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INOACHUTEJIbBHAS 3AIINCKA

[IporpamMa 1o (¢u3KMKe Ha YpOBHE OCHOBHOTO OOIIero OOpa3oBaHMs COCTaBlieHa Ha
OCHOBE TOJOXEHUH U TpeOOBaHMH K pe3ysibTaTaM OCBOCHHS Ha 0a30BOM YPOBHE OCHOBHOM
oOpasoBarenbHONW TporpamMmbl, mpeactaBieHHbIx B PI'OC OO0, a Takke ¢ ydérom
denepanpHOl paboueld mporpamMmbl BocnuTaHus W KoHIENmu mnpenojaBaHus y4eOHOTO
npeaMera «Pusukay.

Copmepxanne  mporpaMMbl 1o (U3MKE  HAlpaBIeHO  Ha  (OPMHUPOBAHUE
€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH OOYy4YarOUIMXCS U OpraHu3aluio Hu3ydeHus (u3uku Ha
JeSITeTbHOCTHON ocHOBe. B mporpamMme mo ¢u3uKe YYUTHIBAIOTCS BO3MOXHOCTH Y4EOHOTO
npeamera B peanmuzanuu  TpeboBanuit PI'OC OOO K mIaHUPYEMbIM JIMYHOCTHBIM U
METallpeIMETHbIM  pe3yJibTaTaM  OOy4eHus, a  TakkKe  MEXIIPEIMETHbIE  CBS3U
€CTECTBEHHO-HAYUHBIX Y4€OHBIX IIPEIMETOB Ha YPOBHE OCHOBHOI'O O0ILEro 00pa3oBaHHUs.

[IporpammMa 1o ¢u3MKe yCTaHABIMBAET pacHpeAeiieHre y4yeOHOro mMaTepuaia 1o rojam
o0ydeHust (1Mo Kjiaccam), NpeajgaraeT NPUMEPHYIO IMOCJIEI0BATEIbHOCTh H3YyYEHUS TEM,
OCHOBAaHHYIO Ha JIOTUKE pa3BUTHUSA MPEIMETHOIO COJEpXKaHUd U Y4€Te BO3PACTHBIX
0COOCHHOCTEH 00yYaroIINXCS.

[Tporpamma no ¢usuke pazpaboTaHa ¢ HEIbIO OKa3aHUS METOAMYECKON TOMOIIY YIUTEITIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.

dusmKa sABIAETCS CUCTEMOOOPa3yIOLIUM JUIsl €CTECTBEHHO-HAYYHbIX YUEOHBIX MPEIMETOB,
IOCKOJIbKY (pU3HuUecKue 3aKOHBI JIeKAaT B OCHOBE NPOLIECCOB U SIBIECHUH, M3ydaeMbIX XUMHEH,
Ouonoruelt, actpoHoMuel M GU3NIECKoil reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MUpa, IperocTaBisgeT HaumOojee sCHble O0pas3lbpl MPUMEHEHHs HAay4dHOTO METOoja
IIO3HAHUS, TO €CTh CI10C00a NOIYUYEHHUs JOCTOBEPHBIX 3HAHUH O MUDE.

OpHa M3 IIaBHBIX 3aJa4 (QU3MUEcKOoro o0pa3oBaHUs B CTPYKType oOuiero oOpa3oBaHUs
COCTOUT B (POPMHUPOBAHUHM ECTECTBEHHO-HAyYHOW T'PaMOTHOCTM W HWHTEpeca K Hayke Yy
o0ydJaronuxcs.

N3yuenne ¢u3nkn Ha 0a30BOM YpOBHE TMpeNIojiaraeT OBJIAJCHHUE CIEAYIOIIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIMMH €CTECTBEHHO-HAyUYHYI0 TPAaMOTHOCTD:

®HAYYHO OOBSCHSTH SIBJICHUS;

® OLICHUBATh ¥ IOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEJOBAHUS;

e HTEPIIPETUPOBATh JAHHBIE W HCIIOJIB30BATh HAYYHbBIE JOKa3aTEJIbCTBA JJIs
MIOJIyYEHUS BBIBOJIOB.

[lenu wm3yueHust (QU3MKM Ha YpPOBHE OCHOBHOTO OOILIEro 0Opa3oBaHMs ONpEAETICHbI B
Konnenmnuu npenonasanus ydeOHoro npenmMera «®@usnka» B 00pa30oBaTeNIbHBIX OpPraHU3aLUAX
Poccuiickoit ®enepanuu, peaau3yromMX OCHOBHBIE 00111€00pa30BaTENbHBIE IPOrPaMMBL,
yrBepxkAEHHON pemenneM Komernn MunncrepctBa npocsemenust Poccuiickoit denepannn
(mpotokoi ot 3 nexadbps 2019 r. Ne [1K-4BH).

Henu n3yyenus pu3nku:

® IpHOOPETEHNE HHTEPECA U CTPEMIICHHS 00yJarOIINXCs K HAYYHOMY U3YYEHUIO TPUPOIbI,

pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

epa3BUTHE TMPEJCTaBICHUH O HAydyHOM MeETOoJe TMO3HaHusS U (opMHUpOBaHUE

HCCJIEIOBATEILCKOTO OTHOIIECHUS K OKPYXKAIOIIUM SIBICHUSM;
¢ popmMHpoBaHNE HAYYHOTO MHPOBO33PEHHS KaK pe3yjibTaTa M3y4yeHHS OCHOB CTPOCHHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;



e popmupoBaHUE TPEICTaBICHUNH O poiu (PU3MKU U Pa3BUTHS APYTUX ECTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIl;
®pa3BUTHE TMPEJACTABICHUI O BO3MOXHBIX cdepax Oynymeil mnpodeccnoHaIbHOR
NEeSITEIbBHOCTH, CBSI3aHHOM ¢ (pU3MKOI, MOATOTOBKA K JalbHEHIIEeMY 00yYeHHIO B 3TOM
HarpaBJICHUH.
JlocTikeHne STHX I1eneil mporpamMmbl 1o (U3MKE Ha YpPOBHE OCHOBHOTO OOIEro
o0pa3oBaHus 00ECIIEUNBACTCS PEUICHUEM CIEAYIONUX 3a1a4:
e IpuOOpeTeHrEe 3HAHUM O AUCKPETHOM CTPOSHHUH BEUIECTBA, O MEXaHUYECKUX, TEIJIOBBIX,
JNEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;
eIpuOOpPETeHHEe yMEHHMHM ONUCBHIBATH U  OOBACHATH  (U3MYECKUE SBICHHUS C
MCIOJIb30BaHUEM TOJTyYEHHBIX 3HAHUI;
®OCBOCHHE METOJIOB pELICHHS NPOCTEHIIMX pacy€THBIX 3a7ad C HCHOJIb30BAHUEM
buznyecKkux Mojenel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4;
® pa3BUTHC YMCHHI HAOIIOAATh MPUPOIHBIC SBJIICHUS U BBITIOIHSATE OIBITHI, 1a00paTOPHEIC
paboThl U SKCIIEPUMEHTAIBHBIE MCCIEIOBAHUS C HCIOJIB30BAaHUEM H3MEPHUTEIbHBIX
puOOpoOB;
® OCBOCHHE TpHEMOB pPaboThl ¢ uH(pOpMammel (HU3UIECKOTO COJCpIKAHUS, BKITHOYAS
WH(POPMAIIMI0O O COBPEMEHHBIX JOCTH)KCHHSX (U3MKH, aHAIU3 W KPUTHYECKOE
OlLICHUBaHKE WH(OPMALIUU;
© 3HAKOMCTBO CcO cepamu mpohecCHuOHATBEHON JesTeNIbHOCTH, CBA3aHHBIMU ¢ (DU3UKOMN, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMHU Ha JJOCTHKEHUSIX (DU3HUECKON HAYKU.
Ha usyuenue ¢usuku (6a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
oTBoAMTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B
HEJIEIIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIENIO).

[Tpennaraemslii B mporpamMme no (Gpusmke nepeyeHsb Jab0paTOPHBIX pabOT U ONBITOB HOCUT
peKOMEHIaTeNbHBIA XapaKTep, Y4WUTENb JI€JaeT BBHIOOP MPOBEACHUs JaO0OPATOPHBIX paboT U
OTIBITOB C YUETOM MHIUBUYaIbHBIX OCOOEHHOCTEN 00yJaroInXCsl, CIIUCKA SKCIIEPUMEHTAIbHBIX
3aJJaHMi, IpeyIaraeMbIX B paMKax OCHOBHOT'O FOCYJJapCTBEHHOI'O 3K3aMeHa 10 (hU3UKe.



COJAEP)KAHUE OBYYEHUA

7 KUIIACC

Pazgen 1. ®u3uka v €€ poJib B MO3HAHUU OKPYKAKIIET0 MUPA.

®usuka — Hayka o npupoje. SAsnenus npuponasl. GU3NYECKUE SBICHUSA: MEXAHUYECKUE,
TEILJIOBBIE, YJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

@dusnueckue BenuuuHbL. M3Mmepenue Qusnueckux BenuuuH. Pusnmyeckue HpUOOPBHI.
[TorpemHocTs u3mMepeHuii. MexxayHapoaHas CUCTEMA €IUHMUII.

Kak ¢u3uka u npyrue ecrecTBEeHHbIE HayKH H3y4yaroT MPHPONy. EcTecTBEeHHO-HAy4YHBIH
METOJI IO3HaHWs: HaOJIOJEHHE, IIOCTAHOBKA HAy4YHOIO BOIIPOCA, BBIIBMKEHUE THUIIOTES,

SKCIIEPUMEHT TIO0 TMPOBEPKE THUIOTE3, OOBACHEHHE HabOmomaeMoro sBieHus. Omnucanue
(U3UYECKUX SBJICHUHN C TTOMOIIBIO MOJICIICH.

Hemoncmpayuu.

1. Mexanuueckue, TeIUIOBbIC, SJIEKTPUIECKHE, MATHUTHBIC, CBETOBBIC SIBJICHUS.

2. dusnueckue MpuOOPHI U MPOLEAYpa MPSAMBIX U3MEPEHUI aHATIOTOBBIM M IU(POBBIM
puoOpOM.

Jlabopamopnwvie padbomot u onvimol.

OrnipezenieHne EeHbI JSICHHS KAl U3MEPUTEITLHOTO TPHOOopa.

N3mepenne paccTOsTHUM.

N3mepenne 00bEMa KUIKOCTH B TBEPIOTO TeIa.

Omnpenenenue pasMepoB MajbIX TE.

N3mepenne temnepaTypbl MpU IMOMOIIM KUJIKOCTHOTO TEPMOMETpAa M JAaTUUKA
TEMIIepaTyphl.

AR .

6. IlpoBeneHue wuccieqoBaHUS MO MPOBEPKE TUIOTE3bl: AANBHOCTh MOJNETA IIAPUKA,
MYLEHHOTO0 TOPU30HTAJIBHO, TEM 0O0JIbIlIE, YeM OOJIbIIIE BHICOTA ITyCKa.

Pa3nea 2. [leppoHavyaibHbIe CBeleHUS O CTPOEHHMH BellecTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJbl, MX pa3Mepbl. ONBITHI, JOKa3bIBAIOIINE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JBwxkenue dactuil BemiecTBa. CBsI3b CKOPOCTH JBHKEHHUS YacCTHI[ C TEMIIEpaTypoOH.
BbpoyHnoBckoe nBmwxkenue, nuddysus. BzaumopeiicTBUe dYacTHI] BEIIECTBA: MPUTSHKEHUE U
OTTAJIKUBAHUE.

ArperatHble COCTOSIHMSI BEIIECTBA: CTPOCHHME Ta30B, JKUJIKOCTEH U TBEPIBIX
(kpucTayinyeckux) Teia. B3auMOCBS3b MEXIy CBOMCTBAMHU BEIIECTB B Pa3HBIX arperaTHBIX
COCTOSIHUSIX U MX aTOMHO-MOJIEKYJSIPHBIM CTpoeHHeM. OCOOCHHOCTH arperaTHhIX COCTOSHUUN
BOJIBI.

Hemoncmpayuu.

1. HabGmronenne OpOyHOBCKOTO JIBHIKCHHSI.

2. Ha6mronenue quddy3un.

3. HaOmronenue sBICHHMA, OOBICHSIONIMXCS MPUTSHKEHUEM WA OTTAIKUBAHUEM YaCTHIL

BELIECTBA.

Jlabopamopnwvie pabomot u onvimol.

1. Omenka quamerpa aToMa METOJIOM PAZIOB (C HCTIONb30BaHUEM (oTorpaduii).

2. OmbITH IO HAOIOICHUIO TEIUIOBOTO PACIIHPEHUS Ta30B.

3. OmnbITHI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSHKCHHUS.

Paszgea 3. /[BuskeHue U B3aUMOJAeiiCTBHE TeJl.



Mexannueckoe JBH>KeHUE. PaBHOMepHOe W HepaBHOMEpHOe ABWKEeHHE. CKOPOCTH.
Cpenusist CKOpOCTh IPU HEPABHOMEPHOM JIBIXKEHUH. Pacuér myTu U BpeMeHU JABUKEHUSI.

SlBnenve wHepnuu. 3aKOH WHEpUUHU. B3aumonelcTBUe Tell Kak NpPUYMHA W3MEHEHUs
CKOpPOCTH JIBM)KEHMs Tell. Macca kak Mepa uHepTHocTH Tena. [lnotHocts BemectBa. CBs3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IUHUIIE 00bEMa BElIeCTBaA.

Cwia kak XxapakTepucTtuka B3aumojenctBus Ttein. Cuna ymnpyroctu u 3akoH ['yka.
N3mepenne cuibl ¢ MOMOINBIO JWHAMOMETpa. fIBieHHE TATOTEHUs U cuiia TshkecTH. Cuiia
TSKECTU Ha Jpyrux IuiaHerax. Bec tema. HeBecomocts. CiriokeHHE CHII, HAIPABJICHHBIX I10
oaHoil mpsiMoi. PaBHoaelcTByromas cuil. Cuia TpeHus. TpeHue CKOIbXKEHUSI U TPEHUE MOKOS.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

Habmroienue MexaHu4eckoro JBUKEHHS Teja.

N3mepenne CKkopoCTH NPSIMOJIMHEUHOTO IBUKEHHS.
HaburoneHue siBjaeHUS] MHEPLUH.

HabGmonenne nsmMeHeHust CKOPOCTHU MPU B3aUMOJICHCTBUH TEJl.
CpaBHeHHE Macc MO B3aUMOJEIHCTBUIO TEll.

CrioxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IIPSIMOM.

ok ownE

Jlabopamopnwvie padbomot u onvimol.

1. OmnpeneneHue CKOPOCTH PaBHOMEPHOTO ABHKEHUS (LIAPUKA B KUAKOCTH, MOJEIHU
AIEKTPUYECKOTO aBTOMOOWUJIS M TaK Janee).

2. OmpezneneHue cpenHedl CKOPOCTH CKOJBXEHUA Opycka WIM IIapHKa [0 HAKIOHHON
MJIOCKOCTH.

3. Ompenenenue TUIOTHOCTH TBEPIOTO TEA.

4. OmnbITl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsDKeHUs (Aedopmanuu) IpyXKUHBI OT
MPUIIOKEHHOM CUJIBL.

5. OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHSI CKOJIBKEHHUSI OT Beca Teja U
XapakTepa CONMPUKACAIOITUXCS TTOBEPXHOCTEH.

Pa3nen 4. laBienune TBEPABIX TeJl, :KUAKOCTEH H ra3oB.

Jasnenue. CriocoObl yMEHBIIICHUS U YBETUYCHUS JaBieHus. /laBneHue ra3a. 3aBUCUMOCTD
JaBJIeHUA Ta3a oT 00bEMa, Temmneparypsl. [lepenaya naBneHus TBEPABIMU TEIAMH, KUIKOCTIMU
u razamu. 3akoH [lackans. [THeBMatnueckue MamuHbl. 3aBUCHMOCTDH JABICHUS KUIAKOCTH OT
rnyounsl.  [mapocratmdeckuii  mapagokc. CooOmaromuecs cocyabl.  [uapaBinueckue
MEXaHU3MBI.

AtMocdepa 3emnun u atmochepHoe naBineHue. [IpuumHBI CyliecTBOBaHUS BO3AYILIHON
o6omoukn 3emnu. Onbir Toppuyennu. M3mepenue atmocdepHOro naBiieHHs. 3aBUCUMOCTH
atMoc(epHOro MdaBieHHUS OT BBICOTHI HaJd YypoBHeM Mops. [lpubopsl s wu3MepeHus
aTMoc(hepHOTro JaBICHHUS.

JlelicTBHE )XUJIKOCTH U Ta3a Ha MOTPYXEHHOE B HUX Tejo. BriTamkuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [TnaBanue ten. BoznyxomnnaBanue.

Hemoncmpayuu.
3aBUCHUMOCTb JaBJIEHUS Ta3a OT TEMIIEPaTypBhl.

Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.
Coo0mraroniecs: CoCy/Ibl.

I'mapaBnuyeckuit mpecc.

[TposiBnenue neicTBust aTMOCHEPHOTO JaBICHHUS.

SN .



3aBUCHMOCTh BBITAJIKMBAIOIICH CHJIBI OT 00bEMa MOTPYKEHHOM dYacTH Tela |
MJIOTHOCTHU KUIAKOCTH.

PaBeHCTBO BBITAIKMBAIOUIEN CUJIbI BECY BBITCCHEHHOM XKUJKOCTH.

VYcnoBue miaBaHus TeN: IUIABAaHUE WIM IOTPY)KEHUE Tell B 3aBUCHUMOCTU OT
COOTHOUIEHUS IUIOTHOCTEH TENA U KUJKOCTH.

Jlabopamopuwie pabomol u onvimol.

1.

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEMa MOTPYKEHHOU B KHUIKOCTh
YacTH TeJna.

OnpeneneHre BBITAJKUBAIONIEH CHIIbI, JEUCTBYIOIIEH Ha TeJo, MOrpy:KEHHOE B
KUJKOCTD.

IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIECH CHIBL, JACUCTBYIOLIEH Ha TeEJIO B
KHUAKOCTH, OT MaccChl Tela.

OneIThI, IEMOHCTPUPYIOIIUE 3aBUCHUMOCTb BBITAJIKUBAIOIIEH CUIIbI, ICHCTBYIOIIECH Ha
TEJIO B )KHMJKOCTH, OT 00bEMA MOTPYKEHHON B KUAKOCTh YacTU TeJla U OT IUIOTHOCTH
JKUJKOCTH.

KoHcTpynpoBanue apeoMerpa WM KOHCTPYMPOBAHHE JIOAKM M OINpeAcieHue €
Ipy30I0ABbEMHOCTH.

Pa3nes 5. PaGoTa m MoIHOCTB. JDHeprusi.
Mexanunueckast pabora. MOIIHOCTb.

HpOCTBIe MCXAaHU3MBbI: pbIyar, 6.]'IOK, HaKJIOHHasa IIJIOCKOCTb. HpaBI/IJ'IO PaBHOBCCHA

pbliara.

HpI/IMCHCHHC I[IpaBujila paBHOBECHUA pbIdyara K 6J'IOKy. «3010TOC IIpaBUJIO» MCXAaHHKH.

KIIJ mpocTeix Mexanu3MoB. [IpocThie MexaHU3MBI B OBITY U TEXHHKE.

Mexanunyeckas sHeprus. KuHetmueckas W noTeHUHalIbHas »Heprus. lIpeBpaienue
OJIHOT'O BH/Ia MEXaHUYECKOW SHEPTUU B IPYroil. 3aKOH COXPAHEHHS SHEPTUU B MEXAHUKE.

Hemoncmpayuu.
1. TIpumepsl NpOCTHIX MEXAHU3MOB.
Jlabopamopnuvie padbomuvt u onvimol.
1. Ompenenennie pa®OTBl CHUIBI TPEHUS TIPU PABHOMEPHOM [IBIDKEHUH Tejia II0
TOPU30HTAIILHON TOBEPXHOCTH.
2. HccnenoBaHue ycnoBHI paBHOBECHS pblUara.
3. Usmepenne KIIJI HakIOHHON TITOCKOCTH.
4. VI3yueHue 3aKOHA COXPaHEHUSI MEXaHUYECKOM SHEPTHH.
8 KUIACC

Pa3nen 6. TenioBble siBJIeHNS.

OcHOBHBIE TTOJIOKEHUS MOJIEKYISPHO--KHHETUYECKONH TEOpUHU CTPOEHUS BelecTBa. Macca
U pa3Mepbl aToMOB UM MoJeKyld. ONbIThl, MOATBEPKAAIOIINE OCHOBHBIE TOJOXKEHUS
MOJIEKYJIIPHO-KMHETUYECKON TEOPUH.

Mopenu TBEPIOTO, )KUIKOTO M ra3000pa3HOr0 COCTOSIHUM BemecTBa. Kpucrammmyeckue u
amop¢usbie Tena. OOBsCHEHUE CBOWCTB ra30B, )KUIKOCTEH M TBEPBIX TNl HA OCHOBE MOJIOKEHUMN
MOJIEKYJIAPHO--KUHETHYECKONH Teopun. (CMmauuMBaHWEe M KanWwUIApHbIE sBIeHUsA. TermioBoe
pacIIMpeHne U CKaThe.

Temneparypa. CBs3b TemmepaTypbl €O CKOPOCTbIO TEIUIOBOTO JBHKEHHUS YaCTHII.
Buytpennsiss sHeprusi. CrnocoObl HU3MEHEHMs BHYTPEHHEW OSHeprum: Temonepenadya u
coBepieHre padoThl. Bupl Temionepeaayn: TeIONpOBOIHOCTb, KOHBEKIHS, U3TyUEeHHUE.



KommuectBo Temnorel. YaenpHasd TEIUIOEMKOCTH BEIIECTBA. 1€INIOOOMEH M TEIJIOBOE
paBHOBecHe. YpaBHEHHE TEIUIoBOro OanaHca. [lnaBneHue M OTBepJeBaHUE KPUCTAITMYCCKHX
BEIIECTB. YAenbHas Teryora ruiaBieHus. [lapooOpa3oBanue W KoHjeHcarus. lcnapeHue.
Kunenue. YnenpHas Termiora mapooOpa3oBaHUsA. 3aBUCUMOCTh TEMIIEPATypbl KHUIICHHS OT
aTMOC(hEpHOTO JTaBJICHHUS.

BnaxnocTs Bo3ayxa.

DHeprus TOIMBa. Y IeJbHas TEIJI0Ta CrTOPAHUS.

[Tpunnuner pabotel TeroBbix aBuratenei KIIJ[ TemmoBoro asuratens. TermioBbie
JIBUTATEJIN M 3alIUTa OKPYKaroIel Cpe/Ibl.

3aK0OH COXpaHEHUs U IPEBPAILICHUs SHEPTUHU B TEIUIOBBIX MPOIECCaXx.

Hemoncmpayuu.

Hab6nronenne OpoyHOBCKOTO JABHKEHUS.
Hab6mronenue nuddysun.
HabGntonenue siBiieHnit cMauyuBaHUs M KAlTWJUISIPHBIX SIBJICHUM.
HabGmronenue TeniaoBoro pacuimpeHust Tel.
W3meHenune naBiaeHus ra3a mpu K3MEHEHHH 00bEMa M HAarpeBaHUM WJT OXJIAXKICHHH.
[TpaBuiia u3MepeHus TeMIepaTyphl.
Buae! renonepenaun.
Oxnaxk/IeHue Mpu COBEPIIEHUU PabOTHI.
HarpeBanue nipu coBepiiieHUN pabOThl BHEIITHUMH CHJIAMH.
. CpaBHEHHE TETUIOEMKOCTEH Pa3IMYHBIX BELIECTB.
. Habmronenne kunenus.
. Habnronenue nocTossHCTBa TEMIEpaTyphl MIPHU TUTABJICHHUH.
13. Mozeny TEeIOBhIX IBUTATENEH.

NGO ALDE

e
N P O

Jlabopamopnwsie pabomot u onvimeol.

OnbIThI 1O OOHAPYKEHUIO IEUCTBUS CUIJI MOJIEKYJISIPHOTO IIPUTSKEHUS.

OnbITHI O BhIpAIIMBaHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MM caxapa.

OnbITh! IO HAOJIIOAEHUIO TEMIJIOBOTO PACIIUPEHUS ra30B, KHUIKOCTEH U TBEPABIX Tell.
Onpenenenue AaBIeHUS BO3yXa B OAJUIOHE MINPHIIA.

OnbIThI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh JIaBJIEHUS BO3JyXa OT €ro o0béMa Hu
HarpeBaHus WIN OXJIaKICHUSI.

ok wneE

6. IlpoBepka rumoTe3bl JHMHEHHONH 3aBUCUMOCTH JJIMHBI CTOJIOMKA JKUAKOCTH B
TEPMOMETPUUYECKON TPYyOKE OT TEMIIEPATYPHI.
7. HaOmroneHue u3MeHEHMs] BHYTPEHHEH 3HEpPrUM Teja B pe3ysbTare TeIulonepenadu 1
paboTHl BHEIITHUX CHII.
8. MHccnenoBanue sBICHUS TEMIO0OMEHA MPU CMEIIMBAHUY XOJIOJHON U ropsiueii BObI.
9. OmnpeneneHne KOJUYECTBA TEIJIOTHI, IOJYYEHHOIO BOJOW MpH TEIJIO0OOMEHe C
HarpeThiM METAITTMYECKUM LIUITUHAPOM.
10. Onpenenenne yaenpHON TETIIOEMKOCTH BEIIECTBA.
11. UccnenoBanue npoliecca UCIIapeHusl.
12. Onpenenenre OTHOCUTENLHON BIaKHOCTH BO3/yXa.
13. Onpenenenue yaensHON TETUIOTHI ITABICHUS JIbIA.
Pazgea 7. diiekTpuyeckne 1 MarHMTHbIE SIBJICHUS.
Onextpuzanus Ten. JlBa poja 2JIEKTpUYECKUX 3apsioB. B3amMmonelicTBue 3apsyKEHHBIX
tesn. 3akoH KyroHa (3aBUCHMMOCTb CHJIBI B3aMMOJEHCTBHS 3apsDKEHHBIX TN OT BEJIMYMHBI
3aps0B U PACCTOSTHUS MKy TEIaMH).



OnekTpuyeckoe noje. Hanpssk€HHOCTh 3iiekTpuyeckoro noiist. [IpuHiun cynepno3unuun
ANEKTPUUECKUX MoJieH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsiioB. DJIEMEHTApHBIM 3ieKkTpuueckuil 3apsan. CrpoeHue
aroma. [I[poBOAHMKY U TUANEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsijaa.

OJIEKTPUYECKUIT TOK. YCIOBHS CYLIECTBOBAHMS JIIEKTPUUECKOro TOKa. lcTouHMKM
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO TOKa (TEIJIOBOE, XMMHUYECKOE, MarHuTHOE).
DNEKTPUUECKUN TOK B )KUJKOCTSX U ra3ax.

Onektpuueckass nenb. Cuia Toka. OjeKkTpuueckoe HarpsbkeHue. ConpoThBIEHHE
IIPOBOJIHUKA. YIEIbHOE CONPOTUBIEHHE BellecTBa. 3akoH Owma i  ydacTka Uelu.
IlocnenoBarenpbHOE U MapaIIEIBHOE COCAMHEHUE IIPOBOJHUKOB.

Pabota 1 MOLIHOCTD 3JIEKTPUUECKOI0 TOKA. 3akoH Jlxoyns—JleHna. DnekTpudeckue 1enu
U TIOTpeOUTENH 3JIEKTPUUYECKOM sHepruu B ObITy. KopoTkoe 3ambikaHue.

[locTostHHbIE MarHuThl. B3auMopaeicTBME NOCTOSHHBIX MAarHMTOB. MarHuTHoe moJe.
MaruauTtHoe nose 3eMiu U €ro 3HaueHue i ®Ku3HU Ha 3emiie. OnblT Dpcrena. MarHutHoe 1osie
ANEKTPUYECKOTO TOKa. [IpuMeHeHne 3JIeKTpOMarHuToB B TEXHHUKE. [[eCTBME MAarHUTHOTO MOJIA
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUIareilb IOCTOSHHOrO Toka. lcnosb3oBaHue
3JIEKTPOJIBUTATENEN B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagess. SIBneHue  anekTpomMarHuTHoOM  uHAykuuu. IlpaBuio  JleHua.
OnextporeHeparop. CrocoObl MOMYyYEHHST AJIEKTPHUUECKOW HHEPTUU. DIEKTPOCTAHIUM Ha
BO300HOBIISIEMBIX ICTOYHHKAX SHEPTHH.

Hemoncmpayuu.

DneKTpu3anus Ted.
JIBa poJia 2JIEKTPUYECKUX 3aps 0B U B3aUMOJCHCTBUE 3aPSyKEHHBIX TEll.
YCTpOHCTBO U JIEUCTBUE IEKTPOCKOMNA.
DIIeKTpOCTaTUYECKAst UHTYKLIUS.
3aKOH COXpaHEHMsI IJEKTPUUECKUX 3apsiI0B.
[TpOBOAHMKY U TUAIIEKTPUKH.
MonenvpoBaHU€e CUIIOBBIX JIMHUHI 2JIEKTPUUECKOTO TOJIS.
M cTOYHUKH IOCTOSTHHOTO TOKA.
JIeficTBHS 2IIEKTPUYECKOTO TOKA.
. DNEKTPUUECKUN TOK B KUJKOCTH.
. 'a30BbIii pa3psa.
. I3MepeHue cuibl TOKa aMIIepMETPOM.
. I3mepeHne 21eKTpUYECKOTr0 HaIIPSIKEHUST BOJIbTMETPOM.
. Peoctat u mara3uH COnpOTHBIICHUM.
. B3aumozeiicTBre TOCTOSHHBIX MarHUTOB.
. MonenupoBaHre HEBO3MOXKXHOCTH pa3/I€JICHMs TOJIFOCOB MAarHUTA.
. MonenupoBaHrie MarHUTHBIX MTOJIEH TOCTOSTHHBIX MAarHUTOB.
. OnbIT OpcTena.
. MarauTHoe 1nosie Toka. DJIeKTPOMarHur.
. JlelicTBe MarHUTHOTO TIOJIS1 HA IPOBOJHUK C TOKOM.
. DIIEKTPOABUTATEINb IIOCTOSTHHOTO TOKA.
. UccnenoBanue sIBIEHUS 2JIEKTPOMATHUTHON MHAYKIUH.
. OnpiTel Dapanes.
. 3aBUCUMOCTb HalpaBJICHHs MHIYKIIMOHHOTO TOKA OT YCJIIOBUM €r0 BO3SHUKHOBEHHUS.
. DIIEKTPOTreHEePATOP MOCTOSTHHOTO TOKA.
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Jlabopamopnwvie padbomot u onvimel.

OnBITHI MO HAOTIOCHUIO SNIEKTPU3AIIUU TNl MHAYKIIMEH U PU COMTPUKOCHOBEHUHU.

WccnenoBanue nelCTBUS JIEKTPUUECKOTO MOJIsl HA TPOBOJHUKH U IUAJICKTPUKH.

COopka 1 mpoBepKka padOoThI JEKTPHUUECKOH I[EMH TOCTOSHHOTO TOKA.

H3mepeHue u peryJInpoBaHue CUIIbI TOKA.

N3mepenue u perynupoBaHue HapsHKEHUS.

HccnenoBanue 3aBUCMMOCTH CUIIBI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT COIPOTUBIICHUS

pe3uCcTOpa M HAIMPSHKEHUS Ha PE3UCTOPE.

7. OnbIThl, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  JJEKTPHUYECKOrO  CONPOTHUBIICHUS
MIPOBOJIHUKA OT €0 JUIMHBI, TJIOMIAU TTOIEPEYHOr0 CEUCHHS U MaTepuara.

8. IlpoBepka mpaBuia CIOXKEHUS HANPSDKEHUH TPHU IOCIIEIOBATEILHOM COCIUHECHUU
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JIBYX PE3UCTOPOB.
9. IIpoBepka mmpaBuia Ui CUIIbI TOKA MPH NAapaUIEIbHOM COCIUHEHUN PE3UCTOPOB.
10. Ompenenenue paboThI AIEKTPHUUECKOT0O TOKA, HIYLIETO Yepe3 Pe3UCTop.
11. Omnpenenenrie MOIIHOCTH 3JEKTPUUECKOI0 TOKA, BBIAEIIEMON Ha PE3UCTOPE.
12. UccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA, MJYLIETO Yepe3 JaMIIOUKY, OT HaIpsKeHUs
Ha HEW.
13. Onpenenenne KIIJl narpeBares.
14. UccnenoBaHue MarHUTHOTO B3aMMOJIEHCTBUS OCTOSIHHBIX MarHUTOB.
15. 3yuyeHre MAarHUTHOTO MOJS IOCTOSHHBIX MAarHMTOB MpPU HMX OOBEAUHEHUH M
paszeneHuu.
16. MccnenoBanue ACUCTBUS SJIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.
17. OnpIThl, AEMOHCTPUPYIOLINE 3aBUCUMOCTh CHJIBI B3aUMOJAEUCTBUS KaTYIIKU C TOKOM U
MarHuTa OT CHJIbI TOKA U HallpaBJICHUS TOKA B KaTYILKE.
18. M3yueHue aelicTBUS MArHUTHOTO I10JIs1 HA TPOBOJIHUK C TOKOM.
19. KonctpynpoBanue 1 u3y4eHue paboThl SJIEKTPOIBUTATEIS.
20. Uzmepenne KI1J] anexTpoaBUraTeIbHON YCTAHOBKH.
21. OnbITEl MO MCCIIEOBAHUIO SIBJICHUS AJIEKTPOMArHUTHOM HMHIYKIMU: HCCIIEOBaHHE
VM3MEHEHNH 3HAaYCHMsI U HAIIPABJICHUS MHAYKIIHOHHOTO TOKA.
9 KJIACC

Pa3nes 8. Mexanuveckue siBJICHUS.

Mexannueckoe nuxeHue. MarepuanbHas Touka. Cuctema orcdéra. OTHOCUTEIBHOCTH
MEXaHWYECKOTO JBHKEHHs. PaBHOMEpHOE mpsMoIMHENHOEe ABMXKeHHE. HepaBHOMepHOe
npsiMoJuHeHoe aBmkeHue. CpenHsisi U MTHOBEHHAsh CKOpPOCTh Teja NpU HEPaBHOMEPHOM
JBHKECHUH.

VYckopenue. PaBHoyckopeHHOe IpsiMosinHeiiHoe arkeHne. CBo6ogHoe najgeHue. OnbIThl
[Nanunes.

PaBHOMepHOE aBWXEHHE MO OKPYXKHOCTH. [lepuoa m yactora oOpamienus. JluHeitHas u
YIJI0Bast CKOPOCTH. LIEHTpOCTPEMUTENBHOE YCKOPEHHE.

Ilepsbiil 3akoH HeroToHa. Bropoit 3akoH Herorona. Tperuit 3akoH Herorona. IIpunnmn
CYNEPIIO3UIUHN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHHUSI CKOJIbKEHUs, Cuila TPEHHS
[IOKOS1, APYTUE BUBI TPEHUS.



Cuna TsDKECTM M 3aKOH BCEMHUPHOIO TATOTEHHA. YCKOPEHHE CBOOOJHOIO MaEeHMS.
JBmxenue 1uiaHer Bokpyr Connua. IlepBas kocmmueckas ckopocTs. HeBecomocts u
[IEpPErpy3KHU.

PaBHOBecue marepuaabHON TOUKH. AGCONMIOTHO TBEPAOE Teao. PaBHOBecHe TBEPAOTO Tena
C 3aKpEIUIEHHOM OChIO BpalieHus. MoMeHT cuibl. LleHTp TsbxecTH.

Nmnynec Tena. M3smeHenue umnyiabca. Mmnynsc cunbl. 3aKOH COXpaHEHUs HMMITYJIbCA.
PeakTuBHOE nBUKEHUE.

Mexanunueckass pabota ¥ MOIIHOCTb. PaboTa cui TspkecTH, ynpyroct, TpeHus. CBsi3b

OHCPIuun

nu pa6OTBI. HOTGHHI/IaJ'IBHaH OHEprusa TCEJ1a, IMOAHATOrO Hald IOBEPXHOCTHIO 3CEMIIM.

IToTrenumanbHas 3HEprus cxaroi npyxuHsl. Kunernueckas sneprus. Teopema 0 KHHETUYECKOU
SHEPruu. 3aKOH COXPAHEHUS] MEXaHUYECKON IHEPIHUH.

Hemoncmpayuu.

1. HaOnroneHue MEXaHUYECKOIO IBUKEHUS Tejla OTHOCUTEIBHO Pa3HbIX TEJ OTCUETA.

2. CpaBHeHHE MyTEH U TPACKTOPUU ABMKCHHS OJHOTO M TOTO XK€ Tela OTHOCHUTEIHHO
pa3HBIX TEJI OTCUYETA.

3. H3mepeHue CKOpOCTH U YCKOPEHUS MPAMOIUHEHHOTO JBUXKEHUSI.

4. VccrnenoBaHue NPU3HAKOB PABHOYCKOPEHHOIO JABHKEHHUSL.

5. Habmronenue nBuxeHUs TeNa 10 OKPYKHOCTH.

6. HaOmoneHne MexaHMUECKUX SBJICHHUN, IPOUCXOIAINX B cucTeMe oTcuéra «Temexkar
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUH OTHOCUTENIBHO KaOMHETa (PU3UKH.

7. 3aBHCHMOCTb YCKOPEHUS Teja OT MaccChl Teja U IeHCTBYIOLIEH Ha HETO CHUJIBL.

8. HaOmoneHnue paBeHCTBA CHII IPY B3aUMOJICHCTBUU TEJI.

9. H3meneHwue Beca Tena Ipu yCKOPEHHOM JIBIKEHHH.

10. Ilepenaya umnysbca Npyu B3aUMOAECHCTBUH TeJl.

11. IlpeoOpa3oBaHus 3HEPTUH ITPU B3aUMOICHCTBUHU Tell.

12. CoxpaneHnue UMIyJIbCa IPHU HEYIPYTOM B3aMMO/ICHCTBHH.

13. Coxpanenue UMITyJIbCca IpHU a0COIIOTHO YIIPYTOM B3aUMOICHCTBUY.

14. HaGnroneHue peakTUBHOT'O JIBUKEHHUS.

15. CoxpaHeHnne MeXaHU4YECKOI SHEPTHH ITPU CBOOOTHOM Ma/IeHUH.

16. CoxpaHeHnue MeXaHWYECKON SHEPTHH MTPH JBMXKEHUH TEJIa 0] IEHCTBUEM TPY>KUHBI.

Jlabopamopnuvie padbomot u onvimol.

1. KoHcTpyupoBaHMe TpakTa A pa3roHa M JalbHEHIero paBHOMEPHOIO JBHKEHMS
IIapHKa UK TEJIEKKH.

2. OmnpeneneHune CpeaHE CKOPOCTH CKOJBKEHHUS OpycKa WM JIBIDKEHHS MIapUKa TI0
HAKJIOHHOM INIOCKOCTH.

3. OrmpeneneHue yCKOpPEHUs Tela NPU PAaBHOYCKOPEHHOM JBM)KEHUH 110 HAKIOHHOMH
IJIOCKOCTH.

4. VccnepoBaHue 3aBUCMMOCTHU IMYTH OT BPEMEHH IPU PaBHOYCKOPEHHOM JIBH)KEHUU 0e3
Ha4yaJbHOU CKOPOCTH.

5. IlpoBepka TrHMOTE3Bl: €CIU TNPH PABHOYCKOPEHHOM JIBWXKEHHH O€3 HadaibHOMH
CKOPOCTM IIyTH OTHOCATCS KaK psiJ HEYETHBIX YHCEN, TO COOTBETCTBYIOLIHE
MPOMEKYTKH BPEMEHH OJMHAKOBBI.

6. HccrmemoBaHue 3aBHCUMOCTH CHIJIBI TPEHHS CKOJBXEHHUS OT CHJIBI HOPMAJIBHOTO
JIaBJICHMSL.

7. Omnpenenenne KO3PpPHUIUEHTA TPEHUS CKOIBKEHHS.

8. OmnpeneneHne KECTKOCTH MPYKUHBL.



9.

Onpenenenue pabOThl CUJIBI TPEHUS TMPU PABHOMEPHOM [BHKEHUM Tejla II0
TOPU30HTAJIHOM TOBEPXHOCTH.

10. Ompenenenrie pabOThI CHIIBI YIPYTOCTH TPU MOABEME Tpy3a C HCIOIH30BAHUEM

HCIIOJABH>XKHOI'O U ITOABUYKHOT'O 0JI0KOB.

11. 3y4yeHue 3aK0Ha COXPaAHEHHSI SHEPTUU.

Pa3znen 9. Mexanudeckne KoJ1e0aHusI H BOJIHBI.

KonebarenbHoe nBmxkeHue. OCHOBHBIE XapaKTEPUCTHKU KOJICOAHWA: MEpPHOJ, YacToTa,
aMIIuTyna. MareMaTudecKuidi W NPYKUHHBIA MasTHUKH. l[IpeBpamieHne 5>HEpruv mpu
KoJIe0aTeIbHOM JIBHIKEHUU.

3aryxatomue kosneOanus. BoiHyxaennsie kojeOanus. Pezonanc. MexaHnyeckre BOJIHBI.
CBolicTBa MexaHn4eckux BoJIH. [IposiosibHbIE U MonepeyHble BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTh
e€ pacnpocTpaHeHusl. MexaHn4ecKue BOJIHbI B TBEPAOM TEJI€, CEICMUYECKNE BOJIHBI.

3Byk. ['pomMKOCTb 3ByKa U BbicoTa TOHA. OTpaxkeHue 3ByKa. IHQpa3ByK U ylnbTpa3ByK.

Hemoncmpayuu.

1. HaOGmronenue xosie0aHUM TEN MO ACHCTBUEM CUIIBI TSXKECTH U CUJIBI YIIPYTOCTH.

2. HaGmronenue koneOaHui Tpy3a Ha HUTH U HA IPYXKHUHE.

3. HabnroneHue BeIHYKICHHBIX KOJIeOaHUH U pe30HaHca.

4. PacnpocTpaHeHUE MPOI0JIbHBIX U IONEPEUHBIX BOJIH (Ha MOJEIN).

5. HalnroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKycTUYEeCKUH pe30HaHC.

Jlabopamopnwsie pabomot u onvimeol.

1. Omnpenenenue 4acTOTHI U MEPHOAA KOJICOAHUH MaTEMaTHYECKOTO MasiTHUKA.

2. OmnpeneneHue 4YacTOTHI U TIEpHOJIa KOJIeOaHH IPY>KUHHOTO MasiTHUKA.

3. MHccrnenoBanue 3aBUCHMMOCTH NepHoOja KojJeOaHUIl MOIBEIIEHHOIO K HUTH Tpy3a OT
JUINHBI HUTH.

4. WccrnenoBaHue 3aBHCHMOCTH IEPHO/A KOJEOAHUN MPYKUHHOTO MAasgTHHUKA OT MAacChl
rpysa.

5. IIpoBepka HE3aBUCHMMOCTH IMEpHOAA KoleOaHWW Tpy3a, MOABELICHHOIO K HHUTH, OT
Macchl rpysa.

6. OnbITEL, JOEMOHCTPUPYIOIIME 3aBHCHMOCTh IE€pHOAa KOJeOAaHWH TMPYKUHHOTO
MasiTHAKA OT MacChl rpy3a M KECTKOCTH MPYKUHBI.

7. V3mepeHue yckopeHHs! CBOOOIHOTO MaJIeHHUS.

Pa3nes 10. Di1eKTPOMArHUTHOE 110JI€ M JIEKTPOMATHUTHBIC BOJTHBI.
DNEeKTPOMarHuTHOE ToJie. DJIEKTPOMarHUTHbIE BOJIHBL. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJH. [IIkaa 35eKTpOMarHuTHBIX BOJIH. Vcrionb30BaHue 3JI€KTPOMArHUTHBIX BOJIH JIJI1 COTOBOM

CBs3H.

DneKTpoMarHuTHas npupoza ceeta. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.

1.
2.

CBoOIICTBA 3JIEKTPOMAarHUTHBIX BOJIH.
BoaHoBEIE ¢cBOIICTBaA CBETA.

Jlabopamopuvie pabomul u onvimel.

1.

W3ydeHne CBOMCTB 371€KTPOMAarHUTHBIX BOJIH C TOMOIIIbI0 MOOMIJIBHOTO TenedoHa.

Paszngea 11. CBeToBbIE IBJICHUS.
JlyueBast monens cBera. Mcrounuku cBeta. [IpsimonuHelHOe pacnpOoCTpaHEHUE CBETa.
3armenust Connua u JIynel. Otpaxenue cBera. [1nockoe 3epkano. 3aKkoH OTpaKeHHUs CBETA.



IIpenomnenue cBeta. 3aKoH mpenomiieHus cBeTa. [loiHOe BHYTpEHHEE OTPa)KEHUE CBETA.
Hcnonp30BaHue MOJIHOTO BHYTPCHHCT'O OTPAKXCHUA B OITUYCCKUX CBCTOBOAAX.

Jlunza. Xox nyuedr B nmH3e. Omnrtuyeckas cucrema (oToanmapara, MHUKPOCKONA U
Teneckona. ['na3 kak ontudeckas cucreMa. biim3opykocTs U JalIbHO30PKOCTb.

Pasnosxxenue 6enoro cera B ciekTp. OnbiThl HptoToHA. Clio’keHUE CIEKTPaibHBIX IIBETOB.
Hucnepcus csera.

Hemoncmpayuu.
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[TpsimonuHEIHOE PACcIIPOCTPAaHEHHE CBETA.

Otpaxkenue cpera.

[Tony4yenne n300pakeHU B TNIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKasiax.
IIpenomiuenue ceera.

ONTUYECKUN CBETOBOJI.

Xon JIy4eit B coOuparomiei JTruH3e.

Xox JIydeil B paccenBarolleH JIMH3E.

[Tonryuenue n300pakxeHUil ¢ MOMOILBIO JIUH3.

[Tpuniun peiictBus goroamnmnapara, MUKPOCKONA U TEJIECKOIA.

10. Mogens riiasa.

11. Paznoxxenue 06enoro cBera B CIEKTP.

12. Tlony4enune 6enoro cBera Mpu CIOKEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopnwvie pabomot u onvimeul.

1.
2.
3.

N o ok

HccnenoBanue 3aBUCUMOCTH yTJIa OTPaKEHHUS CBETOBOT'O JIy4a OT yIJjla MaJeHHS.
N3ydenue xapakTepuCTHK N300paXeHUs IIpeMeTa B INIOCKOM 3epKalle.

HccnenoBanue 3aBUCMMOCTH yIJIa NIPEJIOMIIEHHSI CBETOBOTO JIyda OT yIJIa MaJeHUs Ha
TPaHHLE «BO3TYX—CTEKIIO».

[NToyuenne n300pakeHUA C MOMOIIBIO COOMPAIOIEH JTMH3HL.

Omnpenenenne GOKYCHOTO PaCCTOSHUS U ONITHYECKOI CHIIBI COOMpPAIOIIEH JIMH3HI.
OmBITHI IO PA3TI0KEHUIO OETIOT0 CBETa B CIIEKTD.

OnbITEl O BOCIPHATHIO I[BETa MPEIMETOB NpU MX HAOIIONEHUHM Yepe3 I[BETOBbIE
(GUIBTPBI.

Pa3nes 12. KBaHTOBBIE sIBJICHUS.

Omnertel Pesepdopna u mianerapuas mojaens aroma. Mojaens atoma bopa. Mcnyckanue n
norsiouieHre ceera atoMoM. KBauTsl. JInHelHYaTbie CIEKTPHI.

PagnoaktuBHOCTh. Anbda-, Oera- M ramma-uznydeHus. CTpoeHHE aTOMHOIO sJIpa.
Hyxnonnas Moaens aromHoro sapa. HM3oromel. PammoaktuBHble mnpeBpamenus. Ilepuon
IoJIypacnaaa aTOMHBIX sJIEp.

SnepHple peakuyy. 3aKOHbI COXPAHEHUs 3aps0BOIO U MAacCOBOIO YHUCE. DHEPIHUs CBA3H
aTOMHBIX saep. CBsa3p macchl M dHepruu. Peakuum cuHTe3a u neneHus saep. Vcrounukn
sHeprun CoJIHIA U 3BE3L.

Snepnas sHepreTuka. JIecTBUA paguOAKTUBHBIX U3IyYE€HUHN HA )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

ok wn Pk

CrieKTphl U3JIy4€HUs U TOTJIOIIEHNUS.

CrexTpsl pa3Iu4YHbIX Ta30B.

CnekTp Bojopoaa.

Habmonenue Tpexo B kamepe Busbcona.

Pabora cuérurka MOHU3UPYIOIUX U3TYYESHUH.

Perucrpanus nzmydeHus: IpUPOJIHBIX MUHEPAIOB U IPOTYKTOB.



Jlabopamopnwvie padbomot u onvimol.

1. HaOnroseHue CIUTOMIHBIX M TMHEHYATHIX CIIEKTPOB U3TY4EHUS.

2. HccnemoBaHue TpPEKOB: M3MEpEHHE HSHEPIMM YaCTHIBI 10 TOPMO3HOMY NyTH (IO

dboTorpadusm).

3. H3mepenwne paanoakTHBHOTO (POHA.

IToBTOpHTEIBLHO-0000 1AM MOYIb.

[ToBTOpUTENBHO--0000IIAIOIINKA  MOAYJIb TpPEAHA3HAYeH Il CUCTeMaTH3alluh |
0000111eHUS TPEIMETHOTO COICPIKAHUS U OIbITA 1€ATEIbHOCTH, IPUOOPETEHHOTO MIPH U3YUYECHUU
BCEro Kypca (pU3MKH, a TakKe Ui MOATOTOBKM K OCHOBHOMY T'OCYIapCTBEHHOMY 3K3aMEHY 10
¢du3uke 1751 00yJaroUIMXCsl, BHIOPABIINX ITOT YU€OHBIN MpeaMET.

[lpy wW3yYeHUM [AaHHOTO MOJYJS PEAIM3YIOTCS U CHCTEMAaTU3MPYIOTCS  BUIBI
NESTEIbHOCTH, Ha OCHOBE KOTOpPBIX oOOecrneuMBaeTcs JOCTHKEHHE MPEAMETHBIX U
METanpeMETHBIX IJIAHUPYEMbIX PE3YJIbTaTOB 00ydeHHs, (POpMHUpYETCs €CTECTBEHHOHAy4YHas
IPaMOTHOCTh: OCBOCHHME HAYYHBIX METOAOB HCCIECIOBaHMS SBICHUNA NPUPOJBl M TEXHUKH,
OBIIQJICHUE YMEHHSIMU OOBSICHATh (U3UYECKUE SIBICHUS, MPUMEHSS IOJyYEeHHBIC 3HAHHA,
peliaTh 3a7a41, B TOM YHCIIe KaYeCTBEHHbIE 1 SKCIIEpUMEHTAIIbHEIE.

[TpuHIMNIUATBHO AEATEIHHOCTHBIA XapakTep AaHHOTO pa3felia pealn3yeTcs 3a CUéT TOro,
YTO 00YJarOIIMecs BHIMOIHAIOT 33JJaHNs, B KOTOPBIX UM MPEIaraeTcs:

Ha OCHOBE ITOJIYUYEHHBIX 3HAHUN PACIIO3HABATh U HAYYHO OOBSICHATH (PU3MUECKHE SIBICHUS
B OKPY’KaroIlIel MPUpo/ie U MOBCEIHEBHOI JKU3HH;

HCIIOJIb30BaTh HAayYHbIE€ METOJbI MCCIEAOBaHUS (PU3NYECKUX SIBJICHUI, B TOM YHWCIE IS
NPOBEPKH THITOTE3 U TIOJTYYEHUS TEOPETHUECKUX BBIBOJIOB;

OOBSICHATH HAayYHBIE OCHOBBI Hamboyiee BAXKHBIX JOCTIDKEHHH COBPEMEHHBIX TEXHOJIOTHH,
HaIpUMep, MPAKTUYECKOrO0 HCIHOJIb30BaHUS PA3NUYHBIX HCTOYHUKOB SHEPrUHM Ha OCHOBE
3aKOHa MPEBPAICHHS U COXPAHEHUSI BCEX M3BECTHBIX BUOB SHEPTHUU.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

W3yuenue ¢Qu3Mku Ha YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHMsI HANpaBiIeHO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPCAMETHBIX U IPECAMETHBIX 06pa3OBaTeHBHBIX PE3YIbTATOB.

B pesymbraTte wu3ydeHus (U3MKM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUSA Y

oOyuaromierocst Oynyt c()opMHUpPOBAHBI CIEIYIOIINE TUIHOCTHBIE PE3YIIbTAThl B YACTH:

1) mnaTpMoOTH4€eCKOro BOCIIUTAHUS

- MPOSIBIICHHE MHTEpeca K UCTOPHUH U COBPEMEHHOMY COCTOSTHUIO POCCUICKOM (Qu3ndeckon
HayKU;

- LIGHHOCTHOE OTHOILIEHUE K JOCTH)KEHUSIM POCCUNCKUX YUEHBIX--(DU3UKOB;

2) rpa:kKIaHCKOr0 M TYXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

- TOTOBHOCTb K aKTHUBHOMY Y4YaCTHIO B 00CY)KJE€HUU OOIIECTBEHHO 3HAUYMMBIX U 3TUYECKUX
po0JIeM, CBA3aHHBIX ¢ IPAKTHYCCKUM ITPUMCHEHHEM JOCTHKCHUH (PU3UKH;

- OCO3HAHME BaXKHOCTU MOPAJIbHO--3TUUECKUX MPUHIUIIOB B J€ATEIBHOCTH YUEHOTO;

3) 3cTeTH4eCcKOro BOCIMTAHUSA:

- BOCTIPUSTHE ICTETHYECKMX KadecTB (PM3NYECKOH HayKu: €€ TapMOHMYHOTO TOCTPOCHUS,
CTPOrOCTH, TOYHOCTH, JTAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOI'0 O3HAHMSA:

- OCO3HaHUE IEHHOCTU (PU3MUECKON HAyKH KaK MOIIHOIO0 MHCTPYMEHTa MO3HAHUS MUpA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaXKHEHUIIEH COCTABIIAIONICH KYJIbTYPbI;

- pa3BUTHE HAyYHOU JHOO03HATEIBLHOCTH, HHTEPECA K MCCIIEI0BATENbCKON JIESATEIbHOCTH;

5) popMupoBaHus KYJbTYPbI 310POBbS U IMOLMOHAJIBHOIO 0J1ar0ONMOJIyYHA:

- OCO3HaHUE LIEHHOCTH Oe30macHoro oOpasza KH3HH B COBPEMEHHOM TEXHOJIOTHYECKOM
MHUpE, BaXXHOCTH TMpaBWJ O€30MacCHOrO TMOBEACHUS HAa TPaHCIOPTE, Ha JOpOrax, cC
ANEKTPUYECKUM U TETIJIOBBIM O0OPYIOBAaHUEM B IOMAIIHUX YCIOBUSX;

- c(hOpMUPOBAHHOCTh HaBbIKa peIeKCHU, MPU3HAHUE CBOETO MpaBa Ha OIIMOKY U TaKOTO
e IpaBa y Jpyroro 4ejoBeKa;

6) TpyaoBOro BocnuTaHus:

- aKTUBHOE yYacTHE€ B PEUICHHH MPaKTHUECKUX 3a7ad (B paMKax CeMbH, 00pa30BaTeIbHOM
OpraHM3allfii, TOopoJa, Kpas) TEXHOJOTHYECKOW W COIMAIbHOW HAIpPaBICHHOCTH,
TpeOYIOIIMX B TOM YHCII€ U (PU3NIECKUX 3HAHUIA,

- UHTEpEeC K MPAKTUYECKOMY M3yUeHUIO Ipodeccui, CBI3aHHbIX C PU3NKOM;

7) IKOJIOTrMYEeCKOT0 BOCIIMTAHMS:

- OpHUEHTalMs Ha MpPUMEHEeHHe (QU3NYECKUX 3HAHUU Ui pelieHus 3aaad B 00JacTu
OKpY’Kalollled Cpe/ibl, MIIAHUPOBAHUS MOCTYNKOB M OLIEHKHM HUX BO3MOJKHBIX MOCIEIACTBUI
TUISL OKPYKAIOIIEe Cpenbl;

- OCO3HaHHe MI00ATLHOTO XapaKTepa IKOJIOTUYECKUX MPOoOJIeM U IyTel UX pelieHus;

8) ajanTannu K N3MEHAIOIIUMCH YCJIOBHAM COLMAIBHON U NPUPOAHOM Cpebl:

- TOTPeOHOCTH BO B3aMMOJCHCTBHUM TIPU BBIMOJIHEHUU HCCIENOBAHUNA U TMPOEKTOB
(bu3MUeCcKOil HaNPaBICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSM JPYTUX;

- IOBBIILIEHUE YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUYECKYIO IEATEIbHOCTB;

- OoTpeOHOCTh B (POPMHPOBAHUHM HOBBIX 3HAHUH, B TOM 4Hcle (HOPMYIHpPOBATH HJCH,
MIOHSATHSI, TUTIOTE3bI O (PU3MUECKUX OOBEKTaX U SIBICHUSX;

- OCO3HaHME JePUINUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1aCTH (PU3UKY;



® - [UTAaHWPOBAHME CBOETO PA3BUTHSI B MPUOOPETEHUN HOBBIX (PU3NYECKUX 3HAHUIA;

® - CTpeMJICHHE aHAIM3UPOBAThH U BBISBIIATH B3aUMOCBSI3U MPUPObI, OOIIECTBA U SKOHOMHKH,
B TOM YHCIJIE C UCIOIb30BaHUEM (PU3NUECKUX 3HAHUM;

® - OIICHKa CBOMUX JCHCTBHI € y4ETOM BIMSHHMS HAa OKPYXKAIOUIYIO Cpeay, BO3MOXKHBIX
rJ100abHBIX OCIEICTBUM.

METANPEIMETHBIE PE3YJIbTATBI

B pesynpraTe OCBOEGHMSI MpOrpaMMbl 1O (U3UKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBanusi y oOyuyatomierocsi Oyayr cpopMUPOBaHbI MeTamnpeAMeTHble pe3YJbTaThl,
BKJIIOYAIOIME T[103HABATEIbHBIC YHHMBEpCAJIbHBbIC Yy4YeOHBbIC JECUCTBHUS, KOMMYHUKATHBHBIC
YHUBEpCaJIbHBIE YUeOHBIC ICHCTBHS, PETYIATUBHBIC YHUBEPCAIbHbIC YUeOHbIC IEHCTBUS.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

Ba3oBble 1oruveckue aeicTBUA:
® BBISIBIISITH M XapaKTePU30BaTh CYIIECTBEHHbBIC IPU3HAKU OOBEKTOB (SIBICHUIN);
® YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KJIaCCU(PUKALNU, OCHOBAHUS JIsl 00001IEeHUS U
CpaBHEHHS;
® BBLISIBIISITh 3aKOHOMEPHOCTH U MPOTHUBOPEUHUs B paccMaTpUBaeMblX (haKkTax, JAHHBIX H
HaOJIOICHUSX, OTHOCSAIIMXCS K (PU3HMUECKUM SBIICHHSIM;
® BBLISIBIISITh  [TPUUMHHO--CJIEICTBEHHBIE CBSI3U MpPH H3y4YeHUH (U3MUYECKUX SIBICHUU H
MPOLIECCOB, JieNaTh BBIBOJBI C HCIOJIb30BAHUEM JACIYKTUBHBIX M HHIYKTUBHBIX
YMO3aKJIIOUEeHUH, BBIIBUTATh TUIIOTE3bI O B3aUMOCBSI3AX (PU3UUECKIX BEITUUMH;
® CaMOCTOSITEIbHO BBHIOMpAThH CIOCO0 pelieHus yd4eOHol (u3nueckoi 3agaun (CpaBHEHHE
HECKOJIbKMX BapMaHTOB peILIeHHs, BbIOOp Hamboiee MOAXOAALIEr0 ¢ Yy4ETOM
CaMOCTOSITENILHO BBIICIICHHBIX KPUTEPUERB).
Ba3oBble uccienoBaTebcKue IeiiCTBUS:
® [ICTI0JIb30BATh BONPOCHI KaK UCCIIEA0BATEIbCKUN MHCTPYMEHT MIO3HAHUS;
® [IPOBOJIUTH TI0 CAMOCTOSITEIEHO COCTABJICHHOMY TUTAHY OMBIT, HECJIOXKHBIN (PU3UIECKUI
HKCTIEPUMEHT, HEOOIIBIIIOE UCCIIEOBAHNE (DU3UUECKOTO SIBJICHUS;
® OIICHWBATh Ha TPUMEHHMOCTHh W JIOCTOBEPHOCTh HMH(OPMAIUIO, MOTYYECHHYI0 B XOJI€
UCCIICIOBAaHHS WIIH DKCTIEPUMEHTA;
® CaMOCTOSATEJIBHO (POPMYIMPOBATh 00OOIIEHUS U BBIBOABI MO pe3yiibTaTaM MpOBEIEHHOTO
HaOJIOICHUS, OTIBITA, UCCIICOBAHMS,
® [[POrHO3UPOBATh BO3MOXKHOE JaJIbHEHIIee pa3BUTHE (PU3NYECKHUX MPOLIECCOB, a TAKXKe
BBIJIBUTATH TPEATIONOKEHUS 00 X Pa3BUTHH B HOBBIX YCIOBHUSX U KOHTEKCTAX.
Pabora ¢ nnopmanmeii:
® [IPUMEHATh PA3IUYHBIE METObl, MHCTPYMEHTBI M 3alpochl NpU MOUCKE U OTOOpe
UH(OPMALIUU WU TAHHBIX C YYETOM MPEUI0KeHHON yueOHoM (hru3nyeckoi 3a1a4u;
® AHAJTM3UPOBATh, CHUCTEMATH3UPOBATh W HMHTEPIPETUPOBATh WH(POPMAINIO PA3TUIHBIX
BUJIOB U (pOPM IPECTABICHHUS;
® CaMOCTOSITENIBHO BBIOMpPATh ONTHUMalIbHYIO (opMy TMpejacTaBieHUs HHOpPMALUU U
WITIOCTPUPOBATh pEIIaeMble 3a/laud HECIOKHBIMM CXEMaMM, JuarpaMMami, WHOU
rpaduKoOl U UX KOMOMHAITUSIMU.



KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

B Xo0J¢ OOCYXIeHHs Y4eOHOro MaTepuana, pe3yJlbTaToB JabOpaTOpHBIX padoT u
IPOEKTOB 33/1aBaTh BOIIPOCHI IO CYHIECTBY 00CYKIaeMOM TEeMbI U BBICKA3bIBATh UJIEH,
HalleJICHHbIC Ha pEelIeHUEe 3aauu U MOAepKaHue 0JIaroKenaTeIbHOCTH OOIEHHS;

® COMOCTABIISATh CBOUM CYXKACHUS C CYXKICHHSAMH JPYTUX YYaCTHUKOB JIMAjora,
OOHapy>KUBATh Pa3IMYME U CXOJICTBO NO3ULINH;

® BEIPA)KaTh CBOIO TOUYKY 3PEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;

eIyOJIMYHO  TPEACTABIATh  PE3yJAbTaThl  BBINOJHEHHOTO  (M3WYECKOTO  OIBbITa
(9KCIIeprMeHTa, UCCIIeIOBAHMUS, TIPOCKTA);

® [IOHMMAaTh U KCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHON U WHIUBUAYAILHOW paOOThI TIPU
peLIeHNH KOHKPETHON (PU3UIECKOM MPpoOIeMBbI;

e [I[PHHUMATh IICJIM COBMECTHOH JESTEIbHOCTH, OpPraHM30BHIBATH JIEHCTBHA 1O €€
JOCTIDKEHUIO: PACIIPENISNIATh POJIH, 00CYKAATh MPOLECCH M Pe3yNIbTaThl COBMECTHOU
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

® BBITNIOJIHATh CBOKO 4YacTh Pa0OTHI, JOCTHrasi KadyeCTBEHHOI'O pe3yjbTaTa IO CBOEMY
HAIPaBJICHUIO U KOOPIAMHUPYS CBOU JICHCTBHSI C APYTUMH WICHAMUA KOMaH/IbI;

® OIICHMBATh KaueCTBO CBOETO BKJIAJa B OOIIMH MPOIYKT MO KPUTEPHUIM, CAMOCTOSITEIHHO
c(OpPMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJIBHBLIC yqeﬁﬂme JelcTBUS

Camoopranu3amnus:

® BBISIBJISITH NMPOOJIEMBI B KU3HEHHBIX U YUEOHBIX CUTYalUsX, TPEOYIOUMX AJIs PELICHUS
(bu3nuecKrx 3HaHUMH;

® OPUEHTUPOBATHCA B PA3IMYHBIX MOJAXOJAX MPUHATUS peElIeHUuH (MHAMBUIYaAJIbHOE,
INPUHITHE PELLIEHUs B TPYIIE, IPUHATHE PELICHUH IPyNIoi);

© CaMOCTOSITEJIBHO COCTaBJIATh ANTOPUTM pelleHuss (U3WYECKOM 3ajaud WM IUIaHa
UCCIIEIOBaHMSI C YYETOM HUMEIONIMXCS PECypcoB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh IIPEIaraéMble BAPUAHTHI PEILICHUN;

e Jles1aTh BHIOOP M OpaTh OTBETCTBEHHOCTD 32 PELICHHUE.

CaMOKOHTPOJIb, IMOLIHOHAIbHBIH MHTEJJIEKT:

® 1aBaTh a/ICKBaTHYIO OLICHKY CUTYallUH U IIpeuIaraTh IUIaH €€ N3MEHEHNUS;

© 00BSACHATH NMPUYHMHBI JOCTHKEHUS (HEIOCTUXKEHUS) PE3yIbTaTOB JI€ATEIbHOCTH, AaBaTh
OLICHKY TPHUOOPETEHHOMY OIIBITY;

® BHOCUTh KOPPEKTUBBI B JIEATEIBHOCTh (B TOM YHCIE B XOJ BBINOJHEHUs (PU3NYECKOTO
UCCJIEIOBaHMSI WMJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENIBCTB, W3MEHUBIIMXCS
CUTYallUii, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIINX TPYAHOCTEH;

® OLICHUBATh COOTBETCTBUE PE3yJIbTaTa LEIU U YCIOBUIM;

® CTaBUTh ce0s Ha MECTO JIPYroro 4eioBeKa B XOJ€ CHOpa WM TUCKYCCHH Ha HAYYHYIO
TE€My, TOHMMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;

e[pU3HABATh CBOE MPaBO HA OMMOKY MpH pemeHuH (U3NYECKUX 3aJad WIH B
YTBEPKICHUAX Ha HAy4YHBIE TEMBI M TAKOE K€ IIPaBO APYroro.

MNPEJIMETHBIE PE3YJIBTATHBI



K xoHny oOyuenust B 7 Kjacce NpeIMETHbIE pPe3yibTaTbl HA 0A30BOM YpPOBHE JIOJIKHBI

oTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCSl YMEHU:

® ICTIOJIB30BAaTh  MOHATHA: (U3MYECKHMEe W XUMHYECKHE SIBJICHHs, HaOIroneHue,
OKCIEPUMEHT, MOJIENb, TUIOTE3a, CAUHULIBI (PU3MUYECKHX BEIWYHH, aTOM, MOJIEKYIa,
arperaTHble COCTOSHUS BellecTBa (TBEPIOE, XKMIKOE, ra3o00pa3HOe), MEXaHUYECKOe
JBIDKEHUE  (paBHOMEpPHOE, HEpaBHOMEpPHOE,  IPSAMOJMHEHHOE),  TpaeKTOpHs,
paBHOAEWCTBYIOImast cuia, aedopmarus (ynpyras, IUIACTHYECKas), HEBECOMOCTb,
COOOILAOIIMECS COCYIbI;

e pa3nyath SABIECHUA (IUPQy3us, TEIIOBOE IBM)KEHUE YACTUI[ BEIECTBA, PABHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JIBUJKEHUE, MHEPLUS, B3aUMOJEICTBUE TeJl, paBHOBECHE
TBEPIBIX TEJ C 3aKPEIUIEHHOM OChbIO BpAlLICHMs, Iepelada JaBieHUs TBEPIbIMU
TeJIaMU, JKUAKOCTSIMH U razaMu, aTMOC(EpHOe JaBlIeHue, IJIaBaHUE Tell, IPeBPaLeHus
MEXAHUYECKOM HEPIUN) MO ONMMCAHUIO UX XapPAKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOe SIBICHUE,

® pacro3HaBaTh IPOSIBIEHUE M3YYEHHBIX (DU3MYECKHUX SIBIICHUM B OKpYXarollleM MHUpe, B
TOM 4YHcie (pu3nuecKue SBICHHS B MPHPOJE: MPUMEPHI ABIKEHHS C PA3TUYHBIMU
CKOpPOCTSIMH B >KMBOH W HEXHBOW INpHUpPOJE, JEHCTBUE CHIIBI TPEHUS B HPUPOJIE U
TEXHUKE, BIMSHUE aTMOC(EpPHOro AABICHMS Ha KMBOM OpraHu3M, IUIaBaHUE pbIO,
ppluaru B TeJ€ YEJIOBEKAa, IMPU 3TOM IE€PEBOJUTH MPAKTUUECKYIO 3a7adyy B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKN) (PU3HUECKUX SBICHUH;

® ONMCHIBATh M3Yy4YCHHbIE CBOMCTBA Tel U (U3UYECKUE SIBICHUS, UCIONb3Ys (U3NUECKUe
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTH BEIECTBA, BPEMsl, MyTb, CKOPOCTb, CPEIHSS
CKOpOCTb, CHMJIa YHPYTrOCTH, CHJIa TSDKECTH, BeC Teja, CWJa TpPEHUs, JaBJCHUE
(TBEpOro Tena, JKUAKOCTH, TIa3a), BBITAJKMBAIOUIAas CWJIA, MEXaHHW4ecKas pabora,
MOIIHOCTh, IUIEYO CHJIBI, MOMEHT CHJIbI, KO3(P(QHUIMEHT MOJe3HOTO ACUCTBUS
MEXaHU3MOB, KUHETUYECKas W MOTEHUUAIbHAsl 3HEPrus), IpU ONHCAHUU MPaBUIBHO
TPaKTOBaTh (PU3MUECKUI CMBICI HCIIOJIb3YEMBIX BETUYMH, UX 0003HAYCHHS U €AMHUIIBI
(GU3NUeCKUX BEJIWYMH, HAXOAUTH (DOPMYIIBI, CBS3BIBAIOIIME JAHHYIO (PU3HUECKYIO
BEJIMYMHY C JIPYIMMHM BEJIMYMHAMM, CTPOUTH TpapUKU H3YUEHHBIX 3aBUCUMOCTEH
(GUBHUYECKUX BEINYHH,

® XapaKTepu30BaTh CBOMCTBA Tel, (U3NYECKUE SIBICHUS U MPOLECCHI, UCIONIb3Ys MpaBuiia
CJIO’KEHUS CUJI (B/10JIb OJIHOM mpsimoit), 3akoH ['yka, 3akoH Ilackas, 3akoH Apxumena,
NOpaBUJIO paBHOBecHs pblyara (O0Ka), «30JI0TO€ MpPaBUIO» MEXAHUKH, 3aKOH
COXpaHEHMsI MEXaHWYECKOW 3HEpPIruM, NMpU 3TOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIlMChIBaTh €r0 MaTEMaTHUECKOE BBIPAKEHHUE;

© O0BSCHATH (PU3HUECKUE SIBICHUS, POLIECCH U CBOWCTBA TeJl, B TOM YHCJIE U B KOHTEKCTE
CUTyallul  IPAaKTUKO-OPUEHTUPOBAHHOTO  XapakKTepa:  BBIABIATH  MPUYHUHHO-
-CJIEJICTBEHHbIE CBSI3M, CTPOUTH OOBsICHEHHE M3 1—2 JOrMYECKUX IIaroB C OMOpPOW Ha
1-2 wu3yueHHBIX cBoOiicTBa (U3MYECKUX SABICHUH, (U3NYECKUX 3aKOHA WM
3aKOHOMEPHOCTH;

epemarh pacuy€THble 3a7aud B 1—2 JeHCTBUS, HCHONB3YysSd 3aKOHbI U (OPMYIIbI,
CBs3bIBaOIIME (U3MUECKHE BEJIWYMHBI: HAa OCHOBE aHalu3a YCJIOBHUA 3aJauu
3aMUChIBaTh KPaTKOE YCJIOBUE, MOJCTABIATH (U3NYECKUE BEIUYMHBI B (QOPMYJIbl U
IPOBOJUTH PAacy€Thl, HAXOAUTH CIIPABOYHbBIC JAHHBIC, HEOOXOAUMBIEC IJISI pEIICHUs
3aJa4, OLEHUBATh PEATMCTUYHOCTD NOJTYYEHHON (PM3NYECKOI BEIMUHHBI,



® pacro3HaBaTh IPoOJIEMbI, KOTOPbIE MOXHO PEIIUTh PHU MOMOLIM (PU3NYECKUX METOJOB,
B ONMCAHUU HCCIIEAOBAaHMS BBIICIATh IPOBEPSIEMOE IPEAINONIOKEHHE (THIIOTE3Y),
pa3nnyaTth ¥ WHTEPIPETHUPOBATH NOJYUYECHHBIH pE3ysbTaT, HAXOIUTh OIIMOKH B XO€
OIbITA, JIEJATh BBIBOJIBI I10 €70 PE3Y/IbTaTaM;

® [I[POBOJIUTH OIBITHI MO HAOIIOACHUIO (PU3MUECKUX SIBICHUH WM (U3NYECKUX CBOWCTB
Tes:  (OPMYIHMPOBATH TPOBEPSIEMbIe MPEANONIOKEHUs, COOMPAaTh YCTAaHOBKY U3
IPEJI0KEHHOT0 000PYA0BaHUs, 3alIUChIBATh X0/ OIbITAa U (POPMYIUPOBATH BHIBOJIBL;

® BHINOJIHATE IIPSIMbIE M3MEPEHMs PACCTOSIHMSI, BPEMEHH, MacChl Tena, 00bEéMa, CUIbI U
TEeMIIepaTypbl C UCIOJb30BAaHMEM AHAJIOTOBBIX U LU(POBBIX NMPUOOPOB, 3alHUCHIBATH
IIOKa3aHUs IpUOOPOB C y4ETOM 3aJJaHHOM aOCOIIOTHOM MOrPEIHOCTH U3MEPEHUN;

® [I[POBOJIUTH MCCIIEJIOBAHUE 3aBUCHUMOCTU OJHOW (PU3MYECKOH BEIUYMHBI OT APYTOil ¢
MCIIOJIb30BAaHUEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTH IIyTH PAaBHOMEPHO JBUKYLIETOCS
T€la OT BPEMEHU JIBUKEHUS TeJla, CUJIbI TPEHUS CKOJIbKEHUS OT BeEca Teja, KauecTBa
00pabOTKM TOBEPXHOCTEH Tel M HE3aBUCHUMOCTU CWIbl TPEHHUS OT IUIOLaau
COIPUKOCHOBEHHMSI TeJl, CUJIbl YNPYTOCTH OT YAJIMHEHHS INPYXUHBI, BBITAJIKUBAIOLIEH
CHIIBI OT O00BbEMa TOTPYKEHHOH 4YacTh Tella M OT IUIOTHOCTU JKUAKOCTH, €€
HE3aBUCHMOCTH OT IUIOTHOCTH Teja, OT TIIyOWHBI, HA KOTOPYIO MOTPYKEHO TeJo,
YCIOBUH MJaBaHUS TeJ, YCJIOBHHM paBHOBECUS pblyara M OJIOKOB), y4acTBOBaTb B
IUIAaHUPOBAaHUM y4eOHOro HCCIelOBaHMsA, COOMpaTb YCTAHOBKY M  BBINOJIHATH
U3MEpEeHus, cenys MPeIOKEHHOMY IUIaHy, (PUKCHPOBATh PE3yJbTAThl MOy4YECHHON
3aBHCUMOCTH (DM3MYECKHX BEJIMYMH B BHJE MPEUIOKEHHBIX TaOIHII W TPagHKOB,
JIeJ1aTh BBIBOJIBI 110 pE3YJIbTaTaM UCCIIEIOBaHMS;

® [IPOBOJIUTh KOCBEHHbIE M3MEpeHUs (PU3MUECKUX BEIMYMH (IUIOTHOCTH BEIIECTBA
KUAKOCTU U TBEPAOrO Tela, CWIA TPEHHUsS CKOJIBXKEHHUSA, JaBJICHUE BO3/1yXa,
BBITAJIKMBAIOIIAs CWJIA, JCWCTBYIOIAs Ha MOIPYKEHHOE B HKHUIAKOCTb TEJO,
KOA((UIMEHT MOJIE3HOTO JEHCTBHUS MPOCTHIX MEXAHU3MOB), CIEAysd MNPEI0XKEHHOU
MHCTPYKIMU: IIPU BBINOJIHEHUN U3MEPEHUI COOMPATh SKCIIEPUMEHTANIbHYIO YCTaHOBKY
Y BBIUUCIIATH 3HAYEHUE NICKOMOM BEJIIMUMHBL,

ecoOm0laTh NpaBUJa TEXHUKM Oe3omacHOCTH mpu pabore ¢ J1abOpaTOPHBIM
o0opynoBaHuEM;

e yKa3plBaTh MPHUHLMIIBI JEHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETP, JTUHAMOMETP, COOOIIAIOIINECS COCY/ b, OAPOMETP, phluar, NOJBMXKHBIN U
HETOABIKHBIN OJIOK, HAKJIIOHHAS TUIOCKOCTh;

® XapaKTepU30BaTh MPUHIIMIIBI JEHCTBUS U3yUYEHHBIX MPUOOPOB U TEXHUUECKUX YCTPOUCTB
C OMOpPOHM Ha WX ONUCaHUS (B TOM YHUCIE: MOAIIMIHUKHA, YCTPOMCTBO BOJOIPOBOAA,
TU/IPABIMYECKUM TIpecc, MaHOMETP, BBICOTOMEp, IOPIIHEBOM HAcoc, apeoMerp),
UCTIONb3Ysl 3HAHMUSA O CBOWCTBaX (PM3MYECKUX SBICHUH M HEOOXOAUMBIE (PU3HMUECKUE
3aKOHBI M 3aKOHOMEPHOCTH;

®IPUBOJUTH MpUMEPHl (HAXOOUTh HH(GOPMALMI0O O TpUMepax) MPaKTUYECKOTO
UCTOJIb30BaHUS (PU3MUECKUX 3HAHUA B TOBCEJAHEBHOW KM3HM s OOecredeHus
0e30macHOCTH TpU OOpalieHHuH ¢ OpuOopaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMs 370pPOBbsi M COOJIIOIGHHWS HOPM OSKOJOTHYECKOrO TOBEACHHS B
OKpYXKarollleH cpere;

® OCYILECTBIIATE OTOOpP MCTOUYHUKOB HH(popManuu B IHTEepHETE B COOTBETCTBHHM C
3a/laHHBIM TIOMCKOBBIM 3alPOCOM, HA OCHOBE MMEIOIMXCS 3HAHUI U MTyTEM CPAaBHEHUS



Pa3IMYHbIX UCTOYHHUKOB BBIACISITh HH(GOPMAIIUIO, KOTOpas SIBISIETCS MPOTUBOPEUUBON
WA MOKET OBITh HEJIOCTOBEPHOIA;

® ICTIOJIH30BATh IPU BBINOJHEHUH YYEOHBIX 33JaHUN HAYYHO--TIOMYJISIPHYIO JIUTEPATypy
($U3MIEeCKOro CcoAep)KaHUs, CIpPaBOYHBIE MaTepHalbl, pecypchl cetu HHTepHer,
BJIaJIeTh MpUEMAMU KOHCIEKTHPOBAHUSA TEKCTa, MpeoOpa3oBaHUs HHPOpMAIUU U3
OJIHOM 3HAKOBOM CUCTEMBI B IPYTyIO;

® C03/1aBaTh COOCTBEHHBIC KPAaTKHWE MUCHMEHHBIE W YCTHBIE COOOIICHHS HAa OCHOBE 2—3
MCTOYHUKOB MHPOpMAIK (PU3NIECKOTO COJIEPKaHUs, B TOM YHCIE IMYOJIUYHO AeNaTh
KpaTKhe COOOIICHUS O Pe3yJibTaTax MPOEKTOB MM YU4EOHBIX UCCIICAOBAHUH, IIPU ITOM
IPaMOTHO HWCHOJb30BAaTh M3YYCHHBIM MMOHATUHHBIA ammapaT Kypca (U3HKH,
CONPOBOXAATh BBICTYIIJICHUE TPE3ECHTALIUEH;

®[IpU BBHINOJHEHUH Y4YEOHBIX MPOEKTOB U HCCIEIOBaHHUM pacrpenessTh 003aHHOCTH B
rpYyIIIE B COOTBETCTBUHM C IOCTABJIEHHBIMU 3a/1a4aMH, CJIEIUTh 32 BBIITOJIHEHUEM TUIaHA
NENCTBUI, aJeKBATHO OIEHUBAaTh COOCTBEHHBIH BKJIAJ B JEATEIBHOCTH TPYIIIBL,
BBICTPAMBAaTh KOMMYHUKAaTUBHOE B3aMMOJICHCTBHUE, YUUTHIBASI MHEHUE OKPYKAIOIIUX.

K kxonny oOyuenus B 8 kJjacce mpeiMeTHbIE pe3yJbTaThl HA 0a30BOM YpPOBHE JOJIKHBI

oTpaxkaTtb cHOPMHUPOBAHHOCTH y O0OYUAIOIIUXCSI YMEHUI:

® 1ICIIOJIb30BaTh IOHSATHS: Macca W pa3Mepbl MOJIEKYJ, TEIUIOBOE IBUKEHHE AaTOMOB U
MOJIEKYJ, arperaTHble COCTOSIHUS BEIECTBA, KPUCTAJUIMUECKUE U aMOp(QHBIEC Tena,
HACBIIICHHBIA U HEHACBILEHHBIN I1ap, BIAKHOCTh BO3yXa, TEMIIEPATYPA, BHYTPEHHAA
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIN AJIEKTPUUYECKUN 3apsl, IIEKTPUUECKOE
1I0JIe, IPOBOJHUKHM W JHUDJIEKTPUKH, ITOCTOSHHBIM AJIEKTPUYECKUH TOK, MarHUTHOE
oJIe;

epa3nuyaTh sBIEHUS (TEIJIOBOE pACIIMPEHHE W C)KaThe, Teruionepeaada, TEIIOBOe
paBHOBECHE, CMayuBaHHME, KaNWUIAPHbIE SBJICHUS, MCHApEHHE, KOHJICHCALIUs,
IIJIaBJICHUE, KpUCTaJUIM3aLUs (oTBepaeBaHue), KHUIICHHE, TerJIoneperaya
(TEenIonpoOBOHOCTh, KOHBEKIMS, W3JIyUYE€HHUE), DJIEKTpU3ALUs Tell, B3aUMOJICHCTBUE
3apsioB, ACUCTBUSA DIIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJEHCTBHE
MarHuTOB, JACHCTBUE MAarHUTHOIO IIOJIS Ha MPOBOJHUK C TOKOM, DJIEKTPOMAarHUTHas
UHAYKIMS) TI0 ONHCAaHUI0O UX XapaKTepHbIX CBOWCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOMINX JAHHOE (PU3NYECKOE SBIICHUE;

® pacro3HaBaTh IPOSIBIEHUE W3YUYEHHBIX (DU3MYECKHUX SIBICHHH B OKpYXarollleM MHpE, B
TOM uyucie (U3MYECKUe SBIEHUS B TPUPOJE: IOBEPXHOCTHOE HATSKEHHE U
KallWJUIIPHBIE SIBJIEHHUS B IPHUPOAE, KpHUCTaLIbl B Ipupone, uznydeHue ConHua,
3aMep3aHue BOJOEMOB, MOpCKHE OpHU3bl, 00pa3oBaHME pPOCHI, TyMaHa, MHEs, CHEra,
JIIEKTpUYECKUE SBJIEHUS B arMmocdepe, DIEKTPUYECTBO JKUBBIX OPraHU3MOB,
MarHuTHOE Mojie 3emid, JApeid NOJI0COB, pOJib MAarHUTHOTO MOJS IS JKU3HM Ha
3emiie, MOJISIPHOE CHSIHME, IPU 3TOM MEPEBOAUTH MPAKTHUYECKYIO 3a/lauy B Y4eOHYIO,
BBIJICJIATH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKN) (PU3HUECKUX SBICHUM;

® ONIMCHIBATh M3YYEHHbIE CBOMCTBA TeNl M (PU3MYECKHE SBIICHUS, HCNONb3ysd (pU3nveckue
BEJIMYMHBI (TEMIEpaTypa, BHYTPEHHSsI SHEPrus, KOJWYECTBO TEIUIOTHI, YZAEJbHas
TEIJIOEMKOCTh ~ BEUIECTBA, YJAElbHAs TEIUIOTA IUIABJIICHMS, YJAEJIbHAs TeEIUIoTa
napooOpa3oBaHus, yJelbHas TEIUIOTa CrOpaHUs TOIUIMBA, KOA(P(GUIUEHT MOJIE3HOTO
JICCTBHS TEIJIOBOM MAILMHBI, OTHOCUTEJIbHAS BIIAXKHOCTb BO3/YyXa, DJIEKTPUYECKUU
3apsl, CHJIa TOKAa, OJJIEKTPUYECKOE HAIpPsKEHUE, CONPOTUBIECHUE IIPOBOJIHHUKA,
yIIeJIbHOE COMPOTUBIIEHUE BEIIECTBA, pab0Ta U MOLIHOCTh 3JEKTPUUECKOTO TOKA), IpU



ONKMCAHUU TMPaBWIBHO TPAKTOBAaTh (DU3MUECKHI CMBICI HCIHOJb3YEeMbIX BEJIUYMH,
0003HauCHHSI M eIUHHIbI (PU3NUECKUX BEJIWYHMH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINE
JAHHYIO (U3UYECKYI0 BEIMYMHY C JPYITMMH BEIMYMHAMHU, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIHUNH;

® XapaKTepu30BaTh CBOWMCTBAa Tes, (U3NYECKUE SBJICHHUS W IPOLECCHI, HCIONb3YS
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUYECKON TEOpUH CTPOCHHs BEIIECTBa,
IOPUHLMII CYNEPHO3ULUM IoJIed (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs
3apsna, 3akoH OMa nais ydacTka Lenu, 3akoH J[xoyns—JleHuna, 3akoH cCOXpaHEHHUs
SHEPruu, MPU ITOM JaBaTh CIOBECHYIO (HOPMYIMPOBKY 3aKOHa M 3alKCHIBATh €ro
MaTeMaTUYECKOE BHIPAKEHUE;

© O0BSCHATH (PU3UYECKHE MTPOIIECCHI U CBOWCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTyalnuit
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH NPUYMHHO-CIEICTBEHHBIE CBSI3H,
CcTpouth OOBsicHEHHME M3 |—2 JOTHMYECKHMX MHIaroB € OMOpoil Ha 1-2 H3y4eHHBIX
CBOWCTBA (PU3NYECKUX SBICHUN, (PU3NUECKUX 3aKOHOB MIJIM 3aKOHOMEPHOCTEH;

epemath pacu€THble 3aJaud B 2—3 JEHCTBUS, WCIONB3Yysd 3aKOHbI U (OPMYIIBI,
CBSI3pIBAIOIIME (U3MYECKHE BEIWYMHBI: HAa OCHOBE aHalM3a YCIOBUS 3aJadu
3aMUChIBaTh KPAaTKOE YCJIOBUE, BBISBISITH HEIOCTATOK JAHHBIX AJIS PEHICHUS 3aauH,
BBIOHMpaTh 3aKOHBI 1 (OPMYIIBI, HEOOXOAUMBIE AJis €€ PEIIeHHUs, TPOBOIUTH PACUETHI U
CpaBHUBATh MOJIyYCHHOE 3HaUCHNE (PU3MUECKON BETMUUHBI C H3BECTHBIMH JAHHBIMU;

® pacro3HaBaTh IPOOJIEMbI, KOTOPbIE MOKHO PELINUTh MPU MOMOIIU (PU3NYECKUX METOJIOB,
UCIIOJIb3YSl OINKCAHUE MCCIIEJOBAHUS, BBLACIATH IPOBEPSEMOE IPENAIOJIOKEHHE,
OLICHMBATh MPaBUIIBHOCTh MOPSAKA POBEACHUS UCCIIEI0BAHMS, 1€1aTh BHIBOJIBI;

 [IPOBOJIUTH OIBITHI MO HAOTIOACHHUIO (PU3NYECKUX SIBICHUN WM (PU3NYECKUX CBOWCTB TEI
(KanmwIIsipHbIE  SIBJICHMSA, 3aBHUCHUMOCTH JIaBIICHHS BO3AyXa OT ero o00béMa,
TEeMIIEPATypPhl, CKOPOCTHU TMPOIIecCca OCTHIBAHUS U HarPEBaHUS MPU U3ITYYEHUU OT ILIBETa
W3NIydaronie  (MOrJIomaroIe) MOBEPXHOCTH, CKOPOCTb HCHApeHHs BOABI  OT
TEMIEPATypbl JKUIKOCTM U IUIOMIAAU €€ MOBEPXHOCTH, DJEKTpHU3alus Tel U
B3aMMOJEICTBUE DIIEKTPUYECKUX 3apsiOB, B3aUMOJEHCTBUE IOCTOSHHBIX MAarHUTOB,
BU3YyaJIU3al[Usl MarHUTHBIX 10JIEH MOCTOSIHHBIX MarHUTOB, J€MCTBUS MAarHUTHOTO MOJIS
Ha TPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOJBUTATENs
MOCTOSTHHOTO TOKa): (opMynupoBaTh NpOBEPsSEMbIE TMPEANOIOKEHU, COoOUpaTh
YCTAHOBKY M3 MPEUIOKEHHOI0  000pylOBaHMs, ONHUCHIBATH XOJ OIBITa U
(bopMyIHpOBaTH BHIBOBI;

® BBINIOJIHATh TPSIMbIE U3MEPEHMsI TEeMIepaTypbl, OTHOCUTEIbHOW BIIA)KHOCTHU BO3AYXa,
CHJIBI TOKa, HANpsDKEHUS C HUCIOJIb30BAHHMEM aHAJIOTOBBIX MPUOOPOB U JIATUUKOB
(¢u3NYeCKUX BENWYHH, CPaBHMBATh pE3yJIbTaThl W3MEpPEHUN C Y4€TOM 3aJaHHOI
a0COIOTHON MOTPEIIHOCTH;

® [IPOBOJIUTH MCCIIEJOBAHUE 3aBUCHUMOCTU OJHOU (DPU3NYECKON BETUYMHBI OT APYrou ¢
UCIIOJIb30BaHUEM MPSIMBIX U3MEpPEHUH (3aBUCUMOCTb CONPOTHUBIIEHUS NMPOBOJHUKA OT
€ro JUIMHBI, IUIOIAJU NONEPEUYHOI0 CEYEHUs U YAEIBHOIO COIPOTHUBIICHUS BELIECTBA
IIPOBOHMKA, CUJIBI TOKA, HIYLIETO Yepe3 MPOBOJHUK, OT HANPSKEHHSI HA IPOBOJIHUKE,
HCCJIEIOBAaHHUE TIOCJIEIOBATEIbHOTO U MapajuIeIbHOTO COEJUHEHHI MPOBOJIHUKOB):
IUTAHUPOBATh HCCIIEIOBaHNE, COOMPATh YCTAHOBKY U BBINOJHSITH M3MEPEHUS, CIeLys
NPEeUIOKEHHOMY TUIaHy, (PMKCUPOBATh Pe3ysbTaThl MOJYyYEHHON 3aBUCUMOCTH B BUJIE
TaOIUI U TpaUKOB, A€TaTh BBIBOABI 110 pe3yJIbTaTaM HCCIIeIOBAHHUS;



® [IPOBOJUTH KOCBEHHBbIE HU3MEpeHHs (U3nueckux BeNWYMH (yAelbHas TerI0EMKOCTh
BEIIECTBa, CONPOTUBJICHUE NMPOBOJHUKA, pa00OTa U MOIIHOCTh AJIEKTPUUYECKOIO TOKA):
IUIAHUPOBATh M3MEpPEHHs, COOHMpaTh OKCIEPHUMEHTAIBHYIO YCTaHOBKY, CIEAys
MPEAI0KEHHON UHCTPYKIIUU, U BBIYUCIIATH 3HAUCHUE BEITMUYUHBL;

ecoOMIOaTh MpaBWiIa TEXHUKU O€30MacHOCTH Npu pabore ¢ J1abOpaTOPHBIM
000pyI0BaHUEM;

® XapaKTepU30BaTh MPUHIIMIIBI JEHCTBHS U3yUYEHHBIX MPHUOOPOB U TEXHUUYECKUX YCTPOUCTB
C ONOpOM HAa MX ONUCAHMs (B TOM YHCJE: CUCTEMA OTOIUIEHHS JIOMOB, TUTPOMETP,
napoBas TypOMHa, aMIepMeTp, BOJIBTMETP, CYETYUK OJICKTPUUECKON DSHEpruu,
3JIEKTPOOCBETUTEbHBIE MPUOOPHI, HArpeBaTENIbHBIC AJIEKTPONPUOOPHI (IIPUMEPHI),
AIIEKTPUYECKUE MPENOXPAHUTENHN, SJIEKTPOMArHUT, 3JIEKTPOJBUTrATENb IOCTOSHHOIO
TOKA), HWCIONB3ysl 3HAHUS O CBOWCTBaX (DU3MYECKHUX SIBICHUH W HEOOXOIUMBIC
buznyeckue 3aKOHOMEPHOCTH;

® pacro3HaBaTh IMPOCTbIE TEXHUYECKUE YCTPOWCTBA W HU3MEPHUTENbHbIE NPUOOPHI IO
CXeMaM M CXEMaTHYHBIM PUCYHKaM (3KUIKOCTHBIA TEPMOMETp, TEPMOC, IICUXPOMETP,
TUTPOMETP, JBUIATEIb BHYTPEHHEIO CrOPAaHMsI, AJIEKTPOCKOII, PEOCTaT), COCTABIATH
CXEMBbI 3JIEKTPUUYECKUX LIETIEeH C MOCIEeN0BATENbHbIM U NapauIeIbHbIM COEIUHEHUEM
3JIEMEHTOB, pa3finyasi YCIOBHbIE 0003HAUEHUS JIEMEHTOB AIEKTPUUECKUX LIETICH;

®IPUBOJAUTH TMpUMEpPbl (HAXOAUTh HWHGOPMALMIO O TpUMEpax) MPAKTUYECKOTO
UCIONb30BaHUsl (DM3UYECKUX 3HAHWM B TOBCEAHEBHOM >KM3HHM [UIsl OOecredeHus
0e30macHOCTH TpuU OOpalieHHuH ¢ OpuOOpaMU M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMsI 370pOBbsi M COOJIIOJIEHHUS HOPM OSKOJOTMYECKOIO IOBEACHHS B
OKpYKarollei cpee;

® OCYIIECTBIIATH MOUCK MHPOpMAINK (U3NUIECKOro coaepkanus B VIHTepHeTe, HA OCHOBE
MMEIOIIMXCA 3HAHUN M MYTEM CPaBHEHUS JOTOJHUTEIBHBIX HMCTOYHHUKOB BBIICTSATH
uH(pOpMaIINIO, KOTOpas SBJISIETCS MPOTUBOPEUUBOI MITH MOXKET OBITh HEJJOCTOBEPHOIA;

® [ICTI0JIB30BATh MPH BBHINOJHEHUN YYEOHBIX 3aJaHHU HaydHO--TIOMYJSPHYIO JTUTEPaTypy
(buU3NYECKOTO COJEep)KaHUs, CIPABOYHBIE MaTepUalbl, pecypchl ceTu HHTepHer,
BJIaJIeTh MpHEMAMHU KOHCIEKTHPOBAHUSA TEKCTa, MpeoOpa3zoBaHUs HHPOpPMAIUN W3
OJIHOI 3HAKOBOW CHCTEMBI B APYTYIO;

®Co3/1aBaTh COOCTBEHHBIE THMCHMEHHBIE M KpaTKHUE YCTHBIE COOOIIeHUs, 00o0mas
uH(pOpMaIHI0O U3 HECKOJbKUX HCTOYHUKOB (PU3UUYECKOTO COJEP)KAHHS, B TOM YHCIIE
nyOMMYHO  TPENCTaBISITH  PE3yabTaThl MPOEKTHOW WM  HCCIEN0BATEIhCKOMN
JESTENIbHOCTH, TP 3TOM TPaAaMOTHO UCIOJB30BaTh M3YYCHHBIN MOHATHIHBIN ammapar
Kypca (U3HKH, COMPOBOXKIATh BRICTYIUICHUE MPE3EHTAIUEH;

eMpU BBHINOJHEHUHU YYEOHBIX TPOEKTOB U HCCIEAOBaHUN (PU3NUECKHX TMPOIECCOB
pacnpenenatb 0043aHHOCTH B TPYIIE B COOTBETCTBUU C IOCTAaBJICHHBIMH 3a/ladyaMH,
CICIUTHh 3a BBITOJIHCHHEM IUTaHA JEUCTBUH W KOPPEKTHUPOBATh €ro, aJeKBATHO
OIICHUBATh  COOCTBEHHBIM BKJaJd B  JEATENBHOCTh  TPYIIBI,  BBICTPaWBaTh
KOMMYHHKATHBHOE B3aMMOJICHCTBHE, TPOSBIISi TOTOBHOCTh pa3pemaTh KOH(IUKTHI.

K xonny oOyuenus B 9 kJjacce mpeIMeTHbIE pe3yiabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI

oTpaxarb chOPMUPOBAHHOCTh Yy O0OYUYaIOIIUXCSI YMEHHI:

® IICIIOJIB30BATh TOHATHS: CHUCTeMa OTCY€éTa, MaTepuaigbHas TOYKa, TPACKTOPHS,
OTHOCHUTEIILHOCTh MEXaHWYECKOTO JBIKEHUS, nedopmarus (yrmpyras, miacTudeckasi),
TPEHHE, LEHTPOCTPEMUTENIBHOE YCKOPEHHME, HEBECOMOCTb M TEPErpy3KH, LEHTP
TSDKECTH, aOCONIOTHO TBEPAOE TENO, LIEHTP TSHKECTH TBEPIOrO Tela, paBHOBECHE,



MEXaHUYecKue KonebaHus M BOJHBI, 3BYK, HHOQPa3BYyK M  YyJIbTPa3BYK,
AJIEKTPOMArHUTHBIC BOJIHBI, IIKaja 3JEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTb U
JATbHO30PKOCTh, CIIEKTPHl HUCITYCKaHHsI M IOTJIOIICHUs, anbga-, Oera- U Tamma-
U3IIy4€HUs], U30TOIIBL, SIZICPHAsi SJHEPIEeTHKA,

epa3inyaTh SABJICHUsS (PaBHOMEPHOE M HEPABHOMEPHOE IPSIMOJIMHEHHOE JABHIKEHHE,
PABHOYCKOPEHHOE MPSIMOJIMHENHOE IBM)KEHHE, CBOOOIHOE MMAaJJCHUE TeJl, PABHOMEPHOE
JBUKEHHE 110 OKPY)KHOCTH, B3aUMOJCIHCTBUE TeJ, PEAKTUBHOE JBUXKECHHUE,
KoyiebaTenbHOe JBIKEHUE (3aTyXalollue W BBIHYXKACHHBIC KoJeOaHUs), pe30HaHC,
BOJIHOBOE€ JBW)KCHHE, OTPaXEHUE 3BYKa, MPSAMOJIMHEHHOE PACIPOCTPAHECHHE,
OTpa)kCHHE U IIPEIIOMIICHUE CBETA, II0JTHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3JI0KECHUE
0enoro cBera B CIEKTP M CJIOXEHHE CIHEKTPaJbHBIX I[BETOB, AMCIIEPCHUS CBETA,
€CTECTBEHHAsl PaJUOAKTUBHOCTh, BOZHUKHOBEHUE JMHEMUYATOr0 CHEKTpa WU3JIy4EHUs)
II0 ONHCAaHUI0 UX XaPaKTEPHBIX CBOWCTB M HAa OCHOBE OIIBITOB, JEMOHCTPHUPYIOIINUX
JaHHOE (hprU3HUYEeCKOe SIBICHUE;

® pacro3HaBaTh MPOSIBICHUE U3YYEHHBIX (PU3NYECKUX SIBJICHUH B OKpYyKalomeMm mupe (B
TOM yHclie (U3NYECKUE SBJICHUS B MPUPOJAE: MPUIUBBL U OTJIUBBI, JBI)KEHUE IJIAaHET
ConHeyHOU cucTeMBl, PEaKTUBHOE JIBUKEHHE JKUBBIX OPraHU3MOB, BOCIIPUSATHE 3BYKOB
JKUBOTHBIMH, 3EMJICTPSICEHUE, CEMCMUYECKHME BOJHBI, ILyHaMH, 3XO, IL[BETa Tell,
ONTUYECKHE  SBJIECHUS B  INpUpPOJAE, OUOJOrMYecKoe  JEeWCTBUE  BHJIUMOTO,
yIAbTPa(uOIETOBOrO U PEHTICHOBCKOIO H3JIY4YE€HUH, €CTECTBEHHBIH paJlOaKTUBHBIN
(OH, KOCMHMYECKHME JIy4H, paAUOAKTUBHOE MW3JIyY€HUE MPUPOIHBIX MHUHEPAJIOB,
JeICTBUE paJiMOaKTUBHBIX U3Yy4EHUM HAa OPraHU3M 4eJOBeKa), IpU 3TOM MEPEBOIUTH
NPAaKTUYECKYIO 3aJauyy B y4eOHYIO, BBIICNIATh CYLIECTBEHHbIE CBOMCTBa (IIPU3HAKH)
(bu3nUecKuX SBICHUIA;

® OTIMCHIBATh M3yYCHHBIC CBOWMCTBA TEN W (PU3UYECKUE SIBICHUS, UCTIONB3YS (PU3UIECKUE
BEJIMYMHBI (CPEAHsIsI U MTHOBEHHAs CKOPOCTb Tella NMPH HEPaBHOMEPHOM JIBUXKEHHUHU,
YCKOPEHHE, MEepEMEIIEHNE, NIyTh, YIJIOBas CKOPOCTb, CWJIA TPEHUS, CHJIA YIPYTOCTH,
CUJIa TSKECTH, YCKOPEHHE CBOOOHOrO MaJCHMsI, BEC Tejla, UMITYJIbC Teja, UMIYJIbC
CHJIBI, MEXaHMYECKasi paboTa U MOIIHOCTh, MOTEHIIHAIbHASL SHEPTHs TeNa, MOAHITOTO
HaJl IOBEPXHOCTBIO 3€MJIM, MIOTEHINAJIbHAS DHEPIUs CKAaTOW NPY)KUHBI, KHHETHYECKast
SHEprusi, MOJHasi MEXaHW4yecKas SHEeprus, NepuojJ M YacToTa KoJeOaHW, UIMHA
BOJIHBI, TPOMKOCTb 3BYKa M BBICOTA TOHA, CKOPOCThb CBETA, MOKA3aTENb IPEIOMIICHUS
cpezbl), PU ONUCAaHUM NPABHIBHO TPAKTOBaTh (PU3MYECKHH CMBICT HCHOIb3yEeMBIX
BEJIMYMH, OOO3HAYEHUS M €IUHULBI (PU3NYECKHX BEJIUYMH, HAXOIMUTh (OPMYIIBI,
CBS3BIBAIOLIME JaHHYIO (U3MYECKYIO0 BEJIUYMHY C JPYTUMH BEIMYWHAMHU, CTPOUTh
rpaduKu U3y4yeHHBIX 3aBUCUMOCTEN (PU3HUECKUX BEJINYMH;

® XapaKTepu30BaTh CBOMCTBA Teld, (PU3MUECKUE SIBICHUS U MPOLECCHl, UCTONb3Yys 3aKOH
COXpaHEHUs PHEPIHH, 3aKOH BCEMHUPHOIO TATOTEHHUS, MPUHIUI CYNEPHO3ULMN CHII,
IIPUHIIAII OTHOCUTENBHOCTH ["anuies, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUs UMITYJIbCA,
3aKOHBl OTPaXEHMsSI M TIPEJIOMIIEHHSI CBETA, 3aKOHBl COXPAHEHHUs 3apsJ0BOr0 H
MacCcoOBOTO YHCEN TMpPH SAEPHBIX peakuusX, MpH ITOM JaBaTb CIOBECHYIO
(bopMyIHMPOBKY 3aKOHA U 3alKMChIBaTh €70 MaTEMaTHUYECKOE BhIPAKEHHE;

© 00BSCHATDH (PU3NYECKHE MPOIIECCHl U CBOWCTBA TE€J, B TOM YHCJIE U B KOHTEKCTE CUTYyallui
MIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH IPUYUHHO--CIIEICTBEHHBIE CBSI3H,
CTpoUTh OOBsICHEHHWE M3 2—3 JIOTMYECKHX WIaroB € OMOpoil Ha 2-3 H3y4EeHHBIX
CBOMCTBA (PU3NUECKUX SBICHUN, PU3MUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;



e pemaTh pacu€THBIC 3a/1aud (OMHUPAIOIIMECS HA CUCTEMY M3 2—3 yYpaBHEHHI), UCTIOIb3YS
3aKOHBl M (DOpMyJIbl, CBSI3BIBAOLIME (PU3MUYECKHE BEJIMYMHBI: HAa OCHOBE aHaIM3a
YCIIOBHUS 3a/laud 3alUChiBaTh KPATKOE YCJIOBHE, BBIABIATH HEIOCTAIOIINE WU
U30BITOYHBIE JTAaHHBIC, BHIOMPATh 3aKOHBI U (POPMYIIBI, HEOOXOAUMBIC AJISI PELICHUS,
OPOBOJIUTH PAaCUY€Thl U OLICHWBAaTh PEATUCTUYHOCTh IIOJIYYEHHOTO 3HAYEHUs
(bu3n4eCcKOil BETUUNHBL;

® pacro3HaBaTh NpoOJIEMbl, KOTOPhIE MOXHO PEIIUTH MPU MOMOIIH (PU3HMYECKHX METOJIOB,
UCMONb3Yysl OIMCAaHHWE MCCIEOBAHUSA, BBIJCIATh IPOBEPSIEMOE IPENIOJIOKEHHUE,
OLICHUBATh MPABUIBHOCTh MOPSAKA HPOBENCHUS HCCIEAOBAaHUS, IeNaTh BBIBOJHI,
UHTEPIPETHPOBATH PE3YNIbTAThl HAOIIOIEHUH U OIBITOB;

® [IPOBOJIUTH OIBITHI 110 HAOJIIOJCHUIO (PU3HUECKUX SBICHUN UM (PU3MUECKUX CBOMCTB Tell
(u3ydyenue BTOpOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHHS PHEPIrUH, 3aBUCHMOCTD
nepuoJia KojaebaHuil NpyKMHHOTO MasTHUKA OT MaccChl rpy3a U KECTKOCTHU IPYKUHBI U
HE3aBUCUMOCTb OT aMIUIUTYAbI MAJIbIX KOJIeOaHUH, IPSIMOJIMHEIHOE pacpoCTpaHeHue
CBETa, DPAa3JIOKEHHE OEJIOrT0 CBETa B CHEKTP, M3YyYCHHE CBOMCTB H300pakeHUS B
IUIOCKOM 3€pKajle M CBOWCTB W300paKeHHsI MpeaMera B CcoOMparomiel JIMH3e,
HaOJIOIGHUE CIUIOUIHBIX M JIMHEWYaThIX CIIEKTPOB HU3IYYEHHUs): CaMOCTOSTEIbHO
coOMpaTh YCTaHOBKY U3 N30BITOYHOIO HaOopa 000pyL0BaHMs, ONMCHIBATH X0 ONbITAa U
€ro pe3yabTaThl, (POPMYIHUPOBATH BHIBOIBI;

® [IPOBOJIUTH TPH HEOOXOAMMOCTH CEpPHUI0 TPSAMBIX H3MEPEHHH, ONpEeHeNsisi CpenHee
3HaYCHHE H3MepsSeMOl BEeNWYMHBI ((POKYCHOE pacCTOSHHE COOMPAIOUICH JIMH3HI),
000CHOBBIBAThH BBIOOP CII0C00a M3MEpeHUs (M3MEPUTEITHHOTO TPHOOpPa);

® [IPOBOJIUTh HCCIIEIOBAaHUE 3aBUCUMOCTEH (DU3MYECKMX BEIMYMH C HCIOJIb30BAHUEM
OpSAMBIX M3MEpPEHUH (3aBUCUMOCTb IyTH OT BPEMEHU IIPU PaBHOYCKOPECHHOM
JBIDKEHUM 0e3 HadalbHOM CKOpOCTH, Hepuoja KoiebaHud MaTreMaTH4ecKoro
MasTHUKA OT JUIMHBI HUTH, 3aBUCHMOCTH yTJla OTPA)KCHHUs CBETa OT yria MaJeHUs U
yIi1a MPeIOMIICHHsI OT yIJia MajeHus): TUIAHUPOBATh MCCIIEOBAHUE, CAMOCTOSTEILHO
coOMpaTh YCTaHOBKY, (HUKCHUpOBAaTh pe3yiabTaTbl IOJYYEHHOW 3aBHCUMOCTH
¢u3nUecKux BEIWYMH B BHJIE TAOMUI] U rpaduKoB, AeiaTh BBIBOJABI MO PE3ylbTaTaM
UCCIIE/IOBAHMS,

® [IPOBOJINTh KOCBEHHBIE M3MEpeHUs (U3NYECKUX BEIMYMH (CPEmHsss CKOPOCTh U
YCKOpEHHUE Teja MPHU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOIHOTO ITaJICHHS,
KECTKOCTh TPYKUHBI, KOXPPUIMEHT TPEHUS CKOJBXKEHHs, MeXaHudeckas paboTta u
MOIIHOCTb, 4YacToTa M TMepHoj KojeOaHWi MaTeMaTH4YeCKOro M MPYKUHHOTO
MasTHUKOB, ONTHYECKas CWiIa COOMparomied JIMH3bI, pPaJUOAKTUBHBIA  (OH):
IUTAHUPOBATh M3MEPEHUs, COOMPATh HKCIEPUMEHTAIBHYIO YCTAaHOBKY W BBINIOJIHATH
U3MEpeHUsi, CIeays MPEeAIOKEHHON MHCTPYKIMH, BBIYHCISATh 3HAYCHHUE BETMYUHBI U
aHAJTM3UPOBATh IOJIyYEHHBIE pE3yJlbTaThl C Y4ETOM 3aJlaHHOM MOTPEIIHOCTH
U3MEPEHHUI;

ecoOMIOaTh MpaBWJIa TEXHUKU O€30MacHOCTH TNpu paboTre ¢ J1abOpaTOPHBIM
o0opynoBaHueM;

® pa3IM4aTh OCHOBHBIE MPU3HAKU H3YYCHHBIX (DU3UYECKUX MOJICICH: MaTepHalibHAs TOYKa,
abcomoTHO TBEPAOE TENo, TOYEUHBIH MCTOYHHMK CBETa, Jy4, TOHKas JIMH3a,
TUTaHETapHAasi MOJIENb aTOMA, HYKJIOHHASI MOJIENIb aTOMHOTO SIAPa;

® XapaKTepU30BaTh MPUHIIUIIEI IEHCTBHUS H3YYEHHBIX TIPUOOPOB U TEXHUYECKUX YCTPOUCTB
C Omopoil Ha WX ONHCcCaHWs (B TOM 4YHCIE: CHHIOMETP, IATYMKH TIOJOKEHUS,



paccTOosSHUS U YCKOPEHHUsI, paKeTa, 3X0JI0T, OYKU, IEPUCKOII, (poToanmapaT, ONTHIECKHE
CBETOBOJIbl, CIIEKTPOCKOI, JO3MMETp, KaMepa BuibcoHa), wncnosb3ys 3HaHUS O
CBOMCTBaX (PM3NYECKUX SIBICHUI U HEOOXOIUMBIE (PU3HUECKUE 3aKOHOMEPHOCTH;

® 1ICIIOJIb30BAaTh CXEMbl M CXEMaTUYHbIE PUCYHKHM H3YYEHHBIX TEXHHUYECKUX YCTPOWCTB,
U3MEPUTENIbHBIX MPUOOPOB M TEXHOJIOTMYECKUX MPOIECCOB MPHU PEIICHUU y4eOHO--
MPAKTUYECKHUX 3a/1a4, ONTUYECKUE CXEMbl ISl MOCTPOCHUS M300pakeHUN B IIOCKOM
3epKajie U coouparoiei JIuH3e;

®[IPUBOAMWTH TPHUMEPHl (HAXOOUTh HMH(POpPMAIMIO O TpUMEpax) MPAKTUYECKOTO
UCTIOJIb30BaHUS (PU3MUECKUX 3HAHWKA B TIOBCEJAHEBHOW KHM3HM sl OOecredeHus
0€30MaCHOCTH TpH OOpaIleHUH C NPUOOpPaMU U TEXHHYECKUMH YCTPOIHCTBaMH,
COXpaHEHHS 3J0pPOBbsi M COONIIOJIGHHWS HOPM SKOJOTHYECKOrO TIOBEACHHS B
OKpYKalolllei cpee;

® OCYILECTBIIATh TMOUCK uH(popMammu (u3ndeckoro coaepxanus B HHTepHere,
CaMOCTOSITENIbHO (DOPMYJIHPYsI MOMCKOBBIA 3ampoCc, HAXOJUTh MYTU OINpeAeTeHUs
JIOCTOBEPHOCTH TIOJYYeHHOW WH(GOpPMAIlMM HAa OCHOBE WMEIONIUXCS 3HAaHUU W
JIOTIOJTHUTEIbHBIX HCTOYHUKOB;

® [ICII0JIB30BATh MPHU BBHIMOJHEHUN YYeOHBIX 3aJaHUi HAay4YHO--TIONYJSPHYIO JTUTEPATypy
(bu3MYECKOro CoJep)KaHus, CIPABOYHBIE MaTepUalbl, pecypchl ceTtu HHTepHer,
BJIa/IeTh MpHUEMAMHU KOHCIEKTHPOBAHUSA TEKCTa, MpeoOpa3oBaHUs HHPOpPMAIUU U3
OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

® c03/1aBaTh COOCTBEHHBIC MUCHMEHHBIC M YCTHBIE COOOIICHUS Ha OCHOBE MH(OpMAIUH U3
HECKOJIbKUX HCTOYHUKOB (PU3UYECKOTO COJAEp)KAHUSA, NyOIMYHO IPENCTaBIATh
pe3ysIbTaThl IPOEKTHOM WIJIM MCCIIEI0BAaTENbCKON IEATEIbHOCTH, TP 3TOM IPAMOTHO
UCIIONIb30BAaTh M3YYCHHBIM MOHATUHHBINA ammapar H3y4aeMmoro paszziena (U3NKA U
COMPOBOXKAATh BBICTYIUICHHE Tpe3eHTalueld ¢ y4y€TOM OCOOCHHOCTEH ayIuTopuu
CBEPCTHHUKOB.



TEMATHYECKOE INTAHUPOBAHHUE
7 KUIIACC

KoanuecTB DJIeKTPOHHbIE Buanl
Ne HanmenoBanue
0 4YacoB (undposbie) NeATEJLHOCTH.
oOpa3oBaTe/ibHbIE XapakTepucTuka
pecypchl BH/I0B

ACATEJIBbHOCTH.

n/ pa3aesioB U TeM
1| NMPOrpaMMabl Bcero

Paznen 1. ®u3uka v €€ poJib B MO3HAHUU OKPYKAKIIEr0 MUPa

becena,
OpUEHTHUPYIOIIA
g Ha
MIPUMEHEHUE
(U3UIECKUX
3HAHUU 11
penieHus 3aaa4y
B o0J1acTu
OKpYKaroleun
cpenpl,
IJIAHUPOBAHUS
MOCTYIIKOB 1
OLICHKH UX
BO3MOJKHBIX
IMOCJICICTBUI
A
OKpY’Karoleu
bubanorexka HOK CpEBbL.

2 https://m.edsoo.ru/7f4161  BbliBicHHE
HpUpoae 94 paznmnuui

MEXTY
buznYeCKUMU 1
XUMHYECKHUMU
MpeBpaIICHUSIM
H.
Pacno3naBanue
u
KIaccupuKanus
(bU3UIECKUX
SIBJICHUI:
MEXaHHYECKHX,
TEIUIOBBIX,
INEKTPUUYECKUX,

11 ®du3uka - HayKa 0

MArHUTHBIX U
CBETOBBIX.
HaOmronenue u

OIIMCaHHEC
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(bu3HUECKUX SBICHUH

1.2

1.3

dusznueckue
BEJIUYNHBI

EcrecTtBeHHOHAaY4YHBI
M MeTOoJI ITO3HAaHUS

bu6mmoteka [IOK
https://m.edsoo.ru/7f4161
94

bu6nuoreka [IOK
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TBopueckas paboTa,
HarpaBJICHHAs HA
BOCIIPUSATHE
JCTETUYECKUX KaueCTB
¢busnyeckoit HayKu: eé
TrapMOHHUYHOI'O
MOCTPOCHHS,
CTPOTOCTH, TOUYHOCTH,
JTAKOHUYHOCTH.

OnpeneneHue 1eHbl
JICJICHUS TITKAJTBI
HM3MEpPUTEIBHOTO
npudopa.

N3mepenune nuHeRHBIX
pa3MepoB Tel U
MIPOMEXKYTKOB
BPEMEHHU C Y4ETOM
MOrPEITHOCTEH.
N3mepenne o6bEma
KHUJKOCTU U TBEPIOTO
Tena.

H3mepenue
TEMIIEPATyPhI IPU
TIOMOIIH JKUIKOCTHOTO
TEPMOMETpA U
naTyrKa
TEeMITepaTypHhI.
Brinosinenue
TBOPUYECKUX 3aJaHUIA
TI0 TIOMCKY CIIOCOO0B
M3MEpEHUST HEKOTOPBIX
(dbuznyecKkux
XapaKTePUCTHK,
HarpuMep, pa3MepoB
MaJblX OOBEKTOB
(Bomoc, mpoBOJIOKA),
yIanéHHbIX 00bEKTOB,
OOJBIINX PACCTOSHHUIA,
MaJbIX | T/I.

BriaBmkenne THIIOTES,
OOBSICHSIIOIINX
MIPOCTHIC SIBIICHUS,
HaIpumMep:

— Touemy
OCTaHAaBJIMBAETCS
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Hroro no pasaeny

6

JBUKYIIIEECS 110
TOPU30HTAIIBHOM
MMOBEPXHOCTHU TEJO;
— [I0YeMY B KapKYIO
IOro/1y B CBETJION
OJICK]I€ MPOXJIaTHEH,
4eM B TEMHOM.
[Ipennoxenue
CIOCOOOB MTPOBEPKH
TUIOTE3.
IIpoBencHue
HCCIIeI0OBaHUS 10
MpOBEpKe KaKOK-Tn00
TUIOTE3bI.
[Toctpoenue

MPOCTEUIIINX
MOZeIIen
(bu3nUecKuX SIBICHUN
(B BUI€ PUCYHKOB
WJIM CXEM), HallpUMep
najieHue MpeMeTa;
MPSMOJIMHENHOE
pacnpocTpaHeHue
CBETA .

OO6cyxnenue
00LIECTBEHHO-
3HAUYUMBIX U
THUYECKUX TpoOIeM,
CBSI3aHHBIX C
MPAKTUYECKUM
MpPUMEHEHHEM
JOCTUXKEHUHN (PU3UKH.

Paznes 2. [leppoHayaibHbIe CBeIeHUSI O CTPOEHHUH BellecTBa

2.1

CtpoeHue BelecTa

bu6nuoreka [IOK
1 https://m.edsoo.ru/7f4161

94

HabGmronenue u
WHTEPIIPETAIHS
OIIBITOB,
CBUICTEIHCTBYIOIINX
00 aTOMHO-
MOJICKYJISIPHOM
CTPOCHUH BEIEeCTBA!
OIIBITEL C
pacTBOpeHUEM
pa3IUYHBIX BEIICCTB B
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2.2

JIBrxeHue u
B3aUMOJICHCTBUE
YaCTUL| BELIECTBA

bubmmoreka [IOK
https://m.edsoo.ru/7f4161

94

BOJIE.
OrueHka pa3MepoB

aTOMOB U MOJIEKYJI C
HCIOJIb30BaHUEM
¢dororpaduii,
MOJIYYEeHHBIX Ha
ATOMHOM CHJIOBOM
Mukpockorne (ACM)
— maboparopHas
pabora 1o Teme:
«Ouenka

JiaMeTpa aTomMa
METOAO0M PSIOB (C
WCTIOJIb30BAHUEM

bororpadumii)».
Onpenenenue

pa3MepoB MaJbIX Tel

becena,
HaIpaBJICHHAs Ha
(dhopmupoBaHue
LIEHHOCTHOTI'O
OTHOIIIEHUS K
JIOCTHIKEHHSIM
POCCUICKUX YUEHBIX
(U3MKOB.
Habmoaenue u
00BsACHEHHE

OpOYHOBCKOTO
ABHUKCHUS U ABJICHUS

auddy3un.
IIpoBenenue u

00BSCHEHHE OITBITOB
10 HAOJIFOIEHUIO
TEIJI0OBOrO
pacIIupeHus Ta30B.
[IpoBenenue u

00BSICHEHUE ONBITOB
10 0OHAPYKEHUIO
CHJI MOJICKYJISIPHOTO
MPUTSDKEHUS U
OTTAJIKUBAHUS
[IpakTrkym,
HanpaBJIECHHbIA HA
¢dopmupoBaHue
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pa3BUTHUS HAY4YHOU
110003HATEIILHOCTH,
HHTEpeca K
HCCIIEI0BATEIbCKON
JESATEIBHOCTH.

2.3

ArperatHble
COCTOSIHUS BEIlIECTBa

bu6mmoteka [IOK
https://m.edsoo.ru/7f4161

94

Onucanue (¢
HCIIOIb30BaHUEM
MPOCTBIX MOJIETICH)
OCHOBHBIX Pa3IN4Hi B
CTPOCHUHU Ta30B,
KUJKOCTEH U TBEPIBIX
TElL.
OOBsicHEHNE MaJIOKH
C)KMAaeMOCTH
KUJKOCTEH U TBEPIBIX
TeN, 00NBIION
C)KMMAaeMOCTH T'a30B.
O0BsacHeHne
coxpaHeHus Gpopmbl
TBEPIBIX TEI U
TEKYy4eCTH KHUJIKOCTH.
[IpoBenenue onpITOB,
JIOKA3bIBAIOIINX, YTO B
TBEPAOM COCTOSTHUU
BOJIbI YaCTHULIBI
HaxOJSITCS B CPEIHEM
Janplie Ipyr OT Apyra
(TJIOTHOCTH MEHBILIE),
YeM B KHJIKOM.
YcranosneHnne
B3aUMOCBSI3U MEXKTY
0COOCHHOCTSAMU
arperaTHbIX
COCTOSIHUM BOJIBI U
CyILIECTBOBAaHUEM
BOJHBIX OPTaHU3MOB

(MC — 6uomnorus,
reorpadus)
B3aunmonposepka,
HaIpaBJICHHAS Ha
dhopmupoBanme
HaBbIKa pedrekcun,
MIPU3HAHUS CBOETO
MpaBa Ha OIIMUOKY U
TaKOTOo K€ MpaBa y
JPYTOTO YeJIOBEKa.
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Hroro no paszneny 5

Pa3znen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl

HUccnenosanue
PaBHOMEPHOTO
JIBUKEHUA,
OTpeJIeIICHUE ero
MIPU3HAKOB.
Habmonenue
HEPaBHOMEPHOTO
IBIDKEHUSA U
OTIpEJICIICHUE €TO
OTJIMYHMH OT
PaBHOMEPHOTO
IBIDKEHUS.
Onpenenenue
CKOPOCTH
PaBHOMEPHOTO
JBUKEHMS (LIaprKa B
JKHIKOCTH, MOJEIIH
AIEKTPUIECKOTO
ABTOMOOWJIS U T.1I.).
Ompenenenue cpeaHeit

Mexanuueckoe bubmuorexa HOK CKOPOCTH CKOJIbXKCHUS

A https://m. .ru/7f4161
3 - 3 ttps://m.eds00.1u/7f4161 | Gpycka mn mapuka

94 110 HAKJIOHHOH
IIOCKOCTH
Pemenne 3amad Ha
ONpEAEIICHUE ITyTH,
CKOpPOCTH U BPEMEHHU
PaBHOMEPHOTO
JIBHKCHUS.

AHanus rpadpukoB

3aBUCUMOCTH TTyTH U
CKOPOCTH OT
BPEMEHU .

becena,
HarpaBJIeHHAs Ha
dhopmupoBanue
IIEHHOCTHOTO
OTHOIIIEHUS K
JOCTHKCHHSM
POCCUMCKUX yUEHBIX
(hU3HKOB.

bubmiorexa [IOK OO6BbsicHEHHE U
5 https://m.eds00.ru/7f4161 = nporuosuposanue
94 SIBIICHUM,

Huepmus, macca,
3.2 P

IIJIOTHOCTDH
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Cuna. Bunbl cun bubmuorexa [JOK

00yCITOBJICHHBIX
WHEPIIMEHN, HalpUMep,
YTO MIPOUCXOIUT MIPH
TOPMOKEHUH WJTH
pPE3KOM MaHEeBpe
ABTOMOOMJISA, TTOYEMY
HEBO3MOIKHO
MI'HOBEHHO
MIPEKPATUTD JBUKCHHE
Ha BEJIOCHUIIEIE HIIU
caMOKaTe U T. [I.
[IpoBenenue u ananus
OIIBITOB,
JEMOHCTPUPYIOIITUX
HW3MEHEHUE CKOPOCTH
JIBIKEHUS Tena B
pe3yJibTaTe ACHCTBUS
Ha HEro JAPYyrux Tel.
Pemenne 3amad Ha
OTpeJIeJICHUE MACCHI
Tena, ero oobéMa u
IUIOTHOCTH.

IIpoBenenue u ananus
OIIBITOB,

JEMOHCTPUPYIOIIUX
3aBUCHMOCTh
W3MEHEHHUS CKOPOCTH
TEeJa OT €r0 MacChl IPU
B3aMMOJICHCTBHUH TeIl.
H3mepenne macchl
TeNa pa3InuyHbIMH
croco0amu.
Onpenenenue

IUIOTHOCTH Tela B
pe3yiabTaTe
HU3MEPEHUS €r0
Macchl 1 00BéMa .
[IpakTrkym,
HaNnpaBJIECHHbIA HA
dhopmupoBanme
Pa3BUTHUSI HAYYHOH
110003HATEIILHOCTH,
HHTEpeca K
HUCCIEN0BATENHLCKON
T TEIIbHOCTH.

N3yuenue
B3aMMOJECHCTBHUS KaK
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MIPUYUHBI U3MEHCHHUS
CKOPOCTH T€Jia WU €ro
nedopmarum.
Onucanue peaibHbIX
CUTYyalHil
B3aMMOJCHCTBHS TEJI C
TOMOIIBIO MOJICIICH, B
KOTOPBIX BBOJAUTCS
TIOHSATHE U
H300paKeHUE CUJIBL.
N3yuenue cumbl
YIIPYTOCTH.
HccnenoBanue
3aBUCHUMOCTH CHJIBI
YOPYroCTH OT
YITTUHEHUS
PE3MHOBOIO LIHYpa
WJIH TIPY>KUHBI (C
IIOCTPOEHHUEM
rpaduka).
AHaNM3 NpaKTUIECKUX
CUTYaIui, B KOTOPBIX
MIPOSIBIAETCS ACUCTBUE
CHWJIBI YIIPYTOCTH
(ynpyrocts msua,
KPOCCOBOK, BETOK
JepeBa u Jp.).
AHanu3 cuTyauuu,
CBSI3aHHBIX C
SIBJICHUEM TATOTEHUS.
OObsicHeHue
OpOUTANBEHOTO
JBIKEHUSI TIAHET C
WCIIOIb30BAHUEM
SIBJICHUS TATOTCHUS U
3aKOHA UHEPIIUH.
N3mepenue Beca Tena
C TIOMOILIBIO
JTMHAMOMETpA.
O60cHOBaHME 3TOTO
crioco0a U3MEpEeHHMsL.
AHanu3 u
MOJIETTUPOBaHUE
SIBJICHUSI HEBECOMOCTH.
OKCIEPUMEHTAIBHOE
MOJIy4eHUe TpaBuiia
CJIOKEHHUS CUJI,
HaIpaBJIEHHBIX BJOJb
OJIHOM IIPSIMOA.
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Onpenenenue
BEJINYMHBI
PaBHOJEHCTBYIOLIEH
CUII.

H3yuenue cumbl
TPEHUS CKOJIBXKEHUS U
CHUJIBI TPEHUS TTOKOSI.
HUccnenosanue
3aBUCUMOCTH CHJIbI
TPEHUs OT CHUJIbI
JIaBJICHUS U CBOMCTB

TPYIIUXCS
IIOBEPXHOCTEH.
Ananmuz

MPAKTUYECKHUX
CUTYaluH, B KOTOPBIX
MIPOSIBIIICTCS
JICHCTBUE CUJIbI
TpEHUs,
HCTIONB3YIOTCA
crocoOsbI e€
YMEHbILICHUS WIH
yBEJIUYCHUS
(kxaTaHue Ha JbDKAX,
KOHBKaX,
TOPMOKCHUE
aBTOMOOMII,
HCTIOIb30BaHNE
TTO/IITUITHUKOB,
TJIaBaHUE BOJIHBIX
KUBOTHBIX U JP.).
Pemenue 3anau ¢
HCIOJIb30BaHUEM
dbopmyn s pacuéra
CWJIBI TSDKECTH, CHITBI
YOPYTOCTH, CHUIIBI
TPECHHUS
Kondepennus,
(bopmupyromas
WHTEPEC K UCTOPUU U
COBPEMEHHOMY
COCTOSIHHIO
pOCCHIICKON
(bu3nueckoil HayKu.
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Pa3nen 4. /laBieHue TBEPABIX TeJl, :KUAKOCTEH U ra3oB

41

4.2

JlaBreHue.
Ilepenaya naBnenus
TBEPIABIMH TEIAMH,
JKUAKOCTSIMH U
razamu

I[aBJ'IeHI/Ie KHUAKOCTHU

bu6mmoteka [IOK
https://m.edsoo.ru/7f4161
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bu6nuoreka [IOK
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AHanu3 u 00bICHEHNE
OIILITOB U
MPAKTUYECKUX
CUTyalui, B KOTOPBIX
MPOSIBIISIETCS CUJIA
JIaBJICHHSL.
O06ocHoBaHue
CII0c000B
YMEHBIICHUS U
YBEJIUUYCHUS
naiieHus. 3yuenue
3aBHUCHMOCTH
JIaBJICHUS Ta3a
OT 00BEMa U
TEeMIIepaTyphI.
N3yuenue
0COOCHHOCTEH
repeiayn JaBJICHUS
TBEPABIMH TEJIAMH,
JKUJKOCTSIMH U
razamu. O0OoCHOBaHHE
PEe3yAbTaTOB OIBITOB
0COOCHHOCTSMU
CTPOCHHS BEIIECTBA B
TBEPIOM, KUIKOM U
razoo0pa3sHOM
COCTOSIHUSIX.
DKCIEPUMEHTAIBHOE
JIOKa3aTeJIbCTBO
3akoHa ITackans.
Pemenne 3amad Ha
pacy€T naBieHUS
TBEPJOrO TeJIA .
Kondepennus,

¢dopmupyromas
UHTEpEC K UCTOPUU U
COBPEMEHHOMY
COCTOSTHUIO
pOCCHIICKON
(bu3nueckoil HayKu.

HccnenoBanue
3aBUCUMOCTH
ABJIEHUS JKUIKOCTH



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

ATtmochepHoe bubnmoreka [IOK

OT TIIyOHHBI
MOTPY>KCHHS 1
IJIOTHOCTH KUJKOCTH.
HaOmronenue n
00BsICHEHHE
THAPOCTATHIECKOTO
rapajokca Ha OCHOBE
3akoHa Ilackas.
N3yuenne
COOOIIAOIIIUXCS
COCY/IOB.
Pemrenue 3agaq Ha
pacyér naBJICHUS
JKHIKOCTH.
OOBbsicHEHNE
MIPUHIIKTIA JEHCTBUS
THIPaBIHYECKOTO
npecca,
ITHEBMATHYECKUX
MaIlIiH.

Ananus u

00BSACHCHHE
MPAKTUYECKUX
CUTyaLuil,
JEMOHCTPUPYIOLIUX
MPOSIBJIICHUE
JIaBJICHHS KUIKOCTH
u 3akoHa [Tackamns,
HarpuMep MpoIeccoB
B OpraHu3Me Mpu
TyOOKOBOJTHOM
HBIPSTHUN
Brinmonnenue
MPOEKTA,
HaIpaBJIEHHOTO Ha
CTpPEMIICHHE
aHAIM3UPOBAThH U
BBISIBJISTE
B3aHUMOCBSI3H
MIPUPO/bI, 00IIECTBA
M DKOHOMHKH, B TOM
YHCIIE C
HCIIO0JIb30BaHHUEM
(bu3MUECKUX 3HAHUM.

OKCIEPUMEHTAIBHOE
oOHapyKeHHe




JaBJICHUE

https://m.edsoo.ru/7f4161
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aTMochepHOro
NaBJICHUs. AHaAIN3 U
00BSICHEHUE OMBITOB U
MPAKTHYECKUX
CUTYallUii, CBA3aHHbBIX
C IeHCTBUEM
aTMochepHOro
JIABIICHHUSL.
OObsicHeHHE
CYIICCTBOBAHHS
aTMocdepsl Ha 3emiie
Y HEKOTOPBIX
IUIAaHETaX WK €€
OTCYTCTBHS Ha JIPYTHX
ianerax u Jlyne.
OObsicHeHHE
W3MCHEHHUS TJIOTHOCTH
aTMOC(QepBbI C BBICOTOM
Y 3aBHCUMOCTH
aTMOC(EpPHOTO
JTABJICHUS OT BBICOTEHI.
Penenue 3amav Ha
pacuér atMocepHOro
JIaBIICHHUSI.

N3yuenne

YCTpOMCTBA
OGapomeTpa-aHepouaa

becena,
(dopmupyromas
UHTEpeC K
MIPAKTUYECKOMY
M3YYEHUIO
npodeccui,
CBSI3aHHBIX C
(U3HUKOH.

4.4

JlericTBHE KUIKOCTH
1 rasa Ha
MOTPYKEHHOE B HUX
TEIO

bu6mmoteka [IOK
https://m.edsoo.ru/7f4161
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DKCIEPUMEHTAIBHOE
oOHapyKeHHe
JEUCTBUS )KUJKOCTU U
rasa Ha Orpyk€HHoe
B HHX TEJO.
Onpenenenue
BBITAJIKHBAIOIIECH
CHUJIbI, IEVCTBYIOIIEH
HA TEJIO, OTPYXKEHHOE
B JKUJKOCTb.
[IpoBenenue u
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Hroro no pazneny

Pa3nea 5. PaGora m MOIIHOCTB. DHepIrus

00CYyKJIeHUE OMBITOB,

JEMOHCTPUPYIOIIUX
3aBUCUMOCTh

BBITAJIKUBAIOIIECH
CHUJIbI, IEVCTBYIOLLIEH
Ha TEeJIO B KUJIKOCTH,
oT 00BbEMa
MOrpy>kKEHHOM B
YKUJKOCTh YacTH TeJla
U OT IJIOTHOCTH
KHUJIKOCTH.
Ilposepka
Hezasucumocmu
sblmanKusarowel
cunvl, deticmeyroujetl
Ha meso 8 AHCUOKOCMU,
om maccul mena.
HccnenoBanue

3aBUCHMOCTH Beca
TENa B BOAE OT
00bEMa
MOTPYKEHHOMU B
KUJKOCTb YacTH
Tena.

Pemenmue 3ana4 Ha
IIPUMEHEHHE 3aKOHA
Apxumena 1 ycloBus
IJIaBaHMA Tell.
Konctpynpoanue

apeoMeTpa uin
KOHCTPYMPOBaHUE
JIOJIKU U
omnpezeieHue eé
TPY30MOABEMHOCTH
[IpakTrkym,
HanpaBJIECHHBIA HA
dhopmupoBanue
pa3BUTHUSI HAYUYHOH
T10003HATEIIEHOCTH,
HHTEpeca K
HCCIIEI0BATENBCKOU
NeSTeTLHOCTH.

5.1 Paborta 1 MOIITHOCTE

bu6mmoteka [IOK

3KCHepI/IMCHTaJIBHOC
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omnpeeneHue
MEXaHUYECKON PabOTHI
CHWJIBI TSDKECTH TpU
MaJCHUH TeJa U CUJIbL
TPEHHUSI IPU
pPaBHOMEPHOM
MepeMENICHUH Tella 1o
TOPHU30HTAIILHOU
MMOBEPXHOCTH.

Pacuér momHocTtH,
pa3BUBaeMOM IIpU
noaAbEME IO JIECTHUIIE.
Pemenue 3anau .

Hwnaror,
HaIlpaBJICHHBIN HA
dhopMHupoBaHHE
OILICHKHU CBOUX
JIEHCTBUM C y4€TOM
BIIUSTHUS HA
OKPY’KaIOIIYIO Cpeny,
BO3MOYKHBIX
TJ100aTbHBIX
MOCIECTBUM.

5.2

[Ipoctsie
MEXaHU3MBbI

bubmmoreka [IOK
https://m.edsoo.ru/7f4161
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Onpenenenue
BBIMTPBILIA B CUJIE
IIPOCTBIX MEXaHU3MOB
Ha IIpUMepe pplyara,
MIOJIBUJKHOTO U
HEMOJIBUYKHOTO
0JI0KOB, HAKJIOHHOM
IJIOCKOCTH.
Hccnenosanue
yCIIOBUSI paBHOBECUS
pplyara.
ObnapyxeHue
CBOMCTB IIPOCTBIX
MEXaHU3MOB B
pa3IMYHBIX
WHCTPYMEHTaxX U
MIPUCIIOCOOICHUSIX,
HCIOJIb3YEMBIX B OBITY
U TEXHUKE, a TAKXKE B
KUBBIX OpraHU3Max.
OKCepUMEHTAIIBHOE
JI0Ka3aTeNIbCTBO
paBeHcTBa paboT MpHU
MIPUMEHEHHUH MTPOCTHIX
MEXaHHU3MOB.
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5.3

Mexannueckas
SHEPrus

bu6nmoreka [IOK
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Onpenenenne KII
HaKJIOHHOM
IUIOCKOCTH.

Penrenue 3agad Ha
MIPUMEHEHUE MPaBUiIa
paBHOBECHS pblyara u
Ha pacuért KII[{
[IpakTukym no
peIIeHUIO0
MPaKTHYECKUX 3a/1a4
(B paMKax cembH,
o0pa3oBaTebHOMI
opraHu3aliu, ropoja,
Kpasi)
TEXHOJIOTHYCCKON B
COLIMAIbHOMN
HaIpaBJIEHHOCTH,
TpeOyIOIMIMX B TOM
yucie U PU3nIeCcKux
3HAHHH.

DKCIEPUMEHTAIILHOE
onpeAeseHue
H3MEHCHUS
KHHETHYECKON 1
OOTEHIHAIBHOMN
SHEPrUH TeJIa MPU €0
CKaTLIBAHHUH 10
HaKJIOHHOH
MJIOCKOCTH.
®opMynMpoBaHKE HA
OCHOBE HCCIIEOBaHUSA
3aKOHA COXPaHECHUS
MEXaHNJECKOH
SHEPIUH.
OO6cyxeHre rpaHul]
NIPUMEHUMOCTH 3aKOHA
COXPAHEHUS SHEPTUH.
Pemenue 3amau ¢

UCIIOJIb30BaHUEM
3aKOHA COXPaHEHHUS
SHEPTUH .
Koundepenuus,
(dopmupyromas
MHTEPEC K HCTOPUU U
COBPEMEHHOMY
COCTOSTHHIO
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pOCCUiiCKOM
(bu3nvYecKoil HayKH.

Hroro no pazueny 12
PesepBHoe Bpems 2
OBIIEE KOJIMYECTBO

YACOB I1O 68

I[TPOT'PAMME




8 KVIACC

Ne HaumenoBanue
n/ pa3aesioB u TeM
n NMPorpamMmbl

KoaunuecTtBO
4acoB

Bcero

DJIeKTpOHHbIe (LM (ppoBbIE)
o0pa3oBaTe/IbHbIEe pecypchl

Buasl
AeSITeIbHOCTH.
Xapakrepuctu
Ka BUJ0B
AeATeIbHOCTH.

Pasznen 1. Tens1oBbI€ ABJICHUS

11 Crtpoenue u CBOICTBa
' BEIIECTBA

bu6mmoteka [IOK
https://m.edsoo.ru/7f4181ce

Ha0mronenne u
WHTEPIIPETAIHS
OIIBITOB,
CBUJICTEIBCTBYIO
X 00 aTOMHO-
MOJICKYJISIPHOM
CTPOCHUH
BEILIECTBA: OIBITHI
C pacTBOpEHUEM
pa3IMYHBIX
BEIIECTB B BOJIE.
Pemenne 3amaq
10 OLIEHUBAHMIO
KOJINYECTBA
aTOMOB HJIN
MOJICKYIT B
enuHuIE 00BéMa
BEIIIECTBA.
AHanu3 Texcra
JIPEBHHX
aTOMHCTOB
(manpumep,
¢dparmenra
nosmel JIykpenus
«O npupoae
BeIEH») ¢
H3JI0’KEHUEM
000CHOBaHMI1
aTOMHOM
TUITOTE3hI
(cMBICIIOBOE
yreHue). OneHka
yOeIuTENbHOCTH
ITHUX
000CHOBaHUH.
OOnacHenue
OpOYHOBCKOTO
JIBHOKEHUS,
SIBJICHUS

muddy3uu u
pa3Inyui MeXny
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HUMH Ha OCHOBE
IMOJIOKECHUH
MOJIEKYJISIPHO-
KHHETHYCCKOM
TEOPHUH CTPOCHUS
BCIIIECTBA.
OObscHEHUE
OCHOBHBIX
pas3nuuuil B
CTPOCHUU ra3o0B,
JKUIKOCTEH U
TBEPJIBIX TEI C
HCIIOJIb30BaHUEM
IMOJIOKEHUH
MOJIEKYJISIPHO-
KHHETHYCCKOM
TEOPHUH CTPOCHUS
BCILIECTBA.
IIpoBenenue u
00BsICHEHHE
OIIBITOB,
JIEMOHCTPUPYOLL
WX KalWUISIpHbIE
SIBIICHUSA U
SIBJICHUE
CMa4ylBaHUS.
OObscHEHHUE
poiu
KaJUIIPHBIX
SIBJICHUM IS
MOCTYTIJICHUS
BOJIbl B OPTaHU3M
pacTeHui.
Hab6mronenue,
MPOBEACHUE U
00BsICHEHHE
OIIEITOB 110
HaOJII0ICHUIO
TEIJIOBOTO
pacIIMpeHust
ra3oB, JKHIKOCTEH
U TBEPABIX TEIL.
OOnacHenue
COXpaHEHUs
o0BbEMa TBEPABIX
TeJ, TeKy4eCTH
KHUJKOCTH (B TOM
YHCIIe, pa3HUIIbI B
TEKYUYECTH JJIS




1.2

TeroBbIe TPOLECCHI

bu6nuoreka [IOK

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

Pa3HBIX
KUIKOCTEN),
JIaBJICHHUS Ta3a.
[IpoBenenue
OIIBITOB,
JIEMOHCTPUPYIOII]
HUX 3aBUCHMOCTh
JTaBJICHUS
BO3J/lyXa OT €ro
00BEMa u
HarpeBaHus UIN
OXJIAKICHUS, 1
HUX OOBICHEHHE
Ha OCHOBE
aTOMHO-
MOJIEKYJIIPHOTO
YUCHHS.

Ananuz
MPaKTUYECKUX
CUTYaLIH,
CBSI3aHHBIX CO
CBOMCTBaMH
ra3oB, >KUIKOCTEH
1 TBEPJIBIX TEII .
Kondepenmus,

dbopMupyromas
MHTEpEC K
UCTOPUU U
COBPEMEHHOMY
COCTOSIHUIO
POCCUICKOMN
¢buznueckoi
HAYKH.

OO6ocHOBaHHE
TIPaBHIT
U3MEpEHUs
TEMIIEPATYPHI.
CpaBHeHue
Pa3TMIHBIX
CII0CO00B
HU3MEpEHUS
KAl
TEMIIEPATYPHI.
Habmronenue u
00BsACHECHHE
OIILITOB,
JIEMOHCTPHPYFOIIT
HX U3MEHEHHE
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BHYTPEHHEN
SHEPTUH TeJla B
pe3ynbTaTe
TeIIoTnepe1adu U
paboThI BHEITHUX
CHIJL.
HaOmoaeunue u
00BsICHEHHE
OIIBITOB,
o0cyXIeHne
MPAKTUYECKHUX
CUTYallHH,
JIEMOHCTPHUPYIOIIT
UX Pa3IMYHbIC
BHUIbI
TeIUIOTNEpEeIavuu:
TEIIONPOBOTHOCT
b, KOHBEKIIHIO,
U3ITy4eHUe.
HccnegoBanme
SIBJICHUSA
TEI1000MeHa Ipu
CMeEIIMBaHUH
XOJIOJHOH U
ropsiueit BOJbI.
HaoOmronenue
YCTaHOBJICHUS
TEIJIOBOr'O
paBHOBECHS
MEXy ropsiue u
XOJIOJTHOM BOJOM.
Omnpenenenue
(u3mepeHue)
KOJIMYECTBA
TEILIOTHI,
MOJTY4YEHHOTO
BOJIOM IIpU
TEII000MEHE C
HarpeThiM
METaJINYECKIM
[UIHH]IPOM.
Onpenenenue
(u3mepeHue)
YAEIbHOU
TEIUIOEMKOCTH
BEIIECTBA.
Pemenue 3amay,
CBSI3aHHBIX C
BBIYHCIICHHEM




KOJIMYECTBA
TEMJIOTEI U
TEIIOEMKOCTHU
npu
TEIUIO0OOMEHE.
Ananus cutyanui
MIPAKTUIECKOTO
HCIIOIL30BaHUs
TEIUIOBBIX
CBOIICTB BEIIECTB
U MaTepUaloB,
HarpuMmep, B
LICIIAX
HEProcOepeKeHU
s
TEII0M30JIAIINS,
sHeprocoeperaro
ITUE KPBIIIIH,
TEPMOAKKYMYJISIT
OpBI U T. 1.
HaoOmronenue
SIBJICHHUI
UCTIApCHUS U
KOHJICHCAIIHH.
Uccnenosanne

npouecca
WCIIApECHUS
Ppa3IMYHBIX
JKUJTKOCTEH.
OObscHEHUE
SIBJICHUMN
WCIIapeHus 1
KOH/IeHCAIINN Ha
OCHOBE aTOMHO-

MOJICKYJISIPHOTO
YUEHHUS.
HaGmonenune u
00BsICHEHHE
npoiiecca
KHUIICHHS, B TOM
qyucie
3aBHCUMOCTHU
TEMIIEPATYPhI
KHUIICHHS OT
JTaBJICHUS.
Onpenenenue
(u3mepeHue)
OTHOCHUTEIbHOMU




BJIQXKHOCTH
BO3/yXa.
Habmonenue
nporecca
TIJIaBJICHUS
KPUCTAIJINYECKOT
O BEILIECTBA,
Hanpumep, Jibaa.
CpaBuenue
MIPOLIECCOB
TIJIaBJICHUS
KPUCTAIITUYECKIX
TENn U
pa3MAryeHus mnpu
HarpeBaHuU
aMOp(HBIX Tel.
Ornpenenenue
(n3mepeHue)
YAEIbHOU
TEIUIOTHI
MIJIABJICHUS JIbJA.
OObsicHeHne
SIBJICHU I
IUTaBJICHUS U
KPUCTAJUTU3ALIUN
Ha OCHOBE
aTOMHO-
MOJIEKYJISIPHOTO
YUCHHS.

Pemenue 3amay,
CBSI3aHHBIX C
BBIYHCIICHHEM
KOJIMYECTBA
TEIUIOTHI B
rpoiieccax
Teryonepe1ayn
MIPU TUTABJICHUH U
KpUCTAITU3all1H,
WCIIapeHUHU U
KOH/JICHCAIIUH.
AHanu3 cutyanuit
MIPaKTUYECKOTO
MIPUMCHCHHUS
SIBIICHUU
TIJIABJICHUS U
KpUCTAILTU3al1H,
Harpumep,
MOJIyYeHUE
CBEPXUYHUCTHIX
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MaTepHaJIOB,
coJsieBas Ipelika u

Ap.
AHanu3 paboThl U

00BsACHEHHE
MpPUHITUIIA
JIeHCTBUS
TEIJIOBOrO
IBUTATEIIS.
Breraucnenune
KOJIMYECTBA
TEIIOTEI,

BBIJCIISIFOLIETOCS
[IpY CTOPAHUU
pa3IMYHBIX BUJIOB
toruBa, U KII1{
JIBUTaTENs.
OO6cyxaenue

DKOJIOTUYCSCKUX
MOCJIENCTBUNI
HCIIOIL30BaHUSA
IBUTATEIEH
BHYTPEHHETO
CropaHusi,
TEIJIOBBIX U
TUAPOIIEKTPOCTA
HITHH .

becena,
HalpaBlieHHas Ha
(dbopmupoBaHue
LIEHHOCTHOTO
OTHOIIICHUS K
JIOCTHIKEHUSM
POCCHICKHX
YUEHBIX (PU3HKOB.

Paznen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUSI

DNEeKTpUYECKUe
3apsibl. 3apsKEHHbIE

2.1
Tena U Ux

B3aHMOJICHCTBHE

bu6nuoreka [IOK
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Hab6nronenue n
MIPOBEICHUE
OTBITOB T10
AIEKTPU3AIAN
TeN Mpu
COIPUKOCHOBEHHU
U U UHIYKIUEH.
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Hab6mronenue u
00BsACHECHHE
B3anMMOICHCTBUSI
OJHOMMEHHO U
Pa3sHOMMEHHO
3apsSOKCHHBIX TElL.
OObsicHenue
MIPUHITUTIA
JECUCTBUS
AJIEKTPOCKOTIA.
OObsicHenue
SIBIICHHUI
AIEKTPU3ALNH
npu
CONMPUKOCHOBEHU
U TeI U
WHIYKIUEH ¢
HCIIOJIL30BaHUEM
3HAaHUH O
HOCHUTEJIAX
ANEKTPUUECKUX
3apsJIoB B
BCIIECTBE.
Pacno3naBanue u
00BsICHEHHE
SIBJICHHUI
ANIEKTPU3ALIUU B
OBCEIHEBHOMI
JKU3HH.
HaGmronenue u
0OBsACHCHHE
OITBITOB,
WJUTFOCTPHUPYIOLTN
X 3aKOH
COXpaHEHUS
AIEKTPUUYECKOTO
3apsna.
Habmonenue
OITBITOB IO
MOJEIIUPOBAHUIO
CHJIOBBIX JIMHUH
AIEKTPUUYECKOTO
IOJIS.
Hccnenosanue

JIeHUCTBUS
3JEKTPUUYECKOTO
T10JIS1 Ha
HpOBOlIHI/IKI/I nu
JTUDJICKTPUKU




TBopueckas
pabora,
HarpaBJIeHHAs Ha
BOCTIpUATHE
ICTETHUYECKUX
KauyecTB
(buzmveckoi
HayKu: e
TapMOHUYHOTO
HOCTPOCHHUS,
CTpOTOCTH,
TOYHOCTH,
JAKOHUYHOCTH.

2.2

IlocTostHHBIHI
AIEKTPUUECKUIN TOK

bu6nuoreka [IOK
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HaOmronenue
Pa3IIMYHBIX BUJIOB
JNEUCTBUS
ANEKTPUIECKOTO
TOKA H

oOHapyX eHHe
JTHX BUJIOB
IECUCTBUSA B
IIOBCEIHECBHOM
JKM3HH.
HaoOmronenue
BO3HHKHOBEHUS
ra3oBOro paspsaa
H
AIEKTPUIECKOTO
TOKA B KUJKOCTH
Coopka u
HCIIBITAHUE
AIEKTPUYECKON
enu
IMOCTOSTHHOT'O
TOKa.

N3mepenne cuibl
TOKa
aMIIEPMETPOM.
N3mepenue
AIEKTPUIECKOTO
HaATNPSDKEHUS
BOJIbTMETPOM.
[IpoBenenue u
00BsACHECHHE
OIIBITOB,
JIEMOHCTPHPYFOIIT
HX 3aBUCHMOCTD
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AIEKTPUUYECKOTO
CONPOTHUBIICHUS
MIPOBOJIHUKA OT
€ro JUIMHBI,

IR NIEN |
MIONEPEYHOT O
CEUCHHUS U
Marepuana.
HccnenoBanue
3aBUCUMOCTH
CHUJIBI TOKA,
MIPOTEKAIOILIErO
yepes3 pe3nucTop,
oT
CONPOTHUBIICHUSA
pe3ucropa u
HaIPSKEHUS

Ha PE3UCTOPE.
[IpoBepka
npaBuia
CJIOKEHUS
HaIpsHKEHUHN IIPU
MIOCJIEI0BATEILHO
M COCTMHCHUH
JIBYX pPE€3UCTOPOB.
[IpoBepka
npaBuia JJis
CHUJIBI TOKA TIPHU
napajuieIbHOM
COEIMHEHUH
PE3UCTOPOB.
AHanu3 cutyauun
MOCJIEA0BATEIBHO
rou
MapajyIeaIbHOIO
COEJIMHEHHUS
MIPOBOJIHUKOB B
JIOMaITHUX
ANEKTPUUECKUX
CeTsX.

Pemrenue 3amad ¢
HCIIOJIb30BaHUEM
3akoHa Oma u
bopmyn pacuéra
AJIEKTPUYECKOTO
CONPOTHUBIICHUS
npu




IIOCIIEIOBATEIIFHO
MH
napajuieIbHOM
COCTMHEHHNH
MIPOBOJIHUKOB.
Onpenenenue
paboThI
AJIEKTPUYECKOTO
TOKA,
MPOTEKAIOIIETO
Yyepes3 pe3ucTop.
Onpenenenue
MOIIHOCTH
AJIEKTPUYECKOTO
TOKA,
BBIICIIIEMON Ha
pe3ucrope.
Hccnenosanue
3aBUCHMOCTU
CHJIbI TOKA Yepe3
JIAMITOYKY OT
HanpsHKEHUs Ha
HEH.
Onpenenenue
KII
HarpeBarelisl.
HccnegoBanme
npeoOpa3oBaHUs
SHEPTUH NPHU
noagbEMe rpysa
AJIEKTPOJIBUTATEN
eM.

OO0ObsAcHenne
YCTpPOMCTBA U
MIPUHIUTIA
JIEHCTBUSA
JIOMAaITHHX
3JIEKTPOHArpeBaT
€JIbHBIX
npuOOpOB.
OO0ObsacHenne
MPUYNH
KOPOTKOTO
3aMBIKaHUA U
MIPUHITUTIA
JeHCTBHS
IUTABKUX
MpeAoXpaHuTeNen




2.3

MarsuTHbIE SIBICHUS

bu6nuoreka [IOK

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

Pemenue 3amau
c
HCIIOJIb30BAHUE
M 3aKOHa
Jxoyns—JIenna
becena,
HaIpaBJICHHAs
Ha OCO3HAHUE
LIEHHOCTH
0e30I1acHOro
o0pasa KU3HH B
COBPEMEHHOM
TEXHOJOTHYECKO
M MUDpE,
BaKHOCTH
TIPaBHII
0e30I1acHOro
IOBEICHUS Ha
TpaHCIOPTE, HA
Jloporax, ¢
ANEKTPUYCCKUM
1 TEIUIOBBIM
000pynOBaHUEM
B JIOMAIIIHUX
YCIIOBUSX.
Hccnenosanue
MarHUTHOTO
B3aHMMOJIEHCTBHUSA
IMOCTOSTHHBIX

MarHuTOB.
N3yuenne

MarHUTHOTO OIS
IIOCTOSIHHBIX
MarHUTOB TIPU UX
00BbEeIMHEHNH U
pa3JieJIeHUN.
Hccnenosanue
MAarHUTHOTO
B3alMOJICUCTBUA

IIOCTOSTHHBIX
MarHuTOB.
N3yuenne
MarHUTHOTO IOJIA
IIOCTOSITHHBIX
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MarHuTOB MIPHU UX
00BEINHEHUN U
pa3zieNIeHUN.
[IpoBenenue
OTBITOB IO
BU3YalIH3al[uU
TOJISI TOCTOSIHHBIX
MarHuTOoB.
N3yuenue
SIBJICHUS
HaMarHU4YMBaHUS
BEIIECTBA.
HccnenoBanue
IEUCTBUSA
AIEKTPUUYECKOTO
TOKa Ha
MarHUTHYIO
CTpEJIKY.
IIpoBenenue
OTIBITOB,
JIEMOHCTPHUPYIOIIT
WX 3aBUCUMOCTD
CHUJTBI
B3aMMOJICHCTBHS
KaTYIIKA C TOKOM
Y MarHura ot
CUJIBI U
HaIpaBlICHUS
TOKAa B KaTYIIIKE.
AHanu3 cutyanui
MPaKTUYECKOTO
MIPUMEHEHUS
AJIEKTPOMArHUTOB
(B OBITOBBIX
TEXHUYECKUX
YCTPOMCTBAX,
MIPOMBIIIIEHHOCT
U, MEIUIIHE).
N3yuenne
JIEUCTBUS
MarHUTHOTO TIOJIS
Ha MIPOBOJIHUK C
TOKOM.

N3yuenue
JIEUCTBUS
AJIEKTPOJIBUTaTEN
s,

N3mepenue KIT/Q
AJIEKTPOJIBUTATET




2.4

DneKTpoMarHuTHas
WHIYKIUS

bu6nuoreka [IOK
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BHOU YCTaHOBKHU.
Pacno3nasanue u

aHaIu3
Pa3IUYHbIX
IIPUMEHEHUN
AJIEKTPOJIBUTATEN
el (TpaHcnopr,
OBITOBBIC
YCTPOICTBA U
J1p).

becena,
HaIpaBJieHHAs Ha
OCO3HaHUE
LEHHOCTHU
06e30macHoTo
o0pa3a KU3HU B
COBPEMEHHOM
TEXHOJIOTHYECKO
M MHDE,
BaXHOCTHU
TIPABHLIT
06e301macHOro
TIOBEJICHUS Ha
TpaHCIoOpTe, Ha
Joporax, ¢
INEKTPUUYECKUM U
TEIIOBBIM
o0opynoBaHueM
B JIOMAIIHUX
YCIIOBHSIX.
OnbITHI IO
HCCIIEOBAHUIO

SIBIICHUS
3JIEKTPOMArHUTHO
U MHIOYKIUU:
HCCIICIOBaHUE
U3MEHEHUH
3HAYCHHS U
HaIpPABJICHUSA
WHIYKIIMOHHOTO
TOKa .

becena,

dhopmupyromas
WHTEpEC K
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PaKTUYECKOMY
U3YUCHHIO
npodeccuti,
CBSI3aHHBIX C
(hbu3uKOH.

Uroro no pazneny

PesepBHOE Bpemst

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

38

68




9 KUIACC

HaunumenoBanue
Ne

pa3aesioB U TeM
n/n

NPOrpaMmbl

KoaunuecTtBo
4acoB

Bcero

DJIEeKTPOHHBIE
(uudposbie)
oOpa3oBaTeJibHbIE

pecypchI

Buabl
AeSITeIbHOCTH.
XapakTepucTuka
BU/I0B
AeATeIbHOCTH.

Pa3zgen 1. Mexannueckue iBJICHUSA

Mexanuueckoe

ABUXXCHHUEC U
1.1

CIIOCOOBI €70

OITMCaHUuA

10

bubmuoreka [JOK

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

AHxamm3 u
o0CyKIeHHe
pa3IUYHBIX
MIPUMEPOB
MEXaHHUYECKOTO
JIBMOKCHUS.
OO0cyxaeHue rpaHuil
MIPUMEHUMOCTH
MOJIENH
«MarepualibHast
TOYKay.

Onucanue
MEXaHHYECKOTO
JIBUOKCHUS
pa3IMYHBIMHU
crocobamu
(ypaBHeHHe, TabnuIa,
rpaduk).

AHanu3 )KU3HEHHBIX
CUTyalui, B KOTOPBIX
MIPOSIBIISIETCS
OTHOCUTEIHLHOCTD
MEXaHHUYECKOTO
JIBMOKEHUS.
Habmonenue
MEXaHHUYECKOTO
JIBVDKCHUS Tella
OTHOCHUTEIILHO
Pa3HBIX TN OTCUETA.
CpaBHeHue nyTeil u
TPaeKTOPUI
JIBMKEHUS OJJHOTO U
TOTI'0 K€ Tella
OTHOCHUTEJIBEHO
Pa3HBIX TN OTCUETA.
Ananmu3 TekcTa
lanunes o6
OTHOCUTEIHLHOCTH
JIBHOKCHUS,
BEITOTHEHHWE 3aJaHAI
0 TeKCTY
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(CMBICIIOBOE UTEHUE).
Onpenenenue

CpeaHel CKOpOCTH
CKOJIBXKEHUS OpycKa
WU JBVDKEHHUS
mIapuKa mno
HaKJIOHHOM
IUIOCKOCTHU. AHAIU3 U
o0cyxaeHue
croco0oB

MPUOTMKEHHOTO
olpezaeneHus
MTHOBEHHOMN
CKOpPOCTH.
Onpenenenue
CKOpPOCTH
PaBHOMEPHOTO
JBUKEHUS (LIapuKa B
AKHUJIKOCTH, MOJIEITU
ANEKTPUUYECKOTO
ABTOMOOMJIS U T. 11.).
Omnpenenenue nyTu,
MPONJIEHHOTO 32
JAHHBIN TIPOMEKYTOK
BPEMEHU, U CKOPOCTHU
Tena Mo rpaguky
3aBUCUMOCTH MyTH
PaBHOMEPHOTO
JBUKECHUSI OT
BpPEMEHH.
Ob6cyxnenue
BO3MO>KHBIX
MIPUHLIMIIOB JEMCTBUS
puodOpOB,
N3MEPSIOLINX
CKOPOCTh
(criuoMeTpoB).
Brruucnenue nytu u
CKOPOCTH IIpU
PaBHOYCKOPEHHOM
MIPSAMOJIMHETHOM
JBUKEHHUH TeJa.
Onpenenenue
MPOMJIEHHOTO TyTH 1
YCKOpPEHUS ABH)KEHHUS
Tena Mo rpaguky
3aBUCHUMOCTH
CKOpPOCTH




PaBHOYCKOPEHHOTO
NPSAMOJIMHEHHOTO
JBUKEHUS TeJa OT
BPEMEHH.

[IpoBepka runoTessl:
€CJIM MpHU
PaBHOYCKOPEHHOM
NIBIDKEHUHU 0€3
HavyaJlbHOI CKOpOCTH
IIyTH OTHOCATCS KaK
PSI HEYETHBIX YKCe,
TO COOTBETCTBYIOIINE
MIPOMEXYTKH
BPEMEHU OJMHAKOBBI.
Ornpenenenue
YCKOpEHUs Tella Ipu
PaBHOYCKOPEHHOM
JBUKEHHUH 110
HAKJIOHHOM
MJIOCKOCTH.
N3mepenue nepuona
Y 4aCTOTHI
oOpareHus Tena 1no
OKPY>XKHOCTH.
Ornpenenenue
CKOPOCTH
PaBHOMEPHOTO
JBUKEHUS TeJa 10
OKPY>KHOCTH.
Pemenue 3anau Ha
ompeiesIeHue
KHHEMaTUYECKUX
XapaKTEPUCTHK
MEXaHUYECKOTO
TIBUKCHISI
Pa3IUYHBIX BUJIOB.
Pacno3naBanne n
npuOIMKEHHOE
ONHUCaHUE PA3ITUYHBIX
BUJIOB
MEXaHUYECKOT O
JIBUKEHUS B IPUPOJIE
U TeXHUKE (Ha
IpuMepax cBOOOIHO
MaJAIoNINX Tell,
JIBUKCHUS




JKUBOTHBIX,
HEeOECHBIX Tell,
TPAHCIIOPTHBIX
CPEJICTB H JIp.)
becena,
HarpaBJICHHas Ha
dbopmupoBaHue
[IEHHOCTHOTO
OTHOIICHHS K
JIOCTHKEHUSM
POCCUMCKUX yUEHBIX
(U3UKOB.

1.2

BzaumopeiictBue
Tl

20

bu6mmoreka [IOK
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HaOmoaenue u
00CyXICHUE OIBITOB
C JBIDKEHHEM Telia
MIPU YMEHBIICHUU
BIIUSTHUS IPYTUX TE,
MPEMSITCTBYIOLINX
IBIKEHUIO.

AHanu3z TekcTa
lammnes c
OIMCaHUEM
MBICJICHHOT'O
AKCIICPUMEHTA,
00OCHOBBIBAIOILIETO
3aKOH MHEPIINH,
BEBINIOJIHEHHE 3aJaHni
MO TEKCTY
(CMBICIIOBOE YTEHHE).
O6cyxnenue

BO3MOKHOCTH
BBLIIOJIHEHHS 3aKOHA
WHEPIIUH B
Pa3IMYHBIX CUCTEMAaX
OTcUéra.
Habmroneune n
o0cyxIeHne
MEXAHHUYCCKUX

SIBJICHHH,
MPOUCXOSIINX B
CHUCTEME OTCUETA
«Tenexxka» mpu eé
PaBHOMEPHOM U
YCKOPEHHOM
JIBUKCHUN
OTHOCHUTEIIHHO
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KaOuHeTa (PU3UKU.
JewcTBus ¢
BEKTOPAaMHU CHUJI:
BBIITOJIHEHHE 3aJIaHUM
10 CIIOKCHUIO U
BBIYHUTAHHIO
BEKTOPOB.
HaOmronenne n/vunn
MPOBEICHUE OIIBITOB,
JIEMOHCTPUPYIOIIHNX
3aBUCHMOCTD
YCKOpPEHHS Teja OT
MPUIIOKEHHOU K
HEMY CHJIbl U MACChI
Tena.

AHxamm3 u
00BSCHCHHE SBJIICHUMN
C HCIIOJIb30BaHUEM
BTOPOT'0 3aKOHA
HeroTona.

Pemenne 3amad ¢
HCITOJIb30BAaHUEM
BTOPOT0 3aKOHA
Hprotona u npaBuna
CIIOKCHHS CUII.
Onpenenenue
YKECTKOCTU IIPYKUHBI.
AHanu3 cutyauuu, B
KOTOPBIX
HaOI01aI0TCS
yupyrue
nedopManum, u ux
00BsACHEHHE C
HCIIO0Ib30BaHUEM
3akoHa ['yka.
Pemenue 3amad ¢
HCIIOIL30BaHUEM
3akoHa ['yka.
Uccnenosanue

3aBUCHMOCTH

CKOJIbXXCHUSA OT CUJIBL
HOPMAaJILHOTO
JIaBIICHHUSI.
OO6cyxnenue
pe3yabTaToOB
UCCIIeIOBAHMSL.
Onpenenenue
KodppunreHTa
TPEHUSA CKOJIBXKCHUS.




H3mepenue cumbl
TPEHUS TOKOSI.

Pemenue 3amad ¢
HCIIOIb30BaHUEM
(hOpPMYIIBI IS CHITBI
TPEHUS CKOJIBKCHUS.
AHanuz nBUKEHUS
T€JI TOJIBKO IO
JIEHCTBUEM CHUJIBI
TSOKECTH —
CBOOOIHOTO IaICHUS.
OOBscHEHHE
HE3aBUCHUMOCTHU
YCKOPEHUS
CBOOOIHOTO IaICHUS
OT MAacCHhI Teja.
O1ieHKA BEITNYUHBI
CHJIBI TATOTEHHS,
JEHCTBYIOLIEH MEXKIY
IBYMsI TeJIamMu (JUIs
Pa3HbIX Macc).
AHanus3 OBUKEHUI
HeOECHBIX TEJI IO
JEMCTBUEM CHUJIBI
TATOTEHUS (C
HCIIOIL30BaHUEM
JIOIIOJTHUTEIBHBIX
HCTOYHUKOB
uHpOpMAaINN).
Pemenue 3amad ¢
HCIIOJIE30BAHHEM
3aKOHA BCEMUPHOTO
TATOTEHHS U
bopmyIbl s
pacdéra CHIIBI
TSDKECTH.

Ananus
OpPUTHHAIILHOTO
TEKCTa,
OIUCHIBAIOIIETO
MIPOSIBIICHUS 3aKOHA
BCEMUPHOTO
TSATOTEHMUS;
BBIIIOJIHEHHUE 3aJaHUI
10 TeKCTY
(CMBICIIOBOE UTEHUE).
HaOmroneune n
00CYyKJIEHHE ONBITOB
10 U3MEHEHHIO Beca




1.3

3aKOHEBI
COXPaHCHHUS

10

but6mmoreka [IOK
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Tesa npu
YCKOPEHHOM
JBHKCHUU.
AHanu3 ycioBui
BO3HHUKHOBCHUS
HEBECOMOCTH U
MeperpysKu.
Pemrenue 3agad Ha

OIpeJicIIEeHuE Beca
Tesa B pa3Iu4HbIX
YCIIOBUSX.
IIpakTuxym,
HaIlpaBJICHHBIN HA
¢dopmupoBanue
pa3BUTHs HAYYHOU
J1H0003HATENBHOCTH,
UHTEpECca K
HCCJIE0BATEIbCKON
JIEeATEIIbHOCTH.

HaOmronenue n
00CyX/ICHHUE OIIBITOB,
JIEMOHCTPHPYIOIIUX
nepeaavy UMIyiIbca
MIPH B3aUMOJICHCTBUU
TEJI, 3aKOH
COXpaHCHHSI
UMIYyJbCca IPU
abCOJIIOTHO yIIPYroM
Y HEYTIPyroM
B3aUMO/ICHCTBUU TeII.
AHanu3 cutyanuii B
OKpY>KaroIeH >Ku3Hu
C UCIOJIb30BaHUEM
3aKOHA COXPaHEHUS
HMMITYJIbCA.
Pacno3naBanune
SIBIICHUS
PEaKTHBHOTO
JIBIDKEHUS B IPUPOJIE
Y TEXHHKE.
[IpumeHeHue 3akoHa
COXpaHCHHS
UMITYJIbCa JIIs
pacdéra pe3ynbTaToB
B3aUMOJICHCTBHS TEJ
(Ha mpumepax

HEyIpyroro
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B3aUMOJICHCTBHUS,
yInpyroro
LIEHTPAIbHOTO
B3aUMOJICUCTBUA
JIBYX OJMHAKOBBIX
T€JI, OJHO M3
KOTOPBIX
HETIOJIBUIKHO).
Pemenue 3amad ¢
HCIIOIb30BaHUEM
3aKOHA COXpaHEHUs
HMMITYJTIbCA.
Ornpenenenue

paboThI CHITBI

YOPYTOCTH IPU
noabeEMe

IIpU NOIBEME Tpy3a C
HCMOJIb30BAHUEM
HETMOJABUXKHOTO U
MOJBUXKHOTO OJIOKOB.
U3zmepenne
MOIIHOCTH.
U3zmepenne

OOTEHIHAIbHOMN

SHEpPIruu yrnpyro
nepopMUpOBaHHON
HPYKUHBIL.

N3smepenue
KHHETUYECKOM
SHEPTHH TeJla 0
JUTMHE TOPMO3HOT'O
MyTH.
DKCIEePUMEHTAIBHOE
CpaBHEHUE
W3MCHCHUS
MOTEHITNATbHON U
KHMHETUYECKOM
SHEPIHi Teia Ipu
JIBIDKESHUH 110
HaKJIOHHOH
ILUIOCKOCTH.
DKCcIepuMEHTANIbHAS
MPOBEPKA 3aKOHA
COXpaHEHUs
MEXaHHUYECKOM
SHEPTUH NPHU
CBOOOIHOM TIaJICHHH.
[IpuMeHeHne 3ak0Ha




Hroro no pazneny

40

COXpaHEHUs
MEXaHUYEeCKOM
SHEPIUM I pacuéra
HOTEHIMAJILHON U
KHHETHYECKOM
SHEpPrui Tena.
Pemenue 3amad ¢

HCIIOJb30BAHUEM
3aKOHA COXpaHEHUs
MEXaHUYECKOU
SHEPrUu

[IpakTukym o
PELICHUIO
MPaKTUYECKUX 3a/1a4
(B paMKax cembH,
o0OpazoBarenbHON
OpraHu3aI,
ropoja, Kpasi)
TEXHOJIOTHYECKON U
COLIMAIbHON
HaIpaBJICHHOCTH,
TPeOYIOINX B TOM
guclie U PU3NICCKUX
3HAHUM.

Pazpen 2. Mexann4yeckue KoJe0aHUA M BOJHBI

Mexannueckue

2.1
KOJIeOaHUs

but6mmoreka [JOK
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Habmonenue
KOJIeOaHuIi oI
JIECTBUEM CHUIT
TSOKECTH U YIIPYTOCTH
U OOHapyXeHue
ITOJOOHBIX
KoJIcOaHMii B
OKpYKaroIlleM MUpe.
Amnanus koyebaHuit
rpy3a Ha HUTU U Ha
TIPYXKHUHE.
Onpenenenue
YacTOTHI KOJIEOAHU I
MaTeMaTHYECKOro 1
MIPY>KUHHOTO
MAasITHHUKOB.
HaOmroneune n
00BsACHEHHE SABJIEHUS
pe30oHaHca.
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Uccnenosanue
3aBUCUMOCTH
nepuoja Koiebanui
ITOJIBEIIICHHOTO K
HUTHU TPy3a OT JJIUHBI
HHTH.

[IpoBepka
HE3aBUCUMOCTHU
repuoaa KojieoaHui
rpysa,
ITOJIBEIIICHHOTO K
JIEHTE, OT MacChl
rpys3a.

Hab6monenue u
00CYX/ICHHUE OITBITOB,
JIEMOHCTPHUPYIOIIHX
3aBHCUMOCTD
repuojia KojseOaHuiu
MIPYXUHHOTO
MasTHHKA OT MacChl
rpy3a U KECTKOCTH
TIPYKUHBIL.
IIpumenenne
MaTeMaTUIECKOTO U
MIPYXUHHOTO
MasTHHKOB B
Ka4yeCcTBE MOJIeIICH
JUISL OTTCAHMS
KoJieOaHUH B
OKPY>KaIOIIeM MHPE.
Pemenue 3amay,
CBSI3aHHBIX C
BBIYHMCIICHUEM HJTH
OIIEHKOM 4aCTOTEI
(mepuona) xonebanuii
Hzmepenue
VCKOpeHus
c60000H020 nadenus
TBopueckas padora,
HarpaBJIeHHas Ha
BOCIIPUSTHE
ACTETHYECKUX
KauecTB (PU3NYECKOM
HayKH: e€
TapMOHHYHOTO
MOCTPOEHUS,
CTPOrOCTH, TOYHOCTH,




JJAKOHUYHOCTH.

2.2

Mexannueckue
BOJIHBI. 3BYK

bubmuoreka [JOK
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OGHapyxeHue u
aHaJIN3 BOJTHOBBIX
SIBJICHUM B
OKPYKaroIlleM MUpeE.
HaOmronenue
pacmpocTpaHeHus
MPOJOJIBHBIX U
MOTICPEYHBIX BOJH
(Ha Mozenm) u
oOHapyKeHHe
AQHAJIOTUYHBIX BUJIOB
BOJIH B IIPUPOJIC
(3BYK, BOJTHBI Ha
BOJIC).

Boruncnenue HbI
BOJIHBI H CKOPOCTH
pacnpocTpaHeHus
3BYKOBBIX BOJIH.
DKCrepuMEHTAIbHOE
OTIpe/IcIICHUE TPAHMII
YaCTOTHI CIBIITUMBIX
3BYKOBBIX
KoJIeOaHUH.
HabGmronenue
3aBHCHUMOCTH BBICOTHI
3BYKa OT YacTOTHI (B
TOM YHCIIE, C
HCIIOJIb30BaHUEM
MY3BIKAJIbHBIX
UHCTPYMEHTOB).
Habmonenue u

00BsCHEHHE SBJIECHUSA
aKyCTHUYECKOTO
pe30oHaHca.

Ananus
OPUTMHAJIBHOTO
TEKCTa,
MTOCBSIIEHHOTO
MCIIOJIb30BaHUIO
3ByKa (WIH
yIIbTpa3ByKa) B
TEXHUKE
(ax0mokarus,
YIIBTPa3BYK B
MEAMIIMHE U Jp.);
BBITIOJIHEHUE 3aJJaHU I
10 TEKCTY
(CMBICTIOBOE UTEHHUE)
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Jmamor,
HaIlpaBJICHHBIN HA
¢dbopmupoBanue
OCO3HaHUA LEHHOCTH
(bU3UIECKON HAYKH
KaK MOIIIHOTO
MHCTPYMEHTA
MMO3HAHUS MUDA,
OCHOBBI Pa3BUTHS
TEXHOJIOTHH,
BOKHENIIEN
COCTAaBJISIIONIEH
KYJbTYpHI.

Uroro no pazngeny

Pa3neu 3. DuekTpoMaraur

15

HO€ I10JI€ ! JJICKTPOMAIrHUTHBIC BOJTHBI

ONEeKTPOMarauTHOE
oJIe U
3.1

OJICKTPOMArHMTHBLIC
BOJIHbI

but6mmoreka [IOK
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ITocTpoenne
pacCyXIeHHUi,
000CHOBBIBAIOIIUX
B3aUMOCBSI3b
3JEKTPUUYECKOTO U
MAarHUTHOTO TOJIEH.
DKCIEPUMEHTAIBHOE
HU3y4YECHUE CBOWCTB
3J€KTPOMArHUTHBIX
BOJIH (B TOM YHCJIE C
MIOMOIIbIO
MOOUIIBHOTO
TesnedoHa).

Ananus
PEHTI€HOBCKHX
CHHUMKOB
YEJI0BEUYECKOro
opraHusma.

AHanu3 TeKCTOoB,
OTIMCHIBAIOLITUX
MPOSIBJICHUS
3JIEKTPOMArHUTHOTO
W3IIy4EeHUS B
MIPUPO/IC: KUBBIE
OpraHu3MBbl,
M3ITYyYeHUST HEOSCHBIX
TeN (CMBICTIOBOE
YTEHUE).
Pacno3naBanue u
aHaJIN3 Pa3TUIHBIX
IIPUMEHEHUN
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Uroro no pazneny

Pa3nen 4. CBeToBbIe IBJIEHUSA

3JE€KTPOMArHUTHBIX
BOJIH B TEXHHKE.
N3yueHue BOJTHOBBIX
CBOMCTB CBETA.
Pemenue 3amau ¢

UCIIOJIb30BaHUEM
dbopmyn ans
CKOPOCTH
IIEKTPOMATHUTHBIX
BOJIH, JJTHHBI BOJHBI
U 4acTOThI CBETA

3aKOHEBI

4.1 pacnpocTpaHeHus

CBCTa

but6mmoreka [JOK
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HaGmonenue
OIIBITOB,
JIEMOHCTPHPYIOIIHUX
SIBJICHHUE
MPSIMOJIMHENHOTO
pacrpocTpaHeHHUs
cBeTa
(BO3HUKHOBEHUE
TEHU U MOIYTEHH), U
WX UHTEPIPETALHS C
HCIIOJIE30BAHHEM
MOHSITHS CBETOBOI'O
ayya.

OObsCHEHUE U
MOJICTTUPOBAHUE
COJIHEYHOTO U
JYHHOTO 3aTMEHHIA.
HccnenoBanue
3aBUCHMOCTH yTJIa
OTpaKeHHUSI
CBETOBOT'O JTy4a OT
yria najaeHusl.
N3ydenue cBOMCTB
M300pakeHHs B
IJIOCKOM 3epKajie.
Habmroaenue u
00BsACHEHUE OITBITOB
0 TMOTYYECHHIO
n300pakeHU B
BOTHYTOM U
BBITTYKJIOM 3€pKaJiax.
HaOmoaenue u
00BsACHEHUE OITBITOB
0 MPETOMIICHHIO
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4.2

JIuH3EI U
OIITUYECKUE
prOopbI

but6mmorekxa [JOK
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CBETa Ha TPaHUIIC
pa3IUYHBIX Cpejl, B
TOM YHCJIE OIBITOB C
MTOJTHBIM BHYTPEHHUM
OTpPaKEHUEM.
HUccnenosanue
3aBUCHUMOCTH yTijia
MPEIOMIICHHUS OT yTJia
najicHusI CBETOBOIO
Jy4ya Ha TPaHHUIIC
«BO3IYX—CTEKIION.
Pacno3naBanue

SIBJICHHUI OTpaXKCHUA
n

MPEJIOMJICHUS CBETA B
HOBCEIHEBHOU
JKU3HU. AHAIIN3 1
00BsCHEHHE SBJIEHUS
OITUYECKOTO
MUpaXKa.

Pemenune 3agad ¢

MCTIOJIb30BAHUEM
3aKOHOB OTpPa)KEHUS
Y TIPEJIOMJICHUS CBETa
becena,
HanpaBJIeHHas Ha
OCO3HaHME LIEHHOCTU
6e3omacHoro obpasza
AKHU3HU B
COBPEMEHHOM
TEXHOJIOTHIECKOM
MUpE, BAXKHOCTH
MpaBuJ1 0€30MacHOTO
MOBEJICHUS Ha
TpaHCHopTe, Ha
J0porax, ¢
NIEKTPUUYECKUM U
TETTOBBIM
000opyI0BaHHEM B
JIOMAIITHUX YCIIOBHUSX.
[Tonyuyenue
n300paXkeHuil ¢
MTOMOILBIO
cobuparotiei u
pacceuBaroliei JIMH3.
Onpenenenne



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

(hoKxycHOTO
paccTosiHus U
ONTUYECKOUN CUIIBI
coOuparolen JTMH3HI.
AHanus ycTpoicTBa U
MIPUHIIUIA JEHCTBUS
HEKOTOPBIX
ONTUYECKUX
puOOpOB:
(dboroanmapara,
MHUKPOCKOTIA,
TEJIEeCKOIIa.
N3yuenue monenu

rj1a3a Kak
ONTUYECKOMN
CUCTEMBbI. AHAJIN3
SIBJICHUI
OJIM30PYKOCTH U
JATbHO30PKOCTH,
MPUHIIMIA JEHCTBUS
OYKOB .

IIpakTukym no
pelIeHuIo
MPaKTUYECKUX 3a/1a4
(B paMKax cembH,
o0pa3oBaTenbHOI
OpraHu3alu,
ropoja, Kpas)
TEXHOJIOTHYECKON U
COIIMAIbHOU
HaIpaBJIEHHOCTH,
TpeOYIOIMNX B TOM
guclie U PU3NIeCKuX
3HAHUM.

4.3

Paznoxenue
0eJIoro CcBeTa B
CHIEKTP

but6mmorekxa [JOK
https://m.edsoo.ru/7f41a4ab

Hab6monenue
pasnoxeHus 6e10ro
CBETa B CIIEKT.
Habmonenue u
00BSICHEHHE OIBITOB
0 MOTYYECHHIO
Oenoro cpera mpu
CIIO)KCHHH CBETa
Pa3HBIX I[BETOB.
[IpoBenenue u

00BSCHEHHUE OIBITOB
10 BOCTIPUSITHIO



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

Hroro no pasneny

Pa3pen 5. KBanToBbIe IBJICHUSA

Hcnyckanue n

5.1 MOIJIOIIEHUE CBETA

aTOMOM
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bu6mmoreka [IOK
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[[BETa TPEIMETOB
pH UX HAOTIOACHUH
gyepes [BETOBBIC
GbuabTpHI (1IBETHHIE
OYKH)

becena,
OpPUCHTHUPYIOIIAsl Ha
MIPUMEHEHUE
(bU3HYECKUX 3HAHUH
JUTSL pEIICHUS 33]1a4 B
obnactu
OKpY’Karomien cpesl,
TUTAHUPOBAHHS
MOCTYITKOB M OI[CHKH
UX BO3MOYKHBIX
MOCIEACTBUM ISt
OKPYXAaIOIIEH CPeabl.

OO6cyxaeHue uenu
omnbiToB Pesepdopna
10 UCCJIEI0BAHUIO
aTOMOB, BBIJIBIKECHUE
TUIOTE3 O
BO3MOKHBIX
pe3ysbTaTax OnbITOB
B 3aBUCUMOCTH OT
MIpeIoJIaraeMoro
CTPOEHUS

aTOMOB,
¢dbopmynupoBaHue
BBIBOJIOB U3
PE3YJITaTOB OIBITOB.
O6cyxaenue
IIPOTUBOPEUUI
IUTAaHETAPHOU MOJIENIH
aTOMa ¥ OCHOBaHUI
Ju1st tunote3sl bopa o
CTaIlMOHAPHBIX
opOUTax 3IEKTPOHOB.
HaGnronenue

CIJIOLIHBIX U
JIMHEWYATBIX

CIIEKTPOB U3JIYYEHUS
pa3IMYHBIX BEIIECTB.



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

5.2

Crpoenue
aTOMHOTO si/Ipa

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

OOmbscHeHne
JIMHENYATHIX
CIIEKTPOB U3ITy4CHUS
Kondepenmus,
hopmupyromas
HUHTEpEC K UCTOPUU U
COBPEMEHHOMY
COCTOSTHUIO
poccuiickon
(bu3nYecKoil HayKH.

OO6cyxaenue
BO3MO>KHEIX THIIOTE3
0 MOJIEJISX CTPOCHUS
spa.

Onpenenenue
cocCTaBa sijiep 1o
3aJJaHHBIM MacCOBBIM
Y 3apsJI0BBIM YHCIIaM
M 10 TOJIOKEHHIO B
MIEPUOINYECKOMN
CHCTEME DJIEMEHTOB.
AHanus u3sMeHeHus
coCTaBa si7jpa U ero
MOJIOKCHUS B
MEePUOINYECKOMN
cucTeMe TIpH o-
PaaIuOaKTHBHOCTH.
Uccnenosanme
TPEKOB O-4ACTHI] 1O
TOTOBBIM
¢dororpadusm.
Ob6napyxeHue u
U3MEepeHue
panuanmoHHoro ¢poHa
C IMMOMOIIIBIO
JIO3UMETPA, OLICHKA
€ro UHTCHCHUBHOCTH.
Ananuz
OMOJIOrHYECKUX
H3MCHCHUH,
MPOUCXOASAIINX O]
eCTBHEM
PaIMOaKTUBHBIX
W3JTyYEHHUI.
Hcnonbp3oBanue

PaguOAKTUBHBIX
U3JIy4YCHUH B
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5.3

SnepHblie peakunun

but6mmoreka [JOK

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

MCIULIMHE .

becena,
(dhopmupyromas
HWHTEpEC K
MPaKTHYECKOMY
HM3y4YEHUIO
npodeccui,
CBSI3aHHBIX C
(bu3uKoii.

Pemenue 3agau ¢
HCIIOIb30BaHUEM
3aKOHOB COXpaHEHUS
MAacCOBBIX B
3apsIOBBIX YHCET Ha
onpeieeHue
pe3yIbTaToB
SIIEPHBIX PEAKIUN;
aHaJIM3 BO3MOKHOCTH
HJIM HEBO3MOXKHOCTH
SIIEPHOM PEaKInu.
OneHka sHeprun
CBSI3U SITIEP C
HCIIOIb30BAaHUEM

(hopmyibt
DWHIITEHHA.
O6cyxnenue
MIePCIICKTHB
WCIIOJIb30BaHUS
YIIPaBIISIEMOTO
TEPMOSIEPHOTO
CUHTE3a.
O6cyxnenue

MIPEUMYILECTB U
9KOJIOTHUECKUX
po0JieM, CBS3aHHBIX
C IIEpHOM
SHEPIreTUKON
Hwnaror,
HaNpaBJIECHHbIA HA
(dhopMupoBaHue
OLIEHKH CBOUX
JEUCTBUN C y4ETOM
BIIMSIHUS Ha
OKPYIKarOIIYXo CpeAy,
BO3MOKHBIX
I00aTBHBIX



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

HOCJIEICTBUM.

Hroro no pazneny
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Pa3znea 6. [loBTOpUTEILHO-0000 1AM MOYJIb

[ToBTOpEeHue 1
0006meHne

6.1 coJiepKaHus Kypca

¢u3uku 3a 7-9
KJ1acc

bubmuoreka [JOK
https://m.edsoo.ru/7f41a4a6

Brimonanenue
yueOHBIX 3aaHUH,
TpeOYIOIMMX
JEMOHCTpPALIT
KOMIIETEHTHOCTEH,
XapaKTEePU3YIOITUX
€CTECTBEHHOHAYYHYIO
IPaMOTHOCTb:

— IPUMEHEHUS
MOJTYYCHHBIX 3HAHUI
JUTSL HAYYHOTO
00BSICHEHHS
(bu3HYECKUX SIBICHUN
B OKPY’KaroIlen
pupoJe, B
IMOBCCAHEBHOM JKM3HHU
U BBISIBJICHUS
(bU3UIECKUX OCHOB
psizia COBpEMEHHBIX
TEXHOJIOTHI;

— IPUMCHCHUS

OCBOCHHBIX
AKCIEPUMEHTAIBHBIX
YMEHUH 115
HCCIICA0BAHUS
(UBUIECKUX
SIBIICHHI, B TOM
YHUCIIE JIJIS1 TPOBEPKHU
TUIIOTE3

Y BBISIBJICHUS
3aKOHOMEPHOCTEM.
Pemenne pacu€THbIx
3a/1a4, B TOM YUCJIE
MIPEANOararouxX
HCIIOJIb30BaHUE
(bu3HUYeCKUX MoIenei
Y OCHOBaHHBIX Ha
COJIEpKAHUU
Pa3IMYHBIX Pa3/eioB
Kypca QU3UKH.

Brinosnnenue u

3aIlUTa FPYIITOBBIX
VI UHIAVBUYaJIbHBIX



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

MIPOEKTOB, CBSI3aHHBIX
C coziep’KaHHeM Kypca
¢buzuku
B3aumonposepka,
HaIpaBJIeHHas Ha
dhopmupoBanue
HaBbIKa pediekcuu,
MIPU3HAHUS CBOETO
MpaBa Ha OIMIUOKY U
TaKOTO e MpaBa y
JPYroro 4eJoBeKa.

Hroro no pazgeny 9
OBIIEE KOJIMYECTBO
YACOBIIO 102

[TPOTPAMME
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