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IHHOACHUTEJBHASA 3AIINCKA

[Iporpamma mo (u3uke HA ypOBHE OCHOBHOTO OOIIET0 00pa3oBaHMs COCTaBICHA Ha
OCHOBE TMOJIOKCHW H TpeOOBaHMIA K pe3ysibTaTaM OCBOCHHMS Ha 0a30BOM YPOBHE
OCHOBHOW 00pazoBarenbHOI mporpammsl, npeactaBieHHbix B GT'OC OO0, a Takxke c
yuéroMm (enepaibHON pabouell mporpamMmbl BocnuTanus W KoHuenuuu npenomaBaHus
yaeOHOro npeaMeTa « DU3nKay.

Copmepxanne mporpaMMmbl 1O  (U3MKE HampaBleHO Ha  (OPMHUPOBAHHE
€CTECTBEHHOHAYYHON TPAaMOTHOCTH O0YYArOIINXCS U OPTaHU3AIUI0 U3ydeHUs (Pu3nKu Ha
NesTeIbHOCTHOM OCHOBEe. B mporpamMme 1o (Qu3MKE YYUTHIBAIOTCS BO3MOKHOCTH
yueOHOoro mnpeamera B peanuzanuu TpeboBanuii PI'OC OOO k mninaHUpyeMbIM
JUYHOCTHBIM M METaNpPeIMETHBIM pe3yjbTaTaM OOYYCHHs, a TakKe MEXIPEIMETHHIC
CBSI3M ECTECTBEHHOHAYYHBIX YYE€OHBIX MPEIMETOB Ha YpOBHE OCHOBHOIO OOIIEro
o0pa3oBaHUs.

[Iporpamma no (u3uke ycTaHaBIMBAET pachpejelieHue yd4eOHOTro marepuaia o
rojaM o0ydeHus (Mo Kjaccam), mpeajiaracT IpUMEPHYIO OCIEI0BATEILHOCTh U3YUCHUS
TEeM, OCHOBaHHYIO Ha JIOTHMKE Pa3BUTHsI MPEIMETHOTO COJICPKAHUSI U YUETE BO3PACTHBIX
0COOCHHOCTEH 00yJarOIIMXCSl.

[Iporpamma no Qusuke paspaboTaHa C ILEJIbIO OKa3aHWUS METOAMYECKON MOMOIIH
YUUTEIIO B CO3/IaHUU paboyel mporpaMmbl 1o y4eOHOMY TTPEIMETY.

dusnka SBIACTCI CHCTEMOOOPA3YIOIMIMM IS €CTECTBEHHOHAYYHBIX YYEOHBIX
MPEAMETOB, TIOCKOJIbKY (DM3MYECKHE 3aKOHBI JIS)KAaT B OCHOBE TIPOIIECCOB W SIBJICHUH,
M3y4aeMbIX XHMHEH, Omoyiormeit, acTpoHoMuend W (Qusnyeckoi reorpadmueii, BHOCUT
BKJIaJl B €CTECTBEHHOHAYYHYIO KapTUHY MUpPA, IPEAOCTaBIIsIeT HauOoJIee sICHbIe 00pa3Iibl
NPUMEHEHUS Hay4HOIO0 METOJIa MO3HAHMSI, TO €CTh CIOoco0a MOJYyYEHHUs JTOCTOBEPHBIX
3HAHHUU O MUpE.

Omna w3 TIaBHBIX 3amad (U3HUECKOTO0 O00pa3oBaHUS B CTPYKType 0OIIero
o0pa3oBaHus COCTOUT B (POPMHUPOBAHUN €CTECTBEHHOHAYYHON IPAMOTHOCTH U MHTEpEca
K HayKe y OOy4Jaronmxcsl.

N3yuyenue ¢usuku Ha 0a30BOM ypOBHE MpEANOJaraeT OBJIAJCHHE CIEAYIOIMIUMHU
KOMITETCHTHOCTSIMH, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYYHYIO TPAMOTHOCTb:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIICHUBATH U MMOHUMATh OCOOCHHOCTH HAYYHOTO UCCIIeI0BAHNUS;

e HHTEPIPETUPOBATH JAHHBIE U HCIIOJIB30BAaTh HAy4YHBIE JIOKa3aTeJIbCTBA
JUTSI TIOJTyY€HUST BBIBOJIOB.

[enn m3ydeHus GU3NKKA HA YPOBHE OCHOBHOTO OOIETO 0Opa30BaHUsI OMPEIACIICHBI
B Konmenmuu mnpemnonaBanus ydeOHOro mnpeamera «Ddusmka» B 00pa3oBaTEIBHBIX
OpraHu3anuax Pocculickon denepauuu, peanu3yrommx OCHOBHBIE
oOieoOpazoBareyibHble  MpOTpaMMbl,  yTBEpKIEHHOM  pemieHueM  Kosseruu



MunucrepcTtBa npocsenieHus: Poccuiickoit ®eneparuu (mporokon ot 3 aexadps 2019 r.
Ne TTK4BH).

Heau ndyuyenuss Gpu3uKu:

e TpHOOpETEHHE WHTEpECa M CTPEMJICHHs OOydYaoIUXCsl K HAYYHOMY H3YYECHUIO
MPUPOJIbI, PA3BUTHE UX WHTEIUIEKTyaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

e pa3BUTHE TMPEJCTABICHUN O HAYYHOM METOJE MO3HaHUS U (HOpMUPOBAHHE
MCCJIeI0BATEIHLCKOTO OTHOIICHUS K OKPYKAIOLUM SIBIICHUSM;

e (opMHpoBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3yibTaTa W3Y4YCHHsS] OCHOB
CTpOCHHS MaTepuu U (PyHIaMEHTATbHBIX 3aKOHOB (DU3HKHU;

e (opmupoBaHHE TPEACTABICHUN O poiau (QU3UKKA [UId Pa3BUTUSA APYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJOTUH;

e pa3BUTHE NPEACTABICHUI O BO3MOXHBIX cepax Oyayuieil nmpodeccrnoHalbHOMI
JESTeIbHOCTH, CBSI3aHHOW ¢ (PU3UKOH, MOJATOTOBKA K JajbHeHmeMy 00yueHHIO B
3TOM HAIpaBJICHUU.

JlocTkeHHe 3THX LeNeld MporpaMMbl 1Mo (pU3MKE HA YPOBHE OCHOBHOI'O OOIIETO

oOpa3oBaHMs 00ECIIEUNBACTCS PELICHUEM CIEAYIOUINX 3a4a4:

e IpHOOpETEHUE 3HAHMM O IUCKPETHOM CTPOCHHMM BEIIECTBA, O MEXAHUYECKHX,
TETJIOBBIX, JICKTPUUECKIX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSX;

e TMpHOOpETEHHWE YMEHUH OMHUCHIBATH M OOBACHATH (UINYECKUE SIBICHUSA C
UCIOJIb30BAaHUEM TTOJIYYCHHBIX 3HAHUI;

e OCBOEHHE METOJIOB PELICHUS MPOCTEUIINX PACUETHBIX 3a/1ad C UCMOJIb30BaHUEM
buznyecKkux Mozenel, TBOPUECKUX U MPaKTUKOOPUEHTHPOBAHHBIX 33]1aY;

e pa3BUTHE YMCHHH HAOJIOJATh NPHUPOJHBIC SBICHUS W BBHITIOJHATH OIBITHI,
nabopaTopHble  pabOTBl W DJKCHEPUMEHTAIbHBIC  HWCCICAOBAHHUS  C
UCIOJIb30BaHUEM U3MEPUTEIBHBIX PUOOPOB;

e OCBOCGHHE MNpPUEMOB paboThl C uHpopManuend (QUINUECKOro COoAepKaHus,
BKJItOYass WHGOPMAIIMI0O O COBPEMEHHBIX JOCTHKCHHMSIX (U3UKH, aHAIU3 H
KPUTHYECKOE OlIEHWBaHNE WHPOpMAIIUY;

e 3HAKOMCTBO cO cdepamu MpodhecCHOHAIBHON NeATENbHOCTH, CBA3aHHBIMU C
(GU3UKON, U COBPEMEHHBIMH TEXHOJOTHSIMU, OCHOBAaHHBIMH Ha JOCTHXKEHUAX
(bu3MYEeCKON HAYKH.

Ha w3yuenme ¢usuku (6a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO
oOpaszoBaHusi oTBoAUTCS 238 4vacoB: B 7 kjacce — 68 yacoB (2 yaca B Hejenwo), B 8
Kjacce — 68 vacoB (2 yaca B Henenmo), B 9 kimacce — 102 yvaca (3 yaca B HEJENo).

[IpennaraemMslii B mporpamme mo (pu3MKe nepeveHb 1ab0paTopHBIX paboOT U OMBITOB
HOCUT PEKOMEHJATENbHBIA  XapakKTep, YUYUTENIb JENaeT BbIOOP  MPOBEACHUS
7abopaTopHbIX pPabOT W ONBITOB € YYETOM HMHAMBHIYAJIbHBIX OCOOEHHOCTEH
oOy4aroluxcs, CHUCKAa DSKCHEPUMEHTANbHBIX 3aJlaHul, MpeajaraéMblX B paMKax
OCHOBHOT'0 TOCYJJapCTBEHHOTO 3K3aMeHa 10 (PU3HUKe.



COIAEPKXAHUE OBYUYEHUA
7 KIIACC

Pazgen 1. ®u3uka u e€ poJib B MO3HAHUN OKPYKAKOIIEr0 MUPA.

®u3uka — Hayka o unpupone. SABmeHnss npuponapl. PU3NYECKHE SIBICHUSA:
MEXaHWYECKHUE, TEIJIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

duznyeckue BennuuHbl. M3mepenne ¢usnueckux BennanH. Ouzndeckue mpuoOopsI.
ITorpemnocts u3MepeHuil. MexayHapoHas CUCTEMA €UHHII.

Kak ¢u3uka u  [pyrue  eCTECTBEHHbIE  HAyKM  M3y4daloT  IPHUPOAY.
EcTtecTBeHHOHAYUYHBIN METOJ] MO3HAHUS: HAOMIONEHNE, TOCTAHOBKA HAYYHOTO BOMPOCA,
BBIIBIDKEHUE TUTIOTE3, IKCIIEPUMEHT 10 MPOBEPKE TUNOTE3, OOBSICHEHHE HAOII01aeMOTO
apieHus. Onucanue GU3NUECKUX sIBJICHUN ¢ TIOMOIIbIO MOJIENIEH.

Jlemoncmpayuu.

1. MexaHu4ecKue, TEIUIOBbIE, JIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE SIBJICHMUS.

2. @uzmyeckue npUOOPHI M TPOIEAypa NPSMBIX H3MEPEHUU aHaJOTOBBIM U

U (ppOBBIM TPHOOPOM.

Jlabopamopnsie pabomuel u onvimol.

1. Omnpenenenuve LEHbI AEHUS Kbl U3MEPUTEIBHOTO IpUdopa.

2. H3mMmepeHue paccTosiHUN.

3. M3mepenue o0bEMA KUAKOCTH U TBEPIOTO Tea.

4. OmpeneneHue pa3MepOB MaJbIX TEN.

5. M3mepenue temieparypsl IIpU MOMOILM KUJIKOCTHOIO TEPMOMETPA U JaTYUKA

TeMIepaTyphbl.
6. lIpoBenenue nccienoBaHus 1Mo MPOBEPKE TMIOTE3BI: JaJbHOCTD MOJIETA IIAPUKA,
MYIEHHOTO TOPU30HTAIIBHO, TEM OOJIbIIe, YeM OOJIBIIIE BHICOTA ITyCKa.

Paznen 2. IlepBoHavajibHbIE CBeAeHUS 0 CTPOEHUM BellleCTBA.

Crpoenue BemecTBa: aTOMbl U MOJIEKYJIbI, UX pa3mepbl. ONbIThI, JOKa3bIBAIOIINE
JUCKPETHOE CTPOCHUE BELIECTBA.

JIBrmkeHne yacTtull BemecTBa. CBA3b CKOPOCTH JIBUKEHUS YACTHUILl C TEMIIEPATYPOU.
bpoynoBckoe nBmkenue, nuddysus. BzanMmoaeiicTBre 4acTHI] BEIIECTBA: MPUTSIKECHUE U
OTTAJIKMBAHUE.

ArperaTHble COCTOSIHUSI BELIECTBA: CTPOEHUE Ta30B, XUAKOCTEM M TBEPABIX
(kpucTalmyeckux) Tein. B3auMOCBsI3p MEXJy CBONCTBAMHM BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSHUSAX M MX AaTOMHOMOJIEKYJSIpHBIM CcTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauuu.

1. HaOmroneHne OpOyHOBCKOTO JBUKEHMSL.

2. Habmonenue nuddysum.



3.

Ha6J'IIOI[CHI/I6 SIBJ'IGHI/II\/'I, O6T)SICHSII-OIHI/IXCH IMPUTAKCHUCM HJIM OTTAJIKUBAHHCM
qacTHUIl BCIICCTBA.

Jlabopamopnwie pabomul u onvimol.

1.
2.
3.

OreHka mraMeTpa aToMa METOJIOM PSIOB (C HCTIOB30BaHUEM (GoTorpaduii).
OnbITH TI0 HAOJTIOICHUTO TETIOBOTO PACIIUPEHUS Ta30B.
OnbITH IO OOHAPYIKEHUIO IEUCTBUS CHII MOJIEKYJIIPHOTO IPUTSHKEHUSI.

Paznen 3. /IBuskeHue U B3auMoaecTBHE TeJl.

Mexannueckoe nBHKeHHUE. PaBHOMEpHOE M HEpaBHOMEPHOE ABWKEHUE. CKOPOCTb.
Cpennsis CKOPOCTh PU HEPABHOMEPHOM JIBUKECHUU. PacU€T myTH 1 BpeMEHU IBUKCHUSA.

SBnenne nHepunu. 3aKOH MHEpUHUHU. B3anmoaencTBre Tenn Kak NpuiIrnHa U3MEHEHHUS
CKOPOCTHU JBWKEHHMsS Tell. Macca kak Mepa MHEPTHOCTH Tena. lInoTHOCTH BemiecTsa.
CBsi3b IJIOTHOCTU € KOJIMYECTBOM MOJIEKYJT B €IMHUIIE 00bEMA BEIIECTRA.

Cuita kak XapakTepucTHKa B3aumoneucTBusa Ten. Cuia ynpyroctd M 3akoH ['yka.
N3mepenune cuibl ¢ TOMOIIBIO JUHAMOMETpPA. SIBJIEHUE TIATOTEHUA U cuia Tshkectu. Cuia
TSOKECTH Ha Apyrux mianerax. Bec tema. HeBecomocTs. CrioxkeHue CHil, HAalTPaBJICHHbBIX
no oaHoul mpsimol. PaBHOneilctByromas cui. Cuna TpeHusa. TpeHHe CKOJIbXKEHUS H
TpeHUe MOKos. TpeHne B IpUpoae U TEXHUKE.

Hemoncmpavyuu.

1
2
3
4.
5
6

Habmoienne MexaHu4ecKoro JBUKCHHS Tea.

N3mepenne CKOpoCTH NPSIMOJIMHENHOTO JBUKEHUS.
HabutoieHue siBJeHUsI HHEPIUH.

Habmoenne n3MeHeHns: CKOPOCTH TIPH B3aUMOJICHCTBUU TEII.
CpaBHeHUE Macce 10 B3aUMOACHCTBUIO TET.

CiioxeHne Cuil, HalpaBJICHHBIX 10 OJTHOW MPSMOM.

Jlabopamopnwie pabomul u onvimol.

1.

OmnpeneneHre CKOPOCTH PAaBHOMEPHOIO JIBUKEHUS (LIapuka B IKUIKOCTH,
MOJEJIN 3IEKTPUUIECKOTr0 aBTOMOOUJIS U TaK Jajee).

OnpeneneHne cCpelHEW CKOPOCTH CKOJBKEHUS Opycka WIM IIapukKa [0
HaKJIOHHOM MJIOCKOCTH.

Omnpenenenre MIOTHOCTU TBEPAOTO TeENA.

OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb  pacTsbkeHus  (medopmanyn)
OPYXUHBI OT TIPUIIOKEHHOM CHJTBI.

OnbITEI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIBKEHHUS OT Beca
TeNa U XapakTepa CONPUKACAIOIINXCS TIOBEPXHOCTEH.

Paznea 4. /laBjieHue TBEPABIX TeJl, ) KMAKOCTEH U ra3oB.
HaBnenne. CnocoObl yMEHbLIEHUST W YBEIWYeHUs JAaBieHus. JlaBieHue rasa.
3aBUCHUMOCTD JaBJ€HUS ra3za oT o0béMa, Temneparypsl. [lepenava naBieHus TBEPIBIMU

TEJIaMH,

KUOKOCTAMU U TazamMu. 3axkoH Ilackamsg. IlHeBmaTuueckne MaIIWHEL



3aBUCUMOCTh JIaBJICHUSI SKUJKOCTH OT TIIyOMHBL. ['MIpocTtaTuueckuii mapajoxc.
Coobmaromuecs cocynbl. ['uapaBindeckue MEXaHU3MBbl.

Atmochepa 3emuin u atMmocdhepHoe JaBieHue. [IpuUMHBI CyIIeCTBOBaHUS
Bo3nymrHON 000m0uku 3emin. OneiT Toppuuerm. U3mepenne atmochepHOTO JaBIeHUS.
3aBUCUMOCTh aTMOC(EPHOTO JaBJICHUS OT BHICOTHI Haa ypoBHeM Mops. [IpuGopbr mis
U3MEpEHUs aTMOC(HEPHOTO JTABJICHHUS.

JleficTBUE KUIKOCTH W Ta3a Ha MOTPYyKEHHOE B HUX Tesio. BbITankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxomnnaBanue.

Hemoncmpauyuu.

o vk wnN e

~

3aBUCHUMOCTD JABJICHHS ra3a OT TEMIIEPATYpHI.

Ilepenaua gaBiIeHUS )KUIKOCTHIO U Ta30M.

Coo0mmaromuecs Cocy/ibl.

I'mapaBnuyecknii mpecc.

[IposiBienue necTBrs aTMoCHEpPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAIKUBAIOIICH CHIIBI OT 00BbEMA MOTPYKEHHOW 4YaCTH Tela U
MJIOTHOCTH >KHJIKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEH CUJIbI BECY BBITECHEHHOW KUJIKOCTH.

VYcaoBue miaBaHus TeJl: IJIaBaHUE WM TMOTPYKEHUE TN B 3aBUCUMOCTH OT
COOTHOIIEHHMSI INIOTHOCTEN TeJa U KUJIKOCTH.

Jlabopamopnwie pabomuel u onvimol.

1.

HccnenoBanue 3aBUCMMOCTH Beca Tella B BOJE OT 00bEMa MOrpyXEHHOH B
KUJKOCTb YaCTH TEJIA.

Onpenenenre BBITAUIKMBAIOLIEH CHIBI, JEHCTBYIOIIEN HA TENO, MOTPYKEHHOE B
KUIKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAJKUBAKOUIEH CWIbI, IECHCTBYIOIIEH Ha TEIO B
KHUAKOCTH, OT MacChl TeJa.

OneITel,  IEMOHCTPUPYIOIIME  3aBUCUMOCTb  BBITAJKHMBAIOIIEHM  CHIIBL,
JACHCTBYIOIIEH Ha TENO B JKUIAKOCTH, OT 00bEMa MOTPYXKEHHOW B KUAKOCTDH
YacTH TeJIa ¥ OT IJIOTHOCTHU KUAKOCTH.

KoHcTpynpoBaHue apeoMeTpa Wi KOHCTPYUPOBAHUE JIOAKU U OINPEACIICHUE €€
IPYy30II0ABEMHOCTH.

Pa3nen 5. PaGora u MOIIHOCTB. DHEpPrus.

Mexanuueckas padora. MOIIHOCTb.

[IpocTeie MEXaHU3MBI: pblyar, OJIOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuio paBHOBecHs
peiuara. [lpumeHeHue mnpaBuia paBHOBECUS pblyara K OJIOKY. «30JI0TO€ TNPaBUIO»
mexanuku. KITJ[ mpocTeix Mmexann3moB. [IpocTeie MexaHU3MBbI B OBITY U TEXHHKE.

Mexanunueckas sHeprus. Kunernueckas u noTeHuuanbHas 3Heprus. [Ipespanienue
OJIHOTO BHUJA MEXaHWYECKOW DSHEPruu B JApYrod. 3aKOH COXpPAHEHHUsS DHHEPruu B
MEXaHUKE.



Jemoncmpayuu.
1. IIpumepsl MPOCTHIX MEXAHU3MOB.
Jlabopamopnwie pabomul u onvimol.
1. Omnpenenenue pabOTHl CHIIBI TPEHHS] NPH PABHOMEPHOM JIBUJKEHHH Tella I10
TOPU30HTAIBHON TOBEPXHOCTH.
2. HccnenoBaHue yclIOBUM paBHOBECHS pblUuara.
3. Hzmepenue KII/I HaKIIOHHOM MJIOCKOCTH.
4. H3yueHue 3aKOHA COXPAHEHHSI MEXaHUYECKOU DHEPTUU.
8 KUIIACC

Pa3pnen 6. TenioBbIe IBJICHUS.

OCHOBHBIE TIOJIOKEHUSI MOJEKYJISIPHO-KUHETUYECKON TEOPUU CTPOEHHUS BEILECTBA.
Macca u pa3mepsl aTOMOB H MOJEKYJ. ONbITh, NOATBEPKIAIOIINE OCHOBHBIC
MOJIOKEHUSI MOJIEKYJIIPHOKUHETUYECKON TEOPHH.

Mopaenn  TBEpPAOro, IKUJIKOTO HM  Tra3000pa3HOr0  COCTOSHUM  BEIIECTBA.
Kpucrannmuueckue u amopdusie Tena. OObSCHEHHE CBOWCTB Ta30B, KUIKOCTCH H
TBEPABIX TEJI HA OCHOBE MOJIOKEHUN MOJEKYJIAPHO-KUHETUUECKON Teopun. CmaunBaHue
Y KalWUIAPHBIC SIBIICHUSA. TEMI0BOE paCIIMPEHHE U CKATHE.

Temnepatypa. CBsA3b TeMIIEpaTypbl CO CKOPOCTBIO TEIJIOBOIO JBMXKCHHUS YACTHII.
Buayrpennsis sHeprus. CriocoObl M3MEHEHUS] BHYTPEHHEH HSHEpPruu: Tervionepeaada u
coBepuieHue paboTel. Buasl Temonepenaud:  TEMIOMNPOBOJHOCTb, KOHBEKIIHUS,
W3JTy4YCHHUE.

KommyecTtBo TemmoTel. YAeiabHas TEIUIOEMKOCTH BemIecTBA. 1€IIooOMeH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TeruioBoro OamaHca. [lnaBimeHwe u OTBepieBaHHUE
KPUCTANTMYECKUX BEIIECTB. YJIeNbHas TerioTa IuiaBieHus. I[lapooOpa3zoBanue u
koHmeHcanusa. HWcmapenwe. Kumenme. VYaenpHas — Temiota  mapooOpa3oBaHUS.
3aBUCHMOCTh TEMIIEPATYPHI KUTICHUS OT aTMOC(EpHOTO AaBICHHUS.

Brnaxnocts Bo3myxa.

DOHeprus TOINIMBA. Y IeJIbHAsl TEIJIOTa CTOPAHMUSI.

[Tpunnmner paboTel TeroBbix asurareneid KIIJ TtenmmoBoro asurarens. TernmoBbie
JBUTATENU U 3alIATA OKPYKAIOIIEH CPEIbI.

3aKOH COXpaHEHUs U MPEBPAIICHUS YHEPTUH B TEIJIOBBIX MPOIECCaX.

Hemoncmpauuu.

1. Habmronenue 6poyHOBCKOTO JBHKCHHMS.

2. Habmonenue nuddysumn.

3. HaOmromenuve siBeHN CMauyuBaHUsI M KATWJUTPHBIX SBIICHUM.

4. HabmroieHne TerIoBOTO PACITUPEHUS TEll.

5. M3meneHnue naBiieHMs Ta3a NpU H3MEHEHWH OOBEMA M HAarpeBaHUW WU

OXJIQXKJICHHUH.
6. IlpaBuna nsmMepeHus: TeMneparypsl.



7. Buppl Tenonepenayu.

8. OxJlaxxaeHHue PU COBEPILICHUU padOTHI.

9. HarpeBanue npu coBepiieHUN padOThl BHEIIHUMU CHJIAMHU.

10. CpaBHEHHE TEIIOEMKOCTEN PA3JIMYHBIX BEIIECTB.

11. HabnroneHue KuTeHus .

12. HabmroeHue nocTossHCTBAa TEMIIEPATYPhI NPU TUIABJICHUH.

13. Mogenu TemJIOBBIX JABUTaTEIICH.

Jlabopamopnsie pabomel u onvimol.

1. OnbITHI 10 OOHAPY>KEHUIO IEHCTBUS CHII MOJICKYJISIPHOTO TPUTSKCHHS.

2. OmnbITHI 10 BBIPAIIMBAHUIO KPUCTAJUIOB MIOBAPEHHOM COJIM WIIM caxapa.

3. OnbIThI 110 HAOJIOJEHUIO TEIJIOBOI'O PACIIMPEHUS Ia30B, )KUIKOCTEN U TBEPABIX

TEJN.
4. OmnpeneneHue AaBICHHS BO3AyXa B OaUIOHE IIIPULA.
OnbITHl, AEMOHCTPUPYIOIIME 3aBUCUMOCTD JABJIEHUS BO3/yXa OT €ro o0béma u
HarpeBaHUs WIH OXJIaXKICHUS.

6. IlpoBepka runores3bl JUHEHMHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA JKUIKOCTU B
TEPMOMETPUUECKOI TPyOKe OT TeMIepaTyphl.

7. HabOmomenve wW3MEHEHUsS BHYTPEHHEH OJHEprud Telna B pe3yJbTare
TEIJIONepeayl U padOThl BHEIIHUX CHJL.

8. HccnenoBanue siBieHUs TEIJIOOOMEHA MPU CMEIIMBAHUU XOJOIHOM M ropsyeit
BOJBI.

9. OmpeneneHre KOJIMYECTBA TEIIOTHI, MOJyYEHHOTO BOJOW MPU TETUIOOOMEHE C
HarpeTbhiM METaUIMYECKUM LIMJIMHIPOM.

10. OnpenenieHne yaeapHON TEITOEMKOCTH BELIECTBA.

11. MccnenoBanue npouecca uCapeHusl.

12. OnpesesieHne OTHOCUTENIBHOM BIAXKHOCTH BO3/1yXa.

13. OnpenesieHne yaeabHON TEIUIOTHI IUIABIECHUS JIbA.

Pazgen 7. DaekTrpuyecKkue 1 MATHUTHBIE SIBJICHHS.

Onextpuszanms Ten. J[Ba poma ayekTpuueckux 3apsaoB.  Bzammopneiicteue
3apshKeHHbIX Tell. 3akoH KynoHa (3aBUCUMOCTB CHJIBI B3aUMOJICHCTBUS 3apsyKEHHBIX TEI
OT BEJIMYMHBI 3apsJI0B U PACCTOSHUS MEX1Y T€JIaMu).

OnekTpudeckoe mnone. Hanpsok€HHOCTH  anekTpuueckoro  mnois.  [IpuHmun
CYTIEpPIIO3HULIMH SJIEKTPUUECKUX MOJIeH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu sneKkTpU4ecKuX 3apsiioB. OJEMEHTApHBIM  JJIEKTPUYECKUN  3apsifl.
Crpoenue atoma. [IpOBONHMKM M JUAIEKTPUKU. 3aKOH COXPAHEHUS AJIEKTPUYECKOIrO
3apsiaa.

DIIEKTPUYECKHUMN TOK. Y CIOBHUS CYIIECTBOBAHUS AJIEKTPUUECKOTO TOKa. McTouHMKM
MIOCTOSIHHOTO ~ TOKa. JIEHCTBUA 3JIEKTPUYECKOTO TOKa (TEIIOBOE, XHWMHYECKOE,
MarHuTHOE). DJIEKTPUUECKUIN TOK B JKUAKOCTSIX U raszax.



OnekTpuueckas 1enb. Cuna Toka. DIeKTpudyeckoe HamnpsbkeHue. ConpoTHBICHUE
NPOBOJHUKA. YJIENTbHOE CONPOTHUBJIEHUE BellecTBA. 3aKOoH OMa Il ydacTKa LEMH.
ITocnenoBarenbHOE U NTApAIUIEIIBHOE COCTUHEHUE ITPOBOAHUKOB.

PaboTa 1 MOIIHOCTB 3JIEKTpUYECKOro ToKa. 3akoH J[xkoyns—JIeHma. DnekTpruueckue
[ENH ¥ MOTPEeOUTENH dNIeKTpUIecKor sHeprun B ObITy. KopoTkoe 3aMbIkaHue.

[TocrosiHHBIE MarHuThl. B3auMoAeHCTBHE IOCTOSHHBIX MAarHUTOB. MarnuTHoe
nosie. MarHuTHOe 1oJsie 3eMJIM M €ro 3HaueHue Mg xKu3HU Ha 3emiie. OneIT Dpcrena.
MarHuTHOE MOJIe JJIEKTPUYECKOro TOKa. [IprMeHeHue 3JIEKTPOMAarHUTOB B TEXHHUKE.
JlelicTBHE MAarHMTHOIO MOJISI HA MPOBOJHUK C TOKOM. DJEKTPOJBUTATENb MOCTOSHHOTO
ToKa. lcronp30BaHuEe JIEKTpOABUTATENEM B TEXHUYECKMX YCTPOMCTBAX H HA
TPaHCIIOPTE.

Onbitel Dapanes. fIBiaeHue »neKTpoMarHuTHOM wuWHAYKuuH. I[IpaBwiio Jlenna.
Onexrporenepatop. CocoObl MOTYyYEHUS ANEKTPUUECKON IHEPTHH. DINEKTPOCTAHIINN HA
BO300HOBJISIEMBIX HCTOYHUKAX YHEPTHUH.

Jlemoncmpayuu.

DNeKTpU3aLus Tel.
JIBa poaa 3JIEKTPUYECKUX 3apsiI0B U B3aUMOACHCTBUE 3aPSyKEHHBIX TEN.
Y CTpOMCTBO M AEHCTBUE JIIEKTPOCKOIIA.
DIIEKTPOCTATUYECKASI UHAYKIIHS.
3aKOH COXpAaHEHUS IEKTPUUECKUX 3apsJIOB.
[IpoBOOHUKH U TUDIIEKTPUKH.
MopaenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
HNcToYHMKM TOCTOSIHHOTO TOKA.
JIeHiCTBUSA DIEKTPUYECKOTO TOKA.
. DIEKTPUYECKHUI TOK B HKUJKOCTH.
. 'a30BB11 pa3ps.
. U3mepeHune cuibl TOKa aMIepMeTPOM.
. I3MepeHne 351eKTpUIeCKOTro HANPSKEHUS BOJIBTMETPOM.
. PeoctaT u Mara3zuH cONpOTUBIICHUIA.
. B3anmoeiicTBre NOCTOAHHBIX MArHUTOB.
. MozenupoBaHre HEBO3MOXHOCTH Pa3/IeJICHUs ITOJIFOCOB MarHuTa.
. MozenrpoBaHHE€ MarHUTHBIX MOJIEW MOCTOSTHHBIX MAarHUTOB.
. OneIT Dpcrena.
. MarautHoe noJjue Toka. DJIeKTPOMarHur.
. [elicTBME MarHUTHOIO MOJISI HA MPOBOJHUK C TOKOM.
. DIIEKTPOABUTATEND TOCTOSTHHOTO TOKA.
. UccienoBanue sBICHUS JIEKTPOMArHUTHON MHIYKIIHH.
. OnbiTel @apanes.
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24,

25.

3aBUCHUMOCTbD HaIIpaBJICHUSA HHAYKOUOHHOI'O TOKa oT YCJIOBI/II\/'I €ro
BO3HHMKHOBCHMU:I.
9HCKTpOI’CH€paTOp ITOCTOSHHOI'O TOKA.

Jlabopamopnwie pabomel u onvimol.

1.

o v A~ wN

10.
11.
12.

13.
14.
15.

16.
17.

18.
19.
20.
21.

OnpiTel 1O  HAOMIOAEHUIO  OJCKTPHU3AMM  Tel  HMHAYKUMEH ©  Tpu
CONPUKOCHOBEHUH.

HccenenoBanue 1eHCTBUS 3JIEKTPUYECKOTO OIS HA IPOBOJAHUKYU U TUDJIEKTPUKH.
COopka u mpoBepKa paboThI NEKTPHUUECKOH IETTH MOCTOSHHOTO TOKA.
N3mepenre U peryaupoBaHie CHIIbI TOKA.

N3mepenre U peryaupoBaHye HANpsKEHUS.

HccnenoBanue 3aBUCHMOCTHM  CHIJIBI TOKa, HIYIIETO 4YEpe3 PpPE3UCTOp, OT
CONPOTHUBIIEHUS PE3UCTOPA U HAIIPSIKEHUS HA PE3UCTOPE.

OnbITBl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb 3JIEKTPHUUECKOTO COMPOTHUBICHUS
MIPOBOJIHMKA OT €r0 JUIUHBI, TUIOLIa/I1 MOMEPEYHOr0 CEYEHUSI U MaTepHaIa.
IIpoBepka mpaBuia CIOXKEHUsS HANPSKEHWA MNPU  IOCIEN0BATEIBHOM
COECIMHEHHH JIBYX PE3UCTOPOB.

IIpoBepka mpaBuna Uil CUIBI TOKAa NPH NAPALIEIBHOM COEIWHEHUU
PE3UCTOPOB.

Omnpenenenne pabOTHI AMEKTPUIECKOTO TOKA, UIYIIETO Yepe3 Pe3UCTOP.
OnpeneneHre MOIHOCTH AIEKTPUYECKOTO TOKA, BBIIEISIEMOM Ha PE3UCTOPE.
HccnenoBanue 3aBUCUMOCTH CWJIBI TOKA, HIAYIIETO Yepe3 JIAMIIOYKY, OT
HaIpsKEHUS Ha HEW.

Onpenenenue KIIJ[ narpesarens.

HccnenoBanre MarHUTHOTO B3aUMOJACHCTBUS TOCTOSIHHBIX MAarHUTOB.

W3ydyeHre MarHUTHOIO MOl TOCTOSIHHBIX MAarHuTOB IpHU UX OOBEAMHEHUU U
pazzeneHun.

HccnenoBanne n1eMCTBUS SJIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OnbITBl, TEMOHCTPUPYIOLUIME 3aBUCHUMOCTh CHJIBI B3aUMOJECMCTBUSL KATYIIKH C
TOKOM M Mar"ura OT CHJIbI TOKA ¥ HalpaBJICHUsI TOKA B KaTYIIKE.

N3yuyeHue AeiCTBUS MarHUTHOTO MOJISL HA IPOBOJHUK C TOKOM.
KoHncTpyupoBanue u usyueHue padoThl 3IEKTPOABUTATENSL.

N3mepenne KII/I anexTpoaBuraTeIbHON yCTaHOBKH.

OnpITl 1O MCCIENOBAHUIO  SIBJIEHUS  AJEKTPOMATHUTHONM  MHAYKIUU:
UCCJIEI0BAHNE N3MEHEHUI 3HAYEHUS U HaIIPaBJICHUS UHAYKIMOHHOTIO TOKA.

9 KUIIACC

Pasznea 8. Mexannuyeckue AiBJIeHHUSA.
Mexanuueckoe  JBUXKEHME. MarepuanbHas — TOYKA. Cucrema  orcuyéra.
OTHOCUTENBHOCTh ~ MEXaHWYECKOI0  JBWKCHUA. PaBHOMEpHOE  MNPSIMOJIMHEHHOE



nBrkeHue. HepaBHomepHOe mpsMosiMHEWHOe JBrkeHue. CpeaHsss W MIHOBEHHas
CKOPOCTb T€Jia IPU HEPABHOMEPHOM JIBUKEHHUHU.

VYckopenne. PaBHOyCKOpeHHOE MpsAMONMHENHHOE JBHKeHue. CBOOOAHOE MasieHue.
Onpitel ["anunes.

PaBHOMepHOE JBUKEHHE MO OKpyxHOocTH. llepuog wm wactota oOpamieHus.
JIuneiinas u yrioBast CKOpoCTH. LIeHTpOoCTpEMUTEIBHOE YCKOPEHUE.

ITepeii 3akoH Hprorona. Bropoi 3axkoH Herotona. Tperuit 3akoH HproroHa.
[IprHIMI CynepnO3ULIANA CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHs: cuia TPEHHUS CKOJIbXKEHUs, CHJIa
TPEHUS IOKOS, IPYTU€ BUIbI TPEHHUS.

Cuna TSKECTH U 3aKOH BCEMUPHOTO TATOTEHUS. Y CKOPEHHE CBOOOJHOTO MaeHMUS.
JBrxenue muraner Bokpyr Comnua. IlepBasg kocMmuueckass ckopocts. HeBecomocTs u
IIEPErpy3KH.

PaBHoBecue wmarepuanpHOM TOukH. AOcomOTHO TBEpAOE Tenmo. PaBHOBecue
TBEPJOIO TeJIa € 3aKPEIIEHHON OCBhIO BpauieHus. MoMeHT cwibl. L[eHTp TskecTH.

Nmnynsc Ttenma. M3menenwe wummynbsca. Mmmynbe cumibl. 3aKOH COXPaHEHUS
UMITyJIbca. PEakTUBHOE ABUKEHUE.

Mexannueckass paboTta ¥ MOIIHOCTh. PaboTa CHUI TSKECTH, YNPYTrOCTH, TPEHUSI.
Cas3b 3Hepruu ¥ padoThl. [loTeHIManbHas SHEPTUs Tella, MOJHITOrO HaJl IOBEPXHOCTHIO
3emun. lloTeHnManbHast sHeprus cxarToil nmpykuHbel. Kunertndeckas sHeprus. Teopema o
KMHETHUYECKOW SHEPTUU. 3aKOH COXPAHEHUSI MEXaHUYECKOW dHEPIHH.

Hemoncmpavyuu.

1. HaOmioneHne MeEXaHWYECKOTO IBMKCHHS Tela OTHOCHTEIBHO pa3HBIX Tel

OTCYETA.

2. CpaBHeHHE mnyTed M TPAEeKTOPUM [BWKEHHMS OIHOTO M TOrO K€ Tela

OTHOCHUTEJIBHO PAa3HBIX TEJI OTCYETA.

N3mepenne CKOpOCTH U YCKOPEHHMS IPSIMOJIMHENHOTO B KEHUS.

HccnenoBanne npu3HAKOB PABHOYCKOPEHHOTO IBUKEHUS.

HabGutoieHne 1BMKEHNUS Tesa M0 OKPY>KHOCTH.

HaGntoieHne MexaHMYeCKUX SBJICHHMH, MPOUCXOAAIIUMX B CHCTEME OTCYETA
«Tenexka» npu €€ PaBHOMEPHOM U YCKOPEHHOM JBM)KEHHM OTHOCUTEIBHO
KaOuHeTa (PU3UKH.

7. 3aBHCHUMOCTb YCKOPEHMS TeJla OT MAcChl T€Ja U IEUCTBYIOIIEH Ha HETO CUJIBI.

8. HaOmroneHue paBeHCTBA CUJI IPU B3aUMOJIEHCTBUN TEJL.

9. M3meHeHue Beca Tena nIpu YCKOPEHHOM JIBUKEHHUH.

10. [Iepenaya nMmmyJsibca pyu B3aMMOIEVCTBUN TEIL.

11. [IpeoOpa3zoBaHus SHEPTUM NPU B3aUMOIECHCTBUU TEIL.

12. CoOXpaHEHHUE UMITYJIbCA IIPU HEYIIPYTOM B3aUMOJCHCTBUH.

13. CoxpaHeHH€e UMITyJIbCa TPU a0COTIOTHO YIPYTOM B3aUMOJAECHCTBUU.
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14.
15.
16.

HabutoieHne peakTUBHOTO ABU)KECHUS.

CoxpaHeHHe MEXaHUUECKON SHEPTUU ITPU CBOOOTHOM IMaJCHUH.

CoxpaHeHMEe MEXaHMUYECKOW DSHEpPIMM IPH JBWXXEHHMHM TeJla IOJ JIEHCTBHEM
IIPY>KUHBI.

Jlabopamopnwie pabomel u onvimol.

1.

10.

11.

KoHcTpynpoBaHne Tpakta I pasrOHa M JAJBHEWIIEr0 PaBHOMEPHOTO
JBVKEHUS IIAPUKA WIH TEIIEHKKH.

OmnpeneneHne CpeHEW CKOPOCTU CKOJIBKEHHsI OpycKa WJIM JIBHXKEHHsS LIapHKa
10 HAKJIOHHOU TTIOCKOCTH.

OnpeneneHre yCKOpEHHMs Tejla TMpPU PaBHOYCKOPEHHOM  JIBHOKEHHHM 110
HAKJIOHHOW IJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH IIYTH OT BpPEMEHM IIPH  PaBHOYCKOPEHHOM
JBYDKEHUW 0€3 HaYaJIbHOW CKOPOCTH.

[IpoBepka rUMOTE3bl: €CIIM MPU PABHOYCKOPEHHOM JIBMXKEHHMHM 0€3 HadalbHOU
CKOPOCTH IIyTH OTHOCATCS KaK psii HEYETHBIX YHCE, TO COOTBETCTBYIOLIUE
IPOMEKYTKH BPEMEHU OJIMHAKOBBI.

HccenenoBanue 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHUS OT CHJIBI HOPMAJIBHOTO
JaBJICHUSI.

Omnpenenenne kodhUIIMEHTa TPEHUS CKOIBKCHHUS.

OnpenenexHne KECTKOCTU NPYKUHBI.

Omnpenenenue pabOThl CUIIBI TPEHUS NPU PABHOMEPHOM JABM)KEHUU Tela IO
TOPU30HTAIBHON TOBEPXHOCTH.

Onpenenenre paOOThl CUIIBI YIIPYTOCTU NPH MOABEME I'Py3a C UCHOJIb30BAaHUEM
HEIOABUKHOTO U MOJBUKHOTO OJIOKOB.

N3yuyeHune 3aK0HAa COXPaHEHHsI SJHEPTHM.

Pa3gen 9. Mexannueckue K0J1e0aHUA U BOJIHBI.

Konebarenpnoe nBmwkenne. OCHOBHBIE XapaKTEPUCTHKU KOJICOAHWIA: TEPHOJ,
4acToTa, aMIUINTyAa. MareMaTH4ecKuil W TpYKUHHBIM MasTHUKHU. [IpeBpamienue
SHEPrUM MPU KOJICOATETLHOM JBUKECHHUH.

3aryxaromue konebaHus. BriHyxkneHHble konebaHus. Pe3onanc. MexaHuueckue

BOJIHBI.

CBoiicTBa MEXaHUUYECKUX BOJIH. HpOIIOJIBHBIC N TIOIICPCYHBLIC BOJIHBI. I[J'II/IHa

BOJIHBI U CKOPOCTh €€ pachpocTpaHeHus. MexaHW4YecKre BOJHBI B TBEPAOM Tele,
CENCMUYECKHUE BOJIHBI.

3Byk. I'pomMkocTh 3Byka M BbicOTa TOHa. OtpaxeHue 3Byka. HHOpa3Byk wu
yJIBTPa3BYK.

Hemoncmpavyuu.

1.
2.
3.

HaGmonenue xonebanuii Tei moj 1eHCTBUEM CHIIBI TSXKECTH M CUJIBI YIIPYTOCTH.
HaGmonenue xonebanuii rpy3a Ha HUTH U Ha TIPY>KHUHE.
HabintoieHue BeIHYX/IE€HHBIX KOJI€0aHUI U pe30HaHca.



4. PacmpocTpaHeHue Ipo0JIbHBIX U MOMEPEUYHBIX BOJIH (HA MOJIETIH).
5. HaOmroneHnre 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
6. AKyCTHYECKUI PE30HAHC.
Jlabopamopnwie pabomel u onvimol.
1. OmpenaeneHne 4aCTOTHI U TIEpHUoa KOJIeOaHW MaTeMaTHYECKOTO MasTHHKA.
2. Ompepenenuie 4acTOThl U IEPHO/ia KOJIeOaHii MPYKMHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCUMOCTH TIepHOJia KOJIeOAHHM MOABEIICHHOTO K HUTH I'py3a
OT JIJIMHBI HUTH.

4. WccrnemoBaHre 3aBUCUMOCTH TEpUOAa KOJeOaHWUN MPYKUHHOTO MasTHUKA OT
Macchl Ipys3a.

5. IIpoBepka HE3aBHUCHUMOCTH TEpPHOJa KOJieOaHUM Tpy3a, MOABEIICHHOIO0 K HUTH,
OT Macchl rpysa.

6. ONbIThI, NEMOHCTPUPYIOIINE 3aBUCUMOCTh TEpPUOAA KOJEOAHUU MPYKUHHOTO
MasiTHUKA OT MacChl IPy3a U KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus cBOOOJIHOTO MaJCHUS.

Pazgea 10. DnekTpoMaraHuTHoe mojie v 3J1eKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHuTHOE noJie. DJIEKTPOMAarHUTHBIE BOJIHBI. CaoiicTBa
ANEKTPOMArHuTHbHIX  BOAH. [llkama  sJIeKTpoMarHUTHBIX BOJIH. Mcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JJII COTOBOM CBSI3H.

DneKTpoMarHuTHas rnpupoaa ceera. CkopocTh cBeTa. BoJHOBBIE CBOWICTBA CBETA.

Jlemoncmpayuu.

1. CBoONCTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BoOJHOBBIE CBOKCTBA CBETA.

Jlabopamopnwie pabomel u onvimol.

1. M3yyeHue CBOWCTB JJIGKTPOMAarHUTHBIX BOJH C TIOMOIIBI0 MOOUIIBHOTO

tenedoHa.

Pa3nen 11. CBeToBbBIE ABJICHHUS.

JlyueBas mopens cBera. Mcrounuku cseta. lIpsMonuneliHoe pacnpocTpaHeHHE
ceera. 3armenuss ConHua u Jlywsl. Otpaxkenuwe cBera. Ilnockoe 3epkano. 3akoH
OTPAKEHUS CBETA.

[Ipenomnenue cBeTta. 3aKOH MpeIoMIIeHUS cBeTa. [1oHOEe BHYTpeHHEE OTpaKeHUE
cBerta. Mcnosib30BaHKE MOJHOTO BHYTPEHHETO OTPAKEHUS B ONITUUECKUX CBETOBO/IAX.

JIunza. Xon mydeit B ymmn3e. OnTHueckas cuctema ¢oroanmnapara, MUKPOCKOINA H
Teneckona. [’ a3 kak ontuyeckas cuctemMa. bim3opykocTh U TalIbHO30PKOCTb.

Paznoxenue 6enoro ceera B criektp. OnbiThl HetoToHa. CliokeHUEe CHEKTPaTbHBIX
uBeToB. Jucnepcus ceera.

Hemoncmpavyuu.

1. IlpsAmosmHENHOE pacIpOCTPaHEHHUE CBETA.

2. OTpaxkeHue CBeTa.
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[Tonyuenune n300pakeHuii B MIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
[IpenomiieHue cBeTa.

OnTHyeckuii CBETOBO/I.

Xop stydeil B coOupatroniei JH3e.

XOJI Ty4der B pacCEUBAIOLIEHN JIMH3E.

[TonryueHnune n300paxeHUi ¢ TOMOIIIBIO JIMH3.

[Tpunuun neiictBus Goroannapara, MUKPOCKOIA U TEJIECKOIA.

10. Monens rnasa.
11. Pa3noxenue 6emoro cBera B CIIEKT).

12. [Tomy4yeHue 6em0oro cBETa MPH CIOKCHUH CBETa Pa3HBIX I[BETOB.
Jlabopamopnsie pabomuel u onvimol.

1.
2.
3.

HccnenoBanue 3aBUCUMOCTH yTiia OTPAKEHUSI CBETOBOTO Jiyda OT yriia NnaJcHusl.
N3ydenne xapakTepuUCTHK N300pakeHU MTpeIMeTa B TUIOCKOM 3€pKaie.
HccnenoBanne 3aBUCUMOCTH YIJIa TPEJIOMIICHUS CBETOBOTO Jiydya OT YIJia
naJieHUs] Ha TPAHUIIE «BO3IYX—CTEKIION.

[Tony4yenue n300pakeHUi ¢ TOMOIIBIO COOUPAIOIIEH JINH3HI.

Omnpenenenre (OKYCHOTO pacCTOSHUS W ONTUYECKOW CHIIBI coOuparomiei
JIUH3HIL.

OmnBITHI IO Pa3NI0KEHUIO OEIOT0 CBETa B CIIEKTP.

OnbITHI 110 BOCHPUSTHIO I[BETA MTPEAMETOB MPU UX HAOIIIOICHUN Yepe3 IBETOBbIE
(UIBTPHI.

Paszpnes 12. KBaHTOBBIC SIBJICHHS.

Oneitel  Pesepdopna u mianerapHas monens atoma. Mogenbs aroma bopa.
Hcenyckanne n nornomenue cBera atoMoM. KBaHTBI. JIMHEHYaThIe CIIEKTPBI.

PannoaktuBHOCTh. Anbda, OeTa- U ramma-usnydeHus. CTpoeHue aToMHOro sijpa.
Hyxnonnas monens aromHoro sapa. M3zoronsl. PannoaktuBHble npespanieHus. 1lepron
ITOJIypacIana aTOMHBIX SIIEP.

SnepHbie peakiuu. 3aKOHBI COXPaHEHUS 3apsiZIOBOTO U MAaCCOBOTO UMCEINI. DHEPTHUS
CBSI3U aTOMHBIX sifep. CBs3b Macchl M 3HEpruu. Peakumu cuHTE3a W JIEJICHHS SAEP.
Nctounuku sHeprun ConHua v 3BE31.

SAnepHas oHepretuka. JleWcTBUS paAMOAKTUBHBIX M3JIYYEHUM Ha KUBBIC
OpTaHU3MBI.

Hemoncmpavyuu.

A A A

CriexTpbl U3ITy4EHHUSI U TTOTJIOLICHUS.

CriexTpsl pa3aM4HbIX Fa30B.

CnekTp Bogopoa.

HaGmonenue TpekoB B kamepe Buibcona.

PaboTa cuéTunka HOHU3ZUPYIOLIUX U3TYyYEHUN.

Perucrpanus uznydeHns NpupoIHbIX MUHEPAJIOB U IPOJLYKTOB.



Jlabopamopnwie pabomul u onvimol.

1. HabGnrogeHue CIUIONIHBIX U JIMHEWYATHIX CIIEKTPOB U3ITyUCHHUS.

2. UccnepgoBanue TpeKoOB: U3MEPEHUE PHEPTUU YACTHUIIBI 10 TOPMO3ZHOMY TyTH (TI0

dotorpadusm).

3. H3mepenue paamoakTuBHOTO (hOHA.

IHoBTOpHUTEIBbHO-0000 AN MOAYJIb.

[ToBTOpUTENHEHO-0000MAOIINI MOAYIh NpPEIHAa3HAYEeH [JIs CHCTeMaTH3allud |
0000IIEeHNST TPEIMETHOTO COACPKAHUSI M OMBITa JEATEIBHOCTH, MPUOOPETEHHOTO MpHU
M3YYeHHH BCEro Kypca (u3uKu, a Takke Mg TOATOTOBKM K OCHOBHOMY
roCyJapCTBEHHOMY SK3aMeHY 10 (hH3HKe I 00yJaronuXcsi, BRIOPABIIUX 3TOT YIeOHBIN
peIMeT.

[Ipy w3ydyeHUM [aHHOTO MOAYJIA PEAIU3YIOTCSI U CUCTEMATU3UPYIOTCA BHUJIbI
NEeSATEIbHOCTH, HA OCHOBE KOTOPBIX OOECHEYMBAETCS JOCTHXKEHHE NPEIMETHBIX U
MeTarpeaMETHBIX MJIaHUPYEMBIX pE3yJIbTATOB oOyueHwus, dbopmupyeTcs
€CTECTBEHHOHAy4YHasi TPaMOTHOCTb: OCBOEHUE HAyYHBIX METOJIOB HCCIEAOBAHUS
SBJICHUM MPUPOJBI U TEXHUKHU, OBJIAJCHHE YMEHUSIMHU OOBACHITH (U3HUYECKUE SBICHUSA,
OPUMEHSISL TOJYyYEHHBIE 3HAHUSA, pElIaTh 33Jauyd, B TOM YHCJIE KA4YE€CTBEHHbBIE H
AKCIIEpPUMEHTAJIbHBIE.

[TpuHIMNIMATBEHO AESITEIRHOCTHBIN XapakTep JAHHOTO Pa3/eiia peaanu3yercs 3a CUET
TOTO, 4YTO OOYYArONIMECs BBITOJHSAIOT 3aJaHusl, B KOTOPBIX UM IMPEJIaraeTcs:

Ha OCHOBE TOJIYYCHHBIX 3HAHUW pPACIO3HABaTh U HAYYHO OOBIACHATH (PU3UUYECKHE
SABJICHUS B OKPYXKAIOIIEN IPUPOJIE U ITOBCETHEBHOM KU3HU;

MCIIOJIb30BaTh HAYYHBIE METO/IbI UCCIEN0BAHMS (PU3UUECKUX SIBJIEHUH, B TOM YHCIIE
JUTSl IPOBEPKU TMIIOTE3 U MOJTYyYEHUS TEOPETHUECKUX BBIBOJOB;

OOBSACHATH Hay4yHbIE OCHOBBI HamOOJiee BaXKHBIX JIOCTHKEHUH COBPEMEHHBIX
TEXHOJIOTUW, HANpUMEpP, MNPAKTUYECKOTO WCIOJIb30BaHUS PA3JIUYHBIX HCTOYHUKOB
SHEPrUM HAa OCHOBE 3aKOHA NPEBPAILICHHUS M COXPAaHEHUS BCEX W3BECTHBIX BHJIOB
SHEPIHUH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yuenune pu3uku Ha ypoBHE OCHOBHOI'O O0ILEro o0pa3oBaHMs HAIpPaBICHO

Ha JIOCTIKCHHUE JTUIYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTeIbHbIX
pe3yJIbTaTOB.

B pesynbrare u3ydenust GU3NKKA HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHuUs

y oOyuaromierocst 0ynyt copMupoBaHbl CIEAYIONINE TUYHOCTHBIE PE3YJIbTAThHI B
YJacTH:

1) maTpMoTH4YEeCKOro BOCIMTAHUA:

- TIPOSIBJIEHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOM
busznueckoil HayKu;

- IIEHHOCTHOE OTHOIIICHUE K JJOCTUAKEHUSIM POCCUMUCKUX YUEHBIX-(DUBUKOB;

2) rpamaaHCKOro ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSA:

- TOTOBHOCTh K aKTUBHOMY y4YaCTHIO B 00CY>KI€HUH OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTHUKEHUHN
buzukwy;

- OCO3HAHHUE BAXHOCTU MOPATBHO-ITUYECKUX MPHUHIMIIOB B JIESITEIHLHOCTH
Y4EHOTO;

3) 3¢TeTUYeCKOr0 BOCIIUTAHHUS:

- BOCHPHATHE ICTETHYECKUX KauyeCTB (PM3NUECKOW HAYKH: €€ TapMOHHYHOTO
MOCTPOCHUSI, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHUS:

- OCO3HaHWE IEHHOCTH (U3UYECKON HAyKH KaK MOIIHOIO HMHCTPYMEHTA
NO3HAHUS MHUPA, OCHOBBI Pa3BUTHUSl TEXHOJIOTWM, BAXKHEHIIEH COCTaBIIAIOLIEH
KYJbTYPBHI,

- pa3BUTHE HAYYHOW JIFOOO3HATEIIBHOCTH, WHTEpPeca K HCCIICI0BATEIHCKOM
NEATEIIbHOCTH;

5) dopvupoBaHus  KYJbTYpPbl 3A0POBbSI H  3MOLHMOHAJBHOIO
0J1aronoJIyYus:

- OCO3HaHWE IICHHOCTH Oe30macHOro o0Opa3a JKW3HHM B COBPEMEHHOM
TEXHOJIOTHYECKOM MHUpPE, BAXXHOCTH TIPABWJI OE30MacCHOTO TIOBEICHHS Ha
TpaHCIIOpPTE, HA J0pOrax, C AJIEKTPUUYECKUM M TEIUIOBHIM OOOpPYJAOBAaHHEM B
JOMAlITHUX YCIIOBUSIX;

- chOpMHPOBAHHOCTh HaBBIKA pedJICKCUU, MPU3HAHUE CBOETO MpaBa Ha
OIIMOKY M TAaKOTO K€ MpaBa y IPyroro 4eaoBeKa;

6) Tpy10BOIr0 BOCIMTAHUS

- aKTMBHOE y4YacTH€ B PEIIEHUWU MPaKTUYECKUX 3a/ay (B paMKax CEMbH,
oOpa3oBaTeNbHON  OpraHu3aldy, Topoja, Kpas) TEXHOJOTHMYECKOW U



COITMAJILHOM HAIPAaBIICHHOCTH, TPEOYIOIMMX B TOM 4YHCIE W (PU3MUECKUX
3HAHUM;

e - HHTEPEC K MPAKTHUYCCKOMY M3YUEHUIO PO ecCrid, CBI3aHHBIX C (DU3UKOIA;

e 7)3K0JIOrHYECKOr0 BOCIIMTAHUSA:

e - OpHUEHTAIMS HA MPUMEHEHUE (PU3NUECKUX 3HAHUU ISl PEIICHUs 3a1ad B
o0JlacTh OKpy’Karollel cpeapl, IUIAaHUPOBAHUS IIOCTYNKOB W OIICHKH HX
BO3MOYKHBIX MTOCJIECJICTBUI JIJI1 OKPY’KAIOIIECH Cpeibl;

e - OCO3HAHHE TJIOOATHHOTO XapakTepa JKOJOTUYECKHUX MPOOJIIeM W TyTeH WX

pelieHus;

e 8) agpanTanuu K HU3MEHSIOIIMMCH YCJOBHAM COLHUAIBHON U NMPHUPOIHOMI
cpeabl:

e - TIOTPEOHOCTh BO B3aWMOJICUCTBUM TIPH BBIMOJHCHUH HCCICIOBAHUN M
MPOCKTOB (DU3UYECKON HAIMPABICHHOCTH, OTKPBITOCTh OMBITY W 3HAHUSIM
APpYTUx,

e - TIOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTA YEPE3 IPAKTHYECKYIO
JICSITEIbHOCTD;

e - NOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHHM, B TOM YHUCIEe (POPMYITHPOBATH
UJICH, TIOHATHS, TUTIOTE3hI O (PU3UIECKUX OOBEKTAX U SIBJICHUSIX;

e - OCO3HaHWE Ne(UIUTOB COOCTBEHHBIX 3HAHWN M KOMIIETCHTHOCTEH B 001acTH
bu3uKY;

e - IUIAHUPOBAHHE CBOETO PA3BUTHUS B NPHUOOPETEHHH HOBBIX (UUUYECKUX
3HAHUIM;

e - CTPEMJICHHE aHATM3UPOBATH W BBISABIIATH B3AMMOCBSI3H TPUPOJIBI, OOIIECTBA U
HSKOHOMUKH, B TOM YHCJIC C UCTIOJIb30BaHUEM (DU3UYECKUX 3HAHUN;

e - OLIGHKAa CBOUX JEUCTBUNA C Yy4€TOM BIMSHHUS Ha OKPYXAIOIIYI Cpeny,
BO3MOXHBIX TJIOOQIBHBIX MOCIEACTBUH.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBoeHHs TporpaMMbl 1Mo (M3MKE HAa YPOBHE OCHOBHOTO
obmero odpa3zoBanus y oOydaromierocs OyayT chopMUpOBaHEI MeTaNpeaMeTHbIe
pe3yJbTaThl, BKIIIOYAIONINE TO3HABATEIILHBIC YHUBEPCATIbHBIC yUCOHBIC TCUCTBHUS,
KOMMYHHKATHBHBIC  YHUBEpPCAIbHbIC  Y4eOHBIE  JCHCTBHS,  PETYJISTHBHBIC
YHHBEpCAJIbHBIC yU4eOHBIC JICHCTBHSI.

IMo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbI€ /1eiiCTBUS

Ba3oBble jiornyeckue aeiicTBUN:
e BBIBIATHL W XapaKTEpU30BaTh CYIIECTBEHHBIE TMPU3HAKU OOBEKTOB
(s1BICHUI);



yCTaHaBJIMBAaTh CYLIECTBEHHBIN MPU3HAK KJIACCU(UKALUN, OCHOBAHUS IS
000011IeHHS 1 CPABHEHUS;

BBISIBJISITH 3aKOHOMEPHOCTU U IPOTUBOPEUMS B pacCCMAaTPUBAEMBbIX (haKTax,
JAHHBIX U HAOIOICHUSAX, OTHOCAUINXCA K (PU3UUECKUM SIBICHUSM;
BBISIBJISITh TTPUUMHHO-CJICICTBEHHBIC CBSA3M MPH U3YYCHUHU (U3NYECKUX
SIBJICHUI U MPOLIECCOB, JI€JaTh BHIBOJBI C MCIIONb30BAHUEM JEAYKTUBHBIX
U WHAYKTUBHBIX YMO3aKJIFOUEHUH, BBIIBUTaTh TMIIOTE3bl O B3aUMOCBS3SIX
(bU3UYECKUX BEIUYHH;

CaMOCTOSITENIbHO BBIOMpaTh CHoco0 pemeHus: ydeOHOW (PU3NYeCKOM
3a7aun (CpaBHEHHE HECKOJIBKMX BapHUaHTOB pEIICHUs, BHIOOp Hambosee
HOJIXOJSIIETO ¢ YUETOM CaMOCTOSTEIbHO BbIIEJICHHBIX KPUTEPHEB).

Ba3oBbIe uccieaoBaTe/ILCKHeE 1eHCTBUA:

MCITOJIB30BaTh BOIPOCHI KaK MCCIICOBATEIHCKUN HHCTPYMEHT ITO3HAHMUS;
MIPOBOJIUTH 10 CAMOCTOSITETFHO COCTABIICHHOMY TIJIaHY OTIBIT, HECJIOKHBIN
bu3MUeCcKuil IKCIIEPUMEHT, HEOOJbIIOe HCCIAeA0BaHUEe (PU3UUECKOTrO
SIBJICHUS,

OIICHMBaTh HA TMPUMEHUMOCTh M  JOCTOBEPHOCTh HHGOPMAIIHIO,
MOJyYEHHYIO B XO/I€ MCCIIEIOBAHUS MM IKCIIEPUMEHTA;

CaMOCTOSITETbHO (hOPMYTHPOBATH 0OOOIICHNS W BBIBOBI TIO pE3yiIbTaTaM
MPOBENEHHOTO HAOIIOICHUS, OTbITA, UCCIICIOBAHNUS,

POTHO3UPOBATh  BO3MOXKHOE  JayibHEWIIee pa3BUTHE  (DUINYECKUX
MIPOIIECCOB, & TAK)KE BBIIBUTATH MPEATIONOKECHUSI 00 WX Pa3BUTHUU B HOBBIX
YCIIOBHSIX Y KOHTEKCTaX.

Pabora c nundopmanueii:

OPUMEHSTh PA3IMYHbIE METOJbl, MHCTPYMEHTBI U 3aIIPOCHI IIPHU TOUCKE U
otOope MHGOPMAIMK WM JaHHBIX C YYETOM MPEJIOKEHHON y4eOHOMH
dbuznyeckoil 3a1a4u;

aHAMM3UPOBaTh, CHCTEMATH3UPOBATh M MHTEPIIPETUPOBATh MH(POPMAITHIO
Pa3IUYHBIX BUJOB U (OPM IMPEACTABICHHUS;

CaMOCTOSITENIbHO ~ BbIOMpaTh ONTUMalIbHYI0 (opMy mpeAcTaBICHUS
uHDOpMaAIlUM W WUIIOCTPUPOBATH peIIaeMble 3aJladyd  HECIOKHBIMU
cXeMaMu, TuarpaMMaMi, HHOUW rpaduKoi U UX KOMOMHAIIMSIMHU.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIBHBIC y‘leﬁﬂble IleﬁCTBHSI:

B XOJie OOCYXIEHMsI y4eOHOTO MaTepuaia, pe3yJbTaToB Ja0OpaTOPHBIX
paboT ¥ MPOEKTOB 3a7aBaTh BOIPOCHI IO CYIIECTBY 0OCYKIaeMOM TeMbI
BBICKA3bIBaTh HJCH, HAICICHHBIE HAa PEIICHHWE 3aJaud W TOAJCpKaHUE
OarokenaTeaIbHOCTH OOIICHUS;

COTIOCTABIIATh CBOM CYXICHUS C CYXKICHUAMH JPYTUX YYACTHHKOB
Jyajora, 0OHapY>KUBATh Pa3IMUME U CXOACTBO MO3UIIHIA;



BBIPAKATh CBOXO TOYKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAX;
nyOJIMYHO NPEICTABISATh PE3YIbTATHI BHIIOIHEHHOIO (PU3UUYECKOTO OIBITA
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, IPOEKTA);

NOHMMATh W HWCHOJb30BaTh  IMpPEUMYyIIEecTBA  KOMaHIHOM U
WHANBUAYAIbHON pabOThl TMpU PEIICeHWHM KOHKPETHOM (U3NUYECKOM
poOJIeMBI;

IIPUHUMATh LIEJIM COBMECTHOM JEATEIBHOCTH, OPraHU30BbIBATh JIEUCTBUS
no e€ MOCTIKEHHUIO: paclpeneNaTh poiu, OOCYXIaTh MPOIECCH H
pPE3yIbTaThl COBMECTHOM pabOThI, 00001I1aTh MHEHHS HECKOIBKUX JIFO/ICH;
BBITIOJHATH CBOIO YacTh pabOTHI, TOCTHTasi KAYECTBEHHOTO pe3yibTara 1o
CBOEMY HANPABICHUIO M KOOPAUHHUPYS CBOMU JEUCTBHA C JPYTMMHU
YJICHAMH KOMAaHJIbl;

OIICHWBATh KAa4€CTBO CBOETO BKJa/Ja B OOIIMI MPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENIbHO CPOPMYTUPOBAHHBIM YIaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIe YHHBepcaJbHbIE YUeOHbIE NeiCTBUSA

Camoopranusanus:

BBISIBIISAITH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CHUTYyaIUsX, TPEOYIOIINUX
TUTSI petiieHust (GU3NIECKUX 3HAHUM;

OPUCHTHPOBATHCA B  PA3IUYHBIX TMOAXOJaX TMPUHATHS  PEIICHUIN
(MHIMBUAYyaIbHOE, TIPUHSATHE PEIICHUS B TPYINE, NMPUHATHE PENICHUIN
rpynmnoi);

CaMOCTOSITEJIbHO COCTAaBJISITh aJITOPUTM pEIIeHUs (PU3NYECKON 3a1aun Ui
IUTaHa HMCCIIEOBAHUA C YYETOM HMMEIOIIMXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHPOBATH MIPEIjIaracMbie BAPUAHTHI PEIICHU;
nenaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CﬂMOKOHTpOJ’Ib, IMOIUOHAJIbHBbIN HHTEJIEKT:

J1aBaTh aJCKBAaTHYIO OLIEHKY CUTYalluu U IIpeJIaraTh IUIaH €€ U3MECHEHUS;
OOBSCHATHP TPUYUHBI  JOCTIDKEHUS  (HENOCTIDKEHHUS)  pPEe3yJbTaToOB
JeSITEIbHOCTH, JaBaTh OIEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTh (B TOM YHUCIJIE B XOJl BBIOJHEHUS
(u3MYECKOr0 HUCCIEOBAaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
00CTOSITENTECTB, W3MEHUBIIUXCS CHUTYyalllii, YCTaHOBIEHHBIX OIIMOOK,
BO3HUKIINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE PE3YJIbTATA LIEIU U YCIOBHSIM;

CTaBUTh ce0s Ha MECTO JPYroro 4ejaoBeKka B XOJE CIopa WIN JUCKYCCUU
Ha Hay4YHYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY APYIroro;
IPU3HABAaTh CBOE MPaBO Ha OMIMOKY MPU pelIeHUU (PU3NYECKUX 3a/1a4 WU
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYTOTO.



IMPEAMETHBIE PE3YJIBTATDBI

K xonIty o0yueHus B 7 KJacce rpeaMETHbIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSl YMEHHUI:

UCIIONB30BAaTh  MOHATHS:  (PU3MYECKHE W XUMHYECKHE  SIBJICHHUS,
HaO0IeHNE, SKCIIEPUMEHT, MOJENb, TUIOTE3a, CIUHUIIBI (PU3NISCKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHhIe COCTOSIHHS BelecTBa (TBEpHOE,
KHUJIKOE, Tra3000pa3HOe), MEXaHWYECKOE JIBKEHUE (paBHOMEpHOE,
HEpPaBHOMEPHOE, MPSMOJMHENHOE), TPaeKTOpHsl, paBHOJEHCTBYOIIAs
cuna,  nedopmarus  (ympyras, — IUTacTHYeCKas),  HEBECOMOCTb,
COOOIIAOIINECs COCY/IbI;

pasznuuath sBieHUs (auddy3us, TEMIOBOE IBUKEHHE YACTHI] BEILECTBA,
pPaBHOMEpPHOE  JIBIJKEHUE, HEPABHOMEPHOE  JBWKEHHE, HHEpLus,
B3aMMOJICHCTBHE TEJ, pPaBHOBECUE TBEPIBIX TEJ C 3aKPEIUIEHHOM OChIO
BpallleHus, Tepefada AaBiCHUA TBEPABIMU TeNaMH, >KUAKOCTAMH U
razamu, arMocepHoe JaBlIeHHE, IUIABAaHWE TEJN, MPEBpAIICHUS
MEXaHUYECKOM PHEpPruM) MO OMMCAHUIO MX XapaKTEpHbIX CBOMCTB U Ha
OCHOBE OIIBITOB, JIEMOHCTPUPYIOIINX JAHHOE (PU3NYECKOE SBJICHUE;
pacro3HaBaTh TPOSBICHHE HM3YyUYEHHBIX (PU3UYECKUX SIBICHUNH B
OKpY)XarollleM MHpPE, B TOM YHCIC (PU3NYCCKUE SIBICHUS B MPHUPOJE:
IPUMEPHI ABMKCHUS C PA3TUYHBIMU CKOPOCTSAMU B JKMBOW M HEXHBOU
npupojie, ACUCTBHE CHUJIbI TPEHUS B MPHUPOAE U TEXHHUKE, BIHSIHUE
aTMOoc(epHOro JIaBJICHUsS Ha >KMBOW OpraHU3M, IUIABaHHUE pbIO, pblYaru B
TEJe YeIOBEeKa, MPU STOM MEPEBOIUTH MPAKTUUECKYIO 3a/ady B YyUeOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOWCTBA (TIPU3HAKHN ) (PU3UUECKUX SBICHUI;
ONUCHIBATh U3yUEHHBIE CBOMCTBA TeNl U (PU3NYECKUE SIBJICHMS, UCIIONIb3YS
¢uznyeckue BeIMUMHBI (Macca, 0O0BEM, IUIOTHOCTh BEIIECTBA, BPEM,
yTh, CKOPOCTb, CPENIHAS CKOPOCTb, CHUJIAa YIIPYTrOCTH, CUJIA TSHKECTH, BEC
Tena, CWiIa TpeHHs, JaBieHWe (TBEPIOTO Tena, >KUIKOCTH, ras3a),
BBITAJIKMBAIONIAS CUJIa, MEXaHWYecKas paboTa, MOIIHOCTb, IJICUO CHIIBI,
MOMEHT CWIbl, KO3()QUIMEHT TOJEe3HOIO JAEUCTBUS MEXaHU3MOB,
KUHETUYECKass U MOTEHIHUaJIbHAs JHEPIus), MpU ONHCAHUU MPAaBUIBHO
TPAKTOBAaTh  (PU3WYECKUI  CMBICT  HUCTHOJB3YEeMBIX  BEJIHYMH, UX
0003HAYCHHUS] W €IWHUIBI (U3MUYECKUX BEIUYHH, HAXOAUTH (OPMYIIBI,
CBSI3BIBAIOIINE TAHHYIO (PU3MYECKYIO BETUYHMHY C IPYTMMH BEIMYHMHAMM,
CTPOUTH IPapUKN U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUUNH;
XapaKkTepu30BaTh CBOMICTBa Tes, (PU3MUYECKUE SBJICHUS U IPOLECCHI,
UCIIOJIB3Ys MpaBUJia CJIOKEHUS CUII (BAOJIb OJHOM IpsiMOi), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, IpaBUIO paBHOBecHs pbluara (0J10ka),



«30JI0TOE€ TPABHJIO» MEXAHUKH, 3aKOH COXPAaHECHHS MEXaHWYECKOH
SHEPruM, NpPU O3TOM [JaBaTh CJIOBECHYIO (OPMYJIUPOBKY 3aKOHa U
3aIMCBIBaTh €70 MATEMATUYECKOE BBIPAKEHUE;

OOBSACHATH (pU3MUECKHE SBICHMS, POIIECCH U CBOWCTBA TEJ, B TOM UYHUCIIE
U B KOHTEKCTE CHUTyalUuld IPAKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh IPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTh OObACHEHUE U3 1-2
JOTHYECKHX ILIAaroB ¢ ONOpOM Ha 1-2 M3yueHHBIX CBOWCTBA (PU3MUYECKUX
SBJICHUH, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemar pacu€THhlE 3a7adyd B |—2 JEWCTBUS, HCHOIB3YS 3aKOHBI U
dbopMyIibl, CBS3BIBAIOIINE (PU3MUECKHME BEJIMYMHBI: HAa OCHOBE aHAJINM3a
YCIIOBUS 33/1a4 3aIIUCBIBATh KPATKOE yCIOBUE, MOJACTABIATh (PU3NUECKHUE
BEJIMYMHBI B (OPMYJIBI U MPOBOAUTH PAcdEThl, HAXOAUTH CIIPABOYHBIC
JaHHbIE, HEOOXOUMBIE U1 PEUICHUs 3a/1a4, OLIEHUBATh PEATHUCTHYHOCTh
MOJTy4YeHHOUW (PU3NUECKON BEJTMYMHBI,

pacrno3HaBaTh MpPOOJEMBbI, KOTOpPbIE MOXXHO PpEIIUTh MpPU MOMOUIH
(¢u3NYECKUX METOOB, B OIMCAHUM MCCIIEI0OBAHUS BBIICIATh IPOBEPSIEMOE
OpeanoyiokeHne  (TUmorTesy),  pasnuyaTb U MHTEPIPETUPOBATH
NOJIyYEHHBIM pe3yJbTaT, HAXOAWTh OIIMOKM B XOAE ONbITA, J€JaTh
BBIBO/JIBI T10 €T0 PE3yJIbTaTaM;

OPOBOAUTH OMNBITHl MO HAOMIOACHHIO (PU3MYECKUX SBICHUA WU
duznyeckux CBOICTB Te: (dopMynupoBaTh IpOBEpsEMbIE
NPEANOJIOKEHNS, COOMPATh YCTAHOBKY U3 MPEIIOKEHHOTO 000pyA0BaHUS,
3aMMCBIBATH XOJ ONBITA U (POPMYJIMPOBATH BBIBOJIBI;

BBITIOJIHATD MPSMBIE W3MEPEHUS PACCTOSHUSA, BPEMEHHM, MACChI TEIa,
o0béMa, CHJIBI M TEMIIEpaTypbl C HCIOJb30BAHUEM aHAJIOIOBBIX U
UpPOBBIX MPUOOPOB, 3aNMUCHIBaTh IIOKa3aHHUS MPUOOPOB C YUYETOM
3aJIaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHNUI;

IPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OAHOW (PM3HYECKOU BETUYHHBI OT
JIPYroil C HCIOJIb30BAHMEM IMPSMBIX HM3MEPEHUH (3aBUCUMOCTH IyTH
PAaBHOMEPHO JABWXKYILEroCsl Tela OT BPEMEHU JBH)KCHHUS Te€Ja, CHUJIbI
TPEHUSI CKOJILKEHUS OT Beca Tela, KauecTBa 00pabOTKH MOBEPXHOCTEN Te
Y HE3aBUCUMOCTH CHWJIBI TPEHHUSI OT IUIOIIAAN CONPUKOCHOBEHHUS TEI, CUIIbI
YIPYTrOCTH OT YAJWHEHUS MPYKUHBI, BHITAIKMBAIOIICH CHIIBI OT 00BEMa
NOTPYKEHHON 4acTH TeJIa ¥ OT IJIOTHOCTHU KUAKOCTH, €€ HE3aBUCHMOCTH
OT IUIOTHOCTHU TeJa, OT MIyOMHBI, HA KOTOPYIO MOTPY’KEHO TEJ0, YCIOBUM
TUTAaBaHUS TEJ, YCIOBHM pPAaBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAHUM ~ Y4€OHOTO HCCIEAOBAaHUSA, CcOOHMpaTh YCTAHOBKY H
BBIIIOJIHATh M3MEPEHHUsS], CIEAYs NPEIJIOKEHHOMY IUIaHy, (PUKCHpOBATh
pe3ysbTaThl MOJIYYEHHONW 3aBUCUMOCTH (DU3MUECKUX BEIUYMH B BUJE



NpeUIOKEHHBIX TaOnuil U TrpaduKoB, JeNaTh BBIBOJBI MO pe3yibTaTaM
UCCIIEJOBaHMUS;

IPOBOANTHh KOCBEHHBbIE HU3MEpPEHMs] (PU3MUECKUX BEIUYUH (IJIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPIOTO Tena, Cuja TPEHHUS CKOJBKCHHUS,
JaBJICHHE  BO3/AyXa, BBITAIKUBAIONIAs CWJIA, JIEHCTBYyIOIIas  Ha
HNOrpyKEHHOE B KHUJAKOCTh Te€JO0, KOI()PUIMEHT MONe3HOro AEeUCTBUA
OPOCTBIX MEXaHU3MOB), CIeAys NPEJIOKEHHOW WHCTPYKLUUHU: TpU
BBITIOJTHEHHH HW3MEPEHUl COOMpaTh SKCIEPUMEHTANBHYIO YCTaHOBKY H
BBIUUCIISTH 3HAUEHNE NICKOMOW BEJIMUMHBI,

coOroAaTh MpaBujia TEXHUKNA 0€30MacHOCTH IpH paboTe ¢ 1a00paTOPHBIM
000pyI0BaHUEM;

yKa3bIBaTh MPUHLUIBI JEHUCTBHUS NMPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BEChl, TEPMOMETpP, AMHAMOMETp, COOOIIAIOIMUecs COCyAbl, OapoMmerp,
pBIYar, TOABMKHBIA U HETIOABUKHBIN OJIOK, HAKIIOHHAS TTOCKOCTB;
XapaKkTepU30BaTh MPUHIMIBI JEUCTBUS HM3YUYEHHBIX MpUOOpPOB U
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha HX OMNHMCAHHUA (B TOM YHUCIE:
HNOJIUIMITHUKY, YCTPOWCTBO BOJOINPOBOJA, THIPABIUYECKUN IIpecc,
MaHOMETp, BEICOTOMEp, MOPITHEBOW HACOC, apEOMETP), UCTIOIB3Ys 3HAHUS
0 cBOMCTBax (PU3UYECKUX SIBICHUN U HEOOXOIUMBbIE (PU3NUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  NpUMEPbl  (HAXOAUTh  HHGOpPMALMIO O  [pPUMEPax)
MPAKTHYECKOTO HCIOJb30BaHUA (PU3UYECKUX 3HAHUNA B TOBCETHEBHOM
KU3HU 11 oOecrieueHus: 6€30MacHOCTH MPH OOpaIleHUH C MPUOOpamMu u
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHEHUS 3/I0pPOBbS W COOJIIOACHHS
HOPM 3KOJIOTUYECKOTO MOBEJCHMSI B OKPY KaIOIIEH cpee;

OCYIIECTBIISATh OTOOp MCTOYHUKOB HMH(opmanmu B HHTepHere B
COOTBETCTBUH C 33JJaHHBIM MTOMCKOBBIM 3aIIPOCOM, HA OCHOBE NMEIOIIUXCS
3HaHUW © TYTEM CpPAaBHEHUS PA3NUYHBIX HCTOYHUKOB BBIJCIATH
UHpOpMaAIMIO, KOTOpas SBISIETCS HPOTHUBOPEYUBONM WM MOXKET OBIThH
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPU BBIMOJIHEHUH Y4YEOHBIX 3a/laHUi HAay4HO-TIOMYJISIPHYIO
auTepaTypy  (HU3MYECKOro  COAEpXKaHHs, CIPAaBOYHbIE MaTEepHAIIbI,
pecypcsl ceti IHTepHET, BIafeTh MpuéMaMi KOHCTIEKTHPOBAHUS TEKCTa,
npeoOpazoBaHus HHOPMALMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co3/1aBaTb COOCTBEHHBIE KpPATKHE MUCHBMEHHBIE U YCTHBIE COOOILEHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(MOpPMALNU (PUIUIECKOTO COACPNKAHUS, B TOM
qHclie MyOJWYHO JeNaTh KpaTKhue COOOIIEHUS O pe3ysbTaTax MPOEKTOB
WM Y4eOHBIX HCCIEIOBaHWN, TPH D3TOM TPaMOTHO HCIIOJIB30BATh



U3YYCHHBIM TOHSATUWHBIN ammapaT Kypca (U3HMKH, COMPOBOXKIAThH
BBICTYIUUIEHUE MTPE3EHTALIUE;

IpU BBIMOJHEHUU Y4YEOHBIX MPOEKTOB M MCCIEIOBAHUN paclpelessiTh
00s13aHHOCTH B TPYyNIle B COOTBETCTBHU C TOCTABJICHHBIMH 3aJladyaMH,
CICAUTh 3a BBINOJHEHUEM IUIaHA JCHCTBHM, aJE€KBATHO OIICHUBATh
COOCTBEHHBIM  BKJAJ B  JICSATCNBHOCTh  TPYMIBI,  BBICTPAUBATh
KOMMYHUKATHBHOE B3aUMOJICHCTBUE, YUUTHIBASS MHEHHUE OKPYKAIOIIHX.

K xoHI1y 00yueHus B 8 kiacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh C(HOPMUPOBAHHOCTH Y 00YJAIOIINXCST YMEHUM:

UCIIOJIB30BaTh MOHSATHUS: MAacca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JBUKEHUE
aTOMOB U MOJIEKYJI, arPETaTHBIE COCTOSIHUS BEIIECTBA, KPUCTAININUECKUE U
amop(HbBIe TeJa, HACBHINIEHHBIM KM HEHACHIIEHHBIM Map, BIAXHOCTD
BO3/yXa, TeMIepaTypa, BHYTPEHHSS DSHEpPrus, TEIJIOBOM JIBUTATElb,
AJIEMEHTAPHBIN ANEKTPUUYECKUIN 3apsl, HIEKTPUUECKOE IMOJIe, TPOBOJIHUKU
U JUAJEKTPUKH, TOCTOSIHHBIN 3JIEKTPUUECKHUI TOK, MATHUTHOE TI0JIE;
pasznuyaTh SBJICHHUS (TEMJIOBOE pPACIIMPEHUE U CKaTHe, Tervlonepesaaya,
TEIUIOBOE PaBHOBECHE, CMAUMBAaHUE, KAWJUISIPHBIEC SIBJICHUS, UCIIAPEHHE,
KOHJICHCAIlusl, TUIaBJICHUE, KpUCTAJUIM3alus (OTBEpJ/IeBaHUE), KUIICHHUE,
Terionepeaaya (TerIonpOBOIHOCT, KOHBEKIIUS, U3JIy4YEHUE),
ANEKTpU3aLUs TEJ, B3aUMOJICUCTBUE 3apANIOB, ACHUCTBHS SJIEKTPUUYECKOTO
TOKa, KOPOTKOE 3aMbIKaHHWE, B3aUMOJCHCTBUE MATrHHUTOB, JECHCTBHE
MarHMTHOTO TOJIsi HA TPOBOJIHUK C TOKOM, 3JIEKTPOMArHUTHAS UHAYKIIUS)
M0 OINHUCAHUI0O MX XapaKTEPHbIX CBOWCTB U HA OCHOBE OIBITOB,
JTEMOHCTPHUPYIONTUX JaHHOE (PU3HUECKOE SIBIICHHCE;

pacro3HaBaTh MPOSIBJICHUE U3YYEHHBIX (U3MYECKUX  SBJICHHUHA B
OKpY’)KalollleM MHpe, B TOM 4HcCie (Pu3nyeckue SIBICHUS B MPHUPOJE:
MOBEPXHOCTHOE HATSHDKEHUE M KaNWJUSIPHBIE SIBIICHUST B MPHUPOJE,
KpUCTaJUIbI B mpupope, uznydeHue CoJiHIla, 3aMEp3aHUE BOJIOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEsI, CHETa, SJIEKTPUUECKUE
SBJICHUSI B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emMiH, Jpeiid MOJIFOCOB, POJIb MATHUTHOTO TOJIA JUIsl JKM3HU Ha
3emiie, MOJSPHOE CUSTHUE, IPU 3TOM MEPEBOAUTH MPAKTUUYECKYIO 3a7a4y B
y4eOHYI0, BBIACIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKHU) (HU3UUYECKUX
SIBIICHUM;

OTHCHIBATh U3YYCHHBIC CBOMCTBA TeN U (U3UYECKHUE SBJICHUS, UCIIONb3YS
¢dbu3nyecKkre BEIUYMHBI (TEMIlepaTypa, BHYTPEHHSISI SHEPIUsi, KOJIUYECTBO
TEIUIOThI, yJieJIbHAas TEIUIOEMKOCTh BEIIECTBA, YyAeidbHAs TEIjioTa
TUIABJICHUS, yNeTbHAs TEIUIOTa MNapooOpa3oBaHUs, yHAelbHAs TEIUIOTa
CropaHusi TOIUIMBA, KOI(PPUIMEHT TOJIE3HOTO JIEUCTBUS TEIIOBOM



MallWHbl, OTHOCUTEJIbHAS BIAXHOCTh BO31yXa, JJIEKTPUYECKUN 3apsn,
Ccuja TOKa, JJIEKTPUYECKOE HANpsHKEHHE, CONPOTHBIIECHUE IPOBOJIHMKA,
yIEIbHOE  CONpPOTHUBIIEHHWE  BellecTBa, paboTta U MOIIHOCTb
AIIEKTPUYECKOr0  TOKAa), NpPH  ONHCAHUM MPaBUIBHO  TPAKTOBATh
(U3UYECKUI CMBICH UCIOJIb3YEMbIX BEJIMYUH, 0003HAUYECHHS] U €IUHULIBI
¢u3nyecKux BEIMYUH, HAXOAUTh (OPMYIbI, CBS3BIBAIOLIME JaHHYIO
(¢u3NYECKyI0 BEIWYMHY C JPYTMMHU BEJIMYMHAMM, CTPOUTH TIpaduku
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYNH;

XapaKTepu30BaTh CBOWCTBA TeN, (PU3WYECKUE SIBICHUS U TPOIIECCHI,
UCIIOJIb3Ysl OCHOBHBIE TOJIOXKEHHUSI MOJIEKYJIIPHO-KUHETUYECKOW TEOpUHU
CTPOCHMS BEIIECTBA, MPUHLMUI CYNEpPHO3ULUN MOJe (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsja, 3akoH Oma i yyacTKa LN, 3aKOH
JIxoynsa—JleHna, 3aKkOH COXpaHEHMS JHEPIWM, IPU OTOM JaBaTh
CJIOBECHYIO (DOPMYJMPOBKY 3aKOHAa M 3alHUChIBaTh €r0 MaTEMaTUYECKOE
BBIPAKEHHE;

OOBACHATH (PM3UYECKUE MPOLECChl U CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CHUTyalluid IMPaKTHKOOPUEHTHUPOBAHHOIO XapaKTepa: BBISABIATH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTh OOBACHEHHE U3 1—2 JOTrMYeCcKux
IIaroB ¢ OmMopod Ha |—2 W3yYeHHBIX CBOWCTBA (DU3MUECKHUX SIBICHUM,
(u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiaTh pacy€THbIE 3aJadyd B 2—3 JEHCTBHs, MCIHOJB3Yys 3aKOHBl H
dbopMyIibl, CBS3BIBAIOIINE (PU3MUECKHME BEJIMYMHBI: HAa OCHOBE aHAJINM3a
YCIIOBUS 3a/ladyd 3alUChIBaTh KPATKOE YCIOBHE, BBISBIATH HEIOCTATOK
JAHHBIX I pElIeHHs] 3aJadyd, BbIOMpATh 3aKOHbl M (OPMYIIbL,
HEoOXOoJuMble il €€ pelleHHs, NPOBOAMTH pacu€Thl W CpPaBHUBATH
NOJIyYE€HHOE 3HauU€HUE (PU3NUECKON BETMUNHBI C U3BECTHBIMU JAHHBIMU;
pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOXHO pEIIUTh [P MNOMOIIU
(U3MYECKUX METOJOB, HCIOJb3YyS OMMCAHUE HCCIEIO0BAaHUSA, BBIACIATH
IIPOBEPSEMOE IPEAINOJIOKEHNE, OLICHUBATh MPABWIBHOCTH IOpsIKa
IIPOBENICHMSI HCCIIEIOBAHUS, AEJIaTh BBIBOJBI,

OPOBOAMUTH OMBITHl MO HAOMIOACHHIO (PU3UYECKUX SBICHUW WU
(U3MYECKUX CBOMCTB TeJN (KaWJUIIPHBIE SIBJICHUS, 3aBUCUMOCTb JABJICHUS
BO3/lyXa OT €ro o0béMa, TEMIEPATYPhl, CKOPOCTH MPOLIECCA OCThIBAHUS U
HarpeBaHusi MpH M3IYYEHUH OT I[BETa M3JIydarolie (IOTJIolaoueil)
IIOBEPXHOCTH, CKOPOCTh MCIAPEHUS BOJBI OT TEMIIEPATyphl KUIKOCTU U
oA €€ TMOBEPXHOCTH, DJJEKTPHU3alWs TEl W B3aUMOJCHCTBUE
IIEKTPUYECKUX  3aps/ioB, B3aUMOJEHUCTBUE TMOCTOSHHBIX MAarHUTOB,
BU3YyaliM3allMsl MAarHUTHBIX TIOJIEW TMOCTOSIHHBIX MAarHUTOB, JEUCTBUS
MarHUTHOTO TOJI Ha IPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHWUTA,



CBOMCTBA 3JIEKTPOJBUTATENsl IOCTOSHHOTO TOKa): (OpMyJIMpOBATH
IpOBEpsiEMbIE MPEANONIO0KEHHS, COOUPATh YCTAHOBKY M3 MPEITI0KEHHOTO
000py/10BaHusl, ONUCHIBATh XO/1 ONbITA U (POPMYIUPOBATH BBIBOJBL;
BBIIIOJIHATh ~ MPSAMBIE  U3MEPEHHS]  TEMIEPATypbl,  OTHOCHUTEIBHOMN
BJIQXHOCTH BO3/yXa, CHJIbl TOKA, HANpPSHKEHUS C MCHOJb30BAHHEM
aHAJIOTOBBIX NPUOOPOB M JATYUKOB (PU3MUECKUX BEJIMYMH, CPABHUBATH
pe3yJIbTaThl U3MEPEHUH C YUETOM 33JaHHON aOCOIFOTHON MOrPEUTHOCTH;
IPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OAHOW (PM3HYECKON BETUYHHBI OT
IpPYyroi C  UCHOJIb30BAaHUEM TMPSMBIX M3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBIIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IJIOMIAAXd MONEPEYHOTO
CEYEHMS U YAEIBHOIO CONPOTUBIIEHUS BEIIECTBA IPOBOJHUKA, CHIIBI TOKA,
UAYIIEro 4epe3 MPOBOAHMK, OT HANpsDKEHUS Ha  INPOBOJHUKE,
UCCIIEJOBAaHUE IIOCIEN0BAaTEIbBHOIO UM NApaUIEIbHOTO  COECOUHEHMH
IPOBOJHUKOB): IJIJAHUPOBAaTh MCCIIEJOBAaHUE, COOMpaTh YCTAaHOBKY U
BBIMOJIHATh W3MEPEHUS, CJenysl MPEeAOoKEHHOMY IUIaHy, (PUKCHPOBATH
pe3ysbTaThl MOJYYEHHOM 3aBUCHUMOCTH B BUAE TaOMuL U TpaduKoOB,
JIeNaTh BBIBOJIBI 10 PE3YJITATAM HCCIIEOBAHUS;

IPOBOJUTh KOCBEHHbIE HW3MEPEHHs] (PU3NYECKUX BEJIWYUH (yAeibHas
TEIJIOEMKOCTh  BEIECTBA, COMNPOTUBIEHUE MPOBOAHHMKA, pabdoTa U
MOIIHOCTh 3JIEKTPUYECKOI'0 TOKa): IJIAaHUPOBaTh W3MEPEHHs, COOMpPATh
DKCIIEPUMEHTAJIbHY YCTaHOBKY, CJIENysl MPEIJIOKEHHON WHCTPYKLIHH, U
BBIYHCIIATH 3HAUCHUE BEJIMYHHBI;

coOroAaTh MpaBuja TEXHUKUA 0€30MacHOCTH IpH padboTe ¢ 1a00paTOPHBIM
obopynoBaHUEM;

XapaKkTepu30BaTh MPUHIMIBI JEUCTBUS HM3YYEHHBIX NPUOOpPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HX OMNHMCAHHUA (B TOM YHUCIE:
cUCTEMa OTOIUIEHHSI IOMOB, TMTPOMETp, MapoBas TypOWHA, aMIEpMETp,
BOJIbTMETP, CUETYMK HIIEKTPUUYECKOW HHEPruH, 3JIEKTPOOCBETHTEIIbHbBIE
npuOOpkl, HarpeBaTeIbHbIE AIEKTPONPUOOPH! (IPUMEPHI), DIEKTPUUECKUE
IPEIOXPaHUTENH, JIEKTPOMArHUT, 3JEKTPOABUTAaTEIb IOCTOSIHHOIO TOKA),
UCIIOJIB3YSl 3HAHMS O CBOWCTBax (PM3MUECKUX SIBICHUN U HEOOXOIUMBIE
(u3nYecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh IMPOCThIE TEXHHUYECKHE YCTPOWCTBA M H3MEPHUTEIIbHbBIE
npuOopbl MO CXEMaM M CXEMAaTUYHBIM pUCYHKaM  (KMJIKOCTHBIN
TEPMOMETP, TEPMOC, ICUXPOMETP, TMI'POMETP, IBUIaTeiIb BHYTPEHHETO
CropaHusi, 3JEKTPOCKOIN, PEOCTaT), COCTABIATh CXEMbl 3JEKTPUUYECKUX
Hemnen ¢ nociaeAoBaTesIbHbIM U NapajlIeIbHbIM COEUHEHUEM 3JIEMEHTOB,
pasznuyasi yCIoBHbIE 0003HAYECHUS HIIEMEHTOB JIEKTPUYECKHX IIeTIeH;



OPUBOAUTH  MPUMEPHl  (HAXOAWTh  HWH(OpPMAIMIO O  IPUMEPax)
MPAKTUYECKOTO HCIOIb30BaHUS (DU3MYECKUX 3HAHUM B TOBCEIHEBHOMN
KU3HH NIl oOecrieueHusi 6€30MacHOCTU MpU 0OpalieHuu ¢ MpudbopamMu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHCHHS 30POBbSI M COOJIOICHUS
HOPM DKOJIOTUYECKOTO TMOBEJCHHSI B OKPY>KaIOIIEH cpee;

OCYIIECTBISITh MOUCK HWHGOpMaIMU  (HU3UYECKOTO COACp)KaHUA B
WuTepHeTe, Ha OCHOBE HMEIONIMXCS 3HAHUH M MYyTEM CpaBHEHUS
JOTIOTHUTEHHBIX ~ MCTOYHUKOB  BBIACIATH  MHQPOPMAIHIO, KOTOpas
SIBJISICTCS] IPOTUBOPEUNBON MITH MOKET OBITh HEJIOCTOBEPHOM;
WCITOJIB30BATh MPH BHITTOTHCHUHN yUYE€OHBIX 3aJaHUN HAYIHO-TIOMYJISIPHYIO
JUTEPATYpy  (PU3MUECKOrO0  COJEpkKaHUs, CIPaBOYHbIE MaTepUalbl,
pecypcebl cetu HTepHET, BiaeTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBanus HHGOPMAILIUU U3 OJTHOW 3HAKOBOW CUCTEMBI B APYTYIO;
co3maBaTh COOCTBEHHBIC NMHUCHMEHHBIE M KpPATKHE YCTHBIE COOOIICHUS,
00001ass wWHOpMAIMIO U3 HECKOJbKMX HMCTOYHUKOB (DU3UYECKOTO
colepXaHus, B TOM YHCIe NYOJUYHO TPEACTABIATh PE3yJbTaThl
MPOEKTHOM WJTM MCCIIEIOBATEIBCKON JESITENIbHOCTH, MPU ATOM I'PaMOTHO
UCTIONb30BAaTh M3YYCHHBIM TOHATUWHBIA ammapar Kypca (U3HKH,
COTIPOBOXKAATH BBHICTYIIJICHHE MPE3CHTAINEH;

IpU  BBIMOJHEHWH YYEOHBIX MPOEKTOB U HCCIECIOBAaHUN (DUIUUECKUX
MPOLIECCOB pachpenessiTh OO0SA3aHHOCTH B TPYINE B COOTBETCTBUHU C
MOCTABJICHHBIMH 33/1a4aMH, CJICANTH 3a BBITIOJHECHUEM IIJIaHA JICUCTBUN U
KOPPEKTUPOBATh €T0, aJCKBATHO OIICHUBATH COOCTBEHHBIM BKJIA] B
NeSATEeTLHOCTH TPYIIIBI, BEICTPANBATh KOMMYHHUKATHBHOE B3aUMO/ICHCTBHE,
MPOSIBJISISI TOTOBHOCTH pa3peiaTh KOHMIUKTHI.

K koH1y oOyueHus B 9 kJjiacce npeIMeTHbIE Pe3yJabTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh C(HOPMUPOBAHHOCTH Y 00YYAIOIINXCST YMEHUM:

UCIIOJIb30BaTh MOHATHA: CHCTEMa OTcu€ra, MarepuaibHas TOYKa,
TPAEKTOPHs, OTHOCUTEILHOCTh MEXaHUYECKOTO IBMKEHMS, Aedopmarius
(ynpyrasi, njaacTHuYecKas), TpPEHHE, LEHTPOCTPEMUTENIBHOE YCKOPEHHE,
HEBECOMOCTh U MEpEerpy3ku, LUEHTP TAKECTH, aOCOIIOTHO TBEPAOE TEIO,
LEHTpP TSHKECTH TBEPJOTO TENa, pABHOBECHE, MEXAaHUYECKUE KOJCOAHUS U
BOJIHBI, 3BYK, HH(QpPa3ByK H YJIbTPAa3BYK, 3JIEKTPOMArHUTHBIE BOJIHBI,
IIKaJa JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JaJIbHO30PKOCTD,
CHEKTPbl UCITYyCKAHUS U TOIJIOIIEHUs, alb(a, OeTa- U raMMa-u3IydeHus,
W30TOIBI, SIIEPHAS DHEPIETHKA;

pasznuyarh SIBICHUS (PAaBHOMEPHOE W HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JIBUKCHHUE, PaBHOYCKOPEHHOE TPSMOJMHEWHOE [BIKEHHE, CBOOOIHOE
NaJICHUE TEJ, PABHOMEPHOE JIB)KEHHME IO OKPY>KHOCTH, B3aUMOJEHCTBUE



T€J, PEaKTUBHOE JIBIKEHUE, KoJieOaTeIbHOE ABMKEHHE (3aTyXaroniue u
BBIHYKJICHHbIE KOJeOaHUsI), PpE30HAHC, BOJIHOBOE JBUKEHUE, OTPAXKEHUE
3ByKa, NPSIMOJIMHENHOE PAaCHpPOCTPAHECHHE, OTPAKEHUE U TPEIOMIICHHE
CBETAa, MMOJTHOE BHYTPEHHEE OTPAKECHUE CBETA, PA3JIOKEHUE OCJIOTO CBETa B
CIIEKTP M  CJIOKEHUE CIEKTpPaJbHBIX IIBETOB, JHUCIEPCHUSI CBETA,
€CTECTBEHHAsl PaJUOAKTUBHOCTb, BO3HUKHOBEHUE JIMHEMYATOrO CHEKTpa
U3ITyYEHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OIBITOB,
JTEMOHCTPUPYIONTUX JTaHHOE (PU3HUECKOE SIBIICHHCE;

pacrio3HaBaTh MPOSIBICHUE M3YYCHHBIX (PU3NUECKUX  SIBICHUU B
OKpyXXaroleMm Mupe (B TOM uuciae (U3HUYECKHUE SIBJICHUS B TPHUPOJIE:
MPUJIUBBI U OTJIUBBI, IBUXKEHUE TU1aHET COJIHEUHOW CUCTEMBI, PEAKTUBHOE
JIBH)KCHUE JKUBBIX OPraHU3MOB, BOCHPHUITUE 3BYKOB IKHUBOTHBIMH,
3eMJICTpSICEHUE, CEUCMUYECKHE BOJHBI, I[yHaMH, 3XO, IIBeTa Tell,
OTNITHYECKUE SIBJICHUS B TMPHUPOJE, OMOJOTHYECKOE ACHCTBUE BUIUMOTO,
yIbTPa(UOIETOBOTO W PEHTTEHOBCKOIO HW3IIYYEHHM, €CTECTBEHHbBIN
PaaMOAKTUBHBIN (DOH, KOCMUYECKHUE Iy4d, PAAUOAKTUBHOE H3ITyYEHUE
NPUPOJIHBIX MHUHEpAJOB, JIEMCTBUE PAAUOAKTUBHBIX W3IYyYEHUNA Ha
OpraHu3M 4YeJIOBEKa), MPU 3TOM MEPEBOJUTH MPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKHU) (HU3UUYECKUX
SIBIICHUM;

OTHCHIBATh U3YYCHHBIC CBOMCTBA TeN U (DU3UYECKHUE SIBJICHUS, UCIIONb3YS
¢dbuznyeckre BEIWYMHBI (CpPEAHsIE M MIHOBEHHAs CKOpPOCTh Tejla TMpHU
HEPAaBHOMEPHOM JIB)KCHUH, YCKOPEHHE, TMEpPEeMEIICHUE, MyTh, YyrioBas
CKOpPOCTb, CHJIa TpPEHUS, CHJIa YNPYrOCTH, CUJIA TSHKECTH, YCKOpPEHHUE
CBOOOJTHOTO TMAaJICHUs, BEC TeNa, HUMIIYJbC Tejla, HMMIYJIbC CHIIBI,
MexaHuveckas paboTa M MOIIHOCTb, MOTEHIMAIbHAS DSHEPIusl Tea,
MOJHSTOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTCHIMAIbHAS SHEPTUsl CHKATOU
NPYKUHBI, KUHETUYECKasi DJHEpPrus, IOJHAsT MeXaHW4yecKash DSHeprus,
MEepPHOJT U YacToTa KoJieOaHUM, JAJIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeJIb MPEIIOMJICHUS CPEbl), IPU OMUCAHUU
NPaBUJILHO TPaKTOBaTh (U3UYECKUN CMBICI HCIOJIb3YEMbIX BEIUYHH,
0003HaUCHUS W CAWHWIIBI (HU3UYECKUX BEIWYWH, HAXOAUTH (POPMYIIHI,
CBSI3BIBAIONINE JTAHHYIO (PU3MUYECKYI0 BETUYMHY C APYTHMH BEIUYNHAMH,
CTPOUTH IpaPUKU U3YUECHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIINYUH;
XapaKTepu30BaTh CBOWCTBA T, (U3UYECKUE SBICHUS M MPOIECCHI,
UCIIOJIB3Ys 3aKOH COXPAHEHMsI DHEPTrUM, 3aKOH BCEMUPHOIO TATOTEHUS,
NPUHLUN CYNEPHO3ULUN CHUJI, NPUHIMUI OTHOCUTENIbHOCTH [ammies,
3aKkoHbl HbIOTOHA, 3aKOH COXpAHEHUS UMITYJIbCA, 3aKOHBI OTPAKECHUS U
MPEJIOMIICHUS CBETA, 3aKOHBI COXPAHEHHMS 3apsSJ0BOTO U MACCOBOTO UHCEI



OpU SACPHBIX PEAKIUSAX, IPU 3TOM JaBaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA U 3aIlUChIBaTh €r0 MaTEMaTUUECKOE BbIPAXKEHHUE;

OOBACHATH (PM3UYECKUE MPOLECChl U CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPUEHTHUPOBAHHOIO XapaKTepa: BBISBISATH
PUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JTIOTUYECKUX
IIaroB C OMOpoM Ha 2—3 M3YyYEHHBIX CBONCTBAa (DU3MUECKUX SIBJICHUM,
(u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTth pacy€THble 3aJaud  (ONMUparoIIMecss Ha Ccuctemy u3 2-3
YpaBHEHHUI ), UCTIONB3Ys 3aKOHBI U (DOPMYIIbI, CBSI3bIBAIOIINE (PU3UIECKHE
BEJIMUYMHBI: HA OCHOBE aHajIM3a YCJIOBUS 3aJlayd 3aIllMChIBAaTh KpaTKOE
YCIIOBHUE, BBISBIATh HENOCTAIOIINE WM M30BITOUYHBIE JTaHHBIE, BHIOUPAThH
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE AJIS PELIEHUS, IPOBOJUThH PACUETHI U
OLICHMBATh PEATUCTUYHOCTh MOJYYEHHOIO 3HA4YeHHs (PU3NUECKON
BEJIMYMHBI,

pacrno3HaBaTh MpPOOJEMBbI, KOTOpPbIE MOXXHO PpEIIUTh MpPU MOMOUIH
($u3NYECKUX METO/OB, MCIOJb3Yysl ONUCAHHE HCCIEIOBAaHUS, BbBIICIATDH
IIPOBEPSEMOE  IPEAINOJIOKEHNE, OLICHUBATh MPABWIBHOCTH IOpsIKa
NPOBEICHHUS]  UCCJIENOBAHMS, JENaTb BBIBOJbBI, HWHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOACHUI U ONBITOB;

OPOBOAUTH OMNBITHl MO HAOMIOACHHIO (PU3MYECKUX SBICHUA WU
¢u3nyeckux CBOWCTB Ten (M3ydeHHE BTOpOro 3akoHa HbproToHa, 3akoHa
COXpAHEHUsl SHEPIHH, 3aBUCHMOCTH IEpPUOJa KOJeOaHUN NPYNKUHHOTO
MasTHHKA OT Macchl Ipy3a U KECTKOCTH NMPYKUHBI U HE3aBUCUMOCTbH OT
aMILUTUTYAbl MAJIbIX KOJ€OaHUM, MPSIMOJIMHEITHOE PaCIIPOCTPAHEHUE CBETA,
pasiokeHue Oenoro cBera B CIEKTP, U3YyUEHHE CBOMCTB M300pa’KEHUS B
IUIOCKOM 3€pKajie U CBOMCTB HM300pa)K€HHs IpeaMera B coOuparoiien
JuH3e, HAOMIOJEHUE CIUIOMIHBIX M JIMHEHYAThIX CIEKTPOB HU3IYUYCHUS):
CaMOCTOSITEIbHO  COOMpaTh YCTaHOBKY U3 H30BITOUHOrO Habopa
o0Opy/lOBaHUs, ONUCBIBaTb  XOJ  OOBITa M  €r0  pe3yibTaThl,
(opMyIMpOBaTh BHIBOBI;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, onperenss
CpenHee 3Ha4YeHHE W3MEpsieMOM BeTUYHMHBI ((POKYCHOE pPacCTOSIHHE
coOuparomield JTUH3bI), OOOCHOBBIBATH BBIOOpP CcHocoba H3MEPEHUS
(M3MepuTEeIBLHOTO MPUOOopa);

IPOBOANUTH MCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEIUYHUH C
UCIIOJIb30BAaHUEM MPSAMBIX HM3MEPEHUH (3aBUCHUMOCTb IIyTH OT BPEMEHHU
Py PaBHOYCKOPEHHOM JIBJKEHMHM O€3 HaudaJbHOM CKOpPOCTH, Mepuoaa
KOJIe0aHUN MaTeMaTHYeCKOTO0 MasTHUKAa OT AJUHBI HUTH, 3aBUCHUMOCTH
yria OTpak€HUsl CBETa OT yrja MaJeHUs W yria MpeIoMJIeHHs] OT yria



najieHus): IUIAHUPOBATh MCCIEIOBAaHUE, CaMOCTOSITEIBLHO COOUpaTh
YCTaHOBKY, (UKCUpPOBaTh pe3yJbTaThl IMOJTYYECHHON  3aBUCHMOCTH
bu3nUecKuX BETUYMH B BUJEC TaONMIl U TpadUKOB, JeNIaTh BBIBOJBI IO
pe3yapTaTam HCCIeA0BAHNUS;

MPOBOJIUTh KOCBEHHBIC W3MEPECHHS (U3MYECCKUX BEIMYMH (CpEemHSIST
CKOPOCTh M YCKOPEHHE Tejla TpU PaBHOYCKOPEHHOM JBUKEHUH,
YCKOpPEHHE CBOOOJHOTO MaJeHUs], KECTKOCTh MPYKUHBI, KOIPPUIIUEHT
TPEHUSI CKOJBXKCHUS, MEXaHWYecKas padoTa W MOIIHOCTh, YacTOTa W
nepuos KojeOaHWid MaTeMaTHYeCKOr0 W TMPYKWHHOTO MAaSTHHKOB,
OmNTHYECKass Cuja coOuparomiell JHWH3bI, PaTUOAKTUBHBIA  (HOH):
IUIAaHUPOBATh M3MEPEHUs, COOMPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBITIOJIHATh U3MEPEHUSI, CIENys MPEI0KEHHON WHCTPYKIIMU, BBIYUCISATH
3HAYCHUE BEJIMYMHBI U aHAJM3UPOBATH MOYICHHBIC PE3YIbTAThI C yIETOM
3aJIaHHON TIOTPENTHOCTH N3MEPCHHI;

coOJro/1aTh MpaBuUiia TEXHUKHA 0€30MaCHOCTH MPHU padboTe ¢ 1abopaTOPHBIM
000pyI0BaHUEM;

pa3nuyaTh OCHOBHBIE TPU3HAKM M3YUYCHHBIX (PU3NYECKUX MOJEIEeH:
MaTepuaibHas TOYKa, aOCOIMIOTHO TBEPAOE TEIO, TOUYCYHBIM HCTOYHHK
CBeTa, JIy4, TOHKas JIMH3a, IUIAaHETapHas MOJeTh aToMa, HYKJIOHHAs
MOJIeJIb AaTOMHOTO SI/Ipa;

XapaKTepu30BaTh NPUHIUIBI  JEHCTBUS U3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOpPOM HAa HMX ONMUCaHui (B TOM YHCIE:
CIIUJIOMETP, MAaTYUKHA TIOJIOKCHHS, PACCTOSIHUS W YCKOPCHHS, DPaKeTa,
9XOJIOT, OYKH, TMepuckom, (oroanmapar, ONTHYCCKUE CBETOBOJIHI,
CIIEKTPOCKOI, JO3UMETp, Kamepa BuibcoHa), HCHOJB3YysS 3HAHUS O
CBOMCTBax (U3MUECKUX SBJICHUM W  HeoOXxomumble (U3HMUECKUE
3aKOHOMEPHOCTH;

WCITOJIB30BATh CXEMBI U CXEMAaTUIHBIC PUCYHKH M3YYEHHBIX TEXHUYCCKUX
YCTPOMCTB, M3MEPHUTEIbHBIX MPUOOPOB M TEXHOJOTHMUECKHX IMPOIECCOB
Opy pEeHIeHUH Y4YEOHO-TIPAKTUYECKUX 3a7ad, ONTHUYECKHUE CXEMBI IS
MOCTPOEHUS N300pAKEHHI B MIIOCKOM 3€pKaJie U coOuparoie JMH3e;
NPUBOAUTh  NPUMEPHl  (HAXOOWTh  WH(OpPMAIMIO O  TIPUMEpax)
MPAKTUIECKOTO HCIIOIb30BaHMs (U3MYECKUX 3HAHWW B TIOBCEAHEBHOM
KU3HH JJ1s1 oOecrieueHusi 6€30MacHOCTU MPpU 0OpalieHuu ¢ MpudopamMu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370pPOBbS M COOIIOACHUS
HOPM DKOJIOTHUYECKOTO MTOBEICHUS B OKPYKAIOIICH Cperie;

OCYIIECTBIATh TMOWUCK WHGOpMAMu  (HU3UIECKOTO COACp)KAHUS B
HuTepHeTe, caMoCTOATENBHO (POPMYIHUPYST TTIOMCKOBBIM 3aIPOC, HAXOIUTh



NYTU ONPEENIEHUsI JOCTOBEPHOCTH MOJIYYEHHON MH(POpMAIMK Ha OCHOBE
MMEIOLIMXCS 3HAHUW U JOTIOJIHUTENbHBIX NCTOYHUKOB;

UCITIOJI30BATh MPHU BBIMOJTHEHUHN y4E€OHBIX 3aJjaHUN HAayYHO-MOMYJISPHYIO
JUTEPATYPY  (PU3MUECKOTO  COJEpXkKaHUsS, CIPABOYHbIE MAaTEepUaJbl,
pecypchl cet IHTEpHEeT, BliaeTh NPpUEMaMU KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHus HHGOPMALMU U3 OJJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co3/1aBaTb COOCTBEHHbIE NMUCHBMEHHBIE U YCTHBIE COOOILEHUS HA OCHOBE
uHPOpMAIlMKM W3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO COACpkKaHMUS,
nyOJMYHO MPEJICTABIATh PE3YIbTaThl MPOEKTHOW WIIM MCCIIE0BATENbCKON
NEeATEIbHOCTH, TMpPU 3TOM TPaMOTHO  HCIOJb30BAaThb  HM3yYECHHBIN
NOHSATUUHBIN anmapar u3ydaeMoro pasiaena (U3UKA U COMPOBOXKIATH
BBICTYIUICHHE TIpe3eHTalel ¢ y4yéToM OCOOEHHOCTEH ayAuTOpUU
CBEpPCTHHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIIACC
KosmuecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrposbnbie IIpakTuueckue
n/n MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl

Pa3nes 1. ®u3uka u e€ posib B NO3HAHUHM OKPY KAI0IIEro MUpa

1.1 dusuka - Hayka o IpuUpoJie 2 Bubmiorexa LIOK
’ YK PHpoZ https://m.edsoo.ru/7f416194
1.2 duznueckre BEINYNHBI 2 1 Brbmaorexa [IOK
https://m.edsoo.ru/7f416194
1.3 EcTecTBeHHOHAaYYHBIN METO/] IO3HAHUS 2 1 bubmorexa LIOK
' ya A https://m.edsoo.ru/7f416194
Uroro no pazaeny 6

Pasnen 2. [lepBoHayanbHbIe CBeJAeHUS 0 CTPOCHNH BelleCTBA

2.1 CTpoeHUe BelIeCcTBa 1 bubmorexa LIOK
’ p m https://m.edsoo.ru/7f416194
29 JIBU>KeHUE U B3aUMOJICHCTBUE YACTHII ) 1 bu6mmoreka [IOK
’ BEILIECTBA https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
2.3 ArperaTHble COCTOSIHUS BEIECTBA 2
P H https://m.edsoo.ru/7f416194
Uroro no pazneny 5
Paznen 3. [IBu:kenne u B3auMojieiicTBae TeJl
3.1 Mexanunueckoe OBMKEHHE 3 bubmorexa LIOK

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

3.2 Huepuus, macca, IIIOTHOCTh 4 1 bubmuotexa [JOK




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

bu6nunoreka [IOK

33 Crna. Bugpt cun 14 2 https://m.edsoo.ru/7f416194
Uroro no pazneny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUIAKOCTEH M ra3oB
41 Hasnenue. [lepenaua naBneHus TBEPIBIMU 3 bubnmnoreka [JOK
’ TEIaMH, )KUOKOCTSIMH U ra3aMu https://m.edsoo.ru/7f416194
bu6nuoreka [IOK
4.2 JaBIICHHE KHAKOCTH > https://m.edsoo.ru/7f416194
bu6nunoreka [IOK
4.3 ATmocheproe naserme 6 https://m.edsoo.ru/7f416194
44 JlelicTBHE KUKOCTH U Ta3a HA OTPYKEHHOE 7 3 bubanoreka [JOK
’ B HHX TEJO https://m.edsoo.ru/7f416194
Hroro no pasneny 21
Pa3nes 5. PaGoTa n MoIHOCTH. JHEpPrus
bu6nuoreka [IOK
51 Pabora u momsoCTs 3 ! https://m.edsoo.ru/7f416194
bu6nuoreka [JOK
32 Hpoctbie MeXaHH3MbI > ! https://m.edsoo.ru/7f416194
bu6nuoreka [IOK
. 1
33 Mexanmuteckas sHepris 4 https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHoe Bpems 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 68 12




8 KVIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM ungpoBbie
Ne ni/m P Konrpoabnbie IIpakruyeckue (udpp )
NporpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. TenioBble siBeHUsI
1.1 CtpoeHue u CBOMCTBA BEIIECTBA 7 bubmmorexa LHOK
’ p B https://m.edsoo.ru/7f4181ce
bu6nuoreka [IOK
. 1
1.2 Teruossie mpoeccet 21 > https://m.edsoo.ru/7f4181ce
Uroro mo pazaeny 28
Pa3nes 2. DiiekTpuyecKkne 1 MATHUTHBIC SIBJICHUS
21 DneKTpUYECKHe 3apsiibl. 3apsHKEHHBIE Tela 7 | bubnmnoreka [JOK
’ W UX B3aUMOJCHCTBHE https://m.edsoo.ru/7f4181ce
. . bubmuorexa [JOK
2.2 IToCTOSIHHBIN 3JIEKTPUYECKHUM TOK 20 2 7 hitps://m.cdsoo.ru/Tf418 ] ce
bu6nmnoreka [JOK
. 1 1.
2.3 MartutHbie ApJIcHis 6 > https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
. 4
24 DCKTPOMATHHTHAS HEAYKUIHS https://m.edsoo.ru/7f4181ce
Uroro mo pazaeny 37
PesepBHoOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 68 4 14.5




9 KVIACC

KosmuecTBo yacos DJIEeKTPOHHbIE
HaumMeHoBaHue pa3aeyoB H TeM mudpoBLIe
Ne ni/m P Konrpoabnbie IIpakruyeckue (udpp )
NporpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. Mexannueckue siBJIeHHS
L1 MexaHn4eCKOe JBMKCHUE U CIIOCOOKI €TI0 10 1 bu6nuoreka [JOK
' OIIMCaHUs https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B i 20 1 3
SAUMOIEHCTRHE Ter https://m.edsoo.ru/7f41a4a6
bu6nuoreka [IOK
1.3 3 10 3
AKOMHBL COXpAHCHHA https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 40
Pa3nen 2. Mexanndeckue Koje0aHUs U BOJTHDI
bu6nuoreka [IOK
2.1 M
CXAHIHECKHE KONEOAHMS 7 3 https://m.edsoo.ru/7f41a4a6
bu6nmnoreka [JOK
2.2 M .3 8 1 3
CXQHIICCKHE BOJHEL JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15

Paznen 3. 3HCKTp0MaFHHTHOC moJi€e U 3JICKTPOMArHUTHBIC BOJIHBI

31 DNIEeKTPOMarHuTHOE TOJIE U 6 ) bubnmnoreka [JOK
’ 3JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 6
Pa3nes 4. CBeToBble sIBJIEHUS

4.1 ‘ 3aKOHBI paclpOCTPAHEHUSI CBETA 6 2 bubnmnoreka [JOK




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

bu6nmnoreka [IOK
4.2
JIun3bl 1 onTHYeckue NpuOOpbI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4. P 2
3 a3NIo)KeHe 0eJIoro CBeTa B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nea S. KBanToBbIe siBJICHHS
bu6mmoreka [IOK
5.1 Hcnyckanue u MOrIomeHue ¢BeTa aroMoM 4 1 hitps://m.cdsoo.rw/7f41 ada6
bu6mmoreka [IOK
52 (TpocHHE aTOMHOTO 1pa 6 ! https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
53 SlnepHble peakuuu 7 ! https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 17
Pa3nea 6. [loBTopuTe/1bHO-00001IaI0IIM I MOYJIb
6.1 IToBTOpenue u 0000IIEHNE COIEPIKAHUS 9 ) bubmmoreka [IOK
’ Kypca ¢usuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Uroro mo pazaeny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27




IMPOBEPSIEMBIE ITPEJIMETHBIE PE3YJBTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHON IPOI'PAMMBI OCHOBHOI'O
OBIIETO OBPA3OBAHUS

7 KJIACC

Kox
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJILHOI MPOrPaMMbI OCHOBHOT'0 00111€r0 00pa30BaHUs

1.1

HCIIOJIb30BATh U3YUYCHHLIC ITIOHATHUSA

1.2

1.3

pasiimuaTthb ABJICHHA IO OIIMCAHHIO HX XapPaKTCPHBLIX CBOIMCTB W Ha OCHOBE

OTIBITOB, IEMOHCTPUPYIOIINX JTAHHOE (PH3UYECKOE SBJICHHUE

pacro3HaBaTh MPOSBICHNUE U3YYCHHBIX (PU3UYECKUX SBJICHUN B OKPYKAIOIIEM
MHpE, B TOM 4Hcie GU3NYECKUE SIBICHUS B MPUPOJE, IPU 3TOM IEPEBOIUTH
NPaKTUYEeCKYyl0 3ajady B Y4eOHYIO, BBLICISATH CYHIECTBEHHBIE CBONCTBA

(mpu3HakK) GU3NUECKUX SABJICHUN

1.4

OIKCHIBATh HM3YYCHHBIE CBOWCTBA TeN M (PU3WYECKHE SIBICHUS, HCIOJB3Ys
¢dbusnyecKkrue BEIMUYWHBI, NIPU ONUCAHUU MPABUIBLHO TPAKTOBATh (PU3NYECKUI
CMBICII HCTIOJIb3YEMBIX BEIMYMH, UX OOO3HAYECHUs M EAMHUIBI (PU3UIECKUX
BEJIMYMH, HAXOAUTh (POPMYIIBI, CBA3BIBAIOIIUE JAHHYIO (DU3MUECKYIO BETUUHHY
C JpYrUMH BEIMYMHAMH, CTPOUTh TpadUKd H3YUYEHHBIX 3aBUCHUMOCTEH

Q)HSHHGCKI/IX BCINYHUH

1.5

XapaKTepu30BaTh CBOMCTBA TeJ, PU3NYECKUE SIBICHUS U MPOIECCH, UCTIOIb3YS
W3YYCHHBIC 3aKOHBI, TIPU ITOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA U

3allUCbIBATh €T0 MATCMATHYCCKOC BBIPAKCHUC

1.6

OOBSICHATh (PU3MUECKUE SABJIEHHUS, TPOLIECCHI U CBOICTBA TEJ, B TOM YUCJIE U B
KOHTEKCTE CHUTyallMl IpaKkTUKO-OPUEHTHUPOBAHHOIO XapaKTepa: BbIABIAThH
IPUYMHHO-CJIEICTBEHHbIE CBSI3U, CTPOUTHh OOBSICHEHHE M3 1 — 2 JIOTHYeCKuX
maroB ¢ onopod Ha | — 2 M3YYEHHBIX CBOWCTBAa ()U3MYECKHX SIBICHUH,

(1)I/ISI/IIIGCKI/IX 3aKOHa UJIK 3aKOHOMCEPHOCTHU

1.7

pemaTte pacu€THble 3a1a4uu B 1 — 2 1elCTBUA, UCTIONb3Ys 3aKOHBI U (POPMYJIBL,
CBsI3BIBAOINIME (DM3MUECKHE BEIWYMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 3a/1a4u
3aMMChIBaTh KPaTKOe YCIOBHE, TMOJCTaBIATh (PU3NYECKUE BEIUYUHBI B
dbopMyIbI W TPOBOAWTH PAcu€Thl, HAXOJWTH CIPABOYHBIC JIAHHEIE,
HEOOXOUMBIE ISl pelIeHHs 3ajay, OIIEHUBATh PEATMCTUYHOCTh MOJY4eHHON

(GU3HYECKON BETMIMHBI




1.8

pacro3HaBaTh IpOOJIEMbI, KOTOPhIE MOKHO PEUIUTh MPH MOMOIIN (PU3NIECKUX
METO/IOB, B OIIMCAHUU UCCIIENOBAHUSA BBIIEIATD IPOBEPSIEMOE IIPEAIOTIOKEHNE
(runotesy), pa3nuyaTh W HMHTEPHPETUPOBATH IOJYYEHHBIM pe3yJbTarT,

HaxoauThb OIIIMOKY B XO0A€ OIIbITa, A€JIaTh BBIBOABI IO €TI0 PE3YyJIbTaTaM

1.9

1.10

MIPOBOAMTDH OMBITHI MO HAOMIOJEHUIO0 (DU3MUECKUX SIBICHUN WM (HPU3HUECKUX
CBOWCTB Tel: (OpPMYIUPOBATH TIPOBEPSIEMBIE TPEATNOIOKEHUS, COOUpaTh
YCTaHOBKY M3 TMPEAJIOKEHHOTO O0OpYyIOBaHMs, 3alHCHIBATH XOJ OIbITa U

(GopMyITUPOBATH BHIBOIBI

BBITIOJTHSATH MPSMbIC U3MEPEHUS ¢ UCIOJF30BAHUEM aHAJIOTOBBIX M MU(DPOBBIX
npuOOpOB, 3aMUCHIBATH MMOKA3aHUS MPUOOPOB € yUETOM 3a/1aHHOI a0CONIIOTHOM

MOTPELIHOCTH U3MEPEHUIN

IPOBOJIUTH HCCIEIOBAaHUE 3aBHCHUMOCTH OJHON (M3NYECKOH BEIMYUHBI OT
JPYTOH C HCIIOJIb30BAaHUEM NIPSIMBIX U3MEPEHHM, y4aCTBOBATh B INIAHUPOBAHUN
y4eOHOTO HCCIeIOBaHUs, COOUpPATh YCTAHOBKY W BBINOJHATH H3MEpPEHUS,
cilefys NpPEeUIOKEHHOMY IUIaHy, (UKCHpOBAaTh pE3yNbTaThl MOJYYEHHOM
3aBHUCUMOCTH (U3UYECKUX BEJIMYMH B BHJE TPEAJIOKECHHBIX TaOMHUIl |

I‘pa(bI/IKOB, JCJIaTh BBIBOJBI 11O PE3YyJIbTaTaM HCCIICIOBAHUA

1.12

1.13

MPOBOJAWTh  KOCBEHHBIE  HM3MEPEHHsS]  (PU3NYECKUX  BEIWYHH,  CICIys
NPEUIOKEHHOW MHCTPYKIIMHM: TIPU  BBINOJIHEHUH H3MEPEHUH coOupaTh

SKCIICPUMCHTAJIbHYIO YCTAHOBKY U BBIYUCIIATH 3HAUCHUC WCKOMOM BETUIHHBI

coOro/IaTh TMpaBHWJa TEXHUKH OE30MaCHOCTH NpU paboTe ¢ J1abopaToOpHBIM

obopyI0BaHuEM

1.14

yKa3bIBaTh NPUHIWIBI JICHCTBUS TNPUOOPOB M TEXHUYECKUX YCTPOWCTB,
XapaKkTepU30BaTh MPUHLIUIIBI AEUCTBUS M3YyYEHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOWCTB C TIOMOIIBIO WX OIMCAHUS, WCIONB3ysd 3HAHHMA O CBOMCTBaxX
¢u3uveckux  ABICHMH M HEOOXoauMmble  (U3MYECKHEe  3aKOHBI U

3aKOHOMCPHOCTH

1.15

MPUBOJIUTH MPUMEPHI (HaXOIUTh MHPOPMAIMIO O TMpUMepax) MPaKTHUYECKOTO
UCTIOB30BaHUSl  (PM3MUECKUX 3HAHUM B  TIOBCEAHEBHOW KH3HH  JUIA
oOecrnieueHus 0€30MacHOCTH MpU OOpalleHHH ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAMH, COXpPAHEHHUS 3A0POBBS M COOJIIOJICHUS HOPM SKOJIOTHYECKOTO

MOBEJICHUS B OKPYKAOIIECH cpesie

1.16

OCYIIECTBIISATh OTOOp MCTOYHMKOB HHpoOpManuu B cetd VIHTepHET B
COOTBETCTBUU C 33JlaHHBIM TOMCKOBBIM 3allpOCOM, Ha OCHOBE HMEIOIIMXCS

3HAHUH U HYTGM CpaBHCHUA PA3JIMYHBIX HCTOYHHUKOB BBLIACIATH I/IH(bOpMaI_II/II-O,




1.17

KOTOpas SIBJISIETCSI IPOTUBOPEUMBOI HIIM MOKET ObITh HEIOCTOBEPHOM

UCIIOJIb30BaTh IIPU BBINOJHEHUM Y4E€OHBIX 3aJaHUl HAay4YHOIOIYJISIPHYIO
auTepaTypy (GU3MUECKOTO COAEpaHHs, CIPaBOYHBIE MaTepHAlIbl, PECYpCh
cetu  MHTepHer, Bnagerb OpUEMaMHU  KOHCIIEKTHUPOBAaHUS  TEKCTa,

npeoOpazoBanus HH(GOPMAIIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO

1.18

1.19

CO371aBaTh COOCTBEHHBIE KPAaTKHWE TNHCHMEHHBIE M YCTHBIE COOOLICHUS Ha
OCHOBE 2 — 3 UCTOYHUKOB HMH(pOpMAIMK (PHU3UUECKOTO COAEPKaHUS, B TOM
qHcie MyOJMYHO JIeNaTh KpPaTKue COOOLICHHUS O pe3yibTaTax MPOEKTOB HIIH
y4eOHBIX MCCIENIOBAaHUN, MPH STOM TPAMOTHO HCIOIB30BaTh H3YyYEHHBIH
NOHSATHHHBIN  ammapar Kypca (U3UKH, CONpPOBOXIATh  BBICTYIUICHHE

Mpe3eHTaunen

IpH  BBIOJIHEHUU Y4YEOHBIX TMPOCKTOB H HCCICIOBAHUN paclpenensTh
00s13aHHOCTH B TPYIITIE B COOTBETCTBUHU C MOCTABJICHHBIMU 3a7a4aMH, CJICIUTh
3a BLIMIOJHEHNEM IUIaHa OEHCTBUM, aIeKBAaTHO OLEHUBATHL COOCTBEHHBIN BKIA
B JICSITEILHOCTh TPYIIbI, BHICTPAaUBATh KOMMYHUKATUBHOE B3aWMOJICHCTBUE,

YUUTBIBAsE MHEHUE OKPYKAIOIIHUX

8 KJIACC

Kox
NMpoBepPsieMOro
pe3yJbTara

1.1

1.2

HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTAaTbl 0CBOCHUSN OCHOBHOM
06p330BaTeJ1bH0ﬁ nmporpaMmbl OCHOBHOI'O 001ero 06p330BaHI/Iﬂ

HCIIOJB30BaTh IMOHATHA

pasiiniaTth ABJICHUSA IO OMNHUCAHUIO HX XaPaKTCPHBIX CBOIMCTB M Ha OCHOBE

OIIBITOB, ACMOHCTPUPYIOIIHUX OAHHOC (1)1/131/1‘1601(06 SABJICHUC

1.3

1.4

1.5

pacrio3HaBaTh MPOSBIEHUE U3YYEHHBIX (PU3MUECKUX SBJICHUN B OKPYXKArOIEM
MHpE, B TOM 4Hcie GU3NYECKHUE SIBICHUS B MPHUPOJIE, IPU 3TOM TEPEBOTUTH
OPaKTUYECKYyl 3ajady B Y4eOHYIO, BBLIEIATh CYLIECTBEHHBbIE CBOMCTBA

(mpu3HaKH) (PU3UYECKHX SIBICHUH

OMKCHIBATh HM3yYEHHBIE CBOMICTBA Tel U (DU3UYECKUE SIBICHUS, HUCIOIb3YS
¢u3nveckue BENWYMHBI, TPU ONMCAHUH MPABUIBHO TPAKTOBATH (DU3NUECKUI
CMBICT HCIIOJIb3yeMbIX BEJIUYUH, OOO3HAYEHHs] W €IUWHUIBI (HU3HUECKUX
BEJINYMH, HAXOUTH (POPMYJIBI, CBSA3BIBAIOIINE JAHHYIO (PU3HUUECKYIO BETHUNHY
C JpYrMMH BeJIMYMHAMH, CTPOUTh TpapuKd H3yYEHHBIX 3aBUCHUMOCTEH

(UBHYECKUX BEITMINH

XapaKTCPU30BaATh CBOICTBa TCII, (1)I/I3I/I‘-I€CKI/I€ SABJICHUA U IPOUCCCHI, UCIIOJIb3YS

HN3Yy4YCHHBIC 3aKOHBI, IIPU 3TOM J4aBaTb CJIIOBCCHYIO (1)OpMyJ'II/IpOBKy 3aKOHa U




1.6

1.7

3aIMMCBIBATh €TI0 MAaTCMATUYCCKOC BBIPAXKCHUC

OO0BSACHATH (PU3MUECKUE TIPOIECCHI U CBOMCTBA TEJI, B TOM YHCIIE U B KOHTEKCTE
CUTyalluil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISABIATh NPUUYUHHO-
CJICJICTBEHHBIC CBSI3HU, CTPOUTH OOBSICHEHWE M3 1 — 2 JIOTHYECKUX IIaroB C
noMompbo 1 — 2 WU3YYEeHHBIX CBOHCTBAa (DM3WYECKUX SBICHUH, (U3HUCCKUX

3aKOHAa HUJIM 3aKOHOMCPHOCTHU

pemaTh pacy€THbIC 3a/1a4u B 2 — 3 AEUCTBUS, UCIIONb3YS 3aKOHBI U (HOPMYIIHI,
CBSI3bIBaIOIME (PU3UYECKUE BEJIMYMHBI: Ha OCHOBE aHAIM3a YCJIOBMS 3aJlauu
3alMChIBaTh KPaTKOE YCIIOBUE, BBIABIATH HEJOCTATOK JAHHBIX JJI PEIICHUs
3aJa4d, BBIOMpaTh 3aKOHBI M (DOpMyJbl, HEOOXOIUMBIE Uil €€ pelieHus,
IPOBOIUTH pPAacy€Tbl M CPaBHUBATh IIOJYYEHHOE 3HA4YeHUE (PU3UUECKON

BCJINMYHHBI C U3BCCTHBIMU JaHHBIMHA

1.8

1.9

1.10

1.12

1.13

paciio3HaBaThb HpO6J'IeMI>I, KOTOPBIC MOYKHO PCHIUTD ITPH ITOMOIIHN (bI/ISI/I‘IGCKI/IX
MCTOJOB, HCIIONB3YysA OINHMCAHHUEC HUCCICAOBAHUA, BBIICIATH TTPOBCPACMOC
MMPCAITIOJI0KCHHUC, OLICHHUBATh IMpaBUJIbHOCTDb mopsaaKa IMPOBCACHUS

HCCICA0BaHUs, ACJIaTh BbIBOAbI

MPOBOAMTDH OMBITHI MO HAOMIOJEHUIO0 (DPU3MUECKUX SIBICHUN WIH (PU3HUECKUX
CBOWCTB Tel: (OpPMYIUPOBATH TPOBEPSIEMBIE TPEATNOIOKEHUS, COOUpaTh
YCTaHOBKY M3 TMPEAJIOKEHHOT0 O0OpYAOBaHHUSA, OIMUCHIBATH XOF OIbITa U

(hopMyITUPOBATH BBIBOIBI

BBITIOJIHATL MIPAMBIC U3MEPCHHA C HUCIIOJIL30BAHUEM aHAJIOTOBBIX HpI/I60pOB u
JaTYHMKOB Q)HSquCKI/IX BCIIMYHH, CpPAaBHUBATLH PE3YJIbTAThbI I/IBMepeHI/Ifl C

y4€TOM 3a/1aHHOM a0COJIFOTHOM MOTPELIHOCTH

IPOBOJIUTH HCCIEIOBAaHUE 3aBHCHUMOCTH OJHON (M3NYECKOH BEIMYUHBI OT
JPYTOHM C UCIIOJIB30BAHUEM NPSAMBIX MU3MEPEHUN: IUNIAHUPOBATh MCCIIENOBAHUE,
coOuparb YCTaHOBKY M BBINOJHITh W3MEpPEHUs, CIEAys HPEJIOKECHHOMY
IU1aHy, (UKCUPOBAThH Pe3yIbTAThl MOTYYEHHOW 3aBUCUMOCTH B BUJE TaOIMIl U

Fpa(i)I/IKOB, ACJIaTh BbIBOALI IO PE3yJIbTaTaM UCCICAOBAHUA

MMPOBOAWUTL KOCBCHHBLIC HW3MCPCHHUA (1)H31/I‘-I€CKI/IX BCJIIMYUH: IIJIAHUPOBATH
U3MEpeHHs,  coOMpaTb  OKCIEPUMEHTAIbHYIO  YCTAHOBKY, cremyst
HpeI[JIO)KeHHOf/'I HWHCTPYKI WU, U BEIYUCIIATH 3HAYCHUC BECIIMYNHBI

coOo/IaTh TMpaBHWJa TEXHUKH OE30MAaCHOCTH NpU paboTe ¢ J1abopaTOpHBIM

obopyI0BaHUEM

1.14

XapaKTCPU30BaTh MPUHIIUIILI Z[Gf/'ICTBI/ISI HU3YUCHHBIX HpI/I60pOB U TEXHUYCCKUX

YCTpOﬁCTB C OHOpOfI Ha HX OIIMCaHusg, HCIOJIb3ysd 3HAHUA O CBOMCTBaxX




1.15

bu3nUecKkux sBICHUH U HEOOXOUMBIe (pU3HUECKUEe 3aKOHOMEPHOCTH

pacrno3HaBaTh [IPOCTbIE TEXHUYECKUE YCTPOICTBA U U3MEPUTEIbHBIE TIPUOOPHI
[0 CXEMaM M CXEMaTUYHBIM PHUCYHKaM, COCTABJIATH CXEMBI JJIEKTPUUECKHUX
LEeNel ¢ IOCIEN0BATEIbHbIM M IapaJlJICIbHBIM COCIUHEHUEM DJIEMEHTOB,

pasiindas yCJIOBHBIC 0003HaYEHHS DJIEMEHTOB QJICKTPHUUYCCKUX ueneﬁ

1.16

MPUBOJIUTH MPUMEPHI (HaXOIUTh UHPOPMAIMIO O MpHUMepax) MPaKTHUYECKOTO
UCTIONIb30BaHUSl  (PM3MYECKUX 3HAHWM B  TIOBCEAHEBHOM KH3HH  JUIs
obOecrnieueHrs 0€30MacHOCTH MpU OOpalIeHUH ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAMH, COXPAHEHHUS 3A0POBBS M COOJIIOJICHUS HOPM SKOJIOTHYECKOTO

MOBEJICHUS B OKPYKAOIIECH cpesie

1.17

1.18

1.19

OCYILECTBIIATh TMOUCK MH(pOpManuu (U3NYECKOTO COAEPIKAHUS B CETH
HNHTepHer, Ha OCHOBE MMEIOLUXCS 3HAaHUM W IYTEM CpPaBHEHMS
JIOTIOJTHUTEBHBIX MCTOUYHUKOB BBIIENATH HMH(OpMAIMIO, KOTOpas SBIISETCS

POTHBOPEYMBON HIIM MOXKET OBITh HEJOCTOBEPHOM

UCIIONIb30BaTh MPH BBINOJIHEHUU YYEOHBIX 3aJaHUNl HAyYHO-TIOMYJISIPHYIO
auTepaTypy (U3HUECKOTO COACPNKAHWS, CIPABOYHBIC MaTEepPHAIIbI, PECYpPCHI
cetu  MuTepHer; Biajgerb OpuéMaMH  KOHCIIEKTHPOBAHHUS  TEKCTa,

npeoOpazoBanus HH(GOPMAITUU U3 OJTHON 3HAKOBOW CUCTEMBI B JAPYTYIO

co3/MaBaTh COOCTBEHHBIC IHMCHMEHHBIE W KpaTKUE YCTHBIE COOOIIEHUS,
0000mas  WHPOPMAIMIO W3  HECKOJbKHX HWCTOYHHKOB  (PU3UUYECKOTO
COJIEp’KaHUsl, B TOM YHUCIIe MyOJIMYHO TPEACTABIATH PE3yIbTaThl MPOCKTHOMN
WM HCCIICIOBATEIBCKON JCATENHHOCTH, MPH 3TOM TPAMOTHO HCIIOJIb30BaTh
U3y4eHHBI  TOHATHHMHBIA  ammapaT Kypca  (U3HMKH,  COIPOBOXKIATb

BBICTYIIJICHUC npeBeHTauHeﬁ

1.20

OpU  BBINOJIHEHWU YYeOHBIX TMPOEKTOB U HUCCIENOBaHUN  (U3MUECKUX
IPOLIECCOB  PACIPEAETATh OO0S3aHHOCTM B TIpPyHIE B COOTBETCTBUH C
MOCTaBJICHHBIMM 3aJja4aMM, CJIEIUTh 3a BBINOJHEHUWEM IUIaHa JEUCTBUM H
KOPPEKTUPOBaTh €ro, aJIeKBaTHO OIICHWBATh COOCTBEHHBIM BKJIAJ B
JeATEIbHOCTh TPYMIBbl, BBICTpPAaUBAaTh KOMMYHHMKAaTHBHOE B3aUMOJEHCTBUE,

IPOSIBIISISE TOTOBHOCTD Pa3pemiaTh KOH(IUKTHI

9 KIIACC




Kox
NMpoBepPsieMOro
pe3yJbTara

1.1

1.2

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/IbHOM NPOTrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHus

HCIIOJIB30BATh U3YUYCHHBIC ITOHATUSA

pasiiniaTth ABJICHUSA IO OMNHMCAHUIO HX XaPaKTCPHBIX CBOIMCTB M Ha OCHOBE

OIIBITOB, ACMOHCTPUPYIOIIHUX OAHHOC (1)1/131/1‘1601(06 SABJICHUC

1.3

pacrio3HaBaTh MPOSBIEHUE U3YYEHHBIX (U3MUECKUX SBJICHUN B OKPYXKArOIEM
MHpE, B TOM 4Hcie GU3NYECKHUE SIBICHUS B MPHUPOJIE, IPU 3TOM TEPEBOTUTH
NPaKTUYECKYyl0 3a7ady B Y4eOHYIO, BBLICISATH CYHIECTBEHHBIE CBOMCTBA

(mpu3HakK) GU3NUECKUX SABICHUN

1.4

1.5

1.6

1.7

OMKCHIBATh HM3yYEHHBIE CBOICTBA Tel U (U3UYECKUE SIBJICHUS, HUCIOIB3YS
¢u3nveckrue BENIWYMHBI, TPU ONMCAHUH MPABUIBHO TPAKTOBATH (DU3NUECKUI
CMBICT HCIIOJIb3yeMbIX BEJIMYUH, OOO3HAYEHHs] W €IWHUIBI (HU3HUECKUX
BEJINYMH, HAXOUTh (POPMYJIBI, CBSA3BIBAIOIINE JAHHYIO (PU3HUUECKYIO BETHUNHY
C JpYrMMH BeJIMYHMHAMH, CTPOUTh TpapuKd H3yYEHHBIX 3aBUCHUMOCTEH

(UBHYECKUX BEITMINH

XapaKTCPHU30BaATh CBOICTBa TCII, (1)I/I3I/I‘-I€CKI/I€ SABJICHHA U IPOUCCCHI, UCIIOJIb3YS
HN3Yy4YCHHBIC 3aKOHBI, IIPU 3TOM J14aBaThb CJIIOBCCHYIO Q)OpMYJ'II/IpOBKy 3aKOHa U

3aIMMMCBIBATh €TI0 MAaTCMATUYCCKOC BBIPAXKCHUC

OO0BSACHATH (PU3MUECKUE TIPOIECCHI U CBOMCTBA TEJI, B TOM YHCIIE U B KOHTEKCTE
CUTyalluil MPaKTHUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATh NPUYUHHO-
CJICJICTBEHHBIC CBSI3HU, CTPOUTH OOBSICHEHWE W3 2 — 3 JIOTUYECKUX IIIaroB C
MOMOINBI0 2 — 3 W3YYCHHBIX CBOHCTBAa (DM3WYECKUX SBICHUH, (U3HUECCKUX

3aKOHAa HUJIM 3aKOHOMCPHOCTHU

pemaTh pacu€THble 3a7a4u (OMUPAIOIIUECcs HAa CUCTEMY U3 2 — 3 ypaBHEHHUN),
UCTIONB3YS 3aKOHBI M (POpPMYIbI, CBs3bIBaronve (hU3NMUecKHe BEIHYMHBI: Ha
OCHOBE aHaJIM3a YCJIOBMS 3aJayl 3alHChIBATh KPATKOE YCIOBUE, BBISBIATH
HEJOCTAloNIMe WM W30BITOYHBIE JaHHBIC, BBHIOMpPATh 3aKOHBI M (HOPMYIIHI,
HEOOXOAUMBIE  JUJIi  pPEIIEHHUs, TMPOBOAUTH pacy€Thl U  OIEHUBATH

PEATUCTUIHOCTD ITOJTYYCHHOI'O 3HAYCHU S (1)1/131/1‘1601(0171 BCIINYHHBI

1.8

pacrio3HaBarh MMpoOJIEMbl, KOTOPbIE MOXXHO PEIIUTHh MPH MOMOIIM (PU3NIECKUX
METOJOB, MCIONb3ysd OIHUCAHUE HCCIECIOBAHUSA, BBIACIATE IPOBEPIEMOE
IIPEIIOJIOKEHUE, OLICHUBATh IIPABWJIBHOCTb  IOpSAAKAa  IPOBEACHHUSA
UCCJIE/IOBaHNUs, JA€1aTh BbIBOJIbI, HHTEPIPETUPOBATh Pe3yIbTaThl HAOMIOJEHUI 1

OIIBITOB




1.9

IPOBOJUTH OTBITHI 1O HAOMIOACHUIO (U3NYECKUX SBICHUHA WIN (PU3UIECKUX
CBOWCTB TeJI: CaMOCTOATEIbHO COOMpPATh YCTAaHOBKY M3 M30BITOYHOr0 Habopa
000pyIOBaHUs, ONMHCHIBATH XOJ OMBITA U €r0 Pe3yNbTaThl, (HOPMYIHPOBATH

BBIBOJbI

1.10

1.12

1.13

1.14

NPOBOJUTh TPU HEOOXOJUMOCTH CEPHUI0 TPSMBIX HW3MEPEHUH, OINpeness
cCpedHee 3HAauYeHHWE M3MepsieMoil  BemMuMHBI  ((OKYCHOE  paccTOsHHE
cobuparomeid  JMH3BI), OOOCHOBBIBATH  BHIOOp  crocoba  M3MEpeHUs

(u3mMepuTeIpLHOro IPrdopa)

OPOBOJIUTH  HCCIEAOBAaHUE  3aBHCHUMOCTEH  (M3MYECKUX  BEIMYUH C
UCMOJb30BaHUEM  MpPSMBIX  U3MEPEHUil: IJIaHMPOBaThb  MCCIEJOBaHUE,
CaMOCTOSITENIFHO COOMPATh YCTaHOBKY, (PMKCHPOBATH PE3yJbTaThl TOJTYYEHHOM
3aBUCUMOCTH (U3MYECKUX BEIMYMH B BHJIE TaOMUIM TIpaduKOB, IenaTh

BBIBOABI 11O pE3yJIbTaTaM UCCIICAOBAHUA

IPOBOJIUTh KOCBEHHBIE HW3MEPEHUs (PU3MUECKMX BEJIMYMH: IUIAHUPOBATH
U3MEpEeHusi, CcoOUpaTh SKCIHEPUMEHTATIbHYI0 YCTAaHOBKY U  BBIIOJHSATH
U3MEpEHUs], CcleAysl NpeUIOKEHHOW HWHCTPYKLUHU, BBIYUCIATH 3HAuUCHUE
BEJIMYMHBl U AHAIM3UPOBATh INOJIYYCHHBIE PE3YyJIbTaTbl C Y4ETOM 3aJaHHON
MOTPELIHOCTH U3MEPEHUIN

coOuroiaTh MpaBUla TEXHUKH OE30IaCHOCTH HpU paboTe ¢ J1abopaTopHBIM
00opy1I0BaHHEM

pa3nuyaTh OCHOBHBIE TPU3HAKM HW3YYEHHBIX (U3MYECKUX  MOJeNneil:
MaTepHaibHas TO4Ka, a0COJIIOTHO TBEPIOE TEJIO, TOUEUHBIH MCTOUYHUK CBETa,
JIyd, TOHKas JIMH34, IUIAHETapHasi MOJIEIIb aTOMa, HyKJIOHHAsI MOJIEIb aTOMHOTO

sanpa

1.15

XapaKTepu30BaTh MPUHLHUIIBI JEHCTBUS U3YUEHHBIX TPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C ONOpPOM HA HMX OMNMCAHUS, HCMOJb3ys 3HAHHS O CBOMCTBAaX

Q)HSquCKI/IX SIBJICHUH U HGO6XOI[I/IMBI€ Q)HSquCKI/Ie 3aKOHOMCPHOCTH

1.16

1.17

UCIIOJIB30BaTh CXEMbl M CXEMAaTUYHBIC PHUCYHKH H3YyYEHHBIX TEXHHYECKHUX
YCTPOMCTB, M3MEPUTENLHBIX MPUOOPOB M TEXHOJOTHMUYECKUX IPOILIECCOB TPHU
peleHnH y4eOHO-IIPaKTUYECKUX 3a/1a4, ONTHYECKUE CXEMBbI JJIs MOCTPOEHUS

MU300paXEHUH B IJIOCKOM 3€pKajie B COOMpAIONIeH TNH3e

NPUBOIUTH TMPUMEPH! (HAXOAUTh MH(OPMAIMIO O MpUMepax) MPaKTHIECKOTO
UCTIONIB30BaHUS.  (DM3MYECKMX 3HAHUH B  IIOBCEJAHEBHOH KM3HM  JUIA
oOecrieyeHns 0€30MaCHOCTU MPH OOpPAIIEHUU ¢ MPUOOpPaAMH M TEXHHYECKUMHU

YCTpOﬁCTBaMH, COXpaHCHHA 30pPOBbiI U CO6J'IIOI[€HI/I$I HOPM 3KOJIOTHYCCKOI'O




1.18

MOBEJICHUS B OKPYXKAIOUIEH cpee

OCYIIECTBIISATh TIOMCK HWH(OpMAIMK (PU3UIECKOTO COJNEpPKAaHUS B CETH
HHuTepHeT, caMOCTOSATENBHO (GOPMYITUPYS MOMCKOBBIN 3aMpoc, HAXOAUTH IMYTH
OTIpeNeNIeHUs]  JIOCTOBEPHOCTH  TOJy4Y€HHOW HMH(OpPMAalMd Ha OCHOBE

HUMCIOIIUXCA 3HAHWUH U JOIMIOJIHUTCIIBHBIX KCTOYHHUKOB

1.19

1.20

UCIIONIb30BaTh MpPH BBINOJIHEHUHM YYEOHBIX 3aJaHUNl HAyYHO-TIOMYJISIPHYIO
auTepaTypy (U3HUECKOTO COACPNKAHWS, CIPABOYHBIC MaTEepPHAIIBI, PECYpPCHI
cetu  MuTepHer; BiajgeTb ~OpuéMaMH  KOHCIIEKTHPOBAHHUS  TEKCTa,

npeoOpazoBaHus HH(GOPMAITUU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO

co3/laBaTh COOCTBEHHBIE IHUCHBMEHHBIE W YCTHBIE COOOIIEHUS Ha OCHOBE
UHPOpPMALIMM M3 HECKOJIBKHUX HCTOYHUKOB (PU3UUECKOT0 COJEepKaHUs,
nyOJIMYHO TPEACTABIATH PE3YJbTaThl MPOEKTHOW MM HUCCIIEN0BATEIbCKOM
NeSITeIbHOCTH, MPU 3TOM I'PAMOTHO HCIOJb30BaTh W3Y4YEHHBIH MOHATUIHBIN
ammapaT HU3y4aeMoro pasjiena (U3MKM M CONPOBOXKAATh BBICTYIUICHHE

pe3eHTaluel ¢ y4€ToM 0COOEHHOCTEN ayAUTOPHH CBEPCTHUKOB

1.21

OpU  BBIMOJHEHUH YYEOHBIX TIPOEKTOB M HCCIEAOBAaHUH  (PU3UUECKUX
IPOIIECCOB  pacHpelensiTh OO0A3aHHOCTM B TIpyNIe B COOTBETCTBUM C
IIOCTaBJICHHBIMM 33Ja4aMM, CJICIUTHh 3a BBINOJHEHUWEM IUIaHA JEHUCTBUM H
KOPpPEKTHpPOBAaTh €ro, aJeKBaTHO OLCHMBAaTh COOCTBEHHBIM BKJIaJ B
JIeATEIbHOCTh TPYIIBI, BBICTPAaUBaTh KOMMYHHMKAaTHBHOE B3aUMOJCHCTBUE,

MMPOABJIAA TOTOBHOCTH pa3pCulaTh KOH(bJ'II/IKTLI




MMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUSA

7 KIIACC
Kon Kox
pasaena 3JIEMEHTA

IIpoBepsiemble 1eMEHTHI COpePKAHUSA

®U3UKA U EE POJIb B TTIO3HAHWM OKPYXAIOIIEIO MHUPA

1.1

Ousuka — Hayka o mpupoze. SBienus npuponbl. dusmueckue
SBJICHUS: MEXaHUUYECKHUE, TEIJIOBBIC, DJIEKTPUUECKUE, MAarHUTHBIE,

CBCTOBLIC, 3BYKOBBIC

1.2

@dusnueckue BeNWYMHBL. M3MepeHune (U3NYECKUX BEJINYMH.
®dusnueckue pUOOPEI. ITorpemuocTs U3MEPEHUM.

MexayHapoaHasi CUCTeMa eAMHUIL

1.3

ECTGCTBeHHOHay‘IHLIﬁ MCTO/J ITO3HAHUA: Ha6J'II-OI[€HI/I€, IIOCTAaHOBKa
HAay4YHOr'o BOIIPpOCa, BBIABWIKCHHUEC THUIIOTC3, OSKCICPUMCHT 110

IMPOBCPKE I'IIOTE3, 00BsCHEHHE Ha6J'IIO,I(a€MOFO SABJICHUA

1.4

1.5

Onwucanue GU3NUECKUX SBJICHUN C IIOMOIIBIO MOJIEIEH

[IpakTuyeckue pabOTHI:

#H##Par###l13MeperHne pacCTOSTHUM.

#H##Par###3mepenne o0bEMa KUIKOCTH U TBEPIOTO TENa.
#H##Par###OnpeneneHre pa3MepoB MajibIX Tell.
##HtPar#H#H#l13Mepenne TeMneparypbl MpU MOMOIIM YKHJIKOCTHOTO

TEPMOMETpA U AaTYHKaA TEMIEepaTyphl

ITEPBOHAYAJIBHBIE CBEJIEHM A O CTPOEHNU BEIIIECTBA

#H##Par###CTpoeHue BelecTBa: aTOMbI U MOJIEKYJIbI, UX Pa3MeEpBl.

= OnbIThI, JOKA3bIBAIOLINE TUCKPETHOE CTPOCHHUE BELLIECTBA
#i#HtPar#H#H#/|Bukenre  vactul,  BemecTBa. CBA3b  CKOPOCTH

2.2 JBKEHUSI YacTHUI[ C TeMmreparypoid. bpoyHOBCkoe IBHKEHUE,
muddy3us

23 B3auMozeiicTBre 4acTHI] BELIECTBA: MPUTSKEHUE U OTTAIIKMBAaHUE
#H##Par### ArperaTHple COCTOSIHMSI BEIIECTBA: CTPOEHUE Ta30B,

54 KUAKOCTEH M TBEPABIX (KPUCTAJUIMUECKUX) Tesl. B3anMocBs3b

. MEXJly CBOMCTBAMU BEILIECTB B Pa3HBIX arperaTHhIX COCTOSHUSIX U

UX aTOMHO-MOJIEKYJIIPHBIM CTPOEHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSHUI BO/IbI

2.6 [IpakTuyeckue pabOTHI:




##tPar###0OneHka JuameTpa aToMa  METOAOM  psiioB  (c
ucronb3oBanueM pororpaduii).

HH#HPar###ONBITEI 0 HAOMIONEHUIO TEMJIOBOTO  PACIIUPEHUS
ra3oB.

HiHEP ar#H##OnbITHI 1o O0HapyKEHHIO NercTBUS cuIl

MOJICKYJISIPHOTO ITPUTAXKCHUA

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

MexaHndeckoe JABUIKCHUC. PaBHOMepHOG U HCPABHOMCPHOC

3.1
JIBUKCHHC
12 ##tPar#H##Cropocts. CpeqHsis CKOpPOCTh IPU HEPaAaBHOMEPHOM
' IBUXKEHUH. Pacy€r myTu v BpeMeHH TBUKEHUS
SlBnenne wHepuuu. 3aKOH WHepUMH. B3aumopelcTBue Ten Kak
33 IIpUYMHA U3MEHEHMUS CKOPOCTH JBMXKEHHMS Tel. Macca kak mepa
WHEPTHOCTH Tela
14 ##tPar#H#H#InotHocTs  BemecTBa.  CBSI3pb  IUIOTHOCTH — C
. KOJIMYECTBOM MOJIEKYJ B eIMHUIIe 00BhEMA BelllecTBa
3.5 Cuna KaKk XapakTepUCTHKA B3aUMOJACHCTBUS TE
16 Cuna ynpyroctd u 3akoH ['yka. M3mepeHue cuiibl ¢ MOMOIIBIO
. JTUHAMOMETpa
37 ###Par### SIBnenue Tarotenus u cuia Tsbkectr. Cuiia TSHKECTH Ha
' Ipyrux ianerax. Bec tena. HeBecomocTh
13 Cuna tpenus. TpeHue ckoJbkeHHs U TpeHHE Tokosd. TpeHue B
. MPUPOJIE U TEXHUKE
19 #H##Par###CloxxeHue CWJI, HamNpaBJIEHHBIX IO OJHOW TPSMOM.
' PaBHOElicTBYIOIIASA CHIT
[IpakTuyeckue pabOTHI:
Omnpenenenne CKOPOCTH PaBHOMEPHOTO [BWKEHHS (LIapUKa B
KUJKOCTH, MOJIEIH JJIEKTPUYECKOTO aBTOMOOWIISI M TaK jaaliee).
Onpenenenne cpeaHel CKOPOCTH CKOJNbXKEHUs Opycka HId
3.10 HIapuKa [0 HAKJIOHHOM miIockocTH. OmnpeneneHue IIOTHOCTH

TBEpAOro Tena. OmnbIThl, JEMOHCTPUPYIOLIWE 3aBUCHUMOCTH
pacTspkeHus (nedopmami) TPYKUHBI OT TPHIIOKEHHOW CHIIBL
OnbITel, JI€MOHCTPUPYIOIIME  3aBUCUMOCTb  CHJIBI  TPEHUS

CKOJIB’KCHHA OT BE€Ca TCJIa M XapakKTepa COIMPHUKACAIOIINXCH




3.11

3.12

MMOBEPXHOCTEN

@dusnyeckue SBICHUS B IPUpPOJAE: IPUMEPBI IBUXKCHHA C
Pa3JIMYHBIMHA CKOPOCTSIMM B KMBOM M HEXHMBOH NPHUPOJIE, NEUCTBUE

CHJIBI TPCHHA B IPUPOAC U TCXHUKE

TexHuueckre yCTpoucTBa: TMHAMOMETP, MOAUIUITHUKA

TIABJIEHME TBEP/IBIX TEJI, )KUIKOCTEI 1 TA30B

Hasnenne TBEpAOro tena. CrocoObl YMEHBIICHNUS M YBETUYCHUS

4.1
JTaBJICHUS
42 JaBnenue raza. 3aBUCHMOCTh JaBJEHUsT Traza OT 0O0bEMa,
. TEeMIEPaTyphl
43 [lepenaya naBneHus: TBEPABIMU TENAMHU, KUIAKOCTSIMH M Ta3aMH.
' 3akoH [lackans. [TneBMaTH4YeCKHE MAITUHBI
3aBUCHUMOCTH JaBIICHUS KUJKOCTH oT TJTyOUHEI.
4.4 I'mapocratuyeckuit napajokxc. CooOmraronuecs COCY/IbI.
IM'mapaBnuueckre MexaHU3MBbI
Atmocdepa 3emnanm u  atMochepHoe naBieHue. [IpuumHBI
45 CyIIECTBOBaHUS  BO3AymIHOW  oOomoukw  3emuu.  OmbIT
. Toppuuennu. 3aBUCUMOCTh aTMOC(HEPHOTO NIABJICHUS OT BBICOTHI
HaJl YpOBHEM MOps
46 Uzmepenue atrmochepHoro aasneHus. [Ipubopsl mis u3MepeHus
. aTMoc(hepHOTro TaBICHHUS
47 JleiicTBHe JKMIKOCTH W Tra3a Ha IMOTPYKEHHOE B HHUX Teo.
' BeorTankuBaromias (apxuMmeoBa) cuia. 3akoH Apxumena
4.8 [InaBanue ten. BozayxornaBanue
[IpakTuyeckue paboOTHI:
HccnenoBanue 3aBUCUMOCTH Beca Tela B BoJe OT 00béMa
NOTPYKEHHOW B JKUJAKOCTh 4acthu Tena.  OmnpeneneHue
BBITAJIKUBAIOIICH CHUJIBI, JEUCTBYIOIIEH Ha TelO, MOTPYXKEHHOE B
49 JKUIKOCTh. [IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHIIBL,

JICUCTBYIOIIEH HA TEJIO B JKUJIKOCTH, OT Macchl Tena. OMbITHI,
JEMOHCTPUPYIOLIUE  3aBUCHUMOCTb  BBITAIKMBAIOMICH  CHJIBL,
JEHCTBYIONIEH Ha TEJIO B KHIKOCTH, OT 00BbEMa MOTPYKEHHOH B
KHAKOCTh YaCTH Tella HM  OT  INIOTHOCTH  KUJKOCTH.

KouctpynpoBanue apeomeTrpa WM KOHCTPYUPOBAHHE IOIKH H




OIpeIeNIeHUE €€ TPY30II0XbEMHOCTH
410 Ousnyeckue SBJICHUS B TPUPOJE: BIUSIHHE AaTMOCHEPHOTO
' JaBJICHUSI HA )KUBOW OpraHU3M, IJIaBaHUE PHIO
TexHuuyeckue ycTpoicTBa: COOOIIAIOIIUECS COCYIbI, YCTPOIMCTBO
4.11 BOJIOTIPOBO/IA, THIPABIMYECKUH TIpecc, MaHOMeETp, Oapomerp,
BBICOTOMEp, MOPIIIHEBON HACOC, APEOMETP
PABOTA, MOIIHOCTbD, DHEPT U
5.1 Mexanudeckas padbora
5.2 Mexanuueckast MOLITHOCTh
53 [IpocTeie MexaHU3MBI: pblYar, OJIOK, HAKJIOHHAs TUIOCKOCTb.
. [TpaBuiio paBHOBECHS pblyara
54 [TpumeHneHue mpaBuia paBHOBECHS pblyara K 0JIOKy
ss «3omotoe mpaBuno» MexaHuku. KoadduuueHT mone3Horo
. NeHCTBUS MeXaHU3MOB. [IpocThie MEXaHU3MBI B OBITY U TEXHUKE
5.6 [ToTenuuanpHas SHEPTUH TeJa, MOIHIATOr0 HaJl 3eMIIEN
5.7 Kunernueckas sHeprus
> 53 [Tonnas MexaHuyeckas YHeprus. 3aKOH U3MEHEHUsSI U COXPaHEHUS
' MEXaHUYECKON YHEPTUU
[IpakTuyeckue pabOTHI:
###Par###OnpeneneHue paboThl CUIIBI TPEHUS MTPH PAaBHOMEPHOM
JBIDKEHUH TeJla 10 TOPU3OHTAIBHOM MmoBepXHOCTU. MccnenoBanue
59
ycioBuil paBHoBecus peuara. Wsmepenune KIIJ[ HaknonHOU
MJIOCKOCTH. M3ydeHwe 3akoHa COXpaHEHUSI MEXaHWYECKOU
SHEPTUU
5.10 ®dusnuecKue SBJICHUA B IPUPOJIE: PhIUark B TEJIE YEIOBEKa
- TexHuuecknue yCTpONCTBA: pblyar, MOJBHKHBIA U HEMOJBHKHBIN
' 0JIOKH, HAKJIOHHAS TUNTIOCKOCTh, TPOCTHIE MEXAHU3MBI B OBITY
8 KUIACC
Kon Kon
IIpoBepsiemble 31eMeHTHI COAEPKAHUS
pasaena 3JieMeHTa
6 TEIJIOBBIE ABJIEHU A




OCHOBHBIE  TTOJIOKECHUS MOJ'IGKy.]'IﬂpHO—KHHGTH‘IGCKOfI

TEOpUH CTPOEHMs BemecTBa. Macca U pa3Mepsl

ol Mosiekys.  OmbITBI,  TMOATBEPKJAIOIMIMNE  OCHOBHBIC
MOJIOKEHUS MOJIEKYJISIPHOKMHETUYECKON TEOpUH
Mopnenn  TBEPAOTO, JKUIKOTO W Ta3000pa3HOro
6.2 COCTOSIHMM BemecTBa. Kpucramimdeckue u amopdHbIe
Tena
OOBsicHEHHE CBOWCTB Ta3oB, KUAKOCTEH U TBEPABIX TEI
6.3 Ha OCHOBE IIOJIOKEHUW MOJIEKYIIPHOKHHETUYECKON
TEOPUH
6.4 CmauvBaHME U KallWJUISIPHBIE SIBJICHUS
6.5 TenoBoe paciimpeHue u cxxatue
66 Temnepatypa. CBsi3b TeMIeparypel €O CKOPOCTBIO
' TETJIOBOTO JABUKEHUS YaCTHI]
67 Buytpennss sueprus. CriocoObl U3BMEHEHUs BHYTpEHHEN
. SHEPTUU: TEeIUIoNepeaada U COBEPIICHNE pabOThI
63 Buabl Tennonepenaun: TEMIONPOBOIHOCTh, KOHBEKIUA,
. M3IIy4eHUe
KonmnuecTtBo  TemnoTel.  YaenbHas — TEMIIOEMKOCTh
6.9
BEILIECTBA
TerooOMeH # TEIUIOBOE paBHOBecHE. YpaBHEHUE
6.10
TEIIOBOro OanaHca
611 [InaBnenue u oTBep/IeBaHNE KPUCTATUTMUYECKUX BEIIECTB.
' VY nenbHas TemioTa MIaBIeHUsS
[TapooOpa3zoBanue ©  KoHJeHcarus.  Vcmaperwue.
610 Kunenne. VYnenpHas  Temjgora  mapooOpa3OBaHMS.
' 3aBUCHUMOCTh TEMIIEpATyphl KUIMEHUS OT aTMOC(HEPHOTO
JABIICHUS
6.13 Brnaxnocts Bo3ayxa
6.14 OHeprus TOIIMBA. Y 1eibHasl TEMJI0Ta CTOPAHUS
6.15 [Mpunnunsel  paboTtel  TeroBblx — aurateneit  KIIJ

TCIIJIOBOT'O ABUIATCIIA. TennoBbie JABUIaTCIM W 3alluTa




6.16

6.17

OKpY>KaroIen cpebl
3aKOH COXpaHEHUS U MPEBpAIlleHUs YHEPTUU B TEIUIOBBIX

npoueccax

[IpakTuueckue padbOTHI:

HH#HPar###ONBITEI TI0  OOHAPY)KEHUIO JIEUCTBHS CHII
MOJIEKYJISIPHOTO TPUTSKESHHUS.

HH#HPar###0ONBITL MO0 BBIPAIIMBAHUIO  KPHCTAIOB
ITIOBAPEHHOM COJIM WM caxapa.

#HHPar###OnbITE o HaAOJIFOIEHUTO TEMJIOBOTO
paciIvpeHus ra3oB, )KUJIKOCTEH U TBEPABIX TE.
#HH#HPar#t#Onpenenene AaBIeHUS BO3/ayXa B OajuloOHE
HITTPUIIA.

HHHPar##H##ONBITH, JEMOHCTPUPYIOIIME 3aBUCUMOCTh
JaBJICHUS BO3[yXa OT €ro o0béMa W HarpeBaHUs WU
OXJIQXKICHHUSI.

#H##Par### [poBepka TMUNOTE3bl JTUHEHHON 3aBUCUMOCTHU
JUIMHBI  CTOJIOMKA JKUJIKOCTH B TEPMOMETPUYECKOU
TpyOKe OT TeMIepaTypsbl.

#H##H#Par###Habmonenne MU3MEHEHHUS BHYTpEHHEN
SHEPTUU Tela B pe3ylbTaTe TeIuionepenadn u padboTs
BHEUTHUX CHUIIL.

###Par###lIccnenoBanue SIBJICHUS TEIUIOOOMEHa TIpHU
CMEILIUBAHUH XOJOJIHON U rOpsYEr BOJIBI.
#HH##Par###Onpenenenue KOJIMYECTBA TETUIOTHI,
MOJIYyYEHHOTO BOJOW TMpH TEMJI00OMEHE C HarpeThiM
METATUYECKUM LIUITUHAPOM.

#HHPar###Onpenenene  ylIenbHOM — TEIUIOEMKOCTH
BEIIECTBA.

#H##Par##HccrnienoBanue mpolecca ucnapeHus.
#H#Par##H#OnpenenieHue OTHOCUTEJIBHON — BIAKHOCTH
BO3/IyXa.

#HHHPar###Onpenenene yaeaIbHON TETUIOTHI TIJIaBICHUS

JIBJA.




6.18

6.19

Ouznyeckue SBICHUS B MPHUPOJAE: IOBEPXHOCTHOE
HaTSOKEHME W KalWULIPHbIE SIBJICHUS B IPHUPOJE,
KpUCTaJIIbl B IIpUpoae, uznydeHnue CoiHIa, 3aMep3aHue
BOJI0EMOB, MOpCKHE OpH3bl; 00pa3oBaHKe POCHI, TyMaHa,

HHCA, CHCTA.

TexHuyeckne  yCTpOMCTBA:  KaNWUISAPbL, IPUMEPHI
WCIIOJIB30BAaHUS KPUCTAIJIOB, JKUJKOCTHBIH TEPMOMETP,
JaT4UK TEMIIepaTypbl, TEPMOC, CHCTEMa OTOIUICHUs
JIOMOB, THTPOMETPHI, TICHUXPOMETp, MapoBas TypOuHa,

ABUTATCJIb BHYTPCHHCT'O CTOPAaHUA.

OJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHUA

7.1 DnekTpusanus Tei. J[Ba poaa 3JIeKTpUUYECKUX 3apsiI0B
B3aumopeiictBue 3apsokeHHBIX Ten.  3akoH  KyioHa
7.2 (3aBHCHMOCTh CHJIbI B3aUMOJICHCTBUS 3apsKEHHBIX TE OT
BEJIMYHMHBI 3aPS/I0B U PACCTOSHUS MEXTy TeTIaMU)
DnexTpuueckoe noine. Hanpssk€HHOCTD 3IEKTPUUECKOTO
7.3 nojs. [IpuHIUI Cyneprno3uiMMu AIEKTPUUECKUX MOJeH
(Ha KaYECTBEHHOM YpPOBHE)
Hocutenu »siexTpuueckux 3apsiaoB. OJIeMEHTapHBIN
7.4 anekTpuyeckuit 3apan. Ctpoenue aroma. IlpoBonHukM 1
JTUDJICKTPUKHU
7.5 3aKOH COXpaHEHMS AIEKTPUUECKOTO 3apsia
6 DNEeKTpUYeCKHii  TOK.  YCIOBHS  CYIIECTBOBAHMS
. ANEKTPUYECKOTO TOKA. ICTOYHMKY OCTOSTHHOTO TOKA
JleiicTBus ANEKTPUYECKOTO TOKa (TemoBoe,
7.7 XUMUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KHUJKOCTAX M razax
Onektpruueckass nenb. Cuina ToKa. OJIEKTPUUYECKOE
7.8
HamnpsHKeHHe
9 ConpoTuBieHue MPOBOAHHKA. VY nensHoe
. COINPOTHBIICHUE BEIIECTBA
7.10 3axoH OMa JJ1 yyacTKa Lenu




HOCJ’IGI{OB&TGJ’ILHOG n mapaujiCjibHOC COCIMHCHHUC

7.11

MIPOBOJIHUKOB

PaGora M MOUIHOCTH SJEKTPUYECKOTO TOKA. 3aKOH
7.12

Jxoynsa — Jlenua

DJeKTpUuecKue Henu U MOTPEOUTENH DIEKTPUUECKOM
7.13

sHepruu B ObITy. KopoTkoe 3amblkaHue

[TocTostHHbIE MarHuTHl. B3anMoaeicTBHE MOCTOSHHBIX
7.14

MarHuTOB

MarnutHoe mosne. MarHutHOe moNe 3eMiIM U €ro
7.15

3HA4YEHHE JUJIS )KU3HU Ha 3emiie

OmneiT Opcrena. MaruutHoe nojie 3JIeKTPUUECKOTO TOKA.
7.16

[IpuMeHeHue 37eKTPOMarHuTOB B TEXHUKE

JlelicTBUE MarHUTHOIO TOJST HA MPOBOJHUK C TOKOM.

DneKTpoABUTaTeNlb MOCTOSSHHOIO TOKa. Mcnonb3oBaHue
7.17

3JEKTPOJIBUTaTeNell B TEXHUYECKHX YCTPOMCTBAaX M Ha

TpPaHCIIOPTE

OnbiTel  @apaned.  SIBieHUE  BIEKTPOMArHUTHOM
7.18

nHaykuuu. [Ipasuno Jlenna

DIeKTporeHeparop. CniocoOsl MOJIy4EeHUS
7.19 BIEKTPUYECKON SHEPIuu. DJIEKTPOCTAHIINH Ha

BO300HOBJISIEMBIX UCTOYHUKAX IHEPTUU

[TpakTuueckue pabOTHI:

OnBITH 110 HAOTIOJCHHUIO JIEKTPU3AIUN TENl HHIIYKITUEH

Y TIPU CONPUKOCHOBEHHH.

UccnepoBanue JeHCTBHUS AJIEKTPUYECKOrO TMOJSL  Ha

MIPOBOJIHUKY U AUDJIEKTPUKH.
7.20 COopka ® TIpoBepKa pabOTHl DJIEKTPUUYECKON IIETH

MIOCTOSIHHOTO TOKA.

W3mepenue u peryiupoBaHue CUiIbl TOKa.

W3mepenue u peryiupoBaHue HaMpsHKEHUS.
HccnenoBanme 3aBUCUMOCTH CHIIBI TOKA, HAYILETO Yyepe3

PE3UCTOP, OT COIMPOTHUBIICHUSA PE3UCTOPA U HAIIPSAKCHUA




7.21

7.22

Ha Pe3UCTOpE.

ONBITHI, JEMOHCTPUPYIOIINE 3aBUCHMOCTD
AIEKTPUYECKOTO COMPOTUBJICHUSI TPOBOJHUKA OT €ro
JUTMHBI, TIOMIAIU TIOTIEPEYHOTO CEYCHHS U MaTepHalia.
[IpoBepka mpaBuiia CIOKEHHS HANPSOHKEHUH  TpHU
MOCJIeIOBATEILHOM ~ COEAMHEHUU JIBYX PE3UCTOPOB.
[TpoBepka mpaBuia s CHJIBI TOKa MPH MapauieIbHOM
COCIMHEHWH  pe3ucTopoB.  Ompenenenne  pabOTHI
ANEKTPUYECKOTO TOKa, WAYIIEr0 Yepe3 PpPe3ucTop.
OmpeneneHue  MOIIHOCTH  DJIEKTPUYECKOTO  TOKa,
BBIJIETIIEMOM Ha pe3ucrtope. MccnenoBanue 3aBUCUMOCTH
CWJIBI TOKA, MIYIIETO Yepe3 JIAMIIOYKY, OT HaNpsKCHHS
Ha Hell. Onpenenenne KIIJ[ narpeBatens. MccnenoBanue
MarHMTHOTO B3aMMOJIEMCTBUS ITOCTOSHHBIX MAarHHUTOB.
N3yuenrne MarHuTHOTO MOJISl MOCTOSTHHBIX MAarHUTOB MPHU
uxX Oo0beAWHEHWHM |  pasaencHuu. VccrnemoBanue
JEHUCTBUS DJIEKTPHYECKOTO TOKA Ha MATHUTHYIO CTPEIIKY.
OnbITEl,  JEMOHCTPHUPYIOIIME  3aBUCUMOCTb  CHIIBI
B3aUMOJICHCTBUS KATYIIKH C TOKOM U MarHuTa OT CHJIbI
TOKa W HampaBJICHWs TOKa B KaTymke. M3yudeHue

HeﬁCTBHH MArduTHOTO IIOJII Ha HOPOBOAHHUK C TOKOM.

Koncrpynposanue u A3y4YEHUE paboTHhI
3IIEKTPOABUTATEIA. N3mepenne KIIJ
3JIEKTPOIBUTaTEIbHOMN YCTaHOBKH. OnebIThI 1o

HCCICIOBAHUIO SBJICHUA BHGKTpOMaFHHTHOﬁ HHAYKIOUUW:
HCCICIOBAHUC W3MEHEHUH 3HAaYeHHusI u HaIlpaBJICHUA

WHIYKIIMOHHOI'O TOKa

Oduznyeckue SBIEHUS B MPUPOJE: IJIEKTPUUECKUE
SBIIGHUsST B  arMmocdepe, dIJICKTPHUECTBO  JKHUBBIX
OpPraHU3MOB, MarHUTHOE TIOJIe 3eMJIH, Apeiid MOI0COB,
POJIb MAarHUTHOTO TIOJIS AJIs )KM3HU Ha 3eMJie, MOJIIPHOe

CHAHUC

TexHuueckrue YCTpPOICTBAa: 3IEKTPOCKOM, aMIepMeTp,




BOJIETMETP, PEOCTAT, CUETUUK DIIEKTPUUECKON 3HEPrud,
AJIEKTPOOCBETUTENbHBIE ~ IPUOOpBI,  HarpeBaTeIbHbIC
ANEKTPOIPUOOPHI (mpumepsl), JIIEKTPUYECKUE
NPEJOXPAHUTENIHN, 3JIEKTPOMArHuT, 3JIEKTPOJBUTATENb

IMOCTOAHHOI'O TOKA, rCHCPATOP NOCTOAHHOI'O TOKA

9 KUIACC
Kon
Konx snementa IIpoBepsiemble 27IEMEHTBI COAEPIKAHUS
paznena
MEXAHUWUYECKUE SBJIEHUA

21 Mexe.%Hqucxoe nBwkeHue. MarepuansHas Touka. Cucrema
oTcuéTa

8.2 OTHOCHUTENBHOCTh MEXAaHUUECKOTO JIBHXKECHHUS

8.3 PaBHOMEpHOE NPAMOJIMHEITHOE ABUKEHHUE
###Par###HepaBHOMepHOE MPSIMOJIMHEITHOE JIBUKEHUE.

8.4 Cpenusis 1 MTHOBEHHasi CKOPOCTh Teja MPH HEPaBHOMEPHOM
JIBHKEHUU

8.5 VY ckopenue. PaBHOYCKOpEHHOE MPSMOIMHENHOE IBUKEHHE

8.6 #A#H#Par###CBoOOqHOE maxenure. OnbITe! [ anuines
#i#H#Par###PaBHOMEpHOE BU)KEHUE 10 OKpyxHocTU. [lepuon u

8.7 yactora oOpamenus. JluHeliHass ©  yrjaoBas  CKOPOCTH.
LleHTpOoCTpEMUTENBHOE YCKOPEHHE

8.8 [Tepsriii 3akoH HproTOHA

8 8.9 Bropoii 3akon HetoTona

8.10 Tpetuii 3akon HetoToHa

8.11 HHH#Par###] [puHIMT cyneprno3niuy Uil

8.12 Cuia ynpyrocrtu. 3akoH ['yka

2 13 #HH##Par##H#Cuna TpeHus: cuia TPEHUS CKOJIBKEHHUS, CUjla TPEHUS
MOKOSI, TPYTHe BUJIBI TPEHUS

214 ###HPar###Cunia TSHDKECTHU M 3aKOH  BCEMHPHOTO  TSTOTEHMSL.
YckopeHue CBOOOHOTO T ICHHUS

815 JlBmkenne tutaHer Bokpyr Connna. IlepBas kocMuueckas
ckopocTh. HeBecomMocTh U meperpy3ku

8.16 PaBHOBecue MarepuanbHOI TOUKH. AOCOTIOTHO TBEPAOE TEIO

217 #H##H#Par###PaBHoBecue TBEPAOro Tena € 3aKPEIUVIEHHON OCBIO
BpaieHusi. MoMeHT cuiibl. LIeHTp TshkecTn

8.18 Nmnynsc Tena. U3menenne nmmnynbca. IMnynbe cuisl




8.19
8.20

3akoH COXpaHCHHA UMITYJIbCa

#H#HPart###PeakTUBHOE IBIKEHUE

8.21

8.22

Mexanndeckast pa60Ta 1 MOIIHOCTb

PaGora cun TskecTH, ynpyroctd, TpeHus. CBsi3b JHEPIHU W
paboThI

8.23

8.24

HOTGHIII/IaJIBHaH 3H€pFI/I$I TCJaa, IIOAHATOrO Hal HOBerHOCTBIO
3emin

[ToTeHnnanpHas SHEPTUS CKATON MPYKUHBI

8.25

#i#HPar###Kunernueckas sHeprus. TeopemMa O KHHETHYECKOU
SHEPTUn

8.26

8.27

HH#HPar###3aKoH COXpaHEHUS! MEXaHUYECKOW SHEPTUU

[TpakTuueckue pabOTHI:

Omnpenenenue cpeaHEl CKOPOCTH CKOJBXEHHs Opycka HIn
JIBUKEHMSI [IapUKa [0 HAKJIOHHOW IuIocKocTH. OmnpeneneHue
YCKOpEHHUsT Tella TMpPH PaBHOYCKOPEHHOM JIBIDKEHUH IIO
HAaKJIOHHOM TUIOCKOCTH.

UccnepoBanue  3aBUCHMOCTH IMYTH OT  BPEMEHH  IpHU
PaBHOYCKOPEHHOM JIBF)KEHUHU 0€3 Ha4aIbHOW CKOPOCTH.
[IpoBepka rUMOTE3bI: €CIAM NPHU PABHOYCKOPEHHOM JBUKEHUU
0e3 HavYallbHOI CKOPOCTH IMYTH OTHOCSTCS KaK pPsii HEUETHBIX
YHCell, TO COOTBETCTBYIOIINE TPOMEKYTKH BPEMEHHU OJJMHAKOBBI.
HccnenoBanme 3aBUCUMOCTH CHUITBI TPEHUS CKOJIBXKEHUS OT CHUJIIBI
HOpMasbHOro naBieHus. Omnpenenenue kodh UIMEHTAa TPEHUS
cKoJIbxkeHus. Onpeaenenne >KECTKOCTU NMPYKUHbL. Orpesesenne
paboThl CHJIBI TPEHUS TIPH PAaBHOMEPHOM JIBIDKEHHUU Tela 10
TOPU30HTANLHOW TOBEepXHOCTH. Ompenenenne padOTHl CHIIBI
YOPYrocTd  TOpH  MNOabEME Tpy3a C  HCIOJIb30BaHUEM
HEMOJIBIYKHOTO U TTO/IBIKHOTO OJIOKOB

8.28

8.29

duznyeckre SIBICHUS B npupoac: TMpPUIMBBEI W OTJIMUBEI,
JABHKXCHHC IIJIAHCT ConaeyHoH CUCTCMBbI, PCAKTUBHOC IBUXXCHUC
JKHMBBIX OPTaHU3MOB

Texuuueckue YCTpOﬁCTBaZ CIIUAOMCTpP, MATYHUKH IIOJIOKCHUS,
PacCCTOAHUA U YCKOPCHUA, PAKCTBI

MEXAHUWYECKUE KOJIEFAHUMA 1 BOJIHBI

KonebarensHoe JABUIXKCHUC. OCHOBHBIE XApaKTCPUCTUKU

o1 KOJIe0aHuii: TIEPHOJI, YacTOTa, aMILIUTY/Ia

9. MaremaTuueckuii W TPYKUHHBIM MasTHUKU. [IpeBpameHue
' SHEPTHUH MPHU KoJIeOaTeNTbHOM JIBUKEHUN

9.3 3aryxatomue Konedbanus. Bernyxnenusie konedanus. Pesonanc

9.4 Mexannueckue BoiHbL. ~ CBOMCTBa MEXaHMYECKHUX  BOJH.

HpOI[OJ'IBHBIe " IIOIICPCYHBIC BOJIHLBI. IL]'II/IHa BOJIHBI U CKOPOCTb




9.5

e€ pacmpocTtpaHeHus. MexaHWYecKHe BOJIHBI B TBEPIOM TeJe,
CENCMUYECKUE BOJIHBI

3ByK. ['poMKOCTH M BbICOTa 3BYKa. OTpakeHUE 3ByKa

9.6

9.7

Nudpa3Byk u yabTpa3ByK

[TpakTHueckue paboTHL:

OmpeneneHne 4acTOTHI M Nepro/ia KojaeOaHni MaTeMaTHYECKOTO
MasiTHUKA.

OmnpeneneHre 4YacTOThl M Tepuoja KojeOaHW NPY>KUHHOTO
MasiTHUKA

HccnenoBanue 3aBHCUMOCTH nepuosa KoJIe0aHui
MOJIBEIIEHHOTO0 K HHUTHU Tpy3a OT JUIMHBI HUTH. MccnenoBanue
3aBHCUMOCTH TIepHoJa KoJeOaHW NPYKMHHOTO MasTHUKA OT
Maccel Tpy3a. [IpoBepka He3aBHCMMOCTH TepHoaa KojeOaHWi
rpy3a, MOJBEIICHHOTO K HUTH, OT MAacChl Ipy3a M KECTKOCTH
npyKuHbL. M3Mepenne yckopeHus: cBOOOTHOTO MaIeHHS

9.8

@u3nyeckue SABJIEHUA B INPHUPOJE: BOCIHPHUATHE 3BYKOB
KUBOTHBIMH, 3EMJICTPSCEHUE, CEMCMUYECKUE BOJIHBI, LYHAMH,
3X0

9.9

TexHudeckue ycTpoHCTBA: 3XO0JIOT, UCIIOJIB30BAHUE YIIBTPA3ByKa
B OBITY M TEXHHKE

SJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

10.1 DNEeKTpOMarHuTHOE  ToOJ€.  ODJEKTPOMAarHWTHbIE  BOJIHBI.
' CBoilicTBa 3JIEKTPOMAarHUTHBIX BOJH

10.2 [IIxaa 351eKTPOMAarHUTHBIX BOJIH

103 DnexTpoMarHuTHas npupoja cera. CkopocTh cBeTa. BomHoBbIe
' CBOICTBA CBETa

10 [IpakTuueckue padbOTHI:
10.4 N3yueHne CBOMCTB JJIEKTPOMATHUTHBIX BOJH C ITOMOIIBIO
MOOUITEHOTO TeIeoHa

10.5 dusnyeckue SBICHUS B TMPUPOJE: OUOIOTUYECKOE JelCTBHE
' BUJIMIMOTO, YIBTPa(UOIETOBOTO U PEHTI€HOBCKOTO U3TY4YEeHUI

10.6 TexHUuecKkre yCTpOICTBa: MCHOJIB30BAHUE SJIEKTPOMATHUTHBIX
' BOJIH ISl COTOBOM CBSI3H

CBETOBBIE SABJIEHU A
11.1 JlydyeBast monens cBera. IcTouHnku cBeTa
11.2 [IpsamonnHENHOE pacpOCTpaHEHHUE CBETA
1 11.3 Otpaxenue cBera. [lmockoe 3epkano. 3aKOH OTpaKEHUS CBETA

114 IIpenomnienne cBera. 3akoH mpenomieHus cBeta. llomaHoe
' BHYTpPEHHEE OTpakeHHE CBETa

11.5 Jlunza. Xop nydeit B tuH3e

11.6 OnTuueckas cuctema ¢oToarapara, MUKpPOCKOIIa U TEJIECKoTa
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I'ma3 KakK OIITHYCCKas CHUCTEMaA. bans OPYKOCTb u

11.7
JaJIbHO30PKOCTh
118 Pasnoxxenne Oemoro cBeta B croekTp. Ombitel HploToHA.
’ CrnosxeHue CieKTpaabHBIX IIBETOB. Jlucmepcus cBeTa
[IpakTuueckue padbOTHI:
###HPar###lccnenoBanue  3aBUCHUMOCTH  yIyla  OTpa)KE€HUs
CBETOBOI'O JIy4a OT yIJia aJeHHUs.
###Par###l3yueHrne XapakTEPUCTHUK M300paKECHUs MpeaMeTa B
IJIOCKOM 3epKaje.
#H##Par##HlccnienoBanue 3aBUCUMOCTH  yIjla  MPETOMIIEHUS
CBETOBOTO Jyda OT YIJla TaJeHHUS Ha TpaHHUIe «BO3AYX —
11.9 CTEKJIION.
#iHPart## lonydenrne n300pakeHUN ¢ TIOMOIIBIO COOMparomIei
JIMH3BI.
#i#HPar###Onpenencare GOKYCHOTO PACCTOSHUS M ONTHYCCKOM
CHJIBI COOMpArOIIEeH JINH3HI.
#HH##Par###ONBITHI 110 Pa3JI0’)KEHUIO OEIIOTO CBETA B CIIEKTP.
HHHPar##H#ONBITHL IO BOCHPHUATHIO I[BETA MPEAMETOB TMPU HX
HaOJI0/IEHUU Yepe3 I[BETOBbIE (PUIBTPHI
®dusnueckue sBieHust B npupoje: 3atMmenus Connma u JlyHsl,
11.10 IBeTa TeJ, ONTHYECKUE SsBJICHHS B arMmocdepe (uBeT HeOa,
pedpakmus, paayra, MUpax)
1111 TexHuueckue yCTpOWCTBA: OYKH, MEPUCKOM, (oToanmapar,
' ONTHYECKHE CBETOBOIbI
KBAHTOBLBGIE ABJIEHUA
121 OmnbiTel Pezepdopna u ruranerapHas Mojens atoma. Mozenb
' aroma bopa
122 Hcnyckanue u  MOIVIOIIEHHWE cBeTa aToMoM. KBaHTHI.
' JIuHeiyaTeie CIEKTPhI
12.3 PannoaktuBHOCTH. Anb(a, 6eTa- 1 raMMa-u3TydeHUs
124 Crpoenune atoMHOro sigpa. HykinoHHas Moziens aTOMHOTO spa.
' N30TOnEI
12.5 PanuoakTtuBHbIe mpeBpaiieHus. [lepuoa momypacmnaga aTOMHBIX
’ saep
126 SnepHble peakuuu. 3aKOHBI COXPAaHEHUS 3apAJOBOrO H
’ MacCOBOT'O YHCET
12.7 DHeprus cBA3M aTOMHBIX siziep. CBA3b MacChl U YHEPTUU
128 Peakuuu cunresa u nenenus siaep. Mcrounnku suepruu ComnHila
’ U 3BE3]
12.9 SAnepHas sHepreTuka. JleicTBUE paMOAKTUBHBIX M3JIy4YEHUN Ha

JKUBBIC OpraHnU3Mbl




[TpakTyeckue paboTHI:
HaGnroneHnune CrijionIHbIX M TMHEWYAThIX CIIEKTPOB U3ITyYCHHUS.

12.10 HccnenoBanue TpPEKOB: U3MEPEHHE HHEPrHMM YaCTUIBl II0
TOPMO3HOMY IyTH (110 poTOrpadusim).
W3mepenune panoakTHBHOTO GoHA
dusnyeckne SIBJICHUSI B npupoze: €CTECTBEHHBIH
1211 panMoOaKTUBHBIA (POH, KOCMHUYECKHE Jy4YH, paJnOaKTHBHOE
' U3Iy4eHUE TPUPOIHBIX MUHEPAJIOB, JEHCTBHE PaJlOAKTHBHBIX
M3JIy4eHUH Ha OPraHU3M YeJIOBEKa
.12 TexHu4yeckne yCTpOWCTBAa: CIEKTPOCKOI, WHIUBHIyaIbHBINA

A03UMCETP, KaM€pa Bunscona




MMPOBEPAEMBIE HA OI'D 10 ®U3UKE TPEBOBAHUA K
PE3YJIbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJIBHOM
MMPOTPAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUSA

Kon
NMpoBePsSIEMOro
TpeOoOBaHMS

IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTamM 02a30BOr0 YPOBHS
OCBOCHHS OCHOBHON 00pa30BaTe/bHON MPOrpaMMbl OCHOBHOIO 00111er0
o0pa3zoBanusi Ha ocHoBe ®I'OC

[Tonnmanue ponu QU3MKKM B HAydHOM KapTHHE MHUPA; CHOPMUPOBAHHOCTD
0a30BBIX MPEJICTABICHUH O 3aKOHOMEPHOW CBSI3M U IO3HABAEMOCTH SIBJICHHUH
IPUPOJIBI, O POJIM IKCIEPUMEHTA B (PU3HKE, O CUCTEMOOOpasyroliel poinu Gpu3nku
B Ppa3BUTUU €CTECTBEHHBIX HAyK, TEXHUKM M TEXHOJOTHHA, 00 3BOJIOIUH
¢u3NYecKUX 3HAHWA M WX POJIM B LEJIOCTHOM €CTECTBEHHOHAYYHOW KapTHHE
MUpAa, 0 BKJIAJE POCCUUCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE HAYKH,
00BSICHEHHUE MPOIECCOB OKPYIKAIOIIETO MHUPA, Pa3BUTHE TEXHUKU M TEXHOJIOTUI

3HaHUs O BHUAAX Marepuu (BEIIECTBO M TI0J€), O JBWKEHHU KaK CIoco0e
CYLIECTBOBaHMsSI MaTepuu, 00 aTOMHO-MOJIEKYJISIPHOH TEOpUU  CTPOEHUs
BEIIECTBA, O (PHU3MUECKOW CYIIHOCTH SBICHHHA NPUPOABI (MEXaHUYECKHUX,
TEIUIOBBIX, 3JEKTPOMAarHUTHBIX M KBAHTOBBIX); YMEHHUE pa3IuyaTh SIBICHHS IO
ONMCAaHUIO MX XapaKTEPHBIX CBOWCTB M Ha OCHOBE ONBITOB, JEMOHCTPHUPYIOIIUX
JaHHOe (u3MuecKoe SBJICHHE; YMEHHE paclo3HaBaTh IMPOSBICHHE H3YyYEHHBIX
¢u3nyeckux SBJICHUH B OKPYXKAlOIEM MHUpE, BbIIENAS HMX CYLIECTBEHHBIE
CBOICTBa (IPU3HAKH)

Brnanenue ocHOBaMH MOHATHWHOTO anmapaTa U CHMBOJIMYECKOTO SI3bIKa (PH3UKHU U
WCTOJB30BaHNE WX JUIA pPEUIeHUs y4eOHBIX 3a/lad; yMEHHE XapaKTepu30BaTh
CBOMCTBA Tel, (U3NYECKUE SBICHUS U MPOLECCHI, UCIONb3Yys (yHIaMEHTAIbHbIE
U OMITUPUYECKUE 3aKOHBI

YMeHHe ONMUCHIBATH U3YUCHHBIC CBOMCTBA TENl U (PU3UUCCKUE SIBICHUS, HCIIOIb3YSI
(du3HUYECKre BETHUNHBI

Brnanenne ocHOBaMM METOMOB HAY4YHOTO IIO3HAHUS C YYETOM COONIOJICHHUS
npaBuiI 0€30MacHOro TpyAa: HalMroeHue (PU3MUECKUX SBICHU:

YMEHHE CaMOCTOSITEIbHO COOMPATh 3KCIIEPUMEHTAIBHYIO YCTAHOBKY M3 JTAHHOTO
Habopa 000pyIOBaHHS [T0 MHCTPYKIIUH, ONMCHIBATh XOJ ONBITA U 3aIIMChIBATH €TI0
pe3ynbTarThl, OPMYIUPOBATH BHIBOIBI;

NPOBEJCHNE TPSMBIX M KOCBEHHBIX M3MEPEHUH (PU3NYEeCKMX BENIWYMH: YMEHHE
IUIAHUPOBaTh HM3MEPEHUs, CaMOCTOSITEIbHO COOMPATh AKCIEPUMEHTAIBHYIO
YCTaHOBKY IO WHCTPYKIMH, BBIYHUCIATH 3HAYCHUE BEIMYMHBI U aHAIM3UPOBATh
MOJyYEHHbIE pe3yNbTaThl C YYETOM 3aJaHHOM TOTPEIIHOCTH Ppe3yIbTaTOB
U3MEPECHU;

MPOBEJICHUE HECJIOKHBIX IKCIEPHUMEHTAIBHBIX HCCIICOBAHUN; CAMOCTOSATEILHO
COOMpaTh JKCIECPUMEHTAIBHYIO YCTAHOBKY W TIPOBOJUTH HCCIICAOBAHUE TI0
UHCTPYKIMHU, MPECTABIISATH MOJYYCHHBIC 3aBUCHMOCTH (DU3NYECKUX BEIHYUH B
BUjie TAONWI] W TpPaQuKOB, YYUTHIBATH MOTPEIIHOCTH, MAEIAaTh BBIBOJBI II0




pe3yiibTaTaM UCCICA0OBaHUA

[ToHnMaHMe XapaKTepHBIX CBOMCTB (PM3NYECKUX MOJENel (MaTepuanbHas TOYKa,
a0COJIIOTHO TBEPJOE TEJI0, MOJIENN CTPOEHUS I'a30B, KHUJIKOCTEH U TBEPABIX Tel,
IUTaHeTapHas MOJENIb aTOMa, HYKJIOHHas MOJENIb aTOMHOIO sijipa) M yMEHHE
HNPUMEHSATH UX JUIsl OOBSICHEHUS (PU3NYECKUX NTPOLIECCOB

YMmeHnne oOBICHATH (DU3NYECKHE MPOIECChl M CBOICTBA TEN, B TOM 4YHCJIE U B
KOHTEKCTE CHUTyalui IPAaKTUKO-OPUEHTUPOBAHHOIO XapakTepa, B YACTHOCTH,
BBISIBJIATh [TPUUMHHO-CIIE/ICTBEHHbBIE CBSI3U U CTPOUTH OOBSICHEHHE C ONOpPOH Ha
U3y4yeHHbIE  CBOMCTBa  (pU3MUECKMX  SBICHMH,  (U3UUYECKHUE  3aKOHBI,
3aKOHOMEPHOCTU U MOJEIU

10

11

YmMmenue pemarh pacdérHple 3amaun (Ha 0a3e 2 — 3 ypaBHEHHIl), WCIOJB3Ys
3aKOHBI M (POPMYJBI, CBS3BIBAIOIINE (U3UYECKHE BEIUYHHBI, B YaCTHOCTH,
3aMMCchIBaTh KpaTKoe YCIOBUE 3aJayd, BBIABIATH HEAOCTAIOUINE JIaHHBIE,
BBIOMpATh 3aKOHBI U (HOPMYIBI, HEOOXOAUMBIE Ml €€ pelIeHHs], UCII0JIb30BaTh
CIpaBOYHbIE JaHHBIC, MPOBOJUTH pAcCUu€Thl U OLEHUBATh PEATUCTUYHOCTH
MOJIYyYEHHOTO  3HayeHHs  (U3UYECKON  BEIMYUHBL, YMEHHUE  OINpeAelsiTh
pa3MepHOCTh QU3MUECKON BEIIMYMHBI, TOTYYCHHON TIPH PEIICHUH 3aa91

Vmenune XapaKTCpU30BaATbL IIPUHIIUIIBL HeﬁCTBHH TCXHUYCCKHUX YCTpOﬁCTB, B TOM
Ypclie OBITOBBIX HpI/IGOpOB, U IIPOMBINUICHHBIX TCXHOJOTHYCCKUX ITPOUCCCOB I10
HUX OIHUCAHHIO, HCIIOJIB3Yyd 3HAHUA O CBOMCTBaxX (bI/ISI/I‘IeCKI/IX SIBIICHUH U
H€O6XOI[I/IMBI€ Q)HSHQGCKI/IG 3aKOHOMCPHOCTH

YMeHHe UCIOJIb30BaTh 3HAHUS O (PM3MUECKUX SBICHUSAX B TIOBCEIHEBHOM KH3HH
Uil o0ecriedeHus 0e30MacHOCTH MpU OOpaIieHuH C OBITOBBIMH TNPUOOpaMU U
TEXHUYECKHUMHU YCTPONCTBAMHU, COXpPAHEHHUs 3J0POBbS W COOJIOJCHHUS HOPM
HKOJIOTUYECKOTO MOBENICHHS B OKpYXKAIOIIEeH cpejie; TOHUMaHne HEOOXOMMOCTH
NPUMEHEHHS JOCTIDKCHHA (U3UKH W TEXHOJOTMH Ui PallMOHAIBHOTO
MIPUPOIOTIONB30BAHUS

OneIT moMcKa, MpeoOpa3oBaHUs W TpelCcTaBieHUs HWHGOpManuu (HU3UUECKOTO
coJiepKaHus c HCII0JIb30BAHUEM nH(OPMaIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH; YyMEHHE OIEHUBATh JOCTOBEPHOCTHh MOJYyYEeHHOW HMH(OpMAIMHM HA
OCHOBE HMEIOIIMXCSl 3HAHUW W JIONOJHUTENBHBIX HCTOYHUKOB; YMEHHUE
HCIOJIb30BaTh IPU BBINOJHEHUM YUYEOHBIX 3aJaHUA HAYYHO-IOMYISIPHYIO
TUTEpaTypy (U3UYECKOTo COAEp)KaHUs, CIPAaBOYHBIE MaTepPHaJIbl, PECYpChl CETH
WuTepHer; BrnaaeHne 0a30BBHIMH HaBBIKAMH IpeoOpa3zoBaHus HH(OpMAIH W3
OHOW 3HAaKOBOW CHUCTEMBI B JPYIyl; YMEHHE CO3/1aBaTh COOCTBEHHBIC
MUCbMEHHBIE U YCTHBIE COOOIICHHS Ha OCHOBE WH(OpPMAIUU M3 HECKOJIBKHX
HMCTOYHUKOB




NEPEYEHD DJIEMEHTOB COAEPKAHUA, ITPOBEPAEMbBIX HA OI'D
O ®U3UKE

Kon IIpoBepsieMblii 3JIeMEHT COJePKAHUS

1 MEXAHUWYECKUE ABJIEHUA

1 Mexanunueckoe aBmxkeHne. MartepuanbHas Touka. Cucrema orcuéra. OTHOCUTENBHOCTh
JBUKCHUS

PaBHOMepHOE U HepaBHOMepHOe aBIbKeHue. CpenHsas ckopocTs. Dopmyna ans

1.2 BBIUMCIICHHSI CPETHEH CKOPOCTH: V = S/t

PaBHOMepHoe HpHMOHHHeﬁHoe JBUKCHUC. 3aBUCHUMOCTD KOOPJZUHATLI TC€JIa OT BPEMCHHA
B Clly4ae paBHOMEPHOT'O NPSMOJIUHENHOTO JBHKCHUS:
1.3 —

x(t)=x,+vt

I'paduku 3aBUCMIMOCTH OT BPEMEHH JJISl IPOEKIIMH CKOPOCTH, TIPOEKIIMH TIepeMeTeHHs,

IIyTH, KOOPAWHATEI IIpU paBHOMCPHOM HpHMOHHHeﬁHOM JABUXKCHUN

3aBUCHUMOCTh KOOpZUMHATBI TC€JIa OT BpPpEMCHU B ClIyda€ PAaBHOYCKOPCHHOI'O

Hp;IMOJIHHGfIHOFO JABUXCHUA:

-

El...
Sl =V, * I+ * =

=<

@opMyIbl U1l IPOCKIUU MTEPEMENICHUS, TPOCKIUNA CKOPOCTH U IIPOEKIUU YCKOPEHUS

IIpY PaBHOYCKOPEHHOM NPSAMOJIMHEHHOM JIBUKEHUU:
2
1.4 .sx(r]=vﬂx-r+ax-?.

U.\'('f) =Up, +a, -1,

a.(f)=canst,

5 o]

Ul.‘cL - Ul.'fL zzax‘g.‘r
I'paduku 3aBHCUMOCTH OT BPEMEHH IJIsl MPOEKIMH YCKOPEHHUS, MPOEKIUU CKOPOCTH,
NPOCKIUU TIEPEMEICHHs, KOOPIUHATHl IPU PABHOYCKOPEHHOM MPSIMOJIHHEIHHOM

JBMXXCHHUH

CBobOognoe mageHune. Dopmysbl, OMHUCHIBAIOIIME CBOOOJHOE IIaJICHUE Tela IO

15 BEPTUKAIM (IBM)KEHUE Tejla BHM3 WJIM BBEPX OTHOCHUTEIBHO MOBEPXHOCTH 3eMIIN).
I'paduky 3aBUCHMOCTH OT BPEMEHU ISl TPOEKIIMH YCKOPEHUs, TIPOCKIIMHA CKOPOCTH H

KOOPAWHATLI ITPU CBO60,I[HOM MMaJICHUH TECJIa 110 BEPTUKATIHU




CxopocTh paBHOMEPHOTO JIBHKEHHS Tella 10 OKpYXHOCTH. HampaiieHre ckopocTH.
CDOpMy.]'Ia JJIs1 BBIYHUCJIICHUA CKOPOCTH YE€PE3 paInyC OKPYKHOCTH U IICPUOJ 06paH_IeHI/I$IZ
b= 2R
T

HenTpocTpemurenbHoe yckopeHue. HampaBieHne neHTpOCTPEMUTENBHOIO YCKOPEHUSI.

CDOpMy.]'Ia JJIs1 BBIYHUCJIICHUA YCKOPCHUA:

1.6 2
_u
a o R
®opmynia, cBA3BIBAIONIAS IEPUO/ U YACTOTY OOpAIICHUS:
Vv = 1
T
Macca. [TnoTtHOCTS BemecTBa. @opMyna /Ui BHIYUCIECHUS TUIOTHOCTH:
_m
1.7 V
1.8 Cwita — BekTopHas ¢puzuveckas BennuuHa. CII0KeHHE CHIT
1.9 SIBnenune nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
1.10 F=m-da
CoHanpaBleHHOCTb BEKTOPa YCKOPEHUS TeJla U BEKTOpa CUIIbI, IEHCTBYIOIIEH Ha TENO
Bzaumopeiicteue Ten. Tperuit 3akoH HeroToHa:
1.11 F p o _Fl—>2
TpeHune nokost ¥ TpeHHUE CKONbKeHUs. Dopmyra JIJIsl BBIYUCIEHNUS MOIYJISI CUIIbI TPEHUS
CKOJIb)KEHUSI:
1.12 F_=u-N
- H
1.13 Hedopmarus tena. Yrupyrue u Heynpyrue aedopMarun. 3akoH ynpyroi aedopmMariu




(3akon I'yka):
F=k-Al

1.14

1.15

BCGMI/IpHOG TATOTEHHE. 3aKOH BCCMHPHOTO TAT'OTCHUA:

My - M4
F=G- -1 _2
R2
Cuna Tsxectd. Y CKOpeHHe CBOOOJHOTO TaIeHHsl.
®opmyna s BBIYUCIEHUSI CUJIBI TSKECTH BOIM3H MOBepXHOCTH 3emnu: F = mg.
Jswxenue mianeT Bokpyr Cosnia. [lepas kocMudeckas cKopocts. HeBecoMocTh n

[eperpysKu
Nmmynbe Tenna — BeKTopHast Gu3nUYecKas BeTHIHHA.
b=mi

I/IMHy.TIBC cucteMsl Ten. 3meHnenne HUMITYJIbCA. I/IMHYJ'IBC CHIJIBI

1.16

3aKkoH COXPAaHCHUS UMITYJIbCa IJIA SaMKHYTOﬁ CHUCTCMBI TCII:
D=y -+, U, =const

PeaktuBHOE JABUIXKCHUC

1.17

Mexanunueckast pabora. @opmyria i BBIYUCICHUS PaOOThI CUJIBIL:

A=Fscosu

Mexannueckas MOITHOCTE:

n=4
I

1.18

Kunernueckas u MOTCHIMAJIbHAA SHCPIUs. d)opMyJIa JJIA BBIYUCIICHUSA KHHETUYECKOM

OHCPIUM:

}JEJE
R

TeopeMa 0 KHHETHUYECKOM OHCPI'uu. CDOpMy.]'Ia JJIs1 BBIYUCIICHUA HOTGHHH&HBHOﬁ

SHEPTrUU TCjia, MOAHATOIO

Haxa 3eMIIEN:

E,=mgh




1.19

1.20

1.21

1.22

1.23

MexaHnueckas SJHeprus:
E=E;.+E »

3aKOH COXpaHEHMs] MEXaHN4ECKOoU sHeprun. Popmyiia ajs 3aKOHA COXPAHEHUs
MEXaHUYECKOM SHepruu B OTCYTCTBHE CHJI TpeHUs: E = const.

[IpeBpanieHne MexaHU4ECKON SHEPTUU IIPU HAIIMYUU CUJIbI TPEHUS.

[TpocThie MEXaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKH.
Peryar. Momenr cwitel; M - FI.

VYcnoBue paBHOBECHS phlUuara:
M, +M; +..=0
[TonBuxHBIN 1 HeTOABWXKHBIN O0510Kku. KITJ] mpocThIx MEXaHH3MOB,

n= Anonesnas
A‘S&TI:&"IH

JlaBiienue TBEpIOTO TENA.

CDOpMy.]'Ia JJIs1 BBIYHMCIICHHSA JaBJICHUA TBépI[Ol"O TCa:

_F
p==%-

JlaBienue raza. ATMocepHOe TaBlIcHHE.
['mapocraTudeckoe JaBlieHUE BHYTPH KUIKOCTH.

®opMyina 11 BBIYMCICHUS 1aBJICHUS] BHYTPU KUIKOCTH:

DP=pgh+p_,

3axoH [lackans. 'mapaBnuueckuil npecc

3akoH Apxumena. @opmyra il ONPECICHHUS BBITAIKUBAIONICH CHIIBI, ACHCTBYIOIIECH

Ha TCJI0, norpyx(éHHoe B X KUJIKOCTb HNJIM Ir'a3:

Fap =PEV

YcnoBue nnaBanud Teia. [lmaBanue CYIOB U BO3YXOIIJIaBAHUEC

1.24

1.25

Mexannueckue kosjeOaHus. AMIUIMTYAA, MEPHOJ W yacToTa Konebanuil. Dopmyrna,

CBSI3BIBAOILAS YACTOTY U MEPUOJ] KOJICOaHUIA:

Marematnueckuii U NPYKUHHBIA ~ MasTHUKM. lIpeBpamieHue sHeprum Ipu




1.26

1.27

K0J1e0aTeIIbHOM JIBH)KCHUU
3aryxatoiue konebanus. BeiHykneHHbie konedanus. Pezonanc

MexaHU4eCKHUE BOJIHLI. HpOZ[OJ'II:HI:Ie " MOIICPCUYHLIC BOJHEI. I[J'II/IHa BOJIHBI 1 CKOPOCTH

pacupoCTpaHCHHA BOJIHBI:

h=v-T

1.28

1.29

3ByK. ['/poMKOCTh 1 BBICOTa 3ByKa. OTpa)keHHE 3BYKOBOI BOJIHBI HA TPAHMIIE IBYX CPE/l.
Wudpas3Byk u yabTpazByK

Ipakxmuueckue pabomul

N3mepeHne cpenHei MIOTHOCTH BEIIECTBA; apXUMEI0BON CHIIBL; KECTKOCTH TPYKHUHBI;
K03 HIIMEeHTa TPEHHS CKOJBKEHUS; pa0OThI CHIIBI TPEHUS, CHIIBI YIIPYTOCTH; CPEIHEN
CKOPOCTH [JBIKEHHS Opycka I0 HAaKJIOHHOM IUIOCKOCTH; YCKOpeHHs Opycka IpH
JIBIDKEHUM TI0 HAKJIOHHOM  TUIOCKOCTH; YacTOThl MW  Tepuoja  KoJjeOaHWid
MaTeMaTHYECKOr0 MasTHHKA; YaCTOTH M MEpUoJa KoJleOaHUH MPYKUHHOTO MasTHHUKA;
MOMEHTa CHWJIbI, JACUCTBYIONIETO HAa pblYar; padOThl CHJIBI YIPYTOCTH IPH MOIBbEME
rpy3a ¢ TIOMOIIBIO HETIOABMYKHOTO OJIOKA; pabOTHI CHIIBI YIPYTOCTH IPH MOIBbEME Tpy3a
C TIOMOILIBIO MOJBUKHOIO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXHUMEIOBOW CHIIBI OT 00bEMa MOTPYKEHHON 4acTH Teja
U OT TUIOTHOCTH >KHUJKOCTH; HE3aBUCHMOCTH BBHITAIKHBAIOIIEH CHJIIBI OT MacChl Tea;
CHJIBI TPEHHS CKOJBKEHHS OT CHIIBI HOPMAJBbHOTO JAaBJICHUS M OT pojJa MOBEPXHOCTH;
CHJIBI YIPYTOCTH, BO3HHKAIOIIEH B TMPYXHHE, OT CTEMEeHH NePOpMaluu MPYKUHBI;
yCKOpeHHs Opycka OT yrila HakJIOHa HalpaBisIoIeil; meproaa (4acToThl) KoieOaHui
HUTSIHOTO MAasTHUKA OT JUTMHBI HUTH; MEPUO/a KOJeOaHUW MPYXKMHHOTO MasTHUKA OT
Macchl Tpy3a M IKECTKOCTH IIPYKHHBI;, HCCIIEJOBAHUE HE3aBUCHMOCTH IEpuoja
KOJICOAHWH HUTSHOTO MasTHHKAa OT Macchl Tpysa. [IpoBepka ycloBHs paBHOBECHS

pbriara

1.30

Dusuueckue A61eHUS 8 npupode.‘ MNPpUMEPLI ABMXKCHUA C pa3JIMUHBIMU CKOPOCTIAMHU B
JKUBOH M HEKHBOM IMpUupoac, ,Z[eflCTBI/Ie CWJIbI TPCHUS B IPpUPOAC U TCXHUKE, ITPHUIINBLI U
OTJIMBBI, JABHMXXCHHUC IIJIIAHCT ConaeuHoM CUCTCMBbI, PCAKTUBHOC IBWIKXCHUC IKHBBIX
OpPraHnu3MoOB, pbldaru B TCJIC YCIOBCKA, BJIMSAHUC aTMOC(bepHOFO JaBJICHHS Ha JKHBOM
OopraHu3M, IIJIaBaHHEC pI>I6, BOCIIPHUATUC 3BYKOB JKHBOTHBIMH, 3CMIICTPSCCHUC,

celicMUJecKue BOJIHBI, HYHAMH, 2XO

1.31

Texnuueckue ycmpoticmeéa: CHUAOMETP, JNaTYUKU TOJOXKEHHS, PACCTOSIHUS U
YCKOpPEHUS, TUHAMOMETp, TIOIIITUITHIKH, PAKETHI, phIYar, MOABWKHBINA U HETIOBUKHBIN

6J'IOKI/I, HaKJIOHHAas IIJIOCKOCTb, IIPOCTBIC MCXaHHU3MbI B 6BITy, coo6ma10mnecs; COCYIHhI,




YCTPOMCTBO BOJOIPOBO/A, THIPABIMUYECKUN ITpecc, MaHOMETpP, OapoMeTp, BEICOTOMED,

HOpH.IHGBOﬁ HaCoC, apCoOMETP, 5XOJIOT, UCITOJIBb30BAHUC YIIbTPA3BYKaA B 6I>ITy U TCXHHUKC

2 TEITJIOBBIE ABJIEHUA
OCHOBHBIE TOJIOKEHUS MOJIEKYISIPHO-KMHETUYECKON TEOpUM CTPOEHUS BEIIECTBA.
2.1 Mogenu TBEPIOTO, KUAKOTO U Ta3000pa3HOro cOCTOSTHUM BelecTBa. Kpucrammuyeckue
u amopdHBbIE Tena
27 JIBrxenune yactui] BemiecTBa. CBsS3b CKOPOCTH JBHMKEHUSI YACTHUI[ C TEMIEPATYPOM.
BpoynoBckoe nBuxenue, mupysus
23 CMauuBaHue ¥ KalWUISPHbIE SIBICHUS
2.4 TeroBoe paciiupeHue U coxaTue
2.5 TennoBoe paBHOBECHE
"6 BuyTpennss sHeprusi. Pabora u temnonepeaaya Kkak crnocoObl U3MEHEHUsI BHYTPEHHEH
SHEPTUU
2.7 Buas! Tenonepenaun: TEIIONPOBOIHOCTh, KOHBEKIIHUS, U3ITYUCHHE
HarpeBanue u oxnaxaenue tein. KoaudecTBo TEMIoThl. Y AelIbHAs TEMIOEMKOCTD:
2.8 =cmt,—t,)
O=cml\t, 1,
3aK0oH COXpaHEHUsI SHEPTUH B TEIUIOBBIX MpoIleccax. Y paBHEHUE TEIJIOBOTO OajlaHca:
2.9 Ql +Q2 +..=0
Hcnapenne n koHneHcanus. MI3MeHeHne BHYTPEHHEN SHEPTUH B IIPOLIECCE UCIIAPEHUs U
2.10 KoHJIeHcanuu. Kunenue sxuakoctu. Y aenpHas TerioTa napooopasoanus: L = O/m
2.11 BnaxHocTs Bo31yxa
[InaBnenue m kpuctasmuzanus. M3MeHeHue BHYTpEHHEH SHEpPIHM NpH IUIABICHUH U
KpUCTAJUTH3alMU. Y JIeNIbHAs TeTUIOTa TUTaBJICHHUS:
2.12 0
m
BuyTpenHsst sHeprusi cropaHusi TOIUIMBA. Y IeNbHAS TEIUIOTAa CTOPAHMS TOIUIMBA: ¢ =
2.13 O/m
2.14 [TpunatMIEl paboThI TemIoBbIX ABuTraTenei. KITJ[ TemmoBoro asurarens




Ipaxmuueckue pabomul
W3MmepeHne ynenbHOM TEIUIOEMKOCTH METAJUIMYECKOTO IWIMHAPA; KOJUYECTBA
TETUIOTHI, TIOJYYEHHOTO BOJOW KOMHATHOW TeMmImepaTypbl (PMKCHPOBAaHHOW Macchl, B

KOTOPYIO OIIYHICH HaneTBIfI MUJIMHAP, KOJIHWYCCTBA TCIIJIOTHI, OTAAHHOI'0O HArpCTbhbIM

213 LWIMHJPOM, IOCJIE OIYCKaHHs €ro B BOJY KOMHATHOM TEMIIEpaTypbl; OTHOCUTEIbHOM
BJIQXKHOCTH BO3/yXa; yJEJIbHOW TEIIOTHI IUIaBlieHUs Npaa. VccnenoBanue U3MeHEHHS
TEMIIEpaTypbl BOABI TPU PA3IUYHBIX YCIOBHSX; SBJICHUS TemIooOMeHa IIpH
CMEIIMBAHUU XOJIOIHOM U ropsiuei BOAbI; poIlecca UCTIapeHHs
Qu3suueckue s61eHUs 8 npupode: TOBEPXHOCTHOE HATSHKEHHE U KANWLISPHBIE SBIICHUS

2.16 B TMPUPOJIC, KPUCTALIBI B Tpupoje, uziaydeHue CoiHIa, 3aMep3aHHe BOJIOEMOB,
Mopckue Opu3bl; 00pa3zoBaHUe POCHl, TyMaHa, WHesl, CHera
Texnuyeckue ycmpoiicmea: KanWIISpbl, TPUMEPHl HCIOIb30BAHUS KPUCTAIIOB,

2.17 XKUJKOCTHBIM TEPMOMETp, JAaTUUK TEMIEpaTyphl, TEPMOC, CUCTEMA OTOILJIEHUS JOMOB,
TUTPOMETPBI, ICUXPOMETP, NapoBas TypONHA, IBUTATEh BHYTPEHHETO CrOPaHUs

3 OJIEKTPOMATHUTHBIE ABJIEHUA

3.1 Onektpuzanus Tei. J[Ba BUa 3JIEKTPUUECKHUX 3apsii0B

3.2 B3aumonelicTBue 3apspkeHHbIX Tedl. 3akoH Kynona

33 3aKOH COXpaHEHMsI AJIEKTPUUECKOTO 3apsiia

14 Onektpuueckoe  mnosie.  Hampspk€HHOCTH — anmekTpuyeckoro  moissd.  [IpuHinun

' CYTIEPHO3UIINH SJEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)
15 Hocurenu snextpuueckux 3apsaoB. JlelcTBrE 3IeKTPUIECKOTO MO Ha IIEKTPUUECKHE
' 3apsiabl. [IpOBOTHUKY M TUDTIEKTPUKA
[TocTostHubI anekTpudeckuit Tok. JlelcTBusi snekTpuyeckoro Ttoka. Cuiia Toka.
Hanpsixenue.

3.6 I=q/t, U=A4/

DNEKTPUUECKOe COMPOTUBIICHHE. Y AeNbHOE 3JIEKTPUUECKOE COTPOTUBIICHHE:

3.7 R =pl/S

18 3akon Oma ans yyactka anekrpuueckoit nenu: [ = U/R

3.9 [TocnenoBarenbHOE COETMHEHUE MPOBOTHUKOB:




1, =1, U=U,+U,. R=R,+R,
Hapannenbﬂoe COCAMHCHUEC ITPOBOJHUKOB PABHOI'O COMMPOTHUBIICHUA:

U=U,I=I+1; R:i_
CMelanHble COEMHEHNS TIPOBOTHUKOB

Pabota u momHOCTh AnekTpuueckoro Toka. 4 = Ult, P = Ul

3.10
3akoH /[>xoyins — Jlenna:
3.11 O= 12 ‘R-t
312 OnbiT Dpcrena. MarHuTHOE TOJIE MPSIMOTO MPOBOJHKMKA ¢ TOKOM. JIMHUM MarHUTHOM
' WHIYKIUU
3.13 MarauTHOE T10JIe TOCTOSTHHOT'O MarunTa. B3anMoeiicTBre ITOCTOSHHBIX MAarHUTOB
3.14 JleficTBHEe MarHUTHOTrO IOJISI HA IPOBOAHUK C TOKOM
3.15 Oneitel @apanes. SABnenue snekTpoMarHuTHON MHAYKLUU. [IpaBuino Jlenna
Ilpakmuueckue pabomol
N3MepeHne 31eKTpUYECKOTO COMPOTHUBIIEHUS PE3UCTOPA; MOITHOCTH DJIEKTPUUYECKOTO
TOKa; padOTHI JIEKTPUUECKOTO TOKA.
HccnenoBanue 3aBHCMMOCTH CHUIBI TOKA, BO3HHUKAIOIIECTO B MPOBOJAHUKE (PE3UCTOPHI,
316 JIAMIIOYKa), OT HAMpPSKEHUsI Ha KOHIIAX MPOBOJIHUKA; 3aBUCUMOCTH COMPOTHUBJICHUS OT
. JUTMHBl ~ TPOBOJIHMKA, IUIOM[AAXM €ro IONEpPEeYHOTO CEUECHHS U YJEJIbHOro
COTNPOTHUBIICHUS.
[IpoBepka mpaBwia ISl DJIEKTPUUECKOTO HANPSKEHUS TIPU  TMOCIEI0BATEIbHOM
COCIMHEHUH TPOBOJHUKOB; TpaBWjia IS CHJIbI JJIEKTPUUYECKOTO TOKa IMpH
napaieIbHOM COSIMHEHUH MPOBOJHUKOB (PE3UCTOPHI M JIAMITOYKA)
Qusuueckue s61eHUs 8 npupode: ICKTPUIECKHUE ABJICHUS B aTMOc(hepe, DIeKTPUIEeCTBO
3.17 KHUBBIX OPTaHMU3MOB, MarHUTHOE T0JIe 3eMJIH, Ipeii( MOIOCOB, POIb MATHUTHOTO TIOJIS
JUISL )KU3HU Ha 3eMJie, TOJISIPHOE CUSIHUE
Texnuueckue ycmpoticmea: >JIEKTPOCKOI, aMIIEPMETP, BOJbBTMETP, PEOCTAT, CUETUUK
318 ANEKTPUYECKON  SHEPruM, dJIEKTPOOCBETHTENIbHbIE NPUOOPHI, HarpeBaTeIbHbIE
' AJIEKTPONPUOOPH!  (MPUMEPHI), DIICKTPUUECKHE MPETOXPAHUTENH, JJICKTPOMArHHUT,
AJIEKTPOJIBUTATETh TOCTOSHHOTO TOKA, TEHEPATOP MOCTOSIHHOTO TOKa
3.19 DJeKTpoMarHuTHbIe BOJIHBI. [1IKana 31eKTpOMarHUTHBIX BOJIH




3.20

JlyueBasa mozenb cBeta. [IpsamMosinHEHOE pacCIpOCTpaHEHNE CBETA

3.21 3akoH oTpaxeHus cera. [lnockoe 3epkaio
3.22 [Ipenomiienue cBera. 3aKOH MPEIOMIICHUS CBETA
3.23 Hucnepcus ceeta
394 Jlunza. Xox nydeit B nun3e. oKycHOE paccTosiHue JUH3bL. OnTudeckas cuiia JUH3bL: D
' =1/F
3.25 I'na3 kak ontuyeckas cucrema. OnTudeckue nprudopbI
Ilpaxmuueckue pabomul
###Par###13MepeHne ONTHYECKON CHUITBI coOMparomed TMH3bI, (POKYCHOTO PACCTOSTHUS
coOuparomield JIMH3bl (110 CBOWCTBY paBEHCTBA pa3MEpOB NpEAMETa U H300paxKeHUs,
326 KOTI'Jla IpeIMET Pacloio’keH B ABOMHOM (oKyce), MoKa3aTels MPeTOMIICHHUS CTEeKIIa.

' ##tPar#H##llccnenoBanue  CBOICTBA M300paXKEHMs, MOJIYYEHHOIO C  IOMOILBIO
coOuparomiel JTHH3bI, W3MEHEHUS (DOKYCHOTO pPACCTOSHUS JBYX CJIOXKEHHBIX JIMH3,
3aBUCHUMOCTH yIjla NIpPEJOMJIEHUS CBETOBOIO Jyda OT YyIjla MaJeHHs Ha TIpaHule
«BO3J1yX — CTEKIIO»

397 Qusuueckue saenenus 6 npupoode. 3atmeHuss ConHia u JIyHBI, IIBETA TEJ, ONTUYECKHE

' sBIieHUs1 B aTMocepe (1BeT Heba, pedpakims, paayra, MUPaxK)

3.28 Texnuyeckue ycmpoticmea: 09KY, IEPUCKOT, oToarnmmapar, ONTHISCKHE CBETOBO/IBI

4 KBAHTOBGBGIE ABJIEHUA

4.1 PamnoaktuBHOCTH. Anb(a-, OeTa-, ramma-usiydeHus. Peakiuu anbda-u Oera-pacnama

4.2 OmneiTel Pe3epdopna o paccesauto anba-gactuil. [LnanerapHas Moaenb aToMma

4.3 CoctaB aTroMHOTrO0 sifipa. M3oTormsl

4.4 [lepuon monypacmnaaa aTOMHBIX SIAEP

4.5 SnepHbie peakuu. 3aKOHbI COXPAHEHUS 3apsAJ0BOI0O U MAaCCOBOTO YHCET
Qusuueckue A6NeHUss 8 NPUpoOde: eCTECTBEHHBIN paJuoaKTHUBHBIA (DOH, KOCMHUYECKHE

4.6 Jy4d, paauO0aKTUBHOE U3JIYYCHHE MPUPOJIHBIX MUHEPAJIOB, JEHCTBUE PATMOAKTHUBHBIX
U3ITy4eHU Ha OpraHu3M 4ejoBeKa

47 Texnuueckue ycmpoucmea: CHEKTPOCKON, WHAMBUAYAJIbHBIM JO3UMETp, Kamepa

BI/IJ'IBCOHa, sAACpHad SOHCPreTuKa
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