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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o (u3MKe Ha YPOBHE OCHOBHOIO OOHIEro 00pa3oBaHUs
COCTaBJIEHAa HA OCHOBE TOJIOKEHUI W TpeOOBaHW K pe3yJibTaTaM OCBOCHUS Ha
0a30BOM ypOBHE OCHOBHOH 0Opa3oBaTeNbHOW MPOrpaMMbl, MPEICTABICHHBIX B
OI'OC O0OQ, a Takxe ¢ yuéTom (eacpanbHOil padodeii mporpaMMbl BOCOUTAHUS U
Konuenmu npenogaBanust yueOHOro npeamera « Du3nkay.

Copepxanne mporpaMMbl MO (PM3MKE HANPABIECHO Ha (POPMUPOBAHUE
€CTECTBEHHOHAYYHOW TPAMOTHOCTH OOYYArOIIMXCS W OPraHU3alMi HM3YUYEHUS
$U3MKN Ha NAEATEIbHOCTHOM OCHOBE. B mporpamme mo (pM3MKE YUUTHIBAIOTCS
BO3MOKHOCTH Y4eOHOro mpeamera B peanmsauuu TpedoBanuii ®I'OC OO0
TUITAHUPYEMBIM JIMYHOCTHBIM M METAMPEIMETHBIM PE3yJibTaTaM 00YUYECHHUS, a TAKKe
MEXKIPEIMETHBIE CBSI3M E€CTECTBEHHOHAYUYHBIX YUEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOIO 0011I€T0 0OPa30BaHUSI.

duzuka ABISIETCS CUCTEMOOOPA3YIOUIMM JIJIsl €CTECTBEHHOHAYYHBIX YUEOHBIX
OPEIMETOB, TMOCKOJBKY (PU3NYECKME 3aKOHBI JIEKAT B OCHOBE NPOLECCOB M
SBJICHWM, W3Yy4Yae€MbIX XWUMHCH, OHWOJIOTHEH, acTpOHOMHMEH U  (U3HUECKON
reorpagueil, BHOCUT BKJad B €CTCCTBCHHOHAyUHYH) KapTUHy  MMpa,
NPEIOCTABIACT Hauboyiee sSCHbIE OOpa3lbl NPUMEHEHWS HAYYHOTO METOMA
NO3HAHMS, TO €CTh COCO0a MOTyYEeHUS JOCTOBEPHBIX 3HAHUNA O MUPE.

OnHa W3 TJaBHBIX 33/a4 (PU3UYECKOTO 00pa30BaHUS B CTPYKType OOIIETo
oOpa3zoBaHusl COCTOMT B (POPMUPOBAHWM €CTECTBEHHOHAYYHOM TI'PaMOTHOCTH M
MHTEPECA K HAYKe y 00yUYaronmxcs.

Wzyuenne (¢u3nku Ha Oa30BOM ypOBHE NPEANoOiaracT OBJIAJCHUE
CIICAYIOIIAMA KOMIIETEHTHOCTSIMHU, XapaKTCPU3YIOIMIMMH E€CTECTBEHHOHAYYHYIO
I'PaMOTHOCTB:

e HAYYHO OOBSCHSTH SIBJICHUS,

* OLICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIICIOBAHHS,

e UHTEPIPETUPOBATH JAHHBIE M UCMOJB30BATh HAYUYHBIE T0KA3ATEILCTRBA
15l IOy YE€HUsI BBIBOJIOB.

Llenun u3yueHus: PU3NKH:

e MPUOOPETCHUE MHTEPECA W CTPEMJICHHsS OOYyYarOIIMXCS K HAyYHOMY
U3yUEHUIO TPUPOABI, PA3BUTHE MX HWHTEUIEKTYaJbHBIX U TBOPYECKHUX
CITOCOOHOCTEH;

* PA3BUTHEC TPEACTABICHUNA O HAYYHOM METOJE MO3HAHHS W (POPMUPOBAHUE
UCCIIEIOBATENBCKOTO OTHOIICHUS K OKPYKAIOLIUM SIBJICHUSIM,

« pOpMUPOBAHME HAYUHOTO MUPOBO33PEHMS KaK Pe3yjbTara U3yYeHHsI OCHOB
CTPOCHUSI MATEPUU U (PYHAAMEHTAILHBIX 3aKOHOB (PU3UKH;

o popMupoBaHue MpencTaBicHUut O ponu (PU3UKKU IS pa3BUTHS JIPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHIA;



ePAa3BUTUEC  MPEACTABICHWHA O  BO3MOXHBIX  cpepax  Oyaywmei
Npo(EeCCUOHANIBEHON AEATENBHOCTH, CBA3aHHON ¢ (PU3UKOM, MOATOTOBKA K
JaipHeleMy 0Oy4eHHIO B STOM HalpaBJICHUM.

JlocTiKeHHe ATUX LeNeld mporpaMmbl MO (PU3MKE HA YPOBHE OCHOBHOTO

o0uero o0pazoBaHus 0OECIECYMBAETCS PEIICHUEM CICAYIOMINX 3a/1a4:

e IPUOOPETCHUE 3HAHMH O  JMCKPETHOM  CTPOCHMM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPUUECKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX

 MPUOOPETEHUE YMECHUW OMNMHUCHIBATH M OOBACHATH (PU3UUYECKUE SIBICHUS C
UCTOJIb30BAHUEM TOJTyYEHHBIX 3HAHU;

¢ OCBOCHHE METOJOB PEUICHUS TMPOCTEHIIMX PACUETHBIX 3aAa4 ¢
UCTMOJIb30BAHUEM duzndyeckux MOJIEJIEH, TBOPYECKUX u
MPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

e pa3BUTHE YMEHUI HAOMIOAATh MPUPOAHBIC SIBJICHUSI U BBIMOJHATH OMBITHI,
JadbopaTopHbie  PabOTBHI M AKCHOEPUMEHTAIBHBIC HCCIACAOBAHUS €
UCTOJIb30BAHUEM U3MEPUTETBHBIX MPUOOPOB;

e OCBOCHHE MPUEMOB PAdOTHI ¢ MH(popManued (PU3HYECKOrO COACPIKAHUS,
BKJTIIOYasi MHPOPMAILIUIO O COBPEMEHHBIX HOCTHKEHUSIX (PU3UKH, aHAJIU3 U
KPUTUYECKOE OlIEHUBaHKUE MHPOPMALIUY;

« 3HAKOMCTBO CO c(hepamu npodhecCUOHATBHONU AEATENBHOCTH, CBI3aHHBIMU C
¢u3MKOM, W  COBPEMEHHBIMH TEXHOJIOTMSMH, OCHOBAaHHBIMHU  Ha
JOOCTHKEHUSX (PU3NUYECKON HAYKH.

Ha wm3yuenue ¢u3mkum (06a30BBI ypPOBEHB) HA YPOBHE OCHOBHOIO OOIIETO

oOpazoBaHus oTBOAMTCA 238 yacoB: B 7 Kinacce — 68 yacoB (2 yaca B HEACIHO), B 8
Kjacce — 68 4yacoB (2 yaca B HeAemo), B 9 kiacce — 102 gaca (3 gaca B HEAEIIO).



COAEPKAHUE YYEBHOI'O IPEIMETA
7 KIIACC

Pazgen 1. ®us3uka u €€ posib B MO3HAHUHN OKPYKAOIIEr0 MUpPA.

dusrka — Hayka o npupone. SBiaeHus npupoabl. DUIHYECKHUE SBIICHUS:
MEXAHUYECKHUE, TETUIOBBIE, JJIEKTPUUECKHUE, MATHUTHBIC, CBETOBBIE, 3BYKOBBIE.

duznveckre BENIWUYMHBL M3MepeHre (PU3MYECKUX BEMUYMH. DU3AYECKUE
npudopsl. [TorpemHocTs H3MEpeHni. MeXayHapoIHas CUCTEMA €MHHULL.

Kak (¢m3uka u [Opyrue €CTECTBEHHbIE HAyKW H3YYarOT MPUPOLY.
EcTecTBEHHOHAYUYHBI METON TO3HAHMS: HAOMIOACHHE, MOCTAHOBKA HAYYHOIO
BOMPOCA, BBIIBM)KEHUE TUIMOTE3, SKCIIEPUMEHT IO MPOBEPKE THIIOTE3, 0OBSICHEHUE
Ha0M01aeMOr0 BJIcHUs. OnucaHne PU3NUECKUX SBJICHHA ¢ TOMOIIBEO MOJEIICH.

Hemoncmpauuu.

1. MexaHW4ecKue, TEIJIOBBIC, JJIEKTPUYECKHE, MArHUTHBIC, CBETOBBIC

SIBJICHHSI.
2. Ouznveckue NpuOOpsl U MPOLEAypa MPAMBIX U3MEPEHUI aHAIOTOBBIM U
U (POBBIM PUOOPOM.
Jlabopamopnuvie pabomol u onvimol.
1. OnpeneneHue IeHbl ASTEHUS KAl U3MEPUTEIBHOTO MPUOopa.
2. HU3mepenne paccTossHUM.
3. H3Mmepenue o0bEMa XKUAKOCTH U TBEPIOTO TENA.
4. OnpeneneHue pasmMepoB MAIIbIX TEN.
5. M3mepenue temneparypsl NMPd NOMOIIM SKHUAKOCTHOTO TEPMOMETPA H
JATYAKA TEMIEPATYPBL

6. [IpoBeneHue mccnenoBaHus MO MPOBEPKE TMIOTE3BL AATBHOCThH MONETA
HIapuKa, MyILIEHHOTO TOPU3OHTAIBHO, TEM 00JiblIe, YeM OOJIbLIE BHICOTA
MyCKa.

Pazpnen 2. IlepBoHaYa/ibHbIE CBEICHUS O CTPOCHUM BEIECTBA.

CrpoeHne BelIECTBA: arOMbBl W MOJEKYJB, KX pa3Mmepbl. OmNbITHI,
JOKA3bIBAKOIIAE JUCKPETHOE CTPOCHUE BELIECTBA.

JIBwokeHue dactur BemectBa. CBsA3b CKOPOCTH JBMJKEHHS YacCTHLl C
temneparypoil. bpoyHoBckoe newkenue, aud@dysus. BzaummopeiicTBue 4acThil
BEILECTBA: MPUTSHKEHUE U OTTATIKUBAHME.

ArperarHble COCTOSIHUSI BELIECTBA. CTPOCHME T'a30B, KUAKOCTEH M TBEPIBIX
(KpHCTAJUIMYECKUX) TeN. B3auMOCBS3b MEXAy CBOMCTBAMM BEIIECTB B Pa3HBIX
arperaTHeIX COCTOSIHUSX M UX aTOMHOMOJIEKYJISIPHBIM CTpoeHUuEM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUIA BOJIBI.

Hemoncmpauuu.

1. HaGmroneHne OpOyHOBCKOTO JIBUKECHHSI.



2. HabOmonenue nuddysun.
3. HaGmronenune  sBicHWA,  OOBSCHSIOIIMXCS ~ NPUTSHKCHHUEM WK
OTTAJIKUBAHUEM YaCTUL] BELICCTRA.

Jlabopamophuvie pabomut u onvimol.

1. OneHka JAuaMeTpa aroMa METOAOM PsAaoB  (C  MCMHONIB30BAHUEM

¢dororpaduii).
2. OnbITel 0 HAOTKOJEHHIO TEMJIOBOIO PACIIMPEHHUS Fa30B.
3. OnpIThl MO OOHAPYKEHUIO ACHCTBUS CUIJI MOJIEKYJITPHOTO TIPUTSKEHUSI.
Pa3nea 3. /IBuskeHHe U B3auMojaeiicTBHE TeJl.
MexaHnueckoe ABM)KCHHME. PaBHOMEPHOE W HEPABHOMEPHOE JIBHYKEHMUE.
Ckopoctb. CpetHssi CKOPOCTh MPW HEPABHOMEPHOM JBWXKEHWH. Pacuér mytu u
BPEMCEHHU JIBUYKCHHSI.
SIBnenne wHEpUMU. 3aKOH WMHEpUMH. B3auMoaciCTBHE Tell Kak NpUYMHA
U3MCHEHUS CKOPOCTH JABM)KCHHS Tell. Macca Kak Mepa WHEPTHOCTH TEla.
[TnotHOCTE BemiecTBa. CBSI3b MJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B E€IAWHMIIC
00BEMa BEILIECTBA.
Cuna KaK xapakTepUCTHKA B3auMOJCHCTBUS Ten. CHila ynpyrocTd M 3aKOH
I'yka. MI3mepeHne cuiibl ¢ MOMOIIBIO JUHAMOMETPA. SIBIEHUE TATOTEHUS U CHUJIA
TshkecTr. CHila TshKECTH Ha Ipyrux mianerax. Bec tena. Hesecomocts. Crnoskenne
CWJI, HATPABJICHHBIX 0 OJHOW mpsMoi. PaBHoaelcTByromas cui. Cuna TPeHUS.
TpeHue CKOJIBKEHUS U TPEHUE MOKOs. TpeHre B MPUPOAE U TEXHHUKE.
Hemoncmpauuu.
1. HaGnroneHne MEXaHMUYECKOTO ABM)KCHUS TEIA.
2. M3MepeHue CKOpOCTH NPSIMOJIMHEHHOTO ABH>KEHUSI.
3. HaGnroneHue siBJICHHS MHEPLIVH.
4. HaOnropeHne n3MEHEHUs! CKOPOCTH MPH B3aUMOICHCTBUM TEIT.
5. CpaBHEHHE MaccC MO B3aUMOJICHCTBHUIO TEN.
6. CIIO>KEHWE CWJI, HAMPABJIEHHBIX 110 OJJHOM MPSIMOH.
Jlabopamopnuvie pabomul u onvimol.
1. OnpeneneHne CKOPOCTH PABHOMEPHOTO ABWKCHHS (IIAPUKA B SKHIKOCTH,
MOJICIU AJICKTPUUECKOTO aBTOMOOWIIS M TaK JAJIEE).

2. OnpeneneHue CpeaHE CKOPOCTH CKOJIbKEHUs OpyCKa WM [IapuKka 1Mo
HaKJIOHHOM IJTIOCKOCTH.
Onpenenenue IOTHOCTH TBEPAOTO TENA.

4. OmbITBI, AEMOHCTPUPYIOIIME 3aBUCUMOCTb PaCTSHKCHHS (AedopMarim)
OPYKUHBI OT TPAJIO’KEHHON CHITBI.

5. ONbITbI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUSI CKOIBKECHHUS OT
BECA TEJIA M XapaKTepa COMPUKACAIOIIUXCS TOBEPXHOCTEH.

Pa3znen 4. JlaBjieHue TBEPABIX TeJI, )KHAKOCTEH U ra3os.



JlaBnenue. CrocoObl YMEHBIIIEHUSI U YBEIMUEHUs JaBjieHus. JlaBiaeHue rasa.
3aBUCMMOCTL JaBjicHUS raza oT 00bEMa, Temmepatypbl. llepemnaua naBneHus
TBEPIABIMU TENIAMU, KUAKOCTIMU U razamu. 3akoH llackans. [TneBmaTuueckue
MalllMHbL. 3aBUCUMOCTb JIABJCHUS >KUAKOCTH OT MIyOuHBL ['MapocTaruyeckuii
napaaokc. Coobwmaromuecs: cocyabl. [ MapaBIMueCKue MEXaHU3MBI.

AtMocdepa 3emnm u atMocepHOE naBiacHUE. [IpUUMHBI CyIIECTBOBAHUS
BO3AyLIHOM 000j0uku 3emin. OnbiT Toppuuennu. M3mepenue armocgepHOro
JaBjeHNs. 3aBUCUMOCTb aTMOC()EPHOTO AABJCHUS OT BBICOTHI HaJl YPOBHEM MOPSL.
[TprGopsl Anst U3MEPEHHsI aTMOCPEPHOTO NABIICHUS.

JleficTBUE KUAKOCTH U Ta3a HA MOTPY>KEHHOE B HUX TeNO. BhITalKuBaromas
(apxumMenoBa) cuia. 3akoH Apxumena. [lnaBanue Ten. BozayxonnaBaHue.

Hemoncmpauuu.
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3aBUCUMOCTD JIaBJICHUS T'a3a OT TEMIEPATYPhI.

[lepenaua naBaeHUS KUIKOCTHIO U Ta30M.

CooOmaromuecs cocy/ibl.

IM'mapasanyeckuii mpecc.

[TposiBieHue AeHCTBUS aTMOC(EPHOTO AaBICHHUS.

3aBUCUMOCTDb BBITAJIKMBAIOUICH CHUJIBI OT 00BEMa MOTPYKEHHON dYacTu
TeJla ¥ MJIOTHOCTH JKUAKOCTH.

PaBeHCTBO BHITAIKMBAIOLICH CUITBI BECY BHITECHEHHOM >KUAKOCTH.
YcnoBue MaBaHus TEN: MJIABAHUE WM TMOTPYKEHUE TET B 3aBUCUMOCTH
OT COOTHOILIEHUS MJIOTHOCTEH TeNa 1 >KUAKOCTH.

Jlabopamopnuvie pabomout u onvimeol.

1.

HccenenoBanue 3aBUCMMOCTH Beca Tea B BOAC OT 00bEMa MOrPy>KEHHOMN B
JKUJKOCTh YacTH TeJIa.

OnpeneneHue  BBITATKWUBAKOUIEH  CWJIbI, JCHCTBYIOIIEH HA  TEJIO,
NOTrpy>KEHHOEC B JKUJAKOCTb.

IIpoBepka HE3ABUCUMOCTH BBITAIKUBAIOLIEN CHJIBI, IEUCTBYIOLIENH HA TEIIO
B JKUJIKOCTH, OT MacChl TeNA.

OneIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTH  BBITAJIKUBAIOIICH  CHIIBL,
JNCHCTBYIOINEH HA TEJNO B JKUIKOCTH, OT O0BEMA NOTPYKEHHOH B
JKUJKOCTh YaCTH TeJIa U OT NJIOTHOCTH JKUIKOCTH.

KoHcTpynpoBaHnue apeoMeTpa WIA  KOHCTPYMPOBAHUE JIOAKH U
onpeacyicHUuE e€ rpy30n0AbLEMHOCTH.

Paznen S. PaGora u1 MOIIHOCTH. JHEPrusi.

Mexanuveckas padota. MOIIHOCTb.

[TpocTbie MexaHM3MBbI. pbluar, OJOK, HAKJIOHHAs TMJIOCKOCTh. [IpaBumiio
paBHOBecHsl pblyara. [lpyMeHEeHME mpaBUja PaBHOBECHS pbluara K OJIOKY.



«3omoroe mpaBwioy wmexaHuku. KIIJI mpocteix MexaHu3moB. [IpocTeie
MEXAHU3MBI B OBITY U TEXHHKE.

Mexanuveckas dHeprusd. KuHeTHueckas W NOTEHUMAIbHAs JOHEPIUs.
[TpeBpanieHue 0OHOrO BUAA MEXAHUYECKOW SHEPrUM B IPYroil. 3aKOH COXPaHECHHUS
SHEPIUH B MEXAHUKE.

Hemoncmpauuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnuvie pabomut u onvimeol.

1. OnpeneneHue pabOThl CUJIBI TPEHUS MPU PABHOMEPHOM JBHKEHUM TENA

10 TOPU3OHTAIILHON MOBEPXHOCTH.

2. HccnenoBanue yCcinoBui paBHOBECHUS pblyara.

3. Hsmepenue KIIJI HAKITOHHON MIIOCKOCTH.

4. H3ydeHue 3aKk0HA COXPAHEHUS MEXAHUUYECKOW SHEPIHH.

8 KUIACC

Paznen 6. TemioBbie SIBJICHUS.

OCHOBHBIE TIOJIOKEHUS MOJEKYJISIPHO-KUHETUUECKOW TEOPUM  CTPOCHUS
BemecTea. Macca U pa3sMepbl arOMOB M MOJIEKYJ. ONBITHI, NOATBEPXKAAIOILME
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISPHOKMHETUYECKOM TEOPHUH.

Mopenu TBEPAOrO, KUAKOTO MW Tra3o00pa3HOro COCTOSIHWMA BELIECTBA.
Kpucrannuueckue n amoppubie Tena. OOBICHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE TOJIOKEHUH MOJIEKYJIAPHO-KAHETUYECKOH TEOPHH.
CMaunBaHWe U KaWJUIPHBIC SBICHUS. TEIIOBOE PACIIMPEHUE U CIKATHE.

Temneparypa. CBsi3p TeMneparypel €O CKOPOCTBIO TEIJIOBOTO JBM)KCHUS
yactull. BHyTpeHHsiss sHeprus. CnocoObl W3MEHEHUST BHYTPEHHEH SHEPruu:
Temonepesaya  Hu COBEPILCHUE padoTHI. Buapt TEIJIONEPEIAYH:
TEIMIONPOBOAHOCTD, KOHBEKLUS, U3TYYEHUE.

KonuuecTBo TemnoTel. YiaenbHas TEMIOEMKOCTh BEIIECTBA. TemIooOMEH W
TEIUIOBOE PABHOBECHE. YpaBHEHME TemaoBoro Oamanca. [lmaBnenwe wu
OTBEPACBAHUE KPUCTAUIMYECKUX BELIECTB. YJIENbHAs TEIJIOTA TJIABICHUS.
[TapooOpazoBanue u koHacHcaius. Mcnapenuwe. Kunenwe. YaenpHas Temiora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIEPATyPbl KHIEHUS OT AaTMOC(HEPHOrO
JABJICHUS.

Bnaxuocts BO3ayXa.

DHEprus TOIIMBA. Y ACIIbHASA TEIIOTA CTOPAHHSI.

[TpuHumnel pabotel TemmoBeix asurarencii KIIJ| temmoBoro asurarens.
TermioBble ABUTaTENIA U 3aLIUTA OKPYIKAFOLICH CPEIBL.

3aKOH COXPAHEHUS U MPEBPALLEHUS SHEPTUHU B TEIJIOBBIX TPOLIECCAX.

Jemoncmpauuu.

1. HaGnroneHure OpOyHOBCKOTO JBUKEHHSI.
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10.
11.
12.
13.

Habmtonenue nuddysuu.

HaOntonenue siBneHuii cMauMBaHus U KaMAJUISIPHBIX SIBJICHUH.
HaOntoaeHue TemioBoro pacuimpeHus Tei.

HU3meHeHue napieHus ra3a Mpu U3MEHCHMHM O0bEMA W HArpEeBaHWM WIIA
OXJIAKICHHH.

[TpaBuna uaMepeHus TEMIIEPATYPHI.

Bunbl Temonepenayu.

OxJtaxaeHue TpU COBEPUICHUH paOOTHI.

HarpeBanue npu coBepluieHUM padOThl BHEITHUMU CUJIAMHU.
CpaBHEHHUE TEMIOEMKOCTEH pa3IMUHBIX BEIECTB.
HaOntonenue kuneHusl.

HaOntonenue nocTossHCTBa TEMITEPATyPhl MPY MJIABJICHUH.
Mopenu TEMIOBbIX ABUTATEIICH.

Jlabopamopnuvie pabomut u onvimeol.

1.
2.
3.

10.
11.
12.
13.

OnbITEL MO OOHAPYKEHUIO TEHCTBUS CHIT MOJIEKYJIIPHOTO MPUTSHKCHUS.
OneITHI IO BEIPALIMBAHUIO KPUCTAIIJIOB MOBAPEHHOM COJIM MM Caxapa.
OnbITel 0 HAOTKOACHHUIO TETUIOBOTO PACIIMPEHUS Ta30B, KUAKOCTEH W
TBEPABIX TEI.

OnpeneneHne AaBIeHUs BO3Ayxa B OaJIIOHE MIpULA.

OneITbl, OEMOHCTPUPYIOLIME 3aBUCUMOCTH JABICHUS BO3AyXa OT €ro
00BbEMA M HATPEBAHUS WA OXJIKICHUSI.

[TpoBepka runoTe3sl TUHEHHON 3aBUCMMOCTH JUIMHBI CTOJOWUKA SKMIKOCTH
B TEPMOMETPUYECKON TPYOKE OT TEMIEPATYPHI.

HaGnroneHne wW3MEHECHWsT BHYTPEHHEH OHEPruM Tella B PE3yJIbTare
TEIUIONEPEAAYX U PAOOTHI BHEITHUX CHJI.

HccnenoBanue sBICHUS TEIIOOOMEHA MPH CMELIMBAHUM XOJOJHOW W
ropstueil BOMBL.

OnpeneneHue  KOJMMYECTBA  TEIUJIOTHI, IOJYYEHHOTO  BOAOW  MpPH
TEMIOOOMEHE C HArPETHIM METAJUTMYECKAM LUIUHIPOM.

Onpenenenue yaenbHON TEINIOEMKOCTH BELIECTBA.

HccnenoBanue mporecca UCIapeHus.

OnpeneneHne OTHOCUTENIBHON BIIAYKHOCTH BO3AYyXa.

Onpenenenue yaenbHON TEIIOTHI TUIABJICHUS JIBJA.

Pazpnen 7. DiekTpuyecKue 1 MATHUTHBIE SIBJICHUSI.

Onexrpuzauys Tell. JIBa poxa dIEKTPUUYECKUX 3apsaaoB. B3aumoneicreue
3apsOKEHHBIX  Tel.  3akoH KyioHa (3aBUCHMMOCTb CWIIbI  B3aUMOJACHCTBUS
3apSOKEHHBIX TEJ OT BEJIMUMHBI 3aPsAI0B U PACCTOSHUS MEKTY TEIAMH ).

Onexrtpudeckoe nosie. Hanpssk€HHOCTH 3neKTpudeckoro mnosd. [IpuHuomn
CYNEPNO3ULMHA MIEKTPUUECCKUX MOJIEH (HA KAUECTBEHHOM YPOBHE).



Hocurenu 37meKTpUUYECcKuX 3apsafoB. DIIEMEHTAPHBIA SIECKTPUUYECKUANA 3apsi.
Crpoenne aroma. IIpOBOOHMKM W AMBIEKTPUKH. 3aKOH  COXPAHECHMS
BIEKTPUYECKOTO 3apsAaa.

ONEKTPUUYECKUNA TOK. YCIIOBUS CYIIECTBOBAHMS DJIEKTPUYECKOTO TOKA.
HUCTOYHMKM TMOCTOSHHOrO TOKA. JICHCTBUS DJEKTPUYECKOTO TOKa (TEIMJIOBOE,
XUMHYECKOE, MATHUTHOE). DIIEKTPUYECCKHUIA TOK B KUIKOCTSAX M ra3ax.

Onexkrtpuyeckas nenb.  Cuna  TOKA.  OINEKTPUYECKOE  HAIPSHKEHUE.
ConpoTHBIICHAE MPOBOJHMKA. Y IEIBHOE CONMPOTUBICHUE BELIECTBA. 3aKOH Oma
Uit yyactka uenu. [locinenoBarenibHOE M MAPAUIENBHOE  COCAMHEHUE
ITPOBOIHUKOB.

Pabora ¥ MOIIHOCTE JJIEKTPUYECKOr0 TOKa. 3akoH Jlxoyns—JIeHna.
ONEKTPAYECKUE LIETIA U MOTPEOUTENN STIEKTPUYECKOM dHEPruu B ObITy. KOpoTkoe
3aMBIKAHUE.

[TocTossHHBIE ~ MarHWTHL. ~ B3aMMOAEHCTBME  MOCTOSHHBIX ~ MAarHUTOB.
MarnutHOoe mosie. MarHuTHOE NoJIe 3eMJIM M €10 3HAYECHME JUTsl )KU3HU HA 3eMJIE.
Oneir  Opcrena. MarHurHoe mnoje  3IEKTPUYECKOTO TOKA.  [IpuMeHeHue
BNEKTPOMArHUTOB B TEXHUKE. JICHCTBME MArHUTHOTO MOJISl HA TPOBOJHUK C TOKOM.
ONEKTPOABUIATENDL TOCTOSHHOTO TOKA. MCIONB30BaHME SIIEKTPOABUTATENICH B
TEXHUYECKMX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel @apanes. SBICHUE SNEKTPOMArHUTHON MHAYyKUMK. [IpaBuno JleHna.
DNEKTPOTEHEPATODP. CrnocoObl  MOJIy4eHHsI  DBJEKTPUYECKOM  DHEPrum.
ONEKTPOCTAHIIMKA HA BO30OHOBIISIEMBIX HCTOUHUKAX SHEPTHH.

Hemoncmpauuu.

ONEKTpHU3aLHKS TE.
JIBa poJa SIIEKTPUYECKUX 3aPAI0B U B3AUMOACHCTBUE 3aPSKEHHBIX TEIT.
YeTpoiicTBO M ACHCTBUE HIIEKTPOCKONA.
DNEKTPOCTATHYECKAS UHAYKLIUS.
3aKOH COXPAHEHUS HIIEKTPUYECKHUX 3aPSI0B.
[TpOBOTHUKM U IUDTIEKTPUKH.
MopaenupoBaHUE CUIIOBBIX JIMHUN JEKTPUUECKOTO MO,
HWCTOYHUKHN TOCTOSHHOTO TOKA.
JIeHCTBUSA BIEKTPUYECKOTO TOKA.
. DNEKTPUUYECKHANA TOK B KUIKOCTH.
. "a30BbI# paspsn.
. 3Mepenue Cuiibl TOKa aMIEPMETPOM.
. U3MepeHne 3neKTPUYECKOTO HAPSHKEHUS BOJIBTMETPOM.
. Peocrar u Marasun COnpoTHBICHHIA.
. B3aumoaencTBiue NOCTOSHHBIX MATHUTOB.
. MoaenupoBaHUE HEBO3MOKHOCTH PA3IETICHUS TIOJIFOCOB MATHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MopaenupoBaHUE MArHUTHBIX TIOJIEH TOCTOSSHHBIX MATHUTOB.

OneiT Operena.

MarsuTHOE MoJje TOKa. DJIEKTPOMArHuT.

JIeiCTBME MArHUTHOTO TOJIS HA IPOBOJAHKUK C TOKOM.

DNEKTPOABUIATEND IOCTOSHHOTO TOKA.

HccenenoBanue sBIEHUS JIEKTPOMArHUTHON WHIYKLIHH.

Oneitel Dapanes.

3aBUCUMOCTb HAIPABICHUS WHAYKIMOHHOTO TOKAa OT VYCJIOBHHA €ro
BO3HMKHOBEHUSI.

DNEKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnuvie pabomout u onvimeol.

1.
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10.
11.

12.

13.

14.

15.

16.

OnbITel 1O  HAOMIOAEHUIO DJIEKTPU3ALMKU TEA MHAYKIWEH U TpH
COMPUKOCHOBEHUH.

HccnenoBanne ACHCTBUS 3IEKTPUYECKOTO TOJIE HA MPOBOJHUKA U
JURJICKTPUKH.

COopka u npoBepka padOThI JIEKTPUUYECKON IIENU TOCTOSHHOTO TOKA.
H3mepeHue u perynmpoBaHUE CHITbI TOKA.

H3MepeHue 1 peryimpoBaHUE HAMPSKEHHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO YEPE3 PE3UCTOP, OT
COIMPOTHUBIIEHUS PE3UCTOPA U HANIPSPKEHUS HA PE3UCTOPE.

OMnBITHI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb ANEKTPUYECKOTO
COMPOTHBIIEHUS] MPOBOJHUKA OT €ro JUIMHBI, IJIOAAW MOMEPEUHOrO
CEUCHUS U MaTepuaa.

[TpoBepka mnpaBuna CIHOXKCHHS HANPSOKEHWH MPH  MOCIEA0BATEIILHOM
COCIMHEHNH JIBYX PE3UCTOPOB.

[TpoBepka mpaBwia [Uisl CHJIbI TOKAa MPH MNAPaIETIbHOM COCAWHCHHUU
PE3UCTOPOB.

Onpenenenne padoThl SNEKTPUUECCKOr0 TOKA, UAYIIETO YEPE3 PEIUCTOP.
OnpeneneHne MOUIHOCTH  BJIEKTPUYECKOTO TOKA, BBLACIAEMON Ha
pE3UCTOPE.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO 4YEPE3 JIAMIOYKY, OT
HaMpPsHKEHAS HA HEH.

Onpenenenue K111 HarpeBarens.

HccnenoBanue MarHUTHOTO B3aMMOACHCTBUS MOCTOSTHHBIX MArHUTOB.
HM3yyeHne MarHUTHOTO TOJiE TIOCTOSHHBIX ~ MarHUTOB TpU  MX
OOBEIMHEHUY U PA3JICIICHHN.

HccnenoBanune neHCTBUS IIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.



17. OnbITBI, JEMOHCTPUPYIOILME 3aBUCHUMOCTh CHJIBI  B3aUMOACHCTBUS
KarylIKH ¢ TOKOM M MarHhta OT CHJIbl TOKAa W HampaBiICHUS TOKa B
KaTyIlIKe.

18. I3yuyeHue AeiCTBUA MAarHUTHOTO I0JIs HA POBOAHUK C TOKOM.

19. KoHCTpyHpoBaHue U U3ydeHUE PadOThI 3JIEKTPOABUTATEIS.

20. M3mepenne KT/ snekTpoaBuratesibHONW yCTaHOBKU.

21. OmBITBL IO  MCCIICAOBAHUIO SBICHUS JJICKTPOMArHATHONW WHIYKLMU:
UCCIIEOBAHAE W3MEHEHUIM 3HAYEHWsT W HANpPaBIE€HHUS WHIYKLUOHHOIO
TOKA.

9 KVIACC

Pasznen 8. Mexannuyeckue siBJIeHHsI.

Mexannueckoe JBWKECHME. MarepuasibHass Touka. (Cucrema OTCUéTA.
OTHOCHUTENIBHOCTh MEXAHWUYECKOTO JBWKEHUS. PaBHOMEPHOE NPAMOJIUHEHHOE
JBWOKEHME. HepaBHOMEPHOE NMPAMOIIMHENHOE NBW)KEHHE. CpEeNHssl U MTHOBEHHAS
CKOPOCTb TENa NP HEPABHOMEPHOM JIBHYKEHUU.

YckopeHue. PaBHOYCKOPEHHOE MNpsSMOJIMHERHOE JBHKeHUE. (CBOOOIHOE
nageHue. OneiTel ['amues.

PaBHOMEPHOE NBMKCHHME MO OKPYXHOCTH. llepmoa u dactora oOpauicHws.
JIunelinas u yrioBast CKOPOCTU. LIEHTPOCTPEMUTENBHOE YCKOPEHHE.

Ilepsriii 3akoH HerotoHa. Bropoii 3akoH HerotoHa. Tpetuit 3akoH HbroTOHA.
[IpyHIMTO CYNIEPIO3ULIANA CHIL.

Cwta ynpyroctu. 3akoH ['yka. Cusia TpeHHS: CHAJIa TPEHUS CKOTBKEHUSI, CUITA
TPEHUS TIOKOS, IPYTUE BBl TPEHUSI.

Cuna TSHKECTM M 3aKOH BCEMHMPHOTO TSATOTEHHS. YCKOPEHME CBOOOIHOIO
nageHus. JBwkenue turaner BOkpyr ConnHua. IlepBas kocMuueckas CKOPOCTb.
HesecomMoCTh U EPErpy3KH.

PaBHOBecne matepuanbHOH TOUKK. AOCONIOTHO TBEpHOE Teno. PaBHOBecHe
TBEPAOTO TEJA € 3aKPEIVIEHHON OCBIO BpaleHusi. MOMEHT Cubl. LIEHTD TSKECTH.

Wmnynec tema. M3menenne mmiynbca. UMIyaec cuiibl. 3aKOH COXPAHEHUS
UMITYJIbCA. PEAKTUBHOE IBUKEHUE.

Mexannueckass padoTa W MOIIHOCTh. PaboTa Cua TSOKECTH, YOPYTOCTH,
TpeHusl. CBsI3b SHEPrUU U paboThl. [loTeHIMANBHAS SHEPTUS TENA, MOJHATOrO Hal
MOBEPXHOCTHIO 3eMIH. [[0TEHIMaNbHas SHEPTU CKAaTOM npykuHbl. KnHeTHueckas
sHeprus. TeopeMa 0 KMHETUYECKOW SHEPruH. 3aKOH COXPAHEHMS MEXAHWYECKON
SHEPIUH.

Hemoncmpauuu.

1. HaGnroneHne MEXaHMYECKOro IBHXKEHUS TE€NIA OTHOCHTEIBHO PA3HBIX TEN

OTCHUETA.
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8.
9.

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

CpaBHeHME TyTEH M TPACKTOPWUW MBHMKEHUS OJHOTO WM TOTO K€ Tena
OTHOCHTEJILHO Pa3HBIX TEJl OTCUETA.

H3MepeHue CKOPOCTH U YCKOPEHHS MPAMOJIMHERHOTO TBUYKEHHSI.
HccenenoBanne Npu3HakoB PaBHOYCKOPEHHOTO ABHYKECHUS.

HabmroneHne NBHKEHHS TENA IO OKPY>KHOCTH.

HaGnroneHne MexaHnYeCKuX SIBIICHUH, MPOUCXOIAIINX B CUCTEME OTCUETA
«Tenexxka» Tpu €€ pPAaBHOMEPHOM MW YCKOPEHHOM  JIBH)KEHUU
OTHOCHTEIIbHO KaOWHETA (PU3UKH.

3aBHCHMOCTb YCKOPEHHS Tejla OT MACCHl Tella W ACHCTBYIOLIEH HA HETO
CHJIBL

Habmronenne paBeHCTBa CUIT TPYU B3aMMOACHCTBUM TEL.

H3MeHeHne Beca Tefla TpA YCKOPEHHOM JIBUYKEHHH.

[lepenaya uMIysibca Mpyu B3aUMOJICHCTBUM TE.

[TpeoOpa3oBaHust SHEPTUU NIPU B3AUMOJCHCTBHH TEN.

CoxpaHeHHEe UMITYJIbCA TPH HEYNPYTOM B3aUMOACHCTBUH.

CoxpaHeHHE UMITYJIbCA TPH A0COTOTHO YIPYTOM B3aUMOACHCTBUN.
HabGnronenne peakTHBHOTO JBUKCHHSI.

CoxpaHeHHE MEXaHUYECKOH SHEPTAX TPU CBOOOTHOM MAJCHHH.
CoxpaHeHHE MEXaHUYECKOH SHEPTUH MPU ABM>KCHUM TeEJa MO ACHCTBUEM
PY>KUHBIL

Jlabopamopnuvie pabomout u onvimol.

1.

KoHcTpynpoBanue Tpakta [Uisi pa3roHa M JAJbHEHIIEr0 PAaBHOMEPHOIO
JBW>KCHUS LIAPUKA WK TEIECHKKH.

OnpeneneHue cpeaHEld CKOPOCTH CKOJIbKEHUS OpycKa WM JBUXKEHUS
[IapyKa 110 HAKIIOHHOM IJTIOCKOCTH.

OnpeneneHne yCKOPEHUsT Tejla MPU PAaBHOYCKOPEHHOM JBWKCHHH T10
HaKJIOHHOM IJTIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IMYTH OT BPEMEHUW TNMPH PABHOYCKOPEHHOM
JIBUKEHNU 0€3 HAYaJIbHOH CKOPOCTH.

[TpoBepka THWMOTE3BL: €CIM MPU PABHOYCKOPEHHOM JIBHXKEHUM 0€3
HAYaJbHOW CKOPOCTM MYTH OTHOCSTCS KAaK PsAA HEYETHBIX YHUCEIN, TO
COOTBETCTBYIOIIUE NPOMEKYTKHA BPEMEHH OJMHAKOBBHI.

HccnenoBanne 3aBUCMMOCTH  CHJIBI  TPEHMSI CKOJIBXKEHWST OT  CHIIBI
HOPMAJIBHOTO JABJICHUS.

Onpenenenne Ko3PpPUIMEHTA TPEHUS CKOJIBKECHUS.

Onpenenenue :KECTKOCTH NPYKUHBL.

Onpenenenne paboThl CHJIBI TPEHUS MPU PABHOMEPHOM JIBHXKEHUM TENA
10 TOPU30HTATLHOM MOBEPXHOCTH.



10. Onpeneneaue padoTBl  CWIBI  YIOPYrOCTH MPU  MOABEME TIpy3a ¢
UCIOJb30BAHUEM HETIOBUKHOTO U MOJABUKHOTO OJIOKOB.

11. MI3y4eHune 3aK0Ha COXPAHEHUSI SHEPTHH.

Paznen 9. Mexann4deckue Koj1e0aHusi U BOJIHBI.

KonebarensHoe neukeHne. OCHOBHBIE XapPAKTEPUCTUKU KOJIEOaHWI: IEPHO,
4YacToTa, aMITUTY1a. MareMaTnyeckuii U NpyKUHHbIA MasTHUKH. [IpeBpamenue
SHEPrUM MPU KOJICOATETEHOM JIBHYKEHUH.

Jaryxaomme — koscOanus.  BbeHyXaeHHble — KoneOanusa.  Pe3onaHc.
Mexannueckue BOJHBL. (CBOWCTBA MEXAHMUYECKWX BOJH. [IpomonbHblE W
NOMEPEYHbIE BOJHBL. J[MMHA BOJHBI M CKOPOCTb €€ PaCHpPOCTPAHCHUS.
MexaHW4YeCKUE BOJIHBI B TBEPAOM TEJIE, CEHCMUYECKUAE BOJTHBI.

3ByK. ['poMKOCTB 3ByKa W BbicOTa TOHA. OTpakeHue 3Byka. MH(ppa3Byk u
YJIBTPa3BYK.

Hemoncmpauuu.

1. HaGmronenuwe konicOaHWii Tem Mmoja JCHCTBUEM CWIIBI TSOKECTH M CHJIBI
YIPYTOCTH.

HaGnronenune konebanmii rpy3a Ha HUTH U HA MPY>KHAHE.
HaOntonenue BeIHYKIEHHBIX KOJI€OaHW 1 pe30HaHca.
PacnpocTpanenre npoAoabHBIX M MOTIEPEYHBIX BOIH (HA MOJIEIH ).
HabGnronenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
. AKyCTUYECKMIA PE30HAHC.
Haﬁopamopnbte padomsl u onvimol.
1. OnpeneneHue 4YacTOoThl W MEpUojJa  KoJeOaHWH MaTeMaTU4yecKOro
MasiTHUKA.

2. OnpeneneHue 4acTOThl M MEPUOAA KOJICOaHW MPY>KUHHOTO MASTHHUKA.

3. HccnenoBanue 3aBUCMMOCTH NEPUOAA KOJIEOAHUI MOABEMICHHOTO K HUTH

rpy3a OT AJUHBI HUTH.
4. HccnenoBanue 3aBUCHMOCTH NIEPUOAA KOJEOAHWI MPY>KUHHOTO MasiTHUKA
OT MacChI Ipy3a.

5. IlpoBepka HE3aBUCMMOCTH NEPUOAA KOJeOaHUil rpy3a, MOABEHICHHOTO K
HUTH, OT MACCHI IPy3a.

6. OmbITBI, JEMOHCTPUPYIOIIME  3aBUCHMOCTh  NEpUOAA  KoneOaHmid
NPYKMHHOTO MasATHUKA OT MACChI FPy3a M >KECTKOCTH MPY>KUHBI.

7. H3Mepenue yCKOpeHHst CBOOOTHOTO MAICHHSI.

Pazpaen 10. DiekTpoMarHuTHOE NOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBL

ONEKTPOMArHUTHOE  TOJIE.  DIEKTPOMAarHuTHeIE  BOJNHBL.  CBOWCTBA
ANEKTPOMArHuTHBIX BOJIH. [llkama >meKkTpoMarHUTHBIX BOJH. Hcmonb3oBaHue
ANIEKTPOMATrHUTHBIX BOJIH JJIsi COTOBOM CBSI3H.
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DNEKTpOMAarHuTHas npupona csera. CKOpoCTh cBeTa. BOMHOBBIE CBOWMCTBA
CBETA.

Hemoncmpauuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamophuvie pabomut u onvimol.

1. M3ydeHue CBOWCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBK) MOOWIBHOTO

TenedoHa.

Pasznen 11. CBeTroBbIe SIBJICHHSL.

JlyueBas  mopmens  csera.  Mcrounmkm  ceera.  [IpsamosmHeitHOe
pacnpoctpanenue ceera. 3arMmenust Comuua u Jlynel. Otpaxenue cera. [1nockoe
3€pKao. 3aKOH OTPAKECHHUSI CBETA.

[Ipenomnenue cBeTa. 3aKOH MpPENOMIICHUs cBerta. [I0JIHOE BHYTpEHHEE
OTPAXEHUE CBeTa. VMCMONB30BAHME TMOJTHOTO BHYTPEHHETO OTPAKCHHUS B
ONTAYECKUX CBETOBOJAX.

Jlunza. Xom nyweit B JsmH3e. OnTuyeckas cucrtema (poToarmapara,
MHUKPOCKOIIA M Tejeckona. ly1a3 Kak onTuyeckas cuctema. biM30pyKoCTh
JTANBHO30PKOCTb.

Paznoxxenune Oenmoro cBera B chnektp. Omnbitel HetoToHa. CroskeHue
CIEKTPAIBHBIX IBETOB. J(MUcniepcus CBeTa.

Hemoncmpauuu.

[IpssMONMHEHHOE PACTIPOCTPAHEHUE CBETA.

OrpaskeHue cBera.

[Tony4yeHne n300paXxeHHid B MIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.

IIpenomnenue ceera.

OnTrYeCcKuii CBETOBOJI.

Xon nydeid B coOMparoniei mH3e.

X0 ny4ei B pacCenBaroLIeil JIMH3E.

[Tony4eHne n300paKeHHIA ¢ TOMOILBIO JINH3.

[TpuHIMn aeiicTBus goroanmnapara, MUKPOCKOMNA U TEJIECKOIA.

10. Moaens riiasa.

11. Paznosxenue 6enoro cBera B CIEKTP.

12. [TonyueHue Oenoro cBeTa Npu CIOKEHUH CBETA PA3HBIX LIBETOB.

Jlabopamopnuvie pabomout u onvimeol.

1. HccnenoBanue 3aBUCUMOCTH YIJla OTPAKEHUS CBETOBOIO Jyda OT yIJia
MAJCHUS.

2. M3ydeHune XapakTepUCTUK H300PAKEHUS TPEAMETA B IJTIOCKOM 3€pKAJIE.

3. HccmenoBanue 3aBUCHMOCTH yIia MPENOMIIEHMS CBETOBOIO Jiy4ya OT YIJIa
MAJCHUS HA TPAHULE «BO3MYX—CTEKIIO).
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4. TlonydeHnue n300pakeHU ¢ MOMOIIBbI COOUPAIOIIEH JIMH3HI.
Onpenenenne (POKYCHOTO PACCTOSIHUS M OMTHYECKON CHITBI coOMparouiei
JIMH3BI.

6. OMNBITHI MO PA3IOKEHAIO OEIOr0 CBETA B CIEKTP.

7. OnpITbl O BOCHPUSTHIO LBETA MPEAMETOB MPH WX HAONIOACHHH 4Epe3
LBETOBBIC (PUITBTPHI.

Paszpnen 12. KBaHTOBbBIC SIBJICHUS.

OnsbiTel Pe3epdopaa u mimanerapHas moaenb aroma. Mojaens aroma bopa.
Hcnyckanue u mornouieHue ceeta aroMoM. KBaHThL. JIMHEHYaThIE CIIEKTPBI.

PannoaktuBHOCTh. Anbda, OeTa- U ramma-usnydcHus. CTpPOEHUE aTOMHOTO
aapa. HyxioHHas wmoxaens aroMHOro suapa.  Msorombel.  PaagnoakTuBHBIE
npeBpauicHus. [leproa monypacmnaga aTOMHBIX SAEP.

SnepHble peakiyu. 3aKOHbI COXPAHEHMs 3apsJ0BOTO W MAacCOBOTO YMCEIL
OHeprusi CBs3M aTOMHBIX saep. CBsi3p Macchl M SHEPruu. Peakuuu cuHTE3a |
nenenus saep. Microunnku sueprum CosHIA U 3BE3 .

Snepnas sHepreTuka. JIeHCTBUS PAIMOAKTUBHBIX W3JIYYCHWH HA >KUBBIE
OpPTraHU3MBI.

Hemoncmpauuu.

1. CHeKTpel U3yUYEHUS U MOTJIOIICHHUS.

2. CHeKTpsl pa3jMyYHbIX Ta30B.

3. Cnekrtp BoAopoa.

4. HalOnroneHue TpekoB B kamepe BumibcoHa.

5. Pabora cuéTunka MOHM3UPYIOIIKUX U3TYUEHUIA.

6. Perucrpanus u3nydeHus NpUPOJHBIX MUHEPAIOB U MPOIYKTOB.

Jlabopamopnuvie pabomout u onvimeol.

1. HaGnroneHue CrIomHBIX ¥ TUHENYATHIX CIEKTPOB U3y YEHUSI.

2. HccrnenoBaHue TPEKOB. M3MEPEHUE SHEPIMHM YaCTHIBI MO TOPMO3HOMY

nyTH (1o ¢otorpadusm).

3. M3Mepenue paauoakTuBHOTO (OHA.

IHoBTOpHUTEIBLHO-00001HAOIMIT MOYJIb.

[ToBTOPUTETEHO-0000IIAOIIMA MOTYJIb MPEAHA3HAYEH ISl CUCTEMAaTU3allun
U 000OmICHHMS  MPEAMETHOTO  COAEPKAaHUST W ONbITa  ACATEIBHOCTH,
nPUOOPETEHHOTO NMPH U3YUYEHUM BCETO Kypca (PHU3MKM, a TakkKe Ui OATOTOBKU K
OCHOBHOMY TOCYJAapCTBEHHOMY 53K3aMEHy MO (u3uke g 00yYarommxcs,
BbIOPABLINX 3TOT YUEOHBII MPEAMET.

[Tpy M3yYEHUU AAHHOTO MOIYJIS PEATM3YIOTCS U CUCTEMATU3UPYIOTCS BHIbI
JESATEILHOCTH, HA OCHOBE KOTOPBIX 00€CIEUMBAETCS JOCTH)KCHUE MPEIMETHBIX U
METANPEAMETHBIX ~ TUIAHUPYEMBIX  PE3yJIbTaTOB  00yueHus, (opMupyercs
€CTECTBEHHOHAYYHasi FPAMOTHOCTh. OCBOCHHME HAYYHBIX METOJOB MCCIECIOBAHUS



SBJICHUH TPUPOAbI U TEXHHUKH, OBJIAJICHUE YMEHHSAMH OOBSCHATH (PU3NUCCKHE
SBJICHUS, TPHUMCEHSSI TOJYYEHHBIC 3HAHWS, PEIaTh 3aJadd, B TOM YHCIE
KQUECTBEHHBIE U SKCIICPUMEHTAJIBHBIC.
[TpUHIMNHAATIEHO ACSITEIPHOCTHBIA XapakTeEP AAHHOTO Pa3leiia pPealnu3yercs
3@ CYET TOro, 4Yro OOYYAKIIMECS BBIMOJHAKOT 33JaHUS, B KOTOPBIX WM
peIaracTcs:
HA OCHOBE IOJIYYCHHBIX 3HAHWW pACMO3HABaTh M HAYYHO OOBACHATH
(U3nYECKUE SBICHUS B OKPY KAIOLIEH MPUPOAC U OBCETHEBHOM JKU3HM,
UCIOJIb30BaTh HAYUYHBIE METOJIbI UCCIICIOBAHUS (PU3HUECKUX SBJICHUI, B TOM
YHCJIE /I TPOBEPKHU TMIIOTE3 M MOJYUYEHUSI TEOPETUUYECKUX BBIBOJIOB,;
OOBSCHATh HAYYHBIC OCHOBBI HAmMOOJIEE BAXKHBIX JOCTHXKEHUH COBPEMEHHBIX
TEXHOJIOTHA, HATPUMEP, TPAKTHYECKOIO UCIOJIb30BAHUS PA3IMYHbBIX HCTOYHUKOB
SHEPruv Ha OCHOBE 3aKOHA MPEBPALICHUS U COXPAHCHHS BCEX M3BECTHBIX BUOB
SHEPrUU.



IHHJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YUYEBHOI O
HPEAMETA

H3yuenne Ppu3nkn Ha ypOBHE OCHOBHOTO 001IEro 0Opa3oBaHUsl HANPABIEHO

Ha JOCTHKCHHUE JIMYHOCTHBIX, METAMPEAMETHBIX M TIPEAMETHBIX 00pa30oBaTeIbHBIX
Pe3yJbTaToB.

B pesynbrare uydenus (pU3MKUA Ha YPOBHE OCHOBHOTO OOLIEr0 00pa3oBaHUs

y oOyyvaronierocs OyayT ¢c(OpMUPOBAHBI CIACIYOMNINE JTMYHOCTHBIE PE3YJIbTaThl B
YaCTH:

1) naTpuOTHYECKOro BOCIMTAHHS:

— MPOSABJIICHAE UHTEPECA K UCTOPHUU U COBPEMEHHOMY COCTOSTHHIO POCCUICKOMN
(u3AYECKOI HAyKH,

— HEHHOCTHOE OTHOLICHHE K TOCTHKEHUSIM POCCUICKIX YUEHBIX-(DU3HKOB,;

2) rpaskIaHCKOrO0 U 1y XOBHO-HPABCTBEHHOI0 BOCIIUTAHUS

— FOTOBHOCTh K AKTUBHOMY YYaCTHIO B 0OCY>KIEHUM OOIIECTBEHHO 3HAYMMBIX
U OTUYECKMX MpoOJeM, CBSI3aHHBIX C MPAKTHYECKUM MPUMECHEHHEM
JOCTWKCHHUIA (PU3UKH;

— OCO3HAHHME BAKHOCTHM MOPAIBHO-3TUYECKUX IPUHLHUIIOB B JACITEILHOCTH
YU4€HOTO;

3) 3CTeTHYeCKOTr0 BOCTIUTAHMS:

— BOCHPUATUE 3CTETUUYCCKUX KAUECTB (DU3NUYECKON HayKu: €€ rapMOHWYHOIO
MOCTPOEHUS, CTPOrOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOTI'0 MO3HAHMS

— OCO3HAHWE IIEHHOCTH (PM3WYECCKOW HAYKM KAk MOIIHOTO HHCTPYMEHTa
[TO3HAHKWST MHPA, OCHOBBI Pa3BUTHS TEXHOJIOTHH, BAKHEWILIEW COCTABJIAIOIICH
KYJBTYPHI;

— Pa3BUTHE HAY4YHOH JOOO3HATENBHOCTH, MHTEPECA K HCCIIECI0BATEIbCKON
NEATENBHOCTH,

S) ¢opmupoBaHusi  KYJbTYpPbl 3I0POBbSI H  3MOLHOHAJIBHOIO
Os1aronoJry4ust:

— OCO3HaHME LEHHOCTH Oe3omacHoro ofpa3a >KM3HH B COBPEMEHHOM
TEXHOJIOTMYECKOM MHPE, BAXKHOCTH NPAaBWJ O€30MaCHOTO TMOBEICHUS HA
TPAHCIOPTE, HA JOPOTAX, C BJICKTPUYECKHUM U TEIUIOBBIM OOOPYIOBAaHUEM B
JOMAIITHAX YCITOBUSX;

— Cc(OPMUPOBAHHOCTh HABBIKA PEQUICKCHM, MPHU3HAHME CBOEr0 MpaBa Ha
OLMOKY M TAKOTO K€ paBa y APYroro 4eaoBeKa,

6) TPy10BOIr0 BOCIIMTAHUSL:

— AQKTUMBHOE Yy4YaCTUE B PEIICHWW MPAKTUYECKMX 331a4 (B paMKaxX CEMBH,
0o0pa3oBaTeNbHOM  OpraHM3alyiM, TOpoJa, Kpas) TEXHOJOTMYECKOH U



COLMAJIbHONW HANMPABJICHHOCTH, TPEOYOIIMX B TOM YHCIAE H (PUINYECCKHUX
3HAHWM,

e — MHTEPEC K MPAKTUYECKOMY M3YUYEHHIO TPOECCHIA, CBA3aHHBIX C (PU3HMKOIA;

e 7)3KOJOTHYECKOr0 BOCIIMTAHMS:

e — OpHUCHTALMS HA MPUMEHEHHE (PU3MUYECKUX 3HAHWNA JJI1 PEUICHMs 331a4 B
00NacTH OKPY>KAKOWIEH Cpenbl, TUIAHUPOBAHUS TOCTYNKOB M OLEHKH HX
BO3MO>KHBIX MOCIICACTBUM ISl OKPY>KArOLIEH CPEIbL,

e — OCO3HaHHE TI00AIBHOIO XapakTepa SKOJIOTMYECKUX MPOOJIEM M MyTEeH MX
peLIeHUS;

o 8) aganTanum K M3MEHSIOIIMMCS YCJIOBHSIM COLHUAJBbHOI W NPHPOAHONM
cpeabl:

e — MOTPEOHOCTH BO B3aWMOJCWHCTBAM MPH BBIMOJHCHUM WCCICIOBAHUNA W
OPOEKTOB (PU3MUECKONH HANPABJICHHOCTH, OTKPBITOCTH OMNBITY M 3HAHUSM
APYTHX;

e — TOBBILIECHWE YPOBHS CBOCH KOMIIETCHTHOCTH YEPE3 MPAKTHYECKYIO
JESATENBHOCTB;

e — NOTPEOHOCTH B (POPMUPOBAHUM HOBBIX 3HAHWI, B TOM YHCIIE (POPMYJIMPOBATH
UJCH, TOHITHS, TUIIOTE3bI O (PU3HUECKAX OOBEKTAX U SBJICHUSX,

e — OCO3HAHME ACPUIUTOB COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH B 00J1aCcTH
($u3nKu;

e — TUIAHWPOBAHME CBOCTO PA3BUTHS B NPHOOPETEHUM HOBBIX (PU3NUYECCKHUX
3HAHUM,

e — CTPEMJICHUE AHATTU3UPOBATH W BBISBIISITH B3aUMOCBSI3M IPUPOIbL, OOLIECTBA U
SKOHOMHMKH, B TOM YMCJIE ¢ UCMIOJB30BAHUEM (PU3NUYECKUX 3HAHUIA,

e — OIEHKA CBOMX [JEUCTBHM ¢ Y4Y€TOM BIIMSHHAS HAa OKPYIKAKOIIYIO CpEANy,
BO3MOKHBIX [JIOOATBHBIX MOCTIEACTBUM.

METAIPEIMETHBIE PE3YJIBTATDBI

B pesynbrare ocBoeHHs MporpaMMbl MO (PU3UKE HAa yPOBHE OCHOBHOTO
oOmero oOpa3oBanus y o0ydaromerocss OyayT cpopMUpOBaHEI MeTanpeaAMeTHbIe
pe3yJbTaThl, BKIIOYAIOIINE M03HABATEIbHBIC YHUBEPCAIBHBIC YUCOHBIC NEHCTBUS,
KOMMYHUKATHBHBIC  YHUBEPCAJbHbIC  y4eOHbIC  JCHCTBUS,  PETYJISATUBHBIC
YHUBEPCATIbHBIC YUCOHBIE NCHCTBUS.

Ilo3naBaTe/ibHBbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eiicTBUSI

bazoBbie Jjornueckue aelicTBUA:



eBBISIBJISITH M XapPaKTEPU30BaTh CYIIECCTBEHHbIE MMPU3HAKK OOBEKTOB
(sIBJICHHAN);

e YCTAHABJIMBATH CYLIECTBEHHbIM MPU3HAK KJIACCU(PUKAILMKA, OCHOBAHUS s
0000LIEHHS U CPABHEHMS,

o BBISIBJISITh 3AaKOHOMEPHOCTH W MPOTUBOPEUMSl B PacCMaTpUBAEMbIX (haKTax,
JAHHBIX U HAOMIOJCHUSX, OTHOCIIIUXCS K (PU3NYECKUM SBJICHUSIM;

¢ BBISIBJISITH TPUUYUHHO-CIICACTBEHHBIE CBS3M MPU M3YYCHUU (DPUBMUYECKUX
SIBJICHWI U MPOLIECCOB, A€aTh BBIBOJbI C UCMOJIB30BAHUEM ACTYKTUBHBIX
U UHAYKTUBHBIX YMO3AKJIIOUEHUH, BBIABUTATh TUIIOTE3bI O B3aUMOCBS3IX
(PM3UYECKUX BEJIMYMH;

* CAMOCTOSITEIBHO BBIOMPATH CIIOCOO pelieHus yueOHol (puznueckoii 3amaun
(CpaBHEHUE HECKOJBKMX BAPUAHTOB PEIICHWS, BBIOOp HamboJiee
HNOJIXOASIIETO ¢ YYETOM CAMOCTOSTENBLHO BhIIETICHHBIX KPUTEPUEB).

ba3zoBble nucciienoBaTebCcKue AeiiCTBUS:

* UCTIOJIb30BATh BOMPOCHI KaK MCCIIEI0BATEIbCKII HMHCTPYMEHT MO3HAHMSI,

* IPOBOJIUTH MO CaMOCTOSITEILHO COCTABJICHHOMY TUIAHY OTBIT, HECIOKHBIH
(U3NYECKUIl SKCIEPUMEHT, HEOOMBIIOE WCCACAOBAHUE (PUBHUYECKOTO
SIBJICHMUSI,

¢ OIICHMBATh HA MPUMEHUMOCTH M  JIOCTOBEPHOCTH  MH(pOPMALHIO,
NOJYYCHHYIO B XOJIE MCCIICIOBAHMUS UIIM KCIIEPUMEHTA,

e CAMOCTOSATEIBHO (POPMYJIMPOBATh O0OOOUIEHUS W BBIBOJBLI MO pE3yjbTaTam
IPOBEAEHHOTO HAOIOACHUS, ONbITA, UCCIICIOBAHUS;

« IPOTHO3UPOBATh  BO3MOKHOE  JayibHElliee  pa3BuTHEe  (QU3MYECKUX
POLIECCOB, a TAKXKE BBIABUIaTh MPEANONOKEHHS 00 UX PA3BUTHUH B HOBBIX
YCJAOBUSX M KOHTEKCTaX.

Pabora ¢ nnopmanueii:

o IPUMEHSTh PA3TUYHBICE METOJbI, MHCTPYMEHTHI M 3aMpOChl MPH MOUCKE U
orOope MH(pOpPMaUWU WIA JAHHBIX C YYETOM MNPEMIOKECHHON yueOHOH
(hu3MYECKOi 3a1a4u;

* AHAIM3MPOBATh, CUCTEMATU3UPOBATh M HMHTEPIPETUPOBATH HH(POPMALIUIO
Pa3IMYHBIX BUAOB U (HOPM NPEACTABICHHUS;

¢ CAMOCTOSITEJILHO ~ BBIOMpATh  ONTUMAJBHYIO  (QOpPMY  TMPEACTABJICHUS
UHPOpPMALIMM M WUIIOCTPUPOBATh PELIACMbIC 3aa4d  HECJIOKHBIMHU
cXeMaMH|, JruarpaMmMamMu, HHOH rpadukoil 1 UX KOMOMHALIUAMMU.

KoMMyHHUKATHBHBbIE YHUBEPCAJIbHbBIE YUeOHbIe AeiiCTBHUSI:

eB XOJ€ OOCYXJCHHS y4eOHOro Marepuana, pe3yjabTaTOB JIAOOPATOPHBIX
padoT U MPOEKTOB 33aBaTh BOMPOCHI MO CYIIECTBY 0OCYKIAEMON TEMBI U
BBICKA3bIBATh WJICH, HAICJICHHBIE HA PELICHUE 3aJaud U MOJJCPKAHUE
OnaroKenaTeaILHOCTH OOIICHUS,



e CONOCTABJISITh CBOM CY>KICHUS C CY>KICHUSIMU IPYTHX YYACTHUKOB MANOra,
OOHapy>KMBaTh PA3JIMYAE U CXOACTBO MO3UILIMIA,

e BBIP@KATh CBOK TOUKY 3PCHHUS B YCTHBIX W MUCbMEHHBIX TEKCTAX;

o MyOJIMYHO TPEICTABIATh PE3YJIBTATHI BBIMOJHEHHOTO (PU3NYECKOTO OIbITA
(3KCIEpUMEHTA, UCCIIEIOBAHMS, IPOCKTA),

 IOHUMATh U KCIOJIB30BATh MPEUMYLIECTBA KOMAHIHOW W WHINBUAYIBHON
paboTHI IPU PELIEHUN KOHKPETHOM (PU3NYECKON TPOOIIEMBI,

o IPUHUMATH LIEJIM COBMECTHOM NEATEIBHOCTH, OPraHU30BbIBATh ACHCTBHS 1O
€€ JIOCTIDKCHWIO: PacOpelesisaTh poyd, OOCYKIaTbh MTPOLECCH W
PE3YJITaThl COBMECTHOM pabOoThI, 0000IAaTh MHEHU S HECKOJIbKUX JTFOJIEH;

* BBITIOJIHATH CBOK 4acTh PabOThI, AOCTHIas Kaue€CTBEHHOTO pe3yJibTara Mo
CBOCMY HAMPABICHUKD M KOOPAMHHUPYS CBOM JACHCTBHS C JAPYTUMH
YJIEHAMU KOMAH/IbI,

* OLICHMBATh KAYECTBO CBOET0 BKJIAJa B OOMIMIA MPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENTLHO CPOPMYITMPOBAHHBIM YUYACTHUKAMH B3aUMOICHCTBHSI.

PeryasiTuBHbIC YHUBEpPCAJbHbIE Y4eOHbIC AeiHCTBHS

Camoopranuzanusi:

* BBISIBJISATH TPOOJIEMBI B )KU3HEHHBIX M YUEOHBIX CUTYAlUsAX, TPEOYOLIMX IS
peteHust PU3NYECKUX 3HAHMIA,

¢ ODHCHTUPOBATBCA B PA3IMYHBIX  MOAXO0JAaX  NPUHATHS  PEUICHUN
(MHIMBUAYATbHOE, MPUHATHE PEIICHUS B TPYMIE, MPUHATHE PEIICHUH
Ipymmnoii);

¢ CAMOCTOATENBHO COCTABJIATh AJTOPUTM PEIICHUS (PU3NUYCCKON 3a1a4M WIH
IUIAHA MCCIICOBAHUS C YYETOM MMEKOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOJKHOCTEM, apryMEHTAPOBATH IMPeUIaracMbIe BAPUAHTHI PEILICHUN,

e IENATh BEIOOP M OpaTh OTBETCTBEHHOCTH 3a PELICHHUE.

CaMOKOHTPOJ/Ib, SMOLHOHAJILHBII HHTEJJICKT:

e 1aBaTh A/ICKBATHYIO OLICHKY CUTYALlMH U MPEAIAraTh IUIAH €€ U3MEHEHUS,

¢ OOBSACHATh  MPUYMHBI  JOCTWKCHHMsS  (HEHOCTHIKEHUSI)  PE3YJIbTaTOB
JESATEILHOCTH, 1ABATh OLICHKY MPUOOPETEHHOMY OTIBITY,

¢ BHOCUTb KOPPEKTHBBI B JEATEIBHOCTh (B TOM YHMCJIE B XOJ BBIMOJHCHHS
(U3NYECKOr0  MCCIEAOBAHMS WM NPOEKTa) HA OCHOBE HOBBIX
OOCTOATENBCTB, M3MEHUBLIMXCA CUTYalWi, YCTAHOBJIEHHBIX OLIMOOK,
BO3HHUKIINX TPYIAHOCTEN,

e OLICHMBATh COOTBETCTBUE PE3YJIBTATA LIEJIA U YCIIOBUSIM,

e CTaBUTH CeOs HA MECTO APYTOro 4YeJIOBEKA B XOJE CIOPA WIKA AUCKYCCUHU Ha
HAYYHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHHUSI U JIOTHKY IPYroro;



« IPU3HABATH CBOE MPABO HA OLIMOKY MPH PEMICHUH (PU3HUECKHUX 3a/1a4 WIH B
VTBEPKICHUASX HA HAYYHBIE TEMBI U TAKOE 7K€ MPABO APYTOTrO.

HPEAMETHBIE PE3YJIBTATDBI

K xoniy oOyueHus B 7 kj1acce MpeaAMETHBIC PE3YJIbTaThl HA 0A30BOM YPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y O0YUAOIIMXCS YMECHHUIA:

* ACIOJIB30BATh MOHATUS: (PU3NYECKUE U XUMUYECKUE SBJICHUS, HAOIOICHUE,
AKCIIEPUMEHT, MOJEIb, TUNIOTE3a, €AUHUIBI (PU3HYECKUX BEIMYHH, aTOM,
MOJIEKYJIA, arperaTtHble COCTOSIHMSI —BewlecTBa  (TBEPOOE, JKHUIKOE,
razo00pa3Hoe), MEXaHUUYECKOE JBUKEHUE (PABHOMEPHOE, HEPAaBHOMEPHOE,
OPSIMOJIMHEHHOE), TPACKTOPUs, PABHOACHCTBYIOMIAs CHiIa, aehopManus
(ynpyras, IiacTH4ecKas ), HEBECOMOCTb, COOOIIAIOIIUECS COCY/IbI,

e paznuath siByicHUS (AUQ @ y3usi, TEMIOBOE BUXKCHUE YaCTHI[ BEUICCTBA,
PAaBHOMEPHOE  JIBWKEHHME, HEPABHOMEPHOE  JABW)KCHUE, WHEPLHS,
B3aMMOJCHCTBHE TEJ, PABHOBECUE TBEPABIX TEN C 3aKPEIIEHHOH OCHIO
BpalllCHUs, TNepeaavya AaBJICHHUS TBEPABIMU TENAMH, S>KUAKOCTSIMH W
razamy, arMocepHOe€ JABICHHWE, IUIABAHWUE TeEJ, MPEBPAILCHUS
MEXAHUYECKOM SHEPrUM) MO OMHMCAHWUIO MX XaPAKTEPHBIX CBOHCTB WM Ha
OCHOBE OIBITOB, ACMOHCTPUPYIOIIUX TaHHOE (PU3NUECKOE SIBIICHUE,

e pACNO3HABATh  MPOSIBJICHHE  M3YYEHHBIX  (U3MYECKUX  SIBJICHUNA B
OKPY’>KalIIEM MHUPE, B TOM YHUCIE (PU3MYECKHE SBJICHUS B MPUPOJE:
OPUMEPHl ABWXKCHUS C PA3TUYHBIMU CKOPOCTSMH B >KMBOH M HEKHMBOW
OPUPOJE, ACHCTBHE CHJIBI TPEHHS B NPUPONE W TEXHUKE, BIIASHUE
aTMOC(EepHOro TABIECHMS HA JKABOH OPraHu3M, IUIABAHWE PHIO, pblYard B
TEJIC YEJIOBEKA, MPU 3TOM MEPEBOANTH MPAKTHUECKYIO 3aa4y B YUECOHYIO,
BBIICTISATh CYLIECTBEHHBIE CBOWCTBA (PU3HAKH ) PU3NUYECCKUX SIBJICHMIA,

* ONTUCHIBATh M3YUYCHHBIE CBOMCTBA TEN W (PU3MUECKUE SIBJICHHUS, WCIOJIB3YS
(duznyecknue BeIMYMHBI (Macca, O0BEM, TUIOTHOCTH BEIIECTBA, BpPEM,
NyTh, CKOPOCTb, CPEIHSAS CKOPOCTh, CHJIA YIIPYTOCTH, CHJa TSHKECTH, BEC
TENa, CWia TPEHHs, JaBICHHE (TBEPIOTO Tena, S>KUAKOCTH, Tasa),
BBITAJIKMBAKOIIAS CHJIa, MEXaHUYECKas padoTa, MOIIHOCTb, TJIEHO CHJIBL,
MOMEHT CWJIBI, KO3(PQULUHMEHT TOJIE3HOrO JACHCTBHS MEXaHM3MOB,
KAHETUYECKAas W TMOTEHIMAIbHA SHEPrus), MPH OMHUCAHWUW TPABUIIBHO
TPaKTOBaThb  (PU3MYECKUII  CMBICT  UCHOJB3YEMBIX  BEIMYMH, MX
00O3HAYCHUs W COUHULBI (PU3NYECKUX BEIMYMH, HAXOIUTH (POPMYJIBL,
CBSI3BIBANOIIME JAHHYIO (PU3NYECKYIO BEIMYMHY C APYTMMHU BEJIMYMHAMH,
CTPOUTH rPAPUKN U3YUEHHBIX 3aBUCUMOCTEH (PU3MYECKUX BEIMYMH;

¢ XapPaKTEPU30BaTh CBOMCTBA TN, (PU3MUYECKHE SBICHUS M MTPOLECCHI,
UCIOJIB3Ys MPaBWJIa CIOKEHUsI CHJ (BIOJb OJHOM MpsMOi), 3akoH ['yka,



3akoH [Tackans, 3akoH Apxumena, MpaBUIO PaBHOBECUsl priyara (0710ka),
«30JI0TOE MPaBWJIO» MEXAHHMKHM, 3aKOH COXPAHEHUS MEXaHWYECKOU
SHEPruM, OPH 3TOM JIaBaTh CIIOBECHYXO (OPMYJIMPOBKY 3aKOHA W
3aMHUCHIBATH €70 MATEMATUYECKOE BBIPAKEHUE;

« OOBACHATH (PU3NUYECKUE SBJICHUS, TPOLECCH U CBOWCTBA TEJ, B TOM YHUCIIE U
B KOHTEKCTC CHTyallMii NPaKTUKOOPUEHTHPOBAHHOIO  XapakTepa:
BBISIBJISITh IPUYMHHO-CIIEACTBEHHBIE CBSI3U, CTPOUTH OOBACHEHUE M3 1-2
JIOTMYECKUX IIAaroB ¢ ONOPOi Ha 1—2 M3YyYEHHBIX CBOHCTBA (PU3NUYECKUX
SBJICHUH, PU3NUECCKUX 3aKOHA WJIA 3aKOHOMEPHOCTH,

e pelIaTh pacUETHBIC 3a4auM B 1—2 NEHCTBHS, UCNIOJIB3YS 3aKOHBI U (POPMYJIBI,
CBA3BIBAKOIIME (PU3NUYECKUE BEJIMYMHBL. HA OCHOBE aHAIM3a YCIOBHS
3aa4M  3alKMCBIBaTh KPATKOE YCIIOBWE, TMOJCTABIATH (PU3MYECKHE
BEIMYMHBI B (DOPMYJIBI U MPOBOAMTH PACYETHI, HAXOAWUTH CIPABOYHBIC
JaHHBIE, HEOOXOAUMBIE IJIl PELICHUS 33/1a4, OLECHUBATh PEATMCTHYHOCTh
NOJTyYEHHOM (PU3NUECKON BEMYMHBI,

e pacno3HaBaTh MPOOJIEMBI, KOTOPBIE MOXHO PEIIUTh NOPA  MOMOIIA
(PU3NYECKUX METOA0B, B OMMCAHUN UCCIICTIOBAHMS BBIICIIATE MPOBEPIEMOE
OPEINoONIO’)KeHUE  (TUMOTE3y),  pa3idyarTb W HMHTEPOPETUPOBATH
NOJTYYEHHBIA PE3yJIbTAT, HAXOAUTh OMMOKM B XOAC OIbITA, JENaTh
BBIBO/JIbI 10 €70 PE3YJIbTaTaM;

o IPOBOJUTH OMBITHI IO HAOMIOACHUIO PU3NUECCKUX SIBJICHUN WIH (PU3NIECKUX
CBOMCTB TeN: (pOPMYJIMPOBATH MPOBEPSIEMBIC MPEANOIOKECHUS, COOUPATH
YCTAaHOBKY W3 MPEIOKEHHOTO 000pYI0BaHUS, 3aMUCHIBaTh X0 OMNbITA U
(hopMyIMpPOBaTh BHIBO/IBI,

* BBITTOJTHATD MIPSIMBIE U3MEPEHHUSI PACCTOSIHUS, BPEMEHH, MAacChl TeJa, 00bEMA,
CWJIbI M TEMIEPATyPbl C KCIOJIB30BAHUEM AQHAJIOTOBBIX W LH(PPOBBIX
npuOOpOB, 3alKMChIBaTh TOKAa3aHUs MPUOOPOB € YYETOM 3aJaHHOMU
a0COJIFOTHOHM MOTPEIIHOCTH U3MEPEHHIA,

¢ IPOBOJUTh HMCCIIEAOBAHUE 3aBUCUMOCTH OJHOM (PU3NUECKON BEIIMUMHBI OT
APYyroil ¢ WCHOJIb30BAHUEM MPSIMBIX HM3MEPECHUH (3aBUCMMOCTH TYTH
PAaBHOMEPHO JIBHXKYILErOCsS Tela OT BPEMEHM JBHXKEHMS TENA, CHJIIbI
TPEHUS CKOJIBKEHMS OT BECa TeJa, Ka4eCTBA 00paOdOTKH MOBEPXHOCTEH TEN
Y HE3aBUCHMOCTH CHJIbI TPEHUS OT IJIOINAIN COMMPUKOCHOBEHUS TEN, CUJIIBI
YIPYTrOCTH OT YAJUHEHUS MPY>KUHBI, BBITATKABAOLICH CHIIBI OT 00BbEMA
NOTPYXEHHON YacTH Tella U OT MIOTHOCTH KUJKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH T€NA, OT NIYyOWHBI, HA KOTOPYIO NOTPYXKEHO TEINO, YCIOBUI
TUTABAHMsI TEJ, YCIOBHIA PABHOBECHS pblyara U OJIOKOB), y4aCTBOBATh B
IUIAHAPOBAHUKA  y4eOHOr0 HMCCIEAOBAaHUsA, CcOOMparb YCTAHOBKY W
BBITIOJIHATh M3MEPEHUS, CIENys MPEMJOKEHHOMY IJIaHy, (UKCHPOBATH



PE3yAbTaThl MOJIYYCHHON 3aBHCHMOCTH (DU3WYECKMX BEJIIMYMH B BHJIE
NPEUIOKEHHBIX TAOIWL W TPaduKOB, ACNaTh BBIBOABI MO PE3yJbTaTaM
UCCIICIOBAHHSI,

 IPOBOJUTh KOCBEHHBIC M3MEPEHHs (PU3UYECKUX BEIMYMH (IJIOTHOCTH
BEUICCTBA SKUAKOCTH W TBEPAOrO TENa, CUIA TPEHHS CKOJBKCHHUS,
JABJIICHUE  BO3/yXa, BBITAIKMBAIOWIAS  CHJIa, JCHCTByrOIAs  Ha
NOTPYXEHHOE B KUAKOCTb TENIO0, KOA(PPHUIMEHT TMOIE3HOrO ACHCTBUS
OPOCTBIX MEXAHWU3MOB), CIEAyS NPEUIOKEHHOW WHCTPYKUUU. TIpH
BBITIOJTHCHUMHA W3MEPEHUI COOMpaTh SKCIEPUMEHTAIBHYI) YCTAHOBKY W
BBIYKCIISATh 3HAYCHUE UCKOMOMN BEJIMYMHBI,

« COOJTFO/IaTh MPaBUJIA TEXHUKK O€30MacHOCTH MpH PadoTe ¢ JIabopaTOPHBIM
000PyAOBaHUEM,

e YKa3bIBATh MPUHLUNBI JCHCTBUS TPUOOPOB WM TEXHUYECKHUX YCTPOWCTB:
BEChl, TEPMOMETP, AMHAMOMETP, COOOINAIOIUECS COCYHAbI, OapoMeTp,
pblyar, MOJABUKHBIA W HEMOABUKHBINA OJIOK, HAKJIIOHHAS MJIOCKOCTH;

e XapPAKTEPU30BaTh  MPUHLUNBI  JCHCTBUS  HM3YYEHHBIX OPUOOPOB U
TEXHHUYECKUX YCTPOWCTB C OMOPOH HAa WX ONKMCAHWUA (B TOM YHCIIE:
NOJUIMITHAKK, YCTPOWCTBO BOAONPOBOAA, THIAPABIMYECKUI mpecc,
MaHOMETP, BBICOTOMEP, NOPLUIHEBOM HACOC, APEOMETP ), UCTIONB3Ysl 3HAHUS
O CBOMCTBax (M3WYECCKUX SBICHUH U HEOOXOAMMBIEC (PU3MUECKHAE 3aKOHBI
Y 3aKOHOMEPHOCTH,

o IPUBOJIUTH MPUMEPHI (HAXOUTh HHPOPMALIMIO O MPUMEPAX ) MPAKTUYECKOTO
UCNOJb30BaHUsl (PU3NYECKMX 3HAHWKA B TIOBCEIHCBHOM JKW3HM IS
obOecnieueHust 0€30MacHOCTM mpu  oOpallleHuM ¢ npubopamu U
TEXHUYECKAMHU YCTPOMCTBAMH, COXPAHECHHUS 3J0POBbS W COOIIOACHHS
HOPM 3KOJIOTUYECKOTO MOBEACHHS B OKPY KAKOUIEH Cpeae;

¢ OCYIIECTBIISATE  OTOOP MCTOYHMKOB WH(popmaumm B HHTepHeTe B
COOTBETCTBUM C 33JaHHBIM TOMCKOBBIM 3alPOCOM, HA OCHOBE UMEHOIIMXCS
3HAHUA M TYTEM CPAaBHCHUS PA3JIMUYHBIX HWCTOYHUKOB BBIJCISATH
uH(pOPMALMIO, KOTOpas SBISETCS MPOTHBOPEYMBONH WM MOXKET OBITH
HETOCTOBEPHOM,

* ACIIOJIB30BATh TMPHU BBHIMOJHEHUN YYEOHBIX 3aJaHWUN HAyYHO-MOMYJISIPHYIO
JUTEpaTypy  (PHU3MYECKOro  COACPXaHWs, CIPABOYHBIE MaTCpHAIIbI,
pecypebl ceth MIHTEpHET, BNaJeTh MPUEMAMH KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus HHPOPMAILIUU U3 OAHON 3HAKOBOI CUCTEMBI B IPYTYIO;

* CO3/1aBaTh COOCTBEHHBIE KPATKUE MUCBMEHHBIE M YCTHBIC COOOLIEHUS HA
OCHOBE 2—3 UCTOYHMKOB MH(pOpMaluu (PU3HUYECKOTO COACP)KAHUS, B TOM
yuciie myOnuYHO JeNiaTh KpaTKhe COOOIIEHHUS O PE3ybTarax MPOCKTOB
WIH Y4YeOHBIX HMCCIEAOBAHWH, NOPH 3TOM TPaMOTHO HMCHOJIb30BATh



W3YYCHHBII TOHATHIHBIA annapar Kypca (DPM3MKH, COMPOBOXKAATH
BBICTYIUICHUE MIPE3CHTAIIAEN;,

e[IPYU BBIMOJHEHUHA YYEOHBIX IMPOCKTOB M WCCIEAOBAHWUNA PaCIpPEIEIATh
OOSI3aHHOCTH B TPYIIE B COOTBETCTBUM C IMOCTABJICHHBIMHM 33Ja4aMH,
CIICIUTh 32 BBINOJHEHUEM I[JlaHA JACWCTBHNA, aJEKBAaTHO OLECHUBATH
COOCTBEHHBIA  BKJIaA B  JEATEIbHOCTh  TPYMIbI,  BBICTPAUBATh
KOMMYHHUKATHBHOE B3AaMMOJICHCTBHE, YUUTHIBAsI MHCHUE OKPYKAFOLIHX.

K xonuy oOyueHus B 8 kyiacce npeIMETHBIC Pe3yJIbTaThl HA 0A30BOM YPOBHE

JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y O0YUAOIINXCS YMECHHMIA:

* ACIOJIB30BATh MOHSATHS. Macca M Pa3Mepbl MOJCKYJ, TEIJIOBOC JBHKEHUE
aTOMOB M MOJIEKYJI, arPETaTHBIE COCTOSIHUS BEUICCTBA, KPUCTALIMYECCKHUE U
amop(HbIC TENa, HACBHIICHHBIA W HEHACBHIIICHHBIA Map, BIAKHOCTh
BO3[yXa, TEMIICpATypa, BHYTPEHHsSS JHEPrUsi, TEIUIOBOM JBHTraTellb,
AJIEMEHTAPHBIN SJIEKTPUYECKUIA 3apsl, SICKTPHYECKOE TMOJIE, TPOBOJIHUKH
W IABJICKTPUKH, TOCTOSHHBIN JIEKTPUYECKUI TOK, MATHATHOE TOJIE;

e pa3NMYATh SIBJICHUS (TEIUIOBOE PACHIMPEHUE M CXKATHE, TEIUIONEpeaaya,
TEIUIOBOE PABHOBECHE, CMAUYMBAHWE, KANWIUISPHBIC SIBICHUS, UCIAPEHUE,
KOHJACHCALMs, TJIABJICHUE, KPUCTAIM3aUns (OTBEPACBAHUE), KUIICHUE,
TEIonepeaavya (TEMIOMPOBOIHOCTb, KOHBEKLIUS, U3TYUYEHUE ),
ANEKTPU3ALHMS TEJl, B3AUMOJICHCTBUE 3apAI0B, ACHCTBHS 3JIEKTPUYECKOTO
TOKa, KOPOTKO€ 3aMbIKaHWE, B3aUMOJECHCTBAE MArHUTOB, ICWCTBHUE
MArHMTHOTO TOJIsI HA MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAS WHAYKLIHS)
N0 ONUCAHWID WX XapPaKTEPHBIX CBONCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIIKX JAHHOE (PU3UYECKOE SIBJICHUCE,

e paCmO3HAaBaTh  MPOSIBICHHE  M3YUYEHHBIX  (DM3WYECCKUX  SIBIICHUHA B
OKPY’>KalOIIEM MHUPE, B TOM YHUCIE (PU3MYECKHE SBICHUS B MPUPOJE:
NOBEPXHOCTHOE HATSKEHUE W KaNWUISAPHBIC SIBIICHUS B MPHUPOJAE,
KpUCTAUIBL B Tpupoje, u3nyueHue CONHIA, 3amMep3aHue BOJOEMOB,
MOPCKHE OpH3bl, 00pa30BaHUE POCHI, TYMAHA, UHES, CHETA, STIEKTPUYECKUAE
ABJICHUSL B aTtMoc(epe, SMEKTPUUYECTBO KMBBIX OPraHM3MOB, MarHUTHOE
noje 3emMiM, Apeld MoMrOCOB, POJIb MArHUTHOIO TOJS S JKA3HH Ha
3emiie, MOMIPHOE CHSIHKE, MPU 3TOM MEPEBOAUTHh MPAKTHYECKYIO 334a4y B
y4eOHYI0, BBIACIATh CYLIECTBEHHBIC CBOMCTBA (MPH3HAKK) (PU3NYECKUX
SIBJICHUM

* ONTUCHIBATh M3YUYECHHBIC CBOMCTBA TNl W (PU3MUECKUE SIBJICHUS, WCHOJIB3YS
(U3NYECKUE BEIMYMHBI (TEMIEPATYPA, BHYTPEHHSS SHEPIHS, KOJINYECTBO
TEIUIOTBI, yJEHbHAs TEIJIOEMKOCTh BEUICCTBA, VYACHbHAA TEILIOTA
IUTABJIEHUS, YJIENbHAs TEIIoTa MapooOpa3oBaHMsl, YAENbHAs TEMIOTa
CrOpaHus TOIIMBA, KOA(D(PHULIMEHT MONE3HOr0 JCHCTBUS TEMIOBOM



MAIUWHBI, OTHOCUTENIBHAS BJIAKHOCTH BO31YXa, JJICKTPUUECCKUH 3apsn,
CWJIA TOKA, JJIEKTPUYECKOE HAINPSHKEHUE, COMPOTHBICHWE NPOBOJHMKA,
YIEABHOEC  COMPOTHBIICHWE  BEHIECTBA, padoTa W MOILIHOCTH
ANIEKTPUYECKOTO  TOKA), NOPHA ONUCAHMHA TPABWIBHO  TPAKTOBATH
(U3NYECKUI CMBICTT MCHOJB3YEMBIX BEIMYMH, 0003HAYEHUS W CIUHUIIBI
(U3NYECKUX BEIIMYMH, HAXOMUTh (POPMYJIbI, CBS3bIBAIOIIME JTAHHYIO
(U3NYECKYI0 BEIMYMHY C JPYTMMH BEIMYMHAMHU, CTPOUTH TpaPuKu
W3YYCHHBIX 3aBUCUMOCTEN (PU3NUYECKUX BEJTMYHH,

¢ XapPaKTEPU30BaTh CBOMCTBA TN, (PU3MUYECKHUE SBICHUS M MPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISPHO-KAHETHYECKOH TEOPUHU
CTPOCHHSI BEIIECCTBA, MPUHLMUI CYNEPHO3ULIMH TMOJICH (HA KAYECTBEHHOM
YPOBHE), 3aKOH COXPaHEHUs 3apsaa, 3akoH OMa AJis yyacTKa UENU, 3aKOH
JUkoynsa—JleHna, 3aKkOH COXpaHEHHs DHEPruy, IpPd 3TOM  J1aBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3AlKCHIBATH €r0 MATEMATHYECKOE
BBIPOKCHHE,

¢ OOBACHATH (PU3MUECKHE MPOLECCH W CBOWMCTBA TEN, B TOM YUCIE WU B
KOHTEKCTE CHUTYalMi NPAKTUKOOPUEHTHPOBAHHOTO XapPaKTEPA: BBISABIATH
NPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 TOTMUYECKUX
1aroB ¢ Omnopoid Ha 1-2 W3yYEHHBIX CBOWCTBA (PU3MYECKUX SIBICHWIA,
(pU3NYECKUX 3aKOHOB WJIA 3aKOHOMEPHOCTENH;

e pELIATh PaCUETHBIC 3a1a4M B 2—3 ACHCTBHS, UCNIOJIBb3YS 3aKOHBI U (DOPMYJIbI,
CBA3BIBAKOIIME (PU3NUYECKUE BEJIMYMHBL. HA OCHOBE aHAIM3a YCIOBHS
3a/1a4M 3aIMChIBATh KPATKOE YCIOBUE, BBISBISATh HEAOCTATOK JAHHBIX IS
pelIeHus 3a7a4i, BBIOMPATh 3aKOHBI U (POPMYJIBI, HEOOXOAUMBIE IS €€
pELICHHs], MPOBOAWTH PACYETHl W CPABHUBATH IOJIYYECHHOE 3HAYCHHE
(pM3NYECKOI BETUYHHBI C U3BECTHBIMU JTAHHBIMH,

e pacnio3HaBaTh MNPOOJIEMBI, KOTOPBIE MOXHO PpPEIIUTh NOPA  MOMOIIA
(U3NYECKUX METOMIOB, KCIOJIb3YsS OMMCAHWE WCCIICIOBAHMS, BBIACIATH
MPOBEPSAEMOE  TPEAINOIOKEHNE, OLECHHUBATh IPABWIBHOCTH MOPSAIKA
ITPOBENCHUS UCCIIEIOBAHMS, JENIATh BBIBOBI,

o IPOBOJUTH OMBITHI IO HAOMIOJACHUIO PU3NUECCKUX SBJICHUN WIH (PU3NYECKIX
CBOMCTB T€N (KaMUJUIIPHBIC SIBICHUS, 3aBUCUMOCTb JAaBJICHUAS BO3/yXa OT
ero 00béMa, TEMIEPATYPBI, CKOPOCTH MPOLECCA OCTHIBAHUS M HATPEBAHUS
OPA U3IYYEHUM OT LBETA M3JIydaroleil (mornoumaroniei) moBEpXHOCTH,
CKOPOCTh MCHAPEHMsS BOJBI OT TEMIIEPATYPbl KMAKOCTH M IUIOIIAIU €€
MOBEPXHOCTH, DJEKTPU3ALMS TEN M B3AMMOJCHCTBHE BIEKTPUUYECKUX
3aps0B, B3aMMOJCHCTBUE TMOCTOSHHBIX MArHWUTOB, BH3YaJIU3aLMs
MAarHUTHBIX TOJIEH MTOCTOSIHHBIX MArHUTOB, JIEHCTBHAS. MAarHATHOT'O TTOJISI HA
IIPOBOJHUK €  TOKOM, CBOWCTBA  DJJICKTPOMAarHuTa,  CBOMCTBA



AJNIEKTPOABHUIaTENsl MOCTOSHHOTO TOKa): (OpMYyIMpPOBaTh MPOBEPSEMBIC
PEINOJIOKEHHUS, COOMPATh YCTAHOBKY U3 MPEIONKEHHOIO 000PYAOBAHNS,
OIKCHIBATh XOJ1 ONBITA U (POPMYIHPOBATEH BHIBOBL,

¢ BBITIOJTHATH MPSIMBbIE U3MEPEHUSI TEMIIEPATYPbl, OTHOCUTEIBLHOM BIIAYKHOCTH
BO3[yXa, CHJII TOKA, HAMNPSHKCHHUS C WCHOJB30BAHUEM aQHAJIOTOBBIX
npuOOpOB W JATYMKOB (PU3MYECKUX BEJIMUYMH, CPABHUBATH PE3YJIbTAThI
U3MEPCHUIN ¢ YUETOM 3a/1aHHON a0COTOTHON MOTrPENIHOCTH

* IPOBOJUTH HMCCIEAOBAHUE 3aBUCUMOCTH OJHON (PU3MYECKON BEJIMYMHBI OT
ApPyroii C HCHONB30BAHMEM TMPSAMBIX HW3MEPEHUH  (3aBUCUMOCTH
COMPOTHUBJICHUS TMPOBOJHWUKA OT €ro JUIMHBI, IJIOW@AH MOMEPEYHOro
CEUCHUS U YACIBbHOTO COMPOTUBRIICHUS BEMIECTBA TPOBOJIHMKA, CHIIBI TOKA,
UAYUIETO 4Yepe3 NPOBOJAHMK, OT HANPSKEHUS HA  MPOBOJHUKE,
UCCIICIOBAHUE  TMOCJICIOBATEIBHOTO W MApaUIETBHOTO  COSAMHCHUMN
NPOBOJHMKOB). TUIAHMPOBATh WCCIICIOBAHUE, COOMPATh YCTAHOBKY W
BBITIOJIHATE M3MEPEHUS, CIENys MPEMOKEHHOMY IJIaHy, (UKCHPOBATH
pe3yAbTaThl TMOJTYYCHHOH 3aBUCMMOCTM B BHJE TaONHIl W TpaduKoB,
JIeNIaTh BBIBOJBI MO PE3YJIBTATaM UCCIICIOBAHMS,

* IPOBOJUTh KOCBEHHBIE W3MEPEHMS (PU3MUECKUX BEIWYMH (YIEJIbHAS
TEIUIOEMKOCTh  BEIIECTBA, COMPOTUBICHUE NPOBOAHMKA, padota W
MOIIHOCTh 3JIEKTPUYECKOr0 TOKA). IJIAHUPOBATh W3MEPEHHS, COOMpPAThH
AKCIMIEPUMEHTATIBHYIO YCTAHOBKY, CIEAYsl MPEUIOKEHHON MHCTPYKUUH, U
BBIYHCIISTh 3HAYCHUE BEIIMYMHBI,

« COOJTFO/IaTh MPaBUJIA TEXHUKK O€30MacHOCTH MpH PadoTe ¢ JIabopaTOPHBIM
000PyAOBaHUEM;

e XapPaKTEPU30BaTh MPUHLUMNBI  JCHCTBUS  M3YYEHHBIX OPHOOPOB W
TEXHUYECKUX YCTPOWCTB C OMOPOH HAa WX omnucaHus (B TOM YHCIE:
CUCTEMA OTOIUICHUSI JOMOB, TUTPOMETP, MapoBas TypOWHA, aMIIEPMETP,
BOJIBTMETP, CUETUYMK BJICKTPUYECKON SHEPIHM, SJIEKTPOOCBETHTEIBHBIC
npuOOPkl, HArPEBATENBHBIE AIEKTPONPUOOPHI (TPUMEPHI ), NEKTPUUCCKHE
NPEIOXPAHUTENH, SJIEKTPOMArHHT, HJIEKTPOJABHUIaTENb MOCTOSSHHOTO TOKA),
WCIOJIb3Ysl 3HAHMS O CBOWCTBAX (PM3MUYECKUX SIBICHUN W HEOOXOIMMBIC
(pU3NYECKNE 3aKOHOMEPHOCTH,

e paCNO3HABaTh NPOCTBIE TEXHUYECKHE YCTPOWCTBA M W3MEPHUTEIIBHBIE
opuOOpbl MO CXeMaM M CXEMAaTUYHBIM PUCYHKaM  (KMIKOCTHBIN
TEPMOMETP, TEPMOC, TICUXPOMETP, TUTPOMETP, ABUTaTENlb BHYTPEHHETO
CTOPaHUsl, JJIEKTPOCKOI, PEOCTaT), COCTABIATH CXEMBbI SJIEKTPUYECCKUX
LENel ¢ MOCAeA0BaTENBHBIM U MAPAIIICIbHBIM COSAMHEHUEM 3JIEMEHTOB,
paznnyasi yCIOBHBIE 0003HAUCHUS JIIEMEHTOB SJIEKTPUYECKUX LICTICH;



e IPUBOUTH MPUMEPHI (HAXOAUTH MHPOPMALIMIO O TPUMEPAX ) MPAKTUUYECKOTO
UCMOJb30BaHUsl (PU3NYECKMX 3HAHWWA B TIOBCEIHCBHOM JKWM3HW IS
obOecnieueHust 0€30mMacHOCTM mpu  oOpallleHuM ¢ npubopamu U
TEXHUYECKAMHU YCTPOMCTBAMH, COXPAHCHHS 3J0POBbS W COOMIOACHHS
HOPM 3KOJIOTUYECKOTO MOBEACHHSI B OKPY KaKOLIEH Cpeae;

¢ OCYIIECTBIISITH  MOUCK MHpOpMauu  (PU3NYECKOTO  COACPKAHHS B
HWHTepHETE, HA OCHOBE HMCKOIIMXCS 3HAHWA M MyTEM CPABHCHUS
JOTOJIHUTENBHBIX ~ UCTOYHUKOB  BBIACIATH  MH(POPMALMIO, KOTOpas
SBJIIETCS. TPOTUBOPEYUBON WIIA MOKET OBITh HEJTOCTOBEPHOM;

* ACIOJIB30BATh TMPH BBIMOJHEHUW YYEOHBIX 3aJaHWN HAy4HO-TMOMYJISIPHYIO
JUTEpaTypy  (PU3MYECKOro  COACpXaHWs, CIPABOYHBIC MaTCpHAIIbI,
pecypebl ceth MIHTEpHET, BNaJeTh MPUEMAMH KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBanus MH(OPMALMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

* CO3/1aBaTh COOCTBEHHBIC NUCBMEHHBIE W KPATKUE YCTHBIE COOOLICHHS,
0000mas wuHMOPMAIIMI0O W3 HECKOJBKAX HCTOYHUKOB (PU3MYECKOTO
COJEP)KaHUsl, B TOM uucie MNyOIMYHO MPEACTABIATh PE3YIbTaThl
NPOEKTHOM WJIM MCCIEN0BATENICKONW ACATENBHOCTH, MPU 3TOM TPAMOTHO
UCMOJb30BaTh M3YYCHHBIM MOHATUIHBIA annapar Kypca (U3WKH,
COIMPOBOXAATH BBICTYIUICHAE MTPE3CHTALUEH

e[IPM BBINIOJHEHUM YUYEOHBIX NTPOEKTOB W MCCICAOBAHUNA (PUINUECKUX
IPOLECCOB PacHpeaeiisaTh OOS3aHHOCTH B TPYMIE B COOTBETCTBUHU C
NOCTABJICHHBIMU 33[]Ja4aMH, CJICIUTh 3a BBIMOJIHCHUEM IUIAHA JCHCTBUMA 1
KOPPEKTUPOBAaTh €ro, aJCcKBAaTHO OLICHWBATh COOCTBEHHBIM BKIaa B
JESATEILHOCTD TPYIIbI, BBICTPAMBATH KOMMYHHUKATHBHOE B3AUMOCHCTBHE,
IPOSBIISASt TOTOBHOCTD Pa3pelaTh KOH(PIUKTHI.

K xoHiy oOyueHus B 9 kjacce npeIMETHBIEC PE3YJIbTAaThl HA 0A30BOM YPOBHE

JIOJKHBI OTPaKaTh CPOPMUPOBAHHOCTh Y OOYYAFOIIMXCS YMEHUH:

¢ ACMIOJIB30BATh ~ TMOHSTHS. CHCTEMA OTCYETA, MaTepuaibHas TOYKa,
TPACKTOPHsI, OTHOCUTEIBHOCTh MEXAHWYECKOTO ABMKCHUS, Aehopmanus
(yopyras, NJIacTHYECKas), TPEHUE, LEHTPOCTPEMUTEIIBHOE YCKOPEHHE,
HEBECOMOCTh M TMEPETPY3KH, LEHTP TSHKECTH, aOCOMOTHO TBEPIOE TETO,
LEHTP TSHKECTH TBEPAOIO TENA, PABHOBECUE, MEXAHMYECKHUE KONEOAHUs U
BOJIHBI, 3BYK, MH(Pa3BYK W YJIbTPA3BYK, SJECKTPOMATHUTHBIE BOJIHBL,
HIKaJIa 3JIEKTPOMArHUTHBIX BOJIH, CBET, ONM30PYKOCTh U JaJbHO30PKOCT,
CHEKTPBI MCIYCKaHWs W MOTJIOWEHUs, alib(a, OeTa- U raMmma-u3IIyYcHHUs,
W30TOIIbI, IACPHAS SHEPTETHKA,

e pa3NMYaTh SBJICHUS (PABHOMEPHOE M HEPABHOMEPHOE MPSAMOJMHERHOE
JIBW)KCHUE, PABHOYCKOPEHHOE MPSAMOJIMHERHOE [BHXKEHHUE, CBOOOIHOE
NaJCHUE TEN, PABHOMEPHOE JIBUXKEHHUE MO OKPYKHOCTH, B3aUMOJACHCTBUE



TEJI, PEAKTUBHOE ABMKCHHE, KOJIEOATEIbHOE NBMKCHHE (3aTyXaroIIUE W
BBIHY KJICHHBIE KOJICOaHMsI), PE30HAHC, BOJHOBOC IBWKCHHE, OTPAKCHHE
3BYKQ, MPSMOJIMHEHHOE PAaCHPOCTPAHCHUE, OTPAKCHHUE W MPEIOMIICHHE
CBETA, MOJIHOE BHYTPEHHEE OTPAXKCHUE CBETA, PA3NIOKECHHUE OEJIOro CBETA B
CHEKTP M CJIOXEHHE CHEKTPAJBHBIX LBETOB, JUCIEPCUSl CBETA,
€CTECTBCHHAs PAJIMOAKTUBHOCTh, BO3HUKHOBEHHUE JIMHEHYATOTO CIEKTPa
W3IYUYEHHS ) IO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB,
JEMOHCTPUAPYIOIIMX TAaHHOE (PU3NUECKOE SIBJICHUE,

e paCmO3HaBaTh  MPOSIBICHHE  M3YYEHHBIX  (U3WYECCKUX  SIBIICHUHA B
OKPY>KalIIEM MUPE (B TOM 4YHCIE (PU3NUYECCKUE SIBJICHUS B MPUPOJE:
NOPUJIUBBI U OTJIUBBI, IBHXKEHUE TUIAHET COTHEYHOM CUCTEMBI, PEAKTHBHOE
JIBW)KCHUE OHKUBBIX OPraHU3MOB, BOCHPHUSTHE 3BYKOB >KHBOTHBIMH,
3EMJICTPSICCHUE, CEHCMHUYECKUE BOJIHBL, I[yHAMHW, 3X0, LBETa TEM,
ONTUYECKUE SBJICHUS B MPUPOAE, OMOIOTMYECKOE ACHCTBHE BUIAMMOTIO,
yJIBTPAPHUOIETOBOTO W PEHTTEHOBCKOIO U3JIYYCHHH, €CTECTBCHHBIN
PAIMOAKTUBHBIA (POH, KOCMHUYECKHE JyUYH, PAAMOAKTUBHOE H3JIyUYCHHE
OPUPOJIHBIX MHHEPAIOB, JEHCTBUE PAIMOAKTUBHBIX W3JIYUYECHUH Ha
OpPraHM3M 4YeEJIOBEKA), NPH 3TOM MEPEBOJANTH MPAKTUYECKYHO 3aJady B
y4eOHYI0, BBIACIATH CYLIECTBEHHBIC CBOMCTBA (MPH3HAKW) (PU3NUYECCKUX
SIBJICHUM

* ONTUCHIBATh M3YUYECHHBIE CBOMCTBA TEN W (PU3MUECKUE SIBJICHHUS, WUCIOJIB3YS
(U3NYECKUE BEIUYMHBI (CPEOHSSE W MTHOBEHHAs CKOPOCTh Tejla MpPHU
HEPABHOMEPHOM JIBWKEHUM, YCKOPEHHE, MEPEMELICHUE, MyTh, YIJIOBas
CKOPOCTb, CHJAa TPCHHWS, CWJIA YOPYTOCTH, CWIA TSDKECTH, YCKOPEHUE
CBOOOJHOTO TAACHHS, BEC TEJla, WMNOYJbC TEJIA, HWMIIYJIbC CHJIBL,
MEXaHWYECKass padoTa M MOIIHOCTb, NOTCHUMAIbHAS SHEPrUsl Tena,
NOJHSATOrO HaJ MOBEPXHOCTHIO 3EMIIM, MOTCHLIMAIbHAS SHEPIUs CXKATOU
OPYXKUHBI, KHHETUYECKAs JHEPrusi, NOJHAS MEXAHMYECKas SHEPIus,
NEPHUOA M 4aCTOTA KOJIeOaHWii, JUIMHA BOJIHBI, TPOMKOCTh 3BYyKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeb MPEIIOMIICHUSI CPEAB), TPA ONUCAHUH
NPABWJIBHO TPAKTOBATh (PM3MYECKUH CMBICT HUCHOJIb3YEMBIX BEJTUYMH,
00O3HAYCHUS W COUHULBI (PU3NYECKUX BEIMYMH, HAXOIUTH (POPMYJIBL,
CBSI3BIBAIOIIME JAHHYIO (PU3NYECKYIO BEIMYMHY C APYTMMH BEJIMUMHAMH,
CTPOUTH rPAPUKN U3YUEHHBIX 3aBUCUMOCTEH (PU3NUECCKUX BEIMYMH;

¢ XapPaKTEPU30BaTh CBOMCTBA TN, (PU3HUYECKHE SBICHUS M MPOLECCHI,
UCIOJb3Ysl 3aKOH COXPAHEHUS SHEPIUH, 3aKOH BCEMUPHOIO TATOTCHHS,
OPUHLHAIN CYNEPHNO3ULMK CHJI, MPUHUOUN OTHOCHTEIBHOCTH [ 'amuiies,
3aKOHBl HBIOTOHA, 3aKOH COXpaHEHHsI MMIYJbCA, 3aKOHbl OTPAKCHUS W
NPETOMJIEHUST CBETA, 3aKOHBI COXPAHEHMSI 3aPSA0BOI0 U MAaCCOBOTO YMCET



Opy SAEPHBIX PEAKLUAX, TMPU STOM JAaBaTh CIOBECHYIO (HOPMYIUPOBKY
3aKOHA W 3aMUCBHIBATh €r0 MATEMATHYECKOE BEIPAKEHHE,

¢ O0BACHATH (PU3MUECKME MPOLECCHl U CBOMCTBA TENM, B TOM 4YHUCIE U B
KOHTEKCTE CUTyalluii MPaKTUKOOPUEHTUPOBAHHOTO XapaKTEpa: BbISBJISATH
MPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBIICHEHUE U3 2—3 JIOTHUECKUX
IaroB ¢ OMOpPOd Ha 2—3 W3YyYEHHBIX CBONCTBA (PM3MUYECKUX SIBICHWIA,
(pM3NYECKUX 3aKOHOB WJIA 3aKOHOMEPHOCTENH;

e pElIaTh PACUYETHBIE 3a/1a4M (OMUPAOIIMECS HA CUCTEMY M3 2—3 ypaBHECHHIA),
UCTOJIb3Ysl 3aKOHBI U (HOPMYJIbI, CBS3bIBAIOIIME (PU3NUECCKUE BEJIMUYMHBIL:
HA OCHOBE aHaiM3a YCJIOBMS 3aJaud 3aluChiBaTh KPATKOE YCJIOBHE,
BBISIBJIATH HENOCTAIOLIME WM U30OBITOYHBIE JaHHBIE, BEIOUPATh 3aKOHBI U
(dopmyJibl, HEOOXOUMBIE JJIsl PELICHHU S, TPOBOIUTH PACUETHI U OLICHUBATh
PEATMCTUYHOCTD MOJYYEHHOTO 3HAUEHUS (PU3MUECKON BETMUNHBI;

e pacro3HaBaTh MNPOOJEMbI, KOTOPbIE MOKHO PEIIUTh MPH MOMOIIU
(U3NYECKUX METOJIOB, WCIOJIb3YsS OMHCAHWUE WCCIICIOBAHMS, BBIACSATH
OPOBEPIEMOE  MPEATNOJIOKEHNE, OIEHUBATh MPABWILHOCTH MOPSIKA
OPOBEACHUS  WCCACNOBAHUS, J€jarb BBIBOJbI, HMHTEPIPETUPOBATH
pe3ynbTaThl HAOAIOACHU U OTBITOB;

o IPOBOJIUTH OTBITHI IO HAOIIOJCHUIO (PU3UUECKUX SIBICHUM W (PU3NUECKUX
CBOMCTB Tesl (M3y4YE€HHE BTOPOro 3akoHa HbOTOHA, 3aKOHA COXpaHEHUs
SHEPruM, 3aBUCHUMOCTb NEpuoja KoJjieOaHuil MPYKMHHOTO MasTHUKA OT
Macchl Tpy3a M >KECTKOCTU MPYKUHBI M HE3aBUCUMOCTb OT aMILTUTYIbI
MajJblX  KoJicOaHWH,  MOpSIMOJIMHEHHOE  pacHpoOCTPaHEHUE  CBETA,
pazyokeHre Oeoro CBETa B CIEKTP, U3YUYCHHUE CBOMCTB M300paKEHUS B
TUIOCKOM 3€pKaJic W CBOMCTB M300paKCHHsI MpeaMeTa B coOMparomici
JIMH3€, HAOMIOJCHUE CIUIOIIHBIX M JIMHEHUYATBhIX CHEKTPOB HW3IYUYCHHUS):
CaMOCTOSITENTLHO ~ cOOMparh  yCTAaHOBKY M3  M30BITOYHOrO0  Habopa
o0OpyJOBaHusl, OMUCHIBAaTH XOJ  OMNbITA M €ro  PEe3yJbTaThl,
(OpMyIMPOBATh BHIBOIBI,

* IPOBOJIUTH MPU HEOOXOJUMOCTH CEPUI0 MPSIMBIX M3MEPEHUH, ompenesnss
CpeoHee 3HAYCHHE W3MEPIAEMON BenMYMHBL ((POKYCHOE paccTOsHUE
coOuparomieii auH3bI), OOOCHOBBIBATH BBIOOP cmocoda K3MEpPEHUs
(M3MEPUTENBHOTO MPUOOPa);

¢ [IPOBOJIUTH  MCCJICIOBAHUE 3aBUCUMOCTEH  (PU3MUECKMX BEJIUYMH €
UCMOJIb30BAHUEM MPSMBIX M3MEPEHHUH (3aBUCUMOCTh MyTH OT BPEMEHHU
Opd PaBHOYCKOPEHHOM JBIKEHMM O€3 HAyajJbHON CKOpOCTH, MEepuoja
KOJIcOaHUH MaTeMaTUYECKOr0 MAasTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH
yria OTPKEHUs CBETA OT yrIja MaJCHUs W yIJia MPEJIOMIICHHS OT yrJia
NaJcHUs). TUJIAHUPOBATh HKCCIECAOBAHUE, CAMOCTOSITEIBHO COOMparh



YCTAHOBKY, (pUKCHpOBaTh pe3yjbTaThl TMOJYYEHHOW  3aBUCUMOCTH
(U3MYECKUX BEIWYMH B BUjAC TaOMUIl U TpaUKOB, JAENaTh BHIBOJABI IO
pe3ysibTaTtaM UCCIIeI0BaHUS;

¢ IPOBOJIUTH KOCBEHHBIE HW3MEPEHUS (PU3MUECKUX BEIMYMH (CpEeIHss
CKOPOCTh M YCKOPEHHE Tejla MpU PaBHOYCKOPEHHOM JIBUXKCHMUH,
YCKOPEHUE CBOOOJHOrO MAACHUS, KECTKOCTh MPY>KHUHBI, KOIPPUIUECHT
TPEHUS CKOJBKCHHUS, MEXaHMuYecKas paboTa M MOIIHOCTh, 4YacToTa U
nepuosl KojeOaHWii MareMaTHYyecKoro W MPY>KMHHOTO MAasTHUKOB,
ONTUYECKAas CWjia COOMpAIIEH JIMH3BI, PAAUOAKTUBHBIN  (OH):
IUIaHUPOBATh M3MEPEHMS, COOUPATh IKCIEPUMEHTAIBHYI YCTAHOBKY M
BBITOJIHATh U3MEPEHUS, CIIEeAys MPEAI0KEHHON WHCTPYKIIUU, BBIUUCIIATh
3HAYEHUE BEIMYMHBI U QHAJIM3UPOBATH MOJYUYEHHBIE PE3YJIBTATHI C YUETOM
3aJTaHHO MOTPELIHOCTH U3MEPEHMIA;

o COOJTIO/IaTh MpaBWJIA TEXHUKK O€30MacHOCTH MpH padoTe ¢ 1adOpaTOPHBIM
000PyAOBaHUEM;

e pa3MuaTh OCHOBHBIC TMPU3HAKKA HW3YUYEHHBIX (PU3NUYECKUX MOJEIEH:
MaTepualibHas TOYKa, aOCOJIIOTHO TBEPAOE TEJIO0, TOUCUHBIH HCTOUHUK
CBETa, JIydy, TOHKas JIMH3A, IJIaHETapHas MOJEJb aroMma, HYKJIOHHas
MOJIENTb ATOMHOTO S7Pa;

e XapaKTEpPU30BaTh  MPUHIUMBI  JCHCTBUS  U3YUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOpOi Ha WX omucaHus (B TOM YHUCIE:
CMHUOMETP, OATUUKU TMOJIOKEHUS, PACCTOSHHUS M YCKOPEHHS, PaKeTa,
9XOJIOT, OYKHM, TNepuckom, ¢oToanmnapar, ONTUYECKHE CBETOBOJIBI,
CMEKTPOCKON, JO3UMETP, Kamepa BubCcOHA), WCHOB3ysS 3HAHUS O
CBOMCTBaX (PU3MYECKMX SBICHHA M  HEOOXOOuMble  (DU3HUYECKUE
3aKOHOMEPHOCTH;

* UCTIOJIb30BATh CXEMbl U CXEMATUYHbIC PUCYHKH HM3YUYCHHBIX TEXHUYECKHUX
YCTPONCTB, M3MEPUTEIBHBIX MPUOOPOB U TEXHOJOTMUECKUX MPOLECCOB
OpU pEIIEHUN YUYeOHO-MPAKTUUECKUX 3a/ay, ONTHYECKUE CXEMbI Jis
NOCTPOCHUS N300pKEHHI B MJIOCKOM 3€pKaje U cOOMparouicii TMH3E,

o IPUBOJIUTH TPUMEPHI (HAXOAUTHh MHPOPMALIMIO O TPUMEPAX ) MPAKTUUYECKOTO
UCMOJIb30BaHUSl (PU3MUECKUX 3HAHWKA B TMOBCEAHECBHOM >KU3HU JJIs
obecnieueHuss 0e30macHOCTM mnpu  oOpamieHMA ¢ npubopaMu U
TEXHUYECKUMU YCTPONCTBAMHU, COXPAHEHUS 370POBbS M COOJIOACHUS
HOPM 3KOJIOTUYECKOTO TIOBEJICHUS B OKPY>KaIOLIEH Cpee;

¢ OCYLICCTBIIATh MOUCK MHPOPMALMU  (PU3MUECKOTO  COACpKAHUS B
HuTepHeTe, caMOoCTOSTENbHO (POPMYIUPYS MOMCKOBBIM 3ampoc, HAXOUTh
NYTH OMPEIENICHUs] TOCTOBEPHOCTHU MOTY4YCHHOW MH(pOpPMAIUKM Ha OCHOBE
UMEIOLIUXCS 3HAHUM U JONOJHUTENBHBIX UICTOUHUKOB,;



* ACIMIOJIB30BATh MPHU BBIMOJHEHUN YUYEOHBIX 3aJaHWN HAyYHO-MOMYJISIPHYIO
JUTEpaTypy  (PU3MYECKOro  COACpPXKaHHs, CIPABOYHBIC MAaTCpHAIIbI,
pecypesl ceth MHTEpHET, BilaaeTh NpUEMaMKi KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus HHPOPMAILIMK U3 OAHON 3HAKOBOM CUCTEMBI B IPYTYIO;

* CO3/1aBaTh COOCTBEHHbBIE MUCHMEHHBIE W YCTHBIC COOOIIEHWS HA OCHOBE
uH(pOpMALM W3 HECKOJbKAX HCTOYHMKOB (DPU3MUECKOTO CONCPIKAHWUS,
nyOJIMYHO MPEACTABIATh PE3YJIBTAThl MPOEKTHOM WM MCCIIEN0BATEbCKON
NEATENIbHOCTA, TMPU O3TOM T[PaMOTHO  HCHOJIB30BATh  W3YYEHHBIN
NOHATUWHBIA anmapar M3y4acMoro pasaena (PU3MKd M COMPOBOXKAATH
BBICTYIUICHHE TPE3CHTAMEl C Y4ETOM OCOOCHHOCTEH ayauTOPHUA
CBEPCTHUKOB.



TEMATNYECKOE NJ1AHNPOBAHWNE

7 KNTACC
Konnyectso 4acoB
Ne HavmMeHoBaHWe pasfenoB U TeM
KOHTpONbHbIE lNMpakTuyeckue
n/n nporpaMmmsl Bcero
paboThbl paboThbl
Pasgen 1. ®Pn3mka v eé ponb B MO3HAHUW OKPY>KaloLero mupa
11 du3nka - Hayka o npupoge 2
12 ®dur3nYeckme BeIMUYMHbI 2 1
13 EcTecTBEHHOHayUHbI# MeTOZ, MNO3HaHWA 2 1
MToro no pasgeny 6
Pasgen 2. NepBoHavasibHble CBEAEHNA 0 CTPOEHUN BeLlecTBa
2.1 CTpoeHue BelLecTBa 1
29 [ B/KeHne 1 B3anMofelicTBMe vactuy, ) 1
' BellecTBa
2.3 ArperatHble COCTOSAHMA BelwecTBa 2
MToro no pasgeny 5

Pasnen 3. IBUXXeHWe 1 B3aMMO/eiicTBUeE Ten

3.1 MexaHun4yeckoe ABMXeHUNe 3

ONeKTPOHHbIe

(umdposble)
obpasoBaTefibHble

pecypchl

buénuoteka LLOK
biin8://Lu1.elA800.r1/71416194

buénuoteka LLOK
biin8://Lu1.elA800.r1/71416194

buénunoteka LLOK
biin8://11.el1800.r1/71416194

buénunoteka LLOK
biin8://Lu1.elA800.r1/71416194

buénunoteka LLOK
biin8://1L.el1800.r1/71416194

buénunoteka LLOK
biin8://11.el1800.r1/71416194

buénunoteka LLOK
biin8://11.el1800.r1/71416194


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

3.2 WHepuma, macca, NAOTHOCTb

3.3 Cwuna. Bugbl cun

WToro no pasgeny

Pasgen 4. NaBneHne TBEPAbIX Tesl, XXNAKOCTEN 1 rasoB

[asneHue. MNMepegava gasneHns TBEpAbIMU

4.1
Tenamu, XXUAKOCTAMU U razamu
4.2 JaBneHune XXnaKkoctu
4.3 ATMOCepHoe JaBneHune
44 [elicTBue XXMAKOCTU 1 rasa Ha NOrpy>XEHHoe

B HUX TeNo
WToro no pasgeny

Pa3gen 5. PaboTa 1 MOLWHOCTb. QHEpPrusg

51 Pa6oTa U MOLLHOCTb
5.2 [MpocTble MexaHN3MbI
5.3 MexaHun4yeckasa aHeprus

WToro no pasgeny
PesepBHOe Bpems

OBLWEE KOJIMYECTBO YACOB MO NPOrPAMME

14

21

21

12

68

12

bunénunoteka LLOK
biin8://11.el1800.r1/71416194

buénunoteka LLOK
biin8://11.el1800.r1/71416194

buénunoteka LLOK
biin8://10.el1800.r1/71416194

bnénunoteka LLOK
biing://1u1.elA800.r1/ 71416194

bnénunoteka LLOK
biing://1u1.elA800.r1/ 71416194

bnénuoteka LLOK
biing://111.elA800.r1/ 71416194

buénunoteka LLOK
biin8://Lu1.elA800.r1/71416194

buénunoteka LLOK
biin8://Lu1.elA800.r1/71416194

buénunoteka LLOK
biin8://Lu1.elA800.r1/71416194


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

8 KJ/TACC

HavmMeHoBaHMe pasfenoB U Tem
nporpaMmmubl

Ne n/n

Pasgen 1. TennoBble ABNeHUA

11 CTpoeHue 1 CBOICTBA BellecTBa

1.2 Tennosble npoLecchl

WToro no pasgeny

Pazgen 2. 31'IeKTpI/Il-IeCKI/Ie N MarHUTHbIE ABTIEHNA

AnekTpuyeckue 3apagbl. 3apsaXeHHble Tena

2.1 o
N X B3auMofencTeme
2.2 MOCTOAHHbIN 31EKTPUYECKNIA TOK
2.3 MarHuTHble ABNeHUA
24 ONeKTpoMarHuTHas MHAyKuma

WToro no pasgeny
PesepBHOe Bpems

OBLWEE KOJIMYECTBO YACOB MO NMPOrPAMME

KonnyecTBo 4yacos

Bcero

21

28

20

37

68

KOHTpO/bHbIE
paboThbl

NMpakTuyeckue
paboThbl

15

145

OJIeKTPOHHbIE

(unposble)
obpasoBaTefibHble

pecypchl

buénuoteka LLOK
biip8://1u.el1800.r1/714181ce

buénuoteka LLOK
biip8://1u.el1800.r1/714181ce

buénuoteka LLOK
biip8://1u1.el1800.r1/714181ce

bunénuoteka LLOK
biip8://1u.el1800.r1y/714181ce

bunénuoteka LLOK
biip8://111.e/1800.r1y/714181ce

bunénuoteka LLOK
biip8://111.el1800.r1y/714181ce


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 KJTACC

Ne n/n

HavmMeHoBaHMe pasfenoB U Tem

nporpaMmbl

Pasgen 1. MexaHn4yecKune ABneHNA

11

12

13

MexaHUUYecKoe ABUXKEHUE U CNOCO6bI ero

onncaHnA

B3anmopeictene Ten

3aKOHbI COXpaHeHus

WToro no pasgeny

Pasgen 2. MexaHn4yeckmne KonebaHUs 1 BOSHbI

2.1

2.2

MexaHun4yeckune KonebaHus

MexaHn4yecKkue BOJHbI. 3ByK

WToro no pasgeny

Pasgen 3. 3I'IeKTpOMaFHI/ITHOB nosie N INEKTPOMarHnNTHbIE BOJTHbI

31

ONeKTpoOMarHUTHOE none un

INEKTPOMArHUTHbLIE BOJIHbI

WToro no pasgeny

Pasznen 4. CBeTOBbIe ABJIEHUA

KonnyecTBo 4yacos

Bcero

10

20

10

40

15

6

KOHTpO/bHbIE
paboThbl

MNpakTuyeckue
paboThbl

OJIeKTPOHHbIE

(unposble)
obpasoBaTefibHble

pecypchl

buénuoteka LLOK
biip8://1u1.el1800.r1y/7141a4a6

bunénuoteka LLOK
biip8://1u.el1800.r1y/7141a4a6

bunénuoteka LLOK
biip8://1u.el1800.r1/7141a4a6

buénuoteka LLOK
biip8://1u1.e/1800.r1y/7141a4a6

bnénuoteka LLOK
biip8://1u.el1800.r1/7141a4a6

buénuoteka LLOK
biip8://1u.el1800.r1y/7141a4a6


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

4.1 3aKO0HbI pacnpocTpaHeHuns ceeTa
4.2 JINH3bI 1 onTUYeckne NpUGopbI
4.3 PasnoxeHune 6en0ro ceeTa B CNEKTP

WToro no pasgeny

Pasnen 5. KBaHTOBble AB/IEHUSA

5.1 VicnyckaHne n nornoweHne cBeTa aToMOM
5.2 CTpoeHune aToOMHOro aapa
5.3 ApepHble peakuum

WToro no pasgeny

Pasaen 6. MoBTOpMTebHO-0606Lal0LLNIA MOAY b

MoBTOpeHne N 0606LWeHNe cofepXaHus
Kypca pun3nku 3a 7-9 knacc

6.1

WToro no pasgeny

OBUWEE KOJIMYECTBO YACOB MO NMPOIrPAMME

15

17

102

27

bunénuoteka LLOK
biip8://1u1.el1800.r1y/7141a4a6

bnénuoteka LLOK
biip8://1u.el1800.r1/7141a4a6

bnénuoteka LLOK
biip8://1u.el1800.r1y/7141a4a6

bnénuoteka LLOK
biip8://1u.el1800.r1y/7141a4a6

bnénuoteka LLOK
biip8://1u.el1800.r1/7141a4a6

bnénuoteka LLOK
biip8://1u.el1800.r1y/7141a4a6

buénuoteka LLOK
biip8://1u1.el1800.r1y/7141a4a6


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
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