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[Iporpamma no ¢u3uke Ha ypOBHE OCHOBHOTO OOIIET0 00pa30BaHMs COCTaBJICHA HA
OCHOBE TIOJIO)KEHU W TpeOOBaHUN K pe3yslbTaTaM OCBOCHHS Ha 0a30BOM YpOBHE
OCHOBHOM 0Opa3oBarenbHOM nporpammel, npeactaBieHHbix B PI'OC 00O, a takxke ¢
yaétoM (enepanpHON pabouelt mporpamMmbl BocmuTaHus W KoHilenuu mpemnoiaBaHus
yaeOHOoro mpeaMera « Du3nKay.

Conepxxanue mporpaMMbl 10  (GU3MKE HampaBieHO Ha  (OpMHUpPOBaHUE
€CTECTBEHHOHAYYHON I'PaMOTHOCTH O0Y4YalOIIMUXCs U OpTraHu3aIfio n3ydeHus: Gu3uku Ha
JesITeIbHOCTHOM OCHOBE. B mporpaMmme no pu3rke yuuThIBalOTCS BO3MOKHOCTH Y4EOHOTO
npeaMera B peanuzanuu TpedoBanuii ®I'OC OOO k miIaHUPyeMbIM JIUYHOCTHBIM U
METalpeAMETHBIM ~ pe3yJibTaTaM OOydYeHHs, a TakKe MEXKIPEIMETHbIE CBS3HU
€CTECTBEHHOHAYYHBIX YU€OHBIX MPEIMETOB Ha YPOBHE OCHOBHOI'O 00111eT0 00pa30BaHUsl.

[Iporpamma mo (u3uke ycTaHaBIMBAEeT paclpejeeHre yuyeOHOro Marepuana 1o
rojaM o0yudeHus (Mo Kiaccam), IpeajaraeT IpUMEPHYIO MOCIEA0BATEIbHOCTD U3yUECHHUS
TE€M, OCHOBaHHYIO Ha JIOTMKE Pa3BUTHS MPEAMETHOTO COJAEPKAHUS U YUETE BO3PACTHBIX
0COOEHHOCTEN 00yUarOIINUXCS.

[Iporpamma no ¢usuke paspaboTaHa C LETbI0 OKAa3aHUS METOJAMYECKOW MOMOIIU
YUUTENIO B CO3/IaHUU pabouell mporpaMmsbl 0 y4eOHOMY IIPEIMETY.

®u3uka SBISAETCA CHCTEMOOOPA3yIOIIMM JJII €CTECTBEHHOHAYYHBIX Y4EOHBIX
MIPEJAMETOB, MOCKOJIbKY (DM3MYECKUE 3aKOHBI JIEKAT B OCHOBE IPOIIECCOB U SIBJICHUH,
M3y4aeMbIX XUMHEH, Onooruel, acTpoHoMuen 1 (pu3ndeckoi reorpadueii, BHOCUT BKJIa
B ECTECTBEHHOHAYUYHYIO KapTUHY MHUpa, MPEAOCTaBlsAeT Haubojee sSCHbIe 00pa3iibl
NPUMEHEHUs HAay4YHOTO METOJa MO3HAHMS, TO €CTh CIoco0a MOJy4YeHHUsS JOCTOBEPHBIX
3HAHHUI O MUpE.

Onna W3 TIaBHBIX 3a7ad  (GuU3MYECKOro oOpa3oBaHUS B CTPYKType OOIIEro
oOpa3oBaHMs COCTOUT B (POPMUPOBAHNUN €CTECTBEHHOHAYYHON IPaMOTHOCTU M MHTepeca
K HayKe y OOy4aroImxcsl.

N3yuyenne ¢u3nku Ha 0a30BOM ypOBHE NpeArosaraeT OBJIAJCHUE CIEAYIOLUMU
KOMIIETEHTHOCTSIMHU, XapaKTEPU3YyIOIIHUMHI €CTECTBEHHOHAYYHYIO TPaMOTHOCTb:

e HAyYHO OOBSICHATH SIBJICHUS,

e OIIEHUBATh U MMOHUMATh OCOOEHHOCTH HAYYHOTO UCCIICI0BAHNUS;

e UHTEPHPETUPOBATH JAHHBIE U UCIIOJIB30BATh HAYUYHBIEC IOKA3aTEIbCTBA JIS
MOJIy4E€HUS BBIBOJIOB.

Lenu nzydyenus Gu3MKu HA YPOBHE OCHOBHOI'O 00I1IET0 00pa30BaHUs ONpeE/EICHbI B
Konnenmmu mnpenogaBanus ydeObHoro mnpeaMera «@Pusuka» B 00pa30BaTeIbHBIX
OpraHu3auax Pocculickon denepanuu, peanu3yrommx OCHOBHBIE
oOmeoOpazoBarebHbIE  MPOTPaMMBbI,  yTBEpKIEHHOW  permeHueM  Kommerun
MunuctepcTBa npocernienus Poccuiickoit denepannu (mpotokost ot 3 gekadpst 2019 r.
No [1K4BH).

Heau ndyuyenuss Gpu3uKu:



NpUOOpETEeHUE MHTEpeca U CTPEMJICHHUS OO0Yy4aloUuXcs K HaAyYHOMY H3YyUEHUIO
MPUPOBL, PA3BUTHE UX MHTEIUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;
pa3BUTHE MPEACTABICHUI O HAYYHOM METOAE IMO3HAHHS U (HOPMHUPOBAHHE
UCCIIEI0BATEIBLCKOIO OTHOWIECHUS K OKPY KaIOLUM SIBJICHUSIM;

(opMuUpOBaHHE HAYYHOTO MMPOBO33PEHMsI KaK pe3yjbTaTa HM3yYEHHUS OCHOB
CTPOCHHS MaTepHH U (PyHIaMEHTATbHBIX 3aKOHOB (DU3HKHU;

dopMupoBaHHE TPEACTABICHUA O pONU (GUMKH [UIsI Pa3BUTUA JPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE NPEACTABICHUI O BO3MOXKHBIX cepax Oyayuiel npodeccnoHaaIbHOMN
JESTEIbHOCTH, CBSI3aHHOU ¢ (PU3MKOI, MOATOTOBKA K JaJbHEUIIEMY OOYUEHHIO B
3TOM HAINpPAaBJICHUU.

JlocTikeHne ATUX IeNeld mporpaMMbl 1Mo (pU3uMKe Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHMsI 00ECIIEYNBAETCS PELUICHUEM CIEAYIOLUINX 3a1a4;

npuoOpeTeHNe 3HAHUM O JUCKPETHOM CTPOCHMM BELIECTBA, O MEXaHUYECKHX,
TETJIOBBIX, DJIEKTPUICCKUX, MATHUTHBIX U KBAHTOBBIX SBJIICHUSIX;

MPUOOPETECHUE YMEHUM OMUCHIBATh U OOBACHATH (PU3HYECKUE SBJICHUS C
HCIIOJb30BaHUEM MTOJTYUYCHHBIX 3HAHUM;

OCBOCHHE METOJOB PEIICHUS MPOCTEHIINX pacuETHBIX 33Jlay C UCIOJIb30BAHUEM
(bu3HUEeCKUX MOJIENIEH, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a]1a4;
pa3BUTHE YMCHHUN HAONIOAATh TMPUPOIHBIC SIBJICHUS ¥ BBIMOJIHATH OIIBITHI,
nabopaTopHbIe padOThl U SKCIIEPUMEHTAIIbHBIC UCCIECOBAHUSI C UCIIOIB30BaHUEM
U3MEPUTETHHBIX TPUOOPOB;

OCBOEHHE IPUEMOB pabOThI ¢ HHGOpMaIIUEH (HU3NISCKOTO COAEPKaHuUs, BKITFOYas
UHGOPMAITUIO O COBPEMEHHBIX TOCTIKCHUSIX (PU3MKH, aHAIU3 U KPUTUUYECKOE
OlLICHMBaHUE UH(OpMAIINH;

3HAKOMCTBO CO cdepamu TpoPeCcCUOHATLHON JEATeIbHOCTH, CBSI3aHHBIMU C
(GU3NKON, ¥ COBPEMEHHBIMU TEXHOJIOTHSIMU, OCHOBAaHHBIMH Ha JOCTHKEHUSIX
bu3rUecKoi HayKHu.

Ha wusyuyenue ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOI'O OOILEro

oOpa3zoBaHus OTBOUTCS 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HEJIENI0), B 8 Kilacce
— 68 yacoB (2 waca B Hemeno), B 9 kmacce — 102 wyaca (3 waca B Hejeno).

[Ipensaraemelil B mporpamme 1o (u3muke nepedeHs 1adopaTopHbIX padOT U ONBITOB
HOCHUT PEKOMEHATEeNbHBIN XapaKTep, yUUTeNb JeIaeT BEIOOp MpOBEACHUS J1a00paTOPHBIX
paboT M OMBITOB C Yy4ETOM HMHIMBHUIYATbHBIX OCOOCHHOCTEH OOy4arolmuxcs, CrHcKa
HKCIIEPUMEHTAJIbHBIX 3aJaHuil, MpeiaraeMblX B paMKax OCHOBHOTO T'OCYJapCTBEHHOIO
AK3aMeHa 10 (PHU3HKE.

COJAEPKAHUE OBYYEHUSA

7 KIIACC



Pasznen 1. ®u3uka u e€ poJsib B NO3HAHUM OKPYKAIOLIEro Mupa.

®usuka — Hayka O mnpupone. SBneHus npuponsl. DusnyecKue SABICHUSA:
MEXaHUUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Oduznueckue BeanunHbl. 3mepenne ¢pusznueckux BennunH. Ousndeckue npuoopsl.
[TorpemHocTh U3MEpEeHUl. MeXayHApOaHAS CUCTEMA EAUHULL.

Kak ¢usuka w  gpyrue  eCTECTBEHHBIC HAYKHM  HW3YYalOT  MPHUPOIY.
EcTtecTBeHHOHAY4YHBIN METOJ MO3HAHU: HAOJIO/IEHUE, TOCTAHOBKAa HAYYHOT'O BOIIPOCA,
BBIJIBUKEHUE TUIIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUIOTE3, O0BsICHEHNE HA0II01aeMOr0
aBienust. Onrcanue GU3NYECKUX SBJICHUN C TOMOIIBIO MOJIEIEH.

Jlemoncmpayuu.

1. MexaHuudeckue, TeIJIOBbIE, JICKTPUYECKUE, MATHUTHBIE, CBETOBBIC SIBJIICHHUSI.

2. Ousnyeckue NPUOOPHI W TIPOIEAypa NPSIMBIX HU3MEPEHHM aHAJIOTOBBIM U

U (GPOBBIM PUOOPOM.

Jlabopamopnwie pabomul u onvimol.

1. OmpeneneHre UEHbI I€IEHUS NIKAJIbl U3MEPUTEIBLHOTO Tprbdopa.

2. H3mepenue paccTosiHUM.

3. H3mepenue o0bEMa )XUAKOCTU U TBEPIOTO TEA.

4. OrmpepneneHue pa3MepoOB MabIX TEN.

5. M3mepeHue TemriepaTypbl TPy MNOMOIIH KUIKOCTHOTO TEPMOMETpPA U AATUYHKA

TEMIIEPATYPHI.
6. lIpoBeneHue nccienoBaHus 1Mo MPOBEPKE THIOTE3bI: JATBHOCTH MOJIETA IAPUKA,
MYIIEHHOTO TOPU30HTAIBHO, TEM 00JIbIlIe, YeM OO0JIbIIIE BHICOTA ITyCKA.

Pa3znen 2. IlepBoHavaibHbIE CBECHUS O CTPOCHUH BelIeCTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJIEKYJIbI, UX pa3Mepbl. ONbIThI, JOKa3bIBAIOIIHE
JUCKPETHOE CTPOEHHE BEIIECTBA.

JIBmxeHne yactull BemecTBa. CBsA3b CKOPOCTH JBUKEHHUS YACTUIL C TEMIIEPATYPOU.
bpoynoBckoe nBuxkenue, nuddysus. BzauMmoaelicTBiue 4acTUIl BelIeCTBa: MPUTSHKCHUE U
OTTAJIKUBAHUE.

ArperatHble COCTOSIHHSI BEILIECTBA: CTPOCHUE Ta30B, XXUIAKOCTEH U TBEPIBIX
(kpuctammuyecknx) TeJl. B3auMoCBsI3b MeXAy CBONCTBaAaMH BEIIECTB B  Pa3HBIX
arperaTHhIX COCTOSIHUSIX U WX AaTOMHOMOJIEKYJISIPHBIM CcTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. HaGmroneHnue 6poyHOBCKOTO JBUKECHHUS.

2. Habmogenue nuddyszuu.

3. HaGmionmenue siBieHuil, OOBACHSIONIMXCS TPUTSDKCHHEM WM OTTAJIIKMBAHUEM

YacTHIl BEIIECTBA.

Jlabopamopnwie padbomul u onvimol.

1. OreHka 1uamMeTpa aToMa METOJ0M PSJIOB (C UCTOJIb30BaHUEM GoTorpaduii).

2. OnbIThI 10 HAOJIIOICHUIO TEMIOBOI'O PACHIMPEHHUSI Ta30B.

3. OmnbIThI MO OOHAPYKEHUIO JCHCTBUS CHUJT MOJIEKYIISIPHOTO MPUTSKEHUS.



Pa3nen 3. /IBu:keHue U B3auMojielicTBHE TeJl.

Mexannueckoe aBuxeHue. PaBHoMepHOe 1 HEpaBHOMEpHOE ABUkeHUE. CKOPOCTh.
CpenHsisi CKOpOCTh IPU HEPABHOMEPHOM JABMKEHHUH. PacyéT myTu U BpeMEHU IBUKEHUS.

SBneHne nHepMU. 3aKOH HHEpUHH. B3auMoaeicTBre TeN Kak NTPUYNHA U3MEHEHHUS
CKOPOCTH JIBH>KEHUS Tell. Macca Kak Mepa MHEpTHOCTH Tela. [InoTHocTh BemecTBa. CBS3b
TUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €UHUIIE 00bEMA BEIIIECTBA.

Cuna Kak XapakTepucTHhKa B3auMozeicTBus Teil. Cuia ynpyroctd u 3akoH I'yka.
N3MepeHne cuiibl ¢ TOMONIBI0 TUHAMOMETpA. SIBIEHUE TATOTEHUS U cHila TshkecTH. Criia
TSOKECTH Ha JIpyTuXx IaHerax. Bec tena. HeBecomocTs. CnokeHUE CUJil, HAPABIECHHBIX
1o ogHoM npsiMoii. PaBHoericTByromas cui. Cuia TpeHus. TpeHue CKONbKEHUsI U TPEHUE
1okosi. TpeHue B MpUPOAE U TEXHUKE.

JHemoncmpayuu.

Ha6nronenue MexaHM4ecKoro IBMXKEHHS Tela.
N3mepenre CKOpOCTH NPSIMOIMHEUHOTO JIBUKEHUS.
HaOnronenue siBieHUs1 THEPIUU.

CpaBHeHUE Macc M0 B3aUMOACHCTBUIO TE.
CroxeHue CHll, HallpaBJICHHBIX 10 OJTHOW MPSMOM.

Jlabopamopnwie pabomul u onvimol.

1. OmnpeneneHne CKOPOCTH PABHOMEPHOTO JBUKEHUS (IIapUKa B )KUIKOCTH, MOJIETU
AJIEKTPUUYECKOTO aBTOMOOUJIS U TaK J1ajiee).

2. OrmpepeneHne CpeaHEN CKOPOCTH CKOJBXEHUS Opycka WIM IIapuKa To
HaKJIOHHOM IIOCKOCTH.

1
2
3
4. HaOmroneHne u3MeHeHus: CKOPOCTH MPU B3aUMOJIEHCTBUH TETI.
5
6.

OmnpeneneHne MIOTHOCTH TBEPIOTO TeNA.

4. OmnbIThI, AEMOHCTPUPYIOIIHME 3aBUCUMOCTb PACTSLKEHUS (Ae(popMaliin) MPY>KUHbBI
OT MPUJIOKEHHOMN CHUJIBI.

5. OnbIThl, TEMOHCTPUPYIOLIME 3aBUCUMOCTb CHJIBI TPEHHsI CKOJIBKEHHSI OT Beca
Tea U XapakTepa CONPUKACAIOIINXCS IOBEPXHOCTEN.

Pasznes 4. JlaBiieHue TBEPABIX TeJl, )KMAKOCTEH M ra3oB.

HaBnenne. CnocoObl yMEHBIIEHUS M YBEIUMYEHHUsS [aBieHus. JlaBiaeHue rasa.
3aBUCHUMOCTH AaBJEHUS Tra3a oT 00bEma, Temneparypsl. Ilepenaua naBneHus: TBEpABIMU
TEJaMH, JKMIKOCTAMM M ra3amu. 3akoH Ilackama. IIHeBMaTMyeckue MallMHBI.
3aBUCHUMOCTh JABJCHMSI KUAKOCTH OT IyOuHbl. [‘MapocraTmueckuil mapasokxc.
CooOmatromuecs cocybl. [ 'uapaBinueckie MEXaHU3MBI.

AtMochepa 3emim u  atmMocdepHoe pAaBieHue. I[IpUyuHBI CyIIECTBOBaHUS
BO3yIIHOU 000m0uku 3emiu. OnbiT Toppuuerm. U3mepenne atMmochepHOTO JaBICHUS.
3aBUCUMOCTh aTMOC(EPHOIO JaBJIEHUS OT BBICOTHI HaJl ypoBHeM Mops. IIpubopsr miis
U3MEepeHHs aTMOC(HEPHOTO JaBJICHUS.

JlelicTBHE KUIOKOCTM M Ta3a Ha NOTPY)KEHHOE B HUX Teno. BelTankuBaromas
(apxumenoBa) cuina. 3akoH Apxumena. [lnaBanue ten. Bo3nyxomnnaBanue.

Jemoncmpayuu.
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3aBUCUMOCTb JABJIEHUS raza OT TeMIEPATYpPHI.

[lepenaya naBneHus KUAKOCTBIO U Ta30M.

Coobmraromuecs: CoCy/bl.

['mppasnuueckui npecc.

[IposiBieHue necTBUS aTMOCPEPHOTO TABICHUS.

3aBUCUMOCTh BBITAIKUBAIONICH CHIIBI OT 00BhEMa MOTPYKEHHOW YacTH Tela |
MJIOTHOCTH YKUIKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEH CUJIBI BECY BBITECHEHHOW KUJIKOCTH.

VYcnoBre miaBaHus TE: IUIABAHWE WM TOTPYKEHHE TEJI B 3aBUCUMOCTH OT
COOTHOILICHHS TUIOTHOCTEN TeJIa U JKUJIKOCTH.

Jlabopamopnwie pabomel u onvimol.

1.

HccnegoBanue 3aBUCMMOCTH Beca Tejla B BOJAE OT O0ObEMaA MOTrpYyKEHHOW B
XKUJKOCTb YaCTH TeJa.

OnpeneneHre BBITAIKUBAKOUIEH CUIIBI, JEHCTBYIOUIEH Ha TEJO, MOTPYKEHHOE B
KUIKOCTb.

IIpoBepka HE3aBUCHMOCTH BBITAIKMBAOLIEH CHJIBL, JEUCTBYIOLIEH Ha TEJIO B
KUIAKOCTH, OT MAcChl TeJa.

OneITel,  IEMOHCTPUPYIOIIME  3aBHCHUMOCTb  BBITAIKUBAIOIIEH  CHIIBI,
JEHCTBYIOIIEH HA TEJO B )KUJKOCTH, OT 00BbEMA MOTPYKEHHOM B AKUAKOCTh YaCTU
TeJa U OT IUIOTHOCTH KUJKOCTH.

KoncTpynpoBanne apeoMerpa Wi KOHCTPYUPOBAHUE JIOAKU U ONPEACIICHUE €€
rpy30H0ABEMHOCTH.

Pa3zpnesn S. PaGoTra 1 MOIIIHOCTB. JHEPruUs.
Mexanudeckas pabora. MOIHOCTb.

Ip
peIyara.

OCTbIE MEXaHU3MBI: pbluar, OJIOK, HaKJIOHHas MJIOCKOCTh. [IpaBuio paBHOBecHs
ITpumeHeHne mnpaBwia paBHOBECHsI pbluara K OJIOKY. «30J0TOE IPAaBHIIO»

mexanuku. KITJ[ mpocteix mexanu3moB. [IpocTeie MeXaHU3MBbI B OBITY U TEXHUKE.
Mexanunueckas 3Heprusi. Kunetnueckas u noteHuuanbHas sueprus. [Ipespamienne

OJTHOTO BMJIa MEXaHUYECKOUN SHEPTUHU B IPYyror. 3aKOH COXPAHEHUS SHEPTUU B MEXAHHUKE.
Hemoncmpauyuu.

1.

[IprmMepbl TPOCTBIX MEXAHU3MOB.

Jlabopamopnsie pabomel u onvimol.

1.

2.
3.
4.

8 KUIA

Omnpenenenre padbOTHl CUJIBI TPEHUS TPU PABHOMEPHOM JBMIKEHUU TeJa IO
TOPU30HTAIILHOM ITOBEPXHOCTH.

HccnenoBanue yciioBurd paBHOBECHS pblUuara.

N3smepenune KIIJ] HakIIOHHON NIIIOCKOCTH.

N3yueHne 3aKkoHa COXpaHEHUSI MEXAaHUYECKON SHEPTHUH.

CC

Pa3gea 6. TenioBbIe ABJICHUS.



OCHOBHBIE TOJOKEHUSI MOJICKYJISIPHO-KUHETUYECKON TEOpUU CTPOCHUS BEILECTBA.
Macca u pazmepsl aTOMOB U MOJIEKYJT. ONBITHI, MOITBEPKIAIOIINE OCHOBHBIC MOJIOKEHUS
MOJIEKYJISIPHOKMHETUYECKON TEOPHUH.

Mopaenun  TBEpPAOro, KHUIKOTO U  Ta3000pa3HOTO  COCTOSIHUM  BeIECTRBa.
Kpucrannmuueckue u amopdusie Tena. OObsICHEHHE CBOWCTB ra30B, KUJKOCTEH U TBEPIBIX
TE€I Ha OCHOBE TMOJOXKEHHA MOJIEKYJISIPHO-KMHETHYECKOM Teopun. (CMaduBaHue U
KaluJUISIPHBIC SIBJICHUA. TEIIOBOE PaCIIMPEHUE U CKATHE.

Temnepatypa. CBsA3b TeMIIEpaTypbl CO CKOPOCTHIO TEIJIOBOIO JBMKCHHUS YaCTHIL.
Buayrpennss sueprusi. CriocoObl M3MEHEHHUs BHYTPEHHEH JHEPruUM: TeIulonepenada u
coBepIlieHre padoThl. Bu bl Teronepeaayn: TeIIONPOBOHOCTh, KOHBEKIIMS, U3ITyUCHHE.

KomnaecTBo TemioTel. Y ieibHas TEINIOEMKOCTD BeIecTBa. TemIo00MeH B TEITIOBOS
paBHOBecHMEe. YpaBHEHHE TEIIOBOro Oamanca. IlnmaBienwne ©  OTBepAEBaHUE
KPUCTAUNIMYECKUX BEIIECTB. YJelbHAas TemioTa IuiaBieHus. I[lapooOpa3zoBanue u
koHeHcarus. Micnapenue. Kunenue. Y nenpHas Temiora napooOpa3oBaHus. 3aBUCHMOCTD
TeMIrepaTypbl KUTIEHUSI OT aTMOC(HEPHOTO JIaBJICHHUS.

BnaxuocTts Bo3myXa.

DHeprus TOIIMBa. Y IeJIbHAs TEIJIOTa CTOPAHUS.

[Tpunnmner pa6oTsl TeroBbix aBuratenceit KIIJ[ temioBoro neuratens. TemioBsie
JIBUTATEJIU U 3allMTa OKPYKAIOIIECH Cpebl.

3aK0OH COXpaHEHUS U MPEBPAIEHUs YHEPTUU B TEIJIOBBIX MPOIIECCaX.

Jlemoncmpayuu.

1. HabmroneHue 6poyHOBCKOTO JBH)KCHHS.

2. HaGmonenue muddysun.

3. HaOGnmronenue siBiaeHUN CMauMBaHUS U KalTWJUIIPHBIX SBICHUH.

4. HalmroieHue TermioBOro pacuimpeHust Tel.

5. M3MmeHeHnue naBiieHMs ra3a NOpU HM3MEHEHUUM OOBEMA U HArpeBaHUM WU
OXJIAXKICHUU.

IIpaBuna u3aMepeHus TeMIIEPaTypHI.

Bune! Termonepenaun.

OxJtaxkaeHue npyu COBEPIIEHUH padOTBhI.

HarpeBanue npu coBepiiieHuU padbOThl BHEIIHUMU CUJIAMHU.

10. CpaBHEHHE TEIJIOEMKOCTEH pa3INUHbBIX BEIIECTB.

11. HaGmoneHue KUIeHHsI.

12. HabnroaeHue mocTostHCTBa TeMIIEpaTyphl MPH TIJIABJICHUH.

13. Mopenu TerIoBBIX ABUTATEICH.

Jlabopamopnwie pabomuel u onvimol.

1. OmBITHI IO OOHAPYKEHUIO IEUCTBUSI CHII MOJICKYJIIPHOTO TPUTSKCHMUSI.

2. OnbITHI 11O BBIPAIIMBAHUIO KPUCTAJJIOB OBAPEHHOM COJIM WJIM caxapa.

3. OnbIThI IO HAOJIOICHUIO TEMJIOBOTO PACHIMPEHUS Ta30B, XKUAKOCTEH U TBEPIBIX
TEJl.

4. OmnpeneneHue TaBICHUS BO3AyXa B OJTOHE MITIPHUIIA.

w L N o



5. OnbIThl, IEMOHCTPUPYIOIIUE 3aBUCUMOCTD JIaBJIICHUSI BO3/AyXa OT €ro o0beMa U
HArpeBaHUs WIN OXJIAKICHUS.

6. IIpoBepka TrUTOTE3bl JIMHEWHOW 3aBUCHMOCTH [IJIMHBI CTOJOWKA XUIKOCTH B
TEPMOMETPUYECKON TPyOKE OT TEMIIEPaTyphl.

7. HaOmionenue uW3MeHEeHUsT BHYTPEHHEH OSHEpruu Telna B pe3yJbTare
Terionepeaayn U padboThl BHEIIHUX CHUJL.

8. HccrmemoBanue siBJICHUS TEIIOOOMEHA TMPU CMEINIMBAHUU XOJIOJHOW U Topsueh
BOJIBL.

9. OmpeneneHne KOJWYECTBA TEIUIOTHI, MOJIYYEHHOTO BOJION MpHU TEINIOOOMEHE ¢
HarpeThiM METAJUIMYECKUM LIWJIUHIPOM.

10. OnpezenieHne yAeIbHON TEMIOEMKOCTH BEILIECTBA.

11. MccnenoBanue npouecca uCrapeHus.

12. OnpenesieHne OTHOCUTENIBHOW BIAXKHOCTH BO3yXa.

13. OnpenenieHne yaeabHON TEIIOTHI IUIABJICHUS JIbA.

Pazgen 7. daekTpuyeckue 1 MATHUTHbIE SIBJICHUS.

OnexkTpu3aums Ten. JIBa poma 2JIeKTpUYECKHMX 3apsaaoB. Bzaumopaencrtaue
3apspKeHHBIX Ted. 3akoH KynoHa (3aBUCUMOCTh CUJIBI B3aUMOJICUCTBUS 3aPSXKEHHBIX Tl
OT BEJIMYMUHBI 3aPSAJ0B U PACCTOSHUS MEXKIY TEJIAMH).

OnekTpuueckoe mnojne. Hanpsk€HHOCTh  anekTpuyeckoro mnons. [lpuHnun
CYHEPHO3ULINU IIEKTPUUECKUX TOJIEH (Ha Ka4eCTBEHHOM YpPOBHE).

Hocurenmn »snexrpuyeckux 3apsaoB. OJIEMEHTApPHBIM  DJIEKTPUYECKHU  3aps.
Crpoenue atoma. IIpOBOIHMKHA W AUDJIEKTPUKH. 3aKOH COXPAHEHUS BJIEKTPUYECKOTO
3apsaa.

DJIEKTPUYECKUI TOK. Y CJIOBHUS CYHIECTBOBAHUSA 3JIEKTPUUECKOTO TOKa. MICTOUHUKH
MOCTOSIHHOTO  ToKa. JIeMCTBUSI 2JIGKTPUYECKOrO0 TokKa (TEIJIOBOE, XUMHYECKOE,
MAarHuTHOE). DJIEKTPUUYECKUNA TOK B KUIKOCTAX U razax.

Onektpuueckas 1enb. Cuna Toka. DIeKTpudeckoe HampsbkeHue. ConpoTUBICHUE
MPOBOAHUKA. YJIENbHOE CONPOTHUBJIEHUE BellecTBa. 3akoH OMa Juisi ydacTKa LEIu.
ITocnenoBarenbHOE M MapaUIEIbHOE COETUHEHUE ITPOBOTHUKOB.

PaboTa 1 MOLTHOCTB 3JIEKTpUYECKOTro ToKa. 3akoH J[xoyns—JleHna. Dnekrpuueckue
LETH U TIOTPEOUTENH JIEKTPUUECKOM dHEepruu B ObITy. KopoTkoe 3aMbikaHue.

[TocTtostHHBIE MarHUThL. B3auMo1elicTBHE MOCTOSITHHBIX MAarHUTOB. MardHuTHOE MoJe.
MarautHoe mosie 3eMJId M €ro 3HaueHue i Ku3Hu Ha 3emsie. OnbIT Ipcrena.
MarauTHoe MoJie AIEKTPUYECKOro TOoka. [IpuMeHeHHe 3JIEKTPOMAarHWTOB B TEXHUKE.
JlelicTBU€ MarHMTHOI'O MOJISI HA MPOBOJHUK C TOKOM. DJIEKTPOJBUTATEIb MOCTOSHHOTO
TOKa. Mcronp30BaHue 3JIEKTPOABUTATENEN B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel @apanes. SBiaeHue 3neKkTpoMarHuTHOM wuHAYKuU. [IpaBuno JleHna.
Onexrporenepatop. CrocoObl OIYYSHHS HIEKTPUUIESCKON dHEPTUU. DIEKTPOCTAHIIUN HA
BO300HOBJISIEMBIX UCTOUYHUKAX YHEPTUH.

Jemoncmpayuu.

1. DnexTpu3aius Ted.
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25.

JIBa poJia 3NEKTPUUYECKUX 3apSA0B U B3AUMOJEHUCTBUE 3aPSKEHHBIX TEI.
Y CTpONCTBO U AEUCTBUE JIIEKTPOCKOIIA.

DJIeKTpoCTaTUUEeCKast MHAYKIIUS.

3aKOH COXpAHEHUS JICKTPUUECKUX 3aPsJI0B.

[IpOoBOHUKY U JUAJECKTPUKH.

MoaennpoBaHre CUIOBBIX JIMHUW 3JIEKTPUUECKOTO TOJIA.

HcToyHNKHN TOCTOSHHOTO TOKA.

JIlencTBUS NEKTPUUYECKOTO TOKA.

. DNEKTPUYECKHUI TOK B HKUJIKOCTH.

. ['a30BbIM paszps.

. I3MmepeHune cuibl TOKa aMIepMeTpOM.

. U3MmepeHune 3JIeKTpUIECKOro HAPSKEHUST BOJBTMETPOM.

. PeoctaT u mara3uH cONpOTUBIICHUIA.

. B3anmoeicTBre MOCTOSSHHBIX MAarHUTOB.

. MonenupoBaHre HEBO3MOXXHOCTH Pa3/IeJICHUS MOJFOCOB MAarHUTA.
. MonenupoBaHHE€ MAarHUTHBIX MOJIEH NOCTOSIHHBIX MATHUTOB.

. OneIT Dpcrena.

. MarHutHoe€ nojue Toka. DJIEKTPOMAarHur.

. JelicTBuE MarHUTHOTO MOJISI HA POBOJHUK C TOKOM.

. DNEKTPOIBUTATEIb MOCTOSTHHOTO TOKA.

. UccnenoBanue ABiIEHUS 3IEKTPOMATHUTHON UHAYKIIHUH.

. OnbiTel Papages.

. 3aBUCUMOCTb ~ HANpaBJ€HUS MHAYKIHOHHOTO TOKa OT YCJIOBUHA  €ro

BO3HUKHOBCHHUSI.
DJeKTpOreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopnsie pabomel u onvimol.

1.

SANE AR

9.

10.
11.

OnbpITl  TO  HAOMIOACHHWIO  DJIEKTpU3AIMM  TEN  MHAYKIHEH u  TpH
COTIPUKOCHOBEHHH.

HccnenoBanue neiCTBUS JIEKTPUUYECKOTO OIS HA MPOBOTHUKHU U TUDJICKTPUKH.
COopka u npoBepka pabOThI ANEKTPUUECKON 1IETTH MOCTOSIHHOTO TOKaA.
N3mepenre u peryaupoBaHie CHIIbI TOKA.

N3mepenune u peryanpoBaHie HAMPSKEHUS.

WccnenoBanue 3aBUCMMOCTH CHJIBI TOKa, UAYIIETO dYepe3 pe3ucTop, OT
COTIPOTHUBJICHUS PE3UCTOPA U HAIIPSHKCHUS Ha PEe3UCTOPE.

OnBITB, JEMOHCTPUPYIOIIME 3aBHCUMOCTHh DJIEKTPHUUYECKOTO COIPOTHBIICHHSI
MIPOBOJIHUKA OT €rO JJIUHBI, TUIOIIAIA MMONIEPEYHOTO CEYCHUS U MaTepHala.
[TpoBepka nmpaBuiia CIOKEHHS HAMIPSHKEHUH MTPH MOCIEI0BATEILHOM COSAMHEHUN
IBYX PE3UCTOPOB.

[TpoBepka mpaBuiia AJisi CUIIBI TOKA MIPH MAPAICIIBHOM COSMHEHUH PE3UCTOPOB.
Omnpenenenne pabOTHI MEKTPUIECKOTO TOKA, UIYIIETO Yepe3 Pe3UCTOP.
OmnpeneneHre MOIIHOCTH AJIEKTPUUECKOTO TOKA, BBIACISIEMON Ha PE3UCTOPE.



12. UccnenoBanne 3aBUCHMMOCTH CHJIBI TOKA, MAYLIErO0 YEpe3 JaMIIOYKy, OT
HaIIpsKEHUS Ha HEW.

13. Onpenenenne KII/l narpeBarens.

14. MccnenoBaHre MarHUTHOTO B3aUMOJICMCTBUS TOCTOSIHHBIX MArHUTOB.

15. I3ydyeHne MarHUTHOTO MOJI MOCTOSIHHBIX MarHUTOB NPU UX OOBEIMHEHUH U
pa3encHun.

16. MccnenoBanue AENCTBHS JIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. ONBITBI, TEMOHCTPUPYIOLIUE 3aBUCHUMOCTh CHJIBI B3aUMOJACUCTBUS KaTYIIKH C
TOKOM M MarHuTa OT CWJIbI TOKAa U HAIPABJICHUs TOKA B KaTYIIKE.

18. MI3yueHue AeiCTBUS MarHUTHOTO MOJISl HA IIPOBOJHUK C TOKOM.

19. KoHcTpynpoBaHnue v u3ydeHue paboThl JIEKTPOIBUTATEIIS.

20. M3mepenne KIIJI anekTpoaBuraresibHOW yCTaHOBKH.

21. ONBITBI 1O HWCCJIENOBAHMIO  SIBJICHUS  JJIEKTPOMATHUTHOM  MHAYKIUU:
UCCIIEOBAHNE U3MEHEHUN 3HAYECHUS U HAIIPABJICHUS UHIYKIIMOHHOI'O TOKa.

9 KUIIACC

Pa3nen 8. MexaHnuyeckue siBJIeHHS.

Mexannueckoe — aBwkeHHMe.  MarepuasnibHass — Touka.  Cucrema  orcuéra.
OTHOCHUTENTBHOCTh MEXaHUYECKOTO ABMKEHUSI. PABHOMEpPHOE NPSIMOIIMHENHOE IBUKEHUE.
HepaBromepHoe npsimosnHetHOE nBrkeHne. CpelHsst 1 MTHOBEHHAsI CKOPOCTh TeJIA MPU
HEPABHOMEPHOM JBHKCHUU.

Yckopenue. PaBHOyckopeHHOE MpsMosIMHENHHOe JaBUxkeHHe. CBOOOIHOE MaJIeHUE.
OnbiTel ["anunes.

PaBHOMepHOE nBHXKEHUE 10 OKpY)HOCTU. [Iepro u yactora obpaienus. JInneliHas
U YTJIOBAasi CKOPOCTH. LIeHTpOoCTpEMUTENBHOE YCKOPEHHE.

IlepBeii 3akoH Hprorona. Bropor 3axkoH Hperorona. Tpermit 3akoH HproToHa.
[IpuHIMI CynEpNIO3UIIUN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: CHIa TPEHUS CKOJIBKEHUS, CUJla TPEHUS
TOKOSI, APYTHUE BUJIbI TPEHHUS.

Cuna TSKECTH U 3aKOH BCEMUPHOTO TATOTEHUsS. Y CKOPEHHE CBOOOAHOTO IMaJICHUS.
JBmwxenne mianetr Bokpyr Connua. IlepBas kocmuueckas ckopocth. HeBecoMocTh u
[IEpErpy3KH.

PaBHOBecue MmaTtepuanbHON TOUKH. AOCOIFOTHO TBEPI0€ Te0. PaBHOBecHe TBEPAOTO
TeJsa ¢ 3aKPEIUIEHHON OChIO BpauleHuss. MoMeHT cuiibl. LIeHTp TskecTH.

Nmnynsc Ttena. M3MeHeHwe wumiynbca. MMOyasC cuiibl. 3aKOH COXpaHEHUs
MMIyJbCa. PeakTUBHOE NBUKEHUE.

Mexannyeckass pabota U MOIIHOCTb. PaboTa cui TSKECTH, YHPYroCTH, TPEHHS.
CBs13b 2Hepruu v padoThl. [loTeHIManbHas 3Heprus Tea, NOJHATOrO HaJl TOBEPXHOCTHIO
3emud. [loTeHIManbHast SHEPTHS CKATOU NpYyKkUHBL. KnHeTnyeckas sneprus. Teopema o
KMHETUYECKOW SHEPTUH. 3aKOH COXPAHEHUSI MEXaHUYECKOW SHEPTHH.

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

HaGnrogenne MexXxaHWYeCcKOro MBM)KCHHS Tella OTHOCHTENBHO Ppa3HBIX Tl
OTCUETA.

CpaBHeHue TyTed W TpPaeKTOPUM JABMIKEHHMS OJTHOTO U TOTO XKe€ Tena
OTHOCHUTEJILHO Pa3HbIX TEJI OTCUETA.

N3Mepenre CKOpOCTH U YCKOPEHUS PSIMOJIMHEIHOTO IBUYKECHMUS.

HccnenoBanne mpu3HaKoOB PABHOYCKOPEHHOTO JBUKEHUS.

HaGnronenue nBMKEHUS Tella 10 OKPYKHOCTH.

Habmronenne mexaHWYeCKUX SIBJICHUN, IPOUCXOAIIMX B CHUCTEME OTCYETa
«Tenexka» mpu €€ paBHOMEPHOM M YCKOPEHHOM JBHMKEHUU OTHOCUTEIIHHO
KaOuHeTa QU3UKH.

3aBUCUMOCTh YCKOPEHUS T€Ia OT MAcChl TeJia U ICUCTBYIOLIEH Ha HETO CUJIBI.
HaGnronenue paBeHCTBA CHIT TPH B3aMMOICHCTBHUH TEII.

HN3meHeHue Beca Telia npyu YCKOPEHHOM JIBUYKEHUH.

[lepemaya uMmysbca Ipu B3aUMOJICHCTBUM TET.

[IpeobpazoBanus SHEPTUH MPU B3AUMOICHUCTBUU TEIL.

CoxpaHeHre UMITYJIbCA IPU HEYTTPYTOM B3aUMO/ICVICTBHM.

CoxpaneHue uMmyJibca npu abCOTIOTHO YIIPYTrOM B3aUMO/ICUCTBUMU.
Habmronenune peak TMBHOTO JIBU)KCHHS.

CoxpaHeHrne MEXaHUYECKON dHEPTHH IIPU CBOOOIHOM I1aJICHHH.

CoxpaHeHrME€ MEXaHMYECKOW HSHEPrMd NpPU JIBUKCHUM TEJIa TOJ JCUCTBUEM
MPY>KUHBI.

Jlabopamopnwie pabomul u onvimol.

1.

10.

KoHcTpynpoBaHne Tpakra i pa3rOHa M JAJIBHEHIIEr0 PaBHOMEPHOIO
JBVKEHUS IIAPUKA WIH TEJIEHKKH.

OnpenenenHue cpeHeld CKOPOCTU CKOJIBKEHUS OpyCKa WM JBUYKEHUS IapyKa M0
HaKJIOHHOW INIOCKOCTH.

OnpeneneHne yCKOpEHHUs Tejla IPU PaBHOYCKOPEHHOM JABUKEHUU MO HAKJIIOHHOM
IUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IMYyTH OT BpPEMEHH NPH PABHOYCKOPEHHOM
JBI>KCHUU 0€3 HauallbHOM CKOPOCTH.

[IpoBepka TUMOTE3BI: €CIM MPU PABHOYCKOPEHHOM JBUKEHHMU 0O€3 HadallbHOMN
CKOPOCTH IIyTH OTHOCATCS KaK psii HEYETHBIX YHUCEN, TO COOTBETCTBYIOIIME
IPOMEKYTKH BPEMEHU OJMHAKOBBI.

HccnegoBanue 3aBUCUMOCTU CUJIBI TPEHUSI CKOJIBXKEHUSI OT CHJIbI HOPMAJIbHOTO
JaBJICHUSI.

Omnpenenenre kodhuIeHTa TPEHUS CKOTBKEHUS.

Onpenenenne KECTKOCTU IPYKUHBI.

Omnpenenenue pabOThl CUJIBI TPEHHSI MPU PABHOMEPHOM JIBH)KEHUHU Teja IO
TOPU30HTAIILHOM ITIOBEPXHOCTHU.

Onpenenenne pabOThl CUJIbI YIIPYTOCTH MPHU MOIBEME TPy3a C UCIOIb30BAHUEM
HEMOJIBUYKHOTO U MOJIBUKHOTO OJIOKOB.



11. I3ydeHue 3aKkoHa COXPaHEHUSI SHEPTUH.
Paznen 9. Mexanuveckue Koj1e0aHus U BOJIHBI.
KonebarenbHoe nBukeHue. (OCHOBHBIE XapaKTEPUCTUKHU KOJICOAHWU: MepUo,
4acToTa, aMIUITYya. MaremMaTuyecKuil U IpyKUHHbIA MaaTHUKU. [[peBpanienue sneprun
pH KoJIeOaTEIbHOM JIBUKEHUU.
3artyxawne kojiebanus. BeiHyxaeHHbIe KojeOaHus. Pe3onanc. Mexanudeckue
BoJHBI. CBOMCTBa MEXaHMYECKUX BOJH. [IpomosibHBIE W TOINEpeyHble BOJHBI. J[muHa
BOJHBI M CKOpPOCTh €€ pacnpocTpaHeHHs. MeXaHMYeCKUE BOJIHBI B TBEPAOM TEJE,
CEHCMHYECKNE BOJIHBI.
3Byk. ['pomkocTh 3Byka u BbicoTa ToHa. OtpaxeHue 3Byka. HMHpa3Byk u
yABTPa3BYK.
JHemoncmpayuu.
1. HabGmrogenue xoneOaHuii TeJI MO ACUCTBUEM CUIIBI TSKECTH U CHIIBI YIIPYTOCTH.
2. HaGmonenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
3. HaOGnroneHue BBIHYXKJEHHBIX KOJI€OaHUN U pe30HaHcA.
4. PacnpocTpaHeHue NpOJ0JIbHBIX U MOMEPEYHBIX BOJH (HA MOJEIHN).
5. HaOnroneHue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
6. AKYyCTUYECKUI PE30HAHC.
Jlabopamopnwie pabomul u onvimol.
1. OmpeneneHre YacTOThl M IEPUO/Ia KOJIEOAaHU MAaTEMAaTUUYE€CKOTO MasiTHUKA.
2. OmnpenesieHUe YacTOTHI U NIepuoaa KojaeOaHui Mpy>KMHHOTO MasgTHUKA.
3. HccnenoBanue 3aBUCUMOCTU TIEPHOJIa KOJI€OAHUN TOJIBEIIEHHOTO K HUTHU Tpy3a
OT JIJIMHBI HUTH.

4. VccnemoBanue 3aBUCUMOCTH TEpUOAA KOJeOaHUN MPYKMHHOTO MAasiTHUKA OT
Macchl rpy3a.

5. IIpoBepka HE3aBUCUMOCTH MEepUOa KoJeOaHui rpy3a, MOABEIIEHHOTO K HUTH, OT
Macchl Ipy3a.

6. OmbITHI, NEMOHCTPUPYIOIIME 3aBUCUMOCThH TEpPHOJIa KOJIeOaHUN MPYKUHHOTO
MasiTHUKA OT MacCChl IPy3a U KECTKOCTU MPYKUHBI.

7. W3mepeHue yckopeHus CBOOOIHOTO MaICHHUS.

Paszges 10. D1eKTpOMarHuTHOE 1M0JI€ M JJIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHuTHOE oJe. DNEeKTpOMarHuTHbIE BOJIHBL. CaoiicTBa
ANEKTPOMArHuTHbIX  BOJH. [llkama 3JI€KTPOMarHUTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.

DJIeKTpOMarHuTHas mpupoaa ceera. CKOpocTh cBeTa. BoiHOBEIE CBOMCTBA CBETA.

Jemoncmpayuu.

1. CBoliCTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnvie pabomuel u onvimol.

1. M3ydyeHue CBOMCTB JJICKTPOMArHUTHBIX BOJH C IIOMOIIbIO MOOUJIBLHOTO

TenedoHa.



Pa3nen 11. CBeToBbIe IBJICHHUS.

JlyueBas mopenn cBera. VMcrounuku cBeta. lIpsmonuHenHoe pacnpocTpaHeHHE
ceera. 3armeHuss Connna u Jlywel. Otpaxkenue cBera. I[lnockoe 3epkano. 3akoH
OTpaXKEHHUs CBETA.

[Ipenomiienue cBeta. 3akoH mnpenoMieHus cBeta. [loHoe BHyTpeHHEe OTpa)keHHe
cBeta. Mcnonb30BaHuE NOJHOTO BHYTPEHHETO OTPAKEHUS B ONTHYECKUX CBETOBOJAX.

JIunza. Xon mydeit B nuH3ze. OnTuueckas cucrema QoroanmapaTa, MUKPOCKOTA U
Teneckomna. ['a3 kak ontudeckas cucrema. bim3opykocTs U 1adbHO30PKOCTb.

Pasnoxxenne 6enoro ceera B cuekTp. OnbiTel HetoToHa. COXKEHNE CIIEKTPaIbHBIX
nBeToB. /lucnepcus caera.

Jemoncmpayuu.

A A o

[IpssmMonMHEHOE pacIpOCTPAaHEHHE CBETA.

OTtpakeHue cBeTa.

[Tonryuenune n300paxeHUi B IIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
[Ipenomnenue ceera.

OnrTryeckuii CBETOBO.

Xon nyyei B coOuparoleil JInH3e.

XoJ1 Iy4el B pacCErBArOIIECH JIMH3E.

[TonyueHnune n300paxeHUi ¢ TOMOIIbIO JIUH3.

[Ipunuun aeiictBus oToanmnapara, MUKpPOCKOIA U TEJIECKOIA.

10. Monenb riaasza.

11. Paznoxenue 6e10ro cBeTa B CIIEKTP.

12. [lomy4yenue 6em0ro cBETA MPH CIOKEHUH CBETAa PA3HBIX I[BETOB.
Jlabopamopnsie pabomuel u onvimol.

1.
2.

N o v s

HccnenoBanue 3aBUCMMOCTH YTJIa OTPAXXEHHsI CBETOBOTO JIyda OT yrJja MmaeHusl.
N3yuenne XxapakTepUCTUK N300paKeHUS TIPEAMETA B TUIOCKOM 3€pKaie.
WccnenoBanue 3aBUCMMOCTH yIjla MPEJIOMJICHHS CBETOBOTO Jiyda OT yrija
najieHUs] Ha TPAHUIIE «BO3yX—CTEKIION.

[Tonyuenne n300pakeHU ¢ TOMOIIBIO COOMPAIOIIEH JINH3BI.

Omnpenenenne GOKYCHOTO PACCTOSIHUS U ONITUYECKOM CUITBI COOMPAIOIICH JTHH3BI.
OMnBITHI IO Pa3IOKEHUIO OEJIOTO CBETa B CIIEKTP.

OnbITH IO BOCTIPUATHIO I[BETA MIPEIMETOB MPU UX HAOIIOJIEHUN YEPEe3 I[BETOBBIC
GUIBTPHIL.

Pa3znea 12. KBanroBble siBJIeHUS.

Oneitel  Pesepdopaa u mimanerapHas monenb atoma. Mogenbs aroma bopa.
Hcnyckanue u normouieHue ceeta aroMoM. KBaHTel. JInHe4aTeie CIIEKTPHI.

PamnoaktuBHOCTh. Anbda, 6eTa- u ramma-usnydeHus. CTpoeHHe aTOMHOTO sJipa.
Hyknonnas monens aromHoro sapa. M3oronsl. PaguoaktuBHbie nipeBpamienus. [lepron
MoJypacrajia aTOMHBIX SAEP.



SnepHble peakuuy. 3aKOHBI COXPAaHEHUS 3apsJ0BOIO U MACCOBOI'O YHCENl. DHEPIHUs
CBSI3U aTOMHBIX sifiep. CBsi3b Macchl M SHepruu. Peakuum cuHTE3a U JIENICHUS SIIEp.
Ncrounvku sHeprun ConHua u 3BE37.

Anepnas sHepreTrka. J[eicTBUS paJOaKTUBHBIX U3TyUYCHHI HA )KUBbIE OPTAHU3MBI.

Jlemoncmpayuu.

1. CHeKTpbl U3IYYEHUS U MOTJIOIICHHUS.

2. CHexTpsl pa3IMuHbIX Ta30B.

3. CnekTp Bogopo/a.

4. HabmoneHnue TpekoB B kamepe BuibcoHa.

5. PaboTa cu€Turka HOHU3UPYIOIIUX U3TyUCHUH.

6. Perucrtpanus uznydeHus: IpUPOTHBIX MUHEPATIOB U MPOTYKTOB.

Jlabopamopnwie pabomuel u onvimol.

1. HabGnrogeHue CIUIONIHBIX U JIMHEWYATHIX CIIEKTPOB U3ITyUCHHUS.

2. UccnenoBanue TpekoB: U3MEPEHUE YPHEPTUU YACTHUIIBI TI0 TOPMO3HOMY ITyTH (I10

doTorpadusm).

3. H3MepeHue panoakTUBHOTO (OHA.

IHoBTOpHUTEIBbHO-00001AOIIUIT MOAYJIb.

[ToBTOpUTENHEHO-0000IIAIOMINI MOAYIh MpPEIHA3HAYEH IS CHUCTEMAaTHU3alluu U
000011IeHNs] TPEIMETHOTO COJICPKAHUSL U OMbITa JNEATEIbHOCTH, TPUOOPETEHHOTO MpHU
M3YyUYEHHM BCEr0 Kypca (QU3MKH, a TakkKe M1 MOJANOTOBKM K OCHOBHOMY
rocyJIapCTBEHHOMY 3K3aMEeHY MO (Pu3nKe 1151 00y4daroniuxcs, BHIOpaBIIMX 3TOT yUeOHbIN
MpeaMeT.

[Ipy wu3ydyeHUM [aHHOTO MOAYJS PEATU3YIOTCI U CHCTEMATU3UPYIOTCS BUIBI
NeSITeTbHOCTH, HAa OCHOBE KOTOPBIX OOECHEUYMBACTCS JOCTHIKCHUE MPEIAMETHBIX U
MeTanpeIMETHBIX MJIAaHUPYEMBIX pe3yJIbTaToB 00yueHusl, bopmupyeTcs
€CTEeCTBEHHOHAy4YHasi TPaMOTHOCTh: OCBOCHUE HAYUYHBIX METOJO0B MCCJICA0BaHUS SIBICHUIN
MPUPOJIBI M TEXHUKH, OBJIAJICHNE YMEHUSAMH OOBSCHATH (PU3UUECKHUE SIBJICHUS, TPUMEHSS
MIOJTyYEHHbIC 3HAHUS, PEILATh 33/1a4d, B TOM YUCJIE KAYECTBEHHBIEC U SKCIIEPUMEHTAIIbHBIE.

[TpuHIMNIMATBEHO AESITEILHOCTHBIN XapaKTep JaHHOTO pa3/ielia peaIn3yeTcs 3a CUET
TOTO, YTO OOYHYArOIIMECs BHINOJIHAIOT 3aJaHMs], B KOTOPBIX UM IIpeaiaraeTcs:

Ha OCHOBE TMOJIYYEHHBIX 3HAHWM pacro3HaBaTh U HAyYHO OOBACHATH (DU3NUECKHUE
SIBJICHHS B OKPY’KAIOLIEH TPUPOAE U ITOBCEHEBHOM KU3HU,

UCIIOJIb30BaTh HAYYHBIE METObI UCCIICOBAHUS (PU3NYECKUX SBIICHUI, B TOM YHCIIC
JUTSl TPOBEPKHU TUTIOTE3 U MOJYUYCHUS TEOPETUUECKUX BBIBOJIOB;

OOBSICHATH HAyYHbIE OCHOBBI HaubOOJiee BaXHBIX JIOCTIDKCHUN COBPEMEHHBIX
TE€XHOJIOTUH, HalpuUMep, MPAKTUYECKOTO MCIOJIb30BAHUS PA3JIMYHBIX HCTOYHHKOB
SHEPIrUM Ha OCHOBE 3aKOHA MPEBPAIICHUS U COXPAHEHHS BCEX U3BECTHBIX BUJIOB SHEPTHUU.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIIET'O OBPA3OBAHUA

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs

y oOyuaromierocs OyayT copMUpOBaHBI CIEIYIOUIUME JTUYHOCTHBIE PE3YJIbTAThI B
YacTH:

1) mnaTpMoOTHYECKOr0 BOCTIMTAHUSA:

— MPOSIBIICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
bu3nuecKoil HayKu;

— LIEHHOCTHOE OTHOIIEHHUE K TOCTUXKEHUSIM POCCUNUCKUX YUEHBIX-(U3UKOB;

2) rpamaaHCKOro M IyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS:

— TOTOBHOCTh K aKTUBHOMY YYaCTHIO B 0OCYXJIECHUU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTHKEHUHN
bu3uKu;

— OCO3HAaHHME BAXHOCTH MOPAIBHO-3TUYECKUX MPUHIMIIOB B JESITEIbHOCTH
YYEHOI0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

— BOCIIPUSITUE ICTETHUECKUX KadyecTB (U3MUECKOW HayKu: €€ TapMOHUYHOTO
MOCTPOEHHUSI, CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

— OCO3HaHUE IEHHOCTH (U3MYECKOW HAayKh KaK MOIIHOTO HHCTPYMEHTA
[TIO3HAHUSI MHUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTHW, BAXKHEHMIIENH COCTABIIIOLIEN
KYJbTYPBIL;

— pa3BUTHE HAay4YHOW JHO0O3HATEIBHOCTH, MHTEpeca K HCCIEeN0BATEIbCKON
NeATEIIbHOCTH,

5) ¢opmupoBaHuss  KYJbTYPbl 3A0POBbS MU  IMOUMOHAJIBHOIO
0J1aronoJIy4us:

— OCO3HaHHWE IIEHHOCTH O0€e30MacHoro oOpa3a KU3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXXHOCTH TMpaBui O€30MacHOrO TOBEICHUS Ha
TpPaHCTIOPTE, Ha JIOpOrax, C JICKTPUUECKHUM U TEIUIOBBIM 000pYIOBaHHUEM B
JIOMAITHUX YCIIOBHSIX;

— chOopMUPOBAHHOCTH HaBbIKa peIEKCUH, MPU3HAHKE CBOETO IIPaBa Ha OIIMOKY
U TaKOTO K€ MpaBa y APYyroro 4eaoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:



e — AKTMBHOE YyYacTHE€ B pEUICHUU MPAKTHYECKUX 3a1ad (B paMKax CEMbH,
o0pa3oBaTEeNbHOM  OpraHM3aluM, TOpojJia, Kpas) TEXHOJIOTUYECKOW U
COILIMAJIbHON HAMPABIEHHOCTH, TPEOYIOIIUX B TOM YKCIIe U (PU3UUYECKUX 3HAHUM;

e — UHTEpEC K MPAKTHUECKOMY U3YUCHUIO podeccuil, CBSI3aHHBIX ¢ (PU3UKOIL;

e 7)3K0JIOTHYECKOr0 BOCIIMTAHUSA:

e — OpHUEHTAlMS HA MPUMEHEHUE (U3MYECKUX 3HAHMM JUIsl pElIeHHs 3a7ad B
0o0JIaCTH OKpY’KalollleW cpenbl, TUJIAHUPOBAHMUS TOCTYIKOB U OLEHKH UX
BO3MOYKHBIX MTOCJIEICTBHI ISl OKPYXKAIOLIEN CPEIbl;

e — OCO3HaHHME TJIOOAIBHOIO XapakTepa SKOJOTUYECKHUX MpoOJieM M MyTed HX
pelieHus;

e 8) ajanTanuM K M3MEHAKOIIMMCH YCJIOBHAM CONHAJIBbHOM M NPUPOIHOM
cpeabl:

e — TMOTPEOHOCTh BO B3aUMOJICHCTBUU TPU BBITIOJIHEHUH WCCIECIOBAHUN U
POEKTOB (DM3MYECKON HANPABICHHOCTH, OTKPBITOCTH OMNBITY U 3HAHUAM
APYTHUX,

e — TIIOBBIIEHUWE YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 MPAKTUYECKYIO
NEeSATENbHOCTD;

e — MOTPEOHOCTh B OPMUPOBAHUYU HOBBIX 3HAHMI, B TOM YHUCIE (POPMYIHPOBATH
WJICU, TIOHSATHUSI, TUTIOTE3bI O PU3NUECKUX OOBEKTaX U SIBJICHUSAX;

e — OCO3HaHME Ae(PUINUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00jacTu
busuKy;

e — IUJJAHUPOBAHHE CBOErO PAa3BUTHS B MNPUOOPETEHUH HOBBIX (PUIUYECKHUX
3HAHUI;

e — CTPEMJICHUE aHAIM3UPOBATH U BBISIBISITH B3aUMOCBSI3U MIPUPObI, OOIIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCTIOJIb30BaHUEM (U3HUECKUX 3HAHUM;

e — OILICHKAa CBOMX JCHWCTBHM C YUYETOM BIIMSHHUS HA OKPYXKAIOILIYIO Cpeny,
BO3MOYHBIX TJIOOQIBHBIX MOCTIEACTBUM.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pe3ynbrare ocBoeHMs IporpaMMBbl 0 PU3UKE HA YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBanust y oOyuvaromierocss OyayT cGOpMHpPOBAaHbI MeTanpeAMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIINE TO3HABATEIbHbIC YHUBEPCAIbHbIC yUeOHbBIC CUCTBUSA,
KOMMYHHKATHBHBIC  YHUBEpCAbHBICE  y4eOHbIC  JCWUCTBUSA,  PETYISATHBHBIC
yHHUBEpCaJbHbIC yueOHbIE TEHCTBUS.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

Bba3oBbie Jijornueckue 1eiicTBUA:



BBISIBISITh W XapaKTEpU30BaTh CYIIECTBEHHbIE MPHU3HAKU OOBEKTOB
(s1BNIEHUI );

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(PUKALMU, OCHOBAHUS AJIS
0000IIIEHNS U CpaBHEHUS,

BBISIBJIATH 3aKOHOMEPHOCTHU U TIPOTUBOPEYHSI B pACCMAaTPUBAEMBIX (haKTax,
JAHHBIX U HAOJIOJICHUSX, OTHOCSAIINXCS K (PU3HUECKUM SIBIICHUSIM;
BBISIBJISITH MPUUMHHO-CJICACTBEHHBIC CBS3M MPH U3YYCHUU (PUINIECKUX
SIBJICHUI M MIPOIIECCOB, JIENIaTh BHIBOJIBI C UCIIOIB30BAHUEM JIEAYKTUBHBIX U
UHIYKTUBHBIX YMO3AKJIIOUEHHUH, BBIABUTaTh THUIIOTE3bI O B3aMMOCBS3SIX
(U3NUECKUX BETUYMH;

CaMOCTOSITENILHO BBIOUPATh CIIOCO0 pelieHus: yaeOHol pusndeckoit 3aaauu
(cpaBHEHME HECKOJIBKMX BapHaHTOB pElIeHHs, BBIOOp Hauboiee
HOJIXOJSIIETO ¢ YUETOM CaMOCTOSTEIBHO BBIIEJICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKue 1eCTBUSA.

MCITI0JIb30BaTh BOMPOCHI KaK HCCIIEA0BATENbCKUI HHCTPYMEHT MTO3HAHMS;
IPOBOJUTH 10 CAMOCTOSITENIBHO COCTABJIEHHOMY IUIAHY OIIBIT, HECIOKHBIN
(U3MYECKUI JKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PUZUUYECKOTrO
SIBJICHUSI,

OLICHMBAaTh HAa TNPUMEHUMOCTb M JOCTOBEPHOCTb HH(OPMALHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEJOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH O0OOIIEHHSI M BBIBOJBI IO pe3yJibTaTam
IPOBEAEHHOIO HAOJIIOIEHUS, OIIbITA, UCCIIEIOBAHMS;

IPOrHO3UPOBATh BO3MOXKHOE  JalbHEWIlee pa3BUTHE  (PUIMUECKHUX
IPOLIECCOB, a TAKXKE BBIIBUTaTh MPEANOI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ undpopmaunmeii:

MPUMEHSTh Pa3UYHBIC METObl, MHCTPYMEHTHI U 3aMpOCHI MPU MOUCKE U
orOope WHGPOPMAIMKM WIA JIaHHBIX C y4ETOM TMPENIOKEHHOW Yy4eOHOU
dbuznyeckoii 3a1a4u;

aHAM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OPMAITUIO
Pa3IMYHBIX BUJIOB U (GOPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpAaTh ONTUMAIbHYIO (GOpPMY TIPEICTaBIICHUS
uHoOpMaAIIUU W WUTIOCTPUPOBATH pelIaeMble 3aJa4dl  HECIOXKHBIMU
CXeMaMH, TharpaMmMamMu, HHOU TpaduKoi M MX KOMOWHAIIASMH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

B XO7Ie OOCYXJEHUs Y4eOHOro Marepuaia, pe3yJbTaToB J1a00paTOPHBIX
paboT 1 MPOEKTOB 3a7]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMO TEMbI U
BBICKA3bIBaTh WJCH, HAIICJICHHbIE HAa PEIICHWE 3a/ladyd U TOJJCp KaHHe
O1arokeIaTeIbHOCTH OOIICHUS;



COMOCTABIISAITh CBOM CYXAEHUS C CYXACHUSAMU JPYIMX YYaCTHUKOB
Jranora, oOHapyKHBaTh Pa3IUYMe U CXOACTBO MO3UIIHIA;

BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCBMEHHBIX TEKCTAX;
nyOIMYHO NPEACTABIATh PE3ybTAaThl BBINOIHEHHOIO (PU3NYECKOIO OIBITA
(9KCTIEpUMEHTA, UCCIIEI0BAHUS, IPOEKTA);

NOHUMATh U UCIIOJIb30BaTh NPEUMYIIECTBA KOMAaHIHOW U MHIUBHUIYaIbHOM
paboTHI IPU PEIIEHUU KOHKPETHON (PU3NIECKOM MPOOIEMBI;

IPUHUMATD LIEJIM COBMECTHOW JIE€ATEIbHOCTH, OPraHU30BbIBATH JIEHCTBUS
no €€ JOCTIKEHUIO: paclpelesaiTh poiH, OOCYKIaTh IpPOLECCHl U
pe3yJIbTaThl COBMECTHOU pabOTHI, 0000I1aTh MHEHUSI HECKOJIBKUX JIFO/IEH;
BBIIIOJIHATH CBOKO YacTh pabOThI, JOCTUTasi KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HaIIPaBJICHUIO U KOOPJIAUHUPYS CBOU ACHCTBUS C IPYTUMHU WICHAMHU
KOMaH/Ibl;

OLIEHMBATh Kauye€CTBO CBOET0 BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPUSM,
CaMOCTOATENIBHO CPOPMYIHMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBHSI.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusauus:

BBISBJISITH MIPOOJIEMBI B J)KU3HEHHBIX M YYEOHBIX CUTYyalMsIX, TPEOYIOLINX
JUIs pelieHns (U3NYeCKUX 3HaHU;

OPUEHTUPOBATbCA B  PA3NIMYHBIX [OAXOAAX IPHUHATUSA  PELICHUN
(MHIMBUAYaTbHOE, NPHUHITHE PELICHWs B TPYyIIE, MPUHATHE PEIICHUN
rpyIIon);

CaMOCTOSITENIEHO COCTaBJISATh AJITOPUTM peleHUs (PU3HUECKOH 3aauul Win
IUTaHa HMCCIIEOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh NIpeIjiaraéMble BAPUAHTHI pEICHUM;
nenath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

J1aBaTh aJICKBAaTHYIO OLIEHKY CUTYalluu U IPEeIaraTh IUIaH €€ U3MECHEHUS;
OOBSICHATh  NPUYUHBI  JOCTHKEHHUS  (HEJOCTHKEHHS)  Ppe3ysbTaToB
NEesATEIbHOCTH, 1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITENBHOCTH (B TOM YHCIIE B XOJ BBIIOJHEHHUS
(Gu3NYecKoro HMCCIEIOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENIbCTB, HM3MEHUBLIMXCS CUTYyallUl, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLIEHUBATH COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSAM;

CTaBUTb c€0s1 HA MECTO APYroro YejIoBeKa B X0JI€ CIIOpa WM JUCKYCCHH Ha
Hay4YHYI0 TEMY, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY APYIrOro;



npu3HaBaTh CBOE MPABO Ha OIMIMOKY MPU PEIICHUU (PU3UUECKHUX 3a/1a4 WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ IIPABO APYroro.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xoHIy 00yueHus B 7 KJacce npeaMETHbIC pe3yIbTaThl HA 06a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONIUXCSI YMEHUI:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHUYECKHE  SBJICHMUS,
HaAOI0IeHNE, AKCIEPUMEHT, MOJEINb, TUIOTe3a, CAMHMIBI (PU3NIECKHX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKoe JABWKEHUE (paBHOMEpPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEHHOE), TPACKTOPHUS, PaBHOJEUCTBYIOIIAS
cuna, aedopmanusa  (ympyras, — IUIaCTUYECKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuath sBieHus (audysus, TEMIOBOE JBUKEHUE YACTUI] BEIIECTBA,
PAaBHOMEPHOE  JBWIKCHUE, HEPAaBHOMEPHOE  JABWXKECHHUE, HWHEpLUs,
B3aUMOJICHCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHOM OCBHIO
BpalleHUsl, Iepeada JaBjIeHusl TBEPABIMU TEIAMHU, KUIKOCTIMHU U ra3amH,
aTMOC(pEepHOE J1aBJICHHE, IUIABAHHME TEJ, MPEBPALECHUS MEXaHHYECKOU
SHEPruM) MO ONUCAHHUIO UX XAPAKTEPHBIX CBOMCTB U HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHUE;

pacrmo3HaBaThb INPOSIBICHUE HM3YYEHHBIX (PU3MUECKUX  SBJICHUH B
OKpYXalollleM MHpEe, B TOM uucie (PU3UUYECKUE SIBICHUS B MPUPOJIE:
NpPUMEPBI JIBMKEHHUS C Pa3IUYHBIMH CKOPOCTSIMH B JKUBOW U HEXKHBOU
IPUPOAE, ACUCTBUE CHUJIBI TPEHHUS B IPUPOAE M TEXHUKE, BIMSIHUE
aTMOC(EPHOTO JIaBJICHUS Ha >KMBOW OpraHu3M, IJaBaHUE PbIO, phIuard B
TeJIe YeJI0BEKa, MPU 3TOM NEPEBOIUTh MPAKTUYECKYIO 3a]a4y B YUEOHYIO,
BBIJICIISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;
ONMKCHIBATh U3YyYEHHBIE CBOIMCTBA T€N U (PU3NYECKHUE SBJICHUS, UCIOJIb3YS
¢duznyeckue BeIUYUHbI (Macca, 00bEM, INIOTHOCTD BEIIECTBA, BPEMsI, ITyTh,
CKOPOCTb, CPEIHsIsI CKOPOCTbh, CHJIa YIIPYTrOCTH, CHJIA TSKECTH, BEC Tela,
cujia TpeHus, AaBjeHue (TBEPAOro Tea, KUJIKOCTH, Ta3a), BHITAIKUBAIOIIAs
CWJIa, MEXaHW4YecKas pabdoTa, MOIIHOCTh, IJIEYO CHJIbI, MOMEHT CHJIbI,
KOA(P(GUIUMEHT TOJE3HOTO JACMCTBHS MEXaHW3MOB, KHHETUYECKas U
NOTCHIIMAIBbHASL DHEPTHsi), TPH ONMHUCAHWU TPABWIBHO TPAKTOBAThH
(bu3nYECKUi CMBICI UCTIONBb3YEMbIX BETUUYHH, UX 0003HAYCHUS U €TUHUIIBI
bu3MYEeCKUX BEIMYMH, HAXOAUTHh (OPMYJbI, CBSI3bIBAIONINE JAHHYIO
(GU3MYECKYI0 BEJIMYMHY C JAPYTMMH BEIWYMHAMHU, CTPOUTH TIpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUNH;



XapaKTepU30BaTh CBOMCTBA TeJl, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCIIOJIB3Ys MpaBUJia CJIOKEHHS CUII (BAOJb OJHOW MpsiMoOit), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBUIO paBHOBecUs pbryara (0OJi0Ka),
«30JI0TO€ TPABWJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKOH
OHEPruM, MpU HTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3aMKCBIBATH €T0 MATEMATUUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3UUECKUE SIBICHUSA, POLIECCHI U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyalluii NPaKTUKOOPUEHTHUPOBAHHOTO XapakTepa:
BBISIBJISATh NIPUYMHHO-CJICACTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 12
JIOTUYECKUX II1aroB ¢ OMopoil Ha 1—2 M3y4eHHBIX CBOWCTBA (PU3MUYECKUX
SBJICHUH, PU3NUIECKHUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemarb pacuy€THhle 3a7adyd B |—2 JEWCTBUS, HCHONB3YySd 3aKOHBI U
(GopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEJIMYUHBI: Ha OCHOBE aHajIM3a
YCIIOBUS 33/1a4y 3aIIMCBIBATh KPATKOE YCJIOBHE, NOJCTABIATh (PU3MUECKUE
BEJMYMHBI B (OPMYJIBI U MPOBOJAUTH PACUYEThI, HAXOIUTh CIPABOYHBIC
JTaHHBIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLICHUBATh PEANTMCTHYHOCTh
NOJIy4YeHHOU (PU3NYECKON BETUUHHBL;

pacrno3HaBaThb MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
($u3NYECKUX METOAOB, B OIIMCAHUU UCCIIEI0OBAHUS BbIIEIATH IPOBEPSIEMOE
MPEANOJIOKEHNE (TUIIOTEY ), pa3inyaTh U UHTEPIPETUPOBATH MOTYyYEHHBIN
pe3ynbTaT, HAXOAUTh OLIMOKM B XOJAE OIbITa, JEJaTh BBIBOABI MO €ro
pe3ynbTaram;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
(duznyecKuX CBOMCTB Tel: (HOPMYIUPOBATH IPOBEPSIEMbIE ITPEATOI0KEHHUS,
coOupaTh YCTaHOBKY M3 MPEJIOKEHHOIO 000pyA0BaHUs, 3alIMChIBATD X0
OMnbITa U (OPMYIUPOBATH BHIBOIBI;

BBIIIOJIHATh MPSAMBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHH, MAacChl Telna,
o0bEMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJOTOBBIX U
nM(ppPOBBIX MPUOOPOB, 3aAMUCHIBATH I[OKAa3aHUS MPUOOPOB C YUYETOM
3aIaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPEHU;

MPOBOJUTH MCCIIECOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEJIMYUHBI OT
JIpYrol C HCIOJIB30BAHUEM IMPSMBIX HM3MEPEHUH (3aBUCUMOCTU MYyTH
PAaBHOMEPHO ABWXKYILErOCs TENAa OT BPEMEHU JIBUKEHHUSI TENA, CUIIBI TPEHUS
CKOJILKEHHSI OT Beca Teja, KayecTBa OOpaOOTKM TMOBEPXHOCTEW Tel U
HE3aBUCUMOCTH CHJIbl TPEHMS OT IUJIOLIAIU CONMPUKOCHOBEHUS TEJl, CHUJIBI
yIOPYrOCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHON YacTH TeJla U OT IJIOTHOCTH >KHJIKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH T€Ja, OT INIyOMHBI, HA KOTOPYIO OTPYXKEHO TeJIO, YCIOBUM
IJlaBaHus TeJl, YCIOBUU paBHOBECHUS pblyara U OJOKOB), Y4aCTBOBaTh B



MJIAHUPOBAHUM  YYEOHOTO WCCIIEIOBAaHUSA, COOMpPATh YCTAHOBKY W
BBHITIOJIHATh W3MEPEHHUsI, CIeAys NPEIJIOKCHHOMY IUIaHy, (UKCHUPOBATH
pE3yNbTAaThl TMOJYYEHHON 3aBUCUMOCTH (U3UYECKUX BEIUYMH B BHUJC
MPEUIOKEHHBIX Ta0auIl U rpaduKoB, JeiaTh BBIBOJBI IO pe3ysibTaTaM
HCCIICIOBAHMUS;

MPOBOJUTh KOCBEHHBIE H3MEpPEHUS (HU3MYICCKUX BEIMYMH (TUIOTHOCTH
BEILIECTBA KUJIKOCTH U TBEPOTO TeJIa, CUJIa TPEHUS CKOIbKEHUS, TaBJICHUE
BO3/yXa, BBITAJKHUBAIONIAS CHUJA, JCHCTBYIOIMIAas Ha TOTPYXKEHHOE B
KUJIKOCTh  TeJO, KOA(DQPUIMEHT TMOJE3HOTr0  JICUCTBUS  MPOCTHIX
MEXaHHU3MOB), CIIeJlysl MPEIJIOKEHHON HHCTPYKIIMU: TPHU BBITIOJTHEHUU
U3MEPCHUI COOMpaTh SKCIEPUMEHTANBHYIO YCTAaHOBKY W BBIYUCIISTH
3HA4YEHUE NCKOMOM BEJIUYHHBI;

COOJTI0IaTh MpaBUJjIa TEXHUKU O€30MaCHOCTH MpU paboTe C JIabopaTOpPHBIM
o0opy1I0BaHUEM;

YKa3bIBaTh MPUHIIMAIBI JACHCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECHI, TEPMOMETpP, JIMHAMOMETpP, COOOIIAIOIIMECS COCYAbl, OapoMerp,
phIvar, MOBWKHBIN M HETIOBKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTepu30BaTh MPUHIMIBI  JCHCTBUS HW3YYEHHBIX MNPUOOPOB W
TEXHUYECKUX YCTPONCTB C OMOPOM HA HUX OMUCaHUA (B TOM YHUCIE:
MOAIIUITHAKN, YCTPOHWCTBO BOJIONPOBOJA, THAPABIMYECKHA TIpecc,
MaHOMETp, BBICOTOMEp, MOPIIHEBOM HACOC, apEOMETP), UCTIONb3Ys 3HAHUS
0 CBOMCTBax (PU3UYECKUX SIBJICHUN U HEOOXOUMBbIE (PU3UUECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOAUTH  NpUMEpPhl  (HAXOAUTh  WHOOPMAIIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCIIOIb30BaHMUs (U3MYECKUX 3HAHWUNA B TIOBCEIHEBHOM
JKU3HU ISl oOecriedeHus 0€30MacHOCTH MPU OOpallleHUuH ¢ MpubopamMu 1
TEXHUYECKUMHU yCTPOMCTBAMU, COXPAHEHHUS 37J0POBbS U COOTIOACHUS HOPM
HKOJIOTHYECKOTO MOBEJICHHS B OKPY>KalOIlel cpefie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHHU C 3aIaHHBIM MTOMCKOBBIM 3aIPOCOM, Ha OCHOBE UMEIOIIUXCS
3HAHMM W TYyTEM CpPaBHECHUS Pa3UYHBIX HCTOYHUKOB BBIICIATH
uH(pOpMAIUIO, KOTOpas SIBJISETCS TMPOTHBOPEYUBON WIIU MOXKET OBIThH
HEJ0CTOBEPHOM;

WCITOJIB30BATh MPHU BBITTOJTHCHHH yUEOHBIX 3aJaHUN HAYyYHO-TTOMYJISIPHYIO
auTepaTypy GU3NYECKOTO COJIEpKaHUs, CIIPABOYHbBIE MaTEPUaJIbl, PECYPChI
cetu VHTEepHeT, BiameTh mNpuUEéMaMU KOHCIEKTUPOBAHMS TEKCTa,
npeoOpa3zoBaHus UHPOPMAITUU U3 OAHON 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE KPATKUE MUCHhbMEHHBIE U YCTHBIE COOOIICHUS HA
OCHOBE 2—3 MCTOYHWUKOB MHGpOpMAIMK (HU3UIECKOTO COICPKAHUSA, B TOM



YyucIie myOJuYHO AeNiaTh KPaTKUE COOOIICHHS O pe3yabTaTaxX MPOESKTOB UITU
y4eOHBIX UCCIEAOBAHUN, TP 3TOM IPAaMOTHO HCIOJIB30BaTh U3YUYEHHBIN
MOHATUUHBIA ammapaT Kypca (QU3MKH, COMPOBOXAATh BBICTYIUICHHE
MIPE3CHTAIUEN;

IIPU BBITIOJTHEHUU YYEOHBIX IMPOEKTOB M MCCIICAOBAHUN pacIlpeaeisaTh
00s3aHHOCTH B TPYMIE B COOTBETCTBUM C IOCTABIICHHBIMU 3aJa4aMH,
CJICIUTh 3a BBIIOJHEHHEM ILIaHA [JACHCTBHM, aJCKBAaTHO OIICHUBATh
COOCTBEHHBI  BKJaJ B  JICATEIBHOCTh  TPYIIIBI, BBICTpAaUBaTh
KOMMYHHMKAaTUBHOE B3aUMOJICUCTBUE, YUUTHIBAS MHEHHUE OKPYKAIOIIUX.

K koHIy o0yueHus B 8 kiacce rnpeaMeTHbIe pe3yabTaThl HA 06a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

MCIIOJIB30BaTh MOHSATHUS: MAacca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJ, arPETAaTHBIE COCTOSIHUS BEIIECTBA, KPUCTAIUINYECKUE U
amop(HbBIe TeJa, HACHIIICHHBI M HEHACHIIICHHBIA IMap, BIAKHOCTH
BO3/yXa, TEeMIlepaTypa, BHYTPEHHSS SHEPrusi, TEIUIOBOM JBUTaTElb,
AJIEMEHTAPHBIN AIEKTPUUYECKUN 3aps/l, HIEKTPUUECKOE TMOJIe, TPOBOIHUKU
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MAaTHUTHOE TOJIE;
pasznuyaTh SBJICHHUS (TEIJIOBOE pACIIMpPEHUE U CKaThe, Teruionepeaaya,
TEIUIOBOE PaBHOBECHE, CMAUMBAHKE, KANWJULSIPHBIE SIBJICHUS, UCIIAPEHHUE,
KOHJICHCAIUsl, IUIABJICHUE, KpHUCTauIM3auus (OTBEpIEBaHUE), KHUIICHUE,
Terionepeaaya (TeTIONPOBOHOCT, KOHBEKIIUS, U3JIy4YEHUE),
ANEKTpU3alUs TEJ, B3aUMOJICUCTBUE 3apsAIOB, JACUCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHWE, B3aUMOJECHCTBUE MArHHUTOB, JIECHCTBUE
MarHUTHOTO TOJISl Ha TIPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAsT MHTYKIIHS)
M0 OINHUCAHMI0 MX XapaKTEPHBIX CBOHCTB W HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOLIUX AaHHOE (PU3UUYECKOE SABJICHUE;

pacro3HaBaTh TPOSIBJICHUE W3YYEHHBIX (U3UYECKUX  SBICHUU B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SBIICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSDKEHUE M KalNWUISIPHBbIC SBJICHHUS B TPUPOJE,
KpUCTAUTBI B mpupojae, uzinydeHue CoJHIa, 3aMep3aHue BOJOEMOB,
MOpCKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
SBJICHUSI B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHM3MOB, MarHUTHOE
noJie 3eMiu, Aperd moIrCcoB, poJib MATHUTHOTO MOJIS JJ1s )KMU3HU Ha 3eMJIe,
MOJISIPHOE CUSIHUE, TPU DTOM IME€PEBOJUTH MPAKTHUYECKYIO 3a/Jady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UYECKHUX
SIBJICHU;

OINMKCHIBATh MU3yUYCHHBIE CBOMCTBA TEl M (PU3UUYECKUE SIBJICHUS, UCTIOIB3YS
bu3ndecKue BeTUYHHBI (TEMIIepaTypa, BHYTPEHHSSI DHEPTHUsl, KOJIUIECTBO
TEIUIOThI, yJIeJIbHAas TEeIJIOEMKOCTh BEIECTBA, VYACJNbHAs TEIUIOTa



IUTaBJICHUS, yJelbHas TEIJIoTa MapooOpa3oBaHusl, YJENbHAs TEIJIoTa
CTOpaHHs TOIUIUBA, KOI()(PHUIMEHT TOJE3HOr0 JCHCTBUS TEIJIOBOM
MAaIllMHbI, OTHOCUTEIIbHAS BIIAJKHOCTH BO3/1yXa, JIEKTPUUECKUH 3apsal, CHIIa
TOKa, DJIEKTPUYECKOE HAIpsUKEHHE, CONPOTUBIEHUE IPOBOJHMKA,
yII€JIbHOE CONPOTUBIICHUE BELIECTBA, pa00Ta U MOIIHOCTb JIEKTPUUECKOTO
TOKAa), TpPHU ONHCAHWW TPABWIBHO TPAKTOBATh (DU3MUECKUNA CMBICH
UCIOJIBb3YEMbIX BETUUMH, 0003HAYCHUS U €AUHUIIBI (PU3UUECKUX BEITUYHH,
HaXOoAUTh (OPMYJbI, CBSI3BIBAIOLIUE JIaHHYIO (PU3NYECKYIO BEJIMYUHY C
JPYTMMH BEJIMYMHAMH, CTPOUTh TIpadUKM H3YYEHHBIX 3aBUCUMOCTEU
(u3NYECKUX BEJINYMH;

XapaKTepU30BaTh CBOMCTBA Tel, (PU3WYECKUE SIBICHUS U MPOIIECCHI,
WCIIOJBb3Yysd OCHOBHBIE IIOJIOKEHUS MOJEKYISIPHO-KMHETHYECKOW TEOPUH
CTpPOEHUs BEILECTBA, NMPUHLHUII CYNEPHO3UIMU NOJIeH (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsja, 3akoH OMa JJis ydacTKa Lenu, 3aKOH
JIxoynsa—JleHna, 3aKk0H COXpaHEHHUs SHEPTUH, IPU ITOM J1aBATh CIOBECHYIO
(OpMYIMPOBKY 3aKOHA U 3alUCHIBATH €M0 MATEMATHYECKOE BBIPAXKECHHE;
OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallMi NMPAKTUKOOPHUEHTUPOBAHHOI'O XapaKTepa: BBIABIATH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 1—2 JIOTHYECKUX
1IaroB C ONopod Ha 1—2 W3Yy4YEHHBIX CBOWCTBA (PUBMUYECKHUX SIBICHHIA,
(U3MYECKUX 3aKOHOB WIIM 3aKOHOMEPHOCTEH;

pemiaTe pacy€THbE 3aJadyd B 2—3 JEHUCTBHs, MCIOJbB3Yys 3aKOHBl U
dopMyIibl, CBs3bIBaOLIME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHalU3a
YCJIOBHUS 3aJlauyd 3allMChIBAaTh KPATKOE YCIIOBHUE, BBISABIATH HEIOCTATOK
JAHHBIX [JIs  pEIIeHHUs 3a7auyd, BbIOMpaTh 3aKOHBI U  (POPMYIIBI,
HEoOXoauMble JUIsl €€ pelieHusl, NPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJy4Y€HHOE 3HaUeHUE (PU3NYECKON BETMUMHBI C U3BECTHBIMU JIaHHBIMU;
pacrno3HaBaTh MPOOJEMBbI, KOTOpPhIE MOXXHO PpEIIUTh NpPU MOMOUIH
(U3MYECKUX METOIOB, HCIOJb3yS ONHCAHUE HCCIEHOBaHUS, BBIIEIATH
IIPOBEPSAEMOE  MPEAINOJIIOKEHNE, OLEHUBATh IPABWIBHOCTh MOpPSJIKA
IIPOBEJCHHUSI HCCIIENOBAHUs, A€IaTh BBIBOIBI;

OPOBOAUTH OMBITHl 1O HAOMIOACHUIO (U3MUECKUX SIBICHUN WIH
(du3nyecKuX CBOWCTB Te (KAMUJUISIPHBIE SIBICHUS, 3aBUCUMOCTb J1aBJICHUS
BO3JlyXa OT €ro o0bEMa, TeMIepaTypbl, CKOPOCTH MPOLECCAa OCTHIBAHUS U
HarpeBaHusl TMPU H3IYYEHUH OT I[BETa H3JIydarolle (Tmorjoliaromei)
IIOBEPXHOCTH, CKOPOCTb MCIAPEHUs BOJBI OT TEMIIEPATYphl KUAKOCTU U
IJIOIAAA €€ TIOBEPXHOCTH, DJJEKTpHU3alWs TEel W B3aWUMOJEUCTBUE
JNEKTPUYECKUX  3apsA0B, B3aWMOJEHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJIM3allMsl MArHUTHBIX IIOJENM ITOCTOSIHHBIX MAarHUTOB, JEHCTBUS



MarHUTHOIO MOJS Ha NPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBa 3JIEKTPOJABUIATENSl TMOCTOSHHOTO TOKa): (OPMYIUpPOBATH
IIPOBEPSAEMbIE MPEANOJIOKEHHS], COOUPATh YCTAHOBKY W3 MPENJI0KEHHOIO
000pyZ0BaHUs, OMUCHIBATH XO/1 OTbITAa U (HOPMYIUPOBATH BHIBO/IBI;
BBITIOJIHATH MIPSIMBIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIIBHOM BIIAYKHOCTH
BO3/lyXa, CHJIBI TOKA, HANPSIKEHHUS C HCIOJIb30BAHUEM aHAJIOTOBBIX
npuOOpOB U JATUYMKOB (PU3UUECKUX BEIMYHH, CPAaBHUBATH PE3yJbTaThl
HU3MEPEHUH ¢ y4ETOM 3aJJaHHON a0COIFOTHOM MOTPEITHOCTH;

MPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEIMYUHBI OT
JIpYrol C  UCHOJIb30BAaHUEM TMPSIMBIX  H3MEpEeHUuM  (3aBUCHUMOCTH
CONPOTHUBJIEHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIONAJAH IOMEPEYHOro
CEYEHMS U Y/IEJIbHOIO COIPOTHUBIICHHS BEMIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYIIEro 4epe3 TMPOBOJHMK, OT HAaNpsDKEHWsT Ha  IIPOBOJHUKE,
UCCJIEOBAHUE TOCIENOBATENIBHOIO M IApPaJUIEIBbHOTO  COEIMHEHMM
IIPOBOJHUKOB): IIJJAHUPOBATh HCCIEAOBAaHUE, COOUpPATh YCTAHOBKY H
BBINIOJIHATh M3MEPEHHUsI, CIEeNys NPEIJIOKEHHOMY IUIaHy, (PUKCUPOBATH
pe3ynbTaThl HOJIYYEHHOW 3aBUCUMOCTH B BUJI€ TaOJIHII U TPa(UKOB, 1€TaTh
BBIBOJIBI 11O pE3YyJIbTaTaM MCCIIEIOBAHMS;

IPOBOJUTh KOCBEHHBbIE HU3MEpPEHUs] (PU3NUECKUX BeIUYMH (yAelibHas
TEIJIOEMKOCTh ~ BEIECTBAa, COMNPOTUBIEHUE MPOBOJHMKA, pabdoTra U
MOIIIHOCTh 3JIEKTPUYECKOI'0 TOKA): IUIAaHUPOBATH M3MEPEHUs, COOUpaTh
DKCIIEPUMEHTAJIbHYI0 YCTAHOBKY, CIIEys NPEUIOKEHHON MHCTPYKLUU, U
BBIYMCIIATH 3HAUCHUE BEJIMYNHBI;

COOJTI0IaTh MpaBUJIa TEXHUKU 0€30MaCHOCTH TP padoTe ¢ 1ab0paTOpHBbIM
00opy10BaHUEM;

XapaKTEepU30BaTh MNPUHIMUIBI JEHCTBUA U3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OITOPOM HA MX ONMCAHUS (B TOM YHCIE: CUCTEMA
OTOIUIEHUSI JOMOB, TUTPOMETP, MapoBasi TypOrHa, aMIEpPMETp, BOJIBTMETP,
CUETUMK DJIEKTPUYECKOW DSHEPIUM, 3IJIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTeIIbHbIC ANEKTPONPUOOPHI (npumepsr), JNEKTPUYECKUE
MPEIOXPAHUTEIH, HNEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJIb3YSl 3HAHMS O CBOWCTBax (DPM3MUECKUX SIBJICHUN U HEOOXOIUMBIE
¢uznyecKkue 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA M HU3MEPUTENIbHbIC
pUOOPHI IO CXEMaM M CXEMAaTHUYHbBIM PUCYHKaM (KUIKOCTHBIM TEPMOMETD,
TEPMOC, TCUXPOMETP, TUTPOMETP, ABUTATENb BHYTPEHHErO CropaHus,
AIIEKTPOCKOII, PEOCTAT), COCTABJIATH CXEMBbl JJIEKTPUYECKHX LENel C
MOCJIEIOBATEIbHBIM U NAPAJLIEbHBIM COEUHEHUEM 3JIEMEHTOB, Pa3anyasi
yCIJIOBHbIE 0003HAYEHUS 3JIEMEHTOB JIEKTPUUECKUX LETNEH;



OPUBOJUTH  MpUMEpPbl  (HaXoAWTh  WHGOPMALMIO O  IpUMEpax)
MPAKTHUYECKOTO HCIOJB30BaHUA (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU 11 obecrieyeHusi 0e30MacHOCTH MPHU OOpaIlleHUH ¢ MPUOOpamMu H
TEXHUUYECKUMHU YCTPONCTBAMH, COXPAHEHUSI 310pPOBbs U COOJIIOICHUSI HOPM
HKOJIOTUYECKOTO MOBEJCHUSI B OKPY’KaIOIEH Cpe/Ie;

OCYIIECTBJIATh TOUCK WHPOpManmmuu (U3HUUECKOTO COJICpKaHUS B
HNHTepHeTe, HA OCHOBE HMEIOIIMUXCA 3HAHUW M IyTEM CpaBHEHUS
JIOTIOJIHUTEIBHBIX HCTOUHUKOB BBIJIEIATh HH()OPMALINIO, KOTOpAs SIBISETCA
IPOTUBOPEUUBON MM MOXKET OBITh HEJTOCTOBEPHOM;

UCIIOJIb30BaTh MIPU BBINOJHEHUN YYE€OHBIX 3aJJaHUIl HAyYHO-TIOMYJISIPHYIO
JauTepaTypy GU3HUECKOTO COAepKaHUs, CIIPAaBOYHBIE MaTEpUabl, PECypPCHI
cetu MuTepHer, BhaAeTb MNpUEMaMH KOHCIEKTHPOBAHUS  TEKCTa,
npeobpazoBaHus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE NMHCbMEHHBIE U KpAaTKHE YCTHBIE COOOIICHMUS,
o006mass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJZIEp>KaHusl, B TOM YKCJIe MMyOJIUYHO MPEACTABISATH PE3YIbTAaThI MPOSKTHON
WM UCCIIEA0BATENIbCKOM AESTENBHOCTH, IPU 3TOM I'PAMOTHO UCIIOJIb30BATh
U3YYEHHBbI TOHATUHHBIM anmapaT Kypca (U3MKH, COINPOBOXKIAThH
BBICTYIUICHUE IIPE3CHTALIUEH;

IpU BBIMIOJHEHUN YYEOHBIX MPOEKTOB W HCCIEIOBAaHUHA (PU3UIECKUX
IPOLIECCOB paclpenesTh OOSA3aHHOCTH B TPYIIE B COOTBETCTBUU C
NOCTaBJICHHBIMU 33JJa4aMM, CJIEIUTh 32 BBINOJIHEHUEM IUIaHA ACHCTBUM U
KOPpPEKTHPOBAaTh €ro, aJeKBaTHO OLICHWBAaThb COOCTBEHHBIM BKIaJI B
JeSITEIbHOCTD TPYIIIBI, BHICTPAUBAaTh KOMMYHUKAaTUBHOE B3aUMO/ICHCTBHE,
MPOSIBIISSt TOTOBHOCTH pa3periath KOH(DIUKTHI.

K xoHIty 00ydeHus B 9 kJacce npeaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYJAIOIINXCS YMEHUM:

UCIIOJb30BaTh TIOHSATHUS: CUCTEMa OTCU€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIKECHUS, Jaeopmarius
(ympyrasi, mjgacTaueckas), TPEHUE, IEHTPOCTPEMHUTEIBLHOE YCKOpEHUE,
HEBECOMOCTh M MEPErpy3KH, LEHTP TSHKECTH, aOCOIOTHO TBEPIOE TEJO,
IEHTP TSDKECTH TBEPJOTO Tesia, paBHOBECHE, MEXaHUYECKUE KOJIeOaHus u
BOJIHBI, 3BYK, HH(QPA3BYK U YIbTPa3BYK, JIEKTPOMATHUTHBIE BOJHBI, IITKAJIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaJTbHO30PKOCTb,
CIEKTPbl UCIYCKAaHMS U TOTJIONICHUs, ajibda, 0eTa- U ramMma-u3IydeHus,
W30TOIIbI, SIZICPHAsl SHEPTETHKA;

paznuuath SBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBIDKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEWHOE [BIKEHUE, CBOOOIHOE
MaJIeHUEe TeJI, PABHOMEPHOE JBUKEHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE



T€J, PEAKTUBHOE JBIDKCHUE, KOJIEOATEIhbHOE NBMKCHHE (3aTyXaromue U
BBIHYKJICHHbIE KOJIEOaHHs), PE30HAHC, BOJHOBOE JBW)XEHHUE, OTPaKCHHE
3ByKa, MPSIMOJIMHEHHOE pacIpoCTpaHEHUE, OTPAKECHHE U IMPEIOMIICHUE
CBETa, MIOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3jioKeHHue 0eoro cBeTa B
CHEKTp M CJOXKEHUE CHEKTPalIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTPA
W3ITYYeHHUsI) TI0 OMTUCAHUIO X XapaKTEPHBIX CBOMCTB M HA OCHOBE OTIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SBJICHUUA B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3UYecKHe SIBICHUS B MPUPOJIE:
MIPWINBHI M OTIIUBEI, ABMKEHHUE TIaHeT COMTHEYHOU CHCTEMBI, PEaKTUBHOE
NBIDKEHUE JKUBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB JKUBOTHBIMH,
3eMIICTPSICEHUE, CEHCMUYECKUE BOJHBI, I[yHaMH, 53XO0, IIBETa T,
ONTUYECKHE SIBICHUS B TPHUPOJE, OMOJIOTMYECKOE JIEWCTBUE BHUIMMOTO,
yIbTPpaUOIECTOBOTO U PEHTTCHOBCKOTO H3JIYyYEHHM, €CTECTBEHHBIN
PagNOaKTUBHEIN ()OH, KOCMHUYECKHE Jy4H, PAAMOAKTUBHOE H3TydCHUE
NPUPOAHBIX MHHEPAJIOB, JEHCTBHE PAJAMOAKTHBHBIX W3IYyYEeHUNW Ha
OpraHu3M 4eJIoBeKa), MPH ATOM MEPEBOAUTH IMPAKTUYECKYIO 3a/ady B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DUIUYECKUX
SIBIICHUI;

ONHMCHIBATh M3yYCHHBIE CBOMCTBA Tel M (PU3UUCCKHUE SBICHUS, UCIIOJIB3YS
dbu3nueckue BENUYUHBI (CpEIHSAS W MIHOBEHHAs CKOPOCTh TeJlla IpHU
HEPaBHOMEPHOM JIBI)KCHHH, YCKOPEHHE, TEPEeMEIlCHUEe, MyTh, YIJIOBas
CKOPOCTb, CUJIa TPEHUS, CUJa YNPYTrOCTH, CUJa TSIKECTH, YCKOPEHHUE
CBOOOTHOTO TIQJEHUS, BEC TeNa, HMIYJIbC Tela, HWMIYJIbC CHIIBI,
MexXaHu4ecKas paboTa W MOIIHOCTh, TOTCHIMAJIbHAS JHEPrus Tea,
MOJHSITOTO HAJl MOBEPXHOCTHIO 3€MJIM, MOTCHIIMAIbHAS DHEPTUSl CIKATOU
MPY>KUHBI, KHHETUYECKAst JHEPT U, TTOJIHASI MEXaHUYECKasi SHEPTHUSL, TIEPUOJ
¥ YacToTa KojeOaHWid, JUIMHA BOJHBI, TPOMKOCTh 3BYyKa W BBICOTA TOHA,
CKOpPOCTh CBETa, TOKa3aTedb TMPEIOMJICHUS Cpeabl), TPH OINHUCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MUCCKUH CMBICT HCIIOJIb3YEMbIX BEITUYHH,
0003HAaUEHUsI W €IUHUIIBI (PU3MUYECKUX BEJIUYHMH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONIUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTUMH BEIMYMHAMH,
CTPOUTH TpapUKN U3YUCHHBIX 3aBUCUIMOCTEH (PU3NYECKUX BEITUYHH,
XapaKTEepPH30BaTh CBOWCTBA TeJ, (HU3WYCCKHUE SBJICHUS M IPOIECCHI,
UCIIOJIB3YysI 3aKOH COXPAHEHHUs DHEPTUH, 3aKOH BCEMHUPHOTO TATOTCHWSI,
OPUHITUI CYMEPIIO3UIIMA CHJI, TPHUHIMI OTHOCUTEIbHOCTH [ amwes,
3aKk0oHBl HBIOTOHA, 3aKOH COXpaHEHUS MMITYJIbCa, 3aKOHBI OTPAKEHUS U
MIPEIIOMJICHUS CBETA, 3aKOHBI COXPAHECHHSI 3apsIOBOTO U MAaCCOBOTO YHCEIN



IpU SJACPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIIUCBIBATH €r0 MaTeMAaTHYECKOE BHIPAKEHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl M CBOMCTBA TEN, B TOM YHCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH
MPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTUYECKUX
[IaroB C OMOpOM Ha 2—3 M3yYEHHBIX CBOMCTBA (M3MUYECKUX SIBICHHM,
bu3nYECKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEH;

pemaTh pacu€THbIE 3a/1a4u (ONUPAIOIIUECS HAa CUCTEMY U3 2—3 ypaBHEHHI ),
UCIIOJIb3YsI 3aKOHBI ¥ (POPMYIIBI, CBS3BIBAIONINE (PU3NYECKHUE BEIIMUYMHBI: HA
OCHOBE aHaJIM3a yCIIOBUS 3aJ]a4M 3allUChIBATh KPATKOE yCIOBUE, BHISBIIATD
HEJOCTAIONINE WM U30bITOYHBIC JaHHBIC, BEHIOMPATh 3aKOHBI U (POPMYIIBI,
HEOOXOJUMbIE ISl PEIIeHUs, MPOBOAUTH pPAacu€Thl M  OIICHUBATH
PEATUCTUYHOCTD MOJIYYEHHOIO 3HaYEHUS (PU3NUECKON BETUUHHBI;
pacno3HaBaThb MpOOJEMBbl, KOTOpPbIE MOXXHO PpELIUTh MpPU HOMOIIU
$u3MYECKUX METOMIOB, HCIONB3yS OMHCAHWE WCCICIOBAHMS, BBIICISATH
IpOBEPSIEMOE TPEIINONOKEHNE, OIICHUBATh MPABWIBHOCTh MOPSAIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETHPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U OIIBITOB;

OPOBOAUTH OMNBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
(bu3MYEeCcKUX CBOMCTB Ten (M3ydyeHHe BTOpPOro 3akoHa HbroTOHA, 3aKOHa
COXpaHEHHUsl HHEPTUH, 3aBUCHUMOCTh NEpuoaa KojeOaHWW MpPYy>KMHHOTO
MasiTHUKa OT MAaccChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSAMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHre Oenoro cBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUs B
IUIOCKOM 3€pKalie M CBOWMCTB HW300pa)KeHHsI MpeaMeTa B COOMparomien
JuH3e, HAOMIOJeHNE CIUIOMIHBIX W JUHEWYaThIX CHEKTPOB H3IIYYCHHUS):
CaMOCTOATENILHO CcOOMpaTh YCTAHOBKY H3 HW30BITOYHOrO Habopa
000py10BaHUs, ONUCHIBATH X0/ OIBITA U €r0 Pe3yibTaThl, POPMYIUPOBATH
BBIBO/IBI,

POBOJNUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpellHee 3HAaYeHUe Uu3MepsaeMOol BeNMYUHBI ((POKYCHOE pacCTOsSHUE
coOuparoieii JUH3bI), OOOCHOBBIBaTH BBIOOpP crocoba HU3MepeHus
(M3MepUTENBHOTO MPUOOpa);

NPOBOANTH HCCIEAOBAHME 3aBUCHUMOCTEH (M3MUECKUX BEJIMYUH C
UCTIOJIb30BaHUEM MPSMBIX U3MEPEHHI (3aBUCUMOCTD ITyTH OT BPEMEHHU TIpU
pPaBHOYCKOPEHHOM JIBIDKEHHMH ©0€3 HaudaJbHOW CKOpPOCTH, Iepuoja
KoJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpak€HUsl CBETa OT yrja MaJeHus W yria MpeIoMJIeHHs] OT yria
NaJcHNs). TIUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENILHO COOMpPATh



YCTaHOBKY, (PUKCHpOBaTh pe3yJabTaThl MOJYYCHHOW 3aBUCHMOCTH
bU3MYeCKUX BEIWYMH B BUAC TaONHII UM TPaPUKOB, NE€JaTh BBIBOIBI 110
pe3yJpTaTaM HCCIeA0BaHNUS;

MPOBOJUTh KOCBEHHBbIE H3MEPEHHS (U3MUECKUX BEJIMYUH (CpeIHss
CKOPOCTb ¥ YCKOPEHUE TeJla PU PaBHOYCKOPEHHOM JIB)KEHUU, YCKOPEHHUE
CBOOOTHOTO TMaaeHUS, KECTKOCTh NPYXKHUHBI, KOIDPUIMEHT TpeHus
CKOJIBKCHHS, MEXaHW4Yeckas paboTa W MOITHOCTh, YaCTOTa W TEPHOJ
KOJICOAHU MaTeMaTH4eCKOoro W MPYKMHHOTO MASTHHUKOB, ONTHYECKAs
cuia coOuparome JUH3bI, PaJUOAKTUBHBIN (OH): TIUJIAHUPOBATH
U3MEpPEHUsI, COOMpPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY U BBINOJIHATH
U3MEpPCHHUS, CIeays TPEII0KEHHONW WHCTPYKIIMH, BBIYUCISATH 3HAYCHHE
BEJTMYMHBI U aHAJIM3UPOBATH MOTYUCHHBIC PE3YIbTAThI C YIETOM 3aJaHHOM
MOTPENTHOCTU U3MEPEHHIA;

COOJTI0IaTh MpaBUJia TEXHUKK 0€30MaCHOCTH IIPH paboTe C J1ab0paTopHbIM
000opyI0BaHUEM;

pasnmuyaTh OCHOBHBIE TIPU3HAKH HW3YYEHHBIX (DU3UYCCKUX MOJIEICH:
MaTepuaibHas TOYKa, aOCONMIOTHO TBEPJOE TEIO, TOUYCYHBIA HCTOYHHUK
CBETa, JIy4, TOHKAs JIMH3a, TUIaHeTapHas MOJIeNIb aTOMa, HyKJIOHHAst MOJIEIb
aTOMHOTO SIJIpa;

XapaKTEepPU30BaTh TMPHUHIUIBI  JIEHCTBUS W3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOPOM HA WX OMUCAHUA (B TOM YHCIE:
CIUJOMETP, JATYUKU TOJOKEHUS, PACCTOSHUS U YCKOPEHUS, paKera,
9XOJIOT, OYKH, TMepuckor, (GoTroanmnapar, ONTHYECKHE CBETOBO/IBI,
CIIEKTPOCKOT, JO3UMETP, Kamepa BuibcoHa), HCHONB3YysS 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUH U  HeoOXoauMmble (U3NUYECKUE
3aKOHOMEPHOCTH,

HCIIOJIb30BATh CXEMbl U CXEMATUYHbIC PUCYHKU MU3YYEHHBIX TEXHHUYECKUX
YCTPONCTB, U3MEPHUTEIBHBIX TPUOOPOB U TEXHOJIOTHUECKHUX MPOIECCOB MPU
pelieHur  y4eOHO-TIPaKTUYECKUX  3a7ad, ONTHYCCKUE CXEMBI IS
MOCTPOEHUS U300PAKEHUI B INIOCKOM 3€pKajie M COOMpAaroLIEH JIMH3E;
NPUBOAUTh  MpUMEpPhl  (HAXOauTh  WHGOpPMAIIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUYECKUX 3HAHUW B TIOBCEIHEBHOM
KU3HH JIJ1s1 obecriedueHust 0€30MacHOCTU Mpu oOparieHnu ¢ mpudbopamMu u
TEXHUYCCKUMHU YCTPONUCTBAMH, COXPAHCHHS 3I0POBBS M COOTFOICHHS HOPM
IKOJIOTUYECKOTO TOBEJICHHSI B OKPY>KaIOIIeH cpeie;

OCYIIECTBJIATh TMOUCK WHPOpMau (U3HNUECKOTO COJICpKaHUS B
HNuTepHeTe, caMOCTOSTENBHO (HOPMYIUPYSI TIOMCKOBBIN 3aMpOC, HAXOIUTh
MyTH OTNPEACIICHUS TOCTOBEPHOCTH MOJYICeHHONW MH(OpPMAIIMU HA OCHOBE
UMEIOIINXCS 3HAHUH U JTOTIOJTHUTEIHHBIX UCTOUYHHUKOB;



UCIIOJIb30BaTh MPH BBIMOJIHEHUN YY€OHBIX 3aJlaHUl HAYyYHO-TIOMYJISPHYIO
JauTepaTypy GU3HUECKOTO COAepKaHUs, CIIPAaBOYHBIE MaTEpUabl, pECypCHI
cetu VIHTEepHeT, BiaAeTb MNpPUEMAMHU KOHCIEKTUPOBAHHUS TEKCTa,
npeoOpazoBaHusl HHOPMALIMU U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbBIC IMUCHbMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE
uHGOpMaAIlMM U3 HECKOJBKUX HCTOYHUKOB (DU3MUECKOTO COACpIKAHMS,
yOJMYHO MPEJICTABIATh PE3YIbTaThl IPOESKTHOW WIIM MCCIIE0BATENbCKON
NESATENIBHOCTH, MpPU 3TOM TPaMOTHO  MCIOJIb30BaTh  HM3yYEHHBIN
NOHATUMHBIN amnmapar HU3y4aemoro pasjena (U3MKM U COIpPOBOXKIATh
BBICTYIUICHHE TMIpe3eHTalel ¢ Y4éToM OCOOEHHOCTEH ayIuTOpUu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoanuyecTBo yacoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM K 0 (undposbie)
n/n NpOrpamMmbl Bcero Oﬁﬂ TPOTLHEBIC pﬁaKanecmle o0pa3oBaTe/ibHbIE
padoThI padoThI pecypch
Pa3nes 1. ®uszuka u e€ posib B NIO3HAHUHN OKPY:KAKOIIEro MUpa
bubnunoreka LIOK
11 Pusiica - Hayka o MpHpoze 2 https://m.eds00.ru/7f416194
bubnuoreka [{OK
12 DH3HUCCKHE BEIINIHHI 2 1 https://m.edso00.ru/7f416194
. bubmuoreka [{OK
1.3 EcTtecTBeHHOHAYYHBIN METO]T TO3HAHHUS 2 1 https://m.edsoo.ru/7f416194
Wroro mo paszneny 6
Pa3nea 2. IlepBoHayaibHble CBeIeHHS O CTPOEHHH BellecTBA
bubmmoreka IIOK
2.1 Crpoenne semectsa . https://m.edso00.ru/7f416194
29 JIBM>XeHUE U B3aUMOJICMICTBUE YaCTHIL 5 1 bubmmoteka IIOK
' BEIIECTBA https://m.edsoo.ru/7f416194
bu6mmoteka IIOK
2.3 ArperatHble COCTOSIHHS BEIIECTBA 2 hitps.//m.eds00.ru/7f416194
Hroro no paszneny 5
Paznen 3. /IBukeHne U B3auMo/1eiicTBUE TeJl
bubnunotexa LIOK
3.1 Mexaniieckoe ABIXCHHE 3 https://m.edsoo.ru/7f416194
but6mmoreka [IOK
3.2 HMreprus, Macca, II0THOCTS 4 1 https://m.eds00.ru/7f416194
3.3 Cuna. Buger cun 14 1 2 Bubmorexa LOK

https://m.edsoo0.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
https://m.edsoo.ru/7f416194

Hroro no pazaeny 21
Pa3zneun 4. /laBjieHne TBEPABIX TeJl, )KMIKOCTEH U ra3oB
41 JHaBnenue. llepenaua naBiaeHust TBEPAbIMU 3 bubmmoreka [JOK
' TeJIaMHU, KUJKOCTSIMHU U Ta3aMH https://m.edsoo0.ru/7f416194
bubnunorexa LIOK
4.2 Jlasnenue xuaKocTn S https://m.edso0.ru/7f416194
bubnuoreka [IOK
4.3 ATMochepHoe faBeHH1e 6 https://m.edso0.ru/7f416194
44 JleficTBrE XKUIKOCTHU U T'a3a Ha MOTPYKEHHOE 7 3 bubmuoreka [{OK
' B HUX T€IIO https://m.edso0.ru/7f416194
Utoro no pazneny 21
Pa3znen 5. PaboTa u MOIIIHOCTL. JHeEpPIUs
bu6nunorexa LIOK
51 Pabora i mommHocTh 3 1 https://m.edso0.ru/7f416194
bubmmoreka IIOK
5.2 Hpoctsie MexanusMel 5 1 https://m.edso0.ru/7f416194
bu6mmoteka IIOK
53 Mexanueckas sueprus 4 1 https://m.edso0.ru/7f416194
Hroro no paszneny 12
PeszepBHoe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 12



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 KVIACC

KounvecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (nmudpossbie)
Ne n/m Y —— Beero KoﬁnTpo.m,HLIe HpﬁaKTl/l‘leCKl/le 0BpA30BATEIBHBIE
padoThI padoThbI pecypesl
Pa3nen 1. TemyioBble ABJICHUS
. bu6mmoreka [IOK
1.1 CTpoeHue U CBOMCTBA BEILIECTBA 7 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 Tenuospie mpouecch! 21 1 S https://m.edsoo.ru/7f4181ce
Utoro no pazneny 28
Pa3znen 2. DiiekTpuyecKkrue 1 MArHUTHbBIE SIBJIEHUS
21 DeKTpUUECKHe 3apsiabl. 3apsHKeHHbBIE Tena 7 1 bubnnoreka [JOK
) U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
. N bubmuorexa [JOK
2.2 [TocTOsIHHBIN 27EKTpUUYECKUN TOK 20 1 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.3 MaruuTibie BneHms 6 1 1.5 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.4 ONeKTPOMArHUTHAS HHAYKLHA 4 https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PeszepBHoe Bpemst 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68 3 14.5



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 KVIACC

KounvecTBO 4acoB JJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM (uu¢posBbie)
Ne i/ Y —— Beero KO6HTp0JILHLIe HpﬁaKTl/l‘leCKl/le 0BpA30BATEIBHBIE
padoThI padoThbI pecypesl
Paznen 1. Mexanuveckue siBJeHUsI
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 1 bubmuorexa [JOK
' OnucaHus https://m.edsoo.ru/7f41a4a6
. bubmuoreka [JOK
1.2 Bsaumonelictsue e 20 1 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
13 3aKOHEI coxpaHeHus 10 3 https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 40
Paznen 2. Mexann4yeckue KoJjge0aHusi M BOJTHbI
bu6mmoreka [JOK
2.1 Mexameciue konebanms ! 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 MexaHnuecknue BOJIHBL. 3BYK 8 1 3 https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 15
Paspaen 3. DileKTPOMArHUTHOE 110J1€ M 3JIEKTPOMATHUTHBIEC BOJIHBI
31 DJIEKTPOMArHuTHOE MOJIE U 6 5 bubnmuorexa [JOK
] JJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 6
Pasnen 4. CBeToBbI€ SIBJIEHUSA
bu6mmorexa [IOK
4.1 3aKOHBI pacIpOCTPAHEHUs CBETA 6 2 https://m.edsoo.ru/7f41a4a6
4.2 JIuH3bl 1 onTHYecKue TPUOOPHI 6 3 buGmnorexa LIOK

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

bu6mmoreka [IOK

4.3 Paznoxxenne 6enoro cBera B CEKTP 3 2 https://m.edsoo.ru/7f41ada6
Hroro no pazaeny 15
Paznen 5. KBanroBble siBJIeHUSA
bubmuorexa [JOK
51 Hcnyckanue u MorJIonieHue CBETa aTOMOM 4 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
52 Crpoenne aTomHoro snpa 6 . https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHble peakuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. IloBTopuTe1bHO-00001IAI0IIM I MOTYJIb
6.1 [ToBTOpenue u 0000IIEHUE CONEPIKAHUS 9 5 bubnuoreka [IOK
' Kypca pusmku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 9
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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
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