


HOACHUTEJBHASA 3AIINCKA

[TporpaMmma mo ¢u3uMke Ha YPOBHE OCHOBHOTO 0OOMIEr0 OOpa3OBaHWs COCTABICHA HA
OCHOBE TMOJIOKCHUI W TpeOoBaHWIl K pe3yjbraraM OCBOEHHMS Ha Oa30BOM YPOBHE
OCHOBHOI 00pazoBaTenbHOM mporpaMmel, npeactaBieHubix B GI'OC 00O, a takke ¢
yuétoM (¢enepanbHOi padoueil mporpaMMbl BocnuTaHus U KOHIEMIIMU MPEnoaaBaHus
yueOHOro npeaMera « Dusnkay.

Copepxanne  mporpaMMbl Mo (PM3MKE  HAMpaBlIeHO  HA  (POPMUPOBAHHUE
€CTECTBEHHO-HAYYHOW I'PAMOTHOCTH OOYYAIOUIMXCS U OPraHU3alfi0 U3yueHUs (PU3MKH
Ha JIEATENbHOCTHOM OCHOBe. B mporpamme mo (u3MKe YUUTHIBAIOTCS BO3MO>KHOCTH
yueOHOro mnpeamera B peanusammu  TpedoBanuiik dGI'OC OOO Kk mnjaaHUPyEMbIM
JMYHOCTHBIM M METAMPEIMETHBIM PE3yjbTaTaM OOyYEHUS, a TAKXKE MEXMPEIMETHBIC
CBSI3U €CTECTBEHHO-HAYUHBIX YYE€OHBIX MPEIMETOB HAa YPOBHE OCHOBHOIO OOILEro
oOpa3oBaHusl.

[TporpamMma no (pu3MKe YCTAHABIMBAECT PaCHpelEeHHE y4eOHOro Marepraia mno rogam
oOydenus (10 KJIaccam), mpeaiaractT NpUMEPHYIO MOCHIEI0BATENBHOCTh NU3YUEHUS TEM,
OCHOBAHHYIO Ha JIOTUKE PA3BUTUsl MPEAMETHOIO COACPKAHUS M YUYETE BO3PACTHBIX
0COOEHHOCTEHN 00YyUarOIUXCS.

[Tporpamma mo @¢usnke pa3paboTaHa C LEIbK0 OKa3aHUs METOAMYECKOH MOMOIIA
YUUTENIO B CO3IaHUU padoUeii mporpaMMel O y4eOHOMY IPEIMETY.

duznka SBASETCS  CUCTEMOOOPA3YIOUIMM  JJIi  €CTECTBEHHO-HAYUHBIX  YUYEOHBIX
OPEIMETOB, TIOCKOJIbKY (PU3MUYECKUE 3aKOHBI JICKAT B OCHOBE MPOLIECCOB U SIBJICHUH,
M3y4YacMbIX XHMHECH, OWOJIOTHMEH, acTpOHOMMEH M (pu3mueckoi reorpadueil, BHOCHUT
BKJIaJ B €CTECTBEHHO-HAYUHYIO KapTHHY MUpA, MPEAOCTaBIsSeT HauOoJiee sCHBbIC
o0pa3iibl MPUMEHEHMsS] HAYYHOTO METOJA MO3HAHMS, TO €CTh Crocoda MOMyuYeHHUs
JIOCTOBEPHBIX 3HAHUI O MUPE.

OnHa W3 raBHBIX 33434 (PU3AYECKOTO 00Pa30BaHUs B CTPYKType 001mero oopa3oBaHus
COCTOUT B (DOPMUPOBAHMU E€CTECTBEHHO-HAYYHOM I'PaMOTHOCTH M MHTEpECa K HayKe y
00y Jaronmxcsl.

N3yuenue ¢u3nku Ha 0a30BOM YPOBHE NPEANOJAracT OBJAACHUE CIEAYIOUIMMU
KOMIETEHTHOCTSIMU, XapaKTEPU3YIOLIUMH €CTECTBEHHO-HAYYHYIO IPAMOTHOCTb!

. HAY4YHO OOBICHSATH SIBJICHUS,

. OLIEHUBATh U MOHUMATh 0COOCHHOCTH HAYUYHOTO UCCIIEIOBAHUS;

. UHTEPNPETUPOBATh JaHHbIE W MCIOJIb30BAaTh HAyYHbIC JOKa3areinbCcTBA IS
NOJTYYEHHS BBIBOJIOB.

Llenu w3ydeHus (PU3MKK HA YPOBHE OCHOBHOTO OOMIIETO OOPa30BaHUsl ONPEJCIICHBI B
Konnenuuu mnpenogapanusi yueOHoro mnpeaMera «®Dusumka» B 00pa3oBaTeIbHBIX
OpraHu3anuax Poccniickoit Oenepanuu, peaM3yOIINX OCHOBHEIE
o0mieo0pa3oBareabHble  MPOrPaMMBl,  YTBEPXKAEHHOW — pemeHuem  Kosmerum



MunuctepcTBa npoceenieHus Poccuiickoit deneparm (mporokon ot 3 aekadps 2019 r.
No TTK-4BH).
e u3yyenus PpusHKH:

. npUOOPETEHUE MHTEpPECa U CTPEMJICHHUS OOYYalOIIUXCS K HAyYHOMY H3YYCHHUIO
OPUPOJIbI, PA3BUTHE UX UHTEIICKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEIH;

. pPa3BUTHUE TPEACTABICHUNA O HAyuyHOM METOAC TO3HaHUS U (OPMHUPOBAHUE
UCCJIE0BATENLCKOTO OTHOIICHUS K OKPY>KAIOLIUM SIBJICHUSIM;

. (GOpMHpPOBAHME HAYYHOTO MUPOBO33PEHUS KakK pe3yjibrarta W3yueHUs OCHOB
CTPOCHUS MaTepru U PyHIAMEHTAIbHBIX 3aKOHOB (DM3UKH;

. dopMHUpoBaHME TPEACTABICHUNA O ponu (U3MKM Ui Pa3BUTHsL  JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

. Pa3BUTHE TPEACTABICHUI O BO3MOXHBIX c(epax Oyaymed npodeCcCHOHATBHON

JESATEIBHOCTH, CBSI3aHHOM ¢ (PU3MKOM, MOArOTOBKA K JaJIbHEHIIEMY OOYUYEHUIO B 3TOM
HaIpaBJICHUHU.

JlocTKEHHE 3TUX LENed mporpamMmbel MO (U3MKE HA YPOBHE OCHOBHOIO OOILIETrO
oOpa3oBaHus 00ECIEYMBAETCS PEIICHUEM CIEAYIOIIMX 3a4aY:

. NpUOOPETEHUE 3HAHWUN O JUCKPETHOM CTPOCHUHM BEMICCTBA, O MEXAHMYECKMX,
TEIJIOBBIX, DJICKTPUUYECKUX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSIX;

. NpUOOPETEHUE YMEHHMA OMUCHIBaTH W OOBACHATH (DU3UUYECKUE SIBICHUS C
UCIOJIb30BAHUEM TOJTYYEHHBIX 3HAHMIA,

. OCBOCHHUE METOJIOB PEHICHUS MPOCTEHUINNX PACUETHBIX 33/1ad C MCHOJIb30BAHUEM
(U3NUECKUX MOJIENICH, TBOPUYECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 33144,

. pa3BUTHE YMEHUW HaOMOAaTh TPUPOJHBIC SBJICHUS W BBHIMOJHSATH OMBITHI,

nadopaTopHbie padOThl M OAKCIECPUMEHTAILHBIC MCCIACAOBAHUS C HCHOIb30BAHUEM
U3MEPUTENIbHBIX TPUOOPOB,;

. OCBOCHUE MPUEMOB pabOTHI ¢ HHpOpMaLUEH PU3NUECKOTO CONEPKaHMs, BKIHOYast
UHPOPMALIUI0O O COBPEMEHHBIX JOCTHXKECHUSX (PU3UKH, aHAIM3 M KPUTUYECKOE
OLICHWBaHWE UH(OPMALIH;

. 3HAKOMCTBO €O c(epamu npoheCCUOHANBHONW NEITEIBHOCTH, CBSI3aHHBIMHU C
$U3uKO, W COBPEMEHHBIMU TEXHOJIOTHUSIMH, OCHOBAHHBIMH HA JAOCTHKEHMSX
(PU3NYECKOI HAYKH.

Ha u3yuenne (pusuku (6a30BbIii ypOBEHB) HA YPOBHE OCHOBHOIO 00LIEr0 0Opa3oBaHMs
oTBoMTCA 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B HENEN0), B 8 kjacce — 68 yacoB
(2 waca B Heaemw), B 9 kmacce — 102 wyaca (3 waca B HEOENH).

[Ipennaraemplii B mporpaMme no (pu3Mke mnepedeHb 1a00paTOPHBIX PAdOT W OMBITOB
HOCAT PEKOMEHAATEIBHBIA  XapaKTep, YUYMTENlb JEHacT BBIOOpP  MPOBEACHUS
7a0opatopHbIX PAdOT W  ONBITOB € YYETOM HMHIMBUAYAIBHBIX OCOOECHHOCTEH
o0ydaromuxcs, CHUCKAa 3KCHEPUMEHTAIBHBIX 33JaHuil, NpeAnaracMblXx B pPaMKax
OCHOBHOTI'0 I'OCYAAPCTBEHHOI'0 SK3aMEHa M0 (PU3NKeE.



COIEPKAHUE OBYYEHUA

7 KIIACC

Pazngen 1. ®us3uka u €€ poJib B IO3HAHUN OKPYKAOIIETr0 MUPA.

dusnka — Hayka 0 npupoje. SBneHus npupoabl. GU3HYECKUE SABJICHUA. MEXaHUYECKHUE,
TEIUIOBBIE, AEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouzndeckne BeNUUMHBL M3MmepeHue (u3nueckux BenMUMH. DOH3MYECKHE MNPUOOPHI
[TorpemHocTe u3MepeHuil. MexxayHapoaHas CUCTEMA €AUHULL.

Kak (m3uka v Apyrue eCTeCTBEHHbIE HAYKH M3YYarOT MpUpPoay. ECTECTBEHHO-HAYYHBIN
METOJI MO3HAHUS. HAOMIOICHUE, TOCTAHOBKA HAYYHOTO BOMPOCA, BBIABMKEHHE TMIIOTE3,
AKCIIEPUMEHT MO MPOBEPKE TMIOTE3, OOBACHEHUE HAOMHOAACMOro sBicHUs. OnucaHue
(PU3AYECKUX SBJICHUH C MOMOILBIO MOACIICH.

Hemoncmpauuu.
1. MexaHUYECKUE, TEIJIOBBIE, JICKTPUUYECKUE, MATHUTHBIC, CBETOBBIEC SIBJICHHUS.
2. duznyeckrue MNpuOOPHl KW MPOLEaypa MNPSAMBIX HW3MEPCHHA aHAJOrOBHIM W

U (POBBIM MPUOOPOM.

Jlabopamopnvie pabomot u onvimol.

1 Onpenenenue LeHsbl ASEHUS KAl K3MEPUTEIBHOTO TprOopa.

2 H3mepenne paccTOAHUN.

3. H3mepenune 00bEMa KUAKOCTH U TBEPIOTO TENA.

4 Onpenenenue pa3MepoB MAJIBIX TEII.

5 H3mepenne temmeparypsl NPy MOMOIIMA >KMAKOCTHOTO TEPMOMETPA M JATYMKA
TEMIIEPATyPhbI.

6. [TpoBeneHne UCCIENOBAHUS 110 MPOBEPKE TMIOTE3BL JAIBHOCTh MOJETA IIAPUKA,
NYIIEHHOTO TOPU30HTAIIBHO, TEM OOJBIIE, YEM OOJIBIIE BICOTA MYCKA.

Paznen 2. IlepBoHava/ibHbIe CBEICHHUA O CTPOCHHUH BeIEeCTBA.

CrpoeHue BelIecTBa: arOMbl M MOJIEKYJIBI, MX pa3Mepbl. ONBITHL, JOKA3bIBAIOIINAEC
JMCKPETHOE CTPOCHUE BELIECTBA.

JIBrokeHue dactuil BemecTBa. CBsA3b CKOPOCTH JBWDKEHMS YACTHLL C TEMIIEPATypPOH.
BpoyHoBckoe apwkenue, nuddysus. BzanmoaeicTBre YaCTHIL BEIIECTBA: TPUTSKEHUE U
OTTAJIKWUBAHUE.

ArperatHble COCTOSHMSI BELIECTBA. CTPOCHUE Ta30B, SKUAKOCTEH MW TBEPIBIX
(KpUCTQJUIMYECKUX) TeJl. B3auMOCBsI3b MEXAy CBOMCTBAMH BEIIECTB B Pa3HbIX
arperatHeIX COCTOSHUSIX W HMX AaTOMHO-MOJIEKYJISIDHBIM CTpOeHHEM. (OCOOEHHOCTH
arperaTHbIX COCTOSIHUAN BOJIBI.

Hemoncmpauuu.

1. HabGnronenne OpoyHOBCKOTO ABHKEHUSI.

2. Habmtonenue nuddysuu.

3. HabOntonenue sipneHuii, OOBACHAIOUMXCA TMPUTSHKCHUEM WM OTTaIKMBaHUEM

qacTHull BCIICCTBA.



Jlabopamopnvie padomol u onvimol.

1. OneHka nuaMeTpa aToMa METOJIOM PSJIOB (C UCIOIb30BaHUEM (poTorpaduii).
2. OnbITHI 110 HAOTOJACHHIO TETIJIOBOTO PACIIMPEHHUS Ta30B.
3. OnbITE IO OOHAPYKEHUIO ICHCTBHUS CHIT MOJIEKYJIIPHOTO MPUTSDKECHUS.

Paznen 3. /IBu:keHue U B3aUMOJeiicTBHE TeJl.

Mexanudeckoe ABW)KEHUE. PaBHOMEPHOE M HEPABHOMEPHOE JABMKEHHE. CKOPOCTB.
CpenHsisi CKOPOCTh TPU HEPABHOMEPHOM JIBH>KCHUM. Pacuér myTH U BpEMCHH JIBUKEHUS.

SlBneHuEe WHEpUMH. 3aKOH WHEpUUU. B3aMMOACHCTBHE TENl KaK NPUYMHA W3MEHEHHS
CKOpPOCTH ABWKEHHMS Tell. Macca Kak Mepa MHEPTHOCTH Tena. [LIOTHOCTH BelecTsa.
CBs13b TUIOTHOCTH C KOJTMYECTBOM MOJIEKYJI B €AMHUIIEC 00bEMA BELIECTBA.

Cuna Kak XapakTEepUCTHKA B3auMoAachcTBus Ten. Cuna ynpyroctd M 3akoH ['yka.
H3mepenue cuitbl ¢ TOMOLIBIO TMHAMOMETPA. SIBIIEHUE TATOTEHUS U CHJIA TsDKECTH. Cuna
TSDKECTU Ha APYrux mianerax. Bec rema. HesecomocTs. ClIOXKEHUE CUIT, HAITPABICHHBIX
no OAHOM mpsMoi. PaBHomeicTByromas cui. Cuna TpeHus. TpeHHE CKOJNBKECHHS M
TPEHHUE MOKOsI. TPEHHE B PUPOJIC U TEXHUKE.

Hemoncmpauuu.

1 HaGnroneHne MEXaHNYECKOTO IBHYKEHUS TENA.

2 H3Mmepenne CKOPOCTH NPSIMOJIMHEHHOTO JIBHKCHHS.

3 HaOntonenue siBneHus HMHEPIUN.

4. HaGnronenne n3aMeHeHust CKOPOCTH TP B3aUMOICHCTBUH TEIL.

5 CpaBHEHHE MACC IO B3AMMOJICHCTBHIO TEJL.

6. CitoKeHue CHJT, HATPABJICHHBIX MO OJTHON TPSMOM.

Jlabopamopnvie pabomol u onvimol.

1. OnpeneneHne CKOPOCTH PaBHOMEPHOTO JABMXKCHHS (IIAPUKA B JKUIKOCTH, MOJEIH
AIEKTPUYECKOTO aBTOMOOUJIS ¥ TaK Jayee).

2. Onpenenenne cpenHeil CKOPOCTU CKOJIBKEHUS OpPyCKa WM HIapuKa MO HAKJIOHHOM
TUIOCKOCTH.

3. Onpenenenue IOTHOCTH TBEPAOTO TENA.

4. OnbIThI, TEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTskeHUs (aedopMaiivii) npy>KUHBI
OT IPUJIOKEHHONU CHUIIEL.

5. OnbITEL, JEMOHCTPUPYIOLIME 3aBUCUMOCTD CUJIBI TPEHUS CKOJIBKEHUS OT BECA Tella

M XapaKkTepa CONMPHUKACAOIIMXCS TOBEPXHOCTEM.

Pasznen 4. JlaBiieHue TBEPABIX TeJI, )KHAKOCTEH U ra3os.

HaBnenne. CrnocoObl yMEHBIICHUS W yBEIWYCHUS JaBjicHUs. JlaBieHue rasa.
3aBUCUMOCTD JaBJI€HUS Tra3a oT o0béma, Temneparypsl. [lepenada napneHus TBEPIBIMU
TEJIAMH, SKAJKOCTAMH W ra3amu. 3akoH [lackams. [IHeBMaTMyeCKkWe MAalIUHBIL
3aBUCUMOCTL JIABJICHHUS SKUJKOCTH OT TIYyOWHBL. [HWApOCTaTMUYECKUI mapajokKc.
Coobmarommecs cocyasl. [ mapaBnuvyecKkre MEXaHU3MBI.



ATtMmochepa 3emiin U aTMOCPEPHOE AABIEHUE. [IpUUMHBI CYIIECTBOBAHUS BO3AYIIHON
obonouku 3emnu. Onbit  Toppuuennu. UW3MmepeHue aTMoC(EpHOTO  JABJICHUS.
3aBUCUMOCTh aTMOC()EPHOIO AABJICHUS OT BBICOTHI HajJ ypoBHEM Mops. [IpuOopsl s
U3MEPEHUs: aTMOCHEPHOTO JaBJICHMUS.

JlelicTBUEe KMIKOCTM M Ta3a Ha MOTPYyKEHHOE B HUX Teno. BelTalkuparomas
(apxumMenoBa) cuia. 3akoH Apxumena. [lnaBanue Ten. BozayxonnaBaHue.
Hemoncmpauuu.

1 3aBUCUMOCTD JIaBJICHUS T'a3a OT TEMIEPATYPhI.

2 [lepenaua naBaeHUS KUIKOCTHIO U Ta30M.

3 CooOmaromuecs CoCy/ibl.

4. IM'apasanyeckuii mpecc.

5 [TposiBieHue AeHCTBUS aTMOC(EPHOTO AABICHHUS.

6 3aBUCUMOCTDh BBITAJIKUBAIOUICH CUJIBI OT 00bEMA MOrPY>KEHHOW 4acTU Teja U
TUIOTHOCTH YKUJIKOCTH.

7. PaBeHCTBO BHITAIKMBAIOLIEH CUITbI BECY BHITECHEHHOM JKUIKOCTH.

8. YcinoBue TUIaBaHUsl TE: IJIABAHUE WM TOTPYKEHHE Tell B 3aBUCUMOCTHU OT
COOTHOILIEHUS MJIOTHOCTEH Tea U KUKOCTH.

Jlabopamopnvie pabomot u onvimol.

1. HccnenoBanue 3aBUCMMOCTH Beca Tela B BOJAEC OT 00ObEMA MOrPYyXKEHHOU B
JKAJIKOCTH YaCTH TEA.

2. OnpeneneHue BBITATKABAIONMICH CHIIBI, JCUCTBYIOMIEH HA TEIO0, MOTPYXKEHHOE B
JKAJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKHUBAKOLICH CHJIBI, AEHCTBYIOLIEH HA TEIO B
JKAJIKOCTH, OT MAcCChl TEa.

4. OneITHI, IEMOHCTPUPYIOIIME 3aBUCUMOCTD BBITAIKMBAKOIICH CUJIBL, ACHCTBYIOLICH

HA TEJO B KUAKOCTH, OT 00BbEMA MOTPYKEHHOM B )KUIKOCTh YaCTH TEA U OT MJIOTHOCTH
YKUIKOCTH.

5. KoHcTpynpoBanue apeomerpa WM KOHCTPYMPOBAHHUE JIOAKA U ONPEHCIICHUE €€
Irpy3000bEMHOCTH.

Paznen S. PaGora 1 MOIIHOCTB. JHEPrus.

Mexannueckas padota. MOIIHOCTS.

[TpocThie MExaHW3MBL. pbluar, OJIOK, HAKJIOHHAs TUIOCKOCThb. [IpaBWiio paBHOBECHS
pbryara. [IpuMeHeHHME TpaBWiia paBHOBECHs pblyara K OJIOKY. «30J0TOE€ MPaBUIION
mexanuku. KITJ] npocTeix MexaHn3MoB. [IpoCThie MEXAHU3MBI B OBITY W TEXHHKE.
Mexanuueckas sHeprus. KuHeTnyeckas W TOTCHIMANIbHas dHeprus. [IpespaiieHue
OIHOTO BHJA MEXAHWYECKOHM DSHEPruM B APYroi. 3aKOH COXPAHEHUs JHEPIUM B
MEXaHHUKE.

Hemoncmpauuu.

1. IIpuMepsl TPOCTHIX MEXAHU3MOB.



Jlabopamopnvie padomol u onvimol.

1. Onpenenenne pabOThl CUJIbI TPEHUS MPU PABHOMEPHOM [ABM)KCHHH TeENa IO
TOPU30HTAIBEHOM ITOBEPXHOCTH.

2. HccnenoBanue ycioBril paBHOBECHS pblyara.

3. Hszmepenne KII/] HaKIOHHOMN MJIOCKOCTH.

4. H3ydeHne 3aKkoHa COXpaHEHUST MEXaHUYECKOW SHEPTHH.

8 KVIACC

Paznen 6. TemioBble siBJICHHS.

OCHOBHBIE TIOJOXKEHUS MOJIEKYJIIPHO--KUHETUYECKOM TEOPUM CTPOCHUS BELIECTBA.
Macca w pa3Mepbl atoMOB W MOJEKYJN. OMNBITH, MOATBEPXKIAOMIME OCHOBHBIC
MOJIOYKEHUS MOJIEKYJIIPHO-KUHETHYECKON TEOPUH.

Moaenu TBEPAOTO, KUAKOTO U ra3000pa3HOro COCTOSHUN BenlecTBa. Kpuctammueckue
u amop(ubie Tena. OOBICHEHUE CBOMCTB ra30B, KUAKOCTEH M TBEPABIX TEI HA OCHOBE
MOJIOXKEHUI  MOJIEKYJIIPHO--KUHETHYECKOM Teopun. (CMauvMBaHWE W KaNWJUIAPHBIC
ABJICHHS. TEMI0BOE PACIIMPEHHUE U CIKATHE.

Temneparypa. CBs3b TEMIIEpaTypbl CO CKOPOCTBHO TEIUIOBOIO JABMXKCHMS YaCTHLL.
BryTpennss sHeprus. CnocoObl M3MEHEHHWsS BHYTPEHHEH SHEPrUM: TEIUIONEpeaaya U
coBepuicHue paboTel. Buael Temionepenayd:  TEMJIOMPOBOAHOCTb, KOHBEKLMS,
U3JTyYCHHE.

KonuuecTBo TemnoTel. YaenpHas TEMIOEMKOCTh BEHIECTBA. T€MI000OMEH M TEIIOBOE
paBHOBecHMEe. YpaBHEHHME TemioBoro Oamanca. [lmaBnenwe UM OTBEpACBaHHE
KPUCTAIUIMYECKUX BEUIECTB. YEhbHas TemIoTa miasicHus. [lapooOGpa3oBanue u
KoHaeHcanusa. Mcnmapenwe. Kunenuwe. VYaenpHas  TemioTta napooOpa3oBaHMS.
3aBUCUMOCTb TEMIEPATYPBI KMUIIEHUS OT aTMOC(EPHOTO TABJICHUS.

Bnaxuocts BO3AYXA.

DHEprus TOIJIMBA. Y ACNIbHAS TEIUIOTA CTOPAHHSI.

[Tpuanmner padotel TemnoBbix apurartenci KIIJ| temnmoBoro neurarens. TemyioBbie
JIBUTATENIN Y 3alUTa OKPYIKAOIIENA CPEIBI.

3aKOH COXPaHEHUS U MPEBPALLEHUS SHEPTUU B TEIJIOBBIX MTPOLECCAX.

Hemoncmpauuu.

1 HabGnronenne OpoyHOBCKOTO ABH>KCHUSI.

2 Habmtonenue nuddysuu.

3. HaGnronenune siBleHA cMauBaHUs U KAMAJUISIPHBIX SBJICHUA.

4 HaGnroneHune TennoBoro paciiupeHust TEN.

5 HM3MeHeHne MOaBiicHWsT Ta3a MNpd HM3MEHEHMM O00bEMA M HArpEBaHWW WIIA
OXJIKICHUM.

6. [IpaBuna u3aMepeHns TEMIIEPATYPHI.

7. Bunel Termonepenayy.

8. OxnaxIeHUe Npy COBEPUICHUH PabOTHI.



9. HarpeBanue npu coBeplieHUM padOThl BHEITHUMU CUJIAMHU.
10.  CpaBHEHHE TEITOEMKOCTEN Pa3IMYHbIX BEIICCTB.

11.  HaOnroaeHue KuneHus.

12.  HaOnroaeHue nocTosHCTBA TEMIIEPATYPhI MPY MJIABJICHUH.
13.  Mojaenu TEMIOBBIX ABUTATEIICH.

Jlabopamopnvie pabomol u onvimol.

1. OnbITEL MO OOHAPYKEHUIO IEHCTBUS CHIT MOJIEKYJIIPHOTO MPUTSHKCHUS.

2. OnbITHI O BRIPAILMBAHWIO KPUCTAIIOB TOBAPEHHOW COJIM WIIK caxapa.

3. OnbITEl IO HAOMKOJEHUIO TEMJIOBOIO PACIIMPEHUS TA30B, KUJIKOCTEH W TBEPIBIX
TEN.

4. OnpeneneHne AaBneHUs BO3ayXa B OAJUIOHE MINPULIA.

5. OnbITEL, TEMOHCTPUPYIOLIME 3aBUCHMOCTh JABJICHUS BO3JyXa OT €ro o0béMa H
HArpEBaHUs WIH OXJIKICHUSI.

6. [TpoBepka THMOTE3bl JIMHEHHOW 3aBUCHMOCTH [UIMHBI CTOJIOMKA S>KUJAKOCTH B
TEPMOMETPHUYECKOH TPyOKE OT TEMIIEPaTYPhl.

7. HaGnronenne n3aMeHeHrs BHYTPEHHEH SHEPTUM TENA B PE3YJIbTATE TEMIONEPEIaun
¥ PadOThI BHEIIHUAX CHJI.

8. HccnenoBanue siBieHUs TEIUIOOOMEHA MPHA CMEMIMBAHWM XOJOMHOW M ropsyci
BOJBI.

9. OnpeneneHue KOJIMYECTBA TEMJIOTHL, MOJYYEHHOIO BOJOH NpPU TEIIOOOMEHE C

HArpeThIM METATUTMYECKUM LIUJIMHIPOM.
10.  OmpeneneHue yAEIbHON TEMNOEMKOCTH BEILIECTBA.

11.  HMccenenoBanue nporecca UCapeHus.

12.  OmpeneneHne OTHOCUTENILHON BIQXKHOCTH BO31yXaA.

13.  OmpeneneHue yAEIbHON TEMIOTHI IUIABJICHUS JIbAA.

Pazgen 7. JjeKTpu4ecKue 1 MATHUTHBIC SIBJICHUS.

OnekTpu3anms Tel. J[Ba poja 3JIEKTPUYECKUX 3apsl0B. B3aMMoneincTBre 3apssKEHHBIX
Ten. 3akoH KyoHa (3aBUCMMOCTD CUJIBI B3aMMOJCHCTBHS 3aPSPKEHHBIX TEJT OT BETMYUHBI
3apsiI0B M PACCTOSTHUSI MEKTY TEAMH ).

DnekTpuyeckoe nosie. HanpsokEHHOCT SIEKTPUYECKOro nods. [IpuHumn cynepno3uuumn
ANEKTPUYECKUX MOJICH (HA KAUECTBEHHOM YPOBHE).

Hocurenn anexkTpudecKux 3apsaoB. DIEMEHTAPHBIA JJIEKTpAUYECKU 3apan. CtpoeHue
aroma. [ [pOBOTHUKYM ¥ AUBNIEKTPUKH. 3AKOH COXPAHEHUS JJIEKTPUUECKOTO 3apsiaa.
OJICKTPUYECKUANA TOK. YCJIOBUS CYIICCTBOBAHUS JJICKTPUUYECKOrO TOKA. McCTOuHMKM
NOCTOSSHHOTO  TOKa. JIEMCTBHS  3JEKTPHUUYECKOTO TOKAa (TEMJIOBOE, XWMHUYECKOE,
MArHMTHOE). DNEKTPUYECKHIA TOK B )KHJKOCTSIX W Ta3ax.

Onektpuyeckas wnenb. Cuna TOKAa. ONEKTPUYECKOoe HanpsbkeHue. CONpOTHUBIICHHE
MPOBOJHUKA. YIENBHOE CONPOTUBIEHUE BELIECTBA. 3aKOH OMa Uil y4acTKa LENU.
[TocnenoBarenbHOE U MAPAJUIETIBHOE COCTMHEHHUE TIPOBOJIHHUKOB.



Pabota ¥ MOIIHOCTH BNEKTPHUYECKOTO TOKAa. 3akoH J[xkoyms—JleHma. OnekTpuyeckue
LENU U MOTPEOUTENN SIIEKTPUUECKON 3HEpruM B ObITy. KOpOTKOE 3aMbIKaHUE.
[TocTositHHBIE MAarHUTHL. B3auMOACHCTBHE MOCTOSHHBIX MArHUTOB. MAarHuTHOE TOJIE.
MarautHoe ToJie 3€MJIM M €r0 3HAQUEHWE Ui KU3HW Ha 3emue. OmbeIT Opcerena.
MarsuTHOE TOJIE BIEKTPUYECKOTO TOKA. [IpUMEHEHME SIEKTPOMArHUTOB B TEXHHUKE.
JIEHCTBME MArHUTHOIO TOJIE HA MPOBOJHUK C TOKOM. OJNEKTPOJBHUIaTENb MOCTOSHHOTO
TOKa. Hcrnonb3oBaHWE DIEKTpPOABUrATENEH B TEXHUYECKMX VYCTPOWCTBAX W HA
TPAHCIIOPTE.

Oneitel  @apages. SBacHUME OSIEKTPOMArHUTHOM MHAyKuMH. llpaBuno JleHuna.
OnekTporeneparop. CrnocoObl MOMYUYEHHS JIEKTPUUYECKOM SHEPTUU. DIIEKTPOCTAHIUN HA
BO300HOBJISIEMBIX HCTOYHUKAX SHEPTHH.

Hemoncmpauuu.

1. ONEKTpU3aLHKs TE.

2. JIBa poia dIEKTPUYECKUX 3apsI0B U B3aUMOJIEHCTBUE 3apsSKEHHBIX TEIL.
3. YeTpoicTBO M ACHCTBHUE HIIEKTPOCKONA.

4. DNEKTPOCTATHYECKAS UHAYKLIUS.

5. 3aKOH COXPAHEHUS HIIEKTPUYECKHUX 3aPSAI0B.

6. [TpOBOTHUKY ¥ AWSIICKTPUKH.

7. MoaenupoBaHue CUITOBBIX JIMHUM SJIEKTPHYECKOTO MMOJIS.

8. HWCcTOYHUKM TOCTOSHHOTO TOKA.

9. JIEHCTBHSI JNIEKTPAYECKOrO TOKA.

10.  DJIEKTPUYECKUH TOK B KHJIKOCTH.

11.  ['a30BbIil pa3psn.

12.  HM3MepeHue Cuiibl TOKa aMIIEPMETPOM.

13.  HM3MepeHue IEKTPHYECKOr0 HAPSHKEHUS BOJIbTMETPOM.

14.  Peocrar 1 MarasuH CONPOTHBIICHUIA.

15.  BzammopaeicTBHE NOCTOSIHHBIX MATHUTOB.

16.  MounenupoBaHre HEBOZMOXKHOCTH pa3/IelIeHUs OJIFOCOB MarHMTa.
17.  MonaenmpoBaHUE MArHUTHBIX MOJIEH TOCTOSIHHBIX MATHUTOB.,
18.  OmnmwIT Opcrena.

19.  MarsHuTHOE Mojie TOKa. DIMEKTPOMArHuT.

20.  JlelcTBHE MAarHUTHOTO TOJISL HA TPOBOJHUK C TOKOM.

21.  DIEKTPOABUTATEINb MOCTOSHHOTO TOKA.

22.  HccnenoBanue sBIEHUS JIEKTPOMArHUTHON MHIYKLIHH.

23.  OmnbiTel @apages.

24.  3aBUCHMOCTb  HAmpaBJICHUST  HMHAYKIMOHHOIO TOKAa OT  YCJIOBUH  €ro
BO3HHKHOBEHUSI.

25.  DIEKTPOreHEepaTop MOCTOSTHHOIO TOKA.

Jlabopamopnvie pabomol u onvimel.



1 OnbITe MO HAOMKOACHUIO SJIEKTPU3ALMH TET HHAYKIUEH U TPU CONPUKOCHOBEHHH.
2 HccenenoBanue AEHCTBUS IIEKTPAYECKOTO MO HA MPOBOJAHUKHU U IUAIIEKTPUKH.

3 COopka u mpoBepka pabOoThl SJEKTPHUECKOHN LIEMH MOCTOSHHOTO TOKA.

4. H3mepeHne u peryampoBaHUe CUIIBI TOKA.

5 H3mepenne u peryampoBaHue HANPSHKEHHUS.

6 HccnenoBanue 3aBUCUMOCTH  CHJIBI  TOKA, MAYIIETO YEpPe3 PE3UCTOP, OT
COMPOTHUBIICHUS PE3UCTOPA U HAPSHKEHUS HA PE3UCTOPE.

7. OneIThl, JEMOHCTPUPYIOILME 3aBUCUMOCTH JJIEKTPUYECKOTO  COMPOTHUBIICHUS
MTPOBOJIHMKA OT €r0 JUIMHBL, IUIOLIAJX MMONEPEYHOIO CEUEHUS U MaTEpraia.

8. [TpoBepka mpaBuia CIOXKEHUS HANPSDKEHUH MPU NOCIEA0BATENBHOM COCIUHEHUN
JIBYX PE3UCTOPOB.

9. [TpoBepka mpaBuia uist CUIIBI TOKA MPH NMAPAJUIEIIbHOM COSIMHEHUH PE3UCTOPOB.
10.  Onpepaenenue paboThI NEKTPAYECKOTO TOKA, UAYLIETO YEPE3 PE3UCTOP.

11.  OmpeneneHne MOLTHOCTHU 3JIEKTPUUECKOTO TOKA, BBIACISAEMON HA PE3UCTOPE.

12.  HccnepoBaHve 3aBUCMMOCTH  CHJIBI  TOKA, WAYLIETO YEpPE3 JIAMIOYKY, OT
HaMpsHDKEHUS Ha HE.

13.  Omnpenenenne KIIJ[ Harpesarens.

14.  HccnenoBaHve MAarHUTHOTO B3aUMOJCHCTBUS TOCTOSSHHBIX MATHUTOB.

15.  M3yueHue MarHUTHOIrO MOJsI MOCTOSSHHBIX MArHMTOB MPU WX OOBEAVNHCHHUU H
pa3eeHuH.

16.  HMccnenoBanue NEHCTBUS SNEKTPUUECKOIO TOKA HA MATHUTHYIO CTPETIKY .

17.  OnbITB, JEMOHCTPUPYIOMIME 3aBHCUMOCTh CHJIBI B3aUMOJCWCTBHS KATYLIKUA C
TOKOM ¥ MarHMTa OT CHJIBI TOKA U HANPABJICHHS TOKA B KATYIIKE.

18.  M3yueHue AeHCTBUS MAarHUTHOTO MOJIS HA TPOBOJHUK C TOKOM.

19.  KoHcTpynpoBaHHE M U3ydeHUE PadOThI SJIEKTPOABUTATEIS.

20.  Msmepenue KIIJI 351eKTpoABUTraTeIbHON YCTAHOBKH.

21.  OmnbITEI O UCCIEAOBAHUIO SIBIICHUS AJIEKTPOMArHUTHON MHIYKLWW: UCCIIEA0BAHNE
M3MEHEHUH 3HAYEHUS U HATPABJICHKS MHAYKIIMOHHOIO TOKA.

9 KUJIACC

Paznen 8. Mexann4yeckue siBJIeHHS.

Mexannyeckoe aBrkeHue. MarepuaiibHas Touka. Crucrema orcuéra. OTHOCHTEIIbHOCTD
MEXAHUYECKOTO JBKEHU. PABHOMEPHOE MPSAMOIMHEHHOE NBH)KeHHE. HepaBHOMEpHOE
NPAMOJIMHEHHOE  JBWKeHME. CpemaHsis W MIHOBEHHAs CKOpPOCTh  Tella NpH
HEPABHOMEPHOM JIBHKECHHUU.

Yckopenue. PaBHOYCKOpPEHHOE TPAMONMHEHHOE nBukeHue. (CBOOOIHOE TaACHHE.
Oneitsl ["anmunes.

PaBHOMEpHOE JBUKEHUE MO OKPY>KHOCTH. [lepuoa m yacrora oOpauieHus. JIuneinas u
VIJ0Bast CKOPOCTH. LIEHTPOCTPEMUTENIBHOE YCKOPEHHUE.



Ilepsriii 3axkoH HeroToHa. Bropoii 3akoH HeroTtoHa. Tpetuit 3akoH HeroTtoHa. [IpuHImn
CYHEPHO3ULIANA CHIL.

Cwia ynpyroctu. 3akoH ['yka. Craiia TpeHUs: CWIA TPEHHUS CKOJIBKCHUS, CHJIA TPEHUS
MOKOS, APYTHAE BUIBI TPEHHUSI.

Cuna TSKECTM M 3aKOH BCEMUPHOIO TATOTEHMS. YCKOPEHHE CBOOOAHOIO MaJCHUS.
JIBwkenue mianer BOKpyr CosHoa. llepBas kocMuueckas CKOpocTb. HeBeCOMOCTH H
[IEPETPY3KH.

PaBHOBecne MarepualibHON TOYKM. AOCONMIOTHO TBEpHOE Teno. PaBHOBecue TBEPAOTO
TeJIa ¢ 3aKPEIJIEHHON OChIO BpallieHUuss. MOMEHT CWIbL. LIEHTp TshKeCTH.

Wmnynec Tena. M3meHenne mmnyibca. UMOynbe Criibl. 3aKOH COXPAHEHUSI MMITYJIbCA.
PeaktrBHOE ABMOKEHUE.

Mexannueckas padoTta U MOIIHOCTb. PaboTa CHIT TSDKECTH, YNPYrocTH, TpeHus. CBs3b
sHepru W palboTel. [loTeHuManbHAs SHEPrUs Tena, MOAHITOrO Hal MOBEPXHOCTHIO
3emid. [loTeHmaneHas sHeprus ckaToil npykuHbl. Kunernueckas sHeprus. Teopema o
KMHETUYECKON SHEPIUH. 3aKOH COXPAHEHUS MEXAHUYECKON SHEPIUU.

Hemoncmpauuu.

1. HaOntonenue MexaHM4eCcKoro IBMXKECHUS TeJla OTHOCUTEIBLHO PAa3HBIX TEJT OTCUETA.
2. CpaBHEHUE MMYTEH U TPACKTOPUI JBH>KCHUSL OJTHOTO M TOTO K€ TENA OTHOCUTEIBHO
pa3HbIX TEJI OTCYETA.

3. H3MmepeHne CKOPOCTH M YCKOPECHHS TPSIMOJIMHERHOTO JIBH>KCHUSL.

4. Hccnenosanue nNpu3HaKkoB paBHOYCKOPEHHOTO JBUKEHHUS.

5. HaOntonenue nBuskeHUs Tea Mo OKPYKHOCTH.

6. HaOntonenue MeXaHWYECKHX SBJICHWM, MNPOUCXOIAIMX B CHCTEME OTCUéTa

«Temexka» Mpu €€ PaBHOMEPHOM M YCKOPEHHOM JBM)KCHWH OTHOCHUTENIBHO KaOWHETa
1)76371N78

7. 3aBUCHUMOCTD YCKOPEHUS Tejla OT MACChI TeJla M ICHCTBYIOIIECH HA HErO CUJIBL.
8. HabmroeHue paBeHCTBa CUJl TPU B3aUMOACHCTBUM TEI.
9. H3mMeHeHue Beca Teja Mpu YCKOPEHHOM JIBUKCHUH.

10. Ilepenaya ummnybca Npy B3aUMOJCHCTBUM TEJT.

11.  [IpeoOpa3zoBaHus SHEPIUM MPU B3aUMOJACHCTBUM TEIL.

12.  CoxpaHEHHE UMMYJIbCA TPU HEYNIPYTOM B3aUMOICHCTBHM.

13.  CoxpaHeHHE UMMYJIbca TPU a0COIFOTHO YIPYrOM B3aUMOJICHCTBUN.

14.  HaOnroneHue peakTUBHOTO JBUKEHUSI.

15.  COXpaHECHHE MEXaHUYECKOW SHEPIrUU MPH CBOOOTHOM MaICHUU.

16.  COXpaHCHME MEXAHWYECKOH SHEPruM TNpH JBIKCHUHM Tejla MNOA JACHCTBHEM
MPY>KUAHBI,

Jlabopamopnvie padomel u onvinel.

1. KoHcTpyupoBanue TpakTa /il pa3roHa U JaJIbHEHIIEr0 PaBHOMEPHOTO JBUXKEHUS
IapUKa WIHA TEJIEKKH.



2. Onpenenenne cpeaHeil CKOPOCTH CKOJIBXKEHUS OPYCKa WM JBUKEHMSI IAPUKA T10
HaKJIOHHOM IUIOCKOCTH.

3. OnpeneneHne yCKOPEHUsl Tea MPU PaBHOYCKOPEHHOM ABM>KCHUM MO HAKJIOHHOM
TUTOCKOCTH.

4. HccnenoBanne 3aBUCMMOCTH MyTH OT BPEMEHH MTPH PABHOYCKOPEHHOM JBUKCHHUU
0e3 HauanbHON CKOPOCTH.

5. [TpoBepka THIOTE3bI: €CIM MPUA PABHOYCKOPEHHOM JBM)KEHWUM O€3 HadaabHOMN
CKOPOCTH IYTH OTHOCSATCS KaK PsAJl HEYETHBIX YMCEIL, TO COOTBETCTBYIOLINE MTPOMEKYTKH
BPEMEHU OJMHAKOBBI.

6. HccnenoBanne 3aBHCHMOCTH CHJIBI TPEHHSI CKOJIBKEHUS OT CHJIbI HOPMAIbHOIO
JABJICHMUSL.

7. Onpenenenne K03PpPUIMEHTA TPEHUS CKOJIBKECHUS.

8. Onpenenenune )KECTKOCTH MPY>KAHBI.

9. Onpenenenne paboThl CWIIBI TPEHHS TNPUA PABHOMEPHOM [BWKCHHH TENA IO

TOPU30HTAIBEHOM TOBEPXHOCTH.

10.  OnpepaeneHue pabOThl CHJBI YIPYTOCTH MPH MOABEME TPy3a C HCIOJIB30BAHHEM
HEMOJABUKHOTO U MOBUXKHOTO OJIOKOB.

11.  M3yuyeHue 3aKOHA COXPAHEHHUs SHEPIUH.

Pazpnen 9. Mexann4yeckue Ko1e0aHusi M BOJIHBI.

KonebGarenvHoe aBmxeHrne. OCHOBHBIE XapPaKTEPUCTUKKA KOJEOAHWH: NMEPHUOA, 4acToTa,
aMIuTy1a. MareMaTudeckuii U MpYy>KUHHbIA MasSTHUKW. [IpeBpanieHue sSHEpPruv npu
KOJ1€0ATEIbHOM JIBUKEHUU.

3aryxaromme koneOanus. BeiHyXaeHHbIE KoneOanus. Pe3oHanc. MexaHMYeCKUE BOJTHBI.
CpoiicTBa MEXaHMYECKUX BOJH. [IpOaonbHbIE W MONEPEYHBIE BOJIHBL. J[JIMHA BONHBI U
CKOPOCTb €€ PACIpOCTPaHECHUs. MEXaHUUECKUE BOJIHBI B TBEPAOM TEJE, CEHCMUYECKUE
BOJIHBIL.

3ByK. [ pOMKOCTB 3ByKa M BeIcOTa TOHA. OTpaskeHuE 3ByKa. MH(QPa3ByK U yIBTPA3BYK.
Hemoncmpauuu.

1 HaGnronenune xonebanmii Ten noj IEHCTBUEM CHITbI TSXKECTH M CUJIBI YIIPYTOCTH.

2 HaGnronenune konebanmii rpy3a Ha HUTH U Ha MPY>KUAHE.

3 HaGnronenne BeIHYKICHHBIX KOJICOAHWI M PE30HAHCA.

4. PacnipocTpaneHre npoaOabHBIX M MONEPEYHBIX BOJH (HA MOJIEIH ).

5 HaGnroneHne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKYCTAYECKHI PE30HAHC.

Jlabopamopnuvie pabomol u onvimol.

1. Onpenenenne 4acToThl ¥ MEprUoa KoJIcOaHMii MAaTEMaTHYECKOTO MAasSTHUKA.
2. OnpeneneHne 4acToThl M Meproia KoJIeOaHid MPY>KWHHOTO MASTHHKA.
3. HccenenoBanue 3aBUCUMOCTH MEpUOa KoieOaHuii MOABEIEHHOTO K HUTH TPy3a OT

JJIMHBI HUTH.



4. Hccnenopanue 3aBUCUMOCTH TMEpUOAA KOJICOAHWH NPYKUHHOTO MASTHHKA OT
MacChl Tpy3a.

5. [TpoBepka HE3aBUCUMOCTH MEpHOAa KoaeOaHuii Tpy3a, MOABEIICHHOTO K HATH, OT
MaccChl rpy3a.

6. OnbITEL, JEMOHCTPUPYIOLIME 3aBUCUMOCTb MEPHOJA KOJICOaHWH MPY>KHHHOTO
MasiTHUKA OT MACChl IPy3a U >KECTKOCTH MPY>KUHBI.

7. H3mepenue yckopeHust CBOOOTHOTO MAJCHHSI.

Pazaen 10. DineKTpOMarHuTHoE 1oJie ¥ 3JIEKTPOMATHUTHBIC BOJTHBL.
DNEKTPOMArHUTHOE TOJIE. DJIEKTPOMATrHUTHBIE BOJIHBL. (CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJH. [IIkayia 3neKTPOMArHuTHBIX BOJIH. MICIOSIb30BaHUE 3JIEKTPOMATrHUTHBIX BOJIH IS
COTOBOH CBS3U.

DNEKTPOMArHuTHAas npupona ceera. CKOpoCcTh CBETA. BONHOBBIE CBOMCTBA CBETA.
Hemoncmpauuu.

1. CBO#iCTBA SNIEKTPOMArHUTHBIX BOJIH.

2. BoiiHOBBIE CBOCTBA CBETA.

Jlabopamopnvie pabomot u onvimol.

1. H3yueHne CBOMCTB 3NEKTPOMATHUTHBIX BOJIH C TOMOIIBI0 MOOMIIBHOTO TEIE(OHA.
Paznen 11. CeToBbI€ sIB/ICHUS.

JlyueBas monenb cBeta. Mctounuku cera. [IpsAMOIMHERHOE pacnpOCTPaHEHUE CBETA.
3armenns CosHna m Jlynel. Otpakenue cera. [Lmockoe 3epkano. 3aKOH OTPaKEHUS
CBETA.

[TpenomiieHue cBeTa. 3aKOH MPENIOMIIEHUS CBETA. [ I0JIHOE BHYTPEHHEE OTPAKEHUE CBETA.
Hcnonp30BaHKE MOJHOTO BHYTPEHHETO OTPAXKEHUS B ONTHYECKUX CBETOBOJAX.

Jlunza. Xon nydeid B smH3e. OnTuyeckas cucrema (Qoroanmnapara, MHKPOCKONa H
Teneckona. [’ a3 kak ontuyeckas cuctemMa. bam3opykocTs U JAITbHO30PKOCTb.
Paznoxxenne Oemoro cera B cnekTp. OmbiTel HptoTOHA. CHOXKEHWE CNEKTPATBHBIX
LBETOB. JlUucnepcus cBeTa.

Hemoncmpauuu.

[TpssMONMHEHHOE PACTIPOCTPAHEHUE CBETA.

OtpakeHue cBera.

[Tonmy4yeHnne n300pakeHHiA B MIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
IIpenomnenue ceera.

OnTuyecKkuii CBETOBO.

Xoa nyueil B coOMparoeii JImH3e.

X0 ny4ei B pacCenBaroLIeil JIMH3E.

[Tonmy4eHnne n300paKeHHIA ¢ TOMOILBIO JINH3.

[TpuHIMn aeiicTBus goroanmnapara, MUKPOCKONA U TEJIECKOIA.

Mogens riiaza.

PaznosxkeHne 6eoro cBeTa B CEKTP.
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12.  IlonmyueHue O€0ro CBETa MPH CJIOKEHUHN CBETA PA3HBIX I[BETOB.
Jlabopamopnvie padomol u onvimol.

1. HccnenoBanue 3aBUCUMOCTH YIJla OTPAKEHHsI CBETOBOI'O JIyya OT YIJia MaeHHUS.

2. H3yueHne XapakTepUCTUK N300PAXKEHUS MPEIMETA B MJIOCKOM 3€pKalle.

3. HccnenoBanue 3aBUCUMOCTH yIJjla MPEJOMIIEHHUS CBETOBOTO JIy4a OT yrIja MajcHus
Ha FPaHHLIE «BO3AYyX—CTEKIION.

4. [Tonmy4yeHne n300paKeHHIA ¢ TOMOIBI COOMPAFOLIEH JIMH3HI.

5. Onpenenenue GOKYCHOTO PacCTOSHUS M ONTUYECKOM CUITbI COOMPAIOLLEH JTHH3BI.

6. OnbITEI O PA3IOKEHUIO OEJIOrO CBETA B CIIEKTP.

7. OnbITEl O BOCTIPHSTHIO LIBETA MPEIAMETOB MPH UX HAOIIOACHUM Yepe3 LIBETOBbIC
(UIBTPHL.

Paznen 12. KBaHTOBBIC SIBJICHUS.

OnbiTel Pe3epdopaa u mmaneTapras moaens aroma. Monens atoma bopa. Ucnyckanue u
IOIJIOLEHHE cBETA aTOMOM. KBaHThI. JIMHEYaTble CIEKTPEI.

PanunoaktuBHOCTh. Anb(a-, OeTa- W ramMma-uznydeHus. CTPOEHUE aTOMHOIO sijpa.
HyxknonHas mozens atromuoro siapa. M3oronsl. PagroaktuBHEeIe npeBpatieHus. [lepuon
noJIypacrnaaa arOMHBIX SIED.

S nepHble peakumy. 3aKOHBI COXPAHEHHUS 3aPSA0BOI0 U MACCOBOIO YUCET. DHEPTHUS CBA3H
atoMHBIX sep. CBs3b Maccel U dHEprun. Peakumu cuHTe3a u aenenus saep. crounuku
sHeprun COJTHLA U 3BE3.

Snepnas sHepreTuka. JlecTBUS paAOaKTUBHBIX U3JTyYEHHUIA HA KUBBIE OPraHU3MBI.
Hemoncmpauuu.

1 CHeKTpBl U3IyYEHUS U TTOTIIOLICHHUS.

2 CHeKTpsl pa3nM4HbIX ra30B.

3 Cnextp BOgOpOaa.

4. HaGnronenune TpekoB B kamepe BumibcoHa.

5 Pabora cuéTunka MOHU3UPYIOMIMX U3TYUYEHUIA.

6. Perucrpanus nznydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnvie pabomol u onvimol.

1. HabmroeHue CriIoMHbIX U JIMHEHYAThIX CIEKTPOB U3JTyUEHHUSI.

2. HccnenoBanue TPEKOB: U3MEPEHUE DHEPrUM YACTHUIIBI MO0 TOPMO3HOMY NYTH (IO
¢dororpadusim).

3. H3mMepeHue paaroakTUBHOTO (oHa.

IHoBTOpHUTEIBLHO0-0000IIAOIMIT MOYJIb.

[ToBTOPUTENBHO--0000IIAOIIMA  MOAYJIb NPEAHA3HAYCH JUIS CHCTEMaTW3allud |
0000111eHUsT TPEAMETHOTO COAEPKaHUS U OMbITa NEATEILHOCTH, MPUOOPETEHHOrO TpHU
U3yUYEHUM BCEro Kypca (U3MKH, a TaKke [Jis TMOATOTOBKM K OCHOBHOMY
roCyJapCTBEHHOMY 3K3aMEHY MO (PU3HKE JUTsl 00yYArOIINXCsl, BRIOPABUINX 3TOT yUYCOHBIMA
npeaMeT.



IIpy wW3ydYeHUH [JAHHOTO MOAYJISA PEAIM3YIOTCS M CUCTEMATU3UPYIOTCS  BUIEBI
JEATEIBHOCTA, HAa OCHOBE KOTOPBIX OOECIEUMBACTCS JOCTHKCHHE MPEAMETHBIX W
METAMPEIMETHBIX ITAHUPYEMBIX PE3YILTATOB o0yueHus, (dopmupyetcs
€CTECTBCHHOHAYYHAsT T'PaMOTHOCTE. OCBOCHHME HAYYHBIX METONOB HCCIEIOBAHUSA
SBJICHUH TIPUPOBI U TEXHUKH, OBJIQJACHAC YMEHUIMHU OOBIACHATH (PU3NUYCCKUE SIBIICHMS,
[IPUMEHSS TOJYYCHHBIE 3HAHWA, peEIIarh 3aJadd, B TOM YHCIIE KAa4YEeCTBEHHBIE U
OKCIIEPUMEHTAIIBHEIE.

[IpuHOMOUATBHO AEATENIBHOCTHBIM XapakTep AaHHOTO pasfenia peanu3yercs 3a CUeT
TOT0, YTO OOYYAFOIIMECS BIMOIHSIIOT 3aJaHHsI, B KOTOPBIX UM MPEAJIAracTcs:

HA OCHOBE IOJIYYCHHBIX 3HAHWI paCMo3HaBaTh W HAYYHO OOBACHATH (PU3MYECKHE
SBJICHUS B OKPY’KAIOIIECH IIPUPOIE U ITOBCEAHEBHOM KU3HU,

WCIOJIb30BaTh HAYYHBIE METObI UCCICAOBAHMS (PU3MUECKUX SIBIICHUNA, B TOM YMCIIE IS
IIPOBEPKHU TMIIOTE3 U MOJIYYECHHAS TEOPETUUECKIX BEIBOIOB,

OOBSICHATH HAyYHBIE OCHOBBI HauOOJIcE BAKHBIX JOCTHMKEHHA  COBPEMEHHBIX
TEXHOJIOTHUH, HANpPUMEDP, MPAKTHYECKOT0 HCIOJB30BAHAS PA3IMYHBIX HCTOYHUKOB
DHEPIMM HA OCHOBE 3aKOHA IIPEBPALICHUS W COXPAHEHUS BCEX H3BECTHBIX BHIOB
DHEPTHH.

HJIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA TPOI'PAMMBI 11O ®U3UKE
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

H3yuenue (u3MKM HA YPOBHE OCHOBHOTO 0OIIEro o0pa3oBaHMs HAMpPABJIECHO Ha
JOCTHKCHME JIMYHOCTHBIX, METAMPEAMETHBIX W TMPEAMETHBIX 00pa30oBaTEIbHBIX
Pe3y/bTaTOB.

B pesynbrare wm3yueHus (PU3MKM HA YPOBHE OCHOBHOTO OOMIEro 0O0pa3oBaHUs Yy
oOyyaronierocs 0y 1yT COOpMHUPOBAHBI CICTYIONINE JIMYHOCTHBIE PE3YJIBTATHI B YACTH

. 1) naTpruoTHYECKOr0 BOCIIUTAHHS

. — MPOSABJIICHHE HWHTEpPECA K HUCTOPHU U COBPEMEHHOMY COCTOSIHUIO POCCHMCKON
(u3nyECKO HayKH,

. — LIEHHOCTHOE OTHOLICHHUE K TOCTHXKEHUSAM POCCUMCKMX YUEHBIX--(DU3HUKOB,

. 2) rpaKaIaHCKOr0 U IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUS

. — FOTOBHOCTh K AKTMBHOMY YYaCTHIO B OOCYKJCHHUM OOIIECTBEHHO 3HAYMMBIX W
ATUYECKHUX MPOOJIEM, CBA3AHHBIX C TPAKTHYECKAM TPAMEHEHUEM JOCTHKECHUAN (DPUZHKM;

. — OCO3HaHWE BAXXHOCTU MOPAJIBHO--3TUYECKUAX MPUHLMIIOB B ACATEIBHOCTH
YU4€HOTO;

. 3) 3CTEeTHYeCKOr0 BOCIIUTAHHS

. — BOCHPHATUE ICTETHUECKHX KAYeCTB (PU3MUYECKOM HAYKW: €€ TapMOHUYHOIO

MMOCTPOCHU S, CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH,
. 4) HeHHOCTH HAYYHOI0 MO3HAHUSA:



. — OCO3HAHME LIEHHOCTH (PU3NYECKON HAYKM KAK MOLIHOIO MHCTPYMEHTA MO3HAHWUS
MHpa, OCHOBBI Pa3BUTHS TEXHOIOTHM, BOOKHEHNIIENA COCTABIIAIOIIENA KYIBTYPHL;

. — pasBUTHE HAy4HOW JHOOO03HATENIBHOCTH, HHTEpPECa K MCCIEN0BATENBCKON
NEATENBHOCTH,

. S) popmupoBaHus KyJbTYPBbI 310POBbSI H SMOLHOHAIBHOIO 0JIATONOJY YHs

. — OCO3HaHWE IIEHHOCTM 0Oe30macHoro o0pa3a JKM3HM B COBPEMEHHOM

TEXHOJIOTMYECKOM MHPE, B&KHOCTH MPABHJI O€30MACHOTO MOBEACHUS HA TPAHCIIOPTE, HA
J0POrax, ¢ HEKTPUIECCKUAM U TEIUIOBEIM 000PYIOBAHUEM B JOMALIHUAX yCIOBUSX;

. — c(hopMHPOBAHHOCTH HABbIKA PEPIICKCHH, MPU3HAHUE CBOETO MPABA HA OIIKUOKY U
TAKOT0 K€ MpaBa y APyroro 4ejaoBeKa;

. 6) TPy10BOIr0 BOCTIMTAHUSL:

. — AKTMBHOE YYAaCTHE B PCEIICHUWM MPAKTUYECKMX 3a7a4 (B paMKax CEMBbH,

oOpa3oBaTeabHON OpraHu3aiii, Topojaa, Kpas) TEXHOJOTMYECKOW U COIMAIbHOM
HAMPABJIEHHOCTH, TPEOYIOIMKX B TOM YHUCJIC U (PU3NUIECKUX 3HAHUMA;

. — MHTEPEC K MPAKTHYECKOMY U3YUYCHHIO MPOQECCHIA, CBA3aHHBIX ¢ (PU3HKOM;
. 7) 3K0JIOTHYECKOT0 BOCIIUTAHHS S
. — OpUEHTAlMs HA TPUMEHEHUE (PU3MYUECKUX 3HAHW 1Sl pELICHH 3a1a4 B 00J1acTi

OKPYKAKOLIEH CPebl, IIAHUPOBAHUS MTOCTYIIKOB U OLICHKU UX BO3MOKHBIX TTOCIEIACTBUI
JUTA OKPY KarOLIe Cpeibl,

. — OCO3HaHHME TII00AIBHOTO XapakTepa JKOJIOTMYECKMX MNpoOIeEM W MyTed HX
peLeHus;

. 8) aganTanumm K HM3MEHSOIIUMCH YCJAOBHSIM COLMAJBHOI W TNPHPOIHOI
cpeabl:

. — MOTPEOHOCTh BO B3aUMOJICHCTBUY MPH BBIMTOJIHEHUN UCCIIEIOBAHUI M TPOEKTOB
(pM3UYECKOI HAMTPABICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSM JAPYTHUX;

. — TOBBIIICHAE YPOBHS CBOCH KOMIIETEHTHOCTH 4Y€pe3 MPAKTHUYECKYHO
JESATENBHOCTB;

. — noTpeOHOCTh B (POPMHUPOBAHMM HOBBIX 3HAHW, B TOM 4YHCiEe (POPMYJTUPOBATH
UJCH, TOHITHS, TUITOTE3bI O (PUBMUECKUX OOBEKTAX U SBJICHHUSAX;

. — OCO3HaHWE JNCPUIMTOB COOCTBEHHBIX 3HAHWM M KOMIIETCHTHOCTEH B 00JaCTH
($u3nKu;

. — TUTAHUPOBAHKE CBOETO PA3BUTHS B MPUOOPETEHUN HOBBIX (PH3NUECKUX 3HAHWH;

. — CTPEMJICHHE aHAIM3UPOBATh W BBISBISATH B3aWUMOCBS3H MPUPOABI, OOIIECTBA U

SKOHOMHMKH, B TOM YMCJIE ¢ UCMIOJB30BAHUEM (PU3NUYECCKUX 3HAHMUIA,
. — OIEHKa CBOMX JCHCTBHA C YYETOM BIMSHHUS HAa OKPYXKAKIIYIO Cpendy,

BO3MOKHBIX NIO0ATBHBIX MOCIEACTBUM.
METAIPEAMETHBIE PE3YJIBTATDBI



B pesynbrare OCBOCHMs mMporpaMmbl 1O (PU3MKE Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBaHus y o0ydaroiierocs OyayT c(hopMUpOBaHbl MeTanpeaMeTHbIe Pe3yJ/bTaThl,
BKJTIOYAIOIIME TTO3HABATENIbHBIC YHUBEPCAIbHBIC YUeOHbIC NEHCTBUSA, KOMMYHHKATUBHBIC
YHUBEPCAJIbHbIC YUEeOHBIC ACHCTBUS, PETYJIATUBHBIC YHUBEPCAIbHBIC YUeOHBIC NCHCTBHSL.

Ilo3naBaTeibHBIC YHHBEPCAJIbHbBIC YUeOHbIE AeiiCTBUA

Bba3oBbie Jjornueckue a1elicTBUA:

. BBISIBJIATH M XapaKTE€PU30BATh CYILIECTBEHHbIE MPU3HAKN OOBEKTOB (SIBJICHMUIA);

. yCTaHABJIMBATh CYUICCTBEHHBIA TpU3HAK KjlacCU(UKallMK, OCHOBAHWS  JUIs
0000IIEHNS U CPAaBHEHUS,

. BBISIBJIATh 3aKOHOMEPHOCTM W TPOTUBOPEUMS B paccMaTpuBacMbiX (pakrtax,
JAHHBIX ¥ HAOIIOJCHUSX, OTHOCIIIUXCS K (PU3NUYECKUM SIBJICHUSIM;

. BBISIBJIITH TPUYUHHO--CJIEJICTBEHHBIC CBS3U MPU U3YUECHUN DU3NUECKUX SIBJICHUHA U

OpoLECCOB, JeNaTh BBIBOJABI C KCIOJB30BAHUEM JACAYKTUBHBIX M WHIYKTHUBHBIX
YMO3aKJTIOUEHUH, BBIJIBUTATh TUTIOTE3bI O B3AUMOCBS3IX (U3NUECKUX BETUUMH;

. CaMOCTOSITENIbHO BBIOMpATh C€Moco0 perieHus ydyeOHOoW (u3Mueckoit 3agauu
(CpaBHEHME HECKOJIbKMX BAPUAHTOB PELICHHUS, BHIOOP HanboJjiee MOAXOIAUIETO C YUETOM
CaMOCTOSITENIbHO BbIIEJICHHBIX KPUTEPUEB).

ba3oBble nccienoBare/ibckne 1eiiCTBHS:

. MCIOJIb30BATh BOMPOCHI KaK UCCIICOBATENBCKUA HHCTPYMEHT MO3HAHMS,

. MPOBOJIUTH MO CAMOCTOSATEIBLHO COCTABJICHHOMY IUIAHY OIBIT, HECIOKHbII
(U3NYECKUI SKCIEPUMEHT, HEOOJBIIIOE UCCIICIOBAHUE (PU3NUECKOTO SIBJICHUS,

. OLICHMBATh HA MPUMEHHUMOCTb W JOCTOBEPHOCTH WH(OPMAIUIO, TOJYYCHHYIO B
XOJI€ UCCIIEAOBAHMUS WIH SKCIIEPUMEHTA,

. CaMOCTOATEABHO  (OPMYJIMPOBATH OOOOIICHUST MW BBIBOJBI MO PE3yJibTaram
IPOBEAEHHOTO HAOIFOICHUS, OMBITA, UCCIICOBAHHS,

. MPOrHO3UPOBATh BO3MOXKHOE JaNbHEHINCEe pa3BUTHE (PUINYECKUX MPOIIECCOB, a

TaK>KE€ BBIJIBUTATh MPEANOIOKEHUS 00 MX PA3BUTHH B HOBBIX YCIOBHUSX U KOHTEKCTAX.
Pabora ¢ nunpopmanueii:

. OPUMEHATH PA3IMYHbIE METOBI, MHCTPYMEHTHI M 3alPOChl MPU MOMCKE W O0TOOpE
WH(OPMALMY WK JAHHBIX C YUYETOM MPEATIOKEHHOM yueOHOM (pr3rueckoi 3anaun;

. AQHAJIM3UPOBATh, CHUCTEMATU3WPOBATh W  MHTEPHPETHPOBATh  MH(POPMALMIO
Pa3MYHBIX BUAOB U (POPM NPEICTABICHHS,

. CaMOCTOSITENILHO BBIOMpAaTh ONTUMATBHYIO (POPMY MPEACTABIEHUS WH(POPMALAN U
WTIOCTPUPOBATh PELIAEMBIE 3a1a4M HECIOKHBIMM CXEMaMH, JWarpaMMaMHu, WHOWU
rpadukoil ¥ KX KOMOWHAIASIMHU.

KoMmyHukaTnBHBIC YHHBEpCcaIbHbIE Y4eOHbIC 1eiiCTBHUS:



. B X0JI€ OOCYXKJICHUS y4eOHOTrO MaTepualia, pe3yjbTaToB J1adOpaTOPHBIX padoT U
MPOEKTOB 3aj7aBaTh BOMPOCHI MO CYIIECTBY 0OCY)KIAaeMOM TEMbI M BBICKAa3bIBATh HICH,
HAIICJICHHBIE HA PEUICHUE 331a4k U NOJACP)KaHue O1aroKeIaTeIbHOCTH OOLICHUS;

. COIOCTABJIATh CBOM CYXKICHUS C CYXACHHSIMHM JAPYTMX YYaCTHUKOB AHAJIOTA,
OOHapyXMBaTh PA3TUYHE U CXOACTBO MO3UILIMIA,

. BBIPAYKaTh CBOKO TOUKY 3PEHUS B YCTHBIX M MUCbMEHHBIX TEKCTAX;

. nyOJIMYHO MPEACTABIATh PE3YJIbTAaThl BBINOJHEHHOTO (PU3MUYECKOTO  OMNbITa
(3KCTIEpUMEHTA, UCCIIEIOBAHMS, IPOCKTA),

. NOHAMATh M HCIOJIb30BATh NPEHMYIIECTBA KOMAHAHOW M WHIAMBUAYAIbHOMN
padoTHI IPH PEIIEHUN KOHKPETHON (PU3UYECKON MPOOIIEMBI,

. OPUHUAMATH LIETU COBMECTHOM NEATEIBHOCTH, OPraHU30BBIBATH JAEHCTBHUS MO €€

JOCTW)KEHUIO: paclpenensaTh Pojid, 00CY>KIaTh MPOIECCHl M Pe3yJbTaThl COBMECTHOM
paboThl, 00001IaTh MHEHUSI HECKOJIBKUX JIFO/ICH;

. BBIMOJIHATH CBOIO YacTh padOoThI, JOCTUrash KAUECTBEHHOTO Pe3yJibTara 1Mo CBOEMY
HAMPAaBJICHUIO U KOOPIAUHUPYS CBOU JACHCTBUS C IPYTUMU YJICHAMU KOMaH/IbI;
. OLIEHMBATh KAYeCTBO CBOEr0 BKJaJa B OOWIMA MPOAYKT MO KPUTEPUSIM,

CaMOCTOSITENILHO CPOPMYIMPOBAHHBIM YUYACTHUKAMHU B3aUMOICHCTBHSI.
PeryasiTuBHbIC YHUBEpPCAJbHbIE Y4eOHbIC 1CCTBHS

Camoopranmu3anus:

. BBISIBJISTH MPOOJIEMbl B SKM3HEHHBIX M YUEOHBIX CHTyalMsX, TPEOYIOIIMX st
peteHust (PU3NYECKUX 3HAHMIA,

. OPUEHTHPOBATHCS B PA3IMYHBIX NOIX0AAX NPUHATHS PEIICHUAN (MHIMBUAYAIBHOE,
OPUHITHAE PELICHUS B TPYIINE, IPUHATUAE PEIIEHUI TPYIIION ),

. CaMOCTOSITENIEHO COCTABJISITh AJITOPUTM PEHICHHs (PU3NYECKOH 3a1auu WIH IJ1aHa

UCCIICIOBAHUS C YUYETOM HMMEIOMMXCA PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEeHTHUPOBATH MPEATAracMble BApUAHTHI PEIICHUH;

. JienaTh BBIOOP U OpaTh OTBETCTBEHHOCTD 3a PEUICHUE.

CaMOKOHTPOJIb, SMOIIUOHAIbLHBIH HHTEJJIEKT:

. JlaBaTh aJICKBATHYIO OLICHKY CUTYyalluU W Mpeiararh rjiaH €€ N3MECHCHHUSI,

. OOBSCHATh MPUYHMHBI JTOCTHKCHUS (HEJOCTHXKCHUS) PE3YJbTAaTOB JACITEIbHOCTH,
JlaBaTh OIICHKY NPHOOPETEHHOMY OIBITY,

. BHOCUTh KOPPEKTHBBI B JIECATECIBHOCTh (B TOM YHCIE B XOJ BBIMOJTHEHUS

(PU3AYECKOr0 MCCICIOBAHUS WM MPOCKTA) HA OCHOBE HOBBIX OOCTOSITENBCTB,
W3MCHHUBILIMXCS CHTYALMiA, YCTAHOBJIICHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;

. OLICHMBATBH COOTBETCTBHUE PE3YJIbTATA LIEJIU U YCIIOBHUSIM;

. CTaBUTh ce0s HA MECTO APYrOro 4YeiIOBEKAa B XOJE CIOpa WIM JUCKYCCHUM Ha
HAYYHYIO TEMY, IOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;

. NPHU3HABaTh CBOE MPaBO HA OMIMOKY NPH PEIICHWM (PU3MYECKHUX 3a1ady WU B

YTBCPIKACHHUAX Ha HAYYHBIC TCMBI M TAKOC JKC IIPAaBO APYToro.



HPEJMETHBIE PE3YJIbTATHI

K koHiy oOyueHus B 7 kjacce MPEAMETHBIE PE3YJIbTAThl HA 0A30BOM YPOBHE TOJIKHBI
OTpaXkaTb C(POPMHUPOBAHHOCTH Y OOYUAOIINXCSI YMEHUIA:

. UCMOJb30BaTh TOHATHS: (PU3NYECKHME M XUMUYECKUE SIBICHHS, HAOIIOICHUE,
SKCIEPUMEHT, MOJEINb, TMIOTE3a, CAMHULBl (PU3NYECKUX BEJIIMYMH, aTOM, MOJICKYJa,
arperaTHbI€ COCTOSIHMSI BEUIECTBA (TBEPIOE, KUJKOE, raz000pa3HOE), MEXAHMYECKOE
IBWKCHHE  (PAaBHOMEPHOE,  HEPAaBHOMEPHOE,  NPSAMOJIMHEHHOE),  TPACKTOPHS,
paBHOJACHCTBYIOIIAs cuia, Jacdopmanus (ymnpyras, IUIaCTHYECKasi), HEBECOMOCTD,
COOOIIAOIINECS COCY b,

. paznuuarh sBiaeHUs (AU @dy3us, TEMIOBOE JBUKEHUE 4YaCTHI[ BELIECTRA,
PABHOMEPHOE NIBH)KEHUE, HEPABHOMEPHOE MBWKEHHUE, MHEPLUS, B3aMMOJCHCTBUE TEII,
PaBHOBECHE TBEPABIX TEN C 3aKPEIUIEHHOW OCBK) BpALLCHUS, Mepefada AaBJICHUS
TBEPABIMU TEJIAMH, KUAKOCTAMH M Ta3aMH, aTMOC(PEPHOE MABJICHWE, IUIABAHUE TEI,
NPEBPALICHUS] MEXAHUYECKOW HSHEPrUM) MO OMUCAHUIO UX XAPaKTEPHBIX CBOMCTB M Ha
OCHOBE OTIBITOB, AEMOHCTPUPYIOIIMX TaHHOE (PU3NUECKOE SBIICHHUCE,

. pAcro3HaBaTh NPOSBICHUE W3YYCHHBIX (PU3MUYECKUX SIBJICHUHA B OKPY>KAKOIIEM
MUPE, B TOM YUCIIE (PU3MUECKUE SBIICHUS B TPUPOJE: TPUMEPHI ABMXKCHHUS C PA3IAYHBIMHA
CKOPOCTSMH B JKMBOM W HEXWBON IIPUPOAE, ACHCTBHE CUJIBI TPEHUS B IPUPOAE H
TEXHHUKE, BJIHMSHHEC aTMOC(EPHOrO MABIEHWS HA >KMBOM OpraHusM, IUIABAHUE PbIO,
pblYary B TEJIC YEIOBEKA, NPH 3TOM MEPEBOJIUTH MPAKTUYECKYIO 3a1a4y B YUYEOHYIO,
BBIICTISATH CYLIECTBEHHBIE CBOWCTBA (TPU3HAKH ) PU3NUYECCKUX SIBJICHUIA,

. OMUCHIBATh M3YyYEHHBIC CBOWCTBA T€A WM (U3WYECKUE SIBICHUS, MCIONb3Ys
(u3NUECKUE BEIMYMHBI (Macca, 00BbEM, IIOTHOCTh BEIIECTBA, BPEMS, MyTh, CKOPOCTb,
CPEIHssl CKOPOCTh, CHJIA YIOPYTOCTH, CUJIA TSHKECTH, BEC TENla, CHA TPEHMS, JABJIICHUE
(TBEPOOTO TeEna, >KUIAKOCTH, ra3a), BBHITAJIKWMBAKOIIAS CUJIa, MEXaHWYeckas paborta,
MOIHOCTh, TMJIEYO CHJIbI, MOMEHT CHJIbI, KO3(PQPHUIMEHT TMOJE3HOr0 JACHCTBUS
MEXAHU3MOB, KWHETHYECKAs M MOTCHUMAJbHAS SHEPrUsl), MPU ONUCAHWHM MPABHIBHO
TPaKTOBAaTh (PU3NYECKUI CMBICT UCIOIB3YEMBIX BETUYMH, UX OOO3HAUYCHUS U €IUHULIBI
(U3NYECKUX BEIWYMH, HAXOAUTH (POPMYJIbL, CBS3BIBAOIIME JAHHYK) (PU3NUYECKYIO
BECJIMYMHY C JAPYTMMH BEJIMYMHAMM, CTPOMTH TIpa@UKyd HW3YUYECHHBIX 3aBUCUMOCTEH
(PU3NYECKUX BEJIUYMH;

. XapaKTepU30BaTh CBOMCTBA TeN, (PU3MUECKHUE SBICHHS W MPOLECCHI, UCIOJIB3Ys
npaBWiia CIOKEHUs Chi (BAONb OJHOM mpsiMoii), 3akoH ['yka, 3akoH [lackans, 3aKoH
ApxuMena, TpaBUIO PaBHOBECHUS pblyara (0JI0Ka), «30J0TOE MPABUIIO» MEXAHUKH, 3aKOH
COXPAHCHUS MEXAHWYECKON SHEPruu, MpPU 3TOM JABATh CIOBECHYHO (POPMYIMPOBKY
3aKOHA W 3aMUCHIBATh €M0 MATEMATHYECKOE BBIPAKEHHUE,

. OOBACHATh (PU3WYECKUE SIBJICHUS, MPOLIECCHl U CBOMCTBA TEN, B TOM YMCJIEC WU B
KOHTEKCTE CUTyaluil MPAKTHKO-OPUEHTUPOBAHHOTO XAaPAaKTEPA: BBISBIATH MPUYMHHO-



-CJICJICTBEHHBIE CBS3H, CTPOUTH OOBICHEHUE U3 1—2 JIOTMYECKUX 1IArOB ¢ OMopoii Ha 1-2
W3YYCHHBIX CBONCTBA (PU3NUYECCKUX SBJICHUH, PU3NUECCKUX 3aKOHA WIIA 3aKOHOMEPHOCTH,
. pemare pacuéTHeC 331a4d B 1-2 AEHCTBUS, MCHONB3Ys 3aKOHBI W (DOPMYIIBI,
CBSI3BIBAKOIIME (PU3MUECKHUE BEJIMYMHBL HA OCHOBE aHAJIN3a YCIIOBHUS 337a4M 3alKMChIBAaTh
KPaTKOE YCIOBHE, MOJCTABIATh (PU3NUYECKUE BEIUYMHBI B (OPMYJbI M MPOBOAMTH
PACUETHI, HAXOAUTH CIIPABOYHBIC JAHHBIC, HEOOXOAUMBIE AJIsl PEIIEHUS 33]a4, OLICHUBATh
PEATUCTUYHOCTb MOJTYYCHHON (PU3NYECKONH BETMUHHBI,

. pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOXHO PEIIMTh MPU NOMOLIM (PU3NUYECCKHUX
METONOB, B OINCAHWUU WCCICAOBAHUS BBIACIHATH IIPOBEPIEMOE IMPEMAIIOIOKEHUE
(runoTesy), pa3inyaTh ¥ MHTEPIPETUPOBATH MOJIYYCHHBIN PE3YbTaT, HAXOIUTh OIIUOKH
B XOJI€ OITBITA, IEJIaTh BEIBOJBI 10 €0 PE3yJIbTaTam,

. OPOBOANTH OMBITEI MO HAOMIOACHHUIO (PU3MUECKUX SIBICHUM WM (PU3NYECCKUX
CBOMCTB Tell: (JOPMYJTUPOBATH MPOBEPIEMBIE MPEAMOJIOKEHUS, COOMPATh YCTAHOBKY W3
OPETIOKEHHOTO 000PYAOBAHMS, 3aMUCHIBATH XO/1 OMBITA U (POPMYJIMPOBATH BHIBOBI,

. BBITIOJTHATH MPSMBIE U3MEPEHHSI PACCTOSIHUS, BPEMEHH, MACCHI TeJla, 00bEMA, CHJIBI
U TEMIEPATYpPhl C UCIOIB30BAHUEM AHAJIOTOBBIX M LU(PPOBBIX MPHOOPOB, 3aMUCHIBATH
noKazaHusi TpUOOPOB € YUETOM 3a/JaHHON aOCOTIOTHOM MOTPEIIHOCTH U3MEPEHUIA;

. OPOBOANTH MCCIEAOBAHUE 3aBUCUMOCTH OAHON (PU3NYECKON BETMUMHBI OT JPYTroi
C MUCIOJIb30BAHUEM MPSIMBIX U3MEPEHUI (3aBUCUMOCTH NMYTH PABHOMEPHO JBHKYILErOCS
TEJla OT BPEMEHHU [BW)KCHHS TEJa, CWIBI TPEHUS CKOJIBKEHHUS OT BECa TeElla, KavyecTBa
00pabOTKM TMOBEPXHOCTCH TEI M HE3aBUCUMOCTH CWIbl TPECHUS OT IUIONIAN
COIPUKOCHOBEHUS TEJ, CHJBl YIIPYTOCTH OT YJUIMHEHHUS NPY)KAHBL, BBITATKABAOLIEH
CWIbl OT 00BbEMA TNOrPY>KEHHONM dYacTH Tela W OT IUJIOTHOCTH KUAKOCTH, €€
HE3aBUCHMOCTH OT IUIOTHOCTH TeNla, OT TJYyOWMHBI, HA KOTOPYK MOTPYKEHO TENO,
YCIIOBUH TMJIaBaHUSl TEJN, YCJIOBHMI pPABHOBECHs pbluara W OJIOKOB), y4acTBOBaTh B
TUTAHUPOBAHUH YYEOHOTO UCCIIEA0BAHMS, COOMPATh YCTAHOBKY W BBIMIOIHITH U3MEPEHHS,
clieysl MPEUIOKEHHOMY TJIaHy, (UKCUPOBATh PE3YJIbTATHI MOTYYEHHONW 3aBUCUMOCTH
(PU3AYECKUX BEJIMYMH B BHJIC MPEATOKEHHBIX TAOMWI U rPa(UKOB, IENATh BBIBOABI IO
pe3ysibTaTaM MCCIIEA0BAHNS,

. NPOBOJANTH KOCBCHHBIE M3MEPEHUS (PU3MYECKUX BEIWMYHMH (IJIOTHOCTH BEIECTBA
JKAIKOCTH W TBEPOOrO Tejla, CWila TPEHUA CKOJIBKEHUS, [aBJIICHUE BO3AyXa,
BBITAJIKMBAIOIIAS CHJIA, ACHCTBYIOIIAS HA MOTPY>KEHHOE B )KMIKOCTh TEJIO, KO3(PPHUIIHEHT
NOJIE3HOTO JACHCTBHS MPOCTBIX MEXAHU3MOB), CICAYS MPEMTIOKEHHON UHCTPYKIIUK: TPH
BBITIOJTHEHUM M3MEPECHUNA COOMpaTh HKCHEPUMEHTANIBHYIO YCTAHOBKY W BBIYMCIIATH
3HAYECHUE UCKOMOM BEJIMYMHBI,

. coONroAaTh MpaBuia TEXHUKH Oe€30macHOCTH mnpu padoTte ¢ 1adopaTOpHBIM
000pPyIOBAHUEM



. YKa3bIBaTh MPUHUMUMBI JCHCTBHAS NPUOOPOB M TEXHUYECKUX YCTPOWCTB. BECHI,
TEPMOMETP, AUHAMOMETP, COOOIMIAOIIMECA COCYIbI, OAPOMETP, pbluar, MOJIBWKHBIA W
HETIOABMKHBIHM OJIOK, HAKJIOHHAS MJIOCKOCTH;

. XapaKTepU30BaTh MPUHLUNBI ACHCTBHS W3YYCHHBIX NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB € OMNOpOM HA WX OnucaHus (B TOM 4YHCIE. MOAIIMIMHWUKHA, YCTPOHCTBO
BOJIONIPOBOJA, THAPABINYECKANA IIPECC, MAHOMETP, BBICOTOMEDP, IOPIIHEBOW HACOC,
apeoMETP), MCHOJB3Yysl 3HAHUS O CBOMCTBAX (DPM3MUECKUX SBICHUI W HEOOXOAUMBIE
(pU3NYECKUE 3aKOHBI M 3aKOHOMEPHOCTH,

. OPUBOIUTE MPUMEPHI (HAXOAWTH WH(OPMALKIO O NPHUMEPAX) MNPAKTHYECKOTO
UCMOJIb30BaHUsl (PU3MYECKMX 3HAHWIA B TOBCEIHEBHOM >KM3HM Uil 00ECHEYCHUs
Oe3omacHOCTH TpH OOpalllcHuu ¢ OpuOOpaMHM M TEXHUYECKUMH YCTPOWCTBAMM,
COXPAHEHUS 3I0POBbsl U COOTFOJIEHUS] HOPM HKOJIOTHYECKOTO MOBEACHUS B OKPY>KAOLIEH
cpene;

. OCYILECTBIIATE OTOOP UCTOUYHMKOB MH(popManmu B MIHTEpHETE B COOTBETCTBUM C
3aJaHHBIM ITOMCKOBBIM 3alpPOCOM, HA OCHOBE MMEIOIIMXCS 3HAHUN U IYTEM CPaBHECHUSA
PA3MYHBIX UCTOYHMKOB BBIACISATE MH(POPMALIMIO, KOTOpPas SBISETCS MPOTUBOPEUYHBOM
WJIA MOXKET OBITh HEJTOCTOBEPHOM;

. UCIOJb30BaTh TNPU  BBHIMOJIHEHWHM YYEOHBIX 3aJaHM  HAYYHO--TIOMYJISPHYIO
auTepaTypy (U3MUECKOrO COAECPXKaHWs, CHOPABOYHBIC MAaTepUaNbl, PECYPCHI CETH
WuTepHer, Biageth nNpuéMamMM  KOHCIEKTUPOBAHMS  TEKCTa, MPeoOpa3oBaHMs
uH(OopMaIuu U3 OJHONW 3HAKOBOUM CHCTEMBI B IPYTYIO;

. CO3/1aBaTh COOCTBEHHBIC KPATKHE MUCHbMEHHBIE W YCTHBIE COOOIIEHUS HA OCHOBE
2-3 KCTOYHMKOB WH(pOpMaLUK (PU3NYECKOTO COACPKAHMS, B TOM YHCIE MyOJUYHO
JeNIaTh KPAaTKHE COOOLIEHUS O PE3yJIbTaTaX MPOEKTOB UM YUYECOHBIX UCCIIEI0BAHUM, TPH
3TOM TPAMOTHO WCHOJIb30BAaTh M3YUYEHHBIA TOHATUHHBIA ammapar Kypca (U3HKH,
COIIPOBOXKJIATH BEICTYIIICHUE IIPE3CHTALINEN,

. OPA  BBINOJHEHUM YYEOHBIX MNPOEKTOB M MCCICAOBAHWUN  PACIpPEACIATh
00sI3aHHOCTM B TPYMIE B COOTBETCTBMHM C MOCTABJICHHBIMM 33Ja4yaMu, CICIUTh 3a
BBITIOJTHEHUEM ITUIAHA JICHCTBWI, aJCKBAaTHO OLICHWBATH COOCTBEHHBIM BKIIQJ B
NEATENBHOCTh TPYIINBIL, BBICTPAUBATh KOMMYHHKATUBHOE B3aUMOJIEHCTBHE, YUYUTHIBAS
MHEHUE OKPYKAFOIIHX.

K koHuy oOyueHus B 8 kiiacce MpeIMETHBIE PE3YJIbTAThl HA 0A30BOM YPOBHE TOJIKHBI
OTpaXkaTb C(POPMHUPOBAHHOCTH Y O0YUAOIINXCSI YMEHUIA:

. WCIIOJIB30BATh MMOHATHA: Macca U pa3sMeEPEl MOJIEKYJI, TEIUIOBOE IBIHKEHUE aTOMOB
U MOJIEKYJI, arperaTHble COCTOSIHUS BEUIECTBA, KPUCTANIMYECCKHE W amMOp(HBbIE Tena,
HACBIIICHHBI W HEHACBIIMICHHBIN Iap, BIAKHOCTH BO3AyXa, TEMIIEpATYpa, BHYTPECHHSIA
SHEPIrUs, TEIUIOBON JBUIaTElb, SJIEMEHTAPHBIA JJIEKTPUUYECKUAN 3apsa, JIECKTPHUECKOE
I10JI€, IPOBOHUKA W JUIJIEKTPUKH, IIOCTOSTHHBINA JJIEKTPUIECCKHAN TOK, MArHUTHOE T10JIE;



. pa3nuyarh SBJICHUS (TEIJIOBOEC PACHIMPEHUE U CXKATHUE, TEIUIONEPEIaya, TeIIOBOE
PABHOBECUE, CMAYMBAHUE, KANMWUIAPHBIC SBJIICHHWS, WCHAPEHUE, KOHJACHCAIMS,
TIJIaBJICHHUE, KPUCTALTU3AIUS (OTBEpAECBAHHKE), KUIICHUE, TeIIonepeaya
(TEIIONPOBOIHOCTh, KOHBEKIMS, W3JIYYEHUE), DJICKTPU3alus TEN, B3aMMOJECHCTBHE
3apsaaoB, JCHCTBUS DJCKTPHUUYECKOTO TOKA, KOPOTKOE 3aMBIKAHWE, B3aUMOICHCTBHE
MArHATOB, ACHCTBHE MATrHUTHOTO TOJII HA MPOBOJHHK C TOKOM, 3JICKTPOMArHWTHAs
UHIYKIUS) TO0 ONUCAHWIO WX XapaKTEPHbIX CBOWCTB M HAa OCHOBE OIMBITOB,
JEMOHCTPUPYIOMIMX JAHHOE (PU3NUYECKOE SBJICHUE,

. pacrno3HaBaTh MPOSIBIICHUE W3YUYEHHBIX (PU3MYECKUX SBJIICHUH B OKPYKAIOIIEM
MHUPE, B TOM 4YHCIIC (DPU3UUYECCKUE SIBJICHUS B MPUPOJC. MOBEPXHOCTHOE HATSHKCHUE W
KaNWUISIPHBIC SBJICHUS B TPUPOJAE, KPUCTAUIBI B Tpuponae, uzinyudeHue CoJHIaA,
3aMEP3aHUuEe BOAOEMOB, MOPCKUE Opu3bl, 00pa30BaHHME POCHI, TyMaHa, WHEs, CHEra,
AIICKTPUYECKUE SBIICHUS B aTMOC(EPE, SEKTPUUYECTBO SKMBBIX OPraHU3MOB, MAarHUTHOE
noJie 3eMyM, Ipeit() MoFOCOB, POJIb MATHUTHOTO TOJIS JUIsl )KU3HU HA 3eMJIE, TOJIIPHOE
CUSHUE, TPU HSTOM TMEPEBOJAUTh NPAKTUYECKYH 3aladyy B Yy4e€OHYHO, BBIACTATH
CYLIECTBEHHBIE CBOMCTBA (MIPU3HAKH ) PU3NUYECCKUX SIBJICHMIA,

. OMKCHIBATh M3YYCHHBIC CBOMCTBA TE1 W (PU3NYECKUE SIBJICHMS, HWCHOJIb3YS
(u3MUECKUE BETUYMHBI (TEMIIEpaTypa, BHYTPEHHSS SHEPrusi, KOJIMYECTBO TEIJIOTHI,
yACHbHASA TETUIOEMKOCTh BELIECTBA, YAECIbHAS TEIUIOTA TUIABICHUS, YACIbHAS TEIUIOTA
napooOpa3oBaHusl, yJAedbHas TEM0Ta CrOPaHMsl TOIMJIMBA, KOA(PPUIMEHT MOJE3HOTO
JEUCTBUA TEIJIOBOW MAIIWHBI, OTHOCHUTENIbHAS BJIAKHOCTH BO3IyXa, JIEKTPAYECCKUMN
3apsai, CHIIA TOKA, SJIEKTPAYECKOE HANPSKEHUE, COMPOTUBIIEHUE TPOBOJAHUKA, YACIBHOE
COMPOTHUBJICHUE BEIIECTBA, padoTa U MOIIHOCTh JIEKTPUYECKOIO TOKA), MPU ONMUCAHUU
MPaBUJILHO TPAKTOBATh (PUBMUYECKUA CMBICI HUCMOJIB3YEMBIX BEIMYMH, 0003HAYEHUS W
CAVHUIBI  (PU3MYECKUX BEJIWYMH, HAxOJuTh (HOPMYJIbL, CBS3BIBAIOUIME JIAHHYIO
(U3MYECKYI0 BEIMYMHY C JPYTMMH BEJIWYMHAMH, CTPOUTHh TpauKM W3YUYEHHBIX
3aBUCUMOCTEN (PU3MUECKUX BEJIUYWH,

. XapPaKTEPU30BaTh CBOMCTBA TEJ, (PU3MYECKUE SIBJICHHUS M MPOLECCHI, UCIOIb3YS
OCHOBHBIE TIOJOKCHUS MOJICKYJIIPHO--KHHETHYECKOW TEOPUM CTPOCHUS BEMIECTBA,
OPUHIMI CYTEPIIO3ULIAN MOJIEH (HA KAYECTBEHHOM YPOBHE), 3aKOH COXPAHEHUS 3aps/a,
3akOoH OMa JiIs ydacTKa 1enu, 3aK0H Jkoyns—JIeHna, 3aKk0H COXPaHEHUsI SHEPTUU, TIPH
ATOM JlaBaTh CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA M 3alMUCHIBATh €r0 MaT€MaTU4YECKOE
BBIPAXKEHHUC,

. OOBSACHATh (PU3NYECKUE MPOLECCH U CBOMCTBA TEJ, B TOM YKCIIC U B KOHTEKCTE
CUTyaluii MPAKTUKO-OPUEHTUPOBAHHOTO XAPAKTEPA: BBISBIIATH TPUUYUHHO-CJICACTBCHHBIE
CBSI3H, CTPOUTh OOBSICHEHHE M3 1—2 JMOrMYeCcKMX 1IaroB ¢ Onopoid Ha 1—2 WM3y4YEeHHBIX
CBOMCTBA (PU3NYECCKUX SBICHUH, PU3NUECKUX 3aKOHOB UM 3aKOHOMEPHOCTEIA;

. peliath pacuéTHhIC 3a7a4d B 2—3 NCUCTBHS, MCHOJIb3YS 3aKOHBI U (POPMYIIBI,
CBSI3BIBAIOIIME (PUBNUECKHUE BEIMUYUHBI. HA OCHOBE aHajIM3a YCIOBUS 3a7a4d 3aluChIBaTh



KPaTKOE YCJIOBHE, BBISIBIIATH HEAOCTATOK MAHHBIX JJIs PCIICHUS 33Ja4d, BBIOMPATH
3aKOHBI U (POPMYJIBI, HEOOXOMMBIC ISl €€ PELICHHUS, POBOIUTL PACUETHI M CPABHUBATH
NOJIYYEHHOE 3HAYCHUE (PU3AYECKON BETMUMHBI C M3BECTHBIMU JAHHBIMM,

. pacro3HaBarh MPOOJIEMBI, KOTOPbIE MOXHO PEIIUTh MPU NOMOLIM (PU3MYECKHUX
METOJIOB, UCITOJIb3Ysl ONUCAHUE UCCIICIOBAHUS, BBIAEISTH MPOBEPSAEMOE MPEATIONOKEHHE,
OLICHWBATh MPABWJIBHOCTH MOPSIIKA MPOBEACHUS UCCIICIOBAHMS, IEJIATh BHIBOIBI,

. OPOBOANTH OMBITEI MO HAOMIOACHHUIO (DU3MYECKUX SIBICHUH WM (PU3MYECCKHUX
CBOMCTB TeJl (KaMWJUISIPHBIE SIBJICHUS, 3aBUCUMOCTh JABJICHUS BO3AyXa OT €ro 00béMa,
TEMIEPATYPBI, CKOPOCTH MPOLIECCA OCTHIBAHUS W HATPECBAHWS MPU M3IIyUYCHUW OT LIBETA
U3Nyyaromie  (moryouiaronieii) MOBEPXHOCTH, CKOPOCTh HCMAPEHUS BOJBL  OT
TEMIEPATYPbl JKAJIKOCTH W IUIOMAAM €€ TOBEPXHOCTH, OJJICKTpU3alMs TEN W
B3aMMOJECHCTBUE JIIEKTPUYECCKUX 3aps0B, B3aUMOJICHCTBHAE TOCTOSHHBIX MArHUTOB,
BAZYIM3ALUSI MATHUTHBIX TMOJICH MOCTOSHHBIX MAarHUTOB, NEHCTBUS MArHUTHOTO MOJIS
HA TPOBOJAHMK C TOKOM, CBOHCTBAa 3JIEKTPOMArHWTa, CBOMCTBA SJIEKTPOJBUTATENS
MOCTOSIHHOTO  TOKa). (pOPMYJIMPOBATh MPOBEPSACMBIE MPEANONIOKEHUS, COOMpaTh
YCTAHOBKY W3 MPEAIOKEHHOT0 000pYI0OBaHUS, OMUCHIBATH X011 OMBITA U (POPMYJIHMPOBATh
BBIBOJIBIL,

. BBITIOJIHATE TMPSMBIE M3MEPEHUS TEMIEPATYPhl, OTHOCUTEIBHOW BIAKHOCTH
BO3[lyXa, CHWJBl TOKA, HANPsDKEHUS C MCMOJIb30BAHUEM AHAJIOIOBBIX NPUOOPOB U
JaTYMKOB (PU3MYECKMX BEJMYHMH, CPaBHUBATh PE3YJbTaTbl W3MEPEHUH C YUYETOM
3a1aHHOM a0COIOTHOM MOTPEIIHOCTH,

. OPOBOAMTH MCCIEAOBAHUE 3aBUCUMOCTH OAHON (PU3NYECKON BETMUMHBI OT JPYTroi
C WCHOJIb30BAHUEM MPSAMBIX M3MEPECHUH (3aBUCHMOCTh COMPOTHBIICHUS MPOBOJHUKA OT
€ro JUIMHBI, TUIOIIAIM MOMEPEYHOrO CEYEHWS W YACIBHOTO COMPOTHBIICHUS BEIIECTBA
NPOBOJHMKA, CHJIbI TOKA, MAYLIETO YEPE3 MPOBOJHUK, OT HAMPSDHKEHUS HA TMPOBOJHHUKE,
UCCIICIOBAHUE TOCJICIOBATENIbHOTO M MAPAIENBHOIO COCIMHEHUI MPOBOIHUKOB):
IUIAHAPOBATh MCCIEAOBAHUE, COOMPATh YCTAHOBKY M BBIMOJIHATH WM3MEPEHUS, CIEAys
NPEVIOKEHHOMY TUTaHY, (PUKCHPOBATH PE3YJIbTATHI MOJTYYCHHOH 3aBUCHUMOCTH B BHUJC
Tabmui U rpauKoB, A€7aTh BBIBOABI MO PE3YJIbTaTaM HCCIIEA0BAHUS,

. OPOBOANTH  KOCBEHHBIE  M3MEPEHHsS]  (PU3MYECKMX  BEIWYMH  (yACNbHAs
TEINIOEMKOCTh  BEIIECTBA, COMPOTHUBICHUE NPOBOAHMKA, PadoTa MW MOIIHOCTH
ANEKTPUYECKOTO TOKA). TIUIAHUPOBATh M3MEPEHHUs, COOMPATh HSKCHEPUMEHTABHYIO
YCTAHOBKY, CIEAYS MPEATIOKEHHOW MHCTPYKIMHU, U BBIYUCIIATH 3HAYEHUE BETMUHUHBI,

. coONroAaTh MpaBuia TEXHUKH O€30MacHOCTH mNpu padoTte ¢ J1adopaTOpHBIM
000pPyIOBAHUEM
. XapaKTepU30BaTh MPUHLMUIBL ACHCTBUS M3YUYEHHBIX MPUOOPOB U TEXHUUECKUX

YCTPOMCTB € OMOpPO HA WX OMUCAHWs (B TOM YHUCIIE. CUCTEMA OTOIUICHUS JIOMOB,
TUTPOMETP, TapoBas TypOHWHA, aMMIEPMETP, BOJBTMETP, CYETUMK DIICKTPUUYECKON
SHEPIUM, DJICKTPOOCBETUTEIBHBIC MPUOOPBI, HArpeBATENIbHBIE  BIEKTPONPUOOPHI



(MpUMEPBI), DIICKTPUYECKUE MPEAOXPAHUTENMN, SIEKTPOMArHUT, SJIEKTPOJBUTATEID
NOCTOSSHHOTO TOKA), HCIOJB3Ysl 3HAHWS O CBOMCTBAX (PM3MYECKHUX SBJICHUA W
HEOOXOUMBIE (PU3HYECKHE 3aKOHOMEPHOCTH,

. pacro3HaBaTh MPOCTHIC TEXHUUYECKUE YCTPOWCTBA U U3MEPUTEIBHBIC TPUOOPHI M0
CXEMaM M CXEMATHYHBIM PUCYHKAM (GKUIKOCTHBI TEPMOMETP, TEPMOC, MCUXPOMETP,
TUTPOMETP, JBHTraTeNlb BHYTPEHHErO CrOPAHMs, JJIEKTPOCKOI, PEOCTaT), COCTABIIATH
CXEMBI JJIEKTPUYECKUX LENEH C MOCIECAOBATENBHBIM M MapaIEIbHBIM COCIUHEHUEM
3JIEMEHTOB, pa3inyasl YCIOBHbIC 0003HAYEHUS SJIEMEHTOB MICKTPUUYECKUX LIENEH;

. OPUBOIUTE MPUMEPHI (HAXOAWTH WH(OPMALHMIO O MNPUMEPAX) MPAKTUYECKOTO
UCMOJIb30BaHUsl (PU3MUECKMX 3HAHWNA B TOBCECIHEBHOW JKM3HM sl 00€CHEUYCHUs
Oe3omacHOCTH TpH OOpalllcHuu ¢ OpuOOpaMHM M TEXHUYECKUMH YCTPOWCTBAMM,
COXPAHEHUS 3I0POBbsl U COOTFOJIEHUS] HOPM HKOJIOTHYECKOTO MOBEACHUS B OKPY>KAOLIEH
cpene;

. OCYIIECTBIATh MOUCK MH(popManmn (uznueckoro coacpxanus B MHTepHETE, Ha
OCHOBE HMCEIOMIMXCS 3HAHWH W NYTEM CPABHECHHS JOMOJHUTEIBHBIX WCTOYHUKOB
BBICTIATE MH(OPMALMIO, KOTOPas SBISIETCS NPOTHBOPEYMBOM WM MOXKET OBITh
HETOCTOBEPHOM,

. UCIOJBb30BaTh TNPU  BBHIMOJIHEHWHM YYEOHBIX 3aJaHWil  HAy4HO--TIOMYJISPHYIO
auTepaTypy (U3MUECKOrO COAECPXKaHWs, CHOPABOYHBIC MAaTepUaNbl, PECYPCHI CETH
WuTepHer, Biageth nNpuéMamMM  KOHCIEKTUPOBAHMS  TEKCTa, MPeoOpa3oBaHMs
uH(OopMaIuu U3 OJHONW 3HAKOBOUM CHCTEMBI B IPYTYIO;

. CO3/1aBaTh COOCTBEHHBIE MHCBMECHHBIE M KPATKUE YCTHBIE COOOMICHHs, 0000mas
WH(POPMALMIO U3 HECKOJBKMX WCTOYHUKOB (PU3MUECKOrO COACPKAHHs, B TOM YHUCIIE
nyOIMYHO  OPEACTaBIATH  PE3YAbTaThl  NPOSKTHOM  WIM  HMCCIEA0BATENBCKON
JESATEIBHOCTH, MPUA 3TOM TPAMOTHO WCHOJb30BaTh M3YUYEHHBIA MOHATUHHBIA anmapar
Kypca (pU3MKH, CONPOBOKIATH BBICTYIUICHAE TPE3CHTALUCH

. OPHA BBIMIOJIHEHUM YUEOHBIX MPOEKTOB M UCCICAOBAHUA (PU3NUYECKMX MPOLIECCOB
pacnpeacnsaTe OO0S3aHHOCTH B TPYyNIE B COOTBETCTBHHM C TMOCTABICHHBIMH 33JaYaMH,
CIICIUTh 32 BBINOJHEHWEM I[UIaHA MACHCTBHIA W KOPPEKTHPOBATh €ro, aJEKBATHO
OLICHWBATh  COOCTBEHHBIA  BKJIaA B  JEATEIBHOCTH  [PYNNblI,  BBICTPAWBATH
KOMMYHHKAaTUBHOE B3aUMOJEHCTBHE, MPOSBIISASE TOTOBHOCTH Pa3peiuaTh KOH(IUKTHI.

K koHuy oOyueHus B 9 kijacce MpeIMETHBIE PE3YJIbTAThl HA 0A30BOM YPOBHE TOJIKHBI
OTpaXkaTb C(POPMHUPOBAHHOCTH Y O0YUAOIINXCSI YMEHUIA:

. UCMOJb30BaTh TOHSTHSA. CUCTEMA OTCYETA, MATEPUAIbHAS TOYKA, TPACKTOPWS,
OTHOCHUTEIIbHOCTh MEXAHMUYECKOTO NBHXKEHUS, nehopmanus (ynpyras, NiIacTHYECKas),
TPEHHE, LEHTPOCTPEMHUTEBHOE YCKOPEHUE, HEBECOMOCTh M MEPETPY3KH, LEHTP TIKECTH,
a0COJIFOTHO TBEPAOE TENO, LEHTP THKECTH TBEPAOIO TENa, PABHOBECHUE, MEXAHUUECKUE
KOJIcOaHUs U BOJIHBI, 3BYK, HH()PA3BYK U YJIbTPA3BYK, JJIEKTPOMArHUTHBIC BOJIHBI, HIKaJIa



ANIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U NATbHO30PKOCTb, CIEKTPBI HCITYCKAHUS
Y TIOTJIOLICHUS, anb(a-, OeTa- 1 raMMa-u31yYeHH s, U30TOMBI, SIACPHAs SHEPreTUKA,

. pa3nAyaTh SBJICHUS (PABHOMEPHOE M HEPABHOMEPHOE MPSAMOJIIMHEHHOE ABH)KECHUE,
PABHOYCKOPEHHOE MPSAMOJUHENHOE ABMXKECHUE, CBOOOIHOE MAJCHHUE TEJ, PABHOMEPHOE
IBWKCHHE MO  OKPY>KHOCTH, B3aUMOJCHCTBUE TEJ, PEAKTUBHOE JBUKCHHE,
KOJeOaTENbHOE JBUKCHHE (3aTyXaroIIMEe M BBIHY)KICHHBIE KOJICOaHMsI), PE30HAHC,
BOJIHOBOE JIBM)KCHHE, OTPAKEHUE 3BYKA, NPSIMOIMHEHHOE PACIPOCTPAHEHUE, OTPAXKEHUE
Y IPETIOMJIEHUE CBETA, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3lOXKEHUE OEI0ro CBeTa
B CHEKTP W CIOXKCHHE CHCKTPAIBHBIX [IBETOB, JUCIEPCUS CBETA, €CTECTBEHHAS
PaJIMOAKTUBHOCTh, BOSHUKHOBEHHE JIMHEHYATOrO CIEKTPA U3ITyUYECHUS ) MO OMUCAHUIO UX
XapaKTEPHBIX CBOWCTB M Ha OCHOBE OMBITOB, JEMOHCTPUPYIOLIMX AAHHOE (PUINYECKOE
SBJICHUE,

. pacrno3HaBaTh MPOSIBICHUE W3YUYEHHBIX (PU3MYECCKUX SBJIICHUH B OKPY)KAIOIIEM
MUpPE (B TOM 4YHCIE (PU3NYECCKUE SIBJICHUS B MPUPOJC. MPUIUBLI U OTJIMBBI, JBUKCHUE
miaHeT COJTHEYHOW CUCTEMBI, PEAKTUBHOE JIBUKCHUE >KUBBIX OPraHU3MOB, BOCIIPUSTHE
3BYKOB KMBOTHBIMH, 3EMJICTPACEHUE, CEHCMUYECKUE BOJHBI, I[yHAMH, 3XO0, LIBETA TEII,
ONTUYECKUE  SIBJICHUS B  NPUPOJE, OMONOTMYECKOE  JACHCTBUE  BHIMMOIO,
yJIbTPaQHOIETOBOr0 W PEHTTCHOBCKOTO W3JIyYCHHU, €CTECTBEHHBIA paguOaKTHUBHBIN
(hOH, KOCMUYECKUE JIyUH, PAAMOAKTUBHOE U3JTyYCHUE MTPUPOJHBIX MUHEPAJIOB, NCHCTBUE
PaJMOAKTUBHBIX M3JIyYECHUW HA OpPraHUu3M YEJOBEKAa), MpPU OTOM MEPEBOAMTH
MPAKTUYECKYI0 3aJady B Y4Y€OHYIO, BBIJECNIATH CYHIECTBEHHBIE CBOMCTBA (MPU3HAKM)
(pU3NYECKUX SIBIICHUH;

. OMKCHIBATh M3YYCHHBIC CBOMCTBA TE1 M (PU3NYECKUE SIBJICHMS, WCIOJIb3Ys
(U3NUECKUE BEMUYMHBI (CPEIHSSE M MTHOBEHHAsi CKOPOCTh Tejla MPU HEPABHOMEPHOM
JIBWKCHHUH, YCKOPEHUE, MEPEMEIICHUE, NMYTh, YIJIOBas CKOPOCThb, CHJIA TPEHHS, CHJIA
YIPYTOCTH, CHJIA TSHKECTH, YCKOPEHUE CBOOOTHOTO MAJCHMS, BEC Tela, UMIYJbC Tena,
UMIYJIbC CUJIBL, MEXaHHWYECKass paboTa M MOIIHOCTh, MOTEHIMAIbHAS JHEPrUsl TEINA,
MOJHITOrO0 HAJ MOBEPXHOCTHIO 3€MJIM, MOTCHIMAJbHAS SHEPIrUsl CXKATOH MPYKUHBI,
KAHETUYECKAs SHEPIHUsl, MOJIHAS MEXAHUYECKAsl SHEPTHs, EPUOJ M 4aCTOTA KOJCOAHMIA,
JUIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTAa TOHA, CKOPOCTb CBETa, MOKAa3aTellb
MPEJNOMJIEHUST CPEJIbl), TMPU ONWUCAHWW NPABWIBHO TPAKTOBATh (YU3MYECCKUI CMBICT
UCIOJIB3YEMbIX BEJIMYMH, O00O3HAYECHUS W €AUHUILI (PU3MYECKUX BEJIMYMH, HAXOIUTh
(OpMYJIBI, CBS3BIBAKOLINE AAHHYIO (PU3MYECKYIO BEJIMUYMHY C JAPYTMMH BEIMYMHAMM,
CTPOUTH IPaPUKN N3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEJMYHH,

. XapaKTepU30BaTh CBOMCTBA TEN, (PU3MUECKHUE SBICHHS M MPOLECCHI, MCIOJIB3Ys
3aKOH COXPAHECHUSI DHEPruM, 3aKOH BCEMUPHOTO TATOTEHUS, MPHHIMI CYNEPHO3UIUN
CWJI, MPUHLMI OTHOCHTENbHOCTM [‘anmmnes, 3akoHbl HbIOTOHA, 3aKOH COXpAaHCHUs
MUMIYJIbCA, 3aKOHBI OTPAKEHHS U MPEIIOMIICHHUS CBETA, 3aKOHBI COXPAHECHHSI 3aPsI0BOTO U



MAaCCOBOTO YMCEN MPH SIIEPHBIX PEAKLMSX, MPU 3TOM J1aBaTh CIIOBECHYIO (POPMYJIMPOBKY
3aKOHA W 3aMUCHIBATh €M0 MATEMATHYECKOE BBIPAKEHHE,

. OOBACHATH (PU3MUECKHE MPOLECCHl U CBOMCTBA TEJ, B TOM YUCIE U B KOHTEKCTE
CUTyalluid  MPAKTUKO-OPUCHTUPOBAHHOIO  XapakTepa.  BBISBIATH  MPUYMHHO--
CJICICTBEHHBIE CBSI3W, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX IIAroB ¢ Onopoit Ha 2—3
W3YYCHHBIX  CBOWCTBAa  (PM3BMYECKUX  SBINCHWH, (PU3MYECKHX  3aKOHOB  WIIH
3aKOHOMEPHOCTEM

. pelmaTe pacyéTHhIE 3a7aud (OMUPAKOIIMECS HA CUCTEMY W3 2—3 YpaBHEHWH),
UCTIOJIB3YSl 3aKOHBI M (DOPMYJIBI, CBSI3BIBAIOIIME (DPU3UYECKUE BEJIMUMHBI. HA OCHOBE
aHaJIn3a yCJIOBUS 337a4M 3aNMUCHIBATH KPATKOE YCIIOBUE, BBISBIATh HEIOCTAOIINE WA
30BITOYHBIE JAHHBIE, BBIOMPATH 3aKOHBI W (POPMYJIBI, HEOOXOAMMBIE I PEIICHHUS,
NPOBOAMTH PACYETH M OLIEHUBATh PEATMCTUYHOCTD MOJYYSHHOTO 3HAUCHUS (PU3NUECKON
BEJIUYMHBI;

. pacro3HaBaTh TPOOJIEMBI, KOTOPbIE MOXHO PELIMTh MPU MOMOUIMA (PU3MYECKHUX
METOJIOB, UCITOJIb3Ysl ONUCAHUE UCCIICIOBAHMS, BBIAEIATH MPOBEPSAEMOE MPEATIONOKEHHE,
OLICHWBATh MPABUJIBHOCTh MOPSJIKA MPOBEACHUS WCCICAOBAHUSA, JENaTh BBIBOJBI,
WHTEPIPETUPOBATH PE3YJIBTATHI HAOIIOJACHUN U OIBITOB;

. OPOBOANTH OMBITEI MO HAOMIOACHHWIO (PU3MUECKHUX SIBICHUM WM (PU3NYECKUX
CBOMCTB Te€N (M3y4yeHUWE BTOPOro 3akoHAa HBIOTOHA, 3aKOHA COXpaHEHUS SHEPIUM,
3aBUCUMOCTb MEPUOJIA KOJIEOaHUH MPY>KUHHOTO MAsiTHUKA OT MACChl Ipy3a U KECTKOCTH
OPYXKUHBl M HE3aBUCUMOCTh OT AaMIUIATYIbl MajblX KoJcOaHWi, NPSAMOJIMHEHHOE
paclpoOCTPAaHEHUE CBETA, PA3NIOKECHHE OENOr0 CBETAa B CHEKTP, WU3YUYCHHE CBOWCTB
M300PKECHKS B TUIOCKOM 3€pKajic U CBOMCTB M300paKCHUsSI MpeaMeTa B COOMPAONICH
JMH3E, HAOMIOACHUE CIJIOMIHBIX M JTUHEHYATHIX CIEKTPOB M3ITYUYEHUs). CaMOCTOSITEITbHO
coOMparh yCTAHOBKY M3 M30BITOYHOIO HAabopa 00Opya0BaHMsI, OMUCHIBATH XOJ OMbITA U
€r0 Pe3yJbTaThl, POPMYIHPOBATH BBIBOBL,

. OPOBOANTH NPH HEOOXOIUMOCTH CEPHIO MPSAMBIX U3MEPEHHIA, ONPEACIIssl CPEIHEE
3HAUEHUE W3MEPSAEMOl BEIMUMHBI ((POKYCHOE pPACCTOSHUE COOMpArOUICH JIMH3BI),
00OCHOBBIBAThH BBIOOP COCO0A U3MEPEHUS (M3MEPUTEIBHOTO TPHOOPA);

. OPOBOJAWTH  MCCICAOBAHWE  3aBHCUMOCTEH  (PM3MYECKMX  BEJIIMYMH €
UCMOJIb30BAHUEM TMPSIMBIX W3MEPEHUH  (3aBUCMMOCTh MyTH OT BPEMEHU TIpHU
PaBHOYCKOPDEHHOM  JBMKEHMM O€3 HAYaJlbHOH CKOPOCTH, TNEpHoja KojeOaHHi
MaTEMATUYECKOT0 MAsTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH YIJIa OTPAXECHHs CBETA OT
yria majcHus W yria MPEeIOMJICHHs OT yIJIa MaJAcHUs). MJIAHUPOBATh WCCIICIOBAHHE,
CaMOCTOSITENIbHO  COOMpaTh YCTAaHOBKY, (PUKCHMPOBATh Pe3yabTaThl IMOJYYCHHOH
3aBUCUMOCTH (PU3MYECKUX BETUYHMH B BHJE TAOIWL W TPaQUKOB, ACIATh BBIBOABI IO
pe3yabpTaTam HCCIIEA0BAHNS,

. OPOBOJANTH KOCBEHHBIC M3MEPCHUS (DU3WYECKUX BEIMYMH (CPEIHSSE CKOPOCTh U
YCKOPEHHUE TeJla MPU PABHOYCKOPEHHOM JBWKCHHH, YCKOPEHUE CBOOOJHOIO MAJACHWS,



KECTKOCTh MPYXKHUHBI, KOYPPUIMEHT TPECHUs CKOJIbKEHUS, MEXaHWdeckas paborta u
MOILHOCTb, YaCTOTa U MEPUOJ KOJEOAHUIH MATEMATUYECKOTO U PYKUHHOTO MASITHUKOB,
ONTUYECKAs CUJIa COOMPAIOLIEH JIMH3BI, PAAUOAKTUBHBINA (DOH): TNIAHUPOBATH U3MEPEHUS,
coOMparh SKCICPUMEHTAIGHYKD YCTAHOBKY MW BBIMOJHATH M3MEPEHHUs, CIECays
NPEMIOKEHHOW WHCTPYKLMHU, BBIUMCIATE 3HAUYECHHE BEIMYMHBL W AHATU3UPOBATH
MOJIYYEHHBIE PE3YJIBTATHI C YUETOM 3aJaHHOM IMOTPEMIHOCTH U3MEPEHUA;

. coONroAaTh MpaBWia TEXHUKH O€30MacHOCTH Mpu padoTe ¢ J1adopaToOpHBIM
000pyIOBAHUEM
. paznuyaTh OCHOBHBIC MPU3HAKK U3YUYEHHBIX (PU3NYECKUX MOJIENICH: MaTepuaibHas

TOYKA, A0COIMKOTHO TBEPAOE TENO, TOYECUHBI WMCTOYHWK CBETA, JIy4, TOHKAas JIMH34,
IUTAHETAapHAsl MOACITb ATOMA, HYKJIOHHAS! MOJENIb aTOMHOTO SIIPA;

. XapaKTepPU30BaTh MPUHLUNBI ACHCTBHS W3YYCHHBIX NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C ONOPOM HA WX OMUCAHUS (B TOM YHUCIE. COUAOMETP, JATYUKH MOJIOMKEHUS,
PACCTOSTHUSL M YCKOPEHMSI, PAKETA, 3XO0JIOT, OUKH, MEPUCKOI, (poToanmapar, ONTHYECKUE
CBETOBOJBI, CHEKTPOCKOMN, JO3UMETP, Kamepa BHIbCOHA), HCMONB3Ys 3HAHHUS O
CBOMCTBAX (PM3NUYECKUX SIBJICHUN U HEOOXOAUMBIE (PH3NUECKIE 3aKOHOMEPHOCTH;

. UCIOJb30BaTh CXEMBl M CXEMATUYHBIE PHCYHKA W3YUYCHHBIX TEXHUYECKHX
YCTPOMCTB, U3MEPUTEIBHBIX TPUOOPOB M TEXHOJIOTMYECKUX MPOLECCOB MPH PELICHUU
y4eOHO--IPAKTUYECKUAX 334, ONTHYECCKAE CXEMBI ISl TMOCTPOCHUS M300PAKEHUI B
IUTOCKOM 3€pKasie ¥ COOMpAroIEeH JIMH3E,

. OPUBOIUTE MPUMEPHI (HAXOAWTH WH(OPMALMIO O MNPUMEPAX) MPAKTUYECKOTrO
UCMOJIb30BaHUsl (PU3MYECKMX 3HAHWKA B TOBCECIHEBHOW JKM3HM sl 00ECHEYCHUs
Oe3omacHOCTH TpH OOpalllcHuu ¢ OpuOOpaMu M TEXHUYECKUMH YCTPOWCTBAMM,
COXPAHEHUS 3I0POBbsl U COOJTFOJIEHUSI HOPM HKOJIOTHYECKOTO NMOBEACHUS B OKPY KAOLIEH
cpene;

. OCYIIECTBIIATh MOMCK MH(OpManmu (U3NYECKOro cojacpkaHuss B HMHTEpHETE,
CaMOCTOSITENIbHO  (POPMYJIMPYSL TOMCKOBBIA 3ampoc, HAXOOUTh NYTH OMNPEACIICHUS
JOCTOBEPHOCTH MOJIYYEHHOM WH(OpPMAllMM HA OCHOBE WMCIOIIMXCS 3HAHWA W
JOTOJIHATENBHBIX HCTOYHUKOB;

. UCIOJb30BaTh TNPU  BBHIMOJIHEHWHM YYEOHBIX 33JaHWil  HAy4YHO--TIOMYJISPHYIO
IUTEpaTypy (PU3MUECKOrO COAECPXKaHWs, CHOPABOYHBICE MAaTepUANbl, PECYPCHI CETH
WuTepHer, Bimageth NpuéMamMM  KOHCIEKTUPOBAHMS  TEKCTa, MPeoOpa3oBaHMs
uH(OopMaIKU U3 OJHONW 3HAKOBOUM CHUCTEMBI B IPYTYIO;

. CO3/1aBaThb COOCTBEHHBIE MHUCBMEHHBIE M YCTHBIE COOOIICHHS Ha OCHOBE
WH(POPMALMM W3 HECKOJBKHX WCTOYHUKOB (PU3MUECKOTO COACPXKAHMS, IMyOJIUYHO
NPEICTABIATE PE3YJIBTATHI MPOCKTHOW UM UCCIEA0BATEIBCKOM NEATENBHOCTH, IPU 3TOM
IPaMOTHO UCMOJB30BATh U3YUYEHHBIH MOHATUIHBIN anmnapaTr u3y4acMoro pasacia Gu3nku
W COIMPOBOXKAATh BBICTYIJIEHUE MPE3CHTAMEN C Y4YETOM OCOOCHHOCTEH ayAuTOpHA
CBEPCTHHKOB.
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