


HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o (u3MKe HA YPOBHE OCHOBHOIO OOWIEr0 0Opa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHWH W TpeOOBaHUil K pe3yjibraraM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 0Opa3oBaTeNbHOW MPOrpaMMbl, MPEICTABICHHBIX B
OI'OC O0OQ, a Takxe ¢ yuéTom (eacpanbHOil padoueii mporpaMMbl BOCOUTAHUS U
Konuenuuu npenonaBanus yueOHOro npeaMera « Duznkay.

CopepxaHne mporpaMMbl MO (PM3MKE HAMNPABIECHO Ha (POPMUPOBAHUE
€CTECTBEHHO-HAYYHOW TI'PaMOTHOCTU OOYYarolIMXCs W OpraHu3aluio HU3y4eHUs
GU3MKK Ha MAEATEIbHOCTHOW OCHOBE. B mporpamme mo (pU3uKE YUUTHIBAIOTCS
BO3MOKHOCTH Y4eOHOro mpeamera B peanmmsanuu Tpebosanuii OI'OC OO0 k
TUITAHUPYEMBIM JIMYHOCTHBIM M METAMPEIMETHBIM PE3yJibTaTaM 00YUYECHHUS, a TAKKe
MEXKIPEIMETHBIE CBA3M €CTECTBEHHO-HAYUYHBIX YUEOHBIX MPEAMETOB Ha YPOBHE
OCHOBHOTI'O 00IIIEr0 00Pa30BaHUSI.

[TporpaMma no (puU3MKe yCTaHABIMBACT paclpeAcsiCHUE yUeOHOro MaTepuana
1o rogaM oOydeHus (IO Kjaccam), MpetaracT NPUMEPHYIO MOCIEA0BATEIbHOCTh
U3yUEHHUS] TEM, OCHOBAHHYIO HA JIOTUKE Pa3BUTHSI MPEAMETHOTO COJACPKAHUS U
Y4€T€ BO3PACTHBIX OCOOCHHOCTEH 00yUarOUXCsl.

[Tporpamma mo ¢usuke pazpaboTaHa C LENbIO OKa3aHUS METOAUYECKOMN
MOMOIIM YYUTENIO B CO3JaHUU pabovei MporpaMMBbl 10 Y4eOHOMY MPEIMETY.

duzuka SABISETCS  CUCTEMOOOPA3yIOMIMM  JUIsl  €CTECTBEHHO-HAYUYHBIX
Y4€OHBIX TPEAMETOB, TOCKOJBKY (PU3MUECKHUE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB
U SBJICHWI, WM3Yy4YaeMbIX XWUMHEH, OWOJIOrHei, acTtpoHOMUEH W (PU3UYECKON
reorpadueil, BHOCUT BKJIaJd B €CTECTBEHHO-HAyUYHYI) KAapTHHY MHpA,
OpeocTaByiseT HauOosee sCHble O0O0pa3libl MPUMEHEHWS HAyyHOro METOoja
NO3HAHUS, TO €CTh COCO0a MOMyUYEHHS TOCTOBEPHBIX 3HAHUN O MUPE.

OnHa w3 TIaBHBIX 33/a4 (PU3UYECKOTO 00pa3oBaHUsl B CTPYKType OOMIEro
oOpa3oBaHusl COCTOMT B (POPMUPOBAHUM €CTECTBEHHO-HAYYHOU TIPAMOTHOCTH H
MHTEPECA K HAYKE Y 00yUYaronmxcs.

Wzyuenne (¢u3nkn Ha 0Oa30BOM ypOBHE NPEANoOiaracT OBJIAJCHUE
CIIEAYIOUIMMUA KOMMETEHTHOCTSIMH, XapaKTEPU3YIOIIMMU €CTECTBEHHO-HAYYHYIO
IPaMOTHOCTb:

e HAy4YHO OOBSACHSTH SIBICHUS;

e OLIEHUBATh U IOHUMATh OCOOCHHOCTH HAYUYHOTO UCCIICIOBAHUS;

e MHTEPNPETHPOBATH  JAHHBIE M WUCHOJb30BaTb  HAYYHBIE
JI0Ka3aTeNbCTRA AJIS MOy YEHUS BBIBOIOB.

Ilenn w3ydeHHuss (PU3MKM HA YPOBHE OCHOBHOIO O0OIIEro 00Opa3oBaHUs
onpenenensl B KoHuenuuu mnpenogaBaHus ydeOHOro mnpeamera «Dusuka» B
oOpazoBaTenbHbIX —opranusauusix Poccuiickoit ®Dexepaiuu, peaau3yroLIMX



OCHOBHBIE  001IE00pA30BATENbHBIE MPOTPAMMBI, YTBEPXKAEHHON PELICHUEM
Konnernn Munucrepcersa npoceemieHus: Poccuiickoii denepannu (MpoToKoI ot 3
nexadps 2019 r. Ne [IK-4BH).

Henn uszyyenus pu3uKu:

npuoOpETEHUE MHTEpPeca M CTPEMJICHHS OOYyYaroluXcs K HayuHOMY
U3yUEHUIO TPUPOABI, PA3BUTHE MX HWHTEUIEKTYaJbHBIX U TBOPYECKHUX
CITOCOOHOCTEHH;

Pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJE MO3HAHUS U (POPMUPOBAHUE
UCCJIE0BATEIBLCKOTO OTHOIIEHUS K OKPY KAIOIIUM SIBJICHUSIM;
(GOpMHpPOBAHME HAYYHOTO MMPOBO33PEHMSI KaK pe3ysibTaTa M3yUYeHHUs
OCHOB CTPOEHMS MaTepuk U PyHIaMEHTATBHBIX 3aKOHOB (PU3UKH;
(GopMHUpOBAHUE MPEACTABICHUN O POSU (U3MKU AJIS PA3BUTHS JIPYTHUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHIA;

pa3BUTHE  MPEACTABICHUH O  BO3MOXKHBIX  cepax  Oynayuei
Npo(EeCCUOHATIBEHON AEATENBHOCTH, CB3aHHON ¢ (PU3UKOM, MOATOTOBKA K
JajbHeleMy 0OOy4eHHIO B 3TOM HalpaBJICHUM.

JlocTwkeHre 3TuX Ieneil mporpaMMbl Mo (PM3WKE HA YPOBHE OCHOBHOTO
o0mero o0pazoBaHus 00ECIEYMBAETCS PEIICHUEM CIEAYIOMINUX 3a1aY:

npuoOpeTeHUe 3HAHUH O  JUCKPETHOM  CTPOCHMM  BEILECTBA, O
MEXAHUUYECKUX, TEIJIOBBIX, JJIEKTPUYECKMX, MAarHUTHBIX M KBAHTOBBIX
SIBIICHUSX

NPUOOPETEHNE YMEHUN OMUCHIBATH U OOBSACHATH (PUBNUECKUE SIBJICHUS C
UCTOJIb30BAHUEM TOJTyYEHHBIX 3HAHU;

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

pa3BUTHE YMEHUM HAOIIONATh MPUPOIHBIC SBJICHHUS W BBITIOJHSITH OTBITHI,
JabopaTopHbie  PabOTBHI M AKCHOEPUMEHTAIBHBIC HCCIACAOBAHUS  C
UCTOJIb30BAHUEM U3MEPUTETBHBIX MPUOOPOB;

OCBOEHHME MPUEMOB pabOTHl ¢ MHPOPMALMEH (PU3NUECCKOTO COJEPIKaHUS,
BKJTIIOYasi MHPOPMAILIUIO O COBPEMEHHBIX AOCTHKEHUSIX (PU3UKH, aHAJIU3 U
KPUTUYECKOE OllEHMBaHKE MHPOPMALIUY;

3HAKOMCTBO €O cepamMmu MPOPECCUOHAIBHOMN NEITEILHOCTH, CBSI3aHHBIMHU
C (u3UKOH, M COBPEMEHHBIMM TEXHOJOTUSMHM, OCHOBAHHBIMM Ha
JOCTHKEHUSX (PU3NUYECKON HAYKH.

Ha wn3yuenue Qusmkm (6a30BBIi YPOBEHBb) HA YPOBHE OCHOBHOTO OOWIECTO

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



[Ipennaraemplii B mporpaMme no GU3MKE MEPeUeHb JTa0OPATOPHBIX paboT U
OTBITOB HOCUT PEKOMEHIATENIbHBIA XapakTeP, YUUTENb AEIACT BIOODP TPOBEACHUS
71a00paTopHbIX PAdOT W ONBITOB C YYETOM HMHIMBUIYAIbHBIX OCOOECHHOCTEH
00yvaromuxcs, CUcKa SKCIEPUMEHTATIBHBIX 3aJaHWid, MpeanaracMbiX B pamKax
OCHOBHOT'O FOCYAAPCTBEHHOIO 3K3aMEHa 10 (PU3HKE.

Peanuzaius yueOHoro npeaMera « OU3nka» OCYIECTBISETCS C
WCIOJBb30BAHUEM CPEACTB 00PA30BaTENbHOrO LeHTpa « Touka pocTtay.



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 n3MepeHnii. MexayHapoaHasi CHCTEMA €AMHHLL.

Kak (¢m3uka u [Opyrue €CTECTBEHHbIE HAyKW H3YYarOT MPUPOLY.
EcTecTBEHHO-HAYYHBI METOJ TMO3HAHWs: HAOMIOJAEHHWE, MOCTAHOBKA HAYYHOIO
BOMPOCA, BBIIBM)KEHUE TUIMOTE3, SKCIIEPUMEHT IO MPOBEPKE THIIOTE3, 0OBSICHEHUE
Ha0M01aeMOr0 BJIcHUs. OnucaHne PU3NUECKUX SBJICHHA ¢ TOMOIIBEO MOJEIICH.

Hemoncmpauuu.

1. MexaHW4ecKue, TEIJIOBBIC, JJIEKTPUYECKHE, MArHUTHBIC, CBETOBBIC

SIBJICHHSI.
2. Ouznveckue NpuOOpsl U MPOLEAypa MPAMBIX U3MEPEHUI aHAIOTOBBIM U
U (POBBIM PUOOPOM.
Jlabopamopnuvie pabomout u onvimol.
1. OnpeneneHue HeHbl ASTEHUS KAl K3MEPUTEIBHOTO TPUOOopa.
2. HU3mepenne paccTossHUM.
3. H3Mmepenune o0bEMa XKUAKOCTH U TBEPIOTO TENA.
4. OnpeneneHue pasmMepoB MAIIbIX TEN.
5. M3mepenue temneparypsl NMPd NOMOIIM SKHUAKOCTHOTO TEPMOMETPA H
JATYAKA TEMIIEPATY PHIL.

6. [IpoBeneHue mccnenoBaHus MO MPOBEPKE T'MIOTE3bL: JAIBHOCTH IMONETA
HIapuKa, MyILIEHHOTO TOPU3OHTAIBHO, TEM 00JiblIe, YeM OOJIbLIE BHICOTA
MyCKa.

Pazpnen 2. IlepBoHaYa/ibHbIE CBEICHUS O CTPOCHUM BEIECTBA.

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

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

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

Hemoncmpauuu.

1. HaGmroneHne OpOyHOBCKOTO JIBUKECHHSI.



2. Habmonenue nuddysun.
3. HaGmronenue — sBicHWA,  OOBACHSAIOIIMXCS  MPUTSDKCHUEM WK
OTTAJIKUBAHUEM YaCTUL] BELICCTRA.

Jlabopamophuvie pabomut u onvimol.

1. OneHka JAuaMeTpa aroMa METOAOM PsAaoB  (C  MCMHONIB30BAHUEM

¢dororpaduii).
2. OnbITel 10 HAOTKOJEHHIO TEMJIOBOIO PACIIMPEHHUS Fa30B.
3. OnpIThl MO OOHAPYKEHUIO ACHCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHHMSI.
Pa3nea 3. /IBuskeHHe H B3aUMOAeiCTBHE TeJl.
MexaHnueckoe ABM)KCHHME. PaBHOMEPHOE W HEPABHOMEPHOE JIBHYKEHMUE.
Ckopoctb. CpentHssi CKOPOCTh MPW HEPABHOMEPHOM JABWXKEHWH. Pacuér mytu u
BPEMEHU JIBUKEHUSI.
SIBneHne wHEpUMU. 3aKOH WHEPUMH. B3auMoaelCTBHME Ten Kak MPUYMHA
W3MCHEHUS CKOPOCTH JBWXCHHS Tel. Macca Kak Mepa WHEPTHOCTH TeEla.
[TnotHOCTE BemiecTBa. CBSI3b MJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B E€IAWHMIIC
00BEMa BEILIECTBA.
Cuna KaK xapakTepUCTHKa B3auMOJCHCTBUS Ten. Cuila ynpyrocTd W 3aKOH
I'yka. M3mepeHne cuiibl ¢ MOMOIIBIO JUHAMOMETpPA. SIBICHUE TATOTCHUS W CUJIA
TshkecTr. CHila TshKECTH Ha Ipyrux mianerax. Bec tena. Hesecomocts. Crnoskenne
CWJI, HATPABJICHHBIX 0 OJHOW mpsMoi. PaBHoaelcTByromas cui. Cuna TPeHUS.
TpeHue CKOJIBKEHUS U TPEHUE MOKOsS. TpeHre B MPUPOIE U TEXHUKE.
Hemoncmpauuu.
1. HaGnroneHne MEXaHMYECKOTO ABMXKCHUS TEIA.
2. M3MepeHue CKOpOCTH NPSIMOJIMHEHHOTO ABH>KEHUSI.
3. HaGnroneHue siBJICHHS MHEPLIVH.
4. HaOnropeHne n3MEHEHUs! CKOPOCTH MTPH B3aUMOICHCTBUM TEIT.
5. CpaBHEHHE Macc MO B3aUMOJCHCTBUIO TEL.
6. CIIO>KEHWE CUJI, HAMPABJIEHHBIX 110 OJJHOM MPSIMOH.
Jlabopamopnuvie pabomoul 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. OnbITHI, JAEMOHCTPUPYIOIIAE 3aBUCUMOCTh PacTsDKeHHS (Aedopmaiun)
MPY>KUHBI OT TPUIIOKEHHOMU CHJTHI.

5. OnbITbI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI TPEHUSI CKOIBKECHHUS OT
BECA TEJIA U XapaKTepa COMPUKACAIOIIUXCS TOBEPXHOCTEH.

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



Jlapnenue. CrnocoObl YMEHBIICHUS U YBEIUUEHUS NaBlieHus. J[apneHue 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 MEXaQHU3MBI.

AtMocdepa 3emnm u atMocepHOE naBiacHUE. [IpUUMHBI CyIIECTBOBAHUS
BO3AyLIHOM 000j0uku 3emiu. Omnbit Toppuuenau. U3mepeHue armoc@epHOro
JaBjeHNs. 3aBUCUMOCTbh aTMOC()EPHOTO ABJICHUS OT BBICOTHI HAJl YPOBHEM MOPSL.
[TprGopsl Anst UI3MEPEHHsI aTMOCPEPHOTO TABJICHUS.

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.

3aBUCUMOCTDb BBITAJIKABAIOUICH CHUJIBI OT 00BEMA MOTPYKEHHOM 4YacTH
TeJla ¥ MJIOTHOCTH JKUAKOCTH.

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

Jlabopamopnuvie pabomout u onvimeol.

1.

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

OnpeneneHue  BBHITATKUBAKOUIEH  CWJIbI, JICHCTBYIOIIEH HA  TEJIO,
NOTrpy>KEHHOEC B JKUJAKOCTb.

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

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

KoHcTpynpoBaHnue apeoMeTpa WIA  KOHCTPYMPOBAHUE JIOAKH U
onpeacyicHUuE e€ rpy30n0AbLEMHOCTH.

Paznen S. PaGora 1 MOIIHOCTH. 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 TEXHHKE.

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

Hemoncmpauuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnuvie pabomut u onvimeol.

1. OnpeneneHue 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 n amopgHeie Tena. OObICHEHUE CBOMCTB Ta30B, KUAKOCTEH U
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 TemioBoro Oamanca. [lmaBneHwe wu
OTBEPACBAHUE KPUCTAUIMYECKUX BELIECTB. YJIENbHAs TEIJIOTA TJIABICHUS.
[TapooOpazoBanue u koHacHcaius. Mcnapenuwe. Kunenuwe. YnenpHas Temiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIEPATYPBl KHIEHUS OT aTMOC(EPHOrO
JABJICHUS.

Bnaxuocts Bo3ayxa.

DHEprus TOIJIMBA. Y ACIIbHAA TEIIOTA CTOPAHUSI.

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

3aKOH COXPAHEHUS U MPEBPALLEHUS SHEPTUHU B TEIJIOBBIX TPOLIECCAX.

JHemoncmpauuu.

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

Habmtonenue nuddysuu.

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

HU3meHeHue napieHus ra3a Mpu U3MEHCHMHM O0bEMA W HArpEeBaHWM WIIA
OXJIAKICHHH.

[TpaBuna uaMepeHus TEMIIEPATYPHI.

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 onvimol.

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.

OnpeneneHne AaBneHUs BO3ayXa B OAJUIOHE MINPULIA.

OneITBl, AEMOHCTPUPYIOIIME 3aBUCUMOCTH JABJICHUS BO3AyXa OT €ro
00BbEMA M HATPEBAHUS WA OXJIKICHUSI.

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

HaGnroneHne wW3MEHECHWsT BHYTPEHHEH OHEPruM Tella B  PE3yJIbTare
TEIUIONEPEAAYH U PAOOTHI BHEIIHAX 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.

Onexrpuzauys Tell. JIBa poja dIEKTPUYECKUX 3apsaaoB. B3aumonencrsue
3apsOKEHHBIX  Tel.  3akoH KynoHa (3aBUCHMMOCTb  CWIJIBI  B3aUMOJACHCTBUS
3apSOKEHHBIX TEJ OT BEJIMUMHBI 3aPAI0B U PACCTOSHUS MEKITY TEIAMH ).

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



Hocurenn 37meKTpuUecKux 3apsfoB. DIEMEHTAPHBIA SIEKTPUUYECCKUNA 3apsi.
Crpoenne aroma. IIpOBOOHMKM W AMBIEKTPUKH. 3aKOH  COXPAHECHMS
BIEKTPUYECKOTO 3apsAaa.

ONEKTPUUYECKAA TOK. YCIIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOIO TOKA.
HUCTOYHMKM TMOCTOSHHOrO TOKA. JICHCTBUS DJEKTPUYECKOTO TOKa (TEIMJIOBOE,
XUMHYECKOE, MATHUTHOE). DIIEKTPUUYECKHUI TOK B KUIKOCTSAX M ra3ax.

Onexkrtpuyeckas nenb.  Cuna  TOKA.  OINEKTPUYECKOE  HAIMPSHKEHUE.
ConpoTUBIIEHAE MPOBOJHUKA. Y IETIBHOE CONPOTUBICHUE BELIECTBA. 3aKOH Oma
Uit yyactka uenu. [locinenoBarenibHOE M MAPAUIETBHOE  COCAMHEHUE
ITPOBOIHUKOB.

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

[TocTosiHHBIE ~ MarHWTHL. ~ B3aMMOAECHCTBME  MOCTOSHHBIX ~ MAarHUTOB.
MarnutHOoe mosie. MarHuTHOE NoJIe 3eMJIM M €10 3HAYECHME JUTsl )KU3HU HA 3eMJIE.
Oneir  Opcrena. MarHurHoe TONE  BIAEKTPUYECKOro  TOKa. [IpumeHeHue
BNEKTPOMArHUTOB B TEXHUKE. JICHCTBME MArHUTHOTO MOJISl HA TPOBOJHUK C TOKOM.
ONEKTPOABUIATENL TMOCTOSIHHOTO TOKA. MCIONB30BaHUE SIEKTPOABUIATENICH B
TEXHUYECKMX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel @apanes. SBICHUE HNEKTPOMArHUTHOW MHAYKUMKA. [IpaBuno JleHna.
DNEKTPOTEHEPATODP. CrnocoObl  MOJIy4eHHsI  DBJEKTPUYECKOM  DHEPrum.
DJEKTPOCTAHIIMKM HA BO30OHOBJISIEMbBIX HCTOYHUKAX SHEPTHUU.

Hemoncmpauuu.

ONEKTpHU3aLHKS TE.
JIBa poJa SIIEKTPUYECKUX 3aPAI0B U B3AUMOACHCTBUE 3aPSKEHHBIX TEIT.
YCTPONUCTBO U IEHCTBUE HJICKTPOCKOMA.
DNEKTPOCTATHYECKAS UHAYKLIUS.
3aKOH COXPAHEHUS HIIEKTPUYECKHUX 3aPSI0B.
[TpOBOTHUKH U TUBIEKTPUKH.
MopaenupoBaHUE CUIIOBBIX JIMHUN JEKTPUUECKOTO MO,
HWCTOYHUKHN TOCTOSHHOTO TOKA.
JIeHCTBUSA BIEKTPUYECKOTO TOKA.
. DNEKTPUYECKHUNA TOK B 5KUIKOCTH.
. "a30BbI# paspsn.
. U3Mepenue cuiibl TOKa aMIEPMETPOM.
. I3MepeHne dneKTPUYECKOTO HANPSHKEHUS BOJIBTMETPOM.
. Peocrar u Marasun COnpoTHBICHUIA.
. B3aumoaencTBiue NOCTOSHHBIX MATHUTOB.
. MoaenupoBaHUE HEBO3MOKHOCTH PA3IETICHUS TIOJIFOCOB MArHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MoaenupoBaHME MAarHUTHBIX TOJIEH TOCTOSIHHBIX 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  HAOMIOAEHUIO DJIEKTPU3ALMKU TEA MHAYKIWEH U TpH
COMPUKOCHOBEHUH.

HccnenoBanne ACHCTBUS 3IEKTPUYECKOTO TOJSE HA MPOBOJHUKKA W
JURJICKTPUKH.

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

H3MepeHue 1 peryimpoBaHUE HAMPSKEHHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO YEPE3 PE3UCTOP, OT
COIMPOTHUBIIEHUS PE3ACTOPA U HANPSDKEHUS 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 mpaBuna A CWIbl TOKA MPH NAPAJUIETBHOM COEAMHCHHUU
PE3UCTOPOB.

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

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

Onpenenenue K111 HarpeBarens.

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

HccenenoBanune neiCTBUS IIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.



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. KoHCcTpynpoBaHue U u3y4eHHUE pabOThI JIEKTPOIBATATENS.

20. U3mepenne KT/ snekTpoaBurareibHONW yCTaHOBKU.

21. ONBITBL O  MCCIICAOBAHUIO SBICHUS JJICKTPOMArHUTHONW WHIYKLMU:
UCCIIEOBAHAE W3MEHEHUIM 3HAYEHWsT W HANpPaBIE€HHUS WHIYKLUOHHOIO
TOKA.

9 KVIACC

Pasznen 8. Mexannuyeckue siBJIeHHsI.

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

YckopeHue. PaBHOYCKOPEHHOE MNPsAMOJIMHEHHOE JABHKEeHME. (CBOOOIHOE
nageHue. OnsITel [ anues.

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

Ilepseiii 3akoH HerotoHa. Bropoii 3akoH HerotoHa. Tpetuit 3akoH HeroToHA.
[IpyHIMTO CYIEPIO3ULIANA CHIL.

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

Cuna TSHKECTM M 3aKOH BCEMHMPHOTO TSATOTEHHS. YCKOPEHME CBOOOIHOIO
nageHus. JBwkenue turaner BOKpyr Connua. IlepBas xkocMuueckass 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 JBUKEHUE.

Mexannueckass padoTa W MOLIHOCTh. PaboTa chn TSOKECTH, YHOPYTOCTH,
TpeHusl. CBsI3b SHEPrUU U paboThl. [loTeHIIMANBHAS SHEPTUS TENA, MOJHATOrO Hal
MOBEPXHOCTHIO 3eMIH. [[0TEHIMaNbHas SHEPTU CKAaTOM npykuHbl. KnHeTHueckas
sHeprus. TeopeMa 0 KMHETUYECKON SHEPruM. 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 TyTEH M TPACKTOPWUW MBHMKEHUS OJHOTO WM TOTO K€ Tena
OTHOCHTEJILHO Pa3HBIX TEJl OTCUETA.

H3MepeHue CKOPOCTH U YCKOPEHUS MPSAMOJIMHEHHOTO IBUYKEHHSI.
HccenenoBanne npu3HakoB PaBHOYCKOPEHHOTO IBHYKECHUS.

HabmroneHne NBHKEHHS TENA IO OKPY>KHOCTH.

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

CoxpaHeHHE MEXaHUYECKOH SHEPTAX TPU CBOOOTHOM MAJCHHH.
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 cpeaHEld CKOPOCTH CKOJIbKEHUS OpycKa WM JBUXKEHUS
[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: €CIW MPUA PABHOYCKOPEHHOM JIBWKEHWUM 0€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 CKOJIBKECHUS.

Onpenenenue KECTKOCTH NPYKUHBIL.

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 — koneOanus.  BbeHyXaeHHble — KoneOanus.  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. HaGmronenuwe konicOaHWii Tem Mmoja JCHCTBUEM CWIIBI TSOKECTH M CHJIBI
YIPYTOCTH.

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

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

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, JACMOHCTPUPYIOINME  3aBHCHMOCTh  NEpUoAAa  KoneOaHuid
NPYKMHHOTO MasATHUKA OT MACChI FPy3a M >KECTKOCTH MPY>KUHBI.

7. H3Mepenue yCKOpeHHst CBOOOTHOTO MAICHHSI.

Pazaen 10. DiekTpoMarHuTHOE NOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBL

ONEKTPOMArHATHOE  TOJIE.  ONEKTPOMArHuTHBIE  BOJHBL.  CBOMCTBA
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
pacnpoctpanenue ceera. 3armenust Comuua u Jlynsl. Orpaxenue cera. [1nockoe
3€pKao. 3aKOH OTPAKECHHUSI CBETA.

[Ipenomnenue cBeTa. 3aKOH MpPENOMJICHUs cBera. [IoJIHOE BHYTpEHHEE
OTPOXKEHUE CBeTa. MCMONB30BAHME TMOJHOTO BHYTPEHHEIO OTPAKEHUS B
ONTAYECKUX CBETOBOJAX.

Jlunza. Xom nyweit B JsmH3e. OnTuyeckas cucrtema (poToarmapara,
MHUKPOCKOIIA M Tejeckona. ['J1a3 Kak OnTuYecKas CHcTeMa. bau3opyKocTe M
JTANBHO30PKOCTb.

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

Hemoncmpauuu.

[IpsMONMHEHHOE PACTIPOCTPAHEHUE CBETA.

OrpaskeHue cBera.

[Tony4yeHnne n300pakeHHiA B MIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.

IIpenomnenue ceera.

OnTrYeCcKuii CBETOBOJI.

Xon nydeid B coOMparoniei mH3e.

X0 ny4ei B pacCEeUBarOLICH JTUH3E.

[Tony4eHne n300paKeHHIA ¢ TOMOILBIO JINH3.

[TpuHuMn aeiicteus gporoanmnapara, MUKPOCKONA U TEIECKOIA.

10. Moaens riiasa.

11. Paznosxenue 6enoro cBera B CIEKTP.

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

Jlabopamopnuvie pabomout u onvimeol.

1. HccnenoBanue 3aBUCMMOCTH YIjia OTPAKEHUs CBETOBOTO Jyda OT yIJia
MAJCHUS.

2. M3ydeHune XapakTepUCTUK U300PKEHUS TPEIMETA B TUNTOCKOM 3€pKaJIE.

3. HccmenoBanue 3aBUCHMOCTH yIia MPENOMIIEHMS CBETOBOIO Jiy4ya OT YIJIa
MAJCHUS HA TPAHULE «BO3MYX—CTEKIION.
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4. Tlonydenue n300pakeHU ¢ MOMOIIBbI COOMPAIOIIECH JTUH3BI.
Onpenenenne (HOKYCHOTO PACCTOSIHUS M ONTHYECKON CHITBI cOOMparouieii
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.

OnsiTel Pe3epdopaa v muianerapHas moaenb aroma. Mogaens aroma bopa.
Hcnyckanue u norjomeHue ceeta aroMoM. KBaHTel. JIMHEHYaThIE COEKTPBHI.

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

SnepHble peakiyu. 3aKOHbI COXPAHEHHs 3apsS0BOIO M MAacCOBOTO YHCET.
OHeprusi CBs3M aTOMHBIX saep. CBsi3p Macchl M SHEPruu. Peakuuu cuHTE3a |
nenenus saep. Microunnku sueprum CosHIA U 3BE3 .

Snepnas sHepreTuka. JIeHCTBUS PAIMOAKTUBHBIX W3JIYUCHHUHA HA SKHUBBIC
OpPTraHU3MBI.

Hemoncmpauuu.

1. CHeKTphl U3MYUYEHUS U MOTTIOIIEHUSI.

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.

Jlabopamopnvie pabomol u onvimol.

1. HaGmroneHue CrIOMHBIX U TMHEHYATHIX CIIEKTPOB U3TYUYECHHSI.

2. HccrnenoBaHue TPEKOB. M3MEPEHUE SHEPIMHM YaCTHIBI MO TOPMO3HOMY

nyTH (o ¢otorpadusm).

3. M3Mepenue paauoakTuBHOTO (OHA.

IHoBTOpHUTEIBLHO-00001HAOIMIT MOYJIb.

[ToBTOPHUTENBEHO--0000IIAOIIMA MOYJIb MPEHA3HAYEH /TSI CUCTEMAaTU3aluN
U 000OmICHHMS  MPEAMETHOTO  COACPXaHWUS W ONbITa  ACATEIBHOCTH,
nPUOOPETEHHOTO NMPH U3YUYEHUM BCETO Kypca (PHU3MKM, a TakkKe Ui OATOTOBKU K
OCHOBHOMY TOCYJAapCTBEHHOMY 53K3aMEHy MO (u3uke g 00yYarommxcs,
BbIOPABIINX 3TOT YUEOHBII MPEAMET.

[Tpn W3yYeHUU AAHHOTO MOIYJIS PEAM3YIOTCS U CUCTEMATH3UPYIOTCSl BUIbI
JESATEILHOCTH, HA OCHOBE KOTOPBIX 00€CIEUMBAETCS AOCTHIKEHUE MPEIMETHBIX U
METANPEAMETHBIX ~ TUIAHUPYEMBIX  PE3yJIbTaTOB  00yueHus, (opMupyercs
€CTECTBEHHOHAYYHAs! FPAMOTHOCTh. OCBOCHHME HAYYHBIX METOJOB HCCIIEAOBAHUS



SBJICHUH TPHUPOAbI U TEXHHUKH, OBJIAJCHUE YMCHUSAMH OOBICHATH (PU3HUECKUE
SBJICHUS, TPHUMCEHSSI TOJYYEHHBIC 3HAHWS, PEIaTh 3aJadd, B TOM YHCIE
KQUECTBEHHBIE U SKCIICPUMEHTAJIBHBIC.
[TpUHIMNHAATIEHO ACSITEIPHOCTHBIA XapakTeEP AAHHOTO Pa3leiia pPealnu3yercs
3@ CYET TOro, 4Yro OOYYAMOIIMECS BBHIMOJHSIKOT 3aJaHusl, B KOTOPBIX WM
peIaracTcs:
HA OCHOBE IOJIYYCHHBIX 3HAHWW pACMO3HABaTh M HAYYHO OOBACHATH
(U3nYECKUE SBICHUS B OKPY KAIOLIEH MPUPOAC U OBCETHEBHOM JKU3HM,
WCIOJIb30BaTh HAYUYHBIE METO/IbI UCCIICIOBAHNS (PU3HUECKUX SBJICHUI, B TOM
YHCJIE AJI TPOBEPKH TMIIOTE3 U MOJIYYCHUS TEOPETUYECCKUX BBIBOJIOB,;
OOBSICHSITH HAYYHBIC OCHOBBI HAmMOOJIEE€ BAXKHBIX JOCTHXKEHUH COBPEMEHHBIX
TEXHOJIOTHA, HATPUMEP, TPAKTHYECKOIO UCIOJIb30BAHUS PA3IMYHbBIX HCTOYHUKOB
SHEPruM Ha OCHOBE 3aKOHA MPEBPALICHMS U COXPAHCHHS BCEX M3BECTHBIX BHOB
SHEPrUU.



INTIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMBLI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIETI'O OBPA3OBAHUA

H3yuenne Ppu3nkn Ha ypOBHE OCHOBHOTO 001IEro 0Opa3oBaHUsl HANPABIEHO

Ha JOCTHKCHHUE JIMYHOCTHBIX, METANPEAMETHBIX M TIPEIMETHBIX 00pa30BaTeIbHbIX
Pe3yJbTaToB.

B pesynbrare uyuenus (PU3MKW Ha YPOBHE OCHOBHOT'O OOLIEr0 00pa3oBaHUs

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

1) naTpuOTHYECKOro BOCIMTAHHS:

— MPOSABJIICHAE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSHHIO POCCUNCKOM
(u3AYECKOI HAyKH,

— IEHHOCTHOE OTHOLICHHUE K TOCTHXKEHUSIM POCCUMCKIX YUEHBIX--(DU3HKOB,

2) rpaskIaHCKOrO0 U 1y XOBHO-HPABCTBEHHOI0 BOCIIUTAHUS

— FOTOBHOCTh K AKTUBHOMY YYaCTHIO B 00CY>KIEHUM OOIIECTBEHHO 3HAYMMBbIX
U OTUYECKMX MpoOJeM, CBSI3aHHBIX C MPAKTHYECKUM MPUMEHEHHEM
JOCTWKCHHUIA (PU3UKH;

— OCO3HAHUE BAKHOCTH MOPATBHO--3TUYECKUX NPHUHLMIIOB B JACIATEIBHOCTH
YU4€HOTO;

3) 3CTeTHYeCKOTr0 BOCTIUTAHMS:

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

4) HEHHOCTH HAYYHOTI'0 MO3HAHMS:

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

— Pa3BUTHE HAY4YHOH JOOO3HATENBHOCTH, MHTEPECA K HCCIIECI0BATEIbCKON
NEATENBHOCTH,

S) ¢opmupoBaHusi  KYJbTYpPbl 3I0pPOBbSI W  J3MOLHOHAJIBHOIO
Os1aronoJry4ust:

— OCO3HaHME LEHHOCTH Oe3omacHoro ofpa3a >KM3HH B COBPEMEHHOM
TEXHOJIOTMYECKOM MHPE, BAKHOCTH NPAaBWJ OE€30MaCHOTO TMOBEICHUS HA
TPAHCIOPTE, HA JOPOTAX, C BJICKTPUYECKHUM U TEIUIOBBIM OOOPYIOBAaHUEM B
JOMAIIHAX YCITOBUSAX;

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

6) TPy10BOIr0 BOCIIMTAHUSL:

— AQKTUMBHOE Yy4YaCTUE B PEIICHWW MPAKTUYECKMX 331a4 (B paMKaxX CEMBH,
0o0pa3oBaTeNpHOM  OpraHM3alMM, TOpPOoAd, Kpas) TEXHOJIOTHYECKOH W



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 MOCIICACTBUM ISl OKPY>KArOLIEH CPEIbL,

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

e 8) aganTanMu K H3MEHSKIIMMCH YCJIOBHSAM COUUAJBbHON W NPHPOIHOM
cpeabl:

e — MOTPEOHOCTH BO B3aWMOJCWHCTBAM MPH BBIMOJHCHUM WCCICIOBAHUNA W
OPOEKTOB (PU3MUECKONH HANPABJICHHOCTH, OTKPBITOCTH OMNBITY M 3HAHUSM
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 3HAHUN U KOMIIETEHTHOCTEH B 00J1acTH
($u3nKu;

e — TUIAHWPOBAHME CBOCTO PA3BUTHS B NPHOOPETEHWU HOBBIX (PU3HUYECKUX
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  Y4COHBIE  JCHCTBHS,  PETYJISTHUBHBIC
YHUBEPCATIbHBIC YUCOHBIC ACHCTBHUSI.

Ilo3naBaTe/ibHBbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eiicTBUSI

bazoBbie Jjornueckue aelicTBUA:



BBISIBJIATh M XapaKTEPU30BaTh CYUICCTBEHHBIC TMPHU3HAKKM OOBEKTOB
(sIBJICHHAN);

yCTaHABJIMBAThH CYIIECTBEHHBIN MPU3HAK KiacCU(UKALIMK, OCHOBAHUS sl
0000LIEHHS U CPABHEHMS,

BBISIBJIITH 3aKOHOMEPHOCTHU U MPOTUBOPEYHS B pACCMATPUBAEMBIX (haKTax,
JAHHBIX U HAOMIOJCHUSX, OTHOCIIIUXCS K (PU3NYECKUM SBJICHUSIM;
BBISIBJIITH MPUYMHHO--CJICACTBEHHBIE CBSI3U MPHU U3YUEHUM (PU3HUECKUX
SIBJICHWI U MPOLIECCOB, JeaTh BBHIBOJbI C MCIOJIb30BAHUEM JETyKTUBHBIX
U UHAYKTUBHBIX YMO3AKJIIOUEHUH, BBIABUTATh TUIOTE3bI O B3aUMOCBS3IX
(PM3UYECKUX BEJIMYMH;

CaMOCTOSITENILHO BbIOMparh Cnocod pemieHus Y4eOHOH —(pu3nueckoi
3a/71auM (CPAaBHCHHE HECKOJIBKAX BApPUAHTOB PEIICHUS, BHIOOP HamOOJee
NOIXOSAIIECTO C YYETOM CAMOCTOATENBHO BbIICTIEHHBIX KPUTEPHUEB).

ba3oBble ncciienoBaTe/ibCKUe AeiiCTBUSA:

UCTOJIb30BaTh BOMPOCHI KAK UCCIIE0OBATENbCKUIA HHCTPYMEHT MO3HAHMSI,
IPOBOAMTH MO CAMOCTOSATENBHO COCTABIICHHOMY IJIAHY OMBIT, HECTOMHBIN
(U3NYECKUI  SKCIEPUMEHT, HEOOJBIIOE MCCIACAOBAHUE (PU3MUECKOTO
SIBJICHMUSI,

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

CaMOCTOATELHO (POPMYJIMPOBATH 0OOOIIEHUS U BBIBOJBI MO PE3yJbTaTaM
OPOBEAEHHOTO HAOIOICHUS, OMBITA, UCCIICTOBAHHS,

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

Pabora ¢ nnpopmanueii:

OPUMEHATh PA3JIMYHbIE METOABI, MHCTPYMEHTBI M 3alPOCHI TP MOUCKE U
orOope MH(pOpPMaUWU WIA JAHHBIX C YYETOM MPEMIOKECHHON ydeOHOU
(hu3MYECKOi 3a1a4u;

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

CaMOCTOSITENIbHO ~ BbIOMpaTh ONTHMAIBHYIO (POpPMY MpPEACTABICHUS
uHpOpMaMl W WIIIOCTPUPOBATh PEUIACMBIE 3aJa4d  HECIOKHBIMU
CXE€MaMU, IUarpaMMaMu, UHOH TpauKoil 1 X KOMOWHALIUSIMU.

KoMmyHHKaTHBHBIE YHHBEpPCAIbHbIC Y4eOHbIe IeHCTBHS:

B XOJI¢ OOCYXXACHHs Yy4eOHOro marepuaia, pe3yJsibTaToB J1abOpaTOPHBIX
padoT ¥ MPOEKTOB 33aBaTh BOMPOCHI MO CYIIECTBY 0OCYKIAEMON TEMBI U
BBICKA3bIBATh MJIEW, HALEJICHHBIE HA PELICHHE 3aJauyd U MOAACp’KaHUE
OaroKenaTeaILHOCTH OOIICHUS,



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

BBIPAYKaTh CBOKO TOYKY 3PEHUS B YCTHBIX U MMCBMEHHBIX TEKCTAX;
nyOJIMYHO MPEACTABIATh PE3YABTATHI BHIMOIHEHHOTO (PU3NYECKOTO OMbITA
(3KCIEpUMEHTA, UCCIIEIOBAHMS, IPOCKTA),

[IOHUMATh W WCIOJB30BATh  MpPEUMYyLIECTBA  KOMAHAHON M
WHAMBUAYAIbHOM paboThl MPU PEIICHUM KOHKPETHOW (PU3NYECKON
npoOJIEMBI,

[PUHUMATE LIEJIM COBMECTHOM IEATEIbHOCTH, OPraHU30BbIBATH ACHCTBUSA
no €€ JOCTIKCHHUIO. paclpeiciarh Poyid, OOCYKIaTh MPOLECCH W
PE3YJITaThl COBMECTHOM pabOThI, 0000IAaTh MHEHU S HECKOJIbKHMX JTFOJICH;
BBITIOJHATH CBOKO 4acTh PAbOTHI, JOCTHATask KAYECTBEHHOTO PE3YJIbTaTa 1o
CBOEMY HAIPaBJIICHUIO W KOOPIWMHUPYS CBOM JEUCTBUA C JPYTUMH
YJIeHaMU KOMaHIbl,

OLICHWBATh KA4Y€CTBO CBOET0O BKJIAJA B OOUIMIA MPOAYKT MO KPUTEPHUSM,
CaMOCTOSITENTLHO CPOPMYITMPOBAHHBIM YUYACTHUKAMH B3aUMOICHCTBHSI.

PeryasiTuBHbIC YHUBEpPCAJbHbIE Y4eOHbIC AeiHCTBHS

Camoopranu3anusi:

BBISIBJISITH TPOOJIEMBI B JKU3HEHHBIX M YUYECOHBIX CUTYALHMsIX, TPEOYIOMMX
JUTS peteHust (PU3NYECKUX 3HAHWIA,

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

CaMOCTOSITENTEHO COCTABJIATh AJITOPUTM PEIICHUs! (PU3MUECKON 3a1auu W
IUTaHA WCCJICJOBAaHUS C YYETOM HMMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOJKHOCTEM, apryMEHTAPOBATH IMPeUIaracMbIe BAPUAHTHI PEILICHUN,
Jenath BEIOOP M OpaTh OTBETCTBEHHOCTD 32 PELICHUE.

CaMOKOHTPOJIb, SMOLUOHAJILHBII HHTEJJICKT:

JaBaTh AIEKBATHYIO OLICHKY CUTYallMW U MPEUIaraTh MyiaH €€ N3MCHECHNUS,
OOBSCHATh NPHUYMHBI  JOCTHIKEHWS  (HEIOCTHIXKEHHWS)  PE3YJIbTaTOB
JESATENLHOCTH, JABATh OLICHKY MPUOOPETEHHOMY OTIBITY,

BHOCUTh KOPPEKTHBBI B JEATEILHOCTH (B TOM YHMCIIE B XOJ BBITOJIHCHUS
(U3NYECKOr0  MCCIEAOBAHMS WM NPOEKTa) 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, TOHMMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY APYToro;



NPU3HABATh CBOE MPABO HA OMIMOKY MPU PEMICHUN (PU3MYECCKUX 3314 WK
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:

UCIOJb30BaTh  MOHATHS.  (PU3MUECKHE W XUMHYECKHE  SIBJICHMS,
HAOMOJICHUE, DKCIEPUMEHT, MOJENb, TMNOTE3a, CAMHHLBI (PU3NYECCKUX
BEJIMYMH, aTOM, MOJIEKYJIA, arperaTHele COCTOSIHMS BEIIECTBA (TBEPIOE,
JKUJAKOE, Ta3000pa3HOE), MEXAHWYECKOE JIBHXKEHUE (PaBHOMEPHOE,
HEPABHOMEPHOE, MPSAMOJIMHEHHOE), TPACKTOPHUs, PABHOACHCTBYIOMIAS
cwia,  aedopmaums  (ympyras, — IJACTUYECKas),  HEBECOMOCTb,
COOOIIAOIIMECS COCYIbI,

paznuyarh sBicHUS (AudQy3us, TEMIOBOE IBUKEHUE YACTHI[ BEIICCTRA,
PAaBHOMEPHOE  JIBWKEHHE, HEPABHOMEPHOE  JABW)KCHUE, WHEPLHS,
B3aMMOJICHCTBHE TEJ, PABHOBECUE TBEPABIX TEN C 3aKPENJEHHOH OCHIO
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 (PU3MUECKUX  SBICHUI B
OKPY>KalIIEM MHUPE, B TOM 4YHUCIE (PU3MYECKHE SBJICHUS B MPUPOJE:
OPUMEPHl ABWXKCHUS C PA3TUYHBIMU CKOPOCTSMH B >KMBOH M HEKHMBOW
OPUPOJE, ACHCTBHE CHJIBI TPEHHS B NPUPONE W TEXHUKE, BIIASHUE
aTMOC(EepHOro NABIEHUS HA >KABOH OPraHu3M, IJIaBaHWE PhIO, pbIYard B
TEJIC YEJIOBEKA, MPU 3TOM MEPEBOANTH MPAKTHUECKYIO 3aa4y B YUECOHYIO,
BBIICTISATh CYLIECTBEHHBIE CBOWCTBA (PU3HAKH ) PU3NUYECCKUX SIBJICHMIA,
OTUCHIBATh U3YUYEHHBIC CBOMCTBA T U (PU3NYECCKHUE SIBICHUS, UCIOIB3YS
(du3znuecknue BEIWYMHBI (Macca, OO0BEM, IUIOTHOCTH BEIIECTBA, BpPEM,
NyTh, CKOPOCTb, CPEIHSS CKOPOCTh, CHJIA YIIPYTOCTH, CHJa TSHKECTH, BEC
TENa, CWia TPEHHs, JaBICHHE (TBEPIOTO Tena, S>KMAKOCTH, Tasa),
BBITAIKMBAKOIIAS CHJIa, MEXAHMYECKas padoTa, MOIIHOCTb, TJICUO CHJIBL,
MOMEHT CWJIBI, KO3(PQUIMEHT TONE3HOr0 JACHCTBHS MEXAHHU3MOB,
KAHETUYECKAas W TMOTEHIMAIbHA SHEPrus), MPH OMHUCAHWUW TPABUIIBHO
TPaKTOBaThb  (PU3MYECKUII  CMBICT  UCHOJB3YEMBIX  BEIMYMH, MX
00O3HAYCHUs M COUHULBI (PU3NYECKUX BEIMYMH, HAXOIUTH (POPMYJIBL,
CBSI3BIBAIOIIME JAHHYIO (PU3NYECKYHO BEJIMYMHY C APYTMMH BEJIMUYMHAMH,
CTPOUTH rPAPUKN U3YUEHHBIX 3aBUCUMOCTEH (PU3MYECKUX BEIMYMH;



XapaKkTepU30BaTh CBONCTBA TEN, (PU3NYECKUE SBJICHUS W MPOLECCHI,
UCIOJIb3Ysl MPaBWJIa CIOKEHUsI CHJ (BIOJb OJHOM MpsMOi), 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 CHTyallMid MPAKTUKO-OPHUEHTHPOBAHHOIO XapakTepa:
BBISIBJISITh IPUUMHHO--CIIEACTBEHHBIE CBS3H, CTPOUTh OOBICHEHUE U3 1-2
JIOTMYECKUX IIAaroB ¢ ONOPOi Ha 1—2 M3yYEHHBIX CBOMCTBA (PU3NUYECKUX
SBJICHUH, PU3NYECCKUX 3aKOHA WJIA 3aKOHOMEPHOCTH,

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

pacro3HaBarh MPOOJIEMBI, KOTOPBIE MOKHO PEHIMTh MPH TMOMOIIA
(PU3NYECKUX METOA0B, B OMMCAHUN UCCIICTIOBAHMS BBIICIIATE MPOBEPIEMOE
OPEINONIO’)KeHUE  (TUMOTE3y),  pa3idyaTb W HMHTEPOPETUPOBATH
NOJYYEHHBIA PE3yJIbTAT, HAXOAUTh OIIMOKM B XOJAC ONbITA, AEaTh
BBIBO/JIbI 10 €T0 PE3YJIbTaTaM;

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

BBITIOJIHATh MPSMBIE HM3MEPEHHS PACCTOSHUS, BPEMEHHM, MAacChl Tera,
00béMa, CHUIBI W TEMIEPATYPbl C MCIOIb30BAHUEM AQHAJIOTOBBIX U
nu(poBBIX MPUOOPOB, 3aMUChIBaTh MMOKa3aHWs MPUOOPOB € YUYETOM
3aJaHHOM a0COMOTHOW MOTPEIIHOCTH U3MEPEHUIA;

OPOBOANTH MCCIEAOBAHNE 3aBUCUMOCTH OJHON (PU3MYECKON BETUYMHBI OT
APYyroil ¢ WCHOJIb30BAHUEM MPSIMBIX HM3MEPECHUH (3aBUCMMOCTH TYTH
PAaBHOMEPHO JIBHKYILErOCS Tejaa OT BPEMEHM JBHXKEHMUS TENA, CHJIbI
TPEHUS CKOJIBLKEHMS OT BECa TeJa, Ka4yeCcTBAa 00paOdOTKH MOBEPXHOCTEH TEN
Y HE3aBUCHMOCTH CHJIbI TPEHUS OT IJIOIIAAA COMPUKOCHOBEHUS TEJN, CHJIBI
YIPYTrOCTH OT YAJWUHEHUS TMPY>KUHBI, BBITATKABAKOLICH CHIIBI OT 00BEMA
NOTPYXEHHON YacTH Tella U OT MJIOTHOCTH KUJKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH T€NA, OT NIyOWHBI, HA KOTOPYIO NOTPYXKEHO TEIO, YCIOBUI
TUTABAHMsI TEJ, YCIOBHMIA PAaBHOBECHS pblyara M OJIOKOB), y4acTBOBATH B



IUIAHAPOBAHUKA  y4€OHOr0 HMCCIEAOBAaHUsA, CcOOMparb YCTAHOBKY W
BBITIOJIHATh M3MEPEHUS, CIENys MPEAJOKEHHOMY IJIaHy, (UKCHPOBATH
PE3yAbTaThl MOJIYYCHHON 3aBHCHMOCTH (DU3WYECKMX BEJIIMYMH B BHJIE
NPEUIOKEHHBIX TAONWL W TPa(UKOB, ACNATh BBIBOJABI MO PE3yJIbTaTaM
UCCIICIOBAHHS,

OPOBOJANTH KOCBEHHBIC W3MEPEHMS (PH3MUECKMX BEIWYUH (IJIOTHOCTH
BEUICCTBA SKUAKOCTH W TBEPAOrO TENa, CUIA TPEHHS CKOJIbKCHHUS,
JABJIICHUE  BO3/yXa, BBITAIKMBAIOIIAS  CHJIa, JCHCTByrOIAs  Ha
NOTPYXEHHOE B KUAKOCTb TEN0, KOA(PPUUIHMEHT MOJIIE3HOrO NCHCTBUS
OPOCTBIX MEXAHWU3MOB), CIEAys NPEUIOKEHHOW WHCTPYKUMHU. TpH
BBITIOJTHCHUHA W3MEPEHUI COOMpaTh SKCIEPUMEHTAIBHYI) YCTAHOBKY W
BBIYMCIISATh 3HAYCHUE UCKOMOH BEJIMYMHBI,

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

YKa3bIBaTh MPUHUUIBL ACHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BEChI, TEPMOMETP, AMHAMOMETP, COOOIIAIOIIUECS COCYHAbI, OapoMeTp,
pblyar, MOABUKHBIA W HEMOABUKHBINA OJIOK, HAKJIIOHHAS MJIOCKOCT;
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;

OCYIIECTBIIATE OTOOpP HKCTOYHMKOB HH(popmaumu B HHTEpHETE B
COOTBETCTBUM C 33JAHHBIM TOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEHOIIMXCS
3HAHUA M TYTEM CPABHCHUS PA3JIMYHBIX HWCTOYHUKOB BBIJCISATH
uH(pOPMALMIO, KOTOpas SBISETCS NPOTHBOPEYHMBONH WM MOXKET OBITh
HEIOCTOBEPHOM,

WCIOJIb30BaTh MPH BBINOJHEHUH YUYEOHBIX 3aIaHUi HAYYHO--TIONYJISPHY O
JUTEPaTypy  (PHU3MYECKOro  COACPKaHMs, CIPABOYHBIC MaTCpHAIIbI,
pecypebl ceth MIHTEpHET, BNaJeTh MPUEMAMH KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus MHPOPMALIMU U3 OAHON 3HAKOBOI CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPATKHE MUCBMEHHBIE M YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 UCTOYHMKOB MH(pOpMaluu (PU3HUECKOTO COACP)KAHUS, B TOM



qucae MyOJUYHO JAenarh KpaTKMEe COOOINEHHS O Pe3yibTarax MPOCKTOB
WIA Y4YeOHBIX HMCCIEAOBAHWMH, NOPH 3TOM TPaMOTHO HMCHOJIb30BATh
W3YYCHHBI TOHATHHHBIA anmapar Kypca (M3WMKH, CONPOBOXKAATH
BBICTYIUICHUE MIPE3CHTAIIAEN;,

OPHA BBINOJHEHUH YYEOHBIX MPOEKTOB WM HWCCIICIOBAHWMA pacnpeaesisaTh
OOsI3aHHOCTH B TPYIIE B COOTBETCTBUM C IMOCTABJICHHBIMHM 33Ja4aMH,
CICIUTHh 3a BBIIOJIHEHHEM IUTAHA JCUCTBUM, AaI€KBAaTHO OLCHUBATH
COOCTBEHHBIH  BKJIaA B  JEATEIIBHOCTH  TPYMNBI,  BBICTPAWBATH
KOMMYHHUKATHBHOE B3aUMOJICHCTBAEC, YUNTHIBAs MHEHHUE OKPY KAFOIINX.

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

WCIOJIb30BaTh MOHATHS. MAcca M Pa3MEPbl MOJIEKYJI, TEMJIOBOC JBMKCHUE
aTOMOB M MOJIEKYJI, arPETaTHBIE COCTOSIHUS BEUICCTBA, KPUCTALIMYECKHUE U
amMop(HbBIC TENa, HACBHIICHHBIA W HEHACBHIIMICHHBIA Map, BIAKHOCTh
BO3[yXa, TEMIIEpaTypa, BHYTPEHHsSS SHEPrUsi, TEIUIOBOM JBHTraTellb,
AJIEMEHTAPHBIN SJIEKTPUYCCKHUNA 3apsi, HIEKTPUUYECKOE MOJIE, MPOBOJHUKA
W TABJICKTPUKH, TOCTOSHHBIHA IEKTPUYECKUI TOK, MATHUTHOE TOJIE;
pa3nnyaTh SBICHUS (TETUIOBOE PACIIMPEHUE M CXKATHE, TEIUIONEpenaya,
TEIUIOBOE PABHOBECHE, CMAUYMBAHWE, KANWIUISPHBIC SIBICHUS, UCIAPEHUE,
KOHJCHCAUMs, IJIABICHHAE, KpUCTAM3auus (OTBEPAECBAHUE), KHUIICHHE,
TEmIonepeaavya (TEMIOMPOBOIHOCTb, KOHBEKLIUS, U3TYUYEHUE),
ANEKTPU3ALMS TEJl, B3AUMOJICHCTBUE 3apA0B, ACHCTBHS 3JIEKTPUYECKOTO
TOKa, KOPOTKO€ 3aMbIKaHWE, B3aUMOJCHCTBAE MArHUTOB, ICWCTBHUE
MArHMTHOTO TOJIsI HA MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAS WHAYKLIHS )
N0 ONUCAHWID WX XapPaKTEPHbIX CBOHCTB W HA OCHOBE OIMBITOB,
JEMOHCTPHUPYIOIIUX JAHHOE (PU3UYECKOE SIBJICHUE,

pacro3HaBaTh MPOSIBICHHE HM3YYEHHBIX (PU3MYECKHX  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, SJIEKTPUYECKUAE
SBJICHUSL B aTtMoc(epe, SMEKTPUUYECTBO KMBBIX OPraHM3MOB, MarHUTHOE
nojie 3eMiM, Apeld MOMFOCOB, POJIb MAarHUTHOIO TOJS sl JKA3HH Ha
3emJie, MOJIPHOE CHSIHKE, MPU 3TOM MEPEBOAUTHh MPAKTHYECKYIO 334a4y B
y4eOHYI0, BBIACITATh CYLIECTBEHHBIC CBOMCTBA (MPHU3HAKK) (PU3NUYECKUX
SIBJICHUM

OIUCHIBATh U3YUYEHHBIC CBOMCTBA T M (PU3NYECCKHUE SIBICHUS, UCTIOIB3YS
(U3NYECKUE BEIMYMHBI (TEMIEPATYPa, BHYTPEHHSS SHEPIHS], KOJTMYECTBO
TEIUIOTHI, yJEHbHAs TEIJIOEMKOCTh BEUICCTBA, VYACHbHAA TEILIOTA



IUTABJICHUS, YJENbHAs TEIIoTa MapooOpa3oBaHMsi, YJAENbHAs TEMIoTa
CrOpaHus TOIIMBA, KOA(D(PHUIMEHT MONE3HOr0 JCHCTBUS TEMIOBOMH
MAIUWHBI, OTHOCHUTENIBHAS BJIQKHOCTH BO3AYXa, JJIEKTPUYECKHUMA 3apsf,
CWJIA TOKA, JJIEKTPUYECKOE HANPSKEHUE, COMPOTHBIICHWE IMPOBOJHUKA,
YACABHOEC  COMPOTHMBIICHWE  BEHIECTBA, padoTa W MOIIHOCTH
ANIEKTPUYECKOTO  TOKA), NOPHA ONUCAHMHA TPABWIBHO  TPAKTOBATH
(U3NYECKUI CMBICTT MCHOJIB3YEMBIX BEIUYMH, 0003HAYEHUS W €OWMHUIIBI
(U3NYECKUX BEJIMYMH, HAXOIUTh (POPMYJIbI, CBS3bIBAIOINME JTAHHYHO
(U3NYECKYI0 BEIMYMHY C JPYrMMH BEIMYMHAMHU, CTPOUTH TpaPuKu
W3YYCHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJIMYNH,

XapaKTepU30BaTh CBOHCTBA TEN, (PU3NYECCKUE SIBJICHUS W MPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE TOJIOKEHHUS MOJEKYJISIPHO--KUHETUYECKONH TEOPUU
CTPOCHHSI BEIIECCTBA, MPUHLMUI CYNEPHNO3ULMH TMOJICH (HA KAYECTBEHHOM
YPOBHE), 3aKOH COXPaHEHUS 3apsaa, 3akoH OMa JJis yyacTKa LUENU, 3aKOH
JUkoynsa—JleHnia, 3aKkOH COXpaHEHHs DHEPrud, IPd HTOM JaBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3alUCBHIBaTh €r0 MaTEMaTHYECKOE
BBIPOKCHHUE,

OOBACHATh (PM3NYECKUE TPOLECCHl U CBOMCTBA TE, B TOM YHCIE U B
KOHTEKCTE CHTyalMi NPAKTUKO-OPUEHTHPOBAHHOIO XAPAKTEPA: BBISBIIATH
NPUYUHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 TOTMYECKUX
IaroB ¢ Omopod Ha 1-2 W3yYEHHBIX CBOWCTBA (PM3MYECKUX SIBICHWIA,
(PU3NYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTENH;

pemars pacuéTHele 3aJayd B 2—-3 JCHCTBUSA, HCIOIB3YS 3aKOHBI M
(OpMyJIbL, CBS3BIBAIOIINE (PU3NUYECKUE BEJIMYMHBI. HA OCHOBE aHajn3a
VCIIOBHS 3a/1a4M 3alUChIBAaTh KPATKOE YCIOBHME, BBIABIATH HEIOCTATOK
JAHHBIX JUISl PEUICHHs 33Ja4d, BBIOMPATh 3aKOHBI W (POPMYIIBI,
HEOOXOMUMBIE AJI1 €€ PpEUICHUs, NPOBOAMTH PAacyéThl W CPAaBHUBATH
NOJTyYEHHOE 3HAUYEHUE (PU3NUYECKOM BETUYMHBI C U3BECTHBIMU JAHHBIMH,
pacro3HaBath MPOOJIEMBI, KOTOPBIE MOKHO PEHIMTh MPH MOMOIIA
(U3NYECKUX METOJIOB, WCIOJIb3YsS OMHCAHWE WCCIICIOBAHMS, BBIACTSATH
MPOBEPIEMOE  NPEANONIOKEHUE, OLECHUBATh MPABWIBHOCTh TOPSAIKA
ITPOBENCHUS UCCIIEIOBAHMS, JENIaTh BBIBOBI,

OPOBOJAWTH OMBITHl MO HAOMIOACHHIO (DU3MYECKHUX SIBJICHUNA WA
(U3NYECKUX CBOMCTB TeJ (KAMUJUIPHBIC SBJICHUS, 3aBUCUMOCTb JTaBJICHUS
BO3/yXa OT €ro 00béMa, TEMIEPATypPhl, CKOPOCTH MPOLECCA OCTHIBAHUS U
HArpeBaHusi NMPU M3IIYYCHHH OT ILBETA M3IJIyYArOLICH (MOriIoIAarouIeii)
MOBEPXHOCTH, CKOPOCTh MCHAPEHMsI BOJBI OT TEMIEPATYPBI KUIAKOCTH H
WIoWAMM €€ TOBEPXHOCTH, OJJIEKTPHU3ALMs TEI W B3aMMOJCHCTBHE
ANEKTPUYECKUX  3aPSA0B, B3aUMOACHCTBUE TIOCTOSHHBIX MArHUTOB,



BU3YAIM3ALMsl MArHUTHBIX TIOJE€H TMOCTOSHHBIX MArHWTOB, JCHCTBUS
MArHMTHOTO MOJISi HAa MPOBOAHMK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTA,
CBOMCTBA 3JIEKTPOJABUTATENs MOCTOSHHOTO TOKA):  (pOPMYJIMPOBATH
NPOBEPSEMBIC MPEATIONOKEHHS], COOMPATh YCTAHOBKY M3 MPEIIOKEHHOTO
000pyI0BaHusl, OMMCBHIBATh X0 OMbITA U (POPMYJIMPOBATH BBIBOJBI,
BBITIOJIHATh ~ MPSAMBIE  WM3MEPEHUS  TEMIIEPATYPhbl,  OTHOCHTEIBHOMU
BIQKHOCTH BO3/yXa, CHJbl TOKA, HANPSDKCHUST C HCIOJIb30BAHUEM
AQHAJIOTOBbIX MPUOOPOB M JATYMKOB (PU3MUECKHUX BEJIWYMH, CPABHUBATH
PE3yAbTaThl U3MEPEHHI ¢ YUETOM 3aJaHHOM a0COJIFOTHOM MOIPEIHOCTH;
OPOBOANTH MCCIEAOBAHUE 3aBUCUMOCTH OJTHOM (PM3HUECKON BEIMYMHBI OT
ApPyroii C HCOONB30BAHMEM TMPSAMBIX W3MEPEHUH  (3aBUCUMOCTH
COMPOTHUBIICHUS] TMPOBOJHWUKA OT €ro JUIMHBI, IJIOW@AH MONEPEYHOrO
CEUCHUS U YACIBbHOIO COMPOTUBRIEHUS BEUIECTBA MPOBOAHHUKA, CHIIbI TOKA,
UAYLUIET0 4Yepe3 NPOBOJAHMK, OT HANPSKEHUS HA  MPOBOJHUKE,
UCCIIEAOBAHUE  TOCIEAOBATENIHOTO W MAPAIENIBHOTO  COCIUHEHUHI
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). IIAHUPOBATh W3MEPEHUs, COOMpPATh
AKCIEPUMEHTATIBHYIO YCTAHOBKY, CIEAys MPEUIOKEHHON MHCTPYKUUH, U
BBIYHCIISTh 3HAYCHUE BEIIMYMHBI,

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 JOMOB, TUTPOMETP, MapoBas TYpOMHA, aMIIEPMETP,
BOJIBTMETP, CUETUYHMK BJICKTPUYECKON SHEPIHM, SIEKTPOOCBETHTEIBHBIC
npUOOPbI, HArPEBATEIBHBIE JIEKTPONPUOOPHI (TPUMEPHI), SNEKTPHUECKUAEC
NPEIOXPAHUTENH, SJIEKTPOMATHUT, IEKTPOABUIaTENb MOCTOSSHHOTO TOKA),
WCIOJIb3Ysl 3HAHMS O CBOWCTBAX (PM3MUYECKUX SIBICHUH W HEOOXOIMMBIC
(pU3NYECKNE 3aKOHOMEPHOCTH,

pacro3HaBaTh NPOCTHIE TEXHUYECKHE YCTPOMCTBA W  M3MEPHUTEIBHBIC
npuOOpbl N0 CX€MaM M CXEMAaTUYHBIM PUCYHKaM  (5KHJIKOCTHBIN
TEPMOMETP, TEPMOC, TICUXPOMETP, TUTPOMETP, ABUTaTENlb BHYTPEHHETO
CrOPaHUsl, JJIEKTPOCKOI, PEOCTaT), COCTABIATH CXEMBbI SJIEKTPUUYECCKHUX



LENeil ¢ MoCaea0BaTEIbHBIM 1 MAPAJUICIbHBIM COSMHEHUEM 3JIEMEHTOB,
paznyasi yCIOBHBIE 0003HAUYCHUS JIIEMEHTOB HJIEKTPUUECKUX LICTICH;
OPUBOIUTH  MPUMEPbl  (HAXOAUTh  WH(GOpPMALMIO O  OPHUMEPAX)
MPAKTUYECKOTO MCIMOJb30BAHUS (PU3MYECKUX 3HAHWWA B TOBCEIHEBHOM
YKU3HU AJi oOecreueHus: 0€30MacHOCTH MPU O0palleHUH ¢ MpUOOpaMu U
TEXHUYECKAMHU YCTPOMCTBAMH, COXPAHECHHUS 3J0POBbS W COOIHOACHHS
HOPM 3KOJIOTUYECKOTO MOBEACHHS B OKPY>KAOLIEH CPeae;

OCYIIECTBIIATE TOWUCK HMHPOpMALMK  (PU3NYECKOTO  COACPKAHUS B
HWHTEepHETE, HA OCHOBE HWMCKOIIMXCS 3HAHWA M MyTEM CPABHCHUS
JOTMOJIHUTENBHBIX ~ UCTOYHUKOB — BBIACIATH  MH(POPMAILMIO, KOTOpas
SBJIIETCS TPOTUBOPEYMBON WIIH MOKET OBITH HEJOCTOBEPHOIA;
MCIOJIb30BaTh MPH BBINOJHEHUH YUECOHBIX 3a1aHUI HAyYHO--TIOMYJISPHYIO
JUTEPaTypy  (PHU3MYECKOro  COACPXKaHMs, CIPABOYHBIC MaTCpUAIIbI,
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
WCMOJb30BaTh M3YUYCHHBI TMOHATUHHBIA anmapar Kypca (U3MKH,
COIMPOBOXAATH BBICTYIUICHAE MTPE3CHTALUEH

OPA BBINOJHEHUM YYEOHBIX MPOCKTOB W MCCICIOBAHWNA (PU3NUECKHAX
NPOLECCOB paclpeaesiaTh OOS3aHHOCTH B TPYMIE B COOTBETCTBUHU C
NOCTaBJICHHBIMU 33[Ja4aMH, CJIICIUTh 34 BBIMOJHCHUEM IUIAHA ACHCTBHUM U
KOPPEKTUPOBAaTh €ro, aJCcKBAaTHO OLICHWBATh COOCTBEHHBIM BKIaa B
JESATEILHOCTh TPYIIIBI, BEICTPAMBATH KOMMYHUKATHBHOE B3AUMOCHCTBHE,
IPOSIBIISAS TOTOBHOCTD Pa3pelaTh KOH(PIUKTHI.

K xoHiy oOyueHus B 9 kyacce npeIMETHBIEC Pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJHKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYUYAKOIIMXCS YMEHMIA:

UCIOJb30BaTh TMOHATHS: CHCTEMA OTCUYéTa, MAarepualibHas TOYKa,
TPACKTOPHsI, OTHOCUTEIBHOCTh MEXAHWYECKOTO ABMXKCHHUS, Aehopmanus
(yopyras, NIacTHYECKas), TPEHUE, LEHTPOCTPEMUTEIIBHOE YCKOPEHHE,
HEBECOMOCTb M IMEPETPY3KU, LEHTP THKECTH, aOCOIOTHO TBEPAOE TENO,
LEHTP TSHKECTH TBEPAOIO TENA, PABHOBECUE, MEXAHUYECKHUE KONEOAHUs U
BOJIHBI, 3BYK, MH(Pa3BYK W YJIbTPA3BYK, SJIECKTPOMATHUTHBIE BOJIHBL,
HIKAJIA 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JAITBHO30PKOCTb,
CHEKTPBI HCIYCKAHUS W MOTJIOIICHUS, alb(a-, OeTa- U1 raMMa-u3iaydcHHs,
W30TOIIbI, IACPHAS SHEPIETHKA,



pa3nuyaTh SBICHUS (PABHOMEPHOE W HEPABHOMEPHOE MPSMOJIMHEHHOE
JBW)KCHUE, PABHOYCKOPEHHOE MPSAMOJIMHERHOE [BHXKEHHE, CBOOOIHOE
NaJCHUE TEN, PABHOMEPHOE JIBMKEHHME 1O OKPY>KHOCTH, B3aUMOJCHCTBUE
TEJ, PEAKTUBHOE ABMKCHHE, KOJEOATENBHOE NBMKEHHE (3aTyXarolIMe W
BBIHY KJICHHBIE KOJICOaHMsI), PE30HAHC, BOJHOBOC IBMKCHHE, OTPAKCHHE
3BYKa, MPSMOJIMHEHHOE PAaCHPOCTPAHCHUE, OTPAKCHHUE W TPEIOMIICHHE
CBETA, MOJIHOE BHYTPEHHEE OTPAXKECHUE CBETA, PA3NIOKEHUE OEJIOro CBETA B
CHEKTP M CJIOXKEHHE CHEKTPAJIBHBIX L[IBETOB, JUCIEPCUS CBETA,
€CTECTBCHHAs PAJIMOAKTUBHOCTh, BO3HUKHOBCHHUE JIMHEHYATOTO CIEKTpa
W3YUYEHUS ) IO OMMCAHUIO MX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JAHHOE (PU3UYECKOE SIBJICHHCE,

pacro3HaBaTh MPOSIBJICHHE M3YYEHHBIX  (PU3MYECKHX  SBJICHUI B
OKPY>KalIIEM MUPE (B TOM 4YHCIE (PU3NYECCKUE SIBICHUS B MPUPOJE:
OPUJIUBBI U OTJIUBBI, IBHXKEHHUE TUIAaHET COTHEYHOM CUCTEMBI, PEAKTHBHOE
JIBW)KCHUE OJKUBBIX OPraHU3MOB, BOCHPHSTHE 3BYKOB >KMBOTHBIMH,
3EMJICTPSICCHUE, CEHCMHUYECKUE BOJIHBL, I[yHAMH, 3X0, LBETa TET,
ONTUYECKUE SBJICHUS B MPUPOAC, OMOJIOTMYECKOE ACHCTBHE BUIAMMOTIO,
yJIBTPAPHUOIETOBOTO W PEHTTEHOBCKOIO U3JIYYCHHH, €CTECTBECHHBIN
PAIMOAKTUBHBIA (POH, KOCMHUYECKHE JyUYH, PAAMOAKTUBHOE H3JIyUYCHHE
OPUPOJIHBIX MHHEPAJIOB, JCHCTBUE PAIMOAKTUBHBIX W3JIYUYECHUH Ha
OpPraHM3M YEJIOBEKA), MPU 3TOM MEPEBOJANTHh MPAKTHYECKYHO 33434y B
y4eOHYI0, BBIACIATh CYLIECTBEHHBIC CBOMCTBA (MPH3HAKW) (PU3NUYECKUX
SIBJICHUM

OTUCHIBATh M3YUYEHHBIC CBOMCTBA T M (PU3NUYECCKHUE SIBICHUS, UCIOIB3YS
(U3NYECKUE BEIMYMHBI (CPEOHSST W MIHOBEHHAs CKOPOCTh Tejla MPHU
HEPABHOMEPHOM JIBKEHUM, YCKOPEHHE, MEPEMELICHUE, MyTh, YIIJIOBas
CKOPOCTb, CHJIAa TPCHHWS, CWJIA YOPYTOCTH, CWIA TSDKECTH, YCKOPEHUE
CBOOOJHOTO TAACHHS, BEC TEJla, WMNOYJbC TEJA, HWMIIYJIbC CHJIBL,
MEXAHWYEeCKass padoTa M MOIIHOCTh, MOTCHUWAIbHAS JHEPrHsl TENa,
NOJHSATOrO0 HAJ MOBEPXHOCTHIO 3EMJIM, MOTCHUMAIbHAS SHEPIUs CXKATOU
OPYXKUHBI, KHHETUYECKAs JHEPrusi, NOJHAS MEXAHMYECKas SHEPIus,
NEPHUOA M 4acTOTa KOJeOaHWil, JUIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3ATEIb MPEIOMIICHUSL CPEABI), MPU OMUCAHUA
NPABWJIBHO TPAKTOBATh (PM3MYECKHUIA CMBICT HCHOJb3YEMBIX BEJIMYMH,
00O3HAYCHUs W COUHULBI (PU3NYECKUX BEIMYMH, HAXOIUTH (POPMYJIBL,
CBSI3BIBAIOIIME JAHHYIO (PU3NYECKYIO BEJIMYMHY C APYTMMH BEJIMUYMHAMH,
CTPOUTH IPAPHUKN U3YUEHHBIX 3aBUCUMOCTEN (PU3MYECKUX BEIIMYMH;
XapaKTepU30BaTh CBONCTBA TEJ, (PU3UYECKUE SIBJIICHUS W MPOLIECCHI,
UCIOJIBb3Ysl 3aKOH COXPAHEHUS SHEPIUH, 3aKOH BCEMUPHOIO TATOTCHHS,



OPUHLHAIN CYNEPHO3ULMKM CHJI, MPUHUUN OTHOCHTEIBHOCTH [ 'amuiies,
3aKOHBl HBIOTOHA, 3aKOH COXpPAHEHHsI UMIMYJbCA, 3aKOHBI OTPAKECHUS W
NPETOMJIEHUS CBETA, 3aKOHBI COXPAHEHMSI 3aPSA0BOIO U MACCOBOIO YUCEN
OPU SACPHBIX PEAKIMIX, MPU 3TOM JaBaTh CIOBECHYIO (POPMYIMPOBKY
3aKOHA W 3aMUCHIBATh €M0 MATEMATHYECKOE BEIPAKEHHCE,

OOBACHATh (PU3NUYECKUE TPOLECCHl U CBOMCTBA TEI, B TOM YHCIE U B
KOHTEKCTE CHTYalMii MPAaKTUKO-OPUEHTHPOBAHHOTO XAPAKTEPa: BBISBIISATH
OPUYMHHO--CIICACTBEHHBIE  CBSI3W, CTPOUTh OOBACHEHWE W3 2-3
JIOTMYECKUX IIAroB ¢ OMOPOM Ha 2—3 M3YUYEHHBIX CBOMCTBA (PM3NUYECKUX
SABJICHUH, PU3NUECCKUX 3aKOHOB WJIA 3aKOHOMEPHOCTEH;

pemare pacyéTHble 3anaud  (OMMparouIMecss Ha CcUcTeMy H3 2-3
YPaBHEHUI ), HCTIOJIB3YS 3aKOHBI U (POPMYJIbI, CBI3bIBAIOLIME (PU3NUYCCKHE
BCIIMYMHBI. HA OCHOBE aHAIM3a YCIOBUS 33Ja4d 3alUChIBATH KPaTKOe
YCIIOBHUE, BBISBISATH HEJOCTAOIIME WM W30BITOYHBIE TAHHBIC, BHIOUPATH
3aKOHBI U (POPMYJIBI, HEOOXOAUMBIE JJISl PELICHHS, MPOBOJUTh PACUYETHI U
OLICHWBATH  PEATMCTUYHOCTh TMOJYYEHHOTO 3HAUYCHUS  (PU3NUYECCKON
BEJINYMHBI;

pacro3HaBarh MPOOJIEMBI, KOTOPBIE MOKHO PEHIMTh MPH TMOMOIIA
(U3NYECKUX METOJIOB, WCIOJIb3Ys OMHCAHWE WCCIICIOBAHMS, BBIACTSATH
OPOBEPSEMOE  TPEIANONOKEHUE, OLICHUBATh MPABWIBHOCTh MOPSIKA
OPOBEIACHUS  MCCICAOBAHUS, JEJIaTb  BBIBOJABI, HMHTEPOPETUPOBATH
pe3yabTaThl HAOMIOIEHUI W OMBITOB,;

OPOBOAWTH OMBITHl MO HAOMIOACHHIO (DU3MYECKUX SIBJICHUNA WA
(U3NYECKUX CBOMCTB TeN (M3y4YeHHME BTOPOro 3akoHa HBIOTOHA, 3akoHa
COXPAHEHUSI DHEPTUM, 3aBUCHUMOCTb NEPHOAA KOJeOaHWH NPYKMHHOIO
MasTHUKA OT MACCHI I'Py3a M KECTKOCTU MPY>KUHbI U HE3ABUCUMOCTH OT
aAMIUTUTYJIbI MaJIbIX KOJIEOaHUH, TPSIMOJIMHEHHOE PACHPOCTPAHEHUE CBETA,
paznokeHre Oeoro CBETa B CIEKTP, U3YUYCHHUE CBOMCTB M300paKEHUS B
TUIOCKOM 3€pKaJic W CBOMCTB M300paXKeHHWs MpeaMeTa B coOMparomiei
JVH3E, HAOMIOAEHWE CIUIOMIHBIX W JIMHEHYAThIX CHEKTPOB M3IYUYECHUS):
CaMOCTOSITENILHO ~ cOOMparh yCTaHOBKY M3  M30BITOYHOro  Habopa
0o0OpyIOBaHMUs, ONUCHIBATH XOA ONbITA M  €r0  Pe3yJIbTaThl,
(OpMyIMpPOBaTh BHIBOJIBI,

NPOBOAWTH MPU HEOOXOAMMOCTH CEPHIO MPIMBIX M3MEPEHUH, ONMpeaenss
CpeoHee 3HAYCHHE H3MEPICMON BenMYMHBL ((POKYCHOE PpacCTOSIHHE
coOuparomieii  auH3bI), OOOCHOBBIBATH BBIOOP cmocoda M3MEpPEHUs
(M3MEPUTENBHOTO MPUOOPa);

OPOBOANTH HCCIEAOBAHUE 3aBUCUMOCTEH (PU3MYECKMX BEIMYHAH C
UCIOJb30BAHUEM NPIMBIX HM3MEPEHUH (3aBUCUMOCTH MYTH OT BPEMEHHU



Opd PaBHOYCKOPEHHOM JBIKEHUM O€3 HA4aJbHON CKOPOCTH, MEpUOa
KOJICOAHUH MaTeMaTUYeCKOr0 MAasTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH
yIiia OTPaKEHUsl CBETAa OT yrIjla MaJCHUS W YIJia NPEJIOMJICHUS OT YIJia
NaJcHUs). TUIAHUPOBATh HKCCICAOBAHUE, CAMOCTOSTENIbHO COOMpaTh
YCTAHOBKY, (pUKCHpoOBaTh pe3yjibTaThl TMOJYYEHHOW  3aBUCHUMOCTH
(U3MYECKUX BEIWYMH B BUJAC TAOIWIl U T'paUKOB, JA€NaTh BBIBOABI IO
pe3ysbTaTtaM UCCIIEI0BaHUS;

OPOBOJIUTh KOCBEHHBIE M3MEPEHHUS (PUBMUYECKUX BEJIMYMH (CpEeaHss
CKOPOCTh M YCKOpEHHE Te€la TMpU PaBHOYCKOPEHHOM JIBUKCHUHU,
YCKOPEHUE CBOOOJHOrO MANCHUS, KECTKOCTh MPY>KUHBI, KO3IPPUIUEHT
TPEHUSl CKOJBKCHUS, MEXaHMueckas paboTa M MOILIHOCTh, 4YacToTa MU
nepuosl KojaeOaHWii MaTeMaTUYecKoro W MPY>KMHHOTO MAasTHUKOB,
ONTUYECKAas CWjla COOMpArOIIEH  JIMH3BI, PAAUOAKTUBHBIN  (OH):
IUIAHUPOBATh M3MEPEHMS, COOMPATh IKCIEPUMEHTAIBHYI) YCTAHOBKY M
BBIMOJIHATh U3MEPEHUS, CeIys MPEASIOKEHHON WHCTPYKIIMU, BHIYMCIISTD
3HAYEHUE BEIMYMHBI U QHAJM3UPOBATH MOJYUYEHHBIE PE3YJIBTATHI C YUETOM
3aJTaHHO MOTPELIHOCTH U3MEPEHMUIA;

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

pa3nuyarth OCHOBHBIC TPU3HAKA M3YUYEHHBIX (U3NYECKUX MOJENCH:
MaTepualibHas TOYKa, aOCOJIIOTHO TBEPAOE TEJIO0, TOUEUHBIH MCTOUHUK
CBETa, JIyy, TOHKas JIMH3a, IJIaHETapHas MOJEJb aroMa, HYKJIOHHas
MOJIENIb AaTOMHOTO S7Pa;

XapaKkTepu30BaTh MPUHLUNBI  JEHCTBUS M3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOpoil HAa WX OmucaHus (B TOM YHUCIIE:
CMUJOMETP, OATUUKU TMOJIOKEHUS, PACCTOSHUS M YCKOPEHHS, PaKeTa,
9XOJIOT, OYKHM, TNepuckom, ¢oTroanmnapar, ONTUYECKHE CBETOBOJIBI,
CMEKTPOCKON, JO3UMETP, Kamepa BujabcoHa), WCHONB3ys 3HAHUSA O
CBOMCTBaX (PU3MYECKUX SBICHHA M  HEOOXoauMble  (PU3HUUECKHE
3aKOHOMEPHOCTH;

UCTMOJIb30BATh CXEMBl U CXEMATUYHBIE PUCYHKUA M3YUYEHHBIX TEXHUUYECKUX
YCTPONCTB, M3MEPUTEIBHBIX MPUOOPOB U TEXHOJOTMUECKUX MPOLECCOB
Opyd PEUICHUU Y4YEOHO--MPAKTUYECKUX 3a/ay, ONTUYECKUE CXEMbl [Jis
NOCTPOCHHUS N300pAKEHHI B IMJIOCKOM 3€pKajle U COOMPAKOLIE JTMH3E,
OPUBOIUTH  MPUMEPbl  (HAXOAUTh  WH(GOPMALMIO O  OPHUMEPaX)
MPAKTUYECKOTO MCMOJIb30BaHUSl (DM3UYECKUX 3HAHWNA B MOBCETHEBHOM
JKU3HU AJi oOecrieueHus: 0€30MacHOCTH NMPU 00palleHUH ¢ MpUOOpaMu U
TEXHUYECKUMU YCTPONCTBAMHU, COXPAHEHUS 370POBbs M COOJIOACHUS
HOPM JKOJIOTMYECKOTO TIOBEJICHUS B OKPY>KAIOLIEH Cpefe;



OCYIIECTBIIATE TOUCK HMHPOpMALMK  (PU3NYECKOTO  COACPKAHUS B
HHTepHeTEe, cCaMOCTOATENBHO (HOPMYIIAPYS MOMCKOBBINA 3aMpoc, HAXOAUTh
NYTH OMPEAEIICHUST JOCTOBEPHOCTH MOJIYYEHHON MHPOpPMAIMK HA OCHOBE
UMEIOLIMXCS 3HAHUN U JOTIOJIHATENIBHBIX UCTOYHUKOB,

WCIOJIb30BAaTh MPH BBINOJHEHUH YUECOHBIX 3a1aHUI HAyYHO--TIONYJISPHYO
JIUTEPaTypy  (PHU3MYECKOro  COACpXaHMs, CIPABOYHBIC MAaTCpHAIIbI,
pecypesl ceth MHTEpHET, BiIageTh NpUéMaMy KOHCIEKTUPOBAHUS TEKCTA,
npeoOpazoBaHus HH(HOPMALUKU U3 OJTHONH 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE MUCHbMEHHBIE U YCTHBIE COOOILIECHUS HA OCHOBE
uH(pOpMALM W3 HECKOJBKAX HCTOYHMKOB (DPU3MUECKOTO CONCPIKAHWUS,
nyOJIMYHO NPEACTABIATh PE3YJIBTATHI MPOEKTHOM WM MCCIEN0BATEBCKON
NEATENIbHOCTA, TMPU O3TOM  [PaMOTHO  HCHOJIB30BATh  W3YYEHHBIN
NOHATUWHBIN anmapar M3y4yaeMoro pasiaena (PU3MKd W COMPOBOXKAATH
BBICTYIUICHHE TPE3CHTAMEl C Y4ETOM OCOOCHHOCTEH ayJauTOPHA
CBEPCTHUKOB.
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