


HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o (u3MKe Ha YPOBHE OCHOBHOIO OOHIEro 00pa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHWH M TpeOOBaHUIl K pe3yjibraraM OCBOCHHUS Ha
0a30BOM ypPOBHE OCHOBHOI 0Opa3oBaTENbHOW MpPOTrpaMMbl, MPEICTABICHHBIX B
OI'OC O0OQ, a Takxe ¢ yuéTom (eacpanbHOil padodeii mporpaMMbl BOCOUTAHUS U
Konuenumu npenogaBanust yueOHOro npeamera « Ou3nkay.

Copepxanne mporpaMMbl MO (PM3MKE HANPABIECHO Ha (POPMUPOBAHUE
€CTECTBEHHO-HAYYHOW TI'PAMOTHOCTU OOYYAlOIIMXCS W OpPraHu3aluio HU3y4YCHUs
GU3MKN Ha MAEATEIbHOCTHOW OCHOBE. B mporpamme mo (pU3uKe yUUTHIBAIOTCS
BO3MOKHOCTH Y4eOHOTo mpeamera B peanmsauuu TpedoBanuii ®I'OC OO0
TUITAHUPYEMBIM JIMYHOCTHBIM M METAMPEIMETHBIM PE3yJibTaTaM 00YUYECHHUS, a TAKKe
MEXKIPEIMETHBIE CBS3M €CTECTBEHHO-HAYUHBIX YUEOHBIX MPEAMETOB HA YPOBHE
OCHOBHOTI'O 00IIIEr0 00Pa30BaHUSI.

[Tporpamma no (pu3KKe yCTaHABIMBAET pacrnpeaciacHue yueOHOro Marepuaia
1o rogaM oOydeHus (IO Kjaccam), MpetaracT NPUMEPHYIO MOCIEA0BATEIbHOCTh
U3yUYEHHUS] TEM, OCHOBAHHYIO HA JIOTMKE PA3BUTHS MPEIMETHOTO COJACPKAHUS U
Y4€T€ BO3PACTHBIX OCOOCHHOCTEH 00yUarOUXCsl.

[Tporpamma mo Qusuke pazpaboTaHa C LENbIO OKa3aHUS METOAUYECKOMN
MOMOIIM YYUTENIO B CO3JaHUU paboveii MporpaMMBbl 10 y4eOHOMY MPEIMETY.

duzuka ABISETCS  CUCTEMOOOPA3yIOMIUM Uil  €CTECTBEHHO-HAYUHBIX
Y4€OHBIX TPEAMETOB, TOCKOJBKY (PU3MUECKHUE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB
U SBJICHWH, WM3y4aeMbIX XUMHEH, OWOJIOrvei, acTpoHOMUEH U (PU3MUYECKOM
reorpadueil, BHOCUT BKJIaJd B €CTECTBEHHO-HAyUYHYI) KAapTHHY MHpA,
npeaocTaBiseT HaumOosnee sCHble 00pa3libl MPUMEHEHUs HAy4YHOro METofa
MO3HAHUS, TO €CTh CMOCO0a MOMyUYEHHS TOCTOBEPHBIX 3HAHUI O MUPE.

OnHa W3 TIaBHBIX 33/a4 (PU3UYECKOTO 00pa30BaHUS B CTPYKType OOIIETOo
oOpa3oBaHusl COCTOMT B (POPMUPOBAHUM €CTECTBEHHO-HAYYHOU TIPAMOTHOCTH H
UHTEpeCa K HAyKe y 00yYarolmxcsl.

Wzyuenne (¢uznku Ha 0a30BOM yPOBHE NPEANOJaracT OBJIAJCHUE
CIIEAYIOUIMMUA KOMMETEHTHOCTSIMH, XapaKTEPU3YIOIIMMU €CTECTBEHHO-HAYYHYIO
IPaMOTHOCTb:

e HAy4YHO OOBICHSTH SIBJICHUS,

e OLICHUBATh U TOHUMATh OCOOCHHOCTH HAYUHOTO UCCIICIOBAHUS;

o MHTEPNPETHPOBATH  JAaHHBIE M HUCHOJb30BaTb  HAYYHbIE
J0Ka3aTeNbCTRA AJIS MOTY4YEHUS BIBOIOB.

Ilenn w3ydeHuss (PU3MKM HA YPOBHE OCHOBHOrO 0OIIEro 00Opa3oBaHUs
onpenenensl B KoHuenuuu mnpenogaBaHus ydeOHOro mnpeamera «Dusuka» B
oOpazoBaTenbHbIX —opraHusaunusix Poccuiickoit ®Dexepanuu, peaau3yroLMX
OCHOBHBIE  001IEO0pA30BATENIbHBIE  TPOIPAMMBI,  YTBEP)KAEHHONW — PEIICHUEM



Konnernn Munucrepcersa npoceemieHus: Poccuiickoii denepannu (MpoToKoI ot 3
nexadps 2019 r. Ne [IK-4BH).
Henn uszyyenus pu3uKu:

npuoOpEeTEHUE MHTEpPeca M CTPEMJICHHS OOYyYaroluXcs K HaydHOMY
U3yUEHUIO MPUPOAbI, Pa3BUTHE HX HMHTEIIEKTYaIbHBIX M TBOPYECKHX
CITOCOOHOCTEHH;

Pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJIC TIO3HAHUSI U (POPMUPOBAHUE
UCCJIE0BATENLCKOTO OTHOIIEHUS K OKPY KAIOIIUM SIBJICHUSIM;
(GOopMHpPOBAaHME HAYYHOTO MMPOBO33PEHMSI KaK pe3ysibTaTa M3yUYCHHUs
OCHOB CTPOEHMSI MaTepuu U PyHIAMEHTATBHBIX 3aKOHOB (PU3UKH;
(GopMHUpOBAHUE TPEACTABICHUN O pOSU (PU3UKK ISl Pa3BUTUS JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHIA;

pa3BUTHE  MPEACTABICHUM O  BO3MOXKHBIX  cepax  Oyayuiei
Npo(EeCCUOHATIBEHON AEATENBHOCTH, CBA3aHHON ¢ (PU3UKOM, MOATOTOBKA K
JanbHeleMy 00y4eHHUIO B ’TOM HAlpaBJICHUM.

JlocTwkeHre ATUX IeNiedl mporpaMMbl MO (pM3WKE HAa YPOBHE OCHOBHOTO
o0mero o0pazoBaHus 00ECIEYMBAETCS PEIICHUEM CIEAYIOMINUX 3a1aY:

npuoOpeTeHUe 3HAHUH O  JUCKPETHOM  CTPOCHMM  BEILECTBA, O
MEXAHUUYECKUX, TEIJIOBBIX, JJIEKTPUYCCKMX, MarHUTHBIX M KBAHTOBBIX
SIBIICHUSX

NPUOOPETEHUE YMEHUNA OMUCHIBATH U OOBACHATH (PUBUUECKUE SIBJICHUS C
UCTOJIb30BAHUEM TOJTyYEHHBIX 3HAHUIA;

OCBOCHHME METOJIOB pEIICHUS TNPOCTEHIIMX PacyETHBIX 3a7ad C
UCTOJIb30BAHUEM duzndeckux MOJIENIEH, TBOPYECKUX u
MPAKTUKO-OPUEHTUPOBAHHBIX 3a7ay;

pPa3BUTHE YMEHUI HAOIIOAAaTh TPUPOIHBIC ABJICHUS U BHITIOJHATH OMBITHI,
JabopaTopHbie  PaOOTBHI M AKCHOEPUMEHTAIBHBIC HCCACAOBAHUS €
UCTOJIb30BAHUEM U3MEPUTETBHBIX MPUOOPOB;

OCBOEHHME MPUEMOB pabOTHl ¢ MHPOPMALMEH (PU3NUECCKOTO COJEPIKaHUS,
BKJTIIOYAsi MHPOPMALIUIO O COBPEMEHHBIX HOCTHKEHUSIX (PU3UKH, aHAJIU3 U
KPUTUYECKOE OllEHMBaHKE MHPOPMALIUY;

3HAKOMCTBO €O cepamMmu MPOPECCHOHATBHON NEITEILHOCTH, CBSI3aHHBIMU
C (u3UKOH, M COBPEMEHHBIMM TEXHOJOTUSMHM, OCHOBAHHBIMM Ha
JOCTHKEHUSX (PU3NUYECKON HAYKH.

Ha wm3yuenue Qusmkm (6a30BBIi YPOBEHBb) HA YPOBHE OCHOBHOTO OOWIECTO

oOpazoBanus oTBoAUTCA 238 yacoB: B 7 Kinacce — 68 yacoB (2 yaca B HEACIIO), B 8
Kjacce — 68 4yacoB (2 yaca B HeAem0), B 9 kiacce — 102 gaca (3 yaca B HEAEIIO).

[Ipennaraemplii B mporpaMMe no (Qpu3uke nepeueHp 1ad0paropHbIX paboT U
OTBITOB HOCUT PEKOMEHIATENIbHBIN XapakTeP, YUUTEb AEIACT BIOOD MPOBEACHUS



Ja00paTopHbIX PabOT M OMBITOB C YYETOM WHIUBUIYAIbHBIX OCOOCHHOCTEH
00y4YaroImMxcsl, CMUCKA HKCIEPUMEHTAIBHBIX 3aJaHH, MPEUIAracMbIX B PaMKax
OCHOBHOT'O FOCYAAPCTBEHHOTO 3K3aMEHA MO (PU3HKE.



COAEPKAHUE OBYYEHUA
7 KIIACC

Pazgen 1. ®us3uka u €€ posib B IO3HAHUHN OKPYKAOLIIEr0 MUpPA.

Odusrka — Hayka O mnpupone. SBiaeHus npupoabl. DUIHYECKHUE SBJICHUS:
MEXAHUYECKHUE, TETUIOBBIE, JJIEKTPUUECKHUE, MATHUTHBIC, CBETOBBIE, 3BYKOBBIE.

duznveckre BENIWUYMHBL M3MepeHre (PU3MYECKUX BEMUYMH. DU3AYECKUE
npudopsl. [TorpemHocTs u3MepeHnii. MexxayHapoaHas CHCTEMA €IMHHULL.

Kak (¢m3uka u [Opyrue €CTECTBEHHbIE HAyKW H3YYarOT MPUPOLY.
EcTecTBEHHO-HAYYHBI METOJ TMO3HAHWs: HAOMIOJAEHHWE, MOCTAHOBKA HAYYHOIO
BOMPOCA, BBIIBH)KEHUE TUMOTE3, SKCIIEPUMEHT IO MPOBEPKE THIIOTE3, OOBSICHEHUE
Ha0M01aeMOr0 BJIcHUs. OnucaHne PU3NUECKUX SBJICHHA ¢ TOMOIIBEO MOJEIICH.

Hemoncmpauuu.

1. MexaHW4ecKue, TEIJIOBBIC, JJIEKTPUYECKHE, MArHUTHBIC, CBETOBBIC

SIBJICHHSI.
2. Ouznveckue NpuOOpsl U MPOLEAypa MPAMBIX U3MEPEHUN aHAIOTOBBIM U
U (POBBIM PUOOPOM.
Jlabopamopnuvie pabomout u onvimol.
1. OnpeneneHue IeHbl ASTEHUS KAl U3MEPUTEIBHOTO MPrOopa.
2. HU3mepenne paccTossHUM.
3. H3Mmepenune o0bEMa XKUAKOCTH U TBEPIOTO TENA.
4. OnpeneneHue pasmMepoB MAIIbIX TEN.
5. M3mepenue temneparypsl Mpd NOMOIIM YKUIAKOCTHOTO TEPMOMETpPA H
JATYAKA TEMIIEPATY PHIL.

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: arOMbl W MOJEKYJBI, HMX pa3sMmepsl.  OmbIThI,
JOKA3bIBAKOIIAE JUCKPETHOE CTPOCHUE BELIECTBA.

JIBwokeHue dactur BemectBa. CBsA3b CKOPOCTH JBMJKEHHS YacCTHLl C
temneparypoil. bpoyHoBckoe newxkenue, nuddysus. BzaummopeiicTBue 4acThil
BEILECTBA: MPUTSHKEHUE U OTTATIKUBAHME.

Arperarsble COCTOSIHUSI BELIECTBA. CTPOCHUE Ta30B, JKUIKOCTEH U TBEPIBIX
(KpHCTAJUIMYECKUX) TeN. B3auMOCBS3b MEXAy CBOMCTBAMM BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSIX M MX aTOMHO-MOJIEKYJISIPHBIM CTpoeHUuEM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUIA BOJIBI.

Hemoncmpauuu.

1. HaGmroneHne OpOyHOBCKOTO JIBUKEHHS.



2. Habmonenue 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 O HAOMKOJEHHIO TEMJIOBOIO PACIIMPEHHUS FA30B.
3. OnpIThl MO OOHAPYKEHUIO ACHCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHHMSI.
Pa3nea 3. /IBuskeHHe U B3auMojaeiicTBHE TeJl.
MexaHnueckoe ABM)KCHHME. PaBHOMEPHOE W HEPABHOMEPHOE JIBHYKEHMUE.
Ckopoctb. CpentHsisi CKOPOCTh MPU HEPABHOMEPHOM JABIKCHUHM. Pacuér nmytu m
BPEMCEHHU JIBUYKCHHSI.
SIBneHne wHEpUMU. 3aKOH WHEPUMH. B3auMoaelCTBHME Ten Kak MPUYMHA
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. Cuila ynpyrocTd W 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 mpsmMoi. PaBHoxaelcTByromas cuil. Cuna TPEHUs.
TpeHue CKOJIBKEHUS U TPEHUE MOKOsS. TpeHre B MPUPOIE U TEXHUKE.
Hemoncmpauuu.
1. HaGnroneHne MEXaHMUYECKOTO ABM)KCHUS TEIA.
2. M3MepeHue CKOpOCTH NPSIMOJIMHEHHOTO ABH>KEHUSI.
3. HaGnroneHue siBJICHHS MHEPLIVH.
4. HaOnropeHne n3MEHEHUsT CKOPOCTH P B3aUMOICHCTBUH TEIL.
5. CpaBHEHHE Macc MO B3aUMOJCHCTBUIO TEL.
6. CIIO>KEHWE CUJI, 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 CKOJIbKEHUsT OpyCKa WM [IAPHKA M0
HaKJIOHHOM IJTIOCKOCTH.
Onpenenenue IOTHOCTH TBEPAOTO TENA.

4. OmbITBI, AEMOHCTPUPYIOIIME 3aBUCUMOCTb PACTSLKEHHS (AeopMarim)
OPYKUHBI OT TPAJIO’KEHHON CHITBI.

5. OnbITbl, AEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIbI TPEHUS CKOJBKECHHUS OT
BECA TEJIA U 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, KUAKOCTAMM U ra3amu. 3akoH [lackans. [lHeBmaruyeckue
MalllMHbL. 3aBUCUMOCTb JIABJCHUS >KUAKOCTH OT MIyOuHBL ['MapocTaruyeckuii
napaaokc. Coobwmaromuecs: cocyabl. [ MapaBIMueCKue MEXaHU3MBI.

AtMocdepa 3emnm u atMocepHOE naBiacHUE. [IpUUMHBI CyIIECTBOBAHUS
BO3AyLIHOM 000j0uku 3emiu. OnbiT Toppuuennu. M3mepenue arMocgepHOro
JaBjeHNs. 3aBUCUMOCTb aTMOC()EPHOTO AABJCHUS OT BBICOTHI HaJl YPOBHEM MOPSL.
[TprGopsl Anst U3MEPEHHs aTMOCPEPHOTO TABJICHUSI.

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

Hemoncmpauuu.

A T o o

~

3aBUCUMOCTD JIaBJICHUS T'a3a OT TEMIEPATYPhI.

[lepenaua naBaeHUS KUIKOCTHIO U Ta30M.

CooOmaromuecs cocy/ibl.

IM'mapasanyeckuii mpecc.

[TposiBieHue AeHCTBUS aTMOC(EPHOTO AaBICHHUS.

3aBUCUMOCTb BBITAJIKABAIOLICH CHJIBI OT 00BEMA MOrPYXKEHHON dYacTu
TeJla ¥ MJIOTHOCTH JKUAKOCTH.

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

Jlabopamopnuvie pabomout u onvimol.

1.

HccenenoBanue 3aBUCMMOCTH Beca Tea B BOJAE OT 00bEMa NMOrPy>KEHHOM B
JKUJKOCTh YacTH TeJIa.

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

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

Pazpnen S. PaGora 1 MOIIHOCTB. DHEPrusi.

Mexanuveckas padota. MOIIHOCTb.

[TpocTbie MexaHM3MbI. pbluar, OJOK, HAKJIOHHAs TMJIOCKOCTh. [IpaBumiio
paBHOBecHsl pblyara. [lpyMeHEeHME mpaBUja PaBHOBECHS pbluara K OJIOKY.



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

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 paboOThl CUJIBI TPEHUS PU PABHOMEPHOM JBHMKEHUM TENA

10 TOPU3OHTAIILHON MOBEPXHOCTH.

2. HccnenoBanue yCcinoBui paBHOBECHUS pblyara.

3. Hsmepenue KIIJI HAKITOHHON MIIOCKOCTH.

4. H3ydeHue 3aKk0HA COXPAHEHUS MEXAHUUECKOW SHEPTHH.

8 KUIACC

Paznen 6. TemioBbie SIBJICHUS.

OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO--KUHETUYECKOH TEOPUM  CTPOCHHS
BemecTea. Macca U pa3sMepbl arOMOB M MOJIEKYJ. ONBITHI, NOATBEPXKAAIOILME
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIS PHO-KMHETHYECKOU TEOPHH.

Mopenu TBEPAOrO, KUAKOTO MW Tra3o00pa3HOro COCTOSIHWMA BELIECTBA.
Kpucrannuueckue u amoppHeie Tena. OObICHEHUE CBOMCTB ra3oB, KUAKOCTEH W
TBEPABIX TEJI HA OCHOBE TMOJOKEHUA MOJIEKYJISAPHO--KUHETUYECKON TEOPHH.
CMaunBaHWe U KaWJUIPHBIC SBICHUS. TEIIOBOE PACIIMPEHUE U CIKATHE.

Temneparypa. CBsi3p TeMneparypel €O CKOPOCTBIO TEIJIOBOTO JBM)KCHUS
yactull. BHyTpeHHsiss sHeprus. CrnocoObl W3MEHEHWsT BHYTPEHHEH SHEPruu:
Temonepesaya  Hu COBEPILCHUE padoTHI. Buapt TEIJIONEPEIAYH:
TEIMIONPOBOAHOCTD, KOHBEKLUS, U3TYYEHUE.

KonuuecTBo TemnoTel. YiaenbHas TEMIOEMKOCTh BEIIECTBA. TemIooOMEH W
TEIUIOBOE PABHOBECHE. YpaBHEHME TemiaoBoro Oamanca. [lmaBnenwe wu
OTBEPACBAHUE KPUCTAUIMYECKUX BELIECTB. YJIENbHAs TEIJIOTA TJIABICHUS.
[TapooOpazoBanue u koHjacHcaims. Mcnapenwe. Kunenue. YaeneHas Tensora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIEPATyPbl KHIEHUS OT AaTMOC(HEPHOrO
JABJICHUS.

Bnaxuocts Bo3ayxa.

DHEprus TONJIMBA. Y ACIIbHASA TEIIOTA CTOPAHUSI.

[TpuHumnel pabotel TemmoBeix asurarencii KIIJ| temmoBoro asurarens.
TermioBble ABUTaTEIIA U 3aLIUTA OKPYIKAFOLICH CPEIbL.

3aKOH COXPAHEHUS U MPEBPALLEHUS SHEPTUHU B TEIJIOBBIX TPOLIECCAX.

Jemoncmpauuu.

1. HaGmroneHne OpOyHOBCKOTO JIBUKECHHSI.
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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.

Bunel Termonepenayu.

OxJtaxaeHue TpU COBEPUICHUH paOOTHI.

Harpeanue npu coBepluieHUM padOThl BHCITHUMU CUJIAMHU.
CpaBHEHHUE TEMIOEMKOCTEH pa3IMUHBIX BEIECTB.
HaOntonenue kuneHusl.

HaOntonenue nocTossHCTBa TEMITEPATyPhl MPY MJIABJICHUH.
Mopenu TEMIOBBIX ABUTATEICH.

Jlabopamopnuvie pabomut u onvimeol.

1.
2.
3.

10.
11.
12.
13.

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

OnpeneneHue AaBaeHNUs BO3ayxa B OAJJIOHE MITPULLA.

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

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

HaGnroneHne wW3MEHEHWsT BHYTPEHHEH OSHEPruM Tena B PE3yabTare
TEIUIONEPEAAYX U PAOOTHI BHEITHUX CHJI.

HccnenoBanue sBICHUS TEIIOOOMEHA MPH CMELIMBAHUM XOJOJHOW W
ropstueil BOMBL.

OnpeneneHue  KOJMMYECTBA  TEIUJIOTHI, IOJYYEHHOTO  BOAOW  MpPH
TEMIOOOMEHE C HArPETHIM METAUTMYECKAM LUJIHHIPOM.

Onpenenenue yaenbHON TEINIOEMKOCTH BELIECTBA.

HccnenoBanue mporecca UCIapeHus.

OnpeneneHne OTHOCUTENIBHON BIIAYKHOCTH BO3AYyXa.

Onpenenenue yaenbHON TEIIOTHI TUIABJICHUS JIBJA.

Pazpnen 7. DiekTpuyecKue 1 MATHUTHBIE SIBJICHUSI.

Onexrpuzaums Tell. JIBa pona DJIEKTPUUYECKUX 3apsanoB. B3aumonelicTsue
3apsOKEHHBIX  Tel.  3akoH KyioHa (3aBUCHMMOCTb CWIIbI  B3aUMOJACHCTBUS
3apSOKEHHBIX TEJ OT BEJIMUMHBI 3aPAI0B U PACCTOSHUS MEKITY TEIAMH ).

Onexrtpudeckoe nosie. Hanpssk€HHOCTH 3neKTpudeckoro mnosd. [IpuHuomn
CYNEPNO3ULIMA HNEKTPUUECKUX MOJICH (HA KAUECTBEHHOM YPOBHE).



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

ONEKTPUUYECKAA TOK. YCIIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOIO TOKA.
HUCTOYHMKM MOCTOSSHHOrO TOKA. JICHCTBUSI SJIEKTPUYECKOIO TOKA (TEIUIOBOE,
XUMHYECKOE, MATHUTHOE). DIIEKTPUYECCKHUIA TOK B KUIKOCTSAX M ra3ax.

Onexkrtpuyeckas nenb.  Cuna  TOKA.  OINEKTPUYECKOE  HAIMPSHKEHUE.
ConpoTUBIIEHAE MPOBOJHUKA. Y IETIBHOE CONPOTUBICHUE BELIECTBA. 3aKOH Oma
Uit yyactka uenu.  [locnenoBareslbHOE W MApaUIENIbHOE  COCIMHEHUE
ITPOBOIHUKOB.

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

[TocTosiHHBIE ~ MarHWTHL. ~ B3aMMOAECHCTBME  MOCTOSHHBIX ~ MAarHUTOB.
MarunutHOoe nosie. 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.
OJNEKTPOABUIATENDL TOCTOSHHOTO TOKA. MCMONB30BaHME JIIEKTPOJBUTATENCH B
TEXHUYECKMX YCTPOMCTBAX U HA TPAHCIIOPTE.

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

Hemoncmpauuu.

ONEKTpU3aLHKS TEN.
JIBa poJa SIIEKTPUYECKUX 3aPAI0B U B3AUMOACHCTBUE 3aPSKEHHBIX TEIT.
YeTpoicTBO M ACHCTBUE HIIEKTPOCKONA.
DNEKTPOCTATHYECKAS UHAYKLIUS.
3aKOH COXPAHEHUS HIIEKTPUYECKHUX 3aPSI0B.
[TpOBOTHUKH U TUBIEKTPUKH.
MopaenupoBaHUE CUIOBBIX JIMHUANA 3IEKTPUYECKOTO MOJIS.
HWCTOYHUKHN TOCTOSHHOTO TOKA.
JIeHCTBUSA BIEKTPUYECKOTO TOKA.
. DNEKTPUUYECKHANA TOK B KUIKOCTH.
. "a30BbI# paspsn.
. U3Mepenue cuiibl TOKa aMIEPMETPOM.
. I3MepeHne dneKTPUYECKOTO HANPSHKEHUS BOJIBTMETPOM.
. Peocrar u Marasun COnpoTHBICHUIA.
. B3aumoaencTBiue NOCTOSHHBIX MATHUTOB.
. MoaenupoBaHUE HEBO3MOKHOCTH PA3JIETICHUS TIOJIFOCOB MArHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MopaenupoBaHUE MArHUTHBIX TIOJIEH TOCTOSSHHBIX MATHUTOB.

OneiT Operena.

MarsuTHOE MoJje TOKa. DIEKTPOMArHuT.

JIeiCTBME MArHUTHOTO TOJIS HA IPOBOJAHKUK C TOKOM.

DNEKTPOABUIATEND IOCTOSHHOTO TOKA.

HccenenoBanue sBIEHUS JIEKTPOMArHUTHON WHIYKLIHH.

Oneitel Dapanes.

3aBUCUMOCTb HAIPABICHUS WHAYKIMOHHOTO TOKAa OT VYCJIOBHHA €ro
BO3HUKHOBEHUSI.

DNEKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnuvie pabomout u onvimol.

1.
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10.
11.

12.

13.

14.

15.

16.

OnbITel 1O  HAONIONEHUIO OAJIEKTPU3AIMU TEA MHIAYKIMEH U MpH
COMPUKOCHOBEHUH.

HccnenoBanne ACHCTBUS 3IEKTPUYECKOTO TOJIE HA MPOBOJHUKA U
JURJICKTPUKH.

COopka u npoBepka padbOThI JEKTPUUYECKOH 1IEMU MOCTOSHHOTO TOKA.
H3mepeHue u perynmpoBaHUE CHITbI TOKA.

H3MepeHue 1 peryJinipoBaHue HampsHKEHUS.

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

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

[TpoBepka mnpaBuna CIHOXKCHHS HANPSOKEHWH MPH  MOCIEA0BATEIILHOM
COCIMHEHNH JIBYX PE3UCTOPOB.

[TpoBepka mpaBuia [Uisi CHJIbI TOKA MPH NapaIEIbHOM COEIMHECHUU
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 MarHWTHOTO TOJIA TIOCTOSHHBIX ~ MarHMTOB TMPU  HMX
OOBEIMHEHUY U PA3JICIICHHN.

HccenenoBanue NeACTBUS JIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17. OnbITBI, JEMOHCTPUPYIOLIME 3aBUCUMOCTb CHJIBI  B3aUMOJACHCTBUS
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. U3mepenne KT/ snekTpoaBurareibHONW yCTaHOBKU.

21. ONBITBL O  MCCIICAOBAHUIO SBICHUS JJICKTPOMArHUTHONW WHIYKLMU:
UCCIIEOBAHAE W3MEHEHHUIM 3HAYEHHWsT M HANpaBJIE€HUS WHIYKIMOHHOI'O
TOKA.

9 KVIACC

Pasznen 8. Mexannuyeckue siBJIeHHsI.

Mexannueckoe JBWKECHME. MarepuasibHass Touka. (Cucrema OTCUéTA.
OTHOCHUTENILHOCTh MEXAHWYECKOTO JBWKEHUS. PaBHOMEPHOE NPAMOJIUHEHHOE
JBWOKEHUE. HepaBHOMEPHOE MPAMOIIMHEMHOE NBW)KEHHUE. CpEeNHssl U MIHOBEHHAS
CKOPOCTb TENa NP HEPABHOMEPHOM JIBHYKEHUU.

YckopeHue. PaBHOYCKOPEHHOE MNpsSMOJIMHERHOE JBHKeHUE. (CBOOOIHOE
nageHue. OnsITel [ anues.

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

Ilepsriii 3akoH HerotoHa. Bropoii 3akoH HerotoHa. Tpetuit 3akoH HbroTOHA.
[IpyHIMTO CYIEPIO3ULIANA CHIL.

Cwta ynpyroctu. 3akoH ['yka. Cuja TpeHuUs: Cujla TPEHUS CKOJIBKCHUS, CHJIA
TPEHUS TIOKOS, IPYTUE BBl TPEHUSI.

Cuna TSHKECTM M 3aKOH BCEMHUPHOTO TATOTEHHS. YCKOPEHUE CBOOOTHOIO
naneHus. JBwkenue turaner BOkpyr ConnHua. IlepBas kocMuyeckas CKOPOCTb.
HesecomMoCTh U EPErpy3KH.

PaBHOBecne martepuanbHON TOUkK. AOCOMIOTHO TBEpAOE 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 MOLIHOCTh. PaboTa chn TSOKECTH, YHOPYTOCTH,
TpeHusl. CBsI3b SHEPrUU U paboThl. [loTeHIIMANBHAS SHEPTUS TENA, MOJHATOrO Hal
MOBEPXHOCTHIO 3eMiH. [[0TeHIMANbHAS SHEPTUS CHKATON PYKUHBL. KuHeTnyeckas
sHeprus. TeopeMa 0 KMHETUYECKOW SHEPruh. 3aKOH COXPAHEHMS MEXAHWYECKOM
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 TyTE€H M TPAacKTOPUW NBHXKEHUS OJHOTO M TOrO JK€ Tena
OTHOCHTEJILHO Pa3HBIX TEJl OTCUETA.

H3MepeHue CKOPOCTH U YCKOPEHHS MPAMOJIMHERHOTO TBUYKEHHSI.
HccenenoBanne npu3HakoB PaBHOYCKOPEHHOTO IBHYKECHUS.

HabmroneHne NBHKEHHS TENA IO OKPY>KHOCTH.

HaGnronenne MeXaHUYeCKUX SIBIICHUH, MPOUCXOAAIIUX B CHCTEME OTCUETA
«Tenexxka» Tpu €€ pPAaBHOMEPHOM MW YCKOPEHHOM  JIBH)KEHUU
OTHOCHTEIIbHO KaOWHETA (PU3UKH.

3aBHCUMOCTb YCKOPEHHS TeJla OT MACChHl Tejla U ACHCTBYIOLICH HA HETO
CHJIBL

Habmronenne paBeHCTBa CUIT TPU B3aMMOACHCTBUM TEL.

H3MeHeHne Beca Tefla TpA YCKOPEHHOM JIBUYKEHHH.

[lepenaya uMIysibca Mpu B3aUMOJEHCTBUM TE.

[TpeoOpa3oBaHust SHEPTUU NIPU B3AUMOJCHCTBHH TEN.

CoxpaHeHHE UMITYJIbCA TPH HEYTIPYTOM B3aUMOJICHCTBUY.

CoxpaHeHHE UMITYJIbCA TPH A0COTOTHO YIPYTOM B3aUMOACHCTBUN.
HabGnronenne peakTHBHOTO JBUKCHHSI.

CoxpaHeHHEe MEXaHUYECKOH SHEPTUH MTPU CBOOOTHOM MAICHUM.
CoxpaHeHHE MEXaHUYECKON SHEPIUM MPU ABM>KCHUM TENIA MO JIEHCTBUEM
PY>KUHBIL

Jlabopamopnuvie pabomout u onvimol.

1

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

OnpeneneHue cpeaHed CKOPOCTH CKOJIbKEHUS Opycka WIH JBUKCHUS
[IapyKa 110 HAKIIOHHOM IJTIOCKOCTH.

OnpeneneHne yCKOPEHUsl Tella NMPH PABHOYCKOPEHHOM JBWKCHHH 10
HaKJIOHHOM IJTIOCKOCTH.

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

[TpoBepka THWMOTE3Bl: €CIIM MPU PABHOYCKOPEHHOM JIBIKEHMM 0O€3
HAYaJbHOW CKOPOCTM MYTH OTHOCSTCS KakK PsI HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIUE NPOMEKYTKHA BPEMEHH OJMHAKOBBHI.

HccnenoBanne 3aBUCMMOCTH  CHJIBI  TPEHMSI CKOJIBXKEHWST OT  CHIIBI
HOPMAJIBHOTO JABJICHUS.

Onpenenenne K03PPUIMEHTA TPEHUS CKOTBKCHHUSL.

Onpenenenue :KECTKOCTH NPYKUHBL.

Onpenenenne pabOThl CUJIBI TPEHUS MPU PABHOMEPHOM JIBUXKEHUM TENa
10 TOPU30HTATLHOM MOBEPXHOCTH.



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

11. MI3y4eHune 3aK0Ha COXPAHEHUSI SHEPTHH.

Paznen 9. Mexann4yeckue KoJe0aHusi U BOJIHBI.

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

Jaryxaomme — kosicOanus.  BbHYXACHHBIE — KojeOaHusa.  Pe3oHaHc.
Mexannueckue BOJHBL.  CBOMCTBA MEXAHMUYECKMX 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. HaOnrogeHue kojeOaHWil Ten MOJa MCHCTBHEM CHIJIBI TSDKECTH W CHIIBI
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 YaCTOTBHI.
. AKyCTUYECKMIA PE30HAHC.
Haﬁopamopnbte padomsl u onvimol.
1. OnpeneneHue 4YacTOoThl W MEpUojJa  KoJeOaHWH MaTeMaTU4yecKOro
MasiTHUKA.

2. OnpeneneHue 4acTOTH M MEPUOAA KOineOaHi NPY>KUHHOTO MAsTHUKA.

3. HccnenoBaHue 3aBUCMMOCTH MEPUOAA KOJICOAHUI MOABEIICHHOTO K HATH

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

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

6. OmbITBI, JEMOHCTPUPYIOLIME  3aBUCHMOCTh  Mepuoaa  KosneOaHui
NPYKMHHOTO MasATHUKA OT MACChI FPy3a M >KECTKOCTH MPY>KUHBI.

7. H3Mepenue yCKOpeHHst CBOOOTHOTO MAICHHSI.

Pazaen 10. DiekTpoMarHuTHOE NOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBL

ONEKTPOMArHUTHOE  TOJIE.  DIEKTPOMAarHuTHeIE  BOJNHBL.  CBOWCTBA
ANIEKTPOMArHuTHBIX BOJIH. [llkama >meKTpoMarHUTHBIX 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. HM3ydeHue CBOWCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBK) MOOWIBHOTO

TenedoHa.

Pasznen 11. CBeTroBbIe SIBJICHHSL.

JlyueBas  mopmens  csera.  Mcrounmkm  ceera.  [IpsamosmHeitHOe
pacnpocTpaneHue cera. 3armeHust CosHua u JIynel. Orpaskenue ceera. [Lmockoe
3€pKao. 3aKOH OTPAKECHHUSI CBETA.

[Ipenomnenue cBeTa. 3aKOH MpPENOMJICHUs cBera. [IoJIHOE BHYTpEHHEE
OTPAXEHUE CBeTa. VMCMONB30BAHME TMOJTHOTO BHYTPEHHETO OTPAKCHHUS B
ONTAYECKUX CBETOBOJAX.

Jlunza. Xom nyweit B JsmH3e. Onruueckas cucreMma (oroanmapara,
MHUKPOCKOIIA M Tejeckona. ['J1a3 Kak OnTuYecKas CHcTeMa. bau3opyKocTe M
JTANBHO30PKOCTb.

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

Hemoncmpauuu.

[IpsAMONMHEMHOE PACIPOCTPAHEHUE CBETA.

OrpaskeHue cBera.

[Tony4yeHnne n300pakeHHiA 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 poroanmnapara, MUKPOCKONA M TEIECKOTA.

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 XapakTepUCTHK H300PAKEHUS TPEAMETA B IJIOCKOM 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 (HOKYCHOTO PACCTOSIHUS M OMTHYECKON CHITBI COOMPArOIIEi
JIMH3BI.

6. OMNBITHI MO PA3IOKEHAIO OEIOr0 CBETA B CIEKTP.

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

Pasznen 12. KBaHTOBBIC SIBJICHUS.

OnsbiTel Pe3epdopaa u mimanerapHas moaenb aroma. Mojaens aroma bopa.
Hcnyckanue u mornouieHue ceeta aroMoM. KBaHThl. JIMHEHYaThIE CIEKTPBI.

PannoaktuBHoCTh. Anb(a-, 6eTa- U raMMma-uznydeHusi. CTPOCHUE aTOMHOTO
aapa. HyxioHHas wmoxaens aroMHOro suapa. Msorombel.  PaagnoakTuBHBIE
npeBpauicHus. [leproa monypacmnaga aTOMHBIX SAEP.

SnepHble peakuyu. 3aKOHbI COXPAHEHMs 3apsIOBOTO 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 M TMHEHYATHIX CIIEKTPOB U3TYUYEHUSI.

2. HccrnenoBaHue TPEKOB. M3MEPEHUE SHEPIMHM YaCTHIBI MO TOPMO3HOMY

nyTH (o ¢otorpadusm).

3. M3Mepenue paauoakTuBHOTO (OHA.

IHoBTOpHUTEIBLHO-00001HAOIMIT MOYJIb.

[ToBTOPHUTETBEHO--0000IIAOIIMA MOYJIb TPEAHA3HAYEH /TSI CUCTEMAaTU3allun
U 000OmICHHMS  MPEAMETHOTO  COACPXAaHWUS W ONbITa  ACATEIIBHOCTH,
nPUOOPETEHHOTO NMPH U3YUYEHUM BCETO Kypca (PHU3MKM, a TakkKe Ui OATOTOBKU K
OCHOBHOMY TOCYJAapCTBEHHOMY 53K3aMEHy MO (u3uke g 00yYarommxcs,
BbIOPABIINX 3TOT YUEOHBII MPEAMET.

[Tpn M3yYEHUU AAHHOTO MOIYJIS PEATM3YIOTCS U CUCTEMATU3UPYIOTCS BUbI
JESATEILHOCTH, HA OCHOBE KOTOPBIX 00€CIEUMBAETCS AOCTHIKEHUE MPEIMETHBIX U
METANPEAMETHBIX ~ TUIAHUPYEMBIX  PE3yJIbTaTOB  00yueHus, (opMupyercs
€CTECTBEHHOHAYYHasi FPAMOTHOCTh. OCBOCHHME HAYYHBIX METOJOB MCCIECI0BAHUS



SBJICHUH TPUPOAbI U TEXHHWKH, OBJIAJICHUE YMEHUSAMH OOBICHATH (PU3MUCCKHE
SBJICHUS, TPHUMCEHSSI TOJYYEHHBIC 3HAHWS, PEIaTh 3aJadd, B TOM YHCIE
KQUECTBEHHBIE U SKCIICPUMEHTAJIBHBIC.
[TpUHIMNHAATIEHO ACSITEIPHOCTHBIA XapakTeEP AAHHOTO Pa3leiia pPealnu3yercs
3@ CYET TOro, 4Yro OOYYAMIIMECS BBHIMOJHAKOT 33JaHUsl, B KOTOPBIX WM
peIaracTcs:
HA OCHOBE IOJIYYCHHBIX 3HAHWW pACMoO3HABaTh M HAYYHO OOBACHATH
(U3nYECKUE SBICHUS B OKPY KAIOLIEH MPUPOAC U OBCETHEBHOM JKU3HM,
WCIOJIb30BaTh HAYUYHBIE METO/IbI UCCIICIOBAHNS (PU3HUECKUX SBJICHUI, B TOM
YHCJIE AJI TPOBEPKH TUIOTE3 U MOy YECHUS TEOPETUYECCKUX BBIBOJIOB,;
OOBSICHSTH HAYYHBIC OCHOBBI HAmMOOJIEE€ BAXKHBIX JOCTHXKEHUH COBPEMEHHBIX
TEXHOJIOTHA, HATPUMEP, TPAKTHYECKOIO UCIOJIb30BAHUS PA3IMYHbBIX HCTOYHUKOB
SHEPruv Ha OCHOBE 3aKOHA MPEBPALICHUS W COXPAHCHHS BCEX M3BECTHBIX BUOB
SHEPrUU.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA HIPOI'PAMMBLI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIETI'O OBPA3OBAHUA

H3yuenne Ppu3nkn Ha ypOBHE OCHOBHOTO 001IEro 0Opa3oBaHUsl HANPABIEHO

Ha JOCTHMKCHHUE JINYHOCTHBIX, METANPEAMETHBIX U TPEAMETHBIX 00Pa30BaTENbHBIX

PE3YIBTATOB.

B pesynbrare uzyuenus (pU3MKU Ha yYPOBHE OCHOBHOIO 00IIEro oOpa3oBaHus

y oOyyvaronierocs OyayT ¢c(OpMUPOBAHBI CIACIYOMNINE JTMYHOCTHBIE PE3YJIbTaThl B

YaCTH:

e 1) maTpHOTHYECKOr0 BOCTIMTAHHS:

e — IPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSHUIO POCCHMCKON
(u3AYECKOI HAyKH,

e — LIEHHOCTHOE OTHOIIEHUE K TOCTHXKEHUSIM POCCUMCKUX YUYEHBIX--(DU3HKOB;

e 2) rpakAaHCKOrO M 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS

e — TOTOBHOCTb K AKTUBHOMY YYAaCTHIO B OOCYXICHHHA OOLIECTBEHHO 3HAYMMBIX
U OTUYECKMX MpoOJeM, CBSA3aHHBIX C MPAKTHYECKUM TMPUMEHEHHEM
JOCTWKCHHUIA (PU3UKH;

e — OCO3HAHME BAKHOCTU MOPAIBHO--3TUUYECKUX MPUHIMIIOB B JCATEIILHOCTH
YU4€HOTO;

e 3)3CTEeTHYECKOTr0 BOCTIMTAHUSL:

e — BOCHPHUATHE HCTETUUYCCKMX KAUECTB (PM3MUYECKON HayKu: €€ rapMOHWYHOIO
NOCTPOCHUSI, CTPOTOCTH, TOYHOCTH, TAKOHWUYHOCTH,

e 4) HEHHOCTH HAYYHOI0 NMO3HAHUS:

e — OCO3HAHWE IEHHOCTH (PU3UYECKOH HAYKH KaK MOIIHOTO WHCTPYMEHTA
[TO3HAHKWST MHPA, OCHOBBI Pa3BUTHS TEXHOJIOTHH, BAKHEWILIEW COCTABJIAIOIICH
KYJIBTYPBI,

e — Pa3BUTHE HAYYHOH JFOOO3HATENBHOCTH, MHTEPECA K HMCCICI0BATEIbCKON
JEATEBHOCTH,

e 5) <¢opmupoBaHus  KyJbTYPbl  3A0POBbSI H  3MOLHOHAJBHOIO
Os1aronoJry4ust:

e — OCO3HAaHME LIEHHOCTH Oe30macHoro oOpa3a >KA3HM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHPE, BAKHOCTH NPAaBWJ OE€30MaCHOTO TMOBEICHUS HA
TPAHCIOPTE, HA JOPOTAX, C BJICKTPUYECKHUM U TEIUIOBBIM OOOPYIOBAaHUEM B
JOMAITHUX YCITOBUSIX,

e — C(pOPMUPOBAHHOCTh HaBbIKA PEQICKCUH, MPU3HAHHUE CBOErO IMpaBa Ha
OLMOKY M TAKOTO0 K€ MpaBa y APYroro 4eaoBeKa,

e 6) TPYAOBOIO BOCIIUTAHHS:

e — QAKTMBHOE Yy4YaCTHUE B PEIICHUM MPAKTUYECKMX 3a1a4 (B paMKax CEMbH,
0o0pa3oBaTeNpHOM  OpraHM3alMM, TOpoAa, Kpasi) TEXHOJIOTHYECKOH 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 (PU3MUECKUX 3HAHWNA JJI1 PEUICHMs 3a1a4 B
00NacTH OKPY>KAKOWIEH Cpenbl, TUIAHUPOBAHUS TOCTYNKOB M OLEHKH HX
BO3MO>KHBIX MOCJICICTBUI 7151 OKPY>KAFOIIEH 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 W 3HAHUSAM
APYTHX;

e — TOBBILIEHWE YPOBHS CBOCH KOMIIETCHTHOCTH YEPE3 NPAKTHYECKYIO
JESATENBHOCTB;

e — NOTPEOHOCTH B (POPMUPOBAHUK HOBBIX 3HAHUH, B TOM YHCIE (OPMYJTUPOBATH
UJCH, TOHITHS, TUIIOTE3bI O (PU3HUECKAX OOBEKTAX U SBJICHUSX,

e — OCO3HAHME ACPUIUTOB COOCTBEHHBIX 3HAHUNA M KOMIIETEHTHOCTEH B 00acTH
($u3nKu;

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

e — CTPEMJICHME AHATTU3UPOBATH W BBISIBJISITH B3AUMOCBSI3M PUPOIbL, 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 ocBoeHus TporpaMMbl MO (PU3UKE HAa YPOBHE OCHOBHOTO
oOmero oOpa3oBanus y o0ydaromerocss OyayT cpopMUpOBaHEI MeTanpeaAMeTHbIe
pe3yJbTaThl, BKIIOUAIOIINE M03HABATEIbHBIC YHUBEPCAIBHBIC YUCOHbBIC NEHCTBUS,
KOMMYHUKATHBHBIC  YHUBEPCAJbHbIC  y4eOHbIC  JCHCTBUS,  PETYJISATUBHBIC
YHUBEPCATIbHBIC YUCOHBIC ACHCTBHUSI.

Ilo3naBaTe/ibHBbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eiicTBUSI

bazoBbie Jjornueckue aelicTBUA:



BBISIBJIATh M XapaKTEPHU30BaTh CYUIECTBCHHBIC TMPHU3HAKU OOBEKTOB
(sIBJICHHAN);

yCTaHABJIMBAThH CYIIECTBEHHBIN MPU3HAK KJIaCCU(PUKALIMU, OCHOBAHUS ISt
0000LIEHHS U CPABHEHMS,

BBISIBJIITH 3aKOHOMEPHOCTHU U MPOTUBOPEYHS B pACCMATPUBAEMBIX (haKTax,
JAHHBIX U HAOMIOJCHUSX, OTHOCSIIUXCS K (PU3UUYECKUM SIBJICHUSIM;
BBISIBJIITH MPUYMHHO--CJICACTBEHHBIE CBSI3U MPHU U3YUEHUM (PU3HUECKUX
SIBJICHWI U MPOLIECCOB, A€aTh BBIBOJbI C UCMOJIB30BAHUEM ACTYKTUBHBIX
U UHAYKTUBHBIX YMO3AKJIIOUEHUH, BBIABUTATh TUIOTE3bI O B3aUMOCBS3IX
(PM3UYECKUX BEJIMYMH;

CaMOCTOSITENTLHO BbIOMpaTh CHoOco0 peuicHus Y4YeOHOW (PU3NYeCKOn
3a/71auM (CPAaBHCHHE HECKOJIBKAX BApPUAHTOB PEIICHUS, BHIOOP HamOOJee
NOIXOJSIIECTO ¢ YUETOM CAMOCTOSATENBHO BbIICTICHHBIX KPUTEPHEB).

ba3oBble ncciienoBaTe/ibCKUe AeiiCTBUSA:

UCTOJIb30BaTh BOMPOCHI KAK UCCIIE0OBATENbCKUIA HHCTPYMEHT MO3HAHMSI,
OPOBOAMTH MO CAMOCTOSATENBHO COCTABIICHHOMY IJIAHY OIBIT, HECIOKHBIN
(U3NYECKUIl SKCIEPUMEHT, HEOOMBIIOE WCCACAOBAHUE (PUBHUYECKOTO
SIBJICHMUSI,

OLEHMBATh HAa MPUMEHUMOCTH U  JOCTOBEPHOCTH HMH(OPMALHIO,
NOJTYYEHHYIO B XO/I€ UCCIICIOBAHMS MJTH SKCIIEPUMEHTA,

CaMOCTOATEBLHO (POPMYTMPOBaTH OOOOIIEHUS U BBIBOJBI MO Pe3yJibTaraM
OPOBEAEHHOTO HAOIOICHUS, OMBITA, UCCIICTOBAHHS,

OPOTHO3UPOBATh BO3MOXKHOE JAajibHEiIee pa3BUTHE  (DUBMUYECKUX
POLIECCOB, a TAKXKE BBIABUIaTh MPEANONOKEHHS 00 UX PA3BUTHUH B HOBBIX
YCJAOBUSX M KOHTEKCTaX.

Pabora ¢ nnpopmanueii:

NPUMEHATh PA3JIMYHbIE METObI, MHCTPYMEHTHI M 3aPOCHI MPU MOUCKE U
orOope MH(pOpPMaUWU WIA JAHHBIX C YYETOM MPEIIOKECHHON yueOHOH
(hu3MYECKOi 3a1a4u;

aHAJIM3UPOBATh, CUCTEMATH3UPOBATh U MHTEPNPETUPOBATH UHPOPMALIUIO
PA3IAYHBIX BUAOB U (POPM NPEACTABIICHUS,

CaMOCTOSITEILHO ~ BbIOMpaTh ONTHUMAJBHYK) (POpPMY MpPEACTABICHUS
uHpOpMaMl W WIIIOCTPUPOBATh PEUIACMBIE 3aJa4d  HECIOKHBIMU
CXEMaMU, InarpaMMamMu, HHOH TpauKoil 1 MX KOMOWHALIUSIMU.

KoMmyHHKaTHBHBIE YHHBEpPCAIbHbIC Y4eOHbIe IeHCTBHS:

B XOJI¢ OOCYXXACHHs Yy4eOHOro marepuaia, pe3yJsibTaToB J1abOpaTOPHBIX
padoT M MPOEKTOB 337aBaTh BOMPOCHI MO CYIIECTBY 0OCYKIAEMON TEMBI U
BBICKA3bIBATh WJICH, HAICJICHHBIE HA PELICHUE 3aJaud U MOJJCPKAHUE
OnaroKenaTeaILHOCTH OOIICHUS,



CONOCTABJIATH CBOW CYXXIACHUS C CYXACHUAMH JPYITMX YYaCTHUKOB
auaora, oOHapy>KMBaTh pa3jnuve U CXOACTBO MO3HIIAN;

BBIPKATh CBOKO TOYKY 3PEHUS B YCTHBIX ¥ MMCBbMEHHBIX TEKCTAX;
nyOJIMYHO MPEACTABIIATH PE3YJBTATHI BBIMOIHEHHOTO (PU3MYECKOTO OMbITa
(3KCIEpUMEHTA, UCCIIEIOBAHMS, IPOCKTA),

[IOHUMATh W WCIOJB30BATh  MpPEUMYyLIECTBA  KOMAHAHON M
WHAMBUAYAIbHOM paboThl MpPU PEIICHUM KOHKPETHOH (PU3MUYECKOMA
npoOJIEMBI,

[PUHUMATE LIEJIM COBMECTHOM IEATEIbHOCTH, OPraHU30BbIBATH ACHCTBUSA
no €€ JAOCTIKECHUIO: paclpedcsiaTh PoyH, OOCYKIaTh MPOLECCH W
PE3YJITaThl COBMECTHOM pabOThI, 0000IAaTh MHEHU S HECKOJIbKHMX JTFOJICH;
BBITIOJHATE CBOKO 4acTh PabOTHI, JOCTHrasi KAYECTBEHHOTO Pe3ysbTara mo
CBOEMY HAIPaBJIICHUIO W KOOPIWMHUPYS CBOM JEUCTBUA C JPYTUMH
YJIeHaMU KOMaHIbl,

OLICHWBATh KA4YE€CTBO CBOETO BKJIAJA B OOIIMNA MPOAYKT MO KPUTEPHUSM,
CaMOCTOSITENTLHO CPOPMYITMPOBAHHBIM YUYACTHUKAMH B3aUMOICHCTBHSI.

PeryasiTuBHbIC YHUBEpPCAJbHbIE Y4eOHbIC AeiHCTBHS

Camoopranu3anusi:

BBISIBJISITH TPOOJIEMBI B JKU3HEHHBIX M YUYECOHBIX CUTYALHMsIX, TPEOYIOMMX
JUTS peeHust QU3NUYECKUX 3HAHMIA,

OPDUEHTHPOBATBCA B  PA3IUYHBIX [OAXOJAX NPUHATHSA  PELICHUI
(MHIMBUAYATbHOE, MPUHATHE PEIICHUS B TPYMIE, MPUHATHE PEIICHUH
Ipymmnoii);

CaMOCTOSITENTEHO COCTABJIATh AJITOPUTM PEIICHUST PU3NUECCKON 3a1auul WK
IUIaHA WCCJIEJOBAHUS C YYETOM HMMEHOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOJKHOCTEM, apryMEHTAPOBATH IMPeUIaracMbIe BAPUAHTHI PEILICHUN,
Jenath BEIOOP M OpaTh OTBETCTBEHHOCTD 32 PELICHUE.

CaMOKOHTPOJIb, SMOLUOHAJILHBII HHTEJJICKT:

JaBaTh AICKBATHYIO OLICHKY CUTYallMW W MPeJiararh MaH €€ U3MECHCHUS,
OOBSCHATh NPUYMHBI  JOCTWIKEHHS  (HEOOCTHMIKEHMS)  PE3yJIbTAaTOB
JESATENLHOCTH, JABATh OLICHKY MPUOOPETEHHOMY OTIBITY,

BHOCUTh KOPPEKTHBBI B JEATEILHOCTH (B TOM YHMCIIE B XOJ BBITOJIHCHUS
(U3NYECKOr0  MCCIEAOBAHMS WMJIM TPOEKTa) HA OCHOBE  HOBBIX
OOCTOATENBCTB, M3MEHUBLIMXCS CUTYalWH, YCTAHOBJIEHHBIX OLIMOOK,
BO3HHUKIINX TPYIAHOCTEN,

OLICHUBATH COOTBETCTBUE PE3YJIbTATA LUEIH U YCIOBHSIM;

CTaBHUTH ceOs HA MECTO APYrOro 4eJOBEKA B XOJE CIOPA WIA JUCKYCCHH
HA HAYYHYIO TEMY, TOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;



NPHU3HABATh CBOE MPABO HA OWIMOKY MPU PELICHAN (PU3NYECKUX 3a/1a4 WIH
B YTBEP)KICHUAX HA HAYYHBIE TEMBI U TAKOE KE MPABO APYTOro.

HPEAMETHBIE PE3YJIBTATDBI

K xoniy oOyueHus B 7 kj1acce MpeaAMETHBIC PE3YyJIbTaThl HA 0A30BOM YPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTh Y OOYYAFOIIMXCS YMEHUH:

UCMONb30BaTh  TMOHATHS.  (PU3MYECKHE W XMUMHYECKHE  SIBJICHMS,
HAOMOJICHUE, DKCIEPUMEHT, MOJENb, TMNOTE3a, CAMHHLBI (PU3NYECCKUX
BEJIMYMH, aTOM, MOJIEKYJIA, arperaTHbIC COCTOSIHMS BEIIECTBA (TBEPIOE,
JKUJAKOE, Ta3000pa3HOE), MEXAHWYECKOE JIBHXKEHUE (PaBHOMEPHOE,
HEPABHOMEPHOE, MPAMOJIMHEHHOE), TPACKTOPHs, PaBHOACHCTBYIOMIAS
cwia,  aedopmaums  (ympyras, — IJACTUYECKas),  HEBECOMOCTb,
COOOIIAOIIMECS COCYIbI,

paznuyarh sSBicHUS (AudQy3us, TEMIOBOE IBUKCHUE YACTHI] BELIECTBA,
PAaBHOMEPHOE  JIBWKEHHE, HEPABHOMEPHOE  JABW)KCHUE, WHEPLHS,
B3aMMOJCHCTBHE TEJ, PABHOBECUE TBEPABIX TEH C 3aKPEMJIEHHON OCBIO
BpalllCHUs, TNepeaavya AaBJICHHUS TBEPABIMU TENAMH, S>KUAKOCTSIMH W
razamy, arMocepHOe€ JABICHHWE, IUIABAHWUE TeEJ, MPEBPAILCHUS
MEXAHUYECKOM SHEPrUM) MO OMHMCAHWUIO MX XaPAKTEPHBIX CBOHCTB M Ha
OCHOBE OIBITOB, ACMOHCTPUPYIOIINX TaHHOE (PU3NUECKOE SBICHHUE,
pacro3HaBaTh MPOSIBICHHE M3YYEHHBIX (PU3MYECKHX  SBICHUI B
OKPY>KalIIEM MHUPE, B TOM 4YHUCIE (PU3MYECKHE SBJICHUS B MPUPOJE:
OPUMEPHI ABMXKCHUS C PA3JIMYHBIMU CKOPOCTSMH B >KMBOH M HEKHMBOW
OPUPOJE, ACHCTBHE CHJIBI TPEHHS B NPUPONE W TEXHUKE, BIIASHUE
aTMOC(EepHOro TABJIECHMS HA JKABOH OPraHM3M, MJIABAHWE PBIO, phlUyark B
TEJIC YEJIOBEKA, MPU 3TOM MEPEBOANTH MPAKTHUECKYIO 3aa4y B YUECOHYIO,
BBIJICTISATh CYLIECTBEHHBIE CBOWCTBA (TPU3HAKY ) PU3NUECKUX SIBIICHUIA,
OTUCHIBATh U3YUYEHHBIC CBOMCTBA T U (PU3NYECCKHUE SIBICHUS, UCIOIB3YS
(du3nueckne BeIMYMHBI (Macca, 00BEM, MIIOTHOCTh BEHIECTBA, BPEMS,
NyTh, CKOPOCTb, CPEIHSS CKOPOCTh, CHJIA YIIPYTOCTH, CHJa TSHKECTH, BEC
TENa, CWia TPEHHs, JaBICHHE (TBEPAOTO TeNa, S>KUIKOCTH, ras3a),
BBITAIKMBAKOIIAS CHJIa, MEXAHMYECKas padoTa, MOIIHOCTb, TJICUO CHJIBL,
MOMEHT CWJIBI, KO3(PQUUHMEHT TONE3HOTO JACWCTBHAS MEXAHHM3MOB,
KAHETUYECKAas W TMOTEHIMAIbHA SHEPrus), MPH OMHUCAHWUW TPABUIIBHO
TPaKTOBaThb  (PU3MYECKUI  CMBICT  MCHOJB3YEMBIX  BEIMYHH, HX
00O3HAYCHUs M COUHULBI (PU3NYECKUX BEIWYMH, HAXOIUTH (POPMYJIBL,
CBSI3BIBAIOIIME JAHHYIO (PU3NYECKYHO BEJIMYMHY C APYTMMH BEJIMUYMHAMH,
CTPOUTH rPAPUKN U3YUEHHBIX 3aBUCUMOCTEH (PU3MYECKUX BEIMYMH;



XapaKkTepU30BaTh CBONCTBA TEN, (PU3NYECKUE SBJICHUS W MPOLECCHI,
UCIOJIB3Ysl MPaBWJIA CIOKEHUSL CHJ (BOJb OJHOM NpsMON ), 3akoH ['yka,
3akoH [Tackans, 3akoH Apxumena, MPaBWIO paBHOBECUs peiyara (0y0ka),
«30JI0TOE MPaBWJIO» MEXAHHMKHM, 3aKOH COXPAHEHUS MEXaHWYECKOU
SHEPruM, OPH 3TOM JIaBaTh CIIOBECHYXO (OPMYJIMPOBKY 3aKOHA U
3aMHUCHIBATH €70 MATEMATUYECKOE BBIPAKEHUE,

OOBACHATH (PU3MUECKUE SIBIICHHUS, MPOLIECCHI U CBOMCTBA TEN, B TOM YHCIIE
U B KOHTEKCTE CHTyallii MPaKTUKO-OPHEHTUPOBAHHOTO XapakTepa:
BBISIBJISITh IPUUMHHO--CIIEACTBEHHBIE CBS3H, CTPOUTh OOBICHEHUE U3 1-2
JIOTMYECKUX IIAaroB ¢ ONOPOi Ha 1—2 M3yYEHHBIX CBOWCTBA (PM3MUYECKUX
SBJICHUH, PU3NYECCKUX 3aKOHA WJIA 3aKOHOMEPHOCTH,

pemare pacuéTHele 3amaud B 1-2 ACHCTBHS, HCIONB3YS 3aKOHBI W
(GOpMyJIbL, CBSA3BIBAIOIINE (PU3NUYECKUE BEJIMYMHBI. HA OCHOBE aHaju3a
YCIIOBHS 337a4M 3alUCBIBATH KPATKOE YCIOBHE, MOJACTABIATh (PU3MUECKHE
BEIIMYMHBI B (DOPMYJIBI M MPOBOAMTH PACYETHI, HAXOAWUTH CIPABOYHBIC
JAHHBIE, HEOOXOAUMBIE Uil PELICHUS 33714, OLECHUBATh PEATMCTHYHOCTD
NOJTyYEHHOM (PU3NUECKON BEMYMHBI,

pacro3HaBarh MPOOJIEMBI, KOTOPBIE MOKHO PEHIMTh MPH TMOMOIIA
(pU3NYECKUX METOI0B, B OMMCAHUN UCCIICIOBAHHS BBIICTSATH MPOBEPSIEMOE
OPEINONIO’)KeHUE  (TUMOTE3y),  pa3idyaTb W HMHTEPOPETUPOBATH
NOJTyUYEHHBI PE3yJIbTAT, HAXOOUTh OIIMOKM B XOJAC OIbITA, JE/IaTh
BBIBO/JIbI 10 €T0 PE3YJIbTaTaM;

OPOBOAWTH OMBITHl MO HAOMIOACHHIO (DU3MYECKUX SIBJICHUNA WA
(hU3HYECKUX CBONCTB TEJT. (bOpMynHpPOBATH MIPOBEPSIEMBIC
NPEINOIOKEHUS, COOMPATh YCTAHOBKY M3 MPEIJIOKEHHOTO 000PYAOBAHHS,
3aMKUCHIBATH X0 ONbITA U (POPMYIUPOBATH BBIBOIBL,

BBITIOJIHATE MPSMbIE HM3MEPECHUS PACCTOSIHUS, BPEMEHH, MAcCChl TEJNA,
00béMa, CHUIBI W TEMIEPATYPbl C MCIOIb30BAHUEM AQHAJIOTOBBIX U
nu(poBBIX MPUOOPOB, 3aNMUCHIBATh IOKAa3aHHWs MPUOOPOB C YUYETOM
3aJaHHOM a0COMOTHOW MOTPEIIHOCTH U3MEPEHUIA;

NPOBOANTH MCCIEAOBAHUE 3aBUCUMOCTH OJHOM (PU3HUECKON BENMYMHBI OT
APYyroil ¢ WCHOJIb30BAHUEM MPSIMBIX HM3MEPECHUH (3aBUCMMOCTH TYTH
PABHOMEPHO JIBHDKYILErOCS Tejda OT BPEMEHM [BHXKEHMS TeEja, CHJIIbI
TPEHUS CKOJIBLKEHMS OT BECa TeJa, Ka4yeCcTBAa 00paOdOTKH MOBEPXHOCTEH TEN
Y HE3aBUCHMOCTH CHWJIbI TPEHUS OT IJIOIIAAA COMMPHUKOCHOBEHUS TEIT, CUIIBI
YIPYTrOCTH OT YAJWUHEHUS TMPY>KUHBI, BBITATKABAKOLICH CHIIBI OT 00BEMA
NOTPYXEHHON YacTH TeJla U OT MIOTHOCTH KUJKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH T€NA, OT NIyOWHBI, HA KOTOPYIO NOTPYXKEHO TEIO, YCIOBUI
TUTABAHMsI TEJ, YCIOBHIA PAaBHOBECHS pblyara U OJIOKOB), y4acTBOBATh B



IUIAHAPOBAHUKA  y4€OHOr0 HMCCIEAOBAaHUsA, CcOOMparb YCTAHOBKY W
BBITIOJIHATh M3MEPEHUS, CEeNys MPEAJOKEHHOMY IUIaHy, (UKCUPOBATh
PE3yAbTaThl MOJIYYCHHON 3aBHCHMOCTH (DU3WYECKMX BEJIIMYMH B BHJIE
NPEUIOKEHHBIX TAONWL W TPa(UKOB, ACNATh BBIBOJABI MO PE3yJIbTaTaM
UCCIICIOBAHMSI,

OPOBOJANTH KOCBEHHBIC W3MEPEHMS (PH3MUECKMX BEIWYUH (IJIOTHOCTH
BEUICCTBA SKUAKOCTA W TBEPAOrO TeENa, CUla TPEHHUS CKOJBKCHHS,
JABJIICHUE  BO3/yXa, BBITAIKMBAIOIIAS  CHJIa, JCHCTByrOIAs  Ha
NOTPYXEHHOE B KUAKOCTb TEN0, KOA(PPUUIHMEHT MOJIIE3HOrO NCHCTBUS
OPOCTBIX MEXAHWU3MOB), CIEAyS NPEUIOKEHHOW WHCTPYKUMU. TIpU
BBITIOJTHCHUHA W3MEPEHUI COOMpaTh SKCIEPUMEHTAIBHYI) YCTAHOBKY W
BBIYMCIISATh 3HAYCHUE UCKOMOW BEJMYHHBI,

COOJIIOAATh MPaBWJIA TEXHUKK OE30MACHOCTH MPHU padoTe ¢ 1abopaTopHbIM
000PyAOBaHUEM;

YKa3bIBaTh MPUHUUIBI ACHCTBHS MPUOOPOB M TEXHUYECKHX YCTPOMHCTB:
BEChI, TEPMOMETP, AMHAMOMETP, COOOIIAIOIIUECS COCYHAbI, OapoMeTp,
pblyar, MOABUKHBIA U HEMOABWKHBINA OJIOK, HAKIIOHHAS MJIOCKOCTH;
XapaKTepU30BaTh MPUHUUNBI JCHCTBUS M3YYECHHBIX MPUOOPOB U
TEXHHUYECKUX YCTPOWCTB C OMOPOH HAa WX omnucaHuss (B TOM YHCIE:
NOJUIMITHAKK, YCTPOWCTBO BOAONPOBOAA, TUIAPABIMYECKUI mpecc,
MaHOMETP, BEICOTOMEP, NOPLUIHEBOMA HACOC, APEOMETP), UCTIONB3YsI 3HAHUS
O CBOMCTBax (pM3WYECCKUX SBIICHUH U HEOOXOAMMBIEC (PU3MUECKHE 3aKOHBI
Y 3aKOHOMEPHOCTH,

OPUBOIUTH  MPUMEPbl  (HAXOAUTh  WH(MOPMALMIO O  OPHUMEPaX)
MPAKTUYECKOTO MCIMOJb30BAHUS (PU3MYECKMX 3HAHWNA B TOBCEIHEBHOM
JKU3HU JJ1 oOecrieueHus: 0€30MacHOCTH MPU O0palieHuH ¢ MpUOOpaMu U
TEXHUYECKAMHU YCTPOMCTBAMH, COXPAHEHHUS 3J0POBbS W COOIHOACHHS
HOPM 3KOJIOTUYECKOTO MOBEACHHSI B OKPY KaOLIEH Cpeae;

OCYIIECTBIATE OTOOp HKCTOYHMKOB uWH(popMmaumu B HHTepHeTe B
COOTBETCTBUM C 33JAHHBIM TOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEHOIIMXCS
3HAHUA M TYTEM CPABHECHUS PA3JIMYHBIX HMCTOYHWUKOB BBIICIATH
uH(pOPMALMIO, KOTOpas SBISETCS NPOTHBOPEYHMBONH WM MOXKET OBITh
HEIOCTOBEPHOM,

WCIOJIb30BaTh MPH BBINOJHEHUH YUECOHBIX 3a1aHUI HAyYHO--TIONYJISPHYIO
JUTEPaTypy  (PHU3MYECKOro  COACPKaHMs, CIPABOYHBIC MaTCpHAIIbI,
pecypebl ceth MIHTEpHET, BNaAeTh MpUEMaMU KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus MHPOPMALIMU U3 OAHON 3HAKOBOI CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPATKHE MUCHbMEHHBIE W YCTHBIE COOOILIEHUS Ha
OCHOBE 2—3 UCTOYHMKOB MH(pOpMaLuu (PU3HUECKOTO COACP)KAHUS, B TOM



qucae MyOJUYHO Aenarh KpaTKue COOOIIEHMsI O PE3yJbpTarax IMPOECKTOB
WIA Y4YeOHBIX HMCCIEAOBAHWMH, NOPH 3TOM TPaMOTHO HMCHOJIb30BATh
W3YYCHHBI TOHATHHHBIA anmapar Kypca (UM3MKH, COMPOBOXKAATH
BBICTYIUICHUE MIPE3CHTAIIAEN;,

OPHA BBINOJHEHUH YYEOHBIX MPOEKTOB WM HWCCIICIOBAHWMA pacnpeaesisaTh
OOSI3aHHOCTH B TPYNIE B COOTBETCTBUM C IOCTABJICHHBIMH 33JaYaMH,
CICIUTHh 3a BBIIOJIHEHHEM IUTAHA JCUCTBUM, AaI€KBAaTHO OLCHUBATH
COOCTBEHHBIA  BKJIaX B  JEATEIbHOCTh  TPYMIbI,  BBICTPAWBATh
KOMMYHHUKATHBHOE B3aUMOJICHCTBAEC, YUNTHIBAs MHEHHUE OKPY KAFOIINX.

K xoniy oOyueHus B 8 kjacce npeIMETHBIEC PE3YJIbTAaThl HA 0A30BOM YPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y O0YUAOIIMXCS YMECHHUIA:

MCIOJIb30BaTh MOHATHS. MAcca MU Pa3MEPBl MOJIEKYJI, TEIMJIOBOC JBUKCHHE
aTOMOB M MOJIEKYJI, arPETaTHBIE COCTOSIHUS BEUICCTBA, KPUCTALIMYECKHUE U
amop(HbIC TENa, HACBHIIEHHBIA W HEHACHIUICHHBIA Map, BIAXHOCTH
BO3[yXa, TEMIIEpaTypa, BHYTPEHHsSS SHEPrUsi, TEIUIOBOM JBHTraTellb,
AJIEMEHTAPHBIN SJIEKTPUYCCKHUNA 3apsi, HIEKTPUUYECKOE MOJIE, MPOBOJHUKA
W IABJICKTPUKH, TOCTOSHHBINA JIEKTPUYECKUI TOK, MATHATHOE TOJIE;
pa3nuuaTh SBICHUS (TEIUIOBOE PACIIUPEHHUE M CKATHE, TEIJIONEPEaaya,
TEIUIOBOE PABHOBECHE, CMAUYMBAHWE, KANWIUISPHBIC SIBICHUS, UCIAPEHUE,
KOHJCHCAUMs, IJIABICHHAE, KpUCTAM3auus (OTBEPAECBAHUE), KHUIICHHE,
TemIonepeaavya (TEMIOMPOBOIHOCTb, KOHBEKLIUS, U3TYUYEHUE),
ANIEKTPU3ALAS TEIl, B3AUMOJCHCTBUE 3aps0B, ACUCTBHS DJICKTPUUYECKOTO
TOKa, KOPOTKO€ 3aMbIKaHWE, B3aUMOJCHCTBAE MArHUTOB, ICWCTBHUE
MArHMTHOTO TOJIsI HA MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAS WHAYKLIHS )
N0 ONUCAHWID WX XapPaKTEPHBIX CBONCTB M HAa OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIUX JAHHOE (PU3UYECKOE SIBJICHUE,

pacro3HaBaTh MPOSIBICHUE HM3YYEHHBIX (PU3MYECKUX  SBICHUI B
OKPY>KalIIEM MHUPE, B TOM YHUCIE (PU3MYECKHE SBJICHUS B MPUPOJE:
NOBEPXHOCTHOE HATSKEHUE M KANWUIIPHBIE SIBIEHUS B MPHUPOJAE,
KpUCTAUIBL B Tpupoje, u3nyueHue CONHIA, 3amMep3aHue BOJOEMOB,
MOpCKHE OpH3bl, 00pa30BaHUE POCHI, TYMAHA, UHES, CHETA, JIEKTPUUCCKHE
SBJICHUSL B aTtMoc(epe, SMEKTPUUYECTBO KMBBIX OPraHM3MOB, MarHUTHOE
nojie 3eMiM, Apeld MOMFOCOB, POJIb MAarHUTHOIO TOJS sl JKA3HH Ha
3emiie, MOIPHOE CHSIHKE, MPU 3TOM NEPEBOAUTHh MPAKTHYECKYIO 334a4y B
y4eOHYI0, BBIACITATh CYLIECTBEHHBIC CBOMCTBA (MPU3HAKK) (PU3MUYECKUX
SIBJICHUM

OIUCHIBATh U3YUYEHHBIC CBOMCTBA T M (PU3NYECCKHUE SIBICHUS, UCTIOIB3YS
(U3nYEeCKUE BEIMYMHBI (TEMIEPATYPA, BHYTPEHHSS SHEPTHS], KOJTMYECTBO
TEIUIOTHI, yJEHbHAs TEIJIOEMKOCTh BEUICCTBA, YACHbHAA TEILIOTA



IUTABJICHUS, YJENbHAs TEIJIOoTa MapooOpa3oBaHusi, yIENbHAs TEILIOTA
CrOpaHus TOIIMBA, KOA(D(PHUIMEHT MONE3HOr0 JCHCTBUS TEMIOBOMH
MAIUWHBI, OTHOCHUTENIBHAS BJIQKHOCTH BO3AYXa, JJIEKTPUYECKHUMA 3apsf,
CWJIA TOKA, JJIEKTPUYECKOE HAINPSHKEHUE, COMPOTHBICHWE NPOBOJHMKA,
YACABHOC  COMPOTHBIICHWE  BEHIECTBA, padoTa W MOLIHOCTH
ANIEKTPUYECKOTO  TOKA), NOPHA ONUCAHMHA TPABWIBHO  TPAKTOBATH
(U3NYECKUI CMBICTT MCHOJIB3YEMBIX BEIUYMH, 0003HAYEHUS W €OWMHUIIBI
(U3NYECKUX BEIIMYMH, HAXOMUTh (POPMYJIbI, CBS3bIBAIOIIME JTAHHYIO
(U3NYECKYI0 BEIMYMHY C JPYrMMH BEIMYMHAMHU, CTPOUTH TpaPuKu
W3YYEHHBIX 3aBUCUMOCTEN (PU3NUYECKUX BEJTUYHH,

XapaKTepU30BaTh CBOHCTBA TEN, (PU3NYECCKUE SIBJICHUS W MPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE TOJIOKEHHUS MOJEKYJISIPHO--KUHETUYECKONH TEOPUU
CTPOCHHSI BEILIECCTBA, MPUHLMI CYMEPHO3UIMH TMOJICH (HA KAYECTBEHHOM
YPOBHE), 3aKOH COXPaHEHUS 3apsaaa, 3akoH OMa AJi y4acTKa LETH, 3aKOH
JUkoynsa—JleHnia, 3aKkOH COXpaHEHHs DHEPrud, IPd HTOM JaBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3alUCBHIBaTh €r0 MaTEMaTHYECKOE
BBIPOKCHHUE,

OOBACHATh (PM3NYECKUE TPOLECCHl M CBOMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CHTYyalMi NPAKTUKO-OPUEHTUPOBAHHOIO XAPAKTEPA: BBISBIAThH
NPUYUHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 TOTMYECKUX
1aroB ¢ Omopod Ha 1-2 W3yYEHHBIX CBOWCTBA (PU3MYECKUX SIBICHWIA,
(pM3NYECKUX 3aKOHOB WJIA 3aKOHOMEPHOCTENH;

pemars pacuéTHele 3aJayd B 2—-3 JCHCTBUSA, HCIOIB3YS 3aKOHBI M
(GOpMyJIbL, CBS3BIBAIOIINE (PU3NYECKUE BEIMYMHBI. HA OCHOBE aHaju3a
VCIIOBHS 3a/1a4M 3alUChIBAaTh KPATKOE YCIOBHME, BBIABIATH HEIOCTATOK
JAHHBIX JUISl PEUICHHs 3aJa4yd, BBIOMPATh 3aKOHBI W (QOPMYJIBL,
HEOOXOMUMBIE AJI1 €€ PpEUICHUs, NPOBOAMTH PAacyéThl W CPAaBHUBATH
NOJTyYEHHOE 3HAUYEHUE (PU3NUYECKOM BEIMUMHBI C M3BECTHBIMU JAHHBIMU,
pacro3HaBath MPOOJIEMBI, KOTOPBIE MOKHO PEHIMTh MPH MOMOIIA
(U3NYECKUX METOJIOB, WCIOJIb3YsS OMHCAHWE WCCIICIOBAHMS, BBIACTSATH
MPOBEPSAEMOE  TNPEAINONIOKEHUE, OLECHHUBATh IPABWIBHOCTh TOPSAIKA
ITPOBENCHUS UCCIIEIOBAHMS, JENIaTh BBIBOBI,

OPOBOAMTH OMBITHI MO HAOMIOACHWIO (PU3MUECKUX SBJICHHNA WK
(U3NYECKUX CBOMCTB TeJ (KAMUJUIPHBIC SBJICHUS, 3aBUCUMOCTb JTaBJICHUS
BO3/yXa OT €ro 00bEMa, TEMIIEPATYPhl, CKOPOCTH MPOLECCA OCTHIBAHUS U
HArpeBaHusi NMPU M3IIYYCHHH OT ILBETA M3IJIyYArOLICH (MOriIoIAarouIeii)
MOBEPXHOCTH, CKOPOCTh MCIAPEHUS BOABI OT TEMIIEPATYPHI KUAKOCTH U
WIoWAMM €€ TOBEPXHOCTH, OJJIEKTPHU3ALMs TEI W B3aMMOJCHCTBHE
ANEKTPUYECKUX  3apPSA0B, B3AUMOACHCTBHE TIOCTOSHHBIX MArHUTOB,



BU3YAIM3ALMsl MArHUTHBIX TIOJE€H TMOCTOSHHBIX MArHWTOB, JCHCTBUS
MArHMTHOTO MOJIS Ha MPOBOAHMK C TOKOM, CBOWCTBA JJICKTPOMArHUTA,
CBOMCTBA 3JIEKTPOJABUTATENs MOCTOSHHOTO TOKA):  (pOPMYJIMPOBATH
NPOBEPSEMBIC MPEATIONOKEHHS], COOMPATh YCTAHOBKY M3 MPEIIOKEHHOTO
000pyIOBaHUs, OMMCHIBATh X0/ OMbITa U (POPMYJIMPOBATH BHIBOIBI,
BBITIOJIHATh ~ MPSAMBIE  M3MEPEHUS  TEMIICPATYPbl,  OTHOCHTEIILHOM
BIQKHOCTH BO3/yXa, CHJbl TOKA, HANPSDKCHUST C HCIOJIb30BAHUEM
AQHAJIOTOBbIX MPUOOPOB M JATYMKOB (PU3MUECKHUX BEJIWYMH, CPABHUBATH
PE3YJIBTAThl U3MEPEHUI € YUETOM 33JaHHOU a0COMOTHOM MOrPEIIHOCTH;
OPOBOANTH MCCIEAOBAHUE 3aBUCUMOCTH OJTHOM (PM3HUECKON BEIMYMHBI OT
APYyrOii C  HCIONB30BAHMEM MPSMBIX HW3MEPEHUH  (3aBUCUMOCTH
COMPOTHUBIICHUS] TMPOBOJHWUKA OT €ro JUIMHBI, IJIOW@AH MONEPEYHOrO
CEUCHUS U YACIBbHOTO COMPOTUBRIIEHUS BEIECTBA TPOBOJIHMKA, CHIIBI TOKA,
UAYLUIET0 4Yepe3 NPOBOJAHMK, OT HANPSKEHUS HA  MPOBOJHUKE,
UCCIICIOBAHUE  MOCJICIOBATEIbBHOTO W NApaUICIBHOTO  COCAMHCHUMN
NPOBOJHMKOB). TUIAHMPOBATh WCCIICIOBAHUE, COOMPATh YCTAHOBKY W
BBITIOJIHATh M3MEPEHUS, CIENys MPEAJOKEHHOMY IIaHy, (UKCHPOBATH
pe3yAbTaThl TMOJTYYCHHOH 3aBUCMMOCTM B BHJE TaONHIl W TpaduKoB,
JIeNIaTh BBIBOJBI MO PE3YJIBTATaM UCCIICIOBAHMS,

OPOBOJANTHh KOCBEHHBIE W3MEPEHHMS (PU3NYECKUX BEIWYMH (yACTbHAs
TEIUIOEMKOCTh ~ BEIIECTBA, COMPOTUBIEHWE TNPOBOJHMKA, pabota u
MOIIHOCTh 3JIEKTPUYECKOr0 TOKA). IJIAHUPOBATh W3MEPEHHS, COOMpPATh
AKCIEPUMEHTATIBHYIO YCTAHOBKY, CIEAys MPEUIOKEHHON MHCTPYKUUH, U
BBIYMCIISATh 3HAYCHUE BEJIMYMHBI,

COOJIIOAATH MPaBUJIA TEXHUKK OE€30MACHOCTH MPHU padoTe ¢ 1abopaTopHbIM
000PyAOBaHUEM,

XapaKTepU30BaTh MPUHUMUNBI JCHCTBUAS M3YYECHHBIX NPUOOPOB U
TEXHHUYECKUX YCTPOWCTB C OMOPOH HAa WX omnucaHuss (B TOM YHCIE:
CUCTEMA OTOIUICHUSI OMOB, TMTPOMETP, MapoBas TypOMHA, aMIepMETP,
BOJIBTMETP, CUETUYHMK BJICKTPUYECKON SHEPIHM, SIEKTPOOCBETHTEIBHBIC
npUOOPbI, HArPEBATEIBHBIE JIEKTPONPUOOPHI (TPUMEPHI), SNEKTPHUECKUAEC
NPEIOXPAHUTENH, SJIEKTPOMArHHT, HJICKTPOJABHUIaTENb MOCTOSSHHOTO TOKA),
WCIOJb3Ysl 3HAHHUS O CBOWCTBAxX (PM3MUYECKUX SIBICHUH W HEOOXOIMMBIC
(pU3NYECKNE 3aKOHOMEPHOCTH,

pacro3HaBaTh NPOCTHIE TEXHUYECKHE YCTPOMCTBA W  M3MEPHUTEIBHBIC
npuOOpbl MO CXEMaM M CXEMAaTUYHBIM PUCYHKaM  (KMIKOCTHBIN
TEPMOMETP, TEPMOC, TICUXPOMETP, TUTPOMETP, ABUTaTENlb BHYTPEHHETO
CrOpaHUsl, JJIEKTPOCKOMN, PEOCTaT), COCTABIATh CXEMBI JJICKTPUUYECKUX



LENeil ¢ MoCaea0BaTEIbHBIM 1 MAPAJUICIbHBIM COSMHEHUEM 3JIEMEHTOB,
pazynyasi yCIOBHBIE 0003HAUCHUS DIIEMEHTOB JIEKTPUYECKUX LICTICH;
OPUBOIUTH  MPUMEPbl  (HAXOAUTh  WH(GOpPMALMIO O  OPHUMEPAX)
NPAKTUYECKOTO MCIMOJb30BAHUS (PU3MYECCKUX 3HAHWWA B TOBCEIHEBHOM
YKU3HU AJi oOecreueHus: 0€30MacHOCTH MPU O0palleHUH ¢ MpUOOpaMu U
TEXHUYECKAMHU YCTPOMCTBAMH, COXPAHECHHUS 3J0POBbS W COOIHOACHHS
HOPM 3KOJIOTUYECKOTO MOBEACHHS B OKPY>KaKOIIEH Cpeae;

OCYIIECTBIIATE TOWUCK HMHPOpMALMK  (PU3NYECKOTO  COACPKAHUS B
HWHTepHEeTE, HA OCHOBE WMCKOIIMXCS 3HAHWA M MYTEM CPABHCHHS
JOTMOJIHUTENBHBIX ~ UCTOYHUKOB — BBIACIATH  MH(POPMAILMIO, KOTOpas
SBJIIETCS. TPOTUBOPEYUBON WIIA MOKET OBITh HEJTOCTOBEPHOM;
MCIOJIb30BaTh MPH BBINOJHEHUH YUECOHBIX 3a1aHUI HAyYHO--TIOMYJISPHYIO
IUTEPaTypy  (PU3MYECKOro  COACPXKaHMs, CIPABOYHBIE MaTCpPUAIbI,
pecypebl ceth MIHTEpHET, BNaJeTh MPUEMAMH KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBaHus UH(HOPMALUMKY U3 OJTHOH 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIC TMHCBMEHHBIE W KPATKUE YCTHBIE COOOLICHWS,
0000mas wuHMOPMAIIMI0O W3 HECKOJBKAX HCTOYHUKOB (PU3MYECKOTO
COJEP)KaHUsl, B TOM uucie MNyOIMYHO MPEACTABIATh PE3YIbTaThl
NPOEKTHOM WM MCCIEN0BATENICKON ACATEIBHOCTH, MPU 3TOM I'PAMOTHO
UCMOJb30BaTh M3YYCHHBIM MOHATUIHBIA annapar Kypca (U3WKH,
COIMPOBOXAATH BBICTYIUICHAE MTPE3CHTALUEH

OPA BBINOJHEHUM YYEOHBIX MPOCKTOB W UCCICIOBAHUN (DU3MUYECKUX
NPOLECCOB paclpeaesiaTh OOS3aHHOCTH B TPYMIE B COOTBETCTBUHU C
NOCTaBJICHHBIMU 33[Ja4aMH, CJICIUTH 34 BBIMOJIHCHUEM IUTAHA JCHUCTBUMA 1
KOPPEKTUPOBAaTh €ro, aJCcKBAaTHO OLICHWBATh COOCTBEHHBIM BKIaa B
JESATEILHOCTh TPYIIIbI, BEICTPAMBATH KOMMYHUKATHBHOE B3AMMOICHCTBHE,
IPOSIBIISAS TOTOBHOCTD Pa3pelaTh KOH(PIUKTHI.

K xoHiy oOyueHus B 9 kyacce npeIMETHBIEC Pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y O0YUAOIINXCS YMECHHUIA:

UCIOJb30BaTh TMOHATHS: CHCTEMA OTCUYéTa, MAarepualibHas TOYKa,
TPACKTOPHs, OTHOCUTEIIbHOCTh MEXAHWYECKOTO IBWKCHHUS, Achopmarius
(yopyras, NIacTHYECKas), TPEHUE, LEHTPOCTPEMUTEIIBHOE YCKOPEHHE,
HEBECOMOCTh M MEPETPY3KH, LEHTP THKECTH, A0COIIOTHO TBEPAOE TEIO,
LEHTP TSHKECTH TBEPAOIO TENA, PABHOBECUE, MEXAHUYECKHUE KONEOAHUs U
BOJIHBI, 3BYK, MH(Pa3BYK M VJIbTPa3BYK, JJICKTPOMArHUTHBIC BOJIHBI,
HIKAJIA 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JAITBHO30PKOCTb,
CHEKTPBI HCITYCKAHUS W MOIJIOWICHUS, alibda-, OeTa- U raMma-u3inydcHHus,
W30TOIIbI, IACPHAS SHEPIETHKA,



pa3nnAyaTh SBJICHUS (PABHOMEPHOE W HEPABHOMEPHOE MPSAMOJIMHEHHOE
JBW)KCHUE, PABHOYCKOPEHHOE MPSAMOJIMHERHOE [BHXKEHHE, CBOOOIHOE
NaJCHUE TEN, PABHOMEPHOE JIBMKEHHME 1O OKPY>KHOCTH, B3aUMOJCHCTBUE
TEJI, PEAKTUBHOE ABMKCHHE, KOJIEOATEIbHOE NBMKCHHE (3aTyXaroIIUE W
BBIHY KJICHHBIE KOJICOaHMsI), PE30HAHC, BOJHOBOE JBW)KCHHUE, OTPAKCHHE
3BYKa, MPSMOJIMHEHHOE PAaCHPOCTPAHCHUE, OTPAKCHHUE W TPEIOMIICHHE
CBETA, MOJIHOE BHYTPEHHEE OTPAXKECHUE CBETA, PA3NIOKEHUE OEJIOro CBETA B
CHEKTP M CJIOXEHHE CHEKTPAJIBHBIX LBETOB, JUCIEPCUSl CBETA,
€CTECTBCHHAs PAIMOAKTUBHOCTh, BO3HUKHOBEHHUE JIMHENYATOro CIEKTpa
W3YUYEHUS ) IO OMMCAHUIO MX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JAHHOE (PU3UYECKOE SIBJICHHCE,

pacro3HaBaTh MPOSIBICHHE HM3YYEHHBIX (PU3MYECKHX  SBICHUI B
OKPY>KalIIEM MUPE (B TOM 4YHCIE (PU3NYECCKUE SIBICHUS B MPUPOJE:
OPUJIUBBI U OTJIUBBI, IBHKEHUE TIIaHET COTHEYHON CUCTEMBI, PEAKTUBHOE
JIBW)KCHUE OJKUBBIX OPraHU3MOB, BOCHPHSTHE 3BYKOB >KMBOTHBIMH,
3EMJICTPSICCHUE, CEHCMHUYECKHME BOJIHBI, I[yHAMHW, 3X0, LBETa TEM,
ONTUYECKUE SBJICHUS B MPUPOAC, OMOJIOTMYECKOE ACHCTBHE BUIAMMOTIO,
yJIBTPAQHUOIETOBOTO W  PEHTTEHOBCKOIO W3JIYYCHWH, €CTECTBCHHBIN
PAIMOAKTUBHBIA (POH, KOCMHUYECKHE JyUYH, PAAMOAKTUBHOE H3JIyUYCHHE
OPUPOJIHBIX MHHEPAJIOB, JCHCTBUE PAIMOAKTUBHBIX W3JIYUYECHUH Ha
OpPraHM3M YeEJIOBEKA), NPH 3TOM MEPEBOJANTH MPAKTUUYECKYHO 3alady B
y4eOHYI0, BBIACIATh CYIIECTBEHHBIC CBOMCTBA (MPHU3HAKK) (PU3NUYECKUX
SIBJICHUM

OTUCHIBATh M3YUYEHHBIC CBOMCTBA T M (PU3NUYECCKHUE SIBICHUS, UCIOIB3YS
(U3NYECKUE BEIMYMHBI (CPEOHSST W MIHOBEHHAs CKOPOCTh Tejla MPHU
HEPABHOMEPHOM JIBWKEHUM, YCKOPEHHE, MEPEMENICHUE, MyTh, YIJIOBas
CKOPOCTb, CHJa TPEHHWS, CWIA YOPYTOCTH, CHJIA TSKECTH, YCKOPEHHE
CBOOOJHOTO TAACHHS, BEC TEJla, WMNOYJbC TEJA, HWMIIYJIbC CHJIBL,
MEXAHWYEeCKass padoTa M MOIIHOCTh, MOTCHUWAIbHAS JHEPrHsl TENa,
NOJHSATOrO HAJ MOBEPXHOCTHIO 3€MIIM, MOTCHLIMAIbHAS SHEPIUs CXKATOU
OPYXKUHBI, KHHETUYECKAs JHEPrusi, NOJHAS MEXAHMYECKas SHEPIus,
NEPUOJ U 4acTOTa KOJIeOaHWil, JIMHA BOJIHBI, [POMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3ATEIb MPEIOMIICHUSL CPEABI), MPU OMUCAHUA
NPABWJIBHO TPAKTOBATh (DPM3MYECKUH CMBICT HMCHOJIb3YEMBIX BEJTUYMH,
00O3HAYCHUs W COUHULBI (PU3NYECKUX BEIMYMH, HAXOIUTH (POPMYJIBL,
CBSI3BIBAIOIIME JAHHYIO (PU3NYECKYIO BEIMYMHY C APYTMMH BEJIMUYMHAMH,
CTPOUTH IPAPHUKN U3YUEHHBIX 3aBUCUMOCTEN (PU3MYECKUX BEIIMYMH;
XapaKTepU30BaTh CBOMCTBA TEN, (PU3NYECCKUE SIBJICHUS W MPOLECCHI,
UCIOJb3Ysl 3aKOH COXPAHEHUS! SHEPIUH, 3aKOH BCEMUPHOTO TATOTCHHS,



OPUHLHAIN CYNEPHO3ULMK CWI, NPUHLUMI OTHOCUTENbHOCTH ['aymanes,
3aKOHBl HBIOTOHA, 3aKOH COXpPAHEHHsI UMIMYJbCA, 3aKOHBI OTPAKECHUS W
NPETOMJIEHUS CBETA, 3aKOHBI COXPAHEHMSI 3apSA0BOI0 U MAaCCOBOTO YMCET
OPU SACPHBIX PEAKIMIX, MPU 3TOM JaBaTh CIOBECHYIO (POPMYIMPOBKY
3aKOHA W 3aMUCBHIBATh €M0 MATEMATHYECKOE BBIPAKEHHUE,

OOBACHATh (PU3NUYECKUE TPOLECCHl U CBOMCTBA TEI, B TOM YHCIE U B
KOHTEKCTE CHTYalMii MPAaKTUKO-OPUEHTHPOBAHHOTO XAPAKTEPa: BBISBIISATH
OPUYUHHO--CIICACTBEHHBIE  CBSI3M, CTPOUTH OOBIACHEHWE H3 2-3
JIOTMYECKUX IIAaroB ¢ ONOPOi Ha 2—3 M3YyYEHHBIX CBOWCTBA (PU3MUYECKUX
SABJICHUH, PU3NUECCKUX 3aKOHOB WJIA 3aKOHOMEPHOCTEH;

pemare pacyéTHble 3anaud  (OMMparouIMecss Ha CcUcTeMy H3 2-3
YPaBHEHUI ), HCIIOJIB3YS 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOLINE (PU3MUYECKHE
BCIIMYMHBI. HA OCHOBE aHAIM3a YCIOBUS 33Ja4d 3alUChIBATH KPaTKOe
YCIIOBHUE, BBISIBIISATH HEJOCTAIOIIME WA W30BITOYHBIE NAaHHBIC, BHIOMPATh
3aKOHBI U (POPMYJIBI, HEOOXOAUMBIE JJISl PELICHHS, MPOBOJUTh PACUYETHI U
OLICHWBATH  PEATMCTUYHOCTh TOJYYEHHOTO 3HAUCHUs  (PU3NUECKOH
BEJINYMHBI;

pacro3HaBarh MPOOJIEMBI, KOTOPBIE MOKHO PEHIMTh MPH TMOMOIIA
(U3NYECKUX METOJIOB, KCIOJIB3YsS OMUCAHWUE WCCIICAOBAHMS, BBIACTSATH
OPOBEPSEMOE  TPEIANONOKEHUE, OLICHUBATh MPABWIBHOCTh MOPSIKA
OPOBEIACHUS  MCCICAOBAHUS, JEJIaTb  BBIBOJABI, HMHTEPOPETUPOBATH
pe3yabTaThl HAOMIOIEHUI W OMBITOB,;

OPOBOAWTH OMBITHl MO HAOMIOACHHIO (DU3MYECKUX SIBJICHUNA WA
(U3nYEeCKUX CBOKMCTB Tesl (M3y4YeHHE BTOPOro 3akoHa HbIOTOHA, 3aKOHA
COXPAHEHUSI DHEPTUM, 3aBUCHUMOCTb NEPHOAA KOJeOaHWH NPYKMHHOIO
MasiTHUKA OT MACCHI I'py3a M KECTKOCTU MPY>KUHbI U HE3ABUCUMOCTH OT
aAMIUTUTYJIbI MaJIbIX KOJIEOaHUH, TPSIMOJIMHEHHOE PACHPOCTPAHEHUE CBETA,
pazyokeHre OENoro CBETa B CHEKTP, M3YYCHHUE CBOMCTB M300pAKCHHS B
TUIOCKOM 3€pKaJic W CBOMCTB M300paXKeHHWs MpeaMeTa B coOMparomiei
JUH3E, HAOMIOJEHUE CIUIOMIHBIX W JIMHEHYaThIX CHOEKTPOB HM3IIYYCHHS ).
CaMOCTOSITENILHO ~ cOOMparh yCTaHOBKY M3  M30BITOYHOro  Habopa
0o0OpyIOBaHWs, ONMCHIBATH XOA ONbITA W  €r0  Pe3yJIbTaThl,
(OpMyIMpPOBaTh BHIBOJIBI,

NPOBOAWTH MPU HEOOXOAMMOCTH CEPHIO MPIMBIX M3MEPEHUH, ONMpeaenss
CpeoHEee 3HAYCHHE W3MEPAEMON BeIMYMHBL ((POKYCHOE pacCcTOsHUE
coOuparomieii  auH3bI), OOOCHOBBIBATH BBIOOP cmocoda M3MEpPEHUs
(M3MEPUTENBHOTO MPUOOPa);

OPOBOANTH HCCIEAOBAHHUE 3aBUCUMOCTEH (PHU3MUECKUX BETUYHAH C
UCMOJb30BAHUEM NPIMBIX HM3MEPEHUH (3aBUCUMOCTh MYTH OT BPEMEHHU



Opyd PaBHOYCKOPEHHOM JBIKEHMM O€3 HAvyaJbHON CKOpOCTH, MEepuoja
KOJICOAHUH MaTeMaTUYeCKOr0 MAasTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH
yIiia OTPaKeHUsl CBETAa OT yrja MaJCHUs W YIJia NMPEJOMJICHUS OT YIJia
NaJcHUs). TUIAHUPOBATh HKCCICAOBAHUE, CAMOCTOSTENIbHO COOMpaTh
YCTAHOBKY, (pUKCHpoOBaTh pe3yjibTaThl TMOJYYEHHOW  3aBUCHUMOCTH
(U3MYECKUX BEIWYMH B BUAC TaOMUIl M TpadUKOB, JAENarh BHIBOJABI IO
pe3ysbTaTtaM UCCIIEI0BaHUS;

OPOBOJIUTh KOCBEHHBIE M3MEpPEHUs] (PU3MUYECKUX BEJIMYMH (CPEAHss
CKOPOCTh M YCKOpEHHE Te€la TMpU PaBHOYCKOPEHHOM JIBUKCHUHU,
YCKOPEHUE CBOOOJHOrO MANCHUS, KECTKOCTh MPY>KHUHBI, KO3IPPUIUEHT
TPEHUSl CKOJBKCHUS, MEXaHMueckas paboTa M MOILIHOCTh, 4YacToTa MU
nepuosl KojaeOaHWil MareMaTU4yecKoro MW MPYXUHHOTO MAasTHUKOB,
ONTUYECKAas CWjla COOMpArOIIEH  JIMH3BI, PAAUOAKTUBHBIN  (OH):
IUIAHUPOBATh M3MEPEHMS, COOMPATh IKCIEPUMEHTAIBHYI) YCTAHOBKY M
BBITOJIHATh U3MEPEHUS, CIEeAys MPEAI0KEHHON MHCTPYKIIUU, BBIUUCIIATh
3HAYEHUE BEIMYMHBI U aHAJM3UPOBATH MOJYUYEHHBIE PE3YJILTATHI C YUETOM
3aJTaHHO MOTPELIHOCTH U3MEPEHMUIA;

COOJIIOIATh MPaBUJIA TEXHUKK OE€30MACHOCTH MPHU padoTe ¢ 1abopaTopHbIM
000PyAOBaHUEM;

pa3nuyaTth OCHOBHBIC TPU3HAKA M3YYEHHBIX (PU3UUECKUX MOJIEINEH:
MaTepualibHas TOYKa, aOCOJIIOTHO TBEPAOE TEJIO0, TOUEUHBIH MCTOUHUK
CBETa, JIyy, TOHKas JMH3a, IJIaHETapHas MOJENIb aroMa, HYKJIOHHas
MOJIENIb AaTOMHOTO S7Pa;

XapaKkTepu30BaTh MPUHLUNBI  JEHCTBUS M3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOpOi Ha WX omucaHus (B TOM YHUCIE:
CMUJOMETP, OATUUKU TMOJIOKEHUS, PACCTOSHUS M YCKOPEHHS, PaKeTa,
9XOJIOT, OYKHM, NepuUckom, ¢oToanmnapar, ONTUYECKHE CBETOBOJIBI,
CMEKTPOCKON, JO3UMETP, Kamepa BujabcoHa), WCHONB3ys 3HAHUSA O
CBOWMCTBAX (PU3MYECKMX SBICHHA MW  HEOOXOOuMble  (DU3HYECKUE
3aKOHOMEPHOCTH;

UCTMOJIb30BATh CXEMBl U CXEMATUYHBIE PUCYHKUA M3YUYEHHBIX TEXHUUYECKUX
YCTPONCTB, M3MEPUTENLHBIX MPUOOPOB M TEXHOJOTMUECKUX MPOLECCOB
Opyd PEUICHUU Y4YEOHO--MPAKTUYECKUX 3a/ay, ONTUYECKUE CXEMbl [Jis
NOCTPOCHUS U300pAKEHHI B IMJIOCKOM 3€pKajie U COOMparouicii TMH3E,
OPUBOIUTH  MPUMEPbl  (HAXOAUTh  WH(GOPMALMIO O  OPHUMEPaX)
NPAKTUYECKOTO MCMOJIb30BaHUS (DU3MYECKUX 3HAHWI B TMOBCEIHEBHOM
JKU3HU AJi oOecrieueHus: 0€30MacHOCTH NMPU 00palleHUH ¢ MpUOOpaMu U
TEXHUYECKUMU YCTPONCTBAMHU, COXPAHEHUS 370POBbs M COOJIOACHUS
HOPM JKOJIOTUYECKOTO TIOBEJICHUS B OKPY>KaIOLIEH Cpee;



OCYIIECTBIIATE TOUCK HMHPOpMALMK  (PU3NYECKOTO  COACPKAHUS B
HHTepHeTe, caMoCTOSITENHO (POPMYIIAPYS MOMCKOBBINA 3aMpocC, HAXOAUTh
NYTH OMPEAEIICHUST JOCTOBEPHOCTH MOJIYYEHHON MHPOpPMAIMK HA OCHOBE
UMEIOLIMXCS 3HAHUN U JOTIOJIHATENIBHBIX UCTOYHUKOB,

WCIOJIb30BAaTh MPH BBINOJHEHUH YUECOHBIX 3a1aHUI HAyYHO--TIONYJISPHYO
JUTEPaTypy  (PHU3MYECKOrO0  COAECpP)KaHWs, CIPABOYHBIC MATECpHAIIbI,
pecypesl ceth MHTEpHET, BiIageTh NpUéMaMy KOHCIEKTUPOBAHUS TEKCTA,
npeoOpazoBaHus UH(HOPMALUKY U3 OJTHOIH 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIE MUCHbMEHHBIE U YCTHBIE COOOILIECHUS HA OCHOBE
uH(pOpPMAM W3 HECKOJbKAX HCTOYHUKOB (PH3MYECKOrO COACPIKaHMS,
nyOJIMYHO NPEACTABIATh PE3YJIBTATHI MPOEKTHOM WM MCCIEN0BATEBCKON
NEATENIbHOCTA, TMPU O3TOM  [PaMOTHO  HCHOJIB30BATh  W3YYEHHBIN
NOHATUWHBIA anmapar M3y4aeMmoro pasaena (PU3MKd M COMPOBOXKAATH
BBICTYIUICHHE TMPE3CHTAMEl ¢ Y4YETOM OCOOEHHOCTEH ayIMTOPHA
CBEPCTHUKOB.
































































































