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INOACHUTEJIBHAS 3AIINCKA

[IporpamMa 1o ¢u3KMKe Ha YpOBHE OCHOBHOIO OOIIero OOpa3oBaHMs COCTaBlieHa Ha
OCHOBE TTOJIOKEHUH 1 TpeOOBaHUHN K pe3ysbTaTaM OCBOCHHS Ha yIiIyOJEHHOM YPOBHE OCHOBHOM
obOpasoBarenbHOl Tporpammbl, TpexactaBieHHbx B DPI'OC OO0, a Takke ¢ ydérom
GbenepanbHOi paboueil mporpammbl BocnuTaHus M KoHuenuuu npenojaBaHus ydeOHOTO
npeaMera «Pusuka.

Conepxanue mporpaMmbl 1Mo (U3MKE HAMPABICHO Ha YJIOBICTBOPEHHE MMOBBIIMICHHBIX
3alpocoB O0YyYarOIIMXCsl, CTpEMIUXCs K Oosee TiIy00KOMYy OCBOCHMIO (PM3MYECKUX 3HAHUH, U
Ha (opMupOBaHME €CTECTBEHHO-HAYYHOM I'paMOTHOCTH oOydarouuxcs. B mporpamme mno
¢u3uKe yUUTHIBAIOTCS BO3MOXHOCTH Y4eOHOTrO mpeamera B peanmsanuu TpedoBanuii ®I'OC
OOO k nuaHupyeMbIM JUYHOCTHBIM U METAlpEeIMETHBIM pe3ysibTaTaM OOYy4YEeHMs, a TaKKe
MEXIIPEIMETHbIE CBSI3U €CTECTBEHHO-HAy4YHBIX Y4YEOHBIX IMPEIMETOB Ha YPOBHE OCHOBHOIO
o0mero oOpa3oBaHUsI.

[Iporpamma 1o ¢u3MKE yCTaHABIMBAET pacHpeAesieHre ydyeOHOro MaTepualia 1o rojam
o0yueHusi (1Mo Kjaccam), NpeajaracT MPUMEPHYIO TOCIEAOBATEIIBHOCTh HM3YYCHHUS TEM,
OCHOBAaHHYK0 Ha JIOTMKE pa3BUTHUS NPEAMETHOIO COJCpXKaHHUA M y4€Te BO3PACTHBIX
0COOCHHOCTEH 00yYarOIINXCS.

[Tporpamma no ¢usuke pazpaboTaHa ¢ HEIbIO OKA3aHUS METOAMYECKONW MTOMOIIN YUUTEIIO
B CO3/IaHUU paboyeil MporpaMmsl 10 y4eOHOMY MPEIMETY .

®dusmka gBISETCS CUCTEMOOOPa3yIOIUM JUIsl €CTECTBEHHOHAYYHBIX YUEOHBIX MPEIMETOB,
MOCKOJIbKY (pU3MUECKUe 3aKOHBI JIeKAaT B OCHOBE INPOLIECCOB U SIBJICHUH, M3y4aeMbIX XUMHEH,
Ouosnorueii, actpoHoMHueld U Qu3ndeckoil reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYUYHYIO
KapTUHY MUpa, IMpeAocTaBiseT HauOojee siCHble OOpas3lbl MPUMEHEHHsS HAay4dHOIo MeToja
MO3HAHUS, TO €CTh CII0C00a MOTYUYeHUs JOCTOBEPHBIX 3HAHUI O MUE.

OpnHa M3 IVIaBHBIX 337a4 (U3MUECKOro o0pa3oBaHMs B CTPYKType oOuiero oOpa3oBaHUs
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAyYHOM TIPaMOTHOCTM M HHTEpeca K Hayke Yy
o0yyJaronuxcs.

N3yuenne @u3nku Ha yriayOJEHHOM YypOBHE MpenarojiaraeT YBEPEHHOE BIIAJICHUE
CJIEYIOIIMMH KOMIIETEHTHOCTSIMH, XapAKTEPU3YIOLMMHU €CTECTBEHHOHAYYHYIO IPAMOTHOCTB:!

HAy4YHO OOBSICHATD SBJICHUS;

OLICHMBATh U MOHUMATh OCOOEHHOCTH HAYYHOI'O UCCIIE/IOBAHMS;

MHTEPIIPETUPOBATh JaHHBIE U MCIOJIb30BaTh HAYUYHBIE J10KA3aTEIbCTBA JUISl MOJYyYEHUS
BBIBOJIOB.

[lenn u3yueHuss (U3NKUA HAa YpOBHE OCHOBHOTO OOIIETO0 OOpa30BaHUS OMNpPENEICHBI B
Konnenmnuu npenonaBanus yyeOHoro npenMera «®usuka» B 00pa3oBaTEIbHBIX OPraHU3ALMIX
Poccuiickoit ®enepanuu, peaqu3ylOmUX OCHOBHBIE 00I€00pa3oBaTeNbHbIE MPOTrPAMMBL,
yTBep)kAEHHON pemenneM Komernn MununcrepctBa npocselieHust Poccuiickoit denepannn
(mpotokoin ot 3 gexadbps 2019 r. Ne [1K-4BH).

[enu n3yyeHus: U3UKU Ha YrIyOJIEHHOM YPOBHE:

pa3BUTHE HMHTEpeca U CTPEMJICHHS OOYYaroIMXcs K HAayYHOMY H3YYEHHUIO TNPHPOJIBL,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE TPEACTABIEHUH O HAy4YHOM METOA€ TMo3HaHUs U  (GOPMUPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPYKAIOIUM SIBJICHUSM;



(dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHMS KaK pe3yjbTaTa M3yYEHHsS OCHOB CTPOEHUS
MaTepuu U GyHIaMEHTAILHBIX 3aKOHOB (PU3UKH,

dopmupoBaHHEe YMEHUN MPUMEHATH (PU3NUECKUE 3HAHUS U Hay4HbIC JOKA3aTeIbCTBA IS
0OBSICHEHUS OKPYIKAIOIINX SBJICHUIA;

(dopMHpoBaHUE NPEACTaBICHUNH O poin (U3UKU A Pa3BUTHS JIPYT'HX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIA;

pa3sBUTHE TPEJACTABICHUI O BO3MOXHBIX cdepax Oyaymeld mnpodeccuoHaTbHON
NeSITeIbHOCTH, CBSA3aHHOW ¢ (DM3MKOHM, IMOATOTOBKA K JajbHEUIIEMy OOYYEHHIO B STOM
HalpaBJICHUY;

(dopMHpOBaHKE FOTOBHOCTH K JajIbHEHIIEMY U3y4eHUIO (pU3UKKM Ha yriTyOlnEHHOM YpOBHE
B PaMKaX COOTBETCTBYIOMIMX MpouiIei 00ydeHHs Ha yPOBHE CPEAHETO 001Iero oopa3oBaHusl.

JocTmwkeHnne STHX 1enell mporpamMmbl 1o (U3MKe Ha YpPOBHE OCHOBHOTO OOIIEro
0o0pa3oBaHus 00ecleunBaeTCsl pellieHUEeM CIIEAYIOLINX 3a1au:

npuoOpeTeHne 3HaHUM O JUCKPETHOM CTPOCHMM BEIECTBA, MEXaHWYECKHX, TEIJIOBBIX,
AIIEKTPOMArHUTHBIX U KBAHTOBBIX SBJICHHSIX;

npruoOpeTeHne yMEHUH aHAIM3UPOBATh M OOBICHATH (PU3MUECKUE SBICHHS HAa OCHOBE
U3yYEHHBIX (PU3NYECKUX 3aKOHOB M 3aKOHOMEPHOCTEH;

OCBOCHME METOJIOB PEIICHUs pacUETHBIX U KaUECTBEHHBIX 3a/]a4, TPeOYIOLINX CO3AaHus U
UCTIOJIB30BaHUST (PH3MUECKUX MOJENEH, BKIIOYas TBOPYECKHME W MPAKTUKO-OPHEHTHUPOBAHHBIC
3a]1a4u;

pa3sBUTHE HUCCIIEAOBATEIbCKUX YMEHHUH: HAOIIOAaTh SBJICHUS U HM3MEpATh (U3NUECKue
BEJIMYMHBI, BBIABUIaTh THIOTE3bl U IMpe/ularaTh SKCHEPUMEHTAIbHbBIE CIIOCOOBI MX MPOBEPKH,
IUTAHUPOBaTh W TIPOBOJMTH OIBITHI, SKCIEPUMEHTAJIbHBIE WCCIEIOBAaHUS, aHAIN3UPOBATH
MIOJTyYCHHBIE JAHHBIC U JIeNaTh BHIBOJIBI,

OCBOCHME MpHEMOB palboThl ¢ uHpOpMauuell (U3NYECKOro COJAEpXKaHMS, BKIIOYAst
UHPOPMALIUI0O O COBPEMEHHBIX JOCTHXEHHMAX (U3MKHU, HHTEpHpeTanuss U KpPUTUYECKOe
OlICHMBaHHE NH(OPMALINN;

3HAKOMCTBO €O c(epamu mpodecCHOHATBHON NeATeTbHOCTH, CBSI3aHHBIMU C (PU3UKOU, U
COBPEMEHHBIMU TEXHOJIOTHSIMU, OCHOBAHHBIMHU Ha JOCTHKEHUSIX (PU3NUECKOM HAyKH.

Ha wu3yuyenue ¢usuku (yrinyOnéHHbI ypoBeHb) Ha YpOBHE OCHOBHOIO OOILEro
oOpazoBanus oTBoauTcs B 7 kiacce — 102 yaca (3 yaca B HeIeNm0).



COJAEP)KAHUE OBYYEHUA
7 KJIACC

Paznen 1. ®usuka u e€ posib B MO3HAHUHU OKPYKAKOIEr0 MUPa.

®uznka — HayKa 0 Ipupojie. SBneHus: Npupoabl (3MEMEHTH COAEPKAHUS, BKIIOYAIOIINE
MEXIpPEAMETHbIE CBsI3U). DU3MUECKUE SBICHUSA: MEXaHUYECKHUE, TEIJIOBBIE, JJIEKTPUUYECKUE,
MarHuTHBIE, CBETOBbBIE, 3BYKOBBIE.

Ouznyeckue BeauUuuHbL. PazMepHocTs. Eaunuibl ¢usnueckux BenuuuH. M3mepenue
busznueckux BenuuuH. OtaioHbl. Pusnueckue npudopsl. llena npenenus. IlorpeniHocTh
u3mepenuii. [lpaBuna Oe3omacHoro Tpyaa mpu pabdore ¢ JabopaTopHBIM 000pPYIOBAHUEM.
MexnyHapoaHast cuctema enuHul. [lepeBoa BHecHcTeMHBIX enHUL B eAuHULbI CH.

Kak ¢usuka m apyrue ecrecTBEHHbIE HAayKd H3ydaroT mpupoay. EcTecTBeHHO-HAyUYHBIH
METOJl TO3HaHWs: HaOJIOJeHHE, MMOCTAHOBKA HAyYHOTO BOINPOCA, BBIIBIKEHUE THUIIOTES,
OKCIEPUMEHT TI0 TIPOBEPKE THUMOTE3, OOBsACHEHHWE HaOmomaemMoro spieHus. Onucanue
(bu3nYECKUX SIBICHUHN C IIOMOILBIO MOJEIEH.

Hemoncmpayuu.

MexaHnuyeckue, TEIIOBbIE, SJIEKTPUUECKHE, MAaTHUTHBIE, CBETOBBIEC, 3BYKOBBIC SIBJICHUSI.

®dusnyeckue MpuOOpbl U TPOLEIypa MPSAMBIX HU3MEPEHHUM aHAJIOTOBBIM U IU(POBHIM
npubopom.

Jlabopamopuwvie padbomot u onvimeol.

OmnpezneneHue LeHbI JIIEHUS KalIbl U3MEPUTEIBHOT0 MpUbdopa.

N3mepenne paccTOsSHUAN.

N3mepenne miomiaau u 06bémMa. MeTo maneTk.

W3mepeHnne BpeMeHH.

N3mepenue 06bEMa KUAKOCTH U TBEPAOTO Tea.

Omnpenenenue pazmMepoB MaibIX Teld. MeToJ psiioB.

[IpoBenenue wuccieqoBaHUsl MO TPOBEPKE THIOTE3bl: JAIBHOCTh IMOJETA IIApUKA,
MYLIEHHOTO TOPU30HTAIBHO, TEM 00JIbIlIe, YeM OOJIbIle BBICOTA ITyCKa.

Pasnen 2. [lepBoHavaabHbIe CBeIeHUS 0 CTPOEHHH BelleCTBA.

CrtpoeHue BelecTBa: aTOMbI M MOJIEKYJIbI, UX pa3Mepbl U Macchl. OMBITHI, JOKA3bIBAIOIINE
JUCKPETHOE CTPOCHHE BELIECTBA.

JIBukeHune uacTul] BemiecTBa. CBsI3b CKOPOCTH JBHKEHHMS 4YacTUL[ C TEMIIEPaTypOM.
BpoyHnoBckoe asmwxkenue. [uddysus. BzaumoseiicTBue dYacTul] BeIIeCTBA: MPUTSIKEHHUE U
OTTaJIKUBaHUE.

ArperaTHbple COCTOSIHMSI BEILIECTBA: CTPOEGHHME Ta30B, IKUAKOCTEH U TBEPABIX
(KpUCTaINIMYeCKuX) Teld. B3amMocCBsA3b MeXIy CBONCTBAMH BEIIECTB B PAa3HBIX arperaTHBIX
COCTOSIHUSIX M MX aTOMHO-MOJIEKYJISIPHBIM cTpoeHueM. OCcOoOEHHOCTH arperaTHbIX COCTOSIHUN
BOJIBI.

Hemoncmpayuu.

Habmtonenne OpoyHOBCKOTO JIBHXKEHUS.

Hab6monenue nuddysun.

Habmionenue siBneHUM, OOBSCHSIOMMXCS NPUTSHKEHUEM WM OTTaJIKMBAaHUEM YaCTHUIL
BEIIIECTBA.



Jlabopamopuwvie padbomot u onvimol.

OreHka auamMerpa atoma METOAOM PSIIOB (C UcToyib3oBanueM (hoTorpaduwii).

OnBITHI O HAOJIOICHUIO TETUIOBOTO PACIIUPEHHUS Ta30B.

OnbIThI 110 OOHAPYKEHUIO ACHUCTBUS CHUIT MOJIEKYJISIPHOTO MPUTSKEHHUSL.

Pa3nen 3. /IBM:keHHMe U B3aUMO/ieilicTBUE TeJl.

Mexanuueckoe nBwxkeHue. Ilyte u nepememenue. PaBHOMEpHOE M HEpaBHOMEpPHOE
nerkeHre. CBOOONHOE TMaJeHUE KaKk MpUMEp HEPaBHOMEPHOTO MABMKEHUS Teln. CKOpOCTb.
Cpenusist CKOpOCTh IPY HEPABHOMEPHOM JIBIXKCHUH. Pacu€r myTu u BpeMeHU JABUKCHUSI.

['paduku 3aBUCMMOCTEN BENUYMH, ONUCHIBAIOIIMX JABMKeHHE. OOmue noHsATHsS 00
OTHOCHUTEJIbHOCTH ABMKEeHUS. Cl10’)KeHHEe CKOPOCTEN IS TeJ, IBHXKYLIUXCSl MapajuIesIbHO.

SlBnenve wHepnuu. 3aKOH WHEpUUHU. B3aummonelcTBHe TeNl KAk NPUYMHA W3MEHEHUS
CKOPOCTH JBWXEHUsI Tel. Macca Kak Mepa MHEPTHOCTHU Tella B MOCTYIMATEIbHOM JBHXKCHUH.
[TnotHOCTH BemiecTBa. CBsI3b MIIOTHOCTU C KOJMYECTBOM MOJIEKYJI B €IUHUIE 00BhEMA BEIIEeCTBA.
Cwmecu u ciiaBbl. [ToBepXHOCTHAS U TMHENHAS IIOTHOCTb.

Cwia kak XxapakTepuctuka B3ammojercTBus Ten. Cuna ymnpyroctd u 3akoH ['yka.
N3mepenne cuibl ¢ MOMOIIBIO JUHAMoOMeTpa. fIBieHHe TATOTeHHs W cuia Tsokectu. Cuna
TSKECTU Ha Jpyrux IiaHerax. Bec tema. HeBecomocth. CiiokeHUE CHII, HAPABJICHHBIX I10
onHOU npsiMoil. PaBHozeilcTBytomas cui. Cuna TpeHus. TpeHue CKOJIbKEHUSI U TPEHUE MOKOS,
BSI3KO€ TpeHHUe. TpeHue B MpUpoJie U TEXHUKE.

Hemoncmpayuu.

Habmoienue MexaHu4ecKoro JBUKECHHS Teja.

N3mepenne ckopoCcTu MPSIMOJIMHEMHOTO IBUKEHHUS.

Habnronenune siBjaeHs] UHEPIUH.

Hab6monenne n3smMeHeHus: CKOPOCTHU MPU B3aMMOJICHCTBUH TEJL.

CpaBHeHHME Macc MO B3aUMOJEIHCTBUIO TEll.

CroxeHue cuil, HalpaBJIE€HHBIX 110 OJTHON IPSIMOM.

Jlabopamopmnwvie padbomut u onvimol.

OrmpeziesieHe CKOPOCTH PAaBHOMEPHOTO JBWKEHHUS (IIapuKa B IKUIKOCTH, MOJEIH
AIIEKTPUYECKOTO aBTOMOOWJIS M TaK Janee).

Onpenenenue cpeaHel CKOPOCTH CKOJbXKEHHs Opycka WM IIapuKa IO HaKIOHHOM
MJIOCKOCTH.

Ornpezenenne mIoTHOCTU TBEPJOTO Tea.

OnBITHI, JEMOHCTPHUPYIOIIME 3aBUCUMOCTh pacTsKeHUs (aedopMaiinu) MPYKUHBI OT
MPUIOKEHHOMN CHIIBI.

OMBITBI, TEMOHCTPUPYIONTNE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHHUS OT CHUJIbI JTaBJICHHS
1 XapaKTepa COMPHUKACAIOIINXCS MTOBEPXHOCTEH.

Pasnen 4. /laBiienue TBEpPABIX TeJl, :KUAKOCTEH M ra3oB.

Hasnenue. Cuna nasienusi. CriocoObl YMEHBIIICHHS] U yBEIWYCHUS AaBieHus. [laBieHue
rasza. 3aBUCUMOCTb JIaBJICHUsI Ta3a OoT o0bEMa U Temmepatypsl. [lepenada naBneHust TBEPABIMU
TeJIaMH, )KUJAKOCTAMH U razamu. 3akoH [lackans. [[THeBMaTH4yeckre MalluHBbI.

3aBUCHMOCTh JIaBIIEHUS JKUIKOCTH OT TIIYOMHBI TOTPYXEeHUSA. [ HapocTaTuyecKuit
napagokc. Coolmaromuecs: cocyapl. ['napaBnnyeckue MexaHu3mbl. Mcmonb30BaHnE BBICOKHX
JIaBJICHUH B COBPEMEHHBIX TEXHOJIOTUSAX. Y CTPOMCTBO BOJOIIPOBOA.



AtMocdepa 3emnu u atmochepHoe namienue. [IpuunHBI CylIeCTBOBAaHUS BO3TYIIHOM
obonouku 3emmmm. Onbir Toppuyermnu. M3mepeHue arMocepHOTO IaBICHHUS. 3aBUCUMOCTH
aTMOC(EepHOTo JaBJICHUS OT BBICOTHI Haja YypoBHeM Mops. Ilpubopbl ans u3MepeHus
aTMoc(hepHOTro JaBICHMS.

JleiicTBHE )KUKOCTH U ra3a Ha MOrpyXEHHOE B HUX Telo. BriTankuBaromias (apxuMe0Ba)
cuia. 3akoH Apxumena. YCIOBHE BO3HMKHOBEHHUS BBITAJIKUBAIONICH (apXUMEIOBOW) CHIIBI,
noarekanue. [1nasanue Ten. Bo3ayxomiaBanue.

Hemoncmpayuu.

3aBUCUMOCTB JaBJIEHUS I'a3a OT TEMIIEPATypBhI.

Ilepenaya naBneHuUs KUIKOCTBIO U Fa30M.

CooOmrarommecs COCy/Ibl.

I'mppaBinyeckuii mpecc.

[TposiBnenue neicTBus aTMOCHEPHOTO JaBICHHUS.

Cudon.

3aBUCHMOCTD BBITAIKUBAIOICH CHIIBI OT 00bEMA MOTPYKEHHOUM B JKUIKOCTh YaCTH TeJla U
MJIOTHOCTHU KUIAKOCTH.

PaBeHCTBO BBITAIKMBAIOLIEH CUJIbI BECY BHITECHEHHOM HKUAKOCTH.

VYcnoBue nuaBaHus TeN: IJIaBaHUE WK MOTPYKEHUE TE B 3aBUCUMOCTH OT COOTHOIIICHUS
IJIOTHOCTEMN TEJa U AKUJKOCTH.

Jlabopamopuwvie padbomut u onvimol.

HccnenoBanue 3aBHCHUMOCTH Beca Tela B BOJE OT 00bEMa MOTPYXKEHHOW B KUAKOCTH
YacTH Tea.

Omnpenenenne BhITAIKUBAIOIIEH CUJIb, IEHCTBYIOIIEH Ha TEJO, MOrPYKEHHOE B KUAKOCTD.

ITpoBepka HE3aBUCHMOCTH BBITAIKMBAIOIIECH CHJIbI, JEUCTBYIOIIECH HA TEJIO B KUIKOCTH,
OT Macchl TeJna.

OnbIThL, JEMOHCTPUPYIOLIME 3aBUCUMOCTh BBITAIKMBAIOIIECH CUIIBI, IEMCTBYIONIECH Ha TEJIO
B KUJIKOCTH, OT 00bEMA MOTPYNKEHHOMN B KHUIAKOCTh YACTH T€JIa U OT TUIOTHOCTH >KHIKOCTH.

KoHncTpynpoBanue apeomeTpa WIM KOHCTPYHpPOBAHHME JIOJAKM M OIpeJeleHue eé
IPy30M0ABEMHOCTH.

Pa3nes S. PaGora 1 MOIIHOCTB. JHEprus.

Mexanunueckast paboTa Jisl CUJI, HalIPaBJICHHBIX BJIOJIb JIMHHUU NTepeMeleHusl. MOIIHOCTb.

[IpocTeie MeXaHW3MBI: pblY4ar, BOPOT, OJOK, TMOJKMCIACT, HAKJIOHHAs IJIOCKOCTb,
HO>KHUYHBIA MexaHu3M. MomeHT cuibl. PaBHoBecue peruara. [IpaBuno momenToB. [Ipumenenue
mpaBWJia paBHOBECHs] pblyara K Onoky. «3o1oroe mpaBuio» Mexanuku. KIIJ[ mpocTeix
MexaHu3MOB. [IpocThie MeXaHU3MBI B OBITY, TEXHUKE, )KUBBIX OPTaHU3MaX.

Mexannueckast sHeprus. KuHeTmyeckas W mnoTeHUHalIbHasi »Heprus. lIpeBpainenue
OJIHOTO BHJIa MEXAaHUYECKOM PHEPTUU B APYroi. 3aKOH COXPAHEHHS U MPEBpAIICHUS YIHEPTUU B
MEXaHUKe.

Hemoncmpayuu.

[TpumepsI TPOCTHIX MEXaHU3MOB.

Jlabopamopuvie pabomul u onvimol.

HccnenoBanue ycnoBuil paBHOBECHUS pbluara.

N3mepenne KII/] HakTOHHOM MITOCKOCTH.

W3ydenue mpaBuiia pbryara ajsi HOJBUKHOTO U HEMOJBUKHOTO OJIOKOB.



Onpenenenne KII/I moaBmkHOTO U HEMTOABUKHOTO OJIOKA.

Omnpenenenne pabOThl CHIIBI YIIPYTOCTU MPH MOABEME TPY30B IIPH MTOMOIIHU TTOIBUKHOTO
O10Ka.

N3yuenue 3aKoHa COXpaHEHUSI MEXaHUYECKON SHEPTHH.



INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUS IIPOITPAMMLI 110 OU3UKE HA
YI'JIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O OFPA3OBAHUMA

N3yuenne QU3NKK HAa ypOBHE OCHOBHOTO 0OIIEro oO0pa3oBaHMs HampaBiIeHO Ha
JOCTH)KCHUE JIMYHOCTHBIX, METAIIPEIMETHBIX H IIPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

B pesynpraTe u3ydenuss (U3MKM HAa YpPOBHE OCHOBHOTO o00ImIero oOpa3oBaHUS Y
oOyuaromerocst OyayT chopMUpPOBaHbI CIEAYIONINE JIUYHOCTHBIE PE3YJIbTAThl B YACTHU:
e ])nampuomuueckozo eocnumanusa:

MPOSIBIICHUE WHTEPECa K UCTOPHH U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKON (pr3uveckoi
HayKU;

[IEHHOCTHOE OTHOILIEHHE K IOCTHXKEHUSIM POCCUICKUX YUEHBIX-(DU3HKOB;

o 2)2parccOanckoz2o u OyxXo8HO-HPABCMEEHHO20 60CHUMAHUA:

TOTOBHOCTb K aKTUBHOMY YYacTHUIO B OOCYKJIEHUHU OOIIECTBEHHO 3HAYMMBIX U 3TUYECKUX
po0JieM, CBS3aHHBIX C MPAKTUYECKUM MIPUMEHEHHUEM JOCTHKEHUN (DU3HKY;

OCO3HAHUE BAKHOCTH MOPAJIbHO-3TUUECKHUX MMPUHIIUIIOB B JIEATEILHOCTH YUEHOTO;

e 3)acmemuueckozo 60CRUMAHU:

BOCTIPUATHE ICTETUYCCKUX KA4eCTB (PU3UUCCKOM HAYKHU: €€ TAPMOHHYHOTO IOCTPOCHWSI,
CTPOrOCTH, TOYHOCTH, JJAKOHUYHOCTH;

e 4)yennocmu HayuHo20 NO3HAHUA:

OCO3HaHHE LEHHOCTU (PU3MYECKONW HAyKH KaK MOIIHOTO MHCTPYMEHTa MO3HAHHS MHpA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaKHEUILIEH COCTABIISIIOLIEH KYIbTYpPHI;

OpHEHTAIMs B JIEATEIHbHOCTH HA COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPO/IBI;

pa3BUTHE HAYYHOU JTFOO03HATEILHOCTH, MHTEPECA K UCCIIEA0BATEIbCKON IEATETbHOCTH;
®  5)dhopmuposanusn Kynbmyput 300p08bsa U IMOYUOHATLHOZ0 ONAZONOTIYUUA:

OCO3HaHHE IIEHHOCTH 0€30MacHOro 00pa3a >KM3HH B COBPEMEHHOM TEXHOJOTHYECKOM
MUpE, BaXKHOCTH TIPABHII O€30MAaCHOTO MOBECHNUS Ha TPAHCIIOPTE, HA IOPOTax, C ANEKTPUUECKUM
Y TEIJIOBBIM 00OPY/I0BAHHEM B JIOMAIITHUX YCIIOBUSX;

c(hopMUPOBAHHOCTh HaBbIKa pedIeKCHH, MPU3HAHNWE CBOETO MpaBa Ha OMIMOKY M TaKOTO
K€ TIpaBa y Jpyroro 4eioBeKa;

e 6)mpyoosozo eocnumanusn:

AKTMBHOE y4YacTHE B PEIICHHH MPAKTUYECKUX 3a/ad (B paMKax CeMbH, 00pa3oBaTeIbHOU
OpTraHHU3aIfy, TOPOJIa, Kpasi) TEXHOJIOTMUECKON M COIMATLHON HAMPaBICHHOCTH, TPEOYIOMIUX B
TOM YHCJIe U (GU3NISCKUX 3HAHHIM;

WHTEPEC K MPAKTUYECKOMY HU3YUCHHIO TPOdeCcCcHii, CBA3aHHBIX C (PU3HKOM;

e 7)IKO102UYECKO20 60CRUMAHUA:

OpHUEHTAIMsl HAa TPUMEHEHHE (PU3WYECKUX 3HAHWM IS pelIeHUs 3amad B 001acTH
OKPY’KaIOIIeH cpefibl, MJIaHUPOBAHUS MOCTYNKOB U OLEHKH MX BO3MOKHBIX IMOCJEICTBHM st
OKPY’KaIoIIeH cpebl;

OCO3HAHUE TJIO0ATBHOTO XapaKkTepa KOJIOTHIECKUX MPOOJIeM U MyTeH UX PEIICHHS;

e  8)adanmayuu K USMEHAIOUWUMCA YCI0BUAM COUUATILHOU U RPUPOOHOIL CPedbl:



noTPeOHOCT, BO B3aUMOJCHCTBUU MPH BBHIMOJIHEHHH HCCICAOBAHUA U IPOEKTOB
(bu3nUeCcKOoil HAIIPABICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSM JAPYTHX;

MIOBBIIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTUUCCKYIO IEATCILHOCTD;

noTpeOHOCTh B (DOPMUPOBAHMH HOBBIX 3HAHHI, YMEHHI (HOPMYIUPOBATh UACH, TIOHITHS,
THITOTE3BI 0 (PU3NYECKHX 00BEKTAX U SIBICHUSAX;

oco3HaHue Ae(PHUIIUTOB COOCTBEHHBIX 3HAHUH M KOMIICTEHTHOCTEH B 00,1aCTH (PH3HKH,

IUTAHUPOBAHKUE CBOCTO PAa3BUTHUS B MPUOOPETECHUH HOBBIX (PU3UUECKUX 3HAHUM;

CTPEMJICHUE aHAIIM3UPOBATh U BBISBIIATH B3aUMOCBSI3H MPUPOJIbI, OOIIIECTBA U SKOHOMHUKH,
B TOM YHCJIE C HCIIOJIb30BaHHEM (U3NIECKHUX 3HAHUI;

OlIEHKAa CBOMX JEHUCTBHM C y4ETOM BIHUSHHS Ha OKPY)KAIOLIYI0O CPELy, BO3MOKHBIX
r1100aJIbHBIX HOCIEACTBHMN.

METAINIPEJMETHBIE PE3YJIbTATbBI

B pesynprare ocBoeHHs mTporpamMMbl 1O (U3MKE HAa YPOBHE OCHOBHOTO OOIIEro
oOpazoBaHusi y oOyuaromerocss OyayT CcQOpMHUpPOBAaHBI MeTamnpeAMeTHbIE Pe3yJbTaThl,
BKJTIOYAOIME I103HABATEIbHBIC YHHBEpPCAIbHBIC Y4YeOHBIC JICHCTBUS, KOMMYHHKATHBHBIC
YHHBEpCaJIbHbIC YUCOHbBIC ICHCTBHS, PETYJISITUBHBIC YHUBEPCAIbHBIC YUCOHbBIE ICHCTBHUSI.

IMo3naBaTe/bHbIE YHHBepPCAIbHbIE yueOHbIe AeiicTBUSA
Bba3oBble Jornyeckne AeiicTBUA:

BBIABIISATh M XapaKTepU30BaTh CYIIECTBEHHBbIE MpPHU3HAKKM OOBEKTOB  (SIBICHMIA),
KJIaCCU(UIIUPOBATH UX;

BBISIBIISITh 3aKOHOMEPHOCTH M TMPOTHBOPEYHS B paccMaTpUBaeMbIX (akTax, NaHHBIX U
HaOJI0IEHUAX, OTHOCALIMXCS K (PU3HUECKUM SIBICHUM;

BBISIBJIATh IPUYMHHO-CJIEJICTBEHHbBIE CBSI3M IPU H3Y4YeHUM (U3MYECKUX SBICHUH U
IIPOIIECCOB, JIENIaTh BHIBOJIBI C UCIIOJIb30BAaHUEM JIETyKTHBHBIX U HHIYKTUBHBIX YMO3aKITFOUEHHH,
BBIJIBUTATh TUIIOTE3bI O B3aUMOCBSI3AX (PH3NUECKUX BEIUYHH;

CaMOCTOSITENIbHO BBIOMpPATh CIOCO0 pemieHust yueOHOM (Qu3nMuecKkoi 3agauu (CpaBHEHUE
HECKOJIbKUX BapHaHTOB pEIICHUs, BHIOOp Hauboee MOIXOISMIET0 ¢ YYETOM CaMOCTOSTENbHO
BBIJICIIEHHBIX KPUTEPHUEB).

Ba3oBble ncciegoBaTebcKue IeiiCTBUS:

UCIIOJIb30BaTh BOIIPOCHI KaK UCCIIEA0BATENLCKUI MHCTPYMEHT TIO3HAHUS;

IPOBOJUTH [0 CaMOCTOATEIbHO COCTABJICHHOMY IUIaHY OIBIT, HECIOKHBIA (PU3NUECKUI
HKCTIEPUMEHT, HEOOJIBIIIOE UCCIIETOBAHIE (PU3NIECKOTO SIBICHUS;

OIICHWBATh HAa TPUMEHHMOCTh M JOCTOBEPHOCTH HH(OpMAINIO, TOJYYCHHYIO B XOJI€
UCCIIEIOBaHUS WIIM HKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOpMYyITUPOBaTh 000OIIEHNS U BBIBOJIBI 10 pe3yJbTaTaM MPOBEIEHHOTO
HaOJIIOICHUS, OTIBITA, UCCIICOBAHMS,

MPOTHO3UPOBATh BO3MOXKHOE JaNbHEHIIee pa3BUTHE (PU3MUECKUX MPOIECCOB, a TaKKe
BBIJIBUTATh TPEATOIOKEHUS] 00 X Pa3BUTHU B HOBBIX YCIOBUSAX U KOHTEKCTaX.

Paborta ¢ nnopmanmeii:

NPUMEHATh Pa3IMYHbIE METOIbl, WHCTPYMEHTHI W 3alpochl MpH TOUCKEe M OTOOpe

WH(OpPMAIIUU WK TaHHBIX C YIETOM MPEUIOKEHHON yueOHOM (PU3NIeCKOn 3a/1auu;
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AHAJIM3UPOBATh, CHCTEMATH3UPOBATh W HMHTEPIPETUPOBATH HH(GOPMAIMIO Pa3IMUHBIX
BUJIOB 1 (DOPM MpeICTaBICHHUS;

OIICHUBATh HANEKHOCTh MH(OPMALMU IO KPUTEPHUSM, MPEIJIOKEHHBIM YUHUTEIEM WU
c(hOpMYJIUPOBAHHBIM CAMOCTOSITEIIHLHO;

CaMOCTOSITENIbHO BBIOMpAaTh ONTUMAIBHYIO (GOpMY MpeacTaBicHUs WHPOPMALUU U
WUTIOCTPUPOBATH peliacMble 3a7aui HECIIOKHBIMU CXEMaMH, JTharpaMMaMiy, HHOU TpaduKod U
UX KOMOMHAIIMSMH.

KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

B X0J1e 00Cy>XJIeHus1 yueOHOro MaTepuala, pe3yJbTaToB JJabOpaTOPHBIX padOT U MPOEKTOB
3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCYXKIAeMOW TEMBbI M BBICKA3bIBATh WJICH, HAIICJICHHBIC Ha
pelieHue 3a1a4u 1 MoJiIep>KaHue 01aroxenareIbHOCTH OOIICHNUS,

CONOCTABIIATH CBOM CYXIEHUS C CYXICHUAMHM JPYrMX YYaCTHHKOB JUajora,
00Hapy»XUBaTh pa3InyKe U CXOACTBO MO3UIUII;

BBIPAKATh CBOIO TOYKY 3PEHHUS B YCTHBIX U MHUCbMEHHBIX TEKCTaX;

nyOJMYHO  MPEACTaBIATH  PE3yJbTaThl  BBITOJIHEGHHOTO  (DM3MYECKOTO  ONbITa
(9KCTIEpUMEHTA, UCCIIEIOBAHMS, IPOEKTA);

MOHMMATh M UCHOJb30BaTh MPEUMYIIECTBA KOMaHAHON U MHAUBUAYaIbHOU pabOThI IpU
pelIeHN KOHKPETHOW (PU3NIECKOM MPOOIIEMBL;

NPUHUMATh II€JIM COBMECTHOM JEeSATEIbHOCTH, OpPraHU30BBIBATH JACUCTBUS MO €&
JOCTHIKEHUIO: paclpelieNsiTh PO, 00CYKIaTh MPOLECCH U Pe3yibTaThl COBMECTHON padOTHI,
0000111aTh MHEHUS HECKOILKUX TIOIEN;

BBITIOJIHSITH CBOIO YacTh pabOThI, JOCTUTash KAauyeCTBEHHOTO pe3yJibTaTa IO CBOEMY
HaIpaBJIECHUIO U KOOPJAUHHUPYS CBOU JACHCTBUS C APYTUMH WICHAMU KOMAH]IbI;

OIICHMBATh Ka4eCTBO CBOETO BKJIaJa B OOIIMN MPOAYKT MO KPUTEPUSIM, CAMOCTOSATEIHHO
c(hOpMyJIUPOBAHHBIM YYACTHUKAMU B3aUMO/ICHCTBUS.

PeryasiTuBHBIEe YHMBepcaabHble yueOHbIE AeiicTBUSA
Camoopranusanus:

BBISBJISATh MPOOJIEMbI B JKU3HEHHBIX M YYEOHBIX CHUTYyalUsiX, TPEOYIOUIMX ISl peIieHUs
(bu3nyecKuX 3HaAHMI;

OPUEHTHPOBATHCSI B PA3IMYHBIX IMOAXO0JAaX NPUHATHS pelleHud (MHIAWBUIYAIBHOE,
NPUHATHE PELICHUS B TPYIIIE, IPUHATUE PEIICHUH IrpymIoil);

CaMOCTOSITENIFHO COCTABJIATh JTOPUTM pelleHus (U3UYECKOM 3ajaud WM  IUIaH
UCCIIEIOBaHMUSI € Y4€TOM  HMEIOIIUXCS PECYypcoB M COOCTBEHHBIX  BO3MOXHOCTEH,
apryMEHTHPOBATH Tpe/ylaracMble BApUAHTHI PEIICHUI,

JienaTh BHIOOp U OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CaMOKOHTPOJIb, IMOLMOHATbHbII MHTEJJIEKT:

JlaBaTh a/IEKBaTHYIO OIICHKY CUTYyalluM U IpeJiaraTh MiaH €€ U3MEHEeHMUS,

OOBSICHATH TPUYMHBI JTOCTHKCHUS (HETOCTM)KEHUS) PEe3yJbTaTOB JCATEIBHOCTH, JaBaTh
OLIEHKY NPHOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHUBBI B JEATENBHOCTH (B TOM YHCIE B XOJ BBINOJIHEHUS (PU3NYECKOTO
UCCJIEIOBaHMSI WJIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOATEILCTB, M3MEHHUBIIUXCS CHUTyalui,
YCTAHOBJICHHBIX OIIMOOK, BOSHUKIIUX TPYIHOCTEH;
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OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIA U YCIOBUSIM.

CTaBUTh ce0si HA MECTO APYroro 4ejJoBeKa B XOJAE CHOpa WM JUCKYCCHH Ha HAyYHYIO
TEMy, IOHUMaTh MOTUBBI, HAMEPEHUS U JIOTUKY APYroro.

NpU3HaBaTh CBOE TMpPaBO Ha OMMOKY MpH peHIeHud (U3NYECKHX 3a7ad WIA B
YTBEPKICHUSIX HA HAYYHbIE TEMBI U TAKOE K€ IIPABO APYIOro.

INPEAMETHBIE PE3YJIbTATbBI

K kouny oOyueHus ¢ 7 Knacce NpeIMETHbIE pPe3yJIbTaThl HA YIUIyOJIEHHOM YpPOBHE JOJIKHBI
oTpaxatb cHOPMHUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUI:

UCTIONB30BaTh  TMOHATHSA:  (PU3MUECKHE W  XUMHYECKHE SBJICHUS, HAOIIOJCHHE,
HKCIEPUMEHT, MOJIEIb, TUTIOTE3a, EANHUIIB! (PU3NIECKUX BEIIMYHMH, aTOM, MOJIEKYJIa, arperaTHbIe
cocTOsSHUSI  BemiecTBa  (TBEpIOE, JKUIOKOE, Ta3000pa3HOE), MEXaHWYEeCKOe JIBIKEHUE
(paBHOMEpHOE, HEpaBHOMEPHOE, NPSIMOJIMHEHHOE), TPAeKTOPHS, PaBHOACUCTBYIOIIAs CHII,
nedopmarus (yrnpyras, IiIacTHIecKas ), HeBECOMOCTbh, COOOIIAIONINECS COCY JIbI;

YBEpEHHO pa3nuyaTh sBieHUs (nudQys3us, TEIIOBOE JABMKCHHE YaCTHUI] BEIIECTBA,
paBHOMEpPHOE [BUKCHHE, HEPaBHOMEPHOE [BIIKEHUE, WHEPIUS, B3aUMOJCHCTBUE TEll,
paBHOBecHE TBEPIBIX TENl C 3aKPEMJIEHHOW OChIO BpalleHUs, Iepejada AaBlICHUS TBEPIbIMU
TEJaMH, JKUIKOCTSAMH M Ta3aMd, aTMOC(epHOE [aBJICHWE; IUIaBaHUE TEJ, NPEBPALICHUS
MEXaHMYECKOW SHEPrHH) IO OMHCAHUIO HMX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOUINX JaHHOE (PU3NYECKOE SBIICHUE;

pacrio3HaBaTh INPOSBICHUE H3YUYEHHBIX (M3UUECKUX SIBIECHUI B OKpy’KarolleM Mupe (B
TOM 4uclie (PU3NIECKHE SIBIICHUS B MIPUPOJIE: TIPUMEPHI IBUKECHHUS C Pa3IMYHBIMU CKOPOCTSIMH B
KUBOW W HEXHMBOU NPUPOJE, NEHCTBUE CHII TSHKECTH, TPEHUS, YIIPYTOCTH B IPUPOJE U TEXHHKE,
BIMSIHHE aTMOC(EpPHOro J[aBJIEHUs Ha J>KMBOM OpraHu3M, IUIaBaHUE pbIO, phlyaru B Tele
4eJI0BEKa), IPU 3TOM MEePEBOJUTh MPAKTUUECKYIO 3a/1auy B Y4eOHYIO, BBIACIATH CYIIECTBEHHbIE
cBOIcTBa (IMpU3HAKK) PU3NYECKUX SBICHUI;

OIMCHIBATh M3YYECHHBIC CBOWMCTBA TeN W (U3UYECKUE SIBJICHHS, UCIOJIB3YS (HU3NUECKUE
BEIMYMHBI (Macca, 00BEM, IUIOTHOCTh BEIIECTBA, BpeMs, IyTb, CPEAHSS CKOpPOCTh, CHIIA
yIPYToCTH, CUJIa TSDKECTH, BEC Teja, CHla TPEHMsI, AaBJIeHUE TBEPJOro Tela, JaBleHUe CToiI0a
KHUJIKOCTH, BBITAIIKMBAIONIAs CHJIA, MEXaHWYecKas paboTa, MOIIHOCTb, IJIEUO CHIIBI, MOMEHT
CHIIBI, KOA(Q(UIMEHT IOJIE3HOTO JCHUCTBUS MEXaHHU3MOB, KHHETHYECKas W TOTCHIMATbHAs
SHEPIrus), MpH ONMUCAHUM MPABUIBHO TPAKTOBATh (PU3MUECKUIH CMBICT MCIOJIb3YyEMbIX BEJIWYHH,
uX OOO3HAYeHHS M EAMHUIBI (UIUYECKUX BEIUYMH, HAXOJUTH (OPMYJbI, CBSA3BIBAIOIINE
JMAaHHYI0 (PU3MUYECKYI0 BEIWYHHY C JPYTHMH BEIMYMHAMH, CTPOUTH Tpa(uKH HW3yYEeHHBIX
3aBUCUMOCTEH (DU3MUYECKHUX BEINIHH;

XapaKTepu30BaTh CBOMCTBA TeJl, (U3NUYECKUE SBICHHUS M MPOLECCHl, UCTONb3Ys MpaBuiia
CJIO’KEHUS CHII (BAOJIb OJHOM NpsMoii), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumena, IpaBUiIo
paBHOBecHsI pbraara (0JI0Ka), «30J0TOe MPABIIIO» MEXaHUKH, 3aKOH COXPaHEHHS] MEXaHUIECKOU
DHEpPTUW, TpPH O3TOM JIaBaTh CJOBECHYIO (OPMYJIHPOBKY 3aKOHa ¥ 3allUCBHIBATh €ro
MaTeMaTHYECKOE BbIpaXKECHUE;

CTPOUTH TNPOCThIE (PU3MUECKUE MOJENIN peabHBIX OOBEKTOB, NMPOLIECCOB M SBJICHHUH,
BBIJICJIATE TIPH ITOM CYIIECTBEHHBIE M BTOPOCTEIIEHHBIE CBOWCTBA OOBEKTOB, IPOIIECCOB,
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SBJICHUH, IPUMEHATh (PU3UUECKUE MOJENHU Ui 00BbsCHEHUS (PU3MUECKUX MTPOLECCOB U PELICHUs
y4eOHBIX 337124,

OOBSICHATH (PU3MUECKUE SBJICHHUS, MPOLECCH U CBOMCTBA TEJN, B TOM YHUCIIE B KOHTEKCTE
CUTyallUll NPaKTUKO-OPUEHTHUPOBAHHOI'O XapakKTepa, U pellaTb KayeCTBEHHbIC 3a/ladd, B TOM
yucie TpeOyoue YUCIEHHOIO OLEHUBAHUS XapaKTepHbIX 3HAYCHUH (U3NYECKUX BEITMYUH, IIPU
9TOM BbIOMPATh a€KBATHYIO (U3NYECKYIO MOJIEJIb, BBISBIIATh IPUUMHHO-CIIECICTBEHHBIE CBA3H U
BBICTPAMBATh JIOTMYECKYIO LEMOYKY pACCYXKIACHUM C OINOpOM Ha M3y4CHHBIE CBOMCTBA
du3nUecKux ABICHUM, GU3NIECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIIH;

pewath pacu€THble 3aAaud (B 2—3 JeicTBUSA) MO H3ydaeMbIM TeMaM Kypca (DU3MKH,
BbIOMpasi aJeKBaTHYIO (PU3MYECKYIO MOJENb, C MCIOJIb30BaHUEM 3aKOHOB U  (Gopmyil,
CBSI3BIBAIOINMX (PM3MYECKHE BEITMYMHBI, 3alMCHIBATH KPATKOE YCIOBHE U Pa3BEPHYTOE pEHICHUE
3aJa4d, BBIABISATH HEIOCTAIOMIME WM HM30BITOUHBIC IaHHBIE, 0OOCHOBBIBATH BBIOOP METO/A
pellleHuss 3ajadd, MCIONb30BaThb CIPABOYHBIE JIaHHBIE, IIPOBOAMTH MaTEMaTHUYECKUE
npeoOpa3oBaHus U pacyéThl, OLIEHUBATh PEAIMCTUYHOCTh MOJTYYEHHOr0 3HaYeHUs (pusnueckont
BEJIMYMHBI U OIpPENEISITh Pa3MEPHOCTb (PU3MUECKON BEIMYMHBI, MOJYYEHHON NpU pEIICHUU
3a]a4u;

pacrio3HaBatrhb Mpo0JIeMbl, KOTOPbIE MOKHO PEIIUTh MPU MOMOILIN PU3UUECKUX METOJIOB, U
npeylaraT OPUEHTUPOBOUYHBINA CIOCOO peIIeHUs, B ONUCAHUU HCCIEIOBAHUS PACIO3HABAThH
IIPOBEPSEMOE IIPEIIO0I0KEHNE (TUIIOTE3Y ), HHTEPIPETUPOBATH MOJyUYEHHBIH PE3yJIbTaT;

IIPOBOJUTH OIIBITHI IO HAOIIOACHUIO (PU3MUECKUX SBICHUN MM (U3NIECKUX CBOMCTB TEI
(muddysus, TEmIoBoe pacUIMpEeHHE Ta30B, SBJICHHE HWHEPLHMM, H3MEHEHHE CKOPOCTH HpHU
B3aMMOJCHCTBUM TeEJ, Iepenada MAaBJICHUSA JKUIKOCTBIO M Ta30M, IPOSBICHUE JEHCTBUSA
aTMoc(epHOro JaBiIeHHUs, AEUCTBUE MPOCTHIX MEXAHU3MOB): (POPMYJIUPOBATH MPEIIOJIOKEHNE
(runotesy) 0 BO3MOXKHBIX pe3yJibTaTax HaOJIOJIEHUH, CAMOCTOATEIBLHO COOMpaTh YCTAHOBKY U3
U30BITOYHOTO Habopa 0060py1oBaHMs U (GOPMYIMPOBATH BHIBOJIBI,

OPOBOJIUTH NpsSMblE M KOCBEHHBIE M3MepeHHs (U3NUYECKUX BEIMYMH (pacCTOSIHUE,
IIPOMEXYTOK BpPEMEHH, Macca Teia, o0bEM Tena, CHia, TeMIeparypa, MIOTHOCTh JKUJIKOCTH U
TBEPAOrO TENa, CUiIa TPEHUS CKOJIbKEHUS, JaBIIEHHE BO31yXa, BBITAJKUBAIOIIAs CuUJja,
JeMcTBYIOIAs Ha TOTPY>KEHHOE B XKHUJIKOCTb TeNO0, KO3 (UIIUEHT MOJIE3HOT0 JeHCTBUS MPOCTHIX
MEXaHU3MOB) C HCIOJIb30BAHUEM AHAJIOTOBBIX U ILU(PPOBBIX MPUOOPOB, OOOCHOBHIBATH BHIOOP
MeToJa M3MEepeHMs], (PUKCUpOBaTh IOKa3zaHUs NPUOOPOB, HAXOAWUTh 3HAUEHUE H3MEpsieMOin
BEJIMYMHBI C TIOMOIBIO YCPEIHEHUS Pe3yIbTaTOB CEPUU U3MEPEHUN U OLIEHUBAThH MOTPEIIHOCTh
U3MEPEHU;

IPOBOJUTH HECIIOKHBIE 3KCIIEPUMEHTANIbHBIE MCCIEIOBAHUS 3aBUCUMOCTEH (PU3NYECKUX
BEJIMYMH (3aBUCUMOCTU IMyTH PaBHOMEPHO JBIJKYILErocs Tejla OT BpEMEHH JBUKEHUS TeJa,
CWJIBI TpPEHHS CKOJBXEHMs OT CHJIbl HOPMaJbHOTO JIaBlieHUsS, KadecTBa 0O0pabOTKU
MOBEPXHOCTEN TE€JI M HE3aBHUCHUMOCTH CWJIBI TPEHHS OT IUIOIIAAN CONPUKOCHOBEHHUS TEJl, CHUIIbI
YIOPYTrOCTH OT YAJIMHEHUS IMPYXKHUHBI, BBITAJIKUBAIOIIEH CUIBI OT 00bEMa MOrpyKEHHON yacTu
Tela U OT IUIOTHOCTH JKUJKOCTH, €€ HE3aBUCHMOCTHU OT IUIOTHOCTH Teja, OT TIyOMHBI, Ha
KOTOPYIO MOTPYKEHO TeJNO, YCIOBUW IUIaBaHUS Tell, YCIOBUM paBHOBECHs pblyara U OJIOKOB):
COBMECTHO C yuHTeneM (hopMynupoBaTh 3a/adyy M THUIOTE3y MCCIEIOBaHUS, CAaMOCTOSTEIbHO
IUTAHUPOBATh HCCIIEI0OBAaHHE, CAMOCTOSITEILHO COOMpaTh HKCHEPUMEHTANbHYIO YCTaHOBKY C
MCIIOJIb30BaHNEM MHCTPYKIUH, MPEACTABIATh MOJTYYEHHbIE 3aBUCUMOCTH (PU3MUECKUX BEIMYUH
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B BujAe TaOmuIl M IpauKoB, OLIEHUBATh IOTPELIHOCTH, JeIaTh BBIBOJBI IO pe3yJbTaTaM
UCCIIEIOBAHMSI;

coOyoaTh MpaBWia TEXHUKH Oe30MacHoro Ttpyaa mpu pabore ¢ gabopaTOpPHBIM
000pyI0BaHUEM;

yKa3bIBaTh NPUHLMUIIBEI 1€HCTBUS MPUOOPOB U TEXHUYECKUX YCTPOMCTB: BEChl, TEPMOMETD,
JUHAMOMETp, COOOIIAIOIINECS COCY/Ibl, GApOMETp, pblyar, MOJABUKHBIA U HENOABUKHBIN OJIOK,
HAKJIOHHAs IJI0CKOCTh;

XapaKTepu30BaTh MPUHIUIIBI JEHCTBUS U3YYEHHBIX TPUOOPOB, TEXHUYECKHX YCTPOUCTB U
TEXHOJIOTUYECKUX IIPOLECCOB C ONOpOM Ha HX OmNMcaHUs (B TOM 4YHUCIE: MOALIUIHUKH,
YCTPOHCTBO BOJOIIPOBOJIA, THAPABIMUYECKUH Ipecc, cu(OH, MAaHOMETp, BBICOTOMED, IOPIIHEBOH
HAcOC, apeoMETp), MCIIONb3Ysl 3HAHUS O CBOMCTBAaX (PU3MUYECKUX SIBJICHUH U HEOOXOIUMbIE
¢u3nyecKue 3aKOHbI U 3aKOHOMEPHOCTH;

UCIOJIb30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKHM H3YUYEHHBIX TEXHHUYECKUX YCTPOWCTB,
U3MEPUTENIbHBIX TMPUOOPOB M TEXHOJOIMUYECKUX IHPOLECCOB IMpPH pPEUIeHHH y4yeOHOo-
IPAKTUYECKUX 3a]au;

IPUBOJIUTH MpUMEpPhl (HaXOIUTh HH(MOpPMALMIO O HpUMEpax) MPaKTHYECKOIO
UCIOJIb30BaHUS (PU3NYECKUX 3HAHWH B MOBCEJHEBHOW KU3HU AJs o0ecredeHus 0e30MacHOCTH
npu oOpaiieHuu ¢ npubopaMM U TEXHHUUECKUMM YCTPONMCTBAMM, COXpPAHEHUs 310pPOBbS U
cOOII0ICHHSI HOPM 3KOJIOTMUYECKOT0 TIOBEJIEHUS B OKPYXKAIOLIEeH cpene;

OCYIIECTBIISITH OTOOP MCTOYHUKOB MH(OpMaIiu (pU3NIEeCKoro coaepxanus B HTEpHETE,
CaMOCTOSITENIbHO (POPMYJIMPYsl MOMCKOBBIA 3alpoc, Ha OCHOBE HMMEIOIIMXCSI 3HAHMH U IyTEM
CpPaBHEHMsS  pa3JIMYHBIX  HCTOYHUKOB  BBIACNATH  HMH(OpMAIMIO, KOTOpas  sBJISETCA
MIPOTUBOPEUNBOM UM MOXKET OBITh HEJOCTOBEPHOIA;

MCIIOJIb30BaTh TPU BBINOJHEHUN YYEOHBIX 3a/laHuil HAay4YHO-TIOMYJISIPHYIO JIUTEpaTypy
(Gu3nMUecKoro cojepXaHus, CIPaBOYHbIE MaTepualbl, pecypchl ceTu VIHTepHeT, BIaAeTh
npuéMaMM KOHCHEKTHPOBAaHUS TEKCTa, MpeoOpazoBaHMs HHGOpMAIMM U3 OJHOW 3HAKOBOM
CUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHBIE KpaTKWME MHCHMEHHBIE W YCTHBIE COOOIICHWS HAa OCHOBE 2—3
UCTOYHHUKOB MH(POPMALUN (PU3UUECKOTO COAEpKaHMsl, B TOM 4HCIe MyOJMYHO JeNaTh KpaTKue
cooOlIeHNus O pe3yibTaTax IPOEKTOB WM YYeOHBIX HCCIIEOBAaHUM, NMPH ATOM IPaMOTHO
MCIIOJIb30BaTh U3YUYEHHBIH MOHATUIHBIN ammapaTr Kypca (U3MKH, COIMPOBOXKAATh BBICTYIICHUE
MPE3EHTALNEH;

IpU BBIMOJIHEHUH Y4YEOHBIX MPOEKTOB M MCCIEOBAHUM pacrpenessaTh 00sS3aHHOCTH B
Ipynne B COOTBETCTBUU C IIOCTABJIEHHBIMM 3aJadaMM, CJIEIUTh 32 BBIIOJIHEHHWEM IUIaHA
JeNCTBUH, aJeKBaTHO OLEHMBATh COOCTBEHHBIH BKJIAJ B JEATEIBHOCTH TPYIIbI, BHICTPAUBAThH
KOMMYHHMKATHBHOE B3aMOJIEHCTBHE, yUNTHIBasi MHEHUE OKPYKAIOIIHX.

K xoHiy oOyueHus ¢ 8 knacce npeaMeTHbIE pe3ylbTaThl HAa YIIyOJIEHHOM YpOBHE JOJKHBI
oTpaxarb cHOPMHUPOBAHHOCTh Y O0YHAIOIINXCSI YMEHUI:

UCIIOJIb30BaTh TMOHATHS (Macca M pa3Mepbl MOJEKYJ, TEIUIOBOE IBUKEHHE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSIHUS BEIIECTBA, KPUCTAIUTMYECKHE U aMOp(HbIE TeJla, HACHIIIIEHHBIH
U HEHACHILIEHHBIH TMap, CrIocoObl HW3MEHEHHs BHYTPEHHEH JHEepruu, 3JIeMeHTapHbIN
AIIEKTPUYECKUH 3aps]l, TPOBOAHUKH, MOIYIPOBOJIHUKH, TUAIEKTPUKH, UCTOYHUKHU ITOCTOSHHOTO
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TOKa, 3JIEKTPUYECKOE U MArHUTHOE TOJIS, ONITUYECKasi CUCTEMAa) U CUMBOJIMYECKUH SA3bIK (PU3UKU
IIPU PELICHUHN YUEOHBIX U IPAKTUUECKUX 3aj1ay;

YBEPEHHO pa3jnyath sBJICHUS (TEILUIOBOE pacUIMpEHue (CkKaTue), TEIJI0OBOE paBHOBECHE,
[IOBEPXHOCTHOE HATSHKEHHME, CMAuMBaHUE, KalWUISIPHBIE SBJICHUS, UCIIApEHME, KOHJEHCAaLus,
IUTaBJIGHUE, KpPUCTAIM3allus, KWIIEHUE, CIOCOObl Teruionepenadynd (TerIonpoBOIHOCTD,
KOHBEKIIMS, W3JIy4E€HHE), TEIJIOBble MOTEpH, SJEKTPHU3aLUs Tell, B3aHUMOJCIHCTBHE 3apsJiOB,
JEHCTBUS 3JIEKTPUUECKOIO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJICHCTBUE MarHUTOB, JEUCTBHE
MarHUTHOT'O I10JIs1 Ha TPOBOJAHUK C TOKOM) 10 ONKUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOMINX JaHHOE (PUZNYECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHHE H3YyYEHHBIX (DU3MUECKUX SIBICHUM B OKpYXKaroliem mupe (B
TOM dYHuClle (PU3MUECKUE SBJICHUS B TPUPOJAE: MOBEPXHOCTHBIE W KANMWIUISPHBIC SIBICHUS B
pUpoJie, KPUCTAIUIBI B IIpUpoae, uznyuenue CoiHIa, 3aMep3aHue BOJIOEMOB, MOPCKUE OpU3BI,
o0Opa3oBaHHe pOChl, TYMaHa, HHesl, CHeTa, dJIEKTPUUYECKUE BICHUS B aTMochepe, 3MEeKTPHUIeCTBO
JKUBBIX OPraHM3MOB, MarHUTHOE ToJie 3emiu, Apei( MOIIOCOB, POJIb MAarHUTHOTO TOJS JJIst
YKU3HU Ha 3eMJie, MOJSIPHOE CUSHUE), IPU 3TOM [IEPEBOUTD MPAKTUYECKYIO 3a/1ady B yUeOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKN) (PU3HUECKUX SBICHUMH;

OMKCHIBATh HU3YYCHHBIE CBOMCTBA Tel M (DU3MYECKHE SIBICHUS, HCIONb3Ys (U3MUECKUE
BEJIMUMHBI (TemIepaTypa, BHYTPEHHsIA dHEPrusi, KOJIUYECTBO TEIUIOTHI, padoTa rasa, ynaeiabHas
TEIUIOEMKOCTh BEIIECTBA, y/A€IbHAs TEIUIOTa IJIABJICHMS, yAeJIbHas TEIuloTa Mapoo0pa30BaHus,
yZeNbHasl TEIJIOTa CrOPAaHUs TOIUIMBA, KOA(M(QUIIMEHT MOJIE3HOTO JEHCTBUS TEIJIOBOM MAIIWHBL,
OTHOCHUTEINIbHAs BIAXXHOCTh BO3/JyXa, DJJEKTPUUECKUN 3apsl, CHIIA TOKa, DSJEKTPHUYECKOe
HaIpsDKEHUE, CONpOTHUBIEHUE NMpoBoAHuka, J/IC B menu NmoCTOSHHOIO TOKA, JIEKTPUYECKOE
YAEIbHOE COMPOTHUBIIEHUWE BEIIECTBA, padoTa M MOIIHOCTh D3JEKTPUUECKOro TOKa), Mpu
ONMCAHWU TMPABUIBHO TPAKTOBaTh (DU3MUECKUM CMBICI HCHOJB3YEMBIX BEIUYMH, HX
0003HAUeHMsI U €UHHUIBI (PU3NUYECKUX BEIMYUH, HAXOIUTH (OPMYJIbI, CBA3BIBAIOIINE JTAHHYIO
(Gu3nUecKyro BEIWYHHY C JIPYTMMHU BEIMYUHAMHU, CTPOUTH I'padUMKU U3yUEHHBIX 3aBHCHMOCTEH
(bU3UYECKUX BEIIMYNH;

XapaKTepu30BaTh CBOMCTBA Tel, (U3NYECKUE SBJIEHUS U MPOLECCHI, UCIOJIb3Ys OCHOBHBIE
MIOJIO’KEHUSI MOJIEKYJIIPHO-KMHETUYECKOM TEOPUM CTPOEHHs BEIECTBA, YPABHEHHE TEIJIOBOIO
OanaHca, 3aKOH COXpAaHEHMs 3JIEKTPUYECKOTo 3apsja, 3akoH KyJoHa, IpUHIMI CyNeprno3uLuu
AIIEKTpUYECKUX Mojeil, 3akoH Oma 1s ydacTka nenu, npaBuia Kupxroda, 3akon Oma s
NOJIHOM 1ienu, 3akoH Jxoyns-JIeHma, 3aKOH COXpAaHEHWs SHEpPruM, INPU 3TOM Ppa3IMyYaTh
CJIOBECHYIO ()OPMYJIMPOBKY 3aKOHA U €r0 MaTeMaTH4YeCKOe BhIPAXKECHUE;

CTPOUTH TPOCThIE (PU3MUECKUE MOJENN peabHBIX OOBEKTOB, MPOLIECCOB M SBJICHHUH,
BBIIETISITh NPU STOM CYIIECTBEHHbIE M BTOPOCTEIIEHHBIE CBOICTBA OOBEKTOB, IPOIIECCOB,
SBJIEHUHN, TPUMEHATh PU3NYECKUE MOJIEIH AJIsi 0ObACHEHUS (PU3NUYECKHX MTPOLIECCOB U PEIlIeHUs
y4eOHBIX 3aj1ay;

OOBSICHATh (PU3UUECKUE SABICHMS, MPOLIECCHl U CBOWCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTyallUl NPaKTUKO-OPUEHTHPOBAHHOIO XapakTepa, W pellarb KayeCTBEHHbIE 3a/laud, B TOM
yuclie TpeOyrolre YUCIEHHOT0 OLEHUBAHUS XapaKTePHbIX 3HAYCHUN (PU3NUECKUX BEIUYUH, IPU
ATOM BBIOMPATh a/IeKBATHYIO (PM3UYECKYIO MOJIEIb, BBISBIATH IPUUUHHO-CIIECTBEHHBIE CBA3U U
BBICTPAaUBaTh JIOTUYECKYIO LENOYKY pacCykJE€HHUH C ONOpOHd Ha H3Y4YEHHBIE CBOMCTBA
bU3UYeCcKuX SIBJICHUHN, (U3NMUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJICIIH;
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YBEPEHHO pelIaTh pacy€THBIE 3a7a4M (C OOpPOH Ha 2—3 ypaBHEHUS) 10 U3y4aeMbIM TEMaM
Kypca (HU3UKH, BBIOMpas aaeKBaTHYIO (DU3MYECKYI0 MOJIENb, C HCIIOJIb30BAHUEM 3aKOHOB U
(dopMy1, CBA3BIBAIOIIMX (PU3UUECKUE BEIMYMHBI, 3aMMCHIBATH KPATKOE YCIOBUE M Pa3BEPHYTOE
pelIeHne 3a/laud, BBISBIISATH HEIOCTAIONIME WM M30BITOYHBIE JAaHHBIE, 0OOCHOBBIBATH BHIOOP
METO/a pELICHUs 3a/Ja4yM, UCIOJIb30BaTh CIIPABOYHBIE JAHHBIE, NMPUMEHATh METOJbl aHAIU3a
pasMepHOCTEH, HCIONb30BaTh  rpaduyeckue METOJbl  pEelIeHus  3a1a4, [POBOIUTH
MaTeMaTHYecKue mpeoOpa3oBaHusi W pacuy€Thl, OLEHUBATh PEATUCTHYHOCTH IOIyYEHHOTO
3HaYeHHUs (PU3MUYECKOW BEIMYMHBI M OIPEICNIATh PAa3MEPHOCTh (UIUUECKON BETUYMHBL,
HOJYYEHHOM IIPU pelleHnH 3a1a4H;

pacrio3HaBathb Mpo0JIeMbl, KOTOPbIE MOKHO PEILIUTH MPHU MOMOLIN (PU3HUECKUX METOJIOB, U
npeiaratb OPUEHTUPOBOYHBINA CIIOCOO peIIeHUs, B OMMCAHWUM HCCIEIOBAHUS PACIO3HABATH
IPOBEPSEMOE TPEATIONIOKEHUE (THIIOTE3Y), MHTEPIPETHPOBATH OJTYUYCHHBINA PE3yIIbTaT;

IPOBOJUTDH OIBITHI 110 HAOIIOACHUIO (PU3UUECKUX SBICHUN UM (PU3NYECKUX CBOMCTB Tel
(KanmuJUIApHBIE SBJICHHUS, 3aBUCUMOCTbH JaBJIEHUs BO3AyXa OT ero o0béMa M TeMIepaTypsl,
CKOpOCTH TIpoIlecca OCThIBaHUSI (HArpeBaHWs) TIPH H3IYYEHHH OT IBETa H3Iydaromei
(TToTIoMIAOMIEe) MOBEPXHOCTH, CKOPOCTh HCHAPEHHUs BOJBI OT TEMIIEPATYpPhl KHUIKOCTH M
Iomaau €€ MOBEPXHOCTH, AJIEKTPU3aLUs TeJl U B3aHUMOJAEHUCTBHE 3JEKTPUYECKUX 3apslOB,
B3aMMOJICHICTBUE TIOCTOSHHBIX MAarHWTOB, BHU3yalU3alsl MAarHUTHBIX MOJEH MOCTOSIHHBIX
MarHuTOB, JIEHCTBHS MAarHUTHOTO TOJS HA MPOBOJHUK C TOKOM, CBOMCTBA JJIEKTPOMAarHuTa,
CBOWCTBA  DJICKTPOABHTATENS  IOCTOSHHOTO  TOKAa):  (OPMYJIHpPOBAaTH  MPOBEPSIEMOE
OpearnonokeHue (TUIoTe3y) O BO3MOXKHBIX pe3yjbTaTax HaOMIOJEHUH, CaMOCTOSTEIbHO
coOMpaTh YCTAaHOBKY M3 H30BITOYHOIO Habopa OOOpYJOBaHHUS, ONMCHIBATH XOJ ONbITA U
bopMyITUpOBaTh BBIBOJIBL;

NPOBOJUTH NpPSMbIE M KOCBEHHBIE H3MEpeHUs (U3MUYECKMX BEIUYMH (TeMIeparypa,
OTHOCHUTEJIbHAS BJIAXHOCTh BO3/yXa, CHJa TOKAa, HaNpsOKEHHE, YJelbHass TeIIoEMKOCTh
BEIIIECTBA, COINPOTHBIEHUE MPOBOJHUKA, padoTa M MOLIHOCTh AJIEKTPUUYECKOIO TOKa) C
UCIIOJIb30BAaHUEM AHAJIOTOBBIX U LU(QPOBBIX NPUOOPOB, OOOCHOBBIBATH BBHIOOP MeETOJA
u3MepeHusi, pUKCUpoBaTh MOKa3aHUS MPHOOPOB, HAXOIUTH 3HAYCHHUE M3MEPSEMON BEITMYUHBI C
MOMOIIBIO YCPETHEHHSI PE3YIbTaTOB CEPUU U3MEPEHUI U OLIEHUBATh MOTPEIIHOCTh W3MEPEHUH;

IPOBOJUTH HKCIEPUMEHTAIbHbIE MCCIEIOBAaHUS 3aBUCUMOCTEH (PU3MUYECKUX BETUYMH
(3aBHCHMOCTH JaBIICHHS BO3/lyXa OT €ro 00bEMa M HarpeBaHUs WM OXJIAXKICHUS, HCCIEIOBAHNE
SBIICHUS TEIUIOOOMEHa TpPH CMEIIMBAaHUM XOJOJHOW W TOpsiYedl BOXBI, 3aBHCHMOCTH
COIIPOTHUBIIEHUS TMPOBOJAHMKA OT €ro JJIMHBI, IUIOMIAJH IOMEPEUYHOro CEYEHUs M YAEIHHOTO
COIIPOTHUBIJIEHUS BEILIECTBA NPOBOJHHMKA, CHJIBI TOKa, MPOTEKAIOIIEro uepe3 MpPOBOJHHK, OT
HaIpsDKSHUS Ha MPOBOIHUKE, MCCIIEIOBAHNE TIOCIIEIOBATEIEHOTO U APAJIEIEHOTO COSTMHEHUIH
IIPOBOJHUKOB): COBMECTHO C yduTeleM (pOpMyIMpoBaTh 3alady W THIIOTE3Y HCCIIEIOBAHHSA,
CaMOCTOSITENIbHO TUIAHUPOBATh MCCIIE0OBAaHUE, CAMOCTOSTENIbHO COOMPAaTh SKCIIEPUMEHTAIBHYIO
YCTAaHOBKY C HCIOJb30BAHUEM WHCTPYKIHMH, TPEACTABIATh IOJTY4YEHHBIE 3aBUCHMOCTHU
(bU3MUeCKUX BETUYMH B BUJIE TaOIHII U TPadUKOB, OIICHUBATH MIOTPEITHOCTH, JIEJIAaTh BBIBOIBI 110
pe3yJIbTaTaM HCCIICIOBAHNUS;

co0uro1aTh MpaBuiia 0€30MacHOro Tpy/ia Mpu paboTe ¢ 1abopaToOpHBIM 000PYIOBAHUEM;

XapaKTepu30BaTh NPUHIMIIBI JEHCTBUS U3YUEHHBIX IPUOOPOB, TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTHIECKUX TPOIECCOB C OMOPOW HAa WX OMHUCAHWA (B TOM YHCIE: CHCTEMa OTOIICHHS
JIOMOB, TUTPOMETp, MapoBas TypOMHA, aMIEPMETpP, BOJBTMETP, CUYETUMK 3JIEKTPUYECKOI
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SHEPIruH, 3IIEKTPOOCBETUTEIbHBIE MPUOOPBI, HArpeBaTeIbHbIC 3JIEKTPONPUOOPHI (IIPUMEPBHI),
NPEOXPAaHUTEIN U UX NPUMEHEHHE B OBITY M TEXHUKE, MPUMEHEHHE MOCTOSHHBIX MarHUTOB,
AIIEKTPOMArHUTOB, 3JEKTPOJBUTATENb IOCTOSHHOTO TOKAa), MCIONb3Yys 3HAaHHUA O CBOWCTBAax
¢du3nUecKux ABICHHIA, HEOOX0JUMbIe (PU3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

pacrio3HaBaTh POCTbIE TEXHUYECKUE YCTPOUCTBA U N3MEPUTENbHbIE IPUOOPHI 10 CXEMaM
U CXEMAaTUYHbIM PHUCYHKaM (PKUAKOCTHBI TEPMOMETp, TEPMOC, ICUXPOMETP, TUIPOMETD,
JIBUTATENIb BHYTPEHHETO CTOPaHUs, 3JIEKTPOCKOI, PEOCTaT), COCTABIATh CXEMBbI JIEKTPHUECKUX
Leneil ¢ Mociael0BaTeNIbHBIM U NapajuIeIbHbIM COCIUHEHUEM JIEMEHTOB, pa3jinyas YCJIOBHbIE
0003HaueHMsI JIEMEHTOB JIEKTPUUECKUX LIETeH, NCIOIB30BATh CXEMbI U CXEMAaTUUHbIE PUCYHKU
U3YYEHHBIX TEXHUYECKHX YCTPOMICTB, H3MEPUTENIbHBIX NPUOOPOB U  TEXHOJOIMUYECKUX
MPOIIECCOB MPH PEIICHUH yU4eOHO-TIPAKTHUECKUX 3a/1ay;

IPUBOJIUTH HpUMEpPhl (HaXOIUTh HHGOpPMALMIO O MpUMEpax) MPaKTHUYECKOIO
UCIOJIb30BaHUS (PU3NYECKUX 3HAHWH B MOBCEJHEBHOW KU3HU AJs o0ecredeHus 0e30MacHOCTH
npu oOpamieHuu ¢ npudopaMM U TEXHUYECKUMH YCTPOWCTBAMM, COXPAaHEHMs 3JI0pOBbs U
COOIIOICHHSI HOPM 3KOJIOTMUYECKOT0 TIOBEJICHUS B OKpPY KAIOILEH Cpefe;

OCYIIECTBIISITh TOUCK HMHPOpManuu  (Qu3mueckoro coaepxanus B HHTepHere,
CaMOCTOSTENILHO (POPMYIIUPYS OMCKOBBIN 3aIpOC, HA OCHOBE UMEIOIINXCS 3HAHUN M CPaBHEH U
JIONIOJIHUTEIbHBIX MCTOYHUKOB BBLACIATh MH(OpPMALHIO, KOTOpas SBJISETCS MPOTUBOPEUMBOM
WJI MOKET OBITh HEIOCTOBEPHOI;

UCTIOJIB30BaTh MpPH BBINOJHEHUH YYEOHBIX 3a/laHHi HAyYHO-TIOMYJISIPHYIO IJIUTEpaTypy
(GU3MUecKoro coJepXaHus, CIpaBOYHbIE MaTepualibl, pecypcbl ceTu VHTepHeT, BiajeTh
npuéMaMM KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHMs WHGOpMAlMKM U3 OJHOM 3HAKOBOM
CHCTEMBI B JIPYTYIO;

co3faBaTb COOCTBEHHbIE IHMCbMEHHBIE M KpaTKUE YCTHbIE cOOOIIeHHs, 00001mas
UHPOPMALIHIO U3 HECKOJIBKUX MCTOUYHHKOB (PM3MUECKOTO COJIEpXKaHMsI, B TOM YHUCIIE MyOJINYHO
NpPEICTaBIATh PE3yJbTaThl HPOEKTHOM WM HCCIEN0BATEIbCKONW JEATENBHOCTH, IMPH 3TOM
TPaMOTHO HCIOJB30BAaTh HM3YUYCHHBIH IMOHATUHHBIA ammapar Kypca (HU3HKH, CONPOBOXKIATH
BBICTYIICHHUE NTPE3ECHTALNENM;

IpY BBIOJHEHUN YYeOHBIX MPOEKTOB U UCCIIEAOBAaHUH (PU3MYECKHX MPOLECCOB pacripeaesiTh
0053aHHOCTM B TpyINIe B COOTBETCTBUM C IIOCTaBIEHHBIMU 3aJayaMM, CIEIUTh 3a
BBINTOJIHEHUEM TUIaHa JCWCTBUH W KOPPEKTUPOBATh €ro, aJIeKBaTHO OIIEHWBATh COOCTBEHHBIH
BKJIQJI B JICATEIILHOCTh TPYIIIbI, BRICTPAUBATh KOMMYHHUKATUBHOE B3aMMOJICHCTBHE, MPOSBIISL
TOTOBHOCTb pa3periatb KOH(PIUKTHI.

K xoHuy oOyuenust ¢ 9 Knacce npeIMETHbIE pe3ysbTaThl HA YIIyOJIEHHOM YPOBHE JOJIKHBI
oTpaxaTb cHOPMHUPOBAHHOCTh Y O0YHAIOIINXCSI YMEHUI:

MCIIOJIb30BAaTh MOHATHS (CUCTEMA OTCYETA, OTHOCUTENBHOCTh MEXAHUUYECKOTO ABM)KEHHUS,
HEBECOMOCTh M TMEperpys3Kku, IEHTP TSDKECTH, MEXaHWYeCKHE BOJIHBI, 3BYK, HH(]pa3Byk u
yJIbTPa3BYK, 3JIEKTPOMarHUTHbIE BOJHBI, PEHTT€HOBCKOE M3IyUYeHHE, IIKala AIEKTPOMarHuTHBIX
BOJIH, MCTOYHHMKH CB€Ta, OJM30PYKOCTh M JallbHO30PKOCTh, CIEKTPhl HCIYCKaHUS U
HOTJIOIIEHUs], aibda-, OeTra- M ramMMma-u3iaydeHHs, HU30TONbI, SJAEpHAsT U TEpMOsIepHas
HHEPreTHKa) U CUMBOJIMYECKHUN S3bIK (PU3UKHU MPHU PEIICHUH YUEeOHBIX U MPaKTHUECKUX 3ajay;

YBEPEHHO pa3iuyaTh SBJIEHHUS (PaBHOMEPHOE M HEPaBHOMEPHOE MPSAMOJIMHENHHOE
JBI)KEHUE, PaBHOYCKOPEHHOE MPSIMOJIMHENHOE JBUXKEHHE, CBOOOJHOE MaJieHUE Tel, JBU)KEHUE
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[0 OKPYXHOCTH, B3aMMOJEHCTBHE T€J, PaBHOBECHE MAaTE€pUaJIbHON TOUYKH, PpEaKTUBHOE
JBIDKEHUE, HEBECOMOCThb, KoyiebaTenbHOEe JBIDKEHHE (TapMOHMYECKHE, 3aTyXalollue,
BBIHY’)KJICHHbIE KOJIeOaHMsI), PE30HAHC, BOJHOBOE JBIKEHHE (PacHpOCTpaHEHUE M OTpaKEHUE
3ByKa, HHTepepeHIns U U(PPaKIus BOJIH), IPIMOJIUHEHHOE paclpoCcTpaHeHHe, OTPaKeHHE U
IPEJIOMIIEHUE CBETA, IIOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, pa3jloKeHue Oenoro cBeTa B CIEKTP
U CIOXEHHE CIIEKTPAJIbHBIX LIBETOB, €CTECTBEHHAs pPaJUOAKTUBHOCTb, BO3HUKHOBEHUE
JMHENYaTOro CIEKTpa W3JIy4YeHMs]) IO ONMCAHMIO MX XapaKTEpHbIX CBOICTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOMINX JTaHHOE (PH3HUUECKOE SBJICHNUE;

pacrio3HaBaTh NPOSBICHUE H3YYEHHBIX (PM3MUECKUX SIBICHHH B OKpYy’KarolleM Mmupe (B
TOM 4Hcie (pU3HUECcKue sIBICHUS B IPUPO/IE: IPUIMBBI U OTJIUBBIL, ABMKeHUE 11aHeT CoJlHeYHO
CHCTEMBI, PEAKTUBHOE [IBUKCHHE JKHMBBIX OpPraHW3MOB, BOCIPHATHE 3BYKOB >KHBOTHBIMH,
3eMJIETPSICEHHE, CEHCMUYECKHE BOJIHBI, I[yHAaMH, 3XO, I[BETa TeJ, ONTUYECKHE SBJICHUS B
npupojie, OuoIorM4yeckoe JeWCTBUE BHUIUMOIO, YJIbTPa(HUOIETOBOIO U PEHTTEHOBCKOI'O
U3IY4YCHUH, €eCTECTBEHHBIH paJMOAKTUBHBIM (OH, KOCMHYECKHE Jy4H, pagHMOaKTUBHOE
U3Jy4YCHUE TPHUPOTHBIX MHUHEPAIOB JCHCTBUE pPAJMOAKTUBHBIX W3IyYCHHH HAa OPTaHU3M
YeJoBeKa), MIPH 3TOM NEPEBOJIUTH MPAKTUYECKYIO 33/1a4y B y4eOHYIO, BBIICISATH CYIIECTBEHHBIC
cBoMcTBa (MPU3HAKHN ) GU3HYUCCKUX SIBICHUH;

OIUCBIBATh M3YYEHHBIE CBOMCTBA Tel M (PU3UYECKUE SIBJICHUSA, UCHOJb3Ys (PU3NUECKUe
BEJIMYMHBI (CPEHSS U MTHOBEHHAsi CKOPOCTh TeJla TP HEPaBHOMEPHOM JBIKEHUH, YCKOPEHHE,
NepeMEelIeHHEe TpU PAaBHOYCKOPEHHOM IMPSMOJUHEHHOM JIBUKEHUM, YIJIOBas CKOPOCTb,
LEHTPOCTPEMUTENBHOE YCKOPEHHUE, CHJIa TPEHMs, CUJla YIPYroCTH, CHJa TSKECTH, YCKOpPEHHE
CBOOOJTHOTO MaJIeHHsI, BEC Tella, HEHTP TSKECTU TBEPIOTO Tella, UMIYJIbC Tella, UMITYJIbC CHIIBL,
MOMEHT CHJIbI, MEXaHU4ecKasi padoTa M MOILHOCTb, IOTEHIIMAIbHAS SHEPIUs Tela, MOJHITOTO
HaJI TIOBEPXHOCTHIO 3€MJIH, MTOTEHITHAIbHAS YHEPTUS CKATOM NMPYKUHBI, KHHETHYECKasi YHEPTHs,
NOJIHAsE MEXaHWYecKasl SHeprusi, MepHoj M 4YacToTa KojeOaHWil, mepuoa MaTeMaTH4ecKoro u
NPY>KMUHHOTO MAasTHUKOB, JJMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTb CBETA,
MOKa3aTellb MPEJOMIICHUS! CPeNibl), PU ONMUCAHUM IPABUJIBHO TPAKTOBATh (PU3MYECKUI CMBICI
UCTIONIB3YEMBIX BEJIMUMH, WX O0003HAUEHUS W EAWHUIBI (U3NYECKUX BEIMYUH, HAXOAUTh
(bopMyIIbl, CBS3BIBAIOLINE TaHHYIO (U3UYECKYIO0 BEIWYMHY C JIPYyTMMHU BEIMYMHAMHU, CTPOUTH
rpaduKy U3yYeHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYMH;

XapaKTepu30BaTh CBOWCTBA Tel, (U3MUYECKUE SIBJICHHUS M IPOLIECCHI, UCIOJb3Ys 3aKOH
COXpaHEHHs JHEPIrHH, 3aKOH BCEMHPHOTO TATOTECHWS, MPUHIMIT CYNEPIIO3UIIMUA CHJI, TIPUHIIUT
oTHocuTenbHOCTH [amuinesi, 3akoHbl HBIOTOHA, 3aKOH COXpaHEHUS HMIYJbCa, TEOPEMY O
KUHETHYECKOW SHEpruM, 3aKkoH ['yka, 3akOH BepHyiuM, 3aKOHBI OTPaKEHHUS M TPETOMIICHUS
cBeTa, (hOpMysly TOHKOHM JIMH3bI, IUIAHETAPHYIO MOJENb aTOMa, HYKJIOHHYIO MOJIEJIb aTOMHOTO
A7Ipa, 3aKOHBI COXPAHEHHUS 3apsAI0BOTO0 U MAaCCOBOTO UMCEN MPHU SACPHBIX PEaKIUAX, IPH 3TOM
pas3nyaTh CIOBECHYIO (JOPMYIHPOBKY 3aKOHA U €T0 MAaTEeMaTHUECKOE BhIPAXKEHUE;

CTPOUTH (PU3HUECKUE MOJIEIN peaibHBIX 00BEKTOB, MPOIIECCOB U SABICHUM, BBIICIATD MPU
ATOM CYIIECTBEHHBIE U BTOPOCTEIIEHHBIE CBOWCTBA OOBEKTOB, MPOLIECCOB, SBJICHUMN, IPUMEHATh
buznyeckue MoJenu Uit 00bsACHEeHUs (PU3MUECKUX MPOILIECCOB U pElIeHUs YUeOHBIX 3a7ay;

OOBSICHATh (PU3MUECKUE SBJICHHUS, MPOLECCH U CBOMCTBA TEJl, B TOM YHUCIIE B KOHTEKCTE
CUTyallMi MPaKTHUKO-OPUEHTUPOBAHHOIO XapakTepa, M pellaTh KaueCTBEHHBbIE 3a/1aud, B TOM
yuclie TpeOyrolre YUCIEHHOT0 OLEHUBAHUS XapaKTEPHbIX 3HaU€HUN (GU3NYECKUX BETUYHH, IPU
9TOM BbIOMPATh aJ€KBATHYIO (GU3NYECKYIO MOJIEJIb, BBISABIIATh IPUUMHHO-CIECICTBEHHBIE CBA3H U
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BBICTpAaUBaTh JIOTHUECKYIO LIETIOYKY pacCyXJA€HUW M3 2—3 MIaroB ¢ OMNOpPOM Ha H3y4YCHHbBIE
CBOWCTBA (PM3UYECKUX SBICHUN, PU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH M MOJIEIIH;

YBEpEHHO pelaTh pacy€THhIE 3a7add MO0 H3yYaeMbIM TeMaM Kypca (DU3HMKH, BBIOHpas
a/ICKBaTHYIO (DM3MYECKYI0 MOJETb, C HCIOJIb30BAHHWEM 3aKOHOB U (DOPMyII, CBS3BIBAIOIIMX
busnyeckne BEIMYUHBI, 3alUCHIBATh KPAaTKOE YCJIOBHE U Pa3BEPHYTOE peUICHHE 3a/ayH,
BBISIBJISITH HEAOCTAIONINE WIM H30BITOUHBIE JaHHBIE, OOOCHOBBIBATH BHIOOP METOAa pPELICHUS
3a/la4M, MCIOJIb30BaTh CIIPABOYHBIE JAHHBIE, NPUMEHATh METOJbl aHalU3a Pa3MEPHOCTEH,
UCTIONBb30BaTh TpaUuecKue METOIbl peIIeHus 3a7ad, M[POBOAWTH MaTeMaTHYECKHe
npeoOpa3oBaHus U pacu€Thl, OLEHUBATh PEATUCTUUHOCTH MOJYYEHHOTO 3HaUYeHUs (PpU3nvecKon
BEJIMYMHBI U OMNpPENeisTh Pa3MEpHOCTh (PU3MUECKON BEIMYMHBI, MOJYYEHHON MpU pelIeHUU
3a/1a4i;

pacrno3HaBaTh Ipo0OJIeMbl, KOTOPbIE MOXKHO PEIINUTh MIPU MOMOIIU (PU3NUECKUX METOJIOB, U
npejiaraTh OPUEHTHUPOBOUHBIN crOCO0 pelleHusi, B OMHCAHUU HCCIEIOBAHUS PACIIO3HABATH
poBepsieMOe MPEINoNIoKeHne (TUIIOTe3y), OLIEHWBATh MPABHIBHOCTH MOPSAIKA IMPOBEICHUS
UCCJIEIOBaHMSI, UHTEPIPETUPOBATH MOJIYyUYEHHBIN pe3yibTar;

IIPOBOJUTH OTIBITHI IO HAOIIOACHUIO (PU3MUECKUX SBICHUN MM (U3NIECKUX CBOMCTB TEI
(u3yueHue BTOpOro 3akoHa HBIOTOHA, 3aKOHA COXpAaHEHUS DSHEPTUU, 3aKOHA COXPAHEHUS
UMIyNbCa, JACeWCTBHE 3aKkoHa bepHy/UIM M BO3HUKHOBEHHE TMOABbEMHON CHIIBI KpBLIA,
3aBUCHUMOCTh IE€pHOJa KoJieOaHMIl NpPYyKMHHOTO MasTHUKAa OT Macchl Ipy3a U KECTKOCTU
OpY)XHHBI W HE3aBUCHUMOCTh OT AaMIUIUTYAbl MajblX KoJeOaHWH, TNpsSMOJIMHEHHOE
pacrnpocTpaHeHHe CBETa, pa3joKEeHUE OeIoro CBeTa B CIEKTP, M3yUeHUE CBOMCTB M300paskeHUs
B IUIOCKOM 3€pKaje U CBOMCTB M300pakeHUs MpeaMeTa B coOHparolied JuH3e, HaOIoaeHue
CIUIOIIHBIX W  JIMHEWYaTbIX  CIEKTPOB  M3JIy4deHHs): (OpMyiIHpoBaTh IpOBEpSIEMOE
MPEANONOKEeHHEe (TUMOTEe3y) O BO3MOXHBIX pe3yJibTaTax HaOMIOJICHUM, CaMOCTOSITEIIBHO
coOMpaTh YCTAaHOBKY M3 H30BITOYHOIO Habopa OOOpYJOBaHHUS, ONMMCHIBATH XOJ ONbITA U
(bopMyIMpOBaTH BBIBOABI;

IPOBOAMTH MpPHU HEOOXOJUMOCTH CEPUI0 MPSMBIX H3MEPEHUH, Ompenenss cpenHee
3HauEHUE U3MEPSEMON BEIMYMHBI U OIPEIEIsisl HOTPELUIHOCTh PE3YJIbTaTOB MPSIMbIX U3MEPEHUH,
000CHOBBIBAThH BHIOOP criocoba nu3mepeHus (M3MEpUTEIHLHOTO MPUO0pPa);

IPOBOJUTH KOCBEHHBIE U3MEPEHHsI (PU3MUECKUX BEIUUYMH (CPEAHSISI CKOPOCTh U YCKOPEHHE
TeJa MpU paBHOYCKOPEHHOM JBU)KEHHUH, YCKOPEHHE CBOOOIHOTO MaJIeHus, )KECTKOCTh MPY>KUHBI,
KOA(Q(UIMEHT TPEHMsI CKOJIBXKEHHUs, MeXaHudeckas paboTa M MOIIHOCTb, YacTOTa U TEPUOJ
KOJIEOAHUH MaTeMaTHYEeCKOro U MPY>KUHHOTO MAaATHUKOB, (DOKYCHOE pacCcTOsHHUE coOMparoleit
JUH3Bl U €€ ONTHYEeCKas CHJla, pPaJMOAKTHBHBIM (OH) C HCIOIb30BAaHHEM aHAJIOTOBBIX H
u(poBbIX MPUOOPOB: 0OOCHOBHIBATH BHIOOP METOAa M3MEpEHMs], IIAHUPOBATh H3MEpEHUs,
CaMOCTOSITENIbHO COOUpaTh SKCIIEPUMEHTAIIbHYIO YCTAHOBKY, BBIYUCIIATH 3HAYEHUE BEIMUUHBI U
AQHAIN3UPOBATh IOJIyYEHHBIE DPE3YJbTaThl, OLEHMBAs IOTPEIIHOCTb PE3YJIbTATOB KOCBEHHBIX
U3MEPEHU;

MPOBOAMTH HKCHEPUMEHTAJIbHbIE MCCIEAOBAaHUS 3aBUCUMOCTEH (U3NYECKUX BEITUYHUH
(3aBUCUMOCTh MYTH OT BPEMEHH IPH PaBHOYCKOPEHHOM JBMXEHHHM 0€3 HadaJlbHOM CKOPOCTH,
3aBHCUMOCTB CUJIBI TPEHHUS CKOJBKEHHS OT CHJIBI HOPMAJIbHOIO JaBJIEHUS, IeproJia KoiaeOaHui
MaTeMaTHYeCKOro MasiTHUKa OT JJIMHBI HUTH, OIpEJIeIeHUEe YCKOPEHHUsS CBOOOTHOIO MaJCHHS,
HCCJIEIOBaHNE W3MEHEHHUs BEIMUYMHBI U HANpaBlI€HUS MHIYKIMOHHOIO TOKA, 3aBUCHMOCTh yTIjia
OTpakeHMsI CBeTa OT yIJla MaJCeHMs], yrja MPeJOMIIEHHsS OT yria MaJeHUs CBETOBOTO Jyua,
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UCCJIEIOBAaHUE TPEKOB: U3MEPEHUE YHEPTUH YACTHIIBI IO TOPMO3HOMY Iy TH (110 oTorpadusam)):
COBMECTHO C yuHTeneM (hopMynupoBaTh 3aady M THUIOTE3y MCCIEIOBaHUS, CAMOCTOSITEIHHO
IUTAHUPOBATh HCCIIEIOBAHKUE, CAMOCTOSTEIBHO COOMpATh HSKCHEPUMEHTAIbHYIO YCTaHOBKY,
NPECTABIATh MOJIyYeHHBIE 3aBUCHMOCTH (DU3MUYECKHX BEJIWYMH B BHJIE TaONUIl U TPa(HKOB,
OLICHUBATh MOTPEIIHOCTH, JeJIaTh BBIBOJIBI 10 PE3yIbTaTaM UCCIICJOBAHMUS,

co0ro1aTh MpaBmuiia 0€301acHOTO Tpyaa Mpu padoTe ¢ JTabopaTOpHBIM 000PYI0BAaHUEM;

XapaKTepU30BaTh MPUHITUIIBI ISHCTBUS H3yUYEHHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX MPOIECCOB C OMOPOM Ha MX OMHCAaHUS (B TOM YHCJE: CIHIOMETp, NaTYUKU
MOJIOKEHHUS, PACCTOSHUSI M YCKOPEHHs, pakera, 3XOJIOT, OYKH, Mepuckomn, doroanmnapar,
MHUKPOCKOII, TEJIECKOIl, ONTUYECKUE CBETOBObI, CIHEKTPOCKOI, J03UMETp, kamepa Buibcona),
UCTIONB3Ysl 3HAaHUS O CBOMCTBaX (U3UYECKUX SBICHHA W HEOOXOMUMblE (PHU3UUECKUE
3aKOHOMEPHOCTH, HMCIOJb30BAaTh CXEMBbl W CXEMaTHYHBIE PHUCYHKH HM3YYEHHBIX TEXHHUYECKUX
YCTPOMCTB, U3MEPUTEIHHBIX TPUOOPOB U TEXHOJIOTHUECKUX MPOLECCOB MPU PEIICHUU Y4eOHO-
MPAKTUYECKUX 3a7a4, ONTHYECKHE CXEMBI ISl IOCTPOCHHS U300paKEHUI B MJIIOCKOM 3epKaiie U
coOuparoIei TMH3E;

IPUBOJIUTH HpUMEpPhl (HaXOIuUTh HHGOpPMALMIO O MpUMEpax) MPaKTHUYECKOIO
UCIIONIb30BaHUsl (PU3NYECKUX 3HAHWM B MOBCEIHEBHOMW KU3HU JUIsl oOecrieueHus 0e30MacHOCTH
npu oOpaiieHuu ¢ OpuOOpaMU U TEXHUYECKUMHU YCTPOWCTBAMHU, COXpPAaHEHUS 3/I0POBbS U
COOITIOJICHHSI HOPM 3KOJOTMYECKOT0 TIOBEICHHUS B OKPY KaIOIIeH Cpeae;

OCYIIECTBIISITh TOUCK HMHPOpManuu  (Qu3mueckoro coaepxanus B HHTepHere,
CaMOCTOSITENIbHO  (OpMYNUpPYsT  TIOMCKOBBIM  3ampoc, HAXOAWTh IyTH  OMpeJesieHus
JIOCTOBEPHOCTH MOJTYYSHHON MH(OpPMAIMK HA OCHOBE MUMEIOIIUXCS 3HAHUN U JIOTIOTHUTEIBHBIX
HUCTOYHUKOB;

UCTIONIB30BaTh TPHU BBIMOJHEHWH YYEOHBIX 3a/laHUi HAyYHO-TIOMYJISIPHYIO JIUTEpaTypy
(bu3nuecKoro cojepXaHus, CIPaBOYHbIE MaTepualibl, pecypchl ceTu VHTepHeT, BIaieTh
npuéMaMi KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus WHGOpPMAIUKA W3 OJHOW 3HAKOBOM
CHCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHBIC NTMCHMEHHBIC U YCTHBIE COOOIIECHUSI HA OCHOBE MH(POPMALIUU 3
HECKOJIbKUX MCTOYHHUKOB (PU3UYECKOTO COJEpKaHus, MYyOIUYHO MPEACTaBIATh PE3yJIbTaThl
NPOEKTHOM WIJIM HCCIEOBATENIbCKOM JEATENbHOCTH IPU 3TOM TPaMOTHO HCHOJIb30BaTh
W3yYeHHBII MOHATUIHBINA ammapar u3y4aeMoro pasjena (pu3uKu U COMpPOBOXKIATH BHICTYIUICHUE
MIPE3eHTANEH ¢ YIETOM OCOOCHHOCTEN ayIUTOPUH CBEPCTHUKOB.
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7 KJIACC
KoauvecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne /i Konrpoubusie IIpakruyeckue
MPOrpaMMblI Bcero o0pa3oBaTeJIbHbIE
padoThI padoThI
pecypchl
Pa3nes 1. ®duszuka u e€ posib B NO3HAHUHN OKPY KAIOIIEro MUpa
1.1 ®duszuka — HayKa 0 IpUpoJIe 2
1.2 dusnyecKue BETMIUHBI 4 3
1.3 EcTtecTBeHHO-Hay4YHBIN METOJ] IO3HAHUS 2 1
Hroro mo pazneny 8
Pa3znen 2. [lepBoHayajibHbIe CBeJE€HUS 0 CTPOCHUH BellleCTBA
2.1 Crpoenue BemecTBa 2 1
JIBu>KeHMEe U B3aUMOJEHCTBHE YaCTHUI
2.2 4 2
BelecTBa
2.3 ArperatHble COCTOSIHUS BEILIECTBA 1
Htoro no pazneny 7
Paznen 3. /IBu:keHue U B3aUMOIeiiCTBHE TeJl
3.1 Mexanuveckoe IBHXKEHHE 10
3.2 Wueprus, Macca, TUIOTHOCTD 9
3.3 Cuna. Bunpe! cun 15
Hroro o paznueny 34
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Pasnen 4. /laBiienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB

41 Hasnenue. [lepenaya naBnenust TBEPALIMU 5 5
' TeJaMH, KUAKOCTIMHU U Ta3aMU
4.2 JlaBiieHre XKUIKOCTH 6
4.3 ATtMochepHoe 1aBiIeHHE 5 1
44 I[eﬁCTBIiI.e J)KUJKOCTH U Tra3a Ha 12 1 3
MOTPY>KEHHOE B HUX TEJO
Htoro no paznemny 28
Pa3nes 5. PaGora n MoIHOCTB. JHeprus
5.1 PabGora 1 MomHOCTH 6
5.2 [TpocThie MeXaHU3MBI 8
5.3 MexaHudecKkas SHepPTHs 5
Hroro mo pazneny 19
Pa3nea 6. [loBTopuTe1bHO-00001Ia10IM I MOYJIb
6.1 [ToBTOpHUTENEHO-0000IIAOIINIT MOTYJTh 6
Htoro no pazneny 6
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 23
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7 KJIACC
KosimuecTBo yacoB DJIeKTPOHHBIE
Ne ara u¢posbie
n/n Tema ypoka Bcero Kontpoapueie  Tparkruueckue fa[3yqennﬂ :)Iﬁl?al;osaTenbﬂue
padoThbI padoThI pecypes:
1 ®u3uka — HayKa 0 Ipupoze. SBnenus 1
MPUPOJIBI
2 ®dusndeckue ABICHUS 1
duznyeckue BeIMYUHbL. Pa3MepHOCTS.
3 ®dusnueckue npubdopsl. [lorpentHoctu npu 1
MPSIMBIX U3MEPEHUAX
VYpok-uccnenosanue "M3mepenne
4 JMHENHBIX pa3MEpOB TEJ U TPOMEKYTKOB 1 1
BpEMEHH"
5 JlaGopaTtopHast pabota "M3mepenue 1 1
00bEMa KUIKOCTU U TBEpAOTO Tema"
6 JlaboparopHas pabota "Onpenenenue 1 1
pa3MepoB Maibix Tea. Merop psiioB”
Metoap! HaydHOTO TTO3HaHUsA. OnHcaHue
7 (bu3nUecKUX SBICHHUH C TOMOIIBIO 1
Mozeen
VYpok-uccnenoanue "[IpoBepka
3 THITOTE3BI: JaJTHHOCTH MOJNETA MIApPHKA, 1 1

MYLIEHHOTO TOPU30HTAIBHO, TEM OOJIbIIIE,
yeM OoJibliie BhICOTA ITycKa'
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Crpoenue BemectBa. OMbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHHE
BEIIIECTBA

10

11

12

JlaGopaTtopHnas pabora "OreHka 1uamerpa
aToMa METOJIOM PsI/IOB (C UCIIOJIB30BAHUEM
dororpaduii)"

VYpok-uccnenosanue "Habnronenue
TEIUIOBOTO paciIupeHus ra3oB. ONbITH MO
0OHapYXEHUIO ACUCTBUS CUIT
MOJIEKYJISIPHOTO IPUTSKEHUS"

JBuxenne yactuil Beuiecta. uddysus.
bpoyHoBckoe nBrkeHHE

13

VYpoxk-uccnenosanue "Halmronenue u
00BbsICHEHHE OPOYHOBCKOTO JIBUKEHUS U

mubdyzun"

14

15

16

BzanmonelicTBre 4acTHII BENIECTBA!
MPUTSHKEHUE U OTTAJTKUBAHUE
ArperatHble COCTOSIHUSI BEIIECTBA.
Oco0eHHOCTH arperaTHbIX COCTOSTHUM
BOJIBI

Mexannueckoe asuxenue. 11yts,
TPAeKTOPHS, IEPEMEILICHUE

17

18

PaBHOMEpHOE U HEpABHOMEPHOE
nBuxeHne. CKopocTb

HaxoxeHue ckopocTH, IIyTH U BpEMEHU
IIPY paBHOMEPHOM IPSMOJIMHENHOM
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JIBIDKCHUN

JlaGopaTtopHas pabota "Onpezaenenue

19 CKOPOCTH paBHOMEPHOTO JIBH>KEHUs"

20 I'paduku npsAMOTMHEHHOTO PABHOMEPHOTO
JIBUKCHHUS

91 Pemenue 3amau no reme "Pacuer cpenneit
ckopoctH"
JlaboparopHas pabota "Onpenenenue

22 CpeIHel CKOPOCTH CKOJIbKEHUs OpycKa
WJIM 1IapUKa 110 HAKJIIOHHOM m1ockocTy"

93 OTHOCUTENBHOCTDH BMKEHHS. CII0KEHHE
CKOPOCTEH Mpu napaieIbHOM JABHKEHUN
[onmyuyenne u ananu3 rpauKkoB

24 3aBUCHMOCTH TIYTH ¥ CKOPOCTH JABUKCHHUS
OT BpeMEHH
Pemenne rpaduueckux 3aaad mo Teme

25 "Mexanuka. PaBHomepHOE
psIMOJIMHEHOE ABIKEeHne"

26 SIBneHne nHEpUMH. 3aKOH HHEPLIUU
B3aumoelicTBre TN Kak MpUYMHA

97 M3MEHEHUs CKopocTh. Macca Tena Kak
Mepa HHEPTHOCTH TeJia TPH
MOCTYyNaTeIbHOM JIBHKEHUU

28 VYpoxk-uccnenosanue "CpaBHEHHE MacC 1O
B3aNMOJIEHCTBHIO TET"

29 IImoTHOCTE BemecTBa




25

JlaboparopHas pabota "OnpeneneHue

30 MJIOTHOCTH TBEpAOTO Tena"

31 Penrenue 3amaud mo reMe "Macca Tena.
II;moTHOCTE BemecTBa"

39 Cwmecu u ciuiaBbl. [loBepxHOCTHAs 1
JMHEHHAs MJIOTHOCTh
[ToaroroBka Kk KOHTPOJIBHOM paboOTe MO
teMe "®u3nka — HayKa o MPUpPO/IE.

33 [TepBoHaUaBHBIE CBEICHUS 00 aTOMHO-
MOJICKYJISIPHOM CTPOCHUHU BEUIECTBA.
Mexanuka"

KonTtponpsHas padora no teme "®duznka —

34 Hayka o npupoje. [lepBoHauanbHbie
CBE/ICHUS] 00 aTOMHO-MOJICKYJIIPHOM
CTpPOEHMH BellecTBa. Mexanuka"

35 Cua. SIBnenue tsarorenus. Cuiia TsHXKECTH

36 N3ob6paxenue cui. Pemenue 3agay no
teMe "OnpeneneHue cuibl TsHkecTr"

37 Cuna ynpyroctu. 3akoH ['yka

38 Bec rena. U3mepenue cuit. JluHamomeTp
VYpoxk-uccnenosanue "Habnronenue

39 WU3MEHEHHS CKOPOCTH TIPH
B3auMoieicTBUU Ten"

40 Pemenue 3agau no teme "Cuia ynpyrocru.
Bec Tena"

41 JlaGopatopHas pabota "OnbITHI,
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JEMOHCTPUPYIOLINE 3aBUCUMOCTh
pactshxenus (nedopMarin) Ipy>KUHbI OT
MPUIOKEHHOMN CHIIbI"

42 Cwita TpeHus

43 CrnosxeHnue cuil. PaBHozielicTBYO1Ias cuila

44 Pemienne 3agau 1o teme "CloKeHHUE CUIL.
PaBnoaeiicTByromias cuia"

45 Pemenue 3agau mo reMme "B3aumoneicteue
tea. Cuitel B MeXaHuke"
Pemenue 3amgau o reme "Cuna tpenus”.

46 Ypok-uccienoBaHue 1o TeMe
"UccnenoBanue 3aBUCUMOCTH CHIIBI
TPEHUS OT IUIOIIAJN COTPUKOCHOBEHUS"
JlabopaTtopHas pabota "OMBbITHI,
JIEMOHCTPHUPYIOIINE 3aBUCUMOCTH CHITBI

47 TPEHHS CKOJIbKEHUS OT CHJIBI JIABJIICHUS U
XapakTepa COMPUKACAIOIINXCS
nosepxHocren"”

48 Pemenue 3amau nmo treme "B3anMmoneiictsue
ten. Criiel B MexaHuke"

49 KonTponbHas pabota mo Teme
"BzanMopaencTBue TeI"

50 JlaBneHue TBEPIBIX Tel

51 Ypoxk-skcnepumenT "CrocoOsl
onpeAeseHus TaBJIeHUs TBepI0ro Tesna”

52 VYpok-uccnenoBanue "3aBUCUMOCTh
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JIaBJIEHUs ra3a oT TemMiepaTypsl”

JlaBiaeHne KUJIKOCTEH U ra30B. 3aKOH

>3 [Tackansa

54 [IneBMaTuyeckue yCcTponcTBa

55 3aBUCUMOCTbH JIaBJICHUS )KUJIKOCTH OT
Ty OuHBI

56 ['uapocTaTdeckuii mapaaokc

57 Ypoxk-tipoekT "N3yuenue cooOmarmumxcs
cocy0B"

58 VYpok-konpepennus "['unpaBnuueckue
MEXaHU3MbI"

59 Hcnonp3oBaHne BBICOKHX JIaBJICHUN B
COBPEMEHHBIX TEXHOJIOTHUSIX

60 Pemenue 3agau mo treme "JlaBnenue
SKUIKOCTH"

61 ATmocdepa 3eMiIH U IpUYHHBL €€
CYLIECTBOBaHMS

62 Ypoxk-uccnenosanue "[IposiBienune
JecTBUs aTMOC(EpHOTo AaBIeHUS"

63 N3mepenune atmochepHOro JaBieHHUs.
Omnerr Toppuuennu
3aBUCUMOCTH aTMOC(EPHOTO AaBICHUS OT

64 BBICOTHI HaJ] ypoBHEM Mopsi. [Ipubops! 1is
U3MEpEeHus: aTMOC(EepHOro J1aBiIeHUs

65 bapomerp-anepousa. Armocdeproe

JAaBJICHUC Ha Pa3JIMYHBIX BBICOTAX
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66

67

BrirankuBaromas cuna. 3akoH Apxumesa

Penrenue 3amad mo reMe "3aKkoH
Apxumena"

68

Ypok-uccnenoBanue
"JKcrepuMeHTaTbHOE OOHAPYKEHHE
NENCTBUS )KUJIKOCTH U ra3a Ha
MOTPY>KEHHOE B HUX TeNo"

69

JlaGopaTtopHast pabora "Ornpezenenne
BBITAJIKUBAIOLIEH CHJIbI, AEHCTBYIOLIEH HA
TEJI0, IOTPYKEHHOE B JKUJIKOCTh"

70

71

IInaBanue Ten
JlaGopaTtopHas padota "HcciaenoBanue

3aBUCHMOCTH Beca Tejla B BOJE OT o0bemMa
MOTPY>KEHHOM B JKUJIKOCTh YacTH Tena"

72

73

74

BosgyxonnaBanue. IlnaBanue cynos
Pemenne 3agad mo teme "3akoH
Apxumena. YcioBus niaaBaHus ten"
Pemenne 3agau mmo teme " JlelicTBre
JKUJKOCTH U T'a3a Ha MOTPYKEHHOE B HUX
Teno"

75

Ypok-npoekt "KoHCcTpynpoBaHue
apeoMeTpa WK JOAKH U OIIpe/IeIeHUe
rpy30n01bEMHOCTH"

76

[TonroroBka Kk KOHTPOJIBHOU paboTe 1Mo
teme "JlaBieHue TBEPABIX TEI, )KUAKOCTEH
1 ra3oB"
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Kontponsnast pabora o Teme "JlaBnenue

" TBEPJBIX TEJ, )KUJIKOCTEH U ra3oB"

78 Mexanudeckas padbora

79 MouHoCTh

80 Pemienue 3aa4 Ha onpezaeneHue paboThl U
MOITHOCTH

81 PaboTa cuibl TSKECTH U CHITBI TPSHHS

82 VYpok-uccnenosanue "Pacuér MomHoCTH,
pa3BuBaeMoi IpH MoabEME 1o JecTHULEe"

83 [IpocThie MeXaHU3MBI

84 MowmeHnT cuisl. [IpaBuino MOMEHTOB
JlaGopatopHas pabota "M3yueHue npasuia

85 pblyara Juis HOJBH)KHOTO U HETOABHKHOI'O
6s10k0B"

86 "3o0TO0E MpaBUIIO" MEXaHUKU
Pemenne 3amau mo teme "3oi10Toe

87 npaBuiio MmexaHuku'" / Beepoccuiickast
poBepoyHas paborta
Pemienue 3a1au mo teme "PaboTa cuiibl

88 TSKECTH U cuiibl TpeHus" / Beepoccuiickas
poBepoyHas paborta

89 Ypok-npoekt "IIpoexTupoBanne
MOJIMCIIACTOB C 33/IaHHBIMU MapaMeTpaMu’
VYpok-koHpepennus "[Ipocteie

90 MEXaHU3MBI B OBITY, TEXHHUKE, )KUBBIX

opranusmax"
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Koaddunment noneznoro neicTBust

o1 MIPOCTBIX MEXaHU3MOB
JlaGopaTopHnas pabota "Onpeznenenue

92 KII] moaBM)KHOTO M HEIIOABHMIKHOTO
0110Kk0B"

93 Mexannueckas sHeprus. Kunetuueckas u
MOTEHIIMaIbHAas SHEPTUs

94 3aK0H COXpaHEHUsI MEXaHUYECKOM
SHEPrUU
VYpok-3KcrepuMeHT " JKCepUMEHTAIBHOE

95 onpeJieJIeHue N3MEHEHUSI KHHETUYECKOU 1
MOTCHIUATHLHON YHEPTHH MPU CKATHIBAHUN
TeJa 10 HAKJIOHHOM TII0CKOCTH"

96 [ToaroroBka Kk KOHTPOJIBHOMN paboTe Mo
teme "PaboTa u MOIHOCTb. DHEeprus"

97 KonTponsnas pabora no teme "Pabora u
MOIIHOCTb. DHEprus"

98 Pabota c Texctamu 1o Teme
"MexaHndeckoe aBrKeHne"

99 PaGora ¢ Tekctamu no Teme "CtpoeHue
BelecTna"

100 Pa6ota c Texctamu o Teme "Cuitbl B
npupoze"

101 PaGora ¢ Texcramu o Teme " JlaBienue
TBEPJBIX TEJN, )KUJIKOCTEH U Ta30B"

102 Pabora ¢ TekcTamu o Teme "DHeprusl.
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‘ [IpocTeie MexaHU3MBI"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102

23
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MPOBEPSIEMBIE ITIPEJMETHBIE PE3YJIbTATHI OCBOEHHSI OCHOBHOM
OBPA30BATEJIbHOI ITPOI'PAMMBI OCHOBHOI'O OBIIET'O OBPA3OBAHMSI

7 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTarta

11

1.2

HpOBepﬂeMble NnpeaAMETHLIC PE3YyJ/IbTAaThl 0CBOCHUS OCHOBHOM
06pa30B3TeJ’IbH0ﬁ nporpaMmmbl OCHOBHOI'O oﬁmero 06pa30BaHl/Iﬂ

HCII0JI30BAaTh U3YUCHHBIC ITIOHATUS

pas3iinuaTth ABJICHHA 110 OIIMCAHHIO UX XAPAKTCPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, AECMOHCTPUPYIOIIUX JAHHOC (bI/I?»I/I‘{eCKOG SABJICHUC

1.3

pacrio3HaBaTh  NPOSIBJICEHUE  HW3YyYCHHBIX  (U3UYECKUX  SBICHUH B
OKpY’KalolleM MHUpE, B TOM 4HuClie (U3UYECKUE SIBICHHUS B MPHUPOJE, MPH
9TOM TEpeBOAUTHh MPAKTUYECKYI0 3aJadyy B Y4eOHYIO, BBIICIATH
CYILIECTBEHHBIE CBOICTBA (MIpU3HAKU) PUBNUECKUX SIBICHUN

1.4

OTMCHIBATh M3yUYCHHBIC CBOWCTBA TelT U (PU3NYECKUE SIBICHUS, UCIOIB3YS
¢usznyeckue  BEJIWYMHBI, [PU  ONUCAHUM [PaBWIbHO  TPAKTOBATh
(Gu3NYECKUI CMBICI UCIIOJIb3YEMbIX BEIMUYUH, X 0003HAUYEHHUS U €IUHULIBI
(GU3NUeCKUX BEJIWYMH, HAXOAUTh (OPMYJbl, CBS3bIBAIOIIUE JAHHYIO
¢u3nUecKyl0 BEIMYMHY C JPYT'MMH BEJIMYMHAMM, CTPOUTH TpauKH
U3yYEHHBIX 3aBUCUMOCTEH (pU3MUecKUX BEINYHH

1.5

XapaKTCPU30BaATh CBOMCTBA TCII, (1)I/I3I/I‘~IGCKI/I€ ABJICHUSA W TMPOLECCCHI,
HCIIOJIB3YyA HN3YUCHHBIC 3aKOHBI, npu 9TOM JaBaTb CJIOBCCHYIO
(I)OpMy.]'II/IpOBKy 3aKOHa U 3allUChIBATH €0 MATEMATUYCCKOC BbIPAKCHHUEC

1.6

00BACHATH (PU3HUECKUE SABJICHUS, IPOLECCH U CBOMCTBA TeEJl, B TOM YHCIIE U
B KOHTEKCTE CUTYyAalMil IPAaKTUKO-OPUEHTUPOBAHHOTO XaPAKTEPA: BBIABIATH
IPUYNHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 | — 2 JTOrHYEeCKUX
niaroB ¢ omnopod Ha 1 — 2 W3y4yeHHBIX CBOMCTBa (PU3MYECKUX SIBICHUH,
(U3UUECKUX 3aKOHA MITH 3aKOHOMEPHOCTH

1.7

pemiaTte pacdy€THble 3agayd B | — 2 AEHCTBUS, HMCHOJB3YSd 3aKOHBI U
dbopMyTel, CBA3BIBalONME (U3MYECKHUE BEIMYMHBI: HAa OCHOBE aHaIHM3a
YCJIOBHS 3aJ]a4M 3alMChIBaTh KPATKOE YCIOBHE, MOJACTABISTH (PU3HUECKUE
BETMYMHBI B (HOPMYJIBI W TPOBOJUTH PACUETHI, HAXOIAUTH CIIPABOYHBIC
JTaHHbIe, HEOOXOMUMBIC ISl PEUIeHHs 3a7ad, OICHUBATh PEaTHCTUYHOCTH
MOJTy4YeHHOU (PU3NUECKON BETMUNHBI

1.8

pacrno3HaBaTh MpPOOJEMBbI, KOTOpPHIE MOXXHO pEIIUTh MpH MOMOIIU
(bu3NYECKUX METO/OB, B ONMMCAHUHU HCCIEAOBAHUS BBIACIATH MPOBEPSEMOE
MPEeNoNIoKeHNEe (TUIOTE3Y), pa3inyaTh U UHTEPIPETHPOBATH MOTYUEHHbBIN
pe3yabTaT, HAXOAWUTh OIIMOKM B XOJE ONBITA, AENaTh BBIBOABI IO €ro
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1.9

1.10

pe3yJsibTaTamMm

HPOBOJIUTH OTBITHI 10 HAOIOJCHUIO (PU3UYECKUX SABICHUH W (PU3HYCCKUX
CBOMCTB Tell: (hOPMYJIHUPOBATH MPOBEPSEMBIC MPEIIOJIOKCHUS, COOUPATh
YCTAHOBKY M3 MPEIJIONKEHHOrO 000pYyIOBaHUs, 3alMChIBATH XOJ OIbITA U
(GbopMyIIMPOBATh BHIBOJIBI

BBIMIOJIHATh TPSIMBIC H3MEPEHHS C KCIOJIb30BAHHEM aHAJIOTOBBIX U

nu(poBbIX MPUOOPOB, 3aMUCHIBaTH IOKa3aHUS MPUOOPOB C YUYETOM
3aJIaHHON a0COJIFOTHOW MOTPEITHOCTH U3MEPEHUI

1.11

1.12

1.13

IPOBOJUTH HCCJIEIOBAHNE 3aBUCUMOCTH OJHOU (pU3MUYECKOW BETHMYUHBI OT
Jpyrol ¢ MHCHOJb30BAaHUEM INPSAMBIX HW3MEPEHMM, Y4yacTBOBAaTb B
IUIAaHUPOBAaHUM  y4eOHOTO  MCCIENOBaHUSA, COOMpaTb YCTaHOBKY M
BBINOJIHATh M3MEPEHMs, Cleays MpeyIoKEHHOMY IUIaHy, (UKCHpOBaTh
pe3yabTaThl IOJYyYEHHOM 3aBUCUMOCTH (U3UYECKUX BEJIMYMH B BHJE
IpPEUIOKEHHBIX Ta0aull U rpaduKoB, JesaTh BBIBOJBI IO pe3ysbTaTam
UCCIICJOBAHUS

NpOBOANTL KOCBCHHBIC H3MCPCHHA Q)HSHHGCKI/IX BCJIIMYHH, CJICAY
npez[nox(eHHoﬁ HHCTPYKIUHU: TIIPHU BBIIOJIHCHUA I/ISMepeHI/Iﬁ CO6I/IpaTB
OKCIICPUMCHTAJIBHYHO  YCTAHOBKY W  BBIYUCIIATH 3HAYUCHHUC HCKOMOM
BCIIMYHHBI

co0JII01aTh MpaBUIa TEXHUKH 0E30MaCHOCTH MpHU paboTe ¢ J1abopaTopHBIM
00opyaoBaHHEM

1.14

yKa3blBaTh NPUHLMIIBI JIEHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMCTB,
XapaKTepu30BaTh IPUHLMUIBI  JEHCTBUS  HW3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C MOMOIIBIO MX ONMCAHHUs, UCIOIb3Ys 3HAHUS O
CBOWCTBaX (PM3MYECKHUX SIBIECHUN M HEOOXOAUMBbIE (U3NYECKHE 3aKOHBI U
3aKOHOMEPHOCTHU

1.15

OPUBOIUTH  HpuUMepbl  (HaxoauTh  MHGPOpPMALKMIO O  IpHUMeEpax)
MPAKTUYECKOTO MCIONb30BaHUs (U3NYECKUX 3HAHUNW B IOBCEIHEBHOM
KU3HU 1711 oOecriedeHus 0e30MacHOCTH MpU OOpallleHUH ¢ MpudopaMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXpAaHEHUS 3/J0POBbs M COOIIOIEHUS] HOPM
HKOJIOTUYECKOIO MTOBEJICHUS B OKpYXKaIOLIEN cpeie

1.16

OCYHIECTBIISAITh OTOOpP HMCTOYHMKOB HHGopManuu B cetd HHTepHeT B
COOTBETCTBUU C 3aJaHHBIM MOMCKOBBIM 3alPOCOM, Ha OCHOBE MMEIOIINUXCS
3HAHUH MW TyTEM CPaBHEHMSI PAa3IMYHBIX MCTOYHHUKOB BBIIETATH
uHPOpPMALIMIO, KOTOpasi SBJISIETCS NPOTUBOPEUMBOHMIM MOXKET OBITH
HEJOCTOBEPHOI

1.17

UCIIOJIb30BaTh MPH BBIMOJIHEHUH YYEOHBIX 3a3JaHUN Hay4YHOHIOIYJSIPHYIO
auTepaTypy (QpHU3NYECKOro CoAep KaHMsl, CIIPaBOYHbIE MaTE€pPHUAJIbl, PECYPCHI
cetu HMHrepHer, Braaerp NpuUéMaMH KOHCHEKTUPOBAHUSA  TEKCTa,
npeoOpa3oBaHus HH(YOPMAIMK U3 OJTHON 3HAKOBOM CUCTEMBI B IPYTYIO



34

1.18

CO3/1aBaTh COOCTBEHHBIE KpaTKWE MUCHMEHHBIC W YCTHBIE COOOIIEHHUS Ha
OCHOBE 2 — 3 MCTOYHHMKOB MH(pOpMAMU (HU3NIECKOTO COACPIKAHUS, B TOM
quCiIe MyOJUYHO JIeaTh KPaTKUE COOOIICHHUS O pe3yJibTaTax MPOEKTOB UIIH
y4eOHBIX MCCIEJOBAHUN, IIPU 3TOM I'PAaMOTHO HCIHOJIb30BaTh W3Yy4YEHHBIN
HNOHATUIHBIN anmapar Kypca (U3HMKHM, CONPOBOXAATh BBICTYIUICHHE
Mpe3eHTalmnei

1.19

IPU BBIIOJHEHUH YYEOHBIX IPOEKTOB U MCCIEAOBAaHUN pACIPENEIATh
00s3aHHOCTU B TpYIIIE B COOTBETCTBUM C IIOCTAaBJIEHHBIMU 3aJayaMy,
CIEIUTh 3a BBIIOJIHEHUWEM IUIAaHA JEHUCTBUM, aJCKBAaTHO OLIEHUBATh
COOCTBEHHBIM  BKJIaJ B  JEATEIBHOCTh  IPYMIbI,  BBICTPAUBATh
KOMMYHHMKaTUBHOE B3aUMOJCHCTBHE, yUNTBIBAsi MHEHUE OKPYKAIOIINX
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ITPOBEPAEMBIE 2JIEMEHTbBI COAEP/ KAHUSA

7 KJIACC
Kon Kon
IIpoBepsiemble 3/1eMEHTBI COiEP:KAHUSA
pa3zeja  3JeMeHTa
®U3UKA U EE POJIb B IOZHAHMM OKPYXAIOIIEI'O MHMPA
®dusnka — Hayka o mpupoje. SIBienus npupojsl. Pusznyeckue
11 SIBJICHUSL: MEXaHUYeCKue,  TEIJIOBble,  3JIEKTPUYECKUE,
MarHuTHbIE, CBETOBBIE, 3BYKOBbIE
dusnueckue BeIUUUHBL V3MepeHue (U3NYECKHX BEJIMYMH.
1.2 dusnyueckue PUOOPHI. [TorpemHocTh U3MEPCHUI.
MexyHapoaHas cucTemMa eMHHUIL
EcrecTBeHHOHayuyHBId ~ METOA  TO3HAHMS:  HaOJIIOJCHHE,
1 13 [IOCTAaHOBKA HAy4YHOI'O BOIIPOCA, BBIIBWKEHHME THIIOTE3,
SKCHEpUMEHT MO0  IpOBEpKe  THUIOTE3,  OOBsACHEHUE
Ha0JII0aeMOTr0 SIBJICHUS
1.4 Onucanue PU3NYECKUX SBICHUN C TTOMOIIBIO MOJIETIeH
[IpakTuyeckue paboOTHI:
##HPar###113mMepenne paccToSHUH.
15 ###Par##13mepenrne o0bEMa JXUJIKOCTH U TBEPIOTO TeNa.
#H##Par###OnpeneneHue pa3MepoB MalbIX Tell.
###Par##13mepenne TEMIIepaTypbl pu ITOMOIIIA
KHUJKOCTHOTO TEPMOMETpPA U JaTUMKa TEMIIEPATYPbI
ITEPBOHAYAJIBHBIE CBEJIEHMA O CTPOEHNU BELLIECTBA
#H#HPar###CTpoeHne BellecTBa: AaTOMbl M MOJIEKYJNIBI, HUX
2.1 pazMepsl. ONBITHI, 10Ka3bIBAOIINE JUCKPETHOE CTPOCHHE
BELIECTBA
#H##Par### ] |pokenne vactuil BemecTBa. CBs3b  CKOPOCTH
2.2 JBUKEHMSI YacTHUI] C TeMmIepaTypoil. bpoyHOBckoe nBUKEHHE,
2 T dy3us
53 B3aumoseiicTBue 4acTHI] BEIIECTBA: IPUTSKEHUE U
OTTaJIKHUBaHUE
##H#Par### ArperaTHple COCTOSHUS BEILECTBA: CTPOEHHUE Ta30B,
94 KHUJIKOCTeH U TBEPABIX (KpUCTALIMUYECKUX) Tel. B3aumocBs3b
MEXJ1y CBOMCTBAMM BEILIECTB B PA3HBIX arperaTHbIX COCTOSTHUAX
U UX aTOMHO-MOJIEKYJISPHBIM CTPOEHUEM
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2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI

[IpakTuueckue pabOTHI:

#H##Par###0Onenka amamMeTpa aromMa METOAOM pSaoB  (c
HCIIOIb30BaHUEM (oTorpaduii).

2.6 #HHHPar###OnbITEl 10 HAONIONEHUIO TEIUIOBOTO PACHIMPEHHS
ra3os.

#HHPar###OnbITEI 10 OOHAPY)KEHUIO  JIEHCTBUS  CHJI
MOJICKYJISIPHOTO TIPUTSDKEHUS

JIBIDKEHME U B3AUMOJIEVICTBUE TEJI

MexaHnueckoe JBHXKCHUE. PaBHOMCpHOC H HCPABHOMCPHOC
JABHOXKXCHHUC

3.1

3. #H##Par###Ckopoctb. CpellHssl CKOPOCTh IIPU HEPABHOMEPHOM

JBH>KEHUU. Pacu€r myTu U BpEMEHH IBUKEHUS

SBnenne uHepuMU. 3aKOH MHEpLUMH. B3ammonelicTBre Tl Kak
3.3 MpUYMHA U3MEHEHUSI CKOPOCTH JIBIKEHHUS Tell. Macca Kak Mepa
WHEPTHOCTH TeJla

#H#Par### Inornocts  BemectBa. CBs3b  INIOTHOCTH  C

3.4
KOJIMYCCTBOM MOJICKYJI B €AUHUILIC 00BéMa BCIICCTBA

3.5 Cuna xak XxapakTepUCTHKa B3aUMOJIEHCTBUS TEI

Cuna ynpyroctu u 3akoH I'yka. M3MepeHne cuibl ¢ TOMOIIbIO
JMHAMOMETpa

3.6

37 ###Par##SIBnenne tarorenus u cuia Tsokectd. Cuia TsKecTH
' Ha Jpyrux miaHerax. Bec temna. HeBecomocTs

38 Cuna tpenus. TpeHue cKoOJIbXKEHUS U TpeHUE MOKos. TpeHue B

MIPUPOJIE U TEXHUKE

#H#HPar###Cnoxxenue Cuil, HalpaBJIEHHBIX 10 OJHOW MPsIMOM.

3.9
PaBHOzelicTBYIOIIIAsA CHIT

[IpakTuueckue padbOTHI:

Omnpenenenne CKOPOCTH PAaBHOMEPHOIO IBMKEHUS (IIapvKa B
KHUJIKOCTH, MOJEIH 3JIEKTPUUYECKOT0 aBTOMOOMIIS M TaK Jlanee).
OmnpeneneHue cpeiHed CKOPOCTH CKOJIbXEHUs Opycka HIn
3.10 Hiapyuka IO HAKJIOHHOW MuIocKOoCcTH. OmnpezneneHue IMIOTHOCTH
' TBEpHoro Ttena. ONBITHI, JAEMOHCTPUPYIOIIHME 3aBUCUMOCTD
pacTspkeHus (nedopMaruu) Npy>KUHBI OT MPUIOKEHHON CHUIIBL.
OneIThl, JEMOHCTPUPYIOIIME 3aBHUCUMOCTh CHJIBl  TPEHHUS
CKOJIb)KEHUSI OT Beca Tella M XapakTepa COINpPHUKACAIOLINXCS

MOBEPXHOCTEN

Ousnyeckue SBIECHUS B MPUPOJIE: MPUMEPHI JBUKEHHUS C
3.11 pPa3INYHBIMU CKOpPOCTSIMM B JKMBOM M HEXHUBOM IPUPOJIE,

JeiCTBHE CUJIbI TPEHUS B IPUPOJIE U TEXHUKE
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3.12

TexHuyeckue yCcTpoucTBa: TMHAMOMETP, TOAIIUITHUKA

JIABJIEHME TBEPJIbIX TEJI, )KUJKOCTEN 1 TA30B

4.1

4.2

4.3

Hapnenne TBEpAoro Tenma. CrnocoObl  yMEHBIICHHS U
YBCIMYCHUA NABJICHUA

JlaBnenue rasza. 3aBUCHUMOCTb JaBJ€HHsA raza oOT 00BEMa,
TEeMIIepaTypbl

[lepenava naBieHust TBEPABIMU TEIAMH, KUIKOCTIMU U Ta3aMHu.
3akoH Ilackana. [THeBMaTHUeCKre MaIlIMHEI

4.4

3aBUCUMOCTD JaBJICHUSA KUOAKOCTU oT T. HYGI/IHBI.
I'mapocratuyeckuit  mapagokc.  CooOIIarmmecs:  COCy/IbI.
FI/II[paBJH/I‘-IeCKI/Ie MCXaHU3MBbI

4.5

4.6

4.7

Atmocdepa 3emmm u armochepHoe masieHue. I[IpuunHBI
CyIIECTBOBaHMUS  BO3AYHIHOM  o00omouku  3emum.  OnbiT
Toppuuennmu. 3aBHCHMOCTH  aTMOC(EpPHOTO  JaBJICHUS OT
BBICOTBI HaJl YPOBHEM MOPS

WN3mepenue  armocdepnoro  masnenus. llpuboper s
M3MepeHust aTMOC(HEPHOTO JaBJICHUS

JleiicTBHE KHUAKOCTH M ra3a Ha MOTPYKEHHOE B HHUX TeJO.
BrliTankuBaromias (apxuMeioBa) cuiia. 3akoH Apxumesna

4.8

4.9

4.10

[InaBanue ten. BozayxomnnaBanue

[IpakTuyeckue paboOTHI:

HccnenoBanue 3aBHCHMOCTH Beca Tela B BOAEe OT 00bEéMa
MOTPYKEHHOW B JKUAKOCTH dacTu Tena. Omnpenenenue
BBITAJIKUBAIOLIEHA CHUJIbI, JEMCTBYIOLIEH Ha TEJO, MOTPYKEHHOE
B JKUJKOCTb. [IpoBepKa HE3aBUCHMOCTH BBITAIKHUBAIOIIECH CHIIBI,
JIEUCTBYIOIIEH HA TEJO B KUAKOCTH, OT Macchl Tena. OmbITHI,
JEMOHCTPHUPYIOIME 3aBUCUMOCTb  BBITAIKMUBAIOIIEH  CHIIBI,
JeMCTBYIOIEH Ha TeJIO B )KUJIKOCTH, OT 00bEMa NOrpyKEHHON B
KUIKOCTb 4YacTM Tella U OT IUIOTHOCTH  KUIKOCTH.
KoHcTpynpoBanue apeoMerpa WM KOHCTPYMPOBAHME JIOAKU U
onpeenaeHue €€ rpy30n0 bEMHOCTH

Ouznyeckue SBICHHUS B TNPUPOJE: BIUSHUE aTMOCHEPHOro
JIaBJICHUsI HA )KUBOI OpraHu3M, IIaBaHUe PbIO

411

Texandeckue yCTpoiicTBa: cooO1Iaronecs cocy/bl,
YCTPOUWCTBO BOAOINPOBO/A, THIPABINICCKUN TIPECC, MAHOMETP,
OGapoMeTp, BBICOTOMED, TMTOPIITHEBOM HACOC, apeoMETP

PABOTA, MOIIHOCTbB, DHEPT U

5.1

Mexanudeckas pabora

5.2

MexaHu4deckas MOIIHOCTh
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[IpocTble MeXaHU3MBI: pbIYar, OJIOK, HAKJIOHHAs IJIOCKOCTb.

5.3
IIpaBuio paBHOBECHs pblyara
5.4 [IpuMeHeHne npaBuiia paBHOBECHUS pbluara K 0JIOKY
«3omotoe mpaBuiIO» MeXaHWKU. Kod(pQUIMEHT MO0JIe3HOTO
9.5 JeicTBUs MexaHu3MoB. IIpocTeie MexaHu3Mbl B OBITY U
TEXHHUKE
5.6 [ToTenuumanpHas SJHEPTUU TeJa, MOJHATOrO HaJl 3eMIIEN
5.7 Kunernueckas sneprust
58 [lonnass MexaHuveckas DSHeprus. 3aKOH HM3MEHEHHUS U
' COXPAaHCHUS MEXaHHUYECKOH SHEPTUU
[IpakTuueckue pabOTHI:
##H#Par###Onpenenenne  pabOTBl  CWIJIBI  TPEHHA  IIPH
5.9 paBHOMEPHOM  JBW)KCHHH  Tella [0  TOPU30HTAIBHOMN
' noBepxXHOCTU. VccrenoBaHue YCIOBUH paBHOBECHS pbluUara.
Nsmepenne KIIJl HakioHHOW miiockocTu. M3ydeHue 3akoHa
COXPAHCHUS MEXaHHUYECKOH SHEPTUU
5.10 @u3nyYecKue SABICHUS B IIPUPOJIE: PbIYAlry B TEJIC YEIIOBEKA
Texnuyeckue  ycTpoiicTBa: pplyar,  TOABMXHBIA U
5.11 HETIOJABVIKHBIM  OJIOKM, HAKJIOHHAS IJIOCKOCTh, IIPOCTHIC

MCXAaHU3MEI B 6BITy
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ITPOBEPAEMBIE HA OI'D 110 ®PU3UKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kona
NMPoBePSIEMOro
TpedoOBaHMS

IIpoBepsiemble TPeOGOBaHMS K MPeAMETHBIM pe3yJibTaTaM 0a30BOro
YPOBHS OCBO€HHMSI OCHOBHOI 00pa30BaTe/IbHOM MPOrpaMMbl 0CHOBHOI0
o01ero oopazosanusi Ha ocHoBe ®PI'OC

[Nonumanue ponu Gu3uku B HAYYHOH KapTHHE MUPA; CPOPMUPOBAHHOCTH
0a30BBIX MpPEACTABIECHUN O 3aKOHOMEPHOM CBS3M M I103HABAEMOCTU
SBIICHUA  TPUPOABI, O  pOJMU  DOKCHEpUMeHTa B  (uU3MKe, O
cucreMooOpasyomeii poiu (U3MKA B Pa3BUTHU ECTECTBEHHBIX HayK,
TEXHUKH M TEXHOJOTHH, 00 3BOMIOLUM (PU3NYECKHX 3HAHUN M UX POJIU B
LIEJIOCTHOW €CTECTBEHHOHAYYHOM KapTUHE MHpa, O BKJIAJE POCCHUHMCKUX U
3apyOeKHBIX YUEHBIX-(U3UKOB B pa3BUTHE HAayKH, OOBSICHEHHE IPOLIECCOB
OKPY’aroIlero Mupa, pa3BUTHE TEXHUKU U TEXHOJIOTHH

3HaHMs O BHJIAX MarepuM (BEIIECTBO M IOJIE), O JABM)KEHUU Kak crocobe
CYLIECTBOBaHMS MaTepuu, 00 aTOMHO-MOJIEKYJSIPHOH TEOpUH CTPOEHUS
BEIIECTBA, O (PU3NYECKON CYLIHOCTH SIBICHUH NPHUPOIbI (MEXaHUYECKHX,
TEIUIOBBIX, HJIEKTPOMArHUTHBIX M KBAHTOBBIX); YMEHHE Pa3JIn4aTh SBICHUS
[0 ONHCAaHMI0 MX XapakTEepHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOUINX JTaHHOE (U3NYECKOE SIBICHUE; YMEHHUE DPAclO3HaBaTh
NPOSIBJIEHUE H3YUYEHHBIX (DU3MUECKHX SBICHUHA B OKpYKAIOLIEM MHMpE,
BBIJIETISIS MX CYIIECTBEHHBIE CBOMCTBA (ITPU3HAKN)

BJ'IaI[eHI/Ie OCHOBAaMH MOHSTHIHOIO arrmapara U CHMBOJIMYCCKOTO s3bIKa
(1)I/I3I/IKI/I U HCIOJIb30OBAHUC HX IJid PCIICHUA y‘le6HLIX 3aaa4;, YMCHUC
XapaKTCPU30BaATh CBOICTBA TCII, (1)I/I3I/I‘~IGCKI/IG SABJICHUA W TIIPOLCCCHI,
HCIIOJIB3YyA (bYH)IaMeHTaJII)HBIC 1 OMIIMPHUYCCKUEC 3aKOHBI

VYMeHHne OIMCHIBaTh HU3YYCHHBIC CBOIMCTBA TeIl H (l)I/I3I/I‘leCKI/Ie SABJICHUA,
HCIIOJIb3YA (1)I/I3I/I‘IeCKI/Ie BCIIMYHHBI

Brnanenne ocHOBaMH METOJIOB HAYYHOTO IMO3HAHHS C YUETOM COOIIOCHHUS
npaBuJI 6€30macHOro TpyAa: HabMoAeHHe (PU3NUECKHUX SBIICHUM:

YMEHHE CaMOCTOATEIbHO COOHMpAaTh SKCIEPHUMEHTAIbHYI0 YCTAaHOBKY U3
JTaHHOTO Habopa 00OpyAOBaHUS MO WHCTPYKIIMHU, OMUCHIBATh XOJ ONBITA U
3aMKCHIBATh €T0 PE3yIbTaThl, HOPMYITHPOBATH BHIBOIBL;

MpOBEJCHUE MPSIMBIX U KOCBEHHBIX H3MEPEHHN (PU3NYECKUX BEIHYUUH:
YyMEHHE  IUTAHHPOBATh  HM3MEPEHHs,  CaMOCTOATEIBHO  COOMpATh
OKCIICPUMCHTAJIBHYIO YCTAHOBKY II0 HWHCTPYKIOHH, BBIYHUCIIATH 3HAUCHUC
BCJIMYMHBI 1 aHAJIM3UPOBATH IMOJIYUCHHBIC PE3YJIbTAThl C y‘-IéTOM SaHaHHOﬁ
MOTPEITHOCTH PE3YJIbTATOB H3MEPEHUI;

MIPOBEICHHE HECJIOKHBIX AKCIIEPUMEHTATBHBIX HCCIIeTOBaHMUI;
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CaMOCTOSITENIFHO COOMPATh IKCIEPHUMEHTAIBHYIO YCTAaHOBKY U MPOBOJIUTH
UCCIICIOBAaHUE 110 MHCTPYKLUH, MPEACTABIATH MONyYCHHBIE 3aBUCUMOCTH
¢u3nueckux BeIMYMH B BUAEC TaOmMI W TpaduKOB, YUYHUTHIBATH
HOTPEITHOCTH, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM HCCIIeIOBAHUS

[TonnMaHMe XapakTEpHBIX CBOWCTB (M3WYECKHX MOeNeil (MaTepualbHas
TOYKa, a0COIIOTHO TBEPAOE TEIO, MOJCIN CTPOCHUS Ira30B, KHIKOCTEH U
TBEPABIX TeJ, ILUIAHETapHas MOJEIb aToMa, HYKJIOHHAs MOJEIb aTOMHOIO
A1pa) U yMEHUE IPUMEHSATH UX JJI51 00bACHEHHUS (PU3NYECKHUX TPOLIECCOB

VYMeHHne 00BSICHATh (PU3NUECKHE MPOLECCHl U CBOMCTBA Tell, B TOM YHCIE U
B KOHTEKCTE CHTyallud NpPaKTUKO-OPUEHTHPOBAHHOTO XapakTepa, B
JaCTHOCTH, BBISABIIATD IMPUYIUHHO-CIICACTBCHHBIC CBA3HU n CTPOUTH
OOBSICHEHHE C OMOpOW Ha HM3yYCHHBIE CBOWCTBAa (PM3UYECKUX SIBJICHUH,
¢du3nUecKre 3aKOHbI, 3AKOHOMEPHOCTH U MOJIEITH

YMenue pemiats pacu€THble 3a1aun (Ha 6a3e 2 — 3 ypaBHEHHUIA), UCHIONB3YS
3aKOHBI U (POPMYIIBI, CBSA3BIBAIOMINE (DU3UYECKHE BEITMYMHBI, B YACTHOCTH,
3alMCchbIBaTh KPAaTKOE YCJIOBUE 33Jaud, BBIABISATH HEIOCTAIOIIME JIaHHBIE,
BBIOMPATh 3aKOHBI W (QOPMYINBI, HEOOXOomWMBIE sl €€ pelieHus,
UCIIOJIb30BaTh CIPABOYHBIE JaHHBIC, IPOBOJUTH pPacu€Thl U OLEHUBATh
PEATMCTUYHOCTD MOTYYSHHOTO 3HA4eHHs (DU3MUECKON BEIMYMHBI; YMEHUE
ONpeAeNaTh Pa3MEpPHOCTh (HU3MUECKON BEIMYUHBI, MOJYYEHHON mIpu
pELICHUH 3aa4H

YMeHHe XapakTepHu30BaTh MPHUHIIMIIBI IEHCTBUS TEXHUYECKUX YCTPOUCTB, B
TOM 4HcJie OBITOBBIX HPUOOPOB, M TMPOMBIIUIEHHBIX TEXHOJOTHYECKHX
IPOILIECCOB M0 UX OMHMCAHUIO, UCHOJb3Ys 3HAHUS O CBOMCTBAX (PU3MUECKUX
SBJICHUN U HEOOXOoMMble (PU3HUYECKUE 3aKOHOMEPHOCTH

10

YMeHue ucnoib3oBaTh 3HAHUS O (QU3NYECKUX SBICHUSAX B IOBCEIHEBHOU
JKU3HU i1 oOecrieyeHus O€30MacHOCTH MpU OOpalieHUH € OBITOBBIMU
npuOopaMyl M TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHMsI 3/10pOBbI M
COOJIIOJIEHHsI HOPM HKOJIOTMYECKOTO MOBEJEHHS B OKpYXKaoLIeH cpene;
NOHMMaHHE HEOOXOJUMOCTH TPUMEHEHUS JIOCTHXKEHUH (UMK H
TEXHOJIOTHH JUIsl pallMOHAIBHOTO MIPUPOIOIOIb30BAHUS

11

OneiT  moucka, MpeoOpa3oBaHUSs W TpeACTaBleHUs UHGOpMaLUU
¢u3nueckoro - coiepKaHMs € MCIOJb30BaHMEM  HMH(OPMAIOHHO-
KOMMYHHMKATUBHBIX TEXHOJIOTWH; YMEHHUE OLIEHHUBATh JOCTOBEPHOCTh
NOJYy4YeHHOM MHQoOpMamuMu Ha OCHOBE HMEIOLIUXCS 3HAaHUM W
JOTIOJTHUTEIbHBIX MCTOYHMKOB; YMEHHME HCIIOJIb30BAaTh IPH BBHINOJIHEHUU
yu4eOHbIX 3aJaHMi HAYYHO-TIONMYJSPHYIO JIUTEpaTypy (PU3HYECcKOro
coJiep’KaHusl, CIIpaBOYHbIEe MaTepUabl, pecypchl ceT VHTepHeT; BianeHue
0a30BbIMH HaBBIKaMHU IpeoOpa3oBaHUs MHPOPMAIMK M3 OJHON 3HAKOBOM
CUCTEMBl B JpYryl0; yMEHHE co37aBaTb COOCTBEHHbIE MHUCbMEHHBIE U
YCTHBIE COOOLIEHNS HA OCHOBE MH(OPMAIK U3 HECKOJIBKUX HCTOYHUKOB
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INEPEYEHD 2JIEMEHTOB COAEPKAHMUSA, IIPOBEPAEMBIX HA OI'J I1O
PU3UKE

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

Kox
1 MEXAHUWYECKMUE SBJIEHNW A
11 Mexanuueckoe JABrkeHre. MarepuaibHas Touka. Cucrema oTcuéra. OTHOCUTEIBHOCTD
' JIBUKEHUS
PaBHOMepHOEe W HepaBHOMepHOe nBwkeHue. Cpenssi ckopocts. Dopmyna s
1.2 | BelumCIICHUS cpeaHer ckopocTu: V = S/t
PaBHOMEPHOE MPAMOIHHENHOE ABMKEHHE. 3aBUCUMOCTh KOOPAMHATHI TENIA OT BPEMEHH
B CIy4ae paBHOMEPHOT'O MPSIMOJUHEHHOTO TBU)KCHHUS:
13 x(t)=x,+vt
I'padyikd  3aBUCHMOCTH OT BpPEMEHHM JJIS IPOCKIUH CKOPOCTH, IPOEKIMH
HepeMeIeHHsI, TTyTH, KOOPAMHATHI IPU PABHOMEPHOM MPSIMOJUHEHHOM JIBHIKECHUN
3aBUCUMOCTh KOOpAMHATHI Tela OT BPEMEHH B Cllydae PaBHOYCKOPEHHOTO
PSIMOJIMHEHHOTO IBUKCHUS:
#
Sl =v, * i+ * =
o
DopMyIIBI TS TPOCSKITHK MTEPEMEIIECHUS, TPOSKIIUH CKOPOCTH U MPOEKIIUH YCKOPCHHMSI
[pU PAaBHOYCKOPEHHOM MPSMOJIMHEHHOM JBHIKCHHH:
2
1.4 'Sx(r):vﬂlx'r_"ax'E‘
L)_‘.(f) =g T4, 1,
a.(f)=canst,
Ul.‘c‘ - Ul.'rL =2HTS_T
I'paduku 3aBHCHUMOCTH OT BPEMEHH Ui MPOCKIMH YCKOPEHUS, MPOCKIIMH CKOPOCTH,
NPOCKIIUM TEPEMEIICHUS, KOOPIUHATHI TPH PABHOYCKOPECHHOM TMPSMOJUHEHHOM
IBUKEHUHU
CBoOonHoe maneHue. DopMysibl, ONUCHIBAIOIINE CBOOOJHOC TMAJCHHE Telia II0
15 BEPTUKAIHM (ABWKECHHE Tella BHU3 WM BBEPX OTHOCHTEIBHO MOBEPXHOCTH 3EMIIH).
' I'paduku 3aBUCHMOCTH OT BPEMEHH ISl MIPOCKIIMUA YCKOPEHUS, TPOSKIIUN CKOPOCTU U
KOOPJIMHATHI PU CBOOOHOM IMaJCHUHU TeJla 10 BEPTHKAIN
CKOpOCTh PaBHOMEPHOTO JBMKEHHS TEJIa 10 OKpYKHOCTH. HampaBienne ckopocTu.
1.6  dopmyna IS BBIYUCICHHUS CKOPOCTH 4Yepe3 paauyc OKDPYKHOCTH H TIEPUOJ

oOparteHus:
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2MR

UZT

LlenTpocTpeMuTenbHOe ycKopeHue. Hampasiienue HeHTpOCTPEMUTEILHOTO YCKOPEHHSL.
®dopmynia a5l BBIYUCICHUS YCKOPEHUS:

_uw
W R
®dopmyia, CBSI3bIBaIOIIAsl IEPUOJ] M YACTOTY OOpaleHUS:
v = 1
T

Macca. IInoTHOCTE BellecTBa. CDopMyJIa JJIA BBIYUCICHUSA ITIJIOTHOCTH .

_om

1.7 V
1.8 = Cuna — BekTopHas gusnyeckas BenuunHa. Cl0KeHHUE CUIT
1.9  SIBnenme mnepuuu. [lepBorit 3akoH HeroToHa
Bropoii 3akon HeroToHa:
110 F=m-a
CoHarnpaBieHHOCTh BEKTOpPA YCKOPEHHUS TeJla U BEKTOpa CUJIbL, ICUCTBYIOIIEH Ha TEJIO
Bzaumopericteue Ten. Tperuit 3akoH HeroToHa:
111 F. 21T _F.l—}E
TpeHue MOKOsI U TpEeHHE CKOJbKeHus. PopMyna JyUisi BBIUMCICHUS MOIYJS CHIIBI
TPEHUS CKOJIbKEHUS:
F_=u-N
1.12 = M
Hedopmarus tena. Yopyrue u Heynpyrue aedopmanui. 3aKoH yrpyrou aedopmaruu
(3akoH ['yka):
1.13 F=k-Al
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Bcemupnoe tarorenue. 3aKOH BCEMUPHOTO TSTOTEHUS:
F-G. iy -ih‘:
R
114 Cuma TsoxecT. YcKkopeHue CBOGOIHOTO MAICHHS.
®opmynia 175 BBIYUCICHUS CUJIBI TSKECTH BOJIM3H MOBEpXHOCTH 3emuu: F = mg.
JBuxenue manet Bokpyr Connua. [lepBas kocmuueckas ckopocts. HeBecomocTs u

Heperpy3Ku

Nmrtynbe Tenna — BekTopHas (U3uvecKas BeJTudrHa.
1.15 D=mi

HNmnynec cucremsl tein. M3menenue umnyibea. MMmyibsce cumsl

3akoH COXpPAaHCHUS UMITYJIbCa IJIA SaMKHYTOﬁ CHUCTCMBI TCJI:
1.16  p=my +im,U, =const

PeakTuBHOE ABM)KCHUE

Mexannueckas pabora. @opmyiia st BEBIYUCICHHS paOOThI CHITHI:

A=Fsooso

MexaHnueckasi MOIIHOCTb:
1.17

n=4
I

Kunernueckas u moTeHImanbpHas sueprus. @opmyiia Ui BEIMUCICHUS! KHHETHYECKOH
SHEPTUH:

2
Teopema o kuHeTnueckoi s3Heprun. Gopmyia Ui BBIYUCIECHHS HOTEHIUATBHON
SHEPTHUH Tela, HOAHATOTO

1.18

Haj 3eMIEi:

E,=mgh

Mexann4geckas OHEPTIUA:

E=E,+E,

1.19 .
3aKOH COXpaHEHUsI MEXaHUYECKOM 3Heprun. @opMmyiia sl 3aKOHA COXPaHEHUS

MEXaHUYECKOM dHEpruu B OTCYTCTBHE cuil TpeHus: E = const.
IIpeBpalieHre MEXaHUYECKOW SHEPT UM NPY HAJTUYUH CUJIBI TPEHHUS.

1.20  IIpocTbie MEXaHU3MBI. «30JI0TOE MPABHIIO» MEXAHHUKH.
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1.21

1.22

Peruar. Momenrt cuitsl: M - Fl.
VYciioBue paBHOBECHS pbluara:

M +M +..=0
[ToaBuxHBIN 1 HeTOABKHBIN O0710KK. KITJ] mpocThIx MeXxaHU3MOB,

n= Anonesnas
A‘S&I‘IZEEBEEHH

aBiienue TBEpIOTO TENA.
d)opMyJIa JJIs1 BBIYUCIICHUA JaBJICHUS TBépI[Ol"O TCja.
F
pP= G
JlaBneHue raza. ATMocdepHoe JaBieHue.
FI/II[pOCTaTI/I‘-IeCKoe AAaBJICHUC BHYTPH KUAKOCTHU.
CDopMyJIa AJI1 BBIYHUCJIICHUA JaBJICHUS BHYTPHU JKUAKOCTH:

p=pgh+p_,

3akon [lackans. ['mapaBaudeckuii npecc

1.23

1.24

3akon Apxumena. opmyia Juisi ONIpeACNICHNs BBITAJKUBAIONIEH CHIIBI, JCHCTBYIOIIEH
Ha TEeJI0, MOTPYKEHHOE B JKUIAKOCTh WJIU Ta3:

F_jtm_ =pgV

Ycnopue nnaBanus Teia. [lnaBanue CYJ0B 1 BO3AYXOIlJIABAHUEC

Mexannueckue kojeOaHUs. AMIUIMTYJa, MEpUOx M yacToTa konebanuil. dopmyina,
CBSI3bIBAIOILAS YACTOTY U MEPHOJ] KOJIeOaHHiA:

1.25

Maremarnueckuii ¥ NOpPYXKUHHBIM ~ MasTHUKWU. [IpeBpamenuwe sHeprum Ipu
K01e0aTeIbHOM ABUKEHUH

1.26

1.27

3aTyxa10mHe KoJIeOaHMSI. BBIHY)KIIGHHLIC koyieOanus. Pe3onanc

MexanndecKre BOJIHEL. HpOJIO.]'H)HBIe 1 MOIICPCYHBIC BOJHEI. HJ'II/IHa BOJIHBI U CKOPOCTH
pacnpoCTpaHCHUS BOJIHBI:

L=v-T

1.28

1.29

3ByK. ['poMKOCTE M BbICOTa 3ByKa. OTpakeHHE 3BYKOBOM BOJIHBI Ha IPaHULE JBYX
cpen. Uudpas3Byk u yIbpTpasByk

IIpaxmuueckue pabomul

H3mepenue cpenHel INIOTHOCTH BELIECTBA; apXUMELOBOU CHUIIBL; KECTKOCTHU MPYKUHBL;
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K0d(ppHIIMEeHTa TPEHUS CKOJIbKEHUS; paOOTHI CHIIBI TPEHUS, CHIIBI YIPYTOCTH; CPEIHEH
CKOpOCTH JBIDKEHHS OpycKa IO HAKJIOHHOM IIJIOCKOCTH; YCKOpEHHs Opycka mpu
JIBIDKEHUM 10 HAKJIOHHOW IUIOCKOCTH; 4YacTOTBl M  Iepuoja  KojeOaHWid
MaTeMaTUYECKOT0 MasTHUKA; YAaCTOThI U Mepuojia KoueOaHuil Mpy>KUHHOTO MasiTHUKA;
MOMEHTa CHJIbI, ACHCTBYIOLIEr0 Ha pblYar; paboThl CHJIBI YIPYTOCTH INPHU MOAbEME
rpy3a ¢ MOMOIIbIO HETIOABMKHOTO 0JI0Ka; pabOThI CHIIBI YIIPYTOCTH IIPU MOABEME Tpy3a
C TIOMOIIIBIO MOJBUKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXUMEIOBOM CHIIBI OT 00bEMA MOTPYKEHHOM YacTH Tea
U OT IUIOTHOCTH XHJKOCTH; HE3aBUCHMMOCTH BBITAJIIKMBAIOLIEH CHIIBI OT MacChl TEJa;
CHJIBI TPEHUSI CKOJIBXKEHHUS OT CHJIBI HOPMAJILHOTO JABJICHHS U OT POZa MOBEPXHOCTH;
CHJIBI YIPYTOCTH, BO3HUKAIOUIEH B IMPYXHHE, OT CTENEHH JehOopMalud NpPYKUHBL;
YCKOpEHUs: OpyCKa OT yria HAaKJIOHA HAIPABIIIONICH; Mmeproja (4acTOThl) KOJCOaHHIA
HUTSHOTO MAasTHHUKA OT JJIMHBI HUTHU; MEpPHOJa KOJICOaHUH MPYKUHHOTO MAasTHUKA OT
Macchl Tpy3a M JKECTKOCTH TMPY>KUHBI, HCCIEIOBAaHHE HE3aBUCUMOCTU MEpHOa
KoJe0aHUN HUTSHOTO MasTHHKAa OT Macchl rpysa. lIpoBepka ycinoBusi paBHOBeCUS
pblyara

Qusuueckue A6leHUs 8 npupoode: MPUMEPHI ABIXKEHUS C PA3TUYHBIMH CKOPOCTSAMHU B
JKUBOM M HEXKUBOU MPUPOJE, NEHCTBUE CUITBI TPEHHS B IPUPOJIE U TEXHUKE, PUITUBBI U
OTNUBBI, JBIKeHUE TIaHeT COJIHEYHOW CHUCTEMBbl, PEaKTHMBHOE IBUKCHHE >KUBBIX

1.30 OpPraHU3MOB, PblUaru B Telle YeJIOBEKa, BIMSHUE aTMOC(QEpPHOro JaBJICHUS Ha JKUBOU
OpraHu3M, IIJJaBaHHWE pbIO, BOCIPHUATHE 3BYKOB JKUBOTHBIMM, 3€MIIETPSCEHHE,
ceificMHuYecKHe BOJIHBI, IIyHaMH, 3X0
Texnuueckue ycmpoiicmea: CIAJOMETP, JaTYUKU IIOJIOKEHHS, pAacCTOSHUA U
YCKOpPEHUS, TUHAMOMETD, MOAIINITHUKHN, PAKETHI, PbIYar, MOJBUHBIA U HENTOABHKHBIN

1.31 Onoxu, HaKJIOHHAS TUIOCKOCTb, MPOCTHIE MEXaHU3MBI B OBITY, COOOIIAIONINECS COCY/IBI,
YCTPOMCTBO BOJIONPOBO/IA, THAPABIMUECKUN IIpecc, MaHOMETP, OapoMeTp, BEICOTOMED,
MOPUIHEBOW HACOC, apEOMETP, 3XO0JIOT, UCIOJIb30BaHUE YIbTPa3BYKa B ObITY U TEXHUKE

2 TEIIIOBBIE ABJIEHWA
OCHOBHBIE TOJIOKEHUS MOJEKYJIIPHO-KMHETUYECKON TEOpUU CTPOEHMSI BEIECTBA.

21 Mogenun  TBEPOOTO, IJKUAKOTO W Ta3000pa3HOTO  COCTOSIHMW — BEIIECTBA.
Kpucrannnueckue u amop¢Hble Tena

99 JIBmxenue dactul BemiecTBa. CBsI3b CKOPOCTH JIBMJKEHHUS YacTHI] C TEMIEPATYpOHl.

' bpoyHnoBckoe nBuxkenue, mupdysus

2.3 ~ CmauuBaHUE U KallWUISIPHBIC SBICHUS

2.4  TemnoBoe pacuIMpeHNe U CKaTHE

2.5  TemnoBoe paBHOBecue

26 BuyTpennss sneprus. Pabora u temnsonepenaya Kak crnocoObl H3MEHEHUS! BHYTPEHHEN

' SHEPruu
2.7 Bugpl Terionepeaayn: TeIIONPOBOIHOCTb, KOHBEKIIHS, U3TyYEeHUE
2.8 Harpepanue n oxnaxaenue tea. KonudecTBo TEmnoTel. Y AenbHas TEIIOEMKOCTD:
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O=am(t,—1)

3aKOH COXpaHEHUs SHEPIUU B TEILUIOBBIX IIPOLECCAX. Y PAaBHEHUE TEIUIOBOrO OanaHca:

2.9 Ql +Q;g 1 =0
510 Ucnapenue u konaeHcanus. MiaMeHeHne BHYTPEHHEH SHEPIUU B MPOLECCE UCTapeHUs
' U KoHacHcaruu. Kumenue xuakocTr. Y iebHas TerioTa napooopaszosanus: L = Q/m
2.11  BnaxsHOCTbh BO3ayXa
[InaBnenne u kpucramumzamus. V3MeHeHue BHYTPEHHEH SHEPruu IMpU IUIABJICHUU U
KpUCTaJUIM3alMK. Y Ae/IbHAs TEIUIOTA MJIABJICHUS:
2.12 Q
& m
513 BuyTpeHHsst sHeprus cropanusi TOIUIMBA. Y IeNibHAs TEIJIOTA CrOpaHus TOIUIMBA: ( =
' Q/m
2.14  Ilpunnunsl padotsel TemioBbix apurareneii. KI1/[ Termooro npurarens
Ipaxmuueckue pabomul
W3mepenne yaenbHOM TEIIOEMKOCTM METAUIMYECKOro LMWJIMHJIpA; KOJIMYECTBA
TEIUIOTHI, MOJIYYEHHOTO BOJOW KOMHATHOM TemmepaTypbl (PMKCHPOBAHHOH Macchl, B
5 15 KOTOPYIO ONYIIEH HarpeThlil LMJIMHJIP; KOJWYECTBA TEIUIOThI, OTJAAHHOI'O HarpeThbiM
' HUJIUHAPOM, TOCII€ ONYCKAaHUs €ro B BOJY KOMHATHOW TE€MIIepaTypbl; OTHOCUTEIbHON
BIIQYKHOCTH BO3/yXa; YICIbHOM TEIUIOTHI IJIaBJieHUs Jibaa. MccienoBanue M3MEHEHHs
TEMIIEpaTypbl BOABI TIPU PA3JTUYHBIX YCIOBUSX; SBIECHHS TEIUIOOOMEHAa TMpHU
CMELIMBAaHUH XOJIOJHOW U ropsue BOJBL; MPOLECCa UCTIaPEHUS
Qu3zuueckue a61eHUs 8 nNpupode. TTOBEPXHOCTHOE HATSDKEHUE W KaUJUISIPHBIC SBICHUS
2.16 B mpupone, KpucTaiiasl B mpupoze, u3iaydeHue ColyiHIA, 3amMep3aHHe BOJOEMOB,
Mopckue Opu3bl; 00pa3oBaHHE pOChl, TyMaHa, WHesl, CHera
Texnuueckue ycmpoticmea: KanwuiApbl, NPUMEPbl MCIOJb30BaHUS KPUCTAIUIOB,
2.17 | KUAKOCTHBIA TEPMOMETp, NAaTYHK TEMIEpPaTyphl, TEPMOC, CUCTEMA OTOILJICHUS JOMOB,
TUTPOMETPBI, ICUXPOMETP, NapoBast TypOUHA, BUTATENh BHYTPEHHETO CTOPaHUs
3 OJIEKTPOMAT'HUTHBIE SAIBJIEHW S
3.1 OnekTpusanus Ten. /[Ba BUia 31eKTPUUYECKUX 3apsiioB
3.2  BzammopeiicTBHe 3apspKeHHBIX Tell. 3akoH KymoHa
3.3 | 3akoH coxpaHEeHUSs dIEKTPUIECKOro 3apsaa
3.4 Onektpuueckoe  mnoje.  Hanpsok€HHocTh  anekTpuueckoro  mousisd.  [Ipunimn
' CYNEPIO3UIUH IEKTPUUECKHUX 0JIeH (Ha KaYeCTBEHHOM YPOBHE)
35 Hocutenn  snextpuyeckux  3apsaoB. JIelicTBHE  DJIEKTpHUYECKOTO  TOJS  Ha
' AJIEKTpUYECKUE 3apsabl. [IpOBOTHUKH U TUIIEKTPUKH
36 [TocTostHHbIN 3nekTpuueckuil Tok. JlelcTBUs anekTpuueckoro Toka. Cuiia ToOKa.

Hanpsxenue.
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3.7

I=qg/t,U=A/q
:‘)J'ICKTpI/ILICCKOC COIMPOTHUBJICHUC. Y,[[CJ'II)HOC SJICKTPHUYCCKOE COIIPOTHUBIICHUC!
R =pl/S

3.8

3.9

3akon Oma ais yuactka snekrpuueckon nenu: | = U/R

HOCJIC,I[OB&TCJ'IBHOC COCIMHCHNEC ITPOBOJHUKOB!

I, =1,. U=U,+U,. R=R +R,
Hapaﬂneanoe COCAMHCHUEC ITPOBOJHUKOB PABHOI'O COIIPOTHBJICHUA:

U=U;I=I+I;R=2.
- - 2

e

CMenranHbIe COCAUMHCHUSA ITPOBOJHHUKOB

3.10

3.11

3.12

Pabota u momHOCTS A5ekTpuueckoro Toka. A = Ult, P = Ul

3akoH J[xxoynsa — Jlenua:
O=I"R-t

OnbiT Dpcrena. MarHuTHOE 1oJie TIPSMOTO MPOBOJHHUKA ¢ TOKOM. JIMHUM MarHUTHOM
UHIYKIHH

3.13
3.14

MarsuTHOE II0JI€ ITIOCTOSHHOIO MarHuTa. B3aHMOZ[€I>'ICTBPI€ IIOCTOAHHBIX MaroHuToB

I[eﬁCTBHC MAarauTHOIO ITOJIA Ha ITPOBOJHUK C TOKOM

3.15

3.16

3.17

Oneitel Gapanes. SABnenue snekTpoMarHuTHON MHAYKUUU. [IpaBuio Jlenmna

Ilpakmuueckue pabomul

N3mepenue 31eKTpUUECKOro CONMPOTHUBIEHUS PE3UCTOPA; MOIIHOCTH 3JIEKTPUUYECKOTO
TOKa; pabOTHI JIEKTPUUECKOT0 TOKA.

HccnenoBanue 3aBUCMMOCTH CHUJIbI TOKAa, BO3HUKAIOIIETO B MPOBOJHUKE (PE3UCTOPHI,
JaMIIO4Ka), OT HaIPsDKEHUs Ha KOHIAX MPOBOJAHMKA; 3aBUCUMOCTU CONPOTUBIICHUS OT
JUIMHBl ~ NIPOBOJHMKA, IUIOMIAJM €ro IIONEPEYHOT0 CEYEHHMs U YAEIbHOIO
COINPOTHBIICHUS.

ITpoBepka mpaBuia g DJIEKTPUYECKOIO HAMNPSDHKEHUS IPH  MOCIEA0BATEIbHOM
COCIMHEHUW IPOBOJHUKOB; TpaBHUia JUIsl CUJIBl DJEKTPUYECKOIO TOKa IIpH
napajielbHOM COE€IMHEHUH NTPOBOIHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue aA6leHUs 6 nNpupode: DIEKTPUUYECKHE SBJIEHUS B aTMocdepe,

SJICKTPHUYCCTBO KHUBBIX OpPTaHHU3MOB, MAHUTHOC II0JIC 3CMJ'II/I, npeﬁ(b IOJIFOCOB, POJIb
MAarauTHOIO MMOJIA JJIA )KM3HHU Ha 3CMJ'Ie, MOJIAPHOC CUAHUC

3.18

Texnuueckue ycmpoticmea: 3JIEKTPOCKOI, aMIIEPMETpP, BOJBTMETP, PEOCTAT, CUETUUK
JNEKTPUYECKON  DHEPruu, DIIEKTPOOCBETUTENIbHbIE MPUOOPHI, HarpeBaTesbHbIE
ANIEKTPONPUOOPH!  (IIPUMEPBI), DIEKTPUUYECKHE MPEJOXPAHUTENIH, 3JIEKTPOMArHuT,
AJIEKTPOJIBUTaTEINb TOCTOSHHOTO TOKA, TEHEPATOP MOCTOSHHOTO TOKA

3.19
3.20

BHGKTpOMaFHI/ITHBIe BoxHsl. IlIkana SJICKTPOMArduTHBIX BOJIH

JlyueBasg monenb cBera. [IpsamoiMHERHOE pacIIpOCTpaHEHHUE CBETA
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3.21  3akon oTpaxkeHus cera. [Imockoe 3epkano
3.22  Ilpenominenue cBera. 3aKOH IPEIIOMIICHUS CBETa
3.23  ucmepcus cBeTa
394 JIunza. Xop nydeit B imH3e. @OKycHOE paccTosHME JMH3bL. ONnTHYecKasl CUiia JIUH3bIL:
' D=1/F
3.25 I'ma3 kak onTuyeckas cuctema. Onrudyeckue mpudopbl
Ilpaxmuueckue pabomul
HH#Par###113MeperHre oNTHYECKON CUITbI COOMPAIOIIE JIMH3bI; (POKYCHOTO PACCTOSHHS
coOuparomiel JuH3bI (110 CBOMCTBY paBEHCTBA Pa3MEPOB IIpeIMETa U M300paKeHUs,
3.9 | XOTAA MPEMET PACTIONONEH B JIBOMHOM (OKyce), IOKa3aTes IPEJTOMIICHUS CTEKIIA.

' ##H#Par####ccnenoBanue  CBOWCTBA M300paKEHUS, TMOIYYCHHOTO C  ITOMOIIBIO
coOuparomiel JIMH3bI; MU3MEHEHHUS (DOKYCHOTO pPACCTOSIHHS IBYX CIIOKEHHBIX JIMH3;
3aBUCHUMOCTH yIja MPEIOMJICHHsS] CBETOBOTO Jyda OT yIjia MaJeHusi Ha TpaHUIE
«BO3JIyX — CTEKIIO»

397 Qusuueckue senenus 8 npupooe: 3atMenust Connua u JlyHbl, 11BeTa Tes, ONTHYECKUE

' sBIICHHUA B aTMocdepe (1BeT Heba, pedpaxius, pagyra, MUPax)

3.28  Texuuueckue ycmpoticmea.: 09KH, IIEPUCKOT, (poToaIIapar, ONTHIECKUE CBETOBO/IBI

4 KBAHTOBBGIE ABJIEHUA

4.1  PaamoakTWBHOCTH. Ab(a-, OeTa-, raMMa-u3nydenus. Peakuuu anbda-u Oera-pacmana

4.2 OnbiTel Pezepdopna no paccesnuto anbda-yactui. [lnanerapnas Mmonens atoma

4.3  CocraB aToMHOTrO sigpa. M30TOIEI

4.4  Ilepuon nomypacnazia aTOMHBIX si7iep

45  SlnepHble peakuuu. 3aKOHBI COXpaHEHMsI 3apsI0BOTO U MAaCCOBOTO YHCET
Qusuueckue A61eHUs 8 nNpupooe: €CTECTBEHHbIM pPaJUOaKTUBHBIA ()OH, KOCMHUYECKUE

4.6  dy4d, pagMOaKTUBHOE M3Iy4YeHHE MPHUPOTHBIX MUHEPAJIOB, ACHCTBUE PaAHOAKTUBHBIX
M3JIy4eHUN Ha OPraHU3M YeJIOBEKa

47 Texnuueckue ycmpoiicmea: CIEKTPOCKOIN, WHAWBUIYAIbHBIM J03MMETp, Kamepa

BI/IJ'ILCOHa, AACPHAA SHEPreTuKa
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YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA30BATEJIbBHOI'O
ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YYHEHUKA

METOANUYECKHUE MATEPUAJIBI U151 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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