporpaMMbl MO (PU3MKE HA YPOBHE OCHOBHOI'O OOIIETO

oOpa3zoBaHUs 00ECIICUNBACTCS PEIICHUEM CIEAYIONMINUX 3a1a4:

e MpuOOpeTeHrEe 3HAHUW O JUCKPETHOM CTPOCHHH BEIECTBA, O MEXaHUYECKHUX,
TETUIOBBIX, DJIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

e TMPUOOPETEHHE YMEHHUH OMNUCHIBATH U OOBACHITHL (DU3NYECKUE SIBICHUS C
UCIIOJIb30BaHUEM IMOJTYYECHHBIX 3HAHUM;

e OCBOEHHUE METOJOB PEIICHUS TPOCTEHIINX PACUETHBIX 33]1a4 C UCIIOIb30BAHUEM
bu3uYecKrX MoJieNel, TBOPUYECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a]1ay;

e pa3BUTHE YMEHUU HAOIIOAATh TPUPOJHBIC SBJICHUS W BBINOJHATH OIBITHI,
nabopatopHble  pabOTbl W DKCIEPUMEHTAJIbHBIE  HUCCIAEJOBAaHUSI  C
UCIIOJIb30BAaHUEM U3MEPUTEIBHBIX TPHUOOPOB;

e oOcBOoeHHE TpuUEMOB paboThl ¢ uHPOpMaIMEl (QU3NYECKOTO COMepKAHUS,
BKJIIOYass MHGOpPMALUI0 O COBPEMEHHBIX JOCTHMIXKEHUSIX (U3UKH, aHAIU3 U
KpPUTHYECKOE OIleHMBaHUE WH(pOopMaINy;

e 3HAKOMCTBO cO cepamu NMpoheCcCHOHANBHON IESATETHbHOCTH, CBSI3aHHBIMHU C
GuU3HKON, ¥ COBPEMEHHBIMU TEXHOJIOTHSIMU, OCHOBAaHHBIMH Ha JOCTHMIKEHHUSX
(bu3HUecKoi HayKHu.

Ha wusyuenue ¢@u3uku (0a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETrO
obOpaszoBaHus oTBoAUTCA 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJIel0), B 8 KJiacce
— 68 yacoB (2 uvaca B Hegento), B 9 wimacce — 102 uaca (3 yaca B HeIEmIo).

[Ipenyaraemslii B mporpamme 1o Gpu3nke nepedeHb J1ad0paTOPHBIX PabOT U OTIBITOB
HOCUT PEKOMCHIATCNBHBIM  XapaKTep, YYUTENb JCNaeT BHIOOP MPOBEACHUS
7a00paTOpHBIX pabOT H OMBITOB C YYETOM WHAMBUAYAIbHBIX OCOOCHHOCTEH
oOy4Jaronuxcsi, CIHMCKa OJKCIEPUMEHTAIBHBIX 3aJaHWi, TpeajaracMblXx B pPaMKax
OCHOBHOT'O TOCYJJaPCTBEHHOTO 3K3aMeHa 1o (pu3uke.



COIEPKXAHUE OBYYEHUA
7 KIIACC

Pasznen 1. ®u3uka u e€ poJib B NO3HAHUM OKPYKAOLIEro MUpa.

®uszuka — Hayka O npupone. SBinenus npupoasl. Dusznyeckue SBICHUA:
MEXaHUYECKUE, TEMIIOBBIE, JIIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

duznueckue BeauunHbl. M3mepenue ¢puzndeckux BeanunH. Gusndeckre npuoopsl.
ITorpemHocTh M3MEPEHU. MeXTYyHApOAHAS CUCTEMA EAUHULL.

Kak ¢usmka u apyrue ecrecTBeHHbIE HAyKH H3Yy4alOT mpuponay. EcTecTBeHHO-
Hay4HbI METO/ MO3HAHUS: HaOII0AEHUE, IOCTAaHOBKA HAYYHOTO BOIIPOCA, BIJIBUIKEHUE
TUIOTE3, SKCIIEPUMEHT MO MPOBEPKE THIIOTE3, OOBACHEHUE HAOIIOJAEMOTO SIBJICHMSL.
Onucanue pU3NUECKUX SBICHUM C TOMOIIbIO MOJIEIIEH.

Jemoncmpayuu.

1. Mexanudeckue, TEIUIOBBIE, IEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBICHUS.

2. @usnyeckue MNpuOOPHl U MPOIEnypa MNPSMbIX H3MEPEHHUN aHAJIOTOBBIM U

U (POBBIM PUOOPOM.

Jlabopamopnwie pabomul u onvimol.

1. OmnpezeneHue LEHbI AJICHUS Kbl H3MEPUTEIBHOTO IPUOOpa.

2. H3mepeHue pacCTOSHAMN.

3. U3mepenue 00bEMa KUAKOCTU U TBEPIAOTO TENA.

4. OmnpeneneHue pa3sMepoB MaJbIX TEJl.

5. M3mepenue temrieparypsl Py MOMOLIM KUAKOCTHOIO TEPMOMETPA U JATUYUKA

TeMIEPATYpPHI.
6. IIpoBenenue nccnenoBaHus MO NPOBEPKE TMITOTE3BI: AANBHOCTB MOJIETA IApUKa,
MYLUIEHHOTO0 TOPU30HTAIILHO, TEM O0JIbIlIEe, 4eM OO0JIbIlIE BHICOTA ITYCKA.

Pa3znen 2. IlepBoHavasbHbIe CBEACHUS 0 CTPOCHNH BeleCTBA.

CrpoeHne BemecTsa: aTOMbl U MOJIEKYJIBI, UX pa3Mepbl. ONBITHI, TOKA3bIBAIOIINE
JVCKPETHOE CTPOEHHE BEIIECTBA.

JIBrxeHue yactull Bemectsa. CBsA3b CKOPOCTH JIBHKEHHUSI YACTHUL] C TEMIIEPATYPOH.
bpoyHnoBckoe nBwxkenue, nuddysus. BzanmoenicTBre 4acTHI] BEIIECTBA: MPUTSKEHUE
1 OTTaJIKUBaHUE.

ArperaTHple COCTOSIHHMSI BEILECTBA: CTPOCHUE TA30B, XKUIAKOCTEW M TBEPABIX
(KpucTalIMyeckux) Teid. B3auMocBsi3b MeXAy CBOMCTBAMHU BEILIECTB B Pa3HbBIX
arperaTHbIX COCTOSHUAX U HMX AaTOMHOMOJEKYJSpHBIM cTpoeHHeM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. HaGmonenue OpoyHOBCKOTO ABUKEHHUS.

2. HabGmonenue nuddysum.



3.

HaOnronenue sBneHui, 0OBSICHAIONIMXCS MPUTSHKEHUEM WM OTTAJIKMBAHHEM
YaCTHI] BEIIECTBA.

Jlabopamopnsie pabomuel u onvimol.

1.
2.
3.

OreHka mraMeTpa aToMa METOZOM PSIOB (C UCTIOIb30BaHueM (poTorpadmii).
OnbITel 1O HAOJIOACHUIO TETNIOBOTO PACIIUPEHHUS Ta30B.
OnpITH IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHHUS.

Pa3nen 3. /IBuikeHne U B3auMo/ielicTBHE TeJl.

Mexanuueckoe JIBHKeHHe. PaBHOMEpHOE 1 HEpaBHOMEpPHOE JIBHKeHHE. CKOPOCTb.
CpenHsisi CKOpOCTh ITPU HEPABHOMEPHOM JABMKEHHUH. Pacu€T myTu v BpeMeHU IBUKEHUS.

SBnenue nHepuuu. 3aKOH MHEpLUK. B3anuMoielicTBUE TeJl KaK IPUYMHA U3MEHEHUS
CKOpPOCTH IBWKEHMS Tel. Macca kak Mepa MHEpTHOCTH Tena. [IIMoTHOCTh BemiecTsa.
CBs13b IJTIOTHOCTHU € KOJIMYECTBOM MOJIEKYJI B €/IMHULIE 00bEMA BEIIECTBA.

Cuita Kak XapakTepHUCTHKA B3anMoaencTBrs Ten. Cuiia yrnpyroctu u 3akoH I'yka.
N3mepenune cuibl ¢ TOMOIIBIO TMHAMOMETpA. SIBJIeHUE TATOTEHUS U criia TshkecTu. Crna
TSDKECTH Ha Jpyrux muaHerax. Bec tena. HeBecomocTs. CrioxkeHne cuil, HApaBIEHHBIX
o ojgHoM mpsiMoi. PaBHozeilicTByromas cwil. Cuna TpeHus. TpeHue CKOJIbKEHHS U
TpeHUe NOKosl. TpeHue B Ipupoae U TEXHHUKE.

Jemoncmpayuu.

1
2
3.
4,
)
6

Habmronenne MexaHM4eCKOTo JBMKEHUS Tea.

N3mMepenre CKOpoCTH MPSIMOIMHEUHOTO JIBUKEHHUS.
Habmronenue ssBeHUs] HHEPITUH.

HaOnronenune naMeHeHust CKOpOCTH MPU B3aUMOJICUCTBUU TEI.
CpaBHeHUE Macc 10 B3aUMOACHCTBUIO TEI.

CrioxeHne CHI, HallpaBJICHHBIX 10 OJTHOW MPSMOM.

Jlabopamopnwie padbomuel u onvimol.

1.

OmnpeneneHre CKOPOCTH PaBHOMEPHOIO JIBWKEHHUS (LIapuka B JKUIKOCTH,
MOJIETH JIEKTPUIECKOT0 aBTOMOOMIIS M TaK Jajee).

OmnpeneneHue cpenHEeW CKOPOCTH CKOJBXEHUs Opycka WM IIapuKa 10
HAaKJIOHHOM IIOCKOCTH.

Onpenenenne MIOTHOCTH TBEPIOTO TeNa.

OnbIThl, JAEMOHCTPUPYIOIIKME 3aBUCUMOCTb  pPACTKEHUs  (HedopMarum)
MPY>KUHBI OT MPUIIOKEHHOMN CHUJIBI.

OnbITHl, JEMOHCTPUPYIOIIME 3aBUCUMOCTH CUJIbI TPEHUSI CKOJILXKEHHUS OT Beca
TE€Ja U XapakTepa COIMPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, KMIAKOCTEN M ra30B.
Hanenue. CriocoObl yMEHBILIEHUS W yBEIMYEHMs naBiieHus. JlaBneHue rasa.
3aBUCHUMOCTbD JIaBlIeHUs raza oT o0bEMa, Temmepatypsl. [lepenaua naBpnenus TBEpABIMU

TeIaMH,

KHUAKOCTAMHU MW TrasaMu. 3akon Ilackams. IIHmeBmMaTmueckue MaIlIMHBEI.



3aBUCUMOCTh JIaBJICHUSI JKUJKOCTH OT TIYyOMHBL. ['MIpocTaTuyeckuil mapajokc.
CooOmatomuecs cocynbl. ['uapaBinueckie MEXaHU3MBI.

Atmochepa 3emuin U arMmocdepHoe naBieHue. [IpuuMHBI CylIeCTBOBaHUS
Bo3nymHONW oOosouku 3emiu. Onweir  Toppuuemnu. W3mepenune armochepHOro
JaBJICHUS. 3aBUCUMOCTh aTMOC(EpPHOTO IABICHUS OT BBICOTHI HAJ YPOBHEM MODS.
[Tpubops! 17151 U13MepeHus: aTMOC(HEepHOTro J1aBJICHUS.

JlelicTBHE XMAKOCTH M Tra3a Ha MOTPYKEHHOE B HUX TeJO. BbITalkuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxomnnaBanue.

Jemoncmpayuu.
3aBUCUMOCTH JAAaBJIEHUA ra3a OT TeMIepaTyphl.

[lepenaya gaBiIeHUS JKUIKOCTHIO U Ta30M.
Coo0maromuecs Cocy/ibl.
I'mapasnnaeckunii mpecc.
[IposiBiienue nercTBUs aTMOCHEPHOTO JABJICHHUS.
3aBUCUMOCTH BBITAJIKUBAIOIICH CUJIBI OT 00BbEMA MOTPYKEHHOM YacTH Teja U
MJIOTHOCTH JKHJIKOCTH.
PaBeHCTBO BBITAIIKMBAIOUIEH CUJIbI BECY BBITECHEHHOW KUJIKOCTH.
VYcnoBue miaBaHus TeNl: IJIaBaHUE WJIM TMOTPYXKEHHUE TEl B 3aBUCUMOCTH OT
COOTHOIILICHUSI TUIOTHOCTEH TeJla U KUJKOCTH.
Jlabopamopnwie pabomol u onvimol.
1. UccnenoBanme 3aBUCHMMOCTH Beca Tejla B BOAE OT 00bEMa MOrpYyXKEHHOU B
AKHUJKOCTh YaCTH TeJa.
2. OmnpeneneHre BHITAIIKUBAIONICH CHIIbI, JEHCTBYIOIIEH HA TEJO, MOTPYKEHHOE B
KUJKOCTb.
3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIECH CHUJIbI, JEHUCTBYIOLIEH HA TEJIO B
AKHUJKOCTH, OT MaccChl Teja.
4. OnpIThI,  JAECMOHCTPUPYIOIIME  3aBUCHUMOCTh  BBITAJIKUBAIOIIEH  CHIIBI,
JEeNUCTBYIONIEH Ha TEJIO B XKUAKOCTH, OT 00BhEMA MOTPYKEHHOM B )KUJKOCTH YACTU
T€Ja U OT MJIOTHOCTU XKUJKOCTH.

5. KoHcTpyupoBaHue apeoMeTpa Ui KOHCTPYUPOBAHUE JIOJKH U OTIpE/IeTICHUE €€

rpy30H0ABEMHOCTH.

Paszpnes S. PaGora u MOIIHOCTB. JHEPrus.

Mexanuueckast padota. MOIIHOCTb.

[IpocThie MeXaHWU3MBI: pbIyar, 0J0K, HAKJIOHHAs IIOCKOCTh. [IpaBuio paBHOBecus
peruara. [IpuMeHeHnue mpaBmia paBHOBECHS pbhluara K OJOKY. «30JI0TOE TMPaBUIIO»
Mexanuku. KITJI mpocteix Mmexanu3moB. [IpocThie MEXaHU3MBI B OBITY U TEXHHKE.

Mexanunueckas sHeprusi. Kunetudeckas v noteHunanbHas sHeprus. [Ipespamienue
OJIHOT'O BHJIa MEXaHWYECKOM SYHEPTUH B APYTOM. 3aKOH COXpPAHEHHUS DHEPTUU B MEXAHUKE.

Jemoncmpayuu.

o g~ DR
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1. IIpumepsl MPOCTHIX MEXAHU3MOB.
Jlabopamopnuie pabomel u onvimol.
1. Ompenenenue pabOThl CUJIBI TPEHUS MPU PABHOMEPHOM JABMKEHUHU Tela IO
TOPU30HTAIBHON NOBEPXHOCTH.
2. HccnenoBaHue ycioBUl paBHOBECHUS phlyara.
3. N3mepenue KII/] HaKTOHHON MIOCKOCTH.
4. V3yuyeHue 3aKOHA COXPaHEHUS MEXAHUYECKON SHEPIUH.
8 KUIIACC

Paspneu 6. TerioBbie sAiBJICHUA.

OCHOBHBIE MTOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUH CTPOEHUS BELIECTBA.
Macca n pa3mepbl aTOMOB ¥ MOJIEKYJI. OIIBITHL, IOATBEPKIAFOIINE OCHOBHBIE ITOJIOKEHUS
MOJIEKYJIIPHOKHHETUYECKON TEOPHUHU.

Mopgenun TBEPAOro, KUJIKOTO U Ta3000pa3HOrO0  COCTOSIHUWA  BEILECTBA.
Kpucrannuueckue u amopdusie Tena. OObsICHEHHWE CBONCTB Ta3oB, XUIAKOCTEH M
TBEPJBIX TEJ HA OCHOBE IMOJIOKEHUI MOJIEKYJIIPHO-KMHETHYECKON Teopuu. CMaynuBaHue
Y KallWJUISIpHBIE SIBJICHUA. TEnIoBOe paclIupeHue U CKaTHeE.

Temneparypa. CBsi3p TeMIlepaTypbl CO CKOPOCTBIO TEIJIOBOTO JABUKEHUS YaCTHII.
Buytpennsia sHeprus. CriocoObl U3MEHEHHsI BHYTPEHHEW SHEPTrHM: TEIUlonepenaya u
coBepiieHHe padoTel. Buaesl Temnonepenayu: TEMIONPOBOJHOCTh, KOHBEKIUS,
U3JIy4YCHHE.

KonuuecTtBo TemnoTel. VYaenpHas TEMIOEMKOCTh BELIECTBA. 1e€IIOOOMEH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TerioBoro OanaHca. [InaBneHue W oTBepaeBaHuE
KpUCTAJUIMYECKUX BEUIECTB. YJenbHas Teriora IiaBieHud. llapooOpa3oBanue u
koHgeHcauus. Mcnapenwe. Kunenue. VYnenpHas Temiora napooOpa3oBaHUS.
3aBUCHUMOCTb TEMIIEPATYpPbl KUIIEHUSI OT aTMOC(EPHOTO JaBICHHUS.

BrnaxxnocTts BO3ayXa.

DHeprus TOIIMBa. Y IeJIbHAs TEIJIOTa CTOPAHUS.

[Ipunuune! padoTs! TernoBsix Asuratenei KII/ termoBoro neuratens. TennoBbie
JBUTATENIN U 3alATA OKPYKAIOIIEH Cpebl.

3aKOH COXPAaHEHMSI U NPEBPALEHUS SHEPTUU B TEIJIOBBIX MPOLECCAX.

Hemoncmpayuu.

1. HaGmonenue OpoyHOBCKOTO ABUKEHHUS.

2. HabGmonenue nuddysum.

3. HaOnmromeHue siBiaeHUN CMauMBaHUS M KalWJUIIPHBIX SBICHUH.

4. HabmroneHue TemIoBOro pacimpeHus Tell.

5. 3MeHeHue naBieHUsi ra3a OpU HM3MEHEHMH OObEMAa W HArpeBaHUM WA
OXJIAXKJCHUH.

[IpaBuna uzMepeHus TeMiepaTyphl.
Bunbl Tenonepenayn.

o



8. OxulaxJeHHe IPU COBEPILIEHUU paObOTHI.
9. Harpepanue npu coBepiieHUH padOThl BHEUTHUMU CUJIAMH.
10. CpaBHEHHE TEIUIOEMKOCTEN Pa3IMYHbIX BEIIECCTB.
11. HabmroieHue KuneHwus..
12. HabmroieHue moCTOSTHCTBA TEMIIEPATyPhl MPH TIIABJICHUH.
13. Moaenu TeIrI0BLIX ABUTaTEeIIEH.
Jlabopamopnsie pabomul u onvimol.
1. OnbIThI 10 OOHAPYKEHUIO IEUCTBUS CHUII MOJIEKYJIIPHOTO IPUTSHKEHUS.
2. OmnbIThI O BBIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WIIM caxapa.
3. OnbIThI 10 HAOJIOIEHUIO TETIOBOTO PACIIMPEHMS Ta30B, KUIAKOCTEN U TBEPABIX
TeN.
Omnpenenenre AaBieHUs BO3yxa B OajUIOHE IIITPULIA.
OnbITHl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh JaBJIEHUS BO3/1yXa OT €ro 00béma u
HarpeBaHus WIN OXJIAXKICHUS.

6. IlpoBepka runoressl JUHEHHON 3aBUCHUMOCTH JUIMHBI CTOJOMKA KUJIKOCTH B
TEPMOMETPUUYECKOIN TpyOKe OT TeMIIepaTyphl.

7. HaOmoneHue w3MeHEHUs BHYTPEHHEM SHepruum Tela B pe3yjbTare
TEIJIONepeayl U padOThl BHEITHUX CHUJI.

8. HccienoBaHue siBIEHUS TEIUIOOOMEHA MPU CMEIIMBAHUU XOJIOJHON U TOpsyei
BOJBI.

9. OmpeneneHue KOJIMYECTBA TEIJIOTHI, MOTYYEHHOIO BOJIOM MpHU TEIIOOOMEHE C
HarpeThiM METaUIMYECKUM LIMJIMHIPOM.

10. OnpeneseHue yIeabHON TEINIOEMKOCTH BELIECTBA.

11. MccnenoBanue mponecca NCIapeHus.

12. OnpezenieHre OTHOCUTENIBHOM BIAKHOCTH BO3AyXa.

13. Onpezenenre yAeIbHON TEMIOTHI IUIABJICHUS JIbJA.

Paznen 7. DaekTpuyeckue 1 MATHUTHbIE SIBJICHUS.

OnexkTpu3aums Ten. [[Ba poxa dJIIEKTpUYECKHMX 3apsaoB. Bzaumopencrtaue
3apsKeHHBIX Tel. 3akoH KyloHa (3aBUCUMOCTh CHUJTBI B3aUMOEHCTBHS 3apsSKEHHBIX T
OT BEJIMYMHBI 3apsJI0B U PACCTOSHUS MEXKY T€JIaMu).

Onextpuyeckoe mnone. Hanpspk€HHOCTE  anekTpudeckoro mnois. lIpuHinmn
CYTEPIIO3ULINH JIEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenn »snextpuyeckux 3apsgoB. OJIEMEHTAPHBIA DJIEKTPUYECKUM  3apsil.
Crpoenue atoma. IIpOBOAHMKHA M AMDIIEKTPUKH. 3aKOH COXPAHEHUS 3JIEKTPUYECKOTO
3apsna.

DJIEKTPUYECKHAN TOK. Y CIOBUS CYLIECTBOBAHUS JJIEKTPUUECKOTO TOKa. MicTouHMKH
MOCTOSIHHOTO TOKa. JIeHCTBUSA 3JEKTPUYECKOTO TOKa (TEIUIOBOE, XHUMHUYECKOE,
MAarHuTHOE). DJIEKTPUUYECKUNA TOK B KUIKOCTAX U razax.



Dnektpuueckas uenb. Cuia Toka. DJeKTpuueckoe HamnpsbkeHue. COnpoTHUBIICHUE
IPOBOJHMKA. YJIEJIbHOE COINPOTUBJIECHUE BemecTBa. 3akoH OMa [ y4yacTka UEIH.
[TocnenoBarenpbHOE U MAapaIeIbHOE COETUHEHUE TPOBOIHUKOB.

PaGota u MoOmHOCTH 3JEKTpuUecKoro Toka. 3akoH Jlxoyns—Jlenua.
DJeKTpUYecKrue ILeNd W TOTpeOUuTenH 3JIeKTpUUecKord sHepruu B ObITy. Kopotkoe
3aMbIKaHHE.

[TocrosiHHBIE MarHuThl. B3anMMoOAENCTBHE MOCTOSAHHBIX MArHUTOB. MarnuTHoe
noje. MarautHoe 1nosie 3eMJIM M €ro 3HaueHue sl ®KU3HU Ha 3emie. OnbIT Opcrena.
MarnuTtHoe moJie 3JEKTPUYECKOro Toka. IIpumMeHeHue 3JIeKTPOMAarHuTOB B TEXHHKE.
JleiicTBUE€ MarHUTHOTO IOJISI HA MPOBOJHUK C TOKOM. DJEKTPOJBHUIaTeIb NOCTOSHHOIO
ToKa. lcnonp30BaHUE SIEKTPOJABHUrarelied B TEXHUYECKUX YCTPOWCTBAX W HA
TPaHCIIOPTE.

Onbitel Dapanes. fIBneHue snexkTpoMarHuTHOM wuHAyKuuu. lIpaBmio Jlenna.
OnextporenepaTop. CriocoObl MOIYYEHUS 3IEKTPUUECKON SHEPTUU. DNEKTPOCTAHLIUU Ha
BO300HOBJISIEMBIX UCTOUHHUKAX SHEPTHH.

Jemoncmpayuu.

DJEeKTpU3aLus TEN.
JIBa poJa 3JIEKTPUUYECKHX 3apAI0B U B3AUMOJICHCTBUE 3apyKEHHBIX TEJl.
Y CTpONCTBO U AEUCTBUE JIIEKTPOCKOIIA.
DIIEKTpOCTaTUYECKAs] HHAYKIHS.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPsAI0B.
[TpoBOHUKY U AUDIICKTPUKH.
MopenupoBaHUE CUIIOBBIX JIMHUN ANEKTPUUECKOTO MOJIS.
HcTouHMKM TOCTOSIHHOTO TOKA.
JIeCTBHS DIEKTPUUECKOTO TOKA.

. DIEKTPUYECKUI TOK B AKUJKOCTH.

. I'a30BbI1 pasps.

. I3MepeHune cuibl TOKa aMIepMeTpOM.

. I3MepeHne 371eKTpHUIeCKOro HANPSKEHUST BOJBTMETPOM.
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. Peocrar u marasuH cOIpOTUBIICHUN.
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. B3zanMoierictBrue moCTOSHHBIX MAarHUTOB.
. MonenupoBaHre HEBO3MOXKHOCTH PA3/ICJICHUS MOJIOCOB MarHuTa.
. MonenrpoBaHUE€ MAarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.

e T
o N o

. OneIT Dpcrena.
. MarsuTHoe€ 1oJie Toka. DJIEKTPOMAarHur.
. JleicTBHE MAarHUTHOTO TOJIsI HA TPOBOJHUK C TOKOM.
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. DJEKTPOABUTATEh TOCTOSTHHOTO TOKA.
. UccrnienoBanue siBICHUS JIEKTPOMArHUTHOM UHIYKIIUH.
. OnbiTel @apajes.

NN
w N



24.

25.

3aBUCHUMOCTbD HampaBJICHUA  HHAYKIIMOHHOI'O TOKa  OT YCJIOBI/Iﬁ cro
BO3HHUKHOBCHUAI.
SHCKTPOI‘CHepaTOp ITIOCTOAHHOI'O TOKA.

Jlabopamopnwie pabomel u onvimol.

1.

o o &~ w

10.
11.
12.

13.
14.
15.

16.
17.

18.
19.
20.
21.

OnpITel 1O  HAOMIONEHUIO  JJIEKTPU3ALMK TNl HMHAYKIUWEH U Tpu
CONIPUKOCHOBEHUH.

UccnenoBanne OeWCTBUS  DJIEKTPUYECKOTO TOJIA HA TMPOBOJHUKU U
TUAIIEKTPHUKHU.

COopka 1 mpoBepka pabOTHI IEKTPUIECKOHN IIEMU TTOCTOSHHOTO TOKA.
W3mepeHne U peryaupoBaHue CHIIbI TOKA.

N3MepeHne u peryImpoBaHUE HAIIPSKEHUS.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA, HWIYIIETO 4YEpe3 PEe3UCTop, OT
CONPOTHUBJIEHUS PE3UCTOPA U HAIIPSHKEHUS HA PE3UCTOPE.

OnebIThl, JIEMOHCTPUPYIOLIUE 3aBUCUMOCTb 3JEKTPUUYECKOTO COMPOTUBICHUS
IIPOBOJIHUKA OT €0 JJIMHBI, INIOMAAU MONEPEYHOT0 CEYEHUS U MaTepHaIa.
[IpoBepka TpaBWJIa CIIOKEHUS HANPSHKEHUM TPU  MOCJEA0BATEIbHOM
COEIMHEHHH JIBYX PE3UCTOPOB.

[IpoBepka mnpaBuiga [JIs CHJIbl TOKa MpPU NapaJUIEIbHOM COEIMHEHHH
PE3UCTOPOB.

Omnpenenenne pabOThHI JEKTPUUIECKOIO TOKA, UIYILEr0 Yepe3 PE3UCTOP.
OnpeneneHre MOIHOCTH MIEKTPUYECKOTO TOKA, BBIACIISIEMON HA PE3UCTOPE.
HccnegoBanne 3aBUCUMOCTH CHJBI TOKA, HAYLIETO 4Yepe3 JIaMIIOYKy, OT
HaIpsKEHUS Ha HEW.

Onpenenenne KII/I HarpeBarens.

HccnenoBanre MarHUTHOTO B3aUMO/ICUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3yyenne MarHUTHOTO TOJISI TIOCTOSIHHBIX MAarHUTOB MPH UX OOBEIUHEHUU U
pazzieneHun.

UccnenoBanne nercTBUS SJIEKTPUUECKOTO TOKA HA MATrHUTHYIO CTPEJIKY.
OnbITEI, JEMOHCTPUPYIOLIME 3aBUCUMOCTD CUJIbI B3aUMOJEHUCTBUSL KAaTYIIKH C
TOKOM M MarHuTa OT CHJIbI TOKA U HAIllPaBJICHUS TOKA B KaTYIIIKE.

N3ydenne neiicTBUsI MAarHUTHOTO TOJIS1 HA TPOBOJAHUK C TOKOM.
KoHcTpynpoBanue u u3yueHue paboThl AIEKTPOJBUTATENS.

Namepenue KIIJI asekTpoaBUrareibHOM YCTAaHOBKH.

OnpIThl MO WCCJIEAOBAaHUIO  SIBIICHHUSI  DJIEKTPOMArHUTHOM  WMHIYKIIMU:
HCCIIeIOBAHNE U3MEHEHU 3HAUCHUS U HAMPABJICHUS! MHIYKIIMOHHOTO TOKA.

9 KUIIACC

Pa3znen 8. Mexanuveckue siBJIeHUsI.
Mexannueckoe  ABWKeHHe. MarepuanbHas — Touka. CucremMa  oTcyéra.
OTHOCHUTENIBHOCTh ~ MEXaHWYECKOIO  JIBM)KEHMs. PaBHOMEpHOE  NpSIMOJMHENHHOE



newxeHne. HepaBHOMepHOe mpsMoJiMHEWHOe naBuxkeHrne. CpenHsiss U MIrHOBEHHas
CKOpOCTb TeJa IPU HEPABHOMEPHOM JBUKECHUHU.

Yckopenue. PaBHoyckopeHHOE TIpsiMOJIMHENHHOE BKeHre. CBOOOHOE MajieHue.
OnbiTel ["anunes.

PaBHOMepHOE IBH)XKEHHE TIO OKpYKHOCTH. Ilepmonm u wyactora oOpamieHus.
JIuneliHas U yriaoBas cKOpocTu. LIeHTpocTpeMUTENbHOE YCKOPEHHUE.

IlepBoiii 3akoH Hprorona. Bropou 3axkoH Hperotona. Tperuit 3akoH HreroToHA.
[IpyHIMI Cynepno3unn CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHHUS CKOJILKEHUS, CUia
TPEHUS MTOKOSI, APYTHUE BUJIBI TPEHHUS.

Cuna TSKECTU U 3aKOH BCEMHUPHOTO TATOTEHUsSI. Y CKOPEHHE CBOOOAHOTO MaICHHUS.
JIBmxenne maHeT Bokpyr Comnua. IlepBas kocMmuueckast ckopocts. HeBecomocTh u
IIEPErPy3KH.

PaBHoBecue wmatepuanbHOl TOukU. AOcCOMIOTHO TBEpAOe Teno. PaBHOBecue
TBEPJOIO TeJIa € 3aKPEINIEHHON OCBhIO BpalieHus. MoMeHT cwibl. LIeHTp TskecTH.

Nmnynec Ttena. M3meHeHue wummyibca. VMIynbC Cuibl. 3aKOH COXPaHEHHS
UMIyJbca. PeakTUBHOE IBUKEHUE.

Mexanuueckass paboTa U MOIIHOCTh. PaboTa Chil TSDKECTH, YOPYTOCTH, TPEHUS.
CBs13b 3Hepruu v padoThl. [loTeHnnanpHas 3Heprus Tesna, MoAHATOr0 HaJl IOBEPXHOCTHIO
3emud. [loTeHmanpHas 3Heprus cxxkartou npyxkuHbl. Kunernueckas sueprusi. Teopema o
KMHETUYECKOUN 3HEPTUU. 3aKOH COXPAaHEHUS MEXAHUYECKON SHEPIUH.

Jemoncmpayuu.

1. HaOmroneHue MexXaHWYECKOro ABMKEHHUS Tella OTHOCUTENBHO pPa3HBIX Tell

OTCYETA.

2. CpaBHeHue myTeld M TPACKTOPUM JBWKEHHS OJHOTO W TOrO K€ Teja

OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.
N3mepenne cKkOpOCTH U YCKOPEHUS TPSIMOJIMHENHOTO IBUKEHUSL.
HccnenoBanne npu3HaKOB PAaBHOYCKOPEHHOTO IBUKEHUS.
HaGnronenue nBuKeHUS Tela 1Mo OKPYKHOCTH.
HaGnronenne mexaHuuecKux SIBICHUW, TPOUCXOJAIIMX B CHUCTEME OTCUETa
«Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JBMKEHUU OTHOCHUTEIBHO
KaOuHeTa (PU3UKH.
7. 3aBHUCUMOCTb YCKOPEHMS TeJla OT MAaCChl TeJa U JCUCTBYIOIIEH HA HETO CHUIIBI.
HaGnronenue paBeHCTBA CHIT IPU B3aMMOICHCTBHUH TEII.
HN3mMeHneHne Beca Tena mpyu yCKOPEHHOM JIBUKEHUH.
10. ITepenaua umirynsca npu B3aUMOIEHCTBUU TEIL.
11. [IpeoOpa3zoBaHus SDHEPTUU NPU B3aUMOACHCTBUU TEN.
12. CoxpaHEHHUE UMITYJIbCA ITPU HEYNIPYTOM B3aUMOJCHCTBUU.
13. CoxpaHeHHe UMITYJIbca MPU a0COTIOTHO YIIPYTrOM B3anMOICHCTBHH.
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14.
15.
16.

Habnronenue peakTUBHOTO JBUXKECHHUS.

CoxpaHeHrne MEXaHUYECKOM dHEPTUH TIPU CBOOOITHOM I1aJICHHH.

CoxpaHeHue MEXaHWYECKOW HSHEpPruu IpH JBWKEHUU Tejla TOJA JCHCTBHEM
MPY>KUHBI.

Jlabopamopnwie pabomel u onvimol.

1.

10.

11.

KoHcTpynpoBanue TpakTa A pa3roHa W JalbHEWIIEro pPaBHOMEPHOIO
JBYKECHUS IIAPUKA WU TEJIEKKH.

Omnpenenenne cpeiHEd CKOPOCTH CKOJBXKEHUSI OpyCcKa WM JBUKEHUS LIapHKa
10 HAKJIOHHOM IIJIOCKOCTH.

OnpeneneHrne yCKOpPEHHsSI Tejla IPU PAaBHOYCKOPEHHOM JIBHXKEHHH  I10
HAKJIOHHOM MJIOCKOCTH.

HccnenoBanue 3aBUCHUMOCTHM NIYTH OT BpPEMEHU IMPU PABHOYCKOPEHHOM
JBIKCHUU 0€3 HauallbHOM CKOPOCTH.

[IpoBepka runoTe3bl: €Ciau MpU PaBHOYCKOPEHHOM JBHKEHUU 0€3 HadalbHOU
CKOPOCTH IYTHU OTHOCATCS KakK psii HEYETHBIX YHMCEN, TO COOTBETCTBYIOLIUE
IPOMEKYTKHA BPEMEHH OJMHAKOBBI.

HccenenoBanue 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBKEHHS OT CHJIBI HOPMAJIBHOTO
JaBJICHUSI.

Onpenenenne ko3 PUIEHTa TPEHUS CKOJIBXKEHUS.

Omnpenenenne KECTKOCTU IPYKUHBI.

Omnpenenenue pabOThl CHIIBI TPEHHUS IPU PABHOMEPHOM JBMKEHHM Tela I10
TOPU30HTAIBHON TOBEPXHOCTH.

Omnpenenenre padOThI CUIIbI YIIPYTOCTH MPU MOABEME Ipy3a C UCIOJIb30BAHUEM
HEIMOABUKHOTO U MOJBUKHOTO OJIOKOB.

N3yuyeHune 3aK0HAa COXPaHEHUs SHEPTHH.

Pa3znen 9. MexaHn4yeckue KoJ1e0aHUS U BOJIHBI.

KonebarensHoe nBmwxeHue. OCHOBHBIE XapaKTEPUCTUKU KOJeOAHUMN: MEPUO],
4acToTa, aMIUIATyAa. MareMaTH4ecKuil W MpYyKUHHbIM MasTHUKU. lIpeBpamieHune
SHEPrUM MPU KOJIeOATETbHOM JIBUKEHHUH.

3aryxatontue kosneOanus. BoiHyxnennole konebanus. Pezonanc. Mexannueckue
BOJHBI. CBOICTBa MeXxaHMYECKUX BOJH. [IpomonbHble M momnepedHble BOJIHBL. J[nuHa
BOJIHBI M CKOpPOCTH €€ pacnpocTpaHEHHs. MeXxaHMYeCKHE BOJHBI B TBEPJIOM TeEIE,
CEHCMUYECKHE BOJIHBI.

3Byk. ['poMkocTth 3Byka u BbIcOTa TOHA. OtpaxkeHue 3Byka. MHpasByk wu
YIABTPa3BYK.
Jemoncmpayuu.

1.
2.
3.

Habnronenue kosieOGanuii Tes o 1eCTBUEM CUIIBI TSKECTU U CUIIBI YIIPYTOCTH.
Ha6nronenue xoneGanuii rpy3a Ha HUTU U HA TIPYKUHE.
HaGnronenue BoIHYKIEHHBIX KOJICOAHMI U pe30HaHca.



4. PacmpocTpaHeHue NpoJ0JIbHBIX U MONEPEUHbIX BOJH (Ha MOJIENH).
5. HaOmroneHue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
6. AKYCTHYECKHUH pE30HAHC.
Jlabopamopnwie pabomel u onvimol.
1. OmnpezeneHue 4acTOTHl U IEPUOJA KOJIeOaHN MaTeMAaTUYECKOTO MAsITHHUKA.
2. OmpeneneHue 4acTOThl U IEPHOJIA KOJIEOAHUM MPYKMHHOTO MasTHUKA.
3. HccnenoBanue 3aBUCUMOCTH Meproa KoJieOaHUHM MOIBEIIEHHOTO K HUTH Ipy3a
OT JIJIMHBI HUTHU.

4. WccnenoBaHue 3aBUCUMOCTH Tepuoa KojeOaHUN MPYKMHHOTO MasTHUKA OT
Macchl Ipys3a.

5. IIpoBepka HE3aBUCUMOCTH TEpHOJia KOJeOaHU! Tpy3a, MOJBEUICHHOTO K HUTH,
OT Macchl Ipy3a.

6. OmNbITbI, TEMOHCTPUPYIOLIUE 3aBUCUMOCTh MEpHOJa KOJIEOaHUW MPYKUHHOTO
MasiTHUKA OT MacChl IPy3a U KECTKOCTU MPYKUHBI.

7. W3mepeHue yckopeHHsi CBOOOJHOTO MaCHHUSL.

Pa3znes 10. D1eKTPOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHuTHOE ToJie. DIJIEKTPOMarHUTHBIE BOJIHBI. CaoiicTBa
ANEKTPOMATrHUTHBIX BOJH. Illkama 3JIeKTpOMarHUTHBIX BOJIH. lcmosib3oBaHue
AIIEKTPOMATHUTHBIX BOJIH JIJISl COTOBOM CBSA3H.

DJneKTpoMarHuTHas mpupoja ceeta. CkopocTh cBeTa. BoIHOBBIE CBOKCTBA CBETA.

Jlemoncmpayuu.

1. CBOWCTBA IEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBONMCTBA CBETA.

Jlabopamopnwie pabomel u onvimol.

1. N3yueHnue CBOMCTB JJIEKTPOMArHUTHBIX BOJIH C TOMOIIBIO MOOMJIBHOTO

TenedoHa.

Paszpnes 11. CBeroBbIe ABJICHUS.

JlyueBas mozenb cBera. Mcrounuku csera. lIpsMonuHelHOe pacnpoCTpaHEHHUE
ceera. 3atmeHuss ComHua u Jlynel. Otpaxenue cBera. Ilnockoe 3epkano. 3akoH
OTPaKEHUS CBETA.

[Ipenominenue ceera. 3akoH npenomMiieHus cBeta. [lolHoe BHyTpeHHEe OTpaKeHHUe
cBera. Mcnonb30oBaHue NOJHOTO BHYTPEHHETO OTPAKEHUS! B ONTHYECKUX CBETOBOJIAX.

JIunza. Xon nyueit B nuH3e. OnTudeckas cucreMa (oroanmnapara, MUKpPOCKOIA U
Teneckona. ['na3 kak ontuueckas cuctemMa. bam3opykocTh U 1allbHO30PKOCTb.

Paznoxenue 6emnoro ceeta B criekTp. OnbiTel HetoToHA. Clio)KeHHE CIIEKTPAThHBIX
uBeToB. /lucnepeus ceera.

Jemoncmpayuu.

1. IIpsmosMHENHOE pacupOCTPAHEHHUE CBETA.

2. OTtpaxeHue cBera.
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[TosryueHnue n300paxeHUi B IIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
[Ipenomienue cBera.

OnTuyeckuii CBETOBOJ.

Xop stydeil B coOuparoniei JIMH3e.

XOJI qy4der B pacCEUBAIOLIEH JIMH3E.

[TosryueHnune n300paxeHU ¢ TOMOIIBIO JIMH3.

[Tpunuun aeiicTBus GoroanmnapaTa, MUKPOCKOIA U TEJIECKOIA.

10. Mopens rnasa.

11. PaznosxeHnue 6em10ro cBeTa B CIEKTP.

12. [Tomryuenue 6em10ro CBETA MPU CIOKEHUH CBETA PA3HBIX IIBETOB.
Jlabopamopnsie pabomol u onvimol.

1.
2.
3.

HccnenoBanue 3aBUCUMOCTH YTJIa OTPaKEHHUSI CBETOBOTO JTyda OT YIJIa IaIeHUsI.
N3ydenne xapakTepuCTHK N300pakeHUs IPeIMEeTa B TNIOCKOM 3epKalie.
HccnenoBanne 3aBUCMMOCTH yIJia MPENIOMJICHHS CBETOBOTO Jy4ya OT YIJia
najieHUs] Ha TPAHUIIE «BO3yX—CTEKIION.

[Toy4yenue n300pakeHui ¢ TOMOIIBIO COOUPAIOIICH JIMH3HI.

Omnpenenenre (OKYCHOTO pacCTOSHUS W ONTUYECKOW CHJIBI coOuparoiei
JIUH3HL.

OmnBITHI 110 Pa3IOKEHUIO OEIOTO CBETA B CIIEKTP.

OMnBITHI 110 BOCTIPUSATHUIO I[BETA MPEMETOB MPH WX HAOIIOACHUH Yepe3 IBETOBBIE
(GUIBTPBIL.

Pasznes 12. KBaHTOBBIC SIBJICHHS.
Oneitel  Peseppopna u mnnanerapnas monens atoma. Mogens atoma bopa.
Hcnyckanue u nornoueHyre cBera aroMoM. KBaHThI. JIMHENYaThIe CIEKTPHI.

PamnoaktuBHOCTE. Anb(ha, 6¢Ta- 1 raMma-usnydeHuss. CTpoeHrne aTOMHOTO sjipa.
Hyxnonnas monens aromuoro siapa. M3otonsl. PaguoaktrBHbie peBpamieHus. [lepruon
MOJTypacrajia aTOMHBIX SAEP.

S nepHble peaknu. 3aKOHBI COXPAaHEHHUS 3apsiA0OBOTO0 U MACCOBOTO YMCEI. JHEPrus
CBSI3U aTOMHBIX sifep. CBs3b Macchl M AHEpruu. Peakuuu cuHTE3a U JCICHUS SIIEP.
Nctounuku sneprun ConHIA U 3BE3I.

SnepHas oHepretuka. JleMCTBUS paAMOAKTUBHBIX M3JIIyYCHUHM Ha KUBBIC
OpTraHU3MBI.

Jemoncmpauuu.
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CrexTpbl U3ITy4YEeHHS U OTJIOLIEHUS.

CnekTpsl pa3IM4yHbIX Ta30B.

CnekTp Bogopo/a.

Hab6nronenue tpekoB B kamepe Buiibcona.

PaboTa cuéTunka HOHU3ZUPYIOUTUX U3TYUEHUH.

Perucrpanus usinydeHus NpupoOAHBIX MUHEPAJIOB U IPOAYKTOB.



Jlabopamopnuie pabomel u onvimol.

1. HaGmronenue CrlomIHbIX U JTMHEHMYAThIX CIIEKTPOB U3JIYYECHHUS.

2. HccnenoBanue TpeKOB: U3MEPEHUE YHEPTUU YACTULIBI IO TOPMO3HOMY MYTH (TI0

dororpadusim).

3. H3MepeHue panoakTUBHOTO (OHA.

IToBTOpPHUTEIHLHO-00001AIOIIIUIA MOYJIb.

[ToBTOpUTENTEHO-0000IAIOIINI MOAYIh TMpPEJHA3HAYEH MJI1 CUCTEMAaTHU3alUh U
00001IeHUST IPEIMETHOTO COACPXKAHUS U OMbITa ACSITEIbHOCTH, IPHOOPETEHHOTO TpU
UM3y4eHUH BCcero Kypca (u3MKM, a Takke g TOATOTOBKM K OCHOBHOMY
roCyJapCTBEHHOMY 3K3aMEHY 10 (PU3HKE ISl 00YUIaIOMUXCsl, BRIOPABIIMX 3TOT YICOHBIN
npeaMer.

[Ipy u3ydyeHMH AAHHOTO MOIYJIS PEATU3YIOTCS U CUCTEMATH3UPYIOTCS BHJbI
NEeSATENbHOCTH, Ha OCHOBE KOTOPBIX OOECIEeUMBAETCS IOCTH)KEHHE NPEIMETHBIX U
MeTanpeIMETHBIX MJIAHUPYEMBIX pE3yNbTATOB o0yueHus, bopmupyeTcs
€CTECTBEHHOHAy4YHasi TI'PaMOTHOCTh: OCBOCHHME HAyYHBIX METOJIOB HCCIEI0BaHUS
SBJICHUM TIPUPOBI U TEXHUKHU, OBIAJCHUE YMEHUSIMU OOBSCHATh (PU3HUECKHUE SBIICHUS,
MPUMEHSISL TIOJIyYEHHBIE 3HAHMS, pEllaTh 3aJa4yd, B TOM YHCJIE KAaYECTBEHHBIE U
AKCIIEPUMEHTAJIbHBIE.

[IpuHIMNIMATBEHO IESITEILHOCTHBIN XapaKTEP JAHHOTO pa3eia peain3yeTcs 3a CUET
TOTO, 4YTO OOYYAIOIIMECs BHIMOIHSIOT 3aJaHusl, B KOTOPBIX UM IPEJIaraeTcs:

Ha OCHOBE IMOJYYEHHBIX 3HAHUI paclo3HaBaTh U HAYYHO OOBSCHATH (pU3MUYECKUe
ABJICHUS B OKPYKAIOIIEN IPUPOJIE U ITOBCETHEBHOM KU3HHU;

MCIIOJIb30BaTh HAYYHbIE METO/bI HCCIIEIOBAHUS (PU3UUECKUX SBJICHU, B TOM YHCIIE
JUTSl TPOBEPKU TUTIOTE3 U MOJTYUYECHUSI TEOPETUUECKUX BHIBOJIOB;

OOBSACHATh HAy4YHbIE OCHOBBI HamOoOJiee BaXKHBIX JIOCTH)KCHHH COBPEMEHHBIX
TE€XHOJIOTUH, HalpUMeEp, MPAKTHUYECKOTO HCIIOJIb30BaHUS PA3JIMYHBIX HCTOYHUKOB
SHEPrUM Ha OCHOBE 3aKOHA MPEBPAIICHHMS UM COXPAHEHMS BCEX M3BECTHBIX BUJIOB
SHEPTHUH.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA IIPOI'PAMMBI 11O
®OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuyenue (u3mku Ha ypoBHE OCHOBHOrO OO1IEro oOpa3oBaHUs HAMPABICHO Ha
JOCTHKCHHE JIMYHOCTHBIX, METalpEJAMETHBIX M TMPEeIMETHBIX 00pa30BaTEIbHBIX
pe3yJIbTaTOB.

B pesynprate n3yueHus PU3MKM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs Y
oOyuatorierocs OyayT copMUpPOBaHbI CJICAYIONINE JTUYHOCTHBIE PE3YJIbTaThl B YACTH:

e 1) maTpMoTH4E€CKOro BOCIIMTAHUA:
e [] mposiBIEHHE HHTEpPECAa K UCTOPUU U COBPEMEHHOMY COCTOSHUIO POCCUUCKOU
buznueckoil HayKu;



[} IEeHHOCTHOE OTHOIIIEHHUE K JOCTUKEHUSM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpa:KIaHCKOr0 U TyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

[] TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXKJIEHUU OOIIECTBEHHO 3HAUYUMBIX U
THYECKHUX TMPOOJEeM, CBSI3aHHBIX C NPAKTHUYECKUM MPUMEHEHUEM TOCTHKCHHIM
bu3uKy;

[} 0CO3HaHUE BaXKHOCTU MOPAIBHO-3TUYECKUX MPUHIUIIOB B ACSATEIBHOCTH YUEHOTO;
3) 3cTeTU4eCKOro BOCIIUTAHMSI:

] BOCHpHUATHE 3CTETHYECKHX KadecTB (PU3MUECKONM Hayku: €€ TapMOHUYHOTO
NOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOTI'O MO3HAHMS :

[} oco3HaHue 1EHHOCTH (U3MUECKOW HayKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS
MHpa, OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaXKHEUIIIEH COCTABISIOIEH KYJIbTYpPHI;

[1 pa3BuTME Hay4yHOW JFOOO3HATEIBHOCTH, HHTEpECa K HCCIEI0BATEIbCKON
NEeSATEIbHOCTH;

5) popmupoBaHuA KyJIbTYPbI 310POBbSl H IMOLMOHAJIBHOIO 0JIATONIOTY M S

[l oco3HaHMe 1EHHOCTH Oe30macHoro obpa3a JKU3HHM B COBPEMEHHOM
TEXHOJIOIMYECKOM MHpPE, BAXKHOCTH MPaBUJI 0€30I1aCHOIO TIOBEICHUS Ha TPAHCIIOPTE,
Ha JIOpOrax, € ANEKTPUUYECKUM U TEIIOBBIM 000PYAOBAaHUEM B IOMAILIHUX YCIOBUSIX;
[ chopMUpPOBAHHOCTH HaBbIKA PE(IIEKCUU, PU3HAHUE CBOETO MpaBa Ha OLIMOKY U
TaKOI0 K€ IIpaBa y Apyroro 4ejoBeKa;

6) Tpy10BOT0 BOCIIMTAHMS:

[l aKTMBHOE Yy4yacTM€ B PEHICHUM MPAKTUYECKUX 3adad (B paMKaxX CEMbH,
oOpa3zoBaTeILHON OpraHU3allii, ropojia, Kpas) TEXHOJIOTHYECKOM M COLMAIBHOM
HaIpaBJIECHHOCTH, TPEOYIOIIMX B TOM YUCIIE U (PU3NYECKUX 3HAHMIA;

[l mHTEpEC K MPAKTUUECKOMY U3YUYEHHIO Mpodeccuil, CBSI3aHHBIX C (PU3UKOIL;

7) 3K0JIOTM4ECKOT0 BOCIIUTAHMSA

[} opueHTanus Ha TpUMEHeHUe (PU3NUECKUX 3HAHUM Ui pelieHus 3a7a4d B 00J1acTu
OKpYXarolen cpebl, IJIAaHUPOBAHUS IOCTYNKOB W OLEHKH HMX BO3MOKHBIX
MOCIICICTBUU [T OKPYIKAIOLIEN CPEbI;

[l oco3HaHue TI00aNbHOIO XapakTepa HKOJIOIMYECKHUX MpoOjeM U nyTed uX
pelIeHus;

8) ajanTanuu K U3MEHSAIOIIUMCH YCI0BUAM COLUAJIBHOM U NPUPOJIHOM Cpeabl:
[} moTpeOHOCTh BO B3aMMOJEHCTBUU MPHU BBHINOTHEHUH HCCIEAOBAHUI U MPOEKTOB
(buznyecKoil HalpPaBICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSM JAPYTUX;

[} MOBBIIIEHHE YPOBHS CBOE KOMIETEHTHOCTH YEPE3 MPAKTUUECKYIO AEATEIBHOCT;
[] morpebHOCTh B (hOPMUPOBAHUM HOBBIX 3HAHHWI, B TOM 4YHCIE (POPMYIHPOBATH
UJIeH, MOHATHS, TUTIOTE3bI O (PU3UUECKUX OOBEKTAX U SIBICHUSIX;

] oco3HaHue AeUIIMTOB COOCTBEHHBIX 3HAHMM M KOMIIETEHTHOCTEH B 00JacTu
busuKy;



o [] mIaHUpOBaHUE CBOETO Pa3BUTHS B IPHOOPETCHUH HOBBIX (DM3UUECKUX 3HAHUM;

o [] cTpemjicHHE aHAJIM3MPOBATh W BBIABIATH B3aMMOCBSI3U IPHPOJBI, OOIIECTBA U
SKOHOMHUKH, B TOM YHCJIE C UCIIOIb30BaHHEM (PH3UUECKUX 3HAHUI;

o [J OlleHKa CBOMX JCHCTBHH C yUETOM BIIMSHUS HA OKPY)KAIOIIYIO CPEy, BOZMOKHBIX
r1100aIbHBIX ITOCIEACTBUM.

METAIIPEIMETHBIE PE3YJ/IBTATDBI

B pesynbTaTe ocBoeHus mnporpamMmsbl 1o (u3MKe HAa YPOBHE OCHOBHOI'O OOIIETO
oOpa3zoBaHusl y o0y4aromierocst 0ynyT copMupoBaHbl MeTanpeAMeTHbIE Pe3yJIbTaThl,
BKJIFOYAIOIIUE [TO3HABATEIIbHBIE YHUBEPCAIbHBIE YU€OHbIE JENCTBUSA, KOMMYHHKATUBHbIE
YHHUBEpCaIbHbIe YueOHbIC IeUCTBUS, PETYIATUBHBIC YHUBEPCATIbHBIC yUeOHbIC ICHCTBUSI.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE Y4eOHbIe JeiiCTBUSA

Ba3oBble Jiornueckue AeicTBHA:

BBISIBIIATH U XapaKTEPHU30BaTh CYIICCTBCHHBIC TPU3HAKN O0OBEKTOB (SIBJICHU);
yCTaHABJIWBATh CYIIIECTBCHHBIN TPU3HAK KiacCH(UKAIUA, OCHOBAHUS JIJIS
0000111eHNs U CPAaBHEHUS,

BBISIBIISITh 3aKOHOMEPHOCTH M TMPOTHBOPEYHUSI B paccMaTpUBAEMbIX (hakTax,
JTAHHBIX ¥ HAOJTFOICHHSIX, OTHOCAIINUXCS K (DU3NICCKUM SIBIICHHSIM;

BBISIBIIATH MPUYMHHO-CJICACTBEHHBIC CBSI3U TP U3yUYCHUU (DU3UICCKUX SIBJICHHM
Y TPOIIECCOB, JCNIaTh BEIBOBI C UCIIOJIb30BAHUEM JICTYKTUBHBIX U HHTYKTHBHBIX
YMO3aKJIFOUCHUM, BBIIBUTATh TUIIOTE3bI O B3aUMOCBA3SIX (PM3UUECKUX BEITUYNH;
CaMOCTOSITENIbHO BBIOMpPATh CHOCOO perieHus ydeOHoW (u3nyeckod 3amauu
(cpaBHEHHME HECKOJIBKMX BApUAHTOB PEIICHHUS, BEIOOP HanOoIee MOAXOASIIETO C
Y4IETOM CaMOCTOSITEIIBHO BBIJICIICHHBIX KPUTEPHCB).

Ba3oBrle ucciieqoBareLCKue JeCTBUSA:

HCITOJIb30BaTh BOIIPOCHI KaK MCCIIEIOBATEIIBCKUM HHCTPYMEHT TIO3HAHMS;
IPOBOJIMTH II0 CaMOCTOSTEIIBHO COCTABJICHHOMY IIJIaHY OIIBIT, HECIOXKHBIN
(bU3UYECKHI SKCIIEPUMEHT, HEOOJBIIIOE UCCIEA0OBaHNE (PUBUUECKOTO SABICHUS;
OIICHWBATh Ha MPUMEHUMOCTh M JIOCTOBEPHOCTh MH(OPMAITHIO, MOJYyYESHHYIO B
X0JI€ UCCJICIOBAHUS TN DKCIICPUMEHTA;

CaMOCTOSATENbHO (POopMyIHUpoBaTh OOOOIIEHUS W BBIBOABI MO pe3yJbTaTaM
IPOBEIEHHOTO HAOIIOACHUS, OIIBITA, MCCIICIOBAHNS;

IIPOTHO3UPOBATh BO3MOYKHOE JlaIbHEHIIICe pa3BUTHE (DU3UICCKUX MTPOIIECCOB, a
TaK)K€ BBIIBUTATh TIPEIIOJIOKEHUS 00 WX PA3BUTHH B HOBBIX YCIOBUAX H
KOHTEKCTaX.

Pabora c undopmanueii:



NPUMEHSTh Pa3IMYHbIE METO/Ibl, HHCTPYMEHTHI U 3aIIPOCHI IIPH IOUCKE U 0TOOpE
uHpOpMalMK WM JAHHBIX C Y4€TOM MPEIJIONKEHHON ydeOHOU (HU3nUecKoit
3a/1a4y;

aHAJIM3UPOBaTh, CHUCTEMATU3HPOBaTh W HHTEPIPETUPOBATH HH(OpPMAIIHIO
pa3IMYHBIX BUJOB U (HOPM IMpEICTABICHHUS;

CaMOCTOSTENIbHO BBIOUPATh ONTUMAIBHYIO POpMY MpeACcTaBICHUS HHPOpMaLIUU
Y WUTKOCTPUPOBATH PEUIAEMBIE 3aJ1a4l HECJIOKHBIMA CXEMaMU, JuarpaMMamH,
MHOW rpauKoi U UX KOMOMHAIIMSIMH.

KOMMyHHKaTHBHbIe YHUBEPCAJIBHBIC y‘leﬁHble HeﬁCTBHHZ

B XOJI€ 00CYXeHHs yueOHOT0 MaTepuana, pe3yJibTaToB JaOopaTOPHBIX paboT U
MPOEKTOB 33J]aBaTh BOIIPOCHI MO CYIIECTBY 00CYKAaeMOM TeMBI U BHICKA3bIBATh
UJieu, HalleJICHHbIC Ha pelIeHHe 3aJjauu U MoJepKaHne 0JaroenaTebHOCTH
OOIICHUS,

COTIOCTABJIATh CBOU CYXKIICHHUS C CYXACHUSAMU JIPYTHUX YYaCTHHUKOB JHAJIOra,
OoOHapyXUBaTh pPa3IM4YMe U CXOACTBO MO3ULIMIL;

BbIpaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MUCbMEHHBIX TEKCTaX;

NyOJIMYHO TMPEACTaBIATh PE3YNbTaThl BBINOJIHEHHOTO (PU3MYECKOrO OIbITa
(9KCTIEpUMEHTA, UCCIEeIOBAHUS, IPOCKTA);

MOHMMATh W HCIOJh30BaTh MPEHMYIIECTBA KOMAaHIHON W WHANBUAYAIbHOMN
paboThI IPU PEIIEHUN KOHKPETHON (PU3NYECKOM MPOOIEMBI;

IPUHHUMATh LIEJTM COBMECTHOM JESTEIBHOCTH, OPTaHU30BbIBATh JCHCTBUS 1O €€
JOCTHKCHHIO: PACHPENeNaTh POJH, OOCYKIaTh IMPOLECCHl W PEe3yIbTaTh
COBMECTHO paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJIEH;

BBITIOJHATh CBOKO YacTh pabOThI, JOCTUTAas KAa4eCTBEHHOTO pe3yjbTara IIo
CBOEMY HAIPaBJICHHUIO U KOOPAMWHUPYS CBOMU JACUCTBUA C JPYTMMH UYJIEHAMH
KOMaH/1bl;

OIICHMBAaTh KaueCTBO CBOETO BKJIaJa B OOMMHA MPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENIEHO C(POPMYITHPOBAHHBIM yUACTHUKAMHU B3aUMOICHCTBHS.

PeryiasiTuBHbIC YHUBEpCAJbHbIE YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

BBISIBJISITH NMPOOJIEMbl B JKU3HEHHBIX U YUEOHBIX CUTyalUsX, TPEOYIOIIUX s
penieHus: GU3NYeCKUX 3HaAHU;

OpPUEHTHUPOBAThCA B  PA3IMYHBIX  MOAXOAAX  MPUHATHUS  pPEIICHUN
(MHAMBUAYAJIBHOE, IPUHIATHE PELICHUS B TPYIIIIE, IPUHATHE PELIEHUI TPYIION);
CaMOCTOSITENIbHO COCTABJISITh aJTOPUTM pEIIeHUs (U3MUECKOM 3ajaud WM
IUIaHa UCCIICJOBaHMS C YYETOM HMEIOLUXCSA PECYPCOB U COOCTBEHHBIX
BO3MOXHOCTEM, apryMEeHTUPOBATh IIpeijlaraéMble BAPUAHTHI pELICHUH;

JienaTh BHIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.



CaMOKOHTpOJ'Ib, SMOIUOHAJIbHBbIN HHTEJIEKT:

JlaBaTh aJIEKBaTHYIO OLIEHKY CUTYyallMH U MpeJjiarath riaH e€ H3MEeHEHUS,
OOBSACHSTH MPUUUHBI JOCTHKEHUS (HETOCTUKEHUS ) pE3YIIbTATOB JIEATEIbHOCTH,
JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCHUTh KOPPEKTHBBI B JIESITEIBHOCTh (B TOM YHCJIE€ B XOJ BBIIIOJTHEHUS
(Gu3HUeCcKOro McCIeA0BaHUs WM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSTEILCTB,
MU3MEHHUBIINXCS CUTYyallui, YCTAHOBJIEHHBIX OMIMOOK, BOSHUKIIINX TPYIHOCTEH;
OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa €M U YCIOBUSIM;

CTaBUTH ce0s Ha MECTO APYroro 4ejioBeKa B XOJ€ CIOpa WM JAUCKYCCHUU Ha
Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHHUSI U JIOTUKY JPYTOro;

NpU3HABATh CBOE MPABO HA OLIMOKY MpHU pelieHUU (PU3UYECKUX 3a7ad WU B
YTBEPKJICHUSX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO JPYroro.

HPEIMETHBIE PE3YJIBTATDI

K koniy oOyuenust B 7 kjacce IpeIMETHBIE pe3yJbTaThl Ha 0a30BOM YPOBHE
JIOJIKHBI OTpaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCSI YMEHUM:

UCIIOJIb30BaTh TOHSATHS: (PU3NYECKHE M XUMUYECKUE SIBIICHUSA, HAOJIOJCHHE,
AKCIIEPUMEHT, MOJIENIb, THUIIOTE3a, €IUHUIIBI (PU3NYECKUX BEIUYUH, aTOM,
MOJIEKYJIa, arperaTHbIE COCTOSIHUS BEIIECTBA (TBEPAOE, KUJIKOE, Ta3000pa3HOE),
MEXaHMUYECKOE JBUXEHUE (paBHOMEpPHOE, HEpPaBHOMEPHOE, MPSIMOJIMHEIHOE),
TpPaeKTOpHUsl, PABHOJEHCTBYIOIIAs cuia, fegopMarius (ynpyras, miactTuieckas),
HEBECOMOCTbH, COOOIIAIOIINECS COCY/IbI;

paznmuuath siBaeHus (nuddysusi, TEMIOBOE IBMXKEHUE YacTHUI[ BEIECTBa,
paBHOMEPHOE JBUKCHUE, HEPAaBHOMEPHOE JBIKECHHUE, WHEepLHUs,
B3aMMOJCHUCTBUE TEJ, PABHOBECHE TBEPABIX TEJI C 3aKPEIJIEHHOW OCBHIO
BpalllcHUs, Mepenada IaBICHUS TBEPIBIMU TEJaMH, JKUIKOCTIMU M Ta3aMu,
aTMocdepHOe JaBlieHue, TUIaBaHUE TeJ, TPEBPAIICHHUS MEXaHUYECKOM SHEPTHH )
M0 OINHCAHMID MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UYECKOE SBJICHUE;

pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (DU3NYECKUX SBJICHUN B OKPYXKAIOIIEM
MHUpE, B TOM 4YHclie (U3UYECKUE SIBJICHUS B MPHUPOE: MPUMEPHI JIBIKCHUS C
Pa3IMYHBIMU CKOPOCTSIMHU B )KUBOW U HEKUBOU MPUPO/JIE, IENCTBUE CUIIBI TPEHUS
B IIPUPOJIC U TEXHUKE, BIUSHUE aTMOC(HEPHOTO JIaBJICHUS HA KUBOU OPTraHU3M,
IJIaBaHKE PhIO, phluary B TEJIC YEJIOBEKA, IIPU ATOM MEPEBOIUTh MPAKTUUECKYIO
3a/1auy B y4eOHY0, BBIICIISITh CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKH ) (PU3NIECKUX
SIBJICHUI;

OTNMUCHIBATh HM3YYCHHBIE CBOMCTBA Tel W (PU3MUECKUE SBICHUS, HCIOIb3Ys
dbu3uyeckre BeMUYUHBI (Macca, 00bEM, TJIOTHOCTh BEIECTBA, BPEMS, IMYTh,
CKOPOCTb, CPEIHSSI CKOPOCTh, CUJIa YIPYTOCTH, CUJIa TSXKECTH, BEC TeJa, CHUJia



TpeHUsi, AaBjieHHe (TBEPIOro Tena, >KUIKOCTH, raza), BbITAJIKUBAIONIAS CuUJa,
MexaHu4deckasi paboTa, MOIIHOCTh, TUIEUO CHJIbI, MOMEHT CHJIbI, KO3(PPUIIUEHT
M0JIE3HOTO JIEUCTBHSI MEXAHU3MOB, KUHETUYECKasl M MOTEHIUATbHAS SHEPTHs),
IpU ONMHMCAHUW TMPABUIBHO TPAKTOBATh (PUBUYECKUN CMBICT HUCHOIB3YEMBIX
BEJIMYMH, MX OOO3HAYeHHs] M €IUHHIBI (U3MUECKUX BEJIUYUH, HAXOIUTh
dbopMynbl, CBS3BIBAIOIIME JAHHYIO (DU3UYECKYI0 BEIWYUHY C JPYTUMU
BEJIMYMHAMH, CTPOUTh TpauKu U3YYEHHBIX 3aBUCUMOCTEH (PU3MUECKHUX
BEJINYUH,;

XapaKTepU30BaTh CBOMCTBA T, (PM3MUECKUE SIBICHUS U MPOLIECCHI, UCTIOIB3YS
MpaBUJIa CJIOXKEHUs cui (BIOJb OJHOM mpsiMoit), 3akoH ['yka, 3akon Ilackais,
3aKOH Apxumeza, MpaBUJIO paBHOBECHUs pblyara (0JI0Ka), «30JI0TOE MPaBUIO»
MEXaHUKHU, 3aKOH COXPAaHECHHMS MEXAHWUYECKOM DSHEPruu, MHpH STOM J1aBaTh
CJIIOBECHYI0 (DOPMYJIMPOBKY 3aKOHA M 3allMChIBATh €ro MaTeMaTHYeCKOoe
BBIPA)KCHHE;

OOBSACHATh (PU3NYECKUE SIBICHUS, IPOLECCHl U CBOWCTBA TEJ, B TOM YHCIIE U B
KOHTEKCTE€ CHUTyalluid MPAaKTUKOOPUEHTUPOBAHHOIO XapakTepa: BbISABIATH
OPUYUHHO-CJIE/ICTBEHHBIE CBA3M, CTPOUTh OOBSICHEHHE U3 1—2 JIOrMYecKux
maroB ¢ Omopod Ha 1—2 H3y4YEHHBIX CBOWCTBA (PU3UYECKUX SIBICHHIA,
(pU3HUECKUX 3aKOHA WJIH 3aKOHOMEPHOCTH;

pemaTth pacy€THbIe 3a7a4i B 1—2 ACHCTBUS, HUCHONB3Ysl 3aKOHBI U (POPMYIIBI,
CBSI3bIBAIOIIME (PU3UUECKHE BEJIMUYMHBI: HA OCHOBE aHAJIM3a YCJOBHS 3a/adyM
3aMKUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3HUECKUE BEIIMYUHBI B (DOPMYJIBI
U TMPOBOJUTH PACUYE€Thl, HAXOAWTH CIPABOYHBIE JaHHbIC, HEOOXOAUMBIE JIs
pemieHuss 3a7ad, OLICHMBATh PEATUCTUYHOCTh MOJYYEHHOU (pusmyeckoi
BEJINYUHBI;

pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PELIUTh MPU MOMOIIU (PU3HUECKUX
METO/IOB, B OMMCAHUMU MCCIIEJOBAHUS BBLICIATH MTPOBEPSIEMOE MPEANOIOKEHNE
(rumoTtesy), pa3IuyaTh U UHTEPIPETUPOBATH MOJIYUEHHBIA PE3YNIbTAT, HAXOIUTh
OIIUOKH B XOJI€ OMBITA, JIeJIaTh BHIBOJIBI IO €r0 pe3yibTaTaMm;

MIPOBOJUTEH OMBITHI M0 HAOMIOACHUIO (PU3NYECKUX SBJICHUM WM (PU3UUECKUX
CBOMCTB Tell: (OpMYJIUpPOBaTH MPOBEPSEMbIE MPEANONOKEHUs, CcOoOUpaTh
YCTAaHOBKY W3 MPEAJIOKEHHOT0 OO0OpYIOBaHHUA, 3aMMCHIBATH XOJ ONbITa U
bopMyIUpOBaThH BHIBOJIHI,

BBITIOJIHSATH TPSMbBIE U3MEPEHUS PACCTOSIHUS, BPEMEHH, MacChl Tena, 00bEMa,
CWJIBI M TEMIIEPATYPHI C UCIIOJIH30BAHUEM AHAJIOTOBBIX U IU(PPOBBIX PUOOPOB,
3amuCchiBaTh TMOKa3aHus MpuOOpoB ¢ Yy4YETOM 3a7aHHOW  aOCONIOTHOM
IIOI'PEITHOCTH U3MEPEHUN;

POBOJIUThH HCCIICIOBAHUE 3aBUCUMOCTH OJIHOM (PU3MYECKON BEJIMYHUHBI OT
ApPYrod ¢ MCHOJIb30BAaHUEM MPSAMBIX HM3MEpPEHUM (3aBUCHUMOCTU IYTH



PAaBHOMEPHO JBIDKYIIETOCs Tejla OT BPEMEHHU JIBJKEHHUS Tesa, CUJIbI TPEHHS
CKOJBKEHUs OT Beca Teja, KadecTBa OOpabOTKM TOBEPXHOCTEH Ten u
HE3aBUCUMOCTH CHUJIBI TPEHUS OT IUIOLAAM CONPUKOCHOBEHUS TEJ, CHUJIbI
YOPYTOCTH OT YIJWHEHUS TMpPYKHUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00BEMa
MOTPYKEHHOW YacTH Tejla M OT IUIOTHOCTH JKHUJKOCTH, €€ HE3aBHCHUMOCTH OT
IUIOTHOCTH T€Jia, OT IIyOUHBI, HA KOTOPYIO MOTPY>KEHO TEJI0, YCIOBUM MIaBaHUS
TEJ, YCIOBHI paBHOBECHS pblyara U OJIOKOB), y4acTBOBaTh B IUIAHHUPOBAHUU
y4eOHOT0 HCCle0BaHUs, COOUPATh YCTAHOBKY U BBITIOIHITH U3MEPEHUS, CIETYS
MpeJIOKEHHOMY ITUIaHy, (PUKCHPOBATH PE3YJIbTAThl MOJYYCHHON 3aBUCUMOCTH
(¢u3NYeCKUX BEIWYMH B BHUJAE MPEAJOKEHHBIX TaOMUI[ ¥ TpaduKOB, AETaTh
BBIBOJIBI IO pe3yJIbTaTaM UCCIIeI0BaHMUS;

IPOBOJUTH KOCBEHHbIE U3MEPEHUS (PU3NYECKUX BETUYHH (IIJIOTHOCTD BEILIECTBA
KUJAKOCTH M TBEPAOrO Tea, CHJIAa TPEHHSI CKOJIbKEHHUs, JAaBICHHE BO31yXa,
BBITAJIKMBAIOIIAS CHJIA, JIEWCTBYIOIIAs HA TMOTPYKEHHOE B MKUIKOCTH TEJIO,
KOA(QQGUIUEHT TMOJIE3HOTO  JEWCTBHUA HIPOCTBIX  MEXAHU3MOB), CIEIys
OPEUIOKEHHON HWHCTPYKUMU: TIPU  BBIIOJHEHUH HM3MEpPEHH coOupath
AKCIIEPUMEHTAJIBHYI0 YCTAHOBKY M BBIYUCIISITH 3HAYEHUE UICKOMOM BEIIMYNHBI;
coOr01aTh MpaBHJia TEXHUKU O€30MacCHOCTH IpH paboTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

yKa3bIBaTh MPUHIUIbBI JIEHCTBUS MPUOOPOB U TEXHUUECKUX YCTPOMICTB: BECHI,
TEPMOMETpP, JUHAMOMETP, COOOILIAIOLIMECS COCyAbl, OapoMeTp, pblyar,
MOABMKHBIA U HEMTOJABWKHBINA OJIOK, HAKJIIOHHAS IJIOCKOCTH;

XapaKTepHU30BaTh MPUHLMUIIBI JEHCTBUS U3YYEHHBIX MPUOOPOB U TEXHUUECKUX
YCTPOMCTB € OMOPOI HAa UX ONMUCAHUS (B TOM YHCIIE: MTOAIIMITHUKY, YCTPOUCTBO
BOJOIIPOBO/IA, THUJPABIMYECKUN IPECC, MAHOMETP, BBICOTOMEp, IOPIIHEBOU
HAcoOC, apeoMETp), UCIOIb3ys 3HAHUS O CBOMCTBaX (PM3MUECKUX SBICHUA WU
HEO00XO0IMMbIE (PU3NUECKUE 3aKOHBI M 3aKOHOMEPHOCTH;

MPUBOAUTH TPUMEPHI (HAXOIUTh MHPOPMALHUIO O MPUMEPAX) MPAKTUYECKOIO
UCTIOJIb30BaHUs (PU3MUYECKUX 3HAHUH B MMOBCEJHEBHOM KU3HU AJIs1 00eCIIeYeHUsI
06e30macHOCTH TIPH 0OpaIleHuH C MPUOOPAMU U TEXHUYECKUMHU yCTPONCTBAMH,
COXPAHEHHUSI 370POBbsl U COOJIIOJIEHUS HOPM DKOJIOTMYECKOTO IOBEACHUS B
OKPYXaroUIEH Cpee;

OCYUIECTBJISATH 0TOOP MCTOUHUKOB MH(pOpMalnK B IHTepHETE B COOTBETCTBUHU C
3a/laHHBIM TIOMCKOBBIM 3alpOCOM, Ha OCHOBE MMEIOIIMXCS 3HAHUM W MYTEM
CpaBHEHUS PA3TMYHBIX HCTOYHUKOB BBIICTISATH MH(OPMAIINIO, KOTOpAst SBISETCS
IPOTUBOPEYUBOUN UIIM MOXKET ObITh HETOCTOBEPHOM;

UCIIOJIb30BaTh TMPU BBIIIOJHEHUH YYE€OHBIX 3aJaHUil HAyYHO-TOMYJISIPHYIO
auTeparypy GU3NYECKOT0 COAEPKaHUsI, CITPABOUYHbIE MaTePUAIIbl, PECYPCHI CETH



WNHutepHer, BiaajeTh npuéMamMu KOHCIEKTHPOBAHHUS TEKCTa, MpeoOpa3oBaHUs
uH(OpMaIK U3 OJTHOM 3HAKOBON CUCTEMBI B IPYTYIO;

cO3/1aBaTh COOCTBEHHBIE KpPAaTKHE MUCbMEHHBIC U YCTHBIE COOOIICHUS Ha OCHOBE
2—3 HCTOYHUKOB HH(OpMaMKM (QUIUIECKOTO COACpPNKAHUSA, B TOM UHUCIE
MyOJIMYHO JeNaTh KpaTKUE COOOIIEHUS O PEe3yJIbTaTax MPOEKTOB MIIH YIeOHBIX
UCCIICIOBAHUM, TPU 3TOM TPAMOTHO MCIOJIB30BATh M3YYEHHBIM MOHSITUWHBIN
ammapar Kypca (pu3uKu, COPOBOXK/IaTh BRICTYIICHUE MPE3EHTAIINCH;

MPU  BBIOJTHCHUH YYEOHBIX TMPOCKTOB W HCCIACAOBAHWM pacrpenessTh
00sI3aHHOCTH B TPYIIE B COOTBETCTBUU C MOCTABJICHHBIMH 33Jja4aMU, CIEAUTH
3a BBIIIOJIHEHUEM IJIaHa JIEMCTBUH, aJIEKBATHO OIlEHMBATh COOCTBEHHBIN BKIaJ B
JNEATEILHOCTh TPYIIbI, BBICTPaUBaTh KOMMYHHMKATUBHOE B3aMMOICHCTBUE,
YYUTHIBAsI MHEHUE OKPY KAIOIIHX.

K xoHy oOydyeHuss B 8 kJjiacce npeaMeTHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE
JOJIKHBI OTPAKaTh C(POPMUPOBAHHOCTD Y OOYUAIOIIMXCA YMEHUM:

UCIIOb30BaTh MOHATHS: Macca W pa3sMepbl MOJIEKYJ, TEIUIOBOE JIBUKEHUE
aTOMOB M MOJIEKYJI, arperaTHbIE COCTOSIHUSI BEIECTBA, KPUCTAINIMYECKUE U
amop(HbIe Tela, HACBHIIICHHBIH W HEHACHIIICHHBIM Map, BIAXXHOCTh BO3yXa,
TeMmrepaTrypa, BHYTPEHHSIE JHEPrusi, TEIJIOBOM JBUraTellb, 3JIEMEHTAPHBIM
AIEKTPUUYECKUN 3apsifi, SJEKTPUUECKOE T0JIe, MPOBOJHUKU U JAUIICKTPUKH,
MOCTOSTHHBIN AJIEKTPUYECKHUI TOK, MATHUTHOE TIOJIE;

paznuyaTh sBIICHUS (TEIUIOBOE pacIIUpEeHHWe U CKaThe, TeIuionepeaya,
TEIUIOBOE€ pPAaBHOBECHUE, CMayuMBaHUE, KaNWJUISIPHBIC SIBJIICHUS, HCIAPEHHUE,
KOHJICHCAIUs, I[UIaBJICHUE, KpuUcTa/uM3anus (OTBEpACBaHUE), KHUIICHHUE,
Teryonepenaya (TemIONPOBOAHOCTb, KOHBEKILMS, HW3IYUYEHHUE), DIEKTpU3AIUs
T€J, B3aUMOJECHUCTBHUE 3aps/iOB, JCUCTBUS JIIEKTPUUYECKOIO TOKA, KOPOTKOE
3aMbIKaHHE, B3aWMOJICCTBUE MArHUTOB, JCHCTBUE MAarHUTHOTO TIOJS Ha
MPOBOAHUK C TOKOM, DOJIEKTPOMArHUTHAasE WHAYKIHUS) TIO OIMUCAHUIO UX
XapaKTePHBIX CBOMCTB M HA OCHOBE OIBITOB, JIEMOHCTPUPYIOUIUX JTAaHHOE
busnuecKoe SIBICHUE;

pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (DU3UYECKUX SBJICHUN B OKPYXKAIOIIEM
MUpE, B TOM Yucie (GU3NIECKUE SBICHUS B IPUPO/JIC: TOBEPXHOCTHOE HATSHKCHHE
Y KallWUISIPHBIE SBJICHUS B TPUPO/IE, KPUCTAIUIBI B IIpUpoie, n3nyuenue CoJiHiia,
3amMep3aHue BOJAOEMOB, MOPCKHE Opu3bl, 0Opa3oBaHUE POCHI, TyMaHa, WHES,
CHEera, OJJICKTPUYECKHE SBICHUS B aTrMocdepe, IIIEKTPUUECTBO IHKUBBIX
OpraHU3MOB, MAarHUTHOE TI0JIe 3eMJIH, Ipe( MOTI0COB, POJIb MATHUTHOTO TTOJIS
JUTSL )KU3HU Ha 3emile, TIOJISIPHOE CUSIHUE, TIPU ATOM MEPEBOIUTH MTPAKTHUECKYIO
3a/1auy B y4eOHYI0, BBIIEISAThH CYIIIECTBEHHbIE CBOMCTBA (MMPU3HAKHN ) (PU3UUECKUX
SIBJICHUI;



ONUCHIBATh M3YyYEHHbIE CBOWCTBA T€A M (PU3NYECKUE SIBJICHUS, HCIOIb3Ys
(usnyeckue BEIMYMHBI (TEMIEpaTypa, BHYTPEHHSS DHEPIUs, KOJIMYECTBO
TEIUIOTHI, YJelIbHas TEIJIOEMKOCTh BELIECTBA, yJAEJbHAs TEIUIOTAa IUIABJICHMS,
yJAeNIbHAs TEIUIOoTa MapooOpa30oBaHusd, yAelbHas TEIJIOTa CrOpaHHs TOIUIMBA,
KO3 (UIIMEHT TMOJIE3HOTO JEWUCTBUS TEIJIOBOW MAIIMHBI, OTHOCHTEIbHAs
BJIQXXHOCTh BO3/lyXa, DJIEKTPUYECKHM 3apsl, CHJIAa TOKA, DJJIEKTPUYECKOE
HaIpPsSDKEHUE, CONPOTUBIICEHHE IPOBOJHUKA, YJEIBHOE  COIPOTHUBIICHHUE
BEILIECTBA, pabd0Ta MW MOUIHOCTh 3JIEKTPUYECKOIO TOKA), NpPH OIHCAHHH
MPaBUJIBHO TPAKTOBaTh (DPU3UUYECKUH CMBICT HMCHOJIb3YEMBIX BEJIWYMH,
00O3HAYeHU ¥ EAMHULBI (U3MYECKUX BEJIMYMH, HAXOIUTh (HOPMYIIBI,
CBSI3BIBAIOIIME JAHHYIO (DU3MUECKYI0 BEJIUYMHY C JPYTUMHU BEIMYMHAMH,
CTPOUTH IPAPUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKHUX BEIUYUH;
XapaKTEepHU30BaTh CBOMCTBA TeJ, (PU3NUYECKUE SBJIECHUS U MPOLECCHI, UCHOb3YS
OCHOBHBIE€  TOJIO)KEHHSI  MOJIEKYJIIPHO-KMUHETUYECKOH TEOPUM  CTPOCHHUS
BEIIECTBA, MPUHIUI CYNEPHO3UINH MOJeH (Ha KaUeCTBEHHOM YpPOBHE), 3aKOH
coxpaHeHus 3apsaa, 3akoH Oma Juisl ydacTka nenu, 3akoH [[xoynsa—Jlenua,
3aKOH COXpPaHEHUsl SHEpruu, MpU STOM J1aBaTh CIIOBECHYIO (HDOPMYIUPOBKY
3aKOHA M 3aIIMChIBAaTh €I0 MaTEMAaTUYECKOE BbIPAKEHUE;

OOBACHATH (PU3UYECKHUE MPOLIECCHl U CBOMCTBA TEJ, B TOM YUCJE U B KOHTEKCTE
CUTyallMl IMPAaKTUKOOPUEHTUPOBAHHOIO XapakTepa: BBIIBIATh NPUYUHHO-
CJIEICTBEHHbBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 | —2 TIOTMYECKUX IIaroB ¢ OTIOPOK
Ha 1-2 U3y4yeHHBIX CBOMCTBA (PU3NYECKUX SIBICHUH, PUINYECKUX 3aKOHOB WJIH
3aKOHOMEPHOCTEN;

pemiath pacy€THbIe 3aa4d B 2—3 JCUCTBUS, MCHOJb3Ysl 3aKOHBI U (DOPMYJIBI,
CBsI3bIBAOIIME (PU3UUECKHE BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJOBHS 3aJadyM
3alMCBIBaTh KPAaTKOE YCJIOBHUE, BBISBIATH HEJOCTATOK AAHHBIX IS PELICHUS
3a/layd, BBIOMpPATh 3aKOHBI M (OPMYJbI, HEOOXOAUMBIE Mg €€ pEelICHHS,
MPOBOJIUTh PACYETHl U CPABHUBATH IOJYYEHHOE 3HAUCHUE (HU3UUECKOU
BEJIMYMHBI C U3BECTHBIMU JJAHHBIMU;

pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PEIIUTh NMPU MOMOIIU (PU3HUECKUX
METOJIOB, MWCHOJBb3ys ONHCAHWE WCCIENOBAHMS, BBIACIATH IPOBEPIEMOE
MPEANOJOKEHWEe,  OLICHMBaTh  NPABWIBHOCTh  MOpPSAKA  MPOBEJEHUS
UCCJIeIOBAHMUSI, JI€JIaTh BBIBOIbI;

MIPOBOJIUTH OIMBITHI 1O HAOIIOACHUIO (U3NUECKHUX SIBICHUN WM (U3HUUIECKUX
CBOMCTB TeJl (KanWUISPHBIE SIBJIEHUS, 3aBUCUMOCTh JABJICHUS BO3JyXa OT €ro
0o0bEMa, Temmeparypbl, CKOPOCTH MpOLiecca OCTHIBAHWUS W HarpeBaHUsl MpuU
U3JTyYEHUH OT LIBETa U3Jydarollei (morioujaroiei) NoBEpXHOCTH, CKOPOCTh
UCIIApEHUs] BOJBI OT TEMIEPaTyphbl *KUIAKOCTH M IJIOIIAAU €€ MOBEPXHOCTH,
ANEKTPU3aLKs TEJl U B3aUMOJEHCTBUE dJIEKTPUIECKUX 3apsI0B, B3aUMOICHCTBUE



MOCTOSIHHBIX ~MAarHUTOB, BHU3yaJlM3allds MArHUTHBIX TMOJEH MOCTOSHHBIX
MarHuTOB, ACHCTBUS MarHUTHOTO TOJIA HAa MPOBOJHHUK C TOKOM, CBOMCTBa
ANIEKTPOMArHUWTA,  CBOMCTBAa  DJEKTPOJBHUTaTeNsi  MOCTOSIHHOTO  TOKA):
dbopMyIHpOBaTh MPOBEPSIEMBIC MPEATNOIOKECHHSI, COOMPATh YCTAaHOBKY U3
MIPEIOKEHHOTO 000PY/IOBaHUS, OMHCHIBATH XOJ OMNBITa W (hOPMYITHPOBATH
BBIBOJIBL;

BBITIOJIHATD TMPSAMbIE HU3MEPEHUs] TEMIEPATypbl, OTHOCUTEIHbHON BIAXHOCTU
BO3JIyXa, CHJIbI TOKA, HANIPSDKEHHS C UCITOJIb30BAaHUEM aHAJIOTOBBIX MPUOOPOB U
TATINKOB (DU3UIECKUX BEITUYNH, CPABHUBAThH PE3YJIBTATHl H3MEPEHHU C YUETOM
3aJIaHHON a0COJIIOTHOM TIOTPENTHOCTH;

IPOBOJUTH HCCJEAOBAHME 3aBUCHUMOCTU OJHOW (PU3NYECKOW BEIUYUHBI OT
JIPYTroi ¢ UCTHOJIB30BAHUEM MPSMBIX U3MEPEHU (3aBUCUMOCTH CONPOTUBIICHUS
MPOBOJTHAKA OT €r0 JUIMHBI, IJIOMAAN TOTEPEYHOTO CEUCHUS W YISIHHOTO
COTIPOTHUBJICHUS BEIICCTBA MPOBOIHUKA, CHUJIBI TOKA, MYIIET0 Yepe3 MPOBOIHUK,
OT HANpsOKEHUS HAa TMPOBOJHHUKE, HCCIEIOBAHUE IOCIEAOBATEIBHOTO U
NapajjieIbHOTO COEIMHEHUN TMPOBOJAHHUKOB): IJIAHUPOBATh HCCIIEIOBAHUE,
coOUpaTh YCTAaHOBKY U BBITIOJIHATh U3MEPEHUS, CIIEYsI PEIOKEHHOMY TIJIaHy,
GuKCHpOBaTh PE3yNbTATHl TOJYYCHHOW 3aBUCUMOCTH B BHUAE TaOMUIl U
rpaduKoB, ACIAaTh BRIBOBI ITO pe3yIbTaTaM UCCIICIOBAHMS;

IPOBOJUTh KOCBEHHBIE U3MEpeHUs (UBUYECKUX BeNu4YuH (ylIenbHas
TEMJI0EMKOCTh BEIIECTBA, COMPOTHUBIICHHE MPOBOJHUKA, pabOTa U MOIIHOCTh
AIEKTPUIECKOTO TOKA): TUTAHUPOBATH WU3MEpPCHUS, cobupaTh
AKCIIEPUMCHTAJILHYIO YCTaHOBKY, CIEIys TMPEAIOKCHHOW WHCTPYKIIUHA, W
BBIYHCIIATH 3HAYCHHUE BEIIMUNHEI;

coOM0/IaTh MpaBHUJia TEXHUKH OE30MacHOCTH TpH paboTe ¢ J1abopaTOpHBIM
000py10BaHUEM;

XapaKTepHU30BaTh MPUHIIUIIBI JEHCTBUS U3YYCHHBIX MPUOOPOB M TEXHUYCCKUX
YCTPOWCTB C OMOPOH HA MX OMHMCAHUS (B TOM YHCIIE: CUCTEMA OTOTUICHHSI TOMOB,
TUTPOMETP, TapoBasi TypOUHA, aMIIEPMETP, BOJIBTMETP, CUETUUK IIEKTPUIECCKOM
HHEPTUH, FIEKTPOOCBETUTENbHBIE TPUOOPHI, HATPEBATEIbHBIE IJIEKTPOTPUOOPHI
(mpuMepbl), BJICKTPUYECKUE MPEIOXPAHUTEIIH, BJICKTPOMArHuT,
ANIEKTPOJIBUTATEh TIOCTOSHHOTO TOKAa), HCIIOJNB3ysl 3HAHWS O CBOMCTBaX
(du3NUecKUX SABICHUN U HEOOXOAUMBbIE PU3NYECKHUE 3aKOHOMEPHOCTH;
pacmo3HaBaTh MPOCThIC TEXHUYECKUE YCTPOWCTBA M M3MEPUTEIbHBIC TPUOOPHI
M0 CXeMaM M CXEMAaTHYHBIM PUCYHKaM (PKUJIKOCTHBI TEPMOMETp, TEPMOC,
IICUXPOMETpP, TUTPOMETpP, JBHUTaTEIh BHYTPEHHETO CrOpaHUs, AJICKTPOCKOII,
pEeoCTaT), COCTaBIIATh CXEMBI JJICKTPUYCCKUX IETel C TOCIIeOBATEIbHBIM U
napaJiieIbHBIM COSAMHEHUEM 3JIEMEHTOB, pa3jinyas YCJIOBHBbIC 00O03HAYCHHUS
AJIIEMEHTOB SJIEKTPUUYECKUX TIETIEH;



OPUBOJUTH TPUMEPHI (HAXOAUTh MHPOPMALUIO O MPUMEPAX) MPAKTUYECKOIO
UCIOJIb30BaHUs (PU3NYECKUX 3HAHUM B MOBCEIHEBHOM KU3HU JIJIs1 00ecreueHus
0e30MacHOCTH MPU OOpaIlEeHUHU C MPUOOPAMU U TEXHUYECKUMU yCTPONUCTBAMH,
COXPAaHEHHUs 370POBbsI U COOJIIOJICHUS HOPM 3KOJIOTUYECKOTO TOBEICHUS B
OKPYXaroUIEH Cpee;

OCYIIECTBJIATH NOUCK MHGOpMAIK PU3NUYECKOro coaepxanus B UuTepHeTe, Ha
OCHOBE UMEIOIINXCS 3HAHHUI U IyTEM CPABHEHUS JONOJIHUTEIbHBIX HICTOYHUKOB
BBIICTIATH MH(OPMALIMIO, KOTOPAsi SIBISETCS MPOTUBOPEUYUBON MIIH MOXKET OBITh
HEJIOCTOBEPHOM;

UCIIOJIB30BaTh NPH BBINOJIHEHUH YYEOHBIX 3aJaHUM HAyYHO-TIOMYJISIPHYIO
TuTeEPaTypy GU3NIECKOTO COAEPKaHUsI, CITPAaBOUYHbIE MaTepUaIIbl, PECYPChI CETH
WNurtepHet, BiaaaeTh nNpuéMamMu KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs
nH(pOpMAaIUU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

co37aBaTh COOCTBEHHBIE MMCbMEHHBIE U KPATKUE YCTHBIE COOOIIEHUS, 00001as
UH(POPMAIIMIO U3 HECKOJIBKUX MCTOYHUKOB (PU3NYECKOTO COACpM AaHHS, B TOM
qHUCIIe myOJIMYHO IIPEICTABIATH pe3ynbTaThl MIPOEKTHOU W
UCCIIEIOBATEIbCKON  JEATEIbHOCTH, IPU 3TOM TPAMOTHO HCIIOJIb30BATh
M3YYEHHBIN MOHATUIHBIN anmapaT Kypca (U31uKH, COITPOBOKIATh BHICTYIICHUE
MPE3CHTAIUEN;

IPU BBIOJIHEHUH YYEOHBIX MPOEKTOB U MCCIEA0BaHNUN (DPU3MUECKUX MTPOLIECCOB
pacnpenenarTb 00s3aHHOCTH B TPYIIE B COOTBETCTBHUM C IOCTaBICHHBIMU
3a/layaMu, CJIEINUTh 32 BBINOJHEHUEM ILJIaHA JACHCTBUN U KOPPEKTUPOBATH €TO0,
aJIeKBAaTHO OLIEHHWBAaThb COOCTBEHHBIM BKJIAJ B JEATEIBHOCTb TPYIIIBI,
BBICTPaNBaTh KOMMYHUKATHBHOE B3aWMOJECHCTBUE, NPOSABIAS TOTOBHOCTb
pasperiaTh KOHGIUKTHI.

K xoniy oOyuenuss B 9 kJjacce mpeaMeTHbIE pe3yjbTaTbl Ha 0a30BOM ypOBHE
JOJIKHBI OTPAXKaTh C(POPMUPOBAHHOCTH Y OOYUAIOIIMXCA YMEHUM:

HCMOJIb30BaTh MOHATHUSA: CUCTEMa OTCUETA, MAaTepUAIbHAS TOYKA, TPAEKTOPHS,
OTHOCUTEJIBHOCTh ~ MEXaHMYECKOTOo  ABWXKEHUs, jAedopmanus  (ymnpyras,
MJIaCTUYECKasi), TPEHHE, LIEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb U
neperpy3ku, IEHTP TSHKECTH, aOCOMIOTHO TBEPAOE TENO, MEHTP THKECTH
TBEPJOrO TeNa, PAaBHOBECHE, MEXAHUYECKUE KoJIeOaHWUsS M BOJHBI, 3BYK,
uHPpa3ByK M YJIBTPa3ByK,  JJICKTPOMAarHWTHbIE  BOJHBI,  IIKaja
AIIEKTPOMATHUTHBIX BOJH, CBET, OJU30PYKOCTb M JAITBHO30PKOCTH, CIIEKTPHI
UCITyCKaHUsSI M TIOTJIONeHus, ainb(da, Oera- W ramMMa-u3IIydeHHs, H30TOIIbI,
siIEpHas SHEPTETUKA,;

paziuyath SBJICHUS (PAaBHOMEPHOE U HEPABHOMEPHOE MPSIMOJIMHEIHOE
JBIDKEHHUE, PABHOYCKOPEHHOE MPSIMOJIMHEITHOE JBUKEHHUE, CBOOOHOE TIaJIeHHE
T€Jl, PAaBHOMEPHOE JBWKEHUE IO OKPYKHOCTH, B3aUMOJACHUCTBUE TEI,



pPEaKTUBHOE  JBWXKEHHUE, KoJiedaTelnbHOE JABMKEHUE (3aTyxarolue W
BBIHY>KJIEHHbIE KOJIeOaHUs), pE30HAHC, BOJTHOBOE JIB)KEHUE, OTPAKEHHUE 3BYKA,
IPSIMOJIMHEWHOE PaclpoCTpaHEHUE, OTPAKEHHUE U MPEJIOMIICHHUE CBETa, MOJTHOE
BHYTPEHHEE OTPAKEHHUE CBETA, PA3JI0KEHUE OEIOro CBETA B CIIEKTP U CIIOKEHHUE
CHEKTpaJIbHBIX LBETOB, JUCIEPCHSl CBETA, €CTECTBEHHAS PAJINOAKTUBHOCTb,
BO3HUKHOBEHUE JIMHEHYATOrOo CHEKTpa HW3JIy4YeHHUs)) IO OMNHCAaHUI0 HX
XapaKTEPHbIX CBOMCTB M Ha OCHOBE OIBITOB, JIEMOHCTPUPYIOUIUX JaHHOE
duznyeckoe sBICHUE,

pacro3HaBaTh MPOSIBICHUE U3YUYEHHBIX (DU3UUECKUX SBJICHUN B OKPYXKAIOIIEM
Mupe (B Tom uwuciie (pU3UYECKUe SIBJIICHUSI B MPUPOJE: MPWIUBHI U OTJIMBHI,
nBkeHue TutaHeT CoOJIHEYHOM CHUCTEMbI, PEAaKTHUBHOE JIBJKEHHE IKUBBIX
OpraHU3MOB, BOCIIPUATHE 3BYKOB KUBOTHBIMH, 3€MJIETPSCEHUE, CEHCMUUYECKHE
BOJIHBI, I[yHaMH, 05XO, IIB€Ta TeJ, ONTUYECKUE SBJICHUS B MPHUPOJE,
OMOJIOTUYECKOE JEHCTBUE BHIUMOIO, YIbTPAa(HOIETOBOTO U PEHTTEHOBCKOIO
U3ITy4YCHUM, €CTECTBEHHbIM pPaJMOAKTUBHBIA (POH, KOCMUYECKHE JIy4H,
PaaOaKTUBHOE U3IyUYE€HHE TPUPOIHBIX MUHEPATIOB, IEUCTBUE PAJOAKTUBHBIX
U3IIyYEeHUd Ha OPTraHU3M YEJIOBEKA), MPU 3TOM IEPEBOJIUTH MPAKTHUYECKYIO
3a/1a4y B y4€OHYI0, BBIJICTISITh CYIIIECTBEHHbBIE CBOMCTBA (MpU3HAKH ) (PU3NUECKUX
SIBIICHMI;

OMKCHIBATh M3YYCHHBIC CBOMCTBA Tel M (U3UYECKUE SBJICHUS, HCHOIb3YS
¢usznuecknue BENMUYUHBI (CpelHsIi W MTHOBEHHas CKOpPOCTh Teja Mpu
HEPaBHOMEPHOM JIBJKEHHUH, YCKOPEHHE, IepeMElIeHue, IMyTh, YIJoBas
CKOPOCTb, CHJIa TPEHUS, CUJIAa YIPYTOCTH, CHJIA TSDKECTH, YCKOPEHHE CBOOOHOTO
MajJieHusl, BEC Tela, UMITYJIbC Tella, UMITyJbC CHJIbl, MEXaHUYecKas paboTa u
MOIIHOCTh, MOTEHLHMAIbHAS JHEPTHsl TeNa, MOJIHIATOr0 HaJa MOBEPXHOCTHIO
3eMJIM, TOTEHIMAJbHAs SHEPrusl CHKATOW MPYXKUHbI, KUHETUYECKAS] IHEPTHUS,
MOJIHAsI MEXaHUYEeCKasi SHEPrusl, IEPUOJ U YacTOTa KOJIeOaHU, JIMHA BOJIHBI,
IPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTh CBETA, MOKa3aTeilb MPETOMIICHHUS
cpenbl), TpHU OINHUCAHUM TPABWIBHO TPAKTOBATh (DU3MUECKHH  CMBICI
UCIIOJIb3yeMbIX BEITUYHMH, O0O3HAYEHUS W €IUHUIII (U3UYECKUX BEJIHYUH,
HAXOJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3UYECKYIO BETUUUHY C IPYTUMU
BEJIMUMHAMH, CTPOUTh TpadUKH HU3YUYECHHBIX 3aBUCUMOCTEH (HU3NUECKUX
BEJINYWH;

XapaKTepU30BaTh CBOMCTBA TN, (PU3NUYECKUE SBICHUS U MPOIIECCHI, UCTIONb3YS
3aKOH COXpPAHEHUS DJHEPruu, 3aKOH BCEMHUPHOTO TATOTCHUS, MPUHIHUII
CYyHEepHO3ULIMKA CHUJI, IPUHITUIT OTHOCUTEIbHOCTH ["anmiesi, 3akonsl HbloTOHA,
3aKOH COXpaHEHUs MMITyJibCa, 3aKOHbI OTPAXXEHUS U MPEJIOMJICHUS CBETa,
3aKOHBI COXPAHEHHUSI 3apsiI0OBOTO U MAacCOBOI'O YMCEN MPH SACPHBIX PEaAKIUsX,



Opy 3TOM J1aBaTh CJOBECHYIO (OPMYJIHMPOBKY 3aKOHAa M 3alKChIBATH €ro
MaTEMaTUYECKOE BbIPAKEHUE;

OOBACHATH (PU3UYECKHUE MPOIIECCHl U CBOMCTBA TEJ, B TOM YUCJE U B KOHTEKCTE
CUTyalluid MPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBISITH MNPUYUHHO-
CJIE€ICTBEHHBIE CBSI3U, CTPOUTH OOBICHEHUE U3 2—3 JTOTUYECKHUX 1IAr0B C OMOPO
Ha 2—3 WM3Y4YEHHBIX CBOMCTBA (DPU3UUECKUX SBICHUM, (PU3NUECKUX 3aKOHOB WU
3aKOHOMEPHOCTEH;

pemath pacuéTHbIe 3a/ayl (OMUpPAIOIIMECcs Ha CUCTEMY U3 2—3 ypaBHEHHI),
UCIIONIB3YSl 3aKOHBI M (POPMYJIBI, CBSA3BIBAIOIIME (DU3MUECKHE BEIMYUHBI: Ha
OCHOBE aHajJM3a YCJOBHUS 3aJaud 3allMChIBATh KPATKOE YCJIOBHE, BBISBIATH
HEJOCTAIOIINE WM W30BITOUHBIE JaHHBIC, BBHIOUPATh 3aKOHBI U (HOPMYJIBI,
HE0OXO0IUMBbIE JIJISl pEIICHUS, TPOBOJIUTH PACUETHI M OI[EHUBATh PEATUCTUYHOCTD
MOJIyYEHHOTO 3HAaUeHUs (PU3UUECKON BEIIMYUHBI,

pacno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PEHIMTh MPU MOMOIIU (PUIUUECKUX
METOZOB, HCIOJIb3ysl ONHCAHUE WCCIEAOBAaHUSA, BBIACIATH IPOBEPSIEMOE
NPEANoiIOXKEHNEe,  OLICHMBaTh  NPABWIBHOCTH  MOpSAKA  MPOBEICHUS
UCCJIeIOBAHUS, JIEJIaTh BHIBOIbI, MHTEPIIPETUPOBATH PE3YIbTaThl HAOIIOACHUN U
OTIBITOB;

MPOBOAUTE OMBITHI MO HAOMIONCHUIO (PU3MYECKUX SIBICHUNA WIH (HU3UUECKUX
CBOMCTB TeJ (M3yueHue BToporo 3akoHa HproToHa, 3aK0Ha COXpaHEHUs SHEPTHUH,
3aBUCUMOCTh Tepuoja KoJieOaHuM MpPY>KMHHOTO MasiTHUKA OT Macchl Tpy3a U
WKECTKOCTU TPYKUHBI M HE3aBUCUMOCTH OT aMIUIUTYAbl MaJbIX KoJieOaHUM,
MPSMOJIMHEMHOE paclpoCTpaHEHUE CBETA, Pa3jioKeHHue Oeoro CBeTa B CHEKTp,
M3Y4YEHUE CBOMCTB U300pAKEHHUS B IUIOCKOM 3€pKajie U CBOMCTB M300paKeHUS
npeaMeTra B coOuparolied JuH3e, HAOMI0JCHHE CIUIONIHBIX W JIMHEHYaThIX
CHEKTPOB M3ITYUYEHHUS): CAMOCTOSITEIbHO COOMPaTh YCTAHOBKY M3 M30BITOYHOTO
HaOopa 00OpyJOBaHUSA, OINUCHIBATH XOJ OINbITA W €ro pe3yJibTaThl,
bopMyIUpOBaThH BHIBOJIHI,

POBOJUTH TPU HEOOXOAUMOCTH CEPHUI0 TMPSMBIX H3MEPEHUH, Ompenensis
CpelHee 3HaYeHHe U3MEPsieMOM BeTMUUHBI ((POKYCHOE pacCTOsIHUE cOOMparoLieit
JIMH3BI1), 000CHOBBIBATH BEIOOP cIioco0a u3MepeHus (M3MEepUTEIHLHOTO MPUoopa);
MPOBOJIUTh  WCCIEAOBAHME  3aBUCUMOCTEH  (PU3MYECKHMX  BEIMYHMH  C
UCIIOJIb30BaHUEM TMPSAMBIX W3MEpPEHUN (3aBUCHUMOCTh MYTH OT BPEMEHU IMpHU
PAaBHOYCKOPEHHOM JBMKEHUU 0€3 HAdalbHON CKOPOCTH, Meprojaa KojieOaHUi
MaTeMaTUYeCKOr0 MasTHUKA OT JJIMHBI HUTH, 3aBHCHUMOCTU yTJia OTPa’KCHUS
CBETa OT yIJIa MaJIeHUs U yria IpesIoOMJICHUs OT yrila NaJeHus): TUIaHUPOBATh
UCCJIEIOBAHHUE, CAMOCTOSATEIBHO  COOMpaTh  YCTAaHOBKY, (DUKCHUPOBAThH
pe3ynbTaThl MOJYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJIMYMH B BHUJIE TaOJIUI U
rpaduKoB, AeNaTh BHIBOBI IO pe3yabTaTaM UCCIIEIOBAHMS;



IPOBOJUTH KOCBEHHBIE U3MEPEHUS (DU3UUECKUX BEIIMYUH (CPEAHSSI CKOPOCTh U
YCKOpEHHE Tejla MPU PaBHOYCKOPEHHOM JBUKEHHH, YCKOPEHUE CBOOOIHOTO
najgeHusi, KECTKOCTh TMPYXKUHBI, KOIPPUIMEHT TPEHUs CKOJIbKEHUS,
MexaHu4yeckas paboTa M MOIIHOCTh, YacToTa U TMepHoj KojeOaHui
MaTEMaTHYECKOTO U MPYKUHHOTO MasgTHUKOB, ONTHYECKas Ccuja cOOMparomeit
JUH3bl, PAAUOAKTUBHBIN  (OH): IUIAHMPOBATH HM3MEpPEHUs, COOUpPAThH
AKCIIEPUMEHTAJIbHYI0  YCTAaHOBKY W  BBINOJHATH  W3MEPEHHs,  CIeAys
MPEI0)KEHHOM MHCTPYKIINU, BRIUUCIISTH 3HAYEHHUE BEJIMUMHBI M AHATM3UPOBATH
MOJIyYEHHBIE PE3YNIBTATHI C YYETOM 33JaHHOM IMOIPEIIHOCTH U3MEPEHU;
coOMroaTh MpaBujia TEXHUKH O€30MacHOCTH Mpu paboTe C 1abopaTOPHBIM
0o0opyI0BaHUEM;

paznuyaTh  OCHOBHBbIE TNPU3HAKU  M3YYECHHBIX  (DU3MYECKUX  MOJIEINICH:
MarepuaibHas TOYKa, a0COJIIOTHO TBEPAOE TEJIO, TOUEUHBI HUCTOYHUK CBETA,
Jy4, TOHKas JIMH3a, [JIaHETapHasi MOJENIb aTOMa, HYKJIOHHAs! MOJIEIb ATOMHOTO
Anpa,

XapaKTepHU30BaTh MPUHIIUIBI JEHCTBUS U3YYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPONCTB C OMOPOM HA WX OMHCAHHUSA (B TOM YHCIE: CHUJAOMETP, NAaTUYUKU
MOJIOKEHUS, PACCTOSIHUSL M YCKOPEHHsI, PAKETa, 3XOJOT, OYKH, MNEPHCKOII,
¢oToamnmapar, ONTHUYECKUE CBETOBOJbI, CIEKTPOCKON, JO3UMETpP, Kamepa
Bunibcona), wucnonb3yss 3HaHUS O CBOMCTBaX (DU3UYECKUX SBJICHUA U
HEOO0XOoAUMbIe (PU3NYECKNE 3aKOHOMEPHOCTH;

HCIIOJB30BaTh CXEMbl U CXEMATUYHBIE PHUCYHKU H3YUYECHHBIX TEXHUYECKHUX
YCTPOWCTB, U3MEPUTENIbHBIX MPUOOPOB M TEXHOJOTMYECKUX MPOLECCOB MpPH
pelIeHN y4eOHO-NIPAaKTUYECKUX 3a7ad, ONTUYECKHUE CXEMbI I MOCTPOEHUS
U300paKEHUI B IJTIOCKOM 3€pKajie M COOMpAroIIeH JIMH3E;

NPUBOIUTH TPUMEPHI (HAXOAUTh MHPOPMAIIUIO O MPHUMEPAX) MPAKTUYECKOTO
HCIIOJIb30BaHUs (PU3NYECKUX 3HAHUI B MMOBCEIHEBHOM MKU3HU JIJIsl 00eCTeueHUs
0e30MacHOCTH MPHU OOpaIEHUHU C MPUOOpPAMU U TEXHUYECKUMH yCTPONCTBAMH,
COXPAHEHHUsI 370POBbsi U COOJIIOJIEHUS HOPM 3KOJIOTMYECKOTO IOBEIEHUS B
OKPYKaIOIIEH CPELE;

OCYIIECTBIIATh NMOUCK MHPOpMaIMKU (pundeckoro coaepxanus B MHtepHere,
CaMOCTOATENbHO  (OpMyJIHpYysl  TOWCKOBBIA  3alpoc, HAXOOUTh MYTHU
omnpeneneHusi JIOCTOBEPHOCTH TMOJYYEHHOW HH(OpManuu Ha  OCHOBE
MMEIOLIMXCS 3HAHUW U JTOTIOJIHUTEIbHBIX NCTOYHUKOB;

WCIIOJIh30BaTh TIPH BBIMOJTHEHUM YYEOHBIX 3aJaHUN HAyYHO-TIOMYJISIPHYIO
auTeparypy GU3NYECKOT0 COAEPKaHUs, CTPAaBOUYHbIE MaTepUaIIbl, PECYPCHI CETH
WNurtepHet, Biaaaerh nNpuéMamMu KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs
uH(OpMaIK U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;



CO3/1aBaThb COOCTBEHHBIE IHCBMEHHBIE M YCTHBIE COOOILEHUS Ha OCHOBE
MH(POPMAIU U3 HECKOJIBKUX UICTOYHUKOB (PU3UUYECKOTO COJIEPKAHUS, TyOIMUHO
IPEACTABIATh PE3YNIBTATHI IPOESKTHON WIIM UCCIIEAO0BATEIBCKOW EATEIBHOCTH,
IIPU OTOM TPaMOTHO MCIIOJIB30BATh W3YYEHHBIM NOHATUWHBIA aIapar
M3y4yaeMoro paszena GU3MKU U CONPOBOXKIATh BBICTYIUIEHUE IPE3EHTAlMen ¢
y4€TOM 0COOEHHOCTEN ayJUTOPUHN CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHnoBanme
Ne (undposbie)
pa3iesioB U TEM Konrtpouabnsie | [Ipakrnyeckne
n/n Bcero oOpa3oBaTe/ibHbIE
NporpamMmsbl padoTbI padoThI
pecypcsl
Pa3nen 1. ®u3uka u eé posib B MO3HAHUYN OKPY:KAKIIET0 MUPa
11 ®du3uka - HayKa o 5 0 0 bubnnorexka [HOK
' pHpoJIe https://m.eds00.ru/7f416194
12 dusznueckue 5 0 1 bubmuorexa [JOK
' BEJIMYUHBI https://m.edsoo.ru/7f416194
13 EcrecTBeHHOHay4HBIN 5 0 1 bubnmoreka [JOK
' METO/I TO3HAHUS https://m.edso00.ru/7f416194
Wroro mo pazneny 6

Pasnen 2. [lepBoHayanbHble

CBCICHUSA 0 CTPOCHHUM BelIECTBA

bubmuoreka [JOK
2.1 Crpoenne peiectsa . 0 0 https://m.edso0o.ru/7f416194
JIBrkeHue u
2.2 B3aMMO/ICHCTBUE 2 0 1 bubmotexa [JOK
' g https://m.edso00.ru/7f416194
YaCTHI] BEIICCTBA
53 ArperatHbie 5 0 0 bubnmnoreka [JOK
' COCTOSTHUS BEIIECTBA https://m.eds00.ru/7f416194
Hroro no paszneny 5
Paznen 3. /IBu:kenune u B3auMo/ieiicTBue Tej
31 MexaHn4eckoe 3 0 0 bu6mmoreka [JOK
' JIBHKEHHE https://m.edso00.ru/7f416194
3.9 WNuepuus, macca, 4 1 1 bu6mmoreka [JOK
' IUIOTHOCTD https://m.edso0o.ru/7f416194
bu6nmoreka [JOK
33 Cuna. Bupt cunt 14 . 2 https://m.edso0o.ru/7f416194
3.4 0 0 0
3.5 0 0 0
3.6 0 0 0
3.7 0 0 0
Hroro no paszneny 21

Pasznea 4. /laBjienne TBEPABIX TeJl, JKMAKOCTEH U ra3oB



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

Hasnenue. [lepenaya
41 JaBJICHUS TBEPABIMU 3 0 bubmuorexa [JOK
' TeJIaMHM, KUJKOCTIMHU https://m.edsoo.ru/7f416194
Y Ta3aMHu
bubmuorexa [JOK
4.2 flaperne xiKkoCTH > 0 https://m.eds00.ru/7f416194
43 ATtmocdepHoe 6 0 bubnmoreka [JOK
' JaBJICHUE https://m.edsoo.ru/7f416194
JleicTBUE KUAKOCTU
44 Y rasza Ha 7 2 bubmuoreka [JOK
' HOTPYKEHHOE B HUX https://m.eds00.ru/7f416194
TEJ0
Hroro no pazaeny 21
Pa3nea 5. PaGora n MoHOCTDH. JHEpPrus
bubmuorexa [JOK
| P 1
> a60Ta 1 MOIIHOCTE 3 https://m.edso00.ru/7f416194
bu6mmoreka [IOK
52 Hlpoctere MexarmsMbI > L https://m.edso00.ru/7f416194
5.3 Mexanundeckas 4 0 bu6mmoreka [IOK
' SHEPrus https://m.edso00.ru/7f416194
Uroro no pazneny 12
PesepBHOe Bpems 3
BILIEE KOJIMYECTB
OBl © ¢TBO 68 10

YACOB I10 ITPOTPAMME



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

8 KUIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHnoBanme
Ne (undposbie)
pa3/iejioB U TeEM Konrpoasnsie | Ilpakrnyeckue
n/n Bcero oOpa3oBaTejibHbIE
NPOrpaMMblI padoThI padoThI
pecypcsbl
Paznen 1. TenioBble siBiaeHUs
11 Crpoenue u 7 0 0 bubnnoreka [HOK
' CBOICTBA BEILIECTBA https://m.edsoo.ru/7f4181ce
12 TemnoBbie 21 5 3 bubmuorexa [JOK
MPOIIECCHI https://m.edsoo.ru/7f4181ce
Uroro mo pazneny 28
Pazjen 2. DaekTpuyeckne 1 MATHUTHBIE SIBJICHUS
DNeKTpuYecKue
3apsbl.
2.1 3apspKeHHBIC Tella 7 0 0 bubmmorexa [JOK
' P https://m.edsoo.ru/7f4181ce
U uX
B3aUMOJICHICTBHE
99 [TocTostHHBIHI 20 9 5 bubmuorexa [JOK
' DIEKTPUYECKHUI TOK https://m.edsoo.ru/7f4181ce
53 MaruuTHbIC 5 1 15 bubmuoreka [JOK
SIBJICHUS https://m.edsoo.ru/7f4181ce
OneKTpOMarHuTHasI bubnnoreka [JOK
24 4 0 0
WHIYKIUA https://m.edsoo.ru/7f4181ce
Wroro mo pazneny 37
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO
YACOB IIO 68 5 9.5

I[TPOT'PAMME



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

9 KJIACC

Kosau4vecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue
Ne (undgposBbie)
pa3/iejioB U TeEM Konrpoasnsie | Ilpakrnyeckue
n/n Bcero oOpa3oBaTe/ibHbIE
NporpamMmsbl padoTbI padoThbI
pecypchbl
Paznen 1. Mexanuveckue siBJleHUsI
MexaHn4eckoe
11 JABHXKCHUE U 10 0 1 but6mmoreka [IOK
' CIIOCOOBI €0 https://m.edsoo.ru/7f41a4a6
OIMHMCaHUs
12 BzaumoneiictBue 20 1 3 bubnuotexa [JOK
' Ten https://m.edsoo.ru/7f41a4a6
13 3aKoHbI 10 1 2 bu6mmoreka IIOK
COXpaHEHUS https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 40
Paznen 2. Mexann4deckue KoJed0aHusi M BOJHbI
91 MexaHu4ecKHe 7 0 1 bubnuorexa [JOK
' KoJe0aHus https://m.edsoo.ru/7f41a4a6
59 Mexanndeckue 3 1 0 bubmnoreka IIOK
' BOJIHBI. 3BYK https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15

Pazjen 3. DieKTpoMarHuTHoe 1noJie

! JJIEKTPOMArHUTHBLIE BOJIHBI

DNEeKTPOMAarHUTHOE
31 oJie u 6 1 9 bu6nuorexa [IOK
' 3IIEKTPOMArHUTHBIE https://m.edsoo.ru/7f41a4a6
BOJIHBI
Uroro mo pazneny 6
Pa3nen 4. CBeToBbI€ IBJICHUS
3aKOHBI Bt LOK
nOIMoOTEKA
41 6 0 0
PacTpOCTPaHCHIA https://m.edsoo.ru/7f41a4a6
cBeTa
JInH3e U Butt 1IOK
nOJIMOTEKA
4.2 6 1 3
ofrmHeckue https://m.edsoo.ru/7f41a4a6
npubopsI
Paznoxxenne Bus OK
4.3 0eJIoro cBeTa B 3 0 0 nonmotexa I1

CIIEKTp

https://m.edsoo.ru/7f41a4a6



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

Hroro no paszneny 15
Pa3znea 5. KBanToBbIe IBJIeHUA
Ucnyckanue u
51 IIOTJIOIIEHUE CBETA 4 0 1 Eubmaorexa ITOK
' B https://m.edsoo.ru/7f41a4a6
aTOMOM
5.9 Crpoenue 6 0 1 bu6muoreka [IOK
' aTOMHOTO s71pa https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
>3 FLnepHEIe peaxin ! ! 1 https://m.edsoo.ru/7f41a4a6
Hroro mo pazaeny 17

Pasneu 6. [loBTOpUTEIbHO-00001IAK0IMIA MOAYJIb

[ToBTOpEeHue
0000mmeHue
6.1 coJiep>KaHus Kypca 9 1 2 brbmmorexa LTOK
https://m.edsoo.ru/7f41a4a6

¢usuku 3a 7-9
KJ1acc

Utoro no pazneny 9

OBIIEE KOJIMYECTBO

YACOB IO 102 7 17

I[MPOT'PAMME

B (dbenepanbHBIX M pEerHOHATBHBIX MPOIIEypaxX OMEHKH Ka4ecTBa 00pa30BaHMSI UCTIONb3YeTCs
nepeyeHb (KoauuKaTop) pacrpene’eHHbIX M0 KilaccaM MpOBEpIeMbIX TpeOOBaHUI K pe3ynbraTam
OCBOEHUSI OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO 00IIIET0 00pa30BaHMs U AJIEMEHTOB
cofiepkaHusl o pU3UKe.

IIpoBepsieMble MpeIMeTHBIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOI 00pa30BaTe/IbHON MPOrpaMMbl
OCHOBHOI0 0011ero oopasoBanus (7 Kiacc)

Kon nmposepsie- [IpoBepsiembie IpeAMETHBIE PE3YABTAThl OCBOSHUS OCHOBHOM 00pa30oBaTeIbHOM
MO0 pe3yiib- MIPOrpaMMbl OCHOBHOTO 00IIIeT0 00pa3oBaHUs
Tara
1.1 WCIIOJB30BaTh U3YYEHHBIE TOHATHS
1.2 pa3yinyarh SIBJICHUS MO OMUCAHMUIO MX XAPAKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB,

ACMOHCTPUPYIOIUX JAHHOC (I)I/I3I/I‘{CCKOC SIBJIICHUC

1.3 pacro3HaBaTh MPOSBICHUE U3YYCHHBIX (PH3UYECKUX SIBICHUN B OKPYKAIOIIEM MHUPE,
B TOM YHUCJIC (1)I/ISI/ILI€CKI/IG SIBJICHUA B npnpogle, l'[pI/I 3TOM HepeBOJII/ITB HpaKTI/I‘—IeCKy'IO
3a/1ady B y4eOHYIO, BBIJICISATH CYIIECTBEHHBIE CBOWCTBA (MPU3HAKH) (DU3HUUECKHX SIB-
JICHUU



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

1.4

OTMCHIBAaTh M3YYCHHBIE CBOMCTBA TeNl U (pU3MUECKUE SBJICHUS, UCTIONB3YS (pHU3HUe-
CKHUE BEJIMUYUHBI, IPH ONUCAHUH [IPABUIIBHO TPAKTOBATh (GU3NUYECKHUIA CMBICIT UCIIOJIb-
3yEeMbIX BEJTMYUH, X 0003HAYCHHUS U JMHULIBI PU3UUECKUX BEITMYMH, HAXOIUTH QOp-
MYJIbl, CBSI3bIBAIOIIUE JNaHHYK (U3MYECKYI0 BEJIMYMHY C APYIMMH BEIMYMHAMU,
CTPOUTH TpapUKU U3YUEHHBIX 3aBHCUMOCTEH (PU3NUECKUX BETHUUH

1.5

XapaKTCPU30BaTh CBOICTBa TCI, (1)I/IBI/II-I€CKI/I€ SAIBJICHUA W MPOLECChI, UCIIOJIb3Ys U3Yy-
YCHHEBIC 3aKOHBI, ITPH 3TOM JiaBaTb CJIOBECHYIO (bOpMy.TII/IpOBKy 3aKOHa M 3aIIMChbIBAaTh
€T0 MaTcMaTH4YCCKOC BBIPAKCHUC

1.6

OO0BACHATH (PU3UYECKHUE SBICHUS, MMPOILIECCHI U CBOWMCTBA TEJ, B TOM YHCJIE U B KOH-
TEKCTE CUTyallUd MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISABISATh MPUYUHHO-
CJICJICTBCHHBIE CBSI3H, CTPOUTH OOBsICHEHHE U3 | - 2 TOTUYECKUX MIAroB C OMOPOi Ha
1 - 2 u3yyeHHBIX CBOMCTBA (PU3MUECKHUX SBICHUN, (PU3NUECKUX 3aKOHA WM 3aKOHO-
MEPHOCTH

1.7

pemiaTh pacdeTHbIe 3a0a49u B 1 - 2 ACHCTBHS, UCTIONB3YS 3aKOHBI H (POPMYIIBI, CBSI3bI-
Barolue (U3MYECKUe BEIMYMHBI: HA OCHOBE aHAlM3a YCJIOBUS 33Ja4H 3alUCHIBATh
KpaTKo€ yCIIOBUE, MOICTABIATH (PU3UUECKUE BEIIMUYMHBI B (POPMYJIIBI M TPOBOAUTH pac-
YeThbl, HAXOJUTh CIIPABOYHBIC TAHHBIE, HEOOXOAUMBIE IS PEIICHUS 3a/1a4, OLIEHUBATh
PEATHCTUYHOCTD MOJIYYCHHON (PU3NICCKON BEIIMIMHBI

1.8

pacrno3HaBarh MPoOJIEMbl, KOTOPbIE MOXKHO PELIUTh IPU MOMOIIH (PU3UIECKUX METO-
JIOB, B OIMCAHUU HCCIEIOBAHUS BBLIEIATH MPOBEPSIEMOE MPEAINoiokeHne (Tumo-
TE€3Yy), pa3ianyaTh U UHTEPIPETUPOBATH MTOTYUYEHHBIH PE3yNbTaT, HAXOAUTh OIIMOKH B
XOZI€ OIIBITA, J1€J1aTh BBIBOJBI I10 €r0 Pe3ynbraraM

1.9

IPOBOAUTH OIBITHI IO HAOJIIOAECHUIO (PU3NUECKUX SBICHUN UM (PU3NYECKUX CBOMCTB
Ten: GOpMYNUPOBATh NPOBEPSEMbIE IPEAIOI0KEHUS, COOMPATh YCTAHOBKY U3 IpEJl-
JI0KEHHOT0 000PYA0BaHMsI, 3aITUCHIBATh X0 OMBITa U (POPMYITUPOBATH BHIBOJIBI

1.10

BBITMOJIHATH MPSIMbIE U3MEPEHMSI C UCTIOIb30BAaHUEM AaHAJIOTOBBIX U IIU(PPOBBIX MpPHU-
60pOB, 3aMKChIBATh MOKA3aHUS IPUOOPOB C YUETOM 33aJaHHOH aOCOIIOTHOI morper-
HOCTHU U3MEPEHUN

IIPOBOJIUTH UCCIIEIOBAaHUE 3aBUCUMOCTH OJHOW (PM3NYECKON BETMUYMHBI OT JAPYroM ¢
UCTIOJIb30BaHUEM NPSMBIX M3MEPEHUil, ydacTBOBATh B IUIAHUPOBAHUU y4eOHOTO HC-
CJIEIOBAHUSI, COOMPATh YCTAHOBKY U BBIMIOJIHATH U3MEPEHUS, CIIELYs MPEATI0KEHHOMY
I1aHy, PUKCUPOBATh PE3YJIbTAThl HOTYYEHHOW 3aBUCUMOCTH (PU3MUECKUX BETUYHUH B
BU/JIE TIPETIOKEHHBIX TaOIUIl U TPaUKOB, A€JaTh BHIBOJBI IO PE3yIbTaTaM HCCiel1o-
BaHUs

1.12

IPOBOANTH KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEIMUMH, CIEYs NPEAT0KESHHON UH-
CTPYKLHUU: NP BBIMOJIHEHUN U3MEPEHUI COOMPATh HIKCIEPUMEHTAIbHYIO YCTaHOBKY
Y BBIYKCIIATH 3HAUEHHUE UCKOMOW BEJIMYUHBI

1.13

co0ro1aTh MpaBmuiia TEXHUKH 0€30MacHOCTH MpU padoTe ¢ 1abopaTopHBIM 000pyHO-
BaHHEM

1.14

yKa3bIBaTh IPUHIIUIIBI JEHCTBUS TPUOOPOB U TEXHUYECKUX YCTPOMCTB, XapaKTepU30-




BaTh MPUHIUIIBI 1EHCTBUS N3YYCHHBIX IPUOOPOB M TEXHUYECKUX YCTPOMCTB C IIOMO-
IIBIO UX OMMCAHUS, UCIIOJIb3YS 3HAHMS O CBOMCTBAX (pU3MUECKUX SBIECHUN U HEOOXO-
JTUMbIe (PU3HUECKUE 3aKOHBI M 3aKOHOMEPHOCTH

1.15

IPUBOIUTH IPUMEPHI (HAXOAUTH HH(POPMALIUIO O IPHUMEPAx ) MPAKTUIECKOTO MUCTIOIb-
30BaHUA (PU3MYECKUX 3HAHUI B MMOBCETHEBHOM XU3HU Ul oOecrieyeHus 6e301acHo-
CTH NpHU OOPALIEHNUH C TPUOOPAMU M TEXHUYECKHUMH YCTPOMCTBAMH, COXPAaHEHUS 370~
POBbS U COOIIOACHUS HOPM IKOJIOTMYECKOr0 MOBEJCHUS B OKpYXKarolleil cpene

1.16

OCYUIECTBIIATH OTOOP UCTOYHUKOB MH(OpPMALIUU B ceTU IHTEpHET B COOTBETCTBUH C
3aJJaHHBIM ITOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOIIMXCS 3HAHUU U IIyTEM CpaBHE-
HUS pa3IUYHbIX UCTOYHUKOB BBIJENATH HHGOPMAIIHIO, KOTOpas SBJISETCS IPOTUBOpE-
YHBOW WIJTH MOXKET OBITh HEJIOCTOBEPHOM

1.17

MCII0JIb30BaTh P BHIIIOJHEHUH YUEOHBIX 3aJaHUI HAyYHO-TIONYJISIPHYIO JTUTEPATypy
(bu3nUeckoro coepxaHus, ClipaBOuHbIe MaTepuallbl, pecypcsl cetu VHTepHert, Bia-
JIeTh IpUeMaMy KOHCTIEKTUPOBAHHsI TEKCTa, MpeoOpa3zoBanus HH(opMany U3 OXHON
3HAKOBOM CUCTEMBI B APYTYIO

1.18

cO3/1aBaTh COOCTBEHHbIE KPAaTKHE NMCbMEHHbIE U YCTHBIE COOOLIEHHSI HAa OCHOBE 2 - 3
MCTOYHUKOB HH(OpMAINK PU3NIECKOTO COAEPKAHMS, B TOM YUCIIE ITyOIIMIHO JIeNIaTh
KpaTKue COOOLIEHMS O pe3yIbTaTax MPOEKTOB MU y4eOHBIX UCCIEIOBAHUMN, IIPU ITOM
IPaMOTHO HCIIOJIb30BaTh M3YYCHHBIA MOHATUHHBINA ammapar Kypca (GU3HMKH, COTPO-
BOKJaTh BBICTYIUICHHE NIPE3EHTALMEN

1.19

IIPY BHITIOJTHEHUH YYEOHBIX TPOEKTOB U UCCIIEOBAHUIN pacipenesiTh 0013aHHOCTH B
rpylme B COOTBETCTBUHU C TOCTABJICHHBIMH 3aJla4aMH, CJICTUTH 32 BBINOJTHECHUEM
IUIaHa JEWCTBMI, aJeKBaTHO OICHMBAaTh COOCTBEHHBIM BKJIAJ B J€SITEIHLHOCTH
TPYIIIbI, BEICTPaBaTh KOMMYHHKAaTUBHOE B3aUMO/ICCTBUE, YIUTHIBAs MHEHUE OKPY-
JKATOIINX

IIpoBepsieMble 3j1IeMeHThI coaep:kaHus (7 Kiace)

Kon pa3-
nena

Kon aie- IIpoBepsieMble 2IIEMEHTHI CONIEPIKAHUS

MCHTAa

OU3NKA U EE POJIb B IIO3HAHUU OKPYXAIOIIETO MUPA

1.1 ®dusuka - Hayka o pupoze. ABnenus npupoapl. Pu3ndecKue ABICHUS: Me-
XaHUYECKHUE, TEIIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3ByKOBBIE

1.2 dusnueckue BenuuuHbl. M3mepenue gusnueckux BenuunH. Ousnueckue
npubopsl. [TorpemHocTts n3MepeHuit. MexxayHapoaHas cuctemMa eJuHHIL

1.3 EcTtecTBeHHO-HAYYHBIM METO/ MO3HAHUS: HAOTIOCHNE, TOCTAHOBKA Hay4-
HOT'O BOIIPOCA, BBIIBUKEHHUE TUIIOTE3, IKCIIEPUMEHT I10 MIPOBEPKE TUIIOTES,
00bsICHEHNE HAOIIOAAEMOTO SIBIICHUS

1.4 Onucanue QU3NYECKUX SIBICHUHN C IIOMOIIBI0 MOJIesen




1.5

[TpakTuyeckue paboOTHI:

N3mepenue paccTosHmil.

W3mepenue o6bemMa )KUIKOCTH M TBEPJOTO Tea.

OmnpeneneHne pa3MepoB MajbIX TeIl.

W3mepenue Temreparypsl MPpH HOMOIIH KUIKOCTHOTO TEPMOMETPA U JIaT-
YHKa TEMIIEPaTypbI

ITEPBOHAYAJIBHBIE CBEJAEHM O CTPOEHMU BEILECTBA

2.1 CrpoeHue BelecTBa: aToMbl U MOJIEKYIIbI, UX pa3Mepbl. ONbIThI, JOKA3bIBa-
IOLIUE IUCKPETHOE CTPOEHUE BEILIECTBA

2.2 JIBuxkenue yactull BeniecTBa. CBsi3b CKOPOCTH JBUKEHMSI YACTHLL C TEMIIE-
parypoii. bpoyHoBckoe nBuxkenue, 1updysus

2.3 B3anmoneiicTBre yacTUI] BEIIECTBA: IPUTIKEHUE U OTTAJIKUBaHUE

24 ArperarHble COCTOSIHUS BEILIECTBA: CTPOCHHE I'a30B, )KUJIKOCTEH U TBEPbIX
(KpucTaJuIMYecKuX ) Tei. B3anMocBs3b MeX/ly CBOMCTBaMU BEIIECTB B pa3-
HBIX arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM CTPOCHUEM

2.5 OCc00EHHOCTH arperaTHbIX COCTOSTHUI BOJIBI

2.6 [TpakTrueckue padbOThI:
Onenka auaMeTpa aroMa METOJOM psAOB (C MCHOJIb30BaHUEM (HOTOrpa-
OnbIThl 10 HAOMIOAECHHUIO TETIJIOBOTO PACLIMPEHMS I'a30B.
OnbIThI 1O OOHAPYKEHUIO JEHCTBUS CUII MOJIEKYIISIPHOTO MPUTSKEHUS

JABWXEHUE 1 BBAUMOIENCTBUE TEJI

3.1 Mexannueckoe qBrKeHrue. PABHOMEPHOE U HEPAaBHOMEPHOE JIBUKECHHE

3.2 Cxopoctb. CpenHsisi CKOpOCTh IMPH HEPAaBHOMEPHOM JBHXKEHHH. Pacuer
IIyTU U BPEMEHHU JBUKCHHUS

33 SIBnenne nHepuuu. 3aKOH MHEPLKU. B3aumoeiicTBre Tel Kak MpUYKUHA W3-
MEHEHHS CKOPOCTH JABMKEHUs Tesl. Macca Kak Mepa HHEpTHOCTH Tela

34 ITnotHOCTH BemecTBa. CBA3b MNIOTHOCTH C KOJIMYECTBOM MOJIEKYI B €IU-
HHIEe 00BbEMA BEIIECTBA

3.5 Cuta KaK XapaKTepuCTHUKa B3aUMOICHUCTBUS TE

3.6 Cuna ympyroctu u 3akoH ['yka. 3MepeHue CHiibl ¢ MOMOUIBIO JUHAMO-
MeTpa

3.7 SIBnenue TAroTeHMs U cuia Tshkectr. Cuila TSHKECTH Ha JPYTHX IUIaHETax.
Bec rema. HesecomocTh

3.8 Cwita Tpenus. TpeHHE CKOJBXEHUS U TPEHUE MOKosA. TpeHue B mpupoae u

TCXHHUKC




3.9

CrnoxxeHue cuil, HalpaBIECHHBIX [0 OAHOM HpsMOM. PaBHonelcCTBYyroLIas
cun

3.10

[TpakTuyeckue paboThl

OmnpeneneHne CKOPOCTH PaBHOMEPHOIO JBHMKEHMsI (LIApUKa B JKUIKOCTH,
MOJIEIIH JIEKTPUUECKOr0 aBTOMOOMIIS U TaK Jlajiee).

OmnpeneneHne CpeaHEN CKOPOCTH CKOJIBKEHMSI Opycka MJIM ILapHKa I10
HAKJIOHHOH IIOCKOCTH.

Onpezenenue MIOTHOCTU TBEPAOTO TENA.

OnbIThl, EMOHCTPUPYIOLIME 3aBUCUMOCTh pacTsbkeHHs (aedopmaryn)
IIPYKUHBI OT IIPUJIOKEHHON CHUJIBI.

OneIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHHS CKOJIBXXEHHUS OT
Beca Tejla U XapaKTepa CONPHUKACAIOLIUXCS [IOBEPXHOCTEM

3.11

duznueckue sIBICHUS B MPUPOJIE: TPUMEPHI IBMKCHUS C PA3TUYHBIMU CKO-
POCTAMH B )KMBOW U HEKUBOI MPUpPOJIE, IEUCTBUE CUIIBI TPEHHUSI B IPUPOJIE
U TCXHUKE

3.12

TexHu4yeckre yCTporucTBa: JUHAMOMETD, MOAIITUITHUKA

JIABJIEHUE TBEPJIBIX TEJI, )KUJKOCTEM U TA30B

4.1 Jasnenne TBepaoro temna. CriocoObl yMEHBIIECHUS U YBEITHUCHHS JaBICHHS

4.2 JlaBneHue raza. 3aBUCUMOCTb JIaBJICHHUs T'a3a 0T 00beMa, TeMIIeparyphbl

4.3 [Tepenaua naBneHus TBEPABIMU TEIAMU, )KUIKOCTIMU U razamu. 3akoH Ilac-
kaist. [THeBMaTHuecKkne MalIuHbI

4.4 3aBUCUMOCTD JaBJICHUS JKUAKOCTH OT TITyOHHBI. [ uapocrarndeckuii mapa-
noke. Cooburaromuecs cocysl. I'uipaBnuueckue MeXxaHUu3Mbl

4.5 AtMocdepa 3emsn u arMmocdepHoe AaBieHue. [IpuunHbl CylecTBOBaHUs
BO3AyIIHON 06onouku 3emnu. OneiTt Toppuuennu. 3aBUCUMOCTH aTMO-
c(epHOro AaBICHUS OT BBICOTHI HaJl yPOBHEM MOpS

4.6 N3mepenue armocdepHoro aapineHus. [IpuOopsl ans u3MepeHHs aTrMmo-
cthepHorO MaBICHUS

4.7 JlelicTBHE )KMIKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BeiTakuBaromas
(apxumenoBa) cuia. 3akoH Apxumena

4.8 [TnaBanue Ten. Bo3gyxornnaBanue

4.9 [TpakTryeckue padbOThI:

HccnenoBaHue 3aBUCMMOCTH Beca Tejla B BOJE OT o0bema l'IOl"py)KCHHOfI B
KHUOKOCTh 4aCTH TEJIa.

OHpe,I[CJ'ICHI/IC BBITAJIKMBAIOIICH CHIJIBI, ﬂeﬁCTBYIOIHCﬁ Ha TCJI0, IOTPYKCH-
HO€ B XXUJKOCTbB.

HpOBCpKa HE3aBHCUMOCTH BBITAIKHBAIOIIEH CHIJIBI, ,Z[CﬁCTByIOLHCﬁ Ha TCJI0
B XXUJIKOCTHU, OT MAcCCHI T€JIa.




OnbITL, TEMOHCTPUPYIOLIUE 3aBUCUMOCTDH BBITAJIKUBAIOLIEH CHUIIBI, ACH-
CTBYIOLLIEH Ha TEJIO B KUJKOCTH, OT 00beMa MOTPYKEHHON B HKUAKOCTh Ya-
CTH TeJa U OT TJIOTHOCTH >KUJIKOCTH.

KoncTpyupoBanue apeomeTpa WM KOHCTPYMPOBAHUE JIOAKU U ONpeerie-
HUE €€ rPy30I0AbEMHOCTH

4.10 ®dusnueckue SBICHUA B MPHUPOJE: BIMSAHUE aTMOC(EpHOro HaBieHHs Ha
’KUBOW OpraHu3M, IJIaBaHUE PbIO
4.11 TexHuueckue yCTpOrUCTBa: COOOMIAIONINECS COCYAbI, YCTPOMCTBO BOAOIPO-

BOJIa, TH/IPABIMYECKHIA TIPecc, MAaHOMETP, 6apoMeTp, BEICOTOMED, TIOPIITHE-
BOI1 Hacoc, apeoMeTp

5 PABOTA, MOIIIHOCTDb, OHEPT'H A

5.1 Mexanndeckas pabota

5.2 Mexanuueckasi MOIIIHOCTb

53 [TpocThie MEXaHU3MBI: phIyar, OJIOK, HAKJIIOHHAS IUIOCKOCTh. [IpaBuio pas-
HOBECHS pplyara

5.4 [TpuMeHeHMe npaBuIa paBHOBECHS pblyara K OJIOKY

5.5 "3onotoe npaBuio" mexaHuku. Koadduument nonesnoro aeicTpus mexa-
HU3MOB. [IpocTble MEXaHU3MBI B OBITY M TEXHUKE

5.6 [ToTenmanpHas YHEPTUU TeJa, MOAHATOr0 HaJl 3emiiei

5.7 Kunernueckas sneprus

5.8 [TonmHas MexaHu4ecKast SHEprus. 3aKOH U3MEHEHHUS U COXPAaHEHUS] MEXaHU-
YECKOM DHEPruun

5.9 [TpakTrueckue padbOThI:
Onpenenenue paboOThI CUIIBI TPEHUSI TPU PABHOMEPHOM JIBH)KEHUH TeJla 110
TOPU30HTAIBHON TOBEPXHOCTH.
HccnenoBanue ycioBuil paBHOBECUS pblyara.
N3mepenne KII/ HaKTOHHON IIIOCKOCTH.
M3ydeHne 3ak0Ha COXPAHEHNSI MEXaHUYECKON YHEPTUH

5.10 dusnyecKue SIBICHNS B IPUPOJIE: PblUark B TEJIE YEIOBEKa

5.11 TexHHYecKHe yCTPOWCTBA: phlyar, MOJBUKHBI M HENOABMKHBINA OJOKH,

HAKJIOHHA IMJIOCKOCTb, IPOCTHIC MEXAaHNU3MEI B 6LITy

IIpoBepsiemble TpeOOBaHNS K pe3y/1bTaTaM OCBOCHHUSI OCHOBHOM

o0pa3oBarejibHOM nporpamMmmsbl (8 Kiacc)

Kon nmposepsie-

[TpoBepsiembie mpeaMETHBIE PE3YIIBTAThl OCBOCHUS OCHOBHON 00pa3oBaTeIbHON

nporpamMmmbl OCHOBHOI'O O6H_ICFO O6pa3OBaHI/I5{




MOTO pe3yib-
Tara

1.1

HCIIOJIBb30BaTh INOHATHUA

1.2

pa3inyaTh SIBJICHUS 10 ONMHUCAHUIO WX XapaKTePHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPHUPYIOIINX JaHHOE (PU3NYECKOE SBIICHHE

1.3

pacro3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3NYCCKUX SBICHUN B OKPYKAIOIIEM MHUPE,
B TOM 4YHciie (PU3UYCCKUE SBICHHS B IPUPOJIE, IIPU ITOM MEPEBOIUTH MPAKTUYECKYIO
3a/1aqy B Y4eOHYIO, BBIJICIISITH CYIIIECTBEHHBIC CBOMCTBA (MMPU3HAKH) (DU3HUECKUX SIB-
JIEHUH’

1.4

OIKCBIBAaTh M3YYECHHBIE CBOMCTBA TeJl U (pU3MUECKUE ABICHMS, UCHONb3Ys (U3nUe-
CKHE BEJIMYUHBI, IPH OMIMCAHUH MTPABUIIBHO TPAKTOBATh (PM3UUECKUNA CMBICIT HCIIOIb-
3yeMBbIX BEJIMYMH, 0003HAUYEHUS M €JUHULBI (PU3MUECKUX BEIMYUH, HAXOAUTh (op-
MYJIbI, CBSI3BIBAIOIIUE JMAHHYIO (U3NYECKYIO0 BEIMYHHY C JAPYTHMH BEIMYHMHAMM,
CTPOUTH I'paMKU U3YUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITMUUH

1.5

XapaKTCPU30BaTh CBOICTBa TCI, (bHSI/I‘{eCKI/Ie SABJICHUA W MPOLECCHI, UCIIOJIb3Y U3Yy-
YCHHBIC 3aKOHBI, ITPU 9TOM OaBaThb CJIOBCCHYHO (I)OpMy.]'II/IpOBKy 3aKOHa " 3aI1MCbhbIBaThb
€T0 MaTcMaTH4Y€CKOC BBIPAKCHUC

1.6

OOBSICHATH (PU3MUECKUE TPOLIECCHI M CBOMCTBA TEJI, B TOM YHCJIE U B KOHTEKCTE CUTY-
ali MpaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATh MIPUYUHHO-CIIEICTBEHHbIE
CBSI3H, CTPOUTH OOBSICHEHHE U3 | - 2 JIOTHYECKUX 1IAroB ¢ MOMOIIBIO 1 - 2 U3yYEHHBIX
cBOMCTBa (pU3HUECKUX ABICHUHN, PU3MUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH

1.7

peuarb paCuCTHBIC 3a1a4U B 2-3 ,Z[eflCTBI/IH, HCIIOJIb3Ys 3aKOHBI U (I)OpMy.]'IBI, CBA3bI-
Baromue (1)I/I3I/I‘-ICCKI/IG BCJIMYMHBI: HA OCHOBC aHalin3a YCJIOBHA 3a/]a4U 3allMChIBATb
KpaTKOC YCJIOBHUC, BBIABIIATE HCAOCTATOK JaHHBIX JJISI pCIICHUA 3a1a4U, BBI6I/IpaTB 3a-
KOHBI U q)OpMYJ'II)I, HGO6XOI[I/IMBI€ AJIg €€ pCHICHU A, TPOBOJAUTD PACUYCThI 1 CPABHHUBATH
MOJIYYCHHOC 3HAYCHHUC (1)I/I3I/I‘-ICCKOI\/'I BCJIIMYMHBI C U3BCCTHBIMHU JaHHBIMH

1.8

paciio3HaBaTb Hp06J'IeMLI, KOTOPBIC MOKHO PEIIUTL ITPU IMTOMOIIN (I)I/IBI/I‘ICCKI/IX MCTO-
J0B, UCIIOJIb3Yys ONMMMCAHHUE UCCICAOBAHUA, BBIACIATE ITPOBEPACMOC IMPEATIOIONKCHUC,
OLICHUBATb NMPAaBUJIBHOCTD IMMOPAJKA IPOBCACHUA UCCIICAOBAHUS, NCIATh BEIBOABI

1.9

IPOBOAUTH OMBITHI O HAOIIOAEHUIO (PU3HUECKUX SBIECHUHN UM (PU3NYECKHX CBOIMCTB
Ten: GopMyNUpOBaTh NMPOBEPSEMbIE MPEIANOI0KEHUS, COOMpPATh YCTAHOBKY M3 Mpell-
JI0KEHHOTO 000PYAOBaHUsI, ONMCHIBATH X0/ OIbITa U (POPMYIUPOBATH BHIBOABI

1.10

BBINOJIHATH MPSIMbIE U3MEPEHHSI C UCTIOIb30BAaHMEM aHAJIOTOBBIX TPUOOPOB U AaTUH-
KOB (pM3MUECKUX BEIMYUH, CPABHUBATH PE3YJbTaThl U3MEPEHHUI C YUETOM 3a/1laHHOM
a0COIOTHOM MOTrPEIIHOCTH

MPOBOJIUTH UCCIEIOBAHIE 3aBUCUMOCTH OJHOUW (PU3MUYECKON BEIMYMHBI OT APYTOU C
WCITOJIb30BAaHUEM TPSIMBIX U3MEPEHUH: NIAHUPOBATh MCCIIeIOBaHUE, COONpaTh ycTa-
HOBKY U BBITIOJHSTH U3MEPEHUS, CIEAys MPEII0KEHHOMY IUIaHy, PUKCUPOBATh pe-
3yABTATHI TTOJIYYeHHOW 3aBUCUMOCTH B BUJIE TAOJIUIl U TPaUKOB, A€JIaTh BHIBOIBI 11O
pe3ynbTraram UCCIEA0BaHUs




1.12

MPOBOJIUTH KOCBEHHBIC M3MEpEHUsT (PU3NUECKUX BEIMYHH: TUIAHUPOBATh U3MEPCHHS,
coOuparh 3KCIIEPUMEHTAIbHYIO YCTAHOBKY, CIEAys MPEAIOKEHHOW MHCTPYKIUH, U
BBIUMCIISTH 3HAUYCHUE BETUIHHBI

1.13

coOroaTh MpaBuiia TEXHUKU 0€30MacHOCTH TIpH paboTe ¢ T1aboparopHEIM 000pyIo-
BaHHUEM

1.14

XapaKTepU30BaTh MPHUHIMIBI JCHCTBUS M3YYCHHBIX MPUOOPOB U TEXHUUYECKUX
YCTPOMCTB C OMOPOIA HA UX OMHUCAHUS, UCIIONB3YS 3HAHUS O CBOHCTBaX (U3NUYCCKUX
ABJICHUIN U HeoOXouMbIe (PU3HUECKHE 3aKOHOMEPHOCTHU

1.15

pacino3HaBaTb IMPOCTBIC TEXHHUYCCKUC YCTpOﬁCTBa U U3MCPUTCIIBHBIC HpI/I60pI)I 10
CXCMaM U CXCMATUYHBIM PHUCYHKAM, COCTABJIATH CXCMbI SJICKTPUYCCKUX LICIIEH C Io-
CJICAOBATCIIBHBIM W IapalJICJIbHBIM COCAWMHCHUEM JJICMCHTOB, pasjindyasd YCJIIOBHBLIC
0003HaUYCHUS SJICMESHTOB QJICKTPUYICCKUX Lermei

1.16

IPUBOAUTH IPUMEPHI (HAXOAUTH HHPOPMALIUIO O IPUMEPAX) IPAKTUUECKOTO UCIIOJIb-
30BaHUA (PU3MYECKUX 3HAHUI B MOBCETHEBHOM KU3HU Ui oOecrieyeHus 6e30macHo-
CTH IIpH OOpalleHUH ¢ TpUOOpaMu U TEXHUUECKUMHU yCTPOUCTBaMU, COXPAHEHNUS 3/10-
POBbS U COOIIOICHNS HOPM SKOJIOTMYECKOTO MTOBEJICHUS B OKpYXarolleil cpene

1.17

OCYILECTBIIATH MOUCK MH(popMamu GPU3HIECKOTO copepkaHus B ceTu MHTepHeT, Ha
OCHOBE€ UMCHOILINXCs 3HAHUU 1 IMyTEM CPAaBHCHUA JOIMOJTHUTCIbHBIX NCTOYHUKOB BbI-
JeNATh UH(POPMALIKIO, KOTOpask SBIISETCS MPOTUBOPEUMBON WIM MOXKET ObITh HEO-
CTOBEpPHOM

1.18

UCIIOJIb30BaTh IPH BHIIOJHEHNUH YUEOHBIX 33 JaHUH HayYHO-TIONYISPHYIO JIUTEPATYPY
(bu3NYECKOTrO Cco/lepKaHus, CIIpaBOYHbIE MaTepualsbl, pecypcsl cetu MHTepHeT; Bia-
JIeTh IpUeMaMi KOHCIIEKTUPOBaHUsI TEKCTa, Ipeodpa3zoBanus MH(GOpMauy U3 OHON
3HAKOBOW CHCTEMBI B JPYTYIO

1.19

c03/1aBaTh COOCTBEHHbIE MTUCHbMEHHBIE U KPATKUE YCTHBIE COOOIIEHMsI, 00001Iast uH-
(opMarIuio U3 HECKOJIBKUX UCTOUHUKOB (PU3MUYECKOTO COIepKaHus, B TOM YHUCIIe Ty0-
JIMYHO TPEACTaBIATh Pe3yiAbTaThl MPOEKTHON MM HCCIE0BATEIbCKON NEATEIbHO-
CTH, TIPY 3TOM I'PaMOTHO MCIOJIb30BaTh U3yYEHHBIN MOHATUIHBIN anmapar Kypca ¢u-
3UKH, COIPOBOXKJATh BBICTYIUIEHUE MTPEe3eHTaIeH

1.20

IIPU BBIMIOJIHEHUH Y4€OHBIX IPOEKTOB U MCCIEI0BAaHUI (PU3NYECKUX MPOLIECCOB pac-
npeaensTh 0053aHHOCTH B IPYIINE B COOTBETCTBUU C ITOCTABJICHHBIMU 3aJja4aMHu, CJie-
JIUTH 32 BBIITOJIHEHUEM IJIaHa JENCTBUN U KOPPEKTUPOBATH €TI0, aJICKBATHO OLICHUBATh
COOCTBEHHBIN BKJIAJ] B JAESITEIbHOCTh I'PYIIIBI, BEICTPaUBaTh KOMMYHUKAaTHBHOE B3a-
UMO/JICIICTBHE, TPOSBIISAS TOTOBHOCTD pa3peliaTb KOHQIUKTbI

IIpoBepsiemble 31eMeHTHI conep:xkanus (8 Kiacc)

Kon pas-
aena

Kon ane- [IpoBepsiemble 21EMEHTHI COIEpKAHUS
MEHTa

TEIIIOBBIE ABJIEHUA




6.1

OcHOBHBIE TIOJIOKEHHSI MOJIEKYIIIPHO-KMHETUYECKON TEOPUH CTPOECHHUSI BE-
niectBa. Macca n pazmepsl MoJieKyia. OTBITEI, TOATBEPKAAIONINE OCHOB-
HBIC [10JI0KEHUS MOJIEKYJISIPHO-KMHETUYECKON TEOPUHU

6.2 Mogenu TBEpIOTO, KUIKOTO U ra3000pa3HOro COCTOsTHUM BemecTa. Kpu-
CTaJNIM4eckue u aMop(HbIe Tena

6.3 OOBbsiCHEHHE CBOMCTB ra3oB, XKHUIAKOCTEH W TBEPHABIX TEJ Ha OCHOBE IOJIO-
JKEHUI MOJIEKYIIIPHO-KUHETUYECKON TEOPUH

6.4 CMaurBaHu€ U KalWIISPHBIE SIBJICHUS

6.5 TemnnoBoe paclIMpeHue U CKaTue

6.6 Temneparypa. CBsi3b TeMIiepaTypbl €O CKOPOCTBIO TEILJIOBOTO JBHUKEHUS
4acTHULL

6.7 Buytpennsist sneprusi. Crioco0bl N3MEHEHHS BHYTPEHHEW YHEPTHUU: TETIO0-
nepegaya u CoBepIeHNE paboThI

6.8 Bunbl Tenonepeaayu: TEIIONPOBOJHOCTh, KOHBEKIUS, U3Iy4CHUE

6.9 KonuuectBo TemnoTel. YaenbHas TEIIOEMKOCTh BEIECTBA

6.10 TennooOMeH U TeI0OBOE paBHOBECHE. YpaBHEHHE TEIJIOBOTO OajaHca

6.11 [InaBneHue u OTBEpAEBaHHE KPUCTAIUIMYECKUX BEIIECTB. YENIbHAs TEIl-
JI0Ta IUIaBJICHUS

6.12 [Tapoo6pa3oBanue u kouaeHcanusa. Mcnapenue. Kunenue. YnenbHas ten-
J0Ta mapooOpa3oBaHus. 3aBUCUMOCTh TeMIEpaTypbl KUIEHHsS OT arMo-
cthepHoTrO MaBICHUS

6.13 BnaxxnocTs Bo3tyxa

6.14 DHeprus TOIIMBA. YeIbHAas TEIJI0Ta CTOPaHus

6.15 [Tpunmuner pabotel TeruoBbix nsurareneit KIIJ[ TemmoBoro asurarens.
TemnoBble ABUraTeNy U 3alIUTa OKPYKAIOIIEN Cpe/Ibl

6.16 3aKOoH COXpaHEHUS U MPEBPALLEHUS SHEPTUH B TEIUIOBBIX MTpoLeccax

6.17 [TpakTrueckue padbOThI:

OnbIT IO OOHAPYKEHUIO ACUCTBUS CUI MOJIEKYJISIPHOTO MPUTSKEHHUS.
OnBITHI IO BhIpAIIMBaHHUIO KPUCTAJUIOB TOBAPEHHOM COJIM WM caxapa.
OnbIThl MO HAOIIOACHHUIO TEIJIOBOTO DPACIIMPEHHUs Ta3oB, >KUIKOCTEH U
TBEPABIX TEI.

Onpenenenue AaBiaeHNs Bo3lyxa B OaJlJIOHE IIIPULA.

OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD JIaBJIEHUSI BO3yXa OT €ro 00b-
eMa ¥ HarpeBaHUsl UM OXJIaXICHHUS.

[TpoBepka runmoTe3bl TUHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOWKA KUIKOCTH
B TEPMOMETPUUECKOM TPyOKe OT TeMIEpaTyphbl.




Habmronenve n3MeHeHNs] BHYTPEHHEW YHEPTUH Tejla B Pe3yibTaTe Terio-
nepeaayn ¥ paboThl BHEITHUX CHUL.

HccnenoBanue sBICHUS TETIOOOMEHA TP CMENTMBAHUN XOJIOAHON M TOPSI-
yel BOMEL.

OmnpeneneHre KOIMYECTBA TEIIOTHI, MOJYYEHHOTO BOAON MpPH TEII000-
MEHE C HarpeThIM METAJUTMYECKUM ITHIIUHIPOM.

Ornpenenenue yaenbHOM TEIJIOEMKOCTH BemiecTBa. MccnenoBanue mpo-
1ecca UCIapeHus.

OrnpezenieHre OTHOCUTEIBHON BIAXKHOCTH BO3/1yXa.

OrnpeneneHne yaenbHOW TIUIOTHI TIJIaBICHUS JIbAa

6.18 du3nyecKue SBJICHUS B PUPOJIE: MOBEPXHOCTHOE HATSHKEHUE U KaITAJLISIP-
HBIC SIBJICHUS B MPUPOJIE, KPUCTAIUIBI B TIpupoae, uzinydenue ColHia, 3a-
Mep3aHue BOJIOEMOB, MOPCKHE Opu3bl; 00pa3oBaHUE POCHI, TyMaHa, UHes,
cHera

6.19 TexHuyeckne yCTpOMCTBA: KaMWJUIAPBI, MPUMEPHI HUCIOIB30BAHUA KPH-

CTaJUIOB, JKUIKOCTHBIM TEPMOMETp, AATYMK TEMIIEpaTypbl, TEPMOC, CH-
CTeMa OTOIICHHS JOMOB, THTPOMETPHI, TICHXPOMETp, MapoBasi TypOWHa,
JIBUraTellb BHYTPEHHETO CrOpaHus

OJIEKTPMUYECKUE U MAT'HUTHBIE ABJIEHUSA

7.1 Onexrpusanus tei. [IBa poa 3JIEKTPUUECKUX 3apsai0B

7.2 B3aumoneiictBue 3apsikeHHbIX Ted. 3akoH KyrnoHa (3aBUCUMOCTb CHJIbI B3a-
MMOJICICTBHS 3apSKEHHBIX TEJI OT BEJIMUMHBI 3aPSAA0B U PACCTOSHUS MEXKAY
TeJIaMu)

7.3 Onexrpuueckoe nose. HampspkeHHOCTh anekTpuyeckoro nosst. ITpunnun
CYNEPIO3UINH EKTPUYECKUX Mol (Ha KaueCTBEHHOM YPOBHE)

7.4 Hocurenu snexkTpudeckux 3apsioB. DJIEMEHTApHBIA IEKTPUYECKUHN 3a-
psaa. Crpoenue atoma. [IpoBOIHUKY U TUAIEKTPUKU

7.5 3aKOH COXpaHEHUs IEKTPUUYECKOTO 3apsaa

7.6 DNEeKTPUUECKUH TOK. YCIIOBUS CYILIECTBOBAHUS AJIEKTpUUYECKOro Toka. Hc-
TOYHUKHU NIOCTOSTHHOTO TOKa

7.7 JIefiCcTBUSL ANEKTPUYECKOTO TOKa (TEIIOBOE, XUMHUYECKOE, MArHUTHOE).
DNEKTPUUECKUM TOK B )KUJKOCTSX U razax

7.8 OnekTpuueckas 1enb. Cuna Toka. DJIEeKTpUUECKOe HaIpsHKEHNE

7.9 ConpoTHuBieHNE TPOBOJHUKA. YIEIBHOE COIPOTUBIIEHUE BEIIECTBA

7.10 3akon Oma J1sl yyacTKa Lenu

7.11 ITocnenoBarenbHOE U MapaIENbHOE COEAUHEHUE IPOBOAHUKOB

7.12 PaboTa 1 MOIIHOCTB 27eKTpUUecKoro Toka. 3akoH [xoyns-Jlenna




7.13 DJNeKTpUYeCcKUe e U OTPEOUTENN dIEKTPUIECKOM FHEpTruH B ObITY. Ko-
POTKOE 3aMbIKaHUE

7.14 [ToctosinHbIe MAarHUTHIL. B3anMoneiicTBrEe MOCTOSTHHBIX MAarHUTOB

7.15 MaruutHoe nosie. MaruutHoe 1ose 3eMJd U €ro 3Ha4eHue JJIsl )KU3HU Ha
3emie

7.16 OneiTr Opcrena. MarnutHoe moisie ajeKTpudeckoro Toka. Ilpumenenue
AIIEKTPOMArHUTOB B TEXHUKE

7.17 JleiicTBME MarHUTHOTO TOJISI Ha MPOBOJAHUK C TOKOM. DJEKTPOIABUTATEIh
MOCTOSIHHOTO TOKAa. VICHONb30BaHME SJEKTPOJIBUTaTEe B TEXHUYECKHUX
YCTPOICTBAaX U Ha TPAHCIIOPTE

7.18 Onpiter @apazest. SIBineHue 3eKTpOMarHUTHOM HHAYKuMU. [IpaBuio
Jlenna

7.19 Onextporeneparop. CriocoObl MOTYyYEHUS AMEKTPUIECKON IHEPTUU. DJIeK-
TPOCTAHIIMU HAa BO3OOHOBIIIEMBIX UCTOYHUKAX YHEPTUU

7.20 [TpakTrueckue padbOThI:

OnbITHI 110 HAOIIONEHUIO IEKTPU3ALMH Tell UHIYKIUEH U MPH COMPUKOC-
HOBEHUH.

HccnenoBanue AeCTBUS SJIEKTPUUECKOTO MOJIS Ha IPOBOAHUKH M JTUAJICK-
TPUKH.

COopka 1 mpoBepKa padOoThI AMEKTPUUYECKON LEMH MOCTOSHHOTO TOKA.
W3mepenue U perynupoBaHUe CUJIbI TOKA.

H3mepenue U perynupoBaHie HaMPsHKEHUS.

HccnenoBanue 3aBUCMMOCTH CUJIbI TOKA, UAYILETO YEPEe3 Pe3UCTOP, OT CO-
IIPOTUBJICHUS PE3UCTOPA U HANIPSDKEHUS Ha PE3UCTOPE.

OnbIThHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh 3JIEKTPUYECKOTO COMpPOTHUBIIE-
HUS IPOBOAHMKA OT €T0 JAJIMHBI, IIIOMAAH IIOTIEPEUYHOTO CEUEHUS U MATEPHU-
ana.

ITpoBepka mpaBuia CIOKEHUS HANPSHKCHUH MPH MOCIEN0BATEIBHOM CO-
€IMHEHUU JIBYX PE3UCTOPOB.

[IpoBepka nmpaBuia 11 CUIIbI TOKA MPU MAPAJUICIIbBHOM COEAMHEHUHN PE3H-
CTOPOB.

Onpenenenue paboThI IEKTPUUECKOTO TOKA, HIYILIETO Yepe3 Pe3UCTop.
OmnpeneneHre MOILIHOCTU 3JIEKTPUYECKOTO TOKa, BbIIEISEMOW Ha pe3u-
CTOpE.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, WIYILIEr0 4epe3 JIAMIIOUKY, OT
HaIpsKeHUs Ha Hell.

Omnpenenenne KIIJ1 marpesarens.

HccnenoBanue MarHUTHOTO B3aUMOJEHCTBUS IIOCTOSIHHBIX MarHUTOB.
W3ydeHne MarHUTHOTO TOJIS TOCTOSIHHBIX MAarHUTOB MPU UX 00bEAMHEHNUN
Y pa3JeIeHUN.

UccnenoBanne AeiCTBUS AIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.
OneIThI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTh CHJIBI B3aMMOJEHCTBUS Ka-
TYIIKU C TOKOM U MarHuTa OT CHJIbI TOKA M HAIIPaBJIEHUs TOKA B KaTYIIKE.




N3ydyenue neicTBUS MarHUTHOTO I10J1s1 HA IIPOBOJHUK C TOKOM.
KoHcTpynpoBanue u uzydeHue paboThl JEKTPOBUTATES.

N3mepenue KIIJ[ anekrpoaBurarenbHON yCTaHOBKH.

OMnBITHI IO UCCIIEAOBAHUIO SBICHUS IEKTPOMArHUTHON UHAYKLIUN: UCCIIE-
JIOBaHWE U3MECHECHMI 3HAYCHUsI U HANIPABJICHUS MHIYKIMOHHOIO TOKa

7.21 dusnueckue sIBICHUS B MPUPOAE: AIEKTPUUYECKHUE SBJICHUS B arMocdepe,
AIIEKTPUYECTBO JKUBBIX OPraHU3MOB, MAarHUTHOE Toje 3eMiH, aApeid mo-
JIIOCOB, POJIb MArHUTHOTO MOJIS AJIs1 XKU3HU Ha 3emiie, OJISIPHOE CUSIHUE

7.22 TexHU4YeCKUE yCTPOUCTBA: 3JIEKTPOCKOIL, aMIIEPMETP, BOJIBTMETP, PEOCTAT,
CUETYHMK DJIEKTPUYECKON DSHEPruu, HIEKTPOOCBETUTENIbHBIE MPUOOPHI,
HarpeBaTelbHBIC TEKTPONPHUOOPHI (IIPUMEPHI), IIMEKTPUUECKUE MTPEIOXpa-
HUTEJH, JIEKTPOMAarHuT, 3J1€KTPOJBUTaTEIIb IOCTOSHHOTO TOKA, T€HEPATOp
IIOCTOAHHOI'O TOKa

IIpoBepsiemble TpeOGOBaHUS K Pe3y/IbTATAM OCBOCHHMS] OCHOBHOM
o0pa3oBarejibHOM NporpamMmmsbl (9 Kiacc)

Kon nposepsie- [TpoBepsiemble mpeAMETHBIE PE3YIIBTAThl OCBOCHUS OCHOBHON 00pa30BaTebHON

MOT'0 pE3Yyiib-
Tara

IIporpaMmbl OCHOBHOI'O o6mero O6paSOBaHI/I${

1.1

HCIIOJIb30BATh U3YYCHHBIC ITOHATHA

1.2

pa3inyaTh SIBJICHUA 10 OMKCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OMBITOB,
JEMOHCTPHUPYIOLIUX JaHHOE (PU3NYECKOE SIBJICHUE

1.3

pacrio3HaBarh MPOSIBICHUE U3YUYECHHBIX (PU3UUECKUX SIBICHUN B OKPY)KAIOIIEM MUpE,
B TOM uuclie (U3NYECKHe SBICHUS B IPUPOJIE, IPH 3TOM MEPEBOANUTH MPAKTHUECKYIO
3a/1a4y B y4eOHYIO, BBIJIEJISTH CYIlIECTBEHHbIE CBOMCTBA (MMPU3HAKH) (PU3HUECKUX SIB-
JIeHUuN

1.4

OIMUCBIBATh U3YYCHHBLIC CBOMCTBA TE€I U (1)14314%01(1/16 SABJICHUS, UCIIOJIb3YA (I)I/I3I/I"Ie-
CKHEC BCIIMYMWHBI, IPU ONNMCAHHUU ITPABUJIBHO TPAKTOBATH (1)I/ISI/I‘I€CKI/H\/JI CMBICJI UCITIOJIb-
3YCMbLIX BCJIMYUH, 0003HAUYCHUS U CAVHUIIBI (I)I/I3I/I‘IGCKI/IX BCJINMYHH, HAXOOUTH (1)Op-
MYIJibl, CBA3BIBAIOIIUC MOAHHYIO (1)I/IBI/I‘I€CKYIO BCJIMYHUHY C APYruMHU BCJIMYMHAMH,
CTPOUTH Fpa(I)I/IKI/I HN3YYCHHBIX 3aBHCHUMOCTEHN (I)I/ISI/I‘-ICCKI/IX BCIIMYHUH

1.5

XapaKTepU30BaTh CBOWCTBA Tell, (PU3NYECKHE SBICHUS U MPOLECCHI, UCTIONIb3Ys U3Y-
YEHHBIE 3aKOHBI, [IPU 3TOM JIaBaTh CIIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3aHCHIBATh
€ro MaTreMaTu4eCKOe BBIPAKEHUE

1.6

OOBSCHATH (PU3MUECKUE MPOLIECCHI U CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTY-
alui MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH IPUYNHHO-CIIEICTBEHHBIE
CBSI3U, CTPOUTH O0BCHEHHE U3 2 - 3 JIOTHYECKHX 1Iar0B C OMOIIBIO 2 - 3 U3yYEHHBIX
CBOICTBa (hU3MUECKUX ABICHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH

1.7

pelaTh pacyeTHbIE 3a7a4H (ONUparoIfecs Ha CUCTeMY U3 2 - 3 ypaBHEHHMI ), UCIIOJIb-
3ys 3aKOHBI U (POPMYIIBI, CBSA3bIBaIOIINE (PU3NYECKHE BETMUMHBI: HA OCHOBE aHaln3a




YCIIOBUS 33/1a4M 3aMUCHIBATh KPATKOE YCIIOBUE, BBISBISITH HEJIOCTAIONINE WUIIH U30bI-
TOYHBIE TaHHbIE, BEIOMPATh 3aKOHBI U (POPMYIIbI, HEOOXOMMbIE JIJISl PEIICHHUS, IIPOBO-
JUTH PAcUYETHI U OIICHUBATH PEATHUCTUIHOCTD IMOYICHHOTO 3HaUYeHUs (PU3ndecKoil Be-
JINYUHBI

1.8

pacro3HaBarh IPOOJIEMbl, KOTOPbIE MOKHO PEUIUTh MPU NOMOIIU (PU3HUUECKUX METO-
JIOB, UCIIOJIb3Ysl ONIMCAHUE UCCIIEIOBAHUS, BBIICIIATH IPOBEPAEMOE MPEAIIOIOKEHUE,
OLICHHUBATh IIPABUJIBHOCTBH MOPSAKA [IPOBEACHUS UCCIIEIOBAaHMs, AEJaTh BBIBO/IbI, NH-
TEPIPETUPOBATH PE3YIBTATHI HAOIIOICHUN U OIBITOB

1.9

IPOBOAUTH OIBITHI IO HAOIOACHUIO (PU3HUECKUX SBICHUHN UK (PU3NIECKUX CBOMCTB
TEJI: CAMOCTOSITEIBHO COOMPATh YCTAaHOBKY U3 M30bITOYHOrO Habopa 000py10BaHus,
OTIHCBIBATh XOJI OIBITA M €T0 PE3yNbTaThl, (POPMYINPOBATH BHIBOJIBI

1.10

IIPOBOJIUTH IIPU HEOOXOAUMOCTH CEPHUI0 IPSIMBIX MU3MEPEHUM, ONpENEisasl CpeaHee
3HauUeHHE HW3MepseMoi BennuuHbl ((POKycHOE paccTosiHuEe COOMparoIiel JIMH3HI),
000CHOBBIBaTh BBIOOP CIIOCO0a M3MEpEHUs (M3MEPUTEITHHOTO TIprOopa)

MIPOBOJIUTH UCCIICAOBAHNE 3aBUCUMOCTEH (PU3NICCKUX BEIUYHH C UCTIOIB30BAaHUEM
MPSIMBIX U3MEPEHHI: TUIAHUPOBATh UCCIIEI0OBaHUE, CAMOCTOSTEILHO COOUpPATh yCTa-
HOBKY, (DMKCHPOBATH PE3YJbTAThI MOTYICHHON 3aBUCUMOCTH (PU3NICCKUX BEITUYHH B
BU/JIe TaOnuIl U TpaduKOB, JeNIaTh BBIBOJIBI 110 PE3YJIbTaTaM HUCCIIEOBAHUS

1.12

IPOBOANTH KOCBEHHBIE U3MEPEHUs (PU3MUECKUX BEJIUYMH: IUIAHUPOBATh U3MEPEHUS,
coOuparb IKCHEPUMEHTAIbHYIO YCTAHOBKY M BBIIOJIHATH U3MEPEHUS, CIEAys Mpel-
JI0’)KEHHON MHCTPYKLUU, BBIYUCIIATH 3HAUCHHUE BEITUYMHBI M aHAIIM3UPOBATH I10JIY4YCH-
HBIE PE3YJIBTaThl C YYETOM 33JaHHON NOTPEIIHOCTH U3MEPEHUI

1.13

coOnoaarh npaBuia TEXHUKU O€30MacHOCTH Mpu padoTe ¢ 1abopaTopHBIM 000PYIIO0-
BaHUEM

1.14

pasiindyaTb OCHOBHBIC IMPU3HAKNU HW3YUCHHBIX (1)I/I3I/III€CKI/IX MOJIe/ICH MarepuajibHas
TOYKaA, a0COIIFOTHO TBEpAOC TCIIO, TOYEYHBIN HCTOYHHUK CBCTA4, JIYY, TOHKasd JINMH3A,
IJIaHETapHas MOACJIb aTOMa, HYKJIOHHAas MOACIIb aTOMHOTIO Apa

1.15

XapaKTepU30BaTh MPUHLIMIBI JAEUCTBUS H3YYEHHBIX NPUOOPOB U TEXHUUYECKHUX
YCTPONCTB C OMOPOI Ha UX OMUCAHUS, UCIONb3YS 3HAHHUS O CBOMCTBAX (PU3NYECKUX
ABJIEHUIN U HE0OX0UMbIe (PU3HUECKHE 3aKOHOMEPHOCTH

1.16

HCIIOJIB30BaTh CXEMBI U CXEMAaTUYHBIC PUCYHKU U3YUYCHHBIX TCXHUYCCKUX YCTPOI\/’ICTB,
U3MEPHUTENBHBIX MTPUOOPOB U TEXHOJIOTHYECKHUX TPOIECCOB MPH PEUICHUH y4eOHO-
MPAKTUYCCKUX 3aJia4, OIITUYCCKUC CXEMbI IJII TOCTPOCHUA H306pa)KeHHI>i B IINTIOCKOM
3epKaie ¥ coOuparomei T1uH3e

1.17

MPUBOAUTH TPUMEPHI (HAXOAUTH HHGOPMAIIHIO O MPUMEPAX ) TPAKTHIECKOTO UCTIOIb-
30BaHMsI U3MUECKUX 3HAHUN B TIOBCETHEBHOM XM3HU sl o0ecreueHus: 0e30macHo-
CTH TIpH OOpAIlIeHUH ¢ TPUOOPaMHU U TEXHUUYECKIUMH yCTPOUCTBAMU, COXPAHEHUS 3/10-
POBBS M COOJTIOIEHHUST HOPM IKOJIOTHYECKOTO TIOBEICHUS B OKPY KAIOMIEH cpeie

1.18

OCYUIECTBIIATH MOMCK MHPOpMaMK (PU3NUECKOTO cosiepkaHus B cetu MHTepHer, ca-




MOCTOATENIBHO (OPMYIUPYS MOMCKOBBIN 3a1poc, HAXOAUThH MYTU ONPENEICHUs 10-
CTOBEPHOCTHU MOTy4YeHHOU MH(POPMAIIN Ha OCHOBE UMEIOIINXCS 3HAHUM U JOMOIHU-
TEJIbHBIX HICTOUHUKOB

1.19

MCII0JIb30BaTh MPY BBHIIIOJHEHUH YUEOHBIX 3aJaHUI HAyYHO-TIONYJISIPHYIO JTUTEPATypy
buznyeckoro conep:kaHus, ClipaBOYHbIC MaTepuabl, pecypchl cetu MuTepHer; Bia-
JIeTh IpUeMaMi KOHCTIEKTUPOBAHMsI TEKCTa, Mpeodpa3zoBanus HH(opMauy U3 OHON
3HAKOBOW CHUCTEMBI B IPYTYIO

1.20

co3/1aBaTh COOCTBEHHbIE TUCbMEHHBIE U YCTHBIE COOOLIEHNS HAa OCHOBE MH(POPMAIIU
U3 HECKOJIBKUX UCTOYHUKOB (DU3UYECKOTO COJCPIKAHUs, ITyOIUYHO TPEACTABIATh pe-
3yAbTaThl MPOEKTHOW WJIM MCCIIEA0BATEIbCKON AEATEIbHOCTH, IIPU 3TOM T'PaMOTHO
UCTIOJIb30BaTh N3YYEHHBIN MOHATHIHBINA anmapar u3y4yaeMoro paszaena (Gu3uKu U co-
IPOBOXK/aTh BBICTYIUIEHHME MpPE3EHTAlMe C y4yeToM OCOOEHHOCTEH ayauTOpHH
CBEPCTHUKOB

1.21

IIPY BBIIIOJIHEHUH Y4€OHBIX TPOEKTOB U MCCIEI0BaHUIN (PU3NYECKUX MPOLIECCOB pac-
npeaensTh 00513aHHOCTH B IPYIINE B COOTBETCTBUU C ITOCTABJICHHBIMU 3aJja4aMHu, CJie-
JIUTH 32 BBIITOJIHEHUEM IUIaHa JCHMCTBUN U KOPPEKTUPOBATH €10, aJICKBATHO OLICHUBATh
COOCTBEHHBIN BKJIaJ B AESATEIbHOCTb I'PYIIIbI, BEICTPABAaTh KOMMYHUKAaTUBHOE B3a-
UMOJICHCTBHE, IPOSIBIISIS TOTOBHOCTH pa3peniars KOH(PIUKTHI

IIpoBepsiemble 1eMeHTHI coaep:kaHus (9 Kiacc)

Kon pas-
zena

KO,I[ JJIC- HpOBepHCMLIe OJICMCHTLBI COACPIKAHU

MCHTA

MEXAHUWYECKUE ABJIEHUA

8.1 MexaHn4yeckoe ABHKEHHE. MaTepI/IaJ'ILHaSI Touka. CrcTeMa oTcueTa

8.2 OTHOCUTEIBLHOCTh MEXAHNYECKOTO IBUKEHUS

8.3 PaBHOMEpHOE NPAMOIMHENHOE JBUKEHNE

8.4 HepaBHomepHoe npsiMonnHeitHoe BHkeHne. CpeaHsss U MTHOBEHHAs CKO-
POCTH TeJa PU HEPABHOMEPHOM JIBUKCHUHU

8.5 Yckopenue. PaBHOYCKOpEHHOE MPSIMOJIMHENHOE JIBH)KEHUE
8.6 CBoOoaHoe nagenue. Onbithl [anuies
8.7 PaBHOMepHOE ABMKEHUE 110 OKPYKHOCTH. [lepron u yactora oOpaiieHus.

JIuneitnas u yrioBas cKopocTu. LIeHTpocTpeMUuTenbHOE YCKOPEHHE

8.8 ITepsbIii 3akoH HproTOHA

8.9 Bropoii 3akon HeroToHa

8.10 Tpetuit 3akon HeroToHa




8.11

[IpuHIUII CyIIEpIIO3ULIIMY CHIT

8.12 Cuna ynpyroctu. 3akoH ['yka

8.13 Cuna TpeHus: cuiia TPEHUSI CKOJIbKEHHUS, CUJIa TPEHUS I10KOs, IPYTUe BUbI
TpeHus

8.14 Cuna TSKEeCTH ¥ 3aKOH BCEMUPHOT'O TATOTEHUS. YCKOPEHHE CBOOOTHOTO Ma-
JEHUS

8.15 JBuxenue mianer Bokpyr Connua. [lepBast kocmuueckas ckopocts. Hese-
COMOCTb U MEperpy3ku

8.16 PaBHOBecue marepualibHON TOUKH. AOCOJIFOTHO TBEPAOE TEIO

8.17 PaBHOBecue TBepJOro Teina C 3aKpEIUICHHOM OChI0 BpalleHus. MoMeHT
cuibl. LleHTp TsKecTH

8.18 Nmnynbce tena. MI3mMenenune nmmyinbca. IMmynbc cuiibl

8.19 3aKOH COXpaHEHUS UMITYJIbCa

8.20 PeaxTuBHOE IBHKEHHE

8.21 Mexanndeckast paboTa ¥ MOIIHOCTh

8.22 Pabora cui TskecTH, ynpyroctu, TpeHus. CBsa3b 3HEpruu U padoThl

8.23 [ToreHuunanbHast SHEprus Tea, HOAHATOr0 HaJl TOBEPXHOCTHIO 3eMIIH

8.24 [ToreHunanbHas S3HEPTUS CKATOU MPYKUHBI

8.25 Kunernueckas sneprust. Teopema 0 KHHETHUECKOM SHEPrun

8.26 3aKOH COXpaHEHUs] MEXaHUYECKOM 3Heprun

8.27 [TpakTrueckue padbOThI:

Onpenenenue cpeHeld CKOPOCTU CKOJIbKEHHs OpycKa WIIM JBM)KEHUS 11a-
pPHKa 10 HAKJIOHHOW INIOCKOCTH.

OmnpeneneHue ycKOpeHHs Tejla HpPU PABHOYCKOPEHHOM JBMD)KEHHH I10
HAaKJIOHHOM TUIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH ITYTH OT BPEMEHHU

IIPU PaBHOYCKOPEHHOM JIBUYKEHUH 0€3 HauaabHOW CKOPOCTH.

[TpoBepka rumnoTessl: €ciau Npu PaBHOYCKOPEHHOM JBMKEHHM 0€3 Hayallb-
HOW CKOPOCTH IYTH OTHOCSITCS] KaK PsAJl HEYETHBIX YHCEN, TO COOTBETCTBY-
IOIIME TPOMEXYTKH BPEMEHH OJTUHAKOBBI.

HccnenoBanne 3aBUCHMOCTH CHITBI TPEHUS CKOJTBKEHHSI OT CHITBI HOPMaJTb-
HOTO JIaBJICHHUS.

Omnpenenenue ko3 uireHTa TpeHus CKOIbKEHHUS.

OnpeneneHne )KeCTKOCTH MPYKUHBI.

Omnpenenenne pabOTHI CUIIBI TPEHHSI TPH PABHOMEPHOM JIBH)KEHUH TEIIa 110
TOPU30HTAILHON TTOBEPXHOCTH.




Omnpenenenue pabOTHI CUIIBI YIPYTOCTH MPH MOIBEME TPy3a C UCIIOIb30Ba-
HUEM HEMOABMKHOTO U NOABHKHOTO OJIOKOB

8.28 ®dusnyeckue SBICHUS B IPUPOJE: MPUINBEI U OTIIUBHI, JBIDKCHUE TUIAHET
ConHeuHO! CHCTEMBI, pEaKTUBHOE JIBHYKCHHE )KUBBIX OPTaHU3MOB
8.29 TexHUuecKHe YCTPONCTBA: CIMIOMETP, NATUUKH I1OJIOKEHUS, paCCTOSHUS

U YCKOPEHUSl, PAKEThI

MEXAHUWYECKHUE KOJIEGAHMA 1 BOJIHbI

9.1

KonebarenpHoe JABHKCHHC. OCHOBHBIE XapaKTCPUCTUKHU KoJeOaHui: Iie-
puon, 4acTtora, aMIuIuTyaa

9.2

Maremarudeckuii U NpyKUHHbIA MasTHUKU. [IpeBpanienue sHepruv npu
K0J1e0aTeIbHOM JIBH)KEHUH

9.3

3aryxaromue konebanus. Beinyxaennsie konebanus. Pesonanc

94

Mexannueckue BoiaHbl. CBOWCTBa MEXaHMYECKUX BOJIH. [IpomonbHbIE U 110-
NepeyHbIe BOJHBI. [[JTMHA BOJIHBI U CKOPOCTh €€ pacnpocTpaHeHus. Mexa-
HUYECKHE BOJIHBI B TBEPJIOM TEJIE, CEUCMUYECKUE BOTHBI

9.5

3ByK. [ poMKOCTH 1 BBICOTA 3ByKa. OTpakeHHE 3ByKa

9.6

Wn¢pa3Byk U yapTpa3ByK

9.7

[TpakTrueckue padbOThI:

OmnpeneneHne 4acTOThI ¥ IIeproja KoJieOaHuii MaTeMaTHYeCKOTO MasiTHUKA.
OmnpezeneHne 9acTOTHl U Ieproja KojieOaHuil Mpy>KMHHOTO MasgTHUKA
HccnenoBanue 3aBUCMMOCTH MepHO/a KoieOaHUH MOJBEIICHHOIO K HUTH
rpy3a OT JUIMHBI HUTH.

HccnenoBanue 3aBUCUMOCTH Nepuojia KoieOaHui MpyKHMHHOTO MasTHHUKA
OT Macchl Ipy3a.

[TpoBepka HE3aBUCHMMOCTH IEpHOJa KoleOaHUM rpys3a, MOJBEIIEHHOIO K
HUTH, OT Macchl Tpy3a U JKECTKOCTH NPYXHUHBI. VI3MepeHne yCKOpeHHsI CBO-
00IHOTO MaeHUS

9.8

du3nyeckue IBJIcHU B npupoac: BOCHPUATUC 3BYKOB ) KUBOTHBIMH, 3€MJIC-
TPACCHUC, CEHCMHUYCCKHE BOJIHBI, IYHAMH, 3XO

9.9

TexHuueckue YCTpOﬁCTBaZ 9XOJIOT, UCIIOJIb30BAHHUC YIIBTPA3BYKaA B 6BITy u
TCXHHUKE

10

SJIEKTPOMAT'HUTHOE I1OJIE 1 SJIEKTPOMAT'HUTHBIE BOJIHBI

10.1 DJIEKTPOMArHUTHOE T0JIE. DIIEKTPOMarHUTHhIE BOJIHBI. CBOMCTBA IEKTPO-
MarHUTHBIX BOJIH

10.2 IIIxana 21€KTPOMAarHUTHBIX BOJIH

10.3 OnexTpoMarHuTHas npupoja csera. CkopocTs cBeTa. BonHOBBIE cBOMCTBa




cBeTa

10.4 [TpakTuyeckue paboTHI:
H3ydenue CBOMCTB 31€KTPOMArHUTHBIX BOJIH C TIOMOIIbIO MOOMIIBHOTO Te-
nedona

10.5 dusnueckue SBICHUS B MPHUPOAE: OMOJIOrMYECKOe IeHCTBUE BUAMMOTIO,
yABTPaUOIETOBOrO U PEHTTEHOBCKOTO M3Ty4eHUN

10.6 TexHHUYecKre yCTpOMCTBA: MCHOJIb30BAHUE HIEKTPOMArHUTHBIX BOJH JJIS
COTOBOH CBSI3U

11 CBETOBBIE ABJIEHUA

11.1 JlydeBas Mozenb cBera. ICTOUHUKH cBeTa

11.2 [IpsamonuHeitHOe pacipoCTpaHEHHUE CBETA

11.3 Otpaxenue ceta. [nockoe 3epkao. 3akoH OTpa)KeHUs CBETa

11.4 [Tpenomnenue cBeta. 3akoH npenomieHus csera. [lonHoe BHyTpeHHee oT-
pa’keHue cBeTa

11.5 Jlunza. Xop nydeit B TMH3e

11.6 OnTudeckas cucreMa ¢oroarapara, MUKPOCKOIIa M TeJIECKOIIa

11.7 I'ma3 kak onTudeckas cucreMa. biM3opykocTh U JanbHO30PKOCTh

11.8 Pasnoxxenue Genoro csera B criektp. OnbiTel HetoToHa. CroxeHue criek-
TpaJbHBIX BETOB. Jlucnepcust cBeTa

11.9 [TpakTrueckue padbOThI:
HccnenoBanne 3aBUCUMOCTH yIila OTPAKEHUS CBETOBOTO JIyda OT yIJia ma-
JICHUS.
W3ydeHune xapakTepUCTUK U300paKeHHsI MPEIMETa B TUIOCKOM 3epKaje.
HccnenoBanue 3aBUCUMOCTH yIyia MPEJIOMIIEHHS] CBETOBOTO Jy4ya OT yIia
MaJICHUs Ha TPaHUIIe "BO3YX - CTEKIO".
[Tony4yenue n300pa>keHN ¢ TOMOIIBI0 COOUPAOIICH JIMH3BI.
Omnpenenenue (POKyCHOTO PacCTOSHUSI M ONTUYECKON CHIIBI COOMparolen
JIUH3BL.
OMBITHI IO PA3JIOKEHUIO OETOTO CBETa B CHIEKTP.
OMBITHI TTO BOCTIPUSITHIO IIBETA MPEIMETOB IMPU UX HAOIIOEHUH Yepe3 1Be-
TOBBIC (PUITBTPHI

11.10 dusnyeckue sBIeHUA B npupone: 3armenus Conxua u JIyHel, nsera e,
ONTHYECKUE sIBIIEHUSI B aTMocdepe (1BeT Heba, pedpakuus, paayra, Mu-
pax)

11.11 TexHU4Yeckre YCTPOWCTBA: OYKH, MEPUCKOM, (oToammapar, ONTHYECKUE
CBETOBO/IbI




12 KBAHTOBBIE ABJIEHUA

12.1

OmnsiTel Peszepdopaa u mmanerapuas mozens aroma. Mozaens aroma bopa

12.2

Hcnyckanue u normnouieHue ceera aromoM. KBautel. JInHelyarsie ClIEKTPBI

12.3

PagnoaktuBHOCTH. Anb(da-, 0eTa- 1 raMMa-u3IydeHUs

12.4

Crpoenue aromHoro sapa. HykionHast Mozienb aroMHOTO sizipa. Y30Torbl

12.5

PannoakruBHble npeBpaienus. [lepuon nomypacnana aToMHBIX siep

12.6

}InepHHe pE€akuunu. 3aKoHEBI COXpaHCHMU: 3apsAJ0BOI0 1 MaCCOBOI'O YHUCEII

12.7

3Hepm;1 CBsI31 aTOMHBIX SAJEP. CBs3b Macchl U SHEpIrun

12.8

PeaKHI/II/I CHUHTE3a U ACIICHUA AO€P. Hcrounmku OHEPIUn Comnana u 3BC3]]

12.9

HnepHaﬁ OHCPICTHKA. HeﬁCTBHe paaruOaKTUBHBIX H3Hy‘leHHﬁ Ha JKUBBIC Op-
TraHHU3MbI

12.10

[TpakTrueckue padbOThI:

HaOnrofieHre CIUIONTHBIX U IMHEHYAThIX CIIEKTPOB U3JTY4CHUSI.
HccnenoBanne TPEKOB: U3MEPEHUE YJHEPTUHU YACTHUIIBI IO TOPMO3HOMY ITyTH
(o ororpadusm).

W3mepenue paanoakTuBHOTO (hoHA

12.11

dusnueckue SBICHUS B MPUPOJAE: €CTECTBEHHbIN PaJUOAaKTUBHBINA (OH,
KOCMHUYECKHE JIy4YH, PaJUOAKTUBHOE M3JIyYEHUE NPUPOJHBIX MUHEPAJIOB,
JICMCTBHE PAJUOAKTUBHBIX U3Iy4YEHUN HA OpPraHU3M YeJIOBeKa

12.12

TexHnueckne yCTpONCTBA: CIIEKTPOCKOII, MHANBUYAIBHBIN 103UMETp, Ka-
Mepa Bunbscona

Jl1s ipoBeieHNs: OCHOBHOT'O TOCY/IapCTBEHHOT'0 SK3aMeHa 1o gusuke (ganee - OI'D no pusmke)
UCHOJIb3YeTCs epeyeHb (KoaupHKaTop) IpoBepsseMbIX TpeOOBaHH K pe3ylibTaTaM OCBOEHHUS OCHOB-
HOM 00pa30BaTeIbHOM MPOTrpaMMbl OCHOBHOTO 00IIIETO 00pa30BaHUS U JIEMEHTOB COJEPIKaHUS

ITIposepsiembie Ha OI'D o ¢pusuke TpedoBaHus

K pe3yJbTaTaM 0CBOEHHsI OCHOBHOIT 00pa30BaTe/IbHOI MPOrpaMMbI

OCHOBHOTI0 00111er0 00pa30BaHUA

HUA

Kon mposepsie- | [IpoBepsiembie TpeOOBaHUS K MIPEAMETHBIM pe3yJbTaTaM 0a30BOT0 YPOBHS OCBOCHUS
MoOro TpeboBa- | OCHOBHOW 00pa3oBaTeNbHON MPOTrPaMMBbI OCHOBHOTO 00IIIEro 00pa3oBaHus Ha OC-

"HoBe OI'OC

1 [Tonnmanue ponu GpU3MKU B HAy4YHOU KapTHHE MHPA;

c(opMHPOBaHHOCTH 0A30BBIX MPEICTABICHUN O 3AKOHOMEPHOM CBS3M U TIO3HABAEMO-
CTH SIBIIGHUH NPUPOABI, O POJU SKCIIEpUMEHTa B (PU3HKE, O CHCTEMOOOpasyromien
pOJM PU3UKHU B pA3BUTUH €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH, 00 SBOIIOIMU
(GUBUYECKUX 3HAHUKM M UX POJIU B IIEJIOCTHOW €CTECTBEHHOHAYYHOU KapTUHE MUPA, O
BKJIa/I€ POCCUHCKUX U 3apyOeKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, OOBSICHEHUE




MIPOLIECCOB OKPYKAIOIIETO MUPA, PA3BUTUE TEXHUKHU M TEXHOJIOTHUM

3HaHUs O BUAAaX Marepuu (BEMIECTBO U MOJE), O JBMIKCHHUU KaK CIIOCOOE CYyIECTBO-
BaHUSl MaTepuu, 00 aTOMHO-MOJIEKYJIIPHOW TEOPUH CTPOEHUS BEllecTBa, O puznye-
CKOM CYIIIHOCTHU SIBICHUU MPUPOJIbI (MEXaHUYECKUX, TEIIOBBIX, 3JIEKTPOMATrHUTHBIX
Y KBaHTOBBIX ),

YMEHHUE pa3iinyarh SBJICHUS MO OMHCAHUIO UX XAPAKTEPHBIX CBOMCTB U Ha OCHOBE
OTIBITOB, IEMOHCTPHUPYIOIIUX JaHHOE (PU3NYECKOE SBICHHUE;

YMEHHE Pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (DU3NYECKUX SIBICHUN B OKPYXKaro-
IIEM MHUpE, BBIACISASA UX CYIIECTBEHHbIE CBONCTBA (IPU3HAKU)

Brnasnenue ocHoBaMU OHSTUIHOTO amnnapara ¥ CMHMBOJIMYECKOTO sI3bIKa (PU3UKH U UC-
MOJIb30BAaHUE UX JIJISl peIlICHUs YUeOHbIX 3a/1a4;

YMEHHE XapaKTepU30BaTh CBOICTBA TeJ, PU3NUYECKUE SBICHUS U MTPOLIECCHI, UCIIOIb-
3ysl QyHAAMEHTAIBHBIC U IMITUPUICCKUE 3aKOHBI

YMeHHe OnHChIBaTh U3yYSHHBIE CBOMCTBA TN U (PU3UUECKUE SIBICHUS, UCTIONB3YS (PH-
3U4ECKUE BEITUYMHBI

BraneHre ocHOBaMH METO/IOB HAyYHOTO IMO3HAHUS C YYE€TOM COOJIFOJCHUS MPABHI
0e3omacHOro Tpyaa:

HaOMroIcHNe (PU3NYECKUX SBJICHUN: YMEHUE CAMOCTOSTEIIbHO COOMPATh IKCIIEPHMEH-
TaJbHYI0 YCTAaHOBKY M3 JIAaHHOTO HaOopa 000pyI0BaHUs 10 MHCTPYKIIUH, OITUCHIBATH
XOJl OITBITA M 3aMUCBIBATh €r0 PE3YNbTaThl, (POPMYIUPOBATH BHIBOJIBL;

MMPOBCACHUC MTPAMBIX U KOCBCHHBIX H3MepeHHfI (1)I/I3I/IT~I€CKI/IX BCJIMYUH: YMCHUC IlJIa-
HUPOBATh M3MEPEHUs, CAMOCTOSATEIILHO COOMpAaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY
M0 UHCTPYKI WU, BBIYUCIIATE 3HAYCHUC BCIIMYWHBI U AHAJIM3UPOBATh MOJYYCHHBIC PC-
3yJIBTaThl C YYETOM 33JJaHHOM IMOTPEITHOCTH PE3yJIBTaTOB H3MEPCHHUM;

MIPOBEJCHUE HECIIOKHBIX YKCIIEPUMEHTAIBHBIX MCCIICIOBAHMIA;, CAMOCTOSTEILHO CO-
OupaTh HKCHEPUMEHTATIBHYIO YCTAHOBKY M MPOBOJIUTH HMCCIEIOBAaHHE MO MHCTPYK-
oy, NpeaACTaBIATD IMOJIYYCHHBIC 3aBUCUMOCTHU (1)I/ISI/I‘~I€CKI/IX BCJIIMYUH B BU/IC Ta6J'II/III
U TpaUKOB, YUYUTHIBATh OTPEUTHOCTH, JIENIaTh BBIBOABI MO pe3ylabTaraM HCCIeI0Ba-
HUA

[TonnmaHue XapakTepHBIX CBOMCTB (U3NYECKUX MOAeNel (MaTepruaabHas Touka, ad-
COJIFOTHO TBEPZOE TEJI0, MOJENIN CTPOEHUS I'a30B, KUAKOCTEN U TBEPABIX TEI, IIaHE-
TapHasi MOZIeNIb aTOMa, HyKJIOHHAasl MOJIeIb aTOMHOT0 S7jpa) 1 YMEHUE IPUMEHATh UX
Ui 00bsICHEHUS! (PU3MUYECKUX MPOLIECCOB

YMeHue o0bACHATh (hpr3HUECKHEe MPOLECCHl U CBOMCTBA TEJI, B TOM YUCIIE U B KOHTEK-
CTE CUTYyaLMH IPAKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa, B YACTHOCTH, BBISBIIATH IIPU-
YUHHO-CJIEJICTBEHHBIE CBA3H U CTPOUTH OOBSCHEHHE C ONOPOH Ha U3yYEHHbIE CBOM-
CTBa PU3NYECKUX SIBICHUH, PU3NYECKUE 3aKOHbI, 3aKOHOMEPHOCTH U MOJIENH

YMeHue pemiarh pacueTHbie 3a/1aun (Ha 6a3e 2 - 3 ypaBHEHUI), HCTIONb3Ysl 3aKOHBI U
(bopMyITBI, CBS3bIBAIONINE (PU3UUECKHE BEIMUYUHBI, B YACTHOCTH, 3aITUCHIBATH KPATKOE
yCIIOBHUE 3aJ1a4M, BBISBIATH HEOCTAIOIINE JaHHBIC, BEIOUPATh 3aKOHBI U (POPMYIIHI,
HEOOXOIMMBIC TSI €€ PEIICHHUsI, UCIIOJIh30BaTh CIIPABOYHBIE TAHHBIC, TIPOBOIUTH pac-
YeThI U OIICHUBATh PEATHCTUYHOCTD MOyYEHHOTO 3HaYeHUs (PU3NUECKON BETHUNHBI,




YMEHHUE ONPENEATh Pa3MEPHOCTh (PU3UUYECKOI BEITMUYMHBI, TOJYYCHHOW NpHU peltie-
HUH 331241

VMeHHne XapaKTepu30BaTh NPUHLUIBI JIEHCTBUS TEXHHUYECKHX YCTPOMCTB, B TOM
Ypcile OBITOBBIX HpI/I60p0B, " IPOMBINIJICHHBIX TEXHOJIOTHYCCKUX IMPOLCCCOB 110 UX
OIMCAHUIO, UCTIOJIB3Ysl 3HAHUS O CBOMCTBAX (DM3MUYCCKHX SIBICHUH M HEOOXOAMMBIC
¢du3nuecKre 3aKOHOMEPHOCTH

10

‘YMeHue UCTOIb30BaTh 3HAHUS 0 (PU3UYECKUX SBICHUSIX B MOBCEIHEBHOMN JKU3HU TSI
obecrieueHrst 0€30MMaCHOCTH MPHU OOpaIIeHUH ¢ OBITOBBIMU ITPUOOpPaAMU U TEXHHUYE-
CKHMH yCTPOWCTBAMH, COXPAHCHHSI 3[IOPOBBS M COOIIOICHUS HOPM IKOJIOTHYECKOTO
MIOBEJICHUS B OKPYXKAIOIIEH cpelie; TOHUMaHue HEOOXOAMMOCTH MTPUMEHEHHSI TOCTH-
KCHUH (PU3UKU U TEXHOJOTHH JIJIs palliOHAILHOTO MPUPOIOTIONH30BAHHMS

11

OnbIT oucka, mpeoOpa3oBaHus U MpeaCTaBIeHUS HH(popMay GU3NIECKOro cozep-
YKaHUA C MCIIOJIb30BaHNEM HUH(OPMAIlMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHIA;
YMEHHUE OLIEHUBATh JOCTOBEPHOCTh MOJYYCHHOW HH(OpMAnMM Ha OCHOBE HMEIO-
LIMXCS 3HAHUM U JOTIOJIHUTENBHBIX HCTOYHHUKOB;

YMEHHE UCTIONB30BaTh PH BHIMIOJIHEHUH Y4eOHBIX 3aJaHHi HAYYHO-TIONYIISIPHYIO JTHU-
TepaTypy GU3NYECKOro Co/lepKaHMsl, CIIPaBOUHbIE MaTepHalIbl, pecypchl ceT MHTep-
HET;

BJIaJiIcHHEe 0a30BbIMU HaBBIKAMH IpeoOpa3oBaHusl MH(OpMALMK U3 OAHOM 3HAKOBOIA
CHCTEMBI B PYTyI0; YMEHHE CO3/1aBaTh COOCTBEHHBIC MMICHMEHHBIE U YCTHBIE CO00-
IIEHUS Ha OCHOBE MH(OpMALUU U3 HECKOJIBKUX UCTOUHUKOB

IlepeyeHnb 3j1eMeHTOB coep:kanus, nposepsieMbix Ha OI'D no pusuke

Kon

[IpoBepsiemMblil 3JIEMEHT CONIEPIKAHUS

MEXAHUWYECKUE ABJIEHUA

1.1

MexaHn4ecKkoe BHXKEHHE. MaTCpI/IaJ'ILHaH touka. Cucrema orcuera. OTHOCHTEIBHOCTD
JABUXCHUS

1.2

PaBHOMepHOE 1 HepaBHOMEpHOE ABMKeHuE. Cpennsist ckopocTb. DopmMyna 1t BBIUKUCICHUS
CpPEIHEN CKOPOCTH:

1.3

PaBHOMepHoe prIMOJII/IHeﬁHOG JABUXKCHUC. 3aBUCHMOCTh KOOpAHWHAThI TCJIa OT BPECMCHH B
CJIydac paBHOMCPHOTI'O HpHMOHHHeﬁHOF O ABMIKCHMUA:

X(t) = X0 + vxt.

['paduxu 3aBUCMMOCTH OT BpEMEHHM Ui MPOEKIMH CKOPOCTH, MPOEKIHUU MepeMeIIeHHUs,
IIyTH, KOOPAUHATBI [P PABHOMEPHOM NPAMOIUHENHOM IBUKCHUU

1.4

3aBHCHMOCTh KOOPAUHATHI TCJIa OT BpCMCHHU B CJIy4aC PaBHOYCKOPCHHOT'O HpﬂMOJ’IHHCﬁHOI‘O
JBWXCHHA:




2
X(t) =X, +V,,t+a, %

DopMyibl A1 IPOEKIUU NIEpEMELICHUS, IPOEKIIMA CKOPOCTH U MPOEKIUH YCKOPEHUS IIpU
PaBHOYCKOPEHHOM IIPSIMOJIMHENHOM JABH)KCHUU:

t2
s, () =v,, -t+a, o
v, (t)=v,, +a,t,
ax(t) = const,

Vax? - Vix® = 2ax8x.

['padukm 3aBUCUMOCTH OT BPEMEHU JIJIsl IPOCKIIUU YCKOPEHHUS, TPOSKIIMH CKOPOCTH, TPO-
eKIIUU TIEpPEeMEIICHHsI, KOOPAUHATHI IPU PABHOYCKOPEHHOM MPSMOJIUHEHHOM JIBHKEHUU

1.5 CBoboanoe nagenue. GopMyIbl, OMUCHIBAIOIINE CBOOOAHOE MAJCHHUE Teja MO BEPTUKAIIU
(IBM>KEHHE TeJla BHU3 WJIM BBEPX OTHOCUTEIHHO MOBEpXHOCTH 3emiin ). ['paduku 3aBUCUMO-
CTH OT BPEMEHHU 715 TPOEKIINH YCKOPEHUSsl, IPOEKIIMHI CKOPOCTHU M KOOPAUHATHI TP CBOOOI-
HOM MaJICHUHU TeJa [0 BEPTUKAIU
1.6 CKopocTh paBHOMEPHOT'O JIBUYKEHHS TeJla 110 OKpYKHOCTH. Hampasienue ckopoctu.
®dopmyna AJi BEIYUCICHUS CKOPOCTH Yepe3 painyc OKPYKHOCTU U TIEPUOJ] OOpallleHUs:
27R
V=——.
T
[lenTpocTpemurensHoe yckopeHue. HampaBieHune IEHTPOCTPEMUTENBHOIO YCKOPEHHS.
®opmyiia 1J1 BBIYACIEHUS YCKOPEHUS:
V2
au - E .
®dopmyina, CBA3bIBAIOLIAs IEPUOJ] M YACTOTY OOpALCHUS:
1
V=—
T
1.7 Macca. IInotocts Bemectsa. @opmyna AJisi BBIYUCIEHUS IUIOTHOCTH:
m
pP=
Vv
1.8 Cuna - BekTopHas gusnueckas BenuurnHa. CloxXeHne Ui
1.9 SIBnenue unepuu. Ilepssiii 3akoH HeroToHa
1.10 | Bropoii 3akon HbtoTona:




F=m-a.

CoHanpaBJe€HHOCTh BEKTOPA YCKOPEHUS TEa U BEKTOPA CHJIbI, JEHCTBYIOIIEH Ha TEJIO

B3aumoneiictBue ten. Tperuit 3akoH HerotoHa:

— —

Fou=-F,
1.12 | TpeHue MOKOA U TPEHUE CKOJIbKEeHHUs. DopMylia Jyisi BEIYMCICHUS MOAYJS CHJIbl TPEHUS
CKOJIbKCHHUS:
F,=u-N
1.13 | dedopmarus tena. Yupyrue u Heynpyrue nedopmaiuu. 3akoH ynpyroi nedopmaiuu (3a-
koH ['yka):
F=k-Al
1.14 | BcemupHoe Tarorenue. 3akOH BCEMUPHOTO TATOTECHUS:
m -m
F=G %
Cuita TshkecTu. YCKOpeHHe CBOOOIHOTO MaICHUsI.
Dopmyna A7 BEIYUCICHUS CUIIBI TSXKECTH BOJIMU3H MOBEPXHOCTH 3EMIIU:
F=mg.
JBsuxenue minanet Bokpyr Connua. [lepsas kocmudeckast ckopocts. HeBecomocTsb 1 mepe-
TPY3KH
1.15 |Mmmynsc Tena - BeKTOpHast pusnyeckasi BeIMYMHA.
p=mv
WMiynbe cucTeMsl Tel.
N3menenue umnynbca. FIMiynsce cumsl
1.16 |3akoH coxpaHEHHUs UMITYIbCA JUIsl 3AMKHYTOM CUCTEMBI TE:
p =myV, + m,V, = const.
PeakTnBHOE NBHKEHUE
1.17 | Mexanuueckas pabota. @opmysa s BEIUUCIEHUS paOOTHI CUJIBL:

A= Fscosa.

MexaHuueckass MOIITHOCTb:




1.18

Kunerndeckas v MOTeHIMATbHAS YHEPTHSL.
®opmyrna 11 BEIYUCICHUS KHHETHYECKOM SHepruu:

Teopema 0 KHHETHUYECKON SHEPTUH.
®dopMmyna AJig BBIYUCICHUS TOTCHIIMAIBHOU SHEPTUM TeJIa, MOAHATOr0 HaJl 3eMIICH:

E, = mgh
1.19 |MexaHnueckasi JHEpIusi:
3aKoH COXpaHEHUsI MexaHndecKko sHeprun. dopmyna A 3aKOHAa COXpaHEHUS] MEXaHHUYe-
CKO SHEpruu B OTCYTCTBHUE CUJI TPEHHUSI:
E = const.
[IpeBpalieHre MEXaHUUECKON YHEPTUU TPU HAIIMYUU CUJIbl TPEHUS
1.20  |IIpocTbie MexaHU3MBI. "30JI0TO€ MPABUIIO" MEXAHUKH.
Ppruar. MoMeHT cuiibl:
M =Fl.
VYcnoBre paBHOBECHS pbluara:
Mi+M;+...=0.
IToABMKHBII U HETIOABIKHBINA OJIOKH.
_ A'IOJ'ISZHaﬂ
KITJ] mpoCThIX MEXaHU3MOB, "1 =
Asarpaqenﬂaﬂ
1.21 | JaBieHue TBEpAOro Tena.
®opmyra 1Jig BBIYUCICHUS 1aBJIE€HUS TBEPAOro Tea:
D= F
S
JlaBnenue raza. ArMocdepHoe 1aBiIeHHE.
I'mapocTrarnueckoe JaBlIeHUE BHYTPU KHJIKOCTH.
®opmyra 1Jig BBIYUCICHUS 1aBJIE€HUS BHYTPH KUKOCTHU:
p = pgh + paTM
1.22  |3axon Ilackans. ['uapaBnnyeckuii npecc




1.23

3akoH Apxumena. @opmyna Ui ONPEIEIECHNs BBITAIKUBAIOUIEH CHUIIBbI, JEMCTBYIOIIEH Ha
TEJNO, MOTPYKEHHOE B KUAKOCTD WIH ras:

I:Apx. = ng .

Ycnosue miaBanus tena. IlmaBanue CyaOB U BO3AYXOIlJIaBaAHHEC

1.24

Mexanndeckue Kojiebanus. AMIUIUTYA, IEPUOJ U YacToTa Kosebanuii. @opmyna, CBI3bIBa-

1
I0I[asl YaCTOTy U Nepuoj konebanuii: V= T

1.25

Maremarnueckuii 1 Npy>KUHHBIA MasTHUKU. [IpeBpanieHre sHepruu mnpu KonedareabHOM
JIBUKCHUH

1.26

3aryxarorue konebanus. BerayxaeHHble KoneOanus. Pezonanc

1.27

MexaHn4eCKHe BOIHEL. HpOIIOJII)HI)IG H IOIICPCYHBIC BOJIHBI. I[J'II/IHa BOJIHBI 1 CKOPOCTB pac-
MMPpOCTPaHCHUA BOJIHLI:

A=v-T

1.28

3Byk. ' poMKoCTb U BbICOTa 3ByKa. OTpakeHue 3ByKOBOM BOJIHBI Ha IpaHulie AByX cped. MH-
(Gpa3ByK U yIbTPa3ByK

1.29

[TpakTrueckue padboThI

W3mepenue cpeqHel MIOTHOCTH BELIECTBA; apXUMEI0BOM CHIIbI; )KECTKOCTH MPYKUHBI; KO-
3 punmeHTa TPEHUsI CKOIbKEHHUS; pa0OThI CUJIbI TPEHUS, CUIIbl YIPYTOCTH; CPEIHEN CKOpPO-
CTH JIBWXKEHHUs OpycKa 110 HaKJIOHHOHM IUIOCKOCTH; YCKOpEHUs Opycka MpH JIBUXKEHUU IO
HAKJIOHHOM IUIOCKOCTH; YacTOThl U MepHoAa KoueOaHU MareMaTnyeckoro MasTHUKA; 4a-
CTOTBI M NepHosia KosieOaHui NPyKMHHOTO MasiTHUKA; MOMEHTa CUJIbI, JEHCTBYIOLIEr0 Ha
ppyar; paboThl CUJIbl YIIPYTOCTH MPH MOABEME I'py3a C MOMOIIBI0 HEMOJBUKHOTO OJ0Ka;
paboThI CUIIBI YIIPYTOCTH MPH MOIBEME TPY3a C TOMOIIBIO MOJBHKHOTO OJI0KA.
HccnenoBanne 3aBUCUMOCTH apXUMEI0BOM CHIIbI OT 00beMa OTPYKEHHOM YacTH Tesia U OT
IUIOTHOCTH JKUJKOCTH; HE3aBUCUMOCTH BBITAJIKMBAIOIIEH CHIIBI OT MAacChl T€a; CHIIBI TPe-
HUS CKOJIBXKEHUSI OT CHUJIbl HOPMaJIbHOTO JIABJIEHMS M OT poJa MOBEPXHOCTH; CUIIbI YIIPYTO-
CTH, BO3HHUKAIOILEH B IIPYXKHHE, OT CTENEHH AedopMaluy MpyKUHbI; YCKOpEHUs OpycKa OT
yIJla HaKJIOHA HaNpaBJSIIONIEH; Teproga (YacTOThl) KOJIEOAaHWW HUTSHOTO MAasTHHKA OT
JUIMHBl HUTH; TIepruoAa KojJeOaHuil MpyKMHHOTO MasTHHKA OT MAacchl Ipy3a U JKECTKOCTH
IPY)KHUHBI; HCCIE0OBaHUE HE3aBUCHUMOCTH NEepHuojia KojaeOaHWH HUTSHOrO MasTHHUKA OT
Maccsl Ipy3a.

[TpoBepka ycinoBUsI paBHOBECHS pbluara

1.30

®Pu3nyecKue SIBICHNS B IPUPOJIE: IPUMEPHI IBUKEHHUS C Pa3JIMIHBIMU CKOPOCTSIMHU B )KUBOM
U HEXUBOM NPUPOJE, ACUCTBUE CUIIBI TPEHUS B IIPUPOJAE U TEXHUKE, IPUIUBLI U OTJIMBBI,
JnBHKeHne TiaHeT COJTHEYHON CHCTEMBI, PEAKTUBHOE JIBUKEHHUE KUBBIX OPTaHU3MOB, PhI-
Yaru B TeJle YesIOBeKa, BIMSHUE aTMOC(HEPHOro JaBJIeHUs Ha KHUBOM OpraHM3M, IJIaBaHHUE
PBIO, BOCIIPUSTHE 3BYKOB )KUBOTHBIMH, 3€MJIETPSICEHHE, CECMUYECKHE BOIHBI, IIyHAMH, 3XO

1.31

Texanmueckue yCTpOﬁCTBai CIIMAOMETP, JATYHUKHU ITOJOXKCHUS, PACCTOAHUA U YCKOPCHUSA, U~
HaMOMCTD, IMOAIIUIIHUKHA, PAKCTHI, pbIYar, HO,Z[BPI)KHBIﬁ nu HCHOZ[BI/I)KHBIﬁ 6J'IOKI/I, HaKJIOHHAasA




IUIOCKOCTh, IPOCTBIE MEXaHU3MBI B OBITY, COOOIIAIOIINECS COCYAbI, YCTPOHCTBO BOIOMPO-
BOJIa, TUAPABIMYECKUII Ipecc, MaHOMETP, 0apOMETp, BEICOTOMED, TOPIIHEBON HAcOC, apeo-
METp, 9XOJIOT, UCIIOIB30BaHUE YABTPA3BYKA B OBITY U TEXHHKE

2 TEIIVIOBBIE ABJIEHUA
2.1 OcHOBHBIE IIOJIOKEHUS MOJIEKYIIIPHO-KMHETUUECKOM TEOPUU CTPOEHHUS BelecTBa. Monenu
TBEPJIOTO, >KUIKOTO U ra3000pa3HOro COCTOSHUM BelecTBa. Kpucrammnueckue u amopdubie
Tena
2.2 JBwxenue yactuil BemiecTBa. CBsI3b CKOPOCTU JIBMXKEHMSI YacTHI] ¢ TemIieparypoil. bpo-
YHOBCKO€ JIBHDKeHHE, TUD y3ust
2.3 CmaunBaHue€ U KallWJUISIPHBIE SIBJICHUS
24 TemnnoBoe paclIMpeHne U CKaTHe
2.5 TemnoBoe paBHOBECHE
2.6 Buytpennsist sneprus. Pabora u Temsonepeaaya Kak crocoObl M3MEHEHHUS BHYTpPEHHEH
SHEPrUuu
2.7 Bunbl Teruonepenayu: TEMIONPOBOAHOCTh, KOHBEKIUS, U3Iy4EHUE
2.8 HarpeBanue u oxnaxaenue ten. KonnuecTBo TemioTel. YienbHas TEIIOEMKOCTh:
Q=cm(t2 - t1)
2.9 3aKOH COXpaHEHUS SHEPTUHU B TEIUIOBBIX IIpOLEccax. YpaBHEHHE TEIUIOBOTO OanaHca:
Q+Q2+...=0
2.10 |Hcnapenue u koHzaeHcauus. VI3MeHeHne BHYTpEHHEW 3HEPrHM B IMPOLIECCE MCTIAPEHUS U
KoHJIeHcauK. Kunenue »KuakocTu. YienbHas TeroTa napooopa3oBaHms:
=2
m
2.11 BrnaxnocTs Bo3nyxa
2.12  |IlnaBneHue u KpUcTaUIM3auus. MI3MEHEHHe BHYTPEHHEH 3HEPIUM IIPU IIJIABJICHUU U KpHU-
CTaJNIM3aLMU. YelbHas TeIIoTa MJIaBICHUS:
=2
m
2.13  |BHyTpeHH:s 3HEpPrus cropaHus TOIUIMBA. YIElIbHas TEIUIOTa CTOPaHUs TOIUINBA:
q=—
m
2.14 [TpuntMIBI paboThl TertoBbix ABurareneid. KI1/] rennoBoro apurarens




2.15 |Ilpaktuueckue pabOTHI
N3mepenne yaenbHOW TEIIOEMKOCTH METAJUITMYECKOTO IUINHAPA; KOJIUYECTBA TETUIOTHI,
MOJY4YEHHOTO BOIOM KOMHATHOM TeMIlepaTypbl (PUKCHPOBAHHOM Macchl, B KOTOPYIO OIYILEH
HarpeThii MWIMHAP; KOJIMYECTBA TeIUIOTHI, OTIAHHOTO HArPEThIM ITUJIUHAPOM, TTOCIIE OIyC-
KaHMsI €r0 B BOJLy KOMHATHOM TeMIIepaTypbl; OTHOCUTEIHHOM BIAXKHOCTH BO3/1yXa; yIEIbHOU
TEILIOTHI IIJIaBICHUS JIBJA.
WccnenoBanne u3MeHeHUs TEMIIEPATyPhl BOBI IIPU PA3IUUYHBIX YCIOBUSX; SBJICHUS TEILIO-
0oOMEHa MpY CMENTUBAHUU XOJIOAHOW U TOPSYCH BOJIBI; MPOIecca CITapeHUs
2.16 ®dusndeckue ABJICHUS B MIPUPOC: TMOBEPXHOCTHOE HATSHKEHUE M KAWJUIAPHBIC SIBJICHUS B
NpUpPOAE, KPUCTAUIBI B Ipupoae, uziaydenue CoJiHIA, 3aMep3aHue BOJOEMOB, MOPCKHUE
Opwu3bl; 0Opa3oBaHUE POCHI, TYMaHa, HHEs, CHETa
2.17 TexHuYeCcKHe yCTPONCTBA: KaWJUIAPHI, IPUMEPHI UCIIOJIb30BAHUS KPUCTAIIIIOB, YKHIKOCT-
HBII TEPMOMETP, JaTUYUK TEMIIEpaTyphl, TEPMOC, CUCTEMA OTOIJICHUS JOMOB, TUTPOMETPHI,
MICUXPOMETP, MapoBas TypOWHA, JBUTATE]Ib BHYTPEHHETO CTOpaHUs
3 OJIEKTPOMAT'HUTHBIE ABJIEHU
3.1 Dnektpuzarys Tel. J[Ba BUaa SIeKTPUUSCKUX 3apsiioB
3.2 B3aumogeiictBue 3apskeHHbIX Tell. 3akoH Kymona
33 3aKOH COXpaHEHUS IEKTPUUYECKOTO 3apsaa
34 Onektpuueckoe mosie. HampsikeHHOCTh anekTpuueckoro mnoss. [lpunnmn cynepno3unuu
ANEKTPUYECKUX TMOoJiel (Ha KaYeCTBEHHOM YPOBHE)
3.5 Hocurenu anexkrpudeckux 3apsaoB. J[edcTBHE AIEKTPUIESCKOTO TOJIs Ha 3JICKTPUICCKHE 3a-
panel. [IpoBOTHUKY U TUAIEKTPUKU
3.6 [TocTostHHBINM >nekTpuyeckuil TOK. [leficTBust anekTpuueckoro Toka. Cuna Toka. Hampsixe-
HHE.
=3
t
A
U=—
q
3.7 DIEKTPUYECKOE CONMPOTUBIICHHUE. YAEIBHOE AEKTPUUECKOE COPOTUBIICHUE:!
2 t!
S
3.8 3akoH OMa Ji71s1 y9acTKa 3JEKTPUUYECKOMN LETH:
U
| =—
R
3.9 [TocnenoBarenbHOE COETUHEHUE TPOBOIHUKOB:




I=IL; U=U; +U; R=R; +Ro.
[TapanensHOe COeMHEHHE NPOBOHIKOB PABHOTO CONPOTUBIICHHUSL:

R
U1=U2;I=11+Iz;R=El.

CMelaHHbIe COCAUHCHHA ITPOBOAHHUKOB

3.10 |PaboTa 1 MOILIHOCTH AIEKTPUUECKOTO TOKA.
A=U-1-;,P=U"-1

3.11 3akon Jlxoyns-Jlenua:
Q=I*-R-t

3.12  |OnbiT Opcrena. MaraHuTHOE 1oJIe TPSIMOTO MPOBOJAHUKA ¢ TOKOM. JIMHUM MarHUTHON WH-
TYKIAH

3.13 | MaraurtHoe noJje NoCTOSHHOTO MarHuTa. BzaumozelicTBre MOCTOSSHHBIX MAarHUTOB

3.14 | leiicTBME MarHUTHOIO IOJISl HA IPOBOJHUK C TOKOM

3.15 | Onbitel @apages. SABnenue anekrpoMarauTHoi uHaykuu. [Ipasuno Jlenna

3.16 |IIpakTuueckue paboThI
W3MepeHue 3IeKTpUYECKOro COTPOTUBIIEHHS PE3UCTOPA; MOLTHOCTH IEKTPUUYECKOTO TOKA;
paboTHI AEKTPUIECKOTO TOKA.
HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, BOZHUKAIOILIETO B IIPOBOJHUKE (PE3UCTOPHL, JIaM-
MOYKa), OT HAMPSOKEHHUS Ha KOHLAX MPOBOJHUKA; 3aBUCUMOCTU COMPOTHUBIICHUS OT JJIUHBI
IIPOBOJIHUKA, TUIOIIAU €T0 MONEPEYHOI0 CEYEHUSI U YIEIbHOTO CONPOTUBIICHUS.
ITpoBepka npasuia I AIEKTPUIECKOTO HAIPSKEHUS TIPH MOCIIEN0BAaTEIbHOM COEIUHEHUH
IIPOBOJIHUKOB; TPaBUJIa JJISi CHJIBI AJIEKTPUUECKOT0 TOKA MPU MapayieIbHOM COSAMHEHUU
IPOBOAHUKOB (PE3UCTOPHI U JIAMITOUKA)

3.17 | ®dusnueckue sBIEHUS B MPUPOJE: IEKTPUUECKUE SBICHUS B aTMocdepe, dIeKTPUIEeCTBO
JKUBBIX OPraHU3MOB, MarHUTHOE I0JIe 3eMJIH, Jpeli( MOI0COB, pOJib MArHUTHOTO MOJIS AJIs
JKU3HU Ha 3eMJie, MTOJIIPHOE CUSTHUE

3.18 | TexHu4eckue yCTpONCTBA: AIEKTPOCKOIN, aMIIEPMETP, BOJIBTMETP, PEOCTAT, CUETUUK DJICK-
TPUUECKOI 3HEPTUH, IEKTPOOCBETUTENbHBIE IPHUOOPHI, HArPEBATEIBHBIE SJIEKTPOIPHOOPHI
(IprMepBl), NEKTPUUECKUE TPEIOXPAHUTEINH, HIEKTPOMArHUT, HJIEKTPOIBUTaTeNb TOCTOSH-
HOTO TOKa, FeHEepaTop MOCTOSHHOTO TOKa

3.19 |DnekrpomarHutHble BOJHBL. l1IKaa 2IeKTPOMarHUTHBIX BOJIH

3.20 |JIyueBas mozens cBera. [IpsMonnHeEtHOE pacIIpOCTpaHEHHE CBETA

3.21 3akoH oTpakeHHus cBeta. [limockoe 3epkano

3.22  |IIpenomiieHHE CBETA. 3aKOH MPETOMIIEHUS CBETA

3.23 | ducnepcus cBera




3.24

JInnza. Xox nyuelt B inH3e. POKYCHOE pacCTOSTHUE JUMH3bI. ONTHYECKas CUJIa JIMH3BL:

D=1/F

3.25 |Ima3 kak ontuyeckas cuctema. Ontudeckue npudopb

3.26  |IlpakTuueckue pabOTHI
H3mepeHne onTuyecKoi Cuiibl coOMparomiel TuH3bl; (OKYCHOTO pacCTOSHUS coOOUparoliei
JUH3BI (IO CBOMCTBY paBEHCTBA pa3MEpOB MpeaMeTa U U300paKeHUs, KOTaa MpeaMeT pac-
MOJIOXKEH B JIBOITHOM (hOKyce), TOKa3ares MPeIOMIICHUS CTEKJIa.
HccnenoBanre cBOKWCTBA N300paXKEHHU S, TIOTYYCHHOTO C TOMOIIBIO COOUPAIOIICH JIMH3BI; U3-
MeHEeHUS (POKYCHOTO PACCTOSTHUS JABYX CIOKEHHBIX JIMH3; 3aBUCUMOCTH yIJIa MPEIOMIICHUS
CBETOBOIO JIyya OT yIJla IIaJIeHUs Ha TpaHuIle "BO31yX - CTEKIIO"

3.27 | ®usuueckue sBICHUS B Ipupose: 3aTMeHust CoiHua u JIyHbl, LIBETa TeJl, ONTUYECKUE SIBIIE-
Hus B atMocdepe (1iBeT Heba, pedpakius, pagyra, MUpax)

3.28 | TexHuueckue yCTpOICTBA: OUYKH, IEPUCKOII, POTOAIIIAPAT, ONTHYECKUE CBETOBOIBI

4 KBAHTOBBIE ABJIEHUA

4.1 PanuoaktuBHOCTh. Anb(ha-, OeTa-, raMma-u3inydeHus. Peakium anbda- u 6era-pacnama

4.2 OmnsiTel Pesepdopaa no paccesnuto anbda-vactum. [lnanerapHast Mogens aroma

43 CocraB aromHoro sigpa. M3oronsl

4.4 [Tepuon monypacmnana aTOMHBIX siACp

4.5 Snepuble peakuuu. 3aKOHBI COXPaHEHUS 3apsJOBOTO U MaCCOBOTO YHCEI

4.6 dusnueckue ABJICHNS B IPUPOJIE: €CTECTBEHHBIN paoaKTUBHbIN (DOH, KOCMHUUYECKUE TyUH,
paZMOaKTUBHOE W3ITyYCHUE TIPUPOTHBIX MUHEPAJIOB, IEHCTBUE PAJMOAKTHBHBIX H3ITydeHHH
Ha OpraHu3M YeJIoBeKa

4.7 TexHn4eckue ycTpoicTBa: CIEKTPOCKOII, MHIUBHIyadbHbBIN J03UMETp, kKamepa Bunbcona,

AACpHad DOHEPIreTUuKa

YUYEBHO-METO/IUMYECKOE OBECIIEYUEHUE OBPA30BATEJBHOIO
MPOLIECCA
OBSIBATEJILHBIE YUEBHBIE MATEPUAJBI 1151 YUEHUKA

» dusuka: 7-i kacc: 6a30BBIN ypOBEHb: YUCOHHK; 3-¢ u3aanue, nepepadoranroe [leprimkuH
.M., UBanoB A.M. AkunonepHoe obuiectso «M3narensctBo «lIpocsemmenne»

» dusuka: 8-i kiacc: 6a30BbI ypOBEHB: YUeOHUK; 3-€ n3aanue, nepepadborannoe [lepoimkun
N.M., UBanoB A.M. AkunonepHoe obuectso «M3narensctBo «lIpocsemmenne»

» Gusuka: 9-i kacc: 6a30BbIN YpOBEHB: YUeOHUK; 3-€ n3aanue, nepepadorannoe [leppimkun
UM., I'yrauk E.M., BanoB A.U. u np. Akunonepnoe obuiectso «M3narenscto «IIpocsenienner»

METOINYECKHUE MATEPHUAJIBI JIVIAA YYUTEJIA
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