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Pabouas mporpamma no (u3uke Ha YypOBEHb OCHOBHOTO OOIIEro 0Opa3oBaHUS
s oOywaromuxest 7-9-X  kiaccoB  pa3paboTaHa B COOTBETCTBUU  C
TpeOOBaHUSMU:

o @enepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 obpa3oBaHuH B
Poccuiickont @enepannmny;

o npukaza Munnpocsemenust ot 31.05.2021 Ne 287 «O0 yrBep)xaeHuu
(denepanbHOTO  rOCYJapCTBEHHOTO  00pa3oBaTENBHOrO  CTaHJApTa
OCHOBHOT'O 00111eT0 00pa30BaHUs»;

« mpukaza Munnpocsemenus ot 18.05.2023 Ne 370 «O6 yTBepKaeHUU
denepanbHOil  00pa3oBaTENbHOW MIPOrPaMMbl  OCHOBHOI'O  OOIETO
o0pa3oBaHUs;

o mnpukaza Munnpocsemenust ot 22.03.2021 Ne 115 «O0 yrBepxaeHuu
[lopsanka  opraHu3anMm W OCYHIECTBIEHUS  00pa3oBaTeNIbHOM
JeSITEIBHOCTH IO OCHOBHBIM 00I1€00pa30oBaTEIbHBIM MPOrpaMMaM —
oOpa3oBaTelbHBIM MPOrpaMMaM HA4yaJbHOTO OOIIEro, OCHOBHOTO
0O0IIIero U CpeIHEero 00IIero 00pa3oBaHUs»;

e KOHIENIUHU NpenojaBanus yueOHoro npeamera «dusnkay;

o CII 2.4.3648-20 «CaHuTapHO-3MHUJAEMHUOJIOTHYECKHE TpeOOBaHUS K
OpraHu3alysM BOCHHUTaHUS W OOY4YEHUS, OTAbIXa M O3J0POBICHUS
JIeTel W MOJOMEKW», YTBEPKIECHHBIX IMOCTAHOBICEHUEM TJIABHOTO
canuTapHoro Bpayda ot 28.09.2020 Ne 28;

o CanlluH 1.2.3685-21 «I'urneHnueckue HOPMATUBBI U TPEOOBAHUSA K
oOecrieueHnI0 0e30MacHOCTH W (Min) OE3BpEeTHOCTH [JIsi dYelloBeKa
(dakTOpoB cpenbl OOWTAaHMs», YTBEPKICHHBIX IOCTAHOBICHUEM
TJIABHOTO caHUTapHOro Bpada oT 28.01.2021 Ne 2;

e y4eOHOTI0 TUIaHa OCHOBHOTO 00IIero o0pa3oBaHus

« (enepanbHOI paboueli MPOrpaMMsbI Mo yaeOHOMY npeaMeTy «Du3nukay.

PaGowas  mporpamma  OpHEHTHpOBaHAa  Ha  IE€JIEBBIE  IIPHOPHUTETHI,
chopmynupoBaHHbie B (enepaabHOi pabodeil mporpamMme BOCIUTAHUS U B
paboueit mporpaMMe BOCIIUTAHHUS.

[Iporpamma 10 ¢uU3MKE Ha YpPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUS
COCTaBIICHAa HA OCHOBE TOJIOKEHUH U TpeOOBaHMI K pe3yabTaTaM OCBOCHHUS Ha
0a30BOM YpOBHE OCHOBHOW 00pa30BaTENbHON MPOTPAMMBI, MPEJCTABICHHBIX B
dI'OC 000, a Takke ¢ yudeToM (QeaepanbHO pabdouel TPOrpaMMBbl
BocniuTanus u Konneniuu npenogaBanus yaeOHoOro npeameta « Duznkay.

Conepxanue mporpaMMbl 10 (U3WKE HampaBieHO Ha (HOPMHUpPOBAHHE
€CTECTBEHHO-HAYYHOW TPAMOTHOCTH OOYYAIOMIMXCS ¥ OPTaHU3AINI0 H3yUCHUS
¢u3NKN Ha JEATETHLHOCTHONH OCHOBe. B mporpamme mo ¢u3WKe YIUTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOro mnpeamera B peanuszanuu Tpedboanuit ®I'OC OO0



IUTAHUPYEMBIM JIMYHOCTHBIM W METaNpeIMETHBIM pe3yJbTaTaM OOydYeHHUs, a
TaK)Ke€ MEXKIPEIMETHBIC CBS3M €CTECTBEHHO-HAYYHBIX YUCOHBIX MPEAMETOB Ha
YpPOBHE OCHOBHOTO 00IIIETO 00pa30BaHUs.

[Iporpamma mo ¢u3MKe yCTaHABIMBAET paclpeiesieHne ydyeOHOro Martepuaia
nmo romaMm  oOywyeHus (o KjaccaMm), — NpeajaraetT — MPUMEPHYIO
MOCJICIOBATEIPHOCTh M3Y4YEHUS TEM, OCHOBAaHHYIO Ha JIOTHKE pPa3BHTHSA
MPEIMETHOTO COIEP KaHUS U y4eTe BO3PACTHBIX 0COOCHHOCTEH 00yJarOmInXCs.

IIporpaMmma no ¢usuke paspaboTaHa C LENbIO OKa3aHUS METOAMYECKOMN
NOMOLIY YYUTENIO B CO3JJaHUU paboyeil MporpaMMbl O y4eOHOMY MpPEIMETY.

dusnka ABISIETCS CUCTEMOOOPA3YIOIIUM JUIsl €CTECTBEHHO-HAYYHBIX yUYEOHBIX
PEIMETOB, TMOCKOJbKY (DU3UYECKHE 3aKOHBI JIe)KAaT B OCHOBE MPOIIECCOB U
SBICHUHN, W3y4yaeMbIX XHUMUEH, Ouosoruerd, actpoHomMued u (Quznueckoit
reorpadueii, BHOCHUT BKJaJ B €CTCCTBCHHO-HAYyYHYIO KapTUHY MHUpa,
PEIOCTAaBISIET HamOoJiee SICHbIE OO0pasllbl NMPUMEHEHHMS HAy4YHOTO0 METOJIa
MO3HAHMsI, TO €CTh CI0CcO0a MOTyYeHHUs TOCTOBEPHBIX 3HAHUM O MUpE.

Opna w3 THaBHBIX 3a/ady (U3MYECKOro 0Opa3oBaHMs B CTPYKType OOIIEero
o0pa3oBaHus COCTOUT B (POPMHPOBAHUU €CTECTBEHHO-HAYyUYHON IPaMOTHOCTH U
MHTEepeca K HayKe Y 00yJaroninuxcs.

N3yuyenue pusuku Ha 6a30BOM ypOBHE MPEIIOIAraeT OBIAJICHUE CIETYIOIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIUMH €CTECTBEHHO-HAYYHYIO0 I'PAMOTHOCTb:

e HAY4YHO OOBSICHATH SABJICHMUA,

e OLCHHMBATH N ITIOHUMATH 0COOEHHOCTH HAaY49HOI'O UCCJICAOBAHUA,

e MHHTCPIIPCTUPOBATH HAHHBIC WM HUCIIOJB30BATh HAYYHBIC NOKA3aTCIbCTBA
AJIA TIOJTYYCHUA BBIBOIOB.

Henn wu3ydyenuss ¢GU3UKA Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS
onpenenensl B Konmenmuu npenomaBanusi ydebHoro mpeamera «dusuka» B
oOpa3oBaTelnbHBIX oOpranm3anusix Poccuiickoit @Depepanuu, peamu3yONUx
OCHOBHBIE 0011e00pa3oBaTeIbHbIe MPOTPAMMBI, YTBEP)KIECHHOW peleHueM
Komnernn MunucrtepctBa npocsenienus Poccuiickoit denepannu (mpoToKon
ot 3 nekadbps 2019 roma Ne [1K4BH).

Heaun uzyyenus Gpusuku:

o IIPUOOpPETCHHE HHTEpeca W CTPEMIICHHS OOYyUYarONIUXCS K HAYYHOMY
M3YYCHHUIO TIPUPOJIBI, Pa3BUTHE MX HHTEIICKTYaJIbHBIX M TBOPUYCCKUX
cHocoOHOCTEMH;



pa3BUTHE TPEACTABICHUM O HAy4YHOM METOAE TMO3HAHUS W
(GopMupoOBaHUE HCCIEAOBATEIBCKOTO OTHOIICHHUS K OKPY)KAIOIIUM
SBIICHUSIM;

dopMupoBaHUE HAYYHOTO MHUPOBO33PEHHUS KaK pe3ylibTaTa H3y4eHUs
OCHOB CTPOCHHS MaTepHH U (HyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;
dopMupoBaHuE NPEACTABICHUNA O PO (PUMKH JJIST Pa3BUTHS APYTUX
€CTECTBEHHBIX HayK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHE  TMPEACTAaBICHUA O  BO3MOXHBIX chepax  Oyayiuen
podeCCUOHATBHON JIESTEIIEHOCTH, CBI3aHHOW ¢ (PU3UKOMA, MOATOTOBKA
K JaJIbHEHTIIeMy 00y4eHUIO B 9TOM HalpaBICHUH.

JlocTrkeHue 3TUX LeJel TporpaMmMbl Mo (PU3MKE Ha YPOBHE OCHOBHOT'O OOILEr0
00pa30BaHUs 00eCTIEUMBAETCS PEIICHUEM CIEIYIOIINX 3a4a4:

e TIPHOOPETCHWE 3HAHWKW O JIMUCKPETHOM CTPOCHUW BEIECTBa, O
MEXaHHYCCKHUX, TCTUIOBBIX, AJICKTPUYECKHX, MArHUTHBIX W KBaHTOBBIX
SIBJICHUSX;

e TPHOOPETCHHE YMEHUI OMUCHIBATH K OOBICHATH (DU3UYCCKUE SIBJICHUS C
UCII0JIb30BAaHUEM TIOJyYCHHBIX 3HAHUH;

e OCBOCHHE METOJOB pEHICHHs] NPOCTEHINNX pPAaCUETHBIX 3a7ad C
UCTIONBh30BaHUEM (DHU3MYECKHX MOJENe, TBOPYECKUX M TPAKTHUKO-
OpPUECHTHPOBAHHBIX 3a/1a4;

e pa3BUTHE YMCHHI HaONIONAaTh MPHUPOIHBIC SBICHHUS W BBITIOTHATH
OTIBITHI, JTA0OpaTOPHBIE PAOOTHI M IKCIICPUMEHTATBHBIC UCCIICIOBAHMS
C WCTIOJIb30BAHUEM M3MEPHUTEIIBHBIX TPHOOPOB;

e OCBOGHHE TIpUEMOB paboThl Cc  wHpopmarmend  (HUINIECKOTO
COJIEpKaHUsl, BKJIOYas WHPOPMAIIUIO O COBPEMEHHBIX JTOCTHIKEHHUSIX
bu3uKH, aHAIN3 U KPUTUUECKOE OIICHUBaHKE MH(OPMAIIUH;

e 3HAKOMCTBO cO cdepamMu  NpodECCHOHAIBHOU  JIESITEIHHOCTH,
CBS3aHHBIMH C  (QU3HKOM, ¥ COBPEMEHHBIMH TEXHOJIOTHSIMH,
OCHOBAaHHBIMU Ha JOCTWKEHUAX (U3HUUECKON HAYKH.

Ha wusyuyenme ¢usuku (06a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBanus otBoguTcs 238 wacoB: B 7-M kiacce — 68 dacoB (2 uaca B
HeJeno0), B 8-M Kitacce — 68 yacoB (2 yaca B Hezelno), B 9-M kiacce — 102 yaca
(3 yaca B HeneniO).

[Ipeqmaraemserii B mporpamme 1Mo (U3MKE MEPEeUeHb J1a0OPATOPHBIX PadOT H
OMBITOB HOCHT PEKOMEHJATCIbHBIM XapakTep, YYUTeNb JeiIacT BBIOOD
MPOBECHUS J1a0OPATOPHBIX PabOT M OMBITOB C YYETOM HHIAUBUIYATbHBIX
0COOCHHOCTEM  OOyYaroIIMXCs, CIHCKAa JKCIECPUMEHTAIbHBIX  3aJaHUM,
IpeIaraéMbIX B paMKaX OCHOBHOT'O TOCYJIapCTBEHHOT'O YK3aMEeHa 1Mo (pU3HKe.



Jns peanuzauuu OpPOrpamMMbl  UCIOJIB3YIOTCS Y4EOHMKH, JIOMYIICHHBIE K
WCMOJIb30BAHUIO MPH PEATU3aALNU UMEIONIUX I'OCYJAPCTBEHHYIO aKKPEAUTALIUIO
o0Opa3oBaTelbHBIX NPOrPAMM HAYaJbHOTO OOILEro, OCHOBHOTO OOIIEro,
cpeaHero  oOmiero  oOpa3oBaHUSI  OpraHU3AlUAMH,  OCYIICCTBISIOIMIMMU
00pa3oBaTeIbHYIO AEATEILHOCTD, MpuKazoM MunHnpocsemieHus: ot 21.09.2022
Ne 858:

o @usuka: 7-i knacc: 0a30BbIA ypoBeHb: yueOHUK, 7 kinacc/ Ilepbimkun
.M., UWsanoB A.WU., AxmuonepHoe obmiectBo «M3marenscTBo
"[Ipocsemienne"»;

o @usuka: 8-ii kacc: 6a30BbIA YpoBeHb: yueOHUK, 8 kiacc/ Ilepbikun
N. M., "anoB A. W., AxumonepHoe oOmectBo «M3maTenbcTBo
"[Ipocsemienne"»;

o @usuka: 9-ii knacc: 6a30BbIA ypoBeHb: yueOHUK, 9 kimacc/ Ilepbikun
N. M., I'ytauk E. M., UBanoB A. U., IletpoBa M. A., AKunuoHepHOE
obmectBo «M3naTenscTBo "[IpocBernienuey;

DNeKTpoHHbIE 00pa30BaTEIbHBIE PECYpPCHI, JOMYIIEHHbIE K HCIOJb30BAHUIO
npu peanuzanuu UMEIOIIINX rOCy/IapCTBEHHYIO AKKpEeIUTaIUIO
oOpa3oBaTeIbHBIX MPOrpaMM HAYaJbHOTO OOIIEro, OCHOBHOI'O OOIIEro,
cpeaHero obmiero oobpasoanus nprkazoM Munnpocsemenus ot 04.10.2023 Neo
738:

o ®usuka, 7 wiacc, OPI'AOY IO «Axanemuss MUHIPOCBEIICHUS

Poccuny;

o ®usuka, & kmacc, P®PI'AOY MAIIO «Axagemuss MUHIPOCBEIICHUS
Poccuny;

o ®usuka, 9 knacc, ®PI'AOY MAIIO «Axagemuss MUHIPOCBEIICHUS
Poccuny;

Conep:xanue y4eOHOro npeamera

/-1 Kjace
Pa3nen 1. ®u3uka U ee poJib B MO3HAHUU OKPYKAOIIET0 MUPA.

®usnka — Hayka o mnpupone. SBneHus npupoasl. Dusznueckue SBICHUA:
MEXaHUYECKUE, TEIUIOBBIC, JIIEKTPUUECKNE, MATHUTHBIC, CBETOBBIC, 3BYKOBBIE.



duznyeckue BeNUUMHBL. M3Mmepenue ¢(u3nueckux BeauuuH. Puznyeckue
npubopsl. [lorpemnocts n3mepennii. MexxayHapoiHasi ciCcTeMa €IMHULL.

Kak ¢usuka u npyrue ecrecTBEHHbIE HayKH M3ydaroT npupoay. EcTtecTBeHHO-
HAay4YHbI METOJ TO3HAaHMs: HaOJIOJEHUE, MMOCTAaHOBKAa HAY4YHOTO BOIpOCa,
BBIIBIKEHUE THUIIOTE3, SKCIEPUMEHT IO MPOBEPKE THUIOTE3, OOBSICHEHHE
HaOmogaemoro sBieHus. OnucaHve (QU3NYECKUX SBICHUH C IMOMOILIbBIO
MOJENEH.

JdeMoHCTpanuu.

1. MexaHu4yecKkue, TEIUIOBBIC, JJIEKTPUYECKHE, MArHUTHBIE, CBETOBBIC
SIBIICHUSL.

2. ®usnueckue MprOOPHI U MPOIEAYpa MPSIMBIX U3MEPEHUIN aHATOTOBBIM
U 1IUGPOBBIM TPUOOPOM.

JlaGopaTopHbie padoThbI M ONBITHI.

1. OnpenencHUE MCHBI JSICHHS IIKAIBI H3MEPUTEIBHOTO MPUOOpa.

2. IamepeHune pacCTosTHUM.

3. U3mepenune o0beMa KUIKOCTH U TBEPOTO Tea.

4. OnpezenieHre pa3MepoB MasbIX TeJl.

5. U3mepenue temriiepaTypbl IpH MOMOIIU KUIAKOCTHOIO TEPMOMETpa U
JaT4uKa TEMIEePaTyphl.

6. [IpoBenenue rccneaqoBaHus MO MPOBEPKE THIOTE3bI: NATBHOCTH MOJIeTa
IapyuiKa, NYyIMIEHHOT0 TOPHW30HTAJIbHO, TEeM OOJbIle, 4YeM OOJbIle
BBICOTA ITyCKa.

Paznea 2. IlepBoHayajibHbIE CBeJIEHNSI 0 CTPOCHHUHU BellecTBA.

CrpoeHue BemiecTBa: aTroOMbl W MOJIEKYJdbl, HUX pa3Mepbl. OIbITHI,
JIOKA3bIBAIOIIHAE TUCKPETHOE CTPOEHUE BELIECTBA.

JIBr>keHne yactull BemecTtBa. CBA3b CKOPOCTH  JIBIDKEHMSI YAaCTHI[ C
Temmeparypoil. bpoyHosckoe nBwkenue, nuddysus. Bzaumoneilictsue yacTuil
BEIIECTBA: MPUTSXKEHNE U OTTAIIKUBAHHUE.

ArperaTHble COCTOSIHHSI BEIICCTBA: CTPOCHHE Ta30B, JKHIAKOCTEH M TBEPABIX
(KpucTamIM4ecKknx) Teia. B3anMoCBsA3b MEXy CBOMCTBAMH BEIISCTB B Pa3HBIX
arperaTHBIX  COCTOSSHUSIX W HMX  aTOMHO-MOJIEKYJSSPHBIM  CTPOCHHEM.
Oco0eHHOCTH arperaTHbIX COCTOSTHUM BOJIbI.

JdeMoHCTpaIUH.



1. HaGntoneHnue OpoyHOBCKOTO ABUKEHHUS.

2. Habmonenue nuddysum.

3. HaOmtonenne  siBI€HUM,  OOBACHAIOIIMXCA  NPUTSIKEHUEM WU
OTTAJIKUBAaHUEM YACTHI] BEI[ECTBA.

JlaGopaTopHbie padoThbI M ONBITHI.

1. Ouenka pauameTpa aToMa METOAOM pPsAOB (C  HMCMOJIB30BaHUEM
dotorpaduii).

2. OnbITHI MO HAOIIOASHUIO TEIIOBOIO PACIIMPEHUS Ta30B.

3. OnbITHI IO OOHAPYKEHUIO JEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

Paznen 3. JIBu:keHHe U B3aUMO/IeiCTBHE TeJl.

MexaHnueckoe JBH>KEHHE. PaBHOMEpPHOE U HEpPAaBHOMEPHOE JBUYKCHHUE.
Cxopoctb. CpenHsisi CKOPOCTh IPU HEPABHOMEPHOM JIBH)KEHUH. PacdeT mytu u
BPEMEHH JIBUKEHUSI.

SIBneHue HHCPINN. 3aKoH HHCPLHUH. BSaHMOHCﬁCTBHC TCJI KaK IIPpHUYHUHA
N3MCHCHUA CKOPOCTHU MOBWIKCHHA TCII. Macca kak MCEpa HWHCPTHOCTHU TCJIA.
[InoTHOCTH BCIICCTBA. CBsI3b INIOTHOCTH C KOJUYECTBOM MOJICKYJI B CIUHHUIIC
o0beMa BCIICCTBA.

Cuna kak XapakTepuCTHKa B3aumojeicTBusi Ten. Cuiia ynpyroctd M 3aKOH
I'yka. I3MepeHue Cuibl ¢ MOMOIIBIO JUHAMOMETpA. SIBIICHUE TSATOTEHUS U CUJIa
Tsokectd. Cuna TsDKeCTH Ha Jpyrux maHerax. Bec Tena. HeBecoMocTs.
Cio)keHue cwuil, HaIlpaBJICHHBIX MO OAHOM mpsiMoi. PaBHOnEWCTBYIOIIAs CuUIl.
Cuna tpenus. TpeHue CKOJBKEHUS W TPEHUE MOKOsA. TpeHue B IpUpoje M
TEXHHKE.

JemoHcTpanum.

1. HaGmtonenue MeXaHMYEeCKOTO IBMXKCHHUS Tela.

2. V3amepenune CKOpoCTH MPSIMOIMHEWHOTO JBHKEHUS.

3. Habmonenue sBieHMs] HHEPIIUU.

4. HaGmronenre n3MEHEHHUsI CKOPOCTH MPU B3aMMOJICHCTBUU TEJ.
5. CpaBHEHHE MacC MO B3aUMOJICHUCTBUIO TEll.

6. CnoxeHue cuj, HampaBIEHHBIX MO OJTHON TPSIMOM.

JlaGopaTopHbie padoThbI M ONBITHI.

1. Onpenenenue CKOPOCTU PaBHOMEPHOIO JBWKEHHSI (IIapuka B
KUJKOCTH, MOJIEIH IJICKTPUUECKOT0 aBTOMOOUIIA U T. I1.).



2. OnpeneneHue CpeHEe CKOPOCTH CKOJIbKEHUs OpycKa WM IIapuKa Io
HaKJIOHHOU INIOCKOCTH.

3. Onpezenenue IIOTHOCTH TBEPAOIO TEIA.

4. OnpIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsLKeHUs (aedopMaiiiin)
OPYXHUHBI OT TPUII0KEHHOW CHJIBL.

5. OnbITHI, JEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIbI TPEHHUS CKOJbXKEHUS
OT Beca Tejia ¥ XapakTepa COMPUKACAIOIINXCS TTOBEPXHOCTEH.

Paspnen 4. /laBiieHue TBepabIX TeJl, dKMIKOCTEH U ra3os.

HaBnenue. CriocoObl yMEHBIIIEHUS W yBeJIWYeHUs AaBieHus. JlaBieHue rasa.
3aBUCUMOCTh JaBJICHUS raza OT oObema, temmeparypel. [lepenaua naBneHus
TBEPJBIMU TEJIaMHU, XUAKOCTAMH U razamu. 3akoH [lackans. [lHeBMatndeckue
MalIuHbI. 3aBUCUMOCTh JIaBJICHUS KUJKOCTH OT TNIyOuHBI. ['mapocratuueckuii
napagokc. Coobmiaromyecst Cocynl. [ napaBindeckrue MEXaHU3MBbl.

AtMmocdepa 3emnu u atmocdepHoe aaBieHue. [IpUuyuHBI CylIECTBOBAaHUSA
BO3ymHON 00010uku 3emiid. OnbiT Toppuuennu. U3mepenne atmocdepHoro
JaBieHUsl. 3aBUCUMOCTb aTMOC(HEpPHOro AaBJIEHHSI OT BBICOTHI HAJl YPOBHEM
mops. [Ipubops! 1151 n3MepeHus: aTMochepHOro J1aBJICHUS.

JleficTBUE XKUAKOCTH M Ta3a Ha MOrPY)KEHHOE B HUX Telio. BrITankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BozayxomniaBanue.

JdeMoHCTpPaIUH.

3aBUCUMOCTD JIaBJICHUS ra3a OT TEMIIEPATYPHI.

Ilepenava naBneHUs KUJIKOCTHIO U Fa30M.

Coobmaromyecst COCYIbI.

['mppasnuyueckuit mpecc.

[IposiBnenne nericTBrst aTMOC(HEPHOTO AABICHHUS.

3aBUCHMOCTh BBITAJIKUBAIOIIEH CHJIBI OT 00beMa MOTPYKCHHOW YacTh
T€Ja U MIIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITATKMBAIOIIEH CUIIbI BECY BBITECHEHHOM KUIKOCTH.

8. YcnoBue maBaHus Te: IJIaBaHKUE WIIH TIOTPYKEHUE TE B 3aBUCHMOCTH
OT COOTHOIICHHUS TNIOTHOCTEH TeJla U KUIKOCTH.

ok wdE

~

JlaGopaTopHbie padoThbI M ONBITHI.

1. UccnenoBanue 3aBUCMMOCTH Beca Tella B BoJAE€ OT oObeMa
HNOTPYKEHHOU B KUJKOCTh YaCTH TeJla.

2. OnpeneneHue  BBITAJIKUBAIONICH CHIIBI, JCHCTBYIOIIEH Ha TEIo,
MOTPYKEHHOE B HKHUJKOCTb.



3. [IpoBepka HE3aBUCHUMOCTHU BBITAJIKMBAIOLIECH CUJIbI, JEUCTBYIOIIEH Ha
TEJIO B )KUJIKOCTH, OT MAacChl TeJa.

4. OnpIThl, JAEMOHCTPUPYIOIIKME 3aBUCUMOCTb BbITAJIKUBAIOIIEH CHJIBI,
JNEUCTBYIOIIE Ha TEJIO0 B JKUIKOCTH, OT O0bEeMa MOTPYXKEHHOU B
YKUAJIKOCTb YaCTH TeJla U OT IJIOTHOCTHU KUJIKOCTH.

5. KonctpyupoBanue apeomeTpa WIM KOHCTPYMPOBAaHUE JIOAKU U
ONPEIEIICHUE €€ IPY30IIOAbEMHOCTH.

Paspnen S. PaGora 1 MOIIHOCTB. DHEpPrusi.
Mexanndeckast pabora. MOLTHOCTb.

[IpocTbie MexaHM3MbI: pblyar, OJIOK, HAKJIOHHAs IJIOCKOCTh. IlpaBuiio
paBHOBecusi pbluara. [IpumeHeHue mpaBuiia paBHOBECHs pbluara K OJIOKY.
«3onoroe mnpaBwino» MexaHuku. KIIJ mnpocteix wmexanusMoB. IIpocteie
MEXaHHU3MBbI B OBITY U TEXHUKE.

Mexannueckas SHCPTUA. Kunernueckas u IIOTCHIHAJIbHAasA OQHCPTIHUA.
HpeBpaIueHI/Ie OJHOIO BHIA MEXaHUYECKOM OHCPIUn B HPYFOﬁ. 3aKkoH
COXpPAaHCHUA DHCPIruu B MCXAaHUKC.

JdeMoHCTpanuu.
1. ITlpumepsl MPOCTHIX MEXAHU3MOB.
JlaGopaTopHbie padoTbI M ONBITHI.

1. Onpenenenune pabOThI CHIIBI TPEHUS MIPU PABHOMEPHOM JBHXKEHUU Teja
110 TOPU30HTAJIbHON MTOBEPXHOCTH.

2. MccnenoBanue yciaoBU paBHOBECHS phluara.

3. U3mepenue KIIJ] HaKIOHHO# MIIOCKOCTH.

4. N3ydeHue 3aKkoHa COXPAHEHHSI MEXaHUYECKOUN SHEPTHUU.

8-i1 ki1acce

Pa3znen 6. TenyioBbie ABJIEHUS.

OCHOBHbBIE  TOJIOKEHUS  MOJICKYJSIPHO-KUHETUYECKONM TEOPUU  CTPOECHUS
BellecTBa. Macca u pa3Mepbl aTOMOB U MOJEKyA. OMbIThI, MOATBEPKIAIOIINE
OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOW TEOPHH.

Mogenn TBEpIOro, KUAKOTO W Ta3000pa3HOTO COCTOSHUI  BEIIECTBA.
Kpucrannuueckue u amopdusie tena. OObsICHEHUE CBOMCTB Ta30B, XKUIKOCTEH



U TBEPIABIX TEJI HA OCHOBE IOJIOKEHUW MOJIEKYJSIPHO-KMHETHYECKON TEOPHH.
CmaunBaHK€ U KallWJUISIPHBIE SIBJIEHUA. TEIIOBOE paCIIMPEHUE U CKATHE.

Temneparypa. CBsi3b TeMmIepaTypbl €O CKOPOCTBIO TEIUIOBOIO JBUKEHUS
yactull. BayTpenHsisi sHeprus. CrnocoObl M3MEHEHHUS BHYTPEHHEH SHEpruu:
TEIUIoNepeaaya M coBepuleHue  paboTel.  Buabsl  Temnonepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIIMSI, U3TyUEHHE.

KonudectBo TemaoTel. YjaenbHas TEIJIOEMKOCTh BellecTBa. TemnooOMeH u
TEIUIOBOE paBHOBECHE. YpaBHEHHE TemioBoro Oananca. I[lnaBinenue wu
OTBEpJICBAaHME KPHUCTAUIMYECKUX BEILECTB. YJieJdbHAas TEIUIOTa IUIABJICHHUS.
[TapoobOpa3oBanue u konaeHcauus. Mcnapenue. Kunenue. YnenpHas Temiora
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEpATypbl KHUIEHUS OT aTMOC(EepHOro
JaBJICHUS.

BnaxHocTs Bo3yxa.
DHeprus TomIuBa. Y AelbHas TEIUIOTa CTOpaHMUs.

[Tpunnumner pabotel TerioBbix aurateneit KIIJ[ TeruioBoro npuraresns.
TemnnoBble IBUTATEIN U 3alIATA OKPY>KAIOIIEH CpeIbl.

3aKOH COXpaHEHMS U NMPEBPALICHUS SHEPTUHU B TEIUIOBBIX IIPOLIECCaX.
JdeMoHCTpanuu.

Hab6monenne 6poyHOBCKOTO IBUKEHUS.

Ha6monenne nuddysun.

HalGmonenue siBjeHU cMaYrBaHUS W KAl PHBIX SBICHUH.
HaGmronenne TermioBoro pacimpeHus Tel.

N3meHeHne naBlieHUs Ta3a IMPU U3MEHEHUH 00beMa M HarpeBaHUU WIIH
OXJIaKJICHHU.

[IpaBuna u3MepeHus: TeMIepaTyphl.

Bunbr Terionepenayn.

OxJta’kIeHUE TIPH COBEPIICHUH PabOTHI.

. HarpeBanue npu coBepiiieHnr paboThl BHEIIIHUMHU CHJIAMHU.
10.CpaBHeHHE TEIIIOEMKOCTEH pa3InYHbBIX BEIIECTB.
11.Hab6aroneHne KUmneHusl.

12.HabmroieHre TOCTOSTHCTBA TEMIIEPATyPhl IIPH TUTABICHUH.
13.Moenu TEenI0BbIX IBUTATEIEH.

abrwbdE
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JlabopaTopHbie padOThI M ONBITHI.

1. OnbIThI 10 OOHAPYKEHUIO AEHUCTBUS CUII MOJIEKYJISIPHOTO MPUTSIKEHUS.
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. OnBITHI 11O BBIPAIIMBAHUIO KPUCTAJUIOB IIOBAPEHHOM COJIM MJIM caxapa.
3. OnpIThl IO HAOIIOJEHUIO TEIJIOBOTO PACUIMPEHUS T'a30B, KUJIKOCTEN U
TBEPABIX TEIL.
. Onpenenenue naBieHUs BO3Ayxa B OAJIJIOHE LITIPUIIA.
. OnbITBL, JEMOHCTPUPYIOIIME 3aBUCUMOCTH IABJIEHHS BO3AYyXa OT €ro
o0beMa 1 HarpeBaHUs WA OXJIAXKICHHUS.
6. [IpoBepka rUMOTE3bl JUHEWHOW 3aBUCUMOCTU JJIMHBI CTOJOMKA
KUJKOCTH B TEPMOMETPUUECKON TPYyOKe OT TeMIepaTyphl.
/. HabOmonieHne W3MEHEHMsI BHYTPEHHEH SHEpruM Tejina B pe3yibTaTe
TeIuIonepeaaun U paboThl BHEIIHUX CHUII.
8. UccnenoBanue sBIE€HUS TEIUIOOOMEHA MPU CMEUIMBAHWUU XOJOJHOW U
ropst4ei BOJBI.
9. Onpenenenue KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW MHpHU
TEII0O0OMEHE C HArPEThIM METAJUTMUECKUM IIUIHHIPOM.
10.Omnpenenenre yeabHOM TEIIOEMKOCTH BELIECTRA.
11.WccnenoBanue npoiecca UCHapeHHUs.
12.Onpenenenre OTHOCUTEILHON BIIAYXHOCTH BO3yXa.
13.0Omnpenenenue yneapHOM TEIUIOTH MJIaBICHUS JIbA.

o~

Paznen 7. JinekTpuyeckre ¥ MATHUTHBIE SIBJICHUS.

Onektpu3anust Ted. J[Ba poja 2JIEKTpUYECKHUX 3apsjaoB. BzammoneicTBue
3apspkeHHBIX Tel. 3akoH KyrmoHa (3aBUCHMMOCTh CHIJIBI  B3aUMOJICUCTBUS
3apsHDKEHHBIX TEJT OT BEJIMYMHBI 3aPSA0B U PACCTOSHUS MEXTY TEIaMu).

Onektpudeckoe Tmosie. HampspkeHHOCTb  dyieKTpuyeckoro mois. [lpunnmn
CYHEPIIO3UIIMHU JICKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocutenu snekTpudeckux 3apsgoB. DJIEMEHTApPHBIM 3IEKTPUUYECKUN 3apsi.
Ctpoenne aroma. IIpoBOAHMKM W  JUPJCKTPUKU. 3aKOH COXpaHECHUS
AJEKTPUYECKOT0 3apsiaa.

ONEeKTpUYECKU TOK. YCJIOBUSL CYUIECTBOBAHUSI D3JIEKTPUUYECKOTO TOKA.
HcTouHMKM TIOCTOSSHHOTO TOKa. J[eMCTBUS 3JIEKTPUYECKOrO TOKa (TEIIOBOE,
XUMUYECKOE, MAarHUTHOE). DIIEKTPUUYECKUM TOK B KUIKOCTAX U razax.

Onektpuueckas  uenb. Cuna  Toka.  DJIEKTPUYECKOE  HaIpshKEHHE.
ComnpoTuBineHre TPOBOJHUKA. YEIbHOE COMNPOTUBIEHHE BEIIECTBA. 3aKOH
Oma nna ywactka nenu. [lociaegoBaTenbHOE W MapajuieibHOE COEJAUHEHUE
MIPOBOIHUKOB.

PaGora u MomHOCTh 3JieKTpuueckoro Toka. 3akoH JDxoyns—Jlenna.
DONEeKTpUYECKUEe UEeNu U TMOTPEOUTENU AIEKTPUUYECKOW SHEPruu B OBITY.
KopoTkoe 3ambikaHue.



IlocTossHHBIE MarHuThl. B3anMojencTBUE MOCTOSIHHBIX MarHUTOB. MarHuTHoe
noae. MarautHoe moJie 3eMJIM M €ro 3HaueHHue UL KM3HM Ha 3emiie. OIbIT
Opcrena. MarautHoe  TOJE€  BIEKTPUYECKOTO  TOKAa. [Ipumenenue
AJIEKTPOMArHuTOB B TEXHUKE. J[€CTBME MArHUTHOTO MOJISI HA MPOBOJHHUK C
TOKOM. DIIEKTPOABUTATENb MMOCTOSIHHOT'O TOKa. Hcnonn3oBaHue
AJIEKTPOJBUTATENEH B TEXHUUECKUX YCTPONCTBAX U HA TPAHCIIOPTE.

Onbrtel @apanes. fIBneHue anekTpoMarHUTHOM HMHAyKuuu. lIpaBuno Jlenua.
Onextporeneparop.  CnocoObl  MOJIy4eHHsS  AJIEKTPUUYECKOW  DHEPTUU.
DNEKTPOCTAHLIMK HA BO30OHOBJISIEMbIX HCTOYHUKAX SHEPTHH.

JdeMoHCcTpanuu.

1. DnexTpuszanus Tei.

2. JIBa pojia SJIEKTPUUECKHUX 3apsI0B U B3aUMO/ICHCTBUE 3apPSIKCHHBIX TEI.

3. YcTpoicTBO U AEHCTBHE 2JIEKTPOCKOTA.

4. DnexTpocTaTudecKasi MHIAYKIIUS.

5. 3aKOH COXpaHEHUS AICKTPUUECKHUX 3apsI0B.

6. [IpoBOTHUKH M TUDJICKTPUKHU.

/. MojienupoBaHye CUIIOBBIX JIMHUM 3JIEKTPUUYECKOTO TOJIA.

8. CcTOYHMKHM MOCTOSTHHOTO TOKA.

9. JleficTBUS SJIEKTPUYECKOTO TOKA.

10.25eKTpUYeCKUil TOK B KHUIKOCTH.

11.T"a30BbI# pasps.

12.3mepenne cuibl TOKa aMIIEpMETPOM.

13.3mepeHune aIeKTPUIEeCKOro HAMpPS>KeHUs BOJIbTMETPOM.

14.PeocTat 1 Mara3uH CONPOTUBIICHUH.

15.B3auMoeicTBrE TOCTOSIHHBIX MATHUTOB.

16.MonenupoBaHre HEBO3MOKHOCTHU Pa3eICHHsI TOJIIOCOB MarHuTa.

17.MonaenupoBaHuE€ MarHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB.

18.0OmpIT DpcTena.

19.MarauTHoe 1oJie TOKa. DJIEKTPOMArHuUT.

20. [leficTBME MAarHUTHOT'O TOJISI HA IPOBOAHHUK C TOKOM.

21.9neKTpoABUTATEIh TOCTOSTHHOTO TOKA.

22.VicciienoBaHue SIBIICHHS JICKTPOMArHUTHON WHITYKIIHH.

23.0mbrTer Dapanes.

24.3aBUCUMOCTh HAIpaBJICHUS WHIYKIIMOHHOTO TOKa OT YCJIOBHH €ro
BO3HUKHOBEHHUS.

25.D1eKTpOoTeHepaTOp MOCTOSTHHOTO TOKA.

JlabopaTopHbie padoOThI M ONBITHI.

1. OnpiTel MO HAONIOACHUIO DSJIEKTPU3ALMU TEJA HWHAYKUHEH U mpu
COIIPUKOCHOBEHUH.



N

HccnenoBanue AEUCTBUSA DICKTPUYECKOTO MOJSI HA NPOBOAHUKU M

JTUAJICKTPUKH.

COopka u npoBepka pabOThI JIEKTPUUECKOMN 1IETH MOCTOSHHOTO TOKA.

N3mepenue u peryaupoBaHue CUIIbI TOKA.

N3mepenue u peryaupoBaHue HAMPsHKCHUS.

NccnenoBanue 3aBUCMMOCTU CHJIBI TOKA, UAYIIETO Yepe3 Pe3ucTop, OT

COTNPOTHUBJICHUS PE3UCTOPA U HAMPSIKEHUS HA PE3UCTOPE.

7. OnBITHI, JIEMOHCTPUPYIOIIUE 3aBUCHUMOCTD AIEKTPUUYECKOTO
COTNPOTHUBJICHUS] TIPOBOJIHUKA OT €ro JIJIMHBI, IJIOIMIAJHN IMONEePEeYHOro
CEUYeHHUs U MaTepuaa.

8. [IpoBepka mpaBuWiia CIIOKEHUSI HAMPSIKEHUN MPU TOCIEI0BATEIILHOM
COCIMHEHUHU JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBuia Uisl CHJIBI TOKa MPHU MapajUieIbHOM COCIMHEHUU

ook ow

PE3UCTOPOB.

10.Ompenenenre pabOThl  BIEKTPUYECKOTO TOKA, MAYIIETO 4Yepe3
pE3UCTOpP.

11.Onpenenenne MOIIHOCTH DJICKTPUYECKOTO TOKA, BBIICIIEMOM Ha
pe3ucrope.

12.UccnenoBanne 3aBUCUMOCTH CHJIbI TOKA, UIIYIIETO Yepe3 JTaMIIOUKy, OT
HaANpsDKEHUs Ha Heil.

13.Onpenenenne KII/ narpeBarensi.

14.VccnenoBanrie MAarHUTHOTO B3aUMOIEHCTBHSI TOCTOSTHHBIX MAarHUTOB.

15.3yyeHne MAarHUTHOTO TMOJS TMOCTOSHHBIX MAarHUTOB TMPU  HX
00BEITMHEHUU U Pa3/ICIICHUN.

16.UccnenoBanre JACHCTBUS DJIEKTPHUUYECKOTO TOKAa HA MAarHUTHYIO
CTpETIKY.

17.0nbITBI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh CHJIBI B3aWMOJICHCTBHS
KaTyIIKd ¢ TOKOM W MarHuTa OT CWJIbl TOKa M HAaINpaBJIEHUS TOKa B
KaTyIIKe.

18.3yuyenue necTBUsI MAarHUTHOTO TTOJIS HA TIPOBOJHHUK C TOKOM.

19.KoHcTpyrpoBaHue U U3y4eHHe padOThI DJIEKTPOABUTATEIIS.

20.Usmepenune KIIJl anexkTponBUraTeIbHON YCTAHOBKH.

21.00bITBl IO WCCIEAOBAHUIO SIBICHUS DJIEKTPOMArHUTHOW WHIAYKITUU:
UCCJIEJOBAaHNE M3MEHEHUI 3HAUEHUs W HAIpaBJICHUS WHIYKIIMOHHOTO
TOKa.

9-i1 KJ1acc

Pasznen 8. Mexanuueckue siBJIeHUA.

Mexannueckoe JBwxkeHME. MarepuanbHas Touka. (Cucrema  oTcueTa.
OTHOCUTEILHOCTh MEXaHUUYECKOTO JBUKEHHS. PaBHOMEpHOE MPAMOIMHEHHOE



newxeHne. HepaBHomepHOoe mnpsMmonuHenHOoe  nBukeHue. CpenHsas u
MTHOBEHHAsI CKOPOCTb TeJIa IPU HEPABHOMEPHOM JIBHKECHHH.

VYckopenune. PaBHOyCKOpeHHOE TMpsMONMHEHHOe JBuxkeHue. CBoOogHOE
nagenue. OnsITel ["anues.

PaBHOMepHOE nBHXXEHUE MO OKpyxkHOcTH. [lepmon m dacrtora oOpalueHwus.
JluneriHas u yriioBas CKOpocTH. LIEHTpOCTpEMUTENBHOE YCKOPEHHUE.

ITepseiit 3akoH Herorona. Bropoy 3akon Herorona. Tperuit 3akoH HeroTona.
[IpyHIMII CyNIepnO3ULIUYU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHusi: cuja TPEHUs CKOJIbXKEHUA, CUJla
TPEHUS MOKOs, IPYTre BUAI TPEHUS.

Cuiia TSDKECTM W 3aKOH BCEMHUPHOTO TATOTCHHS. YCKOpeHHEe CBOOOIHOTO
najgenus. JIBmkenue miaHet Bokpyr Cousnina. IlepBasg kocmuueckas CKOpPOCTb.
HesecomocTts u neperpys3ku.

PaBHOBeCHE MaTCpHaHBHOﬁ TOYKU. AOCOJIOTHO TBEPOOC TCIIO. PaBHOBeCHE
TBCpAOTO TCJIa C SaerﬂJIGHHOﬁ OCbIO BpalllCHHA. MOMEHT CHIIbI. HGHTp
TAXKCCTHU.

I/IMHy.HI)C Tena. M3MmeHeHue HMITYJIbCA. I/IMHYJILC CHJIBI. 3aKOH COXpaHCHHA
HMITYJIbCA. PeakTuBHOE JABHIXKXCHHUC.

Mexanndeckasi paboTta U MOITHOCTh. PaboTa CHil TSDKECTH, YIIPYTOCTH, TPEHHUS.
Cs3p sHepruu U paboThl. lloTeHnmanbHas SHeprusi Tena, MOJHATOTO Haj
NOBEPXHOCThIO  3eMud. [loTeHUManbHAasT BHEPrus  CXKATOM  MPYKUHBI.
Kunernueckas sneprus. TeopeMa 0 KHHETUYECKOM SHEPTUU. 3aKOH COXPAHEHHUS
MEXaHUYECKON SHEPTUM.

JemoHcTpanum.

1. HaGmionenne MEeXaHWYeCKOTO JBMIKCHHS Tella OTHOCHTEIBHO Pa3HBIX
TE€J OTCUETA.

2. CpaBHeHHE MyTeH W TPACKTOPHI ABMKEHHUS OJHOTO W TOTO K€ Teja
OTHOCHUTEJIBHO Pa3HbIX TEJ OTCUETA.

3. N3aMepenune CKOpoCTH U YCKOPEHHUSI MPSIMOJIUHEHHOTO IBYKCHHS.

4. UccnenoBanue NpU3HAKOB PAaBHOYCKOPEHHOIO JIBHXKEHUSI.

5. HabGmonenne MBUKEHUS TeJa TI0 OKPYKHOCTH.

6. HabGmomenne MeEXaHWYECKUX SIBICHUW, TPOUCXOANIUX B CHCTEME
orcuera «Tenexka» Mpu €€ PaBHOMEPHOM U YCKOPEHHOM JIBHXKEHUU
OTHOCHUTEJIbHO KaOuHeTa (PU3uKu.



/. 3aBUCHUMOCTb YCKOPEHHUS TeJIa OT MacChl Tejla U ACHCTBYIOIIEH HA HETO
CUJIBL.

8. HaGmroneHne paBeHCTBA CHUIT IPU B3aUMOJICHCTBUU TE.

9. M3MeHeHue Beca Tea Npyu YCKOPEHHOM JIBH>KEHUH.

10.Ilepenaya ummyibca Npu B3aUMOJICUCTBUH TEII.

11.TIpeo6pa3oBaHusi SHEPTUU MIPU B3AUMOJEUCTBUU TEN.

12.CoxpaHneHne umiysibca Npyu HEYyIpyroM B3auMOJEHCTBUU.

13.CoxpaneHnue umimysiabca npyu aOCOIIOTHO YIPYTOM B3aUMOJAECHCTBHUU.

14.Hab6moneHue peakTUBHOTO JIBHXKEHHUS.

15.CoxpaHeHne MeXaHUYEeCKON SHEPruu IpH CBOOOHOM MaJICHUU.

16.CoxpaHeHre MEXaHWYECKOW DSHEpPruv TMpu JABWKCHHHM Tela MO/
JEUCTBUEM MIPYKUHBI.

JlaGopaTopHbie padoThbI M ONBITHI.

1. KoHnctpyupoBaHue TpakTa Jjisi pa3roHa U JaJIbHEHUIIIETO PaBHOMEPHOTO
JIBUYKCHUS TIApHUKa WA TEICHKKH.

2. OnpenienieHue CpeHed CKOPOCTH CKOJIBKEHUS OpycKa WM JIBUKEHUS
IIapyKa 1Mo HAaKJIOHHOM TJIOCKOCTH.

3. Onpenenenue yCKOpPEeHHs Teja MPU PaBHOYCKOPEHHOM JIBXKEHUU TIO
HAKJIOHHOM IJIOCKOCTH.

4. UccnenoBanue 3aBUCMMOCTH MIyTH OT BPEMEHU MPHU PABHOYCKOPEHHOM
JBUKEHUU 0€3 HaYaJIbHOW CKOPOCTH.

5. [lpoBepka TUIOTE3BI: €CIM MPU PABHOYCKOPEHHOM JIBIXKEHUU 0e€3
HAYaJIbHOM CKOPOCTH MYTH OTHOCSTCA KaK sl HEYETHBIX YHCEIN, TO
COOTBETCTBYIOIIME MTPOMEKYTKH BPEMEHU OJMHAKOBBI.

6. HccrnenoBanne 3aBUCHMMOCTH CHJIBI TPEHUS CKOJIBKEHUS OT CHIIBI

HOPMAJILHOTO JIaBJICHHUS.

. Onpenenenue kodPUIIMEHTA TPSHUS CKOJBXKEHUS.

. OnpeneneHue KeCTKOCTU MPYKUHBI.

9. Onpenenenue pabOTHI CUIIBI TPEHUS MIPU PABHOMEPHOM JBHKEHUU TeJa
0 TOPU30HTAJIbHON MTOBEPXHOCTH.

10.Ompenenenne pabOTHl CHIIBI YOPYTOCTH TPU TOABEME Tpy3a C
MCIIOJIb30BaHUEM HETIOJIBMKHOTO Y TTOJIBHYKHOTO OJIOKOB.

11.N3y4enue 3aKkoHa COXPAHEHHS SHEPTUH.

oo

Paznen 9. Mexannuyeckue KoJie0aHUsA M BOJHBI.

KonebarenbHoe nBmxeHue. OCHOBHbBIE XapaKTEPUCTUKHU KOJEOaHUN: MEpUO,
4acToTa, AaMIUIMTyJa. MaTeMaTH4ecKuid W NPYKUHHBIA ~ MasTHUKH.
[IpeBpalienue sHepruu Mpu KojaeOdaTeIbHOM JBUKECHHH.

3aTyxarouue KoJieOaHus. BrinyxneHHbie KOJieOaHus. Pe3onanc.
Mexanndeckue BOJHBL. (CBOWMCTBA MEXaHMYECKUX BOJIH. IIpomonbHbie U



MONEPEYHbIe BOJIHBL. JIMMHA BOJMHBI M CKOPOCTh €€ PacupOCTPAHEHHS.
MexaHn4ecKue BOJIHBI B TBEPAOM TeJI€, CEUCMUYECKUE BOJIHBL.

3Byk. I'pomkocTh 3Byka M BbicoTa ToHa. Otpaxenue 3Byka. WHppazByk u
YIIBTPA3BYK.

JdeMoHCcTpanuu.

1. HabGntonenue koneOGaHuii Ten moj JEWCTBHEM CHIIBI TSKECTH M CHIIBI
yIPYroCTH.

2. Habmonenue konebaHuii rpy3a Ha HUTH U HA TIPY>KUHE.

3. HabmoieHne BhIHYX/ICHHBIX KOJIEOaHUN U pe30HaHca.

4. PacripocTpaHeHue MPOJIOJIbHBIX U MOMEPEUHBIX BOJH (Ha MOJEIH).

5. HabnroieHne 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKycTHueckuil pe3oHaHC.

JlaGopaTopHbie padoThbI M ONBITHI.

1. Onpenenenue YacToThl M TIepuoda KojeOaHUH MaTEeMaTHUYECKOTO
MasTHHUKA.

. Onpenenenue 4acToThl U EpHOa KoIeOaH MPYy>KMHHOTO MAasITHHUKA.

3. UccnenoBanue 3aBUCMMOCTH TepHoja KOJIeOaHWM IMOJBEHICHHOTO K
HUTH Ipy3a OT JJIUHBI HUTH.

4. UccnenoBanue 3aBUCMMOCTH IE€pUOJa  KOJeOaHUMl  MPYKUHHOTO
MasTHHKA OT MaccChl Ipy3a.

5. IlpoBepka HE3aBUCUMOCTH TIEpHO/Ia KOJIeOaHHii rpy3a, MOBEIICHHOTO K
HUTH, OT Macchl Ipy3a.

6. OnbITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh Tepuoja KoJieOaHui
IPYKUHHOTO MasATHUKA OT MAcChl Ipy3a U )KECTKOCTHU MPY>KUHBI.

7. VI3amepenue yckopeHus CBOOOIHOTO MaCHUSI.
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Pazznen 10. DiieKTpOMarHuTHOE 10JIe ¥ 3JIEKTPOMATHUTHbIE BOJIHBI.

DNEeKTPOMAarHUTHOE ToJIE. DIIEKTPOMAarHUTHbBIE BOJIHBI. CaoiicTBa
3JIEKTPOMArHUTHBIX BOJH. IlIkama 35ieKTpOMarHUTHBIX BOJIH. Mcmosb30oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJII COTOBOM CBSI3H.

OnekTpoMaruuTtHas npupoaa cBera. CkopocTh cBeTa. BoiaHOBBIE CBOWMCTBa
CBETa.

JdeMoHCTpanIuu.

1. CBoiicTBa AEKTPOMArHUTHBHIX BOJIH.
2. BoiHOBEIE CBOWICTBA CBETA.



JlaGopaTopHbie padoThI M ONBITHI.

1. U3y4yeHne CBOICTB 3JEKTPOMArHUTHBIX BOJIH C TIOMOIIBIO MOOHMIFHOTO
TenedoHa.

Pa3znen 11. CBeToBbI€e ABJICHUS.

JlyueBas monens cBera. Mcrounuku ceeta. IIpsaMonnHENHOE paclpoCcTpaHeHue
ceeta. 3atmenusa Coinnina u JIynel. Otpaxkenue ceera. [Imockoe 3epkano. 3aKoH
OTpakeHHsI CBETA.

HpeJIOMJICHI/Ie CBeTa. 3aKOH MMpCJIOMJICHUA CBCTA. Ilonnoe BHYTPCHHCC
OTPa’XCHUC CBCTA. HMcnons30BaHue IMOJHOTO BHYTPCHHCTO OTpPAKCHHA B
OIITUYCCKHUX CBCTOBOAAX.

JIun3a. XO]I Hy‘leﬁ B nuH3e. OTnTHYEeCKass cucTemMa @OTO&HHapaTa, MHKPOCKOIIa
U Teneckona. I'j1a3 kak onTuyeckas CucTema. BJII/IBOPYKOCTB " JaJIbHO30PKOCTh.

Paznoxenune Oenoro cBera B crekTp. Omnbitel  Hbptorona. Cnoxxenue
CIEKTpaJIbHBIX I[BETOB. Jlucniepcust cBeTa.

JdeMoHCTpanIuu.

1. IlpsimonMHENHOE pacIPOCTPAHEHHUE CBETA.

OTtpaxxeHue cBeTa.

[lonyyenne wu300pakeHWd B TUIOCKOM, BOTHYTOM M BBITYKJIOM
3epKajiax.

[Ipenomnenue cera.

OnTuueckuii CBETOBO/I.

Xon ydelt B coOuparomiei JuH3e.

XO0JI Tyder B pacCeUBAIOLIEH JIMH3E.

[Tony4yenne n3o0paxeHN# C TOMOIIBIO JTHH3.

. [lpunnun neictBus poroamnmnapaTa, MUKPOCKOIIA U TEIECKOTA.
10.Monens rnasa.

11.Pa3noxxeHue O6€Ioro cBETa B CIICKTP.

12.Tlomy4yenne 6emoro cBETa MPU CIOKEHUH CBETA PA3HBIX IIBETOB.

w N

©o~No kA

JlaGopaTopHbie padoThbI M ONBITHI.

1. UccnenoBanue 3aBUCUMOCTH YIJIa OTPAXKE€HUS CBETOBOTO Jyda OT yria
NaJICHUSL.

2. V3ydenne XapakTepUCTHK N300paKEHUS MPeaMETa B TUIOCKOM 3epKalie.

3. UccnenoBanne 3aBUCMMOCTH yrjla TPETOMIICHHS CBETOBOTO JIyda OT
yTIJla MaJi€HUs] HA TPAHULIE «BO31YX—CTEKIIO».



4. Tonydenne n300pakeHU ¢ MOMOINILI0 COOUPAIOIIEH JIUH3BI.

5. Onpenenenve  (POKYCHOTO  pacCTOSHUS U ONTHYECKOM  CHJIBI
coOuparonieit JTUH3HI.

6. OmBITHI IO Pa3I0KEHHIO 0EJI0r0 CBETa B CIIEKTP.

7. OmBITHI IO BOCHPHSTHIO IIBETAa MPEAMETOB MPH UX HAOIIOACHUM 4Yepe3
[[BETOBbIE (PUIIBTPHI.

Pa3nen 12. KBaHnTOBBIC ABJICHUA.

Onwitel Peszepdopna m mmanerapHas Mmonenb atoma. Mopens atoma bopa.
Hcnyckanue u nornouieHrne ceeta arToMmoM. KBaHThl. JInHeYaTbie CIEKTPHI.

PanuoaktuBHOCTh. Anb(da-, 6eTa- u ramma-uznydeHusi. CTpoeHHE aTOMHOTO
sapa. Hykmonnas wMopjens artomHoro sjapa. M3orombl. PannoakTuBHBIC
npeBpaienus. [lepuon momypacnana aTOMHBIX siEP.

SnepHble peakuuu. 3aKOHBI COXPAHEHHS 3apsAIOBOTO U MAacCOBOTO YHCEI.
OHeprusi cBSI3u aTOMHBIX sifiep. CBsi3b Macchl U 3Hepruu. Peakinuu cuHTtes3a u
nenenus siaep. Uctounuku sneprun CosiHIa U 3BE3/I.

HzxepHa;I OHCPI'CTHUKA. I[eﬁCTBPISI PaaArOaKTUBHBIX I/I3J1y‘I€HHﬁ Ha JKHBBIC
OpraHU3MBlI.

JdeMoHCTpanuu.

1. CnekTpbl U3Ty4YEHUS U TOTJIOLICHHUS.

2. CieKTphI pa3IMYHBIX Ta30B.

3. Cnekrtp Bogopoa.

4, Habmroienne TpekoB B kamepe Bubcona.

5. Pabora cueTurika MOHU3UPYIONIUX U3TYICHUH.

6. Perucrparus n3ny4eHusi IpUPOIHBIX MUHEPATIOB U MPOJTYKTOB.

JlaGopaTopHbie padoTbI M ONBITHI.

1. HaGntoneHue CIUTONTHBIX U JIMHEHYAThIX CIIEKTPOB U3ITYYCHHS.

2. VccrnenoBanne TPEKOB: M3MEPEHHUE DHEPTUU YACTHUIIHI M0 TOPMO3HOMY
nytu (o gororpadusim).

3. U3mepenune pannoakTHBHOTO (OHA.

IToBTOPHUTEIBLHO-0000 1A U MOXYJIb.

IToBTOpHTEILHO-0000IAIOMINNE MOIY/Ib MPEIHA3HAYCH JIJII CUCTEMATH3aIluNd |
0000111eHUSA MPEIMETHOTO coaepKaHus u OonbITa JIEATEIILHOCTH,
MIPUOOPETEHHOTO TIPH M3YYCHHUH BCETo Kypca GHU3UKH, a TaK)Ke JIJIS MOJATOTOBKH



K OCHOBHOMY TOCYJapCTBEHHOMY JK3aMeHYy MO (u3uke ais o0yyarouumxcs,
BBIOPABILIKX 3TOT Y4E€OHBIN MpeaMeT.

IIpn m3yyeHUH NAHHOTO MOAYJIS PEaJU3yOTCS W CUCTEMATU3UPYIOTCS BUIBI
JEeSTENbHOCTH, HA OCHOBE KOTOPBIX 00€CIEUUBAETCS JOCTUKEHUE PEIMETHBIX
U METanpeIMETHbIX IUIAaHUPYEMBIX pE3yJbTaToB OOydeHus, (OpMHUpYeTCs
€CTECTBEHHO-HAY4YHAsl  I'PAMOTHOCTBb.  OCBOCHHME  HAy4YHBIX  METOJOB
UCCJIeI0BaHUS SIBICHUM MPUPOBl U TEXHUKH, OBIaJICHUE YMEHUSIMHU OOBACHSTD
¢uznueckue SBJICHUS, PUMEHSS MOJyYeHHbIE 3HAHUS, pellaTh 3a7a4yu, B TOM
YHUCJIE KAYECTBEHHBIE U DKCIIEPUMEHTAIIBHBIE.

[IpyHIMNIUANBHO NEATENbHOCTHBIA XapakTep JAHHOIO pasjiefla peaiu3yercs 3a
CYET TOro, 4YTO OOydYalomMecs BBIMOJHSIOT 3aJaHusl, B KOTOPBIX UM
npeajaraeTcs:

Ha OCHOBC IIOJYYCHHBIX 3HAHUU paciio3HaBaTb MW HAYYHO OOBSICHSITH
(1)I/ISI/I‘{€CKI/IC SBJICHUSA B Opr}KaIOHICﬁ npupoac nu HOBCC}IHGBHOﬁ JKHU3HU,

HNCIIOJIb30BATH HAYYHBIC MCTOAbI UCCICIOBAHUSA q)HBquCKI/IX SIBJ'IGHI/IfI, B TOM
YUCJIC OJIA ITPOBCPKU TUITIOTE3 U MMOJYUCHUS TCOPCTHICCKHUX BBIBOJIOB,

00BACHATH HaY4YHBIC OCHOBBEI HanoOoJIee BaXKHBIX I[OCTI/I}KGHI/Iﬁ COBPCMCHHBIX
TGXHOHOFHﬁ, HaIlIrpuMcEp, IMPAKTUYICCKOI'O HCIIOJIb30BaHUA Pa3IUNIHbIX
HCTOYHUKOB OJHCPIrHHM Ha OCHOBC 3dKOHaA IIPCBpAIICHUSA W COXPAHCHHA BCCX
N3BCCTHBIX BUJO0B OHCPIUH.

I[Inanupyemblie pe3yJibTaThl OCBOEHUSI MPeIMeTa

JIMYHOCTHBIE peE3yabTarThbl

B pesynbraTe nzyuenus (UMK Ha YPOBHE OCHOBHOI'O OOIETo 0Opa3oBaHUsS y
obOydaromerocst OyayT chhopMUPOBAHBI CICAYIONINE JIMYHOCTHBIE PE3yIbTaThl B
YJaCTH:

1) maTpHOTHYECKOT0 BOCIIUTAHUSA:

e TIPOSIBIICHWE WHTEpeca K HWCTOPUM U COBPEMEHHOMY COCTOSTHHIO
pOoCCHIiCKOM (PU3NIECKON HAYKH;

e IICHHOCTHOE OTHOIICHWE K JOCTWKEHHUSIM POCCHUUCKHX YyUYEHBIX-
(U3UKOB;

2) IrpaKaIaHCKOro 1 1yXoOBHO-HPaAaBCTBCHHOI'0O BOCIIUTAHUA:



¢ TOTOBHOCTb K AKTHBHOMY YYacTHIO B OOCYXJEHHH OOIIECTBEHHO
3HAUYUMBIX M OTUYECKUX MpoOJeM, CBSI3aHHBIX C MPAKTHUYECKUM
MPUMEHEHUEM JOCTUKEHUN (DU3UKH;

e OCO3HAaHME  BAKHOCTH  MOPAIBHO-DTUYECKUX  NPUHLUIIOB B
NEATEIIbHOCTH YYEHOT0;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

e BOCIIPUATHUC 9CTCTHUYCCKUX KadCCTB (I)I/ISI/I‘IeCKOﬁ HAaYKHU: cC
TFapMOHHUYHOI'O IMMOCTPOCHUA, CTPOTOCTH, TOUHOCTH, JTAKOHUYIHOCTH,

4) HEHHOCTH HAYYHOI'0 MO3HAHUA:

¢ OCO3HAHME LIEHHOCTH (U3MUECKOM HAayKH KaK MOIIHOIO MHCTPYMEHTa
IIO3HaHUsS MHpA, OCHOBBI Pa3BUTHs TEXHOJIOTHM, BaKHEHIIEH
COCTaBJISIIOLLEN KYJIbTYPBI;

e pa3BUTHE Hay4YHOH 110003HATENBHOCTH, UHTEpeca K
UCCIIEN0BATEIBCKOU IEATEIIBHOCTH;

5) d¢opmupoBaHusa  KYJBTYpPbl  3A0pPOBbSI W  3MOIMOHAJIBLHOIO
0J1aronmoTyunsi:

e OCO3HAHHME IIEHHOCTH 0e30macHOro obOpas3a *U3HU B COBPEMEHHOM
TEXHOJOTUYECKOM MHpE, BOXKHOCTU MpPaBUJI O€30MaCHOTO MOBEACHUS
Ha TpaHCIOPTE, Ha JOpOrax, C OJJEKTPUUYECKUM U TEIJIOBBIM
000pyAOBaHUEM B JOMAIIIHUX YCIOBHSX;

o Cc(hOpPMHPOBAHHOCTh HAaBBIKA PEeQIICKCUH, MPU3HAHKE CBOETO IMpaBa Ha
OIIMOKY M TaKOTO K€ MpaBa y APYroro 4eJIoBeKa;

6) Tpy10BOr0 BOCIIMTAHMS:

e AKTHBHOC YYacTHE B PEIICHUW MPAKTHYCCKHUX 3a/ad (B paMKax CEMbH,
o0pa3oBaTeIbHONM OpTaHW3AlHMH, TOPOJaa, Kpasl) TEXHOJOTUYCCKOW |
COLIMAJbHOW HANMPABICHHOCTH, TPEOYIOMMX B TOM 4YHCIE W
bu3nUeCcKnX 3HAHUIA;

e WHTEpPEC K TPAKTHYCCKOMY H3YYCHHIO TPOPECCHH, CBSI3aHHBIX C
107163210078

7) 3K0JIOrM4eCKOro BOCIIMTAHMS

e OpHEHTAIWs HA IPUMEHEHNEe HU3NICCKUX 3HAHUU IS pEIIeHUs 3a/1a4 B
00J1acT OKpY>Karole cpe/ibl, MIaHUPOBAHUS MTOCTYNKOB U OI[EHKH UX
BO3MOXHBIX TOCHEACTBUM JJIs1 OKPYXKAIOLIEH CPEbI;



e O0CO3HaHME INI00ATBHOIO XapaKTepa 3KOJOTMYECKUX MpoOJIeM U IyTel
UX pelIeHUS;

8) amanTanuu K M3MEHSIIOIIUMCH YCJAOBHUSIM COLUMUAJBHOM W NPHUPOAHOM
Cpeabl:

e TMOTPEOHOCTH BO B3aUMOJCHCTBUM MPH BBHIIIOJHEHUU HCCIETOBAHUM U
IPOEKTOB (PU3MUECKOM HANpPaBIECHHOCTHU, OTKPBITOCTh OMBITY U
3HAHUSM JIPYTHX;

o TMIOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH 4Ye€pe3 MPAKTUUECKYIO
JIeSITEIIbHOCT;

e TMOTPEOHOCTH B (OPMHUPOBAHUU HOBBIX 3HAHUM, B TOM YHCIE
dbopMynTUpoBaTh UJIEH, TIOHATHS, TUMIOTE3bl O (PU3UUECKUX OOBEKTaAX U
SIBIICHUSIX;

e oOCO3HaHHME ACHUIIMTOB COOCTBEHHBIX 3HAHUW M KOMIIETCHTHOCTEH B
o0nacTu GU3HKY;

e IUJJAHUPOBAHHUE CBOETO PA3BUTUS B MPUOOPETCHUH HOBBIX (PU3HMUECKUX
3HAHMM;

e CTPEMJICHHWE aHAJIM3UPOBATh U BBISIBIATH B3aUMOCBS3U IPUPOIBI,
oO1IecTBa ¥ 5KOHOMHUKHU, B TOM YHCJI€ C UCIIOJIb30BAaHUEM (PHU3UUECKUX
3HAHUM;

e OIICHKAa CBOMX JICMCTBUI C y4e€TOM BJIMSHHUSA HAa OKPYXKAIOIIYIO Cpendy,
BO3MOXKHBIX TJIOOAIBHBIX ITOCIICICTBHIA.

MeTtanpeaMeTHble pe3yabTaThl

B pe3ynbrate ocBoeHUs MPOrpaMMEI 10 (hH3UKE Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBanus y oOydaromierocs OyayT copMHpOBaHBl MeTamnpeaMeTHbIe
pe3yJbTaThl, BKIIOYAIONINE I[03HABATCIIBHBIC YHUBEPCAJIbHBIC YyUCOHBIC
JIEUCTBUSI,  KOMMYHHUKATUBHBIE  YHUBEpCaJbHbIE  y4deOHBICE  JICHCTBUS,
PETYISITUBHBIE YHUBEpCATIbHBIC YICOHbBIE ACHCTBUSI.

ITo3HaBaTe/ibHBIE YHUBEPCATIbHbIE YYeOHbIE TeHCTBUSA
Ba3oBble JJoruueckue JelcTBUA:

e BBIABIIITh W XapaKTEPHU30BaTh CYIICCTBCHHBIC IPHU3HAKH OOBEKTOB
(sIBIEHUI);

e yCTaHABIIMBAaTh CYIICCTBEHHBIH INMPHU3HAK KiIacCH(PUKAIMKM, OCHOBAHMS
JU1s1 0000IIEHNS U CPAaBHEHUS;

e BBIIBIATH 3aKOHOMEPHOCTH M TMPOTHBOPEYHS B PACCMaTPUBAECMbBIX
dakTax, MJaHHBIX M HAOJIIOJACHUAX, OTHOCIIIUXCA K (PU3NIECCKUM
SIBIIEHUSIM;



o BBISABJIATH NPUYMHHO-CIECACTBEHHBIE CBSI3M NPHU MU3YYEHUU (PUZHYECKHUX
ABJIGHUA W TPOLECCOB, JeliaTh BBIBOABI C  HCIOJb30BAaHUEM
NEAYKTUBHBIX U MHIYKTUBHBIX YMO3aKIIOUEHHH, BBIABUTaTh TUIIOTE3bI
0 B3aUMOCBS35X (PU3NYECKUX BEJIUYMH;

e CaMOCTOSATEIBHO BBIOMpATh CIOCOO penieHus y4yeOHOW Qu3nyecKon
3a/1auu (CpaBHEHHE HECKOJIBKMX BapUAHTOB PEILIEHUs, BEIOOp Hambosee
HNOJIXOJISIIEr0 C YUETOM CaMOCTOATEIbHO BbIIEIEHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTe/IbCKNE AEMCTBUS .

e HCIIOJB30BaTh BONPOCHIl KAk  HCCIEIOBATEIIbCKUNA  HWHCTPYMEHT
NO3HAHUS;

e IPOBOJMTH MO CaMOCTOATENBHO COCTABICHHOMY IUIaHy  OIIBIT,
HECJIOXKHBIM (PU3NYECKUI SKCHEPUMEHT, HEOOJIbIIOE UCCIEeI0BaHNe
(U3UYECKOro SBJICHHUS;

e OIICHMBATh HA TMPUMEHUMOCTh U JOCTOBEPHOCTh HWH(MOPMAIHIO,
IIOJIyYEHHYIO B X0J1€ UCCIICIOBAHUS WIIK DKCIIEPUMEHTA;

e caMoOCTOSITeIbHO  (opMynupoBaTh 000OIIEHUS ¥ BBIBOJABI IO
pe3ynbTaTaM MpOBEACHHOTO HAOIIO/IEHUS, ONIbITA, UCCIIEI0BAHNUS,

e TPOTHO3MPOBATH BO3MOXKHOE JajbHEHIee pa3BUTHE (PUINUYECKUX
IPOIIECCOB, a TaKXE BBIABUTATH MPEANOIOXKEHUS 00 UX pa3BUTUU B
HOBBIX YCJIIOBUAX U KOHTEKCTaX.

PabGora ¢ undgopmanmeii:

o TIPUMEHSTH Pa3IUIHBIC METOMBI, HHCTPYMEHTBI U 3aIllPOCHI MPH TTOUCKE
1 oTOOpe MH(OPMALMK WIIK TAHHBIX C YIETOM IPENIOKEHHON yueOHOH
dbuzndeckoi 3a1aun;

e AHANU3WPOBATH, CHUCTEMaTU3UPOBAThH U UHTEPIPETUPOBATH
UHPOPMAIUIO Pa3IMYHBIX BUIOB U (POPM TIPEICTABICHUS;

e CaMOCTOSATEILHO BBIOUPATh ONTUMAIBHYIO (OPMY MPEACTaBICHUS
uHpOpMAIMK ¥ WUTFOCTPUPOBATH peIIaeMble 3aJladyd  HECI0KHBIMU
CXeMaMH, TuarpaMMamMu, HHOU rpauKoi U MX KOMOMHAITUSIMHU.

KomMmyHuKaTHBHBIE YHUBEPCAIbHbIE YUeOHbIe 1eiicTBUS:

e B X0JIe 00CyxJeHus yueOHOro Marepuasa, pe3yiabTaToB J1a0OPaTOPHBIX
paboT W TMPOEKTOB 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYXKIaeMOM
TEMbl M BBICKa3bIBaTh WJECH, HAIEJIEHHbIE HA pEIICHUE 3aJayd U
noJi/Iep KaHne 0JIaroXKenaTeIbHOCTH OOIICHMS;

e CONOCTAaBJISITb CBOM CYXICHUA C CYXACHUSMH APYTrUX YYaCTHUKOB
nuasnora, 0OHapy>KUBaTh Pa3IUyUe U CXOJICTBO MO3ULIUIA;

e BbIpaXkaTh CBOIO TOUKY 3PEHUS B YCTHBIX M TUCbMEHHBIX TEKCTaX;



o NyOJIMYHO MPEACTaBIATh PE3YyJbTaThl BBIIOJHEHHOTO (PU3NYECKOTO
OMbITa (3KCIEPUMEHTA, UCCIEAOBAHMS, IPOEKTA);

e IIOHMMAThb M  WCHOJIB30BATh  NPEUMYIIECTBA  KOMAaHAHOM |
UHAUBUAYATbHON paboOThl MpPU PELIEHUH KOHKPETHOM (HU3MUYECKOil
npo0IeMBbl;

o IPUHUMATh LEJIA COBMECTHOM JEATENBHOCTH, OPTraHU30BBIBATH
JNEUCTBUSL MO €€ JOCTHKEHHUIO: pacHpeleNsiTh poJid, OO0CYKIaTh
MpOLIECChl U Pe3yJIbTaThl COBMECTHOW paboThl, 00001IaTh MHEHHS
HECKOJIbKUX JIIOJICH;

o BBIMOJHATH CBOIO YacTh pabOThI, JOCTUTasi KAUECTBEHHOTO pe3yJibTara
[0 CBOEMY HAIIPaBJICHUIO U KOOPJAWHHUPYS CBOM JIEUCTBUSA C APYTHMMHU
YJIeHaMU KOMaH/bl;

¢ OIICHMBATh KAYECTBO CBOETO BKJIaJa B OOLIMN MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSATEILHO C(POPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

PeryisiTUBHBIE YHUBepPCAJIbHbIE yUeOHbIE TeHCTBHS
Camoopranusanus:

e BBIABJIATH MpPOOJIEMBl B JKM3HEHHBIX M Y4E€OHBIX CHUTYalMsX,
TpeOyIOUuX JIJIsl peleHnst PU3NYECKUX 3HaHUM;

e OpPHUEHTUPOBATHCS B PA3IUUYHBIX TMOAXOJAX TMPHUHATUA pELICHUN
(MHIMBUyaJIbHOE, MIPUHSATHE PEIICHHS B TPYIINE, MPUHSATUE PEIICHUIM
TPYION);

e CaMOCTOSITEJILHO COCTaBISITH AJTOPUTM pEIICHUS (PU3NYECKOW 3a1auu
WIM IJJaHA MCCJIEOBAaHUSA C YYE€TOM HMEIOIIUXCA PECYpCOB W
COOCTBEHHBIX  BO3MOXXHOCTEW, apryMEeHTHpPOBATh  IMpeiaracMble
BAPUAHTHI PEIICHUM;

e JIeJaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 32 PCILICHHE.

CaMOKOHTpO.HI), IMOIHMOHAJIbHBbIN NHTEJIEKT:

o JlaBaTh QaJCKBAaTHYK OLEHKY CUTyalUM W [pejjaraTe IUIAH €€
U3MCHEHUS,

o OOBSACHATH TPHUUMHBI JOCTIDKEHUS (HEINOCTHKCHHS) pPE3yJIbTaToOB
JeSITEHHOCTH, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

e BHOCHUTb KOPPEKTUBBI B ICSITEIHHOCTD (B TOM YHUCJE B XOJ| BHIIOJIHEHUS
¢u3nuecKkoro HWCCIeOBaHUS WM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENNBCTB, U3MEHUBIIUXCS CHUTYaIlMd, YCTAaHOBJIEHHBIX OIIHOOK,
BO3HUKIIUX TPYIHOCTEW;

e OLICHUBATH COOTBETCTBHE PE3YbTaTa LUEIU U YCIOBUSIM;

e CTaBUTH CeOSl HAa MECTO JIPYrOro YeJIOBEKa B XOJI€ CIIOpa WU AUCKYCCUU
Ha HAYYHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHUS U JIOTUKY APYTOro;



o IpPHU3HABATh CBOE MPaBO HAa OUIMOKY NpPH PELICHUU (PU3MYECKHX 3a7ad
WJIM B YTBEPKIACHUAX HA HAYYHBIE TEMBI M TAKOE 7K€ IIPABO IPYTOro.

IIpeameTHbBIE pe3yJbTATHI
7-1 Kjacce

K xoHIy o0yuenusi B 7-M KJjiacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YpPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

e HCIOJL30BATh TMOHATHS: (U3HUYECKHME U XUMHUYECKHUE SIBIICHMUS,
HaOII0/IeHNEe, SKCIIEPUMEHT, MOJIeb, TUIOTEe3a, €AMHUIBI (U3UIECKUX
BEJIMYUH, aTOM, MOJIEKYJIa, arperaTHbie COCTOSIHUS BellecTBa (TBEPIOE,
KHUJKOe, Ta3000pa3HOE), MEXaHMYECKOe JBIKCHHE (paBHOMEpPHOE,
HEPaBHOMEPHOE, MNPSIMOJMHENHOE), TPACKTOPHUs, PaBHOJIEHCTBYOIIAS
cuna, nedopmamms  (ympyras, IIJlJacTU4YecKasi), HEBECOMOCTb,
COOOIIAIOIINECS COCY/IBL;

o pasnuuath sBieHUs (b dy3us, TeI0BOE IBIKCHHUE YaCTHI] BEIECTBA,
paBHOMEpPHOE JIBM)KEHHE, HEPaBHOMEPHOE [IBUKEHHUE, WHEPIUs,
B3aHMMO/ICHCTBUE TEJ, PABHOBECUE TBEPABIX TEJ C 3aKPEIJICHHON OChIO
BpallleHUs, Tepe/ladya JaBJCHUS TBEPABIMU TEJIAMH, KUIKOCTSIMU H
razamMu, arMoc(hepHoe [aBJICHHE, IUIaBaHHUE TeJ, MPEBPAIICHUS
MEXaHUYECKOW PHEPTHH) 0 ONMHUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha
OCHOBE OTIBITOB, JICMOHCTPUPYIOIINX JaHHOE (DHU3NUECKOE SBJICHUCE;

e pacro3HaBaTh TMPOSBICHUE HW3YUYCHHBIX (U3UYECKUX SBJICHUH B
OKPY’)KaIoIIeM MHUpPE, B TOM 4HCIIe (U3UYECKUE SBJICHUS B MPUPOJC:
MPUMEPHI IBMKEHUS C PA3IMYHBIMU CKOPOCTSIMHM B KUBOW M HEXKUBOU
NpUPOJE, NCHUCTBHE CWIbl TPEHHUS B MPUPOAEC M TEXHHUKE, BIUSHUE
aTMOc(epHOT0 JaBJeHUs Ha KUBOW OpPraHW3M, IIaBaHUE PHIO, phIUaru
B TEJIE€ YEJIOBEKA, IPU 3TOM IEPEBOJAUTHh MNPAKTUUECKYHIO 3ajady B
y4eOHYI0, BBIICIISTh CYIIIECTBEHHBIC CBOMCTBA (IMTPU3HAKH ) (PHU3HUICCKUX
SIBIICHUM;

e ONHUCHIBATH M3YYCHHBIC CBOWCTBA Tel U (PU3NUECKUE SBIICHHS,
UCIIONB3ysl (U3MUecKue BeIWYUHBI (Macca, 00BEM, IUIOTHOCTH
BEIIECTBA, BPEMSI, ITYTh, CKOPOCTb, CPEJHSISI CKOPOCTh, CHJIA YIIPYTOCTH,
CUjla TSDKECTH, BeC Tella, CWila TPEHHs, JaBjieHue (TBEpJOro Tela,
JKUJIKOCTH, Ta3a), BBITAJIKMBAIOIIAs CHUJIa, MEXaHWYecKas padoTa,
MOIITHOCTh, IUICYO CHUJIBI, MOMEHT CHJIbI, KOA(D(PHUIIMEHT I0JIE3HOTO
JEUCTBUS MEXaHU3MOB, KWHETHYECKAas ¥ MTOTEHIIMAIbHAS SHEPTHus), IPU
OTNIMCAaHUU MPABUIBHO TPAKTOBATh (PHU3UUYECKUU CMBICT HCTOJIB3YEeMbIX
BEIMUYMH, HMX OOO3HAYCHUS W €JAUHUIBI (PU3MYECKUX BEIHUYHH,
HaXOAUTh (POPMYIIbI, CBA3BIBAIOIINE JAHHYIO (PU3UUYECKYIO BEIUYHHY C



JIPYTUMU BEJIIMYMHAMH, CTPOUTH TpadUKU H3YUYEHHBIX 3aBHCUMOCTEH
(bU3UYECKUX BEINYNH;

XapaKTepU30BaTh CBOMCTBA Tel, (DU3UUYECKUE SIBICHHUS U IPOLIECCHI,
UCIIOJIb3Ys TpaBWia CIOXKEHUA Cui (BIOJIb OJHOM MpAMOM), 3aKOH
I'yka, 3akoHn Ilackans, 3akoH Apxumena, IpaBUIO PaBHOBECHS pblyara
(Omoka), «30/10TO€ TMPaBWIO» MEXaHUKH, 3aKOH COXpPaHCHUS
MEXaHMYECKOW SHEPruu, MPHU 3TOM JaBaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHA M 3aIIUCBIBATh €r0 MATEMATHUYECKOE BBIPAKEHHUE;

OOBSACHATh (PU3MUYECKUE SIBJIEHUS, MPOLECCHl M CBOWCTBA TEl, B TOM
yyciie M B KOHTEKCT€ CHUTYyalluid MNPaKkTUKO-OPHUEHTHPOBAHHOIO
XapakTepa: BbISBIATh MPUYUHHO-CIEACTBEHHBIE CBSI3U, CTPOUTH
oObsicHeHHE U3 1—2 JIOrMYecKHUX IIaroB ¢ ONopoi Ha 1—2 U3y4eHHBIX
CBOMCTBA  (U3MUECKUX  SBIEHUH, (U3MUECKUX  3aKOHA  WJIU
3aKOHOMEPHOCTH;

pemiatb pacueTHble 3amauu B 1-2 nelcTBHs, MCMONB3YS 3aKOHBI U
dbopMybl, cBA3BIBaIONIUE (HU3MUECKHE BEITMYMHBI: HA OCHOBE aHau3a
yCIOBUS 3a/ladyd  3alMChIBaTh KpPaTKOE YCJOBHE, IMOACTABISATH
dbu3udecKkre BeTUYUHBI B (DOPMYJIBI UM MPOBOAUTH PACUEThl, HAXOIUTh
CIIPaBOYHBIE JaHHbIE, HEOOXOJUMBIEC NIJIsl PEIeHUs 3a/1ay, OLCHUBATh
PEATMCTUYHOCTH TOYYEHHON (PU3MUECKOM BEJIMYUHBI,

pacno3HaBaTh MPOOJEMbI, KOTOPhIE MOKHO PEIIUTh MPU [OMOIIU
¢u3nueckux METOJOB, B OINHUCAHUM HCCIICIOBAHUS  BBIACIATH
poBepsieMoe MIPETOI0KEHUE (rumnotesy), pa3nuyarh U
UHTEPIPETUPOBATH MOJTYUCHHBIH PEe3yJbTaT, HAXOAUTh OIMIMOKH B XOJ1€
OTIBITA, IENIATh BBIBOJIBI TIO €T0 pe3yibTaTaMm;

IPOBOAUTH OMBITHI MO HAOMIOJACHUI0 (DU3NYECKUX SIBICHUN WK
bu3uYecKuXx  CBOWCTB  Ted:  (QOpPMYyJIHpPOBAaTH  IPOBEPSIEMBIE
NPENNONOKEHUsI, CcOOMpaTh  YCTAHOBKY W3  MPEAJIOKEHHOTO
000pyaOBaHUs, 3aMKUCHIBATH X0/ OMbITA U (HOPMYITUPOBATH BHIBOIHI,
BBINIOJIHSTh TpPSMbIE MU3MEPEHUS PACCTOSIHUS, BPEMEHH, MacChl Tela,
o0beMa, CHIIBI M TEMIEPATypbl C HCIOJIb30BAHUEM AaHAJIOTOBBIX H
UG POBBHIX MPUOOPOB, 3aNMUCHIBATH MOKAa3aHUS MPHUOOPOB C Y4ETOM
3aJIaHHOM a0COIOTHOM MOTPEITHOCTH U3MEPEHUN;

IPOBOAUTH MCCIIEIOBAHNE 3aBHCHMOCTH OJHON (DM3MUECKON BEITMYHHBI
OT APYroi C UCTOJIB30BAaHUEM MPSIMBIX U3MEPEHUM (3aBUCUMOCTH MyTH
PAaBHOMEpPHO JBWXKYILETOCS Tella OT BPEMEHU [BW)XEHUS Teja, CHUJIbI
TPEHMsI CKOJIBKEHUS OT Beca Teja, KauecTBa 00padOTKH MMOBEPXHOCTEN
T€JI U HE3aBUCUMOCTH CHUJIbI TPEHHUS OT IUIONIAAU CONPUKOCHOBEHUS
T€J, CUJIbl YIIPYTOCTU OT YAJIMHEHUS MPYKUHBI, BHITATKABAIOIIEH CHUIIbI
0T o0beMa MOTPYKEHHOW YacTh Tela M OT IUIOTHOCTH KUAKOCTHU, €€
HE3aBUCHUMOCTH OT TIUIOTHOCTUM TeNla, OT TJIyOUHBI, Ha KOTOPYIO
MOTPYKEHO TEJIO, YCIOBUH IIaBaHUS TEJ, YCIOBUN PaBHOBECHUS phluara
1 OJOKOB), y4acTBOBaTh B IUIAHUPOBAHUU Y4€OHOrO MCCIIEAOBAHUS,



coOupaTh  yCTAaHOBKY ¥  BBIIOJHATH  WM3MEPEHHS,  CIEOys
MPEIOKCHHOMY  TUTaHY, (HUKCUPOBATh pPE3yJdbTaThl TMOTYyYCHHOMN
3aBUCUMOCTH (PU3MYCCKUX BEIIMYMH B BHJIE TPEIIOKEHHBIX TaOIHUI] U
rpaduKoB, JeNIaTh BEIBOABI IO pe3yIbTaTaM HUCCIICI0BaHNUS,

e TIPOBOAUTH KOCBEHHBIC M3MEpPEHUS (PU3MUYECKHX BEIWYUH (TJIOTHOCTH
BEIIECTBA >KUIKOCTH M TBEPJOTO Tella, CHJIa TPEHUS CKOJIBKCHHS,
JaBICHWE BO3JyXa, BBITAIKUBAIONIAs CHJIa, JACHCTBYIOIIas Ha
MOTPY)KEHHOE B KUAKOCTH TEJNO, KOAP(HUITMEHT MOJIE3HOTO JEHCTBUS
NPOCTBIX MEXaHWU3MOB), CIEAYys MNPEUIOKESHHON WHCTPYKIIUH: TIPH
BBITIOJTHEHUY U3MEPEHUM COOMPATh SKCIICPUMEHTAILHYIO YCTAaHOBKY M
BBIYUCIISITh 3HAUCHUE UCKOMOM BEJTUYMHBL;

o coOmromaTe TpaBWJa TEXHUKH Oe30macHOCTH Tpu  pabore ¢
1ab0opaTOpHBIM 000PYIO0BaHHUEM;

e YKa3bIBaTh MPHUHIUIILI JCHCTBHS MPUOOPOB U TEXHUYECKUX YCTPOMCTB:
BEChI, TEPMOMETP, TUHAMOMETP, COOOIIAIOIIHNECS COCYAbl, OapoMeTp,
phIyar, MOJABMYKHBIA W HETTOABUKHBIN 0JIOK, HAKJIOHHAS TUTIOCKOCTH;

e XapaKTEepU30BaTh NPHHIUIBI JCHCTBUS M3YyYCHHBIX NPHOOPOB U
TEXHHYECKUX YCTPOWCTB C OMOPOM Ha WX ONUCaHHUS (B TOM YHCIIE:
TOJIITUITHUKHA, YCTPOHMCTBO BOJOIPOBOJIA, THAPABINYCCKUNA Ipecc,
MaHOMETp, BBICOTOMEp, IMOPIIHEBOM HACOC, APEOMETpP), HUCIOIb3Ys
3HaHMS O CBOWCTBaX (DU3MYECKUX SIBICHUH U HE0OXOIHUMBbIE
¢du3nueckre 3aKOHbI U 3aKOHOMEPHOCTH;

e NPUBOAUTHL TNpUMEpPHl (HAXOAUTHh HMHPOPMAIMIO O TMpUMEpax)
IPAKTUYECKOTO MCIIOJIB30BaHUS (PU3MUYECKUX 3HAHUN B MOBCEIHEBHOM
KU3HM 7151 o0ecriedeHus: 0€301acHOCTH Mpu oOpaleHuu ¢ mpudbopamu
U TEXHUYECKHUMHU YCTPOHCTBAMH, COXPAHEHUS 3I0POBbsI U COOJIIOICHHUS
HOPM DKOJIOTHYECKOTO TTOBEICHHS B OKPYKAIOIIEH Cpejie;

e OCYHIICCTBJISITh OTOOpP HMCTOYHUKOB HWH(MOpPMAIMM B MHTEpHETE B
COOTBETCTBHHM C 3a/JIaHHBIM TOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIUXCS 3HAHUM M TyTeM CpPaBHEHUS Pa3TUYHBIX HCTOYHUKOB
BBIICTIATh WHMOPMAINIO, KOTOpas SBISICTCS TPOTHBOPEUYMBON WIIH
MOJKET OBITh HEJTOCTOBEPHOM;

e WCIONB30BaTh TPU  BHINIOJHEHUH YYEOHBIX 3aJaHUM  HAy4IHO-
NOMYJISIPHYIO JIUTEpaTypy (PU3UYECKOTO COMep)KaHusl, CIPABOYHBIC
MaTepuaibl, pecypchl cetm MHTepHET, BianeTb MpPUEMaMH
KOHCIIEKTHUPOBAHUS TEKCTa, MpeoOpa3oBaHus WHGOPMAIMH U3 OJIHOMN
3HAKOBOU CUCTEMBI B JPYTYIO;

e co37aBaTh COOCTBEHHBIC KpAaTKHE MUCHMEHHBIE W YCTHBIE COOOIICHUS
Ha OCHOBE 2—3 MCTOYHUKOB HH(pOpMANUU PU3NUECKOTO COACPKaHUs, B
TOM dYHWCIe TyOIWYHO JenaTh KpaTKue COOOIMIEHUS O pe3yibTaTax
MPOCKTOB WM YYEeOHBIX WCCICNOBAHWN, TIPU D3TOM TPaMOTHO
WCIIOJb30BaTh M3YYEHHBIM TMOHATUMHBIN anmapar Kypca (QU3HKH,
COMPOBOK/IaTh BBHICTYIUICHHUE MTPE3CHTAIINCH;



o IIPU BBIIOJIHEHUH YYEOHBIX MPOEKTOB M HUCCIENIOBAHUU paclpeneisTh
0053aHHOCTH B I'pYIIE B COOTBETCTBUU C MOCTaBICHHBIMU 3aJadamH,
CIEAUTh 3a BBINOJHEHHWEM IUIAHA JEUCTBHUW, aJE€KBATHO OLICHUBATHh
COOCTBEHHBIM BKJAJ B JIEATEIBHOCTh TPYNINbl, BBICTPAUBATH
KOMMYHHMKAaTHUBHOE B3aUMOJICCTBHE, YUUTHIBAsI MHEHUE OKPYKAIOLIHX.

8-i1 Ki1ace

K xoniy o0yuenusi B 8-M kJiacce npeamMeTHbIe pe3yiabTaThl HA 0a30BOM YpPOBHE
JOJIKHBI OTPaXkaTh C(HOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

e HCIIOJBL30BATh TIOHATHS: Macca U pasMepbl MOJICKYJ, TEIJIOBOE
JBIDKCHHE aTOMOB M MOJICKYJ, arperatHbleé COCTOSIHHS BEIEeCTBa,
KpUCTAJUTMYECKHE U aMOp(dHBIC Tejla, HACBIIICHHBIA U HEHACHIIIEHHBIN
nmap, BI@KHOCTh BO3JyXa, TeMIepaTypa, BHYTPEHHSS DSHEprus,
TEMJIOBOM  JBUTATEb, OJEMEHTAPHBIM  DJEKTPUUCCKUM  3apsij,
AJIEKTPUYECKOE TI0JIe, TMPOBOAHUKU W JIUDJIEKTPUKH, TTOCTOSHHBIN
ANEKTPUUYECKUI TOK, MArHUTHOE TIOJIE;

e pasnuyaTh SABJIEHUS (TEIJIOBOE paCIIMPEHUE U CHKaTHeE, TeIuionepeaaya,
TEIUIOBOE  paBHOBECHE, CMadyMBaHUE, KaNWUISIpHbIE  SBICHUS,
UcrapeHue, KOHICHCAIIHS, IUTaBJICHHE, KpUCTATA3AIIIS
(oTBepAeBaHUE), KUIIEHWE, TerUionepenada  (TEMIONPOBOIHOCTD,
KOHBEKIIHS, U3JIYYCHHE), DJIEKTPU3ALIMS TEJl, B3aUMOICHCTBHIE 3apsJIOB,
JeNCTBUS AIEKTPUUYECKOTO TOKa, KOPOTKOE 3aMbIKaHHeE,
B3aMMOJICHCTBUE MAarHUTOB, JIEWCTBME MArHUTHOTO TOJS  Ha
IIPOBOJAHUK C TOKOM, AJIEKTPOMATrHUTHAS WHIYKIKA) M0 OMHCAHUIO UX
XapaKTepHbIX CBOWCTB M Ha OCHOBE OIBITOB, JAEMOHCTPUPYIOIIUX
JTaHHOE (DPU3NUYECKOE SIBJICHUE;

e pAacMoO3HAaBaTh TMPOSBICHUE M3YYCHHBIX (U3UYECKUX SIBICHUH B
OKPYXAaIOIIeM MHpEe, B TOM uucie (U3UUECKHE SIBICHUS B TPHUPOJIE:
MOBEPXHOCTHOE HATSKEHUE U KalWJULSIPHBIE SIBICHUS B MPUPOJIE,
KpUCTaJUIbl B Tpupone, uznydenve CoiHla, 3aMep3aHUEe BOJOEMOB,
MOpckue Opusbl, oO0pa3oBaHHUE pOCHI, TymaHa, WHEs, CHEra,
ANEKTPUYECKHE SBIEHUA B aTtMocdepe, DdICKTPUUECTBO IKUBBIX
OpraHM3MOB, MAarHUTHOE TOjle€ 3emMiu, JApeid TMoIaCcoB, pPOJb
MAarHuTHOTO MOJsS JIJIsl )KU3HU Ha 3emiie, MOJIAPHOE CHUSIHUE, MPU 3TOM
NEPEeBOJIUTh  MPAKTHYECKYH 3ajadyy B y4eOHYIO,  BBIICISTH
CYIIIECTBEHHBIE CBOMCTBA (TpU3HAKN) (DU3UIECCKUX SIBICHHIA;

e ONWCHIBATh W3Y4YCHHBIC CBOWCTBA Tel W (PU3NYECKUE SBICHUA,
UCTIONB3Yd  (PU3MYeCKWe BEIWYMHBI (TeMIeparypa, BHYTPECHHSS
SHEPrusi, KOJMYECTBO TEIJIOTHI, yJeNbHAs TEMIOEMKOCTh BEIIECTBA,
ylaelibHasi TEIUIoTa IUIABJICHUS, YJeJdbHas TEIIoTa MapooOpa3oBaHUs,
ylelibHasi TEMIOTa CropaHus TOIUIMBA, KOA(P(UIMEHT MO0JIe3HOTO



NEUCTBUSL TEIUIOBOM MAIIMHBI, OTHOCUTEJIbHAs BIAXKHOCTb BO31yXa,
ANEKTPUYECKU 3apsij, CWiIa TOKa, »JJIEKTPUYECKOE HaIpsKEHUE,
CONMPOTHUBJICHUE MPOBOJHMUKA, YIEIbHOE COMNPOTUBJICHUE BEIIECTBA,
paboTa ¥ MOIIHOCTh IEKTPUUECKOr0 TOKA), IPU ONMUCAHUU MPABUIIBHO
TPaKTOBaTh  (PU3WYECKUH  CMBICI  HUCHOJIb3YEMbIX  BEJIMYUH,
0003HaYeHUs1 U €AUHUIIBI PU3NYECKUX BEJIMYUH, HAXOJIUTh (POPMYIIbI,
CBSA3BIBAIOIIME  JAHHYIO  (PU3WYECKYI0 BEIUYMHY C  JPYTrUMHU
BEJIMYMHAMH,  CTPOUTh  TrpauKd  U3YYEHHBIX  3aBUCUMOCTEHN
(du3nUeCKUX BETUYHH;

XapaKTepu30BaTh CBOWCTBA Tel, (DPU3MUECKUE SIBICHHUS U IPOLIECCHI,
UCIIOJIb3YS  OCHOBHBIE  TOJIOKEHUS  MOJIEKYJISAPHO-KHUHETUYECKON
TEOpUU CTPOCHMSI BEUIECTBA, MPHUHIMUI CYNEpHo3uluU Mmojed (Ha
KayeCTBEHHOM YPOBHE), 3aKOH COXpaHEHMs 3apsaa, 3akoH Oma s
ydyacTka Lenu, 3akoH J[xoynsa—JIeHna, 3aKOH COXpaHEHMs SHEPIUM,
IIPU 3TOM J]aBaTh CJIOBECHYIO (POPMYIHPOBKY 3aKOHA U 3aUCHIBATH €TI0
MaTEMaTUYECKOE BBIPAKECHUE;

OOBSCHATH (PU3MUYECKHEe MPOLIECCHl M CBOMCTBA Tell, B TOM YHCIE U B
KOHTEKCTE€  CHUTyalluid  MPaKTUKO-OPHUEHTHUPOBAHHOIO  Xapakrepa:
BBISIBJISITH PUYMHHO-CIICACTBEHHBIE CBA3HU, CTPOUTHh OOBsICHEHHE U3 1—
2 JIOTMYECKMX IIaroB ¢ OHopol Ha |—2 W3ydYEeHHBIX CBOWCTBA
¢usnyeckux sBICHUHN, PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;
pelmarb pacyeTHble 3aJayd B 2—3 JEHCTBHsI, HCIIONB3YS 3aKOHBI U
(GopMmynbl, cBsA3bIBaONIME (PU3MUECKHE BEIUUYMHBI: HA OCHOBE aHAIN3a
yCIIOBUS 334X 3alIUCBIBATh KPAaTKOE YCIIOBHE, BBIABISATH HEJIOCTATOK
JaHHBIX JUIs pelIeHUs 3a/layd, BBIOMpPATh 3aKOHbl U (HOPMYIIBI,
HEOOXOAMMBIE ISl €€ pELICHUs, MPOBOJUTH pacueThl U CPaBHUBATH
HOJy4YeHHOE 3HadeHHe (U3MYECKON BEJIWYMHBI C HU3BECTHBIMU
JAHHBIMU;

pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PEUIUTh IMPU IOMOIIU
(GU3NYEeCKUX METOJI0B, UCIOJIb3Yys OMMCAHUE UCCIIEIOBAHUS, BbIIEIATH
IPOBEPSEMOE IPEANOJIOKEHNE, OLEHUBATh IPABWIBHOCTh MOPsIKa
IIPOBEJICHUS UCCIIEA0BAHMS, 1€IATh BBIBOJIBI;

HOPOBOJUTH OMBITHl 10 HAOMIONEHUI0 (U3MUECKUX SBICHUH WIU
¢u3nyeckux CBOWCTB Ten (KaNmWUIApHBIE SIBJICHMS, 3aBUCHUMOCTD
JaBJIEHUS BO3[yXa OT €ro o0bema, TEMIEPATYpPbI, CKOPOCTH IpoIiecca
OCTBIBAaHHUS M HArpeBaHUs IPU HU3JIYYEHHHM OT LBETa H3JIy4arollei
(mornomampmieil) MOBEpPXHOCTH, CKOPOCTh HCHapeHuss BOABI OT
TEMIIEpPATyphl KUIKOCTU M IUIOIIAJHA €€ MOBEPXHOCTH, DJIEKTPU3ALIHS
TEl W B3aUMOJCHCTBUE 3JIEKTPUUECKUX 3aps0B, B3aUMOJIECHCTBUE
IOCTOSIHHBIX MarHUTOB, BU3yaJIM3al[isl MATHUTHBIX MOJE€H MOCTOSHHBIX
MarHuTOB, JEWCTBUSI MAarHUTHOIO TOJII HAa MPOBOJAHUK C TOKOM,
CBOICTBA 3JIEKTPOMArHuTa, CBOMCTBA 3JIEKTPOJBHUIaTENsl MOCTOSIHHOIO
TOKa): (OpMyIUPOBaTH MPOBEPSEMbIC MPEAINOIOXKEHUA, COOMpPATh



YCTAHOBKY M3 MPEJJI0KEHHOTO 000PYAOBaHUS, OMKUCHIBATH XOJ OIbITA
1 (OpPMYITHPOBATH BHIBOJIBI;

e BBIMOJHATH TPSMBIE HW3MEPEHUS TEMIIEPaTypbl, OTHOCUTEIHHON
BJIQXKHOCTU BO3/yXa, CHUJIbl TOKA, HANpPSKEHUS C MCIOJIb30BAHUEM
AQHAJIOTOBBIX MPUOOPOB U AATUUKOB (PHU3NUCCKUX BEIIMYWH, CPABHUBATH
pe3yiabTaThl  M3MEpPEeHUHM ¢  y4eToM  3aJlaHHOM  aOCOIOTHOM
MIOTPEITHOCTH;

e TMPOBOJUTH MCCJICIOBAHUE 3aBUCUMOCTU OAHOW (PU3MUECKON BEITMUUHBI
OT JIpyrod C UCIOJIb30BAHUEM TIPSIMBIX H3MEPEHHU (3aBUCHUMOCTh
COTNPOTHUBJICHUSI TIPOBOJIHUKA OT €ro JJIUHBI, IJIOIMIAJHN IOMNEePEeYHOTO
CEUYEHHUS U YJICIBHOTO COMPOTUBICHMS BEIIECTBA MPOBOJHUKA, CHIIbI
TOKa, WAYIIETO 4Yepe3 MPOBOJHHMK, OT HAIPSKCHHUS Ha TPOBOIHHKE,
UCCJIEJIOBAaHUE TIOCJIEAOBATEILHOTO W TapajuIeIbHOTO COCIMHEHUN
IIPOBOJIHUKOB): TIJIAHUPOBATHh KCCIIEOBaHUE, COOMpPATh YCTAaHOBKY U
BBITIOJTHATh U3MEPEHHUS, CACAYS MPEII0KCHHOMY TUIaHy, PUKCUPOBATH
pe3yabTaThl MOJYYCHHON 3aBHCUMOCTH B BUJIE TaOIHI] M T'padUKOB,
JienaTh BBIBOIBI 11O PE3yJIbTaTaM MCCIICI0BAHUS;

e TIPOBOAUTH KOCBCHHBIC H3MEpPCHUS (HHU3UYCCKUX BeIUYMH (yIeabHas
TEIJIOEMKOCTh BEIIECTBA, COMPOTHUBJIICHHWE TMPOBOJHUKA, padboTa U
MOIIIHOCTh 3JIEKTPUUYECKOTO TOKA): TUIAHUPOBATh U3MEPEHUs, COOUPATh
HKCIIEPUMEHTATBHYIO YCTAHOBKY, CJENys MPEI0KEHHON HHCTPYKIIUH,
Y BBIUMCIISITH 3HAUYEHUE BEJTUYHUHBL;

o coOmoaTh TMpaBWia TEXHUKM O€30MacHOCTH IMpu  pabore ¢
71a60paTOPHBIM 000PYI0BAHUEM;

e XapakTepU30BaTh MPUHIUIBI JCHCTBUS U3YYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOM Ha WX OMUCAaHUA (B TOM YHUCITE:
CUCTEMa OTOIUICHHUS JOMOB, TUTPOMETD, MapoBas TypOuHa, aMIepMeTp,
BOJIbTMETP, CUETUUK DJICKTPUUECCKON IHEPTUH, dIEKTPOOCBETUTEIbHBIC
IpUOOPHI, HarpeBaTeIbHbIC AIEKTPONIPUOOPHI (mpumepsl),
ANEKTPUUECKHUE TMPEAOXPAHUTENH, DICKTPOMATHUT, SJIEKTPOIBUTATENb
MIOCTOSIHHOTO TOKAa), HWCIOJIb3ySd 3HAHUS O CBOMCTBaX (HU3UYECKUX
SBJICHUI 1 HEOOX0oauMbIe (PU3NYecKre 3aKOHOMEPHOCTH;

e pAaCMO3HABaTh MPOCTHIE TEXHUYECKHUE YCTPOMCTBA U U3MEPHUTEIbHBIE
npuOOphl MO CXeMaM U CXEMaTUYHBIM pPHUCYHKaM (3KHUJKOCTHBIN
TEPMOMETP, TEPMOC, TICUXPOMETP, TUTPOMETP, IBUTATEIh BHYTPCHHETO
CropaHusi, PJIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMBI JIEKTPUICCKUX
Hene C MOCJIeNOBAaTeIbHBIM W MApPAUIEIbHBIM  COCTHMHCHHEM
AJIEMEHTOB,  pa3nuyas  yCIOBHbIE  OOO3HAYCHUS  DJIEMEHTOB
AJIEKTPUYECKUX LIETIEH;

e TPHUBOIUTHL TpUMEpPH (HAXOAUTh WHPOPMAIMIO O MpUMEpax)
MPAKTUYECKOTO HCIIOTB30BaHUS (QU3MUCCKUX 3HAHUU B MOBCEIHEBHOM
KU3HM JJ1s1 o0ecrieueHus: 0€30MacHOCTH Mpu oOpalleHuu ¢ npudopamu



Y TEXHUYECKUMHU YCTPOUCTBAMH, COXPAHEHUS 37J0POBbS M COOJIOCHUS
HOPM DKOJIOTUYECKOTO TOBEACHHS B OKPY>KaloIIel cpee;

e OCYIICCTBIISITh TIOWCK WHpOpMauu (PU3NIECKOTO COICpKaHUSI B
WHTCPHETE, Ha OCHOBE WMECIONIUXCS 3HAHUHW W TyTeM CpPaBHCHHS
JIOTIOJTHUTENIBHBIX MCTOYHUKOB BBIIEIATH HMH(POpPMAINIO, KOTOpas
SIBJISICTCS IIPOTHBOPEYNBOK WITM MOYKET OBITh HEJJOCTOBEPHO;

e WCIIOJNB30BaTh TPU  BBINIOJHEHWH YYCOHBIX 3aJaHWM  HAy4IHO-
NOMYJISAPHYIO JIUTEPaTypy (PU3UYECKOTO COMepIKaHMsI, CIPABOYHBIC
MaTepHalibl, pecypchl cetm  VHTEpHET, BIajaeTh MpPUEMaAMH
KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus WHGOPMAIMU W3 OJHOMN
3HAKOBOW CHCTEMBI B JPYTYIO;

e CO37aBaTh COOCTBEHHBIC NMHCHbMCHHBIC U KPATKHUE YCTHBIC COOOIICHUS,
0000mass uHpOpMaIMIO M3 HECKOJBKUX HCTOYHUKOB (DU3NYECKOTO
colepKaHWs, B TOM 4YHCJIEC NyOJUYHO TPEJACTABIATh PE3yJIbTAThI
NPOSKTHOW WJIM HCCIEAOBATCIbCKOW  JEATEIBHOCTH, TIPH  3TOM
IPaMOTHO WCIOJb30BaTh WM3YYCHHBIH TOHATHHHBIA ammapar Kypca
(U3HKH, COTTPOBOK/IATH BBICTYILICHUE MTPE3CHTAIINCH;

e TIPHW BBIMOJTHCHUH YUYEOHBIX IMPOCKTOB W HCCICAOBAHHMHA (U3HUCCKHX
IPOIIECCOB PACIIPEETSATh OOS3aHHOCTH B TPYIE B COOTBETCTBUU C
TIOCTaBJICHHBIMU 3aJ]a4aMH, CJICIUTH 32 BBIMIOJIHEHUEM TUTaHA JIEHCTBUH
U KOPPEKTHPOBATh €ro, aJcKBATHO OIICHWBATh COOCTBEHHBIM BKIIAJ B
JeSITeTbHOCTD TPYIIIIHI, BBICTPANBATh KOMMYHHUKAaTHBHOE
B3aMMO/ICHCTBHE, TIPOSBIISIS TOTOBHOCTH pa3periaTh KOHQIHKTHI.

9-i1 KJ1acC

K xoHIty oOyuenus B 9-M KJjiacce npeaMeTHbIE pe3yIbTaThl HA 6a30BOM ypOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

e HCHOJIB30BaTh TMOHATHA: CHCTEMA OTCUETa, MAaTepuaibHas TOYKa,
TPACKTOPHUS, OTHOCUTEIIBHOCTh MEXaHUYECKOTO JBHKEHUSI,
nedopmarus (ynpyras, IiiacTudeckasi), TpeHUe, IEHTPOCTPEMHUTEILHOE
YCKOPEHHE, HEBECOMOCTh M MEPErpy3KH, IEHTP TIKECTH, aOCOIIOTHO
TBEPIOE TENO, LEHTP TSHKECTH TBEPAOTO Tejla, PaBHOBECHE,
MEXaHMYeCKHe KOJIeOaHWs W BOJIHBI, 3BYK, HH(PA3BYK U YIBTPA3BYK,
3JIEKTPOMAarHUTHBIE BOJIHBI, IIKaja 3JIEKTPOMAarHUTHBIX BOJIH, CBET,
ONM30PYKOCTh M JAIbHO30PKOCTh,  CHEKTPHl  WUCIYCKAHWS U
norjomeHus, anbda-, 6era- U raMma-u3IydeHUs, U30TOIbI, sIepHas
JSHEPIreTHKA;

e pasnuyaTh SIBJIEHUS (PABHOMEPHOE U HEPABHOMEPHOE MPSIMOIMHEHHOE
JBUKEHHE, PABHOYCKOPEHHOE MPSIMOJIMHEHHOE IBUXXEHUE, CBOOOIHOE
MajeHue  TeJl, PAaBHOMEPHOE  JBHXKEHHE MO  OKPYKHOCTH,
B3aUMOJICHCTBHE TE€J, PEAKTUBHOE [BIKEHHE, KoJjebaTeabHOe



JIBUKEHUE (3aTyXalollMe M BbIHYXICHHbIE KOJeOaHMs), PE30HaHC,
BOJHOBOE  JBW)KCHHME,  OTpPaXEHHWE  3ByKa,  NPSIMOJIHHEHHOE
pacrpocTpaHeHHe, OTpaKEHHWE U MPEOMJICHHE CBETa, IOJHOE
BHYTPEHHEE OTpa)KCHHE CBETa, pa3joXKeHHe Oeloro CBeTa B CIEKTP U
CIIO)KCHHE CIIEKTPAIBHBIX IIBETOB, IUCIEPCUs CBETA, €CTECTBEHHAS
pPaZMOaKTUBHOCTh, BOSHUKHOBEHHE JIMHEHYATOTO CIIEKTpa M3ITYUICHHUS)
0 OIUCAaHUIO WX XapaKTEePHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3MUecKoe SBICHUE;

e pacro3HaBaTh TIPOSIBIICHHE W3YYCHHBIX (PU3NYECKUX SBICHUA B
OKpy)XaromeM Mupe (B TOM 4ucie (QU3UYECKHE SIBICHUS B MPHUPOJIE:
NpUIMBBL W OTJIHMBBL, JBIKeHHE TutaHeT COMHEYHOH CHCTEMBI,
PCaKTHUBHOE [IBIKEHHE JKUBBIX OPTaHU3MOB, BOCIPHITHE 3BYKOB
KUBOTHBIMH, 3€MIIETPSICEHHE, CEHCMHYECKHE BOJHBI, I[yHAMH, 3XO,
[[BETA TEJ, ONITUYCCKUE SBIICHUS B MPUPOJIC, OMOIOTHUECKOE JICHCTBHE
BUAMMOTO, yIbTPa(QHOIETOBOTO M PEHTTCHOBCKOT'O H3IIyYCHHUH,
€CTECTBEHHBI  paJMOaKTUBHBIM  (OH,  KOCMHUYECKHE  JIyYH,
paZMOaKTUBHOE H3JIYYCHHE TMPHUPOJHBIX MHUHEPAJIOB, JICHCTBUE
pPaZlMOaKTUBHBIX W3Iy4YeHUH HA OpPraHW3M YeENOBEKa), MPU ITOM
NePEeBONTh  MPAKTUYECKYIO 3a7ady B  y4eOHYIO,  BBIICIATH
CYIIECTBEHHbIE CBOMCTBA (PU3HAKK) (PU3NUECKUX SIBIICHUIA;

o ONKCHIBATH M3yYCHHBIE CBOWCTBA Tel U (U3NYECKHE SBICHUS,
UCTIONB3YS (PU3MUYECKHE BENWYHMHBI (CPEIHAS M MTHOBEHHAs CKOPOCTb
Tella TpPU HEPAaBHOMEPHOM JIBIKEHHMHU, YCKOPEHHE, IepeMelleHHE,
MyTh, YTJIOBasi CKOPOCTb, CHJIA TPEHHUSI, CHJIa YIIPYTOCTH, CUJIa TSKECTH,
YCKOpPEHHE CBOOOIHOTO MaJeHUs, BEC Tella, UMITYJIbC TeJa, UMITYJIbC
CHJIBI, MEXaHWYecKass padoTa W MOIIHOCTb, MOTEHIMAIbHAs SYHEPIUs
TeNa, MOJHATOTO Ha/l TOBEPXHOCTBHIO 3eMJIH, TIOTCHIMANIbHAS SHEPTHS
C)KaTOW TPYXKHUHBI, KUHETHUYECKAas DSHEPrusi, IOJHAas MeXaHH4YecKas
DHEPTHUs, MEPUOJ] M YacToTa KojeOaHWid, JIMHA BOJIHBL, I'POMKOCTH
3ByKa M BBICOTA TOHA, CKOPOCTh CBETa, IOKa3aTeib MPeIOMIICHHUS
Cpelbl), TpU OMHUCAHUU TPABUIBHO TPAKTOBATh (PUIUUYECKHI CMBICI
UCTOJb3YEMbIX BEJIMYMH, OOO3HAYeHHs] U €AMHULBI (U3HUECKUX
BEJIMYUH, HAaXOOUTh (POPMYJIbI, CBSA3BIBAIOIIME JAHHYIO (PU3NYECKYIO
BEJIMYUHY C JPYTUMH BEIMYMHAMHU, CTPOUTH TpaQUKU H3YUECHHBIX
3aBHCUMOCTEH (PU3MUECKUX BEIUYUNH;

¢ XapaKTepu30BaTh CBOWCTBA TeJ, (PU3MUECKUE SIBICHUS M MPOLECCHI,
UCTIOJIB3YsI 3aKOH COXPAHEHUS] SHEPTUH, 3aKOH BCEMHPHOTO TSATOTEHUS,
OPUHIUI CYNEPHO3UINH CHJI, IPUHLUI OTHOCUTeNnbHOCTH [anuies,
3akoHbl HpIOTOHA, 3aKOH COXpaHEHUS! UMITYJIbCaA, 3aKOHBI OTPAKEHUS U
NpEeIOMJICHHUS] CBETa, 3aKOHBI COXPAHEHHUS 3apsl0BOTO M MAacCOBOTO
YuceNl TMpHU SACPHBIX pEaKUUAX, MPH DTOM J1aBaTh CIIOBECHYIO
GopMynUpOBKY 3aKOHAa U  3alUChIBAaTh €ro0  MaTeMaTHYeCKOe
BBIPAKCHHUE;



o OOBACHATH (PU3MUYECKHE MPOLIECCHl M CBOMCTBA TEJ, B TOM YHCIE U B
KOHTEKCT€ CHUTyalluid  MpPaKTHKO-OPUEHTUPOBAHHOIO  XapakTepa:
BBISIBJISITh IPUYMHHO-CIIEACTBEHHBIE CBA3U, CTPOUTHh OOBSICHEHUE U3 2—
3 JIOrMYeCcKMX IIaroB C ONOpPOM Ha 2—3 W3Y4YEHHBIX CBOWCTBA
(¢u3nuecKuXx sBICHUN, PU3NUECKUX 3aKOHOB MM 3aKOHOMEPHOCTEN;

e pelaTh pacyeTHble 3ajauyu (omMparoluecs Ha cuctemMy u3 2-3
YpaBHEHMI), HCMOIB3YyS 3aKOHbI U  (OPMYJbI, CBA3BIBAIOIIUE
¢u3nueckre BeIMYMHBI: HAa OCHOBE aHalIM3a YCJIOBUSA 3a7aud
3aMMChIBaTh  KPAaTKOE YCJIOBHE, BBISBIATh HEAOCTAIOIIME  WJIU
U30bITOYHBIE JJAaHHbIE, BHIOMpATh 3aKOHBI U (POPMYIIBI, HEOOXOIUMBIE
JUISL pellleHHs, TMPOBOAUTH pacyeTbl U OLIEHUBATh PEATMCTHYHOCTH
MOJIYYEHHOT'0 3HaY€HUs PU3NYECKON BETUUNHBL

e Dpacmo3HaBaTh MNPOOJEMBbI, KOTOPbIE MOXHO PEIIUTh MPU MOMOIIU
(Gu3MUeCKUX METO/OB, HCMOJb3Ysl OMUCAHUE MCCIET0BAHUS, BBIICISTh
poBepsieMoe TMPEANOJ0KEHUEe, OIEHUBATh MPABWIBHOCTh MOPSIKa
NPOBEJICHUS HUCCJENIOBAaHUS, J€NaThb BbBIBOJABI, HHTEPIPETUPOBATDH
pE3yNbTaThl HAOIIOICHUI U ONIBITOB;

e TPOBOAUTH OMNBITHI MO HAOMIOACHUIO (DUINYECKUX SBICHUN WU
¢u3nuecKkrx CBOMCTB Tel (M3ydeHue BToporo 3akoHa HeloToHa, 3aKoHa
COXpaHEHUsl YHEPrUH, 3aBUCUMOCTb NEpHOJa KoJeOaHUI NpYyKUHHOTO
MasiTHUKA OT MacChl I'py3a U KECTKOCTHU IIPYKUHBI U HE3aBUCUMOCTb OT
aMIUINTYJIbl MalbIX KoJieOaHUH, NPSIMOJIMHEWHOE pPaclIpoCTpaHEHHE
CBETa, pa3jokKeHHe Oeloro cBeTa B CIEKTp, H3YYEHHE CBOICTB
n300pakeHus B INIOCKOM 3€pKaJie U CBOMCTB M300pakeHUs NpeIMETa B
cobuparolel T1H3€e, Ha0II0ACHNE CIUIONIHBIX U JTMHENYaThIX CIIEKTPOB
U3JIy4YEHHsI): CaMOCTOSITENIbHO COOUpaTh YCTAHOBKY M3 HU30BITOYHOTO
Habopa 00OpynOBaHUS, OMUCHIBATH XOJ OIBITAa U €ro pe3yJbTaThl,
(opMyIupPOBaTH BBIBOJBL;

o MPOBOAUTH IpPU HEOOXOIMMOCTH CEpPHUI0 MpPSIMBIX H3MEpPEHUH,
OmpeneNsisi CpelHee 3HaueHHe u3MepsieMOod BeauuuHbl ((HokycHoe
paccTosiHEEe coOHMparomieil JMH3bI), OOOCHOBBIBATH BBIOOpP crocoba
u3MepeHus (M3MEepUTEIHLHOTO PUOopa);

o TMPOBOJUTH HCCIEAOBAHNWE 3aBHUCUMOCTEM (PU3NUECKHX BEIMYUH C
UCIOJIb30BAHUEM MPSMBIX U3MEPEHUN (3aBUCUMOCTD ITyTH OT BPEMEHH
IpY PaBHOYCKOPEHHOM JBHKEHUHU 0€3 HayalbHOW CKOPOCTH, Mepruoaa
KOJIeOaHMI MaTeMaTHYECKOr0 MasiTHUKA OT JJIUHBI HUTH, 3aBUCHUMOCTH
yria OTPaK€HMsI CBETa OT yrja MaJeHMs U yria MpeIoMIIEHUs OT yria
naZeHus1): IUIAHWPOBAaTh MCCIIEIOBAHUE, CAMOCTOSTENIBHO COOMpaTh
YCTaHOBKY, (UKCHUPOBATh pE3yJbTaThl MOJYYEHHOW 3aBHCHUMOCTHU
(¢u3nyecKnux BEIMUMH B BUAE TAOIUIl U TpadHKOB, J€IaTh BHIBOABI MO
pe3ysbTaTaM UCCIIEIOBAHUS;

o IPOBOAUTH KOCBEHHBbIE H3MEPEHHsI (PU3NYECKUX BEIMYUH (CperHss
CKOPOCTh W YCKOPEHHE Tela IpU PABHOYCKOPEHHOM JIBH)KCHHH,



YCKOPEHHE CBOOOHOrO MaJIeHUs, KECTKOCTh MPYKUHBI, KO3()PUIuEeHT
TPEHMSI CKOJIbKEHHSI, MEXaHUYEeCKas paboTa M MOLIHOCTb, YAaCTOTA W
NepuoJ KojeOaHWM MaTeMaTHYecKOro M MPYKUHHOIO MAasTHUKOB,
onTHYECKasl cuja coOuparomeid JUH3bI, pPaAuOaKTUBHBIM (OH):
IUTAHUPOBATh U3MEPEHUS, COOMPATh SIKCIEPUMEHTAILHYIO YCTAHOBKY U
BBIMIOJHATh ~ M3MEPEHUs, Cleays MNPeUIOKEHHONM  HHCTPYKIUH,
BBIUMCISATh 3HAYEHHE BEJIMYMHBI M aHAJIM3UPOBATH IOJYYEHHBIE
pEe3yNbTaThI C YYETOM 3aJaHHOM MOTPEIIHOCTA U3MEPECHUN;

coOnoaTh MpaBuia TEXHUKM O€30MacHOCTH IMpu pabore ¢
1ab0paTOpHBIM 000PYI0BAHHUEM;

pa3nuyaTh OCHOBHBIE MPU3HAKA HM3YYEHHBIX (DU3UUYECKUX MOJCIICH:
MaTepHualibHas TOYKa, a0CONIOTHO TBEPJOE TEJO, TOUEUHBIM MCTOYHUK
CBEeTa, JIyd, TOHKas JIMH3a, IUIAHETapHash MOJENIb aToMa, HYKJIOHHAs
MOJIeNTb AaTOMHOTO S]1pa;

XapaKTEepU30BaTh TMPHUHIUIIBI JICUCTBUA U3YYCHHBIX NPUOOPOB W
TEXHUYECKUX YCTPOWCTB C OMOPOM Ha UX OMUCAaHUA (B TOM YHUCIE:
CIUJOMETp, JATYUKHU TIOJIOKEHHUSI, PACCTOSTHUS U YCKOPEHHUSI, paKeTa,
9XOJIOT, OYKH, NEPUCKOI, QoToanmnapar, OINTHYECKUE CBETOBOJBI,
CHEKTPOCKOM, JI03UMETp, KaMmepa BuiibcoHa), MCHONB3ysd 3HAHUS O
CBOMCTBaX (QU3WYECKUX SBIEHUH U HEOoOXOAUMble (PU3HUECKHE
3aKOHOMEPHOCTH;

UCIIOJIb30BAaTh  CXEMbl W CXEMaTUYHbBIE PHUCYHKHM  HM3YYEHHBIX
TEXHUYECKHUX YCTPOMCTB, U3MEPUTEITBHBIX npuOOpoB U
TEXHOJOTUYECKUX TPOIECCOB IMPHU PEHICHUU YYEOHO-TIPAKTHUUECKUX
3a/lay, ONTHYECKUE CXEMBI JJIA TOCTPOCHUS M300pPKEHHUM B TIIOCKOM
3epKalie ¥ coOuparoie JMH3e;

OPUBOJIUTH TpUMEphl  (HAXOAUTh HMHGPOPMALMIO O TpUMEpax)
IPAKTUYECKOTO MCIIOJIB30BaHUS (PU3NUYECKUX 3HAHUU B MOBCEIHEBHOM
KU3HM 7151 o0ecrieueHus: 0€30MacHOCTH Mpu oOpaleHuu ¢ mpudbopamu
U TEXHUYECKUMU yCTPOUCTBAMHU, COXPAHEHUSI 3J0POBbs U COOIIOICHHUS
HOPM 3KOJIOTMYECKOT0 NTOBEACHMS B OKPYKAIOILEH CPEE;
OCYIICCTBJISITh TOUCK HHPOpMAUU (PUINIECKOTO COIEpKAHUSI B
UHTEpHETE, CaMOCTOSITeNbHO (OPMYNHpYs IOUCKOBBIM  3ampoc,
HAaXOJIUTh MYTH  ONPEIENICHHUS]  JIOCTOBEPHOCTH  MOJYYEHHOM
uHpOpMAIMK HAa OCHOBE HMMEIONIUXCS 3HAHWN M JOMOJTHUTEIBHBIX
UCTOYHUKOB;

UCIIOJIb30BaTh MpPU  BBIMOJIHEHWM  Y4YEOHBIX 3aJaHUd  HAy4YHO-
NOMYJISIPHYIO  JIUTEPaTypy (DU3UYECKOTO CoNepKaHus, CIPaBOYHBIC
Marepuaibl, pecypcbl ceTtd VHTepHeT, BiIaneTb NpUEMaMu
KOHCIIEKTHUPOBAHUS TEKCTa, MpeoOpa3oBaHus WHGOPMAIMH U3 OJTHOMN
3HAKOBOW CUCTEMBI B JPYTYIO;

CO37aBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOILIEHHSI HA OCHOBE
MH(pOpMALIMN U3 HECKOIBKUX UCTOYHUKOB (PU3MUECKOTO COJICPIKAHUS,



myOJIUYHO

[IPEICTABIATH
HCCIIEI0OBATEIBbCKON AEATEIBHOCTH, IIPU 3TOM I'PAMOTHO UCIIOIb30BaTh
M3YYEHHBId TMOHATUWHBIA ammaparT U3y4aeMoro paszaena (U3NKd U
COTNPOBOXK/IaTh BBICTYIUICHHE MpPE3CHTAIMEN C y4eTOM OCOOCHHOCTEH
ayIUTOPUN CBEPCTHUKOB.

TemaTnyeckoe NIIAHUPOBAHUE

pE3yNbTAThHI

MIPOEKTHOMN 1580071

/- Kkaace
HaumenoBa | KoauvecTBo 4yacoB
DJIEKTPOHHBbIE

HUe

Ne A31CIIOB 1 (mndpoBbIe)

w/m | P Beer | Kourpoann | IIpakTHyeck | ogpazopaTenbHble
Tem 0 bie paGoThl | He PaboThl | pecypeni
MPOrpaMmblI

Paznen 1. ®u3uka u ee posib B IO3HAHUM OKPYKAIOIIEr0 MUpPa

bubnnorexka ®I'UC
duszuka — «MOJ mkonay —
1.1 |mayka o 2 lesson.academy-
IPUPOJIC content.myschool.edu.ru/
03/07
dusuka, 7 Kiacc,
OIr'AOY 11O
dusngeckne
1.2 2 1 «AxagemMus
BEJIMUNHEI
MuHnpocBemeHus
Poccuny
EctecTBeHHO
13 -HAy4HBIN 9 1
METOJ]
[MO3HAHUSI
Uroro no pazneny | 6

Pa3z[e.11 2. HepBOHa‘laJILHbIe CBCICHUA O CTPOCHHUN BCIIECTBA

2.1

Ctpoenue
BEIIIECTBA

1




JIBuxkeHue u
B3aHMMO/JICHUCT
BHE€ YaCTHIL
BCILIECTBA

2.2

ArperarHbie
2.3 | cocTosiHuA 2
BEILECTBA

Uroro no pazneny | 5

Paznen 3. JIBU:keHHe U B3aMMO/IeliCTBHE TeJl

MexaHu4deck
3.1 3
o€ IBUKEHUE
HNuepuus,
3.2 |macca, 4 1
IUIOTHOCTDH

Cuna. Bunper
CHII

3.3 14 1 2

Uroro no pazneny | 21

Paznen 4. JlaBjieHue TBePABIX TeJI, KUIAKOCTE U ra3oB

JlaBnenue.
ITepenaua
JTaBJICHUS
4.1 | TBepaABIMH 3
TEJIaMH,
KUJIKOCTSIMH
U Ta3aMu

JlaBneHnue
KUJIKOCTH

4.2

AtmocdepHO
¢ JIaBJICHHE

4.3

JeuctBue

JKUJIKOCTH U
4.4 |ra3a Ha 7 1 3
OTPY>KECHHO
€ B HUX TEJIO

Utoro o pazmeny | 21

Paznen 5. PaGora u MmomHocTh. JHEprus




51 Pabora u 3 1
MOIITHOCTh
59 IIpoctslie 5 1
MEXaHHU3MBI
53 MexaHnyeck 4 1 1
ast PHEPTUs
Uroro no pazneny | 12
[ToBTOpEHUE 3
OBIIEE
KOJIMYECTBO
YACOB I10 68 3 12
I[TPOTPAMME
8-it kiace
e HaumenoBanu | KosinuecTBo 4acoB DJIeKTPOHHbIE
/' € pa3ejioB (mudpoBbIe)
W rem Beer | Kontpoubn | IIpakriyec | ogpazopatennubie
n nporpamMmbr | © bie paGoTbl | Kie padoThl | pecypenl
Pa3zpnen 1. TermuioBbie ABJIEHUSA
bubnuoreka ®I'MC
1 Ctpoenue u «Mos mkosnay —
1‘ CBOICTBa 7 lesson.academy-
BEIIECTBA content.myschool.edu.ru/
03/08
dusmka, 8 kacc,
1. | TenoBeie OTAOY IO
2 | npoueces: 21 1 5 «AxagemMus
MuHnpocBeeHus
Poccumn»
Utoro o pazaeny 28

Pa311e.11 2. :‘)JICKTpI/I‘leCKI/Ie U MarHuTHbIC SABJICHUSA




DIIEKTpUYECKHUE
3apsiyibl.

2. |3apsKeHHbIe

1 |rTenau ux
B3aUMOJIEMCTBHU
e

IlocTossHHBIN
anektpuueckuit | 20 1 7
TOK

N

N

MaruauTtHbie
SIBJICHUSA

w

DJIEKTpOMAarHu
THast MHIYKIUS

NN

Uroro no pazneny 37

[ToBTOpEHUE 3

OBILEE
KOJIMYECTBO
YACOB [0
[IPOTPAMME

68 3 14,5

9-i1 KJ1acc

No Haumenopanu | KOJM4€ECTBO 4acoB DJIeKTPOHHBIE

11/- € pa3esioB KoHTpo.n (uudposbie)

o | TeM Bce HbIC IpakTiec | ogpaszosarenbHbie
nporpammbr | IO padoThI KHe padoThI | necypeb

Pa3zgea 1. Mexanudeckue IBJICHUSA

buommuorexa ®TUC
1 BIDKCHUE U «Mos nIkoiay —
e 10 1 lesson.academy-

1 |cmocoOsl ero
OIMCAHHS content.myschool.edu.ru
/03/09

Mexaanueckoe

1. |Bzaumoneiicts | 20 1 3 dusnka, 9 kiacc,




2 |wme Ten OI'AOY AIIO
«Axagemust
MunnpocseleHus
Poccun»

1. |3akoHbI 10 3

3 |coxpaHeHUs

Uroro no pazneny | 40

Pa3zgesa 2. Mexanudeckue

KO0JIC0OAHUA U BOJTHBI

2. | Mexanunueckue

7 3
1 |xonebaunus
2. | Mexanunueckue 3 1 3
2 | BOJHBI. 3BYK
Uroro nmo pazneny | 15

Pa3nen 3. DiaekTpoMariu

THO€ IM0JI€ U JJICKTPOMATIrHUTHBLIEC BOJTHBI

DJIEKTpOMAarHu

3. | THOE mOJNIE U 6 2

1 |snekTpoMarHut
HBIE BOJIHBI

Hroro mo pazneny 6

Pa3nen 4. CBeToBBIC SIBJICHUSA

4 3aKOHBI

1' pacripocTpaner | 6 2
1Sl CBETA

4 JIUH3EI 1

2' OIITUYECKUE 6 3
puOOpbI
Paznoxxenue

4,

3 Oenoro ceetaB | 3 2
CIIeKT]

Uroro no pazneny | 15

Pa3nen 5. KBantoBble IBJIeHUS

5 Ucnyckanue n

1' MOTJIOIICHHE 4 1

CB€Ta aTOMOM




5. | CtpoeHue

6 1
2 |aTOMHOTO siJipa
5. |SnepHsbie 7 1 1
3 |peakuu

Uroro no pazneny | 17

Pa3nen 6. [loBTOpUTEIBLHO-0000 1AM MOIYIb

IToBTOpEHUE U
00001IeHne

coaepKaHus 9 2
Kypca QU3nKu
3a 7-9-1 xiacc

Uroro no pazneny 9

OBILEE
KOJIMYECTBO
YACOB I10
[IPOTPAMME

102 3 27
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