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MNOACHUTEJIBHASA 3AIINCKA

[IporpaMmMa 10 ¢u3MKEe HA YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHWUs
COCTaBlicHa Ha OCHOBE TIOJIO)KEHWH W TpeOOBaHHWI K pe3ylbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOM 00pa3oBaTENbHON MpPOrpaMMBbI, MPEACTABICHHBIX B
OI'OC OO0Q, a Takxke ¢ yu€toM (heaepanpHOl pabodeit mporpaMmbl BOCIUTAHUS U
Konnenmuu npenogaBanust yaeoHoro npeamera « Dusznkay.

Copnepxanue mnporpamMmbl MO (GU3MKE HAMpaBlieHO Ha (OpMHUpPOBAHUE
€CTECTBCHHO-HAYYHOH TPaMOTHOCTH OOYYalONIMXCS W OpPTaHHU3AII0 W3YyYCHUs
¢u3MKN Ha JAEATETbHOCTHOW OCHOBe. B mporpamme mo Qusuke y4HTHIBAIOTCS
BO3MOKHOCTH y4yeOHOro mpeamera B peanusanuu TpedoBanuii ®I'OC OO0
TUTAHUPYEMBIM JTMYHOCTHBIM U METaNpeAMETHBIM pe3yJibTaTaM 00yUeHHUs, a TaKkKe
MEKIPEAMETHBIE CBS3U €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX MPEIMETOB Ha YpOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

OobpazoBaTenbHas mporpamMmma yaeOHoro mpenMera « Ou3nuka» peannsyercs ¢
MCIIOJIb30BaHWEM OO0OPYJIOBaHMS IIEHTpa OOpa30BaHUS €CTECTBEHHO-HAYYHOU M
TEXHOJIOTHMYECKON  HampaBieHHOCTH  «Touka  pocta».  Mcmombp3zoBanue
o0opynoBaHus LEHTpa €CTECTBEHHO-HAY4YHOMH U TEXHOJIOTMYECKON
HanpaBiieHHOCTH « Touka pocTa» MO3BOJISET CO3/1aTh YCIOBHUS:

- g oOecrniedeHus: A(PPEKTUBHOrO JOCTHXKEHUS  00pa30oBaTeNIbHBIX
PE3yIbTAaTOB O0YYAIOIIMMICS 110 MpOoTrpamMme yaeOHOTo npeamera « Du3uka

- JUIsl yT1yOnEHHOTO U3yUeHus IpeameTa

- ans  QOpMHUpPOBaHUS M300PETATEIHCKOTO, KPEAaTMBHOIO, KPUTUYECKOTO
MBIIIJICHUS, Pa3BUTUA (DYHKIIMOHATILHONW TPAMOTHOCTH y OOYYaroIIHUXCs, B TOM
YUCJIE €CTECTBEHHOHAYYHOU U MAaTEMaTUYECKOM.

[MuppoBas nabopaTopusi KapAUHAIbHBIM 00pa30M HU3MEHSET METOIUKY U
COJIep’)KaHWE  DKCIEPUMEHTAJbHOW  JEATENIbHOCTH W TOMOTaeT  PEeUIUTh
BhINICTIEpeunciieHHble  mpoOnembl. [llupokuii cnekTp nHUQPOBBIX IaTYHKOB
MO3BOJIAET YYaIIUMCSl 3HAKOMHUTBCS C MapaMeTrpamu (PU3MUECKOTO IKCIIEPUMEHTA
HE TOJBKO Ha KaueCTBEHHOM, HO M Ha KOJMYECTBEHHOM ypoBHe. C MOMOIIBIO
1 poBoil 1ab0paTopur MOXKHO TPOBOJIUTH AJTUTEIBHBIM AKCIEPUMEHT N1aXe B
OTCYTCTBHH dKcTiepuMeHTaTopa. [Ipu sToM n3Mepsiembie JaHHBIC U PE3YJIbTAThI UX
00paboTKN 0TOOpaXKarOTCsl HEMOCPEJCTBEHHO Ha IKpaHe KoMITbloTepa. B mporiecce
(bopMHUpOBaHUS DKCHIEPUMEHTANBHBIX yMEHUN MO0 (U3UKE YYAIIMIACS YUUTCS
MPEACTABIATh HHGOPMAIHIO 00 MCCICIOBAHUU B YETHIPEX BUIAX: B BEPOATHHOM:
OMHCHIBATh OKCIEPUMEHT, CO3[aBaTh CIIOBECHYIO MOJIENbh DJKCIEPHUMEHTa,
(¢uKCHpOBaTh BHUMAHNE HA U3MEPSIEMBIX (PU3NICCKUX BEIMIMHAX, TEPMUHOJIOTHH;
B TAaOJIMYHOM: 3amlOJHATH TAOMUIBl JAHHBIX, JIEKAIIUX B OCHOBE IMOCTPOCHHS
rpadgukoB (MpU 3TOM y Y4YalIMXCsl BO3HHUKAET MEPBHUYHOE IMPEICTABICHHE O
MaciTabax BeJIMYuH); B rpadUuecKoM: CTPOUTh IpauKH MO TaOJIUYHBIM JaHHBIM,



YTO MO3BOJISIET MEPEUTH K BBIABIKEHHUIO THUIIOTE3 O XapakTepe 3aBUCUMOCTH
MEXIy (QU3NYECKUMHU BEIMYMHAMHM  (IIpM  3TOM  YYHUTENIb  IOKa3bIBacT
IPEUMYILECTBO B BU3yaJU3alllU 3aBUCUMOCTEN MEX/1y BEJIMUYNHAMU, HATJISJHOCTh
U MHOTOMEPHOCTb); B AHAJUTUYECKOM (B BHUJE MAaTEMaTUYECKUX YpaBHEHUM):
IPUBOIUTh MAaTEMAaTUYECKOE OIKCAHUE B3aUMOCBA3H (U3NYECKUX BEIUYHH,
MaTeMaTHueckoe 00001eHre NoMyuyeHHBIX pe3yabTaToB. Ludpossie maboparopun
MO3BOJIIIOT CYUIECTBEHHO 3KOHOMHUTbH BpEMs, KOTOPOE€ MOXHO IOTpPaTUTh Ha
(opMuUpOBaHHE UCCIEAOBATEIbCKAX YMEHUN YYallUXCs, BBIPAKAIOLUIUXCA B
CJIEIYIOIUX NENCTBUSAX: OnpeaeeHue poOJIEMBI; [IOCTaHOBKA
MCCJIEI0BATENbCKON 3a7aud; IUIAHUPOBAHUE, PELIEHUE 3aJlay, BBIIBH)KCHHE
TUIIOTE3, IOCTPOCHUE MOJEIIEH, SKCIIEPUMEHTaIbHAsl TPOBEPKA TMIIOTES.

[Iporpamma no pu3uke ycTaHaBIMBAET paclpeeseHue yueOHOro MaTepuana
o rogam oOydeHus (1o KjaccaM), IpeajaraeT NpuMepHy0 MocIeq0BaTeIbHOCTh
U3Y4YEHUs TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTUSA NPEIMETHOIO COJEpKAHUS U
yu4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcsl.

[TporpamMma 1o ¢usuke paszpaboTaHa C LEIbI0 OKa3aHUA METOAMYECKOM
MTOMOILY YYUTEIIO B CO3/IaHNU pabodeil mporpaMMbl IO y4eOHOMY MPEAMETY.

®u3rka SABISETCA CHUCTEMOOOPA3YIOIIUM Il  €CTECTBEHHO-HAYYHBIX
y4eOHBIX MIPEIMETOB, IIOCKOJIBbKY (PU3HUECKHE 3aKOHBI JIeXKAT B OCHOBE IPOILIECCOB
U SBIICHWM, M3y4aeMbIX XUMHEH, OWOJOTHEH, acTpoHOMHUEH W (HU3NUSCKOU
reorpaduei, BHOCUT BKJIaJ B €CTECTBEHHO-HAYYHYIO KAapTUHY MHpa,
MpeoCTaBsieT HauboJiee SICHbIE OOpasibl MNPUMEHEHUS HAy4YHOro MeTojAa
MO3HAHUS, TO €CTh CII0CO0A MOTYYEHUS! JOCTOBEPHBIX 3HAHUI O MUPE.

Onna w3 rIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHHUS B CTPYKTYpE OOIIETro
o0Opa3oBaHMsI COCTOUT B (POPMUPOBAHHUU ECTECTBEHHO-HAYYHOW TI'PAaMOTHOCTH U
MHTepeca K HayKe y 00yJaromxcsl.

WN3yyenne ¢u3nku Ha 0a30BOM ypOBHE TMPEANOJAraeT OBJAJICHUE
CIEYIOIIMMUA KOMIETEHTHOCTSIMH, XapaKTePU3YIOIIUMH €CTECTBEHHO-HAYYHYIO
IPAaMOTHOCTB:

e HAy4YHO OOBSCHATH SIBJICHUS;

e OLEHUBATHh U TOHUMATh OCOOEHHOCTH HAYyYHOT'O UCCIEAOBAHMUS;

e HHTEpPHPETUPOBATH  JaHHbIE M  HUCIOJb30BAaTh  HAYYHBIE
JI0Ka3aTeJIbCTBA JUIs OJyYEHHUS BBIBOJIOB.

[lenn w3yueHus (UMK Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
onpenenensl B Konuenuuu mnpenogaBaHus yudeOHoro mnpeamera «®Pusnka» B
oOpa3oBarenbHbIX opranusanusax Poccuiickoit  ®enepanuu, peamu3yronmx
OCHOBHBbIE  001Ie00Opa3oBaTeIbHbIE MPOTPaMMbl, YTBEPKIAEHHON pElIeHHEM
Konnernn MunucrepcerBa npocsemienus Poccuiickoin @enepanuu (MpoToKoJ OT 3
nexadps 2019 r. Ne [1K-48H).

eau udyyenus Gusuku:



e npuoOpeTeHrne MHTepeca M CTPEeMIICHHUS O0yJarOMMXCsl K HAyYHOMY H3YYEHHUIO
NPUPOJIBI, PA3BUTHE MX UHTEIUIEKTYAIBHBIX M TBOPUECKUX CIIOCOOHOCTEHH;

® Da3BUTHE TMPEACTABICHUNA O HAYYHOM METOJEe TNO3HAaHUSA U (HOpPMHUPOBaHUE
UCCIIEZI0BATEIBCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;

e (opMupOBaHHE HAYYHOTO MHUPOBO33PEHHS KaK pe3yabTara H3y4eHHUS OCHOB
CTpOEHUs MaTepuu U QyHAAMEHTAIBHBIX 3aKOHOB (PU3UKU;

e (QopmupoBaHue mnpeacTaBICHU O poiud GU3UKK IS Pa3BUTHS  JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHIA;

® pa3BHUTHE MPEACTABICHUI O BO3MOXKHBIX cepax Oymaymel mpodeccroHambHON
NESITENbHOCTH, CBSI3aHHOM C (PU3UKOM, TOATOTOBKA K AaJIbHEUIIEMY 00YUEHHIO B
ITOM HAaIPaBJICHUH.

JlocTkeHnue 3TUX 1efiel MporpaMMbl 10 (pU3UKE HAa YPOBHE OCHOBHOTO OOIIETro

oOpa3oBaHusi 00€CTICUNBACTCS PEIICHUEM CIIETYIONTUX 3a/1a4:

e TpuOOpeTeHNEe 3HAHWH O TUCKPETHOM CTPOSHUH BEIIECTBA, O MEXaHWYECKHX,
TETUIOBBIX, AJICKTPHUECKIX, MATHUTHBIX U KBAaHTOBBIX SIBJICHHSIX;

e [puoOpeTeHHE YMEHHMM ONHMCHIBaTh M OOBACHATH (PUIUYECKUE SIBICHHUS C
HCIIOJIb30BAHUEM IOJTYYCHHBIX 3HAHUM;

® OCBOCHHME METOJIOB PEIICHUS MPOCTEHIINX PACUETHBIX 3324 C UCTIOIB30BAaHUEM
dbuznueckux Mojeneil, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a]1a4;

® pa3BUTHE YMEHUI HAOIIOJATh TMPUPOJHBIC SBICHUS U BBIMOJIHATH OIBITHI,
nabopaTtopHble  pabOTBI M DKCIEPUMEHTAIbHBIC  HUCCIAEAOBAaHUA  C
UCTOJIb30BAaHUEM U3MEPHUTEIBHBIX TPHOOPOB;

e OCBOcHHE NpUEMOB paboThl Cc uHPOpManuel QUINYECKOTO COACPKAHMUS,
BKIItOUass WHGOPMALUIO O COBPEMEHHBIX JOCTIDKEHUAX (HU3UKH, aHAIU3 U
KPUTHYECKOE OIICHWBaHWE HH(POPMALINH;

® 3HAKOMCTBO €O cdepamMu NpohecCHOHAIBHOM IeATeTbHOCTH, CBS3aHHBIMHU C
(GU3NKOIN, U COBPEMEHHBIMH TEXHOJIOTHSMHU, OCHOBAHHBIMH Ha JTOCTHIKCHHSIX
buznueckoi HayKu.

Ha uzydenue ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOTO OOUIETO
oOpa3oBanus orBoauTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Hezento), B 8 kiacce
— 68 yacoB (2 waca B Hememwo), B 9 kmacce — 102 waca (3 waca B Hemenio).

[Ipennaraemblii B mporpamMme 1o (pu3Huke nepeueHsb 1adopaTopHbIX pabOT U ONBITOB
HOCUT pPEKOMEHJATeNbHbII  XapakTep, YYWUTEeNb JellaeT BBIOOP  MPOBEICHHS
7abopaTopHBIX pabOT U OMNBITOB C YYETOM HHIUBUAYAIBHBIX OCOOEHHOCTEU
Oo0y4arommxcsi, CIUCKAa OJKCIEPUMEHTAJIbHBIX 3alaHuil, MpeIaraeMbplXx B paMKax
OCHOBHOT'O TOCY/IapCTBEHHOTO 3K3aMEeHa 10 (PU3HUKe.



COILEPKAHUE OBYUYEHUASA
7 KIIACC

Paznen 1. ®u3uka u e€ poJib B NO3HAHWHU OKPYKAKOIEr0 MUPA.

®uszuka — Hayka o npupoze. SBmeHus npuponabl. PuznyUecKue SBICHHUS:
MEXaHWYECKHUE, TEIIOBBIE, JIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckne BenmuuuHbl. W3mepenue ¢usnyeckux BennuuH. Dusnueckue
npubopsl. [TorpenHocTs n3MepeHnit. MexxayHapoHasi CUCTeMa €AHHHIL.

Kak ¢usuka u Jpyrue ecTEeCTBEHHbIE HAyKd HM3Yy4alOT MPUPOLY.
EcTtecTBeHHO-Hay4YHBI METOJl MO3HAHMS: HAOIIOJEHHE, MOCTAaHOBKAa HAyYHOIO
BOITPOCA, BBIIBM)KEHUE TUIIOTE3, SKCIEPUMEHT IO MPOBEPKE TMIIOTE3, OOBSICHEHUE
HaOmogaemMoro sBiaeHus. Onucanue GU3N4eCKUX SIBJICHUA ¢ TOMOILBIO MOJEIEH.

emoncmpayuu (c UCHONIb306AHUEM 0bopyoosanus uenmpa
€CMeCmeeHHO-HAYUHOU U mexHonozuueckou Hanpaeénennocmu  «Touka
pocmay).

1. MexaHudeckue, TEILIOBBIE, DJJIEKTPUYECKHE, MArHUTHBIE, CBETOBBIC

SBJICHUS.
2. Dusnueckue npuOOPsl U MPOLEaypa NPAMBIX U3MEPEHHUI aHAJIIOTOBBIM H
U (POBBIM TPUOOPOM.
Jlabopamopuvie pabomevl u onvimol (¢ UCHOIL30GAHUEM 000DPYO0BAHUSA
UEeHmpa ecmecmeeHHO-HaAYYHOUl U MEeXHO102u1ecKoil HanpagieHnocmu «Touka
pocmay).
1. OmnpezneneHue UEHbI I€TIEHUS IKAJIbl U3MEPUTETHLHOTO pUOOopAa.
2. HM3mepeHue paccTOsTHUM.
3. H3mepenue o0bEéMa KUJIKOCTH U TBEPAOTO Tea.
4. OmnpeneneHue pasMepoB MaJIbIX TEN.
5. M3mepenue temmeparypel IpU IOMOIIM KUAKOCTHOIO TEPMOMETpPA U
JIaTYUKA TEMIIEPATYPHI.

6. IIpoBeneHue uccnenoBaHus MO IPOBEPKE T'MIOTE3BI: NAIBHOCTH IONETA
HIapyKa, MyImeHHOr0 TOPU30HTANIBHO, TeEM OOJbIIe, YeM OOJIbIIE BbHICOTA
MyCKa.

Pa3znen 2. IlepBoHavajibHbIe CBeeHHUsI 0 CTPOEHUH BelllecTBA.

CrpoeHue BellecTBa: aTrOMbl M MOJIEKYJIbl, HMX pa3Mepbl. ONbITHI,
NIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEUIECTBA.

JIBrxkeHue wactul BemecTBa. CBA3b CKOPOCTH JBMKEHUS YacTHUL[ C
Temrneparypoil. bpoyHoBckoe nBrwkeHue, auddysus. BzaumoneiicTBue yacTuil
BEILIECTBA: IPUTSKEHUE U OTTAJIKUBAHMUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOEHUE Ta30B, KUIAKOCTEH M TBEPIBIX
(kpucTalnMyeckux) Ten. B3anMocBsI3b MEXly CBOMCTBAMHU BEIIECTB B PA3HBIX



arperaTHhIX COCTOSIHUSIX M UX aTOMHO-MOJIEKYJSIPHBIM cTpoeHueM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu (c UCROb308AHUEM 00opyoosanus uenmpa
ecmecmeeHHO-HayyHoil u  mexHoa02u4eckou HanpagnenHocmu  «Touka
pocmay).

1. Habmonenue OpOoyHOBCKOTO ABUKCHHUS.
2. HabGmonenue nuddyszun.
3. HaOmionenue  siBieHMi,  OOBSCHSIONIUXCS  NPUTSDKEHHEM WU
OTTaJKUBAaHUEM YACTHUII BEIIECTBA.
Jlabopamopuvie pabomel u onvimol (C UCHOJIL30GAHUEM 000DPYO0BAHUA
UEeHmpa ecmecmeeHHO-HayYHoUl U MexXHoN02u4ecKoil nanpagiennocmu «Touka

pocmay).
1. OueHka JuaMeTpa aroMa METOJIOM pSAOB (C  HCIOJIb30BaHUEM
dbotorpaduii).

2. OnbIThI IO HAOJIIOAEHUIO TETIOBOIO PACIIMPEHUS Ta30B.

3. OnbIThl 10 OOHAPYKEHUIO TEUCTBUS CHII MOJIEKYJIIPHOTO NPUTSKEHHUS.

Pazaen 3. /IBu:keHHe W B3aMMOIeliCTBHE TeJl.

Mexannueckoe IBWKEHUE. PaBHOMEpHOE W HEPABHOMEPHOE JIBHIKECHUE.
Ckopoctb. CpenHsisi CKOpPOCTh IPU HEPABHOMEPHOM JABWXKEHUHU. Pacuér mytu u
BPEMEHU JIBUKECHUS.

SlBnenue wuHepuuu. 3aKOH WHEpUUU. B3anmoaelcTBUE TeJl KakKk MNPUYMHA
M3MEHEHHSI CKOPOCTH JBWKEHHs Tel. Macca Kak Mepa HWHEPTHOCTH Tena.
[InmoTtHOCTE BemiecTBa. CB3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B EIUHHIIC
00BbEMa BellecTna.

Cuiia kak xapakTepucTuka B3aumopeincTBus ten. Cuila ynmpyrocTd M 3aKOH
I'yka. M3mepenune cuibl ¢ MOMOIIBIO JUHAMOMETpA. SIBJIEHUE TATOTEHUS U CUIA
TskecTH. CHlla TSDKECTH Ha Ipyrux manerax. Bec tema. HeBecomocTs. Crnoxenune
CWJI, HAIPABJIEHHBIX MO OXHOW NpsMoM. PaBHoxelcTByromas cuil. Cuiia TpeHUs.
TpeHne CKOJIbKEHUS U TPEHUE MOKOSA. TpEeHue B MPUPOJIE U TEXHUKE.

emoncmpayuu (c UCNONIb306aAHUEM 0bopyoosanus uenmpa
eCmecmeeHHO-HAYYHOU U mexHonozu4ueckou nanpaenennocmu « Touxa pocmay)

1. HaOmronenue MexaHH4eCKOro JBUKEHUS Tea.

N3mepenne cKOpoCTH NIPSMOIMHENHOTO IBUKEHUS.
HaGnronenue siBeHus: MHEPIIHH.

HaGnronenue u3MeHeHns CKOPOCTH MPU B3aUMOJIECHCTBUU TEN.
CpaBHeHHEe Macc Mo B3aUMOJICUCTBUIO TEIL.

CrnoxeHue cuil, HalpaBJIEHHbBIX MO0 OJJHON HPSIMOA.

o vk w N



Jlabopamopnusie padomevl u onvtmel (C UCNONAL30GAHUEM 000DPYO0BAHUA
UeHmpa ecmecmeeHHO-HaAyUHOU U mexXHo102u1ecKoil Hanpagsiennocmu «Touka
pocmay).

1. OmpezneneHne CKOPOCTH PAaBHOMEPHOIO ABMKEHUS (IIapUKa B KUIAKOCTH,

MOJIEJIN AJEKTPUUECKOTO aBTOMOOWIISI U TaK Jlajiee).
2. OmpeneneHue CpeaHEM CKOPOCTU CKOJIBKEHMsI OpyCKa WM IIapuKa o
HAKJIOHHOU TIOCKOCTH.
3. OmnpeneneHue MIOTHOCTU TBEPAOTO TENA.
OneIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTskeHus (naedopmarivin)
MPYKUHBI OT MIPUII0KEHHOUN CHUIIBI.

5. OmBITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTD CHJIBI TPEHHSI CKOJIBKEHUS OT
BECA TEJIA U XapaKTepa CONMPUKACAIOIIMNXCS TOBEPXHOCTEM.

Pa3znen 4. laBiienne TBEPABIX TeJl, dKUIKOCTEH M ra3oB.

JaBnenue. CriocoObl yMEHbLIEHUSI U YBEIMUYEHUS NaBieHus. JlaBiaeHue rasa.
3aBUCHUMOCTh JaBJIeHHs raza oT o0béma, Temmeparypsl. llepemaua naBieHus
TBEPABIMHU TEJIAMH, JKUIKOCTAMM M razaMu. 3akoH Ilackans. ITHeBmaTtnueckue
MallyHbl. 3aBUCUMOCTh JIaBJIEHUSA XUAKOCTH OT IIyOMHBI. ['MIpocTaThyecKuii
napajokc. Coolmaromuecs: cocyibl. [ 'uapaBinyeckue MeXaHu3Mbl.

AtMmocdepa 3emun U atMocdepHoe naasineHue. lIpuumHbl CyliecTBOBaHUS
BO3ymHONW 00o0siouku 3emuu. OmbiTt Toppuuermm. M3mepenue aTtmocgepHOro
JaBJICHUs. 3aBUCUMOCTb aTMOC(EPHOTO JaBJIEHUS OT BBICOTHI HaJl YPOBHEM MOPA.
[Tpubops! 17151 M13MepeHus: aTMOC(HEpPHOro 1aBJICHHUS.

JlelicTBue XKUAKOCTH M ra3a Ha NMOTPYKEHHOE B HUX TeJIO. BeITankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naanue ten. Bo3ayxoriaBanue.

emoncmpayuu (c UCHONIb306aAHUEM 0bopyoosanus uenmpa
€CMeCmeEeHHO-HAYUHOU U  MmexHOo02uueckoi HanpaénennHocmu «Touka
pocmay).

1. 3aBHCHMOCTB AAaBJIEHUS T'a3a OT TEMIEPATYPBHI.

Ilepenaya naBneHus )KUIKOCTBIO U Ta30M.

Coobmatomuecs COCy/Ibl.

I'mppasinueckuit mpecc.

[IposiBiieHne necTBUA aTMOC(HEPHOTO AaBICHUS.

3aBUCHUMOCTh BBITAJIKMUBAIOLIEH CHIIBI OT 00bEMA MOrPYKEHHON YacTu
T€JIa ¥ IJIOTHOCTH KUIKOCTH.

o v sk W N

~

PaBeHCTBO BBITAIKHUBAIOIIEN CUJIBI BECY BBITECHEHHOM KUIKOCTH.
8. YcIIOBHME IUIaBaHMS TEJI: TJIABAHUE WJIW MOTPYKEHHUE TEJI B 3aBUCUMOCTH
OT COOTHOIIIEHUS IIJIOTHOCTEN TeJa U KUJIKOCTH.



Jlabopamopnsie pabomel u onvimol (C UCROIb30OGAHUEM 000pPYO0BAHUA
UeHmpa ecmecmeeHHO-HaAY4YHOUl U mexHon02udeckou nanpaenennocmu «Touka
pocmay .

1. HccnenoBanue 3aBUCMMOCTH Beca Tela B BOJE OT 00bEMA MOTPYKEHHON B

KUJKOCTb YaCTH TeJa.

2. OmpeneneHue  BBITAJIKHMBAKOIIEH  CWIbL, JEHCTBYIONIEH Ha  TeJO,
IIOIPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIECH CUIIBL, NEUCTBYIOIIEH HA TEJIO
B KUJIKOCTH, OT MacChl TeJa.

4. OnmpIThl, JEMOHCTPUPYIONIME 3aBUCUMOCTHh BBITAJKUBAIOIICH  CHIIBI,
NEHCTBYIOIIEH Ha TENO0 B JKUIKOCTH, OT 00bEMa NOTPYKEHHOH B
MKUJIKOCTh YACTH T€JIA U OT TUIOTHOCTH JKUJIKOCTH.

5. KoncrpyupoBanne apeomeTpa WM KOHCTPYMPOBAHWE JIOAKA U
OIpeAeIIeHUE €€ rpy30H0AbEMHOCTH.

Pa3nen 5. PaGoTa u MOIIHOCTH. JHEPrUsi.

Mexanudeckast paboTa. MOIIHOCTb.

[IpocTbie MexaHU3MBI: pblyar, OJIOK, HAKJIOHHAas IUIOCKOCTh. IIpaBumio
paBHOBecus pbryara. [I[puMeHeHre npaBuia paBHOBECHUS phluara K OJIOKY.
«3omotoe mpaBuno» MexaHuku. KIIJ[ mnpocteix wmexann3smoB. IIpocTeie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexanuueckass dHeprus. KuHeTnueckas W NOTEHLMAJIbHAs SHEPIHS.
[IpeBpaiienre 0AHOTO BUAA MEXaHUYECKON SHEPTUU B APYroil. 3aKOH COXPaHEHUs
SHEPTrUU B MEXAHUKE.

Jemoncmpayuu (c UCRONb308AHUEM 00opyooeanus uenmpa
ecmecmeeHHO-Hay4Holl U mexHo102uyecKkoil Hanpagnennocmu « Touka pocmay)

1. IIpumepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomel u onvimol (¢ UCHOJIL30BAHUEM 000DPYO0BAHUA
UEeHmpa ecmecmeeHHO-HayYHol U MexHoa02u4ecKoil nanpagiennocmu «Touka
pocmay).

1. Omnpenenenue pabOThl CUJIBI TPEHUS MPH PAaBHOMEPHOM JBMXKEHUHU Tella

110 TOPU30HTAIBHON MOBEPXHOCTH.

2. HccienoBanue yciiOBUM paBHOBECHS pblyara.

3. N3mepenue KII/] HakIOHHOM IIJIOCKOCTH.

4. V3ydeHue 3aKOHA COXPAHEHUS] MEXaHUYECKOW SHEPTHUU.

8 KUIIACC

Pa3nen 6. TensioBbIe ABJIEHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KHUHETHUECKOW TEOPUU CTPOCHUS
BelecTBa. Macca M pa3Mepbl aTOMOB W MOJIEKYJ. OIBITBI, MOATBEPKIAIOIINE
OCHOBHBIC TIOJIO)KCHHS MOJICKYJIIPHO-KMHETHYECKOU TCOPHH.



Mogenu TBEPHOTO, XUAKOTO W Tra3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrannmueckue u amopgnsie Tena. OObsSCHEHUE CBOMCTB Ia30B, KUIAKOCTEW U
TBEPABIX TEJI HAa OCHOBE IIOJIOXKECHUM MOJEKYJSIPHO--KHHETUYECKONH TEOpUHU.
CmaunBaHMe U KalWJUIAPHBIE sIBICHUS. TeIIoBOE paciupeHUE U CKATHE.

Temneparypa. CBsi3p TeMmIiepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBHKEHUS
yacTull. BHyTpeHHsiss sHeprus. CnocoObl W3MEHEHHsS BHYTPEHHEH OSHEPIUU:
Terionepeaaya u COBEpILIEHUE padoTHIL. Bunbl TEIJIONEPENAuH:
TEIJIONPOBOAHOCTb, KOHBEKIUS, U3ITyUYEHHUE.

KonnuectBo TenmnoTel. YenbHas TEMJIOEMKOCTh BEIIECTBA. TemIooOMeH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TemjuoBoro Oamanca. IlmaBnenue
OTBEPJICBAHME KPUCTAJUIMYECKUX BEIIECTB. YeNbHasg TEIUIOTAa IUIABJICHHUS.
[TapooOpazoBanue u kouaeHcanus. Mcmapenue. Kumnenuwe. YaenpHas TemioTa
napooOpa3oBaHusi. 3aBUCHUMOCTb TEMIIEPATypbl KHUIEHUS OT aTMOC(HEpPHOro
JABJICHUS.

BnaxnocTh Bo3ayxa.

OHeprus TOIIMBA. Y IeJIbHAs TEIUIOTA CTOPAaHHUSL.

[Tpuniuner padotel TernoBbix asurateneit KIIJ[ TemmoBoro asurarens.
TeruioBble ABUTATENN U 3aLIUTa OKPYKAIOIIEH CPE/IbI.

3aKOH COXPAaHEHMS U IIPEBPALICHNS SHEPTUH B TEIUIOBBIX IIPOIECCaXx.

emoncmpayuu (c UCHONIb306aAHUEM 0bopyoosanus uenmpa
ecmecmeeHHO-HayYHOU U mexHo102u4eckoi nanpaenennocmu « Touxka pocmay)

1. HaGmrogenue 6poyHOBCKOTO JABUKEHUS.

Habmonenune nuddysun.
HaGnronenue siBjeHnil cMaunBaHUs M KaTWJUISIPHBIX SIBICHH.
HaGnroneHue TemioBoro paciimpeHust Tell.

A

W3meHenue maBieHus ra3a nmpu M3MEHEHUU OOBEMA W HArpEeBaHUM HIIU
OXJIQXKICHUU.

6. [IpaBwiia U3MEpEeHUs TEMITEPATYPHI.

7. Bunsl Tenonepenayu.

8. OxJaxaeHue Mpu COBEPIICHUN PAOOTHI.

9. Harpeanwue 1mpu coBepIieHUH pabOThl BHCITHUMH CHJIAMHU.

10. CpaBHEHHE TETUIOEMKOCTEH Pa3IMYHBIX BEIIICCTB.

11. HaGmronenue kumneHus.

12. HaGmronenne nocTosiHCTBA TEMITepaTyphl MPH TUTABJICHHH.

13. Moenu TeIJIOBLIX ABUTATEIIEH.

Jlabopamopnsie padomevl u onvimel (C UCHONAL30GAHUEM 000PYO0BAHUA
UeHmpa ecmecmeeHHoO-HayyHoll U mexHonozuueckoi nanpagiennocmu «Touka
pocmay)

1. OmbITHI 10 OOHAPYKEHUIO TEUCTBHS CHII MOJICKYJIIPHOTO MPUTSHKCHUS.



2. OnbIThI O BBIPAIIMBAHUIO KPUCTAJLIOB MTOBAPEHHOW COJIM WJIM caxapa.
3. OnbIThl O HAOIIOJCHUIO TEIJIOBOIO PACHIMPEHUS Ta30B, JKUJIKOCTEH U
TBEPABIX TEIL.

4. OmnpeneneHue 1aBlieHUs BO3/yXa B 0ayUIOHE MIMPHUIIA.

OMnBbITI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTD JAaBJICHUS BO3/yXa OT €ro
00BbEMa U HArPEBAHUS WIIH OXJIAXKICHUS.

6. IIpoBepka rumnoressl JUHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA KUIKOCTU

B TEPMOMETPUUYECKOUN TPYOKE OT TEMIIEPATYPHI.
7. HaOnioneHuve wu3MeHEHUsI BHYTPEHHEH »HHEpPruu Tejla B pe3yJbTare
TerJIonepeaur U padoThl BHEITHUX CHUJI.

8. HccrnenoBanue sIBIICHUS TEIJIOOOMEHA MIPU CMEIIMBAHUK XOJIOAHOU U

ropsiuer BOJIBI.

9. OmpeneneHue  KOJMYECTBA  TEIUIOTHI, IOJYYEHHOrO BOAOM  MpH

TEIJI000MEHE C HArPEThIM METAITUYECKUM ITUITUHIPOM.

10. OnpeneneHne yaeabHON TEMTOEMKOCTH BEIIECTBA.

11. UccnenoBanue npoiecca NCHapeHusl.

12. OnpeneseHrue OTHOCUTENIbHON BIIAJKHOCTH BO3yXa.

13. OnpenesieHue yaeabHON TEIIOTHI IIJIaBJICHUS JIb/IA.

Pa3znen 7. DinekTpuyeckne U MAarHUTHBIE SIBJICHHUS.

OnekTtpuzauus Tel. J[Ba poaa 3JEKTpHUUECKUX 3apsaoB. BzammopeictBue
3apspkeHHbIX  Ten. 3akoH KynoHa (3aBUCMMOCTh  CHJIBI  B3aMMOJICHCTBUS
3apsHKEHHBIX TEJT OT BEJTUYUHBI 3aPsJI0B U PACCTOSHUSI MEXKAY TEJIaMHU ).

Onekrpudeckoe mnoisie. HanpsoxéHHocTh anektpuyeckoro mnons. [IpuHimn
CYHEPHO3ULINH JICKTPUUECKUX T0JIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snekTpuuecKkux 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenue aroma. IIpoBoIHMKM U JUAJEKTPUKUA. 3aKOH  COXPaHEHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUIT TOK. YCJIOBUS CYIIECTBOBAHMUSI DICKTPUUYECKOTO TOKA.
MCTOYHUKM TMOCTOSTHHOTO ToOKa. JIeMCTBUS JJIEKTPUUECKOrOo TOKa (TEMIOBOE,
XUMHUYECKOE, MAarHUTHOE). DJIEKTPUUECKUI TOK B KUJKOCTSIX U razax.

Onektpuueckas uenb. Cuna Toka.  DJIEKTPUUECKOE  HAMPSHKEHUE.
ConpoTuBiieHHE TPOBOJHMUKA. Y AEIbHOE COMPOTHBIICHHE BemiecTBa. 3akoH Oma
s ydactka nenu. llocnenoBarenbHOe UM mapajuiebHOE  COCIMHEHHE
MPOBOTHUKOB.

PaGota W MOIIHOCTH DJJIEKTPUYECKOTO Toka. 3akoH Jlxoyns—Jlenna.
DNEeKTpUYECKUE ENMU U MOTPEOUTENn dIeKTpUIeCKor dHepruu B ObITy. KopoTkoe
3aMbIKaHHUE.

[locTossHHBIE ~ MarHUTBL.  B3anmonelcTBUE  MOCTOSHHBIX ~ MArHUTOB.
MaruuTtHoe nosie. MarHutHoe noJie 3eMJIM U €ro 3HaYeHUe JJI KU3HU Ha 3eMJle.



OneiT  Opcrena. MarHuTHoe 1oJie  3JIEKTpUYEcKoro Toka. [IpuMeHeHue
ANEKTPOMArHuTOB B TEXHUKE. [[eliCTBME MATHUTHOTO TOJISI HA TPOBOJIHHUK C TOKOM.
DJIEKTPOJIBUTATENb ITOCTOSSHHOTO TOKAa. VCIONIb30BaHUE 3IIEKTPOJBUTATENECH B
TEXHUYECKUX YCTPONCTBAX U HA TPAHCIIOPTE.

OnbiTel @apanes. SABneHue 3JeKTpoMarHuTHOM MHAykuuu. [IpaBuiio JleHna.
DIIEKTpPOreHepaTop. Cnioco6b1 MOJTYYEHUS AIEKTPUYECKOU SHEPIUH.
DJIEKTPOCTAHIIMU HA BO3OOHOBIIIEMBIX HCTOYHUKAX SHEPTHUU.

Jemoncmpayuu (c UCROb308AHUEM 00opyoosanus uenmpa
ecmecmeeHHO-HAYYHOU U mexHon02u4ecKkol nanpagsiennocmu « Touxa pocmay)

1. DOnexTpu3auus Tell.

JIBa pojia 3NEKTPUYECKUX 3apsIA0B U B3aUMOJICMCTBUE 3aPSIAKECHHBIX TEJL.
Y CTpONCTBO U AEUCTBHE IIEKTPOCKOIIA.
DIIEKTPOCTATUYECKAs] UHIYKITUS.
3aKOH COXpaHEHUS NEKTPUUECKUX 3aPsSI0B.
[IpOoBOHUKY U AUDIEKTPHUKH.
MoaenupoBaHue CUIOBBIX JIMHUM JIEKTPUUYECKOTO TTOJIS.
HcTouHnKM NOCTOSIHHOTO TOKA.
JIeCTBUSA IEKTPUYECKOTO TOKA.
. DNEKTPUYECKUI TOK B AKUJKOCTH.
. 'a30BB11 pa3psa.
. I3MmepeHune cuiibl TOKa aMIepMETPOM.
. I3MepeHune 3JIeKTpUIeCKOro HApsKEHUST BOJIbTMETPOM.
. Peocrar n Mmarazus conpoTUBIICHUM.
. BzaumoiericTBre NOCTOSSHHBIX MAarHUTOB.
. MozenupoBaHre HEBO3MOKHOCTH Pa3IeJICHUS ITOJI0COB MarHUTA.
. MozenupoBaHHe MarHUTHBIX T10JIEN TOCTOSTHHBIX MarHUTOB.
. OneIT Dpcrena.
. MarnuTHOE€ noJjie ToKa. DJIEKTPOMArHHUT.
. JleicTBHE MarHMTHOTO TOJISI HA POBOJHUK C TOKOM.
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. DJIEKTPOABUTATENb TOCTOSITHHOTO TOKA.

. UccnenoBanue sSBICHUS 3JIEKTPOMArHUTHOW MHAYKIUU.

. OnbiTel Papazes.

. 3aBUCUMOCTh HamNpaBJ€HUs WHIYKIMOHHOTO TOKAa OT YCJIOBUM €ro
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BO3HUKHOBEHUS.
25. DIEKTpOreHepaTop MOCTOSSHHOTO TOKA.
Jlabopamopnuwvie pabomevl u onvimol (C UCHOIL30GAHUEM 000DPYO0BAHUA
UeHmpa ecmecmeeHHoO-HayyHoll U mexHonozuueckoi nanpagiennocmu «Touka
pocmay)



OnpiTel MO HAONIOACHUIO DJIEKTpU3ALMU TEJl HHAYKIHEHW W 1Opu
COIIPUKOCHOBEHUH.

HccnenoBanne IEWCTBUS  DJIEKTPUYECKOIO TIOJISI HA NIPOBOJHUKHA U
JUDJIEKTPUKH.

3. COopka u mpoBepKa padOThI IJEKTPUUECKOM LIETIH TOCTOSIHHOTO TOKA.

4. V3mepeHue u peryampoBaHue CHJIbI TOKA.

5. M3mepeHue u perympoBaHue HAIIPSIKEHHUS.

6. HMccimenoBanue 3aBUCHUMOCTH CUJBI TOKA, MAYIIETO 4YEPE3 PE3UCTOP, OT
COIPOTHUBJICHUS PE3UCTOPA U HAIIPSKEHUSI HA PE3UCTOPE.

7. OnslITHI, JEMOHCTPUPYIOIIHE 3aBUCUMOCTD AIEKTPUYECKOTO
CONPOTHUBIICHUSA IIPOBOAHUKA OT €ro JUIMHBI, IUIOLIAAU IIOIEPEYHOTO
CCYCHMS U MaTeprala.

8. IIpoBepka mpaBmiia CIOKEHUS HAIPSHKEHUW IPU IOCIENO0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBwia s CHIBl TOKa IPU NApaJLIEIbHOM COEIWHEHUU
PE3UCTOPOB.

10. Onpenenenue pabOThI IEKTPUUECKOTO TOKA, UAYIIETO YEPE3 PEZUCTOP.

11. OnpenesieHue MOIIHOCTH  JJIEKTPUYECKOTO TOKA, BBIAEIAEMOW Ha
pe3ucTope.

12. MccnenoBanue 3aBUCHMMOCTH CHIIBI TOKA, MAYIIErO0 4epe3 JIAMIOUYKY, OT
HaIpsKEHUS Ha HEW.

13. Onpenenenne KIIJ[ narpesares.

14. MccnenoBanyue MarHuTHOIO B3aUMOIEUCTBUS IIOCTOSIHHBIX MAarHUTOB.

15. I3yyeHne MAarHUTHOTO TOJISI TMOCTOSHHBIX ~MAarHUTOB NIPU  HX
O00BEIMHEHUU U pa3/IeJICHUN.

16. MccnenoBanue AENCTBUS JIEKTPUYECKOIO TOKA HA MArHUTHYIO CTPEJIKY.

17. OOBITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIbI  B3aMMOJEHWCTBUSA
KAaTylIIKHd C TOKOM M MarHuTa OT CHJIBI TOKa M HalpaBJICHUS TOKa B
KaTyILKE.

18. M3ydyenue nencTBUs MarHUTHOTO T10JIS HA IPOBOJHUK C TOKOM.

19. KoHcTpyrpoBanue u u3ydenue padoThl 3JIEKTPOABUTATEIIS.

20. U3mepenue KIIJ[ anexkTpoaBurarebHON yCTaHOBKH.

21. OnBITBI IO HCCJICIOBAHUIO SIBJICHHUS DJJEKTPOMATHUTHOW WHIYKLIMH:
UCCIICIOBAHUE W3MEHECHHUM 3HA4Y€HUs M HANpaBJICHUS HWHAYKIHOHHOIO
TOKA.

9 KJIACC

Pa3nen 8. Mexanuveckue siBJeHUS.
Mexanuueckoe aBwxkeHUEe. MarepuanpHasg Touyka. Cucrema OTCYETA.
OTHOCHUTENIBHOCTh MEXAHUYECKOro JBHUKEHUSA. PaBHOMEpHOE NPSIMOJIMHEWHOE



nBrkeHue. HepaBHomepHoe npsMoiauHeitHoe aBrxkeHue. CpeaHsss 1 MTHOBEHHas
CKOpOCTB TeJa IpH HEPABHOMEPHOM JABUKECHHH.

VYckopenue. PaBHOyckopeHHOe mpsMosMHEHHOe aBMxeHue. (CBoOoaHOE
nagenue. OneITel ['anunes.

PaBHOMepHOE ABMkKEHHE O OKpyx)HOCTH. [lepuoa m yactora oOpaiieHus.
JIuneiHas u yrioBast CKOpocTu. LleHTpocTpeMUuTenbHOE YCKOPEHUE.

IlepBsiii 3ak0H Hprorona. Bropou 3akon Herorona. Tperunii 3akoH HproToHa.
[IpyuHLIMT CynIepIO3UIUU CUJL.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHHUsI: cujla TPEHUS CKOJIbKEHUS, CHIIa
TPEHUS MMOKOSI, IPYTUE BUIbI TPEHUS.

Cuna TsDKECTH M 3aKOH BCEMHUPHOIO TATOTEHHUSA. YCKOpPEHHE CBOOOJHOTO
nanenus. JlBmwkenne maHeT BOkpyr CousHna. IlepBas kocMmuueckas CKOpPOCTb.
HeBecomocTs u nieperpysku.

PaBHOBecue marepuasnibHON TOuku. AOcoioTHO TBEpAOe Teno. PaBHOBecue
TBEPIIOTO TeJIa C 3aKPEIUIEHHOMN OChIO BpaleHuss. MoMeHT cuiibl. LIeHTp TskecTH.

Nmnynse Tena. M3MeHeHne uMmirynbca. VIMImynbsCc cuilbl. 3aKOH COXpaHEHUS
nMITyJibca. PeakTuBHOE ABUKEHHE.

Mexanudeckass pabora W MOIIHOCTb. PaboTa CHJI TSKECTH, YHOPYTOCTH,
TpeHusi. CBsA3b dHEpruu U padoTsl. [loTeHInanbHas sHEprus Tela, NOJHATOrO Hajl
ITOBEPXHOCTHIO 3eMiIM. [oTeHIIManbHas sHeprust cxaTou NnpyxuHbl. Kunetnueckas
sHeprusi. Teopema 0 KMHETUYECKOW SHEPrUU. 3aKOH COXPAHEHHS] MEXaHUYECKOU
SHEPIUH.

Jemoncmpayuu (c UCHONb308AHUEM 00opyooeanus uenmpa
eCmecmeeHHO-HAYYHOU U mexHonozu4ueckou nanpaenennocmu « Touka pocmay)

1. HalnroneHue MexaHMUYECKOro JBUKEHUS Tella OTHOCUTEIBHO Pa3HbIX Tel

OTCYETA.

2. CpaBHEHHME NYTEl U TPACKTOPUI ABUIKEHUSI OJHOTO U TOTO K€ Tena
OTHOCHUTEJIBHO Pa3HBIX TEJI OTCYETA.

N3mepenne cKopoCTH U yCKOPEHUS TPSMOJIUHEUHOTO IBUKEHUS.

Hccnenoanne npu3HakoB PaBHOYCKOPEHHOTO IBUKEHUSI.

HaGnronenue nBr>keHus Telia o OKpY>KHOCTH.

HaOmronenue MmexaHnyecKkux sIBJICHUN, TPOUCXOIAIINX B CUCTEME OTCUETA

«Tenmexka» mnpu €€ PpPAaBHOMEPHOM U  YCKOPEHHOM  JBHKCHUU

OTHOCUTEIBHO KaOMHETa (PU3MKH.

7. 3aBHCHMOCTb YCKOPEHHs T€Ja OT MAcChl Te€Jla U JIECUCTBYIOIIEH Ha HEro
CHUJIBL.

8. HaOmoneHue paBeHCTBa CUJI PY B3aUMOJICHCTBUM TEJL.

9. M3meHeHue Beca Tena nIpu YCKOPEHHOM JIBUKEHUU.

10. Ilepenava nmmysbca py B3aNMOJAECHUCTBUY TE.
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11
12
13
14
15
16

. [IpeoOpa3zoBaHus S3HEPTUH MIPU B3aUMOJIEHCTBUH TEJI.

. CoxpaHeHHe UMITYJIbCa IPU HEYNPYTOM B3aUMOICHCTBUU.

. CoxpaHeHue UMITyJibca IpU a0COIIOTHO YIPYTrOM B3aUMOJICHCTBUU.

. HaGnroieHue peakTuBHOTO IBUYKEHUSI.

. CoxpaHeHre MEXaHUYECKON PHEPTUU IIPH CBOOOTHOM MaICHHH.

. CoxpaHeHre MEXaHUYECKOW SHEPTUU MIPH IBHXKEHHUH TeJla 0] AEHCTBUEM
NPYKUHBI.

Jlabopamopuvie pabomwt u onvim. (¢ UCROIb30GAHUEM 000pPYOOCAHUA
UeHmpa ecmecmeeHHO-HaAY4YHOUl U mexHon02udeckoi nanpaenennocmu «Touka
pocmay)

1.

10.

11

KoHcTpynpoBaHue TpakTa [Jisi pa3roHa W JAlbHEWIIEr0 paBHOMEPHOTO
JBH>KCHUS IAPUKA WIIN TEIEKKH.

OnpeneneHue CpeaHEl CKOPOCTH CKOJIBKEHHUSI OpycKa WM JBUXKCHUS
HIapUKA 10 HAKJIOHHOUW TUTOCKOCTH.

OnpeneneHue yYCKOpEHHsI Tela IMPU PaBHOYCKOPEHHOM JBHKEHHUH I10
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH MYTH OT BPEMEHH IMPU PABHOYCKOPEHHOM
JBI)KCHUU 0€3 HauallbHOM CKOPOCTH.

[IpoBepka TruUIIOTE3bI: €CIM MpPU PABHOYCKOPEHHOM JBMKEHUU O€3
HayaJbHON CKOPOCTH MYTH OTHOCATCS KaK pAJI HEUYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHE MPOMEXYTKH BPEMEHHU OJJUHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHUS OT CHJIBI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenue kodhPuIeHTa TPEHUS CKOTBKCHUS.

Onpenenenne KECTKOCTU NPYKUHBI.

Omnpenenenve pabOThl CHIJIBI TPEHUS TIPU PAaBHOMEPHOM JIBWIKEHUHU Tela
110 TOPU30HTAIBHON MOBEPXHOCTH.

Onpenenenue pabOThl CUJIBI  YIPYrOCTH TpU  TNOABEME TIpy3a C
UCIIOJIb30BaHUEM HEMOBUKHOIO U TIOJBUKHOTO OJIOKOB.

. I3ydenue 3akoHa COXpaHEHHUs SHEPTUU.

Pa3znen 9. Mexannueckue K0J1e0aHUA M BOJHBI.

KonebarenbHoe nuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJECOAHUI: IEPHO/I,
4acToTa, aMIUIMTyAa. MarteMaTu4eckui U NMpYyXKUHHbIA MasATHUKU. [IpeBpaienue
SHEPTUM MPHU KOJIeOATETHHOM JIBUKEHUH.

3aryxaromue — kosnebaHus.  BwiHyxneHHsle — koneOanusi.  Pesonanc.
Mexannueckue BOJHBI. (CBOMCTBAa MEXaHMYECKHMX BOJH. lIpomonpHble U
IIOIIEpEYHbIC BOJHBL. J[nMMHA BOJHBI U CKOPOCTh €€ PpacIpOCTPaHECHUS.
MexaHnueckre BOJIHBI B TBEPIOM TEJE, CEUICMUYECKUE BOJIHBI.



3Byk. ['pomkocTh 3Byka U BeicOTa ToHA. OTpakeHue 3Byka. HppasByk u
yIIbTPa3BYK.

Jemoncmpayuu (c UCHONb308AHUEM 0oopyooeanus uenmpa
ecmecmeeHHO-HayYHoll U mexHo102uyecKkoil nanpagiennocmu « Touxka pocmay)
1. Habmrogenue xonebaHuil Ty moja ACHCTBUEM CHIIBI TSIKECTH U CHJIBI

YIPYTOCTH.

Habmonenue xonebanuii rpy3a Ha HUTU U HA TIPYKHUHE.
Hab6nronenue BoIHY ) ACHHBIX KOJI€OaHUI U pe30HaHCA.
PacnipocTpaneHnue npo10iabHbIX U MONEPEYHBIX BOJH (HA MOJEINH).
Habmoienne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTHYECKHM PE30OHAHC.
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Jlabopamopuvie pabomevl u onvimol (¢ UCHOJIL30GAHUEM 000DPYO0BAHUA
UeHmpa ecmecmeeHHO-Hay4Hoil U mexHonozuueckoil nanpagiennocmu «Touka
pocmay)

1. OmpenenieHHe YacTOThl W TepuojAa KoJeOaHUH MaTeMaTHYECKOro

MasiTHUKA.

2. OmpeneneHue 4acTOTHI U Meproaa KojieOaHUi Mpy>KMHHOTO MasiTHUKA.

3. UccnenoBanue 3aBUCUMOCTU NIEPHOJIa KOJIEOAHUM TOJIBEIIEHHOTO K HUTH

rpy3a OT JJIMHbI HUTH.
4. VccnemoBaHue 3aBUCMMOCTH TIEPHO/Ia KOJICOaHUM TPYKUHHOTO MasSTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCUMOCTH TepuoAa KoJeOaHUI rpy3a, MOJBEIIEHHOTO K
HUTHU, OT MACChI Ipy3a.

6. OmbITBI, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh TNEepuOJa  KoJieOaHUit
MPYKUHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTU MPYKUHBI.

7. V3Mepenue yckopeHus CBOOOIHOTO MaJACHHUS.

Pa3nen 10. DiiekTpoMarHuTHoOE MoJie U 3J1eKTPOMATHUTHBIE BOJIHBI.

OJIEKTPOMarHuTHOE  TOJE€.  OJIEKTPOMAarHuTHele  BOJHBL.  CBOMCTBA
ANeKTpoMarHuTHbIX BOJH. Illkama »3ieKTpoMarHUTHBIX BOJIH. lcmonb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSI3H.

DJIeKTpOMarHuTHas npupoja ceeta. CKOpocTh cBeTa. BomHOBBIE CBOMCTBA
CBeTa.

Jlemoncmpayuu (c UCNONb306aAHUEM 0bopyoosanus uenmpa
ecmecmeeHno-HayYHoll U mexHo102udeckoil nanpagiennocmu « Touxka pocmay)

1. CBOMCTBA 2JICKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomel u onvimol (¢ UCHOIL30GAHUEM 000DPYO0BAHUA
UeHmpa ecmecmeeHHo-Hay4Hoil U mexnonozuueckoi nanpaegiennocmu «Touka
pocmay)



1. M3ydeHne CBOWMCTB 3JIEKTPOMArHUTHBIX BOJH C TOMOIIBIO MOOWJIBHOTO

tenedoHa.

Pa3znen 11. CBeTOBBIE SIBJIEHUS.

JlyueBas  mopens  cBera.  Hcrounuku ~ cBera.  [IpsmosmHeiHoe
pacnpoctpaHeHnue ceera. 3atMenus ConHua u JIynel. Otpaxenue ceta. [lnockoe
3epKajno. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH mnpesiomieHust cBeta. [lomHoe BHYTpeHHEe
OTpakeHUEe cBeTa. lMcrnonp30BaHME TIOMHOTO BHYTPEHHErO OTPaXEHUS B
ONTHUYECKUX CBETOBOAAX.

Jluaza. Xom onywedt B smnH3e. OnTuueckas cuctema (Qoroanmnapara,
MUKpOCKONa M Teneckona. ['ma3 kak onruueckas cucrema. BimM3opykocTs H
JATbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crektp. OmnbiTel HeloTona. CrokeHue
CIIEKTPaJIbHBIX I[BETOB. J{ucnepcus ceera.

Jlemoncmpayuu.

[IpssMonuHEHOE pacIpOCTPAHEHUE CBETA.

OtpaxeHune cBera.

[Tonyuenne n300pakeHUM B IMJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue cpera.

Onrtuueckuii CBETOBO/I.

Xon nyuei B coOuparoie JuH3e.

XoJ1 Ty4el B pacCEenBArOIICH JIMH3E.

[Tomy4yenue n300pakeHni ¢ MTOMOIIBIO JHH3.

[Ipunuun aeiicTBus GoToarmapaTa, MUKPOCKONA U TEJIECKOIA.

10. Monems ria3za.
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11. Pa3nosxenue 6enoro cBeta B CIIEKT.
12. [Tomyuyenue 6emoro cBera mpu CI0KEHUH CBETA Pa3HBIX 1IBETOB.
Jlabopamopnuvie pabomevl u onvimol (¢ UCHOIL30GAHUEM 000DPYOOBAHUSA
UeHmpa ecmecmeeHHO-Hay4Houl U MmexHon0zuueckoil nanpagiennocmu «Touxa
pocmay).
1. HccnenoBaHue 3aBUCMMOCTH YIJla OTPaXEHUsI CBETOBOrO Jy4ya OT yria
naJICHUs.
2. M3yueHue xapaKTepUCTHK W300paKEHUsI MpeIMETa B TUIOCKOM 3epKaJie.
3. HccnepgoBaHue 3aBUCHUMOCTH YIJIa MPETOMIJIEHUS CBETOBOTO JIiy4ya OT yrIJjia
MaJICHUs] Ha TPAHUIIE «BO3AYX—CTEKIIO».
4. TlomyueHue U300pa>keHUI C MOMOIIBbIO COOUPAIOIIEH JIMH3HI.
OmnpeneneHue (POKYCHOTO PacCTOSHUSI M ONITHYECKON CUJIBI coOMparonieit
JIMH3BI.
6. OTMBITHI O PA3I0KEHUIO OEJIOTO CBETA B CIIEKTP.



7. OmbITBI IO BOCHPHUATHIO I[BETAa MPEIMETOB MpU HUX HAOIIOACHUM uYepe3
[[BETOBbIE (DUIIBTPBI.

Pa3nen 12. KBaHTOBBIE SIBJIEHUSI.

OmnbiTel Pe3zepdopaa u mnanerapuas mozaens atoma. Mojenb aroma bopa.
Hcnyckanue v norionieHne ceeta aromoM. KBaHTel. JInHeWYaTbie CIIEKTPBI.

PamnoaktuBHOCTE. ANb(a-, 6eTa- 1 raMma-u3nydeHusi. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wMopens aromHoro sapa. HM3zoromel. PanmoakTuBHBIE
npeBpaueHusd. [lepron monypacmnaga aTOMHBIX SIAEP.

SnepHble peakuuu. 3aKOHbI COXPAHEHHS 3apsAJ0BOIO WU MACCOBOTO YHCEN.
DHeprusi CBsA3M aTOMHBIX sjaep. CBs3b Macchl U 3Hepruu. Peakuun cuHTE3a H
nenenus saep. ctounmku sneprun CoyHIA U 3BE3.

Snepnas sHepreruka. Jl€MCTBHS paauOAKTUBHBIX H3IIYyYECHHW HA IKUBBIC
OpraHU3MBbl.

Hemoncmpauuu.

1. CHexTpsl U3JIy4EeHUS U MOTJIOMICHUS.

2. CnekTpsl pa3IMyHBIX T'a30B.

3. CnekTp BogopoJa.

4. HaGmronenue TpekoB B kamepe BuibcoHa.

5. Pabora cuéTunka HOHU3ZHPYIOUIUX U3ITYyUEHUH.

6. Perucrpanus uzmydeHusi IpUPOIHBIX MUHEPAIOB U IPOTYKTOB.

Jlabopamopnwie padbomol u onvimot.

1. HaOmronenue CriomIHbIX U JIMHEWYAThIX CIEKTPOB U3TYUYEHUS.

2. UccnenoBanue TpekoOB: U3MEPEHUE SHEPTHH YACTULIBI 10 TOPMO3ZHOMY

nytH (1o ¢poTorpadusim).

3. W3mepeHnue paanoakTUBHOTO (OHA.

IHoBTOpHUTEIBLHO-00001IAOIMIA MOLYJIb.

[ToBTOpUTENHEHO--0000IAIOIMI MOAYJIb MTPEAHA3HAYEH JJISI CUCTEeMaTU3aluu
U 0000IIeHNs TPEAMETHOrO0  COJAEpXaHWUsS W OMNbITa  JEATEIbHOCTH,
NpUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakXke i MOJTOTOBKU K
OCHOBHOMY T'OCYJAapCTBEHHOMY »JK3aMeHy Mo Qu3uke s oOydarouiuxcs,
BBIOpPABILIKX 3TOT y4EOHBIN MpeaMeT.

[Ipu mM3ydeHUn AAHHOTO MOJIYJISI PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIbI
JEeSTEIbHOCTH, HA OCHOBE KOTOPBIX 00ECleurnBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  oOyudeHus, (popmupyercs
€CTECTBEHHOHAy4YHass I'PaMOTHOCTb: OCBOEHUE HAYYHBIX METOJOB MCCIIEIOBAaHUS
SABJICHUM TPUPOAbl U TEXHUKHU, OBJIAJICHUE YMEHHUSIMHU OOBSICHATH (U3HUYECKUE
SABJICHMS, TPUMEHSA TOJIyYeHHbIE 3HAHMS, pElIaTh 3aJayd, B TOM YHCIE
KAueCTBEHHBIE U IKCIIEPUMEHTAJIbHBIE.



[IpuHIMNIMANBEHO AEATEIBHOCTHBIA XapaKTEP IAHHOTO pas3dena peanu3yercs
32 Ccy€T TOro, 4ro oOOydYarouIMecs BBIMOJIHAIOT 3aJaHUs, B KOTOPBIX WM
peaIaraeTcs:
HAa OCHOBE IIOJYYEHHBIX 3HAHUW pacrno3HaBaThb U HAY4YHO OOBICHATH
(du3nyuecKue sBJICHUS B OKPYKaIoIel MPUPOJIE U MOBCETHEBHON KU3HH;
WCITOJIB30BaTh HAYYHBIC METOJIBI HCCIICOBAHUS (PU3HUCCKUX SBICHUHN, B TOM
YUCIIE 151 POBEPKHU TUIIOTE3 U MOJTYYEHUS TEOPETUUECKUX BBIBOOB;
OOBSCHATh HAy4YHbIE OCHOBBI HambOOJEe BaKHBIX JOCTUKEHUN COBPEMEHHBIX
TE€XHOJIOTUH, HAPUMED, TPAKTUUECKOTO UCIOJIb30BAHUS PA3TUYHBIX HICTOYHUKOB
SHEPIrUM HAa OCHOBE 3aKOHA MPEBPAILCHUS U COXPAHEHUS BCEX W3BECTHBIX BHUJIOB
SHEPTHUH.



IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenue UMK HA YPOBHE OCHOBHOTO OOIIET0 0Opa30BaHUs HAMPABICHO

Ha JOCTHKEHUE JIMYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTeIIbHbBIX
pE3yNIbTAaTOB.

B pesynbraTe uzydyeHus pu3NKA Ha ypOBHE OCHOBHOI'O 00IIEro o0pa3oBaHuUs

y oOyuaronierocss OyayT copMupoBaHbl CIEAYIONINE JIUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) IaTPpHOTHYECKOTO BOCTIMTAHMS:

— MPOSIBIICHUE UHTEpECca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKON
(pu3HUECKON HAyKU;

— [IEHHOCTHOE OTHOIIEHUE K JOCTHKEHUSIM POCCUNCKUX YUEHBIX--(DU3UKOB;

2) rPaKIaHCKOT0 M TYXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

— F'OTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYXICHUU OOIIECTBEHHO 3HAYUMBIX
M OTUYECKMX MpoOJeM, CBSA3aHHBIX C TPAKTHUYECKUM IPUMEHEHUEM
JTOCTHKEHUU (PU3UKH;

— OCO3HAaHHE BaXXHOCTU MOPAIbHO--3TUYECKUX IMPHUHIUIIOB B JEATEIBHOCTH
YYEHOI0;

3) 3cTeTHYECKOr0 BOCIIUTAHUS:

— BOCHPUATUE ICTETUUYECKUX KauecTB (PU3NYECKON HayKu: €€ rapMOHUYHOIO
MOCTPOCHHUS, CTPOTOCTH, TOYHOCTH, TJAKOHUYHOCTH;

4) HeHHOCTH HAYYHOTO MO3HAHMA:

— OCO3HaHWE IEHHOCTH (U3NYECKOM HAayKh KaK MOIIHOTO HWHCTPyMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTHMH, BAKHEMIIEH COCTABIIIOLIEH
KYJbTYDBHI;

— pa3BUTHE HAY4YHOW JIOOO3HATEIBLHOCTH, HMHTEpPECa K HCCIEeI0BATENbCKOU
JesITeNIbHOCTH;

5) ¢opvmupoBaHus  KYJbTYphl  3I0POBbSi H  IMOIMOHAJIBLHOTO
0J1aronoJIy4us:

— OCO3HaHWE IIeHHOCTH Oe3omacHoro o0pa3a JKM3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXKHOCTU TpPaBWJI OE30IaCHOTO TMOBEICHUS Ha
TpaHCIOPTE, Ha JIOpOrax, C AJIEKTPUUECKUM U TEIUIOBBIM 00OpY/IOBaHHWEM B
JOMAITHUX yCIOBHSIX;

— c(hOpMUPOBAHHOCTh HaBbIKa pe(JIeKCUH, MPU3HAHUE CBOETO IpaBa Ha
OIIMOKY M TaKOTO € MpaBa y APyroro 4eJaoBeKa;

6) TPy/10BOIr0 BOCIIUTAHUS:

— aKTUBHOE y4YacTHME€ B PEIICHUM NPaKTHYECKUX 3aJad (B paMKax CEMbH,
o0Opa30BaTeNbHON OpraHu3aluu, ropoaa, Kpas) TEXHOJIOTMYECKOH U



COIMAIPHON HAIPaBIECHHOCTH, TPEOYIOMMX B TOM 4YHCIE W (U3HUYECKUX
3HaHUM;

e — HHTEpEC K MPAKTUYECKOMY U3YUYEHUIO MPpodeccuid, CBA3aHHBIX C (U3UKOM;

e 7)3K0JOTNYECKOT0 BOCIIUTAHMS:

e — OpHUEHTAIMS HA MpPUMEHEHUE (U3MYECKUX 3HAHWM I pelieHus 3aaad B
00JIacTH OKpy>Kalolllel Cpejbl, IJIaHUPOBAHUS TOCTYNKOB W OIEHKH HUX
BO3MOYKHBIX IMMOCJICICTBUAN 111 OKPYKAIOIIEH CPEbI;

e — OCO3HaHHWE TJIOOAIBHOIO XapakTepa SKOJOTUYECKHUX MpoOJieM M MyTed HX
pelieHus;

e 8) amamTamyu K M3MEHSIIOIIUMCH YCJIOBHSM CONHAJLHOW M NMPHPOIXHOI
cpeasbl:

e — TMOTPEOHOCTh BO B3aUMOJACHCTBUM TIPU BBINOJHEHUM HCCICAOBAHUNA U
MPOEKTOB (PU3NYECKON HAIMPABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUSIM
APYTHX,

e — TIOBBIICHHE YPOBHS CBOEW KOMIIETEHTHOCTH 4Yepe3 MPAKTHYECKYIO
NEATEIbHOCTD;

e — MOTPEOHOCTH B POPMUPOBAHUYU HOBBIX 3HAHHI, B TOM YHUCJE (POPMYIUPOBATH
WJICU, TIOHSTHUSI, TUIIOTE3bI O (PU3NUYECKUX OOBEKTaX U SIBICHUAX;

e — OCO3HaHHE AePUIIMTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1acTH
busuKy;

e — IUIAHUPOBAHUE CBOETO PA3BUTHUS B MPUOOPETEHUM HOBBIX (PU3MUECKUX
3HAHUI;

e — CTpEMJICHUE aHAM3UPOBATh U BBISIBJIATH B3AMMOCBSI3H MPUPO/IbI, OOIIECTBA U
SKOHOMMKH, B TOM YHUCJIE€ C UCMOJIb30BaHUEM (DU3NUYECKUX 3HAHUI;

e — OILIEHKAa CBOMX JEWCTBUM C YYETOM BIMSHHUS HAa OKPYXKAIOILIYIO Cpeny,
BO3MOKHBIX TJ100aJIbHBIX TTOCJIEICTBUH.

METANPEAMETHBIE PE3YJIBTATDI

B pesymbraTe OCBOEHUS TporpaMMbl MO (U3HKE HA YpOBHE OCHOBHOTO
oO1mero oOpa3oBanus y oOydaromnierocs OyayT chopMHUpOBaHEI MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIIOUAIONIUE TI03HABATEIbHBIC YHUBEPCAIbHBIC yUeOHbIC ICHCTBHS,
KOMMYHHUKATHBHBIC  YHUBEpCAllbHbIC  Y4YCOHBIC  JCHCTBHS,  pETyJISTHBHBIC
YHHBEpCaJIbHbIC YUCOHBIC ICHCTBUS.

Ilo3HaBaTe/ibHBbIC YHUBEPCAJIbHbIC YUeOHbIE 1eHCTBUS

Bba3oBble JjornuecKue 1eMcTBUA:



BBISIBIIAITH W XapaKTePU30BaTh CYIIECTBEHHBIC TMPU3HAKK OOBEKTOB
(ssBNIEHUN);

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(PUKALNN, OCHOBAHHS IS
000O0IICHHS U CPaBHEHHUS;

BBISBJISITH 3aKOHOMEPHOCTH M TIPOTUBOPEUHS B PaCCMaTPUBACMBIX (aKTax,
JAaHHBIX U HAOIIOICHUSX, OTHOCSIINXCS K (PU3HUECKUM SIBIICHUSM;
BBISBJISITh NPUYMHHO--CJICICTBEHHBIC CBSI3U TIPU U3YYCHUU (DU3HUSCKUX
SIBJICHWIA W TIPOIIECCOB, JIeJaTh BBHIBOABI C MCITOJIB30BAHUEM JEAYKTHBHBIX
¥ MHIYKTUBHBIX YMO3AKIIFOUCHHM, BBIIBUTATh THIOTE3BI O B3aMMOCBSI3SIX
(GU3HYECKUX BEITUYHH;

CaMOCTOATENIbHO BBIOMpATh CMOCOo0 pelieHus ydyeOHoW —(u3nyeckomn
3amaun (CpaBHEHHE HECKOJBKUX BapHaHTOB PEIICHHUs, BHIOOpP Hambosee
MOJIXOJISIIIIETO ¢ y4ETOM CaMOCTOSITEIbHO BBIJICTICHHBIX KPUTEPUEB).

ba3oBble ucciieoBare/IbCKHe J1elCTBHA.

MCITI0JIb30BaTh BOMPOCHI KaK UCCIIEA0BATEILCKUII HHCTPYMEHT MO3HAHUS;
MPOBOJUTH MO CAMOCTOSITENBHO COCTABICHHOMY IIJIaHY OIIBIT, HECIOKHBIN
(U3MYECKUI HKCIIEPUMEHT, HEOOJbIIOE HCCIIeOBaHUE (DUIUUECKOTO
SIBJICHUS,

OLICHMBAaTh HAa NPUMEHHUMOCTb UM JOCTOBEPHOCTh HH(pOpMalHio,
MIOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH O0OOIIEHUS U BBIBOJBI MO pe3yJibTaTam
MPOBENEHHOTO HAOMIOAEHUS, OTbITA, UCCIICIOBAHUS;

IPOTHO3UPOBATh  BO3MOXKHOE  JajbHEiIlIee pa3BUTHE (PUINYECKHUX
IPOLIECCOB, a TaK)K€ BBIIBUTaTh MPEANOJI0KEHUS 00 X pa3BUTHU B HOBBIX
YCIIOBUSIX Y KOHTEKCTaX.

PabGora ¢ undgopmanmeii:

MPUMEHSATh Pa3INIHBIC METObI, HHCTPYMEHTBI U 3alPOCHI TIPH TOUCKE U
orOope uHbOPMAIMK WIK JAHHBIX C YYETOM MPEJIOKEHHON ydeOHOMH
dbuznyeckoit 3a1a4u;

aHAJM3UPOBaTh, CUCTEMATH3UPOBATh U HMHTEPIPETUPOBATH HH(POPMAIIHIO
Pa3IMYHBIX BUIOB U (OPM TMIPEACTABICHHUS;

CaMOCTOSATENILHO  BBIOMpATh ONTUMAIBHYIO (OpMy  TpEACTaBICHUS
uHQOpMaAIMU W WUTFOCTPUPOBATH pelIaeMble 3aJla4d  HECJIOKHBIMHU
CXeMaMHu, TrarpaMmMamMu, HHOU rpauKoi 1 X KOMOWHAIIASMH.

KoMmyHMKaTHBHBIE YHMBeEpPCAJIbHbIC YUeOHbIe 1eliCTBUA:

B X0 OOCYXKIEeHUsi y4eOHOro Marepuana, pe3yJbTaToB JIa0OpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOIPOCHI MO CYHIECTBY 00CYX AaeMOM TEMBI U
BBICKA3bIBaTh WJEU, HAIlCICHHbIE Ha pEIICHUE 3aJaud U TOJJepKaHHhe
OJ1aroKesIaTeIbHOCTH OOIIEHHS;



COMOCTAaBIISATh CBOM CYXKIEHUS C CYKIEHUSMH JPYTUX YYACTHUKOB
Jaora, OOHapy>KMBaTh Pa3iNyune U CXOJCTBO MO3ULINN;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;
nyOJIMYHO NPEACTABIATh PE3YIbTAThl BBIIOIHEHHOIO (PU3UUYECKOTO OIBITA
(9KCTIEpUMEHTA, UCCIIEI0BAHUS, IPOEKTA);

NOHMMAaTh M  HUCIOJb30BaTh  NPEUMYLIECTBA  KOMaHIHOM 17}
WHAMBUAYAIbHON pabOThl MpU PEIICHHH KOHKPETHOW (U3MUYECKOI
poOJIeMBI;

IIPUHUMATh LIEJIM COBMECTHOM JEATEIBHOCTH, OPraHU30BbIBATh JIEUCTBUSA
no €€ JOCTH)KEHUIO: paclpelesiaTh pojiH, OO0CYXJIaTh MPOLECCH U
pe3ynbTaThl COBMECTHOM pabOThl, 00001IaTh MHEHHUS HECKOJIBKHX JIOCH;
BBIIIOJIHATH CBOIO YacTh pabOThI, JOCTUTAsl KAYECTBEHHOI'O PE3YJIbTATA IO
CBOEMY HAIIPaBJICHUI0O M KOOPAMHHUPYS CBOM JACHCTBUSA C APYIUMHU
YIEeHAMH KOMaH/bL;

OLIEHMBaTh KauyeCTBO CBOETO BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPUSM,
CaMOCTOSITENILHO C(HOPMYIHPOBAHHBIM YYACTHUKAMU B3aUMO/ICUCTBUS.

PeryisiTuBHbBIC YHUBEPCAJIbHbIC YUeOHbIE 1elCTBUS

Camoopranusamnus:

BBISIBJIATH MPOOJIEMBbI B )KU3HEHHBIX U YYEOHBIX CUTYyalUsX, TPEOYIOIIUX
JUTsl perieHust GU3NYecKuX 3HAaHUM;

OPUEHTHPOBATbCA B  PA3JIMYHBIX MOAXOJAAX MPUHATHS  pEULICHUHN
(MHIMBUAYaJIbHOE, MPUHATUE PEUIEHUs B TPYIIeE, NPUHATHE pEeUIeHUN
rpyIIon);

CaMOCTOSITENIbHO COCTaBJISATh AITOPUTM pellieHus: (pU3NUecKor 3a1auul Win
IUTaHAa HMCCIIEOBAHUSA C YYETOM MMEIOIIMXCS PECYpCOB U COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh NPEIJIaraéMble BApUAHTHI PEILICHMI;
nenaTh BIOOp U OpaTh OTBETCTBEHHOCTD 32 PEIICHHE.

CaMOKOHTPOJIb, IMOLIMOHAJIbHBIH HHTEJICKT:

JIaBaTh aJICKBATHYIO OLIEHKY CUTyalluH U IpeuiaraTh IJIaH €€ U3MEHCHUS;
OOBSCHATh TPUYUHBI  JIOCTMOKCHHUS  (HEJOCTIDKCHHUS)  Pe3yJbTaTOB
NEATEIIbHOCTH, J1aBaTh OIIEHKY MIPUOOPETEHHOMY OIBITY;

BHOCHUTH KOPPEKTHUBBI B JCSATEILHOCTh (B TOM YHCII€ B XOJ BBITIOTHEHUS
(U3UYECKOTrO  HCCICNOBAaHUS WM TPOEKTa) HAa OCHOBE HOBBIX
OOCTOSITENILCTB, W3MEHUBIIUXCS CUTYyallui, YCTAaHOBJICHHBIX OIIHOOK,
BO3HUKIIUX TPYAHOCTEW;

OIIEHUBATh COOTBETCTBUE PE3YyJIbTATa LIEJIN U YCIOBUSM;

CTaBUTh ce0s Ha MECTO JIPyroro 4ejioBeKa B XOJIe Copa WU JTUCKYCCUU
Ha HAYYHYIO TEMY, IOHUMATh MOTHBBI, HAMEPEHHUS U JIOTUKY JPYroro;



npU3HaBaTh CBOE MPaBO Ha OIMMOKY MpU PEIICHUH PU3NYECKUX 3a7a4 WUIIH
B YTBEPKIACHUAX HA HAYYHBIE TEMBI U TAKOE XK€ IIPaBO APYroro.

IHPEAMETHBIE PE3YJIBTATDBI

K koHIy o0yueHus B 7 KJjiacce npeMeTHbIE pe3yJbTaThl HA 0a30BOM YpOBHE
JOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y O0YUAIOIIUXCS YMEHUM:

UCIIOJIb30BaTh  TOHSATHS:  (U3MYECKME U  XUMUYECKHUE  SIBJICHUS,
HaOJI0ICHUE, SKCIEPUMEHT, MOJEIb, TMIOTE3a, €IUHUIBI (PU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJia, arperatHbleé COCTOSIHUS BeliecTBa (TBEpIOE,
KUJKOE, Ta3000pa3HOE), MEXaHUYECKOE JBWXKEHHE (paBHOMEpHOE,
HEpPaBHOMEPHOE, TMPSMOJIMHEIHOE), TPACKTOPHs, PaBHOJCHCTBYIOIIAS
cwia,  gedopmarus  (ympyras, — IUIacTHYECKasi),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznmuuarh siBieHus (Aud@dysusi, TEIIOBOE IBUKEHUE YacTHUIl BEIIECTBA,
paBHOMEPHOE  JIBUKEHUWE, HEPABHOMEPHOE  JIBIDKECHUE, HWHEpIUS,
B3aUMOJICMCTBUE TEJI, PABHOBECUE TBEPABIX TEJI C 3aKPEIUIEHHOW OCHIO
BpalleHus, TIepejavya JaBiIcHUS TBEPABIMU TellaMU, >KUIKOCTSIMH U
razamyd, arMocdepHOe JlaBlieHHWEe, IUIaBaHWE TeJ, MPEeBpallCHUs
MEXaHUYECKON SHEPruu) MO OMHCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOUIUX JaHHOE (PU3UUYECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBJICHUE M3YUYCHHBIX (DU3WYECKUX  SIBICHUM B
OKpYXaIollleM MHpe, B TOM 4HCIe (PU3NYecKue SBICHHUS B TPHUPOJIE:
MPUMEPHI JABUKEHUS C PA3IMYHBIMH CKOPOCTSIMA B KUBOW M HEKHUBOU
npUpoje, ACHUCTBUE CHUJIIBI TPEHHS B TPUPOJC M TEXHUKE, BIUSHUC
aTMOoc(EepHOro JaBJEHUS Ha >KUBOW OpraHW3M, IJIaBaHUE PbIO, pblyarv B
TeJIe YeJOBeKa, MPU ITOM MEPEBOAUTH MPAKTUUECKYIO 3a/1auy B yueOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MMPU3HAKHN) (PU3UUECKUX SBJICHUIA;
OMUCHIBATh U3YYCHHBIC CBOMCTBA Tel M (YU3UUYECKUE SBJICHUS, UCIIOIb3YS
dbuznyeckre BeTUYUHBI (Macca, 00BbEM, TUIOTHOCTH BEIIECTBA, BpeMs,
MyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CUJIa YIIPYTOCTH, CUJIA TSXKECTH, BEC
Tella, Cuja TpPEHHUs, JaBjieHUe (TBEPAOro Teja, >KUIKOCTH, Trasa),
BBITAIKMBAIOIIAs] CHJIA, MEXaHU4YeCKass paboTa, MOIIHOCTh, TJICUO CHJIBI,
MOMEHT CHJbl, KOI(h(UIIMEHT TMOJe3HOTO [JIEUCTBUA MEXaHU3MOB,
KHHETHYCCKass W TOTCHIMANbHAS SHEPrus), MPU ONMUCAHWU TPABUIBHO
TpakTOBaTh  (PU3WYECKUN  CMBICT  HCIOJB3YEMBIX  BEJIMYMH, X
0o0O3HaueHUs W CAWHUIBI (DU3UYECKUX BEJIMYMH, HAXOIUTH (OPMYIIBI,
CBS3BIBAIOLIUE JAHHYIO (PU3MYECKYIO BETUYHHY C JPYTUMHU BEJIMYMHAMU,
CTPOUTH TpapUKu N3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;



XapaKTEepPU30BaTh CBOMCTBA TeN, (PU3UYECKHUE SIBICHUS U TPOIECCHI,
UCIIOJIb3YsI TIpaBuja CIOXKEHHUs Cuil (BAOJb OAHOW MpsiMoii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, MPaBUJIO paBHOBECHs pbiyara (0J0Ka),
«30JI0TO€ TPABWJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXAHUYECKOU
SHEPruM, NpHU OSTOM [aBaTh CJIOBECHYIO (QOPMYJIMPOBKY 3aKOoHa U
3alMCBIBATh €r0 MATEMATUYECKOE BBIPAKECHHUE;

OOBSACHATHh (PU3UUECKHUE SIBJICHUS, TPOIIECCHl M CBOMCTBA TEJ, B TOM YHCIIC
M B KOHTEKCTE CHTyallud NPaKTUKO-OPUEHTUPOBAHHOIO XapAKTEpa:
BBISIBJIAITh MIPUYMHHO--CIICJICTBEHHBIE CBSI3U, CTPOUTHh OOBsICHEHUE U3 1-2
JIOTUYECKUX II1aroB ¢ OMOpoil Ha 1—2 M3y4YeHHBIX CBOMCTBA (PU3MUECKHUX
ABJICHUH, (PU3NYECKUX 3aKOHA UJIM 3aKOHOMEPHOCTH;

pemarh pacu€THple 3agaun B 1-2 MEWCTBHS, WCIIONB3Yys 3aKOHBI M
dbopmyIbl, CBA3bIBAONIME (U3UYECKUE BEJIMYMHBI: HAa OCHOBE aHalu3a
YCIIOBHS 33/1a4d 3aMHCBIBATh KPATKOE YCIOBHE, MOJICTABIATH (PU3NUYECKUE
BENTUYUHBI B (DOPMYINIBI U MPOBOAUTH PACUETHI, HAXOJIUTH CIPABOYHBIC
JTaHHBIE, HEOOXOUMBIE I pelIeHus 3a7a4, OIEHUBATh PEaTUCTUYHOCTh
MOJTY4YEHHOU (PU3NUECKOI BETUYUHBI;

pacro3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO pEIIUTh TPU TOMOIIU
buU3MYEeCKUX METOJIOB, B OMMCAHUU UCCIIEOBAHUS BBIJCISTH IPOBEPIEMOE
npeanojoxkeHue  (TUMOTE3y),  pa3iuyaTh U VHTEPIPETUPOBATH
MOJIYYCHHBIH pe3yibTaT, HAXOAUTh OIIMOKM B XOJE OMbITa, JeNaTh
BBIBOJIBI 110 €T0 PE3YJIbTaTaM;

MPOBOAUTL OMNBITHl O HAOMIONCHUIO (DU3NUECKUX SBICHUM WM
buznuecKux CBOMCTB Te: dbopMyIpoBaThH IPOBEPSIEMBIE
MPEANOJIOKEHUs, COOUPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pYy10BaHMS,
3aMUCHIBATh XOJ1 OMbITa U (POPMYIUPOBATH BHIBOJIHI;

BBITOJIHATh TPSIMbIE W3MEPEHUSI PACCTOSIHHS, BPEMEHHM, MAcChl Tela,
o0b€Ma, CHUJIBI W TeMIepaTypbl C HCIOJIb30BAaHUEM AaHAJOTOBBIX U
U(POBBIX TMPUOOPOB, 3aMUCHIBATH IMOKA3aHUS MPUOOPOB C YUETOM
3aJIaHHOM a0COIOTHOM MOTPEITHOCTH U3MEPEHUI;

MPOBOJUTH UCCIICIOBAHUE 3aBUCUMOCTH OHOM (PU3MUECKON BEJIMUYUHBI OT
JIPYyrol ¢ HCIOJIb30BAHUEM TIPSMBIX H3MEPEHUN (3aBUCUMOCTH ITyTH
PaBHOMEPHO JBHXKYIIEroCs Tela OT BPEMEHM JBWKCHUS TeEJa, CHUJIbI
TPEHUS CKOJIBKEHHS OT Beca TeJa, KayecTBa 00pabOTKU OBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CUJIbI TPEHUS OT IUIOLIAJN COITPUKOCHOBEHUS TEN, CHUJIBI
YOPYTOCTA OT Y/UIMHEHUS TPYKUHBI, BHITAIKUBAIONICH CHUIIBI OT 00BEMaA
IIOrPYKEHHON YacTH Tejla U OT INIOTHOCTU KUIAKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJa, OT TIIyOMHBI, HA KOTOPYIO MOTPY>KEHO TEJO, YCIOBHMA
TJIaBaHUs TEJl, YCIOBUW pPaBHOBECHS phluara M OJIOKOB), y4acTBOBAaTh B



IUTAHUPOBAHUM  Y4€OHOTO HCCIIEOBAHUSA, COOMpaTh YCTAHOBKY H
BBINOJHATh WU3MEpPEHUs, Cleays MNPEeAJIOKEHHOMY IUIaHy, (DUKCHUpPOBATh
pe3ysibTaThl MOJYYEHHOW 3aBUCUMOCTU (PU3NYECKUX BEJIWYUH B BHUJE
NOpPEUIOKEHHBIX TaONMI U rpauKoOB, JENaTh BBIBOJABI MO pe3yJbTaTam
UCCIIETIOBAHMUS,

IPOBOJNTH KOCBEHHBIE H3MEpPEHUS (PU3NYECKUX BETUYHUH (TUIOTHOCTh
BEIIECTBA JKUIKOCTHM H TBEPAOTO Tela, CHJIA TPEHUS CKOJIbKEHUS,
JaBJI€HUE  BO3[yXa, BBITAIKMBAIOLIAs CHJA, JEHUCTBYyIOIIAs  Ha
HNOTPYKEHHOE B KUAKOCTb TENO, KOIPPHUIMEHT IOJE3HOTO JEHCTBUS
IPOCTBIX MEXaHWU3MOB), CIIeAyd MPEATOKEHHOM HHCTPYKIHH: TPU
BBITIOJTHEHUH HW3MEpPEHU COOMpaTh HIKCIEPUMEHTAIbHYIO YCTAaHOBKY M
BBIUUCIISATH 3HAYCHNE NICKOMOW BEJIMYMHBI,

CO0JII0/1aTh MPpaBUJIa TEXHUKU OE€30MaCHOCTH MpHU paboTe ¢ J1abopaTOPHBIM
00opy10BaHUEM;

yKa3bIBaTh MPUHIMUIBI JEHCTBUS MPUOOPOB U TEXHUYECKUX YCTPOMCTB:
BECHI, TEPMOMETpP, JAMHAMOMETp, COOOIIAIOLIMECS COCYIbl, OapomeTp,
phluar, NOJIBUKHBIA U HETIOABUKHBIN OJIOK, HAKIIOHHASI IIJIOCKOCTH;
XapaKkTepu30BaTh MPUHIMMBI JACUCTBUA HW3YYEHHBIX MpUOOPOB MU
TEXHUUYECKUX YCTPOMCTB C OMOpPOM Ha MX omnucaHus (B TOM 4HCIE:
HNOJUIMITHUKY, YCTPOMCTBO BOJONPOBOJA, THAPABIMYECKUNA TIpecc,
MaHOMETp, BEICOTOMEp, MOPITHEBOW HACOC, apEOMETP), UCTIONb3YS 3HAHHUS
O CBOMCTBaxX (PM3MUECKUX SIBJCHUH U HEOOXOAMMBIE (PU3MUECKHE 3aKOHbI
Y 3aKOHOMEPHOCTH;

OPUBOIUTH  MPUMEpPHl  (HaXoauTh MH(pOpMAIMIO O  MpUMeEpax)
IPAKTUYECKOrO HCIOJIb30BaHUS (PU3UUECKUX 3HAHUM B IOBCEIHEBHOM
KU3HH JIJ1s1 obecrieueHusi 0€30MacHOCTH MpU oOparieHuu ¢ mpudbopamMu u
TEXHUYECKUMHU YCTPOHCTBAMHU, COXPAHEHUS 370POBBS U  COOIIOJCHUS
HOPM DKOJIOTUYECKOTO TTOBEJICHHS B OKPY KalOIIEH Cpeie;

OCYUIECTBJISATH OTOOpP HCTOYHMKOB HH(popMauuu B VHTepHere B
COOTBETCTBHUH C 33JaHHBIM MTOMCKOBBIM 3alIpOCOM, HAa OCHOBE UMEIOINXCS
3HaHUW ¢ TYyTEM CpPaBHEHUS PA3JIMYHBIX HCTOYHUKOB BBIIEIATH
uHPOPMAITNIO, KOTOpas SBISIETCS MPOTHBOPEYMBONW WM MOXKET OBIThH
HEOCTOBEPHOM;

UCIIOJIb30BaTh MPH BHITIOJHEHUHN YUYE€OHBIX 3a/laHUl HAYYHO--TIOMYJIIPHYIO
auTepaTypy  (GU3MYECKOTO COAEp)KaHMSA, CIPABOYHbIE  MaTepuabl,
pecypcbl cetn MHTepHET, BiageTh npuéMaMu KOHCIIEKTUPOBAaHUS TEKCTa,
npeoOpa3zoBaHus HH(POPMAIMU U3 OJTHOM 3HAKOBOUM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPATKHE NMUCbMEHHBIE M YCTHBIE COOOIEHUS Ha
OCHOBE 2—3 MCTOYHHMKOB MH(OpPMAIMK (PU3NIECKOTO COACPNKAHUS, B TOM



yucie MmMyOJuYHO AeNaTh KpaTKWe COOOIICHHSI O PEe3yibTaTax MpPOEKTOB
WIM Y4EeOHBIX HCCIENOBAHUM, TPU OTOM TPAMOTHO HCIOIbH30BAThH
U3YYCHHBIM TMOHSATUHHBIN anmapaT Kypca (U3UKH, COMPOBOXKIATH
BBICTYIUIEHUE MTPE3CHTAUEN;

IpU BBIMOJHEHUU Y4YE€OHBIX IMPOEKTOB M HCCIEIOBAHUNA paclpenessiTh
00s3aHHOCTH B TPYyNIl€ B COOTBETCTBUU C IOCTaBJIECHHBIMH 3aJadyaMu,
CICAUTh 3a BBINOJHEHHEM IUIaHA JEUCTBUM, aJICKBAaTHO OIICHUBATH
COOCTBEHHBIM  BKJAJ B  JEATEJIBHOCTh  TPYNIbI,  BBICTPAuUBAThH
KOMMYHUKATUBHOE B3aUMOJECHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOIIHX.

K xoHIy oOyueHus B 8 Kiiacce npeaMeTHbIE pe3ybTaThl HA 0a30BOM YpOBHE
JIOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y O0YUAIOIIUXCS YMEHUM:

MCIIOJIB30BaTh MOHATUS: Macca U pa3Mephbl MOJIEKYJI, TEIJIOBOE JIBUKECHHE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAININUECKUE U
aMmopdHble TeJla, HACHIICHHBIM M HEHACHIIIEHHBIH TMap, BIIAXKHOCTD
BO3/yXa, TEMIIEpaTypa, BHYTPEHHSSI DJHEPTUsi, TEIUIOBOM JBUTATENb,
AJIEMEHTAPHBIN ANEKTPUUECKUN 3apsl, SJIEKTPUUECKOE MOJIe, MPOBOAHUKH
U JUAJICKTPUKH, TOCTOSHHBIN 3JIEKTPUUYECKUM TOK, MATHUTHOE TOJIE;
paznuyath SBJICHUS (TEIJIOBOE pacClIMpEHUE U CXKaThe, Temiolepenaya,
TEIUIOBOE PaBHOBECHE, CMAUYMBAHUE, KANWUISIPHBIE SIBJICHUS, UCHapEHUE,
KOHJICHCAIMsI, TUIaBJICHUE, KpUCTaUM3aius (OTBEpACBaHUE), KHUIICHHE,
Terionepeaaya (TEeTUIONPOBOTHOCTb, KOHBEKIIUS, U3ITy4YCHHE),
ANIEKTpU3AIUs TEJ, B3aUMOJICUCTBUE 3apsiioB, JEUCTBUS DJICKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKaHWE, B3aWMOJICICTBUE MAarHUTOB, JICWCTBHUE
MAarHMTHOTO MOJSl HA IPOBOJIHUK C TOKOM, JIEKTPOMArHUTHAs UHIYKIIHS)
0 OINWCAHUI0 MX XapaKTepHbIX CBOWCTB KM Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOLIUX JaHHOE (PU3UYECKOE SABJICHUE;

pacro3HaBaTh MPOSBJICHUE U3YYEHHBIX (U3UYECKUX  SBJICHUH B
OKpY)KalolleM MHUpE, B TOM 4Yucle (Pu3nueckue SIBJICHUS B MPHUPOJIE:
MOBEPXHOCTHOE HATSDKEHUWE W KalNWUISIPHBIE SBJICHUS B MPUPOJIE,
KpUCTaJUIbI B mpupoiae, wuznydenue CoisHIa, 3aMep3aHue BOAOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHAa, UHEsI, CHEra, SJIEeKTPUUECKUE
ABJICHUSI B aTMocdepe, JIEKTPUYECTBO KUBBIX OPraHW3MOB, MarHUTHOE
nosie 3emMiH, Jpeid MONOCOB, POJIb MArHUTHOTO TOJS JJIsS KU3HH Ha
3emJie, MOJSPHOE CUSTHUE, TIPU 3TOM MEPEBOAUTH MPAKTUUYECKYIO 3a/a4y B
y4eOHYI0, BBIJICISITh CYIECTBEHHBIC CBOWCTBA (MPU3HAKK) (HHU3UUIECKUX
SIBIICHU;

OMUCHIBATh U3YYCHHBIEC CBOMCTBA Tel M (PU3WUYECKUE SBJICHUS, UCIIONb3YS
bu3ndecKkue BeTUYNHBI (TeMIlepaTypa, BHYTPEHHISI YHEPTHS, KOJIUIECTBO
TEIUIOTHI, YAEIbHAs TEMJIOEMKOCTh BEIIECTBA, yJIeJIbHAS TEIIOTa



IUTaBIICHUS, yJIedbHas TEIUIoTa MNapooOpa3oBaHUsA, YAENbHAs TEIioTa
CTOpaHHs TOIUIMBA, KO3()PUIMEHT TMOJE3HOr0 JEWUCTBUSA TEIUIOBOU
MalluHbl, OTHOCHUTEIBHAS BIIAXXHOCTh BO3JyXa, JJIEKTPUYECKUH 3aps,
CHJIAa TOKA, JJIEKTPUYECKOE HANpPsDKEHHE, COIPOTUBIICHUE IPOBOIAHUKA,
YyIEIbHOE  CONPOTUBIEHHE  BEIIECTBA, pabora WU MOIIHOCTh
ANEKTPUYECKOTr0 TOKAa), NpPH ONUCAHWW MPaBUIBHO  TPaKTOBATh
(¢u3NYECKUN CMBICI HCIIOJIb3YEMbIX BEJIIMYMH, 00O3HAUEHUS U €IUHUIIBI
(¢u3NYECKUX BEIMYUH, HAXOAWTh (QOPMYJbl, CBA3BIBAIOIINE JAaHHYIO
¢u3NYECKyI0 BENUYHHY C JAPYTMMU BEJIUYUHAMH, CTPOUTH TpaduKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJINYUH;

XapaKTepU30BaTh CBOMCTBA Tel, (U3NYECKUE SBICHUS M IPOLECCHI,
WCIIOJIb3Ys. OCHOBHBIEC IOJIOKEHHSI MOJIEKYJIIPHO--KMHETUYECKOU TEOPUHU
CTPOEHUS BEIIECTBAa, MPUHIIMII CYNEPHO3ULMHU MOJeH (Ha KaYeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsaa, 3akoH Oma Juisl yyacTKa 1eNH, 3aKOH
JIxoyna—JleHna, 3aKkOH COXpaHEHUs JHEPIUM, IIPU OTOM  J1aBaTh
CJIIOBECHYIO (DOPMYJIIMPOBKY 3aKOHA M 3allMCHIBATh €r0 MaTEMATHYECKOE
BBIPAXKEHUE;

OOBACHATh (PU3NYECKUE MPOLECChl W CBOMCTBA TeJl, B TOM YHUCJIE U B
KOHTEKCTE CUTYalluil IIPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISABIIATH
IPUYUHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JOrn4ecKux
IIaroB ¢ Omopod Ha 1-2 W3Y4YEHHBIX CBOWCTBAa (PU3UUYECKUX SIBICHUH,
(U3MYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEM;

pemiatb pacu€THble 3aqaud B 2—3 JEWCTBUSA, HCIIOJIBb3YS 3aKOHBl U
(dopMyIibl, CBs3bIBaOLIME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHaln3a
YCJIOBHUSL 3a/1a4M 3alMChIBATh KPATKOE YCIOBHUE, BBIABIATH HEJOCTATOK
JAHHBIX I pEIIeHMs] 3aJayd, BbIOMpPATh 3aKOHBI U (HOPMYJIBI,
HEOOXOAMMbIE JUIsl €€ pelleHus, MPOBOAUTh pacu€Tbl U CpPABHUBATH
MOJIy4YeHHOE 3HaU€HHE (PU3NYECKON BETMUYHMHBI C U3BECTHBIMU JaHHBIMH;
pacrno3HaBaTh MpOOJEMbl, KOTOpPHIE MOXHO PEIIUTh MpPU MOMOIIU
(GU3NYECKUX METO/AOB, HCHOJb3Yys] OMUCAHUE HCCIEIOBAaHUS, BBIJICIATH
IIPOBEPSAEMOE  TPEIIOJIOKEHUE, OLEHUBATh NPAaBUIBHOCTh MOpAJKA
MIPOBEIEHHUS UCCIIEIOBAHUS, AENAaTh BEIBOJBI;

OPOBOAMUTH OMBITBI MO HAOMIONEHUIO (UBWYECKUX SBJICHUU WU
duznyecKuX CBOWCTB TeN (KamMUISPHbIC SIBICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/yXa OT ero 00bEéMa, TeMrepaTypbl, CKOPOCTH TMPOLIecca OCThIBAHUS U
HarpeBaHusl IpU H3JIYYEHUM OT LBETa H3Iydarolmed (IOIJIOIIArOIIEH )
MTOBEPXHOCTH, CKOPOCTh MCHAPEHUs BOABI OT TEMIIEPATYPBI KUIKOCTH H
IUIOIAA €€ IOBEPXHOCTH, OJJIEKTpPU3alus TeJl M B3aUMOJCHCTBHE
ANEKTPUYECKUX 3apsIiOB, B3aUMOJEHCTBHUE ITIOCTOSSHHBIX MAarHUTOB,



BU3yalM3alisi MarHUTHBIX TIOJIEH TOCTOSIHHBIX MAarHUTOB, JEHCTBUS
MarHUTHOTO TIOJII Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHMTA,
CBOMCTBa DJIEKTPOJABHUTATENII TIOCTOSHHOTO TOKa): (popmMylIupoBaTh
poBepseMble MPEANOIOKEHUS, COOMPAaTh YCTAHOBKY M3 MPEJIOKEHHOTO
000py1I0BaHUs, OMUCHIBATH X0/ OIBITa U (POPMYIUPOBATH BHIBOIBI,
BBIMIOJHATh  NPAMBIE  U3MEPEHHs]  TeMIepaTypbl,  OTHOCHUTEIbHOM
BJIQXHOCTH BO3/yXa, CHJIbl TOKA, HAINpSHKEHUS C HCIOJIb30BAaHUEM
aHAJIOTOBBIX MPUOOPOB M JIaTYUKOB (PU3MYECKUX BEITUYHH, CPABHUBATh
pe3ynbTaThl U3BMEPEHUM ¢ YUETOM 33JJaHHOM aOCOIIOTHOM MOTPEIIHOCTH;
MPOBOJUTH UCCIIEOBAHUE 3aBUCUMOCTH OAHON (PU3HUECKONW BETUYMHBI OT
Jpyrol ¢ HUCHOJB30BaHUEM IMpPSIMBIX HU3MEPEHHH  (3aBUCHUMOCTh
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JJIMHBI, IUIOIIAIM IONEPEUYHOTO
CEUEHHMSI U YACIBHOIO CONMPOTHUBIICHHS BEIIECTBA MPOBOAHUKA, CHUJIBI TOKA,
UAYIIETO dYepe3 TMPOBOAHHWK, OT HAMpsDKEHWS Ha  MPOBOJHHKE,
UCCIIEJOBAaHUE TIOCJIEI0BATEIbBHOTO U  MapajUIeNIbHOTO  COECIUHEHUM
IPOBO/JHUKOB): IUIAHUPOBATh HCCIEIOBaHUE, COOMpaTh YCTaHOBKY M
BBITIOJHATh WM3MEpPEHUs, CIeAysl MPEAIOKCHHOMY IUIaHy, (DUKCHpPOBAThH
pe3ynbTaThl MOJYYEHHOM 3aBUCMMOCTH B BHUAE TaOmull U rpaduKoB,
JIeJIaTh BBIBOJIBI 10 PE3yJIbTaTaM UCCIIEJOBAHMS;

IPOBOJUTH KOCBEHHBIE H3MEpEHUs (U3NYECKUX BEIWYHMH (yIenbHast
TEIUIOEMKOCTh ~ BEILECTBA, CONPOTHUBIIEHWE MPOBOJHHUKA, paboTa U
MOIIIHOCTh 3JIEKTPUYECKOIO0 TOKA): IJIAHUPOBAaTh H3MEPEHMs, COOMpaTh
IKCMIEPUMEHTAIBHYIO YCTAaHOBKY, CIEays MPEAIOKEHHOW WHCTPYKIHH, U
BBIUUCIISTH 3HAUEHUE BEJIMYUHBL;

COOJTI0IaTh MpaBUJIa TEXHUKU 0€30MaCHOCTH TIPH paboTe C J1ab0paToOpHbIM
000Opy10BaHUEM;

XapaKTepu30BaTh TMPUHIUIBI  JCHCTBUS HM3yYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOHCTB C OMOpPOM HAa WX OmMHucaHus (B TOM 4YHCIIE:
CHUCTeMa OTOIUIEHHUS JIOMOB, TMTPOMETp, MapoBas TypOWHa, aMIEpMETp,
BOJIbTMETpP, CUETYMK DJICKTPUUECKOH SHEPTUU, 3JIEKTPOOCBETUTEIbHbBIE
npUOOPHI, HarpeBaTENIbHbIEC JIEKTPONPUOOPHI (IIPUMEPHI), FIEKTPUUECKUE
MPEIOXPAHUTENH, FIEKTPOMATHUT, AJIEKTPOJBUTaTENb TOCTOSHHOIO TOKA),
UCIOJIB3Ysl 3HAHMUS O CBOMCTBAX (PU3MUECKHUX SBJICHUH W HEOOXOIUMBIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOMCTBA M H3MEPUTEIIbHBIC
npuOoOpbl MO CXeMaM M CXEMaTHMYHbIM pPUCYHKaM (JKUAKOCTHBIH
TEPMOMETp, TEPMOC, TICUXPOMETP, TUTPOMETP, IABUTATEIh BHYTPEHHETO
CropaHusi, 3IEKTPOCKOII, PEOCTaT), COCTABIATh CXEMbl JEKTPUUECKUX



Henen ¢ nociaeAoBaTebHBIM U MMAapaJuIeIbHBIM COEAMHEHUEM 3JIEMEHTOB,
pasnuyasi ycJIOBHbIE 0003HAYEHUS 3JIEMEHTOB AJIEKTPUUECKUX LICTICH;
NPUBOAUTh  TPUMEPHl  (HaXOAWTh HWHPOPMANMIO O  MPUMEpax)
MPAKTHYECKOTO HCIOJIb30BaHUA (PU3NYECKUX 3HAHUI B IMOBCEJIHEBHOMN
JKU3HU I oOecreueHrst 6€301acHOCTH MpU oOpalieHur ¢ npudbopaMu u
TEXHUYECKUMU YCTPONCTBAMHU, COXPAHEHHUS 3I0POBbSI M  COOJIIOICHUS
HOPM SKOJIOTUYECKOTO MTOBEJICHUS B OKPY>KaIOIIEH cpejie;

OCYIIECTBISATh TOMCK HHPopMauu (U3UYECKOTO COJEp)KaHUS B
HNHTepHeTe, HAa OCHOBE MHMEIIMXCSI 3HAHWUM WM NYTEM CPABHEHHUS
JOTIOJTHUTENBHBIX ~ MCTOYHMKOB  BBIACNHATh MHGOpPMAILMIO,  KOTOpas
SIBJIIETCS POTUBOPEUNBOM MIIH MOXKET ObITh HEJOCTOBEPHO;
UCITIOJI30BaTh MPU BBINOJHEHUN YUEOHBIX 3aJaHUIl HAYYHO--TIONYJIIPHYIO
IUTEPATypy (U3UYECKOTO COJAEPKAHMS, CIPABOYHBIE  MaTepHUAIbI,
pecypcbl cetu HTepHET, BiaieTh NpUEMaMH KOHCIIEKTUPOBAHUS TEKCTA,
npeobpa3zoBanus HHGOPMALIMU U3 OJJHOW 3HAKOBOM CHCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBbIE NMHUCbMEHHBIE M KpaTKUE YCTHBIE COOOIIEHUS,
o006mass uHOpMALMIO U3 HECKOJIBKUX HCTOYHUKOB (PU3UYECKOIO
COJlep)KaHUsl, B TOM 4YHcCIe NyOJUYHO TMPEACTABIATh pPE3YJbTaThl
MIPOEKTHOW WJIM UCCIEAOBATEIBCKON NIESITENBHOCTH, MPU 3TOM I'PAMOTHO
UCIIOJIb30BaTh M3YUYEHHBIN TOHATUWHBIN  ammapaT Kypca (U3UKH,
CONPOBOK/IaTh BHICTYIUICHUE MPE3CHTALINE;

NpPU BBIMOJHEHUH YYE€OHBIX MPOEKTOB UM HUCCIEIOBAHUN (DPU3UUECKUX
MPOLIECCOB pacHpenensiTh OO0SI3aHHOCTH B TpyNNe B COOTBETCTBHM C
MOCTaBJICHHBIMH 3aJla4aMHU, CJIECIUTH 3a BBIIIOJIHEHUEM IUIaHA JICUCTBUN U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OIICHMBATh COOCTBEHHBIM BKIJIAJ B
JEATEIIbHOCTh TPYIIIbI, BEICTPAaUBAaTh KOMMYHUKATUBHOE B3aUMOJICHCTBUE,
MPOSIBJISISI TOTOBHOCTH pa3peliaTh KOH(IUKTHI.

K xoHiy o0yuenus B 9 kjacce npeaMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHU:

UCIIOJI30BaTh IOHATHA: CUCTEMA OTCYETa, MaTepHalIbHAasg TOYKa,
TPaeKTOpHs, OTHOCUTEILHOCTh MEXaHUYECKOro ABMKEHUS, nedopmanus
(ympyrasi, IMmjiacTU4eckas), TPEHUE, LEHTPOCTPEMUTEIHLHOE YCKOpPEHHUE,
HEBECOMOCTh M Meperpy3ku, LHEHTP TSKECTH, aOCOIIOTHO TBEPAOE TEo,
LEHTP TSKECTH TBEPAOIO Teja, paBHOBECHE, MEXaHUYECKUE KOJIeOaHUs U
BOJIHBI, 3BYK, MH(Pa3BYyK U YJIbTPa3BYK, JJIEKTPOMArHUTHBIC BOJIHBI,
IKaja 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JATbHO30PKOCTb,
CHEKTPhI UCITYCKAHUS U TOTJIOLIEHUs, anbda-, 0eTa- U raMmmMa-u3nydeHus,
W30TOIBI, IAEPHAS SHEPIeTUKA;



pasznuyarh SIBJIEHUS (PaBHOMEPHOE M HEPABHOMEPHOE MNPSAMOJIMHENHOE
JBIKEHUE, PAaBHOYCKOPEHHOE TMPSMOJIMHEHHOE ABW)XEHHE, CBOOOJHOE
najieHue TeJ, paBHOMEPHOE JIBM)KEHHE MO0 OKPYKHOCTH, B3aUMOJCICTBUE
TE€J, PEAKTUBHOE JIBIJKEHME, KOJieOaTeIbHOE ABMXKEHUE (3aTyXarollue |
BBIHYKJICHHbIE KOJI€OaHHsI), PE30HAHC, BOJIHOBOE JBMKEHUE, OTPAXKEHUE
3BYyKa, MPSAMOJIMHEMHOE paclpOCTPAHEHHUE, OTPAKEHUE U IMPETOMIICHUE
CBETA, MTOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, pa3sioKeHUE OeJIoro cBeTa B
CHEKTp M CJOXXEHHME CIEKTPaJbHBIX I[BETOB, JMCIEpPCUS CBETa,
€CTECTBEHHAsl PaJHUOAKTUBHOCTh, BO3HWKHOBEHHUE JIMHEMYATOIrO CIEKTpa
U3ITyYEHHs]) IO OMMCAHUIO UX XapAaKTEPHBIX CBOMCTB U HA OCHOBE ONBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SBJICHUE;

pacro3HaBaTh MPOSBJICHUE U3YYEHHBIX (U3UYECKUX  SBJICHUUM B
OKpYyXarolmeM Mupe (B TOM uucie (PU3HUECKHE SBICHUS B MPHUPOJIE:
MPUJIUBBI U OTJIUBBI, ABUXKEHUE T1aHeT COJIHEUHOM CUCTEMBbI, PEaKTUBHOE
JIBW)KCHUE JKUBBIX OpPraHW3MOB, BOCHPHUSITUE 3BYKOB JKHMBOTHBIMH,
3EMJIETPSICEHUE, CEMCMUYECKUE BOJHBI, I[yHAaMH, D3XO0, IBE€Ta Tell,
ONTUYECKHUE SIBJIEHUS B MPUPOJIE, OMOJOTMYECKOE IEHCTBUE BHIMMOTO,
yIbTPaUOJIECTOBOTO W PEHTIEHOBCKOTO U3JIYYEHUM, €CTECTBEHHBIN
PaIOaKTUBHBIN (OH, KOCMHUYECKHE JIy4H, PATUOAKTUBHOE H3IIYUYCHHE
MPUPOJIHBIX MHUHEpAJOB, JACHCTBHE pAJWOAKTUBHBIX W3Iy4YCHUN Ha
OpraHu3M YeJIOBEeKa), MPH STOM TMEPEBOJAUTH MPAKTHUUYECKYIO 3a7ady B
y4eOHYI0, BBIJEISATH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (U3UUECKUX
SIBIICHUI;

OMKCHIBATh U3YyUCHHBIE CBOMCTBA Tel M (PU3MUECKHUE SBJICHUS, UCIIOJIb3YS
dbu3nyeckue BENIUYMHBI (CpPEelHSsI U MTHOBEHHAs CKOpPOCTh Teja MpHU
HEPAaBHOMEPHOM JBH)KCHUU, YCKOPEHHE, IMEpPEMEIICHUE, MyTh, YTIOBas
CKOPOCTb, CHJIa TPEHHUs, CHJIa YIOPYIrOCTH, CHJIA TSDKECTH, YCKOpPEHHE
CBOOOJHOTO TMAaJ€HUsA, BEC Tela, HUMIIYJIbC TejJda, HUMIIYJIbC CHUJIbIL,
MexaHudeckas paboTa M MOIIHOCTb, IOTEHIHUAJIbHAsl HHEPrus Tena,
MOAHSATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUS CHKATOUN
NPY>KUHBI, KUHETUYECKasi DJHEPrusi, IMOJHAs MEXaHW4YecKas »HEeprus,
NEPHOJI U YacTOTa KOJeOaHUM, JJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTelb MPEJIOMIICHUSI CPEJbl), PU OMUCAHUU
MPaBUJILHO TPAKTOBaTh (DU3UYECKUN CMBICI HCIHOJIb3YEMbIX BEIUYHH,
0o0O3HaueHUs W EAUHUIIBI (DU3NYECKUX BEJIMYMH, HAXOIUTH (OPMYIIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3WYECKYIO0 BEIMYMHY C JAPYTHMMH BEITUYHMHAMH,
CTPOUTH TpaUKu U3yUYCHHBIX 3aBUCUMOCTEH (hM3UYECKUX BEIIMYUH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MYECKHUE SIBIEHUS M MPOIECCHI,
UCITIOJIb3YsI 3aKOH COXPAHEHUs SHEPIUH, 3aKOH BCEMUPHOI'O TATOTEHUS,



OPUHLIUI CYNEpPHO3UIUU CHJI, TPHUHLUI OTHOCUTENBbHOCTH [ anmes,
3aKkoHbl HBIOTOHA, 3aKOH COXpaHEHMs] UMITYJbCa, 3aKOHbI OTPAXEHUS U
IPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHMsI 3apsA0BOI0 U MAaCcCOBOI'O YHCEN
OpU SJAEPHBIX PEAKLUAX, IPU ATOM JAaBaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA U 3aIUCHIBATh €70 MAaTEMAaTUYECKOE BHIPAKEHUE;

OOBSCHATh (PU3UYECKHE TPOILECChl U CBOMCTBA Tell, B TOM YHUCJIE U B
KOHTEKCTE CUTyaI[il MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBISBISTH
IPUYUHHO--CIIEICTBEHHBIE  CBSI3U, CTPOUTb OOBSICHEHHME U3  2—3
JIOTHYECKHX ILAaroB € OMOPOM Ha 2—3 M3YYEHHBIX CBOMCTBA (DU3MUECKUX
ABJICHUH, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;

pemarh pacuéTHbIC 3a7aud (OMHUpArOIIMecs Ha CcUcTeMy u3 2-3
yYpaBHEHUI), UCMOJb3YS 3aKOHBI U (hOPMYJIbI, CBSI3bIBAIOIINE (PU3NUECKUE
BEJIMUMHBI: HAa OCHOBE aHajHM3a YCJIOBHUSA 3aJayd 3alMChIBaTh KPaTKOE
YCIIOBHUE, BBISBIATh HENOCTAIOIINE WIM M30BITOUYHBIE JaHHBIE, BbIOUPAThH
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE AJIsl PELIEHUs, IPOBOJUTH PACUETHI U
OLICHWBATh PEATUCTUYHOCTH TMOJYyYEHHOTO 3HA4YeHHs] (U3HUECKOU
BEJIMYMHBI,

pacrno3HaBaThb HPOOJEMBI, KOTOpPbIE MOXHO pPEIIUTh MPU MOMOIIU
(U3NYECKUX METO/OB, HCHOJb3Yysl ONUCAHUE MCCIEIOBaHUS, BBIICIATH
IpOBEPSIEMOE  MPEIIOJIOKEHNUE, OLEHUBAaTh MPAaBUIBHOCTh MOpsIKa
NPOBEJCHUSI  WCCICOBAHMsS, JieJaTh BBIBOJBL, HHTEPIPETHPOBATH
pe3yNbTaThl HAOIOIEHUH U OTIBITOB;

OPOBOAUTH OMBITBI 1O HAOMIOACHUIO (PU3WYECKUX SBICHUM WM
¢u3znyecKkux CBOWCTB Ted (M3yuyeHHe BTOporo 3akoHa HbioToHa, 3akoHa
COXPAaHEHHUSl HHEPrUM, 3aBUCUMOCTb MEpHoAa KoJeOaHWH MPYKUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYAbl MaJIbIX KOJ€OaHUM, MPSIMOJIMHEHOE PacIIpOCTPAHEHUE CBETA,
pasnokeHue OeNoro cBeTa B CIIEKTP, M3yUYEHUE CBOMCTB M300pa’KEHUS B
IUIOCKOM 3€pKalie M CBOMICTB H300pa)k€HHs IMpeaMeTra B coOuparouieit
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX M JIMHEHYaThIX CIEKTPOB H3ITy4YeHUs):
CaMOCTOATENIbHO  COOMpaTh YCTAaHOBKY M3 M30BITOYHOrO  Habopa
0o0OpyOBaHUS, OMUCHIBATH XOJ OMNBITa MW  €r0  Pe3yibTaThl,
(bopMyIUpOBaTh BHIBOIBI;

IPOBOAUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX U3MEPEHUH, OMpPEeessis
CpeqHee 3HAa4YeHHE U3MepsieMOM BeNUYMHBI ((POKYCHOE pacCTOsTHHUE
coOuparolel JMH3bl), OOOCHOBBIBaTH BBIOOp croco0a H3MEpeHUs
(M3MepUTEILHOTO PUOOpPa);

IPOBOAUTH HCCIEAOBAHHWE 3aBUCUMOCTEH (PU3MUECKHX BEIUYHH C
UCIIOJIb30BaHUEM MPSIMBIX U3MEPEHUN (3aBUCUMOCTH ITyTH OT BPEMEHU



Py PaBHOYCKOPEHHOM JBI)KCHHHM 0€3 HavYallbHOHW CKOPOCTH, TMEpHoa
KoJieOaHUM MaTEeMaTUYeCKOro MasTHHKAa OT JJIMHBI HUTH, 3aBUCHUMOCTH
yrjla OTpa)XEHUsI CBETa OT yIJia MaJieHUus] M yria MpeoMJICHUS OT yIJya
najieHus1): TUIAHUPOBaTh MCCJIEAOBAaHUE, CaMOCTOSATEIIBHO COOMpaTh
YCTaHOBKY, (UKCHpOBaThH pPE3yJbTAaThl TOJYYCHHOHW 3aBUCHUMOCTH
bu3MYeCKuX BETUYWH B BUJIE TaONMI] U rpadUKOB, JENaTh BBIBOJBI II0
pe3yJibTaTaM UCCISI0BaHUS;

MPOBOJUTh KOCBEHHBIC W3MEpPEeHUS (DU3NUECKUX BEIUYUH (CpeaHss
CKOPOCTh W YCKOPEHHE Tella TMpPH PaBHOYCKOPCHHOM JBHIKCHHH,
YCKOpEHHE CBOOOJHOTO MaACHHUA, KECTKOCTh MPYXKHUHBI, KOd(DPHUIIMEHT
TPEHUSI CKOJBLKEHUS, MEXaHWYeCKas padoTa M MOIIMHOCTh, YacTOTa H
Nepuosl KOJCOAHW MaTeMaTHYeCKOTO W TMPYKHHHOTO MAasTHUKOB,
ONTHYECKasl Ccuja CcoOuparomer JHMH3bI, pPaguOaKTHUBHBIA  (OH):
IJIAaHUPOBATh H3MEPEHUS, COOMpaTh SKCIIEPUMEHTAIbHYIO YCTAaHOBKY H
BBITIOJTHATh U3MEPCHUS, CIENys MPEII0KEHHON WHCTPYKIIUU, BBIYUCIIATH
3HAUYCHWE BEJIMYMHBI U aHAJTU3UPOBATH MOJIYICHHBIC PE3YIbTAThI C YYETOM
3aJaHHOM TOTPENTHOCTH U3MEPEHUM;

co0JIro1aTh MpaBUIa TEXHUKU 0€30IaCHOCTH MPU paboTe ¢ 1ab0paTOPHBIM
00opy10BaHUEM;

pa3IMyaTh OCHOBHBIC TIPU3HAKA W3YYCHHBIX (PU3MUECKUX MOJICIICH:
MaTepHaibHas TOYKA, aOCOTIOTHO TBEPIOE TEIO, TOUYCYHBIA HCTOYHHK
cBeTa, JIyd, TOHKas JIMH3a, ITUTAHETapHAs MOJEIh aToMa, HYKJIOHHAsS
MOJIEIb aTOMHOTO SI/Ipa;

XapaKTEePU30BaTh TMPHUHIUIBI  JEUCTBHS HM3YYCHHBIX TNPHUOOPOB U
TEXHUYECKUX YCTPOMCTB C OINOPOM Ha WX ONHUCaHusA (B TOM 4YHCIE:
CIIUJIOMETpP, JaTUYMKH TIOJIOKEHHUS, PACCTOSHUS W YCKOPEHHUs, pakeTa,
9XOJIOT, OYKH, TEpHCKom, QoToanmapar, ONTHYECKUE CBETOBOJIBI,
CIIEKTPOCKOT, JO3UMETp, Kamepa BuibcoHa), HWCHONB3ysS 3HAHUSI O
CBOMCTBaX (UBMYECKUX SBJICHUH U  HEOOXoAuMble  (PU3UYECKUE
3aKOHOMEPHOCTH;

WCITOJIb30BATh CXEMbl U CXEMATUYHBIC PUCYHKU M3YYEHHBIX TEXHUYECKUX
YCTPOWCTB, M3MEPHUTEIBHBIX MPUOOPOB M TEXHOJIOTHYCCKUX ITPOIIECCOB
IpU pPEIICHUH YYeOHO--TIPAaKTUYECKUX 3a7ad, ONTHYCCKUE CXEMBI IS
MTOCTPOCHUS N300paKEHUH B INIOCKOM 3epKaJie 1 COOMparoIe JTNH3E;
NPUBOIUTH  NpHMEPHl  (HaXOauTh  HHGOPMAIMIO O  IPUMEpax)
MPAKTHYECKOTO HCIOJIB30BaHUS (PU3HMYECKUX 3HAHMA B TIOBCETHEBHOM
KU3HH JIJIs oOecrieueHnsi 0€30MacHOCTH MPU 0OpaIleHuu ¢ prudopamMu u
TEXHUYECKUMU YCTPOMCTBAMU, COXPAHEHHUS 3JI0POBbS U  COOJIOJICHUS
HOPM JKOJIOTUYECKOTO TTOBEJICHUS B OKPY KAIOIIIEH Cpeie;



OCYIIECTBJIATh TMOUCK WHGOpMAIMK  (HU3UIECKOTO COACp)KAaHUS B
HHTepHeTe, caMOCTOATENbHO (GOPMYIINPYS MOMCKOBBIN 3allpoc, HAXOAUTh
IYTU ONPEIENIEHUs JOCTOBEPHOCTH MOJIYYEHHON MHPOpMAIMK Ha OCHOBE
UMEIOLINXCS 3HAHUN U IOMIOJHUTENBbHBIX UICTOYHHUKOB,

UCIIOJIb30BaTh MPHU BBIIIOJHEHUHN YUYE€OHBIX 3a/laHUll HAYYHO--TIOMYJIIPHYIO
JAUTEepaTypy (U3NYECKOTO COAEP)KAHMSA, CIPABOYHBIE  MaTepuasbl,
pecypcbl cetn IHTepHET, BlajeTh npuéMaMu KOHCIIEKTUPOBAaHUS TEKCTa,
npeobpazoBanus HHGOPMAIIUU U3 OJJHON 3HAKOBOM CHCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbBIE NMUCHMEHHBIE M YCTHBIE COOOILEHUS HAa OCHOBE
UHpOpPMAIlMM W3 HECKOJIBKMX MCTOYHUKOB (PU3UYECKOTO COJIEpIKaHus,
yOJMYHO MPECTABIATh PE3yIbTaThl IPOEKTHOW HIIM UCCIEI0BATEIbCKON
NESTENbHOCTH, TPH OATOM TPaMOTHO  HCIIOJNB30BaTh  HM3yYEHHBIN
NOHATUUHBIA anmapar HM3y4yaeMoro pasjaena (U3MKH M CONPOBOXKIAThH
BBICTYIUICHHE TMpe3eHTaluel ¢ ydé€ToM OCOOEHHOCTEM ayJuTOpHUH
CBEPCTHUKOB.
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https://m.edsoo.ru/7f416194

Hroro no pazgeny

12

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME

68

12




8 KJIACC

Koaun4yecTBO 4acos

IIpakTHYeckue
padoThI (c
ucnonv3osanuem 3JI€KTpOHHbIe
HaunmeHoBaHHe pa3aejioB H TeM oGopyoosanus (uudposbie)
Ne n/m KonTposbHble | tenmpa
NPorpamMMbl Bcero 5 P — o0pa3oBaTejibHbIE
padoThI Hayunou u pecypcesl
mexnwmzuttecxoﬁ
HanpaejieHHocmu
«Touka pocmay)
Pasznea 1. TenyioBble ABJICHUA
bubmmoreka [IOK
1.1 CTpoeHue U CBOMCTBA BEIECTBA 7
p B https://m.edsoo.ru/7f4181ce
bubmmoreka [IOK
1.2 TeroBbIe IIPOIIECCHI 21 1 5
port https://m.edsoo.ru/7f4181ce
Hroro no paszneny 28
Pa3nen 2. JinekTpuyecKue U MATHUTHDIE SIBJIEHUSI
21 DNeKTpUuYEeCKHe 3apsibl. 3apsHKEeHHBIE Tena 2 1 bubnuotexa [JOK
' M X B3aMOJICHCTBHE https://m.edsoo.ru/7f4181ce
but6mmorekxa [IOK
2.2 TToCcTOSHHBIN JIIEKTPHUECKHAI TOK 20 1 7
P https://m.edsoo.ru/7f4181ce
bu6nunorexa [JOK
2.3 MarauTHeI€e SIBJIEHUS 6 1 15
https://m.edsoo.ru/7f4181ce
bu6nunorexa [JOK
24 DJIeKTpOMarduTHas NH s 4
p AYRH https://m.edsoo.ru/7f4181ce



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

Hroro no pazgeny

37

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME

68

145




9 KJIACC

KoanuecTBO 4acos
IIpakTHYeckue
padoTbI (c
ucnonv3osanuem 3JI€KTpOHHbIe
HaunmeHoBaHHe pa3aejioB H TeM oGopyoosanus (uudposbie)
Ne n/m KoHTpoabHble | 4enmpa
NPorpamMMbl Bcero 5 P — o0pa3oBaTejibHbIE
padoThI Hayunou u pecypcesl
mexnwwzuttecxoﬁ
HanpaejieHHocmu
«Touka pocmay)
Paznea 1. Mexanuueckue siBJeHUS
11 MexaHHYECKOE NBIDKEHUE U CIIOCOOBI €TI0 10 1 bu6nuorexa [IOK
' OITMCAHUS https://m.edsoo.ru/7f41a4a6
bu6nuorexa [IOK
1.2 BsaumogeiicTBue Ten 20 1 3
A https://m.edsoo.ru/7f41a4a6
bubmmoteka [IOK
1.3 3aKOHBI COXPaHEHUS 10 3
P https://m.edsoo.ru/7f41a4a6
Hroro o pasneny 40
Pasznen 2. MexaHu4yeckue Ko0J1€0aHUA U BOJIHBI
but6mmorekxa [IOK
2.1 Mexannueckue KojieOaHus 7 3
https://m.edsoo.ru/7f41a4a6
but6mmorexa [{IOK
2.2 MexaHnueckye BOIHEL 3B 8 1 3
YK https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 15

Paznen 3. D1eKTPOMArHUTHOE 10J1€ H 3JIEKTPOMATHUTHBIE BOJIHBI



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

31 DIEeKTPOMarHuTHOE I0JIe U 5 5 bubnmoreka [JOK
' 3JIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 6
Pasnen 4. CBeToBbIe IBJICHUS
bu6nmorexa [IOK
4.1 3aKOoHBI pacIpOCTpaHEHHUS CBETA 6 2 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4.2 JIuH3BI 1 onrTHYecKue MpUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4.3 Paznosxenue 6emoro ceera B CEKTP 3 2 https://m.edsoo.ru/7f41a4a6
Uroro no pazueny 15
Pa3nen 5. KBanToBble fiB1eHHSA
bubmmoreka [IOK
5.1 Hcnyckanne v moroneHne CBeTa aToMOM 4 1 https://m.edsoo.ru/7f41a4a6
bu6nuorexa [IOK
52 (CTpoetiiie aTOMHOIO A1pa 0 L https://m.edsoo.ru/7f41a4a6
bu6nunorexa [IOK
5.3 SAnepHble peakuuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Paznen 6. [loBTOpUTEILHO-0000IAKOIINIA MOTYJIb
6.1 IToBTOpenue u 06001IEHNE COAECPIKAHUS 9 5 bub6muoreka [IOK
' Kypca ¢pu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'OITPOLECCA

OBA3ATEJBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYEHUKA
[Tepbikun A.B. @uzuka. 7

kiacc. YueOnukllepoimkun A.B.

®usuka. 8 kiacc. YueOHUK

[Téppmkun A.B., I'ytauk E.M. ®usuka. 9 knacc. YueOHUK
METOAUYECKHUE MATEPUAJIBI VIS YUYUTEJIA

Owionosny H.B. ®usuka. 7 kinace. MeToaudeckoe mocodue k yueOHuky A.B.
[Teprimkuna.M.: JIpoda, 2018

Owionosnd H.B. ®usuka. 8 knacc. MeToaudeckoe mocodue k yueOHuky A.B.
[Teprikuna.M.: Ipoda, 2018

Ouzuka: 3agaunuk: 9 — 11 xi1.: Yueb. nocobue mis obueoOpazosar. yued.
3aBeaeHuil. — M.:[[poda, 1996 — 368 c.: un. — (3agaunuku «JIpodbr»).
®usuka. Tectol. 7 — 9 knacesl. Kabapaun O.D., Opnos B.A.

®u3nYeCcKuil HIKCIIEPUMEHT B CpeIHEN MIKoJe: MexaHuka.

Monexynsipaas gusuka.dnekrpoauHamuka / [llaxmaes H.M., Illunos

B.®.

INIUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

1.bubnmnoTeka — Bce o npeamery «®duznkay. — Pexxum gocryma:
http://www.proshkolu.ru2.BuneoomnsiTsl Ha ypokax. — Pexxum fgocryma:
http://fizika-class.narod.ru
3 Enunas xoyutekius U poBbIX 00pa30BaTeIbHBIX peCypcoB. — Pexxum gocrymna:

http://school-collection.edu.ru

4 NHTepecHble MaTepHalibl K ypoKaMm (PU3UKU MO TeMaM; TECTHI 110 TeMaM;

HarJsIIHBIe TOCOOMAK ypokam. — Pexxum mpoctyna: http://class-fizika.narod.ru

5 Lludpossie oOpazoBarenabHbIE pecypchl. — Pexum nocrtyna:

http://www.openclass.ru6 DnexTpoHHble yueOHUKY 110 pu3uKe. — Pesxxum

noctyna: http://lwww.fizika.ru
MATEPUAJ/IBHO-TEXHUYECKOE OCHAHIEHHUE

O6opynoBaHue [IEHTPA €CTECTBEHHO-HAYYHON U TEXHOJIOTHUYECKOM HAMIPABICHHOCTH
«ToukapocTay:

- nudposas madboparopus (yueHUIecKas);

- KOMIUIEKT TIOCY/BI UTsl YA9CHUYECKUX OTIBITOB;

- 00pa3oBaTeNbHBIA KOHCTPYKTOP JUISI MPAKTHKH OJIOYHOTO MPOTPaMMHUPOBAHUS C


http://www.proshkolu.ru/
http://fizika-class.narod.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://class-fizika.narod.ru/
http://www.openclass.ru/
http://www.fizika.ru/

KOMILIEKTOM/IATYNKOB;
- Habop OI'D/EID;
- HOYTOYK.



