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HHOACHUTEJIBHAA 3AIINCKA

[Iporpamma no ¢u3nKe Ha ypOBHE OCHOBHOTO 00IIer0 00pa3oBaHMs COCTABICHA Ha OCHOBE
MOJIOKEHUH ¥ TpeOOBaHMU K pe3ylbTaTaM OCBOCHUS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpa3oBaTeNbHOM mporpaMmel, ipeacTaBieHHbx B @I'OC 00O, a Takxke ¢ yuérom QeneparbHOR
paboueii mporpammsel Bociutanus 1 Konuenmuu npenoaBanus yueoHoro npeamera «Puznkay.

Coneprxanue mporpaMMbl IO (pU3HMKE HAMpPaBICHO Ha (OPMHUPOBAHUE €CTECTBEHHO-HAYUYHOM
IPaMOTHOCTH OOYYaIOUIMXCSl M OPraHU3alHI0 W3yYyeHHs (HU3UKU Ha JESTETbHOCTHON OcCHOBe. B
nporpaMme 10 (DM3MKE YUUTHIBAIOTCS BO3MOXKHOCTH YYEOHOTO TMIpeaMeTa B pealn3aluu
tpeboBarnii PI'OC OOO K mMIaHUPYEeMBIM JMYHOCTHBIM M METalpeIMETHBIM pe3yJabTaTaM
00y4eHus1, a TAK)Ke MEKITPEIMETHBIEC CBS3H €CTECTBEHHO-HAYYHBIX YUEOHBIX IPEAMETOB Ha YPOBHE
OCHOBHOTO 00111er0 00pa30BaHHUS.

[Iporpamma mo ¢usuke ycraHaBIMBAeT paclpejaeieHHe y4yeOHOro Marepuaia Io Tojam
oOyueHus (1Mo Kjgaccam), TMpeiaraeT MPUMEPHYIO TMOCIE0OBATEIbHOCTh HW3YYCHHUSI TeEM,
OCHOBAHHYIO Ha JIOTHKE Pa3BUTHS MPEIMETHOTO COJCP)KaHUS U yIETe BO3PACTHBIX OCOOCHHOCTEN
00yJaronuxcs.

[Iporpamma no ¢gusuke pazpadboTaHa ¢ LEJIbIO OKa3aHUs METOAMYECKOM MOMOIIN YYUTEINIO B
co3gaHuu paboydel mporpaMMel 10 yueOHOMY MPEIMETY.

®dwusmKa SBISETCS CHCTEMOOOPA3YIOIIUM ISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB,
MOCKOJIbKY (pM3MUecKre 3aKOHBI JIe)KaT B OCHOBE MPOIIECCOB W SIBICHHUH, M3y4aeMBbIX XHMHEH,
ouosorueit, actpoHoMuend M (pusnueckoi reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHO-HAYUYHYIO
KapTHHY MHpa, TPENOCTABISET HauOoiee sCHbIe O00pas3lbl NPUMEHEHHs Hay4yHOTO METOoJza
MO3HAHMUS, TO €CTh CIIOCO0a TOTYICHUS JTOCTOBEPHBIX 3HAHUH O MHPE.

Onna w3 TIaBHBIX 3a1a4 (U3HUECKOTro O0pa30BaHUS B CTPYKType OOIIero oOpa3oBaHUs
COCTOUT B (OPMHPOBAHUU E€CTECTBEHHO-HAYYHOH TIpPaMOTHOCTM M HHTEpeca K HayKe Yy
00ydJaronuxcs.

N3yuenne @u3nku Ha 0a30BOM YpOBHE MPEANOJaraeT OBJAJCHHE CIEIYIOLUMU

KOMIIETEHTHOCTSIMH, XapaKTepU3yIOLUIUMU
€CTECTBEHHO-HAYYHYIO I'PAMOTHOCTb:

HAy4YHO OOBSACHATH SIBJICHUS,
OIICHUBATh U IOHUMATh OCOOCHHOCTH Hay4YHOTO MCCIIEI0BAaHUS; HHTEPIPETUPOBATh JaHHbIE U
MCI0JIb30BaTh Hay4yHbIE JOKA3aTEeNbCTBA JJISIIONYyUYEHUS BHIBOJIOB.

Henu uzydyenus QUMK Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUIONPENEICHbI B
Konuenuuu npenonaBanus ydeOHoro mpenmera «Pusnka» B



oOpa3zoBarenbHbIX  opranmzanusx  Poccuiickoit ~ ®exepauuy, peadu3ylOUIMX  OCHOBHBIC
oOmieo0pa3oBarenbHble MPOTrpaMMbl, yTBepkAEHHONH pemienneM Koimernn MuHucTepcTBa
npocsenieHus: Poccuiickoit @enepanuu (mporokost ot 3 nexadpst 2019 r. Ne [1K-48H).

Hean n3yvyenus PpU3NKH:
npuoOpeTeHne UHTepeca U CTPEMIICHHUS 00YJaroIUXCsl K HAYYHOMY M3y4EeHHUIONPUPOIBI,
pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH; pa3BUTHE TPEACTABICHUN O
HAyYHOM METOJE MO3HAaHHUA U (HOPMHUPOBAHUEUCCIIETOBATEIHCKOTO OTHOMIEHHS K OKPY/KAIOLIHM
SIBIICHUSIM;
(bopMuUpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK Pe3ysIbTaTa U3y4eHHUsS OCHOBCTPOEHUS MAaTEPUU U
(byHAMEHTAIBHBIX 3aKOHOB (DU3UKH;
¢dbopmupoBanue IIPEICTABICHUI 0 poiu (u3MKKM  AOA  pa3BUTHUS  APYTUX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTUH;
pa3BUTHE MPEJCTaBICHUM O BO3MOXHBIX cdepax Oyaymied MnpopeccHOHaIbHON NesTeNbHOCTH,
CBS3aHHOM C (PU3HMKOM, MOArOTOBKA K JajbHEHIIEMy 00y4YE€HHIOB 3TOM HalpaBlIE€HHUH.

JlocTimkeHne 3TUX 1efied mporpaMmbl 1o (U3MKE Ha YPOBHE OCHOBHOTOOOIIETO 0Opa3oBaHUs

obecrieynBacTCs PEIICHUEM CIICAYIOIIMX 3a4aY:

— TnpuoOpeTeHHe 3HAHUH O JUCKPETHOM CTPOCHHUU BEIIECTBA, O MEXAHUYECKUX,

TCIUIOBBIX, DJICKTPUICCKUX, MAIHUTHBIX U KBAHTOBBIX SABJICHHUAX,

— TnpuobpeTeHue yMEHUN OTIMCHIBAaTh U OOBACHATH (PU3HUECKUe SIBJICHUS

C UCIIOJIb30BAHUEM IOJTYYCHHBIX 3HaHI/II71;

— OCBOCHHMEC MCTOAOB PCIICHUA HpOCTefIHIHX paC‘-IéTHI)IX 3aga4 C HUCIIOJIb30BaAaHHEM

(bu3nyecKux Mojenei, TBOPUYECKHX U MPaKTUKO-OPUEHTHPOBAHHBIX 3ajay; pPa3BUTHE
YMEHUH HaOMIOAaTh TPUPOJHBIC SBICHHS W BBINOJHITH OIBITHL, JIAOOPATOPHBIC
paboThI U JKCIIEPUMEHTAIILHBIE UCCIICIOBAHHS c UCTIOJIb30BaHUEM
M3MEPHUTEIBHBIX TIPUOOPOB;

OoCBOeHHE TPHUEMOB paboThl ¢ HHpopManuend (HU3UIECKOTO COACPIKAHUS, BKIIIOYAs
WHPOPMAIIMIO O COBPEMEHHBIX JOCTH)KCHUSX (U3WKH, aHAU3 W KPUTHYECKOE
OIleHUBaHKHE UH(POPMAIIHH;

3HaKOMCTBO CO cepamu MpoPeCCUOHATBLHON NEATeIbHOCTH, CBA3aHHBIMU C(DU3NKOH, 1

COBPEMEHHBIMH TEXHOJIOTHUSIMH, OCHOBAHHBIMH Ha JOCTHKEHUSIX (PU3MUECKON HAYKU.

Ha wmsyuenue ¢usuku (6a30BBIi ypOBEHb) Ha YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs

oTBoauTCs 238 "acoB: B 7 kiacce — 68 yacoB (2 yaca B Henemo), B8 kiacce — 68 yaco (2 yaca B
Heneno), B 9 kiracce — 102 vaca (3 gaca B Heneoio).

[Ipennaraemselii B nporpamMme mo (usuke nepedeHb J1ab0paTOPHBIX PaOOTH OMBITOB HOCHUT
pEeKOMEHATEIbHBIA XapaKTep, y4YUTENb JelaeT BbIOOp MpOBEACHUSA Ja0OpaTOpPHBIX pPadOT H
OTIBITOB C Y4€TOM WHIMBUAYAIbHBIX OCOOCHHOCTEH OO0ydJaroluXcs, CIHCKa HKCIEPUMEHTAIbHBIX
3aJlaHu#, IpeyiaraeMbIX B paMKaX OCHOBHOTO T'OCYJapCTBEHHOTO 3K3aMeHa Mo (U3HKe.



COJAEP)KAHUE OBYUYEHUAT7 KJIACC

Pa3nes 1. ®usuka u eé poJib B NO3HAHUHU OKPY:KAIOLIEro Mupa.

®usuka — Hayka O mnpupoge. SBnenus npupoasl. Ouznueckue sBJICHHSA: MEXAHUYECKHE,
TEIUIOBBIE, AEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckue BenMUMHBL. M3Mmepenue Qusnueckux BenuyuH. @Dusnueckue MpPUOOPHI.
[TorpemHocTe n3Mepenuii. MexayHapoiHas CHCTEMA €IUHHIL.

Kak ¢usmka m napyrue ecTecTBEHHBbIE HAYKH HM3Y4arOoT NpHpoay. EcTecTBeHHO-HAy4HBIH
METOJi TIO3HAHMS: HaOIIOJEHHE, IMOCTAaHOBKA HAy4yHOTO BOIPOCA, BBIJBUKEHHE TI'HIIOTE3,
9KCIIEPUMEHT T10 MPOBEPKE TUIOTE3, 00bSICHEHUE Hab01aeMoro siBjeHus. Onucanne Gu3nuecKux
SIBJICHUH C TIOMOLIBIO MOJIEIEH.

emoncmpayuu.

MexaHnyeckue, TeIIOBbIE, 3JEKTPUUECKNE, MAaTHUTHBIE, CBETOBbIE SBJICHUS. PU3NYECKHEe NPUOOPHI
U TpoLeaypa IpsIMbIX U3MEPEHUH aHaJOTOBBIM HIM(PPOBBIM MPUOOPOM.
Jlabopamopusie pabomol u onvimol.
Onpenenenne IeHbl AENEHUS IIKalbl W3MEpUTENbHOTO mnpubdopa. M3mepenue
pacCTOSIHUM.
N3mepenne oO0bEmMa >xkuakoctd W TBEpHOTO Tena. OmnpeneneHue
pa3MepOB MAJIbIX TE.
N3mepenue TtemmepaTypsl MpU MOMOIIM >KHIKOCTHOTO TEPMOMETpa M JAaTYMKATEeMIIEPaTyphl.
[IpoBenenue HCCIeN0BaHUs [0 TpPOBEpPKE  THUIOTE3bl:  JAIBHOCTh  MOJETA
IapuKa, MyneHHOro TOPU30HTAIIBHO, TeM 00JIbIIIe, YeM OOJIbIlIe BHICOTA ITyCKa.

Paznen 2. [lepBoHayajibHbIe CBeICHUSI O CTPOEHHMH BelllecTBA.

Crpoenue BemiecTBa: aToMbl M MOJIEKYJbl, HUX pa3Mmepbl. OIMBIThL, JOKa3bIBAIOIINE
JUCKPETHOE CTPOEHHUE BEIECTBA.

JIBmkenue wyactuil BemiecTBa. CBA3b CKOPOCTHM JBMXKEHHUS 4YacTUIl C TEMIEpaTypoil.
bpoyHoBckoe nBmwxkenue, auddy3us. B3aumomelcTBHE 4YACTHIl BEIIECTBA: MPHUTHDKECHUE U
OTTAJIKUBAHUE.

ArperaTtHble  COCTOSIHMSI ~ BELIECTBA: CTPOCHHE Ta30B, JKUAKOCTEH U TBEPABIX
(kpuctayuinueckux) Ten. B3auMoCBs3b MeEXIy CBONCTBAMHU BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U HX AaTOMHO-MOJIEKYJISIPHBIM cTpoeHneM. (OCOOEHHOCTH arperaTtHbIX COCTOSTHHA
BOJIBI.

Jemoncmpayuu.

HaOmronenue OpOYHOBCKOTO JIIBUKEHUS.

Ha6monenue nuddysun.

HaGnronenue sBIIeHUA, OOBSICHSIOMUXCS NPUTSHKCHUEM HIIM OTTAIKWBAHUEMYACTHUIL BEIIECTBA.
Jlabopamopnwie pabomot u onvimol.

OrneHka quameTpa aToMa METoJI0M PsJIoB (¢ ucrosib3oBaHueM Gotorpaduii). OnbITH M0 HAOTIOACHUIO

TEIIOBOTO PACIIUPEHHUS Ta30B.

OnbITEI IO O6H21py>KeHI/IIO JIEUCTBUS CUIT MOJICKYJIAPHOT'O IPUTAXKCHUA.

Pa3nen 3. /IBU:KeHHe M B3aUMO/IeiiCTBHE TeJl.

Mexanuueckoe nBUKeHHE. PaBHOMepHOE U HepaBHOMepHOe JaBmxkeHne. Ckopocts. Cpennsis
CKOPOCTb IPU HEPABHOMEPHOM JIBW>KEHUU. Pacu€T myTu U BpeMeHU JBUKECHUS.

SBnenune wuHepuuMu. 3aKOH HHepuuU. B3aumojeicTBME Ten Kak NpPUYMHA HU3MEHEHUS
CKOpPOCTH JBM>KEHHMsS Tesl. Macca kak Mepa uHepTHOCTH Tena. [lnoTHocTh BemiectBa. CBsi3b
IJIOTHOCTH € KOJIMYECTBOM MOJIEKYII B €MHHIIE 00bhEMA BEIeCTBA.

Cuna Kak xapakTepuCTHKa B3auMmoiercTBus Ten. Cuiia ynpyroct u 3akoHI yka. 3mepenue
CWJIBI C TIOMOILIbIO AUHAMOMETpA. SIBJIEHHE TATOTEHUs U cuiaTsxecTu. Cuila TSKECTU Ha JPYTrux



mnaHerax. Bec tena. HeBecomocth. CrokeHHE CHJI, HaNpaBlIE€HHBIX IO OJHOW MPSIMOM.
PaBnoaelictByromast cui. Cunna tpenusi. TpeHue CKOJIbKEHUs U TpeHue Mokos. TpeHue B npupojie
U TEXHUKE.

Jemoncmpayuu.
HaGnronenne mMexaHWYecKoOro IBIKEHHs Tena. M3mepenue ckopoctu
NPSIMOJIMHEHHOTO NBMKeHus. Habmonenne sBjaeHus: HHEPIUH.
Habnronenne m3MeHEHUs CKOPOCTH TIPU B3auMoJieicTBUU Tell. CpaBHEHHE Macc
10 B3aUMOJICHCTBUIO TEI.
CrnosxeHue cuil, HalpaBJIEHHBIX 10 OJTHOM MPSAMOH.

Jlabopamopusie pabomol u onvimol.
Onpenenenue CKOPOCTH  PaBHOMEPHOI'O JOBUKEHUS  (lIapuka B JKUJIKOCTH, MOJIEIH
AIEKTPUYECKOTO aBTOMOOWIIS M TaK Jajiee).
Onpenenenue CpeIHEell  CKOpOCTM  CKOJIbKEHUs ~ Opycka WM [Iapuka 1O
HAaKJIOHHOM IUIOCKOCTH.
Omnpenenenne IOTHOCTU TBEPAOTO Tea.
OneIThI, JEMOHCTPHUPYIOIINE 3aBUCHMOCTh pacTsKEHUs (nedopmariun)
MPYKUHBI OT MPHIJIOKEHHOMN CUJIBL.

OHBITBI, JCMOHCTPUPYIOIMIUE 3aBUCHUMOCTb CHJIbI TPEHHA CKOJIBXCHUA OT BECa TCJIa U XapaKTepa
COIIPHUKACAIOIINXCS TOBEPXHOCTEN.

Paznen 4. /laBieHue TBEPABIX TeJl, }KUAKOCTEH U ra3oB.

JaBnenue. CriocoObl yMEHBIIICHUSI U YBETWUYCHUS NaBiieHus. J[aBieHue ra3a. 3aBUCHUMOCTH
TaBJIEHUS Ta3a oT 00bEMa, TeMrepatypsl. [lepenava naBineHus TBEPABIMH TEIAMU, KUAKOCTSIMHU U
razamu. 3akoH Ilackang. [lHeBMaTMyeckWe MallMHBI. 3aBUCUMOCTb JABJICHUSA KUJIKOCTH OT
rryouHsl. ['uapocratnyeckuii mapagoke. Coodmaromuecs cocynbl. [ napaBindecKueMexaHu3Mbl.

Atmochepa 3emsin u armocepHoe naBieHue. [IpuUuMHBI CYIIECTBOBAHMS BO3TYITHON
o6onoukn 3emum. OmnbiT Toppuuemm. M3mepenue arMochepHOTO MaBlIeHHs. 3aBUCHMOCTH
aTMOC(hepHOTO JaBJICHHS OT BBICOTHI HaJl ypoBHEM Mops. [Ipubops! it usmepeHus: atMochepHOro
JTaBJICHUSI.

JleficTBHE XKMJIKOCTU M ra3a Ha MOTPY)KEHHOE B HUX Tej0. BeITankuBaromas (apXumeaoBa)
cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxorminaBanue.

emoncmpayuu.
3aBUCUMOCTh JIaBJICHHS Ta3a OT Temmeparypsl. [lepemnaua naBieHus
KUJKOCTHIO M TA30M.

CooOmarommuecs COCY/IBI.

I'mppaBnuueckuil mpecc.

[IposiBieHne AeCTBUSA aTMOC(EPHOTO JIaBIICHUS.

3aBUCHMOCTh BBITAJIKHBAIONIEH CHIBI OT 00bEMa MOTPYKEHHOW YacTH Tela U IUIOTHOCTH
YKUJIKOCTH.

PaBeHCTBO BBITANIKMBAIOILIEH CUIIBI BECY BBITECHEHHOU )KUIKOCTH.

VYcnoBue mnnaBaHMs TeN: IUIaBaHUME WM TOTPYXKEHUE Tell B 3aBUCHUMOCTU OT COOTHOIIEHHS
IJIOTHOCTEN TeJa U KUJIKOCTH.

Jlabopamopnwvie padbomul u onvimot.

HccnenoBanue 3aBUCHMOCTH Beca Tela B BOJE OT 00bEMa MOTPYKEHHON BXKUIKOCTh YACTH TeNa.
OrnpezneneHre BbITATKUBAIOLIEH CUIIBL, AEHCTBYIOIIEH Ha TENO, MOTPYKEHHOE B KUJKOCTb.
[IpoBepka HE3aBUCUMOCTH BBITAIKUBAIOICH CUJIbI, IEUCTBYIOLIEH Ha TEJIO B KUJIKOCTH, OT MAaCChl
Tena.

OnbITEl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh BBITAIKUBAIOIIECH CUJIbI, JEUCTBYIOLIEH Ha TEJIO B
KUAKOCTH, OT 00BEMA MOTPYKEHHOM B )KUIKOCTh YACTH TeJla U OT TUIOTHOCTH JKUIKOCTH.



KoncrpynpoBanue  apeomerpa  WMJIM  KOHCTPYUPOBAaHUE JIOAKM U ONIpEleleHue €€
IPY30I10JbEMHOCTH.
Pa3nea 5. PaGora u MOIIHOCTB. DHeprusi.
Mexanunueckasi pabota. MOIIHOCTS.
[IpocTble MEXaHU3MBI: pbluar, OJOK, HAKJIOHHAs IUIOCKOCTh. IIpaBuino paBHOBecHst phlyara.
IIpumeHeHne npaBuiia paBHOBECHs pbluara K OJIOKY.
«3onotoe npasuiio» mexaHuku. KIIJ| mpocteix mexaHusmoB. IIpocTeie MexaHU3MBbl B OBITY U
TEXHHUKE.
Mexannueckas sHeprus. Kunetnueckas v nmoreHunaibHas 3Heprus. [IpeBpaieHue oJIHOTO
BH/JIa MEXaHUYECKOU SHEPruu B APYyroil. 3aKOH COXpaHEHUS IHEPIUU B MEXAHUKE.
Jemoncmpayuu.
[Ipumepbl MPOCTHIX MEXaHU3MOB.
Jlabopamopusie pabomol u onvimot.
Onpenenenne pabOThl CHIIBI TPEHUS IPU PABHOMEPHOM JIBIKEHUHU Tejla 10 TOPU30HTAIBHOU
ITOBEPXHOCTH.
UccnenoBanue ycioBuid paBHOBecus peryara. Mamepenue KII/]
HAaKJIOHHOM TUIOCKOCTH.
N3yuenune 3aK0Ha COXpaHEHNSI MEXaHUYECKON SHEPTUH.

8 KJIACC

Pa3nen 6. TenJioBble siBJIEHUS.

OCHOBHBIE TIOJIOKEHUSI MOJICKYJIIPHO--KHHETUYECKONW TEOPHH CTpOEHUsBemecTBa. Macca u
pa3Mepsl atoMOB U MoyieKyl.  OmbIThl, HOJATBEPXKIAIOUINE  OCHOBHBIE  IOJIOKEHUS
MOJIEKYJISIPHO-KUHETHYECKON TEOPHH.

Mogenu TBEPIOTO, KUIKOTO W Ta3000pa3HOTO COCTOSIHMN BemecTBa. Kpucrammmdeckue u
amopdubie Tena. OObSICHEHUE CBOWMCTB Ta30B, JKUJIKOCTEHH TBEPIBIX TEJI HA OCHOBE IMOJIOKCHUM
MOJIEKYISIpHO--KUHeTHUecKoil Teopun. CmaunMBaHuWE M KalWUIApHbIe sBJeHHs. TermioBoe
paciupeHme 1 cxatue.

Temneparypa. CBsizb TemmepaTypbl CO CKOPOCTbIO TEIJIOBOTO JIBWJKEHHUS YACTHIL
Buytpennsis sneprusi. CriocoObl H3MEHEHUS BHYTPEHHEH SHEpruu: TeIloneperaya u CoOBEpIIeHUE
paboTel. Bunipl Tennonepenayn: TEMIONPOBOIHOCTh, KOHBEKIIMS, U3ITy4YEHHE.

KonuuecTtBo TermioTel. YenbHas TEMIOEMKOCTh BellecTBa. TemIooOMeH U TEIUIOBOE
paBHOBecHe. YpaBHEHHE TeIuloBoro OanaHca. [lnmaBienwe M OTBepAeBaHUE KPUCTAIIMYECKUX
BEIIECTB. YjenpHas TemjoTa miaBieHus. llapooOpasoBanue u KoHAeHcauus. McmapeHwue.
Kunenue. VYnaenbHas Temnora mapooOpa3oBaHHsA. 3aBUCHUMOCTh TEMIEPAaTypbl KUIEHUS OT
aTMocdepHoro naBieHus. BnaxHOCTh Bo3ayxa. DHEprus TOIUMBA. YAeNbHasl TEIJ0Ta CrOpaHusl.
[Mpunnuner pabotel TeruoBbix nBurateneit KIIJ[ TemmoBoro nBurarens. TemoBble ABUraTenu u
3aIUTa OKPYXKAIOIIeH cpe/ibl. 3aKOH COXpaHEHUS U MPEBPAIEHHS SHEPTUU B TEIJIOBBIX IIPOLIeccax.

Hemoncmpayuu.

Habmonenue OpOYHOBCKOTO JIBUYKEHUSI.

Habmronenue nudoysumu.

Habnronenue siBneHnii cMaunBaHus U KalWUIAPHBIX siBIeHUN. HaOmroeHre TemiaoBOro paciimpeHus
Tel.

3menenne  gaBieHus Ta3a TMpd U3MEHEHMH  00bEMa W HArpeBaHUUd  WIH
OXJIAXKACHHH.

[IpaBuna uzmepenus remneparypsl. Buabl Tennonepeaauu.

OxnaxkJIeHue MPU COBEPIICHUU PaOOTHI.

HarpeBanue mpu coBepiieHHH paOOThl BHEUTHUMH cuiiaMu. CpaBHEHHE TEIIOEMKOCTEH pa3IMuHBIX



BEIIECTB.

Habnronenue KumneHus.

Habnronenue moctosiHCTBA TEMIEPATyphI MPH TUIaBJICHUNA. MOAETH TEIUIOBBIX JBUTATENICH.
Jlabopamopusie padomul u onvimot.

OnbITBl O OOHAPY)KEHUIO JCUCTBUS CHUJ  MOJIEKYISIPHOTO HpUTsOKeHUsA. ONBITBI  TIO

BBIPALLMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIM MJIU caxapa.

OnpIThI 10 HAOIIOACHUIO TEIJIOBOIO PACIIMPEHUSI Ta30B, KUAKOCTENH U TBEPIBIX TEll.

Omnpenenenue qaBjaeHUs BO3/1yXa B OaUIOHE IIMPHUIIA.

OnpIThI, AEMOHCTPUPYIOLIUE 3aBUCUMOCTh JIaBJIEHMSI BO3JyXa OT €ro oObEMa U HarpeBaHWsl WIH

OXJIAKICHUSI.

[IpoBepka runoresbl JTMHEWHON 3aBUCUMOCTU JUIMHBI CTOJOMKA JKUIKOCTH B TEPMOMETPHUYECKON

TpYOKe OT TeMIepaTyphl.

Habmronenue W3MEHEHHUS BHYTpPEHHEH SHEpPruu Tela B pe3yibTare

Terionepeiadyl U paboThl BHEITHUX CHIL

HccnenoBanue sBieHUs TEIJIOOOMEHA MPU CMELIMBAHUU XOJIOAHOW U ropsyeil BOJBI

OmnpeneneHrne KOJWMYECTBA TEIJIOTHI, TOJIYYEHHOTO BOJOW TMpU TEIIOOOMEHE C HarpeTbiM

METAJNINYECKUM IIWIIUHIPOM.

Onpenenenue yaenbHOM TEIIIOEMKOCTH BelecTBa. McciienoBanue npouecca uCrapeHus..
OnpeneneHne OTHOCHTEIBHOM BIIAXKHOCTH BO3ayXxa. OnpenerneHue yAeabHOW TEIUIOTHI IUIABJICHHS
JBJA.

Pa3znesn 7. DaekTpuyecKkue u MATHUTHbIE SIBJICHUS.

OnexTpusaius Ten. J[Ba poaa sneKTpUUecKuX 3apsiioB. B3anMopelicTBue 3apsKEHHBIX Tell.
3akoH KyrnoHa (3aBUCHMOCTb CHUJIbI B3aHMMOJECHCTBHS 3apsKEHHBIX TEJ OT BEJIMYUHBI 3apsoB U
PacCTOSHUS MEXIY TEIaMH).

OnekTpuyeckoe moje. Hanpsok€HHOCTh anekTpuyeckoro mnoJis. [IpuHmum cynepno3unmun
ANEKTPUYECKUX TMOJIeH (Ha KaYECTBEHHOM YPOBHE).

Hocutenu snekTpudeckux 3apsiaoB. DJIEMEHTapHBIM  diekTpuueckuid 3apsa. CrpoeHue
atoma. [IpoBOTHUKM U TUANEKTPUKU. 3aKOH COXPAHEHUS IEKTPUUECKOTO 3aps/a.

ONEeKTpUYECKU TOK. YCIOBUS CYLIECTBOBAaHUS AJIEKTPUYECKOro TOKa. lcTouHukm
MOCTOSIHHOTO TOKa. JleWCTBUS AIIEKTPUYECKOr0 TOKa (TEIIOBOE, XMMHYECKOE, MarHuTHOE).
DNEeKTPUYECKUN TOK B )KMJIKOCTSX U ra3ax.

Onektpuyeckas uenb. Cuia Toka. OJeKkTpuyeckoe HampspkeHue.  ComnpoTHUBIICHUE
MIPOBOJIHMKA. YJEIbHOE CONPOTHBIICHHE BemecrBa. 3akoH Oma Juisi  ydyacTka LEMH.
[TocnenoBarenbHOE U NapaJIEIbHOE COEIUHEHNE TPOBOIHUKOB.

PaGota u MOIIHOCTE 3eKTpUYECKOTO ToKa. 3akoH [[xoyns—Jlenna. Dnekrpudyeckue Henu u
MOTPeOUTENH dNEKTPHUUECKO sHepruu B ObITy. KopoTKoe 3ambikaHuUE.

[locrositHHble MarHuThHl. B3auMopeicTBHE MOCTOSHHBIX MAarHUTOB. MarHuTHoOe TOJIe€.
MarnuTtHoe nojie 3eMJIM U €ro 3HadeHue Juis sku3Hu Ha3emse. OnbiT Dpcerena. MaruutHoe mnosie
3NEKTPUYECKOTO TOKA. [[puMeHeHne 371eKTpOMaruHuToB B TeXHUKE. JleiicTBUE MarHUTHOTO MOJISl Ha
MIPOBOJIHUK C TOKOM. DJIEKTPOJBUraTelb MOCTOSIHHOIO TOKA. Mcnosb30BaHue 3JIEKTpOBUTATENEH
B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneiter  @apagnes.  SBnenue  snexkTpoMarHUTHOM — mHAykuuu.  [lpaBuno  Jlenna.
OnexrporeHepatop. CrnocoObl TOJY4EeHHUS ONEKTPUUYECKOM HHEpruu. JIEKTPOCTAHLUH Ha
BO30OHOBIISIEMBIX HCTOYHHKAX YHEPTHH.

Hemoncmpayuu.

DneKkTpu3alus Tel.

JIBa pojia 3JIEKTpUUYECKHX 3aps0B M B3aUMOJICHCTBUE 3apSIKEHHBIX TeN. YCTPONCTBO M JIEUCTBHE
JIEKTPOCKOTIA.

DneKkTpocTaTU4YecKas MHIYKIIHS.



3aKoH COXpaHCHUS IJICKTPUYICCKHUX 3apsA10B.

[IpoBOIHUKH U AUIIEKTPUKH.
MoenupoBaHUE CUIIOBBIX JINHUHM 3JIEKTPUYECKOTO MOJIA. ICTOUHUKH IOCTOSIHHOTO TOKA.
JlecTBUS 3IEKTPUUECKOT0 TOKA. DIEKTPUUECKHI TOK B XKHUAKOCTU.I'a30BbIN pa3psn.
N3mepeHnne cuibl TOKa aMIIEPMETPOM.
H3MepeHne 3JeKTpUYECKOro HaNpsKEHUs BOJIbTMETPOM. PeocTar u Mara3uH CONpOTUBIICHUM.
B3anmoneiicTBre NOCTOSIHHBIX MAarHUTOB.
MoenupoBaHre€ HEBO3MOXKHOCTH PA3AEICHUS MOJOCOB MaruuTa. Mo1eIMpoBaHrEe MarHUTHBIX MOJIEH
MOCTOSIHHBIX MAarHUTOB.
OmnsIT Opcrena.
MarnuTHO€ noJjie ToKa. DJIeKTPOMAarHur.
JleficTBHE€ MarHUTHOTO TIOJISI HA MPOBOJAHUK C TOKOM. DJIEKTPOIBUTATEh TIOCTOSIHHOTO TOKA.
UccnenoBanue siBaeHUS 3J€KTPOMAarHUTHOM HHAYKIMU. OnibITel Dapajes.
3aBUCHUMOCTH HaNpaBJICHUS WHIYKIIHIOHHOTO TOKa  OT  YCJOBHI1 €ro
BO3HUKHOBEHHSI.
DNEeKTPOTeHEPATOP MOCTOSTHHOTO TOKA.

Jlabopamopusie pabomol u onvimol.

OnbITH no  HaOJIOIECHUIO AIEKTPHU3ALUN TeN WHIYKITUEH u Tpu
COTIPUKOCHOBEHHH.

UccnenoBanme e cTBUS 3JIEKTPUYECKOTO TTOJIS Ha  MPOBOJHUKHU )44
JTUDJICKTPHKH.

COopxka 1 mpoBepKka padOTHI IEKTPUUECKON MEMH MOCTOSIHHOTO ToKa. Mi3MepeHue u peryaupoBaHHe
CHJIBI TOKA.

W3mepenue u peryaupoBaHne Hamps>KeHUsI.

UccnenoBanue 3aBUCHUMOCTHU CWJIBI  TOKa, MAYIIEr0  4Yepe3  pe3ucTop,  OT
COMPOTHBIICHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

OnpIThI, JAEMOHCTPUPYIOIINE 3aBUCHUMOCTH JJIEKTPUYECKOIO CONPOTUBJICHUS MPOBOJHUKA OT €ro
JUIMHBI, TIOIIAAH MOTIEPEYHOr0 CEYCHUS U MaTepuana.

[Iposepka MpaBuIIa CIIOYKEHUS HaNPsDKEHU N Opyu  TOCJIEeI0BaTEIbHOM COSMHEHUN
JIBYX PE3UCTOPOB.

[IpoBepka  mpaBuia A CWIbl  TOKa MpU  HapauieIbHOM COCIMHEHHUH
PE3UCTOPOB.

Omnpenenenne paboThI JIEKTPUUECKOTO TOKA, HAYIIETO Yepe3 Pe3UCTop.

OnpeneneHI/Ie MOITHOCTH JJICKTPHUYCCKOI'O TOKAa, BBI,HGHHGMOﬁ Ha PpE3UCTOPC. Hccnenosanue
3aBUCHUMOCTH CHIJIBI TOKa, nayaiero qcpe3 JIaMIIOYKY, oT
HaIIPsAKCHHUA Ha HEH.

Onpenenenue KII/[ narpeBaresns.
HccnenoBaHue MarHUTHOTO B3aUMOJIEHCTBUS IIOCTOSIHHBIX MAarHuToB. M3ydyeHue MarHMTHOTO
10JI1 TIOCTOSIHHBIX MarHUTOB IPHU HUX OOBEIUHEHUU HUPA3JEeIICHHU.
HccnenoBanne  NEUCTBUS  JJIEKTPUYECKOTO TOKA HAa  MArHUTHYI  cTpenky.  OmbIThl,
JEMOHCTPUPYIOILUE 3aBUCUMOCTb CHJIBI B3aMMOJEHCTBUS KAaTyIIKM CTOKOM M MAarHUTa OT CHJIBI
TOKa Y HAIPaBJIEHUs TOKA B KaTYyIIKE.
W3ydyeHne neHCTBUS MAarHUTHOTO TOJIS HA IMPOBOJAHMK ¢ TOKOM. KoHCTpyMpoBaHue M H3ydyeHHE
paloThI 3IEKTPOIBUTATEIS.
N3mepenue KIIJI 3nexTpoaBUraTeIbHOM YCTaHOBKH.
OnpIThI [0  HCCIEIOBAaHUIO SBJICHUS AJIEKTPOMAarHUTHOU WUHAYKLUU:
HCCIIEI0OBAaHUE U3MEHEHUH 3HAUEHUS U HAIIPaBJICHUS! MHAYKIIMOHHOIO TOKa.

9 KIJIACC



Pa3nen 8. Mexannueckue siBJaeHHs.

Mexannyeckoe nBukeHuEe. MarepuanbHas Touka. CucremMa oTcuéra. OTHOCHTENBHOCTb
MEXaHUYECKOTO JBWXKEHMSA. PaBHOMepHoe mpsMoJMHENWHOe aABuxkeHue. HepaBHOMepHOe
npsMoJiuHeiiHoe nBwkeHue. CpenHsdss UM MIHOBEHHAs CKOPOCTb Teja IPU HEpPaBHOMEPHOM
JB>KECHUH.

VYckopenue. PaBHOyckopeHHOE MNpsiMosiMHEHOE aBukeHue. CBobOoaHoe nmajgeHue. OMbIThI
lNasmanes.

PaBHOMepHOE nBIKEHME MO OKpYXHOCTHU. [lepros u yactoTa oOpateHus.

JIuneitnas u yriaoBasi ckopocTh. LieHTpocTpeMuTenbHOE YCKOPEHUE.

[IepBbiii 3akoH Hprorona. Bropoi 3axoH Herorona. Tpernit 3akoH Herotona. IIpmHuun
CYIIEPIIO3UIIUHU CHUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuina TpeHusi: cuiia TPEHUs CKOJIbKEHHUS, CHUJIa TPEHUS TTOKOS,
JpYTHUe BUJBI TPEHUS.

Cuna TsDKECTH M 3aKOH BCEMHPHOTO TATOTEHHUS. YCKOpEHHE CBOOOJHOTO MaJCHHUS.
JBuxenue miaanet Bokpyr Connua. [lepBas kocmudeckast ckopocTb. HeBecoMOCTb U Ieperpy3KH.

PaBHOBecue MarepuanbHOU TOukH. AOCOMIOTHO TBEPAOE Teno. PaBHOBecHe TBEPAOTO Tema ¢
3aKpEIUIEHHOM OChIO BpalieHusa. MoMeHT cuibl. LIeHTp TskecTH.

Nmvnynsec Tena. M3menenne umnynbsca. MMmynsc cuiibl. 3aKOH COXpaHEHUS HMMITYJIbCA.
PeakTnBHOE IBIKEHHE.

Mexanudeckass pabota ¥ MOIIHOCTh. PaboTa cui TsoKecTH, ynpyroct, TpeHus. CBs3b
sHepruu U pabotel. [loTeHumanbHas SHEprus Tena, MOAHITOrO HaJl MOBEPXHOCTHIO 3EMIIH.
[ToreHnmaneHas sHEprust cxarod npyxuHbel. Kunetndeckas sHeprus. Teopema 0 KHHETHYECKOU
SHEPruu. 3aKOH COXPaHEHUSIMEXaHUUECKOW SHEPTHUH.

emoncmpayuu.

Habmionenne MeXaHWYECKOTO JBUKCHHS TeJa OTHOCHUTENIBHO Pa3HBIX TEIOTCYETA.
CpaBHeHHME  NyTed M TPACKTOPUU JIBW)KEHUSI ~ OJTHOTO W TOrO0 K€ Tela
OTHOCHUTEJIBHO PA3HBIX TEJ OTCYETA.

H3Mepenne CKOpOCTH M YCKOPEHHS MPAMOJIMHEMHOTO IBHoKeHUd. MccrmenoBaHue MpU3HAKOB
PAaBHOYCKOPEHHOTO JIBU>KEHHSI.

Habmronenue nBu>KeHus Tela o OKpy>KHOCTH.

Habnionenue MexaHU4YeCKUX SIBICHUHM, MPOUCXOASIIUX B CHCTEME OTCYETa

«Tenexka» nmpu e€ paBHOMEPHOM U YCKOPEHHOM JBUKEHUU OTHOCUTEIbHOKAOMHETa (PU3UKHU.

3aBUCUMOCTh YCKOpPEHHUSI Tejla OT Macchl Tela U JeicTByromieil Ha Hero cuiibl. HaGmonenue

paBEHCTBA CUJI ITPU B3aUMOJICHCTBUU TEJl.

W3menenne Beca Tena mNpu ycKopeHHOM JBkeHuu. [lepenaua

UMITYJIbCa TIPU B3aUMO/JICHCTBUH TEIl.

[IpeoOpazoBanusi sHepruu mnpu B3aumojeicTBuu Ten. CoxpaHEHUE HMITYIIbca

IIPH HEYIIPYTOM B3aUMO/ICHCTBUH.

CoxpaHeHre UMITyJIbca MpU abCONIOTHO YIPYroMm B3auMojeicTBUU. HabmoneHne peakTHBHOIO

TIBUKCHHUSI.

CoxpaHeHHe MEXaHMUYECKOM HEePTryuu MpU CBOOOTHOM TaJICHHH.

CoxpaHeHHe MEXaHHMUYECKOW PHEPTHU MPH JBUKEHUU TeNa MOJ AeHCTBUEMITPYKHUHBI.
Jlabopamopnwvie padomul u onvimot.

KoucrpynpoBanue TpakTa JUid pasroHa U JajbHeHIIero PaBHOMEPHOTO

JIBUKCHHUS IIAPUKA WA TEIEKKH.

Omnpenenenne cpefaHel CKOPOCTH CKOJBKEHUsS Opycka WIM JABMXKCHUS IIapUKa M0 HAKIOHHOU

MJIOCKOCTH.

Omnpenenenue YCKOpEHUs Tela TpU  PABHOYCKOPEHHOM JBUKEHUU 1o

HAKJIOHHOM IJIOCKOCTH.



Uccnenosaune 3aBUCUMOCTH OyTH OT BPEMEHH TMPU  PaBHOYCKOPEHHOM
JBUKCHUH 0€3 HAa4allbHOW CKOPOCTH.

[IpoBepka TUMOTE3BI: €CIIM NPH PABHOYCKOPEHHOM JIBIKEHHHM 0O€3 HAa4YallbHOW CKOPOCTH IyTH
OTHOCSITCS] KaK PsiJl HEUYETHBIX YK CEJI, TO COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHHU OJMHAKOBHI.
HccnegoBanue 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBKEHHUS OT CHJIbl HOPMAJIHOTO J1aBJICHMUS.
Onpenenenne kodpduimenTa TpeHUs CKoIbKeHus. OnpeneneHue KECTKOCTU

MIPY>KUHBI.

Ompenenenue paOOThl CUJIBI TPEHUS TPU PABHOMEPHOM JBMKEHUU TeJa IO TOPU3OHTAIBHOU
TMOBEPXHOCTH.

Omnpenenenue pabOThI CUIIBI YIPYTOCTH MPHU MOABEME Tpy3a C HUCIOJIH30BAHHEM HETIOJIBUKHOTO U
MTOJIBUKHOTO OJIOKOB.

N3ydenune 3aKkoHa COXpaHEHUsI SHEPTUU.

Paznen 9. Mexannueckue Koje0aHusi U BOJIHBI.

KonebatenbHoe nBmwkeHne. OCHOBHBIE XapaKTEPUCTUKH KOJIEOAHU: TMEpUOJ, YacToTa,
aMIMTyna. MaremaTudeckuid W NPYKHWHHBIA ~ MasTHUKWA. [IpeBpamieHue 5SHeprum Impu
KOJIeOaTEeIIbHOM JIBIDKCHHH.

3aryxatomue KkoJjiebaHusi. BreiHyxkneHHble KosneOanus. Pezonanc. MexaHuueckue BOJHBI.
CaolicTBa MeXaHMYEeCKUX BOJH. [IpooapHbIE U TTOTIepeYHbIe BOJIHBI. J[JIMHA BOJHBI U CKOPOCTH €€
pacrpocTpaHeHusl. MexaHW4eCcKre BOJIHBI B TBEPIOM TeJIe, CEHCMUYECKNE BOJHBI.

3Byk. ['poMKOCTh 3ByKa U BeIcOTa ToHa. OTpaskeHue 3ByKa. IHppa3ByK U yiabTpa3ByK.

Jemoncmpayuu.
HaOmronenune KoJIeOaHuii TEI IO IEHCTBUEM CUIBl TSDKECTH W CHIIBI
VIPYTOCTH.

Ha6nronenue xosnebanuii rpy3a Ha HUTH M Ha TIpykuHe. HaOumroieHre BeIHYKIEHHBIX
KojebaHuil U pezoHaHca. PacmpocTpaHeHHe NPOAOJIBHBIX M MOMEPEYHBIX BOJH (Ha
Mozenu).Habronenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTUYECKHH pE30HAHC.

Jlabopamopnwie pabomot u onvimol.
Omnpenenenre 4acToThl M Nepuoa KojaebaHui MareMaTH4eckoro MasiTHuka. Onpeenenue 4acToThl U
nepuoja KojebaHuii Mpy>KMHHOTO MasiTHUKA.
HccnenoBanue 3aBUCHMOCTH TepHO/JIa KOJIeOaHUI MOIBEIIEHHOTO K HUTHU TPy3a0T JUIMHBI HUTH.
HccnenoBanue 3aBUCHUMOCTH TepHoa KoJieOaHWH MPY>KHUHHOTO MasiTHUKAa OTMAacChl Ipys3a.

[IpoBepka HE3aBUCHUMOCTH TI€pHO/Ia KOJIeOaHUH Tpy3a, MOJABEIICHHOTO K HUTH,0T MAacChl rpy3a.
OnbIThI, EMOHCTPUPYIOIIME 3aBUCUMOCTh MEpHoAa KoJNeOaHWN MPYKMHHOTO MasiTHUKA OT MAacChl
rpy3a 1 KECTKOCTU MPY>KUHBI.
N3mepenue yckopeHus cBOOOIHOTO MMaICHUSI.
Pa3nen 10. DiieKTpOMarHuTHOE TO0JIe U DJIEKTPOMAarHUTHbIE BOJIHBI.
DJIEKTPOMAarHUTHOE ToJie. DIIEKTpOMarHuTHbIC BOJIHBI. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.
[IIkaJia 371eKTPOMarHUTHBIX BOJIH. MCIIOIb30BaHKE 3JIEKTPOMArHUTHBIX BOJIH JIJISI COTOBOM CBSI3H.
DnekTpoMarHuTHas npupoja cera. CKopocTh cBeTa. BolHOBBIE CBOIICTBACBETA.
Hemoncmpayuu.
CBoiiCTBa AJEKTPOMATHUTHBIX BOJIH. BosHOBBIE
CBOICTBA CBETA.
Jlabopamopnwvie padomul u onvimot.
N3yueHue  CBOWCTB  3JIEKTPOMAarHUTHBIX BOJH C IIOMOIIBIO  MOOMIIEHOTO
TeneoHa.
Pa3nen 11. CBeToBLI€e IBJICHHS.
JlyueBas Mopnenb cBera. Mcrounuku cBera. llpsmoiimHelHOE pacnpoCTpaHEHHE CBETA.
3atmenus Connua u JIlynel. Otpaxkenue cBeta. [lnockoe 3epkaio. 3akoH OTpaxKEHUsl CBETA.



[Ipenomnenue cBera. 3aKoH INpesnomileHus cBera. [losHOEe BHYTpeHHee OTpa)K€HHE CBETA.
Hcnosib30BaHKE MOJIHOTO BHYTPEHHETO OTPAKEHUS! B OITUYECKUX CBETOBO/IAX.

Jlunza. Xox ryueit B mun3ze. OnTrueckas cucreMa (poroammapaTa, MUKPOCKOIA U TEIIECKOTIA.
I'na3 kak ontruyeckas cucrema. bin3opykocTs U JaIbHO30PKOCTb.

Paznoxenne Genoro ceera B criektp. OnbiTel HptoToHa. CroXeHHe CHEKTPaIbHBIX IIBETOB.
Hucnepcus ceera.

emoncmpayuu.
[IpsimonmHeitHOE pacnipocTpaHeHne cBeTa.OTpakeHue CBETa.
[Tomy4yenne n300pakeHUH B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3epkainax.lIpenomienue ceera.
OrnTuyeckuii CBETOBOI.
Xon nydeit B coOuparorieit auH3e. X0 Jydeit B
paccenBaroIIe JIUH3E.
[Tonyuenue n300pakxeHU € MOMOILBIO JTH3.

[Tpunuun neiictBus ¢poroanmnapara, MUKpOCKoTNa U Teseckomna.Moens riasa.
Pa3noxxenue 6enoro ceera B CHEKTP.
[Tony4yenue 6emoro cBETa MPH CIIOKEHUHU CBETA PA3HBIX IIBETOB.

Jlabopamopusie pabomol u onvimol.
UccnenoBanue 3aBUCUMOCTHU yria OTpaXEHUS ~ CBETOBOTO  Jiyda OT yIJIanaJeHHsl.
N3yuenne xapaKTepuUCTUK HU300paKeHUs MpeAMETa B IIOCKOM 3epkaiie. McciaenoBanue 3aBUCUMOCTH
yria MpeJIoMJIeHHs] CBETOBOIO Jiyya OT YIJIanmaJeHHs Ha TPAHULIE «BO3AYX—CTEKIIO».
[Tony4yenune n300pa>keHH ¢ TOMOIIBIO COOMPAOIIIEH JTNH3HI.
Onpenenenue (OKYyCHOTO  pacCTOSIHUST U ONTHYECKOW  CHUJIBI  COOMPAOIICHIINH3BI.
OnBITHI 110 Pa3NIOKEHUIO OETIOTO CBETA B CHEKTD.
OnpITbl MO BOCHPUATHIO  1[IBETa MPEAMETOB  MpPH WX HaONIONEHUU  uepe3 LIBETOBbIC
(UITBTPHI.

Paznen 12. KBanToBbIe sIBJIEHHS.

Omnbiter Pesepdopaa u nmnanerapHas Moaens aroma. Monens atoma bopa.
Hcnyckanne u norjoiieHue ceeta atoMoM. KBaHTel. JInHeyaThie COIEKTPBHI.

PamnoaktuBHOCTh. Aubda-, Oera- u ramma-uznydeHus. CTpoeHue aTOMHOTO sjpa.
Hyxinonnass mopaens aromHoro siapa. HMzoromsl. PagumoaktuBHble mnpeBpamienus. Ilepuon
MoJIypacnajia aTOMHBIX siJiep.

SnepHble peakiuu. 3aKOHBI COXPaHEHUS 3apsSJA0BOIO M MAacCOBOTO YHCEN. DHEpPrus CBs3U
aToMHbIX sifiep. CBsA3b Macchl U dHepruu. Peakinuu cunresa u aeneHus siaep. VICTOUHUKY SHEPruu
CouHIia ¥ 3BE31.

Snepnas suepreruka. JleicTBHs paOAKTUBHBIX U3TYYSHHI HA KUBbIE OPraHU3MBbI.

Hemoncmpauuu.

CriekTpsl u3nydeHus v noromeHus. ClieKTpbl pa3IuvHbIX Ta30B.
Criektp BoJI0poa.
Habmonenue TpekoB B kamepe Bunbcona. PaboTta cuérunka HOHU3UPYIOIIUX U3ITYUYEHUH.
Peructparius n3nydeHus NpUpPOIHBIX MUHEPAJTIOB U MPOIyKTOB.
Jlabopamopnwvie padbomul u onvimot.
HabmtoieHue CrionHbIX ¥ TMHEHYAThIX CIEKTPOB U3TYUCHHUS.
HccnenoBanue TpeKOB: U3MEPEHHE SHEPTUU YACTHUIIBI TI0 TOPMO3HOMY IyTH (11odoTorpadusm).



W3mepenune paanoakTuBHOTO (hoHA.

IHoBTOpHTENIHLHO-000011IAKOIINI MOYJIb.

[ToBTOpPUTENBHO--0000MAIONIUNH MO MIPEIHA3HAYCH JJIsl CHCTEMAaTU3allud U 0000IIeHu s
MPEIMETHOTO COACPIKAaHUS U OIBITA JACATEILHOCTH, MPUOOPETEHHOTO MPU M3YyYEHUH BCETO Kypca
¢bu3uKy, a TakKe A MOATOTOBKM K OCHOBHOMY TOCYAAapCTBEHHOMY 3K3aMeHY MO (U3MKe s
oOyyaromuxcs, BBIOpaBIIUX 3TOT YU4EOHBIH TpeaMeT.

[Ipu u3yyeHUH TaHHOTO MOJYJSl PEANIU3yIOTCSl U CUCTEMATU3UPYIOTCS BUJIBI JESTEILHOCTH,
Ha OCHOBE KOTOPBIX 00ecreunBaeTcs JOCTHKEHUE MPEAMETHBIX U METAPEIMETHBIX MJIAHUPYEMBIX
pe3ynbpTaToB oOy4deHus, (GopMHUpYeTCs eCTECTBEHHOHAay4YHass TPAMOTHOCTh: OCBOCHHE HAyYHBIX
METO/IOB HCCJIEIOBAaHUS SIBJICHUM MPUPOAbI U TEXHUKU, OBJIAJCHUE YMEHHUSMHU OOBICHATH
¢u3nveckue SBICHHS, MPUMEHSS TOJIyYCHHBIC 3HAHWSA, peIIaTh 3aJadd, B TOM YHUCIE
KayeCTBEHHbIE U IKCIIEPUMEHTAIbHBIE.

[IpuHIMNIHAIBHO NIEATEIBHOCTHBINM XapakTep AAHHOIO pas3fena peain3yeTcs 3a CUET TOTo,
4YTO 00y4arolMecs BhIMOIHSIOT 331aHNs, B KOTOPBIX UM MpeJlaraeTcs:

Ha OCHOBE IOJIyYEHHBIX 3HAHUM pacro3HaBaTh U HAyYHO OOBSACHATH (PU3NUECKHE SBICHUS B
OKpY’Karolllel MpUpPOe U TOBCETHEBHOM KU3HU;

WCII0JIb30BAaTh HAy4yHbIE METOJbl HMCCIEAOBaHUSA (PU3MUECKUX SBJICHUN, B TOM YHUCIE I
MIPOBEPKHU TUIOTE3 U MOJYYEHHS] TEOPETUUECKUX BBIBOIOB; OOBSCHATH HaydHbIE OCHOBBI HanboJliee
BAYKHBIX JOCTH)KEHUH COBPEMEHHBIX TEXHOJIOTHIA, HaIpuMmep, MIPAKTHYECKOTO

WCIOJIb30BAHUS PA3JIMYHBIX HMCTOYHMKOB DSHEPIMM HA OCHOBE  3aKOHa
MIPEBPALIEHUS U COXPAHEHHS BCEX M3BECTHBIX BUJIOB SHEPTUH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

Wzyuenne ¢us3uku Ha ypoBHE OCHOBHOTO OOIIero 0oOpa3oBaHWs HANPABICHO Ha JOCTIDKEHHE
JIMYHOCTHBIX, METAIPCAMCETHLIX U NPCIMCTHBIX O6p3,30BaT€JILHBIX PE3YJIbTAaTOB.

B pesynbTare nzydyenus Gu3MKU Ha ypOBHE OCHOBHOTO OO0IIEero oOpa3oBaHUsl y 00ydaroLIerocs
OyayT chOpMHUPOBAHBI CIEAYIOIIUETUIHOCTHBIC PE3YIbTATHl B YACTH:

1) NATPHOTHYECKOI0 BOCIIMTAHUA:

— MPOSIBJICHNE MHTEPEca K UCTOPUU M COBPEMEHHOMY COCTOSTHHIO POCCHHCKON (hU3NYECKOM
HayKH;

— LIEHHOCTHOE OTHOLIEHHUE K JJOCTHKEHUSIM POCCUNCKUX YUEHBIX--(PU3UKOB;

2) rPakKIaHCKOI0 M 1yXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS:

— FOTOBHOCTh K aKTUBHOMY Y4acTHUIO B OOCYXJEHMM OOIECTBEHHO 3HAUYMMBIX U 3TUYECKUX
po0sieM, CBA3aHHbBIX ¢ TPAKTUUECKUM IPUMEHEHUEM JOCTHKEHUN PU3UKH;

- 0CO3HAHUE BAKHOCTH MOPATbHO--3TUYECKUX TPUHITUIIOB B JIEATEILHOCTH YUEHOTO;
3) 3CTETHYECKOr0 BOCITUTAHUS:

- BOCIIPUSITUE ACTETUYECKUX KayecTB (PU3NYECKOM HayKu: €€ rapMOHMYHOTO IMOCTPOEHHS,
CTPOTOCTH, TOYHOCTH, JJAKOHUYHOCTH;

4) HEHHOCTU HAYYHOI'O MO3HAHUSA:

— OCO3HAHHE LIEHHOCTH (U3NYECKOW HAYKH KaK MOIIHOTO MHCTPYMEHTa MO3HAHWS MUDA,
OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaXKHENIIEH COCTABIIAIOIIEN KyJIbTYpHI,

— pa3sBHUTHE HAy4HOI JTOO03HATENILHOCTH, MHTEPECA K UCCIIEN0BATENILCKOM IEATENBHOCTH;
5) popmupoBanus KyJabTyphl 310POBbs H IMOIMOHAJILHOIO 0/1aT0N0 Ty YHA:

— OCO3HAHHE IIEHHOCTH 0e30macHOro o0pa3a KH3HH B COBPEMEHHOM TEXHOJIOIMYECKOM
MHpE, BaKHOCTU NpaBHJI 0€30MacHOrO MOBEACHHS Ha TPAHCIOPTE, Ha JOpOrax, C JJIEKTPUYECKUM U
TEIJIOBBIM 000PYIOBaHUEM B JOMAITHUX YCIOBHSIX;

- c(hopMUPOBAaHHOCTh HaBBIKA peIICKCHH, MPU3HAHKE CBOETO IpaBa HAa OIIHUOKY M TaKOTO
e MpaBa y Ipyroro 4eioBeKa;

6) TPYAOBOI0 BOCIIUTAHHUSA:

— AaKTUBHOE y4yacTHE€ B PEHICHUM MPAKTUYECKUX 3aJau (B pamMKax ceMbH, 00pa3oBaTeIbHON
OpraHu3aliy, ropoja, Kpas) TeXHOJIOIMYECKOW U COLMAIbHOW HANpaBIEHHOCTH, TPEOYIOIIMX B TOM
yucie ' (pU3NUecKux 3HaAHUI;

— HHTEpEC K NPAKTUUECKOMY U3YYeHHIO MPo(eccuii, CBA3aHHbIX ¢ (PU3HKOIL;

7) IKOJOTHYECKOI0 BOCIIUTAHMSA:

— OpUEHTallMs Ha INpUMEHeHHe (HM3MYECKMX 3HAHMH [ pelleHus 3ajad B 00JacTH
OKpY’Kalollel Ccpefbl, NIAHUPOBAHUS IIOCTYIKOB M OLEHKM HX BO3MOKHBIX IIOCIHEACTBMI s
OKpYKaIOIEH Cpeibl;

— 0CO3HAHHUE TJI00ATBLHOIO XapaKTepa SKOJOMMUECKHMX MPOOIeM U IMyTeil UX pelleHHs;

8) aJaNTANUH K H3MEHSIOIUMCS YCIOBHSIM CONMAIBLHOM U IPHPOIHOCPeabI:

- l'IOTpC6HOCTb BO B3aHUMOJICHCTBUU IIpU  BBIIIOJIHCHUH I/ICCJ'IG,HOBaHI/Iﬁ H IIPOCKTOB
(I)HSHqCCKOﬁ HaIpaBJICHHOCTH, OTKPLITOCTD OIIbITY U SHAHUAMIAPYTUX;

- TIOBBIIIICHUC YPOBHS CBOEM KOMIIETEHTHOCTH qgepe3 MPAKTUUCCKYROACATCIbHOCTD,

— noTpeOHOCTh B (POPMHUPOBAHMHM HOBBIX 3HAHUH, B TOM uucie (HopMyIHpoBaTh HUJEH,
MOHATHUS, TUIIOTE3bI 0 (PU3HUECKUX 0OBEKTAX U SIBICHUSX;

- OCO3HaHHUC I[CCI)I/II_[I/ITOB COOCTBEHHBIX 3HAHHMI M KOMIIETEHTHOCTEH B 00J1aCTH CI)I/IBI/IKI/I;
- IIaHUPOBAHUC CBOCT'O PAa3BUTUA B HpI/IO6peTeHI/II/I HOBBIX (I)I/I3I/I‘-ICCKI/IX 3HaHHI>i;

- CTPEMIJICHHUC AHAJIIM3UPOBATH U BBISABJIATH B3AUMOCBA3U ITPUPOEI, 06IJ_ICCTB8. N I3KOHOMMKH,
B TOM 4HCJIC C UCIIOJIb30BAHUEM (l)I/ISI/I‘-IeCKI/IX 3HaHHI>i;

- OLICHKa CBOMX JEHUCTBUM C y‘léTOM BJIMSIHUSL Ha OKpPYXAOMIYHO CpCay, BO3MOXKHBIX
r100aIbHBIX MOCJIEICTBUHL.



METAIIPEIMETHBIE PE3YJIBTATbBI

B pesynbpTare ocBOeHUs MpOrpaMMbl 1Mo (PU3MKE HA YPOBHE OCHOBHOTO OOIIero obpa3zoBaHUS Y
oOyyaromerocsi Oyayt chopMUpOBaHbl MeTAaNpeIMeTHbIE Pe3yJbTaThl, BKIIOUYAIOIINE MTO3HABATCIILHBIC
YHUBEpCAJbHBIE YueOHbIE JEWCTBUS, KOMMYHHUKATUBHBIE YHHBEpCAJIbHBIE y4eOHBIC JICHCTBUS,
perynasTHBHBIC YHUBEpCAJIbHBIC YUeOHBIC ICHCTBUSI.

IMo3naBaTenbHbIE YHHBePCAJIbHbIE YUeOHbIE 1eiicTBUS

Ba3oBble 1oruueckue gaeiicTBus:

BBISIBJIATh M XapaKTEPH30BATh CYIIECTBEHHbIC IMPU3HAKH OOBEKTOB (SBIICHHI); YCTaHABIMBAThH
CYIIECTBEHHBII IPU3HAK KJIaccU(UKAIH, OCHOBaHHS IS
0000IIeHNsT U CPABHEHUS;

BBISBIIATE 3aKOHOMEPHOCTH H TPOTHBOPEYHS B paccMaTpuBaeMbIX (akTaxX, JAaHHBIX H
HAOJIOIEHUSX, OTHOCSIIUXCS K (PU3NIECKUM SIBIICHUSM;

BBISBIISTh TIPUYUHHO--CIICJICTBEHHBIE CBS3HM MPU M3YYCHUH (PU3MUECKUX SIBICHUN M TPOIECCOB,
JeTaTh BBIBOJBI C HWCIOJB30BAHWEM JCAYKTUBHBIX M HMHIYKTUBHBIX YMO3AKIIOUEHHUH, BBIJIBHTAThH
THIOTE3BI O B3aUMOCBS35X (PU3NYECKUX BEIMYNH;

CaMOCTOSITEJIbHO BBIOMpPATh CHOCOO pemieHuss y4eOHOU (¢u3nyeckoil 3amaun (CpaBHEHHE
HECKOJIPKAX BApUAHTOB pEIIeHHs, BBHIOOP HamOoJee TOAXOAIMIET0 C YY4ETOM CaMOCTOSITEIHHO
BBIJICTICHHBIX KPUTEPHUEB).

Ba3oBble nccienoBareabcKue 1eiCTBUA:

WCTIONb30BaTh BOTPOCH KaK HCCIEIOBATENbCKUNA WHCTPYMEHT TIO3HAHUS; MPOBOJIUTH IIO
CaMOCTOSITEIEHO COCTaBJICHHOMY IUIaHY OIBIT, HECJOXHBIN (PU3NYecKuid SKCIEPUMEHT, HEOOJbIIoe
ucclieloBaHue (U3NIECKOTO SIBJICHHUS; OLIEHMBATh HAa MPHUMEHUMOCTh M JOCTOBEPHOCTH HH(OpPMAIIHIO,
MOJIy4EHHYIO BXOJIE MCCIIEI0OBaHMS WM SKCIIEPUMEHTA;

CaMOCTOATENIBHO (hopMyIHpoBaTh 0000IIEHUs U BBIBOJBI 10 pE3yJbTaTaM IPOBEIEHHOTO
HaOJII0/IEHU, OIIBITA, UCCIIEIOBAHNUS;

IIPOrHO3UPOBATh BO3MOXKHOE JabHENIIEE Pa3sBUTHE (PU3MUECKUX MTPOLECCOB, @ TAKXKE BbIIBUTATh
MPEINOJI0KEHN 00 UX Pa3BUTUU B HOBBIX YCIOBHUSIX M KOHTEKCTAX.

Pabora c undpopmanueii:

IPUMEHATh Pa3JIMYHbIe METO/bl, MHCTPYMEHTBI M 3alpOChl IIpU MOUCKE U 0TOOpe MHpOpMaLUU
WIH JAHHBIX C YU4ETOM IIPEUIOKEHHON yueOHOH (hu3ndeckol 3a1auu;

aHAJIM3UPOBaTh, CUCTEMATU3MPOBATH M HMHTEPIPETHPOBATH MH(MOPMALMIO Pa3IMYHBIX BUAOB U
(bopM npeacTaBiIeHUs;

CaMOCTOSATEJIBHO ~ BBIOMpaTh  ONTUMalbHYIO (GOpMYy  HIpeACTaBiIeHHs HHGPOpMALUM U
WUIIOCTPUPOBATh pPELIacMble 3a7aydl HECJIOKHBIMH CXEMaMH, JuarpaMMamu, WHOH rpadukoil M ux
KOMOUWHALIMAMM.

KoMMyHHKaTHUBHBIC YHUBEPCAJIbHbIC Y4eOHbIE 1eliCTBUA:

B X0Jle OOCYyXIeHHs Y4eOHOro MaTepuasla, pe3yJbTaToB J1a0OpaTOpHBIX pPabOT U MPOEKTOB
3aJaBaTh BOINPOCHI MO CYIECTBY OOCYKJIaeMOW TeMbl U BBICKa3bIBaTh WMJEH, HAICJICHHbIE HAa pELICHUE
3aJjauy 1 Mojjiep kaHue 01aroenaTesIbHOCTH OOLEHM S,

COIOCTAaBIIATh CBOU CYXKACHHUS C CYXKICHMSAMU JPYrMX YYaCTHMKOB JHajora, oOHapyXUBaThb
pas3nuyme U CXOJCTBO MO3ULMMI;

BBIpaXkaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;

NyOJIMYHO MPEACTABIATh PE3yJAbTaThl BBIMOJHEHHOTO (DU3UYECKOTO OIbITa (IKCIEPHUMEHTa,
HCCIIeIOBAaHUS, IPOEKTA);

MOHUMATh M UCIIOJIB30BATh IIPEUMYIIECTBA KOMAHIHOW U MHAWBUAYAJIbHOW pabOThI P peIIeHUH
KOHKPETHOM (pU3N4eCcKOi MpoosieMsl;

MPUHUMATh 1€ COBMECTHOH AEATeNbHOCTH, OPraHU30BBIBATh ACUCTBHUS MO €€ JOCTHKEHMIO:
pacrpeneniaTe poid, OOCYKIaTh MHPOIECChl W Pe3yiabTaThl COBMECTHOM pabOThl, 0000IIaTh MHEHHS
HECKOJIbKUX JIIOJIEH;

BBITOJIHATH CBOIO YacTh pabOTHI, IOCTUTas KAYeCTBEHHOIO pe3ysibTaTa Mo CBOEMY HAaIPaBICHHIO
Y KOOPJIMHUPYS CBOM JIEMCTBHUSA C APYTUMU YJICHAMU KOMAaH/Ibl;

OLICHMBATh KaueCTBO CBOErO BKJIaJa B OOMMHA HPOAYKT IO KPUTEPUSM, CAMOCTOSATEIBHO



c(OpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUS.

PeryasitTuBHble yHMBepcaJbHbIe yueOHbIe AelicTBusiCaMmoopranu3zanms:

BBISBJIATE TPOOJEMbI B JKM3HEHHBIX W YYEOHBIX CUTYyalUsiX, TPEOYIOIMIMX JUIsl pelieHHUs
(bu3nUeCKUX 3HAHMIA;

OPUEHTUPOBATLCA B PA3NIMUYHBIX MOAXOJAX MPUHATUS PELIEHUH (MHIUBUIYaJIbHOE, NPUHATHE
peLIeHNs B TPpYyIIE, IPUHATUE PELIEHUH IPYNIION);

CaMOCTOSITEIIbHO COCTABIIATh aJITOPUTM pEIIeHUs] (PU3MUECKOM 3a/1a4i WM IIJIaHa UCCIIETOBAHMS C
y4€TOM HMEIOLUXCS PECypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBaTh IIpe/iaraeMble
BAPUAHTHI PELICHUN;

JienaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 3a PELICHHUE.

CaMOKOHTPOJIb, 3MOLHOHAIbHBIH HHTEJIEKT:

JaBaTh aJEKBAaTHYIO OLEHKY CHUTyallud W Mpeajaratb IUlaH €€ U3MEHEHUus; OOBSICHATh

IPUYHMHBI JOCTHKECHUS (HeIoCTHXKEHUS) pe3ynbTaToOB
NEeSITENIbHOCTH, JaBaTh OLIEHKY IPUOOPETEHHOMY OTIBITY;

BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTh (B TOM UYHCJIE€ B XOJ BBIINOJHEHUS (U3HYECKOTO
UCCIIEIOBAaHUSI WM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENILCTB, W3MEHMBILUXCS CHUTYalluH,
YCTAaHOBJIEHHBIX OIIMOOK, BO3HUKLIMX TPYAHOCTEH; OLIEHMBAaThb COOTBETCTBUE pe3yibTaTa LEIH U
YCIIOBUSIM;

CTaBUTb ce0s Ha MECTO JPYroro 4eloBeKa B XOJAE CIOpa WIM JUCKYCCHHM Ha HAy4HYIO TEMY,
MMOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JIpyTroro;

MpU3HABaTh CBOE MPaBO Ha OMIMOKY IpU perieHuH (GU3NYECKUX 337a4 WM B YTBEPKACHUAX Ha
Hay4yHbI€ TEMbI M TaKOE K€ MPaBo JIPYroro.

HNPEAMETHBIE PE3YJIBTATBI

K koHIy 00ydeHust B 7 Kijiacce mpeIMETHBIC PE3yJIbTaThl Ha 0a30BOMYPOBHE JOJDKHBI OTPaXKaTh
COPMHUPOBAHHOCTh Yy OOYyYarOMUXCs YMEHHW: HCIIONB30BaTh MOHATHS: (PU3HUYECKHE M XUMHUYECKHE
SIBTICHHSI, HAOTFOICHIE, P KCIICPUMEHT, MO/JIeJb, TUIOTE3a, eNUHUIBI  (pU3HUYECKHX

BEJIMYUH, aToM, MOJIEKYJIa, arperaTHble COCTOSHUS BemlecTBa (TBEPIOE, JKUIKOE,
ra3z000pa3HoOe),MEXaHUYECKOe IBIKEHUE (PaBHOMEPHOE, HEPAaBHOMEPHOE, MPSMOIHMHEIHOE), TPACKTOPHS,
paBHOIEHCTBYIOIAss cwia, aegopmanus (ynpyras, TIUTacTHUecKas), HEBECOMOCTh, COOOIIAONTHUECS
COCY/IBI;

pasnmuyath sBreHus (auddys3us, TemIoBoe NBMKEHUE YaCTHII BENICCTBA, PABHOMEPHOE JIBUKCHHE,
HEpaBHOMEpHOE JBW)KCHHUE, MHEPIIUS, B3aUMOJICHCTBHE TEJ, PaBHOBECHE TBEPABIX TEJ C 3aKPEIUIEHHOU
OCBIO BpallleHHs, Tepefada JaBICHUs TBEPIABIMU TEJaMH, J>KUIKOCTSAMH M Ta3aMH, aTMOc(epHoe
JaBliCHHE, TUTABAHUE TEJI, MPEBPAICHUS MEXaHUYECKON SHEPTUH)TI0 OTIMCAHUIO X XapaKTEPHBIX CBOMCTB
Y Ha OCHOBE OITBITOB, IEMOHCTPHPYIOIIUX JaHHOE (PU3UIECKOE SIBICHUE;

pacro3HaBaTh MPOSIBICHUE U3YYCHHBIX (M3UUECKUX SIBJICHUH B OKPYXKAIOIIEM MUpE, B TOM YHCIIE
(bu3nveckue SIBICHUS B MPUPOJIC: MPUMEPHI IBHKCHUS C PA3IMYHBIMH CKOPOCTSMU B )KMBOH U HEXHBOUN
MPUPOJIC, JCHCTBUE CHUJIBI TPCHHUS B MPHUPOJE U TEXHHKE, BIMSHUE aTMOCHEPHOTO JIABJICHUS HA KHBON
OpraHu3sM, IUIaBaHHE PHIO, PbIYard B TeJEe YEJOBEKa, MPU ITOM IEPEBOJUTH MPAKTHYECKYIO 3a/lady B
y4eOHYI0, BBIACIIATH CYIIECTBEHHBIC CBOMCTBA (MPU3HAKK) (PU3NYCCKUX SIBIICHHIA;

OIHMCBIBATh U3YUCHHBIC CBOMCTBA Tel U (DU3UUYECCKHE SIBIICHUS, UCIIOJIB3Ys (PU3NUCCKUEC BETHUNHBI
(mMacca, 00bEM, IIIOTHOCTH BEIIECTBA, BPEMS, MYTh, CKOPOCTh, CPEIHSISI CKOPOCTh, CHJIA YIIPYTOCTH, CHJIa
TSOKECTH, BEC Tella, CHila TPEeHHs, JaBiieHHue (TBEPAOTO Telna, KUAKOCTH, raza), BHITAIKUBAIONIAS CUJIA,
MexaHuyeckas paboTa, MOIIHOCTb, IJIEYO CHIIbI, MOMEHT CHIbI, KOI(PPHUIMEHT MOJEe3HOrO NEHCTBUS
MEXaHHU3MOB, KHHETHYECKass M TOTCHIUANbHAs DSHEPrus), MNpU OMHCAHHHM TMPAaBUIBHO TPAKTOBATh
(bu3MyecKuil CMBICT HCIOJB3yEeMbIX BEIMYMH, MX OOO3HAYEHHS U E€AUHUIBI (PU3MYECKUX BEIIUYUH,
HAaxXOJUTh (OPMYNBI, CBS3BIBAIOIIME JAaHHYIO (U3NYECKYI0 BEIUYMHY C JPYTMMU BeJTHYWHAMU,
CTpOUTH TpadUKU U3YUYEHHBIX 3aBUCUMOCTEN (U3NIECKIX BETUYHH;

XapaKTepu30BaTh CBOWCTBA Tel, (HU3WYECKHe SBICHUS M TMPOIECCHl, HCIONb3Yys IpaBuiIa
CIIOXKeHHsI cull (BIOJIb OMHOM mpsMoii), 3akoH ['yka, 3akon I[lackams, 3akoH Apxumena, MpPaBHIIO
paBHOBecHs pbruara (0710Ka), «30JI0TO€ TPABUIIO» MEXaHUKH, 3aKOH COXPaHEHUSI MEXaHUUECKON YHEPIHH,
IIPH 3TOM J1aBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA U 3aMHCHIBATh €T0 MAaTEMaTUYECKOE BHIPAKEHUE,

OOBSACHATh (PU3UYECKHE SBICHHS, MPOIECCHl M CBOMCTBA TEJI, B TOM YHCIE U B KOHTEKCTE



CUTyallull NPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATh NPUYMHHO--CJIEACTBEHHBIE CBSI3H,
CTPOUTH OOBACHEHHE U3 |—2 JIOTMYECKUX IIAroB ¢ OMOpoi Ha 1—2 M3y4EeHHBIX CBOWCTBA (PU3MUYECKHX
SABJICHHUH, (PU3NIECKUX 3aKOHA MU 3aKOHOMEPHOCTH;

pemaTh pacuéTHble 3a7aud B 1-2 AEHCTBUS, UCHOJNB3YS 3aKOHBI M (DOPMYJIBI, CBSA3BIBAIOIINE
¢u3nvecKkre BeIMYMHBI: HA OCHOBE aHAJIM3a YCIOBUS 33aJauy 3allMCHIBATh KPATKOE YCIOBHE, MOICTABIISATh
¢u3nyeckue BEeNUYMHBI B (OPMYJBl M TNPOBOAMTH pAcUEThl, HAXOIUTh CIPABOYHBIC JaHHBIC,
HEOO0XOAMMBIE JJIS PEIICHUS 3a/1a4, OLICHUBATh PEATMCTUYHOCTD MOTYYeHHOW (PU3NUECKON BETHUUHEI;

pacrno3HaBaTh NpPOOJIEMBbI, KOTOPbIE MOKHO PEUIUTh MPU IHOMOIIM (PU3HUECKUX METOJOB, B
ONMCAHUU MCCIEN0BAHUS BBIACJIATH IPOBEPSIEMOE MPEANOJIOKEHHE (TMIOTE3y), pa3audarb U
MHTEPIPETUPOBATH MOJYYEHHBIN pEe3yabTaT, HaXOJUTh OLIMOKK B XOJE ONbITa, JI€JaTh BBIBOJBI IO €ro
pe3yabpTaTam;

MPOBOJIUTH OMNBITHI IO HAOMIOJACHUIO (DU3MYECKHX SBICHUH WM (U3NYECKUX CBOWCTB Te:
dbopMynmHpoBaTh  MPOBEpSiEMbIE  MPENINOJIOKEHUS, COOMpaTh YCTAHOBKY W3  TPEIOKEHHOTO
000pyI0BaHus, 3alUCHIBATh X0/1 ONbITA U (POPMYIHPOBATH BHIBObL;

BBINIOJIHATh TpSMbIE H3MEPEHHUsS] pAcCTOSHUS, BpPEMEHH, MacChl Tena, OO0BbEMa, CHIBI U
TEMIIEpaTypbl C MHCIIOJIb30BAHUEM AHAJIOTOBBIX M LHMQPOBBIX MNPUOOPOB, 3aMHUCHIBATH MOKA3aHUS
MPUOOPOB € YUETOM 3aJJaHHON aOCOIOTHON MOTPEITHOCTH U3MEPEHUH;

MPOBOJUTH HCCIEAOBAHUWE 3aBUCHUMOCTH OJHOM (U3NYECKON BEJIWYMHBI OT JpPyroil c
HCI0JIb30BAHUEM NPSMbBIX HU3MEpPEHUH (3aBUCUMOCTH MyTH PaBHOMEPHO JBMXKYILETOCs Tejda OT BPEMEHU
JBUKEHHS Tella, CHJIbI TPEHUSl CKOJBhXEHHsS OT Beca Tesa, KauecTBa 0OpabOTKM MOBEPXHOCTEH Tenm u
HE3aBHCHUMOCTH CHJIBI TPEHHUS OT IUJIOU[aJd CONPUKOCHOBEHMS TeJ, CHJIbI YHIPYTOCTH OT YAJMHEHHS
MPYKUHBI, BHITAIKUBAIOIIEH CHUJIBI OT 00bEMA MOTPYKEHHOW YAaCTH Tejla U OT IUIOTHOCTH KHUAKOCTH,
e€ He3aBUCHMOCTHU OT IUIOTHOCTH Tena, OT [IyOUHBI, HA KOTOPYIO MOTPYKEHO TEo,

YCIIOBUU IUIaBaHUS Te€J, YCJIOBHS paBHOBECHS pblyara M OJIOKOB), y4yacTBOBaThb B
IUIAHUPOBAaHUM Y4eOHOTO UCCIIEOBaHMs, COOMpaThb YCTAHOBKY U BBINOJHATH U3MEPEHUS, CIETYs
MpeI0KEHHOMY ILIaHy, (bukcupoBaTh pe3yinbTaThl NOJYYEHHOW 3aBUCUMOCTH buznyeckux

BEIMYMH B BHJE TMPEAJIOKEHHBIX TaONUIl M TpapHUKOB, JelaTh BBIBOABI IO pPE3ylbTaTaM
UCCIIEIOBAaHUS; MPOBOJUTH KOCBEHHBIE H3MEpeHUs (U3NYECKUX BEIUYUH (TUIOTHOCTH BEIECTBA
KUAKOCTU U TBEPAOrO Tela, CUJIa TPEHHsI CKOJBXKEHHS, JaBIIEHUE BO31yXa, BHITAJKUBAIOIIAS CHJIA,
NecTByIoNas Ha MOTPYKEHHOE B KUAKOCTh TeJI0,K03()(OUIMEHT MOJIE3HOTO AEUCTBUSL  MPOCTHIX
MEXaHHU3MOB), CIIeysl MNPEIVIOKEHHON MHCTPYKUMHU: TMpPH  BBINOJIHEHHMM HM3MEpPEHUH cobupaTh
AKCIEPUMEHTAJIbHYI0 YCTAaHOBKY W BBIYUCISATH 3HAYEHHE HCKOMOW BEJIMYMHBI, COOIIOAATh MpaBuiia
TEXHUKH O€30MMacHOCTU IpH padboTe ¢ 1abopaTopHBIMOOOPYIOBAHUEM;

yKa3blBaTh MPUHIUIBI ACHCTBUA NPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETD,
JMHAMOMETP, COOOIIAt0IIHecs COCYbl, 0apOMETp, pbluar, 10 IBUKHBIA U HEMOIBUKHBINA OJIOK, HAKJIOHHAS
IJI0CKOCTB;

XapaKTepU30BaTh MPHUHLHUILI JEUCTBUS H3YYEHHBIX NPUOOPOB M TEXHUUYECKUX YCTPOMCTB C
OmoOpoi Ha WX OomHcaHus (B TOM YHMCIE: MOIIIMIHUKHA, YCTPOWCTBO BOJOIPOBOJA, THUAPABIUYECCKHIA
mpecc, MaHOMETpP, BBICOTOMEp, IOPUIHEBOM HACOC, apeoMeTp), HCHOJb3ysd 3HaHUS O CBOICTBax
(buznuecKux ABJIEHUN U HEOOXOUMbIe (PU3MUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

MPUBOJIUTH MPHUMEPHI (HAXOIUTh HMH(OPMALMIO O MPUMEpPax) MPAKTUYECKOTO HCIOIb30BaAHUS
(busznueckux 3HAHUN B MOBCEAHEBHOM KU3HU i oOecreueHUs 0e30MacHOCTH MPH OOpAIEHHH C
npubopaMu U TEXHUYECKUMHU YCTPOWCTBAMH, COXPAaHEHHUS 3J0pPOBbs M  COONIOJCHHS HOPM
HKOJIOTHYECKOTO TOBE/ICHUS B OKPY)KAIOILIEeH cpelie;

OCYIIECTBIIATH OTOOP HMCTOYHUKOB HH(poOpManuu B MHTepHETE B COOTBETCTBUHM C 33JJaHHBIM
IIOMCKOBBIM 3aIlpOCOM, Ha OCHOBE MMEIOUIMXCSA 3HAHUM M IYTEM CPABHEHUS Pa3/INYHBIX MCTOYHHKOB
BBIIENIATh HH(POPMALIUIO, KOTOPAs SIBJISAETCAIPOTUBOPEUMBOI UM MOKET OBITh HEIOCTOBEPHOM;

UCIOJb30BATBIIPH  BBIMOJHEHUM  Y4eOHBIX  3aJaHUi  HAy4YHO-NOMYJSIPHYIO JIMTEpATypy
($U3NYECKOTo CoAepKaHMs, CIPaBOUYHbIE MaTepuaibl, pecypchl ceTh MHTepHerT,

BJIAJIETh npuémamu KOHCIIEKTUPOBAHUS TEKCTa, npeoOpa3oBaHus
nH(pOpMAaIUY U3 OJJHOI 3HAKOBOM CHCTEMBI B IPYI'yl0; CO3/1aBaTh COOCTBEHHbIE KpAaTKHUE MHUChbMEHHBIE U
YCTHBIE COOOILIECHUS HAOCHOBE 2—3 MCTOYHMKOB MH(POPMALUU (PU3UUECKOTO COJAEp>KaHHs, B TOM YUCIIE
nyOoJIMYHO JeNlaTh KpaTKUE COOOIIEHUS O pe3ylbTaTaxX MPOEKTOB WM Y4eOHBIX HCCIIEAOBaHUM, MpH
3TOM TPaMOTHO HCHOJb30BATh W3YyYCHHbIH MOHATHHHBIA anmapart Kypca (QHU3UKH, COIMNpPOBOXKAATh
BBICTYIUIEHHE IIPE3EHTALNEH;



MIPU BBHITIOJTHEHUH y4eOHBIX MPOEKTOB U MCCIEAOBAHUN pacIpenessiTh 00S3aHHOCTH B TPYIIE B
COOTBETCTBUHU C IIOCTABJICHHBIMHU 3a/ladaMM, CJIEIUTH 32 BBINOJIHEHHWEM IUIaHA JCHCTBUM, aJeKBATHO
OIICHUBATh COOCTBEHHBIM BKJIAJ B JACATCILHOCTh TPYIIBI, BBICTpPAUBAaTh KOMMYHHUKAaTHBHOE
B3aMMO/ICICTBUE, yUUTHIBAasE MHEHUE OKPYXKAIOILIUX.

K xonmy oOyuenuss B 8 kiacce mpeaMeTHBIE pe3ylbTaThl Ha 0a30BOM YpOBHE JIOJDKHBI
OTpakaTb C(POPMHUPOBAHHOCTh y OOYUAIOMIMXCS YMEHMIA: HCIIOJIB30BaTh IMOHATHS: Macca M pPa3Mepbl
MOJIEKYJI, TEIJIOBOE IBM)KEHHEATOMOB U MOJIEKYJI, arperaTHbIE COCTOSIHMSI BELECTBA, KPUCTAJUINYECKHUE
u amop(dHBIE TeNa, HACHIIICHHBIH W HEHACHIICHHBIM Tap, BJIAKHOCTH BO3JyXa, TeMIIEpaTypa,

BHYTPEHHSII ~ DSHEprusi, TEIUIOBOM  JBHUTaTellb,  SJEMEHTapHbBIN
ANEKTPUUECKUI 3apsiji, JIEKTPUUECKOE TOJIe, TPOBOJIHUKH U JTUIICKTPHUKHU,TOCTOSHHBIN JIEKTPUUECKHUI
TOK, MarHUTHOE T10JI€;

pasnuyath sABJICHUS (TEIJIOBOE PACIIMPEHHE U CKaTue, Tellonepenaya, TEIJIOBOE paBHOBECHE,
CMauMBaHME, KallWUIApHbIE SBJICHUS, WCIApEeHUEe, KOHJEHCAlMs, IUIABICHUE, KPHUCTAJUIU3ALUs
(oTBepneBaHME), KUTIEHUE, TEIIonepeaaya (TemIonpoOBOIHOCTh, KOHBEKIIHUS, U3TyUYeHUE), AICKTPU3aALUS
TeJ, B3aUMO/JICHCTBUE 3apsI0B, AEUCTBHS ANEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOIEHCTBHE
MAarHuTOB, JEUCTBHE MAarHUTHOTO TIOJISI HA MPOBOJHUK C TOKOM, DJEKTPOMArHUTHAas HWHAYKIIMS) IO
ONMCAHUIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIIMX JaHHOE (PHU3UYECKOE
SIBIICHUE;

pacro3HaBaTh MPOSIBJICHUE W3YYCHHBIX (PU3UUYECKUX SIBJICHUN B OKPY)KAIOIIIEM MHUPE, B TOM YHCIIE
(dbu3uYecKue SBICHUS B TPHUPOJE: MOBEPXHOCTHOE HATSIKEHHE W KaMWUISPHBIC SIBICHHUS B TPHUPOJIE,
KpUCTAJIJIBI B IIpUpoJie, n3nydeHue CoHia, 3aMmep3aHrue BoJI0EMOB, MOPCKHeE Opu3bl, 00pa3oBaHHUE POCHI,
TyMaHa, WHes, CHera, JJIEKTPUYECKHE SBJIEHUS B aTrMocdepe, AJIEKTPUYECTBO >KUBBIX OPraHU3MOB,
MarHuTHOE MoJsie 3eMJiH, Apei( MOIIOCOB, POJb MAarHUTHOTO MOJS Ul JKM3HM Ha 3emiie, MOJspHOe
CUSIHHE, TIPYU 3TOM TIEPEBOJUTH MPAKTHYECKYIO 33/1a4y B y4e€OHYIO, BBIJEISTh CYIIECTBEHHBIE CBOWCTBA
(npu3HaKyM) pU3NUECKUX SIBICHMIA;

OTIHCHIBAaTh U3YUYCHHbIE CBOMCTBA Te U (PU3UUECKHE SBICHUS, UCTIOIb3Ysl (PU3MUECKUE BEINYMHBI
(TemmepaTypa, BHYTPEHHSISI SJHEPTHsI, KOJIMYECTBOTEIUIOTHI, yAeIbHas TEIIOEMKOCTh BEIIECTBA, yAeIbHAs
TEIUIOTa IUJIaBJCHMS, YZAeNbHas TeIJIoTa MapooOpa3oBaHus, yleidbHas TEIUIOTAa CropaHusl TOILUIMBA,
KO3(G(UIMEHT TOJe3HOTro JEWCTBUS TEIUIOBOM MalllWHBL, OTHOCUTENbHAs BIAKHOCTh BO31YyXa,

ANIEKTPUYECKHI 3apsil, CHJIa TOKA, SJIEKTPHUYECKOEe HaMpsDKEHHUE, COMPOTHUBIICHHWE MPOBOIHMKA,

yIIeJIbHOE COTPOTHBIIEHUE BEUIECTBA, pad0Ta U MOIHOCTH AJIEKTPUUYECKOIO TOKA), IPU OMUCAHUH
MIPaBUIIbLHO TPaKTOBaTh (DPU3UYECKUN CMBICII HCHOIb3yeMbIX BEIMYMH, O0O3HAYEHHUS U EIUHUIIBI

(bu3MYECKUX BEIUYUH, HAXOAUTh (POPMYIIbI, CBSI3bIBAIOLINE JAaHHYIO (PU3UYECKYI0 BEIMYHUHY C
JIPYTMMU BeTMYMHAMM,CTPOUTH IpapUKU U3YUYEHHBIX 3aBUCUMOCTEHN (PU3NUECKUX BEIHUNH;

XapaKTepu30BaTh CBOMCTBA TeJ, (U3UYECKUE SIBJICHUS M MPOLECCHl, MCIOJb3YS OCHOBHbIC
MOJIOKEHUSI MOJIEKYJISIPHO--KHHETHYECKOW TEOpHU CTPOEHUSBEUIECTBA, MPUHLHUI CYNEPHO3ULUU TOJIeH
(Ha Ka4yeCcTBEHHOM YpPOBHE), 3aKOHCOXpaHEeHHMs 3apsna, 3akoH Oma Juig ydacTka 1end, 3aKoH Jxoymsa—
JleH11a,3aKOH COXpaHEHHsI SHEPTHH, MPHU ITOM J1aBaTh CIOBECHYIO (POPMYIUPOBKY3aKOHA U 3alHUCHIBATh
€ro MaTeMaTU4YECKOE BBIPAKCHHE;

0O0BACHATH (DUM3HUECKHE MPOLIECCHl M CBOWCTBA TEl, B TOM YHWCIE€ M B KOHTEKCTE CUTYyallUl
MIPAKTUKO-OPUEHTUPOBAHHOTO ~ XapakTepa: BbBIABIATh NPUUYUHHO-CIEICTBEHHBIE CBSI3U, CTPOUTH
oObsicHeHUE U3 1—2 JIOTUYECKUX IIaroB ¢ OMOpod Ha 1-2 M3y4eHHBIX CBONCTBA (PU3MYECKUX SBIICHUM,
(bu3MYECKUX 3aKOHOB UJTM 3aKOHOMEPHOCTEN;

pemate pacuéTHble 3a1ayd B 2—3 JEWCTBHS, MCHOJB3Ys 3aKOHBI U (DOPMYIBI, CBS3BIBAOLINE
¢busznueckrue BENIWYMHBI: HA OCHOBE aHANlM3a YCJIOBHS 33Jlaud 3allMChIBaTh KPaTKOE YCIOBHE, BBISBIISTH
HEJOCTAaTOK JaHHBIX JUIsl pElIeHUs 3a7aud, BbHIOMpaATh 3aKOHBI M (POpMyINbl, HeoOXoauMble i e€
pelieHns, TPOBOAUTH pPACUYEThl M CpaBHUBATh IOJYUYCHHOE 3HAueHHWE (U3UYECKOW BETUYHUHBI C
W3BECTHBIMU JAHHBIMU;

pacmo3HaBaTh MPOOJIEMbI, KOTOpPbIE MOXHO PpEIINTh MpU TOMOIIH (U3UYECKUX METOOB,
WCIIOJIb3Ysl  ONMCAaHWE  MCCIENOBAaHUS, BBIAEIATH MPOBEPSAEMOE  MPEANOJOKEHUE, OLEHUBATh
MPaBUIILHOCTh NOPsI/IKA MPOBEICHUS HCCIIEJOBAHUS, JIe1aTh BBIBOIbI;

MPOBOJUTH OMBITHl MO HAOMIOAECHUI0 (U3MYECKUX SBICHUN WM (U3NYECKUX CBOHCTB Tel
(KanmwIsipHBIE SIBIICHUS, 3aBUCUMOCTH JaBIEHUS BO3JyXa OT €ro 00béMa, TeMIepaTyphl, CKOPOCTH
mpoiecca OCThIBAaHUSI M HArpeBaHusl MpU HU3JIYYEHUM OT IBeTa Wu3ydarouiedl (moryiomnaronieil)
MOBEPXHOCTU, CKOPOCTh MCMAPEHHUSI BOJbI OT TEMIEPATYPbl *KUIKOCTH M IUIOMIAAU €€ MOBEPXHOCTH,



UIEKTpU3alldg Tel U B3aUMOJCHCTBUE DJIEKTPUUYECKUX  3apsiOB, B3aUMOACHUCTBHE IOCTOSHHBIX
MarHuTOB, BU3yaJM3alMsi MAarHUTHBIX IOJIEN MOCTOSIHHBIX MAarHUTOB, JEHCTBUS MAarHUTHOIO IOJISI Ha
IIPOBOJHUK C TOKOM, CBOMCTBAa 3JIEKTPOMAarHuTa, CBOMCTBA 3JEKTPOJBUIATENsl IOCTOSIHHOIO TOKa):
(dbopMynHpOBaTh MPOBEPSIEMBIE MPEIOTI0KEHHS, COOMPATh YCTAHOBKY U3

MPEUI0KEHHOT0 000PYI0BaHUs, OMUCHIBATH X0 OIBITA  (POPMYIHUPOBATH BHIBOJIBL;

BBIIIOJIHATH IPSIMbIE U3MEPEHHUS TEMIIEPATYPhl, OTHOCUTEIBHOMN BIaKHOCTHU BO3lyXa, CUJIbI TOKA,
HaNPsOKEHUS C MCIIOJIb30BAaHUEM aHAJIOTOBBIX NMPHOOPOB U JATYMKOB (DU3MYECKUX BEITUYMH, CPABHUBATH
pe3ynbTaThl U3MEPEHUN C YIETOM 3aJJaHHOM aOCOTIOTHOM MOTPEITHOCTH;

[IPOBOJUTH MCCIEAOBAaHUE 3aBUCHUMOCTH OJHOM (U3NYECKON BEJIMYMHBI OT JpPYrod cC
HCIOJIb30BAHUEM MPAMBIX H3MEPEHMH (3aBUCUMOCTb COIPOTUBIICHUS IPOBOJHUKA OT €ro JJIUHBI,
IUIOLIAIM TIOTIEPEYHOTO CEYEHHUS U YAEIBbHOI'O COINpPOTUBIIEHHS BELIECTBA IPOBOJHMKA, CUJIbI TOKA,
UIYIIEr0 4Yepe3 MPOBOJHHUK, OT HANPSHKEHUS Ha IPOBOJHUKE, HCCIEAOBAHHUE IOCIEAO0BATEIBHOIO U
[apajuleJIbHOTO COEJIMHEHUN IPOBOJHUKOB): IJIAHUPOBATh HCCIIEIOBAHUE, COOUpPATh YCTAaHOBKY H
BBINIOJIHATh M3MEPEHHUd, Cleayd MpelIoKEeHHOMY IUIaHy, (UKCUpPOBaTh pE3yJbTaThl IOTY4EHHON
3aBUCHUMOCTH B BUJIE€ TaOJIUL U rpauKOB, 1€1aTh BHIBOBI 110 PE3YJIbTaTaM UCCIIEI0BaHUS;

MIPOBOJUTH KOCBEHHBIE U3MEpEeHMsI (PU3UYECKUX BEIMYMH (ylelbHas TEIUIOEMKOCTh BEILECTBA,
COMPOTHBIIEHUE IPOBOJIHUKA, pabOTa M MOILHOCTb 3JEKTPUUECKOTO TOKA): IUIAHUPOBAaTh W3MEpEHUS,
coOuparh IKCIEPUMEHTAIbHYIO YCTAaHOBKY, CIEAYs MPEAI0KEHHON HHCTPYKIUH, U BBIYUCIIATH 3HAUCHUE
BEJIMYMHBI;

coOroAaTh MpaBuiia TEXHUKU 0€3011aCHOCTH MPpH paboTe ¢ 1abopaTopHBIM 000pYI0BAaHUEM;

XapaKTepU30BaTh MPHUHLHUIIBI JEHCTBUS M3YYEHHBIX NPUOOPOB M TEXHUUYECKUX YCTPOMCTB C
OTMOpOM Ha MX omucaHus (B TOM 4YHCIE: CHUCTeMa OTOIUIEHUS JIOMOB, TMTPOMETp, MapoBas TypOuHa,
aMIepMeTp, BOJBTMETP, CYETYUK DIEKTPUUYECKOW JHEPrHH, DIEKTPOOCBETHUTENbHBIE PUOOPHI,
HarpeBarebHbIe 3JIEKTPONPUOOPHl (MPUMEPHI), SJIEKTPUUYECKUE MPEAOXPAHUTENU, 3JIEKTPOMArHur,
ANIEKTPOJIBUTaTeNb IOCTOSHHOTO TOKA), HWCIOJIb3YS 3HAHUS O CBOMCTBaX (PU3MUECKUX SBJICHUHA U
HeoOXxouMbIe (U3MUECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh NPOCTbIE TEXHUUYECKHE YCTPOMCTBA M HM3MEpPUTENbHBbIE MPUOOPHI MO CXEMaM U
CXEMAaTUYHbIM PHUCYHKaM (XKHIKOCTHBI TEPMOMETP, TEPMOC, ICUXPOMETP, TMIPOMETp, [BUTaTEIb
BHYTPEHHETO CrOpaHus, OJIEKTPOCKOI, PEOCTAT), COCTABIATh CXEMbl DJJICKTPUYECKUX Lened ¢
MOCJIEIOBATEIbHBIM U MAPAUICIbHBIM COEIMHEHUEM 3JIEMEHTOB, pa3inyas YCIOBHblE O0O3HAYCHUS
3JIEMEHTOB JIEKTPUUYECKUX LIETEH;

IPUBOAUTE IMpPUMEPHI (HAXOAUTh HMH(MOPMAIMIO O IMPUMEPAX) MPAKTHUUYECKOIO HCIOJIb30BaHUS
¢u3nyecKkux 3HAHUN B IOBCEIHEBHOM JKU3HU JUid oOecrneyeHHus O€30MacHOCTH INpH OOpaleHuH ¢
npubopaMM M TEXHUYECKMMHU YCTPOMCTBaMH, COXpPAHEHHUS 370pOBbi U  COOJIIONEHUS HOPM
9KOJIOTHYECKOTO MOBE/ICHUS B OKPYKAIOLIEH cpene;

OCYILIECTBIIATh MOUCK HH(pOpManuu Qusnueckoro conepxkaHuss B VIHTepHeTe, Ha OCHOBE
UMEIOIIMXCA 3HaHUM M IYTEM CPaBHEHUS JIONOJHUTENIBHBIX HMCTOYHMKOB BBIJEIATh HH(OPMALHIO,
KOTOpast ABJSETCA MPOTUBOPEUMBOM MIIM MOXKET ObITh HEZOCTOBEPHOI;

UCIOJb30BATHIIPH  BBIMOJIHEHUMM  Y4EOHBIX  3aJaHUN  HAy4YHO--TIOMYJISAPHYIO JHUTEPATYpy
(Gu3MYecKOro coaepkaHus, CIpaBOYHbIE MaTepuaibl, pecypcbicetd HMHTepHer,

BIIAJIETh npuémamu KOHCIIEKTHPOBAHMsI TEKCTa, MpeodpazoBaHusi HH(pOpMaUU
U3 OJIHOM 3HAKOBOM CHUCTEMbI B JIPYIyl0; CO3/1aBaTh COOCTBEHHbIE NUCbMEHHBbIE M KPAaTKUE YCTHBIE
cooOuieHus, 0600mast uHGOPMALMIO U3 HECKOJIbKMX HMCTOUYHUKOB (DPU3MYECKOrO COAEp)KaHUs, B TOM
qucie yOJIMYHO IPECTaBIATh pe3yibTaThl HPOEKTHOU WIN
HCCIIEI0BATENIbCKON JESITEIbHOCTH, TIpU 9TOM TPaMOTHO  HCIIOJIb30BaTh U3YYEHHBIN
MOHATUHHBIN anmnapar Kypca (pU3HKH, COPOBOXK/IATh BHICTYIUIEHUE ITPE3CHTALIUEH;

IIPU BBINIOJHEHUH Y4YEOHBIX MPOEKTOB M MCCIENOBaHUN (U3NYECKUX IMPOLIECCOB PACHPEACIATH
00513aHHOCTH B TPYIIE B COOTBETCTBUM C MOCTABICHHBIMM 3a/lauaMU, CJIEAUTH 32 BBIOJHEHUEM IUIaHA
JEeUCTBUN U KOPPEKTUPOBATh €ro, aJeKBaTHO OLIEHWBATh COOCTBEHHBIH BKJIAJ B AEATEIBHOCTH I'PYIIIHI,
BBICTpanBaTh KOMMYHMKATHBHOE B3aUMOJICWCTBUE, MTPOSBISs TOTOBHOCTh pa3penaTb KOH(PIUKTHL.

K koHIly 00ydeHus B 9 kijacce mpeIMeTHbIE pe3yJIbTaThl Ha 6a30BOMYpPOBHE JOJDKHBI OTpaXaThb
c(OPMHUPOBAHHOCTh Y 00yUaIOIKUXCS YMEHHUM: UCIOIB30BaTh MOHATHS: CHCTeMa OTCYETa, MaTepratbHas
TOYKA, TPAEKTOPHUSA,0THOCUTEILHOCTh MEXAHUYECKOTO  JBUKECHMS, nedopmarus (ynpyras,
IUTACTHYECKAs), TPEHUE, IIEHTPOCTPEMHUTEIBHOE YCKOPEHUE, HEBECOMOCTh U IIEPErpy3KH, HEHTP TSHKECTH,
abCOJIIOTHO TBEPAOE TEINIO, IEHTP TSHKECTH TBEPAOIO TENA,  PAaBHOBECHUE, MEXaHUYECKUE



KoJieOaHus U BOJIHBI, 3BYK, HHQPA3BYK U YIBTPA3BYK, 3JIEKTPOMAarHUTHbHIE BOJIHBI, Ikasia
AIIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U AaJIbHO30PKOCTh, CIIEKTPHIUCITYCKAHHUS U TOTJIOIIEHHUS,
anbda-, 6eTa- U raMMa-u3TyICHHs], H30TOMBL AACPHAS YHEPTETHKA,;

pasnuyath siBI€HUs  (paBHOMEpHOE U  HEPaBHOMEPHOE IPSIMOJIMHENHOE JIBUYKEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBH)KEHUE, CBOOOIHOE MaJeHHE TeJl, PaBHOMEPHOE JBHKCHHE IO
OKPY>KHOCTH, B3aUMOJICCTBUE TEJl, PEAKTUBHOE JIBUKEHUE, KOJIeOATEIbHOE ABWKEHUE (3aTyXawollue U
BBIHYXJICHHbIE KOJICOaHUsI), PE30HAHC, BOJHOBOE [BI)KEHHE, OTpPaKCHUE 3BYKa, NPSIMOJUHENHOE
pacnpocTpaHeHue, OTPaXEHUE M MPEJOMIIEHUE CBETA, IIOJIHOE BHYTPEHHEE OTpPaXKEHHE CBETA,
paszioxkeHue Oeyoro CBeTa B CHEKTP M CJI0KEHHME CIIEKTPAIbHBIX LIBETOB, TUCIEPCUs CBETA, €CTECTBEHHAs
Paavo0aKTUBHOCTh, BO3HUKHOBEHUE JMHEMUYATOrO CIIEKTpA H3JIy4EHHs) MO OINKCAHUIO HMX XapaKTEpPHBIX
CBOMCTB M Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIMX JaHHOE (PU3UUECKOE SIBICHUE;

pacro3HaBaTh MPOSBICHUE N3YUYCHHBIX (DU3MUYECKUX SBJICHUN B OKPY)KAIOIIEM MHpE (B TOM YHCIIe
(busnueckue SBJICHUS B TMPUPOJAC: NPWIUBBI W OTJIMBBHI, ABWKCHHE IUIaHEeT COJHEYHOW CHCTEMBEI,
pEaKTUBHOE JBW)KCHUE >KMBBIX OPraHu3MOB, BOCHPHUITHE 3BYKOB J>KMBOTHBIMH, 3E€MIICTPSICEHUE,
ceificMHuYecKrde BOJIHBI, I[yHAaMH, 3XO, LIBETa TeJ, ONTUYECKHE SIBJIEHUS B MPHPOJE, OHUOJIOTMYECKOE
NecTBHE  BHUJIUMOTO,  YIbTpaUOJETOBOTO W PEHTT€HOBCKOTO  M3JIY4YEHHUH, €CTECTBEHHBIN
paavoaKkTUBHBIN (POH, KOCMUYECKHE JIyUH, PalMOaKTUBHOE U3JIyY€HUE IPUPOJIHBIX MUHEPAJIOB, IEHCTBHE
PaZMOaKTUBHBIX M3JIyY€HUN Ha OpraHU3M 4YeJOBEeKa), MPU ATOM IEPEeBOJUTh NMPAKTHUECKYIO 3a1ady B
yueOHY10, BBIJIENATH CYILIECTBEHHbIE CBOMCTBA (IPU3HAKK) (PU3HUECKUX SBJICHUM;

OTIHCHIBATh M3Y4YECHHbIE CBOMCTBA Te U (PU3UYECKHE SBICHUS, UCTIOIb3Ysl (PU3MUECKUE BEINYMHBI
(cpenHsis U1 MTHOBEHHasi CKOpPOCTb Tejla NMpPU HEPaBHOMEPHOM JABWKEHHH, YCKOpPEHHUE, INepeMelleHue,
MyTh, YIJIOBasi CKOPOCTb, CHUJIAa TPEHUS, CHJIa YIIPYTOCTH, CHJIA TSHKECTH, YCKOPEHHE CBOOOIHOTO Ma/ieHus,
BEC TeJa, UMITYJIbC Teja, UMITYJIbC CUJIbl, MEXaHW4yeckass paboTa W MOIIHOCTb, MOTEHIMAIbHAS SHEPTUs
Teja, MOJHATOrO HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIIMAIbHAS SHEPTUSl CKATON MPYKUHBI, KHHETUYEeCKas
SHEprus, MoJHas MeXaHu4ecKasi JHEpIusi, Iepruo/1 U yacToTa KosueOaHuil, UIMHA BOJIHBI, TPOMKOCTb 3BYyKa
U BBICOTA TOHA, CKOPOCTh CBETa, IOKa3aTeldb MPEIOMIICHUS Cpeabl), NpU OMHCAHWU MPABUIBHO
TPakTOBaTh (U3NYECKHI CMBICI HCIOJIb3YEMBIX BEJIWYUH, OOO3HAUYEHHS U €IWHULBI (PU3UYECKUX
BEJIMYMH, HAXOAUTh (OPMYJIbI, CBSA3BIBAIOIINE TAaHHYIO (PU3MUECKYIO BEIMUUHY C IPYTMMH BEITHYUHAMU,
CTPOUTH rpaQUKU U3y4YEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUUNH;

XapaKTepU30BaTh CBOMCTBA TeJ, PU3NUYECKHE SIBICHUS U MPOLIECCHI, UCTIOIb3Ys 3aKOH COXPaHEHHUS
SHEpPruM, 3aKOH BCEMUPHOIO TATOTEHHS, MPHUHLMI CYNEPIO3UIMH CHJI, HPUHIUI OTHOCHUTEIHHOCTH
lanunes, 3akonbl Hpl0TOHA, 3aKOH COXpaHEHUS! UMITYJbCA, 3aKOHBI OTPAKEHUS M MPEJIOMIICHHS CBETa,

3aKOHBI COXPAHEHHUS 3apsA0BOIO U MacCOBOIO YHUCEN MPH SIAEPHBIX pEaKUHUsX, IPU 3TOM JaBaThb
CJIOBECHYIO (POPMYIUPOBKY 3aKOHA U 3aMHUCHIBATh €70 MATEMAaTUYECKOE BHIPAKEHUE;

00BSACHATH (DM3HUECKHE MPOLIECCHl M CBOWCTBA TEl, B TOM YHUCJIE€ M B KOHTEKCTE CUTyalUl
MIPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBISTh MPUYHMHHO-- CJIIEACTBEHHBIC CBSI3H, CTPOUTH
00BSICHEHHE U3 2—3 JIOTHYECKHUX IIaroB C OMOPON Ha 2—3 M3YyYEeHHBIX CBOMCTBA (PM3HUECKHUX SBICHHH,
(bu3MUYECKUX 3aKOHOB U 3aKOHOMEPHOCTEH;

pemath pacy€THbIE 3a/1a4M (OMUpAIOINecs HA CUCTEMY U3 2—3 ypaBHEHHUM ), UCIIONb3YS 3aKOHBI U
(dbopmMynbl, cBsA3bIBaONIME (DU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHaIW3a YCIOBUSA 3aJaud 3aluChIBAaTh
KpaTKO€ YCJIOBHUE, BBISBISITHbHEAOCTAIONINE WM M30BITOUHBIC JaHHBIC, BHIOMpPATh 3aKOHBI U (HOPMYIIHI,

H606XOI[I/IMBIC JJIA peIcCHu:A, IMPpOBOAUTH paC‘léTH u OOCHUBATDb
PCATUCTUIHOCTD IMOJIYYCHHOI'O 3HAYUCHUA Q)HSHHGCKOI;’I BCIIMYHHBI; PaCliO3HABATb HpO6J'IeMBI, KOTOPbIC
MOJXHO PCIIUTH IIpHU ITOMOIIH (1)I/I3I/IIIGCKI/IXM6TOI[OB, HCIIOJIb3Y: OIMIMCAaHUEC HUCCICAOBAaHUA,

BBIICIATH HNPOBEPACMOC TPCAIIOJIOKECHUC, OLCHUBATDH ITPABUJIBHOCTDH IIOPAAKA MMPOBCACHUA
HCCIICA0BaHMs, 1€JIaThb BbIBOJAbI, HHTCPIIPETUPOBATH PE3YJIbTATHI Ha6J'IIO,[[eHPII>i HOIIBITOB,

MIpOBOAUTH OIIBITHI I1O Ha6JHOI[eHI/II-O (1)I/I3I/I‘IGCKI/IX SIBJICHUN WU (1)H3I/I‘ICCKI/IX CBOMCTB Tell
(I/I3y‘{eHI/Ie BTOPOT'O 3aKOHa HBIOTOHa, 3dKOHa COXpPaHCHUASHCPIrUU, 3aBUCUMOCTb II€pUOJa KoJieOaHMit
MPYXXUHHOI'O MassTHUKA OT MAaCChHI I'py3a U JKECTKOCTHU MPYKUHBI U HE3aBUCUMOCTD OT aMIUIUTYAbI MaJIbIX
KOJ'IG6&HPII>1, HpHMOHHHeﬁHOC paciipoCTpaHCHUEC CBETA, PA3JIOKCHUC Oeloro ceera B CIICKTpP, U3YUYCHUC
CBOMCTB I/I306pa)KCHI/I}I B IIJIOCKOM 3CpKaJIC U CBOMCTB I/1306pa)KCHI/I$I npeamMeTa B c061/1pa10111eﬁ JIMH3C,
Ha6J'IIO,Z[eHI/Ie CILIOIIHBIX U JIMHEHNYAThIX CIICKTPOB I/I3J'Iy‘-ICHI/I}I)I CaMOCTOATCIbHO CO6I/IpaTL YCTaHOBKY U3
HU30BITOYHOTO Ha60pa 060pyI[OBaHI/I$I, ONHCBIBATL XOA OIbITa U €ro pe3yJbTaThl, (I)OpMyJIHpOBaTB
BBIBO/JBI,

IpoOBOAUTH IIPpH HeO6XOI[I/IMOCTI/I CCPUI0 TIPSAMBIX HSMCpCHHﬁ, onpeacisids CpeaAHeC 3HA4YCHUC



u3MepsieMoil BennurHbI ((POKYCHOE paccTOsHHE coOMparomieil JTUH3bI), 000CHOBBIBATH BHIOOP criocoba
nu3MepeHus (U3MEepUTENbHOro pubopa);

MPOBOJIUTH HCCIIEOBAHUE 3aBHCUMOCTEH (PU3MUYECKHX BEJIMYMH C HCIOJIH30BAHUEM MPSMBIX
U3MEpeHUH (3aBUCUMOCTD IYTH OT BPEMEHU MPUPABHOYCKOPEHHOM JIBUKEHUHU 0€3 Ha4YaJIbHOW CKOPOCTH,
nepro/a KojaebaH!i MaTeMaTHYeCKOTO MasTHHKA OT JUIMHBI HUTH, 3aBUCUMOCTH YIJIa OTPaKEHUS CBETa
OT yIjla TMaJeHuss W yrja T[peJoMJIeHUs OT Yrja MaJeHus): IUIAHUPOBaTh MCCIIEI0BaHUE,
CaMOCTOSITEJILHO ~ COOMpaTh YCTaHOBKY, (PUKCHpPOBATh pe3yibTaThl IOJTYYEHHOH 3aBHCHUMOCTH
(bU3NYEeCKUX BEIMYMH B BHJIE TAOIUI ¥ TPa(UKOB, JIENIaTh BBIBOJBI 10 PE3yIbTaTaM HCCICIOBAHNUS;

MPOBOJIUTH KOCBEHHBIE M3MEPEHUsI (PU3NYECKUX BETUYMH (CPEAHSSA CKOPOCTh M YCKOPEHHE Tela
IpU  PaBHOYCKOPEHHOM JIBM)KCHUH, YCKOpPEHHE CBOOOJHOTO TMAJeHUs, JKECTKOCTh MPYKUHBI,
KOA((UIIMEHT TPEHUS CKOJIBKCHUS, MEXaHW4YeCcKass paboTa M MOIIHOCTh, YacTOTa M MEPUOJ KocOaHUMH
MaTEeMaTH4YEeCKOTO U MPYKUHHOTO MAasTHHKOB, ONTHYECKAs CHJa COOMpAIOIIeH JIMH3bI, paJnOaKTHBHBIN
(GoOH): TUTAaHUPOBATh W3MEPEHHUs, COOMPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY M BBINOJIHATH M3MEPEHHUS,
Clieysl TPEUIOKEHHOW WHCTPYKIMH, BBIYUCIIATH 3HAYCHUE BEIWYMHBI ¥ aHAJTU3UPOBATH TOITydeHHBIE
pe3yABTATHI C YYETOM 3aJJaHHOW MOTPENTHOCTH U3MEPEHUN;

coOIroAaTh MpaBuiia TEXHUKU 0€3011aCHOCTH MPH paboTe ¢ 1abopaToOpHBIM 000pYI0BAaHUEM;

pa3nuyaTtb OCHOBHBIE TPU3HAKM W3YYEHHBIX (HU3MUECKHX MOJeNeil: MarepuaabHas TOYKa,
a0COIIOTHO TBEPJIOE TEJO, TOUEYHBIM MCTOYHUK CBETA, Jy4, TOHKAs JIMH3A, IUIaHETapHas MOJIENb aroma,
HYKJIOHHAsI MOJIEJTb aTOMHOTO SI/1pa;

XapaKTepU30BaTh IMPHUHIUIBI JCHCTBUS HM3YYCHHBIX NPHOOPOB M TEXHUYECKUX YCTPOHCTB C
OTIOPOH Ha WX OMHUCAaHUS (B TOM YHCJE: CIUIOMETp, JATUYUKH ITOJOKEHUS, PACCTOSHUS M YCKOPCHHS,
pakera, 3XOJOT, OYKH, IEPUCKOT, (oToammapar, ONTHYECKHE CBETOBOMBI, CIEKTPOCKOI, JIO3UMETD,
Kamepa BuiibcoHa), MCTIONIBb3YS 3HAHMS O CBOMCTBAX (PU3WUYECKUX SIBICHUN U HEOOXOIUMBIE (hU3HUECKHE
3aKOHOMEPHOCTH;

WCTIONb30BaTh CXEMBI M CXEMaTHYHBIE PHCYHKH W3YYCHHBIX TEXHHUYECKHX YCTPOWUCTB,
M3MEPUTENbHBIX MPUOOPOB U TEXHOJIOTHUYECKUX MPOLIECCOB MPH PEUICHUH Y4eOHO--MPaKTUYECKUX 3a/a4,
ONTUYECKUE CXEMBI [Tl TOCTPOEHUS N300pakeHUH B IJIOCKOM 3epKajie U coOuparomie JnuH3e;

MPUBOJUTH TMPHUMEPHl (HAXOIUTh HMH(OPMALMIO O MpPUMEpPax) MPAKTUYECKOTO HCIOIb30BaHUS
(M3UYECKUX 3HAHWW B TIOBCEJIHEBHOW JKM3HU MJIsi OOecTedeHHs] O€30MacHOCTH TpH OOpaIlleHuu ¢
npubopaMu U TEXHUYECKUMHU YCTpPOWCTBAMH, COXPAaHEHHUS 3J0pPOBbsi M  COONIOJEHHS HOPM
HKOJIOTMYECKOT0 MOBE/ICHUS B OKPYKAIOILIEeH cpelie;

OCYILIECTBIISITh MOUCK MHPOpManuu (U3NYECKOro cojepkanus B VHTepHeTe, caMOCTOSTEIbHO
dbopMynupys TOHUCKOBBIM 3ampoc, HaXOOUTh IYTH OINpEAETCHUs JIOCTOBEPHOCTH IMOJIy4EHHOM
nH(OpPMAaLIMK HA OCHOBE UMEIOIIMXCS 3HAaHUHN U JIOTIOJHUTENbHBIX HCTOYHUKOB;

HCII0JIb30BATh OpU  BBINOJHEHUHU y4eOHBIX 33/laHUi  HAy4YHO--NOMYJSPHYIO JIUTEPATYPY
(bu3MYeCKOTO COoJepKaHMs, CIpaBOUYHbIe MaTepuaibl, pecypceiceTd HHTepHer,

BIIAJIETh MpUEMAMHU KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpazoBaHus HHPOPMAIMH U3 OJIHOM
3HAKOBOW CHUCTEMBI B APYI'yI0; CO3aBaTh  COOCTBEHHBIC MMCbMEHHBIE U YCTHBIE COOOIICHHS Ha
OCHOBE MHGOPMALIMU U3 ~ HECKOJIBKUX HMCTOYHHUKOB (PU3MUECKOTO COAEP KAHUSA,TYOITMIHO
MIPEJICTaBIATh PE3YAbTAThl IPOEKTHOM WU UCCIIEIOBATENLCKOM JIEATENIBHOCTH, MPU A3TOM T'PaMOTHO
WCIO0JIb30BAaTh U3YUYEHHBIN MOHATUHHBIA anmapaT U3ydyaeMoro pasfena (U3MKM U COMPOBOXKIATh
BBICTYIUICHHE Mpe3eHTalHel ¢ y4ETOM 0COOEHHOCTEH ayJUTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosnyecTBo yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Konrpoabuble IIpakTHyeckue
n/n NPorpamMmbl Bceero 5 p o0pa3oBaTejibHbIE
padoThI padoTsl pecype
Paznen 1. ®u3uka u eé poJib B NO3HAHMHU OKPY:KAIOLIEro MUpa
bubmmorexa [IOK
- 2
L1 PusHKa - HayKa 0 MPHPOZe 0 0 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
2 0 0
12 PUIMHECKUE BETMIMHEI https://m.edsoo.ru/7f416194
. bu6mmoreka [IOK
1.3 EcTecTBEHHOHAYYHBINA METO/ TO3HAHMS 2 0 1 hitps://m.edsoo. /76416194
Hroro mo pasueny 6
Pa3nen 2. [lepBonayaibHble CBeeHHs 0 CTPOEHUH BellecTBa
bu6mmoreka [JOK
2.1 Crpoenue semectsa ! 0 ! https://m.eds00.ru/7f416194
29 JBrykeHre u B3aMOACHCTBUE YaCTHII 2 0 1 bubmuoreka [JOK
' BEIIIECTBA https://m.edsoo.ru/7f416194
bubnuoreka [JOK
2.3 Arperarable COCTOSHUS BELIECTBA 2 1 1 hitps://m.edsoo.rw/7£416194
Utoro no pazueny 5
Paznen 3. /IBu:keHHe U B3auMo/IeiicTBHeE TeJl
bu6mmoreka [JOK
3.1 MexaHiriecKoe ABIKeHNE 3 0 1 https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
3.2 MHepuus, Macca, MIOTHOCTD 4 0 1 https://m.edsoo.ru/7f416194
3.3 Cuna. Bunpe! cun 14 1 2 bu6mmoreka [JOK




https://m.edsoo.ru/7f416194

Hroro mo pasuaeny 21
Paznen 4. /laBjieHue TBEPABIX TeJl, JKUAKOCTEH U ra3oB
41 Hasnenue. [lepenaya gaBneHust TBEPAbIMU 3 1 bubnuorexa [JOK
) TEJIaMH, )KUAKOCTSIMHU U ra3aMu https://m.edsoo.ru/7f416194
bubmmorexa [IOK
4.2 JlaBnerme KHKOCTH > 0 https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
1
4.3 ATMOC(epHOe AaBeHHe 6 https://m.edsoo.ru/7f416194
44 JlelicTBUE )KUJIKOCTHU U ra3a Ha Orpy:KEHHOE 7 3 bubnuorexa [JOK
) B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro o pasueny 21
Pa3znesn S. PaGora u MOIIHOCTH. DHEeprus
bu6mmoreka [JOK
>.1 Pabota n momHoCTE 3 ! https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
5.2 HpocThie mexanmsmbl > ! https://m.edsoo.ru/7£416194
bu6mmoreka [JOK
>3 Mexanuueckas sueprus 4 0 https://m.edsoo.ru/7€416194
Hroro 1o pasueny 12
PezepBHOE Bpemst 3
OBIIEE KOJIMYECTBO HACOB IIO ITPOT'PAMME 68 15




8 KVIACC

KosnyecTBo yacoB DJIeKTPOHHBbIE
HanmeHnoBaHnue pa3iesioB U TeM (undposbie)
Ne i/ ——— Beero Ko;Tpo.m,m,le HpﬁaKanecm/le 06pazoBaTeIbHbIE
padoTsI padoThbI pecypel
Pasnen 1. TensioBble iBJIeHUS
. bubmmorexa [IOK
11 Crpoenue 1 CBOMCTBA BEIIECTBA 7 0 0 https://m.edsoo.ru/7f4181ce
bubmmoreka [IOK
21 1
1.2 Tennospie mpouecch! > https://m.edsoo.ru/7f4181ce
Hroro o pasueny 28
Pa3nen 2. DjekTpuyecKkue 1 MAarHUTHbIE SIBJIEHUSI
DIIEKTPUYECKHE 3apsAibl. 3apsKEHHbBIC TEa U bubnuorexa [JOK
2.1 . 7 0 1
HUX B3aMMOJIEVICTBUE https://m.edsoo.ru/7f4181ce
. . bu6mmoreka [JOK
2.2 ITOCTOSIHHBIH >JIEKTPUUECKUI TOK 20 1 7 hitps-//m.cdsoo.ra/Tf4 18 1ce
bu6mmoreka [JOK
2.3 MarnuTHEIC ABACHHA 6 ! 1.5 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 INEKTPOMArHHTHAs HHAYKIHA 4 0 0 https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 37
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5




9 KVIACC

KosnyecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne n/mm ——— Beero Ko;Tpo.m,m,le HpﬁaKanecm/le 06pazoBaTeIbHbIE
padoTbI padoThbI pecypel
Pa3znen 1. Mexanuyeckue siBJIeHUSA
11 MexaHudeckoe IBHKEHUE U CTIOCOOBI €T0 10 0 1 bubnuorexa [JOK
) ONHKCaHUs https://m.edsoo.ru/7f41a4a6
. bu6mmoreka [IOK
2 1
12 BsanmoneicTene Ten 0 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
10 0 3
1.3 3aKomHEI coXpaneHuA https://m.edsoo.ru/7f41a4a6
Hroro 1o paszueny 40
Paznen 2. Mexannueckue KoJ1e0aHUSA M BOJHBI
bu6mmoreka [JOK
7 0 3
2.1 Mexamrseckue Konebanms https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 Mexanwaeckue BOHEL 3Byk 8 ! 3 https://m.edsoo.ru/7f41a4a6
Hroro 1o pasueny 15
Pa3nen 3. DiieKTpOMarHuTHoE MoJI€e U JIEKTPOMATHUTHbIE BOJTHbBI
31 DIEKTPOMAarHuTHOE MOJe U 6 0 ) bubnuoreka [JOK
' DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 6
Pa3nen 4. CBeToBble sIBJIEHHUS
bu6mmoreka [JOK
4.1 3aKOHBI paCIIPOCTPAHEHUS CBETA 6 0 2 hitps://m.edsoo.ru/7f41 ada6
bu6mmoreka [JOK
4.2 JIaH3EL 1 ONTHYECKHE MPHOOPE! 6 0 3 https://m.edsoo.ru/7f41a4a6




bu6mmoreka [IOK

4.3 Paznoxenne 6e10ro cBETa B CIIEKTP 3 2 hitps://m.cdsoo.ra/7f41ada6
HWroro mo pasueny 15
Pasjnen S. KBaHToBbI€ siBIeHUS
bubmmoreka [IOK
4
5.1 Hcnyckanne v mOTJIONIEHHUE CBETAa aTOMOM 1 https=//m.edsoo.ru/7i4 1ada6
bubmmoreka [IOK
32 Crpoenue atomnoro sapa 6 ! https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.3 S nepHbie peakuuu 7 I https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 17
Pa3nen 6. IloBTopuTe1bHO-000011a10 1M MOTYJIB
6.1 [ToBTOpeHue u 0000ImEeHNE COACPIKAHUS 9 ) bubnuorexa [JOK
' Kypca ¢usuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6,
Hroro mo pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27




Kpurepun onennBanus.
Kputepun u HOpMbI OIICHKH 3HAaHUH U YMEHHI 00y4aromuxcs 3a YCTHBINA OTBET.
Onenka "5" craBuUTCS, €CIIM YYEHUK:
1. TToka3piBaeT TIIy0OKOE M TOJHOE 3HAHWE W MOHMMAaHHE BCEro MPOTrpaMMHOTO MaTepuana;
MOJIHOE MOHUMAaHUE CYHNIHOCTH PACCMATPUBAEMBbIX MOHSATHM, SIBJICHHM W 3aKOHOMEPHOCTEM,
TEOPUH, B3aUMOCBSI3EH.
2. YMeeT COCTaBUTH MOJHBIM M TPABUJIBHBIM OTBET HAa OCHOBE HW3YYEHHOTO MaTepHala;
BBIJICIATh TJIABHBIE TIOJIOKEHUS, CAMOCTOSITEIbHO TOATBEPKAATh OTBET KOHKPETHBIMU
npuMepamMu, (pakTamH; CaMOCTOSITEIbHO M apryMEHTHPOBAHO JejaTh aHaiu3, 000OIeHus,
BBIBO/Ibl; YCTAHABIIMBATh MEXKIIPEJAMETHBIE CBSA3H (Ha OCHOBE paHee MPUOOPETEHHBIX 3HAHUI)
U BHYTPUIIPEIMETHBIE CBSI3U, TBOPYECKH NPUMEHSATH IOJTYYE€HHbIE€ 3HAHUS B HE3HAKOMOU
CUTYyallMH; TOCIEAOBATENIbHO, YETKO, CBSA3HO, OOOCHOBAaHHO W 0€30MMOOYHO H3JIararhb
yueOHBI MaTepuasg. YMEEeT COCTaBIsATh OTBET B JIOTMYECKOW TOCJIENIOBATEIbHOCTH C
WCI0JIb30BAHNEM TPUHITON TEPMHUHOJIOTHHM; JI€1aTh COOCTBEHHBIE BBIBOJBI; (hOPMYIMPOBATH
TOYHOE OIPEJCIICHHE M MCTOJKOBAHME OCHOBHBIX IOHSTHM, 3aKOHOB, T€OpHH. MoxkeT npu
OTBET€ HE TOBTOPSATH JOCIOBHO TEKCT Y4eOHMKa; HU3Jaratb, MaTepuan JUTepaTypHbIM
S3BIKOM; TPAaBUJIBHO W OOCTOATEIBHO OTBEYaTh Ha JOIMOJHUTENbHBIE BOIMPOCHl YYUTEIS;
CaMOCTOSITEIBHO U PALMOHAIBHO HCIOJIb30BAaTh HArJIsAHbIE TOCOOUS, CIPaBOYHBIE
MaTepuaibl, yaeOHUK, TOMOJHUTENIbHYIO JUTEPATypy, IEPBOUCTOUYHUKHU; IPUMEHATH CUCTEMY
YCIIOBHBIX 0003Hau€HUM NMPHU BEJCHUH 3alKCel, COMPOBOKIAIOIINX OTBET; UCIOJIb30BATh JIJIs
JI0Ka3aTeJIbCTBA BBHIBOJIOB U3 HAOIIOJEHUI U OIIBITOB.
3. CamMOCTOATENBHO, YBEPEHHO U 0€301IMO0YHO MPUMEHSIET MOJTYYeHHbIE 3HAaHUS B PELICHUH
npoOjieM Ha TBOPYECKOM YpPOBHE; JOMycKaeT He Oojiee OJAHOTO HeAOYETa, KOTOPBIM JIETrKOo
HCIIPaBIIsIeT N0 TPeOOBAHUIO YUWTENSI; UMEET HEOOXOIMMbIE HaBBIKM PadOTHI ¢ mpubOpamu,
yepTexxamH, CcxeMmamu, TpadukaMu, KapTamH, COINYTCTBYIOIIMMHU OTBETY; 3aIlUCH,
COTMPOBOXKIAIOIINE OTBET, COOTBETCTBYIOT TPEOOBAHUSIM.

Ouenka "4" craBuTcs, €CIM YYECHUK:

1. Tloka3piBaeT 3HAaHUS BCEr0 HW3YYCHHOTO IPOrpaMMHOTO Marepuana. J[aér moiaHbld H
MPaBUJIbHBIA OTBET Ha OCHOBE HM3YyYCHHBIX TEOPH; IOMYCKAET HE3HAYUTEIbHBIC ONTUOKU U
HEOYETHl TMPU BOCIPOU3BEICHUN HM3YYECHHOTO Marepuana, HeOOJbIINE HETOYHOCTH IIPH
WCIIOJb30BAHUM HAYYHBIX TEPMHHOB WJIM B BBIBOJAX, OOOOIICHUSAX W3 HAOIIOICHUM.
Martepuain u3jaaraet B OnpeaeiéHHON JJOTUYECKON MOCIeI0BATeIIbHOCTH, IIPH ATOM JIOTTYCKAaeT
OJIHy HErpyOyr OIMOKYy WM HEe OoJjiee IBYX HEAOUYETOB, KOTOPHIE MOMKET HCIPABUTH
CaMOCTOSITEJIPHO MPH TPEOOBAHUM WM HEOOJBIIONW MOMOIIM MPETOIaBaTes; MOATBEePKIaeT
OTBET KOHKPETHBIMH IpUMEpaMH; IPAaBHJIBHO OTBEYACT Ha JOIMOJHHUTCIBHBIC BOIPOCHI
YUUTEIS.

2. YMeeT caMOCTOATENbHO BBIACIATH TIJIAaBHBIE IOJIOKEHUS B HM3Yy4YEHHOM Marepuaie; Ha
OCHOBaHMM (PaKTOB W MNpuUMEpPOB 0000mIaTh, JelaTh  BBIBOJBLI. Y CTaHABJIMBATh
BHYTPUIIPEIMETHBIE CBSI3U. MOXET NpPUMEHSATh TMOJYYCHHbIE 3HAaHWUS Ha TMPAKTHKE B
BUJIOM3MEHEHHON CHUTyallud, COOJIIOJIaTh OCHOBHBIE MpaBuia KYIbTYphl YCTHOW pedw;
WCIIOJIb30BATh MPU OTBETE HAYYHbIE TEPMUHBI.

3. He obnamaeT AO0CTaTOYHBIM HABBIKOM Pa0OTHI CO CIIPABOYHOU JUTEPATYpOU, YUEOHUKOM,
MEPBOMCTOYHUKOM (TIPaBUIIBHO OPUEHTUPYETCS, HO pabOTaeT MEIJICHHO).

Onenka "3" cTaBUTCS, €CIIN YUCHHUK:

1. YcBauBaeT OCHOBHOE coJiepXaHME Yy4eOHOro MmarepHuaiga, HO HMMeeT NpoOenbl, He
MPEMSTCTBYIOUINE NabHENIIEMY YCBOEHHUIO IPOTPAMMHOIO MaTepHaia.

2. M3naraer Matepuai HECUCTEMaTU3UPOBAHHO, (PparMeHTapHO, HE BCET/a MOCIeI0BaTEIbHO;
MOKa3bIBAET HEIOCTATOYHYIO C(HOPMHUPOBAHHOCTh OT/AENbHBIX 3HAHUH M YMEHHMi; ciabo
apryMEHTHUPYET BBIBOJBI M 00O0OIIEHUs, JOMYCKAaeT OLIMOKM MpH HX (HOPMYIHPOBKE; He
UCIOJb3YyeT B KAYECTBE JI0OKA3aTeIbCTBA BHIBOABI M 000OIIEHUS N3 HAOIIOJCHUH, OTIBITOB WX
JIOITyCKaeT OUIMOKU MPU MX M3JI0KEHUH; Ta€T HEUETKUE ONpeeTIeHUs MOHITHH.



3. HcneIThiBaeT 3aTpyAHEHUS B NMPUMEHEHMM 3HAHUH, HEOOXOOMMBIX ISl PEUICHHS 3a/ad
Pa3NUYHBIX THUIOB, MPAKTUYECKUX 3aJaHHN; NpU OOBSICHEHUH KOHKPETHBIX SIBICHUN Ha
OCHOBE TE€OPUH M 3aKOHOB; OTBEYACT HEINOJHO HAa BOIPOCHI YYUTENS MM BOCIPOU3BOJIUT
cCoJepKaHWE TeKCTa y4eOHUKA, HO HEIOCTaTOYHO IIOHUMAeT OTIENbHBbIE TOJ0KCHUS,
MMEIOIINE Ba)KHOE 3HAYCHUE B 3TOM TEKCTE, JOIYCKas OJJHY-/IBE TpyObIe OITHOKH.

Onenka "2" ctaBUTCS, €CIIU YYEHUK:

1. He ycBamBaeT M HE pacKpbIBaeT OCHOBHOE COJEp)KaHHUE MaTepHualia; HE 3HACT WM He
MOHMMAET 3HAYUTENBHYI0 YacTh MPOTPaMMHOTO MaTepuaja B TpeAesax MOCTAaBICHHBIX
BOIIPOCOB; HE JIETIAET BHIBOJAOB U 000OIICHUH.

2. Nmeer cnabo chopMHUpOBaHHBIE W HEMOJHbBIE 3HAHUSA, HE yMEET NPUMEHATh HUX MPHU
peleHr KOHKPETHBIX BOIIPOCOB, 33/1a4, 3aJJaHUi 110 00pasIry.

3. Ilpu oTBeTe Ha OAMH BOMPOC JIOMYyCKaeT OoJiee ABYX I'pyObIX OIINOOK, KOTOPHIE HE MOXKET
WCTIPaBUTh JTAKE TIPU TIOMOIIH YUUTEIIS.

Kputepuu orieHrBaHus MMCbMEHHBIX Pa0OT (KOHTPOJIBHBIX, CAMOCTOSATEIbHBIX)

Ouenka "5" craBuTCS, €CIM YUYEHUK:

1.BemonHun paboTy 6€3 omuboK U HEJOYETOB;

2. Jlomryctrut He 0oJiee OHOTO HEeIOYeTa.

3.B paboTax ¢ U30BITOYHON TIJIOTHOCTBIO 3aJIaHUM JOIYCKAETCS BBICTABIICHUE OTMETKHU «5» B
COOTBETCTBHUH C 3apaHee OTOBOPEHHBIM HOPMATHBOM.

Ouenka "4" craBuTCs, €CIM YYEHUK:

1.BemonHun paboTy MOJHOCTHIO, HO JOIYCTHI B HEH HE 0oJjiee 0JHOM HErpyOOl OIIMOKU U
OJIHOTO HeJloueTa WM He OoJiee NBYX HemoderoB. 2.B paborax ¢ M30BITOYHON TUIOTHOCTHIO
3aJIaHUM JIOTTYCKAeTCS BBICTABIIEHHE OTMETKH «4» B COOTBETCTBHH C 3apaHEe OTOBOPEHHBIM
HOPMAaTHBOM.

Ouenka "3" craBUTCS, €CJIM YYCHUK:

1.IIpaBuIbHO BBITIOJIHIII HE MEHEE MTOJIOBUHBI PA0OTHI WM JOMYCTHII: HE O0Jiee IBYX IpyObIX
omuOo0K; Ui He 0ojiee OIHOM rpy0o¥t M OJTHOM HEerpyOo# OMMUOKK U OJHOTO HEIOYeTa; WU
He Oojiee NBYX-TpEX HErpyObIX OMUOOK; (OPMYJIBI IPH HAJTUYHH MPABUILHOTO OTBETA WM
OJIHOW HEeTpyOO#l OIIMOKH U TPeX HEJ0YETOB; WJIM NMPU OTCYTCTBUHU OIIUOOK, HO TIPH HATHMYUN
YETBIPEX-TISITH HEJAOUYETOB.

2.B paboTax ¢ U30BITOYHOMN MIOTHOCTHIO 3aJJaHUI JOMYCKAETCs BHICTABICHHUE OTMETKH «3» B
COOTBETCTBHUH C 3apaHee OTOBOPEHHBIM HOPMATHBOM.

Ouenka "2" craBUTCS, €CJIA YUCHHUK:

1.JlomycTuia 9ucio omuO0K U HEAOYETOB MPEBOCXOIAIIEe HOPMY, IPU KOTOPOM MOKET OBITh
BBICTABJIEHA OTMETKA «3%;
2.1IpaBUIBHO BHITIOJHUII MEHEE YaCTH paOdOThI, JOCTATOUHOM ISl BHICTABICHHSI OTMETKH «3.

Onenka npoekra.
Beicokuii ypoBeHs - Onenka "5"

1. IlpaBUIBHO MOHSATSHI L1€Nb, 337]a4 BHIIIOJIHEHUS IPOEKTA.
2. CobmroieHa TEXHOJIOTHUS UCTIOIHEHUS IPOEKTA, BbIIEP>KaHbl COOTBETCTBYIOIIHNE ATAITBI.
3. [Ipoekt odopMIIeH B COOTBETCTBUU C TPEOOBAHUSIMU.

4. ITposiBieHBI TBOPYECTBO, MHUIIMATHBA.
5. IlpenbsBieHHbIN NPOIYKT AEATENBHOCTH OTJIMYAETCS BBICOKMM KayeCTBOM HCIIOJHEHHMS,
COOTBETCTBYET 3asIBJICHHOM TeMe.



[ToBplIeHHBIN ypoBeHb - Onenka "4"

1. IlpaBUIBHO MOHSATHI L1€J1b, 337]a4 BBHITIOJTHEHUS IIPOCKTA.
2. ColimrofieHa TEXHOJIOTHSI MCIIOJIHEHHUS MPOEKTa, 3Talbl, HO JOIMYLICHBl HE3HAUYUTEIbHBIC
OLIMOKH, HETOYHOCTHU B O()OPMIICHUH.

3. [IposiBneHo TBOPUYECTBO.

4. IlpenbsBICHHBIA NPOIYKT ACATEIBHOCTH OTINYAETCS BBICOKMM KaueCTBOM HCIIOJHEHHS,
COOTBETCTBYET 3asIBJICHHOU TEMe.

basossiii ypoBens - Ouenka "3"

1. [IpaBUIBHO MOHSATHI 1IEJIb, 33]]a91 BBHITIOJHEHUS IPOEKTA.

2. CobmrofieHa TEXHOJIOTHUS BBIIIOJIHEHUS MPOEKTa, HO UMEIOTCS 1-2 omuMOKM B 3Tanax Wiu B
0(hOpMIICHHH.

3. CaMOCTOSTENBHOCTD MPOSIBJICHA HA HEAOCTATOYHOM YPOBHE.

Huzkuit ypoBens - Onenka "2"
[IpoeKT He BBINOIHEH WM HE 3aBEpIIeH

TectupoBanue

OrneHka «5» CTaBUTCS, €CIM YYCHUK BBHIMOJHWI TpaBuiabHO OT 80% 10 100% ot obmiero
qpciia 0ajioB

OreHka «4» CTaBUTCS, €CJIM YYCHHUK BBITTOTHWI MPaBWILHO OT 60 % 10 79% oT o0miero uncna
0aoB

Orenka «3» CTaBUTCS, €CJIM YYCHHUK BBITTOJTHWII MPABUWIBLHO OT 35 % 110 59% oT o6miero unca
0anIoB

OrneHka «2» CTaBUTCS, €CIM YYCHHMK BBITIOJHWJ MPaBWIbHO MeHee 35 % ot oOlmero ymcia
OaJIJIOB WJIM HE MPUCTYIIII K paboTe, WM HE TIPEJICTABHII Ha TTPOBEPKY.

Kpurepuu onennBanust 1a00paTopHBIX padOT

OreHka «5» cTaBUTCS, €CIU y4eHUK: [IpaBUIBHO ONPENeNniI ejb OTbITa U BBIIOIHHII paOboTy
B TIOJJHOM 00BeMe ¢ COOII0ACHNEM HE0OX0AMMOM MOCIIeIOBATEIBHOCTH TIPOBEICHHSI OTIBITOB
u mMepeHunil. CaMOCTOSATENIFHO W PAllMOHAIBHO BBHIOpAT W TMOATOTOBHMJ JUIS OIBITA
Heo0X0IMMoe 000PYIOBaHKE, BCE OMBITHI MPOBEJ B YCIOBHSIX U PEKUMaX, 00CCTICUNBAIOIINX
MOJIyYCHUE PE3YJIBTATOB M BHIBOJOB C HAHOOJBIIEH TOYHOCTHI0. HaydHO TpaMOTHO, JJOTHYHO
omucan HaOmMoOIeHUS W cHOPMUPOBAN BBIBOJIBI M3 ONbBITA. B MpencTaBIeHHOM OTYETE
MPAaBUJIBHO M AKKypaTHO BBIMIOJHHUII BCE 3aIlUCH, TAOJHUIbI, PUCYHKH, YEPTECKHU, rpaduky,
BBIUMCIICHUS ¥ eIl BEIBOIBI. [IpaBUIIBHO BBITIOJIHIII aHAM3 TorpernHocted (9-11 kiiaccsr).
[IposiBNsieT opraHU3allMOHHO-TPYAOBBIC YMEHHUs (IIOUICPKUBACT YUCTOTY pabouero mecra u
MOPSIIOK  Ha CTOJIe, SKOHOMHO HCIIOJIb3YeT pacXOAHbIE MaTepuaibl). OKCIEPUMEHT
OCYIIECTBIISIET IO IUIAHY C YUYETOM TEXHUKH O€30IaCHOCTH M MPaBUJ pabOThI ¢ MaTepHUaIaMu
1 000pY/IOBaHUEM.

OHCHKa «4» CTAaBUTCA, CCJIIM YYCHUK BBITIOJITHUI Tpe6OBaHI/I$[ K OICHKC ((5», HO: OIEBIT
npoBOAWII B YCJIOBHUAX, HC O6€CH€‘II/IBaIOH_[I/IX JIOCTaTOYHOH TOYHOCTH H3MepeHI/II>’I. br1io
AOMYIICHO ABa — TpHU HEAOYUCTA UIIHU Ooitee OJTHOM l"pyﬁOﬁ OIIMOKH H OJHOI0 HEOJOYCTA.
9KCHepI/IMCHT MPOBEACH HEC IIOJIHOCTHIO WJIM B OIIMCAHUHU Ha6JHOI[eHI/II\/’I N3 OIIbITa YYCHUK
AOIMYCTUJI HETOYHOCTH, BBIBO/JIbI CACJIA]I HCIIOJIHBIC.

Onenka «3» cTaBUTCs, €caM yueHuK: [IpaBUiIbHO OIpeAesil LeNb ONbITa; paboTy BBITOJIHSAET
NPaBUIBLHO HE MEHEe YeM HAIOJIOBUHY, OJHAKO OObEM BBINOJHEHHOM YacTH TaKOB, YTO
MO3BOJISIET TMOJIYYUTh NPAaBUJIbHBIE PE3yAbTaThl M BHIBOABI MO OCHOBHBIM, MPUHIUMHAIBHO
BaXHBIM 3a/1auaM paboTel. [Togbop obopynoBanus, 0OBEKTOB, MaTEpPHAJIOB, a TaKKe pabOThHI
M0 Ha4yajry OTbITa MPOBEJ C IMOMOUIBIO YUUTEINS, UITU B XOJ€ MPOBEICHH ONbITAa U HU3MEPEHHIA
OMbITa ObUIM JIOMYILIEHBI OUIMOKM B OMHMCAHUM HaONIONEHHH, (OpMYIMPOBAHUU BBIBOJIOB.



OmnbIT MPOBOIMIICS B HEPATMOHAIBHBIX YCIOBHSX, YTO MPHUBEJIO K MOJYYCHUIO PE3YJIbTAaTOB C
O0JIBIIEH MOTPEITHOCTHIO WM B OTYETE OBLIIM JIOMYIICHBI B OOIIEH CI0KHOCTU He 6oJiee IByX
omuOO0K (B 3amMMCAX E€IUHMI, U3MEPEHUSIX, B BBIUHCICHHAX, rpadukax, TabIHIax, cXxemax,
aHaJIM3€e MOTPEIIHOCTeH W T.J.) HE NMPUHIUNHAIBHOTO IS JaHHOW paboThl Xapakrepa, HO
MOBJIMSIBIINX HA PE3YJIbTAT BBIIIOJHEHHS;, HE BBIIIOJHEH COBCEM WM BBHITOJHEH HEBEPHO
aHasn3 norpemHocteit (9-11 knaccesl). [Jomyckaer rpyOyro omuOKy B X0Jie 3KCIIEpUMEHTa (B
o0BsicHeHUH, B oopmiieHnn paboThl, B COONMIOACHUH TPAaBHI TEXHUKUA OC30MACHOCTH TPH
paboTe ¢ MarepuanaMu 1 000pyI0OBaHHEM ), KOTOPAst UCIIPABIISIETCS TI0 TPEOOBAHHIO YUUTEIIS.

OmeHka «2» CTaBHUTCS, €CIM yUeHHK: He ompeaeni caMoCTOSTENTFHO 1eITb OIBITA: BBITOIHIII

paboTy He TOJTHOCTHIO, HE MOATOTOBHI HY)KHOE 000pYA0BaHNE U 00HEM BBHITIOJTHEHHOW YacTh
paboTHl HE TO3BOJIAET CHENaTh MPABHIBHBIX BHIBOJOB. OIBITHI, M3MEPEHUS, BBIYUCICHHS,
HaOJIOIEHUST TIPOM3BOIMIIMCH HETMpaBMWIIbHO. B Xome paboTel W B oT4yeTe OOHAPYXHIUCH B
COBOKYITHOCTH BCE HEJOCTAaTKH, OTMEUEHHbIE B TPEOOBAHUAX K OlLleHKe «3». [lomyckaeT aBe (1
Oosee) rpyOble OMIMOKK B XOJi€ APKCHEPUMEHTa, B OOBSCHEHUHU, B OQPOpMIIEHUU pabOTHI, B
COOJTIIO/IEHUN TPABWJI TEXHUKH O€30MacHOCTU MpU paboTe ¢ BEUIECTBAMU M OOOPYIOBAHHEM,
KOTOPBIE HE MOXET UCTIPABUThH JJAKE MO TPEOOBAHHUIO YUUTEIS.
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