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INOACHUTEJIBHAA 3AIITMCKA

[IporpamMma 1o ¢u3nMke Ha ypOBHE OCHOBHOTO OOIIETO0 O0Opa30BaHUs COCTABIICHA
Ha OCHOBE TIOJIOKEHUN M TpeOOBaHMU K pe3ylbTaTaM OCBOEHHS Ha 0a30BOM YPOBHE
OCHOBHOM oOpa3oBareiabHOM mporpammsbl, npeacTtaBieHHbIXx B @I'OC 00O, a Takxke
¢ yuérom denepabHON padbodeit mporpaMMbl BociuTanus u KoHienuy mpemnoiaBanus
ydeOHoro npeamera «Du3nkay.

ConepxaHue mporpaMmbl 1O  (U3MKE HAMpaBlIeHO Ha  (OpMUPOBAHUE
€CTECTBEHHO-HAYYHON IPaMOTHOCTH OOYYaIOIUXCSI U OPTaHU3ALNI0 U3YUCHHS (PU3UKU
Ha JIeATEeIbHOCTHOM OocHOBe. B mporpamme mo (pu3uKe yUUTHIBAIOTCS BO3MO>KHOCTH
yueOHoro mnpeamera B peanuzanuu TpedoBanuidi PI'OC OOO k mIaHUPYEMBbIM
JUYHOCTHBIM M METANpPEIMETHBIM pe3yJibTaTaM OOYYEHHUsI, a TaKXKEe MEKIPEIMETHbIC
CBSI3U €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB Ha YPOBHE OCHOBHOTO OOIIETO
00pa3oBaHUs.

[Iporpamma 1o ¢Qu3uke ycTaHaBIMBAET pacHpenesieHue y4eOHOro marepuana
no rojgam oOydeHus (Io Kjaccam), MpejiaraeT NPUMEPHYIO IMOCIEI0BATEIbHOCTD
U3YYEHUS! TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHS MPEAMETHOTO COAEpPM aHUSA U yuére
BO3paCTHBIX 0COOEHHOCTEN 00yUYaroInXCsl.

[Iporpamma no ¢usuke pazpaboTaHa ¢ LETbIO OKa3aHUS METOAMYECKOW MOMOIIIH
YUUTEIIO B CO3/IaHUU paboyeil mporpaMmbl 0 y4eOHOMY MPEIMETY.

dusnka S[BISIETCS CHUCTEMOOOPA3YIOMIUM ISl €CTeCTBEHHO-HAYUYHBIX YUeOHBIX
NPEIMETOB, MOCKOJIbKY (PU3MYECKHE 3aKOHBI Jie)KaT B OCHOBE IPOLIECCOB U SIBJICHUH,
U3y4aeMbIX XHMHEH, Ouooruei, actpoHoMuer u (usnyeckoi reorpadueii, BHOCUT
BKJIaJl B €CTECTBEHHO-HAy4YHYIO KapTUHY MHpa, MPEAOCTaBlIsAeT HauOoyiee SICHbIC
o0pa3upl MPUMEHEHUS HAYYHOTO METOJA IMO3HAHUS, TO €CTh Crnoco0a MOIy4YeHUs
JIOCTOBEPHBIX 3HAHUMN O MUPE.

Onna w3 TIaBHBIX 3aj7ad  (U3UYECKOrO0 O0Opa3oBaHMUs B CTPYKType OOIIEro
00pa3oBaHus COCTOUT B ((OPMHPOBAHUHU €CTECTBEHHO-HAYYHOW IPaMOTHOCTH U UHTEpeca
K HayKe Y 0Oy4aromniuxcsi.

N3yuenue ¢usuku Ha 0a30BOM YypOBHE MPEIINOJIAracT OBJIAJICHUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIUMHU €CTECTBEHHO-HAYUYHYIO TPAMOTHOCTb:

HAy4HO OOBSICHATD SBJICHHUS,

OIICHUBATh u MMOHUMATh O0COOEHHOCTH HAay4YHOTO  MCCIIEJIOBAHUS;

MHTEPIPETUPOBATh JAHHBIE M HCMOJIb30BAaTh HAay4YHBIE J10KA3aTEJIbCTBA
JUJISL TIOJTYYEHUS BBIBOJIOB.

enu nzydyenus GU3MKM Ha YpOBHE OCHOBHOI'O OOIIIET0 00pa3oBaHUs ONPEACIICHBI
B Konmenmuu mnpenonaBanus ydeOHoro mnpeamera «Dusmka» B 00pa3oBaTelbHBIX
Opra’us3anusax Poccuiickoin Oenepanuu, peann3yroImx OCHOBHBIC
o01eoOpa3oBarebHbIE  MPOTpaMMbl,  yTBEepkACHHOW  pemieHueM  Kosteruu
MunuctepcTBa pocBemenus Poccuiickoit denepanuu (nmpotokod ot 3 aexkadps 2019 r.
No TTK-4BH).

Lenu nzydyenust u3nKu:



npuoOpeTeHre MHTEepeca M CTPEMJICHUS OOYy4alolMXCs K HAyYHOMY H3Y4YEHUIO
IPUPOBI, PA3BUTHE UX MHTEIUIEKTYAIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;

pa3BUTHE TPEJCTABICHUNA O HAYYHOM METOJAE TMO3HAHUS U (OpMHpOBAHHE
UCCJIEI0BATENHLCKOTO OTHOIICHUS K OKPYXAIOIIUM SIBICHUSIM;

(¢opMupoBaHHE HAay4YHOTO MHPOBO33PEHUSA KakK pe3yibTaTa H3yYeHUS OCHOB
CTpPOEHHUS MaTepuu U QyHIaMEHTaIbHBIX 3aKOHOB (DU3UKH;

dbopMupoBaHrE TPEACTAaBICHUN O POAUM (U3UMKU IS Pa3BUTUS  JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJOTHU;

pa3BUTHE TPEICTABICHUNH O BO3MOXKHBIX cepax Oymymiedt mpodeccuoHambHOU
NEeSATEeIbHOCTH, CBSI3aHHOM C (PM3UKOM, MOATOTOBKA K JajdbHEHIIEeMy 00YYEHUIO B 3TOM
HaIpaBIICHUU.

JlocTuKeHHne 3TUX LeNeld MporpamMmbl 1Mo (pU3MKe Ha YpOBHE OCHOBHOIO OOILEro
o0Opa3oBaHMs 00ECIEUNBAETCS PEILICHUEM CIIEAYIONINX 3a/1ay:

OpuoOpeTeHNe 3HAHUW O JAMCKPETHOM CTPOEHUHM BEILLECTBA, O MEXaHHUYECKHUX,
TEIUIOBBIX, AIEKTPUIECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSAX;

MpUOOPETECHUE YMEHHM OMNHUChIBATH U OOBACHATH (PU3MUECKUE  SIBICHUS
C MCII0JIb30BAaHUEM IOTYUCHHBIX 3HAHUI;

OCBOEHHUE METOJOB PELICHUS MPOCTEHIINX Pacu€THBIX 3a7a4 C MCIOJIb30BaHUEM
duznyecKkux Moiesnell, TBOPUYECKHUX U MPAKTUKO-OPUECHTHPOBAHHBIX 33/1a4;

pa3BUTHE YMEHHUU HAOMIOJATh TPUPOTHBIC SBICHUS M BBIOJHATH OTBITHI,
nabopaTtopHble pabOThl M IKCHEPUMEHTAIbHbIE HCCIEAOBAHUSA C HCIOJIb30BAaHUEM
U3MEPUTENbHBIX TPUOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ MHPOpMalen (HU3NIECKOTO COACPKaHUs, BKIIIOYAS
UHPOPMAITMI0O O COBPEMEHHBIX JOCTIKEHUSX (U3UKH, aHAIW3 W KPUTHYECKOE
OlICHUBaHUE UH(OpMAIIUH;

3HAKOMCTBO CO cdepamMu MpoPEeCCHOHATBHON  JEeATEIbHOCTH, CBSI3aHHBIMU
¢ (GU3MKOW, W COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAaHHBIMH Ha JOCTHIKCHHSIX
(bu3MYECcKO HAYKH.

Ha wusyuyenue ¢usuku (0a30BbIii ypOBEHb) Ha YpPOBHE OCHOBHOTO OOIIETO
obpaszoBanus otBoauTcs 238 yacoB: B 7 Kiacce — 68 uacoB (2 yaca B Hemenmo),
B 8 kitacce — 68 yacoB (2 yaca B Heqenmo), B 9 kinacce — 102 yaca (3 yaca B Hezeno).

[Ipennaraemeliil B mporpamme no Gpu3MnKe nepeueHb 1a00paTOPHBIX padOT U OMBITOB
HOCUT pEKOMEHJATeNbHBIA  XapakTep, Yy4YuTeNb JeJaeT BbIOOp MpPOBEACHHUSA
7a00paTopHbIX pPabOT ® ONBITOB C YYETOM HMHAMBHIYaTbHBIX OCOOCHHOCTEH
oOyJaromuxcsi, CHUCKAa HKCIEPUMEHTAJbHBIX 3a/JaHuil, MpesiaraéMblX B paMKax
OCHOBHOTO T'OCYAapCTBEHHOTO dK3aMeHa 1Mo (PU3HKE.

COAEPKAHUE OBYUYEHUSA
7 KIIACC
Paznen 1. ®u3uka v €€ poJib B MO3HAHNH OKPYKAIOLIEr0 MUPA
duszuka — Hayka o mnpupoje. SBieHus upupoabl. Ddusmyeckue sABICHUS:

MCXaHHWYCCKUC, TCIIJIOBBIC, SJICKTPUICCKUC, MAIHUTHBIC, CBCTOBLIC, 3BYKOBBLIC.



dusnueckue BenuuuHbl. 3mepenne ¢puznueckux BeanunH. Guznyeckue npudopsl.
[TorpemiHocTh 3MepeHnii MexxayHapoaHas cucTemMa eIMHULL.

Kak ¢usuka w©  [gpyrue  eCTECTBEHHbIE HAayKM  HM3Y4alOT  MPHUPOAY.
EctecTBeHHO-HAYUYHBIN METOJ] MO3HAHUS: HA0II0/IEHUE, ITOCTAHOBKA HAYYHOTO BOIIPOCa,
BBIJIBIDKEHUE TUIIOTE3, SKCIIEPUMEHT 0 IPOBEPKE TUTIOTE3, 00bICHEHNE HAOII0aeMOro
apiieHus. Onucanne GU3NUECKUX SIBJICHUN C TTOMOIIBIO MOJICIIEH.

Jlemoncmpayuu
MexaHnueckue, TEIIOBBIC, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUS.
duznyeckre MpUOOPHI U MPOIIETypa MPSIMBIX H3MEPEHUI aHAJIOTOBBIM U IIU(PPOBHIM
IPUOOPOM.

Jlabopamophwvie pabomwl u onvimol

OrnipenesneHue 1EHbl ASJICHUS IIKabl U3MEPUTEIIBHOTO Mprudopa.

N3MmepeHune paccTosHUIM.

N3mepenne 00bEMa )KUAKOCTH U TBEPIOTO Tea.

Ornpenenenue pa3MepOB MabIX TEI.

N3mepenue TemmnepaTypbl PU MOMOIIHU KUAKOCTHOTO TEPMOMETPA U AaTUHUKA
TEMIEPATYPHI.

[IpoBenenne uccneaoBaHusl MO MPOBEPKE TMIOTE3bI: JAIBHOCTH MOJETA HIAPUKA,
MYIIEHHOTO TOPU30HTAIBLHO, TEM 0O0JIbIIIe, YeM OOJIbIIIEe BHICOTA ITyCKA.

Pa3nen 2. [lepBoHaya/ibHbIE CBe/IEHUsI 0 CTPOEHHH BellleCTBA

CtpoeHue BelecTBa: aTOMbI U MOJIEKYJIbI, X pa3mepbl. ONbITHI, JOKA3bIBAIOIINE
JIUCKPETHOE CTPOCHUE BELIECTBA.

JIBr>keHue yacTull BeuecTBa. CBsi3b CKOPOCTH JABUKEHUS YACTHI] C TEMIIEPATYPOH.
bpoyHoBckoe nBmwxkenue, nuddysus. BzaumoaeiicTBre yacTuIl BeIeCTBA: MPUTIKEHNE
Y OTTaJIKWBaHUE.

ArperaTHble COCTOSIHUSI BELIECTBA: CTPOCHUE Ta30B, >XHUAKOCTEH M TBEPABIX
(KpucTamIM4ecknx) Ten. B3auMocBsi3b MEXAY CBOMCTBAMH BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U HX aTOMHO-MOJICKYJISPHBIM cTpoeHueM. OcoOGeHHOoCTH
arperaTHbIX COCTOSIHUI BOJBI.

Jlemoncmpayuu

Habmtonenue OpoyHOBCKOTO JIBHXKCHUS.

Habmronenue nuddysuu.

HaGnronenue siBieHuid, OOBSCHSIONIMXCS TNPUTSHKCHUEM WM OTTaJIKWBAaHUEM
YaCTHI] BEIECTBA.

Jlabopamophvie pabomwl u onvimol
Ornenka AuaMeTpa aToma METOJI0OM PSIOB (C UCTIONIb30BaHUEM (oTorpaduii).
OnbITEI 1O HAOJIOICHUIO TETJIOBOTO PACHIUPEHUS Ta30B.
OnpITEI IO OOHAPYKEHUIO JEHCTBUS CHUJT MOJICKYJISIPHOTO TPUTSIKEHUS.

Paznen 3. /IBu:xeHHe ¥ B3aUMo/ieiicTBHe TeJl
Mexanunueckoe qBrxeHrue. PaBHoMepHOe U HEpaBHOMEPHOE ABMKeHHE. CKOPOCTh.
Cpenusist CKOpOCTh MPY HEPABHOMEPHOM JABUKEHUU. Pacu€T myT v BpEMEHH JBUKECHMUSL.
4



SBneHne nHepuru. 3aKOH MHEpUMHU. B3anMoielicTBrE TeN Kak IPUYMHA U3MEHEHUS
CKOpOCTHM IBM)KEHHMS Tell. Macca Kak Mepa MHEPTHOCTH Tena. 1InoTHocTs BemecrTsa.
CBs13b IJIOTHOCTHU € KOJIMYECTBOM MOJIEKYJI B €/IMHHUIIE 00bEMA BEIlleCTBA.

Cuita kak XapakTepucTuka B3auMozeincTBus Ten. Cuiia ynpyroctu u 3akoH ['yka.
M3mepenue Cuitbl ¢ TOMOIIBIO TMHAMOMETpA. SIBJIE€HNE TATOTEHUS U criia TshkecTH. Cuiia
TSKECTH Ha Apyrux mianerax. Bec tena. HeBecomocTs. CiokeHre CHJl, HAIPABICHHBIX
no ogHoM mpsiMoil. PaBHomelctByromasi cui. Cuna TpeHus. TpeHuEe CKOJbXKEHHUS U
TPEHHE NOKOs. TpeHne B Ipupoie U TEXHUKE.

Jlemoncmpayuu
HaGnronenne MexaHM4ecKoro IBMKCHHS Tela.
N3Mepenne cKopocTy IPSMOIMHENHOTO JBUKECHMUS.
HaOntonenue siBieHUs] THEPIUU.
Hab6nronenue u3meHeHus CKOpOCTH IIPH B3aUMOCHCTBUU TEll.
CpaBHeHHE Macc MO B3aUMOJICUCTBUIO TEIL.
CiioxeHune cuil, HalpaBJIEHHBIX 110 OJHOU HPSIMOM.

Jlabopamophvie pabomwi u onvimol

OnpeneneHrne CKOPOCTH PABHOMEPHOI'O JBMXKEHUS (ILIAPUKA B )KUIKOCTH, MOJIEIN
AIEKTPUUYECKOTO aBTOMOOMIIS U TaK JaJiee).

Omnpenenenre cpeHEN CKOPOCTU CKOJIBXKEHUS OpycKa WM IIapuKa [0 HAaKJIOHHOU
IJIOCKOCTH.

OnpeneneHre IIOTHOCTH TBEPIOTO TENa.

OnbITHl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh PACTKEHUS (IeopManun) npyKUHBI
OT MPUJIOKEHHOU CHJIBI.

OnbIThl, AEMOHCTPUPYIOIIHNE 3aBUCUMOCTb CUJIbI TPEHUS CKOJIBKEHHS OT Beca Teja
Y XapaKTepa CONPHUKACAOIINXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBiieHue TBEPABIX TeJl, *KUAKOCTEH 1 ra3oB

Hanenue. CrnocoObl yMEHBIIEHUS W YyBEJIWYEHHs JAaBieHus. JlaBieHue rasa.
3aBUCUMOCTH JaBJEHUS raza oT o0béma, Temneparypsl. [lepenaya naBneHus TBEPIALIMU
TelaMu, >KMAKOCTSAMM M Tasamu. 3akoH Ilackamsa. IIlHeBMaTnyeckue MalIUHBIL
3aBUCHUMOCTh JIaBJICHUS JKUAKOCTH OT TiyOuHBL. ['HMapocTaTHueckuid mapagokc.
CooOwaromuecs cocynbl. [ 'upaBindeckue MeXaHU3MBbI.

Atmocepa 3emumm u armocepHoe pgaBieHue. I[IpuuuHBI CyIIECTBOBAHMS
BO3yIIHON 000s0uku 3emiu. OnbiT Toppudennu. M3mepenue atmochepHOTo

JaBJIEHUS. 3aBUCUMOCTh aTMOC(HEPHOTO JAABJICHUS OT BBHICOTHI HAJl YPOBHEM MODSI.
[Tpubops! 17151 U13MepeHns aTMOC(HEPHOTO TABJICHHUS.

JlelicTBHE )KUAKOCTH M ra3a Ha MOrPYKEHHOE B HUX TEJIO. BhITAIKUBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxormniaBanue.

Jlemoncmpayuu
3aBUCUMOCTH JIABJICHUS Ta3a OT TEMIIEPATYPHI.
[Iepenaua naBieHUs KUJIKOCTHIO U Ta30M.
Coobuiaroiuecs CoCy/bl.



['mppasnrueckun mpecc.

[IposiBnenune nericTBUs aTMOC(HEPHOTO JTABICHUS.

3aBUCUMOCTH BBITAJIKMUBAIONIEH CUJIBI OT 00bEMA MOrPYKEHHOM YacTH Teja u
IJIOTHOCTH YKUJIKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEH CHJIBI BECY BBITECHEHHOM KUJKOCTH.

VYcioBue I1UIaBaHWs TeN: IUIABAHUE WA TOTPYKEHHUE TEJN B 3aBUCUMOCTH
OT COOTHOLIEHUS MIOTHOCTEN TEJA U KUJKOCTH.

Jlabopamophvie pabomwl u onvimol

HccnenoBanne 3aBUCHMOCTH Beca Tejla B BOJAE OT OO0BEMA MOIPYyXKEHHOU
B KUJKOCTh YaCTH TEJA.

OnpeneneHre BBITAIKUBAIOIIEH CHIIBI, JEHCTBYIOLIEH Ha TEJO, IOIPYXKEHHOE
B KUJKOCTb.

IIpoBepka HE3aBHCUMOCTH BBITAIKMBAIOIIEH CHJBIL, JEUCTBYIOIIEW HA TEJO
B KUJKOCTH, OT MaccChl TeJa.

OnbITHI, 1EMOHCTPUPYIOLIME 3aBUCUMOCTh BBITAIKUBAIOIICH CUJIbI, AEHCTBYIOMIEH
Ha TEJIO B )KUJKOCTH, OT 00BbEMA MOTPYKEHHOM B )KUJKOCTh YACTH TeJla U OT IJIOTHOCTU
KUIKOCTH.

KoHcTpynpoBaHue apeomeTpa WIM KOHCTPYUPOBAHME JIOAKU U OIPEACIICHHE €€
rpy30M0ABEMHOCTH.

Pa3znen 5. PaGoTa 1 MOIIHOCTH. DHEPIUsl

Mexanuueckast padbota. MOIIHOCTb.

[TpocTeie MeXaHU3MBI: pblyar, OJIOK, HaKJIOHHAs IIOCKOCTh. [IpaBuiio paBHOBeCHUs
pbruara. [IpuMeHeHue mpaBuiaa paBHOBECUsI pbhlyara K OJIOKY. «30J0TO€ MPaBHUIIO»
mexanuku. KITJ[ mpocTeix mexanu3moB. [IpocTeie MexaHu3MbI B OBITY U TEXHHUKE.

Mexanunueckas >Heprusi. Kunetnueckas u noreHuuaibHas sueprus. [IpeBpanieHue
OJIHOTO BUJIa MEXAHUYECKOM SHEPTUH B APYTOW. 3aKOH COXPAHEHUS SHEPTUU B MEXAHUKE.

Jlemoncmpayuu
[TpumMepbl NPOCTHIX MEXAHU3MOB.

Jlabopamophvie pabomwl u onvimol

Onpenenenre pabOTHl CWJIBI TPEHUS TPU PAaBHOMEPHOM JBWIKEHUU Teja
10 TOPU3OHTAIILHON TTOBEPXHOCTH.

WccnenoBanue ycioBuil paBHOBECHS phluara.

N3mepenne K111 HaKITOHHOM TIIOCKOCTH.
N3yueHne 3ak0Ha COXpAHEHUSI MEXaHUYECKOW SHEPTHH.

8 KUIIACC

Pa3pgen 6. TenioBblie iBJIeHUS

OCHOBHBIE TTOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOPUU CTPOECHHUS BELIECTBA.
Macca u pazmepbl aTOMOB ¥ MOJIEKYJ1. OTBITHI, TOATBEPKIAI0IINE OCHOBHbBIE TTOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKOW TEOPUH.



Monenn TBEpPHOro, KUAKOTO W  razoo0pa3HOro COCTOSSHUM  BEILECTBA.
Kpucrannnueckue u amopdusie Tena. OObSICHEHHE CBOMCTB Ta30B, XUAKOCTEH U
TBEPJBIX TEJI HA OCHOBE IOJIOKEHUI MOJIEKYJIIPHO-KMHETHYECKON Teopun. CMadnBaHue
Y KaWJUIIPHBIC ABJIECHUSA. TEIIOBOE PACIIMPEHUE U CXKATHE.

Temneparypa. CBsi3b TeMIEPATYPBI CO CKOPOCTBIO TEIJIOBOTO JBHUKEHUS YaCTHULI.
Buytpennsia sneprus. CriocoObl M3MEHEHHsI BHYTPEHHEW SHEPIHH: TeIulonepenada u
coBepuieHHe paboThl. Buael TemmonepenauM:  TEIJIONPOBOAHOCTh, KOHBEKIUS,
U3IIy4CHHUE.

KonnuecTtBo TtemnoTel. VYenbHas TEIIOEMKOCTh BelIECTBA. TemaooOMeH u
TEIUIOBOE paBHOBECHE. YpaBHEHME TersioBoro OanaHca. [lnaBneHue m oTBepleBaHue
KPUCTAJUIMYECKUX BEUIECTB. YJenbHas TemioTa IuiaBieHus. IlapooOpa3oBaHue u
KoHaeHcauus. Mcmapenue. Kumnenue. VYaenbHas Termiota nmapooOpa3oBaHUS.
3aBUCUMOCTh TEMIIEPATYPBI KUTIEHUSI OT aTMOC(EPHOTO TABJICHHUS.

BnaxuocTts Bo3ayxa.

OHeprus TOIJIMBA. Y IeJIbHAS TEIJIOTa CrOPAHUSL.

[Tpunuunel padoTsl TemmoBbix apurateneil KIIJ remnoBoro neurarens. TemnoBele
JBUTATENIH U 3aIIUTA OKPYKAIOIIEH CPEbI.

3aKOH COXpaHEHMS U MPEBPALICHUS YHEPTUH B TETUIOBBIX MPOLIECCAX.

Jlemoncmpayuu
Ha6nronenue OpoyHOBCKOTO JBUKEHUS.
Habnronenue nuddysuu.
HaOnronenue siBeHn cMauyuBaHus U KAMWUISPHBIX SIBJICHUH.
HaGnronenue TenyioBoro pacimpeHus Te.
N3menenue naBieHus raza TpUH H3MEHEHHM O00bEMa M HarpeBaHUW WA
OXJIAXKICHHH.
[IpaBuia u3mMepeHus TEMIEPATYPHI.
Bune! Termonepenaun.
OxJta>kieHue Npy COBEPILIEHUH PaOOTHI.
HarpeBanue npu coBepiiieHnH pab0OThl BHEITHUMU CHUJIAMH.
CpaBHeHUE TEIUIOEMKOCTEN pa3IUYHBIX BEIIECTB.
Habmronenne KkuneHus.
Habmnronenue nocTossHCTBA TEMITEPATYPhI MPH TIJIaBJICHUH.

Mojenu TeIIOBBIX ABUTATEIICH.

Jlabopamophvie pabomwl u onvimol

OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSKCHHUSL.

OnbITHI IO BBIPAIIMBAHUIO KPUCTAJIJIOB TOBAPEHHOM COJIM WJIU caxapa.

OnbIThl IO HAOTIOJACHHUIO TEIMJIOBOTO PACIIMPEHHsI Ta30B, KHUIKOCTEH U TBEPIBIX
Tell.

Omnpenenenre naBIeHUs BO3AyXa B OaJIOHE MITIPHIIA.

OnbITHI, TEMOHCTPUPYIOIINE 3aBUCHMOCTH JaBIICHUS BO3yXa OT €ro o0béMa u



HarpeBaHus WIH OXJIAKICHUS.

[IpoBepka ruMOTE3bl JUHEWHOW 3aBUCUMOCTH JUIMHBI CTOJIOMKA JKHUJIKOCTH
B TEPMOMETPUYECKOHN TPyOKE OT TEMIEPATYPHI.

HaGnronenue n3aMeHeHrsl BHYTPEHHEH YHEPTUH Tela B Pe3yJIbTaTe TEIIoNepeIadun
¥ pabOThI BHEIIHUX CHIIL.

UccnenoBanue siBieHHs TEIIOOOMEHA IMPU CMENIMBAHUU XOJIOJAHON U ropsyei
BOJIBI.

OnpeneneHrue KOJIMYECTBA TEIJIOTHI, IMOJYYEHHOTO BOJIOM MpH TEriooOMeHe
C HArpeThIM METAININYECKAM LHIJIAHAPOM.

Ornpenenenue yneIbHONU TEMIOEMKOCTH BEIIIECTRA.

Hccnenosanue nponecca UCIapeHusl.

Ornpenenenne OTHOCUTEIBHOM BIIAJKHOCTH BO3AYXa.

Ornpenenenue yaenbHOM TEIIOTHI IUIABICHUS JIbJA.

Paznen 7. DinekTpuYecKkre U MATHUTHBIE SIBJICHUS

Onexktpuzanusi Teda. J[Ba poma  AIEKTpUUYECKUX 3apsaoB. Bi3anmopeicTBue
3apspKeHHBIX Tel. 3akoH KyloHa (3aBUCHMOCTh CUITBI B3aUMOICHCTBHSI 3apSKEHHBIX TEIl
OT BEJIMYMHBI 3aPSAJI0B U PACCTOSHUS MEXKY TEJIaMu).

Onektpuueckoe Tnone. Hampsok€HHOCTh  anekTpudeckoro moiist.  [IpunHiun
CYNEPIO3ULINU JICKTPUUECKUX TOJIeH (Ha Ka4eCTBEHHOM YPOBHE).

Hocutenu »iaekTpuyecKux 3apsiioB. OJEMEHTAPHBIM JJICKTPUUECKUN  3apsil.
Crpoenue atoma. IIpoBOAHUKH M JUAJEKTPUKH. 3aKOH COXPAHEHHS JJIEKTPUUECKOIO
3apsa.

DJIEKTPUYECKHUI TOK. Y CIIOBUS CYIIECTBOBAHUS AJIEKTPUUECKOTro Toka. IcToOuHMKH
MOCTOSTHHOTO  TOKa. JIGHCTBHS DJIEKTPUUYECKOTO TOKa (TEIUIOBOE, XHMHYECKOE,
MarHuTHOE). DJIEKTPUYECKHUM TOK B KHUJKOCTSIX U razax.

OnekTpuueckas uenb. Cuia Toka. DIEKTpudeckoe HanpspkeHue. COnpoTHBIIEHUE
MPOBOJIHUKA. Y JAEIbHOE CONPOTUBIICHHE BemiecTBa. 3akoH Oma i ydacTKa LEMH.
[TocnenoBaTenbHOE M MapajIeIbHOE COCIMHEHUE MPOBOJHUKOB.

PaboTa 1 MOIITHOCTH 37IeKTpUUYecKoro Toka. 3akoH Jkoyns—JIeHmna. DnekTpudyeckue
IIEMU ¥ TOTPEOUTENH IICKTPUIECKOM 2HEpruu B ObITY. KOopoTKoe 3aMbIkanHme.

[ToctositHHBIE MarHuThl. B3anmMOIEHCTBHE MMOCTOSIHHBIX MArHuTOB. MarHuTHOE
nojie. MaruuTHoe 1noJjie 3eMJIM U ero 3Ha4eHue ISl )KU3HU Ha 3emie. OnsIT DpcTena.

MarnutHoe moje 3JEKTPUUECKOro Toka. [IpuMeHeHue 3JIeKTpOMAarHuTOB B TEXHUKE.
JleiicTBrE MAarHUTHOTO TOJISl HAa MPOBOJHUK C TOKOM. DJIEKTPOJBUTATENIb MOCTOSTHHOTO
ToKa. lMcnosb30BaHME AIEKTPOABUIATENIEM B TEXHUYECKHX  YCTPOMCTBAX U
Ha TPAHCIOPTE.

Onbitel Dapanes. SIBneHWe 3neKTpoMarHuTHOM HHAYKUMHU. [lpaBuino Jlenua.
Onextporenepatop. CrocoObl MONYYCHHS JIEKTPUUECKONW SHEPTUU. DIIEKTPOCTAHIIUU
Ha BO30OHOBJISIEMBIX HCTOYHHUKAX SHEPTHUU.

Jlemoncmpayuu
DJIeKTpU3aLUS TEN.



JIBa poaa aNEeKTpUYECKUX 3apSAI0B U B3aUMOAECHCTBUE 3aPSKEHHBIX TEIL.
Y CTpONCTBO M AEHCTBUE JIIEKTPOCKOIIA.

DJIEKTpOCTaTUYECKass MHIYKIIUSL.

3aKOH COXpaHEHUS JICKTPUUECKUX 3aPsJIOB.

IIpOoBOAHUKM U JUAJIEKTPUKH.

MoaenupoBaHre CUIIOBBIX JTUHUM SJIEKTPUUYECKOTO TTOJIS.
HcToYHNKH MOCTOSIHHOTO TOKA.

JIeHiCTBUSA DIEKTPUYECKOTO TOKA.

DJIEKTPUUECKHUM TOK B KUJIKOCTH.

["a30BbIH pa3psa.

N3Mepenune Cuiibl TOka aMIepMeTpOM.

N3mepenue 3eKTpUIeCKOro HAPSKEHUS BOJIBTMETPOM.

Peocrar u MarasuH COnmpoOTHUBIICHUM.

B3anMoaeiicTBHE MOCTOSIHHBIX MarHUTOB.

MoennpoBaHre HEBO3MOKHOCTH Pa3IeJICHUS MMOJIIOCOB MarHuTa.
MoaenupoBaHHE MATHUTHBIX IMOJIEH TTIOCTOSTHHBIX MAarHUTOB.
OnsIT Opcrena.

MarauTHoOe 1oje TOKa. DNEKTPOMarHur.

JlelicTBHE MAarHUTHOTO TIOJISl HA IIPOBOJIHUK C TOKOM.
DJIEKTPOJBUTATENb MTOCTOSIHHOTO TOKA.

HccnenoBanue siBieHUs 3EKTPOMArHMTHOM MHAYKIIHH.

OnbiTel @apajes.

3aBUCUMOCTH HAIIPaBJICHU UHAYKIIMOHHOTO TOKA OT YCJIIOBUW €r0 BO3HUKHOBEHHS.
DJIEKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamophvie pabomwl u onvimol
OMnBITH IO HAOTFOACHHIO YJIEKTPU3AIUH TEJl MHAYKIINECH U ITPU COPUKOCHOBEHUM.
HccnenoBanue nelCTBUS JIEKTPUUECKOTO OIS HA MPOBOTHUKHU U TUDJICKTPUKH.
COopka u npoBepka padOThI JIEKTPUUECKOHN 1IETH MOCTOSHHOTO TOKA.
W3mepenre u peryaupoBaHie CHIIbI TOKA.
N3mepenne u peryImpoBaHUe HAMPSHKESHUS.
HccnenoBanne 3aBUCMMOCTH  CHJIBI  TOKa, HAYIIETO 4Ye€pe3  PEe3ucTop,
OT COINPOTHBIICHUS PE3UCTOPA M HAPSDKCHUS Ha PE3UCTOPE.

OnbITEI, AEMOHCTPHUPYIOIIHE 3aBUCHUMOCTb DJIEKTPUYECKOTO  COMPOTHUBIICHHS
IPOBOJIHUKA OT €T0 JUIMHBI, IJIOIAAH ITONePEeYyHOro CEYeHUs U MaTepuaa.

[TpoBepka mpaBuiia CIIOKEHUS HANPSDKEHUH TPU TIOCTIEA0BATEIFHOM COCTUHEHUH
JIBYX PE3UCTOPOB.

[IpoBepka npaBuiia Jyist CUJIbl TOKA IPU apauIeTIbHOM COEIMHEHUH PE3UCTOPOB.

Omnpenenenne pabOThI IEKTPUUECKOT0 TOKA, HAYLIETO YEPE3 PESUCTOP.

OnpeneneHre MOLUTHOCTH JIEKTPUUECKOr0 TOKA, BBIIEISIEMOI Ha pe3ucTope.

HccnenoBanne 3aBUCUMOCTHM  CHJIBI  TOKa, HAYLIETO 4Yepe3  JIaMIOYKYy,
OT HAIPsKEHUS HA HEW.

Onpenenenne KII/[ HarpeBares.



HccnenoBanne MarHUTHOTO B3aUMOJEHCTBUS TOCTOSIHHBIX MAarHUTOB.

N3yyenne MarHUTHOTO TOJISI MOCTOSIHHBIX MArHUTOB MPU UX OOBETUHEHUU U
pa3IeIICHNH.

HccnenoBanue NelcTBUS 3IEKTPUUECKOTO TOKA HA MAaTHUTHYIO CTPEJIKY.

OnbITel, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbl B3aWMOJICUCTBUSL KATYLIKU
C TOKOM ¥ MarHuTa OT CHJIBI TOKA W HAIPABJIEHUS TOKA B KATyLIKE.

N3ydenne neiicTBUSA MArHUTHOTO MOJI Ha TPOBOJAHUK C TOKOM.

KoncTtpyupoBanue u uzydeHue paboThl JIEKTPOIBUTATENS.

N3mepenue KIIJ] anexkTpoaBuraTeIbHOM YCTAaHOBKH.

OMNBITEI O UCCIIEIOBAHUIO SIBJICHUS 3JIEKTPOMAarHUTHON MHIYKLIHMH: UCCIIECTOBAHNE
VW3MEHEHUI 3HAYCHUS U HAITPABIICHUS UHAYKIIMOHHOTO TOKA.

9 KJIACC

Pa3nes 8. Mexanu4eckue siBJIeHHSA

Mexannueckoe  aBwkeHME.  MarepuanbHas — Touka. (Cucrema  OTCYETA.
OTHOCHUTEJIBHOCTE ~ MEXaHWYECKOIO  JIBIDKCHMS. PaBHOMEpHOE  IPSIMOJIMHEWHOE
nBvkeHue. HepaBHOMepHOe mnpsMONMHENHOE IBWKEHHE. CpenHsass M MIHOBEHHAs
CKOpOCTB T€Jla IPU HEPABHOMEPHOM JIBUKCHUMU.

Yckopenue. PaBHoyckopeHHOE npsiMosinHeitHOEe ABMkeHrne. CBOOOAHOE Ma/ieHue.
OmnbiTel ["anunes.

PaBHOMepHOEe nBMKEeHHME MO OKpykHOcTU. llepuox u wyacrora oOpalueHus.
JIunenHas u yrioBast CKOpocTu. LIeHTpocTpeMHUTENBHOE YCKOPEHUE.

ITepsoiit 3akoH Herorona. Bropor 3axkoH Herorona. Tperuin 3axkoH Hprotoha.
[IpyHLIMN CyTIEpIIO3UIIUHN CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuia TPEHHSI CKOJBXKEHHUS, CHIIa
TPEHUs MOKOs, APYTUe BUJIBI TPEHUS.

Cuna TsKeCTU U 3aKOH BCEMUPHOT'O TATOTEHUS. Y CKOpEHHE CBOOOTHOTO MaJIEHUsI.
JBmxenue nnaner Bokpyr Comnua. IlepBas kocmuueckas ckopocts. HeBecomocTs n
IepErpy3KH.

PaBHoBecue wmarepuanbHOM TOYKHU. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TEJIa € 3aKPEIUIEHHOM OChIO BpameHusi. MoMeHT cuibl. LIeHTp TsbxecTu.

Nmnynsc Tema. M3MeHeHne wummysnbca. MMiynbc cuiibl. 3aKOH COXpaHEHUS
UMITyJbca. PeakTuBHOE IBMKEHHE.

Mexannueckass paboTa U MOMIHOCTh. PaGoTa cui TsKecTH, YNpYyrocTd, TPEHUS.
CBs3b sHepruu U padoTsl. [loTeHnanbHas SHEprys Tena, MOAHITOTO HaJl TOBEPXHOCTHIO
3emiu. [loTeHnnanbpHas sHEprus cxkarou npyxuHbl. Kunetnueckas sHeprus. Teopema
0 KMHETHUYECKON IHEPTHH. 3aKOH COXPAHEHUSI MEXAHUYECKOW dYHEPTUU.

Jlemoncmpayuu
Habmronenne MmexaHu4ecKoro JIBM)KEHUS Tela OTHOCUTENIBHO Pa3HBIX TEJI OTCUETA.
CpaBHeHUe IMyTel U TPACKTOPHUI JBUXKEHHS OJHOTO U TOTO K€ TeJla OTHOCUTEILHO
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Pa3HBIX TEJ OTCYETA.

N3mepenne CKOpOCTH U yCKOPEHHUSI TPSIMOIMHEMHOTO JIBUYKEHUS.

Hccnenoanne npu3HaKkoB PaBHOYCKOPEHHOIO IBUKEHUS.

HabitoieHue nBUKEHUS Tela 0 OKPYKHOCTH.

HaGmonenne MexXaHWYEeCKUX SIBICHUN, MPOUCXOIAIIMX B CHCTEME OTCYETa
«Tenexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JBM)KECHUHM OTHOCHUTEIBHO KaOWHETa
1076370978

3aBUCUMOCTh YCKOPEHUS TeJla OT MAacChl TEJIA U ACHCTBYIOIIEH HA HETO CUJIBIL.

Habmoienne paBeHcTBa CHIT TP B3aUMOJICHCTBUH TEII.

M3menenue Beca Tena npyu yCKOPEHHOM JIBHYKEHUU.

Ileperaua umIynbca mpu B3auMOJEHCTBUM TEN.

[IpeoOpa3oBaHus SHEPTUM ITPU B3aUMOJICHCTBUU TEI.

CoxpaHeHne UMITYJIbCa IIPU HEYTIPYTOM B3aUMOICUCTBHH.

CoxpaHeHne UMITyJIbca Mpu a0COIMIOTHO YIPYTrOM B3aUMOECHCTBUU.

HabutoieHue peakTHBHOTO IBHKEHUS.

CoxpaHeHre MEXaHUYECKOM dHEPTuu Mpu CBOOOIHOM IMaJICHUH.

CoxpaHeHne MEXaHMYECKOM DSHEPIrUM IIPU [BWXKEHUH Tela TMOJ JEWCTBUEM
IIPY>KUHBI.

Jlabopamophvie pabomwi u onvimol

KoHcTpynpoBanue TpakTa Jyuisl pa3roHa U JalbHEUIIEro paBHOMEPHOTO JIBHKCHHUS
IIapyuKa WIA TeTIEHKKH.

OmnpeneneHre cpeHENd CKOPOCTH CKOJbXKEHUs OpycKa WM ABWKEHUS IIapHKa
10 HAKJIOHHOM TIOCKOCTH.

Omnpenenenre yCKOpeHUsl Tela MPU PaBHOYCKOPEHHOM JIBIDKEHUHU MO HAKIOHHOW
TUTOCKOCTH.

WccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHH MPU PAaBHOYCKOPEHHOM JIBH>KCHHUH
0e3 Ha4aJIbHON CKOPOCTH.

[IpoBepka TUIOTE3bI: €CIIU TPH PABHOYCKOPEHHOM JBW)XCHHHM 0€3 HadalbHOU
CKOPOCTH ITyTH OTHOCSITCS KaK psiJl HEYETHBIX YUCETI, TO COOTBETCTBYIOIINE IPOMEKYTKHU
BPEMEHH OJMHAKOBBHI.

HccnenoBanne 3aBUCUMOCTU CHUJIbI TPEHHSI CKOJIBKEHHUS OT CHJIBI HOPMAJIbHOTO
JaBJICHUSL.

Omnpenenenue K03 HULIMEHTA TPEHUS CKOJIbKEHUS.

Ornpenenenne KECTKOCTH NPYKUHBI.

Omnpenenenue paOOTHl CHJIBI TPEHUS TMPU PABHOMEPHOM JBMKEHHM Teja
10 TOPU30HTAILHOM MOBEPXHOCTH.

Onpenenenne pabOTHl CUIIBI YIIPYTOCTH IPU MOABEME Ipy3a € HCIOJIb30BaHUEM
HEMOBUKHOTO U MOJIBUYKHOTO OJIOKOB.

N3ydeHne 3aK0Ha COXpaHEHUs SHEPTUH.

Pa3zgen 9. Mexaunueckue K0J1€0aHUA U BOJTHBI
KonebarenbHoe nBmwkeHue. OCHOBHBIE XapaKTEPUCTUKU KoJIeOaHMM: Tepuoj,

11



4acToTa, aMIUIMTyAa. MareMaTH4eCcKHuil W TpYXUHHBIA MasTHUKH. [IpeBpaieHue
HHEPIUH IPH KOJeOaTeIbHOM JBHKCHUH.

3aryxarormue kojiebanus. BeiHyXkaeHHble KojieOaHus. Pe3onanc. MexaHuueckue
BOJIHBI. CBOICTBAa Me€XaHWYECKHUX BOJIH. IIpojoibHBIE M MONEepedHbie BOJIHBL. J[JiMHA
BOJHBI U CKOpPOCTh €€ pacmpocTpaHeHus. MeXaHWM4eCKHe BOJHBI B TBEPJIOM Tele,
CEMCMHYECKHE BOJIHEIL.

3Byk. ['pomMkocTh 3Byka W BbhIcOTa TOHa. OTpaxkeHue 3Byka. HH(DpasByk wu
yJIbTPa3BYK.

Jlemoncmpayuu
Habmronenue konebanuit T€ 1Mo IEMCTBUEM CHIIBI TSXKECTU U CHUJIBI YIIPYTOCTH.
Habmronenue koinebanuii rpy3a Ha HUTH U Ha MIPYKUHE.
HaOntonenue BeIHYXICHHBIX KOJIEOaHUM U pe30HaHCa.
Pacnpoctpanenue npooJibHBIX U MOMEPEUYHBIX BOJIH (Ha MOJIEIH).
Habmronenune 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKYCTUYECKHI1 pE30HAHC.

Jlabopamophwvie pabomwl u onvimol

Omnpenenenre 4acToThl U epuo/ia KoueOaH!l MaTeMaTHYeCKOTr0 MasTHUKA.

OmnpeneneHre 4acTOThI U MEpUoAa KoJIeOaHUN NPYKUHHOTO MasiTHUKA

HccnenoBanue 3aBUCUMOCTU MEPUOJA KOJEOaHWI MOJBEIIEHHOTO K HUTHU Ipy3a
OT JITUHBI HUTH.

HccnenoBanue 3aBUCUMOCTH T€pUOJia KOJICOAHWUN TIPYKUHHOTO MAasTHHUKA
OT Macchl Ipy3a.

[TpoBepka HE3aBUCUMOCTH MEPHO/Ia KOJIeOaHU Tpy3a, MOABEUICHHOTO K HUTH,
OT Macchl Ipy3a.

OnbIThI, JIEMOHCTPUPYIOUIME 3aBUCHUMOCTh MEpHoAa KoJeOaHWH NpPYKUHHOTO
MasiTHUKa OT MAcChl Tpy3a M KECTKOCTH MPY>KUHBI.

N3mepenne yckopeHus: CBOOOTHOTO MaICHHUS.

Pa3gen 10. DiieKTPOMArHUTHOE 1MOJI€ M JIEKTPOMATHUTHBIE BOJTHBI
DNEeKTPOMAarHUTHOE oJe. DNEeKTPOMarHUTHBIE BOJIHBL. CaoiicTBa
ANEKTpOMarHuTHbIX BOJIH. Illkama 3yeKkTpoMarHUTHBIX BOJIH. Mcnonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH ISl COTOBOM CBSI3H.
DJIeKTpOMarHuTHas mpupoaa ceera. CKopocTh cBeTa. BoTHOBBIE CBOMCTBA CBETA.

Jlemoncmpayuu
CBolicTBa JIEKTPOMArHUTHHIX BOJIH.
BomnHoBbIE CBOMCTBA CBETA.

Jlabopamopmwvie pabomwl u onvimol
N3yuenune CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C IIOMOIIBI0 MOOUIIBHOTO TesedoHa.

Pa3znen 11. CBeToBbBIE SIBIICHUSA
JlyueBasg mogmenb cBera. Mcrounuku csera. [IpsiMoiMHENWHOE pacnpOCTpAHEHUE
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ceera. 3armenusi ConHua u Jlynsl. Otpaxkenue cpera. Ilnockoe 3epkano. 3akoH
OTPAKECHUS CBETA.

[Ipenomnenue cBera. 3akoH npeinomieHuss cBera. llomHoe  BHYTpeHHee
OTpakeHUE cBeTa. VCroap30BaHWE MOJHOTO BHYTPEHHETO OTPAKEHUS B ONTHUYECKHUX
CBETOBOJIAX.

JIunza. Xox nyueid B nmuH3e. Ontuueckas cucteMa (oToarnmapara, MUKpOCKONa U
Teneckona. ['ma3 kak ontuyeckas cuctema. bin3opykocTs U JaIbHO30PKOCTb.

Pasnoxxenue 6enoro ceera B criektp. OnbiThl HpioToHa. CliojkeHHe CTIeKTpaIbHbBIX
uBeToB. /lucnepcus ceera.

Jlemoncmpayuu
[IpsAMonMHEHOE PACIIPOCTPAHEHUE CBETA.
OtpaxxeHue cBera.
[Toryuenune n300pakeHUM B IJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJlax.
IIpenomnenue ceera.
OnTuyecknii CBETOBOA.
Xox mydeii B cOOUparoieit JInH3e.
Xox JIydel B paCCEUBAIOIIEN JIMH3E.
[TosryueHnue n300paskeHUM C MOMOILBIO JIUH3.
[Ipunuun neiictBus Qoroanmnapara, MUKPOCKOIIAa U TEIECKOIIA.
Mopensb riasa.
PasnoxxeHnue O6enoro cBera B CIIEKTP.
[Tomy4yenue 0enoro cBeTa Mpu CIOKEHUU CBETA Pa3HBIX LIBETOB.

Jlabopamophwvie pabomwl u onvimol
WccnenoBanue 3aBUCUMOCTH yTiia OTPaKEHUSI CBETOBOTO JIy4ya OT yrJjia MMaJIeHUs.
N3yuenne xapakTepucTUK N300pakeHus MpeaMeTa B INIOCKOM 3epKalie.
HccnenoBanue 3aBUCMMOCTH yTiia MPEJIOMIICHHUS] CBETOBOTO JIyda OT yTIJia MaIeHus
Ha TPAHMIIE «BO3TYX—CTEKIIO».
[Tonyuenne n300pakeHU C MOMOIIBIO COOUPAIOIICH JIMH3HI.

Onpenenenue GOKYCHOTO PaCcCTOSHUS U ONTUYECKON CHIIBI COOMPAOLIEH JIMH3BI.

OmnbITHI IO PA3IOKEHUIO OEJIOro CBETa B CHEKTP.

OnbITEl IO BOCHPUATHUIO LIBETA IIPEIMETOB MPU UX HAONIONECHUU Yepe3 LIBETOBBIC
(UIBTPBHIL.

Pasznea 12. KBanTtoBble ABJICHUA

Omnwitel Pezepdopna m mnmaHerapHas Mojenb aromMa. Mogens aroma bopa.
Hcnyckanue v noriomnieHue ceeta atroMoM. KBaHTHL. JInMHEYaThle CIIEKTPHI.

PannoaktuBHOCTh. Anb(a-, 6eTa- U ramma-uzinydenus. CTpoeHrne aTOMHOTO si/pa.
Hyxnonnas momens atromHoro sapa. M3oronsl. PaguoaktuBHbie npeBpaiienus. [lepruon
[I0JIypacIajia aTOMHBIX sSIAEP.

SnepHble peakuuu. 3aKOHbI COXPAHEHUS 3apsI0BOI0 U MAaCCOBOTO YHCENl. DHEPIHUs
CBSI3U aTOMHBIX sifiep. CBsi3b Macchl M SHepruu. Peakuuu cuHTE3a U JACICHUS SIEP.
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Nctounuku 3Heprun CorHIA U 3BE3/I.
SAnepHas »Hepretuka. JIeHCTBUS paJIMOAKTHBHBIX HW3JIYUYCHUH Ha JKHUBBIE
OPTaHU3MBI.

Jlemoncmpayuu
CrexTpbl U3Ty4YEeHUS U TOTJIOIMICHUSI.
CnekTphl pa3auyHbIX Ta30B.
CnekTp Bogopoa.
Habmonenue TpekoB B kamepe Bunbcona.
Pabora cuéTurika HOHU3UPYIOIMKNX U3TYICHUH.
Perucrpanus uzmydeHus: IpUPOIHBIX MUHEPAJIOB U TPOIYKTOB.

Jlabopamophvie pabomwl u onvlmol

HaGnronenue CrutoniHbIX ¥ IMHEWYAThIX CIIEKTPOB H3TYUCHUS.

UccnenoBanue TpEeKOB: M3MEPEHHE SHEPTUU YACTHIIBI IO TOPMO3HOMY IIyTH
(mo pororpadusam).

N3mepenne paaroakTUBHOTO (OHA.

IHoBTOPHUTEIBLHO-0000IHAK NN MOTYJIb

[ToBTOpUTENHEHO-00001IAIOMINKA MOYb TPEIHA3HAUYEH JIJIi CUCTEMATU3AlMU U
00001IeHUS] TIPEIMETHOTO COJICPKAHUS W OMbITa JAEATEIbHOCTH, MPUOOPETEHHOTO
NpU M3YYEHUU BCErO Kypca (PU3MKHA, a TaKXKe ISl MOATOTOBKM K OCHOBHOMY
roCyJIapCTBEHHOMY 3K3aMeHY 10 (PU3UKe J1J1s1 00yUaroIIuXCsl, BRIOPABIIUX ATOT YUeOHBIN
npeaMer.

[Ipy w3yyeHUM JOaHHOTO MOJYJSI PEATU3YIOTCS U CHUCTEMATU3UPYIOTCS BUJIBI
NESATEILHOCTH, HAa OCHOBE KOTOPBIX OOECIEYMBAETCS JOCTHUKEHUE TPEIMETHBIX H
METanpeIMETHBIX MJIAHUPYEMBIX pE3YyIbTATOB oOy4eHwus, dbopmupyeTcs
€CTECTBEHHO-HAYyYHAasl TPaMOTHOCTb: OCBOEHHME HAYyYHBIX METOJOB HCCIIECIOBAHUS
SBJICHUW MPUPOBI U TEXHUKH, OBJIAJICHUE YMEHUIAMHU OOBSCHATH (DU3NUYECKUE SBICHUS,

MPUMEHSS] TOJYYCHHBIE 3HAHUA, pElIaTh 3aJadyd, B TOM YHCJIE KAYE€CTBCHHBIE H
DKCIIEPUMEHTAJIBHBIE.

[IpruHIMIIHAIBHO AEATENBHOCTHBIN XapaKkTep JAaHHOIO pa3esia peaanus3yercs 3a CUET
TOT0, YTO O0YYAIOITUECS BBIMOJHSIIOT 3a1aHUsI, B KOTOPBIX UM MpE/IIaraeTcs:

Ha OCHOBE MOJIYYEHHBIX 3HAHUM pacro3HaBaTh U HAyYHO OOBSICHATH (pU3NUecKue
SBJICHHS B OKPY’KAIOLIEW TPUPOAE U ITOBCEAHEBHOM KU3HU;

UCIIOJIb30BaTh HAYYHBIC METOIbI UCCIICIOBAHUS (DU3NUYECKUX SBJICHUMN, B TOM YHCIIC
JUTISL IPOBEPKH THIIOTE3 U MIOJIYUYECHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSICHSATh Hay4YHbIE OCHOBBI HaMOOJIee BaXHBIX JOCTIKEHUH COBPEMEHHBIX
TEXHOJIOTUM, HampuMep, MPAKTUYECKOTO0 MCIOJIb30BAHUS PAa3JIUYHBIX HCTOYHUKOB
DHEPrMM Ha OCHOBE 3aKOHA IPEBPALICHHUS W COXPAHEHUsS BCEX HM3BECTHBIX BHUJIOB
DHEPIUH.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMUBI 110 ®PU3UKE
HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA30OBAHUA
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N3yuenue ¢u3nku Ha ypOBHE OCHOBHOTO OOIIEro o0Opa3oBaHMs HAMpPaBICHO
Ha JIOCTMXKEHHUE JIMYHOCTHBIX, METANpPEIMETHBIX WU MPEIMETHBIX 00pa3oBaTEIbHBIX
pe3ynbTaToB.

JIMYHOCTHBIE PE3YJbTATBI

B pesynbrare u3yudeHus (PU3MKH HAa yYpOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs
y oOyyaromierocs 0y1yT cpopMHUpPOBaHBI CAEAYIOMINE TUYHOCTHBIE PE3YIbTaThl B YACTH:

1) naTPHOTHYECKOTO BOCTIMTAHMS:

IPOSIBJICHUE MHTEpEca K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHUHCKOMN
(bu3NYeCcKOi HayKH;

[IEHHOCTHOE OTHOIIIEHUE K IOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3HUKOB,

2) rPasKAaHCKOr0 U TyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMA:

TOTOBHOCTh K AaKTMBHOMY YYacTHIO B OOCYKIEHUU OOIECTBEHHO-3HAUYMMBIX
U DTUYECKUX TMpOoOJEeM, CBS3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTHKEHUMN
bu3uKy;

OCO3HaHHUE BAXKHOCTU MOPAJIbHO-3TUYECKHUX MPUHIIMIIOB B AESTEIIBHOCTU YUYEHOTO;

3) 3CTETHYECKOr0 BOCIIUTAHUS:
BOCIIPUATHE DCTETHYECKUX KAdyeCTB (DM3MUYECCKONM HAayKH: €€ TapMOHHYHOIO
IIOCTPOEHHSI, CTPOTOCTH, TOYHOCTH, JIAKOHHYHOCTH;

4) IEeHHOCTH HAYYHOT'0 MO3HAHUSI:

OCO3HAHHE LIEHHOCTH (PU3MYECKONM HAYKH KaK MOIIHOIO MHCTPYMEHTA MO3HAHMS
MHPA, OCHOBBI Pa3BUTHUsI TEXHOJIOTHUM, BaXKHENIIEH COCTABIAIOILEH KYIbTYPHI;

pa3BUTHE HAy4YHOW JIIOOO3HATENBHOCTH, WHTEpeca K HCCIEN0BATEIbCKON
JESTENBHOCTH;

5) hopMupoBaHUsI KYJIbTYPbI 3I0POBbSI 1 SMOIMOHAJILHOIO 0J1ATOTIOTYYHSI:
OCO3HaHWE IIEHHOCTM Oe3omacHOro oOpa3a JKM3HM B  COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXKHOCTH MPaBHJI OE30MACHOTO TOBEJCHHS Ha TPAHCIIOPTE,
Ha JIOpPOrax, ¢ MIEKTPUUECKUM U TETUIOBBIM 000pYAOBAaHUEM B JIOMAITHUX YCIOBUSIX;
c(hOpMHUPOBAHHOCTh HaBbIKa pedIeKCHH, MPU3HAHUE CBOETO IMpaBa Ha OUIMOKY U
TaKOTO K€ MpaBa y JIPyroro 4eaoBeKa;

6) TPy10BOT0 BOCIIMTAHUS:

aKTUBHOE Y4YacTHE€ B PEIICHUW MpPaKTUUYEeCKuX 3a7ad (B pamMKax CeMbH,
0o0pa3oBaTeNbHONM OpraHu3allud, TOpoja, Kpas) TEXHOJOTHMUYECKOW U COLMaIbHOM
HaIpPaBJICHHOCTH, TPEOYIOIINUX B TOM YUCTIe U (PU3NYECKUX 3HAHUI;

HMHTEpeC K MPAKTUYECKOMY U3YUEHUIO MPOodeCcCuil, CBI3aHHBIX C PUBUKOM;
7) 3K0JI0OTHYeCKOT0 BOCTIMTAHMS:

OpHEHTAaIMS Ha NMpUMEHeHne (U3NYECKUX 3HAHUU IS pErIeHUs 3a71ad B 00J1acTH
OKPYXaroUEH Cpe/ibl, INITAHUPOBAHUS ITOCTYIIKOB U OLIEHKH UX BO3MOKHBIX MOCIIECICTBUN
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JUISL OKPY’KAIOIIEN CPEbI;
OCO3HAHME TJI00ATBLHOTO XapaKTepa SIKOJOTHUECKUX MPOOJIEM U TTyTeH UX PEIICHHUS;

8) aganTanuu K N3MEeHS IIIMMCS YCJTOBHSM CONMAIBLHOW M TPUPOIHOM Cpebl:

NOTPEOHOCTh BO B3aMMOJICHCTBUM TPH BBHIMOJHCHUH WCCIICIOBAaHUN M MPOCKTOB
(bu3HYECKON HAMIPABICHHOCTH, OTKPBITOCT OTBITY ¥ 3HAHUSM JPYTHUX;

TIOBBIIIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JESITeIbHOCTD;

NoTpeOHOCTH B JOPMUPOBAHNHU HOBBIX 3HAHHM, B TOM YHCIIe (OPMYITHpPOBATH UIIEH,
TIOHSTHS, TUTIOTE3BI O (PU3UIECKUX 0OBEKTaX U SBICHUSX;

OCO3HaHWE NEePUIIMTOB COOCTBEHHBIX 3HAHWW W KOMIIETEHTHOCTEW B 00JacTH
bu3uKy;

IUTAHUPOBAHUE CBOETO Pa3BUTHUSL B NMPUOOPETEHUU HOBBIX (PUINYECKUX 3HAHUM;

CTpPEMJICHHE aHATU3UPOBATh U BBISBISTH B3AMMOCBSI3U MPUPOJIbI, 00IIECTBA U
HPKOHOMHKH, B TOM YHCJIE C UCIIOIh30BaHNEM (PH3NUCCKUX 3HAHUI;

OIICHKA CBOMX JICUCTBHM C YIETOM BIUSHHUS Ha OKPYKAIOIIYIO CPEIY, BO3MOKHBIX
IJI00QJIBHBIX MTOCIEICTBHIMA.

METAINIPEIMETHBIE PE3YJIbTATDI

B pesynbpTaTe OCBOCHHS MpOTrpaMMbl MO (U3WKE HA YPOBHE OCHOBHOTO OOIIETO
obpazoBanusi 'y  oOygaromerocs  OyayT  chOpMHUPOBaHbI  MeETaNpeIMETHBIC
pe3yJbTaThl, BKIIOYAIOIIME I103HABATEIIbHBIC YHUBEpPCAJIbHBIC YyYeOHBIC JCHCTBHS,
KOMMYHHMKATHBHBIC YHUBEpPCAJIbHBIC YUeOHBIC ICHCTBHUS, PETYISATHBHBIC YHUBEPCAITBHBIC
y4eOHbBIC ICHCTBUS.

Ilo3HaBaTesbHbIe YHUBEpPCAJbHbIE Y4eOHbIE JeCTBUS
ba3zoBble 1oruyeckue 1eHCTBUA:

BBISIBJISITH M XapaKTepU30BaTh CYIICCTBEHHBIE MPU3HAKH OOBEKTOB (SBIICHU);

YCTaHaBIIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(PUKALINN, OCHOBAHHUS
JUTs1 000OIIIEHUSI U CPABHEHMUS;

BBISIBIISITh 3aKOHOMEPHOCTH ¥ IIPOTHUBOPEYHS B pacCMaTPUBAEMbIX (aKTaxX, JTaHHBIX
Y HAOJTIOICHUSIX, OTHOCSIIIUXCS K (PU3MUECKUM SIBJICHUSIM;

BBISIBJISATh TIPHYMHHO-CIIC/ICTBEHHBIC CBSI3HM NP M3YYCHUN (PU3NYECKHUX SBJICHUHN U
MPOIIECCOB, JENaTh BBIBOJBI C HCIIOJIH30BAHUEM JICTYKTUBHBIX M HHIYKTHBHBIX
YMO3aKJTFOUEeHUH, BBIIBUTATh TUTIOTE3bI O B3AMMOCBS3SIX (DU3MUECKUX BEIINYHH,

CaMOCTOSTENIbHO BBIOMpATh CHOCO0 peleHus ydeOHOM (u3MuecKol 3amaydu
(cpaBHEHUE HECKOJIBKUX BApUAHTOB pEIlIeHNs, BEIOOp Hanbosee MOIX0SIIETo ¢ y4ETOM
CaMOCTOSITENIbHO BBIJICJICHHBIX KpUTepueB).bazoBbie uccienoBaTenbCcKue AUCTBUA:

UCTIONb30BaTh BOMPOCHl KaK HCCIENOBATENbCKUI HHCTPYMEHT TIO3HAHWS,

OPOBOAUTH IO CAMOCTOATEIBHO COCTABICHHOMY IUIAHY OTBIT, HECIOXHBIN
bU3NYEeCKUil OKCIEPUMEHT, HEOOJBbIIOe UCCIAEAOBaHNEe (DUINISCKOTO SIBICHUS;

OLIEHMBATh HA IPUMEHUMOCTb U IOCTOBEPHOCTH HH(OPMAILIUIO, TOTYYEHHYIO B XO/1€
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MCCJIEIOBAHUS UJTU DKCTIEPUMEHTA;
CaMOCTOSATENbHO (GOPMYIUPOBATH OOOOIIEHUST W BBIBOABI 10 pe3yibTaTam
MIPOBENEHHOTO HAOIIOACHUS, OTIBITA, MCCIICIOBAHNUS,
MIPOTHO3WPOBATh BO3MOXKHOE JaybHEWINEe pa3BUTHE (U3HUECKUX IPOIECCOB,
a TakKe BBIIBUTAaTh NPEANOJOKEHHUS OO0 HMX pa3BUTUM B HOBBIX YCJIOBHUSIX U
KOHTEKCTax.

Pa6ora c undopmanmueii:

OPUMEHATh pa3jM4YHblE METOJbl, WHCTPYMEHTbl W 3allpoChl IpPU TIOUCKE
U 0TOOpe MHPOpPMALUMU WM JaHHBIX C YYETOM IpPENIOKEHHOW ydeOHOH (usmueckoin
3a]1a4i;

aHAJIM3UPOBaTh, CHUCTEMATU3UPOBATh W  UHTEPIPETHPOBATH  HHPOPMAIIIO
Pa3IMYHBIX BUAOB U (OPM IpEICTAaBICHMS;

CaMOCTOATENIbHO BBIOMPAaTh ONTUMAIBHYIO (POpMY MpeAcTaBiIeHHUs] HHPOpMALUU U
WUIIOCTPUPOBATh pEIIAEMbIE 3aJa4d HECIIOKHBIMM CXEMaMH, JAHarpaMMaMy, HWHOMN
rpaduKoil ¥ uX KOMOUHALIUSIMU.

KoMMyHUKaTHBHBIC YHUBEpPCAJIbHbIE Y4eOHbIE NCCTBHS:

B XOJi¢ OOCYXJCHHUsI Yy4eOHOTO MaTepuaia, pe3yibTaTOB J1a0OpaTOPHBIX padoT
U TIPOCKTOB 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYXJaeMOl TeMbl U BBICKA3bIBAThH
ujeu, HaleJCHHbIE Ha pEIIeHHE 3a7aud M TOJJEep)KaHHe OJiarokenaTeaIbHOCTH
OOIICHUS,

COTIOCTABJISAITb CBOU CYXJICHHUS C CYXACHUSMH JPYTMX YYaCTHUKOB JHAJIOra,
00Hapy»KMBaTh Pa3Inuue U CXOJACTBO MO3UIIUIA;

BBIpaKaTh CBOIO TOUKY 3PEHUSI B YCTHBIX U MUChbMEHHBIX TEKCTaX;

MyOJIMYHO TPEJCTaBIATh PE3YJbTaThl BBIMOJHEHHOTO (DU3UYECKOrO  OIbITa
(9KCIIepUMEHTa, UCCIEA0BaHUs, IPOEKTA).

MMOHKUMATh U UCTIOB30BaTh MPEUMYIIIECTBA KOMaHHON U MHIUBUAYAJILHOU PabOThI
IIPU PEIIEHUN KOHKPETHOU (pU3ndecKoil mpoOieMbl;

IPUHUMATh LIEJM COBMECTHOM IEITEIbHOCTH, OPraHU30BbIBATh JICHMCTBUS MO €€
JOCTUKEHHUIO: pacipeaessiTh PO, 00CYXKIaTh MPOIECCHl U Pe3ylbTaThl COBMECTHOM
paboThl, 0000111aTh MHEHHUSI HECKOJIBKUX JIIOJICH;

BBITIOJTHSITH CBOKO YacTh paOOThI, IOCTUTAsl KAUECTBEHHOI'O pe3yJibTara 1o CBOEMY
HaIPaBJICHUIO U KOOPAUHUPYS CBOU JEUCTBUS C APYTUMH UJICHAMH KOMaH/IbI;

OIICHMBATh KAauyeCTBO CBOEr0 BKJIaJa B OOMUNA MPOMYKT IO KPUTEPHUSIM,
CaMOCTOSITENIbHO C(OPMYJTMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBHUS.

PeryasiTuBHbIe YHHMBEpPCAJIbHbIC Y4eOHbIE JEeHCTBUS
Camoopranusamnus:

BBISIBIISITh NIPOOJEMbl B KU3HEHHBIX M Y4YEOHBIX CHUTyalUsiX, TpPeOyOIIUX
TUTsl petieHust (PU3nIecKrux 3HAHUM;

OPUEHTHUPOBATHCS B PA3IUYHBIX MOAXOAAX MPUHSITHS PEIICHUN (MHAUBUAYAJIbHOE,
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NPUHATHUE PELLICHUS B TPYIIE, MIPUHATUE PEIICHUN TPYIIOoi);

CaMOCTOSITEIIEHO COCTABJISITh QITOPUTM peIIeHUsT (PU3NYECKON 3a/1auu WM TUTaHa
UCCJIEIOBAHUS C YYETOM MMEIONIMXCS PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh MpejiaraéMble BapUaHThl PEIICHHUI;

JieaTh BBIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, 3MOLMOHAIbHBII HHTEJJIEKT:

JaBaTh aJ€KBaTHYIO OLEHKY CUTYallUH U MIpeJiaraTh IUIaH €€ N3MEHEHHS,;

OOBACHATh NPUYMUHBI JOCTHXKEHHS (HEAOCTHUKEHUS) PE3ylbTaTOB IEATEIbHOCTH,
JaBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTh KOPPEKTHUBBI B JI€ATEIBHOCTh (B TOM YHCIE€ B XOJ BBIIOJHEHUS
(uU3MYECKOT0 HCCIENOBaHUS WJIM NPOEKTa) HAa OCHOBE HOBBIX OOCTOSTENBCTB,
MU3MEHUBIIUXCS CUTYallUl, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKILIUX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yibTaTa LIEJIU U YCIOBUSIM.

CTaBUTh ce0d Ha MECTO JAPYroro 4ejJoBeKa B XOJ€ CIopa WIH JHCKYCCHH
Ha HAy4YHYIO TEMY, IOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY IPYroro.

MpU3HaBaTh CBOE MPABO HAa OMIMOKY MpU pemeHur (U3NYECKUX 3a7ad WU
B YTBEPKJICHMSIX HAa HAYYHBIE TEMBI U TAKOE K€ IPABO JAPYTOTO.

INPEAMETHBIE PE3YJIBTATbBI

K koHiy oOyueHus B 7 kJjacce NpeIMETHbIE pe3yibTaThl Ha 0a30BOM YpOBHE
JOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTH Yy 00YUAIOIIUXCS YMEHUIM:

WCTIONB30BaTh MOHATHUS: (U3UYECKHE W XUMHUYECKHUE SIBJICHHS, HaOJIOJICHUE,
SKCIEPUMEHT, MOJENb, TUIOTE3a, €AUHUIIBI (HU3NYECKUX BEJIMYMH, aTOM, MOJICKYJa,
arperaTHble COCTOSIHHMSI BelecTBa (TBEPIIOE, JKUIKOE, Ta3000pa3HOE), MEXaHUYECKOE
JIBI)KCHUE  (paBHOMEpPHOE,  HEpPaBHOMEpPHOE,  NPSIMOJMHEHHOE),  TPaeKTOpHs,
paBHOAeHCTBytomass cuil, Jaedopmarus (ymnpyras, IUIacTHYECKas), HEBECOMOCTb,
COOOIIAIOITUECS COCY/IBI;

paznuyaTth siBieHus (nuddys3us, TEmIOBOe JBIKEHHWE YACTHUI[ BEIIECTBa,
PaBHOMEPHOE JBMKEHHE, HEPABHOMEPHOE BUKCHUE, MHEPLHS, B3AMMOJCUCTBHUE TEIl,
paBHOBECHE TBEPABIX TEN C 3aKPEIUIEHHOW OCBhIO BpAIllCHUs, Meperada IaBJICHUA
TBEPABIMHU TEJIaMH, KUAKOCTIMU M Ta3aMH, aTMOC(EpHOE JaBJICHHE, TUTaBaHUE TeT,
MpEeBpaIleHUs] MEXaHUYECKOM SHEPruu) MO OMHCAHUIO WX XapaKTEPHBIX CBONCTB H
Ha OCHOBE OITBITOB, IEMOHCTPHUPYIOIIUX JTAHHOE (PU3UUECKOE SBIICHUE;

pacrio3HaBaTh MNPOSBICHUE HW3YUYCHHBIX (DU3WYECKUX SIBJICHUUA B OKpPYXKAKOIIEM
MHUpE, B TOM Ynciie PU3NUECKUE IBJICHUSI B IPUPO/IS: TPUMEPHI ABUKEHUSI C PA3TMUHBIMU

CKOPOCTSIMA B >KMBOW M HEKHBOW NPUPOJE, ACHUCTBUE CHUJIbI TPEHUS B NPUPOAEC U
TEXHUKE, BJIUSHUE aTMOC(EPHOTro MaBJICHUS HAa J>KUBOW OpPraHu3M, IUTaBaHUE pBbIO,
pblYaru B TeJ€ 4YEJIOBEKA, MPU ATOM NEPEBOAUTH MPAKTHYECKYIO 3a7auy B y4eOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKN) (PU3UUECKUX SBICHHM;

ONMKCHIBATh HW3YYEHHBbIE CBOMCTBA Tel W (U3UYECKHE SIBJICHUSA, HCHOIb3Ys
dbu3nyeckue BeMMYMHBI (Macca, 00bEM, TUIOTHOCTh BEILIECTBA, BPEMsl, MyTh, CKOPOCTH,
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CpeaHss CKOPOCTb, CHJIA YIIPYTOCTH, CHJIA TSKECTH, BEC TEla, CUJIA TPEHUS, JABIICHUE
(TBEpIOTO TeENa, KUIAKOCTH, rasa), BBITAJKHUBAIOIIAs CHJIa, MEXaHW4YecKas pabora,
MOIIHOCTb, TUIEYO CHJIBI, MOMEHT CHJIbI, KO3(QQUIMEHT TOJE3HOTO JEHCTBUS
MEXaHU3MOB, KMHETUYECKAas] U NOTCHLMAJIbHAS SHEPrus), NPU ONHCAHUHM IMPABUIIBHO
TpPakTOBaTh (U3UUECKUI CMBICT UCTIONB3YEMBIX BEJIMYHMH, UX 0003HAUCHUS U €IUHUIIBI
bu3nyecKuX BEIWYHMH, HAXOAUTHh (DOPMYIBI, CBS3BIBAIOIIUE JAHHYIO (PHU3NYECKYIO
BEJIMYMHY C JIPYyTUMU BEIUYMHAMHU, CTPOUTH TIpapUKU HU3YYEHHBIX 3aBHCHUMOCTEH
(bu3MYEeCKUX BEJIMYUH;

XapaKTepHU30BaTh CBOMCTBA Tell, (U3UUYECKHUE SBJICHHUS MU MPOILIECCHI, HCHOIb3YS
npaBuia CIOXKEHHs cuil (BIOJIb OJHOW MpsiMoi), 3akoH ['yka, 3akon Ilackans, 3akoH
Apxumena, TpaBUiIO paBHOBECHS pbrdara (0710Ka), «3010TOE MPABUIIO» MEXAHUKH, 3aKOH
COXpaHEHUsI MEXAaHWYECKOW HSHEPruu, MpPU ITOM JIaBaTh CIIOBECHYIO (DOPMYIHUPOBKY
3aKOHA W 3alIMChIBATh €70 MaTEMaTHYECKOE BBIPAKEHHUE;

OOBACHATH (PU3MYECKHE SIBJIICHUS, NPOLECCHl U CBOMCTBA TEJ, B TOM YHCIE H
B KOHTEKCTE€ CHUTyalluld MPaKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa:  BBISBIATH
MPUYUHHO-CJIEICTBEHHBIE CBS3M, CTPOUTh OOBACHEHHWE M3 1-2 JOrMYecKWx IIaroB
¢ onopoi Ha 1—2 M3y4eHHBIX CBOMCTBA (PU3UYECKUX SBJICHUM, PU3MUECKUX 3aKOHA HIIU
3aKOHOMEPHOCTH;

pemarh pacu€THeie 3amaud B 1-2 neHCTBHUS, UCHOJIB3YS 3aKOHBI U (OPMYIIBI,
CBs3bIBarONIMEe GU3MUECKUE BEIMYUHBI: HA OCHOBE aHAIM3a yCIOBUSA 3a/1a4y 3allUChIBATh
KpaTKOe YCJIOBUE, MOJICTABIATh (DU3NUYECKUE BEIUYHMHBI B (OPMYJIbl U TPOBOJIUTH
pacy€Thl, HAXOIUTh CIPABOYHBIC TAHHBIE, HEOOXOAUMBIE JIJISl PEIICHHS 3a/1a4, OIIEHUBATh
PEATUCTUYHOCTD MOJIYICHHON (PU3NYECKON BETUUMHBL

pacno3HaBath MPOOJIEMbI, KOTOPhIE MOXKHO PEIIUTh MPU MOMOIM (HU3UIECKUX
METOJOB, B OIKMCAaHWUU HCCIEIOBAHUSA BBIICIATh NPOBEPSIEMOE MPEAIIOIOKEHHUE
(rumoTesy), pa3inyaTh U UHTEPIPETUPOBATH MOTYUEHHBIN PE3yNIbTaT, HAXOIUTh OIITMOKH
B XOJI€ OIbITA, JAeJaTh BEIBOJBI MO €0 pe3ysibTaTaM;

MPOBOJIUTH OMBITHI MO HAOTIOJECHUIO (PU3HUECKUX SIBICHUN WM (PU3MYECKHUX
CBOMCTB Ted: (OPMYJIMPOBATH NIPOBEPSEMBIE MPEAINOJIOKEHUSI, COOUPaTh YCTAHOBKY
U3 MPEII0AKEHHOTO 000PYAOBaHUS, 3aMMCHIBATH X0/ OMbITA U (POPMYJIHPOBATH BHIBOBL;

BBITIOJIHATD MPSMbIE U3MEPEHUSI PACCTOSIHUSA, BPEMEHH, MacChl Tesa, 00bEMa, CHIIbI
U TEMIIepaTyphl C MCIOIb30BAHUEM aHAJIOTOBBIX U HUQPPOBBIX MPUOOPOB, 3aMUCHIBATH
MOKa3aHus MpUOOPOB € yUETOM 3a]aHHOM aO0COTIOTHOM MOTPEIIHOCTH U3MEPEHUH;

MIPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTH OJHOU (PU3UUYECKON BEJIMYMHBI OT APYTron
C UCTIOJIb30BAHUEM MPSMBIX U3MEPEHUN (3aBUCUMOCTH TyTH PABHOMEPHO JIBHKYIIETOCS

TeJla OT BPEMEHU JBWXCHUS Te€JIa, CUJIbl TPEHUS CKOJIbKEHHS OT Beca Teja, KauecTBa
00pabOTKM TIOBEPXHOCTEH TEN H HE3aBUCHUMOCTA CHJIBI TPEHUS OT IUIOMIATU
CONPUKOCHOBEHHUS TEJ, CUJIbl YIPYTOCTU OT YJIMHEHUS IPYKHUHBI, BBITAIKABAIOIICH
CUJIBI OT 00BEMa TOTPYKEHHOM YacTH Tejla M OT IUIOTHOCTH JKHAKOCTH, €€
HE3aBUCUMOCTH OT IJIOTHOCTH T€Jia, OT TIIYOWHBI, Ha KOTOPYIO MOTPY>KEHO TEJI0, YCIOBUI
IJIaBaHUsl TeJ, YCIOBUM paBHOBECHS phluara u OJIOKOB, y4acTBOBaTh B IJIAHUPOBAHUU
y4eOHOTO WCCIIEIOBAaHUsA, COOMpaTh YCTAHOBKY W BBITIOJNHITH W3MEPCHHS, CICHys
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OpeIIOKEHHOMY IUIaHy, (UKCHUpOBaTh peE3yNbTaThl MOJYYEHHOW 3aBHCHUMOCTH
(¢u3nYECKUX BEJIWYUH B BUJE NPEUIOKEHHBIX Ta0IMIl U TpaUKOB, AENaTh BBIBOJbI
10 pe3yJbTaTaM HCCIIEIOBAHUS;

IPOBOJIUTH KOCBEHHbIE M3MEPEHMsI (PU3NYECKUX BEIUYUH (IJIOTHOCTH BELIECTBA
KUIKOCTH W TBEPHOrO Tejla, CHJIA TPEHUS CKOJIBKEHHS, JaBICHHE BO31yXa,
BBITAJIKMBAIOLAs CUJIa, AEHCTBYIOIIAS HA TOTPYKEHHOE B )KUAKOCTD TEN0, KOAP(HULUEHT
MOJIE3HOTO JAEHCTBUS MPOCTBIX MEXAHU3MOB), CIIELys PEII0KEHHON HHCTPYKIIUU: TIPU
BBIIIOJIHEHUH HM3MEPEHUN COOMpPATh 3KCIEPUMEHTAIbHYI0 YCTAHOBKY W BBIYUCIATH
3HaYEHUE UCKOMOI BEJIMYUHBL;

coOMroaTh MpaBuUja TEXHUKH O€30MacHOCTH Npu padboTe ¢ JTabopaTopHBIM
000pyI0BaHUEM;

YKa3bIBaTh TMPUHIUIBI JCUCTBUSA MPHOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, AUHAMOMETpP, COOOLIAIOIMIMECS COCYAbl, OapOMETp, pblyar, MOJABHKHBIN U
HEMNOJBUKHBIN OJIOK, HAKJIOHHAS MJIOCKOCTB;

XapaKTepU30BaTh NPUHIUIBI JACHCTBUS HU3YYEHHBIX NPUOOPOB U TEXHUYECKUX
YCTPOMCTB € OMOpoH Ha HMX omucaHus (B TOM 4HCIE: MOJUIMITHUKH, YCTPOMCTBO
BOJOIPOBO/IA, THAPABINYECKUA IPECC, MAHOMETP, BBICOTOMEp, MOPUIHEBOM HAcoc,
apeoMeTp), UCIONIb3Yys 3HAHMSI O CBOMCTBAX (PU3MYECKUX SIBICHUHM U HEOOXOAMMBIE
(u3nYecKue 3aKOHbI U 3aKOHOMEPHOCTH;

MPUBOANTH TMPUMEPHl (HAXOAUTh HHGOPMALMIO O MpUMEpax) NPAKTUYECKOTO
UCIOJIb30BaHUsl (PU3MUECKUX 3HAHWM B MOBCEAHEBHOM JKU3HU JUIsi oOecredeHus
O0e3omacHOCTH Mpu oOpamieHMH ¢ NOpubopaMM M TEXHUYECKUMH YCTPOWCTBAMH,
COXpPaHEHUS 3710POBbs U COOJIIOJICHUS] HOPM HKOJIOTUYECKOT0 MMOBEJCHUS B OKPYKaroIien
cpeze;

OCYUIECTBJISATh OTOOP HMCTOYHUKOB HH(popmanuu B MHTEepHETE B COOTBETCTBUU
C 3aJJaHHBIM [IOUCKOBBIM 3aIIPOCOM, HA OCHOBE NMEIOIIMXCS 3HAHUI U ITyTEM CpaBHEHUS
Pa3IMYHBIX MUCTOYHHUKOB BBLACIATh HHPOPMALIMIO, KOTOpas ABJISETCS MPOTUBOPEUUBOM
WJTU MOKET OBITh HEJIOCTOBEPHOM;

UCIIOJb30BaTh IPHU  BHIINOJHEHUH YYEOHBIX 3aJaHUi HAYYHO-TIOMYJISPHYIO
IUTEPATypy (U3UYECKOTO COJIEpKaHUs, CIPABOYHBIE MaTepuajbl, PECYpPChl CETH
WUutepuer, Bnaaerb mnpuéMaMu KOHCIIEKTUPOBAHMS  TEKCTa, MpeoOpa3oBaHuUs
nH(pOpMaIKU U3 OJJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHbIE KPATKHE MUCHbMEHHBIE U YCTHBbIE COOOIIEHHUS HA OCHOBE
2—3 UCTOYHUKOB MH(pOpMALK (PU3UUECKOTO COJIEPKaHUs, B TOM YUCJE MyOIMYHO

JieNiaTh KpaTKWe COOOIEHUsT O pe3ysibTaTax MPOEKTOB MM YYEOHBIX HCCIeIOBaHUM,
IPU 3TOM IPAMOTHO MCIMOJIb30BATh M3YYEHHBIM MOHATUHHBIA anmapaT Kypca (pU3HKH,
COIIPOBOK/IATh BBICTYIUICHUE NTPE3CHTALIUEH;

IIPU BBITTOJIHEHUH YYEOHBIX IPOEKTOB U UCCIEA0BAHUM pacipenensiTh 00s3aHHOCTH
B IPYyIIIE€ B COOTBETCTBUH C IOCTABJIECHHBIMHU 3a/1a4aMHU, CJICIUTH 32 BBIIIOJTHEHUEM I1JIaHA
NECHCTBUM, a/IeKBaTHO OLEHUBATh COOCTBEHHBIM BKJIaA B JESATENBHOCTh TIPYIIIIHI,
BBICTPAMBATh KOMMYHUKAaTHBHOE B3aUMOJICHCTBUE, YUUTHIBAsI MHEHUE OKPYKAIOLIUX.
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K koHiy oOyueHus B 8 kjiacce mpeIMeTHbIE pe3yibTaThl Ha 0a30BOM YpOBHE
JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH y 00YHAIOIIUXCSI YMEHUI:

MCIOJI30BaTh MTOHATHS: MACCa U pa3MeEPbl MOJIEKYJI, TETJIOBOE IBUKEHUE ATOMOB U

MOJIEKYJI, arperaTHhIC COCTOSIHHSI BEIIECTBA, KPUCTAIMIECKHUE M aMOpdHBIE Tena,
HACBIIIEHHBIA W HEHACBHIILICHHBIA Map, BIAXKHOCTh BO3/yXa, TeMIEpaTypa, BHYTPECHHSIS
SHEPrusl, TEIUIOBOW JBUTATENb, JIEMEHTAPHBIN 3JIEKTPUUECKUN 3apsil, SIEKTPUUECKOE
1oJie, MPOBOJHUKHU U AUAJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUUYECKUM TOK, MATHUTHOE T10JIE;

paznuyaTh sBJIEHUS (TEIUIOBOE PACIIMPEHUE U CHKATHE, TEIJIoNepeaaya, TEmIoBOe
paBHOBECHE, CMA4YMBaHHWE, KAaNWUISPHBIC SIBJICHUS, WCIAPEHUE, KOHACHCAIIUS,
ILJIABJIEHUE, KpUCTaJIU3als (oTBEepaeBaHue), KUIIEHUE, TerIonepeaayda
(TEenI0MpPOBOIHOCTh, KOHBEKIUSA, U3TYyUCHHE), DJICKTPU3ALMS Tell, B3aUMOJICHCTBUE
3aps0B, NCUCTBUS JIEKTPUUECKOTO TOKA, KOPOTKOE 3aMBbIKAHUE, B3AMMOJICUCTBUE
MAarHuToB, JEHCTBHE MAarHUTHOTO MOJS Ha MPOBOJAHUK C TOKOM, 3JIEKTPOMAarHUTHAs
WHIYKIUSI) TI0 OINUCAHMI0 MX XapaKTEePHbIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3UUECKOE SIBJICHHUE;

pacro3HaBaTh MPOSBICHUE H3YYEHHBIX (PU3MYECKUX SIBJICHUN B OKpYKalollem
MHUpE, B TOM 4ucie (QU3nuecKue SBICHUS B MPUPOJE: MOBEPXHOCTHOE HATXKCHHUE U
KalWUISIPHBIC SIBICHUST B TPUPOJEC, KPUCTALIBI B mpuponae, uzinydeHue ConHua,
3aMep3aHue BOAOEMOB, MOpPCKHE Opu3bl, 00pa30BaHHE POCHI, TyMaHa, WHEs, CHEra,
AIIEKTPUUYECKUE SABJICHUS B aTMOC(]epe, JIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMiiu, apeid MoarcoB, pojib MArHUTHOTO MOJIS JIJIS )KU3HU Ha 3emMJie, MOJSIpHOe
CUSIHME, TpPU DTOM TEPEBOJUTH NPAKTUUECKYH0 3ajadyy B Yy4eOHYIO0, BBIJCTSATH
CYIIIECTBEHHBIEC CBOMCTBA (MPU3HAKU) (PU3UUECKUX SIBJICHUI;

ONUCHIBATh HW3YUYEHHbIC CBOMCTBA Tel M (U3NUECKue SBICHUS, HCIOIb3YS
dbuznyeckre BEIMYMHBI (TeMIlepaTypa, BHYTPEHHsISI DHEPrus, KOJUYECTBO TEIUIOTHI,
yAeNbHas TEIIOEMKOCTh BEIIECTBA, YAENbHAS TEIJIOTA IUIABICHUS, yIEJIbHAS TEIUIOTa
napooOpa3oBaHusl, yAelbHAs TEIJIOTa CropaHusl TOIUIMBA, KOA(POUIMEHT MOJE3HOTrO
JICUCTBHS TEMJIOBOM MAIlIMHBI, OTHOCUTENIbHAS BJIAKHOCTHh BO3yXa, 3JEKTPUUYECKUU
3apsiz, CUIa TOKA, JIEKTPUYECKOE HANIPSKEHUE, CONPOTHUBIIEHUE TPOBOIHUKA, YAECIBHOE
CONPOTHUBJICHUE BEIIECTBA, pad0Ta U MOIIHOCTh AJEKTPUUECKOr0 TOKA), MPU OMUCAHUU
MPAaBWIBHO TPAKTOBAaTh (PU3MYECKUM CMBICI HCIOJIB3YEMbBIX BEIUYHH, 0003HAUCHUS U
CAUHUIIBI  (U3UYECKUX BEJIMYMH, HAXOAUTh (OpMyIbl, CBS3BIBAIOIINE JAHHYIO
(GU3NYECKYI0 BEIMYMHY C JPYTMMH BEJIMYMHAMHU, CTPOUTH TpaduKd H3YyUYECHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEIIMYUMH;

XapaKTepu30BaTh CBOWMCTBA Tel, (PU3MUECKHE SIBJICHUS M TPOLECCHI, HCIOIB3YS
OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOpUM CTPOEHHUSI BEIIECTBA,
MPUHLINI CYNIEPHO3UIIUN TOJIeH (Ha KAaUeCTBEHHOM YPOBHE), 3aKOH COXPAHEHHUS 3apsa,
3akoH OMa mig ydactka nenu, 3akoH [[xoyns—J/IeHna, 3aK0OH COXpaHEHHsI DHEPIuH,
IIPY STOM JIaBaTh CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA M 3aMTUCHIBATH €70 MATEMATHYECKOE
BBIPAKECHUE;

OOBSACHATH (PU3MYECKHE TPOIECCHl U CBOMCTBA TEJ, B TOM YHUCJIE U B KOHTEKCTE
CUTyallud  MPAKTUKO-OPUEHTUPOBAHHOI'O  XapaKTepa:  BBUABIATH  [PUYUHHO-
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CJIEICTBEHHBIE CBSI3U, CTPOUTH O0BACHEHUE U3 1—2 JOrMUeCcKHX II1aroB ¢ onopoit Ha 1-2
U3YYEHHBIX  CBOMCTBa  (DU3MUECKUX  SIBICHHUH, (U3NYECKUX  3aKOHOB WU
3aKOHOMEPHOCTEW;

pemarh pacu€THble 3adauu B 2—3 JEHCTBUS, HCHOJIB3YS 3aKOHBI M (OPMYIIBI,
CBS3BIBAIOIME (PU3NYECKUE BEIIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBHS 3a/1a4M 3allMChIBAaTh
KpPaTKO€ YCJIOBHE, BBISBIATH HEIOCTATOK JAHHBIX U1l PEIICHHs 3a]layd, BbIOMpATh
3aKOHBI U (POPMYIIbI, HEOOXOAUMBIE JIJIs €€ PEIIECHNUs, IPOBOIUTh PaCUETHI M CPABHUBATh
MOJIyYEHHOE 3HaUEHUE (PU3NYECKON BETMUMHBI C U3BECTHBIMU JAHHBIMU;

pacrno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXKHO PEHIUTh MPH MOMOIIU (U3UUYECKUX
METOJIOB,  HWCIIOJIb3ysl ~ ONHCAHWE  HCCIECJOBAHMs,  BBUIEIATH  MPOBEPSIEMOE
NPEANOJIOKEHNE, OLCHMBATh MPaBUIBHOCTh MOPSAAKAa IPOBEACHHS HCCIEIOBaHNUA,
JIeNaTh BBIBOJBI,

IPOBOJUTH ONBITHI MO HAOMIOACHUIO (PU3MUYECKUX SIBICHUM WIM (PU3NUECKUX
CBOMCTB TeJ (KanWJUIIPHBIE SIBJICHUS, 3aBUCUMOCTb JABJIEHUS BO3/lyXa OT €ro o0béMma,
TEMIIEpaTypbl, CKOPOCTH IIPOLIECCA OCTHIBAHMS M HAIPEBAHMS IIPU U3IYyYEHUU OT IBETa
U3Nydame  (MOrolanie) MOBEPXHOCTH, CKOPOCTh  HUCHApPEHUs  BOJBI
OT TEMIEpPaTypbl XUIAKOCTH W IUIOWAAM €€ TMOBEPXHOCTH, SJEKTpU3ALMS Tel U
B3aUMOJICUCTBUE AIIEKTPUUECKUX 3apsA0B, B3aHMMOJCHCTBHE MOCTOSHHBIX MarHWTOB,
BU3YyaJIM3allsl MarHUTHBIX MOJIEH NOCTOSHHBIX MarHUTOB, AEHCTBUS MarHUTHOTO MOJIS
Ha TNPOBOJAHMK C TOKOM, CBOMCTBA 3JIEKTPOMArHMWTa, CBOMCTBA 3JIEKTPOJBUIATEIS
NOCTOSIHHOTO TOKa): (OpMyJIHpOBaTh MPOBEPSEMbIE MPEANOJIOKEHUS, COOUPAThH
YCTaHOBKY U3 MPEI0KEHHOTO 000PYI0BaHUS, ONKUCHIBATH X0 ONbITa U (POPMYIUPOBATH
BBIBO/IbI;

BBINIOJIHATDh MpPSMbIE U3MEPEHHUS TEMIEpPaTypbl, OTHOCUTEIbHOW BIIAKHOCTH
BO3/[yXa, CUJIbl TOKA, HANpPSDKEHUS C HCIOJIb30BAHMEM aHAJIOrOBBIX MNPHOOPOB U
JaTYNKOB (PU3NYECKUX BEJIMYMH, CPABHHUBATh pE3YyJbTaTbl H3MEPEHUH C Y4YETOM
3aIaHHOM aOCOJIFOTHOM MOTPEIIHOCTH;

IPOBOJIUTH UCCIIECIOBAHUE 3aBUCUMOCTH OJTHOW (PU3NYECKON BEIIMYMHBI OT APYTron
C HCIOJB30BAHUEM IPSAMBIX U3MEPEHHH (3aBUCHMOCTH COIPOTHBIICHHS IPOBOJHUKA
OT €ro JUIMHBI, IUIOIIA/IH ITONIEPEYHOI0 CEYEHUS U YAEJIBHOIO CONPOTUBIICHNS BEIIECTBA
IIPOBOJHUKA, CUJIBI TOKA, UAYLIErO Yepe3 NPOBOJHUK, OT HAIPSLDKEHUS HAa IPOBOJHUKE,
UCCJIEIOBAHNUE IIOCJIEA0BATEIBHOIO W MApaJUIEIbHOIO COEIWHEHUN IPOBOJIHUKOB):
IUTAHUPOBATh HCCJIEI0OBAaHUE, COOMPATh YCTAHOBKY M BBIMOJHATH MU3MEPEHUS, CIEIYs

NPEJIOKECHHOMY TUTaHy, (PUKCHPOBATh PE3YJIbTAaThl IMOJIYICHHON 3aBHUCHMOCTH B BHJIC
TaOJIUI] ¥ TpauKOB, JieJaTh BBIBOBI IO Pe3yIbTaTaM MCCIICIOBAHNS,

IPOBOJNUTH KOCBEHHBIC U3MEPCHHS (PU3UUCCKHUX BEIMYMH (yAeTbHAS TEIII0EMKOCTh
BEIIIECTBA, CONMPOTUBIICHUE MPOBOJHUKA, pad0Ta U MOIIHOCThH AJICKTPUYECKOTO TOKA):
IUTAHAPOBAaTh HM3MEPEHHS, COOMpaTh OKCICPUMEHTAIbHYIO YCTAHOBKY, CIICIys
NPEI0KCHHON HHCTPYKIIMHU, ¥ BBIYUCIIATh 3HAYCHUC BEIIMIMHBI;

coOJItoIaTh TpaBWIa TEXHUKH O€30MacHOCTH Mpu paboTe ¢ J1abopaTOpHBIM
obopynoBaHuEM;

XapaKTepU30BaTh MPUHIUIBI JCHCTBUS H3YYCHHBIX MPUOOPOB M TEXHUYECKUX
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YCTPOMCTB C ONOPOM Ha HMX ONUCaHUS (B TOM YHUCJE: CUCTEMA OTOIUIEHUS JIOMOB,
TUTPOMETpP, MapoBas TypOMHA, aMIIEpMETp, BOJBTMETP, CUETUHK JIIEKTPUUYECKON
OHEPrUH, DIEKTPOOCBETUTENbHbIE NPUOOpHI, HAarpeBaTeNbHbIE JIEKTPOIPUOOPHI
(mpuMepsl), SJIEKTPUYECKHE NPEIOXPAHUTENHU, 3JIEKTPOMATHUT, SJIEKTPOJIBUIATEIb
MOCTOSTHHOTO TOKAa), HCIOJb3Yysl 3HAHUs O CBOWMCTBAX (DU3MUECKUX SBICHUH U
HE0O0XO0MbIe (PU3NUECKHE 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTHIE TEXHHUYECKUE YCTPOMCTBA M H3MEPHUTEIBHBIE MPUOOPHI
10 CXE€MaM U CXEMaTUYHBIM PUCYHKaM (>KHJIKOCTHBIA TEPMOMETP, TEPMOC, ICUXPOMETD,
TUTPOMETp, JIBUTaTEIb BHYTPEHHEIO CrOPaHMs, AJIEKTPOCKOI, PEOCTaT), COCTaBIATH
CXEMbI 3JIEKTPUYECKHX LIENEN C IMOCIEeI0BATEIbHBIM U IMMAPALUIEIbHBIM COEAMHEHUEM
AIIEMEHTOB, pa3inyasi yCJIOBHbIE 0003HAUEHUS JIEMEHTOB ANEKTPUUECKUX LIETIEH;

MPUBOANTH TMPUMEPHl (HAXOAWTh HWH(OpPMALMIO O MNpPHUMEpPax) MNPAKTHUYECKOro
UCIIOJIb30BaHUsl (PM3MYECKUX 3HAHMM B TOBCEAHEBHOM JKM3HM JUIsl OOeCrHedeHHUs
0e30macHOCTH NP 00paILEHUH C TPUOOpaMH U TEXHUYECKHUMHU YCTPOMCTBAMU, COXPAHEHUS
37I0POBbS M COOJIOIEHUS] HOPM 3KOJIOIMYECKOTO MOBEACHUS B OKPYXKAIOIIEH CPEAE;

OCYUIECTBJIATh MOUCK HH(OpManuu (¢u3nueckoro cojaepxanusi B VHTepHere,
Ha OCHOBE UMEIOIIMXCS 3HAHUM WM MYTEM CpPaBHEHUS AOMOJIHUTENIBHBIX HCTOYHHKOB
BBIACIATh HH(OpMaALUIO, KOTOpas SBISAETCS MNPOTHBOPEUMBON WM MOXKET OBbITh
HEJIOCTOBEPHOM;

WCIIOJIb30BaTh TIPU  BBINOJIHEHHH YYE€OHBIX 3alaHUid  HAyYHO-TOMYJISIPHYIO
JIUTEPATypy (U3UYECKOTO COJEpKaHMs, CIPABOYHBIE MaTepualbl, PECYpChl CETH
WuTepHer, BiIageTh NOpuéMaMH KOHCIIEKTUPOBAHMS  TEKCTa, MpeoOpa3oBaHUs
nH(pOpMaIKU U3 OJJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

co37aBaTh COOCTBEHHbIE MUCHbMEHHBIE M KPATKHUE YCTHbIE COOOIIEHMs, 00001mas
UH(OPMAIMIO U3 HECKOJIBKUX HMCTOYHUKOB (PU3MYECKOTO COAEpPKAHUSA, B TOM YHCIE
nyOJUYHO  TPENCTaBIATH  pe3yJbTaThl  MPOEKTHOM WM  UCCIEA0BATEIbCKOU
NEeSATEIbHOCTH, MIPU 3TOM IPAMOTHO HMCIOJIb30BaTh MU3YYECHHBIM MOHSATUHHBIA ammapar
Kypca (pU3HMKH, CONPOBOK/JIAaTh BHICTYINICHUE MTPE3CHTALINEH;

OpU BBIIIOJIHEHUU YUYEOHBIX MPOEKTOB M HCCIEAOBAHUN (PU3MUECKHUX IMPOLIECCOB
pacnpenensaTb 00s3aHHOCTU B TPYIE B COOTBETCTBUM C MOCTaBICHHBIMHU 3aJadaMH,
CIEINTHh 3a BBINOJHEHWEM IUIaHa JEHUCTBUA M KOPPEKTUPOBATh €ro, aJeKBATHO
OLICHWBATh  COOCTBEHHBIA  BKJAJ B  JIEATEIbHOCTh  TIPYIIbI, BbICTPAUBATh
KOMMYHHUKAaTHUBHOE B3aUMOICHCTBUE, TIPOSBIISS TOTOBHOCTh pa3peIiaTbh KOH(QIUKTHI.

K xoniy oOyuenuss B 9 kJjacce ImpeIMeTHbIE pe3yibTaTbl Ha 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH y OOYHAIOIIUXCSI YMEHUI:

HCMOJIb30BaTh MOHSATHS: CUCTEMa OTCUYETA, MATEpUAIbHAs TOYKA, TPACKTOPHS,
OTHOCUTEITFHOCTh MEXaHUYECKOTO IBWXKEHUs, aedopManus (ynpyras, MmiacTUdecKas),
TPEHUE, LIEHTPOCTPEMHUTEIIBHOE YCKOPEHUE, HEBECOMOCTD U MEPErPY3KH, LEHTP TIKECTH,
abCOJIIOTHO TBEPJIOE TEJO, LIEHTP TSHKECTH TBEPJOro Telld, paBHOBECHE, MEXAHUUYECKUE
KOJIeOaHMsI U BOJIHBI, 3BYK, HH(PPA3BYK U YIBTPA3BYK, JIEKTPOMArHUTHBIC BOJIHBI, IITKAJIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U 1alIbHO30PKOCTh, CIIEKTPhI UCITYCKaHUS
¥ TOTJIOIIEHUs, anbda-, 6eTa- U raMMa-u3IIydeHus, U30TOIbI, IAEpHAs SHEPTETHKA,;
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paszinyath ABJICHUS (PABHOMEPHOE U HEPABHOMEPHOE MPSMOJIUHEUHOE JBUKEHHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JBUYKEHUE, CBOOOHOE TMaJIEHUE T, pABHOMEPHOE
JIBI)KCHUE TI0 OKPYXKHOCTH, B3aMMOJICUCTBUE TE€J, PEAKTUBHOE JIBIXKCHUE,
Kosie0aTeNIbHOE JBMKCHHE (3aTyxXalolle M BBIHYXKICHHbIE KoJjeOaHWs), PEe30HaHC,
BOJIHOBOE JIBUKEHUE, OTPAKEHUE 3BYKA, IPSAMOJIMHENHOE PACIIPOCTPAHEHUE, OTPAKECHHE
¥ MIPEJIOMIICHUE CBETA, MTOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3sioKeHHe OEIoro cBeTa
B CIEKTP M CJOKEHUE CHEKTPAJIbHBIX IIBETOB, AUCIEPCUS CBETA, €CTECTBEHHAS
PaAMOAKTUBHOCTh, BOBHUKHOBEHUE JTMHENYATOrO CIEKTpa U3TyUYEHUS) IO OMKUCAHUIO X
XapaKTEPHBIX CBOMCTB W Ha OCHOBE OIIBITOB, JIEMOHCTPUPYIOIMIUX JaHHOE (hU3HUECKOE
SBJICHUE;

pacrno3HaBaTh MPOSBICHUE N3YYEHHBIX (PU3MUECKHUX SIBJICHUNA B OKPYKAIOIIEM MUPE
(B TOM uucie Hpu3ndYecKre sIBJICHUS B MIPUPOJIE: MPUIUBBI U OTJIHUBBI, IBHKCHHUE TIJIAHET
ConHeYHOH! CUCTEMBI, PEAKTUBHOE ABUKEHUE KUBBIX OPraHU3MOB, BOCIIPUSTHAE 3BYKOB
KUBOTHBIMH, 3EMJIETPSICEHHE, CEUCMHYECKHE BOJHBI, I[yHaMH, 3XO, I[BETa TeT,
ONTHUYECKUE  SIBJIEHUS B  MpUpoJie, OHOJOTUYECKOe  JEHCTBHE  BHUJIMMOTO,
yIbTPaUOJIECTOBOTO M PEHTTEHOBCKOTO H3JyYeHUM, €CTECTBEHHBIM pPaguOaKTUBHBIN
(G OoH, KOCMUYECKHUE JTYYH, PAAMOAKTUBHOE U3 TyUYCHHUE MPUPOAHBIX MUHEPAJIOB, ACHCTBHE
paIMOAKTUBHBIX M3JyYECHUH HAa OpPraHu3M YEJIOBEKa), IpU HOTOM NEPEBOIUTH
MPAKTUYECKYIO 3aJjadyy B y4e€OHYIO0, BBIACIATH CYIIECTBEHHBIC CBOMCTBa (MpPHU3HAKH)
bu3HYeCcKuX SIBJICHUM;

ONUCHIBATh HW3Y4YEHHbIC CBOMCTBA TeNl W (PU3NUECKUE SIBIICHUS, HCIOIb3YS
dbuznyeckre BEIMYUHBI (CPEHsISE U MTHOBEHHAsi CKOPOCTh Tejia MPU HEPABHOMEPHOM
JIBH>)KCHUU, YCKOPEHHE, MEpPEMEIICHUE, MyTh, YrioBas CKOPOCTh, CWJa TPEHHUs, CUJa
YOPYTrOCTH, CUJIa TSHKECTH, YCKOPEHUE CBOOOJHOTO MaJeHUs, BEC Teia, UMIYJIbC Tena,
UMITYJIBC CHJIBI, MEXaHWYecKass padoTa U MOIIHOCTh, MOTEHIMANbHAS DHEPTUS Tela,
MOAHATOrO HaJ IMOBEPXHOCTHIO 3€MJIM, MOTEHUUAJIbHAS SHEPrUsl CHKATOW MPY>KUHBI,
KHMHETUYECKasi SHEePrus, MojHas MEeXaHW4YecKasi SHeprus, MepUuoJi U 4acToTa KojieOaHuH,
JUIMHA BOJHBI, TPOMKOCTh 3BYyKa W BBICOTAa TOHA, CKOPOCThb CBETa, II0OKAa3aTellb
MPEJIOMIICHUST Cpefbl), MPU OINMUCAHUM TPABWIBHO TPAKTOBATh (PU3MUECKUNA CMBICI
UCIIOJIb3YEMbIX BEIMYMH, 0003HAUEHUS M €IUHUIIBI (PU3HMYECKUX BEJIUYMH, HAXOJUTh
bopMyIIBl, CBS3BIBAIONINE NAHHYIO (U3UYECKYI0 BEIMYHMHY C JIPYTUMU BEIMYMHAMM,
CTPOUTH TPpaPUKU U3YUEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEITUYMH;

XapaKTepu30BaTh CBOMCTBA TeJ, (pU3MUECKHE SBICHHUS W MPOLECCHI, UCIONb3Ys
3aKOH COXPAHEHHWsI SHEPrUH, 3aKOH BCEMUPHOIO TATOTECHUS, NMPUHIUII CYNEPIO3UIUN
CWJI, TPHUHIMI OTHOCHUTENBHOCTH [‘anmunes, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHHUs
VMMITYJIbCA, 3aKOHbI OTPAKCHUS U MPEJIIOMIICHUS CBETA, 3aKOHBI COXPAHEHHUS 3apsI0BOr0
M MacCOBOIO UYHCEN NPU SAEPHBIX pPEAKUUAX, NOPU OTOM JaBaThb CJIOBECHYIO
(bOopMyYIMPOBKY 3aKOHA U 3aITUCHIBATH €r0 MAaTEMATUYECKOE BhIPAKEHUE;

OOBSACHATH (PU3UUECKHE MPOLECCHl U CBOMCTBA TEJ, B TOM YHCIE U B KOHTEKCTE
CUTyallud  MPAKTUKO-OPHUEHTUPOBAHHOIO  XapaKTEpa:  BBIABIATH  MPUYUHHO-
CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTMYECKUX I111aroB ¢ Onopou Ha 2—3

U3YYEHHBIX  CBOMCTBa  (DU3MUECKUX  SIBICHUN, (UINYECKUX  3aKOHOB WU
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3aKOHOMEPHOCTEN;

pemiath pacuéTHble 3amadd (OMHUpAIOIIUMEecs Ha CHCTeMy Hu3 2—3 ypaBHCHHM),
UCTIONB3YS 3aKOHBI U (DOPMYIBI, CBSI3BIBAIONINE (PU3NUCCKUE BEIWYUHBI HA OCHOBE
aHaNM3a yCIIOBUS 3a7a4d 3aIMMChIBATh KPATKOE YCIOBHE, BBISBISTH HETOCTAIOIINE WITH
U30BITOYHBIC JaHHBIC, BHIOMpATh 3aKOHBI W (OPMYIIbI, HEOOXOAMMBIE ISl PEIICHUs,
IIPOBOUTH PACUETHI M OIICHUBATH PEAUTUCTUIHOCTD MOTYICHHOTO 3HAYCHUS (PHU3NIeCKOi
BEJTUYNHBL;

pacmo3HaBaTh MPOOJIEMBI, KOTOPhIE MOXKHO PEIIUTh MPH TOMOIM (HHU3UIECCKUX
METOJIOB,  WCIIOJIb3Yys  ONHCAaHWE  WCCICIOBAHMs,  BBUICNATH  MPOBEPSIEMOE
NPEIIOJIOKEHNE, OIEHUBATh TMPABUIBHOCTh TIOPSAKA TIPOBEACHHUS HCCIICIOBAHMUS,
JIeaTh BBIBOJIbI, MHTEPIIPETUPOBATH PE3YIbTaThl HAOIIOACHUHN U OIBITOB;

MIPOBOJIUTH OIBITEI TIO HAOMIOMCHUIO (DU3UYCCKUX SBJICHUA WIH (U3HUICCKUX
CBOMCTB Ten (M3y4eHHE BTOPOTO 3aKkoHa HBIOTOHA, 3aKOHA COXpaHEHUS DSHEPTHH,
3aBUCUMOCTB TIepHoJia KosieOaHuil MPY>KUHHOTO MasgTHUKA OT MacChl Tpy3a U KECTKOCTU
NPYXKHWHBI M HE3aBUCHUMOCTH OT AaMIUIMTYABl MAaJbIX KOJCOAHWH, MPSIMOIHMHEHHOE
pacmpoCTpaHEHUE CBETa, Pa3loXKEHHE OEeNoro cCBeTa B CIEKTpP, M3yUYeHHE CBOWCTB
U300paKEHUS B IUIOCKOM 3€pKajie M CBOMCTB M300pa)K€HUs MpeaMeTa B coOMparoiei
JIMH3€E, HaOII0JICHUE CIUIONIHBIX U IMHEWYATBIX CIICKTPOB M3TYUCHUS): CAMOCTOSITEIIEHO
cobupaTh YCTaHOBKY M3 M30BITOYHOTO HAOOpa 000pyI0BaHUS, ONTUCHIBATH XOJT OIBITA U
€ro pe3yJIbTaThl, POPMYIUPOBATH BHIBOIBI;

MIPOBOJIUTH TIPH HEOOXOIUMOCTH CEPHIO MPSMBIX U3MEPECHHM, ONIPENesis CpeaHee
3HAUYCHHE U3MepsSIeMOil BeNWYUHBI ((POKYCHOE pPACCTOSHHE COOMpAIOIIECH JIMH3BI),
000CHOBBIBAThH BBIOOP crioco0a u3MepeHus (M3MEepUTEIHLHOTO MPUOopa);

MIPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTEH (PM3MUECKUX BETMYMH C UCITOTh30BAaHUEM
MPSIMBIX U3MEPEHHM (3aBUCUMOCTD ITyTH OT BPEMEHHU MPU PAaBHOYCKOPEHHOM JABUKEHUU
0e3 HavYabHON CKOPOCTH, Mepuoja KojieOaHWH MaTEMAaTUYECKOTO MAasiTHUKA OT JIJTUHBI
HUTH, 3aBUCHUMOCTH yTJla OTPaXEHUs CBETa OT yIJa MaJeHUs W YIJIa MPEIOMIICHUS
OT yIJia TajieHus): IJIAaHUPOBATh UCCIIEIOBAHNUE, CAMOCTOSITEILHO COOMPaTh YCTAaHOBKY,
(buKCUpOBaTh pPe3yJbTaThl MOJYYEHHON 3aBUCUMOCTH (M3HYECKUX BEJIMYUH B BUJE
TaONHIl ¥ TpaduKOB, JeIaTh BRIBOJIBI IO PE3yJIbTaTaM HCCIICOBAHUS;

MPOBOAUTH KOCBEHHbIE M3MEPEHUs (U3MUECKUX BEIUUYHMH (CPEAHssl CKOPOCTh U
YCKOpPEHHUE Teja MpU PaBHOYCKOPEHHOM JABM)KEHUHU, YCKOPEHUE CBOOOIHOTO MajeHHUS,
HKECTKOCTh TPY>KUHBI, KOAOUIIMEHT TPEHUs CKOJIbKEHUs, MeXaHudeckas padbora u
MOIIHOCTb, YACTOTA U MEPUO]I KOJIeOaHNI MaTeMaTHUYECKOTO U MPY>KUHHOTO MasITHUKOB,
ONTHYECKAs CUJIa COOMpAIOLLEH JIMH3bI, PATMOAKTUBHBIN (DOH): TUIAHUPOBATH U3MEPEHUS,
coOupaTh HSKCHEPUMEHTAIbHYIO YCTAHOBKY U BBINOJHATH HU3MEPEHUs, CIeays
IIPEUVIOKEHHOW MHCTPYKLMHU, BBIYMCIATH 3HAYEHHUE BEIMYMHBI W aHAJIU3UPOBATH
IIOJIy4YE€HHBIE PE3YyJIbTaThl C YYETOM 3aJaHHOU MOTPEIIHOCTH U3MEPEHU;

coOnroaTh MpaBuja TEXHUKM O€30MacHOCTH Npu padoTe ¢ J1abopaTOpHBIM
obopynoBaHUEM;

pa3ianyaTh OCHOBHBIE MPU3HAKU U3YUYEHHBIX (PU3UUECKUX MOJENEN: MaTepraibHas
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TOYKa, aOCOJIIOTHO TBEPJOE TEJIO, TOUYEYHBIM HCTOYHUK CBETa, Jy4, TOHKas JIMH3A,
IIJJaHETapHask MOJIEIb aTOMA, HYKJIOHHAs! MOJEJIb aTOMHOTO S1pa;

XapaKTEepHU30BaTh NPHUHIMUIBI JEHCTBUS HM3YyYEHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOPOM HA UX OMHUCAHUS (B TOM YHUCJE: CIIUIOMETP, AATUUKH MOJTOKEHUS,
pPacCTOSTHUSL U YCKOPEHUs, paKeTa, 3X0JIOT, OUYKH, EPUCKOII, (poToanmnapar, ONTUYECKUE
CBETOBOJBI, CIIEKTPOCKOI, JO3UMETp, Kamepa BunbcoHa), HCHOIB3ysS 3HAHUS
0 CcBOMcTBaxX (PM3MUECKUX SBJIICHUN U HEOOX0AUMbIe (PU3NUECKUE 3aKOHOMEPHOCTH;

UCIIOJI30BaTh CXEMbl M CXEMaTUYHbIE PUCYHKHM W3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTEIBHBIX MPHUOOPOB U TEXHOJIOTUYECKUX MPOIECCOB MPU PEIICHUN
y4eOHO-MPAKTUYECKUX 3a/lay, ONTHUYECKHUE CXEMbI JUIsi TOCTPOEHUs H300paxeHui
B TUIOCKOM 3€pKaJjie U COOMpAroIIen JTUH3E;

NPUBOJUTH TPUMEPHl (HAXOAUTh HHGPOPMALMIO O MPUMEPAX) MPAKTHIECKOTO
UCIIOJIb30BaHUsl (PU3MUECKUX 3HAHUM B IOBCEAHEBHOM JKM3HU JJs OO€CIeYeHMs
Oe3omacHOCTH TMpu oOpamieHMu ¢ NOpuOOpaMu M TEXHUYECKHUMH YCTPOWCTBaMH,
COXPAHEHUS 3710POBbs U COOJIIOJICHHSI HOPM DKOJIOTMYECKOTO TIOBE/ICHUS B OKPY KaIOLIeH
cpene;

OCYUIECTBJIATh IMOUCK HWH(popManmuu Qusnyeckoro conepxkanuss B HHrepHere,
CaMOCTOSITENIbHO (OPMYJIUPYsl TOUCKOBBIM 3alpoC, HAXOAUTh MYTH ONpPEIEICHUs
JIOCTOBEPHOCTH TMOJYYEHHOM WH(GOpPMalMM Ha OCHOBE MMEIOIIMXCS 3HAHUUW W
JOTIOJIHUTENBHBIX NCTOYHUKOB;

UCIOJIb30BaTh TMPU BBINIOJHEHWU Y4YEOHBIX 3aJaHUN  HAYYHO-TIOMYJISIPHYIO
JIUTEPATypy (U3UUYECKOTO COJEpKaHMs, CIPABOYHBIE MaTepuaibl, PECYpChl CETH
WuTepHer, BrnageTs npuéMamMu KOHCIIEKTUPOBAHMS  TEKCTa, MpeoOpa3oBaHUS
nH(pOpMaIKU U3 OJJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

co3/laBaTb COOCTBEHHbIE€ IHCbMEHHbIE U YCTHbIE COOOIIEHHMS Ha OCHOBE
uH(hOpMAIIUU M3 HECKOJbKHUX HCTOYHUKOB (DU3UYECKOTO COACpKaHUSA, ITyOIMYHO
NPEICTABIISATh PE3YyJIbTaThl IPOEKTHON WIIM UCCIIE0BATENbCKON JEATENBHOCTH, IPU ITOM
IPaMOTHO UCIIOJIb30BATh M3YYEHHBIM MOHATUMHBINA aImapar HU3y4aeMoro pasjesna
GU3MKK UM CONPOBOXKAATH BBICTYIUIEHHWE TMpe3eHTaluell ¢ Y4€ToM OCOOEHHOCTEMN
ayJIMTOPUH CBEPCTHUKOB.
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TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
Ne HaunmenoBanue | Komuuec | [Iporpammnoe OCHOBHBIE BH/JIbI JIEATETLHOCTH 00YUYaIOIMUXCs DONeKTpOHHbBIE
I/ | pa3feioB U TEM | TBO coJiep)KaHHe (rucdpoBbIe)
y4eOHOTO 4acoB oOpa3oBaTenbHbIC
npeaMeTa pecypchl
Pazges 1. ®u3uka U ee poJib B IO3HAHMU OKPY/KAIOLIEro MUpPa
1.1 | ®usuka— 2 ®dwuszuka — HayKa O BrisiBnenue pazinuunii M1y GU3MIeCKUMU U bubmuorexa [IOK
HayKao npupoe. SIBaeHust XUMHUYECKAMH TPEBPAICHUASMH. Tgi’;;{/ m.edsoo.ru/7f4
IPUPOLE IPUPOABI. Pacno3naBanue u knaccupukanus uandeckux |-
@u3HYECKUE SIBICHUS: | IBJICHHUI: MEXaHUYECKHX, TEIJIOBBIX,
MEXaHUYECKHUE, AIIEKTPUYECKUX, MATHUTHBIX U CBETOBBIX.
TEIJIOBEIE, Hab6nronenue u onucanue Gu3nyecKux sSBICHUN
AIEKTPUYECKUE,
MarHuTHbBIE, CBETOBBIE,
3BYKOBBIE
1.2 dusnueckue 2 dusnueckue OrnpeneneHue UEeHbI JETCHUS Kb
BEJINYUHBI BEJIUYMHBI. U3MEpPUTENBHOTO Npubopa. 3mepenue
N3mepenne JIMHEWHBIX PAa3MEPOB TEN U
bu3nuecKux ITPOMEKYTKOB BPEMEHM C YYETOM NOTPEITHOCTEN.
BennurH. Ousudeckue | 3mepenue 00bEMa )XUAKOCTH U TBEPIOTO Tea.
puOOpHI. N3mepenne TeMiiepaTyphl IPU OMOLIU
[TorpemHocTh XKUIKOCTHOIO TEPMOMETPA U JAaTUHKA
U3MEpEeHUH TeMIIepaTypbl. BoINoJIHEHNE TBOPUECKHUX
MexnaynaponHas 3aJaHUN TI0 TIOUCKY
cUCTeMa €IMHUI] CIIOCOOOB M3MEPEHUST HEKOTOPBIX (hU3UIECKUX
XapaKTEepUCTHUK, HAITPUMEP, Pa3MEPOB MAJIbIX
00BEKTOB (BOJIOC, MPOBOJIOKA), YIAJEHHBIX
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00BEKTOB, OOJIBIIIUX PACCTOSIHUHN, MaJIbIX
MIPOMEXKYTKOB BpeMeHH. OOCYKIeHHE
npejiaraéMbIX Clloco00B

1.3. | EcrectBenno- |2 Kaxk ¢u3uka u npyrue | BeliBr>keHHE TUIIOTE3, OOBSICHAIOIIMX IPOCTHIE
Hay4YHbIN €CTECTBEHHBIE HAYKH | SIBJIICHHS, HAIIPUMEP: — TOYEMY OCTAHABIIMBAETCS
METOJ M3Yy4aroT IPUPOLY. JBAKYILIEECS
MO3HAHUSA EcTecTBEeHHO-Hay4YHBI | 10 TOPU3OHTAIBHOM OBEPXHOCTH TEJIO;
17§ — MIOYEMY B JKapKYIO MTOTOJy B CBETIION OJEXK/e
METOJI TO3HAHUS: IIPOXJIaiHEN, yeM B TEMHOU. [Ipenoxenne
HaOJII0IeHHE, coco0oB npoBepku runores. [Ipoenenue
IIOCTAaHOBKA WCCJIEIOBAHMS 110 IPOBEPKE KaKOM-
HAy4HOI'0 BOIPOCa, an6o runoressl. [locTpoenue npocrenmmx
BBIJIBJKEHUE TUTIOTE3, | MOAeNel PU3NYECKUX
AKCIIEPUMEHT I10 SIBJICHUH (B BUJI€ PUCYHKOB WUJIM CXEM), HAIIpUMEpP
MIPOBEPKE najieHue MpeaMeTa; IpsMOJIUHEHHOEe
TUIO0TE3, O0OBbSICHEHUE | pACIpOCTPAHEHUE CBETA
Ha0JII01aEMOTO
aBieHus. Onucanue
bu3nYecKux
SIBJIEHUI C TTOMOIIIBIO
Moelen
Wroro no pazgeny 6

Pa3znen 2. [lepBoHayaibHbIE CBEJl

CHHUA 0 CTPOCHHH BCIIIECCTBA

2.1 Ctpoenue
BCIIECTBA

1

CtpoeHue BeliecTna:
aTOMBI U MOJICKYJIBI,
ux

pa3Mepsbl. OMbITHI,
JTOKa3bIBAIOIIIHC
JTUCKPETHOE CTPOCHHE

BCIICCTBA

Habmoienue u MHTEpIpeTalus OnbITOB,
CBUJETENBCTBYIOIINX 00 aTOMHO-MOJIEKYJIIPHOM
CTPOEHHUH BELIECTBA: OMBITHI C PACTBOPEHUEM
pa3IMuHBIX BEIIECTB B Boje. O1eHKa pa3MepoB
aTOMOB M MOJIEKYJI

C UCTIOJIb30BaHueM (pororpaduii, MoTy4eHHbIX Ha
aTOMHOM CUJI0BOM MHKpockorne (ACM) —

bu6mmoreka [JOK
https://m.edsoo.ru/7f4
16194
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nabopaTtopHas padbora no teme: «O1eHKa
JTMaMeTpa aToMa METOJIOM PSIOB

(c ucnonp3oBanueM ororpaduii)y.
OmnpeneneHue pa3MepoB MaJIbIX Tell

2.2 | JIBmxeHue u JIBU>KEHHE YaCTHI] Hab6mronenue u 00bsIcHEHHE OPOYHOBCKOTO
B3aMMO/JICHCTB BemecTBa. CBs3b JBUKCHUS U sIBIICHUS TUPPy3un.
V€ YaCTULL CKOPOCTUIBUKECHUS [IpoBenenme u 00BsICHEHUE OTIBITOB
BEILIECTBA YaCTULL 10 HaOIIOJEHUIO TEIUIOBOTO PACIIUPEHUS Ta30B.
C TEMIIEpATyPOM. [TpoBenenue u 00BICHEHUE ONBITOB 110
bpoyHnoBckoe OOHapyKEHUIO CUJI MOJIEKYJISIPHOTO MPUTSHKEHUS
aBukeHue, Iupy3us. | U OTTAIKUBAHUS
B3aumoneiicteue
YaCTHULL
BEILIECTBA!
MPUTSHKEHUE U
OTTAJIKUBAHUE
2.3 ArperaTHbie ArperaTHele Onucanue (C UCIOIb30BAHUEM MTPOCTHIX
COCTOSIHUSA COCTOSIHUA MO/ieJiell) OCHOBHBIX Pa3Iu4Mil B CTPOCHHUH
BEILIECTBA BEILIECTBA: CTPOCHUE ra3os,

rasos,

JKUIKOCTEU U TBEPIBIX
(KpUCTAIIIMYECKHX )
TEJ.

B3auMocBs3p Mexny
CBOMCTBaMH BEILICCTB
B Pa3HBIX arperaTHbIX
COCTOSIHUSX U UX
ATOMHO-MOJICKYJISIPHO
M

CTPOEHHEM.

XKUJKOCTEN U TBEPABIX Tes. OObSICHEHUE MaJOi
CKUMAEMOCTH KUIAKOCTEN U

TBEPJBIX TEJI, OOJBIION CKUMAEMOCTH Ta30B.
OObsicHeHue coxpaHeHus: GOpMbI TBEPABIX TEN U
TEKy4€eCTH KUAKOCTH. [IpoBeieHre OnbITOB,
JTIOKA3bIBAIOIINX, YTO B TBEPJOM COCTOSIHUU BOJIBI
YaCTHUILIBI HAXOJIATCS B CPEAHEM AAJbIIIE IPYT OT
Jpyra (IIOTHOCTh MEHBIIIE), YEM B JKUIKOM.

VY cTaHOBIIEHUE B3aMMOCBSI3U MEXKTY
OCOOCHHOCTSIMU arperaTHbIX COCTOSIHUM BOJBI U
CYIIIECTBOBaHHEM BOAHBIX opranu3MoB (MC —

29




Ocobennoctu ouosorusi, reorpadusi)
arperaTHbIX
COCTOSIHUM
BOJIBI
Wroro no pazneny 3
Paznen 3. /IBu:xkeHHe M B3aUMOJelicTBHE TeJl
3.1 | Mexanuueckoe |3 Mexanuyeckoe HccnenoBanre paBHOMEPHOTO ABUKEHUS, bubmuorexa [HOK
JIBHDKEHUE JBHYKEHHE. ONPEJIEIIEHHE €T0 IPU3HAKOB. Tgi’gzl m.eds00.1u/7f4
PaBHOMepHOE 1 Hab6nronenue HepaBHOMEPHOTO JBUKEHUS U B
HEPaBHOMEPHOE OTIPEJICJICHHUE €T0 OTINYUI OT paBHOMEPHOTO
JIBIKEHUE. JIBUKEHUS.
Cxopoctb. Cpennsis OrnpeneseHne CKOPOCTH PABHOMEPHOIO
CKOPOCTB MPHU JBIDKEHUS (IapyKa B )KHIKOCTH, MOACIH
HEpPaBHOMEPHOM AIEKTPUYECKOT0 aBTOMOOMIIS U T.11.).
INBWKEHUU. Pacuér Onpenenenue cpeaHen CKOPOCTU CKOJIbKEHHS
IIyTH UBPEMEHU OpyCKa Wy IIapyKa 10 HAaKJIOHHOM IITIOCKOCTH
TIBYDKEHUS Pemenue 3a1a4 Ha onpeeneHne My TH, CKOPOCTH
¥ BpEMEHU PAaBHOMEPHOTO JIBWIKEHUS. AHAIN3
rpauKOB 3aBHCHMOCTH ITyTH H CKOPOCTH
OT BpEMEHU
3.2 Nuepuus, 4 SBneHNne UHEPLIUU. OObsicHEHUE ¥ TIPOTHO3UPOBAHUE SBJICHUIA,
Macca, 3aK0OH UHEPIINH. 0OyCJIOBIIEHHBIX UHEPIUMEH, HATTPUMED, YTO
MJIOTHOCTh B3aumogeiicTBueTen | MPOUCXOAUT MPU TOPMOKEHUU HIIH PE3KOM
KaK IpUYrHA MaHEBpEe aBTOMOOWJIS, TOYeMY HEBO3MOKHO
WU3MCHCHHS CKOPOCTH | MTHOBEHHO MPEKPATUTh ABHKEHUE Ha
JBIDKEHUS Tel. Macca | BEJIOCHUTICICHUIIN CaMOKaTe | T. II.
KakMepa MHepTHOCTH | [IpoBefieHUE M aHAIIU3 OTIBITOB,
tena. [moTHOCTH JEMOHCTPHUPYIOITUX U3MEHEHUE CKOPOCTH
BEIIECTBA. JBIDKEHUS Tejla B pe3yibTaTe JeHCTBHS Ha HETO
CBs13b IJIOTHOCTH C JPYTUX TEJ.
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KOJIMYECTBOM MOJICKYJI
B €UHULIE 00BEMA
BEII[ECTBA

Pemienue 3aa4 Ha onpeieNieHHE Macchl Tela, ero
0o0béMa 1 ioTHOCTH. [IpoBenenue u ananmms
OIIBITOB, IEMOHCTPUPYIOIINX 3aBUCMOCTb
M3MEHEHHUSICKOPOCTH Tella OT €ro MacChl MpH
B3anMOJeiicTBuM Tel. Mi3MepeHne Maccel Tena
Pa3TUYHBIMU CTTIOCOOAMH.

Omnpenenenre MIOTHOCTH TeJa B pe3yJIbTaTe
M3MEPEHHUsI €r0 MacChl U 00bEMA

3.3

Cwnna. Bunper
CHUII

14

Cuna Kak
XapaKTEePUCTHUKA
B3aHUMOJICHCTBUS TEII.
Cuna ynpyroctu u
3akoHI yka.
N3mepenue cuiibl ¢
ITOMOIIILIO
JTUHAMOMETpA.
SIBneHue TATOTCHUS U
cunatsokectu. Cuia
TSOKECTH Ha IPYTHUX
mianerax. Bec tena.
HeBecomocTs.
CrnoxxeHue cuil,
HaIpaBJIEHHBIX 110
OJHOUMIPSMOH.
PaBHOzeMcTBYIOIIAA
CHII.

Cuna tpenus. Tpenue
CKOJIb)KCHHS U TPEHUE
nokosi. Tpenue B
IPUPOJICH TEXHHUKE

N3ydeHne B3auMOACHCTBHS KaK TPUIMHBI
HM3MEHEHMS CKOPOCTH TeJla U €To AedOopMaliiH.
Onrcanue peaibHBIX CUTYAIlUM B3aMOICHCTBUS
TeJI C TOMOIIBIO MOJIeJIeH, B KOTOPBIX BBOIUTCS
MOHSATHE U N300PAKCHHUE CHUITHI.

N3yuenne cunbl ynpyroctu. MccnenoBanue
3aBUCUMOCTH CHJIBI YIIPYTOCTH OT YJTMHCHUS
PE3MHOBOTO IITHYPa WIH MPY>KUHBI (C
MOCTPOCHUEM Tpaduka).

AHanu3 NPpaKTUYECKUX CUTYAIUN, B KOTOPBIX
TIPOSIBIISIETCS IGUCTBUE CHITBI YIIPYTOCTH
(ympyrocTs Ms4a, KpOCCOBOK, BETOK JepeBa
zp.).

AHaM3 cCUTyaIui, CBI3aHHbBIX C SBICHUEM
TATOTEHMUS.

OObsicHeHUE OPOUTATTLHOTO IBM)KCHHUS TUIAHET

C UCIIOJB30BaHUEM SIBJICHHUS TSATOTCHHUS M 3aKOHA
nHepun. MiaMepeHne Beca Tena ¢ IIoMOIIbIO
nruHamoMeTpa. O60CHOBaHHUE 3TOrO crocoda
U3MEpeHUsI. AHAIIN3 U MOJICITUPOBAHUE SIBIICHUS
HEBECOMOCTH.

DKCIEepPUMEHTAIBHOE TIOJTYICHHE ITPABHJIA
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CJIOXKEHUS CUJI, HAIIPABJIICHHBIX BJIOJIb OJJHOU
npsamoil. OnpeneneHue BENMIUHb
PAaBHOJECHUCTBYIOIIECHU CHII.

N3ydeHne cuibl TPEHUS CKOJIBKEHUS U CUIIBI
TPEHUs MOKOSI.

HccenenoBanne 3aBUCUMOCTH CUIIBI TPEHUSAOT
CHUJIBbI TABJICHUS U CBOWCTB TPYLIUXCS
ITOBEPXHOCTEN. AHAIIN3 MPAKTUYECKUX
CUTyalui, B KOTOPBIXIPOSABISETCSA IEHCTBUE
CHJIbI TPEHUS, UCTIONIb3YIOTCS CIIOCOOBI €€
YMEHbILICHUS WINYBEINYEHUs (KaTaHUe Ha
JbIXKaX, KOHbKax, TOPMOXKEHHE aBTOMOOWII,
UCIIOJIb30BaHUeE MTOAIUIUITHUKOB, IUIABAHUE
BOJHBIX JKUBOTHBIXH J11p.). Pemienne 3amau c
UCIIOJIb30BaHUEM (HOPMYJI ISl pacy€Ta CUIIbL
TSPKECTH, CUIIBI

YOPYTOCTH, CUJIbI TPEHHUS

Wtoro no pazneny

21

Pa3znen 4. JlaBjieHue TBEPABIX TeJl, *KUAKOCTEI 1 ra3oB

4.1

JlaBienue.
ITepenaua
JIaBJICHUS
TBEPABIMU
TeJIaMH,
JKUJIKOCTSIMUM
razaMu

3

JaBnenne. CriocoObl
YMCHBIIICHUS

YBCIMYCHUAOABIICHHUA.

JlaBnenue rasa.
3aBUCUMOCTh
JIABJICHUS ra3a OT
00BEMa,
TeMIIepaTyphl.
[lepenaua naBneHus
TBEPABIMU TEJIAMH,
KUJAKOCTSAMU U

AHanu3 1 00bCHEHUE ONBITOB U MPAKTUUYECKUX
CUTYyaIlUii, B KOTOPBIX MPOSBIISIETCS CUIA
TTaBJICHHSI.

ObocHOBaHME CIOCOOOB YMEHBILICHUS U
YBEIUYCHUS JTaBIICHHS.

W3ydeHne 3aBUCUMOCTH JaBJICHUS T'a3a OT
00BbEMa U TeMIepaTyphl.

N3yuenne ocoOeHHOCTEN Tiepeaaun JaBICHUS
TBEPABIMU TEJIAMU, KUIKOCTSIMH U Ta3aMH.
O06ocHOBaHUE PE3YyJbTATOB OIBITOB
0COOCHHOCTSIMH CTPOEHUS BEIIECTBA B TBEPIOM,

bu6nmoreka [JOK
https://m.edsoo.ru/7f4
16194
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razamu.3axkoH Ilackas

KHUJKOM U Ta3000pa3HOM COCTOSIHHSX.
DKCNEpUMEHTAIbHOE JOKA3aTeJIbCTBO 3aKOHA
[Tackand. Pemienue 3a1a4 Ha pacu€T NaBICHUS

TBEPAOTO
Tena
4.2 JlaBieHue 3aBUCUMOCTD HccnenoBanne 3aBUCUMOCTH AaBJICHUS
KUJKOCTH JABJICHUSIAKUJKOCTH OT | )KUJIKOCTUOT ITyOUHBI TOTPYKEHUS U TNIOTHOCTH
[ITyOUHBI. xuakoctu.Habmonenne u o0bsicCHEHUE
[THeBMaTHueckue TUAPOCTATUYECKOTO MapaJoKca Ha OCHOBE
MAaITUHBI. 3akoHa [lackans.
I'mppocraTnueckuit N3yuenue coobmaromuxcs cocy1oB. Pemenue
napaioxc. 3a/1a4 Ha Pacy€T NaBICHUS KUJIKOCTH.
Coobmaromuecs OObsicHEeHUE PUHIIUINA ICUCTBUS
COCY/IBL. TUAPABINYECKOTO Mpecca, MHEBMATHYECKHUX
I'uapaBanyeckue MallliH. AHaJIU3 U O0BACHEHUE TPAKTUUECKUX
MEXaHU3MBbI CUTYyaIui,IEeMOHCTPUPYIOIIUX TTPOSIBJICHUE
JIaBJICHUS
KUJKOCTH U 3akoHa [Tackans, Hanpumep
MPOIIECCOB B OpraHU3Me MpH rTyOOKOBOTHOM
HBIPSTHUH
4.3 | AtmocdepHoe AtMocdepa 3emii 1 | DKCTIEpUMEHTaIbHOE OOHAPYKEHHE
JIaBJICHUE aTMocdepHoe aTMOC(EPHOTO JaBJICHUSI.
nasneHue. [lpuunnabl | AHaNU3 U OOBSICHEHHUE OTBITOB U MPAKTUYECKHUX
CYLLECTBOBaHUSA CUTYyallUi, CBSI3aHHBIX C JEUCTBUEM

BO3/IYIIHON 000I0YKH
3emiu. OnbIT
Toppuuemnu.
N3mepenue
aTMoc(depHoro
JABJICHUSI.

aTMOC(EPHOTO JaBJICHUSI.

OObsicHEHUE CyIIeCTBOBaHUS aTMOC(epbIHa
3eMJIe ¥ HEKOTOPBIX IIJIAHETaxX UM €€
OTCYTCTBHSI Ha IPYTUX IJaHeTax u Jlyne.
OOBsicCHEHNE U3MEHEHUS TNIOTHOCTH aTMOc(dephIc
BBICOTOM U 3aBHCUMOCTH aTMOC(HEPHOTO
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3aBUCUMOCTh
aTMoc(depHoro
JABJICHUS OT BBICOTHI
HaJ[ ypOBHEM MODSI.

JABJICHUS OT BBICOTHI.
Pemenue 3a1a4 Ha pacuér aTMOoCPEpHOTO
JTABJICHUSI.

W3ydenue yctpoiicTBa 6apomeTpa-aHepoua

[TpubopsI
JUISI A3MEPEHUS
aTMochepHOTo
JIABJICHUSA
4.4 [evictBue 7 JleficTBUE KUAKOCTH U | DKCIIEPUMEHTAIIbHOE OOHAPYKEHUE JEHCTBUS
KUJIKOCTH U rasaHa Iorpy>k€HHO€ B | )KUJIKOCTH U ra3a Ha IOrpyKEHHOE B HUX TEJIO.
rasa Ha HUX TEJIO. OrnpeneneHue BhITATKUBAIOIIECH CUIIBL,
IIOrPYKEHHOE Brrtankusaromas JIEVCTBYIOLIEN HA TEJO, OTPYKEHHOE
B HUX TEJIO (apxumenoBa) cuna. B KUAKOCTh. [IpoBenenue u 006cyxaeHue
3akoH Apxumena. ONBITOB,IEMOHCTPUPYIOLIUX 3aBUCUMOCTD
[ImaBanue Ten. BBITUIKABAIONIEH CUJIBI, AEHCTBYIOIIEH HA TEIOB
Bo3znyxonnaBanue XKUIKOCTH, OT 00bEMA MOTPYKEHHOU
B KUJIKOCTh YaCTH TE€JNa U OT MJIOTHOCTHU
KHUJIKOCTH.
IIposepka nezasucumocmu 8bimanKugaowen
cumvl, oelucmayrowel Ha mejo 8 HCUOKOCMuU, Om
maccol mena.
HccnenoBanne 3aBUCUMOCTH BECa TeJa B BOJIE OT
00BEMa OTPYKEHHOM B )KUJIKOCTh YaCTH TeJa.
Pemenune 3ana4 Ha IpUMEHEHKE 3aKOHA
ApxuMeJia U yCIIOBUS TJIaBaHUS TE.
KonctpyupoBanue apeomerpa nim
KOHCTPYUPOBAHHUE JIOJKU U ONIPEAECITICHUE €€
IPYy30I10ABEMHOCTH
Htoro no pazneny 21

Pa3znen 5. PaGora u MOIIHOCTB. JHeprus
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5.1 |Paboramu Mexanudeckas DKCcnepuMEHTAIbHOE ONpe/IeTICHIE bubmuorexa [HOK
MOIIHOCTb paboTa. MOIHOCTE MEXAHUYECKON PaOOThI CHJIBI TSHIKECTUIIPH ggf;;{/ m.edsoo.ru/7f4
MaJICHAN TEJIa U CUJIbI TPEHUS
IIPY PABHOMEPHOM IEPEMELIEHUU TEJIAI0
TOPU30HTAJIbHOM MOBEPXHOCTH.
Pacuér MomuHoCTH, pa3BuBaeMOU MPU NOABEMEITO
JIECTHHIIE.
Pemenne 3a1a4 Ha pacy€T MEXaHUYECKOU
paboThI
Y MOIIIHOCTH
5.2 [Ipocteie IIpocteie MexaHu3Mbl: | OnpeneneHue BBIMTPBIIIA B CUJIE IPOCTHIX
MEXaHU3MBbI phIyar, OJIOK, MEXaHU3MOB Ha IIPUMEPE pblyara, MoABUKHOTO U
HAKJIOHHASAIJIOCKOCTh. | HEMOJABM)KHOTO OJIOKOB, HAKJIOHHOM TJIOCKOCTH.
IIpaBuno paBHOBecust | MccienoBanue ycioBUsl paBHOBECHS phlyara.
pblyara. OOHapyXeHue CBOMCTB MPOCTHIX MEXAHU3MOB
[IpuMeHeHure npaBuia | B pa3u4HbIX UHCTPYMEHTAaX U
paBHOBECHS pblUara MPUCTIOCOOJICHUSIX, UCTIONB3YEMBIX B OBITY U
K OJ10Ky. «3010TO€ TEXHUKE, & TAKXKE B )KMBBIX OpraHU3Max.
IIPABUJIO» MEXAHHUKHU. | DKCIIEPUMEHTAIBHOE 10Ka3aTeIbCTBO PABEHCTBA
KITAmpocTeix paboT NpH MPUMEHEHUHU TPOCTHIX MEXAHU3MOB.
MEXaHU3MOB. Omnpenenenue K11/ HaKTOHHOMN TIIOCKOCTH.
IIpocteie Mexanu3Mbl | PelieHne 3a1a4 Ha IPUMEHEHHE ITpaBuia
B OBITY U TEXHUKE paBHOBecus pbryara v Ha pacuér KII1/]
5.3 | Mexanuueckas Mexanuueckas DKCNEpUMEHTAIIBHOE ONPEAEIEHUE U3MEHEHHUS
DHEPTHUs SHEPTHUA. KMHETHYECKOW U MOTEHIMAIIBHON SHEPT U TeNa
Kunernueckas u IIPU €0 CKaTbIBAHUM 110 HAKJIOHHOM TIOCKOCTH.
NOTEHIIMAJIbHAS @opMyIMPOBAHHUE HA OCHOBE UCCIIEA0BAHUS
SHEPrusl. 3aKOHA COXPAaHEHUSI MEXaHUYECKON SHEPTHUU.
[IpeBpamenue ogaoro | OOcykaeHHE IPAHUL] TPUMEHUMOCTH 3aKOHA
BUJIAMEXaHUYECKON ©XpaHEHUs SHEPTHH.
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SHEPTUHU B JIPYTOM.
3aK0OH COXpaHEeHUs
SHEPTUUB MEXAHUKE

Pemenue 3ada4 C UCIIOJb30BaAHHUCM 3aKOHaA
COXpaHCHHA DHCPIrUun

Wroro no pazgeny 12
Pe3epBHOE Bpems 3
OBUIEE 68
KOJIMYECTBO

YACOB I1O
[TPOI'PAMME
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8 KJIACC

Ne Hanmenosanue | Kommmuec | IIporpammuoe OCHOBHBIE BH/IBI IEATEIBHOCTH 00Y4YarOIINUXCS DNEeKTpOHHbIE

I/ | pa3ziesioB U TEM | TBO COZIEp/KaHHE (undpoBsIe)
y4eOHOTO 4acoB o0Opa3oBaTebHbIE
npeaMeTa pecypcehl

Pa3nes 1. TensioBble iBJ1eHUSA

11 CrpoeHnue u 7 OcHoBHbIe nos10KeHus | HaOmonenue u uHTeppeTaius OrnbIToB, Bubmuorexa [HOK
CBOICTBa MOJIEKYJISIPHO-KMHETH | CBUIETEIBCTBYIOIIUX 00 aTOMHO-MOJIEKYIIIPHOM Tgi’f::e” m.edsoo.ru/7f4
BELIECTBA YeCKOM CTPOEHHMH BELIECTBA: OIBITHI C PACTBOPEHUEM

TEOPUU CTPOCHHUS
BEILIECTBA.

Macca u pa3mepsl
aTOMOB U

MOJIeKyJ1. ONBITHI,
MOATBEPKAAIOIINE
OCHOBHBIE MOJIOKEHUS
MOJIEKYJISIPHO-KUHETH
YECKOM TEOPHH.
Mopaenu TBEpHOTO,
AKUJKOTO U
ra3000pa3Horo
COCTOSIHU U

BEILIECTBA.
Kpucrannuueckue u
amop@HbIe Tena.
OObsicHEHUE CBONCTB
razoB, JKUAKOCTEH U
TBEPABIX TEJI

pa3NUYHBIX BEIIECTB B BoJie. Pemienue 3a1a4 o
OIICHUBAHUIO KOJIUYECTBA

aTOMOB WJIM MOJIEKYJI B €IUHUIIE 00BEMA
BEIIIECTRA.

AHanM3 TeKCTa IPEBHUX aTOMUCTOB (HAaIpuMep,
¢dbparmenTta mosmel Jlykpenus «O npupoje
BEIIICH») C U3TI0)KEHUEM 000CHOBAaHUM aTOMHOM
runoTessl (CMbIcioBoe uTeHue). OreHka
yOeIUTEeTbHOCTH TUX OOOCHOBAHHIA.
OO0BsicHeHNE OPOYHOBCKOTO JBHKCHUS, SIBIICHHS
mudy3un 1 pa3uuuil MeXIy HUIMH Ha OCHOBE
MIOJIOKEHUM MOJIEKYJISIPHO-KUHETUYECKOU
TEOPUU CTPOCHUS BEILIECTBA.

OObsiCHEHNE OCHOBHBIX Pa3IUNYHil B CTPOCHHUH
ra3oB, JKUIKOCTEU U TBEPABIX TEN

C MCTI0JIb30BAaHHUEM TOJIOKEHUM MOJIEKYJISIPHO-
KHHETHYCCKOU TEOPHUN CTPOSHHS BEIIECTBA.
[IpoBeneHME ONBITOB IO BHIPAIITUBAHUIO
KPUCTAJJIOB TTOBAPEHHOMW COJIM WJIM caxapa.
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Ha OCHOBE MOJIOKCHUM
MOJIEKYJISIPHO-KMHETH
YECKOU TEOPHH.
CMmaunBanue u
KaIllWLIAPHbBIC
SIBJICHUSL.

TemnoBoe
paclpeHue u
Cxatue

[TpoBeneHne u 00BICHEHUE ONBITOB,
JEMOHCTPUPYIOLIUX KAWIISIPHBIC ABJICHUS U
sBJIeHUEe cMauyuBaHus. OObsCHEHUE POJIU
KaNWUISPHBIX SIBJIEHUI

JUTSl IOCTYIUIEHMSI BOJIBI B OPTaHU3M PacTEHUM.
Hab6nronenue, mpoBeeHue U 00bsICHEHNE
OMBITOB IO HAOIIOJEHUIO TEILIOBOTO
pacIIMpPEHUs ra3oB, KUAKOCTEN U TBEPIBIX TEN.
OOBbsicHEeHUE cOXpaHEeHHsI 00bEMa TBEPBIX TEl,
TEKy4€eCTHU KHUJIKOCTH (B TOM YHUCIIE, Pa3HULIbI

B TEKY4ECTH ISl Pa3HbIX KUJKOCTEN ), JaBICHUS
rasa.

[IpoBeneHue ONBITOB, JEMOHCTPUPYIOIIUX
3aBHCHMOCTb JIaBJICHUS BO3/1yXa OT €ro o0bEMa u
HarpeBaHus WIN OXJIAXKJIEHUS, U UX 00bSICHEHUE
Ha OCHOBE aTOMHO-MOJIEKYJISIPHOT'O YUECHHUS.
AHaJIN3 NPAKTUYECKUX CUTYAllNH, CBA3aHHBIX CO
CBOMCTBaMHU 'a30B, JKUJKOCTEN U TBEPABIX TEI

1.2

TermmoBrie
MPOLIECCHI

21

Temnepatypa. CBs3b
TEeMIIepaTyphl CO
CKOPOCTBIOTEIIOBOTO
JBUYKEHUS YaCTHULL.
Brytpennss sHeprusi.
CriocoObl H3MEHEHUS
BHYTPEHHEW DHEPIUHU:
Teruionepeaaya u
COBEpIIICHUE PAOOTHI.
Bunnl
TeIIoNepeaaun:
TEIJIONPOBOIHOCTD,

JIEMOHCTPUPYIOLIUX PA3TUYHBIC BUIbI
TEIJIONEPEAAYM: TETIONPOBOIHOCT,
KOHBEKIIHIO, U3TTy4YCHUE.

HccnenoBanue sBJICHUS TEIJIOO0OMEHA TIPH
CMEIIMBAHUY XOJIOJHOU U TOPAYEN BOJBI.
Hab6nronenue ycTaHOBIIGHUS TETITIOBOTO
PaBHOBECHSI MEXAY FOpsYEH U XOJIOAHOM BOJIOM.
Onpenenenue (M3MEpPEHUE) KOTUYECTBA
TEIJIOTHI, MTOJTYYEHHOTO BOJION MPHU TETUIO0OMEHE
C HArpeThIM METAJUNIMYECKUM LIHJIUHIPOM.
Omnpenenenue (MU3MepeHne) yaeabHON
TEMJI0EMKOCTH BellecTBa. PelieHue 3agay,
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KOHBEKIIUS,
U3IIyYEHUE.
KosnuecTBO TEMIOTHI.
VY nenbHas
TENII0EMKOCTD
BEILIECTBA.
TennooOMeH u
TEIJIOBOE PaBHOBECHE.
YpaBHEHHE TEIIIOBOTO
6ananca. [lnaBnenue u
OTBEPACBAHUE
KPUCTAITTNYECKHUX
BEILIECTB. Y IEIbHAs
TEIIOTA IIJIaBJICHUS.
[TapooGpazoBanue u
KOH/JICHCAIUSI.
Ncnapenune. Kunenue.
VY enbHas TeniaoTa
napooOpa3oBaHUsl.
3aBUCUMOCTh
TEeMIEePATYPhIKUIICHUS
oT aTMoc(hepHOTO
JABJICHUSL.

BnaxnocTs Bo3nyxa.
DHeprus TOIIMBA.

VY nenbHas TeroTa
CrOpaHusl.

[TpunIUIIEI pabOTHI
TETJIOBBIX JBUTATENEH
KII/IrenoBoro

CBSI3aHHBIX C BHIYUCIICHUEMKOJINYECTBA TETUIOTHI
U TEIUIOEMKOCTH TPH TEINI0O0OOMEHEe. AHaIu3
CUTYallMi MPAKTUYECKOTO UCIIOIb30BAHMUS
TEIJIOBBIX CBOMCTB BEIIECTB NMATEPHATIOB,
HaIlpUMED, B LIEISAX SJHEProcOepeKeHU:
TETJION30JISIINS, SHEPTOCOEPETAIOIINE KPBIIITH,
TEPMOAKKYMYJISITOPHI | T. 1. Habmonenne
SIBJICHUH MCTTAPEHUS MKOHICHCAITNH.
HccnenoBanue mpoiiecca uCrapeHUs pa3TunIHbIX
JKUIKOCTEH.

OObsicHEHUE SIBJICHUIN UCTIApEHUS U
KOHJICHCAIIMU HAa OCHOBE aTOMHO-
MOJIEKYJIIpHOTO yueHusi. Habmoaenue u
00BsICHEHHE TIPolIecca KUIICHHS,B TOM YUCIIe
3aBUCUMOCTH TEMIIEPATypPbl KUIICHUS OT
JTABIICHUS.

Omnpenenenue (M3MEpEeHNE) OTHOCUTEILHOMN
BJIQYKHOCTH BO3/yXa.

HaOmronenue nporecca riaBjieHUs
KPHCTaJUTMYECKOTO BEIECTBA, HAIPUMED, JIbJIA.
CpaBHeHUE TPOLECCOB IIABICHUS
KPUCTAJUTMYECKHUX TE M Pa3MATUYCHUSATIPU
HarpeBaHUM aMOpP(HBIX TEIl.

Onpenenenue (M3MEPEHKE) YACTbHON TEMIOTHI
TUJTABJICHHUS JIbJIA.

OObsicHEeHUE SBIICHUH TUTABJICHUS U
KpUCTAJUTM3AI[MU HA OCHOBE aTOMHO-
MOJIEKYJIIpHOTO yueHus. Pemienue 3anay,
CBSI3aHHBIX C BBIYUCIICHUEMKOJIMYECTBA TEILIOTHI
B ITPOIIeCCax TEIIONepeaadn MPH TIaABICHHH
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JIBUTATEIS.
TeruoBble nBUTAaTETN
U 3al1uTa

OKPYX arOIIECUCPEIBI.
3aKOH COXpAaHEHHUS U

IIPEBPAILCHUS YJHEPTUH
B TEIIOBBIX MPOLECCAX

KpUCTAJIM3allUH, UICTTAPEHUU U KOHACHCAIIUH.
AHanu3 CUTyalun NpakTUYeCKOro MPUMEHECHUS
SIBJICHUM TUJIABJICHUSI U KPUCTALIA3ALINH,
HanpuMep, MOJTyYEHUE CBEPXUUCTBIX
MAaTEPUAJIOB, COJIEBAs TPEIKA U JP.

AHanu3 paboThl 1 00BICHEHHE TPUHITUTIA
JICUCTBUS TEIJIOBOTO JABUTATEIA.

Brrancnenue KoaudecTBa TEIJIOTHI,
BBIJICIISIFOLIETOCS MPU CTOPAHUM PA3ITAYHBIX
Bu0B ToruiuBa, 1 KIIJI geurarens.
OO0cyXIeHNE SKOJIOTHISCKUX MOCIICICTBUI
HCMOJIb30BaHUsI JIBUTATENIC BHYTPEHHETO
CrOpaHus, TETUIOBBIX U THAPOIICKTPOCTAHIUN

Hroro

0 pa3zieny

28

Pa3znen 2. BHCKTPH‘{CCKHC 1 MarHuTHBIC ABJICHUHA

2.1

DJIEKTPUUYECKHU
e3apsapbl.
3apsKEHHBIE
Tea Uux
B3aUMOJICUCTB
us

7

DJIeKTpU3aLUs TEN.
J{Ba pona
AIEKTPUUECKUX
3apsiaIoB.
BzaumoperictBue
3apsIKEHHBIX TEJl.
3akon Kynona
(3aBUCUMOCTBCHIIBI
B3aUMO/ICVCTBUS
3apsKEHHBIX TEJT OT
BEJIMYMHBI 3apsJIOB U
PACCTOSIHUS MEXTY
TeJlaMu).

DIJIEKTPUYECKOE TOJIE.

Harnps:k€HHOCTH

HaOmnronenue u npoBeieHUE OIMBITOB

0 AJICKTPU3AIUHU T MPU CONMPUKOCHOBEHUU U
WHIYKIHCH.

HaGmronenne u 00bsICHEHNE B3aUMOIEUCTBHUS
OJHOUMEHHO Y PA3HOMMEHHO 3aPSI)KEHHBIX TEJI.

OObsicHEHUE IPUHITUTIA IEUCTBHS DJIEKTPOCKOTIA.

OOBsICHEHHUE SBICHUMN JICKTPU3ANHU TIPH
COMPUKOCHOBEHUHU TN U MHAYKITHUEHC
HCIIOJIb30BAHUEM 3HAHUN O HOCUTEISX
AJIEKTPUYECKUX 3apsIIOB B BEIICCTBE.
PacrniosnaBanue u 0oObsACHEHHUE SIBJICHUIN
AJIEKTPU3AIMU B TOBCEIHEBHOM KU3HHU.
HaoOmronenne n o0bICHEHHE OIBITOB,
WUTIOCTPUPYIOITUX 3aKOH COXPaHECHUS
AIIEKTPUUYECKOTO 3apsijia.

bu6mmoreka [IOK
https://m.edsoo.ru/7f4
181ce
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AJICKTPUUECKOTO TIOJIS.
[TpuHIMI
CyHepIO3ULINH
3JIEKTPUYECKUX MOJIEN
(Ha Ka4eCTBEHHOM
ypoBHe).Hocutenun
AIEKTPUUECKUX
3apsiioB.
DJIeMEHTapHBIN
AJIEKTPUYECKUI 3apsi/Il.
Ctpoenue aroma.
[IpoBogHMKH U
JIADJICKTPUKHU. 3aKOH
COXpaHEHMS
AIEKTPUYECKOTO
3apsiia

Ha6J'IIOI[€HI/IC OIIBITOB I10 MOACTIUPOBAHUTIO
CHJIOBBIX JIMHUU QJICKTPUICCKOI'O ITOJIA.
I/ICCJ'IG,ZIOBaHI/IC ,ZIGfICTBI/ISI QJICKTPHUYICCKOI'O I10JIA
Ha ITPOBOJHUKHU U JHUIJICKTPUKHU

2.2

ITocTostHHBIN
ANEKTPUYECKUI
TOK

20

DIIEKTPUYECKHN TOK.
YcnoBus
CYIIIECTBOBAHMUS
AJIEKTPUUYECKOTO TOKA.
HcTounnku
MOCTOSTHHOTOTOKA.
JlenicTBus
AIEKTPUYECKOTO TOKA
(TemioBoe,
XUMHUYECKOE,
MarHuTHOE).
DJIEKTPUYECKHUI TOK B
KHUJKOCTSIX U razax.
DJIEKTPUYECKAS LIEMb.

HaOmnronenue pa3auyHbIX BUJAOB IEUCTBUS
ANIEKTPUUYECKOTO TOKA U OOHAPYKEHUE ITUXBUJIOB
JIEUCTBUS B IOBCEIHEBHOM KU3HU.

HaOmnronenrie BO3HUKHOBEHHUSI Ta30BOTO pazpsiian
AJIEKTPUYECKOTO TOKA B KHUJIKOCTH

COopka 1 UCIIBITAHNE AICKTPUUSCKON IeTTH
MMOCTOSIHHOT'O TOKa.

N3mepenue cuibl Toka aMIepMETPOM.
N3mepenune 31eKTpruueCcKoro HanpsKeHUst
BoJIbTMETpOM. IIpoBenieHne u 0ObsICHEHNE
ONBITOB,IEMOHCTPUPYIOIIUX 3aBUCUMOCTh
AJIEKTPUYECKOTO CONMPOTUBJIEHUS] TPOBOJHUKA OT
€ro JIJIMHBI, TIOIAX MTONEPEYHOr0 CEYECHUSU
marepuana. McciegoBanue 3aBUCUMOCTH CUJTBI
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Cuna Toka.
DIIEKTPUYECKOE
HaIpsHKEHHE.
CormnpoTuBiieHue
MPOBOJAHUKA.

VY nenpHOE
CONPOTUBJICHUE
BelecTBa. 3akoH Oma
JUTS ydacTKa LEIu.
[TocnenoBarenbHOE U
napaiesibHOE
COECIMHEHHE
IIPOBOJIHUKOB.
PaboTa 1 MOUTHOCTH
AIEKTPUYECKOTO TOKA.
3akoH Jxoyins—
Jlenra.
DJIEKTPUYECKUE LIENHU
U IOTpeOUTeNn
BJIEKTPUUYECKOMN
SHEPTUUB OBITY.
Kopotkoe 3ambikanne

TOKa,IPOTEKAIOIIETO Yepe3 PE3UCTOP,
OT COMPOTHUBIICHUS PE3UCTOPA U HANIPSKEHUSIHA
pes3ucTope.

[IpoBepka npaBuiia CI0KEHUS HATPSKEHUUTTPU
MOCJIEA0BATEILHOM COSUHEHNUH JIBYX
pe3uctopos. [IpoBepka npaBuia AJisi CHIIbI TOKa
MpU NapajuieIbHOM COEUHEHUH PE3UCTOPOB.
AHanu3 cuTyalnui nociie10BaTeIbHOTO U
MapajuieIbHOTO COSIMHEHUS POBOJHUKOBB
JIOMAIITHUX JICKTPUUECKUX CETSX.

Pemienue 3a7au ¢ UCIOab30BaHUEM 3akoHa OMaun
dbopmyi1 pacuéra IJIEKTPUISCKOTO
COIIPOTHUBJICHUS MPU MOCIEAOBATECIBHOM U
MapajiyIeIbHOM COEJIMHEHUH MMPOBOIHUKOB.
OmnpeneneHue paboThI AJIESKTPUUESCKOTO TOKaA,
MPOTEKAIOIIETO YEPE3 PEZUCTOP.

OrnpeneneHne MOIIHOCTH JIEKTPUUECKOTO TOKa,
BBIJICIISIEMOM HAa PE3UCTOPE.

HccnenoBanue 3aBUCUMOCTU CUJTBI TOKA YEpe3
JAMITOYKY OT HanpspKeHus Ha Hel. Onpenenenue
KIIJI narpeBarens. UccnenoBanue
npeoOpa3oBaHUs SHEPTUUIIPU TTOABEME TPy3a
anekTpoasuratenemM. OObICHEHHE YCTPONUCTBA U
MIPUHITUIIA ICUCTBUS JOMAIITHUX
AJICKTPOHArPEeBATEIBLHBIX TIPHOOPOB.
OOBsICHEHUE IPUYHH KOPOTKOTO 3aMBbIKAHHS U
MPUHIMIA JEUCTBUS TNIABKUX MPEIOXPAHUTEIICH.
Pemienue 3a1a4 ¢ UCIOJIL30BaHUEM 3aKOHA
Jxoyns—Jlenna

2.3

MaruuTtHbie

IlocTostHHBIE

HccnenoBanye MarHuTHOTO B3aUMOIEUCTBHUS
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SABJICHUS MarHuTHI. MTOCTOSTHHBIX MarHUTOB.
B3aunmoneiictBue N3ydeHre MarHuTHOTO OIS TOCTOSTHHBIX
MOCTOSIHHBIX MarHuTOB MPHU UX 00BETMHEHUH U Pa3/ICIICHUN.
MarHuToB.MaruutHoe | MccinenoBaHne MarHuTHOTO B3aWMOICUCTBUS
ToJIe. MTOCTOSIHHBIX MAarHUTOB.
MaruuTtHoO€ nosne N3ydyeHne MarHuTHOTO MOJIS MOCTOSIHHBIX
3eMIIH U €ro 3HaY€HHE | MAarHUTOB MPU UX OOBEIMHEHUH U PA3IECICHHH.
U1 ku3HuHA 3emute. | [IpoBeneHue OnbITOB IO BU3yaIU3aluu TOJIA
OmneiT Opcrena. MMOCTOSIHHBIX MAarHUTOB.
MarnautHoe nosue N3ydeHue ABIeHUs HaMarHUYMBAHUS BEIIECTBA.
JJIEKTPUYECKOro ToKa. | MccienoBanue AeNCTBHS JIEKTPUYECKOIO TOKA
[Ipumenenue Ha MarHUTHYIO CTPEJKY.
3JIEKTPOMAarHuTOB IIpoBeneHue ONbITOB, JEMOHCTPUPYIOIIUX
B TEXHHUKE. JlelicTBUEe | 3aBUCUMOCTB CUJIbI B3aUMOJCHCTBUSA KaTyIIKU
MAarHUTHOTO I10JIA C TOKOM ¥ MarHuTa OT CHJIbl U HaIllpaBJICHUS TOKa
Ha IIPOBOJIHUK C B KaTylIKeE.
TOKOM. AHaJIN3 CUTYyalui IPAKTUYECKOTO MPUMEHEHHUS
DIIEKTPOIBUTATEIb AJIIEKTPOMATHUTOB (B OBITOBBIX TEXHUYECKUX
MIOCTOSTHHOT'O TOKA. YCTPOMCTBAX, NPOMBIILIEHHOCTH, MEIULIUHE).
Hcnonp3oBanne N3ydeHne NelcTBUS MarHUTHOTO MOJISTHA
3JIEKTPOJIBUTATENEH MPOBOJIHUK C TOKOM. M3yueHue nemcTBus
B TEXHUYECKUX anextpoasurarens. U3mepenne KIIJ1
YCTPOMCTBaxu Ha AJIEKTPOABUTATEIIbHONYCTAHOBKH.
TPaHCHIIOPTE Pacnio3HaBaHue U aHAJIN3 Pa3IUYHBIX

MPUMEHEHUH AJIEKTPOABUTATENEH (TPaHCIOPT,
OBITOBBIC YCTPOWCTBA U JP.)
2.4 DJIeKTpoMarHu OnbiTel Dapajes. OIIBITBI IO UCCIIEIOBAHUIO ABJICHUS

THaSsTUH Ty KIIHSI SBnenue AIEKTPOMArHUTHOM MHIAYKIUH: UCCIIETOBAHUE

AIEKTPOMAarHUTHOU VM3MEHEHU 3HAUYCHUS U HATPaBJICHUS

uHaykuuu. [Ipasuiio

WHIYKIIHOHHOTO TOKA
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Jlenia.

DJeKTporeHepaTop.
CriocoOsI ToTydeHust
3JIEKTPUYECKON
SHEPTHUH.
DJIEKTPOCTAHIUHU Ha
BO300HOBJISIEMBIX
HMCTOYHHUKAX YHEPTUU

Wroro no pazgeny 37

Pe3epBHOE Bpemst 3

OBIEE 68

KOJIMYECTBO

YACOB IO

I[TPO'PAMME
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9 KJIACC

Ne Hanmenosanue | Konmmuec | [Iporpammuoe OCHOBHBIE BH/IBI IEATEILHOCTH 00YYaOIINUXCS DNEeKTPOHHbBIE

I/ | pa3iesioB U TEM | TBO COJZIEpKAHUE (unpossie)
y4eOHOTO 4acoB oOpa3oBaTelbHbIC
npeaMeTa pecypcsl

Pa3nea 1. Mexanuveckue siBJeHUS

1.1 Mexanuueckoe | 10 MexaHnnueckoe AHanu3 u 00CyXJIeHUE Pa3IUYHbBIX TPUMEPOB bubnuorexa HOK
JIBH>KCHUE U JIBU>KEHUE. MEXaHUUYECKOTO JBUKCHHUS. 235;5” m.edsoo.ru/7f4
crocoObIero MarepuanbHas Touka. | OOcyxJIeHue rpaHull IPUMEHUMOCTH MOJEIU B
ONMCaHUA Cucrema oTcuéra. «MarepuanbHas Touka». Onrucanue

OTHOCUTENBHOCTH
MEXaHUYECKOTO
JIBHOKCHUS.
PaBHOMepHOE
MPSMOJIMHEWUHOE
JIBIDKCHUE.
HepasHomepHoe
MPSMOJIMHENHOE
JIBH>KCHUE.

Cpenssis u
MTHOBEHHASICKOPOCTh
Tea mpu
HEPAaBHOMEPHOM
JIBHYKCHUU.
YckopeHue.
PaBHOyCKOpEHHOE
MPSIMOJIMHENHOE
nemxkenne.CBo0ogHoE

MEXaHUUYECKOTO JBUKCHUS Pa3IMUHbIMU
criocobamu (ypaBHEeHHE, Ta0IuIa, rpaduK).
AHaJIN3 KU3HEHHBIX CUTYAIMH, B KOTOPBIX
MPOSIBIISIETCS] OTHOCUTEIBHOCTh MEXaHUYECKOTO
JIBHOKCHUSL.

HabGnrogenne MexaHn4eckoro ABUKEHUS Tella
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

CpaBHeHUe MyTel U TPACKTOPUN IBUKEHUS
OJTHOTO M TOT'O K€ T€JIa OTHOCUTEIBHO PA3HBIXTEI
orcuéra. Ananu3 Tekcta [anmies 06
OTHOCHUTEIbHOCTUIBUKECHUS; BHINIOJTHEHUE
3aJIaHAM 10 TEKCTY (CMBICIOBOE YTEHUE).
Ornpenenenue CpeHeN CKOPOCTH CKOJIbKEHUS
OpyCKa WM IBUKEHUSI IIApUKa N0 HAKJIIOHHOM
MJIOCKOCTU. AHANU3 U 00CYKJIeHHE CITOCOOOB
NPUOIMKEHHOTO ONPEIeTICHUS MTHOBEHHOM
ckopocTu. OnpeneneHue CKOpoCcTH
PaBHOMEPHOTO JABM)KEHUS (IIapUKa B KUJIKOCTH,
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najieHne. OnbIThI
lanunes.
PaBHOMepHOE
JIB>)KECHUETIO
OKPY>KHOCTH.

Ilepron u wactora
oOpaienus. JIuneitHas
u

YTJIOBAsI CKOPOCTH.
LlenTpOCTpEMUTEITBHO
€yCKOpPEHUE

MOJICTUAICKTPUYECKOTO aBTOMOOWIIS | T. 11.).
OnpeneneHue MyTy, IPONUICHHOTO 32 TAHHBIN
MIPOMEKYTOK BPEMEHHU, U CKOPOCTHU TeJIa 10
rpaduKy 3aBUCUMOCTH ITyTH PAaBHOMEPHOT'O
JIBUKEHHS OT BPEMEHHU.

OO0cyx1eHrEe BO3MOXKHBIX TPUHIIAIIOB ICHUCTBUS
pUOOPOB, U3MEPSIOIINX CKOPOCTh
(ciuIOMETPOB).

Brruncnenne mytv ¥ CKOpOCTH MPH
PaBHOYCKOPEHHOM NPSIMOJIMHEMTHOM JBHKECHUH
tena. OnpeaeneHne NpolIeHHOTO IMyTH U
YCKOPEHUSIABMKESHHS TeJa 1Mo TpaduKy
3aBUCHUMOCTH CKOPOCTH PABHOYCKOPEHHOTO
MPSIMOJIMHEWHOT O ABM>KEHUS TE€Jla OT BPEMEHHU.
IIposepxa cunomesnl. ecau npu
PABHOYCKOPEHHOM OB8UMNCEHUU De3 HAUAIbHOU
CKOpoCmu nymu OMHOCAMCAKAK P10 HEUEMHbBIX
yuces, mo coomeemcmayoujue nPoMeHICymKu
epemenu oounaxkoswl. OnpenerieHue YCKOPEHUsI
TeJIa MPU PABHOYCKOPEHHOM JABUKEHUHUTIO
HaAKJIOHHOM MJIOCKOCTH.

N3mepenue nepuoaa U 4acTOThI OOpallieHusTena
110 OKPYKHOCTH.

OrnpeneneHne CKOpOCTH PABHOMEPHOTO
JIBUKEHHS TEJIa [0 OKPYKHOCTH.

Pemenune 3amau Ha onpeneneHue
KMHEMATUYECKUX XapAKTEPUCTHUK
MEXAHUYECKOTO JIBUKEHHS PA3JIMYHBIX BUJOB.
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PacnoznaBanue u npuOImkEHHOE ONTUCAHUE
Pa3JIMYHBIX BUJIOB MEXAHUYECKOTO JBHKCHUS B
NpUPOJIE U TEXHUKE (HA MpUMepax CBOOOAHO
NaJarouX TeJ, IBMKSHUS )KUBOTHBIX, HEOECHBIX
T€JI, TPAHCIIOPTHBIX CPEACTB M JIp.)

1.2

B3aumoeiict
e Ten

20

[lepBblii 3aKOH
Herorona.Bropoi
3aKoH HproToHa.
Tperuit 3aKkoH
Herorona. [Ipunnnn
CyNEePHO3ULIUUCHII.
Cuia ynpyrocTu.
3akoH ['yka. Cuna
TPEHUS: CHJIa TPEHHUS
CKOJIbYKEHHSI, CUJIa
TPEHUS TOKOSI, IPyTHe
BUJIBITPEHUSI.

Cuna TSXKeCTH U 3aKOH
BCEMUPHOTO
TSTOTEHUSA. Y CKOPEHHUE
CBOOO/IHOTO ITaJIEHUSL.
JIBH>KEHUE TIJIAHET
BOKpyr ComnHua.
ITepBas

KOCMHUYECKast
CKOpOCTb.
HesecomocTs n
Meperpy3KH.

HaOmnronenue u 00CyX1€HUE ONBITOB

C IBUKEHUEM TeJla TPU YMEHBIICHUN BIUSHUS
JPYTUX TeJ, MPETSITCTBYIOMIMNX JBUKECHUIO.
Amnanu3 Texcrta ['anuies ¢ onucaHueM
MBICJIEHHOT'O SKCIIEPUMEHTA, 00OCHOBBIBAIOIIIETO
3aKOH MHEPIIUH; BBIIOJHEHUE 3aJaHUM IO TEKCTY
(CMBICTIOBOCUTEHHE).

OO0cy>k1eHre BO3MOXKHOCTH BBITIOJIHCHUI3aKOHA
WHEPIIMHU B pa3JIMYHBIX CUCTEMAX OTCUETA.
HabOmronenue u o0CyX1eHuE MEXaHUISCKUX
SIBJICHUM, IPOUCXOISAIIUX B CUCTEME OTCUETA
«Tenexxka» npu € paBHOMEPHOM U YCKOPEHHOM
JIBDKEHUU OTHOCUTEJIbHOKAOWHETa (PUBHKHU.
JlencTBuUsI C BEKTOPAMU CHUJI: BBITIOJIHEHUE
3a/IaHUH IO CJIOKEHUIO U BEHIYUTAHUIO BEKTOPOB.
HaOmronenue u/vumu nmpoBeieHrEe OMBITOB,
JIEMOHCTPUPYIOUTUX 3aBUCUMOCTh YCKOPEHUS
TeJla OT MPWIOKEHHON K HEMY CHJIBI U MacChl
Tena.

Ananus u 00bsICHEHHUE SIBJIEHUH C
MCIIOJIb30BaHMEM BTOPOro 3aKkoHa HeroTOHA.
Petienue 3a1a4 ¢ UCMoIb30BaHUEM BTOPOTO
3akoHa Hbl0TOHA U nIpaBuIIa CIIOXKEHUS CUJL.
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PaBHOBecue
MaTepUAIbHON TOYKH.
AOcCo0THO TBEPI0E
teno. PaBHoBecue
TBEPAOTO TEJIA C
3aKpETIEHHON OChIO
BpaiieHusa. MoOMeHT
CHJIBI.

LenTp TsKECTH

Ornpenenenue )KECTKOCTU MPYKUHBI. AHAIN3
CUTYaIlli, B KOTOPBIX HAOIIOAAIOTCAYIPYTHE
nedopmaiuu, 1 uX 0ObSICHEHHE

C UCIOJIb30BaHKHEM 3aKoHa ['yka. Pemenue 3amau
C UCIOJIb30BaHKMEM 3aKoHal yka.

HccnenoBanue 3aBUCUMOCTH CUJIbI TPEHUS
CKOJIbYKEHHUSI OT CHUJIbI HOPMAJIbHOTO JIABJICHUS.
OOcyxaeHue pe3yabTaToB UCCIIEIOBAHUS.
Omnpenenenue kodduimenta TpeHus
CKOJIbXKECHHS.

N3mepenne cuitbl TpeHus Nokos. Penrenne 3anau
C UCTIOIb30BaHUEM (DOPMYIIBIIJIS CUITBI TPEHUS
CKOJIbYKECHHSI.

AHaJIN3 ABUKEHUS TEJl TOJIBKO MO/ JEHCTBUEM
CHJIBI TSIKECTH — CBOOOTHOTO TIaJICHUSI.
OObsicHEHUE HE3aBUCUMOCTH YCKOPEHUS
CBOOOTHOTO MaICHUs OT MACCHI TeTa.

O1ieHKa BEJIMUMHBI CUJIBI TATOTCHHUS,
JNEUCTBYIOIIEH MEX Ty IBYMS TeJIaMU ()11 pa3HbIX
Macc).

AHanu3 IBUXKEHUsI HEOSCHBIX TEJINO JeHCTBUEM
CHUJIbI TATOTEHUS

(C UCTIOIBL30BaHUEM JOTIOJIHUTEIHHBIX
HMCTOYHUKOB MH(OPMAIIUN).

Pemienue 3a7a4 ¢ MCMOIB30BaHUEM 3aKOHA
BCEMHPHOTO TATOTEHUS U (DOPMYJIBI

JUIs1 pacy€Ta CUIIbl TSHKECTH. AHAIU3
OPUTMHAJIBHOTO TEKCTA,
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OTHMCBHIBAIOIIETO MPOABJICHUS 3aKOHA BCEMUPHOIO
TSATOTEHUS; BBIITOJTHEHHUE 3aJJAHUIIIO TEKCTY
(CMBICIIOBOE UTCHHE).

HaOmronenue u o0CyxieHUE OMBITOB 11O
M3MEHEHUIO Beca Teja MPU YCKOPEHHOM
JBUKECHUHU. AHAJIN3 YCIOBU BOZHUKHOBEHUS
HEBECOMOCTHUH MEPETPY3KHU.

Pemenune 3anau Ha onpeeNeHne Beca Tella B
Pa3IMYHBIX YCIOBUAX. AHAIIN3 CUJI,
JICVUCTBYIONIIUX HA TEJO,OKOAIIEECS HA OIOPE.
OnpeneneHue NEHTPa TIKECTH PA3INYHBIX TEI

1.3.

3aKOHBI
COXpaHCHHS

10

Nmnynsc Tena.
N3menennenMmyJibca.
NmMnynbe cuiibl.3aKOH
COXpaHEHHUS
MMITYJIbCA.
PeaktuBHOE
JIBI>KCHUE.
Mexanuueckas pabota
1 MOIIHOCTE. PaGora
CHUJI TSIKECTH,
YIOPYTrOCTH, TPEHUSI.
CBsI3b DHEPTHUH U
paboTHI.
[TorenuunanbHas
SHEPrus Tena,
MOAHSATOTO HAJl
MOBEPXHOCTHIO 3EMJIH.

Hab6mronenue u o0Cyx1eHre OMBITOB,
JIEMOHCTPUPYIOLIMX [IEpeaavdy UMITyJIbca

IIPY B3aUMOJECHUCTBUU TEJl, 3AKOH COXPAHECHUS
UMITYJIbCA MPU a0COIOTHO YIIPYTOM U
HEYIIPYIOM B3aMMOJEHUCTBUHU TEI.

AHanu3 cuTyaluil B OKPY>KaroIIeh KU3HUC
HCMOJIb30BAaHMUEM 3aKOHA COXPAHECHUS UMITYJIbCA.
Pacnio3naBanue siBI€HUS PEAKTUBHOTOABUKCHUSA
B IIPUPOJIE U TEXHUKE.

[IpumeHeHune 3aKkOHa COXPAHEHUSI UMITYJIbCa JJIs1
pacuéra pe3yiabTaTOB B3aUMOJICUCTBHUS TeJ(Ha
MpUMepax HEYIPyroro B3auMoI€HCTBUA,
YIIPYTOro HEHTPAIBHOTO B3aUMOICUCTBUS ABYX
OJIMHAKOBBIX TEJ, OJHO U3 KOTOPBIX
HETOIBMKHO).

Pemenune 3ana4 ¢ UCIIOIB30BaHUEM 3aKOHA
COXPAaHEHHS UMITYJIbCA.
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[ToTeHunanbHas Omnpenenenue pabOThl CHIIBI YIIPYTOCTUIIPU
DHEPIUsl CKATON noabEME Tpy3a C UCIOJIb30BAHUEM
MPY>KUHBI. HEIMOJABUKHOTO U MOABUNKHOTO OJIOKOB.
Kunernueckas N3mepeHne MOIIHOCTH.
sHeprus. Teopema o N3mepeHne noTeHINATbHON YHEPTUH YIIPYTO
KUHETUYECKOU nehopMUpOBaHHOM NpyKUHBL. 3mMepenue
SHEpruu. 3aKOH KUHETUYECKOW SHEPTUM TENAIO JJINHE
COXpPaHEHHUS TOPMO3HOTIO ITyTH. DKCIIEPUMEHTATIBHOE
MEXaHUYECKON CpPaBHEHHUE U3MEHEHMS MOTCHIUAIBHON U
SHEPruu KMHETHUYECKOW SHEPTU TeNalpH IBH>KEHHUH 110
HAKJIOHHOU IUTOCKOCTH.
DKCneprUMeHTAIbHASI TPOBEPKA 3aKOHA
COXpaHEHUSI MEXaHUYECKOM SHEPTUU NIPH
cB0oOOHOM nasneHuu. [IpumMenenune 3akoHa
COXPaHEHUSI MEXaHUYECKOM SHEPTHH IS pacuéTa
MMOTCHIMAJIBHOW U KUHETUYECKOM SHEPTUHU TeIa.
Pemenue 3a1a4 ¢ HCMIOIB30BAHUEM 3aKOHA
COXPaHEHMS] MEXaHUYECKOW YHEPTUHU
Nroro no pazneny 40
Pa3nen 2. Mexannueckue K0J1e0aHUS ¥ BOJHBI
2.1 Mexaunueckue | 7 KonebarensHOE HaOmronenne xoebannii mox JEUCTBUEM CHUIT bubmmoreka [IOK
KoJIe0aHus nBukerne. OCHOBHBIE | TSDKECTH M YIPYTOCTH M OOHApYKEHHE 2222(:5” m.edsoo.ru/7f4
XapaKTePUCTUKHU MOT0OHBIX KOJIEOAHUHN B OKPYKAIOIIEM MUPE. -
KoJie0aHuil: epuo/, Ananu3 xosniebaHui rpy3a Ha HUTH UHA TIPY>KUHE.
yacToTa, aMImTyaa. | OnpeneneHue 4acToThl
MaremaTnyeckuit u KoJIe0aHUI MaTeMaTH4YECKOTO U MPYKUHHOTO
PY>KUHHBIH MasTHUKOB.
MasITHUKH. HabGnronenue u 00bsCHeHNE SBICHUSIPE30HAHCA.

50



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

IIpeBparienne
DHEPTUUTIPU
KoJIcOaTeILHOM
JIBYDKCHUH.
3aTyxaromnue
KOJICOaHMSI.
BrIiHyX1eHHbBIE
kKoncOanus. Pe3onanc

HCCJ’IGIIOB&HI/IC 3aBUCHUMOCTH IICpHUOaa
KoJIcOaHuH IMOABCHICHHOI'O K HUTHU I'Py3a0T

JJIWMHBI HUTH. HpOBepKa HC3aBHUCUMOCTH IICPHOIA

KOJICOaHHMITPY3a, TIOJIBEIICHHOTO K JICHTE, OT
Macchl rpy3a.Habmronenue u oocyxieHue
OIIBITOB, ICMOHCTPHPYIOIINX 3aBUCUMOCTD
neproa KojicOaHul Npy>KHHHOTO MasiTHUKA OT
MacChIrpy3a 1 KECTKOCTH TPY>KHHBI.
[TpMeHEeHHe MAaTEeMaTHYECKOTO U MPY>KUHHOTO
MasTHUKOB B Ka4eCTBE MOJICIICH JIJIsl OITMCAHUs
KoJicOaHui B OKpysKaroleM Mupe. Perenne
3aJ1a4, CBSI3aHHBIX C BEIYHUCIICHHEM HJTH OI[CHKOM
4acTOTHI (TIepro/ia) KoyeOaHuu

H3mepenue yckopenusi c60000H020 nadeHus

2.2

Mexanunyeckue
BOJIHBI. 3BYK

Mexannueckue
BoJIHBI. CBOMCTBA
MEXaHUYECKUXBOJIH.
[IponosbHbIE 1
MOTIEPEYHbBIEC BOJIHBI.
JIMMHABOJIHBI U
CKOPOCTH €€
pacnpoCTpaHEHUs.
MexaHn4eCKHUE BOJTHBI
B TBEPAOM TEIIE,
CEMCMHUYECKHE BOJIHBI.
3ByK. ['poMKOCTB
3ByKa UBBICOTA TOHA.
OTpakeHHe3BYKA.

OOHapyXeHUE 1 aHaJU3 BOJTHOBBIX SIBJICHUIB
OKPYXKAaIOIEeM MUPE.

Hab6nrogenue pacpocTpaHeHUs MPOI0TbHBIXU
MONEPEYHBIX BOJIH (HA MOJCIH) U
oOHapyKeHHE aHAJIOTUIHBIX BUIOB BOJTHB
npupoze (3ByK, BOJIHBI Ha BOJIE).
Breraucnenue qiiHBI BOJHBI M1 CKOPOCTH
pacnpocTpaHEHHS 3BYKOBBIX BOJIH.
DKCIepuMEHTATLHOE ONPEICIICHUE TPAHUI]
YaCTOTHI CIBIIIUMBIX 3BYKOBBIX KOJICOaHUIA.
Hab6nronenune 3aBUCUMOCTH BBICOTHI 3BYKa

OT 9aCTOTHI (B TOM YHCJIE, C UCIIOIH30BaHUEM
MY3bIKaJTbHBIX HTHCTPYMEHTOB).

Habnronenue n 0ObsICHEHUE SIBJICHUS
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NudpasByk u
yIIbTPa3BYK

aKyCTUUYECKOTO pe30HaHca. AHAIN3
OPUTMHAJIBHOTO TEKCTa, MOCBAIIEHHOTO
HCIIOJIb30BaHUIO 3BYKa (WJIM YIbTPa3ByKa) B
TEXHHUKE (IXO0JIOKAIUs, YIbTPa3BYK

B MEJIUIIMHE U JIP.); BBINOJHEHUE 3a]IaHUITIO
TEKCTY (CMBICJIOBOE YTEHUE)

Wroro no pazneny 15
Pa3jen 3. DJeKTPOMarHuTHOE 10Jie H YJIEKTPOMATHUTHbBIE BOJIHBI
3.1 | Dnexkrpomaruu | 6 DNeKTpOMarHuTHOE [TocTpoenue paccyxneHnii, 000CHOBBIBAIOIITUX bubnuorexa HOK
THOETIOJIE U ToJe. B3aMMOCBSI3b 3JIEKTPHYECKOTO ¥ MATHUTHOTO ngjg/ m.eds0o.ru/714
AIIEKTPOMArHUT DneKTpOMarHuTHbHIE TMIOJICH. -
HBICBOJIHBI BOJTHBI. DKCcnepUMEeHTAIbHOE U3yUE€HUE CBOMCTB
CaoiicTBa AIEKTPOMArHUTHBIX BOJIH (B TOM YHUCIIE C
AIEKTPOMArHUTHBIX MOMOIIbIO MOOMIIBHOTO TeNedoHa). AHAIIN3
BoJH. [lIkana PEHTTC€HOBCKHUX CHUMKOBYEIIOBEUECKOTO
AIIEKTPOMArHUTHBIX opraHu3Ma. AHaJIU3 TEKCTOB, OMUCHIBAIOIINX
BOJTH. VMcnonb30BaHue | MPOSBICHUSADICKTPOMATHUTHOTO U3JTYICHHS B
AIEKTPOMArHUTHBIX MIPUPOJIEC: )KUBBIC OPTaHU3MBI, U3TyUCHHUS
BOJIH/IJII COTOBOM HEOECHBIX TeJI(CMBICIIOBOE YTCHUE).
CBSI3H. PacrosnaBanue u aHaIM3 pa3IMYHbBIX
DneKTpoMarHuTHaS MPUMEHEHUH JIEKTPOMArHUTHBIX BOJTHB
IpUpoJacBera. TeXHUKE. MI3yueHne BOJTHOBBIX CBOMCTB CBETA.
CkopocTh cBeTa. Pemenue 3amau ¢ ucnosnb3oBanuemM Gopmyt st
BomHoBwie cBoOliCcTBa CKOPOCTH AJIEKTPOMArHUTHBIX BOJIH, JJIUHBI
CBETa BOJTHBI ¥ YaCTOTHI CBETA
Wroro no paznemny 6
Pasnen 4. CBeToBbI€ SIBJICHUS
4.1 | 3akoHBI 6 JlyueBast Mozienb HabGnrogenue onsITOB, AEMOHCTPUPYIOIIUX bubmorexa [IOK
https://m.edsoo.ru/7f4
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pacrpoCTpaHeH ceera.cTounnku ABJICHUE MPSIMOJIMHENHOTO pACIPOCTPAHECHUS ladab
USICBETA CBETA. cBeTa (BO3HMKHOBEHHE TEHU U MOITYTEHN),
[IpssMonuHEHOE Y UX UHTEPIIPETALNS C UCTIOJIb30BAHUEMITOHSATHS
pacrpocTpaHeHHe CBETOBOTIO JIy4a.
CBETA. 3aTMEHUSA OOBbsiCHEHUE U MOJEIUPOBAHUE COTTHEYHOTO U
Counna u JIyHsl. JIYHHOTO 3aTMEHHUM.
OTtpaxeHue cBera. HccenenoBanne 3aBUCUMOCTH YIJIa OTPaKEHUS
[1nockoe3epkaio. CBETOBOTO JIy4a OT yIJla NaJeHUs.
3aKOH OTPAXKEHUSA N3yuenne cBOMCTB 300pakeHUs B IJIOCKOM
CBETa. 3epKaiie.
[Ipenomiienue cBera. HaOmronenue n 00bICHEHHUE OIBITOB 110
3aKOH NPEIOMIICHUS MOJTyYEHHUIO N300paKeHH B BOTHYTOM U
ceeta. [lonHoe BBITTYKJIOM 3epkanax. HaOmonenue u
BHYTPECHHEE OOBSICHEHHE ONBITOB 110 PEJTOMIICHUIO CBETa Ha
OTpa)KEHUE CBETA. I'PaHHULIE PA3JIUYHBIX CPEJl, B TOM YHUCJIE OIBITOB C
Hcnonb3zoBanue IIOJIHBIM BHYTPEHHHUM OTPAKEHHUEM.
IIOJIHOTO BHYTpeHHETO | McciienoBaHue 3aBUCUMOCTH YIUIA IIPEJIOMIICHHUS
OTpaXXEHUs B OT yrJja MaJieHusi CBETOBOIO JTy4aHa I'PaHuULIe
ONTHYECKUX «BO3AYX—CTEKIIO».
CBETOBOAAX Pacno3naBanue siBIEHUN OTpaXeHUs U
MIPEJIOMJICHUS CBETA B TOBCEIHEBHOM KU3HHU.
AHanu3 1 00bsCHEHUE SIBJICHUS ONTHYECKOTO
MUpaxa.
Perenue 3aa4 ¢ UCNOJIb30BaHUEM 3aKOHOB
OTpa)KEHUs U MPEJTOMIICHHSI CBETA
4.2 | Jluu3bl 1 JIunza. Xon mydeil B [Toy4yenune n300paxxeHut C TOMOIIIBHIO
ONTUYECKHE nuH3e.OnTtuyeckas coOuparoIei U paccenBaroei JIUH3.
npuOOpHI cucremMa Omnpenenenre (OKYCHOTO PACCTOSTHUS U
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dboToanmapara,
MUKPOCKOTIaH
Teneckomna. [ 'ma3 kak
ONTHUYECKasi CHCTEMA.
bimszopykocTs 1
JTAIbHO30PKOCTh

ONTUYECKON CHJIBI COOMPAIOILEH JIMH3bI. AHAJIN3
YCTPOMCTBA M IPUHIMIA JEHCTBUIHEKOTOPBIX
ONTUYECKUX MPUOOPOB: (poToamnmapara,
MUKPOCKOIIa, TEJIECKOIIA.

M3yyeHnue Mozenu riia3a Kak ONTUYECKON
CUCTEMBI. AHAIN3 SIBJICHUH OJM30PYKOCTUH
JaJIbHO30PKOCTH, NPUHIINIA IEVCTBUA

OYKOB

4.3 Pasnoxxenue 3 Pasznoxxenue 0exoro HaOmronenue pasnokenus 6€J10ro CBETaB CIEKTP.
OeJIorocBeTa B CBETa HaOmronenne u 00bsICHEHHE OIIBLITOB IO
CIIEKTP B crieKTp. ONbITHI MOJTYYEHHIO OCJIOr0 CBETa MPH CIIOKEHUHUCBETA
Hrrotona.Crnoxxenue | pa3HbIx BeTOB. [IpoBenenue n o0bsicHEHUE
CIIEKTPAIBHBIX IIBETOB. | OIBITOB 10 BOCTIPHATHIO IIBETA IIPEAMETOB IIPU
Hucnepcust cBera WX HAOIOJICHUN Yepe3 IBETOBBIC (DMIIBTPHI
(LIBETHBIE OYKH)
Uroro no pazneny 15

Pa3znen 5. KBanToBbI€e sIBJIeHUA

5.1 Hcnyckanue n
HOTJIOIIEHUE
CBETaaTOMOM

4

Omneitel Pezepdopaa u
IJIaHETapHast MOJEb
aroma.Mozens atoma
bopa.

Hcenyckanne n
IIOIJIOLEHNE CBETA
atoMoM. KBaHTBI.
JInuelyartsle CIIEKTPBI

OO6cyxnenue nenu onbiToB Pesepdopaa no
UCCJIEIOBAHUIO AaTOMOB, BBIJIBJKEHUE

TUIIOTE3 O BO3MOXKHBIX PE3YyJIbTaTax ONBITOB

B 3aBUCUMOCTH OT IPEJII0JIAraeMOro CTPOCHUS
aTOMOB, (hopMyIHpOBaHUE BHIBOJIOBU3
pe3yabTaToB ONbITOB. OOCYKIeHNE
MPOTUBOPEYMH TUIAHETAPHON MOJEIA aTOMA U
OCHOBAHHUH JJIs rUnoTe3bl bopa o cranmonapHbIxX
opbutax 31exkTpoHoB. HabnroaeHne CrutonHpIx u
JIMHENYaThIX CIIEKTPOB U3JIyYCHUS PA3ITUYHBIX
BEILECTB.

bubanoreka [IOK
https://m.edsoo.ru/7f4
la4ab
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OOBsCHEHHE IMHEMYaThIX CIICKTPOB U3JIYYCHHA

52 Ctpoenue PannoakTUBHOCTE. OO6cy>xIeHre BO3MOXKHBIX TUIIOTE3 O MOJEIISAX
aTOMHOTO0s1]Ipa Anbda-, 6eTa- u CTPOEHUS SiIpa.
raMma-u3JIy4YeHHUSI. Omnpenenenue cocTasa siaep 1Mo 3alaHHbIM
Ctpoenue aTOMHOTO MAaCCOBBIM M 3apsIIOBBIM YHCIIAM U
anpa. Hykmonnas IO TIOJIOKEHUIO B IEPUOJNYECKON CUCTEME
MOJIeJIb aTOMHOTI'O 2JIEMCHTOB.
anpa. M30Tormsl. AHanu3 U3MEHEHUS COCTABA SJIpa U €r0
PannoakTuBHEIC MOJIOKEHHUSI B IEPUOIUYECKON CUCTEMEIPH (.-
npespanieHus. llepuosa | paTnoaKkTUBHOCTH.
noJjypacrnajia atToMHsixX | FicciaenoBaHue TPEKOB (i-4acTHIL 0 TOTOBBIM
anep dboTorpadusim.
OO6HapyxeHue ¥ U3MEpPEeHHUE PagualliOHHOTO
(dhoHa ¢ TTOMOIIIBIO JIO3UMETPA, OLICHKA €To
WHTEHCUBHOCTH. AHaIN3 OMOJIOTMYSCKUX
W3MEHECHU U, TPOUCXOISIIUX MOJT ICHCTBUEM
PaIUOAKTUBHBIX U3JTyueHHil. Mcnosb3oBanue
PaIMOAKTUBHBIX U3JIYYEHUN B MEUIIMHE
5.3 Snepublie SnepHble peakuuu. Pemenue 3aga4 ¢ HCNIOJIb30BAHUEM 3aKOHOB
peaxkuuun 3aKOHBICOXPAHEHUS COXPaHEHHUSI MACCOBBIX M 3apsIIOBBIX YHCEN Ha

3apsIIOBOTO U
MacCOBOTO YHCEIL.
DHeprus CBs3U
aTOMHBIX sifiep. CBs3b
MaccChl U SHEPIUH.
Peakiuu cunTe3a n
JEJIeHUS SAep.

M cTOYHMKY 3HEPTrUH

OTIpe/IeTICHUE PE3YNIbTATOB SACPHBIX PEAKIIHIA,
aHaJIn3 BO3MOXXHOCTHU HJIM HEBO3MOKHOCTH
AIEPHON PEAKIUH.

O11eHKa HEPTUHU CBS3U SJEP C UCIIOJIb30BAHUEM
dbopMmyIbl DAHIITEHHA.

OOcy:x1eHne EPCIEKTUB UCTIONb30BAHUS
yIPaBIsEMOTO TEPMOSIEPHOTO CUHTE3A.
OO6cy:x1eHne MPEUMYIIECTB U SKOJOTHIECKIX
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CoiHnau 3B€E31I.
SnepHas sHEpreTUKa.
JlericTBus
paIMOAKTUBHBIX
W3JIyYEHUN

Ha ’KUBbIC OPTaHU3MBbI

po0JsIeM, CBSI3aHHBIX C SIACPHON YHEPreTUKON

Uroro no pazneny

17

IHoBTOpPHUTEIBLHO-00001HAO I MOYJIb

[ToBTOpEHUE U
o0oO011IeHne
COJIEpKaHUS
Kypca

busuku 3a 7-9
KJIaCChI

9

Cucremaruzanus u
00o011IeHne
MPEAMETHOTO
COJIEp>KaHMS U OTbITa
NeSATEeTbHOCTH,
PUOOPETEHHOTO
MIPY U3YYCHHUH BCETO
Kypcapu3uKu
OCHOBHOT'O OOIIET0O
oOpa3oBaHusl.
IloaroroBska k
OCHOBHOMY
rOCyAapCTBEHHOMY
’K3aMEeHy o (pU3HKe
JUTS1 O0y4aromuxcs,
BBIOPABIIINX 3TOT
Y4€OHBIN NpeaMeET

BrinonHenne yueOHbIX 3aJJaHui, TPEOYIOIIHNX
JIEMOHCTPAllMA KOMIIETEHTHOCTEM,
XapaKTEPU3YIOIINX €CTECTBEHHOHAYYHYIO
IPaMOTHOCT:

— TPUMEHEHHUS MOJYYEHHBIX 3HAHHUM IS
HAy4YHOTO O0BACHEHMS (PU3NYECKUXABJIICHUI B
OKpYXaroUIEH MPUPO/IE,

B IMOBCETHEBHOM U3HU U BBISBIICHUS
(bU3UYECKUX OCHOB Psifia COBPEMEHHBIX
TEXHOJIOTHI;

— TPUMEHEHUS] OCBOCHHBIX IKCIIEPUMEHTATBHBIX
YMEHUH

JUTSL UcCIieZIoBaHusT PU3MUECKUX SIBJICHUH,B TOM
YUCJIe 1JI MPOBEPKU TUIOTE3 U BBISIBIICHUS
3aKOHOMEpPHOCTEW. Permenne pacu€THbIX 3a71a4, B
TOM YHUCJIE TPEANOJIAraloINX UCIOIb30BAHUE
bu3MYeCKUXMO IeTIei 1 OCHOBAaHHBIX Ha
COJIEpKaHHUM PA3IUYHBIX Pa3/IeoB Kypca
¢bu3uku. BeimoiHeHNe U 3anuTa rpyImoBbIX WITH
WHJIMBUAYAJIbHBIX IPOEKTOB, CBSI3AHHBIXC
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coJiep>KaHreM Kypca PU3uKu

Wroro no pazaeny 9
OBIIIEE 102
KOJIMYECTBO

YACOB I1O0

I[TPOI PAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O TIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

¢busuka, 7 xnacc / A.B. Ilepoimkun
¢usuka, 8 knacc / A.B. Ilepbimkun
¢usuka, 9 knacc / A.B. Ileppiikun, E.M. ['yTHUK

METOAUYECKHUE MATEPHUAJIBI IUISA YYUTEJIA

¢dusuka, 7 kinacc / A.B. Ilepbikun

¢duzuka, 8 kimacc / A.B. Ilepbikun

¢usuka, 9 kmacc / A.B. Ilepprkun, E.M. ['yTHuK

®I'OC KonTposbHo-u3meputenabHbie Marepuainsl Ousnka 7 kinacc Mocka. «Bako» 2017

®I'OC KonTponasHo-u3MepuTenbHble MaTepuaibl @usnka 8 kinacc Mocksa. «Bako» 2017
®I'OC KonTpoapHo-uzMepuTensubie Matepuainsl Pusnka 9 kinacc Mocksa. «Bako» 2019

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

https://m.edsoo.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
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KPUTEPUHU OHEHUBAHUSA IPEJMETHBIX PE3YJIbTATOB

PGSYJ'II)TaTOM IMPOBCPKH YPOBHA YCBOCHUA y‘{€6HOFO MaTtcpuaiia ABJIKACTCA OTMCTKA.
HpI/I OLCHKC 3H3HI/II>1, O6y‘{aI-OHII/IXC$I IMpCaIoIaracTcsA 06pan1aTL BHHUMAHHC HA IIPAaBUJIBHOCTh, OCO3HAHHOCTb, JIOTHYHOCTD
" 10Ka3aTCIbHOCTDb B U3JIOKCHHUHN MaTCpHala, TOUHOCTDb UCIIOJIb30BAHUA (bH?)PI‘ICCKOfI TCPMHUHOJIOTHH, CAMOCTOATCIBHOCTD

OTBCTA.

YCTHBIHA OTBET

Ouenka

Kpurtepun oneHnBaHus

«5»

OO6yuaronuiics:

- [loka3bIBaeT riy0oKoe 1 OJTHOE 3HAHKE U IOHUMaHUE BCEro 00bEMa MpOrpaMMHOT0 MaTepuaa;
IIOJIHOE IIOHUMAHKE CYIIIHOCTH PacCMaTPUBAEMBbIX IMOHITUHN, IBJICHUN U 3aKOHOMEPHOCTEN, TEOPU,
B3aUMOCBS3€EH;

- YMeeT cOCTaBUTh IOJIHBIM U MPAaBWIBHBINA OTBET HA OCHOBE M3YYEHHOI'O MaTEpHalia; BBIACIATH [TIaBHbIE
MOJIO’KEHUS, CAMOCTOSITEIILHO MOATBEPK/1aTh OTBET KOHKPETHBIMU IIpUMEpaMu, (pakTamMu; CaMOCTOATEIbHO U
apryMEHTHPOBAHO JIeJaTh aHaIn3, 0000IIEHUs, BEIBOJIbI. Y CTAHABIMBATH MEXIPEIMETHBIC (HA OCHOBE paHee
NPUOOPETEHHBIX 3HAHUI) U BHYTPUIIPEIMETHBIE CBSI3H, TBOPUECKH MPUMEHSThH NOJyUeHHbIEC 3HAHUS B
He3HakoMoM cutyanuu. [locienoBarenbHO, 4ETKO, CBSI3HO, 0OOCHOBAHHO M 0€30ITMOOYHO U3JIarath y4eOHBIN
MaTepHal; 1aBaTh OTBET B JJOTUYECKOM MOCIE0BATENBHOCTH C UCIIOJIb30BAHUEM MTPUHSATON TEPMUHOJIOTUH;
JienaTb COOCTBEHHBIE BBIBOIbI; (DOPMYIMPOBATH TOYHOE ONPENEIECHUE U UCTOJKOBAHUE OCHOBHBIX MOHSTHUH,
3aKOHOB, TEOPHIi; PU OTBETE HE MOBTOPATH AOCIOBHO TEKCT YUEOHHMKA; M3JIaraTh MaTepHall IUTEPATYPHBIM
A3BIKOM; MIPABWJIBHO U OOCTOSITEILHO OTBEYATh Ha IOMOJIHUTENbHBIE BOMPOCH] yunuTelss. CaMoCTOSTENBHO U
palMOHANBHO UCIIOJIB30BATh HATJIAIHBIE TOCOOMS, CIIPAaBOYHBIE MATEpUaIbl, yU€OHUK, TOTOJHUTEIBHYIO
JUTEpaTypy, HIEPBOMCTOUYHUKHU; IPUMEHSTh CUCTEMY YCIOBHBIX 0003HAUECHUHN NIPU BEJICHUH 3aIHCEeH,
COIIPOBOXIAIOIINX OTBET; UCIOIB30BAHUE JIJIS I0KA3aTEIbCTBA BHIBOJOB U3 HAOIOICHUN U OIBITOB;

- CaMOCTOSITENTbHO, YBEPEHHO U O€30IIMO0YHO MPUMEHSIET MOJTyYeHHbIE 3HAHHSI B PEIICHUU po0OiieM Ha
TBOPYECKOM YPOBHE; JIOITYCKAaET HE 00JIee OTHOTO HEA0UYETA, KOTOPHIN JIETKO UCHPABIISIET 110 TPEOOBAHUIO
YUUTENsl; IMEEeT He0OX0JMMbIe HABBIKU pabOThI ¢ MPHUOOpaMHU, YepTEKaMH, CXeMaMU U TrpaduKamH,
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COIMMYTCTBYIOIMIMMH OTBCTY, 3aIllMCH, COITPOBOKAAOINC OTBCT, COOTBCTCTBYIOT Tp€6OBaHI/I$IM

«“4»

OOyuaromuics:

- [Toka3bIBaeT 3HaHUS BCETO M3YUYEHHOI0 MPOrpaMMHOI0 MaTepuana. J{aét nmojaHblil ¥ IpaBUIIbHBIA OTBET
Ha OCHOBE M3yUYEHHBIX TEOPHi; HE3HAYNTEIIbHBIC OMMUOKH W HETOYETHI TTPU BOCTIPOU3BEICHUH U3yUYE€HHOTO
MaTtepuasa, OnpeaesICHUs TOHATUN J1ajl HEeMOJIHbIC, HEOOIBIITNE HETOYHOCTH IIPU UCIOJIb30BAHUHN HAYUHBIX
TEPMUHOB WIH B BEIBOJAX M 000OIICHUAX U3 HAOIIOJCHUN U OMBITOB; MaTepUaj U3JiaraeT B ONpeAeIeHHON
JIOTUYECKOM MOCIE0BATENBHOCTH, IPU 3TOM JOIYCKAET OAHY HErpyOyr0 OIIMOKY WM HE OoJiee ABYX
HEJI0YETOB M MOXKET X UCIPABUTH CAMOCTOATENIBHO MPU TPEOOBAHUU WK MPU HEOOJIBIION MTOMOIIN
npenojaBatesis; B OCHOBHOM YCBOWJI YUEOHBIN MaTepuai; MOATBEPKAAET OTBET KOHKPETHBIMU IPUMEPAMU;
MPAaBUWJIBHO OTBEUYAET HA JIOMOJTHUTEIBHBIEC BOIIPOCHI YUUTES.

- YMeeT caMOCTOSITENIbHO BBIIEIATh IJIaBHBIE MTOJIOKEHHS B MU3YUYEHHOM MaTepHalie; Ha OCHOBAaHUU
($hakToOB U MPUMEPOB 0000IIATH, I€TaTh BEIBOJIbI, YCTAHABIUBATH BHYTPUIIPEAMETHBIC CBSI3U. [IprMeHTh
MOJIyYCHHBIC 3HAHUS Ha MPAKTUKE B BUIOM3MEHEHHOM CUTYaIlMH, COOI0/IaTh OCHOBHBIE MTPaBUia KyJIbTYPhl
YCTHOU pEYH U CONPOBOKIAAOIIEN MMCbMEHHOM, UCI0JIb30BaTh HAYYHbIE TEPMUHBL;

- B 0CHOBHOM ITpaBWJIBHO JIaHbI ONPEIEIICHHS TOHSATUN U UCTIOJIb30BaHbl HAYUYHbIE TEPMUHBI

1. - OTBET CaMOCTOSATEILHBIMN;

2. Hanuuue HeToyHOCTEH B U3J10KeHUH (PU3NYECKOTO MaTepuaa;

3. OmnpeneneHus MOHATUI HEMOJIHBIC, TOMYIICHBI HE3HAYNTENbHBIC HAPYIICHUS MOCIEA0BATEILHOCTH
W3JI0KEHUsI, HEOOJIbIITNE HETOYHOCTH IIPH UCIOJIb30BAaHUU HAYYHBIX TEPMUHOB WJIU B BBIBOJAAX U 00O0OIIECHUSIX;

4, CBs13HOE U MOCIIEIOBATEILHOE U3JI0KEHUE; TIPU TTOMOIIM HABOASIIUX BOITPOCOB YUUTEIIS
BOCIIOJTHSIFOTCS C/IeJIaHHbIE TTPOMYCKU;

5. Hanuune KOHKpETHBIX MPEICTABICHUHN U AJIEMEHTAPHBIX PealIbHbIX MOHATUN N3ydaeMbIX
(bu3NYECKUX SBJICHUI;

6. [TornmaHue OCHOBHBIX (PU3NUECKHUX 3aKOHOB;

[Tpu pemennn Gu3MvecKUx 3a7a4 CeIaHbl BTOPOCTETICHHBIE ONHUOKH.

«3»

OOyuatromuiics:
Y CcBOMII OCHOBHOE COJIEpKaHHUE y4eOHOTO MaTepralia, IMEeT MPOOeIbl B yCBOSHUH MaTepualia, He
NPEMSTCTBYIONIVE JTATbHEHIIIEMY YCBOCHHIO MPOTPAMMHOI0 MaTeprala,
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2. Marepuan uznaraet HeCUCTEMaTU3UPOBAHHO, (parMEHTApHO, HE BCETIa MOCIIEI0BATENBHO;

3. [Toka3pIBaeT HEAOCTATOUHYIO C(HOPMUPOBAHHOCTH OTACIIbHBIX 3HAHUN U YMEHHI; BBIBOJIBI U
0000IIIEHUS apTyMEHTUPYET ¢J1a00, JOMYCKAeT B HUX OIIHOKHU.

4. Jonmyctuin omMOKA U HETOYHOCTHU B UCIIOJIb30BAHWM HAYYHOW TEPMHUHOJIOTUH, OTIPEICTICHUS TTOHITHIMA
Tl HETIOCTATOYHO YETKHE,

5. He ucnonib30Ball B Ka4eCTBE JJOKA3aTEIbCTBA BBIBOBI U 0000IIEHUS U3 HAOIIOAeHUH, (DAKTOB, OTIBITOB
WJIM TOTTYCTHJT OIIMOKY TPU WX W3JI0KEHUU;

6. VicribIThIBaCT 3aTpyAHEHUS B IPUMEHEHUN 3HAHUM, HEOOXOAMMBIX JJIS PEIICHHS 3a7a9 Pa3InIHBIX
THUIIOB, IPH OOBSICHEHUN KOHKPETHBIX SBJICHUN HA OCHOBE TEOPHI M 3aKOHOB, WJIH B TIOJITBEPKICHUH
KOHKPETHBIX PUMEPOB MPAKTHICCKOTO IPUMEHEHUS TEOPHIA;

7. OTBedYaeT HEIMOJHO Ha BOTIPOCKHI YUUTEINS (YIIycKasi U OCHOBHOE), FJTH BOCITPOM3BOAMT COJCPKaHUE
TEKCTa Y4eOHHKA, HO HEJIOCTATOYHO MOHUMAET OT/IEIbHBIE TIOJIOKEHUSI, UMEIOIINE BAXKHOE 3HAUCHHUE B 3TOM
TEKCTE;

8. OOHapyXMBaeT HEAOCTATOYHOE TOHUMAHUE OT/ICIBHBIX MOJIOKEHU I MPU BOCITPOU3BEICHUHU TEKCTA
ydeOHUKa (3amucei, IepBOUCTOYHUKOB) WJIM OTBEYAET HETMOJIHO HA BOMPOCHI YUUTETIs, JOMYCKas OJTHY-/IBE
rpyoObIe OIMOKH.

9. Cnaboe 3Hanue (HU3NYECKON HOMEHKIIATYPhI, OTCYTCTBUE MPAKTUUECKUX HABBIKOB PA0OTHI B 00JIACTH
bu3uKKN (HEyMEHUE M0JIb30BaAThCS MPUOOPAMHU U T.1I.);

10. TobKO ITPU OMOIITY HABOISIIUX BONPOCOB YUCHHK YJIaBIUBACT (DU3UICCKUE CBS3H.

2»

OO6yuaronuiics:

1. He ycBowII 1 HE pacKpbII OCHOBHOE COJICpP)KaHKME MaTeprala;

2. He nenaet BBIBOZIOB 1 000OIIIEHU.

3. He 3HaeT u He MOHMMAET 3HAYUTEIBHYIO HJIM OCHOBHYIO YacTh MPOTPAMMHOT'O MaTepHuaa B
mpeesiax moCTaBICHHBIX BOIIPOCOB;

4, Nmeet cnabo chopMupoBaHHBIE U HETIOJIHBIC 3HAHUS U HE YMEET MPUMEHSATh UX K PEIICHHUIO
KOHKPETHBIX BOIIPOCOB M 33/1a4 0 00pasity;

d. [Tpu oTBeTe (Ha OIMH BOIIPOC) JOMYCKAET 00Jiee IBYX IPyObIX OMMOOK, KOTOPHIE HE MOXKET

HNCIIPAaBUTb JAKC ITPU IMTOMOIIN YIUTCIIA.
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NmeroTcst TpyOble OIMOKH B UCTIOJIb30BAHUM KapThI.

«1» OOGyuaronuiics:
1. He MoeT 0TBETUTH HU Ha OJIMH M3 ITOCTABJICHHBIX BOIIPOCOB.
2. [ToTHOCTBIO HE YCBOMJI MaTepHall.

IIpumeuanue. [10 OKOHUAHUH YCTHOTO OTBETA 00YYAIOLIErOCs MEeJAaroroM 1a€rcs KpaTKuil aHalIu3 OTBETA, OObSIBIISIETCS
MOTHBHMPOBaHHasl OLlEHKA. BO3MO)KHO IpUBII€YEHNE APYTUX 00YUYarOIMXCs AJIs aHAJIM3a OTBETA, CaMOaHaIN3, IIPEII0KEHUE

OLICHKH.

OHeHKa CAaMOCTOATECJIbHBIX IMCbMEHHBIX 1 KOHTPOJIbHBIX pa60T

Ounenka

Kpurepuu oueHuBanus

«5»

OO6yuaronuiics:
- BBITMIOJIHUWJI paboTy 0€3 OITMOOK 1 HEJIOUYETOB,;
- omyCcTHII He 0oJiee OJTHOTO HEeJJoUeTa.

«“4»

Y4eHHK BBITTOJIHUAI paOOTy MOJTHOCTHIO, HO JOITYCTHII B HEH:
- He OoJsiee OTHOM HerpyOol OITMOKH M OJTHOTO HEJI0YETa;
- He OoJiee IByX HEJI0YETOB.

«3»

OOyuaromuiics MpaBUJIbHO BBITMOJIHUI HE MEHEE OJIOBUHBI pPA0OTHI I AOMYCTHI:
- He OoJiee ABYX IpyOBbIX OLIMOOK

- He OoJsiee oIHOM rpyOoi, 0THOM HETpyOO OITMOKH M OJTHOTO HEeJl04YeTa

- He OoJiee ABYX-TpeX HErpyObIX OMMOOK

- He OoJsiee 0IHOM HEeTpyOOoii OITMOKH U TPEX HEJ0YETOB

Wnu npu 0TCYyTCTBUM OMIMOOK, HO MPU HATMYHH YETHIPEX -TISITH HEIOUETOB.

«2»

OOyuaromuiics:

- TOTTYCTHJI YMCIIO OITUOOK ¥ HEIOYETOB, MTPEBOCXOAIIEE HOPMY, ITPU KOTOPOIl MOKET OBITH BHICTABIICHA
OIleHKa «3»;

- €CJIM IPABUJIHLHO BBITIOJTHIII MEHEE TTOJIOBUHBI PA0OTHI.
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«1» OOGyuaronuiics:
- HE MIPUCTYIIAJI K BBITIOJIHEHUIO PaOOTHI;
- MPAaBUJILHO BBIMOJHUI He Oosiee 10 % Bcex 3amaHuid.

IIpumeuanmue.

1. Yaurens uMeeT mpaBo MOCTaBUTH 00YYarOMIEMyCsl OIEHKY BBIIIE TOH, KOTOpas MPeIyCMOTPEHa HOPMaMH, ECITH
00yJaroIuMcsi OpUTUHAIBHO BBITIOJIHEHA paboTa.

2. OneHKY ¢ aHAJIM30M JIOBOJASTCS JI0 CBEJCHUS 00y4aronInxcs, Kak MpaBuiio, Ha MOCIEAYIONIEM YPOKE,
npeaycMaTpuBaeTcs: paboTa HaJl OIIMOKaMH, YCTpaHEHHE MPOoOesoB.

Kpurepuu BoicTaB/IeHHS OLIEHOK 32 NIPOBEPOYHbIE TECThI

KosauuecTBo Bpemsn Kpurepuu oueHuBaHus
BOIIPOCOB B TeCTe BBINIOJIHECHHSA
10 Bompocos 10 — 15 munyT «5» - 10 mpaBWIBHBIX OTBETOB

«4» - 7 — 9 npaBUIBLHBIX OTBETOB
«3» - 5 — 6 NpaBUIIBLHBIX OTBETOB
«2» - MEHEE S5 TIPaBUIILHBIX OTBETOB

20 BompocoB 20-30 MuHyT «5» - 18 — 20 mpaBUIIbHBIX OTBETOB
«4» - 14 — 17 npaBUIbHBIX OTBETOB
«3» - 10 — 13 mpaBUIBHBIX OTBETOB
«2» - meHee 10 npaBUIBLHBIX OTBETOB

30 BonipocoB 30 — 40 muHyT «5» - 27 — 30 npaBUJIBHBIX OTBETOB
«y» - 22 — 26 IpaBUIIBLHBIX OTBETOB
«3» - 15— 21 npaBUIBHBIX OTBETOB
«2» - MeHee 15 mpaBWIBLHBIX OTBETOB

OueHka KayecTBa BbINOJHEHNS NPAKTHYECKUX U CAMOCTOSITEILHBIX padoT mo ¢pusuke



Ounenka

Kpurtepuu oneHuBanus

«5»

[IpakTrueckast Wi CaMOCTOSITENIbHASI pa00Ta BBIITOJIHEHA B IIOJTHOM 00BEME C COONIIOICHUEM
HEe0OX0aMMOoH TocienoBareIbHoCTH. O0ydaromuecs paboTanu MOTHOCTHIO CAMOCTOSATEIBHO: TO00pau
HEOOXOMMbIE JJIs BBITIOTHEHHSI IPEsIaraéMbIX paboT HCTOYHUKH 3HAHHM, TOKa3aIl HEOOXOAUMEBIE IS
MIPOBEJICHUS MPAKTUYECKUX U CAMOCTOSTENIbHBIX Pa0OT TEOpETUIECKUE 3HAHUSI, TPAKTUIECKIE YMEHUS U
HaBBIKH.

Pabota oopmiieHa akKkypaTHO, B ONITUMAIbHOM AJis1 (PUKCAaLUU pe3yabTaToB (hopMe.

dopma QuKcauy MaTepruaioB MOXKET ObITh NMPEAJIOKEHA YUUTENIEM WM BbIOpaHa CAaMUMHU
00yJaroImMUMHUCH.

«“4»

[IpakTHyeckast UM CaMOCTOSITENbHAs padoTa BHINOJIHEHA 00YyYalOIMMUCS B IOJTHOM 00beME U
CaMOCTOSITENIbHO.

JlommyckaeTcsi OTKIIOHEHHE OT He0OXOIMMOM MOCIIeIOBATEIFHOCTH BBITIOJTHEHMS, HE BIMSIOIICE Ha
MPaBUJIBHOCTh KOHEYHOTO pe3yibTaTa (epecTaHOBKA MMyHKTOB TUITOBOTO IJIaHa MPHU XapaKTEPUCTUKE
OTJENbHBIX TEPPUTOPUI WU CTPaAH | T.1.).

Hcnonb30BaHbl yKa3aHHBIE YIUTENIEM UCTOYHUKY 3HAHUH, BKIIIOYAst CTPAHMIIBI aTiiaca, TAaOIUIIbl U3
NPUWIOKEHUS K Y4eOHUKY, CTPaHUIIbI U3 CTATUCTUYECKUX COOpHUKOB. PaboTa mokasana 3HaHHE OCHOBHOTO
TEOPETUIECKOT0 MaTepuasa 1 OBJIaICHUE YMEHUSIMHU, HEOOXOAUMBIMU JIJISi CAMOCTOSITEITEHOTO BBITIOJIHEHUS
paboTHI.

JlomyCKaroTCss HETOYHOCTH U HEOPEIKHOCTH B OPOPMIICHUU PE3YJIbTATOB PAOOTHI.

«3»

[IpakTruueckas paboTa BbIOTHEHA U 0(hOPMIICHA 00YUAIOIUMUCS C TIOMOIIBIO YUUTEIS HIIA XOPOIIIO
MOJIFOTOBJICHHBIX U YK€ BBIIOJHUBIIUX Ha "OTJIMYHO" TaHHYIO paboTy oOyuaroniuxcs. Ha BeinonHenue
paboThI 3aTPavueHO MHOTO BPEMEHH (MOXKHO J1aTh BO3MOXKHOCTB J0JIe]aTh padoTy goma). O0yuaromuecs
MOKa3aJIi 3HAHMsI TEOPETUIECKOTO MaTepraa, HO UCTIBITHIBAIIN 3aTPYAHCHHS IIPH CAMOCTOATEIHLHON padoTe ¢
npudopamMu, CTATUCTUYECKUMH MaTepuanaMu, GU3N4eCKUMU HHCTPYMEHTAMH.

2»

BricTaBnsieTcs B ToM ciIy4dac, Koraga 06yqa}0nmec;1 OKa3aJIHuCh HEC NIOATOTOBJICHHBIMHU K BBIIIOJTHCHHUIO
ATOM pa6OTBI. HOJIyIICHHI)IG PE3YIbTAThI HE IMMO3BOJIAIOT CACIATh IIPABUJIBHBIX BEIBOAOB M IIOJTHOCTBIO
pacxondaTcs C MMOCTaBJICHHOH LICJIBIO. O6H3py>K€HO IJI0X0C 3HAHNUC TCOPCTHUICCKOI0O MaTCpraia U OTCYTCTBHC
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HEO0OXOAUMBIX YMEHHH. PYKOBOICTBO 1 MOMOIIH CO CTOPOHBI YUUTEINSI K XOPOIIO MOATOTOBJICHHBIX
oOy4aronuxcst Hed(PPEKTUBHBI W3-3a TUIOXOW MOATOTOBKU YYaIIErOCs.

Oo0mas knaccupuxkanus ommdoOK

[Ipu oLieHKe 3HAaHU, YMEHUI 1 HABBIKOB O0YYaIOIIMXCA CIAEAYET YUUThIBATh BCe OIIMOKU (TpyObie U HErpyObie) U
HEJIOYETHI.

I'pyObIMM cUHUTAIOTCS CIIEYIOUIUE OIINOKHU:

1) He3HaHME OMpe/eTeHN OCHOBHBIX MOHSATHM, 3aKOHOB, MPABUJI, OCHOBHBIX MOJIOKEHUN TE€OPUH, HE3HAHUE (PopMyI,
OOIIETPUHATHIX CUMBOJIOB 0003HAYCHUI BEIMYUH, SUHUI] UX U3MEPECHMUS;

2) HE3HaHNE HAUMEHOBAHUY €UHULl U3MEPEHNS;

3) HeyMeHHE BBIACIUTh B OTBETE I1aBHOE;

4) HeyMeHUE IPUMEHSTh 3HAHUS JIJIs PEIICHUS 33724 U OObSICHEHHUS SIBJICHUM;

5) HEyMeHHME eNaTh BEIBOABI U 0000IICHMS;

6) HEyMEHHUE YUTATh U CTPOUTH IPAPUKUA U IPUHITUTTUATILHBIE CXEMBI;

7) HEyMEHHE TTOArOTOBUTh YCTAHOBKY WJIH JIAOOpaTOPHOE 000pYA0BaHUE, MPOBECTH OIBIT, HAOIIOJECHNU S, HEOOXOIUMbIC
pacueThl WIK UCI0JIb30BaTh MOJyYCHHBIE JaHHBIC /1JIS BHIBOJIOB;

8) HeyMEeHHeE MO0JIb30BaTHCS IEPBOMCTOYHUKAMH, YUEOHUKOM U CITPAaBOYHUKAMU;

9) HapyIIeHre TEXHUKU OE301TaCHOCTH;

10) HeOpexxHOE OTHOLIIEHHE K 000pYy10BaHUIO0, MpUOOpaM, MaTeprasiaMm.

K Herpy0bIM ombkam cieyeT OTHECTH:

1) HETOUHOCTH (POPMYITUPOBOK, OMPEICTICHUM, TIOHSITHH, 3aKOHOB, TEOPUIA, BHI3BAHHAS HEMTOJTHOTONW OXBaTa OCHOBHBIX
MIPU3HAKOB OIMPEAEIIEMOro MOHITHUS WU 3aMEHOM OJTHOTO-/IBYX M3 3TUX NMPU3HAKOB BTOPOCTENIEHHBIMU;

2) OMMOKY TPU CHATHH ITOKa3aHUN C U3MEPHUTEIHHBIX IIPUOOPOB, HE CBA3AHHBIC C OTPECIICHUEM IICHBI JACTICHUS IIIKAJIbI
(HampuMmep, 3aBUCSIIHNE OT PACIIOIOKEHUS U3MEPHUTEILHBIX MPUOOPOB, ONITUUECKHUE U JIP. );

3) omnOKu, BHI3BaHHBIE HECOOIIIOIEHUEM YCIOBHIA MTPOBEICHUS OIbITa, HAOII0IEHUS, YCIOBHM paboThl mpudopa,
000pyIOBAHUS;
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4) omMOKHU B YCIOBHBIX 0003HAYEHUSIX HA MPUHIMITUAIBHBIX CXeMaX, HETOUHOCTh Tpaduka (Hanpumep, U3BMEHEHHUE yriia
HaKJIOHA) U Jp.;

5) HepallMOHAJIbHBIN METO]T PEIICHUS 33Ja41 UM HEJOCTATOYHO PO yMaHHbIH IJIaH YCTHOTO OTBETA (HapyIIeHHE
JIOTUKH, TIOJMEHA OTJIEJIbHBIX OCHOBHBIX BOIPOCOB BTOPOCTEIIEHHBIMHU );

6) HepallMOHAJIbHBIE METO/IbI pabOTHI CO CIIPABOYHON U APYTrOW JIUTEPATYPOU;

7) HEyMEHHE pelIaTh 3a/1auu, BBITIOIHATh 3aaHus B OOIIIEM BHJIE.

Henpouerammu sIBISIOTCS:

1) HepalMOHAJIbHBIC IPUEMbI BHIYUCICHUN U MPe0Opa30BaHUM, BBITIOJIHEHUS! ONIBITOB, HAOJIIOACHUHN, 3a/IaHU;

2) OmMMOKH B BHIYHUCIICHHUSAX

3) HeOpe)KHOE BBINOJHEHUE 3aMKUCEN, YEPTEKEN, CXEM, TPaUKOB;

4) opdorpaduyueckre U MyHKTyalluOHHbIE OIIMOKHU.

OnHUM U3 BOXKHEHIINX pe3yJIbTaTOB O0y4YeHUs (PU3HKE SIBISCTCS peuleHue KaueCmeeHHbIX U pacuemuvlx 3aoay. Bce
3a/lauyu TPEJCTABISAIOT COOOW 3a/laHUsC PA3BEPHYTHIM OTBETOM, B KOTOPOM PEKOMEHIYETCs OLIEHUBATh HE TOJIBKO
MPaBUJIBHOCTH XOJIa PEIICHUSI U OTBETA, HO U CBSI3HOCTh U TPAMOTHOCTbH MMUCbMEHHOM peun. PenieHns KaueCTBEHHBIX 3a/1a4
MIPEACTABIISIIOT COOOM PACCYKIEHUS, COCTOSIINEN3 Psifia CBA3aHHBIX JAPYT C APYTOM MPUUUHHO-CIICICTBEHHBIMU CBS3IMU
YTBEPKJICHUM, KOTOPbIE TTOJIKPETUIAIOTCS CChIIIKAMH Ha CBOWCTBA SIBICHUM, POPMYIIbIN 3aKOHBI. Pellienne pacueTHbIX 3a71a4 —
TaK)K€ 3aIUCh JIOTUYECKU CBSI3aHHBIX YTBEPXKIICHUI, HO TPEICTABIEHHBIX B BUIE€ (POPMYII, MATEMaTUYECKUXITPEOOPa30OBAHUM U
BBIYMCIICHUU.

JI7151 TOTHOTHI OIEHKU YMEHHUS peliaTh KaueCTBEHHBIE 3a/1a4l HE0OXO0IMM OXBAaTBCEX UX TUTOB. Cpelin Ka4eCTBEHHBIX
3a/1a4 ¢ TOYKU 3PEHUS CIIOCOOOB PEIICHUS BBIJCSIOT IBPUCTUUYECKHUE U Tpaduyeckue. B mepBoM ciiyyae OTBET Ha 3a7a4y
MPEJICTABIIET COOOM MOCTAHOBKY M pa3pelleHre psijia B3aMMHO CBSI3aHHBIX KAYECTBEHHBIX BOIPOCOB C OMOPOM HA M3YUYCHHBIC
3aKOHBI U (hOPMYJIbI, CBOMCTBA siBJICHUI. Bo BTOpOM — mostydeHue 0TBeTa B MPOLIECCE UCCIICIOBAHMS, TIPEIJIaraéMoroB yCIOBUU
3ajauu rpaduka, cCXxeMbl WU PUCYHKA

B wmeronuke oOydeHust ¢u3MKe €CTh OOIIETPUHATHIM TUIaH penIeHus
pacuemnpix 3a0a4, KOTOPbIA BKIIOYAET CIICTYIOLIUE JIIEMEHTHI:

1) Pabota ¢ ycinoBueM 3aaun: 3anuck «JlaHoy, BKIIO4ast JaHHBIC U3 YCIOBHS 3aJIa4d U CIIPABOYHBIC BETMYNHBI,
HEOOXOAUMBIC JIJISl PEIICHUS 3a/1a9H.
2) ObocHoBaHMe PU3NUECKON MOJIETH: MPECTABICHNE PUCYHKA, €CIIU 3TO HEOOXOAMUMO JJIsi TOHUMaHUS
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(I)I/IBI/I‘IGCKOI‘/’I CUTyallun, YKa3aHHUC Ha TO, KAKHUCABIICHUA WU IIPOUCCCHI PACCMATPHUBAIOTCA, KAKUC 3aKOHOMCPHOCTH MOKHO
HCIIOJIB30BATh HJISI PCIICHHA 3ad9U U 4YCM MOKHO Hp€H€6pe‘H), YTOOBI CUuTyalu:a OTBCUaJIad BLI6paHHOﬁ MOACIIN.

3) 3anuck BceX HEOOXOIUMBIX JIJIs PEIICHU 33]]Ja4H 3aKOHOB U (POPMYII.
4) [IpoBeaeHne MmaTeMaTHUYECKUX MPeoOpa3oBaHUM U pacuETOB, TIOJyUYEHHE OTBETA.
5) [IpoBepka oTBeTa OAHUM U3 BHIOPAHHBIX CTIOCOOOB.

B 0CHOBHOI#1 IKOJIE B COOTBETCTBHH C TIAHUPYEMBIMU pe3yJIbTaTaMU MpeajiaraloTcs pacyeTHble 3aaaun. X MoKHO
PEIINTh «II0 JACUCTBUAM» B 7 KIJIACCEW OMUPAsCh HA CUCTEMY ypaBHEHMH B 8 1 9 Kiaccax.

[Tpu sToM TpebyeTcst chopMupoBaTH BECh MEPEUCHb YMEHMI B COOTBETCTBUUC TNIAHOM pereHus 3aaa4un: «Ha ocHoe
aHaJIM3a yCIOBUS 3a/Ia4M 3alHChIBaTh KPATKOE YCIOBUE, BRISBIATH HEAOCTAIONINE W N30BITOUHBIE JaHHBIC, BRIONPATh 3aKOHBI
1 hopMyITbl, HEOOXOTUMBIE JUIS PEIICHNUS, IPOBOIUTH PACUETHI U OLIEHUBATH PEATMCTUYHOCTH MOTYYEHHOTO 3HAUCHHUS
(hbU3UYeCKON BETUUUHBI.

Pemenne pacyeTHOW 3amayM OIEHMBAETCA IO MHCBMEHHOMY OTBeTy. Kak mpaBuiio, Bce MyHKTHI, KpOME
000CHOBaHUSI MOJICNIU, BXOJISIT B MUChbMEHHOEPEIIICHNUE U 00s13aTEIHHO TPEOYIOTCS OT 00YyJaroNuXcsl MPU PEIICHUH JIFOOBIX 3a/1a4.
A anHanu3 ycloBus 3aJ1auM, BEIOOP MOJENN U HEOOXOAUMBIX YpaBHEHUN 0OBIYHO MPOroBapUBaeTcs TOJbKO ycTHO. [Ipu a3Tom npu
MOBTOPEHUH OJHOTHUIHBIX 33/1a4 €r0 MHOTOKPAaTHO HE 03BYYMBAIOT, U y 00yYalOIINXCsl HE BRIpAOaThIBAETCsl YMEHHE IPOBOAUTD
MOJIHBIN aHaMU3 (PU3UUECKUX MPOIIECCOB M OOOCHOBBIBATH BHIOOP 3aKOHOBU (hopmyd. [loaTomy Miist TEKyIIEro OlleHUBaHUS
11€J1eC000Pa3HO U ATOT MYHKT BKJIIOYATh B MUCbMEHHBIA OTBET XOTs Obl B BUE HEOOJIBIINX KOMMEHTAPHUEB.

TpeboBanuii kK 00513aTeIBHON MPOBEPKE OTBETA (HAIIPUMED, C YUETOM ITPOBEPKUETUHUL] U3MEPEHHUS BETUUHH) B
MUCHMEHHOM pelieHuH He TpeOyeTcst. OHaKO 3TOT Tl Hellb3s MPOMYCKaTh, M B TEKYIIIEM OIEHUBAHUU TPEOOBATH XOTS ObI
YCTHOTO aHAJIM3a OTBETA C TOUKH 3PEHUS PeaTMCTUYHOCTH MOTyUYeHHOW BETUYHHBI.

B yueOHOM mpoliecce OlleHMBaHKE BBIMOJIHEHUSI 00ydarouuMuUCs 1a00paTOPHBIX paboT CKIaAbIBaeTCs U3 ABYX
COCTaBIISOIIHX:

— COOCTBEHHBIX HAOIIOJEHUHN YUUTENS 32 XOJOM PadOThI;

— MPOBEPKH 3aIIOJIHEHUSI TUCBbMEHHOI0 OTYETa 0 JabopaTopHOil paboTe.
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B pamkax HaOnroAaeHNS 32 XOA0M pabOThI OLICHUBAIOTCS MTPOLIEAYPHbIE YMEHHUS: COOpKa dKCIIEPUMEHTAIIBHON YCTaHOBKH,
co0JII0ICHHE TJIaHA [TPOBECHUS U3MEPEHUSOIIBITA, TPABIIIBHOCTD CHATHS MTOKA3aHUN U3MEPUTEIBHBIX IPUOOPOB, COOIIOICHUE
npaBwil Oe30macHoro Tpyaa mnpu padore ¢ jaboparopHbIM oOopynoBaHueM. Kak nmpaBuio, mpu GppOHTaIbHOM BBIIIOJIHEHUN
1a00paTOpHON pabOThl YUUTEIb MOKETIIUIIL (PUKCUPOBATH T€ HEOYETHI B IEATEIBHOCTH 00YUarOIINXCsl, KOTOPHIE 3aTEM BIMSIIOT
Ha OLIEHKY paboThl. KpoMme 3TUX mpeaMeTHBIX YMEHUH 11e1eco00pa3Ho MPOBOAUTH OLICHKY PETYISATUBHBIX YHHUBEPCATbHBIX
y4€OHBIX IEWCTBHM (IIJITAHUPOBAHUE padOTHI, CIEI0BAHUE IJIaHY U KOPPEKUUS JEHCTBUN U T. I1.), @ TAKKE KOMMYHUKATHUBHBIX
YMEHHH B YaCTH MEKIMYHOCTHOTO OOIICHHMSI, TOCKOJIBbKY JIabopaTOpHBIE padOThI, KaK MPABUJIO, BHITIOIHSIOTCS B Mapax. 37ech
MO>KHO 00palaTbBHUIMaHUE HA OCOOEHHOCTH BO3HUKHOBEHHSI KOH(QJIMKTOB U UX pa3pelieHne, KOPPEKTHOCTh OOIIECHHUS
00yYaroImuXcs APYT C APYTOM.

B nucbMEHHOM OTYETE OCHOBHBIE 3JIEMEHTHI OLEHUMBAHMS — 3TO PHUCYHOK WJIM OMMCAHUE SKCIEPUMEHTAIbHON YCTAaHOBKH,
3aMKCh NPSMBIX U3MEPEHHUM ¢ Y4ETOMAOCOIOTHOM MOTPEIIHOCTH, TpaduK, €CIIM OH MPEAyCMOTPEH XapaKTepoM padoThl, U
(GopMyIMpoBKa BBIBOJA IO pe3ybTaTaM ONBITOB. Takum 00pa3oM, UTOrOBast OTMETKAa 3@  BBIIIOJIHEHUE 1abopaTopHOi
paboThI CKJIa/IBIBAETCS U3 PE3YJIbTATOB HAOIIOIEHUH 3a IPOLIECCOM €€ BBIMOJIHEHMS], & TAKKE OLEHKHU MMCbMEHHOTO OTYETA, B
KOTOPOM JIOJKHBI ObITh NPEACTABIEHBI JaHHBIC U3MEPEHUM U CIEJIaHbl BHIBOJIBI.

Ecnu B oLIeHOUHOH mpolenype UCHOIb3YETCsl IKCIEPUMEHTAIBHOE 3a/laHue Ha peallbHOM 000py/I0BaHUH, TO OLIEHKE
HOJIIEKUT TOJBKO MUCbMEHHBIN OTYET 00YyYaroIIerocs 0 X0/1€ U pe3yJIbTaTax BhINOJIHEHU 3a1aHus. [loaTromy nuMeHHO
HOJTyYEHHBIH 00yJaloIUMUCS PE3YyIbTaT U3MEPEHUHN CIIY>)KUT OCHOBHBIM KPUTEPUEM MPABUIBHOCTH BHIMOJIHEHUS 3a/1aHUS.
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