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®enepanbHas paboyas nmporpamMma no ydeOHomy mnpeamety «Pusnka» (0a30BbId
ypoBeHb) (mpenMeTHass o0nactb «EcTecTBeHHO-HaydHbIE MPEAMETH») (Janee
COOTBETCTBEHHO — Iporpamma 1o (¢pusuke, Gpu3nka) BKI0UYAET NOSICHUTEIbHYIO 3aMHCKY,
coziepkaHue 00y4deHUsl, TUIaHUPYEMbIE Pe3yJIbTaThl OCBOCHUS MPOTrpaMMBbl 1O (HU3HKE,
TEMaTUYECKOE TUIAHUPOBAHUE, MepeueHb (KOAU(PUKATOP) paclpeleICHHBIX 0 KilaccaM
pOBEpSAEMbIX TpeOOBaHUM K pe3ysibTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTelibHOU
IPOrpaMMbl OCHOBHOTO OOIIEro 0Opa30BaHUs U 3JIEMEHTOB COJAEpKaHUA MO (U3UKE,
nepeveHp (KoaudukKaTop) NPOBEPSEMBIX TpPEOOBaHWUN K pe3ylbTaTaM OCBOCHUS
OCHOBHOUM 00pa30BaTEILHON MPOrpaMMbl OCHOBHOT'O OOIIIEro 00pa30BaHUs U 3JIEMEHTOB
cojiepKaHus o (PU3HKE.

HOACHUTEJIBHASA 3AIINCKA

[IporpamMma no ¢u3uke Ha YpOBHE OCHOBHOTO OOLIEr0 0Opa3oBaHUSI COCTAaBJICHA
Ha OCHOBE MOJOXEHUI M TpeOOBaHUM K pe3yjbTaTaM OCBOCHHsS Ha 0a30BOM YPOBHE
OCHOBHOW 00pa3zoBaTesibHON mporpaMmsbl, npenacrabieHHbix B @I'OC OO0, a Takxke
c yueroM (enepanbHOI paboueli MporpaMMbl BOCIIUTAHUS M KOHIEHIIUHU MTPENO01aBaHus
yueOHOoro npeamera « Pu3nkay.

ConepxxaHue mporpaMMmbl 1O  (PU3MKE HaMpaBiIeHO Ha (popMupoBaHHE
€CTECTBEHHO-HAYYHON IpaMOTHOCTH OOYYAIOIINXCS U OPTraHU3aLMI0 U3y4YeHUs] (PU3UKU
Ha JIeSITEeNIbHOCTHOM ocHOBe. B mporpamme mo (u3uKe yUYHTHIBAIOTCS BO3MOKHOCTHU
ydyeObHoro mnpeamera B peanuzanuu TpedoBanuit PI'OC OOO Kk MmIaHUPYEMbIM
JUYHOCTHBIM M METANpEeIMETHBIM PE3yJIbTaTaM O0y4YeHHUs, a TakKe MEXIPEIMETHbIE
CBSI3M €CTECTBEHHO-HAyUHBIX YyU€OHBIX MPEIMETOB Ha YpPOBHE OCHOBHOIO OOIIEro
o0Opa3oBaHMs.

[Iporpamma 10 (u3MKe yCTaHABIMBAET pacHpenesieHue ydeOHOTO Marepuaia
no roaam oOyueHusi (MO KJjaccam), TpejjiaraetT NPUMEPHYI MOCIEI0BaTeIbHOCTh
M3Y4YEHUsl TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTUS MPEIMETHOIO COJEPKAHHUS U y4yeTe
BO3PACTHBIX OCOOCHHOCTEHN 00yUaroIINXCS.

[Iporpamma no ¢usuke pazpaboTaHa C LENbIO OKa3aHUS METOJUYECKON MOMOIIU
YUUTEIIO B CO3/IaHUU paboyell mporpaMmbl O Y4EOHOMY ITPEIMETY.

dusnka SABISIETCS CHUCTEMOOOPA3YIOMUM JIJII €CTECTBEHHO-HAYYHBIX YYCOHBIX
MPEIMETOB, MOCKOJIBKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE IMPOLIECCOB U SIBICHUM,
M3y4aeMbIX XUMHUEH, OWOJIOTHEH, acTpoHOMUEH W (u3ndecko reorpadueid, BHOCUT
BKJIaJl B €CTECTBCHHO-HAyYHYIO KapTHHY MHpPA, NPEIOCTaBISET HauOoJee SCHBIC
oOpa3ipl NMPUMEHEHHs] HAYyYHOIO METOoJla MO3HAHHUs, TO €CTh crnoco0a MOJydeHHUs
JIOCTOBEPHBIX 3HAHUHN O MUpE.

OnHa W3 TVIaBHBIX 3a7a4 (PU3MYECKOro OoOpa3oBaHUS B CTPYKType OOLIEro
o0pa30oBaHUs COCTOUT B POPMUPOBAHUN €CTECTBEHHO-HAYYHOW rPaMOTHOCTH U UHTEpECa
K HayKe y OOy4aronuxcs.



N3yuenue ¢usuku Ha 0a30BOM YpOBHE MPEANOJAraeT OBJIAJIEHUE CIEAYIOIUMU
KOMIIETEHTHOCTSAMM, XapaKTEPUIYIOIIUMHU €CTECTBEHHO-HAYUHYIO TPAMOTHOCTb:

HAYYHO OOBSICHATH SIBJICHHUS,

OIICHUBATh " MOHUMATh 0COOEHHOCTH Hay4YHOTO UCCIIEOBAHNUS;

MHTEpPIPETUPOBATh JIaHHBIE M  HUCIOJb30BaTh HAYYHBIE JIOKa3aTeJIbCTBA
JUISl IOJTyYE€HUST BEIBOJOBY.

[enu n3yyeHus pU3UKU Ha YPOBHE OCHOBHOTO 00IIer0 00pa30BaHUs ONpPEIEICHbI
B KOHIENIMU TMpernojaBaHusi ydeOHoro mnpeamera «Duszuka» B 00pa3zoBaTEIbHBIX
OpraHU3aAUAX Poccuiickon Oenepanuu, peATU3YIOLINX OCHOBHEIE
00111e00pazoBaTeNbHbIE TPOrPAMMBI.

Lenu u3yuenus pusmku:

npUOOpETeHHEe HMHTEpPEca W CTPEMIICHHs] OOYYalolMXCsS K HAy4YHOMY H3Y4YEHHUIO
MPUPOJIbI, PA3BUTHE UX UHTEIUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTUE TMPEJCTABICHUI O HAYYHOM METOJIe¢ IMO3HaHUs U (HOPMUpPOBAHUE
HCCIIEIOBATENIBCKOTO OTHOIICHUS K OKPY KAIOIIUM SIBJICHUSIM;

dbopMupoBaHHE HAYYHOTO MHUPOBO33PEHMSI KakK pe3yJibTara H3yUYEeHHUSI OCHOB
CTpPOEHHUS MaTepuu U QyHIaMEHTAIbHBIX 3aKOHOB (DHU3UKU;

dbopMupoBaHUe TNPEACTaBICHUA O PpOAU (PUIUKA JJISI  Pa3BUTUSA JAPYTHX
€CTEeCTBEHHBIX HAYK, TEXHUKU U TE€XHOJOTHU;

pa3BUTHE MPEJCTABICHUN O BO3MOXHBIX cepax Oymyied mpodecCHoHATbHON
NeSTETbHOCTH, CBSI3aHHOM C (PU3UKOM, TOATOTOBKA K JalbHEHIIeMy 0Oy4eHHIO B ATOM
HaIlpaBJICHUMU.

JlocTikeHre 3TUX 1eNiel MporpaMMbl 1o (U3UKE Ha YPOBHE OCHOBHOTO OOIIETO
00pa3oBaHus 00ECIIEUNBALCTCS PEIICHUEM CIICIYIOIINX 3a1a4:

MpUOOpETeHUE 3HAHWI O JUCKPETHOM CTPOCHUU BEIIECTBA, O MEXaHUUYECKUX,
TEIJIOBBIX, JIEKTPUUYECKNX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

MpUOOpETEeHUE YMEHUN OMHUChIBaTh M OOBACHITH (UBUYECKUE SBJICHUS
C UCIOJIb30BaHUEM IMOJTYyUYECHHBIX 3HAHUM;

OCBOEHHE METOJIOB PEUICHUS MPOCTEUINX PACUYETHBIX 337ad C MCIOJIb30BAHUEM
bu3uYecKrX Mojieiel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/a4;

pa3BUTHE YMEHUN HaOII0aTh NPUPOJHBIC SBJICHUS U BBIMOJHITH OMBITHI,
nabopatopHble PabOTHl W AKCIEPUMEHTAJIbHBIC HCCIICIOBAHUS C HCIOJIb30BAHUEM
U3MEPUTEIBHBIX MPUOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ HH(POpMaIHeil PU3NIECKOTO COAEPIKaHUsI, BKIIFOYas
UHQOpMAIIMI0O O COBPEMEHHBIX JIOCTXKCHMSIX (PU3UKU, aHalu3 M KPUTHUYECKOE
OlICHHBaHUE UH(OpMAIIIH;

3HAKOMCTBO CO cdepamMu MNpodhecCHOHAIBHON JEATEILHOCTH, CBSI3aHHBIMU
¢ (usukoi, W COBPEMEHHBIMH TEXHOJOTHUSIMH, OCHOBAaHHBIMU Ha JOCTHUKEHUSIX
bu3uYeCKOl HAYKH.

OO6muiee 4yuCIO YacoB, PEKOMEHJIOBAHHBIX ISl M3y4eHHs (U3UKUH Ha 0a30BOM
ypoBHe, — 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJient0), B 8 kiacce — 68 yacos
(2 yaca B Hezenm0), B 9 kacce — 102 yaca (3 yaca B HEZIEIIO).



[Ipeanaraemslii B mporpamMme 1o GU3MKe nepeveHb 1a00paTopHbIX padoT U OTIBITOB
SIBIISICTCSI PEKOMEHIATEIbHBIM, YIUTEb JIJIaeT BRIOOP NPU MPOBEIACHUH JIA00OPATOPHBIX
paboT W OMBITOB C YYETOM WHAWBHUIYAIBHBIX OCOOCHHOCTEH OOYYArOIIUXCS, CIUCKA
IKCTIEPHUMEHTAJIBHBIX 33JaHUM, MPeUIaraeMbIX B paMKaX OCHOBHOTO TOCYIapPCTBEHHOTO
’K3aMeHa Mo (PU3HUKE.



COIEPKAHUE OBYYEHMUAA

7 KJIIACC
du3nka u ee poJib B MO3HAHNH OKPY:KAIOLIEro MUPa
®duszuka — Hayka o mnpupone. SBineHus npupoabl. DU3UYECKUE SIBICHUS:

MEXaHUYECKUE, TEIUIOBbIE, JIEKTPUYECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
dusnueckue BeInYuHbl. M3Mepenne pusndeckux BeauunH. Ousnueckue npudopsl.
[TorpemnocTs n3MepeHnii Mex1yHapoIHasi CUCTEMA €IMHMII.

Kak ¢wu3uka w©  Jpyrue  eCTeCTBEHHBbIE HAayKd  H3Y4alOT  MPHUPOIY.
EcTtecTBeHHO-HaY4YHBIN METO]] IO3HAHUA: HAOIIOIeHNE, TOCTAHOBKA HAYYHOT'O BOMIPOCa,
BBIJIBUJKEHUE TUIIOTE3, SKCIIEPUMEHT IO IIPOBEPKE TUIIOTE3, 00BSICHEHNE HAOII0JaeMOT0O
saBieHus. Onucanue GU3NUECKUX SIBICHUM C MOMOIIBIO MOJICIICH.

Jlemoncmpayuu
MexaHndeckue, TeII0BbIC, JIEKTPUIYECKIUE, MATHUTHBIE, CBETOBBIC SIBJICHUS.
®duznyueckre NpuoOpkI U MPoLieaypa MPSIMbIX U3MEPEHUM aHAJIOTOBBIM U LIU(PPOBHIM
pUOOPOM.

JlabopamopHhwvie pabomul u onvimol

Omnpenenenyre MEHBI ACTESHUS KAl H3MEPUTEIHHOTO TTPHOOpAa.

N3mepenune paccTosiHUM.

N3mepenne o6beMa JKUIKOCTH U TBEPAOTO Tela.

Omnpenenenre pa3MepoB MaJbIX Tell.

N3mepenne TemriepaTypsl MPU ITOMOIIH KUIAKOCTHOTO TEPMOMETpPA M JaTYHKA
TEMIIEPATYPHI.

[IpoBenenune ucciaenoBanus Mo MPOBEPKE TUIOTE3bI: HAIBHOCTH TMOJETa IIapuKa,
MyIIEHHOT'0 TOPU30HTAJILHO, TEM OOJIbIIIe, YeM OOJIBIIIE BHICOTA ITyCKa.

IlepBoHayajibHBIE CBEICHUS O CTPOCHUM BEIECTBA

CtpoeHue BelecTBa: aTOMbI U MOJIEKYJIbI, X pa3mepbl. ONbITHI, JOKA3bIBAIOIINE
JTUCKPETHOE CTPOEHHE BEIIECTBA.

JIBmxeHue yactull BeniectBa. CBsI3b CKOPOCTH IBUKEHUS YACTUI] C TEMIIEPATYPOIl.
bpoynoBckoe nBukenue, nuddysusa. BanmonelicTBie 4acTHI] BEIIECTBA: MIPUTIKECHUE
Y OTTAJIKUBAHUE.

ArperatHble COCTOSIHMSI BEILECTBA: CTPOEHUE Ta30B, KUJIKOCTEH M TBEPIBIX
(kpucTammuyecknx) Ten. B3auMocBsi3b MEXAy CBOMCTBAaMU BEILECTB B Pa3HBIX
arperaTHbIX COCTOSIHMSIX W WX aTOMHO-MOJICKYJSAPHBIM CcTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIbI.

Jlemoncmpayuu

Hab6nronenue 6poyHOBCKOTO TBUYKEHUS.

Habmronenue nuddysun.

HaGmonenve siBieHuM, OOBSACHSIOMUXCS MNPUTSHKEHUEM WIM OTTaJIKMBAaHUEM
YacTHI] BEUIECTBA.



JlabopamopHwvie pabomul u onvimol
OreHnka quamMeTpa aToMa METOZIOM PSOB (C UCTIOIb30BaHueM (hoTorpadmii).
OnbITel IO HAOJIOACHUIO TETJIOBOTO PACIIUPEHHUS Ta30B.
OnbIThl IO OOHAPYKEHUIO IEUCTBUS CHII MOJIEKYJISIPHOTO MPUTSHKCHHUS.

JIBMKeHMe U B3AaUMOJAEHCTBHUE TeJl
Mexanundeckoe IBHKeHHE. PaBHOMEpHOE M HEpaBHOMEpHOE IBHKEeHHE. CKOPOCTH.
Cpennsisi CKOpOCTh IPYU HEPABHOMEPHOM JIBH)KEHHH. PacyeT myTH U BpEMEHHU ABUKEHUS.
SBnenue nHepuuy. 3aKOH MHEPLUH. B3anMoaeicTBrE Te Kak IPUYMHA U3MEHEHUS
CKOPOCTH ABMXKEHUA Ten. Macca kak mMepa MHepTHOCTH Tena. [ImoTHOCTh BeliecTsa.
CBs13b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHHULIE 00bEMa BELIECTBA.

Cuita kak XapakTepucTuka B3auMoaencTBus Ten. Cuiia ynpyroctu M 3akoH I'yka.
N3mepenne cuiibl ¢ TOMOIIBIO AMHAMOMETpA. SIBjIeHue TAroTeHus U cuiia TsbkecTd. Crna
TSKECTH Ha Apyrux Ianerax. Bec tena. Hesecomocts. CriokeHue CHil, HAPAaBIEHHBIX
no ogHoud mpsimou. PaBHogmencTByromas cui. Cuna TpeHus. TpeHue CKOJIbKEHUS
U TPeHUE NOKOA. TpeHne B IpUpOE U TEXHUKE.

Jlemoncmpayuu
HaGnronenue MexaHu4ecKoro IBH>KEHHUS Tela.
N3mepenne CKopoCcTr NPSMOIUHERHOTO JBUKEHUS.
HaGntonenue siBneHust HHEPIUU.
Ha6nronenue usmMeHeHus: CKOpOCTH MpY B3aUMOJIEHCTBUH TEN.
CpaBHEeHUE Macc 10 B3aUMOACHCTBUIO TEI.
CrioxeHune cui, HapaBJIEHHBIX IO OJHOMN MPSAMOMU.

JlabopamopHhwvie pabomul u onvimol

Omnpenenenre CKOPOCTU PABHOMEPHOTO JIBIKEHUS (IIAPUKa B KUIAKOCTH, MOJIEIH
AJIEKTPUUECKOTO aBTOMOOUJISI U TaK Jajiee).

Omnpenenenre CpeaHe CKOPOCTH CKOJIbKEHUS OpycKa WM [IapUKa M0 HAKJIOHHOU
MJIOCKOCTH.

Onpenenenre MIOTHOCTH TBEPAOTO Tea.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh PacTshKEHUs (1ehopMaIivy) Mpy>KUHbBI
OT IIPUJI0KEHHOW CUJIBI.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbI TPEHHUSI CKOJIBKEHHUS OT Beca Tella
Y XapakTepa CONMpPUKACAIOIINXCS MOBEPXHOCTEN.

JlaBJjieHHe TBepABIX TeJl, dKUIAKOCTel U ra3oB

Hasnenue. CriocoObl yMEHbBILIEHUS W yBeNWYeHHs naBieHus. JlaBneHue rasa.
3aBUCUMOCTH JaBJEHUS raza or oobema, TeMiepaTtypsl. [lepenaya naBieHus TBEpAbIMU
TElaMH, JKMIKOCTSIMM M Taszamu. 3akoH llackamsa. IlHeBMaTMueckue MalIUHBI.
3aBUCHUMOCTb JIaBJICHUSI JKUAKOCTU OT TayOuHBL. ['MapocTraTHUecKuil mapajiokc.
CooOmaromuecs cocyibl. [ 'mapaBiuuecKkue MEXaHU3MBI.

Atmochepa 3emnum u arMmocdepHoe aaBieHue. I[IpudMHBI CyHIECTBOBAHMS
BO3aymHOM oOomouku 3emin. Oneir Toppuuennu. M3mepenune atmocepHOro
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JaBJIeHUs. 3aBUCUMOCTh aTMOC(EpPHOTO JaBJICHHUS OT BBICOTHI HAaJl YPOBHEM MODS.
[TpubGops! 17151 M3MepeHus aTMOC(HEPHOTO TaBJICHHUS.

JlelicTBHE XKUJKOCTM M Ta3a Ha MNOTPYKEHHOE B HHUX TeJO. BrITankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3myxoraBanue.

Jlemoncmpayuu

3aBUCHUMOCTB JIABJICHUS ra3a OT TEMIEPATYPHI.

[lepenaua naBiIeHUS )KUIKOCTHIO U Ta30M.

CooOmaromuecs Cocybl.

I'mppaBnuueckunii mpecc.

[IposiBenue nercTBUst aTMOCHEPHOTO JIABJICHUS.

3aBUCUMOCTh BBITAIKMBAIONIEH CHJIBI OT 0ObeMa IMOTrPYKEHHOW YacTH Teja
Y IUIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEH CUIIBI BECY BBITECHEHHOM KUIKOCTH.

VYcmoBue 1UIaBaHWA TEN IUIABAHWE WM TOTPYKEHHE Tell B 3aBUCUMOCTH
OT COOTHONIEHUSI TUIOTHOCTEN TEJIA U )KUIKOCTH.

Jlabopamophwvie pabomul u onvimol

HccnenoBanne 3aBUCMMOCTH Beca Tejla B BOJAE OT O0beMa MOTPY>KEHHOU
B JKAJIKOCTb YaCTH TEJIA.

OnpeneneHue BBITAIKABAKOLIEW CHJIbI, JEHWCTBYIONIEH Ha TEJO, IOTPYKEHHOE
B KUJIKOCTb.

IIpoBepka HE3aBUCHMOCTH BBITAJIKHWBAIOIIEH CHIIBI, JCUCTBYIOIIEW Ha TEJO
B KUJIKOCTH, OT MacChl TeJa.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAIKHABAIOIIECH CHJIbI, JEUCTBYIOLIEH
Ha TEJIO B )KUJIKOCTH, OT 00beMa MOTPY>KEHHOW B KMJIKOCTh YaCTH TeJa U OT INIOTHOCTU
KUJKOCTH.

KoncTpynpoBanue apeomerpa Wi KOHCTPYMPOBAHUE JIOAKA U OIPEACICHUE €€
IPY30II0AbEMHOCTH.

PaGoTa 1 MOIIHOCTH. JHEpPrus

Mexanuveckas padbota. MOITHOCTS.

[IpocThie MEXaHU3MBI: pbIYar, OJIOK, HAKIOHHAS TJI0CKOCTh. [IpaBuio paBHOBeCHS
peruara. [IpuMeHneHnue mpaBwia paBHOBECHSI pbhlyara K OJOKY. «30JI0TOE MPaBUIION»
Mexanuku. Koaddumuent nonesnoro aerictus (nanee — KIII) mpocThix MexaHU3MOB.
[IpocThie MeXxaHU3MBI B OBITY M TEXHUKE.

Mexanunueckas 3Heprusi. Kunernueckas u noreHuuainbHas 3Heprus. [Ipespanienue
OJIHOTO BHUJA MEXAHUYECKOW OHHEPruu B JpPYyrol. 3aKOH COXPAHEHUS JHEPTUH
B MEXaHHKE.

Jlemoncmpayuu
[IpumMepbl IPOCTHIX MEXAHU3MOB.



JlabopamopHwvie pabomul u onvimol

OmnpeneneHue padOTbl CHIBI TPEHHUS TMpPU PAaBHOMEPHOM JBIDKEHHHM Tena
M0 TOPU3OHTAIBHOM MOBEPXHOCTH.

HccnenoBanue ycIoBUil paBHOBECHS phlyara.

N3mepenne KII/] HakKIOHHON INTIOCKOCTH.

W3ydenne 3akoHa COXpaHCHHUSI MEXaHUYECKON SHEPTHH.

8 KVIACC

TemnoBble siBJICHUS

OCHOBHBIE MOJOKEHUS MOJIEKYJISIPHO-KUHETUUECKON TEOPUU CTPOCHUS BEILIECTBA.
Macca u pazmepsl aTOMOB U MOJIEKYIT. OMBITHI, TOATBEPKIAIOIINE OCHOBHBIE MOJIOKEHUS
MOJIEKYJISIPHO-KUHETUYECKON TEOPHUH.

Mopenu TBepAOro, SKHAKOTO U  Ta3000pa3HOrO  COCTOSIHUNA  BEIECTBA.
Kpucramnuueckue u amopdusie Tena. OObsICHEHHWE CBONCTB TIa30B, KHJIKOCTEU
U TBEPABIX TEI HA OCHOBE TIOJIOKEHUU MOJIEKYJSIPHO-KUHETUYECKOU TEOPHHU.
CmaumnBaHK€e U KalWUISIPHBIE SIBJICHUS. TEmIoBOe pacliupEHUe U CKATHE.

Temnepatypa. CBsi3b TeMIEPATYPhbl CO CKOPOCTHIO TETUJIOBOTO JABHKCHUS YaCTHII.
Buyrtpennsis sHeprus. CriocoObl M3MEHEHUs BHYTPEHHEH HHEpruu: Teruionepeaayda
U coBepiieHre paboTel. Buabl Temionepenayu: TEIUIONPOBOJAHOCTh, KOHBEKIIUS,
U3IIyYEHUE.

KonuyectBo TemioTel. YnenpHas TEIJIOEMKOCTh BellecTBa. TermmooOMeH
U TEIUIOBOE paBHOBECHE. YpaBHEHHE TEIJIOBOro OanaHca. [lnaBineHue u oTBepaeBaHuE
KPUCTAJUIMYECKUX BEIIECTB. YJeibHas Teriora I1UiaBleHus. IlapooGpa3oBanue
n koHaeHcauus. HMcnapenue. Kumnenue. VYaenbHas Temiora mnapooOpa3oBaHUs.
3aBUCUMOCTh TEMITEPATypPhl KUTICHUSI OT aTMOC(EPHOTO AaBICHUS.

BnaxuocTts Bo3ayxa.

DHeprus TOIIuBa. Y IejibHas TEII0oTa CTOPaHUs.

[Tpuntuner padoTs! TermoBeix apurareneit KIIJ[ remmoBoro neuratens. TemnoBbie
JBUTATENM U 3alIATA OKPYKAIOLIEH CPEIbI.

3aKOH COXpaHEHHUS U MPEBPAILICHUS SHEPTUH B TEILIOBBIX MpOIleccax.

Jlemoncmpayuu
Hab6nronenue 6poyHOBCKOTO IBUYKEHUS.
Ha6nronenue nuddysun.
Habmronenue sBiaeHU CMauyuBaHUS U KalTWJUISIPHBIX SBJICHUM.
HaOnronenue TeniaioBoro paciumpeHus Ted.
N3menenune naBieHys ra3a mpu n3MeHeHn 00beMa M HarpeBaHUH WU OXJIaKICHHUH.
[IpaBuia u3mMepeHus TEMIIEPATYPHL.
Buae! Tenonepenaun.
OxJtaykeHue Mpy COBEPIIEHUN PAOOTHI.
HarpeBanue npu coBepiiieHny paboThl BHEITHUMHU CHUJIAMH.
CpaBHEHUE TEIUIOEMKOCTEN Pa3IUYHBIX BEIIECTB.



Habmronenue kumenus.
HaGnronenue mocTostHCTBA TEMITEPATyPhI IPH TUIABJICHUH.
Moienu TeIUIOBEIX JIBUTATEIIEH.

Jlabopamopnvie pabomsi u onvimol

OnbITH IO 0OHAPYKEHUIO TEUCTBUS CHII MOJICKYJISIPHOTO MPUTSKEHUS.

OnbITI O BBIPAIIMBAHUIO KPUCTAJIIOB IOBAPEHHOM COJIM WIIA caxapa.

OnbIThl 0 HAOIIOJECHUIO TEIIOBOTO PACHIMPEHUS Ta30B, KUIKOCTEH U TBEPIBIX
TEJL.

Ornpenenenue naBiaeHUs BO3AyXa B OAJJIOHE MITTPUIIA.

OnpIThI, AEMOHCTPUPYIOIIME 3aBUCHMOCTH MAaBJICHHS BO3AyXa OT €ro odobema
Y HArpEBaHUS WM OXJIAXKICHUS.

[IpoBepka THUIOTE3bl JUHEHHOW 3aBUCUMOCTU JUIMHBI CTOJOMKA JKUJIKOCTU
B TEPMOMETPUYECKOUN TpyOKE OT TeMIEPATypHI.

Hab6nronenue n3MeHeHusi BHyTpEHHEW SHEPTUu Teja B pe3yJibTaTe Teruionepeaadn
1 paOOThl BHEIIHUX CHJIL.

HccnenoBanue gBIEHHS TEIJIOOOMEHA MPU CMEMIMBAHUU XOJIOAHOW W ropsuen
BOJBL.

OmnpeneneHre KOJIMYECTBA TEIUIOTHI, IOJIYYEHHOTO BOJAOH TMPH TEIJIOOOMEHE
C HarpeThIM METATMYECKUM LUITUHAPOM.

Onpenenenue yaenbHONW TEINIOEMKOCTH BEILIECTBA.

HccnenoBanue nporecca MCHapeHHus..

OmnpeneneHne OTHOCUTENIBHOM BJIAXKHOCTH BO3yXa.

Ornpenenenue yelbHOU TEMIOTHI IIJIaBIECHUS JIbA.

DJIeKTPUYECKHEe U MATHUTHBIE SIBJICHUS

Onektpuzauus Ten. J[Ba poaa dSIEKTpUYECKUX 3apsaaoB. BzaumopelictBue
3apsKeHHBIX Tel. 3akoH KyloHa (3aBUCUMOCTh CHUJTbI B3aUMOACHCTBUS 3apsSyKEHHBIX T
OT BEJINYMHBI 3aPsII0B U PACCTOSIHUS MEXKIY TEIAMH).

Onextpuyeckoe mnosie. HampspkeHHOCTh  3nekTpryeckoro mnois.  IIpuHnun
CYTNEPIIO3ULINH JIEKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenn »snektpudeckux 3apsAnoB. ODJIEMEHTAPHBIA JJIEKTPUUYECKUM  3apsl.
Crpoenue atoma. IIpoBOAHMKN M NHUAJIEKTPUKH. 3aKOH COXPAHEHHUsS 3JIEKTPUYECKOIO
3apsja.

DNEKTPUYECKHUNA TOK. Y CIOBHSI CYIIECTBOBAHUS JIEKTPUUECKOro ToKa. MlcTouHuKH
IIOCTOSIHHOTO TOKa. JIeHCTBHS 3IEKTPUYECKOro TOKa (TEIJIOBOE, XHUMHYECKOE,
MarHUTHOE). DIEKTPUUYECKUN TOK B KUIKOCTAX U razax.

OnekTpudeckas uenb. Cuiia Toka. DIeKTpudeckoe HanpspkeHrne. COnpoTUBIIEHUE
IPOBOJHUKA. Y IEJIbBHOE COINPOTUBIICHHE BemecTBa. 3akoH Oma sl ydacTKa LEIH.
ITocnenoBarenbHOE M NTApaIIENbHOE COCTUHEHUE ITPOBOAHUKOB.

PaboTta 1 MOLTHOCTB EKTPUUYECKOTO TOKA. 3aKoH J[xoyns—Jlenua. Dnekrpuueckue
e U MOTPeOUTENH dNEeKTpUIecKor sHeprun B ObITy. KopoTkoe 3aMbIkaHue.
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[TocTostHHble MarHuThl. B3auMopaeicTBUE MOCTOSIHHBIX MAarHUTOB. MarHuTHOE
nosie. MarautHoe nosie 3eMJIM M €ro 3HaueHue Ji Ku3HU Ha 3emuie. OnbIT DpcTesa.
MarsuTHoe 1oJie 3JEKTPUYECKOro ToKa. [IpuMeHeHue 3JeKTpOMAarHuTOB B TEXHUKE.
JleificTBMEe MarHUTHOTO MOJISl HA MPOBOJHUK C TOKOM. DJIEKTPOABUTATENb TOCTOSTHHOTO
ToKa. lcnonb3oBaHME — JJIEKTPOABUIATENEM B TEXHUYECKMX  YCTPOMCTBAX
U Ha TPaHCIIOPTE.

Oneitel @apajnes. SBieHHE 3IEKTpOMAarHUTHOM wuHAyKuuu. lIpaBuno Jlenuma.
Onekrporeneparop. CrnocoObl MOMyYEHUSI 3JIECKTPUUECKON SHEPTUU. DIEKTPOCTAHIIUU
Ha BO300HOBJISIEMBIX HCTOUHUKAX YHEPTHH.

Jlemoncmpayuu
DJIeKTpU3aLUs TEN.
JIBa pona 3NEKTpUUECKUX 3apsAI0B U B3aUMOICHCTBUE 3apsIKEHHBIX TET.
Y CTpOUCTBO U IEUCTBUE IIEKTPOCKOTIA.
DIIEKTPOCTATUYECKAS MHIYKIUSI.
3aKOH COXPaHEHHUS JICKTPUUECKUX 3aPAJI0B.
[IpOBOIHUKY U JUATIEKTPUKH.
MoaenupoBaHue CUIIOBBIX JIMHUM JIEKTPUUECKOTO TOJISA.
HcTouHMKM TOCTOSIHHOTO TOKA.
JIeHiCTBUS DIEKTPUYECKOTO TOKA.
DIIEKTPUUECKHUMN TOK B XKHUJIKOCTH.
["a30BbIi paspsia.
N3mepenue cuiibl TOKa aMIIEpMETPOM.
N3Mepenune 351eKTpUIeCKOro HanpsiKEHNUs BOJIbTMETPOM.
Peocrar u marazuH cOnpOTUBIEHU.
B3auMoelicTBrE MOCTOAHHBIX MATHUTOB.
MoaenupoBaHre HEBO3MOKHOCTH pa3ICJICHUS TOJTOCOB MarHuTa.
MopaenupoBaHue MAarHUTHBIX MOJIEN MOCTOSHHBIX MArHUTOB.
OnsIT OpcTena.
MarauTHOE o€ TOKa. DJIEKTPOMArHUT.
JlercTBME MAarHUTHOTO IOJISI HA TIPOBOJAHUK C TOKOM.
DJIEKTPOJBUTATEN MOCTOSTHHOTO TOKA.
UccnenoBanue aBiaeHUS SIEKTPOMArHUTHON UHAYKIIHH.
Onbitel Dapajnes.
3aBUCUMOCTb HAMPABJICHUS UHIYKIIMOHHOT'O TOKA OT YCJIOBUM €r0 BO3HUKHOBEHHSI.
DJIIEKTPOreHepaTop NOCTOSIHHOTO TOKA.

JlabopamopHhwvie pabomul u onvimol
OnbITH IO HAOJTFOICHUIO JICKTPU3AIMH TEI MHIYKIIUCH 1 TIPU COTIPUKOCHOBCHHH.
HccnenoBanue neiicTBUS JIEKTPUUECKOTO OIS HA MPOBOJTHUKHU U TUDJICKTPUKH.
COopka 1 mpoBepKa pabOThI MEKTPHUECKOH e MOCTOSHHOTO TOKA.
N3mepenue u peryImpoBaHUE CHITBI TOKA.
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N3Mmepenune u perynnpoBaHue HaNpPsKEHHUSL.

HccnegoBanue  3aBUCUMOCTH  CWJIBI  TOKa, MAYIIETO  4Ye€pe3  PE3UCTOp,
OT CONPOTHUBIICHUS PE3UCTOPA U HANPSIKEHUS HA PE3UCTOPE.

OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTH JJIEKTPUUECKOTO  COMPOTUBIICHUS
IPOBOJHMUKA OT €ro JJIMHBI, IUIOMAIU MTOMEPEYHOTO CEYEHUs U MaTepuaa.

[IpoBepka npaBuiia CIIOKEHUST HANPSIAKECHUH TP MTOCIIEI0BATEILHOM COCIMHECHUN
JIBYX PE3UCTOPOB.

[IpoBepka rpaBuia It CUIIbI TOKA MPU MapaIeIbHOM COEAUHEHUN PE3UCTOPOB.

Omnpenenenue pabOThI AJIEKTPUIUECKOTO TOKA, HAYIIETO Yepe3 PE3UCTOP.

Ornpenenenre MOUTHOCTH AJIEKTPUUYECKOTO TOKA, BBIACISIEMON HA PE3UCTOPE.

UccnenoBanme  3aBUCUMOCTM  CWJIBI  TOKAa, MAYLIETO 4Yepe3  JIAMIIOYKY,
OT HAIIPSDKEHUS Ha HEM.

Onpenenenue K111 HarpeBaTens.

HccnenoBanne MarHuTHOrO B3aMMOJEHUCTBUSI IIOCTOSIHHBIX MAarHUTOB.

N3ydyeHre MarHUTHOTO TIOJI TIOCTOSIHHBIX MAarHUTOB TMPU UX OOBEAMHEHUU
Y pa3geiIcHNM.

HccnenoBanue neMCTBUS SNEKTPUUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnbIThl, JIEMOHCTPUPYIOLIME 3aBUCUMOCTh CHJIBI B3aUMOJIECHCTBUS KATYIIKH
C TOKOM M MarHuTa OT CUJIbI TOKA W HAIIPABJICHUS TOKA B KATYIIIKE.

N3yueHune neicTBUs MArHUTHOTO MOJISl HA IPOBOJAHUK C TOKOM.

KoHctpynpoBanue u uzydeHue padoThl JJIEKTPOIBUTATEINS.

Nsmepenue KIIJ anekTpoaBUrateibHON yCTaHOBKH.

OMnBITHI IO UCCIIEIOBAHUIO SIBJIECHUS 3JIEKTPOMAarHUTHOW UHIYKIIUU: UCCIICIOBAHNE
VU3MEHEHUW 3HAUYCHUS U HAIIPABIICHUS MHAYKIIMOHHOIO TOKA.

9 KITACC

Mexann4yeckue siBJICHUSA

Mexannueckoe  aBwkeHME. MarepuanbHass — Touka. Cucrema  oTcuera.
OTHOCHUTEIBHOCTh ~ MEXaHHYECKOrO  JIBM)KEHMS. PaBHOMEpHOE  IPSIMOJIMHEWHOE
nBrkeHue. HepaBHomepHOe mpsiMoMHEWHOe JBrKeHue. CpenHsis W MIHOBEHHas
CKOpOCTB TeJla IPU HEPABHOMEPHOM JBHKCHUHU.

Yckopenne. PaBHoyckopeHHOE mpsiMosiMHEHOE JiBMkeHne. CBOOOIHOE Ma/IeHHE.
Omnpbitel ["anunes.

PaBHOMepHOE JBMXKEHHE MO OKpyXHOCTU. llepuony u dacrora oOpauieHwus.
JluneriHas u yrioBasi CKOpocTH. LIeHTpocTpeEMUTENBHOE YCKOPEHUE.

ITepsbii 3akoH HrproTroHa. Bropoit 3akoH Hperotona. Tperuit 3akoH HproroHa.
[IpuHIMI CYTIEpIIO3ULINU CUIL

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHMs: Cwiia TPEHUS CKOJbKECHMS, CUJIa
TPEHUS IOKOSI, IPYTUE BUbI TPECHHUS.

Cuna TSKeCTU U 3aKOH BCEMUPHOTO TATOTEHHUS. Y CKOPEHHE CBOOOIHOTO MaJeHUSI.
JIBmwxenune mianetr Bokpyr ConHua. IlepBasg kocmmuueckass ckopocTb. HeBecomocThb
U NIEPETPY3KH.
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PaBHOBecue MmaTepuanbHONM TOYKH. AOCONIOTHO TBepaoe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJICHHON OCBIO BpameHuss. MOMEHT cuiibl. LIeHTp TsxecTu.

Nmnynsc tema. M3meHeHne wnmmynbca. Mmmynbe cuiibl. 3aKOH COXpaHEHMS
UMITyJIbca. PeakTUBHOE ABUKEHUE.

Mexanuueckass pabota U MOUIHOCTb. PaboTa Cui TSHKECTH, YyIPYrOCTH, TPEHUS.
CBs13b 5Hepruu u padboThl. [loTeHnnanbHas SHEPrus Tena, IOAHATOrO HaJl IOBEPXHOCTHIO
3emun. [loTeHnmanpHas sHeprus cxatod npyxuHbel. Kunernueckas sueprus. Teopema
0 KMHETUYECKOM 3HEPIUH. 3aKOH COXPAHEHUsI MEXaHUYECKON SJHEPIUH.

Jlemoncmpayuu

HaGmroneHne MeXaHMYECKOTO JIBWDKEHHUS Tella OTHOCHTENBHO Pa3HBIX Tell
oTCUeTa.

CpaBHEHUE IMyTEW U TPACKTOPUM JBUKEHUS OJIHOTO U TOTO K€ TEJIa OTHOCUTEIIBHO
pa3HBIX TEJ OTCYETA.

N3mepenre CKOpoCTH U YCKOPEHHUS NPSIMOJIMHENHOTO JBH>KEHUS.

HccnenoBanne mpu3HaKOB PABHOYCKOPEHHOTO JBH>KEHUS.

Hab6nronenue nBr>keHUst TeJa 1Mo OKPY>KHOCTH.

HaGnronenne MexaHWYECKUX SBJICHHM, NPOUCXOMSIIMX B CHUCTEME OTCUeTa
«Tenexka» Mpu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHHWU OTHOCHUTEJIBHO KaOWHETa
1076371978

3aBUCHUMOCTh YCKOPEHUS T€Ja OT MAcChl TeJla U JEUCTBYIOIIEH HA HETO CUJIBI.

Hab6nronenue paBeHCTBaA CHIT IPU B3aUMOJICHCTBUH TEII.

H3mMeHneHne Beca Tena npu YCKOPEHHOM JIBUKEHHM.

IIepenauya ummyJsibca Ipy B3aMMOAEHUCTBUU TEIL.

[IpeobpazoBanus SHEPTUM MPU B3AUMOACHUCTBUU TEIL.

CoxpaHeHure uMItyJibca IMpyu HEYNPyromM B3auMOJICVCTBHM.

CoxpaHeHue uMITyJIbca Py a0COTIOTHO YIIPYTOM B3aUMOJICUCTBUM.

HaOntonenue peakTMBHOTO JBUKECHHUS.

CoxpaHeHrue MEXaHU4YeCKOM SHEPTUHu MpU CBOOOTHOM MaICHUH.

CoxpaHeHHe MEXaHWYECKOM SHEpruu IMpU JBWXKEHUM Tela MOJ JACHCTBUEM
MPY>KUHBI.

Jlabopamophwvie pabomul u onvimol

KoncTpyrpoBanue TpakTa AJisl pa3roHa U JallbHEUIIEro paBHOMEPHOIO JIBHXKEHUS
[IapyKa UIIH TEJICKKH.

Omnpenenenue cpeHEeld CKOPOCTU CKOJIbKEHUS OpyCKa WM JBUKEHUS IIapuKa
M0 HAKJIOHHOW MJIOCKOCTH.

OnpeneneHue yCKOPEHHUs Teja MPU PaBHOYCKOPEHHOM JABUKEHUHU MO HAKJIIOHHOM
MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH MYTH OT BPEMEHU MPU PAaBHOYCKOPEHHOM JIBUKEHUU
0e3 HauallbHOW CKOPOCTH.
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[IpoBepka rumoTe3bl: €Cd MPU PAaBHOYCKOPEHHOM JBW)XEHHH 0€3 HadalbHOU
CKOPOCTU IIyTH OTHOCATCS KaK PAJl HEUETHBIX YUCEJI, TO COOTBETCTBYIOIIUE MPOMEKYTKHU
BPEMEHU OJIMHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CUJIbI TPEHHUS CKOJBXKEHHS OT CHJIBI HOPMaJIbHOIO
JTaBJICHMUSL.

Omnpenenenue kodhuIeHTa TPEHUS CKOJIBXKEHUS.

OrnpeneneHue KeCTKOCTH NPYKUHBI.

Onpenenenre pabOThl CWJIBI TPEHHUS TPU PABHOMEPHOM JIBHKCHUU Tela
10 TOPU3OHTAIBHOU MOBEPXHOCTH.

Omnpenenenre pabOThl CHIIBI YIPYTOCTH MPHU MOABEME I'Py3a C MCIOIb30BAHUEM
HETIOJIBM>KHOTO U TIOJIBUKHOTO OJIOKOB.

N3ydenne 3ak0HAa COXPAHEHUSI SHEPTUU.

MexaHnuueckue KoJie0aHus ¥ BOJIHDI

KonebarenbHoe paBumxeHue. OCHOBHBIE XapaKTEPUCTUKU KoJeOaHUIl: NEpHO/,
4acToTa, aMIUIMTyaa. MaremMaTudyecKuil U TPYXKUHHBIM MasTHUKHU. IIpeBpaieHue
SHEPIruu MPH KOJIeOATEIHLHOM JABUKECHUM.

3aryxaronie kojeOanus. BoiHyxkaeHHble KojieOaHus. Pesonanc. MexaHnuueckue
BOJIHBI. CBOMCTBAa MeXaHW4YeCKUX BOJH. [Ipo/ionbHBIE M momepeyHble BOJIHBI. J[nHa
BOJIHBI M CKOpPOCTh €€ pacnpocTpaHeHUs. MexaHWYeCKHE BOJIHBI B TBEPAOM TelE,
CEHICMHYECKHE BOJIHEI.

3ByK. ' poMKOCTB 3ByKa 1 BbIcOTa ToOHA. OTpakeHHe 3ByKa. MIH(PPa3BYyK 1 yIbTpa3ByK.

Jlemoncmpayuu
Ha6nronenue konebanuii Tesn o1 ASMCTBUEM CUITBI TSDKECTH U CHIIBI YIIPYTOCTH.
Ha6nronenue xonebanuii rpy3a Ha HUTU U HA TIPYKUHE.
HaGnronenue BoIHYKIEHHBIX KOJICOAHHI 1 pe30HaHca.
PacnipocTpanenne npo10bHbBIX U IONEPEYHBIX BOJIH (Ha MOJIETIH).
Habmoienne 3aBUCHMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
AKYCTUYECKHI PE30HAHC.

JlabopamopHhwvie pabomul u onvimol

OnpefeneHre 4acTOThl ¥ Mepro/ia KoeOaH!i MaTeMaTHIeCKOro MasTHHKA.

OnpeneneHne 9acTOThl ¥ TIeproia KoJIeOaHUi MPY>KUHHOTO MasTHHKA

HccnenoBanue 3aBHCHMOCTH TEpHoa KoeOaHUi MOABEIIEHHOr0 K HUTH Tpy3a
OT JUTMHBI HUTH.

HccrnenoBanne 3aBHCHMOCTH  TepHOJa KOJICOAHHWH MPYKUHHOTO MasTHHKA
OT Macchl Ipy3a.

[TpoBepka HE3aBUCUMOCTH TEpHOa KOJICOaHHH TPpy3a, MOJABEIICHHOIO K HHTH,
OT Macchl Ipy3a.

OMnbBITEL, JIEMOHCTPUPYIONIUNE 3aBUCHMOCTh IIEpPHOA KOJICOAHHWH TPY>KUHHOTO
MasiTHUKA OT MACChI IPy3a M KECTKOCTH MPY>KUHBI.

N3mepenue yCkopeHus: CBOOOTHOTO TIa/ICHHSL.
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DJIEKTPOMATHUTHOE M0JI€e U 3JIEKTPOMATHUTHbIE BOJIHbI

DNEeKTPOMarHuTHOE ToJe. DNEeKTpOMarHUTHHIC BOJIHBI. CaoiicTBa
aNeKTpoMarHuTHbIX ~ BoiH. Illkanma snexkTpomMarHuTHBIX  BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JJIsI COTOBOM CBS3H.

DJeKTpoMarHuTHas npupoja ceera. CKkopocTh cBeTa. BonHOBBIE CBOKICTBA CBETA.

Jlemoncmpayuu
CBoiicTBa 3JIEKTPOMArHUTHHIX BOJIH.
BonHoBEIE CBOICTBA CBETA.

Jlabopamopnwie pabomoi u onvimul
N3yuyeHue CBOMCTB 3JI€KTPOMArHUTHBIX BOJH C TOMOIIBIO MOOMIJIBHOTO Tese(oHa.

CBeToBbI€ sIBJICHUSA

JIyueBasg mopnens cBerta. Mcrounuku csera. IIpsMosMHEHOE pacnpoCTpaHEHHUE
ceeta. 3armenuss Comnua u Jlywel. Otpaxkenue cBera. Ilmockoe 3epkano. 3akoH
OTPa)KEHUs CBETA.

[Ipenomnenue cBeta. 3akoH IpenomieHus cBera. [lonHoe BHYTpeHHee
oTpaxkeHue cBeTa. Vcrnoiap30BaHHE MOJHOTO BHYTPEHHETO OTPAKEHHS B ONTHYECKUX
CBETOBOJIAX.

JIunza. Xox nydeil B nuH3e. OnTudeckas cucrema (oToarmapara, MUKpPOCKOMA
u Teneckona. ['na3 kak ontuyeckas cucrema. biiM3opykocTh U 1albHO30PKOCTb.

Paznoxenue 6enoro ceeta B cektp. Onbitel HetoToHa. Cri0’KeHNEe CTIEKTPaIbHBIX
uBeToB. Jucnepcus ceera.

Jlemoncmpayuu
[IpssMonMHEHOE PacpOCTPAHEHUE CBETA.
OtpaxkeHue cBeTa.
[Tomryuenune n3o0pa>keHui B INIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue cpera.
OnTuyecknii CBETOBOJ.
Xon iaydeil B coOuparoiiei InH3e.
XO0J1 Iy4el B paCCEeUBaOLIEH JIUH3E.
[Tomyuenune n3o00paskeHUi C TOMOIIBIO JIUH3.
[Tpunuun nevictBus poroanmnapara, MUKpOCKOIA U TEJIECKOMA.
Mopens rinasa.
Pasnosxenue 0enoro cBeTa B CIEKTP.
[Toryuenue Oenoro cBeTa Mpu CIOKEHUH CBETA PA3HBIX I[BETOB.

JlabopamopHhwvie pabomul u onvimol
HccnenoBanue 3aBUCMMOCTH YIJIa OTPaKCHUsI CBETOBOIO JIy4da OT YIJIa TaICHHUS.
H3ydeHne xapaKTepUCTHK U300pakeHUs IIpeIMeTa B INIOCKOM 3epKalie.
HccnenoBanue 3aBUCUMOCTH yTJla MPEJIOMIICHUS CBETOBOTO JIy4a OT YIJIa TaJACHHS
Ha TPaHUIIC «BO3TYyX—CTEKIION.
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[Tonyuenne n300pa>keHH ¢ TOMOIIBIO COOMPAIOIIEH JTMH3BI.

Omnpenenenre HOKYCHOTO PACCTOSTHUS 1 ONTHYECKON CHIIBI COOMPAIOIIEH JINH3HI.
OnbITHI IO Pa3NIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OnbITH 10 BOCHPUSITHIO I[BETA MPEAMETOB MPU UX HAOIIOACHUU Yepe3 IIBETOBBIC

(UIBTPBL.

KBaHTOBBIC SIBJICHUSA

Onwitel  Pesepdopna u mumanerapHas mozens aroma. Moxens atoma bopa.
Hcenyckanne u norsomeHue ceera aromoM. KBanTel. JInHenyaTsie COEKTPEI.

PagnoaktuBHOCTE. Anb(da-, Oeta- u ramma-usnydeHus. CTpoeHre aTOMHOTO spa.
HyxiionHnas mozens aromHoro sapa. M3oronsl. PaguoaktuBHble npespaienus. Ilepuon
ITOJTypacIiaia aTOMHBIX SAED.

SnepHble peakuuu. 3aKOHBI COXPAaHEHHUS 3apsiJ0BOI0 U MACCOBOIO YUCEN. DHEPIHUs
CBA3M aTOMHBIX szep. CBsA3b Macchl M SHEpPruu. Peakunm cuHTE3a W JEIEHUS sIEp.
Hctounuku sHeprun CoHIA U 3BE3/I.

Anepnas osHepretuka. JIeMCTBHS pagMOAKTHBHBIX HW3JIYYEHHW Ha JKUBBIC
OpraHU3MBL.

Jlemoncmpayuu
CnexTpbl U3IIy4YEHHUs U MOTJIOMICHHUS.
CrekTpbl pa3auvHbIX Ta30B.
CnekTp Bojgopoaa.
Habnronenue tpexkoB B kamepe Busbcona.
Pabora cueTurka MOHU3UPYIOITUX U3TYUEHUM.
Perucrpanus u3nydeHuss IpUpOJHBIX MUHEPATIOB U MPOAYKTOB.

JlabopamopHhwvie pabomul u onvimol

HaGnroneHue CrTonHbIX U TIMHEWYAThIX CIICKTPOB U3ITydEHUSI.

HccnenoBanue TpEeKOB: M3MEPEHHME JHEPTHMH YACTHUIIBI 110 TOPMO3HOMY IyTH
(o dhortorpadusam).

N3mepenne painoakTHBHOTO (hOHA.

IoBTOpPUTEIBbHO-0000IAKOIIHIT MOTYJIb

[ToBTOpUTENHEHO-0000IAIOMUM  MOAYJb MpPEeAHA3HAUYCH A CUCTEMAaTH3alluu
1 0000IIEeHHUS] TPEJAMETHOTO COACPKAHUS W OIbITa JCATEIBHOCTH, IMPHOOPETECHHOTO
Mpy W3YyYEeHUH BCEro Kypca (GU3WKWA, a TakKe JJs TMOATOTOBKH K OCHOBHOMY
rocyJIapCTBEHHOMY AK3aMeHY 10 (pu3uke /71t 00y4aromuxcsi, BHIOPaBIINX ATOT YUEOHBIN
MpeIMET.

[Ipy wu3yyeHHH JAHHOTO MOJYJSI PEATM3YIOTCA W CUCTEMAaTU3HPYIOTCS BUJIBI
NEATeIbHOCTH, Ha OCHOBE KOTOPHIX OOECHeYMBACTCS JOCTIKEHHE IPEAMETHBIX
M METalpeAMETHBIX  IUIAHUPYEMBIX  PE3ylbTaTOB  OOydeHWs, (POpMUPYETCS
€CTECTBEHHO-HAy4YHasi TPAaMOTHOCTb: OCBOEHHUE HAy4YHBIX METOJOB HCCIEI0BAHUS
SIBJICHUU TIPUPOJIb U TEXHUKH, OBJIAJICHUE YMEHUSMH OOBSICHITH (DU3NUYECKUE SIBJICHUSI,
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OpUMEHSIS TOJYYEHHbIE 3HAHMS, pellaTh 3aJayd, B TOM YHCJIE KayeCTBEHHBIE
U DKCIIEpUMEHTAIbHbIE.

[IpuHIUTIHATBHO AEATEILHOCTHBINA XapaKTep JaHHOTO MOAYJISl pealiu3yeTcs 3a CUET
TOTO, YTO O0YYaIOIIMECs BHIMOJIHSIOT 3a/IaHUsl, B KOTOPBIX UM Mpe/jIaraeTcs:

HA OCHOBE IMOJIyUYE€HHBIX 3HAHUN PAaCIO3HABATh U HAy4YHO OOBSICHATH (U3UUYECKUE
SBJICHUS B OKPYKAIOIIEH IPUPOJIE U ITIOBCETHEBHOM KU3HU;

MCIIOJIb30BaTh HAyYHbIE METObI UCCIIEOBAHNS (DU3HMUECKUX SIBICHUN, B TOM YHUCIIE
JUTSI IPOBEPKHU TMUIIOTE3 U MOJTYYEHUs TEOPETUUECKUX BHIBOJIOB;

OOBSCHATh Hay4YHBIE OCHOBBI HamOoJiee BaXKHBIX JOCTHIKEHHH COBPEMEHHBIX
TEXHOJIOTHI, HalpuUMeEp, MPAKTUYECKOIO HCIIOJIb30BAHUSA PA3IUYHBIX HCTOYHHKOB
SHEPIHMM Ha OCHOBE 3aKOHA IIPEBpAllCHUS M COXPAaHEHUS BCEX HW3BECTHBIX BHUJOB
SHEpPrUHu.

Kaxnad U3 TeM AaHHOTO MOJyJiSA BKJIIOYAET SKCIEPUMEHTAIHOE HCCIEI0BaHUE
oOoOmatoniero xapakrepa. MoJyiab 3aBeplIaeTcs NPOBEACHUEM TUATHOCTHUYECKOMN
1 OILIEHOYHOU pabOoThI 32 KypC OCHOBHOI'O OOIIIEro 00pa3oBaHusl.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 10 ®U3UKE
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUSA

N3yuenne (u3Mku Ha ypOBHE OCHOBHOIO OOIIEro 0OOpa3oBaHUs HAMPABICHO
Ha JIOCTMXKEHHE JIMYHOCTHBIX, METANpPEIMETHBIX U MPEIMETHBIX 00pPa30BaATEIIbHBIX
pE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

B pesynpraTe msydeHuss (pu3Mkm Ha YpOBHE OCHOBHOTO OOIIETO OOpa3oBaHUs
y oOyuaroierocst 0yayT cOopMUpPOBaHBI CIIEIYIOIINE JUYHOCTHBIE PE3yIbTaThl B YACTH:

1) naTprMOoTHYECKOr0 BOCTIMTAHHUS:

IPOSIBJICHHE HMHTEpECa K HCTOPUU U COBPEMEHHOMY COCTOSIHHUIO POCCHUHCKOU
(u3nuecKol HayKH;

LIEHHOCTHOE OTHOIIEHUE K JOCTHKEHHUSIM POCCUICKUX YUEHBIX-(DU3HKOB,

2) rpaKIaHCKOTI0 U TYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMA:

TOTOBHOCTh K AaKTUBHOMY YYacTHIO B OOCYXJE€HHU OOLIECTBEHHO-3HAYMMBbIX
U JTUYECKUX MpOOJIEM, CBA3aHHBIX C MPAKTUUYECKHUM IPUMEHEHHEM JOCTHKCHUIM
(duzuKwy;

OCO3HaHHUE BAJKHOCTU MOPAIBbHO-3TUYECKUX IIPUHIUIIOB B IEATEIBHOCTH YUYECHOTO;

3)3cTeTHYecKOro BOCIMTAHUS:
BOCIIPHATHE JOCTETUYCCKUX KadeCTB (PU3WYCCKONH HAayKW: €€ TapMOHHYHOTO
MOCTPOCHMS, CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH,

4) IEHHOCTH HAYYHOTO MIO3HAHHUS:

OCO3HaHHWE LIEHHOCTU (PM3MYECKOM HAayKH KaK MOIIHOTO MHCTPYMEHTa MO3HAHUs
MHPA, OCHOBBI Pa3BUTHSI TEXHOJIOTHUM, BaXKHENIIEH COCTABIIAIOIIECH KYIbTYPHI;

pa3BUTHE HAy4yHOH JI0003HATENbHOCTH, MHTEpeca K HCCIIEIOBATEIbCKOM
NEATENBHOCTH;

5) dpopmupoBaHusi KYJbTYPbI 310POBbSI H SMOLMOHAJIBLHOTO 0J1ar0NOJIyYMsI:
OCO3HaHWE IIEHHOCTM  Oe3omacHoro oOpa3a KU3HM B  COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BaXXHOCTH TpaBUJI OE30MaCHOTO IMOBEJACHUS Ha TPAHCIIOPTE,
Ha JIOporax, ¢ AJICKTPUICCKUM U TETUIOBBIM 000PYI0BAaHUEM B JOMAIITHUX YCIOBHUSX;
c(hOpPMHUPOBAHHOCTh HaBbIKAa pedieKcuu, MPU3HAHKWE CBOETO IMpaBa Ha OIIUOKY
M TAKOTO K€ MpaBa y APYTroro 4eIoBeKa;

6) TPyA10BOIr0 BOCIMTAHMS:

AKTUBHOE YYaCTHE B PEIICHUH TPAKTUYECKUX 3amad (B paMKax CEMbH,
o0pa3oBaTeNbHON OPraHU3AINH, HACEIEHHOTO ITYHKTA, POTHOTO Kpasi) TEXHOJIOTHYECKOH
Y COIMAIBHON HAIIPaBICHHOCTH, TPEOYIOMINX B TOM YUCIE U (PU3NUECKUX 3HAHWA,

WHTEPEC K MPAKTUIECKOMY U3YUYEHUIO TTpodeccuil, CBA3aHHBIX ¢ (DU3UKOIA;
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7) 3K0JIOTHYECKOT0 BOCITUTAHUS:

OpHEHTallMs Ha MpUMEHEeHne (PU3UYECKUX 3HAHUM /I pEelIeHHs 3a7a4 B 00yacTu
OKpY>Karolen cpe/ibl, IIIAHUPOBAHUS TOCTYMKOB U OLICHKU WX BO3MOXHBIX TOCJIEICTBUN
IUISL OKPY’KAIOLIEN CPELBI;

OCO3HAHHE TJI00aTBLHOTO XapaKTepa IKOJIOTUUECKUX TPOOIIEM U IMyTEH UX PEILICHHUS,;

8) aganTanyu K M3MEHAIOIUMCS YCJIOBUAM COHMAJBHOM U PUPOIHOM Cpe/bl:

MOTPEOHOCTh BO B3aUMOJICHCTBUU TPU BBITIOJHEHUH HCCIEIOBAHUN M MPOEKTOB
(u3nyecKoi HallpaBIEHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSM JPYTHUX;

HOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTHUUECKYIO JESITEIbHOCTD;

NOTPEOHOCTH B (POPMUPOBAHUYU HOBBIX 3HAHUIA, B TOM Uncie GOpMyTUPOBATD HIIEH,
HOHATHUSA, TUIIOTE3bI O PU3NUECKUX OOBEKTAX U SBJICHUSAX;

OCO3HaHUE Ne(PUINUTOB COOCTBEHHBIX 3HAHMM M KOMIIETEHTHOCTEH B o0nacTu
(duzukwy;

IUTAHUPOBAHHUE CBOETO PA3BUTHS B MPUOOPETEHUH HOBBIX (DU3MUECKUX 3HAHMIA;

CTpEMJICHHE AaHaTN3UPOBAaTh M BBIABIATH B3aMMOCBSI3M MPHUPOJBI, OOIIECTBa
Y SKOHOMMKH, B TOM YHCJIE C UCTOIb30BAaHUEM (PU3NUECKUX 3HAHUN;

OLIEHKA CBOMX JIEUCTBUM C YUETOM BIIMSHHUS HA OKPY>KAIOIIYIO CPEAY, BOZMOXKHbIX
IJ1I00aJIbHBIX MOCTIEACTBUM.

METAIIPEAMETHBIE PE3YJIBTATBI

B pesynabrare m3ydeHus (UMK Ha YPOBHE OCHOBHOTO OOIEro oOpa3oBaHUs
y oOyuaromierocs OyayT copMUpOBaHbI METANIPEAMETHBIEC PE3YIbTAThI, BKIHOYAIOIINE
MO3HABATENbHBIE  YHUBEpPCaJbHbIE  yueOHbIE  JEHCTBUSA,  KOMMYHUKATUBHbBIC
YHHUBEpCaJIbHbIC yUeOHbBIC ACUCTBUS, PETYISATUBHbBIC YHUBEPCATLHBIC YUeOHBIE JCHCTBHS.

ITo3HaBaTe/IbHbIC YHUBEpPCAJbHbIC Y4eOHbIe AeiCTBHUSA
ba3oBble Jloruyeckue 1eiicTBUsA:

BBISIBIISITh U XapaKTepPU30BaTh CYIIECTBEHHBIC MPU3HAKK OOBEKTOB (SBICHUN);

yCTaHABJIMBATh  CYIIECTBCHHBIH  TNpHU3HAK  KJIACCH(PUKAIIMHM,  OCHOBAHUS
JU1s1 OOOOIIICHUS U CPABHEHUS;

BBISIBIIATH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B pacCCMaTPUBAEMbIX (DaKTax, JaHHBIX
1 HAOJTIOICHUSIX, OTHOCSAIINXCS K (DU3UICCKUM SIBIICHUSIM;

BBISIBIIATh MPUYUHHO-CIICJICTBEHHBIE CBSI3U TPU U3YYCHUH (DU3UYECKUX SBICHUN
U TIPOIIECCOB, MPOBOAUTH BBIBOJBI C WCIOJIb30BAHUEM JICIYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIFOUCHHH, BBIJIBUTATH TUIIOTE3bI O B3aUMOCBS3X (PU3HMUECKUX BEJIUYHUH;

CaMOCTOSTENILHO BBIOMpATh CHOCOO perieHus: y4deOHoW (u3uyeckon 3amaun
(cpaBHEHHME HECKOJIBKUX BApUAHTOB PEIICHMS], BLIOOP HAanOoJIee OAXOISIIET0 ¢ y9eTOM
CaMOCTOSITENIHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBble uccieaoBaTe/LCKHeE AeCTBUSA:
MCII0JIb30BaTh BOIIPOCHI KaK UCCIIEA0BATEILCKUI MHCTPYMEHT MO3HAHUSI;
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IPOBOJUTH IO CAMOCTOSITEIBHO COCTaBICHHOMY IUIaHY OIBIT, HECIOMXKHBIH
(bu3HUeCKil SKCTIEPUMEHT, HEOOIBIIIOE UCCIIEIOBaHNE (DU3UIECKOTO SIBIICHUS;

OIICHWBAThH Ha MPUMEHUMOCTD U JOCTOBEPHOCTh MH(OPMAIIHIO, TOTYICHHYIO B XOIC
WCCIICIOBAHUS WM DKCIIEPUMEHTA;

CaMOCTOSTEIbHO (OPMYIHPOBAaTH OOOOIICHWS ¥ BBIBOJALI 10 pe3yJbTaTaM
IPOBEJICHHOT'O HAOIIOEHUS, OTIbITA, UCCIIEIOBAHUS;

IPOTHO3UPOBATh BO3MOXKHOE JajbHEHIIee pa3BUTHE (DU3UUECKUX MPOIECCOB,
a TakKe BBIJBUTaTh MPEINOJIOKEHUSS OO0 UX Pa3BUTUM B HOBBIX YCIOBUSX
Y KOHTEKCTax.

Pabora ¢ unopmanmei:

MPUMEHATh Pa3jIUYHbIE METOJAbl, HHCTPYMEHThl M 3alpochl MpPU TIOHCKE
1 0oTOope MHPOPMALMK WM JAHHBIX C YYETOM IPEIJIOKEHHOM y4eOHOU (hU3HUECKOM
3a]1a4y;

aHaJIM3UpPOBaTh, CHUCTEMATU3UPOBATb U  UHTEPIPETUPOBATh  HUH(POpPMAIIHIO
Pa3IMYHBIX BUJOB U POPM IIPEICTABICHHUS;

CaMOCTOSTENIbHO BBIOMpaTh ONTUMAIbHYIO (OpMY MpeACTaBICHUS HHPOpMalUU
U WUIIOCTPUPOBATH PEIIAEMbIE 3a/1a4l HECIO0KHBIMU CXEMaMH, JAHarpaMMaMiy, UHOU
rpaguKoi ¥ UX KOMOWHAIIUSAMH.

KoMmyHukaTUBHBIE YHUBEpPCAJbHbIE Y4eOHbIE 1eHCTBUS
Oo0uenne:

B XOJie OOCYXJeHUusi y4eOHOro marepuana, pe3ylbTaToB J1abopaTOpHBIX padoT
U TIPOCKTOB 3aJ1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOW TEeMBl W BBICKA3bIBATh
u7eH, HaIeJICHHbIE Ha peHieHUe 3aJadyd W TOoJJIepKaHue OJIarokenaTelIbHOCTH
OOIIICHHS;

COTIOCTaBIIATh CBOM CYXKIECHUS C CYXICHHSIMHU JPYTMX Y4YaCTHUKOB JHayora,
0oOHapyXKHUBaTh Pa3IMINEC U CXOJCTBO TO3UITUH;

BBIPAKATH CBOIO TOYKY 3PEHUS B YCTHBIX U MUCHbMEHHBIX TEKCTAX;

MyOJMYHO TIPEACTABISATH PE3YIbTaThl BBITIOJIHEHHOTO (DU3UYECKOTO OIbITa
(3KCTIepUMEHTA, UCCIICIOBAHUS, TIPOCKTA).

CoBmecTHAs1 1eITEJIbHOCTD (COTPYAHUYECTBO):

MOHUMATh M UCITOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUYaJIbHON pabOTHI
MIPH PEIIEHNN KOHKPETHON (hM3UUECKOM MPOOIEMBI;

MPUHUMATh IIEJIM COBMECTHOM JEATEIHHOCTH, OPTaHW30BBIBATH JCUCTBUS IO €€
JTOCTIDKCHUIO: PACTIPEICIIATh PO, 00CYKIaTh MPOIECCH M Pe3yabTaThl COBMECTHOU
paboThI, 00001IaTh MHEHHUS HECKOIBKHX YEIOBEK;

BBITIOJTHATH CBOIO YacTh PabOTHI, TOCTUTAs KAYECTBEHHOTO pe3yJibTaTa 10 CBOEMY
HaIpPaBJICHUIO U KOOPAUHUPYS CBOU JEHCTBUSA C APYTMMH YIEHAMU KOMAH/IbI;

OLICHMBATh KAaueCTBO CBOEro BKJIaZa B OOWMH MPOIYKT IO KPUTEPUSM,
CaMOCTOSITENTEHO CHOPMYITHMPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBHUS.
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PeryjnsiTuBHbIe YHUBEpPCAJIbHbIE Y4eOHbIe JIeMCTBUA
Camoopranmsamnus:

BBISBJISITH MPOOJEMBbl B JKU3HEHHBIX W YYEOHBIX CHUTyalUsAX, TPeOyIOIINX
U1 pelieHus: U3NYECKUX 3HAHU;

OpPUEHTHUPOBATHCS B PA3IUYHBIX MMOAXOAAX MPUHATHS PEIICHUN (MHIUBUAYAIbHOE,
MPUHATUE PELICHU B TPYIIIE, IPUHATHE PEIIEHUN TPYIIION);

CaMOCTOSITEJIBHO COCTABJISITh AJITOPUTM pEIIeHUs (PU3NYECKON 3a/1a4l WM IUIaHa
UCCIIEJIOBAaHUSI C YYETOM HMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEW,
apryMEHTUPOBATh Mpe/iaraéMble BapUaHThl PEIICHMI;

IIPOBOJIUTH BBIOOP U OpaTh OTBETCTBEHHOCTH 34 PEUICHHE.

CaMOKOHTPOJIBb:

JIaBaTh OLICHKY CUTYAIMH U MIpeJiaraTh MIaH €€ U3MEHEHUS;

OOBSCHITh TMPUYHUHBI JTOCTIKCHHUS (HEIOCTIKECHUS) PE3yJIbTAaTOB JEATCILHOCTH,
J1aBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHBBI B JEATEIHHOCTh (B TOM YHCIE B XOJ BBITOJTHECHHUS
(Gu3MUEeCKOro HCCIEOBAaHUSI WM MPOEKTa) HA OCHOBE HOBBIX OOCTOATENLCTB,
M3MEHUBIITUXCS CUTYaIlUH, YCTAHOBIICHHBIX OITMOOK, BO3HUKIIUX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTATA IEJIU U YCIIOBHSIM.

IMOIMOHAJILHBIN MHTEJIEKT:
CTaBUTh Cce0s Ha MECTO JPYroro 4elioBeKa B XOJe CIopa WM JUCKYCCHH
Ha HAYYHYIO TEMY, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY APYIrOTO.

IIpunsitue cebst U APyrux:
IpU3HABaTh CBOE TMPaBO Ha OMMOKY MpU pelieHuH (PU3HYECKUX 3aaad
WJIU B YTBEPXKICHUSIX Ha HAYYHBIE TEMBI U TAKOE e MPaBo JPYroro.

HPEIMETHBIE PE3YJIBTATDBI

[IpenmeTHbie pe3ynbTaThl OCBOCHUS MPOTpaMMbl MO (U3HKE K KOHIY OOydeHus
B 7 KJacce:

[IpenmeTHbie  pe3yibTaThl Ha  0Aa30BOM  YpPOBHE  JIOJDKHBI  OTpa)karthb
c(OPMUPOBAHHOCTH Y O0YUAIOLTUXCS YMEHHI:

UCIIOJIb30BaTh MOHATHUS: (PU3NYECKHE M XHUMUYECKUE SIBJICHHS, HaOIIOCHUE,
HKCIIEPUMEHT, MOJEINlb, TUTIOTE3a, CAMHUIBI (DU3MUYECKUX BEIWYHH, aTOM, MOJEKYyJa,
arperatHble COCTOSIHUSI BeIIecTBa (TBEpHOE, XKHUAKOE, Ta3000pa3HOE), MEXaHUYECKOEe
IBWKCHHE  (paBHOMEpDHOE, HEpaBHOMEpPHOE,  MPSMOJIMHEHHOE),  TPaeKTOpHs,
paBHOJEHCTBYOIIAss cwuil, aedopmanms (ympyras, IJacTHUECKas), HEBECOMOCTD,
COOOILAIOIIUECS COCY/IbI;

paznuuath sBIeHUS (Iud@y3us, TEIIOBOE [ABM)KEHHME YaCTHIl BEIECTBa,
pPaBHOMEpPHOE JIBIKEHHE, HEPAaBHOMEPHOE JBUKCHUE, MHEPIUs, B3aUMOJICHCTBHE Te,
paBHOBECHE TBEPIBIX TEJI C 3aKPEIUICHHOM OChIO BpallleHUs, Mepeaadya aBICHUS
TBEPJBIMU TEJIAMH, KHUIKOCTSIMU M Ta3aMu, aTMoc(hepHoe AaBleHHE, MIaBaHue Tel,
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IPEBpPALICHUs] MEXAHWYECKOW SHEPruu) IO OIUCAHUI0 HX XapaKTEPHBIX CBOWCTB
Y Ha OCHOBE ONBITOB, IEMOHCTPUPYIOIINX JAaHHOE (PU3UUYECKOE SBIICHUE;

pacno3HaBaTh MPOSIBICHUE HM3YYECHHBIX (PU3NYECKHUX SBJICHUN B OKpPYXkKaIOLIEM
MUpE, B TOM YHCII€ (PU3HYECKHE SBJICHUS B IPUPOJIE: IPUMEPHI ABUKEHUS C Pa3INYHbIMU
CKOPOCTSMM B XMBOM W HEXUBOM IPUPOAE, ACUCTBUE CUIBI TPEHUS B IPHUPOIE
U TEXHHKE, BIHUSHHUE aTMOC(PEPHOTO IABICHUSA Ha >KMBOM OpraHusM, IIaBaHUE DPbIO,
phlYard B TEJ€ YeJIOBEKa, IPU TOM NEPEBOJUTH MPAKTUYECKYIO 33/7auy B y4eOHYIO,
BBIJICIISITH CYIIECTBEHHBIEC CBOMCTBA (IIPU3HAKHM ) PU3NUECKUX SBICHU;

OMUCHIBATh M3yUYEHHBIE CBOWCTBA Tel M (PUINYECKUE SBICHUS, HCIONb3YS
(u3nyeckue BeIMUMHBI (Macca, 00bEM, INIOTHOCTh BELIECTBA, BPEMs, IIyTh, CKOPOCTH,
CpEIHssl CKOPOCTh, CUJIa YIIPYTrOCTH, CHJIa TSKECTH, BEC Teja, CHJIa TPEHUS, JaBICHUE
(TBepmoro Tena, XHUIKOCTH, Tas3a), BBITAIKUBAIOLIAs CUJIa, MEXaHuWdeckas paloTa,
MOIIHOCTb, IUICYO CHJIbI, MOMEHT CHJIbl, KO3()(UIHMEHT TMOJEe3HOro JEWUCTBUS
MEXaHU3MOB, KMHETHYECKasi U NOTEHLMAJIbHAS SHEPTus), NPU OMHCAHUM MPABUIBHO
TPAKTOBATh (PU3NYECKUI CMBICI HCIIOIb3yEMbIX BETUYMH, UX 0003HAYEHUS U €IUHULIBI
(U3HUECKUX BEJIWYUH, HAXOAUTh (POPMYJIbI, CBS3BIBAIOUIME [AHHYIO (PUINYECKYIO
BEJIMYMHY C JPYTUMU BEJIMYMHAMH, CTPOUTHh TpadUKU H3YyUYEHHBIX 3aBUCUMOCTEU
(pu3NYEeCKUX BEJTUUNH;

XapaKTEepHU30BaTh CBOMCTBA TeJ, (PU3UYECKHE SBICHHUS W TPOLIECCHI, HCIOJIb3Ys
npaBuiia CIOXKEHHsI Cuil (BIOJIb OJHOM TpsiMoii), 3akoH ['yka, 3akon Ilackains, 3akoH
Apxumena, mpaBuiIO paBHOBECHS pbryara (0J0Ka), «30J10TO€ MPABUII0» MEXAHUKH, 3aKOH
COXpaHEHUs! MEXaHWYECKON HHEpruu, MpH 3TOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY
3aKOHA Y 3aIIMChIBAaTh €0 MaTEMaTUYECKOE BBIPAKEHNUE;

OOBACHATH (PU3NYECKUE SIBJICHUSA, NPOLECCHl M CBOMCTBA TEl, B TOM YHUCIE
U B KOHTEKCTE CHUTyalluil NPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISABIATH
OPUYUHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 JIOTMYECKUX IIaroB
C UCIIOIb30BaHNEM 1—2 N3yYEHHBIX CBOMCTBA (DU3UUECKUX ABJICHUN, PU3HMUECKUX 3aKOHA
WM 3aKOHOMEPHOCTH;

pemiaTh pacueTHble 3ajayu B 1-2 ACHCTBUS, HCHONB3YS 3aKOHBI U (OPMYJIbI,
CBSI3bIBAIOIIME (PU3NYECKUE BEJIMYMHBI: HA OCHOBE aHaJIM3a YCIOBHS 3a/1a4H 3alH1ChIBATh
KpaTKOE YCJIOBUE, TMOACTaBIATh (U3NYECKUE BEIUYMHBI B (POPMYJBI U NPOBOJIUTH
pacyeThbl, HaXOIUTh CIPABOYHBIE JAHHbIE, HEOOXOAUMBIE 1JIs1 pELICHUS 3a/1a4, OLIEHUBATh
PEATUCTUYHOCTD MOTYYEHHON (U3UYECKON BETNUUHBI;

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXKHO PEIIUTh MPU MOMOLIM (PU3NYECKUX
METOJIOB, B OIMCAaHUU HCCIEAOBAHUS BBIACIATH MPOBEPSIEMOE MPEANONIOKEHUE
(rumotesy), pa3nuyaTh U UHTEPIPETUPOBATH MMOTYUECHHBIN pe3yabTaT, HAXOAUTb OUTHOKH
B XO/I€ OMbITa, IPOBOAUTH BBIBOJIBI MO €r0 PE3YJIbTATAM;

IPOBOJUTH ONBITBI MO HAONIOAECHUIO (PU3NYECKUX SIBICHUNW WU (PU3HUYECKUX
CBOMCTB Tea: (OpMYJMPOBATH IPOBEPSEMBIE IMPEANOIOKEHUS, COOMPATh YCTAaHOBKY
U3 TMPEeAsio)KEHHOro O00OpYJOBaHMsS, 3alHChIBaTh XOJA ONbiTa U (OPMYyIUPOBATH
BBIBO/IbI,
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BBINIOJIHATD TPSMbIE M3MEPEHUS PACCTOSIHUS, BPEMEHHU, MacChl Tela, o0beMa,
CIIIBI M TEMIIEpaTypbl C HKCIOJb30BAHHEM AaHAJOTOBBIX M LU(PPOBBIX MNPUOOPOB,
3aMuChIBaTh TOKa3aHUS TPHOOPOB C YYETOM 3aJaHHOW aOCOJIOTHOW TOTPEITHOCTH
U3MEPECHUM;

MIPOBOAMTDH MCCIIEOBAHNE 3aBUCUMOCTH OJTHOM (PU3NUECKON BEIMUUHBI OT JIPYron
C MCTOJIb30BaHUEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTHU ITyTH PABHOMEPHO JIBHKYIIETOCS
TeIa OT BPEMEHH JBWKCHHS TEJa, CHJIbI TPEHUSI CKOJIBKEHHUS OT Beca Tella, KauecTBa
00paOOTKM TIOBEPXHOCTEH Tel MW HE3aBUCUMOCTH CHJIBl TPEHUA OT IUIOLIAAH
CONIPUKOCHOBEHMS TE€J, CHJIBI YIPYrOCTA OT YJJIMHEHHS MPYKUHBI, BBITATKUBAOIICH
CIWIIBI OT 00beMa TMOTPY)KEHHOM dYacTh Telda W OT IUIOTHOCTH IKHUJIKOCTH, €€
HE3aBUCHUMOCTH OT IJIOTHOCTH T€JIa, OT IIyOHHbI, HA KOTOPYIO IOTPYKEHO TEJI0, YCIOBUI
IUTaBaHUS TEJl, YCIOBUW paBHOBECHs pbluara M OJOKOB, y4aCTBOBaTh B IJIAHUPOBAHUU
y4eOHOIr0 MCCIEI0OBaHUsA, COOMpaTh YCTAHOBKY M BBIIOJHITh H3MEPEHHS, CIEAys
OpeUIOKEHHOMY IUIaHy, (DUKCHUpPOBaTh pe3yJbTaThl IOJYYEHHOW 3aBUCHMOCTHU
(U3HUECKUX BEJIUYHMH B BUJE NMPEIJIOKEHHBIX TAOJINIl U TPa(UKOB, IPOBOJIUTH BBIBOJIbI
0 pe3yJbTaTaM UCCIEI0BAHMUS;

IPOBOJIUTH KOCBEHHbIE M3MEpPEHMsI (U3NYECKUX BEIUYUH (MJIOTHOCTH BELIECTBA
KUIAKOCTH U TBEPAOTrO TeJa, CUJa TPEHUS CKOJBXEHUS, [aBJIEHUE BO3AyXa,
BBITAJIKUBAIOIIAs CUJIA, JCHCTBYIOIIAs Ha IOIPY>KEHHOE B )KUJKOCTh TEJI0, KOAP(PULIUEHT
MOJIE3HOTO JIEUCTBUS MPOCTHIX MEXAHU3MOB), ClEAys NPEMIOKEHHOW WHCTPYKIUU:
MIPU BBIMOJIHEHUU U3MEPEHUN COOMpPaTh SKCIEPUMEHTAIIBHYIO YCTAHOBKY M BBIYUCISTH
3HAYEHHUE NCKOMOM BEJINYHUHBL;

coON0/IaTh MpaBWIa TEXHUKH OE€30MacHOCTH MpH padore ¢ J1adopaToOpHBIM
000opyI0BaHUEM;

UMETh TPEJCTaBICHWE O NPUHLMIAX JEUCTBUS TNPUOOPOB M TEXHUUYECKHX
YCTPOMCTB: BECHI, TEPMOMETP, TMHAMOMETP, COOOIIAIOIINECS COCYIbl, OapOMETp, phIyar,
HOJBHUKHBIA U HETOJBUXHBIN OJIOK, HAKJIIOHHAS! TJIOCKOCTb;

XapaKTepU30BaTh MPUHIUIBI ACHCTBUS H3YYEHHBIX MPUOOPOB M TEXHUUYECKHUX
YCTPOMCTB C MCIMOJIb30BAHUEM MX OMUCAHUs (B TOM YHCIE: MOJUIMITHUKUA, YCTPOHUCTBO
BOJOIIPOBO/IA, THAPABIMYECKHNA IPECC, MAHOMETP, BBICOTOMEp, MOPUIHEBOM HAcocC,
apeoMeTp), MUCIONIb3Yys 3HAHMUS O CBOWCTBAX (PU3MYECKUX SIBICHUN M HEOOXOIUMBIE
(u3ruecKre 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOIUTH MPUMEPbl (HAXOAUTh WHGOPMAIUIO O MpUMEpax) MPAKTUYECKOTO
UCIIOJIb30BaHUSl (PU3NYECKUX 3HAHWW B T[IOBCEJHEBHOW JKU3HU HJisi OOECIEeUeHUS
O0e3omacHOCTH TMpu OOpamieHuH C NpudopaMH U TEXHUYECKUMHU YCTPONCTBAMH,
COXPAHEHUS 30POBbsI U COOIIOICHUS] HOPM 3KOJIOTHYECKOTO TTOBEJICHUS B OKpY KaroIen
cpene;

OCYUIECTBJISATh OTOOpP MCTOYHUKOB HMH(popMauuu B MHTEepHETE B COOTBETCTBUU
C 33JJaHHBIM OWCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOIINXCS 3HAHUI U ITyTEM CPaBHEHUS
Pa3IMYHBIX UCTOYHUKOB BBIAEIATh UHPOPMAIIUIO, KOTOpAs SBIAETCS MPOTUBOPEUNBON
WJI MOKET OBITh HEJTOCTOBEPHOM;
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UCIOJb30BaTh IPU  BBIIOJHEHUM YYEOHBIX 3aJaHUN  HAYYHO-TIOMYJIPHYIO
aUTepaTypy (U3MUECKOro COJEepKaHus, CIpPaBOYHbIE MaTEpHalibl, PECYpChl CETH
WuTepHer, BiajeTb NpHUEMaMHd KOHCIEKTHPOBAHUS TEKCTa, MPeoOpa3oBaHMUs
MH(POpPMAIMHU U3 OJJHOWU 3HAKOBOM CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIC KPATKHE MUCHMEHHBIC U YCTHBIE COOOIIEHHUS HAa OCHOBE
2-3 UCTOYHUKOB MH(OPMALIMY, B TOM YHUCIIE IyOIMYHO MPOBOJUTH KPATKHE COOOLICHMS
O pe3yibTaTax IMPOEKTOB WIM YYE€OHBIX MCCIECJOBAHUNA, IPU HSTOM TPaMOTHO
WCIOJIb30BaTh HW3YYCHHBIM MOHATHHHBIA ammapaT Kypca (U3HUKH, COMPOBOXKAAThH
BBICTYILJICHUE ITPE3CHTALUECH;

IIPH BBIOJTHEHUH YYEOHBIX POEKTOB U UCCIEAOBAHUM paclpeaesiaTh 00sI3aHHOCTH
B I'PYIIIIE€ B COOTBETCTBUM C IIOCTABICHHBIMHU 3a/1a4aMHU, CJICIUTD 32 BBIIIOJIHEHUEM I1JIaHA
JEHCTBUM, OLIEHWBATh COOCTBEHHBIH BKJAJ B JACSITEIBHOCTb TPYIIbI, BBICTPAUBATH
KOMMYHHUKATUBHOE B3aNMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

[IpeameTHbIE pe3ynbTaThl OCBOCHUSI MPOTPaMMBbI MO (HU3UKE K KOHILY OOy4YeHUs
B 8 Ki1acce:
[IpenmetHble  pe3ynbTaThl Ha  0a30BOM  YpPOBHE  JOJDKHBI  OTpa)aTh
c(hOpMHUPOBAHHOCTH Y 00YUAIOIINXCSI YMEHUM:
MCIIOJIB30BaTh MOHSTHUS: Macca U pa3MePbl MOJIEKYJI, TEINIOBOE IBUKEHUE ATOMOB
U MOJIEKYJI, arperaTHble COCTOSIHUS BEIECTBA, KPUCTAUIMYECKUE U aMOopdHBIe Tena,
HACBIIICHHBIMA ¥ HEHACBHIIICHHBIN Nap, BIa)XKHOCTh BO3AYyXa, TEMIIEPATYpPa, BHYTPEHHSIS
DHEPrusl, TEIUIOBOW JIBUIAaTENb, JIEMEHTAPHBIN 3JIEKTPUUYECKUN 3apsill, DIEKTPUUYECKOE
0JI€, TPOBOJHUKHU U JUAJICKTPUKH, TOCTOSHHBIN IEKTPUUECKUI TOK, MATHUTHOE TIOJIE;
pasnyath sIBJICHUA (TEIJIOBOE PacCIIMPEHUE U CxKaThe, Terionepeaaya, TemioBoe
paBHOBECHE, CMayuMBaHWE, KANWUISIPHbIC SIBJICHUS, MCIIAPEHHUE, KOHJCHCALWs,
IIJIABJICHHUE, KpUCTAJUTA3ALUS (oTBepaEBaHuUE), KUIICHHUE, TeIIonepeaaya
(TETIONPOBOIHOCTh, KOHBEKIIMS, H3JTy4YeHUE), DJICKTpU3aIUsl TeJ, B3aUMOJECHCTBUE
3aps0B, NCUCTBUSL DJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMBIKAHHWE, B3aMMOJCHCTBHUE
MarHuTOB, AEHCTBME MArHUTHOIO MOJS HA MPOBOJHHUK C TOKOM, 3JIEKTPOMArHUTHAas
WHIYKIMA) 10 ONUCAHUIO HX XapPaKTePHbIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOITUX JaHHOE (PU3UYECKOE SIBJICHUE;
pacmo3HaBaTh MPOSIBICHUE HM3YyUYCHHBIX (DU3NYECKUX SIBJICHUN B OKPYKArOIIEM
MHpEe, B TOM 4HCie (U3NUeCKHe SBJICHUS B TPHUPOJIC: MOBEPXHOCTHOE HATSIKEHUE
U KanWwUISIpHBIE SIBJICHUSI B TPUPOAE, KPUCTALIBI B mIpupone, uzinydeHue CoJiHIa,
3aMep3aHue BOJOEMOB, MOPCKHE Opu3bl, 0Opa3oBaHME POCHI, TymMaHa, WHEs, CHeEra,
AJIEKTPUUYECKHUE SIBICHUS B aTMOC(epe, MIEKTPUUYECTBO KUBBIX OPraHW3MOB, MATHUTHOE
noJsie 3emiid, apeiid MmoarcoB, poiib MATHUTHOTO MO JIJIS )KU3HHU Ha 3eMJie, MOJISIPHOE
CUSHUE, TPU OTOM TIEPEBOJUTHh TPAKTUYECKYIO 3a1adyy B Y4YEOHYIO, BBIICIATH
CYILIECTBEHHbIE CBOMCTBA (MPU3HAKK) PUINYECKUX SBICHUN;
ONMKCHIBATh M3YYEHHbIE CBOMCTBA Tel W (U3MYECKUE SIBICHUS, HCIOJIb3Ys
¢u3nUecKre BENMMYMHBI (TeMIepaTypa, BHYTPEHHSSI SHEPTUs, KOJIMYECTBO TEIUIOTHI,
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yJelbHasl TEIUIOEMKOCTh BELIECTBA, yJ/I€JIbHAS TEIUIOTA IUIABJICHUS, YAEIbHAsA TEIJIOTA
napooOpa3oBaHUs, yJelbHas TEIUIOTAa CrOpaHUs TOIUIMBA, KOA(PUIUEHT IMOJIE3HOTO
NEUCTBUSL TEIUIOBOM MAIIWHBI, OTHOCUTENIbHAS BJIAXKHOCTh BO3/yXa, JJICKTPUUYECKUMN
3apsiji, CHJIa TOKA, JIEKTPUUECKOE HAIIPSKEHUE, COMPOTUBIICHUE TPOBOAHUKA, YAEIBHOE
CONPOTHUBJIEHUE BEIIECTBA, pA00OTa U MOLIHOCTh 3JIEKTPUUECKOr0 TOKA), IPH OMUCAHUU
NPaBUIBHO TPAKTOBAaTh (DU3UUECKUN CMBICH HUCIOJIb3yeMbIX BEJIMYUH, OOO3HAYEHUS
U eIUHUIBl (U3MYECKUX BEIUYUH, HAXOIUTh (OPMYIIbI, CBA3BIBAIOIIUE JAHHYIO
(GU3NYECKYI0 BEIWYWMHY C JPYTMMH BEJIUYMHAMHU, CTPOUTHh TPapuKd HN3YICHHBIX
3aBUCUMOCTEN (PU3MUECKUX BETNYMH;

XapaKTEePU30BaTh CBOMCTBA TeJ, (PU3WUYECKUE SBICHUS M MPOIECCHI, UCTIOIB3YS
OCHOBHBIE€ TIOJIO)KEHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOPUM CTPOEHUSI BEIIECTBA,
MPUHITUI CYTIEPIIO3UIIMH TT0JIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpPAaHEHHUS 3apsia,

3akoH Oma JJis ydacTka uenu, 3akoH J[koymsa-JIeHna, 3aKkoH COXpaHEHHUs! SHEPTHH,
IIPU 3TOM YMETh (POPMYJIUPOBATH 3aKOH U 3aMTMCHIBATH €M0 MATEMATUYECKOE BEIPAKEHUE;

O00BSICHATH (PU3MUYECKHE MPOLIECCHl U CBOMCTBA TEJ, B TOM YMCIIE U B KOHTEKCTE
CUTyallMil  TNPaKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:  BBIABIATh  IMPUYUHHO-
CIIEJICTBEHHBIC  CBSI3U, CTPOUTh OOBSICHEHHME M3 1-2  JIOTMYECKHX  IIIaroB
C HCHOJB30BAHMEM |—2 HM3yYEHHBIX CBOWCTBA (PU3UYECKHUX SIBICHHUN, (PU3NUECKHUX
3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pemaTh pacueTHble 3a1ayu B 2—-3 JACHCTBUS, HCIONB3YS 3aKOHBI U (OPMYJIBI,
CBsI3bIBarONME (PU3NYECKHUE BETUMYMHBI: HA OCHOBE aHaJIN3a YCJIOBUS 3a/1a4U 3aIIUChIBATh
KpaTKOE YCJIOBHUE, BBISIBISATH HEAOCTATOK JAHHBIX JUIS PELICHUs] 3a/Jaud, BLIOMPATH
3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE TSl €€ PEIICHHUS, IPOBOJAUTH PACYETHI U CPABHUBATH
MOJTYyYE€HHOE 3HAaUeHUE (PU3NUECKO BETUYUHBI C U3BECTHBIMU JJAHHBIMU,

pacno3HaBaTh MPOOJIEMbI, KOTOPHIE MOXHO PEHIUTh MPH MOMOIIM (PU3HMUECKHUX
METO/IOB,  HWCIOJb3ys  OMNMCAaHUE  MCCIENOBAaHUSA,  BBIACIATH  MHPOBEPSEMOE
MPENOJIOKEHNE, OLEHUBATh MPABUIBHOCTh TOPSAKA TMPOBEICHUS UCCISIOBAHUS,
POBOJINTH BBIBOBI,

MPOBOJUTH OIBITHI 1O HAOMIOACHUI0 (U3UYECKUX SBJICHUN WU (PU3MIECKUX
CBOMCTB TeN (KamWUIIPHBIC SIBICHHS, 3aBUCUMOCTD JaBJICHUS BO3/lyXa OT €ro oobema,
TEMIIEPATYPbI, CKOPOCTU MPOIIECCA OCTHIBAHUSI U HATPEBaHUA MPU U3IyYEHUU OT L[BETA
u3Nyyarome  (MOrJIONIAoIIe)  MOBEPXHOCTH, CKOPOCTh  HMCHApPEHUs]  BOJBI
OT TeMmIepaTypbl XKUIKOCTH M IUIOWAAUW €€ I[IOBEPXHOCTH, JJIEKTpU3aIUs Tel
U B3aUMOJICUCTBUE DJICKTPUYECKUX 3apsI0B, B3aUMOJICUCTBUE MOCTOSHHBIX MArHUTOB,
BU3yaJIM3alllsl MATHUTHBIX TOJIEW MOCTOSHHBIX MAarHUTOB, JEUCTBUSI MATHUTHOTO TOJIS
Ha TPOBOJAHUK C TOKOM, CBOMCTBA SJEKTPOMArHUTA, CBOWCTBA 3JJIEKTPOJBUTATEINS
MOCTOSTHHOTO TOKa): (OpPMYJIMpPOBaTh MPOBEPSEMBbIC MPEANOJI0KEHUsI, COOUPAThH
YCTaHOBKY U3 MPEAJIOKEHHOTO 000PYI0BAHHS, OTMUCHIBATH X0 OTIBITA ¥ (DOPMYITUPOBATH
BBIBOJIBL;

BBINIOJIHATh MPSIMbIE U3MEPEHUSI TEMIEPATypbl, OTHOCHUTEIBHOM BIAXKHOCTHU
BO3/lyXa, CHWJIBl TOKa, HANPsDKCHHUS C WCIOJb30BAaHUEM aHAJIOTOBBIX MTPHOOPOB
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U JaTYUKOB (PU3MUECKUX BEJIMYMH, CPAaBHUBATh DPE3YyJbTaTbl MU3MEPEHUH C y4E€TOM
3aJJaHHOM a0COIOTHON MOTPEIIHOCTH;

MPOBOANTDH UCCIIEOBAHNE 3aBUCUMOCTU OAHON (PU3NUYECKON BEIUYUHBI OT JPYToit
C HCIOJb30BAaHUEM TMPSMBIX H3MEPEHHUH (3aBUCHMOCTH COMPOTHUBIICHUS MPOBOJHUKA
OT €ro JUIMHBI, IJIOIAAH TONEPEYHOTO CEYEHUS U YJEIBbHOTO CONPOTUBIICHUS BELIECTBA
MPOBOJHMKA, CHJIBI TOKA, UIYIIETO Yepe3 MPOBOJHUK, OT HAMPsDKEHUS Ha MPOBOIHMKE,
UCCIIEIOBAHUE MOCJIEOBATEILHOTO U MNapaJUIEIbHOTO COEAMHEHUN MPOBOJHUKOB):
MUIAHUPOBATh HCCIEAOBAaHUE, COOMPATh YCTAHOBKY M BBIMIOJHATH W3MEPEHUS, CIETYS
MpeJIOKEHHOMY TUTaHy, (PMKCHPOBATh PE3yJIbTaThl MOJTYYCHHON 3aBHCHMOCTH B BUJC
TaOJIUL ¥ TPaPUKOB, IPOBOJUTH BHIBOABI IO PE3YJIbTAaTaM MCCIIEAOBAHUS;

IPOBOJANUTH KOCBEHHBIE U3MEPEHMS (PU3NUECKUX BEIUYUH (yAEIbHAs TEINIOEMKOCTh
BEIIIECTBA, COMPOTHUBICHUE MPOBOJHUKA, pabOTa U MOIIHOCTH AJIEKTPUIECKOTO TOKA):
IUIAaHUPOBAaTh M3MEPEHHUs, COOMpaTh HKCIEPUMEHTAJIbHYIO YCTAHOBKY, CIEAys
MPEJIOKEHHOW HHCTPYKIIUH, U BEIYUCIISATH 3HAUCHHUE BETTUYHHBI;

co0iroaTh MpaBuja TEXHUKM O€30MacHOCTH Mpu padoTe ¢ 1ad0opaTOpHBIM
000pyI0BaHUEM;

XapaKTepU30BaTh MPUHIUIBI JACUCTBUS H3YYCHHBIX MPHUOOPOB M TEXHUYECKUX
YCTPOMCTB C UCIOJIb30BAHUEM UX OMHUCAHUA (B TOM YMCIIE: CUCTEMA OTOIJICHUS JOMOB,
TUTPOMETpP, MapoBas TypOMHA, aMIEPMETP, BOJBTMETP, CUETUYHK DJIECKTPUUYECKON
OHEPTUH, DIIEKTPOOCBETUTENbHbIE TPHUOOPHI, HAarpeBaTelbHBIE JIIEKTPOIPUOOPHI
(mpuMepbl), SIEKTPUYECKHE NPEJOXPAHUTEIH, DJICKTPOMArHUT, 3JIEKTPOJBUTATEIb
MOCTOSIHHOTO ~ TOKa), WCMOJB3ysl 3HAHUS O CBOMCTBaX (PU3MYECKUX SBJICHUIA
1 HEOOX0AUMBbIE (PU3NUECKUE 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCThIE TEXHUYECKHE YCTPOWCTBA M HM3MEPHUTEIbHBIC MPUOOPHI
M0 CXeMaM U CXeMAaTUYHBIM PUCYHKaM (3KUKOCTHBIA TEPMOMETP, TEPMOC, TICUXPOMETD,
TUTPOMETp, JIBUraTellb BHYTPEHHEIO CrOpaHusi, 3JIEKTPOCKOI, PEOCTaT), COCTABIATH
CXEMBI DJIEKTPUYECKUX IIEeTel C TMOCIEI0BATENIbHBIM U TapauIeIbHBIM COSAMHEHUEM
AJIEMEHTOB, pa3inyas yCIIOBHbIE 0003HAYEHUS 3JIEMEHTOB AJIEKTPUUECKUX LIETIEH;

OPUBOAUTH TpPUMEPHl (HAXOAUTh HMHPOPMALUIO O NpPUMEpax) MPAKTHYECKOrO
UCTIONB30BaHUSl (DU3MUECKUX 3HAHWNW B TIOBCEIHEBHON KH3HU A OOecCTeueHUs
0e30macHOCTH TpU OOpalieHuu C TOpudopaMu W TEXHUYECKUMH YCTPOWCTBAMH,
COXPaHEHUS 30POBbsI U COOIIOICHUS] HOPM SKOJIOTHIECKOTO TIOBEJICHUS B OKPY KArOIIIeH
cpene;

OCYIIECTBIISITh TMOUCK HHPOpMaIK (u3nueckoro coaepxanus B HHTepHeTe,
Ha OCHOBE UMEIOUINXCS 3HAHUU M TyTeM CPaBHEHHUS JOMOJHUTEIBHBIX HCTOYHHKOB
BBIIETATh HH(OPMALNIO, KOTOpas SBIAETCS NPOTUBOPEYMBOM WM MOXKET OBbITh
HEJI0CTOBEPHOM;

WCIIONIb30BaTh MPHU  BBIMIOJHEHUH YYEOHBIX 3aJaHUN  HAYYHO-TIOMYJISAPHYIO
aUTepaTypy (PU3MUECKOrO COJEpXKaHUs, CIPaBOYHbIE MaTepUajbl, PECYpChl CETH
WuTtepHer, Bhajerb NpUEeMaMd KOHCIIEKTHUPOBAHMsI TEKCTa, MpeoOpa3oBaHus
MH(pOpPMAIIMU U3 OJHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
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CO3/1aBaTh COOCTBEHHbIE MHMCbMEHHBIE M KPAaTKHE YCTHBIE COOOILEHUs, 0000mas
MH(GOPMALIMI0O U3 HECKOJBKUX HCTOYHHUKOB, B TOM YHCIE MyOJUYHO MPEACTABIATH
pe3ynbTaThl MPOEKTHON WM MCCIEAO0BATENBbCKOW NEATEIbHOCTH, IPU 3TOM IPaMOTHO
UCIIOJb30BaTh M3YyUEHHBIM MOHATUMHBIN ammapaT Kypca (QHU3UKH, COINPOBOXKAATH
BBICTYIUJICHUE NPE3EHTALUE;

IPU BBIIOJHEHUN YYEOHBIX NMPOEKTOB M HMCCIEAOBAHUN (PU3MUECKHUX IPOLIECCOB
pacnpenenarTb 00s13aHHOCTU B TPYIIE B COOTBETCTBUU C IOCTABJIEHHBIMU 3a/1ayami,
CIIEIUTh 3a BBINOJHEHUEM IIJJaHA JEHCTBUA M KOPPEKTUPOBATH €ro, OLEHUBATH
COOCTBEHHBI BKJaJ B JACITEIBHOCTh TPYIIIbI, BBICTpauBaTb KOMMYHHUKAaTHUBHOE
B3aMMOJICICTBHE, MIPOSBIISAA TOTOBHOCTh pa3peniaTh KOH(PIUKTHI.

[IpenMeTHble pe3yibTaThl OCBOCHUSI MPOTrpaMMbl MO (DU3UMKE K KOHILY OOydeHUs
B 9 kiacce:

[IpenmetHble  pe3ynbTaThl Ha  0a30BOM  YpPOBHE  JOJDKHBI  OTpa)aTh
c(hOpPMHUPOBAHHOCTH Y 00YUAIOIIMXCSI YMEHUM:

WCMOJIb30BaTh MOHSTHS: CHUCTEMa OTCUETa, MaTepHalbHas TOYKA, TPACKTOPHS,
OTHOCHUTEIFHOCTh MEXaHWYECKOro JABMKEHUs, nedopmamus (ympyras, IiacTHUYecKas),
TPEHUE, HEHTPOCTPEMUTEIBLHOE YCKOPEHUE, HEBECOMOCTD U ITEPETPY3KH, LIEHTP TIKECTH,
a0COJIFOTHO TBEPAOE TEJIO, IEHTP TSHKECTH TBEPJOTO Teja, paBHOBECHE, MEXaHUYECKUE
KoJieOaHWsS W BOJHBI, 3BYK, MH(Pa3ByK W YIBTPa3BYK, JJICKTPOMArHUTHBIC BOJIHBI,
IIKaJIa DJICKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M JAJIbHO30PKOCTH, CIIEKTPHI
WCIYCKaHUs U TOIJIOLIEHUsI, albda-, 0eTa- U raMma-u3aydeHus, U30TOIbI, siAepHAs
SHEPreTUKA,;

paszinyath ABJICHUS (PABHOMEPHOE U HEPABHOMEPHOE MPSMOJIUHEUHOE JBUKEHHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JIBUKEHHUE, CBOOOTHOE MAJCHUE TEJI, pABHOMEPHOE
IBWKEHHE TI0 OKPYKXHOCTH, B3aUMOJICMICTBUE TE€J, PEAKTUBHOE JBWKECHHUEC,
KoJie0aTenbHOe JBMKEHUE (3aTyXalolle U BBIHYXKIACHHBIE KoyieOaHMs), PE30HAHC,
BOJIHOBOE JIBUKEHUE, OTPAXKEHUE 3BYyKa, MPSIMOJIMHEHHOE PACITPOCTPAHEHUE, OTPAKECHUE
U MPEJIOMJICHUE CBETA, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3sIokKeHHe OeJIoro CBeTa
B CHEKTP U CJIOKEHHUE CIEKTPAIbHBIX IIBETOB, IUCIEPCHS CBETA, €CTECTBEHHAS
PaauOaKTUBHOCTh, BOSHUKHOBEHHUE JIMHEHYATOTO CIIEKTPa U3JIYyYEHHUs ) 110 OMUCAHUIO UX
XapaKTEPHBIX CBOMCTB U HAa OCHOBE OMBITOB, JIEMOHCTPUPYIOIIUX JaHHOE (PU3nuecKoe
SIBJICHUE;

pacrio3HaBaTh MPOSBICHUE U3YUEHHBIX (PU3NUECKUX SIBICHUN B OKPYXKAIOIIEM MUPE
(B TOM ymcie puznueckue SBJICHUS B IPUPOJIC: IPUIUBLI U OTJIUBBI, JBUKCHHE TIJIAHET
ConHeyHON CUCTEMBI, PEaKTUBHOE JBUKEHHE KUBBIX OPraHW3MOB, BOCIIPUSITHE 3BYKOB
KUBOTHBIMH, 3€MJICTPSICEHUE, CEUCMHYECKHE BOJHBI, I[yHAaMH, 3XO0, I[BETa TEJI,
ONTHYECKUE  SBJICHUS B  TPUPOJE, OWOJIOTHYECKOE  JICUCTBHE  BUAMMOTO,
yIbTPapUOIETOBOTO M PEHTIEHOBCKOTO M3JyYCHHH, €CTECTBEHHBIM pPaJlOaKTUBHBIN
b oH, KOCMUYECKHUE JTy4YH, paIMOAKTUBHOE U3TyUYE€HHUE MPUPOTHBIX MUHEPAJIOB, ICHCTBHE
PaIMOAKTUBHBIX HW3JIYYEHHM Ha OpraHu3M 4YejoBeKa), MpU HTOM MEPEBOAUTH
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NPAKTUYECKYIO 3a/ladyy B Y4YEOHYIO, BBIJIEISATh CYIECTBEHHbIE CBOMCTBA (IIPU3HAKH)
(Gu3nYECKUX SBICHUH;

ONHUCHIBATh M3yUYEHHBIE CBOWCTBA Ted M (UIUYECKUE SBICHUS, HUCIOIB3YS
¢uznyeckue BENIWYUHBI (CPEIHSAS U MTHOBEHHAsl CKOPOCTh Teja MPH HEPAaBHOMEPHOM
JIBWKEHUHU, YCKOPEHHUE, MEepeMENIeHe, MyTh, YrioBas CKOPOCTb, CUJa TPEHHs, cuja
YOPYTOCTH, CHJIA TSKECTH, YCKOPEHUE CBOOOJHOTO MAJCHUS, BEC TEJA, UMITYJIbC TEJa,
UMITYJIbC CUJIbI, MEXaHH4YecKasi paboTa W MOIIHOCTh, MOTEHIMAIbHAsI DHEPrusl Tena,
MOJHATOrO HaJ MOBEPXHOCTBIO 3€MIIM, NMOTEHUMAJIbHAs SHEPIHsl CKATOW IPY>KHUHBI,
KMHETUYECKasi YHEPrHs, MOJHAsi MEXaHWYecKasi YHeprus, MepUoJI U YacToTa KoieOaHuil,
JUIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTAa TOHA, CKOPOCTh CBETa, ITOKa3aTellb
MPEJIOMJIEHUSI CPEibl), MPU ONHCAHMM TPABWIBHO TPAKTOBAaThb (PU3MYECKHIN CMBICI
UCIIOJIb3YEMBIX BEIMYUH, O003HAUYEHUS U €JUHUIBI (PU3MUECKUX BEIMYMH, HAXOAMUTH
(opMyJibl, CBSI3BIBAIOLIUE JaHHYIO (U3UYECKYIO BEJIMYHMHY C JAPYTUMHU BEJIMYMHAMH,
CTPOUTH IpaUKN N3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYMH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MUYECKUE SIBICHUS U IPOLECCHI, UCIONb3Ys
3aKOH COXPAHEHMS DHEPruH, 3aKOH BCEMHPHOIO TATOTEHHSI, MPUHLHUII CYyHEPIIO3HIINH
CWJI, TPHUHIMUI OTHOCHTENbHOCTH [amwmiesd, 3akoHbl HblOTOHA, 3aKOH COXpaHEHUS
UMITYJIbCA, 3aKOHBI OTPAKEHUS U IIPEJIOMIIEHUS CBETA, 3aKOHBI COXPAHEHUS 3aps10BOIO
M MaccoOBOTO YHCENl MpH SACPHBIX peakUHsX, Npu 3ToM (OpPMYIUPOBaTh 3aKOH
Y 3aIlMChIBATh €r0 MATEMATHYECKOE BBIPAXKECHHE;

OOBACHATH (PU3MYECKHE MPOLECCHl U CBOMCTBA TEJl, B TOM YHUCJIE U B KOHTEKCTE
CUTyallMil  NPaKTUKO-OPUEHTHUPOBAHHOTO  XapakTepa:  BbIABIATh  MPUYUHHO-
CIIEICTBEHHbIE  CBSI3U, CTPOUTh OOBACHEHHWE U3 2-3  JIOTUYECKUX IIaroB
C HCIIOJIb30BaHUEM 2—3 M3YYEHHBIX CBOMCTBA (PU3UYECKHUX SBJICHHM, (PU3MUECKHUX
3aKOHOB WJIM 3aKOHOMEPHOCTE;

pelmarh pacueTHble 3adaud (ONMHMpAIOIIMECs Ha CUCTeMY U3 2—3 ypaBHEHUN),
UCIIONb3Yysl 3aKOHBI M (OPMYJbl, CBSI3bIBAIOLIME (DU3UUYECKUE BEITUUYMHBI: HA OCHOBE
aHaJIM3a yCJIOBHS 3aJa4yM 3allMChIBAaTh KPAaTKOE YCIOBHE, BBIABIIATH HEIOCTAOIINE WIIU
U30BITOYHBIE JaHHBIC, BHIOMpATh 3aKOHBI U (OPMYJIbl, HEOOXOAUMBIE IJI PELICHUs,
MIPOBOAMTD PACUETHI M OLICHUBATh PEATUCTUYHOCTH MOTYYSHHOTO 3HaYeHUsI (PU3NUECKOn
BEJIMYMHBI,

pacno3HaBaTh MPOOJEMbI, KOTOPHIE MOXHO PELIUTh NPH MOMOIIM (PU3HYECKHUX
METO/OB,  HCIIOJb3yS  ONMCAaHUE  MCCIECNOBAaHWSA,  BBIACIATH  IPOBEPSEMOE
NPEAnoIoKEeHne, OLCHUBATh MPaBUIBHOCTh MOPSAKAa MPOBEACHUS HCCIEIOBAHUSA,
IPOBOJUTH BBIBOJIbI, MHTEPIIPETUPOBATH PE3yIbTaThl HAOIIOEHUN U OIIBITOB;

MPOBOJIUTH OMBITHI MO HAOMIONEHNUIO (U3UYECKUX SBICHUNA WIN (PU3MUECKHUX
CBOMCTB Ten (M3ydyeHHe BTOpOro 3akoHa HplOTOHa, 3aKoHa COXpaHEHUsS SHEPrHH,
3aBHCHMOCTH Mepro/ia KoieOaHuil Mpy>KMHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU
OPYXUHBI M HE3aBUCUMOCTh OT aMIUIUTYIbl MajblX KoJ€OaHUW, MPSMOJIMHEWHOE
pacnpocTpaHEHUE CBETa, pPa3loXKEHUE OeNIoro CBeTa B CIEKTP, U3yYeHHUE CBOWCTB
M300paKeHHs B TJIOCKOM 3€pKaJie U CBOMCTB M300PaKCHUS TPEIMETa B COOMparomei
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JIMH3€E, HAOJII0/IEHUE CIUIOMIHBIX U JIMHEWYAThIX CIIEKTPOB U3IYUYEHUs): CAMOCTOSITEIbHO
coOupaTh YCTaHOBKY M3 M30BITOYHOTO Habopa 0OOpyAOBaHUS, OMUCHIBATH XOJ| OIbITA
U €T0 pe3yJIbTaThbl, POPMYIHPOBATH BHIBOBL;

MIPOBOJIUTH MIPU HEOOXOJUMOCTH CEPUIO MPAMBIX U3MEPEHUH, ONPEAEIIsisl CpeHEe
3HAUYCHHUE U3MepAeMON BeTUYHHBI ((POKYCHOE pacCTOsSHHE COOMUpaIoIIeld JIMH3BI),
000CHOBBIBAThH BHIOOP cTIOC00a M3MEpeHUs (M3MEPUTEITHHOTO MPUOOpa);

IIPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTEN (PU3NUECKUX BETUYHH C UCIIOJIb30BAHUEM
NPSIMBIX U3MEPEHUI (3aBUCUMOCTD ITyTH OT BPEMEHH MPU PAaBHOYCKOPEHHOM JIBUYKEHUU
0e3 Ha4aJIbHOW CKOPOCTH, TIEPHOJa KOJIeOaHUH MAaTeMaTUYECKOTO0 MAasSTHUKA OT JJTHHBI
HUTH, 3aBUCHMOCTH YIJIa OTPa)X€HUS CBETa OT yrja MaJiecHus W YIJia MpeoMIICHUs
OT yIJla aJeHus): IJIAHUPOBATh UCCIIEI0BAHNUE, CAMOCTOSITENBHO COOMPAaTh YCTAHOBKY,
(ukcupoBaTh pe3yJbTaThl MOJYYEHHON 3aBUCHMOCTH (PU3UYECKUX BEIUYUH B BHJIE
TaOJIUL ¥ TPaPUKOB, IPOBOJUTH BHIBOABI IO PE3yJIbTaTaM UCCIEAOBAHNUS;

MIPOBOJIUTh KOCBEHHBIE H3MEPEHMSI (PU3NYECKUX BEJIUYMH (CpeAHsisi CKOPOCTh
U YCKOpEHHE Teja IPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHUE CBOOOJHOTO MaJeHMS,
KECTKOCTh MPYXKHUHBI, KOIP(PUUHUEHT TPEHUS CKOJIbKEHHUS, MeXaHudyeckas pabdora
M MOIIHOCTh, YacTOTa W MEpUOj KOJEOAHU MAaTeMaTHYecKOro W MNPY>KHHHOTO
MasiTHUKOB, OTITUYECKAas CHja COOMPAIOIIEH JTMH3bI, paJOaKTUBHbIN (DOH): TUIaHUPOBATH
U3MEpPEHHsI, COOMpaTh HKCIIEPUMEHTAJIbHYI0 YCTAaHOBKY W BBINOJIHATH W3MEPEHHS,
clenysl IPeASIOKEHHON MHCTPYKIIMH, BBIYUCIISATh 3HAUYCHHE BEJTMUMHBI U AaHAJTU3UPOBATh
MOJIyYeHHBIE PE3YNbTATHI C YYETOM 33JJaHHOM MOrPEIIHOCTH U3MEPEHU;

coONo/IaTh TpaBWIa TEXHUKU OE30MAaCHOCTH TMpU paboTe ¢ Ja00paTOPHBIM
000pyI0BaHUEM;

pa3ianyaTh OCHOBHBIE NMPU3HAKU M3YyUYEHHBIX (DPU3MUECKUX MOJEJeH: MaTepraibHas
TOUYKa, aOCOJIOTHO TBEPAOE TENO, TOYEUHbIH WCTOYHHMK CBETa, Jy4, TOHKas JIMH3A,
IUTaHEeTapHasi MOJIENb aTOMa, HYKJIOHHAsI MOZIeJIb aTOMHOTO $1/1pa;

XapaKTepU30BaTh MPUHIUIBI ACHCTBUS H3YYEHHBIX NPUOOPOB M TEXHUUYECKUX
YCTPOMCTB C HCHOJb30BAaHUEM MX ONHCaHUSA (B TOM YMCIE: CHHUJIOMETP, NAaTYUKU
MOJIOKEHUSI, PACCTOSIHUSI M YCKOPEHMSI, paKeTa, HX0J0T, OUYKH, IEPUCKOI, (poToanmnapar,
ONTHYECKUE CBETOBOJBI, CIEKTPOCKOI, TO3UMETp, Kamepa BuibcoHa), HCNONb3ys
3HAHUST O CBOMCTBaX (PU3MYECKUX SBJIEHUW U  HEoOXoAuMble (PU3MUYECKUe
3aKOHOMEPHOCTH;

UCIIONIb30BAaTh CXEMbl M CXEMaTHYHbIE PUCYHKHM M3YUYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTENbHBIX MPUOOPOB U TEXHOJOTUUYECKHUX MPOLECCOB MPU PELICHUU
y4eOHO-TIPAKTUYECKUX 3a7ay, ONTHYECKHE CXEMbI JUIs TOCTPOEHUS H300pa’keHui
B IUIOCKOM 3€pKaJie U COOUPAIOILEeH JINH3E;

OPUBOAUTH TpPUMEPHl (HAXOAUTH HMHPOPMALMIO O NpPUMEpPax) MNPAKTUYECKOIrO
WCIONIb30BaHUsl (PU3UYECKMX 3HAHUM B MOBCEAHEBHOW >KU3HU [ OOecreueHus
0e3omacHOCTH TMpu oOOpamieHud ¢ NOpudoOpaMu M TEXHUYECKUMH YCTPOWCTBAMH,
COXPAHEHUs 370POBbsI U COOJIIO/IEHUSI HOPM SKOJIOTUYECKOTO TOBEICHHUS B OKPYXKAIOIIeH

cpene;

29



OCYILECTBIIATh NMOUCK MH(OpMaluu B MHTepHETE, CaMOCTOSTENBHO (HOPMYIUPYS
IIOMCKOBBIM 3alpOC, HAxXOIWUTh IYTHU OIPEACIICHHUs] JOCTOBEPHOCTH IIOJy4EHHOU
MH(POpPMAIIMU HA OCHOBE UMEIOIUXCSI 3HAHUW U JTONOJIHUTENIbHBIX UCTOYHUKOB;

UCIIOJb30BaTh IPU  BBIIIOJHEHUM YYEOHBIX 3aJaHUN HAYYHO-NOMYJISPHYIO
JUTEPATYpPY, CIIPABOYHBIE MaTEpHANIbl, pecypchl ceTu VHTepHeT, BiIaIeTh NpUEMaMU
KOHCIIEKTUPOBAHUSI TEKCTA, IPE0Opa30BaHUs HHPOPMALIMH U3 OJTHOM 3HAKOBOM CHCTEMBI
B JIpyry1o,

co37aBaTh COOCTBEHHBIE IHCbMEHHBIE M YCTHBIE COOOIIEHHS] Ha OCHOBE
uH(GOPMAllMM W3 HECKOJIbKMX MCTOYHUKOB, IMYyOJUYHO TMPEACTaBISATh PE3yIbTaThl
IIPOEKTHOW WJIM UCCIIEI0BATEIBCKON AESATEIBHOCTH, IIPU 3TOM I'PAMOTHO HCIIOJIb30BaTh
M3YYEHHBIM MOHATHMHBIA ammapaT W3y4aeMoro pasiena (PU3UKH U COMNPOBOXKIATH
BBICTYIUICHHUE IIPE3EHTALMEN C YYETOM OCOOCHHOCTEHN ayAUTOPUH 00YUarOIIUXCS.
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TEMATHYECKOE INTAHUPOBAHUE

7 KIIACC
Ne HanmenoBanue [IporpammHoO€ coniepxaHue OCHOBHBIE BU/IbI JICATEIIBHOCTH 00YYaIOIIUXCS
/11 pa3ziesioB U TeEM

y4e0HOTO0 MpeamMeTa

®du3uKa U ee poJib B NO3HAHUM OKPY KAIOI]

€ro Mupa

BeJIMUYUH. PU3NUECKUE
npubopsl. [lorpenrHocts
WU3MEPECHUN
MexayHapoaHasi cucteMa
€IUHUIL

1.1 | ®usuka—Hayka ®u3nka — HayKa o npupoe. | BrisiBiaeHue paznnunii Mexay pu3anyecKuMu
0 TIPUPO/IE SIBiIeHUS IPUPOIBL. Y XUMUYECKUMHU MPEBPALICHUSMH.
dusznyeckue ABJICHUSA: Pacno3naBanue u kiaccudukanus Gu3nyecKux
MEXaHUYECKHE, TCIUIOBEIC, SIBIICHUI: MEXaHUYECKHUX, TCIJIOBBIX,
BIEKTPUYECKUE, AJIEKTPUUECKUX, MATHUTHBIX U CBETOBBIX.
MarHUTHBIE, CBETOBLIC, Habmronenue u onvcanne PU3NUECKUX SIBICHUIN
3BYKOBBIE
1.2 | ®usuueckue dusnueckue BeIUYUHEL. Onpenenenre UEeHbI JEICHUS Kb
BEJIMYHMHBI N3mepenune puzmdeckux U3MEPUTEIILHOTO MpUoopa.

N3mepenne MTMHEeNHbIX pa3MepOoB TeI

Y IPOMEXKYTKOB BPEMEHH C YUETOM
MOTPENITHOCTEN.

N3mepenne o6bema KUIAKOCTH U TBEPAOTO TeA.
N3mepenue TeMiiepatypbl Ipy HOMOITA
KUJKOCTHOTO TEPMOMETpA U JIaTurKa
TeMITepaTyphl.

BrinonHeHne TBOpUECKUX 3aaHUM 110 TTOUCKY
CIIOCO0OB U3MEPEHUST HEKOTOPBIX (PU3UIECKUX
XapaKTEepUCTHUK, HATPUMED, PA3MEPOB MAIbIX
00BEKTOB (BOJIOC, TPOBOJIOKA), YAAICHHBIX
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00BEKTOB, OOJIBIINX PACCTOSHUNA, MAJIBIX
IPOMEKYTKOB BpeMeHH. O0Cyx)aeHune
IpeJiaraéMbIX CIIocO00B

1.3.

EcrectBenno-
HAY4YHBIA METO/
MMO3HAHUA

Kak ¢usuka u apyrue
€CTEeCTBEHHBIE HAYKU
M3Yy4aroT MPUPOY.
EcrecTBeHHO-HayUHBIT
METO/I IO3HAHUS:
HaOJII0JIeHNe, MOCTaHOBKA
Hay4HOTO BOMpPOCa,
BBIIBMDKCHHE THIIOTE3,
AKCIIEPUMEHT 10 MPOBEPKE
TUINOTE3, 00BICHEHHE
HAOJIFOJaEMOT0 SIBJICHUS.
Onucanue Gu3nYECKUX
SIBJICHUM C ITIOMOIIIBIO
Mozesein

BriiBmxenue runores, 00bICHIIOMUX MPOCTHIC
SABJICHUSI, HAIIPUMED:

— MIOYE€MY OCTAaHABIIMBACTCS ABUKYILICECS

10 TOPU30HTAILHOM ITOBEPXHOCTH TEJIO;

— MOYEMY B KaPKYIO MO0y B CBETIION OJCKIE
MPOXJIaJIHEN, YeM B TeMHOMU. [Ipemoxenue
CIIOCOOOB MPOBEPKU TUIIOTES.

IIpoBeaeHue ucciieno0BaHus MO MIPOBEPKE KaKOM-
100 TUIIOTE3HI.

[TocTtpoenue npocTeHmux Moaenel GU3nIeCKux
SIBJICHUH (B BUJIE€ PUCYHKOB UJI CXEM), HAIIPUMED
najieHue mpeaMeTa; NpsSMOINHEITHOE
pacrpoCTpaHEHHUE CBETA

Hroro no pazgeny

HepBOHa‘IaJILHLIe CBCACHUHA

0 CTPOCHHUH BeIICCTBA

2.1

CtpoeHue BelecTra

1

CtpoeHue BellecTBa:
aTOMBI U MOJIEKYJIbI, UX
pazmepsbl. ONbITHI,
JIOKa3bIBAIOIIUE
JTMCKPETHOE CTPOCHUE
BEIIECTBA

HaGnronenue u naTEpnpeTanus OmnbITOB,
CBUJICTEIHCTBYIOIINX 00 aTOMHO-MOJICKYJISIPHOM
CTPOECHUU BEUIECTBA: OMBITHI C PACTBOPEHUEM
pa3JIMYHbBIX BEUIECTB B BOJIE.

OueHka pa3MepoB aTOMOB U MOJIEKYJT

C ucmnonb3oBaHueM (otorpaduit, MOITYyYEHHBIX
Ha aTOMHOM CUJIOBOM MUKpockorie (ACM) —
nabopaTtopHas padota o teme: «OueHka
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JaMeTpa aToMa METOJIOM PSOB
(c ucrosnb3oBaHueM GoTorpaduii)y».
Omnpenenenue pa3MepoB MaJIbIX TEI

2.2 | JIBmxeHune
1 B3aUMOJIENCTBHUE
YaCTHUI] BEILIECTBA

JIBU>KEHHE YaCTHII
BeliecTBa. CBA3b CKOPOCTH
JIBIOKCHUS YaCTHIL

C TEMIIEPATYPOM.
bpoyHoBcKkoe nBUXEHUE,
b dy3us.
B3aumoeiicTBue 4acTHll
BEIIIECTBA: IPUTSIKEHUE

1 OTTaJIKUBAaHHE

Habmronenue u o0bsacHeHHE OPOYHOBCKOTO
JBIKCHUS U sIBJICHUS TUdPy3un.

[IpoBenenue u 0OBSICHEHHE OTBITOB

10 HAOJIOICHUIO TETNIOBOTO PACITUPEHUS Ta30B.
[IpoBeneHune 1 0OBSICHEHUE OTBITOB

110 OOHAPYKEHHUIO CHJT MOJIEKYJISIPHOTO
MPUTSHKEHUS M OTTAJIKUBAHUS

2.3 | ArperaTHsie
COCTOSIHHS BELIECTBA

ArperatHbi€ COCTOSTHUA
BEILIECTBA: CTPOCHUE T'a30B,
YKUJIKOCTEU U TBEPABIX
(KpUCTAJTMYECKUX ) TEJL.
B3anmocBs3e Mexay
CBOMCTBAaMU BEILIECTB

B Pa3HbBIX arperaTHbIx
COCTOSTHUSX U MX
ATOMHO-MOJIEKYJIIPHBIM
ctpoerHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUN
BOJIbI

Onucanue (¢ UCMOIB30BaHUEM MTPOCTHIX
MOjIeJIel) OCHOBHBIX Pa3IMYUid B CTPOSHUU Ta30B,
JKUIKOCTEU U TBEPIBIX TEI.

OO0BscHEHHE MAJIOH COKMMAEMOCTH JKUIKOCTEMN

U TBEPJABIX TEJI, OOJIBIION CKUMAEMOCTH Ta30B.
OObsicHeHue coxpaneHust POpPMbI TBEPIBIX T
Y TEKYUYECTH KUIKOCTH.

[IpoBeneHue OnbITOB, JOKA3BIBAIOIINX, YTO

B TBEPJIOM COCTOSTHUM BOJbI YaCTHUIIBI HAXOISITCS
B CPEAHEM Jaiblle IPYT OT Apyra (IJIOTHOCTh
MEHBIIIE), YEM B JKUIKOM.

Y cTaHOBIIEHUE B3aUMOCBSI3U MEXKIY
0COOEHHOCTSIMHU arperaTHbIX COCTOSTHHM BOJIbI

Y CYILLIECTBOBAHUEM BOJIHBIX OPTaHU3MOB

(MC — Ouomnorus, reorpadusi)

Hroro no pazgeny
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JIBuakeHMe M B3aUMOIeCTBHE TeJl

3.1 | MexaHn4eckoe Mexannyeckoe aerkenue. | MccnenoBaHue paBHOMEPHOTO JIBUKEHUS,
NIBIDKECHUE PaBHOMEpHOE OTIPE/ICJICHUE €TI0 MPU3HAKOB.
Y HEpaBHOMEPHOE Habmronenne HepaBHOMEPHOTO JIBHYKEHUS
nerkeHue. CKoOpocTh. U OIPEJICTICHUE €r0 OTIIMYUA OT PABHOMEPHOTO
Cpennsist CKOpOCTb JBH>KCHUSL.
P HEPABHOMEPHOM OnpeneneHrue CKOPOCTH PABHOMEPHOIO
JIBWXEHUM. PacdeT nmytu JBWKEHUS (IIapUKa B dKUJKOCTH, MOJETU
Y BPEMEHU JBUKECHUS AJIEKTPUUECKOTO aBTOMOOUJIS U T.1.).
Onpenenenue CpeTHEN CKOPOCTH CKOJIbKEHUS
OpycKa WM IIapuKa Mo HAaKJIOHHOM IIJIOCKOCTH.
Pemienue 3aga4 Ha onpeiesieHUE MyTH, CKOPOCTH
Y BPEMEHHU PAaBHOMEPHOTO JBUKCHHUSI.
AHanu3 rpaKoB 3aBUCUMOCTH ITyTH U CKOPOCTH
OT BpEMEHHU
3.2 | Uuepuus, macca, SBnenue nHepuu. 3aKOH OObsicHEHUE U TTPOTHO3UPOBAHUE SIBJICHU,

IINIOTHOCTH

nHepuuu. Bzaumonaercteue
TeJI KaK IpU4YrHa
U3MEHEHUS CKOPOCTHU
NIBIDKEHUS Tel. Macca Kak
Mepa UHEPTHOCTH Tea.
IImoTHOCTH BeniecTna.
CBsI3b IIJIOTHOCTH

C KOJIMYECTBOM MOJIEKYJI

B €UHULIE 00OBEMA
BEILIECTBA

00YCIIOBJICHHBIX MHEPITUEH, HAIIPUMED, UTO
MPOUCXOAUT MPU TOPMOKEHUU WUITA PE3KOM
MaHEBpPE aBTOMOOWIISI, TOUYEMY HEBO3MOXKHO
MTHOBEHHO MPEKPATUTH ABUKEHHE HA BEJIOCUTIEC
WJIM caMOKaTe | T. I.

[IpoBeneHue u aHanu3 OIBITOB,
JEMOHCTPUPYIOIINX U3MEHEHUE CKOPOCTH
JIBWKEHHUS TeJa B pe3yJIbTaTe ICUCTBUS HA HETO
JIPYTUX TEJ.

Pemenue 3a1au Ha onpeieieHHE MACChI TeJla, €ro
00bEMa U IUIOTHOCTH.
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[IpoBeneHue u aHamU3 ONBITOB,
JEMOHCTPUPYIOUIUX 3aBUCUMOCTh U3MEHEHHUS
CKOPOCTH T€JIa OT €r0 MacChl

P B3aUMOJICUCTBUU TEL.

HBMCpCHI/IG MacCcChI TCJIa PA3JINYHBIMHA crioco0amu.

OnpezneneHue IIOTHOCTH Tella B pe3yJibTaTe
U3MEPEHHUs ero Macchl U 00beMa

3.3

Cumna. Bunp! cnn

14

Cuia kak XxapakTepHUCTHKA
B3aMMOJICUCTBUS TEII.
Cuita ynpyrocT# ¥ 3aKOH
I'yka. 3mepenune cuibl

C MOMOUIBIO TMHAMOMETDA.
SBneHuE TATOTEHUS U CUJIa
TskecTH. Chila TSKECTH
Ha JIPyTUX IUIaHETaX.

Bec Tena. HesecomocTs.
CrnoxxeHue cui,
HaIPABJICHHBIX 110 OJHOU
IPSIMOM.
PaBHOpelicTBYOIIAs CUIIL.
Cuna tpenus. Tpenue
CKOJIb)KCHHS U TPEHUE
1okos1. TpeHue B mpupoae
U TEXHUKE

N3ydenne B3auMOEHCTBUS KaK IPUUKHBI
U3MEHEHUS] CKOPOCTH Te€JIa WU €ro Ae(OpMAaLIHH.
Onucanue peabHbIX CUTYyallUil B3aUMOJEHCTBUS
TEJ C IOMOIIBIO MOJIENICH, B KOTOPBIX BBOJIUTCS
HNOHATHE U U300pa’KEHUE CHUIIBI.

N3yuenue cuiibl ynpyrocru.

HccnegoBanue 3aBUCUMOCTH CUJTBI YIIPYTOCTH

OT YJUTMHEHUSI PE3NHOBOTO IITHYPa UITH MIPYKUHBI
(c moctpoenuem rpaduka).

AHaJIN3 IPAKTUYECKUX CUTyall, B KOTOPBIX
IPOSIBIISIETCS IEUCTBUE CUIIbI YIIPYTOCTH
(YnpyrocTh Msi4a, KpOCCOBOK, BETOK JIepeBa

u Jp.).

AHanu3 CUTyaluii, CBI3aHHBIX C SIBJICHUEM
TSATOTEHUS.

OObsicHeHHEe OPOUTATILHOTO JIBHKCHUSI TIJIAHET

C UCTIOJIb30BaHUEM SIBJICHHSI TATOTEHHS U 3aKOHA
UHEPIUH.

N3mepenue Beca Tena ¢ TOMOIIBIO JTUHAMOMETPA.
O6ocHOBaHME ATOTO CIOC00a U3MEPEHHUSL.
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Ananm3 n MO CIIMPOBAHHUC SIBJICHUS HCBCCOMOCTH.

OKCIEPUMEHTAIIBHOE ITOJIyYCHHUE PAaBUIIA
CJIO’KEHMS CUJI, HAIIPABJIECHHBIX BJOJIb OJHON
IPSIMOM.

OnpeneneHre BEIMYMHBI PaBHOIECHCTBYIOIIEH
CHIL

N3y4denune cuitbl TpEHUS CKOJIBKEHUS U CUITBI
TPEHUS I1OKOSI.

Hccnenosanue 3aBUCUMOCTH CUJIBI TPEHUSA

OT CWJIBbI JABJICHUs U CBOMCTB TPYLIUXCS
ITOBEPXHOCTEMN.

AHaJIN3 IPAKTUYECKUX CUTyall, B KOTOPBIX
IIPOSIBIISIETCS IEUCTBUE CUIIBI TPEHUS,
UCIIOJIb3YIOTCSI CIOCOOBI €€ YMEHBIIECHUS

WIN YBENTMYEHHUsI (KaTaHUE Ha JIbDKaX, KOHbKaX,
TOPMOXEHUE aBTOMOOUJIS, UCIIOJIb30BAaHUE
NOAIIMITHUKOB, IUIABAHNUE BOJIHBIX JKMBOTHBIX
u ap.).

Pemenue 3anay ¢ ucnosib30BaHuEM (HOpMyIT
JUISl pacyeTra CUIIbI TSHKECTH, CUIIBI YIIPYTOCTH,
CHUJIbI TPEHUS

Hroro no pazgeny

JdaBiieHue TBepPABIX TeJ, AKUIKOCTEN U razo

B

4.1

[asnenue. Ilepenaua
JABJICHUS] TBEPJBIMU
TEJIAMU, KUJKOCTIMU
Y ra3amu

3

JlaBnenne. CriocoObl
YMEHBIIECHUS U YBEJTUYCHUS
naBiieHus. /[aBieHue rasa.

3aBUCHUMOCTbD JaBJICHUA

AHanu3 1 00BSICHEHUE OMBITOB U MPAKTHYECKUX
CUTYaIlui, B KOTOPBIX MPOSBIIACTCS CUIIA
TTABJICHMSL.

OG6ocHoBaHKE CITIOCOOOB YMEHBIIICHHUSI
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rasa ot oobema,
TeMITepaTyphl.
[Tepenaua naBienus
TBEPIBIMH TEIIAMH,
YKHJIKOCTSIMH M Ta3aMH.
3akoH Ilackams

Y YBEJIMUCHUS 1aBJICHHUS.
N3ydenne 3aBUCUMOCTH JIaBJICHHS Ta3a

0T 00beMa U TeMIIEpPaTypBhl.

N3ydenne ocoOeHHOCTEN epeaadn JaBIeHUs
TBEPABIMH TEJIaMH, KUAKOCTIMHU U Ta3aMH.
O06o0cHOBaHKE PE3YNbTATOB OIBITOB
0COOEHHOCTSIMHU CTPOEHUS BEILIECTBA B TBEPIOM,
KHUJIKOM U Ta3000pa3HOM COCTOSIHHSIX.
DKCrepuMEHTAIbHOE 10Ka3aTeNIbCTBO 3aKOHA
[Tackans.

Pewrenune 3a1a4 Ha pacueTt AaBIEHUS TBEPIOTO
Tena

4.2

JlaBiieHME KUIKOCTH

3aBUCUMOCTD JABJICHUS
KHUJKOCTH OT TJTyOUHBI.
ITHeBMaTHUeCKHE MAITUHEL.
I'mppocratuueckuii
napanokc. CooOraromuecs
cocyasl. [ 'napaBamyeckue
MEXaHU3MBI

HccnenoBanue 3aBUCUMOCTH JTaBJICHHS
KUIKOCTH OT TTYOHMHBI IOTPYKEHHUS U TNIOTHOCTH
KUJTKOCTH.

Habmonenune u 00bsICHEHUE THAPOCTATHIECKOTO
napajiokca Ha ocHOBe 3akoHa [Tackais.
N3yuenne cooOmarmuxcs CoCy10B.

Pemrenue 3aga4 Ha pacyeT IaBICHUS KUIKOCTH.
OOBscCHEHNE IPUHITUIIA TCHCTBUS
THAPABINYCCKOTO Mpecca, MHEBMATHICCKUX
MaIIT|H.

AHanu3 1 00bSICHEHUE MTPAKTHYSCKUX CUTYAIIHH,
JEMOHCTPUPYIOIINX MPOSIBICHUE TaBICHUS
XKUIKOCTH ¥ 3aKkoHa [lackais, Harpumep
IIPOIIECCOB B OPraHU3ME TPH ITyOOKOBOJTHOM
HBIPSTHUT
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4.3 | AtmochepHoe AtMocdepa 3emmu DKCcnepuMeHTAIbHOE OOHApYKEHUE
JTABJICHUE ¥ aTMoc(epHOe NaBIeHUE. | aTMOC(HEPHOTO JaBICHUS.
ITpyunHEI CylIeCTBOBAHUSA | AHAIU3 U 00BSICHCHHE OIBITOB U MPAKTHYECKUX
BO3YLITHOW 000JIOUKH CUTYaIIHii, CBI3aHHBIX C IEUCTBUEM
3emnu. OnbiT Toppudenay. | arMocepHOro JaBIICHMS.
W3mepenne atMOCHEpPHOro | OOBACHEHHE CYIECTBOBAHUS aTMOC(HEPHI
JaBIICHHS. 3aBUCHMOCTD Ha 3eMJIe U HEKOTOPBIX IUIAHETaxX WK €€
aTMoc(hepHOro JaBICHUS OTCYTCTBHUS Ha IpYruX IiaHerax u Jlyne.
OT BBICOTBI HaJl YPOBHEM OObscHEHNE U3MEHEHUS INTIOTHOCTH aTMOC(hephI
Mopst. [TpuGopsr C BBICOTOM M 3aBUCUMOCTU aTMOC(EPHOTO
IUISl UBMEPEHUS JABJICHHS OT BBICOTHI.
aTMOC(EPHOrO TABJICHHUS Pemienue 3agau Ha pacyeT aTMOC(EpHOTro
JABJICHMSL.
N3yuenue ycTpoiicTBa bapoMeTpa-aHepouia
4.4 | JleiictBue JleficTBUE )KUKOCTH M Ta3a | DKCIIEPUMEHTAIbHOE OOHAPYXKEHUE ACHCTBUS
YKUJIKOCTH U rasza Ha MOTPYKEHHOE B HUX KUJKOCTH U ra3a Ha MOTPYKEHHOE B HUX TEJIO.
HA IIOTPY>KEHHOE Teso. BeiTankuBaronias Onpenenenre BbITATKUBAOIIECH CUIIBI,
B HUX TEJO (apxumenoBa) cuiia. 3aKOH | IEUCTBYIOLIEH HA TEJIO, TOTPYKEHHOE

Apxumena. [naBanue Te.
Bo3znyxoruiaBanue

B JKHUJIKOCTb.
[IpoBenenue u 06CyX I€HUE OTBITOB,
JEMOHCTPUPYIOIINX 3aBUCUMOCTh
BBITAIKABAIOIIEH CUJIbI, IEUCTBYIOIIEH HA TEJIO
B KHUIKOCTH, OT 00beMa MOTPyKEHHOU

B J)KMJIKOCTh YaCTH T€Ja U OT IJIOTHOCTH
AKUJKOCTH.

IIposepka nHezasucumocmu gblmankugaroujeu
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CUTIbL, Oeticmeyroujeli Ha mejio 8 HUOKOCMU,

om maccwvl meaa.

HccnenoBanue 3aBUCUMOCTH BEca TEJa B BOJIE

0T 00beMa MOTPY>KEHHOM B KUJKOCTh YaCTH TeJa.
Pewienne 3a1ay Ha NpUMEHEHNE 3aKOHA
ApxuMeJia U yCIOBUS IIJIaBaHUs TEJl.
KoncTtpynpoBanue apeomerpa

WJIM KOHCTPYUPOBAHUE JIOAKU U OIIPE/IEIICHUE €€
Ipy30I0IbEMHOCTH

Hroro no pazgeny

21

PaGora u MOIIHOCTH. JHEPrus

5.1

Pabora 1 MOIIHOCTH

Mexanunyeckast pabora.
MomHoCTh

DKCIEPUMEHTATIBHOE OINPEICIICHUE
MEXaHUYECKOM PabOThI CHIIBI TSYKECTH

MIPY MAJICHUU TEJIA U CUJIbI TPEHUS

IIPY PABHOMEPHOM IIEPEMEILICHUY TeJa

10 TOPU30HTAIBHON ITOBEPXHOCTH.

Pacuetr montHoCcTH, pa3BUBaEMOM MPU MOABEME
I10 JIECTHULIE.

Pemenne 3ama4 Ha pacueT MeXaHHUECKOU PabOThI
Y MOIIIHOCTHU

52

[IpocTheie MEXaHU3MBI

[IpocTbie MEXaHU3MBL:
phIyar, 0JIOK, HaKJIOHHAs
IJI0CKOCTh. [IpaBuino
PaBHOBECHS phlUara.
IIpumeHeHune npaBuia
paBHOBECHS pblyara

K 0JI0Ky. «30510TOE

OmnpenenieHre BBIMTPBIIIA B CHIIE TPOCTHIX
MEXaHHU3MOB Ha IIPUMEPE pbluara, oJBHKHOTO

Y HEMOJIBUYKHOTO OJIOKOB, HAKJIOHHOM MJIIOCKOCTH.
HccnenoBanue yciioBrsi paBHOBECHS pblUyara.
OObHapy>xeHne CBOWCTB MPOCTHIX MEXaHU3MOB

B Pa3JIMYHBIX HHCTPYMEHTAaX U MPUCTIOCOOTCHHUSIX,
UCIOJIb3YEMBIX B OBITY M TEXHUKE, a TAK)KE
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npaBuiio» mexanuku. KITJ]
MPOCTBIX MEXAHU3MOB.
[IpocTbie MEXaHU3MBI

B OBITY U TEXHHUKE

B ’KUBBIX OpraHU3Max.
DKCnepUMEHTAIBHOE JI0KA3aTENbCTBO PABEHCTBA
paboT Mpu NPUMEHEHUH MPOCTHIX MEXaHU3MOB.
Onpenenenue KII/] HakJIIOHHOM MJIOCKOCTH.
Petienue 3a1a4 Ha mpuMEHEHUE TpaBUiia
paBHOBecus priuara u Ha pacueT KITJ]

5.3 | Mexanuueckas
SHEPTUs

Mexannueckas JHEPT UL
Kunernueckas

Y TOTEHUUaIbHAs SHEPIHsl.
[IpeBpamenue ofHOTO BUAA
MEXaHUYECKON SHEPTUU

B IpYroi. 3aKoH
COXpaHEHUs SHEPTUU

B MEXaHUKE

DKCIEPUMEHTAIBHOE ONPEIEICHNE U3MEHEHUS
KMHETHYECKOW Y TOTEHIIMATIBbHOW SHEPTUM TEa
IIPY €r0 CKaThIBAHUU 110 HAKJIIOHHOW INIOCKOCTH.
PopMyJIMPOBAHKUE HA OCHOBE UCCIIENOBAHNUS
3aKOHA COXPAHEHUSI MEXaHUYECKON YHEPTHUMU.
OO0cy:xieHue rpaHull IPUMEHUMOCTH 3aKOHA
COXPaHEHHUS DHEPIUHU.

Pemenue 3a1a4 ¢ uCronb30BaHUEM 3aKOHA
COXPaHEHHUS YHEPTUU

Hroro no pazgeny 12
PesepBHOE Bpems

OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOT'PAMME
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8 KVIACC

BCIICCTBA

MOJIEKYJIIPHO-KUHETHYECKOU
TEOPUH CTPOCHHUS BEILIECTBA.
Macca u pa3mepsl aTOMOB

1 MOJIEKYJI. OTIBITHI,
MOJTBEPKIAF0IIIE
OCHOBHBIE ITOJIOKECHUS
MOJIEKYJISIPHO-KUHETUYECKOU
TEOPUHU.

Mojenu TBEPAOTO, )KUAKOTO
¥ ra3000pa3HOT0 COCTOSTHUM
BEILIECTBA.
Kpucrammueckue

U amop(HbIe Tena.
OOBsICHEHHE CBOMCTB ra3oB,
KUIKOCTEU U TBEPJIBIX TEI
Ha OCHOBE IOJIOKEHUN
MOJIEKYJISIPHO-KUHETUYECKOU
teopun. CMauyrMBaHue

Y KalWUISPHBIE SIBJICHUS.
Tennosoe pacmpenue

U CKaTHE

Ne HaunmenoBanue KommyectBo | IlporpammHuoe conepkanne | OCHOBHBIE BUJBI IEATEIBHOCTH 00Y4aIOIIUXCS
/i pa3aenoB U TeM 4acoB
y4eOHOTr0 MpeaMeTa
TensoBble siBJIEHUS
1.1 | Ctpoenue u cBoicTBa 7 OCHOBHBIE TOJIO’KEHUS HaburoieHue u uHTepnpeTanus omnbIToB,

CBUJICTEJILCTBYIOIINUX 00 aTOMHO-MOJICKYJIIPHOM
CTPOCHUU BEIIECTBA: OMBITHI C PACTBOPEHUEM
Pa3JIMYHbBIX BEUIECTB B BOJE.

Pemienue 3aa4 no orieHMBaHUIO KOJUYECTBA
aTOMOB WJIM MOJIEKYJI B €IMHUIIE O0BEMa
BEILECTBA.

AHaJIN3 TEeKCTa JPEBHUX aTOMUCTOB (Hapumep,
dbparmenTta noamel Jlykpenus «O npupoje
BeIei») ¢ M310’KEHHEeM 000CHOBAaHUM aTOMHOM
TUTNIOTE3bI (CMBICIIOBOE YTCHHE).

Ouenka yOoeuTeIbHOCTH 3TUX 00OCHOBaHUM.
OOBbsicHeHHE OPOYHOBCKOTO JBHIKCHHS, SIBIICHHS
b dy3un 1 pazTuuuil MEXX1y HUIMHA Ha OCHOBE
IIOJIO’KEHUIN MOJIEKYJISIPHO-KUHETUYECKON
TEOPUU CTPOCHHUSI BEIIECTBA.

OOBsicCHEHNE OCHOBHBIX Pa3IU4Hil B CTPOCHUHU
ra3oB, )KUJKOCTEH U TBEPABIX TEJ

C MCTIOJIb30BAaHUEM TMOJIOKEHUN MOJICKYJISIPHO-
KMHETHUYECKOW TEOPUU CTPOSHUS BEIlIeCTBA.
[IpoBenieHre ONBITOB MO BHIPAILIMBAHUIO
KPHUCTAJJIOB IOBAPEHHOM COJIM WJIM caxapa.
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[IpoBenennie 1 0O0OBICHEHUE OMBITOB,
JEMOHCTPUPYIOIINX KaTWJUISIPHBIE SBJIICHUS

U SIBJIEHUE CMAYUBaHUS.

OObsicHEHUE PO KaMWUISIPHBIX SBJICHUHN

JUTSl IOCTYTUICHMSI BOJIBI B OPTraHU3M PaCTEHUM.
HaOmronenue, npoBeicHUE U OObSICHEHHE
OMBITOB MO HAOJIOICHUIO TETLIOBOTO
pacUIMPEHHUsI Ta30B, KUAKOCTEN U TBEPABIX TEIL.
OObsicHEHUE COXpaHEeHHs 00beMa TBEPABIX TEM,
TEKY4YECTH KMJIKOCTH (B TOM YHCIIE, Pa3HULIBI

B TEKYUECTH JJIsl pa3HBIX KUIKOCTEN),
JABJICHUS Ta3a.

[IpoBeneHME ONBITOB, IEMOHCTPUPYIOLIUX
3aBUCUMOCTb JIABJICHHS BO3yXa OT €ro ooObema
Y HarpeBaHMs WIHN OXJIQXICHUS, U UX
00BsICHEHHE HAa OCHOBE aTOMHO-MOJIEKYJISIPHOTO
YUEHUS.

AHaJIN3 MPAKTUYECKUX CUTyallui, CBA3aHHBIX
CO CBOMCTBAaMM ra3oB, )KMJIKOCTEH U TBEPABIX TN

1.2

TerutoBbie IPOLIECCHI

21

Temneparypa. Cs3b
TEMIIEPATYPBI CO CKOPOCTHIO
TEIJIOBOTO IBU)KEHUS
yacTul. BHyTpeHHss
sHeprusi. CnocoOsl
VM3MEHEHMS BHYTPEHHEN
SHEPIUHU: TeIonepesadya

U COBEpILIEHUE pabOThI.

OO06o0CcHOBaHHKE MTPaBUII U3MEPECHHS TEMITEPATYPHI.
CpaBHeHHE pa3IUIHBIX CTIOCOO0B H3MEPCHHUS

Y IIIKaJI TEMITePaTypHhI.

Habmronenne n o0bSICHEHHE ONBITOB,
JTEMOHCTPUPYIOIINX H3MECHEHUE BHYTPCHHEH
SHEPTHHU TeJia B Pe3yJIbTaTe TEIIoNepeaun

¥ paOOThI BHEIITHUX CHII.

Habmronenue u 00bsICHEHUE OIBITOB,
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Bue! Terutonepenaun:
TEIIONPOBOJHOCT,
KOHBEKIIUS, U3IIyYCHUE.
KonnduecTBO TEIIOTHI.

VY nenbHas TEMI0EMKOCTh
BemiecTBa. TemmoodomeH

Y TEIIOBOE paBHOBECHE.
YpaBHEHHE TEIJIOBOTO
Oananca. [InaBnenue

Y OTBEPJ/ICBAHUE
KPUCTAJUIMUECKUX BEIIECTB.
VY neapHas TEIIoTa
TIJIABJICHMUS.
[Tapoobpa3oBanue

v KoHaeHcanus. Mcriapenue.
Kunenwue. Y nenpHas
TEIJI0Ta MapooOpa3oBaHUsI.
3aBUCHUMOCTb TEMITEPATYPBI
KUIIEHUS OT aTMOC(EpHOTo
JIaBJICHMUS.

Brnaxuocts Bo3ayxa.
DHeprus TOIIUBA.

VY nenpHas TeIUIOTa
CrOpaHusl.

[TpuntMIB pabOTHI
TernoBbIX ABurarteaen KI1J]
TETUIOBOTO JIBUTATEJIs.

00CYyXKJIeHHE TPAKTUUECKUX CUTYaIIUM,
JEMOHCTPUPYIOIINX Pa3TUYHbIC BUJIbI
TEIUIoNEepeaaun: TEMIONPOBOAHOCTb,
KOHBEKIIUIO, U3JIyUYEHUE.

HccnenoBanue siBIEHUS TEIIOOOMEHA

IPY CMEIIUBAHUU XOJIOJTHON U ropsiueid BOJIBI.
HaGntonenue ycraHOBIEHUS TEMIOBOTO
PaBHOBECHUS MEXY TOPSYEH U XOJIOJHON BOAOM.
Omnpenenenue (M3MepeHUe) KOIMUECTBA
TEIUJIOTHI, TOJYYEHHOTO BOAOW MPH TEIIIO0OOMEHE
C HarpeThIM METALTHYECKUM LUITUHIPOM.
Omnpenenenue (MU3MEPEHNE) YACIbHON
TEIMJI0EMKOCTH BEIIECTBA.

Pemenue 3aa4, CBSI3aHHBIX C BHIYUCIICHUEM
KOJIMYECTBA TETUIOTHI U TEMJIOEMKOCTH

U TEMJI00OMEHE.

AHaJIN3 CUTyallnid MPAKTUYECKOTO

U CIIO0JIb30BaHUsI TEMJIOBBIX CBOMCTB BEIIECTB

U MaTEPHAJIOB, HAITPUMED, B LIETIAX
SHEProcOEepeKeHUS: TEIIION3OISAIHA,
sHeprocOeperarIye KPoIIliH,
TEPMOAKKYMYJISITOPHI U T. 1.

HaGnronenue sBieHuii ncnapeHust

Y KOHJICHCAIUHU.

HccnenoBanue npouecca HCnapeHus
PAa3INYHBIX KUIKOCTEM.

OObsicHEHUE SIBJICHUI UCTIAPEHUS
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TerutoBsle ABATATENN

1 3aIlATa OKPYXKAKOIIEH
Cpepbl.

3aKOH COXpaHEHUs

Y MIPEBPAIICHUS SHEPTUU
B TEIUIOBBIX Mpolieccax

Y KOHJICHCAIINHA Ha OCHOBE aTOMHO-
MOJICKYJISIPHOTO YUCHHSI.

HaGmronenue u 00bsICHEHHE poIiecca KUTICHUS,
B TOM YHCIIC 3aBUCUMOCTH TEMIIEPATypPhI
KUTICHUS OT JaBJICHUS.

Onpenenenue (M3MEPEHNE ) OTHOCUTEIIBHOM
BJIQKHOCTH BO3/1yXa.

Habuoienue nporiecca riaBjieHus
KPUCTAJUTMUECKOTO BEIECTBA, HAIIPUMED, JIbA.
CpaBHeHHE NMPOLIECCOB TUIABICHUS
KPUCTAJUIMUECKUX TEJ U pa3MsITrdeHUs]

NP HarpeBaHUU aMOP(HBIX Tell.

Onpenenenue (MU3MEPEHNE) YAETBHON TEMIOTHI
TUTaBIICHUS JIbJIA.

OOBbsicCHEHHE SIBJICHUH TUIaBJICHUS
" KpUCTAJJIM3alM1 Ha OCHOBC aTOMHO-

MOJICKYJISIPHOTO YUCHHSI.
Pemenne 3aga4, cBI3aHHBIX C BLIYUCIEHUEM
KOJIMYECTBA TEIUIOTHI B IpoIieccax
TeIUTIONEpeAavy MPH IUIABICHUN

Y KPUCTAJUTH3AINH, UCTIAPCHUHU M KOHJICHCAITUH.
AHaM3 CUTyaIui IPaKTHICCKOTO IPUMCHEHUS
SIBJICHUH TIJIABJICHHUS Y KPUCTAILIA3AIUH,
HaAIMpUMeED, MOTYyICHUE CBEPXUUCTHIX
MaTepHayioB, COJIeBas TpEjIKa U Jp.

AHanu3 paboThl U 00BSICHEHNE TPUHITUTIA
JIENCTBUS TEIJIOBOTO JBUTATENS.
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Brrurciaenue KoJnuecTBa TEIJIOTHI,
BBIJICIISIIOIIECTOCS ITPY CTOPAHUU PA3JTUYHBIX
BUI0B TomuBa, u KIIJI nBurarems.
OO0cyx1eHNE KOJIOTHIECKUX TOCISICTBUN
WCII0JIb30BaHUS IBUTATENIC BHYTPEHHETO
CropaHusl, TETJIOBBIX U TUAPOIIICKTPOCTAHIUN

Hroro no pazgeny

28

3J1eKTpnqec1me H MAarHUTHBIC ABJICHUA

2.1

DJIEKTPUYECKUE
3apsibl.

3apsKeHHBIE TeJa

U UX B3aUMOJICUCTBUA

7

DJIeKTpU3alus Tell.

JIBa poJia 3IIEKTPUUECKUX
3apsaoB. Bzanmoneicteue
3apsHKEHHBIX TEll.

3akon KynoHna (3aBUCHUMOCTh

CHUJIbI B3aUMOJICCTBUS
3apsSKEHHBIX TEJ

OT BEJIMYUHBI 3aPSAI0B

Y PACCTOSIHUSI MEXKY
TeJaMH).
DIIEKTPUUECKOE TOJIE.
Hanpsioxennocts
AIEKTPUYECKOTO TIOJIS.
[IpunHiun cynepno3uuuu
3JIEKTPUYECKUX TTOJIEN

(Ha KaU€CTBEHHOM YPOBHE).

Hocurenn anexrpuueckux
3apsAI0B. DJIEMEHTapHbIN
AIEKTPUYECKUU 3apsia.

Habmronenue u mpoBeieHre OBITOB

0 AJICKTPU3AIIMHU T IIPU COMPUKOCHOBEHUH

Y UHIYKLHEH.

HaOmronenne n 00bsICHEHHE B3aUMOCHCTBHS
OJTHOMMEHHO M Pa3HOMMEHHO 3apsKEHHBIX TEJL.
OObsicHEeHUE PUHIUIIA TEHCTBUSI AIEKTPOCKOIIA.
OObsiCHEHUE SBJICHUH DJICKTPU3AITUT

TP COMIPUKOCHOBEHHH TEJ M MHIYKITHCH

C WCITOJIb30BaHHEM 3HAHUM O HOCUTEIIX
AJIEKTPUUECKUX 3apsI0B B BEIIECTBE.
Pacnio3naBanue 1 0ObsICHEHUE IBJICHUMN
3JICKTPU3AIIMN B TIOBCETHEBHOM KU3HH.
HaOmronenne n 00bICHEHHE OITBITOB,
WUTIOCTPUPYIOIINX 3aKOH COXPAHCHUS
AJIEKTPUUYECKOTO 3apsija.

HabmroreHune onbITOB 110 MOJICTUPOBAHUIO
CHUJIOBBIX JINHUM DJIEKTPUIECKOTO TIOJIS.
HccnenoBanue necTBUS SJIEKTPUIECKOTO MO
Ha MPOBOJHUKHU U TUIJICKTPUKH
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Crpoenue atoma.
[IpoBoHUKHM

U TUAJIEKTPUKHU. 3aKOH
COXPaHEHMS IJICKTPUUECKOTO
3apsja

2.2

IlocTOosSHHBINA
AJIEKTPUYECKUIN TOK

20

DIIEKTPUYECKHI TOK.
VYcnoBus CyliecTBOBaHHUS
AIEKTPUYECKOTO TOKA.
NcTouHrKY TOCTOSITHHOTO
ToKa. JleMicTBUs
AJIEKTPUUYECKOTO TOKA
(TerioBOE, XUMHUYECKOE,
MarHuTHOE).
DJIEKTPUUECKHUM TOK

B J)KMJIKOCTSIX ¥ ra3ax.
DIIEKTPUYECKAS LIETIb.
Cuna Toka. DNeKTpUIECKOe
HanpsOKEHUE.
ConpoTuBieHue
IIPOBOJHUKA. Y JETBHOE
CONPOTHUBIICHUE BEIIECTBA.
3akoH Oma 11 yyacTka
nemnu. IlocnenoBarennHOE
U MapajuieIbHOE COSAMHEHNE
MIPOBO/IHUKOB.

PaboTa u MonHOCTH
ANEKTPUYECKOTO TOKA.

HaGnronenue pa3nuuHbIX BUIOB JEHCTBUS
ANEKTPUUECKOTO TOKA U 0OHAPYKEHHUE ITUX
BUJIOB JICUCTBUS B IOBCEJHEBHOM KU3HU.
Halnronenue BO3HUKHOBEHUS a30BOr0 pa3psiia
U DJIEKTPUYECKOTO TOKA B KUJKOCTH.

COopka u UCIIbITaHUE PIEKTPUUECKOH 1IeTTH
MOCTOSIHHOTO TOKaA.

N3MepeHne cuiibl TOKa aMIEPMETPOM.
N3MmepeHue 2J1eKTpUIeCKOro HarpsKEHUSI
BOJIbTMETPOM.

[IpoBeneHune u 0OBSICHEHUE OTIBITOB,
JEMOHCTPUPYIOLIUX 3aBUCUMOCTD
AIEKTPUYECKOTO COMPOTUBJICHUS TPOBOAHUKA
OT €Tr0 JIJIMHBI, IJTIOIIAH MOMEePEYHOTO CEUCHUS
U MaTepuarna.

NccnenoBanue 3aBUCUMOCTH CUITBI TOKA,
IPOTEKAOLIETO Yepe3 PE3UCTOP,

OT COITPOTUBJICHUS PE3UCTOPA U HANIPSKEHUS
Ha pEe3UCTOpeE.

[IpoBepka npaBuiia CIOKEHUS HAPSKEHUI
IIPU MOCJIE0BATEILHOM COCIMHEHUH JIBYX
PE3UCTOPOB.
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3akoH J[xoyns—JIeHna.
DIIEKTPUYECKUE IIENHU

U TIOTPEOUTENH
ANEKTPUYECKON SHEPTUU
B ObITy. KopoTkoe
3aMbIKaHUE

[IpoBepka npaBuiia Jy1si CUIIbI TOKa

IIPY NapajuieIbHOM COEAUHEHUY PE3UCTOPOB.
AHaJIN3 CUTyallul MOCIEA0BATEIBHOIO U
MapaJlyIEIbHOTO COEAUHEHUS POBOJIHUKOB

B JIOMAIIIHUX AJEKTPUUECKUX CETAX.

Pemenue 3agau ¢ ucnonp3oBanueM 3akoHa Oma
u GopMyI pacueTa IEKTPUIECKOro
COIPOTHUBJIEHUA MPU MOCIEA0BATEILHOM

Y MMAPAJUICIIBHOM COCIMHEHUU ITPOBOJHUKOB.
Onpenenenne padOThI AIEKTPUUYECKOTO TOKA,
IIPOTEKAIOLIETO YEPE3 PESUCTOP.

Onpenenenre MOITHOCTH JIEKTPUUECKOTO TOKA,
BBIJICJISIEMOM HA PE3UCTOPE.

HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA Y€pe3
JAMIIOYKY OT HaIpsKEHUsS Ha HEH.
Onpenenenue KIIJ[ narpeBarens.
Uccnenoanue npeoOpa3zoBaHus SHEPTUH

MIPY MTOIBEME IPy3a AJEKTPOIBUTATEIIEM.
OObsicHEeHUE YCTPOWCTBA U MPUHIINTIA TCUCTBUS
JTOMAIITHUX DJIEKTPOHArpeBaTeIbHBIX TPUOOPOB.
OO0bsicHEHUE MPUYUH KOPOTKOTO 3aMbIKAHUS

Y TIPUHLIKIA IEUCTBUS ITABKUX
IIPEAOXPAHUTEIICH.

Pemenue 3a1a4 ¢ HCOJIb30BaHUEM 3aKOHA
Jxoyns—Jlena

2.3

MarsuTHbIE SIBIICHUS

ITocTostHHBIE MATHUTEL.
B3aumonueinctBue

I/ICCJ'ICI[OBaHI/Ie MAarguTHOI'O BSaHMOHCﬁCTBHH
IIOCTOAHHBIX MAaIrHHUTOB.
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ITOCTOSIHHBIX MarHuTOB.
MarsauTtHoe 1noJie.
MarsuTtHoOe 110J1€ 3eMIH

1 €T0 3HAaUCHHE JUIS JKU3HHU
Ha 3emuie. OnbIT DpcTea.
MarsuTHOE moJje
BJICKTPUYECKOTO TOKA.
[Ipumenenue
AJIEKTPOMAarHUTOB

B TeXHHUKE. [[eiicTBue
MarHUTHOTO MOJIS

Ha IPOBOJHUK C TOKOM.
DNEeKTPOABUTATEND
IIOCTOSTHHOTO TOKa.
Hcnons3oBaHue
AJEKTPOABUraATEIICH

B TEXHUUYECKUX YCTPOMCTBAX
Y Ha TPAHCIIOPTE

N3ydyeHne MarHuTHOTO MOJI MOCTOSTHHBIX
MarHyuTOB IIPU UX 0ObETMHEHUH U Pa3/ICIICHUH.
HccnaenoBaHne MarHUTHOTO B3aMMOICHCTBUS
MMOCTOSIHHBIX MarHuTOB.

N3ydyeHne MarHuTHOTO MOJI HOCTOSTHHBIX
MarHyuTOB IIPU UX 0ObETMHEHUH U Pa3/ICIICHUH.
[IpoBeaeHne ONBITOB IO BU3yaIU3aliK MOJIS
MMOCTOSIHHBIX MAarHuTOB.

N3yuenue siBjeHNS HAMAarHUYUBAHUSA
BCILICCTRBA.

HccnenoBanue 1eiiCTBUS SIEKTPUUECKOTO TOKA
HAa MarHUTHYIO CTPEJIKY.

[IpoBenenre onpITOB, IEMOHCTPUPYIOIIAX
3aBUCHUMOCTb CUJIbI B3AMMOJICMCTBUS KATYIIKH
C TOKOM M MarHuTa OT CUJIbl U HAITPABJICHUS TOKa
B KaTyUIKE.

AHanu3 cuTyanui NpakTUHYECKOro MPUMEHECHUS
AIIEKTPOMArHUTOB (B OBITOBBIX TEXHUYECKHUX
YCTPOMCTBAX, MPOMBIIIJIEHHOCTH, MEIUIIMHE).
N3yuenne nercTBrUsI MArHUTHOTO TTOJIS

Ha MPOBOJIHUK C TOKOM.

N3yuenue nencTBus 3JIE€KTPOIBUTATENIS.
N3mepenue KIIJI anexkTpoasurarebHON

YCTaHOBKH.
Pacno3HaBanue u ananm3 pa3nM4HbIX
MIPUMEHEHUMN AJICKTPOJIBUTATENIEN

(TpaHcnopT, OBITOBBIE YCTPOMCTBA U Ap.)
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24 | DaeKkTpOMarHuTHas 4 OnbiTel @apanes. SABieHue OIIBITEI 110 UCCIIEAOBAHUIO SIBJIEHUS
WUHIYKIUS ANEKTPOMArHUTHOM AJIEKTPOMAarHUTHOW UHAYKIWN: UCCIEAOBAHNE
nHaykuud. [IpaBuno JIeHna. | ”3MEHEHUN 3HAYEHHS U HAIIPABJICHUS
DIEKTPOreHepaTop. WHYKIIMIOHHOTO TOKa
CnocoObl oJTy4eHUst
AIEKTPUYECKON SHEPTHH.
DIIEKTPOCTaHIINN
Ha BO300OHOBIISIEMBIX
MCTOYHUKAX SHEPTUU
Hroro no pasaery 37
Pe3epBHOE Bpemst 3
OBUIEE KOJIMYECTBO 68
YACOB I10 TTPOI'PAMME
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9 KJIACC

JIIBYOKEHHE U CIIOCOOBI
ero OIMMCaHus

MarepuanbHas TOUKA.
Cucrema otcyera.
OTHOCHUTEIBHOCTD
MEXaHUYECKOTO JIBUKECHHUS.
PaBHomepHOe
IPSMOJIMHEWUHOE JBUKECHHUE.
HepaBromepHoe
MPSMOJIMHEWHOE JBUKECHHUE.
CpenHsis 1 MTHOBEHHAs
CKOPOCTb TeJa MpH
HEPABHOMEPHOM JIBUKECHHH.
Yckopenue.
PaBHOyCKOpEHHOE
MPSIMOJIMHEWHOE JIBUYKEHUE.
CBoOoHOE TaJIcHNE.
Onbite! I'anumes.
PaBHOMEpHOE NBUKEHKE

10 OKPY>KHOCTH.

ITepuon u yacrora
oOpaienust. JInnenHas

Y YIJIOBasi CKOPOCTH.

Ne HaumenoBanue KomnmaectBo | Ilporpammuoe conepxkanue | OCHOBHBIE BUABI IEATEIBHOCTH O0YUAIOLINXCS
n/n pa3JesoB U TEM 4acoB
yueOHOro peaMeTa
MexaHu4eckue siBJICHUS
1.1 | Mexanndeckoe 10 MexaHn4ecKoe IBUKEHHE. AHanu3 ¥ 00CyKJeHUE Pa3INYHbIX IPUMEPOB

MEXaHUYECKOTO JBMKCHHUSI.

OO6cyxaeHue rpaHul] MPUMEHUMOCTH MOJICIH
«MaTepualibHas TOUKa.

Onucanve MEXaHU4eCKOTO ABUKCHUS
paznuYHBIMU criocoO0amu (ypaBHEHHE, TabIuUIIa,
rpaduk).

AHanu3 )KU3HEHHBIX CUTYAIINH, B KOTOPBIX
MPOSIBIISIETCS] OTHOCUTEIILHOCTh MEXaHUYECKOTO
JIBUKCHUSL.

Hab6nrogenne MexaHM4eCKOTo JBUKEHUS Tella
OTHOCHTEJILHO Pa3HBIX TEJI OTCUETA.
CpaBHeHueE IMyTel U TPACKTOPUN IBUKEHUS
OJIHOTO ¥ TOTO K€ Te€JIa OTHOCUTEITHLHO PA3HbIX
TEJ OTCUETa.

Amnanmu3 Texcra ["ammiess 00 OTHOCUTETBHOCTH
JIBIKEHUS;, BHITIOJTHEHHE 3aJaHUH 110 TEKCTY
(cMBICTIOBOE UTEHUE).

Omnpenenenne cpeIHe CKOPOCTH CKOJIbKEHUS
OpyCKa WM ABUKEHUS IIapuKa [0 HAaKJIOHHOU
MJIOCKOCTH.

AHanu3 1 00CyXIeHHEe CIIOCOO0B
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[lenTpocTpemureabHOe
YCKOpEHHUe

MPUOJIMKEHHOTO ONPEIeTICHUS MTHOBEHHOM
CKOPOCTH.

Onpenenenue CKOpOCTH PAaBHOMEPHOTO
JBI>KEHUS (IIapyKa B )KUIKOCTH, MOJIETTU
AIEKTPUYECKOTO aBTOMOOMIIS U T. 11.).
Onpenenenue nyTy, IPOMAECHHOTO 3a TAHHBIN
IIPOMEKYTOK BPEMEHHU, U CKOPOCTH TEJIA

1o rpadMKy 3aBUCUMOCTH ITyTH PAaBHOMEPHOTO
JIBM>KCHUSI OT BPEMEHH.

OO6cyxkaeHue BO3MOXKHBIX TPUHIIUIIOB
JEUCTBUS MPUOOPOB, UZMEPSIOIINX CKOPOCTh
(ctmIOMETpOB).

Briuncnenue myTyu U CKOpOCTU MPpHU
PaBHOYCKOPEHHOM MPSIMOJIMHEHHOM JIBUKEHUU
Tena.

Ornpenenenue NpoAEeHHOTO MMyTH U YCKOPEHUS
JBIDKEHUSA TeJa Mo rpaduKy 3aBUCUMOCTU
CKOPOCTH PABHOYCKOPEHHOTO MPSIMOJIUHENHOTO
JIBU>KCHUS T€Ia OT BPEMEHHU.

Ilposepka cunomeswi. eciu

npU PABHOYCKOPEHHOM OBUNCEHUU

Oe3 HauaNbLHOU CKOPOCMU NYMU OMHOCAMCS
KaK psi0 HewemHulx yuces, mo
COOMEEemMCcmeyIouue NPOMeNCYmKuy pemeHu
0OUHAKOBDL.

Ornpenenenue yCKOpeHus Tea

IIPY PaBHOYCKOPEHHOM JIBUKEHUH
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10 HAKJIOHHOM TJIOCKOCTH.

N3mepenue nepuoia v 4acToThl 00palieHus
TeJla 10 OKPY>KHOCTH.

OrnpeneneHne CKOPOCTU paBHOMEPHOTO
JIBU>KCHUS T€Ja TIO OKPY>KHOCTH.

Peuienue 3ama4y Ha onpeaeieHue
KMHEMaTUUYECKUX XapaKTEPUCTUK
MEXaHUUYECKOTO JBUKCHUS Pa3IMYHbIX BUOB.
Pacno3naBanue v mpuOIMKEHHOE OTMCAaHNE
Pa3JIMUHBIX BUJOB MEXaHUUECKOTO JBUKCHUS
B IIPUPOJIC U TEXHHUKE (HA MpUMepax CBOOOTHO
MaIA0IINUX TEJI, TBUKEHUS KUBOTHBIX,
HEOECHBIX TEJI, TPAHCIIOPTHBIX CPEJICTB U JIp.)

1.2

B3aumonelictBue Ten

20

IlepBsIii 3akoH HproTOHA.
Bropoii 3akoH Herotona.
Tperunii 3akoH Hprotona.
[IpyHIMD Ccyneprno3uIu
CHJL.

Cuna ynpyroctu. 3aKoH
I'yka. Cunna Tpenus: cuia
TPEHUS CKOJIbXEHUS, CHIIa
TPEHUsI TOKOsI, IPYTHE BUJIbI
TPEHMUSL.

Cuiia TS>KeCTH M 3aKOH
BCEMUPHOTO TATOTEHUS.

Y ckopenue cBOOOTHOTO
najieHus. /[Bm>keHue riaHeT

Habmoienue u 00CyKICHHUE OITBITOB

C IBMYKCHHUEM TeJIa PU YMEHBIIICHUN BITHSTHHS
JIPYTHX TeJI, IPEMATCTBYIOIINX JBHKCHUIO.
Amnanu3 Tekcta [anumnes ¢ onucanuem
MBICJIEHHOTO SKCIIEPUMEHTA,
00OCHOBBIBAIOIICTO 3aKOH HHEPIIHH;
BBITIOJTHCHHE 3a]JaHHI IO TEKCTY (CMBICIIOBOE
YTCHUE).

OO0cyx/1eHnEe BO3MOKHOCTH BBITIOJTHCHHS
3aKOHA MHEPIIMU B PA3IMYHBIX CHCTEMaXx
OTCUeTA.

Hab6nronenue m o0Cyk1eHne MEXaHUIECKUX
SIBIICHUH, TPOUCXOIAIINX B CHCTEME OTCUETA
«Tenexka» pu ee paBHOMEPHOM
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BOKpyr Connua. IlepBas
KOCMHYECKAsi CKOPOCTb.
HeBecomocTs 1 ieperpy3ku.
PaBHOBECHE MaTepraIbHOM
TOYKHU. AOCOIIOTHO TBEPIOE
Teno. PaBHOBECHE TBEPIOTO
TeJa C 3aKPEIJIEHHON OCBIO
BpauieHusl. MOMEHT CHJIBI.
LlenTp Ts5KECTH

¥ YCKOPEHHOM JIBI)KEHUH OTHOCUTEIIEHO
KaOuHeTa (QU3UKH.

JIefiCTBHSI C BEKTOpaMHU CHIT: BHITIOJTHEHHE
3aJJaHUH 10 CII0)KCHHUIO U BEIYUTAHUIO
BEKTOPOB.

Hab6nronenue u/minu npoBeieHUE OIBITOB,
JEMOHCTPHUPYIOITUX 3aBHCUMOCTD YCKOPEHUS
TeJa OT MPWJIOKEHHON K HEMY CHJTBI 1 MacChl
Tena.

AHanu3 1 00bSCHEHUE SABJIICHUUN
C UCTIOJIb30BaHKUEM BTOPOTO 3akoHa HbroTOHA.

Pemenue 3a1au ¢ HCNOIB30BAHUEM BTOPOTO
3akoHa Hpr0TOHA M MpaBuWiIa CI0KEHUS CHJL.
Ornpenenenue )KeCTKOCTH IIPYKUHBI.

AHanu3 cUTyaIui, B KOTOPhIX HAOII0Jal0TCs
yrnpyrue negopManuu, U uX 00bsICHEHUE

C UCIIOJIb30BaHNEM 3aKoHa ['yka.

Perienue 3ana4 ¢ ucnonap3oBaHueM 3akoHa [ 'yka.

I/ICCHGI[OBaHI/Ie 3aBUCHUMOCTH CUJIBI TPCHUA

CKOJIBXKCHHS OT CHUJIBI HOPMAJIbHOI'O JaBJICHHUA.

OO6cyxeHne pe3yabTaToB UCCIICTOBAHMSL.
Omnpenenenue kodpduimenTa TpeHUs
CKOJIBYKEHUSI.

N3mepenne cuiibl TPEHHSI TIOKOSI.

Pemmenwne 3aa4 ¢ ncnoinp30BaHUEM (HOPMYITBI
JUTSL CUJIBI TPEHUS CKOJIBKEHUSI.

AHanu3 IBWKEHUS TEJ TOJBKO MO ICHCTBUEM

53



CHJIBI TSDKECTH — CBOOOHOTO Ta/ICHUS.
OOBbsCHEHNE HE3aBUCUMOCTH YCKOPECHHS
CBOOOJHOTO MaJCHUS OT MacChl Tela.

OneHka BETMYMHBI CUJIBI TATOTEHUS,
JEUCTBYIOIIEN MEXKy IByMS TeIaMU

(m7st pa3HbBIX Macc).

AHanu3 1BUKEHUS] HEOECHBIX Tell

IIOJT IEMCTBUEM CHJIBI TATOTEHUS

(c MCTI0MIb30BaHUEM JIOTIOJTHUTENIBHBIX
MCTOYHUKOB UH(POPMALIHNH).

Pelenue 3a7a4 ¢ UCMONB30BaHUEM 3aKOHA
BCEMHPHOT'O TATOTEHUS U (DOPMYJIBI

JUTSl pacyeTa CUJIbI TSHDKECTH.

AHaJIN3 OpUTHHAIBHOTO TEKCTA,
ONMCBHIBAIOIIETO NPOSBICHUS 3aKOHA
BCEMHPHOT'O TATOTEHMS; BHIITOJIHEHHUE 3aJaHUI
10 TEKCTY (CMBICIIOBOE UTCHUE).

HaOmronenue u 00CyxJ1I€HUE OIBITOB

110 U3MEHEHUIO BECA TEJa P YCKOPEHHOM
JIBIDKCHUH.

AHanu3 ycnoBUi BO3SHUKHOBEHUSI HEBECOMOCTH
U TIEPErpy3KHU.

Pemenue 3a1a4 Ha onpeiesieHUe Beca Teja

B Pa3IUYHbBIX YCIOBUSX.

AHanu3 cui, AEMCTBYIOIIUX Ha TENO,
MOKOSIIIIEECS] Ha OTIOPE.

OnpeneneHne HEHTPA TSHKECTH Pa3IMYHbIX TN
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1.3.

3aKOHBI COXPaHEHUS

10

Nmnynsc Tena. I3menenue
UMITyJbca. VIMITyibC CUITBL.
3aKOH COXpaHEHUs
uMIryabsca. PeaktuBHoe
JIBUKEHUE.

Mexannyeckas paboTa

¥ MOIIHOCTB. PaboTa cun
TSKECTH, YIIPYTOCTH,
TpeHus. CBsI3b JHEPTUU

u paboTsl. [loTeHimanpHas
DHEPIUs Tena, MOJHATOrO
Ha/Jl [IOBEPXHOCTHIO 3EMIIU.
ITorenuunanbHas SHEPTUs
CKaTOM NPYKUHBI.
Kunernueckas sneprus.
Teopema 0 KUHETUUECKOH
SHEPIruM. 3aKOH COXPaHEHUS
MEXaHUYECKON SHEPTUHU

HaOmronenue u o0cyX aeHHEe ONBITOB,
JEMOHCTPUPYIOLIUX [Tepeavy UMITYJIbCa

IIPU B3aUMOJICUCTBUM TEN, 3aKOH COXPaHEHUS
UMITYJIbCa MPU a0COJIIOTHO YIPYTOM

Y HEYIIPYTOM B3aWMOJECUCTBUU TE.

AHanu3 CUTyaluii B OKpYXKarolen )KU3HU

C UCITOJIb30BaHUEM 3aKOHA COXPAHEHUS
UMITYJIbCA.

Pacnio3HaBaHue SIBJIICHHS pEAKTUBHOTO
JBUYKEHUSA B IPUPOJIE U TEXHHUKE.
[IpuMeHeHne 3aK0Ha COXPaHEHUS UMITYJIbCa
JUISL pacyeTa pe3yJIbTaTOB B3aUMOJCHCTBUS TEI
(Ha mpuMepax HEeyNpyroro B3auMOACHCTBUSA,
YIPYroro HEHTPAIBHOIO B3aUMOJEHCTBUS IBYX
OJIMHAKOBBIX TEJI, OJTHO U3 KOTOPBIX
HETTOABUKHO).

Pewrenne 3aga4 ¢ HCNOJI30BaHUEM 3aKOHA
COXpaHEHUsI UMITYJIbCA.

Onpenenenne pabOThI CUITBI YIPYTOCTH

IIPU NMOJBEME TPY3a C UCIIOJIB30BAaHUEM
HEIMOABUKHOTO Y TOJIBMYKHOTO OJIOKOB.
N3mMepenne MOLIHOCTH.

N3mepenne noTeHManbHON SJHEPTUH YIIPYTO
ne(hOopMUPOBAHHON TIPYKUHBI.

N3Mmepenne KWNHETUYECKOW YHEPTHUH Tea

10 JJINHE TOPMO3HOT'O Iy TH.
DKCNEepUMEHTAIBHOE CPAaBHEHHUE N3MEHEHUS

55



MOTEHIMAJIBHON U KWHETUYECKOW SHEPTUM TeTa
MIpY IBUKEHHUM 110 HAKJIOHHOM TIJIOCKOCTH.
DKcnepuMeHTaIbHAs IPOBEPKA 3aKOHA
COXpaHEHMSI MEXaHUYECKOMN IHEPrUr

IIpy CBOOOHOM MaJCHUHU.

[IpyuMeHeHne 3aK0OHa COXPAHEHUS
MEXaHUYECKON SHEPTUHU I pacyeTa

MOTEHIIMAIBHOW U KUHETUYECKOW SHEPTUi TENA.

Pemenue 3aJa4 C UCIIOJIb30BAHUCM 3aKOHA
COXpPaHCHUA MEXaHHYECKOU OHCPIUn

Hroro no pazgeny

40

MexaHuuyecKHe K0J1e0aHus ¥ BOJIHBI

2.1

MexaHnueckue
KoJicOaHus

7

KonebarenbHoe NBUKEHUE.
OCHOBHBIE XapaKTEPUCTUKHU
KOJIeOaHUM: TIEPHUOI,
4acToTa, aMIUIUTY/Ia.
MaremaTnudeckuii u
MPY>KAUHHBIN MassTHUKH.
IIpeBpatienne sepruu
IIpH KoJie0aTeIbHOM
JIBUKCHHH.

3aryxatomue KoiaeOaHus.
BbIHyX1I€HHbIE KOJIeOaHUsl.
Pe3onanc

Habmonenne kojre0annii moa IeMCcTBUEM CUIT
TSOKECTH U YIIPYTOCTH U OOHAPYKEHUE
MOJ00HBIX KOJIEOAHUHN B OKPYKAIOIIEM MUPE.
AHnanu3 konebaHuil rpy3a Ha HUTH

U Ha TIPYKUHE.

OmnpeneneHne 4acTOThI KOJIeOaHMit
MaTEeMaTHYECKOTO M IPYKUHHOTO MasSTHUKOB.
HabGmonenne u o0bICHEHNE SIBICHUS
pe30HaHcA.

HccnenoBanre 3aBUCUMOCTH TIEPHOIA
KOJICOaHMI TTOIBEIIICHHOTO K HUTH Tpy3a

OT JJIMHBI HUTH.

[IpoBepka HE3aBUCUMOCTH Ieproaa KoeOaHui

rpysa, noaBCII€HHOT'O K JICHTC, OT MaCChI I'py3a.

Habmonenue u 06CyX1eHHE OTBITOB,
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JTEMOHCTPUPYIOITNX 3aBUCUMOCTh TIEPHOIa
KOJIeOaHMI TPY>KUHHOTO MasTHUKA OT MacChl
rpy3a U KECTKOCTHU TPYKUHBI.

[IpuMeHeHrne MaTeMaTHYECKOTO

U PY>KUHHOTO MasiTHUKOB B KaU4ECTBE MOEIIeH
JUTSL OTTUCaHMsI KOJICOaHU B OKPYKarOIIeM
MUpE.

Pemenue 3a1a4, CBA3aHHBIX C BEIYUCIICHUEM
WJIM OIIEHKOM 4acTOTHI (TIeproa)
KoJ1e0aHu M.

Hszmepenue yckopenus c60600H020 nadeHs.

22

Mexannueckne
BOJIHBI. 3BYK

MexaHn4uecKne BOJIHEI.
CBoiicTBa MEXaHUUECKUX
BOJH. [IpononsHbIE

Y TIOTIEPEYHBIC BOJIHBI.
JInvHa BOJIHBI M CKOPOCTH €€
pacrnpoCTpaHEHHUS.
MexaHndecKHe BOJIHBI

B TBEPJIOM TeJIE,
CEHCMHUYECKHE BOJIHEI.
3ByK. ' poMKOCTB 3ByKa

1 BbIcOTa TOHA. OTpakeHue
3ByKka. MH(ppa3Byk

U yJIBTPa3BYyK

OOHapyXeHHUE U aHATN3 BOJTHOBBIX SIBJICHHM
B OKPY’KaOIIEM MHpE.

HabGnronenue pacnpocTpaHeHus TPOI0TbHBIX
Y TIOTIEPEYHBIX BOJIH (Ha MOJIEIIN)

¥ O0HApYKEHUE AaHAJIOTUYHBIX BUIOB BOJIH

B MIPUPO/IE (3BYK, BOJHBI HA BOJE).
Boruncnenue 1JIMHBI BOJTHBI M CKOPOCTH
pacnpoCTpaHEHUs 3BYKOBBIX BOJIH.
DKCHepUMEHTAIBHOE OTIPEIeIICHNE TPAHMII
YJaCTOTHI CJIBIIIIMMBIX 3BYKOBBIX

KosieOaHui.

HaOmronenne 3aBUCUMOCTH BBICOTHI 3BYKa

OT YacTOTHI (B TOM YHCJI€, C UCTIOIH30BAHUEM
MY3BIKQJIbHBIX HHCTPYMEHTOB).
Hab6nronenue u o0bsICHEHUE SIBICHUS
aKyCTHYECKOTO pe30HaHCA.
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AHaJIN3 OPUTHHATILHOTO TEKCTA, TOCBAIIICHHOTO
WCIIOJIb30BAHUIO 3BYKa (WJIM YIBTPa3BYKa)

B TEXHUKE (9XO0JIOKAIUS, YIbTPA3BYK

B MEJIUILIMHE U JIP.); BBIIIOJIHEHUE 3a/JaHUI

0 TEKCTY (CMBICIIOBOE YTCHUE)

Hroro no pazgeny

15

3HeKTp0MaFHI/ITHOG IM0JI€ 1 JJICEKTPOMAIrHUTHBLIC BOJIHbI

3.1 | DnekTpoMarHuTHOE 6 DIIEKTPOMArHUTHOE TIOJIE. [TocTpoenue paccyxaeHu, 000CHOBBIBAIOIINX
noJie DNEKTPOMAarHUTHBIE BOJIHBL. | B3AUMOCBA3b JIEKTPUUECKOTO U MATHUTHOTO
Y AJIEKTPOMArHUTHBIE CaoiicTBa MOJIEH.
BOJIHBI AIEKTPOMATrHUTHBIX BOJIH. DKCIEpPUMEHTAIIBHOE N3yYEHUE CBOWCTB
[IIxana 3JIEKTPOMarHUTHBIX | 3JIEKTPOMArHUTHBIX BOJIH (B TOM YHCIIE
BOJIH. Vcrionb3oBaHue C TIOMOIIIBI0 MOOMIBLHOTO TellepoHa).
HJIEKTPOMArHUTHBIX BOJIH AHanu3 peHTT€eHOBCKUX CHUMKOB
JUISl COTOBOM CBSI3H. YeJIOBEYECKOI0 OpraHu3ma.
DNEKTPOMAarHUTHAs IPUPOJA | AHAIHU3 TEKCTOB, OMUCHIBAIOIINX MPOSBICHMUS
cBera. CKOpOCTh CBETa. AJIIEKTPOMATrHUTHOTO U3IyYEHHUs B IPUPOJIE:
BonHoBBIE CBOIICTBA cBETa ’KUBBIC OPTaHU3MbI, U3Ty4YEHUS HEOCCHBIX TEJ
(cMBICTIOBOE UTEHUE).
Pacnio3HaBaHue 1 aHanu3 pa3anyHbIX
MIPUMEHEHUH JIEKTPOMArHUTHBIX BOJIH
B TEXHHUKE.
N3y4yeHne BOJIHOBBIX CBOMCTB CBETA.
Pemenue 3aay ¢ ucnoab30BaHUEM (GOPMYIT
JUTS1 CKOPOCTH 3JI€KTPOMATrHUTHBIX BOJIH, IJTUHBI
BOJIHBI M YaCTOTBI CBETA
Htoro no pazgeny 6
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CBeToBbBI€ SIBJICHUS

4.1

3aKOHBI
pacTipoCTpaHEHUS
CBEeTa

JlyueBas mozenb cBeTa.
HcTounuku ceera.
[IpssmonuneHOe
pacIpocTpaHeHue CBeTa.
3atmenus Connua u JIyHBL
Otpaxenue ceta. [limockoe
3epKaJIo. 3aKOH OTPAKEHHUS
CBETAa.

[Ipenomienue cera. 3aK0OH
npenomiieHus ceta. [lomHoe
BHYTPEHHEE OTPaKEHHE
ceera. Mcnonb3oBanue
MOJIHOTO BHYTPEHHETO
OTPaXKEHUS B ONTHYECKUX
CBETOBOJAX

HaOntonenue onbITOB, AEMOHCTPUPYIOITUX
SIBJICHUE MIPSMOJIUHEUHOTO
pacrpocTpaHeHus CBETa

(BO3BHMKHOBEHHUE TCHU U TIOJYTCHH ),

Y UX UHTEPIPETAIMS C UCTI0JIb30BAHUEM
MOHATHSI CBETOBOIO JIy4a.

OOBsiCHEHHUE U MOJICIMPOBAHUE COJTHEUHOTO
Y TyHHOT'O 3aTMEHHM.

HccnenoBanne 3aBUCUMOCTH

yIJIa OTPaK€HUsI CBETOBOIO JIyda OT yTJia
TaICHUS.

N3yuyeHue cBOMCTB N300paKEeHUS B INIOCKOM
3epKaJIe.

HaGmronenne u 00bsICHEHUE OMBITOB

110 MTOJTYYCHHIO N300paKeHU B BOTHYTOM

Y BBIITYKJIOM 3€pKajiax.

HaOmronenne u 00bsICHEHHE ONBITOB

T10 TIPEJIOMJICHUIO CBETA Ha IPaHULIE
Pa3JIMYHBIX CpeJl, B TOM YKCJI€ ONBITOB

C TIOJIHBIM BHYTPEHHUM OTPAKEHUEM.
HccnenoBanue 3aBUCUMOCTH yTJIa
MPEJIOMIICHUS OT yTja MaJieHusi CBETOBOIO JTyya
Ha FPaHULE «BO3IYX—CTEKIIO.
Pacnio3HaBanue siBJIEHUN OTPaKEHUS

Y TIPEJIOMJIEHHUSI CBETA B TOBCEHEBHOM
JKH3HH.
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AHanu3 1 00bSICHEHHE SIBJICHUS ONITHYECKOTO
MUpaxa.

Pemenue 3a71a4 ¢ ucnojib30BaHUEM 3aKOHOB
OTPAKCHUA U IIPCIIOMIICHUA CBCTA

4.2 | JIMH3bI ¥ ONTUYECKUE 6 JIunza. Xox nmyueid B muH3e. | [lomydeHnne n3o0pakeHui ¢ TOMOUIBIO
pruOOopbI Onrtuueckas cuctema coOuparoniel U pacceruBarollen JIMH3.
dotoanmnapara, Mukpockona | Onpejenenre GOKyCHOTO pacCTOSIHUS
u Teneckomna. ['ma3 kak U ONITHYECKOU CUJTBI COOMPAOIICH
ONTHYECKAs CHCTEMA. JIMH3BI.
bruzopykocTh AHanu3 yCTpoNCTBa U IPUHITUTIA IEHCTBUS
U JATbHO30PKOCTh HEKOTOPBIX ONTUYECKUX MPUOOPOB:
doToamnmapara, MUKPOCKOTIA, TEIECKOIIA.
N3yuenune Moiemu T1a3a Kak ONTHIECKON
CUCTEMBI.
AHanu3 siBJIEHUN OJIM30PYKOCTH
U JTaJTbHO30PKOCTH, IIPUHIINATIA TEUCTBUS
OYKOB
4.3 | Paznoxenue 6e0oro 3 Paznoxenue 6enoro cBera Hab6nronenue paznosxxeHnus 6e510ro cBeTa
CBETa B CIIEKTP B criekTp. OnbiTel HelOTOHA. | B CIEKTP.
CloxeHue CreKTpaIbHbIX Habmronerne u 00bsICHEHHE OIBITOB
1BeToB. Jlucnepceus cBeTa IO TTOJTYYSHHIO OEJIOTO CBETA MPH CIIOKECHHUH
CBETa pPa3HbIX IIBETOB.
[IpoBenenme 1 0OBICHEHHUE OIBITOB
10 BOCITPHUSTHUIO I[BETA MPEIMETOB MPHU UX
HAOJIOICHUH Yepe3 IBETOBBIE (DUITBTPHI
(LIBETHBIC OUKH)
Htoro no pazneny 15
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KBaHTOBBIE SIBJIEHUS

5.1 | Ucmyckanue u Omnwitel Pezepdopaa OO6cyxaenue 1eau onbiToB Pezepdopaa
IIOTJIOLIEHUE CBETA Y IJIAaHETapHAask MOJIEIIb I10 MCCIIETOBAHNIO ATOMOB, BBIJIBUYKECHHE
aTOMOM atoma. Moznens aroma bopa. | runoTe3 o BO3MOKHBIX pe3yjIbTaTax OMbITOB

Hcnyckanue U NOrJIoIEHUE | B 3aBUCUMOCTH OT MPEAIIONIAracéMoro CTpOCHUS

cBera aToMOM. KBaHTBL. aTOMOB, (POpMyJIMpPOBaHUE BHIBOJIOB

JInHenyaTeie CIIeKTpPbI W3 PE3YIbTATOB OIIBITOB.
OOcyxaeHue NpOTUBOPEUHIA MIIaHETAPHOU
MOJIEJIA aTOMa U OCHOBAHUM ISl TUIIOTE3bI
bopa o cranmoHapHbIX OpOUTaX ANEKTPOHOB.
HabGnrogenue CrulonHbIX U JIMHEWYaThIX
CIIEKTPOB U3JIy4YE€HUsI PA3JIMYHBIX BEIIECTB.
OObsicCHEHUE TUHENYATBIX CIIEKTPOB U3ITyYCHHUS

5.2 | CTpoeHne aTOMHOTO PanunoaktuBHOCTE. Anbha-, | OOCYXKICHHE BO3MOKHBIX THITOTE3 O MOJICIIAX

aapa

0eTa- U raMMa-U3IyYeHUsI.
Ctpoenue aTOMHOTO f11pa.
Hyxnonnas moznenb
aTOMHOTO s1pa. M3oTorsl.
PagnoakTuBHBIE
npespauieHus. llepuon
MOJypacrajia aTOMHBIX SIAEP

CTPOCHHUA Spa.
Onpenenenue cocrana siAEp MO 3aJTaHHBIM
MAacCCOBBIM U 3apsIOBBIM YHCIIAM

Y TI0 TIOJIOKEHUIO B IEPUOIMIECKON CUCTEME
3JIEMEHTOB.

AHanu3 U3MEHEHUS COCTaBa SIApa U €ro
MOJIOKEHHUS B TIEPUOJIMYECKON CUCTEME

MIPU 0-PaIMOAKTUBHOCTH.

HccnenoBanue TpEKOB 0-4aCTHIL IO TOTOBBIM
doTorpadusim.

OOHapyXeHue 1 U3MEPECHHUE PATUAITMOHHOTO
(dhoHa ¢ MOMOIITBIO JO3UMETPA, OIIEHKA €TO
WHTEHCUBHOCTHU.
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Amnann3 OMoJI0THYSCKUX U3MCHEHHH,
MPOUCXOISIIINX TOJT ACHCTBUEM
PaIMOAKTUBHBIX U3TyYCHUH.
Hcnonp30BaHNe paJiMOaKTUBHBIX H3TyYCHUN
B MEJUIINHE

5.3 | SlnepHble peakuun 7 S nepnpie peakuyu. 3akoHbl | Pelenue 3aa4 ¢ KCIOJIb30BAaHUEM 3aKOHOB
COXpaHEHM 3apsA10BOr0 COXPaHEHMS MAaCCOBBIX U 3apPsAIOBBIX YUCEIN
1 MacCOBOTO YHCEIL. Ha OIIPECIICHUE PE3YJIbTATOB SAEPHBIX
DHeprus CBsI31 aTOMHBIX pEaKInii; aHAJIU3 BO3MOKHOCTH
anep. CBsi3b Maccel WJIM HEBO3MOXKHOCTH SIIEPHOU PEAKLIHH.
v oHepruM. Peakiyu cunTe3a | OueHKa SHEPTUH CBSI3H SIIEp C UCTIOIb30BAaHHEM
u fenenus auep. Vicrounuku | hopmyisl DiHIITEHHA.
sHeprun CoJsiHIA U 3BE3N. OOcykaeHne NepCreKTUB UCII0Ib30BAHUS
Snepnas sHepreTuka. YIPABJISIEMOTO TEPMOSAEPHOTO CHUHTE3A.
JlercTBYS paiOaKTUBHEIX | OOCyKAeHUe IPEUMYIIECTB U KOOI MYECKUX
W3JIyYEHUHN HA )KUBBIE po0JIeM, CBS3aHHBIX C SICPHON SHEPTETUKOM
OpraHU3MBbI

Hroro no pazaeny 17

IHoBTOpUTEJIHbHO-0000IAK0IIINH MOLYJIb

IloBTOpEHME 9 Cucremaruzanus BrinonHenue yueOHbIX 3aAaHU, TpeOyOIIUX

1 0000I11IeHNE
coJiep KaHus Kypca
bu3uku 3a 7-9 KIacchl

1 000011IeHHE TTPEMETHOTO
COJIep KaHMS M OITbITa
JIEITEILHOCTH,
PUOOPETEHHOTO

MIPY U3yYEHUU BCETO Kypca
(hU3UKK OCHOBHOTO OOIIIET0O
oOpa3oBaHws.

JIEMOHCTpAIM1 KOMIIETEHTHOCTEH,
XapaKTEepPU3yIOIINX €CTECTBEHHOHAYYHYIO
IPaMOTHOCTB:

— IPUMEHEHUS TIOJTYyYEHHBIX 3HAHUM

JUTSL HAYYHOTO OOBSICHEHUS (PU3NIECKUX
SBJICHUM B OKPYXKAIOIEN IPUPOLE,

B IIOBCE/IHEBHOM KHU3HH U BBISBICHUS
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[ToaroroBka K OCHOBHOMY
roCyJJapCTBEHHOMY
’K3aMeHy 1o (pu3mnKe

TUTs1 O0y4JarOIIMXCS,
BBIOPABIINX 3TOT yYEOHBI
npeaMeT

(hbU3UYECKUX OCHOB PsiJia COBPEMEHHBIX
TEXHOJIOTHUH;

— IMIPUMEHEHUSI OCBOEHHBIX
AKCIIEPUMEHTAJIBHBIX YMEHUI

JUTSI UCCTIeTOBaHMsI (PU3UYECKUX SIBJICHUH,

B TOM YMCJIE ISl IPOBEPKHU TUIOTE3

Y BBISIBJICHHS 3aKOHOMEPHOCTEM.

PemieHnue pacyeTHbIX 3a/1a4, B TOM YUCIIE
MIPEIO0IararoIIuX UCIOIb30BaHNE (PU3MUESCKUX
MOJIEJIE 1 OCHOBAHHBIX HAa COJAEPKaHUH
Pa3JIMYHBIX Pa3AeiioB Kypca (GHU3UKH.
BrinonHeHue v 3ammura rpymnmnoBbIX

WJIA MTHIMBUAYJIBHBIX POEKTOB, CBSI3aHHBIX
C coJiep KaHHeM Kypca (pU3uKu

Uroro no pazaeny 9
OBIIEE KOJIMYECTBO 102
YACOB I1O ITPOI'PAMME
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MNEPEYEHDb (KOAU®UKATOP) PACITPEJAEJIEHHBIX ITO KJIACCAM
MNPOBEPAEMbBIX TPEFOBAHUM K PE3YJIbTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJIbBHOM ITPOT'PAMMBI OCHOBHOI'O
OBUIEI'O OBPA30OBAHUSA U DJIEMEHTOB COAEPKAHUSA 1O ®PU3UKE

B denepanbHbIX W perHoHATBHBIX MPOIENypaX OIECHKA KayecTBAa OOpa3OBaHHS
UCTIOJB3YyeTCs MepeueHb (Koau(ukaTop) pacupepeleHHbIX 10 KJIaccaM IPOBEPSEMBIX
TpeOOBaHMH K pe3yJbTaTaM OCBOCHHS OCHOBHOW 00pa30oBaTEIbHON MPOTPaMMEI
OCHOBHOTO 00111eT0 00pa30BaHus U 3JIEMEHTOB COJIEpKaHus 1o (pU3uKe.

7 KIIACC

IIpoBepsieMble nMpeaMeTHBbIE Pe3yJbTATHI OCBOEHHSI OCHOBHOI 00pa3oBaTe/IbHOM
MPOrpamMmMbl

Kon [IpoBepsiemble MpeAMETHBIE PE3YIBTATHI OCBOEHUSI OCHOBHOMU
IIPOBEPSAEMOTO 00pazoBaTeNbHOM MPOrpaMMbl OCHOBHOTO 00111er0 00pa30BaHUs
pe3ynbTaTa

1.1 MCMOJIb30BaTh U3YUYECHHBIE MIOHSITHUS

1.2 pa3nuyarh SBJICHUS MO ONHCAHUIO HX XapaKTEpHBIX CBOICTB
U Ha OCHOBE OIIBITOB, JIEMOHCTPHUPYIOIIUX JaHHOE (U3HUECKOE
SABJICHUE

1.3 pacmo3HaBaTh TMPOSIBJICHUE M3YyUYCHHBIX (PU3WYECKUX  SBICHUUN

B OKpY’KaroIIeM MHPE, B TOM YHUCIIe (U3HUCCKUE SBJICHUS B IPUPOJIC,
IIPU 3TOM TEPEBOAUTH MPAKTHUYCCKYIO 33a/1ady B y4EeOHYIO, BBIICIATH
CYIIIECTBEHHbBIEC CBOMCTBA (IPU3HAKH) (PU3UYECKUX SBICHUN

1.4 OMKCHIBATh M3YyUYCHHBIE CBOWMCTBA TeN W (DU3MYECKUE SBIICHUS,
UCTIONIB3Ysl (PU3WUYECKWe BEIMYWHBI, TPH OINHWCAHUHA TPaBUIBHO
TPaKkTOBaTh (DU3WYCCKUN CMBICT MCHOJIB3YEMBIX BEIHYMH, UX
0003HaYEHUS U €IMHUIIBI (PU3UYECKUX BEJIMYWH, HAXOIUTh (POPMYIIBI,
CBS3BIBAIONIUE JIAHHYIO (PU3WYECKYI0 BCIMYMHY C JIPYTUMH
BEIMUYMHAMHU, CTPOUTHh TpauKd  HM3YyUYEHHBIX  3aBUCUMOCTEH
(U3UICCKUX BEITMYHH

1.5 XapaKTEepU30BaTh CBOMCTBA Tel, (PU3UUYECKUE SBJICHUSI U MPOLIECCHI,
UCIIONBb3ysd HW3YyYECHHBIE 3aKOHBI, MPH OTOM JaBaTbh CJIOBECHYIO
(GopMyNUpPOBKY 3aKOHAa U 3alMChIBaTh €ro  MaTeMaTH4ecKoe
BBIPA)KCHHE

1.6 OOBSICHATH (PU3UYECKUE SBJICHUS, MPOIECCHl U CBOWCTBA TEJ, B TOM
yuciae W B KOHTEKCTE CHUTyalluid MPaKTUKO-OPHUEHTHUPOBAHHOIO
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XapaKkTepa: BBIABIATh NPUYUHHO-CIECICTBEHHBIE CBS3U, CTPOUTH
oO0BsicHeHHE U3 1 — 2 TOTUYEeCKUX IaroB ¢ OMOpoil Ha 1—2 U3yueHHBIX
CBOMCTBA duznyeckux SIBJICHUH, du3znueckux 3aKOHA
WJIU 3aKOHOMEPHOCTH

1.7

pemiaTh pacdyeTHble 3a1aud B 1 — 2 NeHCTBHA, UCHOJB3Yys 3aKOHBI
U GopMyIbl, CBS3BIBAIOMIME (PU3MUECKHE BEIUYHHBI: HA OCHOBE
aHaJIM3a yCJIOBUS 3a[a4M 3allACHIBATH KPATKOE YCIOBUE, ITOACTABIIATh
(uznyeckue BeIUYMUHbI B (POPMYIIBI U IPOBOAUTH pacyeThl, HAXOAUTh
CHpaBOYHbIE JAHHBIC, HEOOXOAUMBIE JUIS PEIICHUs 3aad, OLCHUBATh
PEATUCTUYHOCTD MOJTYYEHHON (PU3UYECKON BETNYNHbI

1.8

pacrno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOKHO PEIIUTh MPU TOMOIIU
(GU3MYECKUX METOJI0B, B OINHCAaHWU HCCIEIOBAHUS BBIICIATH
IPOBEPIEMOE MPEATNOI0KEHHE (runotesy), pasinyath
U UHTEPHPETUPOBATh TMOJYUYCHHBIH pPE3yNbTAaT, HAXOJIUTh OIIMOKHU
B XOJI€ OIbITA, JeaTh BEIBOJIBI MO €T0 pe3yJibTaTaM

1.9

OPOBOJUTH  OMBITHI 1O HAOMIOJAEHUI0 (U3UYECKUX  SIBJICHUU
Wi  (PU3NYECKUX CBOMCTB Tel: (OPMYIUPOBATH MPOBEPSIEMbIC
NPEANoJoKEeHUs, CcoOupaTh YCTAaHOBKY U3  MPEJIOKEHHOIO
000pyI0BaHUs, 3aMUCHIBATH XOJT OMBITAa U (POPMYITUPOBATH BHIBO/IBI

1.10

BBIIIOJIHATHh MPSMBIE U3MEPEHHUS C HCIIOIb30BAHUEM AHAJIOTOBBIX
U U(PPOBBIX MPUOOPOB, 3aMUCHIBATH OKA3aHUS MPUOOPOB C YUETOM
3aJIaHHOM a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUN

1.11

MPOBOAUTL  HCCIIEIOBAHUE 3aBUCUMOCTH  OJHOM  (puznueckoit
BEJIMYUHBI OT JPYroM C HCIIOJb30BAHUEM TNPSAMBIX HW3MEPEHHU,
y4acCTBOBAaTh B IUIAHUPOBAHUU YYEOHOTO HCCIICIOBAHUS, COOUpPATh
YCTAHOBKY U BBITIOJIHATH U3MEPEHUS, CIIEAYs MPEAI0KEHHOMY TUIaHy,
(bUKCUpPOBATHh PE3YNHTATHl TMOJYYCHHOW 3aBUCUMOCTH (U3HUECKUX
BEJIMYMH B BUJIE TIPEJIOKEHHBIX TAOJIUI] U TPaUKOB, JIeJIaTh BHIBOJIbI
10 Pe3yJIbTaTaM UCCIENOBAHUS

1.12

IPOBOJUTH KOCBEHHBIE H3MEPEHUS (PU3NYECKUX BEJIUYUH, CIEAys
NPEJI0KEHHOW MHCTPYKIMU: TPY BBIMOJIHEHUH U3MEPEHUN cOOMpPATh
DKCIEPUMEHTAJIbHYI0 YCTAHOBKY M BBIYHCIATH 3HAYEHUE HCKOMOM
BEJINYUHBI

1.13

coOnrofaTh  MpaBWia TEXHUKH  0O€30MacHOCTH Tmpu  paboTte
C J1abopaTOpHBIM 000PYTOBAHUEM

1.14

yKa3bIBaTh MIPUHIIMIIBI AEUCTBUS MPUOOPOB U TEXHUUYECKUX YCTPOUCTB,
XapaKTepu30BaTh MPUHLUIBI JEHCTBUS HM3yYEHHBIX MpUOOpOB
U TEXHHUYECKUX YCTPOWCTB C IMOMOINBIO MX ONUCAHUSA, HCIOJb3YS

65



3HaHUA O CBOWMCTBAaX (DM3MYECKUX SBICHUA © HEOOXOIUMBIC
dbu3MYecKue 3aKOHBI M 3aKOHOMEPHOCTH

1.15

NPUBOJUTH TpUMEpHl (HAXOAUTh HMHPOPMAIMIO O TpHUMEpax)
MPAKTUYECKOTO UCIIOJIb30BAHUS (DU3NICCKUX 3HAHUH B TIOBCETHEBHOM
YKU3HU JIJ1s1 o0ecreueHus 0€30MacHOCTH MpU 0OpaIleHruy ¢ MpudopamMu
U TEXHUYCCKUMU  YCTPOWCTBAMH,  COXPAaHCHHS  370POBBS
U COOJIIO/IEHUSI HOPM 3KOJIOTHYECKOTO TMOBEACHUSA B OKpY)KaroIlen
cpene

1.16

OCYULIECTBJISATH OTOOp HMCTOYHMKOB MH(popmanuu B cetd HHTepHer
B COOTBETCTBHM C 3a/IaHHBIM IIOMCKOBBIM 3allpOCOM, HAa OCHOBE
UMEIOIINXCS 3HAHUM M MyTEM CpPaBHEHUS Pa3IUYHBIX HNCTOYHUKOB
BBIIETAT, MHGOpPMAIMIO, KOTOpas SABJSETCA IMPOTUBOPEUYUBOM
WJIM MOKET OBITh HEJJOCTOBEPHOM

1.17

UCIIOJIb30BaTh MPH  BBINOJIHEHUM YYEOHBIX 3aJaHUll  HAay4HO-
HOMYJISIPHYIO JIUTEPaTypy (U3HUECKOrO COAEpXN aHHs, CIPABOYHBIC
MaTepuaiibl, pecypcbl ceth MHTepHeT, BIageTe INpUeMaMu
KOHCIIEKTUPOBaHUS TEKCTa, MpeoOpa3zoBaHusl UHPOPMALMK U3 OAHON
3HAKOBOW CHCTEMBI B APYTYIO

1.18

co3/7[aBaTh COOCTBEHHBIE KPATKHE MMCbMEHHBIE U YCTHBIE COOOIICHUS
Ha OCHOBE 2 — 3 UICTOYHUKOB MH(OpMAIuU GU3NMIECKOTO COIePKAHUS,
B TOM 4YHCJI€ MyOJUYHO JeNiaTh KpaTKUe COOOIICHMS O pe3yibTaTax
MPOCKTOB WM Y4YE€OHBIX HCCIEIOBAHUM, TPU HSTOM TPaMOTHO
WCIIOJIb30BaTh M3YYCHHBIM MOHSATUHHBIN ammapaT Kypca (QU3uKH,
COIIPOBOX/IATh BBICTYIJICHUE MTPE3EHTALIMEN

1.19

IIPYU BBINIOJHEHUN YYEOHBIX TPOEKTOB U UCCIEAOBAHUN paCTIpEAENsITh
00s13aHHOCTH B IPYIIIE B COOTBETCTBUU C OCTABJICHHBIMU 33J]a4aMH,
CJIEIUTH 3a BBIIOJIHEHUEM IUIaHA JACHMCTBHM, aJE€KBAaTHO OLICHUBATh
COOCTBEHHbI BKJaJ B JEATEIbHOCTb TpPYMIbI, BBICTPAUBATH
KOMMYHHKATUBHOE B3aUMOJENCTBUE, YUUTHIBASI MHEHUE OKPYKAFOITUX

IIpoBepsieMble 3J1eMEHTHI COAEPKAHUS

Kon Kon [IpoBepsieMble 3EMEHTHI COAEPKAHUSA
paszzena | 5JEMEHTa
1 OU3NKA U EE POJIb B ITIO3HAHMU OKPYXAIOIIEI'O MUPA

1.1 ®u3uka — Hayka O Ipupoae. JSBiIeHUS NPUPOABL.
@duznueckne  SABICHUSA:  MEXAaHMYECKHE,  TEIUIOBHIE,
DIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3ByKOBbIE
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1.2 ®dusnueckne BeIWYUHbI. VM3Mepenne GU3nuecKux BEIUYHUH.
®dusnveckue  npubopel.  IlorpemtHocTs  U3MEpPEHMIA.
MexayHapoaHasi CHCTEMA €IMHUII

1.3 EcrecTBeHHO-HAy4HBIM METOJI TIO3HAHUSA: HAOIIOJCHUE,
IIOCTAHOBKA HAYYHOrO BOIPOCA, BBIABMKECHUE THUIIOTES,
OKCIIEPUMEHT [0 TMPOBEPKE THUIOTE3, OOBSICHCHHE
Ha0JII0aEMOTO SIBJIEHUS

1.4 Onucanue GU3NIECKUX SIBJICHUH ¢ TOMOIIBIO MOJIeIen

1.5 [IpakTrueckue paboThI:

N3mepeHne pacCTOSHUMN.

N3mepenue o0beMa KUAKOCTU U TBEPIOTO Tea.
Omnpenenenue pa3sMepoB MaJIbIX TEJl.

M3mepenue TteMmreparypbl IIpH IOMOILIM  KUIAKOCTHOTO
TEPMOMETpA U AaTUYUKa TEMIEPATYPbI

I[TEPBOHAYAJIbHBIE CBEAEHM A O CTPOEHNU BEIIECTBA

2.1 CrpoeHue BelecTBa: aTOMbl MU MOJIEKYJIbI, UX Pa3Mephl.
OMBITEI, TOKA3bIBAIOIINE JUCKPETHOE CTPOEHUE BEIIECTBA

2.2 JIBrm>keHue dactui] BemecTBa. CBs3b CKOPOCTH JIBHKECHUS
4acTull ¢ TemrepaTypoil. BpoyHoBckoe nBuxenue, inpdys3us

2.3 B3anmoneiicteue YacTUL BEIIIECTBA: IIPUTSKEHUE
Y OTTAJIKWBaHUE

24 ArperaTHble  COCTOSIHMSI  BEIIECTBA: CTPOCHHE Ta30B,
KUJKOCTEM M TBEpAbIX  (KPUCTAUNIMYECKUX)  TelL
B3auMocBsi3p MeEXAy CBOMCTBAMM BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHMSIX M HMX aTOMHO-MOJIEKYJISIPHBIM
CTPOCHHUEM

2.5 Oco0OEHHOCTH arperaTHbIX COCTOSIHUNA BOJIbI

2.6 [IpakTruueckue paboThI:

Omenka IraMeTpa aroma METOJIOM pAI0B
(c ucnonp3zoBanueM dororpaduii).

OnbITHl IO HAOJIOIEHUIO TETIOBOTO PACIIUPEHUS Ta30B.
OnbITEl MO OOHAPYKEHUIO JTEHCTBUS CUJI MOJICKYJIIPHOTO
MPUTSDKEHUS

JIBVDKEHUE U B3AVMOJIEVMCTBUE TEJI

3.1

Mexanunueckoe ABrkeHrue. PaBHOMEPHOE M HEPABHOMEPHOE
JIBUKCHHE
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3.2 Ckopocte. CpenHsii CKOpPOCTb NpU  HEPAaBHOMEPHOM
JBM>KCHUU. Pacuer ImyTu U BpEMEHU JABUKEHUS

33 SBnenne mHepuuu. 3aKOH MHEpUUU. B3anmojaelcTBue Ten
KaK MPUYMHA W3MEHEHHUS CKOPOCTH IBHWKEHHS Ten. Macca
KaK Mepa UHEPTHOCTHU TeJa

3.4 [InoTHOCTH BemiecTBa. CBSA3b MIIOTHOCTU C KOJIMYECTBOM
MOJIEKYJI B €IuHHUIIe 00beMa BelllecTBa

3.5 Cuita Kak XapaKTEpUCTUKA B3aUMOJIEUCTBUSA TEN

3.6 Cuna ynpyroctu u 3akoH ['yka. U3mepeHue cuibl
C IOMOIIIBIO TUHAMOMETPA

3.7 SIBneHue TATOTEHHMS W cwia TsbKecTH. Cuila  TSKECTH
Ha JIpyrux maHerax. Bec rema. HesecomocTh

3.8 Cuna tpenus. TpeHue CKoabKeHHs U TpeHue mokos. Tpenue
B IIPUPOJAE U TEXHUKE

3.9 CnoxxeHue Cui, HANpaBlI€HHBIX IO OJHOW MPAMOM.
PaBHOAeHCTBYIOIIAS CHIT

3.10 [IpakTryeckue paboTbI
OmnpeneneHne CKOPOCTH PaBHOMEPHOTO JABUXKEHHUS (I1apuKa
B JKHJIKOCTH, MOJICTTH DJIEKTPUYECKOTO aBTOMOOWJS U Tak
nasuee).
OnpeneneHue CpeHEM CKOPOCTH CKOJIBXEHUs Opycka
WJIY IIApUKA 110 HAKJIOHHOW TIOCKOCTH.
OmnpeneneHue MIOTHOCTU TBEPJIOTO Tea.
OnbITEI, JEMOHCTPUPYIOIIHUE 3aBUCHUMOCTH PACTSIKEHUS
(nedopmanun) npy)KUHBI OT TPUIIO)KEHHOW CHUJIBL.
OnbITEI, JEMOHCTPUPYIOLINE 3aBUCHUMOCTh CHJIBI TPEHUS
CKOJIb)KEHMsI OT Beca Tejla W XapakTepa CONMpHUKACAIOIIUXCS
TMOBEPXHOCTEU

3.11 @u3nyecKrue SBICHUS B NPUPOJAC: INPHUMEPHI JBUKCHHS
C Pa3JIMYHBIMU CKOPOCTSMH B KMBOM M HEXKUBOU IIPUPOJE,
JIeWCTBUE CUJIBI TPEHUSI B TIPUPOJIC U TEXHUKE

3.12 TexHnueckue ycTpoucTBa: IMHAMOMETP, TOAIIUITHUKI

JABJIEHUE TBEPABIX TEJL, XXKUJKOCTEN U T'A30B
4.1 HaBnenne  TBepmoro  Tena.  CrocoObl  yMEHBIICHUS

H YBCIIMYCHUA NABJIICHUA
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4.2

JlaBnenue raza. 3aBUCUMOCTH JIaBJIEHUS Ta3a OT o0bema,
TEeMIEPATypPhl

4.3

Ilepenaua naBieHUs TBEPIABIMU TEJIAMH, SKUJIKOCTSIMHU
u raszamu. 3akoH [lackams. [THeBMaTHUYeCKE MAIITMHBI

4.4

3aBUCUMOCTh  JIaBJICHUS  JKUJAKOCTA  OT  TJIyOUHBI.
I'uapocratnueckuii mapagokc. CooOIIalIMecs COCY/Ibl.
['mapaBIrdecKkue MEXaHU3MbI

4.5

Atmochepa 3emnu u armocepHoe napneHue. [Ipuyumnb
CYIIECTBOBAaHMS BO3AYMIHONW 000m0uku 3emud. OTmbIT
Toppuuennu. 3aBUCUMOCTh  aTMOC(EPHOrO  JIaBJICHUSA
OT BBICOTHI HaJl ypPOBHEM MOPsI

4.6

N3mepenue aTMocdepHoro JABJICHUSL. [Tpubopsr
JUUISl UBMEPEHUsS aTMOC(EPHOTO JaBICHUS

4.7

JlelicTBHE XKMAKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TEJO.
Britankuparomas (apxumeoBa) cuia. 3akoH Apxumeaa

4.8

[InaBanue ten. Bo3nyxomiaBanue

4.9

[IpakTrueckue paboThI:

HccnenoBanne 3aBUCHMOCTH Beca Tejla B BOJIE OT oObeMa
MOTPYKEHHOU B KUJIKOCTh YaCTH TEJIA.

OnpeneneHue  BBITAIKUBAIONICH  CHIIBL, JEUCTBYIOIIEH
Ha TEJO0, IMOTPYKEHHOE B KUJIKOCT.

[IpoBepka  HE3aBUCHUMOCTH  BBITAJIKMBAIOUIEH  CHIIBI,
JICMCTBYIOIIEH HA TEJIO B XKUJIKOCTH, OT MAacChI TeJa.
OnbITHI, IEMOHCTPUPYIOIINE 3aBUCHMOCTh BBITATKUBAIOIIEH
CUJIbI, JICMCTBYIOIIEH HA TEJIO B KUAKOCTU, OT OO0BeMa
MOTPYKEHHOW B KHUJKOCTh YacTH Tejla U OT IJIOTHOCTH
YKUJIKOCTH.

KonctpynpoBanue apeoMeTpa Wil KOHCTPYUPOBAHUE JIOJIKU
Y OIPEJICIICHUE €€ IPY30II0AbEMHOCTH

4.10

dusnueckre SBICHUS B MPUPOJE: BIUSHUE aTMOC(EPHOTO
JIABJICHUS HA )KUBOM OpPraHu3M, TIaBaHUE PbIO

4.11

TexHuyeckue  yCTpPOWCTBA:  COOOILAIOLIUECS  COCYIIbI,
YCTPOMCTBO  BOAONPOBOJA,  THUAPABIMYECKHM  IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOI Hacoc,
apeomeTp

PABOTA, MOIIIHOCTb, OHEPT' U

5.1

Mexanuueckasi paborta
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52

Mexanngeckast MOIITHOCTb

53 [IpocTbie MEXaHU3MBI: pblYar, 0JIOK, HAKJIOHHAs MIJIOCKOCTb.
[IpaBuiIO paBHOBECHS pblUara

54 [IpumeneHue npaBuia paBHOBECHS pbldyara K OJIOKy

5.5 «3o050TOE TIpaBUIIO» MeXaHUkU. KodpduimeHT moje3Horo
JNeUcTBUSL MexaHu3MoOB. [IpocTele MexaHuU3Mbl B OBITY
U TEXHUKE

5.6 [ToTeHnMabHAS SHEPTUU TEJIA, HOIHIATOTO HAJl 3EMIIEH

5.7 Kunernueckas sHeprus

5.8 [lonHas MexaHW4YecKass DJHEPrusa. 3aKOH U3MEHEHUS
Y COXPAHEHUSI MEXaHUYECKON IHEPTUH

59 [IpakTrueckue paboThI:
Omnpenenenue padOThl CUJIBI TPEHUS MPU PABHOMEPHOM
JBH>KCHUU TeJa MO0 TOPU30HTAIbHOM TOBEPXHOCTH.
HccnenoBanre ycinoBUi paBHOBECUS pblyara.
N3mepenune KII/] HaKIIOHHOM MJIOCKOCTH.
N3ydeHune 3ak0Ha COXpaHEHUSI MEXaHUYECKON SJHEPTUU

5.10 @u3nYeCcKUe SABJICHUS B IPUPOJE: PbIUArd B TEJIEC YEIOBEKA

5.11 TexHuueckue YCTPOMCTBA:! phlyar, ITOJIBUKHBIN

Y HENOJBI)KHBIA OJIOKHM, HAKJIOHHAs IJIOCKOCTb, MPOCTHIE
MEXaHU3MBbI B OBITY
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8 KVIACC

IIpoBepsieMble nMpeaMeTHBbIE Pe3yJbTATHI OCBOEHHSI OCHOBHOI 00pa3oBaTe/IbHOM

NMPOrpaMMbI

Kox
IIPOBEPSIEMOTO
pe3ynbTaTa

[IpoBepsiembie peAMETHBIE PE3yIbTaThl OCBOCHUSI OCHOBHOM
00pazoBaTenbHOM MPOrpaMMbl OCHOBHOT'O OOIIET0 00pa3oBaHus

1.1

HCIIOJIB30BaTh ITOHATHUA

1.2

pazinyarh SIBJICHUS 10 OINKHCAaHUIO WX XapaKTepHBIX CBOWCTB
U Ha OCHOBE OIBITOB, JIEMOHCTPUPYIOIIMX JaHHOE (HU3NYECKOE
SIBIICHHE

1.3

pacrio3HaBaTh TMPOSBICHUE U3YYEHHBIX (U3UYECKUX  SIBJICHUU
B OKPY’KaIOIIEM MHUPE, B TOM Uuclie GU3NUIECKUE SIBIICHUS B IPUPOJIE,
IIPU 3TOM TEPEBOAUTH MPAKTUUECKYIO 33Jlauy B y4eOHYIO, BBIICIATh
CYILIECTBEHHbBIEC CBOMCTBA (TPU3HAKN) (PU3NUECKUX SIBJICHUIN

1.4

ONKCHIBATh HM3YYECHHBIE CBOWCTBA TeJl W (PU3MYECKUE SIBICHMUS,
UCIIONIb3Ysl (PU3MYECKHE BEJIWYUHBI, MPU OMNHUCAHUM MPABUIBHO
TpakTOBaThb  (U3WYECKUH  CMBICH  HMCHOJb3YEMbIX  BEJIHYMUH,
0003HaYEHUs U €IMHULIBI (PU3UUECKUX BEIUYHUH, HAXOAUTHh (POPMYJIbI,
CBSI3BIBAIOIIME JIaHHYIO (PU3MYECKYI0 BEJIUYMHY C JPYTHMMH
BEJIMYMHAMH, CTPOUTh TIpadUKH  HM3YyYEHHBIX  3aBUCHUMOCTEH
(bU3UYECKUX BEIUYUH

1.5

XapakTepu30BaTh CBOMCTBA TeJ, (PU3UYECKUE SIBICHUS U MPOIECCHI,
WCMOJIb3Yysl HW3YYEHHbIC 3aKOHBI, IIPHU O3TOM JaBaTh CIOBECHYIO
GbopMyJIMpPOBKY 3aKOHAa W 3alUChIBAaTh €ro MaTeMaTUYeCKOe
BBIPAYKCHUE

1.6

OOBSACHATH (PU3UYECKHE MPOLIECCHl U CBOMCTBA TEl, B TOM 4YHUCIE
U B KOHTEKCTE CUTYallMl NPaKTUKO-OPHUEHTHPOBAHHOIO Xapakrepa:
BBISIBJIATb ITPUYUHHO-CJIEICTBEHHBIE CBSA3U, CTPOUTH OOBSICHEHUE
u3 1-2 jormyeckux MAaroB ¢ MOMOMIbK 1—2 M3y4EHHBIX CBOKCTBA
bu3nYecKuX SIBICHUM, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pemarb pacyeTHble 3a7aud B 2 — 3 JCHCTBUSA, UCHOJbB3Ys 3aKOHBI
u (opMyJbl, CBSI3bIBAIOIINE (PU3NYECKHE BEJIMYMHBI: HA OCHOBE
aHajau3a yCJIOBHUS 3aJaud 3alMCBIBATh KPATKOE YCJIOBHUE, BBISABIATH
HEJOCTAaTOK JAHHBIX [UIsl pEUIeHUs 3aJladyd, BBIOUpATh 3aKOHbI
U QopMysbl, HEOOXOAUMBIE ISl €€ PEeHICHHs, MPOBOAUTH PaCUYEThI
U CpaBHUBATh I[IOJIyYUEHHOE 3HAuY€HUE (U3NYECKON BEINUMHbI
C U3BECTHBIMU JAHHBIMU
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1.8

PaCIIO3HaBaATh HpO6JICMI>I, KOTOPbIC MOKHO PCHIMTL IIPHU IMOMOIIH
(I)I/IBI/I‘IGCKI/IX MCTOJ0B, UCIIOJIB3YyA OIIMCAHUC NUCCIICTOBAHUS, BBIICIIATD
IMPOBCPACMOC TIIPCAIIOIOKCHUC, OLUCHHUBATL IIPABUJIBHOCTDL ITOPAIKA
MMPOBCACHUA NCCICAOBAHMA, ACIATh BBIBOAbI

1.9

OPOBOJUTH  ONBITHl [0 HAOMIOACHUIO  (PU3UYECKUX  SIBICHHM
WM  (QU3NYECKUX CBOMCTB Tel: (OPMYJIHMPOBATH MPOBEpPSIEMbIC
NPEANoJIOKEHNs, CcoOUpaTh  YCTAaHOBKY M3  IPEIJIOKEHHOIO
000pyZ0BaHUs, OMUCHIBATH X0/ ONBITA U (POPMYIIUPOBATH BHIBOIbI

1.10

BBITIOJIHATh TPSMbIE U3MEPEHUS C HCIOIb30BAHUEM AaHAJIOTOBBIX
npuOOPOB U AATYUKOB (PU3NYECKUX BEIMYUH, CPABHUBATH PE3YJIbTATHI
M3MEPEHUN ¢ yUETOM 3aJJaHHON a0COIIOTHON MOTPEIIHOCTH

1.11

IPOBOJUTh  HMCCJIEIOBAHME 3aBUCUMOCTHM  OJHOM  (DPHU3MUECKOU
BEJIMYMHBI OT JPYyroM C MWCIHOJIB30BAHUEM INIPSAMBIX HM3MEPEHUN:
IUIAaHUPOBATH HCCIEAOBaHUE, COOUpPATh YCTAHOBKY M BBIIOJIHATH
U3MEpEHUs, Cleays NpPeUIOKEHHOMY  IUIaHy, (DPUKCHpPOBATh
pe3ysbTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJIE TaOJIULl U TpaduUKOB,
JIeJIaTh BBIBOJIBI IO PE3YyJIbTATAM UCCIIEIOBAHMS

1.12

IPOBOJUTh  KOCBEHHbIE  HM3MEpEHUsT  (PU3MYECKUX  BEJIMYUH:
IUIAHUPOBATHh U3MEPEHUS, COOUPATH SKCIEPUMEHTAIbHYIO YCTAaHOBKY,
clenysd NPEMIOKEHHOM WHCTPYKLMHA, W BBIYUCIATH 3HAYCHUE
BEJINYUHBI

1.13

coOnoAaTh  MpaBWjla TEXHUKM  0O€30MacHOCTH  mpu  paboTte
C J1abOpaTOpHBIM 000PYIOBAHUEM

1.14

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS HU3YyYEHHBIX MNpHOOpPOB
U TEXHUYECKHUX YCTPOWCTB C ONOPOM HAa WX OMUCAHUA, UCHOJIb3YS
3HaHUS O CBOMCTBaX (PU3MYECKUX SBJICHUM U HEOOXOIHUMBbIE
bu3nuecKue 3aKOHOMEPHOCTU

1.15

pacino3HaBaTb IMPOCTBIC TCXHHUYCCKHC YCTPOﬁCTBa U U3MCPHUTCIILHBIC
HpI/I60pI)I Mo CXeMaM M CXCMATUYHbBIM PHCYHKaM, COCTABJIAATH CXCMbI
QJICKTPHUYCCKHX nenem ¢ MMOCJICAOBATCIIbHBIM W IIapalJICIbHBIM
COCAMHCHUECM  JJICMCHTOB, pas3jin4das  YCIOBHBIC 0003HaYCHUS
9JICMCHTOB J3JICKTPHUYCCKHUX ueneﬁ

1.16

NPUBOIUTH HpHUMEPhl (HAXOAUTh HWHGPOPMAIMIO O IpHMepax)
MPAKTHYECKOTO UCTIOIh30BAHUS (PU3NUCCKUX 3HAHUN B TIOBCETHEBHOM
YKU3HH JJI 00ecIieueHus1 0€30MMacCHOCTH MPHU 0OpaIEHUH ¢ TIPUOOpaAMHU
U TEXHWYCCKMMH  YCTPOMCTBaMH,  COXPAaHEHUS  3JIOPOBbS
U COOJIFOJICHUST HOPM 3KOJIOTUYECKOTO TOBEACHUS B OKPYXKAIOIICH

cpene
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1.17

OCYILECTBIIATh NOUCK UH(POpMALHN (PU3NYECKOTO COAEPIKAHUS B CETH
HMHTepHET, HA OCHOBE HMMEIOIIMXCS 3HAHUW M IIyTEM CPABHEHUS
JIOTIOJIHUTEIBHBIX MCTOYHHMKOB BBIIEIATh HHPOpPMAIMIO, KOTOpas
SBJIIETCS IPOTUBOPEUYUBON MIIM MOKET OBITh HETOCTOBEPHOU

1.18

UCIOJB30BaTh IPU BBINOJIHEHUHM Y4YEOHBIX 3aJaHUi  HAy4YHO-
MOMYJISIPHYIO JUTEPaTypy (U3HUECKOrO COACpX aHHs, CIPaBOYHBIC
MaTepuaibl, pecypcbl cetn  VHTEpHET; BIageTh INpUeMaMu
KOHCIIEKTUPOBAHUs TEKCTa, MpeoOpa3zoBaHusi MHPOpPMALMK U3 OAHON
3HAKOBOW CHCTEMBI B APYTYIO

1.19

CO3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U KPATKHE YCTHBIE COOOILIEHUS,
0006m1ass UHGOPMAIUI0O U3 HECKOJbKUX HCTOYHUKOB (DU3UYECKOTO
CoJEep)KaHus, B TOM 4HcIe NyOIMYHO NPEACTABIATH PE3YJbTAThI
IPOEKTHOM WM HCCIEAOBATENbCKON ACATENBHOCTH, IPU ITOM
rPpaMOTHO HCHOJIb30BaTh W3YYCHHBIM IOHATHWHBIA ammapar Kypca
($uU3MKH, CONPOBOKIATh BHICTYIIJICHUE MPE3EHTALUEH

1.20

IIPU BBITIOJIHEHUH YYEOHBIX IPOCKTOB M MCCIIENOBAHUN (PHU3UYIECKUX
MIPOIICCCOB pacCIpeesaTh 00sS3aHHOCTH B TPYMIE B COOTBETCTBUHU
C IIOCTAaBJICHHBIMU 3aJadaMH, CJIEAUTh 3a BBINOJHCHHUEM IIJIaHa
NEeWCTBUH M KOPPEKTUPOBATh €T0, aJICKBATHO OIICHUBATH COOCTBEHHBIM
BKJIaJi B JAEATEIBHOCTH TPYIIIbl, BBICTPAMBATh KOMMYHHUKATHBHOE
B3aUMO/ICHCTBUE, IPOSIBIISSE TOTOBHOCTH pa3peiiaTh KOHPIUKTHI

IIpoBepsieMble 3J1eMEHTHI COACPKAHUS

Kon Kon IIpoBepsieMble 37IEMEHTHI COAEPKAHUS
pa3zena | d>IeMeHTa
6 TEIUIOBBIE ABJIEHUA
6.1 OCHOBHBIE ITOJIOKEHHS MOJIEKYJISIPHO-KUHETUYECKON TEOPUH

CTpPOEHMS BellecTBa. Macca u pazMepbl MOJIEKYN. ONbITHI,
MIOATBEPKAAIOIINE OCHOBHBIE IIOJIOKEHUS MOJIEKYJISIPHO-
KUHETUYECKOU TEOPUUN

6.2 Mogenu TBepaOro, *UJIKOrO U Tra3000pa3HOTO COCTOSTHUM
BemecTBa. Kprucrammmyeckue u aMmopgHbIe Tena

6.3 OOBbsicHEHUE CBOWMCTB Ta30B, JKUJKOCTEH M TBEPJBIX TEIl
Ha OCHOBE I10JI0KEHUHN MOJIEKYJIIPHO-KUHETUYECKOU TEOPUH

6.4 CMaurBaHKe U KallWUISIPHBIE SIBJICHHUS

6.5 TermoBoe paclIiupeHue u CxKaTue
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6.6

Temneparypa. CBsA3b  TemmepaTrypbl CO  CKOPOCTBIO
TEIJIOBOTO JIBUKEHUS YACTHUII

6.7 Brytpennsis sHeprusi. CriocoObl M3MEHEHHS BHYTPCHHEH
HHEPrUU: TeIIonepeaya U COBEpIICHHE padOThI

6.8 Buapl Temonepenauv: TEIIONPOBOJHOCTb, KOHBEKIIHS,
U3IIy4CHHE

6.9 KosnuecTBo TemnoThl. Y 1eyIbHas TEIIOEMKOCTh BELIECTBA

6.10 TemmooOMeH W TemjioBoe  paBHOBECHE.  YPpaBHEHHUE
TEIJI0BOro OanaHca

6.11 [InaBieHre W OTBEpJEBaHUE KPUCTAJUIMUYECKUX BEILECTB.
VnenpHasg TEI0TA IUIaBICHUS

6.12 [TapooOpa3oBanue u koujeHcanus. Mcnapenue. Kunenue.
VYnenebHas  Temsiota mapooOpa3oBaHUSA.  3aBUCHUMOCTD
TEeMIIepaTyphl KUTIEHUS OT aTMOC(EPHOTO JaBICHUS

6.13 BnaxHocTh BO3yxa

6.14 DHeprus TOIINBA. Y AebHas TEIIOTa CTOPAHHUS

6.15 [Tpuniuner pabotsl TeroBsix apurareneit KI1/ termmosoro
JIBUTATess. TeruioBble NBUTATEIN W 3alUTa OKPYKAIOIIEH
Cpelibl

6.16 3aKOH COXpaHEHMS W IMPEBPAILICHHUS SHEPTUU B TEIIOBBIX
npoiieccax

6.17 [IpakTrueckue padoThI:

OnbITel MO OOHAPYKEHUIO JEHUCTBUSA CUJI MOJIEKYJIIPHOTO
IIPUTSKEHUS.

OnBbITE 0 BBIPALIMBAHUIO KPUCTAJUIOB MOBAPEHHOW COJIU
WJIM caxapa.

OmnpbITel IO HAOJIIOJEHUIO TEIJIOBOIO PACHIMPEHUs Ta3oB,
KUIKOCTEW U TBEPABIX TEI.

Omnpenenenue AaBiIeHUS BO3yXa B Oa/JIOHE IINPHUIIA.
OneITel, JIEMOHCTPUPYIOIIME  3aBUCHMOCTb  JIABJICHUS
BO3/lyXa OT €ro 00beMa U HarpeBaHus WM OXJIAXKICHUSI.
IIpoBepka rHUNOTE3bl JIMHEWHOW 3aBUCUMOCTH  JIJIMHBI
CTOJIOMKAa JKUJIKOCTH B  TEPMOMETPHUYECKOW  TpyOKe
OT TeMIEPaTYpPHI.

Habmionenne w3MeHEHUS BHYTPEHHEH OJHEpruM Tena
B pe3yJIbTaTe TEIJIONepeladyu U pabOThl BHEITHUX CHIL
HccnenoBanue sBiIeHUS TEMI00OMEHa NpPHU CMEIIMBAHUU
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XOJIOJTHOW U TOPSTYEN BOJBI.

OrnpenesieHUe KOJWYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOM
MIPU TEIJIO0OOMEHE C HArpeThIM METAUTMYECKUM HTUIIMHIPOM.
OnpeneneHue  yACNbHOM  TEMJIOEMKOCTH  BEIIECTBA.
HccnenoBanue mpoiecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOM BIIAXKHOCTH BO3/IyXa.
OmnpeneneHue yaeabHOM TETUIOTHI TIaBJICHUS JIb/1a

6.18

duszndeckue SABJICHH A B IIpUupoac: ITOBCPXHOCTHOC
HaTAKCHUC U KAIMWJIIAPHBIC ABJICHUA B IIPUPOJAC, KPUCTAJIIBI
B IIPpHUpPOAC, H3JIYUCHHUC COHHHa, 3aMCpP3aHUC BOJOCMOB,
MOPCKHC 6pI/I3BI; O6paSOBaHI/I€ POCHI, TYMaHa, HHCA, CHCTa

6.19

TexHuueckue  ycTpoKcCTBa: KaMWUISIpbl,  MPUMEPHI
UCIIOJIB30BaHUS KPUCTAJUIOB, >KUAKOCTHBIA TEPMOMETP,
JaTYUK TEMIIEpaTypbl, TEPMOC, CUCTEMa OTOILICHHS JOMOB,
TUTPOMETPBI, TICUXPOMETpP, MapoBas TypOWHA, JBUTATEIb
BHYTPEHHETO CrOpPaHUs

DJIEKTPUYE

CKHUE U MATHUTHBIE ABJIEHUA

7.1

OnekTpu3zanus Tei. J[Ba poja 3JIeKTPUYECKHUX 3apsSI0B

7.2

B3anmopneiictBue  3apshkeHHbIX  Tel.  3akoH  Kynona
(3aBHCHMOCTb CHJIBI B3aUMOJICUCTBUS 3apsKEHHBIX Tell
OT BEJIMYMHBI 3apsAI0B U PACCTOSHUS MEXIY TeJIaMH)

7.3

Onektpudeckoe mnoje. HanpssKeHHOCTh  3JIEKTPUYECKOTO
nons. IlpuHuunm cCynepno3suuuy  SJIEKTPUYECKUX ITOJNER
(Ha Ka4eCTBEHHOM YpPOBHE)
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Hocutenn  snexkTpuyeckux  3apsaoB.  DJIEMEHTapHBIM
anekTpudyeckui 3apsan. Crpoenwe aroma. IIpoBomHHKH
Y IADJICKTPUKU

7.5

3aKOH COXpaHEHUsI MIICKTPUIECKOTO 3apsiaa

7.6

DNEeKTpUUYECKUN TOK. YcnoBus CYILIECTBOBAHUSA
ANEKTPUYECKOr0 TOKA. ICTOYHMKHN OCTOSIHHOTO TOKA

7.7

JleHicTBUSL DJIEKTPUYECKOT0 TOKa (TEIIOBOE, XUMHYECKOE,
MarHuTHOE). DJIEKTPUYECKUM TOK B AKHUIKOCTSIX U razax

7.8

Onektpuyeckas  uenb. Cuna  Toka.  DIEKTPUYECKOE
HaIpsHKEHNE

7.9

COHpOTHBJIeHI/IC IMPOBOJHUKA. Y aensHOE COIIPOTHUBJICHUC
BC€IICCTBA
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7.10

3akoH Oma Ji71s yJacTKa UEenu

7.11 [TocnenoBarensHOE 151 MapasuieIbHOE COEMHEHHE
ITPOBOJIHUKOB

7.12 PaboTta u MOUTHOCTH ANIEKTPUUECKOTO TOKA. 3aKoH J[Koyris-
Jlenria

7.13 DJeKTpuueckue e U MOTPEOUTENH DIECKTPUYECKOU
sHepruu B ObITY. KOopoTKoe 3ambIkaHue

7.14 IlocTtostHable MarHuTel. B3amMmoaelcTBHE  ITOCTOSHHBIX
MarHuTOB

7.15 MaruuTtHoe nosne. MarautTHoe noJie 3eMJIi U €ro 3HaYCHHE
IS KM3HU Ha 3eMiie

7.16 OneIT Opcrena. MarHUTHOE TOJE AJIEKTPUUECKOTO TOKA.
[IpuMeHeHuE FIEKTPOMArHUTOB B TEXHUKE

7.17 JlelicTBiE MAarHMUTHOIO TMOJISI Ha MPOBOJAHUK C TOKOM.
DJIEKTPOJBUIATENIb ITOCTOSTHHOTO TOKa. lcmosb3oBaHue
AIEKTPOABUTATEIIEN B TEXHUYECKUX YCTPOMCTBAX
Y Ha TPAHCIIOPTE

7.18 OmnbiTel @apazess. SBneHHE NEKTPOMArHUTHON MHIYKIUU.
[IpaBuno Jlenna

7.19 Onektporeneparop. CrnocoObl TMOTYYEHHs DJICKTPUUECKOU
DHEPTUU. DNEKTPOCTAHIIMHA HA BO30OHOBIIIEMBIX HCTOYHHKAX
SHEPTUH

7.20 [IpakTrueckue padoThI:

OnwITEl TT0 HAOTIOAECHUIO DJIEKTPU3ANN TEN HHIYKIIHCH
Y TIPH COMTPUKOCHOBEHUH.

Hccnenosanue NEeNUCTBUS BJIEKTPUUECKOTO MOJISt
Ha TIPOBOIHUKH U JUDJICKTPHKH.

COopka u mpoBepka pabOTHl DIEKTPUUECKOW  IIEeTH
MTOCTOSTHHOTO TOKA.

W3mepenre u peryaupoBaHue CHIIbI TOKA.

N3mepenne u peryImpoBaHre HAPsHKEHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HJYIIETO Yepe3
PE3UCTOP, OT CONMPOTHBIICHUS PE3UCTOpPa W HAMPSHKECHUS
Ha PEe3UCTOpe.

OnBITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTD AJIEKTPUIECKOTO
COMPOTHBIICHUS TPOBOJHUKA OT €ro JJIMHBI, IUIOMIAIH
MIOTIEPEYHOTO CEUCHUS U MaTepuaa.
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IIpoBepka IpaBuiIa CIIOKECHUS HaNpsHKEHUN
MIPY MOCJIEIOBATEIBHOM COCAUHEHUH JBYX PE3UCTOPOB.
IIpoBepka mpaBwia Uil CWJIbI TOKAa TpHU MapauieIbHOM
COEMHEHUU PE3UCTOPOB.

OmnpeneneHue paboThI AJIEKTPUIECKOTO TOKA, UYIIETO Yepes
pe3ucTop.

Omnpenenenue MOIIHOCTH ANEKTPUYECKOTO TOKA,
BBIJICIISIEMON HA PE3UCTOPE.

HccnenoBanne 3aBUCHUMOCTH CUJIbI TOKA, UAYIIETO YEpE3
JIAMIIOYKY, OT HANpPSKEHUS HA HEW.

Onpenenenue K111 narpeBarens.

HccnenoBaHne MarHUTHOTO B3aUMOJIEHUCTBUS MOCTOSIHHBIX

MAarHuToOB.
I/I3y‘—I€HI/Ie MAardvMTHOI'O ITOJIA IMOCTOAHHBIX MArHUTOB ITPH UX
06T>€,Z[I/IHCHI/II/I " pa3acCIICHHUU.

Hccnenoanue JNEUCTBUS AIEKTPUYECKOTO TOKa
Ha MarHUTHYIO CTPEJKY.
OneITsl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIBI

B3aMMO/ICMCTBUS KaTYIIKU C TOKOM U MarHuTa OT CHJIbI TOKA
Y HAIIPaBJICHUS TOKA B KaTYIIKE.

N3yuenue pAelcCTBUS MArHUTHOTO TIOJA HA IPOBOJHHUK
C TOKOM.

KoncTpynpoBaHue u uzydeHue paboThl JIEKTPOIBUTATEIISL.
N3mepenue KIIJI anmekTpoaBUrarenbHON yCTaHOBKH.

OneIThl 1O KCCIEAOBAHUIO SIBJICHUS DJIEKTPOMATHUTHOMU
WHIYKIHU: HCCJICIOBAHNEC W3MEHCHHUHU 3HAQUYCHUS
Y HaIIPABJICHUS UHIYKIIMOHHOTO TOKa

7.21 du3nyecKre ABJICHUS B NPUPOJAE: IIEKTPUUECKUE SIBJIICHUS
B arMmocepe, DIEKTPUYECTBO JKHUBBIX  OPraHU3MOB,
MarHuTHOE 1oJje 3eMiH, apeld moaocoB, pojib MArHUTHOTO
MOJISL 7151 5KM3HU Ha 3emiie, OJIIPHOE CUSTHUE

7.22 TexHuyeckre yCTpPOMCTBA:  AJIEKTPOCKOI,  aMIIEPMETP,

BOJIBTMCTP, Pe€OCTAT, CUCTYHK BHGKTPHQCCKOfI 9HCPIruu,

AIIEKTPOOCBETUTEIILHBIE pubOpBHI, HarpeBaTelIbHbIE
AIIEKTPONPUOOPHI (mpumepsl), AIEKTPUYECKUE
NPENOXPAHUTENN,  DJIEKTPOMArHuT,  3JEKTPOJABUIATEIb

IMOCTOSHHOI'O TOKa, TCHEPATOP IMOCTOSAHHOI'O TOKA
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9 KJIACC

IIpoBepsieMble nMpeaMeTHBbIE Pe3yJbTATHI OCBOEHHSI OCHOBHOI 00pa3oBaTe/IbHOM

NMPOrpaMMbI

Kox
IIPOBEPSIEMOTO
pe3ynbTaTa

[IpoBepsiembie peAMETHBIE PE3yIbTaThl OCBOCHUSI OCHOBHOM
00pazoBaTenbHOM MPOrpaMMbl OCHOBHOT'O OOIIET0 00pa3oBaHus

1.1

HCII0JIB30BAaTh U3YYCHHBIC ITOHATHA

1.2

pazuyath SIBJICHUS 10 OINHCAHUIO UX XapaKTePHBIX CBOWMCTB
U Ha OCHOBE OIBITOB, JIEMOHCTPUPYIOIIUX JaHHOE (HU3UYECKOE
SIBIICHHE

1.3

pacrio3HaBaTh MPOSBICHUE U3YYEHHBIX (DU3UYECKUX  SIBJICHUU
B OKPY’KaloIIEM MHUPE, B TOM Yuclie PU3NUYECKUE SIBJIICHUS B IPUPOJIE,
IIPU 3TOM TEPEBOAUTH MPAKTUUYECKYIO 33/1auy B y4eOHYIO, BBIICIATH
CYILIECTBEHHbIEC CBOMCTBA (IPU3HAKN) (PU3NUECKUX SIBJICHUMN

1.4

ONKCHIBATh HM3YYECHHBIE CBOWCTBA TeJl W (PU3MYECKUE SIBICHMUS,
UCIIONIb3Ysl (PU3MYECKHE BEJIWYMHBI, MPU OMNHCAHWM MPABHIBHO
TpakTOBaThb  (U3UYECKUH  CMBICI  MCHOJb3YEMbIX  BEJIMYHH,
0003HaY€HUs U €IMHULIBI (PU3UUECKUX BEIUYHUH, HAXOAUTHh (POPMYJIbI,
CBSI3BIBAIOIIME JIAaHHYIO (PU3MYECKYI0 BEJIUYMHY C JPYTHMMH
BEJIMYMHAMH, CTPOUTh TIpadUKH  HM3yYEHHBIX  3aBUCHUMOCTEH
(bU3NYECKUX BEIUYUH

1.5

XapakTepu30BaTh CBOMCTBA TeJ, (U3UYECKUE SIBICHUS U MPOIECCHI,
WCMOJIb3Yysl HW3YYEHHbIC 3aKOHBI, IIPHU O3TOM JaBaTh CIOBECHYIO
GbopMyJIMpPOBKY 3aKOHAa W 3alUChIBAaTh €ro MaTeMaTUYeCKOe
BBIPAYKCHUE

1.6

OOBSACHATH (PU3UYECKHE MPOLIECCHl U CBOMCTBA TEl, B TOM 4YHUCIE
U B KOHTEKCTE€ CUTYallMi NMPaKTUKO-OPHUEHTHPOBAHHOIO XapakTepa:
BBISIBJIATb ITPUYUHHO-CJIEICTBEHHBIE CBSA3U, CTPOUTH OOBSICHEHUE
U3 2—-3 JOTrMYEeCKHX IIAroB C MOMOIIbK 2—3 W3Y4YEHHBIX CBOWCTBA
bu3nYecKuX SIBICHUM, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pemaTh pacyeTHble 3ajauyu (omuparoluecss Ha CcUCTeMy Hu3 2-3

yYpaBHEHHUI), WCHONIB3YyS 3aKOHBI M (OPMYINBI, CBS3BIBAIOIINE
¢usznyeckue BEJIMYMHBI: HAa OCHOBE aHajiu3a YCJIOBHS 3aJaduu
3alliChIBaTh ~ KpPaTKO€  YCJIOBHE,  BBIABIATH  HEIOCTAIOIINE
Wi U30BITOYHBIE JaHHBIC, BBHIOMpPATh 3aKOHBI U  (POPMYIIHI,

HCO6XO,ZII/IMBIG IJI1 pCIICHUsA, IIPOBOAUTL PaCUCTbhl M OLCHHUBATH
PCATNCTUYIHOCTD IMOJYUYCHHOT'O 3HAUCHUA (1)I/I?>I/I‘{€CKOI>’I BCJIIMYHUHBI
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1.8

pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXHO PEIIUTh MpPHU MOMOILIU
(bU3UYECKUX METOI0B, UCTIOB3YS OMMCAHUE UCCIICOBAHUS, BBIIEIATh
MPOBEPSEMOE TMPEIOJI0KEHHE, OLIEHUBATh MPABUIBLHOCTH MOPSIIKa
MPOBEICHUSI HCCIEOBAaHUS, JIeJlaTh BBIBOJBI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOICHUI U OTIBITOB

1.9

OPOBOJAUTH ONBITHI TIO0 HAOMIONEHUI0  (PU3UYECKUX  SIBICHUHN
WIH PU3NYECKUX CBOWCTB TEJI: CAMOCTOSATENIBHO COOUPATh YCTAaHOBKY
U3 N30BITOYHOTO HabOpa 000pyI0BaHUS, OMUCHIBATH XOJI OTBITA U €r0
pe3ynbTaThl, (POPMYIHPOBATH BHIBOIBI

1.10

MPOBOJUTh TP HEOOXOJUMOCTH CEpUI0 TMPSMBIX H3MEPEHU,
OTIpeJIeNisisi CpeHee 3HAYeHUE H3MepseMON BeIMYUHbI (POKyCHOE
paccTosiHie coOuparolieid JIMH3bI), 000CHOBBIBATH BBIOOp crocoba
U3MepeHust (M3MEPUTENTLHOTO ITprdopa)

1.11

IPOBOJUTH HCCIEAOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEJIUYUH
C MCIOJIb30BAHUEM MPSIMBIX U3MEPEHUN: IIJIAHUPOBATH HCCIIEJOBAHNUE,
CaMOCTOATENIHO COOUpaTh YCTAHOBKY, (DUKCHUPOBATh pPE3yJIbTaThl
MOJyYEHHOW 3aBUCUMOCTU (DU3MUECKUX BEJIMYMH B BHJE TaOIUI]
U TpauKOB, JIeJaTh BHIBOABI IO Pe3yJbTaTaM HCCIEA0BaHUS

1.12

MPOBOAUTh  KOCBEHHBIE  M3MEPEHUS  (U3NYECKUX  BEIMYMH:
MJIAHUPOBATh U3MEPEHUsI, COOMPaATh AKCIEPUMEHTAIILHYIO YCTAHOBKY
Y BBINOJHATh H3MEPEHUS, CIEAysd IPEIIOKECHHOW HWHCTPYKIIHH,
BBIUUCIISITh 3HAYEHHWE BEIWYMHBI W AHAJIU3UPOBATH IOJYYEHHBIC
PE3yIbTAThI C YYETOM 3aJaHHOM MOTPEIIHOCTA U3MEPECHUN

1.13

coOnoAaTh  MOpaBWjla TEXHUKM  0O€30MacHOCTH  mpu  paboTte
C J1abopaTOpHBIM 000PYIOBAHUEM

1.14

pasznuyaTh OCHOBHBIC MPU3HAKU W3YYCHHBIX (PU3NYECKUX MOJIEIICH:
MaTepuajibHas TOUKa, a0COJFOTHO TBEPJOE TEJO, TOYCHHBIM HCTOUHHUK
CBETA, JIy4, TOHKAs JIMH3a, IUIaHETapHasi MOJEIb aToMa, HyKJIOHHAs
MOJENb aTOMHOTO sIpa

1.15

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS HM3YyYEHHBIX MNPHOOPOB
U TEXHUYECKHUX YCTPOWCTB C ONOPOM HA WX OMUCAHUA, UCHOJIB3YS
3HaHHWSA O CBOMCTBaX (PU3MYECKUX SBJICHUM U HEOOXOIUMBIE
bu3nuecKue 3aKOHOMEPHOCTU

1.16

UCIIOJB30BaTh CXEMbl U CXEMATHUYHbIE PUCYHKA HW3YUYEHHBIX
TEXHUYECKUX YCTPOMCTB, U3MEPUTENBHBIX npuOoOpoB
U TEXHOJIOTMYECKHUX MPOLECCOB MPU PEIICHUH Y4eOHO-TPAKTUYECKUX
3a/1a4, ONTHYECKUE CXEMBI JIJIsI IIOCTPOCHUS M300PKEHUN B TIIIOCKOM
3epKajie U coOuparoie JMH3e
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1.17

NPUBOIUTH TpUMEPHl (HAXOAUTH HMHPOPMAIMIO O TpHUMEpax)
MPAKTUIECKOTO UCIIOJIb30BAHUS (DU3NICCKUX 3HAHUH B TIOBCETHEBHOM
YKU3HU JIJ1s1 o0ecIieueHus 0€30MacHOCTH MpU 0OpaIieHruy ¢ MpudopamMu
U TEXHUYCCKUMH  YCTPOHCTBAMH,  COXpPaHEHHS  3J0POBbs
U COONIIOJIEHUSI HOPM 3KOJIOTHYECKOTO TMOBEACHUSA B OKpY)Karolien

cpene

1.18

OCYIIECTBIIATH TOUCK WHPOpMAIUK (PU3NIECKOTO COACPIKAHUS B CETH
NuTepHeT, caMOCTOSTENbHO (OpMYJIHpYs TOUCKOBBIA  3aIpoc,
HaXOAWTh MOYTH  OMNPEACICHUS  JOCTOBEPHOCTH  IMOJYyYECHHOU
uH(pOpMaIlMU HAa OCHOBE HMEIONIMXCS 3HAHUW U JIOTIOJHUTEIbHBIX
HMCTOYHHUKOB

1.19

WCIIOJB30BaTh TMPU  BBIMOJHEHUM Y4YEOHBIX 3aJlaHM  Hay4dHO-
MNOMYJISIPHYIO JTUTEPATypy (U3UYECKOTO COJEPKAHMS, CIPABOYHbIE
Marepuaiibl, pecypcbl cetu VHTEpHET; BIaAeTh IpUEMaMU
KOHCHEKTUPOBAHUS TEKCTa, peoOpazoBaHus UHGOpMAIUU U3 OJTHOU
3HAKOBOW CHCTEMBI B APYTYIO

1.20

co3JaBaTh COOCTBEHHbIE MHCHBMEHHBIE M YCTHBIE COOOIICHHUS
Ha OCHOBE MH(OpPMalMK U3 HECKOJbKUX HUCTOYHUKOB (PU3UYECKOTO
collepKaHusi, NYOIMYHO TPEACTABIATh PE3YyIbTaThl MPOCKTHOM
WA UCCIIEIOBATENIbCKOM JEATEIBHOCTH, IPU OSTOM T'PaMOTHO
VICIIOJIB30BAaTh U3YUYECHHBIN NOHATUMHBIN aIllapaT u3y4aeMoro pasaesa
GU3NKKM ¥ CONMPOBOXAATh BBICTYIJICHHE MpPE3EHTAllMed C Yy4EeTOM
OCOOCHHOCTEH ayJIUTOPUU CBEPCTHUKOB

1.21

IIPU BBIMOJHCHUH YYEOHBIX MPOSKTOB M UCCIACAOBAHUM (DU3UUSCKUX
MIPOIIECCOB paclpeensaTh 005S3aHHOCTH B TPYIINE B COOTBETCTBUU
C TIOCTABJICHHBIMHM 33aJayaMH, CJCIUTh 3a BBINOJHEHUEM ILUIaHA
NEeWCTBUN M KOPPEKTUPOBATH €T0, aJIeKBAaTHO OLICHUBATh COOCTBEHHBIN
BKJIQJT B JAEATEIBHOCTh TPYIIbI, BBICTpAaUBaTh KOMMYHUKATHUBHOE
B3aMMO/ICHCTBHUE, IPOSBIIAS TOTOBHOCTH pa3periaTh KOH(PIUKTHI

IIpoBepsieMble 3j1eMEeHTbI COAEPKAHUS

Kon Kon ITpoBepsieMbie 37IEMEHTHI COAEPKAHUS
pazzaena DJIEMEHTA
8 MEXAHUWYECKUE SBJIEHUA
8.1 Mexanuueckoe aBmxeHrne. MarepuanbHas Touka. Cucrema
oTcyeTa
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8.2 OTHOCUTENBHOCTh MEXaHUYECKOTO JIBUKEHUS

8.3 PaBHOMEpHOE NPAMOJIMHEVNHOE JBUKECHUE

8.4 HepaBHOomepHOEe mpsMoiinHEWHOE JBMKeHUE. CpenHss
U MIHOBEHHas CKOpPOCTb Tejla NpU HEPABHOMEPHOM
JIBUKCHUU

8.5 Yckopenue. PaBHOyCKOpEHHOE NPSAMOJIMHEWNHOE ABUKEHUE

8.6 CBoOoanoe nagenue. OneITel [ annies

8.7 PaBHOMEpHOE nBMKEHUE IO OKPY)KHOCTH. [leprnon n yacrtora
oOparieHus. JIuneiinas U yriaoBas CKOPOCTH.
L{eHTpOCTpEMUTEIBHOE YCKOPEHUE

8.8 ITepBe1it 3ak0H HproTOHA

8.9 Bropoii 3akoH HeroToHa

8.10 Tpernii 3akoH HeroToHa

8.11 [IpyHIMT CynEeprO3ULINY CHT

8.12 Cuia ynpyroctu. 3akoH ['yka

8.13 Cuuia TpeHUs: CHIIa TPEHUS CKOJIBKEHUS, CUJIa TPEHHUSI TTOKOS,
JpyTH€ BUABI TPEHUS

8.14 Cwuita TSHKECTH M 3aKOH BCEMHUPHOTO TSATOTEHHS. Y CKOPEHUE
CBOOOIHOTO ITaJIEHUS

8.15 Jsmxenune mianer Bokpyr Connua. IlepBasg kocmuueckas
CKOpoCTh. HeBecoMOCTh U Tieperpy3ku

8.16 PaBHOBecue marepuanbHOM TOYKH. AOCOJIOTHO TBEPIOE
TEJIO

8.17 PaBHOBecHe TBepHOro TEma € 3aKPEIUICHHOW  OCBIO
BpauieHusa. MomeHt cunsl. LleHTp TsxecTn

8.18 Nmnynsc Tena. U3smenenune nmnyinsca. UMmnyibe cusl

8.19 3aK0OH COXpaHEHMS UMITYJIbCA

8.20 PeakTuBHOE NBUKEHUE

8.21 MexaHnnueckas padoTa 1 MOIITHOCTh

8.22 PaboTa cun Tsxkectd, ynpyroct, TpeHusi. CBs3b dHEPIUH
1 paboThI

8.23 [loTeHuManpHas 3HEPTUs TENA, MOJHATOrO HaJ TOBEPXHOCTHIO

3emitn
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8.24

[loTeHIMaNIbHAsA SJHEPT U CKATOU IPYKUHBI

8.25

Kunernueckas OHCPIHUA. TeopeMa 0 KHHETUYECKOM OHCPIUHA

8.26

3aKOH COXpaHEHU MEXaHUYECKOUN SHEPTUn

8.27

[TpakTrueckue pabOTHI:

Onpenenenne cpeaHel CKOPOCTH CKOJBXKEHUS Opycka
WJIM IBYDKCHHMS IIIAPUKA 110 HAKJIOHHOM IJIOCKOCTH.
OmpeneneHue yCKOpPEHUs Tella IPH  PaBHOYCKOPECHHOM
JBIDKCHUH 110 HAKJIOHHOM TIOCKOCTH.

HccnenoBanuie 3aBUCUMOCTH ITyTH OT BPEMEHU

Opyd  PAaBHOYCKOPEHHOM  JIBWXKEHWHM 0O€3  HadalbHOMN
CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIAUM TIPH  PaBHOYCKOPCHHOM
JBIDKEHNHN 0€3 Ha4aJIbHON CKOPOCTH ITyTH OTHOCSTCS KaK PSIJT
HEYETHBIX YHCEN, TO COOTBETCTBYIOIIME MPOMEKYTKHU
BPEMCHU OJTMHAKOBHI.

WccnenoBanre 3aBUCUMOCTH CHJIbI TPEHUS CKOJIbKEHUS
OT CHJIbI HOPMAJIBHOTO JIABJICHUSI.

Omnpeneneane ko3hGHUITMEHTA TPSHHUS CKOJIBKCHUS.
Omnpenenenre KECTKOCTH PYKUHBI.

Omnpenenenre padOTHI CUJIBI TPEHUS TPH PABHOMEPHOM
JBIKEHUU TeJa M0 TOPU30HTAIBLHOM MOBEPXHOCTH.
Onpenenenne pabOTHl CUJIBI  YNPYTOCTH TMPU  TOABEME
rpy3a C HCIOJB30BAHMEM HETMOJBUKHOTO U TOJBHKHOTO
0JIOKOB

8.28

dusznyeckue SIBICHUS B npupoac: MpUJIMBbBI W OTJIUBEI,
JABHKCHHC IIJIIAHCT ComHeuHoOM CUCTCMBbI, PCAKTHUBHOC
ABH)KCHUC KMBBIX OPTaHU3MOB

8.29

TexHnueckue YCTPOMCTBA: CIIUAOMETP, JaTUYUKA
MIOJIOKEHUSI, PACCTOSIHUSL U YCKOPEHUS, PAKETHI

MEXAHNYECKUE KOJIEBAHM A 11 BOJIHBI

9.1 Konebarenpnoe nBuxkeHne. OCHOBHBIE XapaKTEPUCTHKHU
KoJIe0aHUM: TIepro/I, 4acToTa, aMIUIUTY1a

9.2 MaremMarndeckuil 1 NpyXUHHbIN MasTHUKU. [IpeBpaiienue
HHEPTUU MPH KOJIeOATETHLHOM JIBHKEHUH

9.3 3aryxatonme KonebaHus. BpiHyXneHHble — KOJIeOaHUS.

Peszonanc
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94 Mexannueckue BodHBL. (CBONCTBA MEXAHMYECKUX BOJIH.
[IpononibHbIE W TONEpPEYHbIC BOJHBL. J[JIMHA BOJHBI
U CKOpPOCTh €€ paclpocTpaHeHUs. MexaHHuecKue BOJIHbBI
B TBEPJIOM TeJle, CEHCMUYECKHE BOTHBI

9.5 3ByK. ' pOMKOCTB ¥ BbICOTa 3ByKa. OTpa)xxe€HHE 3ByKa

9.6 Wudpa3Byk 1 yabTpa3ByK

9.7 [IpakTyeckue padbOTHI:
OnpeneneHue  4yacToTbl M mepuoja  KoJjeOaHHid
MaTeMaTUYECKOTO MasiTHUKA.
Omnpenenenre 4acToThl U MepUoja KojieOaHUN Npy>KUHHOTO
MasTHUKA
HccnenoBanne  3aBUCHUMOCTH  TepuoAa  KosieOaHUU
MOABEIICHHOTO K HUTHU I'Py3a OT JJIMHBI HUTH.
WccnenoBanre  3aBUCHUMOCTH  Tepuoja  KoJieOaHuM
MPY>KUHHOTO MasiTHUKA OT MACChI Ipy3a.
[IpoBepka HE3aBUCUMOCTH nepuozaa KoJIeOaHMit
rpy3a, TMOJBEIICHHOTO0 K HUTU, OT MacChl TIpy3a
U KECTKOCTH MpYKUHBL. 3MepeHune yckopeHus cBOOOIHOTO
najieHus

9.8 dusnyeckrue SBICHUS B IMPUPOJEC: BOCIPUITHE 3BYKOB
KUBOTHBIMM,  3EMJIETPSICEHHE, CEMUCMUYECKUE  BOJIHBI,
IlyHaMH, 9XO

9.9 TexHuyeckue  yCTpOMCTBA:  3XOJIOT,  MCIIOJb30BAHUE
yJIbTpa3ByKa B ObITY U TEXHUKE

10 OJIEKTPOMATHUTHOE ITOJIE U DJIEKTPOMAT'HUTHBIE BOJIHBI

10.1 DNEKTPOMAarHuTHOE IOJIe.  DJEKTPOMArHUTHBIE  BOJIHBIL.
CBoiiCTBA PEKTPOMATHUTHBIX BOJTH

10.2 [IIxana 3IeKTPOMarHMTHHIX BOJIH

10.3 OnexkTpomMaruuTHas npupona cBera. (CKOpOCTh  CBeTa.
BousiHOBBIE CcBOMCTBA CBETA

10.4 [IpakTrueckue paboThI:
N3ydeHne CBOWCTB AJIEKTPOMArHUTHBIX BOJH C IMOMOIIBIO
MOOHMIIBHOTO TenedoHa

10.5 duznueckue SBIEHUS B IPUPOJIE: OMOIOTHYECKOE AeCTBUE

BUJUMOTO,  yIbTPapUOJETOBOTO U  PEHTTEHOBCKOTO
W3IIy4eHUN

&3



10.6 Texanueckue YCTPOMCTBA: VICITOJIb30BaHUE

AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U
11 CBETOBBIE ABJIEHUA

11.1 JlyueBas monens cBera. Microunnku cBerta

11.2 [IpsAMosIMHEITHOE pacIpOCTpaHEHUE CBETA

11.3 Otpaxenue cBeta. [Lmockoe 3epkano. 3aKkOH OTPaXKEHUS CBETa

114 [Ipenomnenue cBera. 3aKkoH mpesiomieHusa ceeta. [lomHoe
BHYTPEHHEE OTPAXKEHUE CBETA

11.5 JInnza. Xox nydent B IMH3E

11.6 OnTtuyeckass  cuctema  (oroammapara,  MHKPOCKOIa
U TeJecKona

11.7 ['ma3 KaKk  ONTHYECKas cucrema. bim3opykocTs
U JaTbHO30PKOCTh

11.8 Pa3znoxenue Oenoro ceera B cnektp. OnbiTel HbloTOHA.
Clio)keHue CeKTpaIbHBIX IIBETOB. Jlucrepcus ceera

11.9 [IpakTrueckue paboThI:
HccnenoBanne 3aBUCMMOCTH YIJla OTPa)KEHHS CBETOBOTO
Jy4a OT yrJia MaJeHusl.
N3yyenne  XapakTepUCTUK  HM300pak€HUA  IpeIMeTa
B IIJIOCKOM 3€pKaJe.
HccnenoBanre 3aBUCUMOCTH yIJIa TIPEIOMIICHHS! CBETOBOTO
Jy4a OT yrjla NaJeHusl Ha TPAHULE «BO3IYX — CTEKIIO».
[Tonyuenne n300paskeHU ¢ TOMOIIBIO COOUPAIOIIEH JTUH3HI.
Omnpenenenre (pOKyCHOro pacCTOSIHUSL M OTNITUYECKOW CHJIBI
coOuparonien JTUH3HI.
OmnBITHI IO Pa3I0KEHUIO OEJI0r0 CBETa B CIIEKTP.
OnpITEl MO BOCHPHUSTHIO I[BETAa MPEAMETOB TIPU HUX
HaOJIOICHUH Yepe3 1BETOBBIE (PUITBTPHI

11.10 dusnueckue ABICHUS B Ipupoze: 3aTMeHus CoiHna u JIyHsl,
IIBeTa TEJI, ONITHYECKUE SBIICHHS B aTrMocdepe (IBeT Heba,
pedpakuus, pagyra, MUPax)

11.11 TexHudeckue ycTpoWCcTBa: OYKH, MEPHUCKOI, (poToammapar,
ONTUYECKHE CBETOBO/IbI

12 KBAHTOBBGIE ABJIEHUA

12.1 OmneiTel Pezepdopaa u mimanerapHast Mmojienb aroMa. Mojeinb

aroma bopa
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12.2

Hcnyckanne # TMOIJOLIEHUWE CBEeTa AaroMoM. KBaHTHIL
JInHenuaTteie CIIEKTPBI

12.3

PagnoaktuBHOCTh. AJba-, 6eTa- 1 raMMa-U3Ty4eHUs

12.4

Crpoenue atomHoro sigpa. HykioHHass Moziellb aTOMHOTO
sapa. M3oTorbl

12.5

PannoaktuBHble mpeBpamienus. [lepwon momypacnana
aTOMHBIX sIIEp

12.6

H,Z[CpHBIe PCaKIunu. 3aKOHBI COXpAaHCHUA  3apsAa0BOIO
1 MaCCOBOI'O YHCCJI

12.7

9Hepm;1 CBA3HW aTOMHBIX SA1CDP. CBs3b Maccel U OHCPI'ur

12.8

Peakiuu cuHTe3a U AeneHus saep. MICTOYHUKK sHEpruu
ComnHLa u 3B€3]1

12.9

Snepnas sHepreruka. JleicTBUE paAMOAKTUBHBIX U3ITyYEHUN
Ha YKUBbIE OPTaHU3MBI

12.10

[IpakTrueckue paboThI:

HabGmomenne  CIUIOMIHBIX HW  JIMHEWYATBIX  CIEKTPOB
U3ITyYEHUSI.

HccnenmoBanne TpEeKOB: U3MEPEHUE DHEPIUM  YaCTHUIIBI
10 TOPMO3HOMY TTyTH (110 (hoTorpadusim).

N3mepenne pagnoakTuBHOTO (hoHA

12.11

dusnueckne  ABJICHHUS B IPUPOAE:  €CTECTBEHHBIU
paguoaKkTUBHBIN (DOH, KOCMUYECKHUE JIYYd, PaAUOAKTUBHOE
W3JIy4YCHUE IIPUPOIHBIX MHHEPAJIOB, JIEVCTBUE
PaIUOAKTUBHBIX U3JIyYCHUN HA OPraHr3M YEJIOBEKa

12.12

TexHuyeckue ycTporcTBa: ClIeKTPOCKON, UHANBUAIYaIbHbIN
JI03UMeTp, KaMmepa Buiibcona
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HEPEYEHbB (KOAUDPUKATOP) PACITPEAEJIEHHBIX ITO KIIACCAM
MPOBEPAEMbBIX TPEFOBAHUM K PE3YJIbTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJIbBHOM ITPOT'PAMMBI OCHOBHOI'O
OBLIEI'O OBPA3OBAHUA U DJIEMEHTOB COAEPKAHUSA 110 ®PU3UKE

Jl7iss poBeIeHNUsST OCHOBHOTO TOCYJAapCTBEHHOTO dK3aMeHa 1o (u3MKe (maiee —
OI'D no ¢usuke) ucnosb3yercs nepeveHb (KoaudukaTop) MpoBepsieMbIX TpeOOBaHUIA
K pe3yJabTaTaM OCBOCHHsI OCHOBHOHM 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIIETO
00pa30BaHMsI U AIIEMEHTOB COZCPKAHHUSL.

IIposepsiembie Ha OI'D no pusuke TPpedOBaHUA K pe3yJbTATAM OCBOCHHUS OCHOBHOM
o0pa3oBaTesibHOW NPOrpaMMbl OCHOBHOI'0 00111er0 00pa3oBaHMs

Kon [IpoBepsiembie TpeOOBaHUA K TPEAMETHBIM pe3yJIbTaTaM 0a30BOro
IIPOBEPSIEMOTO YPOBHSI OCBOEHHUSI OCHOBHOM 00pa30BaTENbHON MTPOTrPaMMBbI
TpeOOBaHUS OCHOBHOT0 00111€T0 00pazoBanus Ha ocHoBe PI'OC
1 [Tornmanue poau GU3NKK B HAYYHOU KAPTUHE MUPA;

c(hOpMUPOBAHHOCTH 0Aa30BBIX MPEICTABICHUN O 3aKOHOMEPHOU CBSI3U
Y IO3HABA€MOCTH SIBJICHUH IPUPOJIbI, O POJIU HKCIIEPUMEHTA B (PU3UKE,
0 CUCTeMOO0Opa3yroliei pojiu PU3MKH B pa3BUTHH €CTECTBEHHBIX HaYK,
TE€XHHUKH U TEXHOJIOTUH, 00 IBOJIIOLNN (PU3NYECKUX 3HAHUHN U UX POJIU
B IIEJIOCTHOM €CTECTBEHHOHAYyYHOW KAapTUHE MHpa, O BKJIAJe
POCCHUHCKHX U 3apYyOEKHBIX YUCHBIX-(DHU3UKOB B Pa3BUTHE HAYKH,
OOBSICHEHHE TPOLIECCOB OKPYXKAIOIIEr0 MHpa, Pa3BUTHE TEXHUKU
Y TEXHOJIOTUH

2 3HaHUs O BUAAX Marepuu (BEIIECTBO U MOJE), O ABUKEHUU KaK
croco0e CylecTBOBaHUSI MaTepuu, 00 aTOMHO-MOJIEKYJISIPHOU TEOPUU
CTpOEHUS BEIIECTBA, O (PU3MUECKOW CYITHOCTH SBJICHUM TPUPOIBI
(MEeXaHUYECKHX, TEIJIOBBIX, 3JIEKTPOMArHUTHBIX U KBAHTOBBIX);
YMEHUE PA3INYATh SIBJICHUS 10 OIMCAHUIO UX XapAaKTEPHBIX CBOMCTB
U Ha OCHOBE ONBITOB, JAEMOHCTPHUPYIOIIUMX JaHHOE (U3NUECKOE
SIBJICHUE;

yYMEHUE Pacro3HaBaTh MPOSBICHUE U3YUYECHHBIX (U3HUECKUX SIBJICHUN
B OKPYXKAaIOIIEM MHpPE, BBIIEIAS HMX CYIIECTBEHHBIE CBOMCTBA
(MpU3HAKM)

3 Bnagenue ocHOBaMM MOHATUHWHOTO armapara U CHMBOJHYECKOTO
s3bIKa (PU3UKYU 1 UCTIOJIB30BAHUE UX IS PEIICHUS yUeOHBIX 3aJ1ay;
YMEHHE XapakTepU30BaTh CBOWCTBA TN, (PU3WUYECKUE SIBICHUS
U TIPOILIECCHl, HCIOJB3Yys (PyHIaMEHTAJIbHBIE U HOMIIUPUYECKHE
3aKOHBI
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YMeHHe ONMChIBaTh N3yYCHHBIE CBOWCTBA TEJ U (PU3HUECKUE SIBIICHUS,
UCITIOJTB3YsI (PU3HUECKIE BETMUIUHBI

Brnanenue oOCHOBaMM METOAOB HAy4YHOIO IIO3HAHHMS C YYETOM
COOJIIO/IEHU ITPaBUJI OE30MACHOTO TPy Ia:

HaOmoeHNe (U3NYECKUX SBICHUN: YMEHHE CaMOCTOSATEIBHO
coOupaTh SKCIEPUMEHTAIBHYI0 YCTaHOBKY U3 JaHHOro Habopa
000py1I0BaHUS IO UHCTPYKIIMH, OIIMCBIBATH X0/ OIbITa U 3aIIUCHIBATH
€ro pe3ynbTathl, (POPMYITHPOBATH BHIBOJIBL;

IPOBEJCHHUE MPSIMBIX U KOCBEHHBIX U3MEPEHUN (PU3UUECKUX BETUUHH:
YMEHHE IUIAaHUPOBaTh HW3MEPEHUsS, CaMOCTOSITENBHO  COOHMpaTh
DKCIIEPUMEHTAJIBHYIO  YCTAHOBKY II0 HMHCTPYKLUH, BBIYUCIIATH
3HAYEHHWE BEJIMYMHBI M AHAJIU3UPOBATh IOJIYYECHHBIE PE3YJIbTaThl
C YYETOM 3aJaHHOM MOTPEIHOCTH PE3yIbTaTOB U3MEPEHUI;
IIPOBEJICHUE  HECJIOKHBIX  OKCIEPUMEHTAIBHBIX  HCCIIEIOBAaHUM;
CaMOCTOSITEILBHO ~ COOMpaTh  AKCIEPUMEHTAIBHYI0  YCTAHOBKY
U TPOBOJUTH HCCIENOBAHWE TIO0 HWHCTPYKUUHU, NPEICTABIATH
MOJy4YEHHBIE 3aBUCUMOCTU (DU3MUECKUX BEJIMYMH B BHJE TaOIUI]
U TpaQUKOB, YYWUTHIBATh MOIPEIIHOCTH, JENaTh BBIBOJBI IO
pe3yabTaTaM UCCIEI0BaHHUS

[lonmmanue  XapaKTepHbIX  CBOWCTB  (PU3WYECKUX  Mojemei
(MaTepuanbHas TOYKa, aOCOJIOTHO TBEPJOE TEJIO, MOJEIN CTPOCHUS
razoB, >KMJKOCTEH M TBEPAbIX TeEJ, IUIAHETapHAas MOJEiIb aTroMma,
HYKJIOHHasi MOJEJIb aTOMHOTO Sipa) W yMEHWE TMPUMEHSTh HUX
JUTsl O0BsICHEHUST (PU3UIECKUX TPOIIECCOB

YMeHne oObICHATh (PU3MYECKHE MPOLIECChl U CBOWCTBA TEJN, B TOM
YUCJI€ W B KOHTEKCTE CHUTyalMd IPAKTUKO-OPUEHTHUPOBAHHOIO
XapakTepa, B YaCTHOCTHU, BBIABIISITh NPUYMHHO-CIIEJACTBEHHBIE CBSI3U
U CTPOUTH OOBSCHEHUE C OTIOPO Ha U3YYEHHBIE CBOMCTBA (PU3NYECKUX
SIBJIEHUH, PU3NUECKHE 3aKOHbBI, 3aKOHOMEPHOCTH U MOJIENIN

YMeHue pemarh pacueTHble 3aiaud (Ha Oa3ze 2-3 ypaBHEHMI),
UCIIONIb3Ysl 3aKOHBI M (QOpMyJbl, CBS3BIBAOLIME (PU3HUECKHE
BEJIMYMHBI, B YACTHOCTH, 3alMCHIBATh KPATKOE YCIOBHE 3a/auH,
BBISIBJIATh HEJIOCTAIOUIUE JaHHbIC, BHIOMpATh 3aKOHBI U (POPMYIIBI,
HEOOXOMMbIE JJIsl €€ PEIICHUs, UCIOIb30BaTh CIIPAaBOYHbIC JaHHbIE,
IPOBOJUTH PAacCyYeTbl M OLIEHMBATh PEATMCTHYHOCTH IOJYYEHHOIO
3HaueHUs (PU3NYECKON BEIMUYUHBI; YMEHHE ONPENeNsiTh Pa3MEPHOCTh
(bu3nyeCcKOil BETUYUHBI, MTOTYYCHHON MPU PEIICHUH 3a1a4U

YMeHHe XapakTepu3oBaTb NPHUHLIMIBI  JEHUCTBUS TEXHHUYECKHUX
YCTPOMCTB, B TOM 4YHCIJI€ OBITOBBIX NMPUOOPOB, U MPOMBIILICHHBIX
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TCXHOJOTHYCCKUX IMPOUCCCOB IO MX OIMMCAHHIO, HUCIIOJIb3YyA 3HAHUA
O CBOMCTBax (1)I/ISI/I‘-I€CKHX SIBJICHUM M HCO6XOI[I/IMI>I€ (i)I/ISI/I‘-IGCKI/Ie
3dKOHOMCPHOCTHU

10

YMeHHE  UCIOJIb30BaTh 3HAHUA O  (U3HYECKUX  SBIICHUAX
B IIOBCEIHEBHOM JKH3HH JJII oOecleueHus 0e30IacHOCTH
Ipu OOpameHud C OBITOBBIMH IPUOOpAaMHU W TEXHUYCCKHUMH
YCTPOWCTBAMH, COXpaHEHHUS 3J0POBbS U  COOJIOJACHUS HOPM
DKOJIOTHYECKOTO TIOBEJCHUS B OKPYXKAIOIIEH Cpene; TOHMMaHHE
HEOOXOJMMOCTH TPUMCHCHHS JTOCTHKCHUN (DU3UKA M TEXHOJIOTHH
JUTSL palliOHAIBHOTO TIPUPOIOTIOIB30BAHUS

11

OnbIT moMCKa, NpeoOpa3oBaHUS W MPEJCTaBICHUS HHPOpPMAIUU
(U3UYECKOr0 COAEP)KAHHUS C HCIOJIb30BAaHUEM HWH(OPMAIIMOHHO-
KOMMYHUKATHUBHBIX TEXHOJOTUI;

YMEHHE OLEHUBaTh JOCTOBEPHOCTh IMOJYYEHHOM WH(MOpMALUU
Ha OCHOBE UMEIOLIMXCS 3HAHUM U JIOIIOJIHUTEIIbHBIX HCTOYHUKOB;
YMEHUE UCIO0JIb30BaTh MPH BBINOJTHEHUH YYEOHBIX 33JaHUN HAYYHO-
HNOMYJSIPHYIO JTUTEPaTypy (PU3UYECKOTO COJAEPKAHMS, CIIPABOUYHbIE
MaTepHaJbl, pecypcsl cetu IHTepHeT;

BJaJeHUEe 0a30BbIMHM HaBbIKaMU NpeoOpa3oBaHusi HHGOPMALUH
U3 OJHOM 3HAKOBOM CHCTEMBI B JAPYIYH; YMEHHE CO31aBaTh
COOCTBEHHbIE NHUCHBMEHHBIE W YCTHBIE COOOIICHHMS Ha OCHOBE
uH(pOpMaIMU U3 HECKOJIBKUX HCTOYHUKOB

IlepedeHb 3JIeMEHTOB cOAep:KaHUS, IPOoBepsieMbIX HA OI'D no pusunke

Kon IIpoBepsieMblii 3TIEMEHT COIEPIKAHMS
1 MEXAHUYECKUE ABJIEHUA
1.1 Mexannueckoe aBWKeHHE. MarepuasnibHass Touka. (Cucrema oOTcyerta.
OTHOCUTENBHOCTD IBUKEHUS
1.2 PaBHOMepHOE U HEpaBHOMepHOE ABUKEeHUE. CpenHsis ckopocTb. DopMmyna
JUISL BBIYMCJIEHUS CPEAHEN CKOPOCTH:
S
vV=_
t
1.3 PaBHOMepHOE IPSAMOIMHENHOE JBUKEHUE. 3aBUCUMOCTh KOOPJIMHATHI TEJa
OT BPEMEHU B CIIy4a€ paBHOMEPHOT'O MPSAMOJIUHEUHOTO ABUKEHUS:
x(t) = Xo + Vit.

88



I'padmku 3aBUCMMOCTH OT BPEMEHH AJIsi MPOEKIIMH CKOPOCTH, MPOCKIHH
HNEepEMELICHMs], MyTH, KOOPAWHATHl IPU PaBHOMEPHOM IPSMOJUHEHHOM
JBY>KEHUU

1.4 3aBUCUMOCTh KOOPAMHATHI Te€JIa OT BPEMEHH B CIydae paBHOYCKOPEHHOTO
MPSIMOJIMHEUHOTO IBUKECHUS:
t2
x(t) =x,+vy t+a, - —.
2
DopMyJIbI 11 MPOSKITUHU TIePEMEIIICHHS, TIPOCKIIMHA CKOPOCTH U MPOESKITNH
YCKOPEHHUSI IPU PaBHOYCKOPEHHOM MPSIMOJIMHEHHOM JBUKCHUMU:
t2
s.()=vy, - t+a, - —,
2
v.(H)=v,, +a,-t,
ax(t) = const,
Vax® — Vix® = 2axSx.
I'paduku 3aBUCHMOCTH OT BPEMEHHU ISl IPOCKIIMKM YCKOPEHUS, TTPOCKIIUH
CKOPOCTH, MPOCKIIUU MEPEMENICHUs, KOOPAUHATHI IPU PABHOYCKOPEHHOM
MPSIMOJTMHEWHOM JIBM)KEHUU
1.5 CBoboaHoe nagenune. opMyiibl, onuchiBarole CBOOOHOE MAJEHUE Tella
10 BEPTUKAJIU (ABMIKEHHE TEJIa BHU3 UJIM BBEPX OTHOCUTEIHHO MTOBEPXHOCTH
3emim). I'paduku 3aBUCHUMOCTH OT BPEMEHH IS MPOSKIIUU YCKOPEHUS,
MPOEKIIMM CKOPOCTH W KOOPAWHATHI TPH CBOOOJHOM TMAJCHUM Teja
110 BEPTUKAJIU
1.6 CkopocTh PaBHOMEPHOI'O JBHXKEHHS TeNa IO OKpYyKHOCTH. HarmpasiieHue

CKOPOCTH.
dopMya 71 BEIYUCICHUS CKOPOCTH Yepe3 PAINYC OKPYKHOCTH M ITIEPHUOJT
oOpareHus:

_2mR
—T .

1%

[lenTpocTpeMurenibHOE ycKopenue. HanmpaBieHne eHTpOCTPEMUTEIIBHOTO
yckopenusi. DopMmyia 11 BBIYUCICHUS] YCKOPEHUS:

dopMmyita, CBA3BIBAIONIAS TIEPHO] 1 YACTOTY OOpAICHHUS
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1.7 Macca. [ImotHOCTB BemecTBa. @opmyiia Ju1si BEBIYUCICHUS TUIOTHOCTH:
m
pP=—
%
1.8 Cuina — BektopHas pusnueckast BenuuuHa. CioxkeHue cui
1.9 SABnenne nnepunu. [lepsoiii 3akoH HproTOHA
1.10 | Bropoii 3akoH HeroTOHA:!
F=m-a.
CoHarnpaBleHHOCTh  BEKTOpa YCKOPEHHMsSI Tela M BEKTOpa  CHIIbI,
JNECUCTBYIOIIEH HA TEJIO
1.11 | BzaumopgeiictBue Ten. Tperuii 3akoH HeroTOHAa:
by ==F_,
1.12 | TpeHne nokost U TpeHUE CKOJbKeHUs. DopMya 1 BBIYUCICHHUS MOIYJIS
CHUJIbI TPEHUS CKOJIBKEHUS:
F,=u-N
1.13 | lepopmanus tena. Yupyrue u Heynpyrue aedopmanuu. 3aK0H yIpyrou
nedopmanuu (3akoH ['yka):
F=k-Al
1.14 | BcemupHoe TsroTeHue. 3aKOH BCEMUPHOTO TATOTCHMUS:
F=g.""™
R2
Cuna TsxecTH. Y CKOpEeHUE CBOOOIHOIO MaICHUS.
dopMyia AJ1s BBIYUCIICHUSI CUITBI TSKECTH BOJIM3H MOBEPXHOCTH 3EMITH:
F=mg.
JIBrkenue tutanetr Bokpyr Comuua. IlepBasi kocMuueckass CKOPOCTb.
HesecomocTs u neperpysku
1.15 | Umnynbe Tena — BEeKTOpHas (pu3nyeckasi BeIMYMHa.

p=my

HMItynbsC cuCTEMBI Tell.
N3menenune nmnyibsca. IMmysibe CHitb
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1.16

3aKOH COXpaHEHHUs UMITYJIbCa JUIsl 3aMKHYTOM CHCTEMBI TEJI:

p=m,v,+m,v, =Const.

PeakTtuBHOC JABMKCHHC

1.17

Mexannueckast pabora. @opmyna sl BHIYUCICHUS paOOThI CHIIBL:

A = Fs cosa.

MexaHuueckas MOIITHOCTb.

A
N=_

t

1.18

Kunetnueckas u IMOTCHIMAJIbHAA DHCPT .
CDOpMy.TIa JJIs1 BBIYUCIICHUA KUHETUYECKOM 9HCPIuu:

Teopema 0 KHHETUYECKOWU SHEPTHH.

(DOpMYJIa JJIA BBIYMCIICHUS HOTGHI_[I/IaJIbHOﬁ OHCPI'HUHU TCJIA, IIOAHATOIO HA

3emuieit:

E, = mgh

1.19

Mexannueckas SHEPTUs:

E=E +E,.

3aKOH coxpaHeHusi MexaHudyeckod osHepruu. Dopmyna i
COXpPaHEHHSI MEXAaHUYECKON SHEPTUU B OTCYTCTBUE CUJI TPEHUSL:

3aKOHa

E = const.

[IpeBpanieHre MEXaHUYECKOW SHEPTUHU NTPYU HATMYUU CUIIbI TPEHUS

1.20

IIpocThie MeXaHU3MBI. «30JI0TOE MPABUII0» MEXAHUKH.
Prruar. MoMeHT CUIIBL;

M = FL

VY ciioBue paBHOBECHS phlyara:

Mi+M,+..=0.

[ToaBM>KHBINA U HETIOABUKHBIN OJIOKH.

II0JIE3HasA

KIIJI mpoCThIX MEXaHU3MOB, N~

3aTpadyCHHas
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1.21

JlaBneHue TBEpAOro Tena.
®opmyia 11 BBIYMCICHUS JAaBJICHHUS TBEPAOTO TeNa:

p=_.
S

JlaBnenue raza. AtmocdepHoe AaBiIeHHE.
I'uapocratrueckoe AaBJIECHUE BHYTPU KUJKOCTH.
dopmyia 1Jig BBIYUCIEHUS JABJICHUS] BHYTPU KUIKOCTHU:

P =pgh+ pa,
1.22 | 3akon [lackans. ' mapaBauyueckuid mpecc
1.23 | 3akon Apxumena. @opMyna AJjisl ONPEICIICHUS BBITAUIKABAIONIEH CHUIIBI,
JENCTBYIOLIEH Ha TEJIO, OTPYKEHHOE B )KUJIKOCTh WJIU T'a3:
F Apx. = pg V
VYcnosue nnaBanud Tena. [InaBanue cyioB U BO34yXOIUIaBaHUE
1.24 | Mexanuueckue KojiebaHUsl. AMIUIMTYJa, MEPUOJ U YacTOTa KOJICOaHHIA.
1
®opMyia, CBSI3bIBAIOIAsA YACTOTY U IEPUOJ KoeOanmid: V= _
T
1.25 | Maremarnueckuii W TPYKUHHbIA MasTHUKHU. [IpeBpailenne sHepruu
pU Kos1eOaTeIbHOM JIBHKEHUN
1.26 | 3aryxaronue koaedanus. BeinyxneHHble KoneOanus. PezonaHc
1.27 | Mexanuueckue BOJHBIL. [IpoaoabHbIE U TONIEpEYHBIE BOJIHBIL. [[T1MHA BOITHBI
U CKOPOCTb PacpOCTPaHEHUS BOJIHBI:
A=v-T
1.28 | 3Byk. ' poMKOCTB 1 BbICOTa 3ByKa. OTpakeHHE 3BYKOBOW BOJIHBI HA TPAaHULIE
aByx cpel. H(pa3Byk U ynbTpa3ByK
1.29 | IIpakTuyeckue paboOThI

HN3mepenune cpegHen mI0THOCTH BEIIECTBA; apXUMEIOBOM CHUIIBI; dKECTKOCTH
NPY>XKUHBL, KOd(PPHUILIMEHTa TPEHUSI CKOJIbKEHUS; paOOThI CHUJTbI TPEHUS, CHITBI
YOPYTOCTH; CPETHEH CKOPOCTH JBIKEHUS OpyCKa 110 HAKIIOHHOM MJIOCKOCTH;
YCKOpeHHUsi OpycKa MpW JNBWKCHHH IO HAKJIOHHOW IJIOCKOCTH; YaCTOTHI
U Tepuoja KojieObaHW MaTeMaTHYeCKOTO MasTHHKA; YacTOThl M Tepuojaa
KoJieOaHWil TPYKUHHOTO MAasTHUKA; MOMEHTa CHWJIbI, JIEUCTBYIOIIETO
Ha pbluar; paboThl CWIBl YNPYrOCTH MPHU MOJBEME Ipy3a C IMOMOIIBIO
HETOJBI)KHOTO OJIOKa; padOThl CHJIBI YIPYrOCTU MPU TOABEME Tpy3a
C TIOMOIIBIO MTOABMKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXUMEIOBON CUJIBI OT 00BbEMa MOTPYKEHHON
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YacTH TeJla U OT IUIOTHOCTH KUJKOCTH; HE3aBUCHUMOCTU BBITAJIKMBAIOIIEH
CUJIBI OT MAacChl TE€Ja; CHJIbI TPEHHUS CKOJBXEHHUSI OT CUJIbl HOPMAJIBHOTO
JaBJICHUST W OT poJa MOBEPXHOCTH; CHJIBl YIPYTOCTH, BO3HUKAIOIICH
B IIPYXKUHE, OT CTeNeHU AedopMaliy Npy>KUHbL, YCKOPEHUs! OpycKa OT yriia
HaKJIOHA HaIpaBJsIoNmel; mepuoaa (YacTOThl) KoJeOaHWUH HUTSIHOTO
MasiTHUKa OT JIJIMHBI HUTH; TEPHOJa KOJIEOAHUW MPYNKUHHOTO MasiTHUKA
OT MAacChl Tpy3a M XKECTKOCTH TMPYKUHBI; UCCIEAOBAHUE HE3aBUCHUMOCTH
nepuojia KojaeOaHuii HUTSHOTO MasiTHUKA OT MacChl Tpy3a.

[IpoBepka yca0BuUsl paBHOBECHSI phluara

1.30

Pu3snyeckue SABJICHUSA B IIPUPOJE: NPUMEPHI ABWKEHHUS C Pa3IMYHBIMU
CKOPOCTSIMH B JXMBOW W HEKHMBOM NPUPOJE, IAEHUCTBUE CHUJIBI TPECHUS
B IIPUPOJE U TEXHUKE, IPWINBBI U OTIIUBBI, JBH)KEHHE IIaHEeT COJIHEUYHON
CHUCTEMBI, PEAaKTUBHOE [BWKEHHE JKMBBIX OpPraHW3MOB, PbIYarud B TeEJE
YeJI0BEKa, BIUSHUE aTMOC(EPHOTO TaBJICHUS Ha )KUBOUW OpraHu3M, IJIABAHKE
pBIO, BOCHpUATHE 3BYKOB >KMBOTHBIMHU, 3€MIIETPSICEHHE, CEMCMHMUYECKUe
BOJIHBI, [lyHAMH, X0

1.31

TexHHUeCKHEe YCTPOMCTBA: CIUAOMETP, JATUHMKH TOJOKCHHS, PacCTOSHUS
U YCKOpPEHUS, JHUHAMOMETD, MOJIIUIHUKH, PAKETHI, PbIYar, IOIBUKHBINA
W HEIOJBVOKHBIN OJIOKH, HAKJIIOHHAs IUIOCKOCTh, MPOCThIC MEXaHU3MBI
B OBITy, COOOMIIAIOIMUEcs  COCYIbl, YyCTPOWCTBO  BOIOIPOBO/IA,
THJIPaBIMYECKUN TMPECC, MAaHOMETP, OapoOMETp, BBICOTOMED, MOPIIHEBOM
HAcoC, apeoMeTp, OXOJIOT, HCIOJIb30BaHHE YIBTPa3ByKa B  OBITY
U TCXHHUKE

TEIIIOBBIE ABJIEHUA

2.1

OCHOBHBIC TIOJIOKEHUSI MOJICKYJISIPHO-KHHETHYECKON TEOpUU CTPOCHUS
BeliecTBa. Mojenu TBEpAOro, >KUJIKOTO U Ta3000pa3HOTO COCTOSIHUMN
BemecTBa. Kpucrammuyeckue u aMmopgHbIe Tena

2.2

JBuwkenne dyactuil BemiectBa. CBA3b CKOPOCTHM  JBMKEHHUS YaCTHI]
¢ Temneparypoid. bpoynosckoe nuxenue, Auddy3us

23

CmauuBaHue 1 KallMJJIAPHBIC SABJICHUSA

24

TemnoBoe paciupCHUC U CKATUC

2.5

TennoBoe paBHOBECUE

2.6

Buytpennsisa sneprusi. Pabota u Teruonepeaada kak criocoObl H3MEHEHUS
BHYTPEHHEWN YHEPIUU

2.7

BI/II[BI TCILIONICPCAAYN . TCIIIOIIPOBOAHOCT, KOHBCKIUSA, U3JTYUCHHUC

2.8

HarpeBanne wu oxnaxzaenue ten. KommdecTtBO TeIIOTHL. Y enbHas
TEIUIOEMKOCTb:
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Q=cm(tz —t)

29 3aKOH COXPAaHEHHMSI SHEPTHH B TEIUIOBBIX MTpoLieccax. Y paBHEHUE TEILIOBOTO
Oananca:
Q+Q+..=0
2.10 | Hcnapenue u koHAeHcanus. MI3MeHeHHe BHYTPEHHEN 3HEPIUU B IIpoLiecce
WCIIApEHUS] M KOHJeHcanuu. KumeHwe XuOKoCTH. YaenbHas TeIuloTa
napooOpazoBaHMsL:
L=="
m
2.11 | BmaxxHocTs BO31yXxa
2.12  |IlnmaBmeHne w KpucTauM3anus. FI3MeHeHue BHYTPEHHEW SHEpPIruu
IIPY TUIABJICHUH U KPUCTAJUIM3ALUU. Y I€JIbHAs TEIJI0TA IJIaBICHUS:
A="_
m
2.13 | BHyTpeHHsS 3HEpPrusl CrOPaHHs TOIUIMBA. Y JAEJIbHASI TEIJIOTa CTrOPAHMUS
TOIUIUBA!
qg=—
m
2.14 | Ilpunuuns! paboTsl TeruoBbix Asuratenei. KI1/ TemoBoro apuraresns
2.15 | IlpakTudeckue paboThI
WN3mepenne  yaenpHOM  TEIUIOEMKOCTH — METAUIMYECKOrO0  LUIMHAPA,
KOJINYECTBA TEIUIOTHI, ITOJYYEHHOIO BOJOW KOMHATHOM TEMIIEPATYPHI
(PMKCUPOBAaHHOM Macchl, B KOTOPYIO OMNYILIEH HAarpeTblii LHIUHAID;
KOJIMYECTBA TEIJIOTHI, OTIAHHOIO HATPETHIM LIWJIMHIPOM, MOCIIE ONyCKaHUs
€ro B BOJAYy KOMHAaTHOW TeMIIEpPaTypbl; OTHOCUTEIBbHON BIAKHOCTH BO31yXa;
YAEJIBbHON TEMJIOTHI IUIABJICHHUS JIBJA.
HccnenoBanne U3MEHEHHs TEMIIEPATYPbl BOABI ITPU Pa3IMYHBIX YCIOBHSIX;
ABJICHUSl TEIUIOOOMEHA NpPHU CMEIIMBAHUM XOJIOAHOM W TOpsSYe BOJBI;
IIPOLIECCA UCTIAPEHUS
2.16 | ®usnyeckue ABICHHS B  IPUPOJE: TOBEPXHOCTHOE  HATSHKECHUE
Y KalWUIIPHBIE SIBJIEHUS B MPUPOJE, KPUCTAIUIBI B NPHUPOJAE, U3ITyUEHUE
Connia, 3amep3aHue€ BOJIOEMOB, MOPCKHE Opu3bl; 00pa3oBaHHE POCHI,
TyMaHa, UHesl, CHera
2.17 | TexHuueckue yCTPOWCTBA: KalWUIAPbl, MPUMEPHI  HCIOJIb30BAHUSA

KPUCTAJJIOB, UJKOCTHBIA TEPMOMETpP, NATYUK TEMIIEPATyphbl, TEPMOC,
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CHUCTEMa OTOIUICHHS JOMOB, THTPOMETPHI, IICUXPOMETP, NapoBas TypOHuHa,
JIBUTaTeJIb BHYTPEHHETO CrOPAaHMS

OJIEKTPOMAT'HUTHBIE ABJIEHUA

3.1

Onextpuzanus Tei. /[Ba Bua 3NeKTpUUYECKUX 3aps 0B

3.2

B3aumogeiicTBue 3apsbkeHHbIX Tell. 3akoH Kynona

33

3aKoH COXpPAaHCHHU:A SJICKTPUICCKOI'O 3apsiaa

34

Dnektpuyeckoe nojie. HampsikeHHOCTh 3iekTpudeckoro mnoss. [MpuHiun
CYTIEPIIO3UIINU STIEKTPUUECKUX MOJieH (Ha KaYeCTBEHHOM YPOBHE)

3.5

Hocuremmn QJICKTPHUUYCCKUX  3apAOd0B. HeﬁCTBHG QJICKTPHUYCCKOI'o II0JIA
Ha JJICKTPHUYCCKUC 3apAabl. HpOBOI[HI/IKI/I U JUSJICKTPUKH

3.6

ITocTOSTHHBIN JEKTpUYECKUI TOK. J[eMCcTBUS 3ieKTpruueckoro Toka. Cumia
Toka. Hanpsioxenue.

=7
t

3.7

DIeKTpUYECKOE COMTPOTHUBIICHUE. Y IEIbHOE DIIEKTPUIECKOE COMPOTUBIICHUE:

gt
S

3.8

3akoH OMa 15 yyacTKa 3JIEKTPUUECKOM LIeTH:

3.9

[TocnenoBarenbHOE COCTUHEHUE MPOBOTHUKOB:

I] :IZ;U:U] +U2;R=R1 +R2.
HapaHHeHBHOC COCINHCHUC HpOBOI[HI/IKOB paBHOFO COHpOTI/IBHeHI/Iﬂ:

R
U=U:I=1+1;:R=",
1 2 1 2 2

CwmelanHble COeAMHEHUS TPOBOIHUKOB

3.10

PaboTa 1 MOIIIHOCTB 3JIEKTPUYECKOTO TOKA.

A=U-1-P=U"1

3.11

3akoH />xoyns-Jlenna:

Q=I*"-R-t
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3.12

OneiT Opcrena. MarHuTHOE 1OJIE€ NMPSMOI0 MPOBOJHHMKA C TOKOM. JIMHHMH
MarHATHOW MHIYKIUU

3.13 | MarHuTHO€E MOJI€ MOCTOSIHHOIO MarHuta. B3anmMoaencTBrue MOCTOSHHBIX
MarHuTOB

3.14 | JlelicTBHe MarHUTHOTO IOJIs1 HA TPOBOJIHUK C TOKOM

3.15 OnbiThl @apajed. SABIeHUE 2JIEKTPOMAarHUTHON MHAYKIUU. [IpaBuiio JleHna

3.16 | [IpakTudeckue pabOThI
N3MepeHne SIEKTpUYECKOTO CONPOTHUBICHUS PE3UCTOPA; MOIIHOCTH
AIEKTPUUYECKOTO TOKA; pabOThI SJIEKTPUUECKOTO TOKA.

HccnenoBanne 3aBUCHUMOCTH CHUJIbI TOKA, BO3HUKAIOLIETO B MPOBOJHUKE
(pe3ucTophl, JaMIIOYKa), OT HaNpsHKEHUS Ha KOHIAX MPOBOJHUKA;
3aBUCHUMOCTH COMNPOTUBJIICHUS OT JUIMHBI TMPOBOJHUKA, IUJIOMIAJAN €T0
MONEPEYHOr0 CEYEHUS U YAECITBHOTO COTPOTUBIICHUS.

ITpoBepka MpaBUIIa TUTSt AIEKTPUYECKOTO HaIpsKEHUS
MpU MOCTETOBATEIbHOM COCIMHEHUU TMPOBOJHUKOB; MpaBWia JJIsl CHUIIbI
ANEKTPUYECKOTO TOKAa MpH NapajlieIbHOM COEIWHEHUU IPOBOAHUKOB
(pe3ucTOophI U JTAMITOYKA)

3.17 | ®usuyeckue SBJICHUS B MPUPOJE: IIEKTPUUECKHE SIBICHHS B aTrMocdepe,
ANIEKTPUYECTBO JKUBBIX OPTraHU3MOB, MAarHUTHOE TIOJie 3emid, peid
MOJIOCOB, POJIb MAarHUTHOTO TOJISI JUIsl JKU3HU Ha 3eMiie, MOJSIpHOE
CUSIHUE

3.18 | TexHHUYECKHE YCTPOWCTBA: ANEKTPOCKOII, aMIIEPMETP, BOJBTMETP, PEOCTAT,
CYETYUK JJIEKTPUUYECKOM HSHEPruu, IJIEKTPOOCBETUTEIbHBIE MPUOOPHI,
HarpeBaTeIbHbIC AIEKTPONTPUOOPHI (mpumepsl), AJIEKTPUUYECKUE
NPEAOXPAHUTENHN, JIEKTPOMArHUT, 3JEKTPOABUraTeNlb MOCTOSIHHOTO TOKAa,
reHepaTop MOCTOSHHOTO TOKa

3.19 | DnekTpomarauTHble BOJHEI. [IIkana sneKTpOMarHuTHBIX BOJIH

3.20 | JIyueBast moneinb cBeta. [IpsiMonuHeliHOE pacipoCTpaHEHUE CBETA

3.21 | 3akoH otpaxkeHus ceta. [lnockoe 3epkaino

3.22 | IIpenomieHue cBeTa. 3aKOH MPEJIOMIICHUS CBETA

3.23 | llucniepcus cBera

3.24 | JIunza. Xon nyued B inH3e. POKYCHOE pacCTOSHUE JIMH3BI. OnThyeckas
CHUJIa JIMH3BIL:

D=1/F
3.25 |I'nma3 kak ontuueckas cucrema. Ontuyeckue npudopsbl
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3.26

[IpakTrueckue paboThI

W3mepenne onTHYeCcKoi CUITBI COOMpArOIIei JINH3BI; (POKYCHOTO PACCTOSHHUS
cobuparomield JuH3BI (IO CBOHCTBY paBEHCTBA pa3MEpOB NpeaMeTa
U W300paKeHWs, KOorja TpeaMeT pacloJIOKeH B JBOWHOM (okyce),
MoKa3aTeJs MPEJIOMIICHHUS CTEKJIA.

HccnemoBanne CBOWCTBA HM300paKEHUsS, TMOJYYCHHOTO C IOMOIIBIO
coOuparolen JUH3bL, K3MEHEHHS (POKYCHOTO PACCTOSIHUSA IBYX CIOKEHHBIX
JIMH3; 3aBUCUMOCTHU YTJIa MPETOMIICHHS CBETOBOTO JIyda OT YIJIa MMaJeHUs
Ha TPaHMIIE «BO3AYX — CTEKIIO»

3.27 | ®usnyeckue sABIEHUA B npupone: 3atMeHus CosHna m JIyHbI, nBeTa Tell,
ONTHYECKHE ABJICHUs B aTMocdepe (11BeT Heba, pedpakiusi, paayra, MUPax)

3.28 | Texuuuyeckue ycTpOWCTBa: OYKH, MEPUCKOI, (oToammapar, ONTUYECKHE
CBETOBO/IBI

+ KBAHTOBGLIE ABJIEHUA

4.1 PangnoaktuBHOCTh. Anb(a-, Oera-, raMma-usnydenus. Peakuun anbga-
u OeTa-pacmnaja

4.2 OneiTel Pezepdopaa mo paccesnuro anbda-yactuil. [lnanerapHas mojaenb
aToma

4.3 CocraB atomHoro siapa. M3otorsl

44 [Iepuon nomypacraga aTOMHBIX sI€p

4.5 SnepHble peakiuu. 3aKOHBI COXPAHEHUS 3apsAI0BOTO U MAaCCOBOT'O YHCEN

4.6 dusnueckre SBICHUS B TMPUPOJIC: €CTECTBEHHBIM pPaJIMOaKTUBHBINA (OH,
KOCMUYECKHE JIy4YH, PAJUOAKTUBHOE H3JyYEHUE IMPUPOIHBIX MUHEPAJIOB,
NEUCTBUE PATMOAKTUBHBIX M3JIyYEHUN HA OPTAHU3M YEJIOBEKa

4.7 TexHuyecKkue yCTpOWCTBA: CHEKTPOCKON, WHAMBHUAYAJIbHBIA JIO3UMETD,

kamepa BuiibcoHa, siiepHasi SHEpreTHKa
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